
Любое использование данного файла означает ваше согласие с условия-
ми лицензии, текст которой, а также справка о правовом статусе данного
файла приведены на следующих двух страницах. Если вы не согласны
с условиями лицензии, немедленно прекратите использование данного
файла и уничтожьте все имеющиеся у вас копии данного файла. Элек-
тронные версии этой и других книг автора вы можете получить на сайте
http://www.stolyarov.info



ПРАВОВОЙ СТАТУС

Настоящий файл представляет собой электронную версию второго
тома книги А.В. Столярова «Программирование: введение в профес-
сию» в трёх томах (том 1: «Азы программирования»; том 2: «Систе-
мы и сети»; том 3: «Парадигмы»), называемой далее Произведением.
Все права на Произведение, предусмотренные действующим законода-
тельством, имущественные и неимущественные, включая права на текст
Произведения, иллюстрации к тексту, а также права на выполненную
компьютерную вёрстку принадлежат автору Произведения Столярову
Андрею Викторовичу. Издательство ООО «ДМК Пресс. Электронные
книги» осуществило издание Произведения в форме бумажных книг
в 2021 году на основании закючённого с автором и правообладателем
лицензионного договора. Версия текста Произведения, иллюстраций и
вёрстки, воспроизведённая в данном файле, полностью соответствует
бумажным книгам, изданным ООО «ДМК Пресс. Электронные книги»,
называемым далее Изданием.

Исключительные имущественные права на рисунки обложек, а так-
же на титульный лист, вторую страницу и страницу выходных данных
каждого из трёх томов Издания принадлежат издателю; указанные ри-
сунки и страницы воспроизводятся в составе данного файла из сообра-
жений наглядности, на основании явно прописанного в договоре усло-
вия, разрешающего такое воспроизведение.

Данный файл размещён в открытом доступе на сайте автора в се-
ти Интернет, доступном по адресу http://www.stolyarov.info, и рас-
пространяется на условиях публичной лицензии, текст которой при-
ведён на следующей странице. Просьба обратить внимание, что
условия лицензии несовместимы с распространением данного
файла через практически любые (с крайне редкими исключе-
ниями) web-сайты и иные сервисы сети Интернет. Если вы не
уверены в своём понимании условий лицензии, воздержитесь от рас-
пространения данного файла.



ПУБЛИЧНАЯ ЛИЦЕНЗИЯ
Книга А.В. Столярова «Программирование: введение в профессию» в трёх томах (том 1: «Азы

программирования»; том 2: «Системы и сети»; том 3: «Парадигмы»), называемая далее «Произве-
дением», защищена действующим российским и международным авторско-правовым законодатель-
ством. Все права на Произведение, предусмотренные законом, как имущественные, так и неимуще-
ственные, принадлежат его автору.

Настоящая Лицензия устанавливает способы использования электронной версии Произведения,
право на которые предоставлено автором и правообладателем неограниченному кругу лиц, при усло-
вии безоговорочного принятия этими лицами всех условий данной Лицензии. Любое использование
Произведения, не соответствующее условиям данной Лиценции, а равно и использование Произве-
дения лицами, не согласными с условиями Лицензии, возможно только при наличии письменного
разрешения автора и правообладателя, а при отсутствии такого разрешения является противоза-
конным и преследуется в рамках гражданского, административного и уголовного права.

Автор и правообладатель настоящим разрешает следующие виды использования данного файла,
являющегося электронным представлением одного из трёх томов Произведения, без уведомления
правообладателя и без выплаты авторского вознаграждения:

1) воспроизведение Произведения (полностью или частично) на бумаге путём распечатки с помо-
щью принтера в одном экземпляре для удовлетворения личных бытовых или учебных потребно-
стей, без права передачи воспроизведённого экземпляра другим лицам;

2) копирование и распространение данного файла в электронном виде, в том числе путём записи
на физические носители и путём передачи по компьютерным сетям, со строгим соблюдением
одновременно следующих условий: (1) все воспроизведённые и передаваемые любым ли-
цам экземпляры файла являются точными копиями оригинального файла в формате
PDF, при копировании не производится никаких изъятий, сокращений, дополнений, искажений и
любых других изменений, включая изменение формата представления файла; (2) распростра-
нение и передача копий другим лицам производится исключительно бесплатно, то
есть при передаче не взимается никакое вознаграждение ни в какой форме, в том
числе в форме просмотра рекламы, в форме платы за носитель или за сам акт копирования и
передачи, даже если такая плата оказывается значительно меньше фактической стоимости или
себестоимости носителя, акта копирования и т. п.

Любые другие способы распространения данного файла при отсутствии письменного разрешения ав-
тора запрещены. В частности, запрещается: внесение каких-либо изменений в данный файл, созда-
ние и распространение искажённых экземпляров, в том числе экземпляров, содержащих какую-либо
часть произведения; распространение данного файла в Сети Интернет через веб-сайты, оказываю-
щие платные услуги, через сайты коммерческих компаний и индивидуальных предпринимателей
(включая файлообменные и любые другие сервисы, организованные в Сети Интернет коммерчески-
ми компаниями, в том числе бесплатные), а также через сайты, содержащие рекламу любого
рода; продажа и обмен физических носителей, содержащих данный файл, даже если вознаграж-
дение значительно меньше себестоимости носителя; включение данного файла в состав каких-либо
информационных и иных продуктов; распространение данного файла в составе какой-либо платной
услуги или в дополнение к такой услуге. С другой стороны, разрешается дарение (бесплатная
передача) носителей, содержащих данный файл, бесплатная запись данного файла на носители,
принадлежащие другим пользователям, распространение данного файла через бесплатные децен-
трализованные файлообменные P2P-сети и т. п. Ссылки на экземпляр файла, расположенный на
официальном сайте автора, разрешены без ограничений.

А.В.Столяров запрещает Российскому авторскому обществу и любым другим ор-
ганизациям производить любого рода лицензирование любых его произведений и осу-
ществлять в интересах автора какую бы то ни было иную связанную с авторскими
правами деятельность без его письменного разрешения.
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=7?7A7 5YaV[cYSQ 39>3<E45 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 :?A
=7?7B7 ?b_RV^^_bcY _e_a]\V^Yp ]Q[a_UYaV[cYS 7 7 7 7 7 7 7 7 7 :@9

=7@7 AQXUV\m^Qp caQ^b\pgYp 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 :@;
=7@7:7 ?RjQp bfV]Q aQXUV\m^_Z caQ^b\pgYY S BY 7 7 7 7 7 7 7 7 7 :@;
=7@7;7 3YUY]_bcm _RkV[c_S YX UadTYf ]_Ud\VZ 7 7 7 7 7 7 7 7 7 7 :@<
=7@7<7 8QT_\_S_h^lV eQZ\l [ ]_Ud\p] 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 :@>
=7@7=7 8QjYcQ _c `_Sc_a^_T_ S[\ohV^Yp 7 7 7 7 7 7 7 7 7 7 7 7 7 7 :@A
=7@7>7 ?RkpS\V^Yp cY`_SD ^V`_\^lV cY`l 7 7 7 7 7 7 7 7 7 7 7 7 7 :A:

=7A7 PXl[ BY Y bcY\m [_UQ 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 :A;
=7A7:7 3b`_]Y^QV] _RjYV `aY^gY`l 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 :A<
=7A7;7 EYa]V^^lV _b_RV^^_bcY BY 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 :A>
=7A7<7 @_R_h^lV neeV[cl 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 :B9
=7A7=7 3_XSaQjQV]lV X^QhV^Yp Y Slf_U^lV `QaQ]Vcal 7 7 7 7 7 :B?
=7A7>7 132 @a_TaQ]]l5 T_S_apjYV `_6adbb[Y 7 7 7 7 7 7 7 7 7 7 7 7 ;99

=7B7 ݷ8Q[_SlaYbclVݷ cY`l d[QXQcV\VZ 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 ;9A
=7B7:7 =^_T_]Va^lV ]QbbYSl Y d[QXQcV\Y ^Q ]QbbYSl 7 7 7 7 7 7 ;9A
=7B7;7 D[QXQcV\Y ^Q ed^[gYY 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 ;::
=7B7<7 Ed^[gYY _RaQc^_T_ SlX_SQ 131<<213;2 7 7 7 7 7 7 7 7 7 7 7 7 ;:=
=7B7=7 B\_W^lV _`YbQ^Yp Y _RjYV `aQSY\Q Yf `a_hcV^Yp 7 7 7 7 ;:A

=7:97 6jݷ _ S_X]_W^_bcpf bcQ^UQac^_Z RYR\Y_cV[Y 7 7 7 7 7 7 7 7 7 7 ;;;
=7:97:7 5_`_\^YcV\m^lV ed^[gYY aQR_cl b [dhVZ 7 7 7 7 7 7 7 7 ;;;
=7:97;7 Ed^[gYY _RaQR_c[Y bca_[ 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 ;;<
=7:97<7 4V^VaQgYp `bVSU_b\dhQZ^lf hYbV\ 7 7 7 7 7 7 7 7 7 7 7 7 7 ;;@
=7:97=7 132 BaVUbcSQ b_XUQ^Yp SQaYQUYhVb[Yf ed^[gYZ 7 7 7 7 7 ;;B

=7::7 132 @_\^_n[aQ^^lV `a_TaQ]]l ^Q BY 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 ;<:
=7::7:7 @a_bc_Z `aY]Va 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 ;<;
=7::7;7 ?RaQR_c[Q [\QSYQcda^lf Y UadTYf b_RlcYZ 7 7 7 7 7 7 7 ;<=
=7::7<7 D`aQS\V^YV gSVc_] Y QcaYRdcQ]Y bY]S_\_S 7 7 7 7 7 7 7 ;<B
=7::7=7 ;\QSYQcda^lZ SS_U b cQZ]6QdcQ]Y 7 7 7 7 7 7 7 7 7 7 7 7 7 ;==
=7::7>7 ?RX_a _bcQ\m^lf S_X]_W^_bcVZ >3EBC5C 7 7 7 7 7 7 7 7 7 ;=@

=7:;7 132 @a_TaQ]]Q ^Q BY RVX bcQ^UQac^_Z RYR\Y_cV[Y 7 7 7 7 7 7 7 7 ;=@

>7 ?RkV[cl Y db\dTY _`VaQgY_^^_Z bYbcV]l ;>?
>7:7 ?`VaQgY_^^Qp bYbcV]QC hc_ nc_ Y XQhV] 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 ;>?

>7:7:7 A_\m Y ]Vbc_ _`VaQgY_^^_Z bYbcV]l 7 7 7 7 7 7 7 7 7 7 7 7 ;>?
>7:7;7 D`aQS\V^YV `_\mX_SQcV\mb[Y]Y XQUQhQ]Y 7 7 7 7 7 7 7 7 7 ;>B
>7:7<7 D`aQS\V^YV S^Vi^Y]Y dbca_ZbcSQ]Y 7 7 7 7 7 7 7 7 7 7 7 7 ;?:
>7:7=7 4aQ^Ygl X_^l _cSVcbcSV^^_bcY ?B 7 7 7 7 7 7 7 7 7 7 7 7 7 ;?=
>7:7>7 ^>9HC bV]VZbcS_ bYbcV] Y _RaQX ]li\V^Yp 7 7 7 7 7 7 7 7 7 ;?>



?

>7:7?7 8Q]VhQ^Yp _ bYbcV]V a `9>4?G 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 ;@:
>7:7@7 BYbcV]^lV SlX_Sl Y Yf _Rݷac[Y 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 ;@?
>7:7A7 ? aQXTaQ^YhV^YY `_\^_]_hYZ 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 ;@@

>7;7 3S_U6SlS_U Y eQZ\_SlV bYbcV]l 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 ;A<
>7;7:7 8^Q[_]mcVbmC eQZ\_SQp bYbcV]Q 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 ;A=
>7;7;7 @aQSQ U_bcd`Q [ eQZ\Q] 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 ;AB
>7;7<7 HcV^YV Y XQ`Ybm b_UVaWY]_T_ eQZ\_S 7 7 7 7 7 7 7 7 7 7 7 ;B<
>7;7=7 D`aQS\V^YV _RkV[cQ]Y eQZ\_S_Z bYbcV]l 7 7 7 7 7 7 7 7 7 <9<
>7;7>7 EQZ\l dbca_ZbcS Y [\QbbYeY[QgYp dbca_ZbcS 7 7 7 7 7 7 7 <9@
>7;7?7 AQR_cQ b b_UVaWY]l] [QcQ\_T_S 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 <:9
>7;7@7 ?c_RaQWV^YV eQZ\_S S `Q]pcm 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 <:;

>7<7 @a_gVbbl 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 <:=
>7<7:7 @a_gVbbC hc_ nc_ cQ[_V 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 <:=
>7<7;7 BS_ZbcSQ `a_gVbbQ 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 <:?
>7<7<7 3YacdQ\m^_V QUaVb^_V `a_bcaQ^bcS_ 7 7 7 7 7 7 7 7 7 7 7 7 <;:
>7<7=7 @_a_WUV^YV `a_gVbbQ 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 <;?
>7<7>7 8Q]V^Q Sl`_\^pV]_Z `a_TaQ]]l 7 7 7 7 7 7 7 7 7 7 7 7 7 7 <<9
>7<7?7 8QSVaiV^YV `a_gVbbQ 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 <<>
>7<7@7 ?WYUQ^YV XQSVaiV^YpD `a_gVbbl6X_]RY 7 7 7 7 7 7 7 7 7 7 <<A
>7<7A7 @aY]Va XQ`db[Q S^Vi^VZ `a_TaQ]]l 7 7 7 7 7 7 7 7 7 7 7 7 <=9
>7<7B7 3l`_\^V^YV `a_gVbb_S Y SaV]p 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 <=:
>7<7:97 @VaV^Q`aQS\V^YV `_c_[_S SS_UQ6SlS_UQ 7 7 7 7 7 7 7 7 7 7 <=@
>7<7::7 @_\^_]_hYp `a_gVbbQ 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 <>9
>7<7:;7 ;_\YhVbcSV^^lV _TaQ^YhV^Yp 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 <>=
>7<7:<7 ?RX_a baVUbcS SXQY]_UVZbcSYp `a_gVbb_S 7 7 7 7 7 7 7 7 7 <>@
>7<7:=7 BYT^Q\l 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 <>A
>7<7:>7 ;Q^Q\l 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 <@=
>7<7:?7 ;aQc[YV bSVUV^Yp _ caQbbYa_S[V 7 7 7 7 7 7 7 7 7 7 7 7 7 7 <@B

>7=7 CVa]Y^Q\ Y bVQ^b aQR_cl 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 <A:
>7=7:7 5aQZSVa cVa]Y^Q\Q Y UYbgY`\Y^Q \Y^YY 7 7 7 7 7 7 7 7 7 7 <A:
>7=7;7 BVQ^bl Y Tad``l `a_gVbb_S 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 <A@
>7=7<7 D`aQS\V^YV UaQZSVa_] cVa]Y^Q\Q 7 7 7 7 7 7 7 7 7 7 7 7 7 7 <B:
>7=7=7 @_ cd bc_a_^d `bVSU_cVa]Y^Q\Q 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 <B@
>7=7>7 @a_gVbbl6UV]_^l 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 <BB

?7 BVcY Y `a_c_[_\l =9;
?7:7 ;_]`mocVa^lV bVcY [Q[ pS\V^YV 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 =9;

?7:7:7 BVcY Y bVcVSlV b_VUY^V^Yp 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 =9;
?7:7;7 I\oXl Y ]QaiadcYXQgYp 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 =:;

?7;7 BVcVSlV `a_c_[_\l 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 =:@
?7;7:7 @_^pcYV `a_c_[_\Q Y ]_UV\m X\R 7 7 7 7 7 7 7 7 7 7 7 7 7 7 =:@
?7;7;7 EYXYhVb[YV Y [Q^Q\m^lV `a_c_[_\l 7 7 7 7 7 7 7 7 7 7 7 7 =:B
?7;7<7 @a_c_[_\ RY 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 =;:
?7;7=7 5VZcQTaQ]]l Y `_c_[Y 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 =<?
?7;7>7 @a_c_[_\l `aY[\QU^_T_ b\_p 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 =<A
?7;7?7 5_]V^^lV Y]V^Q 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 ==>

?7<7 BYbcV]Q b_[Vc_S S ?B ^>9H 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 =>9
?7<7:7 BV]VZbcSQ QUaVbQgYY Y cY`l SXQY]_UVZbcSYp 7 7 7 7 7 7 7 =>9
?7<7;7 B_[Vc Y VT_ bVcVS_Z QUaVb 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 =><



B_UVaWQ^YV @

?7<7<7 @aYݷ] Y `VaVUQhQ UVZcQTaQ]] 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 =>@
?7<7=7 @_c_[_SlV b_[Vcl7 ;\YV^c6bVaSVa^Qp ]_UV\m 7 7 7 7 7 7 7 =>B
?7<7>7 ? ݷXQ\Y`Q^YYݷ ]LY6`_acQ 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 =?=
?7<7?7 B_[Vcl U\p bSpXY a_UbcSV^^lf `a_gVbb_S 7 7 7 7 7 7 7 7 7 =?>

?7=7 @a_R\V]Q _hVaݷU^_bcY UVZbcSYZ Y Vݷ aViV^Yp 7 7 7 7 7 7 7 7 7 7 7 =??
?7=7:7 Bdcm `a_R\V]l 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 =??
?7=7;7 AViV^YV ^Q _b^_SV _Rb\dWYSQojYf `a_gVbb_S 7 7 7 7 7 7 7 =?A
?7=7<7 B_RlcYZ^_6d`aQS\pV]_V `a_TaQ]]Ya_SQ^YV 7 7 7 7 7 7 7 7 =?B
?7=7=7 3lR_a[Q b_RlcYZ S ?B ^>9HC SlX_S C5<53D 7 7 7 7 7 7 7 7 =@:
?7=7>7 BVQ^b aQR_cl [Q[ [_^Vh^lZ QSc_]Qc 7 7 7 7 7 7 7 7 7 7 7 7 =@@
?7=7?7 >VR\_[YadojVV dbcQ^_S\V^YV b_VUY^V^Yp 7 7 7 7 7 7 7 7 7 =A@
?7=7@7 132 BYT^Q\l S a_\Y b_RlcYZD SlX_S @C5<53D 7 7 7 7 7 7 7 =AA

@7 @QaQ\\V\m^lV `a_TaQ]]l Y aQXUV\pV]lV UQ^^lV =B;
@7:7 ? aQR_cV b aQXUV\pV]l]Y UQ^^l]Y 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 =B?

@7:7:7 DbcQaVSQ^YV Y gV\_bc^_bcm UQ^^lf 7 7 7 7 7 7 7 7 7 7 7 7 7 =B?
@7:7;7 3XQY]_Yb[\ohV^Yp7 ;aYcYhVb[YV bV[gYY 7 7 7 7 7 7 7 7 7 7 =BB
@7:7<7 3XQY]_Yb[\ohV^YV b `_]_jmo `VaV]V^^lf 7 7 7 7 7 7 7 7 >9;
@7:7=7 @_^pcYV ]mocV[bQ 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 >9?
@7:7>7 ? aVQ\YXQgYY ]mocV[b_S 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 >9A
@7:7?7 BV]Qe_al 5VZ[bcal 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 >:9

@7;7 ;\QbbYhVb[YV XQUQhY SXQY]_Yb[\ohV^Yp 7 7 7 7 7 7 7 7 7 7 7 7 7 7 >:<
@7;7:7 8QUQhQ `a_YXS_UYcV\VZ Y `_caVRYcV\VZ 7 7 7 7 7 7 7 7 7 7 7 >:<
@7;7;7 8QUQhQ _ `pcY eY\_b_eQf Y `a_R\V]Q cd`Y[_S 7 7 7 7 7 7 >:?
@7;7<7 4aQe _WYUQ^Yp 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 >;?
@7;7=7 @a_R\V]Q hYcQcV\VZ Y `YbQcV\VZ 7 7 7 7 7 7 7 7 7 7 7 7 7 7 >;@
@7;7>7 8QUQhQ _ b`pjV] `QaY[]QfVaV 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 ><:

@7<7 =^_T_`_c_h^_V `a_TaQ]]Ya_SQ^YV S ?B ^>9H 7 7 7 7 7 7 7 7 7 7 7 ><>
@7<7:7 2YR\Y_cV[Q Y?C9H ]8B514C 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 ><?
@7<7;7 BV]Qe_al Y ]mocV[bl 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 ><A
@7<7<7 5V]_^bcaQgY_^^lZ `aY]Va 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 >=:
8Q[\ohV^YV 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 >=A

@7=7 AQXUV\pV]lV UQ^^lV ^Q UYb[V 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 >=B
@7=7:7 ?RX_a Y]VojYfbp S_X]_W^_bcVZ 7 7 7 7 7 7 7 7 7 7 7 7 7 7 >=B
@7=7;7 B_XUQ^YV U_`_\^YcV\m^_T_ eQZ\Q 7 7 7 7 7 7 7 7 7 7 7 7 7 7 >>:
@7=7<7 BYbcV]^lZ SlX_S 6<?3; 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 >>=
@7=7=7 EQZ\_SlV XQfSQcl YX\Ra 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 >>A
@7=7>7 >V[_c_alV `a_R\V]l eQZ\_Slf XQfSQc_S 7 7 7 7 7 7 7 7 7 >?9

A7 PUa_ bYbcV]lC SXT\pU XQ [d\Ybl >?;
A7:7 ?b^_S^lV `aY^gY`l aQR_cl ?B 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 >?<

A7:7:7 PUa_ [Q[ _RaQR_chY[ XQ`a_b_S 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 >?=
A7:7;7 8QTadX[Q Y WYX^V^^lZ gY[\ ?B ^WRa 7 7 7 7 7 7 7 7 7 7 7 >?B
A7:7<7 N]d\pgYp eYXYhVb[_T_ [_]`mocVaQ 7 7 7 7 7 7 7 7 7 7 7 7 7 >@<
A7:7=7 Bcad[cdaQ Y _b^_S^lV `_UbYbcV]l pUaQ 7 7 7 7 7 7 7 7 7 7 >@@

A7;7 D`aQS\V^YV `a_gVbbQ]Y 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 >A9
A7;7:7 @a_gVbb [Q[ _RkV[c pUaQ bYbcV]l 7 7 7 7 7 7 7 7 7 7 7 7 7 7 >A9
A7;7;7 @\Q^Ya_SQ^YV SaV]V^Y `a_gVbb_aQ 7 7 7 7 7 7 7 7 7 7 7 7 7 >A=
A7;7<7 ?RaQR_c[Q bYT^Q\_S 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 >B9



A

A7<7 D`aQS\V^YV _`VaQcYS^_Z `Q]pcmo 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 >B=
A7<7:7 @a_R\V]l5 aViQV]lV ]V^VUWVa_] `Q]pcY 7 7 7 7 7 7 7 7 7 >B=
A7<7;7 3YacdQ\m^Qp `Q]pcm Y `_U[Qh[Q 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 >B?
A7<7<7 @a_bcVZiQp ]_UV\m SYacdQ\m^_Z `Q]pcY 7 7 7 7 7 7 7 7 7 7 >B@
A7<7=7 BVT]V^c^Qp _aTQ^YXQgYp `Q]pcY 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 >BA
A7<7>7 BcaQ^Yh^Qp _aTQ^YXQgYp `Q]pcY 7 7 7 7 7 7 7 7 7 7 7 7 7 7 ?99
A7<7?7 BVT]V^c^_6bcaQ^Yh^Qp _aTQ^YXQgYp `Q]pcY 7 7 7 7 7 7 7 7 ?9>

A7=7 D`aQS\V^YV Q``QaQcda_ZD SS_U6SlS_U 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 ?9>
A7=7:7 5SV c_h[Y XaV^Yp ^Q SS_U6SlS_U 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 ?9>
A7=7;7 3XQY]_UVZbcSYV ?B b Q``QaQcda_Z 7 7 7 7 7 7 7 7 7 7 7 7 7 ?9@
A7=7<7 5aQZSVal 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 ?9B
A7=7=7 3S_U6SlS_U ^Q aQX^lf da_S^pf 3B 7 7 7 7 7 7 7 7 7 7 7 7 7 ?:=
A7=7>7 ? a_\Y Q``QaQc^lf `aValSQ^YZ 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 ?:@
A7=7?7 2deVaYXQgYp SS_UQ6SlS_UQ 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 ?:A
A7=7@7 @\Q^Ya_SQ^YV UYb[_Slf _R]V^_S 7 7 7 7 7 7 7 7 7 7 7 7 7 7 ?;<
A7=7A7 3YacdQ\m^Qp eQZ\_SQp bYbcV]Q 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 ?;?
A7=7B7 EQZ\_SQp bYbcV]Q ^Q UYb[V 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 ?<:
A7=7:97 IY^Q5 [Vi Y MVJ 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 ?<;

@aY\_WV^YV :7 ;_]`Y\pc_a 733 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 ?<A
@aY\_WV^YV ;7 BaVUbcSQ _c\QU[Y 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 ?=9

?c\QUhY[ 742 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 ?=9
DcY\YcQ CDB135 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 ?=<
@a_TaQ]]Q F1<7B9>4 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 ?==

@aY\_WV^YV <7 1Sc_]QcYhVb[Qp bR_a[QC dcY\YcQ =1;5 7 7 7 7 7 7 7 7 7 ?=@
@a_bcVZiYZ V1;5fi<5 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 ?=@
@VaV]V^^lV Y `bVSU_`VaV]V^^lV 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 ?=A
?R_Rjݷ^^lV gV\Y 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 ?>9
@bVSU_gV\Y 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 ?>9
1Sc_]QcYhVb[_V _cb\VWYSQ^YV XQSYbY]_bcVZ 7 7 7 7 7 7 7 7 7 7 7 ?>:

@aY\_WV^YV =7 AVUQ[c_a F9=C R_\miV S_X]_W^_bcVZ 7 7 7 7 7 7 7 7 7 7 ?>;

B`Yb_[ \YcVaQcdal 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 ?>=



HQbcm =

@a_TaQ]]Ya_SQ^YV ^Q pXl[V BY

=7:7 EV^_]V^ pXl[Q BY 1S]Vbc_ `aVUYb\_SYp2

; ^Qbc_pjV]d ]_]V^cd d SQb dWV Vbcm _`lc `a_TaQ]]Ya_SQ^Yp ^Q @Qb[Q6
\V Y pXl[V QbbV]R\VaQ7 PXl[ BY S_ ]^_T_] ^Q`_]Y^QVc @Qb[Q\mC S_ Sbp[_]
b\dhQV5 XUVbm c_WV Vbcm `VaV]V^^lV Y Yf cY`l5 Vbcm _`VaQc_al5 S c_] hYb\V
f_a_i_ X^Q[_]lV ^Q] _`VaQc_al SVcS\V^Yp Y gY[\Q5 Vbcm Y `_U`a_TaQ]]l5
[_c_alV XUVbm SbVTUQ ^QXlSQocbp Dݷed^[gYp]Yݷ S`a_hV]5 Q^Q\_TY `Qb[Q\VS6
b[Yf `a_gVUda S BY c_WV `aYbdcbcSdoc5 f_cp Yf cQ[ Y ^V ^QXlSQoc7 C_h^_ cQ[
WV5 [Q[ S @Qb[Q\V5 S BY Q[cYS^_ `aY]V^pVcbp b_bcQS^_Z _`VaQc_a5 f_cp
SlT\pUYc _^ ^Q `VaSlZ SXT\pU b_SbV] Y^QhVC S]Vbc_ `Qb[Q\VSb[Yf b\_S 2579>
Y 5>4 S BY U\p Tad``Ya_S[Y _`VaQc_a_S Yb`_\mXdocbp eYTda^lV b[_R[Y7

9^cVaVb^_5 hc_ SYXdQ\m^_ `aY `VaVf_UV _c @Qb[Q\p [ BY [Q[ aQX Ra_bQVcbp
S T\QXQ S_c ncQ XQ]V^Q 2579> Y 5>4 ^Q b[_R[YD ^Qf_Upcbp UQWV \oUY5 [_c_alV5
Vb\Y Yf b`a_bYcm5 S hݷ] aQX^YgQ ]VWUd @Qb[Q\V] Y BY5 cdc WV Sb`_]^pc
Y]V^^_ `a_ nc_5 Q R_\miV c_\[_] ^YhVT_ b[QXQcm ^V b]_TdcD ^V[_c_alV Vjݷ
U_RQSpc5 hc_ S @Qb[Q\V `aYbSQYSQ^YV _R_X^QhQVcbp bY]S_\_] CF5 c_TUQ [Q[ S
BY ‑ `a_bcl] X^Q[_] aQSV^bcSQ5 [Q[ RdUc_ nc_ cQ[ SQW^_7 ;Q[ `aQSY\_5 nc_
_X^QhQVc5 hc_ ]Y^Y]d] _U^_T_ YX USdf pXl[_S hV\_SV[ ^V X^QVc7 >Q bQ]_] UV\V
b_SVaiV^^_ ^VSQW^_5 [Q[ Y]V^^_ YX_RaQWQVcbp cQ Y\Y Y^Qp bdj^_bcmD bdcm5
^Q_R_a_c5 S c_]5 hc_ Y 5ݷ[cQݷ Y ݷXUVbmݷ Vbcm `aYbSQYSQ^YV Y Vbcm _`VaQc_a6
^lV b[_R[Y 5 b `_]_jmo [_c_alf b_XUQݷcbp b_bcQS^_Z _`VaQc_a7 3b`_]^YcV5
SVUm Y `aY _RbdWUV^YY @Qb[Q\p ]l SbVTUQ ^QXlSQ\Y 2579> Y 5>4 _`VaQc_a6
^l]Y b[_R[Q]Y5 cQ[ hc_ `aY]V^V^YV S nc_Z a_\Y ^Qbc_pjYf b[_R_[ 1`dbcm
Y eYTda^lf2 UV\QVc bY^cQ[bYb R\YWV [ Yb`_\mXdV]_Z cVa]Y^_\_TYY5 ^_ `_
bdcY ^YhVT_ S nc_] `\Q^V ^V ]V^pVcbp7 ;Q[ `aQSY\_5 [ nc_Z ݷaQX^YgVݷ QUQ`6
cYa_SQcmbp `a_jV SbVT_7 ;_TUQ SYXdQ\m^lV aQX\YhYp `VaVbcQoc aVXQcm T\QX
1Q `a_Ybf_UYc nc_ `_hcY baQXd5 \oUY S__RjV ^V`\_f_ d]Voc QUQ`cYa_SQcm6
bp25 bcQ^_SYcbp SYU^Q [_^gV`cdQ\m^Qp aQX^YgQ ]VWUd USd]p pXl[Q]Y5 Y hV]
UQ\miV `a_USYTQVcbp YXdhV^YV pXl[Q5 cV] ncQ aQX^YgQ bVamݷX^VV7 3YXdQ\m^_
Vݷ dfSQcYcm ^VS_X]_W^_5 cdc caVRdVcbp `_^Y]Q^YV `a_Ybf_UpjVT_ Y _`aVUV6
lZ^^ݷ\ _`lc ‑ S hQbc^_bcY5 Vb\Y Sl ^V RdUVcV Q[cYS^_ `YbQcm `a_TaQ]]l ^Q



:9 @a_TaQ]]Ya_SQ^YV ^Q pXl[V BY

BY5 \YR_ Vb\Y Sl S `a_i\_] ^V UQ\Y bVRV cadUQ `\_c^_ `_`a_TaQ]]Ya_SQcm
^Q @Qb[Q\V5 YUV_\_TYhVb[YV aQX\YhYp ncYf pXl[_S5 b[_aVV SbVT_5 `a_ZUdc ]Y6
]_ SQb7 =VWUd cV]5 Y]V^^_ ncY aQX\YhYp5 RdUdhY5 S_X]_W^_5 ^V bc_\m SQW^l
S `a_gVbbV ^V`_baVUbcSV^^_T_ ^Q`YbQ^Yp [_UQ 1S bQ]_] UV\V5 ]l SVUm `YiV]
^Q [Q[_]6c_ _U^_] pXl[V5 hc_ ^Q] XQ UV\_ U_ UadT_T_25 `aY nc_] `_XS_\poc
bdjVbcSV^^_ `_SlbYcm bS_Z da_SV^m S_b`aYpcYp Y^bcad]V^cQ5 `VaVZcY _c S_6
`a_bQ ]Q]ݷ dbca_V^ pXl[ݷ [ S_`a_bd hV]d_`ݷ _^ dbca_V^ Y]V^^_ cQ[ݷ Y b_
SaV]V^V] U_ZcY U_ SlbiYf da_S^VZ `_bcYWV^Yp `aVU]VcQ5 ^Q [_c_alf _R6
bdWUQVcbp S_`a_b _ c_]5 [Q[ U_\WV^ Rlcm dbca_V^ YUVQ\m^lZ pXl[ `a_TaQ]6
]Ya_SQ^YpD _c]VcY]5 hc_5 aQXd]VVcbp5 _cSVcQ ^Q nc_c S_`a_b ^V X^QVc ^Y[c_5
Y^QhV cQ[_Z pXl[ dWV UQS^_ Rl\ Rl b_XUQ^7 >_ UQWV ^V RdUdhY S bY\Qf _cSV6
cYcm ^Q S_`a_b5 [Q[_S WV YUVQ\ pXl[Q `a_TaQ]]Ya_SQ^Yp5 ]l S`_\^V ]_WV]5
Y]Vp U_bcQc_h^lZ da_SV^m `_^Y]Q^Yp ncYf ]QcVaYZ5 _R_b^_SQ^^_ `_[QXQcm5
S hݷ] b_bc_pc ^VU_bcQc[Y [QWU_T_ [_^[aVc^_T_ pXl[Q `a_TaQ]]Ya_SQ^Yp5
Y S_c b ncY] [SQ\YeYgYa_SQ^^_]d `a_TaQ]]Ybcd SVbm]Q WV\QcV\m^_ d]Vcm
b`aQS\pcmbp7

3Va^ݷ]bp5 S`a_hV]5 b ^VRVb ^Q XV]\o7 PXl[ BY ]_WVc `_[QXQcmbp bcaQ^6
^l]D ]l ^V b\Yi[_] `_TaViY] `a_cYS YbcY^l5 Vb\Y XQpSY]5 hc_ nc_ cQ[ Y
Vbcm ‑ pXl[ UVZbcSYcV\m^_ bcaQ^^lZ7 1UV[SQc^_Z XQ]V^l nc_]d pXl[d ^Vc
Y ^V `aVUSYUYcbp5 Vbcm cQ[YV [\Qbbl XQUQh5 U\p [_c_alf `a_bc_ ^Vc UadTYf
`_Uf_UpjYf pXl[_SD `aYUݷcbp5 [Q[ b\VUbcSYV5 cVa`Vcm BY cQ[Y]5 [Q[_S _^
Vbcm7 @aY^pcm nc_c pXl[ [Q[ eV^_]V^ SQ] `_]_WVc `_^Y]Q^YV c_T_5 _c[dUQ
_^ SXp\bp5 `_hV]d _^ Y]V^^_ cQ[_S5 `_hV]d5 ^Vb]_cap ^Q SbV bS_Y SlSVacl Y
Sl[adcQbl5 nc_c pXl[ `a_U_\WQVc dUVaWYSQcm `VaS_V ]Vbc_ `_ `_`d\pa^_6
bcY: Y `_hV]d5 ^Q[_^Vg5 `a_TaQ]]YbcQ5 ^V X^QojVT_ BY5 SbVTUQ Y SVXUV RdUdc
S_b`aY^Y]Qcm [Q[ b_cadU^Y[Q Sc_a_T_ b_acQ5 UQWV Vb\Y `YbQcm ^Q BY _c
^VT_ ^V caVRdVcbp7

9bc_aYp b_XUQ^Yp pXl[Q BY ^VaQXalS^_ bSpXQ^Q b S_X^Y[^_SV^YV] ?B
^>9H5 _ hݷ] ]l dWV aQbb[QXlSQ\Y S `VaS_] c_]V 1b]7 27;7;7:ݷ @VaSQp SVabYp
nc_Z bYbcV]l Rl\Q ^Q`YbQ^Q ;V^_] C_]`b_^_] ^Q QSc_[_UV 1QbbV]R\VaV2 U\p
]QiY^l YMY6@5 [_c_aQp [ c_]d SaV]V^Y Rl\Q dWV dbcQaVSiVZ Y ^V `aVUbcQS6
\p\Q _b_R_T_ Y^cVaVbQD XQc_ ;V^Q C_]`b_^Q b VT_ YTadi[Q]Y b nc_Z ]QiY^l
^V[_]d Rl\_ b_T^Qcm7 9]VSiVVbp U\p nc_Z ]QiY^l bYbcV]^_V `a_TaQ]]^_V
_RVb`VhV^YV C_]`b_^Q ^V dbca_Y\_5 cQ[ hc_ _^ ^Q`YbQ\ _`VaQgY_^^do bYbcV6
]d bQ]D cQ[ Y `_pSY\bp ^>9H7 3 `a_gVbbV UQ\m^VZiVZ aQR_cl ;V^d C_]`b_^d
`_^QU_RY\bp pXl[ Slb_[_T_ da_S^p5 U_bcQc_h^_ `a_bc_Z5 hc_Rl VT_ ]_W^_
Rl\_ aVQ\YX_SQcm Rlbca_ Y RVX bdjVbcSV^^lf cadU_XQcaQc7 5\p nc_T_ _^ `aY6
Ud]Q\ _hV^m dbVhݷ^^do SVabYo bdjVbcS_SQSiVT_ aQ^VV pXl[Q KLYU5 ^QXSQS
aVXd\mcQc `a_bc_ K 1hYcQVcbp 25ݷ2Yݷ Y ^Q`YbQ\ Y^cVa`aVcQc_a nc_T_ pXl[Q7

@_XWV C_]`b_^ `_`lcQ\bp `VaV`YbQcm ^Q 2Y Sbo bS_o bYbcV]d5 b cV] hc_6
Rl Vݷ ^V ^dW^_ Rl\_ [QWUlZ aQX `VaV`YblSQcm b ^d\p `aY `VaV^_bV ^Q UadTYV
]QiY^l7 ; c_]d SaV]V^Y bYbcV]Q dWV aQR_cQ\Q ^Q `_`d\pa^_Z c_TUQ YMY6::5

:@_ _Rkݷ]d `a_TaQ]]^_T_ [_UQ5 ^Qf_UpjVT_bp S Q[cYS^_] Yb`_\mX_SQ^YY5 BY Rl\ Y
_bcQݷcbp RVbb`_a^l] ]Ya_Sl] \YUVa_]7



=7:7 EV^_]V^ pXl[Q BY 1S]Vbc_ `aVUYb\_SYp2 ::

[_c_aQp Rl\Q ^Vb_S]VbcY]Q b YMY6@ `_ ]QiY^^_]d [_Ud5 ^_ QbbV]R\Va^lV
]^V]_^Y[Y ^Q ncYf [_]`mocVaQf Yb`_\mX_SQ\Ybm `_hcY _UY^Q[_SlV5 cQ[ hc_
`VaV^VbcY bYbcV]d b _U^_Z ]QiY^l ^Q UadTdo dUQ\_bm baQS^YcV\m^_ Rlbca_D
_U^Q[_ bS_VZ _hVaVUY WUQ\Y UadTYV Q``QaQc^lV QafYcV[cdal5 Y `Vab`V[cYSQ
[QWUlZ aQX `VaV`YblSQcm Sbo bYbcV]d C_]`b_^d b_SVaiV^^_ ^V ^aQSY\Qbm7

@_`lc[Q Yb`_\mX_SQcm 2Y S [QhVbcSV ^_S_T_ pXl[Q aVQ\YXQgYY pUaQ bY6
bcV]l db`Vf_] ^V dSV^hQ\Qbm5 b\Yi[_] dW `aY]YcYSV^ Rl\ nc_c pXl[D U_6
bcQc_h^_ b[QXQcm5 hc_ cY`_S UQ^^lf S [ݷ^ ^V Rl\_5 Sbp aQR_cQ b UQ^^l]Y
`a_f_UY\Q S cVa]Y^Qf ]QiY^^lf b\_S7 @_\_WV^YV dUQ\_bm Yb`aQSYcm 5n^^Y6
bd AYchY5 [_c_alZ S_SaV]p `aYb_VUY^Y\bp [ C_]`b_^d S VT_ n[b`VaY]V^cQf7
PXl[5 b_XUQ^^lZ ^Q _b^_SV 2Y5 ^QXSQ\Y5 ^VU_\T_ Ud]Qp5 b\VUdojVZ Rd[S_Z
Q^T\YZb[_T_ Q\eQSYcQD cQ[ `_pSY\bp pXl[ L 1BY27

5n^^YbQ AYchY hQbc_ ^QXlSQoc QSc_a_] pXl[Q BY5 `_b[_\m[d VT_ b_QSc_a
`_ [^YTV ]PXlݷ BYݷ d:f 2aQZQ^ ;Va^YTQ^ XQpSY\ S _U^_] YX bS_Yf `_XU^Yf
Y^cVaSmo5 hc_ ^V `aY^Y]Q\ dhQbcYp S b_XUQ^YY pXl[Q Y hc_ Sbݷ nc_ aVXd\m6
cQc aQR_cl AYchYD ^_5 bdUp `_ SbV]d5 `aQSY\m^VZ bhYcQcm5 hc_ d pXl[Q BY
Rl\_ USQ QSc_aQC 5n^^Yb AYchY Y ;V^ C_]`b_^D S [_^gV [_^g_S5 BY Rl\
S_ ]^_T_] Y^b`YaYa_SQ^ pXl[_] 2Y5 [_c_alZ `aYUd]Q\ C_]`b_^5 Y Y]V^^_
C_]`b_^ bcQ\ `VaSl] Q[cYS^l] `_\mX_SQcV\V] BY5 `VaV`YbQS ^Q [ݷ^ bS_o
_`VaQgY_^^do bYbcV]d7

3_ SbVZ nc_Z Ybc_aYY SlUV\pocbp caY _b^_S^lf eQ[c_aQ5 `_XS_\pojYf
`_^pcm BY [Q[ pS\V^YV7 3_6`VaSlf5 pXl[ Rl\ b_XUQ^ S [QhVbcSV XQ]V^YcV6
\p pXl[Q QbbV]R\VaQD S_6Sc_alf5 _U^Y] YX SQW^VZiYf b__RaQWV^YZ `aY VT_
b_XUQ^YY Rl\Q `a_bc_cQ aVQ\YXQgYYD S6caVcmYf5 pXl[ Rl\5 hc_ ^QXlSQVcbp5
ݷ^b\V`\Vݷ `_U [_^[aVc^do XQUQhd5 SbcQSido XUVbm Y bVZhQb5 Y UV\Q\Y VT_5 [Q[
T_S_apc S cQ[Yf b\dhQpf5 Q^ݷ [_\V^[V7ݷ 3apU \Y 5n^^Yb AYchY5 S c_ SaV]p
Vjݷ _hV^m ]_\_U_Z5 ]_T `aVU`_\QTQcm5 hc_ b_XUQSQV]lZ Y] pXl[ `VaVWYSݷc
bS_VT_ b_XUQcV\p Y5 dWV `a_bdjVbcS_SQS R_\miV b_a_[Q \Vc 1Q _`YblSQV]lV
b_RlcYp `a_Ybf_UY\Y S ^QhQ\V :B@96f T_U_S25 Sbݷ Vjݷ ^V RdUVc Sl[QXlSQcm ^Y6
[Q[Yf `aYX^Q[_S ^QUSYTQojVZbp bcQa_bcYD bVZhQb ]_W^_ U_bcQc_h^_ b]V\_
`aVUb[QXlSQcm5 hc_ Vjݷ `_ ]V^miVZ ]VaV `_\c_aQ6USQ UVbpc[Q \Vc pXl[d BY
^YhVT_ ^V Ta_XYc5 UQWV Vb\Y SUadT [_]d6c_ dUQbcbp b_XUQcm V]d `_\^_gV^^do
XQ]V^d7

B cVf^_\_TYhVb[_Z c_h[Y XaV^Yp bYcdQgYp bVZhQb SlT\pUYc cQ[7 9]Voc6
bp `_ ]V^miVZ ]VaV USV _R\QbcY XQUQh5 TUV VUY^bcSV^^_Z Q\mcVa^QcYS_Z BY
_[QXlSQVcbp pXl[ QbbV]R\VaQC nc_5 S_6`VaSlf5 pUaQ _`VaQgY_^^lf bYbcV]5 Y5
S_6Sc_alf5 `a_iYS[Y U\p ]Y[a_[_^ca_\\Va_S ‑ b`VgYQ\YXYa_SQ^^lf [_]6
`mocVa_S5 Yb`_\mXdV]lf U\p d`aQS\V^Yp cVf^Y[_Z 1\YecQ]Y5 bcYaQ\m^l]Y
]QiY^Q]Y Y c7 `72D UQWV RY\Vc ^Q ]Vca_ S =_b[SV `aVUbcQS\pVc b_R_Z ^V hc_
Y^_V5 [Q[ [_]`mocVa ^Q _b^_SV ]Y[a_[_^ca_\\VaQ7 ; S_`a_bd _ c_]5 `_hV]d
nc_ cQ[ Y hV] XUVbm ^V dbcaQYSQoc UadTYV pXl[Y5 ]l SVa^ݷ]bp `_XWV5 R\Y6
WV [ [_^gd nc_Z hQbcYD `_[Q `a_bc_ _c]VcY]5 hc_ aQR_cQ ^Q pXl[V QbbV]R\VaQ
_[QXlSQVcbp S UVbpc[Y aQX R_\VV cadU_ݷ][_Z5 `aYhݷ] Vb\Y [_TUQ6c_ UQS^_ Vjݷ
]_W^_ Rl\_ bbl\Qcmbp ^Q R_\VV Slb_[do neeV[cYS^_bcm QbbV]R\Va^lf `a_6



:; @a_TaQ]]Ya_SQ^YV ^Q pXl[V BY

TaQ]]5 c_ bVZhQb _`cY]YXQc_al [_UQ5 Sbca_V^^lV `ap]_ S [_]`Y\pc_a5 U_RY6
SQocbp cQ[Yf aVXd\mcQc_S `_ Rlbca_UVZbcSYo5 hc_ hV\_SV[5 aQR_cQp Sadh^do5
S R_\miY^bcSV b\dhQVS `a_bc_ ^V ]_WVc bUV\Qcm \dhiV7 @_nc_]d5 [_TUQ UV\_
U_f_UYc U_ ^YX[_da_S^VS_T_ `a_TaQ]]Ya_SQ^Yp5 pXl[ QbbV]R\VaQ Yb`_\mXd6
Vcbp \Yim U\p cVf aVU[Yf Y ^VX^QhYcV\m^lf `_ _Rkݷ]d eaQT]V^c_S5 [_c_alV
^V ]_Tdc Rlcm bUV\Q^l UQWV ^Q BYD `aY]Va_] cQ[_T_ eaQT]V^cQ ]_WVc
b\dWYcm c_h[Q Sf_UQ S _RaQR_chY[ `aValSQ^Yp S pUaV ?B Y\Y5 ^Q`aY]Va5
_RaQjV^YV [ `_acQ] SS_UQ6SlS_UQ S UaQZSVaV5 Y nc_ _Rlh^_ ^Vb[_\m[_ bca_6
hV[7 2�_\mido hQbcm ^YX[_da_S^VS_Z `a_TaQ]]l `Yidc Y]V^^_ ^Q BY5 hc_
`_XS_\pVc n[_^_]Ycm U_a_T_bc_pjVV SaV]p `a_TaQ]]Ybc_S7

3 `_b\VUdojYf `QaQTaQeQf ]l dSYUY]5 hc_ BY S_ ]^_T_] ^V\_TYhV^5
^VbdaQXV^ Y S__RjV [_i]QaV^5 VT_ a_WUV^YV S SYUV Q[_\V^^_Z^ݷ `_UV\[Yݷ
UQݷc bVRp X^Qcm7 ;Q[ T_S_apc S cQ[Yf b\dhQpf5 ^_ \oRY] ]l VT_ ^V XQ nc_C `Y6
bQcm ^Q pXl[V QbbV]R\VaQ Rl\_ Rl Vjݷ fdWV5 Q UadTYf SQaYQ^c_S ]_WVc `a_6
bc_ ^V Rlcm7 ;a_]V dWV d`_]Y^QSiYfbp pUVa _`VaQgY_^^lf bYbcV] Y `a_iY6
S_[ U\p ]Y[a_[_^ca_\\Va_S5 c_ Vbcm `a_TaQ]]5 aQR_cQojYf V`_baVUbcSV^6^ݷ
^_ ^Q WV\VXV5ݷ [_c_alV aVQ\m^_ R_\miV ^Y ^Q hݷ] ^V ^Q`YbQcm5 ^YX[_da_S^V6
S_V `a_TaQ]]Ya_SQ^YV hQbc_ `aY]V^pVcbp Y S UadTYf _R\Qbcpf5 [Q[ `aQSY\_5
aQUY b_[aQjV^Yp XQSYbY]_bcVZ _c S^Vi^Yf db\_SYZ7 9XSVbc^_5 hc_ Y]V^^_
^Q hYbc_] BY ^Q`YbQ^_ R_\mi_V [_\YhVbcS_ `VaV^_bY]lf `a_TaQ]]5 cQ[Yf5
[_c_alV RVX bdjVbcSV^^lf YX]V^V^YZ XQ`db[Qocbp Y aQR_cQoc S b_SVaiV^^_
aQX^lf _`VaQgY_^^lf baVUQf Y ^Q aQX^lf Q``QaQc^lf `\Qce_a]Qf7 BQ]_ `_
bVRV nc_ SlT\pUYc ^Vb[_\m[_ ^V_WYUQ^^_5 SVUm `a_TaQ]]Q ^Q ^YX[_] da_S^V
dhYclSQVc _b_RV^^_bcY `\Qce_a]l5 ^Q c_ nc_ Y ^YX[YZ da_SV^mD `aQ[cY[Q
`_[QXlSQVc5 hc_ dhVbcm _b_RV^^_bcY aQX^__RaQX^lf `\Qce_a] S `a_TaQ]]V ^Q
BY _[QXlSQVcbp S_ ]^_TYf b\dhQpf `a_jV5 ^VWV\Y _RVb`VhYSQcm VUY^__RaQ6
XYV aQR_cl Y^cVa`aVcQc_a_S5 [_]`Y\pc_a_S Y RYR\Y_cV[5 `_UUVaWYSQojYf
`a_TaQ]]Ya_SQ^YV ^Q Slb_[_] da_S^V5 QRbcaQTYa_SQ^^_] _c ]QiY^lD `a_6
TaQ]]Q5 [_^Vh^_5 `aY nc_] ]_WVc S__RjV ^Y[Q[ ^V dhYclSQcm _b_RV^^_bcY
Q``QaQcdal Y _`VaQgY_^[Y5 S_c c_\m[_ RYR\Y_cV[Y Y caQ^b\pc_al bQ]Y `_
bVRV _[QXlSQocbp `a_TaQ]]Q]Y ^YX[_T_ da_S^p5 Q Yf _Rkݷ] Y b\_W^_bcm5
VbcVbcSV^^_5 ]_Tdc Rlcm T_aQXU_ R_\miV5 ^VWV\Y _Rkݷ] Y b\_W^_bcm ^QiVZ
`a_TaQ]]l7

9cQ[5 d ^Qb Vbcm `aYhY^l cVa`Vcm pXl[ BY5 `aYc_] Y]V^^_ cQ[Y]5 [Q6
[_S _^ Vbcm7 4\QS^_V `aY nc_] ‑ ^V XQRlSQcm5 hc_ ]l VT_ Y]V^^_ hc_ cVa`Y]
Y ^V ^QhY^Qcm5 [Q[ nc_ hQbc_ `a_Ybf_UYc b \oRYcV\p]Y nc_T_ pXl[Q5 ^Q [ݷ^
Ud]Qcm5 `_\^_bcmo YT^_aYadp VT_ ^VU_bcQc[Y Y UQWV S_b`aY^Y]Qp Yf [Q[
U_bc_Y^bcSQ7 ; bhQbcmo5 BY U\p SQb RdUVc ^V `VaSl] pXl[_] `a_TaQ]]Ya_6
SQ^Yp5 cQ[ hc_ Sl dWV YXRVT\Y hQbcY _`Qb^_bcVZ5 [_c_alV b_UVaWYc S bVRV
nc_c pXl[ U\p ^V_[aV`iVT_ ]_XTQ ^QhY^QojVT_ `a_TaQ]]YbcQ5 ^_ nc_ ^V `_6
S_U dcaQhYSQcm RUYcV\m^_bcm7

2UYcV\m^_bcY _c SQb `_caVRdoc cQ[WV `aVU`aY^pclV S `_b\VU^YV `_\c_aQ UVbpcY6
\VcYp bdU_a_W^lV `_`lc[Y d\dhiYcm pXl[ BY `dcݷ] `aY^pcYp ^_Slf ݷbcQ^UQac_Sݷ ‑
b^QhQ\Q LBB5 Q `_c_]5 dWV ^V cQ[ UQS^_5 L::7 NcY bcQ^UQacl `aYSV\Y [ `_pS\V^Yo
b_SVaiV^^_ ^V\V`_T_ pS\V^Yp5 aQbcVapSiVT_ R_\miY^bcS_ _b^_S^lf `aYS\V[QcV\m^lf



=7:7 EV^_]V^ pXl[Q BY 1S]Vbc_ `aVUYb\_SYp2 :<

hVac pXl[Q BY5 ^_ b_faQ^YSiVT_ SbV VT_ ^VU_bcQc[Y7 @aY nc_] [_]YcVcl `_ bcQ^UQa6
cYXQgYY eQ[cYhVb[Y XQpS\poc SbV]d b__RjVbcSd5 hc_5 ]_\5 pXl[ BY5 [ [_c_a_]d Sl
`aYSl[\Y5 _c^l^V `aVUbcQS\pVc b_R_Z ^V c_5 hc_ Rl\_ aQ^miV5 Y SQ] SbV] `aYUݷcbp
b ncY] b]YaYcmbp7 B\VUdVc _c]VcYcm5 hc_ cQ[ `a_Ybf_UYc ^V c_\m[_ S _R\QbcY pXl[_S
`a_TaQ]]Ya_SQ^Yp7 3 `_b\VU^YV UVbpcY\VcYp cVf^YhVb[YV bcQ^UQacl S_ Sbݷ] ]YaV Sbݷ
hQjV bcQ^_Spcbp Y^bcad]V^c_] [ad`^lf [_a`_aQgYZ `_ SlcVb^V^Yo b al^[Q ^VXQSY6
bY]lf aQXaQR_chY[_S Y ^QbQWUV^Yo 5ݷaViV^YZݷ `aVU\QTQV]lf [ad`^l]Y YTa_[Q]Y7
3 U_SVaiV^YV [QacY^l R\X XQ`aVjQVc _c[alcdo `dR\Y[QgYo bS_Yf bcQ^UQac_S Y SXY6
]QVc `\Qcd XQ Yf cV[bclD Vb\Y bhYcQcm _U^Y] YX _b^_S^lf `aVU^QX^QhV^YZ cVf^YhVb[_Z
bcQ^UQacYXQgYY b_S]VbcY]_bcm `a_Ud[gYY aQX\Yh^lf `a_YXS_UYcV\VZ5 c_ cQ[Qp `_\Y6
cY[Q R\X _hVSYU^l] _RaQX_] ^Q`ap]do `a_cYS_aVhYc gV\p]5 [_c_al]5 `_ YUVV5 U_\W^Q
b__cSVcbcS_SQcm7

>Vb_]^V^^_5 b_S]VbcY]_bcm dbca_ZbcS Y `a_TaQ]]5 b_XUQ^^lf aQX^l]Y `a_YXS_UY6
cV\p]Y ‑ SVjm SQW^Qp5 ^dW^Qp Y `aY nc_] ^V ]_WVc Rlcm U_bcYT^dcQ RVX e_a]Q\m6
^lf b`VgYeY[QgYZ5 _U^Q[_ XUVbm ]l bcQ\[YSQV]bp b ]Qbb_S_Z 1Y5 S_X]_W^_5 S apUV
b\dhQVS X\_^Q]VaV^^_Z2 `_U]V^_Z `_^pcYZ7 3bp[YZ cVf^YhVb[YZ bcQ^UQac5 aQXd]VVcbp5
`aVUbcQS\pVc b_R_Z b`VgYeY[QgYo5 ^_ _RaQc^_V [QcVT_aYhVb[Y ^VSVa^_7

B`VgYeY[QgYp ]_WVc _`YblSQcm ^Vhc_ dWV bdjVbcSdojVV 1aVQ\YX_SQ^^_V25 Y [_TUQ
b`VgYeY[QgYo b_XUQoc cVf^YhVb[YV b`VgYQ\Ybcl5 ^V Sf_UpjYV ^Y S [Q[YV [_]YcVcl5
_Rlh^_ Y]V^^_ cQ[ Y `a_Ybf_UYc7 CQ[do b`VgYeY[QgYo ]_W^_ aQbb]QcaYSQcm [Q[ XQ6
pS\V^YV SYUQ pݷ cdc hc_6c_ bUV\Q\5 [c_ f_hVc ‑ `aYb_VUY^pZcVbm7ݷ ?hVSYU^_5 [QWUlZ
S`aQSV _hc_6cݷ bUV\Qcmݷ 1[_^Vh^_5 Vb\Y nc_ ^V R_VS_V _caQS\pojVV SVjVbcS_ Y ^V
pUVa^Qp R_]RQ5 UQ Y S ncYf b\dhQpf Sbݷ ^V bc_\m _hVSYU^_25 Y5 aQXd]VVcbp5 b__RjYcm
_R nc_] iYa_[_Z `dR\Y[V ‑ c_WV7 6bcVbcSV^^_5 nc_ ^Y[_T_ ^Y [ hV]d ^V _RpXlSQVc Y
_RpXlSQcm ^V ]_WVc5 ^_ [c_6c_ S`_\^V ]_WVc `_bhYcQcm `aVU\_WV^^do b`VgYeY[QgYo
U_bc_Z^_Z c_T_5 hc_Rl Vݷ `_UUVaWYSQcm7

B_SVaiV^^_ Y^_V UV\_ ‑ bcQ^UQacl7 EQ[cYhVb[Y \oR_Z _^eYgYQ\m_ݷ `aY^pclZݷ
bcQ^UQac ‑ nc_ `aY[QXQ^YV SbV]d ]Yad cV`Vam UV\Qcm S_c cQ[5 Q ^V [Q[6c_ `_6UadT_]d7
5_bcQc_h^_ _hVSYU^_5 hc_ ^Y d [_T_5 ^Y[_TUQ Y ^YTUV ^V ]_WVc Rlcm `_\^_]_hYZ `aY6
[QXlSQcm SbV]d ]Yad D hc_Rl [Q[6c_ XQaVcdiYa_SQcm nc_ SVbm]Q ^V`aYpc^_V U\p bVRp
_Rbc_pcV\mbcS_5 bcQ^UQacYXQc_al Sl^dWUV^l Yb[Qcm ^V[YV Ybc_h^Y[Yݷ \VTYcY]^_bcY7ݷ
;Q[ `aQSY\_5 S a_\Y cQ[_Slf Slbcd`Qoc5 S_6`VaSlf5 `_\^_]_hYp5 `_\dhV^^lV _c `aQSY6
cV\mbcSQ Y\Y UQWV ]^_TYf `aQSYcV\mbcSD S_6Sc_alf7 \Yh^lZ QSc_aYcVc _cUV\m^lf \Yg5
dhQbcSdojYf S aQXaQR_c[V bcQ^UQacQD Y S6caVcmYf5 p[_Rl Y]VojYZ ]Vbc_ dhݷc ]^V6
^YZ SbVf ݷb^_S^lf_ݷ XQY^cVaVb_SQ^^lf bc_a_^5 `_U [_c_al]Y S R_\miY^bcSV b\dhQVS
`_^Y]Qocbp [ad`^lV [_a`_aQgYY7

>VYXRVW^l] b\VUbcSYV] nc_T_ bcQ^_SYcbp _RaQX_SQ^YV cQ[_Z XQ]VhQcV\m^_Z bdj6
^_bcY5 [Q[ [_]YcVc 7 ? c_]5 [Q[ [_]YcVcl ed^[gY_^Yadoc Y [Q[_T_ [QhVbcSQ `a_Ud[c
SlUQoc ^Q Slf_UV5 b[QXQ^_ Y ^Q`YbQ^_ dWV bc_\m[_5 hc_5 `_WQ\dZ5 [ nc_]d cadU^_ U_6
RQSYcm hc_6c_ ^_S_V7 ?c]VcY] \Yim ^Vb[_\m[_ U_bcQc_h^_ _hVSYU^lf eQ[c_S7

@aVWUV SbVT_5 [_]YcVc ‑ nc_ SbVTUQ bR_aYjV eQ[cYhVb[Y b\dhQZ^lf \oUVZ5 [_c_6
alV S R_\miY^bcSV b\dhQVS UQWV ^V Rl\Y U_ c_Z `_al UadT b UadT_] X^Q[_]l7 6bcV6
bcSV^^_5 [_]YcVc `aY^gY`YQ\m^_ ^V b`_b_RV^ ^Y [ [Q[_]d `_Yb[d [_^bV^bdbQ Y [_^bcad[6
cYS^_]d _RbdWUV^Yo7 Hc_Rl `a_cQjYcm hVaVX [_]YcVc c_ Y\Y Y^_V ^_SiVbcS_5 ^dW^_
c_\m[_ U_bcQc_h^_V [_\YhVbcS_ ^QT\_bcY d c_T_5 [c_ Slbcd`QVc b Y^YgYQcYS_ZD [Q[ `aQ6
SY\_5 _bcQ\m^lV h\V^l [_]YcVcQ ݷU_Rapc_ݷ Vݷ `a_bc_ `_c_]d5 hc_ Y] SbV] _[QWVcbp
\V^m Slbcd`Qcm `a_cYS5 b`_aYcm5 `aYS_UYcm QaTd]V^cl5 `aY\QTQcm _jdcY]lV dbY\Yp7
9^_TUQ 1S__RjV6c_ [aQZ^V aVU[_2 S [_]YcVcV _[QXlSQVcbp b`VgYQ\Ybc5 `_^Y]QojYZ5
[ [Q[Y] `QTdR^l] `_b\VUbcSYp] SVUdc `aVU\QTQV]lV ^_SiVbcSQ5 Y T_c_SlZ caQcYcm
bY\l Y SaV]p ^Q _Rkpb^V^Yp _bcQ\m^l] h\V^Q] [_]YcVcQ5 `_hV]d UQ^^_V [_^[aVc^_V



:= @a_TaQ]]Ya_SQ^YV ^Q pXl[V BY

^_SiVbcS_ ^V U_\W^_ `aY^Y]QcmbpD cQ[_T_ ^_^[_^e_a]YbcQ _bcQ\m^lV h\V^l [_]YcVcQ
`aQ[cYhVb[Y SbVTUQ S_b`aY^Y]Qoc [Q[ U_bQU^_V ^VU_aQXd]V^YV5 YX6XQ [_c_a_T_ `aYf_6
UYcbp cVapcm SaV]p7

3QW^_ cQ[WV `_^Y]Qcm5 hc_ `aVUbcQSYcV\Y aQX^__RaQX^lf _aTQ^YXQgYZ5 _c[_]Q^6
UYa_SQ^^lV S [_]YcVc ‑ nc_ `aQ[cYhVb[Y SbVTUQ b_cadU^Y[Y Sc_a_T_ b_acQ5 `_b[_\m[d
b_cadU^Y[_S `VaS_T_ b_acQ5 VbcVbcSV^^_5 ^Y[c_ ^V _c`dbcYc S [Q[_Z6c_ cQ] [_]YcVc5 U\p
^Yf SbVTUQ Vbcm aQR_cQ S bQ]_Z _aTQ^YXQgYY7 6b\Y S [_]YcVc `aYT\QiQoc bVamݷX^_T_
1[Q[ `aQSY\_5 YXSVbc^_T_ S b__RjVbcSV2 b`VgYQ\YbcQ5 c_5 [Q[ `aQSY\_5 Yb[\ohYcV\m^_
S a_\Y _bSQUVR^_Tݷ TV^VaQ\Q5ݷ `_b[_\m[d S \oR_Z Y^_Z a_\Y cQ[_Z hV\_SV[ UVpcV\m6
^_bcm [_]YcVcQ ^QhYbc_ `QaQ\YXdVc7 B UadT_Z bc_a_^l5 XQSVU_]Qp b[\_^^_bcm \oRlf
[_]YcVc_S [ `_`dbcYcV\mbcSd `_XS_\pVc `aVUbcQSYcV\p] _cUV\m^lf [_]]VahVb[Yf [_]6
`Q^YZ Yb`_\mX_SQcm bcQ^UQacl S bS_Yf Y^cVaVbQf ‑ ^Q`aY]Va5 U\p dbcaQ^V^Yp b al^[Q
^VXQSYbY]lf aQXaQR_chY[_S7 3 gV\_] [_]YcVcl \oR_T_ a_UQ ‑ nc_ SbVTUQ 1RVX Yb[\o6
hV^YZ2 pS\V^YV SaVU_^_b^_V5 ^Y[Q[_Z `_\mXl Y ^Y[Q[_T_ [_^bcad[cYSQ _^Y `_a_UYcm ^V
]_Tdc `a_bc_ S bY\d bS_VT_ dbca_ZbcSQ7

@aY]Va_] dUQh^lf b`VgYeY[QgYZ ]_W^_ bhYcQcm aQ^^YV SVabYY b_T\QiV^YZ5 ^Q [_6
c_alf _b^_SQ^ 9^cVa^Vc7 5_[d]V^cl bVaYY [OL5 ^Q`YbQ^^lV S n`_fd bcQ^_S\V^Yp BVcY5
`aVUbcQS\poc b_R_Z _RaQXVg `a_bc_cl5 `_^pc^_bcY Y \_TYh^_bcY7 AQXd]VVcbp5 ^Y[Q6
[YV [_]YcVcl [ Yf b_XUQ^Yo ^V `aYhQbc^lD X^QhYcV\m^do hQbcm ncYf b`VgYeY[QgYZ
b_XUQ\ VUY^_\Yh^_ :_^ @_bcV\7 DSl5 XQ\_WV^^lV Y] caQUYgYY _[QXQ\Ybm S_ ]^_T_]
aQXadiV^l `_b\V VT_ b]VacY S :BBA T_UdD b_SaV]V^^lV [OL 1]^_TYV YX [_c_alf b_6
XUQ^l aQR_hY]Yݷ Tad``Q]Y5ݷ c_ Vbcm5 `_ bdcY5 cV]Y WV [_]YcVcQ]Y2 hQbc_ `_`a_bcd
^VS_X]_W^_ hYcQcm7

3aVU_^_b^Qp bdj^_bcm [_]YcVcb[Yf `_UV\YZ _b_RV^^_ _chݷc\YS_ SYU^Q S _R\QbcY
pXl[_S `a_TaQ]]Ya_SQ^Yp7 =l dWV d`_]Y^Q\Y bcQ^UQac^lZݷ @Qb[Q\m5ݷ [_c_alZ ^V
Y]VVc ^YhVT_ _RjVT_ b aVQ\m^_bcmo Y ^YTUV ^Y[_TUQ ^V SbcaVhQVcbp7 Nc_c bcQ^UQac5
[ bhQbcmo5 ^V ]ViQVc `a_TaQ]]YbcQ] Yb`_\mX_SQcm @Qb[Q\m ‑ ^Q `aQ[cY[V bcQ^UQac
`a_bc_ YT^_aYadVcbp7

=V^miV SbVT_ `_SVX\_ S nc_] `\Q^V pXl[d BY44C b `aY^pcYV] `VaS_T_ WV bcQ^UQa6
cQ nc_c ^V[_TUQ d^Y[Q\m^lZ `_ bS_Y] bS_ZbcSQ] pXl[ _[QXQ\bp eQ[cYhVb[Y d^Yhc_WV^5
`aVSaQcYSiYbm S XQdapU^lZ pXl[ Slb_[_T_ da_S^p7 5_SVaiY\Y UV\_ `aY^pclV `_UapU S
;9::5 ;9:=5 ;9:@ Y ;9;9 TT7 Vjݷ R_\VV YXSaQjݷ^^lV SVabYY bcQ^UQac_S5 b dhݷc_] [_c_alf
`_\dhV^^lZ ^Q Slf_UV ]_^bca ^VWYX^Vb`_b_RV^ Y ^V`aYT_UV^ ^V c_\m[_ [ Yb`_\mX_SQ6
^Yo5 ^_ Y [ YXdhV^Yo7 3 _U^_Z YX b\VUdojYf hQbcVZ ^QiVZ [^YTY ]l aQbb]_caY]
BY445 ^_ `aVU]Vc_] ^QiVT_ YXdhV^Yp bcQ^Vc VT_ dbVhݷ^^_V `_U]^_WVbcS_5 S [_c_a_V
S[\ohV^l c_\m[_ baVUbcSQ5 bdjVbcS_SQSiYV U_ `aY^pcYp `VaS_T_ bcQ^UQacQ5 Y UQWV
ncY baVUbcSQ ]l RdUV] aQbb]QcaYSQcm ^V SbV7

B hYbcl] BY bYcdQgYp ^Vb[_\m[_ \dhiV ‑ S_ Sbp[_] b\dhQV5 pXl[ `_[Q ^V dcaQ6
cY\ WYX^Vb`_b_R^_bcY5 ^Vb]_cap ^Q SbV dbY\Yp bcQ^UQacYXQc_a_S7 CV] ^V ]V^VV5 cQ[YV
_UY_X^lV S_X]_W^_bcY5 [Q[ ]QbbYSl `VaV]V^^_Z U\Y^l 1b]7 XQ]VhQ^YV ^Q bca7 A925 [_]6
`\V[b^lV hYb\Q5 bca_[Y YX ]^_T_RQZc^lf bY]S_\_S Y c_]d `_U_R^_V ^Yhdcm ^V UV\Qoc
pXl[ \dhiVC Yb`_\mX_SQcm ncY S_X]_W^_bcY ^VU_`dbcY]_ S bY\d ]Qbbl aQX\Yh^lf `aY6
hY^5 ^_ ^Q\YhYV Yf S pXl[V Sl^dWUQVc aQXd]^lf \oUVZ caQcYcm UaQT_gV^^_V SaV]p ^Q
_Rkpb^V^YV UadTY] `aYhY^ nc_Z ^VU_`dbcY]_bcY5 `aYhݷ] _Rkpb^V^Yp hQbc_ ^V U_bcY6
TQoc gV\Y7

CQ[ Y\Y Y^QhV5 \oR_Z [_]`Y\pc_a `_XS_\pVc _c[\ohYcm S_X]_W^_bcY5 `aYiVUiYV
YX ^V\V`lf bcQ^UQac_S5 Y `YbQcm ^Q c_] pXl[V BY5 [_c_alZ bdjVbcS_SQ\ U_ c_T_5 [Q[
XQ ^VT_ SbVamݷX `aY^p\Ybm bcQ^UQacYXQc_al7 9]V^^_ cQ[ ]l Y ^Q]VaV^l `_bcd`Ycm7



=7;7 @VaSlV S`VhQc\V^Yp :>

=7;7 @VaSlV S`VhQc\V^Yp

@aVWUV hV] `aYbcd`Ycm [ aQbb]_caV^Yo `aY]Va_S5 bUV\QV] `Qad SQW6
^lf XQ]VhQ^YZ7 @aY aQR_cV ^Q @Qb[Q\V ]l ]_T\Y `aYSl[^dcm [ c_]d5 hc_
[_]`Y\pc_a YT^_aYadVc aQX\YhYV ]VWUd SVaf^Y] Y ^YW^Y] aVTYbca_]7 5\p
pXl[Q BY nc_ ^V cQ[C [\ohVSlV b\_SQ _RpXQcV\m^_ XQ`YblSQocbp S ^YW^V]
aVTYbcaV5 Q5 [ `aY]Vad5 b\_SQ G?B43?E>D5 `?B4L?E>D5 `X[MLX^W] Y `?[4L?^>] ‑
nc_ hVclaV aQX^lf YUV^cYeY[Qc_aQ7 CaQUYgYY pXl[Q BY `aVU`YblSQoc Yb6
`_\mX_SQ^YV YUV^cYeY[Qc_a_S5 XQ`YbQ^^lf gV\Y[_] S ^YW^V] aVTYbcaVD Vb\Y
Y]p b_bc_Yc YX ^Vb[_\m[Yf b\_S5 Yf aQXUV\poc `_Uhݷa[YSQ^Yp]Y5 ^Q`aY]Va5
cQ[C G?B4h3?E>D7 9X nc_T_ `aQSY\Q Vbcm _U^_ Yb[\ohV^YV5 U_ [_c_a_T_ ]l b_
SaV]V^V] U_RVaݷ]bp7

9 Vjݷ _U^_7 5\p XQ`YbY [_]]V^cQaYVS S BY Yb`_\mXdocbp [_]RY^Q6
gYY ݷ83ݷ 1^QhQ\_ [_]]V^cQaYp2 Y ݷ38ݷ 1[_^Vg [_]]V^cQaYp25 `aYhݷ] S\_6
WV^^lV [_]]V^cQaYY [_]`Y\pc_a ^V `_^Y]QVcC Vb\Y [_]]V^cQaYZ dWV
^QhQ\bp5 [_]`Y\pc_a T_c_S _RaQcYcm S^Y]Q^YV c_\m[_ ^Q 5ݷ38ݷ Q ݷ83ݷ YT^_6
aYadVc5 [Q[ Y Sbݷ _bcQ\m^_V7 ;Q[ b\VUbcSYV5 [_]]V^cQaYY BY ^V\mXp Yb`_\m6
X_SQcm U\p SaV]V^^_T_ Yb[\ohV^Yp YX [_]`Y\pgYY [db[_S [_UQD U\p nc_T_
b\VUdVc `_\mX_SQcmbp UYaV[cYSQ]Y db\_S^_Z [_]`Y\pgYY5 _ [_c_alf `_ZUݷc
aVhm S T\QSV _ `aV`a_gVbb_aV 1b]7 27?7?7=ݷ

B_SaV]V^^lV [_]`Y\pc_al `_UUVaWYSQoc cQ[WV ݷbca_h^lVݷ [_]]V^cQaYY5 ^QhY6
^QojYVbp b USdf b\niVZ ݷ88ݷ Y XQ[Q^hYSQojYVbp `VaVS_U_] bca_[Y7 Nc_c bcY\m [_]6
]V^cQaYVS fQaQ[cVaV^ U\p pXl[Q BY44 1Y]V^^_ cQ] cQ[YV [_]]V^cQaYY YX^QhQ\m^_
`_pSY\Ybm2D Yb`_\mX_SQ^YV Yf S hYbc_] BY hQbc_ aQbb]QcaYSQVcbp [Q[ Uda^_Z c_^7

=7;7:7 @a_TaQ]]Q Q5<<?5ݷ G?B<4ݷ

?RdhV^YV pXl[d BY caQUYgY_^^_ ^QhY^Qoc b `aY]Va_S `a_TaQ]]5 `_pb6
^V^YV [ [_c_al] `_XS_\pVc b_XUQcm _RjVV S`VhQc\V^YV ‑ ^Q hc_ `_f_W nc_c
pXl[ Y [Q[ b ^Y] b\VUdVc _RaQjQcmbp7 @_bcd`Y] cQ[ Y ]l5 ^QhQS b caQUYgY6
_^^_T_; `aY]VaQ7 3_c _U^Q YX bQ]lf [_a_c[Yf `a_TaQ]] ^Q BYD _^Q `a_bc_
`VhQcQVc eaQXd Q5<<?5 G?B<4C

39>3<E45 ECD49?78G

9>D =19>12
K

@B9>D612Q5<<?5 G?B<4e>22D
B5DEB> 9D

M

;B nc_T_ `aY]VaQ ^QhY^Q\Qbm [^YTQ ]PXlݷ BYݷ ;Va^YTQ^Q Y AYchY [Q[ S aQ^^Yf5 cQ[
Y S R_\VV `_XU^Yf Vݷ YXUQ^YpfD T_S_apc5 hc_ ncd `a_TaQ]]d `aYUd]Q\ 2aQZQ^ ;Va^YTQ^7
>Qi `aY]Va _c\YhQVcbp _c `aYSVUݷ^^_T_ cQ]D b_SaV]V^^lV [_]`Y\pc_al f_cp Y T_c_Sl
b[diQcm c_c `aY]Va S VT_ Ybf_U^_] SYUV5 Sbݷ WV SlUQUdc `aVUd`aVWUV^Yp S USdf ]VbcQf5
c_TUQ [Q[ ^Qi SQaYQ^c b[_]`Y\YadVcbp ]_\hQ7



:? @a_TaQ]]Ya_SQ^YV ^Q pXl[V BY

?bcQSY] `_[Q hc_ S `_[_V bQ]do `VaSdo bca_h[d `a_TaQ]]l ‑ UYaV[cYSd
39>3<E45< Y `VaVZUݷ] baQXd [ b\VUdojVZ bca_[V5 [_c_aQp `aVUbcQS\pVc b_6
R_Z XQT_\_S_[ ed^[gYY7 B ed^[gYp]Y ]l dWV SbcaVhQ\Ybm S @Qb[Q\VD S pXl[V
BY ed^[gYp `aVUbcQS\pVc b_R_Z a_S^_ c_ WV bQ]_VC _R_b_R\V^^lZ eaQT]V^c
`a_TaQ]]l5 Y]VojYZ b_RbcSV^^_V Y]p5 Sl`_\^V^YV [_c_a_T_ ]_WVc XQSYbVcm
_c `QaQ]Vca_S Y aVXd\mcQc_] [_c_a_T_ RdUVc SlhYb\V^^_V X^QhV^YV _`aVUV6
_T_^^ݷ\ cY`Q7 ;bcQcY5 S UQ^^_] b\dhQV ed^[gYp ^QXlSQVcbp =19>5 Q b\_S_
9>D XQUQݷc Vݷ cY` S_XSaQjQV]_T_ X^QhV^YpD S pXl[V BY ncY] b\_S_] _R_X^Q6
hQVcbp cY` gV\_V hYb\_7 @dbclV [adT\lV b[_R[Y _X^QhQoc5 hc_ `QaQ]Vca_S
ncQ ed^[gYp ^V `aY^Y]QVc7

6b\Y T_S_aYcm b_SbV] bca_T_5 `dbclV b[_R[Y _X^QhQoc5 hc_ ed^[gYp5 S_X]_W^_5
`aY^Y]QVc `a_YXS_\m^_V [_\YhVbcS_ `QaQ]Vca_S5 ^_ SbV Yf R\QT_`_\dh^_ YT^_aYadVcD
S`a_hV]5 ]_WVcV ^V _RaQjQcm ^Q nc_ S^Y]Q^Yp7

>Q nc_] ncQ`V d ^Qb ]_WVc S_X^Y[^dcm aVX_^^lZ S_`a_b5 XQhV] `_caV6
R_SQ\Qbm ed^[gYp 1c_ Vbcm `_U`a_TaQ]]Q2 S cQ[_Z `a_bc_Z `a_TaQ]]V5 Sl6
`_\^pojVZ SbVT_ _U^_ UVZbcSYV7 5V\_ S c_]5 hc_ S pXl[V BY ^Vc ^Y[Q[_T_
Q^Q\_TQ `Qb[Q\VSb[_Z T_\_S^_Z `a_TaQ]]l7 @a_TaQ]]Q ^Q BY b_bc_Yc5 Tad6
R_ T_S_ap5 YX ed^[gYZ5 c_ Vbcm \oRlV _`VaQc_al ]_Tdc ^Qf_UYcmbp c_\m[_ S
cV\Qf ed^[gYZ Y R_\VV ^YTUV7 3^V ed^[gYZ ]_Tdc aQb`_\QTQcmbp _`YbQ^Yp
cY`_S5 T\_RQ\m^lf `VaV]V^^lf Y c7`75 ^_ _^Y _`VaQc_aQ]Y ^V pS\pocbp Y ^Y6
[Q[Yf UVZbcSYZ ^V Sl`_\^pocD hc_6c_ UV\Qcm ]_Tdc c_\m[_ ed^[gYY7 3 nc_]
`\Q^V ed^[gYp =19> ^YhV] `aY^gY`YQ\m^l] _c UadTYf ed^[gYZ ^V _c\Y6
hQVcbp5 XQ _U^Y] ]Q\V^m[Y] Yb[\ohV^YV]C UVZbcSdVc b_T\QiV^YV5 hc_ b ^Vݷ
^QhY^QVcbp Sl`_\^V^YV `a_TaQ]]l7 9^QhV T_S_ap5 Yb`_\^pV]lZ eQZ\5 `_\d6
hV^^lZ YX `a_TaQ]]l ^Q BY5 _Rlh^_ dbca_V^ cQ[5 hc_ `_b\V XQTadX[Y VT_ S
_`VaQcYS^do `Q]pcm d`aQS\V^YV `_\dhYc [_U5 b[_]`Y\Ya_SQ^^lZ YX ed^[6
gYY =19>D b ^V[_c_a_Z ^QcpW[_Z ]_W^_ bhYcQcm5 hc_ ed^[gYo =19> SlXlSQVc
_`VaQgY_^^Qp bYbcV]Q `aY bcQacV `a_TaQ]]l7

3 UVZbcSYcV\m^_bcY nc_5 [_^Vh^_ WV5 ^V cQ[7 9XdhQp QbbV]R\Va5 ]l ^V_U^_[aQc6
^_ dRVWUQ\Ybm5 hc_ aVQ\m^_Z c_h[_Z Sf_UQ b\dWYc ]Vc[Q b Y]V^V] hCD1BDD S`a_hV]5
nc_ Y]p ]_W^_ YX]V^Ycm S [_]Q^U^_Z bca_[V aVUQ[c_aQ bSpXVZ7 CQ[ ^QXlSQV]Qp bcQ^6
UQac^Qp RYR\Y_cV[1 BY `aVU_bcQS\pVc eaQT]V^c [_UQ5 `_]VhV^^lZ ]Vc[_Z hCD1BD5
[_c_alZ [Q[ aQX Y SlXlSQVc ed^[gYo =19>5 Q S_XSaQjݷ^^_V Vo X^QhV^YV _cUQݷc bY6
bcV]^_]d SlX_Sd h5H9D7 3 T\QSV =7:; ]l ^Q`YiV] `a_TaQ]]d ^Q BY RVX Yb`_\mX_SQ^Yp
bcQ^UQac^_Z RYR\Y_cV[YD cQ] Sbݷ nc_ RdUVc ^QT\pU^_ SYU^_7

;_\m b[_a_ ]l Rl\Y Sl^dWUV^l d`_]p^dcm cVa]Y^ bcQ^UQac^Qpݷ RYR\Y_cV[Q5ݷ
_c]VcY]5 hc_5 S_`aV[Y bS_V]d ^QXSQ^Yo5 ncQ RYR\Y_cV[Q ^QXlSQVcbp cQ[ _c^oUm ^V `_6
c_]d5 hc_ _`YbQ^Q S [Q[_]6^YRdUm bcQ^UQacV7 F_cp _^Q cQ] UVZbcSYcV\m^_ _`YbQ^Q5 ^_
`_pSY\Qbm _^Q XQU_\T_ U_ `aY^pcYp `VaSlf bcQ^UQac_S pXl[Q BY ‑ eQ[cYhVb[Y S]VbcV
b bQ]Y] pXl[_]7 ;_TUQ aVhm YUݷc _ bcQ^UQac^_Z RYR\Y_cV[V 1^V c_\m[_ pXl[Q BY5 ^_ Y
UadTYf pXl[_S25 _Rlh^_ `_UaQXd]VSQVcbp cQ[Qp RYR\Y_cV[Q5 [_c_aQp `_bcQS\pVcbp S]V6
bcV b [_]`Y\pc_a_] Y\Y Y^cVa`aVcQc_a_] Y5 [Q[ b\VUbcSYV5 U_bcd`^Q p[_Rl 7ݷSbVTUQݷ
HQjV SbVT_ caQ^b\pc_a `_U[\ohQVc bcQ^UQac^do RYR\Y_cV[d [ SQiY] `a_TaQ]]Q]5 ^V

<B Q^Q\_TYh^_Z UYaV[cYS_Z ]l dWV bcQ\[YSQ\Ybm `aY YXdhV^YY pXl[Q QbbV]R\VaQ
WJ\VD UVZbcSYcV\m^_5 ncQ UYaV[cYSQ UV\QVc `_hcY c_ WV bQ]_V5 ^_ ^V[_c_alV ^oQ^bl
Sbݷ WV Vbcm5 Y ]l `_pb^Y] Yf hdcm `_XWV7



=7;7 @VaSlV S`VhQc\V^Yp :@

Y^cVaVbdpbm SQiY] ]^V^YV] ^Q nc_c bhݷcD S nc_] `\Q^V pXl[ BY5 [Q[ ]l `_XWV dSY6
UY]5 Y^cVaVbV^ Y]V^^_ cV]5 hc_ _c bcQ^UQac^_Z RYR\Y_cV[Y XUVbm `a_TaQ]]Ybc ]_WVc
_c[QXQcmbp7

EYTda^lV b[_R[Y ]l dWV _RbdWUQ\Y5 _^Y YTaQoc cd WV a_\m5 hc_ Y b\_SQ
2579> Y 5>4 S @Qb[Q\VC _RkVUY^poc ^Vb[_\m[_ _`VaQc_a_S S _UY^ b_bcQS^_Z5
Q cQ[WV _RaQ]\poc cV\_ `_U`a_TaQ]]l 1c7 V7 ed^[gYY5 `_b[_\m[d nc_ VUY^6
bcSV^^lZ SYU `_U`a_TaQ]] S BY27 3 _c\YhYV _c @Qb[Q\p5 S BY _`VaQc_a^lV
b[_R[Y ‑ nc_ UVZbcSYcV\m^_ b[_R[Y7

Bca_h[Q

@B9>D612Q5<<?5 G?B<4e>22D

`aVUbcQS\pVc b_R_Z SlX_S RYR\Y_cVh^_Z ed^[gYY5 [_c_aQp ^QXlSQVcbp
@B9>D67 ?c]VcY] _UY^ [aQZ^V SQW^lZ YUV_\_TYhVb[YZ ]_]V^c7 3 _c\YhYV
_c @Qb[Q\p5 TUV _`VaQc_al SS_UQ6SlS_UQ pS\pocbp hQbcmo pXl[Q5
S pXl[ BY [Q[ cQ[_S_Z ^Y[Q[YV baVUbcSQ SS_UQ6SlS_UQ ^V Sf_Upc7
3 nc_c pXl[ S__RjV5 [Q[ ]l Sb[_aV dRVUY]bp5 ]Q\_ hc_ Sf_UYcC S b\VUdojYf
`QaQTaQeQf ]l `VaVhYb\Y] Sbca_V^^lV cY`l `VaV]V^^lf5 QaYe]VcYhVb[YV
_`VaQgYY5 YX [_c_alf bca_pcbp SlaQWV^Yp5 Y5 ^Q[_^Vg5 _`VaQc_al5 c_ Vbcm
d`aQS\pojYV [_^bcad[gYY Sa_UV SVcS\V^YZ Y gY[\_S 1[_c_alf S BY SbVT_
_UY^^QUgQcm25 Y S Yc_TV `aQ[cYhVb[Y SbV baVUbcSQ pXl[Q BY YbhVa`QV]7

Ed^[gYp @B9>D6 ^V pS\pVcbp hQbcmo pXl[Q BY `_ ]V^miVZ ]VaV S
c_] b]lb\V5 hc_ [_]`Y\pc_a _ ^VZ ^YhVT_ ^V X^QVc5 Q Vb\Y Y X^QVc5 c_ _Rp6
XQ^ UV\Qcm SYU5 hc_ ^V X^QVc7 2_\VV c_T_5 bQ]Q ed^[gYp @B9>D6 ^Q`YbQ^Q
^Q BY7

=l Yb`_\mX_SQ\Y ed^[gYo @B9>D65 hc_Rl ^Q`VhQcQcm bca_[d5 ^_ Vݷ S_X6
]_W^_bcY ]^_T_ iYaVC _^Q d]VVc `VhQcQcm X^QhV^Yp SbVf Sbca_V^^lf cY`_S
pXl[Q BY5 `aYhݷ] gV\lV hYb\Q ]_W^_ `VhQcQcm S aQX^lf bYbcV]Qf bhYb\V^Yp5
]_W^_ d`aQS\pcm [_\YhVbcS_] `VhQcQV]lf X^Q[_S Y c7 `7 2d[SQ 6 S ^QXSQ^YY
ed^[gYY `a_Ybf_UYc _c b\_SQ 6?B=1DD54 D T_S_apc5 hc_ ncQ ed^[gYp Sl`_\^pVc
e_a]QcYa_SQ^^lZ SlS_U 7 ?b^_S^lV S_X]_W^_bcY @B9>D6 ]l aQbb]_caY]
hdcm `_XWV7

?c]VcY] Vjݷ _UY^ ]_]V^c7 Ed^[gYp @B9>D6 ‑ nc_ UVZbcSYcV\m^_ ed^[6
gYpD _^Q S_XSaQjQVc gV\_V hYb\_5 aQS^_V [_\YhVbcSd ^Q`VhQcQ^^lf bY]S_\_S5
c_ Vbcm ]l ]_T\Y Rl5 ^Q`aY]Va5 ^Q`YbQcm

H F @B9>D612Q5<<?5 G?B<4e>22D

Y S `VaV]V^^do H _[QXQ\_bm Rl XQ^VbV^_ hYb\_ :<D ^_ ^Q] nc_ ^V ^dW^_5
`_nc_]d ]l `a_bc_ YT^_aYadV] S_XSaQjݷ^^_V ed^[gYVZ X^QhV^YV7 3 cQ[Yf
b\dhQpf T_S_apc5 hc_ ed^[gYp SlXSQ^Q aQUY `_R_h^_T_ neeV[cQ5 Y\Y5 S R_\VV
_RjV] b\dhQV5 hc_ aQUY `_R_h^_T_ neeV[cQ Rl\_ SlhYb\V^_ QaYe]VcYhVb[_V
SlaQWV^YV7 @aY aQR_cV ^Q pXl[V BY 1_`pcm WV5 S _c\YhYV _c @Qb[Q\p2 nc_
`a_Ybf_UYc _hV^m hQbc_5 SVUm `a_gVUda6c_ cdc ^Vc7

;Q[ ]l dSYUY] hdcm `_XWV5 `a_TaQ]]l ^Q BY `_ ]V^miVZ ]VaV ^Q USV caVcY5 Vb\Y
^V R_\miV5 b_bc_pc YX _`VaQc_a_S SlhYb\V^Yp SlaQWV^Yp aQUY `_R_h^_T_ neeV[cQ5



:A @a_TaQ]]Ya_SQ^YV ^Q pXl[V BY

hc_ [QbQVcbp bQ]Yf `_R_h^lf neeV[c_S5 c_ `a_TaQ]]Q ^Q BY `_`a_bcd c_\m[_ Y]Y Y
XQ^Y]QVcbp7

?cUV\m^_T_ aQbb]_caV^Yp XQb\dWYSQVc SlaQWV^YV 2Q5<<?5 G?B<4e>25 [_6
c_a_V `aVUbcQS\pVc b_R_Z bca_[_Sdo [_^bcQ^cd Y\Y5 [Q[ hQbc_ T_S_6
apc5 bca_[_SlZ \YcVaQ\ 7 B\VUdVc _RaQcYcm S^Y]Q^YV ^Q US_Z^lV [QSlh6
[YD Q`_bca_el S BY c_WV Yb`_\mXdocbp5 ^_ U\p UadTYf gV\VZ7 ;a_]V c_T_5
S^Y]Q^YV `aYS\V[QVc [_^bcad[gYp e>D nc_ _R_X^QhV^YV bY]S_\Q `VaVS_UQ
bca_[Y 5 c_ Vbcm bY]S_\Q b [_U_] :97 =_W^_ Sb`_]^Ycm5 hc_ S @Qb[Q\V ]l S
`_U_R^_Z bYcdQgYY `aY]V^p\Y _`VaQc_a GB9D5<>C

GB9D5<>1’Q5<<?5 G?B<4’2D

‑ c_ Vbcm XQbcQS\p\Y ^Qid `a_TaQ]]d b^QhQ\Q ^Q`VhQcQcm UQ^^do bca_[d5 Q
XQcV] `VaVSVbcY bca_[d ^Q `VhQcY5 ^Q`VhQcQS U\p nc_T_ Vjݷ Y bY]S_\ `VaVS_UQ
bca_[Y7 3 SliV`aYSVUݷ^^_] `aY]VaV ]l `a_bc_ S[\ohY\Y nc_c bY]S_\ S
b_bcQS `VhQcQV]_Z bca_[Y7

?c]VcY]5 hc_ ]l ]_T\Y Rl Y S @Qb[Q\V `_bcd`Ycm c_h^_ cQ[ WVD bUV\Qcm nc_ ]_W^_
_U^Y] YX b\VUdojYf b`_b_R_SC

GB9D51’Q5<<?5 G?B<4’3:92D
GB9D51’Q5<<?5 G?B<4’gS2D

Y\Y UQWV S_c cQ[C

C CF ’Q5<<?5 G?B<4’gSD
GB9D51C2D

>QU_ _c]VcYcm5 _U^Q[_5 hc_ _R_X^QhV^YV e>5 S [_c_a_] Rd[SQ > SXpcQ _c b\_SQ >5G d<9>5f5
bdjVbcSV^^_ `a_jV XQ`_]^Ycm5 ^VWV\Y [_U bY]S_\Q Y cV] R_\VV XQTQU_h^_V gS7

@aVWUV hV] XQ[_^hYcm aQXR_a nc_Z bca_[Y `a_TaQ]]l5 _RaQcY] S^Y]Q^YV
^Q bY]S_\ c_h[Y b XQ`pc_Z7 A_\m nc_T_ bY]S_\Q S pXl[V BY `_U_R^Q `Qb[Q6
\VSb[_Z5 ^_ Vbcm _U^_ SQW^_V _c\YhYVC Vb\Y S @Qb[Q\V c_h[Q b XQ`pc_Z
aQXUV\p\Q _`VaQc_al5 c_ S BY c_h[Q b XQ`pc_Z pS\pVcbp hQbcmo bY^6
cQ[bYbQ _`VaQc_aQ5 cQ[ hc_5 S hQbc^_bcY5 Vݷ ^Q\YhYV ^Y[Q[ ^V XQSYbYc _c
`_\_WV^Yp _`VaQc_aQ ^V`_baVUbcSV^^_ `VaVU XQ[alSQojVZ eYTda^_Z b[_R6
[_Z7

AQbb]_caY] cV`Vam b\VUdojdo bca_[d5 <B5DEBݷ 9D7ݷ B\_S_ B5DEB> S `VaV6
S_UV b Q^T\YZb[_T_ _X^QhQVc DݷS_XSaQcݷ S pXl[V BY nc_ _`VaQc_a S_XSaQcQ
YX ed^[gYY 7 ?^ UV\QVc USV SVjYC S_6`VaSlf5 aQR_cQ ed^[gYY ^Q nc_] XQ[Q^6
hYSQVcbp5 hc_ ]_W^_5 ^Q`aY]Va5 Yb`_\mX_SQcm U\p U_ba_h^_T_ Vݷ XQSVaiV^Yp
1`_U_R^_ `Qb[Q\VSb[_]d 5H9D2D S_6Sc_alf5 VT_ `QaQ]Vca ‑ SlaQWV^YV5 ^Q`Y6
bQ^^_V `_b\V b\_SQ B5DEB>5 S UQ^^_] b\dhQV 9 ‑ XQUQݷc c_ X^QhV^YV5 [_c_a_V
SVa^ݷc ed^[gYp 1Sb`_]^Y]5 hc_ ^QiQ ed^[gYp =19> _`YbQ^Q [Q[ S_XSaQ6
jQojQp gV\_V hYb\_27 3 UQ^^_] b\dhQV ^QiQ ed^[gYp =19> SVa^ݷc hYb\_ 97

8UVbm ]_WVc VbcVbcSV^^l] _RaQX_] S_X^Y[^dcm S_`a_b5 [_]d Y XQhV] ^dW6
^_ nc_ hYb\_5 SVUm ed^[gYo =19> S ^QiVZ `a_TaQ]]V Sa_UV Rl ^Y[c_ ^V



=7;7 @VaSlV S`VhQc\V^Yp :B

SlXlSQVc Y Vݷ aVXd\mcQc ^V Q^Q\YXYadVc7 ;aQc[YZ _cSVc b_bc_Yc S c_]5 hc_
X^QhV^YV5 S_XSaQjQV]_V YX =19>5 `aVU^QX^QhQVcbp _`VaQgY_^^_Z bYbcV]V S
a_\Y [_UQ XQSVaiV^Yp 7 3 `VaS_] c_]V ]l dWV caYWUl SbcaVhQ\Ybm b [_6
U_] XQSVaiV^Yp ‑ S_ SS_U^_Z hQbcY `aY YXdhV^YY b[aY`c_S ^Q K?EB>5 \85<<
25<:7;7:ݷ1 `_c_] `aY YXdhV^YY @Qb[Q\p 1_`VaQc_a 81<D5 25;7=7;ݷ Q XQcV] ‑
`aY YXdhV^YY bYbcV]^_T_ SlX_SQ h5H9D S hQbcY5 `_bSpjݷ^^_Z pXl[d QbbV]6
R\VaQ7 3b`_]^YS nc_c bYbcV]^lZ SlX_S5 ]l b]_WV] SlaQXYcmbp R_\VV c_h^_C
X^QhV^YV5 [_c_a_V S_XSaQjQVcbp YX ed^[gYY =19>5 b\dWYc QaTd]V^c_] Sl6
X_SQ h5H9DD ^Q`_]^Y]5 9 S UQ^^_] b\dhQV _X^QhQVc5 hc_ Sbݷ S `_apU[V5 c7 V7
`a_TaQ]]Q5 XQSVaiQpbm5 bhYcQVc5 hc_ S_X\_WV^^do ^Q ^Vݷ ]YbbYo db`Vi^_
Sl`_\^Y\Q7

>Q] _bcQ\_bm aQbb]_caVcm5 `_WQ\dZ5 bQ]do XQ[_SlaYbcdo bca_[d S `a_6
TaQ]]VC UYaV[cYSd 39>3<E45 ECD49?78G7 ;Q[ dWV5 ^Vb_]^V^^_5 U_TQUQ\bp hY6
cQcV\m5 ncQ UYaV[cYSQ S cV[bcV `a_TaQ]]l XQ]V^pVc bQ]Q bVRp ^Q `_\^_V
b_UVaWY]_V eQZ\Q CD49?785 Q ^dW^_ nc_5 hc_Rl [_]`Y\pc_a dX^Q\ `a_ ed^[6
gYo @B9>D6 ‑ [Q[ dWV T_S_aY\_bm5 bQ] `_ bVRV _^ _ ^VZ ^V X^QVc7 8UVbm b\VUd6
Vc _c]VcYcm baQXd ^Vb[_\m[_ Y^cVaVb^lf ]_]V^c_S7 3_6`VaSlf5 _RaQjQoc ^Q
bVRp S^Y]Q^YV Yb`_\mXdV]lV dT\_SlV b[_R[Y5 [_c_alV _X^QhQoc5 hc_ S[\o6
hQV]lZ eQZ\ b\VUdVc Yb[Qcm S bYbcV]^lf UYaV[c_aYpfD c_h^VV T_S_ap5 bhY6
cQVcbp5 hc_ Y]V^^_ cQ[ b\VUdVc S[\ohQcm \oR_Z eQZ\5 [_c_alZ ^V pS\pVcbp
bQ] `_ bVRV hQbcmo ^QiVZ `a_TaQ]]lD [_TUQ WV ]l `YiV] `a_TaQ]]d5 b_bc_6
pjdo YX ]^_TYf eQZ\_S5 c_ U\p S[\ohV^Yp bS_Yf b_RbcSV^^lf eQZ\_S ]l
Yb`_\mXdV] 39>3<E45 b `QaQ]Vca_] S US_Z^lf [QSlh[Qf5 ^Q`aY]VaC

39>3<E45 2=I=?4E<5782

EQZ\ CD49?78 ‑ nc_ S`_\^V aVQ\m^lZ eQZ\D b[_aVV SbVT_5 _^ ^Qf_UYcbp S
SQiVZ bYbcV]V S UYaV[c_aYY 8ECB89>3<E455 cQ[ hc_ Sl ]_WVcV `a_b]_caVcm
VT_5 ^Q`aY]Va5 [_]Q^U_Z <5CCC

<5CC 8ECB89>3<E458CD49?78

3QW^_ `_^Y]Qcm5 hc_ S nc_] eQZ\V b_UVaWYcbp c_\m[_ XQT_\_S_[ ed^[gYY
@B9>D65 Q bQ]_Z ed^[gYY cQ] ^VcD _cboUQ Yb`_\mXdV]lZ bdeeY[b 5ݷ78ݷ _c
b\_SQ 85145B5 c_ Vbcm ݷ]_XQT_\_Sݷ ‑ S Q^T\YZb[_Z cVa]Y^_\_TYY nc_ ^QXl6
SQVcbp 85145B fi<55 Q `_6adbb[Y ‑ XQT_\_S_h^lZݷ eQZ\7ݷ 3b5ݷ hc_ [_]`Y\pc_a
dX^QVc5 dSYUVS XQT_\_S_[ ‑ nc_ hc_ TUV6c_ 1Y `aYc_] b_SVaiV^^_ ^VSQW^_5
TUV2 Vbcm ed^[gYp b cQ[Y]6c_ Y]V^V]5 `aY^Y]QojQp bc_\m[_6c_ `QaQ]Vca_S
cQ[Yf6c_ cY`_SD [Q[ ed^[gYp SlT\pUYc5 hc_ _^Q UV\QVc ‑ nc_T_ [_]`Y\pc_ad
X^Qcm ^V ^dW^_7 5V\_ S c_]5 hc_ [_]`Y\pc_a TV^VaYadVc5 [Q[ ]l nc_ dWV Sl6
pb^Y\Y `aY YXdhV^YY QbbV]R\VaQ5 ^V T_c_SlZ ]QiY^^lZ [_U 5 Q _RkV[c^lZ
]_Ud\m5 S [_c_a_] `_[Q hc_ ^V fSQcQVc ^V[_c_alf QUaVb_SD S UQ^^_] b\dhQV
aVXd\mcQc_] aQR_cl [_]`Y\pc_aQ bcQ^_SYcbp ]_Ud\m5 ^V b_UVaWQjYZ bQ]_Z
ed^[gYY @B9>D67 3]Vbc_ ^Vݷ ]_Ud\m b_UVaWYc d[QXQ^YV ^Q c_5 hc_ aVUQ[c_6
ad bSpXVZ 1\Y^[Vad2 b\VUdVc _c[dUQ6c_ U_Rlcm ed^[gYo b cQ[Y] Y]V^V]5 Q



;9 @a_TaQ]]Ya_SQ^YV ^Q pXl[V BY

Vݷ QUaVb `_UbcQSYcm [dUQ b\VUdVc7 9^QhV T_S_ap5 aVQ\m^Qp ed^[gYp @B9>D6
`_pSYcbp S ^QiVZ `a_TaQ]]V c_\m[_ ^Q ncQ`V _[_^hQcV\m^_Z bR_a[Y5 [_TUQ
aQR_cQ [_]`Y\pc_aQ RdUVc XQSVaiV^Q7

2_\miV c_T_5 S aVQ\m^_Z bYcdQgYY5 b[_aVV SbVT_5 ed^[gYp @B9>D6 S__RjV ^V RdUVc
b_UVaWQcmbp S Yb`_\^pV]_] eQZ\V ^QiVZ `a_TaQ]]lD `_b\V Vݷ XQ`db[Q ed^[gYp Rd6
UVc `_UTadWV^Q YX UY^Q]YhVb[_Z RYR\Y_cV[Y7 3`a_hV]5 Yb`_\mX_SQ^YV UY^Q]YhVb[Yf
RYR\Y_cV[ ]_W^_ _c[\ohYcm7

?RbdUYS Sbݷ nc_5 _c]VcY] _U^d _iYR[d5 bc_\m WV TadRdo5 b[_\m hQbc_
SbcaVhQojdobp5 [_c_ado UV\Qoc5 [ b_WQ\V^Yo5 ^V c_\m[_ ^QhY^QojYV `a_6
TaQ]]Ybcl5 ^_ Y ^V[_c_alV `aV`_UQSQcV\Y7 >Q S_`a_b _ c_]5 hc�_ WV UV\QVc
UYaV[cYSQ 39>3<E455 ]_W^_ _hV^m hQbc_ db\liQcm _cSVc5 hc_6UV _^Q U6_`ݷ
[\ohQVc RYR\Y_cV[d5ݷ Q bQ] eQZ\ CD49?78 ‑ nc_ p[_Rl5 b__cSVcbcSV^^_5 RYR6
\Y_cV[Q7 CQ[ S_c5 bc_Yc _b_X^Qcm aQX Y ^QSbVTUQ5 hc_ UYaV[cYSQ 39>3<E45 ^V
Y]VVc ^Y[Q[_T_ _c^_iV^Yp [ `_U[\ohV^Yo RYR\Y_cV[5 Q XQT_\_S_h6
^lV eQZ\l5 aQXd]VVcbp5 RYR\Y_cV[Q]Y ^V pS\pocbp ‑ _^Y pS\pocbp Y]V^^_
XQT_\_S_h^l]Y eQZ\Q]Y Y ^YhV] Y^l]7 PXl[ BY S__RjV ^V `aVUdb]QcaYSQ6
Vc S_X]_W^_bcY `_U[\ohYcm RYR\Y_cV[d YX cV[bcQ `a_TaQ]]l5 `_c_]d hc_
[_]`Y\pc_a5 `_`a_bcd T_S_ap5 ncY] ^V XQ^Y]QVcbp5 nc_ ^V VT_ UV\_7 8QpS\pcm
`a_cYS_`_\_W^_V ‑ nc_ TadRVZiQp _iYR[Q5 UV]_^bcaYadojQp ^VSVWVbcS_
XQpS\pojVT_7 ;bcQcY5 S b\VUdojV] `QaQTaQeV ]l RdUV] aQbb]QcaYSQcm `aY6
]Va5 [_c_alZ aVQ\m^_ `_caVRdVc `_U[\ohV^Yp RYR\Y_cV[Y5 XQ_U^_ Y dSYUY]5
[Q[ ^Q bQ]_] UV\V nc_ UV\QVcbp7

CV`Vam5 [_TUQ ]l XQ[_^hY\Y aQXR_a `a_TaQ]]l Q5<<?5ݷ G?B<45ݷ bQ]_V SaV6
]p `_`a_R_SQcm Vݷ XQ`dbcYcm7 9cQ[5 S[\ohQV] [_]`mocVa5 Sf_UY] S bYbcV]d5
XQ`db[QV] cV[bc_SlZ aVUQ[c_aD dhcYcV5 hc_ SQi eQZ\ U_\WV^ Y]Vcm bde6
eY[b 5ݷ73ݷ `_b[_\m[d Sl b_RYaQVcVbm S [ݷ^ ^QRaQcm `a_TaQ]]d ^Q BY7 >Q6
`aY]Va5 Y]p 85<<?73 U\p SQiVT_ eQZ\Q S`_\^V `_U_ZUݷc7 >QRYaQV] a_S^_
cQ[_Z cV[bc `a_TaQ]]l5 [Q[ `_[QXQ^_ ^Q bca7 :>5 Y b_faQ^pV] VT_7 CV`Vam
^Q] ^dW^_ XQ`dbcYcm [_]`Y\pc_a5 [_c_alZ S UQ^^_] b\dhQV ^QXlSQVcbp 7337
Nc_ ^QXSQ^YV _RaQX_SQ^_ _c b\_S P>E L?=@9<5B L?<<53D9?>5 c_ Vbcm V[gYp\\_]ݷ
[_]`Y\pc_a_S P>EݷD [_]`Y\pc_a d]VVc _RaQRQclSQcm `a_TaQ]]l ^V c_\m[_
^Q BY5 ^_ Y ^Q pXl[V BY445 Q `aY Yb`_\mX_SQ^YY U_`_\^V^YZ5 cQ[ ^QXlSQ6
V]lf ea_^c6n^U_S5 c_c WV [_]`Y\pc_a ]_W^_ `aY]V^Ycm U\p X2:53D9F56L5
E_acaQ^Q5 1Ul Y ]^_TYf UadTYf pXl[_S7

3 bYbcV]Qf bV]VZbcSQ ^>9H U_bcd`^_ ]^_T_ aQX^lf [_]`Y\pc_a_S BY5 Y S_X]_W^_
UQWV5 hc_ 733 YX ^Yf bVZhQb ^V bQ]lZ \dhiYZD ^Q ]_]V^c ^Q`YbQ^Yp nc_T_ cV[bcQ 733
Rl\ `a_bc_ ^QYR_\VV aQb`a_bcaQ^ݷ^^l] SQaYQ^c_]7 6b\Y _hV^m \oR_`lc^_5 `_`a_RdZcV
bQ]_bc_pcV\m^_ _bS_Ycm [_]`Y\pc_a 3<1>77

BaQXd WV _c]VcY]5 hc_ [_]`Y\pc_a 733 `_UUVaWYSQVc ]^_WVbcS_ aQX^__R6
aQX^lf e\QW[_S [_]Q^U^_Z bca_[Y5 YX [_c_alf ^Q] `_caVRdocbp `_ ]V^miVZ
]VaV USQC 6`1<<5 [_c_alZ S[\ohQVc SbV aQXd]^lV `aVUd`aVWUV^Yp5 Y 675 [_6
c_alZ XQbcQS\pVc [_]`Y\pc_a bTV^VaYa_SQcm _c\QU_h^do Y^e_a]QgYo7 NcY
e\QW[Y ]l `aY XQ`db[V 733 d[QXlSQV] SbVTUQ5 c_ Vbcm S__RjV SbV6
TUQ5 b\VUdVc SlaQR_cQcm `aYSlh[d [ nc_]d ^Q da_S^V5 [Q[ T_S_apc5 b`Y^^_T_
]_XTQC _cbdcbcSYV \oR_T_ YX ncYf e\QW[_S ]_WVc _hV^m U_a_T_ _R_ZcYbm7



=7;7 @VaSlV S`VhQc\V^Yp ;:

>V d[QXlSQcm ncY e\QTY ]_W^_ aQXSV hc_ c_TUQ5 [_TUQ [_]`Y\pc_a XQ`db6
[QVc ^V `a_TaQ]]Ybc5 Q [_^Vh^lZ `_\mX_SQcV\m5 hc_Rl YX `aYb\Q^^lf V]d
Ybf_U^lf cV[bc_S `_\dhYcm Yb`_\^pV]do `a_TaQ]]d7 @aY nc_] `aVU`_\QTQ6
Vcbp5 hc_ `a_TaQ]]Q dWV `_\^_bcmo T_c_SQ Y _c\QWV^Q5 Q UQWV Vb\Y _^Q Y
b_UVaWYc _iYR[Y5 c_ [_^Vh^lZ `_\mX_SQcV\m Sbݷ aQS^_ ^V bcQ^Vc Yf Yb`aQS6
\pcm7 >_ nc_ ^V ^Qi b\dhQZC ]l `_\mXdV]bp [_]`Y\pc_a_] [Q[ Y^bcad]V^c_]
`a_TaQ]]YbcQ7

6jݷ _UY^ `_\VX^lZ e\QT5 6?5 `_XS_\pVc XQUQcm Y]p eQZ\Q5 S [_c_alZ
RdUVc XQ`YbQ^ aVXd\mcQc [_]`Y\pgYY7 6b\Y nc_c e\QW_[ ^V d[QXQcm5 Yc_T_SlZ
Yb`_\^pV]lZ eQZ\ RdUVc Y]Vcm Y]p 17?ED5 hc_ ^V SbVTUQ dU_R^_7 ;Q[ ]l
`_]^Y]5 _Rlh^_ Yb`_\^pV]lV eQZ\l S ?B ^>9H ^V Y]Voc bdeeY[bQ7 9]V^^_
cQ[ ]l `_bcd`Y] Y bVZhQb ‑ _c`aQSY] aVXd\mcQc [_]`Y\pgYY S eQZ\ 85<<?C

733 6`1<< 67 85<<?73 6? 85<<?

@_\^_bcmo ncQ [_]Q^UQ _X^QhQVc b\VUdojVVC S_Xm]Yݷ Ybf_U^lZ eQZ\
85<<?735 _c[_]`Y\YadZ VT_5 SlUQSQp `aY nc_] SbV aQXd]^lV `aVUd`aVWUV6
^Yp5 U_RQSm S `_\dhV^^lZ ]_Ud\m _c\QU_h^do Y^e_a]QgYo5 `_c_] SlX_SY
aVUQ[c_a bSpXVZ5 b[_a]YS V]d ^Qi ]_Ud\m Y bcQ^UQac^do RYR\Y_cV[d pXl6
[Q BY 1125 Q aVXd\mcQc `dbcm _^ XQ`YiVc S eQZ\ 7ݷ?>>85 @a_]VWdc_h^lZ
_RkV[c^lZ eQZ\ ^Q] S nc_c aQX ^V ^dWV^5 `_b[_\m[d ^QiQ `a_TaQ]]Q b_6
bc_Yc YX _U^_T_ ]_Ud\pD [_]`Y\pc_a `_]VbcYc _RkV[c^lZ [_U S_ SaV]V^^lZ
eQZ\5 Q `_ XQSVaiV^YY aQR_cl VT_ b_caݷc7

6b\Y Sbݷ bUV\Qcm `aQSY\m^_5 [_]`Y\pc_a _caQR_cQVc `_\^_bcmo ]_\hQ5
^V SlUQS ^Y b\_SQ5 Q S cV[djVZ UYaV[c_aYY `_pSYcbp eQZ\ 85<<?5 [_c_alZ
]_W^_ RdUVc XQ`dbcYcmC

1FCDI8?CDCN8G?B;4 7885<<?
Q5<<?5 G?B<4
1FCDI8?CDCN8G?B;4

=7;7;7 ? XQSVaiV^YY `a_TaQ]]l

;Q[ ]l _c]VhQ\Y SliV5 b ^V[_c_a_Z ^QcpW[_Z ]_W^_ bhYcQcm5 hc_ S a_\Y
SlXlSQojVT_ U\p ed^[gYY =19> Slbcd`QVc _`VaQgY_^^Qp bYbcV]Q5 Y Y]V^^_
_`VaQgY_^^_Z bYbcV]V `aVU^QX^QhV^_ hYb\_5 [_c_a_V ncQ ed^[gYp S_XSaQjQ6
Vc7 2_\VV bca_T_ nc_ X^QhV^YV ^QXlSQVcbp [_U_] XQSVaiV^Yp D _^_ Yb`_\m6
XdVcbp5 hc_Rl `_[QXQcm _`VaQgY_^^_Z bYbcV]V5 bhYcQVc \Y XQSVaiQojQpbp
`a_TaQ]]Q5 hc_ Vݷ Sl`_\^V^YV `a_i\_ db`Vi^_7 6b\Y Sbݷ Rl\_ f_a_i_ Y
`a_TaQ]]V dUQ\_bm Sl`_\^Ycm cd XQUQhd5 aQUY [_c_a_Z Vݷ XQ`db[Q\Y5 _^Q XQ6
SVaiQVcbp b [_U_] 95 [Q[ S `aY]VaV YX `aVUlUdjVT_ `QaQTaQeQD Vb\Y hc_6c_
`_i\_ ^V cQ[5 ^Q`aY]Va5 _^Q ^V b]_T\Q _c[alcm ^dW^lZ VZ eQZ\5 ^V b]_T\Q
dbcQ^_SYcm bSpXm b bVaSVa_] Y\Y ncQ bSpXm ^V_WYUQ^^_ aQX_aSQ\Qbm ‑ ]Q\_
\Y _iYR_[ `a_Ybf_UYc `aY aQR_cV `a_TaQ]] ‑ c_5 hc_Rl _`_SVbcYcm _ ^VdUQ6
hV _`VaQgY_^^do bYbcV]d5 `a_TaQ]]Q XQSVaiQVcbp b [_U_] :5 ; Y cQ[ UQ\VV7



;; @a_TaQ]]Ya_SQ^YV ^Q pXl[V BY

=Q[bY]Q\m^_ S_X]_W^_V X^QhV^YV cQ[_T_ [_UQ ‑ ;>>5 `_b[_\m[d _^ S_bm]Y6
RYc^lZ5 ^_ R_\miYV X^QhV^Yp _Rlh^_ ^V Yb`_\mXdocbp5 S aVQ\m^_Z WYX^Y
[_U XQSVaiV^Yp aVU[_ `aVSliQVc :97

=VWUd `a_hY]5 ^Q nc_] _b^_SQ^l USV bQ]lV [_a_c[YV `a_TaQ]]l ^Q pXl6
[V BY5 [_c_alV ^QXlSQocbp DBE5 Y 61<C5C _RV _^Y ^YhVT_ ^V UV\Qoc5 XQSVa6
iQpbm ^V]VU\V^^_ `_b\V XQ`db[Q5 `aY nc_] `VaSQp XQSVaiQVcbp db`Vi^_5 Q
Sc_aQp ‑ ^Vdb`Vi^_7 BQ]Qp `a_bcQp aVQ\YXQgYp `a_TaQ]]l DBE5 RdUVc cQ6
[_ZC

9>D =19>12 K B5DEB> 9D M

@a_TaQ]]Q 61<C5 SlT\pUYc `_hcY cQ[ WVC

9>D =19>12 K B5DEB> :D M

@_UhVa[^ݷ]5 hc_ S _R_Yf b\dhQpf ^Q`YbQ^^Qp bca_h[Q ‑ nc_ cV[bc `a_6
TaQ]]l gV\Y[_]5 ^Y[Q[Yf UYaV[cYS 39>3<E45 Y hVT_6\YR_ Vjݷ ^V caVRd6
Vcbp7 NcY USV `a_TaQ]]l hQbc_ `aY]V^pocbp `aY ^Q`YbQ^YY b[aY`c_S ^Q
[_]Q^U^_6b[aY`c_Slf pXl[Qf5 Sa_UV aQbb]_caV^^_T_ ^Q]Y aQ^VV K?EB>5 \85<<7

B\VUdVc baQXd WV `aVU_bcVaVhm hYcQcV\p _c U_S_\m^_ hQbc_T_ SQaYQ^cQ
_iYR_h^_T_ `_^Y]Q^Yp `a_Ybf_UpjVT_7 @_b[_\m[d SbV ^QiY `a_TaQ]]l `_6
[Q hc_ b_bc_p\Y YX _U^_Z ed^[gYY =19>5 _`VaQc_a B5DEB> S ^Yf XQSVaiQ\
`a_TaQ]]dD ^_ ^Q bQ]_] UV\V nc_c _`VaQc_a XQSVaiQVc Sl`_\^V^YV _U^_Z
ed^[gYY5 Y Vb\Y nc_ RdUVc ^V =19>5 Q [Q[Qp6c_ UadTQp ed^[gYp5 c_5 _hVSYU^_5
B5DEB> [ XQSVaiV^Yo `a_TaQ]]l ^V `aYSVUݷc7 2_\miV c_T_5 ]_W^_ SlXSQcm
Y bQ]d ed^[gYo =19> YX [Q[_Z6^YRdUm UadT_Z ed^[gYY Y\Y UQWV YX ^Vݷ bQ6
]_Z5 bUV\QS Vݷ aV[dabYS^_ZD _Rlh^_ cQ[ ^V UV\Qoc5 ^_ nc_ Y ^V XQ`aVjV^_5 Y
Vb\Y cQ[ bUV\Qcm5 c_ UQWV S ed^[gYY =19> Sl`_\^V^YV B5DEB> ^V bcQ^Vc XQ6
SVaiV^YV] `a_TaQ]]l7 3 ^QiYf `aY]VaQf B5DEB> XQSVaiQ\ `a_TaQ]]d \Yim
`_bc_\m[d5 `_b[_\m[d _^ XQSVaiQ\ aQR_cd c_T_ SlX_SQ =19>5 b [_c_a_T_ aQR_cQ
`a_TaQ]]l ^QhQ\Qbm7

3l`_\^V^YV `a_TaQ]]l5 ^Q`YbQ^^_Z ^Q BY5 ]_W^_ XQSVaiYcm ^V c_\m[_
YX ed^[gYY =19>5 ^_ Y YX \oR_T_ UadT_T_ ]VbcQ7 5\p nc_T_ `aVU^QX^QhV^Q
RYR\Y_cVh^Qp ed^[gYp 5H9D5 Y]VojQp _UY^ gV\_hYb\V^^lZ `QaQ]Vca7 @a_6
c_cY` nc_Z ed^[gYY _`YbQ^ S XQT_\_S_h^_] eQZ\V CD4<9278D `_U[\ohYS VT_
b `_]_jmo 39>3<E455 ]l b]_WV] S \oR_Z YX ed^[gYZ ^QiVZ `a_TaQ]]l
^Q`YbQcm hc_6c_ Sa_UV

5H9D192D

‑ Y Sl`_\^V^YV cQ[_T_ _`VaQc_aQ `a_TaQ]]d ^V]VU\V^^_ XQSVaiYc7 3]Vbc_ 9
]_W^_ `_UbcQSYcm \oR_Z UadT_Z [_U5 b\VUdVc c_\m[_ `_]^Ycm5 hc_ U\p ^VT_
U_`dbcY]l X^QhV^Yp _c 9 U_ ;>>5 ^_ _Rlh^_ Yb`_\mXdVcbp hYb\_ ^V R_\miV :97
=_W^_ _RaQcYcmbp Y ^Q`ap]do [ bYbcV]^_]d SlX_Sd h5H9DC

h5H9D192D



=7;7 @VaSlV S`VhQc\V^Yp ;<

‑ ^_ cQ[ `_bcd`Qcm b\VUdVc \Yim S b\dhQV5 Vb\Y Sl c_h^_ X^QVcV5 hc_ UV\QVcV7
;_^Vh^_5 ed^[gYp 5H9D c_WV S [_^Vh^_] bhݷcV _RaQcYcbp [ c_]d WV bYbcV]6
^_]d SlX_Sd5 ^_ `VaVU ncY] _^Q aYS_UYc`ݷ S `_apU_[ UV\QݷD S hQbc^_bcY5 SbV
RYR\Y_cVh^lV ed^[gYY SlS_UQ5 b [_c_al]Y ]l RdUV] aQR_cQcm5 RdeVaYXd6
oc SlS_UY]do Y^e_a]QgYo5 Y Vb\Y S Yf RdeVaQf hc_6c_ _bcQ\_bm5 ed^[gYp
5H9D Sbo ncd Y^e_a]QgYo YX RdeVa_S SlcVb^Yc5 c_ Vbcm Sb5ݷ hc_ SQiQ `a_6
TaQ]]Q SlUQ\Q hVaVX RdeVaYXdojYV RYR\Y_cVh^lV ed^[gYY5 RdUVc aVQ\m^_
SlSVUV^_D Vb\Y XQSVaiYcm `a_TaQ]]d 5ݷ_TadRݷ ^Q`ap]do _RaQcYSiYbm [ bY6
bcV]^_]d SlX_Sd5 c_ [Q[YV6c_ YX bS_Yf b__RjV^YZ `a_TaQ]]Q ]_WVc cQ[ Y ^V
^Q`VhQcQcm5 Q b_XUQ^^lV `a_TaQ]]_Z eQZ\l ]_Tdc _[QXQcmbp [_a_hV5 hV] Sl
]_T\Y Rl _WYUQcm7

@aQSY\Q RdeVaYXQgYY SlS_UQ ]l `_Ua_R^_ aQbb]_caY] S D<7=7=ݷ S b_hVcQ^YY b
bYbcV]^l]Y SlX_SQ]Y d`aQS\V^Yp `a_gVbbQ]Y RdeVaYXQgYp ]_WVc UQSQcm U_bcQc_h^_
^V_WYUQ^^lV neeV[cl5 `aY]Val [_c_alf hYcQcV\m ^QZUݷc S b\VUdojVZ hQbcY [^YTY ‑
S 7?7>7<ݷ

=7;7<7 ;SQUaQc^_V daQS^V^YV

3c_aQp `a_TaQ]]Q5 [_c_ado ]l aQbb]_caY]5 RdUVc aViQcm [SQUaQc^_V
daQS^V^YV7 ;Q[ YXSVbc^_5 [SQUaQc^_V daQS^V^YV SbVTUQ Y]VVc a_S^_ USQ [_a6
^p5 ^_ `_b[_\m[d XUVbm ]l XQ^Y]QV]bp `a_TaQ]]Ya_SQ^YV]5 Q ^V ]QcV]QcY6
[_Z5 b\dhQZ [_]`\V[b^lf [_a^VZ ]l aQbb]QcaYSQcm ^V RdUV]5 _TaQ^YhYSiYbm
\Q[_^Yh^l] i[_\m^l] a^VZ_]ݷ ^Vcݷ ‑ VbcVbcSV^^_5 `_6Q^T\YZb[Y7 >Vb]_cap
^Q `a_bc_cd XQUQhY5 `aY Vݷ aViV^YY ]l dX^QV] U_S_\m^_ ]^_T_ ^_S_T_7

Hc_Rl U_bcYhm `_bcQS\V^^_Z gV\Y5 ^Q] `_caVRdocbp `VaV]V^^lV5 b`_b_R6
^lV faQ^Ycm hYb\_ b `\QSQojVZ c_h[_ZD S pXl[V BY U\p nc_T_ \dhiV SbVT_
`_Uf_UYc cY` 4?E2<5=7 3lhYb\V^YV UYb[aY]Y^Q^cQ ]l Sl^VbV] S _cUV\m^do
ed^[gYo5 XQ_U^_ dSYUY]5 [Q[ SlT\pUYc ed^[gYp b `QaQ]VcaQ]Y7 1 S_c UQ\m6
iV ^Qb WUdc ^Qbc_pjYV `aY[\ohV^Yp7 3_6`VaSlf5 ^Q] `aYUݷcbp dX^Qcm5 [Q[
`VhQcQcm hYb\Q 1SlUQSQcm Yf `aVUbcQS\V^YV S `_c_[ bcQ^UQac^_T_ SlS_UQ2 b
`_]_jmo dWV X^Q[_]_Z ^Q] ed^[gYY @B9>D6 Y [Q[ hYcQcm hYb\Q YX `_c_[Q
bcQ^UQac^_T_ SS_UQ 1b [\QSYQcdal2 b `_]_jmo UadT_Z ed^[gYY5 [_c_aQp ^Q6
XlSQVcbp C31>67 3_6Sc_alf5 ]l _R^QadWY]5 hc_ SbV `QaQ]Vcal S BY `VaVUQ6
ocbp Yb[\ohYcV\m^_ [Q[ X^QhV^Yp5 c_ Vbcm ^Y[Q[_T_ Q^Q\_TQ F1B6`QaQ]VcaQ]
2ݷ[QaQ]VcaQ]6`VaV]V^^l`ݷ1 @Qb[Q\p XUVbm ^VcD ]VWUd cV]5 [Q[6c_ ^dW^_
_Rkpb^Ycm C31>6’d5 [dUQ 1c_ Vbcm S [Q[YV `VaV]V^^lV2 UVSQcm bSVWV`a_hYcQ^6
^lV X^QhV^Yp7 @_RVUYS [_SQa^lZ SS_U6SlS_U5 ]l5 S_X]_W^_5 SXU_f^ݷ] b _R6
\VThV^YV]5 ^_ ^V^QU_\T_C UV\_ S c_]5 hc_ ed^[gYY5 aQR_cQojYV b `\QSQojVZ
c_h[_Z5 ^V Sf_Upc S _b^_S^do RYR\Y_cV[d5 [_c_ado [_]`Y\pc_a `_U[\ohQVc
`_ d]_\hQ^Yo5 Y [ ed^[gYY SlhYb\V^Yp [SQUaQc^_T_ [_a^p bYV c_WV _c^_bYc6
bpD cQ[ hc_5 `aVWUV hV] `a_TaQ]]Q XQaQR_cQVc5 ^Q] `aYUݷcbp Vjݷ Slpb^Ycm5
[Q[ WV S UVZbcSYcV\m^_bcY `_U[\ohQocbp RYR\Y_cV[Y 1b]7 XQ]VhQ^YV ^Q
bca7 ;927

=3bca_V^^lV cY`l ]l `_Ua_R^_ _RbdUY] S 7>7>7=ݷ



;= @a_TaQ]]Ya_SQ^YV ^Q pXl[V BY

>Qh^ݷ] b XQ]VhQ^Yp5 hc_ ed^[gYp SlhYb\V^Yp [SQUaQc^_T_ [_a^p ^QXl6
SQVcbp CABD5 Q Vݷ XQT_\_S_[5 ^QapUd b XQT_\_S[Q]Y UadTYf ]QcV]QcYhVb[Yf
ed^[gYZ 1cQ[Yf [Q[ bY^db5 \_TQaYe]5 n[b`_^V^cQ Y c7 `725 aQb`_\QTQVcbp S
XQT_\_S_h^_] eQZ\V =1D8787 ;a_]V c_T_5 `_b[_\m[d ]l b_RYaQV]bp Yb`_\m6
X_SQcm ed^[gYY SS_UQ6SlS_UQ5 ^Q]5 [Q[ Y S `aVUlUdjVZ `a_TaQ]]V5 `_caVRd6
Vcbp XQT_\_S_h^Y[ CD49?787 CaQUYgY_^^_ UYaV[cYSl 39>3<E45 aQb`_\QTQoc
S ^QhQ\V `a_TaQ]]l5 `_bcd`Y] cQ[ Y ]lD _c[alSQV] S aVUQ[c_aV cV[bc_S ^_6
SlZ eQZ\ 1^Q`aY]Va5 A573 _c b\_S AE14B1D93 5AE1D9?>5 c_ Vbcm SQUaQc^_V]ݷ
daQS^V^YV2ݷ Y `YiV] U\p ^QhQ\Q b\VUdojYV USV bca_[YC

39>3<E45 ECD49?78G
39>3<E45 E=1D878G

3b`_]^Y] cV`Vam5 hc_ ]l f_cV\Y ^Q`YbQcm _cUV\m^do ed^[gYo U\p SlhYb6
\V^Yp UYb[aY]Y^Q^cQ7 5\p nc_T_5 [Q[ YXSVbc^_5 ^dW^l caY [_neeYgYV^cQ
daQS^V^Yp5 Q bQ] UYb[aY]Y^Q^c SlhYb\pVcbp `_ e_a]d\V 𝐷 = 𝑏2−4𝑎𝑐7 3liV
]l dWV U_T_S_aY\Ybm5 hc_ U\p aQR_cl b Ua_R^l]Y hYb\Q]Y RdUV] Yb`_\mX_6
SQcm cY` 4?E2<55 c_ Vbcm Y [_neeYgYV^cl5 Y bQ] SlhYb\V^^lZ UYb[aY]Y^Q^c
U_\W^l Rlcm [Q[ aQX nc_T_ cY`Q7 CV`Vam dWV ^Q`YbQcm ed^[gYo ^V b_bcQSYc
_b_R_T_ cadUQC

4?E2<5 49C3B9=14?E2<5 15 4?E2<5 25 4?E2<5 32
K

B5DEB> 232 6 =3133D
M

8Q]VcY]5 hc_ _`YbQ^Yp `QaQ]Vca_S Y]Voc SYU DݷcY`6Y]pݷ S pXl[V BY nc_
caQUYgY_^^lZ b`_b_R _`YbQ^Yp5 `aYhݷ] ^V c_\m[_ U\p `VaV]V^^lf5 ^_ Y5 ^Q6
`aY]Va5 U\p ed^[gYZ 1S XQT_\_S[V c_WV b^QhQ\Q d[QXlSQVcbp cY` ‑ S UQ^^_]
b\dhQV nc_ cY` S_XSaQjQV]_T_ X^QhV^Yp5‑ Q `_c_] dWV Y]p ed^[gYY27 =l
]_T\Y Rl ^Q`YbQcm Y cQ[C

4?E2<5 49C3B9=14?E2<5 15 4?E2<5 25 4?E2<5 32
K

4?E2<5 4D
4 F 232 6 =3133D
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M

Y `_hV]d6c_ ^QhY^QojYV _Rlh^_ cQ[ Y `Yidc7 8UVbm Yb`_\mXdVcbp \_[Q\m6
^Qp `VaV]V^^Qp 45 S [_c_ado b^QhQ\Q XQ^_bYcbp SlhYb\V^^_V X^QhV^YV UYb6
[aY]Y^Q^cQ5 Q XQcV] X^QhV^YV nc_Z `VaV]V^^_Z S_XSaQjQVcbp YX ed^[gYY7
B cVf^YhVb[_Z c_h[Y XaV^Yp nc_ ^V Y]VVc ^Y[Q[_T_ b]lb\Q5 ^_ Vb\Y SQ] cQ[
`_^pc^VV5 `YiYcV cQ[7

>Qh^ݷ] cV`Vam `YbQcm ed^[gYo =19>7 ;Q[ dWV T_S_aY\_bm5 _^Q U_\W^Q
S_XSaQjQcm X^QhV^YV cY`Q 9>D5 [_c_a_V b\dWYc [_U_] XQSVaiV^Yp `a_TaQ]6
]l7 @QaQ]Vca_S _^Q d ^Qb `_[Q hc_ ^V `aY^Y]QVc7 >Q] _RpXQcV\m^_ `_caVRd6
ocbp \_[Q\m^lV `VaV]V^^lV ‑ [Q[ ]Y^Y]d] U\p faQ^V^Yp [_neeYgYV^c_S5
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Q Vjݷ U_S_\m^_ dU_R^_ RdUVc b_faQ^Ycm S _cUV\m^_Z `VaV]V^^_Z SlhYb\V^6
^_V X^QhV^YV UYb[aY]Y^Q^cQ7 5_RQSY] [ nc_]d Vjݷ _U^d `VaV]V^^do cY`Q
9>D 1U\p faQ^V^Yp gV\_T_ hYb\Q25 XQhV] _^Q ^Q] ^dW^Q ‑ ]l `_Z]ݷ] hdcm
`_XWV7

3 _c\YhYV _c @Qb[Q\p5 S BY ]_W^_ _`YbQcm \_[Q\m^do `VaV]V^^do S \o6
R_] b_bcQS^_] _`VaQc_aV5 c_ Vbcm5 ^Q`aY]Va5 ]_W^_ XQSVbcY bS_Y \_[Q\m^lV
`VaV]V^^lV S cV\V gY[\Q5 Y SYU^_ Yf RdUVc c_\m[_ S nc_] cV\VD ^Q]5 S`a_6
hV]5 bVZhQb `_caVRdVcbp `VaV]V^^Qp5 [_c_ado SYU^_ S_ Sbݷ] cV\V ed^[gYY7
?`YblSQocbp \_[Q\m^lV `VaV]V^^lV baQXd `_b\V eYTda^_Z b[_R[Y5 _c[al6
SQojVZ ed^[gYo 1Y\Y b_bcQS^_Z _`VaQc_a2D b dhݷc_] nc_T_ ^QhQ\_ ^QiVZ
ed^[gYY =19> RdUVc SlT\pUVcm cQ[C

9>D =19>12
K

4?E2<5 @5 A5 B5 4D
9>D >D

8UVbm ]_W^_ XQ]VcYcm5 hc_ ]l ^V]^_T_ bn[_^_]Y\Y5 d[QXQS cY` _UY^
aQX Y `VaVhYb\YS Y]V^Q `VaV]V^^lf hVaVX XQ`pcdo7 3 _`YbQ^YY `VaV]V^6
^lf cQ[ UV\Qcm ]_W^_5 Q S_c S XQT_\_S[V ed^[gYY5 [ b_WQ\V^Yo5 ^V\m6
Xp5 c_ Vbcm ]l ^V b]_T\Y Rl U_RYcmbp Q^Q\_TYh^_Z n[_^_]YY5 ^Q`aY6
]Va5 S XQT_\_S[V ed^[gYY 49C3B9=7 6b\Y Rl ]l ^Q`YbQ\Y hc_6c_ Sa_UV
4?E2<5 49C3B9=14?E2<5 15 25 325 c_ `_\dhY\Y Rl bY^cQ[bYhVb[do _iYR[d7

>d hc_ WV5 `a_bcQp hQbcm aViV^Yp5 b_RbcSV^^_ T_S_ap5 `_XQUY5 Q cV`Vam
^Qh^ݷcbp bQ]_V Y^cVaVb^_V7 @aVWUV hV] YUcY UQ\miV5 UQSQZcV `_b]_caY]5
[Q[YV baVUbcSQ ^Q] `_^QU_Rpcbp5 hc_Rl b^QhQ\Q SSVbcY caY hYb\Q5 XQUQojYV
[_neeYgYV^cl daQS^V^Yp5 Q XQcV] USQ SlhYb\V^^lf [_a^p ^Q`VhQcQcm7 >Qh6
[ݷ^ b_ Sc_a_T_7 ;Q[ dWV T_S_aY\_bm5 ed^[gYp @B9>D6 d]VVc `VhQcQcm ^V c_\m6
[_ bca_[Y5 ^_ Y X^QhV^Yp \oRlf Sbca_V^^lf cY`_S7 AQ^VV ]l Yb`_\mX_SQ\Y
Vݷ b _U^Y] `QaQ]Vca_] 1bca_[_Z25 ^_ ^Q bQ]_] UV\V `QaQ]Vca_S d ^Vݷ ]_WVc
Rlcm b[_\m[_ dT_U^_5 `aYhݷ] `VaSl] `QaQ]Vca_] S ncd ed^[gYo `VaVUQݷc6
bp cQ[ ^QXlSQV]Qp e_a]Qc^Qp bca_[Q 5 [_c_aQp XQUQݷc ^V[YZ ^VYX]V^^lZ
iQR\_^ c_T_5 hc_ U_\W^_ Rlcm ^Q`VhQcQ^_5 Q U_`_\^YcV\m^lV `QaQ]Vcal5
Vb\Y _^Y Vbcm5 XQUQoc c_5 hc_ _c b\dhQp [ b\dhQo ]_WVc YX]V^Ycmbp7 Ed^[6
gYp @B9>D6 `a_b]QcaYSQVc bS_o e_a]Qc^do bca_[d b\VSQ ^Q`aQS_ `_ _U^_6
]d bY]S_\d5 Y Vb\Y _hVaVU^_Z bY]S_\ ‑ ^V 5ݷ5ݷ c_ ed^[gYp cQ[_Z bY]S_\
`a_bc_ `VhQcQVc7 6b\Y S e_a]Qc^_Z bca_[V cQ[ Y ^V SbcaVcY\_bm ^Y _U^_T_
5ݷa_gV^cQ`ݷ c_ Sbp ncQ bca_[Q RdUVc `_`a_bcd ^Q`VhQcQ^Q [Q[ Vbcm5 hV] ]l Y
S_b`_\mX_SQ\Ybm S `a_TaQ]]V Q5<<?5ݷ G?B<47ݷ

BdjVbcSV^^_ Y^cVaVb^VV ed^[gYp RdUVc UVZbcS_SQcm5 Vb\Y _hVaVU^l]
bY]S_\_] _[QWVcbp ]QTYhVb[YZ 7ݷa_gV^c`ݷ 3 R_\miY^bcSV b\dhQVS nc_ _X^Q6
hQVc5 hc_ ^dW^_ SXpcm _hVaVU^_Z `QaQ]Vca YX b`Yb[Q `QaQ]Vca_S5 `aV_RaQX_6
SQcm VT_ S cV[bc_S_V `aVUbcQS\V^YV Y ^Q`VhQcQcm7 ?UY^ Y\Y ^Vb[_\m[_ bY]S_6
\_S5 YUdjYf baQXd `_b\V bY]S_\Q `a_gV^cQ S e_a]Qc^_Z bca_[V5 d[QXlSQoc5
[Q[_T_ cY`Q RdUVc nc_c `QaQ]Vca Y S [Q[_] SYUV VT_ `VhQcQcm7 >Q`aY]Va5
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[_]RY^QgYp ݷ54ݷ _X^QhQVc5 hc_ _hVaVU^_Z `QaQ]Vca S b`Yb[V b\VUdVc aQb6
b]QcaYSQcm [Q[ gV\_V hYb\_5 Q ^Q`VhQcQcm ^dW^_ VT_ UVbpcYh^_V `aVUbcQS6
\V^YV ݷ4ݷ1 S UQ^^_] b\dhQV `a_Ybf_UYc _c b\_SQ 4539=1<27 ;_]RY^QgYp ݷ5Hݷ
_X^QhQVc `aQ[cYhVb[Y c_ WV bQ]_V5 ^_ ^Q`VhQcQ^_ hYb\_ RdUVc S iVbc^QUgQ6
cVaYh^_Z bYbcV]VD ^d Q5 [ `aY]Vad5 ݷ4<59ݷ _X^QhQVc5 hc_ `VhQcQV]_V gV\_V
hYb\_ RdUVc b_UVaWQcm ^V ]V^VV `pcY X^Q[_S5 Q Vb\Y S hYb\V X^Q[_S ]V^m6
iV5 c_ _^_ RdUVc U_`_\^V^_ b\VSQ ^dW^l] [_\YhVbcS_] ^d\VZ7 CQ[5 Vb\Y ]l
^Q`YiV] S `a_TaQ]]V

H F :@D
@B9>D61254 D9=5C 54 9C 54e>25 H5 H5 H3H2D

c_ _^Q ^Q`VhQcQVc @:ݷ D9=5C :@ 9C ;ABݷ Y `VaVSVUݷc bca_[dD Vb\Y WV ]l
^Q`YiV]

H F <@AD
@B9>D61254 5H 59?4e>25 H5 H5 H2D

‑ c_ ^Q`VhQcQ^_ RdUVc A@>ݷ :@1 999<@Aݷ 1Y `VaVS_U bca_[Y27
@_Ua_R^lZ aQXT_S_a _ S_X]_W^_bcpf @B9>D6 d ^Qb S`VaVUYD `_[Q U_bcQ6

c_h^_ XQ]VcYcm5 hc_ U\p `VhQcY hYb\Q cY`Q 4?E2<5 1Q aQS^_ Y hYbV\ cY`Q
6<?1DD ed^[gYp Yf ^V aQX\YhQVc2 ]_W^_ S_b`_\mX_SQcmbp [_]RY^QgYVZ ݷ56ݷ
1_c b\_SQ fl?1D25 ^_ aVXd\mcQc RdUVc ^Vb[_\m[_ bcaQ^^_ SlT\pUVcmD `aQSY\m6
^VV RdUVc pS^_ d[QXQcm5 b[_\m[_ X^Q[_S `_b\V UVbpcYh^_Z c_h[Y> ]l f_cY]
SYUVcm5 Y UV\QVcbp nc_ cQ[C ݷ6<57ݷ 1XUVbm ]l d[QXQ\Y5 hc_ S Ua_R^_Z hQbcY
U_\W^_ Rlcm `pcm gYea27

5\p SS_UQ [_neeYgYV^c_S b [\QSYQcdal ^Q] `aYUݷcbp `aY]V^Ycm ed^[6
gYo C31>65 d [_c_a_Z Vbcm U_S_\m^_ ]^_T_ _RjVT_ b @B9>D67 NcQ ed^[gYp cQ[6
WV ]_WVc `aY^Y]Qcm `a_YXS_\m^_V [_\YhVbcS_ `QaQ]Vca_S5 `aYhݷ] `VaSl]
YX ^Yf U_\W^Q Rlcm dWV X^Q[_]Qp ^Q] e_a]Qc^Qp bca_[Q7 ݷ6 `_Ua_R^lZ
aQXR_a ]l ^Q ^V[_c_a_V SaV]p _c\_WY]5 XQ]VcYS5 hc_ S R_\miY^bcSV b\dhQ6
VS e_a]Qc^Qp bca_[Q U\p C31>6 U_\W^Q b_bc_pcm YX Sbݷ cVf WV [_]RY^QgYZ5
^QhY^QojYfbp b 5ݷa_gV^cQ`ݷ ]VWUd [_c_al]Y bcQSpc `a_RV\l7 3 hQbc^_6
bcY5 bca_[Q 25<62 RdUVc _X^QhQcm5 hc_ b\VUdVc `a_hYcQcm YX `_c_[Q bcQ^UQac6
^_T_ SS_UQ hYb\_ cY`Q 4?E2<5 Y XQ`YbQcm VT_ S `VaV]V^^do c_T_ WV cY`Q?7
@VaV]V^^do5 b__cSVcbcSV^^_5 ^dW^_ [Q[6c_ d[QXQcm S SYUV `QaQ]VcaQ5 Y
S_c cdc bQ]_V SaV]p Sb`_]^Ycm5 hc_ S BY Vbcm c_\m[_ _UY^ b`_b_R `VaVUQhY
`QaQ]VcaQ ‑ Q Y]V^^_5 `VaVUQhQ `_ X^QhV^Yo7 C_ Vbcm `VaVUQcm VaV]V^6`ݷ
^do [Q[ cQ[_Sdo5ݷ [Q[ ]l UV\Q\Y nc_ S @Qb[Q\V b `_]_jmo F1B6`QaQ]Vca_S
1b]7 c7 :5 25=7>7;ݷ ^V\mXp ‑ cdc ^Vc ^YhVT_ `_f_WVT_ ^Q F1B6`QaQ]Vcal7

>>Q`_]^Y] ^Q Sbp[YZ b\dhQZ5 hc_ S `a_TaQ]]Ya_SQ^YY U\p _cUV\V^Yp Ua_R^_Z hQbcY
_c gV\_Z Yb`_\mXdVcbp UVbpcYh^Qp c_h[Q5 Q ^V UVbpcYh^Qp XQ`pcQp7

?3 _c\YhYV _c @B9>D65 XUVbm fl?1D Y 4?E2<5 aQX\YhQocbpD U\p fl?1D ]l `aY]V^p\Y Rl
[_]RY^QgYo 25625 c_TUQ [Q[ U\p 4?E2<5 Sl^dWUV^l `aY]V^pcm 25<625 _c b\_S <?>7 fl?1D5 c_
Vbcm U\Y^^_Vݷ b `\QSQojVZ c_h[_ZݷD `_hV]d nc_ cQ[5 ]l `_Ua_R^_ _RbdUY] S `QaQTaQeV5
`_bSpjݷ^^_] e_a]QcYa_SQ^^_]d SS_Ud6SlS_Ud7
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Hc_Rl `_^pcm5 [Q[ aViQVcbp ncQ `a_R\V]Q5 Sb`_]^Y] U\p ^QhQ\Q5 hc_ `V6
aV]V^^Qp 1S_ Sbp[_] b\dhQV5 S Y]`VaQcYS^lf pXl[Qf `a_TaQ]]Ya_SQ^Yp2 ‑
nc_ ^V hc_ Y^_V5 [Q[ _R\Qbcm _`VaQcYS^_Z `Q]pcY5 Q [ _R\QbcY `Q]pcY ^V
_RpXQcV\m^_ _RaQjQcmbp hVaVX Y]p `VaV]V^^_Z5 U_bcQc_h^_ X^Qcm Vݷ 1_R\Q6
bcY2 QUaVb7 9^QhV T_S_ap5 Vb\Y ]l `aVU\_WY] ed^[gYY C31>6 `a_hYcQcm b
[\QSYQcdal hYb\_ Y UQUY] VZ QUaVb _R\QbcY `Q]pcY5 [dUQ b\VUdVc `_\_WYcm
`a_hYcQ^^_V hYb\_5 _^Q b ncY] S`_\^V b`aQSYcbp7

D]Vbc^_ RdUVc _c]VcYcm5 hc_ F1B6`QaQ]Vcal @Qb[Q\p ^Q bQ]_] UV\V aVQ\YXdocbp S
]QiY^^_] [_UV c_h^_ cQ[ WV ‑ `VaVUQhVZ QUaVbQ `VaV]V^^_Z5 ^_ @Qb[Q\m _c ^Qb Sbo ncd
]VfQ^Y[d b[alSQVc5 c_TUQ [Q[ BY `aYUd]Q^ \oUm]Y5 `aYSl[iY]Y [ pXl[d QbbV]R\VaQ5
cQ[ hc_ S`_\^V `_^pc^_5 `_hV]d _^Y ^V b_h\Y ^dW^l] ^YhVT_ b[alSQcm7

9cQ[5 hc_Rl `a_hYcQcm caY hYb\Q b [\QSYQcdal5 ]l SlX_SV] ed^[gYo
C31>6 Y `VaVUQUY] VZ5 S_6`VaSlf5 e_a]Qc^do bca_[d5 hc_Rl `a_Y^bcad[6
cYa_SQcm Vݷ hYcQcm hYb\Q b `\QSQojVZ c_h[_Z S [_\YhVbcSV caݷf icd[D Y5
S_6Sc_alf5 ]l `VaVUQUY] VZ U_`_\^YcV\m^l]Y `QaQ]VcaQ]Y QUaVbQ caݷf `V6
aV]V^^lf cY`Q 4?E2<57 ?c]VcY]5 hc_ _`VaQgYp SXpcYp QUaVbQ _R_X^QhQ6
Vcbp S BY bY]S_\_] 5ݷ6ݷ c_ Vbcm X^QhV^YV] SlaQWV^Yp 6D RdUVc QUaVb `VaV6
]V^^_Z D7

?c]VcY] Vjݷ _UY^ SQW^lZ ]_]V^c7 Ed^[gYp C31>6 S_XSaQjQVc X^QhV^YV5
Y nc_ c_c b\dhQZ5 [_TUQ S_XSaQjQV]l] X^QhV^YV] \dhiV Sb6ݷcQ[Y S_b`_\mX_6
SQcmbp7 5V\_ S c_]5 hc_ `_\mX_SQcV\m ]_WVc SSVbcY hc_6^YRdUm cQ[_V5 hc_
^QiQ ed^[gYp ^Y[Q[ ^V b]_WVc `aVSaQcYcm S hYb\_ ‑ ^Q`aY]Va5 `a_YXS_\m6
^do RV\YRVaUd YX Rd[S7 3 nc_] b\dhQV C31>6 ^V]VU\V^^_ `aV[aQjQVc hcV^YV
Y S `VaVUQ^^lV VZ _R\QbcY `Q]pcY ^YhVT_ ^V XQ`YblSQVc5 c_ Vbcm cQ] cQ[ Y
_bcQ^Vcbp ]db_a7 3 cQ[_Z bYcdQgYY `a_U_\WQcm aViQcm [SQUaQc^_V daQS^V^YV
^Vb[_\m[_ T\d`_5 T_aQXU_ `aQSY\m^VV RdUVc b__RjYcm `_\mX_SQcV\o5 hc_ _^
^V`aQS7 5\p nc_T_ [Q[ aQX Y Yb`_\mXdVcbp X^QhV^YV5 [_c_a_V C31>6 S_XSaQjQ6
Vc [Q[ ed^[gYp5 Q S_XSaQjQVc _^Q gV\_V hYb\_5 aQS^_V db`Vi^_ _Rb\dWV^^l]
7ݷa_gV^cY[Q]`ݷ @_b[_\m[d cQ[Yf d ^Qb caY5 c_ Y SVa^dcm C31>6 U_\W^Q hYb6
\_ <D Y^_V RdUVc _X^QhQcm5 hc_ `_\mX_SQcV\m SSݷ\ hc_6c_ ^V[_aaV[c^_V7

B\VUdojYV ^Vb[_\m[_ bca_[ `a_TaQ]]l RdUdc SlT\pUVcm cQ[@C

> F C31>6125<6 5<6 5<625 6@5 6A5 6B2D
961> 1F <2 K

@B9>D612NBB?BC GB?>7 9>@ED7e>22D
B5DEB> :D

M

B `aYbSQYSQ^YV] ]l dWV X^Q[_]l5 Q \V[bV]Q 1F _R_X^QhQVc \_TYhVb[do _`V6
aQgYo V^ݷ aQS^_ݷ 1c_5 hc_ S @Qb[Q\V ]l `aYSl[\Y _R_X^QhQcm [Q[ EG27 B _`V6
aQc_a_] 96 c_WV Sb5ݷ b[_aVV SbVT_5 `_^pc^_ `_ Q^Q\_TYY b @Qb[Q\V]5 bc_Yc
\Yim _RaQcYcm S^Y]Q^YV ^Q [adT\lV b[_R[Y S_[adT db\_SYp 1_^Y XUVbm _Rp6

@;c_6^YRdUm ]_T Rl XQpSYcm ^Q]5 hc_ b__RjV^Yp _R _iYR[Qf b\VUdVc SlUQSQcm ^V ^Q
bcQ^UQac^lZ SlS_U5 Q S b`VgYQ\m^_ `aVU^QX^QhV^^lZ U\p nc_T_ `_c_[ UYQT^_bcY[YD cVa6
`V^YV5 T_b`_UQ5 SbV]d bS_ݷ SaV]p1
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XQcV\m^l2 Y _cbdcbcSYV [Q[_T_6\YR_ Q^Q\_TQ `Qb[Q\VSb[_]d b\_Sd D85> ‑ `aY
^Q\YhYY _RpXQcV\m^lf [adT\lf b[_R_[ cQ[_V b\_S_ ^V ^dW^_7

?RaQcYcV S^Y]Q^YV5 hc_5 `_\dhYS ^V[_aaV[c^lZ SS_U Y SlUQS `_ nc_]d
`_S_Ud b__RjV^YV _R _iYR[V5 ^QiQ ed^[gYp =19> ^V]VU\V^^_ XQSVaiQVcbp b
`_]_jmo dWV X^Q[_]_T_ ^Q] _`VaQc_aQ B5DEB>5 ^_ `aY nc_] S_XSaQjQVc ^V
^_\m5 [Q[ ]l nc_ UV\Q\Y aQ^miV5 Q VUY^Ygd7 CQ[ _^Q YXSVjQVc _`VaQgY_^^do
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;\ohVSl] cdc pS\pVcbp b\_S_b_hVcQ^YV E>4569>54 B565B5>355 [_c_a_V `V6
aVS_UYcbp [Q[ Qp^^ݷ\V_`aVUV^ݷ bbl\[Q7ݷ ?iYR[d ^Q] S nc_c aQX SlUQ\ ^V
[_]`Y\pc_a5 Q aVUQ[c_a bSpXVZD [_]`Y\pgYp6c_ [Q[ aQX `a_i\Q db`Vi^_7

3__RjV SliV`aYSVUݷ^^Qp UYQT^_bcY[Q ]_WVc ]^_T_V aQbb[QXQcm \oR_`lc^_]d hY6
cQcV\o7 5\p ^QhQ\Q ]_W^_ _RaQcYcm S^Y]Q^YV ^Q Y]p eQZ\Q 8D=@8335Y:I>>7?D ]l
dWV _c]VhQ\Y5 hc_ [_]`Y\pc_a b_XUQݷc SaV]V^^lZ _RkV[c^lZ eQZ\5 hc_Rl _cUQcm VT_
aVUQ[c_ad bSpXVZ5 Q `_c_] bcVaVcm 1b]7 bca7 ;:27 8UVbm ]l SYUY] ^QT\pU^_V `a_pS\V^YV
nc_T_ eQ[cQC Y]V^^_ nc_c XQTQU_h^lZ 335Y:I>> Y Vbcm c_c bQ]lZ SaV]V^^lZ eQZ\7

8Qb\dWYSQVc S^Y]Q^Yp Y `_b\VU^pp bca_h[Q5 TUV d`_]Y^QVcbp dWV X^Q[_]Qp ^Q]
`_ ݷQbbV]R\Va^_Zݷ hQbcY [_]Q^UQ <4 ‑ ^Q`_]^Y]5 hc_ nc_ Y Vbcm aVUQ[c_a bSpXVZ7
;_]`Y\pc_a5 XQSVaiYS bS_o hQbcm aQR_cl5 bQ] SlXSQ\ `a_TaQ]]d <45 [_c_aQp5 ^V bd6
]VS Sl`_\^Ycm S_X\_WV^^do ^Q ^Vݷ XQUQhd 1S UQ^^_] b\dhQV YX6XQ _cbdcbcSYp ed^[gYY
CABD25 SlUQ\Q UYQT^_bcY[d ‑ `VaSlV USV bca_h[Y c_T_5 hc_ ]l dSYUV\Y ‑ Y XQSVaiY6
\Qbm b [_U_] :5 cV] bQ]l] b__RjYS SlXSQSiV]_]d Vݷ [_]`Y\pc_ad5 hc_ `a_YX_i\Q
_iYR[Q7 @_b\VU^oo bca_h[d ^Q`VhQcQ\ dWV bQ] [_]`Y\pc_a7 ;Q[ SYUY]5 S_`a_b _ c_]5
[Q[_V hYb\_ S_XSaQjQcm YX ed^[gYY =19> S [QhVbcSV [_UQ XQSVaiV^Yp ‑ _c^oUm ^V
`aQXU^lZ7

?iYR[Q `a_YX_i\Q5 `_c_]d hc_ ed^[gYp CABD ^Qf_UYcbp S^V c_Z hQbcY
bcQ^UQac^_Z RYR\Y_cV[Y pXl[Q BY5 [_c_aQp `_U[\ohQVcbp `_ d]_\hQ^Yo7
;_]`Y\pc_a dX^Q\ YX XQT_\_S_h^_T_ eQZ\Q =1D8785 hc_ ed^[gYp CABD bdjV6
bcSdVc5 Q cQ[WV [Q[YV _^Q `aY^Y]QVc `QaQ]Vcal Y [Q[_T_ cY`Q S_XSaQjQVc
X^QhV^YVD Sbݷ nc_ S`_\^V b_S`Q\_ b cV]5 [Q[ ]l ncd ed^[gYo Yb`_\mXdV] S
`a_TaQ]]V5 `_nc_]d bQ] [_]`Y\pc_a ^Y[Q[Yf `a_R\V] ^V XQ]VcY\5 SlXSQ\
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=7;7=7 ;Q[ dX^Qcm Y]p ^dW^_T_ XQT_\_S_h^_T_ eQZ\Q

3 aQX_RaQ^^lf SliV `aY]VaQf ^Q] SbcaVcY\_bm USQ XQT_\_S_h^lf eQZ6
\QC U\p Yb`_\mX_SQ^Yp ed^[gYZ SS_UQ6SlS_UQ ]l `_U[\ohQ\Y CD49?785 Q U\p
ed^[gYY SlhYb\V^Yp [SQUaQc^_T_ [_a^p ^Q] `_^QU_RY\bp =1D8787 3 UQ\m^VZ6
iV] ^Q] `_caVRdocbp Y UadTYV XQT_\_S_h^lV eQZ\l5 Q _RjVV hYb\_ XQT_\_6
S_h^Y[_S5 `_[alSQojYf _U^Y c_\m[_ S_X]_W^_bcY bcQ^UQac^_Z RYR\Y_cV[Y5
b_bcQS\pVc ^Vb[_\m[_ UVbpc[_S7 ; bhQbcmo5 `_]^Ycm5 S [Q[_] XQT_\_S_h^Y6
[V aQb`_\_WV^Q [Q[Qp ed^[gYp5 ^Vc ^Y ]Q\VZiVZ ^V_Rf_UY]_bcY7 6b\Y Sl
XQRdUVcV `_U[\ohYcm XQT_\_S_h^lZ eQZ\5 [_]`Y\pc_a SlUQbc UYQT^_bcY[d5
^QhY^Qojdobp b `aVUd`aVWUV^Yp `aY]Va^_ cQ[_T_ a_UQC
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;_^[aVc^Qp e_a]d\Ya_S[Q `aVUd`aVWUV^Yp ]_WVc XQSYbVcm _c SVabYY [_]6
`Y\pc_aQ5 ^_ [\ohVSlV b\_SQ 9=@<939D 453<1B1D9?> RdUdc `aYbdcbcS_SQcm _Rp6
XQcV\m^_7 @_pb^Y]5 hc_ _^Y `VaVS_Upcbp [Q[ VpS^_V^ݷ _RkpS\V^YVݷD UV\_ S
c_]5 hc_ S aQ^^Yf SVabYpf BY ed^[gYo aQXaViQ\_bm SlXlSQcm5 ^V _RkpSYS5
`_nc_]d [_]`Y\pc_a5 b\VUdp caQUYgYp]5 ^V bhYcQVc nc_ _iYR[_Z7 9b`_\mX_6
SQcm ncd S_X]_W^_bcm ^Y S [_V] b\dhQV ^V b\VUdVc5 SVUm Vb\Y ]l ^V UQ\Y
[_]`Y\pc_ad Y^e_a]QgYY _ c_]5 [Q[_Sl `QaQ]Vcal ^QiVZ ed^[gYY Y [Q6
[_V X^QhV^YV _^Q S_XSaQjQVc5 c_ `a_SVaYcm ^Qi SlX_S ^Q b__cSVcbcSYV cY`_S
[_]`Y\pc_a dWV ^V b]_WVc ‑ Q X^QhYc5 bUV\QS _iYR[d5 ]l _R nc_] ^V dX^QV]5
Y\Y5 c_h^VV T_S_ap5 dX^QV]5 ^_ dWV S_ SaV]p Yb`_\^V^Yp5 Y ]_WVc dZcY _hV^m
]^_T_ SaV]V^Y ^Q Slpb^V^YV5 hc_ XQ Vad^UQ `a_Ybf_UYc7

CQ[ Y\Y Y^QhV5 X^Qp Y]p ed^[gYY5 [_c_aQp V^ݷ `_^aQSY\Qbmݷ [_]`Y\pc_6
ad5 ]l ]_WV] \VT[_ `_^pcm5 [Q[_T_ XQT_\_S_h^_T_ eQZ\Q ^V fSQcQVc ^QiVZ
`a_TaQ]]V7 5\p nc_T_ U_bcQc_h^_ UQcm [_]Q^Ud =1> b Y]V^V] ed^[gYY S [Q6
hVbcSV `QaQ]VcaQC
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=l `_\dhY] ^Q n[aQ^ cV[bc5 _`YblSQojYZ XQUQ^^do ed^[gYo5 Y S bQ]_]
^QhQ\V nc_T_ cV[bcQ RdUdc d[QXQ^l XQT_\_S_h^lV eQZ\l5 [_c_alV ^V_Rf_UY6
]_ `_U[\ohYcm U\p Vݷ Yb`_\mX_SQ^Yp7 6b\Y ncYf eQZ\_S R_\miV _U^_T_5 Q
cQ[_V Y^_TUQ RlSQVc5 ‑ nc_ _X^QhQVc5 hc_ `_U[\ohYcm Yf ^dW^_ SbV5 `aYhݷ]
Y]V^^_ S cQ[_] `_apU[V5 [Q[ d[QXQ^_ S _`YbQ^YY5 ^_ `aY nc_] ]_W^_ `_U6
[\ohQcm Yf ^V `_UapU 1c_ Vbcm ]VWUd \oRl]Y YX ^Yf `_U[\ohYcm [Q[_Z6c_
Vjݷ XQT_\_S_h^Y[27

9]V^Q ^V[_c_alf ed^[gYZ b_S`QUQoc b Y]V^Q]Y [_]Q^U [_]Q^U^_Z bca_6
[YD Y]V^^_ cQ[ _Rbc_pc UV\Q5 ^Q`aY]Va5 b f_a_i_ X^Q[_]_Z ^Q] ed^[gYVZ
@B9>D67 ;_]Q^U^lZ Y^cVa`aVcQc_a `_UUVaWYSQVc _U^_Y]ݷ^^do Sbca_V^^do
[_]Q^Ud5 [_c_aQp ^Vb[_\m[_ ^Q`_]Y^QVc ed^[gYo BY `_ bS_V]d `aY^gY`d
aQR_clD Vb\Y ]l ^Q`YiV]
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=1> @B9>D6

‑ c_ dSYUY] _`YbQ^YV [_]Q^Ul @B9>D65 Q ^V ed^[gYY5 Y nc_ b_SbV] ^V c_5
hc_ ^Q] ^dW^_7 B nc_Z `a_R\V]_Z \VT[_ b`aQSYcmbp5 X^Qp5 hc_ cV[bcl5 SlUQ6
SQV]lV [_]Q^U_Z =1>5 bTad``Ya_SQ^l S cQ[ ^QXlSQV]lV bV[gYY5 [QWUQp YX
[_c_alf Y]VVc bS_Z ^_]Va7 3 hQbc^_bcY5 bV[gYp ❷ : _`YblSQVc [_]Q^Ul Y
`a_TaQ]]l5 [_c_alV dbcQ^_S\V^l S bYbcV]VD bV[gYp ❷ ; b_UVaWYc _`YbQ^Yp
bYbcV]^lf SlX_S_S5 c_ Vbcm cQ[Yf ed^[gYZ BY5 [_c_alV `aVUbcQS\poc b_R_Z
_Rݷac[d U\p _RaQjV^Yp [ pUad _`VaQgY_^^_Z bYbcV]lD ^Q[_^Vg5 bV[gYp ❷ <
`_bSpjV^Q ed^[gYp] bcQ^UQac^_Z RYR\Y_cV[Y pXl[Q BY7 6bcm Y UadTYV bV[6
gYYC ^Q`aY]Va5 bV[gYp ❷> b_UVaWYc _`YbQ^Yp e_a]Qc_S eQZ\_S5 Q bV[gYp
❷ A ‑ _`YbQ^Yp [_]Q^U5 `aVU^QX^QhV^^lf U\p bYbcV]^_T_ QU]Y^YbcaQc_aQ5
^_ ^Q] `_[Q U_bcQc_h^_ `VaSlf caݷf7 @_\dhYcm _`YbQ^YV Y]V^^_ RYR\Y_cVh6
^_Z ed^[gYY5 Q ^V hVT_6c_ UadT_T_5 ]_W^_5 d[QXQS ^_]Va bV[gYY S pS^_]
SYUVC

=1> < @B9>D6

6b\Y S nc_Z bV[gYY ^dW^_T_ SQ] _`YbQ^Yp ^V ^QZUݷcbp5 ]_W^_ `_`a_R_SQcm
bV[gYo ; ^Q b\dhQZ5 Vb\Y ed^[gYp5 [_c_ado Sl YjVcV5 _[QWVcbp bYbcV]^l]
SlX_S_]C

=1> ; G19D

CQ[Y] WV c_h^_ _RaQX_] ‑ `a_hYcQS cV[bc5 SlUQSQV]lZ [_]Q^U_Z =1>5 ‑
]_W^_ dX^Qcm Y _ c_]5 hc_ ^V[Qp ed^[gYp ^Qf_UYcbp S RYR\Y_cV[V5 caVRd6
ojVZ pS^_T_ `_U[\ohV^YpD ^Q`aY]Va5 =1>6bcaQ^Ygl ]QcV]QcYhVb[Yf ed^[6
gYZ5 S c_] hYb\V CABD5 d`_]Y^Qoc e\QT 6<=7

=7<7 2QX_SlV baVUbcSQ pXl[Q BY

@aVUlUdjQp T\QSQ `_XS_\Y\Q ^Q] `_\dhYcm `VaS_V S`VhQc\V^YV _ c_]5
hc_ `aVUbcQS\pVc b_R_Z `a_TaQ]]Ya_SQ^YV ^Q BYD cV`Vam `aYbcd`Y] [ VT_
bYbcV]QcYhVb[_]d YXdhV^Yo7 @aY aQbb[QXV _ @Qb[Q\V ]l SS_UY\Y VT_ baVU6
bcSQ `_bcV`V^^_5 `aYS_Up `aY]Val Y aViQp XQUQhY ^Q [QWUdo _`YbQ^^do
S_X]_W^_bcm7 B pXl[_] BY ]l `_bcd`Y] `a_jV5 `_ [aQZ^VZ ]VaV S bQ]_]
^QhQ\VC `a_bc_ aQbb[QWV]5 hc_ S [ݷ^ Vbcm7

=7<7:7 ?RkpS\V^Yp Y _`YbQ^Yp ed^[gYZ

@a_TaQ]]Q ^Q pXl[V BY b_bc_Yc YX _cUV\m^lf VUY^Yg caQ^b\pgYY ‑
]_Ud\VZ 1eQZ\_S25 [QWUlZ YX [_c_alf _RaQRQclSQVcbp [_]`Y\pc_a_] _c6
UV\m^_ _c UadTYf5 c7 V7 [_]`Y\pc_a5 _RaQRQclSQp _UY^ ]_Ud\m5 ^YhVT_ ^V X^QVc
_ b_UVaWY]_] UadTYf ]_Ud\VZ7 AVXd\mcQc_] caQ^b\pgYY ]_Ud\p bcQ^_SYcbp
eQZ\ b _RkV[c^l] [_U_]D ^QR_a cQ[Yf eQZ\_S bSpXlSQVcbp S T_c_Sdo `a_6
TaQ]]d b `_]_jmo bYbcV]^_T_ aVUQ[c_aQ bSpXVZ 1\Y^[VaQ27
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?cUV\m^_ SXpclZ eQZ\5 ^Q`YbQ^^lZ ^Q pXl[V BY5 b_bc_Yc YX T\_RQ\m^lf
_RkpS\V^YZ Y T\_RQ\m^lf _`YbQ^YZ D Y cV5 Y UadTYV SS_Upc 1_RkpS\poc
Y _`YblSQoc2 T\_RQ\m^lV Y]V^Q ‑ nc_ ]_Tdc Rlcm Y]V^Q ed^[gYZ5 Y]V^Q
T\_RQ\m^lf `VaV]V^^lf Y [_^bcQ^c5 Y]V^Q cY`_S7 B\_S_ ݷT\_RQ\m^lZݷ b_6
_cSVcbcSdVc _R\QbcY SYUY]_bcY Y]V^Y Y _X^QhQVc5 hc_ cQ[_V Y]p SYU^_ [Q[
]Y^Y]d] _c VT_ _RkpS\V^Yp Y\Y _`YbQ^Yp U_ [_^gQ ]_Ud\p5 Q S ^V[_c_alf
b\dhQpf ]_WVc Rlcm U_bcd`^_ Y S UadTYf ]_Ud\pf7

AQX^YgQ ]VWUd _RkpS\V^YV] Y _`YbQ^YV] b_bc_Yc S c_]5 hc_ _RkpS\V^YV
\Yim b__RjQVc [_]`Y\pc_ad5 hc_ _RkV[c5 b__cSVcbcSdojYZ UQ^^_]d Y]V^Y5
bdjVbcSdVc TUV6c_ 1S_X]_W^_5 S c_] WV ]_Ud\V5 Q S_X]_W^_5 hc_ Y S Uad6
T_]25 c_TUQ [Q[ _`YbQ^YV UQݷc YbhVa`lSQojdo Y^e_a]QgYo5 bSpXQ^^do b
Y]V^V]5 Y `aVU`YblSQVc [_]`Y\pc_ad b_XUQcm b__cSVcbcSdojYZ _RkV[c XUVbm
Y bVZhQb5 aQb`_\_WYS VT_ S TV^VaYadV]_] _RkV[c^_] [_UV7

3 hQbc^_bcY5 ]l dWV SYUV\Y _`YbQ^Yp ed^[gYZ 5 [_c_alV b_bc_pc YX
XQT_\_S[Q ed^[gYY Y cV\Q ed^[gYY D `aY nc_] S XQT_\_S[V XQ`YblSQVcbpA

cY` X^QhV^Yp5 [_c_a_V S_XSaQjQVc ed^[gYp5 XQcV] Y]p ed^[gYY Y b`Yb_[ Vݷ
`QaQ]Vca_S5 XQ[\ohݷ^^lZ S [adT\lV b[_R[Y5 Q cV\_ ed^[gYY5 XQ[\ohݷ^^_V
S eYTda^lV b[_R[Y5 b_bc_Yc YX ^V_RpXQcV\m^_Z bV[gYY _`YbQ^YZ \_[Q\m^lf
Y]ݷ^ Y `_b\VU_SQcV\m^_bcY _`VaQc_a_S7 3 `aVUlUdjV] `QaQTaQeV ]l dWV
USQWUl _`YblSQ\Y ed^[gYo b Y]V^V] =19> Y5 [a_]V c_T_5 ^Q bca7 ;= Rl\Q
_`YbQ^Q ed^[gYp U\p SlhYb\V^Yp UYb[aY]Y^Q^cQ [SQUaQc^_T_ daQS^V^Yp7
@aYSVUݷ] Vjݷ _UY^ `aY]Va _`YbQ^Yp ed^[gYYC

381B 31C5hE@1381B 32
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NcQ ed^[gYp `aY^Y]QVc S [QhVbcSV `QaQ]VcaQ [_U bY]S_\Q5 _`aVUV\pVc5 ^V
b__cSVcbcSdVc \Y nc_c [_U bca_h^_Z \QcY^b[_Z Rd[SV5 Y Vb\Y nc_ cQ[5 c_ S_X6
SaQjQVc [_U b__cSVcbcSdojVZ XQT\QS^_Z Rd[Sl5 S `a_cYS^_] b\dhQV S_XSaQ6
jQVc `QaQ]Vca RVX YX]V^V^Yp7 8UVbm ]l `_\mXdV]bp YXSVbc^l] eQ[c_]5 hc_
S cQR\YgV J\LRR [_Ul XQT\QS^lf \QcY^b[Yf Rd[S YUdc `_UapU S b__cSVcbcSYY
b Yf Q\eQSYc^l] `_apU[_] Y c_ WV bQ]_V ]_W^_ b[QXQcm _ bca_h^lf Rd[SQf7
5\p ^QiVT_ `aY]VaQ Sbݷ nc_ ^VSQW^_5 ^Q] `a_bc_ ^dW^Q Rl\Q [Q[Qp6^YRdUm
ed^[gYp7

?RaQcYcV S^Y]Q^YV5 hc_ XUVbm `aYbdcbcSdoc SbV hQbcY _`YbQ^Yp ed^[6
gYY ‑ XQT_\_S_[5 b_bc_pjYZ YX cY`Q S_XSaQjQV]_T_ X^QhV^Yp 381B5 Y]V^Y
31C5hE@ Y b`Yb[Q e_a]Q\m^lf `QaQ]Vca_S 1381B 325 Q cQ[WV cV\_5 b_bc_pjVV

A3 ^V[_c_alf n[X_cYhVb[Yf b\dhQpf cY` S_XSaQjQV]_T_ X^QhV^Yp `aYf_UYcbp XQUQSQcm
hQbcYh^_ `VaVU Y]V^V] ed^[gYY5 hQbcYh^_ ‑ ^Q_R_a_c5 dWV `_b\VD ]l bc_\[^ݷ]bp b `_U_R6
^_Z bYcdQgYVZ R\YWV [ [_^gd nc_Z hQbcY [^YTY7 ?c]VcY]5 hc_ `_U_R^_Z n[X_cY[Y SbVTUQ
]_W^_ YXRVWQcm7



<= @a_TaQ]]Ya_SQ^YV ^Q pXl[V BY

YX _`VaQc_aQ 967 DSYUVS cQ[_V _`YbQ^YV5 [_]`Y\pc_a ^V]VU\V^^_ `aV_RaQXd6
Vc cV\_ S _RkV[c^lZ [_U5 [_c_alZ `_]VbcYc S bV[gYo [_UQ S e_a]YadV]_]
_RkV[c^_] ]_Ud\VD Y^QhV T_S_ap5 [_]`Y\pc_a Sl`_\^pVc ^QiV `aVU`YbQ^YV
_ b_XUQ^YY ed^[gYY 31C5hE@ XUVbm Y bVZhQb7

=l ]_T\Y Rl SSVbcY ed^[gYo 31C5hE@ Y^QhV ‑ ^Q`YbQS c_\m[_ Vݷ XQT_6
\_S_[5 Q S]Vbc_ cV\Q `_bcQSYS c_h[d b XQ`pc_ZC

381B 31C5hE@1381B 32D

Nc_ dWV ^V _`YbQ^YV5 Q SbVT_ \Yim _RkpS\V^YV ed^[gYY7 DSYUVS VT_5 [_]`Y6
\pc_a ^V bcQ^Vc e_a]Ya_SQcm [Q[_Z Rl c_ ^Y Rl\_ _RkV[c^lZ [_U Y TUV6c_
VT_ aQb`_\QTQcm5 cV] R_\VV hc_ d ^VT_ U\p nc_T_ `a_bc_ ^Vc ^dW^_Z Y^e_a]Q6
gYY ‑ SVUm ]l WV ^V `_[QXQ\Y [_]`Y\pc_ad cV\_ ed^[gYY5 c_ Vbcm eQ[cYhV6
b[Y bQ]d ed^[gYo7 ;_]`Y\pc_a `a_bc_ `aY]Vc [ bSVUV^Yo5 hc_ TUV6c_ Vbcm
ed^[gYp b Y]V^V] 31C5hE@5 `aY^Y]QojQp ^Q Sf_U _UY^ `QaQ]Vca cY`Q 381B
Y S_XSaQjQojQp c_WV 381BD nc_ _X^QhQVc5 hc_5 SbcaVcYS SlX_S nc_Z ed^[gYY5
[_]`Y\pc_a bSVaYc cY`l `QaQ]VcaQ Y S_XSaQjQV]_T_ X^QhV^Yp S [_^cV[bcV
cQ[_T_ SlX_SQ b Y]VojVZbp Y^e_a]QgYVZ Y5 Vb\Y Sbݷ S `_apU[V5 db`Vi^_
_c[_]`Y\YadVc cQ[_Z SlX_S7 Hc_ [QbQVcbp bQ]_Z ed^[gYY5 c_ _^Q ]_WVc `_6
pSYcmbp `_XWV S c_] WV ]_Ud\V5 Q ]_WVc ^V `_pSYcmbp S__RjV ‑ [_]`Y\pc_a
S nc_] b\dhQV RdUVc `aVU`_\QTQcm5 hc_ ed^[gYp ^Qf_UYcbp S UadT_Z VUY^YgV
caQ^b\pgYY5 Q XQR_cd _ Vݷ `_Yb[V _bcQSYc aVUQ[c_ad bSpXVZ7

AQX dW aVhm XQi\Q _ ed^[gYpf5 bc_Yc b[QXQcm5 hc_5 f_cp S pXl[V BY
^Vc _cUV\m^_T_ `_^pcYp U\p `a_gVUda5 ^V[YZ Q^Q\_T `Qb[Q\VSb[_Z `a_gVUdal
]_W^_ `_\dhYcm5 XQpSYS5 hc_ ed^[gYp ^YhVT_ ^V S_XSaQjQVc7 Nc_ UV\QVc6
bp d[QXQ^YV] [\ohVS_T_ b\_SQ F?94 S]Vbc_ cY`Q ed^[gYY7 @dbcm5 ^Q`aY]Va5
^Q] ^dW^Q `_U`a_TaQ]]Q U\p `VhQcY XQUQ^^_T_ bY]S_\Q XQUQ^^_V hYb\_ aQX7
3 @Qb[Q\V ]l Rl5 aQXd]VVcbp5 _e_a]Y\Y cQ[do `_U`a_TaQ]]d S SYUV `a_6
gVUdal5 ^_ S BY `a_gVUda Sa_UV Rl ^VcD _U^Q[_ nc_ ^V _c]V^pVc c_T_ eQ[cQ5
hc_ ^Q] `_`a_bcd ^VhVT_ S_XSaQjQcm YX ed^[gYY5 Y]VojVZ cQ[_V `aVU^QX^Q6
hV^YV5 _^Q SbVTUQ RdUVc SlXlSQcmbp c_\m[_ aQUY `_R_h^_T_ neeV[cQ7 Nc_c
eQ[c ]l ]_WV] _caQXYcm S ^QiVZ `a_TaQ]]V5 d[QXQS5 hc_ ed^[gYp5 f_cm Y
^QXlSQVcbp ed^[gYVZ5 Sb6ݷcQ[Y ^Y[Q[Yf X^QhV^YZ ^V S_XSaQjQVcC

F?94 @B9>Dh>h381BC1381B 35 9>D >2
K
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;Q[ Sl dWV5 ^Vb_]^V^^_5 U_TQUQ\Ybm5 53 1_c b\_SQ 381B2 S e_a]Qc^_Z bca_[V
@B9>D6 _X^QhQVc `VhQcm bY]S_\Q b XQUQ^^l] [_U_]D [_U S UQ^^_] b\dhQV XQ6
UQݷcbp `QaQ]Vca_] 37 B gY[\_] 6?B Sbݷ ^Vb[_\m[_ b\_W^VVD XUVbm `VaV]V^^Qp
; RdUVc `a_RVTQcm X^QhV^Yp _c 9 U_ >6: S[\ohYcV\m^_5 `aY]Va^_ [Q[ Vb\Y Rl
]l ^Q @Qb[Q\V ^Q`YbQ\Y hc_6c_ Sa_UV



=7<7 2QX_SlV baVUbcSQ pXl[Q BY <>

6?B ; CF 9 D? > 6 : 4?

@_\^_bcmo b S_X]_W^_bcp]Y 6?B ]l _X^Q[_]Y]bp S 7?7>7=ݷ

=7<7;7 @VaV]V^^lV Y Yf _`YbQ^YV

?RkpS\pcm Y _`YblSQcm ]l ]_WV] ^V c_\m[_ ed^[gYY7 AQ^VV S `aY]V6
aQf ]l Yb`_\mX_SQ\Y `VaV]V^^lV5 SS_Up Yf S^dcaY cV\ ed^[gYZD nc_ c_WV
Rl\Y _`YbQ^Yp ‑ S UQ^^_] b\dhQV _`YbQ^Yp \_[Q\m^lf `VaV]V^^lf7 6b\Y
`_]VbcYcm _`YbQ^YV `VaV]V^^_Z S^V cV\ ed^[gYZ5 ^Q`aY]VaC

9>D 41>75B?ECh7<?21<hF1B912<5D

c_ cQ[Qp `VaV]V^^Qp RdUVc T\_RQ\m^_Z5 c_ Vbcm RdUVc SYU^Q _c ]VbcQ bS_VT_
_`YbQ^Yp U_ [_^gQ VUY^Ygl caQ^b\pgYY5 Y U_bcd` [ ^VZ ]_W^_ _bdjVbcS6
\pcm YX \oR_Z ed^[gYYD R_\miV c_T_5 cQ[do `VaV]V^^do ]_W^_ S `aY^gY`V
ݷU_bcQcmݷ Y YX UadTYf ]_Ud\VZ7 BY `_XS_\pVc ^V c_\m[_ _`YblSQcm5 ^_ Y
_RkpS\pcm T\_RQ\m^lV `VaV]V^^lV5 Q cQ[WV _TaQ^YhYSQcm SYUY]_bcm `VaV6
]V^^lf 1Y ed^[gYZ c_WV2 cV[djY] ]_Ud\V]5 ^_ _R nc_] aVhm `_ZUݷc S T\QSV5
`_bSpjݷ^^_Z aQXUV\m^_Z caQ^b\pgYY `a_TaQ]]7 @_[Q WV bhYcQV] d]Vbc^l]
^Q`_]^Ycm5 hc_ Yb`_\mX_SQcm T\_RQ\m^lV `VaV]V^^lV [aQZ^V ^VWV6
\QcV\m^_ 1b]7 c7 :5 27<7>7;ݷ

;_\m b[_a_ aVhm XQi\Q _R _`YbQ^Ypf `VaV]V^^lf5 _c]VcY] Vjݷ _U^d Y^cV6
aVb^do S_X]_W^_bcm7 @aY _`YbQ^YY `VaV]V^^_Z ]_W^_ S pS^_] SYUV XQUQcm
Vݷ ^QhQ\m^_V X^QhV^YV5 ^Q`aY]Va5 cQ[C

9>D 41>75B?ECh7<?21<hF1B912<5 F =;D

9>D 612
K

9>D <?31<hF1B F =;D
83 777 38

CQ[Qp [_^bcad[gYp ^QXlSQVcbp Y^YgYQ\YXQgYVZ 5 Q SlaQWV^YV b`aQSQ _c
X^Q[Q aQSV^bcSQ ‑ Y^YgYQ\YXQc_a_] 7 @_UhVa[^ݷ]5 hc_ Y^YgYQ\YXQgYp
^V Y]VVc ^YhVT_ _RjVT_ b `aYbSQYSQ^YV]5 f_cp Y _R_X^QhQVcbp cV] WV
X^Q[_]7 @aYbSQYSQ^YV ‑ nc_ UVbcad[cYS^Qp _`VaQgYp5 _^Q aQXadiQVc Y]Vo6
jVVbp X^QhV^YV5 XQ`YblSQp S]Vbc_ ^VT_ ^_S_VD Y^YgYQ\YXQgYp ^YhVT_ ^V aQX6
adiQVc5 SVUm `VaV]V^^_Z U_ ]_]V^cQ Vݷ _`YbQ^Yp `a_bc_ ^V Rl\_5 Y5 X^QhYc5 ^V
Rl\_ X^QhV^Yp `VaV]V^^_Z7 ;Q[ ]l dSYUY] `_XWV5 b `_]_jmo Y^YgYQ\YXQc_6
a_S ]_W^_ bUV\Qcm T_aQXU_ R_\miV5 hV] b `_]_jmo `aYbSQYSQ^YZC ^Q`aY]Va5
]QbbYSl `aYbSQYSQcm ^V\mXp5 Q Y^YgYQ\YXYa_SQcm ]_W^_7 >Q`_]^Y]5 hc_ S
@Qb[Q\V Y^YgYQ\YXQgYp Y `aYbSQYSQ^YV _R_X^QhQocbp aQX^l]Y X^Q[Q]YD c_5
hc_ S BY X^Q[ _UY^ Y c_c WV5 ^V U_\W^_ bRYSQcm SQb b c_\[d7



<? @a_TaQ]]Ya_SQ^YV ^Q pXl[V BY

6b\Y S _`YbQ^YY `VaV]V^^_Z ^Vc Y^YgYQ\YXQc_aQ5 c_ Vݷ Ybf_U^_V X^QhV6
^YV XQSYbYc _c c_T_5 \_[Q\m^Qp _^Q Y\Y T\_RQ\m^QpB7 4\_RQ\m^lV `VaV]V^^lV5
U\p [_c_alf ^QhQ\m^_V X^QhV^YV ^V XQUQ^_5 XQ`_\^pocbp ^d\p]YD \_[Q\m^lV
`VaV]V^^lV S _cbdcbcSYV Y^YgYQ\YXQc_a_S ^Y[Q[Yf ^QhQ\m^lf X^QhV^YZ ^V
`_\dhQoc5 c_ Vbcm S \_[Q\m^_Z `VaV]V^^_Z ]_WVc _[QXQcmbp QRb_\oc^_ `a_6
YXS_\m^lZ ]db_a7

@aY`_]Y^Qp bSVUV^Yp YX hQbcY5 `_bSpjݷ^^_Z pXl[d QbbV]R\VaQ5 `_pb^Y]5
hc_ T\_RQ\m^lV `VaV]V^^lV5 U\p [_c_alf XQUQ^_ ^QhQ\m^_V X^QhV^YV5 [_]`Y6
\pc_a `_]VjQVc S bV[gYo 741D15 Q ^VY^YgYQ\YXYa_SQ^^lV ‑ S bV[gYo 72CC
1b]7 c7 :5 2D;7;7>ݷ `aY XQTadX[V Yb`_\^pV]_T_ eQZ\Q S `Q]pcm _`VaQgY_^^Qp
bYbcV]Q e_a]YadVc YX ncYf bV[gYZ bVT]V^c UQ^^lf Y XQ`_\^pVc ^d\p]Y
Sbo _R\Qbcm5 b__cSVcbcSdojdo bV[gYY 72CC5 hV] Y _Rkpb^pocbp ^QhQ\m^lV
^d\VSlV X^QhV^Yp U\p ^VY^YgYQ\YXYa_SQ^^lf T\_RQ\m^lf `VaV]V^^lf7 Hc_
[QbQVcbp \_[Q\m^lf `VaV]V^^lf5 c_ _^Y aQb`_\QTQocbp S bcV[_Slf eaVZ]Qf
1b]7 25?7>7>ݷ [_c_alV5 [Q[ ]l `_]^Y]5 b_XUQocbp `aY SlX_SV ed^[gYY Y d^Y6
hc_WQocbp `aY Vݷ XQSVaiV^YY7 6b\Y _hYbc[Q 1`aY^dUYcV\m^_V XQ`_\^V^YV
^d\p]Y2 bV[gYY 72CC `a_Ybf_UYc _UY^ aQX `aY XQTadX[V `a_TaQ]]l Y ]^_T_
SaV]V^Y ^V _c^Y]QVc 1^Q e_^V SaV]V^Y5 [_c_a_V caQcYcbp ^Q hcV^YV S `Q]pcm
]QiY^^_T_ [_UQ YX Yb`_\^pV]_T_ eQZ\Q5 ^Q XQ^d\V^YV 72CC ]_W^_ S__RjV ^V
_RaQjQcm S^Y]Q^Yp25 c_ _hYbc[Q bcV[_Slf eaVZ]_S5 Vb\Y Rl [c_6c_ aViY\ Vݷ
bUV\Qcm5 `_caVR_SQ\Q Rl \Yi^VT_ gY[\Q 1XQ`YbY ^d\VZ2 `aY [QWU_] SlX_SV
ed^[gYYD nc_ `a_Ybf_UY\_ Rl ]Y\\Y_^l5 ]Y\\YQaUl5 caY\\Y_^l aQX XQ SaV6
]p Sl`_\^V^Yp `a_TaQ]]l5 Y neeV[cYS^_bcm `_bcaQUQ\Q Rl SVbm]Q XQ]Vc^_7
@_nc_]d bcV[_SlV eaVZ]l ^Y[c_ ^V _hYjQVc5 Y S phVZ[Qf `Q]pcY5 _cSVU6^ݷ
^lf `_U _hVaVU^_Z eaVZ]5 _bcQocbp cV X^QhV^Yp5 [_c_alV cQ] Rl\Y 1_bcQ\Ybm
_c Sl`_\^V^Yp aQ^VV SlXlSQSiYfbp ed^[gYZ27 Nc_ Y Vbcm ]db_a5 [_c_alZ ]l
^QR\oUQV] S ^VY^YgYQ\YXYa_SQ^^lf \_[Q\m^lf `VaV]V^^lf7 9b`_\mX_SQ^YV
X^QhV^Yp cQ[_Z `VaV]V^^_Z U_ c_T_5 [Q[ S ^Vݷ RdUVc [Q[_V6c_ X^QhV^YV XQ6
^VbV^_ ‑ TadRVZiQp _iYR[Q5 [_c_ado [ c_]d WV S _RjV] b\dhQV ^V ]_WVc
ݷZ]Qcm_`ݷ [_]`Y\pc_a5 f_cp Vb\Y _^ Sbݷ WV b]_T Vݷ _R^QadWYcm5 _^ SlUQbc
SQ] `aVUd`aVWUV^YV7

?c]VcY]5 hc_ Y^YgYQ\YXQgYp T\_RQ\m^lf `VaV]V^^lf ^YhVT_ ^Q] ^V bc_Yc5 [a_6
]V ^Vb[_\m[Yf RQZc_S S Yb`_\^pV]_] eQZ\V5 `_b[_\m[d _RaQX bV[gYY 741D15 b_UVaWQ6
jYZ SbV ncY ^QhQ\m^lV X^QhV^Yp5 gV\Y[_] aQX]VjQVcbp S Yb`_\^pV]_] eQZ\V5 `aY
bcQacV `a_TaQ]]l _U^Y] ]Qf_] [_`YadVcbp S _`VaQcYS^do `Q]pcm5 cQ[ hc_ ^QhQ\m6
^lV X^QhV^Yp T\_RQ\m^lf `VaV]V^^lf _[QXlSQocbp a_S^_ cQ]5 TUV ^dW^_D `a_TaQ]]Q
^V caQcYc ^Y[Q[_T_ SaV]V^Y ^Q Yf Y^YgYQ\YXQgYo7 3 `a_cYS_`_\_W^_bcm nc_]d5 Y^Y6
gYQ\YXQgYp \_[Q\m^lf `VaV]V^^lf ^Q da_S^V ]QiY^^_T_ [_UQ aVQ\YX_SQ^Q c_h^_ cQ[
WV5 [Q[ _Rl[^_SV^^_V `aYbSQYSQ^YV5 cQ[ hc_ Vb\Y Sl5 ^Q`aY]Va5 S bQ]_] ^QhQ\V ed^[6
gYY `aYbSQYSQVcV \_[Q\m^_Z `VaV]V^^_Z ^V[_V X^QhV^YV5 XQUQSQcm U\p nc_Z `VaV]V^^_Z
Y^YgYQ\YXQc_a ^V ^dW^_C n[_^_]Yp USdf6caݷf cQ[c_S `a_gVbb_a^_T_ SaV]V^Y5 [_^Vh^_5
^V b\Yi[_] bVamݷX^Q5 ^_ Y cVapcm ncY cQ[cl ^Q `dbc_] ]VbcV ^V bc_Yc7

B9X nc_T_ `aQSY\Q Vbcm _U^_ SQW^_V Yb[\ohV^YV ‑ cQ[ ^QXlSQV]lV \_[Q\m^lV bcQcY6
hVb[YV `VaV]V^^lV5 [_c_alV RdUdc aQbb]_caV^l `_XU^VV7



=7<7 2QX_SlV baVUbcSQ pXl[Q BY <@

=7<7<7 3bca_V^^lV cY`l

>QU_ b[QXQcm5 hc_ `_ baQS^V^Yo b @Qb[Q\V] ^QR_a Sbca_V^^lf 1RQX_Slf2
cY`_S pXl[Q BY ]_WVc `_[QXQcmbp SVbm]Q [_]`Q[c^l] Y UQWV Qb[VcYh^l]7
EQ[cYhVb[Y XUVbm Vbcm c_\m[_ gV\lV hYb\Q 1aQX\YhQojYVbp aQXapU^_bcmo Y
X^Q[_S_bcmo2 Y hYb\Q b `\QSQojVZ c_h[_Z 1aQX\YhQojYVbp aQXapU^_bcmo27
9 ^Q nc_]5 b_RbcSV^^_5 SbݷC ^Vc ^Y b`VgYQ\m^_T_ cY`Q U\p bY]S_\_S5 ^Y \_TY6
hVb[_T_ cY`Q5 ^Y bca_[_S_T_7

5_bcYT^dc_ nc_ U_S_\m^_ `a_bc_7 @a_TaQ]]Yadp ^Q pXl[V QbbV]R\VaQ5 ]l
^Q b_RbcSV^^_] _`lcV dRVUY\Ybm5 hc_ U\p hYbV\ b `\QSQojVZ c_h[_Z d ^Qb
Vbcm _cUV\m^lZ ݷb_`a_gVbb_aݷ b_ bS_Y]Y aVTYbcaQ]Y5 c_TUQ [Q[ Sbݷ _bcQ\m6
^_V ‑ Y bY]S_\l5 Y \_TYhVb[YV X^QhV^Yp5 Y S__RjV Sb5ݷ b hV] ^Q] SXRaV6
Uݷc S T_\_Sd aQR_cQcm5 `a_gVbb_a 5ݷVaV]Q\lSQVc`ݷ Yb`_\mXdp bS_Y _b^_S^lV
aVTYbcal5 [_c_alV faQ^pc ^V hc_ Y^_V5 [Q[ gV\lV hYb\Q7 9^QhV T_S_ap5 Vb6
\Y c_5 b hV] ]l aQR_cQV]5 ^V pS\pVcbp hYb\_] b `\QSQojVZ c_h[_Z 1Y\Y5
S_X]_W^_5 ^Vb[_\m[Y]Y cQ[Y]Y hYb\Q]Y25 c_ _^_ pS\pVcbp 1^Q da_S^V ]Q6
iY^^lf [_]Q^U2 gV\l] hYb\_] Y\Y ^QR_a_] gV\lf hYbV\7 @aY b_XUQ^YY
pXl[Q BY ^Y[_]d ^V `aYi\_ S T_\_Sd nc_c eQ[c [Q[Y]6\YR_ _RaQX_] ]Qb6
[Ya_SQcm5 `_nc_]d5 S hQbc^_bcY5 S [QhVbcSV \_TYhVb[_T_ X^QhV^Yp S BY
_Rlh^_ Yb`_\mXdocbp gV\lV hYb\Q5 `aYhݷ] 9 _X^QhQVc 5ݷWm_\ݷ Q Sbݷ
_bcQ\m^_V ‑ 97:ݷYbcY^dݷ CQ[5 Vb\Y d ^Qb Vbcm gV\_hYb\V^^Qp `VaV]V^^Qp 15
c_ S]Vbc_ 9611 1F 92 ]l ]_T\Y Rl ^Q`YbQcm `a_bc_ 96112 ‑ aQR_cQcm nc_
RdUVc c_h^_ cQ[ WV7

;Q[ ]l X^QV]5 bY]S_\ `aVUbcQS\pVcbp S `Q]pcY ]QiY^l bS_Y] [_U_] 5
c_ Vbcm5 _`pcm WV5 gV\l] hYb\_]7 ;Q[ ^Vb\_W^_ U_TQUQcmbp5 QSc_al BY ^V
bcQ\Y `a_S_UYcm `aYSlh^_V ^Q] `_ @Qb[Q\o aQX\YhYV ]VWUd bQ]Y] bY]S_6
\_] Y VT_ [_U_]5 c_ Vbcm S BY bY]S_\ Y VT_ [_U ‑ nc_ _U^_ Y c_ WV7 5\p
_R_X^QhV^Yp bY]S_\_S 1S _c\YhYV _c bca_[12 S BY Yb`_\mXdocbp _UY^_h^lV
Q`_bca_el5 ^Q`aY]Va cQ[C ’1’D ^_ nc_ U\p [_]`Y\pc_aQ QRb_\oc^_ c_ WV
bQ]_V::5 [Q[ Vb\Y Rl ]l ^Q`YbQ\Y `a_bc_ B@ 1Y]V^^_ cQ[_S [_U Rd[Sl 1 S
cQR\YgV J\LRR27 =Q\_ c_T_5 S BY b_SVaiV^^_ \VTYcY]^l] _[QXlSQVcbp SlaQ6
WV^YV ’1’4’2’5 _^_ aQS^_ bd]]V [_U_S Rd[S 1 Y 2 1c_ Vbcm hYb\d :B>25 f_cp5
[_^Vh^_5 b]lb\Q S cQ[_] SlaQWV^YY ^Y[Q[_T_ ^Vc Y `YbQcm cQ[ ^V b\VUdVc7

>Qh^ݷ] b aQbb]_caV^Yp gV\_hYb\V^^lf cY`_S7 AQXapU^_bcm 1c_ Vbcm5 TadR_
T_S_ap5 [_\YhVbcS_ `Q]pcY5 _cS_UY]_V `_U b__cSVcbcSdojVV X^QhV^YV2 ncYf
cY`_S SQamYadVcbp S U_S_\m^_ iYa_[Yf `aVUV\QfD U\p _R_X^QhV^Yp aQXapU6
^_bcY Yb`_\mXdocbp [\ohVSlV b\_SQ 381B5 C8?BD5 9>D Y <?>75 Q ^QYR_\miVZ
S_X]_W^_Z aQXapU^_bcY ]_W^_ U_bcYhm5 Yb`_\mXdp cY` <?>7 <?>7 U\Y^^_Vݷ1
U\Y^^_V27ݷ

:98QRVTQp S`VaݷU5 _c]VcY]5 hc_ S [QhVbcSV \_TYhVb[_T_ X^QhV^Yp ]_W^_ cQ[WV Yb`_\m6
X_SQcm QUaVb^_V SlaQWV^YVD ^d\VS_Z d[QXQcV\m S nc_] b\dhQV RdUVc _R_X^QhQcm 5ݷWm_\ݷ Q
\oR_Z UadT_Z ‑ 7ݷYbcY^dݷ

::5\p ^QYR_\VV ݷa_USY^dclf`ݷ hYcQcV\VZ b__RjY]5 hc_ SlaQWV^YV ’1’ UQWV Y]VVc cY`
9>D5 Q ^V 381B5 ^Vb]_cap ^Q ^Q\YhYV S BY cQ[_T_ cY`Q7



<A @a_TaQ]]Ya_SQ^YV ^Q pXl[V BY

>QY]V^mido aQXapU^_bcm Y]VVc cY`5 [_c_alZ ^QXlSQVcbp 381BD S R_\m6
iY^bcSV b\dhQVS _^ Y]VVc aQX]Va : RQZc 1c_ Vbcm A RYc25 f_cp cV_aVcYhVb[Y
S_X]_W^l Q``QaQc^lV `\Qce_a]l5 TUV d nc_T_ cY`Q aQXapU^_bcm _[QWVcbp
[Q[Qp6c_ UadTQp7 Bca_T_ T_S_ap5 cY` 381B ^Q \oR_Z `\Qce_a]V aQSV^ `_ aQX6
]Vad ]Y^Y]Q\m^_]d QUaVbdV]_]d:;5 c_ Vbcm ]Y^Y]Q\m^_Z _R\QbcY `Q]pcY5 d
[_c_a_Z Y]VVcbp bS_Z b_RbcSV^^lZ QUaVb7 =l X^QV]5 hc_ phVZ[Q `Q]pcY ^Q
SbVf b_SaV]V^^lf ]QiY^Qf 1[Q[ Y ^Q R_\miY^bcSV ^V _hV^m b_SaV]V^^lf2
b_bc_Yc YX S_bm]Y RYc5 cQ[ hc_ ]_WV] ^Q ncd cV]d _b_RV^^_ ^V RVb`_[_Ycmbp7
9^cVaVb^VV UadT_VC cY` 381B ]_WVc _[QXQcmbp [Q[ X^Q[_Sl]5 cQ[ Y RVXX^Q6
[_Sl]5 c_ Vbcm5 TadR_ T_S_ap5 Vb\Y ]l _`YiV] `VaV]V^^do nc_T_ cY`Q5 c_
_^Q ]_WVc _[QXQcmbp b`_b_R^Q `aY^Y]Qcm X^QhV^Yp _c 9 U_ ;>> \YR_ _c 6:;A
U_ :;@5 Y XQSYbYc nc_ Yb[\ohYcV\m^_ _c [_]`Y\pc_aQ7 3`a_hV]5 pXl[ `_XS_6
\pVc SXpcm nc_c ]_]V^c `_U [_^ca_\m5 pS^l] _RaQX_] d[QXQS X^Q[_S_bcm5
U\p hVT_ `aVUdb]_caV^l b\_SQ C97>54 Y E>C97>54:<D b dhݷc_] ncYf b\_S d ^Qb
`_pS\pocbp Vjݷ USQ cY`Q ‑ C97>54 381B 1X^Q[_SlZ2 Y E>C97>54 381B 1RVX6
X^Q[_SlZ25 hc_ WV [QbQVcbp _Rlh^_T_ 381B5 c_ _^ b_S`QUQVc b _U^Y] YX ncYf
USdf5 ^_ S_c b [Q[Y] Y]V^^_ ‑ ^VYXSVbc^_7

Hc_Rl `_^pcm `aYhY^d bc_\m bcaQ^^_Z bYcdQgYY5 b\VUdVc Sb`_]^Ycm5 hc_ cY` 381B5
[Q[ nc_ b\VUdVc YX VT_ ^QXSQ^Yp5 Ybf_U^_ `aVU^QX^QhQ\bp U\p faQ^V^Yp [_UQ bY]S_\Q5
Q cQR\YgQ J\LRR b_UVaWYc SbVT_ :;A `_XYgYZ5 _c 9 U_ :;@7 3 cV SaV]V^Q Y S c_] ]V6
bcV5 [_TUQ Y TUV pXl[ BY _RaVcQ\ R_\VV6]V^VV dbc_ZhYSlV _hVacQ^Yp5 ^Y[_]d ^V Rl\_
^Y[Q[_T_ UV\Q U_ [_UYa_SQ^Yp bY]S_\_S5 ^V `_`QSiYf S J\LRR5 cQ[ hc_ aQbiYaV^^lfݷ
J\LRR6cQR\Ygݷ Sa_UV ;?9A6B Y\Y 3@:;>: ^V Rl\_ UQWV S `a_V[cV5 ^d Q b_SaV]V^^lV ]^_6
T_RQZc_SlV [_UYa_S[Y5 _b^_SQ^^lV ^Q ^>93?455 ^V ]_T\Y Rl `aYb^Ycmbp b_XUQcV\p] BY
UQWV S bQ]_] bcaQi^_] ^_h^_] [_i]QaV7 B dhݷc_] nc_T_ S^VXQ`^_ _[QXlSQVcbp5 hc_
X^Q[_S_bcm cY`Q 381B ^V cQ[ dW SQW^QC SbV [_Ul J\LRR6cQR\Ygl R\QT_`_\dh^_ `_[al6
SQocbp _R_Y]Y SQaYQ^cQ]Y7

BaQXd WV _c]VcY]5 hc_ cQ[Qp bYcdQgYp ^QR\oUQVcbp c_\m[_ b cY`_] 381B5
Q SbV _bcQ\m^lV gV\_hYb\V^^lV cY`l `_ d]_\hQ^Yo X^Q[_SlV Y bcQ^_Spcbp
RVXX^Q[_Sl]Y5 c_\m[_ Vb\Y ^Q`YbQcm b\_S_ E>C97>54D `aY]V^pcm b ^Y]Y b\_S_
C97>54 ]_W^_5 ^_ RVbb]lb\V^^_5 c_ Vbcm eQ[cYhVb[Y nc_ b\_S_ ^dW^_ \Yim
XQcV]5 hc_Rl TQaQ^cYa_SQ^^_ bUV\Qcm X^Q[_Sl] nc_c S_c ݷfYcalZݷ 381B7 C_5
hc_ S BY QW gV\_V [\ohVS_V b\_S_ SSVUV^_ U\p bc_\m ^VbdaQX^_Z gV\Y5 ]_W^_
aQbb]QcaYSQcm [Q[ _hV^m fQaQ[cVa^lZ `aY]Va ^Q cV]d _RjVZ ^Vapi\YS_bcY
`_bca_V^Yp nc_T_ pXl[QD S`a_hV]5 nc_ UQ\V[_ ^V bQ]lZ dRVUYcV\m^lZ `aY]Va5
S UQ\m^VZiV] ]l dSYUY] ]^_T_ Sl[adcQb_S `_U_R^_T_ a_UQ7 CQ[ Y\Y Y^QhV5
[Q[ dWV T_S_aY\_bm5 ]l pXl[ BY \oRY] ^V XQ nc_7

B\VUdojY] `_ aQXapU^_bcY YUݷc cY` C8?BD Y VT_ RVXX^Q[_SlZ Q^Q\_T
E>C97>54 C8?BD7 ;Q[ S_UYcbp5 caVR_SQ^Yp [ pXl[d BY ^V XQUQoc [_^[aVc^_Z
aQXapU^_bcY U\p nc_T_ cY`Q5 YXSVbc^_ c_\m[_5 hc_ _^ ^V Y]VVc `aQSQ Rlcm
]V^miV 381B’Q 1S`a_hV]5 cadU^_ Rlcm ]V^miV5 ^VWV\Y ]Y^Y]Q\m^_V QUaVbd6
V]_V2D _U^Q[_ Vbcm Y f_a_iQp ^_S_bcmC Sl ]_WVcV bhYcQcm5 hc_ `VaV]V^^Qp
nc_T_ cY`Q XQ^Y]QVc USQ RQZcQ5 Y nc_ _[QWVcbp SVa^_ ^Q \oR_Z ]QiY^V5 b

:;8Q]VcY]5 hc_ ;Va^YTQ^ Y AYchY S bS_VZ [^YTV S__RjV ^V d`_]Y^Qoc ^Y[Q[YV Y^Y6[ݷ
]Q\m^lV QUaVbdV]lV5ݷ Q T_S_apc `a_bc_ DݷRQZcݷ Sbݷ _bcQ\m^_V ‑ `a_Yb[Y [_]YcVc_S7

:<HYcQVcbp `aYR\YXYcV\m^_ [Q[ ݷbQZ^cݷ Y 7ݷQ^bQZ^cݷ



=7<7 2QX_SlV baVUbcSQ pXl[Q BY <B

[_c_a_Z SQ] U_SVUݷcbp bc_\[^dcmbp S aVQ\m^_Z WYX^YD f_cp5 [_^Vh^_5 bc_Yc
`_]^Ycm5 hc_ cV_aVcYhVb[Y S_X]_W^_ Y Y^_V7 ;Q[ b\VUbcSYV5 Vb\Y Sl `YiVcV
`a_TaQ]]d ^V U\pݷ bVRp5ݷ Q U\p XQ[QXhY[Q5 \dhiV Sb6ݷcQ[Y ^V UV\Qcm S ^VZ
`_U_R^lf `aVU`_\_WV^YZ7

?c]VcY] Vjݷ _UY^ Y^cVaVb^lZ [QXdbC Ybf_U^_ `aVU`_\QTQ\_bm `aY]V^pcm b\_S_
C8?BD S [QhVbcSV ]_UYeY[Qc_aQ5 c_ Vbcm ݷ_aY\QTQcV\m^_T`ݷ [ b\_Sd 9>D `_U_R^_ b\_6
SQ] C97>54 Y E>C97>54D cQ[ ]_W^_ UV\Qcm Y U_ bYf `_a5 c_ Vbcm ]_W^_ _`YbQcm `VaV6
]V^^do5 [ `aY]Vad5 S_c cQ[C

E>C97>54 C8?BD 9>D HD

?c nc_T_ bcY\p S _b^_S^_] _c[QXQ\Ybm YX6XQ U_S_\m^_ `a_bc_T_ b__RaQWV^YpC `a_bcYcV5
Q hc_ Vjݷ cdc ]_WVc Rlcm Hݷa_c[Y]_]ݷ ?[QXQ\_bm5 hc_ ^YhVT_7 @_nc_]d bVZhQb b\_S_
9>D ]_W^_ 1Y ^dW^_2 _`db[Qcm7

@_b\V C8?BD’_S YUݷc dWV X^Q[_]lZ ^Q] 9>D S [_]`Q^YY b
E>C97>54 9>D’_]7 B VT_ aQXapU^_bcmo UV\Q _Rbc_pc5 `_WQ\dZ5 bQ]l]
XQRQS^l] _RaQX_]7 >Q bcQalf :?6RYc^lf `\Qce_a]Qf 1^Q`aY]Va5 S V\6MX\2
9>D Rl\ :?6RYc^l]5 c_ Vbcm b_S`QUQ\ `_ bS_VZ aQXapU^_bcY b C8?BD’_]7
@aY `VaVf_UV [ <;6RYc^l] QafYcV[cdaQ] cY` 9>D Sla_b U_ hVclaݷf RQZc
Y bcQ\ b_S`QUQcm b cY`_] <?>7D Rlc_SQ\_ UQWV ]^V^YV5 hc_ cY` 9>D ^Q
\oR_Z `\Qce_a]V U_\WV^ b__cSVcbcS_SQcm aQX]Vad ]QiY^^_T_ b\_SQ7 CQ[_V
`aVU`_\_WV^YV ^V \YiV^_ _b^_SQ^YZ5 SVUm b_T\Qb^_ caQUYgYp] `_bca_V^Yp
[_]`Y\pc_a_S BY5 ^Q`aY]Va5 S_XSaQc X^QhV^Yp YX ed^[gYY `a_YXS_UYcbp
hVaVX aVTYbca 1_Rlh^_ c_c5 [_c_alZ `_ [Q[_Z6c_ `aYhY^V ]_W^_ bhYcQcm
Dݷ[T\QS^lݷ S b\dhQV 9<A? nc_ aVTYbca NJaD VT_ hQbc_ ^QXlSQoc Q[[d]d\pc_6ݷ
a_]25ݷ Vb\Y c_\m[_ S_XSaQjQV]_V X^QhV^YV S nc_c aVTYbca `_]VjQVcbpD `aY
nc_] U_ ^V b\Yi[_] UQS^VT_ SaV]V^Y bhYcQ\_bm5 hc_ Vb\Y U\p ed^[gYY ^V
d[QXQ^ cY` S_XSaQjQV]_T_ X^QhV^Yp5 c_ _^Q S_XSaQjQVc 9>D 1bVZhQb nc_ c_WV
cQ[5 ^_ [_]`Y\pc_al SlUQoc `aVUd`aVWUV^YV27

>Vb]_cap ^Q nc_5 `aY `VaVf_UV _c <;6RYc^lf QafYcV[cda [ ?=6RYc^l] 9>D
cQ[ Y _bcQ\bp hVclaݷfRQZc^l]5 _^_ Y `_^pc^_C Vb\Y Rl VT_ ݷSlaQbcY\Yݷ Sb\VU
XQ aQXapU^_bcmo aVTYbca_S5 c_ gV\_T_ cY`Q aQX]Va_] S hVclaV RQZcQ S pXl[V
Rl `a_bc_ ^V _bcQ\_bmD ]_W^_ Rl\_ Rl cQ[Y] bUV\Qcm C8?BD5 ^_ c_TUQ ^V bcQ\_
Rl USdfRQZc^lf7 8Qc_ ^Q ?=6RYc^lf `\Qce_a]Qf ݷUa_b_`ݷ b\VUdojYZ cY`5
<?>7D _^ bcQ\ ?=6RYc^l]5 S aVXd\mcQcV hVT_ b_S`QUQVc b cY`_] <?>7 <?>77
>_ XUVbm ]l dWV XQRVWQ\Y S`VaݷU7

?hVaVU^Qp `QaQ cY`_S _UY^Q[_S_Z aQXapU^_bcY ‑ nc_ <?>7 Y
E>C97>54 <?>7D U_ ^Qbcd`\V^Yp nal ?=6RYc^lf `\Qce_a] ncY cY`l SbVTUQ
Rl\Y hVclaݷfRQZc^l]Y5 Q b ^Qbcd`\V^YV] nc_Z nal S^VXQ`^_ Sla_b\Y7 ;Q[
Y b\_S_ C8?BD5 YX^QhQ\m^_ b\_S_ <?>7 `\Q^Ya_SQ\_bm Yb`_\mX_SQcm [Q[ `aY6
\QTQcV\m^_V5 Q `VaV]V^^lV _`YblSQ\Ybm [Q[6c_ Sa_UV <?>7 9>D H7 3 _c\YhYV
_c b\_SQ C8?BD5 b\_S_ <?>7 Y]VVc Vjݷ _U^_ `aY]V^V^YV5 _ [_c_a_] ]l dX^QV]
YX _RbdWUV^Yp cY`_S b `\QSQojVZ c_h[_ZD cV] ^V ]V^VV5 U\p \dhiVT_ VUY^_6
_RaQXYp b\_S_ 9>D aQXaViY\Y _`db[Qcm U\p b\dhQp ݷU\Y^^lfݷ c_h^_ cQ[ WV5
[Q[ Y U\p 7ݷa_c[Yf_]ݷ



=9 @a_TaQ]]Ya_SQ^YV ^Q pXl[V BY

@QaQ bQ]lf R_\miYf gV\_hYb\V^^lf cY`_S5 _R_X^QhQV]lf [Q[ U\Y^^_Vݷ
U\Y^^_V5=:ݷ c_ Vbcm5 b__cSVcbcSV^^_5 <?>7 <?>7 Y E>C97>54 <?>7 <?>75 `_U6
UVaWYSQVcbp ^V SbV]Y [_]`Y\pc_aQ]Y Y ^V ^Q SbVf `\Qce_a]QfD ^_ SVXUV5
TUV ncY cY`l `aYbdcbcSdoc5 Yf aQXapU^_bcm b_bcQS\pVc ?= RYcQ7 5QWV `aY
`_pS\V^YY ?=6RYc^lf `a_gVbb_a_S <?>7 <?>7 S aQX]VaQf ^V Sla_b7

?c]VcY] Vjݷ _UY^ ]_]V^cC UVZbcSdVc b_T\QiV^YV5 `_ [_c_a_]d aQXapU^_6
bcY hYb\Q cY`Q <?>7 U_\W^_ ^Q \oR_Z QafYcV[cdaV fSQcQcm U\p `aVUbcQS\V6
^Yp d[QXQcV\VZ5 f_cp nc_ b_T\QiV^YV ^V pS\pVcbp hQbcmo _eYgYQ\m^_ dcSVa6
WUݷ^^lf bcQ^UQac_S pXl[Q BY7

4_S_ap _ aQX]VaQf5 b\VUdVc SbVTUQ `_]^Ycm5 hc_ \oRlV aQXT_S_al _ [_^6
[aVc^_Z aQXapU^_bcY gV\_hYb\V^^lf cY`_S pXl[Q BY S_X]_W^l c_\m[_ b [_^6
bcQcQgY_^^_Z `_XYgYY5 c_ Vbcm `_ `aY^gY`d bdjVbcSdojVVݷ `_\_WV^YV SVjVZ
cQ[_S_5ݷ b _RpXQcV\m^l] dhݷc_] c_T_ _Rbc_pcV\mbcSQ5 hc_ XQScaQ ]_WVc `_6
pSYcmbp Y\Y ^_SQp `\Qce_a]Q5 Y\Y ^_SlZ [_]`Y\pc_a `_U bdjVbcSdojdo
`\Qce_a]d5 Y cQ] Sbݷ RdUVc ^V cQ[7 4QaQ^cYa_SQcm ]_W^_ c_\m[_ _U^_C C8?BD
^V RdUVc [_a_hV 381B’Q5 9>D ^V _[QWVcbp [_a_hV C8?BD’Q5 <?>7 ^Y XQ hc_ ^V
bcQ^Vc [_a_hV 9>D’Q5 ^d Y5 [_^Vh^_5 <?>7 <?>7 ^V ]_WVc bcQcm [_a_hV5 hV]
`a_bc_Z <?>77 >_ Y c_\m[_7

BYbcV]Q cY`_S b `\QSQojVZ c_h[_Z ^Vb[_\m[_ `a_jV5 ncYf cY`_S SbVT_
caYC 6<?1D5 4?E2<5 Y <?>7 4?E2<55 `aYhݷ] RVXX^Q[_Sl]Y _^Y ^V RlSQoc7 >Q
`\Qce_a]V 9<A?5 [Q[ `aQSY\_5 6<?1D Y 4?E2<5 b__cSVcbcSdoc hYb\Q] _Rlh^_Z
Y US_Z^_Z c_h^_bcY YX bcQ^UQacQ RNNN6@>=5 Q cY` <?>7 4?E2<5 `aVU_bcQS\p6
Vc U_bcd` [ hYb\Q] `_SliV^^_Z c_h^_bcY 1^Q`_]^Y]5 cQ[_SlV XQ^Y]Qoc :9
RQZc2D `aY nc_] S `Q]pcY `VaV]V^^Qp cY`Q <?>7 4?E2<5 ]_WVc XQ^Y]Qcm :;
Y\Y UQWV :? RQZc7 6b\Y WV T_S_aYcm ^V _ [_^[aVc^_Z `\Qce_a]V5 Q 5ݷS__RjVݷ
c_ b[QXQcm cdc ]_W^_ c_\m[_ _U^_C 4?E2<5 ^V ]_WVc Rlcm [_a_hV5 hV] 6<?1D5
Y\Y U\Y^^VV5 hV] <?>7 4?E2<5D `aY nc_]5 ^Q`aY]Va5 SbV caY cY`Q ]_Tdc ]VW6
Ud b_R_Z b_S`QUQcm5 hc_ U_bcQc_h^_ hQbc_ SbcaVhQVcbp5 [_TUQ S `a_gVbb_aV
_cbdcbcSdVc Q``QaQc^Qp `_UUVaW[Q QaYe]VcY[Y b `\QSQojVZ c_h[_Z7

?c]VcY] Vjݷ _UY^ ]_]V^cC ]QcV]QcYhVb[YV ed^[gYY5 cQ[YV [Q[ dWV X^Q6
[_]lZ ^Q] CABD5 Q cQ[WV SbVS_X]_W^lV bY^dbl5 [_bY^dbl5 n[b`_^V^cl Y \_6
TQaYe]l `_ d]_\hQ^Yo aQR_cQoc b cY`_] 4?E2<5D R_\miV c_T_5 U\p \oRlf
SlhYb\V^YZ Y UQWV U\p `a_bc_Z `VaVUQhY `QaQ]Vca_S X^QhV^Yp cY`Q 6<?1D
SbVTUQ `aV_RaQXdocbp [ cY`d 4?E2<55 hc_ UV\QVc Yb`_\mX_SQ^YV cY`Q 6<?1D
RVbb]lb\V^^l] S_ SbVf b\dhQpf [a_]V _U^_T_C [_TUQ cQ[Yf hYbV\ _hV^m ]^_6
T_5 Q `Q]pcY ^V fSQcQVc 1Q d]V^miV^YV Vݷ aQbf_UQ SUS_V b`_b_R^_ aViYcm

:=B\VUdVc _c]VcYcm5 hc_ QUV[SQc^_V XSdhQ^YV nc_T_ cVa]Y^Q ^Q adbb[_] pXl[V U_6
bcYTQVcbp ^V c_TUQ5 [_TUQ ]l `aVUbcQS\pV] bVRV hc_6c_ Sa_UV U\Y^^_V6U\Y^^_V5 c_ Vbcm
U\Y^^_V6`aVU\Y^^_V5 Q [_TUQ ]l `VaS_V b\_S_ S_b`aY^Y]QV] [Q[ `aY\QTQcV\m^_V5 Q Sc_6
a_V ‑ [Q[ bdjVbcSYcV\m^_VD c_ Vbcm d ^Qb Y]VVcbp cQ[Qp bdj^_bcm ݷU\Y^^_Vݷ 1S UQ^^_]
b\dhQV nc_ bdjVbcSYcV\m^_V25 Q `_c_] ]l nc_ ݷU\Y^^_Vݷ Vjݷ bY\m^VV dU\Y^Y\Y5 Y `_\dhY6
\_bm d ^Qb ^V `a_bc_V U\Y^^_V5 Q S_c nc_ S_c U\Y^^_V U\Y^^_V7 1^T\_pXlh^l] \oUp] S
nc_] `\Q^V `a_jV5 cQ] _U^Q Y cQ WV b\_S_e_a]Q `_hcY SbVTUQ ]_WVc Yb`_\mX_SQcmbp Y [Q[
bdjVbcSYcV\m^_V5 Y [Q[ `aY\QTQcV\m^_V5 Y [Q[ T\QT_\7



=7<7 2QX_SlV baVUbcSQ pXl[Q BY =:

`a_R\V]d27 9^QhV T_S_ap5 `_[Q Sl ^V SbcaVcY\Ybm b ^VfSQc[_Z `Q]pcY5 6<?1D
`aY]V^pcm ^V ^QU_7

PXl[ BY `aVUdb]QcaYSQVc b`VgYQ\m^do S_X]_W^_bcm U\p _`aVUV\V6
^Yp aQX]Va_S \oRlf cY`_S ‑ [\ohVS_V b\_S_ C9J5?67 3laQWV^YV SY6
UQ C9J5?61EcY`G 2 [_]`Y\pc_a XQ]V^pVc ^Q gV\_V hYb\_5 aQS^_V aQX]V6
ad UQ^^_T_ cY`Q5 `aYhݷ] VUY^YgVZ YX]VaV^Yp pS\pVcbp 381B7 3laQWV^YV
C9J5?61381B2 `_ _`aVUV\V^Yo aQS^_ VUY^YgV7 ;a_]V Y]ݷ^ cY`_S5 C9J5?6 ]_W6
^_ `aY]V^pcm cQ[WV [ Y]V^Q] `VaV]V^^lf Y S__RjV `a_YXS_\m^l] SlaQWV6
^Yp]5 cY` [_c_alf [_]`Y\pc_a ]_WVc _`aVUV\Ycm7 >Q`aY]Va5 C9J5?61:2 Vbcm
c_ WV bQ]_V5 hc_ C9J5?619>D27

2_\VV c_T_5 bY^cQ[bYhVb[Y C9J5?65 e_a]Q\m^_ T_S_ap5 pS\Vcbp _`VaQgYVZ5 Q ^V
ed^[gYVZ5 cQ[ hc_5 `aY]V^pp VT_ [ SlaQWV^Yp] 1^_ ^V [ cY`Q]25 ]_W^_ ^V `YbQcm
b[_R[YD S`a_hV]5 pb^_bcY `a_TaQ]]V nc_ ^V U_RQSYc5 cQ[ hc_ b[_R[Y \dhiV Sb6ݷcQ[Y
`_bcQSYcm7

=7<7=7 <YcVaQ\l 1[_^bcQ^cl2 aQX^lf cY`_S

<YcVaQ\Q]Y _Rlh^_ ^QXlSQoc X^QhV^Yp5 XQ`YbQ^^lV S `a_TaQ]]V S
pS^_] SYUVD `a_bcVZiYZ `aY]Va \YcVaQ\Q ‑ gV\_V hYb\_5 XQ`YbQ^^_V [Q[ _^_
Vbcm7

PXl[ BY `_XS_\pVc XQ`YblSQcm gV\lV hYb\Q S UVbpcYh^_Z5 iVbc^QUgQcV6
aYh^_Z Y S_bm]VaYh^_Z bYbcV]Qf bhYb\V^Yp7 6b\Y ^Q`YbQcm hYb\_ _Rlh^l]Y
QaQRb[Y]Y gYeaQ]Y RVX \YUYadojVT_ ^d\p5 [_]`Y\pc_a RdUVc aQbb]QcaYSQcm
VT_ [Q[ UVbpcYh^_VD Vb\Y WV ]l U_`YiV] b`VaVUY ^_\m5 nc_ hYb\_ RdUVc aQb6
b]QcaYSQcmbp [Q[ XQ`YbQ^^_V S S_bm]VaYh^_Z bYbcV]V7 >Q`aY]Va5 9<> _X^Q6
hQVc c_ WV5 hc_ Y ;B 13×8+5 = 292:>7 5\p XQ`YbY iVbc^QUgQcVaYh^lf hYbV\
Yb`_\mXdVcbp `aVeY[b 5ݷ9Hݷ ^Q`aY]Va5 Sbݷ c_ WV UVbpcYh^_V ;B ]_WVc Rlcm
XQ`YbQ^_ [Q[ 9H:4 Y\Y 9H:M5 Q XQ`Ybm 9H@N> _X^QhQVc ;9;:7

5_S_\m^_ ^VcaYSYQ\m^l] _RaQX_] _Rbc_pc UV\Q b aQXapU^_bcmo Y X^Q[_S_bcmo gV6
\_hYb\V^^lf \YcVaQ\_S7 5VbpcYh^lV \YcVaQ\l S R_\miY^bcSV b\dhQVS aQbb]QcaYSQoc6
bp [Q[ X^Q[_SlV5 c_TUQ [Q[ S_bm]VaYh^lV Y iVbc^QUgQcVaYh^lV ‑ SbVTUQ RVXX^Q[_SlVD
^_ nc_ c_\m[_ ^QhQ\_ Ybc_aYY7

6b\Y UVbpcYh^lZ \YcVaQ\ `aVUbcQS\pVc hYb\_5 ݷd]VjQojVVbpݷ S aQXapU^_bcm hYb6
\Q cY`Q 9>D5 c_ _^ RdUVc bhYcQcmbp Y]VojY] cY` 9>DD Vb\Y _^ `VaVbcQݷc d]VjQcmbp
S 9>D5 ^_ `_[Q hc_ `_]VjQVcbp S E>C97>54 9>D5 c_ _^ RdUVc bhYcQcmbp hYb\_] cY`Q
E>C97>54 9>D7 6b\Y U\p XQ`YbQ^^_T_ hYb\Q ^V fSQcQVc aQXapU^_bcY E>C97>54 9>D5
[_]`Y\pc_a `_`lcQVcbp `aVUbcQSYcm VT_ [Q[ <?>75 XQcV] [Q[ E>C97>54 <?>75 [Q[
<?>7 <?>7 Y [Q[ E>C97>54 <?>7 <?>75 ^_ Vb\Y Y cdc ^V fSQcYc aQXapU^_bcY5 c_ Rd6
UVc ^Q[_^Vg6c_ SlUQ^Q _iYR[Q7

B \YcVaQ\Q]Y S_bm]VaYh^l]Y Y iVbc^QUgQcVaYh^l]Y bYcdQgYp `aY]Va^_ cQ[Qp
WV5 c_\m[_ [_]`Y\pc_a ^V `lcQVcbp UV\Qcm Yf X^Q[_Sl]Y7 9^QhV T_S_ap5 Vb\Y fSQcQVc
aQXapU^_bcY E>C97>54 9>D’Q5 c_ _^ Y Yb`_\mXdVcbp5 Vb\Y WV ^V fSQcQVc5 [_]`Y\pc_a
`lcQVcbp Yb`_\mX_SQcm E>C97>54 <?>7 Y E>C97>54 <?>7 <?>77

:>>Q bQ]_] UV\V nc_ ^V b_SbV] _U^_ Y c_ WV5 `_b[_\m[d UVbpcYh^lV [_^bcQ^cl `_ d]_\hQ6
^Yo X^Q[_SlV5 c_TUQ [Q[ S_bm]VaYh^lV Y iVbc^QUgQcVaYh^lV ‑ RVXX^Q[_SlV5 ^_ S aVQ\m^_Z
WYX^Y ncQ aQX^YgQ _Rlh^_ ^V YTaQVc a_\Y7



=; @a_TaQ]]Ya_SQ^YV ^Q pXl[V BY

;a_]V c_T_5 `a_TaQ]]Ybc ]_WVc bQ] pS^l] _RaQX_] XQUQcm cY` \YcVaQ\Q5 U_6
RQSYS S VT_ [_^Vg [_]RY^QgYo YX bdeeY[b_S U 1<?>725 UU 1<?>7 <?>72:? Y ^
1E>C97>542C ^Q`aY]Va5 :> RdUVc Y]Vcm cY` X^Q[_SlZݷ 9>D5ݷ c_TUQ [Q[ :>^UU RdUVc
cY`Q E>C97>54 <?>7 <?>77 3 `aY^gY`V5 ncY bdeeY[bl ]_W^_ XQ`YblSQcm cQ[WV Y S
^YW^V] aVTYbcaV 1hc_6^YRdUm Sa_UV ;99E<<25 ^_ UV\Qcm cQ[ ^V aV[_]V^UdVcbp5 `_c_]d
hc_ Rd[Sd < _hV^m \VT[_ b`dcQcm b VUY^YgVZ7

3_`aV[Y aQb`a_bcaQ^ݷ^^_]d XQR\dWUV^Yo5 \YcVaQ\_S cY`Q 381B S pXl[V BY ^VcD
\YcVaQ\l SYUQ ’1’5 ’c’ Y c7 `7 Y]Voc cY` 9>D7 <YcVaQ\l cY`Q C8?BD Y E>C97>54 C8?BD
cQ[WV ^V `aVUdb]_caV^l7

HYb\Q b `\QSQojVZ c_h[_Z caQUYgY_^^_ XQ`YblSQocbp S SYUV \YcVaQ\_S
S UVbpcYh^_Z bYbcV]V bhYb\V^Yp7 3 _RjV] b\dhQV cQ[_Z \YcVaQ\ b_bc_Yc YX
gV\_Z hQbcY5 c_h[Y5 Ua_R^_Z hQbcY Y `_apU[Q5 `aYhݷ] `_apU_[ ^V _RpXQcV\V^5
]_W^_ d[QXQcm _U^d c_\m[_ gV\do Y\Y _U^d c_\m[_ Ua_R^do hQbcm5 Vb\Y WV
`_apU_[ `aYbdcbcSdVc5 c_ ]_W^_ _`dbcYcm Ua_R^do hQbcm S]VbcV b c_h[_Z7
@_apU_[ XQ`YblSQVcbp5 [Q[ _Rlh^_5 S SYUV Rd[Sl 5 Y\Y N5 XQ [_c_a_Z b\VUdVc
UVbpcYh^_V gV\_V hYb\_ 1S_X]_W^_5 b^QRWݷ^^_V X^Q[_]25 Y _X^QhQVc5 hc_ Yb6
f_U^_V hYb\_ b\VUdVc U_]^_WYcm ^Q 10𝑘5 TUV 𝑘 ‑ hYb\_5 d[QXQ^^_V S `_apU[V7
>Q`aY]Va5 b\VUdojYV \YcVaQ\l _R_X^QhQoc _U^_ Y c_ WV hYb\_C

:>9979 :>997 :>N; :>7N; :>N4; 97:>5= 7:>5= :>99956:

@_ d]_\hQ^Yo cQ[YV \YcVaQ\l Y]Voc cY` 4?E2<55 ^_ Sl ]_WVcV `aY^dUYcV\m^_ `aV6
SaQcYcm Yf S_ 6<?1D’l U_RQS\V^YV] bdeeY[bQ 6 Y\Y O5 Q cQ[WV S <?>7 4?E2<5’l U_6
RQS\V^YV] dWV X^Q[_]_T_ ^Q] bdeeY[bQ U 1]_W^_ Y <5 ^_ ^V ^QU_27

3__RjV T_S_ap5 SbV ncY S_X]_W^_bcY ^dW^l U_bcQc_h^_ aVU[_C U\p aVQ6
\YXQgYY ]QcV]QcYhVb[Yf SlhYb\V^YZ Vbcm R_\VV dU_R^lV pXl[Y `a_TaQ]]Y6
a_SQ^Yp5 ^VWV\Y BY7

;Q[ dWV T_S_aY\_bm5 S pXl[V BY bY]S_\ Y [_U bY]S_\Q ‑ nc_ _U^_ Y c_ WV5
Q U\p XQ`YbY [_U_S bY]S_\_S Yb`_\mXdocbp bY]S_\m^lV \YcVaQ\l 5 e_a6
]YadV]lV b `_]_jmo Q`_bca_e_S5 `aYhݷ] _^Y Y]Voc cY` 9>D7 3 hQbc^_bcY5
’J’ ‑ nc_ c_ WV bQ]_V5 hc_ Y ?>5 Q ’:’ ‑ c_ WV5 hc_ =B7

5\p `aVUbcQS\V^Yp b\dWVR^lf bY]S_\_S `aVUdb]_caV^l cQ[ ^QXlSQV6
]lV 5C31@56`_b\VU_SQcV\m^_bcY 5 _U^d YX [_c_alf ‑ ݷ<eݷ ‑ ]l dWV ]^_6
T_ aQX SbcaVhQ\Y7 @_b[_\m[d [_U `VaVS_UQ bca_[Y ‑ :95 XQ`Ybm ’e>’ _X^QhQVc
c_ WV5 hc_ Y :97 ;a_]V `VaVS_UQ bca_[Y5 `aVUdb]_caV^l cQ[WV ’eB’ ‑ S_X6
SaQc [QaVc[Y 1[_U :<25 ’eD’ ‑ cQRd\pgYp 1[_U B25 ’e1’ ‑ ݷ]_^_XSݷ 1_c b\_SQ
1<1B=5 [_U @25 ’e2’ ‑ ݷXQR_Zݷ 1_c b\_SQ 213;C@1355 [_U A25 ’e6’ ‑ cQ[ ^QXlSQ6
V]lZ `VaVS_U bcaQ^Ygl 16?B= 65545 [_U :;2 Y b_SbV] dWV n[X_cYhVb[Qp ’eF’ ‑
SVacY[Q\m^Qpݷ cQRd\pgYpݷ 1[_U ::27 @_b[_\m[d S 5C31@56`_b\VU_SQcV\m^_bcpf
Yb`_\mXdVcbp bY]S_\ _RaQc^_T_ b\niQ 5ݷeݷ Q bQ]Y `_b\VU_SQcV\m^_bcY `aY]V6
^pocbp S^dcaY bY]S_\m^lf Y bca_[_Slf \YcVaQ\_S5 _RaQ]\pV]lf Q`_bca_eQ6
]Y Y US_Z^l]Y [QSlh[Q]Y5 `aVUdb]_caV^l S`_\^V \_TYh^lV b`_b_Rl `aVU6
bcQS\V^Yp ncYf caݷf bY]S_\_SC ’ee’ _R_X^QhQVc [_U _RaQc^_T_ b\niQ5 ’e’’

:?3 `aVb\_SdclV bcQ^UQacl BY bdeeY[b UU S_iݷ\ c_\m[_ ^QhY^Qp b LBB5 ^_ aVQ\m^_
nc_c bdeeY[b `_UUVaWYSQ\bp SVXUV5 TUV `aYbdcbcS_SQ\ cY` <?>7 <?>77



=7<7 2QX_SlV baVUbcSQ pXl[Q BY =<

Y ’e2’ ‑ b__cSVcbcSV^^_ [_Ul Q`_bca_eQ Y [QSlh[YD S`a_hV]5 [_U [QSlh[Y
]_W^_ `_\dhYcm Y `a_jVC ’2’7

5\p `aVUbcQS\V^Yp bca_[ Yb`_\mXdocbp bca_[_SlV \YcV6
aQ\l 5 _RaQ]\pV]lV US_Z^l]Y [QSlh[Q]Y5 Y SbV `VaVhYb\V^^lV
5C31@56`_b\VU_SQcV\m^_bcY UVZbcSdoc S ^Yf cQ[ WV5 [Q[ S bY]S_\m^lf
\YcVaQ\Qf5 XQ Yb[\ohV^YV] c_T_5 hc_ bY]S_\ Q`_bca_eQ XUVbm ]_W^_ XQ6
`YbQcm [Q[ Vbcm 1RVX 5C31@56`_b\VU_SQcV\m^_bcY25 c_TUQ [Q[ [QSlh[d5 Vb\Y
_^Q `_caVR_SQ\Qbm SQ] S bca_[V5 `aYUݷcbp _RpXQcV\m^_ b^QRUYcm bY]S_\_]
b\niQ5 ^Q`aY]VaC 2W5F5B C1I e2>5F5Be227

?hV^m SQW^_ dpb^Ycm aQX^Ygd ]VWUd bY]S_\m^l]Y \YcVaQ\Q]Y
1S Q`_bca_eQf2 Y bca_[_Sl]Y 1S [QSlh[Qf21 >Q`aY]Va5 [_TUQ [_]`Y6
\pc_a SYUYc \YcVaQ\ ’c’5 _^ XQ]V^pVc VT_ ^Q gV\_V hYb\_ B9 1[_U Rd[Sl c25
c_TUQ [Q[ Vb\Y [_]`Y\pc_a dSYUYc \YcVaQ\ 2c25 _^ bUV\QVc b_SVaiV^^_ Y^_VC
aQb`_\_WYc TUV6c_ 1^Q bQ]_] UV\V ‑ S bV[gYY [_UQ2 ]QbbYS YX USdf n\V]V^c_S
cY`Q 381B b `VaSl] n\V]V^c_]5 aQS^l] B95 Q Sc_al] ‑ aQS^l] ^d\o5 `aY
nc_] bQ] \YcVaQ\ [_]`Y\pc_a XQ]V^Yc ^Q QUaVb c_Z _R\QbcY `Q]pcY5 TUV aQb6
`_\_WV^ ]QbbYS7 6b\Y nc_ _[QXQ\_bm ^V`_^pc^_5 ^YhVT_ bcaQi^_T_5 aQXT_S_a
_ ]QbbYSQf Y bca_[Qf d ^Qb Vjݷ S`VaVUYD `_[Q `a_bc_ XQ`_]^YcV5 hc_ bca_[Y
Y bY]S_\l ‑ nc_ b_SVaiV^^_ aQX^lV bdj^_bcY7

;a_]V SliV`VaVhYb\V^^lf 5C31@56`_b\VU_SQcV\m^_bcVZ5 pXl[ BY `aVUdb]QcaYSQVc
S_X]_W^_bcm XQUQcm bY]S_\ VT_ [_U_] S S_bm]VaYh^_Z Y\Y iVbc^QUgQcVaYh^_Z bYbcV6
]VD ^Q`aY]Va5 ’e:<;’ Y ’eH>1’ _X^QhQoc c_ WV5 hc_ Y ’c’7 6b\Y cQ[Qp `_b\VU_SQcV\m6
^_bcm SbcaVhQVcbp S bca_[_S_] \YcVaQ\V5 c_ U\p S_bm]VaYh^_T_ SQaYQ^cQ Yb`_\mXdVcbp
_c _U^_T_ U_ caݷf bY]S_\_S5 `aYT_U^lf S [QhVbcSV S_bm]VaYh^_Z gYeal 1c_ Vbcm5 ^Q`aY6
]Va5 \YcVaQ\l 21e:<;;;2 Y 21c;;2 n[SYSQ\V^c^l5 [Q[ Y \YcVaQ\l 2eDa2 Y 2e::a22D
U\p iVbc^QUgQcVaYh^_T_ [_]`Y\pc_a `lcQVcbp ݷbkVbcmݷ SbV bY]S_\l5 `aYT_U^lV S
a_\Y iVbc^QUgQcVaYh^_Z gYeal5 b[_\m[_ Rl Yf ^Y Rl\_5 Y SlUQݷc _iYR[d5 Vb\Y Yf
b\Yi[_] ]^_T_7

3 `a_TaQ]]Qf ^Q BY hQbc_ ]_W^_ SbcaVcYcm XQ`Ybm ’e9’ U\p _R_X^QhV^Yp bdj^_6
bcY \_bY]Sݷ b [_U_] ^_\m7ݷ BV]Q^cYhVb[Y nc_5 aQXd]VVcbp5 QRb_\oc^_ c_ WV bQ]_V5
hc_ Y `a_bc_ 95 ^_ b_ bcY\YbcYhVb[_Z c_h[Y XaV^Yp cQ[Qp XQ`Ybm _`aQSUQ^Q ‑ hYcQcV6
\o `a_TaQ]]l baQXd bcQ^Vc `_^pc^_5 hc_ Y]VVcbp S SYUd Y]V^^_ bY]S_\5 Q ^V `a_bc_
QaYe]VcYhVb[YZ ^_\m7

?c]VcY] Vjݷ _U^d dU_R^do S_X]_W^_bcm5 bSpXQ^^do b_ bca_[_Sl]Y \YcV6
aQ\Q]Y7 6b\Y ^Vb[_\m[_ cQ[Yf \YcVaQ\_S XQ`YbQcm _UY^ XQ UadTY]5 aQXUV\YS
Yf c_\m[_ `a_RV\m^l]Y bY]S_\Q]Y5 [_]`Y\pc_a ݷb[\VYcݷ Yf SbV S _U^d bca_6
[d7 >Q`aY]Va5 b\VUdojYZ eaQT]V^c

2]89C 2 29C2 2 1 CDB9>72 2 G892 238 9C2 2 <?>72

Vbcm c_ WV bQ]_V5 hc_ Y

2]89C 9C 1 CDB9>7 G8938 9C <?>72

Nc_ RlSQVc `_\VX^_5 Vb\Y S `a_TaQ]]V ^dW^Q ^Qbc_\m[_ U\Y^^Qp bca_[_SQp
[_^bcQ^cQ5 hc_ _^Q ^V S\VXQVc ^Q n[aQ^ 1c_h^VV5 S A9 [_\_^_[D b]7 c7 :5 2@7;:7;ݷ
`_ iYaY^V7



== @a_TaQ]]Ya_SQ^YV ^Q pXl[V BY

=7<7>7 ?`VaQgYY Y SlaQWV^Yp

1aYe]VcYhVb[YV SlaQWV^Yp S pXl[V BY YTaQoc bdjVbcSV^^_ R_\VV
SQW^do a_\m5 hV] S `aYSlh^_] ^Q] @Qb[Q\V7 ;Q[ ]l dSYUY] `_XWV5 S BY
`aYbdcbcSdVc cQ[Qp ^VcaYSYQ\m^Qp SVjm5 [Q[ QUaVb^Qp QaYe]VcY[QD [a_]V
c_T_5 bc_\m `aYSlh^_V ^Q] `aYbSQYSQ^YV5 [_c_a_V S @Qb[Q\V Rl\_ _`VaQc_6
a_]5 S BY b_SVaiV^^_ ^V_WYUQ^^_ _[QXlSQVcbp _`VaQgYVZ Y ]_WVc5 [Q[ b\VU6
bcSYV5 Rlcm hQbcmo QaYe]VcYhVb[_T_ SlaQWV^Yp7 >_ ‑ _R_ Sbݷ] `_ `_apU[d7

1aYe]VcY[Q5 \_TY[Q5 RYcl

>Qh^ݷ] ]l b c_T_5 hc_ ^QU SbV]Y Y]VojY]Ybp S pXl[V Sbca_V^^l]Y cY6
`Q]Y 1Q _^Y5 [Q[ ]l `_]^Y]5 SbV hYb\_SlV2 _`aVUV\V^l _Rlh^lV Y ^YhV]
_b_RV^^l] ^V `aY]VhQcV\m^lV b\_WV^YV 5ݷ4ݷ SlhYcQ^YV ݷ6ݷ Y d]^_WV^YV
7ݷ3ݷ AQXd]VVcbp5 `aYbdcbcSdVc cQ[WV Y UV\V^YV5 _R_X^QhQV]_V S`_\^V _WYUQ6
V]_Z ^Q ncd a_\m Ua_R^_Z hVac_Z 5ݷ8ݷ ^_ XUVbm dWV `_caVRdocbp `_pb^V^Yp7
5V\_ S c_]5 hc_ bV]Q^cY[Q _`VaQgYY UV\V^Yp XQSYbYc _c cY`Q _`VaQ^U_SC
Vb\Y _`VaQ^Ul `aVUbcQS\poc b_R_Z hYb\Q b `\QSQojVZ c_h[_Z5 c_ nc_ Rd6
UVc _Rlh^_V QaYe]VcYhVb[_V UV\V^YV5 c_TUQ [Q[ Vb\Y _`VaQ^Ul gV\lV ‑ c_
UV\V^YV RdUVc gV\_hYb\V^^l]5 `_U_R^_ `Qb[Q\VSb[_]d 49F7 CQ[5 X^QhV^YV Sl6
aQWV^Yp >798;79 `aYR\YXYcV\m^_ aQS^_ ;7>5 c_TUQ [Q[ X^QhV^YV SlaQWV^Yp
>8; aQS^_ ;5 `aYc_] RVX_ Sbp[Yf ݷ_^aYR\YXYcV\m`ݷ 1_`VaQgYY ^QU gV\l]Y5
[Q[ ]l X^QV]5 Sl`_\^pocbp c_h^_27 3XpcYV _bcQc[Q _c UV\V^Yp S pXl[V BY
_R_X^QhQVcbp bY]S_\_] `a_gV^cQ 7ݷ5ݷ

8UVbm d hYcQcV\p ]_WVc S_X^Y[^dcm gV\lZ apU S_`a_b_S7 Hc_ RdUVc5 ^Q`aY]Va5
Vb\Y d _`VaQgYY UV\V^Yp _UY^ _`VaQ^U gV\lZ5 Q UadT_Z HݷQSdhYZ\`ݷ ;Q[ aQR_cQVc
SXpcYV _bcQc[Q5 Vb\Y _UY^ Y\Y _RQ _`VaQ^UQ _caYgQcV\m^lH =_W^_ \Y `aY]V^pcm SXpcYV
_bcQc[Q [ Ua_R^l] hYb\Q]H

>Q SbV ncY S_`a_bl ]_W^_ UQcm S`_\^V _U^_X^Qh^lV _cSVcl5 _U^Q[_ UV\Qcm nc_T_
]l ^V RdUV]C ^V ^QU_ XQb_apcm ]_XT Y^e_a]QgYVZ `_U_R^_T_ bS_ZbcSQ7 6b\Y S_`a_6
bl cQ[_T_ a_UQ S_X^Y[Qoc YX hYbc_T_ \oR_`lcbcSQ5 ]_W^_ SXpcm \oRdo R_\VV6]V^VV
bVamݷX^do [^YW[d `_ BY5 ]_W^_ `_Yb[Qcm 1Y `aQ[cYhVb[Y ]T^_SV^^_ ^QZcY2 _cSVcl S
9^cVa^VcV7 3QW^VV UadT_VC S `a_gVbbV `aQ[cYhVb[_T_ `a_TaQ]]Ya_SQ^Yp cQ[YV S_`a_bl
^V U_\W^l S_X^Y[Qcm7 3 hQbc^_bcY5 `aY]V^pcm UV\V^YV [ _`VaQ^UQ] aQX^lf cY`_S ^V
^QU_ ‑ _`VaQ^Ul b\VUdVc `aYSVbcY [ _U^_]d cY`d Y\Y f_cp Rl bUV\Qcm Yf Y\Y _RQ gV6
\l]Y5 Y\Y _RQ 5ݷQSQojY]Y\`ݷ Q RaQcm _bcQc_[ _c UV\V^Yp b\VUdVc c_\m[_ `aY gV\lf
`_\_WYcV\m^lf _`VaQ^UQf D Vb\Y SQ] [QWVcbp5 hc_ S_X^Y[\Q `_caVR^_bcm S Y^_]5 ^dW^_
`a_Q^Q\YXYa_SQcm5 _c[dUQ cQ[Qp ]lb\m `aYi\Q S T_\_SdC X^QZcV5 hc_6c_ cdc `_i\_ ^V
cQ[5 S ^_a]Q\m^lf db\_SYpf cQ[_V `_^QU_RYcmbp ^V U_\W^_7

>QR_a _`VaQgYZ baQS^V^Yp S BY S`_\^V `aYSlhV^D `_apU[_SlV _`VaQgYY
XQ`YblSQocbp cQ[ WV5 [Q[ S @Qb[Q\VC E5 G5 EF5 GF5 hc_ WV [QbQVcbp baQS^V6
^Yp ^Q aQSV^bcS_ Y ^VaQSV^bcS_5 c_ XUVbm _^Y `Yidcbp Y^QhVC ݷFFݷ 1US_Z^_Z
X^Q[ aQSV^bcSQ2 _X^QhQVc 5ݷ_^aQSݷ Q [_]RY^QgYp ݷ1Fݷ ‑ V^ݷ aQS^_7ݷ ?RaQ6
cYcV _b_R_V S^Y]Q^YV ^Q dUS_V^^lZ X^Q[ aQSV^bcSQ1 5V\_ S c_]5 hc_
_UY^_h^lZ X^Q[ aQSV^bcSQ5 [Q[ ]l dWV SYUV\Y5 S BY _X^QhQVc `aYbSQYSQ6
^YV5 `aYhݷ] SliV dWV d`_]Y^Q\_bm5 hc_ `aYbSQYSQ^YV ]_WVc SbcaVhQcmbp S
SlaQWV^Ypf7 6b\Y5 [ `aY]Vad5 Sl ^Q`YiVcV 9611 F <25 `a_TaQ]]Q db`Vi^_



=7<7 2QX_SlV baVUbcSQ pXl[Q BY =>

_c[_]`Y\YadVcbp Y XQ`dbcYcbp5 ^_ aQR_cQcm RdUVc b_SbV] ^V cQ[5 [Q[ Vb\Y Rl
Sl ^Q`YbQ\Y 9611 FF <27 F_a_iQp ^_S_bcm U\p ^QhY^QojYf b_bc_Yc XUVbm S
c_]5 hc_ Vb\Y Sl ^V XQRlSQVcV `a_ e\QW_[ 6`1<< `aY XQ`db[V [_]`Y\pc_aQ5
c_ `a_TaQ]]Q5 [_^Vh^_5 Sbݷ aQS^_ _c[_]`Y\YadVcbp5 ^_ Sl f_cp Rl `_\dhYcV
`aVUd`aVWUV^YVD `\_fQp ^_S_bcm U\p \V^cpVS ‑ RVX e\QTQ 6`1<< [_]`Y\pc_a
`a_bc_ ]_\hQ `a_T\_cYc [_^bcad[gYo5 S R_\miY^bcSV b\dhQVS _iYR_h^do7

6b\Y Sl UVZbcSYcV\m^_ aViYcV Yb`_\mX_SQcm X^QhV^YV _`VaQgYY `aYbSQYSQ^Yp S
[QhVbcSV \_TYhVb[_T_ ‑ hc_ cV_aVcYhVb[Y ]_WVc Rlcm _b]lb\V^^_5 Vb\Y S `aQS_Z hQbcY
^V [_^bcQ^cQ5 Q [Q[_V6c_ SlaQWV^YV ‑ c_5 hc_Rl db`_[_Ycm [_]`Y\pc_a Y YXRQSYcmbp
_c `aVUd`aVWUV^Yp5 b\VUdVc nc_ `aYbSQYSQ^YV XQ[\ohYcm S U_`_\^YcV\m^lV [adT\lV
b[_R[Y5 `aY]Va^_ cQ[C

96111 F 61H222 K

>V ^QU_ nc_T_ UV\Qcm5 ^Q`YiYcV \dhiV cQ[C

1 F 61H2D
96112 K

BdjVbcSdVc gV\lZ apU bYcdQgYZ5 [_TUQ `aYbSQYSQ^YV S a_\Y \_TYhVb[_T_ X^QhV^Yp _[Q6
XlSQVcbp U_`dbcY]_ Y UQWV `aQSY\m^_5 ^_ SbV _^Y Y]Voc _c^_iV^YV [ gY[\Q]5 Q _c^oUm
^V [ _`VaQc_ad 967

AVXd\mcQc_] _`VaQgYY baQS^V^Yp bcQ^_SYcbp gV\_V hYb\_5 `aYh5[ݷ [Q[ dWV
T_S_aY\_bm5 9 _X^QhQVc DݷWm_\ݷ S [QhVbcSV `aVUbcQS\V^Yp ݷYbcY^lݷ ncY _`V6
aQgYY SbVTUQ S_XSaQjQoc VUY^Ygd5 hc_ `_XS_\pVc5 ^Q`aY]Va5 ^Q`YbQcm S_c
cQ[do S_c RV\YRVaUdC

H F 11 E 22 4 11 G 32 6 13 1F D2D

CQ[ S_c5 ^V ^QU_ cQ[ UV\Qcm5 UQWV Vb\Y Sl ^QZUݷcV bYcdQgYo5 S [_c_a_Z
`_U_R^Qp [_^bcad[gYp SQ] `_[QWVcbp _b]lb\V^^_Z7 @aY hcV^YY `a_TaQ]]l
`_U_R^lV cao[Y `aYf_UYcbp `_U_\Td Q^Q\YXYa_SQcm5 hc_Rl `_^pcm5 hc�_ Y]V6
\_bm S SYUd7

3SVUp \_TYhVb[YV _c^_iV^Yp5 ]l VbcVbcSV^^l] _RaQX_] `aYf_UY] [ S_6
`a_bd _ \_TYhVb[Yf _`VaQgYpf 7 3 BY _^Y `aVUbcQS\V^l `aYSlh^l] ^Q6
R_a_] ko^[gYp5^_]ݷ UYXko^[gYp5 _caYgQ^YVݷC _`VaQgYp TYhVb[_V_\ݷ Yݷ XQ6
`YblSQVcbp X^Q[_] ݷ66ݷ 1USQ Q]`VabQ^UQ25 TYhVb[_V_\ݷ Y\Yݷ ‑ X^Q[_] ݷLLݷ
1USV SVacY[Q\m^lV hVacl25 d^Qa^Qp _`VaQgYp _caYgQ^Yp _R_X^QhQVcbp S_b6
[\YgQcV\m^l] X^Q[_] 7ݷ1ݷ BaQXd WV _c]VcY] _U^_ Y^cVaVb^_V bS_ZbcS_ RY6
^Qa^lf \_TYhVb[Yf _`VaQgYZC Vb\Y X^QhV^YV SlaQWV^Yp dWV _`aVUV6
\V^_5 Sc_a_Z _`VaQ^U ^V SlhYb\pVcbp7 9^QhV T_S_ap5 Vb\Y S `a_TaQ]]V
Y]VVcbp SlaQWV^YV 612 LL 712 Y ed^[gYp 612 SVa^d\Q X^QhV^YV5 _c\Yh^_V
_c ^d\p 1c7 V7 25ݷYbcY^dݷ ed^[gYp 712 S__RjV ^V RdUVc SlXSQ^Q5 hc_ _b_RV^^_
SQW^_ dhYclSQcm5 Vb\Y d nc_Z ed^[gYY Y]VVcbp `_R_h^lZ neeV[c7 1^Q\_6
TYh^_ `aY SlhYb\V^YY SlaQWV^Yp 612 66 712 ed^[gYp 712 ^V RdUVc SlhYb6
\pcmbp5 Vb\Y 612 SVa^d\Q ^_\m7



=? @a_TaQ]]Ya_SQ^YV ^Q pXl[V BY

@a_^YgQcV\m^lZ hYcQcV\m ]_WVc b`a_bYcm5 `_hV]d Yb`_\mXdVcbp USQ Q]6
`VabQ^UQ5 Q ^V _UY^5 Y USV 5ݷQ\_h[Y`ݷ Q ^V _U^Q7 5V\_ S c_]5 hc_ _U^Y]
Q]`VabQ^U_] _R_X^QhQVcbp _`VaQgYp 5ݷYݷ ^_ ^V \_TYhVb[Qp5 Q `_RYc_SQp5 c_
Vbcm ncQ _`VaQgYp `a_YXS_UYcbp `_ _cUV\m^_bcY ^QU `VaSl]Y RYcQ]Y _R_Yf
_`VaQ^U_S5 ^QU Sc_al]Y5 ^QU caVcmY]Y Y c7 U75 Y aVXd\mcQcl [_^mo^[gYY _c6
UV\m^lf RYc_S _RaQXdoc aVXd\mcQc SbVZ _`VaQgYYD ^Q`aY]Va5 X^QhV^YV] Sl6
aQWV^Yp ;> 6 ?; RdUVc ;= 1hc_Rl `_^pcm5 `_hV]d nc_ cQ[5 `VaVSVUYcV ;> Y ?;
S US_Yh^do bYbcV]d27 1^Q\_TYh^l] _RaQX_] _U^_Z ݷQ\_h[_Z`ݷ _R_X^QhQVcbp
`_RYc_S_V 5ݷY\Yݷ cQ[ hc_5 ^Q`aY]Va5 X^QhV^YV] :; L >? RdUVc ?97

3 @Qb[Q\V5 ^Q`_]^Y]5 [\ohVSlV b\_SQ 1>4 Y ?B _R_X^QhQoc [Q[ \_TYhVb[YV5 cQ[
Y `_RYc_SlV SQaYQ^cl b__cSVcbcSdojYf _`VaQgYZD [_]`Y\pc_a @Qb[Q\p aQX\YhQVc ncY
b\dhQY `_ cY`Q] _`VaQ^U_SC Vb\Y nc_ 2??<51>’l5 c_ Sl`_\^pVcbp \_TYhVb[Qp _`VaQ6
gYp5 Vb\Y gV\lV hYb\Q \oR_Z aQXapU^_bcY ‑ c_ `_RYc_SlV7 3 BY cQ[ bUV\Qcm ^V\mXp5
`_b[_\m[d _cUV\m^_T_ cY`Q U\p _R_X^QhV^Yp \_TYhVb[Yf X^QhV^YZ cdc ^Vc7

@_RYc_S_V _caYgQ^YV _R_X^QhQVcbp X^Q[_] ݷNݷ 1cY\mUQ2D ^Q`aY]Va5 N9 Rd6
UVc aQS^_ 6: 1SbV RYcl ‑ VUY^Ygl27 ;a_]V c_T_5 S BY `aYbdcbcSdVc _`VaQgYp
`_RYc_S_T_ _Yb[\ohQojVTݷ Y\Yݷ 1X^Q[_]lZ ^Q] aX[25 [_c_aQp _R_X^QhQVcbp
bY]S_\_] 7ݷgݷ <_TYhVb[_T_ SQaYQ^cQ U\p nc_Z _`VaQgYY ^V `aVUdb]_caV^_7

8QSVaiQp aQXT_S_a _ `_RYc_Slf _`VaQgYpf5 _`YiV] `_RYc_SlV bUSYTY
S\VS_ 1X^Q[ 2ݷEEݷ Y S`aQS_ 2DݷGGݷ1 \VSlZ _`VaQ^U _RVYf _`VaQgYZ ‑ Ybf_U^_V
bUSYTQV]_V hYb\_5 `aQSlZ ‑ [_\YhVbcS_ RYc_S5 ^Q [_c_a_V b\VUdVc `a_YXSVbcY
bUSYT7 BUSYT S\VS_ Sl`_\^pVcbp _UY^Q[_S_ U\p SbVf gV\_hYb\V^^lf cY`_SC
RYcl bUSYTQocbp S\VS_ ^Q XQUQ^^_V hYb\_ `_XYgYZ5 b`aQSQ U_`YblSQocbp ^d6
\Y 1[Q[ Vb\Y Rl hYb\_ d]^_WY\Y ^Q US_Z[d S b__cSVcbcSdojVZ bcV`V^Y27 B_
bUSYT_] S`aQS_ Sbݷ ^Vb[_\m[_ b\_W^VV5 VT_ Sl`_\^V^YV XQSYbYc _c X^Q[_S_6
bcY bUSYTQV]_T_ hYb\Q7 2Ycl S `aVUbcQS\V^YY hYb\Q5 VbcVbcSV^^_5 S \oR_]
b\dhQV bUSYTQocbp S`aQS_ ^Q XQUQ^^_V hYb\_ `_XYgYZ5 ^_ b\VSQ 1c_ Vbcm S
bcQaiYV aQXapUl2 U\p RVXX^Q[_S_T_ hYb\Q XQ`YblSQocbp ^d\Y5 c_TUQ [Q[ U\p
X^Q[_S_T_ hYb\Q ‑ X^QhV^YV bcQaiVT_ RYcQ Ybf_U^_T_ hYb\QD X^Q[ hYb\Q `aY
nc_] b_faQ^pVcbp5 Q bQ]Q _`VaQgYp SbVTUQ _bcQݷcbp n[SYSQ\V^c^_Z gV\_hYb6
\V^^_]d UV\V^Yo ^Q b__cSVcbcSdojdo bcV`V^m US_Z[Y7

@_b[_\m[d b _`VaQgYp]Y `_RYc_Slf bUSYT_S ]l dWV bcQ\[YSQ\Ybm `aY YXdhV^YY
pXl[Q QbbV]R\VaQ5 _c]VcY]5 hc_ U\p RVXX^Q[_Slf hYbV\ bUSYT Sl`_\^pVcbp [_]Q^UQ]Y
C8< Y C8B5 Q U\p X^Q[_Slf ‑ [_]Q^UQ]Y C1< Y C1BD ^Q`_]^Y]5 hc_ S UVZbcSYcV\m^_bcY
C8< Y C1< ‑ nc_ _U^Q Y cQ WV [_]Q^UQ5 c_TUQ [Q[ C8B Y C1B ‑ aQX^lVD bUSYT S`aQS_5
ݷaQX]^_WQojYZݷ X^Q[_SlZ RYc5 ^QXlSQoc QaYe]VcYhVb[Y]7

@aYbSQYSQYSQ^Yp Y ]_UYeY[QgYY

@aYSlh^lV _`VaQgYY ^Q nc_] [_^hQocbp Y ^QhY^QVcbp SbVS_X]_W^Qp n[6
X_cY[Q7 ?U^Q YX ݷeYa]V^^lfݷ _b_RV^^_bcVZ BY ‑ _`VaQgYp `aYbSQYSQ^Yp
1Q ^V _`VaQc_a `aYbSQYSQ^Yp5 [Q[ S R_\miY^bcSV pXl[_S5 [_c_alV S__RjV
`aVUdb]QcaYSQoc `aYbSQYSQ^YV27 @aYbSQYSQ^YV _R_X^QhQVcbp5 [Q[ ]l dWV
SYUV\Y5 `a_bcl] X^Q[_] aQSV^bcSQ7 FYca_bcm S c_]5 hc_ [_^bcad[gYp SYUQ
1 F 2 `aVUbcQS\pVc b_R_Z SlaQWV^YV5 Y nc_ SlaQWV^YV Y]VVc X^QhV^YV ‑



=7<7 2QX_SlV baVUbcSQ pXl[Q BY =@

_^_ aQS^_ c_]d X^QhV^Yo5 [_c_a_V Rl\_ c_\m[_ hc_ `aYbS_V^_5 c_ Vbcm XQ^V6
bV^_ S `VaV]V^^do b\VSQ _c `aYbSQYSQ^Yp7 >Q`aY]Va5 S BY U_`dbcY]Q cQ[Qp
[_^bcad[gYpC

H F 1I F :@2 4 :D

8UVbm S `VaV]V^^do I XQ^_bYcbp X^QhV^YV :@5 nc_ WV X^QhV^YV _[QXlSQVcbp
X^QhV^YV] SlaQWV^Yp 1I F :@25 [ ^V]d `aYRQS\pVcbp VUY^YgQ5 `_\dhQVcbp
:A5 hc_ Y XQ^_bYcbp S H7

5adT_Z [\QbbYhVb[YZ `aY]Va `aYbSQYSQ^Yp S [QhVbcSV _`VaQgYY SlT\pUYc
cQ[C

1 F 2 F 3 F 4 F 5 4 >D

8UVbm RdUVc SXpc_ X^QhV^YV `VaV]V^^_Z 55 [ ^V]d `aYRQSpc >5 aVXd\mcQc RdUVc
XQ^Vbݷ^ S 45 `aYhݷ] aVXd\mcQc_] SlaQWV^Yp 4 F 5 4 > bcQ^Vc c_\m[_ hc_
`aYbS_V^^_V SlaQWV^YV5 VT_ S aVXd\mcQcV XQ^Vbdc S 35 aVXd\mcQc_] SlaQWV^Yp
3 F 4 F 5 4 > bcQ^Vc Sbݷ c_ WV X^QhV^YV5 Y _^_ cQ[Y] WV _RaQX_] `_`QUݷc S
25 `_c_] S 17

Hc_Rl `_^pcm5 `_hV]d cQ[YV bcaQ^^lV S_X]_W^_bcY `a_^Y[\Y S pXl[5 ^dW^_5
S_6`VaSlf5 `aY`_]^Ycm5 hc_ BY YX^QhQ\m^_ `aYUd]Q^ [Q[ XQ]V^YcV\m pXl[Q QbbV]6
R\VaQ5 Y5 S_6Sc_alf5 `aY^pcm S_ S^Y]Q^YV5 hc_ _`cY]YXQc_a_S S cV SaV]V^Q Vjݷ ^V
Rl\_7 ?hVSYU^_5 hc_ Vb\Y S `a_TaQ]]V SbcaVhQVcbp `aYbSQYSQ^YV H F I5 c_ ^Q Slf_UV
bTV^VaYadVcbp hc_6c_ Sa_UV

=?F 51H5 dIf
=?F dHf5 51H

3 _cbdcbcSYV _`cY]YXQc_aQ [QWUlZ _`VaQc_a caQ^b\YadVcbp S _RkV[c^lZ [_U `_ XQUQ^6
^_Z U\p nc_T_ _`VaQc_aQ bfV]V RVX dhݷcQ b_bVU^Yf _`VaQc_a_S7 >Q`aY]Va5 U\p `_b\VU_6
SQcV\m^_bcY

1 F HD
2 F HD
3 F HD

[_]`Y\pc_a SlUQbc

=?F 51H5 dHf
=?F d1f5 51H
=?F 51H5 dHf
=?F d2f5 51H
=?F 51H5 dHf
=?F d3f5 51H

?hVSYU^_5 hc_ USV [_]Q^Ul cdc \Yi^YV5 SVUm `aYbSQYSQV]_V X^QhV^YV dWV \VWYc S
NJa5 Y XQTadWQcm VT_ YX H caYWUl ‑ b_SVaiV^^_ RVbb]lb\V^^_7 3 R_\VV _RjV] b]lb\V
]_W^_ XQ]VcYcm5 hc_ `aYbS_V^^_V X^QhV^YV _bcQݷcbp S Q[[d]d\pc_aV5 Y Vb\Y b\VUdojQp
_`VaQgYp Yb`_\mXdVc bSVWV`aYbS_V^^_V X^QhV^YV 1Q cQ[ `a_Ybf_UYc U_S_\m^_ hQbc_C
b\VUdojQp _`VaQgYp ]_WVc5 ^Q`aY]Va5 _RaQjQcmbp [ c_\m[_ hc_ `aYbS_V^^_Z `VaV]V^6
^_Z25 ]_W^_ bn[_^_]Ycm _Rkݷ] ]QiY^^_T_ [_UQ Y SaV]p Yb`_\^V^Yp5 Vb\Y XQbcQSYcm
[_]`Y\pc_a Yb`_\mX_SQcm X^QhV^YV5 [_c_a_V dWV Y]VVcbp TUV ^QU_5 S]Vbc_ c_T_ hc_Rl
VT_ cdUQ XQ^_bYcm7 ;_^bcad[gYp SYUQ 1 F 2 F 3 F H `_XS_\pVc b_[aQcYcm [_UC



=A @a_TaQ]]Ya_SQ^YV ^Q pXl[V BY

=?F 51H5 dHf
=?F d3f5 51H
=?F d2f5 51H
=?F d1f5 51H

;_^Vh^_5 S b_SaV]V^^lf db\_SYpf nc_ dWV ^V bc_\m SQW^_5 _`cY]YXQc_a cQ[_V b_[aQ6
jV^YV [_UQ `a_YXSVUݷc RVX [Q[Yf6\YR_ `_Ub[QX_[ b ^QiVZ bc_a_^l5 ^_ `aYbSQYSQ^YV S
a_\Y Y]V^^_ _`VaQgYY 1Q ^V _`VaQc_aQ2 _c[alSQVc _hV^m Y^cVaVb^lV S_X]_W^_bcY `aY
XQ`YbY gY[\_S7 ?R nc_] aVhm `_ZUݷc5 [_TUQ ]l U_RVaݷ]bp U_ d`aQS\pojYf [_^bcad[gYZ
pXl[Q7

;a_]V _`VaQgYY `a_bc_T_ `aYbSQYSQ^Yp5 S BY `aVUdb]_caV^l _`VaQgYY
`aYbSQYSQ^Yp `VaV]V^^_Z X^QhV^Yp5 [_c_a_V `_\dhV^_ YX Vݷ WV bcQa_T_ X^Q6
hV^Yp Sl`_\^V^YV] ^V[_c_a_T_ UVZbcSYp7 >Q`aY]Va5 1 4F @ _X^QhQVc aY6`ݷ
bS_Ycm `VaV]V^^_Z 1 Vݷ WV X^QhV^YV5 dSV\YhV^^_V ^Q 7ݷ@

HQbc_ ]_W^_ SbcaVcYcm dcSVaWUV^YV5 hc_ 1 4F 2 ‑ nc_ Qp^^ݷb_[aQjݷ XQ6
`Ybmݷ _`VaQgYY 1 F 1 4 25 ^_ nc_5 S__RjV T_S_ap5 ^V cQ[7 5V\_ S c_]5 hc_
`VaV]V^^Qp 1c_h^VV5 [Q[ T_S_apc S e_a]Q\m^lf cV[bcQf5 \VS_U_`dbcY]_V
SlaQWV^YV 5 c_ Vbcm c_5 hc_ bc_Yc Y\Y ]_WVc bc_pcm b\VSQ _c X^Q[Q `aY6
bSQYSQ^Yp2 ]_WVc `aY^Y]Qcm U_S_\m^_ b\_W^lV e_a]l7 =l `_[Q ^V aQb6
b]QcaYSQ\Y aQR_cd b ]QbbYSQ]Y5 ^_ `_b[_\m[d _`VaQgYp Y^UV[bYa_SQ^Yp S
BY SlT\pUYc _hV^m `_f_WV ^Q Q^Q\_TYh^do _`VaQgYo @Qb[Q\p5 b\VUdojYZ
`aY]Va RdUVc `_^pcm ^Vb\_W^_7 9cQ[5 U_`dbcY]5 d ^Qb Vbcm ]QbbYS F Y ^V[Qp
ed^[gYp 6125 S_XSaQjQojQp gV\_V hYb\_7 AQbb]_caY] USV XQ`YbYC

Fd61H2f 4F :9D
Fd61H2f F Fd61H2f 4 :9D

Pb^_5 hc_ nc_ b_SVaiV^^_ ^V _U^_ Y c_ WV5 SVUm S `VaS_] b\dhQV 612 RdUVc Sl6
hYb\V^Q _UY^ aQX5 c_TUQ [Q[ S_ Sc_a_] b\dhQV _^Q RdUVc SlhYb\pcmbp USQWUl7
C_ _Rbc_pcV\mbcS_5 hc_ US_Z^_V SlhYb\V^YV ^VneeV[cYS^_ 1Sf_\_bcdo aQb6
f_UdVcbp `a_gVbb_a^_V SaV]p2 ‑ nc_ Vjݷ `_\RVUl5 ^Q nc_ `aY _`aVUV\ݷ^^lf
_Rbc_pcV\mbcSQf ]_W^_ Rl\_ Rl ^V _RaQcYcm S^Y]Q^Yp7 4_aQXU_ bVamݷX^VV
Sbݷ bcQ^_SYcbp5 Vb\Y ed^[gYp 612 Y]VVc `_R_h^lV neeV[clD S [QhVbcSV bQ6
]_T_ `a_bc_T_ Y RVX_RYU^_T_ `aY]VaQ cQ[_Z bYcdQgYY ]_W^_ ^QXSQcm ^Q\YhYV
S^dcaY 612 _`VaQgYY SlS_UQ5 ^Q`aY]Va `a_bc_Z ^QU`YbY ^Q n[aQ^ ‑ S `VaS_]
b\dhQV cQ[Qp ^QU`Ybm `_pSYcbp _UY^ aQX5 S_ Sc_a_] ‑ USQWUl7 1 b_SbV] Sbݷ
bcQ^Vc bcaQ^^_5 Vb\Y _[QWVcbp5 hc_ S_XSaQjQV]_V X^QhV^YV ed^[gYY 612 aQX6
\YhQVcbp _c aQXQ [ aQXd UQWV `aY _UY^Q[_S_] X^QhV^YY QaTd]V^cQD S nc_]
b\dhQV X^QhV^YV RdUVc YXS\VhV^_ YX _U^_T_ n\V]V^cQ ]QbbYSQ5 Q XQ^VbV^_ ‑
b_SbV] S UadT_Z5 `aYhݷ] cQ[_Z neeV[c _[QXlSQVcbp `_\^_Z ^V_WYUQ^^_bcmo
U\p hYcQcV\p `a_TaQ]]l 1Y hQjV SbVT_ U\p Vݷ QSc_aQ c_WV27

1^Q\_TYh^_ _`VaQgYY 4F aQR_cQoc 6F5 3F5 8F5 5F5 6F5 LF5 gF5 EEF Y GGFC
S [QWU_] b\dhQV YX bc_pjVZ b\VSQ `VaV]V^^_Z YXS\V[QVcbp X^QhV^YV5 ^QU
ncY] X^QhV^YV] Y `aQSl] _`VaQ^U_] `a_YXS_UYcbp _`VaQgYp5 bY]S_\ [_c_6
a_Z bc_Yc `VaVU X^Q[_] aQSV^bcSQ5 Q aVXd\mcQc _`VaQgYY XQ^_bYcbp _RaQc^_
S `VaV]V^^do7 Hc_Rl `_^pcm5 _c[dUQ S BY SXp\Ybm ncY _`VaQgYY5 U_bcQc_h^_
`aY`_]^Ycm pXl[ QbbV]R\VaQ Y [_]Q^Ul 1445 CE25 1>45 ?B Y c7 `7



=7<7 2QX_SlV baVUbcSQ pXl[Q BY =B

B\VT[Q _b_R^p[_] S b`Yb[V _`VaQgYZ bc_pc Y^[aV]V^c Y UV[aV]V^c 5
[_c_alV _R_X^QhQocbp b__cSVcbcSV^^_ USd]p `\obQ]Y Y USd]p ]Y^dbQ]Y7
Nc_ d^Qa^lV _`VaQgYY5 _Rlh^_ `aY]V^pV]lV [ gV\_hYb\V^^l] `VaV]V^^l]
Y `aVU`YblSQojYV dSV\YhV^YV 1d]V^miV^YV2 X^QhV^Yp `VaV]V^^_Z ^Q VUY^Y6
gdD Y^QhV T_S_ap5 449 _X^QhQVc XQ^VbcYݷ S `VaV]V^^do 9 X^QhV^YV5 ^Q VUY^Ygd
R_\miVV5 hV] c_5 hc_ cQ] bVZhQb5ݷ Q 669 ‑ c_ WV bQ]_V5 c_\m[_ X^QhV^YV XQ6
^_bYcbp ^Q VUY^Ygd ]V^miVV7 3 cQ[_Z e_a]V ncY _`VaQgYY _X^QhQoc c_ WV
bQ]_V5 hc_ Y 9 4F : Y 9 6F :5 ^_5 [Q[ S_UYcbp S pXl[V BY5 nc_ c_\m[_ ^QhQ\_7

@a_U_\WV^YV b_bc_Yc S UQ^^_] b\dhQV S c_]5 hc_ d _RVYf _`VaQgYZ ^QapUd
b _Rlh^_Z `aVeY[b^_Z e_a]_Z 1c_ Vbcm [_TUQ bY]S_\ _`VaQgYY XQ`YblSQVcbp
`VaVU `VaV]V^^_Z2 `aYbdcbcSdVc Vjݷ Y bdeeY[b^Qp e_a]Q5 c_ Vbcm ]_W^_
^Q`YbQcm cQ[WV 944 Y 9667 3 _R_Yf b\dhQpf b `VaV]V^^_Z 9 `a_Ybf_UYc a_S^_
c_ WV bQ]_V5 c_ Vbcm _^Q dSV\YhYSQVcbp Y\Y d]V^miQVcbp ^Q VUY^YgdD ^Q
nc_] ]VbcV _Rlh^_ XQUQoc S_`a_b5 XQhV] WV5 S cQ[_] b\dhQV5 S__RjV SSVUV^l
ncY bdeeY[b^lV e_a]l7

Hc_Rl `_^pcm5 S hݷ] aQX^YgQ ]VWUd `aVeY[b^_Z Y bdeeY[b^_Z e_a]_Z
_`VaQgYZ Y^[aV]V^cQ Y UV[aV]V^cQ5 ^Q] `aYUݷcbp S _hVaVU^_Z aQX Sb`_]^Ycm5
hc_ BY ‑ ^V @Qb[Q\m Y caQUYgYY XUVbm b_SVaiV^^_ UadTYV7 3 @Qb[Q\V Q^Q\_T
_`VaQgYZ Y^[aV]V^cQ8UV[aV]V^cQ `aYbdcbcSdVc S SYUV Sbca_V^^lf `a_gVUda
9>3 Y 4535 ^_5 RdUdhY `a_gVUdaQ]Y5 _^Y c_\m[_ ]V^poc X^QhV^YV `VaV]V^^_Z
Y R_\miV ^YhVT_ ^V UV\Qoc7 9^_V UV\_ BY5 TUV Y^[aV]V^c Y UV[aV]V^c ‑ nc_
_`VaQgYY5 c_ Vbcm _^Y ]_Tdc SbcaVhQcmbp S SlaQWV^Ypf Y5 VbcVbcSV^^_5 Y]Voc
^V[_c_a_V X^QhV^YV7 AQX\YhYV XQ[\ohQVcbp [Q[ aQX S nc_] X^QhV^YYC Vb\Y X^Q6
hV^YV] _`VaQgYY S `aVeY[b^_Z e_a]V _[QXlSQVcbp ^_S_V 1dWV dSV\YhV^^_V
Y\Y d]V^miV^^_V2 X^QhV^YV `VaV]V^^_Z5 c_ `_bceY[b^Qp e_a]Q S [QhVbcSV
bS_VT_ X^QhV^Yp Y]VVc bcQa_V X^QhV^YV `VaV]V^^_Z5 c_5 [_c_a_V Rl\_ S `VaV6
]V^^_Z U_ Sl`_\^V^Yp _`VaQgYY7

AQbb]_caY] U\p `aY]VaQ USQ eaQT]V^cQC

H F @D @ F @D
I F 44HD A F @44D

3 aVXd\mcQcV Sl`_\^V^Yp `VaS_T_ eaQT]V^cQ _RV `VaV]V^^lV H Y I `_\dhQc
X^QhV^YV A5 c_TUQ [Q[ `_b\V Sl`_\^V^Yp Sc_a_T_ eaQT]V^cQ @ c_WV RdUVc
aQS^Q A5 ^_ A RdUVc aQS^Q @7 B UV[aV]V^c_] bYcdQgYp `_\^_bcmo Q^Q\_TYh^Q7

3 bYbcV]V [_]Q^U YMY6::5 b [_c_a_Z5 [Q[ ]l X^QV]5 ^QhQ\Qbm Ybc_aYp ?B ^>9H Y
pXl[Q BY5 `aYbdcbcS_SQ\Q S_X]_W^_bcm `aY aQR_cV b [_bSV^^_Z QUaVbQgYVZ `a_YXSV6
bcY `aVY^[aV]V^c5 `aVUV[aV]V^c5 `_bcY^[aV]V^c Y\Y `_bcUV[aV]V^c c_T_ aVTYbcaQ5 YX
[_c_a_T_ RaQ\bp [_bSV^^lZ QUaVb7 Nc_ `_XS_\pVc \dhiV `_^pcm5 _c[dUQ SXp\Ybm S BY
_`VaQgYY 44 Y 667

6jݷ ^Vb[_\m[_ _`VaQgYZ

CV`Vam5 `_WQ\dZ5 ^QbcQ\_ SaV]p U\p ^Qbc_pjVZ n[X_cY[Y7 >Qh^ݷ] b XQ]V6
hQ^Yp5 hc_ S BY QaYe]VcYhVb[Y]Y _`VaQgYp]Y bhYcQocbp 1Y UVZbcSYcV\m^_
pS\pocbp2 _`VaQgYp SlX_SQ ed^[gYY 5 _R_X^QhQV]Qp [adT\l]Y b[_R[Q]Y5



>9 @a_TaQ]]Ya_SQ^YV ^Q pXl[V BY

Y _`VaQgYp Y^UV[bYa_SQ^Yp 1c_ Vbcm _RaQjV^Yp [ n\V]V^cd ]QbbYSQ25 [_6
c_aQp5 [Q[ Y S @Qb[Q\V5 _R_X^QhQVcbp b[_R[Q]Y [SQUaQc^l]Y7 @_Ua_R^_V aQb6
b]_caV^YV _`VaQgYY Y^UV[bYa_SQ^Yp _c\_WY] U_ `QaQTaQeQ5 `_bSpjݷ^^_T_
]QbbYSQ]D `a_ _`VaQgYo SlX_SQ ed^[gYY _c]VcY]5 hc_ `VaSl] Vݷ _`VaQ^U_]
pS\pVcbp Y]p ed^[gYY \YR_ QUaVb ed^[gYY:@5 Q Vݷ Qa^_bcm 1c7 V7 [_\YhVbcS_
_`VaQ^U_S2 ]_WVc Rlcm \oRl]5 ^_ ^V ]V^miV _U^_T_7 CQ[5 `aY SlX_SV ed^[6
gYY RVX `QaQ]Vca_S _`VaQgYp Vݷ SlX_SQ _[QXlSQVcbp d^Qa^_Z5 Y SlT\pUYc nc_
[Q[ Y]p ed^[gYY5 `_b\V [_c_a_T_ d[QXQ^l `dbclV b[_R[YC 6127 @_UhVa[^ݷ]5
hc_5 S _c\YhYV _c @Qb[Q\p5 S BY ncY b[_R[Y _RpXQcV\m^_ d[QXlSQocbp5 UQ6
WV [_TUQ `QaQ]Vca_S ^Vc5 SVUm Y]V^^_ b[_R[Y _R_X^QhQoc U\p [_]`Y\pc_aQ
SlX_S ed^[gYYD Y]p ed^[gYY RVX b[_R_[ S_b`aY^Y]QVcbp [_]`Y\pc_a_] [Q[
QUaVb ed^[gYY5 Q ^V Vݷ SlX_S7

@aY SlX_SV ed^[gYY b `QaQ]VcaQ]Y Qa^_bcm _`VaQgYY SlX_SQ b_bcQSYc
[_\YhVbcS_ `QaQ]Vca_S ed^[gYY `\ob _UY^D ^Q`aY]Va5 `aY SlX_SV ed^[6
gYY _c caݷf `QaQ]Vca_S Qa^_bcm _`VaQgYY SlX_SQ ‑ hVclaVC U\p SlaQWV^Yp
6115 25 32 ]_W^_ b[QXQcm5 hc_ _`VaQ^UQ]Y _`VaQgYY 12 bcQ\Y 65 15 2 Y 37

B\VUdojVZ n[X_cYhVb[_Z _`VaQgYVZ ]l aQbb]_caY] cVa^Qa^do 1c_ Vbcm
Y]Vojdo caY QaTd]V^cQ2 db\_S^do _`VaQgYo7 8Q`YblSQVcbp _^Q S SYUV
caݷf SlaQWV^YZ5 `_b\V `VaS_T_ bcQSYcbp S_`a_bYcV\m^lZ X^Q[5 `_b\V Sc_a_6
T_ ‑ US_Vc_hYV5 hc_Rl _cUV\Ycm VT_ _c caVcmVT_7 @VaS_V SlaQWV^YV SlhYb\p6
Vcbp Y aQbb]QcaYSQVcbp [Q[ \_TYhVb[_V X^QhV^YV ݷYbcY^Qݷ1 Y\Y 25ݷWm_\ݷ Y Vb6
\Y `_\dhY\Qbm 5ݷYbcY^Qݷ c_ SlhYb\pVcbp Sc_a_V SlaQWV^YV5 Q Vb\Y ݷWm_\ݷ ‑
c_ caVcmV7 >Q`aY]Va5 ]l ]_T\Y Rl ^Q`YbQcmC

H F 3?>41I2 H @B?1I2 C 3?>DB11I2D

3 nc_] b\dhQV b^QhQ\Q RdUVc SlXSQ^Q ed^[gYp 3?>41I25 Y Vb\Y _^Q SVa^ݷc
ݷYbcY^dݷ 1hc_ dT_U^_ [a_]V ^d\p2 ‑ c_ S `VaV]V^^do H `_`QUݷc aVXd\mcQc
SlhYb\V^Yp @B?1I25 Q 3?>DB1 S__RjV ^V RdUVc SlXlSQcmbpD Vb\Y WV 3?>41I2
SVa^ݷc 5ݷWm_\ݷ c_ Vbcm ^_\m5 c_ Sbݷ RdUVc ^Q_R_a_cC @B? SlXlSQcmbp ^V RdUVc5 Q
aVXd\mcQc SlhYb\V^Yp 3?>DB11I2 RdUVc XQ^Vbݷ^ S H7 2_\VV `_`d\pa^lZ `aY]Va
db\_S^_Z _`VaQgYY SlT\pUYc cQ[C

=1H F 1 G 2 H 1 C 2D

8UVbm S `VaV]V^^do =1H XQ^_bYcbp R_\miVV YX USdf X^QhV^YZ ‑ 1 Y 27 Nc_c
`aY]Va \Q[_^Yh^VV5 ^_ _^ ^V UQݷc S_X]_W^_bcY `_pb^Ycm5 hc_ YX Sc_a_T_ Y
caVcmVT_ _`VaQ^U_S SlRYaQVcbp _UY^5 Q Sc_a_Z `aY nc_] ^V c_\m[_ ^V SlRY6
aQVcbp5 ^_ Y5 hc_ _hV^m SQW^_5 ^V SlhYb\pVcbpD ^Q `aVUlUdjV] `aY]VaV nc_
SYU^_ R_\VV ^QT\pU^_7

Hc_Rl `_^pcm5 XQhV] cQ[Qp _`VaQgYp ^dW^Q5 b\VUdVc b__RaQXYcm5 hc_ _^Q5
VbcVbcSV^^_5 ]_WVc `aY]V^pcmbp ^V c_\m[_ S `aQS_Z hQbcY `aYbSQYSQ^Yp5 ^_
Y5 ^Q`aY]Va5 S [QhVbcSV `QaQ]VcaQ ed^[gYYC

:@6bcm c_h[Q XaV^Yp5 hc_ S BY Y]p ed^[gYY Y Vbcm Vݷ QUaVb5 ^_ Vbcm Y `a_cYS_`_\_W6
^Qp c_h[Q XaV^Yp5 Y bQ]_V XQ^pc^_V5 hc_ bV]Q^cY[Q ^V[_c_alf _`VaQgYZ `_UUVaWYSQVc _RV
c_h[Y XaV^Yp5 ^V UQSQp S_X]_W^_bcY `_^pcm5 [Q[Qp YX ^Yf `aQSY\m^Qp7 @_Ua_R^_V aQbb]_c6
aV^YV nc_T_ ]_]V^cQ RdUVc `aYSVUV^_ S]VbcV b _`YbQ^YV] d[QXQcV\VZ ^Q ed^[gYY7



=7<7 2QX_SlV baVUbcSQ pXl[Q BY >:

@B9>D612V1H9=E= F1<E5 9C 54e>25 1 G 2 H 1 C 22D

2_\VV b\_W^lZ `aY]Va ]_WVc _[QXQcmbp ^V`_^pc^l]D S nc_] ^Vc ^YhVT_ bcaQi^_T_5
VT_ ]_W^_ bVZhQb `a_`dbcYcm Y SVa^dcmbp [ ^V]d `_b\V YXdhV^Yp _`VaQc_aQ 6?B7 @dbcm
d ^Qb Vbcm ]QbbYS gV\lf hYbV\ F535 Q VT_ aQX]Va faQ^Ycbp S `VaV]V^^_Z FC9J55 Y _c
^Qb caVRdVcbp SlUQcm VT_ n\V]V^cl ^Q bcQ^UQac^lZ SlS_U5 aQXUV\YS Yf XQ`pcl]Y Y
`a_RV\Q]Y5 Q S [_^gV `_bcQSYcm `VaVS_U bca_[Y7 Nc_ ]_W^_5 ^Q`aY]Va5 bUV\Qcm cQ[C

6?B19 F 9D 9 E FC9J5D 9442
@B9>D612545C25 F53d9f5 19 E FC9J56:2 H 25 2 C 2e>22D

@_WQ\dZ5 bQ]Qp n[X_cYhVb[Qp _`VaQgYp pXl[Q BY ‑ nc_ _`VaQgYp 7ݷXQ`pcQpݷ
3laQWV^YV SYUQ 152 SlhYb\pVcbp cQ[C b^QhQ\Q SlhYb\pVcbp 15 `_c_] Sl6
hYb\pVcbp 25 Q X^QhV^YV] SbVT_ S]VbcV bcQ^_SYcbp aVXd\mcQc SlhYb\V^Yp 27
; c_]d5 [Q[ Y TUV ncQ _`VaQgYp ]_WVc _[QXQcmbp `_\VX^_Z5 ]l Vjݷ SVa^6[ݷ
bpD ^_ S__RjV6c_ nc_Z _`VaQgYY S pXl[V S`_\^V ]_T\_ Rl ^V Rlcm5 `_b[_\m[d
S_ SbVf b\dhQpf5 [_TUQ Vݷ Yb`_\mXdoc5 RVX ^Vݷ ]_W^_ \VT[_ _R_ZcYbm7 @aY
nc_] bQ] bY]S_\ 5ݷXQ`pcQpݷ ^Q`aY]Va5 aQXUV\pVc `QaQ]Vcal S SlX_SV ed^[6
gYY5 Y cQ] [_]`Y\pc_a S_b`aY^Y]QVc nc_c bY]S_\ ^V [Q[ bY]S_\ _`VaQgYY5 Q
[Q[ `a_bc_Z bY^cQ[bYhVb[YZ aQXUV\YcV\m7 ?bcQݷcbp c_\m[_ `aY`_]^Ycm ^Qid
]Q^cadC ^Vc5 BY ]l \oRY] ^V XQ nc_7

?cUV\m^_T_ aQbb]_caV^Yp XQb\dWYSQVc _`VaQgYp `aV_RaQX_SQ^Yp cY6
`Q SlaQWV^Yp 7 6b\Y 5H@B ‑ nc_ ^V[_c_a_V SlaQWV^YV5 Q DI@5 ‑ ^V[YZ cY`5
c_ [_^bcad[gYp SYUQ 1DI@525H@B _X^QhQVc X^QhV^YV 5H@B5 cY` [_c_a_T_ `aY6
^dUYcV\m^_ XQ]V^ݷ^ ^Q DI@57 @dbcm5 ^Q`aY]Va5 d ^Qb Y]VVcbp gV\_hYb\V^^Qp
`VaV]V^^Qp >D SlaQWV^YV 14?E2<521>4:28<79 _X^QhQVc5 hc_ [ X^QhV^Yo > Rd6
UVc `aYRQS\V^Q VUY^YgQ5 aVXd\mcQc RdUVc `aV_RaQX_SQ^ S hYb\_ b `\QSQojVZ
c_h[_Z 1cY`Q 4?E2<52 Y `_UV\V^ ^Q <795 `aYhݷ] UV\V^YV RdUVc ݷQbc_pjVV^ݷ
1^V gV\_hYb\V^^_V25 cQ[ [Q[ VT_ _`VaQ^Ul ‑ hYb\Q b `\QSQojVZ c_h[_Z7

HQjV SbVT_ _`VaQgYo `aV_RaQX_SQ^Yp cY`Q `aY]V^poc U\p QUaVb^lf Sl6
aQWV^YZ Y d[QXQcV\VZ5 ^_ _R nc_] d ^Qb aQXT_S_a Vjݷ S`VaVUY7

?`VaQgYY5 bSpXQ^^lV b QUaVbQ]Y Y d[QXQcV\p]Y

3 XQSVaiV^YV _RbdWUV^Yp _`VaQgYZ `VaVhYb\Y] cV YX ^Yf5 U\p [_c_alf SaV]p `_6
Ua_R^_T_ _`YbQ^Yp Vjݷ ^V `aYi\_5 `_b[_\m[d ]l `_[Q ^V X^Q[_]l ^Y b d[QXQcV\p]Y5
^Y b_ bcad[cda^l]Y cY`Q]Y7 ;_ SbV] ncY] _`VaQgYp] ]l _RpXQcV\m^_ SVa^ݷ]bp5 XUVbm
WV ]l `aYS_UY] Yf Yb[\ohYcV\m^_ U\p `_\^_cl [QacY^lC

∙ _`VaQgYp SXpcYp QUaVbQ _R_X^QhQVcbp Q]`VabQ^U_] 5ݷ6ݷ Q _c `_RYc_S_T_ ݷYݷ
_c\YhQVcbp [_\YhVbcS_] _`VaQ^U_S ‑ _^Q d^Qa^Qp5 S _c\YhYV _c RY^Qa^_T_ `_6
RYc_S_T_ DݷYݷ ^Q`aY]Va5 SlaQWV^YV 6H _X^QhQVc QUaVb `VaV]V^^_Z HD

∙ _RaQc^Qp _`VaQgYp ‑ _`VaQgYp aQXl]V^_SQ^Yp 1Q^T\7 45B565B5>3525 _R_X^QhQVcbp
XSݷXU_h[_Z Dݷ3ݷ _c _`VaQgYY d]^_WV^Yp Vݷ c_WV _c\YhQoc `_ [_\YhVbcSd QaTd6
]V^c_SD ^Q`aY]Va5 Vb\Y @ ‑ nc_ ^V[YZ QUaVb5 c_ 3@ ‑ nc_ c_5 hc_ aQb`_\_WV^_ S
`Q]pcY `_ nc_]d QUaVbdD

∙ _`VaQgYp SlR_a[Y `_\p YX bcad[cdal Y\Y _RkVUY^V^Yp _R_X^QhQVcbp c_h[_Z
1hc_6^YRdUm Sa_UV 9D5=:7>5HD2D

∙ _`VaQgYp SlR_a[Y `_\p YX bcad[cdal Y\Y _RkVUY^V^Yp `_ Y]VojV]dbp QUaVbd
_R_X^QhQVcbp bcaV\[_Z 6GD ^Q`aY]Va5 16G2 Vbcm c_ WV bQ]_V5 hc_ Y 1312727



>; @a_TaQ]]Ya_SQ^YV ^Q pXl[V BY

? `aY_aYcVcQf _`VaQgYZ

2_\miY^bcS_ [^YT5 `_bSpjݷ^^lf pXl[d BY5 b_UVaWQc `_\^do cQR\Ygd
`aY_aYcVc_S _`VaQgYZ5 Y ^Qf_Upcbp \oUY5 SlXdRaYSQojYV ncd cQR\Ygd ^Q6
YXdbcmD S _b^_S^_] nc_ bcdUV^cl6ca_Vh^Y[Y5 [_c_al] _RpXQcV\m^_ ^QU_ dRV6
UYcm f_cp Rl bQ]_T_ bVRp5 hc_ dbY\YZ ^Q dhݷRd `_caQhV^_ 5ݷ_^U_bcQc_hݷ Q
Vb\Y ^YhVT_ ^V `_\dhY\_bm5 c_ SY^_SQc `aVU]Vc5 Q ^V bcdUV^cD [a_]V c_T_5 S
SlXdRaYSQ^YY cQR\Ygl `aY_aYcVc_S hQbc_ _[QXlSQocbp XQ]VhV^l [\QbbYhV6
b[YV d^l\lVݷ _c\Yh^Y[Y5ݷ d [_c_alf S i[_\V SlaQR_cQ\Qbm SaVU^Qp `aY6
Slh[Q XdRaYcm Sb5ݷ hc_ `_`Q\_bm S dhVR^Y[V7 AQXd]VVcbp5 U\p `aQ[cYhVb[_6
T_ `a_TaQ]]Ya_SQ^Yp X^Q^YV nc_Z cQR\Ygl ^V c_\m[_ ^V _RpXQcV\m^_5 ^_ Y5
`_WQ\dZ5 RVb`_\VX^_7 5_bcQc_h^_ `_]^Ycm SbVT_ ^Vb[_\m[_ ^Vb\_W^lf `aQ6
SY\D

∙ `aY_aYcVc d]^_WV^Yp Y UV\V^Yp SliV5 hV] b\_WV^Yp Y SlhYcQ^Yp ‑
cQ[ WV5 [Q[ Y S ]QcV]QcYhVb[Yf e_a]d\QfD `_ c_Z WV `aYhY^V `aY6
_aYcVc [_^ko^[gYY SliV `aY_aYcVcQ UYXko^[gYY5 SVUm [_^ko^[gYp
Q^Q\_TYh^Q d]^_WV^Yo5 Q UYXko^[gYp ‑ b\_WV^YoD

∙ `aY_aYcVc baQS^V^YZ ^YWV5 hV] `aY_aYcVc QaYe]VcY[Y5 Q `aY_aYcVc
\_TYhVb[Yf bSpX_[ ^YWV5 hV] `aY_aYcVc baQS^V^YZD S hQbc^_bcY5 S Sl6
aQWV^YY 3 GF ’1’ 66 3 EF ’J’ b[_R[Y ^V ^dW^l 1S _c\YhYV5 [bcQcY5
_c @Qb[Q\p ‑ nc_ c_c aVU[YZ b\dhQZ5 [_TUQ BY _[QXlSQVcbp `_bca_V^
\_TYh^VV2D

∙ `aY_aYcVc \oR_Z d^Qa^_Z _`VaQgYY SliV5 hV] `aY_aYcVc \oR_Z RY^Qa6
^_ZD `aY nc_] _`VaQgYp Y^UV[bYa_SQ^Yp df5 [Q[ ^Y bcaQ^^_5 bhYcQVcbp
d^Qa^_Z5 ^Vb]_cap ^Q ^Q\YhYV Sc_a_T_ _`VaQ^UQ5 XQ`YblSQV]_T_ ]VWUd
b[_R[Q]YD d^Qa^_Z bhYcQVcbp Y _`VaQgYp SlX_SQ ed^[gYY 125 b[_\m[_
Rl `QaQ]Vca_S ^Y b_UVaWQ\_bm S^dcaY b[_R_[D

∙ `aY_aYcVc bdeeY[b^lf _`VaQgYZ SliV5 hV] `aY_aYcVc `aVeY[b^lfD ^Q6
`aY]Va5 S SlaQWV^YY 441d@f b^QhQ\Q [ 1 `aY]V^pVcbp Y^UV[bYa_SQ^YV5
Q [ VT_ aVXd\mcQcd 1c_ Vbcm [ `_\dhV^^_]d n\V]V^cd ]QbbYSQ2 `aY]V^p6
Vcbp 44D

∙ `aY_aYcVc cVa^Qa^_Z db\_S^_Z _`VaQgYY ^YWV SbVT_ `VaVhYb\V^^_T_5
Q `aY_aYcVc SbVf _`VaQgYZ `aYbSQYSQ^Yp ‑ Vjݷ ^YWV5 Y S bQ]_] ^Y6
Xd cQR\Ygl T_aU_ aQb`_\QTQVcbp _`VaQgYp DݷXQ`pcQpݷ Vb\Y ^V _RaQjQcm
S^Y]Q^Yp ^Q 5ݷXQ`pcdoݷ c_ S _`VaQ^UQf cVa^Qa^_Z _`VaQgYY ]_W^_
Yb`_\mX_SQcm 1RVX b[_R_[2 \oRlV SlaQWV^Yp5 ^V b_UVaWQjYV `aYbSQY6
SQ^YZ5 Q S `aQS_Z hQbcY `aYbSQYSQ^Yp5 _`pcm WV RVX b[_R_[5 `_bcQSYcm
S__RjV \oR_V SlaQWV^YV 1[a_]V b_UVaWQjYf XQ`pcdoD ^_ SlaQWV^Yp5
S [_c_alf XQ`pcQp Sb6ݷcQ[Y b_UVaWYcbp5 \dhiV ^V `aY]V^pcm5 pb^_bcY
`a_TaQ]]V _^Y ^V U_RQSpc27

=7<7?7 ?`VaQc_al pXl[Q BY

;_\YhVbcS_ _`VaQc_a_S S pXl[V BY T_aQXU_ ]V^miV5 hV] S @Qb[Q\V5 `_6
c_]d hc_ SbV S_X]_W^_bcY5 [_c_alV c_\m[_ ]_Tdc Rlcm SlcVb^V^l YX pXl[Q



=7<7 2QX_SlV baVUbcSQ pXl[Q BY ><

S RYR\Y_cV[d5 aVQ\YX_SQ^l Y]V^^_ S RYR\Y_cV[V7 ;Q[ dWV T_S_aY\_bm5 S BY
1bQ]_] `_ bVRV2 _cbdcbcSdoc [Q[YV Rl c_ ^Y Rl\_ baVUbcSQ SS_UQ6SlS_UQ5
Q SbVS_X]_W^lV @B9>D6’l Y C31>6’l ‑ nc_ RYR\Y_cVh^lV ed^[gYY5 [_c_alV
bQ]Y ^Q`YbQ^l ^Q BY7 Nc_ `_XS_\Y\_ b_XUQcV\p] pXl[Q _TaQ^YhYcmbp SbVT_
_UY^^QUgQcmo _`VaQc_aQ]Y5 [_c_alV ]l bVZhQb `VaVhYb\Y]7

HYcQcV\p]5 `aYSl[iY] [ @Qb[Q\o5 Vjݷ aQX aV[_]V^UdVcbp _RaQcYcm S^Y6
]Q^YV ^Q c_5 hc_5 S _c\YhYV _c @Qb[Q\p5 bY]S_\ c_h[Y b XQ`pc_Z S BY bhY6
cQVcbp ^V aQXUV\YcV\V] _`VaQc_a_S5 Q hQbcmo bY^cQ[bYbQ bQ]Yf _`VaQc_a_S
1`aYc_] ^V SbVf27 9^QhV T_S_ap5 Vb\Y bY^cQ[bYb_] _`VaQc_aQ `aVUdb]_caV^Q
c_h[Q b XQ`pc_Z5 c_ _^Q RdUVc ^dW^Q cQ] S^V Sbp[_Z XQSYbY]_bcY _c [_^cV[6
bcQD Vb\Y WV _^Q ^V `aVUdb]_caV^Q ‑ c_ Vݷ cQ] ^V RdUVc 1nc_ X^QhYc5 hc_
[_]`Y\pc_a RVX Sbp[_Z c_h[Y b XQ`pc_Z X^QVc5 [Q[ aQb`_X^Qcm [_^Vg cQ[_T_
_`VaQc_aQ27

6jݷ _U^_ _RjVV _c\YhYV _c @Qb[Q\p b_bc_Yc S c_]5 hc_ [\ohVSlf b\_S5
[_c_alV bcQSpcbp ]VWUd db\_SYV] Y cV\_] 1`_U_R^_ `Qb[Q\VSb[Y] 4?5 D85> Y
?62 S BY ^V `aVUdb]_caV^_D b_XUQcV\p] BY `aYi\_bm `aYUd]Qcm UadT_Z b`_6
b_R _R_X^QhV^Yp [_^gQ db\_S^_T_ SlaQWV^YpC nc_ UV\QVcbp `dcݷ] XQ[\ohV^Yp
VT_ S [adT\lV b[_R[Y5 [_c_alV XUVbm 1S _c\YhYV _c @Qb[Q\p2 _RpXQcV\m^l7

3lhYb\V^YV SlaQWV^Yp

HQjV UadTYf S `a_TaQ]]Qf ^Q BY SbcaVhQVcbp _`VaQc_a SlhYb\V^Yp
SlaQWV^Yp aQUY `_R_h^_T_ neeV[cQ 7 6T_ bY^cQ[bYb SlT\pUYc _hV^m
`a_bc_C nc_ `a_YXS_\m^_V QaYe]VcYhVb[_V SlaQWV^YV5 `_b\V [_c_a_T_ bc_Yc
c_h[Q b XQ`pc_Z ‑ _^Q [Q[ aQX Y `aVSaQjQVc SlaQWV^YV 1[_c_a_V ]_T\_ Rl
Rlcm hQbcmo UadT_T_ SlaQWV^Yp2 S XQ[_^hV^^do [_^bcad[gYo ‑ _`VaQc_a7
A_\m d nc_Z c_h[Y b XQ`pc_Z US_Z^QpC S_6`VaSlf5 _^Q b__RjQVc [_]`Y\pc_ad5
hc_ [_^bcad[gYp XQ[_^hY\Qbm Y ]_W^_ R_\miV ^V _WYUQcm `_pS\V^Yp X^Q6
[_S _`VaQgYZD S_6Sc_alf5 _^Q `_[QXlSQVc5 hc_ U\p UQ^^_T_ SlaQWV^Yp ^Qb
b_SVaiV^^_ ^V Y^cVaVbdVc VT_ X^QhV^YV7

3 `aY^gY`V5 [_^bcad[gYY SYUQ

H 4 >D

Y\Y UQWV `a_bc_ ݷD<ݷ b c_h[Y XaV^Yp pXl[Q BY _[QXlSQocbp S`_\^V \VTY6
cY]^l]Y5 f_cp Y RVbb]lb\V^^l]Y5 SVUm XUVbm ^Vc ^Y[Q[_T_ `_R_h^_T_ ne6
eV[cQ7 ?`cY]YXQc_a `a_bc_ SlRa_bYc b__cSVcbcSdojYZ [_U5 Q [_]`Y\pc_a5
Vb\Y VT_ XQ`dbcY\Y b e\QT_] 6`1<<5 SlUQbc `aVUd`aVWUV^YV5 hc_ UQ^^lZ
_`VaQc_a V^ݷ Y]VVc neeV[cQݷ 181C >? 5ff53D2 ‑ _^ cQ[ `_bcd`QVc SbVTUQ5 [_6
TUQ [_^bcad[gYp ^V ^QadiQVc e_a]Q\m^lf `aQSY\ pXl[Q5 ^_ Vbcm _b^_SQ^Yp
b_]^VSQcmbp5 hc_ `a_TaQ]]Ybc Y]V\ S SYUd Y]V^^_ nc_7 ;_^Vh^_5 _`VaQc_a
SlhYb\V^Yp SlaQWV^Yp `aYUd]Q^ U\p b_SVaiV^^_ Y^lf bYcdQgYZ7 ?U^Q YX
^Yf ‑ nc_ _Rl[^_SV^^_V `aYbSQYSQ^YVC

H F :@D



>= @a_TaQ]]Ya_SQ^YV ^Q pXl[V BY

9X `aVUlUdjVT_ `QaQTaQeQ ]l dX^Q\Y5 hc_ `aYbSQYSQ^YV S BY pS\pVcbp _`V6
aQgYVZ5 cQ[ hc_ H F :@ ‑ nc_ ^V R_\VV hV] SlaQWV^YV5 [_c_a_V ]_T\_ Rl
SbcaVcYcmbp S b_bcQSV R_\VV b\_W^lf SlaQWV^YZ Y [_c_a_V5 [bcQcY T_S_ap5
Y]VVc X^QhV^YVD bY]S_\ c_h[Y b XQ`pc_Z d[QXlSQVc5 hc_ ^Qb ^V Y^cVaVbdVc nc_
X^QhV^YV5 Q SlaQWV^YV pS\pVc b_R_Z XQSVaiݷ^^do [_^bcad[gYo7 @_UhVa[^ݷ]
Vjݷ aQX5 nc_ ^Y[Q[_Z ^V VaQc_a`_ݷ `aYbSQYSQ^Yp5ݷ cQ[_T_ S BY `a_6
bc_ ^Vc7 Nc_ _`VaQc_a SlhYb\V^Yp SlaQWV^Yp aQUY `_R_h^_T_ neeV[cQ5 Q
bQ]_ SlaQWV^YV `_bca_V^_ ^Q _b^_SV RY^Qa^_Z QaYe]VcYhVb[_Z _`VaQgYY ‑
`aYbSQYSQ^Yp7

3c_aQp hQbc_ SbcaVhQojQpbp bYcdQgYp ‑ nc_ SlX_S ed^[gYY aQUY `_R_h6
^_T_ neeV[cQ7 CQ[_SQ5 ^Q`aY]Va5 f_a_i_ X^Q[_]Qp ^Q] bca_[Q

@B9>D612Q5<<?5 G?B<4e>22D

3lT\pUYc nc_ b_SbV] ^V `_f_WV ^Q SliV`aYSVUݷ^^_V `aYbSQYSQ^YV5 Y cV]
^V ]V^VV nc_ c_c WV bQ]lZ _`VaQc_a SlhYb\V^Yp SlaQWV^Yp7 3 [QhVbcSV
SlaQWV^Yp XUVbm Slbcd`QVc RY^Qa^Qp SVabYp SlX_SQ ed^[gYY 1`VaSlZ QaTd6
]V^c ‑ @B9>D65 Sc_a_Z QaTd]V^c ‑ bca_[_SlZ \YcVaQ\ 2Q5<<?5 G?B<4e>227
=l UQWV X^QV]5 hc_ d nc_T_ SlaQWV^Yp Vbcm X^QhV^YV ‑ ed^[gYp @B9>D6 S
aVXd\mcQcV cQ[_T_ SlX_SQ SVa^ݷc hYb\_ :<5 ^_ ^Q] nc_ hYb\_ ^V ^dW^_5 _ hݷ]
]l Y b__RjQV] [_]`Y\pc_ad5 `_bcQSYS c_h[d b XQ`pc_Z7

?c]VcY]5 hc_ SlaQWV^YV ]_WVc Rlcm `dbcl]5 S aVXd\mcQcV hVT_ `_\dhYc6
bp bQ]lZ [_a_c[YZ _`VaQc_a pXl[Q BY ‑ dbc_Z`ݷ _`VaQc_a5ݷ b_bc_pjYZ YX
_U^_Z c_\m[_ c_h[Y b XQ`pc_Z7 6T_ hQbc_ Yb`_\mXdoc S [QhVbcSV cV\Q gY[\Q5
[_TUQ Sb5ݷ hc_ U_\WV^ UV\Qcm gY[\5 _[QXQ\_bm S XQT_\_S[V 1S BY cQ[_V `a_Yb6
f_UYc b`\_im Y apU_]27 3`a_hV]5 dW Vb\Y SQ] `_^QU_RY\bp `dbc_Z _`VaQc_a5
T_aQXU_ \dhiV bUV\Qcm VT_ S SYUV `dbc_T_ R\_[Q 5ݷKMݷ hV] S SYUV ^V`aY]Vc^_Z
Y b\YSQojVZbp b _[adWQojY] cV[bc_] c_h[Y b XQ`pc_Z7 @dbclV eYTda^lV
b[_R[Y T_aQXU_ \dhiV SYU^_ S cV[bcV `a_TaQ]]l5 Y ^V S_X^Y[QVc ^Y[Q[Yf
b_]^V^YZ5 hc_ QSc_a `a_TaQ]]l Y]V\ S SYUd Y]V^^_ `dbc_Z _`VaQc_a5 Q ^V
hc_6c_ UadT_V7

B_bcQS^_Z _`VaQc_a 1R\_[2D \_[Q\m^lV `VaV]V^^lV

;Q[ Y S @Qb[Q\V5 S BY hQbc_ 1Y a_S^_ `_ cV] WV `aYhY^Q]2 S_X^Y[QVc `_6
caVR^_bcm _RkVUY^Ycm ^Vb[_\m[_ _`VaQc_a_S S _UY^D U\p nc_T_ Yb`_\mXdVcbp
b_bcQS^_Z _`VaQc_a5 [_c_alZ5 [Q[ ]l dWV db`V\Y `_^pcm 1Y5 S_X]_W^_5
UQWV `aYSl[^dcm [ nc_]d25 _R_X^QhQVcbp eYTda^l]Y b[_R[Q]Y7 >_ S baQS6
^V^YY b @Qb[Q\V] b_bcQS^_Z _`VaQc_a pXl[Q BY ‑ baVUbcS_ R_\VV ]_j^_V5
`_b[_\m[d S BY b_bcQS^_Z _`VaQc_a pS\pVcbp `_\^_gV^^l] R\_[_] ‑ cQ[Y]
eaQT]V^c_] `a_TaQ]]l5 U\p [_c_a_T_ S_X]_W^l \_[Q\m^lV _`YbQ^Yp:A7

:A>Q`_]^Y]5 hc_ S @Qb[Q\V R\_[Y SbcaVhQocbp c_\m[_ S `a_gVUdaQf Y ed^[gYpfD b_R6
bcSV^^_ T_S_ap5 `Qb[Q\VSb[Qp `_U`a_TaQ]]Q `aVUbcQS\pVc b_R_Z XQT_\_S_[ Y R\_[5 Q R\_[5
S bS_o _hVaVUm5 b_bc_Yc YX bV[gYY _`YbQ^YZ Y bV[gYY _`VaQc_a_S5 `_b\VU^pp _RaQ]\pVcbp
caQUYgY_^^l]Y VaQc_a^l]Y`_ݷ b[_R[Q]Y7ݷ



=7<7 2QX_SlV baVUbcSQ pXl[Q BY >>

<_[Q\m^lV `VaV]V^^lV 1Y UadTYV \_[Q\m^lV Y]V^Q5 _ [_c_alf ]l dX^QV]
`_XWV2 _`YblSQocbp S bQ]_] ^QhQ\V R\_[Q5 baQXd `_b\V _c[alSQojVZ eYTda6
^_Z b[_R[Y:B Y U_ `_pS\V^Yp S R\_[V `VaS_T_ _`VaQc_aQ7 >Q`_]^Y]5 hc_ bY^6
cQ[bYb _`YbQ^Yp `VaV]V^^lf S BY S `a_bcVZiV] b\dhQV;9 `aVU`_\QTQVc Y]p
cY`Q5 Sb\VU XQ [_c_al] YUݷc Y]p `VaV]V^^_Z5 \YR_ ^Vb[_\m[_ cQ[Yf Y]5^ݷ
aQXUV\ݷ^^lf XQ`pc_Z7 ?`YbQ^Yp \_[Q\m^lf `VaV]V^^lf ]l dWV SYUV\Y S
`aY]VaV `a_TaQ]]l5 aViQojVZ [SQUaQc^_V daQS^V^YV5 ^_ cQ] `VaV]V^^lV
_`YblSQ\Ybm S ^QhQ\V ed^[gYYD cV`Vam ]l X^QV]5 hc_ nc_ ]_W^_ UV\Qcm S
^QhQ\V \oR_T_ b_bcQS^_T_ _`VaQc_aQ7

; `aY]Vad5 `aY aVQ\YXQgYY b_acYa_S[Y ]QbbYSQ ݷ[_]dXlam`ݷ ^Q] ^dW^Q
`VaV]V^^Qp5 hVaVX [_c_ado ]l ]V^pV] ]VbcQ]Y X^QhV^Yp S n\V]V^cQf ]QbbY6
SQ5 Vb\Y ncY n\V]V^cl bc_pc ^V S c_] `_apU[V7 3 @Qb[Q\V ]l ncd `VaV]V^^do
Sl^dWUV^l Rl\Y _`YblSQcm [Q[ \_[Q\m^do `VaV]V^^do b__cSVcbcSdojVZ
`a_gVUdal7 3 BY nc_ ]_W^_ bUV\Qcm R_\VVݷ \_[Q\m^_5ݷ `ap]_ S cV\V 96’Q5
^Q`aY]VaC

9611d9f G 1d94:f2 K
9>D DD
D F 1d9fD
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1d94:f F DD
6<17 F :D

M

@VaV]V^^Qp D ^YTUV R_\miV ^V ^dW^Q5 ^_ S @Qb[Q\V ^Q] `aYf_UY\_bm cVa`Vcm
c_c eQ[c5 hc_ _^Q SYU^Q S_ Sbݷ] cV\V `a_gVUdal7 3 `aYSVUݷ^^_] `aY]VaV
]l _TaQ^YhY\Y _R\Qbcm SYUY]_bcY `VaV]V^^_Z D cQ[5 hc_ Vݷ ^V SYU^_ ^YTUV5
[a_]V c_T_ eaQT]V^cQ5 S [_c_a_] _^Q ^V`_baVUbcSV^^_ Yb`_\mXdVcbp7

3VcS\V^YV

B _`VaQc_a_] 96 ]l dWV ^V_U^_[aQc^_ SbcaVhQ\Ybm S `aY]VaQf5 cQ[ hc_
^Q] _bcQ\_bm b[QXQcm `a_ ^VT_ ^V cQ[ ]^_T_7 6T_ _RjYZ bY^cQ[bYb cQ[_SC

96 1 Edb\_SYVG 2 E_`VaQc_a :G [ 5<C5 E_`VaQc_a ;G ]
;Q[ nc_ _Rlh^_ `a_Ybf_UYc S BY5 db\_S^_V SlaQWV^YV _RpXQcV\m^_ U_\W^_
Rlcm XQ[\ohV^_ S [adT\lV b[_R[Y7 CY` db\_S^_T_ SlaQWV^Yp U_\WV^ Rlcm
\YR_ gV\_hYb\V^^l]5 \YR_ QUaVb^l]D QaYe]VcYhVb[YZ ^_\m Y ^d\VS_Z d[QXQ6
cV\m _X^QhQoc 5ݷWm_\ݷ Sbݷ _bcQ\m^_V ‑ 7ݷYbcY^dݷ 6b\Y aVXd\mcQc_] SlhYb6
\V^Yp db\_S^_T_ SlaQWV^Yp bcQ\Q 5ݷYbcY^Qݷ Sl`_\^pVcbp E_`VaQc_a :G5 S

:B1Sc_al bcQ^UQacQ LBB nc_ _TaQ^YhV^YV 5ݷc]V^Y\Y_ݷ Q _`YblSQcm `VaV]V^^lV aQXaV6
iY\Y S \oR_] ]VbcV `a_TaQ]]lD ^Qbc_pcV\m^_ ^V aV[_]V^UdV] ncY] `_\mX_SQcmbp ‑ ncQ
S_X]_W^_bcm ^V bc_Yc c_T_5 hc_Rl aQUY ^Vݷ ^QhQcm Yb`_\mX_SQcm ^V\V`lZ LBB S]Vbc_ caQ6
UYgY_^^_T_ pXl[Q BY7

;93 _RjV] SYUV bY^cQ[bYb _`YbQ^Yp `VaV]V^^_Z S BY haVXSlhQZ^_ b\_WV^ ‑ ^Qbc_\m[_5
hc_ ]l S__RjV ^V RdUV] `aYS_UYcm VT_ `_\^_bcmo5 Q _cUV\m^lV VT_ S_X]_W^_bcY RdUV]
SS_UYcm `_bcV`V^^_7



>? @a_TaQ]]Ya_SQ^YV ^Q pXl[V BY

`a_cYS^_] b\dhQV Sl`_\^pVcbp E_`VaQc_a ;G5 Vb\Y cQ[_S_Z VbcmD VT_ ]_WVc
^V Rlcm5 `_b[_\m[d SVc[Q 5<C5 ^V_RpXQcV\m^Q7

B\VUdVc _RaQcYcm S^Y]Q^YV ^Q c_5 hc_ bY^cQ[bYb _`VaQc_aQ 96 bQ] `_
bVRV ^V `aVUdb]QcaYSQVc c_h[Y b XQ`pc_Z5 ^_ Vݷ ]_Tdc `aVUdb]QcaYSQcm
E_`VaQc_a :G Y E_`VaQc_a ;G7 >Q\YhYV Y\Y _cbdcbcSYV SVc[Y 5<C5 ^Y[Q[ ^V
S\YpVc ^Q ^Q\YhYV Y\Y _cbdcbcSYV c_h[Y b XQ`pc_Z S E_`VaQc_aV :G5 ^Q nc_
S\YpVc c_\m[_ bY^cQ[bYb bQ]_T_ nc_T_ _`VaQc_aQD `_b\V @Qb[Q\p ^V[_c_a_V
SaV]p `aYf_UYcbp `aYSl[Qcm [ c_]d5 hc_ c_h[Q b XQ`pc_Z `VaVU 5<C5 ‑ nc_
^V _iYR[Q7

GY[\l

@a_bcVZiYZ SQaYQ^c gY[\Q ‑ _Rl[^_SV^^lZ gY[\ b `aVUdb\_SYV] 5 [_6
c_alZ SlT\pUYc S BY `_hcY cQ[ WV5 [Q[ S @Qb[Q\V 1UQWV [\ohVS_V b\_S_ Yb6
`_\mXdVcbp c_ WV bQ]_V ‑ G89<525 c_\m[_ db\_SYV `aYf_UYcbp RaQcm S [adT\lV
b[_R[Y Y `aY nc_] ^Vc b\_SQ 4? Y\Y [Q[Yf6\YR_ VT_ Q^Q\_T_S7 C_h^VV T_S_ap5
bY^cQ[bYb gY[\Q b `aVUdb\_SYV] S BY cQ[_ZC

G89<5 1 Edb\_SYVG 2 E_`VaQc_aG
;Q[ Y b\VU_SQ\_ _WYUQcm5 nc_c _`VaQc_a `aVU`_\QTQVc SlhYb\V^YV db\_SYp5
Slf_U5 Vb\Y _^_ \_W^_5 Vb\Y WV _^_ YbcY^^_ ‑ Sl`_\^V^YV _`VaQc_aQ Y b^_SQ
SlhYb\V^YV db\_SYp5 Y cQ[ `_[Q db\_SYV ^V bcQ^Vc \_W^l]7

GY[\ b `_bcdb\_SYV] S BY5 [_c_alZ ^QXlSQoc _Rlh^_ `a_bc_ 4?6G89<55
_c `Qb[Q\VSb[_T_ B5@51D6E>D9< _c\YhQVcbp U_S_\m^_ XQ]Vc^_7 E_a]Q\m^_ VT_
bY^cQ[bYb cQ[_SC

4? E_`VaQc_aG G89<5 1 Edb\_SYVG 2 D
@_WQ\dZ5 bQ]_V XQ]Vc^_V VT_ _c\YhYV _c `Qb[Q\VSb[_T_ SQaYQ^cQ ‑ S bV]Q^cY6
[V Edb\_SYpGC XUVbm nc_ db\_SYV `a_U_\WV^Yp aQR_cl gY[\Q5 c_TUQ [Q[ S @Qb6
[Q\V gY[\ b `_bcdb\_SYV] `aVU`_\QTQVc SlaQWV^YV U\p db\_SYp XQSVaiV^Yp
gY[\Q7 9^QhV T_S_ap5 gY[\ 4?6G89<5 Sl`_\^pVcbp cQ[C b^QhQ\Q Sl`_\^pVcbp
E_`VaQc_aG5 XQcV] SlhYb\pVcbp Edb\_SYVG5 Y Vb\Y _^_ YbcY^^_5 Sl`_\^V^YV
`a_U_\WQVcbp b ^QhQ\Q5 c_ Vbcm b^_SQ Sl`_\^pVcbp E_`VaQc_aG7

3c_a_V _c\YhYV b_bc_Yc S `_Uf_UV [ cV\d gY[\Q7 3 @Qb[Q\V Yb`_\mXdVcbp
c_c eQ[c5 hc_ b\_SQ5 _R_X^QhQojYV ^QhQ\_ Y [_^Vg gY[\Q5 dWV Vbcm5 Y `_nc_6
]d ]VWUd ^Y]Y ]_W^_ XQ[\ohYcm b[_\m[_ dT_U^_ _`VaQc_a_S5 ^V Yb`_\mXdp
_`VaQc_a^lV b[_R[Y7 3 BY ^Q `VaSlZ SXT\pU _R_X^QhV^YV ^QhQ\Q Y [_^gQ c_WV
dWV Vbcm5 ^_ nc_ ^V `_]_TQVc5 `_b[_\m[d S [_^gV Yb`_\mXdVcbp b\_S_ G89<55
[_c_a_V ]_WVc b cV] WV db`Vf_] _R_X^QhQcm ^QhQ\_ UadT_T_ 1S\_WV^^_T_2
gY[\Q5 ^Q nc_c aQX b `aVUdb\_SYV]D `aYf_UYcbp `aVU`_\QTQcm5 hc_ cV\_]5 [Q[
Y S UadTYf b\_W^lf _`VaQc_aQf5 RdUVc _UY^ _`VaQc_a7 9^_Z S_`a_b5 hc_ ^Q
`aQ[cY[V cV\_ gY[\Q 4?6G89<5 SbVTUQ XQ`YblSQoc S SYUV b_bcQS^_T_
_`VaQc_aQ5 ^V[_c_alV `a_TaQ]]Ybcl UQWV dSVaV^l5 hc_ nc_ caVR_SQ^YV bY^6
cQ[bYbQ pXl[Q7 2_\VV c_T_5 VUY^bcSV^^Qp S_X]_W^_bcm Yb[\ohYcm `dcQ^Ygd
]VWUd USd]p b\dhQp]Y d`_caVR\V^Yp [\ohVS_T_ b\_SQ G89<5 b_bc_Yc S c_]5
hc_ `aY XQ`YbY gY[\Q 4?6G89<5 XQ[\ohYcV\m^_V b\_S_ G89<5 _bcQS6



=7<7 2QX_SlV baVUbcSQ pXl[Q BY >@

\poc ^Q _U^_Z bca_[V b XQ[alSQojVZ eYTda^_Z b[_R[_Z _c cV\Q5
`aY]Va^_ cQ[C

4? K
75Dh5F5>D165F5>D2D
B5C F 81>4<5h5F5>D165F5>D2D

M G89<5 1B5C 1F N_hZ^R]hWX`2D

?RaQcYcV S^Y]Q^YV5 hc_ _`VaQc_a 4?6G89<5 _[Q^hYSQVcbp c_h[_Z b XQ`pc_Z5
_^Q Sf_UYc S VT_ bY^cQ[bYb7

;a_]V _Rlh^lf gY[\_S b `aVUdb\_SYV] Y `_bcdb\_SYV] S BY cQ[WV `aY6
bdcbcSdVc gY[\ 6?B5 ^_5 S _c\YhYV _c @Qb[Q\p5 TUV _U^_Y]ݷ^^lZ gY[\ `a_bc_
^QXlSQoc QaYe]VcYhVb[Y]5 XUVbm ncQ [_^bcad[gYp ]_WVc5 ^_ ^V _RpXQ^Q
`aVUbcQS\pcm QaYe]VcYhVb[YZ gY[\7 >V`_UT_c_S\V^^_]d hYcQcV\o e_a]Q\m6
^_V _`YbQ^YV gY[\Q 6?B ]_WVc `_[QXQcmbp b_SVaiV^^_ ^V`_^pc^l]D ]l `_Z6
Uݷ] caQUYgY_^^l] U\p cQ[Yf bYcdQgYZ `dcݷ] ‑ b^QhQ\Q `aYSVUݷ] `aY]Val
Y \Yim XQcV] UQUY] e_a]Q\m^_V _`YbQ^YV7

5_`dbcY]5 d ^Qb Y]VVcbp gV\_hYb\V^^Qp `VaV]V^^Qp 97 B\VUdojYZ gY[\
^Q`VhQcQVc [SQUaQcl gV\lf hYbV\ _c : U_ ;>C

6?B19 F :D 9 EF ;>D 9442
@B9>D61254 H 54eD F 54e>25 95 95 9392D

Nc_ UVZbcSYcV\m^_ SlT\pUYc [Q[ QaYe]VcYhVb[YZ gY[\5 Y5 b_RbcSV^^_ T_S_6
ap5 nc_ _^ Y Vbcm7 ?U^Q[_5 [Q[ ]l bVZhQb dSYUY]5 [_^bcad[gYp 6?B ^Y[_Y]
_RaQX_] ^V XQbcQS\pVc `a_TaQ]]YbcQ bUV\Qcm gY[\ Y]V^^_ QaYe]VcYhVb[Y]7
8QT_\_S_[ gY[\Q 6?B b_bc_Yc YX caݷf bV[gYZ5 aQXUV\ݷ^^lf bY]S_\_] c_h[Y
b XQ`pc_ZD S [QWU_Z YX ^Yf ]_W^_ XQ`YbQcm SlaQWV^YV7 @VaS_V YX SlaQ6
WV^YZ 1Y^YgYQ\YXQgYp2 SlhYb\pVcbp `VaVU ^QhQ\_] aQR_cl gY[\Q7 ?Rlh^_
XUVbm XQ`YblSQVcbp `aYbSQYSQ^YV ^QhQ\m^_T_ X^QhV^Yp `VaV]V^^_Z gY[\Q5 ^_
S__RjV ^Y[c_ ^V ]ViQVc ^Q`YbQcm cdc hc_ dT_U^_7 3c_a_V SlaQWV^YV `aVU6
bcQS\pVc b_R_Z db\_SYV `a_U_\WV^Yp gY[\Q 1[Q[ S gY[\V G89<527 CaVcmV Sl6
aQWV^YV 1YcVaQgYp2 SlhYb\pVcbp [QWUlZ aQX `_b\V Sl`_\^V^Yp cV\Q gY[\Q5
c_ Vbcm ^V`_baVUbcSV^^_ `VaVU _hVaVU^l] 1^_ ^V `VaSl]12 SlhYb\V^YV] db\_6
SYp7 E_a]Q\m^_ bY^cQ[bYb gY[\Q 6?B ]_W^_ `aVUbcQSYcm cQ[C
6?B 1 [ EY^YgYQ\YXQgYpG ] D [ Edb\_SYVG ] D [ EYcVaQgYpG ] 2

E_`VaQc_aG
3bV caY SlaQWV^Yp5 `aVUdb]_caV^^lV S XQT_\_S[V 6?B5 pS\pocbp ^V_RpXQ6
cV\m^l]Y Y ]_Tdc Rlcm `a_`djV^l 1^_ c_h[Y b XQ`pc_Z U_\W^l `aY nc_]
_bcQcmbp ^Q ]VbcV27 6b\Y `a_`djV^l Y^YgYQ\YXQgYp Y\Y YcVaQgYp ‑ bhYcQ6
Vcbp5 hc_ S b__cSVcbcSdojVZ bYcdQgYY ^YhVT_ UV\Qcm ^V ^QU_D `a_`djV^^_V
db\_SYV _X^QhQVc5 hc_ gY[\ b\VUdVc Sl`_\^pcm 5ݷ_^RVb[_^Vhݷ c_ Vbcm U_ cVf
`_a5 `_[Q Slf_U YX ^VT_ ^V RdUVc `a_YXSVUݷ^ [Q[Y]6\YR_ Q\mcVa^QcYS^l] b`_6
b_R_]7 3 hQbc^_bcY5 Vb\Y S XQT_\_S[V 6?B `aYbdcbcSdVc c_\m[_ db\_SYV5 cQ[_Z
gY[\ n[SYSQ\V^cV^ gY[\d G89<5 b cQ[Y] WV db\_SYV]7 2Vb[_^Vh^lZ gY[\ `a_6
TaQ]]Ybcl ^Q BY caQUYgY_^^_ XQ`YblSQoc \Q[_^Yh^l] 6?B1DD2 1hYcQVcbp



>A @a_TaQ]]Ya_SQ^YV ^Q pXl[V BY

[Q[ 6?B5F5B D hYcQcV\Y5 X^Q[_]lV b Q^T\YZb[Y]5 ]_Tdc _gV^Ycm YXpj^do YTad
b\_S27

?b_X^Qcm5 hc_ gY[\ 6?B S pXl[V BY ‑ nc_ b_SbV] ^V c_ WV bQ]_V5 hc_
_U^_Y]ݷ^^lZ gY[\ @Qb[Q\p Y QaYe]VcYhVb[Y] Rlcm ^V _RpXQ^5 ^Q] `_]_WVc
b\VUdojYZ `aY]VaC

6?B1C F 9D C31>6125<625 6;2 FF :D C 4F ;2
D

>Q Sbp[YZ b\dhQZ `_UhVa[^ݷ]5 hc_ cQ[_Z bcY\m `a_TaQ]]Ya_SQ^Yp ]l ^Y[_6
Y] _RaQX_] ^V `aYSVcbcSdV] Y `aYSV\Y nc_c eaQT]V^c \Yim S [QhVbcSV `aY6
]VaQ c_T_5 hc_ ]_W^_ bUV\Qcm b gY[\_] 6?B5 Vb\Y ^V `a_pS\pcm aQXR_ahYS_bcY
S baVUbcSQf7 ;Q[ ^VcadU^_ U_TQUQcmbp5 XUVbm Sl`_\^pVcbp hcV^YV hYbV\ cY`Q
4?E2<5 U_ ^Qbcd`\V^Yp bYcdQgYY Vg^_]ݷ eQZ\Qݷ Y\Y S_X^Y[^_SV^Yp _iYR[Y5
Q S `VaV]V^^_Z C `_UbhYclSQVcbp bd]]Q `a_hYcQ^^lf hYbV\D cV\_ gY[\Q _[Q6
XQ\_bm `dbcl]5 `_b[_\m[d Sb5ݷ hc_ ^dW^_ bUV\Qcm5 UV\QVcbp S SlaQWV^Ypf
XQT_\_S[Q7

AQbb[QX _ gY[\V 6?B RdUVc ^V`_\^l] RVX d`_]Y^Q^Yp _`VaQgYY XQ`p6ݷ
cQp7ݷ ?`YblSQp Vݷ 1b]7 bca7 >:25 ]l _RVjQ\Y aQbb[QXQcm5 U\p hVT_ Vݷ ]_W^_
Yb`_\mX_SQcm5 ^_ TUQ6^YRdUm_]ݷ `_c_]7ݷ CQ[ S_c5 R\QT_UQap ^Q\YhYo _`VaQ6
gYY 5ݷXQ`pcQpݷ Q cQ[WV c_]d5 hc_ hQbcY XQT_\_S[Q 6?B aQXUV\pocbp c_h[_Z b
XQ`pc_Z 1_c]VcY]5 hc_ nc_ VUY^bcSV^^lZ b\dhQZ S BY5 [_TUQ c_h[Q b XQ`pc_Z
^Qf_UYcbp ^V S [_^gV _`VaQc_aQ5 Q S bQ]_Z VT_ bVaUgVSY^V25 S gY[\V 6?B ]_W^_
Yb`_\mX_SQcm R_\miV _U^_Z `VaV]V^^_Z gY[\Q7 >Q`aY]Va5 b\VUdojYZ gY[\
ݷVaVS_aQhYSQVc`ݷ ]QbbYS 1BB U\Y^l 1BBh<5>5 b_bc_pjYZ YX gV\_hYb\V^^lf
n\V]V^c_SC

6?B19 F 95 : F 1BBh<5> 6 :D 9 E :D 9445 :662 K
9>D DD
D F 1BBd9fD
1BBd9f F 1BBd:fD
1BBd:f F DD

M

>QYR_\VV `aY]VhQcV\V^ XUVbm c_c eQ[c5 hc_5 bdUp `_ SbV]d5 Y]V^^_ U\p nc_T_
XQ`pcdo bUV\Q\Y _`VaQgYVZ7 >V[_c_alV n^cdXYQbcl ^Qf_Upc VZ UadTYV `aY]V6
^V^Yp5 ^_ Sbp[YZ aQX _[QXlSQVcbp5 hc_ cQ[YV ݷQf_U[Y^ݷ ^Y[Q[_T_ SlYTaliQ
^V UQoc7 9^QhV T_S_ap5 S pXl[ Rl\Q U_RQS\V^Q QaYe]VcYhVb[Qp _`VaQgYp5
RVb`_\VX^Qp Y RVbb]lb\V^^Qp S_ SbVf [_^cV[bcQf5 [a_]V _U^_T_5 ^_ Y S nc_]
_U^_] Yb`_\mXdojQpbp aVU[_5 [ c_]d WV `aVSaQjQojQp bY^cQ[bYb SlaQ6
WV^YZ S bd]Rda5 `_b[_\m[d S_ ]^_TYf b\dhQpf XQ`pcQp Yb`_\mXdVcbp ^V [Q[
bY]S_\ _`VaQgYY5 Q [Q[ `a_bc_Z aQXUV\YcV\m7 >Vc5 BY ]l \oRY] ^V XQ nc_7

<oR_Z YX gY[\_S S \oR_Z ]_]V^c ]_WVc Rlcm U_ba_h^_ `aV[aQjݷ^ dWV
X^Q[_]l] ^Q] `_ @Qb[Q\o;: _`VaQc_a_] ݷ2B51;Dݷ 1Y]V^^_ cQ[5 Yb`_\mXdVcbp

;:>Q bQ]_] UV\V ncYf _`VaQc_a_S ^V Rl\_ S _aYTY^Q\m^_] @Qb[Q\VD [Q[ ^Vb\_W^_ U_6
TQUQcmbp5 _^Y Rl\Y XQY]bcS_SQ^l5 `aYhݷ] [Q[ aQX YX pXl[Q BY5 cQ[ hc_ bVZhQb ]l5 Vb\Y
]_W^_ cQ[ SlaQXYcmbp5 U_RaQ\Ybm U_ Yf `VaS_Ybc_h^Y[Q7



=7<7 2QX_SlV baVUbcSQ pXl[Q BY >B

[\ohVS_V b\_S_ 2B51; Y c_h[Q b XQ`pc_Z5 f_cp5 [Q[ nc_ _hV^m \VT[_ SYUVcm5
c_h[Q b XQ`pc_Z cdc YXRlc_h^Q ‑ ^_ bY^cQ[bYb BY Y]V^^_ cQ[_S27

@aVUdb]_caV^ cQ[WV Y Sc_a_Z f_a_i_ X^Q[_]lZ ^Q] _`VaQc_a5
5ݷD9>E5D<?3ݷ [_c_alZ U_ba_h^_ XQSVaiQVc Sl`_\^V^YV cV\Q gY[\Q5 bQ] gY[\
`aY nc_] `a_U_\WQVcbp b_ b\VUdojVZ YcVaQgYY7 3 hQbc^_bcY5 S gY[\Qf
G89<5 Y 4?6G89<5 Sl`_\^V^YV `a_U_\WQVcbp b SlhYb\V^Yp db\_SYp 1`aVU6
db\_SYp Y\Y `_bcdb\_SYp ‑ nc_ XUVbm ^VSQW^_25 Q S gY[\V 6?B Sl`_\^V^YV
`a_U_\WQVcbp _hVaVU^l] SlhYb\V^YV] SlaQWV^Yp YcVaQgYp5 `_b\V [_c_6
a_T_5 _`pcm6cQ[Y5 SlhYb\pVcbp db\_SYV7 ?RjVV `aQSY\_ cdc cQ[_VC _`VaQc_a
3?>D9>E5 `aVU`YblSQVc `a_YT^_aYa_SQcm _bcQc_[ cV\Q gY[\Q5 ^_ _bcQ\m^lV
n\V]V^cl gY[\Q `a_U_\WQoc Sl`_\^pcmbp S _Rlh^_] `_apU[V7

3_XSaQc YX ed^[gYY

;Q[ ]l dWV ^V_U^_[aQc^_ SYUV\Y S `aY]VaQf5 S_XSaQc d`aQS\V^Yp YX
ed^[gYY `a_YXS_UYcbp _`VaQc_a_] B5DEB>7 Nc_c _`VaQc_a ^Vbݷc US_Z6
^do ^QTadX[dC S_6`VaSlf5 _^ _`aVUV\pVc X^QhV^YV5 [_c_a_V SVa^ݷc ed^[gYpD
S_6Sc_alf5 _^ XQSVaiQVc Sl`_\^V^YV ed^[gYY5 S c_] hYb\V U_ba_h^_7

3 XQSYbY]_bcY _c c_T_5 `aVUdb]_caV^ \Y S_XSaQc X^QhV^Yp YX UQ^^_Z
ed^[gYY5 _`VaQc_a B5DEB> `aY^Y]QVc _U^d YX USdf e_a]7 5\p _Rlh^lf
ed^[gYZ VT_ bY^cQ[bYb cQ[_SC

B5DEB> ESlaQWV^YVG D
TUV ESlaQWV^YVG5 RdUdhY SlhYb\V^^l]5 UQݷc [Q[ aQX aVXd\mcQc Sl`_\^V^Yp
ed^[gYY7 Hc_ WV [QbQVcbp ed^[gYZ5 U\p [_c_alf S]Vbc_ cY`Q S_XSaQjQV]_6
T_ X^QhV^Yp d[QXQ^_ b\_S_ F?945 c_ S ^Yf5 aQXd]VVcbp5 ^Y[Q[_T_ SlaQWV^Yp
^Vc5 SVUm _^Y ^V S_XSaQjQoc X^QhV^YZ7 3 nc_] b\dhQV _`VaQc_a `aY^Y]QVc
\Q[_^Yh^do Sc_ado e_a]dC

B5DEB> D
B\VUdVc _c]VcYcm5 hc_ F?946ed^[gYp XQ]VhQcV\m^_ ]_WVc XQSVaiYcmbp RVX
`_bc_a_^^VZ `_]_jY5 `a_bc_ U_ZUp U_ [_^gQ5 cQ[ hc_ S cQ[Yf ed^[gYpf
B5DEB> b\VUdVc Yb`_\mX_SQcm5 c_\m[_ Vb\Y YX ed^[gYY `_caVR_SQ\_bm SlZ6
cY U_ba_h^_7

9^_V UV\_ ݷQbc_pjYV^ݷ ed^[gYY7 @_b[_\m[d S BY ^Vc Y^_T_ b`_b_RQ d[Q6
XQcm S_XSaQjQV]_V X^QhV^YV5 Q ^V SVa^dcm ^Y[Q[_T_ X^QhV^Yp5 [_TUQ _c ^Qb VT_
_WYUQoc ‑ nc_ pS^Qp _iYR[Q5 _`VaQc_a B5DEB> S cQ[Yf ed^[gYpf b_SVaiV^6
^_ ^V_Rf_UY] Y ^VYXRVWV^D S R_\miY^bcSV b\dhQVS _^ bcQSYcbp S `_b\VU^VZ
bca_[V cV[bcQ ed^[gYY7 9^cVaVb^_5 hc_ Vb\Y nc_T_ ^V bUV\Qcm5 Y\Y5 c_h^VV T_6
S_ap5 ^Q`YbQcm cV[bc ed^[gYY cQ[5 hc_ [_]`Y\pc_ad `_[QWVcbp5 RdUc_ _^Q
]_WVc U_ZcY U_ [_^gQ5 cQ[ Y ^V SbcaVcYS _`VaQc_a B5DEB>5 Y `aY nc_] Vݷ
cY` X^QhV^Yp ^V F?945 c_ RdUVc SlUQ^_ `aVUd`aVWUV^YV5 Y cQ[_V `aVUd`aV6
WUV^YV ^Y S [_V] b\dhQV ^V b\VUdVc YT^_aYa_SQcm7 @_\mXdpbm b\dhQV]5 Vjݷ
aQX ^Q`_]^Y] hYcQcV\o `a_ e\QW_[ 6`1<< S [_]Q^U^_Z bca_[V [_]`Y\pc_aQ
1^V RdUVc e\QW[Q ‑ ^V RdUVc Y `aVUd`aVWUV^Yp5 Y b[_\m[_ [a_SY ]l ^Q nc_]
Yb`_acY]5 _bcQݷcbp c_\m[_ TQUQcm27



?9 @a_TaQ]]Ya_SQ^YV ^Q pXl[V BY

Hc_Rl `_^pcm5 `_hV]d _`aVUV\V^YV S_XSaQjQV]_T_ X^QhV^Yp ^Q]VacS_ bgV`\V^_ b
XQSVaiV^YV] ed^[gYY5 bc_Yc _RaQcYcmbp [ [_^SV^gYY SlX_S_S ed^[gYZ S BY7 @_ caQ6
UYgYY S_XSaQc X^QhV^Yp YX ed^[gYZ `a_YXS_UYcbp hVaVX aVTYbca5 `aYhݷ] baVUY SbVf
aVTYbca_S SlRYaQVcbp bQ]lZݷ T\QS^lZݷD S hQbc^_bcY5 ^Q QafYcV[cdaV 9<A? gV\lV hYb\Q5
d]VjQojYVbp S <; RYcQ5 S_XSaQjQocbp hVaVX aVTYbca NJa5 Q \oRlV hYb\Q b `\QSQojVZ
c_h[_Z S_XSaQjQocbp hVaVX SVaiY^d aVTYbca_S_T_ bcV[Q b_`a_gVbb_aQ7 3b`_]^YS bY6
bcV]d [_]Q^U 9<A?5 ]l \VT[_ dRVUY]bp S c_]5 hc_ `_b\V XQ^VbV^Yp eY^Q\m^_T_ X^QhV^Yp
ed^[gYY S b__cSVcbcSdojYZ aVTYbca ]l R_\miV ^V b]_WV] `a_YXS_UYcm SlhYb\V^YpC
b\Yi[_] dW ^VdU_R^_ _Rf_UYcmbp RVX ݷQ[[d]d\pc_aQݷ 1Q Vb\Y `_^QU_RYcbp d]^_WQcm Y
UV\Ycm5 cQ[ Y `_`a_bcd ^VS_X]_W^_25 ^d Q SlhYb\V^Yp b `\QSQojVZ c_h[_Z S _Rf_U SVa6
iY^l bcV[Q b_`a_gVbb_aQ ^V `_\dhYcbp UV\Qcm S__RjV ^Y[Q[7 =Q\_ c_T_5 Vb\Y SlXSQcm
[Q[do6c_ Vjݷ ed^[gYo5 _^Q c_WV ‑ S b__cSVcbcSYY b c_Z WV bQ]_Z [_^SV^gYVZ ‑ SVa6
cݷ^ bS_ݷ X^QhV^YV hVaVX cV WV bQ]lVݷ T\QS^lV aVTYbcal5ݷ cV] bQ]l] Yb`_acYS c_5 hc_
S ^Yf \VWYc7 3_c cQ[ S_c Y `_\dhQVcbp5 hc_ XQ^VbV^YV S_XSaQjQV]_T_ X^QhV^Yp dUQ]ݷ
b\VUdVcݷ U_\W^_ Rlcm `_b\VU^Y] UVZbcSYV] `VaVU S_XSaQc_] d`aQS\V^Yp YX ed^[gYY7

>_ `_hV]d5 ]_W^_ b`a_bYcm5 cQ[_T_ ^V `a_Ybf_UY\_ S @Qb[Q\VH 5V\_ S c_]5 hc_ [_^6
SV^gYp SlX_S_S `_U`a_TaQ]]5 `aY]V^pSiQpbp S [\QbbYhVb[Yf SVabYpf @Qb[Q\p5 `aY^6
gY`YQ\m^_ Y^Qp5 Y5 S hQbc^_bcY5 S_XSaQc X^QhV^Yp cQ] `a_YXS_UY\bp hVaVX b`VgYQ\m^_
U\p nc_T_ SlUV\V^^do _R\Qbcm `Q]pcY S bcV[V5 `aYhݷ] SlUV\p\ Vݷ SlXlSQojYZ;;7
Pb^_5 hc_ XQ^VbcY X^QhV^YV S cQ[do _R\Qbcm `Q]pcY ]_W^_ S \oR_Z ]_]V^c5 Y _^_ Rd6
UVc cQ] \VWQcm5 U_WYUQpbm bS_VT_ hQbQ Y ^Y[_Y] _RaQX_] ^V ]ViQp ^Q] `a_YXS_UYcm
UQ\m^VZiYV SlhYb\V^Yp7 Bc_Yc _c]VcYcm5 hc_ U\p ed^[gYZ5 S_XSaQjQojYf ^Vhc_5 ^V
`_]VjQojVVbp S NJa Y `aY nc_] ^V pS\pojVVbp hYb\_] b `\QSQojVZ c_h[_Z5 [_]`Y6
\pc_al BY `a_YXS_Upc `VaVUQhd S_XSaQjQV]_T_ X^QhV^Yp hVaVX _R\Qbcm `Q]pcY5 hVZ
QUaVb `VaVUQ^ S ed^[gYo ^VpS^l] `QaQ]Vca_]5 ^d Q S bQ]lf aQ^^Yf SVabYpf pXl[Q
X^QhV^Yp cQ[Yf cY`_S S__RjV ^V\mXp Rl\_ SVa^dcm YX ed^[gYY7

?`VaQc_a 7?D?

DWV X^Q[_]lZ ^Q] `_ @Qb[Q\o _`VaQc_a RVXdb\_S^_T_ `VaVf_UQ XQ6
b\dWYSQVc _cUV\m^_T_ aQbb]_caV^Yp7 6UY^bcSV^^_V XQ]Vc^_V _c\YhYV _c @Qb6
[Q\p b_bc_Yc S c_]5 hc_ ]Vc[d5 ^Q [_c_ado RdUVc UV\Qcmbp 7?D?5 ^V ^dW^_
XQaQ^VV _`YblSQcmC Sl `a_bc_ Yb`_\mXdVcV `a_YXS_\m^lZ YUV^cYeY[Qc_a5 ^V
XQ^pclZ ^Y `_U_ hc_ UadT_V7 ?R\Qbcmo SYUY]_bcY cQ[_T_ YUV^cYeY[Qc_aQ
SbVTUQ pS\pVcbp ed^[gYp5 ݷalTQcm`ݷ YX _U^_Z ed^[gYY S UadTdo ^V\mXpD
^_ S_c S^dcaY ed^[gYY `alT^dcm ]_W^_ S c_] hYb\V Y S^dcam b\_W^_T_
_`VaQc_aQ5 S c_] b]lb\V5 hc_ [_]`Y\pc_a ^V bcQ^Vc SQ] ]ViQcm SlcS_apcm
`_U_R^lZ YUY_cYX]D aQXd]VVcbp5 `_\mX_SQcmbp ncY] ^Y S [_V] b\dhQV ^V b\V6
UdVc7

;Q[ Y S @Qb[Q\V5 ]Vc[_Z ]_W^_ `_]VcYcm c_\m[_ _`VaQc_a5 cQ[
hc_5 Vb\Y S_X^Y[QVc ^V_Rf_UY]_bcm `_bcQSYcm ]Vc[d S [_^gV b_bcQS^_T_
_`VaQc_aQ5 `_b\V ^Vݷ ^V_Rf_UY]_ `aVUdb]_caVcm `dbc_Z _`VaQc_a 1_Rlh6
^_ `a_bc_ bcQSpc c_h[d b XQ`pc_Z27 ;Q[ Y S R_\miY^bcSV pXl[_S5 TUV

;;?c]VcY]5 hc_ OB55 Y1C31<5 [_c_alZ ]l YXdhQ\Y5 Yb`_\mXdVc U\p S_XSaQcQ X^QhV^Yp
aVTYbcal ‑ c_h^_ cQ[ WV5 [Q[ nc_ UV\Qoc [_]`Y\pc_al BYD Vb\Y `aYbSQYSQ^YV5 eY[bY6
adojVV S_XSaQjQV]_V X^QhV^YV5 UV\QVcbp S ed^[gYY aQ^miV Vݷ XQSVaiV^Yp5 nc_ X^QhV^YV
faQ^Ycbp S _R\QbcY \_[Q\m^lf `VaV]V^^lf5 Q `VaVU S_XSaQc_] `VaV^_bYcbp S NJa Y\Y S
bcV[ b_`a_gVbb_aQ7



=7<7 2QX_SlV baVUbcSQ pXl[Q BY ?:

`aYbdcbcSdoc ]Vc[Y5 b_RbcSV^^_ ]Vc[Q XQ`YblSQVcbp ^V`_baVUbcSV^^_ `V6
aVU _`VaQc_a_] Y _cUV\pVcbp _c ^VT_ US_Vc_hYV]7 BY^cQ[bYb _`VaQc_6
aQ 7?D? Y S_SbV ^YhV] ^Q `VaSlZ SXT\pU ^V _c\YhQVcbp _c `Qb[Q\VSb[_6
T_5 c_\m[_ hc_ c_h[Q b XQ`pc_Z `_ caQUYgYY Sf_UYc S b_bcQS _`VaQc_aQC

7?D? E]Vc[QG D
9XdhQp @Qb[Q\m5 ]l dWV _c]VhQ\Y 1b]7 c7 :5 25>7=7;ݷ hc_ S R_\miY^bcSV b\d6
hQVS 7?D? \dhiV ^V Yb`_\mX_SQcm5 ^_ Vbcm USQ 1^V _UY^5 ^V caY5 Q a_S^_ USQ2
b\dhQp5 [_TUQ Yb`_\mX_SQ^YV 7?D? ^V c_\m[_ ^V XQ`dclSQVc `a_TaQ]]d5 ^_5
^Q`a_cYS5 UV\QVc Vݷ R_\VV pb^_Z7 >Q`_]^Y]5 hc_ ncY bYcdQgYY ‑ Slf_U YX
^Vb[_\m[Yf S\_WV^^lf UadT S UadTQ [_^bcad[gYZ Y _bS_R_WUV^YV \_[Q\m^_
XQfSQhV^^lf aVbdab_S `VaVU U_ba_h^l] XQSVaiV^YV] `_U`a_TaQ]]lD ^QiV
aQbbdWUV^YV `a_ Yb`_\mX_S^YV 7?D? S @Qb[Q\V `_\^_bcmo `aY]V^Y]_ Y [ BY7

?`VaQc_a SlR_aQ

?`VaQc_a SlR_aQ CG9D385 `aYR\YXYcV\m^lZ Q^Q\_T `Qb[Q\VSb[_T_ 31C55
`_WQ\dZ5 bQ]lZ XQ`dcQ^^lZ S BY7 9UVp5 [Q[ Y S @Qb[Q\V5 b_bc_Yc S c_]5
hc_Rl S XQSYbY]_bcY _c X^QhV^Yp ^V[_c_a_T_ SlaQWV^Yp Sl`_\^Ycm _U^d
YX ^Vb[_\m[Yf SVcSVZ [_UQ5 c_ Vbcm nc_ bS_VT_ a_UQ _R_RjV^YV SVcS\V^Yp ^Q
b\dhQZ 𝑁 SVcSVZD _U^Q[_ `_Uf_U [ `_bca_V^Yo b__cSVcbcSdojVT_ _`VaQc_aQ
S BY [QaUY^Q\m^_ _c\YhQVcbp7 ?RjYZ bY^cQ[bYb _`VaQc_aQ CG9D38 cQ[_SC

CG9D38 1 ESlaQWV^YVG 2 K E]Vc[Y Y _`VaQc_alG M
@aY nc_] ESlaQWV^YVG U_\W^_ Y]Vcm `a_YXS_\m^lZ gV\_hYb\V^^lZ cY`5
Q E]Vc[Y Y _`VaQc_alG `aVUbcQS\poc b_R_Z `a_YXS_\m^do `_b\VU_SQcV\m6
^_bcm _`VaQc_a_S pXl[Q BY5 `VaSlZ YX [_c_alf5 Q cQ[WV5 S_X]_W^_5 ^V[_6
c_alV UadTYV b^QRWV^l cQ[ ^QXlSQV]l]Y 31C56]Vc[Q]Y7 NcY ]Vc[Y RlSQoc
USdf SYU_SD _Rl[^_SV^^lV 31C56]Vc[Y b_bc_pc YX [\ohVS_T_ b\_SQ 31C55 gV6
\_hYb\V^^_Z [_^bcQ^cl SaV]V^Y [_]`Y\pgYY Y US_Vc_hYp5 c_ Vbcm Y]Voc
b\VUdojYZ bY^cQ[bYbC

31C5 E[_^bcQ^cQG C
=Vc[Q Sc_a_T_ SYUQ SlT\pUYc `a_jVC

4561E<D C
CQ[Qp ]Vc[Q _R_X^QhQVc SbVݷ SQaYQ^cl5 [a_]V pS^_ `VaVhYb\V^^lfݷD _Rlh^_
Vݷ bcQSpc S [_^gV _`VaQc_aQ CG9D385 f_cp nc_ Y ^V _RpXQcV\m^_7 @_UhVa[6
5[ݷ^ hc_ [_^bcQ^cl S 31C56]Vc[Qf U_\W^l Rlcm cQ[_Sl5 hc_Rl [_]`Y\pc_a
]_T SlhYb\Ycm Yf S_ SaV]p [_]`Y\pgYYD `VaV]V^^lV Y\Y cV] R_\VV SlX_Sl
ed^[gYZ XUVbm ^V T_Upcbp7 2_\VV c_T_5 S pXl[V BY `aYbdcbcSdoc [_^bcQ^cl5
_`YblSQV]lV [Q[ `VaV]V^^lV5 ^_ b_ b\_S_] 3?>CD5 XQ`aVjQojY] Yf YX]V^V6
^YVD cQ[ S_c5 _^Y c_WV ^V bhYcQocbp [_^bcQ^cQ]Y SaV]V^Y [_]`Y\pgYY
Y ^V ]_Tdc Yb`_\mX_SQcmbp S 31C56]Vc[QfD nc_ _Rkpb^pVcbp cV]5 hc_ cQ[Qp [_^6
bcQ^cQ ]_WVc5 S__RjV T_S_ap5 aQb`_\QTQcmbp S UadT_Z VUY^YgV caQ^b\pgYY5
cQ[ hc_ [_]`Y\pc_a ^V RdUVc X^Qcm Vݷ X^QhV^YV S_ SaV]p [_]`Y\pgYY7

1 cV`Vam `_`lcQV]bp _b_X^Qcm [\ohVS_V _c\YhYV _`VaQc_aQ CG9D38 _c
`aYSlh^lf [_^bcad[gYZ SlR_aQ YX UadTYf pXl[_S7 ?`VaQc_al S cV\V



?; @a_TaQ]]Ya_SQ^YV ^Q pXl[V BY

CG9D38 `aVUbcQS\poc b_R_Z VUY^do bV[gYo _`VaQc_a_S5 [_c_aQp Sl6
`_\^pVcbp _c ]Vc[Y5 b__cSVcbcSdojVZ SlhYb\V^^_]d X^QhV^Yo Sl6
aQWV^Yp5 Y U_ [_^gQ cV\Q CG9D385 Vb\Y c_\m[_ Sl`_\^V^YV ^V RdUVc
`aVaSQ^_ b `_]_jmo [Q[_T_6^YRdUm YX _`VaQc_a_S5 `VaVUQojYf d`aQS\V^YV
[dUQ6^YRdUm Vj7ݷ >Q`aY]Va;<5 _`VaQc_a

CG9D381D2 K
31C5 :C

@B9>D612O9BCDe>22D
31C5 ;C

@B9>D612\53?>4e>22D
31C5 <C

@B9>D612]89B4e>22D
31C5 =C

@B9>D612O?EBD8e>22D
31C5 >C

@B9>D612O96D8e>22D
4561E<DC

@B9>D612V?B5e>22D
M

`aY D5 aQS^_] =5 ^Q`VhQcQVc ^V `a_bc_ O?EBD85 [Q[ _Rlh^_ _WYUQoc ^QhY^Q6
ojYV5 Q T_aQXU_ R_\miVC

O?EBD8
O96D8
V?B5

9^QhV T_S_ap5 _hVaVU^Qp 31C56]Vc[Q pS\pVc b_R_Z c_h[d5 _c[dUQ Sl`_\^V^YV
cV\Q CG9D38 ]_T\_ Rl ^QhQcmbp5 ^_ ^Y[_Y] _RaQX_] ^V `aVU`YblSQVc XQSVa6
iYcm Sl`_\^V^YV _`VaQc_a_S5 Vb\Y nc_ Sl`_\^V^YV ^QhQ\_bm SliV ^V7ݷ

CQ[Qp n[X_cYhVb[Qp bV]Q^cY[Q S`_\^V _Rkpb^Y]Q5 Vb\Y Sb`_]^Ycm5 hc_
BY b_XUQ^ [Q[ XQ]V^Q pXl[d QbbV]R\VaQD S ^V[_c_alf 1U_bcQc_h^_ aVU[Yf2
b\dhQpf nc_ UQWV _[QXlSQVcbp dU_R^_5 ^_ hQjV ^Q] S `a_TaQ]]Qf5 ^Q_R_6
a_c5 f_cV\_bm Rl aQXRYcm [_U ^Q ^V`VaVbV[QojYVbp SVcSY Y SlRaQcm _U^d
YX ^Yf S XQSYbY]_bcY _c X^QhV^Yp SlaQWV^Yp5 c_ Vbcm5 TadR_ T_S_ap5 `Qb[Q6
\VSb[YZ SQaYQ^c _`VaQc_aQ SlR_aQ ^Qb S R_\miY^bcSV b\dhQVS dbca_Y\ Rl
R_\miV7 @_nc_]d `VaVU [QWU_Z _hVaVU^_Z 31C56]Vc[_Z ^Q] `aYf_UYcbp cV]
Y\Y Y^l] b`_b_R_] pS^_ `aV[aQjQcm Sl`_\^V^YV cV\Q CG9D387 ?Rlh^_ U\p
nc_T_ Yb`_\mXdoc 2B51;5 [_c_alZ S^dcaY CG9D38 _X^QhQVc `aY]Va^_ c_ WV5
hc_ Y S^dcaY gY[\_SC `aV[aQcYcm Sl`_\^V^YV cV\Q5 `VaVUQS d`aQS\V^YV S
[_^Vg _`VaQc_aQ CG9D38D ^Q`aY]VaC

CG9D381D2 K

;<8UVbm S `aY]VaQf ]l Yb`_\mXdV] S ]Vc[Qf 31C5 _Rlh^lV gV\lV hYb\Q7 3 aVQ\m^lf
`a_TaQ]]Qf cQ[ UV\Qcm _Rlh^_ ^V b\VUdVc5 d hYbV\ U_\W^l Rlcm Y]V^QD ]l SVa^ݷ]bp [
nc_]d S_`a_bd S 7B7>7=ݷ



=7<7 2QX_SlV baVUbcSQ pXl[Q BY ?<

31C5 :C
@B9>D612O9BCDe>22D
2B51;D

31C5 ;C
@B9>D612\53?>4e>22D
2B51;D

31C5 <C
@B9>D612]89B4e>22D
2B51;D

31C5 =C
@B9>D612O?EBD8e>22D
2B51;D

31C5 >C
@B9>D612O96D8e>22D
2B51;D

4561E<DC
@B9>D612V?B5e>22D

M

;a_]V c_T_5 U_ba_h^_ XQSVaiYcm CG9D38 ]_W^_5 bUV\QS 7?D? 5ݷQadWd^ݷ SVa6
^dS d`aQS\V^YV YX ed^[gYY b `_]_jmo B5DEB>5 Q `aY ^Q\YhYY _RkV]\ojV6
T_ gY[\Q ‑ Sl`_\^YS 3?>D9>E5 U\p U_ba_h^_T_ `aV[aQjV^Yp VT_ YcVaQgYY7
3 aVQ\m^_Z WYX^Y hQjV UadTYf YX SbVf ncYf b`_b_R_S `aY]V^pVcbp [Q[ aQX
B5DEB>7

B\VUdVc b[QXQcm ^Vb[_\m[_ b\_S _R _e_a]\V^YY eaQT]V^c_S [_UQ5 b_UVa6
WQjYf CG9D387 @aVWUV SbVT_ _c]VcY]5 hc_ S SliV`aYSVUݷ^^lf `aY]VaQf
]l ^V bUSYTQ\Y ]Vc[Y _c^_bYcV\m^_ bQ]_T_ _`VaQc_aQD ]_W^_ Yf Y bUSYTQcm5
^Q`aY]Va cQ[C

CG9D381D2 K
31C5 :C

@B9>D612O9BCDe>22D
2B51;D

31C5 ;C
@B9>D612\53?>4e>22D
2B51;D

4561E<DC
@B9>D612V?B5e>22D

M

>_ T\QS^_V cdc S UadT_]7 ?`VaQc_a SlR_aQ5 RdUdhY `aY]V^ݷ^ S aVQ\m^_Z
`aQ[cY[V5 _Rlh^_ Y]VVc cV^UV^gYo aQb`dfQcm ^Q ^Vb[_\m[_ UVbpc[_S bca_[5
UV\Qp ed^[gYo5 S [_c_a_Z _^ aQb`_\QTQVcbp5 b_SVaiV^^_ ^VhYcQV]_Z7 B ncY]
]_W^_ R_a_cmbp ^Vb[_\m[Y]Y b`_b_RQ]YC

∙ bcQaQZcVbm Sl^_bYcm CG9D38 gV\Y[_] S _cUV\m^do ed^[gYo Y\Y f_cp
Rl _bcQS\pcm S]VbcV b ^Y] S _U^_Z ed^[gYY [Q[ ]_W^_ ]V^miV UadT_T_
[_UQD



?= @a_TaQ]]Ya_SQ^YV ^Q pXl[V BY

∙ Vb\Y _cUV\m^lV bV[gYY CG9D38 `_UUQocbp _e_a]\V^Yo S SYUV _R_b_R6
\V^^lf ed^[gYZ5 _RpXQcV\m^_ bUV\QZcV nc_5 _bcQSYS S cV\V bQ]_T_
CG9D38 c_\m[_ ]Vc[Y5 SlX_Sl ncYf ed^[gYZ Y 2B51;’YD

∙ ^Y[_TUQ ^V aQX]VjQZcV _UY^ CG9D38 S^dcaY UadT_T_7

=7<7@7 @VaVhYb\Y]lZ cY`

;Q[ ]l `_]^Y] 1b]7 c7 :5 25;7?7;ݷ pXl[ @Qb[Q\m `_XS_\pVc SSVbcY cY` UQ^6
^lf5 ]^_WVbcS_ X^QhV^YZ [_c_a_T_ [_^Vh^_ Y pS^l] _RaQX_] XQUQݷcbp `a_6
TaQ]]Ybc_] S SYUV ^QR_aQ YUV^cYeY[Qc_a_SD ncY YUV^cYeY[Qc_al5 b_R6
bcSV^^_ T_S_ap5 [Q[ aQX Y pS\pocbp S_X]_W^l]Y X^QhV^Yp]Y7 CQ[_Z cY`
^QXlSQVcbp 5ݷ[VaVhYb\Y]l`ݷ _^ Vbcm ^V c_\m[_ S @Qb[Q\V5 ^_ Y S_ ]^_6
TYf UadTYf pXl[Qf `a_TaQ]]Ya_SQ^Yp7 3 pXl[V BY `VaVhYb\Y]lZ cY` c_WV
`aYbdcbcSdVc Y _R_X^QhQVcbp [\ohVSl] b\_S_] 5>E= 1_c b\_SQ 5>E=5B1D9?> ‑
25ݷVaVhYb\V^YV`ݷ ^_ `aY S^Y]QcV\m^_] aQbb]_caV^YY _[QXlSQVcbp pS\V^YV]
b_SVaiV^^_ Y^l]5 ^VWV\Y `VaVhYb\Y]lZ cY` @Qb[Q\p7

@aYSVUݷ] U\p ^QhQ\Q `aY]Va _`YbQ^Yp `VaVhYb\Y]_T_ cY`QC

5>E= 3?<?BC K B545 ?B1>755 I5<<?G5 7B55>5 2<E55 F9?<5D MD

8UVbm YUV^cYeY[Qc_al B545 ?B1>75 Y c7 U7 `aVUbcQS\poc ^QR_a X^QhV^YZ ^_6
S_T_ cY`Q5 3?<?BC ‑ nc_ Y]p `VaVhYb\V^Yp 5 ^_5 [Q[ ^Y bcaQ^^_5 Y]V^V]
cY`Q nc_c YUV^cYeY[Qc_a bQ] `_ bVRV ^V pS\pVcbp5 f_cp5 ^Vb_]^V^^_5 ^_SlZ
cY` XUVbm SSVU7^ݷ @_ `aQSY\Q] pXl[Q BY Y]p c_\m[_ hc_ SSVUݷ^^_T_ cY`Q
b_bc_Yc YX USdf b\_SC 5>E= 3?<?BC5 c_ Vbcm ]l ]_WV]5 ^Q`aY]Va5 _`YbQcm
`VaV]V^^do cQ[_T_ cY`QC

5>E= 3?<?BC ?>5h3?<?BD

6b\Y `aY nc_] XQRlcm b\_S_ 5>E=5 [_]`Y\pc_a SlUQbc _iYR[d5 `_b[_\m[d cY6
`Q 3?<?BC _^ ^V X^QVc5 Q X^QVc c_\m[_ cY` 5>E= 3?<?BC7 @_ YUVV5 `VaV]V^^Qp
?>5h3?<?B cV`Vam U_\W^Q Rl\Q Rl Rlcm b`_b_R^Q `aY^Y]Qcm c_\m[_ X^QhV6
^Yp5 pS^l] _RaQX_] d[QXQ^^lV S _`YbQ^YY cY`Q5 Q bQ]Y ncY X^QhV^Yp ‑ B545
7B55> Y `a_hYV ‑ ]_W^_ Rl\_ Rl XQ^_bYcm c_\m[_ S cQ[YV `VaV]V^^lVD ^_ ^V
cdc6c_ Rl\_5 SVUm BY ^V @Qb[Q\m7

CQ[_V WV c_h^_ Y]V^_SQ^YV YX USdf b\_S ‑ [\ohVS_T_5 d[QXlSQojVT_ aQX^_SYU6
^_bcm cY`Q5 Y YUV^cYeY[Qc_aQ bQ]_T_ cY`Q ‑ `aY]V^pVcbp S BY cQ[WV U\p b_bcQS^lf
cY`_S5 [_c_alV ]l RdUV] aQbb]QcaYSQcm S b\VUdojVZ T\QSV7 @_hV]d Y XQhV] b_XUQcV6
\Y pXl[Q BY `_i\Y ncY] U_S_\m^_ ^V_hVSYU^l] `dc5[ݷ b[QXQcm cadU^_D S hQbc^_bcY5
S pXl[V BY445 `_pSYSiV]bp ^Q UVbpc_[ \Vc `_XWV5 YUV^cYeY[Qc_al `VaVhYb\V^YZ5
bcad[cda Y _RkVUY^V^YZ5 Q cQ[WV [\Qbb_S 1eYa]V^^_Z _b_RV^^_bcY BY442 bcQ\Y `_\6
^_gV^^l]Y Y]V^Q]Y cY`_S5 ^_ ݷhYbclZݷ BY _c cQ[_T_ ݷ_USdfb\_S^_Tݷ Y]V^_SQ^Yp
`_\mX_SQcV\mb[Yf cY`_S cQ[ Y ^V _c[QXQ\bp7

3 _c\YhYV _c @Qb[Q\p5 S BY YUV^cYeY[Qc_al5 SSVUݷ^^lV S [QhVbcSV
S_X]_W^lf X^QhV^YZ S _`YbQ^YY `VaVhYb\Y]_T_ cY`Q5 bhYcQocbp
gV\_hYb\V^^l]Y [_^bcQ^cQ]Y5 c_ Vbcm Y]Voc cY` 9>D7 @_ d]_\hQ^Yo



=7<7 2QX_SlV baVUbcSQ pXl[Q BY ?>

bQ]Qp `VaSQp [_^bcQ^cQ YX _`YbQ^Yp `VaVhYb\V^Yp5 S UQ^^_] b\dhQV B545 Rd6
UVc Y]Vcm X^QhV^YV 95 Q [QWUQp b\VUdojQp _[QWVcbp ^Q VUY^Ygd R_\miVC
?B1>75 RdUVc aQS^Q :5 I5<<?G ‑ ; Y c7 U75 F9?<5D `_\dhYc X^QhV^YV >7 3QW6
^_ `_^Y]Qcm5 hc_ ncY YUV^cYeY[Qc_al UVZbcSYcV\m^_ bcQ^_Spcbp hVbc^l]Yݷ
bY^_^Y]Q]Yݷ b__cSVcbcSdojYf hYbV\5 c_ Vbcm Yf ]_W^_ `aYbSQYSQcm gV\_6
hYb\V^^l] `VaV]V^^l]5 ]_W^_ Yb`_\mX_SQcm S QaYe]VcYhVb[Yf SlaQWV^Ypf
Y c7 U7C ^Q`aY]Va5 SlaQWV^YV F9?<5D 3 7B55> 6 2<E5 [_]`Y\pc_a `a_T\_cYc
RVX XSd[Q5 `_\dhYcbp c_ WV bQ]_V5 [Q[ Vb\Y Rl ]l ^Q`YbQ\Y > 3 < 6 =5 c_
Vbcm :: 1nc_5 aQXd]VVcbp5 ^V X^QhYc5 hc_ cQ[ UVZbcSYcV\m^_ bc_Yc UV\QcmD ^Q6
_R_a_c5 cQ[ UV\Qcm ^V ^QU_27 2_\miV c_T_5 Y S `VaV]V^^do ?>5h3?<?B ]_W^_
XQ^VbcY \oR_V gV\_V hYb\_5 `_b[_\m[d b c_h[Y XaV^Yp aQXapU^_bcY Y X^Q[_6
S_bcY _^Q `aVUbcQS\pVc b_R_Z _Rl[^_SV^^lZ 9>D5 ^_ XUVbm [_]`Y\pc_a f_cp
Rl SlUQbc `aVUd`aVWUV^YV7

=^_TYV `a_TaQ]]Ybcl5 `YidjYV ^Q BY5 S _b_RV^^_bcY cV5 [c_ ^Y[_TUQ ^V `YbQ\ ^Q
R_\VV bca_TYf pXl[Qf Sa_UV c_T_ WV @Qb[Q\p5 `aVU`_hYcQoc S__RjV ^V SS_UYcm `VaV6
]V^^lV Y ed^[gYY cY`Q 5>E=5 _Rf_Upbm _Rlh^l]Y 9>D’Q]Y5 Q _`YbQ^Yp `VaVhYb\Y]lf
cY`_S Yb`_\mXdoc c_\m[_ U\p XQUQ^Yp [_^bcQ^c7 CQ[Qp `aQ[cY[Q SapU \Y XQb\dWYSQVc
_U_RaV^Yp5 SVUm cV] bQ]l] ]l \YiQV] [_]`Y\pc_a S_X]_W^_bcY SlUQcm ^Q] `dbcm
^V _iYR[d5 ^_ f_cp Rl `aVUd`aVWUV^YV S b_]^YcV\m^_Z bYcdQgYY7 CV] ^V ]V^VV nc_c
`_Uf_U _[QXQ\bp bc_\m `_`d\paV^5 hc_ `aY _`YbQ^YY cY`Q 5>E= S BY UQWV aQXaViY\Y
^V d[QXlSQcm Y]p `VaVhYb\V^Yp5 c_ Vbcm `YbQcm hc_6c_ Sa_UV

5>E= K 1@<815 25D15 71==1 MD

`a_`dbcYS `aY nc_] YUV^cYeY[Qc_a5 _c^_bpjYZbp [ bQ]_]d cY`d7 Pb^_5 hc_ b`_b_RQ
_`YbQcm `VaV]V^^do Y\Y ed^[gYo cQ[_T_ cY`Q d ^Qb ^V RdUVc7

8^QhV^Yp [_^bcQ^c5 SS_UY]lf S _`YbQ^YY `VaVhYb\Y]_T_ cY`Q5 ]_W^_ XQ6
UQcm pS^_D cQ[5 `aY _`YbQ^YY gSVc_S ]l ]_T\Y Rl `_bcd`Ycm fYcaVV5 hV] S
aQbb]_caV^^_] `aY]VaVC

5>E= 3?<?BC K
B54 F 9H6699995
7B55> F 9H9966995
2<E5 F 9H9999665
I5<<?G F 9H6666995
3I1> F 9H9966665
=175>D1 F 9H6699665
2<13; F 95
G89D5 F 9H6666665
7B5I F 9HA9A9A95
F9?<5D F 9H55A;55

MD

8UVbm ]l ^V `a_bc_ SSV\Y [_^bcQ^cl U\p _R_X^QhV^Yp gSVc_S5 ^_ Y b^QRUY6
\Y Yf X^QhV^Yp]Y5 b__cSVcbcSdojY]Y `aVUbcQS\V^Yo ncYf gSVc_S S ]_UV\Y
[PKD aQXd]VVcbp5 nc_ bdjVbcSV^^_ aQbiYapVc _R\Qbcm `aY]V^V^Yp SSVUݷ^^lf
[_^bcQ^c7

5SV [_^bcQ^cl YX _U^_T_ Y c_T_ WV `VaVhYb\V^Yp ]_Tdc Y]Vcm _UY^Q[_6
SlV X^QhV^Yp5 BY nc_ aQXaViQVc7 >Q`aY]Va5 ]l ]_T\Y Rl U_RQSYcm S ^QiV
`VaVhYb\V^YV Vjݷ _U^d [_^bcQ^cdC



?? @a_TaQ]]Ya_SQ^YV ^Q pXl[V BY

1AE1 F 9H9966665

[_c_aQp5 [Q[ ]_W^_ XQ]VcYcm5 Y]VVc cQ[_V WV X^QhV^YV5 [Q[ Y 3I1>7
3 _U^_] _`YbQ^YY ]_W^_ b]ViYSQcm [_^bcQ^cl b d[QXQ^YV] X^QhV^Yp Y

RVX cQ[_S_T_D [_^bcQ^cQ5 X^QhV^YV [_c_a_Z ^V d[QXQ^_5 RdUVc ^Q VUY^Ygd R_\m6
iV `aVUlUdjVZ7 >Q`aY]Va5 Vb\Y ^Q`YbQcm

5>E= >E=25BC K ?>5 F :5 DG?5 D8B555 69BCD F :5 C53?>45 D89B4 MD

c_ YUV^cYeY[Qc_al DG? Y C53?>4 RdUdc Y]Vcm X^QhV^YV ;5 Q D8B55 Y D89B4 ‑
X^QhV^YV <7 @aY d[QXQ^YY X^QhV^Yp b`aQSQ _c X^Q[Q aQSV^bcSQ ]_W^_ Yb`_\m6
X_SQcm \oRdo [_^bcQ^cd SaV]V^Y [_]`Y\pgYY5 S c_] hYb\V QaYe]VcYhVb[_V
SlaQWV^YV5 [_c_a_V [_]`Y\pc_a ]_WVc SlhYb\Ycm5 ^Q`aY]VaC

5>E= 5H1=@<5h5>E= K
5H1=@<5h69BCD F :995
5H1=@<5hC53?>4 F 5H1=@<5h69BCD 3 ;95
5H1=@<5hD89B4 F 5H1=@<5hC53?>4 4 :9995
5H1=@<5h<1CD F 5H1=@<5hD89B4

MD

8UVbm SSVUݷ^^lV [_^bcQ^cl `_\dhQc X^QhV^Yp :995 ;9995 <999 Y <9997
?cUV\m^_T_ XQ]VhQ^Yp XQb\dWYSQVc c_h[Q b XQ`pc_Z `_b\V XQ[alSQojVZ

eYTda^_Z b[_R[Y S _`YbQ^Ypf `VaVhYb\Y]lf cY`_S7 5\p BY `_U_R^_V b_hVcQ6
^YV ^V S`_\^V fQaQ[cVa^_ Y SbcaVhQVcbp SbVT_ S USdf b\dhQpfC `aY _`YbQ^YY
`_\mX_SQcV\mb[Yf cY`_S Y `aY _`YbQ^YY `VaV]V^^lf b_ b\_W^l]Y Y^YgYQ6
\YXQc_aQ]YD ]l dWV SYUV\Y ncd bYcdQgYo S `aY]VaQf Y^YgYQ\YXQc_a_S ]Qb6
bYS_S7

>Q bQ]_] UV\V nc_ ^V USV aQX\Yh^lV bYcdQgYY5 Q _U^QC c_h[_Z b XQ`pc_Z S
BY U_\W^_ XQ[Q^hYSQcmbp \oR_V _RkpS\V^YV Y\Y _`YbQ^YV5 XQ Yb[\ohV^YV]
_`YbQ^Yp ed^[gYY5 S [_c_a_] S]Vbc_ c_h[Y b XQ`pc_Z eYTdaYadVc cV\_ ed^[6
gYY7 2_\miV c_T_5 S BY S__RjV ^V aQX\YhQocbp [_^bcad[gYY _`YbQ^Yp cY`Q
Y _`YbQ^Yp `VaV]V^^_ZD [_\m b[_a_ `_pSY\bp cY`5 ]_W^_ d[QXQcm Y Y]V^Q
`VaV]V^^lf5 ^Q`aY]VaC

5>E= CD1D5C K
BE>>9>75 2<?3;545 B514I

M >5GhCD1D55 <1CDhCD1D5D

8UVbm _U^_ _`YbQ^YV SS_UYc baQXd cY` 5>E= CD1D5C5 caY gV\_hYb\V^^lV [_^6
bcQ^cl BE>>9>75 2<?3;54 Y B514I5 Q cQ[WV USV `VaV]V^^lV >5GhCD1D5 Y
<1CDhCD1D55 _RV Y]VojYV cY` 5>E= CD1D5C7 C_h[d b XQ`pc_Z5 [_c_ado ]l
bcQSY\Y aQ^miV S _`YbQ^Ypf 5>E=’_S baQXd `_b\V XQ[alSQojVZ eYTda^_Z
b[_R[Y5 ]_W^_ aQbb]QcaYSQcm [Q[ ^Qi _c[QX _c S_X]_W^_bcY ^V]VU\V^^_
_`YbQcm `VaV]V^^lV U\p c_\m[_ hc_ SSVUݷ^^_T_ cY`Q5 ^_ ^Q bQ]_] UV\V _^Q
`a_bc_ _R_X^QhQVc [_^Vg [_^bcad[gYY _`YbQ^Yp5 [_c_aQp S _RjV] b\dhQV b_6
bc_Yc YX b`VgYeY[Qc_aQ cY`Q Y b`Yb[Q _`YblSQV]lf `VaV]V^^lf 1S_X]_W^_5



=7<7 2QX_SlV baVUbcSQ pXl[Q BY ?@

`dbc_T_27 E_a]Q\m^lZ bY^cQ[bYb BY `_XS_\pVc _bcQSYcm b`Yb_[ `VaV]V^^lf
`dbcl] S \oR_] _`YbQ^YY5 S c_] hYb\V Y cQ[_]5 [_c_a_V ^Y[Q[Yf ^_Slf cY`_S
^V SS_UYcD ^Q`aY]Va5 bca_[Q

9>D D

^V pS\pVcbp _iYR_h^_Z b e_a]Q\m^_6bY^cQ[bYhVb[_Z c_h[Y XaV^Yp5 nc_ _Rlh6
^_V _`YbQ^YV b `dbcl] b`Yb[_] `VaV]V^^lf7 ;_^Vh^_5 cQ[_V _`YbQ^YV RVb6
b]lb\V^^_5 Y R_\miY^bcS_ [_]`Y\pc_a_S SlUQbc XUVbm `aVUd`aVWUV^YV ‑
^_ ^V _iYR[d7

CQ[ Y\Y Y^QhV5 Vb\Y XQRlcm `_bcQSYcm c_h[d b XQ`pc_Z `_b\V _`YbQ^Yp cY6
`Q5 UYQT^_bcY[Q5 [_c_ado Sl `_\dhYcV _c [_]`Y\pc_aQ5 b[_aVV SbVT_5 RdUVc
^Qbc_\m[_ ^VSaQXd]YcV\m^_Z5 hc_ d ^QhY^QojVT_ `aQ[cYhVb[Y ^Vc iQ^b_S b
f_Ud `_^pcm5 S hݷ] ^Q bQ]_] UV\V b_bc_Yc `a_R\V]Q7 8UVbm ]_W^_ UQcm baQ6
Xd USQ b_SVcQ7 3_6`VaSlf5 RdUmcV S^Y]QcV\m^l Y ^V XQRlSQZcV c_h[d
b XQ`pc_Z S [_^gV _`YbQ^Yp ^_S_T_ cY`Q5 _c^VbYcVbm [ nc_]d ]_]V^6
cd hdcm R_\VV bVamݷX^_5 hV] [ _bcQ\m^l] SlSVacQ] pXl[Q BY5 caVRdojY]
S^Y]QcV\m^_bcY7 3_6Sc_alf5 `_`a_RdZcV 1]_W^_ `ap]_ bVZhQb2 bUV\Qcm ncd
_iYR[d `aVU^Q]VaV^^_ Y `_b]_caYcV5 [Q[_SQ RdUVc UYQT^_bcY[Q5 SlUQ^^Qp
SQiY] [_]`Y\pc_a_]7 6bcm iQ^b5 hc_ `_b\V nc_T_5 [_TUQ c_ WV bQ]_V `a_6
YX_ZUݷc ^VhQp^^_5 Sl Sb`_]^YcV5 hc_ cQ[do UYQT^_bcY[d dWV SbcaVhQ\Y5 Y
`_caQcYcV ]V^miV SaV]V^Y ^Q SlpS\V^YV Ybc_h^Y[Q `a_R\V]l7

=7<7A7 3SVUV^YV [_^bcQ^c b `_]_jmo `VaVhYb\Y]_T_ cY`Q

@aY YXdhV^YY @Qb[Q\p ]l _c]VhQ\Y5 hc_ ^Q\YhYV S `a_TaQ]]V pS^l]
_RaQX_] d[QXQ^^lf hYbV\ [aQZ^V ^VWV\QcV\m^_5 XQ Yb[\ohV^YV] b_SVaiV^^_
_hVSYU^lf b\dhQVS b Yb`_\mX_SQ^YV] 95 :5 _hV^m aVU[_ ;5 Y^_TUQ Vjݷ 6:7 3bV
_bcQ\m^lV hYb\_SlV [_^bcQ^cl U_\W^l Rlcm b^QRWV^l Y]V^Q]Y5 Y S `a_6
TaQ]]V b\VUdVc Yb`_\mX_SQcm Y]V^Q5 Q ^V hYb\Q7 @Qb[Q\m U\p nc_T_ `aVUd6
b]QcaYSQVc bV[gYo _`YbQ^Yp [_^bcQ^c7

3 aQ^^Yf SVabYpf BY U\p Y]V^_SQ^Yp [_^bcQ^c^lf X^QhV^YZ `aYf_UY\_bm
Yb`_\mX_SQcm ]Q[a_`a_gVbb_a5 ^Y[Q[Yf Y^lf baVUbcS U\p SSVUV^Yp [_^bcQ^c
^V Rl\_7 @_Ua_R^lZ aQXT_S_a _ ]Q[a_bQf BY d ^Qb Vjݷ S`VaVUY5 `_[Q WV
_c]VcY]5 hc_ ]Q[a_`a_gVbb_a _caQRQclSQVc `_b\V \V[bYhVb[_T_ Q^Q\YXQ5 ^_
aQ^miV bY^cQ[bYhVb[_T_5 S aVXd\mcQcV hVT_ YUV^cYeY[Qc_al5 SSVUݷ^^lV [Q[
]Q[a_bl5 ^V `_UhY^pocbp _R\Qbcp] SYUY]_bcY5 S hQbc^_bcY5 ^V \_[Q\YXdocbp
S ed^[gYpf Y c7 `75 Y S__RjV _^Y S_ ]^_T_] [aQZ^V ^VdU_R^l7

3SVUV^YV S pXl[ `VaVhYb\Y]_T_ cY`Q5 aQXd]VVcbp5 ^V Y]V\_ bQ]_bc_pcV\m6
^_Z gV\mo b_XUQ^YV baVUbcSQ U\p _`YbQ^Yp [_^bcQ^cD eQ[c5 _U^Q[_5 b_bc_Yc S
c_]5 hc_ S BY nc_ VUY^bcSV^^lZ b`_b_R _`YbQcm [_aaV[c^lZ YUV^cYeY[Qc_a5
`_UhY^pojYZbp b_T\QiV^Yp] _R _R\Qbcpf SYUY]_bcY5 ^_ `aY nc_] `aVUbcQS6
\pojYZ b_R_Z [_^bcQ^cd SaV]V^Y [_]`Y\pgYY 7 3b[_aV `_b\V `_pS\V6
^Yp S pXl[V `VaVhYb\Y]_T_ cY`Q nc_c eQ[c Rl\ _b_X^Q^ Y Y] ^QhQ\Y Q[cYS6
^_ `_\mX_SQcmbp7 3 b_SaV]V^^lf `a_TaQ]]Qf ^Q BY ]_W^_ hQbc_ SbcaVcYcm
hc_6c_ Sa_UV



?A @a_TaQ]]Ya_SQ^YV ^Q pXl[V BY

5>E= K =1Hh2E665BhC9J5 F :9;= MD

?hVSYU^_5 hc_ S [QhVbcSV _VaVhYb\Y]_T`ݷ cY`Qݷ cQ[Qp [_^bcad[gYp ^V Y]V6
Vc ^Y ]Q\VZiVT_ b]lb\QC ^Y[_]d ^V ^dWV^ cY`5 SlaQWV^Yp [_c_a_T_ ]_6
Tdc `aY^Y]Qcm SbVT_ _U^_ X^QhV^YV5 UQ [ c_]d WV Vjݷ Y RVXl]p^^lZ7 GV\m
cQ[_T_ _`YbQ^Yp ‑ b_SVaiV^^_ S UadT_]C b_XUQcm Y]p 1S UQ^^_] b\dhQV
=1Hh2E665BhC9J525 [_c_a_V RdUVc S `a_TaQ]]V Yb`_\mX_SQcmbp U\p _R_X^QhV6
^Yp ^V[_Z [_^bcQ^c^_Z SV\YhY^l5 YXRQS\pp `a_TaQ]]YbcQ _c ^V_Rf_UY]_bcY
pS^_ d`_]Y^Qcm hYb\_ :9;=5 `aYh5[ݷ S_X]_W^_5 S ^Vb[_\m[Yf ]VbcQf5 hc_ ]_6
WVc _RVa^dcmbp eVVaYhVb[Y]Y `a_R\V]Q]Y S b\dhQV `aY^pcYp aViV^Yp _R
YX]V^V^YY [_^bcQ^cl 1S UQ^^_] b\dhQV ‑ _R YX]V^V^YY ]Q[bY]Q\m^_T_ aQX6
]VaQ [Q[_T_6c_ RdeVaQ25 ^Q`aY]Va5 b :9;= ^Q ;9=A7 HYcQcV\p `a_TaQ]]l `aY6
]V^V^YV [_^bcQ^cl YXRQS\pVc _c ^V_Rf_UY]_bcY [QWUlZ aQX `aY SYUV hYb\Q
:9;= bdU_a_W^_ `lcQcmbp `_^pcm5 hc_ WV Y]V\_bm S SYUd `_U hYb\_] :9;= Y
`_hV]d Yb`_\mXdVcbp Y]V^^_ cQ[_V hYb\_5 Q ^V [Q[_V6c_ UadT_VD `aY `aY]V^V6
^YY Y]V^Y S]Vbc_ hYb\Q bcQ^_SYcbp R_\VV6]V^VV `_^pc^_5 hc_ XUVbm Y]VVcbp S
SYUd [Q[_Z6c_ aQX]Va RdeVaQ5 Q Vb\Y ^V`_^pc^_5 hc_ nc_ XQ RdeVa Y `_hV]d d
^VT_ Y]V^^_ cQ[_Z aQX]Va5 Q ^V Y^_Z5 ]_W^_ ^QZcY 1_Rlh^l] cV[bc_Sl] `_6
Yb[_]2 c_ ]Vbc_5 TUV nc_c YUV^cYeY[Qc_a SSVUݷ^D b[_aVV SbVT_5 cQ] _[QWVcbp
`_U_RQojYZ [_]]V^cQaYZ7

Nc_c b`_b_R SSVUV^Yp [_^bcQ^c Y]VVc _U^_ SVbm]Q bdjVbcSV^^_V _TaQ^YhV6
^YVC cQ[ ]_W^_ SSVbcY c_\m[_ gV\_hYb\V^^do [_^bcQ^cd5 Y ^Y[Q[do UadTdoD
U\p UadTYf `aYf_UYcbp `_6`aVW^V]d Yb`_\mX_SQcm ]Q[a_`a_gVbb_a7 3b6ݷcQ[Y
baVUbcS_ 1`VaVhYb\Y]lV cY`l2 XUVbm `aY]V^pVcbp ^V `_ VT_ Ybf_U^_]d ^QX^Q6
hV^Yo5 cQ[ hc_ cdc Y WQ\_SQcmbp5 S _RjV]5 ^V ^Q hc_7 >_ UQWV b dhݷc_] nc_T_
_TaQ^YhV^Yp Y `aY ^Q\YhYY hݷc[_T_ `_^Y]Q^Yp5 hc_ bYV Vbcm _c[a_SV^^lZ
fQ[5 cQ[_Z b`_b_R SSVUV^Yp [_^bcQ^c Y]VVc ^Vb_]^V^^lV U_bc_Y^bcSQ S baQS6
^V^YY b `aY]V^V^YV] ]Q[a_`a_gVbb_aQ Y5 VbcVbcSV^^_5 iYa_[_ `aY]V^pVcbp7

?cUV\m^_ bc_Yc XQ]VcYcm5 hc_ S R_\miY^bcSV `a_TaQ]]5 Q aQS^_ Y S_
]^_TYf [^YTQf5 `_bSpjݷ^^lf BY5 S[\ohQp [^YTd ;Va^YTQ^Q Y AYchY5 Y]V6
^Q cQ[Yf [_^bcQ^c XQ`YblSQoc S SVaf^V] aVTYbcaV5 c_ Vbcm SbV]Y R_\miY]Y
Rd[SQ]Y ‑ hc_6c_ Sa_UV VJahK^OON[h\RcN7 3 T\QSV5 `_bSpjݷ^^_Z ]Q[a_`a_6
gVbb_ad5 ]l `_Ua_R^_ _RbdUY]5 _c[dUQ SXp\Qbm cQ[Qp bcaQ^^Qp caQUYgYp Y `_
[Q[Y] `aYhY^Q] VZ b_SbV] ^V bc_Yc b\VU_SQcm5 [_TUQ aVhm YUݷc _ [_^bcQ^cQf5
SS_UY]lf hVaVX 5>E=7

=7<7B7 @VaVhYb\Y]lZ cY` Y _`VaQc_a SlR_aQ

@_b[_\m[d [_^bcQ^cl6X^QhV^Yp `VaVhYb\Y]_T_ cY`Q `aVUbcQS\poc b_R_Z5
[Q[ dWV T_S_aY\_bm5 [_^bcQ^cl SaV]V^Y [_]`Y\pgYY5 Yf ]_W^_ 1Y ^dW^_2
Yb`_\mX_SQcm S b_bcQSV 31C56]Vc_[ _`VaQc_aQ CG9D387 @aY nc_] SlaQWV^YV
S XQT_\_S[V _`VaQc_aQ ]_WVc5 [_^Vh^_5 Y]Vcm _Rlh^lZ gV\_hYb\V^^lZ cY`5
^_ Vb\Y Sb6ݷcQ[Y `_bcQaQcmbp Y bUV\Qcm cQ[5 hc_Rl nc_ SlaQWV^YV Rl\_ cY`Q
5>E= ‑ Yb`_\mX_SQcm `VaV]V^^do cY`Q 5>E= Y\Y ed^[gYo5 S_XSaQjQojdo



=7<7 2QX_SlV baVUbcSQ pXl[Q BY ?B

X^QhV^YV nc_T_ cY`Q5 ‑ c_ ]l `_\dhY] U_`_\^YcV\m^do `_UUVaW[d b_ bc_6
a_^l [_]`Y\pc_aQC _^ bcQ^Vc `a_SVapcm5 SbV \Y S_X]_W^lV X^QhV^Yp ]l
_RaQR_cQ\Y7

4_S_ap e_a]Q\m^_5 [_]`Y\pc_a `aVU`_\QTQVc5 hc_ Vb\Y SlaQWV^YV5 `_ [_6
c_a_]d `a_S_UYcbp SlR_a S _`VaQc_aV CG9D385 Y]VVc `VaVhYb\Y]lZ cY`5 c_
S cV\V CG9D38 U_\W^l `aYbdcbcS_SQcm 31C56]Vc[Y U\p SbVf aQX\Yh^lf X^Q6
hV^YZ5 `aVUdb]_caV^^lf U\p UQ^^_T_ `VaVhYb\Y]_T_ cY`Q5 \YR_5 `_ [aQZ^VZ
]VaV5 U_\W^Q `aYbdcbcS_SQcm ]Vc[Q 4561E<DD Vb\Y nc_ ^V cQ[5 [_]`Y\pc_a
SlUQݷc `aVUd`aVWUV^YV7 @dbcm5 ^Q`aY]Va5 d ^Qb _`YbQ^ `VaVhYb\Y]lZ cY`

5>E= 7B55; K 1<@815 25D15 71==1 F 25D15 45<D1 MD

Y TUV6c_ S `a_TaQ]]V SbcaVhQVcbp ed^[gYp
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@aY [_]`Y\pgYY nc_Z ed^[gYY [_]`Y\pc_a SlUQbc `aVUd`aVWUV^YV _ c_]5
hc_ X^QhV^YV `VaVhYb\Y]_T_ cY`Q 45<D1 ^V _RaQR_cQ^_ S _`VaQc_aV CG9D38D
XQ]VcY]5 `a_ X^QhV^YV 71==1 [_]`Y\pc_a ^YhVT_ ^V b[QWVc5 `_b[_\m[d _^_
b_S`QUQVc b 25D15 Q X^QhV^YV 25D1 S _`VaQc_aV _RaQR_cQ^_7

9XRQSYcmbp _c nc_T_ `aVUd`aVWUV^Yp ]_W^_ _hV^m `a_bc_C `_bcQSYcm ]Vc6
[d 4561E<D S bQ]_] [_^gV _`VaQc_aQ CG9D385 Q `_b\V ^V5ݷ hc_Rl dU_S\VcS_aYcm
bY^cQ[bYhVb[Y] caVR_SQ^Yp]Y5 `aVUdb]_caVcm `dbc_Z _`VaQc_a 1^Q`aY]Va5
`a_bc_ c_h[d b XQ`pc_Z2C
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?U^Q[_ ^Q]^_T_ \dhiV Y `aQSY\m^VV RdUVc ^V YXRQS\pcmbpݷ _c `aVUd`aVWUV6
^Yp5ݷ Q S^Y]QcV\m^_ YXdhYcm bYcdQgYo5 hc_Rl `_^pcm5 `_hV]d WV cQ[ `_\dhY6
\_bm5 hc_ S _`VaQc_aV Vbcm Q\mcVa^QcYSl U\p SbVf SQaYQ^c_S5 `aVUdb]_caV^6
^lf ^QiY] `VaVhYb\Y]l] cY`_]5 [a_]V _U^_T_7 ?hV^m hQbc_ nc_ `a_Ybf_UYc



@9 @a_TaQ]]Ya_SQ^YV ^Q pXl[V BY

`_c_]d5 hc_ S _`YbQ^YV cY`Q Rl\ U_RQS\V^ ^_SlZ SQaYQ^c X^QhV^Yp5 ^_ `aY
nc_] S b__cSVcbcSdojYZ _`VaQc_a CG9D38 VT_ _RaQR_c[d U_RQSYcm XQRl\Y7
@aVUd`aVWUV^YV5 SlUQSQV]_V [_]`Y\pc_a_]5 `aYXSQ^_ _`_SVbcYcm `a_TaQ]6
]YbcQ _R nc_Z _iYR[V5 S_X]_W^_5 YXRQSYS _c U_\T_Z Y ]dhYcV\m^_Z _c\QU[Y S
RdUdjV]D _c]QfYSQcmbp _c cQ[Yf `aVUd`aVWUV^YZ `_`a_bcd T\d`_5 SVUm SlZ6
UVc S Yc_TV5 b[_aVV SbVT_5 bVRV U_a_WV7 2_\miV c_T_5 S bYcdQgYpf5 [_TUQ Sl6
aQWV^YV S XQT_\_S[V CG9D38 Y]VVc `VaVhYb\Y]lZ cY`5 aV[_]V^UdVcbp S__RjV
S_XUVaWYSQcmbp _c `aY]V^V^Yp ]Vc[Y 4561E<D5 `VaVhYb\pp SbV S_X]_W^lV
Q\mcVa^QcYSl 1[_c_alf _Rlh^_ ^V cQ[ ]^_T_2 S pS^_] SYUVD Vb\Y U\p hQbcY
Q\mcVa^QcYS5 [ `aY]Vad5 UV\Qcm ^YhVT_ ^V ^dW^_5 Yf b\VUdVc bTad``Ya_SQcm
S [_^gV cV\Q CG9D385 cQ]5 TUV Sl S `a_cYS^_] b\dhQV `_bcQSY\Y Rl ]Vc[d
4561E<D7 BTV^VaYa_SQ^^lZ ]QiY^^lZ [_U ^YhV] _c\YhQcmbp ^V RdUVc5 ^_ hY6
cQcV\o SQiVZ `a_TaQ]]l Sl `aY nc_] ^VUSdb]lb\V^^_ `_[QWVcV5 hc_ ^YhVT_
^V XQRl\Y7

?c]VcY] Vjݷ _UY^ SQW^lZ ]_]V^c7 3 `a_TaQ]]Qf ^QhY^QojYf `a_TaQ]6
]Ybc_S hQbc_ ]_W^_ SbcaVcYcm hc_6c_ `_f_WVV ^Q

CG9D381>2 K
31C5 :C

83 777 38
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M

‑ cQ[_Z _`VaQc_a SlR_aQ5 S [_c_a_] ]Vc[Q]Y Slbcd`Qoc _Rlh^lV gV\lV hYb6
\Q7 >Y S _U^_] bVamݷX^_] `a_V[cV cQ[_Z [_U ^V Y]VVc iQ^b_S `a_ZcY [_^ca_\m
[QhVbcSQD R_\miV c_T_5 [Q[ c_\m[_ cQ[_V dSYUYc SQi R_\VV _`lc^lZ [_\\V6
TQ5 neeV[c SQ]5 b[_aVV SbVT_5 ^V `_^aQSYcbp7 B aQR_cl5 `_WQ\dZ5 ^V dS_\pc
1f_cp b\dhQVcbp Sbp[_V25 ^_ iYa_[_T_ _RbdWUV^Yp SQiYf `a_eVbbY_^Q\m^lf
[QhVbcS5 S `a_bc_aVhYY Y]V^dV]_T_ dR\Yh^_Z`ݷ `_a[_Z5ݷ SQ] c_h^_ ^V YXRV6
WQcm5 Y5 [_^Vh^_ WV5 cQ[_Z [_U _U^_X^Qh^_ `aYUݷcbp `VaVUV\Qcm7 3 `_U_R^lf
b\dhQpf Yb`_\mX_SQ^YV 5>E= S]Vbc_ hYbV\ _RpXQcV\m^_5 R_\VV c_T_5 U\p cQ[Yf
SVjVZ 5>E= [Q[ aQX Y `aVU^QX^QhV^7

Hc_Rl `_^pcm5 `_hV]d nc_ cQ[5 XQUQZcV bVRV `a_bc_Z S_`a_bC Q hc_ cQ[_V5
`a_bcYcV5 :<5 [Q[do bYcdQgYo nc_ hYb\_ _R_X^QhQVc5 hV]d b__cSVcbcSdVcH 2d6
UdhY QSc_a_] [_UQ5 Sl5 b[_aVV SbVT_5 _cSVc ^QZUݷcV `_hcY baQXd ‑ UQWV Vb\Y
Sl VT_ ^V `_]^YcV5 c_5 SVa_pc^_5 f_a_i_ `_]^YcV5 [dUQ ^QU_ `_b]_caVcm5 hc_6
Rl Sb`_]^Ycm7 1 cV`Vam `_bcQSmcV bVRp ^Q ]Vbc_ bc_a_^^VT_ hYcQcV\p SQiVZ
`a_TaQ]]l Y `aY[Y^mcV5 b[_\m[_ d ^VT_ XQZ]ݷc SaV]V^Y `_Yb[ S SQiV] cV[bcV



=7<7 2QX_SlV baVUbcSQ pXl[Q BY @:

b__cSVcbcSdjVZ Y^e_a]QgYY7 2_\miV c_T_5 Sl Y bQ]Y ]_WVcV \VT[_ `VaV`d6
cQcm5 ^Q`aY]Va5 hYb\_ :< Y hYb\_ :;5 Yb`_\mX_SQS Yf S _U^_] ]VbcV _U^Y]
b`_b_R_]5 Q S UadT_] ‑ UadTY]7 6b\Y UV\_ U_ZUݷc U_ Q^Q\YXQ SQiVT_ [_UQ
^Q `aVU]Vc VT_ `aQSY\m^_bcY5 `aYUݷcbp S [QWU_] YX ]Vbc5 TUV SbcaVhQVcbp
XQTQU_h^Qp ^d]VaQgYp5 `a_SVapcm5 ^V `VaV`dcQ\ \Y QSc_a bS_Y b_RbcSV^^lV
^_]VaQ5 ^Q hc_ ]_WVc dZcY ]QbbQ SaV]V^Y Y bY\7 1 Vb\Y S]Vbc_ XQTQU_h^_T_
hYb\Q :< S `a_TaQ]]V Yb`_\mX_SQcm Y]p [_^bcQ^cl5 _`YblSQojVV c_5 hV]d
_^_ b__cSVcbcSdVc5 SbV `VaVhYb\V^^lV `a_R\V]l S__RjV ^V S_X^Y[Qoc7

=7<7:97 <_[Q\m^lV ݷbcQcYhVb[YVݷ `VaV]V^^lV

=l dWV X^Q[_]l b T\_RQ\m^l]Y Y \_[Q\m^l]Y `VaV]V^^l]YD ^Q`_]^Y]5
hc_ T\_RQ\m^lV `VaV]V^^lV _`YblSQocbp S^V cV\ ed^[gYZ Y SYU^l S_ Sbݷ]
cV[bcV Ybf_U^_T_ eQZ\Q5 ^QhY^Qp _c c_h[Y Yf _`YbQ^Yp 1Y\Y _RkpS\V^Yp25
c_TUQ [Q[ \_[Q\m^lV `VaV]V^^lV _`YblSQocbp S ^QhQ\V \oR_T_ R\_[Q ‑ cV\Q
ed^[gYY Y\Y b_bcQS^_T_ _`VaQc_aQ ‑ Y SYU^l _c c_h[Y _`YbQ^Yp U_ [_^gQ
c_T_ R\_[Q5 S [_c_a_] `VaV]V^^Qp _`YbQ^Q5 c_ Vbcm U_ XQ[alSQojVZ eYTda^_Z
b[_R[Y7

;a_]V _R\QbcY SYUY]_bcY 5 `VaV]V^^lV fQaQ[cVaYXdocbp Vjݷ SaV]V6
^V] bdjVbcS_SQ^Yp 5 c_ Vbcm SaV]V^^�l] `VaY_U_] _c c_T_ ]_]V^cQ5 [_TUQ
`VaV]V^^Qp b_XUQݷcbp 1`_U ^Vݷ SlUV\pVcbp _R\Qbcm `Q]pcY25 Y U_ ]_]V^cQ5
[_TUQ aQ^VV SlUV\V^^Qp `_U `VaV]V^^do _R\Qbcm `Q]pcY SlbS_R_WUQVcbp7
5\p T\_RQ\m^lf `VaV]V^^lf SaV]p bdjVbcS_SQ^Yp b_S`QUQVc b SaV]V^V] Sl6
`_\^V^Yp `a_TaQ]]l5 Q \_[Q\m^lV `VaV]V^^lV5 aQb`_\QTQojYVbp S bcV[V5
^QhY^Qoc bdjVbcS_SQcm `aY Sf_UV S R\_[5 S [_c_a_] _^Y _`YbQ^l5 Y YbhVXQ6
oc `aY Slf_UV YX nc_T_ R\_[Q 1c_h^VV T_S_ap5 _^Y S_X^Y[Qoc Y YbhVXQoc S
]_]V^c b__cSVcbcSdojVT_ YX]V^V^Yp aVTYbcaQ d[QXQcV\mݷ bcV[Q27ݷ

3 pXl[V BY `aVUdb]_caV^ U_S_\m^_ bcaQ^^lZ TYRaYU \_[Q\m^lf `VaV]V^6
^lf b T\_RQ\m^l]Y ‑ cQ[ ^QXlSQV]lV \_[Q\m^lV bcQcYhVb[YV `VaV]V^^lV7
;Q[ Y `a_bclV \_[Q\m^lV `VaV]V^^lV5 bcQcYhVb[YV `VaV]V^^lV _`YblSQoc6
bp S ^QhQ\V R\_[Q Y SYU^l S cV[bcV `a_TaQ]]l _c c_h[Y _`YbQ^Yp U_ [_^gQ
R\_[Q5 ^_ Yf SaV]p bdjVbcS_SQ^Yp5 [Q[ Y d T\_RQ\m^lf `VaV]V^^lf5 b_S`Q6
UQVc b_ SaV]V^V] aQR_cl `a_TaQ]]l5 Y aQX]VjQocbp _^Y5 [Q[ Y T\_RQ\m^lV
`VaV]V^^lV5 S bV[gYY 741D1 Y\Y 72CC S XQSYbY]_bcY _c c_T_5 XQUQ^ U\p ^Yf
Y^YgYQ\YXQc_a Y\Y ^VcD Vb\Y Y^YgYQ\YXQc_aQ ^Vc5 bcQcYhVb[Qp `VaV]V^^Qp
Y^YgYQ\YXYadVcbp ^d\7[ݷ ?`YbQ^YV \_[Q\m^_Z bcQcYhVb[_Z `VaV]V^^_Z _c\Y6
hQVcbp _c _`YbQ^Yp _Rlh^_Z \_[Q\m^_Z `VaV]V^^_Z ^Q\YhYV] b\_SQ CD1D935
^Q`aY]VaC
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@; @a_TaQ]]Ya_SQ^YV ^Q pXl[V BY

3 nc_] `aY]VaV DD ‑ _Rl[^_SV^^Qp \_[Q\m^Qp `VaV]V^^Qp5 _^Q XQS_UYcbp
XQ^_S_ [QWUlZ aQX5 [_TUQ ^QhY^QVcbp Yb`_\^V^YV ed^[gYY =Ih6E>3D9?>5 Y
`_\dhQVc ^QhQ\m^_V X^QhV^YV ;>D Vb\Y ed^[gYp RdUVc `ap]_ Y\Y [_bSV^^_
SlXlSQcm bQ]Q bVRp 1^Q`_]^Y]5 nc_ ^QXlSQVcbp aV[dabYVZ25 c_ `VaV]V^^Qp
DD ]_WVc _U^_SaV]V^^_ bdjVbcS_SQcm S ^Vb[_\m[Yf n[XV]`\paQf ‑ `_ hYb\d
SlX_S_S =Ih6E>3D9?>5 [_c_alV dWV b_bc_p\Ybm5 ^_ Vjݷ ^V XQSVaiY\Ybm7 3 ]_6
]V^c XQSVaiV^Yp aQR_cl ed^[gYY b__cSVcbcSdojYZ n[XV]`\pa `VaV]V^^_Z
DD YbhVXQVc S]VbcV b_ SbV] bcV[_Sl] eaVZ]_]7

B_SVaiV^^_ Y^QhV SVUݷc bVRp `VaV]V^^Qp JJC S^V Sbp[_Z XQSYbY]_bcY _c
c_T_5 SlXlSQVcbp \Y ed^[gYp =Ih6E>3D9?> Y\Y ^Vc5 `VaV]V^^Qp JJ b bQ]_T_
^QhQ\Q aQR_cl `a_TaQ]]l dWV bdjVbcSdVc5 Y]VVc X^QhV^YV @> Y T_c_SQ [
aQR_cV5 Q `_ _[_^hQ^YY aQR_cl ed^[gYY _^Q ^Y[dUQ ^V YbhVXQVcD Y^QhV T_S_ap5
_^Q b_faQ^pVc bS_ݷ X^QhV^YV ]VWUd SlX_SQ]Y ed^[gYY7 >Q`aY]Va5 ed^[gYp

F?94 @B9>Dh>5HDh>E=25B12
K

CD1D93 9>D > F 9D
@B9>D61254e>25 >2D
>44D

M

`aY [QWU_] Vݷ SlX_SV `VhQcQVc b\VUdojVV gV\_V hYb\_5 c_ Vbcm `aY `VaS_]
SlX_SV `VhQcQVc 95 `aY Sc_a_] SlX_SV ‑ : Y cQ[ UQ\VV7

B\VUdVc _c]VcYcm5 hc_ \_[Q\m^lV bcQcYhVb[YV `VaV]V^^lV _R\QUQoc
R_\miY^bcS_] ^VU_bcQc[_S _Rlh^lf T\_RQ\m^lf `VaV]V^^lf5 cQ[ hc_ `VaVU
Yf Yb`_\mX_SQ^YV] b\VUdVc f_a_i_ `_Ud]Qcm7 6b\Y Sl ^V b_SbV] dSVaV^l5 hc_
`_^Y]QVcV5 U\p hVT_ ^dW^_ `aY]V^V^YV \_[Q\m^lf bcQcYhVb[Yf `VaV]V^^lf5
c_ ^V `aY]V^pZcV Yf S_SbVD SQiQ `a_TaQ]]Q _c nc_T_ fdWV ^V bcQ^Vc7

>Q Sbp[YZ b\dhQZ _c]VcY] Vjݷ _UY^ ]_]V^c5 bSpXQ^^lZ b_ b\_S_] CD1D937 Nc_c
]_UYeY[Qc_a ]_W^_ `aY]V^pcm ^V c_\m[_ [ \_[Q\m^l]5 ^_ Y [ T\_RQ\m^l] _`YbQ^Yp]5
`aYhݷ] [Q[ [ `VaV]V^^l]5 cQ[ Y [ ed^[gYp]7 @aY nc_] b]lb\ b\_SQ CD1D93 bcQ^_6
SYcbp b_SVaiV^^_ Y^l]5 ^V Y]VojY] ^YhVT_ _RjVT_ b SliV_`YbQ^^l]Y bcQcYhVb[Y]Y
\_[Q\m^l]Y `VaV]V^^l]YC U\p T\_RQ\m^lf _`YbQ^YZ CD1D93 _X^QhQVc5 hc_ _^Y ^V Rd6
Udc SYU^l YX UadTYf ]_Ud\VZ `a_TaQ]]l7 @_Ua_R^_ ]l nc_c ]_]V^c _RbdUY] S T\QSV5
`_bSpjݷ^^_Z aQXUV\m^_Z caQ^b\pgYY7

=7<7::7 1UaVbQ5 d[QXQcV\Y Y _`VaQgYY ^QU ^Y]Y

@a_TaQ]]Ya_SQcm ^Q pXl[V BY b_SVaiV^^_ ^VS_X]_W^_ RVX U_b[_^Q\m^_T_
`_^Y]Q^Yp aQR_cl b d[QXQcV\p]Y Y QUaVb^l]Y SlaQWV^Yp]YD XUVbm ^Q aQR_6
cd b QUaVbQ]Y XQSpXQ^Q ]QbbQ S_X]_W^_bcVZ5 RVX [_c_alf S__RjV cadU^_ bVRV
`aVUbcQSYcm b_XUQ^YV ]Q\_6]Q\mb[Y b\_W^_Z `a_TaQ]]l7 =l dWV X^QV] YX
5>7;7=ݷ hc_ `QaQ]Vcal S `_U`a_TaQ]]l 1ed^[gYY2 XUVbm ]_W^_ `VaVUQSQcm
c_\m[_ `_ X^QhV^Yo5 Y Vb\Y ^Q] caVRdVcbp5 hc_Rl ed^[gYp YX]V^Y\Q X^Q6
hV^YV `VaV]V^^_Z5 `aYf_UYcbp `VaVUQSQcm VZ QUaVb `VaV]V^^_Z5 [Q[ ]l nc_
UV\Q\Y `aY _RaQjV^YY [ ed^[gYY C31>67 =Q\_ c_T_5 aQR_cQ b ]QbbYSQ]Y S



=7<7 2QX_SlV baVUbcSQ pXl[Q BY @<

pXl[V BY _aTQ^YX_SQ^Q S SYUV QaYe]VcY[Y QUaVb_S D Vݷ hQbc_ ^QXlSQoc
QaYe]VcY[_Z d[QXQcV\VZ5 hc_ ^V b_SbV] SVa^_7 CQ[ Y\Y Y^QhV5 `aVWUV hV]
aQbb]QcaYSQcm ]QbbYSl5 ^dW^_ _bS_Ycm aQR_cd b d[QXQcV\p]Y7

>Q`_]^Y]5 hc_ ^Qi RQX_SlZ SlhYb\YcV\m ‑ nc_ ]QiY^Q e_^ >VZ]Q^Q5 _U6
^Y] YX _b^_S^lf bS_ZbcS [_c_a_Z pS\pVcbp \Y^VZ^_bcm Y _U^_a_U^_bcm _`VaQ6
cYS^_Z `Q]pcY5 Q _cUV\m^lV phVZ[Y `Q]pcY YUV^cYeYgYadocbp QUaVbQ]Y7 C_5
hc_ S pXl[Qf Slb_[_T_ da_S^p;= ^QXlSQoc `VaV]V^^_Z 5 ^Q da_S^V ]QiY^^_6
T_ [_UQ `aVUbcQS\pVc b_R_Z ^V R_\VV hV] _R\Qbcm `Q]pcY5 c_ Vbcm ^Vb[_\m[_
phVV[ `Q]pcY5 aQb`_\_WV^^lf `_UapU 1Y]VojYf `_b\VU_SQcV\m^lV QUaVbQ27
@_U QUaVb_] _R\QbcY `Q]pcY `_^Y]QVcbp ^QY]V^miYZ YX QUaVb_S phVV[5
b_bcQS\pojYf _R\Qbcm7 5\p ^Qb XUVbm SQW^_ c_5 hc_ \oRQp `VaV]V^^Qp Y]VVc
bS_Z QUaVb7

Bca_T_ T_S_ap5 [_]`Y\pc_a ]_WVc aQb`_\_WYcm \_[Q\m^do `VaV]V^^do S aVTYbcaV5
c_TUQ QUaVbQ d ^Vݷ ^V RdUVcD ^_ _^ cQ[ `_bcd`QVc \Yim S b\dhQV5 Vb\Y ]l ^Y[Q[ ^V
]_WV] nc_T_ _R^QadWYcm7 3 hQbc^_bcY5 Vb\Y ]l `aY]V^Y] [ `VaV]V^^_Z _`VaQgYo
SXpcYp QUaVbQ5 [_]`Y\pc_a ^V bcQ^Vc aQb`_\QTQcm Vݷ S aVTYbcaV7

3_ ]^_TYf pXl[Qf `a_TaQ]]Ya_SQ^Yp5 S[\ohQp @Qb[Q\m Y BY5 QUaVbQ bhY6
cQocbp Y^e_a]QgYVZ5 [_c_ado ]_W^_ faQ^Ycm Y _RaQRQclSQcmD ^_ Vb\Y `aY
aQR_cV ^Q pXl[V QbbV]R\VaQ QUaVbQ ^YhV] ^V _c\YhQocbp _c _Rlh^lf hYbV\5
c_ pXl[Y Slb_[_T_ da_S^p SS_Upc U\p QUaVb_S _cUV\m^lV cY`l UQ^^lf7 ;Q[
Y S @Qb[Q\V5 S pXl[V BY QUaVb^lZ cY` `aYSpXQ^ [ cY`d `VaV]V^^_Z5 QUaVb
[_c_a_Z Y]VVcbp S SYUd7

>Q`_]^Y] USQ RQX_Slf `aY^gY`Q5 [_c_alV ]l dWV e_a]d\Ya_SQ\Y S `Va6
S_] c_]V `aY aQbb]_caV^YY d[QXQcV\VZ @Qb[Q\pC

D[QXQcV\m ‑ nc_ `VaV]V^^Qp5
S [_c_a_Z faQ^Ycbp QUaVb7

DcSVaWUV^YV SYUQ Jݷ d[QXlSQVc ^Q Kݷ
_X^QhQVc Jݷ b_UVaWYc QUaVb K7ݷ

B_RbcSV^^_ T_S_ap5 ncY `aY^gY`l _RjYV5 _^Y b`aQSVU\YSl ^V c_\m[_ U\p BY7
1 cV`Vam `aYbcd`Y] [ UV\d7

1UaVb^lZ cY` _`YblSQVcbp S BY b `_]_jmo bY]S_\Q XSݷXU_h[Y5 [_c_6
aQp bcQSYcbp `_b\V cY`Q `VaV]V^^_Z5 QUaVb [_c_a_Z _`YblSQVcbpD ^Q`aY]Va5
D<9ݷ ݷ3 _X^QhQVc QUaVb 9>D5 Q E2<5?4ݷ ݷ3 ‑ QUaVb 4?E2<57 B__cSVcbcSdojY]
_RaQX_] _`YblSQocbp Y `VaV]V^^lV6d[QXQcV\YC

9>D 3@D
4?E2<5 3AD

?cUV\m^_ bc_Yc b[QXQcm _ `_\_WV^YY bY]S_\Q ݷ3ݷ S _`YbQ^YY7 BQ]Q X6ݷXSݷ
U_h[Qݷ _c^_bYcbp [ bY]S_\Q]6aQXUV\YcV\p]5 c_ Vbcm SlUV\pcm Vݷ `a_RV\Q]Y
^V _RpXQcV\m^_5 Y b c_h[Y XaV^Yp [_]`Y\pc_aQ b_SVaiV^^_ ^V SQW^_5 b [Q[_Z
bc_a_^l ]l `_bcQSY] `a_RV\l Y `_bcQSY] \Y Yf S__RjV7 B_RbcSV^^_ T_S_ap5

;=3_ Sbp[_] b\dhQV5 S Y]`VaQcYS^lf pXl[Qf5 ^_ UadTYf ]l `_[Q ^V X^QV]7



@= @a_TaQ]]Ya_SQ^YV ^Q pXl[V BY

^Q] Rl\_ Rl b_SVaiV^^_ Sbݷ aQS^_5 [Q[ `YbQcm _RkpS\V^Yp d[QXQcV\VZ5 Vb\Y
Rl ^V SQaYQ^c _`YbQ^Yp5 S [_c_a_] `VaVhYb\pocbp hVaVX XQ`pcdo ^Vb[_\m[_
Y]ݷ^ `VaV]V^^lfD Y XUVbm S^VXQ`^_ _[QXlSQVcbp5 hc_ XSݷXU_h[Q5 f_cm Y Y]VVc
_c^_iV^YV [ cY`d5 S_b`aY^Y]QVcbp [_]`Y\pc_a_] [Q[ QcaYRdc _`YblSQV]_T_
Y]V^Y5 Q ^V [Q[ hQbcm cY`Q7 >Q`aY]Va5 Vb\Y ^Q] ^dW^_ _`YbQcm caY d[QXQcV\p
^Q 381B5 nc_ SlT\pUYc cQ[C

381B 3C:5 3C;5 3C<D

>QhY^QojYV `a_TaQ]]Ybcl5 `aYb_VUY^pp XSݷXU_h[d [ cY`d5 Q ^V [ Y]V^Y
1hc_5 S__RjV T_S_ap5 S`_\^V \_TYh^_25 hQbc_ UV\Qoc U_S_\m^_ fQaQ[cVa^do
_iYR[dC `Yidc hc_6c_ Sa_UV

381B3 C:5 C;5 C<D

‑ Y WUdc5 hc_ SbV caY `VaV]V^^lV `_\dhQc cY` 381B3D ^Q bQ]_] WV UV\V
`aY nc_] cQ[_Z cY` `_\dhYc c_\m[_ C:5 Q _bcQ\m^lV USV _[QWdcbp cY`Q 381B7
6b\Y Sl hdSbcSdVcV bVRp ^VdSVaV^^_5 `a_bc_ _`YblSQZcV [QWUlZ
d[QXQcV\m ^Q _cUV\m^_Z bca_[V5 ^V `VaVhYb\pp Yf hVaVX XQ`pcdo7
=^_T_ ]VbcQ nc_ ^V XQZ]ݷc5 Q cV[bc bcQ^Vc pb^VV7

?b^_S^lV _`VaQgYY5 bSpXQ^^lV b QUaVbQ]Y ‑ nc_ _`VaQgYp SXpcYp QU6
aVbQ 5 _R_X^QhQV]Qp bY]S_\_] 5ݷ6ݷ Y _RaQc^Qp [ ^VZ _`VaQgYp aQXl]V^_SQ6
^Yp 5 _R_X^QhQV]Qp Sbݷ c_Z WV ݷXU_h[_ZݷXSݷ 7ݷ3ݷ CQ[5 Vb\Y D ‑ `a_YXS_\m^Qp
`VaV]V^^Qp5 c_ 6D ‑ nc_ Vݷ QUaVbD Vb\Y @ ‑ d[QXQcV\m5 c_ 3@ ‑ nc_ c_5 ^Q hc_
_^ d[QXlSQVc7 >Q`aY]Va5 Vb\Y d ^Qb _`YbQ^l USV `VaV]V^^lV

9>D HD
9>D 3@D

‑ c_ ]l ]_WV] XQ^VbcY QUaVb H S d[QXQcV\m @C

@ F 6HD

CV`Vam 3@ ‑ nc_ bS_VT_ a_UQ ݷ[bY^_^Yݷ U\p H5 c_ Vbcm5 ^Q`aY]Va5

3@ F ;@D

XQ^Vbݷc X^QhV^YV ;@ S _R\Qbcm `Q]pcY cY`Q 9>D5 aQb`_\_WV^^do `_ QUaVbd @5
c_ Vbcm S `VaV]V^^do H7

>QhY^QojYV hQbc_ `dcQoc bYcdQgYY5 S [_c_alf d[QXQcV\m b\VSQ _c `aY6
bSQYSQ^Yp b^QRWQVcbp Y\Y ^V b^QRWQVcbp XSݷXU_h[_ZD `_nc_]d ]l `aYSVUݷ]
Vjݷ _UY^ `aY]Va7 @dbcm Y]Vocbp b\VUdojYV _`YbQ^YpC

9>D H5 ID
9>D 3@5 3A5 3BD

@dbcm cV`Vam ]l bUV\Q\Y `aYbSQYSQ^YpC



=7<7 2QX_SlV baVUbcSQ pXl[Q BY @>

H F ;>D
I F <?D
@ F 6HD
A F 6ID

AQbb]_caY] b\VUdojYZ _`VaQc_aC

B F @D

8UVbm ]l `VaV]V^^_Z B `aYbSQYSQV] X^QhV^YV `VaV]V^^_Z @5 Q `_b[_\m[d
S `VaV]V^^_Z @ ^Qf_UYcbp QUaVb `VaV]V^^_Z H5 `_b\V `aYbSQYSQ^Yp c_ WV
bQ]_V ‑ QUaVb `VaV]V^^_Z H ‑ RdUVc ^Qf_UYcmbp cQ[WV Y S `VaV]V^^_Z B5 c_
Vbcm _^Q c_WV RdUVc d[QXlSQcm ^Q H7 9cQ[5 bVZhQb d ^Qb @ Y B d[QXlSQoc ^Q
H5 Q A d[QXlSQVc ^Q I7 AQbb]_caY] cV`Vam _`VaQc_a

3B F 3AD

8UVbm S \VS_Z hQbcY `aYbSQYSQ^Yp ‑ c_5ݷ ^Q hc_ d[QXlSQVc B5ݷ Q S `aQS_Z ‑
c_5ݷ ^Q hc_ d[QXlSQVc A5ݷ Q `_b[_\m[d _^Y d[QXlSQoc 1b dhݷc_] SliVaQbb]_c6
aV^^_T_ `aYbSQYSQ^Yp2 ^Q H Y I5 nc_c _`VaQc_a XQ^Vbݷc S H cV[djVV X^QhV^YV
I5 c_ Vbcm hYb\_ <?7 BQ]Y d[QXQcV\Y `aY nc_] ^V YX]V^pcbp7

;QXQ\_bm Rl5 S `aYSVUݷ^^_] `aY]VaV Sbݷ pb^_D [ b_WQ\V^Yo5 _`lc `_[QXl6
SQVc5 hc_ UQ\V[_ ^V SbV5 [c_ `_ cV] Y\Y Y^l] `aYhY^Q] YXdhQVc `a_TaQ]]Ya_6
SQ^YV5 ]_Tdc b f_Ud aQX_RaQcmbp S ncYf `aYbSQYSQ^Ypf7 6b\Y d SQb _bcQ\Ybm
XUVbm f_cp Rl ]Q\VZiYV ^Vpb^_bcY5 UQWV ^V Ud]QZcV YUcY UQ\miV1
3 UQ\m^VZiV] cV[bcV Sl `_`a_bcd S__RjV ^YhVT_ ^V `_Z]ݷcV Y c_\m[_ Xap
`_caQcYcV SaV]p7 @_`a_RdZcV aQX_RaQcm nc_c `aY]Va Vjݷ aQX5 Vb\Y WV nc_ ^V
`_]_WVc ‑ _RaQcYcVbm b S_`a_bQ]Y [ [_]d6c_5 [c_ b]_WVc SQ] aQXkpb^Ycm
`a_Ybf_UpjVV7 3 pXl[V BY ^Q d[QXQcV\pf _b^_SQ^_ Rd[SQ\m^_ SbݷD _`VaQgYp
SXpcYp QUaVbQ `_caVR_SQ\Qbm ^Q] UQWV S `a_TaQ]]V5 aViQojVZ [SQUaQc^_V
daQS^V^YV7 6b\Y bVZhQb _bcQSYcm Sݷ cl\dݷ ]Q\VZido ^VdSVaV^^_bcm ‑ dWV
`aY hcV^YY b\VUdojVT_ `QaQTaQeQ cQ[Qp ^VdSVaV^^_bcm `aVSaQcYcbp S ed^6
UQ]V^cQ\m^_V ^V`_^Y]Q^YV `a_Ybf_UpjVT_7

3_ ]^_TYf Ybc_h^Y[Qf5 `_bSpjݷ^^lf pXl[d BY5 ]_W^_ SbcaVcYcm dcSVaWUV^YV5 hc_
bY]S_\ ݷ3ݷ S _`YbQ^YY `VaV]V^^_Z6d[QXQcV\p Y]VVc `ap]_V _c^_iV^YV [ _`VaQgYY
aQXl]V^_SQ^Yp7 >V[YV XQhQc[Y \_TY[Y XUVbm ]_W^_ d\_SYcm5 Vb\Y XQ]VcYcm5 hc_ `_b\V
_`YbQ^Yp

9>D HD

H Y]VVc cY` 9>D5 Q `_b\V _`YbQ^Yp

9>D 3@D

@ Y]VVc cY` 5ݷd[QXQcV\mݷ ^_ 3@ 1c_ Vbcm c_5 hc_ XQ^Y]QVc ]Vbc_ `VaV]V^^_Z YX `aVUl6
UdjVT_ _`YbQ^Yp2 ‑ UVZbcSYcV\m^_ Y]VVc cY` 9>D7

5V\_ S[dbQ5 ^_ ^Q \Yh^lZ SXT\pU QSc_aQ ncYf bca_[ cQ[do \_TY[d ^Y[Q[ ^V\mXp
bhYcQcm RVXd`aVh^_Z7 @_XWV5 aQXRYaQp R_\VV b\_W^lV _`YbQ^Yp5 ]l dRVUY]bp5 hc_
XSݷXU_h[Q `aY `a_hcV^YY _`YbQ^YZ `aVSaQjQVcbp S b\_SQ d[QXQcV\mݷ ^Q5ݷ c_ Vbcm _^Q5



@? @a_TaQ]]Ya_SQ^YV ^Q pXl[V BY

RdUdhY SbcaVhV^^_Z S _`YbQ^Ypf5 ^V d[QXQcV\m `aVSaQjQVc S `a_bcdo `VaV]V^^do5 Q5
^Q`a_cYS5 _Rlh^lZ cY` `aVSaQjQVc S QUaVb^lZ7 9^QhV T_S_ap5 a_\m XSݷXU_h[Y S _`Y6
bQ^Ypf `ap]_ `a_cYS_`_\_W^Q 112 Vݷ a_\Y S SlaQWV^Ypf7

3 BY ]_W^_ aQR_cQcm b QUaVbQ]Y5 ^V dc_h^pp5 ^Q `VaV]V^^lV [Q[_T_ cY6
`Q ncY QUaVbQ RdUdc d[QXlSQcm7 B__cSVcbcSdojYZ cY` d[QXQcV\p ^QXlSQVcbp
F?943D Vb\Y _`YbQcm d[QXQcV\m cQ[_T_ cY`QC

F?94 3JD

‑ c_ S `VaV]V^^do J ]_W^_ RdUVc XQ^VbcY b_SVaiV^^_ \oR_Z QUaVb5 Y cQ6
[_V `aYbSQYSQ^YV [_]`Y\pc_a aQbb]QcaYSQVc [Q[ \VTYcY]^_V5 ^V SlUQSQp ^Y
_iYR_[5 ^Y `aVUd`aVWUV^YZ7 2_\VV c_T_5 aQXaViV^_ cQ[WV Y `aYbSQYSQ^YV S
UadTdo bc_a_^d5 c_ Vbcm \oR_]d cY`YXYa_SQ^^_]d d[QXQcV\o ]_W^_ `aYbS_6
Ycm ^VcY`YXYa_SQ^^lZ QUaVb7

3b`_]^YS d[QXQcV\Y @Qb[Q\p5 ]l ]_WV] XQ]VcYcm5 hc_ @Qb[Q\m `aVUd6
b]QcaYSQ\ b`VgYQ\m^_V ݷQUaVb^_Vݷ X^QhV^YV5 [_c_a_V b TQaQ^cYVZ ^V pS\pVc6
bp QUaVb_] [Q[_Z6\YR_ phVZ[Y Y\Y _R\QbcY `Q]pcYD nc_ X^QhV^YV S @Qb[Q\V
_R_X^QhQ\_bm [\ohVSl] b\_S_] >9<5 VT_ Y^_TUQ ^QXlSQoc [d\VSl^ݷ d[QXQ6
cV\V]5ݷ f_cp nc_ Y ^V b_SbV] SVa^_C nc_ QUaVb5 Q ^V d[QXQcV\m7 3 pXl[V BY
cQ[_V c_WV Vbcm5 ^_ S XQSYbY]_bcY _c [_]`Y\pc_aQ Y QafYcV[cdal [_^[aVc6
^_V X^QhV^YV cQ[_T_ d[QXQcV\p ]_WVc Rlcm aQX^l]D [ bhQbcmo5 RYR\Y_cV[Q
`aVUdb]QcaYSQVc b`VgYQ\m^_V _R_X^QhV^YV U\p cQ[_T_ QUaVb^_T_ X^QhV^YpC
YUV^cYeY[Qc_a W^UU;>5 [_c_alZ SbVTUQ aQSV^ b__cSVcbcSdojV]d X^QhV^Yo
U\p UQ^^_T_ [_]`Y\pc_aQ7

9^cVaVb^_5 hc_ X^QhV^YV QUaVbQ ]_W^_ Yb`_\mX_SQcm S [QhVbcSV \_TYhV6
b[_T_ X^QhV^Yp SVXUV5 TUV cQ[_S_V caVRdVcbp5 S c_] hYb\V S XQT_\_S[Qf _`VaQ6
c_a_S SVcS\V^Yp Y gY[\_SD `aY nc_] d\VS_Z^ݷ d[QXQcV\mݷ 1c_ Vbcm X^QhV^YV
W^UU2 bhYcQVcbp 5ݷWmo_\ݷ Q \oR_Z UadT_Z QUaVb ‑ 7ݷYbcY^_Zݷ

=7<7:;7 ?aTQ^YXQgYp ݷSlf_U^lfݷ `QaQ]Vca_S ed^[gYZ

@_hcY S bQ]_] ^QhQ\V YXdhV^Yp BY5 `lcQpbm ^Q`YbQcm `a_TaQ]]d5 aViQo6
jdo [SQUaQc^_V daQS^V^YV 1b]7 25>7;7=ݷ ]l Rl\Y Sl^dWUV^l _c]VcYcm5 hc_ S
BY Vbcm c_\m[_ _UY^ b`_b_R `VaVUQhY `QaQ]Vca_S ‑ `_ X^QhV^Yo7 3 @Qb[Q\V
]l ]_T\Y `aY]V^Ycm `QaQ]Vca6`VaV]V^^do5 c_ Vbcm `VaVUQcm S `_U`a_TaQ]6
]d ^V X^QhV^YV `VaV]V^^_Z5 Q Vݷ bQ]d5 hc_Rl `_U`a_TaQ]]Q ]_T\Q YX]V^Ycm
Vݷ X^QhV^YV7 3 BY S cQ[Yf b\dhQpf `aYf_UYcbp5 [Q[ ]l dWV _RbdWUQ\Y5 `V6
aVUQSQcm QUaVb `VaV]V^^_Z5 `_\dhYS VT_ b `_]_jmo _`VaQgYY 67

3 cV\V ed^[gYY U\p _RaQjV^Yp [ cQ[_Z `VaV]V^^_Z `aYf_UYcbp5 hc_
S`_\^V VbcVbcSV^^_5 Yb`_\mX_SQcm _RaQc^do _`VaQgYo ‑ aQXl]V^_SQ^YV7 >Q6
`aY]Va5 ed^[gYp5 ]V^pojQp ]VbcQ]Y X^QhV^Yp USdf `VaV]V^^lf cY`Q 9>D5
^Q BY RdUVc SlT\pUVcm cQ[C

;>Nc_c YUV^cYeY[Qc_a ^QRYaQVcbp XQT\QS^l]Y Rd[SQ]YD `_hV]d nc_ cQ[5 ]l dX^QV]
`_XU^VV YX T\QSl _ ]Q[a_`a_gVbb_aV7



=7<7 2QX_SlV baVUbcSQ pXl[Q BY @@

F?94 CG1@19>D 315 9>D 322
K

9>D DD
D F 31D
31 F 32D
32 F DD

M

3lXlSQcm Vݷ `aYUݷcbp `aY]Va^_ cQ[C

CG1@16H5 6I2D

>Q SaV]p aQR_cl ed^[gYY S Vݷ \_[Q\m^lf `VaV]V^^lf 1 Y 2 _[QWdcbp QU6
aVbQ `VaV]V^^lf H Y I5 cQ[ hc_ SlaQWV^YV 31 SaV]V^^_ bcQ^Vc _R_X^QhQcm
`VaV]V^^do H5 Q SlaQWV^YV 32 ‑ `VaV]V^^do I7

=7<7:<7 =QbbYSl

AQbb[QX _ ]QbbYSQf S pXl[V BY ]l ^Qh^ݷ] b `QaQU_[bQ\m^_T_5 ^Q `Va6
SlZ SXT\pU5 dcSVaWUV^YpC S pXl[V BY ]QbbYS_S ^Vc7 BaQXd `_b\V cQ[_T_
dcSVaWUV^Yp ]l `aYSVUݷ] `aY]Va _`YbQ^Yp ]QbbYSQ;?C

9>D =d;9fD

8UVbm _`YbQ^ ]QbbYS YX ;9 n\V]V^c_S cY`Q 9>D5 `aYhݷ] ncY n\V]V^cl U_bcd`6
^l b `_]_jmo _`VaQgYY Y^UV[bYa_SQ^Yp `_U ^_]VaQ]Y 1Y^UV[bQ]Y2 _c 9 U_
:B7 @aVUSYUp ^VU_d]V^YV hYcQcV\p 1SVUm c_\m[_ hc_ ]l XQpSY\Y5 hc_ ]Qb6
bYS_S ^Vc25 `_pb^Y]C n\V]V^cl ]QbbYSQ U_bcd`^l [QWUlZ S _cUV\m^_bcY5
c_TUQ [Q[ [ bQ]_]d ]QbbYSd [Q[ VUY^_]d gV\_]d _RaQcYcmbp ^VS_X]_W^_7
@aQ[cYhVb[Y S_ SbVf bYcdQgYpf SSVUݷ^^_V S _`YbQ^YY Y]p = _R_X^QhQVc ^V
bQ] ]QbbYS [Q[ cQ[_S_Z5 Q QUaVb VT_ `VaS_T_ n\V]V^cQ7 @_b[_\m[d n\V]V^6
cl ]QbbYSQ5 S c_] hYb\V `VaSlZ YX ^Yf5 S UQ^^_] b\dhQV Y]Voc cY` 9>D5
Y]p = `aVUbcQS\pVc b_R_Z [_^bcQ^cd cY`Q 9>D37 >Q`aY]Va5 Vb\Y ]l _`YiV]
d[QXQcV\m

9>D 3@D

`aYbSQYSQ^YV @ F =D RdUVc ^V c_\m[_ S_X]_W^_5 ^_ Y ^V `_caVRdVc _c [_]`Y6
\pc_aQ ^Y[Q[_T_ `aV_RaQX_SQ^Yp cY`QC SVUm XUVbm Y b\VSQ5 Y b`aQSQ _c `aY6
bSQYSQ^Yp ]l SYUY] _UY^ Y c_c WV cY` 9>D37 2_\miV c_T_5 `_b\V cQ[_T_
`aYbSQYSQ^Yp ]_W^_ RdUVc _RaQjQcmbp [ n\V]V^cQ] ]QbbYSQ = hVaVX `VaV6
]V^^do @ b `_]_jmo Sbݷ c_Z WV _`VaQgYY Y^UV[bYa_SQ^YpC @d9f5 @d:f5 7775

;?8UVbm Y UQ\VV ]l S `aY]VaQf d[QXlSQV] aQX]Va^_bcY ]QbbYS_S Y ^V[_c_alV UadTYV
[_^bcQ^cl S pS^_] SYUV5 c_ Vbcm S SYUV hYb\Q7 =l UV\QV] cQ[5 hc_Rl ^V XQTa_]_WUQcm
`aY]Val _`YbQ^YV] [_^bcQ^c5 hc_ b^YXY\_ Rl Yf ^QT\pU^_bcmD b\VUdVc `_]^Ycm5 hc_ S
cV[bcV ^Qbc_pjVZ `a_TaQ]]l 1S _c\YhYV _c Y\\obcaQcYS^_T_ `aY]VaQ2 hYb\Q S pS^_] SYUV
SbcaVhQcmbp ^V U_\W^l5 SbV Yf b\VUdVc _`YblSQcm [_^bcQ^cQ]Y7



@A @a_TaQ]]Ya_SQ^YV ^Q pXl[V BY

@d:Bf _R_X^QhQoc cV`Vam a_S^_ c_ WV bQ]_V5 hc_ Y =d9f5 =d:f5 7775 =d:Bf7 B
UadT_Z bc_a_^l5 `_b[_\m[d = ‑ nc_ QUaVb5 [ ^V]d ]_W^_ `aY]V^Ycm _`VaQgYo
aQXl]V^_SQ^Yp5 c_ Vbcm _RaQcYcmbp [ `VaS_]d n\V]V^cd ]QbbYSQ = ]_W^_ ^V
c_\m[_ hVaVX Y^UV[bYa_SQ^YV 1=d9f25 ^_ Y Y^QhVC 3= ‑ nc_ QRb_\oc^_ c_ WV
bQ]_V7 =l SYUY]5 hc_ Y^UV[bYa_SQ^YV S BY ‑ nc_ _`VaQgYp ^V ^QU ]QbbYSQ]Y
1^QU ]QbbYSQ]Y S__RjV ^Vc ^Y[Q[Yf _`VaQgYZ25 Q ^QU QUaVbQ]Y7

Hc_Rl `_^pcm5 hc�_ ^Q bQ]_] UV\V `aVUbcQS\pVc b_R_Z _`VaQgYp Y^UV[bY6
a_SQ^Yp5 ^dW^_ `_pb^Ycm Vjݷ _UY^ SQW^lZ ]_]V^cC S pXl[V BY [ cY`YXY6
a_SQ^^_]d QUaVb^_]d SlaQWV^Yo 1c_ Vbcm [ QUaVb^_]d SlaQWV^Yo \oR_T_
cY`Q5 [a_]V F?9432 ]_W^_ `aYRQSYcm gV\_V hYb\_5 `aY nc_] QUaVb YX]V^p6
Vcbp ^Q aQX]Va n\V]V^cQ c_T_ cY`Q5 ^Q [_c_alZ d[QXlSQVc Ybf_U^lZ QUaVbD
^Q`aY]Va5 QUaVb cY`Q 381B3 `aY U_RQS\V^YY [ ^V]d VUY^Ygl dSV\YhYcbp ^Q
VUY^Ygd5 Q QUaVb cY`Q 9>D3 S cQ[_] WV b\dhQV ‑ ^Q hVclaV 1SVUm 9>D XQ^Y]QVc
= RQZcQ27 CQ[Y] _RaQX_]5 Vb\Y S `Q]pcY aQX]Vjݷ^ ]QbbYS n\V]V^c_S _U^_T_
cY`Q5 U_RQS\V^YV VUY^Ygl [ QUaVbd _U^_T_ YX ncYf n\V]V^c_S UQbc QUaVb b\V6
UdojVT_ n\V]V^cQ ]QbbYSQ7 9^QhV T_S_ap5 = ‑ nc_ QUaVb `VaS_T_ n\V]V^cQ5
=4: ‑ QUaVb Sc_a_T_ n\V]V^cQ5 Y cQ[ UQ\VVD `_b\VU^YZ n\V]V^c ^QiVT_ ]QbbY6
SQ Y]VVc QUaVb =4:B7 Nc_ Y Vbcm cQ bQ]Qp QUaVb^Qp QaYe]VcY[Q 5 [_c_a_Z
hQbc_ `dTQoc UVcVZ Y ^_SYh[_S7 >d Q Vb\Y SlaQWV^Yp SYUQ =4𝑘 `aVUbcQS\p6
oc b_R_Z QUaVbQ5 c_5 X^QhYc5 Yf ]_W^_ aQXl]V^_SlSQcm7 @_\dhQVcbp5 hc_ [
n\V]V^cQ] ]QbbYSQ ]l ]_WV] _RaQjQcmbp hVaVX aQXl]V^_SQ^YVC 3=5 31=4:25
31=4;25 7775 31=4:B25 Y nc_ RdUVc b_SVaiV^^_ c_ WV bQ]_V5 hc_ =d9f5 =d:f5 7775
=d:Bf7

B[QWV] R_\miVC SlaQWV^YV 1d2f5 [Q[_Sl Rl ^Y Rl\Y ncY 1 Y 25 _X^QhQVc
c_ WV bQ]_V5 hc_ Y 3114227 ?b_X^Qcm Sbo T\dRY^d n[X_cY[Y `_XS_\pVc XQ]V6
hQ^YV5 hc_ _c `VaV]V^l ]Vbc b\QTQV]lf bd]]Q ^V ]V^pVcbp5 cQ[ hc_ S]Vbc_
=d:@f ]_W^_ ^Q`YbQcm :@d=f5 Y [_]`Y\pc_a nc_ R\QT_`_\dh^_ `a_T\_cYc7 >V
^QU_ cQ[ UV\Qcm1 ? ^Q\YhYY nc_Z S_X]_W^_bcY ]l aQbb[QXlSQV] c_\m[_
U\p Y\\obcaQgYY7

3liV d`_]Y^Q\_bm5 hc_ Y]p ]QbbYSQ `aVUbcQS\pVc QUaVb `VaS_T_ n\V]V^cQ `_hcY
S_ SbVf bYcdQgYpf7 6UY^bcSV^^Qp _b]lb\V^^Qp bYcdQgYp5 S [_c_a_Z Y]p ]QbbYSQ b_6
_cSVcbcSdVc SbV]d ]QbbYSd [Q[ VUY^_]d _RkV[cd ‑ nc_ `aY]V^V^YV [ Y]V^Y ]QbbYSQ
`bVSU_ed^[gYY C9J5?6C S nc_] b\dhQV SlUQݷcbp aQX]Va SbVT_ ]QbbYSQ gV\Y[_]7 3 hQbc6
^_bcY5 C9J5?61=2 U\p ]QbbYSQ YX ^QiVT_ `aY]VaQ RdUVc A97 @aVb\_Sdcl]Y bcQ^UQa6ݷ
cQ]Yݷ `aVUdb]_caV^l Vjݷ USV bYcdQgYY5 [_TUQ ]QbbYS Slbcd`QVc [Q[ bQ]_bc_pcV\m^lZ
_RkV[c5 ^_ Yf U_bcQc_h^_ b\_W^_ _Rkpb^Ycm5 Q _U^Q YX ^Yf [ c_]d WV b_SVaiV^^_ RVb6
b]lb\V^^Q7 =_WVcV `aVU`_\QTQcm5 hc_ C9J5?6 ‑ VUY^bcSV^^_V Yb[\ohV^YV YX `aQSY\D
cQ[_V `aVU`_\_WV^YV SQ] ^YhV] ^V Ta_XYc7

?U^Y] YX bQ]lf XQ]Vc^lf 1Y cpWݷ\lf2 b\VUbcSYZ ^VU_bcd`^_bcY ]QbbYSQ
[Q[ VUY^_T_ _RkV[cQ ]_W^_ bhYcQcm ^VS_X]_W^_bcm `aYbSQYSQ^Yp ]QbbYS_S5
[_c_a_Z hQbc_ ^V fSQcQVc5 _b_RV^^_ `aY `VaVf_UV b @Qb[Q\p7 ;Q[ ]l dSY6
UY] hdcm `_XWV5 bca_[Y `aVUbcQS\poc b_R_Z hQbc^lZ b\dhQZ ]QbbYS_S ‑ Y
c_WV5 aQXd]VVcbp5 ^V `aYbSQYSQocbp7 5\p ^QhY^QojYf5 `aYSl[iYf [ Slb_6
[_da_S^VS_Z aQR_cV b_ bca_[Q]Y S UadTYf pXl[Qf5 _cbdcbcSYV S_X]_W^_bcY



=7<7 2QX_SlV baVUbcSQ pXl[Q BY @B

`aYbS_Ycm bca_[d `aVSaQjQVcbp S ^_h^_Z [_i]Qa5 `_ [aQZ^VZ ]VaV ^Q `VaSlf
`_aQf7

?c]VcY] Vjݷ _UY^ Y^cVaVb^lZ ]_]V^c7 3 pXl[V BY _`aVUV\V^Q _`VaQ6
gYp SlhYcQ^Yp cY`YXYa_SQ^^lf QUaVb_S 5 aVXd\mcQc_] [_c_a_Z pS\pVc6
bp gV\_V hYb\_7 NcQ _`VaQgYp Y]VVc b]lb\ c_\m[_ `aY `aY]V^V^YY [ QUaVbQ]
n\V]V^c_S _U^_T_ ]QbbYSQD Vݷ aVXd\mcQc ‑ aQbbc_p^YV ]VWUd USd]p n\V]V^6
cQ]Y5 c_ Vbcm aQX^_bcm Yf Y^UV[b_S7 >Q`aY]Va5 Vb\Y ]l aQR_cQV] Sbݷ b cV] WV
]QbbYS_] = Y `aYbS_Y\Y d[QXQcV\o @ QUaVb n\V]V^cQ =d:<f 1c_ Vbcm Sl`_\^Y6
\Y @ F 6=d:<f Y\Y `a_bc_ @ F = 4 :<25 c_ X^QhV^YV] SlaQWV^Yp @ 6 = RdUVc
hYb\_ :<7 ;Q[ ]_W^_ XQ]VcYcm5 ncQ _`VaQgYp _RaQc^Q _`VaQgYY `aYRQS\V^Yp
gV\_T_ hYb\Q [ QUaVbd7

=7<7:=7 5Y^Q]YhVb[Qp `Q]pcm

B UY^Q]YhVb[_Z `Q]pcmo ]l dWV X^Q[_]l `_ @Qb[Q\o5 ^_ S BY `_U6
f_U [ Vݷ Yb`_\mX_SQ^Yo bdjVbcSV^^_ _c\YhQVcbp7 @aVWUV SbVT_ _c]VcY]5 hc_
S bQ]_] pXl[V5 [Q[ S_UYcbp5 baVUbcS aQR_cl b UY^Q]YhVb[_Z `Q]pcmo ^VcC
_^Y SlcVb^V^l S RYR\Y_cV[d7 ?b^_S^l]Y ed^[gYp]Y bhYcQocbp =1<<?35 Sl6
UV\pojQp `Q]pcm5 Y 6B555 _bS_R_WUQojQp `Q]pcm7 8QT_\_S[Y ncYf ed^[gYZ
SlT\pUpc cQ[C

F?94 3=1<<?319>D C9J52D
F?94 6B551F?94 3@2D

Ed^[gYp =1<<?3 `aY^Y]QVc S [QhVbcSV `QaQ]VcaQ aQX]Va ^V_Rf_UY]_Z _R\Q6
bcY `Q]pcY5 SlUV\pVc cQ[do _R\Qbcm YX ݷdhY]ݷ Y S_XSaQjQVc QUaVb ^QhQ\Q
SlUV\V^^_Z _R\QbcY7 @_b[_\m[d ed^[gYp =1<<?3 ^V X^QVc Y ^V ]_WVc X^Qcm
^YhVT_ _ c_]5 U\p [Q[Yf gV\VZ ]l XQcaVR_SQ\Y `Q]pcm5 _^Q S_XSaQjQVc ^VcY6
`YXYa_SQ^^lZ QUaVb5 [_c_alZ ]l bQ]Y ]_WV] `aVSaQcYcm S QUaVb c_T_5 hc_
^Q] ^dW^_7 >Q`aY]VaC

4?E2<5 3;D
; F =1<<?31<?93C9J5?614?E2<522D

@_b\V Sl`_\^V^Yp cQ[_T_ `aYbSQYSQ^Yp d[QXQcV\m ; RdUVc d[QXlSQcm ^Q bSV6
WVSlUV\V^^do _R\Qbcm `Q]pcY5 aQX]Va [_c_a_Z U_bcQc_hV^ U\p aQX]VjV^Yp
<?9 n\V]V^c_S cY`Q 4?E2<57 3b`_]^YS5 hc_ Y^UV[bYa_SQ^YV Vbcm _`VaQgYp
^QU QUaVbQ]Y5 ]l _R^QadWYSQV]5 hc_ b nc_Z _R\Qbcmo ]_W^_ aQR_cQcm [Q[
b _Rlh^l] ]QbbYS_]5 _RaQjQpbm [ VT_ n\V]V^cQ] `_ Y^UV[bQ]7 >Q`aY]Va5
b\VUdojYZ gY[\ XQ`_\^Yc n\V]V^cl nc_T_ ]QbbYSQ X^QhV^Yp]Y bY^dbQ b Y^6
cVaSQ\_] _UY^ TaQUdbC

6?B19 F 9D 9 E <?9D 9442
;d9f F C9>11;3VhYR8<?9792 3 14?E2<5292D



A9 @a_TaQ]]Ya_SQ^YV ^Q pXl[V BY

Ed^[gYp 6B55 _bS_R_WUQVc aQ^VV SlUV\V^^do `Q]pcm5 UV\Qp Vݷ S^_Sm U_6
bcd`^_Z U\p SlUV\V^Yp7 3 [QhVbcSV `QaQ]VcaQ ncQ ed^[gYp `aY^Y]QVc QU6
aVb5 aQ^VV S_XSaQjݷ^^lZ ed^[gYVZ =1<<?37 >Q`aY]Va5 _bS_R_UYcm ^Qi
]QbbYS ]_W^_ cQ[C

6B551;2D

AQX]Va _R\QbcY `Q]pcY RYR\Y_cV[Q faQ^Yc TUV6c_ d bVRp5 cQ[ hc_ d[QXlSQcm
nc_c aQX]Va `aY _bS_R_WUV^YY ^V caVRdVcbp7 B UadT_Z bc_a_^l5 Vb\Y ed^[gYY
6B55 b\dhQZ^_ UQcm `QaQ]Vca_] hc_6c_ _c\Yh^_V _c QUaVbQ5 S_XSaQjݷ^^_T_
=1<<?3’_]5 QSQaYp SQ] `aQ[cYhVb[Y TQaQ^cYa_SQ^Q5 `aYhݷ] Vb\Y `a_TaQ]]Q
ݷbSQ\Ycbpݷ ^V`_baVUbcSV^^_ `aY SlX_SV 6B555 ]_WVcV bhYcQcm5 hc_ SQ] [ad`6
^_ `_SVX\_D b[_aVV SbVT_5 `a_TaQ]]Q db`VVc Vjݷ ^V[_c_a_V SaV]p `_aQR_cQcm Y
c_\m[_ `_c_] XQSVaiYcbp b QSQaYVZ5 cQ[ hc_ _`aVUV\Ycm5 TUV bUV\Q^Q _iYR[Q5
]_WVc _[QXQcmbp SVbm]Q ^V`a_bc_7

BcQ^UQac^Qp RYR\Y_cV[Q `aVUdb]QcaYSQVc Vjݷ USV ed^[gYY U\p SlUV\V^Yp UY^Q6
]YhVb[_Z `Q]pcY ‑ 31<<?3 Y B51<<?3D ]l _c\_WY] Yf aQbb]_caV^YV U_ T\QSl =7:97
?c]VcY]5 hc_ \dhiV YXRVTQcm Yb`_\mX_SQ^Yp B51<<?35 `_[Q Sl ^V ^QdhYcVbm dSVaV^^_
]V^pcm aQX]Val UY^Q]YhVb[Yf ]QbbYS_S RVX Vݷ `_]_jY7

8QT_\_S[Y ed^[gYZ U\p aQR_cl b UY^Q]YhVb[_Z `Q]pcmo aQb`_\_WV^l S
XQT_\_S_h^_] eQZ\V CD4<92787

=7<7:>7 =_UYeY[Qc_a 3?>CD

;\ohVS_V b\_S_ 3?>CD5 `aYiVUiVV YX pXl[Q BY44;@5 Yb`_\mXdVcbp S BY
1Y S BY4425 hc_Rl XQ`aVcYcm YX]V^V^YV ^V[_c_a_Z _R\QbcY `Q]pcY7 3 _c6
\YhYV _c @Qb[Q\p5 S BY U\p _`YbQ^Yp [_^bcQ^c5 c_ Vbcm Y]V^_SQ^Yp ^V[Yf
X^QhV^YZ5 b\_S_ 3?>CD ^V T_UYcbpC `VaV]V^^lV5 _`YbQ^^lV b ncY] ]_UYeY[Q6
c_a_]5 Sbݷ WV _bcQocbp `VaV]V^^l]Y5 Yf `a_bc_ XQ`aVjV^_ YX]V^pcm7

?Rlh^_ [_^bcQ^c^lV `VaV]V^^lV _`YblSQoc b Y^YgYQ\YXQc_a_]5 f_cp
[_]`Y\pc_a nc_T_ Y ^V caVRdVcD ^Q`aY]VaC

3?>CD 9>D 9D5B1D9?>h3?E>D F @AD

@_UhVa[^ݷ]5 hc_ SSVUݷ^^_V cQ[Y] _RaQX_] Y]p ‑ ^V [_^bcQ^cQ S c_] b]lb\V5
hc_ 9D5B1D9?>h3?E>D ^V\mXp Yb`_\mX_SQcm cQ]5 TUV caVRdVcbp X^QhV^YV SaV]V6
^Y [_]`Y\pgYY ‑ ^Q`aY]Va5 S 31C56]Vc[Qf _`VaQc_aQ CG9D385 `aY d[QXQ^YY
aQX]Va^_bcVZ ]QbbYS_S Y c7 `7 3bݷ nc_ UV\QVc `_U_R^lV _`YbQ^Yp ^V b\Yi[_]
`_\VX^l]Y7

>QhY^Qp b LBB5 ݷbcQ^UQaclݷ aQXaViQoc Yb`_\mX_SQcm cQ[YV [_^bcQ^cl U\p XQUQ6
^Yp aQX]VaQ ]QbbYSQD aQX]Va ]QbbYSQ S__RjV _\bcQݷ ]_W^_ݷ XQUQSQcm `a_YXS_\m^l]
SlaQWV^YV]5 SlhYb\pV]l] S_ SaV]p Yb`_\^V^Yp7 NcQ S_X]_W^_bcm ^QXlSQVcbp F1B912<5
<5>7D8 1BB1IC 1_UJ27 >Y[_TUQ5 ^Y `aY [Q[Yf db\_SYpf ^V Yb`_\mXdZcV nc_1 6b\Y U_
SSVUV^Yp _UJ Y]p \_[Q\m^_Z `VaV]V^^_Z SbVTUQ `aVUbcQS\p\_ b_R_Z [_^bcQ^c^_V b]V6
jV^YV S bcV[_S_] eaVZ]V5 c_ `_b\V Yf SSVUV^Yp Y]V^Q \_[Q\m^lf `VaV]V^^lf `aY

;@3 hQbc^_bcY5 nc_ b\_S_ `aY^gY`YQ\m^_ ^V Yb`_\mXdVcbp UQWV S `_b\VU^V] YXUQ^YY
[^YTY ;Va^YTQ^Q Y AYchY7



=7<7 2QX_SlV baVUbcSQ pXl[Q BY A:

`VaVS_UV S ]QiY^^lZ [_U ]_Tdc `aVSaQcYcmbp S b[_\m dT_U^_ b\_W^lV QaYe]VcYhV6
b[YV SlaQWV^Yp5 U\p SlhYb\V^Yp [_c_alf ]_WVc ^V fSQcYcm aVTYbca_S7 3 Yc_TV _UJ
_[QXlSQocbp bc_\m b\_W^l S aVQ\YXQgYY5 hc_ ]^_TYV [_]`Y\pc_al `aYRVTQoc [ db\d6
TQ] BE>D9=56RYR\Y_cV[Y5 d^Yhc_WQp cQ[Y] _RaQX_] T\QS^_V Y VUSQ \Y ^V VUY^bcSV^6
^_V U_bc_Y^bcS_ BY ‑ J5B? BE>D9=57 ;a_]V c_T_5 aQX]Val bcV[Q _Rlh^_ _TaQ^YhV^l5
Y RVb[_^ca_\m^_V `aY]V^V^YV _UJ aVX[_ dSV\YhYSQVc aYb[ QSQaYY5 bSpXQ^^_Z b `VaV6
`_\^V^YV] bcV[Q7 BQ]Q S_X]_W^_bcm _UJ `aVSaQjQVc BY S Slb_[_da_S^VSlZ pXl[5 S
[QhVbcSV [_c_a_T_ BY ^V Y]VVc b]lb\Q ‑ S ]YaV Vbcm ]^_T_ R_\VV `a_bclf5 `aYpc^lf
Y \_TYh^lf Slb_[_da_S^VSlf pXl[_S5 ^V _R\QUQojYf ^VU_bcQc[Q]Y BY7

B_SbV] UadT_V UV\_ `_\dhQVcbp `aY Yb`_\mX_SQ^YY b\_SQ 3?>CD S _`YbQ6
^Ypf 1Y _RkpS\V^Ypf2 d[QXQcV\VZ7 5\p ^QhQ\Q _c]VcY]5 hc_

3?>CD 9>D 3@D

_`YblSQVc ^V [_^bcQ^c^lZ d[QXQcV\m 1c_ Vbcm d[QXQcV\m5 [_c_alZ ^V\mXp
YX]V^pcmD bQ] d[QXQcV\m S UQ^^_] b\dhQV YX]V^pcm [Q[ aQX _hV^m UQWV ]_W6
^_25 Q d[QXQcV\m ^Q [_^bcQ^c^do _R\Qbcm `Q]pcY7 9^QhV T_S_ap5 b\_S_
3?>CD _c^_bYcbp XUVbm ^V [ `VaV]V^^_Z @5 Q [ c_Z _R\QbcY `Q]pcY5 ^Q [_c_6
ado @ RdUVc d[QXlSQcm7

?`YbQcm ^VYX]V^pV]lZ d[QXQcV\m c_WV ]_W^_5 U\p nc_T_ ^dW^_ `_bcQSYcm b\_S_
3?>CD `_b\V XSݷXU_h[Y7 ;_^Vh^_5 cQ[_]d d[QXQcV\o ^dW^_ `ap]_ S _`YbQ^YY XQUQcm
X^QhV^YV5 SVUm `aYbSQYSQcm V]d ^YhVT_ ^V\mXp7 >Q`aY]VaC

9>D HD
9>D 3 3?>CD A F 6HD

6b\Y SQ] nc_ `_^QU_RY\_bm5 bSpWYcVbm b QSc_a_] [^YTY Y aQbb[QWYcV5 [Q[ Sl U_i\Y U_
cQ[_Z WYX^Y7 ?c]VcY]5 hc_ VUSQ \Y ^V R_\miY^bcS_ `a_eVbbY_^Q\m^lf `a_TaQ]]Ybc_S5
`YidjYf ^Q BY5 _R nc_Z [_^bcad[gYY ^V X^Qoc5 `_b[_\m[d _^Q `aQ[cYhVb[Y ^Y[_TUQ ^V
^dW^Q7

3 nc_Z bS_VZ Y`_bcQbY ]_UYeY[Qc_a 3?>CD ^Qf_UYc _hV^m Q[cYS^_V `aY]V6
^V^YV5 S _b_RV^^_bcY S _`YbQ^Ypf e_a]Q\m^lf `QaQ]Vca_S ed^[gYZ7 ; `aY6
]Vad5 Vb\Y Sl SYUYcV XQT_\_S_[ ed^[gYY

F?94 CEC@939?ECh6E>319>D 312D

‑ c_ Sl Sl^dWUV^l `_U_XaVSQcm5 hc_ cQ[Qp ed^[gYp hc_6c_ bUV\QVc b `VaV6
UQ^^_Z VZ _R\Qbcmo `Q]pcY5 c_TUQ [Q[ Vb\Y `QaQ]Vca b^QRWݷ^ ]_UYeY[Qc_6
a_] 3?>CDC

F?94 DBECDG?BD8Ih6E>313?>CD 9>D 312D

‑ c_ cV] bQ]l] QSc_a ed^[gYY XQpSY\ SQ]5 `_\mX_SQcV\o5 hc_ YX]V^pcm
`Q]pcm5 ^Q [_c_ado d[QXlSQVc 15 VT_ ed^[gYp ^V b_RYaQVcbp7

@_ `aQSUV T_S_ap5 b\_S_ 3?>CD ^YhVT_ ^V TQaQ^cYadVc5 SVUm SbVTUQ ]_W^_ YX]V^Ycm
cY` QUaVb^_T_ SlaQWV^Yp ^Q \oR_Z UadT_Z5 S c_] hYb\V ^V `aVU`_\QTQojYZ [_^bcQ^c6
^_bcY7 @aY aQR_cV b ^YX[_da_S^VSl]Y pXl[Q]Y S__RjV cadU^_ T_S_aYcm _ [Q[Yf6\YR_
TQaQ^cYpf7 CQ[ Y\Y Y^QhV5 b\_S_ 3?>CD ]_W^_ S_b`aY^Y]Qcm [Q[ _RVjQ^YV ^V ]V^pcm
b__cSVcbcSdojdo _R\Qbcm `Q]pcY5 Q ^QadiQcm b_RbcSV^^lV _RVjQ^Yp5 [Q[ YXSVbc^_5
^Vf_a_i_D [ c_]d WV XQ b_R\oUV^YV] cQ[_T_ _RVjQ^Yp Sb6ݷcQ[Y fdU_6RVU^_ b\VUYc [_]6
`Y\pc_a5 cQ[ hc_ ^QadiYcm VT_ ]_W^_5 \Yim `aY]V^YS pS^_ ݷV[aQbYSlZ^ݷ `aY7[ݷ



A; @a_TaQ]]Ya_SQ^YV ^Q pXl[V BY

=7<7:?7 @_^pcYV \VS_U_`dbcY]_T_ SlaQWV^Yp 1<F1<E52

@_pS\V^YV QUaVb_S5 d[QXQcV\VZ Y _`VaQgYZ ^QU ^Y]Y `_XS_\pVc `_6^_S_]d
_b]lb\Ycm aQX\YhYV ]VWUd _Rlh^l] 1`a_YXS_\m^l]2 SlaQWV^YV] Y VT_
hQbc^l] b\dhQV] ‑ `VaV]V^^_Z 7 6b\Y5 [ `aY]Vad5 SXpcm gV\_hYb\V^^do `V6
aV]V^^do H Y `aYbS_Ycm VZ X^QhV^YV ;;5 c_ Y 5ݷHݷ Y ݷ;;ݷ RdUdc `aVUbcQS\pcm
b_R_Z SlaQWV^Yp5 `aYhݷ] X^QhV^YV] Y c_T_5 Y UadT_T_ RdUVc hYb\_ ;;5 ^_
SapU \Y [c_6c_ XQpSYc5 hc_ H Y ;; ‑ nc_ _U^_ Y c_ WV7 >QhQcm b c_T_5 hc_ X^Q6
hV^YV H ]_W^_ `_]V^pcm 1^Q c_ _^Q Y `VaV]V^^Qp25 cQ[ hc_ H ]_WVc bc_pcm
b\VSQ _c `aYbSQYSQ^Yp5 Q cQ[WV Rlcm QaTd]V^c_] U\p _`VaQgYZ Y^[aV]V^cQ
Y UV[aV]V^cQ 144 Y 6627

@_b\V SSVUV^Yp QUaVb_S Y _`VaQgYZ ^QU ^Y]Y ]_W^_ _c]VcYcm Vjݷ _U^d
hVacd `VaV]V^^lf [Q[ SlaQWV^YZ _b_R_T_ݷ b_acQݷC [ ^Y] ]_W^_ `aY]V6
^pcm _`VaQgYo SXpcYp QUaVbQ ‑ `_`a_bcd T_S_ap5 d ^Yf Vbcm QUaVbQ5 c_ Vbcm
_^Y `a_bc_ `_ bS_VZ `aYa_UV pS\pocbp _R\Qbcp]Y `Q]pcY7 ? `a_YXS_\m^_]
SlaQWV^YY nc_T_ b[QXQcm ^Y[Q[ ^V\mXp7 ;bcQcY5 S_ SbVf _bcQ\m^lf b\dhQ6
pf ‑ c_ Vbcm [_TUQ [ `VaV]V^^_Z ^V `aY]V^pVcbp ^Y `aYbSQYSQ^YV5 ^Y Y^[aV6
]V^c8UV[aV]V^c5 ^Y SXpcYV QUaVbQ ‑ _^Q S SlaQWV^YY ^YhV] ^V _c\YhQVcbp _c
bS_VT_ cV[djVT_ X^QhV^Yp5 c_ Vbcm cQ[_V WV SlaQWV^YV5 S [_c_a_] `VaV]V^6
^Qp XQ]V^V^Q5 b[QWV]5 `a_bc_Z [_^bcQ^c_Z 1\YcVaQ\_]25 aQS^l] Vݷ X^QhV^Yo5
TQaQ^cYa_SQ^^_ UQbc c_c WV aVXd\mcQc7

6jݷ `aY YXdhV^YY @Qb[Q\p ]l ]_T\Y XQ]VcYcm5 hc_ SbV]Y _b_Rl]Y bS_Z6
bcSQ]Y5 fQaQ[cVa^l]Y U\p `VaV]V^^lf5 _R\QUQoc ^V c_\m[_ Y]V^Q `VaV]V^6
^lfD `a_bcVZiYZ `aY]Va ‑ n\V]V^c ]QbbYSQ5 hc_ dWV `aVSaQjQVc \VSdo
hQbcm `aYbSQYSQ^Yp S SlaQWV^YV `a_YXS_\m^_Z b\_W^_bcY5 SVUm S Y^UV[bV
]_WVc Rlcm hc_ dT_U^_5 \Yim Rl aVXd\mcQc `_\dhQ\bp gV\_hYb\V^^l] 1Y\Y
c_T_ cY`Q5 [_c_alZ Yb`_\mXdVcbp S Y^UV[bV [_^[aVc^_T_ ]QbbYSQ5 SVUm S @Qb6
[Q\V nc_ ]_WVc Rlcm `a_YXS_\m^lZ `_apU[_SlZ cY`27 >_ S @Qb[Q\V nc_ pS6
\V^YV ^V bc_\m ^QT\pU^_7 ?`VaQgYY SXpcYp QUaVbQ cQ] S__RjV YX^QhQ\m^_
^V Rl\_D ed^[gYY5 S_XSaQjQojYV QUaVb5 S_X]_W^l5 ^_ ^V bc_\m `_`d\pa^l5
[Q[ S BYD Vbcm Vjݷ `_\p XQ`YbVZ5 Q bQ]Q XQ`Ybm ]_WVc YUV^cYeYgYa_SQcm6
bp Vݷ QUaVb_]5 hc_ `_a_WUQVc SlaQWV^Yp Sa_UV @d61H2fg7Dg7=5 _R\QUQojYV
SbV]Y bS_ZbcSQ]Y `VaV]V^^lf ‑ ^_ Y ^Q ^Yf _Rlh^_ S^Y]Q^YV ^V _b_RV^^_
Q[gV^cYadVcbp5 Y5 [bcQcY5 `_WQ\dZ5 Xap5 SVUm Yf ]_W^_ ^QaQS^V b `VaV]V^^l6
]Y `VaVUQSQcm hVaVX F1B6`QaQ]Vcal7 CQ[ Y\Y Y^QhV5 `aY _`YbQ^YY @Qb[Q\p
SbV bdj^_bcY cQ[_T_ a_UQ ^QXlSQocbp `a_bc_ DݷVaV]V^^l]Y`ݷ [_TUQ b\_W6
^lV SlaQWV^Yp S nc_Z a_\Y SbcaVhQocbp aVU[_5 cQ[Qp cVa]Y^_\_TYp S`_\^V
QUV[SQc^Q7

9^_V UV\_ ‑ pXl[ BY5 S [_c_a_] b\VSQ _c `aYbSQYSQ^Yp `a_bc_V Y]p `V6
aV]V^^_Z SbcaVhQVcbp VUSQ \Y ^V aVWV5 hV] hc_6c_ UadT_V5 Q SVUm Sbݷ _bcQ\m6
^_V ‑ nc_ SlaQWV^Yp5 Y ]_W^_ XQ]VcYcm5 hc_ d ncYf SlaQWV^YZ Y]VVcbp _U^_
Y^cVaVb^_V bS_ZbcS_5 [_c_a_V ^V SbV `_hV]d6c_ _b_X^Qoc7 @dbcm5 ^Q`aY]Va5 d
^Qb Vbcm ^V[YZ ]QbbYS d[QXQcV\VZ ^Q gV\_hYb\V^^lV `VaV]V^^lV5 Q Vjݷ Vbcm
`a_bcQp gV\_hYb\V^^Qp `VaV]V^^Qp5 Y ]l S ncd `VaV]V^^do XQ^Vb\Y hYb\_ ;@5
Q S _UY^ YX n\V]V^c_S ]QbbYSQ `_]VbcY\Y Vݷ QUaVbC
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9>D 3@DBF53d;9fD
9>D HD
H F ;@D
@DBF53d>f F 6HD

AQbb]_caY] cV`Vam SlaQWV^YV 3@DBF53d>f7 6b\Y ]l XQf_cY] VT_ SlhYb\Ycm5
c_ Vbcm `_\dhYcm VT_ X^QhV^YV5 c_ ^Q da_S^V ]QiY^^_T_ [_UQ `a_YX_ZUݷc b\V6
UdojVV7 9]V^Y @DBF53 ]_WVc b__cSVcbcS_SQcm \YR_ [_^bcQ^c^lZ QUaVb5 Vb\Y
]QbbYS _RkpS\V^ [Q[ T\_RQ\m^lZ Y\Y [Q[ \_[Q\m^_6bcQcYhVb[YZ5 \YR_ b]V6
jV^YV _c^_bYcV\m^_ aV`Va^_Z c_h[Y bcV[_S_T_ eaVZ]QD [ nc_]d QUaVbd RdUVc
`aYRQS\V^_ hYb\_ ;9 Y\Y =9 ‑ aQX]Va `pcY n\V]V^c_S ]QbbYSQ 1nc_ S ^QiV]
b\dhQV d[QXQcV\Y5 _^Y ]_Tdc Rlcm =6RQZc^l]Y Y\Y A6RQZc^l]Y S XQSYbY]_6
bcY _c aQXapU^_bcY `a_gVbb_aQ25 `_ `_\dhV^^_]d QUaVbd `a_gVbb_a U_\WV^
RdUVc _RaQcYcmbp [ `Q]pcY5 YXS\Vhm _ccdUQ QUaVb^_V X^QhV^YV 1c_ Vbcm5 _`pcm
WV5 = RQZcQ Y\Y A ‑ nc_ RdUVc S ^QiV] `aY]VaV QUaVb `VaV]V^^_Z H25 Y dWV
`_ nc_]d QUaVbd b^_SQ _RaQcYcmbp [ `Q]pcY5 hc_Rl _ccdUQ U_Rlcm Yb[_]_V
X^QhV^YV ;@ ‑ nc_ Y Vbcm aVXd\mcQc SlhYb\V^Yp7

>_ hc_ Vb\Y c_ WV bQ]_V SlaQWV^YV _[QWVcbp \YR_ b\VSQ _c `aYbSQYSQ6
^Yp5 \YR_ S a_\Y _`VaQ^UQ U\p Y^[aV]V^cQ5 UV[aV]V^cQ Y\Y SXpcYp QUaVbQH
3 ncYf b\dhQpf dX^Qcm5 hc_ X^QhV^YV] ^QiVT_ SlaQWV^Yp pS\pVcbp hYb\_ ;@5
pS^_ ^VU_bcQc_h^_ U\p UQ\m^VZiVZ aQR_cl ‑ Q c_ Y S_SbV RVb`_\VX^_C `a_6
bc_Z _`VaQgYY `aYbSQYSQ^Yp nc_ X^QhV^YV ^V ^dW^_ ^Y b [Q[_T_ R_[d5 _^Q VT_
U_\W^Q XQcVaVcmD _`VaQgYY SXpcYp QUaVbQ c_WV b_SVaiV^^_ Sbݷ aQS^_5 [Q[_V
[_^[aVc^_ hYb\_ \VWYc S c_] ]VbcV `Q]pcY5 QUaVb [_c_a_T_ _^Q U_\W^Q Sl6
UQcmD `a_hYV _`VaQgYY ‑ Y^[aV]V^c5 UV[aV]V^c Y ݷb\_W^lVݷ `aYbSQYSQ^Yp
Sa_UV 4F Y\Y GGF ‑ X^QhV^YV ;@5 [_^Vh^_5 Yb`_\mXdoc5 ^_ VT_ _U^_T_ Y] RdUVc
]Q\_5 ^dW^_ Vjݷ X^Qcm5 [dUQ `_c_] `_\_WYcm ^_S_V X^QhV^YV7 @_`a_bcd T_6
S_ap5 ncY] _`VaQgYp] ^dW^_ `aVWUV SbVT_ X^Qcm5 TUV ^Qf_UYcbp Yf _`VaQ^U5
Q ^V hV]d _^ aQSV^7 @_nc_]d [_]`Y\pc_a5 e_a]Yadp [_U5 SlhYb\pojYZ _`V6
aQ^U ncYf ݷfYcalfݷ _`VaQgYZ5 XQSVaiYc SlhYb\V^YV ^Q iQT aQ^miV ‑ ^V
RdUVc YXS\V[Qcm YX `Q]pcY X^QhV^YV `_ SlhYb\V^^_]d QUaVbd5 Q _bcQSYc S
[QhVbcSV aVXd\mcQcQ SlhYb\V^Yp bQ] nc_c QUaVb 1S ^QiV] b\dhQV ‑ QUaVb
`VaV]V^^_Z H27

5Q\V[_ ^V SbV SlaQWV^Yp b`_b_R^l [ cQ[_]d ݷd[_a_hV^^_]dݷ SlhYb\V6
^YoD b[QWV]5 SlaQWV^YV H4: cQ[ ^V d]VVc5 SVUm S `Q]pcY ^Vc cQ[_T_ ]VbcQ5 TUV
\VWQ\_ Rl VT_ X^QhV^YV7 >_ nc_ SlaQWV^YV5 _hVSYU^_5 Y ^V ]_WVc b\dWYcm
^Y \VSl] _`VaQ^U_] `aYbSQYSQ^Yp5 ^Y VUY^bcSV^^l] _`VaQ^U_] Y^[aV]V^6
cQ5 UV[aV]V^cQ Y SXpcYp QUaVbQ7 CQ[ ]l VbcVbcSV^^l] _RaQX_] `aYf_UY] [
aQXUV\V^Yo SbVf S_X]_W^lf SlaQWV^YZ ^Q cV5 hc_ ]_Tdc bc_pcm b\VSQ _c
`aYbSQYSQ^Yp5 Y SbV _bcQ\m^lV5 [_c_alV nc_T_ ^V ]_Tdc7

Dbc_pSiYZbp adbb[_pXlh^lZ cVa]Y^ U\p _R_X^QhV^Yp SlaQWV^YZ `VaS_T_
SYUQ ‑ \VS_U_`dbcY]lV SlaQWV^Yp 7 9^cVaVb^_5 hc_ S Q^T\YZb[_Z \Y6
cVaQcdaV `aY^pc \Q[_^Yh^lZ cVa]Y^ <F1<E5 Y\Y 1aVWV2 <6F1<E55 `aYhݷ] Rd[SQ
< Ybf_U^_ _X^QhQ\Q b\_S_ <56D YX Ta_]_XU[_T_ b\_S_b_hVcQ^Yp <56D681>4 C945
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?@5B1>4 ?6 1CC97>=5>D7 3bV _bcQ\m^lV SlaQWV^Yp ‑ cQ[YV5 [_c_alV S `aYbSQ6
YSQ^YY ]_Tdc Rlcm c_\m[_ b`aQSQ ‑ _R_X^QhQocbp bc_\m WV [_a_c[Y] cVa]Y6
^_] BF1<E55 S [_c_a_]5 `_^pc^_V UV\_5 Rd[SQ B b__cSVcbcSdVc b\_Sd B978D7

@a_R\V]l b ncY]Y cVa]Y^Q]Y ‑ c_h^VV5 b cVa]Y^_] <F1<E5 ‑ ^QhQ\Ybm
`_b\V `_pS\V^Yp S pXl[V BY ]_UYeY[Qc_aQ 3?>CD7 3laQWV^YV5 S cY`V [_6
c_a_T_ Vbcm 3?>CD5 bc_pcm b\VSQ _c `aYbSQYSQ^Yp dWV ^V ]_WVcD ^_ cQ[_V
SlaQWV^YV `_6`aVW^V]d `a_pS\pVc VUSQ \Y ^V _b^_S^_V bS_ZbcS_ <F1<E5 ‑
d]V^YV SlhYb\pcmbp ^V U_ X^QhV^Yp5 Q U_ QUaVbQ5 TUV X^QhV^YV ^Qf_UYcbp5
`dbcm UQWV cV`Vam ncY] bS_ZbcS_] ]_WVc S_b`_\mX_SQcmbp \Yim _`VaQgYp
SXpcYp QUaVbQ7 ; c_]d WV S__RjV6c_ XQjYc^lZ ]VfQ^YX] [_]`Y\pc_aQ5 ^V
`_XS_\pojYZ Sl`_\^pcm `aYbSQYSQ^YV S [_^bcQ^c^lV _R\QbcY `Q]pcY5 ]_W6
^_ \VT[_ _R_ZcY5 ^_ aVQ\m^_V `aYbSQYSQ^YV `a_SVbcY ]_W^_ RdUVcm \Yim S
b\dhQV5 Vb\Y Vbcm [dUQ `aYbSQYSQcm5 Y S_c nc_ S_c Vbcmݷ [dUQ `aYbSQYSQcmݷ
^dWUQVcbp S _R_X^QhV^YY7 @_nc_]d cVa]Y^ <F1<E5 aViY\Y b_faQ^Ycm U\p _R_6
X^QhV^Yp SbVf SlaQWV^YZ5 `_b\VU^Y] iQT_] SlhYb\V^Yp [_c_alf pS\pVcbp
YXS\VhV^YV Yc_T_S_T_ X^QhV^Yp YX `Q]pcY ‑ Y^QhV T_S_ap5 cQ[Yf5 [ [_c_al]
`aY]V^Y]Q _`VaQgYp SXpcYp QUaVbQ5 ^d Q Rd[SV < b]V^Y\Yݷ b]lb\ݷ ‑ cV`Vam
_^Q ݷ_^eYgYQ\m_ݷ b__cSVcbcSdVc ^V b\_Sd <56D5 Q b\_Sd <?31D?B7

6b\Y Sl `_`lcQVcVbm `_Yb[Qcm cVa]Y^l <F1<E5 Y BF1<E5 S 9^cVa^VcV5 c_ ^VYXRVW^_
^Qc[^ݷcVbm ^Q U_S_\m^_ ]^_T_b\_S^lV Y ]dc^lV aQbbdWUV^Yp5 S [_c_alf RdUVc eYTdaY6
a_SQcm Vjݷ Y HF1<E57 >V `dTQZcVbm5 Sbp ncQ ]dcm ^V Y]VVc _c^_iV^Yp [ BY5 aVhm YUݷc _
pXl[V BY445 `aYhݷ] _ VT_ 5ݷSVabYpfݷ `aYUd]Q^^lf bd]QbiVUiY]Y bcQ^UQacYXQc_aQ6
]YD HF1<E5 S BY44 `_pSY\Ybm ^QhY^Qp b_ ݷbcQ^UQacQݷ L44::7 3 caVcmV] c_]V ^QiVZ
[^YTY ]l RdUV] YXdhQcm pXl[ BY445 ^_ `_UV\mp bcQ^UQacYXQgY_^^lf [_]YcVc_S `aY
nc_] `a_YT^_aYadV]5 cQ[ hc_ cVa]Y^ HF1<E5 ^Q] ^V `_caVRdVcbp7

=7<7:@7 9^YgYQ\YXQc_al U\p ]QbbYS_S

@aY _`YbQ^YY ]QbbYSQ pXl[ BY `_XS_\pVc XQUQcm ^QhQ\m^lV X^QhV^Yp VT_
n\V]V^c_S7 =QbbYS `aY nc_] YX_RaQWQVcbp S SYUV `VaVhYb\V^Yp S eYTda^lf
b[_R[Qf5 Q bQ]Y n\V]V^cl aQXUV\pocbp XQ`pcl]Y7 >Q`aY]VaC

9>D =d:9f F K ;5 <5 >5 @5 ::5 :<5 :@5 :B5 ;:5 ;< MD

?RaQcYcV S^Y]Q^YV ^Q c_h[d b XQ`pc_Z `_b\V XQ[alSQojVZ eYTda^_Z b[_R[Y5
_^Q XUVbm _RpXQcV\m^Q ‑ nc_ hQbcm bY^cQ[bYbQ _`YbQ^Yp7 ;a_]V c_T_5 [aQZ^V
SQW^_ `_^Y]Qcm Vjݷ _UY^ ]_]V^cC SbV n\V]V^cl Y^YgYQ\YXQc_aQ _RpXQ6
^l Rlcm [_^bcQ^cQ]Y SaV]V^Y [_]`Y\pgYY5 c_ Vbcm baVUY `VaVhYb\V^6
^lf hVaVX XQ`pcdo n\V]V^c_S ^V U_\W^_ Rlcm ^Y `VaV]V^^lf5 ^Y SlX_S_S
ed^[gYZ5 ^Y cQ[Yf SlaQWV^YZ5 [_c_alV [_]`Y\pc_a ^V b]_WVc SlhYb\Ycm
`ap]_ S_ SaV]p [_]`Y\pgYY7

6b\Y U\p ]QbbYSQ `aVUdb]_caV^ Y^YgYQ\YXQc_a5 c_ ]_W^_ ^V d[QXlSQcm
S pS^_] SYUV VT_ aQX]Va^_bcm5 [_]`Y\pc_a SlhYb\Yc Vݷ bQ]C

9>D =df F K ;5 <5 >5 @5 ::5 :<5 :@5 :B5 ;:5 ;< MD
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8UVbm aQX]Va^_bcm ]QbbYSQ RdUVc5 [Q[ Y S `a_i\_] b\dhQV5 b_bcQS\pcm UV6
bpcm n\V]V^c_S5 `_b[_\m[d Y]V^^_ bc_\m[_ n\V]V^c_S `aVUdb]_caV^_ S Y^Y6
gYQ\YXQc_aV7 CQ[ bUV\Q^_5 hc_Rl YXRQSYcm `a_TaQ]]YbcQ _c ^V_Rf_UY]_bcY
`_UbhYclSQcm [_\YhVbcS_ n\V]V^c_S Sadh^doD dX^Qcm5 [Q[_Z aQX]Va `_\dhY\6
bp5 ]_W^_5 `_UV\YS aQX]Va ]QbbYSQ ^Q aQX]Va VT_ n\V]V^cQ5 c_ Vbcm ^Q`YbQS
C9J5?61=28C9J5?61=d9f2 Y\Y C9J5?61=28C9J5?613=27 >Q`aY]Va5 b\VUdojYZ
gY[\ aQb`VhQcQVc SbV n\V]V^cl ]QbbYSQC

6?B19 F 9D 9 E C9J5?61=28C9J5?613=2D 9442
@B9>D612d54f F 54e>25 95 =d9f2D

>Q `aY]VaV Y^YgYQ\YXQc_a_S U\p ]QbbYS_S ^QT\pU^_ SYU^_5 hc_ Y^YgYQ\Y6
XQgYp Y `aYbSQYSQ^YV ‑ nc_ b_SVaiV^^_ aQX^lV SVjY7 =QbbYSd ^V\mXp
cQ[Y] b`_b_R_] ^YhVT_ `aYbS_Ycm5 [_TUQ _^ dWV bdjVbcSdVc5 c_ Vbcm [_^bcad[6
gYp YX eYTda^lf b[_R_[ Y b`Yb[Q X^QhV^YZ ^V pS\pVcbp S BY SlaQWV^YV] Y
^V ]_WVc SbcaVhQcmbp S UadTYf SlaQWV^Ypf5 S c_] hYb\V Y S `aYbSQYSQ^YYD
_^Q ]_WVc SbcaVhQcmbp c_\m[_ S _`YbQ^YY ]QbbYSQ ‑ S a_\Y Y^YgYQ\YXQc_aQ7

9^YgYQ\YXYa_SQcm ]_W^_ ^V c_\m[_ T\_RQ\m^lV5 ^_ Y \_[Q\m^lV ]QbbYSl5 c_ Vbcm
]_W^_ ^Q`YbQcm hc_6c_ Sa_UV

9>D 619>D H2
K

9>D =df F K ;5 <5 >5 @5 ::5 :<5 :@5 :B5 ;:5 ;< MD

83 777 38

M

@aVWUV hV] S_b`_\mX_SQcmbp nc_Z S_X]_W^_bcmo5 b\VUdVc _b_X^Qcm5 hc_ Sbݷ nc_ _c^oUm
^V RVb`\Qc^_C UQ^^lV RdUdc [_`Ya_SQcmbp S _R\Qbcm `Q]pcY S bcV[_S_] eaVZ]V [QWUlZ
aQX S ^QhQ\V Sl`_\^V^Yp cQ[_Z ed^[gYY7 3 ^V[_c_alf b\dhQpf nc_ ^V bcaQi^_5 ^_ hQjV
SbVT_ cQ[ UV\Qcm ^V bc_Yc7

=7<7:A7 Bca_[Y

;Q[ ]l dWV X^QV]5 bca_[Y 1Y\Y5 T_S_ap iYaV5 UQ^^lV S cV[bc_S_]
`aVUbcQS\V^YY2 X^Q]V^Ycl ^V`aVUb[QXdV]_bcmo bS_VT_ aQX]VaQC S R_\m6
iY^bcSV b\dhQVS S_ SaV]p ^Q`YbQ^Yp `a_TaQ]]l ]l ]_WV] \Yim `aYR\YXY6
cV\m^_ `aY[Y^dcm5 [Q[_T_ [_\YhVbcSQ `Q]pcY dWݷ c_h^_ fSQcYcݷ U\p aQX]V6
jV^Yp bca_[Y5 Y S Yc_TV b f_a_iVZ SVa_pc^_bcmo _R^QadWY]5 hc_ _iYR\Ybm7
@Q]pcm _Rlh^_ SlUV\pVcbp b ^V[_c_al] XQ`Qb_]5 Q S_ SaV]p Yb`_\^V^Yp
_[QXlSQVcbp5 hc_ bca_[Q XQ^Y]QVc ]V^miV `Q]pcY5 hV] `_U ^Vݷ SlUV\V^_D [Q[
b\VUbcSYV5 `aY _RaQR_c[V bca_[ caVRdVcbp [Q[_Z6c_ b`_b_R d[QXQ^Yp cV[djVZ
U\Y^l bca_[Y7

3 hQbc^_bcY5 `aY aQR_cV b_ bca_[Q]Y ^Q @Qb[Q\V `_U faQ^V^YV U\Y^l
bca_[Y SlUV\pVcbp _b_RlZ RQZcD Vb\Y aQbb]QcaYSQcm `Qb[Q\VSb[do bca_[d



A? @a_TaQ]]Ya_SQ^YV ^Q pXl[V BY

'H''e''l''l''o' 0 ... м у с о р ...

str

AYb7 =7:7 AQX]VjV^YV S `Q]pcY bca_[Y 2Q5<<?2

[Q[ ]QbbYS bY]S_\_S5 c_ Vݷ U\Y^Q faQ^Ycbp S n\V]V^cV nc_T_ ]QbbYSQ5 Y]Vo6
jV] Y^UV[b 97 9X6XQ nc_T_ `Qb[Q\VSb[YV bca_[Y ^V ]_Tdc `aVSliQcm S U\Y^d
;>> bY]S_\_S7

3 BY `aY]V^pVcbp UadT_Z `_Uf_U7 Bca_[Y XUVbm c_WV `aVUbcQS\pocbp ]Qb6
bYSQ]Y bY]S_\_S5 c_ Vbcm ]QbbYSQ]Y n\V]V^c_S cY`Q 381B5 `aY nc_] [_aaV[c6
^_Z bca_[_Z bhYcQVcbp c_\m[_ cQ[_Z ]QbbYS cY`Q 381B5 S [_c_a_] f_cp Rl
_UY^ n\V]V^c aQSV^ ^d\oD _^ aQbb]QcaYSQVcbp [Q[ _TaQ^YhYcV\m5 c_ Vbcm
SbV n\V]V^cl5 `aVUiVbcSdojYV ^d\VS_]d5 bhYcQocbp b_bcQS\pojY]Y bca_6
[d5 Q Sb5ݷ hc_ ^Qf_UYcbp S ]QbbYSV `_b\V ^d\VS_T_ n\V]V^cQ5 YT^_aYadVcbp
1b]7 aYb7 =7:27 ;_^Vh^_5 S ]QbbYSV ]_WVc _[QXQcmbp R_\miV _U^_T_ n\V]V^cQ5
aQS^_T_ ^d\oD S nc_] b\dhQV S [QhVbcSV _TaQ^YhYcV\p aQbb]QcaYSQVcbp c_c
YX ^Yf5 Y^UV[b [_c_a_T_ ]V^miV5 hV] d UadTYf5 Y\Y5 Y^QhV T_S_ap5 R\YW^YZ
[ ^QhQ\d ]QbbYSQ7 5\Y^Q bca_[Y5 cQ[Y] _RaQX_]5 Vbcm aQX^YgQ ]VWUd `_\_6
WV^YV] _TaQ^YhYcV\p 1^d\VS_T_ n\V]V^cQ2 Y ^QhQ\Q bca_[Y7

6b\Y baQS^YSQcm nc_c `_Uf_U b `aY^pcl] S @Qb[Q\V5 S [QhVbcSV VT_ ^Vb_6
]^V^^_T_ U_bc_Y^bcSQ b\VUdVc _c]VcYcm _cbdcbcSYV Q`aY_a^_T_ _TaQ^YhV^Yp
^Q U\Y^d bca_[C ]_W^_ aQR_cQcm b_ bca_[Q]Y U\Y^_Z f_cm S ]Y\\Y_^ bY]6
S_\_S5 Q Vb\Y _hV^m ^QU_5 c_ Y R_\miV5 \Yim Rl fSQcY\_ _`VaQcYS^_Z `Q]p6
cY7 B UadT_Z bc_a_^l5 _hVSYU^l Y ^VU_bcQc[Y nc_T_ `_Uf_UQC S_6`VaSlf5 U\p
_`aVUV\V^Yp U\Y^l bca_[Y Vݷ `aYf_UYcbp `a_b]QcaYSQcm Sbo S `_Yb[Qf ^d\V6
S_T_ n\V]V^cQ5 c_TUQ [Q[ U\p `Qb[Q\VSb[_Z bca_[Y U_bcQc_h^_ Rl\_ YXS\Vhm
RQZc YX Vݷ ^QhQ\QD S_6Sc_alf5 bQ]Q bca_[Q ^V ]_WVc5 _hVSYU^_5 b_UVaWQcm
bY]S_\ b [_U_] 97 3`a_hV]5 bhYcQVcbp5 hc_ ݷ\_bY]Sݷ b cQ[Y] [_U_] ^V ]_6
WVc SbcaVhQcmbp S cV[bc_Slf UQ^^lfD S hQbc^_bcY5 Vb\Y S eQZ\V SbcaVcY\bp
^d\VS_Z RQZc5 c_ nc_c eQZ\ XQSVU_]_ ^V cV[bc_SlZ7

AQbb]_caY] ^Vb[_\m[_ `aY]Va_S7 5\p ^QhQ\Q ^Q`YiV] ed^[gYo5 [_c_aQp
`_\dhQVc ^Q Sf_U bca_[d Y _`aVUV\pVc Vݷ U\Y^d7 >Qh^ݷ] b XQT_\_S[Q7 B cY6
`_] S_XSaQjQV]_T_ X^QhV^Yp Sbݷ R_\VV6]V^VV `_^pc^_5 nc_ SVUm U\Y^Q bca_[Y
S bY]S_\Qf5 c_ Vbcm _Rl[^_SV^^_V gV\_V hYb\_7 9^cVaVb^VV _Rbc_pc UV\Q b
`QaQ]Vca_]7 >Q Sf_U `_ db\_SYo XQUQhY ^V_Rf_UY]_ `_\dhYcm bca_[d5 ^_ [Q[
nc_ bUV\QcmH Bca_[Q ‑ nc_ hQbc^lZ b\dhQZ ]QbbYSQ bY]S_\_S5 Q ]l dWV X^Q6
V]5 hc_ ^Y[Q[_T_ b`_b_RQ _RaQcYcmbp [ ]QbbYSd [Q[ VUY^_]d _RkV[cd pXl[ BY
^V `aVUdb]QcaYSQVcD ]l SVUm `_ nc_Z `aYhY^V UQWV XQpS\p\Y5 hc_ ]QbbYS_S
S pXl[V BY S__RjV ^Vc7 CV] ^V ]V^VV5 b ]QbbYSQ]Y ]_W^_ aQR_cQcm R\QT_UQ6
ap QUaVb^_Z QaYe]VcY[V5 hQbc^l] `a_pS\V^YV] [_c_a_Z pS\pVcbp _`VaQgYp
Y^UV[bYa_SQ^Yp5 hc_ WV U_ bQ]_T_ ]QbbYSQ5 c_ U_bcd` [ ^V]d _bdjVbcS\p6



=7<7 2QX_SlV baVUbcSQ pXl[Q BY A@

Vcbp hVaVX QUaVb `VaS_T_ n\V]V^cQ7 Bca_[Q d ^Qb b_bc_Yc YX n\V]V^c_S cY`Q
381B5 cQ[ hc_ `QaQ]Vca5 hVaVX [_c_alZ _^Q RdUVc `VaVUQSQcmbp S ed^[gYo5
U_\WV^ Rlcm cY`Q QUaVbݷ 381B’Q7ݷ 5QSQZcV5 _U^Q[_5 ^V b`ViYcm b _`YbQ^YV]
`QaQ]VcaQ cY`Q 381B3D Vbcm Vjݷ _U^_ b__RaQWV^YV5 S\YpojVV ^Q nc_c cY`7

?hVSYU^_5 hc_ U\p SlhYb\V^Yp U\Y^l bca_[Y ^V ^dW^_ S^_bYcm S ncd
bca_[d [Q[YV6\YR_ YX]V^V^Yp7 Nc_ ]_WVc _[QXQcmbp SQW^l]5 Vb\Y bca_[Q5
U\Y^d [_c_a_Z ^Q] ^QU_ `_bhYcQcm5 `_ cV] Y\Y Y^l] `aYhY^Q] _c^_bYcbp
[ hYb\d _RkV[c_S5 YX]V^V^YV [_c_alf XQ`aVjV^_D Vb\Y ^V _Rkpb^Ycm [_]`Y6
\pc_ad5 hc_ ^QiQ ed^[gYp ^V b_RYaQVcbp ^YhVT_ ]V^pcm5 c_ `aY `_`lc[V Vݷ
SlX_SQ U\p ^VYX]V^pV]_T_ _RkV[cQ RdUVc SlUQ^_ `aVUd`aVWUV^YV Y b ncY]
`aYUݷcbp hc_6c_ UV\Qcm7 =VWUd `a_hY]5 [_]`Y\pc_a aQX]VjQVc bca_6
[_SlV \YcVaQ\l S ^VYX]V^pV]_Z `Q]pcY5 cQ[ hc_ Vb\Y ^QiQ ed^[gYp
RdUVc `aY^Y]Qcm `a_bc_Z `QaQ]Vca cY`Q 381B35 _^Q ^V b]_WVc bhYcQcm U\Y^l
bca_[5 XQ`YbQ^^lf S US_Z^lf [QSlh[Qf7

9cQ[5 ^Q] ^dW^_ _caQXYcm S XQT_\_S[V ed^[gYY5 hc_ _^Q S_XSaQjQVc gV\_V
hYb\_5 Q ^Q Sf_U `aY^Y]QVc QUaVb 381B’Q5 Y `aYc_] ^V b_RYaQVcbp YX]V^pcm
_R\Qbcm `Q]pcY `_ nc_]d QUaVbd7 >QXSQS ^Qid ed^[gYo CDB9>7h<5>7D8;A5 ]l
b]_WV] ^QhQcm Vݷ _`YbQ^YV `aY]Va^_ cQ[C

9>D CDB9>7h<5>7D813?>CD 381B 3CDB2

CV`Vam ^Q] ^dW^_ `a_b]_caVcm _R\Qbcm `Q]pcY5 ^QhQ\_ [_c_a_Z aQb`_\QTQVc6
bp `_ QUaVbd CDB5 S `_Yb[Qf ^d\VS_T_ n\V]V^cQ cY`Q 381B5 [_c_alZ5 XQ]VcY]5
_RpXQ^ cQ] `aYbdcbcS_SQcm `_ db\_SYo XQUQhY5 Y^QhV nc_ Rl\Q Rl ^V bca_[Q7
>Qi `VaSlZ SQaYQ^c aViV^Yp RdUVc SlT\pUVcm b_SVaiV^^_ `_6`Qb[Q\VSb[YC
]l `a_bc_ Sb`_]^Y]5 hc_5 [_\m b[_a_ d[QXQcV\m CDB d[QXlSQVc ^Q ]QbbYS5
c_ b ncY] d[QXQcV\V] ]_W^_ Y aQR_cQcm [Q[ b ]QbbYS_]5 c_ Vbcm `aY]V^pcm
[ ^V]d _`VaQgYo Y^UV[bYa_SQ^YpD ^Q`_]^Y] Vjݷ aQX5 hc_ Y^UV[bYa_SQ^YV S
BY ‑ nc_ _`VaQgYp ^QU QUaVb_]5 Q ^V ^QU ]QbbYS_]7 3lT\pUVcm nc_ Sbݷ ]_WVc
`aY]Va^_ cQ[C

9>D CDB9>7h<5>7D813?>CD 381B 3CDB2
K

9>D 9D
9 F 9D
G89<51CDBd9f 1F ’e9’2

944D
B5DEB> 9D

M

;A3 bcQ^UQac^_Z RYR\Y_cV[V pXl[Q BY `aYbdcbcSdVc ed^[gYp CDB<5>5 aViQojQp a_S6
^_ ncd XQUQhd7 ?RkpS\V^YV 1XQT_\_S_[2 nc_Z ed^[gYY ^Qf_UYcbp S XQT_\_S_h^_] eQZ\V
CDB9>7787 6b\Y _`aVUV\V^YV U\Y^l bca_[Y `_caVRdVcbp SQ] S ݷQbc_pjVZ^ݷ 1^V dhVR^_Z2
`a_TaQ]]V5 \dhiV Yb`_\mX_SQcm ed^[gYo YX RYR\Y_cV[Y ‑ cQ[ SQiQ `a_TaQ]]Q RdUVc `_6
^pc^VV bc_a_^^V]d hYcQcV\oD ^_ `_[Q Sl c_\m[_ dhYcVbm5 _c Yb`_\mX_SQ^Yp ed^[gYZ YX
CDB9>778 SQ] ^Qbc_pcV\m^_ aV[_]V^UdVcbp S_XUVaWQcmbp5 Y^QhV Sl cQ[ Y ^V `_Z]ݷcV5 hc_
cQ[_V bca_[Q S BY7



AA @a_TaQ]]Ya_SQ^YV ^Q pXl[V BY

CV[djQp aQbb]QcaYSQV]Qp `_XYgYp XUVbm faQ^Ycbp S `VaV]V^^_Z 95 ]l ^QhY6
^QV] aQbb]_caV^YV b ^d\VS_Z `_XYgYY5 Vb\Y S cV[djVZ `_XYgYY S ]QbbYSV _[Q6
XQ\bp ^_\m ‑ S_XSaQjQV] ^_]Va nc_Z `_XYgYY S [QhVbcSV aVXd\mcQcQC ^VcadU^_
SYUVcm5 hc_5 `_b[_\m[d ^d]VaQgYp `_XYgYZ ^QhY^QVcbp b ^d\p5 U\Y^Q bca_[Y
S c_h^_bcY aQS^Q `VaS_Z `_XYgYY5 [_c_aQp S bca_[d ^V Sf_UYcC ^Q`aY]Va5 Vb6
\Y _TaQ^YhYcV\m SbcaVcY\bp S ^d\VS_Z `_XYgYY5 c_ bca_[Q `dbcQp Y Vݷ U\Y^Q5
b__cSVcbcSV^^_5 aQS^Q ^d\o5 Q Vb\Y5 b[QWV]5 S caVcmVZ ‑ c_ bca_[Q b_bc_Yc YX
caݷf bY]S_\_S5 ^Qf_UpjYfbp S ^d\VS_]5 `VaS_] Y Sc_a_] n\V]V^cQf ]QbbYSQ7

3`a_hV]5 _`lc^lV `a_TaQ]]Ybcl ^Q BY ^Q`Yidc c_ WV bQ]_V b_SbV] Y^Q6
hV7 3_6`VaSlf5 SlaQWV^YV CDBd9f ^Y[c_ ^V ]ViQVc Yb`_\mX_SQcm S [QhVbcSV
\_TYhVb[_T_5 Q ^V baQS^YSQcm VT_ XQhV]6c_ b ^d\7[ݷ 3_6Sc_alf5 Vb\Y S^Y]Q6
cV\m^_ `_b]_caVcm ^Q gY[\ G89<55 ]_W^_ XQ]VcYcm5 hc_ ^V`_baVUbcSV^^_ `V6
aVU ^Y] XQ`YbQ^_ `aYbSQYSQ^YV `VaV]V^^_Z gY[\Q ^QhQ\m^_T_ X^QhV^Yp5 Q
`_b\VU^Y] 1Y VUY^bcSV^^l]2 _`VaQc_a_] S cV\V gY[\Q pS\pVcbp YX]V^V^YV
X^QhV^Yp `VaV]V^^_Z gY[\Q ^Q c_5 [_c_a_V RdUVc Yb`_\mX_SQ^_ S b\VUdojVZ
YcVaQgYY7 3 `_U_R^lf bYcdQgYpf S BY Yb`_\mXdVcbp gY[\ 6?B7 9b`aQSYS _RQ
d[QXQ^^lf ^VU_hݷcQ5 ]l `_\dhY] b\VUdojVVC

9>D CDB9>7h<5>7D813?>CD 381B 3CDB2
K

9>D 9D
6?B19 F 9D CDBd9fD 9442

KM
B5DEB> 9D

M

CV\_ gY[\Q XUVbm `_\dhY\_bm `dbcl]5 hc_ U\p BY S`_\^V cY`Yh^_7 ?U^Q6
[_ ^QSVa^p[Q ^QZUdcbp Y cV5 [c_ XQpSYc5 hc_ XUVbm b\Yi[_] ]^_T_ _`VaQgYZ
b\_WV^YpC ^Q [QWU_Z YcVaQgYY5 S_6`VaSlf5 dSV\YhYSQVcbp ^Q VUY^Ygd `VaV6
]V^^Qp 95 Q S_6Sc_alf5 Vݷ X^QhV^YV `aYRQS\pVcbp [ d[QXQcV\o CDBC S bQ]_]
UV\V5 CDBd9f Vbcm5 [Q[ ]l dWV X^QV]5 bca_T_ c_ WV bQ]_V5 hc_ Y 31CDB4927
Bn[_^_]Ycm _U^_ b\_WV^YV ]_W^_5 Vb\Y S [QhVbcSV `VaV]V^^_Z gY[\Q Yb`_\m6
X_SQcm ^V Y^UV[b cV[djVT_ n\V]V^cQ bca_[Y5 Q d[QXQcV\m ^Q ^VT_D SlhYb\Ycm
aVXd\mcQc S [_^gV ]l b]_WV] R\QT_UQap _`VaQgYY SlhYcQ^Yp QUaVb_S7 >QiQ
ed^[gYp cV`Vam `aY]Vc b\VUdojYZ SYUC

9>D CDB9>7h<5>7D813?>CD 381B 3CDB2
K

3?>CD 381B 3@D
@ F CDBD
G89<513@2

@44D
B5DEB> @ 6 CDBD

M

=_W^_ ^Q`YbQcm Y cQ[C



=7<7 2QX_SlV baVUbcSQ pXl[Q BY AB

9>D CDB9>7h<5>7D813?>CD 381B 3CDB2
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3?>CD 381B 3@D
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B5DEB> @ 6 CDBD

M

BaVUY lf^ݷa_WW`ݷ bYi^Y[_Sݷ [c_6c_ ^QSVa^p[Q `aVU`_hcݷc b\VUdojYZ SQ6
aYQ^cC

9>D CDB9>7h<5>7D813?>CD 381B 3CDB2
K

3?>CD 381B 3@ F CDBD
G89<513@442D
B5DEB> @ 6 CDBD

M

>Y[_TUQ cQ[ ^V UV\QZcV1 3_6`VaSlf5 cV\_ gY[\Q5 UQWV Vb\Y _^_ `dbc_V5 b\V6
UdVc XQ`YbQcm ^Q _cUV\m^_Z bca_[VD S_6Sc_alf5 `dbc_V cV\_ `aQSY\m^VV _R_6
X^QhQcm `dbcl] R\_[_] KM5 Q ^V _UY^_[_Z c_h[_Z b XQ`pc_Z5 [_c_ado ^Q e_^V
_[adWQojYf _`VaQc_a_S `a_bc_ ^V SYU^_D S6caVcmYf5 `aVWUV hV] XQT^Qcm
`_R_h^lZ neeV[c S db\_S^_V SlaQWV^YV5 `_Ud]QZcV caYWUlD S UQ^6
^_] b\dhQV bUV\Q^_ Y]V^^_ nc_5 _`VaQgYp 44 ]V^pVc `VaV]V^^do @5 nc_ Y Vbcm
`_R_h^lZ neeV[c7 Hc_Rl bcQ\_ `_^pc^_5 `_hV]d cQ[ UV\Qcm ^V b\VUdVc5 `_6
`a_RdZcV _R^QadWYcm S nc_] [_UV _iYR[d Y XQbV[YcV5 b[_\m[_ SaV]V^Y d SQb
^Q nc_ dZUݷc7 >Q Sbp[YZ b\dhQZ `_UhVa[^ݷ]5 hc_ _iYR[Q cdc Vbcm7

3 [QhVbcSV b\VUdojVT_ `aY]VaQ aQbb]_caY] ed^[gYo [_`Ya_SQ^Yp bca_6
[Y S XQaQ^VV _cSVUݷ^^do _R\Qbcm `Q]pcYD RdUV] `aVU`_\QTQcm5 hc_ `Q]pcY _c6
SVUV^_ U_bcQc_h^_5 c_ Vbcm XQ nc_ ^Vbݷc _cSVcbcSV^^_bcm SlXlSQojYZ;B7 =l
^QX_Sݷ] Vݷ CDB9>7h3?@I7 3_XSaQjQcm nc_Z ed^[gYY Sa_UV Rl ^VhVT_5 `_nc_]d
S [QhVbcSV cY`Q S_XSaQjQV]_T_ X^QhV^Yp d[QWV] F?947 3 [QhVbcSV `QaQ]Vc6
a_S ed^[gYp RdUVc `_\dhQcm QUaVb _R\QbcY `Q]pcY5 [dUQ b\VUdVc b[_`Ya_SQcm
bca_[d5 Q cQ[WV5 b_RbcSV^^_5 QUaVb bca_[YD `QaQ]Vcal ]l `_ caQUYgYY ^QX_6
Sݷ] 45CD Y CB3 _c b\_S 45CD9>1D9?> Y C?EB357 @_apU_[ `QaQ]Vca_S SlRVaV] `_
Q^Q\_TYY b _`VaQgYVZ `aYbSQYSQ^YpC b^QhQ\Q [dUQ5 `_c_] _c[dUQ7 8Q]VcY]5
hc_ _aYTY^Q\ bca_[Y ed^[gYp ^V ]V^pVc5 Q S_c _R\Qbcm `Q]pcY5 [dUQ `a_YXS_6
UYcbp [_`Ya_SQ^YV ‑ _hVSYU^_5 ]V^pVcD b dhݷc_] nc_T_ XQT_\_S_[ `_\dhQVcbp
cQ[Y]C

F?94 CDB9>7h3?@I1381B 345CD5 3?>CD 381B 3CB32

>Qh^5[ݷ [Q[ Y S `aVUlUdjV] `aY]VaV5 b SQaYQ^cQ DݷQb[Q\VSb[Y`6_`ݷ _RkpSY]
`VaV]V^^do U\p cV[djVZ `_XYgYY Y `aY]V^Y] [ _R_Y] ]QbbYSQ] _`VaQgYo
Y^UV[bYa_SQ^Yp5 ^_ SQaYQ^c b G89<5 `a_`dbcY] Y `VaVZUݷ] baQXd [ Yb`_\m6
X_SQ^Yo 6?BC

;BEd^[gYp bcQ^UQac^_Z RYR\Y_cV[Y5 Sl`_\^pojQp nc_ UVZbcSYV5 ^QXlSQVcbp CDB3@ID b]7
cQ[WV b^_b[d ;A ^Q bca7 A@7



B9 @a_TaQ]]Ya_SQ^YV ^Q pXl[V BY

F?94 CDB9>7h3?@I1381B 345CD5 3?>CD 381B 3CB32
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9>D 9D
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45CDd9f F CB3d9fD
45CDd9f F 9D
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?RaQcYcV S^Y]Q^YV ^Q `_b\VU^oo bca_h[dD _^Q ^dW^Q5 hc_Rl `aVSaQcYcm
]QbbYS 45CD S [_aaV[c^do bca_[d7 5V\_ S c_]5 hc_ U\p X^QhV^Yp 95 b__cSVc6
bcSdojVT_ `_XYgYY _TaQ^YhYSQojVT_ ^d\p S Ybf_U^_Z bca_[V5 cV\_ gY[\Q
Sl`_\^V^_ dWV ^V RdUVc5 cQ[ hc_ ^_\m ^V RdUVc b[_`Ya_SQ^7

B\VUdojQp SVabYp c_Z WV ed^[gYY RdUVc Yb`_\mX_SQcm d[QXQcV\Y5 hc_Rl
bn[_^_]Ycm ^Q b\_WV^YpfD `aY nc_] ]l S_b`_\mXdV]bp cV]5 hc_ `QaQ]Vcal
ed^[gYY S^dcaY ^Vݷ `aVUbcQS\poc b_R_Z `a_bclV \_[Q\m^lV `VaV]V^^lV<95
[_c_alV S`_\^V ]_W^_ ]V^pcm7 3 aVXd\mcQcV ]l b]_WV] _R_ZcYbm RVX SSVUV6
^Yp U_`_\^YcV\m^lf \_[Q\m^lf `VaV]V^^lfC

F?94 CDB9>7h3?@I1381B 345CD5 3?>CD 381B 3CB32
K

G89<513CB32 K
345CD F 3CB3D
45CD44D
CB344D

M
345CD F 9D
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9\Y UQWV cQ[C

F?94 CDB9>7h3?@I1381B 345CD5 3?>CD 381B 3CB32
K

6?B1D 3CB3D 45CD445 CB3442
345CD F 3CB3D

345CD F 9D
M

AQbb]_caV^YV XQUQhY [_`Ya_SQ^Yp bca_[Y ^V RdUVc `_\^l] RVX `aY]VaQ5 `aVUbcQS\po6
jVT_ `_U\Y^^lZ _RaQXhY[ _^^YbcYݷ bYi^_T_ݷ `a_TaQ]]Ya_SQ^Yp7 ?bcQS\pV] bVZ `aY6
]Va U\p bQ]_bc_pcV\m^_T_ Q^Q\YXQ S ^QUVWUV5 hc_ SaV]p5 `_caQhV^^_V ^Q aQb`dclSQ^YV
nc_T_ aVRdbQ5 `_XS_\Yc hYcQcV\o S RdUdjV] ^V dS\V[Qcmbp `_U_R^l]Y cao[Q]YC

F?94 CDB9>7h3?@I1381B 345CD5 3?>CD 381B 3CB32
K

G89<511345CD44 F 3CB34422D
M

<93b`_]^YcV bcad[cdad bcV[_S_T_ eaVZ]Q5 [_c_ado ]l `_Ua_R^_ aQbb]QcaYSQ\Y `aY
YXdhV^YY `a_TaQ]]Ya_SQ^Yp ^Q pXl[V QbbV]R\VaQ7



=7<7 2QX_SlV baVUbcSQ pXl[Q BY B:

?c]VcY]5 hc_ Sc_alV [adT\lV b[_R[Y ]l XUVbm `_bcQSY\Y5 hc_Rl [_]`Y\pc_a ^V Sl6
UQSQ\ ^Q] `aVUd`aVWUV^YV _R Yb`_\mX_SQ^YY `aYbSQYSQ^Yp S [QhVbcSV \_TYhVb[_T_
X^QhV^Yp5 hc_ S R_\miY^bcSV b\dhQVS 1^_ ^V S nc_]2 bSYUVcV\mbcSdVc _R _iYR_h^_]
Yb`_\mX_SQ^YY X^Q[Q `aYbSQYSQ^Yp S]Vbc_ X^Q[Q baQS^V^Yp 1US_Z^_T_ aQSV^bcSQ27

B\VUdVc XQ]VcYcm5 hc_ SbV SliV`aYSVUݷ^^lV SVabYY CDB9>7h3?@I ^Q`YbQ6
^l S `aVU`_\_WV^YY5 hc_ _R\QbcY `Q]pcY 45CD Y CB3 ^V `VaVbV[Qocbp7 5\p
`VaVbV[QojYfbp _R\QbcVZ `Q]pcY ed^[gYp `_RQZc_S_T_ [_`Ya_SQ^Yp RdUVc
hdcm b\_W^VVC S XQSYbY]_bcY _c Yf SXQY]^_T_ aQb`_\_WV^Yp [_`Ya_SQ^YV ]_6
WVc `_caVR_SQcmbp S `ap]_] Y\Y _RaQc^_] `_apU[V7

=7<7:B7 Bca_[_SlV \YcVaQ\l

AQX_RaQSiYbm5 hc_ `aVUbcQS\poc b_R_Z bca_[Y S pXl[V BY5 ]l b]_WV]
cV`Vam `_^pcm5 hc_ [_^[aVc^_ UV\QVc [_]`Y\pc_a `aY SYUV bca_[Y5 XQ[\o6
hݷ^^_Z S US_Z^lV [QSlh[Y7 @aVWUV SbVT_ [_]`Y\pc_a _cS_UYc TUV6c_ S ^VYX6
]V^pV]_Z _R\QbcY `Q]pcY 1hQjV SbVT_ ‑ S bVT]V^cV [_UQ5 c_ Vbcm S bV[gYY
7D5HD2 ^dW^_V [_\YhVbcS_ `Q]pcY5 `_ _U^_]d RQZcd ^Q bY]S_\ Y _UY^ RQZc
^Q XQSVaiQojYZ ^_\m5 Y b__cSVcbcSdojY] _RaQX_] ncd _R\Qbcm `Q]pcY XQ6
`_\^pVc7 >Q`aY]Va5 SYUp \YcVaQ\ 2Q5<<?25 [_]`Y\pc_a _cSVUݷc iVbcm phVV[
`Q]pcY5 S `VaSdo XQ^Vbݷc J\LRR6[_U Rd[Sl Q5 S_ Sc_ado ‑ [_U Rd[Sl 55 Q S
`_b\VU^oo ‑ ^_\m7

>VYX]V^pV]Qp _R\Qbcm `Q]pcY SlRYaQVcbp YX b__RaQWV^YZ neeV[cYS^_bcY7 ;Q[
`aQSY\_5 YX]V^V^YV bca_[_S_T_ \YcVaQ\Q S_ SaV]p aQR_cl `a_TaQ]]l ^V ^dW^_5 Q `aY
_U^_SaV]V^^_] XQ`db[V ^Vb[_\m[Yf n[XV]`\pa_S _U^_Z Y c_Z WV `a_TaQ]]l b_SaV]V^6
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bhYcQocbp SbV SlaQWV^Yp5 `aVU`_\QTQV]lV bY^cQ[bYb_] \oRlf _`VaQc_a_S5
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^QhQ\_] SlhYb\V^Yp `aQS_T_ _`VaQ^UQ XQSVaiQocbp SbV `_R_h^lV neeV[6
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=7=7 BcQ^UQac^lV ed^[gYY SS_UQ6SlS_UQ

?cS\Vhݷ]bp ^Q ^V[_c_a_V SaV]p _c S_X]_W^_bcVZ pXl[Q BY Y `_`a_RdV]
_bS_Ycm ^VR_\mido hQbcm bcQ^UQac^_Z RYR\Y_cV[Y5 [_c_ado _Rlh^_ ^QXlSQ6
oc baVUbcSQ]Y Slb_[_da_S^VS_T_ SS_UQ6SlS_UQ 7 3bV S_X]_W^_bcY5 [_6
c_alV ]l aQbb]_caY] S nc_Z T\QSV5 `_[alSQocbp Sbݷ cV] WV XQT_\_S_h^l]
eQZ\_] CD49?787

=7=7:7 @_bY]S_\m^lZ SS_U6SlS_U

>Q`_]^Y]5 hc_ `_bc_p^^_ `_`QUQojYVbp ^Q] SS_Uݷ b [\QSYQcdalݷ Y Sl6ݷ
S_U ^Q n[aQ^ݷ `aQSY\m^VV Rl\_ Rl ^QXlSQcm SS_U_] YX bcQ^UQac^_T_ `_c_6
[Q SS_UQ Y SlS_U_] S bcQ^UQac^lZ `_c_[ SlS_UQ5 SVUm ^Y[c_ ^V ]_WVc ^Q]
TQaQ^cYa_SQcm5 hc_ `_ cd bc_a_^d bcQ^UQac^lf `_c_[_S ^Qf_Upcbp UVZbcSY6
cV\m^_ [\QSYQcdaQ Y n[aQ^D S _RjV] b\dhQV ]l UQWV ^V ]_WV] b dSVaV^^_6
bcmo nc_ _`aVUV\Ycm<;7 9]V^^_ cQ[ ]l Y RdUV] T_S_aYcmD SlS_Uݷ ^Q n[aQ^
Y SS_U b [\QSYQcdalݷ _bcQSY] cV]5 [c_ ^V b_RYaQVcbp bcQ^_SYcmbp `a_TaQ]6
]Ybc_]7 2_\miV c_T_5 `_b[_\m[d nc_c Y b\VUdojYZ `QaQTaQel `_bSpjV^l
c_\m[_ bcQ^UQac^l] `_c_[Q]5 ]l ^V RdUV] nc_c ]_]V^c dc_h^pcm5 `_[Q ^V
`aYUݷc SaV]p aQR_cl b `a_YXS_\m^l]Y `_c_[Q]Y5 Q ^V c_\m[_ bcQ^UQac^l6
]YD `_[Q WV `_U b\_SQ]Y ݷSS_Uݷ Y 5ݷSlS_Uݷ Q aQS^_ ݷhcV^YVݷ Y ݷXQ`Ybmݷ
]l RdUV] `_^Y]Qcm b__cSVcbcSdojYV _`VaQgYY ^QU bcQ^UQac^l]Y `_c_[Q]Y
SS_UQ6SlS_UQ7

>Qh^ݷ] b SS_UQ bY]S_\Q Y\Y5 c_h^VV T_S_ap5 SS_UQ _hVaVU^_Z `_agYY UQ^6
^lf5 b__cSVcbcSdojVZ ]Y^Y]Q\m^_]d QUaVbdV]_]d ^Q UQ^^_Z ]QiY^VD S aV6
Q\m^_Z WYX^Y nc_ SbVTUQ _UY^ S_bm]YRYc^lZ RQZc7 Ed^[gYp5 [_c_aQp Sl`_\6
^pVc ncd _`VaQgYo5 ^QXlSQVcbp 75D381BD Vݷ `a_eY\m SlT\pUYc cQ[C

9>D 75D381B12D

;Q[ SYUY]5 _^Q ^V `_\dhQVc `QaQ]Vca_S5 Q S_XSaQjQVc X^QhV^YV cY`Q 9>D5 c_
Vbcm gV\_V hYb\_7 >_ `_hV]d ^V 381B5 Y\Y C97>54 381B5 Y\Y E>C97>54 381BH
@_ b]lb\d SVUm _^Y5 [Q[ [QWVcbp5 `_Uf_Upc \dhiVH 5VZbcSYcV\m^_5 Vb\Y hY6
cQVcbp _UY^ RQZc5 aQXapU^_bcY \oR_T_ YX 381B’_S fSQcY\_ Rl U\p `aVUbcQS6
\V^Yp `a_hYcQ^^_T_ X^QhV^Yp5 ^_ c_\m[_ `aY db\_SYY5 hc_ hcV^YV `a_i\_
db`Vi^_ Y _hVaVU^_V X^QhV^YV UVZbcSYcV\m^_ `a_hYcQ^_7 @a_R\V]Q XUVbm ^V
c_\m[_ Y ^V bc_\m[_ S c_]5 hc_ ]_WVc `a_YX_ZcY _iYR[QC ^Q bcQ^UQac^_] SS_6
UV _iYR[Y `a_Ybf_Upc aVU[_7 =l X^QV] _U^d QRb_\oc^_ icQc^do bYcdQgYo5
[_TUQ ^Y[Q[Yf _iYR_[ ^V `a_Ybf_UYc5 ^_ _hVaVU^_T_ RQZcQ S `_c_[V SS_UQ

<;3 ?B ^>9H ]l ]_WV] XQUQcm bYbcV]V S_`a_b5 bSpXQ^ \Y UQ^^lZ eQZ\_SlZ UVb[aY`6
c_a b cVa]Y^Q\m^l] dbca_ZbcS_] Y\Y ^VcD ^_ cVa]Y^Q\m^_V dbca_ZbcS_ ]_WVc Rlcm
1Q S b_SaV]V^^lf db\_SYpf `aQ[cYhVb[Y SbVTUQ pS\pVcbp2 aVXd\mcQc_] `a_TaQ]]^_Z n]d6
\pgYY5 cQ[ hc_ n[aQ^Q Y [\QSYQcdal `_ cd bc_a_^d UVb[aY`c_aQ ]_WVc ^V _[QXQcmbp5 UQWV
Vb\Y ^Q S_`a_b _ cVa]Y^Q\m^_] dbca_ZbcSV bYbcV]Q _cSVcYc dcSVaUYcV\m^_D f_cp5 [_^Vh6
^_5 S R_\miY^bcSV b\dhQVS cVa]Y^Q\m^_Vݷ dbca_ZbcS_ݷ `aVU`_\QTQVc5 hc_ bݷ c_Z bc_a_^lݷ
`aYbdcbcSdVc WYS_Z `_\mX_SQcV\m7
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^Vc Y `a_hYcQcm _ccdUQ ^VhVT_C nc_ bYcdQgYp [_^gQ eQZ\Q 7 6b\Y `_\mX_6
SQcV\m5 XQ`dbcYSiYZ ^Qid `a_TaQ]]d5 `VaV^Q`aQSY\ ^Q] bcQ^UQac^lZ SS_U5
ݷUbd^dS_`ݷ S]Vbc_ [\QSYQcdal _Rl[^_SV^^lZ eQZ\5 bYcdQgYp [_^gQ eQZ\Q
S_X^Y[^Vc 1b`QbYR_ ;Q`YcQ^d ?hVSYU^_bcm25 [_TUQ eQZ\ RdUVc SVbm `a_hYcQ^5
c_ Vbcm _^ [_^hYcbpD ^_ UQWV Vb\Y ^Q SS_U ^QiVZ `a_TaQ]]V `_bcd`Qoc UQ^6
^lV5 [_c_alV WYS_Z `_\mX_SQcV\m ^QRYSQVc ^Q _Rlh^_Z [\QSYQcdaV5 bYcdQgYp
[_^gQ eQZ\Q Sbݷ aQS^_ ]_WVc b\dhYcmbpC UaQZSVa cVa]Y^Q\Q Y]YcYadVc Vݷ
`aY ^QWQcYY [_]RY^QgYY [\QSYi LDB<6M7

6b\Y ed^[gYp 75D381B db`Vi^_ `a_hYcQ\Q _UY^ RQZc5 _^Q Y]V^^_ VT_ Y
SVa^ݷc5 `aYhݷ] `a_hYcQ^^lZ RQZc RdUVc `a_Y^cVa`aVcYa_SQ^ [Q[ RVXX^Q[_S_V
hYb\_ b__cSVcbcSdojVZ aQXapU^_bcYD Y^QhV T_S_ap5 S_XSaQjV^_ RdUVc X^QhV6
^YV _c 9 U_ ;>>7 6b\Y Rl cQ[ `a_Ybf_UY\_ SbVTUQ5 ed^[gYp UVZbcSYcV\m^_
]_T\Q Rl S_XSaQjQcm X^QhV^YV cY`Q E>C97>54 381B5 ^_ Vbcm SVUm Vjݷ bYcdQ6
gYp [_^gQ eQZ\Q7 ?R_X^QhYcm ncd bYcdQgYo _U^Y] YX S_X]_W^lf X^QhV^YZ
cY`Q 381B ^V\mXp5 `_b[_\m[d S `_c_[V SS_UQ ]_WVc SbcaVcYcmbp QRb_\oc^_
\oR_Z RQZc ‑ ^Y[c_ SVUm ^V TQaQ^cYadVc ^Q]5 hc_ ncY UQ^^lV cV[bc_SlV5
RY^Qa^lZ eQZ\ c_WV ]_WVc Rlcm `a_hYcQ^ YX bcQ^UQac^_T_ `_c_[Q SS_UQD
[bcQcY5 gV\lZ apU dcY\Yc [_]Q^U^_Z bca_[Y Y]V^^_ cQ[ Y UV\QVc ‑ S baV6
UV ?B ^>9H cQ[ `_bcd`Qoc5 ^Q`aY]Va5 `aQ[cYhVb[Y SbV QafYSQc_al7 ;Q[_S_
Rl ^Y Rl\_ X^QhV^YV YX UYQ`QX_^Q 977;>>5 YXRaQ^^_V ^Q]Y U\p _R_X^QhV^Yp
bYcdQgYY [_^gQ eQZ\Q5 nc_ `aYSV\_ Rl [ ^VaQX\YhY]_bcY bYcdQgYY \eQZݷ
[_^hY\bpݷ Y bYcdQgYY YXݷ eQZ\Q `a_hYcQ^ RQZc5 aQS^lZ X^QhV^Yo5 _R_X^Q6
hQojV]d bYcdQgYo [_^gQ eQZ\Q7ݷ Pb^_5 hc_ nc_ QRb_\oc^_ aQX^lV bYcdQgYY5
cQ[ hc_ b`VgYQ\m^_V X^QhV^YV5 S_XSaQjQV]_V ed^[gYVZ5 Vb\Y _hVaVU^_Z RQZc
`a_hYcQ^ ^V Rl\5 ^V U_\W^_ ^Qf_UYcmbp S UYQ`QX_^V X^QhV^YZ `a_hYcQ^^lf
RQZc_S5 c_ Vbcm U_\W^_ \VWQcm XQ `aVUV\Q]Y UYQ`QX_^Q 977;>>7 =^_WVbcSQ
S_X]_W^lf X^QhV^YZ cY`Q E>C97>54 381B _[QXlSQVcbp ^VU_bcQc_h^_5 ^dW^_
Vjݷ _U^_ X^QhV^YV7

3 [QhVbcSV cQ[_T_ X^QhV^Yp QSc_al bcQ^UQac^_Z RYR\Y_cV[Y BY YXRaQ\Y
_Rl[^_SV^^do ]Y^db6VUY^Ygd 16:25 ^_ U\p R_\miVZ pb^_bcY Vݷ _R_X^QhQoc
YUV^cYeY[Qc_a_] NXO 15>4 ?6 fi<525 `aYhݷ] Y]V^^_ cQ[5 XQT\QS^l]Y Rd[SQ]Y7
@_b[_\m[d ed^[gYp S_XSaQjQVc _U^_ YX ;>@ S_X]_W^lf X^QhV^YZ5 Vݷ cY`
S_XSaQjQV]_T_ X^QhV^Yp U_\WV^ Y]Vcm R�_\mido aQXapU^_bcm5 hV] d cY`Q
381B7

5\p `aY]VaQ aQbb]_caY] `a_TaQ]]d5 [_c_aQp hYcQVc cV[bc YX bcQ^UQac6
^_T_ `_c_[Q SS_UQ5 `_[Q ^V S_X^Y[^Vc bYcdQgYp [_^gQ eQZ\Q5 Y ^Q [QWUdo
`a_hYcQ^^do bca_[d _cSVhQVc \Q[_^Yh^l] XT7 Nc_ ]_W^_ bUV\Qcm5 ^Q`aY]Va5
cQ[C
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K

9>D 3D
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G89<513 1F NXO2 K
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@B9>D612XTe>22D
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M
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M

@a_eVbbY_^Q\m^lV `a_TaQ]]Ybcl5 `YidjYV ^Q BY5 `aQ[cYhVb[Y ^Y[_TUQ
cQ[ ^V UV\Qoc5 `_b[_\m[d bhYcQoc5 hc_ ^Vf_a_i_ UdR\Ya_SQcm bca_h[d
3ݷ F 75D381B12Dݷ `VaVU gY[\_] Y S [_^gV cV\Q gY[\Q7 3 _c\YhYV _c @Qb[Q6
\p5 TUV cQ[_T_ UdR\Ya_SQ^Yp ]_W^_ YXRVWQcm aQXSV hc_ b `_]_jmo _`VaQc_aQ
2B51;5 S BY ]_W^_ S_b`_\mX_SQcmbp cV]5 hc_ `aYbSQYSQ^YV pS\pVcbp _`VaQ6
gYVZ5 Y ݷXQT^Qcmݷ SlX_S ed^[gYY 75D381B S XQT_\_S_[ gY[\Q5 Q aVXd\mcQc
`aYbSQYSQ^Yp baQS^Ycm b [_^bcQ^c_Z NXO7 @_b[_\m[d `aY_aYcVc `aYbSQYSQ6
^Yp ^YWV5 hV] `aY_aYcVc baQS^V^Yp5 _`VaQgYo `aYbSQYSQ^Yp `aYUݷcbp SXpcm
S b[_R[Y7 3bݷ S]VbcV RdUVc SlT\pUVcm cQ[C

39>3<E45 ECD49?78G

9>D =19>12
K

9>D 3D
G89<5113 F 75D381B122 1F NXO2 K

9613 FF ’e>’2
@B9>D612XTe>22D

M
B5DEB> 9D

M

8UVbm ]l Y]VV] c_c aVU[YZ b\dhQZ5 [_TUQ `_R_h^lZ neeV[c S db\_S^_] Sl6
aQWV^YY _[QXlSQVcbp d]VbcV^ Y _`aQSUQ^7 Nc_c S_`a_b ]l `_Ua_R^_ _RbdUY]
S 7A7<7=ݷ

CV`Vam UQSQZcV b\VT[Q db\_W^Y] ^Qid `a_TaQ]]dC `dbcm _^Q S]Vbc_ XT `V6
hQcQVc U\Y^d c_\m[_ hc_ `a_hYcQ^^_Z bca_[Y7 5\p nc_T_ ]l SSVUݷ] bhݷchY[5
c_ Vbcm gV\_hYb\V^^do `VaV]V^^do5 S [_c_a_Z RdUVc ^Q[Q`\YSQcmbp [_\YhV6
bcS_ `a_hYcQ^^lf bY]S_\_S5 Q [_TUQ bca_[Q [_^hYcbp5 `a_TaQ]]Q ^Q`VhQcQVc
X^QhV^YV nc_Z `VaV]V^^_Z Y _R^d\Yc V5ݷ hc_Rl `_Ubhݷc bY]S_\_S b\VUdojVZ
bca_[Y ^QhQ\bp b ^d\p7 3bݷ S]VbcV RdUVc SlT\pUVcm cQ[C

39>3<E45 ECD49?78G

9>D =19>12
K

9>D 35 >D
> F 9D
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9613 FF ’e>’2 K
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@B9>D61254e>25 >2D
> F 9D

M 5<C5 K
>44D

M
M
B5DEB> 9D

M

@_UhVa[^ݷ]5 hc_ S _R_Yf `aY]VaQf `VaV]V^^Qp5 S [_c_ado XQ^_bYcbp X^Q6
hV^YV5 S_XSaQjݷ^^_V ed^[gYVZ 75D381B5 Y]VVc cY` 9>D7 >QhY^QojYV `a_6
TaQ]]Ybcl5 ^V dhYclSQp SliV`aYSVUݷ^^lf aQbbdWUV^YZ _ cY`V X^QhV^Yp
75D381B5 hQbc_ UV\Qoc fQaQ[cVa^do _iYR[d5 _`YblSQp ncd `VaV]V^^do [Q[
381B5 S aVXd\mcQcV hVT_ Yf `a_TaQ]]Q ^V aQX\YhQVc bYcdQgYY5 [_TUQ 75D381B
SVa^d\Q NXO 1c7 V7 −12 Y [_TUQ _^Q SVa^d\Q hYb\_ ;>>5 `a_hYcQS RQZc b cQ[Y]
X^QhV^YV]7 @aY _RaQR_c[V cV[bc_S_Z Y^e_a]QgYY SYUY]lZ aVXd\mcQc cQ[_Z
_iYR[Y XQSYbYc _c `aY]V^pV]_Z [_UYa_S[YD [ `aY]Vad5 Vb\Y ^QiQ `a_TaQ]]Q
aQR_cQVc S ?B `9>4?GC Y _RaQRQclSQVc cV[bc S [_UYa_S[V 3@:;>:5 _^Q bSQ6ݷ
\Ycbpݷ `_ [_^gd eQZ\Q5 `a_hYcQS ]Q\V^m[do Rd[Sd 5ݷpݷ `_b[_\m[d Vݷ [_U
S 3@:;>: aQSV^ [Q[ aQX ;>>D `aY Yb`_\mX_SQ^YY [_UYa_S[Y ;?9A6B5 [_c_aQp
U_ bYf `_a U_bcQc_h^_ hQbc_ SbcaVhQVcbp S bYbcV]Qf bV]VZbcSQ ^>9H5 c_c WV
neeV[c RdUVc ^QR\oUQcmbp `aY `a_hcV^YY XQT\QS^_T_ cSݷaU_T_ X^Q[Q7 6b\Y
cV[bc `aVUbcQS\V^ S [_UYa_S[V ED6A5 c_ RQZc b_ X^QhV^YV] ;>> cQ] SbcaVcYcm6
bp ^V U_\WV^5 ^_ Vb\Y _^ S `_c_[V UQ^^lf Sb6ݷcQ[Y b\dhQZ^_ _[QWVcbp5 c_
`a_TaQ]]Q5 _`pcm6cQ[Y5 `aY]Vc VT_ XQ [_^Vg eQZ\Q7 6b\Y WV ^Q bcQ^UQac^lZ
`_c_[ SS_UQ `_UQ^l RY^Qa^lV UQ^^lV5 c_ RQZc b_ X^QhV^YV] ;>> S ^Yf ]_WVc
SbcaVhQcmbp U_S_\m^_ hQbc_C U_bcQc_h^_ XQ`YbQcm S eQZ\ S US_Yh^_] SYUV
^VR_\mi_V `_ ]_Ud\o _caYgQcV\m^_V gV\_V hYb\_5 Y VT_ `aVUbcQS\V^YV RdUVc
b_bc_pcm YX _U^_T_ X^QhQjVT_ RQZcQ Y SbVf _bcQ\m^lf5 aQS^lf [Q[ aQX ;>>7

>Q Sbp[YZ b\dhQZ `_Sc_aY] Vjݷ aQXC X^QhV^YV5 S_XSaQjݷ^^_V ed^[6
gYVZ 75D381B5 ^V\mXp baQXd `aYbSQYSQcm `VaV]V^^_Z cY`Q 381B5 nc_
`aYSVUݷc [ `_cVaV Y^e_a]QgYYD cQ[_V `aYbSQYSQ^YV ]_W^_ bUV\Qcm \Yim `_6
b\V c_T_5 [Q[ ]l dRVUY\Ybm5 hc_ S_XSaQjV^_ X^QhV^YV5 _c\Yh^_V _c NXO7

?`VaQgYo SlS_UQ bY]S_\Q S bcQ^UQac^lZ `_c_[ SlS_UQ `a_YXS_UYc ed^[6
gYp @ED381BD Vݷ XQT_\_S_[ SlT\pUYc cQ[C

9>D @ED381B19>D 32D

@QaQ]Vca XQUQݷc [_U SlS_UY]_T_ bY]S_\QD e_a]Q\m^_ _^ Y]VVc cY` 9>D5 ^_
^Q bQ]_] UV\V hYb\Q XQ `aVUV\Q]Y UYQ`QX_^Q X^QhV^YZ E>C97>54 381B 1S aV6
Q\m^_Z WYX^Y nc_ SbVTUQ UYQ`QX_^ 977;>>2 RdUdc `aVSaQjV^l S hYb\Q nc_6
T_ UYQ`QX_^Q `dcݷ] _cRaQblSQ^Yp ݷYi^Yf\ݷ RYc_S5 cQ[ hc_ UQSQcm Yf nc_Z
ed^[gYY ^Y [ hV]d7

Ed^[gYp S_XSaQjQVc [_U SlSVUV^^_T_ bY]S_\Q5 Vb\Y Sbݷ S `_apU[V5 Q Vb\Y
`a_YX_i\Q _iYR[Q5 c_ dWV X^Q[_]do ^Q] [_^bcQ^cd NXO7 3`a_hV]5 _Rlh^_ S
`a_TaQ]]Qf nc_ X^QhV^YV ^V `a_SVapVcbp5 c_h^_ cQ[ WV5 [Q[ ^V `a_SVapVcbp
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X^QhV^YV @B9>D6C _iYR[Y `aY SlS_UV S `_c_[ bcQ^UQac^_T_ SlS_UQ SbcaVhQ6
ocbp U_S_\m^_ aVU[_7

>Q`aY]Va5 b\VUdojQp `a_TaQ]]Q `aY^Y]QVc ^Q SS_U `a_YXS_\m^lZ cV[bc5
Q SlS_UYc ^QhQ\_ [QWU_Z bca_[Y U_ `VaS_T_ `a_RV\Q7 5\p nc_T_ `aVUdb]Qc6
aYSQVcbp e\QW_[ @B5 [_c_alZ aQSV^ 5ݷYbcY^Vݷ Vb\Y S cV[djVZ bca_[V Vjݷ ^V
Rl\_ `a_RV\_S5 Y 5ݷWY\ݷ Vb\Y `a_RV\l dWV SbcaVhQ\Ybm7
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=7=7;7 E_a]QcYa_SQ^^lZ SS_U6SlS_U

Ed^[gYY e_a]QcYa_SQ^^_T_ SS_UQ6SlS_UQ @B9>D6 Y C31>6 ]l dWV
Q[cYS^_ Yb`_\mX_SQ\Y S `aY]VaQf5 [QWUlZ aQX `_pb^pp _hVaVU^do Yf S_X6
]_W^_bcm7 >QbcQ\_ SaV]p ^QSVbcY S nc_] UV\V `_apU_[5 Y ^Qh^ݷ] ]l b ed^[6
gYY @B9>D67 E_a]Q\m^lZ Vݷ `a_c_cY` SlT\pUYc cQ[C

9>D @B9>D613?>CD 381B 36?B=1D5 7772D

=^_T_c_hYV _X^QhQVc5 hc_ S nc_] ]VbcV ]_WVc Rlcm Vjݷ b[_\m[_ dT_U^_ `QaQ6
]Vca_SD cQ[YV ed^[gYY ^QXlSQocbp _Rlh^_ SQaYQUYhVb[Y]Y 7 8UVbm `aY6
bdcbcSdoc ^V[_c_alV _TaQ^YhV^Yp ^Q cY`l cQ[Yf `QaQ]Vca_S5 [_c_alV ]l
RdUV] aQbb]QcaYSQcm5 [_TUQ UV\_ U_ZUݷc U_ ^Q`YbQ^Yp SQaYQUYhVb[Yf ed^[6
gYZ5 Q `_[Q `a_bc_ `aY]V] [Q[ UQ^^_bcm5 hc_ `QaQ]Vcal SbVf cY`_S5 [_c_alV
d]VVc `VhQcQcm @B9>D65 hVaVX XQTQU_h^_V ]^_T_c_hYV `VaVUQcm ]_W^_7

AQR_cQ ed^[gYY @B9>D6 d`aQS\pVcbp e_a]Qc^_Z bca_[_ZD ]_W^_ b[QXQcm5
hc_ ed^[gYp `aVUbcQS\pVc b_R_Z Y^cVa`aVcQc_a e_a]Qc^_Z bca_[Y7 E_a6
]Q\m^_ T_S_ap5 e_a]Qc^Qp bca_[Q b_bc_Yc YX e_a]Qc^lf UYaV[cYS 5 [_6
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CQR\YgQ =7:7 B`VgYeY[Qc_al `aV_RaQX_SQ^YZ ed^[gYY @B9>D6

bY]S_\ hc_ Y S [Q[_] SYUV `VhQcQVcbp
45 9 X^Q[_S_V gV\_V hYb\_ S UVbpcYh^_Z bYbcV]V bhYb\V^Yp
? RVXX^Q[_S_V gV\_V hYb\_ S S_bm]VaYh^_Z bYbcV]V bhYb\V^Yp
E RVXX^Q[_S_V gV\_V hYb\_ S UVbpcYh^_Z bYbcV]V bhYb\V^Yp

H5 a RVXX^Q[_S_V gV\_V hYb\_ S iVbc^QUgQcVaYh^_Z bYbcV]V bhYb\V^Yp5
`aYhݷ] H Yb`_\mXdVc Rd[Sl 1234565 Q a Yb`_\mXdVc Rd[Sl JKLMNO

65 O hYb\_ b `\QSQojVZ c_h[_Z S SYUV UVbpcYh^_Z Ua_RY
55 N hYb\_ b `\QSQojVZ c_h[_Z S n[b`_^V^gYQ\m^_Z e_a]V5 ^Q`aY]Va5

?7?;<=56<= 1Rd[SQ 5 Y\Y N5 _cUV\pojQp `_apU_[ _c ]Q^cYbbl5 Sl6
RYaQVcbp cQ WV5 hc_ Y S b`VgYeY[Qc_aV2

75 P hYb\_ b `\QSQojVZ c_h[_Z S n[b`_^V^gYQ\m^_Z e_a]V5 Vb\Y X^QhV6
^YV `_apU[Q ]V^miV 6= Y\Y R_\miV \YR_ aQS^_ c_h^_bcY5 XQUQ^^_Z
`VaVU b`VgYeY[Qc_a_] 1`_ d]_\hQ^Yo ?2D S `a_cYS^_] b\dhQV ‑ S
SYUV _Rlh^_Z UVbpcYh^_Z Ua_RY5 `aYhݷ] Vb\Y Ua_R^Qp hQbcm ^d\V6
SQp5 c_ UVbpcYh^Qp c_h[Q ^V `VhQcQVcbp

3 `QaQ]Vca ‑ gV\_V hYb\_5 nc_ hYb\_ S_b`aY^Y]QVcbp [Q[ _U^_RQZc6
^lZ [_U bY]S_\Q5 `VhQcQVcbp S Yc_TV bY]S_\

C `QaQ]Vca ‑ QUaVb bca_[YD bca_[Q `VhQcQVcbp
@ `QaQ]Vca ‑ QUaVb cY`Q F?9435 `VhQcQVcbp S iVbc^QUgQcVaYh^_] SY6

UV
5 `VhQcQVcbp bY]S_\ 55 YX bcV[Q ^YhVT_ ^V YXS\V[QVcbp

c_alV UV\pcbp ^Q _Rlh^lV bY]S_\l 1\oRlV RQZcl5 [a_]V ^d\VS_T_ Y bY]S_6
\Q 2ݷ5ݷ Y UYaV[cYSl `aV_RaQX_SQ^Yp5 [_c_alV ^QhY^Qocbp b bY]S_\Q ݷ5ݷ Y
XQ[Q^hYSQocbp b`VgYeY[Qc_a_] `aV_RaQX_SQ^Yp5 S a_\Y [_c_a_T_ ]_Tdc Sl6
bcd`Qcm bY]S_\l 49?EHa5N6O7P3C@5D ^V[_c_alV aVQ\YXQgYY `_UUVaWYSQoc Y
UadTYV bY]S_\l S U_`_\^V^YV [ nc_]d ^QR_ad7 B`VgYeY[Qc_a `aV_RaQX_SQ^Yp
d[QXlSQVc5 [Q[_T_ cY`Q X^QhV^YV b\VUdVc YXS\Vhm YX b`Yb[Q eQ[cYhVb[Yf `Q6
aQ]Vca_S ed^[gYY 1c_ Vbcm5 `_`a_bcd T_S_ap5 YX _hVaVU^_Z `_XYgYY bcV[Q2 Y S
[Q[_] SYUV `aVUbcQSYcm nc_ X^QhV^YV ^Q `VhQcY7 >Q`aY]Va5 ]l dWV SbcaVhQ\Y
b`VgYeY[Qc_a ݷ4ݷ 1_c b\_SQ 4539=1<2 Y X^QV]5 hc_ ݷ54ݷ _X^QhQVc gV\lZ cY`
Y VT_ UVbpcYh^_V `aVUbcQS\V^YVD b`VgYeY[Qc_al ݷ?ݷ Y ݷHݷ c_WV _X^QhQoc
gV\lZ cY`5 ^_ caVRdoc `aVUbcQSYcm VT_ S S_bm]VaYh^_Z Y iVbc^QUgQcVaYh6
^_Z bYbcV]Qf b__cSVcbcSV^^_7 ?`YbQ^YV SbVf `VaVhYb\V^^lf b`VgYeY[Qc_a_S
`aYSVUV^_ S cQR\7 =7:7

3^dcaY UYaV[cYSl `aV_RaQX_SQ^Yp5 c_ Vbcm ]VWUd bY]S_\_] 5 Y bY]S_6
\_] b`VgYeY[QgYY e_a]QcQ5 ]_Tdc Rlcm d[QXQ^l U_`_\^YcV\m^lV `QaQ]Vcal
e_a]QcYa_SQ^Yp 1[QWUlZ YX ^Yf ^V _RpXQcV\V^5 c_ Vbcm ]_WVc `aYbdcbcS_6
SQcm5 Q ]_WVc Y _cbdcbcS_SQcmC

∙ e\QTYC ^QR_a 1S_X]_W^_5 `dbc_Z2 YX bY]S_\_S 5ݷ6ݷ 5ݷ4ݷ 5ݷ9ݷ ݷ3ݷ Y `a_6
RV\D

∙ gV\_V hYb\_5 XQUQojVV iYaY^d `_\p5 c_ Vbcm [_\YhVbcS_ X^Q[_]Vbc5 _c6
SVUݷ^^lf ^Q SlS_U UQ^^_T_ `QaQ]VcaQD

∙ UVbpcYh^Qp c_h[Q Y gV\_V hYb\_5 XQUQojVV cQ[ ^QXlSQV]do c_h^_bcm
`aVUbcQS\V^Yp D
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∙ cQ[ ^QXlSQV]lZ ]_UYeY[Qc_a aQXapU^_bcY 7
>Qh^ݷ] b iYaY^l Y e\QT_S7 HYb\_5 XQUQojVV iYaY^d5 _X^QhQVc ]Y^Y]Q\m6
^_V [_\YhVbcS_ X^Q[_]Vbc5 [_c_a_V RdUVc Yb`_\mX_SQ^_ U\p SlUQhY `aVUbcQS6
\V^Yp _hVaVU^_T_ `QaQ]VcaQD Vb\Y `aVUbcQS\V^YV XQ^Y]QVc ]V^miV X^Q[_S5
_^_ RdUVc 1S `a_bcVZiV] b\dhQV2 U_`_\^V^_ `a_RV\Q]Y b\VSQ7 >Q`aY]Va5
@B9>D612d5>4f25 :;2 ^Q`VhQcQVc dݷ :;f7ݷ E\QTY `_XS_\poc YX]V^Ycm nc_
`_SVUV^YVC

∙ X^Q[ ݷ6ݷ _X^QhQVc5 hc_ SlaQS^YSQ^YV `VhQcQV]_Z Y^e_a]QgYY b\V6
UdVc `a_S_UYcm `_ \VS_]d [aQo5 Q ^V `_ `aQS_]dD ^Q`aY]Va5
@B9>D612d56>4f25 :;2 ^Q`VhQcQVc ;:dݷ fݷD

∙ gYeaQ ݷ9ݷ _X^QhQVc5 hc_ hYb\_ b\VUdVc U_`_\^pcm b\VSQ ^V `a_RV\Q]Y5
Q ^d\p]YD ^Q`aY]Va5 @B9>D612d59>4f25 :;2 ^Q`VhQcQVc Dݷd999:;fݷ

∙ X^Q[ ݷ4ݷ _X^QhQVc5 hc_ hYb\_ U_\W^_ _RpXQcV\m^_ `VhQcQcmbp b_ X^Q[_]5
UQWV Vb\Y _^_ `_\_WYcV\m^_VD ^Q`aY]Va5 @B9>D612544554425 :;5 6<2
^Q`VhQcQVc Dݷ>56;:4ݷ RVX nc_T_ X^Q[Q _caYgQcV\m^lV hYb\Q Sbݷ aQS^_
`VhQcQocbp b ]Y^db_]5 ^_ `_\_WYcV\m^lV X^Q[_] ^V b^QRWQocbpD

∙ bY]S_\ ݷ\a_RV`ݷ _X^QhQVc5 hc_ U\p X^Q[Q ^dW^_ _bcQSYcm ]Vbc_5 ^_ `V6
hQcQcm VT_ c_\m[_ U\p _caYgQcV\m^lf hYbV\5 Q `_\_WYcV\m^lV `aVUSQ6
apcm `a_RV\_]D ^Q`aY]Va5 @B9>D612d5 4f5d5 4f25 :;5 6<2 ^Q`VhQcQVc
dݷ :;f5d6<f7ݷ

E\QT 5ݷ3ݷ f_cp Y Sf_UYc S hYb\_ e\QT_S5 XQUQݷc ^V U_`_\^YcV\m^_V caVR_SQ^YV
[ iYaY^V `_\p5 Q caVR_SQ^YV ]_UYeYgYa_SQcm bQ] e_a]Qc7 5\p S_bm]VaYh6
^lf Y iVbc^QUgQcVaYh^lf hYbV\ nc_c e\QT caVRdVc SlSVbcY b__cSVcbcSV^^_
\YUYadojYZ ^_\m Y\Y [_]RY^QgYo 9H89a 1S XQSYbY]_bcY _c c_T_5 Yb`_\mXd6
Vcbp \Y 5H Y\Y 5a2D U\p b`VgYeY[Qc_a_S 55 N5 6 Y O e\QT caVRdVc _RpXQcV\m^_Z
SlUQhY UVbpcYh^_Z c_h[Y5 UQWV Vb\Y Ua_R^Qp hQbcm aQS^Q ^d\oD U\p 7 Y P
e\QT XQ`aVjQVc dUQ\pcm ^VX^QhQjYV ^d\Y S Ua_R^_Z hQbcY7

?c]VcY]5 hc_ iYaY^Q XQUQݷc ]Y^Y]Q\m^_V5 ^_ _c^oUm ^V ]Q[bY]Q\m^_V
[_\YhVbcS_ Yb`_\mXdV]lf X^Q[_]Vbc7 >Q`aY]Va5 @B9>D6125<425 :;<=2 ^Q`V6
hQcQVc 5ݷ=>;:ݷ ^Y[Q[YV gYeal _cRa_iV^l ^V RdUdc5 ^Vb]_cap ^Q c_5 hc_ hYb\_
:;<= S d[QXQ^^lV caY `_XYgYY ^V `_]VjQVcbp7

@_b\V iYaY^l 1Y\Y S]Vbc_ ^V5ݷ Vb\Y Vݷ ^Vc2 ]_W^_ XQUQcm c_h^_bcm5
XQ`YbQ^^do b c_h[Y7 @a_jV SbVT_ b c_h^_bcmo _Rbc_pc UV\Q U\p hYbV\ b `\Q6
SQojVZ c_h[_ZC c_h^_bcm XQUQݷc [_\YhVbcS_ gYea `_b\V XQ`pc_Z 1U\p 7 Y P ‑
[_\YhVbcS_ X^QhQjYf gYea S ]Q^cYbbV27 ?U^Q[_ aQR_cQVc ncQ hQbcm UYaV[cY6
Sl `aV_RaQX_SQ^Yp ^V c_\m[_ U\p hYbV\ b `\QSQojVZ c_h[_Z5 ^_ Y U\p gV\lf
Y UQWV U\p bca_[5 Y S ncYf b\dhQpf Vݷ bV]Q^cY[Q ^V bc_\m _hVSYU^Q7 5\p bca_[
ݷc_h^_bcmݷ _X^QhQVc ]Q[bY]Q\m^_V [_\YhVbcS_ bY]S_\_S bca_[Y5 _bcQ\m^lV
RdUdc `a_bc_ _cRa_iV^l7 >Q`aY]Va5 @B9>D612d5@7>Cf25 212B1;1412B122 ^Q6
`VhQcQVc dݷ 12B1;fݷC _c bca_[Y RdUVc SXpc_ c_\m[_ `pcm bY]S_\_S S b__c6
SVcbcSYY b XQUQ^^_Z 5ݷc_h^_bcmoݷ `aY nc_] ^Q Sbo UYaV[cYSd RdUVc _cSV6
UV^_ bV]m `_XYgYZ5 c_ Vbcm `a_YX_ZUݷc U_`_\^V^YV b\VSQ USd]p `a_RV\Q]YD
@B9>D612d56@7>Cf25 212B1;1412B122 ^Q`VhQcQVc ;d12B1ݷ f7ݷ
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5\p gV\_T_ hYb\Q ݷc_h^_bcmݷ _X^QhQVc ]Y^Y]Q\m^_V [_\YhVbcS_ gYeaD
_Rlh^_ nc_ `aY]V^pVcbp b_S]Vbc^_ b 5ݷiYaY^_Zݷ c_ Vbcm hYb\_ b^QhQ\Q U_6
`_\^pVcbp ^VX^QhQjY]Y ^d\p]Y U_ caVRdV]_Z 5ݷc_h^_bcYݷ Q XQcV] ‑ `a_RV6
\Q]Y U_ ^dW^_Z 7ݷiYaY^lݷ >Q`aY]Va5 @B9>D612d5?7=4f25 :;2 ^Q`VhQcQVc
dݷ 99:;f7ݷ

@_b\VU^pp hQbcm UYaV[cYSl `aV_RaQX_SQ^Yp5 XQ`YblSQV]Qp ^V`_baVU6
bcSV^^_ `VaVU bY]S_\_]6b`VgYeY[Qc_a_]5 `aVUbcQS\pVc b_R_Z ]_UYeY[Qc_a
aQXapU^_bcY5 [_c_alZ ]_WVc RlcmC

∙ Rd[S_Z 5ݷ8ݷ _X^QhQojVZ5 hc_ gV\_hYb\V^^lZ `QaQ]Vca Y]VVc cY` C8?BD
Y\Y E>C97>54 C8?BDD

∙ Rd[S_Z ݷ>ݷ 25ݷ\nݷ1 _X^QhQojVZ5 hc_ gV\_hYb\V^^lZ `QaQ]Vca Y]VVc cY`
<?>7 Y\Y E>C97>54 <?>7D

∙ USd]p Rd[SQ]Y ݷ>>ݷ 25ݷ\n\6nݷ1 _X^QhQojY]Y5 hc_ gV\_hYb\V^^lZ `Q6
aQ]Vca Y]VVc cY` <?>7 <?>7 Y\Y E>C97>54 <?>7 <?>7D

∙ XQT\QS^_Z Rd[S_Z 5ݷUݷ _X^QhQojVZ5 hc_ `QaQ]Vca b `\QSQojVZ c_h[_Z
Y]VVc cY` <?>7 4?E2<57

Bc_Yc _RaQcYcm S^Y]Q^YV5 hc_ aQX\YhQcm 6<?1D Y 4?E2<5 ^V caVRdVcbp5 `_6
b[_\m[d `aY SlX_SV \oR_Z ed^[gYY X^QhV^YV SlaQWV^Yp cY`Q 6<?1D5 d[QXQ^6
^_V S b`Yb[V eQ[cYhVb[Yf `QaQ]Vca_S5 SbVTUQ `aV_RaQXdVcbp [ cY`d 4?E2<57
@_ c_Z WV `aYhY^V ^V `aVUdb]_caV^_ ]_UYeY[Qc_a_S aQXapU^_bcY U\p gV\lf
hYbV\ aQX]Va_] ]V^VV hV] 9>D5 c_ Vbcm U\p C8?BD’_S Y 381B’_S ‑ `aY `VaV6
UQhV S ed^[gYY gV\_hYb\V^^lf `QaQ]Vca_S aQXapU^_bcY ]V^miV5
hV] 9>D5 [_]`Y\pc_a `aV_RaQXdVc Yf [ cY`d 9>D5 cQ[ hc_ `_\dhYcm 381B
Y\Y C8?BD ed^[gYp @B9>D6 ^V ]_WVc 1[Q[ Y \oRQp UadTQp ed^[gYp27

>Q`aY]Va5 5ݷ 3@7=U7ݷ ‑ nc_ `aY]Va UYaV[cYSl `aV_RaQX_SQ^Yp5 S [_c_6
a_Z `aYbdcbcSdoc SbV S_X]_W^lV hQbcYC USQ e\QTQ 1`a_RV\ Y 25ݷ3ݷ iYaY^Q
@5 c_h^_bcm =5 ]_UYeY[Qc_a aQXapU^_bcY U Y5 ^Q[_^Vg5 bY]S_\6b`VgYeY[Qc_a
`aV_RaQX_SQ^Yp 77

?c]VcY] Vjݷ _U^d Y^cVaVb^do S_X]_W^_bcm7 ;Q[ iYaY^d5 cQ[ Y c_h^_bcm ]_W6
^_ ^V `YbQcm S pS^_] SYUV5 Q SXpcm YX _hVaVU^_T_ gV\_hYb\V^^_T_ `QaQ]VcaQ7 5\p
nc_T_ S b__cSVcbcSdojV] ]VbcV UYaV[cYSl S]Vbc_ hYb\Q `YiVcbp XSݷXU_h[Q 7ݷ3ݷ >Q6
`aY]Va7 @B9>D6125373425 G5 @5 >2 ^Q`VhQcQVc hYb\_ > b Yb`_\mX_SQ^YV] iYaY^l5
SXpc_Z YX G5 Y c_h^_bcY5 SXpc_Z YX @7

5\p e_a]QcYa_SQ^^_T_ SS_UQ YX bcQ^UQac^_T_ `_c_[Q SS_UQ Yb`_\mXdVc6
bp ed^[gYp C31>6D Vݷ XQT_\_S_[ ^Vb[_\m[_ ^Q`_]Y^QVc XQT_\_S_[ ed^[gYY
@B9>D6C

9>D C31>613?>CD 381B 36?B=1D5 7772D

NcQ ed^[gYp5 [Q[ Y ed^[gYp @B9>D65 Y^cVa`aVcYadVc e_a]Qc^do bca_6
[d5 _U^Q[_ ^VSVa^_ Rl\_ Rl `aVU`_\QTQcm5 hc_5 XQ`_]^YS `aQSY\Q XQ`YbY
e_a]Qc^_Z bca_[Y @B9>D65 ]l b]_WV] TaQ]_c^_ S_b`_\mX_SQcmbp cQ[WV Y
C31>6’_]D `aQSY\Q Y^cVa`aVcQgYY Yf e_a]Qc^lf bca_[ SVbm]Q bdjVbcSV^^_
aQX\YhQocbp7

?c]VcY] `aVWUV SbVT_5 hc_ SYU_S e_a]Qc^lf UYaV[cYS cdc ^V USQ5 Q
caY7 3_6`VaSlf5 Vbcm UYaV[cYSl `aV_RaQX_SQ^Yp5 e_a]YadV]lV5 [Q[ Y U\p
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@B9>D65 YX bY]S_\Q `a_gV^cQ Y bY]S_\Q6b`VgYeY[Qc_aQ5 ]VWUd [_c_al]Y
]_Tdc Rlcm ^V_RpXQcV\m^lV U_`_\^YcV\m^lV ^Qbca_Z[Y S SYUV hYb\Q5 _R_6
X^QhQojVT_ ]Q[bY]Q\m^do iYaY^d `_\p 1XUVbm ^QU_ _c]VcYcm5 hc_ d C31>6
_cbdcbcSdVc Q^Q\_T XQUQ^Yp 5ݷc_h^_bcYݷ Q bQ]Q ݷiYaY^Qݷ Y]VVc b_SVaiV^^_
Y^do bV]Q^cY[d25 Y5 S_X]_W^_5 Rd[Sl5 XQUQojVZ8YX]V^pojVZ aQXapU^_bcm
hYcQV]_T_ hYb\Q7 ;QWUQp cQ[Qp UYaV[cYSQ _X^QhQVc5 hc_ ^dW^_ `a_hYcQcm YX
`_c_[Q X^QhV^YV S _`aVUV\ݷ^^_] e_a]QcV Y XQ^VbcY VT_ S _R\Qbcm `Q]pcY5 QU6
aVb [_c_a_Z `VaVUQ^ _hVaVU^l] `QaQ]Vca_]7 ;a_]V `VaVhYb\V^^lf ^Qbca_6
V[5 S UYaV[cYSV baQXd `_b\V bY]S_\Q 5 ]_W^_ d[QXQcm VUY^bcSV^^lZ e\QT5
`_^Y]QV]lZ C31>6 ‑ bY]S_\ 5ݷ3ݷ [_c_alZ XQ`aVjQVc `aYbSQYSQ^YV5 c_ Vbcm
X^QhV^YV hYcQVcbp5 ^_ ^Y[Q[_Z `QaQ]Vca YX bcV[Q ^V RVaݷcbp Y ^Y[Q[Qp Y^6
e_a]QgYp ^Y S [Q[do `Q]pcm ^V XQ^_bYcbpC ^Q`aY]Va5 ݷ539ݷ `aVU`YblSQVc
`a_hYcQcm gV\_V hYb\_5 ^_ ^Y[dUQ VT_ ^V XQ^_bYcm7

3_6Sc_alf5 U\p C31>6 S [QhVbcSV UYaV[cYS _b_R_T_ a_UQ aQbb]QcaYSQocbp
`_b\VU_SQcV\m^_bcY `a_RV\m^lf bY]S_\_S `a_YXS_\m^_Z U\Y^l5 `aYhݷ] `a_6
RV\m^l]Y bhYcQocbp b_RbcSV^^_ `a_RV\5 Q cQ[WV cQRd\pgYp5 `VaVS_U bca_[Y
Y c7 U7D \oRQp cQ[Qp `_b\VU_SQcV\m^_bcm5 SbcaVhV^^Qp S e_a]Qc^_Z bca_[V
1hQjV SbVT_ nc_ `a_bc_ _UY^ `a_RV\5 S_ Sbp[_] b\dhQV5 ^Vc ^Y[Q[Yf _b^_SQ6
^YZ Yb`_\mX_SQcm hc_6c_ UadT_V2 aQbb]QcaYSQVcbp [Q[ d[QXQ^YV SlRYaQcm YX
`_c_[Q SS_UQ `a_RV\m^lV bY]S_\l Y YT^_aYa_SQcm Yf5 Y cQ[ U_ cVf `_a5 `_[Q
_hVaVU^_Z bY]S_\ ^V _[QWVcbp ^V`a_RV\m^l]7

>Q[_^Vg5 [Q[ Y @B9>D65 C31>6 aQbb]QcaYSQVc SbV _bcQ\m^lV bY]S_\l [Q[
UYaV[cYSl _b_R_T_ a_UQ5 ^_ Vb\Y @B9>D6 Yf `a_bc_ `VhQcQ\5 c_ C31>6 caVRdVc5
hc_Rl5 Vb\Y _^ U_iV\ S Y^cVa`aVcQgYY e_a]Qc^_Z bca_[Y U_ _Rlh^_T_ bY]6
S_\Q5 c_ S `_c_[V SS_UQ S nc_c ]_]V^c SbcaVcY\bp c_h^_ cQ[_Z WV bY]S_\D
Vb\Y bY]S_\l S `_c_[V Y S e_a]Qc^_Z bca_[V ^V b_S`QUQoc5 C31>6 `aV[aQjQ6
Vc aQR_cd5 _bcQSYS ݷV`aQSY\m^lZ^ݷ bY]S_\ S `_c_[V7 C_ WV bQ]_V `a_Ybf_UYc5
Vb\Y C31>6 ^V b]_T\Q caQ[c_SQcm `_b\VU_SQcV\m^_bcm bY]S_\_S [Q[ cV[bc_Sdo
XQ`Ybm X^QhV^Yp5 [_c_a_V _c ^Vݷ _WYUQVcbp 1gV\_V hYb\_5 hYb\_ b `\QSQojVZ
c_h[_Z Y c7 `72

?c]VcY] Vjݷ _U^_ [\ohVS_V _c\YhYV7 5\p @B9>D6 ]_W^_ ^V aQX\YhQcm5
^Q`aY]Va5 6<?1D Y 4?E2<5 1`_b[_\m[d SbV X^QhV^Yp cY`Q 6<?1D `aY `VaVUQhV S
[QhVbcSV `QaQ]Vca_S `aYS_Upcbp [ 4?E2<525 Q cQ[WV ]_W^_ ^V _c\YhQcm hYb\Q
cY`Q 381B Y C8?BD _c _Rlh^lf 9>D’_S7 @aY Yb`_\mX_SQ^YY C31>6 cQ[_Z ^_6
]Va ^V `a_f_UYc5 SVUm S ed^[gYo `VaVUQocbp ^V X^QhV^Yp5 Q QUaVbQ _R\QbcVZ
`Q]pcY5 Y ^V `aY^Y]Qcm S_ S^Y]Q^YV Yf aQXapU^_bcm ‑ XQSVU_]Qp _iYR[Q7

>QR_a Yb`_\mXdV]lf bY]S_\_S6b`VgYeY[Qc_a_S Y Yf a_\Y U\p C31>6
^Vb[_\m[_ ^Q`_]Y^Qoc b`VgYeY[Qc_al U\p @B9>D65 ^_ ncY ^QR_al _c^oUm
^V _UY^Q[_Sl7 >Q`aY]Va5 U\p @B9>D6 ݷ54ݷ Y ݷ59ݷ _X^QhQoc _U^_ Y c_ WV5
c_TUQ [Q[ `_SVUV^YV C31>6 U\p ncYf b`VgYeY[Qc_a_S aQX\YhQVcbpC Vb\Y ݷ54ݷ
`aVU`YblSQVc `a_hYcQcm YX `_c_[Q gV\_V hYb\_5 XQ`YbQ^^_V S UVbpcYh^_Z bY6
bcV]V5 c_ ݷ59ݷ `aVU`YblSQVc `a_hYcQcm gV\_V hYb\_5 [_c_a_V ]_WVc Rlcm
XQ`YbQ^_ S UVbpcYh^_Z5 S_bm]VaYh^_Z Y\Y iVbc^QUgQcVaYh^_Z bYbcV]Qf S b_6
_cSVcbcSYY b `aQSY\Q]Y pXl[Q BYC \YUYadojYZ ^_\m _X^QhQVc S_bm]VaYh^do
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CQR\YgQ =7;7 B`VgYeY[Qc_al `aV_RaQX_SQ^YZ ed^[gYY C31>6

bY]S_\ hc_ Y S [Q[_] SYUV hYcQVcbp
4 gV\_V hYb\_ S UVbpcYh^_Z bYbcV]V bhYb\V^Yp
9 gV\_V hYb\_ S S_bm]VaYh^_Z5 UVbpcYh^_Z Y\Y iVbc^QUgQcVaYh^_Z

bYbcV]V bhYb\V^Yp 1b `aVeY[bQ]Y S b__cSVcbcSYY b `aQSY\Q]Y BY2
? gV\_V hYb\_ S S_bm]VaYh^_Z bYbcV]V bhYb\V^Yp
E RVXX^Q[_S_V gV\_V hYb\_ S UVbpcYh^_Z bYbcV]V bhYb\V^Yp
H RVXX^Q[_S_V gV\_V hYb\_ S iVbc^QUgQcVaYh^_Z bYbcV]V bhYb\V^Yp

1U_`db[QVcbp `aVeY[b 9H Y\Y 9a5 ^_ _^ ^V _RpXQcV\V^2
55 65 7 hYb\_ b `\QSQojVZ c_h[_Z 1`_ d]_\hQ^Yo 6<?1D2

@ QUaVb^_V SlaQWV^YV S c_] SYUV5 [Q[ VT_ `VhQcQVc @B9>D6
3 bY]S_\ 1XQ`YblSQVcbp [_U bY]S_\Q2D `_ d]_\hQ^Yo hYcQVcbp _UY^

bY]S_\5 ^_ Vb\Y XQUQ^Q iYaY^Q `_\p5 c_ RdUVc `a_hYcQ^_ b__cSVc6
bcSdojVV [_\YhVbcS_ bY]S_\_S S n\V]V^cl ]QbbYSQ5 ^Q ^QhQ\_ [_6
c_a_T_ d[QXlSQVc _hVaVU^_Z `QaQ]Vca 1]QbbYS ^V RdUVc bca_[_Z5
`_b[_\m[d ݷd\VS_Z^ݷ bY]S_\ S VT_ [_^Vg ^V U_RQS\pVcbp2

C bca_[QD hYcQVcbp _c cV[djVZ `_XYgYY ]Q[bY]Q\m^_ U\Y^^Qp gV`_h6
[Q5 ^V b_UVaWQjQp `a_RV\m^lf bY]S_\_S 1Y ^V `aVSliQojQp XQ6
UQ^^do iYaY^d `_\p2

d777f bca_[Q5 b_bc_pjQp YX XQUQ^^lf bY]S_\_SD hYcQVcbp _c cV[djVZ `_6
XYgYY ]Q[bY]Q\m^_ U\Y^^Qp gV`_h[Q5 b_UVaWQjQp c_\m[_ bY]S_\l
YX `VaVhYb\V^^lf ]VWUd b[_R[Q]Y 1Y ^V `aVSliQojQp XQUQ^^do
iYaY^d `_\p2D Vb\Y ^dW^_ S[\ohYcm S ^QR_a bY]S_\ f5 VT_ d[QXl6
SQoc `VaSl]5 ^Q`aY]Va df123f

dg777f bca_[Q5 b_bc_pjQp YX \oRlf bY]S_\_S5 [a_]V XQUQ^^lfD hYcQVcbp
_c cV[djVZ `_XYgYY ]Q[bY]Q\m^_ U\Y^^Qp gV`_h[Q5 b_UVaWQjQp
\oRlV bY]S_\l5 [a_]V `VaVhYb\V^^lf ]VWUd b[_R[Q]Y 1Y ^V `aV6
SliQojQp XQUQ^^do iYaY^d `_\p2D Vb\Y ^dW^_ S[\ohYcm S ^QR_a
bY]S_\ f5 VT_ d[QXlSQoc `VaSl]5 ^Q`aY]Va dgf123f

bYbcV]d5 Q `aVeY[b ݷ9Hݷ Y\Y ݷ9aݷ ‑ iVbc^QUgQcVaYh^do7 B UadT_Z bc_a_^l5
`aY aQR_cV b @B9>D6 ]l ^V aQX\YhQV] hYb\Q cY`Q 6<?1D Y 4?E2<55 c_TUQ [Q[
U\p C31>6 ]l Sl^dWUV^l _R_X^QhQcm Yf `_6aQX^_]dC ^Q`aY]Va5 ݷ56ݷ _X^QhQ6
Vc `a_hcV^YV hYb\Q cY`Q 6<?1D 1Y^QhV T_S_ap5 `a_hcV^YV hYb\Q b `\QSQojVZ
c_h[_Z Y XQ^VbV^YV aVXd\mcQcQ S `Q]pcm `_ QUaVbd5 XQUQ^^_]d S `QaQ]VcaV5 S
`aVU`_\_WV^YY5 hc_ `_ nc_]d QUaVbd aQb`_\_WV^Q `VaV]V^^Qp cY`Q 6<?1D25
c_TUQ [Q[ U\p 4?E2<5 ]l Yb`_\mXdV] [_]RY^QgYo Dݷ6>5ݷ ed^[gYp @B9>D6
cQ[_T_ b`VgYeY[Qc_aQ S__RjV ^V X^QVc7

B`VgYeY[Qc_al5 Yb`_\mXdV]lV C31>65 `VaVhYb\V^l S cQR\7 =7;7 @aY hcV6
^YY gV\lf hYbV\ C31>6 `aVU`_\QTQVc5 hc_ _hVaVU^_Z `QaQ]Vca Y]VVc cY` 9>D3
1U\p ݷ59ݷ Y 2ݷ54ݷ Y\Y E>C97>54 9>D3 1U\p 5ݷ?5ݷ ݷ5Hݷ Y 2Dݷ5Eݷ nc_ ]_W^_ YX6
]V^Ycm5 U_RQSYS ^V`_baVUbcSV^^_ `VaVU b`VgYeY[Qc_a_] ]_UYeY[Qc_a aQX6
apU^_bcYC 8 U\p C8?BD 1Y\Y E>C97>54 C8?BD25 < U\p <?>7 1b__cSVcbcSV^^_5
E>C97>54 <?>725 U 1Q ^V <<5 [Q[ ]_W^_ Rl\_ Rl _WYUQcm2 U\p <?>7 <?>7 Y\Y
E>C97>54 <?>7 <?>77 @aY hcV^YY hYbV\ b `\QSQojVZ c_h[_Z `aVU`_\QTQVcbp
cY` 6<?1D5 U\p 4?E2<5 ^dW^_ d[QXQcm ]_UYeY[Qc_a <5 U\p <?>7 4?E2<5 ‑ ]_6
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UYeY[Qc_a U7 IYaY^Q `_\p U\p hYbV\ _Rlh^_ ^V Yb`_\mXdVcbp5 ^_ S `aY^gY`V
Vݷ c_WV ]_W^_ d[QXQcmD c_TUQ U\p e_a]Ya_SQ^Yp hYb\Q RdUVc Yb`_\mX_SQ^_
^V R_\VV hV] XQUQ^^_V [_\YhVbcS_ bY]S_\_S YX `_c_[Q SS_UQ7

B_SVaiV^^_ Y^QhV _Rbc_pc UV\Q `aY hcV^YY bca_[5 c_ Vbcm `aY Yb`_\mX_6
SQ^YY 5ݷ5Cݷ ݷ5d777fݷ Y 7ݷ5dg777fݷ 6b\Y ^V d[QXQcm iYaY^d `_\p `aY
hcV^YY bca_[Y b `_]_jmo C31>65 c_ [Q[_S Rl ^Y Rl\ aQX]Va ]Qb6
bYSQ5 [_c_alZ Sl b_XUQ\Y U\p aQX]VjV^Yp nc_Z bca_[Y5 nc_T_ aQX6
]VaQ ]_WVc ^V fSQcYcm Y `a_YX_ZUݷc `VaV`_\^V^YV7 @aY nc_] Vb\Y
SQiQ `a_TaQ]]Q `a_bc_ ݷcݷd`QUݷ 1c_ Vbcm QSQaYZ^_ XQSVaiYcbp25 Sl ]_WVcV
aQbb]QcaYSQcm nc_ [Q[ ^VSVa_pc^_V SVXV^YVD hV] ^Q bQ]_] UV\V _`Qb^l `VaV6
`_\^V^Yp ]QbbYS_S UQ^^l]Y5 hYcQV]l]Y YXS^V5 RdUVc `_Ua_R^_ aQbb[QXQ^_
^Q bca7 :;:7 @_UhVa[^ݷ]5 hc_ XQ cQ[_V dS_\m^poc b aQR_cl5 cQ[ hc_ YT^_6
aYa_SQcm nc_ XQ]VhQ^YV [aQZ^V ^V aV[_]V^UdVcbp7 ;_a_hV T_S_ap5 d[QXQ^YV
iYaY^l `_\p `aY hcV^YY bca_[ QRb_\oc^_ _RpXQcV\m^_5 `aYhݷ] b\V6
UdVc dhYclSQcm5 hc_ ]QbbYS5 S [_c_alZ RdUVc `a_hYcQ^Q bca_[Q5 U_\WV^ Rlcm
f_cp Rl ^Q _UY^ n\V]V^c R_\miV5 hc_Rl _bcQ\_bm ]Vbc_ U\p _[Q^hYSQojVT_
bca_[d ݷ_d\VS_T^ݷ bY]S_\Q7

?c]VcY]5 hc_ S_X]_W^_bcY5 [Q[ U\p @B9>D65 SXpcm `QaQ]Vca iYaY^l `_\p
YX b`Yb[Q QaTd]V^c_S d C31>6 ^Vc5 hc_ aVX[_ bdWQVc ^Qid bS_R_Ud ]Q^ݷSaQC
\YR_ ]l eY[bYadV] iYaY^d `_\p Y aQX]Va ]QbbYSQ S_ SaV]p ^Q`YbQ^Yp `a_6
TaQ]]l5 \YR_5 [Q[ SQaYQ^c5 ]_WV] bTV^VaYa_SQcm e_a]Qc^do bca_[d S_ SaV6
]p Yb`_\^V^Yp5 ^_ nc_ dWV _[QXlSQVcbp b\_W^VV5 hV] dbca_Ycm _Rl[^_SV^^_V
`_bY]S_\m^_V hcV^YV RVX Sbp[_T_ C31>67

=^_TYV `a_TaQ]]Ybcl S__RjV bhYcQoc5 hc_ _b]lb\V^^_V `aY]V^V^YV
C31>6 S_X]_W^_ c_\m[_ S ]Q\V^m[Yf Sb`_]_TQcV\m^lf `a_TaQ]]Qf5 [_c_alV
`Yidcbp aQUY _U^_T_6USdf XQ`db[_S Y ^V `VaVUQocbp [_^Vh^l] `_\mX_SQcV6
\p]5 c_ Vbcm VUY^bcSV^^l] `_\mX_SQcV\V] [_c_alf pS\pVcbp Yf QSc_a7 3_
SbVf _bcQ\m^lf b\dhQpf S_X]_W^_bcVZ C31>6 ^VU_bcQc_h^_ U\p _aTQ^YXQgYY
`_\^_gV^^_Z UYQT^_bcY[Y _iYR_[7

CQ[ Y\Y Y^QhV5 `_\VX^_ X^Qcm5 hc_ C31>6 S_XSaQjQVc [_\YhVbcS_ db`Vi6
^_ `aV_RaQX_SQ^^lf Y `_]Vjݷ^^lf S `Q]pcm X^QhV^YZ5 c_ Vbcm5 Y^QhV T_6
S_ap5 [_\YhVbcS_ db`Vi^_ _Rb\dWV^^lf UYaV[cYS `aV_RaQX_SQ^Yp5 `aVU`_6
\QTQojYf XQ`Ybm `_ QUaVbQ]5 XQUQ^^l] S b`Yb[V `QaQ]Vca_S5 \YR_ 6:5 Vb6
\Y U_bcYT^dc [_^Vg eQZ\Q Y\Y `a_YX_i\Q _iYR[Q `aY hcV^YY7 >Q`aY]Va5
C31>61254 54 5425 615 625 632 ]_WVc SVa^dcm 6:5 Vb\Y5 ^V db`VS `a_hYcQcm
^Y _U^_T_ hYb\Q5 _^Q ݷa\Qbmݷ`dݷ S [_^Vg eQZ\QD _^Q SVa^ݷc 95 Vb\Y `aY `_6
`lc[V `a_Q^Q\YXYa_SQcm `VaS_V WV hYb\_ _^Q SbcaVcY\Q _iYR_h^lZ SS_U
1Rd[Sl5 X^Q[Y `aV`Y^Q^Yp Y\Y \oRdo UadTdo RV\YRVaUd5 [_c_aQp ^V ]_WVc
Rlcm Ybc_\[_SQ^Q [Q[ hYb\_2D X^QhV^YV : RdUVc S_XSaQjV^_5 Vb\Y `VaS_V hYb6
\_ Rl\_ db`Vi^_ `a_hYcQ^_5 Q RV\YRVaUQ SbcaVcY\Qbm `aY hcV^YY Sc_a_T_5 Y
cQ[ UQ\VVD S b\dhQV `_\^_T_ db`VfQ 1c_ Vbcm [_TUQ SbV caY `aVU`_\QTQV]lf
hYb\Q db`Vi^_ `a_hYcQ^l2 RdUVc S_XSaQjV^_ X^QhV^YV <7 DhcYcV5 hc_ `a_6
TaQ]]Q5 Yb`_\mXdojQp C31>65 Y cQ[ ]Q\_ ^Q hc_ T_UYcbp5 ^_ Vb\Y _^Q Vjݷ



=7=7 BcQ^UQac^lV ed^[gYY SS_UQ6SlS_UQ :::

Y ^V Q^Q\YXYadVc X^QhV^YV5 [_c_a_V C31>6 S_XSaQjQVc5 c_ cQ[do `a_TaQ]]d
]_W^_ aQXSV hc_ SlRa_bYcm7

=7=7<7 AQR_cQ b cV[bc_Sl]Y eQZ\Q]Y

Pb^_5 hc_ [a_]V bcQ^UQac^lf `_c_[_S SS_UQ6SlS_UQ ^Q] ]_Tdc `_^QU_6
RYcmbp Y UadTYV `_c_[Y5 [ [_c_al] _c^_bpcbp5 [a_]V SbVT_ `a_hVT_5 _Rl[6
^_SV^^lV eQZ\lD c_h^VV T_S_ap5 U\p aQR_cl b eQZ\_] VT_5 [Q[ YXSVbc^_5
caVRdVcbp _c[alcm5 S aVXd\mcQcV hVT_ [Q[ aQX Y _RaQXdVcbp ^_SlZ `_c_[
SS_UQ6SlS_UQ7

5\p YUV^cYeY[QgYY `_c_[_S SS_UQ6SlS_UQ RYR\Y_cV[Q `aVUdb]QcaYSQVc
bS_V_RaQX^lZ Q^Q\_T `Qb[Q\VSb[Yf eQZ\_Slf `VaV]V^^lf ‑ cY` ORUN37 BdUp
`_ ^Q\YhYo XSݷXU_h[Y5 nc_ ^V[YZ QUaVb5 Y ]_W^_ UQWV b[QXQcm R_\VV _`aVUV6
_^^ݷ\ ‑ nc_ QUaVb hVT_6c_5 hc_ Y]VVc cY` ORUN7 2_\miV ^Q ncd cV]d b[QXQcm
^YhVT_ ^V\mXp5 aQX^lV SVabYY RYR\Y_cV[Y ]_Tdc _`YblSQcm nc_ ݷ_Vhc^ݷ b_6
SVaiV^^_ `_6aQX^_]d5 Y [Q[ _^_ ^Q bQ]_] UV\V dbca_V^_5 ^Qb ^V S_\^dVcD c_
Vbcm ]l ]_WV]5 aQXd]VVcbp5 XQT\p^dcm [Q[ S XQT_\_S_h^lZ eQZ\ 1S UQ^^_]
b\dhQV CD49?7825 cQ[ Y S Ybf_U^lV cV[bcl bcQ^UQac^_Z RYR\Y_cV[Y Y S aVXd\m6
cQcV dX^Qcm5 hc_ XQ bdj^_bcm S UVZbcSYcV\m^_bcY b[alSQVcbp XQ b\_S_] ORUN5
^_ UV\Qcm nc_ bc_Yc aQXSV hc_ YX \oR_`lcbcSQ7 3 bQ]_] UV\V5 Vb\Y ]l `_6
`lcQV]bp [Q[6c_ S_b`_\mX_SQcmbp `_\dhV^^l] X^Q^YV]5 c_ ^QiQ `a_TaQ]]Q
b f_a_iVZ SVa_pc^_bcmo ^V _c[_]`Y\YadVcbp `aY b]V^V SVabYY bcQ^UQac^_Z
RYR\Y_cV[Y YX6XQ c_T_5 hc_ cQ] S^dcaV^^_bcY cY`Q ORUN ]_Tdc _[QXQcmbp b_6
SVaiV^^_ Y^l]Y7

=_W^_ XQ]VcYcm5 hc_ `_Uf_U [ eQZ\_Sl] `VaV]V^^l] S BY aQUY[Q\m^_
_c\YhQVcbp _c `aY^pc_T_ S @Qb[Q\V7 CQ] `VaV]V^^Qp b__cSVcbcSdojVT_ cY`Q
b_UVaWYc Sbݷ ^V_Rf_UY]_V U\p aQR_cl b eQZ\_]5 S aVXd\mcQcV hVT_5 ^Q`aY]Va5
`VaV]V^^lV eQZ\_S_T_ cY`Q S @Qb[Q\V ^V\mXp `VaVUQSQcm S `_U`a_TaQ]]l `_
X^QhV^Yo7 2YR\Y_cV[Q pXl[Q BY5 ^Q`a_cYS5 bQ]Q XQR_cYcbp _ faQ^V^YY SbVZ
^dW^_Z U\p aQR_cl b eQZ\_] Y^e_a]QgYY5 Q `_\mX_SQcV\o 1`a_TaQ]]Ybcd2
`_[QXlSQVc \Yim ^V[YZ QUaVb5 b\dWQjYZ U\p gV\VZ YUV^cYeY[QgYY `_c_[Q
SS_UQ6SlS_UQ 1c_ Vbcm _c\YhYp [_^[aVc^_T_ `_c_[Q _c SbVf _bcQ\m^lf25 ^_
^V R_\VV c_T_7 D[QXQcV\Y cY`Q ORUN3 ]_W^_ `aYbSQYSQcm5 ]_W^_ `VaVUQSQcm
Yf S ed^[gYY `_ X^QhV^Yo5 ]_W^_ S_XSaQjQcm YX ed^[gYZ5 SVUm `VaVUQ6
cbp8[_`YadVcbpݷ S [QWU_] b\dhQV ^V Y^e_a]QgYp5 bSpXQ^^Qp b eQZ\_]5 Q
`a_bc_V QUaVb^_V X^QhV^YV7

3c_a_V SVbm]Q XQ]Vc^_V _c\YhYV _c @Qb[Q\p b_bc_Yc S c_]5 hc_ U\p aQ6
R_cl b ݷVbcQ^UQac^l]Y^ݷ `_c_[Q]Y SS_UQ6SlS_UQ `aVUdb]_caV^ _cUV\m^lZ
^QR_a ed^[gYZ5 c_TUQ [Q[ S @Qb[Q\V ]l Yb`_\mX_SQ\Y cV WV _`VaQc_al 1`bVS6
U_6`a_gVUdal2 B514 Y GB9D55 hc_ Y U\p bcQ^UQac^lf `_c_[_S5 c_\m[_ `VaSl]
`QaQ]Vca_] d[QXlSQ\Y eQZ\_Sdo `VaV]V^^do7

?`VaQgYp _c[alcYp eQZ\Q U\p Slb_[_da_S^VS_T_ SS_UQ6SlS_UQ Sl`_\^p6
Vcbp ed^[gYVZ 6?@5>5 [_c_aQp Y]VVc b\VUdojYZ XQT_\_S_[C

ORUN3 6?@5>13?>CD 381B 3>1=55 3?>CD 381B 3=?452D



::; @a_TaQ]]Ya_SQ^YV ^Q pXl[V BY

;Q[ ]_W^_ XQ]VcYcm5 _RQ `QaQ]VcaQ ‑ nc_ bca_[Y5 `aYhݷ] ^VYX]V^pV]lV5
c_ Vbcm ed^[gYp 6?@5> ^YhVT_ ^V `lcQVcbp UV\Qcm b Yf b_UVaWY]l]5 cQ[ hc_
S a_\Y X^QhV^YZ _U^_T_ Y\Y _R_Yf `QaQ]Vca_S ]_Tdc Slbcd`Qcm bca_[_SlV
\YcVaQ\l7 @VaSl] `QaQ]Vca_] S ed^[gYo `VaVUQݷcbp Y]p eQZ\Q 5 `a_ [_6
c_a_V ^dW^_ c_\m[_ X^Qcm5 hc_ Vb\Y _^_ ^QhY^QVcbp b bY]S_\Q 5ݷ8ݷ c_ nc_
QRb_\oc^lZ `dcm5 ^QhY^QojYZbp _c [_a^VS_Z UYaV[c_aYY Y ^V XQSYbp6
jYZ _c c_T_5 S [Q[_Z UYaV[c_aYY ]l bVZhQb ^Qf_UY]bpD S `a_cYS^_] b\dhQV
Y]p bhYcQVcbp XQUQ^^l] _c^_bYcV\m^_ cV[djVZ UYaV[c_aYY7 3 hQbc^_bcY5 Vb6
\Y S Y]V^Y S__RjV ^Vc ^Y _U^_T_ b\niQ5 Y]VVcbp S SYUd eQZ\ S cV[djVZ
UYaV[c_aYY7

3c_a_Z `QaQ]Vca XQUQݷc aVWY] _c[alcYp eQZ\Q5 c_ Vbcm c_5 hc_ ]l b_6
RYaQV]bp b ncY] eQZ\_] UV\Qcm7 3QaYQ^c_S XUVbm ^V cQ[ ]^_T_C 2B2 _X^QhQVc5
hc_ eQZ\ b\VUdVc _c[alcm c_\m[_ U\p hcV^YpD 2B42 `_[QXlSQVc5 hc_ eQZ\
^dW^_ _c[alcm ^Q hcV^YV Y XQ`Ybm5 `aY nc_] aQR_cQ ^Qh^ݷcbp b ^QhQ\Q eQZ6
\QD 2G2 `aVU`YblSQVc _c[alcYV eQZ\Q ^Q XQ`Ybm5 `aY nc_] Vb\Y eQZ\Q ^V
Rl\_5 _^ b_XUQݷcbp 1`dbcl]25 Q Vb\Y _^ dWV bdjVbcS_SQ\5 VT_ bcQa_V b_UVa6
WY]_V d^Yhc_WQVcbpD 2G42 UV\QVc `aQ[cYhVb[Y c_ WV bQ]_V5 c_\m[_ eQZ\
`aY nc_] _c[alSQVcbp ^Q XQ`Ybm Y ^Q hcV^YV5 c_ Vbcm ]_W^_5 XQ`YbQS hc_6c_
S eQZ\5 `_b\V nc_T_ `aY^dUYcV\m^_ b`_XYgY_^Ya_SQcmbp ^Q dWV XQ`YbQ^^lV
UQ^^lV Y `a_hYcQcm YfD 212 _c[alSQVc eQZ\ ^Q U_RQS\V^YV Y^e_a]QgYY S
[_^Vg5 c_ Vbcm eQZ\ _c[alSQVcbp ^Q XQ`Ybm5 cV[djVV b_UVaWY]_V b_faQ^pVc6
bp5 Q XQ`Ybm ^QhY^QVcbp b `VaS_Z `_XYgYY `_b\V bcQa_T_ [_^gQ eQZ\QD Vb\Y
eQZ\Q ^V bdjVbcS_SQ\_5 _^ b_XUQݷcbpD 2142 aQR_cQVc U_S_\m^_ fYca_C eQZ\
_c[alSQVcbp ^Q hcV^YV Y XQ`Ybm5 `aYhݷ] hcV^YV ^QhY^QVcbp b ^QhQ\Q eQZ\Q5
Q XQ`Ybm `a_Ybf_UYc S VT_ [_^Vg7

AVQ\YXQgYp ed^[gYY 6?@5> S bYbcV]Qf bV]VZbcSQ ^>9H U_`db[QVc Vjݷ _U^d Rd[Sd ‑
ݷ2ݷ _c b\_SQ 29>1BI5 [_c_aQp `_ YUVV U_\W^Q _X^QhQcm5 hc_ _c[alSQV]lZ eQZ\ b\VUdVc
aQbb]QcaYSQcm [Q[ US_Yh^lZ5 c_ Vbcm ^V cV[bc_SlZ7 Ncd Rd[Sd ]_W^_ U_RQSYcm S [_^Vg
bca_h[Y =?45 Y\Y `_bcQSYcm `VaVU bY]S_\_] 4 1hc_6c_ Sa_UV 2B225 214225 2G242 Y c7 `727
3 ^>9H6bYbcV]Qf ncQ Rd[SQ YT^_aYadVcbp5 c_ Vbcm b_SVaiV^^_ ^YhVT_ ^V UV\QVc Y ^Y
^Q hc_ ^V S\YpVcD _U^Q[_ Vb\Y SQ] S T_\_Sd `aYUݷc `VaV^VbcY SQid `a_TaQ]]d `_U
`9>4?GC5 Sl ]_WVcV b dUYS\V^YV] _R^QadWYcm5 hc_ aQR_cQVc SQiQ `a_TaQ]]Q _Q[6c]ݷ
^V cQ[7ݷ 1Sc_a [^YTY S bS_ݷ SaV]p `_caQcY\ hQbQ `_\c_aQ ^Q `_Yb[ 5ݷiYR[Y_ݷ `_[Q ^V
aQX_RaQ\bp5 hc_ Sbp `a_R\V]Q b_bc_Yc S X\_bhQbc^_Z Rd[_S[V7

Ed^[gYp 6?@5> S_XSaQjQVc QUaVb cY`Q ORUN35 [_c_alZ `_c_] ]_W^_ RdUVc
Yb`_\mX_SQcm `aY SlX_SV UadTYf ed^[gYZ5 Vb\Y c_\m[_ nc_c QUaVb ‑ ^V W^UUD
Vb\Y WV 6?@5> SVa^d\Q W^UU ‑ nc_ bSYUVcV\mbcSdVc _ `a_YX_iVUiVZ _iYR[V7
@_S_U_S _iYRYcmbp d 6?@5> U_bcQc_h^_C eQZ\Q ]_WVc ^V bdjVbcS_SQcm5 d ^Qb
]_WVc ^V fSQcQcm `aQS ^Q VT_ hcV^YV Y8Y\Y ]_UYeY[QgYo5 \YR_ ^Q b_XUQ^YV
eQZ\Q S d[QXQ^^_Z UYaV[c_aYY5 Y cQ[ UQ\VVD `_nc_]d `a_SVa[Q ^Q W^UU `_b\V
6?@5> bca_T_ _RpXQcV\m^Q7

9cQ[5 ]l U_RaQ\Ybm U_ cQ[_Z ed^[gYY5 SlX_S [_c_a_Z ^V `a_bc_ cV_6ݷ
aVcYhVb[Yݷ ]_WVc [_^hYcmbp _iYR[_Z5 ^_ Y S UVZbcSYcV\m^_bcY ^Qbc_\m[_
hQbc_ [_^hQVcbp _iYR[_Z5 hc_ ^V `a_SVapcm ^Q _iYR[d `a_bc_ ^V\mXp7 ;_\m



=7=7 BcQ^UQac^lV ed^[gYY SS_UQ6SlS_UQ ::<

b[_a_ nc_ cQ[5 bQ]_V SaV]p dX^Qcm5 hc_ WV UV\Qcm5 Vb\Y _iYR[Q `a_YX_i\Q5
Y5 `aVWUV SbVT_5 [Q[ dX^Qcm5 S hݷ] `aYhY^Q _iYR[Y7

?cSVc ^Q S_`a_b _hcݷ UV\Qcmݷ XQSYbYc _c c_T_5 [Q[do `a_TaQ]]d ]l `Y6
iV] Y [Q[ UQ\V[_ ^Qf_UY]bp _c ed^[gYY =19>7 Pb^_5 hc_ ^QU_ Rl b__RjYcm
`_\mX_SQcV\o _ `a_YX_iVUiV]5 ^_ ^V S_ Sbp[_Z `a_TaQ]]V ]l ]_WV] `a_6
bc_ SXpcm Y ^Q`VhQcQcm b__RjV^YV7 ;a_]V c_T_5 S_X^Y[QVc ^VYXRVW^lZ S_`a_b
_hcݷ UQ\miV7ݷ 6b\Y _iYR[Q `a_pSY\Qbm `ap]_ S ed^[gYY =19> Y\Y S [Q[_Z6c_
YX ed^[gYZ5 ^Q`YbQ^^lf S [QhVbcSV Sb`_]_TQcV\m^lf U\p =19>5 ]_W^_ `a_6
bc_ XQSVaiYcm `a_TaQ]]d b _iYR_h^l] [_U_]D Vb\Y WV _iYR[Q S_X^Y[\Q S
^VUaQf [Q[_T_6^YRdUm `VaYeVaYZ^_T_ ]_Ud\p Y\Y S__RjV S ^Q`YbQ^^_Z ^Q]Y
RYR\Y_cV[V5 `a_ [_c_ado ]l UQWV ^V X^QV]5 [c_ Y [Q[ Vݷ RdUVc Yb`_\mX_6
SQcm ‑ c_ XQSVaiQcm `a_TaQ]]d XUVbm RdUVc5 aQXd]VVcbp5 ^Vd]Vbc^_D S cQ[_Z
bYcdQgYY ^QU_ `a_Y^e_a]Ya_SQcm SlXlSQojVT_ _R _iYR[V Y UQcm V]d S_X6
]_W^_bcm bQ]_]d aViYcm hc_ UV\Qcm7

CQ[ Y\Y Y^QhV5 `aVUbcQS\pVcbp ^V_Rf_UY]_Z S_X]_W^_bcm dX^Qcm5 S hݷ]
`aYhY^Q ^Vdb`Vi^_T_ SlX_SQ7 3 pXl[V BY 1c_h^VV5 S VT_ bcQ^UQac^_Z RYR\Y_6
cV[V2 nc_c S_`a_b U\p ed^[gYZ5 `aVU`_\QTQojYf _RaQjV^YV [ _`VaQgY_^^_Z
bYbcV]V<<5 aViQVcbp VUY^__RaQX^_C [_U _iYR[Y S SYUV _Rlh^_T_ gV\_T_ hYb\Q
XQ^_bYcbp S T\_RQ\m^do `VaV]V^^do 5BB>?7 Hc_Rl `_\dhYcm U_bcd` [ nc_Z `V6
aV]V^^_Z5 ^dW^_ `_U[\ohYcm XQT_\_S_h^lZ eQZ\ 5BB>?787 3_X]_W^lV X^Q6
hV^Yp `VaV]V^^_Z 5BB>? Y]Voc bY]S_\YhVb[YV Y]V^QD ^Q`aY]Va5 [_^bcQ^cQ
NWXNW] _X^QhQVc5 hc_ _iYR[Q `a_YX_i\Q YX6XQ _cbdcbcSYp \YR_ bQ]_T_ eQZ6
\Q5 [_c_alZ Sl `lcQ\Ybm _c[alcm 1^Q hcV^YV25 \YR_ UYaV[c_aYY5 S [_c_a_Z
nc_c eQZ\ U_\WV^ Rl\ Rlcm aQb`_\_WV^D NJLLN\ _X^QhQVc5 hc_ U\p _c[al6
cYp eQZ\Q SQiVZ `a_TaQ]]V ^V fSQcY\_ `_\^_]_hYZD N[XO\ _X^QhQVc5 hc_
eQZ\ ^Qf_UYcbp ^Q cQ[_] UYb[V5 [_c_alZ ]_W^_ c_\m[_ hYcQcm 1^Q`aY]Va5
^Q LM[XV’V25 Q Sl `lcQVcVbm _c[alcm VT_ ^Q XQ`Ybm5 Y cQ[ UQ\VV7

5\p [QWU_Z RYR\Y_cVh^_Z ed^[gYY Y\Y bYbcV]^_T_ SlX_SQ SbV S_X]_W6
^lV [_Ul _iYR_[5 [_c_alV ]_Tdc `a_YX_ZcY5 `VaVhYb\V^l S b__cSVcbcSdojYf
_`YbQ^Ypf5 U_bcd`^lf `_ [_]Q^UV =1>D _U^Q[_ S R_\miY^bcSV b\dhQVS ncYf
[_U_S _[QXlSQVcbp b\Yi[_] ]^_T_5 hc_Rl `_ _cUV\m^_bcY _caQRQclSQcm Yf
SbV7 3 hQbc^_bcY5 U\p 6?@5> b`Yb_[ S_X]_W^lf _iYR_[ b_UVaWYc ;: aQX\Yh6
^lZ [_U5 R_\miY^bcS_ YX [_c_alf SQ] ^Y[_TUQ ^Q `aQ[cY[V ^V SbcaVcYcbp7
?Rlh^_ S `a_TaQ]]Qf \YR_ S__RjV ^V Q^Q\YXYadoc X^QhV^YV 5BB>?5 \YR_
`a_SVapoc Vݷ ^Q _U^_6USQ _b_Rlf X^QhV^Yp5 Q SbV _bcQ\m^lV _iYR[Y _RaQRQ6
clSQoc _U^Y] ]Qf_]5 Yb`_\mXdp `aVU^QX^QhV^^lV U\p nc_T_ baVUbcSQ7 CQ[5
ed^[gYp CDB5BB?B `aY^Y]QVc ^Q Sf_U [_U _iYR[Y5 Q S_XSaQjQVc QUaVb bca_6
[Y 1c_ Vbcm SlaQWV^YV cY`Q 381B325 b_UVaWQjVZ b__cSVcbcSdojVV nc_]d [_Ud
UYQT^_bcYhVb[_V b__RjV^YVD ^Q Sf_U nc_Z ed^[gYY ]l ]_WV] `_UQcm `ap]_
bQ]d `VaV]V^^do 5BB>?5 Q `_\dhV^^do bca_[d5 ^Q`aY]Va5 ^Q`VhQcQcm7

<<BQ]Q ed^[gYp 6?@5> ^V pS\pVcbp bYbcV]^l] SlX_S_]5 ^_ _c[alcm eQZ\ RVX dhQbcYp
?B _^Q5 aQXd]VVcbp5 ^V ]_WVcD bS_o XQUQhd _^Q aViQVc5 `aY]V^pp bYbcV]^lZ SlX_S ?@5>5
X^Q[_]lZ ^Q] YX hQbcY5 `_bSpjݷ^^_Z pXl[d QbbV]R\VaQ7



::= @a_TaQ]]Ya_SQ^YV ^Q pXl[V BY

3`a_hV]5 Vb\Y ]l SbVamݷX b_RaQ\Ybm SlUQcm UYQT^_bcYhVb[_V b__RjV^YV5
c_ \dhiV SlUQSQcm VT_ ^V ^Q bcQ^UQac^lZ SlS_U5 Q S bcQ^UQac^lZ `_c_[ UY6
QT^_bcY[Y 1CD45BB25 Y `a_jV SbVT_ nc_ bUV\Qcm b `_]_jmo ed^[gYY @5BB?B7
NcQ ed^[gYp Y]VVc _UY^ `QaQ]Vca ‑ bca_[d5 _`YblSQojdo c_5 b hV] S_X^Y[6
\Q `a_R\V]Q 1U\p eQZ\_S _Rlh^_ d[QXlSQoc Y]p eQZ\Q5 Vb\Y WV `a_R\V]Q
^V b eQZ\_]5 d[QXlSQoc5 ^Q`aY]Va5 Y]p ed^[gYY5 SlX_S [_c_a_Z `aYSݷ\ [
_iYR[V2D S `_c_[ UYQT^_bcY[Y SlUQݷcbp `QaQ]Vca @5BB?B5 XQcV] US_Vc_hYV
Y UYQT^_bcYhVb[_V b__RjV^YV5 SlRYaQV]_V S XQSYbY]_bcY _c X^QhV^Yp 5BB>?7
>Q`aY]Va5 _c[alcYV eQZ\Q5 Y]VojVT_ Y]p 69<57DHD5 ]l ]_T\Y Rl _e_a]Ycm
cQ[C

ORUN 36D
6 F 6?@5>1269<57DHD25 2B22D
961162 K

@5BB?B1269<57DHD22D
5H9D1:2D

M

6b\Y eQZ\Q b cQ[Y] Y]V^V] S cV[djVZ UYaV[c_aYY ^V _[QWVcbp5 S UYQT^_6
bcYhVb[YZ `_c_[ RdUVc SlUQ^_C

69<57DHDC >? CE38 69<5 ?B 49B53D?BI

6b\Y S SQiVZ bYbcV]V b[_^eYTdaYa_SQ^Q \_[Q\YXQgYp5 SlUQ^^_V b__RjV^YV ]_WVc _[Q6
XQcmbp adbb[_pXlh^l] Y\Y5 S _RjV] b\dhQV5 ]_WVc Rlcm be_a]d\Ya_SQ^_ ^Q c_] pXl[V5
[_c_alZ dbcQ^_S\V^ S SQiVZ bYbcV]V7 >V `dTQZcVbm7 ?c[\ohYcm ^V`a_iV^do adbYeY6
[QgYo S cV[djV] bVQ^bV aQR_cl Sl ]_WVcV [_]Q^U_Z

5H@?BD ULhJUUF UJWPF

; b_WQ\V^Yo5 b_SbV] ݷc[adcYcm_ݷ adbb[_pXlh^lV b__RjV^Yp ]_WVc _[QXQcmbp ^Vb[_\m6
[_ b\_W^VV ‑ nc_ `_caVRdVc aVUQ[cYa_SQ^Yp bYbcV]^lf [_^eYTdaQgY_^^lf eQZ\_S5
[_^[aVc^lV Y]V^Q Y b_UVaWQ^YV [_c_alf XQSYbpc _c Yb`_\mXdV]_T_ SQ]Y UYbcaYRdcY6
SQ7

CQ[ Y\Y Y^QhV5 `_`lc[Y SQiVZ bYbcV]l _RjQcmbp b SQ]Y ^Q pXl[V5 _c\Yh^_] _c
Q^T\YZb[_T_5 `_\VX^_ baQXd WV `aVbVhm7 AdbYeY[QgYY aVU[_ RlSQoc dUQh^l]Y5 `aY nc_]
Vb\Y [_^Vh^lZ `_\mX_SQcV\m ]_WVc bVRV `_XS_\Ycm ^V X^Qcm Q^T\YZb[_T_5 `a_TaQ]]Ybc
bVRV cQ[_T_ `_XS_\Ycm ^V ]_WVcC Vb\Y `a_TaQ]]Ybc ^V S\QUVVc Q^T\YZb[Y]5 _^ XQSVU_]_
`a_eVbbY_^Q\m^_ ^V`aYT_UV^7 6b\Y WV Sl Q^T\YZb[Y] S\QUVVcV5 adbYeY[QgYp ]_WVc
U_bcQSYcm SQ] c_\m[_ ^VdU_RbcSQ7

8QRVTQp S`VaݷU5 _c]VcY]5 hc_ S bcQ^UQac^lZ `_c_[ UYQT^_bcY[Y ]_W6
^_5 aQXd]VVcbp5 SlUQcm `a_YXS_\m^_V b__RjV^YV5 ^Q`aY]Va5 cQ[ 1ed^[gYp
6@B9>D6 Y T\_RQ\m^Qp `VaV]V^^Qp CD45BB RdUdc aQbb]_caV^l `_XWV2C

6@B9>D61CD45BB5 2R D89>; D85B5’C 1> 5BB?Be>22D

?`VaQgYp5 _RaQc^Qp _c[alcYo eQZ\Q5 c_ Vbcm VT_ XQ[alcYV5 Sl`_\^pVcbp
ed^[gYVZ 63<?C5C



=7=7 BcQ^UQac^lV ed^[gYY SS_UQ6SlS_UQ ::>

9>D 63<?C51ORUN 362D

>Q Sf_U ncQ ed^[gYp `_\dhQVc `_c_[ SS_UQ6SlS_UQ Y5 b_RbcSV^^_ T_S_ap5 XQ6
[alSQVc VT_5 UV\Qp UQ\m^VZiYV _`VaQgYY b ^Y] ^VS_X]_W^l]YD `aY nc_] Sl6
bS_R_WUQocbp aVbdabl _`VaQgY_^^_Z bYbcV]l5 _RVb`VhYSQSiYV aQR_cd UQ^6
^_T_ `_c_[Q SS_UQ6SlS_UQ<=7 Ed^[gYp S_XSaQjQVc ^_\m S b\dhQV db`VfQ Y 6:5
Vb\Y `a_YX_i\Q _iYR[QD S`a_hV]5 `_c_[ XQ[alSQVcbp S \oR_] b\dhQV5 _bcQcm6
bp _c[alcl] `_b\V `aY]V^V^Yp 63<?C5 `_c_[ ^V ]_WVc7

;Q[ ]l dSYUY] hdcm `_XWV5 Slb_[_da_S^VSlZ SS_U6SlS_U aQR_cQVc b RdeVaYXQgY6
VZ5 hc_5 S hQbc^_bcY5 `_UaQXd]VSQVc SaV]V^^_V faQ^V^YV UQ^^lf5 XQ`YbQ^^lf S `_c_[5 S
RdeVaV5 _aTQ^YX_SQ^^_] RYR\Y_cV[_Z5 c_ Vbcm S `Q]pcY SQiVZ `a_TaQ]]l7 3`_\^V S_X6
]_W^Q5 ^Q`aY]Va5 cQ[Qp bYcdQgYpC SlXSQ^^Qp SQ]Y ed^[gYp XQ`YbY S_XSaQjQVc d`aQS6
\V^YV b `aYX^Q[_] db`VfQ 1c_ Vbcm ^V XQpS\pVc ^Y _ [Q[Yf _iYR[Qf25 ^_ UQ^^lV `aY
nc_] ^V _cUQ^l _`VaQgY_^^_Z bYbcV]V5 Q SbVT_ \Yim `_]VjV^l S RdeVa7 6bcVbcSV^6
^_5 ^Y[c_ ^V TQaQ^cYadVc5 hc_ `_XWV5 [_TUQ RYR\Y_cVh^lV ed^[gYY Sbݷ WV `_`lcQocbp
ݷb\Ycmݷ bYbcV]V `_\dhV^^do Y^e_a]QgYo5 ^V `a_YX_ZUݷc _iYR[Q7 6b\Y ^Q ]_]V^c
SlX_SQ 63<?C5 S RdeVaV Y]Vocbp ^V`VaVUQ^^lV UQ^^lV5 ed^[gYp5 VbcVbcSV^^_5 `_6
`lcQVcbp Yf `VaVUQcm5 `aVWUV hV] _[_^hQcV\m^_ XQ[alcm `_c_[5 Y `aY nc_] S`_\^V
S_X]_W^_5 hc_ `a_YX_ZUݷc _iYR[Q7

<oR_`lc^_ RdUVc _c]VcYcm5 XQRVTQp S`VaݷU5 hc_ a_S^_ cQ[Qp WV bYcdQgYp b[\QUl6
SQVcbp `aY aQR_cV b SS_U_]6SlS_U_] ^YX[_T_ da_S^p5 c_ Vbcm [_TUQ SS_U6SlS_U _bd6
jVbcS\pVcbp ^V`_baVUbcSV^^_ bYbcV]^l]Y SlX_SQ]YD S nc_] b\dhQV bS_o a_\m YTaQoc
S^dcaV^^YV RdeVaQ _`VaQgY_^^_Z bYbcV]l5 Q _iYR[d ]_WVc SlUQcm bYbcV]^lZ SlX_S
3<?C57

;_\m b[_a_ `_c_[ SS_UQ6SlS_UQ _c[alc5 ^QU ^Y] ]_W^_ Sl`_\^pcm c_c
WV ^QR_a UVZbcSYZ5 hc_ Y ^QU bcQ^UQac^l]Y `_c_[Q]Y SS_UQ6SlS_UQ5 c_ Vbcm
RYR\Y_cV[Q `aVUdb]QcaYSQVc U\p `_c_[_S cY`Q ORUN3 ^QR_a ed^[gYZ5 Q^Q\_6
TYh^lZ dWV aQbb]_caV^^_]d ^Q]Y U\p bcQ^UQac^lf `_c_[_S7 3 hQbc^_bcY5
U\p SS_UQ Y SlS_UQ _cUV\m^lf bY]S_\_S 1381B’_S2 Y]Vocbp ed^[gYY 675D3 Y
6@ED3C

9>D 675D31ORUN 3CDB51=2D
9>D 6@ED319>D 35 ORUN 3CDB51=2D

‑ b_SVaiV^^_ Q^Q\_TYh^lV aQ^VV aQbb]_caV^^l] 75D381B Y @ED381B5 ^_ `aY6
^Y]QojYV ^Q _UY^ QaTd]V^c R_\miVD nc_c QaTd]V^c XQUQݷc `_c_[5 hVaVX [_6
c_alZ b\VUdVc aQR_cQcm7 >Q`aY]Va5 b\VUdojQp `a_TaQ]]Q5 `_\dhYS hVaVX
QaTd]V^cl [_]Q^U^_Z bca_[Y Y]V^Q USdf eQZ\_S5 _c[a_Vc `VaSlZ ^Q hcV^YV5
Sc_a_Z ^Q XQ`Ybm Y XQ`YiVc S_ Sc_a_Z `VaSlV UVbpcm bca_[ YX `VaS_T_ 1Vb\Y
bca_[ _[QWVcbp ]V^miV5 eQZ\ _[QWVcbp `a_bc_ b[_`Ya_SQ^2C

39>3<E45 ECD49?78G 83 675D3@ED373 38

9>D =19>19>D 1B735 381B 331B7F2
<=;Q[ ]l dX^QV] YX b\VUdojVZ hQbcY ^QiVZ [^YTY5 S_X]_W^Q bYcdQgYp5 [_TUQ b _U^Y]

`_c_[_] SS_UQ6SlS_UQ bSpXQ^_ R_\miV _U^_T_ UVb[aY`c_aQ D aVbdabl ?B S nc_] b\dhQV
_bS_R_WUQocbp c_\m[_ `_b\V XQ[alcYp `_b\VU^VT_ YX ^Yf7 ; pXl[d BY nc_ `ap]_T_ _c^_6
iV^Yp ^V Y]VVc5 nc_ _b_RV^^_bcY ]_UV\Y SS_UQ6SlS_UQ S bYbcV]Qf bV]VZbcSQ ^>9H7



::? @a_TaQ]]Ya_SQ^YV ^Q pXl[V BY

K
ORUN 36B?=5 3D?D
9>D 35 <3>DD
9611B73 E <2 K

6@B9>D61CD45BB5 2]?? 65G 1B7E=5>DCe>22D
B5DEB> :D

M
6B?= F 6?@5>11B7Fd:f5 2B22D
96116B?=2 K

@5BB?B11B7Fd:f2D
B5DEB> ;D

M
D? F 6?@5>11B7Fd;f5 2G22D
9611D?2 K

@5BB?B11B7Fd;f2D
B5DEB> <D

M
<3>D F 9D
G89<5113 F 675D316B?=22 1F NXO2 K

6@ED3135 D?2D
9613 FF ’e>’2

<3>D44D
961<3>D GF :92

2B51;D
M
B5DEB> 9D

M

; `_bY]S_\m^_]d SS_Ud6SlS_Ud _c^_bYcbp Vjݷ _U^Q ed^[gYp5 [_c_aQp _[QXlSQVcbp
^V_WYUQ^^_ `_\VX^_Z `aY Q^Q\YXV cV[bc_S5 f_cp RVX ^Vݷ SbVTUQ ]_W^_ _R_ZcYbm7 Nc_
ed^[gYp E>75D35 [_c_aQp `_XS_\pVc SVa^dcm c_\m[_ hc_ `a_hYcQ^^lZ bY]S_\ _RaQc^_
S `_c_[7 ݷ6 XQT_\_S_[ SlT\pUYc cQ[C

9>D E>75D319>D 35 ORUN 3CDB51=2D

B\VUdojQp _`VaQgYp hcV^Yp `_\dhYc nc_c bY]S_\ `VaSl]5 [Q[ Vb\Y Rl _^ Vjݷ ^V Rl\
YXS\Vhݷ^ YX `_c_[Q7 3`a_hV]5 cdc UVZbcSdVc gV\lZ apU _TaQ^YhV^YZ7 3_6`VaSlf5 SVa6
^dcm ]_W^_ c_\m[_ _UY^ bY]S_\D S_6Sc_alf5 nc_ aVQ\m^_ U_\WV^ Rlcm bY]S_\5 c_\m[_
hc_ `a_hYcQ^^lZ YX nc_T_ WV `_c_[Q7 @aY `_`lc[V bUV\Qcm hc_6c_ Y^_V aVXd\mcQc _[Q6
XlSQVcbp ^V_`aVUV\5^ݷ c_ Vbcm5 S_X]_W^_5 TUV6c_ _^_ UQWV baQR_cQVc5 Q TUV6c_ ‑ ^Vc7

Ncd ed^[gYo Y^_TUQ `aY]V^poc `aY \V[bYhVb[_] Q^Q\YXV5 [_TUQ ^VS_X]_W^_
`_^pcm5 ^V `a_hYcQS _hVaVU^_Z bY]S_\5 pS\pVcbp _^ hQbcmo cV[djVZ \V[bV]l Y\Y ^Vc7
>Q`aY]Va5 hYcQp YX `_c_[Q SlaQWV^YV @>?4;@5 ]l `_Z]5[ݷ hc_ hYb\_ @>? [_^hY\_bm5
\Yim `a_hYcQS bY]S_\ `\ob7 3`_\^V S_X]_W^_5 hc_ _RaQR_c[Q hYb\Q d ^Qb SlUV\V^Q
S _cUV\m^do ed^[gYo5 S [_c_a_Z b_SVaiV^^_ ^V f_hVcbp dbcaQYSQcm Vjݷ Y _RaQR_c[d
SbVf U_bcd`^lf aQXUV\YcV\VZ5 cV] R_\VV hc_ aQXUV\YcV\Y _RaQRQclSQcm `aYf_UYcbp5
VbcVbcSV^^_5 ^V c_\m[_ `_b\V hYbV\7

Pb^_5 hc_ S_XSaQc X^QhV^Yp S `_c_[ ‑ ^V R_\VV hV] fQ[5 cV] R_\VV hc_ `aY TaQ]_c6
^_Z aVQ\YXQgYY \V[bYhVb[_T_ Q^Q\YXQc_aQ _^ S__RjV ^V U_\WV^ X^Qcm5 _c[dUQ RVadcbp
bY]S_\l U\p Q^Q\YXQ7 @a_bc_ S UQ^^_] [_^[aVc^_] b\dhQV nc_c fQ[ hQbc_ n[_^_]Yc



=7=7 BcQ^UQac^lV ed^[gYY SS_UQ6SlS_UQ ::@

X^QhYcV\m^lV dbY\Yp5 S aVXd\mcQcV hVT_ ed^[gYp E>75D3 UQWV S_i\Q5 [Q[ ]l SYUY]5
S b_bcQS bcQ^UQac^_Z RYR\Y_cV[Y7 9b`_\mX_SQcm Vݷ Y\Y ^Vc ‑ aViQZcV bQ]Y7

>QU `_c_[Q]Y S_X]_WV^ cQ[WV Y e_a]QcYa_SQ^^lZ SS_U6SlS_U7 B__cSVc6
bcSdojYV ed^[gYY ^QXlSQocbp 6@B9>D6 Y 6C31>65 Y _c aQbb]_caV^^lf SliV
ed^[gYZ @B9>D6 Y C31>6 _^Y _c\YhQocbp c_\m[_ ^Q\YhYV] U_`_\^YcV\m^_T_
`QaQ]VcaQ cY`Q ORUN35 [_c_alZ d[QXlSQVcbp `VaSl] 1c_ Vbcm `VaVU e_a]Qc6
^_Z bca_[_Z27 >Q`aY]Va5 b\VUdojQp `a_TaQ]]Q XQ`YiVc S eQZ\ C9>3?C7DHD
X^QhV^Yp bY^dbQ Y [_bY^dbQ U\p dT\_S _c 9 U_ <>B TaQUdb_S 1^V XQRdUmcV `_U6
[\ohYcm ]QcV]QcYhVb[do RYR\Y_cV[d `aY XQ`db[V [_]`Y\pc_aQ1 >Q`_]^Y]5
nc_ UV\QVcbp e\QT_] 6<=2C

39>3<E45 ECD49?78G 83 C9><?973 38
39>3<E45 E=1D878G

9>D =19>12
K

ORUN 36D
9>D 7B14D
6 F 6?@5>12C9>3?C7DHD25 2G22D
961162 K

@5BB?B12C9>3?C7DHD22D
B5DEB> :D

M
6?B17B14 F 9D 7B14 E <?9D 7B14442 K

4?E2<5 B14C5 C5 3D
B14C F 14?E2<527B14 3 VhYR 8 :A979D
C F C9>1B14C2D
3 F 3?C1B14C2D
6@B9>D6165 259<4 5 @7>6 5 @7>6e>25 7B145 C5 32D

M
63<?C5162D
B5DEB> 9D

M

3 [QhVbcSV b\VUdojVT_ `aY]VaQ aQbb]_caY] ed^[gYo5 [_c_aQp `_\dhQVc ^Q
Sf_U dWV _c[alclZ `_c_[ SS_UQ Y5 aQbb]QcaYSQp VT_ [Q[ `_b\VU_SQcV\m^_bcm
`aVUbcQS\V^YZ gV\lf hYbV\5 `_UbhYclSQVc5 S_6`VaSlf5 bd]]d ncYf hYbV\5 Y5
S_6Sc_alf5 Yf [_\YhVbcS_D hcV^YV Sl`_\^pVcbp U_ cVf `_a5 `_[Q `_`lc[Q hcV6
^Yp _hVaVU^_T_ hYb\Q `_ cV] Y\Y Y^l] `aYhY^Q] ^V _[Q^hYSQVcbp ^VdUQh^_7
@_b[_\m[d SVa^dcm ^dW^_ USQ hYb\Q5 S_XSaQc `a_YXS_UYcbp hVaVX `QaQ]Vcal5
Q bQ]Q ed^[gYp Y]VVc cY` S_XSaQjQV]_T_ X^QhV^Yp F?94C

F?94 9>D69<5CE=1ORUN 365 9>D 3CE=5 9>D 33?E>D2
K

9>D >D
33?E>D F 9D
3CE= F 9D
G89<516C31>6165 25425 6>2 FF :2 K



::A @a_TaQ]]Ya_SQ^YV ^Q pXl[V BY

3CE= 4F >D
133?E>D244D

M
M

?c]VcY] Vjݷ _UY^ ]_]V^cC \oRdo ed^[gYo 1[Q[ RYR\Y_cVh^do5 cQ[
Y SQid b_RbcSV^^do25 [_c_aQp aQbbhYcQ^Q ^Q aQR_cd b `_c_[_]
cY`Q ORUN35 ]_W^_ `aY]V^Ycm [ _U^_]d YX bcQ^UQac^lf `_c_[_S
SS_UQ6SlS_UQ7 5\p nc_T_ S RYR\Y_cV[V _`YbQ^l5 Q S XQT_\_S_h^_] eQZ\V
CD49?78 _RkpS\V^l caY T\_RQ\m^lV `VaV]V^^lV cY`Q ORUN3C CD49> 1`_c_[
bcQ^UQac^_T_ SS_UQ25 CD4?ED 1`_c_[ bcQ^UQac^_T_ SlS_UQ2 Y CD45BB 1UYQT^_6
bcYhVb[YZ `_c_[27

>Q`aY]Va5 U\p ed^[gYY E>75D3 ^Vc Q^Q\_TQ5 aQR_cQojVT_ b_ bcQ^UQac6
^l] SS_U_]5 ^_ R\QT_UQap ^Q\YhYo `VaV]V^^_Z CD49> SVa^dcm bY]S_\ S `_c_[
bcQ^UQac^_T_ SS_UQ ]_W^_5 ^Q`YbQS hc_6c_ Sa_UV E>75D3135 CD49>27

=7=7=7 3S_U6SlS_U _cUV\m^lf bca_[

;Q[ ]l dWV ^V_U^_[aQc^_ SYUV\Y5 `aY _RaQR_c[V cV[bc_Slf UQ^^lf _U6
^_Z YX _b^_S^lf VUY^Yg Y^e_a]QgYY _[QXlSQVcbp bca_[Q5 `aYhݷ] cV[bc_SlZ
eQZ\ b_bc_Yc YX bca_[5 aQXUV\ݷ^^lf bY]S_\_] `VaVS_UQ bca_[Y 7 @Qb6
[Q\m5 [Q[ ]l `_]^Y]5 `aVU\QTQVc UQWV b`VgYQ\m^lV _`VaQc_al 1`bVSU_`a_6
gVUdal2 U\p XQ`YbY Y hcV^Yp bca_[ gV\Y[_]7 9]Vocbp Q^Q\_TYh^lV S_X]_W6
^_bcY Y S bcQ^UQac^_Z RYR\Y_cV[V BY7

>Qh^ݷ] b ed^[gYZ5 caVRdojYf pS^_T_ d[QXQ^Yp `_c_[Q SS_UQ6SlS_UQD _^Y
^QXlSQocbp 6@EDC Y 675DC5 Y5 [Q[ ]_W^_ U_TQUQcmbp5 `VaSQp YX ^Yf SlUQݷc
XQUQ^^do bca_[d S XQUQ^^lZ `_c_[ SlS_UQ5 Q Sc_aQp `a_hYclSQVc bca_[d
YX XQUQ^^_T_ `_c_[Q SS_UQ Y aQX]VjQVc `a_hYcQ^^_V S d[QXQ^^_Z _R\QbcY
`Q]pcYC

9>D 6@EDC13?>CD 381B 3C5 ORUN 3CDB51=2D
381B 3675DC1381B 3C5 9>D C9J55 ORUN 3CDB51=2D

B ed^[gYVZ 6@EDC Sbݷ R_\VV6]V^VV `_^pc^_D S hQbc^_bcY5 ]l ]_T\Y Rl SlSV6
bcY ^QU`Ybm 2Q5<<?5 G?B<4e>2 ^V b `_]_jmo @B9>D65 [Q[ ]l UV\Q\Y U_ bYf
`_a5 Q b `_]_jmo 6@EDCC

6@EDC12Q5<<?5 G?B<4e>25 CD4?ED2D

Ed^UQ]V^cQ\m^_V _c\YhYV 6@EDC _c @B9>D6 Y 6@B9>D6 b_bc_Yc S c_]5 hc_ b_6
UVaWY]_V bca_[Y ^V Y^cVa`aVcYadVcbp5 6@EDC ^Y[Q[ ^V _RaQRQclSQVc ^Y[Q6
[YV b`VgYQ\m^lV bY]S_\l 1Sa_UV bY]S_\Q 5ݷ5ݷ [_c_alZ b`VgYQ\m^l] _RaQ6
X_] _RaQRQclSQVcbp ed^[gYp]Y e_a]Qc^_T_ SS_UQ6SlS_UQ2D XQUQ^^Qp bca_[Q
`a_bc_ SlS_UYcbp [Q[ _^Q Vbcm5 bY]S_\ XQ bY]S_\_]5 `_[Q S _hVaVU^_] n\V6
]V^cV ]QbbYSQ ^V _[QWVcbp ^_\m5 _X^QhQojYZ5 hc_ bca_[Q XQ[_^hY\Qbm7 6b\Y
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bc_Yc XQUQhQ `a_bc_ SlSVbcY bca_[d5 ^V SbcQS\pp S SlS_U ^Y[Q[YV b[_^SVa6
cYa_SQ^^lV S cV[bc X^QhV^Yp SlaQWV^YZ5 Yb`_\mX_SQ^YV 6@EDC _[QXlSQVcbp
neeV[cYS^VV5 c_ Vbcm5 `_`a_bcd T_S_ap5 _^Q aQR_cQVc RlbcaVV5 SVUm VZ ^V
^dW^_ Q^Q\YXYa_SQcm bca_[dD S`a_hV]5 ^Q `aQ[cY[V SlYTali b_SVaiV^^_
^VXQ]VcV^7 3_XSaQjQVc ed^[gYp ^V_caYgQcV\m^_V hYb\_ `aY db`VfV Y 6: S
b\dhQV _iYR[YD _Rlh^_ hYb\_5 S_XSaQjQV]_V `aY db`VfV5 aQS^_ U\Y^V Sl6
UQ^^_Z bca_[Y5 ^_ S _`YbQ^Ypf nc_Z ed^[gYY 1S[\ohQp bcQ^UQacl2 nc_ ^V
pS\pVcbp caVR_SQ^YV]7

Ed^[gYp 675DC XQb\dWYSQVc R_\VV cjQcV\m^_T_ _RbdWUV^Yp7 @QaQ]Vca C
XQUQݷc QUaVb _R\QbcY `Q]pcY5 S [_c_ado Sl f_cYcV `_]VbcYcm `a_hYcQ^^do
bca_[d7 ?Rlh^_ S [QhVbcSV cQ[_Z _R\QbcY `Q]pcY Yb`_\mXdoc _Rl[^_SV^^lZ
]QbbYS 381B’_S5 `aYhݷ] _^ ]_WVc Rlcm [Q[ _`YbQ^ bcQcYhVb[Y 1c_ Vbcm Y]V^6
^_ S SYUV ]QbbYSQ25 cQ[ Y SlUV\V^ UY^Q]YhVb[Y5 nc_ ^V SQW^_7 ?b^_S^_V5
hc_ cdc ^V_Rf_UY]_ XQ]VcYcm ‑ nc_ hc_ U_bc_SVa^_ `aVUb[QXQcm U\Y^d
bca_[Y5 [_c_aQp RdUVc SSVUV^Q5 ^VS_X]_W^_5 cQ[ hc_5 b[_\m Rl R_\m6
i_Z ]QbbYS ]l ^Y _`YbQ\Y5 VT_ Sbݷ aQS^_ ]_WVc ^V fSQcYcm U\p aQX]VjV6
^Yp `a_hYcQ^^_T_D Vb\Y Rl ed^[gYp ^V X^Q\Q5 b[_\m[_ `Q]pcY Y]VVcbp S Vݷ
aQb`_apWV^YY5 c_5 `_\dhYS b\Yi[_] U\Y^^do bca_[d5 _^Q `a_U_\WY\Q Rl
XQ`YblSQcm Vݷ bY]S_\l S `Q]pcm5 ^Qf_Upjdobp XQ `aVUV\Q]Y ]QbbYSQ5 Y S
\dhiV] b\dhQV hc_6^YRdUm Rl Yb`_acY\Q 1fdUiYZ b\dhQZ RdUVc aQbb]_caV^
hdcm `_XWV27 9]V^^_ U\p aViV^Yp nc_Z `a_R\V]l `aVU^QX^QhV^ Sc_a_Z `QaQ6
]Vca ed^[gYY5 [_c_alZ ^QXlSQVcbp C9J5C hVaVX ^VT_ ]l b__RjQV] ed^[gYY
675DC5 b[_\m[_ n\V]V^c_S S c_] ]QbbYSV5 QUaVb ^QhQ\Q [_c_a_T_ `VaVUQ^ `Va6
Sl] `QaQ]Vca_]7

@_\dhYS bS_Y `QaQ]Vcal5 675DC hYcQVc YX XQUQ^^_T_ `_c_[Q SS_UQ ^V R_\VV
hV] C9J56: bY]S_\_S7 HcV^YV `aV[aQjQVcbp5 Vb\Y _hVaVU^_Z bY]S_\ _[QXQ\bp
bY]S_\_] `VaVS_UQ bca_[Y5 \YR_ Vb\Y _hVaVU^_Z bY]S_\ `a_hYcQcm ^V dUQ\_bm
1c_ Vbcm `a_YX_i\Q _iYR[Q Y\Y S_X^Y[\Q bYcdQgYp Vg^_]ݷ eQZ\Q25ݷ \YR_ Vb\Y
dWV `a_hYcQ^_ ]Q[bY]Q\m^_ S_X]_W^_V 1c7 V7 C9J56:2 [_\YhVbcS_ bY]S_\_S7
6b\Y `aYhY^_Z _[_^hQ^Yp hcV^Yp bcQ\ `VaVS_U bca_[Y5 _^ c_WV XQ^_bYcbp S
]QbbYS [Q[ _Rl[^_SV^^lZ bY]S_\7 6b\Y f_cp Rl _UY^ bY]S_\ Rl\ `a_hYcQ^5
ed^[gYp XQ^_bYc ^_\m S n\V]V^c ]QbbYSQ5 ^V`_baVUbcSV^^_ b\VUdojYZ XQ
cV]5 S [_c_alZ Rl\ `_]Vjݷ^ `_b\VU^YZ YX db`Vi^_ `a_hYcQ^^lf bY]S_\_S5
`aVSaQjQp ]QbbYS S [_aaV[c^do bca_[dD `aY nc_] ed^[gYp S [QhVbcSV bS_VT_
X^QhV^Yp S_XSaQjQVc c_c WV QUaVb5 [_c_alZ _^Q `_\dhY\Q hVaVX `QaQ]Vca C7
6b\Y ^Y _U^_T_ bY]S_\Q `a_hYcQcm ^V dUQ\_bm5 c_ ed^[gYp ^Y[Q[ ^V YX]V^pVc
b_UVaWY]_V ]QbbYSQ C5 Q S_XSaQjQVc W^UU7

>Q`aY]Va5 b\VUdojQp ed^[gYp hYcQVc bca_[Y YX `_c_[Q 6:5 `_b\V hVT_
XQ`YblSQVc S `_c_[ 6; ncY WV bca_[Y5 _RaQ]\ݷ^^lV [SQUaQc^l]Y b[_R[Q]YD
`aY nc_] bca_[Q] `_XS_\pVcbp Y]Vcm U\Y^d ^V R_\VV >9 bY]S_\_S5 Vb\Y WV _hV6
aVU^Qp bca_[Q _[QXlSQVcbp U\Y^^VV5 S `_c_[ 6; XQ`YblSQVcbp `dbcQp bca_[Q
1RVX b[_R_[27
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@_pb^Y]5 hc_ `_b\V db`Vi^_T_ `a_hcV^Yp _hVaVU^_Z bca_[Y ]l XUVbm `lcQ6
V]bp S `a_hYcQ^^_Z bca_[V _clb[Qcm bY]S_\ `VaVS_UQ bca_[Y ’e>’5 ^Q\YhYV
[_c_a_T_ bSYUVcV\mbcSdVc _ c_]5 hc_ bca_[Q Rl\Q `a_hYcQ^Q `_\^_bcmo7 6b\Y
nc_T_ bY]S_\Q S bca_[V ^Vc 1c_ Vbcm `VaV]V^^Qp ><@?C cQ[ Y _bcQ\Qbm aQS^Q
6:2 ‑ nc_ X^QhYc5 hc_ `a_YX_i\_ _U^_ YX USdfC \YR_ _hVaVU^Qp bca_[Q _[Q6
XQ\Qbm b\Yi[_] U\Y^^_Z5 \YR_ bYcdQgYp Vg^_]ݷ eQZ\Qݷ S_X^Y[\Q S `a_gVbbV
hcV^Yp bca_[Y5 c_ Vbcm `_b\VU^pp bca_[Q S `_c_[V 6: _[QXQ\Qbm ^V`_\^_Z7
3 `aYSVUݷ^^_] `aY]VaV ncY USV bYcdQgYY ^V aQX\YhQocbp5 f_cp _U^d _c Uad6
T_Z \VT[_ _c\YhYcm5 ^Q`aY]Va5 `_ `_XYgYY5 S [_c_a_Z [_^hQVcbp bca_[Q 1c_
Vbcm SbcaVhV^ d\VS_Z^ݷ bY]S_\25ݷ Q Vjݷ \dhiV ‑ `_ ^Q\YhYo Y\Y _cbdcbcSYo
bYcdQgYY gQ^_]ݷ eQZ\Q7ݷ

3 b\dhQV5 Vb\Y `a_hYcQ^^Qp bca_[Q ^V XQ[Q^hYSQVcbp bY]S_\_] `VaVS_UQ
bca_[Y5 ]l `aVU`_\QTQV]5 hc_ nc_ Rl\Q b\Yi[_] U\Y^^Qp bca_[Q5 Y `lcQ6
V]bp SlRaQcm YX `_c_[Q _bcQc_[ nc_Z bca_[Y 1gY[\ G89<5 b `dbcl] cV\_]27
6b\Y `aYhY^_Z _cbdcbcSYp ’e>’ bcQ\Q ^V`_\^Qp `_b\VU^pp bca_[Q S `_c_[V5
nc_c gY[\ `a_bc_ XQSVaiYcbp ^Q `VaS_Z WV YcVaQgYY YX6XQ bYcdQgYY Vg^_]ݷ
eQZ\Q7ݷ CQ[ Y\Y Y^QhV5 `aY nc_] ]l `_ db\_SYo XQUQhY SlS_UY] S `_c_[ 6;
`dbcdo bca_[d5 c_ Vbcm `a_bc_ bY]S_\ `VaVS_UQ bca_[Y7

3 `a_cYS^_] b\dhQV 1c_ Vbcm Vb\Y bY]S_\ ’e>’ ^QZUV^2 ]l SlS_UY] S
`_c_[ 6; `a_hYcQ^^do bca_[d5 XQ[\ohݷ^^do S [SQUaQc^lV b[_R[Y5 U\p hVT_
^Q] b^QhQ\Q ^dW^_ _cbVhm _c ^Vݷ bY]S_\ `VaVS_UQ bca_[YD nc_ UV\QVcbp XQ6
^VbV^YV] S cd `_XYgYo5 TUV U_ nc_T_ aQb`_\QTQ\bp bY]S_\ `VaVS_UQ bca_[Y5
^d\VS_T_ bY]S_\Q7

5\p _RVYf aQbb]_caV^^lf RYR\Y_cVh^lf ed^[gYZ Y]Vocbp Yf Q^Q6ݷ
\_TY5ݷ ^V caVRdojYV d[QXQ^Yp `_c_[Q Y aQR_cQojYV b_ bcQ^UQac^l]
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SS_U_]6SlS_U_]5 ^_ ncY ݷQ^Q\_TYݷ ^Q `_SVa[d _[QXlSQocbp SVbm]Q b_]^Y6
cV\m^l]Y7 3_c Yf `a_eY\YC

9>D @EDC13?>CD 381B 3C2D
381B 375DC1381B 32E62D

>Qh^ݷ] b @EDCD b_SVaiV^^_ ^V_WYUQ^^_ _[QXlSQVcbp5 hc_ ncQ ed^[gYp aQR_6
cQVc ^V cQ[5 [Q[ Vݷ ݷeQZ\_SlZݷ Q^Q\_TC `_b\V SlS_UQ bca_[Y _^Q XQhV]6c_
SlUQݷc Vjݷ Y bY]S_\ `VaVS_UQ bca_[Y5 c_ Vbcm Vb\Y Rl ^Q] `aYi\_ S T_\_Sd
SlUQcm Sbݷ c_ WV 2Q5<<?5 G?B<42 b Vݷ `_]_jmo5 ^Q`YbQcm ^QU_ Rl\_ Rl cQ[C

@EDC12Q5<<?5 G?B<422D

?RaQcYcV S^Y]Q^YV ^Q _cbdcbcSYV S bca_[V [_]RY^QgYY 7ݷ<eݷ
6b\Y `a_ @EDC ]_W^_ b[QXQcm5 hc_ _^Q ^Vb[_\m[_ bcaQ^^Qp5 ^_ Sbݷ WV

Y^_TUQ ]_WVc Rlcm `_\VX^Q5 c_ XQ Yb`_\mX_SQ^YV 75DC dS_\m^poc b aQ6
R_cl 1125 Y nc_ ^Yhdcm ^V `aVdSV\YhV^YV ‑ QSc_a bS_Y]Y T\QXQ]Y ^QR\oUQ\
cQ[_V dS_\m^V^YV ^Q _U^_] YX bS_Yf [_]]VahVb[Yf ]Vbc aQR_cl7

5V\_ cdc S_c S h7[ݷ 6UY^bcSV^^lZ `QaQ]Vca5 [_c_alZ 75DC `_\dhQVc ^Q
Sf_U5 XQUQݷc QUaVb ]QbbYSQ U\p aQX]VjV^Yp bca_[YD ^V `aVUdb]_caV^_ ^Y[Q6
[_T_ b`_b_RQ b__RjYcm5 [Q[_S WV d nc_T_ ]QbbYSQ aQX]Va7 ;Q[ ]l dWV _c6
]VhQ\Y5 `aVUb[QXQcm U\Y^d bca_[Y ^VS_X]_W^_5 [Q[ ^VS_X]_W^_ 1^Y[Q[Y]Y
b`_b_RQ]Y12 Y TQaQ^cYa_SQcm5 hc_ `aY _hVaVU^_] _RaQjV^YY [ 75DC S `_c_6
[V SS_UQ ^V _[QWVcbp bca_[Q5 `aVSliQojQp aQX]Va _cSVUݷ^^_Z `Q]pcY S_
b[_\m[_ dT_U^_ aQX7

3 bQ]_] \dhiV] b\dhQV `a_TaQ]]Q5 ݷQ`_a_SiYbm^ݷ ^Q cQ[do bca_[d5 `a_6
bc_ DݷbSQ\Ycbpݷ Vb\Y cQ[ `_\dhY\_bm ‑ bhYcQZcV5 SQ] _hV^m [ad`^_ `_SVX\_7
Hc_Rl `_^pcm5 [Q[_S ]_WVc Rlcm ^QYfdUiYZ bgV^QaYZ5 `aYUݷcbp Sb`_]^Ycm
bcad[cdad bcV[_S_T_ eaVZ]Q5 X^Q[_]do ^Q] b cVf `_a5 [_TUQ ]l YXdhQ\Y `a_6
TaQ]]Ya_SQ^YV ^Q pXl[V QbbV]R\VaQ 1b]7 c7 :5 27?7>7>ݷ <_[Q\m^lV `VaV]V^^lV
aQX]VjQocbp S bcV[V5 Q bQ] bcV[ aQbcݷc S ^Q`aQS\V^YY d]V^miV^Yp QUaVb_S5
c_ Vbcm S bc_a_^d5 `a_cYS_`_\_W^do c_Z5 [dUQ ]l `VaV]VjQV]bp5 dSV\YhYSQp5
^Q`aY]Va5 Y^UV[b S ]QbbYSV7 6b\Y ]l RdUV] `VaV]VjQcmbp SU_\m ]QbbYSQ5 b_6
XUQ^^_T_ \_[Q\m^_ S ed^[gYY5 _c VT_ ^QhQ\Q [ [_^gd5 ^_ ^V RdUV] X^Qcm5 TUV
^Qf_UYcbp [_^Vg5 Y S aVXd\mcQcV `a_U_\WY] `VaV]VjQcmbp `_ `Q]pcY dWV XQ
TaQ^YgVZ ]QbbYSQ5 c_ aQ^_ Y\Y `_XU^_ ]l U_RVaݷ]bp U_ ]VbcQ5 TUV S bcV[V
aQb`_\QTQVcbp QUaVb S_XSaQcQ YX cV[djVZ ed^[gYY7

5Q\m^VZiVV ‑ UV\_ cVf^Y[Y5 `dbcm Y eY\YTaQ^^_Z7 5_`dbcY]5 ^QiQ `a_6
TaQ]]Q SS_UYc S _U^_Z YX ed^[gYZ \_[Q\m^lZ ]QbbYS Y Sl`_\^pVc S ^VT_
hcV^YV b `_]_jmo 75DC7 >V[YZ X\_d]li\V^^Y[5 X^Qp _R nc_]5 `_Ub_SlSQVc
^QiVZ `a_TaQ]]V ^Q Sf_U bca_[d cQ[_Z U\Y^l5 hc_ QUaVbQ S_XSaQcQ baQXd YX
^Vb[_\m[Yf ed^[gYZ _[QXlSQocbp b_UVaWY]l] nc_Z bca_[Y XQcݷacl5 `aYhݷ]
^V `a_bc_ cQ[5 Q b cjQcV\m^_ aQbbhYcQ^^l] neeV[c_]7 @aY XQSVaiV^YY Sl6
`_\^V^Yp cV[djVZ ed^[gYY S]Vbc_ S_XSaQcQ d`aQS\V^Yp SlXlSQojV]d `a_6
YX_ZUݷc `VaVUQhQ d`aQS\V^Yp cdUQ5 [dUQ XQf_cV\ X\_d]li\V^^Y[5 hc_ `_XS_6
\pVc V]d SlXSQcm S ^QiVZ `a_TaQ]]V \oRdo ed^[gYo b cQ[Y]Y X^QhV^Yp]Y
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`QaQ]Vca_S5 b [Q[Y]Y _^ `_WV\QVc ‑ SVUm ed^[gYp S_Xm]ݷc `QaQ]Vcal YX
bcV[Q5 Q VT_ b_UVaWY]_V XQcݷac_ `a_hYcQ^^_Z 7ݷbca_[_Zݷ 2_\miV c_T_5 Vb\Y S
^QiVZ `a_TaQ]]V ^V ^QZUݷcbp ed^[gYY5 `_Uf_UpjVZ U\p Yb`_\^V^Yp [_SQa6
^lf XQ]lb\_S X\_d]li\V^^Y[Q5 _^ ]_WVc `_bcd`Ycm Vjݷ fYcaVVC SbcQSYcm
S `_Ubd^dcdo 75DC’d bca_[d `a_YXS_\m^lZ ]QiY^^lZ [_U 1T\QS^_V5 hc_Rl S
nc_] [_UV ^V SbcaVhQ\bp RQZc :95 Y^QhV ed^[gYp `aV[aQcYc hcV^YVD ^_ _R_Z6
cYbm RVX cQ[_T_ RQZcQ `a_jV `a_bc_T_25 Y `dcݷ] XQcYaQ^Yp QUaVbQ S_XSaQcQ
_RVb`VhYcm `VaVUQhd d`aQS\V^Yp `ap]_ ^Q nc_c [_U7

9^QhV T_S_ap5 `a_TaQ]]d5 S [_c_a_Z Y]VVcbp SlX_S 75DC5 ]_W^_ XQbcQSYcm
UV\Qcm `aQ[cYhVb[Y hc_ dT_U^_5 S c_] hYb\V ^V Y]VojVV ^YhVT_ _RjVT_ b
Vݷ Ybf_U^l] `aVU^QX^QhV^YV]7 ?bcQ\_bm `aVUbcQSYcm5 hc_ SQiQ `a_TaQ]]Q
aQR_cQVc ^Q [Q[_]6^YRdUm bVaSVaV Y\Y5 b[QWV]5 d`aQS\pVc RQ^[_]Qc_]7

?`YbQ^^Qp cVf^Y[Q ^QXlSQVcbp 2Eff5B ?F5Bfl?G 5H@<?9D Y `aVUbcQS\pVc
b_R_Z _UY^ YX `a_bcVZiYf ]Vc_U_S SX\_]Q [_]`mocVa^lf bYbcV]D _Rlh^_
Y]V^^_ ncd cVf^Y[d aQbb[QXlSQoc U\pݷ ^QhQ\Qݷ ^QhY^QojY] 5ݷfQ[VaQ]ݷ Y
Vݷ WV _`YblSQoc S dhVR^Y[Qf `_ Y^e_a]QgY_^^_Z RVX_`Qb^_bcY5 Vb\Y c_\m[_
QSc_a cQ[_T_ dhVR^Y[Q bQ] f_cm hc_6c_ `_^Y]QVc S nc_Z bQ]_Z RVX_`Qb^_bcY7

3__RjV T_S_ap5 `aY]V^V^YV b\_SQ fQ[Va U\p _R_X^QhV^Yp [_]`mocVa^lf SX\_]6
jY[_S Ybf_U^_ ^V[_aaV[c^_7 FQ[VaQ]Y ^QXlSQoc bVRp Slb_[_[SQ\YeYgYa_SQ^^lV `a_6
TaQ]]Ybcl _`aVUV\ݷ^^_T_ [\QbbQ5 S c_] hYb\V <Y^db C_aSQ\mUb5 AYhQaU Bc_\\]Q^5
NaY[ AVZ]_^U Y ]^_TYV UadTYV X^Q]V^Yc_bcY7 7da^Q\Ybcb[_V `_^Y]Q^YV b\_SQ fQ6ݷ
[Vaݷ pS\pVc b_R_Z ^V R_\VV hV] b\VUbcSYV ^V[_]`VcV^c^_bcY `_UQS\pojVT_ R_\miY^6
bcSQ Wda^Q\Ybc_S `aQ[cYhVb[Y S \oR_] `aVU]VcV5 _ [_c_a_] _^Y `lcQocbp `YbQcm7
B [^YTQ]Y `_ ݷRVX_`Qb^_bcYݷ c_WV Y]Vocbp b\_W^_bcY7 2_\miY^bcS_ [^YT5 S XQT\Q6
SYY [_c_alf d`_]Y^QVcbp Y^e_a]QgY_^^Qp RVX_`Qb^_bcm5 ^Q UV\V gV\Y[_] `_bSpjV^l
[aY`c_TaQeYY5 Q UadTYV Qb`V[cl RVX_`Qb^_bcY `_\^_bcmo YT^_aYadoc7 ;aY`c_TaQeYp5
[_^Vh^_5 SVjm `_\VX^Qp5 ^_ ^Y _c SX\_]Q5 ^Y _c dTa_X5 bSpXQ^^lf b hV\_SVhVb[Y] eQ[6
c_a_]5 _^Q ^Qb ^V b`Qbݷc7

CQ[ Y\Y Y^QhV5 Yb`_\mX_SQcm ed^[gYo 75DC [QcVT_aYhVb[Y ^VU_6
`dbcY]_ ‑ ^Y[_TUQ5 ^Y S [Q[Yf `a_TaQ]]Qf5 ^Y U\p [Q[Yf gV\VZ7
3 RYR\Y_cV[d pXl[Q BY ncQ ed^[gYp `_`Q\Q5 [_TUQ Vjݷ ^V Rl\_ ^Y [_]`mo6
cVa^lf bVcVZ5 ^Y [_]`mocVa^lf SX\_]jY[_S5 ^Y bQ]_T_ `_^pcYp [_]`mocVa6
^_Z RVX_`Qb^_bcY7 CV SaV]V^Q UQS^_ `a_i\Y7

@_hV]d6c_5 UQWV db\liQS Sbݷ b[QXQ^^_V5 ^V[_c_alV bcdUV^cl `lcQcocbp
Yb`_\mX_SQcm 75DC5 ^QUVpbm5 `_6SYUY]_]d5 ^Q hdU_D hQbc_ ]_W^_ dSYUVcm `a_6
TaQ]]d5 TUV ^Q Sf_U 75DC `_UQݷcbp d[QXQcV\m5 [_c_alZ QSc_a `a_TaQ]]l UQWV
^V `_cadUY\bp Y^YgYQ\YXYa_SQcm7 AQXd]VVcbp5 cQ[Qp `a_TaQ]]Q ^V aQR_cQVc5
`a_bc_ `QUQVcD ^V[_c_alf \oRYcV\VZ hdUVb UQWV nc_ ^V _bcQ^QS\YSQVc7 @aY
Y^YgYQ\YXQgYY ]QbbYSQ ^dW^_ d[QXQcm aQX]Va^_bcm5 ^_ SVUm ]l ^V X^QV]5
[Q[_Z U\Y^l RdUVc bca_[Q7 @aY SlX_SV =1<<?3 ^dW^_ d[QXQcm aQX]Va SlUV6
\pV]_Z `Q]pcY5 ^_ SVUm ]l ^V X^QV]5 [Q[_SQ RdUVc bca_[Q7 @aY SlX_SV 675DC
caVRdVcbp d[QXQcm aQX]Va RdeVaQ5 ^_ SVUm ]l ^V X^QV]5 [Q[_Z U\Y^l RdUVc
bca_[Q1 9 c_\m[_ 75DC ^V caVRdVc d[QXlSQcm ^Y[Q[Yf aQX]Va_S7

>Q bQ]_] UV\V ]QbbYS S \oR_] b\dhQV ^dW^_ aQb`_\_WYcm S `Q]pcY Y `aY
nc_]5 aQXd]VVcbp5 `aYUݷcbp d[QXQcm VT_ aQX]Va ‑ U_ c_T_5 [Q[ bca_[Q RdUVc



=7=7 BcQ^UQac^lV ed^[gYY SS_UQ6SlS_UQ :;<

bhYcQ^Q7 D[QXQ^Yp aQX]VaQ YXRVWQcm `_`a_bcd ^VS_X]_W^_5 S bcQ^UQac^_Z
RYR\Y_cV[V BY ^Vc baVUbcS5 [_c_alV Rl nc_ `_XS_\p\Y7 3b5ݷ hV] _c\YhQVcbp
75DC ‑ nc_ cV]5 hc_ _^Q b_SVaiV^^_ b`_[_Z^_ U_`db[QVc Slf_U XQ TaQ^Ygl
]QbbYSQ5 [Q[_S Rl _^ ^Y Rl\5 Y ^Y[Q[ nc_]d ^V `aV`pcbcSdVc5 c_ Vbcm `_XS_\p6
Vc `a_TaQ]]V XQSVaiQcmbp QSQaYZ^_5 `_XS_\pVc X\_d]li\V^^Y[Q] XQcVaVcm
QUaVb S_XSaQcQ S bcV[V Y Sbݷ cQ[_V7 @_]_hm ncQ ed^[gYp ^V ]_WVc ^YhV]D
[bcQcY5 Vb\Y SUadT nc_ dcSVaWUV^YV _bcQSY\_ d SQb _jdjV^YV [Q[_Z6c_ ^VU_6
b[QXQ^^_bcY Y\Y `_U_XaV^YV5 hc_ ݷSbݷ ^Q bQ]_] UV\V ^V b_SbV] cQ[ݷ ‑ X^QhYc5
Sl U_ bYf `_a ^V `_^Y]QVcV5 _ hݷ] YUݷc aVhm5 Y SQ] ba_h^_ caVRdVcbp `_6
bc_a_^^pp `_]_jm U\p `aYSVUV^Yp ]lb\VZ S `_apU_[7 >V `_\V^YcVbm ^QZcY
[_T_6^YRdUm5 [ [_]d ]_W^_ XQ cQ[_Z `_]_jmo _RaQcYcmbp7

@_UhVa[^ݷ]5 hc_ icQc^_T_ b`_b_RQ `a_hYcQcm bca_[d5 ^Y[Q[ ^V
_TaQ^YhYSQp Vݷ U\Y^d5 S RYR\Y_cV[V BY ^Vc ^Y S [Q[_] SYUV7 6b\Y
caVRdVcbp cQ[_V baVUbcS_5 VT_ `aYUݷcbp YXT_c_SYcm bQ]_bc_pcV\m^_ ‑ ^Q`aY6
]Va5 b `_]_jmo `_bY]S_\m^_T_ hcV^Yp S n\V]V^cl UY^Q]YhVb[Y SlUV\V^6
^_T_ ]QbbYSQ5 b dSV\YhV^YV] 1adh^l]12 aQX]VaQ nc_T_ ]QbbYSQ `_ ]VaV ^Q6
U_R^_bcY7 CQ[WV ]_W^_ Yb`_\mX_SQcm UadTYV UY^Q]YhVb[YV bcad[cdal UQ^6
^lf5 ^Q`aY]Va5 b`Yb[YD hc_ XQSVU_]_ ^Y[Q[ ^V `_\dhYcbp ‑ cQ[ nc_ ^QZcY
hc_6^YRdUm 5ݷS_\iVR^_Vݷ [_c_a_V Sl`_\^Yc ncd aQR_cd XQ SQb7 8UVbm cQ[Yf
hdUVb ^V `aVUdb]_caV^_7

=7=7>7 ? RdeVaYXQgYY SS_UQ6SlS_UQ

;Q[ dWV T_S_aY\_bm5 _RjQp _b_RV^^_bcm RYR\Y_cVh^lf ed^[gYZ Slb_[_6
da_S^VS_T_ SS_UQ6SlS_UQ b_bc_Yc S c_]5 hc_ _^Y5 `_]Y]_ `a_hVT_5 _RVb`V6
hYSQoc RdeVaYXQgYo UQ^^lf7 CQ[5 Vb\Y ]l SlXlSQV] ed^[gYo 75D381B5
c_ aVQ\m^_ `a_hYcQ^ RdUVc ^V _UY^ RQZc5 [Q[ ]l ]_T\Y Rl `aVU`_\_WYcm5 Q
bc_\m[_5 b[_\m[_ `ap]_ bVZhQb ]_W^_ `a_hYcQcm YX `_c_[Q bcQ^UQac^_T_ SS_6
UQ5 ^_ ^V R_\miV _`aVUV\ݷ^^_T_ [_\YhVbcSQ 1^Q`aY]Va5 hVclaݷf [Y\_RQZc27
3 hQbc^_bcY5 Vb\Y hcV^YV aVQ\m^_ Sl`_\^pVcbp b [\QSYQcdal5 XQ [_c_a_Z bY6
UYc WYS_Z `_\mX_SQcV\m5 Y nc_c `_\mX_SQcV\m db`V\ dWV ^QRaQcm ^V[_c_a_V
[_\YhVbcS_ UQ^^lf5 c_ b f_a_iVZ bcV`V^mo SVa_pc^_bcY ncY UQ^^lV RdUdc
`a_hYcQ^l SbVD Y^QhV T_S_ap5 [_TUQ ]l SlX_SV] 75D381B5 _^Q `a_hYcQVc Sb5ݷ
hc_ `_\mX_SQcV\m dWV ^QRaQ\5 `aY nc_] ^Q] _^Q _cUQbc c_\m[_ _UY^ RQZc5
Q _bcQ\m^_V `_]VbcYc S RdeVaD `aY b\VUdojV] SlX_SV 75D381B _^Q S_SbV ^V
bcQ^Vc _RaQjQcmbp [ _`VaQgY_^^_Z bYbcV]V5 S]Vbc_ nc_T_ _^Q _cUQbc ^Q] _hV6
aVU^_Z RQZc YX RdeVaQ7

C_ WV bQ]_V `a_Ybf_UYc `aY XQ`YbY S `_c_[ SlS_UQ7 5Q^^lV5 [_c_alV
_b^_S^Qp `a_TaQ]]Q `VaVUQݷc ^Q SlS_U hVaVX Slb_[_da_S^VSlV ed^[gYY ‑
6@ED35 @B9>D6 Y c7 `7 ‑ b_faQ^pocbp S RdeVaV U_ ^Qbcd`\V^Yp _U^_T_ YX db\_6
SYZ5 `aY [_c_alf RdeVa U_\WV^ Rlcm SlcVb^V^7 >Q`aY]Va5 Vb\Y ]l aViY]
be_a]Ya_SQcm R_\VV6]V^VV [ad`^lZ eQZ\ b `_]_jmo 6@ED35 c_ _`VaQgY_^^_Z
bYbcV]V UQ^^lV RdUdc `VaVUQSQcmbp ^V `_ _U^_]d bY]S_\d5 Q baQS^YcV\m^_
R_\miY]Y `_agYp]Y 1hQjV SbVT_ ‑ `_ = TK25 hc_ `_XS_\pVc XQ]Vc^_ db[_6



:;= @a_TaQ]]Ya_SQ^YV ^Q pXl[V BY

aYcm Sl`_\^V^YV `a_TaQ]]l5 SVUm [QWU_V _RaQjV^YV [ _`VaQgY_^^_Z bYbcV6
]V ‑ nc_ YXapU^Qp `_cVap `a_gVbb_a^_T_ SaV]V^Y ^Q `VaV[\ohV^YY [_^cV[6
bc_S Y c7 `7

8Q]VcY]5 hc_ RdeVaYXQgYp SS_UQ S R_\miY^bcSV b\dhQVS ^Y S [Q[_] d`aQS6
\V^YY ^V ^dWUQVcbp5 Y f_cp ^V[_c_alV S_X]_W^_bcY cQ[_T_ d`aQS\V^Yp bd6
jVbcSdoc5 _^Y `_hcY ^V `aY]V^pocbp7 5V\_ S c_]5 hc_ RdeVaYXQgYp SS_UQ
S R_\miY^bcSV b\dhQVS `a_bc_ n[_^_]Yc SaV]p5 ^V UQSQp ^Y[Q[_T_ SYUY]_T_
neeV[cQ7

B_SVaiV^^_ Y^QhV _Rbc_pc UV\Q b RdeVaYXQgYVZ SlS_UQ7 ?R^QadWYcm Vݷ
^Q\YhYV ‑ `a_jV `QaV^_Z aV`lD ^QhY^QojYV `a_TaQ]]Ybcl `aY _c\QU[V
`a_TaQ]] _hV^m hQbc_ U_`db[Qoc SVbm]Q fQaQ[cVa^lZ `a_bhݷcC SbcQSYS S `a_6
TaQ]]d _c\QU_h^do `VhQcm5 XQRlSQoc `aY nc_] `VaVSVbcY bca_[d7 3 aVXd\mcQ6
cV Yf _c\QU_h^lV ^QU`YbY5 VbcVbcSV^^_5 ^V U_bcYTQoc n[aQ^Q5 Q b[Q`\YSQocbp
S RdeVaVD Vb\Y `a_TaQ]]Q `aY nc_] XQSVaiQVcbp QSQaYZ^_5 SlcVb^Ycm RdeVa
_[QXlSQVcbp ^V[_]d5 Y _WYUQSiQpbp ^QU`Ybm ^Q n[aQ^V cQ[ Y ^V `_pS\pVcbp5
YX hVT_ ^VXQUQh\YSlZ `a_TaQ]]Ybc UV\QVc SlS_U5 hc_ U_ _`VaQc_aQ b _c\Q6
U_h^_Z `VhQcmo d`aQS\V^YV ^V U_i\_D SlS_U5 `_^pc^_V UV\_5 _[QXlSQVcbp
gV\Y[_] Y `_\^_bcmo _iYR_h^l]7

BQ]lZ ^QUݷW^lZ b`_b_R XQbcQSYcm RYR\Y_cV[d _cUQcm5 ^Q[_^Vg5 b_UVaWY6
]_V RdeVaQ _`VaQgY_^^_Z bYbcV]V ‑ nc_ `_caVR_SQcm SlcVb^V^Yp RdeVaQ S
pS^_] SYUVD U\p nc_T_ `aVU^QX^QhV^Q ed^[gYp 66<EC8C

9>D 66<EC81ORUN 3CDB51=2D

@aY]V^YS ncd ed^[gYo [ `_c_[d SlS_UQ5 Sl cV] bQ]l] `_caVRdVcV ^V]VU\V^6
^_ _hYbcYcm RdeVa SlS_UQ5 bSpXQ^^lZ b ncY] `_c_[_]D UQ^^lV5 VbcVbcSV^^_5
RdUdc _c`aQS\V^l `_ ^QX^QhV^Yo7

9^cVaVb^_5 hc_ 66<EC8 ]_W^_ `aY]V^Ycm Y [ `_c_[d SS_UQD `aY nc_] S R_\miY^bcSV
aVQ\YXQgYZ Y^e_a]QgYp5 faQ^pjQpbp S RdeVaV5 RdUVc `_`a_bcd bRa_iV^Q7 ?eYgYQ\m6
^_ cQ[_V `_SVUV^YV ^Y[Q[ ^V XQ[aV`\V^_5 cQ[ hc_ S`_\^V S_X]_W^l aVQ\YXQgYY5 ^V
UV\QojYV nc_T_7

6bcVbcSV^^_5 RdeVa SlS_UQ RdUVc _hYjV^5 Q UQ^^lV `VaVUQ^l bYbcV]V5
Vb\Y nc_c RdeVa XQ`_\^V^ Y R_\miV S ^VT_ ^YhVT_ ^V `_]VjQVcbp7 ;a_]V
c_T_5 _hYbc[Q SbVf RdeVa_S SlS_UQ `a_Ybf_UYc `aY [_aaV[c^_] XQSVaiV^YY
SQiVZ `a_TaQ]]l7

BdjVbcSdoc Vjݷ USV bYcdQgYY5 [_TUQ RdeVa SlS_UQ _hYjQVcbp5 f_cp _R
nc_] ^Y[c_ ^V `a_bY\D ^_ hc_Rl _`YbQcm ncY bYcdQgYY5 ^Q] `_^QU_RYcbp `aY6
`_]^Ycm5 hc_ `_c_[ SlS_UQ ]_WVc Rlcm bSpXQ^ b aQX\Yh^l]Y bdj^_bcp]YC
_^ ]_WVc YUcY S UYb[_SlZ eQZ\5 Y\Y S [Q^Q\ 1_Rlh^_ ^Q SS_U UadT_Z `a_6
TaQ]]V25 Y\Y S b_[Vc U\p _c`aQS[Y `_ [_]`mocVa^_Z bVcY5 Y\Y S `bVSU_6
dbca_ZbcS_5 [_c_a_V ]_WVc5 ^Q`aY]Va5 _cUQSQcm UQ^^lV ^Q `aY^cVa Y\Y Vjݷ
S [Q[_V6^YRdUm `VaYeVaYZ^_V dbca_ZbcS_7 BaVUY SbVf ncYf b\dhQVS b\VUdVc
_b_R_ SlUV\Ycm _UY^5 [_TUQ SlS_U YUݷc ^Q cVa]Y^Q\ ‑ dbca_ZbcS_ 1S_X]_W6
^_5 SYacdQ\m^_V25 `aVU`_\QTQojVV5 hc_ `_ cd bc_a_^d VT_ ^Qf_UYcbp WYS_Z



=7=7 BcQ^UQac^lV ed^[gYY SS_UQ6SlS_UQ :;>

`_\mX_SQcV\m7 ?`VaQgY_^^Qp bYbcV]Q `_XS_\pVc dX^Qcm5 cQ[ \Y nc_D S RYR\Y_6
cV[V U\p nc_T_ `aVUdb]_caV^Q ed^[gYp 9C1DDI7 ;_^Vh^_5 nc_ ^V UQݷc bc_`a_6
gV^c^_Z TQaQ^cYY ^Q\YhYp _`ݷ cd bc_a_^dݷ WYS_T_ `_\mX_SQcV\p5 ^_ nc_ Y
^V caVRdVcbpC Vb\Y [Q[Qp6\YR_ `a_TaQ]]Q n]d\YadVc aQR_cd cVa]Y^Q\Q5 c_5
b\VU_SQcV\m^_5 `_ [Q[Y]6c_ `aYhY^Q] VZ caVRdVcbp5 hc_Rl Vݷ `Qac^ݷal `_
SXQY]_UVZbcSYo SV\Y bVRp cQ[5 [Q[ RdUc_ aQR_cQoc b `_\mX_SQcV\V]7

CQ[ Y\Y Y^QhV5 Vb\Y SlS_U `a_Ybf_UYc ^Q cVa]Y^Q\5 RdeVa SlS_UQ
SlcVb^pVcbp Vjݷ S USdf SQW^lf b\dhQpfC `aY SlS_UV bY]S_\Q `V6
aVS_UQ bca_[Y Y `aY Sl`_\^V^YY _`VaQgYY SS_UQ5 `aYhݷ] c_WV ^Q
cVa]Y^Q\V7 5\p `_c_[_S5 ^V bSpXQ^^lf b cVa]Y^Q\_]5 nc_T_ ^V `a_Ybf_UYc7

=7=7?7 ݷ3lS_Uݷ S bca_[d Y ݷSS_Uݷ YX bca_[Y

3_X]_W^_bcY _`YbQ^^lf aQ^VV ed^[gYZ e_a]Qc^_T_ SS_UQ6SlS_UQ ]_W^_
XQUVZbcS_SQcm U\p e_a]Ya_SQ^Yp _ce_a]QcYa_SQ^^_T_ cV[bc_S_T_ `aVUbcQS6
\V^Yp S bca_[_S_] RdeVaV S `Q]pcY5 ^V SlS_Up VT_ ^Y[dUQ5 Y ^Q_R_a_c5 U\p
Q^Q\YXQ Y^e_a]QgYY5 S cQ[_] RdeVaV b_UVaWQjVZbp7 Ed^[gYp C@B9>D65 [Q[
Y @B9>D65 Q^Q\YXYadVc e_a]Qc^do bca_[d5 `_ ]VaV ^V_Rf_UY]_bcY YXS\V[Qp
X^QhV^Yp YX b`Yb[Q bS_Yf `QaQ]Vca_S 1c_ Vbcm YX bcV[Q25 ^_ aVXd\mcQc `aV6
_RaQX_SQ^Yp S cV[bc_S_V `aVUbcQS\V^YV ^Y[dUQ ^V SlS_UYcbp5 Q S]Vbc_ nc_T_
b[\QUlSQVcbp S `aVU_bcQS\V^^lZ bca_[_SlZ RdeVa7 @a_eY\m nc_Z ed^[gYY
cQ[_ZC

9>D C@B9>D61381B 32E65 3?>CD 381B 36?B=1D5 7772D

2deVa5 c_ Vbcm ]QbbYS5 S [_c_a_] b\VUdVc be_a]Ya_SQcm aVXd\mcYadojdo
bca_[d5 `VaVUQݷcbp ed^[gYY hVaVX `VaSlZ `QaQ]VcaD _bcQ\m^lV `QaQ]Vcal
cQ[YV WV5 [Q[ d @B9>D6C e_a]Qc^Qp bca_[Q5 [_c_aQp Q^Q\YXYadVcbp S c_h6
^_bcY `_ cV] WV `aQSY\Q]5 hc_ Y U\p _Rlh^_T_ @B9>D65 Y U_`_\^YcV\m^lV
`QaQ]Vcal5 [_c_alV U_\W^l b__cSVcbcS_SQcm `aYbdcbcSdojY] S bca_[V UY6
aV[cYSQ] `aV_RaQX_SQ^Yp7 B\VUdVc5 aQXd]VVcbp5 `_]^Ycm5 hc_ nc_Z ed^[gYY
^V_c[dUQ X^Qcm aQX]Va RdeVaQ5 cQ[ hc_ ^Y[Q[Yf `a_SVa_[ ^Q ncd cV]d _^Q ^V
`a_YXS_UYcD _RVb`VhYcm RdeVa ^dW^_T_ aQX]VaQ ‑ _RpXQ^^_bcm SlXlSQojV6
T_7 ; `aY]Vad5 Vb\Y Sl `aY]V^pVcV UYaV[cYSd ݷ5Cݷ U\p SbcQS[Y S SQi aV6
Xd\mcQc ^V[_Z bca_[Y5 _c^_bYcV\m^_ [_c_a_Z c_h^_ ^V X^QVcV5 [Q[_T_ aQX]VaQ
_^Q ]_WVc _[QXQcmbp5 b\VUdVc _RpXQcV\m^_ _TaQ^YhYcm `a_bcaQ^bcS_5 [_c_a_V
_^Q ]_WVc XQ^pcm S SQiV] aVXd\mcQcV5 d[QXQS `VaVU b`VgYeY[Qc_a_] c_h6ݷ
^_bcmݷD ^Q`aY]Va5 Yb`_\mX_SQcm hc_6^YRdUm Sa_UV Cݷ9C;57ݷ nc_ TQaQ^cYadVc5
hc_ R_\miV ;9 n\V]V^c_S YX RdeVaQ Yb`_\mX_SQ^_ ^V RdUVc7

3 b_SaV]V^^lf SVabYpf RYR\Y_cV[Y5 [Q[ `aQSY\_5 `aYbdcbcSdVc ed^[gYp C>@B9>D65
`aY^Y]QojQp Vjݷ _UY^ `QaQ]Vca ‑ aQX]Va RdeVaQ7 ; b_WQ\V^Yo5 ncQ ed^[gYp S RYR6
\Y_cV[Qf BY `_pSY\Qbm U_bcQc_h^_ `_XU^_D S bcQ^UQacQf _^Q XQ[aV`\V^Q c_\m[_ ^QhY^Qp
b LBB7 3 ^V[_c_alf bcQalf SVabYpf RYR\Y_cV[Y ncQ ed^[gYp `aYbdcbcS_SQ\Q5 ^_ YT^_6
aYa_SQ\Q bS_Z Sc_a_Z `QaQ]Vca7

6b\Y `QaQ]VcaQ]Y [_]Q^U^_Z bca_[Y [_]`Y\pc_aQ XQeY[bYa_SQcm SVabYo pXl6
[Q BY5 Y]VSido ]Vbc_ U_ `aY^pcYp LBB 1^Q`aY]Va5 d[QXQcm S [_]Q^U^_Z bca_[V



:;? @a_TaQ]]Ya_SQ^YV ^Q pXl[V BY

61>C9 6@541>D9325 c_ ed^[gYp C>@B9>D6 _[QWVcbp ^VU_bcd`^QC bYbcV]^lV XQT_\_S_h6
^lV eQZ\l ^Q`YbQ^l cQ[5 hc_Rl _`gYY [_]`Y\pc_aQ S\Yp\Y ^V c_\m[_ ^Q bQ] pXl[5 ^_
Y ^Q S_X]_W^_bcY RYR\Y_cV[Y7 Nc_ _X^QhQVc5 hc_ S `a_V[cQf5 S [_c_alf Yb`_\mX_SQ^YV
JW\R L pS\pVcbp caVR_SQ^YV]5 `aY]V^V^YV C>@B9>D6 ]_WVc _[QXQcmbp ^VS_X]_W^l]7

Ed^[gYo C@B9>D6 hQbc_ Yb`_\mXdoc5 hc_Rl `VaVSVbcY hYb\_ c_T_ Y\Y Y^_6
T_ cY`Q S VT_ cV[bc_S_V `aVUbcQS\V^YV5 ^Q`aY]VaC

381B CDBd<;fD
9>D >D
83 777 38
C@B9>D61CDB5 25425 >2D

8UVbm SlX_S ed^[gYY C@B9>D6 XQ^Vbݷc S ]QbbYS CDB cV[bc_S_V `aVUbcQS\V^YV
hYb\Q5 faQ^pjVT_bp S `VaV]V^^_Z >7 ?hV^m `_\VX^Q ed^[gYp C@B9>D65 [_TUQ
S_X^Y[QVc ^V_Rf_UY]_bcm `VaVUQcm ^V[YV cV[bc_SlV UQ^^lV b Yb`_\mX_SQ^Y6
V] SS_UQ6SlS_UQ ^YX[_T_ da_S^p5 c_ Vbcm ^V`_baVUbcSV^^_ hVaVX bYbcV]^lV
SlX_Sl Y UVb[aY`c_al `_c_[_S5 ]Y^dp Slb_[_da_S^VSdo RYR\Y_cV[dD S nc_]
b\dhQV UQ^^lV b^QhQ\Q e_a]Yadoc S ]QbbYSV cY`Q 381B `aY `_]_jY C@B9>D65
Q XQcV] dWV `VaVUQoc _`VaQgY_^^_Z bYbcV]V7

@_\VX^_ X^Qcm5 hc_ ed^[gYp C@B9>D65 [Q[ Y @B9>D65 Y 6@B9>D65 S_XSaQjQ6
Vc [_\YhVbcS_ ݷSlSVUV^^lfݷ bY]S_\_S5 c_ Vbcm5 `_`a_bcd T_S_ap5 U\Y^d bca_6
[Y5 be_a]Ya_SQ^^_Z S RdeVaV7 ݷd\VS_Z<ݷ RQZc5 `_]Vjݷ^^lZ S [_^Vg bca_[Y5
XUVbm ^V dhYclSQVcbp7

Ed^[gYp CC31>6 `a_UV\lSQVc `a_cYS_`_\_W^do _`VaQgYo5 c_ Vbcm Q^Q6
\YXYadVc bca_[d S b__cSVcbcSYY b XQUQ^^l] e_a]Qc_] Y aQb[\QUlSQVc `_\d6
hV^^lV aVXd\mcQcl `_ QUaVbQ] YX b`Yb[Q `QaQ]Vca_S7 ݷ6 `a_eY\m cQ[_SC

9>D CC31>613?>CD 381B 32E65 3?>CD 381B 36?B=1D5 7772D

@aQSY\Q Y^cVa`aVcQgYY e_a]Qc^_Z bca_[Y S c_h^_bcY b_S`QUQoc b cQ[_Sl]Y
U\p C31>6D a_\m bYcdQgYY [_^gQ eQZ\Q XUVbm YTaQVc `aVWUVSaV]V^^_V _[_^6
hQ^YV bca_[Y 2E65 c_ Vbcm Vb\Y ncQ bca_[Q [_^hY\Qbm aQ^miV5 hV] ed^[gYp
db`Vi^_ `a_Q^Q\YXYa_SQ\Q f_cp Rl _U^d UYaV[cYSd `aV_RaQX_SQ^Yp5 S_XSaQ6
jQVcbp 6:7

6bcm ]^V^YV5 hc_ `_\mXl _c CC31>6 Vjݷ ]V^miV5 hV] _c C31>6D S`a_hV]5 ]l ^V
`aVcV^UdV] ^Q YbcY^d S `_b\VU^VZ Y^bcQ^gYY7

=7=7@7 2\_h^lZ SS_U6SlS_U

6jݷ S_ SS_U^_Z hQbcY 1b]7 c7 :5 2?7=7:ݷ ]l _Rkpb^Y\Y aQX\YhYp ]VWUd cV[6
bc_Sl] Y RY^Qa^l] `aVUbcQS\V^YV] UQ^^lf5 Q `_XWV5 _RbdWUQp @Qb[Q\m5 bQ6
]Y ^QdhY\Ybm aQR_cQcm b eQZ\Q]Y5 Y]VojY]Y [Q[ cV[bc_SlZ5 cQ[ Y RY^Qa^lZ
e_a]Qc7 6bcVbcSV^^_5 `a_TaQ]]l5 ^Q`YbQ^^lV ^Q BY5 c_WV ]_Tdc aQR_cQcm ^V
c_\m[_ b cV[bc_Sl]Y eQZ\Q]Y7

BaVUbcSQ `_bY]S_\m^_T_ SS_UQ Y SlS_UQ 1aQbb]_caV^^lV aQ^VV ed^[gYY
675D3 Y 6@ED32 `aV[aQb^_ b`aQS\pocbp ^V c_\m[_ b `_c_[Q]Y cV[bcQ5 ^_ Y b
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`a_YXS_\m^l]Y `_c_[Q]Y RQZc_S5 S c_] hYb\V ^V Y]VojY]Y ^YhVT_ _RjVT_
b cV[bc_]7 ?`aVUV\pojVZ `aYhY^_Z5 caVRdojVZ `aY]V^V^Yp U\p aQR_cl b
RY^Qa^l]Y eQZ\Q]Y b`VgYQ\m^lf baVUbcS5 _c\Yh^lf _c aQbb]_caV^^lf 6_`ݷ
c_[_Slfݷ ed^[gYZ5 _[QXlSQVcbp b[_aVV ^V bQ]_ ^VcV[bc_S_V `aVUbcQS\V^YV
UQ^^lf5 Q c_5 hc_ cQ[YV UQ^^lV _c^oUm ^V SbVTUQ aQbb]QcaYSQocbp [Q[ `_c_[7
AQR_cQ b RY^Qa^l]Y eQZ\Q]Y hQbc_ _aTQ^YXdVcbp b Yb`_\mX_SQ^YV] `_`VaV6
]V^^_ _`VaQgYZ hcV^Yp Y XQ`YbY S aQX^lV ]VbcQ eQZ\QD b cV[bc_Sl] eQZ\_]
cQ[Qp aQR_cQ ^VS_X]_W^Q YX6XQ ^V`_bc_p^bcSQ aQX]Va_S bca_[ Y cV[bc_Slf
eaQT]V^c_S5 `aVUbcQS\pojYf hYb\Q Y UadTYV UQ^^lV5 ^_ eQZ\5 [_c_alZ ]l
^V bhYcQV] cV[bc_Sl]5 ^Y[c_ ^V ]ViQVc aQbb]QcaYSQcm [Q[ `_b\VU_SQcV\m6
^_bcm ^V[Yf XQ`YbVZ5 [_c_alV ^Y[_TUQ ^V YX]V^poc bS_Z aQX]Va7 6b\Y cQ[YV
XQ`YbY RdUdc aQb`_\_WV^l S ݷ[Qbc_pjV^ݷ eQZ\V5 c_ U\p [QWU_Z XQ`YbY Rd6
UVc YXSVbcV^ ^V c_\m[_ aQX]Va5 ^_ Y Vݷ ]Vbc_^Qf_WUV^YV 1SVUm aQX]Val SbVf
`aVUlUdjYf XQ`YbVZ c_WV YXSVbc^l25 cQ[ hc_ ]_W^_ S \oR_Z ]_]V^c \oRdo
YX XQ`YbVZ [Q[ `a_hYcQcm5 cQ[ Y `VaVXQ`YbQcm7 ?hVSYU^_5 hc_ `aY cQ[_Z aQ6
R_cV ]l aQbb]QcaYSQV] eQZ\ ^V [Q[ `_c_[ Y\Y `_b\VU_SQcV\m^_bcm 1RQZc_S
Y\Y hVT_ Rl cQ] ^Y Rl\_25 Q b[_aVV [Q[ ^V[YZ Q^Q\_T ]QbbYSQ5 c_\m[_ aQb`_6
\_WV^^lZ ^Q UYb[V7 ;_^Vh^_5 RY^Qa^lV UQ^^lV ]_W^_ ^V c_\m[_ faQ^Ycm S
eQZ\Qf5 ^_ Y `VaVUQSQcm hVaVX SbVS_X]_W^lV [Q^Q\l Y b_[Vcl5 Y S nc_] b\d6
hQV _ ݷVbc_^Qf_WUV^YY[ݷ T_S_aYcm RVbb]lb\V^^_5 ^_ nc_ ^V _c]V^pVc UadTYf
_c\YhYZ RY^Qa^lf UQ^^lf _c cV[bc_Slf7

AQbb[QX _ bcQ^UQac^lf ed^[gYpf SS_UQ6SlS_UQ Rl\ Rl ^V`_\^l] RVX d`_6
]Y^Q^Yp baVUbcS aQR_cl b RY^Qa^l]Y eQZ\Q]Y5 Y Y]V^^_ Y] ]l `_bSpcY]
_bcQc_[ `QaQTaQeQD ^_ `aVWUV hV] `a_U_\WYcm5 _c]VcY]5 hc_ ncY baVUbcSQ
baVUY `a_TaQ]]Ybc_S5 `YidjYf ^Q BY5 ^V b\Yi[_] `_`d\pa^l7 HQjV SbVT_
U\p aQR_cl b eQZ\Q]Y5 Y]VojY]Y c_c Y\Y Y^_Z ^VcV[bc_SlZ e_a6
]Qc5 Yb`_\mXdocbp ed^[gYY ^YX[_da_S^VS_T_ SS_UQ6SlS_UQD S bY6
bcV]Qf bV]VZbcSQ ^>9H ncY ed^[gYY `aVUbcQS\poc b_R_Z `_`a_bcd bYbcV]6
^lV SlX_Sl5 c_h^VV ‑ Yf _Rݷac[Y5 c_ Vbcm `_\^_bcmo b__cSVcbcSdoc ]_UV\Y
SS_UQ6SlS_UQ5 aVQ\YXdV]_Z pUa_] _`VaQgY_^^_Z bYbcV]lD `_\dhQVcbp5 hc_ aQ6
R_cQcm b RY^Qa^l]Y eQZ\Q]Y `a_TaQ]]Ybcl `aVU`_hYcQoc RVX `_]_jY b_
bc_a_^l RYR\Y_cV[Y5 _RaQjQpbm [ bYbcV]V ^Q`ap]do7

@aYhY^Q cdc S_c S h7[ݷ 3lb_[_da_S^VSlV baVUbcSQ SS_UQ6SlS_UQ5 aQR_cQ6
ojYV b eQZ\_Sl]Y `VaV]V^^l]Y cY`Q ORUN35 Y]Voc USQ ^Vb_]^V^^lf U_bc_6
Y^bcSQ7 3_6`VaSlf5 _^Y `_XS_\poc `VaVS_UYcm hYb\Q YX S^dcaV^^VT_ `aVU6
bcQS\V^Yp S cV[bc_S_V 1`aY XQ`YbY S `_c_[Y SS_UQ6SlS_UQ2 Y _RaQc^_ 1`aY
hcV^YY YX `_c_[_S27 3_6Sc_alf5 SS_U6SlS_U hVaVX Slb_[_da_S^VSlV `_c_[Y5
[Q[ dWV T_S_aY\_bm5 RdeVaYXdVcbp5 hc_ `_XS_\pVc n[_^_]Ycm ^Q [_\YhVbcSV
U_a_T_bc_pjYf _RaQjV^YZ [ pUad _`VaQgY_^^_Z bYbcV]l7 @VaS_V _[QXlSQVc6
bp gV^^_ `aY aQR_cV b cV[bc_Sl]Y eQZ\Q]Y5 Sc_a_V ‑ `aY aQR_cV b `_c_[Q]Y
1^VSQW^_5 cV[bc_Sl]Y Y\Y RY^Qa^l]Y2D ^_ Vb\Y ]l aQbb]QcaYSQV] eQZ\ [Q[
]QbbYS ^V[Yf 1RY^Qa^lf2 XQ`YbVZ5 hVaVUdp `aY nc_] _`VaQgYY hcV^Yp5 XQ`Y6
bY Y `_XYgY_^Ya_SQ^Yp5 c_ ^Q] _[QXlSQVcbp ^V ^dWV^ ^Y `VaVS_U S cV[bc_S_V
`aVUbcQS\V^YV 1SVUm e_a]Qc d ^Qb RY^Qa^lZ25 ^Y RdeVaYXQgYp5 [_c_aQp aQb6
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bhYcQ^Q ^Q aQR_cd b `_c_[Q]Y Y ^V `aY^_bYc `_\mXl5 Vb\Y `alTQcm `_ eQZ\d
cdUQ6boUQ7

CV] ^V ]V^VV5 Slb_[_da_S^VSQp RYR\Y_cV[Q Sb6ݷcQ[Y b_UVaWYc baVUbcSQ
U\p aQR_cl b eQZ\Q]Y [Q[ ]QbbYSQ]Y `a_YXS_\m^lf UQ^^lf ‑ ed^[gYY
R\_h^_T_ hcV^Yp Y R\_h^_Z XQ`YbY7 3l ]_WVcV `a_`dbcYcm Yf _`YbQ^YV5 [_6
c_a_]d `_bSpjݷ^ _bcQc_[ nc_T_ `QaQTaQeQD `aY nc_] Sl ^YhVT_ ^V `_cVapVcV7
? c_]5 [Q[ aQR_cQcm b eQZ\Q]Y ^Q da_S^V bYbcV]^lf SlX_S_S5 ]l aQbb[QWV]
S 7>7;7<ݷ

8QT_\_S_h^lZ eQZ\ CD49?78 b_UVaWYc `a_c_cY`l ^Vb[_\m[Yf ed^[gYZ5 `_XS_\po6
jYf aQR_cQcm b eQZ\_] [Q[ b ]QbbYS_] `a_YXS_\m^lf 1^VcV[bc_Slf2 UQ^^lf7 ?c[alcm
eQZ\ b\VUdVc5 [Q[ _Rlh^_5 b `_]_jmo ed^[gYY 6?@5>D U\p hcV^Yp Y XQ`YbY `aVU^QX^Q6
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5\p _RVYf ed^[gYZ `QaQ]Vca CDB51= XQUQݷc _c[alclZ eQZ\5 b [_c_al] ^dW^_ aQ6
R_cQcmD `QaQ]Vca > d[QXlSQVc [_\YhVbcS_ n\V]V^c_S5 [_c_alV ^dW^_ `a_hYcQcm Y\Y
XQ`YbQcm5 `QaQ]Vca C9J5 XQUQݷc aQX]Va [QWU_T_ cQ[_T_ n\V]V^cQ7 HVaVX `QaQ]Vca @DB
S ed^[gYY `VaVUQݷcbp QUaVb _R\QbcY `Q]pcYC U\p 6GB9D5 ‑ b_UVaWQjVZ Y^e_a]QgYo5
[_c_aQp U_\W^Q Rlcm XQ`YbQ^Q S eQZ\5 Q U\p 6B514 ‑ c_Z5 [dUQ b\VUdVc `_]VbcYcm
`a_hYcQ^^do Y^e_a]QgYo7 3 _R_Yf b\dhQpf ncQ _R\Qbcm `Q]pcY _RpXQ^Q Y]Vcm aQX]Va
^V ]V^miV hV] C9J5·> RQZc7

Ed^[gYY S_XSaQjQoc [_\YhVbcS_ db`Vi^_ `a_hYcQ^^lf Y\Y XQ`YbQ^^lf n\V]V^6
c_S 1^V RQZc_S127 6b\Y `a_YX_i\Q _iYR[Q5 ed^[gYY S_XSaQjQoc ^_\m7 C_ WV bQ]_V
`a_Ybf_UYc5 Vb\Y ed^[gYp 6B5145 ^V `a_hYcQS ^Y _U^_T_ n\V]V^cQ 1nc_ SQW^_25 _R^Q6
adWY\Q bYcdQgYo Vg^_]ݷ eQZ\Q7ݷ BYcdQgYp Vg^_]ݷ eQZ\Qݷ ]_WVc S_X^Y[^dcm5 [_TUQ
^Vb[_\m[_ n\V]V^c_S dWV `a_hYcQ^_D S nc_] b\dhQV 6B514 S_XSaQjQVc hYb\_5 ]�V^miVV5
hV] d[QXQ^^lZ VZ `QaQ]Vca > 1aQS^_V [_\YhVbcSd db`Vi^_ `a_hYcQ^^lf n\V]V^c_S25 Q
b\VUdojVV _RaQjV^YV [ 6B514 dWV SVa^ݷc ^_\m7

?c\YhYcm _iYR_h^do bYcdQgYo _c icQc^_Z 1c_ Vbcm S`_\^V ^_a]Q\m^_Z5 ^V _iY6
R_h^_Z2 bYcdQgYY Vg^_]ݷ eQZ\Qݷ ]_W^_ b `_]_jmo ed^[gYZ 65?6 Y 65BB?BC

9>D 65?61ORUN 3CDB51=2D
9>D 65BB?B1ORUN 3CDB51=2D

Ed^[gYY S_XSaQjQoc ^V^d\VS_V X^QhV^YV 2ݷYbcY^dݷ1 S b\dhQV5 Vb\Y S XQUQ^^_] `_c_[V
S_X^Y[\Q bYcdQgYp Vg^_]ݷ eQZ\Qݷ 165?62 Y\Y _iYR[Q 165BB?B25 S `a_cYS^_] b\dhQV
S_XSaQjQVcbp ^_\m 27ݷWm_\ݷ1 >Q`aY]Va5 Vb\Y ed^[gYp 6B514 SVa^d\Q ^_\m5 ]_W^_
baQXd WV SlXSQcm 65?65 Y Vb\Y _^Q SVa^ݷc YbcY^d ‑ c_ Sbݷ S `_apU[V5 `a_bc_ eQZ\
[_^hY\bp5 Vb\Y WV _^Q SVa^ݷc \_Wm ‑ c_ hc_6c_ `_i\_ ed^UQ]V^cQ\m^_ ^V cQ[7

9X]V^Ycm cV[djdo `_XYgYo S eQZ\V ]_W^_ b `_]_jmo ed^[gYY 6C55;C

9>D 6C55;1ORUN 3CDB51=5 <?>7 ?66C5D5 9>D G85>352D

@QaQ]Vca CDB51= XQUQݷc _c[alclZ eQZ\5 b [_c_al] ^dW^_ aQR_cQcm7 @QaQ]Vca ?66C5D
d[QXlSQVc5 ^Q b[_\m[_ RQZc_S b\VUdVc b]VbcYcmbp5 Q `QaQ]Vca G85>35 _`aVUV\pVc5 _c
[Q[_T_ ]VbcQ ncY RQZcl b\VUdVc _cbhYclSQcm7 @aY X^QhV^YY G85>355 aQS^_] [_^bcQ^cV
\NNTh\N]5 _cbhݷc `_ZUݷc _c ^QhQ\Q eQZ\Q 1X^QhV^YV ?66C5D `aY nc_] U_\W^_ Rlcm
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^V_caYgQcV\m^l]25 `aY X^QhV^YY \NNThL^[ ‑ _c cV[djVZ `_XYgYY 1?66C5D ]_WVc Rlcm
[Q[ `_\_WYcV\m^l]5 cQ[ Y _caYgQcV\m^l]5 Y ^d\VSl]25 `aY X^QhV^YY \NNThNWM ‑ _c
[_^gQ eQZ\Q 1bQ]_V XQRQS^_V5 hc_ U\p nc_T_ b\dhQp X^QhV^YV ?66C5D c_WV ]_WVc Rlcm
\oRl]5 [Q[ _caYgQcV\m^l] Y\Y ^d\VSl]5 cQ[ Y `_\_WYcV\m^l]27 Ed^[gYp S_XSaQjQVc
^_S_V X^QhV^YV cV[djVZ `_XYgYY5 bhYcQp _c ^QhQ\Q eQZ\Q7 Bc_Yc baQXd WV _T_S_aYcmbp5
hc_ ^V SbV `_c_[Y SS_UQ6SlS_UQ U_`db[Qoc YX]V^V^YV cV[djVZ `_XYgYY ‑ ^Q`aY]Va5
`_c_[Y5 bSpXQ^^lV b cVa]Y^Q\_] 1[Q[ ^Q SS_U5 cQ[ Y ^Q SlS_U2 `_ S`_\^V _hVSYU^l]
`aYhY^Q] cQ[_Z S_X]_W^_bcY ^V UQocC UQ^^lV5 `a_`db[QV]lV hVaVX ncY `_c_[Y5 ^YTUV
^V faQ^pcbp5 cQ[ hc_ `_^pcYp cV[djVZݷ `_XYgYYݷ U\p ^Yf `a_bc_ ^Vc7 @aY]Va_] _c[al6
c_T_ `_c_[Q5 XQSVU_]_ `_UUVaWYSQojVT_ `_XYgY_^Ya_SQ^YV5 ]_W^_ bhYcQcm _Rlh^lZ
UYb[_SlZ eQZ\5 _c[alclZ ^Q hcV^YV Y\Y XQ`Ybm7

3_XSaQjQpbm [ ed^[gYp] 6B514 Y 6GB9D55 _c]VcY]5 hc_ ^QYR_\VV d^YSVabQ\m^lZ
aQX]Va ݷn\V]V^cQݷ ‑ _UY^ RQZc5 Y hQjV SbVT_ Y]V^^_ cQ[ b ncY]Y ed^[gYp]Y Y aQR_6
cQoc5 `VaVUQSQp `QaQ]Vca_] C9J5 VUY^Ygd7

=7>7 B_bcQS^_Z cY` UQ^^lf Y UY^Q]YhVb[YV
bcad[cdal

@aY YXdhV^YY @Qb[Q\p ]l dWV bcQ\[YSQ\Ybm b_ bSpX^l]Y UY^Q]YhV6
b[Y]Y bcad[cdaQ]Y UQ^^lf5 cQ[Y]Y [Q[ _U^_bSpX^lZ Y USdbSpX^lZ b`Yb_[5
US_Yh^_V UVaVS_ `_Yb[Q Y fVi6cQR\YgQ7 5\p Yf `_bca_V^Yp5 [a_]V d[QXQcV6
\VZ5 ^dWV^ b_bcQS^_Z cY` UQ^^lf5 [_c_alZ S @Qb[Q\V ^QXlSQVcbp ݷXQ`Ybmݷ
1B53?B42D S nc_Z T\QSV ]l SSVUݷ] Q^Q\_T `Qb[Q\VSb[_Z XQ`YbY5 [_c_alZ S pXl6
[V BY ^QXlSQVcbp ݷbcad[cda_Zݷ Y _R_X^QhQVcbp [\ohVSl] b\_S_] CDBE3D7

=7>7:7 Bcad[cdal

;Q[ ]l dWV X^QV]5 b_bcQS^_Z cY` UQ^^lf `aVU`_\QTQVc5 hc_ `VaV6
]V^^Qp nc_T_ cY`Q b_bc_Yc YX ^Vb[_\m[Yf `VaV]V^^lf UadTYf cY`_S5 `aYhݷ]
S _RjV] b\dhQV aQX\Yh^lf ‑ S nc_] 1RVX_c^_bYcV\m^_ Yb`_\mXdV]_T_ pXl[Q
`a_TaQ]]Ya_SQ^Yp2 b_bc_Yc [\ohVS_V _c\YhYV `VaV]V^^lf b_bcQS^_T_ cY`Q
_c ]QbbYS_S7 N\V]V^cl b_bcQS^_T_ cY`Q5 c_ Vbcm cV `VaV]V^^lV5 YX [_c_alf
b_bc_Yc `VaV]V^^Qp b_bcQS^_T_ cY`Q5 ^QXlSQocbp `_\p]Y<>7

3 pXl[V BY U\p b_XUQ^Yp [\QbbYhVb[Yf b_bcQS^lf cY`_S `aY]V^pVcbp `_6
^pcYV bcad[cdal 5 SS_UY]_V [\ohVSl] b\_S_] CDBE3D7 ?RjYZ `_Uf_U [
bY^cQ[bYbd _`YbQ^Yp XUVbm c_c WV5 hc_ Y U\p dWV X^Q[_]lf ^Q] `VaVhYb\Y6
]lf cY`_SC b^QhQ\Q [\ohVS_V b\_S_ 1XUVbm CDBE3D5 U\p `VaVhYb\Y]lf cY`_S
nc_ Rl\_ b\_S_ 5>E=2 YXSVjQVc [_]`Y\pc_a5 [Q[_T_ a_UQ cY` RdUVc _`Ybl6
SQcmbp5 XQcV] b\VUdVc ^V_RpXQcV\m^_V Y]p ‑ YUV^cYeY[Qc_a5 [_c_alZ S]V6
bcV b `aVUiVbcSdojY] [\ohVSl] b\_S_] b_bcQSYc Y]p cY`QD `_b\V nc_T_ S
eYTda^lf b[_R[Qf b\VUdVc Y^e_a]QgYp _ cY`V5 U\p bcad[cda^_T_ cY`Q nc_
`VaVhYb\V^YV `_\VZ5 b_bcQS\pojYf bcad[cdadD XQSVaiQVc _`YbQ^YV b`Yb_[
SS_UY]lf `VaV]V^^lf5 S_X]_W^_5 `dbc_ZC

<>B__cSVcbcSdojYZ Q^T\YZb[YZ cVa]Y^ ‑ fi5<4CD [Q[ SYUY]5 `VaVS_U S UQ^^_] b\dhQV
`_\dhY\bp Rd[SQ\m^lZ7
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CDBE3D [ EY]pG ] K Eb`Yb_[h`_\VZG M [ Eb`Yb_[h`VaV]7G ] D
;Q[ Y S @Qb[Q\V5 U\p U_bcd`Q [ `_\p] bcad[cdal S BY Yb`_\mXdVcbp c_h[Q5
c_ Vbcm Vb\Y C: ‑ nc_ Y]p `VaV]V^^_Z bcad[cda^_T_ cY`Q Y d nc_Z bcad[cdal
Vbcm `_\V 65 c_ C:76 _R_X^QhQVc b__cSVcbcSdojdo hQbcm `VaV]V^^_Z C:7

>Q`aY]Va5 b_XUQSQp RQXd UQ^^lf U\p dhVR^_T_ XQSVUV^Yp5 ]l ]_T\Y Rl
XQ]VcYcm5 hc_ _c^_bYcV\m^_ [QWU_T_ bcdUV^cQ ^Qb Y^cVaVbdVc VT_ Y]p5 `_\5
T_U a_WUV^Yp5 [_U b`VgYQ\m^_bcY5 ^_]Va [dabQ5 ^_]Va Tad``l 1[_c_alZ ^Q
bQ]_] UV\V \dhiV faQ^Ycm S SYUV ^VR_\mi_Z bca_[Y5 Q ^V hYb\Q5 `_c_]d hc_
cQ[YV ^_]VaQ hQbc_ S[\ohQoc S bVRp U_`_\^YcV\m^lV Rd[Sl25 Q cQ[WV VT_
baVU^YZ RQ\\5 [_c_alZ ]_W^_ faQ^Ycm S SYUV hYb\Q b `\QSQojVZ c_h[_Z7
Bcad[cdaQ5 faQ^pjQp Sbo `VaVhYb\V^^do Y^e_a]QgYo5 ]_T\Q Rl Rlcm _`Y6
bQ^Q5 ^Q`aY]Va5 cQ[C
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?c]VcY]5 hc_ `_U_R^lV [_^bcad[gYY U_`dbcY]l `aY Y^YgYQ\YXQgYY5 ^_ ^V
`aY `aYbSQYSQ^YY 1b]7 aQbbdWUV^YV ^Q bca7 A>2D b UadT_Z bc_a_^l5 `aYbSQ6
YSQcm bcad[cda^lV `VaV]V^^lV UadT UadTd5 S _c\YhYV _c ]QbbYS_S5 ]_W^_7
2_\VV c_T_5 bcad[cdal ]_W^_ `VaVUQSQcm S ed^[gYY S [QhVbcSV `QaQ]Vca_S5
Q cQ[WV S_XSaQjQcm YX ed^[gYZD nc_5 S`a_hV]5 ^V _X^QhQVc5 hc_ cQ[ UVZbcSY6
cV\m^_ ^dW^_ UV\Qcm5 XQ Yb[\ohV^YV] b\dhQVS b_SbV] ^VR_\miYf bcad[cdaD
Vb\Y SQiQ bcad[cdaQ Y]VVc R_\VV6]V^VV bdjVbcSV^^lZ _Rk5[ݷ `VaVUQSQcm S
ed^[gYo \dhiV Sb6ݷcQ[Y Vݷ QUaVb7 Hc_ [QbQVcbp S_XSaQcQ YX ed^[gYY5 c_
_Rlh^_ UV\Qoc Y^QhVC S ed^[gYo `VaVUQoc QUaVb bcad[cda^_Z `VaV]V^^_Z5
Y ed^[gYp XQ`_\^pVc Vݷ `_\p ^dW^_Z Y^e_a]QgYVZ7

9^cVaVb^_5 hc_ bQ]Y `_ bVRV Y]V^Q bcad[cda5 ^V b^QRWݷ^^lV b\_S_] CDBE3D5 _RaQ6
Xdoc S pXl[V BY _cUV\m^_V `a_bcaQ^bcS_ Y]5^ݷ cQ[ hc_ `a_TaQ]]Ybc ]_WVc Yb`_\m6
X_SQcm cQ[_Z WV YUV^cYeY[Qc_a U\p hVT_6^YRdUm Vjݷ ‑ [Q[ Y]p `VaV]V^^_Z5 ed^[gYY5
[Q[_T_6c_ UadT_T_ cY`Q Y c7 `75 Y [_^e\Y[cQ Y]ݷ^ ^V S_X^Y[^Vc7 @_\mX_SQcmbp ncY] ^V
aV[_]V^UdVcbp5 `_b[_\m[d S pXl[V BY44 bYcdQgYp `ap]_ `a_cYS_`_\_W^Q5 Y SQi [_U
]_WVc _[QXQcmbp ^V`aYT_UV^ U\p `a_V[c_S5 S [_c_alf Yb`_\mXdVcbp BY447

9^cVaVb^_5 hc_ Yc_T_SlZ aQX]Va `VaV]V^^_Z bcad[cda^_T_ cY`Q ]_WVc
_[QXQcmbp R_\miV5 hV] bd]]Qa^lZ aQX]Va SbVf Vݷ n\V]V^c_S7 5V\_ cdc S
c_]5 hc_ `VaV]V^^lV 1c7 V7 _R\QbcY `Q]pcY25 XQ^Y]QojYV R_\miV _U^_T_ RQZ6
cQ 1S _RjV] b\dhQV ‑ R_\miV _U^_Z phVZ[Y `Q]pcY2 ^Q ]^_TYf Q``QaQc^lf
QafYcV[cdaQf ]_Tdc ^QhY^Qcmbp S `Q]pcY c_\m[_ b _`aVUV\ݷ^^lf QUaVb_S5
hQjV SbVT_ ‑ hݷc^lf7 >Q`aY]Va5 `a_gVbb_al \@1B3 S__RjV ^V `_UUVaWYSQ6
oc _`VaQgYY YXS\VhV^Yp YX `Q]pcY USdfRQZc^lf Y hVclaݷfRQZc^lf hYbV\
`_ ^Vhݷc^l] QUaVbQ]D `a_gVbb_al Y^cV\_Sb[_Z QafYcV[cdal5 b [_c_al]Y ]l
hQjV SbVT_ aQR_cQV]5 cQ[_V YXS\VhV^YV U_`db[Qoc5 ^_ _^_ aQR_cQVc XQ]Vc^_
]VU\V^^VV5 ^VWV\Y `aY Yb`_\mX_SQ^YY hݷc^lf QUaVb_S7 =_WVc _[QXQcmbp5 hc_
hVclaݷfRQZc^lV gV\lV S bY\d cVf Y\Y Y^lf `aYhY^ U_\W^l aQb`_\QTQcmbp
`_ QUaVbQ]5 [aQc^l] hVcla5[ݷ Y cQ[ UQ\VV7

;_]`Y\pc_a Sbݷ nc_ dhYclSQVc Y SbcQS\pVc S `VaV]V^^do bcad[cda^_6
T_ cY`Q cQ[ ^QXlSQV]lV SlaQS^YSQojYV RQZcl 1Q^T\7 @1449>7 2ID5C25 S
[_c_alf ^V RdUVc faQ^Ycmbp ^Y[Q[Qp Y^e_a]QgYpD VUY^bcSV^^_V `aVU^QX^Q6
hV^YV ncYf RQZc_S ‑ XQ^Y]Qcm ]Vbc_ cQ[5 hc_Rl _hVaVU^_V `_\V ^QhY^Q\_bm
b QUaVbQ5 [aQc^_T_ USd] Y\Y hVcla7[ݷ CQ[5 S bcad[cdaV CDE45>D YX ^QiVT_
`aY]VaQ [_]`Y\pc_a _RpXQcV\m^_ SbcQSYc SlaQS^YSQojYZ RQZc `_b\V `_\p
C5H5 `aYhݷ] S XQSYbY]_bcY _c [_^[aVc^_Z QafYcV[cdal Y SVabYY [_]`Y\pc_6
aQ cQ[_Z RQZc cQ] ]_WVc _[QXQcmbp _UY^ 1b\VUdojVV `_\V ^Qh^ݷcbp b hݷc^_T_
QUaVbQ2 Y\Y Yf ]_WVc Rlcm caY 1b\VUdojVV `_\V ^Qh^ݷcbp b QUaVbQ5 [aQc^_T_
hVcla27[ݷ

Nc_ pS\V^YV ^QXlSQVcbp SlaQS^YSQ^YV] 1Q^T\7 1<97>=5>D5 hYcQVcbp
25ݷn\QZ^]V^cݷ Y d ^VT_ Vbcm USQ _hV^m SQW^lf b\VUbcSYp7 3_6`VaSlf5 ]l



:<; @a_TaQ]]Ya_SQ^YV ^Q pXl[V BY

S _RjV] b\dhQV ^V ]_WV] X^Qcm5 b[_\m[_ phVV[ `Q]pcY RdUVc XQ^Y]Qcm `VaV6
]V^^Qp bcad[cda^_T_ cY`QD VUY^bcSV^^lZ U_bc_SVa^lZ Ybc_h^Y[ cQ[_Z Y^6
e_a]QgYY ‑ dWV X^Q[_]Qp ^Q] `bVSU_ed^[gYp C9J5?65 [_c_aQp `_XS_\p6
Vc S_b`_\mX_SQcmbp X^Q^YV] _ aQX]VaV5 [_c_al] _R\QUQVc bQ] [_]`Y\pc_a7
>Q`aY]Va5 C9J5?61CDBE3D CDE45>D2 RdUVc `aY [_]`Y\pgYY XQ]V^V^_ gV\l]
hYb\_]5 _X^QhQojY] aQX]Va nc_Z bcad[cdal S `Q]pcYD Vb\Y5 [ `aY]Vad5 ^Q]
^dW^_ SlUV\Ycm UY^Q]YhVb[do `Q]pcm `_U aQX]VjV^YV cQ[_Z bcad[cdal5
`aQSY\m^_ nc_ bUV\Qcm cQ[C

CDBE3D CDE45>D 3@DBD
@DB F =1<<?31C9J5?61CDBE3D CDE45>D22D

;bcQcY5 Vb\Y cQ[_V SlaQWV^YV [QWVcbp b\Yi[_] Ta_]_XU[Y]5 ]_W^_ S_b6
`_\mX_SQcmbp cV]5 hc_ C9J5?6 aQR_cQVc ^V c_\m[_ U\p Y]ݷ^ cY`_S5 ^_ Y U\p
`a_YXS_\m^lf SlaQWV^YZ 1X^QhV^YV SlaQWV^Yp S nc_] b\dhQV YT^_aYadVc6
bp25 Q SlaQWV^YV 3@DB [Q[ aQX Y]VVc ^dW^lZ ^Q] cY` CDBE3D CDE45>DD b
dhݷc_] nc_T_ bca_h[d b SlX_S_] =1<<?3 ]_W^_ `VaV`YbQcm cQ[C

@DB F =1<<?31C9J5?613@DB22D

6b\Y Sl ^V `_^p\Y5 hc_ `a_YX_i\_5 ^V `Q^Y[dZcV Y `YiYcV cQ[5 [Q[ `_^pc^VV7
D[QXQcV\Y 1Y5 S _RjV] b\dhQV5 QUaVb^lV SlaQWV^Yp2 ^Q `VaV]V^^lV

bcad[cda^_T_ cY`Q Yb`_\mXdocbp S BY ^Qbc_\m[_ hQbc_5 hc_ U\p aQR_cl b
^Y]Y UQWV `aYUd]Q^Q b`VgYQ\m^Qp _`VaQgYp7 @dbcm d ^Qb ^V[YZ d[QXQcV\m @
d[QXlSQVc ^Q bcad[cdad cY`Q CDBE3D CDE45>D5 c_ Vbcm _^ _`YbQ^ [Q[

CDBE3D CDE45>D 3@D

6b\Y ]l f_cY] cV`Vam5 Yb`_\mXdp nc_c d[QXQcV\m5 _RaQcYcmbp [ `_\o bcad[6
cdal 1^Q`aY]Va5 [ `_\o I51B25 c_ `aVWUV hV] `aY]V^pcm _`VaQgYo 5ݷc_h[Qݷ
^Q] ^dW^_ bUV\Qcm YX d[QXQcV\p ^Q bcad[cdad5 b_RbcSV^^_ T_S_ap5 bQ]d bcad[6
cdadD nc_ ^Vb\_W^_5 U_bcQc_h^_ `aY]V^Ycm _`VaQgYo aQXl]V^_SQ^YpC 3@ Y
Vbcm ^dW^Qp ^Q] bcad[cdaQ7 >_ S_c `aVWUV hV] `aY]V^pcm c_h[d [ SlaQWV6
^Yo 3@5 bc_Yc Sb`_]^Ycm5 hc_ c_h[Q `aVUbcQS\pVc b_R_Z d^Qa^do _`VaQgYo5 c_
Vbcm _`VaQgYo5 d [_c_a_Z SbVT_ _UY^ _`VaQ^UC S bQ]_] UV\V5 Y]p `_\p bhYcQcm
_`VaQ^U_] ^VS_X]_W^_5 SVUm _^_ ^V pS\pVcbp SlaQWV^YV] [Q[_T_6\YR_ cY`Q5
VT_ ^V\mXp SlhYb\Ycm5 VT_ ^V\mXp SVa^dcm YX ed^[gYY Y c7 `7D `aQSY\m^VV SbVT_
bhYcQcm5 hc_ bY]S_\ c_h[Y ‑ nc_ Vjݷ ^V _`VaQgYp5 Q S_c 7I51B ‑ nc_ _`VaQgYp
1YXS\VhV^Yp `_\p I51B25 `aYhݷ] _^Q5 _hVSYU^_5 d^Qa^Qp Y Y]VVc bdeeY[b^do
e_a]d7 AQ^VV ]l _RbdWUQ\Y5 hc_ bdeeY[b^lV d^Qa^lV _`VaQgYY Y]Voc `aY_6
aYcVc R_\VV Slb_[YZ5 ^VWV\Y `aVeY[b^lV 1b]7 bca7 >;27 B\VU_SQcV\m^_5 Vb\Y
^Q`YbQcm 1[Q[ nc_ hQbc_ `lcQocbp bUV\Qcm ^QhY^QojYV2 3@7I51B5 ]l `_\d6
hY] _iYR[dC _`VaQgYp ݷ7I51Bݷ RdUVc `aY]V^V^Q ^V [ 3@5 Q [ bQ]_]d @5 ^_ SVUm
@ ‑ nc_ `a_bc_ d[QXQcV\m5 ^Y[Q[Yf `_\VZ d ^VT_ ^Vc7 @aYf_UYcbp S]ViQcmbp
S `aY_aYcVc^_bcm _`VaQgYZ5 `aY]V^YS [adT\lV b[_R[Y5 Y SlT\pUYc nc_ cQ[C
13@27I51B7
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>Y[c_ ^V ]ViQVc `ap]_ cQ[ Y `YbQcm S `a_TaQ]]Qf5 ^_5 `_b[_\m[d S bV6
amݷX^lf `a_TaQ]]Qf ^Q BY cQ[Qp bYcdQgYp SbcaVhQVcbp _hV^m hQbc_5 Q SlaQ6
WV^YV cQ[_T_ SYUQ SlT\pUYc Ta_]_XU[_ Y ^V`_^pc^_5 S pXl[ Rl\Q U_RQS\V^Q
_`VaQgYp ݷbcaV\[Qݷ 27ݷ6Gݷ1 3laQWV^YV SYUQ 16G2 _X^QhQVc c_ WV bQ6
]_V5 hc_ Y 131272D `aY nc_]5 aQXd]VVcbp5 ݷ2ݷ U_\W^_ Rlcm Y]V^V] `_\p5 Q
ݷ1ݷ ‑ QUaVb_] bcad[cdal5 S [_c_a_Z cQ[_V `_\V Vbcm7 3]Vbc_ 13@27I51B ]l
]_WV]5 b\VU_SQcV\m^_5 ^Q`YbQcm @6GI51B5 hc_ SlT\pUYc ^V cQ[ dWQb^_7

BY^cQ[bYb bcad[cda Yb`_\mXdVcbp cQ[WV S U_S_\m^_ ^V_WYUQ^^_Z a_\Y ‑ U\p _`Y6
bQ^Yp RYc_Slf `_\VZ5 Q c_h^VV ‑ U\p Q^Q\YXQ Y bY^cVXQ gV\lf hYbV\5 b_bc_pjYf
YX _cUV\m^_ aQbb]QcaYSQV]lf RYc_S Y Yf Tad``7 5\p gV\_hYb\V^^lf `_\VZ bcad[cdal
pXl[ BY `_XS_\pVc S pS^_] SYUV d[QXQcm [_\YhVbcS_ RYc_S5 [_c_alV UQ^^_V `_\V RdUVc
XQ^Y]Qcm7 ;Q[ `aQSY\_5 cQ[YV `_\p _`YblSQoc [Q[ RVXX^Q[_SlV5 Q c_h^VV ‑ b Yb`_\m6
X_SQ^YV] cY`Q E>C97>54 9>D 1^Q`_]^Y]5 hc_ b\_S_ 9>D ]_W^_ _`dbcYcm2D [_\YhVbcS_
RYc_S d[QXlSQVcbp baQXd `_b\V Y]V^Y `_\p hVaVX US_Vc_hYV7 >Q`aY]Va5 bcad[cdaQ
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b_bc_Yc YX hVclaݷf Y]V^_SQ^^lf e\QT_S5 [QWUlZ YX [_c_alf5 RdUdhY _U^_RYc_Sl]5
]_WVc Rlcm aQSV^ \YR_ ^d\o5 \YR_ VUY^YgV5 Y ^V[_VT_ 5ݷchY[Qݷbhݷ ^Q [_c_alZ _cSVUV^_
hVclaV RYcQ5 c_ Vbcm _^ ]_WVc `aY^Y]Qcm X^QhV^YV _c 9 U_ :>7 3QW^_ `_^Y]Qcm5 hc_
`_U_R^_V Y]VVc b]lb\5 c_\m[_ Vb\Y ^Vb[_\m[_ RYc_Slf `_\VZ aQb`_\_WV^l S bcad[cdaV
`_UapU UadT XQ UadT_]5 `_b[_\m[d \oR_V `_\V5 ^V pS\pojVVbp RYc_Sl]5 VbcVbcSV^^_5
RdUVc ^QhY^Qcmbp b TaQ^Ygl phVZ[Y `Q]pcY5 S_X]_W^_5 UQWV ^V R\YWQZiVZ7

9X^QhQ\m^_ SSVUݷ^^lV S pXl[V RYc_SlV `_\p S__RjV ^V `aVU`_\QTQ\_bm b_hVcQcm
S _U^_Z bcad[cdaV b `_\p]Y UadTYf cY`_S7 3 [^YTV ;Va^YTQ^Q Y AYchY T_S_aYcbp5 hc_
RYc_SlV `_\p `aVU^QX^QhV^l5 hc_Rl aQXRYcm ^Q _cUV\m^lV RYcl ]QiY^^_V b\_S_5 `aY6
hݷ] `_apU_[ RYc_S S b\_SV XQSYbYc _c QafYcV[cdal 1`_apU[Q RQZc_S S gV\lf hYb\QfD
b]7 c7 :5 25;7=7:ݷ _`YblSQcm ncY `_\p ]_W^_ c_\m[_ cY`Q 9>D Y\Y E>C97>54 9>D5 Y \dhiV
1U\p b_S]VbcY]_bcY2 `a_bclV 9>D’l ^V `aY]V^pcm5 c_\m[_ RVXX^Q[_SlV5 Q S c_]5 [Q[ nc_
Sbݷ RdUVc _RaQRQclSQcmbp5 ]^_T_V XQSYbYc _c aVQ\YXQgYY [_]`Y\pc_aQ7 ?c]VcY]5 hc_
Tad``Q YUdjYf `_UapU RYc_Slf `_\VZ SbVTUQ XQ^Y]QVc gV\_V hYb\_ b\_S5 ^_5 S`a_hV]5
`_U ݷ[_b\_Sݷ `_^Y]QVcbp bc_\m[_ RQZc5 b[_\m[_ XQ^Y]QVc 9>DD S hQbc^_bcY5 bcad[cdaQ
YX ^QiVT_ `aY]VaQ XQZ]ݷc = RQZcQ [Q[ ^Q <;6RYc^_Z5 cQ[ ^Q ?=6RYc^_Z ]QiY^V7 =_WVc
\Y _U^_ RYc_S_V `_\V aQb`_\QTQcmbp hQbcYh^_ S _U^_] 5ݷb\_SVݷ Q hQbcYh^_ ‑ S UadT_]5
c_WV XQSYbYc _c aVQ\YXQgYY [_]`Y\pc_aQ7

>V[_c_alV [_]`Y\pc_al 1S c_] hYb\V ^Qi 7332 `_XS_\poc _`YblSQcm RYc_SlV `_\p
UadTYf cY`_S ‑ ^Q`aY]Va5 cY`Q 381B7 @aY nc_] YUdjYV `_UapU RYc_SlV `_\p cQ[_Z
[_]`Y\pc_a ݷd`Q[dVcݷ 1eYXYhVb[Y2 S ^VpS^_V hYb\_ c_T_ cY`Q5 [Q[_Z Yb`_\mX_SQ^ `aY
_`YbQ^YY `_\VZ7 6b\Y bcad[cdad YX ^QiVT_ `aY]VaQ ]_UYeYgYa_SQcm S_c cQ[C
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E>C97>54 381B 9?h5BB?BC:D
E>C97>54 381B C55>h1h4979DC:D



:<= @a_TaQ]]Ya_SQ^YV ^Q pXl[V BY

E>C97>54 381B 814h1h5?<C:D
E>C97>54 381B C97>1<54C:D
E>C97>54 381B 3?E>DC=D

MD

‑ c_ _^Q XQZ]ݷc S `Q]pcY _UY^ RQZc5 c_ Vbcm C9J5?61CDBE3D =I6<17Ch32 _[QWVcbp aQS6
^_ :7 NcQ S_X]_W^_bcm _c^_bYcbp [ hYb\d aQbiYaV^YZ pXl[Q5 `aVU\_WV^^lf PW^5 Y S
UadTYf [_]`Y\pc_aQf ^V `_UUVaWYSQVcbp ‑ cQ] Tad``l RYc_Slf `_\VZ SbVTUQ XQ^Y]Qoc
gV\lV 7ݷb\_SQݷ

3 gV\_] `_\VX^_ X^Qcm _ bdjVbcS_SQ^YY RYc_Slf `_\VZ 1^Q`aY]Va5 hc_Rl ^V hdS6
bcS_SQcm bVRp YUY_c_]5 [_TUQ _^Y SQ] SbcaVcpcbp S hdW_] [_UV25 ^_ bc_Yc \Y Yf `aY6
]V^pcm ^Q `aQ[cY[V S bS_Yf `a_TaQ]]Qf ‑ S_`a_b _c[alclZ7 =^_TYV `a_TaQ]]Ybcl
bhYcQoc5 hc_ b ^QR_aQ]Y _cUV\m^lf RYc_S `aQSY\m^VV aQR_cQcm5 Yb`_\mXdp `_RYc_SlV
_`VaQgYY5 cQ[ hc_ RYc_SlV `_\p `a_bc_ ^V ^dW^l7

=7>7;7 ?U^_bSpX^lV b`Yb[Y

B `a_bcVZiVZ YX SbVf ݷbSpX^lfݷ UY^Q]YhVb[Yf bcad[cda UQ^^lf ‑ _U6
^_bSpX^l] b`Yb[_] ‑ ]l dWV X^Q[_]l5 ^Q @Qb[Q\V ]l b nc_Z bdj^_bcmo
aQR_cQ\Y7 5\p n[_^_]YY ]VbcQ ]l _`dbcY] XUVbm `_Ua_R^_V _`YbQ^YV `aYݷ]_S
aQR_cl b_ b`Yb[Q]Y5 SbVS_X]_W^lV UYQTaQ]]l Y c7 `75 Y `_bca_Y] aQbb[QX S
`aVU`_\_WV^YY5 hc_ hYcQcV\m dWV d]VVc aQR_cQcm b_ b`Yb[Q]Y7 6b\Y Sl hdS6
bcSdVcV bVRp ^VdSVaV^^_5 SVa^YcVbm [ `VaS_]d c_]d Y XQ^_S_ `a_aQR_cQZcV
7=7:97;ݷ

>Q`_]^Y]5 hc_ `_U _U^_bSpX^l] b`Yb[_] `_^Y]QVcbp bSpX^Qp bcad[cd6
aQ UQ^^lf5 b_bc_pjQp YX _cUV\m^lf XSV^mVS 5 Y]VojYf b_bcQS^_Z cY`5 _U6
^_ YX `_\VZ [_c_a_T_ `aVUbcQS\pVc b_R_Z d[QXQcV\m ^Q b\VUdojYZ n\V]V^c
b`Yb[QD S `_b\VU^V] n\V]V^cV b`Yb[Q nc_c d[QXQcV\m Y]VVc ^d\VS_V X^QhV^YV
1>9< U\p @Qb[Q\p5 W^UU U\p BY27 5\p aQR_cl b _U^_bSpX^l] b`Yb[_] Yb6
`_\mXdoc d[QXQcV\m ^Q VT_ `VaSlZ n\V]V^c Y U_`_\^YcV\m^lV d[QXQcV\Y5
TUV nc_ caVRdVcbpD ^d\VS_V X^QhV^YV S d[QXQcV\V ^Q `VaSlZ n\V]V^c _X^QhQVc5
hc_ b`Yb_[ `dbc7 @aY aQR_cV ^Q BY S a_\Y XSV^mVS Yb`_\mXdocbp5 VbcVbcSV^6
^_5 bcad[cdalD S hQbc^_bcY5 b`Yb_[ gV\lf hYbV\ ]_W^_ `_bca_Ycm YX cQ[Yf
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ed^[gYY27 Nc_ S c_h^_bcY b__cSVcbcSdVc ^QiY] caݷ] b_bc_p^Yp]5 c_ Vbcm `_6
\dhQVcbp5 hc_ `aY aV[dabYS^_] _Rf_UV UVaVSQ b_bc_p^YV c_WV faQ^Ycbp 1^VpS6
^_2 ‑ S bcV[_Slf eaVZ]Qf S SYUV QUaVbQ S_XSaQcQ7 2_\miV c_T_5 ^Qi bcV[5
aVQ\YX_SQ^^lZ S SYUV _U^_bSpX^_T_ b`Yb[Q YX bcad[cda CDBE3D 213;@1D8 ‑
Vbcm ^V hc_ Y^_V5 [Q[ ]_UV\m Q``QaQc^_T_ bcV[Q5 Yb`_\mXdV]_T_ S aV[dabYS^_]
aViV^YY7

CQ[_V aY^dUYcV\m^_V`ݷ aQXSݷaclSQ^YVݷ aV[dabYY ^Qf_UYc `aY]V^V^YV5
[_TUQ UVaVS_ ^dW^_ _R_ZcY ^V XQ _UY^ `aY5[ݷ Q `_iQT_S_C ^Q`aY]Va5 S UVaVSV
]_Tdc faQ^Ycmbp ^V[YV X^QhV^Yp5 [_c_alV ^Qi ]_Ud\m U_\WV^ _cUQSQcm `_
_U^_]d `_ ]VaV c_T_5 [Q[ Yf d ^Qb XQ`aQiYSQoc7 ?U^Q[_ `_[Q cQ[Qp bYcdQgYp
^V S_X^Y[\Q5 b\VUdVc5 aQXd]VVcbp5 Yb`_\mX_SQcm aV[dabYoC [Q[ ]_W^_ \VT[_
U_TQUQcmbp5 gY[\YhVb[_V aViV^YV XUVbm _[QXlSQVcbp ^V c_\m[_ b\_W^VV `_
cadU_XQcaQcQ] Y `aY\_WV^Yo Y^cV\\V[cQ5 _^_ SU_RQS_[ Yb`_\mXdVc R_\miV
`Q]pcY Y aQR_cQVc XQ]Vc^_ ]VU\V^^VV7

5S_Yh^_V UVaVS_ _Rlh^_ Yb`_\mXdoc U\p db[_aV^Yp `_Yb[Q ^dW^_T_ n\V6
]V^cQ7 5\p nc_T_ n\V]V^cl5 ]�V^miYV UQ^^_T_5 aQb`_\QTQoc S \VS_] `_UUV6
aVSV5 Q n\V]V^cl5 R�_\miYV UQ^^_T_ ‑ S `aQS_]7 5_RQS\V^YV ^_S_T_ n\V]V^cQ
S UVaVS_ b b_faQ^V^YV] VT_ d`_apU_hV^^_bcY ]_W^_ aVQ\YX_SQcm5 ^Q`aY]Va5
cQ[C
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:=A @a_TaQ]]Ya_SQ^YV ^Q pXl[V BY

9>Dh29>hDB55h1441613B??D26GB978D5 >2D
M

@_pb^Y]5 hc_ S ed^[gYo ]l `VaVUQݷ] QUaVb d[QXQcV\p ^Q [_a^VS_Z dXV\ `_U6
UVaVSQD bQ] nc_c d[QXQcV\m ]_WVc Rlcm ^d\VSl]5 hc_ _X^QhQVc5 hc_ `_UUVaVS_
`dbc_5 Y [_ SbV]d UVaVSd gV\Y[_] nc_ c_WV _c^_bYcbpC `_[Q b__cSVcbcSdojYZ
d[QXQcV\m b_UVaWYc ^d\VS_Z QUaVb5 UVaVS_ bhYcQVcbp `dbcl]7 @aY `VaS_^Q6
hQ\m^_] SlX_SV ed^[gYY _^Q `_\dhQVc QUaVb c_T_ d[QXQcV\p5 [_c_alZ Yb6
`_\mXdVcbp S SlXlSQojVZ `a_TaQ]]V U\p aQR_cl b UVaVS_]D _RaQjQpbm aV6
[dabYS^_ [ bVRV bQ]_Z5 _^Q `VaVUQݷc `QaQ]Vca_] QUaVb _U^_T_ YX d[QXQcV\VZ
<56D Y\Y B978D YX cV[djVT_ dX\Q UVaVSQ7

3 bQ]_Z ed^[gYY `aVWUV SbVT_ 1S [QhVbcSV RQXYbQ aV[dabYY2 aQbb]QcaYSQ6
Vcbp [Q[ aQX b\dhQZ `dbc_T_ UVaVSQ8`_UUVaVSQC S nc_] Y c_\m[_ S nc_] b\dhQV
b_XUQݷcbp ^_SlZ n\V]V^c UVaVSQ5 VT_ `_\V F1< XQ`_\^pVcbp U_RQS\pV]l] S
UVaVS_ hYb\_]5 Q d[QXQcV\Y ^Q `_UUVaVSmp `_\dhQoc ^d\VSlV X^QhV^Yp5 hc_
b__cSVcbcSdVc `dbc_cV _R_Yf `_UUVaVSmVS7 >Q nc_] XQUQhQ bhYcQVcbp aViݷ^^_Z
Y d`aQS\V^YV S_XSaQjQVcbp SlXSQSiV]d7

6b\Y UVaVS_ _[QXQ\_bm ^V`dbcl]5 `aVWUV SbVT_ `a_YXS_UYcbp `a_SVa[Q5 ^V
aQS^_ \Y ^_S_V hYb\_ cV[djV]d7 3 nc_] b\dhQV ^V UV\QVcbp ^YhVT_5 `_b[_\m6
[d cQ[_V hYb\_ dWV S^VbV^_ S UVaVS_D d`aQS\V^YV ^V]VU\V^^_ S_XSaQjQVcbp7
3 XQSYbY]_bcY _c aViQV]_Z XQUQhY XUVbm ]_W^_ Rl\_ Rl [Q[6c_ _`_SVbcYcm
T\QS^do `a_TaQ]]d _ c_]5 hc_ ^Q bQ]_] UV\V S UVaVS_ ^YhVT_ ^V S^VbV^_ ‑
^Q`aY]Va5 SVa^dcm 5ݷWm_\ݷ Q S UadTYf b\dhQpf S_XSaQjQcm 5ݷYbcY^dݷ Y c7 U7
=_W^_ Rl\_ Rl `_bcd`Ycm Y fYcaVV5 ^Q`aY]Va5 S [QWU_] dX\V UVaVSQ faQ6
^Ycm ^V c_\m[_ bQ]_ hYb\_5 ^_ Y bhݷchY[5 `_[QXlSQojYZ5 b[_\m[_ aQX nc_
hYb\_ Rl\_ U_RQS\V^_ S UVaVS_7

>Q[_^Vg5 Vb\Y cV[djVV `_UUVaVS_ ^V `dbc_5 ^_ `aY nc_] U_RQS\pV]_V hYb6
\_ ^V aQS^_ cV[djV]d5 _^_ ]_WVc Rlcm \YR_ ]V^miV5 \YR_ R_\miV cV[djVT_D
S ncYf b\dhQpf VT_ b\VUdVc `_`lcQcmbp U_RQSYcm b__cSVcbcSV^^_ S \VS_V Y\Y
S `aQS_V `_UUVaVS_7 Nc_ UV\QVcbp aV[dabYS^l] SlX_S_]5 `aY nc_] S [QhVbcSV
QUaVbQ d[QXQcV\p ^Q [_aV^m `_UUVaVSQ Yb`_\mXdVcbp QUaVb d[QXQcV\p <56D Y\Y
B978D YX cV[djVT_ n\V]V^cQ7 5Q\m^VZiVV ‑ XQR_cQ aV[dabYS^_T_ SlX_SQD ^Q6
`aY]Va5 Vb\Y `_UUVaVS_ _[QXQ\_bm `dbcl]5 c_ dXV\5 b_UVaWQjYZ U_RQS\pV]_V
hYb\_5 bcQ^Vc ^V`_baVUbcSV^^l] `_c_][_] cV[djVT_ dX\Q5 Y cQ[ UQ\VV7

;Q[ YXSVbc^_5 b US_Yh^l]Y UVaVSmp]Y `_Yb[Q bSpXQ^Q _U^Q _hV^m bVamݷX6
^Qp `a_R\V]QC Yf c_`_\_TYp _[QXlSQVcbp XQSYbY]Q _c `_apU[Q5 S [_c_a_]
X^QhV^Yp XQ^_bY\Ybm S UVaVS_7 CQ[5 Vb\Y S `dbc_V UVaVS_ ^QhQcm XQ^_bYcm
`_b\VU_SQcV\m^_bcm gV\lf hYbV\5 dWV d`_apU_hV^^lf `_ S_XaQbcQ^Yo Y\Y
`_ dRlSQ^Yo5 ^_SlV hYb\Q SbVTUQ RdUdc XQ^_bYcmbp S bQ]do `aQSdo 1Y\Y
bQ]do \VSdo2 `_XYgYo UVaVSQ5 Q bQ]_ UVaVS_ `_ bdcY `aVSaQcYcbp S _U^_6
bSpX^lZ b`Yb_[5 _eYgYQ\m^_ Y]V^dV]lZ Sla_WUV^^l] UVaVS_]7 Pb^_5 hc_
`_Yb[ S cQ[_] UVaVSV RdUVc `a_Ybf_UYcm _hV^m ]VU\V^^_7 5\p aViV^Yp nc_Z
`a_R\V]l `aY]V^pocbp cQ[ ^QXlSQV]lV bRQ\Q^bYa_SQ^^lV UVaVSmp7 AQbb[QX
_ ^Yf _`dbcY]5 cV] R_\VV hc_ b`_b_Rl Yf `_bca_V^Yp Y YXSVbc^lV Q\T_aYc]l
RQ\Q^bYa_S[Y `_Ua_R^_ aQb`YbQ^l S \YcVaQcdaV Y ]^_WVbcSV Ybc_h^Y[_S S



=7>7 B_bcQS^_Z cY` UQ^^lf Y UY^Q]YhVb[YV bcad[cdal :=B

9^cVa^VcV7 ?c]VcY] c_\m[_5 hc_ `_Uf_U_S [ `_UUVaWQ^Yo UVaVSQ S bRQ\Q^6
bYa_SQ^^_] b_bc_p^YY bdjVbcSdVc U_S_\m^_ ]^_T_5 Y baVUY ^Yf ^Vc ^Y _U^_T_
`a_bc_T_D hYcQcV\p]5 XQY^cVaVb_SQSiY]bp nc_Z `a_R\V]QcY[_Z5 `_b_SVcdV]
^QhQcm b cQ[ ^QXlSQV]lf [aQb^_6hݷa^lf UVaVSmVS5 `_b[_\m[d baVUY SbVf `_U6
f_U_S [ RQ\Q^bYa_S[V UVaVSmVS nc_c5 `_WQ\dZ5 `a_jV UadTYf7 @aY]VhQcV\m^_5
hc_ `_Uf_U Rl\ YX_RaVcݷ^ S A_bbYY5 c_h^VV ‑ S BBBA7

;Q[ ^Y bcaQ^^_5 S_ ]^_TYf XQUQhQf dUQݷcbp _R_ZcYbm RVX RQ\Q^bYa_S[Y ‑
Vb\Y Sf_U^lV UQ^^lV S bY\d bS_VZ `aYa_Ul _[QXlSQocbp f_a_i_ aQb`aVUV6
\V^l5 UVaVS_ YX^QhQ\m^_ `_\dhQVcbp U_bcQc_h^_ 7ݷ[aQXSVbYbclݷ 6b\Y WV nc_
^V SQi b\dhQZ5 c_ hQbc_ _[QXlSQVcbp `a_jV `aY]V^Ycm [Q[_Z6^YRdUm UadT_Z
SYU UVaVSQ5 ^VWV\Y bca_Ycm US_Yh^_V UVaVS_ Y `lcQcmbp VT_ bRQ\Q^bYa_SQcm7
>Q`aY]Va5 U\p faQ^V^Yp bca_[ hQbc_ `aY]V^pocbp `aVeY[b^lV UVaVSmp
1Q^T\YZb[YZ cVa]Y^ ‑ DB9525 S [_c_alf d [QWU_T_ dX\Q ]_WVc Rlcm bc_\m[_
`_c_][_S5 b[_\m[_ bdjVbcSdVc aQX^lf Rd[S8bY]S_\_SD `a_USYTQpbm _c [_a^p [
\Ybcmp]5 ]l _U^_SaV]V^^_ bUSYTQV]bp SU_\m bca_[Y5 aQbb]QcaYSQp [QWUlZ
aQX b\VUdojYZ Vݷ bY]S_\5 c_ Vbcm ^Q 𝑛6^_] da_S^V UVaVSQ ]l `aY^Y]QV]
aViV^YV5 S [Q[_V `_UUVaVS_ `_ZcY5 Yb`_\mXdp 𝑛6^lZ bY]S_\ YX bca_[Y7 3l6ݷ
b_cQݷ cQ[_T_ UVaVSQ S c_h^_bcY aQS^Q U\Y^V bQ]_Z U\Y^^_Z YX faQ^Y]lf S
[ݷ^ bca_[5 Q `_Yb[ ^dW^_Z bca_[Y caVRdVc bc_\m[Yf baQS^V^YZ5 b[_\m[_ S
bca_[V Vbcm bY]S_\_S7

=7>7>7 ?RkVUY^V^Yp Y SQaYQ^c^lV bcad[cdal

@_U _RkVUY^V^YV] 1E>9?>2 S BY `_^Y]QVcbp cQ[_Z cY` UQ^^lf5 `VaV]V^6
^Qp [_c_a_T_ ]_WVc faQ^Ycm X^QhV^YV _U^_T_ YX ^Vb[_\m[Yf cY`_S5 ^_ c_\m[_
_U^_ S [QWUlZ ]_]V^c7 BY^cQ[bYhVb[Y _RkVUY^V^Yp _hV^m `_f_WY ^Q bcad[6
cdalC _^Y _`YblSQocbp c_h^_ cQ[ WV Y `_ cV] WV `aQSY\Q]5 c_\m[_ S]Vbc_
b\_SQ CDBE3D Yb`_\mXdVcbp b\_S_ E>9?>D d _RkVUY^V^YZ c_h^_ cQ[ WV Vbcm
`_\p5 [ [_c_al] ]_W^_ _RaQjQcmbp hVaVX c_h[d5 Q Vb\Y Yb`_\mXdVcbp QUaVb
_RkVUY^V^Yp ‑ c_ hVaVX 7ݷbcaV\_h[dݷ ?c\YhYV _c bcad[cda5 T_S_ap cVf^Y6
hVb[Y5 S c_]5 hc_ SbV `_\p _RkVUY^V^Yp aQb`_\_WV^l S `Q]pcY ^QhY^Qp b
_U^_T_ Y c_T_ WV QUaVbQ ‑ b c_T_ QUaVbQ5 b [_c_a_T_ ^QhY^QVcbp bQ]_ _Rk6
VUY^V^YV7 Pb^_5 hc_ `aYbSQYSQ^YV X^QhV^Yp \oR_]d YX `_\VZ _RkVUY^V^Yp
`_`a_bcd XQcYaQVc _bcQ\m^lV VT_ `_\p7

>QXSQ^YV ݷRkVUY^V^YV_ݷ _`aQSUlSQVcbp b__RaQWV^Yp]Y YX cV_aYY ]^_WVbcS7 3 bQ6
]_] UV\V5 Vb\Y aQbb]QcaYSQcm cY` UQ^^lf [Q[ ]^_WVbcS_ S_X]_W^lf X^QhV^YZ5 c_
E>9?> UVZbcSYcV\m^_ _[QXlSQVcbp cV_aVcY[_6]^_WVbcSV^^l] _RkVUY^V^YV] cY`_S [Q[
]^_WVbcS7

AQbb]_caY] U\p `aY]VaQ _RkVUY^V^YV
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:>9 @a_TaQ]]Ya_SQ^YV ^Q pXl[V BY

6b\Y cV`Vam _`YbQcm `VaV]V^^do nc_T_ cY`QC

E>9?> C1=@<5hE> CED

c_ S ^QiV] aQb`_apWV^YY _[QWdcbpC `VaV]V^^Qp gV\_T_ cY`Q CE79D `VaV]V^6
^Qp cY`Q 4?E2<5 CE7;D ]QbbYS 381B’_S5 U_bcd`^lZ `_ QUaVbd CE7CDB7 3bV _^Y
aQb`_\_WV^l S `Q]pcY S _U^_] Y c_] WV ]VbcV5 Y^QhV T_S_ap5 hYb\V^^_V X^Q6
hV^YV QUaVb_S 6CE5 6CE795 6CE7; Y CE7CDB _U^_ Y c_ WV7 ?RjYZ _Rkݷ] cQ[_T_
_RkVUY^V^Yp5 b[_aVV SbVT_5 b_bcQSYc :? RQZc5 `_b[_\m[d n\V]V^c CDB d ^VT_
bQ]lZ R_\mi_Z 1f_cp cV_aVcYhVb[Y S_X]_W^l QafYcV[cdal5 ^Q [_c_alf cY`
4?E2<5 _[QWVcbp XQ^Y]QojY] R_\miV :? RQZc27 3 _RjV] b\dhQV aQX]Va _Rk6
VUY^V^Yp aQSV^ ^QYR_\miV]d YX aQX]Va_S VT_ `_\VZ7

9X^QhQ\m^_ _RkVUY^V^Yp Rl\Y `aVU^QX^QhV^l U\p n[_^_]YY `Q]pcY5 ^_
S cQ[_Z a_\Y Yf UQS^_ dWV ^Y[c_ ^V Yb`_\mXdVc5 `_b[_\m[d `Q]pcm ^l^hV U6ݷ
iVSQ5 hVT_ ^Y[Q[ ^V\mXp b[QXQcm _ SaV]V^Y5 XQcaQhYSQV]_] `a_TaQ]]YbcQ]Y
^Q b_XUQ^YV Y _c\QU[d `a_TaQ]]D ]VWUd cV]5 n[_^_]Yp `Q]pcY b `_]_jmo
_RkVUY^V^YZ haVSQcQ ^V_hVSYU^l]Y _iYR[Q]YC ]_W^_ _hV^m \VT[_ `VaV`d6
cQcm5 [Q[_V YX `_\VZ ]l `aYbSQYSQ\Y `_b\VU^Y]5 Q SVUm SbV _bcQ\m^lV `aY
nc_] b_UVaWQc _c[a_SV^^do QRaQ[QUQRad7

?U^_ YX hQbc^lf `aY]V^V^YZ _RkVUY^V^Yp b_bc_Yc S aQbh\V^V^YY c_T_
Y\Y Y^_T_ X^QhV^Yp ^Q b_bcQS\pojYV VT_ RQZcl7 CQ[5 _RkVUY^V^YV

E>9?> C@<9Dh9>D K
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MD

`_XS_\Yc dX^Qcm5 YX [Q[Yf RQZc_S b_bc_Yc `aVUbcQS\V^YV `a_YXS_\m^_T_ gV6
\_T_ hYb\Q5 ^Q`aY]VaC
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@B9>D6122ID5 354 9C 59;He>25 95 C972ID5Cd9f2D

2_\VV Y^cVaVb^lV S_X]_W^_bcY _c[alSQocbp5 Vb\Y _RkVUY^V^YV Yb`_\mXdVc6
bp S [QhVbcSV `_\p bcad[cdal7 AVXd\mcQc `_\dhQVcbp c_c WV5 [Q[ `aY Yb6
`_\mX_SQ^YY SQaYQ^c^lf XQ`YbVZ S @Qb[Q\VD [Q[ `aQSY\_5 `_\p _RkV]\ojVZ
bcad[cdal b_UVaWQc S c_] Y\Y Y^_] SYUV Y^e_a]QgYo _ c_]5 [Q[_V YX `_\VZ
_RkVUY^V^Yp b\VUdVc Yb`_\mX_SQcm7

; `aY]Vad5 Vb\Y Rl ]l `YbQ\Y [Q[_Z6^YRdUm ݷa_USY^dclZ`ݷ [Q\m[d\pc_a
Y\Y UadTdo `a_TaQ]]d5 aQR_cQojdo b e_a]d\Q]Y5 ^Q]5 b[_aVV SbVT_5 `_caV6
R_SQ\bp Rl b`Yb_[ n\V]V^c_S e_a]d\l5 S [QhVbcSV [_c_a_T_ ]_Tdc Slbcd`Qcm
gV\_hYb\V^^lV Y ݷQSQojYV\`ݷ [_^bcQ^cl5 Y]V^Q `VaV]V^^lf5 Q cQ[WV bY]6
S_\l UVZbcSYZ Y b[_R_[7 6b\Y5 b[QWV]5 ]l b_T\QbY]bp _TaQ^YhYcm U\Y^d



=7>7 B_bcQS^_Z cY` UQ^^lf Y UY^Q]YhVb[YV bcad[cdal :>:

Y]V^Y `VaV]V^^_Z bV]mo bY]S_\Q]Y5 hc_Rl b__cSVcbcSdojQp bca_[Q ^V XQ6
^Y]Q\Q R_\miV ]VbcQ5 hV] hYb\_ cY`Q 4?E2<55 c_ U\p `aVUbcQS\V^Yp cQ[Yf
n\V]V^c_S Y Yf faQ^V^Yp S SYUV b`Yb[Q ]l ]_T\Y Rl Yb`_\mX_SQcm b\VUdo6
jdo bcad[cdadC
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@aY nc_] ]_W^_5 ^Q`aY]Va5 db\_SYcmbp5 hc_ Vb\Y X^QhV^YV 3 `aVSliQVc hYb6
\_ <; 1J\LRR6[_U `a_RV\Q25 c_ S `_\V 3 faQ^Ycbp [_U bY]S_\Q _`VaQgYY Y\Y
UadT_T_ ݷ_e_a]d\m^_Tݷ bY]S_\Q 1^Q`aY]Va5 b[_R[Y25 `aY nc_] `_\p _RkVUY6
^V^Yp 41D1 ^V Yb`_\mXdocbpD S `a_cYS^_] b\dhQV X^QhV^YV 3 1^Q`aY]Va5 95 :
Y ;2 _`aVUV\pVc5 [Q[_Z cY` Y]VVc ^Qi n\V]V^c e_a]d\l Y5 b__cSVcbcSV^^_5
[Q[_V YX `_\VZ _RkVUY^V^Yp b\VUdVc Yb`_\mX_SQcm7 5\p X^QhV^YZ 3 b\VUdVc5
`_6SYUY]_]d5 _`YbQcm `VaVhYb\Y]lZ cY`C

5>E= 5H@Bh9D5=hDI@5C
K 59Dh9>D F 95 59Dh42< F :5 59DhF1B F ;5 59Dh=9>h?@ F ’ ’ MD

CV`Vam Vb\Y `_\V 3 aQS^_ X^QhV^Yo 59Dh9>D5 c_ nc_ gV\_hYb\V^^Qp [_^bcQ^cQ
Y Yb`_\mXdVcbp 41D1795 Vb\Y 59Dh42< ‑ nc_ Ua_R^Qp [_^bcQ^cQ Y Yb`_\mXdVcbp
41D1745 Vb\Y 59DhF1B ‑ nc_ Y]p `VaV]V^^_Z Y Yb`_\mXdVcbp 41D17F1BD ^Q[_6
^Vg5 Vb\Y X^QhV^YV 3 R_\miV \YR_ aQS^_ 59Dh=9>h?@5 c_ 41D1 ^V Yb`_\mXdVcbp
S__RjV5 Q n\V]V^c b`Yb[Q `aVUbcQS\pVc b_R_Z bY]S_\ _`VaQgYY Y\Y b[_R[d7
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VT_ `aV_RaQX_SQ^Yo5 SlaQWV^^lV S SYUV ]Q[a_UYaV[cYS Y ]Q[a_SlX_6
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`_XYgYY7 =Q[a_UYaV[cYSl `aVUbcQS\poc b_R_Z `ap]_Z `aY[QX ]Q[a_`a_gVb6
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bY]S_\m^lV Y bca_[_SlV \YcVaQ\l7 >Q`aY]Va5 eaQT]V^c

G89<513?E>D E :92
@B9>D612d54f Q5<<?e>25 3?E>D442D

`aVSaQcYcbp S aVXd\mcQcV Q^Q\YXQ S b\VUdojdo `_b\VU_SQcV\m^_bcm \V[bV]C
5ݷG89<5ݷ 5ݷ1ݷ 5ݷE>D?3ݷ 5ݷEݷ 5ݷ9:ݷ 5ݷ2ݷ 5ݷB9>D6@ݷ 5ݷ1ݷ 2d54fݷ Q5<<?e>25ݷ 5ݷ5ݷ
5ݷE>D?3ݷ 5ݷ44ݷ 5ݷ2ݷ 7ݷDݷ ;_]]V^cQaYY Y `a_RV\m^lV bY]S_\l `_b\V \V[bYhV6
b[_T_ Q^Q\YXQ YbhVXQoc RVX b\VUQ7 >Q SbVf `_b\VUdojYf ncQ`Qf caQ^b\pgYY
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]Qf ^Q BY ]l XQT\QS^lV Rd[Sl S YUV^cYeY[Qc_aQf ^V Yb`_\mX_SQ\Y7 Nc_ ^V
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aVTYbcaQ7 3_6`VaSlf5 cQ[YV Y]V^Q f_a_i_ SYU^_ S cV[bcV `a_TaQ]]l5 _^Y [Q[
RdUc_ T_S_apcC bc_a_W^_5?ݷ cdc ]_WVc S_X^Y[^dcm [Q[Qp6^YRdUm ^VWUQ^^Qp
`a_R\V]Qݷ 1Y5 hc_ fQaQ[cVa^_5 T_S_apc SVbm]Q `_ UV\d27 3_6Sc_alf5 Vb\Y SbV
b\VUdoc nc_]d b_T\QiV^Yo5 c_ ]Q[a_bl Y _Rlh^lV `VaV]V^^lV ^Y[_TUQ ^V
b]_Tdc Sbcd`Ycm S [_^e\Y[c Y b_XUQcm bYcdQgYo5 `_U_R^do SliV`aYSVU6^ݷ
^_ZC S bQ]_] UV\V5 Vb\Y SbV ]Q[a_Y]V^Q ^QRaQ^l R_\miY]Y Rd[SQ]Y5 Q SbV
`a_hYV YUV^cYeY[Qc_al ‑ ]Q\V^m[Y]Y5 c_ ^Y _U^_ ]Q[a_Y]p ^V b_S`QUݷc ^Y
b _U^Y] YX a_hYf`ݷ YUV^cYeY[Qc_a_Sݷ ‑ Y]ݷ^ `VaV]V^^lf5 cY`_S Y c7 U7
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@_UhVa[^ݷ]5 hc_ b c_h[Y XaV^Yp [_]`Y\pc_aQ BY Y]V^V] ]Q[a_bQ ]_WVc
Rlcm \oR_Z YUV^cYeY[Qc_aD b_T\QiV^YV ^Qbhݷc XQT\QS^lf Rd[S ‑ nc_ caQUY6
gYp5 SSVUݷ^^Qp `a_TaQ]]YbcQ]Y5 Q ^V caVR_SQ^YV pXl[Q7

B nc_Z caQUYgYVZ bSpXQ^ U_bcQc_h^_ XQRQS^lZ [QXdb7 ;Q[ ]l dWV d`_]Y^Q\Y `aY
_RbdWUV^YY `VaVhYb\Y]_T_ cY`Q 1b]7 7A25>7=ݷ U_ `_pS\V^Yp 5>E=’_S ]Q[a_bl Rl\Y S
pXl[V BY VUY^bcSV^^l] b`_b_R_] SSVUV^Yp Y]V^_SQ^^lf [_^bcQ^cD XQcV]5 [_TUQ `V6
aVhYb\Y]lZ cY` S pXl[V `_pSY\bp5 `a_TaQ]]Ybcl U_S_\m^_ Rlbca_ b__RaQXY\Y5 hc_
VT_ 1Q c_h^VV5 SS_UY]lV Y] YUV^cYeY[Qc_al6X^QhV^Yp2 ]_W^_ Yb`_\mX_SQcm U\p Y]V6
^_SQ^Yp gV\_hYb\V^^lf [_^bcQ^cD ^_ [ nc_]d SaV]V^Y `aYSlh[Q Y]V^_SQcm [_^bcQ^cl
XQT\QS^l]Y Rd[SQ]Y `dbcY\Q ^Qbc_\m[_ T\dR_[YV [_a^Y5 hc_ _R Ybf_U^_Z `aYhY^V cQ[_6
T_ Y]V^_SQ^Yp 1S [QhVbcSV [_c_a_Z Ybf_U^_ Slbcd`Q\Q _`Qb^_bcm ]Q[a_b_S5 bSpXQ^^Qp
b Yf ^V`_UhY^V^YV] _R\Qbcp] SYUY]_bcY2 \oUY dWV db`V\Y `_XQRlcm Y `aY^p\Ybm Y]V6
^_SQcm cQ[ \oRlV [_^bcQ^cl5 S c_] hYb\V SSVUݷ^^lV b `_]_jmo 5>E=7 8Q[aV`\V^Yo
nc_T_ ^_^bV^bQ S ^V]Q\_Z bcV`V^Y b`_b_RbcS_SQ\_ c_5 hc_ ;Va^YTQ^ Y AYchY S bS_VZ
[^YTV Yb`_\mX_SQ\Y XQT\QS^lV Rd[Sl U\p Y]V^_SQ^Yp ]Q[a_b_S5 ^Y[Q[ nc_T_ ^V `_6
pb^pp5 Y SU_RQS_[ bcQ\Y Yb`_\mX_SQcm XQT\QS^lV Rd[Sl U\p Y]V^_SQ^Yp X^QhV^YZ S
`VaVhYb\Y]lf cY`Qf5 _`pcm6cQ[Y ^V UQSQp ^Q ncd cV]d ^Y[Q[Yf `_pb^V^YZ7

9c_T_] SbVZ nc_Z QfY^VY bcQ\_ dUYSYcV\m^_ bY\m^_V aQb`a_bcaQ^V^YV baVUY `a_6
TaQ]]Ybc_S dRVWUݷ^^_bcY S c_]5 hc_6UV XQT\QS^l]Y Rd[SQ]Y b\VUdVc Y]V^_SQcm [_^6
bcQ^cl5 `aY nc_] ^Y[c_ YX aQXUV\pojYf nc_c `aY^gY` ^V ]_WVc UQcm S^pc^_T_ _Rk6
pb^V^Yp5 hV] WV bc_\m ݷY^cVaVb^lݷ Y]V^^_ [_^bcQ^cl5 Q ^V5 ^Q`aY]Va5 Y]V^Q cY`_S
Y\Y ed^[gYZ7 ?^_ Y `_^pc^_5 SVUm YX^QhQ\m^_ `_U ݷY[bcQ^cQ^_]ݷ S BY ]_W^_ Rl\_
`_^Y]Qcm c_\m[_ ]Q[a_bl5 Q b ^Y]Y5 [Q[ ]l dWV SYUV\Y5 Sbݷ ^Qbc_\m[_ `\_f_5 hc_ Yf
UVZbcSYcV\m^_ SVbm]Q WV\QcV\m^_ UV\Qcm ݷXQ]Vc^l]Yݷ S cV[bcVC

34569>5 _N[bhMJWPN[X^\hVJL[X @>?

>_ S_c X^QhV^Yp `VaVhYb\Y]lf cY`_S ‑ nc_5 ^Q `VaSlZ SXT\pU5 _Rl[^_SV^^lV YUV^cY6
eY[Qc_al5 Y S ^Yf ^Vc a_S^l] bhݷc_] ^YhVT_ _b_RV^^_T_7 ?c]VcY]5 hc_ Y ^Q Sc_a_Z
SXT\pU _^Y c_WV pS\pocbp _Rlh^l]Y YUV^cYeY[Qc_aQ]Y5 cQ[ hc_ Vb\Y Sl Yb`_\mXdVcV
5>E=’l `_ ^QX^QhV^Yo ‑ U\p _R_X^QhV^Yp _U^_Z bYcdQgYY YX `aVU_`aVUV\ݷ^^_T_ ]^_6
WVbcSQ ‑ c_ YUV^cYeY[Qc_al ]_W^_ 1Y5 `_WQ\dZ5 ^dW^_2 `YbQcm5 [Q[ _Rlh^_5 S ^YW^V]
aVTYbcaV b Yb`_\mX_SQ^YV] `_Uhݷa[YSQ^Yp7 8UaQSlZ b]lb\ `_Ub[QXlSQVc5 hc_ `aY Yb6
`_\mX_SQ^YY 5>E=’Q ^V `_ ^QX^QhV^Yo5 c_ Vbcm U\p SSVUV^Yp Y]V^_SQ^^lf [_^bcQ^c5
b\VUdVc `_bcd`Qcm c_h^_ cQ[ WVC

5>E= K 12C?<ED5<IhC165h3?>CD1>D F @>? MD

9UV^cYeY[Qc_a5 `_UhY^pojYZbp _R\Qbcp] SYUY]_bcY5 S \oR_] b\dhQV \dhiV5 ^VWV\Y
cQ[_Z YUV^cYeY[Qc_a5 [_c_alZ SVUݷc bVRp [Q[ b\_^ S `_bdU^_Z \QS[V 1Q Y]V^^_ cQ[_Sl
]Q[a_bl S BY25 `_nc_]d ]Vc_U SSVUV^Yp [_^bcQ^c [Q[ YUV^cYeY[Qc_a_S U\p `VaVhYb\Y6
]lf cY`_S `_\dhY\ iYa_[_V aQb`a_bcaQ^V^YV7 8UVbm Sbݷ Vjݷ [Q[ RdUc_ ^Vc `_S_UQ U\p
RVb`_[_ZbcSQ5 ^_ _^ `_pSYcbp5 [Q[ c_\m[_ ]l bUV\QV] b\VUdojYZ ‑ S`_\^V \_TYh^lZ ‑
iQTC aViY] `VaVUV\Qcm cQ[Y] b`_b_R_] SbV dWV Y]VojYVbp [_^bcQ^cl5 [_c_alV Rl\Y
aQ^VV _RkpS\V^l b `_]_jmo 34569>5 Y S b__cSVcbcSYY b SliV_`YbQ^^l]Y b_T\QiV^Y6
p]Y ^QXSQ^l Y]V^Q]Y5 b_bc_pjY]Y YX XQT\QS^lf Rd[S7 3_X]_W^_5 ^V[_c_alV YX ^Yf
]l UQWV `VaVY]V^dV]7 >_ aQ^_ Y\Y `_XU^_ ]l bc_\[^ݷ]bp b_ b\dhQV]5 [_TUQ `VaVY]V6
^_SQ^YV [_^bcQ^cl ^VU_`dbcY]_C ^Q`aY]Va5 [_^bcQ^cQ XQpS\V^Q [Q[ hQbcm Y^cVaeVZbQ
`_`d\pa^_Z RYR\Y_cV[Y5 S[\ohV^Q S U_[d]V^cQgYo Y Yb`_\mXdVcbp S UVbpc[V 1Q c_ Y S



:>A @a_TaQ]]Ya_SQ^YV ^Q pXl[V BY

UVbpc[V clbph2 `a_TaQ]]7 9cQ[5 ]l _R^QadWY\Y [_^bcQ^cd5 [_c_ado ^V\mXp `VaVY]V^_6
SQcmD hc_ WV cV`Vam5 cQ[ Y _bcQSYcm Vݷ S SYUV ]Q[a_bQH 9^_TUQ5 hc_ fQaQ[cVa^_5 Y]V^^_
cQ[ Y `_bcd`Qoc5 S b_SaV]V^^lf `a_TaQ]]Qf ^Q BY [_^bcQ^cl5 SSVUݷ^^lV 34569>5’_]5
Sbݷ Vjݷ SbcaVhQocbp hQjV5 ^VWV\Y 5>E=’_SlV7 >_5 Vb\Y `_Ud]Qcm5 SQ\YU^lf `aYhY^ U\p
cQ[_T_ aViV^Yp `_`a_bcd ^VcC S bQ]_] UV\V5 ^d hV] fdWV bcQ^Vc [_U5 Vb\Y _hVaVU^_Z
]Q[a_b XQ]V^Ycm ^Q RVX_`Qb^do [_^bcQ^cd b cV] WV Y]V^V]H AVXd\mcQc_] bcQ^_SYcbp
]Qbb_S_V Yb`_\mX_SQ^YV S [QhVbcSV Y]ݷ^ [_^bcQ^c `VaVhYb\Y]_T_ cY`Q YUV^cYeY[Qc_6
a_S5 R_\VV `aYSlh^lf S a_\Y ]Q[a_Y]5^ݷ c_ Vbcm b_bc_pjYf YX XQT\QS^lf \QcY^b[Yf
Rd[SC

5>E= K _N[bhMJWPN[X^\hVJL[X F @>? MD

8UVbm ^QiQ [_^bcQ^cQ dWV Y ^V 41>75B?EC5 Y ^V =13B?5 ^_ Vb\Y `VaVY]V^_SQcm Vݷ ]l ^V
b]_T\Y5 c_ hc_ WV cV`Vam `_UV\QcmH

; b_WQ\V^Yo5 `aY nc_] ^Vb[_\m[_ ^QadiQVcbp VUY^__RaQXYV Y]ݷ^ YUV^cYeY[Qc_6
a_SC _U^Y [_^bcQ^cl Y]V^docbp S ^YW^V] aVTYbcaV5 Q UadTYV S SVaf^V]7 @_nc_]d caV6
R_SQ^YV Y]V^_SQcm b Yb`_\mX_SQ^YV] Rd[S SVaf^VT_ aVTYbcaQ \oRlV [_^bcQ^cl5 S c_]
hYb\V Y cQ[YV5 [_c_alV ^Y[_TUQ ^V Rl\Y ]Q[a_bQ]YC

5>E= K JK\XU^]NUbh\JONhLXW\]JW] F @>? MD

^V `_\dhQVcbp _RkpSYcm XQSVU_]_ ^V`aQSY\m^l]C [Q[ ]l SYUV\Y5 ^V[_c_alV [_^bcQ^cl5
`dbcm Y ^V pS\pojYVbp ]Q[a_bQ]Y5 Sbݷ WV `aYf_UYcbp cQ[ Y]V^_SQcm5 Q VUY^__RaQXYV
Y]ݷ^ gV^^_ bQ]_ `_ bVRV7

;Q[ nc_ hQbc_ RlSQVc5 _U^_X^Qh^lf d[QXQ^YZ XUVbm UQcm ^V\mXp7 6b\Y SQb `aYT\Q6
bY\Y S bdjVbcSdojYZ `a_V[c5 b\VUdZcV Y]VojY]bp b_T\QiV^Yp]D Vb\Y Sl ^QhY^QVcV
`a_V[c b ^d\p5 `_Ud]QZcV bQ]Y5 [Q[ SQ] RdUVc dU_R^VV Y]V^_SQcm [_^bcQ^cl5 ^_ ^V
XQRlSQZcV5 _c[dUQ ^Q bQ]_] UV\V SXp\_bm Y]V^_SQ^YV XQT\QS^l]Y Rd[SQ]Y7 6b\Y Rl
^V ]Q[a_bl5 ^V Rl\_ Rl ^Y[Q[Yf _b^_SQ^YZ ݷSlUV\pcmݷ S cV[bcV `a_TaQ]]l Y]V^^_
[_^bcQ^cl5 Q ^V hc_6c_ UadT_V7

=7?7=7 2_\VV b\_W^lV S_X]_W^_bcY ]Q[a_b_S

@aV`a_gVbb_a pXl[Q BY `_XS_\pVc XQUQSQcm ]Q[a_bl b `QaQ]VcaQ]Y7
3 [QhVbcSV `aY]VaQ `aYSVUݷ] bS_V_RaQX^do QbbY[d\]ݷ WQ^aQݷC

34569>5 VJa1J5 K2 11J2 G 1K2 H 1J2 C 1K22

8UVbm SS_UYcbp ]Q[a_b VJa5 `aY^Y]QojYZ USQ `QaQ]VcaQ5 [_c_alV S cV\V
]Q[a_bQ _R_X^QhQocbp [Q[ J Y K7 3lX_S nc_T_ ]Q[a_bQ ]_WVc SlT\pUVcm5 ^Q6
`aY]Va5 cQ[C VJa1H5 :>25 `aY nc_] S]Vbc_ ]Q[a_SlX_SQ RdUVc `_UbcQS\V^_
cV\_ ]Q[a_bQ5 S [_c_a_] `QaQ]Vca J RdUVc XQ]V^ݷ^ ^Q H5 Q `QaQ]Vca K ‑
^Q :>7 @VaVU _c[alSQojVZ [adT\_Z b[_R[_Z5 b [_c_a_Z ^QhY^QVcbp
b`Yb_[ `QaQ]Vca_S5 ^V U_\W^_ Rlcm `a_RV\Q5 Y^QhV SQi b`Yb_[ `QaQ6
]Vca_S RdUVc S_b`aY^pc [Q[ hQbcm cV\Q ]Q[a_bQ5 Q bQ] ]Q[a_b bcQ^Vc _Rlh^_Z
]Q[a_[_^bcQ^c_Z RVX `QaQ]Vca_S7

3l ^QSVa^p[Q _RaQcY\Y S^Y]Q^YV ^Q ^V_WYUQ^^_ R_\mi_V [_\YhVbcS_
[adT\lf b[_R_[D Y^cVaVb^_5 hc_ ;Va^YTQ^ Y AYchY5 `aYS_Up nc_c `aY]Va S
bS_VZ [^YTV5 ^V caQcpc SaV]V^Y ^Q _Rkpb^V^Yp5 Q S]Vbc_ nc_T_ UQoc Vjݷ _UY^
`aY]VaC
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34569>5 CAE1B51H2 H 3 H

Y `aVU\QTQoc SlXSQcm VT_ cQ[C CAE1B51J4:25 ^QUVpbm5 hc_ nc_c aVRdb _[Q6
WVcbp _`ݷ XdRQ]ݷ SbV] RVX Yb[\ohV^Yp hYcQcV\p]7 =l ^V RdUV] bc_\m _`6
cY]YbcYh^l Y `_pb^Y]5 hc_ `a_YX_ZUݷcC S]Vbc_ ]Q[a_SlX_SQ CAE1B51J4:2
`aV`a_gVbb_a bTV^VaYadVc `_b\VU_SQcV\m^_bcm \V[bV] Jݷ 4 : 3 J 4 5ݷ: hc_5
[Q[ ]_W^_ XQ]VcYcm5 ^Q _WYUQSiYZbp [SQUaQc hYb\Q b_SVaiV^^_ ^V `_f_WV7
1^Q\_TYh^_5 Vb\Y Rl ]l _`aVUV\Y\Y ^Qi ]Q[a_b U\p SlhYb\V^Yp ]Q[bY]d]Q
RVX `aY]V^V^Yp b[_R_[C

34569>5 KJMVJa1J5 K2 J G K H J C K

‑ Q `_c_] Yb`_\mX_SQ\Y Rl VT_5 ^Q`aY]Va5 S b_bcQSV SlaQWV^Yp
KJMVJa1:995 :92 3 >5 c_ S]Vbc_ _WYUQSiVT_bp >99 ]l Rl `_\dhY\Y aV6
Xd\mcQc :99C S bQ]_] UV\V5 hV]d Vjݷ U_\W^_ Rlcm aQS^_ SlaQWV^YV
:99 G :9 H :99 C :9 3 >5 `_\dhV^^_V `_b\V ]Q[a_`_UbcQ^_S[YH Hc_Rl YXRV6
WQcm `_U_R^lf SlSVac_S5 `a_TaQ]]Ybcl `aY]V^poc `a_bc_V `aQSY\_C S `Q6
aQ]VcaYX_SQ^^_] ]Q[a_bV [QWU_V Sf_WUV^YV ]Q[a_`QaQ]VcaQ b\V6
UdVc _RpXQcV\m^_ XQ[\ohYcm S [adT\lV b[_R[Y5 Q Sbݷ cV\_ ]Q[a_bQ ‑
Vjݷ S _U^Y7 ?c]VcY]5 hc_ nc_ `aQSY\_ ^Y S [_VZ ]VaV ^V pS\pVcbp caVR_6
SQ^YV] b_ bc_a_^l [_]`Y\pc_aQC V]d Sbݷ aQS^_D b[_aVV nc_ `aQSY\_ b\VUdVc
_c^VbcY [ [QcVT_aYY `aYUd]Q^^lf `a_TaQ]]YbcQ]Y b`_b_R_S `aV_U_\V^Yp `_6
b\VUbcSYZ _U^_T_ YX ]^_TYf [_i]Qa^lf ^VU_hݷc_S pXl[Q BY7 8Q]VcY]5 hc_
[adT\lV b[_R[Y5 UQWV Vb\Y Yf `aQSY\m^_ aQbbcQSYcm5 ^V b`_b_R^l `_R_a_cm
SbV S_X]_W^lV `_b\VUbcSYp `aY]V^V^Yp ]Q[a_b_SD S hQbc^_bcY5 Vb\Y SlaQ6
WV^YV5 XQUQ^^_V S a_\Y _U^_T_ YX `QaQ]Vca_S ^QiVT_ ]Q[a_bQ VJa5 _[QWVcbp
Y]VojY] `_R_h^lZ neeV[c5 c_ nc_c neeV[c ]_WVc `a_pSYcmbp USQWUlD [
`aY]Vad5 S SlaQWV^YY VJa161H2571H22 cQ ed^[gYp 16 Y\Y 725 aVXd\mcQc [_6
c_a_Z _[QWVcbp R_\miV5 RdUVc SlXSQ^Q Sc_a_Z aQX7

3lS_U _[QXlSQVcbp U_bcQc_h^_ _hVSYUV^C Yb`_\mX_SQ^Yp ]Q[a_`a_gVbb_6
aQ b\VUdVc `_ S_X]_W^_bcY YXRVTQcm7 ; b_WQ\V^Yo5 pXl[ BY baQS^YcV\m^_
RVUV^5 `_nc_]d hQbc_ n[_^_]Yp SaV]V^Y Y bY\5 U_bcYTQV]Qp b `_]_jmo ]Q[6
a_b_S5 `VaVSViYSQVc S_X]_W^lV `a_R\V]l7 PXl[ BY `_XS_\pVc `YbQcm ]Q[6
a__`aVUV\V^Yp YX ^Vb[_\m[Yf bca_[5 Y UQWV ncQ S_X]_W^_bcm5 ^Vb]_cap ^Q SbV
^VdU_RbcSQ5 U_S_\m^_ hQbc_ Yb`_\mXdVcbp7 Bca_[Y ݷb[\VYSQocbpݷ b `_]_jmo
bY]S_\Q _RaQc^_Z [_b_Z hVacl 5ݷeݷ [_c_alZ bcQSYcbp S `_b\VU^VZ `_XYgYY
bca_[Y 1c_ Vbcm ^V`_baVUbcSV^^_ `VaVU `VaVS_U_] bca_[Y25 ^Q`aY]Va5 cQ[C
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3b`_]^YS5 hc_ ^Vb[_\m[_ YUdjYf `_UapU bca_[_Slf [_^bcQ^c [_]`Y\pc_a
ݷb[\VYSQVcݷ S _U^d bca_[d5 ]l ]_WV] U_TQUQcmbp5 hc_ XUVbm _`aVUV\V^Q R_\m6
iQp bca_[_SQp [_^bcQ^cQ5 b_UVaWQjQp S bVRV hVclaV bca_[Y cV[bcQ5 aQXUV\6^ݷ
^lV bY]S_\Q]Y `VaVS_UQ bca_[YD Vݷ ]_W^_5 ^Q`aY]Va5 ^Q`VhQcQcm S b\dhQV5
Vb\Y `_\mX_SQcV\m XQRl\ UQcm ^QiVZ `a_TaQ]]V ^dW^lZ VZ `QaQ]Vca [_6
]Q^U^_Z bca_[YC

9611B73 E ;2 K
6@EDC1QNUYh]Na]5 CD45BB2D
B5DEB> :D

M

3_X]_W^_bcm _`YbQ^Yp ]^_T_bca_h^lf ]Q[a_b_S hQbc_ Yb`_\mXdoc U\p _`Y6
bQ^Yp ]Q[a_b_S b `QaQ]VcaQ]Y5 [_c_alV `_c_] aQXS_aQhYSQocbp S gV\lV
ed^[gYY7 @dbcm5 ^Q`aY]Va5 ^Q] `_caVR_SQ\Qbm S_X]_W^_bcm bd]]Ya_SQ^Yp
n\V]V^c_S XQUQ^^_T_ ]QbbYSQ7 6b\Y cY` n\V]V^c_S ^V SlXlSQVc b_]^V^Yp5 c_
Sbݷ U_S_\m^_ `a_bc_D S hQbc^_bcY5 ]QbbYS YX 9>D’_S ]_W^_ `a_bd]]Ya_SQcm
cQ[C
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6b\Y cV`Vam ^Q] `_caVRdVcbp bd]]Q n\V]V^c_S ]QbbYSQ [Q[_T_6c_ UadT_T_
cY`Q5 S T_\_Sd ]_WVc `aYZcY YUVp b[_`Ya_SQcm ncd ed^[gYo Y XQ]V^Ycm S
[_`YY b\_S_ 9>D ^Q Y]p ^dW^_T_ cY`Q5 ^Q`aY]Va5 4?E2<5C
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?U^Q[_ _c aVQ\YXQgYY cQ[Yf YUVZ b\VUdVc S_XUVaWYSQcmbpC [_`Ya_SQ^YV
eaQT]V^c_S [_UQ5 [Q[ YXSVbc^_5 U_ U_RaQ ^V U_S_UYc7 B `_]_jmo ]VfQ^YX6
]Q `QaQ]VcaYX_SQ^^lf ]^_T_bca_h^lf ]Q[a_b_S ]_W^_ `_bcd`Ycm hdcm6hdcm
\dhiVC
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]bYN O^WWJVN13?>CD ]bYN 315 9>D >2 e
K e

]bYN C F 9D e



=7?7 =Q[a_`a_gVbb_a :?:

G89<51> G 92 K e
C 4F 31D e
144D e
>66D e

M e
B5DEB> CD e

M

CV`Vam SSVbcY Vjݷ _U^d cQ[do ed^[gYo U\p bd]]Ya_SQ^Yp ]QbbYS_S _hVaVU6
^_T_ `_^QU_RYSiVT_bp ^Q] cY`Q ]_W^_ RVX Sbp[_T_ [_`Ya_SQ^Yp5 U_bcQc_h^_
bUV\Qcm b__cSVcbcSdojYZ ]Q[a_SlX_SC

VJTNhJ[[Jbh\^VhO^WL]RXW19>Dh1BB1IhCE=5 9>D2
VJTNhJ[[Jbh\^VhO^WL]RXW14?E2<5h1BB1IhCE=5 4?E2<52
VJTNhJ[[Jbh\^VhO^WL]RXW1<?>7h1BB1IhCE=5 <?>72

Y cQ[ UQ\VV7 =_W^_ `_ZcY Vjݷ UQ\miV Y S_b`_\mX_SQcmbp S_X]_W^_bcmo
b[\VYSQ^Ypݷ c_[V^_Sݷ hVaVX `bVSU__`VaQgYo Dݷ33ݷ `_pb^Y]5 hc_ S f_UV ]Q[6
a_`_UbcQ^_S[Y `aV`a_gVbb_a ݷb[\VYSQVcݷ S _U^d \V[bV]d USV aQX^lV \V[bV]l5
]VWUd [_c_al]Y _R^QadWY\_bm nc_ bQ]_V 5ݷ33ݷ `aY nc_] S a_\Y b[\VYSQV]lf
\V[bV] _Rlh^_ Slbcd`Qoc YUV^cYeY[Qc_al7 >Q`aY]Va5 ]l ]_T\Y Rl _`YbQcm
^Qi ]Q[a_b b _U^Y] `QaQ]Vca_]5 Q ^V b USd]pC

34569>5 VJTNhJ[[Jbh\^VhO^WL]RXW1]bYN2 e
]bYN ]bYN 33 h1BB1IhCE=13?>CD ]bYN 315 9>D >2 K e

]bYN C F 9D e
83 777 38

@aY ]Q[a_SlX_SV5 ^Q`aY]Va5 b `QaQ]Vca_] 9>D Wdc[_SQc_V
]bYN 33 h1BB1IhCE= `aVSaQcYcbp S YUV^cYeY[Qc_a 9>Dh1BB1IhCE=5 hc_
S`_\^V b__cSVcbcSdVc ^QiY] gV\p]7 @aQSUQ5 cQ[_V aViV^YV Y]VVc U_S_\m^_
_hVSYU^lZ ^VU_bcQc_[C bdjVbcSdoc Y]V^Q cY`_S YX R_\VV hV] _U^_T_ b\_SQ5 Y
U\p cQ[Yf b\dhQVS ^_SQp SVabYp ]Q[a_bQ ^V T_UYcbp 1[Q[ ]Y^Y]d]5 `aYUݷcbp
`aVUSQaYcV\m^_ SSVbcY ^_S_V Y]p U\p cQ[_T_ cY`Q b `_]_jmo UYaV[cYSl
DI@54565 b]7 27?7<7=ݷ

>VdU_RbcSQ aQR_cl b ]^_T_bca_h^l]Y ]Q[a_bQ]Y ^QhY^Qocbp b c_T_5 hc_
bY]S_\ _RaQc^_Z [_b_Z hVacl5 ݷn[aQ^YadojYZݷ `VaVS_U bca_[Y5 _RpXQ^ Rlcm
Y]V^^_ `_b\VU^Y] bY]S_\_] bca_[YD Vb\Y b\dhQZ^_ _bcQSYcm `_b\V ^VT_
`a_RV\5 cV[bc `VaVbcQ^Vc [_]`Y\Ya_SQcmbp5 `aY nc_] `a_RV\5 [_c_alZ
bcQ\ `aYhY^_Z _iYR[Y5 ^V RdUVc SYU^_7 3`a_hV]5 [ nc_Z _b_RV^^_bcY [_]6
`Y\pc_aQ U_S_\m^_ \VT[_ `aY^_a_SYcmbpD ^_ S_c Vb\Y Sl U_`dbcY\Y S cV[bcV
]Q[a_bQ _iYR[d5 aVXd\mcQc_] [_c_a_Z bcQ^_SYcbp _iYR[Q [_]`Y\pgYY5 c_
[_]`Y\pc_a SlUQbc _iYR[d S c_] ]VbcV5 TUV ]Q[a_b aQb[alSQVcbp5
Q ^V cQ]5 TUV _^ _`YbQ^5 Y SlYb[YSQcm `aYhY^d _iYR[Y S cV\V ]Q[a_bQ
SQ] `aYUݷcbp RVX `_]_jY b_ bc_a_^l [_]`Y\pc_aQD eQ[cYhVb[Y S SQiV] aQb6
`_apWV^YY _bcQ^Vcbp c_\m[_ ^VRVXlXSVbc^lZ Vc_U[ݷ `aYbcQ\m^_T_ SXT\pUQ7ݷ



:?; @a_TaQ]]Ya_SQ^YV ^Q pXl[V BY

; nc_Z _b_RV^^_bcY ]^_T_bca_h^lf ]Q[a_b_S ݷaY^_a_SYcmbp`ݷ ^VS_X]_W^_5
`_b[_\m[d nc_ S__RjV ^V S_`a_b b^_a_S[Y7

>VR_\mido `_]_jm S UV\V _c\QU[Y ]Q[a_b_S SQ] ]_WVc _[QXQcm [\oh
[_]`Y\pc_aQ 6N5 `aVU`YblSQojYZ `aV[aQcYcm [_]`Y\pgYo baQXd `_b\V bcQ6
UYY ]Q[a_`a_gVbbYa_SQ^Yp5 Q aVXd\mcQc SlUQcm S `_c_[ bcQ^UQac^_T_ SlS_UQD
RdUmcV T_c_Sl `aY nc_] dSYUVcm ^V c_\m[_ SQid `a_TaQ]]d5 ^_ Y Sb5ݷ hc_ `_6
\dhY\_bm YX SbVf `_U[\ohݷ^^lf [ ^VZ XQT_\_S_h^lf eQZ\_S 1Q nc_ _Rlh^_
]^_T_27

;_\m b[_a_ ]l d`_]p^d\Y _ b[\VYSQ^YY c_[V^_S hVaVX 335 aQbb[QWV] XQ_U^_ _R Vjݷ
_U^_Z bS_V_RaQX^_Z S_X]_W^_bcY ]Q[a_`a_gVbb_aQC _ `aVSaQjV^YY c_[V^Q S bca_[_Sdo
[_^bcQ^cd7 5_bcYTQVcbp nc_ b `_]_jmo _UY^_h^_Z 5ݷc[YݷaViݷ `_bcQS\V^^_Z ^V`_baVU6
bcSV^^_ `VaVU Y]V^V] ]Q[a_`QaQ]VcaQ7 >Q`aY]VaC

34569>5 _J[hY[RW]1H2 @B9>D6125C F 54e>25 3H5 H2

6b\Y cV`Vam nc_c SlX_S Yb`_\mX_SQcm5 b[QWV]5 cQ[C

9>D 12B1;1412B1 F :<D
_J[hY[RW]112B1;1412B12D

‑ c_ aQb[a_Vcbp ^Qi ]Q[a_b S SlaQWV^YV

@B9>D6125C F 54e>25 212B1;1412B125 12B1;1412B12D

^d Q ^Q`VhQcQ^_ RdUVc5 [Q[ \VT[_ SYUVcm5 hc_6c_ Sa_UV

12B1;1412B1 F :<

3b`_]^YS5 hc_ SbcaVhV^^lV S cV[bcV USQ Y\Y R_\VV YUdjYf `_UapU bca_[_Slf \YcVaQ6
\Q 5ݷb[\VYSQocbpݷ ]l ]_WV] c_T_ WV neeV[cQ U_bcYhm ^Vb[_\m[_ R_\VV Y^cVaVb^l]
b`_b_R_]C

34569>5 _J[hY[RW]1H2 @B9>D613H 2 F 54e>25 H2

=7?7>7 132 =Q[a_bl Y [_^bcad[gYp 4? K M G89<5192

@aY Q[cYS^_] Yb`_\mX_SQ^YY ]Q[a_b_S Sl aQ^_ Y\Y `_XU^_ ^Qc[^ݷcVbm ^Q bYcdQ6
gYo5 [_TUQ S cV\V ]Q[a_bQ `_ c_Z Y\Y Y^_Z `aYhY^V f_hVcbp Yb`_\mX_SQcm ^Vb[_\m[_
_`VaQc_a_S Y\Y UadTdo b\_W^do [_^bcad[gYo Sa_UV _`VaQc_aQ 96 b SVc[_Z 5<C5 Y\Y
R\_[Q b \_[Q\m^l]Y `VaV]V^^l]Y7 2lSQVc Y cQ[5 hc_ _UY^ Y c_c WV ]Q[a_b Sl S XQSYbY6
]_bcY _c b\_WYSiVZbp bYcdQgYY _`aVUV\pVcV `_6aQX^_]d5 c_ b _U^Y] UVZbcSYV] S^dcaY5
c_ b USd]p5 c_ S__RjV [Q[ 5ݷdbcli[d`ݷ ^V UV\Qojdo ^YhVT_7 @aY nc_] f_hVcbp5 hc_Rl
]Q[a_SlX_S S `a_TaQ]]V SlT\pUV\ cQ[ WV5 [Q[ _Rlh^lZ _`VaQc_a b SlX_S_] ed^[gYY5
Sa_UV 5ݷVbVJL[X121B7E=5>D22Dݷ b c_h[_Z b XQ`pc_Z ^Q [_^gV5 Y hc_Rl ncQ [_^bcad[6
gYp ]_T\Q Rlcm RVX _`Qb[Y Yb`_\mX_SQ^Q S \oR_] [_^cV[bcV5 TUV U_`dbcY] _`VaQc_a
SlhYb\V^Yp SlaQWV^Yp5 ^Q`aY]Va5 S [QhVbcSV cV\Q 967 6b\Y ^V `aY^pcm b`VgYQ\m^lf
]Va Y Yb`_\mX_SQcm _UY^ YX b\VUdojYf SQaYQ^c_SC

34569>5 VbVJL[X11B72 611B72D 712D
34569>5 VbVJL[X11B72 611B72D 712
34569>5 VbVJL[X11B72 K 611B72D 712D M



=7?7 =Q[a_`a_gVbb_a :?<

‑ c_ ]_W^_ b f_Ud d[QXQcm [_^bcad[gYo5 [_c_aQp f_cm Y SlT\pUYc S cV[bcV `a_TaQ]]l
b_SVaiV^^_ `aQSY\m^_Z5 cV] ^V ]V^VV ^V _c[_]`Y\YadVcbpC

9613?>42
VbVJL[X121B7E=5>D22D

5<C5
83 777 38

=_W^_ `aYUd]Qcm Y UadTYV [_^cV[bcl5 S [_c_alf SbV Y\Y ^V[_c_alV YX SliV`aYSV6
Uݷ^^lf _`aVUV\V^YZ 7ݷb\_]Qocbpݷ ;Q[ nc_ hQbc_ RlSQVc b pXl[_] BY5 `a_TaQ]]Ybcl
U_S_\m^_ Rlbca_ ^Qi\Y U\p S_X^Y[iVZ `a_R\V]l aQR_cQojVV aViV^YV5 _b^_SQ^^_V ^Q
[_^bcad[gYY5 Ybf_U^_ `aVU^QX^QhV^^_Z b_SVaiV^^_ ^V U\p nc_T_D `a_R\V]Q aViQVcbp
`dcݷ] XQ[\ohV^Yp cV\Q ]Q[a_bQ S Sla_WUV^^lZ gY[\ 4?6G89<5C

34569>5 VbVJL[X11B72 4? K 611B72D 712D M G89<5192

@_b[_\m[d db\_SYV S G89<5 YX^QhQ\m^_ dbcQ^_S\V^_ \_W^l]5 cQ[_Z gY[\5 RdUdhY gY[6
\_] b `_bcdb\_SYV]5 SbVTUQ Sl`_\^pVcbp a_S^_ _UY^ aQXD b UadT_Z bc_a_^l5 bY^cQ[bYb
pXl[Q BY caVRdVc `_b\V ^VT_ bcQSYcm c_h[d b XQ`pc_Z5 hc_ `_\^_bcmo b__cSVcbcSdVc
^QiV]d WV\Q^Yo _c^_bYcV\m^_ SlX_SQ VbVJL[X b c_h[_Z b XQ`pc_Z ^Q [_^gV5 `_U_R^_
_Rl[^_SV^^_Z ed^[gYY7

@_UhVa[^ݷ]5 hc_ `_Uf_UpjQp [_^bcad[gYp ^Qi\Qbm S pXl[V b\dhQZ^_D S hQbc^_bcY5
bY^cQ[bYb ]_T Rl Y ^V caVR_SQcm c_h[Y b XQ`pc_Z S [_^gV [_^bcad[gYY 4?6G89<55 _^Q
cQ] pS^_ YXRlc_h^Q7 @a_TaQ]]Ybcl ^Q BY Sl^dWUV^l Rl\Y bcQcm R_\miY]Y ]QbcVaQ]Y
^Q `_U_R^lV SlUd][Y7

=7?7?7 5YaV[cYSl db\_S^_Z [_]`Y\pgYY

@aV`a_gVbb_a pXl[Q BY b_UVaWYc baVUbcSQ5 `_XS_\pojYV SaV]V^^_ Yb6
[\ohQcm YX [_]`Y\pgYY eaQT]V^cl Ybf_U^_T_ [_UQ5 Q cQ[WV SlRYaQcm _UY^
YX ^Vb[_\m[Yf eaQT]V^c_S S XQSYbY]_bcY _c XQUQ^^lf db\_SYZD nc_ `_XS_\pVc
Rlbca_ b_XUQSQcm aQX\Yh^lV 1^Q`aY]Va5 _c\YhQojYVbp ^QR_a_] S_X]_W^_6
bcVZ5 `aY]V^ݷ^^l]Y Q\T_aYc]Q]Y Y c7 U72 SQaYQ^cl _U^_Z Y c_Z WV `a_TaQ]6
]l5 `aYhݷ] _aTQ^YX_SQcm aQR_cd ]_W^_ cQ[5 hc_ U\p `VaV[\ohV^Yp b _U^_T_
SQaYQ^cQ ^Q UadT_Z ^V `_caVRdVcbp S^_bYcm ^Y[Q[Yf YX]V^V^YZ S Ybf_U^lV
cV[bcl5 hc_ ]_WVc _[QXQcmbp _hV^m SQW^_7

B db\_S^_Z [_]`Y\pgYVZ ]l SbcaVhQ\Ybm dWV USQWUl 1_RQ aQXQ S `Va6
S_] c_]V2 ‑ b^QhQ\Q S hQbcY _ @Qb[Q\V `aY _RbdWUV^YY _c\QU_h^_Z `VhQcY
25>7>:7;ݷ1 Q XQcV] S hQbcY5 `_bSpjݷ^^_Z QbbV]R\Vad ‑ `aY _RbdWUV^YY ]Q[6
a_`a_gVbb_aQ 27=7<7>ݷ1 >QU_ b[QXQcm5 hc_ Y S_ OB55 Y1C31<5 Y S WJ\V ]Q[a_6
UYaV[cYSl5 bSpXQ^^lV b db\_S^_Z [_]`Y\pgYVZ5 `aYi\Y YX pXl[Q BY5 Y nc_
bVZhQb bcQ^Vc _hVSYU^_7

BQ]lZ `a_bc_Z `aY]Va `aY]V^V^Yp db\_S^_Z [_]`Y\pgYY ‑ Yb[\ohV^YV
eaQT]V^cQ5 [_c_alZ R_\miV ^V ^dWV^ 1^Q`aY]Va5 Sl dWV ^Q`YbQ\Y UadT_Z
SQaYQ^c aVQ\YXQgYY c_Z WV XQUQhY25 ^_ dUQ\Ycm VT_ ad[Q ^V `_U^Y]QVcbp7
@aY aQR_cV ^Q UadTYf pXl[Qf `a_TaQ]]Ya_SQ^Yp5 S c_] hYb\V ^Q @Qb[Q\V5
U\p nc_T_ _Rlh^_ Yb`_\mXdocbp X^Q[Y [_]]V^cQaYVS5 b__cSVcbcSdojVV UVZ6
bcSYV UQWV `_\dhY\_ WQaT_^^_V ^QXSQ^YVC XQ[_]]V^cQaYcm [db_[ cV[bcQD S



:?= @a_TaQ]]Ya_SQ^YV ^Q pXl[V BY

Q^T\YZb[_] pXl[V Yb`_\mXdVcbp \Q[_^Yh^_V D? 3?==5>D ?ED7 3 `a_TaQ]]Qf
^Q BY cQ[_Z SQaYQ^c ^V `a_f_UYc5 `_b[_\m[d S\_WV^^lV [_]]V^cQaYY [_]6
`Y\pc_a_] ^V `_UUVaWYSQocbpD nc_c eQ[c dWV d`_]Y^Q\bp ^Q bca7 :>7 3]V6
bc_ X^Q[_S [_]]V^cQaYp S BY U\p SaV]V^^_T_ Yb[\ohV^Yp eaQT]V^cQ [_UQ
Yb`_\mXdoc ]Q[a_UYaV[cYSl 396 9 Y 35>4965 [_c_alV5 [Q[ Y \oRlV UadTYV
]Q[a_UYaV[cYSl5 U_\W^l Rlcm XQ`YbQ^l ^Q _cUV\m^lf bca_[QfC

396 9 83 D89C 9=@<5=5>D1D9?> G1C D?? C<?G 38
F?94 C?BD19>D 315 9>D >2
K

83 777 38
M
35>496

3b5ݷ hc_ ^Q`YbQ^_ ]VWUd bca_[Q]Y 396 9 Y 35>4965 [_]`Y\pc_a `a_bc_ `a_6
YT^_aYadVcD cQ] UQWV ]_W^_ _bcQS\pcm bY^cQ[bYhVb[Y ^V`_\^lV [_^bcad[6
gYY5 cQ[YV [Q[ ^V`Qa^lV b[_R[Y S SlaQWV^Ypf Y _`VaQc_aQf5 _cbdcbcSdojYV
db\_SYp Y c7 `75 ^V\mXp c_\m[_ U_`db[Qcm \V[bYhVb[YV _iYR[Y Sa_UV ^VXQ[al6
clf [_]]V^cQaYVS Y\Y ^VXQSVaiݷ^^lf bca_[_Slf [_^bcQ^c7 6b\Y `_caVRdVc6
bp b^_SQ S[\ohYcm cQ[_Z eaQT]V^c S [_]`Y\pgYo5 dRYaQcm UYaV[cYSl 396 Y
35>496 ^V _RpXQcV\m^_5 U_bcQc_h^_ XQ]V^Ycm 396 9 ^Q 396 :7

5_RQS\V^YV ]Q[a_UYaV[cYSl 35<C5 `_XS_\pVc 1_`pcm6cQ[Y S `a_bcVZiV]
b\dhQV2 _aTQ^YX_SQcm SlR_a ]VWUd aQX^l]Y SQaYQ^cQ]Y [_UQ7 @dbcm5 ^Q`aY6
]Va5 ]l ^Y[Q[ ^V ]_WV] U\p bVRp _`aVUV\Ycm5 [Q[_Z YX USdf SQaYQ^c_S ed^[6
gYY CDB9>7h3?@I5 aQbb]_caV^^lf S A5:7>7=ݷ \dhiV Yb`_\mX_SQcmD `aY]V^V^YV
db\_S^_Z [_]`Y\pgYY `_XS_\Yc ^Q] Y]Vcm S [_UV _RV aVQ\YXQgYY5 _`VaQcYS^_
`VaV[\ohQcmbp ]VWUd ^Y]Y Y baQS^YSQcm5 b [Q[_Z YX ^Yf `a_TaQ]]Q `_\dhQ6
Vcbp \dhiV 1^Q`aY]Va5 RlbcaVV aQR_cQVc2C

396 :
F?94 CDB9>7h3?@I1381B 345CD5 3?>CD 381B 3CB32
K

9>D 9D
6?B19 F 9D CB3d9fD 9442

45CDd9f F CB3d9fD
45CDd9f F 9D

M
35<C5
F?94 CDB9>7h3?@I1381B 345CD5 3?>CD 381B 3CB32
K

6?B1D 3CB3D 45CD445 CB3442
345CD F 3CB3D

345CD F 9D
M
35>496

8Q]V^pp S ]Q[a_UYaV[cYSV 396 VUY^Ygd ^Q ^_\m Y _RaQc^_5 ]l cV] bQ]l]
`aY[QWV] [_]`Y\pc_ad _RaQRQclSQcm `VaSdo \YR_ Sc_ado SVabYo ed^[gYY5



=7?7 =Q[a_`a_gVbb_a :?>

^Q`aY]Va5 S XQSYbY]_bcY _c ^QiVT_ ^Qbca_V^Yp bVT_U^pi^Y] dca_]7 =_W^_
`_bcd`Ycm Y fYcaVV7 3 UYaV[cYSV 396 ^Q bQ]_] UV\V ]_W^_ d[QXQcm \oR_V gV6
\_hYb\V^^_V [_^bcQ^c^_V SlaQWV^YV5 [_c_a_V [_]`Y\pc_a b]_WVc SlhYb\Ycm
^Q ncQ`V ]Q[a_`a_gVbbYa_SQ^Yp5 c_ Vbcm U_ ^QhQ\Q b_RbcSV^^_ [_]`Y\pgYYD
nc_ _X^QhQVc5 hc_ ^Y [ `VaV]V^^l]5 ^Y [ ed^[gYp]5 ^Y UQWV [ [_^bcQ^cQ]5
SSVUݷ^^l] b `_]_jmo 5>E=5 ]l S cQ[Yf SlaQWV^Ypf _RaQcYcmbp ^V b]_WV]
1SbVT_ nc_T_ `_`a_bcd Vjݷ ^Vc5 [_TUQ aQR_cQVc ]Q[a_`a_gVbb_a25 ^_ SVUm bd6
jVbcSdoc Vjݷ Y [_^bcQ^cl5 SS_UY]lV UYaV[cYS_Z 34569>55 c_ Vbcm _Rl[^_6
SV^^lV ]Q[a_bl7 9cQ[5 U\p ^QhQ\Q `aYUd]QV] bVRV Y]p ]Q[a_bY]S_\Q U\p
SlR_aQ ]VWUd aVQ\YXQgYp]YD [Q[ ^Vb\_W^_ XQ]VcYcm5 `VaSQp _c\YhQVcbp _c
Sc_a_Z Yb`_\mX_SQ^YV] Y^UV[bYa_SQ^Yp5 b__cSVcbcSV^^_ ^Qi bY]S_\ ]l cQ[
Y ^QX_Sݷ]C ^\NhRWMNahRWh\][RWPhLXYb7 Bca_h[d b UYaV[cYS_Z 396 XQ]V^Y]
^Q S_c cQ[doC

396 ^\NhRWMNahRWh\][RWPhLXYb

6b\Y b__cSVcbcSdojYZ ]Q[a_bY]S_\ S ^QiVZ `a_TaQ]]V ^V _`aVUV\5^ݷ c_ S
UYaV[cYSV 396 `aV`a_gVbb_a XQ]V^Yc VT_ ^Q 9 1c_h^VV5 ^Q 9U5 ^_ nc_ S UQ^^_]
b\dhQV ^VSQW^_25 Y [_]`Y\Ya_SQcmbp RdUVc5 b__cSVcbcSV^^_5 Sc_aQp SVabYp
ed^[gYY5 c_ Vbcm cQ5 [_c_aQp ^V Yb`_\mXdVc Y^UV[bl7 9X]V^Ycm nc_ ]_W^_5
SbcQSYS S `a_TaQ]]d 1^Q`aY]Va5 [dUQ6^YRdUm S bQ]_V ^QhQ\_2 b__cSVcbcSdo6
jdo UYaV[cYSd 34569>55 ^Q`aY]Va5

34569>5 ^\NhRWMNahRWh\][RWPhLXYb :

=_W^_ UVZbcS_SQcm Vjݷ Y^cVaVb^VV7 =l SYUV\Y5 hc_ Y OB55 Y1C31<5 Y WJ\V
`_XS_\poc _`aVUV\pcm ]Q[a_bY]S_\l `ap]_ S [_]Q^U^_Z bca_[V [_]`Y\p6
c_aQ5 ^V ca_TQp Ybf_U^lV cV[bcl7 6bcVbcSV^^_5 cQ[Qp S_X]_W^_bcm `aVUd6
b]_caV^Q Y S \oR_] [_]`Y\pc_aV BYD S hQbc^_bcY5 733 U\p nc_T_ Yb`_\mXdVc
[\oh 6M5 ^Q`aY]VaC

733 6`1<< 67 6M ^\NhRWMNahRWh\][RWPhLXYbF: @B?773 6? @B?7

Nc_ `_XS_\pVc SlRYaQcm5 [Q[_Z SQaYQ^c `a_TaQ]]l ]l f_cY] b_RaQcm5 RVX
S^VbV^Yp YX]V^V^YZ S Ybf_U^lV cV[bcl `a_TaQ]]l5 c_ Vbcm RVX aVUQ[cYa_SQ6
^Yp Vݷ Ybf_U^lf eQZ\_S7 Nc_c ]_]V^c hQbc_ ^VU__gV^YSQVcbp ^QhY^QojY]Y5
^_ _`lc^lV `a_TaQ]]Ybcl X^Qoc5 ^Qb[_\m[_ SQW^_ _Rf_UYcmbp RVX SaV]V^6ݷ
^lfݷ YX]V^V^YZ S eQZ\Qf5 b_bcQS\pojYf `a_TaQ]]d7 3 bVamݷX^lf `a_V[cQf
\oRlV YX]V^V^Yp5 S^Vbݷ^^lV S Ybf_U^lV cV[bcl5 QSc_]QcYhVb[Y eY[bYad6
ocbp bYbcV]Q]Y [_^ca_\p SVabYZ5 [_c_alV `_XS_\poc S_bbcQ^_SYcm \oRdo
SVabYo Ybf_U^_T_ cV[bcQ5 bdjVbcS_SQSido S \oR_Z ]_]V^c SaV]V^Y ^Q `a_6
cpWV^YY aQXaQR_c[Y `a_TaQ]]l7 3 apUV b\dhQVS Wda^Q\l YX]V^V^YZ eQZ\_S
`aYf_UYcbp Q^Q\YXYa_SQcm \oUp]5 SaV]p [_c_alf _hV^m U_a_T_ bc_YcD ^Q6
S_U^pcm Ybc_aYo YX]V^V^YZ RVb[_^Vh^l]Y `aQS[Q]Y S bcY\V ݷ_^cdUQ6_RaQcݷ
X^QhYc _c^Y]Qcm SaV]p d bS_Yf [_\\VT5 Q hQbc_ Y d bQ]_T_ bVRp7



:?? @a_TaQ]]Ya_SQ^YV ^Q pXl[V BY

3Va^ݷ]bp [ ^QiVZ db\_S^_Z [_]`Y\pgYY7 =l ]_WV] ^V `_\QTQcmbp ^Q c_5
hc_ [_]`Y\pc_a XQ]V^Yc ^V_`aVUV\ݷ^^lZ ]Q[a_bY]S_\ ^d\ݷ]D ]_W^_ `a_SV6
aYcm5 _`aVUV\ݷ^ \Y dWV nc_c bY]S_\5 Y Vb\Y ^Vc5 c_ _`aVUV\Ycm VT_ S cV[6
bcV `a_TaQ]]l7 5\p nc_T_ ]_W^_ S_b`_\mX_SQcmbp UYaV[cYSQ]Y 396456 Y
396>4565 `_b\VU^pp S UQ^^_] b\dhQV dU_R^VVC

396>456 ^\NhRWMNahRWh\][RWPhLXYb
34569>5 ^\NhRWMNahRWh\][RWPhLXYb :
35>496

CV`Vam Vb\Y bY]S_\ Rl\ _`aVUV\ݷ^ S [_]Q^U^_Z bca_[V [_]`Y\pc_aQ Y\Y5
^Q`aY]Va5 S [Q[_]6^YRdUm YX `_U[\ohݷ^^lf XQT_\_S_h^lf eQZ\_S5 c_ _^ b_6
faQ^Yc bS_ݷ X^QhV^YV5 Vb\Y WV VT_ Vjݷ ^Y[c_ ^V _`aVUV\Y\5 c_ _^ RdUVc _`aV6
UV\ݷ^ Y bcQ^Vc aQS^l] VUY^YgV7 ; `_]_jY 396456 Y 396>456 hQbc_ `aYRVTQoc
U\p _e_a]\V^Yp _c\QU_h^_Z `VhQcY 1b]7 c7 : 5>7>:7;ݷ D=7<7>ݷ b__cSVcbcSdojYV
[_^bcad[gYY S BY RdUdc SlT\pUVcm b_SVaiV^^_ Q^Q\_TYh^_5 hc_ Y `_^pc^_5
SVUm S BY Sbݷ nc_ `_pSY\_bm YX^QhQ\m^_5 Q OB55 Y1C31< Y WJ\V XQY]bcS_SQ\Y
db\_S^do [_]`Y\pgYo YX BY27

?bcQ^_SY]bp `_Ua_R^VV ^Q SlaQWV^Ypf5 U_`dbcY]lf U\p UYaV[cYSl 3967
NcY SlaQWV^Yp5 [Q[ dWV Rl\_ b[QXQ^_5 U_\W^l Rlcm gV\_hYb\V^^l]Y Y Sl6
hYb\Y]l]Y S_ SaV]p aQR_cl `aV`a_gVbb_aQ5 c_ Vbcm VUY^bcSV^^lZ SYU YUV^6
cYeY[Qc_a_S5 [_c_alZ S ^Yf U_`db[QVcbp ‑ nc_ ]Q[a_Y]V^Q7 @_Uhݷa[YSQVcbp
pS^l] _RaQX_]5 hc_ cY` hYbV\5 Yb`_\mXdV]lf S UYaV[cYSQf db\_S^_Z [_]`Y6
\pgYY ‑ <?>77 B`V[ca Yb`_\mXdV]lf _`VaQgYZ _TaQ^YhV^5 f_cp Y U_S_\m^_
iYa_[C aQXaViQVcbp Yb`_\mX_SQcm SbV `pcm UVZbcSYZ QaYe]VcY[Y 1S[\ohQp
SXpcYV _bcQc[Q _c UV\V^Yp25 _`VaQgYY baQS^V^Yp5 \_TYhVb[YV bSpX[Y Y `_RYc_6
SlV _`VaQgYY5 U_`dbcY]Q cQ[WV db\_S^Qp _`VaQgYp 7ݷHCݷ B UadT_Z bc_a_^l5
XQ`aVjV^l SbV _`VaQgYY5 Y]VojYV Y\Y `_cV^gYQ\m^_ b`_b_R^lV Y]Vcm `_R_h6
^lZ neeV[c 1`aYbSQYSQ^Yp5 Y^[aV]V^c8UV[aV]V^c5 SlX_S ed^[gYY25 _`VaQ6
gYY b QUaVbQ]Y 1SXpcYV QUaVbQ5 aQXl]V^_SQ^YV Y Y^UV[bYa_SQ^YV25 _`VaQgYp
`aYSVUV^Yp cY`Q5 _`VaQgYp ݷXQ`pcQpݷ Y C9J5?67

>Q[_^Vg5 S ncYf SlaQWV^Ypf U_`dbcY]Q _U^Q _`VaQgYp5 b`VgYeYh^Qp U\p
`aV`a_gVbb_aQ ‑ nc_ _`VaQgYp `a_SVa[Y _`aVUV\ݷ^^_bcY ]Q[a_bY]S_\Q7 ?^Q
XQ`YblSQVcbp b `_]_jmo b\_SQ 4569>545 `aYhݷ] _Rlh^_ Vݷ Yb`_\mXdoc [Q[
SlX_S `bVSU_ed^[gYY b [adT\l]Y b[_R[Q]Y5 f_cp nc_ Y ^V _RpXQcV\m^_ 1c_
Vbcm b[_R[Y ]_W^_ Y ^V `YbQcm27 >Q`aY]VaC

396 4569>541MNK^PhY[RW]2 66 MNK^PhY[RW] G @

D`_]p^dclV SliV 396456 Y 396>456 `aVUbcQS\poc b_R_Z b_[aQjݷ^^do XQ6
`Ybm U\p 396 4569>54 Y 396 14569>547

>QapUd b 3965 35<C5 Y 35>496 `aVUdb]_caV^Q cQ[WV UYaV[cYSQ 35<965 _X^Q6
hQojQp 5<C5 96 Y `aVU`_\QTQojQp db\_S^_V SlaQWV^YV5 Q^Q\_TYh^_V cV]5 [_6
c_alV `aVU`_\QTQocbp U\p 3967 @aY YXdhV^YY ]Q[a_`a_gVbb_aQ QbbV]R\VaQ
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WJ\V ]l aQbb]QcaYSQ\Y `aY]Va5 [_TUQ d ^Qb Vbcm USQ ݷb_RV^^lf_ݷ XQ[QX6
hY[Q @Vca_S Y BYU_a_S5 U\p [_c_alf ^dW^_ S[\ohQcm S `a_TaQ]]d b`VgY6
eYhVb[YV SVabYY [Q[_T_6c_ [_UQ7 5_`dbcY]5 U\p SbVf _bcQ\m^lf XQ[QXhY[_S
^dW^_ [_]`Y\Ya_SQcm ^V[YZ caVcYZ SQaYQ^cD c_TUQ ]l ]_T\Y Rl `aVUdb]_c6
aVcm bY]S_\l OX[hYN][X_ Y OX[h\RMX[X_5 _`aVUV\pV]lV S [_]Q^U^_Z bca_[V
[_]`Y\pc_aQ5 Q S bQ]_Z `a_TaQ]]V ^Q`YbQcm hc_6c_ Sa_UV b\VUdojVT_C

396 4569>541OX[hYN][X_2
83 [_U U\p @Vca_SQ 38

35<96 4569>541OX[h\RMX[X_2
83 [_U U\p BYU_a_SQ 38

35<C5
83 [_U U\p SbVf _bcQ\m^lf 38

35>496

5\p 35<96 S b_hVcQ^YY b 4569>54125 [Q[ Y U\p 3965 `aVUdb]_caV^l b_[aQj6^ݷ
^lV ^QXSQ^Yp ]Q[a_UYaV[cYSC S]Vbc_ 35<96 4569>541a2 Y 35<96 14569>541a2
]_W^_ Yb`_\mX_SQcm 35<96456 a Y 35<96>456 a

?c]VcY]5 hc_ _`aVUV\Ycm bY]S_\ ]_W^_5 ^V XQUQSQp V]d ^Y[Q[_T_ X^Q6
hV^Yp 1_bcQSYS VT_ X^QhV^YV `dbcl]27 B `_]_jmo UYaV[cYSl 34569>5 nc_
UV\QVcbp `a_bc_C

34569>5 Vb\bVKXU

3 [_]Q^U^_Z bca_[V [_]`Y\pc_aQ nc_ c_WV ]_W^_ bUV\Qcm b `_]_jmo Sbݷ
c_T_ WV e\QTQ 6MC

733 6`1<< 67 6M Vb\bVKXU @B?773 6? @B?7

?Rlh^_ cQ[YV ]Q[a_bY]S_\l5 ^V Y]VojYV X^QhV^YZ5 `aVU^QX^QhQocbp U\p
d`aQS\V^Yp UYaV[cYSQ]Y db\_S^_Z [_]`Y\pgYY5 c_ Vbcm U\p Yb`_\mX_SQ^Yp
S_ SbVS_X]_W^lf 396 4569>545 396>456 Y `a_hYf UYaV[cYSQf5 XQSYbpjYf ^V
_c X^QhV^Yp bY]S_\Q5 Q c_\m[_ _c eQ[cQ VT_ _`aVUV\ݷ^^_bcY Y\Y ^V_`aVUV6
bcY7_^^ݷ\

=7?7@7 6jݷ ^Vb[_\m[_ `_\VX^lf UYaV[cYS

B `_]_jmo ]Q[a_UYaV[cYSl 3E>456 ]_W^_ XQbcQSYcm `aV`a_gVbb_a XQ6ݷ
Rlcmݷ ]Q[a_bY]S_\C `_b\V c_T_5 [Q[ `aV`a_gVbb_a _RaQR_cQVc bca_[d

3E>456 VbVJL[X

bY]S_\ VbVJL[X bcQ^_SYcbp ^V_`aVUV\ݷ^^l]7
5YaV[cYSQ 35BB?B `_XS_\pVc `aVaSQcm [_]`Y\pgYo Y SlUQcm b__RjV^YV

_R _iYR[V5 ^Q`aY]VaC
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396 14569>541OX[hYN][X_2 66 14569>541OX[h\RMX[X_2
35BB?B Y<51C5 4569>5 59D85B OX[hYN][X_ ?B OX[h\RMX[X_
35>496

396>456 K^OON[h\RcN
35BB?B Y<51C5 C@5396I D85 2E665B C9J5
35>496

5\p b\dhQVS5 [_TUQ cV[bc ^Q BY `aVUbcQS\pVc b_R_Z aVXd\mcQc [_]`Y\pgYY
`a_TaQ]]l b [Q[_T_6c_ UadT_T_ pXl[Q5 `aVUdb]_caV^Q UYaV[cYSQ 3<9>55 `_X6
S_\pojQp XQbcQSYcm [_]`Y\pc_a SlUQSQcm \oRdo UYQT^_bcY[d5 [Q[ Vb\Y Rl
_^ _RaQRQclSQ\ bca_[d b XQUQ^^l] ^_]Va_] YX eQZ\Q b XQUQ^^l] Y]V^V]D S
_Rlh^lf `a_TaQ]]Qf5 YX^QhQ\m^_ ^Q`YbQ^^lf ^Q BY5 ncQ UYaV[cYSQ ^Y[_TUQ
^V Yb`_\mXdVcbp7

>Q[_^Vg5 bc_Yc d`_]p^dcm ^Vb[_\m[_ ]Q[a_bY]S_\_S5 [_c_alV _`aVUV\V6
^l YX^QhQ\m^_ 1[_]`Y\pc_a_]2 Y ^V ]_Tdc Rlcm ^Y `VaV_`aVUV\V^l5 ^Y _c]V6
^V^l7 Nc_ bY]S_\l hhURWNhh5 hhORUNhh5 hhMJ]Nhh Y hh]RVNhh5 X^QhV^Yp [_c_6
alf b__cSVcbcSdoc ^_]Vad cV[djVZ bca_[Y5 Y]V^Y cV[djVT_ eQZ\Q5 cV[djVZ
UQcV Y cV[djV]d SaV]V^YD ^_]Va bca_[Y `aVUbcQS\pVcbp [Q[ gV\_hYb\V^^Qp
[_^bcQ^cQ5 _bcQ\m^lV SV\YhY^l ‑ [Q[ bca_[_SlV \YcVaQ\l7 6jݷ _UY^ `aVU6
_`aVUV\ݷ^^lZ ]Q[a_bY]S_\5 hh\]MLhh5 aQSV^ VUY^YgV 1p[_Rl nc_ `_XS_\pVc
`a_SVaYcm5 b__cSVcbcSdVc \Y [_]`Y\pc_a bcQ^UQacd27

=7?7A7 5YaV[cYSQ 39>3<E45

5_ bYf `_a ]l bcQ\[YSQ\Ybm c_\m[_ b _U^Y] SQaYQ^c_] UYaV[cYSl
39>3<E455 S [_c_a_Z Y]p S[\ohQV]_T_ eQZ\Q _RaQ]\p\_bm dT\_Sl]Y b[_R6
[Q]Y5 ^Q`aY]VaC

39>3<E45 ECD49?78G

@aV`a_gVbb_a `aVUdb]QcaYSQVc Vjݷ _U^d e_a]d nc_Z UYaV[cYSl5 b US_Z^l]Y
[QSlh[Q]Y S]Vbc_ dT\_Slf b[_R_[C

39>3<E45 2=I=?4E<5782

B ncY]Y USd]p SQaYQ^cQ]Y S ^QiV SaV]p bSpXQ^Q YXapU^Qp `dcQ^YgQ5 `aYhݷ]
R�_\mido hQbcm nc_Z `dcQ^Ygl5 [Q[ S_UYcbp5 S^Vb\Y Sbݷ cV WV _b_R_ _`Qb^lV
]VWUd^Qa_U^lV cVaa_aYbcYhVb[YV _aTQ^YXQgYY5 ^QXlSQV]lV `_ ^VU_aQXd]V6
^Yo bcQ^UQacYXQgY_^^l]Yݷ [_]YcVcQ]Y7ݷ

9X^QhQ\m^_ SQaYQ^c b [QSlh[Q]Y Rl\ `aVU^QX^QhV^ U\p ݷbS_Yfݷ XQT_\_6
S_h^lf eQZ\_S5 c_ Vbcm cQ[Yf5 [_c_alV ^Q`YbQ^l U\p c_Z WV `a_TaQ]]l5 hc_
Y eQZ\5 YX [_c_a_T_ `a_Ybf_UYc S[\ohV^YV5 c_TUQ [Q[ SQaYQ^c b dT\_Sl]Y
b[_R[Q]Y ‑ U\p XQT_\_S_h^lf eQZ\_S5 _`YblSQojYf S_X]_W^_bcY S^Vi^Yf
RYR\Y_cV[7 Nc_ `a_bc_V Y `_^pc^_V `aQSY\_ `_hV]d6c_ ^V UQSQ\_ `_[_p h\V6
^Q] [_]YcVc_S `_ aQXaQR_c[V bcQ^UQac_S5 [_c_alV b d`_abcS_]5 U_bc_Z^l]
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\dhiVT_ `aY]V^V^Yp5 ^Q `a_cpWV^YY Sc_a_T_ UVbpc[Q \Vc `lcQocbp dRVUYcm
`dR\Y[d5 hc_ cQ[ ^QXlSQV]Qp bcQ^UQac^Qpݷ RYR\Y_cV[Q5ݷ S_`aV[Y XUaQS_]d
b]lb\d Y cVf^YhVb[Y] aVQ\Yp]5 pS\pVcbp hQbcmo pXl[Q BY<?7 ?U^Y] YX `a_6
pS\V^YZ nc_T_ bcQ\Q eY[bQgYp ^Q da_S^V bcQ^UQacQ b_SVaiV^^_ RVXd]^lf
^_a]QcYS_S5 b_T\Qb^_ [_c_al] SQaYQ^c 39>3<E45 b dT\_Sl]Y b[_R[Q]Y `aVU6
^QX^QhV^ U\p d[QXQ^Ypݷ ^QR_a_S S_X]_W^_bcVZ YX bcQ^UQac^_Z RYR\Y_cV[Y5ݷ
`aYhݷ] b_XUQcV\Y [_]`Y\pc_a_S Y]Voc `aQS_ aVQ\YX_SlSQcm nc_c SQaYQ^c
RVX_ Sbp[Yf eQZ\_S5 c7 V75 ^Q`aY]Va5 XQT_\_S_h^lZ eQZ\ CD49?78 S b__cSVc6
bcSYY b ncY]Y ^_Sl]Y SVp^Yp]Y Y]VVc `aQS_ S__RjV ^V bdjVbcS_SQcmD [_]6
`Y\pc_a5 `_bca_V^^lZ b_T\Qb^_ nc_Z YUVV5 `aY SYUV f_a_i_ X^Q[_]_Z ^Q]
bca_[Y 39>3<E45 ECD49?78G S]Vbc_ `_Yb[Q Y S[\ohV^Yp XQT_\_S_h^_T_ eQZ6
\Q U_\WV^ [Q[Y]6c_ _RaQX_] ݷS[\ohYcmݷ Sbca_V^^_V S ^VT_ X^Q^YV _R _RkV[6
cQf 1ed^[gYpf5 cY`Qf Y T\_RQ\m^lf `VaV]V^^lf25 [_c_alV bcQ^UQac `_\QTQVc
_`YbQ^^l]Y S aQ][Qf CD49?787

; bhQbcmo5 ^Y _UY^ [_]`Y\pc_a ^V Yb`_\mXdVc cQ[_Z `_Uf_U [ aVQ\YXQgYY5
`_b[_\m[d nc_ bUV\Q\_ Rl VT_ `_\^_bcmo ^V`aYT_U^l] U\p bVamݷX^_Z aQR_cl7
CV] ^V ]V^VV5 _`aVUV\ݷ^^lV ^VTQcYS^lV `_b\VUbcSYp _c ^Vdݷ]^_Z cS_ahVb[_Z
Q[cYS^_bcY bcQ^UQacYXQc_a_S Sbݷ WV ^QR\oUQocbpD cQ[5 S aVXd\mcQcV SbVf
ncYf ^_S_SSVUV^YZ S S_XUdfV `_SYb S_`a_b _ c_]5 [Q[Y] WV _RaQX_] b\VUdVc
`_U[\ohQcm XQT_\_S_h^lV eQZ\l _c bc_a_^^Yf RYR\Y_cV[7 3 bQ]_] UV\V5
U\p ݷbS_Yfݷ eQZ\_S _bcQݷcbp ^Vb_]^V^^l] Yb`_\mX_SQ^YV 39>3<E45 277725
U\p ݷbYbcV]^lfݷ XQT_\_S_h^Y[_S 1c_ Vbcm _c^_bpjYfbp [ bcQ^UQac^_Z RYR6
\Y_cV[V2 ‑ 39>3<E45 E777G5 ^_ [Q[ Rlcm b caVcmY] SQaYQ^c_]5 b XQT_\_S_h6
^l]Y eQZ\Q]Y5 [_c_alV ^V pS\pocbp ^Y hQbcmo ^QiVT_ `a_V[cQ5 ^Y `aY6
^QU\VW^_bcmo bcQ^UQac^_Z RYR\Y_cV[YH 6jݷ b_SbV] ^VUQS^_ _cSVc ^Q nc_c
S_`a_b Rl\ _hVSYUV^C b\VUdVc Yb`_\mX_SQcm SQaYQ^c b dT\_Sl]Y b[_R[Q]YD
bVZhQb nc_c _cSVc `aYf_UYcbp b^QRWQcm _T_S_a[_Z5 hc_ aQR_c_b`_b_R^_bcm cQ6
[_T_ aViV^Yp _RVb`VhYSQVcbp Yb[\ohYcV\m^_ XUaQSl] b]lb\_] aQXaQR_chY6
[_S [_]`Y\pc_a_S5 [_c_al] fSQcQVc d]Q YT^_aYa_SQcm ^QYR_\VV _UY_X^lV
[_]YcVcb[YV aV[_]V^UQgYY7

6b\Y aQbb]_caVcm S_`a_b b bdTdR_ cVf^YhVb[Yf `_XYgYZ5 ]_W^_ XQ]VcYcm5
hc_ [_]`Y\pc_a 733 Y ]^_TYV UadTYV [_]`Y\pc_al `aY]V^poc _UY^ Y c_c WV
`_Uf_U [ _RaQR_c[V USdf SQaYQ^c_S UYaV[cYSl 39>3<E457 3_ SaV]p bR_a[Y
bQ]_T_ [_]`Y\pc_aQ S ^VT_ XQiYSQVcbp ^V[YZ eY[bYa_SQ^^lZ b`Yb_[ bY6ݷ
bcV]^lfݷ UYaV[c_aYZD [a_]V c_T_5 U_`_\^YcV\m^lV UYaV[c_aYY U\p `_Yb[Q
XQT_\_S_h^lf eQZ\_S ]_W^_ d[QXQcm hVaVX `QaQ]Vcal [_]Q^U^_Z bca_[Y5

<?6b\Y SQb dWV db`V\Y S nc_] dRVUYcm5 `_`a_RdZcV _cSVcYcm ^Q _UY^ `a_bc_Z S_`a_bC
Vb\Y ed^[gYp @B9>D6 pS\pVcbp hQbcmo pXl[Q BY5 c_ ^Q [Q[_] pXl[V ^Q`YbQ^Q bQ]Q ed^[6
gYp @B9>D6H 6b\Y `aYX^Qcm5 hc_ _^Q ^Q`YbQ^Q Y]V^^_ ^Q BY5 c_ Sf_UYcm S ^VT_ b_bcQS^_Z
hQbcmo _^Q ^Y[Q[ ^V ]_WVc7 2_\VV c_T_5 pUaQ _`VaQgY_^^lf bYbcV] `Yidcbp RVX Yb`_\m6
X_SQ^Yp bcQ^UQac^_Z RYR\Y_cV[YD ^Qf_Upcbp \oUY5 dcSVaWUQojYV ^Q nc_] _b^_SQ^YY5 hc_
pUaQ5 bcQ\_ Rlcm5 ^Q`YbQ^l ^V ^Q BY7 6b\Y dhVbcm5 hc_ YX^QhQ\m^_ BY Rl\ `aVU^QX^QhV^
Y]V^^_ U\p ^Q`YbQ^Yp pUaQ ^>9H5 ]_W^_ _cSVcYcm ncY] ]aQ[_RVbQ]5 hc_ dW pUaQ6c_ c_h^_
^Q`YbQ^l ^Q BY5 Q S_c c_5 hc_ Sl5 T_b`_UQ5 `_UaQXd]VSQVcV `_U [_]pXlݷ BYݷ ‑ nc_ ^V BY5
Q ^V[YZ `\_U SQiVT_ haVX]Va^_ S_b`Q\YSiVT_bp S__RaQWV^Yp7



:@9 @a_TaQ]]Ya_SQ^YV ^Q pXl[V BY

_Rlh^_ b `_]_jmo [\ohQ 6R7 5\p UYaV[cYSl 39>3<E45 E777G [_]`Y\pc_a
Sl`_\^pVc `_Yb[ XQUQ^^_T_ eQZ\Q b^QhQ\Q S UYaV[c_aYpf5 d[QXQ^^lf hV6
aVX [_]Q^U^do bca_[d5 Q XQcV] S bYbcV]^lf UYaV[c_aYpfD U\p UYaV[cYSl
39>3<E45 27772 b^QhQ\Q `a_SVapVcbp ^Q\YhYV d[QXQ^^_T_ eQZ\Q S _U^_Z UY6
aV[c_aYY b eQZ\_]5 YX [_c_a_T_ _^ S[\ohQVcbp 1Q ^V S cV[djVZ UYaV[6
c_aYY5 YX [_c_a_Z XQ`dbcY\Y [_]`Y\pc_a5 [Q[ nc_ hQbc_ ^VSVa^_ `_\QTQoc25
Y\Y5 c_h^VV5 ^Q\YhYV S[\ohQV]_T_ eQZ\Q b XQUQ^^l] `dcݷ] _c^_bYcV\m^_
UYaV[c_aYY5 S [_c_a_Z ^Qf_UYcbp S[\ohQojYZ eQZ\7 6b\Y WV cQ[_T_ eQZ\Q
^Vc5 c_ UQ\VV [_]`Y\pc_a UV\QVc c_ WV bQ]_V5 hc_ Y U\p SQaYQ^cQ b dT\_Sl]Y
b[_R[Q]Y ‑ `a_SVapVc b^QhQ\Q UYaV[c_aYY5 XQUQ^^lV S [_]Q^U^_Z bca_[V5 Q
XQcV] bYbcV]^lV UYaV[c_aYY7

?hVSYU^_5 hc_ XQT_\_S_h^lZ eQZ\5 `aY^QU\VWQjYZ bc_a_^^VZ RYR\Y_cV6
[V5 Yb[Qcm S _U^_Z UYaV[c_aYY b ^QiY]Y Ybf_U^Y[Q]Y RVbb]lb\V^^_D R_\miV
c_T_5 Vb\Y RYR\Y_cV[Q dbcQ^_S\V^Q S bYbcV]V5 c_5 [Q[ `aQSY\_5 Vݷ XQT_\_S_h^Y6
[Y U_bcd`^l S cVf UYaV[c_aYpf5 [_c_alV [_]`Y\pc_a bhYcQVc DݷbYbcV]^l]Yݷ
S hQbc^_bcY7 `aQ[cYhVb[Y SbVTUQ U\p RYR\Y_cV[5 U_bcd`^lf S SYUV `Q[Vc_S
S UYbcaYRdcYSQf U9>EH5 XQT_\_S_h^lV eQZ\l dbcQ^QS\YSQocbp S UYaV[c_aYo
8ECB89>3<E455 c_ Vbcm cdUQ WV5 TUV ^Qf_UYcbp CD49?78 Y `a_hYV eQZ\l5 ^VW^_
\oRY]lV bcQ^UQacYXQc_aQ]Y7

9cQ[5 ^Vb]_cap ^Q SbV `_cdTY bcQ^UQacYXQc_a_S Yb`_acYcm _[adWQojYZ
]Ya5 aQR_hVV aViV^YV _bcQݷcbp `aVW^Y]C U\p S[\ohV^Yp bS_Yf b_RbcSV^6
^lf XQT_\_S_h^lf eQZ\_S b\VUdVc Yb`_\mX_SQcm SQaYQ^c 39>3<E45 b
US_Z^l]Y [QSlh[Q]Y5 Q U\p S[\ohV^Yp \oRlf XQT_\_S_h^Y[_S5 ^V
pS\pojYfbp hQbcmo ^QiVT_ `a_V[cQ ‑ SQaYQ^c b dT\_Sl]Y b[_R[Q6
]Y5 `aYhݷ] S^V Sbp[_Z XQSYbY]_bcY _c ݷbYbcV]^_bcYݷ S[\ohQV]_T_
XQT_\_S_h^Y[Q7

=7?7B7 ?b_RV^^_bcY _e_a]\V^Yp ]Q[a_UYaV[cYS

B ]Q[a_UYaV[cYSQ]Y bSpXQ^ U_bcQc_h^_ SQW^lZ ]_]V^c5 [QbQojYZbp
_e_a]\V^Yp cV[bcQ7 5V\_ S c_]5 hc_ ]Q[a_UYaV[cYSl5 S__RjV T_S_ap5 ^Q6
f_Upcbp S^V bcad[cdal cV[bcQ `a_TaQ]]l7 3_ SaV]p aQR_cl ]Q[a_`a_gVb6
b_aQ cV[bc Vjݷ ^V U_ [_^gQ be_a]Ya_SQ^5 UQWV bQ]Q bcad[cdaQ cV[bcQ `a_6
TaQ]]l5 `_Uhݷa[YSQV]Qp bcad[cda^l]Y _cbcd`Q]Y5 ]_WVc Vjݷ YX]V^Ycmbp7
9bf_Up YX nc_T_5 `aYf_UYcbp `aYX^Qcm ^V[_aaV[c^l] aQbb]_caV^YV ]Q[a_UY6
aV[cYS ^QaQS^V b _bcQ\m^l] cV[bc_]7 >Q`aY]Va5 eaQT]V^c5 `_U_R^lZ b\VUd6
ojV]d5 ]_W^_ SbcaVcYcm aQXSV hc_ S `a_TaQ]]Qf ^_SYh[_SC
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F_cp [_]`Y\pc_a `_XS_\pVc S bca_[Qf ]Q[a_UYaV[cYS `_]VjQcm \oR_V [_\Y6
hVbcS_ `a_RV\_S `VaVU bY]S_\_] 5ݷc[YݷaViݷ cQ[ _Rlh^_ ^V UV\Qoc Y `Yidc
]Q[a_UYaV[cYSl S [aQZ^VZ \VS_Z `_XYgYY5 ^V _RaQjQp S^Y]Q^Yp ^Q _[adWQ6
ojYZ cV[bc `a_TaQ]]l ‑ SVUm S_ SaV]p aQR_cl ]Q[a_`a_gVbb_aQ nc_c cV[bc
Vjݷ ^V `a_Q^Q\YXYa_SQ^ Y ^Q ]Q[a_`_UbcQ^_S[Y `_S\Ypcm ^V ]_WVcC

F?94 61 83 777 38 2
K
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396456 MNK^PhY[RW]
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M
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M

@_[Q ]Q[a_UYaV[cYSl b_faQ^poc `a_bcdo bcad[cdad5 Yf S__RjV ^V b^QRWQoc
_cbcd`Q]Y ^Y S [Q[_] SYUV5 ^_ RlSQoc Y cQ[YV bYcdQgYY5 [_TUQ ]Q[a_UYaV[6
cYSl S_ YXRVWQ^YV `dcQ^Ygl ]_Tdc `_caVR_SQcm bS_Yf b_RbcSV^^lf bcad[6
cda^lf _cbcd`_S7 3 cQ[Yf b\dhQpf ]_W^_ S_b`_\mX_SQcmbp cV]5 hc_ ]VWUd
bY]S_\_] ݷc[YݷaViݷ Y bQ]_Z ]Q[a_UYaV[cYS_Z c_WV U_`db[Qocbp `a_RV\l7
ݷc[QݷAViݷ bcQSYcbp `_6`aVW^V]d S [aQZ^VZ \VS_Z `_XYgYY5 ^_ ]Q[a_UYaV[6
cYSl5 S\_WV^^lV S [_^bcad[gYo YX UadTYf ]Q[a_UYaV[cYS5 bUSYTQocbp S`aQ6
S_7 AQX]Va _cbcd`_S U\p ]Q[a_UYaV[cYS ]_WVc _c\YhQcmbp _c _b^_S^_T_ aQX6
]VaQ _cbcd`_S S `a_TaQ]]V7 >Q`aY]Va5 S_X]_W^Q cQ[Qp bYcdQgYpC

34569>5 VJahJ[[JbhOX[hK^KKUN <9
396456 ORaNMhJ[[Jbh\RcN

9>D 1BB1IdJ[[Jbh\RcNfD
35<C5

9>D 31BB1I F =1<<?31C9J5?6131BB1I2 3 1BBC9J52D
35>496

83 777 38
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:@; @a_TaQ]]Ya_SQ^YV ^Q pXl[V BY

5<C5
2E22<5hC?BDh9>D11BB1I5 J[[Jbh\RcN2D

35>496

8UVbm ]Q[a_UYaV[cYSl db\_S^_Z [_]`Y\pgYY5 b_bcQS\pojYV S^dcaV^^YZ 3965
bUSY^dcl ^Q USQ `a_RV\Q _c^_bYcV\m^_ _RkV]\ojYf ]Q[a_UYaV[cYS7 3__RjV
T_S_ap5 `_U_R^lV bYcdQgYY S_X^Y[Qoc aVU[_5 [ c_]d WV Yf bc_Yc `_ S_X]_W6
^_bcY YXRVTQcm5 ^_ Vb\Y hc_6c_ `_U_R^_V Sb6ݷcQ[Y S_X^Y[\_ S SQiVZ `a_TaQ]6
]V5 WV\QcV\m^_ X^Qcm5 hc_ UV\Qcm7

=7@7 AQXUV\m^Qp caQ^b\pgYp

=7@7:7 ?RjQp bfV]Q aQXUV\m^_Z caQ^b\pgYY S BY

=l dWV X^Q[_]l b `_bca_V^YV] `a_TaQ]] YX _cUV\m^lf ]_Ud\VZ ^Q `aY6
]VaV @Qb[Q\p Y pXl[Q QbbV]R\VaQ7 BaVUbcSQ aQXRYV^Yp ^Q ]_Ud\Y5 `aYbdc6
bcSdojYV S BY5 bdjVbcSV^^_ R\YWV [ c_Z aQXUV\m^_Z caQ^b\pgYY5 [_c_ado
]l Yb`_\mX_SQ\Y `aY aQR_cV ^Q pXl[V QbbV]R\VaQ5 ^VWV\Y [ ^Qbc_pjVZ ]_6
Ud\m^_bcY5 `aY]Va_] [_c_a_Z ]_W^_ bhYcQcm SVabYY @Qb[Q\p5 `_UUVaWYSQo6
jYV b_XUQ^YV E>9D’_S7 3 bdj^_bcY5 `_UUVaW[Y ]_Ud\VZ S BY ^Vc S__RjVD Sb5ݷ
hc_ Vbcm ‑ nc_ baVUbcSQ5 `_XS_\pojYV UV\Qcm cV Y\Y Y^lV bY]S_\l 1ed^[6
gYY Y T\_RQ\m^lV `VaV]V^^lV2 SYUY]l]Y Y\Y ^VSYUY]l]Y U\p aVUQ[c_aQ
bSpXVZ5 Q cQ[WV bbl\Qcmbp ^Q bY]S_\l5 _cbdcbcSdojYV S cV[djVZ VUY^YgV
caQ^b\pgYY5 [_c_alV aVUQ[c_a bSpXVZ U_\WV^ `_c_] _c[dUQ6c_ U_Rlcm7 3bݷ
_bcQ\m^_V U_bcYTQVcbp Yb`_\mX_SQ^YV] `aV`a_gVbb_aQ Y gV\_Z bYbcV]l fQ[_S5
`aYhݷ] ]^_TYV `a_TaQ]]Ybcl5 `YidjYV ^Q BY5 dfYcapocbp S d`_a ^V SYUVcm5
hc_ Y]Voc UV\_ Y]V^^_ b fQ[Q]Y5 Q ^V b hV]6c_ Y^l]7

?RjQp YUVp aQXUV\m^_Z caQ^b\pgYY S BY cQ[_SQC ]l ]_WV] aQXRa_bQcm
^QiY ed^[gYY Y T\_RQ\m^lV `VaV]V^^lV `_ aQX^l] Ybf_U^l] eQZ\Q]5 [QW6
UlZ YX [_c_alf `aVUbcQS\pVc b_R_Z cV[bc ^Q pXl[V BY Y _Rlh^_ Y]VVc b__c6
SVcbcSdojYZ bdeeY[b 2ݷ73ݷ1 S Y]V^Y7 Ed^[gYp b Y]V^V] =19> U_\W^Q `aY
nc_] `aYbdcbcS_SQcm c_\m[_ S _U^_] YX eQZ\_S5 Y nc_c eQZ\ _Rlh^_ ^QXlSQ6
oc 7ݷ[T\QS^lݷ 5Q\VV [QWUlZ YX eQZ\_S [_]`Y\YadVcbp _cUV\m^l] XQ`db[_]
[_]`Y\pc_aQ5 `aY nc_] [_]`Y\pc_ad b__RjQVcbp5 hc_ S UQ^^_] b\dhQV _c ^VT_
caVRdVcbp c_\m[_ bTV^VaYa_SQcm _RkV[c^lZ eQZ\5 Q `_`lc_[ bR_a[Y eY^Q\m6
^_Z `a_TaQ]]l ]l _c ^VT_ ^V WUݷ]D ^Q`aY]Va5 [_]`Y\pc_a 733 U\p nc_T_
`_UUVaWYSQVc e\QT [_]Q^U^_Z bca_[Y 7ݷ63ݷ AVXd\mcQc_] cQ[_Z [_]`Y\pgYY
bcQ^_SYcbp _RkV[c^lZ ]_Ud\m5 `aYhݷ] Y]p U\p ^VT_ [_]`Y\pc_a _Rlh^_ Sl6
RYaQVc bQ]5 XQ]V^pp bdeeY[b ݷ73ݷ ^Q bdeeY[b 7ݷ?7ݷ >Q`aY]Va5 Vb\Y _UY^
YX ^QiYf ]_Ud\VZ ^QXlSQVcbp =?4735 c_ _c[_]`Y\Ya_SQcm VT_ ]l ]_WV] [_6
]Q^U_Z

733 6`1<< 67 63 =?473
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‑ S aVXd\mcQcV hVT_5 Vb\Y ^V `a_YX_ZUݷc _iYR_[5 S cV[djVZ UYaV[c_aYY `_6
pSYcbp eQZ\ =?47?7 5Q\VV d ^Qb Vbcm USQ SQaYQ^cQ5 [Q[ `_bcd`Ycm b T\QS6ݷ
^l]ݷ Ybf_U^l] eQZ\_]C ]l ]_WV] b_S]VbcYcm VT_ [_]`Y\pgYo b SlX_S_]
aVUQ[c_aQ bSpXVZ U\p bR_a[Y Yb`_\^pV]_T_ eQZ\Q5 \YR_ ]_W^_ _c[_]`Y\Y6
a_SQcm VT_ c_h^_ cQ[ WV5 [Q[ SbV _bcQ\m^lV ]_Ud\Y5 Q U\p SlX_SQ aVUQ[c_aQ
bSpXVZ XQ`dbcYcm [_]`Y\pc_a 733 \Yi^YZ aQX7 3 _R_Yf b\dhQpf S [_]Q^U^_Z
bca_[V [_]`Y\pc_aQ ^V_Rf_UY]_ d[QXQcm SbV _RkV[c^lV ]_Ud\Y5 [_c_alV b\V6
UdVc Yb`_\mX_SQcm U\p `_bca_V^Yp Yb`_\^pV]_Z `a_TaQ]]l7 ; `aY]Vad5 Vb\Y
^QiQ `a_TaQ]]Q b_bc_Yc YX T\QS^_T_ ]_Ud\p @B?773 Y USdf U_`_\^YcV\m^lf
]_Ud\VZ =?4:73 Y =?4;735 ]l ]_WV] b_RaQcm Vݷ cQ[C

733 6`1<< 67 63 =?4:73
733 6`1<< 67 63 =?4;73
733 6`1<< 67 @B?773 =?4:7? =?4;7? 6? @B?7

Y\Y cQ[C

733 6`1<< 67 63 =?4:73
733 6`1<< 67 63 =?4;73
733 6`1<< 67 63 @B?773
733 @B?77? =?4:7? =?4;7? 6? @B?7

CV_aVcYhVb[Y RVX `_b\VU^VT_ XQ`db[Q [_]`Y\pc_aQ ]_W^_ _R_ZcYbm5 XQ`dbcYS
baQXd aVUQ[c_a bSpXVZ 1^Q`_]^Y]5 _^ ^QXlSQVcbp <425 ^_ U\p nc_T_ ^Q] ^QU_
X^Qcm5 TUV ^Qf_UYcbp eQZ\5 b_UVaWQjYZ bcQ^UQac^do RYR\Y_cV[d BY7 ;_]`Y6
\pc_a ncY] X^Q^YV] dWV _R\QUQVc5 cQ[ hc_ `a_jV `_adhYcm XQ`db[ aVUQ[c_aQ
bSpXVZ V]d5 Q ^V UV\Qcm nc_ bQ]Y]7

=7@7;7 3YUY]_bcm _RkV[c_S YX UadTYf ]_Ud\VZ

>Q`_]^Y]5 hc_ `aY `_bca_V^YY aQXUV\m^_ caQ^b\YadV]_Z `a_TaQ]]l ^Q
pXl[V QbbV]R\VaQ WJ\V ]l Yb`_\mX_SQ\Y UYaV[cYSl 7<?21< Y 5HD5B>D `Va6
SQp UV\QVc ]Vc[d YX cV[djVT_ ]_Ud\p SYUY]_Z U\p aVUQ[c_aQ bSpXVZ 1Y5 [Q[
b\VUbcSYV5 U\p UadTYf ]_Ud\VZ25 Q Sc_aQp _RkpS\pVc ]Vc[d5 [_c_a_Z S cV6
[djV] ]_Ud\V ^Vc5 ^_ ^Q\YhYV [_c_a_Z `aVU`_\QTQVcbp S [Q[_]6c_ UadT_]
]_Ud\V c_Z WV `a_TaQ]]l7 3bV _bcQ\m^lV ]Vc[Y5 ^V `_`QSiYV `_U UVZbcSYV
^Y _U^_Z YX ncYf UYaV[cYS5 WJ\V bhYcQ\ \_[Q\m^l]Y U\p cV[djVZ VUY^Ygl
caQ^b\pgYY Y _bcQS\p\ Yf ^VSYUY]l]Y U\p aVUQ[c_aQ bSpXVZ7

@_Uf_U5 `aY^pclZ S BY5 `ap]_ `a_cYS_`_\_WV^C `_ d]_\hQ^Yo [_]`Y\p6
c_a UV\QVc SbV T\_RQ\m^lVݷ _RkV[clݷ 1c_ Vbcm ed^[gYY5 Q cQ[WV T\_RQ\m^lV
`VaV]V^^lV2 SYUY]l]Y U\p aVUQ[c_aQ bSpXVZD Q^Q\_TQ UYaV[cYSl 7<?21< S
BY5 b__cSVcbcSV^^_5 ^Vc5 ^_ XQc_ Vbcm `a_cYS_`_\_W^_V `_ b]lb\d [\ohVS_V
b\_S_ CD1D93C T\_RQ\m^lV _RkV[cl5 `_]VhV^^lV ncY] b\_S_]5 U\p aVUQ[c_6
aQ bSpXVZ _bcQ^dcbp ^VSYUY]l5 cQ[ hc_ U_RaQcmbp U_ ^Yf YX UadTYf VUY^Yg
caQ^b\pgYY ^VS_X]_W^_7 >Q`aY]Va5 Vb\Y ]l dSVaV^l5 hc_ [Q[Qp6c_ ed^[gYp
YX ^Q`YbQ^^lf ^Q]Y ^Qbc_\m[_ b`VgYeYh^Q5 hc_ Vݷ SlX_S YX UadTYf ]_Ud\VZ



:@= @a_TaQ]]Ya_SQ^YV ^Q pXl[V BY

^Y[_TUQ ^V `_^QU_RYcbp5 ]l ]_WV] bUV\Qcm Vݷ `_\^_bcmo ^VSYUY]_Z YXS^V
^QiVT_ ]_Ud\pC

CD1D93 9>D F5BIh<?31<hCE2B?ED9>519>D H5 3?>CD 381B 3>2
K

83 777 38
M

C_h^_ cQ[ WV ]l ]_WV] `_bcd`Ycm Y b T\_RQ\m^_Z `VaV]V^^_ZD [_^Vh^_5 \dh6
iV S__RjV Yf ^V Yb`_\mX_SQcm5 ^_ Vb\Y Sbݷ WV `aYi\_bm5 bc_Yc `_Ud]Qcm ^Q
cV]d _TaQ^YhV^Yp U_bcd`Q [ ^VZC T\_RQ\m^Qp `VaV]V^^Qp5 SYUY]Qp c_\m[_ S
_U^_] ]_Ud\V5 Sbݷ WV \dhiV5 hV] T\_RQ\m^Qp `VaV]V^^Qp5 [ [_c_a_Z ]_Tdc
_RaQjQcmbp ed^[gYY YX UadTYf ]_Ud\VZ7 5_bcYTQVcbp nc_ b `_]_jmo c_T_ WV
b\_SQ CD1D93C

9>D F5BIh214h7<?21<hF1BD 83 SYU^_ _c_SboUd5 _hV^m `\_f_ 38
CD1D93 9>D 1h29Dh25DD5BhF1BD 83 c_\m[_ YX cV[djVT_ ]_Ud\p 38

5\p U_bcd`Q [ ed^[gYp] Y `VaV]V^^l]5 [_c_alV _`YbQ^l S UadTYf ]_Ud\pf5
S cV[djV] ]_Ud\V `_]VjQoc Yf _RkpS\V^Yp D _RkpS\V^YV5 [Q[ ]l `_]^Y]5
b__RjQVc [_]`Y\pc_ad5 hc_ b__cSVcbcSdojYZ _RkV[c TUV6c_ bdjVbcSdVc Y
]_W^_ ^V `dTQcmbp VT_ _cbdcbcSYp5 _bcQSYS aViV^YV `a_R\V]l aVUQ[c_ad bSp6
XVZ7 ?RkpS\V^YV] U\p ed^[gYY5 [Q[ ]l dWV X^QV]5 b\dWYc Vݷ XQT_\_S_[D cQ[5
Vb\Y S _U^_] YX Ybf_U^lf eQZ\_S _`YbQ^Q ed^[gYp

9>D 3E2519>D H2
K

B5DEB> H 3 H 3 HD
M

‑ c_ S \oR_] UadT_] YX ^QiYf Ybf_U^lf eQZ\_S ]l ]_WV] `_]VbcYcm Vݷ
XQT_\_S_[C

9>D 3E2519>D H2D

Y Yb`_\mX_SQcm Vݷ _Rlh^l] _RaQX_]5 ^V _`QbQpbm _iYR_[7 ;_]`Y\pc_a5 _R6
aQRQclSQp SlX_S cQ[_Z ed^[gYY5 `a_SVaYc b__cSVcbcSYV cY`_S eQ[cYhVb[Yf
`QaQ]Vca_S XQpS\V^^l] S XQT_\_S[V5 Q cQ[WV b__cSVcbcSYV cY`Q S_XSaQjQV6
]_T_ X^QhV^Yp [_^cV[bcd SlX_SQ5 `_b\V hVT_5 Vb\Y Sbݷ f_a_i_5 b`_[_Z^_ _c6
[_]`Y\YadVc cQ[_Z SlX_S5 _bcQSYS S _RkV[c^_] [_UV caVR_SQ^YV [ aVUQ[c_ad
bSpXVZ U_Rlcm TUV6^YRdUm ed^[gYo b cQ[Y] Y]V^V] Y `_UbcQSYcm Vݷ QUaVb S
Y^bcad[gYo SlX_SQ7 3YUVcm cV\_ ed^[gYY [_]`Y\pc_ad U\p nc_T_ ^V ^dW^_D
b_RbcSV^^_ T_S_ap5 S nc_] Y b_bc_Yc `aVY]djVbcS_ aQXUV\m^_Z caQ^b\pgYYC
`aY _RaQR_c[V _U^_T_ Ybf_U^_T_ eQZ\Q [_]`Y\pc_a ^V caQcYc SaV]p ^Q Q^Q6
\YX [_UQ5 b_UVaWQjVT_bp S UadTYf eQZ\Qf7 ;_^Vh^_5 _bcQ\m^lV eQZ\l c_WV
`aYUݷcbp _c[_]`Y\Ya_SQcm5 ^_ Vb\Y [_]`Y\pgYp dWV `a_f_UY\Q Y d SQb Vbcm



=7@7 AQXUV\m^Qp caQ^b\pgYp :@>

_RkV[c^lV eQZ\l U\p SbVf SQiYf ]_Ud\VZ5 c_ `aY S^VbV^YY YX]V^V^YZ c_\m6
[_ S _UY^ Y\Y USQ YX ^Yf SQ] ^V `aYUݷcbp [_]`Y\Ya_SQcm Yf SbVC U_bcQc_h^_
RdUVc `VaV[_]`Y\Ya_SQcm cV ]_Ud\Y5 [_c_alV YX]V^Y\Ybm5 Q XQcV] Sl`_\^Ycm
eY^Q\m^do bR_a[d5 [_c_aQp `a_Ybf_UYc U_bcQc_h^_ Rlbca_ UQWV U\p _hV^m
R_\miYf `a_TaQ]]7

>Vb[_\m[_ b\_W^VV _Rbc_pc UV\Q b _RkpS\V^YV] 1S _c\YhYV _c _`YbQ^Yp2
T\_RQ\m^lf `VaV]V^^lf7 6b\Y S UadT_] ]_Ud\V Vbcm T\_RQ\m^Qp `VaV]V^^Qp5
[ [_c_a_Z Sl f_cYcV `_\dhYcm U_bcd` YX cV[djVT_ Ybf_U^_T_ eQZ\Q5 ^dW^_ S
nc_] eQZ\V `_Sc_aYcm _`YbQ^YV nc_Z `VaV]V^^_Z5 U_RQSYS [ ^V]d [\ohVS_V
b\_S_ 5HD5B>C

5HD5B> 9>D F5BIh214h7<?21<hF1B912<5D

@_b\V nc_T_ Vݷ ]_W^_ RdUVc Yb`_\mX_SQcm5 [Q[ Vb\Y Rl _^Q Rl\Q _`YbQ^Q S
cV[djV] ]_Ud\V7 B_RbcSV^^_ T_S_ap5 nc_ Y Vbcm _RkpS\V^YV7

@_\mXdpbm b\dhQV]5 ^Q`_]^Y]5 hc_ T\_RQ\m^lV `VaV]V^^lV Vbcm hQbc^lZ
b\dhQZ QRb_\oc^_T_ SbV\V^b[_T_ X\Q5 Q bgV`\V^^_bcm ]_Ud\VZ `_ T\_RQ\m^l]
`VaV]V^^l] ‑ nc_ bQ]lZ fdUiYZ SQaYQ^c SXQY]_UVZbcSYp ]VWUd ]_Ud\p6
]Y7 Nc_5 S`a_hV]5 ^V _c^_bYcbp [ [_^bcQ^cQ]5 c_ Vbcm cQ[Y] `VaV]V^^l]5
X^QhV^YV [_c_alf ^Y[_TUQ ^V ]V^pVcbp7 >Q`aY]Va5 Vb\Y S _U^_] ]_Ud\V Vbcm
T\_RQ\m^lZ [_^bcQ^c^lZ ]QbbYS

3?>CD 9>D @B9=5h>E=25BCdf F K ;5 <5 >5 @5 ::5 :<5 :@ 83 777 38

‑ c_ S \oR_] UadT_] ]_Ud\V ]_W^_ ^Q`YbQcm

5HD5B> 3?>CD 9>D @B9=5h>E=25BCdfD

Y b`_[_Z^_ Yb`_\mX_SQcm dWV T_c_Sdo cQR\Ygd `a_bclf hYbV\ YX UadT_T_
]_Ud\p5 S]Vbc_ c_T_ hc_Rl UV\Qcm bS_o7 CQ[_V Yb`_\mX_SQ^YV ^YhV] ^V `\_f_5
SVUm `VaV]V^^Qp5 [_c_aQp ^V ]V^pVcbp5 ^V ]_WVc ^Q[Q`\YSQcm b_bc_p^YV Y
_[QXlSQcm ^V_hVSYU^_V S\Yp^YV ^Q aQR_cd ed^[gYZ ‑ [Q[ aQX Sbݷ c_5 YX6XQ
hVT_ T\_RQ\m^lV `VaV]V^^lV ^VWV\QcV\m^l7

=7@7<7 8QT_\_S_h^lV eQZ\l [ ]_Ud\p]

5_`dbcY]5 d ^Qb Vbcm ]_Ud\m =:735 S [_c_a_] _`YbQ^ UVbpc_[6UadT_Z ed^[6
gYZD ncY]Y ed^[gYp]Y Q[cYS^_ `_\mXdocbp Vjݷ `pcm6iVbcm ]_Ud\VZ7 6b\Y
Rd[SQ\m^_ b\VU_SQcm Y^bcad[gYp]5 `aVU\_WV^^l] S `aVUlUdjV] `QaQTaQeV5
c_ S [QWU_] YX ncYf `pcY6iVbcY ]_Ud\VZ ^Q] `aYUݷcbp `_]VbcYcm XQT_\_S6
[Y SbVf ed^[gYZ YX =:735 [_c_alV S ^Yf Yb`_\mXdocbp7 @_ ]VaV dSV\YhV^Yp
`a_V[cQ RdUVc aQbcY Y _RjVV [_\YhVbcS_ cQ[Yf XQT_\_S[_S5 Y aQbcY _^_ RdUVc
^V\Y^VZ^_D S [Q[_Z6c_ ]_]V^c ]l ]_WV] _R^QadWYcm5 hc_ cQ[YV XQT_\_S[Y b_6
bcQS\poc dWV `a_gV^c_S USQUgQcm SbVT_ _Rkݷ]Q [_UQ7 BQ]_ `_ bVRV nc_ Vjݷ ^V
_hV^m bcaQi^_5 ^_ SVUm ed^[gYY Y^_TUQ ]V^pocbp5 `aYhݷ] ]_WVc YX]V^Ycmbp
S c_] hYb\V Y Y^e_a]QgYp5 `aVUbcQS\V^^Qp S XQT_\_S[VC ]l ]_WV] `aY^pcm
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aViV^YV U_RQSYcm Y\Y dRaQcm `QaQ]Vca5 YX]V^Ycm cY` `QaQ]VcaQ Y\Y UQWV
cY` S_XSaQjQV]_T_ X^QhV^Yp7 ;QWUlZ aQX5 [_TUQ ]l S^_bY] `_U_R^_V YX]V6
^V^YV5 ^Q] `aYUݷcbp ^QZcY SbV eQZ\l ^QiVZ `a_TaQ]]l5 S [_c_alf Y]VVcbp
[_`Yp YX]V^YSiVT_bp XQT_\_S[Q5 Y b__cSVcbcSdojY] _RaQX_] Yf _caVUQ[cY6
a_SQcm7 6b\Y XQRlcm nc_ bUV\Qcm5 `a_TaQ]]Q R\QT_`_\dh^_ _c[_]`Y\YadVcbp
Y b_RVaݷcbp5 ^_ aQR_cQcm5 aQXd]VVcbp5 RdUVc ^V`aQSY\m^_D S cQ[Yf b\dhQpf
S_X^Y[Qoc ^Qbc_\m[_ eVVaYhVb[YV bYcdQgYY5 hc_ ^V_`lc^lV `a_TaQ]]Ybcl5
_c_aSQSiYbm _c n[aQ^Q b _c\QUhY[_]5 ^VU_d]ݷ^^_ S_b[\YgQocC _<ݷ SVUm cQ6
[_T_ ^V ]_WVc Rlcm17ݷ

3 bQ]_] UV\V5 `dbcm d ^Qb Rl\Q ed^[gYp 9>D 6E>319>D H5 9>D I2D5 Y
Y]V^^_ cQ[_Z XQT_\_S_[ eYTdaYa_SQ\ S ^Vb[_\m[Yf ]_Ud\pf7 =l `aY^p\Y
aViV^YV U_RQSYcm S ncd ed^[gYo caVcYZ `QaQ]Vca5 9>D J5 Y _caVUQ[cYa_6
SQ\Y SbV ncY ]_Ud\Y5 hc_ bQ]_ `_ bVRV ^VcaYSYQ\m^_ ‑ `a_ bdjVbcS_SQ^YV
^V[_c_alf YX ^Yf ]l ]_WV] UQWV ^V U_TQUlSQcmbp5 SVUm ^QU bVamݷX^l]Y
`a_TaQ]]Q]Y _Rlh^_ aQR_cQVc ^Vb[_\m[_ hV\_SV[5 Y [c_6c_ S`_\^V ]_T S_b6
`_\mX_SQcmbp ^QiVZ ed^[gYVZ5 ^V b__RjYS ^Q] _R nc_]5 Q Vb\Y Y b__RjY\5
]l _R nc_]5 b[_aVV SbVT_5 cdc WV XQRl\Y7 >_5 cQ[ Y\Y Y^QhV5 U\p `_Yb[Q ]_6
Ud\VZ5 Yb`_\mXdojYf ed^[gYo5 Vbcm ]^_T_ U_S_\m^_ `a_bclf Y^bcad]V^c_S5
^QhY^Qp b `a_TaQ]]l 7B5@5 [_c_aQp `_XS_\pVc `a_YXSVbcY `a_bc_Z cV[bcdQ\m6
^lZ `_Yb[ `_ SbV]d ^QiV]d ^QR_ad Ybf_U^Y[_S7 9cQ[5 ]l _caVUQ[cYa_SQ\Y
SbV ]_Ud\Y ‑ [a_]V _U^_T_5 `a_ [_c_alZ b\dhQZ^_ XQRl\Y7 3_ SbVf ]_Ud\pf5
[a_]V nc_T_ _U^_T_5 [_]`Y\pc_a c_h^_ X^QVc5 hc_ ed^[gYp 6E>3 U_\W^Q Sl6
XlSQcmbp _c caݷf `QaQ]Vca_S5 cQ[ hc_5 `_[Q ]l ^V Yb`aQSY] SbV Vݷ SlX_Sl5
U_RQSYS caVcYZ `QaQ]Vca5 [_]`Y\pc_a RdUVc SlUQSQcm _iYR[dD ^_ S_c `aY
[_]`Y\pgYY `_b\VU^VT_ _bcQSiVT_bp ]_Ud\p [_]`Y\pc_a `_6`aVW^V]d dSV6
aV^5 hc_ `QaQ]Vca_S cQ] SbVT_ USQ5 Y Y]V^^_ cQ[ S nc_] ]_Ud\V ed^[gYp
6E>3 Y SlXlSQVcbp7 BQ]Q ed^[gYp5 `_^pc^_V UV\_5 _WYUQVc ^Q\YhYV S bcV[V
caݷf `QaQ]Vca_S5 Q ^V USdf7 CaVcYZ `QaQ]Vca _^Q YX bcV[Q S \oR_] b\dhQV
YXS\Vhݷc5 ^_ SapU \Y [c_ S_Xm]ݷcbp `aVUb[QXQcm5 hc_ cQ] _[QWVcbp5 [_TUQ
ed^[gYo SlX_Sdc b USd]p `QaQ]VcaQ]Y S]Vbc_ caݷf7

6jݷ Y^cVaVb^VV RdUVc [QacY^Q5 Vb\Y ]l aViY] YX]V^Ycm cY` _U^_T_ YX
`QaQ]Vca_S b 9>D ^Q 4?E2<5 Y `aY nc_] TUV6c_ XQRdUV] `_UaVUQ[cYa_SQcm
XQT_\_S_[D ^d Q `aY b]V^V cY`Q S_XSaQjQV]_T_ X^QhV^Yp 1_`pcm WV5 Vb\Y XQ6
Rlcm TUV6c_ nc_ Yb`aQSYcm2 ]_W^_ _WYUQcm `_\^_T_ fQ_bQ7 3`a_hV]5 bcV`V^m
`_\^_cl fQ_bQ ‑ S_`a_b eY\_b_eb[YZD \oR_Z YX `VaVhYb\V^^lf SQaYQ^c_S
_iYR[Y ]_WVc bc_Ycm SQ] ^Vb[_\m[Yf `_cVap^^lf U^VZ7

3_ YXRVWQ^YV cQ[Yf _iYR_[ `a_TaQ]]Ybcl _Rlh^_ ^V `Yidc S eQZ\Qf
]_Ud\VZ XQT_\_S[Y ed^[gYZ YX UadTYf ]_Ud\VZ7 3]Vbc_ nc_T_ _^Y `aY]V^p6
oc XQT_\_S_h^lV eQZ\l D S R_\miY^bcSV b\dhQVS _cUV\m^l] XQT_\_S_h^l]
eQZ\_] b^QRWQoc [QWUlZ ]_Ud\m5 [a_]V T\QS^_T_5 c_ Vbcm ^Q [QWUlZ eQZ\
b bdeeY[b_] 73 XQ Yb[\ohV^YV] eQZ\Q5 b_UVaWQjVT_ ed^[gYo =19>5 XQS_6
Upc eQZ\ b cQ[Y] WV Y]V^V]5 ^_ b bdeeY[b_] 78 1^Q`aY]Va5 U\p ]_Ud\p
=:73 b_XUQoc XQT_\_S_h^lZ eQZ\ =:7827 3 XQT_\_S_h^lZ eQZ\ Sl^_bpc
_RkpS\V^Yp SbVf _RkV[c_S5 _`YbQ^^lf S ]_Ud\V5 [ [_c_al] `aVU`_6
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\QTQocbp _RaQjV^Yp YX UadTYf ]_Ud\VZD Y^QhV T_S_ap5 Vb\Y S SQiV] ]_6
Ud\V Y]VVcbp ed^[gYp 6E>3 Y Sl `aVU`_\QTQVcV5 hc_ S UadTYf ]_Ud\pf [ nc_Z
ed^[gYY RdUdc _RaQjV^Yp5 c_ Vݷ XQT_\_S_[ ^dW^_ Sl^VbcY S XQT_\_S_h^lZ
eQZ\ SQiVT_ ]_Ud\p7 1^Q\_TYh^_5 Vb\Y S SQiV] ]_Ud\V _`YbQ^Q T\_RQ\m^Qp
`VaV]V^^Qp Y Sl `aVU`_\QTQVcV Vݷ U_bcd`^_bcm YX UadTYf ]_Ud\VZ 1Sl f_a_6
i_ `_Ud]Q\YH25 c_ S XQT_\_S_h^_] eQZ\V b\VUdVc `_]VbcYcm Vݷ _RkpS\V^YV
b_ b\_S_] 5HD5B> 1S _c\YhYV _c _`YbQ^Yp RVX b\_SQ 5HD5B>5 [_c_a_V _bcQݷcbp
S bQ]_] ]_Ud\V27

CV`Vam U_bcQc_h^_ S[\ohYcm nc_c XQT_\_S_h^lZ eQZ\ b `_]_jmo UYaV[6
cYSl 39>3<E45 1b [QSlh[Q]Y2 S [QWUlZ YX ]_Ud\VZ5 Yb`_\mXdojYf S_X]_W6
^_bcY SQiVT_ ]_Ud\p5 Y UV\_5 [Q[ T_S_aYcbp5 S i\p`VC `aY caQ^b\pgYY SbVf
ncYf ]_Ud\VZ [_]`Y\pc_a RdUVc SYUVcm SQiY _RkpS\V^Yp5 ^_ bQ]Y ncY _Rk6
pS\V^Yp ^V 5ݷaQX]^_WQocbpݷ [Q[ _`YblSQ\_bm S ^QhQ\V `QaQTaQeQ5 Q bdjV6
bcSdoc S _U^_] n[XV]`\paV ‑ S SQiV] XQT_\_S_h^_] eQZ\V7 6b\Y cV`Vam SQ]
`aYUݷc S T_\_Sd `_]V^pcm `QaQ]Vcal [Q[_Z6c_ YX SQiYf ed^[gYZ5 SQ] ^V
`aYUݷcbp Yb[Qcm Vݷ XQT_\_S[Y `_ SbV] ]_Ud\p] `a_TaQ]]l5 U_bcQc_h^_ Rd6
UVc _caVUQ[cYa_SQcm SQi b_RbcSV^^lZ XQT_\_S_h^Y[ ‑ c_ Vbcm _UY^ eQZ\
1[_^Vh^_5 ^V bhYcQp bQ]_T_ SQiVT_ ]_Ud\p27 3bV b\dhQY ^Vb__cSVcbcSYp `Q6
aQ]Vca_S SlX_S_S `QaQ]VcaQ] ^_S_T_ XQT_\_S[Q SQ] d[QWVc [_]`Y\pc_a S
`a_gVbbV `VaVbR_a[Y `a_TaQ]]l7

?c]VcY] Vjݷ USQ _hV^m SQW^lf ]_]V^cQ7 3_6`VaSlf5 S ]_Ud\m _RpXQ6
cV\m^_ ^dW^_ S[\ohQcm 1b `_]_jmo 39>3<E452 bS_Z b_RbcSV^^lZ
XQT_\_S_h^lZ eQZ\7 3 nc_] b\dhQV [_]`Y\pc_a `aY _RaQR_c[V SQiVT_ ]_6
Ud\p b^QhQ\Q dSYUYc _RkpS\V^Yp ed^[gYZ Y `VaV]V^^lf5 b_UVaWQjYVbp S
XQT_\_S_h^Y[V5 Q `_c_] Yf WV _`YbQ^Yp5 ^Qf_UpjYVbp S cV[bcV bQ]_T_ ]_Ud6
\pD nc_ `_XS_\Yc [_]`Y\pc_ad `a_SVaYcm Yf b__cSVcbcSYV Y SlUQcm _iYR[d5
^Q`aY]Va5 Vb\Y Sl YX]V^Y\Y `a_eY\m [Q[_Z6^YRdUm ed^[gYY S ]_Ud\V5 ^_
_caQXYcm YX]V^V^Yp S XQT_\_S_h^_] eQZ\V XQRl\Y7

3_6Sc_alf5 SbV ed^[gYY Y T\_RQ\m^lV `VaV]V^^lV5 [_c_alV Sl
aViY\Y ^V Sl^_bYcm S XQT_\_S_h^Y[5 ^dW^_ _RpXQcV\m^_ `_]VcYcm
]_UYeY[Qc_a_] CD1D93 1b]7 bca7 :@<25 cV] bQ]l] bUV\QS Yf ^VSYUY]l]Y
U\p aVUQ[c_aQ bSpXVZ7 4\_RQ\m^_V `a_bcaQ^bcS_ Y]ݷ^ d SQb _U^_ ^Q Sbo `a_6
TaQ]]d5 `aY nc_] `a_TaQ]]Ybcl5 [Q[ `aQSY\_5 _RaQjQoc S^Y]Q^YV c_\m[_
^Q b_UVaWY]_V XQT_\_S_h^Y[_S5 ^V S^Y[Qp S c_5 hc_ ^Q`YbQ^_ S ]_Ud\pf5 _b_6
RV^^_ Vb\Y ncY ]_Ud\Y ^Q`YbQ^l UadTY]Y dhQbc^Y[Q]Y aQR_clD Y]p5 [_c_a_V
Sl ^V Sl^Vb\Y S XQT_\_S_h^Y[5 ^_ _bcQSY\Y SYUY]l]5 ]_WVc bcQcm `aYhY^_Z
^V_WYUQ^^_T_ [_^e\Y[cQ Y]5^ݷ SVUm [c_6c_ YX SQiYf [_\\VT S`_\^V ]_WVc
XQUVZbcS_SQcm cQ[_V WV Y]p S _U^_] YX bS_Yf ]_Ud\VZ7 3__RjV T_S_ap5 SbV
T\_RQ\m^lV Y]V^Q5 _`YbQ^^lV S SQiV] ]_Ud\V5 UV\pcbp ^Q USV [QcVT_aYYC cV5
[_c_alV Sl n[b`_acYadVcV5 Y cV5 [_c_alV Sl _`YbQ\Y U\p Yb`_\mX_SQ^Yp S bQ6
]_] ]_Ud\VD `VaSlV Sl^_bpcbp S XQT_\_S_h^Y[ 1U\p ed^[gYZ ‑ `a_c_cY`l5
U\p `VaV]V^^lf ‑ _`YbQ^Yp b_ b\_S_] 5HD5B>25 Sc_alV `_]VhQocbp b\_S_]
CD1D937 6b\Y ^V bUV\Qcm ^Y c_T_5 ^Y UadT_T_5 ]_W^_ RdUVc `aVU`_\_WYcm5 hc_
Sl bQ]Y ^V X^QVcV5 U\p hVT_ SSV\Y c_ Y\Y Y^_V Y]p7
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6UY^bcSV^^l] Yb[\ohV^YV] YX nc_T_ `aQSY\Q pS\pVcbp ed^[gYp =19>C
S XQT_\_S_h^Y[ V5ݷ [Q[ `aQSY\_5 ^V Sl^_bpc5 ^_ aVUQ[c_a bSpXVZ U_\WV^ Vݷ
SYUVcm5 Y^QhV _^ ^V b]_WVc b_RaQcm Yb`_\^pV]lZ eQZ\7

=7@7=7 8QjYcQ _c `_Sc_a^_T_ S[\ohV^Yp

@_[Q SQiY ]_Ud\Y n[b`_acYadoc c_\m[_ ed^[gYY Y T\_RQ\m^lV `VaV]V^6
^lV5 Sbݷ baQS^YcV\m^_ `a_bc_D [ b_WQ\V^Yo5 S aVQ\m^_Z WYX^Y cQ[ ^V Rl6
SQVc7 B[_aVV SbVT_5 dWV ^Q aQ^^Yf bcQUYpf aQR_cl SQ] `_caVRdVcbp SSVbcY
[Q[_Z6^YRdUm `_\mX_SQcV\mb[YZ cY`5 RdUm c_ bcad[cdaQ5 _RkVUY^V^YV Y\Y
`VaVhYb\V^YV5 b [_c_al] RdUdc aQR_cQcm SQiY ed^[gYY Y8Y\Y [_c_alZ RdUVc
Yb`_\mX_SQ^ `aY _`YbQ^YY T\_RQ\m^lf `VaV]V^^lf7 CQ[_Z cY` `_caVRdVcbp
bUV\Qcm U_bcd`^l] R_\VV hV] S _U^_] ]_Ud\VD [Q[ b\VUbcSYV5 VT_ _`YbQ^YV
`aYUݷcbp Sl^VbcY S XQT_\_S_h^lZ eQZ\7 2_\miV c_T_5 Vb\Y S UadT_] ]_Ud\V
`_pSpcbp n[b`_acYadV]lV ed^[gYY5 aQR_cQojYV b SQiY] cY`_]5 SQ] ]_WVc
`_caVR_SQcmbp S[\ohYcm _UY^ XQT_\_S_h^lZ eQZ\ YX UadT_T_C S c_] XQT_\_S_h6
^Y[V5 TUV _RkpS\V^l ed^[gYY5 Yb`_\mXdojYV SQi cY`5 `aYUݷcbp `aVUdb]_c6
aVcm UYaV[cYSd 39>3<E455 S[\ohQojdo XQT_\_S_h^Y[5 b_UVaWQjYZ _`YbQ^YV
nc_T_ cY`Q7

;a_]V `_\mX_SQcV\mb[Yf cY`_S5 bdjVbcSdoc Vjݷ ]Q[a_blD Yf c_WV `aY6
f_UYcbp b gV\mo n[b`_acQ Sl^_bYcm S XQT_\_S_h^lV eQZ\l5 Y _^Y c_WV 1f_cp
Y bdjVbcSV^^_ aVWV2 ]_Tdc _[QXQcmbp `aYhY^_Z U\p S[\ohV^Yp _U^_T_ XQT_6
\_S_h^Y[Q YX UadT_T_7

=_W^_ SlUV\Ycm _RjVV `aQSY\_ U\p Sl^_bQ cVf Y\Y Y^lf bdj^_bcVZ S
XQT_\_S_h^lV eQZ\lC

∙ Sb5ݷ hc_ XQ^Y]QVc `Q]pcm S [Q[_Z6\YR_ YX bV[gYZ RdUdjVZ Yb6
`_\^pV]_Z `a_TaQ]]l5 _`YblSQVcbp S eQZ\V aVQ\YXQgYY ]_Ud6
\p 1eQZ\ b bdeeY[b_] 732 Y \YR_ _RkpS\pVcbp S XQT_\_S_h^_]
eQZ\V 1Vb\Y n[b`_acYadVcbp25 \YR_ `_]VhQVcbp b\_S_] CD1D93
1Vb\Y _RkV[c `aVU^QX^QhV^ c_\m[_ U\p S^dcaV^^VT_ Yb`_\mX_6
SQ^Yp S ]_Ud\V2D

∙ Sb5ݷ hc_ ^V XQ^Y]QVc `Q]pcY5 Y\Y5 Y^QhV T_S_ap5 Sb5ݷ hc_ Yb6
`_\mXdVcbp c_\m[_ S_ SaV]p [_]`Y\pgYY Y XQcV] RVbb\VU^_ Yb6
hVXQVc5 _`YblSQVcbp S XQT_\_S_h^_] eQZ\V 1\YR_5 Vb\Y `aVU^Q6
X^QhV^_ c_\m[_ U\p S^dcaV^^VT_ Yb`_\mX_SQ^Yp S ]_Ud\V5 _`Y6
blSQVcbp S eQZ\V aVQ\YXQgYY27

; `VaS_Z [QcVT_aYY bdj^_bcVZ _c^_bpcbp ed^[gYY Y T\_RQ\m^lV `VaV6
]V^^lV5 [_ Sc_a_Z ‑ cY`l Y ]Q[a_bl7 Ed^[gYY _RkpS\pocbp bS_Y6
]Y XQT_\_S[Q]Y6`a_c_cY`Q]Y5 `VaV]V^^lV _RkpS\pocbp b `_]_jmo b\_SQ
5HD5B>5 hc_ U_ _`YbQ^YZ cY`_S Y ]Q[a_b_S5 c_ _^Y S XQT_\_S_h^_] eQZ\V
SlT\pUpc c_h^_ cQ[ WV5 [Q[ Y SVXUV7

CV`Vam `aVUbcQSmcV5 hc_ SQ] `_caVR_SQ\Qbm [Q[Qp6c_ ed^[gYp5 ^Q`YbQ^6
^Qp SQiY] [_\\VT_Z S UadT_] ]_Ud\V7 8QT\p^dS S U_[d]V^cQgYo Y\Y `a_bc_
XQUQS S_`a_b [_\\VTV5 Sl dX^Q\Y5 hc_ ncQ ed^[gYp ^Qf_UYcbp S ]_Ud\V 444735



=7@7 AQXUV\m^Qp caQ^b\pgYp :@B

[_c_alZ b^QRWݷ^ XQT_\_S_h^l] eQZ\_] 444787 3Qi \_TYh^lZ b\VUdojYZ
iQT ‑ SbcQSYcm S bS_Z ]_Ud\m UYaV[cYSd 39>3<E45 2444782 Y5 S_b`_\mX_SQS6
iYbm ^dW^_Z ed^[gYVZ5 `a_U_\WYcm aQR_cd7 @aY nc_] SapU \Y Sl bcQ^VcV
`_Ua_R^_ YXdhQcm eQZ\ 444785 Q S 5[ݷ^ S`_\^V S_X]_W^_5 c_WV b_UVaWYcbp UY6
aV[cYSQ 39>3<E455 S[\ohQojQp Vjݷ [Q[_Z6^YRdUm XQT_\_S_h^Y[5 ^Q`aY]Va5
222785 Q SQ] Vjݷ ]Vbpg ^QXQU `_caVR_SQ\Ybm [Q[YV6c_ ed^[gYY YX ]_Ud\p
2225 cQ[ hc_ S SQiV] b_RbcSV^^_] cV[bcV c_WV Vbcm 39>3<E45 22227827 3 aV6
Xd\mcQcV [_]`Y\pc_a S `a_gVbbV _RaQR_c[Y SQiVT_ ]_Ud\p ݷdSYUYcݷ 22278
USQWUlD nc_ ^QXlSQVcbp `_Sc_a^l] S[\ohV^YV] XQT_\_S_h^_T_ eQZ\Q7

6b\Y Rl 22278 b_UVaWQ\ c_\m[_ _RkpS\V^Yp `VaV]V^^lf Y ed^[gYZ5 ^Y [
hV]d bcaQi^_]d cQ[_V `_Sc_a^_V S[\ohV^YV ^V `aYSV\_ Rl5 c_\m[_ hdcm6hdcm
XQ]VU\Y\_ Rl [_]`Y\pgYo7 >_ nc_ SapU \Y ^Qi b\dhQZC XQT_\_S_h^Y[Y5 S [_6
c_alf b_UVaWQcbp c_\m[_ ed^[gYY Y `VaV]V^^lV5 ^Vc ^Y[Q[_T_ b]lb\Q S[\o6
hQcm YX UadTYf XQT_\_S_h^Y[_S7 CQ[ hc_ Vb\Y `_Sc_a^_V S[\ohV^YV `a_YX_6
i\_ ‑ SYUY]_5 S `_Sc_a^_ S[\ohݷ^^_] XQT_\_S_h^_] eQZ\V _`YbQ^l `_\m6
X_SQcV\mb[YV cY`l Y 1Y\Y2 ]Q[a_bl7 3 b\dhQV b cY`_] [_]`Y\pc_a `_`a_bcd
SlUQbc _iYR[d5 SVUm _^ dSYUV\ Sc_a_V _`YbQ^YV c_T_ WV bQ]_T_ Y]V^Y5 Q _`Y6
blSQcm _U^_ Y c_ WV Y]p USQWUl ^V\mXp 1S _c\YhYV _c _RkpS\V^YZD _RkpS\pcm
_U^_ Y c_ WV Y]p ]_W^_ b[_\m[_ dT_U^_ aQX5 T\QS^_V5 hc_Rl ncY _RkpS\V^Yp
UadT UadTd ^V `a_cYS_aVhY\Y27 3 b\dhQV b ]Q[a_b_] [_]`Y\pc_a SlUQbc `aV6
Ud`aVWUV^YV5 Q ^V _iYR[d5 ^_ nc_ c_WV ^V b\Yi[_] f_a_i_D S R_\miY^bcSV
`a_V[c_S UVZbcSdVc caVR_SQ^YV `_\^_T_ _cbdcbcSYp `aVUd`aVWUV^YZ `aY [_]6
`Y\pgYY7

@VaS_V5 hc_ `aYf_UYc S T_\_Sd ‑ aQX_RaQcmbp5 [Q[_Z YX eQZ\_S S[\ohݷ^
`_Sc_a^_ 1nc_ bUV\Qcm U_S_\m^_ `a_bc_C [_]`Y\pc_a `aY SlUQhV _iYR[Y Y\Y
`aVUd`aVWUV^Yp bQ] b[QWVc5 S [Q[_] eQZ\V Y [Q[_Z bca_[V S_X^Y[\Q `a_6
R\V]Q2 Y dRaQcm YX bS_VT_ ]_Ud\p b__cSVcbcSdojdo UYaV[cYSd 39>3<E455 S
UQ^^_] b\dhQV cd5 [_c_aQp S[\ohQVc 22278D S bQ]_] UV\V5 [_\m b[_a_ nc_c
eQZ\ Sbݷ aQS^_ S[\ohQVcbp hVaVX 444785 c_ nc_T_ ^Q] dWV U_bcQc_h^_ Y ^Vc
`_S_UQ S[\ohQcm VT_ bQ]Y]7 ?U^Q[_ Y cdc aVQ\m^_bcm _[QXlSQVcbp ^Vb[_\m6
[_ b\_W^VV5 ^VWV\Y ^Q `VaSlZ SXT\pUC `aVUbcQSmcV bVRV bYcdQgYo5 [_TUQ Sl
S[\ohY\Y S bS_Z ]_Ud\m eQZ\l 22278 Y 44478 Y ^Y[Q[_T_ `_Sc_a^_T_ S[\o6
hV^Yp ^V `a_YX_i\_5 Q dWV `_XWV5 S_X]_W^_5 hVaVX `_\T_UQ Y\Y T_U5 [c_6c_
aViY\ db_SVaiV^bcS_SQcm eQZ\ 44478 Y S `a_gVbbV b_SVaiV^bcS_SQ^Yp U_6
RQSY\ cQ] S[\ohV^YV 222785 S aVXd\mcQcV hVT_ SQi ^Y S hݷ] ^V `_SY^^lZ
]_Ud\m5 [_c_alZ Sl dWV `_\T_UQ [Q[ ^V ca_TQ\Y5 SUadT `VaVbcQ\ [_]`Y\Ya_6
SQcmbp7 3_X]_W^l Y R_\VV XQ[_SlaYbclV bYcdQgYYD `aYUd]Qcm Yf ]l `aVU6
\_WY] hYcQcV\o S [QhVbcSV T_\_S_\_][Y7

;Q[ `_[QXlSQVc `aQ[cY[Q5 R_a_cmbp Sadh^do b [QWUl] b\dhQV] `_Sc_a6
^_T_ S[\ohV^Yp ‑ YUVp b_SVaiV^^_ ^VaQR_c_b`_b_R^Qp5 cQ[ hc_ `a_TaQ]]Y6
bcQ] `aYi\_bm YX_RaVbcY ^V[do cVf^Y[d5 QSc_]QcYhVb[Y ^V `_XS_\pojdo
XQT_\_S_h^Y[Q] S[\ohQcmbp S _U^d Y cd WV VUY^Ygd caQ^b\pgYY R_\miV _U6
^_T_ aQXQ7 5\p nc_T_ Yb`_\mXdVcbp `aV`a_gVbb_a5 Q c_h^VV ‑ VT_ S_X]_W^_6
bcY db\_S^_Z [_]`Y\pgYY5 _`YbQ^^lV S 7?7?7=ݷ 5\p [QWU_T_ XQT_\_S_h^_T_



:A9 @a_TaQ]]Ya_SQ^YV ^Q pXl[V BY

eQZ\Q SlRYaQVcbp ^V[_V d^Y[Q\m^_V Y]p ]Q[a_bY]S_\Q5 _Rlh^_ S[\ohQo6
jVV S bVRp bQ]_ Y]p eQZ\Q5 `aYSVUݷ^^_V [ SVaf^V]d aVTYbcadD cQ[5 QSc_a
ncYf bca_[ _Rlh^_ Yb`_\mXdVc bdeeY[b 5ݷh\NW][bݷ cQ[ hc_ U\p XQT_\_S_h^Y6
[Q =I=?4E<578 `_\dhQVcbp hc_6c_ Sa_UV VbVXM^UNhQh\NW][b5 ^_ S_X]_W^l Y
UadTYV `_Uf_Ul7 4\QS^_V ‑ `_XQR_cYcmbp _ c_]5 hc_Rl SVa_pc^_bcm `_pS\V6
^Yp TUV6c_ bY]S_\Q b cQ[Y] WV Y]V^V] Rl\Q U_bcQc_h^_ R\YX[Q [ ^d\o7 5Q\VV
S ^QhQ\V XQT_\_S_h^_T_ eQZ\Q 1c_ Vbcm `ap]_ `VaSl]Y USd]p VT_ bca_[Q]YD
S_X]_W^_5 `_b\V [_]]V^cQaYp5 S [_c_a_] _`YblSQVcbp5 hc�_ nc_ XQ eQZ\ Y U\p
hVT_ _^ ^dWV^2 `Yidcbp UYaV[cYSl

396>456 VbVXM^UNhQh\NW][b
34569>5 VbVXM^UNhQh\NW][b

Q `_b\VU^VZ bca_[_Z c_T_ WV XQT_\_S_h^_T_ eQZ\Q bcQSYcbp

35>496

CV] bQ]l] Sbݷ ݷX^QhQjVVݷ 1c_ Vbcm [Q[6c_ S\YpojVV ^Q [_]`Y\pgYo2 b_UVa6
WY]_V ^QiVT_ XQT_\_S_h^Y[Q _[QXlSQVcbp _RaQ]\V^_ UYaV[cYS_Z db\_S^_Z
[_]`Y\pgYY7 @aY _RaQR_c[V `VaS_T_ b\dhQp S[\ohV^Yp UQ^^_T_ eQZ\Q S _c6
UV\m^_ SXpc_Z VUY^YgV caQ^b\pgYY bY]S_\ VbVXM^UNhQh\NW][b Vjݷ ^V _`aVUV6
5^ݷ\ cQ[ hc_ b_UVaWY]_V XQT_\_S_h^Y[Q [_]`Y\pc_a_] _RaQRQclSQVcbp5 `aY6
h5[ݷ S hYb\V `a_hVT_5 baQRQclSQVc Y UYaV[cYSQ 34569>55 [_c_aQp _`aVUV\pVc
bY]S_\7 6b\Y S c_Z WV VUY^YgV caQ^b\pgYY eQZ\ =I=?4E<578 S[\ohQVcbp
Sc_a_Z aQX 1Q aQS^_ Y caVcYZ5 Y hVcSݷaclZ5 Y `_b\VUdojYV2 ‑ [ nc_]d SaV6
]V^Y bY]S_\ VbVXM^UNhQh\NW][b dWV _`aVUV\5^ݷ cQ[ hc_ UYaV[cYSQ 396>456
Yb[\ohQVc b_UVaWY]_V eQZ\Q YX [_]`Y\pgYY5 Y [_]`Y\pc_a VT_ `_Sc_a^_
^V dSYUYc7 9^QhV T_S_ap5 `_Sc_a^_V S[\ohV^YV 1eYXYhVb[Y2 `a_Ybf_UYc5 ^_
^Y[Q[ ^V S\YpVc ^Q f_U [_]`Y\pgYY7

9^cVaVb^_5 hc_ ncQ cVf^Y[Q XQjYcl _c `_Sc_a^_T_ S[\ohV^Yp5 YXSVbc^Qp `_U ^Q6
XSQ^YV] XQjYc^lVݷ ]Q[a_blݷ 1C5>DBI =13B?C25 ]^_TY]Y `a_TaQ]]YbcQ]Y ^Q BY S_b6
`aY^Y]QVcbp [Q[ U_\W^_V5 c_ Vbcm \oUY ^V SYUpc `_U\Y^^_Z bdj^_bcY nc_Z cVf^Y[YD
]VWUd cV] nc_ ^V R_\VV hV] _hVaVU^_Z fQ[5 Yb`_\mX_SQ^YV `_USVa^dSiVT_bp `_U ad[d
Y^bcad]V^cQ b_SVaiV^^_ ^V `_ VT_ `ap]_]d ^QX^QhV^Yo5 ^_ `aYS_UpjVV `aY nc_] [
^dW^_]d aVXd\mcQcd7

;Q[ ]_T XQ]VcYcm hYcQcV\m5 Yb`_\mX_SQ^YV XQjYcl _c `_Sc_a^_T_ S[\o6
hV^Yp ^V SbVTUQ _[QXlSQVcbp _RpXQcV\m^l]D Vb\Y _hVaVU^_Z XQT_\_S_h^lZ
eQZ\ b_UVaWYc c_\m[_ _RkpS\V^Yp ed^[gYZ Y `VaV]V^^lf5 c_ VT_ `_Sc_a^_V
S[\ohV^YV ^Y [ _iYR[Q]5 ^Y UQWV [ `aVUd`aVWUV^Yp] ^V `aYSVUݷc7 ?U^Q[_
Ybf_U^lV eQZ\l ^QiVZ `a_TaQ]]l5 S c_] hYb\V XQT_\_S_h^lV ‑ nc_ _c^oUm
^V ]aQ]_a^lV b[aYWQ\Y5 _^Y U_bcQc_h^_ hQbc_ Y Q[cYS^_ ]V^pocbpD Vb\Y
]l RdUV] b^QRWQcm XQjYc_Z _c `_Sc_a^_T_ S[\ohV^Yp c_\m[_ cQ[YV XQT_\_6
S_h^Y[Y5 S [_c_alf `aYbdcbcSdoc cY`l Y\Y ]Q[a_bl5 c_ [QWUlZ aQX5 SbcQS6
\pp S [Q[_Z6^YRdUm XQT_\_S_h^lZ eQZ\ _`YbQ^YV _hVaVU^_T_ ^_S_T_ cY`Q Y\Y
]Q[a_bQ5 ]l RdUV] Sl^dWUV^l `a_SVapcm5 Vbcm \Y dWV S nc_] XQT_\_S_h^Y[V



=7@7 AQXUV\m^Qp caQ^b\pgYp :A:

XQjYcQ _c `_Sc_a^_T_ S[\ohV^Yp7 @a_jV 1Y UViVS\V `_ cadU_XQcaQcQ]2 b^QR6
WQcm [QWUlZ XQT_\_S_h^lZ eQZ\ XQjYc_Z _c `_Sc_a^_T_ S[\ohV^Yp baQXd5
[Q[ c_\m[_ nc_c eQZ\ b_XUQ^7 >Q`YbQcm caY [_a_c[YV bca_[Y cV[bcQ S `dbc_]
eQZ\V ‑ S_`a_b ^Vb[_\m[Yf bV[d^U5 `aY nc_] [QWUQp `a_SVa[Q ^Q\YhYp ncYf
bca_hV[ S eQZ\V R_\VV6]V^VV _b]lb\V^^_T_ aQX]VaQ ]_WVc XQ^pcm bc_\m[_ WV
Y UQWV R_\miV7

9cQ[5 [QWUlZ XQT_\_S_h^lZ eQZ\ b\VUdVc b^QRWQcm UYaV[cYSQ6
]Y XQjYcl _c `_Sc_a^_T_ S[\ohV^Yp baQXd WV `_b\V VT_ b_XUQ^YpD
nc_ _UY^ YX cVf aVU[Yf b\dhQVS5 [_TUQ Ud]Qcm SaVU^_7 6jݷ _U^_ UVZbcSYV5
Sl`_\^pV]_V SbVTUQ baQXd `_b\V b_XUQ^Yp eQZ\Q ]_Ud\p ‑ nc_ U_RQS\V^YV
UYaV[cYSl 39>3<E455 S[\ohQojVZ S ]_Ud\m VT_ b_RbcSV^^lZ XQT_\_S_h^lZ
eQZ\7 3__RjV5 `a_gVUdad b_XUQ^Yp S `a_TaQ]]V ^_S_T_ ]_Ud\p 1^QX_Sݷ] VT_
>5G=?42 ]_W^_ _`YbQcm cQ[C

∙ b_XUQZcV `dbclV eQZ\l >5G=?473 Y >5G=?478D
∙ SbcQSmcV S eQZ\ >5G=?473 UYaV[cYSd

39>3<E45 2>5G=?4782
∙ SbcQSmcV S eQZ\ >5G=?478 UYaV[cYSl

396>456 WN`VXMhQh\NW][b
34569>5 WN`VXMhQh\NW][b

35>496
‑ _bcQSYS ]VWUd ^Y]Y `dbc_V `a_bcaQ^bcS_ U\p b_UVaWY]_T_ XQT_\_6
S_h^_T_ eQZ\QD

∙ XQaVTYbcaYadZcV b_XUQ^^lV eQZ\l S bYbcV]V [_^ca_\p SVabYZ Y bYbcV]V
bR_a[YD

∙ _caQXYcV `_pS\V^YV ^_S_T_ ]_Ud\p S U_[d]V^cQgYY7

=7@7>7 ?RkpS\V^Yp cY`_SD ^V`_\^lV cY`l

5_ bYf `_a ]l bcQ\[YSQ\Ybm b _RkpS\V^Yp]Y `VaV]V^^lf Y ed^[gYZD U\p `_\mX_6
SQcV\mb[Yf cY`_S5 S[\ohQp bcad[cdal5 _RkVUY^V^Yp Y `VaVhYb\V^Yp5 ]l Yb`_\mX_SQ\Y
c_\m[_ _`YbQ^Yp5 c_ Vbcm [_^bcad[gYY5 XQUQojYV YbhVa`lSQojdo Y^e_a]QgYo _ cY`V7
;Q[ ^Y bcaQ^^_5 bcad[cdal S BY cQ[WV ]_W^_ _RkpS\pcm5 c_ Vbcm b__RjQcm [_]`Y\pc_ad
_ bdjVbcS_SQ^YY cY`Q b XQUQ^^l] Y]V^V]5 ^V `_[QXlSQp b_RbcSV^^_ bQ] cY`7 >Q`aY]Va5
]_W^_ ^Q`YbQcmC

CDBE3D 9D5=D

B nc_T_ ]_]V^cQ [_]`Y\pc_a RdUVc X^Qcm5 hc_ b\_S_b_hVcQ^YV CDBE3D 9D5= _R_X^QhQ6
Vc ^V[YZ bcad[cda^lZ cY`5 ^_ R_\miV ^YhVT_ `a_ nc_c cY` X^Qcm ^V RdUVcD cQ[_Z cY`
^QXlSQVcbp ^V`_\^l] 1Q^T\7 9>3?=@<5D5 DI@527 C_h^_ cQ[ WV ]_W^_ _`YbQcm ^V`_\^lZ
cY`6_RkVUY^V^YV5 ^_ nc_ _Rlh^_ ^V Yb`_\mXdVcbp7

;_^Vh^_5 _`YbQcm `VaV]V^^do ^V`_\^_T_ cY`Q [_]`Y\pc_a ^V `_XS_\Yc5 SVUm _^
UQWV ^V X^QVc5 b[_\m[_ `Q]pcY `_U cQ[do `VaV]V^^do ^V_Rf_UY]_ SlUV\YcmD _U^Q[_
^V`_\^lZ cY` ]_W^_ S`_\^V db`Vi^_ Yb`_\mX_SQcm U\p _`YbQ^Yp d[QXQcV\VZC S bQ]_]
UV\V5 aQX]Va d[QXQcV\p _Rlh^_ ^V XQSYbYc _c c_T_5 ^Q `VaV]V^^do [Q[_T_ cY`Q _^ d[Q6
XlSQVc7
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?b^_S^_V ^QX^QhV^YV cQ[Yf _RkpS\V^YZ b_bc_Yc S c_]5 hc_Rl `_XS_\Ycm5 ^Q`aY]Va5
USd] bcad[cdaQ] Y]Vcm S [QhVbcSV `_\VZ d[QXQcV\Y UadT ^Q UadTQ7 2_\VV c_T_5 ]l dWV
Yb`_\mX_SQ\Y ^V`_\^lV cY`l5 [_TUQ U\p aQR_cl b_ b`Yb[Q]Y Y UVaVSmp]Y _`YblSQ\Y
bcad[cdal b `_\p]Y6d[QXQcV\p]Y ^Q bcad[cdad c_T_ WV cY`QD ^Q`aY]Va5 S X^Q[_]_] ^Q]
_`YbQ^YY

CDBE3D 9D5= K
9>D 41D1D
CDBE3D 9D5= 3>5HDD

MD

^Q c_c ]_]V^c5 [_TUQ [_]`Y\pc_a SYUYc _`YbQ^YV `_\p >5HD5 bQ] cY` CDBE3D 9D5= Vjݷ
^V _`YbQ^5 SVUm VT_ _`YbQ^YV Vjݷ ^V XQ[_^hY\_bmD b UadT_Z bc_a_^l5 `_b[_\m[d b\_S_6
b_hVcQ^YV CDBE3D 9D5= [_]`Y\pc_a dWV SYUV\5 nc_c cY` bhYcQVcbp _RkpS\V^^l] 1f_cp
Y ^V`_\^l]25 Y [_]`Y\pc_a `_\QTQVc5 hc_ U\p _`YbQ^Yp d[QXQcV\p nc_T_ U_bcQc_h^_7

3__RjV T_S_ap5 `YbQcm _RkpS\V^YV bcad[cdal _cUV\m^_Z [_^bcad[gYVZ _b_R_T_
b]lb\Q ^Vc5 `_b[_\m[d Yb`_\mX_SQcm cQ[_Z ^V`_\^lZ cY` ]_W^_ \Yim d[QXQS VT_ `_\6
^_V Y]p5 S[\ohQojVV b\_S_ CDBE3D 1S UQ^^_] b\dhQV CDBE3D 9D5=25 Q nc_ dWV bQ]_ `_
bVRV `_b\dWYc U\p [_]`Y\pc_aQ _RkpS\V^YV] cY`Q7 ;Q[ b\VUbcSYV5 cY` CDBE3D 9D5=3
]_W^_ Yb`_\mX_SQcm5 UQWV Vb\Y U_ bVZ `_al [_]`Y\pc_a S__RjV ^YhVT_ ^V b\liQ\ _
b\_SV 9D5=7

;a_]V _hVSYU^_T_ `aY]V^V^Yp U\p b_XUQ^Yp bcad[cda b_ bbl\[Q]Y ^Q bVRp Y\Y UadT
^Q UadTQ5 ^V`_\^lV cY`l UQoc Vjݷ _U^d SQW^do S_X]_W^_bcmC ^V `_[QXlSQcm [_]`Y6
\pc_ad _`YbQ^YV cY`Q5 Vb\Y ^dWV^ c_\m[_ d[QXQcV\m ^Q cQ[_Z cY`7 Nc_ hQbc_ `_XS_\pVc
^Q`YbQcm _RkpS\V^YV bcad[cdal 1^V`_\^_Z25 S]Vbc_ c_T_ hc_Rl S[\ohQcm b `_]_jmo
39>3<E45 c_c eQZ\5 TUV ^Qf_UYcbp Vݷ `_\^_V _`YbQ^YV7 CQ[ ]_W^_ U_bcYhm YXapU^_Z
n[_^_]YY SaV]V^Y [_]`Y\pgYY5 Sl[Y^dS \Yi^YV S[\ohV^Yp5 S _b_RV^^_bcY Vb\Y aVhm
YUݷc _ S[\ohV^YY _U^_T_ XQT_\_S_h^_T_ eQZ\Q YX UadT_T_D [a_]V c_T_5 ^Y[Q[YV USQ
XQT_\_S_h^lf eQZ\Q `_ `_^pc^l] `aYhY^Q] ^V ]_Tdc SXQY]^_ S[\ohQcm UadT UadTQ5
cQ[ hc_ _RkpS\V^Yp cY`_S _[QXlSQocbp `a_bc_ ^VXQ]V^Y]l7

9^_TUQ _`YbQ^YV bcad[cdal S__RjV ^V Sl^_bpc S XQT_\_S_h^lZ eQZ\5 ^Vb]_cap
^Q c_5 hc_ S [ݷ^ b_UVaWQcbp `a_c_cY`l ed^[gYZ5 aQR_cQojYV b d[QXQcV\p]Y ^Q ncd
bcad[cdad7 CQ[_Z SQaYQ^c `aY]V^pVcbp5 Vb\Y QSc_a ]_Ud\p `aVU\QTQVc `_\mX_SQcV\o
faQ^Ycm d[QXQcV\Y ^Q [Q[do6c_ VT_ bcad[cdad5 ^Q`aY]Va5 U\p gV\VZ YUV^cYeY[QgYY5
^_ `aY nc_] `aVU`_hYcQVc5 hc_Rl `_\mX_SQcV\m ^V _RaQjQ\bp [ `_\p] nc_Z bcad[cd6
al ^Q`ap]do7 ;bcQcY5 `aY]Va_] cQ[_Z bYcdQgYY pS\pVcbp f_a_i_ X^Q[_]lZ ^Q] cY`
ORUN37

?c]VcY]5 hc_ R_\miY^bcS_ [_]`Y\pc_a_S `_XS_\poc cQ[WV _RkpSYcm cY` 5>E=5 ^_
nc_ S pS^_] SYUV XQ`aVjV^_ b`VgYeY[QgYp]Y Y [ c_]d WV b_SVaiV^^_ RVbb]lb\V^^_C
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=7A7 PXl[ BY Y bcY\m [_UQ

3_ Sbݷ] `aVUiVbcSdojV] cV[bcV5 ^QhY^Qp b `VaS_T_ c_]Q5 ]l dUV\p\Y
`aQSY\Q] _e_a]\V^Yp cV[bcQ `a_TaQ]]l bQ]_V `aYbcQ\m^_V S^Y]Q^YV5 ^_
cV] ^V ]V^VV ^Q] `_6`aVW^V]d Vbcm hc_ _RbdUYcm S nc_Z _R\QbcY7 =l ^QUV6
V]bp5 hc_ [ ^Qbc_pjV]d SaV]V^Y hYcQcV\m dWV `aY_Raݷ\ U_bcQc_h^lZ _`lc
S ^Q`YbQ^YY `a_TaQ]] Y \dhiV `_UT_c_S\V^ [ S_b`aYpcYo ^V[_c_alf c_^[_6
bcVZ7
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=7A7:7 3b`_]Y^QV] _RjYV `aY^gY`l

@VaVhYb\Y] _b^_S_`_\QTQojYV `aQSY\Q5 [_c_alV ^Q] YXSVbc^l 1S _b^_S6
^_] Vjݷ YX `VaS_T_ c_]Q27 @aVWUV SbVT_ ^Q`_]^Y]5 hc_ cV[bc `a_TaQ]]l
`aVU^QX^QhV^ S `VaSdo _hVaVUm U\p `a_hcV^Yp hV\_SV[_]5 Y \Yim
S_ Sc_ado ‑ U\p _RaQR_c[Y [_]`mocVa_]7 ?RVb`VhV^YV f_a_iVZ hY6
cQV]_bcY cV[bcQ ‑ XQUQhQ `VaS__hVaVU^QpD `a_TaQ]]Q5 S cV[bcV [_c_a_Z ^Q6
adiV^l `aQSY\Q _e_a]\V^Yp5 S__RjV ^V ]_WVc aQbb]QcaYSQcmbp S [QhVbcSV
`aQSY\m^_Z Y\Y ^V`aQSY\m^_Z5 aQR_cQojVZ Y\Y ^VaQR_cQojVZ5 `_\VX^_Z Y\Y
RVb`_\VX^_Z7 5_ cVf `_a5 `_[Q ^QadiV^Yp S _e_a]\V^YY ^V RdUdc dbcaQ^V^l5
_^Y `aVUbcQS\poc b_R_Z VUY^bcSV^^_V bS_ZbcS_ `a_TaQ]]l5 [_c_a_V ]_W6
^_ _RbdWUQcm5 Q Yf dbcaQ^V^YV ‑ nc_ VUY^bcSV^^_V5 hc_ b cQ[_Z `a_TaQ]]_Z
U_`dbcY]_ UV\Qcm7

; cV[bcd `a_TaQ]]l ^Q \oR_] pXl[V `a_TaQ]]Ya_SQ^Yp `aVUkpS\pVcbp
^Vb[_\m[_ d^YSVabQ\m^lf caVR_SQ^YZ7 CV[bc U_\WV^ b_UVaWQcm c_\m[_ bY]6
S_\l YX ^QR_aQ J\LRRD [_]]V^cQaYY5 Vb\Y _^Y Vbcm5 U_\W^l Rlcm ^Q`YbQ^l
`_6Q^T\YZb[Y 1^V `_6^V]Vg[Y5 ^V `_6eaQ^gdXb[Y Y cV] R_\VV ^V `_6adbb[Y
caQ^b\Yc_]5 Q Y]V^^_ `_6Q^T\YZb[Y2D `aY SlR_aV Y]ݷ^ U\p YUV^cYeY[Qc_a_S
cQ[WV U_\W^l Yb`_\mX_SQcmbp Y]V^^_ Q^T\YZb[YV b\_SQ5 QUV[SQc^_ _caQWQ6
ojYV `aVU^QX^QhV^YV YUV^cYeY[Qc_aQ7 ;_a_c[YV Y]V^Q ]_W^_ 1Y ^dW^_2
Yb`_\mX_SQcm c_\m[_ U\p \_[Q\m^lf YUV^cYeY[Qc_a_S S b\dhQpf5 Vb\Y Yf
`aVU^QX^QhV^YV _hVSYU^_ YX [_^cV[bcQ7 ;_]]V^cQaYp]Y \dhiV ^V X\_d`_6
caVR\pcmD S]Vbc_ nc_T_ b\VUdVc `YbQcm cV[bc bQ]_Z `a_TaQ]]l 1S hQbc^_bcY5
SlRYaQcm YUV^cYeY[Qc_al2 cQ[5 hc_Rl _^ `_pb^p\ bQ] bVRp7 3lR_ad YUV^cY6
eY[Qc_a_S Rl\ `_bSpjݷ^ 7:97;:7;ݷ

@aY ^Q`YbQ^YY `a_TaQ]]l ^Q pXl[V5 Y]VojV] bcad[cda^lZ bY^cQ[bYb5
c_ Vbcm `_UaQXd]VSQojV] S\_WV^^lV [_^bcad[gYY 1Q Y]V^^_ cQ[_Sl Y @Qb6
[Q\m5 Y BY5 Y R_\miY^bcS_ UadTYf pXl[_S `a_TaQ]]Ya_SQ^Yp2 ^V_Rf_UY]_
SYXdQ\m^_ SlUV\pcm S\_WV^^lV eaQT]V^cl5 Yb`_\mXdp `a_RV\m^lV
bY]S_\l S ^QhQ\V [QWU_Z bca_[Y7 3\_WV^^lZ cV[bc U_\WV^ bUSYTQcmbp
S`aQS_ _c^_bYcV\m^_ cV[bcQ5 S [_c_alZ _^ S\_WV^5 ^Q eY[bYa_SQ^^lZ aQX6
]Va _cbcd`Q ‑ USQ5 caY5 hVclaV `a_RV\Q Y\Y _UY^ bY]S_\ cQRd\pgYY7 AQX]Va
_cbcd`Q SlRYaQVcbp _UY^ aQX Y b_faQ^pVcbp _UY^Q[_Sl] S_ SbVZ `a_TaQ]]V7
Bca_[Y5 [_c_alV ^QhY^Qoc Y XQ[Q^hYSQoc gV\m^do [_^bcad[gYo5 U_\W^l
Rlcm bUSY^dcl _UY^Q[_S_5 c_ Vbcm Yf `VaSlV ^V`a_RV\m^lV bY]S_\l _RpXQ^l
^Qf_UYcmbp c_h^_ UadT ^QU UadT_]7 9XdhQp @Qb[Q\m5 ]l ^QhQ\Y _RbdWUQcm
_cbcd`l S 7:5;ݷ XQcV] `_ ]VaV SSVUV^Yp ^_Slf _`VaQc_a_S `_[QXlSQ\Y5 [Q[
Yf b\VUdVc _e_a]\pcm7 3 hQbc^_bcY5 SSVUp b_bcQS^_Z _`VaQc_a S 7A5;7;ݷ ]l
baQXd WV `a_UV]_^bcaYa_SQ\Y caY S_X]_W^lf bcY\p _e_a]\V^Yp _`VaQc_6
a_S5 S [_c_alf S a_\Y cV\Q Slbcd`QVc b_bcQS^_Z _`VaQc_aD [ nc_]d S_`a_bd
]l Vjݷ aQX SVa^d\Ybm S 7;7;:7;ݷ >Q`_]^Y]5 hc_ _c[alSQojdo b[_R[d ]_W^_
b^_bYcm ^Q b\VUdojdo bca_[d `_b\V XQT_\_S[Q _`VaQc_aQ5 aQb`_\QTQp Y V5ݷ
Y XQ[alSQojdo b[_R[d S c_Z WV T_aYX_^cQ\m^_Z `_XYgYY5 S [_c_a_Z aQb`_6
\_WV^ XQT_\_S_[ _`VaQc_aQ ‑ cQ[ ]l `_bcd`Q\Y S `a_TaQ]]Qf ^Q @Qb[Q\V7
=_W^_ _bcQS\pcm _c[alSQojdo b[_R[d ^Q _U^_Z bca_[V b XQT_\_S[_] _`VaQ6
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AYb7 =7<7 CaY bcY\p aQb`_\_WV^Yp _`VaQc_a^lf b[_R_[

c_aQ5 Q XQ[alSQojdo aQb`_\QTQcm `_U ^QhQ\_] XQT_\_S[Q ‑ Y]V^^_ cQ[ ]l
UVZbcS_SQ\Y S `a_TaQ]]Qf ^Q BY7 BdjVbcSdVc caVcYZ bcY\m5 [_c_alZ ]l ^V
aV[_]V^UdV]5 ^_ Y]VV] S SYUd VT_ U_`dbcY]_bcmC _`VaQc_a^lV b[_R[Y S nc_]
bcY\V b^QRWQocbp U_`_\^YcV\m^l] _cbcd`_] 1b]7 aYb7 =7<27

6jݷ _U^Q SQW^Qp `_Ua_R^_bcmC _`VaQc_a^do b[_R[d5 _R_X^QhQojdo
^QhQ\_ cV\Q `_U`a_TaQ]]l 1S cVa]Y^Qf BY ‑ ed^[gYY25 SbVTUQ b^_6
bpc ^Q _cUV\m^do bca_[d5 UQWV Vb\Y `aY ^Q`YbQ^YY b\_W^lf _`VaQc_a_S
1SVcS\V^YZ Y gY[\_S2 b[_R[d aViV^_ _bcQS\pcm ^Q _U^_Z bca_[V b XQT_\_S6
[_]D R_\VV c_T_5 _`VaQc_a^lV b[_R[Y5 _RaQ]\pojYV cV\_ ed^[gYY5
^Y[_TUQ ^V bUSYTQoc ‑ _^Y SbVTUQ `Yidcbp S [aQZ^VZ \VS_Z [_\_^[V cV[6
bcQ S^V Sbp[_Z XQSYbY]_bcY _c YXRaQ^^_T_ bcY\p7 5\p @Qb[Q\p nc_ caVR_SQ^YV
_hVSYU^_5 U_bcQc_h^_ Sb`_]^Ycm _ bV[gYpf \_[Q\m^lf _`YbQ^YZD U\p BY5 S_X6
]_W^_5 nc_ caVR_SQ^YV `_[QWVcbp ^V bc_\m _hVSYU^l]5 ^_ _^_ Y XUVbm _hV^m
`a_bc_ _Rkpb^pVcbp7 5V\_ S c_]5 hc_5 S _c\YhYV _c XQT_\_S[Q b\_W^_T_ _`V6
aQc_aQ5 XQT_\_S_[ ed^[gYY Y]VVc bQ]_bc_pcV\m^_V X^QhV^YV5 c_ Vbcm
hQbc_ SbcaVhQVcbp _cUV\m^_ _c cV\Q ed^[gYY ‑ `aY nc_] _^ b\dWYc _RkpS\V6
^YV] b__cSVcbcSdojVZ ed^[gYY5 S `a_cYS_`_\_W^_bcm _`YbQ^Yo5 S [_c_a_]
`aYbdcbcSdVc cV\_7 AQX^VbV^YV XQT_\_S[Q Y cV\Q ^Q aQX^lV bca_[Y `_XS_\pVc
`_UhVa[^dcm eQ[c bQ]_bc_pcV\m^_bcY XQT_\_S[Q7 Hc_ [QbQVcbp U_`_\^YcV\m6
^_T_ _cbcd`Q U\p SbVT_ cV\Q5 c_ _^ Rl\ Rl `_`a_bcd YX\Yi^Y]C cV\_ ed^[gYY
]_WVc `aY\QTQcmbp [ Vݷ XQT_\_S[d5 ^_ _^_ ^V S\_WV^_ S XQT_\_S_[7 B_ b\_W6
^l]Y _`VaQc_aQ]Y bYcdQgYp Y^Qp5 cQ] Y]VVc ]Vbc_ [Q[ aQX S\_WV^YV _U^_T_
_`VaQc_aQ S UadT_Z5 `_nc_]d5 ^Vb]_cap ^Q c_5 hc_ ]l cQ[_Z bcY\m ^V aV[_6
]V^UdV]5 S `_\mXd U_`_\^YcV\m^_T_ bUSYTQ b_bcQS^_T_ _`VaQc_aQ S b_bcQSV
UadT_T_ _`VaQc_aQ ]_W^_ ^QZcY _`aVUV\ݷ^^lV QaTd]V^cl7
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=7A7;7 EYa]V^^lV _b_RV^^_bcY BY

>Qh^ݷ] b b_T\QiV^YZ _R Y]V^Qf YUV^cYeY[Qc_a_S7 3 _c\YhYV _c @Qb[Q\p5
pXl[ BY hdSbcSYcV\V^ [ aVTYbcad Rd[S5 cQ[ hc_ ^Y[Q[_Z bS_R_Ul S ^Q`YbQ^YY
[\ohVSlf b\_S XUVbm ^VcD ^Q`aY]Va5 96 ‑ nc_ ^QXSQ^YV _`VaQc_aQ5 c_TUQ [Q[
R65 9O Y RO ‑ nc_ _Rl[^_SV^^lV YUV^cYeY[Qc_al5 `aYc_] aQX\Yh^lV7

9X >7?7=ݷ ]l X^QV]5 hc_ S `a_TaQ]]Qf ^Q BY Y]V^Q ]Q[a_b_S _Rlh^_ ^QRY6
aQocbp gV\Y[_] XQT\QS^l]Y Rd[SQ]Y5 hc_Rl Yf Rl\_ \dhiV SYU^_5 Q ^dW^_
nc_ `_ `aYhY^V _`Qb^_bcY ]Q[a_b_S5 _Rdb\_S\V^^_Z Yf ^V`_UhY^V^YV] _R6
jY] `aQSY\Q] SYUY]_bcY7 ;Q[ ]_W^_ U_TQUQcmbp `_ `aYS_UYSiY]bp `aY]V6
aQ]5 SbV _bcQ\m^lV YUV^cYeY[Qc_al S pXl[V BY _Rlh^_ ^QRYaQoc gV\Y[_]
S ^YW^V] aVTYbcaV5 c7 V7 ]Q\V^m[Y]Y Rd[SQ]Y5 Q _cUV\m^lV b\_SQ S b_bcQSV
YUV^cYeY[Qc_a_S _cUV\poc UadT _c UadTQ bY]S_\_] `_Uhݷa[YSQ^Yp7 9UV^6
cYeY[Qc_al5 b_hVcQojYV S bVRV Rd[Sl _R_Yf aVTYbca_S5 `aY aQR_cV
^Q pXl[V BY _Rlh^_ ^V Yb`_\mXdocbp7 6b\Y Sl dSYUV\Y `a_TaQ]]d ^Q
BY5 S [_c_a_Z Y]Vocbp YUV^cYeY[Qc_al _b]ViQ^^_Tݷ aVTYbcaQ5ݷ cQ[YV [Q[
V9H54L1C55 9CRDP??45 L1=5<RCJ>J>9=1<5 5HPO Y `a_hVV S cQ[_] UdfV ‑ b[_aVV
SbVT_5 QSc_a `a_TaQ]]l aVU[_ `YiVc ^Q BY7 @_UhVa[^ݷ]5 hc_ b[QXQ^^_V SVa6
^_ \Yim U\p hYbc_T_ BYD caQUYgYY pXl[Q BY44 b_SVaiV^^_ Y^lV5 ^_ _ ^Yf
`_[Q aVhY ^V YUݷc7

9^_TUQ ]_W^_ SbcaVcYcm5 S c_] hYb\V S bYbcV]^lf RYR\Y_cV[Qf Y XQT_\_S_h^lf
eQZ\Qf5 `aY]V^V^YV _b]ViQ^^_Tݷ aVTYbcaQݷ U\p Y]V^_SQ^Yp bcad[cda^lf cY`_S5 Q S
^V[_c_alf b\dhQpf ‑ Y U\p UadTYf gV\VZ7 2l\_ Rl ^V`aQSY\m^_ dcSVaWUQcm5 hc_ nc_
^VU_`dbcY]_5 [_\m b[_a_ pb^_bcY `a_TaQ]] cQ[_Z bcY\m ^V SaVUYc7 CV] ^V ]V^VV ]l ^V
aV[_]V^UdV] Yb`_\mX_SQcm cQ[YV _cbcd`\V^Yp _c caQUYgY_^^_T_ Y]V^_SQ^Yp7

>Vb[_\m[_ _b_R^p[_] bc_pc YUV^cYeY[Qc_al5 Y]V^Q [_c_alf ^QhY^Qoc6
bp b `_Uhݷa[YSQ^Yp7 CaQUYgY_^^_ bhYcQVcbp5 hc_ ncY Y]V^Q XQaVXVaSYa_SQ^l
XQ bYbcV]_Z `a_TaQ]]Ya_SQ^Yp5 c_ Vbcm5 ^Q`aY]Va5 aQXaQR_chY[Y bYbcV]^lf
XQT_\_S_h^lf eQZ\_S ]_Tdc Yb`_\mX_SQcm cQ[YV Y]V^Q U\p bS_Yf S^dcaV^^Yf
^dWU5 ^V S^_bp Yf S U_[d]V^cQgYo7 3 bSpXY b ncY] ^V b\VUdVc `_\mX_SQcm6
bp Y]V^Q]Y5 ^QhY^QojY]Ybp b `_Uhݷa[YSQ^Yp5 S bS_Yf `a_TaQ]]QfC cQ[YV
Y]V^Q 1^Q`aY]Va5 h3?E>D5B5 h5BB?Bh3?455 hhURWN\hW^V Y c7 `72 ]_Tdc Sbcd6
`Ycm S [_^e\Y[c b XQT_\_S_h^l]Y eQZ\Q]Y5 `_bcQS\pV]l]Y S]VbcV b [_]6
`Y\pc_a_]7 B\VUdVc dhYclSQcm5 hc_5 UQWV Vb\Y _U^_ [_^[aVc^_V Y]p ^Y [
[Q[Y] [_^e\Y[cQ] ^V `aYSV\_5 nc_ ^V pS\pVcbp _b^_SQ^YV] U\p UQ\m^VZiVT_
VT_ Yb`_\mX_SQ^YpC _U^_ YX _b^_S^lf U_bc_Y^bcS pXl[Q BY ‑ `VaV^_bY]_bcm
`a_TaQ]]5 Q Yb`_\mX_SQ^YV `_cV^gYQ\m^_ ݷe\Y[c^lf^_]ݷ Y]ݷ^ ncd `VaV^_6
bY]_bcm5 VbcVbcSV^^_5 b^YWQVc5 SVUm Vb\Y S SQiVZ SVabYY RYR\Y_cVh^lf XQT_6
\_S_h^Y[_S b__cSVcbcSdojVT_ Y]V^Y ^Vc5 c_ nc_ ^V X^QhYc5 hc_ cQ[_V WV Y]p



:A? @a_TaQ]]Ya_SQ^YV ^Q pXl[V BY

^V `_pSYcbp `aY aQR_cV b UadTY] [_]`Y\pc_a_]5 ^Q UadT_Z `\Qce_a]V5 UQ Y
`a_bc_ S _U^_Z YX RdUdjYf SVabYZ SQiVZ bYbcV]l `a_TaQ]]Ya_SQ^Yp7 9cQ[5
^V ^QhY^QZcV Y]V^Q SQiYf YUV^cYeY[Qc_a_S b bY]S_\Q `_Uhݷa[Y6
SQ^Yp5 _bcQSmcV cQ[_V Y]V^_SQ^YV bYbcV]^l] XQT_\_S_h^l] eQZ\Q]7

?e_a]\V^YV b\_W^lf _RkpS\V^YZ5 _`YbQ^YZ Y Y^YgYQ\YXQc_a_S c_6
WV Y]VVc bS_Y _b_RV^^_bcY7 3 pXl[V BY hQbc_ SbcaVhQocbp _`YbQ^Yp5
Y]VojYV b\_W^lZ bY^cQ[bYbC nc_ _`YbQ^Yp bcad[cda^lf Y `VaVhYb\Y6
]lf cY`_S5 Q cQ[WV b^QRWݷ^^lV Y^YgYQ\YXQc_aQ]Y _`YbQ^Yp ]QbbYS_S Y
`VaV]V^^lf6bcad[cda7

B _`YbQ^YV] cY`Q5 `aVU`_\QTQojY] Yb`_\mX_SQ^YV eYTda^lf b[_R_[
1CDBE3D5 E>9?>5 5>E=2 Sbݷ U_S_\m^_ `a_bc_C VUY^bcSV^^Qp bcV`V^m bS_R_Ul ‑
`_\_WV^YV _c[alSQojVZ eYTda^_Z b[_R[Y 1V5ݷ [Q[ S_UYcbp5 ]_W^_ _bcQSYcm
^Q _U^_Z bca_[V b Y]V^V] bcad[cdal5 Q ]_W^_ b^VbcY ^Q b\VUdojdo bca_[d27
HVT_ c_h^_ ^V b\VUdVc UV\Qcm ‑ nc_ bUSYTQcm eYTda^lV b[_R[Y _c^_bYcV\m^_
^QhQ\Q _`YbQ^Yp cY`Q5 c_ Vbcm S_c cQ[ `YbQcm ]_W^_C
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BYcdQgYp XUVbm `_U_R^Q bYcdQgYY b ^QhQ\_] Y [_^g_] cV\Q ed^[gYYC Sbݷ cV\_
gV\Y[_] ^V bUSYTQoc UQWV `aY Yb`_\mX_SQ^YY bcY\p5 `aVU`_\QTQojVT_ bUSYT
b_bcQS^_T_ _`VaQc_aQ _c^_bYcV\m^_ XQT_\_S[Q b\_W^_T_ _`VaQc_aQ7 ?c]VcY]5
hc_ ^V bc_Yc cQ[WV Y SlcpTYSQcm _`YbQ^YV bcad[cdal S _U^d bca_[dC
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1 S_c _`YbQ^YV `VaVhYb\Y]_T_ cY`Q Slcp^dcm ]_W^_5 Y b]_caVcmbp nc_ RdUVc
S`_\^V \_TYh^_5 ^_ c_\m[_ S b\dhQV5 Vb\Y _^_ d]VjQVcbp S _U^d bca_[d Y ^V
b_UVaWYc pS^_ XQUQ^^lf X^QhV^YZ [_^bcQ^cC
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6b\Y S _U^d bca_[d _`YbQ^YV ^V `_]VbcY\_bm Y\Y Vb\Y Y]VVcbp `_caVR^_bcm S
pS^_] XQUQ^YY gV\_hYb\V^^lf X^QhV^YZ5 c_ \dhiV RdUVc [QWUdo [_^bcQ^cd
_`YblSQcm ^Q _cUV\m^_Z bca_[V7 ?RaQcYcV S^Y]Q^YV5 hc_ U\p dU_RbcSQ hcV^Yp
X^Q[Y aQSV^bcSQ aV[_]V^UdVcbp aQb`_\_WYcm S _U^d [_\_^[d 1Yb`_\mXdZcV
`a_RV\l5 Vb\Y `_\mXdVcVbm Y]Y U\p bcad[cda^lf _cbcd`_SD Vb\Y S [QhVbcSV
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@dbcm5 [ `aY]Vad5 d ^Qb Vbcm ]QbbYS Y [ ^V]d `aY\QTQVcbp `VaV]V^^Qp5 faQ6
^pjQp [_\YhVbcS_ n\V]V^c_S5 XQ`_\^V^^lf `_\VX^_Z Y^e_a]QgYVZC

4?E2<5 1BB1IdJ[[Jbh\RcNfD
9>D 1BB1Ih69<<54 F 9D

6b\Y cV`Vam caVRdVcbp XQ^VbcY X^QhV^YV 1b[QWV]5 YX `VaV]V^^_Z H2 S _hVaVU6
^_Z n\V]V^c ]QbbYSQ5 R_\miY^bcS_ `a_TaQ]]Ybc_S5 `YidjYf ^Q BY5 `_bcd`Yc
`aY]Va^_ cQ[C

1BB1Id1BB1Ih69<<5444f F HD

Hc_Rl `_^pcm5 `aQSY\m^_ nc_c _`VaQc_a RdUVc aQR_cQcm Y\Y ^Vc5 `aYUݷcbp
Sb`_]^Ycm aQX^Ygd ]VWUd 944 Y 4495 `aY[Y^dcm5 hc_ `aY ^d]VaQgYY n\V]V^6
c_S b ^d\p Yf cV[djVV [_\YhVbcS_ aQS^_ ^_]Vad `VaS_T_ bS_R_U^_T_5 cQ[ hc_5
`_6SYUY]_]d5 [Q[ aQX X^QhV^YV 1BB1Ih69<<545 `aVUiVbcSdojVV Sl`_\^V^Yo
^QiVT_ _`VaQc_aQ5 b_UVaWYc ^dW^lZ ^_]Va5 Q `_b[_\m[d `_bceY[b^Qp e_a]Q
VT_ Y S_XSaQjQVc5 c_5 ^QSVa^_V5 cdc Sbݷ `aQSY\m^_7 @aY nc_] eaQT]V^c

1BB1Id1BB1Ih69<<54f F HD
1BB1Ih69<<5444D

UV\QVc QRb_\oc^_ c_ WV bQ]_V5 Y UQWV caVRdVc `aY]Va^_ cVf WV aQbbdWUV6
^YZ ‑ c_\m[_ RVX bdU_a_W^_T_ 1Y UQojVT_ \Yi^oo S_X]_W^_bcm _iYRYcmbp2
`aY`_]Y^Q^Yp5 hc�_ cQ] S_XSaQjQVc _`VaQgYp Y^[aV]V^cQ S c_Z Y UadT_Z Vݷ
e_a]V7 8Q`Ybm nc_T_ S _U^d bca_[d5 Q ^V S USV5 [_TUQ6c_ UQS^_ Rl\Q _b]lb6
\V^^_Z YX b__RaQWV^YZ neeV[cYS^_bcY ‑ ^_5 S_6`VaSlf5 c_\m[_ ^Q ]QiY^V
b b__cSVcbcSdojVZ bYbcV]_Z [_]Q^U 1^Q`_]^Y]5 YMY6:: `aY Yb`_\mX_SQ^YY
[_bSV^^_Z QUaVbQgYY `aVUdb]QcaYSQ\Q `aVY^[aV]V^c5 `aVUV[aV]V^c5 `_bcY^6
[aV]V^c Y\Y `_bcUV[aV]V^c QUaVbQ2 Y SU_RQS_[ `aY Yb`_\mX_SQ^YY [_]`Y\p6
c_aQ5 ^V _b^Qjݷ^^_T_ `_UbYbcV]_Z _`cY]YXQgYY7

<A1Sc_a RVX ]Q\VZiVT_ b]djV^Yp Y UQWV b _`aVUV\ݷ^^l] dU_S_\mbcSYV] T_c_S `aY6
X^Qcmbp5 hc_ S `VaS_] YXUQ^YY [^YTY nc_c `aY]Va Rl\ `aYSVUݷ^ [Q[ p[_Rl `aQSY\m^lZ5 Q
_iYR[d S [ݷ^ ^Qi\Y hYcQcV\Y5 `aYhݷ] ^V baQXd7
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AYb7 =7=7 2\_[6bfV]Q gY[\Q b `_R_h^l] neeV[c_] S db\_SYY

8UVbm ^Q`aQiYSQVcbp SlS_U5 hc_ `_R_h^lV neeV[cl ‑ X\_ Y Yb`_\mX_6
SQcm Yf ^V\mXp5 ^_ _^ _[QXlSQVcbp b\Yi[_] `_b`Vi^l]7 3_6`VaSlf5 ^Q BY
S__RjV5 e_a]Q\m^_ T_S_ap5 ^VS_X]_W^_ ^Q`YbQcm `a_TaQ]]d RVX `_R_h^lf
neeV[c_S5 cQ[ hc_ XQ`aVcYcm Yf SbV ‑ Sbݷ aQS^_ hc_ XQ`aVcYcm bQ] pXl[
BYD [Q[ ]Y^Y]d] ^dW^l [Q[YV6c_ [aYcVaYY5 hc_Rl _c\YhQcm U_`dbcY]lV `_6
R_h^lV neeV[cl _c ^VU_`dbcY]lf7 3_6Sc_alf5 S__RjV6c_ UQWV cQ[Qp aVRd6
b__`Qb^Qp icd[Q5 [Q[ `_R_h^lZ neeV[c S db\_S^_] SlaQWV^YY S XQT_\_S[V
gY[\Q5 S ^V[_c_alf b\dhQpf _[QXlSQVcbp `aYݷ]_] S`_\^V _`aQSUQ^^l]5 Y
]l nc_c `aYݷ] ^V_U^_[aQc^_ `aY]V^p\Y5 ^QhY^Qp b 7:5=7=ݷ TUV5 aQbb[QXQS _
ed^[gYY 75D381B125 ]l `aYSV\Y `a_bcVZiYZ `aY]Va `a_TaQ]]l5 hYcQojVZ
cV[bc `_bY]S_\m^_ U_ ^Qbcd`\V^Yp [_^gQ eQZ\Q7 3b`_]^Y] ^QiY USQ SQaY6
Q^cQ aViV^YpC

3 F 75D381B12D
G89<513 1F NXO2 K

9613 FF ’e>’2
@B9>D612XTe>22D

3 F 75D381B12D
M

G89<5113 F 75D381B122 1F NXO2 K
9613 FF ’e>’2

@B9>D612XTe>22D
M

=_W^_ \Y XUVbm b dSVaV^^_bcmo XQpSYcm5 hc_ `VaS_V aViV^YV \dhiV Sc_a_6
T_H 3a_UV Rl S_ Sc_a_] Y]VVcbp `_R_h^lZ neeV[c S XQT_\_S[V G89<55 Y nc_5
`aYX^QV]bp hVbc^_5 ^Vb[_\m[_ XQcadU^pVc S_b`aYpcYV `a_TaQ]]lD ^_ XQc_ S
`VaS_] SQaYQ^cV UdR\YadVcbp [_U7 8UVbm nc_ SbVT_ \Yim SlX_S 75D381B5 S
UadTYf b\dhQpf ]_WVc `_caVR_SQcmbp hc_6^YRdUm `_b\_W^VV7

BQ]Q ncQ bYcdQgYp S `a_TaQ]]Ya_SQ^YY U_S_\m^_ cY`Yh^QD _hV^m hQbc_
S bQ]lf aQX^lf XQUQhQf caVRdVcbp gY[\YhVb[Y hc_6c_ _c[dUQ6c_ YXS\V[Qcm5
`a_SVapcm5 db`Vi^_ \Y `a_i\_ YXS\VhV^YV Y ^V [_^hY\Ybm \Y cV _RkV[cl5 [_6
c_alV ]l YXS\V[QV]5 Y Vb\Y _hVaVU^_Z _RkV[c db`Vi^_ U_Rlc5 c_ _RaQRQcl6
SQcm VT_ Y `a_U_\WQcm aQR_cd5 Q Vb\Y _^Y [_^hY\Ybm ‑ XQSVaiQcm gY[\7 3QW6
^_ cdc c_5 hc_ [QWUQp YcVaQgYp gY[\Q b_bc_Yc YX USdf bcQUYZ ‑ SlR_a[Y Y



:B= @a_TaQ]]Ya_SQ^YV ^Q pXl[V BY

_RaQR_c[Y5 Q `a_SVa[Q `_ b]lb\d U_\W^Q UV\Qcmbp ]VWUd ^Y]Y 1b]7 aYb7 =7=27
>_ pXl[Y `a_TaQ]]Ya_SQ^Yp ^Q] cQ[_T_ _`VaQc_aQ gY[\Q ^V `aVU_bcQS\poc5
S_c Y `aYf_UYcbp hc_6c_ YX_RaVcQcm5 [Q[ T_S_aYcbp5 YX `_Uadh^lf ]QcVaYQ6
\_S7

?U^_X^Qh^_ b[QXQcm5 hc_ \dhiV ‑ UdR\Ya_SQ^YV [_UQ Y\Y `_R_h^lZ ne6
eV[c S XQT_\_S[V gY[\Q ‑ ^VS_X]_W^_5 _RQ aViV^Yp _R\QUQoc _`aVUV\ݷ^^_Z
[aYSYX^_Z7 EQ[c c_c5 hc_ XUVbm ^Q\YhYo `_R_h^_T_ neeV[cQ S XQT_\_S[V Y]V6
Vcbp S^pc^_V _`aQSUQ^YVC RVX ^VT_ `_\dhYcbp Vjݷ fdWV5 ^d Y\Y5 S_ Sbp[_]
b\dhQV5 ^VS_X]_W^_ dSVaV^^_ XQpSYcm5 hc_ RdUVc \dhiV7

3QW^_ `_^Y]Qcm5 hc_ b[QXQ^^_V [QbQVcbp c_\m[_ gY[\_S5 Y c_\m[_ cQ[Yf5
[_c_alV ^dW^_ 1S bY\d _b_RV^^_bcVZ aViQV]_Z XQUQhY2 Slbca_Ycm `_ bfV]V
b SlR_a[_Z Y _RaQR_c[_Z7 3 hQbc^_bcY5 `_R_h^lZ neeV[c S XQT_\_S[V
_`VaQc_aQ 96 _`aQSUQ^YZ ^V Y]VVc ‑ ^Y[_TUQ Y ^Y[Q[Yf7 C_ WV bQ]_V
]_W^_ b[QXQcm `a_ SbVS_X]_W^lV [_^bcad[gYY5 Yb`_\mXdojYV X^QhV^YV _`V6
aQgYZ Y^[aV]V^cQ Y UV[aV]V^cQ5 Sa_UV ݷ1d944fF2ݷ ‑ [_TUQ6c_ UQS^_ Yf ]_W6
^_ Rl\_ _`aQSUQcm `_SliV^YV] Rlbca_UVZbcSYp5 ^_ b_ SaV]V^Y `_pS\V^Yp
_`cY]YXYadojYf [_]`Y\pc_a_S `_U_R^lZ [_U `VaViݷ\ S aQXapU ^Vd]Vbc^lf
cao[_S7

?RaQcY] S^Y]Q^YV hYcQcV\p Vjݷ ^Q _UY^ `aY5[ݷ [_c_alZ S `a_TaQ]]Qf
^Q BY Yb`_\mXdVcbp bc_\m hQbc_5 hc_ S_b`aY^Y]QVcbp [Q[ ^Vhc_ bQ]_ b_R_Z
aQXd]VojVVbpD S_ Sbp[_] b\dhQV5 QSc_ad [^YTY bc_Y\_ _`aVUV\ݷ^^_T_ cadUQ
`VaVbcQcm cQ[ UV\Qcm S `a_TaQ]]Qf ^Q @Qb[Q\V5 TUV ncQ cVf^Y[Q _c[a_SV^6
^_ hdWVa_U^Q7 AVhm YUݷc _ ed^[gYpf5 [_c_alV `_ b]lb\d U_\W^l Rl\Y Rl
Rlcm `a_gVUdaQ]Y5 Vb\Y Rl `a_gVUdal S BY S__RjV Rl\Y ‑ c_ Vbcm _ cQ[Yf
ed^[gYpf5 _b^_S^_Z XQUQhVZ [_c_alf pS\pVcbp Yf `_R_h^lZ neeV[c7 HQbc_
cQ[YV ed^[gYY _RkpS\poc b_ b\_S_] F?94 S [QhVbcSV S_XSaQjQV]_T_ X^QhV6
^Yp 1]VWUd `a_hY]5 S _aYTY^Q\m^_] pXl[V BY ^V Rl\_ b\_SQ F?945 Q ed^[6
gYY `_ d]_\hQ^Yo S_XSaQjQ\Y 9>D ‑ ^_ nc_ cQ[5 [ b\_Sd27 >_ baVUY SbVf
cQ[Yf ed^[gYZ SlUV\pocbp cV5 aQR_cQ [_c_alf ]_WVc `a_ZcY db`Vi^_ Y\Y
^Vdb`Vi^_ ‑ Y S_c Yf S BY _Rlh^_ UV\Qoc S_XSaQjQojY]Y ^V[_V X^QhV^YV5
YX [_c_a_T_ ]_W^_ XQ[\ohYcm5 ^Qb[_\m[_ db`Vi^_ Sbݷ `a_i\_7 FaVbc_]Q6
cYZ^l] `aY]Va_] cQ[_Z ed^[gYY ]_W^_ bhYcQcm C31>6D ^_ S__RjV6c_5 [Q[
]_W^_ \VT[_ dRVUYcmbp5 S bcQ^UQac^_Z RYR\Y_cV[V BY Y]V^^_ cQ[ `_bca_V6
^l SbV ed^[gYY5 aQR_cQojYV b SS_U_]6SlS_U_]7 3 b\VUdojYf hQbcpf [^YTY
]l dRVUY]bp5 hc_ `aQ[cYhVb[Y SbV bYbcV]^lV SlX_Sl ?B ^>9H ‑ c_h^VV5 Yf
_Rݷac[Y S SYUV ed^[gYZ U\p BY ‑ c_WV d[\QUlSQocbp S cd WV bfV]dC _^Y
hc_6c_ UV\Qoc5 `aYhݷ] hQbc_ hc_6c_ U_S_\m^_ b\_W^_V5 Q S_XSaQjQoc 1`_hcY
SbV12 ^V[_V gV\_V hYb\_5 `aYhݷ] 6: _X^QhQVc5 hc_ `a_YX_i\Q _iYR[Q7 5_S_\m6
^_ ]^_T_ bYbcV]^lf SlX_S_S [a_]V nc_Z ݷiYR_h^_Z_ݷ ]Y^db6VUY^Ygl d]Voc
S_XSaQjQcm \Yim _U^_ hYb\_ ‑ ^_\m5 [_c_alZ _X^QhQVc5 hc_ SlX_S _caQR_cQ\
db`Vi^_7

6b\Y ncd bfV]d `_USVaT^dcm SUd]hYS_]d Q^Q\YXd5 ]_W^_ XQ]VcYcm5 hc_
bYV Vbcm _hVaVU^_Z fQ[5 SVUm S_XSaQjQV]_V X^QhV^YV ed^[gYY YX^QhQ\m^_
`aYUd]Q^_ ^V U\p nc_T_7 >_ nc_c fQ[ bc_\m `aYSlhV^ Y ^Qbc_\m[_ hQbc_ `aY6



=7A7 PXl[ BY Y bcY\m [_UQ :B>

]V^pVcbp5 hc_ UQWV `a_bc_ XQbcQSYcm bVRp `_^pcm5 hc_ nc_ fQ[5 Q ^V ]cQݷ Y
U_\W^_ Rlcm5ݷ ]_WVc _[QXQcmbp ^Vb[_\m[_ XQcadU^YcV\m^_7 CQ[ Y\Y Y^QhV5
R_a_cmbp b ncY] RVbb]lb\V^^_5 ^V `VaV`YblSQcm WV aQUY nc_T_ Sbo bcQ^UQac6
^do RYR\Y_cV[d Y SbV _Rݷac[Y bYbcV]^lf SlX_S_S7

B dhݷc_] SbVT_ b[QXQ^^_T_ ]_W^_ `_`lcQcmbp be_a]d\Ya_SQcm ^V[do Y^6
bcad[gYo5 _cUV\pojdo U_`dbcY]lV b\dhQY 1Y b`_b_Rl `aY]V^V^Yp2 `_R_h6
^lf neeV[c_S _c ^VU_`dbcY]lf7 @_\dhYcbp `aY]Va^_ cQ[C

∙ _`VaQgYY `aYbSQYSQ^Yp5 S[\ohQp _`VaQgYY SYUQ 4F5 EEF Y c7 `75 Q cQ[WV
_`VaQgYY Y^[aV]V^cQ Y UV[aV]V^cQ U_\W^l SbVTUQ Sl`_\^pcmbp aQUY
`_R_h^_T_ neeV[cQ5 c_ Vbcm Rlcm _`VaQgYVZ SVaf^VT_ da_S^p S _`VaQc_6
aV SlhYb\V^Yp SlaQWV^Yp aQUY `_R_h^_T_ neeV[cQD Yb`_\mX_SQcm X^Q6
hV^YV ncYf _`VaQgYZ ^V b\VUdVcD

∙ ed^[gYY5 `_ b]lb\d [_c_alf Yf `_R_h^lZ neeV[c `aVUbcQS\pVc b_R_Z
c_5 aQUY hVT_ cQ[Qp ed^[gYp ^Q`YbQ^Q5 U_\W^l SlXlSQcmbp YX _`VaQ6
c_aQ SlhYb\V^Yp SlaQWV^Yp aQUY `_R_h^_T_ neeV[cQ5 `aYhݷ] SlX_S
ed^[gYY U_\WV^ Rlcm \YR_ _`VaQgYVZ SVaf^VT_ da_S^p S nc_] SlaQWV6
^YY5 \YR_ _`VaQgYVZ SVaf^VT_ da_S^p S `aQS_Z hQbcY `a_bc_T_ `aYbSQ6
YSQ^Yp 1`_U `a_bcl] `aYbSQYSQ^YV] `_^Y]QVcbp _`VaQgYp F Y c_\m[_
_^Q2D Y^QhV T_S_ap5 _`VaQc_a5 b_UVaWQjYZ SlX_S cQ[_Z ed^[gYY5 U_\6
WV^ Y]Vcm SYU ݷ61E`QaQ]Vcal2Dݷ Y\Y B5Cݷ F 61E`QaQ]Vcal2Dݷ ‑ Y
^Y[Q[_Z UadT_ZD

∙ YX USdf `aVUlUdjYf `aQSY\ Y]VVcbp a_S^_ _U^_ Yb[\ohV^YVC `aY `_6
bca_V^YY gY[\Q `_ bfV]V ݷSlR_a[Q6`a_SVa[Q6_RaQR_c[Qݷ S db\_S^_V Sl6
aQWV^YV ]_WVc Rlcm S[\ohݷ^ `_R_h^lZ neeV[c 1[Q[ `aQSY\_5 SlX_S
ed^[gYY5 S c_] hYb\V S b_hVcQ^YY b `aYbSQYSQ^YV]25 Vb\Y nc_c `_R_h6
^lZ neeV[c `aVUbcQS\pVc b_R_Z ncQ` SlR_a[Y7

CQ[5 b_T\Qb^_ nc_Z Y^bcad[gYY b\VUdojYV _`VaQc_al U_`dbcY]l5 [Q[_SQ Rl
^Y Rl\Q ed^[gYp 6C

H F :@D 61H2D 611H4>231J6;22D
944D D F 61H2D D F 61:996H2D

5_`dbcY]_ cQ[WV Y b\VUdojVVC

G89<5113 F 75D381B122 1F NXO2 K
83 777 38

M

‑ Y S__RjV \oRlV `_R_h^lV neeV[cl S db\_S^_] SlaQWV^YY
S XQT_\_S[V gY[\Q5 Vb\Y aVhm YUݷc _ `_bca_V^YY gY[\Q `_ bfV]V
7ݷSlR_a[Q6`a_SVa[Q6_RaQR_c[Qݷ 3 c_ WV SaV]p b\VUdojYV _`VaQc_al
XQ`aVjV^lC
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B\VUdojYV _`VaQc_al U_`dbcY]l \Yim S b\dhQV5 Vb\Y ed^[gYp 6 ^V Y]VVc
`_R_h^lf neeV[c_SC

D F 61H2 4 :D =d61H2f 4F @D
D F 7161H22D 7161H22D 7161H2 4 :2D

=7A7=7 3_XSaQjQV]lV X^QhV^Yp Y Slf_U^lV `QaQ]Vcal

>Q`_]^Y]5 hc_ Slf_U^l]Y ^QXlSQoc cQ[YV `QaQ]Vcal `_U`a_TaQ]]5
[_c_alV `aVU^QX^QhV^l ^V U\p `_\dhV^Yp `_U`a_TaQ]]_Z Y^e_a]QgYY5 Q5
^Q`a_cYS5 U\p `VaVUQhY Y^e_a]QgYY SlXlSQojV]d7 6b\Y SQiQ `_U`a_TaQ]6
]Q U_\W^Q SVa^dcm R_\miV _U^_T_ X^QhV^Yp5 c_ Y^_T_ Slf_UQ5 [a_]V Yb`_\m6
X_SQ^Yp Slf_U^lf `QaQ]Vca_S5 b_RbcSV^^_ T_S_ap5 ^VcD S pXl[V BY Slf_U^lV
`QaQ]Vcal _aTQ^YXdocbp `dcݷ] `VaVUQhY S `_U`a_TaQ]]d QUaVbQ `VaV]V^6
^_Z5 S [_c_ado b\VUdVc XQ`YbQcm SlhYb\V^^_V X^QhV^YV 1b]7 27;:7>7=ݷ

BaVUY Slf_U^lf `QaQ]Vca_S ]_W^_ SlUV\Ycm SQW^lZ hQbc^lZ b\d6
hQZ ‑ `QaQ]Vcal5 aQR_cQojYV Sݷ _RV bc_a_^lݷ ‑ Y ^Q Sf_U5 Y ^Q Slf_U7
@_6Q^T\YZb[Y cQ[YV `QaQ]Vcal _R_X^QhQocbp \Q[_^Yh^l] b\_S_] 9>?ED5 ^_
dbc_pSiVT_bp adbb[_T_ `VaVS_UQ ^Vc5 b\_S_e_a]l Sa_UV Sf_U^_Slf_U^_Z SbV6
amݷX S_b`aY^Y]Qcm ^VS_X]_W^_7 Bdcm `QaQ]VcaQ nc_T_ SYUQ S c_]5 hc_ ^V[Qp
`VaV]V^^Qp U_ SlX_SQ ed^[gYY b_UVaWYc X^QhV^YV5 [_c_al] ed^[gYp U_\W6
^Q S_b`_\mX_SQcmbp5 YX]V^Ycm VT_ Y _cUQcm SlXlSQojV]d ^_S_V X^QhV^YV7
?hVSYU^l] aViV^YV] cdc RdUVc `a_bc_ _cUQcm ed^[gYY bQ]d ncd `VaV]V^6
^do5 b cV] hc_Rl ed^[gYp `_\mX_SQ\Qbm Vo5 [Q[ f_cV\Q5 Q `VaVU S_XSaQc_]
d`aQS\V^Yp _bcQSY\Q S `VaV]V^^_Z c_ bQ]_V ^_S_V X^QhV^YVD cVf^YhVb[Y cQ6
[_Z `QaQ]Vca ^YhV] _c _Rlh^_T_ Slf_U^_T_ ^V _c\YhQVcbp5 ]l c_h^_ cQ[ WV
`VaVUQݷ] S ed^[gYo QUaVb `VaV]V^^_Z7

9^cVaVb^_5 hc_ Vb\Y cQ[_Z `QaQ]Vca d ed^[gYY `aVU`_\QTQVcbp _UY^5 `a_6
TaQ]]Ybcl hQbc_ `aVU`_hYcQoc S__RjV ^V `aY]V^pcm Slf_U^_Z `QaQ]VcaD
S]Vbc_ nc_T_ Ybf_U^_V X^QhV^YV 1`VaV]V^^_Z2 `VaVUQݷcbp S ed^[gYo _Rlh^l]
`QaQ]Vca_]5 Q Yc_T_S_V X^QhV^YV ed^[gYp S_XSaQjQVc 1[Q[ bS_ݷ _Rlh^_V S_X6
SaQjQV]_V X^QhV^YV25 Y SlXlSQojYZ VT_ R\QT_`_\dh^_ `aYbSQYSQVc c_Z WV
`VaV]V^^_Z7 =l dWV d`_]Y^Q\Y cQ[_Z `_Uf_UD S ;7<7=ݷ ]l aQbb]QcaYSQ\Y S
[QhVbcSV _U^_T_ YX `aY]Va_S dUQ\V^YV YX b`Yb[Q gV\lf hYbV\ SbVf XSV^mVS5
b_UVaWQjYf _caYgQcV\m^lV hYb\Q 1b]7 bca7 :<B27 D[QXQcV\m ^Q `VaSlZ n\V6
]V^c b`Yb[Q `aY nc_] ]_WVc YX]V^Ycmbp 1f_cp ]_WVc Y ^V YX]V^Ycmbp25 cQ[
hc_ _hVSYU^_V aViV^YV b_bc_Yc S c_]5 hc_Rl S ed^[gYo `VaVUQcm QUaVb nc_6
T_ d[QXQcV\p5 c7 V7 `QaQ]Vca cY`Q d[QXQcV\m ^Q d[QXQcV\m7 8QT_\_S_[ ed^[gYY
`_\dhQ\bp cQ[Y]C



=7A7 PXl[ BY Y bcY\m [_UQ :B@

F?94 45<5D5h>571D9F5Ch6B?=h9>Dh<9CD1CDBE3D 9D5= 33@69BCD2
K

@VaVUQSQcm cQ[_Z ed^[gYY ^dW^_ QUaVb d[QXQcV\p ^Q `VaSlZ n\V]V^c b`Yb[Q5
cQ[ hc_5 Vb\Y d[QXQcV\m ^QXlSQVcbp 69BCD5 SlX_S ed^[gYY RdUVc SlT\pUVcm
cQ[C

45<5D5h>571D9F5Ch6B?=h9>Dh<9CD1669BCD2D

CQ] WV ]l `aYSV\Y Y UadT_V aViV^YV5 `aY [_c_a_] Ybf_U^lZ d[QXQcV\m ^Q
`VaSlZ n\V]V^c `VaVUQݷcbp ed^[gYY `_ X^QhV^Yo5 c_ Vbcm _^Q ^V X^QVc5 TUV
S `Q]pcY ^Qf_UYcbp bQ] nc_c d[QXQcV\mD ^_S_V X^QhV^YV U\p ^VT_ _^Q S_XSaQ6
jQVc _Rlh^l] b`_b_R_]5 cQ[ hc_ `aYbSQYSQ^YV S_X\QTQVcbp ^Q SlXlSQojVT_7
8QT_\_S_[ ed^[gYY `aY nc_] bcQ^_SYcbp cQ[Y]C

CDBE3D 9D5= 345<5D5h>571D9F5Ch6B?=h9>Dh<9CD1CDBE3D 9D5= 369BCD2
K

‑ Q Vݷ SlX_S cQ[Y]C

69BCD F 45<5D5h>571D9F5Ch6B?=h9>Dh<9CD169BCD2D

D ed^[gYY ]_Tdc Rlcm UadTYV Sf_U^lV 1_Rlh^lV2 `QaQ]Vcal5 c_ Vbcm cQ[YV5
[_c_alV _^Q Yb`_\mXdVc c_\m[_ U\p `_\dhV^Yp Y^e_a]QgYYD Yf ^Q\YhYV5 b_R6
bcSV^^_ T_S_ap5 ^YhVT_ ^V ]V^pVc7 CQ[5 ed^[gYo U_RQS\V^Yp n\V]V^cQ S c_c
WV b`Yb_[ gV\lf hYbV\ ]l ]_WV] _e_a]Ycm [Q[ b Slf_U^l] `QaQ]Vca_]C

F?94 144hD?h9>Dh<9CD1CDBE3D 9D5= 33@69BCD5 9>D F1<2
K 83 777 38

‑ cQ[ Y RVX cQ[_S_T_5 S_XSaQjQp ^_S_V X^QhV^YV QUaVbQ `VaS_T_ n\V]V^cQC

CDBE3D 9D5= 3144hD?h9>Dh<9CD1CDBE3D 9D5= 369BCD5 9>D F1<2
K 83 777 38

3 `VaS_] b\dhQV SlX_S RdUVc cQ[Y]C

144hD?h9>Dh<9CD1669BCD5 ;@2D

3_ Sc_a_] b\dhQV ‑ cQ[Y]C

69BCD F 144hD?h9>Dh<9CD169BCD5 ;@2D

=_W^_ SbcaVcYcm dcSVaWUV^YV5 hc_ Sc_a_Z `_Uf_U R_\VV TYR_[ D ^Q _`VaQgY6
pf b_ b`Yb[Q]Y nc_ ]_WVc ^V Rlcm bc_\m XQ]Vc^l]5 ^_ SVUm RlSQoc Y UadTYV
XQUQhY7 @dbcm5 [ `aY]Vad5 SQ] S [Q[_Z6c_ ]_]V^c `_caVR_SQ\_bm SXpcm _c X^Q6
hV^Yp ^V[_c_a_Z `VaV]V^^_Z \_TQaYe] `_ XQUQ^^_]d _b^_SQ^Yo5 Q aVXd\mcQc
`_]VbcYcm S cd WV bQ]do `VaV]V^^do7 @aY`_]^YS5 hc_ log𝑎 𝑏 ≡ ln 𝑏

ln 𝑎 Y hc_ S
bcQ^UQac^do RYR\Y_cV[d Sf_UYc ed^[gYp <?75 SlhYb\pojQp ^QcdaQ\m^lZ
\_TQaYe]5 b bQ]_Z XQUQhVZ SlhYb\V^Yp \_TQaYe]Q `_ `a_YXS_\m^_]d _b^_6
SQ^Yo ]l b`aQSY]bp ]T^_SV^^_C



:BA @a_TaQ]]Ya_SQ^YV ^Q pXl[V BY

4?E2<5 <?721C514?E2<5 1B75 4?E2<5 21C52
K

B5DEB> <?711B72 8 <?7121C52D
M

?e_a]Ycm aViV^YV [Q[6c_ Y^QhV ^Q]5 b[_aVV SbVT_5 Y S T_\_Sd ^V `aYUݷcD
]VWUd cV]5 b_T\Qb^_ Ybf_U^_]d db\_SYo caVRdVcbp aVXd\mcQc XQ^VbcY S cd WV
`VaV]V^^do5 TUV U_ c_T_ ^Qf_UY\bp QaTd]V^c7 AQXd]VVcbp5 ^Y[c_ ^V ]ViQVc
bUV\Qcm cQ[C 1 F <?721C5115 2C2D ^_ Vb\Y ]l `aY`_]^Y] c_5 b hVT_ ^QhY6
^Q\Y5 ]_W^_ XQ]VcYcm S_X]_W^_bcm UadT_T_ aViV^Yp ‑ SlXlSQcm ed^[gYo
[Q[6c_ cQ[C <?721C51615 2C25 U\p hVT_ bQ]d ed^[gYo `VaVUV\Qcm b\VUdojY]
_RaQX_]C

F?94 <?721C514?E2<5 31B75 4?E2<5 21C52
K

31B7 F <?7131B72 8 <?7121C52D
M

5_bcQc_h^_ _hVSYU^_5 hc_ UV\Qcm cQ[ ^V ^QU_C S`_\^V S_X]_W^_5 hc_ ^Q] `_6
caVRdVcbp SlhYb\Ycm \_TQaYe] `_ `a_YXS_\m^_]d _b^_SQ^Yo TUV6^YRdUm Vj5ݷ
Y cQ] ^Q] ^V c_\m[_ ^V RdUVc ^dW^_ XQ^_bYcm aVXd\mcQc S cd WV `VaV]V^^do5
TUV Rl\ Ybf_U^lZ QaTd]V^c5 ^_ Y bQ]_Z nc_Z `VaV]V^^_Z ]_WVc ^V Rlcm ‑
b[QWV]5 Vb\Y QaTd]V^c_] \_TQaYe]Q U_\W^_ b\dWYcm ^V[_c_a_V SlaQWV^YV5
Q aVXd\mcQc SlhYb\V^Yp ^dWV^ S [QhVbcSV QaTd]V^cQ U\p [Q[_Z6c_ Vjݷ ed^[6
gYY Y\Y `a_bc_Z _`VaQgYY Sa_UV b\_WV^Yp7 ?hVSYU^_5 hc_ `_U`a_TaQ]]Q5
_e_a]\V^^Qp eQ[cYhVb[Y S SYUV `a_gVUdal Y caVRdojQp U\p bS_VZ aQR_6
cl XQSVbcY `VaV]V^^do5 _[QWVcbp S cQ[_Z bYcdQgYY `a_bc_ ^VdU_R^Q7 ;bcQ6
cY5 cQ[_V ^VdU_RbcS_ ]_W^_ Rl\_ `aVUSYUVcm5 `_b[_\m[d XUVbm ]l ^QadiY\Y
bcQalZ Y _hV^m SQW^lZ QafYcV[cda^lZ `aY^gY`C `_U`a_TaQ]]Q U_\W^Q
UV\Qcm hc_6c_ _U^_7 6b\Y ]l `YiV] ed^[gYo5 SlhYb\pojdo \_TQaYe]5
c_ _^Q U_\W^Q _cSVhQcm XQ SlhYb\V^YV \_TQaYe]Q Y c_\m[_ XQ ^VT_D XQ^_bYcm
hc_6c_ S [Q[do6c_ `VaV]V^^do ‑ nc_ dWV ^V Vݷ UV\_7

>_ [Q[ cQ[ `_\dhQVcbp5 hc_ _U^_ Y c_ WV aViV^YV ^Qb pS^_ ^V dbcaQYSQ6
Vc5 [_TUQ aVhm YUݷc _R QaYe]VcY[V5 ^_ `_hV]d6c_ `aYf_UYc S T_\_Sd `VaSl]
Y [QWVcbp `aQSY\m^l]5 [_TUQ ]l Y]VV] UV\_ b_ b`Yb[Q]YH ?cSVc ^Q nc_c
S_`a_b caVRdVc U_S_\m^_ ^VcaYSYQ\m^_T_ aQbbdWUV^Yp7 5V\_ S c_]5 hc_ b`Y6
b_[ [Q[ bdj^_bcm ^V YbhVa`lSQVcbp X^QhV^YV] QUaVbQ VT_ `VaS_T_ n\V]V^cQ5
c7 V75 `_`a_bcd T_S_ap5 c_c d[QXQcV\m 69BCD5 b [_c_al] ]l aQR_cQV] ‑ nc_
^V bQ] b`Yb_[5 nc_ c_\m[_ ^V[Qp Y^e_a]QgYp U\p U_bcd`Q [ ^V]d7 @aY `aY6
bSQYSQ^YY X^QhV^Yp cY`Q 4?E2<55 Q aQS^_ Y `aY `VaVUQhV VT_ `_ X^QhV^Yo
S ed^[gYo Y `aY S_XSaQcV YX ed^[gYY ]l `_\dhQV] `_\^_gV^^do [_`Yo
Ybf_U^_T_ X^QhV^Yp5 b [_c_a_Z ]_W^_ UV\Qcm hc_ dT_U^_5 ^V _T\pUlSQpbm ^Q
eQ[c bdjVbcS_SQ^Yp Ybf_U^_Z `VaV]V^^_Z 1Y\Y _c[dUQ cQ] SXp\_bm nc_ X^QhV6
^YV2D UV\Qcm Sbݷ c_ WV bQ]_V b d[QXQcV\V] ^Q `VaSlZ n\V]V^c b`Yb[Q5 [_^Vh^_5
]_W^_5 ^_ [_`YY b`Yb[Q `aY nc_] ^Y[Q[_Z ^V `_pSYcbp Y S__RjV ^dW^_ f_6
a_i_ `_^Y]Qcm5 hc�_ [_^[aVc^_ ]l UV\QV] ‑ dW S_ Sbp[_] b\dhQV aQR_cQcm



=7A7 PXl[ BY Y bcY\m [_UQ :BB

b [_`YVZ 69BCD cQ[ WV5 [Q[ b _aYTY^Q\_]5 ^V _T\pUlSQpm ^Q bdjVbcS_SQ^YV
_aYTY^Q\Q5 c_h^_ ^V `_\dhYcbp5 SVUm b`Yb_[6c_ _bcQݷcbp _UY^7

@a_T_S_aYS Sbݷ nc_5 ]l5 ]_W^_ ^QUVpcmbp5 `_U_RaQ\Ybm [ bdcY `aY^gY6
`YQ\m^_Z aQX^Ygl ]VWUd aQbb]_caV^^l]Y c_\m[_ hc_ 144hD?h9>Dh<9CD Y
<?721C57 3 bY\d _b_RV^^_bcVZ aViQV]_Z XQUQhY <?721C5 `aVUbcQS\pVc b_R_Z
ed^[gYo ^V c_\m[_ S 5ݷ[_]a_TaQ]]Ybcb`ݷ ^_ Y S ]QcV]QcYhVb[_] b]lb\VC
_^Q RVaݷc ^V[YV X^QhV^Yp Y YX ^Yf `_\dhQVc aVXd\mcQcD XQ]VcY]5 Vݷ `VaSQp
aVQ\YXQgYp ^V Y]V\Q `_R_h^lf neeV[c_S5 hc_ \Yi^YZ aQX `_UcSVaWUQVc Vݷ
ݷed^[gY_^Q\m^doݷ bdj^_bcm7 9^_V UV\_ 144hD?h9>Dh<9CD7 ?^Q S^_bYc S b`Y6
b_[ ^_SlZ n\V]V^c5 ^_ _^Q `aY nc_] ^V b_XUQݷc ^Y[Q[_T_ ^_S_T_ b`Yb[Q ‑ S]V6
bc_ nc_T_ _^Q ]_UYeYgYadVc b`Yb_[ bdjVbcSdojYZ5 cQ[ hc_ aQbb]QcaYSQcm Vݷ
[Q[ ed^[gYo S ]QcV]QcYhVb[_] b]lb\V ^V `_\dhYcbpD hc_Rl cQ[_V aQbb]_caV6
^YV Rl\_ [_aaV[c^_5 `aYi\_bm Rl `aY [QWU_] U_RQS\V^YY n\V]V^cQ bca_Ycm
Rd[SQ\m^_ ^_SlZ b`Yb_[ ‑ [_`Yo `aVUlUdjVT_5 ^_ b _U^Y] ^_Sl] n\V]V^c_]7
@_ bdcY nc_ S__RjV ^V ed^[gYp5 nc_ b[_aVV `a_gVUdaQ5 Y ^Q @Qb[Q\V ^Q] Rl
Y S T_\_Sd ^V `aYi\_ _`YblSQcm Vݷ [Q[ ed^[gYo5 ^_ BY ^Q] ^Y[Q[_Z UadT_Z
S_X]_W^_bcY ^V UQݷc7 CQ[ Y\Y Y^QhV5 Sc_a_Z SQaYQ^c 144hD?h9>Dh<9CD ‑ c_c5
[_c_alZ S_XSaQjQVc ^_S_V X^QhV^YV QUaVbQ `VaS_T_ n\V]V^cQ b`Yb[Q ‑ `aY
S^Y]QcV\m^_] aQbb]_caV^YY _[QXlSQVcbp ^V c_\m[_ ^YhV] ^V \dhiV `VaS_T_5
^_ UQWV _jdcY]_ fdWVC ]Q\_ c_T_5 hc_ _^ aYcS_apVcbp`ݷ ed^[gYVZ5ݷ f_cp `_
bdcY Vo ^V pS\pVcbp5 cQ[ VT_ aVQ\YXQgYp Vjݷ Y `_bca_V^Q Ybf_Up YX `aVU`_\_6
WV^Yp _ c_]5 hc_ SlXlSQojYZ bUV\QVc `aYbSQYSQ^YV c_Z WV `VaV]V^^_ZD
]VWUd cV]5 hV] ]V^miV ed^[gYY UV\Qoc `aVU`_\_WV^YZ _R dbca_ZbcSV UadT
UadTQ5 cV] \dhiV7

?c]VcY]5 XQRVTQp S`VaݷU5 hc_ Y^cVaeVZb ed^[gYY B51<<?3 YX bcQ^UQac^_Z RYR\Y_6
cV[Y BY `_bca_V^ Y]V^^_ cQ[5 [Q[ ]l c_\m[_ hc_ aV[_]V^U_SQ\Y ^V UV\Qcm7 3`a_hV]5
bcaQ^^_ Rl\_ Rl _WYUQcm5 hc_ b_XUQcV\Y BY Y VT_ RYR\Y_cV[Y bQ]Y [Q[6c_ YXRVWQ\Y
bYi^_bcY T_\_S^_T_ ]_XTQ7

BYcdQgYp aVX[_ db\_W^pVcbp5 Vb\Y `_U`a_TaQ]]Q 1S cVa]Y^Qf BY ‑
5ݷed^[gYpݷ f_cp nc_ dWV c_h^_ ^Y[Q[Qp ^V ed^[gYp2 U_\W^Q SVa^dcm R_\m6
iV _U^_T_ X^QhV^Yp7 @aY nc_]5 aQXd]VVcbp5 S_X^Y[QVc b_R\QX^ XQUVZbcS_SQcm
S_XSaQjQV]_V X^QhV^YV ed^[gYY ‑ f_cp Rl UQWV YX b__RaQWV^YZ neeV[6
cYS^_bcY5 SVUm S_XSaQjQV]_V X^QhV^YV `VaVUQݷcbp hVaVX aVTYbca5 c_TUQ [Q[
Slf_U^_Z `QaQ]Vca ‑ nc_ SbVTUQ _R\Qbcm `Q]pcY5 UQ Vjݷ Vݷ QUaVb5 [_ SbV6
]d5 bQ] `_ bVRV U_\WV^ Rlcm [Q[6c_ `VaVUQ^ S ed^[gYo7 3_c c_\m[_ XUVbm
S_X^Y[QVc _U^Q `a_R\V]Q5 ^Q [_c_ado YbcY^^lVݷ bYi^Y[Yݷ `aYSl[\Y ^V _R6
aQjQcm S^Y]Q^YpC Q [_c_a_V YX ^Vb[_\m[Yf X^QhV^YZ SVa^dcm [Q[ aVXd\mcQc
ed^[gYYH ;Q[ VT_ SlRaQcm ‑ _U^_ YX ^Vb[_\m[YfH

Hc_ W5 XUVbm ]l aYb[^ݷ] UQcm _`aVUV\ݷ^^do aV[_]V^UQgYo5 b [_c_a_Z5
_`pcm6cQ[Y5 ^V SbV b_T\Qb^l7 6b\Y _U^_ YX X^QhV^YZ5 [_c_alV SQiQ `_U`a_6
TaQ]]Q U_\W^Q SVa^dcm5 ]_W^_ 1`_ b]lb\d2 aQbb]QcaYSQcm [Q[ `aYX^Q[
db`Vi^_bcY Sl`_\^V^Yp `_U`a_TaQ]]l 1^Q`aY]Va5 _U^_ YX VT_ X^QhV^YZ5
\YR_ [Q[_V6c_ `_U]^_WVbcS_ S_X]_W^lf X^QhV^YZ bSYUVcV\mbcSdVc _ S_X^Y[6
iVZ _iYR[V2 ‑ c_ YX ed^[gYY S [QhVbcSV Vݷ ݷ_b^_S^_T_ݷ aVXd\mcQcQ b\VUdVc
SVa^dcm Y]V^^_ nc_ X^QhV^YV5 Q SbV _bcQ\m^lV SVa^dcm hVaVX Slf_U^lV `QaQ6



;99 @a_TaQ]]Ya_SQ^YV ^Q pXl[V BY

]VcalD Vb\Y WV ^Y _U^_ YX S_XSaQjQV]lf X^QhV^YZ ^V YTaQVc a_\Y Y^UY[Q6
c_aQ db`Vi^_bcY 1^Q`aY]Va5 Vb\Y ed^[gYp SbVTUQ XQSVaiQVcbp db`Vi^_2 ‑
^Q`\oZcV ^Q neeV[cYS^_bcm Y bUV\QZcV ed^[gYo F?94’_S_Z5 SVa^dS Sb5ݷ hc_
^dW^_5 hVaVX `QaQ]Vcal7 9b[dbbcSV^^_V `aVSaQjV^YV `a_gVUda S ed^[gYY
^V U_RQS\pVc pb^_bcY7

HYcQcV\m \VT[_ ^QZUݷc S bcQ^UQac^_Z RYR\Y_cV[V BY `aY]Val5 `a_cYS_aVhQjYV Y
nc_Z aV[_]V^UQgYY c_WV ‑ ^Q`aY]Va5 ed^[gYY CDBD?<5 CDBD?<< Y CDBD?67 3Qi `_[_a6
^lZ b\dTQ `aV[aQb^_ X^QVc _R ncYf ed^[gYpf Y bQ] Yf hQbc_ Yb`_\mXdVc5 ^_ Yf Y^cVaeVZb
^Qf_UYc b`a_V[cYa_SQ^^l] _cSaQcYcV\m^_7

?c]VcY] Vjݷ _UY^ [aQZ^V SQW^lZ ]_]V^c7 6b\Y `QaQ]Vca Y]VVc QU6
aVb^lZ cY`5 ^_ ^V pS\pVcbp Slf_U^l]5 _RpXQcV\m^_ `_bcQSmcV ]_6
UYeY[Qc_a 3?>CD7 >Q\YhYV 3?>CD `_[QWVc hYcQcV\o `a_TaQ]]l5 hc_ hV6
aVX nc_c `QaQ]Vca Sl ^V b_RYaQ\Ybm ^Y[Q[_Z Y^e_a]QgYY _cUQSQcm ^QadWd5
Y cV] bQ]l] YXapU^_ _R\VThYc `_^Y]Q^YV SQiVT_ cV[bcQ7 >Q`a_cYS5 Vb\Y
^V[YZ `QaQ]Vca ed^[gYY5 Y]VojYZ QUaVb^lZ cY` 1d[QXQcV\m2 ^Q`YbQ^ RVX
3?>CD5 R_\miY^bcS_ `a_TaQ]]Ybc_S `_`lcQVcbp Slpb^Ycm5 hc�_ Y XQhV] SQiQ
ed^[gYp XQ`YblSQVc S ncd _R\Qbcm `Q]pcYD dRVUYSiYbm5 hc_ _^Q cdUQ S UVZ6
bcSYcV\m^_bcY ^YhVT_ ^V `YiVc5 hYcQcV\m SQiVZ `a_TaQ]]l5 b[_aVV SbVT_5
`_]p^Vc SQb b\_S_]5 Y U_Ral] nc_ b\_S_ ^V RdUVc7

=7A7>7 132 @a_TaQ]]l5 T_S_apjYV `_6adbb[Y

;_\m b[_a_ S cV[bcV `a_TaQ]]l ^V\mXp d`_caVR\pcm pXl[Y5 _c\Yh^lV _c Q^T\YZ6
b[_T_5 S_X^Y[QVc aVX_^^lZ S_`a_b5 [Q[ Rlcm5 Vb\Y `a_TaQ]]Q S b__cSVcbcSYY b `_6
bcQS\V^^_Z XQUQhVZ U_\W^Q _RjQcmbp b `_\mX_SQcV\V] `_6adbb[Y 1Y\Y `_6^V]Vg[Y5 Y\Y
`_6[YcQZb[Y ‑ nc_ ^V SQW^_27

9X_\pgY_^YX] S `a_TaQ]]Ya_SQ^YY5 [ bhQbcmo5 diݷ\ S UQ\V[_V `a_i\_V5 Y S ^Q6
iY U^Y ^QU _U^_Z `a_TaQ]]_Z ]_Tdc aQR_cQcm `a_TaQ]]Ybcl YX ^Vb[_\m[Yf UVbpc[_S
aQX^lf bcaQ^5 Q `_\mX_SQcmbp _U^_Z Y c_Z WV `a_TaQ]]_Z ]_Tdc `_\mX_SQcV\Y SbVT_
]YaQ ‑ S_ Sbp[_] b\dhQV5 SbVf hQbcVZ ]YaQ5 TUV Vbcm [_]`mocVal7 3 cQ[_Z _RbcQ^_S6
[V `_bc_p^^_ S_X^Y[QVc bYcdQgYp5 [_TUQ `a_TaQ]]d ^V_Rf_UY]_ ݷQdhYcm^ݷ _RjQcmbp
b [_^Vh^l] `_\mX_SQcV\V] ^Q pXl[V5 [_c_a_T_ ^V X^QVc ^Y[c_ YX Vݷ QSc_a_S5 `aYhݷ]
ncQ bYcdQgYp S ^QiV SaV]p `aVUbcQS\pVc b_R_Z b[_aVV `aQSY\_5 ^VWV\Y Yb[\ohV^YV7
1UQ`cQgYp `a_TaQ]]l [ Yb`_\mX_SQ^Yo UadT_T_ pXl[Q _[QXlSQVcbp U_bcQc_h^_ `a_6
bc_Z5 Vb\Y Vݷ QSc_a b\VU_SQ\ _`aVUV\ݷ^^l] b_T\QiV^Yp]D _RjQp YUVp cdc cQ[_SQ5 hc_
Ybf_U^lV bca_[Y5 [_c_alV U_\WV^ dSYUVcm 1Y\Y SSVbcY2 `_\mX_SQcV\m5 `ap]_ S_ SaV6
]p aQR_cl `a_TaQ]]l XQ]V^pocbp bca_[Q]Y5 ^Q`YbQ^^l]Y ^Q UadT_] pXl[V5 [_c_alV
XQTadWQocbp YX S^Vi^VT_ eQZ\Q 1c_ Vbcm ^V pS\pocbp hQbcmo `a_TaQ]]l27

?Rlh^_ U\p nc_Z gV\Y Yb`_\mXdocbp T_c_SlV RYR\Y_cV[Y5 b`VgYQ\m^_ `aVU^QX^Q6
hV^^lV U\p ݷY^cVa^QgY_^Q\YXQgYYݷ b__RjV^YZ S `a_TaQ]]Qf7 3 ?B ^>9H ^QYR_\VV
`_`d\pa^Q RYR\Y_cV[Q 75DD5HD7 @aY aQR_cV ^Q pXl[V BY5 hc_Rl bUV\Qcm S_X]_W^_Z XQ6
TadX[d bca_[ S_ SaV]p Yb`_\^V^Yp5 SbV bca_[Y S `a_TaQ]]V caQUYgY_^^_ _RaQ]\pocbp
X^Q[_] `_Uhݷa[YSQ^Yp Y b[_R[Q]Y ‑ ^Q`aY]Va5 S]Vbc_
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=Q[a_b b Y]V^V] ݷhݷ aQXS_aQhYSQVcbp S SlX_S ed^[gYY 75DD5HD5 [_c_aQp `lcQVcbp
^QZcY eQZ\ b `VaVS_U_] b__RjV^YZ ^Q Yb`_\mXdV]lZ pXl[ Y^cVaeVZbQ5 Q S 5[ݷ^ S
bS_o _hVaVUm ‑ `VaVS_U U\p bca_[Y 2Q5<<?5 G?B<4e>25 `aYhݷ] bQ]Q ncQ bca_[Q Yb6
`_\mXdVcbp [Q[ [\oh U\p `_Yb[Q7 6b\Y ^V dUQ\_bm ^QZcY cQ[_Z `VaVS_U 1Y\Y bQ] eQZ\
b `VaVS_UQ]Y25 S [QhVbcSV aVXd\mcQcQ S_XSaQjQVcbp QaTd]V^c5 c_ Vbcm Vb\Y 75DD5HD ^V
X^QVc5 [Q[ `VaVSVbcY bca_[d 2Q5<<?5 G?B<4e>2 ^Q ^dW^lZ pXl[5 _^Q _bcQSYc ncd bca_[d
^Vca_^dc_Z7

6b\Y Sl `_ [Q[Y]6c_ `aYhY^Q] ^V f_cYcV Yb`_\mX_SQcm 75DD5HD5 U_bcQc_h^_ `VaV6
_`aVUV\Ycm ]Q[a_b h5 hc_Rl _^ SbVTUQ S_XSaQjQ\ bS_Z QaTd]V^cD `VaVUV\lSQcm `a_6
TaQ]]d `aY nc_] ^V `aYUݷcbp7

2_\miV c_T_5 Vb\Y UQWV Sl ^V b_h\Y ^dW^l] `_UT_c_SYcm bS_o `a_TaQ]]d [ Yb6
`_\mX_SQ^Yo b RYR\Y_cV[_Z 75DD5HD5 nc_ ]_WVc bUV\Qcm UadT_Z `a_TaQ]]Ybc5 `a_bc_
XQ[\ohYS SbV bca_[_SlV [_^bcQ^cl S ]Q[a_SlX_S h125 hc_ U_bcQc_h^_ `a_bc_ ‑ `aY
YXSVbc^_Z \_S[_bcY nc_ ]_W^_ bUV\Qcm _U^_Z [_]Q^U_Z S cV[bc_S_] aVUQ[c_aV7 6bcm5
_U^Q[_5 _U^_ [aQZ^V SQW^_V db\_SYV5 Sl`_\^V^YV [_c_a_T_ ^V_Rf_UY]_ U\p `aVSaQjV6
^Yp ]_^_pXlh^_Z `a_TaQ]]l S CݷVWUd^Qa_U^do[ݷ SbV b__RjV^Yp S Vݷ cV[bcV U_\W^l
Rlcm Q^T\YZb[Y]Y7 5S_Z^_Z `VaVS_U bYbcV]Q]Y Y^cVa^QgY_^Q\YXQgYY ^V `aVUdb]_c6
aV^5 ^d Q `VaVS_UhY[_S b adbb[_T_ ^Q UadTYV pXl[Y5 RdUm c_ [YcQZb[YZ Y\Y ^V]Vg[YZ5
^QZcY T_aQXU_ b\_W^VV5 hV] `VaVS_UhY[_S b Q^T\YZb[_T_ ‑ _b_RV^^_ Vb\Y dhVbcm5 hc_
aVhm YUݷc ^V _ `a_eVbbY_^Q\m^lf `VaVS_UhY[Qf5 Q5 [Q[ `aQSY\_5 _ `a_TaQ]]YbcQf5 [_c_6
al] `aYi\_ S T_\_Sd `VaVSVbcY b__RjV^Yp _hVaVU^_Z `a_TaQ]]l ^Q bS_Z a_U^_Z pXl[D
Q^T\YZb[YZ X^Qoc `a_TaQ]]Ybcl S_ Sbݷ] ]YaV5 ^_ S_c ^QZcY ^Vadbb[_T_ `a_TaQ]]YbcQ5
`aY nc_] X^QojVT_ adbb[YZ ‑ `aQ[cYhVb[Y ^VaVQ\m^_7

9cQ[5 `a_TaQ]]Q5 UQWV ^V QUQ`cYa_SQ^^Qp Ybf_U^_ `_U ^dWUl ]^_T_pXlh^_bcY5
S`_\^V Y]VVc iQ^bl bcQcm [_TUQ6^YRdUm ݷVWUd^Qa_U^_Z[ݷ ‑ ^_ c_\m[_ Vb\Y Ybf_U^_
SbV b__RjV^Yp S Vݷ cV[bcV Q^T\YZb[YV7 9X nc_T_ _hVSYU^l] _RaQX_] b\VUdVc be_a]d6
\Ya_SQ^^_V SliV dcSVaWUV^YVC SQiQ `a_TaQ]]Q U_\W^Q Rlcm \YR_ 5ݷVWUd^Qa_U^_Z[ݷ
\YR_ Q^T\_pXlh^_Z7 6b\Y Sl ^V hdSbcSdVcV bVRp S bY\Qf Y\Y ^V Y]VVcV WV\Q^Yp dhYcl6
SQcm S_X]_W^lZ `VaVS_U Y^cVaeVZbQ `a_TaQ]]l ^Q UadTYV pXl[Y5 `_ [aQZ^VZ ]VaV ^V
\YiQZcV UadTYf `a_TaQ]]Ybc_S S_X]_W^_bcY bUV\Qcm nc_ XQ SQb7 6b\Y WV adbb[_pXlh6
^_bcm Sf_UYc S `_bcQ^_S[d XQUQhY5 ^V `_\V^YcVbm bUV\Qcm Sbݷ `aQSY\m^_ ‑ c_ Vbcm S
b__cSVcbcSYY b caVR_SQ^Yp]Y 7ݷVWUd^Qa_U^_bcY[ݷ

>Q b\dhQZ5 Vb\Y SQ] `_caVRdVcbp ba_h^_ bUV\Qcm adbb[_T_S_apjdo `a_TaQ]]d5 ]l
`aYSVUݷ] `a_bc_Z `aY]Va aQR_cl b 75DD5HD S ^QUVWUV5 hc_ Sl ^V bcQ^VcV aQUY bYo]Y6
^dc^_Z `_caVR^_bcY ^QadiQcm ed^UQ]V^cQ\m^lV caVR_SQ^Yp [ _e_a]\V^Yo Ybf_U^lf
cV[bc_S 1Q ^Q\YhYV adbb[Yf Rd[S S cV[bcV `a_TaQ]]l ‑ nc_ Y]V^^_ ed^UQ]V^cQ\m^_V
^QadiV^YV27

>Qh^ݷ] b `a_bc_T_ cV[bcQ `a_TaQ]]l5 `VhQcQojVZ USQ b__RjV^YpC
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NcQ `a_TaQ]]Q5 `_^pc^_V UV\_5 ^Y[_Y] _RaQX_] ^V ]_WVc bhYcQcmbp Y^cVa^QgY_^Q\YXY6
a_SQ^^_Z5 ^_ d ^Vݷ Vbcm SbV iQ^bl cQ[_Z bcQcm5 `_b[_\m[d Sl`_\^V^_ T\QS^_V db\_SYVC
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SbV b__RjV^Yp S `a_TaQ]]V ^Q`YbQ^l `_6Q^T\YZb[Y7 @VaSlZ iQT S ^Q`aQS\V^YY Y^6
cVa^QgY_^Q\YXQgYY b_bc_Yc S _RaQ]\V^YY SbVf b__RjV^YZ SlX_S_] ]Q[a_bQ h12D bQ]
]Q[a_b ]l SSVUݷ] S ^QhQ\V `a_TaQ]]l bQ]l] `a_bcl] YX S_X]_W^lf b`_b_R_SC

39>3<E45 ECD49?78G
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;Q[ ]_W^_ U_TQUQcmbp5 ncQ `a_TaQ]]Q UV\QVc c_ WV bQ]_V5 hc_ Y `aVUlUdjQp5 c_ Vbcm
`_ bdcY `a_TaQ]]Q ^V YX]V^Y\QbmD `a_bc_ _^Q bcQ\Q hdcmݷ R_\VV `_UT_c_S\V^^_Zݷ [
`aVSaQjV^Yo S 7ݷVWUd^Qa_U^do[ݷ 8UVbm Vbcm Vjݷ _UY^ ]_]V^cC Y^_TUQ S `a_TaQ]6
]Qf SbcaVhQocbp bca_[Y5 [_c_alV \YR_ S__RjV ^V ^dW^_ `VaVS_UYcm5 \YR_ _^Y RdUdc
`VaVS_UYcmbp ^V S c_] ]VbcV5 TUV SbcaVhV^l7 >Q`aY]Va5 Vb\Y bca_[Q aQb`_\_WV^Q S
Y^YgYQ\YXQc_aV [Q[_T_6^YRdUm ]QbbYSQ bca_[5 SlXlSQcm ed^[gYo 75DD5HD YX cQ[_T_
Y^YgYQ\YXQc_aQ5 `_WQ\dZ5 Sbݷ WV ^V bc_YcD S_X]_W^l Y UadTYV bYcdQgYY7 Bca_[Y5 ^V
`_U\VWQjYV `VaVS_Ud5 ]_W^_ `a_bc_ _bcQSYcm [Q[ Vbcm5 ^_ d hYcQcV\p `a_TaQ]]l nc_
]_WVc SlXSQcm `_U_XaV^YV5 hc_ `a_ UQ^^do [_^[aVc^do bca_[d `a_bc_ XQRl\Y7 @_nc_]d
aV[_]V^UdVcbp SSVbcY Vjݷ _UY^ ]Q[a_bC

34569>5 Wh1\][2 1\][2

Y S `a_TaQ]]V SbV bca_[Y _e_a]Ycm b SlX_S_] _U^_T_ YX ]Q[a_b_SC cV5 bca_[Y5 hc_
U_\W^l RdUdc `VaVS_UYcmbp5 XQ[\ohYcm S ]Q[a_SlX_S h125 Q cV5 hc_ `VaVS_UYcm ^V
^dW^_ ‑ S ]Q[a_SlX_S Wh127 Nc_ ]_W^_ bUV\Qcm baQXd WV5 UQWV Vb\Y Sl `_[Q ^V b_6
RYaQVcVbm `aVSaQjQcm SQid `a_TaQ]]d S ]VWUd^Qa_U^do7 ;_TUQ UV\_ U_ZUݷc U_ ^V`_6
baVUbcSV^^_T_ XQUVZbcS_SQ^Yp 75DD5HD5 Sl bn[_^_]YcV SaV]p5 `_b[_\m[d SbV bca_[_SlV
\YcVaQ\l S `a_TaQ]]V dWV RdUdc `_UT_c_S\V^l [ `VaVS_Ud7

;_TUQ SQ] `_caVRdVcbp `aVSaQcYcm `a_TaQ]]d S ]VWUd^Qa_U^do5 `aYUݷcbp bUV\Qcm
^Vb[_\m[_ ]_UYeY[QgYZ Vݷ Ybf_U^_T_ cV[bcQ7 3_6`VaSlf5 ^dW^_ RdUVc U_RQSYcm S[\ohV6
^YV XQT_\_S_h^lf eQZ\_S <?31<578 aQUY ed^[gYY C5D<?31<5 1[ b_WQ\V^Yo5 RYR\Y_cV6
[Q 75DD5HD ^Q]VacS_ XQSpXQ^Q ^Q Yb`_\mX_SQ^YV ]VfQ^YX]Q cQ[ ^QXlSQV]lf bYbcV]^lf
\_[Q\VZ Y RVX ^Qbca_Z[Y \_[Q\Y aQR_cQcm ^V RdUVc2 Y <929>D<785 S [_c_a_] _RkpS\V6
^l ed^[gYp 75DD5HD Y Sb`_]_TQcV\m^lV 29>4D5HD4?=19> Y D5HD4?=19>5 [_c_alV ^Q]
c_WV `_caVRdocbp7

2YR\Y_cV[Q 75DD5HD caVRdVc `VaSYh^_Z ^Qbca_Z[Y5 Sbp gV\m [_c_a_Z5 b_RbcSV^^_
T_S_ap5 S c_]5 hc_Rl b__RjYcm5 YX [Q[_T_ eQZ\Q RaQcm `VaVS_Ul bca_[7 ;Q[ nc_5 [ b_6
WQ\V^Yo5 hQbc_ S_UYcbp S `a_V[cQf Tad``l PW^5 UQ Y S__RjV S_ ]^_TYf b_SaV]V^^lf
`a_V[cQf5 `a_bc_ d[QXQcm Y]p eQZ\Q RYR\Y_cV[Q ^V `_XS_\pVc7 3]Vbc_ nc_T_ caVRdVcbp
XQUQcm ^V[do RQX_Sdo UYaV[c_aYo5 TUV faQ^pcbp UQ^^lV5 Y]VojYV _c^_iV^YV [ \_[Q6
\p]5 Y b_SbV] ^V`_^pc^lZ cV[bc_SlZ U_]V^5 [_c_alZ `aY R\YWQZiV] aQbb]_caV^YY
_[QXlSQVcbp `a_bc_ Y]V^V] ^QiVZ `a_TaQ]]l 1Y\Y `Q[VcQ `a_TaQ]]5 [ [_c_a_]d _^Q
_c^_bYcbp ‑ ^_ nc_ ^V ^Qi b\dhQZ27
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3 [QhVbcSV Y]V^Y `a_TaQ]]l 1c_T_ bQ]_T_ _cV[bc_S_Tݷ U_]V^Q2ݷ ]l S_b`_\mXd6
V]bp b\_S_] 5ݷ2I5?>>85ݷ `_b[_\m[d Y]V^^_ cQ[ ^QXlSQVcbp ^QiQ `a_TaQ]]Q7 B RQ6
X_S_Z UYaV[c_aYVZ Sbݷ ^Vb[_\m[_ b\_W^VV7 6b\Y Rl ]l b_RYaQ\Ybm Y^bcQ\\Ya_SQcm
^Qid `a_TaQ]]d S bYbcV]^lV UYaV[c_aYY5 S nc_Z a_\Y Slbcd`Q\Q Rl UYaV[c_aYp
8ECB8C81B58<?31<5 Y\Y 8ECB8<?31<8C81B58<?31<5 1S XQSYbY]_bcY _c c_T_5 [Q[Y]
b`_b_R_] `a_YXS_UYcbp dbcQ^_S[Q27 @_b[_\m[d Y^bcQ\\pgYp `a_TaQ]]l S bYbcV]^lV
UYaV[c_aYY SapU \Y Sf_UYc S ^QiY `\Q^l5 ]l `_bcd`Y] `a_jVC d[QWV] S [QhVbcSV
ݷRQX_S_Zݷ cV[djdo UYaV[c_aYo 1`_`a_bcd bca_[d 27227 Nc_ `_XS_\Yc XQ`dbcYcm ^Qi
`a_bcV^m[YZ `aY]Va5 ^_ U\p R_\VV b\_W^lf XQUQh ]_WVc _[QXQcmbp ^V`aYT_U^_5 `_6
b[_\m[d `a_TaQ]]l hQjV SbVT_ XQ`db[Qocbp ^V YX c_Z UYaV[c_aYY5 S [_c_a_Z ^Qf_Upcbp
`aY^QU\VWQjYV Y] eQZ\lD S ^Qbc_pjVZ ݷR_VS_Zݷ `a_TaQ]]V5 S_X]_W^_5 Y]p RQX_S_Z
UYaV[c_aYY \_[Q\YXQgY_^^lf UQ^^lf `aYUݷcbp `_\dhYcm hVaVX `QaQ]Vcal [_]Q^U^_Z
bca_[Y5 `a_hYcQcm YX [_^eYTdaQgY_^^_T_ eQZ\Q Y\Y [Q[Y]6c_ _RaQX_] bY^cVXYa_SQcm
YX Y]V^Y U_]Qi^VZ UYaV[c_aYY `_\mX_SQcV\p7 CQ[ Y\Y Y^QhV5 ^Q] U\p UV]_^bcaQgYY
aQR_cl 75DD5HD S`_\^V `_U_ZUݷc cV[djQp UYaV[c_aYp7

9]p RQX_S_Z UYaV[c_aYY Y cV[bc_S_T_ U_]V^Q Sl^VbV] S ]Q[a_[_^bcQ^cl S ^QhQ\V
`a_TaQ]]lC

34569>5 UXLJUNKJ\NMR[ 272
34569>5 ]Na]MXVJRW 285<<?2I52

CdUQ WV U_RQSY] ^_SlV _`aVUV\V^Yp U\p ]Q[a_b_S h12 Y Wh12 1S ^QiV] `aY]VaV Sc_6
a_Z YX ^Yf ^V RdUVc XQUVZbcS_SQ^5 ^_ \dhiV baQXd U_RQS\pcm _RQ5 hc_Rl5 [_TUQ ^Q]
SbcaVcYcbp bca_[Q5 ^V `_U\VWQjQp `VaVS_Ud5 d ^Qb ^V S_X^Y[Q\_ b_R\QX^Q _bcQSYcm Vݷ
[Q[ Vbcm2C
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3 ^QhQ\_ ed^[gYY =19> SbcQSY] ^Qbca_Z[d \_[Q\Y Y bQ]_Z RYR\Y_cV[Y 75DD5HDC
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@_UT_c_SYS Ybf_U^Y[5 `aYbcd`Y] [ b_XUQ^Yo VT_ 5ݷVaVS_U_S`ݷ c_ Vbcm eQZ\_S5 XQUQo6
jYf U\p Q^T\YZb[Yf b__RjV^YZ Yf `VaVS_Ul ^Q UadTYV pXl[Y7 5\p ^QhQ\Q ^Q] `_caVRd6
Vcbp XQ`dbcYcm `a_TaQ]]d H75DD5HD5 [_c_aQp QSc_]QcYhVb[Y YXS\Vhݷc YX ^QiVT_ cV[bcQ
`a_TaQ]]l SbV bca_[Y5 XQ[\ohݷ^^lV S ]Q[a_SlX_S h125 Y ^Q Yf _b^_SV b_XUQbc iQR\_^6
^lZ eQZ\5 [_c_alZ ]_W^_ RdUVc _caVUQ[cYa_SQcm5 b_XUQS eQZ\ `VaVS_UQ7 8Q`db[QV]
[_]Q^UdC

H75DD5HD 66;5IG?B4F2h2 85<<?2I573 6? 85<<?2I57@?D

8UVbm `QaQ]Vca 66;5IG?B4 XQUQݷc Y]p c_T_ SlX_SQ 1S ^QiV] b\dhQV ‑ ]Q[a_SlX_6
SQ25 [_c_al] `_]VhV^l S cV[bcV `a_TaQ]]l bca_[Y U\p `VaVS_UQ5 [\oh 6? d[QXlSQVc
Y]p eQZ\Q U\p XQ`YbY aVXd\mcQcQ7 @a_TaQ]]Q H75DD5HD b_XUQbc S aQR_hVZ UYaV[c_aYY
eQZ\ b Y]V^V] 85<<?2I57@?D 1bdeeY[b 7@?D _X^QhQVc @?BD12<5 ?2:53D D5=@<1D55 c_ Vbcm
^_\iQRݷ `VaV^_bY]_T_ _RkV[cQ2ݷ `aY]Va^_ b cQ[Y] b_UVaWY]l]C

3 \XVN MN\L[RY]R_N ]R]UN7
3 L?@IB978D 1L2 bNJ[ ]QN YJLTJPN’\ LXYb[RPQ] QXUMN[
3 ]89C 69<5 9C 49CDB92ED54 E>45B D85 C1=5 <935>C5 1C D85 YJLTJPN @13;1757
3 OR[\] J^]QX[ ENVJRUIJMM[N\\G5 bNJ[7
3
35 6EJJI
=C794 22
=C7CDB 22
2YB?:53D6R46_5BC9?>C YJLTJPN _N[\RXWe>2
2[5@?BD6VC7946KE7C6]?C e>2
2YX]6LB51D9?>6M1D5C ;9:?69<6;: :=C:B49<99e>2
2YX6[5F9C9?>6M1D5C bNJ[6VX6MJ QXCVR4cXWNe>2
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2VRVN6_5BC9?>C :79e>2
2L?>D5>D6]I@5C D5HD8@<19>D 381BC5DFLQJ[\N]e>2
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3C 85<<?2I573C:@
35 366?B=1D
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=C7CDB 22

3C 85<<?2I573C:A
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=C7CDB 22

Nc_c iQR\_^ _caQWQVc c_5 [Q[5 `_ dRVWUV^Yp] QSc_a_S 75DD5HD5 U_\WV^ SlT\pUVcm
eQZ\ `VaVS_UQ7 B[_`YadV] nc_c eQZ\ `_U Y]V^V] BE7@? 1BE XUVbm _X^QhQVc adbb[YZ
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pXl[5 @? ‑ @?BD12<5 ?2:53D2 Y _caVUQ[cYadV]7 @aVWUV SbVT_ ]_UYeYgYadV] [_]]V^6
cQaYZ S ^QhQ\V eQZ\Q5 d[QXQS5 hc�_ nc_ XQ eQZ\ Y [Q[YV ^Q ^VT_ ^Q[\QUlSQocbp \Y6
gV^XY_^^lV _TaQ^YhV^Yp 1S ^QiV] `aY]VaV cQ[Yf ^Vc5 hc_ ]l Y ^Q`YiV]27 8QcV]
S bca_[V YB?:53D6R46_5BC9?> d[QWV] Y]p Y SVabYo ^QiVZ `a_TaQ]]l7 3 bca_[V
[5@?BD6VC7946KE7C6]? b\VUdVc d[QXQcm5 [ [_]d _RaQjQcmbp5 Vb\Y _R^QadWV^Q _iYR6
[Q S _aYTY^Q\m^lf b__RjV^Ypf 1^V S `VaVS_UV27 Bca_[d YX6[5F9C9?>6M1D5 b\VUdVc
_bcQSYcm [Q[ Vbcm5 b ^VZ `_c_] aQXRVaݷcbp `a_TaQ]]Q5 b_XUQojQp ^Q _b^_SV ^QiVT_
eQZ\Q `VaVS_UQ Y^UV[bYa_SQ^^lZ eQZ\5 S [_c_a_] `_Yb[ b__RjV^YZ `a_Ybf_UYc Rlbc6
aVV7 3 bca_[V U1CD6]B1>C<1D?B ^QU_ d[QXQcm bS_ݷ Y]p Y\Y `bVSU_^Y]5 Q S_c QUaVb
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9cQ[5 SVa^ݷ]bp [ ^QiV]d ]QbbYSd 9>D =d<fd=f Y XQUQUY] bVRV ^VXQcVZ6
\YSlZ5 ^Q `VaSlZ SXT\pU5 S_`a_bC Q hc_ b_R_Z `aVUbcQS\pVc Y]p =H

>Q`_]^Y]5 hc_ `_ `aQSY\Q] pXl[Q BY S_ SbVf b\dhQpf5 [a_]V `aY]V6
^V^Yp C9J5?6 Y Vjݷ USdf n[X_cYhVb[Yf bYcdQgYZ5 `a_ [_c_alV ]l UQWV ^V
bcQ\Y T_S_aYcm5 Y]p ]QbbYSQ Vbcm QUaVb VT_ ^QhQ\Q7 ;a_]V c_T_5 XQ]VcY]5



;:9 @a_TaQ]]Ya_SQ^YV ^Q pXl[V BY

hc_ SlaQWV^YV =d:f U_\W^_ Rlcm cQ[_S_5 hc_Rl [ ^V]d ]_W^_ Rl\_ `aY]V6
^pcm Sc_ado _`VaQgYo Y^UV[bYa_SQ^Yp5 aVXd\mcQc_] [_c_a_Z bcQ^_SY\Ybm Rl
n\V]V^cl Sc_a_Z bca_[Y ]QcaYgl7 B\VU_SQcV\m^_5 SlaQWV^YV =d:f U_\W^_
dU_S\VcS_apcm USd] bS_ZbcSQ]C nc_5 S_6`VaSlf5 U_\WV^ Rlcm QUaVb ^QhQ\Q
Sc_a_Z bca_[Y5 Y5 S_6Sc_alf5 `aY]V^V^YV Y^UV[bYa_SQ^Yp [ nc_]d SlaQWV6
^Yo U_\W^_ UQSQcm5 b_RbcSV^^_ T_S_ap5 bQ]Y n\V]V^cl Sc_a_Z bca_[Y7 9^QhV
T_S_ap5 =d:f U_\W^_ `aVUbcQS\pcm b_R_Z QUaVb cY`Q 9>D35 d[QXlSQojYZ ^Q
^QhQ\_ Sc_a_Z bca_[Y ]QcaYgl7

3b`_]^Y] cV`Vam5 hc_ =d:f Vbcm ^V hc_ Y^_V5 [Q[ b_[aQjݷ^^Qp XQ`Ybm
SlaQWV^Yp 31=4:27 @_\dhQVcbp5 hc_C

∙ Y]p = `aVUbcQS\pVc b_R_Z QUaVb ^QhQ\Q ]QcaYglD
∙ `aYRQS\V^YV VUY^Ygl [ = _X^QhQVc hYb\V^^_V dSV\YhV^YV d[QXQcV\p ^Q

aQX]Va bca_[Y ]QcaYglD
∙ aQXl]V^_SQ^YV SlaQWV^YZ =5 =4:5 =4; UQݷc X^QhV^YV cY`Q 9>D37

>Y _UY^ YX aQ^VV aQbb]_caV^^lf ^Q]Y cY`_S ^V _R\QUQVc SbV]Y ncY]Y bS_Z6
bcSQ]Y _U^_SaV]V^^_7 3 bQ]_] UV\V5 VUY^bcSV^^lZ YXSVbc^lZ ^Q] cY`5 cQ[_Z5
hc_ U\p `VaV]V^^_Z @ cQ[_T_ cY`Q SlaQWV^YV 3@ RdUVc Y]Vcm cY` 9>D3 ‑ nc_5
[Q[ ^Vb\_W^_ U_TQUQcmbp5 cY` 9>D335 ^_ _^ ^Q] XUVbm pS^_ ^V `_Uf_UYcC `aY6
RQS\V^YV [ ^V]d VUY^Ygl bUSY^Vc ^Qb `_ QUaVb^_]d `a_bcaQ^bcSd ^Q aQX]Va
d[QXQcV\p 1= Y\Y A RQZc25 Q ^V ^Q aQX]Va bca_[Y ]QcaYgl 1S ^QiV] `aY]VaV
:? RQZc5 ^_ ]_WVc Rlcm b[_\m[_ dT_U^_27

B_XUQcV\Y pXl[Q BY aViY\Y nc_c S_`a_b5 SSVUp _b_RV^^lZ SYU cY`_S ‑
d[QXQcV\m ^Q ]QbbYS 1Y\Y5 bca_T_ T_S_ap5 QUaVb ]QbbYSQ5 SVUm d[QXQcV\m ‑
nc_ `VaV]V^^Qp5 faQ^pjQp QUaVb5 Q ^V bQ] QUaVb25 `aYhݷ] nc_ b_SVaiV^^_ ^V
c_ WV bQ]_V5 hc_ f_a_i_ X^Q[_]lZ ^Q] d[QXQcV\m ^Q `VaSlZ n\V]V^c ]Qb6
bYSQ7 ?b_RV^^do `Y[Q^c^_bcm nc_]d `aYUQݷc c_ _Rbc_pcV\mbcS_5 hc_ cY`Q
ݷQbbYS[ݷ S pXl[V BY ^Vc5 S_ Sbp[_] b\dhQV5 `_\^_gV^^_T_ ‑ Q S_c d[QXQ6
cV\Y ^Q ^VT_5 [Q[ SYUY]5 Vbcm7 5\p ^QiVT_ `aY]VaQ ‑ ]QbbYSQ 9>D =d<fd=f ‑
^dW^l] cY`_] RdUVc QUaVbݷ ]QbbYSQ YX hVclaݷf n\V]V^c_S cY`Q 9>Dݷ S b__c6
SVcbcSYY b `QaQ]VcaQ]Y bca_[Y ]QbbYSQ7 @VaV]V^^Qp nc_T_ cY`Q _`YblSQVcbp
cQ[C

9>D 13@2d=fD

1hYcQVcbp [Q[ @ݷ Vbcm d[QXQcV\m ^Q ]QbbYS YX hVclaݷf n\V]V^c_S cY`Q 9>D27ݷ
CV`Vam ]_W^_5 ^Q`aY]Va5 bUV\Qcm `aYbSQYSQ^YV @ F = Y aQR_cQcm b ncY] @
c_h^_ cQ[ WV5 [Q[ ]l aQR_cQ\Y b =5 S c_] hYb\V `aY]V^pp US_Z^_V Y^UV[bY6
a_SQ^YV7 CQ[_V _`YbQ^YV ^Y S [_V] b\dhQV ^V b\VUdVc `dcQcm b `_f_WY] ^Q
^VT_

9>D 3Ad=fD

8UVbm A ‑ nc_ _Rl[^_SV^^lZ ]QbbYS YX hVclaݷf d[QXQcV\VZ ^Q 9>D5 c_ Vbcm
]QbbYS YX hVclaݷf n\V]V^c_S cY`Q 9>D3D b d[QXQcV\p]Y ^Q ]QbbYSl nc_ ^V
Y]VVc ^YhVT_ _RjVT_7

1^Q\_TYh^l] _RaQX_] U\p caݷf]Va^_T_ ]QbbYSQ



=7B7 ݷ8Q[_SlaYbclVݷ cY`l d[QXQcV\VZ ;::

9>D Jd:9fd:>fd;9fD

^Q] `_caVR_SQ\bp Rl d[QXQcV\m ^Q USd]Va^lZ ]QbbYSC

9>D 13J@DB2d:>fd;9fD

@aYRQS\V^YV VUY^Ygl [ QUaVbd cQ[_T_ cY`Q `VaV]VjQVc ^Qb S QUaVb^_] `a_6
bcaQ^bcSV baQXd ^Q 15 × 20 × 4 = 1200 phVV[ ‑ a_S^_ ^Q aQX]Va ݷbaVXQݷ
]QbbYSQ5 `aVUbcQS\pojVT_ b_R_Z ]QcaYgd :>H;9 n\V]V^c_S cY`Q 9>D7

=7B7;7 D[QXQcV\Y ^Q ed^[gYY

?c[_]`Y\Ya_SQ^^lV `_U`a_TaQ]]l5 S c_] hYb\V ed^[gYY pXl[Q BY ‑
nc_5 S bdj^_bcY5 eaQT]V^cl ]QiY^^_T_ [_UQD pb^_5 hc_ nc_c [_U faQ^Ycbp
TUV6c_ S _`VaQcYS^_Z `Q]pcY5 c_ Vbcm XQ^Y]QVc _R\Qbcm `Q]pcY Y5 [Q[ b\VU6
bcSYV5 ]_W^_ T_S_aYcm _R QUaVbV ed^[gYY 5 [_c_alZ aQSV^ QUaVbd `VaS_Z YX
phVV[5 XQ^pclf ncY] [_U_]7 1UaVb5 `_^pc^_V UV\_5 ]_W^_ TUV6c_ faQ^YcmD cQ[
`_pS\pVcbp d[QXQcV\m ^Q ed^[gYo7 PXl[ BY `_XS_\pVc SlXlSQcm ed^[6
gYo5 Yb`_\mXdp Vݷ QUaVb7

5\p `aY]VaQ aQbb]_caY] ^Vb[_\m[_ ed^[gYZ5 `aY^Y]QojYf ^Q Sf_U ]Qb6
bYS n\V]V^c_S cY`Q 4?E2<5 1S SYUV QUaVbQ `VaS_T_ n\V]V^cQ Y gV\_T_ hYb\Q5
_R_X^QhQojVT_ U\Y^d ]QbbYSQ2 Y S_XSaQjQojYf hYb\_ cY`Q 4?E2<57 BQ]Qp
`a_bcQp YX ^Yf RdUVc ^Qf_UYcm bd]]d n\V]V^c_S ]QbbYSQC

4?E2<5 42<hCE=13?>CD 4?E2<5 315 9>D C9J52
K

B5DEB> C9J5 G 9 H 31 4 42<hCE=114:5 C9J56:2 C 9D
M

3c_aQp ed^[gYp RdUVc _clb[YSQcm ]Y^Y]Q\m^_V hYb\_ S ]QbbYSVC

4?E2<5 42<h=9>13?>CD 4?E2<5 315 9>D C9J52
K

4?E2<5 4D
961C9J5 FF :2

B5DEB> 31D
4 F 42<h=9>114:5 C9J56:2D
B5DEB> 31 E 4 H 31 C 4D

M

CaVcmo ]l XQbcQSY] `_bhYcQcm baVU^VV QaYe]VcYhVb[_VC

4?E2<5 42<h1F5B17513?>CD 4?E2<5 315 9>D C9J52
K

B5DEB> 42<hCE=115 C9J52 8 14?E2<52 C9J5D
M



;:; @a_TaQ]]Ya_SQ^YV ^Q pXl[V BY

=_W^_ `aYUd]Qcm Y Vjݷ `_U_R^lf ed^[gYZD XQ]VcY]5 hc_ Yf XQT_\_S[Y RdUdc
aQX\YhQcmbp c_\m[_ Y]V^V]5 c_TUQ [Q[ [_\YhVbcS_ Y cY`l `QaQ]Vca_S5 Q cQ[6
WV cY` S_XSaQjQV]_T_ X^QhV^Yp d ^Yf _UY^Q[_SlZ7 4_S_apc5 hc_ ncY ed^[gYY
Y]Voc _UY^Q[_SlZ `a_eY\m7 5\p ^QiVT_ aQbbdWUV^Yp nc_ SQW^_5 `_b[_\m[d
d[QXQcV\Y ^Q ed^[gYY S BY pS\pocbp cY`YXYa_SQ^^l]Y S c_] b]lb\V5 hc_
`aY Yf _`YbQ^YY caVRdVcbp d[QXlSQcm cY`l `QaQ]Vca_S ed^[gYY Y cY` Vݷ
S_XSaQjQV]_T_ X^QhV^Yp5 c_ Vbcm Sbo Y^e_a]QgYo5 Sf_Upjdo S d`_]p^dclZ
`a_eY\m7 3 hQbc^_bcY5 d[QXQcV\m5 b`_b_R^lZ faQ^Ycm QUaVb \oR_Z YX caݷf
`VaVhYb\V^^lf ed^[gYZ5 _`YblSQVcbp cQ[C

4?E2<5 136@DB213?>CD 4?E2<5 35 9>D2D

;Q[ Y S b\dhQV b d[QXQcV\p]Y ^Q ]QbbYSl5 XUVbm _hV^m SQW^l [adT\lV b[_R[Y
S_[adT 36@DBD Vb\Y Rl Yf ^V Rl\_5 ]l Rl `_\dhY\Y hc_6c_ Sa_UV

4?E2<5 36>13?>CD 4?E2<5 35 9>D2D

‑ ^_ SVUm nc_ S_SbV ^V _`YbQ^YV `VaV]V^^_ZD nc_ _RkpS\V^YV 1XQT_\_S_[2
ed^[gYY5 `aY^Y]QojVZ ^Q Sf_U USQ `QaQ]VcaQ Y S_XSaQjQojVZ QUaVb cY6
`Q 4?E2<537

3Va^ݷ]bp [ d[QXQcV\o 6@DB7 6]d ]_W^_ `aYbS_Ycm QUaVb \oR_Z YX ^QiYf
ed^[gYZ7 BUV\Qcm nc_ ]_W^_ [Q[ b d[QXQ^YV] _`VaQgYY SXpcYp QUaVbQ5 cQ[
Y RVXD _RQ b\VUdojYf `aYbSQYSQ^Yp `aQS_]Va^lC

6@DB F 642<h=9>D
6@DB F 42<h=9>D

3lX_S ed^[gYY hVaVX d[QXQcV\m 1Y\Y UadT_V QUaVb^_V SlaQWV^YV2 ]_W^_5
_`pcm6cQ[Y5 `a_YXSVbcY ^V`_baVUbcSV^^_ \YR_ `_b\V `aY]V^V^Yp _`VaQgYY
aQXl]V^_SQ^Yp7 ; `aY]Vad5 Vb\Y d ^Qb Vbcm ]QbbYS Y `VaV]V^^QpC

4?E2<5 1BBd:99fD
4?E2<5 B5CD

‑ c_ _RQ b\VUdojYf SlX_SQ [_]`Y\pc_a b_hcݷc `aQSY\m^l]YC

B5C F 136@DB211BB5 C9J5?611BB28C9J5?6131BB22D
B5C F 6@DB11BB5 C9J5?611BB28C9J5?6131BB22D

2_\miV c_T_5 Vb\Y 6 ‑ Y]p ed^[gYY Y\Y SlaQWV^YV cY`Q QUaVbݷ ed^[gYY5ݷ c_ [_]`Y6
\pc_a `aY]Vc Y 3365 Y 333333365 Y 665 Y 6 6 6 66 ‑ `aQSUQ5 cdc Sbݷ WV `_caVRdocbp
`a_RV\l5 hc_Rl Q]`VabQ^Ul ^V ݷb\YSQ\Ybmݷ S bY]S_\ \_TYhVb[_T_ ݷYݷ 16627 >Y[Q[_Z
aQX^Ygl ]VWUd `VaVhYb\V^^l]Y SlaQWV^Yp]Y [_]`Y\pc_a ^V db]QcaYSQVc7

4\pUp ^Q ncY `aY]Val5 ]_W^_ XQ[\ohYcm5 hc_ b_XUQcV\Y BY cQ[ Y ^V aViY\Y5 bdjV6
bcSdVc \Y S bV]Q^cY[V nc_T_ pXl[Q ed^[gYp [Q[ cQ[_SQpD Y^QhV T_S_ap5 `aVUbcQS\pVc \Y
Y]p ed^[gYY baQXd Vݷ QUaVb Y\Y WV Y]p `aVUbcQS\pVc bQ]d ed^[gYo5 Q Vݷ QUaVb ]_W^_
`_\dhYcm b__cSVcbcSdojVZ _`VaQgYVZ7 >Q bQ]_] UV\V S _aYTY^Q\m^_] pXl[V BY5 `aVU6
\_WV^^_] VT_ b_XUQcV\p]Y5 ed^[gYp aQbb]QcaYSQ\Qbm [Q[ bQ]_bc_pcV\m^Qp bdj^_bcm5



=7B7 ݷ8Q[_SlaYbclVݷ cY`l d[QXQcV\VZ ;:<

Q SlX_S ed^[gYY hVaVX d[QXQcV\m 1Y\Y UadT_V QUaVb^_V SlaQWV^YV2 SbVTUQ UV\Q\bp b
`aY]V^V^YV] _`VaQgYY aQXl]V^_SQ^Yp 27ݷ3ݷ1 @aY nc_]5 `aQSUQ5 SXpcYV QUaVbQ ed^[6
gYY 1^Q`aY]Va5 U\p `aYbSQYSQ^Yp d[QXQcV\o2 ]_W^_ Rl\_ bUV\Qcm RVX _`VaQgYY ݷ6ݷ ‑
`_ Q^Q\_TYY b Y]V^Q]Y ]QbbYS_S7

@aY S^Y]QcV\m^_] aQbb]_caV^YY _[QXQ\_bm5 hc_ ^QU ed^[gYVZݷ [Q[ bQ]_bc_pcV\m6
^_Z bdj^_bcmoݷ ^Vc ^Y[Q[Yf UadTYf _`VaQgYZ5 [a_]V Vݷ SlX_SQ5 _R_X^QhQV]_T_ [adT\l6
]Y b[_R[Q]Y5 Y SXpcYp QUaVbQ5 Q b QUaVb_] ed^[gYY ^V\mXp bUV\Qcm ^YhVT_5 [a_]V VT_
aQXl]V^_SQ^Yp b `_b\VUdojY] `aY]V^V^YV] _`VaQgYY SlX_SQ ed^[gYY 1^d Q hc_ Vjݷ
]_W^_ bUV\Qcm b aVXd\mcQc_] aQXl]V^_SQ^Yp QUaVbQ ed^[gYY5 c_ Vbcm b bQ]_Z ed^[6
gYVZH SXpcYV QUaVbQ XUVbm b]lb\Q dWV ^V Y]VVc5 ]l SVUm b QUaVbQ ^QhQ\Y27 1Sc_al
^V[_c_alf [_]`Y\pc_a_S aViY\Y5 hc_ _`VaQgYp aQXl]V^_SQ^Yp U\p QUaVb_S ed^[gYZ
YXRlc_h^Q5 Y bUV\Q\Y Vݷ Yb`_\mX_SQ^YV ^V_RpXQcV\m^l]5 [Q[ Y Yb`_\mX_SQ^YV _`VaQ6
gYY SXpcYp QUaVbQD cQ[Qp `aQ[cY[Q Rl\Q _[_^hQcV\m^_ \VTYcY]YXYa_SQ^Q S bcQ^UQacV
JW\R5 [_c_alZ5 bdUp `_ SVbm]Q bUVaWQ^^l]5 ^_ _c nc_T_ UQWV R_\VV [aQb^_aVhYSl]
[_]]V^cQaYp] S [^YTV ;Va^YTQ^Q Y AYchY5 b_XUQcV\p] pXl[Q ^V `_^aQSY\bp7

?bcQݷcbp VbcVbcSV^^lZ S_`a_bC cQ[ [Q[ WV b\VUdVc `YbQcmH ?U^_X^Qh^_T_ _cSVcQ
^Vc5 ]_W^_ ^QZcY U_bcQc_h^_ ]^_T_ `a_TaQ]]Ybc_S5 UV\QojYf Y cQ[5 Y nUQ[7 @a_TaQ]6
]Ybcl bcQa_Zݷ XQ[SQb[Y5ݷ `YidjYV ^Q hYbc_] BY5 hQbc_ `aVU`_hYcQoc `aY SlX_SV
ed^[gYY hVaVX d[QXQcV\m Yb`_\mX_SQcm _`VaQgYo aQXl]V^_SQ^Yp nc_T_ d[QXQcV\p5 hc_6
Rl SlX_S hVaVX d[QXQcV\m XaYcV\m^_ _c\YhQ\bp _c SlX_SQ ed^[gYY `_ Y]V^Y7 3 ]YaV
BY44 _c nc_Z caQUYgYY UQS^_ dWV ^YhVT_ ^V _bcQ\_bm5 SVUm cQ] b`VgYQ\m^_ bUV\Q6
^_ Sbݷ S_X]_W^_V5 hc_Rl SSVUݷ^^lZ `_\mX_SQcV\V] _RkV[c ]_W^_ Rl\_ Yb`_\mX_SQcm
]Q]ݷ ]QbbYS5ݷ ]Q]ݷ ed^[gYoݷ Y c7 U7

Hc_Rl `_^pcm5 XQhV] ]_Tdc `_caVR_SQcmbp d[QXQcV\Y ^Q ed^[gYY5 SVa^6[ݷ
bp [ `aY]Vad5 [_c_alZ ]l `aYSV\Y ^Q bca7 :<BC cQ] ]l aQbb]QcaYSQ\Y ed^[6
gYo5 [_c_aQp dUQ\pVc YX XQUQ^^_T_ b`Yb[Q gV\lf hYbV\ SbV n\V]V^cl5 faQ^p6
jYV _caYgQcV\m^_V hYb\_7 Ed^[gYp `_\dhY\Qbm5 [Q[ ]_W^_ XQ]VcYcm5 ^VcaY6
SYQ\m^Qp5 f_cp Y ^V _hV^m b\_W^Qp7 @aVUbcQSmcV bVRV cV`Vam5 hc_ SQ] `_caV6
R_SQ\Qbm ed^[gYp5 dUQ\pojQp YX cQ[_T_ WV b`Yb[Q ^V _caYgQcV\m^lV hYb\Q5
Q5 b[QWV]5 hݷc^lV5 Y\Y UV\pjYVbp RVX _bcQc[Q ^Q bV]m5 Y\Y Vjݷ [Q[YV6^YRdUmD
hc_ WV5 b[_`Ya_SQcm ed^[gYo `_U UadTY] Y]V^V] Y5 YX]V^YS S ^VZ SbVT_ _U6
^_ db\_SYV5 cQ[ Y _bcQSYcm ncd [_`Yo bdjVbcS_SQcmH 1 `_c_]5 S_X]_W^_5 Vjݷ
_U^d5 Y Vj5ݷ Y VjݷH >_ ]l dWV X^QV]5 hc_ [_`Ya_SQ^YV eaQT]V^c_S [_UQ ‑
nc_ [aQZ^V `_a_h^Qp `aQ[cY[Q5 S_ ]^_TYf b\dhQpf UQWV XQ`aVjݷ^^Qp7

1UaVbQ ed^[gYZ `_XS_\poc ^Q] SlZcY YX `_\_WV^Yp5 `VaVUQS _U^Y] YX
`QaQ]Vca_S [aYcVaYZ dUQ\V^Yp YX b`Yb[Q7 CQ[_Z [aYcVaYZ _e_a]\pVcbp S
SYUV ed^[gYY5 `aY^Y]QojVZ ^Q Sf_U hYb\_5 faQ^pjVVbp S b`Yb[V 1S UQ^^_]
b\dhQV nc_ 9>D2 Y S_XSaQjQojVZ 5ݷYbcY^dݷ Vb\Y hYb\_ b\VUdVc dUQ\Ycm5 Y
5ݷWm_\ݷ Vb\Y VT_ b\VUdVc _bcQSYcm7 >Q`aY]Va5 ]_W^_ S [QhVbcSV [aYcVaYVS
^Q`YbQcm b\VUdojYV ed^[gYYC

9>D 9Ch>571D9F519>D H2 K B5DEB> H E 9D M
9>D 9Ch5F5>19>D H2 K B5DEB> H 5 ; FF 9D M
9>D 9Ch49F@19>D H2 K B5DEB> H 5 @ FF 9D M

CV`Vam ]l ]_WV] `VaV`YbQcm ed^[gYo 45<5D5h>571D9F5Ch6B?=h<9CD5 cV[bc
[_c_a_Z Rl\ `aYSVUݷ^ ^Q bca7 :<B5 `aYb`_b_RYS Vݷ U\p dUQ\V^Yp n\V]V^c_S5 _c6
SVhQojYf `a_YXS_\m^_]d [aYcVaYoD U\p nc_T_ U_RQSY] S Vݷ XQT_\_S_[ Sc_a_Z



;:= @a_TaQ]]Ya_SQ^YV ^Q pXl[V BY

`QaQ]Vca ‑ d[QXQcV\m ^Q ed^[gYo5 XQUQojdo [aYcVaYZ5 c_ Vbcm5 `_`a_bcd5
^Q ed^[gYo5 [_c_aQp `aY^Y]QVc hYb\_ cY`Q 9>D ^Q Sf_U Y S_XSaQjQVc \_TY6
hVb[_V X^QhV^YV 1c_ Vbcm c_WV 9>D2D S]Vbc_ baQS^V^Yp b ^d\ݷ] S _`VaQc_aV 96
`_UbcQSY] SlX_S nc_Z ed^[gYY _c hYb\Q YX cV[djVT_ n\V]V^cQ b`Yb[QC

F?94 45<5D5h6B?=h9>Dh<9CD1CDBE3D 9D5= 33@3EB5 9>D 133B9D219>D22
K

G89<513@3EB2 K
961133B9D2113@3EB26G41D122 K

CDBE3D 9D5= 3D=@ F 3@3EBD
3@3EB F 13@3EB26G>5HDD
6B551D=@2D

M 5<C5 K
@3EB F 613@3EB26G>5HDD

M
M

M

6b\Y U\p aQR_cl b_ b`Yb[_] Yb`_\mXdVcbp5 [Q[ Y aQ^miV5 d[QXQcV\m b Y]V^V]
69BCD5 c_ cV`Vam dUQ\Ycm YX nc_T_ b`Yb[Q SbV _caYgQcV\m^lV hYb\Q ]_W^_
cQ[C

45<5D5h6B?=h9>Dh<9CD1669BCD5 69Ch>571D9F52D

Q dUQ\Ycm SbV hYb\Q5 UV\pjYVbp RVX _bcQc[Q ^Q bV]m ‑ S_c cQ[C

45<5D5h6B?=h9>Dh<9CD1669BCD5 69Ch49F@2D

6jݷ _U^_]d SQW^_]d `aY]Vad `aY]V^V^Yp d[QXQcV\VZ ^Q ed^[gYY ]l `_6
bSpcY] b\VUdojYZ `QaQTaQe7

=7B7<7 Ed^[gYY _RaQc^_T_ SlX_SQ 131<<213;2

@_pS\V^YV S ^QiV] Y^bcad]V^cQaYY d[QXQcV\VZ ^Q ed^[gYY UQݷc ^Q]
S_X]_W^_bcm `aY]V^Ycm [\QbbYhVb[YZ `_Uf_U [ SXQY]_UVZbcSYo `_UbYbcV]
S `a_TaQ]]V5 ^QXlSQV]lZ 31<<213; 6E>3D9?><B7 @_Uf_U b_bc_Yc S c_]5 hc_ _UY^
]_Ud\m 1`_\mX_SQcV\m2 `_adhQVc UadT_]d ]_Ud\o 1bVaSVad2 _clb[Qcm 1^QZcY
S `Q]pcY5 XQTadXYcm `_ bVcY5 `a_hYcQcm YX eQZ\Q5 `_\dhYcm YX RQXl UQ^^lf
Y c7 `72 ^V[YV UQ^^lVD `_ ]VaV c_T_5 [Q[ `_Uf_UpjYV UQ^^lV RdUdc `_pS\pcm6
bp5 bVaSVa U_\WV^ SlXlSQcm ^V[do ed^[gYo `_\mX_SQcV\p=95 `VaVUQSQp nc_Z
ed^[gYY S [QhVbcSV `QaQ]VcaQ ^QZUV^^lV UQ^^lV7

<B>Q adbb[YZ pXl[ nc_ Rd[SQ\m^_ `VaVS_UYcbp [Q[ ed^[gYp U\p _RaQc^_T_ SlX_SQ5 ^_
`a_TaQ]]Ybcl ^V Yb`_\mXdoc ^Y nc_c5 ^Y [Q[_Z6\YR_ UadT_Z `VaVS_U5 Q `aY]V^poc Q^T\YZ6
b[_V b\_S_ 31<<213;5 [_c_a_V hYcQVcbp `aY]Va^_ [Q[ [_\R�n[7 Nc_5 [_^Vh^_5 WQaT_^YX]5 ^_5
[Q[_Z Rl `VaVS_U Sl ^Y `lcQ\Ybm Yb`_\mX_SQcm5 Sl aYb[dVcV _bcQcmbp ^V`_^pcl]Y7

=9@_UhVa[^ݷ] Vjݷ aQX5 hc_ `_U `_\mX_SQcV\V] S UQ^^_] b\dhQV `_^Y]QVcbp ^V hV\_SV[5
bYUpjYZ XQ [_]`mocVa_]5 Q c_c ]_Ud\m ^QiVZ `a_TaQ]]l5 [_c_alZ Yb`_\mXdVc db\dTY5
`aVU_bcQS\V^^lV ]_Ud\V]6bVaSVa_]7
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@_b[_\m[d bVaSVa5 [Q[ `aQSY\_5 f_hVcbp bUV\Qcm `_ S_X]_W^_bcY d^YSVa6
bQ\m^l]5 _R dbca_ZbcSV `_\mX_SQcV\mb[_T_ ]_Ud\p _^ U_\WV^ X^Qcm [Q[ ]_W6
^_ ]V^miVD `_nc_]d bVaSVa5 VbcVbcSV^^_5 ^V X^QVc=:5 [Q[do Y]V^^_ ed^[gYo
`_\mX_SQcV\p ^QU_ SlXlSQcmD V]d `VaVUQoc d[QXQcV\m ^Q ^dW^do ed^[gYo7

6jݷ _UY^ ^VcaYSYQ\m^lZ ]_]V^c b_bc_Yc S c_]5 hc_ U\p `_\mX_SQcV\p _R6
aQR_c[Q ^QZUV^^lf _RkV[c_S UQ^^lf ]_WVc Rlcm VUY^l] `a_gVbb_]5 c_ Vbcm
^Q _RaQR_c[d `_b\VUdojYf _RkV[c_S S\Ypoc aVXd\mcQcl _RaQR_c[Y `aVUlUd6
jYfD U\p faQ^V^Yp ncYf aVXd\mcQc_S `_\mX_SQcV\m Sl^dWUV^ XQSVbcY ^V[do
`Q]pcm 1`VaV]V^^do5 ]QbbYS Y c7 `725 `aYhݷ] [ nc_Z `Q]pcY ^V_Rf_UY]_ _RVb6
`VhYcm U_bcd` U\p 31<<213;6ed^[gYYD cV_aVcYhVb[Y nc_ ]_W^_ bUV\Qcm hVaVX
T\_RQ\m^do `VaV]V^^do5 ^_ T\_RQ\m^lV `VaV]V^^lV5 S_6`VaSlf5 X\_ bQ]Y `_
bVRV5 Q S_6Sc_alf5 cQ[Y] _RaQX_] ]l \YiY\Y Rl bVRp S_X]_W^_bcY XQ`dbcYcm
USQ Y R_\VV `a_gVbbQ _RaQR_c[Y _U^_SaV]V^^_ ‑ ^Q`aY]Va5 _RaQjQpbm [ ^Y]
`_ _hVaVUY7 >_ Vb\Y ^V Yb`_\mX_SQcm T\_RQ\m^lV `VaV]V^^lV5 c_ _bcQݷcbp
c_\m[_ _UY^ b`_b_R `VaVUQhY Y^e_a]QgYY S 31<<213;6ed^[gYo ‑ hVaVX Vݷ
`QaQ]VcaD `aY nc_] U\p aQX^lf `_\mX_SQcV\VZ ]_WVc `_caVR_SQcmbp `aY]V6
^V^YV b_SVaiV^^_ aQX^lf UQ^^lf5 Y bVaSVa ^YhVT_ _R nc_] X^Qcm ^V U_\WV^7

3bV `a_R\V]l _U^Y] ]Qf_] b^Y]Qocbp `dcݷ] `VaVUQhY S
31<<213;6ed^[gYo ^VcY`YXYa_SQ^^_T_ d[QXQcV\p5 c_ Vbcm QUaVbQ cY`Q
F?9437 B__cSVcbcSdojYZ `QaQ]Vca _Rlh^_ ^QXlSQVcbp `_\mX_SQcV\mb[Y]Y
UQ^^l]Y 1Q^T\7 EC5B 41D127 8QSVUp d bVRp ^dW^do bcad[cdad UQ^^lf5 `_\mX_6
SQcV\m `VaVUQݷc bVaSVad QUaVb 31<<213;6ed^[gYY Y ^VcY`YXYa_SQ^^lZ QUaVb
b_XUQ^^lf UQ^^lfD `_ ]VaV ^Qf_WUV^Yp Yb[_]lf _RkV[c_S bVaSVa SlXlSQVc
31<<213;6ed^[gYo5 Yb`_\mXdp `VaVUQ^^lZ QUaVbD S [QhVbcSV `QaQ]Vca_S
bVaSVa `VaVUQݷc VZ5 S_6`VaSlf5 _hVaVU^_Z ^QZUV^^lZ _RkV[c5 Y5 S_6Sc_alf5
^VcY`YXYa_SQ^^lZ d[QXQcV\m ^Q `_\mX_SQcV\mb[YV UQ^^lV7

8Q _b^_Sd ^QiVT_ `aY]VaQ ]l S_Xm]ݷ] _Rf_U US_Yh^_T_ UVaVSQ `_Yb[Q5
aVQ\YXQgYp [_c_a_T_ `aYSVUV^Q ^Q bca7 :=>7 >Q`_]^Y]5 hc_ ]l aQbb]QcaYSQ6
\Y UVaVS_5 S [_c_a_] faQ^pcbp gV\lV hYb\Q7 Ed^[gYp5 [_c_ado ]l ^Q`YbQ\Y5
d]VVc5 _Rf_Up UVaVS_5 UV\Qcm c_\m[_ _U^d _`VaQgYoC `VhQcQcm hYb\Q5 faQ^p6
jYVbp S dX\Qf UVaVSQ7 =l YX]V^Y] Vݷ cQ[5 hc_Rl _^Q U\p [QWU_T_ ^QZUV^^_T_
S UVaVSV hYb\Q SlXlSQ\Q ^V[do ݷmX_SQcV\mb[do\_`ݷ ed^[gYo5 `VaVUQSQp VZ5
S_6`VaSlf5 ^QZUV^^_V hYb\_5 Y5 S_6Sc_alf5 ^VcY`YXYa_SQ^^lZ QUaVb `_\mX_6
SQcV\mb[Yf UQ^^lf5 [_c_alZ _^Q bQ]Q `_\dhY\Q S [QhVbcSV `QaQ]VcaQ7

>QiQ 31<<213;6ed^[gYp U_\W^Q5 b\VU_SQcV\m^_5 `_\dhQcm USQ `QaQ]VcaQ
19>D Y F?94325 Q S_XSaQjQcm ^YhVT_ ^V U_\W^Q7 ݷ6 `a_eY\m RdUVc `aY]Va^_
cQ[Y]C

F?94 31<<213;h6E>3D9?>19>D >E=5 F?94 3EC5B41D12D

BQ]Q ed^[gYp _Rf_UQ UVaVSQ bcQ^Vc `aY nc_] cQ[_ZC
=:3_X]_W^_5 `a_TaQ]]Ybc5 `YidjYZ ]_Ud\m5 `aV[aQb^_ X^QVc5 [Q[ dbca_V^l SbV ]_Ud\Y5

[_c_alV RdUdc Yb`_\mX_SQcm VT_ `_UbYbcV]d5 ^_ UQWV S nc_] b\dhQV _^ ^V U_\WV^ bS_Y]
X^Q^YV] `_\mX_SQcmbp ‑ b\VUdVc Ybf_UYcm YX `aVU`_\_WV^Yp5 hc_ [c_6^YRdUm [_TUQ6^YRdUm
U_`YiVc UadTYV ]_Ud\Y7
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F?94 9>Dh29>hDB55hDB1F5BC51CDBE3D >?45 3B5
F?94 1331<<213;219>D5 F?94325
F?94 3EC5B41D12

K
9611B2

B5DEB>D
9>Dh29>hDB55hDB1F5BC51B6G<56D5 31<<213;5 EC5B41D12D
1331<<213;21B6GF1<5 EC5B41D12D
9>Dh29>hDB55hDB1F5BC51B6GB978D5 31<<213;5 EC5B41D12D

M

Hc_Rl aViYcm b `_]_jmo nc_Z ed^[gYY `aVW^oo XQUQhd ‑ ^Q`VhQcQcm SbV
n\V]V^cl UVaVSQ ‑ ^Q] `aYUݷcbp SSVbcY U_`_\^YcV\m^do ed^[gYo S [QhVbcSV
31<<213;’QC

F?94 9>Dh31<<213;h@B9>D19>D 41D15 F?94 3EC5B41D12
K

@B9>D61254 25 41D12D
M

?RaQcYcV S^Y]Q^YV5 hc_ `QaQ]Vca EC5B41D1 XUVbm ^V Yb`_\mXdVcbpD S bQ]_]
UV\V5 `VhQcm _hVaVU^_T_ n\V]V^cQ ^Y[Q[ ^V XQSYbYc _c ݷaVXd\mcQc_Sݷ `VhQ6
cY `aVUlUdjYf n\V]V^c_S5 cQ[ hc_ `VaVUQSQcm S [QhVbcSV `_\mX_SQcV\mb[Yf
UQ^^lf XUVbm ^VhVT_7 6b\Y QUaVb [_a^VS_T_ n\V]V^cQ UVaVSQ ^Qf_UYcbp S `VaV6
]V^^_Z B??D5 c_ ^Q`VhQcQcm b_UVaWY]_V UVaVSQ ]l cV`Vam b]_WV]5 ^Q`aY]Va5
cQ[C

9>Dh29>hDB55hDB1F5BC51B??D5 9>Dh31<<213;h@B9>D5 W^UU2D

3 [QhVbcSV QUaVbQ `_\mX_SQcV\mb[Yf UQ^^lf ]l `VaVUQ\Y W^UUD ]_W^_ Rl\_5
S `aY^gY`V5 `VaVUQcm hc_ dT_U^_5 Sbݷ aQS^_ nc_ X^QhV^YV YT^_aYadVcbp ^QiY]
31<<213;’_]5 ^_ ^Q`YbQcm S `_U_R^_Z bYcdQgYY Y]V^^_ W^UU ‑ X^QhYc _R\VThYcm
`_cV^gYQ\m^_]d hYcQcV\o `_^Y]Q^YV ^QiVZ `a_TaQ]]l7

@_[Q ^QX^QhV^YV mX_SQcV\mb[Yf\_`ݷ UQ^^lfݷ _bcQ\_bm ^V`_^pc^l]5 ^_
nc_ \Yim `_c_]d5 hc_ ]l aQbb]_caV\Y cQ[_Z ݷb_RV^^lZ_ݷ `aY]Va7 3bݷ bcQ6
^Vc pb^_5 Vb\Y ]l `_`a_RdV] hc_6c_ bUV\Qcm ^V b [QWUl] n\V]V^c_] UVaVSQ
S _cUV\m^_bcY5 Q b_ SbV] UVaVS_] gV\Y[_]7 5\p ^QhQ\Q `_`a_RdV] `a_bd]]Y6
a_SQcm n\V]V^cl UVaVSQD U\p nc_T_ ^Q] `_caVRdVcbp `VaV]V^^Qp cY`Q 9>D5 S
[_c_a_Z RdUVc ^Q[Q`\YSQcmbp bd]]QD Y]V^^_ Vݷ QUaVb ]l Y `VaVUQUY] S [QhV6
bcSV `_\mX_SQcV\mb[Yf UQ^^lf S 31<<213;6ed^[gYo5 [_c_aQp U\p nc_Z XQUQhY
`aY]Vc b\VUdojYZ SYUC

F?94 9>Dh31<<213;hCE=19>D 41D15 F?94 3EC5B41D12
K

9>D 3CE= F EC5B41D1D
3CE= 4F 41D1D

M
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8^Qp5 hc_ hVaVX `QaQ]Vca EC5B41D1 ^Q] `VaVUQ\Y QUaVb gV\_hYb\V^^_Z `VaV6
]V^^_Z5 ]l `aYS_UY] nc_c QUaVb [ cY`d 9>D3 Y5 Yb`_\mXdp VT_5 `aYRQS\pV] [
cV[djV]d X^QhV^Yo bd]]Qc_aQ X^QhV^YV hYb\Q YX cV[djVT_ n\V]V^cQ UVaVSQ7
Nc_ ]_W^_ XQ`YbQcm Y [_a_hV5 RVX Yb`_\mX_SQ^Yp \_[Q\m^_Z `VaV]V^^_ZC

F?94 9>Dh31<<213;hCE=19>D 41D15 F?94 3EC5B41D12
K

319>D32EC5B41D1 4F 41D1D
M

5\p `_UbhݷcQ bd]]l ]l cV`Vam ]_WV] bUV\Qcm b\VUdojVVC

9>D CE=D
CE= F 9D
9>Dh29>hDB55hDB1F5BC51B??D5 9>Dh31<<213;hCE=5 6CE=2D

@_b\V Sl`_\^V^Yp nc_T_ eaQT]V^cQ S `VaV]V^^_Z CE= _[QWVcbp bd]]Q SbVf
n\V]V^c_S UVaVSQ7

AQbb]_caY] R_\VV b\_W^do XQUQhdC `dbcm ^Q] XQ _UY^ `a_f_U UVaVSQ caV6
RdVcbp ^QZcY ]Y^Y]Q\m^_V hYb\_5 ]Q[bY]Q\m^_V hYb\_ Y _RjVV [_\YhVbcS_
hYbV\7 @_\mX_SQcV\mb[YV UQ^^lV `aY nc_] RdUdc `aVUbcQS\pcm b_R_Z bcad[6
cdad YX caݷf `_\VZC

CDBE3D =9>=1H3?E>D K
9>D 3?E>D5 =9>5 =1HD

MD

>Q`YiV] b\VUdojdo 31<<213;6ed^[gYoC

F?94 9>Dh31<<213;h=9>=1H3?E>D19>D 41D15 F?94 3EC5B41D12
K

CDBE3D =9>=1H3?E>D 3==3 F EC5B41D1D
961==36G3?E>D FF 92 K

==36G=9> F ==36G=1H F 41D1D
M 5<C5 K

961==36G=9> G 41D12
==36G=9> F 41D1D

961==36G=1H E 41D12
==36G=1H F 41D1D

M
==36G3?E>D44D

M

3lX_S cV`Vam RdUVc SlT\pUVcm cQ[C

CDBE3D =9>=1H3?E>D ==3D
==373?E>D F 9D
9>Dh29>hDB55hDB1F5BC51B??D5 9>Dh31<<213;h=9>=1H3?E>D5 6==32D
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@_b\V Sl`_\^V^Yp nc_T_ eaQT]V^cQ bcad[cdaQ _[QWVcbp XQ`_\^V^Q X^QhV^Yp6
]Y5 f_cp `_\p =9> Y =1H `_\dhQc X^QhV^Yp c_\m[_ S b\dhQV5 Vb\Y f_cp Rl _UY^
n\V]V^c S UVaVSV `aYbdcbcS_SQ\D nc_ `a_SVapVcbp `_ X^QhV^Yo `_\p 3?E>DC Vb6
\Y _^ _c\YhV^ _c ^d\p5 Y]VVc b]lb\ aQbb]QcaYSQcm ]Y^Y]d] Y ]Q[bY]d]5 S
`a_cYS^_] b\dhQV Yf b\VUdVc YT^_aYa_SQcm5 _b]lb\V^^_Z Y^e_a]QgYY _^Y ^V
b_UVaWQc7 3 bQ]_] UV\V5 [Q[_S ^QYR_\miYZ Y\Y ^QY]V^miYZ n\V]V^c `dbc_T_
]^_WVbcSQH ?hVSYU^_5 _cSVc ^V _`aVUV\7^ݷ

=7B7=7 B\_W^lV _`YbQ^Yp Y _RjYV `aQSY\Q Yf `a_hcV^Yp

D[QXQcV\Y ^Q ]QbbYSl Y ed^[gYY aVX[_ db\_W^poc _Rjdo bcad[cdad _Rk6
pS\V^YZ Y _`YbQ^YZ ed^[gYZ Y `VaV]V^^lf7 @a_Ybf_UYc nc_ YX6XQ ^Q\YhYp
S _`YbQ^Ypf `aVeY[b^lf Y bdeeY[b^lf bY]S_\_SD [ `aVeY[b^l] _c^_bpcbp
Y]V^Q cY`_S5 bY]S_\l ݷ3ݷ Y ]_UYeY[Qc_al5 S[\ohQp 3?>CD5 Q [ bdeeY[b6
^l] ‑ [SQUaQc^lV b[_R[Y b _R_X^QhV^YV] aQX]Va^_bcY ]QbbYSQ 1Y\Y RVX ^V5ݷ
Vb\Y _^Q ]_WVc Rlcm S_bbcQ^_S\V^Q `_ bcad[cdaV Y^YgYQ\YXQc_aQ Y\Y S__RjV
^V SQW^Q S UQ^^_] [_^cV[bcV2 Y [adT\lV b[_R[Y b_ b`Yb[Q]Y `QaQ]Vca_S U\p
SlX_S_S ed^[gYZ7 FQ_bQ U_RQS\pVc Vjݷ Y c_5 hc_ [adT\lV b[_R[Y5 `_]Y]_
_R_X^QhV^Yp ed^[gYZ5 Yb`_\mXdocbp cQ[WV U\p YX]V^V^Yp `_apU[Q `aY]V^V6
^Yp bY]S_\_S S _`YbQcV\V5 [Q[ ]l nc_ SYUV\Y U\p d[QXQcV\VZ ^Q ]QbbYSl Y
ed^[gYY7

5\p b_XUQ^Yp _RjVT_ S`VhQc\V^Yp _ ]QbicQRQf [QcQbca_el `aYSVUݷ]
^Vb[_\m[_ `aY]Va_S7 @dbcm Y]VVcbp ed^[gYp

9>D 619>D H5 9>D I2 K B5DEB> H 4 ID M

Y ]l aViY\Y ^Q`YbQcm cQ[do ed^[gYo5 [_c_aQp `aY^Y]QVc ^Q Sf_U gV\_V
hYb\_ Y S_XSaQjQVc QUaVb nc_Z 6 1Y\Y UadT_Z ed^[gYY b cQ[Y] WV `a_eY6
\V]2 S [QhVbcSV bS_VT_ X^QhV^Yp7 >QX_Sݷ] ncd ed^[gYo5 ^Q`aY]Va5 6E>B5D7
3lT\pUVcm nc_ RdUVc cQ[C

9>D 136E>B5D19>D H2219>D5 9>D2
K

83 777 38
M

@dbcm cV`Vam d ^Qb Vbcm UVbpc_[ ed^[gYZ b `a_eY\V] [Q[ d 6 Y ]l aViY\Y
`_]VbcYcm d[QXQcV\Y ^Q ncY ed^[gYY S ]QbbYS b Y]V^V]5 b[QWV]5 6E>F537
@_`lcQSiYbm _`YbQcm cQ[_Z ]QbbYS5 ]l `_\dhY] b\VUdojVVC

9>D 136E>F53d:9f219>D5 9>D2D

5_`dbcY] cV`Vam5 hc_ d ^Qb Vbcm USd]Va^lZ ]QbbYS hYbV\ cY`Q 4?E2<55 ^Q6
`aY]Va5 cQ[_ZC

4?E2<5 =1DB9Hd:99fd:9fD
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‑ `aYhݷ] ]l S aQX^lf b\dhQpf Yb`_\mXdV] YX ^VT_ Tad``l `_ UVbpcm YUd6
jYf `_UapU bca_[5 hc_Rl be_a]Ya_SQcm ]QcaYgd :9H:97 5\p nc_T_ ^Q] ]_WVc
`_caVR_SQcmbp ed^[gYp5 S_XSaQjQojQp X^QhV^YV SlaQWV^Yp SYUQ =1DB9H4>5
TUV > ‑ ^V[_c_a_V gV\_V hYb\_5 _X^QhQojVV bca_[d5 ^QhY^Qp b [_c_a_Z ]l
f_cY] SlUV\Ycm _hVaVU^do Tad``d bca_[7 =l `_]^Y]5 hc_ SlaQWV^YV cQ[_6
T_ SYUQ5 [Q[ Y bQ]Q QUaVb^Qp [_^bcQ^cQ =1DB9H5 Y]VVc cY` 4?E2<5 13D2d:9f
1d[QXQcV\m ^Q ]QbbYS YX UVbpcY n\V]V^c_S cY`Q 4?E2<527 Ed^[gYp5 [_c_aQp
S_XSaQjQVc cQ[_V SlaQWV^YV5 RdUVc SlT\pUVcm S_c cQ[C

4?E2<5 13C5<53DhC57=5>D19>D 15 9>D 222d:9f
K

83 777 38
M

1 cV`Vam `aVUbcQSmcV5 hc_ SQ] XQhV]6c_ `_caVR_SQ\bp d[QXQcV\m ^Q cQ[do
ed^[gYo7 3lT\pUVcm nc_c ]_^bca RdUVc cQ[C

4?E2<5 1313C5<@DB219>D5 9>D22d:9fD

6b\Y [c_6^YRdUm b[QWVc SQ]5 hc_ _ncݷ Sbݷ ^Q bQ]_] UV\V b_SbV] `a_bc_5ݷ ^V
SVamcVC UQWV bQ]lV _`lc^lV `a_TaQ]]Ybcl ^Q BY `aY SYUV cQ[Yf `_bca_V^YZ
Sl^dWUV^l _bcQ^_SYcmbp f_cp Rl ^Q bV[d^Ud5 hc_Rl `_^pcm5 hc�_ WV XUVbm
^Q`YbQ^_7

3bݷ bcQ^_SYcbp Vjݷ fdWV5 Vb\Y d[QXQcV\Y ^Q ed^[gYY Y ]QbbYSl `aYf_6
UYcbp `VaVUQSQcm S ed^[gYo hVaVX `QaQ]Vca5 Q ^Q bQ]d ncd ed^[gYo UV\Qcm
d[QXQcV\m7 3Va^ݷ]bp [ ed^[gYY 9>D 619>D 15 9>D 225 b [_c_a_Z ]l ^QhQ6
\Y nc_c `QaQTaQe7 @dbcm ^Q] `_caVR_SQ\Qbm ed^[gYp5 [_c_ado ]l ^QX_Sݷ]
B5@<135h6 Y [_c_aQp `_\dhQVc S [QhVbcSV `QaQ]VcaQ QUaVb ed^[gYY b `a_eY6
\V]5 [Q[ d 65 Y QUaVb cQ[_T_ WV cY`Q S_XSaQjQVc7 >Q`aY]Va5 cQ[Qp ed^[gYp
]_WVc ^Q] `_caVR_SQcmbp5 Vb\Y [Q[_Z6^YRdUm ]_Ud\m Yb`_\mXdVc S^dcaY bVRp
d[QXQcV\m ^Q ed^[gYo5 `_U_R^do 65 Y X^QhV^YV nc_T_ d[QXQcV\p ]V^pVcbp hV6
aVX SlX_S B5@<135h65 `aY nc_]5 dbcQ^_SYS ^_S_V X^QhV^YV cQ[_T_ d[QXQcV\p5
B5@<135h6 S_XSaQjQVc VT_ bcQa_V X^QhV^YV5 ^Q`aY]Va5 hc_Rl SlXlSQojYZ
]_T VT_ b_faQ^Ycm5 Q S RdUdjV] SVa^dcm ^Q ]Vbc_7 Ed^[gYp B5@<135h6 bQ]Q
`_ bVRV RdUVc SlT\pUVcm ^V _hV^m bcaQi^_5 `_ [aQZ^VZ ]VaV5 `_b\V SbVT_5 hc_
]l dWV SYUV\YC

9>D 13B5@<135h619>D 136E>3219>D5 9>D22219>D5 9>D2
K

83 777 38
M

‑ ^_ S_c _`YbQ^YV d[QXQcV\p ^Q ^Vݷ b`_b_R^_ S_T^Qcm S bcd`_a [_T_ dT_U^_7
3c_a_Z YUV^cYeY[Qc_a S _`YbQ^YY _U^_Z `VaV]V^^_Z SlT\pUV\ Rl ^Vb[_\m6
[_ bcaQ^^_5 `_nc_]d `QaQ]Vca ed^[gYY5 [_c_alZ S _`YbQ^YY bQ]_Z ed^[gYY
Y]VVc Y]p 6E>35 S _`YbQ^YY d[QXQcV\p ^Q ncd ed^[gYo WV\QcV\m^_ _bcQ6
SYcm RVXl]p^^l]7 @aY nc_] cY` `QaQ]VcaQ 9>D 136E>3219>D5 9>D2 Sb6ݷcQ[Y



;;9 @a_TaQ]]Ya_SQ^YV ^Q pXl[V BY

[Q[6c_ ^dW^_ d[QXQcm5 Y aVXd\mcQc_] bcQ^_SYcbp b_SVaiV^^_ ^VdU_R_SQaY6
]Qp `_b\VU_SQcV\m^_bcm bY]S_\_S 5ݷ132ݷ _X^QhQojQp XUVbmݷ ]_T Rl Rlcm
YUV^cYeY[Qc_a5 ^_ VT_ cdc ^Vc5 cQ[ hc_ ^QhY^QZcV _cboUQ7ݷ CY` `QaQ]VcaQ S
Yc_TV SlT\pUYc cQ[C 9>D 13219>D5 9>D25 Q `_\^_bcmo _`YbQ^YV d[QXQcV\p ^Q
ed^[gYo B5@<135h6 1Y\Y UadTdo b cV] WV `a_eY\V]2 _[QWVcbp cQ[Y]C

9>D 1313B5@<135h6h@DB219>D 13219>D5 9>D22219>D5 9>D2D

CV_aVcYhVb[Y Y]p `QaQ]VcaQ ]_W^_ Rl\_ Rl Y ^V _`db[Qcm5 hc_ b`Qb\_ Rl ^Qb _c
XSݷXU_h[Y S b[_R[Qf5 ^_ pb^_bcY Rl dW c_h^_ ^V U_RQSY\_7 B]_caYcV bQ]YC

9>D 1313=@DB219>D 136E>3219>D5 9>D22219>D5 9>D2D

3l b]_WVcV RVX aQXUd]YZ b[QXQcm5 [_c_alZ YX USdf YUV^cYeY[Qc_a_S ‑ =@DB Y\Y
6E>3 ‑ XUVbm _`YblSQVcbpH @_[Q YUV^cYeY[Qc_a Rl\ _UY^5 ]l f_cp Rl c_h^_ X^Q\Y5
_c[dUQ ^QhY^Qcm aQb`dclSQcm nc_ RVX_RaQXYV7

@_^pc^_5 hc_ Y nc_ ^V `aVUV\5 ^_ ]l XUVbm Sbݷ WV _bcQ^_SY]bp ‑ b `a_Ybf_6
UpjY] `_aQ hc_6c_ UV\Qcm7 3b`_]^YS _ bdjVbcS_SQ^YY UYaV[cYSl DI@54565
SSVUݷ] U\p ^QhQ\Q Y]p U\p c_T_ cY`Q5 [_c_alZ d ^Qb _[QXQ\bp ^Q Sf_UV Y
Slf_UV YX ed^[gYYC

DI@5456 9>D 136@DB219>D5 9>D2D

CV`Vam _`YbQ^YV d[QXQcV\p B5@<135h6h@DB ]_W^_ RdUVc ^Q`YbQcm T_aQXU_
`a_jVC

6@DB 13B5@<135h6h@DB216@DB2D

Pb^_5 hc_ Y]V^^_ cQ[ b bQ]_T_ ^QhQ\Q Y b\VU_SQ\_ UVZbcS_SQcmD [ b_WQ\V6
^Yo5 ^Vb]_cap ^Y ^Q hc_5 nc_ _hVSYU^_ UQ\V[_ ^V SbV]5 `_nc_]d `aY hcV^YY
hmYf6^YRdUm `a_TaQ]] Sl ]_WVcV S \oR_Z ]_]V^c ^QaSQcmbp ^Q ^QTa_]_WUV6
^YV b[_R_hV[ Y XSݷXU_hV[5 `_U_R^_V hV]d6c_ YX `aYSVUݷ^^_T_ SliV7 @_nc_]d
WV\QcV\m^_ d]Vcm `_U_R^lV SVjY hYcQcm5 b[_\m Rl ^V\V`l] ^Y SlT\pUV\_
]Q^YQ[Q\m^_V ^VWV\Q^YV _cUV\m^lf `a_TaQ]]Ybc_S `aY]V^pcm DI@54567 CV]
R_\VV hc_ `aQSY\Q cQ[_T_ hcV^Yp U_S_\m^_ `a_bcl5 ^dW^_ c_\m[_ ^V XQ`d6
cQcmbp S b[_R_h[Qf7

Hc_Rl `a_hYcQcm b\_W^_V _`YbQ^YV Y\Y _RkpS\V^YV5 ^dW^_ b^QhQ\Q ^QZ6
cY _`YblSQV]lZ YUV^cYeY[Qc_aD Sbݷ ^QhY^QVcbp Y]V^^_ b ^VT_7 8QcV] ]l
USYTQV]bp _c ^VT_ ݷQadWd^ݷ ‑ S`aQS_ [ [_^gd _`YbQ^Yp Y S\VS_ [ VT_ ^QhQ6
\d7 BdeeY[b^lV bY]S_\l5 bc_pjYV b`aQSQ _c ^Qb5 _R_X^QhQojYV ed^[gYY Y
]QbbYSl5 Y]Voc `aY_aYcVc ^QU `aVeY[b^l]Y5 bc_pjY]Y _c ^Qb b\VSQ7 6b\Y
S_[adT ^Qb _[QXQ\Qbm `QaQ [adT\lf b[_R_[5 ^dW^_ YbhVa`Qcm bY]S_\l S^dcaY
ncYf b[_R_[5 Y c_\m[_ `_c_] Slf_UYcm XQ Yf `aVUV\l7 @aY nc_] ^QhY^QV] ]l
hcV^YV b c_T_5 hc_ `a_YX^_bY] _`YblSQV]_V Y]p6YUV^cYeY[Qc_a Y U_RQS\pV]
b_oX Dݷ_ncݷ USYTQpbm 5ݷQadWd^ݷ ]l5 dSYUVS [SQUaQc^lV b[_R[Y5 `a_YX^_bY]
QbbYS[ݷ YX bc_\m[Yf6c_ n\V]V^c_S cY`Q777ݷD dSYUVS [adT\lV b[_R[Y b`aQSQ _c
^Qb5 `a_YX^_bY] ed^[gYp6o5ݷ [_c_aQp `_\dhQVc ^Q Sf_U7775ݷ hYcQV] _`YbQ^Yp



=7B7 ݷ8Q[_SlaYbclVݷ cY`l d[QXQcV\VZ ;;:

cY`_S `QaQ]Vca_S5 XQcV] `a_U_\WQV] b\_SQ]Y Yݷ S_XSaQjQVc777ݷD SYUp XSݷX6
U_h[d5 `a_YX^_bY] d[QXQcV\mݷ ^Q777ݷ=;D SYUp b\_S_ 3?>CD5 `a_YX^_bY] b\_S_
DݷbcQ^c^lZ6Qp^_]ݷ ^Q[_^Vg5 U_RaQSiYbm U_ bc_pjVT_ S bQ]_] ^QhQ\V Y]V^Y
cY`Q5 XQSVaiQV] hcV^YV `_Uf_UpjVZ [_^g_S[_Z Sa_UV VaV]V^^Qp6do`ݷ cY`Q
9>D5ݷ X^QhV^YVݷ cY`Q 9>D5ݷ R\Qbcm_ݷ `Q]pcY cY`Q 9>Dݷ 1`_b\VU^VV `aYf_UYc6
bp `aY]V^pcm5 Vb\Y d ^Qb SlaYb_SlSQVcbp [_^bcQ^c^lZ d[QXQcV\m ^Q ^QhQ\_
]QbbYSQ27 ;_^Vh^_5 ^V b\VUdVc XQRlSQcm `a_ b_T\Qb_SQ^YV `QUVWVZ Y `a_hdo
[_b]VcY[d5 `_XS_\pojdo _bcQcmbp S aQ][Qf `aQSY\ adbb[_T_ pXl[Q7

>Q`aY]Va5 dWV X^Q[_]_V ^Q]

9>D 1313B5@<135h6h@DB219>D 13219>D5 9>D22219>D5 9>D2D

]_W^_ `a_hYcQcm b\VUdojY] _RaQX_]C B5@<135h6h@DB ‑ nc_ 1b`aQSQ ]l
d`ݷa\Ybm S XQ[alSQojdo [adT\do b[_R[d5 cQ[ hc_ b^QhQ\Q ^QU_ `_b]_caVcm5
hc_ d ^Qb b\VSQ2 d[QXQcV\m ^Q 1b_UVaWY]_V b[_R_[ [_^hY\_bm5 Slf_UY] ^Q6
adWd5 b`aQSQ hc_6c_ Vbcm5 `_nc_]d ^QhY^QV] _ccdUQ2 ed^[gYo5 [_c_aQp `_6
\dhQVc ^Q Sf_U 1hYcQV] cY` `QaQ]VcaQ5 U\p hVT_ ^Qf_UY] Yb`_\^pojdoݷ
_RpXQ^^_bcY YUV^cYeY[Qc_aQݷ [_^bcad[gYo 2ݷ132ݷ d[QXQcV\m ^Q ed^[gYo5
`aY^Y]Qojdo ^Q Sf_U USQ gV\lf hYb\Q Y S_XSaQjQojdo X^QhV^YV cY`Q 9>D
1b`Yb_[ e_a]Q\m^lf `QaQ]Vca_S XQ[_^hY\bp5 XQSVaiQV] eaQXd `a_ ed^[6
gYo2 Y S_XSaQjQVc 1b`aQSQ _`pcm XQ[alSQojQp [adT\Qp b[_R[Q5 `aYf_UYcbp
`_b]_caVcm ^Q\VS_2 d[QXQcV\m ^Q 1_`pcm [_^hY\_bm b_UVaWY]_V [adT\lf b[_6
R_[5 Slf_UY] ^QadWd2 ed^[gYo5 `aY^Y]Qojdo ^Q Sf_U USQ gV\lf hYb\Q Y
S_XSaQjQojdo hYb\_ cY`Q 9>D7

1^Q\_TYh^l] _RaQX_] _`YbQ^YV

9>D 136E>F53d:9f219>D5 9>D2D

hYcQVcbp cQ[C 6E>F53 ‑ nc_ ]QbbYS YX UVbpcY d[QXQcV\VZ ^Q ed^[gYY5 `aY6
^Y]QojYV ^Q Sf_U USQ gV\lf hYb\Q Y S_XSaQjQojYV X^QhV^YV cY`Q 9>D7

<oR_`lc^_5 hc_ Vb\Y b\dhQZ^_ XQRlcm XSݷXU_h[d Y b[_R[Y5 ]_W^_ `aYUQcm _`Y6
bQ^Yo cQ[_Z b]lb\5 RdUc_ ]l Y]VV] S SYUd ^V d[QXQcV\m ^Q ed^[gYo Y\Y ]QbbYS5
Q [bQݷ `_ bVRVݷ ]QbbYS Y\Y bQ]dݷ `_ bVRVݷ ed^[gYo7 <VT[_ ]_W^_ dRVUYcmbp5 hc_
RUYcV\m^lZ [_]`Y\pc_a ^V `_XS_\Yc ^Q] `_U_R^lf S_\m^_bcVZC ed^[gYp bQ]Qݷ `_ bV6
RVݷ S BY RlSQVc c_\m[_ Vb\Y nc_ UVZbcSYcV\m^_ `a_c_cY` Y\Y _`YbQ^YV ed^[gYY 1Q ^V
[Q[_Z6\YR_ `VaV]V^^_Z5 cY`Q Y c_]d `_U_R^_T_25 Y c_h^_ cQ[ WV ]QbbYS [bQݷ `_ bV6
RVݷ RlSQVc c_\m[_ `aY _`YbQ^YY Y\Y _RkpS\V^YY ]QbbYSQ5 ^d Y Vjݷ `aY `aY]V^V^YY
C9J5?67 Ed^[gYo bQ]dݷ `_ bVRVݷ ^V\mXp ^Y `_\dhQcm [Q[ `QaQ]Vca5 ^Y S_XSaQjQcm
[Q[ X^QhV^YVD ]QbbYS [bQݷ `_ bVRV5ݷ [Q[ ^Y bcaQ^^_5 ]_W^_ `VaVUQSQcm [Q[ `QaQ]Vca
1`_ `aQSUV T_S_ap5 nc_ b_SVaiV^^_ c_ WV bQ]_V5 [Q[ Y `VaVUQSQcm d[QXQcV\m25 ^_ S_c
S_XSaQjQcm ]QbbYS [bQݷ `_ bVRVݷ ^V\mXp7

>Q`aY]Va5 b\VUdojYV _`YbQ^Yp _iYR_h^l Y [_]`Y\pc_a Yf _RaQRQclSQcm _c[Q6
WVcbpC

=;Nc_ ^V SbVTUQ `aQSY\m^_5 `_b[_\m[d nc_ ^V SbVTUQ Y]V^^_ d[QXQcV\m5 Q ]_WVc Rlcm
`a_bc_ QUaVbD `_6Q^T\YZb[Y ]_W^_ Rl\_ Rl `a_YX^VbcY hc_6c_ Sa_UV 144B5CC ?67775 ^_ S
adbb[_] pXl[V ^Vc b__cSVcbcSdojVT_ `aVU\_TQ5 S]Vbc_ nc_T_ b\VUdojdo bdj^_bcm ^dW^_
`_bcQSYcm S a_UYcV\m^lZ `QUVW5 ^_ nc_ dWV b\_W^VV _`YbQcmD S \oR_] b\dhQV R_\miY^bcS_
`a_TaQ]]Ybc_S ^V UV\QVc aQX\YhYp ]VWUd `_^pcYp]Y ݷQUaVbݷ Y 5ݷd[QXQcV\mݷ Q Xap7



;;; @a_TaQ]]Ya_SQ^YV ^Q pXl[V BY

F?94 136:>219>D219>D2D 83 ?I92;11 38
83 d[QXQcV\m ^Q ed^[gYo5 S_XSaQjQojdo ed^[gYo 38

F?94 3=d>f19>D2D 83 ?I92;11 38
83 ]QbbYS ed^[gYZ5 Q ^V d[QXQcV\VZ ^Q ^Yf 38

9>D 136:99212d:>fD 83 ?I92;11 38
83 d[QXQcV\m ^Q ed^[gYo5 S_XSaQjQojdo ]QbbYS 38

=7:97 6jݷ _ S_X]_W^_bcpf bcQ^UQac^_Z RYR\Y_cV[Y

BcQ^UQac^Qp RYR\Y_cV[Q BY b_UVaWYc U_bcQc_h^_ R_\mi_V [_\YhVbcS_
aQX^__RaQX^lf Y^bcad]V^c_S U\p aQR_clD [_^Vh^_5 aQbb]_caVcm Yf SbV ]l
^V b]_WV]5 UQ nc_ Y ^V ^dW^_7 =QcVaYQ\Q nc_Z T\QSl SQ] fSQcYc5 hc_Rl b_6
bcQSYcm _RjVV `aVUbcQS\V^YV _ S_X]_W^_bcpf bcQ^UQac^_Z RYR\Y_cV[YD UQ\m6
^VZiVV ‑ UV\_ bQ]_bc_pcV\m^_T_ YXdhV^Yp7 DhcYcV5 hc_ R_\miY^bcS_ S_X6
]_W^_bcVZ5 [_c_alV aQbb]QcaYSQocbp S nc_Z T\QSV5 \dhiV ^V Yb6
`_\mX_SQcm5 `_[Q Sl ^V ^QdhYcVbm dSVaV^^_ `a_TaQ]]Ya_SQcm ^Q
BY7

=7:97:7 5_`_\^YcV\m^lV ed^[gYY aQR_cl b [dhVZ

AQ^VV ]l aQbb]_caV\Y SbVT_ USV ed^[gYY U\p aQR_cl b UY^Q]YhVb[_Z `Q6
]pcmo ‑ =1<<?3 U\p SlUV\V^Yp Y 6B55 U\p _bS_R_WUV^Yp7 B _bS_R_WUV^YV]
Sbݷ U_S_\m^_ `a_bc_5 ^YhVT_ [a_]V 6B55 U\p nc_T_ ^V caVRdVcbp5 Q S_c U\p
SlUV\V^Yp `Q]pcY Vbcm Vjݷ _U^Q ed^[gYp ‑ 31<<?3C

F?94 331<<?319>D >=5=25 9>D C9J52D

NcQ ed^[gYp `aVU^QX^QhV^Q U\p SlUV\V^Yp `Q]pcY `_U ]QbbYS5 b_UVaWQjYZ
>=5=2 n\V]V^c_S5 [QWUlZ YX [_c_alf Y]VVc aQX]Va C9J55 ^_ nc_ b cQ[Y] WV
db`Vf_] ]_W^_ `a_UV\Qcm5 `VaV]^_WYS ncY USQ hYb\Q Y SlXSQS =1<<?3D ed^6
UQ]V^cQ\m^_V _c\YhYV 31<<?3 _c =1<<?3 b_bc_Yc S c_]5 hc_ _^Q XQRYSQVc Sl6
UV\pV]do `Q]pcm ^d\p]Y7 >V[_c_alV `a_TaQ]]Ybcl _cUQoc VZ `aVU`_hcV^YV
Y]V^^_ `_ nc_Z `aYhY^V7

>V\mXp ^V d`_]p^dcm cQ[WV ed^[gYo B51<<?35 [_c_aQp Ybf_U^_ `aVU^Q6
X^QhV^Q U\p YX]V^V^Yp aQX]VaQ dWV SlUV\V^^_Z _R\QbcY `Q]pcY7 @a_eY\m
Vݷ cQ[_SC

F?94 3B51<<?31F?94 3@DB5 9>D C9J52D

@QaQ]Vca @DB d[QXlSQVc ^Q Y]Vojdobp _R\Qbcm `Q]pcY5 U\p [_c_a_Z ^dW6
^_ `_]V^pcm aQX]Va5 Q C9J5 XQUQݷc nc_c ^_SlZ aQX]Va7 3 R_\miY^bcSV b\d6
hQVS ed^[gYp Sl^dWUV^Q b_XUQSQcm ^_Sdo _R\Qbcm UY^Q]YhVb[_Z `Q]pcY5
[_`Ya_SQcm cdUQ Sbݷ b_UVaWY]_V bcQa_Z _R\QbcY 1[_c_ado Sl XQUQݷcV QUaV6
b_] @DB25 bQ]d ncd bcQado _R\Qbcm _bS_R_WUQcm5 Q S_XSaQjQcm QUaVb ^_S_Z7



=7:97 6jݷ _ S_X]_W^_bcpf bcQ^UQac^_Z RYR\Y_cV[Y ;;<

@_b\V nc_T_ QUaVb5 `VaVUQ^^lZ hVaVX @DB5 bcQ^_SYcbp ^VSQ\YU^l]5 Y S]Vbc_
^VT_ ^dW^_ Yb`_\mX_SQcm QUaVb5 [_c_alZ SVa^d\ B51<<?35 `_nc_]d hQjV SbVT_
aVXd\mcQc B51<<?3’Q `aYbSQYSQoc c_Z WV `VaV]V^^_Z5 X^QhV^YV [_c_a_Z `V6
aVUQoc VT_ `VaSl] `QaQ]Vca_]5 `aY]Va^_ cQ[C @ F B51<<?31@5 CJ2D7 >Vb_6
]^V^^_V U_bc_Y^bcS_ B51<<?3 b_bc_Yc S c_]5 hc_ Y^_TUQ5 [_TUQ baQXd `_b\V
UQ^^_Z _R\QbcY `Q]pcY U_bcQc_h^_V [_\YhVbcS_ `Q]pcY bS_R_U^_5 _^Q ]_WVc
bn[_^_]Ycm `a_gVbb_a^_V SaV]p5 ^V [_`Yadp Y^e_a]QgYo ‑ c_ Vbcm aVQ\m^_
dSV\YhYS aQX]Va Y]VojVZbp _R\QbcY `Q]pcY7 6bcm d B51<<?3 Y ^VU_bcQc_[C
^V X^Qp5 [Q[ S SlXlSQojVZ `a_TaQ]]V Yb`_\mXdVcbp _R\Qbcm `Q]pcY5 Vb\Y Sbݷ
WV `aYf_UYcbp [_`Ya_SQcm5 ed^[gYp Sl^dWUV^Q [_`Ya_SQcm Sbݷ b_UVaWY]_V
_R\QbcY `Q]pcY5 hc_ S UVZbcSYcV\m^_bcY caVRdVcbp UQ\V[_ ^V SbVTUQ7

5_S_\m^_ Y^cVaVb^l USQ b`VgYQ\m^lf b\dhQp SlX_SQ B51<<?3C Vb\Y `Va6
Sl] `QaQ]Vca_] `VaVUQ^ ^d\VS_Z QUaVb5 c_ ed^[gYp aQR_cQVc S c_h^_bcY
[Q[ =1<<?35 Vb\Y WV S [QhVbcSV Sc_a_T_ `QaQ]VcaQ `VaVUQ^ ^_\m5 _^Q aQR_cQ6
Vc S c_h^_bcY [Q[ 6B557 9^_TUQ `_`QUQocbp `a_TaQ]]l5 ^Q`YbQ^^lV ^Q BY5
S [_c_alf U\p aQR_cl b UY^Q]YhVb[_Z `Q]pcmo Yb`_\mXdVcbp _UY^ c_\m[_
B51<<?3D `_WQ\dZ5 cQ[ \dhiV Sbݷ WV ^V UV\Qcm5 pb^_bcY nc_ ^V `aYRQSYc7

=7:97;7 Ed^[gYY _RaQR_c[Y bca_[

3bV ed^[gYY5 `VaVhYb\V^^lV S nc_] `QaQTaQeV5 ]_W^_ _hV^m \VT[_ ^Q`Y6
bQcm bQ]_]d7 2lcdVc ]^V^YV5 hc_ RYR\Y_cVh^lV ed^[gYY aQR_cQoc RlbcaVV
XQ bhݷc c_T_5 hc_ S Yf aVQ\YXQgYY Yb`_\mXdocbp QafYcV[cda^_6XQSYbY]lV Qb6
bV]R\Va^lV SbcQS[YD ^_ ^Q bQ]_] UV\V nc_ ^V cQ[5 `aY b_SaV]V^^_] b_bc_p^YY
_`cY]YXQc_a_S Yb`_\mX_SQ^YV QbbV]R\Va^lf SbcQS_[ ^Y[Q[_T_ SlYTaliQ ^V
UQݷc7 6UY^bcSV^^lZ 1^_5 XQ]VcY]5 S`_\^V U_bcQc_h^lZ2 b]lb\ `aY]V^V^Yp
ncYf ed^[gYZ ‑ S c_]5 hc_Rl _R\VThYcm bc_a_^^Y] \oUp] hcV^YV SQiVZ
`a_TaQ]]l7 3 bQ]_] UV\V5 _`VaQgYY5 aVQ\YXdV]lV ncY]Y=< ed^[gYp]Y5 Rl6
SQoc ^dW^l _hV^m hQbc_D Vb\Y Yb`_\mX_SQcm bS_o aVQ\YXQgYo cQ[Yf _`VaQ6
gYZ5 hYcQcV\m SQiVZ `a_TaQ]]l RdUVc Sl^dWUV^ `_caQcYcm SaV]p5 `dbcm Y
^VR_\mi_V5 ^Q c_5 hc_Rl `_^pcm5 _ hݷ] YUݷc aVhm5 c_TUQ [Q[ `aY Yb`_\mX_6
SQ^YY bcQ^UQac^lf ed^[gYZ \oR_Z5 [c_ X^QVc BY5 baQXd `_Z]ݷc5 hc_ XUVbm
UV\QVcbp7

;Q[ b\VUbcSYV5 S bVamݷX^_Z aQXaQR_c[V b\VUdVc `_\mX_SQcmbp U\p _`VaQ6
gYZ ^QU bca_[Q]Y Y]V^^_ ncY]Y ed^[gYp]YD ^_ nc_ ^V X^QhYc5 hc_ Y]Y b\V6
UdVc `_\mX_SQcmbp b bQ]_T_ ^QhQ\Q _RdhV^Yp `a_TaQ]]Ya_SQ^Yo7 1Sc_a [^Y6
TY ]^_T_ aQX SYUV\ bcdUV^c_S5 `aV[aQb^_ _RaQjQojYfbp b_ Sbp[Y]Y CDB<5>5
CDB3=@5 CDB3@I Y `a_hY]Y5 `aY nc_] ^V `_^Y]QojYf5 [Q[ dbca_V^Q bca_[Q Y ^V
b`_b_R^lf5 [Q[ b\VUbcSYV5 bUV\Qcm b_ bca_[_Z ^YhVT_ b[_\m[_6^YRdUm ^VbcQ^6
UQac^_T_7 @_[Q SQiVZ _b^_S^_Z gV\mo pS\pVcbp _RdhV^YV Y `_[Q Sl
^V `_hdSbcS_SQ\Y `_\^_Z dSVaV^^_bcY S _RaQjV^YY b_ bca_[Q]Y5

=<3_ Sbp[_] b\dhQV5 cV]Y5 [_c_alV RdUdc aQbb]_caV^lD RYR\Y_cV[Q b_UVaWYc ]^_T_ Uad6
TYf ed^[gYZ5 S c_] hYb\V Y U\p aQR_cl b_ bca_[Q]Y5 [_c_alV `aY]V^pocbp T_aQXU_ aVWV
Y `_\mXQ [_c_alf b_]^YcV\m^Q7



;;= @a_TaQ]]Ya_SQ^YV ^Q pXl[V BY

\dhiV S__RjV ^V `aY[QbQcmbp [ bcQ^UQac^l] bca_[_Sl] ed^[gY6
p]7

?c]VcY]5 hc_ `a_c_cY`l SbVf ed^[gYZ YX nc_T_ `QaQTaQeQ ^Qf_Upcbp S
XQT_\_S_h^_] eQZ\V CDB9>7787 @_U[\ohQZcV VT_ c_\m[_ c_TUQ5 [_TUQ dWV U_6
bcYT^VcV da_S^p bS_R_U^_T_ Y dSVaV^^_T_ S\QUV^Yp `aV_RaQX_SQ^Yp]Y bca_[
^Q BY5 Y ^V aQ^miVD U_ c_Z `_al aVQ\YXdZcV SbV ncY _`VaQgYY bQ]Y5 [Q[ nc_
UV\Q\_bm S `aY]VaQf S ^QiVZ [^YW[V7 5\p bQ]_`a_SVa[Y _RpXQcV\m^_ ^Q`Y6
iYcV bS_Y b_RbcSV^^lV aVQ\YXQgYY SbVf `VaVhYb\V^^lf ed^[gYZ5 Y c_\m[_
[_TUQ Sbݷ `_\dhYcbp5 ]_WVcV `VaVf_UYcm [ Yb`_\mX_SQ^Yo Yf RYR\Y_cVh^lf
SVabYZ7

>Qh^ݷ] b ed^[gYY CDB<5>5 _`aVUV\pojVZ U\Y^d bca_[YC

9>D CDB<5>13?>CD 381B 3CDB2D

8UVbm SapU \Y caVRdVcbp ]^_T_ `_pb^V^YZD aQ^VV S `aY]VaQf ]l Yb`_\mX_SQ\Y
bS_o b_RbcSV^^do ed^[gYo CDB9>7h<5>7D85 [_c_aQp UV\Q\Q QRb_\oc^_ c_ WV
bQ]_V7

Ed^[gYp CDB3@I `aVU^QX^QhV^Q U\p [_`Ya_SQ^Yp bca_[Y S XQaQ^VV `_UT_6
c_S\V^^lZ ]QbbYSC

381B 3CDB3@I1381B 345CD9>1D9?>5 3?>CD 381B 3C?EB352D

@_apU_[ QaTd]V^c_S cdc cQ[_Z WV5 [Q[ S `aYbSQYSQ^YYC b^QhQ\Q 5ݷdUQ]ݷ `_6
c_] 7ݷc[dUQ_ݷ 9^QhV T_S_ap5 `QaQ]Vca 45CD9>1D9?> XQUQݷc QUaVb ^QhQ\Q ]Qb6
bYSQ5 S [_c_alZ `a_YXS_UYcbp [_`Ya_SQ^YV5 Q `QaQ]Vca C?EB35 d[QXlSQVc
^Q ^QhQ\_ bca_[Y5 [_c_aQp U_\W^Q Rlcm b[_`Ya_SQ^Q7 3 ]QbbYSV U_\W^_
Rlcm U_bcQc_h^_ ]VbcQ5 Y XQR_cQ _R nc_] \VWYc ^Q `_\mX_SQcV\V1
D SQb U_\W^l Rlcm SVb[YV _b^_SQ^Yp bhYcQcm5 hc_ Sl SlUV\Y\Y U_bcQc_h^_
]VbcQ Y\Y _`YbQ\Y ]QbbYS U_bcQc_h^_T_ aQX]VaQD Vb\Y `aYbdcbcSdVc f_cp Rl
]Q\VZiQp ^VdSVaV^^_bcm5 ^dW^_ b^QhQ\Q YX]VaYcm U\Y^d [_`YadV]_Z bca_6
[Y7 ? S_X]_W^lf `_b\VUbcSYpf `VaV`_\^V^Yp ]QbbYSQ ]l `YbQ\Y S =7=7=ݷ
1b]7 bca7 :;:2D ^Q`_]^Y]5 hc_ XQ cQ[YV SVjY dS_\m^poc b aQR_cl Y `aQSY\m^_
UV\Qoc7

;_TUQ b U\Y^_Z bca_[Y ]_Tdc5 [Q[ T_S_aYcbp5 Rlcmݷ SQaYQ^cl5ݷ bdjV6
bcSV^^_ `aQSY\m^VV Yb`_\mX_SQcm UadTdo ed^[gYo5 CDB>3@IC

381B 3CDB>3@I1381B 345CD9>1D9?>5 3?>CD 381B 3C?EB355 9>D C9J52D

@VaSlV USQ QaTd]V^cQ Yb`_\mXdocbp c_h^_ cQ[ WV5 [Q[ Y U\p CDB3@I5 Q caV6
cYZ XQUQݷc aQX]Va ]QbbYSQ 45CD9>1D9?>D Vb\Y XQUQcm VT_ `aQSY\m^_5 ed^[gYp
^V U_`dbcYc `VaV`_\^V^Yp5 f_cp `aY nc_] ]_WVc Rlcm b[_`Ya_SQ^Q ^V Sbp
bca_[Q7 D nc_Z ed^[gYY Vbcm UadT_Z [aQZ^V ^V`aYpc^lZ ^VU_bcQc_[C Vb\Y ^V
fSQcY\_ ]VbcQ U\p [_`Ya_SQ^Yp5 c_ ^d\VS_Z RQZc _^Q S [_^Vg ]QbbYSQ ^V XQ`Y6
blSQVc5 cQ[ hc_ S SQiV] ]QbbYSV _[QWVcbp ^Vhc_5 ^V pS\pojVVbp [_aaV[c^_Z
bca_[_Z b c_h[Y XaV^Yp BY7 3`a_hV]5 nc_ \VT[_ _R_ZcY5 XQ`YbQS cQ[_Z RQZc
`aY^dUYcV\m^_D R_\VV c_T_5 Vb\Y S ]QbbYSV _bcQ\_bm bS_R_U^_V ]Vbc_5 CDB>3@I



=7:97 6jݷ _ S_X]_W^_bcpf bcQ^UQac^_Z RYR\Y_cV[Y ;;>

XQ`_\^pVc VT_ ^d\p]Y5 cQ[ hc_ `_ b_UVaWY]_]d `_b\VU^VT_ RQZcQ ]QbbYSQ
]_W^_ `_^pcm5 fSQcY\_ ]VbcQ Y\Y ^VcC Vb\Y cQ] ^_\m ‑ X^QhYc5 [_`Yp bca_[Y
`_\^_bcmo d]VbcY\Qbm S _cSVUݷ^^_] `a_bcaQ^bcSV5 Q Vb\Y ^V ^_\m ‑ c_ bca_[Q
Rl\Q _RaVXQ^QD Vb\Y SQb nc_ ^V RVb`_[_Yc5 _bcQݷcbp XQ^VbcY S `_b\VU^YZ RQZc
^_\m Y `a_U_\WYcm aQR_cd7

Ed^[gYY CDB3@I Y CDB>3@I S [QhVbcSV bS_VT_ X^QhV^Yp XQhV]6c_ S_XSaQ6
jQoc `QaQ]Vca 45CD9>1D9?>5 `aYhݷ] SbVTUQ7 ;Q[ b\VUbcSYV5 Yf _Rlh^_ Sl6
XlSQoc aQUY `_R_h^_T_ neeV[cQ5 YT^_aYadp S_XSaQjQV]_V X^QhV^YV7

6b\Y SQ] ^V f_hVcbp S_XYcmbp b bQ]_bc_pcV\m^l] SlUV\V^YV] `Q]pcY `_U
[_`Yo bca_[Y5 ]_W^_ S_b`_\mX_SQcmbp ed^[gYVZ CDB4E@ 1ncQ ed^[gYp `aY6
i\Q YX b`VgYeY[QgYZ5 Y]VojYf _c^_iV^YV [ ^>9HD S bYbcV]V5 _c\Yh^_Z _c
^>9H5 Vݷ ]_WVc ^V ^QZcYbm2C

381B 3CDB4E@13?>CD 381B 3C2D

?^Q bQ]Q YX]VaYc U\Y^d SQiVZ bca_[Y5 b_XUQbc b `_]_jmo =1<<?3 _R\Qbcm UY6
^Q]YhVb[_Z `Q]pcY ^dW^_Z U\Y^l5 b[_`YadVc cdUQ XQUQ^^do bca_[d Y SVa^ݷc
QUaVb ^QhQ\Q b_XUQ^^_Z [_`YY7 >V XQRdUmcV c_\m[_ `_c_] _bS_R_UYcm `Q]pcm
b `_]_jmo 6B557 =^_TYV `a_TaQ]]Ybcl ^V \oRpc ncd ed^[gYo5 `_b[_\m[d
_^Q XQcadU^pVc `a_SVa[d `aQSY\m^_bcY `a_TaQ]]l5 SVUm SlUV\V^YV `Q]pcY
`a_Ybf_UYc ^V cQ]5 TUV Vݷ _bS_R_WUV^YVC `Q]pcm SlUV\pVcbp TUV6c_ S ^VUaQf
RYR\Y_cVh^_Z ed^[gYY5 Q _bS_R_WUQcm Sl Vݷ Sl^dWUV^l S bS_VZ `a_TaQ]]V7

5\p baQS^V^Yp bca_[ `aY]V^pocbp ed^[gYY CDB3=@ Y CDB>3=@C

9>D CDB3=@13?>CD 381B 3C:5 3?>CD 381B 3C;2D
9>D CDB>3=@13?>CD 381B 3C:5 3?>CD 381B 3C;5 9>D >2D

?RV ed^[gYY `_bY]S_\m^_ baQS^YSQoc bca_[Y5 ^QhY^Qp b QUaVb_S C: Y C;D
aQR_cQ XQ[Q^hYSQVcbp5 Vb\Y bca_[Y aQX\YhQocbp bY]S_\_] S _hVaVU^_Z `_6
XYgYY5 Vb\Y _U^Q YX bca_[ [_^hY\Qbm5 Q CDB>3=@ U_`_\^YcV\m^_ XQ[Q^hYSQVc
aQR_cd5 Vb\Y `a_b]_caV^_ dWV > `_XYgYZ7 6b\Y _hVaVU^_Z bY]S_\ S bca_[Qf
aQX\YhQVcbp5 cQ bca_[Q5 S [_c_a_Z S _hVaVU^_Z `_XYgYY _[QXQ\bp bY]S_\ b
]V^miY] [_U_]5 bhYcQVcbp 5ݷV^miV[ݷ hV] UadTQp7 6b\Y _U^Q YX bca_[ [_^hY6
\Qbm5 Q Sc_aQp Vjݷ ^Vc5 [_^hYSiQpbp bhYcQVcbp ݷV^miV[ݷ Sc_a_Z7 Ed^[gYY
S_XSaQjQoc _caYgQcV\m^_V hYb\_5 Vb\Y C: _[QXQ\Qbm 5ݷV^miV[ݷ hV] C;5 `_6
\_WYcV\m^_V ‑ Vb\Y C; _[QXQ\Qbm 5ݷV^miV[ݷ hV] C:5 Y ^_\m5 Vb\Y aQX\YhYZ
_R^QadWV^_ ^V Rl\_7 @aQSY\_ d`_apU_hYSQ^Yp bca_[ ]_W^_ SlaQXYcm _U^_Z
eaQX_ZC bca_[Y baQS^YSQocbp S \V[bY[_TaQeYhVb[_] 1b\_SQa^_]2 `_apU[V7

9^_TUQ S `a_TaQ]]Qf ]_W^_ SbcaVcYcm [_^bcad[gYo Sa_UV

9611CDB3=@1CDB:5 CDB;22 K
83 777 38

M

;Q[ ]_W^_ U_TQUQcmbp5 Y]VVcbp S SYUd db\_SYV Vb\Yݷ bca_[Y aQS^l5ݷ SVUm S nc_] b\dhQV
CDB3=@ S_XSaQjQVc ^_\m7 >_ cQ[ `YbQcm ^V ^QU_7 @_Ub_X^QcV\m^_ _`VaQgYp _caYgQ^Yp S
db\_SYY S_b`aY^Y]QVcbp [Q[ _hc_6cݷ ^V `_\dhY\_bm5ݷ Q S UQ^^_] b\dhQV Sb5ݷ ^Q_R_a_c5
XQ]VhQcV\m^_ `_\dhY\_bmC bca_[Y _[QXQ\Ybm aQS^l7 <dhiV ^Q`YbQcm cQ[C



;;? @a_TaQ]]Ya_SQ^YV ^Q pXl[V BY

9619 FF CDB3=@1CDB:5 CDB;22 K
83 777 38

M

‑ `aYhݷ] ^_\m _bcQSYcm b\VSQ _c _`VaQgYY baQS^V^YpC cQ[ Sl YXRQS\pVcV hYcQcV\p _c
^V_Rf_UY]_bcY Yb[Qcm T\QXQ]Y `aQSlZ [aQZ db\_S^_T_ SlaQWV^Yp7

B `_]_jmo b\VUdojYf ed^[gYZ ]_W^_ ^QZcY S XQUQ^^_Z bca_[V XQUQ^6
^lZ bY]S_\C

381B 3CDB38B13?>CD 381B 3C5 9>D 32D
381B 3CDBB38B13?>CD 381B 3C5 9>D 32D

?RV ed^[gYY _clb[YSQoc bY]S_\ b [_U_] 3 S bca_[V5 ^QhY^QojVZbp b QUaVbQ
C7 AQX\YhYV ]VWUd ^Y]Y `a_pS\pVcbp c_\m[_ S b\dhQV5 Vb\Y cQ[Yf bY]S_\_S
R_\miV _U^_T_C ed^[gYp CDB38B ^Qf_UYc `VaSlZ cQ[_Z bY]S_\5 Q CDBB38B ‑
`_b\VU^YZ 1B _c b\_SQ B978D5 c_ Vbcm 27ݷaQSlZ`ݷ ?RV ed^[gYY S_XSaQjQoc
QUaVb c_T_ ]VbcQ5 TUV S bca_[V aQb`_\QTQVcbp Yb[_]lZ bY]S_\D Vb\Y bY]S_\Q
b XQUQ^^l] [_U_] S bca_[V ^V ^Qi\_bm5 S_XSaQjQVcbp W^UU7

Ed^[gYp CDBCDB `_XS_\pVc ^QZcY Sf_WUV^YV `_Ubca_[Y S bca_[dC

381B 3CDBCDB13?>CD 381B 381ICD13;5 3?>CD 381B 3>554<52D

Nc_c XQT_\_S_[ XQY]bcS_SQ^ YX _eYgYQ\m^_Z =1>6bcaQ^Ygl `_ nc_Z ed^[6
gYYD 81ICD13; `_6Q^T\YZb[Y bc_Tݷ bV^Q5ݷ >554<5 ‑ YT_\[Q7 ;Q[ ]_W^_ U_TQ6
UQcmbp5 `VaSlZ `QaQ]Vca XQUQݷc bca_[d5 TUV ^dW^_ Yb[Qcm5 Sc_a_Z ‑ `_U6
bca_[d5 [_c_ado ^dW^_ Yb[Qcm7 3_XSaQjQVcbp QUaVb c_T_ ]VbcQ S bca_[V5 TUV
^QZUV^Q Yb[_]Qp `_Ubca_[Q5 \YR_ W^UU5 Vb\Y ^YhVT_ ^V ^Qi\_bm7 >Q`aY]Va5

381B 1;df F 212B1;1412B12D
83 777 38
@ F CDBCDB11;5 2;14122D

XQ^Vbݷc S @ QUaVb 1;4=7
B\VUdojYV caY ed^[gYY ^V Y]Voc `ap]_T_ _c^_iV^Yp [ bca_[Q] S c_]

b]lb\V5 hc_ _^Y ^V aQbb]QcaYSQoc ^d\VS_Z RQZc S [QhVbcSV `aYX^Q[Q [_^gQ
`_\VX^_Z Y^e_a]QgYYD Yf _RkV[c_] aQR_cl pS\pocbp `a_YXS_\m^lV _R\Q6
bcY `Q]pcY7 Ed^[gYp =5=C5D `_XS_\pVc XQ`_\^Ycm _R\Qbcm `Q]pcY XQUQ^^_T_
aQX]VaQ5 ^QhY^Qp b XQUQ^^_T_ QUaVbQ5 XQUQ^^l] X^QhV^YV] RQZcQC

F?94 3=5=C5D1F?94 3=5=?BI5 9>D F1<E55 9>D C9J52D

@VaSlZ `QaQ]Vca XQUQݷc QUaVb ^QhQ\Q5 Sc_a_Z ‑ X^QhV^YV5 [_c_al] b\VUdVc
XQ`_\^pcm phVZ[Y `Q]pcY5 Y caVcYZ ‑ b[_\m[_ phVV[ ^QU_ XQ`_\^Ycm7 ?c X^Q6
hV^Yp F1<E5 Yb`_\mXdocbp c_\m[_ ]\QUiYV S_bV]m RYc5 _bcQ\m^lV _cRaQbl6
SQocbp7 Ed^[gYp S_XSaQjQVc bS_Z `VaSlZ `QaQ]VcaD XQhV] _^Q nc_ UV\QVc ‑
^VYXSVbc^_7

B\VUdojYV USV ed^[gYY UV\Qoc `aQ[cYhVb[Y _U^_ Y c_ WV ‑ [_`Yadoc
b_UVaWY]_V XQUQ^^_T_ aQX]VaQ YX _U^_Z _R\QbcY `Q]pcY S UadTdoC



=7:97 6jݷ _ S_X]_W^_bcpf bcQ^UQac^_Z RYR\Y_cV[Y ;;@

F?94 3=5=3@I1F?94 345CD5 3?>CD F?94 3CB35 9>D C9J52D
F?94 3=5==?F51F?94 345CD5 3?>CD F?94 3CB35 9>D C9J52D

5\p _RVYf ed^[gYZ `VaSlZ `QaQ]Vca XQUQݷc5 [dUQ `a_YXS_UYcbp [_`Ya_SQ^YV5
Sc_a_Z ‑ _c[dUQ5 Q caVcYZ ‑ aQX]Va [_`YadV]_Z _R\QbcY7 AQX\YhYV ]VWUd
ed^[gYp]Y S c_]5 hc_ =5=3@I `aVU^QX^QhV^Q U\p [_`Ya_SQ^Yp Y^e_a]QgYY
]VWUd _R\Qbcp]Y5 [_c_alV ^V ]_Tdc ^Q[\QUlSQcmbp UadT ^Q UadTQD =5==?F5 S
nc_] `\Q^V fYcaVV5 _^Q UV\QVc b__cSVcbcSdojYV `a_SVa[Y Y Vb\Y _R\QbcY `Q6
]pcY 45CD Y CB3 `VaV[alSQocbp5 `a_YXS_UYc [_`Ya_SQ^YV _c ^QhQ\Q [ [_^gd5
[_TUQ 45CD ^Qf_UYcbp \VSVV CB35 Y _c [_^gQ [ ^QhQ\d5 [_TUQ `aQSVV7 AVXd\m6
cQc [_`Ya_SQ^Yp5 cQ[Y] _RaQX_]5 SbVTUQ _bcQݷcbp [_aaV[c^l]7 Ncd ed^[gYo
]_W^_ Yb`_\mX_SQcm5 ^Q`aY]Va5 [_TUQ S Y]Vojdobp bca_[d ^dW^_ SbcQSYcm
^Vb[_\m[_ bY]S_\_S 1S bVaVUY^d2 Y\Y5 ^Q_R_a_c5 YXkpcm YX bca_[Y ^Vb[_\m6
[_ bY]S_\_SD S _R_Yf b\dhQpf _bcQc_[ bca_[Y `aYf_UYcbp bUSYTQcm ‑ b__c6
SVcbcSV^^_ S`aQS_ Y S\VS_7 6b\Y `_ b]lb\d `a_Ybf_UpjVT_ _R\QbcY `Q]pcY
`VaV[alSQcmbp ^V ]_Tdc 1^Q`aY]Va5 45CD d[QXlSQVc ^Q c_\m[_ hc_ SlUV\V^6
^do `Q]pcm5 Y\Y _^Y _c^_bpcbp [ XQSVU_]_ aQX^l] _RkV[cQ]5 Y c7 U725 \dhiV
Yb`_\mX_SQcm =5=3@IC _^Q aQR_cQVc RlbcaVV XQ bhݷc _cbdcbcSYp \Yi^Yf `a_6
SVa_[ 1[c_ \VSVV5 [c_ `aQSVV27

=7:97<7 4V^VaQgYp `bVSU_b\dhQZ^lf hYbV\

=l dWV _RbdWUQ\Y b\dhQZ^lV Y `bVSU_b\dhQZ^lV hYb\Q `aY YXdhV6
^YY @Qb[Q\p 1b]7 c7 :5 7A7>27;ݷ @_caVR^_bcm S^VbcY S Sl`_\^V^YV `a_TaQ]]l
[Q[_V6c_ aQX^__RaQXYV hQjV SbVT_ S_X^Y[QVc `aY b_XUQ^YY [_]`mocVa^lf YTa5
f_cp5 [_^Vh^_5 ^V c_\m[_D b\dhQZ^lV hYb\Q Yb`_\mXdocbp Y S ]QcV]QcYhVb[Yf
aQbhݷcQf 1^VRVXlXSVbc^lZ Vc_U[ݷ =_^cV6;Qa\_25ݷ Y S _R\QbcY _RVb`VhV^Yp
RVX_`Qb^_bcY 1^Q`aY]Va5 ]_W^_ dX^Qcm5 hc_ ]l Y]VV] UV\_ b cV]5 XQ [_T_ _^
bVRp SlUQݷc5 Vb\Y _^ b]_WVc `_U`YbQcm bS_VZ n\V[ca_^^_Z `_U`Ybmo `aVU6
\_WV^^_V ^Q]Y hYb\_5 ^_ U\p nc_T_ ^dW^_5 hc_Rl XQaQ^VV nc_T_ hYb\Q ^Y6
[c_ ^V X^Q\27 @_\dhV^YV UVZbcSYcV\m^_ b\dhQZ^lf hYbV\5 cQ[Yf5 [_c_alV
^VS_X]_W^_ `aVUdTQUQcm b_ b[_\m Rl c_ ^Y Rl\_ `aYV]\V]_Z SVa_pc^_bcmo5
`aVUbcQS\pVc b_R_Z bVamݷX^do cVf^YhVb[do `a_R\V]d7

B_SaV]V^^lV _`VaQgY_^^lV bYbcV]l b`_b_R^l TV^VaYa_SQcm b\dhQZ^lV hYb\Q ^Q
_b^_SV b\dhQZ^lf b_RlcYZ5 cQ[Yf [Q[ SaV]V^^�lV `a_]VWdc[Y ]VWUd `aYf_UpjY]Y `_
bVcY `Q[VcQ]Y Y\Y ^QWQcYp]Y [\QSYi ^Q [\QSYQcdaV5 U\YcV\m^_bcm UYb[_Slf _R]V^_S
1c_h^VV5 ^V Sbp U\YcV\m^_bcm5 [_c_aQp U_S_\m^_ f_a_i_ `aVUb[QXlSQVcbp5 Q Vݷ _c[\_6
^V^Yp _c `a_T^_XYadV]lf SV\YhY^2 Y c7 `7 CQ[_Z b\dhQZ^_Z Y^e_a]QgYY5 ^QXlSQV]_Z S
`aY\_WV^Ypf b\_S_] 5ݷn^ca_`Ypݷ S bYbcV]d `_bcd`QVc baQS^YcV\m^_ ^V]^_T_5 `_nc_]d
^Qbc_pjYf b\dhQZ^lf hYbV\ ]_W^_ bTV^VaYa_SQcm U_S_\m^_ _TaQ^YhV^^_V [_\YhVbcS_7

@_\dhYcm ݷQbc_pjYV^ݷ b\dhQZ^lV hYb\Q S ?B U9>EH ]_W^_5 _c[alS ^Q hcV^YV eQZ\
`bVSU_dbca_ZbcSQ 845F8B1>4?=D nc_ ]_W^_ bUV\Qcm _Rlh^_Z ed^[gYVZ 6?@5>5 Q bQ]_
hcV^YV Sl`_\^Ycm b `_]_jmo 6B5145 \YR_ S_b`_\mX_SQcmbp ^Q`ap]do bYbcV]^l]Y Sl6
X_SQ]Y ?@5> Y B5145 [_c_alV ]l `_Ua_R^_ aQbb]_caY] `_XWV7 NcY] ]Vc_U_] bc_Yc
`_\mX_SQcmbp c_\m[_ S b\dhQpf5 [_TUQ SQ] UVZbcSYcV\m^_ ^dW^l f_a_i_ aQb`aVUV\6^ݷ
^lV Y ^V`aVUb[QXdV]lV hYb\Q ‑ ^Q`aY]Va5 `aY TV^VaQgYY SbVS_X]_W^lf `Qa_\VZ Y
[aY`c_TaQeYhVb[Yf [\ohVZ7



;;A @a_TaQ]]Ya_SQ^YV ^Q pXl[V BY

3_ ]^_TYf b\dhQpf5 [Q[ `aQSY\_5 ^V bSpXQ^^lf b RVX_`Qb^_bcmo ‑ ^Q`aY6
]Va5 S cVf WV [_]`mocVa^lf YTaQf ‑ ^V`aVUb[QXdV]_bcm b\dhQZ^lf hYbV\
^V b\Yi[_] SQW^Q5 `_b[_\m[d ^Y[c_5 b[_aVV SbVT_5 ^V bcQ^Vc `lcQcmbp Yf
`aVUb[QXlSQcm7 3 cQ[_Z bYcdQgYY b\dhQZ^lV hYb\Q _Rlh^_ XQ]V^poc `bVS6
U_b\dhQZ^l]Y 5 `_\dhYcm [_c_alV ^Q]^_T_ `a_jV7

BcQ^UQac^Qp RYR\Y_cV[Q pXl[Q BY `aVUdb]QcaYSQVc U\p TV^VaQgYY `bVS6
U_b\dhQZ^lf hYbV\ USV ed^[gYY5 `a_c_cY`l [_c_alf _`YbQ^l S XQT_\_S_h6
^_] eQZ\V CD4<9278C

9>D B1>41F?942D
F?94 CB1>41E>C97>54 9>D C5542D

Ed^[gYp B1>45 ^V `aY^Y]QojQp `QaQ]Vca_S5 S_XSaQjQVc b\dhQZ^_V 1c_h^VV5
`bVSU_b\dhQZ^_V2 hYb\_ _c 9 U_ X^QhV^Yp [JWMhVJa S[\ohYcV\m^_7 Nc_ X^Q6
hV^YV S aQX^lf aVQ\YXQgYpf RYR\Y_cV[Y ]_WVc _c\YhQcmbpD ^Q`aY]Va5 ^Q
]QiY^V QSc_aQ [^YTY _^_ aQS^_ ]Q[bY]Q\m^_ S_X]_W^_]d X^QhV^Yo U\p
<;6RYc^_T_ X^Q[_S_T_ gV\_T_7 6b\Y B1>4 Yb`_\mX_SQcm _U^d5 RVX CB1>45 c_ `_6
\dhQojQpbp `_b\VU_SQcV\m^_bcm SlUQSQV]lf hYbV\ RdUVc _U^Q Y cQ WV `aY
[QWU_] XQ`db[V `a_TaQ]]l ‑ Q Y]V^^_5 cQ[Qp WV5 [Q[ Vb\Y Rl ]l S ^QhQ\V
`a_TaQ]]l ^Q`YbQ\Y CB1>41:27

Hc_Rl `_b\VU_SQcV\m^_bcm hYbV\ `_\dhQ\Qbm [QWUlZ aQX UadTQp5 ^dW6
^_ _UY^ aQX S ^QhQ\V `a_TaQ]]l SlXSQcm ed^[gYo CB1>45 UQS VZ S [QhVbcSV
`QaQ]VcaQ [Q[_V6c_ hYb\_5 [_c_a_V RdUVc [QWUlZ aQX ^_Sl]7 NcQ ed^[gYp
Y^YgYQ\YXYadVc UQchY[ `bVSU_b\dhQZ^lf hYbV\5 XQUQS ^QhQ\m^_V hYb\_ `_6
b\VU_SQcV\m^_bcY 1bQ]_ nc_ hYb\_ S `_b\VU_SQcV\m^_bcm `bVSU_b\dhQZ^lf hY6
bV\5 [_^Vh^_5 ^V S_ZUݷc27

6bcVbcSV^^l] _RaQX_] S_X^Y[QVc S_`a_b5 _c[dUQ SXpcm hYb\_ U\p CB1>47
@_WQ\dZ5 bQ]lZ `a_bc_Z SQaYQ^c ‑ nc_ ݷb[_a]Ycmݷ ed^[gYY cV[djVV SaV]p7
>Q`aY]Va5 Vb\Y `_U[\ohYcm XQT_\_S_h^lZ eQZ\ D9=5785 SQ] bcQ^Vc U_bcd`6
^Q ed^[gYp D9=55 SlUQojQp cV[djVV SaV]p [Q[ hYb\_ bV[d^U5 `a_iVUiVV b
: p^SQap :B@9 T_UQ7 Ed^[gYp `aY^Y]QVc ^V[YZ `QaQ]Vca5 S [QhVbcSV [_c_a_T_
`aQ[cYhVb[Y SbVTUQ `VaVUQoc W^UU7 B dhݷc_] nc_T_ Sl ]_WVcV Y^YgYQ\YXY6
a_SQcm TV^VaQc_a b\dhQZ^lf hYbV\ `aY]Va^_ cQ[C

CB1>41D9=51W^UU22D

>Q`_]^Y]5 hc_ nc_ ^QU_ bUV\Qcm _UY^ aQX S ^QhQ\V Sl`_\^V^Yp `a_TaQ]]l1
>QhY^QojYV Y^_TUQ UV\Qoc _iYR[d5 SlXlSQp CB1>4 1^Q`aY]Va5 cQ[5 [Q[ `_6
[QXQ^_ SliV2 `VaVU [QWUl] _RaQjV^YV] [ B1>4D S cQ[_Z bYcdQgYY B1>45 ^Q6
`aY]Va5 RdUVc S_XSaQjQcm _UY^Q[_SlV hYb\Q5 Vb\Y [ ^VZ _RaQcYcmbp ^Vb[_\m6
[_ aQX ^Q `a_cpWV^YY _U^_Z bV[d^UlD nc_ ^QSVa^p[Q ^V c_5 hVT_ Sl f_cYcV7

3 R_\miY^bcSV b\dhQVS ^dW^_ ^V `a_bc_ b\dhQZ^_V hYb\_5 Q hYb\_ YX XQ6
UQ^^_T_ UYQ`QX_^Q7 @a_jV SbVT_ nc_T_ U_RYcmbp b `_]_jmo SXpcYp _bcQc[Q
_c UV\V^YpD ^Q`aY]Va5 b\dhQZ^_V hYb\_ 𝑟 _c : U_ :; ]_W^_ `_\dhYcm5 Sl6
hYb\YS SlaQWV^YV B1>4125:;4:7 >_ cQ[ UV\Qcm ^V aV[_]V^UdVcbp5 `_b[_\m[d



=7:97 6jݷ _ S_X]_W^_bcpf bcQ^UQac^_Z RYR\Y_cV[Y ;;B

aQb`aVUV\V^YV ]\QUiYf aQXapU_S `bVSU_b\dhQZ^lf hYbV\ ]_WVc Rlcm ^VaQS6
^_]Va^l]5 Q Y]V^^_ ]\QUiYV RYcl `aY cQ[_] `aY]V^V^YY B1>4 _[QXlSQoc
S\Yp^YV ^Q `_\dhQV]lV hYb\Q7 ?U^Q YX SVabYZ bcaQ^Ygl b`aQS_h^Y[Q =1>
`_ ed^[gYY B1>45 bbl\Qpbm ^Q [^YTd d;f5 aV[_]V^UdVc `aY]V^pcm S `_U_R^lf
bYcdQgYpf b\VUdojVV SlaQWV^YVC

: 4 19>D21:;793B1>41281[JWMhVJa4:7922

Nc_ `_XS_\pVc Yb`_\mX_SQcm S aQS^_Z bcV`V^Y SbV b_bcQS\pojYV `bVSU_b\d6
hQZ^_T_ hYb\Q5 Q S gV\_] `bVSU_b\dhQZ^lV hYb\Q Y]Voc aQb`aVUV\V^YV5 U_6
bcQc_h^_ R\YX[_V [ aQS^_]Va^_]d7

=7:97=7 132 BaVUbcSQ b_XUQ^Yp SQaYQUYhVb[Yf ed^[gYZ

@_U SQaYQUYhVb[Y]Y ed^[gYp]Y `_^Y]Qocbp ed^[gYY5 b`_b_R^lV
`aY^Y]Qcm `VaV]V^^_V hYb\_ QaTd]V^c_S7 =l dWV SbcaVhQ\Ybm b ^Y]YC Y]V^6
^_ cQ[_Sl @B9>D65 C31>6 Y SbV Yf 5ݷa_UbcSV^^Y[Yݷ Y SbV _^Y bQ]Y ^Q`YbQ^l
^Q BY7 <oR_`lc^_ _c]VcYcm5 hc_ baVUbcSQ b_XUQ^Yp SQaYQUYhVb[Yf ed^[gYZ5
[Q[ Y ]^_T_V UadT_V5 SlcVb^V^l YX pXl[Q S RYR\Y_cV[d7 Hc_Rl Yf XQUVZbcS_6
SQcm5 ^dW^_ `_U[\ohYcm XQT_\_S_h^lZ eQZ\ CD41B7785 S [_c_a_] _`YbQ^
cY` F1h<9CD 1^Qb ^V U_\W^_ S_\^_SQcm5 hc�_ _^ b_R_Z `aVUbcQS\pVcD S aQX^lf
bYbcV]Qf aVQ\YXQgYY nc_T_ cY`Q ]_Tdc Rlcm b_SVaiV^^_ aQX\Yh^l2 Y caY
]Q[a_bQ ‑ F1hCD1BD5 F1h5>4 Y F1h1B77

BQ]Q SQaYQUYhVb[Qp ed^[gYp U_\W^Q Y]Vcm f_cp Rl _UY^ `QaQ]Vca5 b^QR6
Wݷ^^lZ Y]V^V]D Y]p `_b\VU^VT_ YX Y]V^_SQ^^lf `QaQ]Vca_S Yb`_\mXdVcbp
]Q[a_b_] F1hCD1BD U\p Y^YgYQ\YXQgYY `VaV]V^^_Z cY`Q F1h<9CD7 @_b\VUd6
ojYV `QaQ]Vcal YXS\V[Qocbp YX bcV[Q ]Q[a_b_] F1h1B75 [_c_a_]d ^dW^_
d[QXQcm5 `QaQ]Vca [Q[_T_ cY`Q caVRdVcbp YXS\VhmD S [_^gV aQR_cl 1_RpXQ6
cV\m^_ S c_Z WV bQ]_Z ed^[gYY12 ]l U_\W^l `_]VbcYcm ]Q[a_SlX_S F1h5>45
[_c_alZ `aYSVUݷc UV\Q S `_apU_[7

@aY`_]^YS bS_Y X^Q^Yp QafYcV[cdal 9<A? Y [_^SV^gYY LMNLU5 ]l ]_6
WV] `aY[Y^dcm5 hc_ `a_bcVZiQp aVQ\YXQgYp SbVZ nc_Z ]VfQ^Y[Y b_bc_Yc S_
SXpcYY QUaVbQ Y]V^_SQ^^_T_ `QaQ]VcaQ5 hc_ `_XS_\Yc b `_]_jmo QaYe]V6
cY[Y d[QXQcV\VZ USYTQcmbp SU_\m bcV[_S_T_ eaVZ]Q5 YXS\V[Qp `_b\VUdojYV
`QaQ]VcalD _U^Q[_ ^V S_ SbVf b\dhQpf nc_ UV\QVcbp Y]V^^_ cQ[5 ^Q ^V[_c_6
alf QafYcV[cdaQf Y `aY Yb`_\mX_SQ^YY ^V[_c_alf [_]`Y\pc_a_S `QaQ]Vcal
`_\^_bcmo Y\Y hQbcYh^_ `VaVUQocbp hVaVX aVTYbcal5 UQ Y `aY Yb`_\mX_SQ^YY
bcV[Q bdjVbcSdoc UadTYV S_X]_W^lV aViV^Yp ‑ ^Q`aY]Va5 b_XUQcm QbbYS[ݷ
YX _U^_T_ n\V]V^cQݷ Y _RaQjQcmbp [ n\V]V^cQ] nc_T_ ]QbbYSQ5 Y c_]d `_U_R6
^_V7

9]VojYVbp baVUbcSQ ^V `_XS_\poc `_^pcm5 b[_\m[_ `QaQ]Vca_S
Rl\_ eQ[cYhVb[Y `VaVUQ^_ S ed^[gYoD nc_ `aVU]Vc b_T\QiV^Yp ]VW6
Ud SlXlSQojY] Y SlXlSQV]l]7 >Q`aY]Va5 S ed^[gYo @B9>D6 U_\W^_ Rlcm5
`_]Y]_ e_a]Qc^_Z bca_[Y5 `VaVUQ^_ a_S^_ bc_\m[_ `QaQ]Vca_S5 b[_\m[_ e_a6
]Qc^lf UYaV[cYS Y]VVcbp S e_a]Qc^_Z bca_[V7
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@aYSVUݷ] `a_bc_Z `aY]Va7 B\VUdojQp ed^[gYp `aY^Y]QVc `a_YXS_\m6
^_V 1^_ ^V ]V^VV _U^_T_2 [_\YhVbcS_ `QaQ]Vca_S cY`Q 9>D5 ^V aQS^lf ^d\o5
Y S_XSaQjQVc Yf bd]]dD `_b\VU^YZ `QaQ]Vca S b`Yb[V `QaQ]Vca_S U_\WV^
Rlcm5 ^Q`a_cYS5 aQSV^ ^d\o ‑ nc_ `_XS_\pVc ed^[gYY `_^pcm5 hc_ b`Yb_[
`QaQ]Vca_S [_^hY\bpC

9>D CE=19>D 35 7772
K

F1h<9CD F<D
9>D C F 35 ;D

F1hCD1BD1F<5 32D
G89<511; F F1h1B71F<5 9>D22 1F 92

C 4F ;D
F1h5>41F<2D

B5DEB> CD
M

;Q[ SYUY]5 SbV caY ]Q[a_bQ S [QhVbcSV `VaS_T_ `QaQ]VcaQ `aY^Y]Qoc `V6
aV]V^^do cY`Q F1h<9CD5 `aYh5[ݷ `_b[_\m[d nc_ ]Q[a_bl5 ^Vc ^V_Rf_UY]_bcY
b nc_Z `VaV]V^^_Z UV\Qcm hc_6c_ U_`_\^YcV\m^_V5 RaQcm Vݷ QUaVb Y c7 `7 5\p
]Q[a_bQ F1h1B7 Sc_al] `QaQ]Vca_] Slbcd`QVc cY` _hVaVU^_T_ RVXl]p^^_6
T_ `QaQ]VcaQ ^QiVZ ed^[gYY5 Y nc_c ]Q[a_b aQXS_aQhYSQVcbp S SlaQWV^YV5
Y]VojVV Y]V^^_ cQ[_Z cY`7 D ]Q[a_bQ F1h5>4 SbVT_ _UY^ `QaQ]Vca ‑ Sbݷ cQ
WV `VaV]V^^Qp cY`Q F1h<9CD7

@aYSVUݷ] R_\VV b\_W^lZ `aY]Va7 B\VUdojQp ed^[gYp `aY^Y]QVc ^Q
Sf_U `_`VaV]V^^_ d[QXQcV\m ^Q bca_[d Y gV\_V hYb\_5 Y cQ[ b[_\m[_ dT_U^_
aQX5 `_[Q _hVaVU^_Z d[QXQcV\m ^V _[QWVcbp ^d\VSl]D [QWUQp bca_[Q `VhQcQ6
Vcbp bc_\m[_ aQX5 b[_\m[_ d[QXQ^_ S b\VUdojV] XQ ^VZ `QaQ]VcaV 1hYb\V2C

F?94 @B9>DhD9=5C13?>CD 381B 3CDB5 7772 83 F1B9149373 38
K

F1h<9CD F<D
3?>CD 381B 3@D

F1hCD1BD1F<5 CDB2D
6?B1@ F CDBD @D @ F F1h1B71F<5 3?>CD 381B 322 K

9>D >5 9D
> F F1h1B71F<5 9>D2D
6?B19 F 9D 9 E >D 9442

@B9>D6125C 25 @2D
@B9>D612e>22D

M
F1h5>41F<2D

M

@aY]Va SlX_SQ nc_Z ed^[gYY `aYSVUݷ] cQ[_ZC
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@B9>DhD9=5C12?>3525 :5 2DG93525 ;5 2C5F5> D9=5C25 @5 W^UU2D

3 XQ[\ohV^YV aQbb[QXQ _ SQaYQUYhVb[Yf ed^[gYpf _RaQcY] S^Y]Q^YV hYcQ6
cV\p ^Q ed^[gYY

9>D F@B9>D613?>CD 381B 36=D5 F1h<9CD 1@2D
9>D F6@B9>D61ORUN 3CDB51=5 3?>CD 381B 36=D5 F1h<9CD 1@2D
9>D FC@B9>D61381B 3CDB5 3?>CD 381B 36=D5 F1h<9CD 1@2D
9>D FC>@B9>D61381B 3CDB5 9>D C9J55 3?>CD 381B 36=D5 F1h<9CD 1@2D
9>D FC31>613?>CD 381B 36=D5 F1h<9CD 1@2D
9>D FCC31>613?>CD 381B 3CDB5 3?>CD 381B 36=D5 F1h<9CD 1@2D
9>D F6C31>61ORUN 3CDB51=5 3?>CD 381B 36=D5 F1h<9CD 1@2D

3bV ncY ed^[gYY aQR_cQoc c_h^_ cQ[ WV5 [Q[ Y Yf Q^Q\_TY RVX Rd[Sl F S Y]V6
^Y 1c_ Vbcm @B9>D65 6@B9>D6 Y c7 U725 XQ Yb[\ohV^YV] c_T_5 hc_ S]Vbc_ b`Yb[Q
QaTd]V^c_S `VaV]V^^_Z U\Y^l SbV ncY ed^[gYY `aY^Y]Qoc `QaQ]Vca cY`Q
F1h<9CDD nc_ `_XS_\pVc b_XUQSQcm ed^[gYY5 Q^Q\_TYh^lV ed^[gYp] bV]VZbcS
@B9>D68C31>65 c_ Vbcm `aY^Y]QojYV ^Q Sf_U e_a]Qc^do bca_[d Y `QaQ]Vcal5
^_ `aY nc_] `a_YXS_UpjYV [Q[YV6c_ U_`_\^YcV\m^lV UVZbcSYp5 Q XQcV] Sl6
XlSQojYV b__cSVcbcSdojYV RYR\Y_cVh^lV ed^[gYY YX `aYSVUݷ^^_T_ b`Yb[Q
U\p Sl`_\^V^Yp _b^_S^_Z aQR_cl7

=7::7 132 @_\^_n[aQ^^lV `a_TaQ]]l ^Q BY

@aY YXdhV^YY pXl[Q @Qb[Q\m ]l aQbb]QcaYSQ\Y RYR\Y_cVh^lZ ]_Ud\m
3BD5 `_XS_\pojYZ b_XUQSQcm `_\^_n[aQ^^lV cVa]Y^Q\m^lV `a_TaQ]]l5 c_
Vbcm cQ[YV `a_TaQ]]l5 [_c_alV aQR_cQoc S _[^V cVa]Y^Q\Q5 Yb`_\mXdp SbV
VT_ S_X]_W^_bcY ‑ SlS_Up cV[bc S `a_YXS_\m^lV ]VbcQ5 YX]V^pp gSVc e_^Q Y
Rd[S5 XQbcQS\pp Rd[Sl ]YTQcm5 aVQTYadp ^Q ^QWQcYp [\QSYi5 ^V U_WYUQpbm5
`_[Q `_\mX_SQcV\m ^QW]ݷc N>D5B5 Y c7 U7 1b]7 c7 :5 T\7 ;7A27 6bcVbcSV^^_5 Q^Q\_6
TYh^lV `a_TaQ]]l ]_W^_ `YbQcm Y ^Q BYD R_\miV c_T_5 ^QiY S_X]_W^_bcY
`aY nc_] ^V _TaQ^YhYSQocbp Y^cVaeVZb_]5 b_XUQ^^l] S_ SaV]V^Q V\6MX\
U\p aQR_cl S cV[bc_S_] aVWY]V `Vab_^Q\m^lf [_]`mocVa_S c_Z n`_fY7

@_WQ\dZ5 bQ]lZ `a_bc_Z Y S c_ WV SaV]p ^QUݷW^lZ `_Uf_U [ b_XUQ6
^Yo `_\^_n[aQ^^lf `a_TaQ]] U\p cVa]Y^Q\Q XQ[\ohQVcbp S Yb`_\mX_SQ^YY
RYR\Y_cV[Y >3EBC5C5 [_c_aQp RVaݷc ^Q bVRp XQR_cd _R _b_RV^^_bcpf ^YX[_6
da_S^VS_Z 5ݷdf^Y]ݷ bSpXQ^^_Z b ]^_T__RaQXYV] cVa]Y^Q\_S Y Yf n]d\pc_a_S7
@a_TaQ]]Q5 ^Q`YbQ^^Qp b Yb`_\mX_SQ^YV] >3EBC5C5 RdUVc [_aaV[c^_ aQR_6
cQcm `aQ[cYhVb[Y ^Q \oR_] cVa]Y^Q\V ‑ [Q[ S _[^V SQiVT_ HD5B=’Q5 cQ[
Y5 ^Q`aY]Va5 ^Q cVa]Y^Q\V MNL _]>; :B@= T_UQ `a_YXS_UbcSQ5 Vb\Y Sl cQ6
[_Z5 [_^Vh^_5 ^QZUݷcV ‑ ^Vb]_cap ^Q c_5 hc_ U\p _]>; caVRdocbp b_SVaiV^6
^_ Y^lV d`aQS\pojYV `_b\VU_SQcV\m^_bcY7 3 b_SaV]V^^lf db\_SYpf5 [_TUQ
Q\eQSYc^_6gYea_SlV cVa]Y^Q\l R_\miV ^V Sl`db[Qocbp5 ]_WVc b\_WYcmbp
_R]Q^hYS_V S`VhQc\V^YV5 hc_ `_U_R^Qp d^YSVabQ\m^_bcm 1_b^_SQ^^Qp ^Q b`V6
gYQ\m^_Z RQXV UQ^^lf5 _`YblSQojVZ _b_RV^^_bcY aQX^lf cVa]Y^Q\_S2 R_\VV
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^V Q[cdQ\m^Q5 ^_ nc_ ^V cQ[7 ;a_]V SYacdQ\m^_T_ cVa]Y^Q\Q5 n]d\YadV]_T_
S _[_i[V HD5B=’Q5 SQiQ `a_TaQ]]Q ]_WVc bc_\[^dcmbp b cV[bc_S_Z [_^b_\mo
U9>EH5 b c_Z WV cV[bc_S_Z [_^b_\mo U\p OB55K\M5 b XQ`djV^^l] ^Q `9>4?GC
[\YV^c_] dUQ\ݷ^^_T_ U_bcd`Q 1^Q`aY]Va5 @EDDI25 b n]d\pc_a_] cVa]Y^Q\Q
U\p `_b\VU_SQcV\m^_T_ `_acQ 1bQ]lZ `_`d\pa^lZ YX ^Yf ‑ V9>93?=5 ^_ Vbcm
Y UadTYV25 b aQX\Yh^l]Y `a_TaQ]]Q]Y YX ]V^VV `_`d\pa^lf SVabYZ ^>9H 1cQ6
[Yf [Q[ JRa Y\Y \?<1B9C27 3bV ncY n]d\pc_al cVa]Y^Q\_S f_cp Y `_f_WY UadT
^Q UadTQ5 ^_ Sb6ݷcQ[Y aQX\YhQocbp7

=7::7:7 @a_bc_Z `aY]Va

=l ^Qh^ݷ] b c_T_ WV `aY]VaQ5 b [_c_a_T_ ^QhQ\Y `aY YXdhV^YY `Qb[Q6
\VSb[_T_ ]_Ud\p 3BD ‑ SlSVUV] eaQXd Q5<<?5ݷ G?B<41ݷ S gV^ca `dbc_T_ cVa6
]Y^Q\m^_T_ _[^Q5 `_U_WUݷ] `pcm bV[d^U Y XQSVaiY]bp7 @aY nc_] ]l baQXd
WV XQ]VcY]5 hc_ ^QiY S_X]_W^_bcY _[QXQ\Ybm iYaV5 hV] `aY Yb`_\mX_SQ^YY
3BDC `a_TaQ]]Q `_b\V XQSVaiV^Yp `_\^_bcmo S_bbcQ^_SYc b_bc_p^YV cVa]Y6
^Q\Q5 SVa^dS ^Q ]Vbc_ SVbm cV[bc5 [_c_alZ cQ] Rl\ `VaVU Vݷ XQ`db[_]7

>QU_ b[QXQcm5 hc_ cQ[_V S_bbcQ^_S\V^YV S_X]_W^_ ^V ^Q \oR_] cVa]Y^Q\V7 CQ[5
Vb\Y ]l XQbcQSY] ^Qid `a_TaQ]]d `_SVaYcm5 hc_ _^Q aQR_cQVc ^Q [\QbbYhVb[_] MNL
FD:995 cV[bc ^Q n[aQ^V _^Q dWV ^V S_bbcQ^_SYcD hc_Rl `a_SVaYcm nc_5 U_bcQc_h^_ `VaVU
XQ`db[_] ^QiVZ `a_TaQ]]l UQcm [_]Q^Ud 5H@?BDݷ ]N[VFFD:99ݷD aQX\YhYp S `_SVUV6
^YY `a_TaQ]]l RdUdc SYU^l ^VS__adWݷ^^l] T\QX_]7 5\p `a_TaQ]]5 Yb`_\mXdojYf
d`aQS\V^YV gSVc_] cV[bcQ5 aQX^YgQ RdUVc Vjݷ XQ]Vc^VVC FD:99 Rl\ hݷa^_6RV\l]5 cQ[
hc_ aQb[aQiYSQcm cV[bc >3EBC5C c_WV _c[QWVcbp7 @aY nc_] SbV S_X]_W^_bcY5 [_c_alV
cVa]Y^Q\ FD:99 `_UUVaWYSQ\5 aQR_cQoc Y S HD5B=’V5 `_nc_]d `a_TaQ]]l S gV\_] `a_6
U_\WQoc [_aaV[c^_ ed^[gY_^Ya_SQcm5 ^Vb]_cap ^Q c_5 hc_ cY` cVa]Y^Q\Q Y] b__Rjݷ^
XQSVU_]_ ^V`aQSY\m^lZ7

5\p ^QiVZ `a_bcVZiVZ `a_TaQ]]l `_caVRdVcbp5 S_6`VaSlf5 d]V^YV Y^Y6
gYQ\YXYa_SQcm RYR\Y_cV[d >3EBC5C5 c_ Vbcm b__RjQcm VZ5 hc_ `_aQ `aY^pcm
^Q bVRp d`aQS\V^YV cVa]Y^Q\_]7 Nc_ UV\QVcbp SlX_S_] ed^[gYY 9>9DC3B RVX
`QaQ]Vca_S7 5Q\miV ^Q] `_caVRdVcbp dX^Qcm5 b[_\m[_ bca_[ Y]VVc ^QiV _[^_
cVa]Y^Q\Q Y b[_\m[_ X^Q[_]Vbc b_UVaWYcbp S [QWU_Z bca_[V7 5\p nc_T_ ]l
_`YiV] USV gV\_hYb\V^^lV `VaV]V^^lV B?G Y 3?< Y ^Q`YiV] cQ[do bca_[dC

75D=1HIH1CD4C3B5 B?G5 3?<2D

@_pb^Y]5 hc_ b\_S_ CD4C3B 1CD1>41B4 C3B55>2 _X^QhQVc _[^_ ^Q SVbm cVa]Y^Q\D
UV\_ S c_]5 hc_ RYR\Y_cV[Q >3EBC5C `_XS_\pVc _RkpS\pcm _cUV\m^lV ݷQ^]_ݷ
S aQX^lf ]VbcQf cVa]Y^Q\Q Y SlS_U S [QWU_V cQ[_V _[^_ Sl`_\^pcm ^VXQ6
SYbY]_ _c UadTYf _[_^5 _hYjQcm _[^_5 `a_YXS_UYcm S [ݷ^ b[a_\\Y^T cV[bcQD
nc_ RlSQVc dU_R^_ `aY `_bca_V^YY b\_W^lf `_\mX_SQcV\mb[Yf Y^cVaeVZb_S7
3 ^QiVZ `a_bc_Z `a_TaQ]]V aQR_cQ b _[^Q]Y ^V ^dW^Q5 cQ[ hc_ ]l _TaQ6
^YhY]bp _[^_] CD4C3B7 6jݷ _U^Q _b_RV^^_bcm >3EBC5C b_bc_Yc S c_]5 hc_
`aY aQR_cV b n[aQ^^l]Y `_XYgYp]Y b^QhQ\Q SbVTUQ d[QXlSQVcbp [__aUY^QcQ
`_ SVacY[Q\Y 1^_]Va bca_[Y25 Q [__aUY^QcQ `_ T_aYX_^cQ\Y 1^_]Va bc_\RgQ2
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YUݷc Sc_a_ZD Rd[Sl IH S ^QXSQ^Ypf ]Q[a_b_S Y ed^[gYZ `_]_Tdc _R nc_] ^V
XQRlcm7

3^Y]QcV\m^lZ hYcQcV\m ]_WVc dUYSYcmbp5 `_hV]d `VaVU Y]V^Q]Y `VaV6
]V^^lf ]l ^V `_bcQSY\Y _`VaQgYo SXpcYp QUaVbQ5 SVUm 75D=1HIH5 _hVSYU^_5
U_\W^Q XQ`YbQcm X^QhV^Yp S ncY `VaV]V^^lV7 5V\_ S c_]5 hc_ 75D=1HIH ‑ nc_
^Q bQ]_] UV\V ^V ed^[gYp5 Q ]Q[a_b5 [_c_alZ aQXS_aQhYSQVcbp S_ eaQT]V^c
cV[bcQ5 b_UVaWQjYZ _Rlh^lV `aYbSQYSQ^Yp7 3_X]_W^_5 b_XUQcV\Y >3EBC5C
1c_h^VV5 b_XUQcV\Y Vݷ `aVUiVbcSV^^Ygl 3EBC5C5 b [_c_a_Z `_UUVaWYSQVcbp
b_S]VbcY]_bcm2 YXRaQ\Y XUVbm UQ\V[_ ^V \dhiVV aViV^YVC bca_[Q UVZbcSY6
cV\m^_ SlT\pUYc bcaQ^^_ Y caVRdVc `a_bcaQ^^_T_ `_pb^V^Yp7 3`a_hV]5 d cQ6
[_T_ aViV^Yp Vbcm Y ^Vb_]^V^^_V U_bc_Y^bcS_C `VaV]V^^lV B?G Y 3?< ]_Tdc
Y]Vcm `a_YXS_\m^lZ gV\_hYb\V^^lZ cY`5 \Yim Rl VT_ aQXapU^_bcY fSQcY\_
U\p faQ^V^Yp b__cSVcbcSdojYf hYbV\7

5\p `VaV]VjV^Yp [dab_aQ S ^dW^do `_XYgYo ]l S_b`_\mXdV]bp ed^[6
gYVZ =?F55 [_c_aQp `_\dhQVc USQ `QaQ]VcaQC ^_]Va bca_[Y Y ^_]Va bc_\RgQ7
3 _c\YhYV _c `Qb[Q\VSb[_T_ P?D?ab5 XUVbm5 [Q[ Y SVXUV S >3EBC5C5 `VaS_Z d[Q6
XlSQVcbp [__aUY^QcQ `_ SVacY[Q\YD [a_]V c_T_5 bc_Yc XQ`_]^Ycm5 hc_ [__a6
UY^Qcl _cbhYclSQocbp b ^d\p5 Q ^V b VUY^Ygl5 c_ Vbcm [__aUY^Qcl SVaf^VT_
\VS_T_ dT\Q n[aQ^Q XQUQocbp `Qa_Z (0, 0)7 ;__aUY^Qcl U\p SlUQhY b__RjV^Yp
]l SlhYb\Y] c_h^_ cQ[ WV5 [Q[ [_TUQ6c_ UV\Q\Y nc_ U\p Q^Q\_TYh^_Z `Qb[Q6
\VSb[_Z `a_TaQ]]lC SVacY[Q\m^lZ aQX]Va n[aQ^Q `a_bc_ `_UV\Y] `_`_\Q]5
Q YX T_aYX_^cQ\m^_T_ SlhcV] U\Y^d ^QiVT_ b__RjV^Yp Y `_`_\Q] `_UV\Y]
dWV c_5 hc_ _bcQ^Vcbp7

3 _c\YhYV _c @Qb[Q\p5 U\p SlS_UQ ^Q n[aQ^ S ^QiYf `_\^_n[aQ^^lf `a_6
TaQ]]Qf `aYUݷcbp S_b`_\mX_SQcmbp b`VgYQ\m^_ `aVU^QX^QhV^^l]Y U\p nc_T_
ed^[gYp]Y5 `aVU_bcQS\V^^l]Y RYR\Y_cV[_Z >3EBC5CD bcQ^UQac^lV ed^[gYY
Sa_UV @B9>D6 Y\Y @ED381B XUVbm ^V `_U_ZUdc7 ;a_]V c_T_5 SlS_U ^Q n[aQ^ S
`a_TaQ]]Qf ^Q _b^_SV >3EBC5C Y]VVc _U^d _b_RV^^_bcm5 [_c_aQp `_^QhQ\d [Q6
WVcbp bcaQ^^_Z Y ^VdU_R^_Z5 ^_ [ [_c_a_Z ]_W^_ U_S_\m^_ Rlbca_ `aYSl[6
^dcmC _`VaQgYY SlS_UQ ^V _[QXlSQoc ^Y[Q[_T_ S\Yp^Yp ^Q aVQ\m6
^_V b_UVaWY]_V n[aQ^Q U_ cVf `_a5 `_[Q ]l ^V `_caVRdV] `aYSVbcY
n[aQ^ S Q[cdQ\m^_V b_bc_p^YV7

@a_bcVZiQp ed^[gYp5 [_c_aQp `a_bc_ SlS_UYc ^Q n[aQ^ XQUQ^^do bca_[d
S cV[djVZ `_XYgYY [dab_aQ5 ^QXlSQVcbp 144CDB Y `aY^Y]QVc _UY^ `QaQ]Vca ‑
b_RbcSV^^_ SlS_UY]do bca_[dD ncd ed^[gYo ]l Y Yb`_\mXdV]7 ?c]VcY]5 hc_
Q^Q\_TYh^Qp ed^[gYp U\p SlS_UQ _U^_T_ bY]S_\Q ^QXlSQVcbp 144385 Y Vݷ ]l
c_WV RdUV] Yb`_\mX_SQcm S `_b\VUdojYf `aY]VaQf7 @a_UV\QS _`VaQgYo Sl6
S_UQ5 ]l b`aphV] [dab_a5 hc_Rl _^ ^V _cS\V[Q\ S^Y]Q^YV _c SlUQ^^_T_ b__R6
jV^YpD S `a_TaQ]]V ^Q @Qb[Q\V ]l UV\Q\Y nc_5 `VaV]VjQp [dab_a S SVaf^YZ
\VSlZ dT_\5 ^_ >3EBC5C `_XS_\pVc bUV\Qcm `aQSY\m^VVC SlXSQS 3EBChC5D1925
]l S__RjV dRVaݷ] [dab_a b n[aQ^Q7 Hc_ [QbQVcbp `aYSVUV^Yp n[aQ^Q S b_6
_cSVcbcSYV b ^QiY] SlS_U_]5 c_ nc_ UV\QVcbp b `_]_jmo ed^[gYY B56B5C85
[_c_aQp SlXlSQVcbp RVX `QaQ]Vca_S7
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8Q[_^hYS b SlS_U_]5 ]l `_U_WUݷ] `pcm bV[d^U7 >QU_ b[QXQcm5 hc_ ed^[6
gYp5 `_XS_\pojQp bUV\Qcm cQ[do `pcYbV[d^U^do XQUVaW[d5 ^V Y]VVc ^Y[Q[_6
T_ _c^_iV^Yp [ >3EBC5C 1S _c\YhYV _c @Qb[Q\p5 TUV `a_gVUdaQ 45<1I `aVU_6
bcQS\pVcbp ]_Ud\V] 3BD2D ]l S_b`_\mXdV]bp bcQ^UQac^_Z ed^[gYVZ C<55@5
_`YbQ^^_Z S XQT_\_S_h^_] eQZ\V E>9CD4787 @_b\V nc_T_ _bcQ^Vcbp c_\m[_ XQ6
SVaiYcm aQR_cd b >3EBC5C5 SlXSQS ed^[gYo 5>4G9> 1c_WV RVX `QaQ]Vca_S2 Y
^Q nc_] XQ[_^hYcm ^Qid `a_TaQ]]d7 @_\^_bcmo cV[bc `a_TaQ]]l `_\dhQVcbp
cQ[_ZC

83 3EBC5Ch85<<?73 38
39>3<E45 E3EBC5C78G
39>3<E45 EE>9CD478G

3?>CD 381B =5CC175df F 2Q5<<?5 G?B<412D
5>E= K 45<1Ih4EB1D9?> F > MD

9>D =19>12
K

9>D B?G5 3?<D
9>9DC3B12D
75D=1HIH1CD4C3B5 B?G5 3?<2D
=?F51B?G8;5 13?<61C9J5?61=5CC17526:228;2D
144CDB1=5CC1752D
3EBChC5D192D
B56B5C812D
C<55@145<1Ih4EB1D9?>2D
5>4G9>12D
B5DEB> 9D

M

D nc_Z `a_TaQ]]l Vbcm _U^_ SQW^_V _c\YhYV _c Vݷ `Qb[Q\VSb[_Z `aVUiVbcSV^6
^YglC Vb\Y ]l ^V f_cY] WUQcm `pcm bV[d^U5 ]l ]_WV] Sl`_\^V^YV nc_Z `a_6
TaQ]]l `aV[aQcYcm cQ[ WV5 [Q[ `aV[aQjQ\Y Sl`_\^V^YV UadTYf `a_TaQ]] ‑
^QWQcYV] LDB<6L7 3 `aY^gY`V >3EBC5C d]VVc UVZbcS_SQcm cQ[ WV5 [Q[ ]_Ud\m
3BD ‑ `VaV`a_TaQ]]Ya_SQcm cVa]Y^Q\5 hc_Rl _^ _RaQRQclSQ\ SbVS_X]_W^lV
[_]RY^QgYY [\QSYi [Q[ _Rlh^lV bY]S_\l5 ^_ _R nc_] ]l U_\W^l RYR\Y_cV6
[d `_`a_bYcm bQ]Y7 ;Q[ nc_ UV\QVcbp5 ]l aQbb[QWV] S b\VUdojV] `QaQTaQeV7

=7::7;7 ?RaQR_c[Q [\QSYQcda^lf Y UadTYf b_RlcYZ

3 _Rlh^lf db\_SYpf cVa]Y^Q\ aQR_cQVc S cQ[ ^QXlSQV]_] [Q^_^YhV6
b[_] aVWY]V SS_UQ 5 `aY [_c_a_] Q[cYS^Qp `a_TaQ]]Q `_\dhQVc SSVU6^ݷ
^lV `_\mX_SQcV\V] bY]S_\l c_\m[_ `_b\V ^QWQcYp N>D5B 1baQXd Sbo bca_6
[d2D ^V[_c_alV b_RlcYp5 `_bcd`QojYV _c [\QSYQcdal5 UaQZSVa cVa]Y^Q\Q
_RaQRQclSQVc bQ] ‑ ^Q`aY]Va5 ^QWQcYV K13;C@135 `aYS_UYc [ dUQ\V^Yo `_6
b\VU^VT_ SSVUݷ^^_T_ bY]S_\Q5 c_ Vbcm Q[cYS^Qp `a_TaQ]]Q S Yc_TV ^V `_\d6
hQVc ^Y nc_c dUQ\ݷ^^lZ bY]S_\5 ^Y b`VgbY]S_\5 bTV^VaYa_SQ^^lZ [\QSYiVZ
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K13;C@135D [_]RY^QgYY LDB<6L5 LDB<6M5 LDB<6c Y ^V[_c_alV UadTYV Y]Voc
b`VgYQ\m^lZ b]lb\7 3S_UY]lV bY]S_\l UaQZSVa cVa]Y^Q\Q _c_RaQWQVc ^Q
n[aQ^V7

;Q[ `aQSY\_5 S `_\^_n[aQ^^lf Y^cVaQ[cYS^lf `a_TaQ]]Qf cQ[_Z aVWY]
SS_UQ ^VdU_RV^7 =l SYUV\Y5 hc_ `Qb[Q\VSb[YZ ]_Ud\m 3BD `VaV^QbcaQYSQVc
UaQZSVa cVa]Y^Q\QC Q[cYS^Qp `a_TaQ]]Q ^QhY^QVc `_\dhQcm Y^e_a]QgYo _
^QWQclf [\QSYiQf baQXd `_b\V Yf ^QWQcYp Y ]_WVc _RaQRQclSQcm ^V c_\m6
[_ Q\eQSYc^_6gYea_SlV [\QSYiY5 ^_ Y SbVS_X]_W^lV bcaV\_h[Y5 ed^[gY6
_^Q\m^lV [\QSYiY Y c7 `75 [_]RY^QgYY [\QSYi aQX_] dcaQhYSQoc _b_RlZ
b]lb\ 1cQ[ hc_ ]l ^V ]_WV] `aVaSQcm XQgY[\YSidobp `a_TaQ]]d b `_]_6
jmo LDB<6L25 SS_UY]lV bY]S_\l ^Q n[aQ^V ^V _c_RaQWQocbp5 Vb\Y c_\m[_
`a_TaQ]]Q bQ]Q Yf ^V SlSVUVc7

2YR\Y_cV[Q >3EBC5C c_WV `aVU_bcQS\pVc Q^Q\_TYh^lV S_X]_W^_bcY5 ^_
`_b[_\m[d5 S _c\YhYV _c ]_Ud\p 3BD5 _^Q YX^QhQ\m^_ Rl\Q _aYV^cYa_SQ^Q ^Q
d`aQS\V^YV cVa]Y^Q\Q]Y S ?B ^>9H5 Vݷ `_Uf_U [ dbcQ^_S[V aVWY]Q cVa]Y^Q\Q
bdjVbcSV^^_ R_\VV TYR_[C _cUV\m^lV _b_RV^^_bcY aVWY]Q aQR_cl cVa]Y^Q\Q
]_Tdc S[\ohQcmbp Y Sl[\ohQcmbp ^VXQSYbY]_ UadT _c UadTQ5 cQ[ hc_ ]l ]_6
WV]5 ^Q`aY]Va5 Sl[\ohYcm ݷQ^_^YhVb[YZ]ݷ aVWY] Y ^QhQcm _RaQRQclSQcm
^QWQcYp ^Q [\QSYiY ^V]VU\V^^_5 ^V U_WYUQpbm [_^gQ bca_[Y5 ^_ `aY nc_]
b_faQ^Ycm S UVZbcSYY [_]RY^QgYY LDB<6L5 LDB<6M Y `a_hYV 1f_cp `aY WV\Q6
^YY ]_WV] Sl[\ohYcm Y YfD c_TUQ5 ^Q`aY]Va5 ^QWQcYV LDB<6L `aYSVUݷc [
`_\dhV^Yo ^QiVZ `a_TaQ]]_Z `bVSU_bY]S_\Q b [_U_] <27 ?cUV\m^_ ]l ]_6
WV] d[QXQcm5 ^dW^_ \Y _c_RaQWQcm ^Q n[aQ^V SS_UY]lV bY]S_\lD _Rlh^_5
S`a_hV]5 ^Q] nc_ ^V ^dW^_ ‑ SVbm SlS_U \dhiV `a_YXS_UYcm bQ]Y]7

5\p ^QhQ\Q b\VUdVc aViYcm5 f_cY] \Y ]l5 hc_Rl [_]RY^QgYY [\QSYi Sa_6
UV LDB<6L Y LDB<6M `a_U_\WQ\Y aQR_cQcm [Q[ _Rlh^_7 6b\Y UQ5 c_ b\VUdVc Sl6
XSQcm ed^[gYo 32B51;5 S `a_cYS^_] b\dhQV ‑ ed^[gYo B1GD _RV SlXlSQocbp
RVX `QaQ]Vca_S7 @aY WV\Q^YY ]l ]_WV] SVa^dcm cVa]Y^Q\ S Ybf_U^lZ Q6]ݷ1
^_^YhVb[YZ2ݷ aVWY]5 SlXSQS b__cSVcbcSV^^_ ed^[gYo >?32B51; Y\Y >?B1G7
5Q\VV b\VUdVc Sl[\ohYcm QSc_]QcYhVb[_V _c_RaQWV^YV SS_UY]lf bY]S_\_S
^Q n[aQ^V5 SlXSQS ed^[gYo >?538? 1_c]V^Ycm Vݷ neeV[c ]_W^_ b `_]_jmo
ed^[gYY 538?27 >Q[_^Vg5 S R_\miY^bcSV b\dhQVS b\VUdVc `_adhYcm RYR\Y_6
cV[V >3EBC5C _RaQR_c[d 5C31@56`_b\VU_SQcV\m^_bcVZ5 TV^VaYadV]lf b`VgY6ݷ
eYhVb[Y]Yݷ [\QSYiQ]Y Sa_UV bcaV\_[D nc_ UV\QVcbp cQ[C ;5I@141CD4C3B5 :2
1Vb\Y d[QXQcm 9 S]Vbc_ :5 aVWY] _RaQR_c[Y `_b\VU_SQcV\m^_bcVZ RdUVc Sl6
[\ohV^27

@_b\V cQ[_Z ^Qbca_Z[Y cVa]Y^Q\Q ]l ]_WV] dX^QSQcm _ ^QWQcYpf [\Q6
SYi ^Q [\QSYQcdaV5 Q cQ[WV _ ^V[_c_alf UadTYf `a_Ybf_UpjYf b_RlcYpf5
SlXlSQp ed^[gYo 75D385 [_c_aQp5 ^V `aY^Y]Qp `QaQ]Vca_S5 S_XSaQjQVc X^Q6
hV^YV cY`Q 9>D7 @aY ^QWQcYY ^Q _Rlh^lV ݷbY]S_\m^lVݷ [\QSYiY 75D38 S_X6
SaQjQVc [_U SSVUݷ^^_T_ bY]S_\Q7 6b\Y WV `_\mX_SQcV\m ^QWY]QVc b`VgY6ݷ
Q\m^lVݷ [\QSYiY5 75D38 1`aY db\_SYY5 hc_ ]l ^V XQRl\Y S[\ohYcm aVWY]
;5I@145 b]7 SliV2 S_XSaQjQVc X^QhV^Yp5 ^Qf_UpjYVbp XQ `aVUV\Q]Y UYQ`QX_6
^Q [_U_S bY]S_\_SD RYR\Y_cV[Q >3EBC5C `aVU_bcQS\pVc `a_TaQ]]Ybcd bY]S_6
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\YhVb[YV Y]V^Q U\p ncYf X^QhV^YZ5 cQ[YV [Q[ TNbh^Y5 TNbhMX`W5 TNbhUNO] Y
TNbh[RPQ] U\p 5ݷ]bcaV\_hVݷ TNbhO1:25 TNbhO1;25 TNbhO1:92 Y c7 U7 U\p ed^[6
gY_^Q\m^lf [\QSYi7 3 UVZbcSYcV\m^_bcY SbV ncY Y]V^Q _R_X^QhQoc gV\lV
hYb\Q5 ^Q`aY]Va5 TNbh[RPQ] S SVabYY RYR\Y_cV[Y5 Y]VSiVZbp d QSc_aQ5 b_6
_cSVcbcSdVc hYb\d ;?:5 ^_ UadTYV SVabYY ]_Tdc `aVUdb]QcaYSQcm U\p ncYf
gV\VZ UadTYV hYb\V^^lV X^QhV^Yp5 cQ[ hc_ S `a_TaQ]]V b\VUdVc5 [_^Vh^_ WV5
Yb`_\mX_SQcm Y]V^Q5 S c_] hYb\V Y YX b__RaQWV^YZ ^QT\pU^_bcY7

@aY ^QWQcYY ^Q N>D5B Y K13;C@135 ‑ [\QSYiY5 caQUYgY_^^_ TV^VaYad6
ojYV d`aQS\pojYV `bVSU_bY]S_\l ‑ ed^[gYp 75D38 ]_WVc `_SVbcY bVRp
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ݷWm_\ݷ 1c_ Vbcm 925 c_ gSVcQ ^Q] ^VU_bcd`^lD hc_ UV\Qcm S nc_] b\dhQV ‑ XQ6
SYbYc _c aViQV]_Z XQUQhY5 ^_ \dhiV SbVT_ ^Q`YbQcm `a_TaQ]]d cQ[5 hc_Rl ^Q
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=7::7>7 ?RX_a _bcQ\m^lf S_X]_W^_bcVZ >3EBC5C

;Q[ _Rlh^_ S cQ[Yf b\dhQpf5 ]l ^V aQbb]_caV\Y Y UVbpc_Z U_\Y S_X]_W6
^_bcVZ RYR\Y_cV[Y >3EBC5CD Yf `_\^_V YXdhV^YV `_caVR_SQ\_ Rl _cUV\m^_Z
[^YTY7 >QiQ gV\m b_bc_p\Q S c_]5 hc_Rl `a_UV]_^bcaYa_SQcm _b^_S^lV S_X6
]_W^_bcY Y R_\VV6]V^VV _b_X^Qcm [_^gV`gYo S gV\_]7 CQ[5 ]l aQbb]_caV\Y
c_\m[_ ^Vb[_\m[_ ed^[gYZ YX USdf UVbpc[_S5 `aVU^QX^QhV^^lf U\p d`aQS\V6
^Yp QcaYRdcQ]Y SlS_UY]_T_ cV[bcQD ]l ^V bcQ\Y aQbb]QcaYSQcm S_X]_W^_bcY
`_ b_XUQ^Yo cQ[ ^QXlSQV]lf _[_^ ‑ `ap]_dT_\m^lf _R\QbcVZ ^Q n[aQ^V5 `_X6
S_\pojYf SlS_UYcm cV[bc b Yb`_\mX_SQ^YV] bS_Yf [__aUY^Qc S [QWU_] _[^VD
]l _bcQSY\Y XQ aQ][Q]Y ^QiVT_ cV[bcQ R�_\mido hQbcm ed^[gYZ Y^YgYQ\Y6
XQgYY Y ^Qbca_Z[Y aVWY]Q cVa]Y^Q\Q5 b_SbV] ^V d`_]p^d\Y S_X]_W^_bcY
b[a_\\Y^TQ 1[Q[ SbVT_ n[aQ^Q5 cQ[ Y _cUV\m^lf VT_ hQbcVZ27

;a_]V `a_hVT_5 S]VbcV b RYR\Y_cV[_Z >3EBC5C aQb`a_bcaQ^pocbp U_`_\6
^YcV\m^lV RYR\Y_cV[YC =5>E5 @1>5< Y 34;7 @VaSQp YX ^Yf5 =5>E5 `_XS_\pVc
b_bcQS\pcm Y SlUQSQcm ^Q n[aQ^ cV[bc_SlV ]V^o5 S [_c_alf S XQSYbY]_bcY
_c ^Qbca_V[ `_\mX_SQcV\m ]_WVc SlRaQcm _UY^ Y\Y ^Vb[_\m[_ `d^[c_S7 2YR6
\Y_cV[Q @1>5< `aVU^QX^QhV^Q U\p aQR_cl b `ap]_dT_\m^l]Y _[^Q]Y5 [_c_alV
]_Tdc hQbcYh^_ `VaV[alSQcmbp5 ^Q[\QUlSQcmbp _U^_ ^Q UadT_V5 _[^Q ]_W^_
`VaV]VjQcm `_ n[aQ^d5 dRYaQcm Y b^_SQ `_[QXlSQcm Y c7 U7 >Q[_^Vg5 34; 13EBC5C
45F5<?@=5>D ;9D2 `aVU_bcQS\pVc gV\lZ apU SYUWVc_S ‑ T_c_Slf n\V]V^c_S
U\p `_bca_V^Yp UYQ\_T_Slf _[_^C `_\p SS_UQ cV[bcQ5 [^_`[Y5 `VaV[\ohQcV\Y
Y c_]d `_U_R^_V7

=7:;7 132 @a_TaQ]]Q ^Q BY RVX bcQ^UQac^_Z
RYR\Y_cV[Y

3 `a_gVbbV YXdhV^Yp pXl[Q BY ]l ^V_U^_[aQc^_ `_Sc_ap\Y5 [Q[ ]Q^cad5
eaQXd BYݷ ]l \oRY] ^V XQ nc_7ݷ CV`Vam5 [_TUQ `aQ[cYhVb[Y SbV S_X]_W^_bcY
nc_T_ pXl[Q ^Q] YXSVbc^l5 ^QbcQ\Q `_aQ `_^pcm5 XQ hc_ WV ]l VT_ Sb6ݷcQ[Y



;=A @a_TaQ]]Ya_SQ^YV ^Q pXl[V BY

\oRY]7 Ncd ^VR_\mido T\QSd ]l `_bSpcY] n[b`VaY]V^cd5 [_c_alZ ^QT\pU6
^_ `a_UV]_^bcaYadVc _U^_ d^Y[Q\m^_V bS_ZbcS_ pXl[Q BY5 UV\QojVV VT_ S_
]^_TYf b\dhQpf ^VXQ]V^Y]l]7

>Qh^ݷ] b c_T_5 hc_ ^Q`YiV] `a_bcV^m[do `a_TaQ]]d5 [_c_aQp `aY^Y]QVc
a_S^_ _UY^ `QaQ]Vca [_]Q^U^_Z bca_[Y5 aQbb]QcaYSQVc VT_ [Q[ Y]p Y XU_a_6
SQVcbp b hV\_SV[_]5 hmݷ Y]p d[QXQ^_5 eaQX_Z Q5<<?5 451B WWW1 1Y]p `_UbcQS6
\pVcbp S]Vbc_ WWW27 5\p ^QhQ\Q `_`a_RdV] ^Q`YbQcm ncd `a_TaQ]]d bQ]l]
_hVSYU^l] b`_b_R_]C
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?c[_]`Y\Ya_SQS ncd `a_TaQ]]d5 ]l `_\dhY] baQS^YcV\m^_ ^VR_\mi_Z Yb6
`_\^pV]lZ eQZ\D S bYbcV]V5 Y]VSiVZbp S aQb`_apWV^YY QSc_aQ ncYf bca_[5
`_\dhV^^lZ ݷ]RY^Qa^Yݷ XQ^Y]Q\ _[_\_ A5> TK `aY S[\ohݷ^^_Z _c\QU_h^_Z
Y^e_a]QgYY Y ]V^miV bV]Y TK ‑ `aY Vݷ _c[\ohV^YY5 c_ Vbcm `aY [_]`Y\p6
gYY RVX e\QTQ 677 ?U^Q[_ cdc Y]VVc ]Vbc_ ^V[_c_a_V Wd\m^YhVbcS_C S nc_c
Yb`_\^pV]lZ eQZ\ ^V S[\ohݷ^ [_U ed^[gYY @B9>D6 Y SbVT_5 hc_ ^dW^_ U\p
Vݷ Yb`_\mX_SQ^Yp 1_^Q bQ]Q SlXlSQVc ]^_T_ UadTYf RYR\Y_cVh^lf ed^[gYZ2D
S]Vbc_ nc_T_ [_]`Y\pc_a `_bca_Y\ ^Q] cQ[ ^QXlSQV]lZ UY^Q]YhVb[Y XQTad6
WQV]lZ Yb`_\^pV]lZ eQZ\5 hc_ _X^QhQVc5 hc_ S `a_gVbbV Sl`_\^V^Yp S `Q6
]pcm b^QhQ\Q RdUVc XQTadWV^ bQ] nc_c eQZ\5 `_c_] [_U5 `_]Vjݷ^^lZ S ^VT_5
`_caVRdVc XQTadX[Y S `Q]pcm UY^Q]YhVb[Y XQTadWQV]_Z SVabYY bcQ^UQac^_Z
RYR\Y_cV[Y pXl[Q BY 1Vb\Y Y^cVaVb^_5 nc_ _Rlh^_ eQZ\ 8<928<9237C?7a5 TUV
a ‑ ^_]Va SVabYY RYR\Y_cV[Y27 >VU_bcQc_[ cQ[_T_ `_Uf_UQ \VT[_ _R^QadWYcm5
Vb\Y XQ`dbcYcm ^Qid `a_TaQ]]d `_U d`aQS\V^YV] dcY\Ycl CDB1355 `_XS_\p6
ojVZ dSYUVcm b`Yb_[ SbVf Sl`_\^V^^lf `a_TaQ]]_Z bYbcV]^lf SlX_S_S D
^Qb5 S`a_hV]5 RdUVc Y^cVaVb_SQcm c_\m[_ Yf [_\YhVbcS_ ‑ hc_Rl dX^Qcm VT_5
U_bcQc_h^_ `_bhYcQcm bca_[Y S `_\dhV^^_] eQZ\VC [_\YhVbcS_ bYbcV]^lf Sl6
X_S_S RdUVc ^Q VUY^Ygd ]V^miV7
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9cQ[5 ^QiQ `a_TaQ]]Q bUV\Q\Q ;A bYbcV]^lf SlX_S_S5 `aYhݷ] `_\VX^l YX ^Yf
c_\m[_ USQ `_b\VU^Yf ‑ GB9D55 [_c_alZ ^Q`VhQcQ\ bca_h[d5 Y 5H9Dh7B?E@5
Yb`_\mXdV]lZ b_SaV]V^^l]Y SVabYp]Y bcQ^UQac^_Z RYR\Y_cV[Y S]Vbc_ caQ6
UYgY_^^_T_ h5H9D U\p XQSVaiV^Yp `a_TaQ]]l7 3bV _bcQ\m^lV ;? SlX_S_S ‑
`_UT_c_SYcV\m^Qp aQR_cQ5 [_c_aQp S _b^_S^_] b_bc_Yc [Q[ aQX S XQTadX[V UY6
^Q]YhVb[_Z RYR\Y_cV[Y7

@_`a_RdV] XQ`aVcYcm [_]`Y\pc_ad Wd\m^YhQcm ‑ `_caVRdV] _c ^VT_ b_6
XUQcm bcQcYhVb[Y b_RaQ^^lZ Yb`_\^pV]lZ eQZ\5 ^V XQSYbpjYZ ^Y _c [Q[Yf
UY^Q]YhVb[Yf RYR\Y_cV[7 Nc_ U_bcYTQVcbp [\oh_] 6CD1D93C

733 6`1<< 67 6CD1D93 7B55D73 6? 7B55D

@_b]_caVS ^Q aQX]Va `_\dhV^^_T_ Yb`_\^pV]_T_ eQZ\Q5 ]l baQXd5 [Q[ T_6
S_aYcbp5 `_hdSbcSdV] aQX^Ygd C aQX]Va ݷRY^Qa^Y[Qݷ d ^Qb Sla_b aQX ncQ[ S
bV]mUVbpcD d QSc_aQ ^Q VT_ bYbcV]V `_\dhY\_bm _[_\_ >?>TK `aY S[\ohݷ^^_Z
_c\QU_h^_Z Y^e_a]QgYY Y _[_\_ >:9TK `aY Sl[\ohV^^_Z7 B UadT_Z bc_a_6
^l5 b^_SQ b_bhYcQS bYbcV]^lV SlX_Sl5 ]l _R^QadWY]5 hc_ S]Vbc_ ;A Yf bcQ\_
SbVT_ :9 ‑ hc_5 S`a_hV]5 c_WV ^V cQ[ ]Q\_7

@_b[_\m[d S ^QiY `\Q^l ^V Sf_UYc aVQ\YXQgYp ed^[gYY @B9>D65 `_`a_Rd6
V] _R_ZcYbm RVX ^V5ݷ _RaQjQpbm ^Q`ap]do [ _`VaQgY_^^_Z bYbcV]V5 U\p hVT_
^Q] `_caVRdVcbp bYbcV]^lZ SlX_S GB9D57 B ncY] SlX_S_] ]l dWV X^Q[_]l
`_ `a_TaQ]]Q] ^Q pXl[V QbbV]R\VaQ 1b]7 c7 :5 2D<7?7>ݷ S `a_TaQ]]Qf ^Q pXl[V
BY ]_W^_ S_b`_\mX_SQcmbp ݷac[_ZݷR_ݷ nc_T_ SlX_SQ5 [_c_aQp SlT\pUYc [Q[
_Rlh^Qp ed^[gYp7 >Q`_]^Y]5 hc_ SlX_S `aY^Y]QVc caY `QaQ]VcaQ5 [_c_alV
]l U\p _RaQjV^Yp [ pUad U9>EH aQb[\QUlSQ\Y `_ aVTYbcaQ]5 Q U\p _RaQjV6
^Yp [ pUad OB55K\M ‑ `_]VjQ\Y S bcV[D ncY `QaQ]Vcal ‑ ^_]Va UVb[aY`c_aQ
`_c_[Q5 QUaVb _R\QbcY `Q]pcY5 TUV ^Qf_Upcbp UQ^^lV U\p XQ`YbY5 Y [_\YhV6
bcS_ UQ^^lf S RQZcQf7 ?Rݷac[Q SlX_SQ GB9D5 S`_\^V VbcVbcSV^^_ _[QXlSQVcbp
Y]VojVZ b\VUdojYZ `a_eY\mC

9>D GB9D519>D 645 3?>CD F?94 341D15 9>D <5>2D

Ed^[gYp _RkpS\V^Q S XQT_\_S_h^_] eQZ\V E>9CD4787
BaQXd WV _c]VcY]5 hc_5 _c[QXQSiYbm _c @B9>D6 S `_\mXd SlX_SQ GB9D55

^Q R_\miY^bcSV bYbcV] 1f_cp Y ^V ^Q SbVf2 ]l ^V U_bcYT^V] b_SVaiV^^_ ^Y6
[Q[_Z n[_^_]YY S aQX]VaV Yb`_\^pV]_T_ eQZ\Q5 Q bYbcV]^lf SlX_S_S ]_WV]
bn[_^_]Ycm ݷgV\lfݷ USQ 1_`pcm WV5 aVXd\mcQcl ^Q SQiVZ bYbcV]V ]_Tdc _c\Y6
hQcmbp25 Y c_ `aY db\_SYY5 Vb\Y d\_WY]bp S _UY^ SlX_S GB9D5D ^_ U\p nc_T_
`_^QU_RY\_bm Rl `YbQcm ed^[gYo [_^[QcV^QgYY bca_[ Y ]^_WVbcS_ SbphV6
b[Yf `a_SVa_[ ^Q `VaV`_\^V^YV RdeVaQ5 hc_ bdjVbcSV^^_ XQTa_]_XUY\_ Rl
^Qi `aY]Va7 @_nc_]d ]l `_bcd`Y] `a_jVC SlS_UYcm ^QU`Ybm RdUV] S caY
`aYݷ]Q5 c_ Vbcm S caY _RaQjV^Yp [ pUadD Sbo n[_^_]Yo nc_5 dSl5 bSVUݷc ^Q
^Vc7 3lT\pUVcm `a_TaQ]]Q RdUVc cQ[C

39>3<E45 EE>9CD478G 83 >?h<92387B55D;73 38
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@_`a_R_SQS _c[_]`Y\Ya_SQcm ncd `a_TaQ]]d Y b aQX_hQa_SQ^YV] dRVUYS6
iYbm5 hc_ ]l ^YhVT_ c_\[_] ^V U_RY\Ybm5 `aYbcd`Y] b_RbcSV^^_ [ c_]d5
aQUY hVT_ Sbݷ XQcVp\Y ‑ `_`lcQV]bp YXRQSYcmbp _c Yb`_\mX_SQ^Yp bcQ^UQac6
^_Z RYR\Y_cV[Y BY7 5\p nc_T_ ^Q] U\p ^QhQ\Q `_caVRdVcbp XQ]V^Ycm cd Vݷ
hQbcm5 S [_c_a_Z aVQ\YX_SQ^Q ^VRVXlXSVbc^Qp VSYUY]Qp^ݷ ed^[gYpݷ 1Q c_h6
^VV5 `_U`a_TaQ]]Q S QbbV]R\Va^_] b]lb\V2 hCD1BD5 f_a_i_ X^Q[_]Qp ^Q] b_
SaV]ݷ^ YXdhV^Yp pXl[Q QbbV]R\VaQ7 9]V^^_ ncQ `_U`a_TaQ]]Q b\dWYc ^Q6
bc_pjVZ c_h[_Z Sf_UQ S `a_TaQ]]d5 c_ Vbcm _`VaQgY_^^Qp bYbcV]Q ^Q bQ]_]
UV\V SlXlSQVc V5ݷ Q S_SbV ^V =19>D [Q[ ]_W^_ \VT[_ U_TQUQcmbp5 ed^[gYo =19>
SlXlSQVc [Q[ aQX `_U`a_TaQ]]Q hCD1BD5 Y]V^^_ ^Q ^Vݷ S_X\QTQocbp _RpXQ^6
^_bcY `_ `_UT_c_S[V QaTd]V^c_S =19>5 Q aQS^_ Y SlX_S h5H9D 1Y\Y hc_ cQ]
Yb`_\mXdVcbp S]Vbc_ ^VT_2 `_b\V c_T_5 [Q[ =19> XQSVaiYc bS_o aQR_cd7

@aY`_]^YS5 hc_ Y [Q[ aQb`_\_WV^_ S bcV[V ^Q ]_]V^c SlX_SQ hCD1BD5 ]l
\VT[_ dRVUY]bp5 hc_ U\p ed^[gYY =19> QaTd]V^cl `aYUݷcbp T_c_SYcm5 cQ[
[Q[ c_5 hc_ S bcV[V dWV Vbcm5 f_cp Y `aVUbcQS\pVc b_R_Z Y]V^^_ cd Y^e_a]Q6
gYo5 [_c_aQp ^Q] ^dW^Q5 ^_ ^V b_SbV] S c_] SYUVD ^Q`_]^Y]5 hc_ `_ QUaVbd
dN\Yf \VWYc [_\YhVbcS_ `QaQ]Vca_S [_]Q^U^_Z bca_[Y5 c_ Vbcm `ap]_6cQ[Y
X^QhV^YV 1B735 ^_ S_c UQ\miV \VWQc d[QXQcV\Y ^Q bQ]Y `QaQ]Vcal5 c_ Vbcm
eQ[cYhVb[Y `ap]_ S bcV[V \VWYc ]QbbYS 1B7F5 ^_ ^Q] SVUm ^dW^_5 hc_Rl
S bcV[V \VWQ\ QUaVb nc_T_ ]QbbYSQ 1`QaQ]Vca 1B7F27 @_nc_]d ]l `_bcd`Y]
`a_jVC XQTadXY] YX bcV[Q S aVTYbca NLa X^QhV^YV 1B735 `_c_] S aVTYbcaV NJa
be_a]YadV] X^QhV^YV 1B7F5 XQcV]5 ^V ca_TQp Y]Vojdobp S bcV[V Y^e_a]Q6
gYo5 XQ^Vbݷ] cdUQ S b__cSVcbcSYY b [_^SV^gYVZ SlX_S_S b^QhQ\Q 1B7F5 `_c_]
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1B73 Y5 ^Q[_^Vg5 SlX_SV] ed^[gYo =19>7 @_b\V Vݷ XQSVaiV^Yp ‑ Vb\Y5 [_^Vh6
^_5 U_ nc_T_ UV\_ U_ZUݷc5 SVUm [c_6c_ S`_\^V ]_T SlXSQcm h5H9D RVX ^QiVT_
dhQbcYp ‑ ^Q] _bcQ^Vcbp YXS\Vhm Vݷ S_XSaQjQV]_V X^QhV^YV YX aVTYbcaQ NJa
Y SlXSQcm h5H9D7

@_\^_bcmo eQZ\5 b_UVaWQjYZ `_U`a_TaQ]]d hCD1BD5 b dhݷc_] [_^SV^gYY
SlX_S_S ?B U9>EH RdUVc SlT\pUVcm cQ[C

7<?21< hCD1BD D >?h<9238CD1BD71C=
5HD5B> =19>
C53D9?> 7D5HD
hCD1BDC =?F 53H5 d5C@f D 1B73 9> 53H
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5\p ?B OB55K\M `aYUݷcbp XQ]V^Ycm `_b\VU^YV caY bca_h[Y ^Q b\VUdojYVC

@EC8 51H D >?G 31<< h5H9D
@EC8 51H
=?F 51H5 :
9>D A98

B\VUdojY] ncQ`_] ^QiVT_ n[b`VaY]V^cQ bcQ^Vc ^Q`YbQ^YV bS_VZ aVQ\YXQ6
gYY ݷ]_acݷR_ݷ U\p bYbcV]^lf SlX_S_S7 @_ R_\mi_]d bhݷcd5 ^Q] U_bcQc_h^_
_U^_T_ \Yim SlX_SQ GB9D55 ^_5 hc_Rl `_[QXQcm5 [Q[ Sbݷ SlT\pUV\_ Rl U\p
R_\VV bVamݷX^_Z `a_TaQ]]l5 ]l ^Q`YiV] _Rݷac[Y U\p USdf SlX_S_SC GB9D5
Y B514 1VT_ `a_eY\m SlT\pUYc cQ[ WV5 [Q[ Y `a_eY\m GB9D55 c_\m[_ RVX b\_6
SQ 3?>CD5 SVUm S ncd _R\Qbcm `Q]pcY UQ^^lV XQ`YblSQocbp2D S_ YXRVWQ^YV
\Yi^VZ `dcQ^Ygl ^QX_Sݷ] ^QiY SVabYY _Rݷac_[ CIChGB9D5 Y CIChB5147 ;Q[ Y
U\p ݷQbc_pjYf^ݷ _Rݷac_[ bYbcV]^lf SlX_S_S5 ]l `aVUdb]_caY] T\_RQ\m^do
`VaV]V^^do U\p faQ^V^Yp [_UQ _iYR[Y5 [_c_ado5 _`pcm6cQ[Y S_ YXRVWQ^YV
`dcQ^Ygl5 ^QX_Sݷ] CICh5BB>?7

?c]VcY] baQXd WV5 hc_ aVQ\YXQgYY ncYf USdf SlX_S_S5 [Q[ Y S__RjV SbVf
bYbcV]^lf SlX_S_S5 Y]VojYf caY `QaQ]VcaQ5 aQXapU^_bcm [_c_alf ^V `aV6
SliQVc <; RYc5 caVRdoc b_SVaiV^^_ _UY^Q[_S_Z `_b\VU_SQcV\m^_bcY [_]Q^U
Y _c\YhQocbp c_\m[_ ^_]Va_] bYbcV]^_T_ SlX_SQ7 @_nc_]d ]l b_XUQUY] _R6
jdo U\p SbVf ݷf]Vbc^lfݷcaݷ SlX_S_S aVQ\YXQgYo5 Q bQ]Y _Rݷac[Y bYbcV]6
^lf SlX_S_S RdUdc `aVUbcQS\pcm b_R_Z \Yim c_h[Y Sf_UQ 1Q ^V gV\lV `_U6
`a_TaQ]]l25 [_c_alV RdUdc `_]VjQcm ^dW^lZ ^_]Va bYbcV]^_T_ SlX_SQ S
aVTYbca NJa Y UV\Qcm `a_bc_Z 1RVXdb\_S^lZ2 `VaVf_U ^Q _Rjdo aVQ\YXQgYo
caݷf]Vbc^_T_ SlX_SQ7 Hc_ [QbQVcbp nc_Z aVQ\YXQgYY5 c_ _^Q RdUVc UVZbcS_6
SQcm S b__cSVcbcSYY b [_^SV^gYVZ LMNLUC b_faQ^pcm bcQa_V X^QhV^YV NKY5



;>; @a_TaQ]]Ya_SQ^YV ^Q pXl[V BY

b_XUQSQcm [\QbbYhVb[YZ bcV[_SlZ eaVZ]5 dWV S [ݷ^ b_faQ^pcm bcQa_V X^Q6
hV^YV NKa 1b_T\Qb^_ `aQSY\Q] LMNLU5 SlXSQ^^Qp `_U`a_TaQ]]Q Y]VVc `aQ6
S_ Yb`_acYcm NJa5 NLa Y NMa5 Q ^QiQ aVQ\YXQgYp _Rݷac_[ Sl^dWUV^Q cQ[WV
Yb`_\mX_SQcm NKY Y NKa5 `_nc_]d ncY USQ aVTYbcaQ _^Q b_faQ^pVc S bcV[V Y
`_c_] S_bbcQ^QS\YSQVc25 XQcV]5 _RaQcYSiYbm [ b__cSVcbcSdojY] `_XYgYp]
bcV[Q5 YXS\Vhm _ccdUQ `QaQ]Vcal bYbcV]^_T_ SlX_SQ5 aQX\_WYcm Yf S b__c6
SVcbcSYY b [_^SV^gYVZ ?B U9>EH `_ aVTYbcaQ] NKa5 NLa Y NMa5 XQcV]5 ^Q[_^Vg5
_cUQcm d`aQS\V^YV pUad _`VaQgY_^^_Z bYbcV]lD `_ S_XSaQjV^YY Slpb^Ycm
1_`pcm WV5 S b__cSVcbcSYY b [_^SV^gYVZ U9>EH25 ^V ^Qf_UYcbp \Y S_XSaQj6^ݷ
^_V X^QhV^YV S UYQ`QX_^V _c 9H66666999 U_ 9H666666665 Vb\Y UQ ‑ XQ^VbcY
VT_ S CICh5BB>?5 Q S NJa _bcQSYcm X^QhV^YV 6:5 Vb\Y WV ^Vc5 c_ `a_bc_ SVa^dcm
d`aQS\V^YV SlXSQSiV]d5 `aVUSQaYcV\m^_ S_bbcQ^_SYS b_bc_p^YV aVTYbca_S Y
bcV[Q7 @_\^_bcmo ^Qi ]_Ud\m RdUVc SlT\pUVcm cQ[C

7<?21< CIChB514 D >?h<923831<<C71C=
7<?21< CIChGB9D5
7<?21< CICh5BB>?

C53D9?> 7D5HD

75>5B93hCIC31<<h<C
@EC8 52@
=?F 52@5 5C@
@EC8 52H
=?F 52H5 d52@4Af
=?F 53H5 d52@4:;f
=?F 54H5 d52@4:?f
9>D A98
=?F 54H5 51H
1>4 54H5 9666669998
3=@ 54H5 9666669998
:>J 7?;1I
=?F dCICh5BB>?f5 51H
=?F 51H5 6:

7?;1IC @?@ 52H
=?F 5C@5 52@
@?@ 52@
B5D

CIChB514C =?F 51H5 <
:=@ 75>5B93hCIC31<<h<

CIChGB9D5C =?F 51H5 =
:=@ 75>5B93hCIC31<<h<

C53D9?> 72CC
CICh5BB>? B5C4 :

5\p OB55K\M `_U`a_TaQ]]Q 75>5B93hCIC31<<h< RdUVc SlT\pUVcm ^Q]^_T_
`a_jV5 SVUm `QaQ]Vcal bYbcV]^_T_ SlX_SQ `VaVUQocbp hVaVX bcV[5 Q S bcV6



=7:;7 132 @a_TaQ]]Q ^Q BY RVX bcQ^UQac^_Z RYR\Y_cV[Y ;><

[V _^Y d ^Qb dWV \VWQc5 `aYc_] S ^dW^_] `_apU[V7 8UVbm ]l b]_WV] bVRV
`_XS_\Ycm ^V _e_a]\pcm `_\^_gV^^lZ bcV[_SlZ eaVZ]5 `_b[_\m[d ^Y[Q[Yf
\_[Q\m^lf `VaV]V^^lf Yb`_\mX_SQcm ^V RdUV]5 b_faQ^pcm Y S_bbcQ^QS\YSQcm
aVTYbcal ^Q] c_WV ^V ^dW^_7 3lT\pUVcm nc_ RdUVc cQ[C

75>5B93hCIC31<<h<C
9>D A98
:>3 7?;1I
=?F dCICh5BB>?f5 51H
=?F 51H5 6:

7?;1IC B5D

2_\miV aQX\YhYZ ]VWUd U9>EH Y OB55K\M d ^Qb ^V `aVUSYUYcbp5 c_ Vbcm SVbm
_bcQSiYZbp cV[bc ^QiVT_ `aY]VaQ `_U_ZUݷc U\p _RVYf bYbcV]7

3Va^ݷ]bp [ ^QiVZ T\QS^_Z `a_TaQ]]V Y `VaV`YiV] Vݷ b aQbhݷc_] ^Q Yb6
`_\mX_SQ^YV c_\m[_ hc_ ^Q`YbQ^^lf _Rݷac_[ S]Vbc_ ed^[gYY GB9D5 YX bcQ^6
UQac^_Z RYR\Y_cV[Y7 5\p nc_T_ ^Q] `aYUݷcbp dRaQcm UYaV[cYSd 39>3<E455
U_RQSYcm `a_c_cY` ed^[gYY CIChGB9D5 Y XQ]V^Ycm SbV SlX_Sl GB9D5 SlX_6
SQ]Y CIChGB9D57 @_\dhYcbp b\VUdojVVC

83 >?h<92387B55D<73 38
9>D CIChGB9D519>D 645 3?>CD F?94 32E65 9>D C9J52D

CD1D93 3?>CD 381B 4E>>?df F 2R 4?>’D ;>?G 8?G D? 7B55D I?Ee>2D
CD1D93 3?>CD 381B 85<<?df F 2Q5<<?5 451B 2D

CD1D93 9>D CDB9>7h<5>7D813?>CD 381B 3C2
K

9>D 9 F 9D
G89<51Cd9f2

944D
B5DEB> 9D

M

9>D =19>19>D 1B735 381B 331B7F2
K

9611B73 E ;2 K
CIChGB9D51:5 4E>>?5 C9J5?614E>>?26:2D
B5DEB> :D

M
CIChGB9D51:5 85<<?5 C9J5?6185<<?26:2D
CIChGB9D51:5 1B7Fd:f5 CDB9>7h<5>7D811B7Fd:f22D
CIChGB9D51:5 2e>25 :2D
B5DEB> 9D

M

?RaQcYcV S^Y]Q^YV5 hc_ XUVbm ^Vc ^Y _U^_Z UYaV[cYSl 39>3<E455 hc_ SlT\p6
UYc ^Vb[_\m[_ ^V`aYSlh^_ U\p cV[bcQ ^Q BYD ^_ S[\ohV^Yp XQT_\_S_h^Y[_S
cdc UVZbcSYcV\m^_ ^V ^dW^l5 SVUm VUY^bcSV^^Qp S^Vi^pp ed^[gYp5 [_c_ado



;>= @a_TaQ]]Ya_SQ^YV ^Q pXl[V BY

]l Yb`_\mXdV] ‑ nc_ CIChGB9D55 Vݷ `a_c_cY` ]l ^Q`YbQ\Y `ap]_ S cV[bcV7
=l5 S`a_hV]5 ]_T\Y Rl b^QRUYcm ^Qi ]_Ud\m 31<<C71C= XQT_\_S_h^l] eQZ6
\_]5 ^QXSQS VT_5 [ `aY]Vad5 31<<C78C

396>456 LJUU\hQh\NW][b
34569>5 LJUU\hQh\NW][b

9>D CIChB51419>D 645 F?94 32E65 9>D C9J52D
9>D CIChGB9D519>D 645 3?>CD F?94 32E65 9>D C9J52D
5HD5B> 9>D CICh5BB>?D

35>496

6b\Y cQ[ bUV\Qcm5 c_ S cV[bcV bQ]_Z `a_TaQ]]l bc_Yc5 `_6SYUY]_]d5 dRaQcm
`a_c_cY` CIChGB9D5 Y `_U[\ohYcm XQT_\_S_h^Y[ UYaV[cYS_Z

39>3<E45 231<<C782

BR_a[d `a_TaQ]]l `a_YXSVUݷ] cQ[C

>1C= 66 5<6 CD1BD71C=
>1C= 66 5<6 31<<C71C=
733 6`1<< 63 7B55D<73
<4 CD1BD7? 31<<C7? 7B55D<7? 6? 7B55D<

6b\Y Sl aQR_cQVcV S ?=6RYc^_Z bYbcV]V5 `_caVRdVcbp pS^l] _RaQX_] b__R6
jYcm [_]`Y\pc_ad 733 Y aVUQ[c_ad bSpXVZ5 hc_ gV\mo pS\pVcbp QafYcV[cdaQ
<;6RYc^QpC

733 6=<; 6`1<< 63 7B55D<73
<4 6= 5<6h9<A? CD1BD7? 31<<C7? 7B55D<7? 6? 7B55D<
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^Vc ‑ ^QZUYcV [_T_6^YRdUm5 [c_ b]_WVc SQ] `_]_hm7 9XdhQcm _`VaQgY_^^lV bYbcV]l
[Q[ `aVU]Vc5 ^V `_^Y]Qp _b^_S Yf ed^[gY_^Ya_SQ^Yp5 ^VS_X]_W^_7

>Q] cQ[WV YXSVbc^_5 hc_ [_]Q^Ul5 [_c_alV d]VVc Sl`_\^pcm gV^caQ\m6
^lZ `a_gVbb_a5 UV\pcbp ^Q `aYSY\VTYa_SQ^^lV Y ^V`aYSY\VTYa_SQ^^lV5 Q bQ]
`a_gVbb_a ]_WVc aQR_cQcm S `aYSY\VTYa_SQ^^_] aVWY]V Y\Y S _TaQ^YhV^^_]
aVWY]VD S `VaS_] `a_gVbb_a T_c_S Sl`_\^pcm \oRlV [_]Q^Ul5 S_ Sc_a_] ‑
c_\m[_ ^V`aYSY\VTYa_SQ^^lV7 ?`VaQgY_^^Qp bYbcV]Q bcQacdVc S `aYSY\VTY6
a_SQ^^_] aVWY]V5 Q [_TUQ VZ `aYf_UYcbp _cUQcm d`aQS\V^YV `_\mX_SQcV\m6
b[_Z XQUQhV5 _^Q ]V^pVc aVWY] `a_gVbb_aQ ^Q _TaQ^YhV^^lZ7

@a_gVbb_a ]_WVc `VaVZcY _RaQc^_ S `aYSY\VTYa_SQ^^lZ aVWY] c_\m[_
`aY db\_SYY _U^_SaV]V^^_Z `VaVUQhY d`aQS\V^Yp ^Q cQ[ ^QXlSQV]lV _RaQ6
R_chY[Y ‑ eaQT]V^cl `a_TaQ]]^_T_ [_UQ5 QUaVbQ [_c_alf XQUQ^l XQaQ^VV5
S_ SaV]p aQR_cl S `aYSY\VTYa_SQ^^_] aVWY]V5 Y ncY QUaVbQ ^V\mXp YX]V6
^Ycm5 ^Qf_Upbm S aVWY]V _TaQ^YhV^^_]D VbcVbcSV^^_5 _`VaQgY_^^Qp bYbcV6
]Q ^QbcaQYSQVc `a_gVbb_a cQ[5 hc_Rl S a_\Y _RaQR_chY[_S Yb`_\mX_SQ\Ybm
Vݷ b_RbcSV^^lV eaQT]V^cl7 ;Q[ b\VUbcSYV5 _U^_SaV]V^^_ b `VaV[\ohV^YV]
aVWY]Q `a_gVbb_aQ ^Q `aYSY\VTYa_SQ^^lZ d`aQS\V^YV SbVTUQ S_XSaQjQVcbp
_`VaQgY_^^_Z bYbcV]V5 cQ[ hc_ c_\m[_ Vݷ [_U ]_WVc Sl`_\^pcm `aYSY\VTYa_6
SQ^^lV [_]Q^Ul5 R_\miV ^Y d [_T_ cQ[_Z S_X]_W^_bcY ^Vc7 3_XSaQc d`aQS6
\V^Yp bYbcV]V `a_Ybf_UYc S caݷf _b^_S^lf b\dhQpfC [_TUQ S^Y]Q^YV _`VaQ6
gY_^^_Z bYbcV]l caVRdVcbp S^Vi^V]d dbca_ZbcSd 1Q``QaQc^lV8S^Vi^YV
`aValSQ^Yp Y\Y `a_bc_ `aValSQ^Yp2D [_TUQ `a_gVbb_a ^V ]_WVc Yb`_\6
^Ycm _hVaVU^do [_]Q^Ud YX6XQ Vݷ ^V[_aaV[c^_bcY ‑ ^VbdjVbcSdojVT_ [_UQ
_`VaQgYY5 UV\V^Yp ^Q ^_\m5 _RaQjV^Yp XQ `aVUV\l _cSVUݷ^^_Z XQUQhV `Q]p6
cY Y c7 `7 1S^dcaV^^YV `aValSQ^Yp Y\Y Yb[\ohV^Yp2D Y `aY bYbcV]^_]
SlX_SV 1Y^_TUQ T_S_apc5 hc_ bYbcV]^lV SlX_Sl aVQ\YXdocbp b `_]_jmo `a_6
TaQ]]^lf `aValSQ^YZ27

@_UhVa[^ݷ]5 hc_ b ]_]V^cQ XQTadX[Y pUa_ pS\pVcbp VUY^bcSV^^_Z
`a_TaQ]]_Z5 [_U [_c_a_Z Sl`_\^pVcbp S `aYSY\VTYa_SQ^^_] aVWY6
]V gV^caQ\m^_T_ `a_gVbb_aQ7 3bV _bcQ\m^lV `a_TaQ]]l5 S^V XQSYbY]_6
bcY _c da_S^p Yf `_\^_]_hYZ5 Sl`_\^pocbp S _TaQ^YhV^^_] aVWY]V S SYUV



;>A ?RkV[cl Y db\dTY _`VaQgY_^^_Z bYbcV]l

`_\mX_SQcV\mb[Yf XQUQh 1aYb7 >7:27 3l^dWUV^^Qp _Rf_UYcmbp c_\m[_ ^V`aYSY6
\VTYa_SQ^^l]Y [_]Q^UQ]Y5 `_\mX_SQcV\mb[Qp XQUQhQ bQ]Q `_ bVRV ^V ]_WVc
bUV\Qcm ^YhVT_ cQ[_T_5 hc_ `_S\Yp\_ Rl ^Q Sbo SlhYb\YcV\m^do bYbcV]d: S
gV\_]5 f_cp _^Q ]_WVc `_`a_bYcm _ cQ[Yf UVZbcSYpf _`VaQgY_^^do bYbcV]d7

=l cQ[WV db`V\Y _RbdUYcm5 hc�_ ^Q bQ]_] UV\V b[alSQVcbp `_U cVa]Y6
^_] U^_SaV]V^^_V_ݷ Sl`_\^V^YV XQUQhݷD ]l dWV X^QV]5 hc_ ]d\mcYXQUQh6
^_bcm RlSQVc `Q[Vc^_Z 5 TUV XQUQhQ `VaVbcQݷc Sl`_\^pcmbp \Yim U_ZUp
U_ [_^gQ5 \YR_ [_TUQ VZ caVRdVcbp U_WUQcmbp [Q[_T_6^YRdUm b_RlcYp5 hQjV
SbVT_ ‑ _[_^hQ^Yp _`VaQgYY SS_UQD [a_]V c_T_5 bdjVbcSdVc aVWY] aQXUV6
\V^Yp SaV]V^Y 5 `aY [_c_a_] XQUQhY U_`_\^YcV\m^_ ]_Tdc b]V^pcm UadT
UadTQ5 Vb\Y _U^Q YX ^Yf db`V\Q _caQR_cQcm _`aVUV\ݷ^^_V [_\YhVbcS_ SaV]V6
^Y5 Q S bYbcV]V Vbcm UadTYV XQUQhY5 T_c_SlV [ Sl`_\^V^Yo7 @Q[Vc^lZ aVWY]
`aY]V^pVcbp ^Q SbVS_X]_W^lf bd`Va[_]`mocVaQf5 TUV [_^[aVc^Qp `_b\VU_6
SQcV\m^_bcm _RaQR_c[Y XQUQh ^V bc_\m SQW^Q5 SQW^VV Yf _RjVV [_\YhVbcS_5
[_c_a_V bYbcV]Q db`VVc _RaQR_cQcm XQ VUY^Ygd SaV]V^Y5 Y ^Vc b]lb\Q cVapcm
UaQT_gV^^_V `a_gVbb_a^_V SaV]p ^Q \Yi^YV `VaV[\ohV^Yp ]VWUd XQUQhQ]Y7
5\p ]QiY^5 SVUdjYf ^V`_baVUbcSV^^lZ UYQ\_T b `_\mX_SQcV\p]Y5 Q cQ[WV
U\p bVaSVa^lf ]QiY^5 _Rb\dWYSQojYf ]^_WVbcS_ [\YV^c_S _U^_SaV]V^^_5
`Q[Vc^lZ aVWY] ^V `_Uf_UYc Y `aYf_UYcbp `aY]V^pcm aVWY] aQXUV\V^Yp SaV6
]V^Y5 _RVb`VhYSQojYZ [QWU_Z XQUQhV5 [_c_aQp T_c_SQ [ Sl`_\^V^Yo5 _`aV6
UV\ݷ^^do U_\o `a_gVbb_a^_T_ SaV]V^Y7 @aY nc_] b_XUQݷcbp S`VhQc\V^YV5 hc_
[QWUQp XQUQhQ aQR_cQVc ^Q bS_VZ b_RbcSV^^_Z ]QiY^V5 S_X]_W^_5 R_\VV ]VU6
\V^^_Z7 ;a_]V ncYf USdf aVWY]_S5 SlUV\poc cQ[WV `a_]VWdc_h^lZ ^VSl6
cVb^pojYZ aVWY] ]d\mcYXQUQh^_bcY 5 bVZhQb SliVUiYZ YX d`_caVR6
\V^Yp5 Y aVWY] aVQ\m^_T_ SaV]V^Y 5 TUV XQUQhQ `\Q^Ya_SjY[Q ^V S c_]5
hc_Rl UQcm SbV] `_aQR_cQcm f_cm b[_\m[_6^YRdUm5 Q S c_]5 hc_Rl _RVb`VhYcm
`aVUb[QXdV]_bcm ݷ_TapX^_Tݷ SaV]V^Y Sl`_\^V^Yp XQUQhY5 c7 V7 S_X]_W^_bcm
XQaQ^VV `_^pcm5 db`VVc \Y cQ Y\Y Y^Qp `a_TaQ]]Q XQSVaiYcmbp [ XQUQ^^_]d
]_]V^cd SaV]V^Y7

>Q[_^Vg5 ^Q] YXSVbc^_5 hc_ U\p `_\^_gV^^_T_ _RVb`VhV^Yp ]d\mcYXQUQh6
^_T_ aVWY]Q Q``QaQcdaQ [_]`mocVaQ U_\W^Q `_UUVaWYSQcm `_ ]V^miVZ ]V6
aV hVclaV S_X]_W^_bcYC Q``QaQc `aValSQ^YZ5 XQjYcd `Q]pcY5 aQXUV\V^YV
]QiY^^lf [_]Q^U ^Q _Rlh^lV Y `aYSY\VTYa_SQ^^lV 1b `_UUVaW[_Z b__cSVc6
bcSdojYf aVWY]_S `a_gVbb_aQ2 Y cQZ]Va ‑ `a_bcVZiVV dbca_ZbcS_5 TV^VaY6
adojVV XQ`a_bl `aValSQ^Yp hVaVX aQS^lV `a_]VWdc[Y SaV]V^Y7

3bV ncY bSVUV^Yp _R _`VaQgY_^^lf bYbcV]Qf ]l Rl\Y Sl^dWUV^l `aYS_6
UYcm S `aVUlUdjYf hQbcpf ^QiVZ [^YTY5 `_b[_\m[d RVX ^Yf ^V ]_T\Y USYTQcm6
bp UQ\miVD ^_ XQUQhY5 bc_pSiYV `VaVU ^Q]Y aQ^VV5 Rl\Y U_bcQc_h^_ b\_W^l
bQ]Y `_ bVRV5 cQ[ hc_ _`VaQgY_^^lV bYbcV]l `aYi\_bm _RbdWUQcm U_S_\m^_
`_SVaf^_bc^_7

@_Ua_R^_V aQbb]_caV^YV _`VaQgY_^^lf bYbcV] \_TYh^_ aQXUV\pVcbp ^Q
USQ Qb`V[cQC [Q[ SlT\pUpc db\dTY5 [_c_alV _`VaQgY_^^Qp bYbcV]Q `aVU_bcQS6

:@_U SlhYb\YcV\m^_Z bYbcV]_Z `_^Y]QVcbp5 TadR_ T_S_ap5 [_]`mocVa b_ SbV]Y
`a_TaQ]]Q]Y5 [_c_alV ^Q [ݷ^ Yb`_\mXdocbp7



>7:7 ?`VaQgY_^^Qp bYbcV]QC hc_ nc_ Y XQhV] ;>B

\pVc `a_TaQ]]Q]5 Sl`_\^pojY]bp `_U Vݷ d`aQS\V^YV]5 Y [Q[_S_ dbca_ZbcS_
bQ]_Z bYbcV]l7 3 nc_Z Y USdf `_b\VUdojYf hQbcpf ^QiVZ [^YTY ]l `_bcQaQ6
V]bp _bSVcYcm `VaSlZ Qb`V[c5 c_ Vbcm `_[QXQcm5 [Q[ SlT\pUYc _`VaQgY_^^Qp
bYbcV]Q b c_h[Y XaV^Yp `a_TaQ]]YbcQ5 ^V`_baVUbcSV^^_ Yb`_\mXdojVT_ bY6
bcV]^lV SlX_Sl7 8Q[\ohYcV\m^Qp hQbcm nc_T_ c_]Q5 S_bm]Qp S _RjVZ ^d]V6
aQgYY5 `_bSpjV^Q c_]d5 [Q[ _`VaQgY_^^Qp bYbcV]Q dbca_V^Q Y [Q[Y] _RaQX_]
_^Q ed^[gY_^YadVc7

6b\Y XQUQcmbp S_`a_b_]5 XQhV] ^dW^Q _`VaQgY_^^Qp bYbcV]Q Y hc_ `_\VX6
^_T_ _^Q UV\QVc5 c_ _cSVc ]_W^_ bSVbcY SbVT_ [ USd] `d^[cQ]7 3_6`VaSlf5
_`VaQgY_^^Qp bYbcV]Q d`aQS\pVc `_\mX_SQcV\mb[Y]Y XQUQhQ]Y5 c_ Vbcm d]V6
Vc XQ`db[Qcm `a_TaQ]]l 1`aYhݷ] cQ[5 hc_Rl ^V `_cVapcm `aY nc_] [_^ca_\p
XQ ]QiY^_Z S gV\_]25 aQb`aVUV\pVc ]VWUd ^Y]Y `a_gVbb_a^_V SaV]p Y _`V6
aQcYS^do `Q]pcm5 UQݷc S_X]_W^_bcm XQ`djV^^l] `a_TaQ]]Q] SXQY]_UVZ6
bcS_SQcm ]VWUd b_R_Z `aY S_X^Y[^_SV^YY cQ[_Z `_caVR^_bcY7 3_6Sc_alf5 _^Q
`_\^_bcmo RVaݷc ^Q bVRp d`aQS\V^YV Q``QaQc^_Z hQbcmo [_]`mocVaQ7 EQ[cY6
hVb[Y _`VaQgY_^^Qp bYbcV]Q ‑ nc_ bS_V_RaQX^Qp `a_b\_Z[Q ]VWUd `aY[\QU6
^l]Y `a_TaQ]]Q]Y Y 5ݷ[_WV\VXݷ [__aUY^YadojQp Yf SXQY]_UVZbcSYV7 ;QW6
UlZ YX ncYf Qb`V[c_S XQb\dWYSQVc _cUV\m^_T_ _RbdWUV^Yp5 hV] ]l bVZhQb Y
XQZ]ݷ]bp7

>7:7;7 D`aQS\V^YV `_\mX_SQcV\mb[Y]Y XQUQhQ]Y

; d`aQS\V^Yo `_\mX_SQcV\mb[Y]Y XQUQhQ]Y _c^_bYcbp `aVWUV SbVT_ XQ6
`db[ XQUQh Y Yf _bcQ^_S7 3 bQ]_] UV\V5 bQ] eQ[c `_pS\V^Yp XQUQhY S bYbcV]V
_X^QhQVc5 hc_ Vݷ [c_6c_ XQ`dbcY\D [Q[ Rl\_ XQ]VhV^_ SliV5 _`VaQgY_^^Qp bY6
bcV]Q5 bcQac_SQS ^Q [_]`mocVaV5 `_\^_bcmo XQfSQclSQVcݷ S\Qbcm5ݷ cQ[ hc_
XQ`dbcYcm XQUQhd ]_WVc c_\m[_ _^Q7 B UadT_Z bc_a_^l5 XQUQhY Y]Voc bS_Z6
bcS_ XQSVaiQcmbp5 Y UVZbcSYV5 _RaQc^_V XQ`db[d5 c_ Vbcm _bcQ^_S XQUQhY ‑ c_6
WV5 VbcVbcSV^^_5 Sl`_\^pVc Y]V^^_ _`VaQgY_^^Qp bYbcV]QC b [QWU_Z XQUQhVZ
d ^Vݷ bSpXQ^l U_bcQc_h^_ b\_W^lV bcad[cdal UQ^^lf5 Y c_\m[_ _^Q X^QVc5
[Q[ Yf ^dW^_ `aQSY\m^_ ]_UYeYgYa_SQcm5 hc_Rl Yb[\ohYcm XQSVaiݷ^^do
XQUQhd YX _hVaVUY ^Q Sl`_\^V^YV5 SlbS_R_UYcm XQ^pcdo Vo `Q]pcm Y c7 `7

;a_]V c_T_5 [ d`aQS\V^Yo XQUQhQ]Y b\VUdVc _c^VbcY `\Q^Ya_SQ^YV SaV]V6
^Y gV^caQ\m^_T_ `a_gVbb_aQD [_\m b[_a_ d ^Qb S bYbcV]V ]_WVc _U^_SaV]V^^_
bdjVbcS_SQcm R_\miV _U^_Z XQUQhY5 ^dW^_ [Q[6c_ aQb`aVUV\pcm ]VWUd ^Y]Y
SaV]p gV^caQ\m^_T_ `a_gVbb_aQ 1Y\Y gV^caQ\m^lf `a_gVbb_a_S5 Vb\Y Yf R_\m6
iV _U^_T_5 Q S ^QiV SaV]p nc_ _Rlh^_ cQ[ Y Vbcm25 SaV]V^^_ `aY_bcQ^QS\YSQcm
_U^Y XQUQhY Y bcQSYcm ^Q Yb`_\^V^YV UadTYV7 3 XQSYbY]_bcY _c Yb`_\mXdV]_T_
cY`Q ]d\mcYXQUQh^_bcY XQUQhV ]_WVc Rlcm `aVU_bcQS\V^Q S_X]_W^_bcm aQ6
R_cQcm5 `_[Q VZ Vbcm hc_ UV\Qcm 1`Q[Vc^Qp ]d\mcYXQUQh^_bcm25 \YR_ XQUQhQ]
]_Tdc SlUV\pcmbp [SQ^cl SaV]V^Y;5 `_ YbcVhV^YY [_c_alf `\Q^Ya_SjY[

;?c]VcY]5 hc_ Ybf_U^lZ Q^T\_pXlh^lZ cVa]Y^ ‑ D9=5 C<935D b\_S_ AE1>DE= S nc_]
[_^cV[bcV Yb`_\mXdVcbp aVWV ‑ _Rlh^_ S b\dhQpf5 [_TUQ [SQ^c SaV]V^Y Y]VVc `VaV]V^^do
U\Y^d Y aVhm YUݷc _ SlhYb\V^YY nc_Z U\Y^l7



;?9 ?RkV[cl Y db\dTY _`VaQgY_^^_Z bYbcV]l

b^Y]QVc cV[djdo XQUQhd b Sl`_\^V^Yp Y UQݷc `_aQR_cQcm UadTY] XQUQhQ]
1[_^Vh^_5 Vb\Y S bYbcV]V Vbcm UadTYV XQUQhY5 T_c_SlV [ Sl`_\^V^Yo27

D`aQS\V^Yp `_\mX_SQcV\mb[Y]Y XQUQhQ]Y cQ[WV `_UaQXd]VSQVc d`aQS\V6
^YV _`VaQcYS^_Z `Q]pcmo S iYa_[_] b]lb\V5 S[\ohQojV]5 ^Q`aY]Va5 aQb6
`aVUV\V^YV Y]VojVZbp `Q]pcY ]VWUd XQUQhQ]Y5 d`aQS\V^YV ^Qbca_Z[Q]Y
SYacdQ\m^_Z `Q]pcY5 XQjYc_Z `Q]pcY Y `a_hY]Y S_X]_W^_bcp]Y Q``QaQcd6
al5 bSpXQ^^l]Y b _`VaQcYS^_Z `Q]pcmo7 3aV]V^^Qp _c[Qh[Q< UQ^^lf YX
_`VaQcYS^_Z `Q]pcY ^Q UYb[ b gV\mo Vݷ SlbS_R_WUV^Yp c_WV _c^_bYcbp [
d`aQS\V^Yo `Q]pcmo7

?cUV\m^l] XQ`djV^^l] S bYbcV]V `a_TaQ]]Q] 1cQ[ ^QXlSQV]l] `a_gVb6
bQ]2 ^dW^_ UQcm S_X]_W^_bcm `aY ^V_Rf_UY]_bcY SXQY]_UVZbcS_SQcm ]VWUd
b_R_ZD ^_ `_b[_\m[d `_S\Ypcm UadT ^Q UadTQ ^Q`ap]do _^Y ^V ]_Tdc5 baVUbcSQ
U\p cQ[_T_ SXQY]_UVZbcSYp U_\W^Q `aVU_bcQS\pcm Y] _`VaQgY_^^Qp bYbcV]QD
Y^QhV T_S_ap5 [ d`aQS\V^Yo `_\mX_SQcV\mb[Y]Y XQUQhQ]Y _c^_bYcbp cQ[WV
_aTQ^YXQgYp ]VW`a_gVbb^_T_ SXQY]_UVZbcSYp7

>Q[_^Vg5 [ d`aQS\V^Yo `_\mX_SQcV\mb[Y]Y XQUQhQ]Y ]l _c^Vbݷ] aQXTaQ6
^YhV^YV `_\^_]_hYZ7 BaQXd _c]VcY]5 hc_ aVhm _Rlh^_ YUݷc _ `_\^_]_hYpf
`_\mX_SQcV\VZ5 ^_ aVQ\m^_ `_\^_]_hYp]Y S bYbcV]V _R\QUQVc ^V hV\_SV[5 Q
XQ`djV^^Qp `a_TaQ]]Q ‑ Sbݷ c_c WV `a_gVbb5 [_c_alZ ]_WVc `aVUbcQS\pcm
b_R_Z `_\mX_SQcV\mb[do XQUQhd Y\Y Vݷ hQbcm7

3 bYbcV]V5 [ [_c_a_Z Y]VVc U_bcd` ]^_T_ `_\mX_SQcV\VZ ‑ ^Q`aY]Va5 Vb\Y
nc_ bVaSVa^lZ [_]`mocVa5 _Rb\dWYSQojYZ Tad``d \oUVZ Y\Y gV\_V `aVU6
`aYpcYV ‑ ^V_Rf_UY]_bcm aVT\Q]V^cYa_SQ^Yp U_bcd`Q `_\mX_SQcV\VZ [ Y]V6
ojY]bp aVbdabQ] _hVSYU^QC UQWV Vb\Y Yb[\ohYcm X\_^Q]VaV^^lV UVZbcSYp
1hc_5 S__RjV T_S_ap5 dWV bQ]_ `_ bVRV UQ\V[_ ^V SbVTUQ S_X]_W^_25 `a_bclV
1^V X\_^Q]VaV^^lV2 _iYR[Y `_\mX_SQcV\VZ S cQ[_Z bYbcV]V ]_Tdc `aYS_UYcm
[ b\Yi[_] bVamݷX^l] `_b\VUbcSYp]5 Vb\Y d [QWU_T_ RdUVc S_X]_W^_bcm bUV6
\Qcm S bYbcV]V hc_ dT_U^_7 >_ ]^_T_`_\mX_SQcV\mb[YV [_]`mocVal SbcaVhQ6
ocbp baQS^YcV\m^_ aVU[_5 cQ[ hc_ cQ[_Z b\dhQZ5 ^Q `VaSlZ SXT\pU5 ]_W^_
Rl\_ Rl bhYcQcm Yb[\ohV^YV] YX `aQSY\5 Q U\p ]QiY^5 ^V `aVU`_\QTQojYf
aQR_cl R_\mi_T_ hYb\Q aQX^lf \oUVZ ‑ ^Q`aY]Va5 U\p U_]Qi^Yf [_]`mo6
cVa_S5 ^_dcRd[_S5 _eYb^lf aQR_hYf ]Vbc ‑ `_\mX_SQcV\o [_]`mocVaQ ]_W^_
`aVU_bcQSYcm ^V_TaQ^YhV^^lV `_\^_]_hYp S bYbcV]V5 SVUm _^ S bYbcV]V _UY^7

9]V^^_ cQ[ aViY\Y `_bcd`Ycm S `_b\VU^VZ hVcSVacY `a_i\_T_ SV[Q b`VgY6
Q\Ybcl _U^_Z YXSVbc^_Z [_]`Q^YY5 Sl`db[QojVZ [_]]VahVb[_V `a_TaQ]]^_V
_RVb`VhV^YV5 S c_] hYb\V _`VaQgY_^^lV bYbcV]l7 @_b\VUbcSYp nc_Z _iYR[Y
^V XQbcQSY\Y bVRp U_\T_ WUQcm7 ;Q[ ]l dWV _c]VhQ\Y5 aVQ\m^_ U_bcd` [
aVbdabQ] Y S_X]_W^_bcp] [_]`mocVaQ _bdjVbcS\pVc ^V `_\mX_SQcV\m5 Q XQ6
`db[QV]lV Y] `a_TaQ]]lD eQ[cYhVb[Y `aY XQ`db[V \oR_Z `a_TaQ]]l `_\m6
X_SQcV\m `VaVUQݷc d`aQS\V^YV bS_Y] [_]`mocVa_] QSc_ad nc_Z `a_TaQ]]l7
=VWUd cV]5 UQ\V[_ ^V Sbp[_Z `a_TaQ]]V ]_W^_ `_\^_bcmo U_SVapcm7
?cbdcbcSYV aQXTaQ^YhV^Yp `_\^_]_hYZ S ^V[_c_alf `_`d\pa^lf _`VaQgY_^6

<1^T\YZb[YZ cVa]Y^ ‑ CG1@@9>7 D UQ^^lV5 _c[QhQ^^lV ^Q UYb[5 `_6Q^T\YZb[Y ^QXlSQ6
ocbp CG1@@54 ?ED7



>7:7 ?`VaQgY_^^Qp bYbcV]QC hc_ nc_ Y XQhV] ;?:

^lf bYbcV]Qf bcQ\_ `aYhY^_Z n`YUV]YZ SYadb_S Y ]Qbb_S_T_ aQb`a_bcaQ^V6
^Yp SbVS_X]_W^lf ݷca_p^b[Yfݷ `a_TaQ]]5 UV\QojYf ^Q [_]`mocVaV hc_6c_
cQ[_V5 hc_ ^Q`ap]do `a_cYS_aVhYc Y^cVaVbQ] VT_ S\QUV\mgQ5 ^_ `aY nc_] _c6
SVhQVc Y^cVaVbQ] ݷf_XpY^Qݷ cQ[_Z `a_TaQ]]l7 ;a_]V c_T_5 `aY _cbdcbcSYY
aQXTaQ^YhV^Yp `_\^_]_hYZ XQhQbcdo _iYR[Q S _U^_Z YX `a_TaQ]]5 `dbcm Y
^V X\_^Q]VaV^^Qp5 b`_b_R^Q `aYSVbcY [ d^Yhc_WV^Yo SbVZ bYbcV]l S]VbcV b
SQW^l]Y `_\mX_SQcV\mb[Y]Y UQ^^l]Y7

3 bYbcV]Qf bV]VZbcSQ ^>9H S_c dWV RVX ]Q\_T_ caYUgQcm \Vc ^Y[c_ ^V SYUV\ WYSlf
Y aVQ\m^_ aQX]^_WQojYfbp SYadb^lf `a_TaQ]]D c_]d Vbcm ^Vb[_\m[_ `aYhY^7

3_6`VaSlf5 S ]YaV ^>9H ^Y[c_ ^V aQR_cQVc S bYbcV]V b `_\^_]_hYp]Y bYbcV]^_T_
QU]Y^YbcaQc_aQ7 BQ]Y QU]Y^YbcaQc_al XQS_Upc bVRV dhݷc^lV XQ`YbY _Rlh^lf `_\m6
X_SQcV\VZ Y aQR_cQoc `_U ^Y]Y5 `_[Q ^V `_caVRdVcbp bUV\Qcm hc_6c_ cQ[_V5 ^Q hc_ d
_Rlh^_T_ `_\mX_SQcV\p ^Vc `_\^_]_hYZ7 3 cQ[Yf b\dhQpf QU]Y^YbcaQc_al XQ`db[Qoc
bVQ^b aQR_cl b ^V_TaQ^YhV^^l]Y `_\^_]_hYp]Y5 Sl`_\^poc ^dW^lV UVZbcSYp5 `_b\V
hVT_ ^V]VU\V^^_ Slf_Upc YX bYbcV]l7 @a_TaQ]]l5 XQ`db[QV]lV S f_UV `_SbVU^VS^_Z
aQR_cl5 `_\^_]_hYZ QU]Y^YbcaQc_aQ ^V `_\dhQoc5 S_X]_W^_bcY WV5 `aVU_bcQS\pV]lV
bYbcV]_Z `a_bc_]d `_\mX_SQcV\o5 ^Qbc_\m[_ _TaQ^YhV^l5 hc_ UV\Qoc aQX]^_WV^YV SY6
adb_S `aQ[cYhVb[Y ^V_bdjVbcSY]l]7

3_6Sc_alf5 ^Q `a_V[cYa_SQ^YV bYbcV] bV]VZbcSQ ^>9H S R_\miY^bcSV b\dhQVS `_hcY
^V S\Ypoc ]Qa[VcY^T_SlV b__RaQWV^YpD `_nc_]d5 ^Q`aY]Va5 S `_\mX_SQcV\mb[Yf Y^cVa6
eVZbQf S baVUV ^>9H ^Vc `_^pcYp c[alcm_ݷ eQZ\ `a_YXS_\m^_T_ cY`Q5ݷ hc_ S ^V[_c_alf
b\dhQpf _[QXQ\_bm Rl bSpXQ^_ b XQ`db[_] eQZ\Q [Q[ `a_TaQ]]l7 4_S_ap _R_Rj5_^^ݷ S
E>9H6bYbcV]Qf _c `_\mX_SQcV\p ^V bcQaQocbp YX ]Qa[VcY^T_Slf b__RaQWV^YZ b[alcm
cVf^YhVb[YV UVcQ\Y5 S _b_RV^^_bcY cQ[YV5 _c ^VX^Q^Yp [_c_alf ]_WVc `_bcaQUQcm RVX6
_`Qb^_bcm7 3 hQbc^_bcY5 Vb\Y `_ n\V[ca_^^_Z `_hcV _c`aQSYcm `aY\_WV^^lZ Yb`_\^p6
V]lZ eQZ\5 c_ S [\YV^cb[Yf `a_TaQ]]Qf5 aQR_cQojYf S bYbcV]Qf bV]VZbcSQ ^>9H5 ^V
^QZUݷcbp ^Y[Q[Yf `d^[c_S ]V^o5 [^_`_[ Y c7 `75 hc_Rl VT_ XQ`dbcYcmD S UadTYf bYbcV]Qf
[\YV^cb[YV `a_TaQ]]l cQ[do S_X]_W^_bcm `aVU_bcQS\poc5 f_cp Y SlUQoc `aVUd`aV6
WUV^YV5 Q Vjݷ ^Vb[_\m[_ \Vc ^QXQU ݷ_^b\dhQZݷ 1`_ ^VX^Q^Yo2 XQ`dbcYcm `aYVfQSido
^V `_Z]Y _c[dUQ Y ^V`_^pc^_ hc_ UV\Qojdo `a_TaQ]]d `_\mX_SQcV\m ]_T5 ^V SbcaVcYS
^Y ]Q\VZiYf `aV`pcbcSYZ7

;a_]V c_T_5 Y bQ]_ cVf^YhVb[_V dbca_ZbcS_ bYbcV] bV]VZbcSQ ^>9H _`aVUV\pVcbp S
`VaSdo _hVaVUm b__RaQWV^Yp]Y Y^WV^Va^_T_5 Q ^V ]Qa[VcY^T_S_T_ fQaQ[cVaQ5 cQ[ hc_
SlR_a ]VWUd RVX_`Qb^_bcmo Y ^VSVU_]l] [_dU_RbcSݷ U\p `_\mX_SQcV\p5ݷ [Q[ `aQSY6
\_5 UV\QVcbp S `_\mXd RVX_`Qb^_bcYD [ b_WQ\V^Yo5 S `_b\VU^YV T_Ul S_X^Y[ gV\lZ apU
Yb[\ohV^YZ YX nc_T_ `aQSY\Q7 @_UhVa[^ݷ]5 hc_ S UVZbcSYcV\m^_bcY ^Y[c_ c_\[_] ^V
X^QVc5 hc�_ ^Q bQ]_] UV\V Rl\_ Rl dU_R^_ `_\mX_SQcV\oD c_5 hc_ `a_`QTQ^UQ [ad`^lf
[_]]VahVb[Yf [_]`Q^YZ ^QXlSQVc [_dU_RbcSݷ `_\mX_SQcV\p5ݷ ^Q bQ]_] UV\V `aVUbcQS6
\pVc b_R_Z dU_RbcS_ U\p `a_UQSgQ `_ S`QaYSQ^Yo b__cSVcbcSdojYf ݷa_Ud[c_S`ݷ `_[d6
`QcV\o7 ;aQbYSlV [QacY^[Y5 [_c_alV ]_Tdc `_^aQSYcmbp ^VYb[diݷ^^_]d `_\mX_SQcV\o
`aY `a_b]_caV aV[\Q]^_T_ Rd[\VcQ5 ^Q SlbcQS[V Y\Y ^Q SYcaY^V ]QTQXY^Q5 b_SVaiV^^_
^V _RpXQ^l Rlcm b[_\m[_6^YRdUm dU_R^l]Y S `_SbVU^VS^_Z aQR_cV7

>7:7<7 D`aQS\V^YV S^Vi^Y]Y dbca_ZbcSQ]Y

D`aQS\V^YV S^Vi^Y]Y dbca_ZbcSQ]Y b[\QUlSQVcbp YX USdf _b^_S^lf b_6
bcQS\pojYfC QRbcaQTYa_SQ^Yp Y [__aUY^QgYY7 ;__aUY^QgYp U_bcd`Q [
dbca_ZbcSQ] ^dW^Q S ]d\mcYXQUQh^lf bYbcV]Qf5 hc_Rl YXRVWQcm [_^e\Y[c_S



;?; ?RkV[cl Y db\dTY _`VaQgY_^^_Z bYbcV]l

]VWUd aQX^l]Y XQUQhQ]Y5 [_c_al] `_^QU_RY\_bm _U^_ Y c_ WV dbca_ZbcS_7
6b\Y nc_c ]_]V^c SlXlSQVc b_]^V^Yp5 U_bcQc_h^_ `aVUbcQSYcm bVRV bYcdQ6
gYo5 [_TUQ _U^_Z XQUQhV `_^QU_RY\_bm Sl`_\^Ycm _`VaQgYo hcV^Yp b UYb[Q5
`aYhݷ] ^dW^lV VZ UQ^^lV ^Qf_Upcbp S VT_ ^QhQ\V5 Q UadT_Z XQUQhV caVRdVc6
bp _`VaQgYp XQ`YbY5 Y ^dW^_V VZ ]Vbc_ aQb`_\_WV^_ S [_^gV UYb[Q7 @VaSQp
XQUQhQ `_caVRdVc _c [_^ca_\\VaQ `VaV]VbcYcm aQR_hdo T_\_S[d UYb[Q S VT_
^QhQ\_D `_b[_\m[d nc_ caVRdVc SaV]V^Y5 XQUQhQ `_b\V nc_T_ U_\W^Q ݷXQb^dcmݷ
1XQR\_[Ya_SQcmbp2 S _WYUQ^YY _[_^hQ^Yp XQ`a_iV^^_T_ UVZbcSYp7 @_[Q `Va6
SQp XQUQhQ b`Yc5 Sc_aQp XQUQhQ _RaQcYcbp [ c_]d WV [_^ca_\\Vad Y `_caVRdVc
`VaV]VbcYcm aQR_hdo T_\_S[d S [_^Vg7 5SV XQUQhY Vjݷ Y]Voc [Q[YV6c_ iQ^bl
]VWUd b_R_Z 5ݷU_T_S_aYcmbpݷ ^_ Vb\Y cQ[Yf XQUQh b UVbpc_[5 XQ^Y]Qcmbp _^Y
RdUdc S _b^_S^_] [VaVcpTYSQ^YV`ݷ [_^ca_\\VaQ5ݷ Q ^V `_\VX^_Z aQR_c_Z5 Y
S _b_R_ ^VdUQh^lf b\dhQpf ]_Tdc S__RjV Yb`_acYcm UadT UadTd aVXd\mcQcl7
Hc_Rl cQ[_T_ ^V `a_Ybf_UY\_5 Sbo aQR_cd b S^Vi^Y]Y dbca_ZbcSQ]Y _`VaQ6
gY_^^Qp bYbcV]Q RVaݷc ^Q bVRp7 8QUQhY _RaQjQocbp [ ^VZ hVaVX bYbcV]^lV
SlX_Sl b `a_bmRQ]Y _ Sl`_\^V^YY cVf Y\Y Y^lf UVZbcSYZ b dbca_ZbcSQ]Y5 Q
bYbcV]Q aViQVc5 S [Q[_Z `_b\VU_SQcV\m^_bcY ncY `a_bmRl Yb`_\^pcmD nc_ ]l
Y ^QXlSQV] [__aUY^QgYVZ7

B QRbcaQTYa_SQ^YV] UV\Q _Rbc_pc hdcm Y^QhV5 XUVbm _`aVUV\pojY] pS\p6
Vcbp ^V c_5 hc_ S bYbcV]V ]^_T_ XQUQh5 Q c_5 hc_ S ]YaV ]^_T_ aQX^__RaQX6
^lf S^Vi^Yf dbca_ZbcS7 AQR_cQ b aQX^l]Y dbca_ZbcSQ]Y hQbc_ SVUݷcbp `_
b_SVaiV^^_ aQX\Yh^l] `aY^gY`Q]5 Yf [_^ca_\\Val `_UUVaWYSQoc aQX^lV
[_]Q^Ul Y aQX^lV e_a]Qcl UQ^^lf7 6b\Y Rl `a_TaQ]]YbcQ]5 b_XUQojY]
`aY[\QU^lV `a_TaQ]]l5 `aYf_UY\_bm S [QWU_Z cQ[_Z `a_TaQ]]V dhYclSQcm
_b_RV^^_bcY SbVf dbca_ZbcS5 b [_c_al]Y Yf `a_TaQ]]Q]5 S_X]_W^_5 `aYUݷc6
bp aQR_cQcm5 c_ ^Q cQ[do `_UUVaW[d df_UY\_ Rl T_aQXU_ R_\miV SaV]V^Y5
hV] b_RbcSV^^_ ^Q aVQ\YXQgYo `aY[\QU^_Z \_TY[Y5 Y Sbݷ aQS^_ `aY dbcQ^_S6
[V _hVaVU^_Z `a_TaQ]]l ^Q b\dhQZ^_ SlRaQ^^lZ [_]`mocVa _bcQSQ\Qbm Rl
Slb_[_Z SVa_pc^_bcm c_T_5 hc_ ncQ `a_TaQ]]Q _[QWVcbp ^Vb_S]VbcY]Q b Q``Q6
aQcda_Z5 dbcQ^_S\V^^_Z S nc_] [_]`mocVaV5 `a_bc_ `_c_]d hc_ QSc_al `a_6
TaQ]]l ^V dh\Y bdjVbcS_SQ^Yp [Q[_T_6c_ YX dbca_ZbcS5 Y\Y UQWV5 S_X]_W^_5
dbca_ZbcS_ Vjݷ ^V bdjVbcS_SQ\_ S `aYa_UV5 [_TUQ `a_TaQ]]Ybcl `YbQ\Y ncd
`a_TaQ]]d7

?`VaQgY_^^Qp bYbcV]Q YXRQS\pVc `a_TaQ]]Ybc_S _c ^V_Rf_UY]_bcY Sbݷ
SaV]p Ud]Qcm _ ]^_T__RaQXYY bdjVbcSdojYf dbca_ZbcS5 Q `_\mX_SQcV\VZ ‑ _c
_`QbV^YZ XQ b_S]VbcY]_bcm `a_TaQ]] b Q``QaQcda_Z Yf [_]`mocVa_S7 HQbc6
^lV _b_RV^^_bcY [QWU_T_ dbca_ZbcSQ _`VaQgY_^^Qp bYbcV]Q dhYclSQVc bQ]Q5
Q b c_h[Y XaV^Yp `a_TaQ]]5 Sl`_\^pojYfbp `_U Vݷ d`aQS\V^YV] 1c_ Vbcm ^Q
da_S^V bYbcV]^lf SlX_S_S25 R_\miY^bcS_ dbca_ZbcS SlT\pUpc X^QhYcV\m^_
`a_jV5 hV] ^Q bQ]_] UV\V5 `aYhݷ] ]^_TYV b_SVaiV^^_ aQX\Yh^lV dbca_ZbcSQ
SlT\pUpc cQ[5 [Q[ Vb\Y Rl _^Y `_ bS_VZ [_^bcad[gYY Rl\Y _UY^Q[_Sl7 9^QhV
T_S_ap5 XQUQhY S]Vbc_ aVQ\m^lf eYXYhVb[Yf dbca_ZbcS b_ SbV]Y Yf _b_RV^6
^_bcp]Y SYUpc ^V[YV d`a_jݷ^^lV QRbcaQ[gYYD `_nc_]d ]l SVUݷ] aVhm _R QR6
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bcaQTYa_SQ^YY [Q[ _ ed^[gYY _`VaQgY_^^_Z bYbcV]l YX _R\QbcY d`aQS\V^Yp
S^Vi^Y]Y dbca_ZbcSQ]Y7

@_WQ\dZ5 bQ]_Z ^QT\pU^_Z Y\\obcaQgYVZ ^Q ncd cV]d RdUVc QRbcaQ[c6
^_V `_^pcYV UYb[Q 7 HYcQcV\Y nc_Z [^YTY5 S_X]_W^_5 SYUV\Y `pcYUoZ]_SlV
UYb[Vcl Y5 b[_aVV SbVT_5 SbcaVhQ\Ybm b UYb[VcQ]Y caݷfUoZ]_Sl]YD \oRY6
cV\Y bQ]_bc_pcV\m^_Z bR_a[Y [_]`mocVa_S ^QSVa^p[Q X^Qoc5 [Q[ SlT\pUYc
Sbca_V^^lZ S [_]`mocVa Wݷbc[YZ UYb[5 Q ^V[_c_alV5 S_X]_W^_5 YX \oR_`lc6
bcSQ aQXRYaQ\Y ^VYb`aQS^lV Wݷbc[YV UYb[Y= Y X^Qoc5 hc_ ^Qf_UpjQpbp S^dc6
aY ݷQhY^[Q^ݷ SlT\pUYc b_SbV] ^V `_f_WVZ ^Q UYb[Vcl5 ^Vb]_cap ^Q c_5 hc_
`aY^gY` aQR_cl d ^Yf _UY^Q[_SlZ ‑ faQ^Ycm Y^e_a]QgYo S SYUV ^Q]QT^Y6
hV^^lf dhQbc[_S `_SVaf^_bcY5 aQb`_\_WV^^lf [_^gV^caYhVb[Y]Y U_a_W[Q6
]Y ^Q SaQjQojV]bp UYb[__RaQX^_] ^_bYcV\V7 ?`cYhVb[YV UYb[Y 1LM Y M_M2
hYcQcV\m ^QSVa^p[Q ^V c_\m[_ SYUV\5 ^_ Y Q[cYS^_ Yb`_\mX_SQ\D `aY^gY`
faQ^V^Yp Y^e_a]QgYY ^Q ^Yf Y^_Z5 XUVbm `_U S_XUVZbcSYV] \QXVa^_T_ \d6
hQ ]V^pocbp _`cYhVb[YV bS_ZbcSQ `_SVaf^_bcY UYb[Q5 Q XQcV] UadT_Z \QXVa5
Yb`_\mXdp ncY bS_ZbcSQ5 S_bbcQ^QS\YSQVc Ybf_U^do Y^e_a]QgYo7 5_a_W[Q
`aYbdcbcSdVc Y XUVbm5 ^_ `aVUbcQS\pVc b_R_Z ^V bV]VZbcS_ [_^gV^caYhVb[Yf
_[adW^_bcVZ5 [Q[ ^Q ]QT^Yc^lf UYb[Qf5 Q _U^d ^V`aValS^do b`YaQ\m5 aQb6
[adhYSQojdobp YX gV^caQ UYb[Q [ [aQo7 5\p `_\^_cl [QacY^l `aYRQSY]
boUQ Vjݷ e\Vi6RaV\[Y5 Qac_h[Y]ݷ `Q]pcY5<ݷ Yb`_\mXdV]lV S `_acQcYS^lf
dbca_ZbcSQf Sa_UV e_c_Q``QaQc_S Y b]Qace_^_S5 Y baQS^YcV\m^_ ^VUQS^_ `_6
pSYSiYVbp cSVaU_cV\m^lVݷ ^Q[_`YcV\Yݷ 1Q^T\7 C?<946CD1D5 4B9F55 \\M25 `_bca_6
V^^lV ^Q _b^_SV Sbݷ c_Z WV fl1C86`Q]pcY7 @_ bS_V]d eYXYhVb[_]d dbca_ZbcSd
_^Y S__RjV ^V `_f_WY ^Q UYb[Y5 S ^Yf ^Vc ^YhVT_ [adT\_T_ Y ^YhVT_ SaQjQ6
ojVT_bp7

>Q `VaSlZ SXT\pU SbV `VaVhYb\V^^lV ^_bYcV\Y Y^e_a]QgYY ^V Y]Voc
]VWUd b_R_Z ^YhVT_ _RjVT_7 CV] ^V ]V^VV5 Sbݷ nc_ ]^_T__RaQXYV dbca_ZbcS
_`VaQgY_^^Qp bYbcV]Q `aVUbcQS\pVc U\p `_\mX_SQcV\mb[Yf XQUQh S SYUV _U6
^_Z Y c_Z WV QRbcaQ[gYY ‑ UYb[Q5 c_ Vbcm ^V[_c_a_T_ _RkV[cQ5 `a_ [_c_alZ
YXSVbc^_5 hc_ _^ b_bc_Yc YX `a_^d]Va_SQ^^lf bV[c_a_S _UY^Q[_S_T_ aQX]V6
aQ 1_Rlh^_ >:; RQZc [QWUlZ25 faQ^pjYf ^V[do Y^e_a]QgYo7 5Yb[Y _c\Y6
hQocbp UadT _c UadTQ5 S_6`VaSlf5 [_\YhVbcS_] cQ[Yf bV[c_a_SD S_6Sc_alf5
cV]5 S_X]_W^_ \Y S ^Yf XQ`YblSQcm UQ^^lV Y\Y c_\m[_ hYcQcmD Y5 S6caVcmYf5
]_W^_ \Y _WYUQcm S^VXQ`^_T_ `_pS\V^Yp Y\Y YbhVX^_SV^Yp cQ[_T_ UYb[Q S_
SaV]p aQR_cl5 c_ Vbcm5 TadR_ T_S_ap5 ]_WVc \Y `_\mX_SQcV\m 1eYXYhVb[Y2
^V_WYUQ^^_ SlUVa^dcm ^_bYcV\m YX [_]`mocVaQ7 2_\miY^bcS_ `_\mX_SQcV\m6
b[Yf XQUQh5 S`a_hV]5 ^Q nc_c da_SV^m ^V b`db[QVcbp5 Q aQR_cQVc b QRbcaQ[gYVZ

=6b\Y SQb XQY^cVaVb_SQ\_5 hc�_ S `a_gVbbV cQ[_Z aQXR_a[Y ]_W^_ dSYUVcm5 ^Y S [_V]
b\dhQV ^V aQXRYaQZcV aQR_hYZ Wݷbc[YZ UYb[C `_b\V ^QadiV^Yp TVa]VcYh^_bcY [_a`dbQ _^5
[Q[ `aQSY\_5 `aYf_UYc S ^VT_U^_bcm5 Q Y^e_a]QgYp ^Q [ݷ^ cVapVcbp7 >QZUYcV U\p n[b`V6
aY]V^c_S Yb`_ahV^^_V dbca_ZbcS_5 R\QT_ nc_ ^V cQ[ dW cadU^_7

>B\_S_ ݷQ]pcm`ݷ XUVbm S^_bYc YXapU^do `dcQ^YgdD `_]^YcV5 hc_ e_a]Q\m^_ `Q]pcmo
b\VUdVc ^QXlSQcm c_\m[_ _`VaQcYS^do Y `_bc_p^^do `Q]pcm [_]`mocVaQ5 b [_c_a_Z `a_6
gVbb_a ]_WVc aQR_cQcm hVaVX iY^d RVX `aY]V^V^Yp [_^ca_\\Va_S5 Q SbV fl1C86^Q[_`YcV\Y
`aVUbcQS\poc b_R_Z ^V `Q]pcm5 Q S^Vi^YV XQ`_]Y^QojYV dbca_ZbcSQ7
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eQZ\_S 5 d [_c_alf Vbcm Y]V^Q Y [_c_alV ]_W^_5 Yb`_\mXdp Yf Y]V^Q5 _c6
[alSQcm U\p hcV^Yp Y\Y XQ`YbY Y^e_a]QgYY5 `a_YXS_UYcm hcV^YV Y XQ`Ybm5
Q `_c_] XQ[alSQcm7 @aY aQR_cV b eQZ\Q]Y XQUQhQ ]_WVc ^Y[Q[ ^V dhYcl6
SQcm 1Y5 [Q[ `aQSY\_5 ^V dhYclSQVc2 ^Y[Q[YV _b_RV^^_bcY UYb[_S5 ^Q [_c_alf
ncY eQZ\l aQb`_\_WV^l5 _b_RV^^_ Vb\Y T_S_aYcm _ eYXYhVb[_Z [_^bcad[gYY
S^Vi^Yf XQ`_]Y^QojYf dbca_ZbcSC hcV^YV eQZ\Q b _`cYhVb[_T_ UYb[Q Y b
e\Vi6RaV\[Q b c_h[Y XaV^Yp `_\mX_SQcV\mb[_Z XQUQhY SlT\pUYc QRb_\oc^_
_UY^Q[_S_7

>7:7=7 4aQ^Ygl X_^l _cSVcbcSV^^_bcY ?B

9cQ[5 XQUQhY5 aViQV]lV _`VaQgY_^^l]Y bYbcV]Q]Y5 `_[alSQocbp b\VUd6
ojY] b`Yb[_]C

∙ d`aQS\V^YV `_\mX_SQcV\mb[Y]Y XQUQhQ]YC

‑ XQ`db[ Y _bcQ^_S `a_gVbb_SD

‑ `\Q^Ya_SQ^YV SaV]V^Y gV^caQ\m^_T_ `a_gVbb_aQD

‑ aQb`aVUV\V^YV _`VaQcYS^_Z `Q]pcYD

‑ _aTQ^YXQgYp SXQY]_UVZbcSYp ]VWUd `a_gVbbQ]YD

‑ aQXTaQ^YhV^YV `_\^_]_hYZD

∙ d`aQS\V^YV S^Vi^Y]Y dbca_ZbcSQ]YC

‑ QRbcaQTYa_SQ^YV _c _b_RV^^_bcVZ dbca_ZbcS aQX^lf ]_UV\VZD

‑ [__aUY^QgYp U_bcd`Q ^Vb[_\m[Yf XQUQh [ _U^_]d dbca_ZbcSd7

PUa_ _`VaQgY_^^_Z bYbcV]l XQ^Y]QVc _b_R_V `_\_WV^YV baVUY UadTYf
`a_TaQ]]7 3 hQbc^_bcY5 `Q]pcm5 XQ^pcQp pUa_]5 [Q[ `aQSY\_5 ^V ]_WVc Rlcm
_c[QhQ^Q ^Q UYb[5 cQ[ hc_ hV] R_\miV RdUVc XQ^Y]Qcm `Q]pcY pUa_5 cV] ]V^m6
iV eYXYhVb[_Z `Q]pcY _bcQ^Vcbp `_\mX_SQcV\mb[Y] XQUQhQ]D b bQ]Y]Y `_\m6
X_SQcV\mb[Y]Y XQUQhQ]Y cQ[_Z `a_R\V]l ^V S_X^Y[QVc5 `_b[_\m[d Yf ]_W^_
S \oR_Z ]_]V^c [Q[ `_ hQbcp]5 cQ[ Y gV\Y[_] _c[QhQcm5 _bS_R_UYS `Q]pcm
U\p UadTYf XQUQh7 ;a_]V c_T_5 [_U pUaQ Sl`_\^pVcbp S `aYSY\VTYa_SQ^^_]
aVWY]V5 hc_ ^Q[\QUlSQVc SVbm]Q bda_SlV U_`_\^YcV\m^lV caVR_SQ^Yp ^Q VT_
[QhVbcS_C _iYR[Q S [_UV pUaQ ]_WVc b\Yi[_] U_a_T_ bc_Ycm5 Q _R^QadWYcm
Y Yb`aQSYcm Vݷ T_aQXU_ b\_W^VV5 hV] _iYR[d S _Rlh^_Z `_\mX_SQcV\mb[_Z
`a_TaQ]]V7

3bݷ nc_ SVUݷc ^Qb [ U_S_\m^_ `a_bc_]d `aY^gY`dC pUa_ _`VaQgY_^^_Z
bYbcV]l ^V U_\W^_ XQ^Y]Qcmbp ^YhV] cQ[Y]5 hV] ]_WVc RVX bVamݷX^lf `_6
cVam XQ^Y]Qcmbp `a_TaQ]]Q5 XQ`djV^^Qp [Q[ _Rlh^Qp `_\mX_SQcV\mb[Qp XQ6
UQhQ7 3 ^V[_c_alf _`VaQgY_^^lf bYbcV]Qf pUa_ bcQaQocbp ]Y^Y]YXYa_SQcm



>7:7 ?`VaQgY_^^Qp bYbcV]QC hc_ nc_ Y XQhV] ;?>

UQWV gV^_Z `_cVaY `a_YXS_UYcV\m^_bcYD ^Q`aY]Va5 UaQZSVal? eYXYhVb[Yf
dbca_ZbcS ]_Tdc Rlcm `VaV]VjV^l YX pUaQ S _Rlh^lV `a_TaQ]]l5 ^_ nc_
`aYSVUݷc [ `_pS\V^Yo Q[cYS^_T_ _R]V^Q Y^e_a]QgYVZ ]VWUd cQ[Y] UaQZSV6
a_] Y pUa_]5 nc_c _R]V^ `_ZUݷc hVaVX bYbcV]^lV SlX_Sl5 cQ[ hc_ _jdcY]_V
[_\YhVbcS_ SaV]V^Y RdUVc `_cVap^_ YX6XQ hQbc_T_ `VaV[\ohV^Yp [_^cV[bc_S
]VWUd pUa_] Y `a_TaQ]]_Z5 aVQ\YXdojVZ UaQZSVa7 >_ Vb\Y SlcVb^V^YV YX
pUaQ UaQZSVa_S b_]^YcV\m^_ S bY\d Yf ݷbYbcV]^_Zݷ bdj^_bcY5 c_ Sb5ݷ hc_
bSpXQ^_ b `aY[\QU^l]Y XQUQhQ]Y5 c_ Vbcm b ^V`_baVUbcSV^^l] _Rb\dWYSQ^Y6
V] Y^cVaVb_S [_^Vh^_T_ `_\mX_SQcV\p5 `_`a_bcd ^V Y]VVc `aQSQ ^Qf_UYcmbp
S pUaV7

3 hQbc^_bcY5 ]_W^_ b_SVaiV^^_ _`aVUV\ݷ^^_ b[QXQcm5 hc_ _`VaQgY_^6
^Qp bYbcV]Q ^V U_\W^Q b_UVaWQcm ^Y[Q[Yf baVUbcS5 ^Q`aQS\V^^lf
^Q _aTQ^YXQgYo _RjV^Yp b `_\mX_SQcV\V]7 >Y _[_^^lf5 ^Y [Q[Yf6\YR_
UadTYf `_\mX_SQcV\mb[Yf Y^cVaeVZb_S _`VaQgY_^^Qp bYbcV]Q `_UUVaWYSQcm
^V U_\W^Q5 nc_ `aVa_TQcYSQ `aY[\QU^lf `a_TaQ]]D Y]V^^_ `aY[\QU^lV `a_6
TaQ]]l U_\W^l ݷaQXT_SQaYSQcmݷ b `_\mX_SQcV\V] Y _RaQjQcmbp [ _`VaQgY6
_^^_Z bYbcV]V XQ db\dTQ]Y5 [_c_alV ^dW^l5 hc_Rl Yb`_\^Ycm WV\Q^Yp `_\m6
X_SQcV\pD Y^QhV T_S_ap5 Sb5ݷ hc_ ^V`_baVUbcSV^^_ SYUYc `_\mX_SQcV\m5 U_\W^_
Rlcm aVXd\mcQc_] aQR_cl `aY[\QU^lf `a_TaQ]]5 Q ^V bYbcV]l7 3 YUVQ\m^_Z
bYcdQgYY [_^Vh^lZ `_\mX_SQcV\m S__RjV U_\WV^ Y]Vcm S_X]_W^_bcm ^V
SYUVcm V5ݷ `aY]Va^_ cQ[ WV5 [Q[ `QbbQWYa QSc_RdbQ5 b[_aVV SbVT_5 U_TQUlSQ6
Vcbp _ bdjVbcS_SQ^YY USYTQcV\p5 ^_ ]_WVc b_SVaiV^^_ ^V `aVUbcQS\pcm5 [Q[
nc_c USYTQcV\m dbca_V^ Y UQWV [Q[ _^ SlT\pUYc7

;_TUQ aVhm YUݷc _ cQ[Yf VaQgY_^^lf`_ݷ bYbcV]Qf5ݷ [Q[ J>4B?94 Y\Y
V13 X\ a5 S `VaS_] `aYR\YWV^YY [QWVcbp5 hc_ [Q[ aQX `_bca_V^YV] _[_^^_T_
Y^cVaeVZbQ ncY bYbcV]l Y XQ^pcl5 ^_ nc_ ^V b_SbV] c_h^_7 4aQeYhVb[YV ^QU6
bca_Z[Y S _RVYf ncYf bYbcV]Qf ^V pS\pocbp hQbcmo pUaQ5 c_ Vbcm5 e_a]Q\m^_
T_S_ap5 ^Y J>4B?945 ^Y V13 X\ a ^V\mXp S__RjV ^QXlSQcm _`VaQgY_^^l]Y bY6
bcV]Q]YD S a_\Y _`VaQgY_^^_Z bYbcV]l S `VaS_] b\dhQV Slbcd`QVc U9>EH5 S_
Sc_a_] ‑ M1BG9>5 pUa_ YX bV]VZbcSQ K\M7 @a_TaQ]]Ya_SQ^YV U_`ݷ J>4B?94ݷ
Y\Y U_`ݷ V13 X\ݷ _X^QhQVc S _b^_S^_] Yb`_\mX_SQ^YV Slb_[_da_S^VSlf RYR6
\Y_cV[ U\p `_bca_V^Yp TaQeYhVb[_T_ Y^cVaeVZbQ S b__cSVcbcSYY b caVR_SQ6
^Yp]Y Slb_[_da_S^VSlf ^QUbca_V[5 ^_ nc_ `a_Ybf_UYc S `_\mX_SQcV\mb[Yf
XQUQhQf5 Q ^V S pUaV7

>7:7>7 ^>9HC bV]VZbcS_ bYbcV] Y _RaQX ]li\V^Yp

AQbb[QXlSQp Ybc_aYo ?B ^>9H 1b]7 c7 :5 25;7;7:ݷ ]l _c]VcY\Y5 hc_ bVZhQb
ncY] b\_S_] _R_X^QhQVcbp ^V _U^Q [_^[aVc^Qp _`VaQgY_^^Qp bYbcV]Q5 Q gV\_V
bV]VZbcS_ bYbcV]5 _RkVUY^ݷ^^lf _RjY]Y `aY^gY`Q]Y `_bca_V^Yp7 8Q UVbpcY6
\VcYp Ybc_aYY ?B ^>9H S_[adT ^Vݷ Sla_b\Q gV\Qp eY\_b_eYpD _U^_ YX ^QY6

?5aQZSVa ‑ nc_ ^QR_a `_U`a_TaQ]]5 _cSVhQojYf XQ aQR_cd b [_^[aVc^l] eYXYhVb[Y]
dbca_ZbcS_]D [Q[ `aQSY\_5 UaQZSVa UVZbcSdVc [Q[ hQbcm pUaQ _`VaQgY_^^_Z bYbcV]l7 @_6
Ua_R^_V _RbdWUV^YV UaQZSVa_S ^Q] `aVUbc_Yc `_XU^VVD Vb\Y Sl ^V dSVaV^l S bS_ݷ] `_^Y6
]Q^YY nc_T_ cVa]Y^Q ‑ ^YhVT_ bcaQi^_T_5 XUVbm T\dR_[_V `_^Y]Q^YV `_[Q ^V caVRdVcbp7



;?? ?RkV[cl Y db\dTY _`VaQgY_^^_Z bYbcV]l

\dhiYf Y ^QYR_\VV `_\^lf YX\_WV^YZ nc_Z eY\_b_eYY ]_W^_ ^QZcY S [^YTV
NaY[Q AVZ]_^UQ _9b[dbbcSݷ `a_TaQ]]Ya_SQ^Yp U\p ^>9Hݷ d?f7 =l XUVbm _c6
]VcY] c_\m[_ ^QYR_\VV SQW^lV ]_]V^cl5 bSpXQ^^lV b _cSVc_] ^Q S_`a_b5 hc_
WV cQ[_V ^>9H7

@_WQ\dZ5 T\QS^lZ `aY^gY` `_bca_V^Yp _`VaQgY_^^_Z baVUl ?B ^>9H b_6
bc_Yc S c_]5 hc_ [QWUQp `a_TaQ]]Q U_\W^Q aViQcm a_S^_ _U^d XQ6
UQhd5 Y UV\Qcm nc_ f_a_i_7 Nc_c `aY^gY` S cQ[_Z e_a]d\Ya_S[V `aY`Y6
blSQoc 5dTd =Q[Y\a_o 1M?E7 V3R<B?I2 S]VbcV b USd]p UadTY]Y cVXYbQ]YC
`a_TaQ]]l U_\W^l aQR_cQcm b_S]Vbc^_ UadT b UadT_]D `a_TaQ]]l
U_\W^l Yb`_\mX_SQcm cV[bc_SlV `_c_[Y [Q[ d^YSVabQ\m^_V `aVU6
bcQS\V^YV Y^e_a]QgYY7

3 [QhVbcSV Y\\obcaQgYY ncYf `aY^gY`_S S UVZbcSYY QSc_a ncYf bca_[ _Rlh^_ `aY6
S_UYc bS_Y] bcdUV^cQ] b\VUdojYZ `aY]Va7 3 _U^_] YX XQadRVW^lf eY\YQ\_S =4D
`aYf_UY\_bm SVbcY XQ^pcYp `_ `a_TaQ]]Ya_SQ^Yo S [_]`mocVa^_] [\QbbV5 `aVU^QX^Q6
hV^^_] U\p bcdUV^c_S ^Vb[_\m[Yf aQX^lf eQ[d\mcVc_S5 cQ[ hc_ ^Q SbVf ]QiY^Qf Rl\Q
dbcQ^_S\V^Q [Q[Qp6c_ YX SVabYZ `9>4?GCD U\p _RVb`VhV^Yp XQ^pcYZ `_ `a_TaQ]]Ya_6
SQ^Yo cQ] WV Rl\ dbcQ^_S\V^ bVaSVa `_U d`aQS\V^YV] ?B U9>EH5 ^Q [_c_alZ bcdUV^6
cl XQf_UY\Y S aVWY]V dUQ\ݷ^^_T_ U_bcd`Q7 3 [Q[_Z6c_ ]_]V^c `_caVR_SQ\_bm dX^Qcm5
b[_\m[_ YX `aYbdcbcSdojYf bcdUV^c_S db`Vi^_ S_i\Y S bYbcV]d7

8Q _b^_Sd Rl\Q SXpcQ `a_TaQ]]Q G 1_c b\_SQ G8?25 SlUQojQp b`Yb_[ _c[alclf S
bYbcV]V bVQ^b_S aQR_cl b d[QXQ^YV]5 [Q[_]d `_\mX_SQcV\o `aY^QU\VWYc [QWUlZ YX bV6
Q^b_S7 @_USVaT^dS Vݷ SlUQhd ^Vb[_\m[Y] `_b\VU_SQcV\m^l] `aV_RaQX_SQ^Yp]5 dUQ\_bm
S Yc_TV `_\dhYcm Yb[_]_V hYb\_D [QWU_V YX `aV_RaQX_SQ^YZ Sl`_\^p\_bm _cUV\m^_Z
`a_TaQ]]_Z6eY\mca_]@5 `aYhݷ] SVbm ^QR_a ncYf `a_TaQ]] XQ`db[Q\bp ^Q _U^_SaV]V^6
^_V Yb`_\^V^YV [_^SVZVa_]C UQ^^lV5 SlSVUV^^lV `VaS_Z `a_TaQ]]_Z5 `_bcd`Q\Y ^Q
SS_U Sc_a_Z5 SlUQhQ Sc_a_Z _cUQSQ\Qbm ^Q Sf_U caVcmVZ Y c7 U7

@VaSlV USV bca_[Y S SlUQhV [_]Q^Ul G ‑ b\dWVR^lV 1bS_VT_ a_UQ XQT_\_S_[25 _^Y
S UQ\m^VZiV] Q^Q\YXV ^V ^dW^l5 `_nc_]d Yf b\VUdVc `a_`dbcYcmD nc_ Rl\_ bUV\Q^_ b
`_]_jmo `a_TaQ]]l D19< b `QaQ]VcaQ]Y 6> 4<5 [_c_aQp `aY^Y]QVc ^Q Sf_U 1hYcQVc YX
`_c_[Q bcQ^UQac^_T_ SS_UQ2 `a_YXS_\m^lZ cV[bc5 `VaSlV ^Vb[_\m[_ bca_[ _cRaQblSQVc5
Q _bcQ\m^lV `VhQcQVc 1S UQ^^_] b\dhQV ‑ ^QhY^Qp b caVcmVZ `_ bhݷcd27 9X `_\dhV^^_Z
Y^e_a]QgYY b\VU_SQ\_ SlUV\Ycm Sf_U^lV Y]V^Q5 `_b[_\m[d Sbݷ _bcQ\m^_V 1QUaVb5 b
[_c_a_T_ Sl`_\^V^ XQf_U S bYbcV]d5 SaV]p aQR_cl5 cV[djQp XQ`djV^^Qp `a_TaQ]]Q Y
`a_hVV2 ^Qb S UQ^^_] b\dhQV ^V Y^cVaVbdVc7 3f_U^_V Y]p S [QWU_Z bca_[V SlUQhY G bc_Yc
S ^QhQ\V5 _c _bcQ\m^_Z bca_[Y _^_ _cUV\V^_ `a_RV\_]D hc_Rl _bcQSYcm S [QWU_Z bca_[V
_U^_ c_\m[_ Sf_U^_V Y]p5 ]_W^_ S_b`_\mX_SQcmbp [_]Q^U_Z 3ED 64’ ’ 66 : 1`QaQ]Vca
64 XQUQݷc bY]S_\6aQXUV\YcV\m5 `QaQ]Vca 66 ‑ ^_]Va ^dW^_T_ `_\p27 ?bcQݷcbp [_\_^[Q
YX Sf_U^lf Y]7^ݷ

BQ]_T_ bVRp5 VbcVbcSV^^_5 `aYbdcbcSdojVT_ S bYbcV]V5 QSc_a dhYclSQcm ^V b_RYaQ\6
bpD U\p nc_T_ `aYi\_bm b `_]_jmo `a_TaQ]]l 7B5@ dRaQcm YX SlUQhY bca_[Y5 b__c6
SVcbcSdojYV VT_ b_RbcSV^^_]d Sf_U^_]d Y]V^Y 11FCD2C 7B5@ 6F g1FCD47 @_b\V nc_T_
S _RaQRQclSQV]_] cV[bcV _bcQ\Ybm c_\m[_ Sf_U^lV Y]V^Q bcdUV^c_S5 `_b[_\m[d R_\miV
S bYbcV]V ^Y[c_ ^Q c_c ]_]V^c ^V aQR_cQ\7 ?U^Q[_ ^V[_c_alV bcdUV^cl dWV db`V\Y
b_XUQcm ^Vb[_\m[_ bVQ^b_S aQR_cl _U^_SaV]V^^_D nc_ bUV\Qcm _hV^m `a_bc_5 U_bcQc_h^_
XQ`dbcYcm ^Vb[_\m[_ n[XV]`\pa_S `a_TaQ]]l @EDDI Y\Y5 Vb\Y Yb`_\mXdVcbp U_bcd` `_
a6`a_c_[_\d5 `a_bc_ _c[alcm ^Vb[_\m[_ n]d\pc_a_S cVa]Y^Q\Q7 5\p Yb[\ohV^Yp `_6

@>Q`_]^Y]5 hc_ eY\mca ‑ nc_ cQ[Qp `a_TaQ]]Q5 [_c_aQp hYcQVc ^V[YV UQ^^lV YX `_6
c_[Q bcQ^UQac^_T_ SS_UQ Y SlS_UYc aVXd\mcQcl S `_c_[ bcQ^UQac^_T_ SlS_UQ7
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Sc_a_S `_\dhV^^lV bca_[Y `aYi\_bm _cb_acYa_SQcm Y _bcQSYcm c_\m[_ d^Y[Q\m^lVD nc_
Rl\_ bUV\Q^_ [_]Q^U_Z C?BD 6E7 5\p `_\dhV^Yp eY^Q\m^_T_ aVXd\mcQcQ _bcQ\_bm \Yim
`_bhYcQcm _bcQSiYVbp bca_[Y b `_]_jmo G3 6<7 @_\^_bcmo [_]Q^UQ SlT\pUV\Q cQ[C

G L D19< 6> 4< L 3ED 64’ ’ 66 : L 7B5@ 6F g1FCD4 L C?BD 6E L G3 6<

Nc_c bS_V_RaQX^lZ aV[_aU ‑ iVbcm `a_TaQ]] S _U^_] [_^SVZVaV5 aViQojV] aVQ\m^_
SbcQSido XQUQhd ‑ SQiV]d `_[_a^_]d b\dTV `_[Q `_RYcm ^V dUQ\_bm7

CV[bc_S_V `aVUbcQS\V^YV UQ^^lf 1b]7 c7 :5 2?7=7:ݷ S ^V[_c_alf b\dhQpf caV6
RdVc R�_\miVT_ aQbf_UQ `Q]pcY Y UYb[_S_T_ `a_bcaQ^bcSQ5 ^VWV\Y [_]`Q[c^_V
US_Yh^_V5 Y XQbcQS\pVc `a_TaQ]]l `a_S_UYcm Q^Q\YX cV[bcQ5 [_c_alZ bQ] `_
bVRV ]_WVc _[QXQcmbp _c^_bYcV\m^_ cadU_ݷ][Y] UV\_]5 ^_ `aY nc_] Yb`_\m6
X_SQ^YV cV[bc_Slf UQ^^lf S [QhVbcSV d^YSVabQ\m^_T_ `aVUbcQS\V^Yp Y^e_a6
]QgYY Y]VVc b_SVaiV^^_ _hVSYU^lV `aVY]djVbcSQ7 HV\_SV[d ^V caVRdocbp
^Y[Q[YV b`VgYQ\m^lV `a_TaQ]]l5 hc_Rl `a_hYcQcm Y `_^pcm cQ[_V `aVUbcQS6
\V^YV5 hc_Rl YX]V^Ycm VT_5 Q `aY ^V_Rf_UY]_bcY ‑ Y b_XUQcm UQ^^lV S cQ[_]
`aVUbcQS\V^YY7 @aY ^Q\YhYY ^Vb[_\m[Yf UVbpc[_S aQX^__RaQX^lf `a_TaQ]]5
cV] Y\Y Y^l] b`_b_R_] `aV_RaQXdojYf cV[bc5 cQ[Yf [Q[ D19<5 3ED5 7B5@5
C?BD Y G35 XQUVZbcS_SQ^^lf S SliV`aYSVUݷ^^_] `aY]VaV5 aQR_cQ b cV[bc_6
Sl]Y UQ^^l]Y bcQ^_SYcbp ^Q `_apU[Y \VThV 1`_ cadU_XQcaQcQ]25 ^VWV\Y b
\oRl]Y UadTY]Y7

3 ]YaV ^>9H cV[bc_Sl] UQ^^l] _cUQݷcbp pS^_V `aVU`_hcV^YVD Yb[\ohV6
^Yp b_bcQS\poc aQXSV hc_ Yb`_\^pV]lV eQZ\l5 _b^_SQ^^lV ^Q ]QiY^^_]
[_UV5 Q cQ[WV gYea_SQp Y^e_a]QgYp5 `_\dhV^^Qp YX]VaV^YV] Ybf_U^_ Q^Q6
\_T_Slf pS\V^YZ ‑ e_c_TaQeYhVb[YV YX_RaQWV^Yp5 SYUV_6 Y XSd[_Sdo Y^6
e_a]QgYo cV_aVcYhVb[Y c_WV ]_W^_ `VaVSVbcY S cV[bc5 ^_ hV\_SV[ b ncY]
^V`_baVUbcSV^^_ aQR_cQcm Sbݷ aQS^_ ^V b]_WVc5 Q ]VbcQ Yc_T_SlZ eQZ\ XQZ]ݷc
S ^Vb[_\m[_ aQX R_\miV7 B\VUdVc `_UhVa[^dcm5 hc_ b[QXQ^^_V ^V aQb`a_bcaQ6
^pVcbp ^Q Yb[dbbcSV^^_ b_XUQ^^lV YX_RaQWV^Yp 1aYbd^[Y5 UYQTaQ]]l Y c7 `725
^Q ]dXl[d5 bY^cVXYa_SQ^^do S SYUV `a_TaQ]]l U\p SYacdQ\m^_T_ ]dXl[Q\m6
^_T_ Y^bcad]V^cQ 1S `a_cYS_`_\_W^_bcm XQ`YbQ^^_Z `dcݷ] _gYea_S[Y bYT6
^Q\Q b ]Y[a_e_^_S25 Q cQ[WV ^Q [_]`mocVa^do Q^Y]QgYo ‑ S ncYf b\dhQpf
cV[bc_S_V `aVUbcQS\V^YV _bcQݷcbp _`aQSUQ^^l] Y `aVU`_hcYcV\m^l]7 ;a_6
]V _gYea_SQ^^_Z Q^Q\_T_S_Z Y^e_a]QgYY Y ]QiY^^_T_ [_UQ ]_W^_ ^QXSQcm
Vjݷ USQ b\dhQp Yb`_\mX_SQ^Yp ^VcV[bc_Slf UQ^^lfC UQ^^lV5 XQ`Q[_SQ^^lV
QafYSQc_aQ]Y U\p d]V^miV^Yp faQ^Y]_T_ _Rkݷ]Q5 Y UQ^^lV5 XQiYea_SQ^^lV
aQX^__RaQX^l]Y [aY`c_TaQeYhVb[Y]Y baVUbcSQ]YD ^_ ^Q nc_] Sb7ݷ 6b\Y _R6
aQRQclSQV]Qp Y^e_a]QgYp ^V `_`QUQVc ^Y S _U^d YX hVclaݷf `VaVhYb\V^^lf
[QcVT_aYZ5 S ]YaV ^>9H _^Q5 b[_aVV SbVT_5 RdUVc `aVUbcQS\V^Q S SYUV cV[bcQ7

?c]VcY]5 hc_ ]^_TYV `a_c_[_\l5 Yb`_\mXdV]lV S bVcY 9^cVa^Vc5 cQ[WV
_b^_SQ^l ^Q cV[bc_Slf `_c_[Qf ‑ Y]V^^_ cQ[ aQR_cQoc5 S hQbc^_bcY5 n\V[6
ca_^^Qp `_hcQ Y 5̀2D b`aQSVU\YS_bcY aQUY ^QU_ b[QXQcm5 hc_ RY^Qa^lV `a_6
c_[_\l S 9^cVa^VcV c_WV hQbc_ SbcaVhQocbp5 bQ]lZ `_`d\pa^lZ `aY]Va ‑
bYbcV]Q MW\7
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6jݷ _UY^ `aY^gY`5 [_c_a_]d b\VUdVc R_\miY^bcS_ `a_TaQ]] S ?B ^>9H5
SlaQWV^ eaQX_Z hQ^YV\_[ݷ ‑ X_\_c_7ݷ 3 b\dhQV5 Vb\Y aQR_cQ `a_f_UYc
db`Vi^_5 `a_TaQ]]l SlUQoc \Yim cd Y^e_a]QgYo5 [_c_aQp _c ^Yf caVRdVc6
bp5 Y ^Y[_Y] _RaQX_] ^V R_\miV7 HYcQcV\m ]_T dWV XQ]VcYcm5 hc_ QbbV]R\Va
WJ\V Y [_]`Y\pc_a 733 S b\dhQV db`VfQ XQSVaiQocbp ]_\hQ5 ^V SlUQSQp ^Q
cVa]Y^Q\ ^Y VUY^_Z Rd[SlD [ b_WQ\V^Yo5 nc_T_ ^V\mXp b[QXQcm _ OB55 Y1C31<5
b_XUQcV\Y [_c_a_T_5 `_6SYUY]_]d5 ^V aQXUV\poc eY\_b_eYo ^>9H7

4_S_ap _R _b_RV^^_bcpf _RjV^Yp ?B ^>9H b `_\mX_SQcV\V]5 ]_W^_ Sl6
UV\Ycm Vjݷ USQ [\ohVSlf ]_]V^cQ7 3_6`VaSlf5 `_\mX_SQcV\mb[YZ Y^cVaeVZb
_Rlh^_ bca_Ycbp S `aVU`_\_WV^YY5 hc_ `_\mX_SQcV\m X^QVc5 hc_ UV\QVc7 2_\m6
iY^bcS_ `a_TaQ]] S ?B ^>9H ^V `lcQVcbp UV\Qcm SYU5 hc_ _^Y d]^VV `_\mX_6
SQcV\p Y\Y \dhiV X^Qoc5 [Q[ ^QU_ aQR_cQcmD \oR_Z _cUQ^^lZ `_\mX_SQcV\V]
`aY[QX `a_bc_ ]_\hQ Sl`_\^pVcbp7 3_6Sc_alf5 [ \oR_]d ed^[gY_^Q\d5 Y]V6
ojV]dbp S bYbcV]V5 S_X]_WV^ U_bcd` hVaVX [_]Q^Ul [_]Q^U^_Z bca_[YD Q\m6
cVa^QcYS^lV Y^cVaeVZbl5 cQ[YV [Q[ TaQeYhVb[YV _R_\_h[Y Y\Y `_\^_n[aQ^6
^lV cVa]Y^Q\m^lV `a_TaQ]]l5 ]_Tdc bdjVbcS_SQcm5 ^_ _^Y ^V XQ]V^poc [_6
]Q^U^do bca_[d Y ^V SlcVb^poc V5ݷ _^Y \Yim `aVU_bcQS\poc `_\mX_SQcV\o
Q\mcVa^QcYSd7 3_ ]^_TYf b\dhQpf Q\mcVa^QcYS^lV Y^cVaeVZbl aVQ\YX_SQ^l
hVaVX _RaQjV^YV [ dcY\YcQ] [_]Q^U^_Z bca_[Y7

BaVUbcSQ TaQeYhVb[_T_ `_\mX_SQcV\mb[_T_ Y^cVaeVZbQ S ?B ^>9H `a_V[6
cYadocbp `_ `aY^gY`d Vc_U5[ݷ Q ^V `_\YcY[Q7ݷ Nc_ _X^QhQVc5 hc_ baVUbcSQ
aQR_cl b TaQeY[_Z UQoc `aY\_WV^Yp] S_X]_W^_bcm b_XUQ^Yp TaQeYhVb[Yf
Y^cVaeVZb_S RVX dc_h^V^Yp5 [Q[ [_^[aVc^_ cQ[YV Y^cVaeVZbl U_\W^l Sl6
T\pUVcm Y ed^[gY_^Ya_SQcm7 3 aVXd\mcQcV `_\mX_SQcV\m ]_WVc5 ^Q`aY]Va5
SlRaQcm \oR_Z YX ^Vb[_\m[Yf UVbpc[_S bdjVbcSdojYf _[_^^lf ]V^VUWVa_S5
_cSVhQojYf XQ _e_a]\V^YV _[_iV[ 1aQ]_[5 XQT_\_S[_S Y `a_hVT_25 `_\^_6
bcmo YX]V^YS S^Vi^YZ SYU bS_VT_ aQR_hVT_ n[aQ^QD QSc_al ncYf _[_^^lf ]V6
^VUWVa_S ^V _TaQ^YhV^l S `_bca_V^YY S^Vi^VT_ SYUQ ^Y[Q[Y]Y `aQSY\Q]Y5
^QSpXQ^^l]Y b_ bc_a_^l7

6jݷ _UY^ `aY^gY` ?B ^>9H ]_W^_ SlaQXYcm eaQX_Z ݷSbݷ Vbcm eQZ\ݷD
Y]V^Q eQZ\_S S eQZ\_S_Z bYbcV]V ‑ nc_ bQ]lZ `_`d\pa^lZ b`_b_R Y]V^_SQ6
^Yp ^V c_\m[_ eQZ\_S [Q[ cQ[_Slf5 ^_ Y `VaYeVaYZ^lf dbca_ZbcS 1Q aQS^_
Y cQ[ ^QXlSQV]lf SYacdQ\m^lf dbca_ZbcS 5 [_c_alV SlT\pUpc b c_h[Y
XaV^Yp `_\mX_SQcV\p [Q[ dbca_ZbcSQ5 ^_ eYXYhVb[Y ^V bdjVbcSdoc5 Yf aQR_6
cd n]d\YadVc pUa_ _`VaQgY_^^_Z bYbcV]l25 [Q^Q\_S bSpXY `a_TaQ]] UadT b
UadT_]7 2_\VV c_T_5 hVaVX `aYSlh^lZ eQZ\_SlZ Y^cVaeVZb S b_SaV]V^^lf
bYbcV]Qf ]_W^_ ݷU_RaQcmbpݷ U_ ^Qbca_Z[Y aVWY]_S aQR_cl ]^_TYf `_UbY6
bcV] pUaQ5 dX^Qcm _R Y]VojYfbp S bYbcV]V `a_gVbbQf Y c7 `7 1nc_ `_XS_\poc
UV\Qcm cQ[ ^QXlSQV]lV Yb[dbbcSV^^lV eQZ\_SlV bYbcV]lD [ ^Y] ]l SVa6
bp[ݷ^ S XQ[\ohYcV\m^_Z hQbcY c_]Q27 ; b_WQ\V^Yo5 YX nc_T_ `aY^gY`Q c_6
WV Vbcm Yb[\ohV^YpC ^Q`aY]Va5 eQZ\_S_]d `aY^gY`d Y]V^_SQ^Yp _RkV[c_S
^V b__cSVcbcSdoc _RkV[cl5 _c^_bpjYVbp [ cQ[ ^QXlSQV]_]d \ICD5= _ RYLD
S ?B U9>EH _cbdcbcSdoc eQZ\l dbca_ZbcS5 _c_RaQWQojYV bVcVSlV [Qacl5 Y
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cQ[ UQ\VVD ^_ aQX^__RaQX^lV UVSYQgYY5 UQWV ]^_T_hYb\V^^lV5 ^V _c]V^poc
_RjVT_ `aY^gY`Q7

EY\_b_eYp ^>9H5 VbcVbcSV^^_5 aQb`a_bcaQ^pVcbp ^V c_\m[_ ^Q `a_TaQ]]l5
Sl`_\^pV]lV `_U d`aQS\V^YV] _`VaQgY_^^_Z bYbcV]l5 ^_ Y ^Q ^Vݷ bQ]d5 c_
Vbcm ^Q pUa_ Y S _b_RV^^_bcY ^Q ^QR_a VT_ bYbcV]^lf SlX_S_S7 ;Q[ ]l dSYUY]
`_XWV5 R_\miY^bcS_ bYbcV]^lf SlX_S_S _Rf_UYcbp _hV^m ^VR_\miY] [_\YhV6
bcS_] `QaQ]Vca_SC ]^_TYV bYbcV]^lV SlX_Sl S__RjV ^V `aY^Y]Qoc `QaQ]Vc6
a_S 175D@945 6?B; Y `a_hYV25 hQbc_ SbcaVhQocbp bYbcV]^lV SlX_Sl b _U^Y]
13849B5 1<1B=5 G19D5 3<?C525 USd]p 1C97>1<5 ;9<<5 75D3G45 4E@;2 Y\Y caV]p
1B5145 GB9D55 ?@5>5 5H53F52 `QaQ]VcaQ]Y7 AVWV SbcaVhQocbp SlX_Sl b hV6
clam]p `QaQ]VcaQ]Y 1B53F5 C5>45 G19D=2 Y `pcmo 1C5<53D5 B53F6B?=5 C5>4D?25
_hV^m aVU[_ ‑ b iVbcmo 1==1@5 @C5<53D2D bYbcV]^lf SlX_S_S b R�_\miY] hYb6
\_] `QaQ]Vca_S S ?B ^>9H ^Vc7 B\_W^lV UVZbcSYp _Rlh^_ Sl`_\^pocbp `_6
b\VU_SQcV\m^l] _RaQjV^YV] [ ^Vb[_\m[Y] aQX^l] bYbcV]^l] SlX_SQ]7

CQ[WV b\VUdVc _c]VcYcm iYa_[_V Yb`_\mX_SQ^YV S Y^cVaeVZbV bYbcV]6
^lf SlX_S_S ?B ^>9H d^YSVabQ\m^_Z `QaQUYT]l ݷSbݷ Vbcm `_c_[ RQZc_SݷC
Y]V^^_ S SYUV cQ[Yf `_c_[_S `aVUbcQS\V^l SS_U Y^e_a]QgYY YX eQZ\Q Y
SlS_U Y^e_a]QgYY S eQZ\5 hcV^YV b [\QSYQcdal Y SlUQhQ ^Q cVa]Y^Q\5 `V6
aVUQhQ UQ^^lf UadT_]d `a_gVbbd hVaVX [Q^Q\5 S_ ]^_TYf b\dhQpf ‑ _R]V^
UQ^^l]Y `_ [_]`mocVa^_Z bVcY7 ;Q[ ]l dSYUY] `_XWV5 SbV cQ[ ^QXlSQV]lV
`_c_[Y SS_UQ6SlS_UQ UV\pcbp ^Q `_XYgY_^YadV]lV 1_Rlh^lV eQZ\l5 S
[_c_alf cV[djQp aQR_hQp `_XYgYp ]_WVc Rlcm S \oR_Z ]_]V^c YX]V^V^Q2 Y
^V`_XYgY_^YadV]lV ‑ SbV _bcQ\m^lV5 TUV RQZcl `VaVUQocbp _UY^ XQ UadTY]
Y ^Q `_b\VU_SQcV\m^_bcm Yf `VaVUQhY Y\Y `aYݷ]Q ^Y[Q[ ^V\mXp `_S\Ypcm7
3 ncd ^Vb\_W^do ]_UV\m d[\QUlSQocbp `_hcY SbV b\dhQY `aYݷ]Q Y `VaVUQhY
UQ^^lf5 XQ ^V]^_T_hYb\V^^l]Y Yb[\ohV^Yp]Y5 [_c_alV _Rdb\_S\V^l cVf^Y6
hVb[Y]Y `aYhY^Q]Y 1^Q`aY]Va5 _R]V^ UVZcQTaQ]]Q]Y `_ [_]`mocVa^_Z bVcY
^V `aVUbcQS\pVcbp S SYUV `_c_[Q5 `_c_]d hc_ Y]VVc b_SVaiV^^_ Y^do `aYa_6
Ud27

?RjYZ `_Uf_U [ b_XUQ^Yo `a_TaQ]]^_T_ _RVb`VhV^Yp5 `aY^pclZ S ?B
^>9H5 ]_W^_ SlaQXYcm _U^Y] \_Xd^T_]5 [_c_alZ5 [Q[ bhYcQVcbp5 YX^QhQ\m6
^_ `_pSY\bp ^Q Q]VaY[Q^b[_] S_V^^_6]_ab[_] e\_cVC @T55ݷ 9D C9=@<55
\DE@9415ݷ b_[aQjݷ^^_ TR\\ D adbb[_pXlh^lV `a_TaQ]]Ybcl hQbc_ ^QXlSQoc
nc_c \_Xd^T [_`aY^gY`ݷ `_gV\dp5ݷ Rd[SQ\m^_ `VaVS_Up b\_S_ ݷ9CC;ݷ ^Q adb6
b[YZ7

>Q[_^Vg5 S ?B ^>9H Y]Vocbp _`aVUV\ݷ^^lV caQUYgYY5 bSpXQ^^lV b aQX6
aQR_c[_Z Y aQb`a_bcaQ^V^YV] `a_TaQ]]7 ;Q[ `aQSY\_5 `a_TaQ]]l b_XUQ6
ocbp `VaV^_bY]l]Y D nc_ _X^QhQVc5 hc_ `a_TaQ]]Q5 ^Q`YbQ^^Qp `_U _U^d
^>9H6bYbcV]d ^Q _U^_Z Q``QaQc^_Z QafYcV[cdaV5 ]_WVc Rlcm 1S_ Sbp[_] b\d6
hQV5 Vb\Y _^Q ^Q`YbQ^Q TaQ]_c^_2 RVX YX]V^V^Yp Ybf_U^lf cV[bc_S _c[_]`Y6
\Ya_SQ^Q ^Q \oR_Z UadT_Z ^>9H6bYbcV]V Y UadT_Z Q``QaQc^_Z `\Qce_a]V7
@aY nc_] [_^SV^gYY bYbcV]^lf SlX_S_S YX]V^pocbp _c bYbcV]l [ bYbcV]V5 Q
]QiY^^lZ [_U5 VbcVbcSV^^_5 `aYSpXQ^ [ [_^[aVc^_Z Q``QaQc^_Z `\Qce_a]V5
cQ[ hc_ US_Yh^lV Yb`_\^pV]lV eQZ\l bS_ZbcS_] `VaV^_bY]_bcY ^V _R\QUQoc
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1Y ^V ]_Tdc Y] _R\QUQcm27 ;Q[ b\VUbcSYV5 _b^_S^l] b`_b_R_] aQb`a_bcaQ^V6
^Yp `a_TaQ]] S ?B ^>9H pS\pVcbp `VaVUQhQ Yf Ybf_U^lf cV[bc_S7 2_\miY^6
bcS_ `a_TaQ]]5 S[\ohQp Y pUaQ bQ]Yf bYbcV]5 aQb`a_bcaQ^pocbp bS_R_U^_5
c_ Vbcm db\_SYp \YgV^XYY cQ[Yf `a_TaQ]] aQXaViQoc SbV] WV\QojY] [_6
`Ya_SQcm ncY `a_TaQ]]l5 `VaVUQSQcm Yf UadTY] \YgQ]5 YXdhQcm5 ]_UYeYgY6
a_SQcm Y aQb`a_bcaQ^pcm ]_UYeYgYa_SQ^^lV SVabYY5 `aY nc_] ^V caVRdVcbp
[_]d6\YR_ XQ nc_ `\QcYcm7 2_\miY^bcS_ UYbcaYRdcYS_S c_T_ WV U9>EH YX6
^QhQ\m^_ b_UVaWYc clbphY `_\VX^lf `a_TaQ]]5 b `_]_jmo [_c_alf ]_W^_
aViQcm `aQ[cYhVb[Y \oRlV `_SbVU^VS^lV XQUQhY5 Y Sbݷ nc_ ]_WVc Rlcm b_6
SVaiV^^_ bS_R_U^_ b[QhQ^_ YX 9^cVa^VcQ7

BS_R_U^_V aQb`a_bcaQ^V^YV `a_TaQ]] YTaQVc haVXSlhQZ^_ SQW^do a_\m S [d\mcdaV
^>9H5 `aY nc_] ^VYb[diݷ^^lV \oUY hQbc_ `dcQoc `_^pcYp RVb`\Qc^Qpݷ `a_TaQ]]Q5ݷ
a_TaQ]]Q`ݷ b _c[alcl] Ybf_U^l] [_U_]ݷ 1?@5> C?EB352 Y bS_R_U^Qpݷ `a_TaQ]]Q7ݷ
=VWUd cV] nc_ b_SVaiV^^_ aQX^lV `_^pcYp7 3 ]YaV `9>4?GC SbcaVhQocbp `a_TaQ]6
]l5 [_c_alV ]_W^_ ^QXSQcm RVb`\Qc^l]Y 1`aYhݷ] XQhQbcdo b R_\mi_Z ^QcpW[_Z25 ^_
^Y[Q[ ^V\mXp bhYcQcm ^Y _c[alcl]Y5 ^Y cV] R_\VV bS_R_U^l]Y7 >QYR_\VV aQb`a_bcaQ6
V_^^ݷ^ _`aVUV\V^YV bS_R_U^_T_ `a_TaQ]]^_T_ _RVb`VhV^Yp 16B55 C?6DG1B52 `aVU\_WV6
^_ AYhQaU_] Bc_\\]Q^_] Y E_^U_] bS_R_U^_T_ `a_TaQ]]^_T_ _RVb`VhV^YpD b_T\Qb^_
nc_]d _`aVUV\V^Yo5 \oR_]d `_\mX_SQcV\o `a_TaQ]]l `aY^QU\VWQc hVclaV ed^UQ]V^6
cQ\m^lV bS_R_UlC

97 bS_R_UQ XQ`db[Qcm `a_TaQ]]d [Q[ RdUVc dT_U^_ `_\mX_SQcV\o5 U\p \oRlf gV\VZD
:7 bS_R_UQ YXdhQcm5 [Q[ `a_TaQ]]Q aQR_cQVc5 Y YX]V^pcm Vݷ b__RaQX^_ b_ bS_Y]Y

`_caVR^_bcp]YD U\p nc_T_ ^V_Rf_UY]Q U_bcd`^_bcm Ybf_U^lf cV[bc_SD
;7 bS_R_UQ aQb`a_bcaQ^pcm [_`YY5 hc_Rl ]_W^_ Rl\_ `_]_hm bS_V]d b_bVUdD
<7 bS_R_UQ aQb`a_bcaQ^pcm 1`VaVUQSQcm UadTY] \oUp]2 ]_UYeYgYa_SQ^^lV SVabYY

`a_TaQ]]l5 UQSQp cV] bQ]l] S_X]_W^_bcm SbV]d b__RjVbcSd YXS\V[Qcm `_\mXd
YX ncYf ]_UYeY[QgYZD U\p nc_T_ cQ[WV ^V_Rf_UY]Q U_bcd`^_bcm Ybf_U^lf cV[6
bc_S7

Bc_a_^^Y[Y [_^gV`gYY bS_R_U^_T_ `a_TaQ]]^_T_ _RVb`VhV^Yp _cbcQYSQoc ncY bS_R_6
Ul S [QhVbcSV ^V_ckV]\V]_T_ `aQSQ [QWU_T_ `_\mX_SQcV\p Y b_bcQS\poc cV[bcl bS_Yf
\YgV^XYZ cQ[Y] _RaQX_]5 hc_Rl \YiYcm `_\mX_SQcV\VZ ncYf bS_R_U Rl\_ [Q[ ]_W^_
cadU^VV7 3 hQbc^_bcY5 _U^Q YX bQ]lf `_`d\pa^lf \YgV^XYZ ^Q `a_TaQ]]^_V _RVb`V6
hV^YV5 PW^ PYU5 eY[bYadp SbV hVclaV `VaVhYb\V^^lV bS_R_Ul5 `aY nc_] XQ`aVjQVc
aQb`a_bcaQ^V^YV [_`YZ 1[Q[ c_h^lf5 cQ[ Y ]_UYeYgYa_SQ^^lf25 Q aQS^_ Y `a_YXS_U^lf
aQR_c `_U [Q[Y]Y6\YR_ Y^l]Y \YgV^XYp]Y5 [a_]V PW^ PYU7 BQ]Y] eQ[c_] Yb`_\mX_6
SQ^Yp \oR_Z `a_TaQ]]l5 aQb`a_bcaQ^pV]_Z `_U PW^ PYU5 `_\mX_SQcV\m b_T\QiQVcbp b
db\_SYp]Y nc_Z \YgV^XYY7 @aY nc_] `a_YXS_U^_Z aQR_c_Z bhYcQVcbp \oRQp `a_TaQ]]Q5
S [_c_ado S_iݷ\ [Q[_Z6\YR_ eaQT]V^c [_UQ5 aQb`a_bcaQ^pV]_T_ `_U PW^ PYU5 cQ[ hc_
Vb\Y Sl f_cYcV XQY]bcS_SQcm cQ[_Z eaQT]V^c U\p bS_VZ `a_TaQ]]l5 c_ Y bS_o `a_6
TaQ]]d Sl b]_WVcV aQb`a_bcaQ^pcm c_\m[_ `_U PW^ PYU ‑ \YR_ ^V aQb`a_bcaQ^pcm
S_SbV7

3_`aV[Y aQbf_WV]d ]Yed5 PW^ PYU ^V caVRdVc RVb`\Qc^_bcY aQb`a_bcaQ^V^Yp [Q[
cQ[_S_Z7 >Q`a_cYS5 bQ] Bc_\\]Q^ ^V_U^_[aQc^_ aQXkpb^p\5 hc_ [QWUlZ S_\V^ `aY WV6
\Q^YY RaQcm UV^mTY S _R]V^ ^Q `a_TaQ]]d5 aQb`a_bcaQ^pV]do `_U PW^ PYU7 9^_Z S_6
`a_b5 hc_ [_\m b[_a_ [c_6c_ [d`Y\ d SQb `a_TaQ]]d5 aQb`a_bcaQ^pV]do `_U PW^ PYU5
nc_c [c_6c_ `_\dhQVc SbV `aQSQ5 `aVUdb]_caV^^lV PW^ PYU5 Y Sl5 b_T\Qb^_ db\_SYp]
\YgV^XYY5 ^V Y]VVcV `aQSQ UQWV `a_bYcm VT_ S_XUVaWQcmbp _c Yb`_\mX_SQ^Yp `_\dhV^6
^lf cQ[Y] _RaQX_] `aQS7 >Q`aY]Va5 Vb\Y [c_6c_ [d`Yc d SQb XQ ]Y\\Y_^ U_\\Qa_S
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`a_TaQ]]d5 ^Q [_c_ado aQb`a_bcaQ^pVcbp \YgV^XYp PW^ PYU5 Q XQcV] Sl\_WYc Vݷ S
9^cVa^Vc S aVWY]V bS_R_U^_T_ U_bcd`Q5 Sl ^Y[Q[ ^V b]_WVcV 1Y ^V RdUVcV S`aQSV12 ^Q
nc_ `_S\YpcmD \oRlV U_`_\^YcV\m^lVݷ b_T\QiV^Yp5ݷ _TaQ^YhYSQojYV bS_R_Ud5 UQ^^do
\YgV^XYVZ PW^ PYU5 pS\pocbp ^QadiV^YV] nc_Z \YgV^XYY7

?c]VcY]5 hc_ `_^pcYV `a_TaQ]]^_T_ _RVb`VhV^Yp b _c[alcl] [_U_] _c\YhQVcbp _c
`_^pcYp bS_R_U^_T_ `a_TaQ]]^_T_ _RVb`VhV^YpC U\p bS_R_U^_T_ `a_TaQ]]^_T_ _RVb`V6
hV^Yp _c[alc_bcm Ybf_U^_T_ [_UQ ^V_Rf_UY]Q5 ^_ _RaQc^_V ^VSVa^_7 3_6`VaSlf5 bdjV6
bcSdoc UadTYV \YgV^XYY ^Q `a_TaQ]]^_V _RVb`VhV^YV5 _`dR\Y[_SQ^^_V S SYUV Ybf_U^lf
[_U_SD cQ[YV \YgV^XYY ]_Tdc ^V XQR_cYcmbp5 [Q[ PW^ PYU5 _ b_faQ^V^YY bS_R_U U\p SbVf
`_\mX_SQcV\VZ7 >Q`aY]Va5 cQ[ ^QXlSQV]Qp K\M <935>C5 `_XS_\pVc UV\Qcm b `a_TaQ]]_Z
hc_ dT_U^_5 S c_] hYb\V Y aQb`a_bcaQ^pcm `a_YXS_U^lV aQR_cl RVX Yf Ybf_U^lf cV[6
bc_SD `_\dhQcV\m cQ[Yf `a_TaQ]] _R\QUQVc SbV]Y SliV`VaVhYb\V^^l]Y bS_R_UQ]Y5 ^_
^V _RpXQ^ XQR_cYcmbp _ c_]5 hc_Rl Y]Y _R\QUQ\ [c_6c_ Vj7ݷ B UadT_Z bc_a_^l5 YXSVbc6
^l `aY]Val `a_TaQ]]^_T_ _RVb`VhV^Yp5 [_c_a_V f_cp Y aQb`a_bcaQ^pVcbp S Ybf_U^lf
cV[bcQf5 ^_ `aY nc_] ^V pS\pVcbp bS_R_U^l] ^Y b [Q[_Z c_h[Y XaV^YpC \YgV^XY_^^lZ
U_T_S_a ^V `_XS_\pVc aQb`a_bcaQ^pcm VT_ UQ\miV ^Y S SYUV c_h^lf [_`YZ5 ^Y cV] R_\VV
S SYUV [_`YZ ]_UYeYgYa_SQ^^lf7

>7:7?7 8Q]VhQ^Yp _ bYbcV]V a `9>4?G

=l dWV _c]VhQ\Y5 hc_ ?B ^>9H [Q[ cQ[_SQp ^V `aVcVa`V\Q bdjVbcSV^^lf
QafYcV[cda^lf YX]V^V^YZ UQWV `aY cQ[_] bVamݷX^_] iQTV5 [Q[ SSVUV^YV TaQ6
eYhVb[Yf _R_\_hV[5 `_b[_\m[d5 ^V RdUdhY hQbcmo _`VaQgY_^^_Z bYbcV]l5 _^Y
^V b]_T\Y _[QXQcm ^Q ^Vݷ XQ]Vc^_T_ S\Yp^Yp7 5QSQZcV `_`a_RdV] aQX_RaQcmbp5
[Q[ nc_ bcQ\_ S_X]_W^l]7

BaVUbcSQ5 Yb`_\mXdV]lV S R_\miY^bcSV ^>9H6bYbcV] U\p aQR_cl b TaQeY6
hVb[Y]Y 1_[_^^l]Y2 `aY\_WV^Yp]Y5 `_\dhY\Y _RjVV ^QXSQ^YV a `9>4?G
\ICD5= 7 3 [QhVbcSV _b^_S^_T_ _`aVUV\pojVT_ bS_ZbcSQ ncYf baVUbcS ]_W^_
^QXSQcm c_5 hc_ aVQ\YXdocbp _^Y gV\Y[_] S SYUV _Rlh^lf `_\mX_SQcV\mb[Yf
`a_TaQ]]D `_UUVaW[Q b_ bc_a_^l pUaQ _`VaQgY_^^_Z bYbcV]l _TaQ^YhYSQ6
Vcbp b`VgYQ\m^l]Y baVUbcSQ]Y U\p U_bcd`Q [ SYUV_[QacV5 ^_ ncY baVUbcSQ
^Y[Q[ ^V dhYclSQoc _b_RV^^_bcY a `9>4?G \ICD5= Y ]_Tdc Yb`_\mX_SQcmbp
\oRl]Y UadTY]Y TaQeYhVb[Y]Y _R_\_h[Q]Y5 Vb\Y cQ[_SlV `_pSpcbp7 3 `a_6
`aYVcQa^lf bYbcV]Qf ^Q _b^_SV ^>9H UVZbcSYcV\m^_ hQbc_ SbcaVhQocbp Q\m6
cVa^QcYS^lV TaQeYhVb[YV _R_\_h[YD [ cQ[Y] bYbcV]Q] _c^_bpcbp5 ^Q`aY]Va5
d`_]Y^QSiYVbp SliV V13 X\ a Y J>4B?947 B_XUQ^^lV U\p ^Yf TaQeYhVb[YV
baVUbcSQ ^V Y]Voc ^Y[Q[_T_ _c^_iV^Yp [ a `9>4?G5 XQ Yb[\ohV^YV] aQX6
SV hc_ _b^_S^_T_ `aY^gY`QC _^Y c_WV aVQ\YX_SQ^l S SYUV `_\mX_SQcV\mb[Yf
`a_TaQ]] Y ^V XQcaQTYSQoc pUa_7

3_XSaQjQpbm [ a `9>4?G \ICD5=5 _c]VcY]5 hc_ `aY\_WV^YV5 Yb`_\mXdo6
jVV _[_^^lZ TaQeYhVb[YZ Y^cVaeVZb5 `a_U_\WQVc `aY nc_] Rlcm _Rlh^l]
^>9H6`a_gVbb_]7 3 hQbc^_bcY5 [Q[ Y d \oR_T_ `a_gVbbQ5 d _[_^^_T_ `aY\_6
WV^Yp Vbcm `QaQ]Vcal [_]Q^U^_Z bca_[Y5 Q cQ[WV UVb[aY`c_al bcQ^UQac6
^_T_ SS_UQ5 SlS_UQ Y b__RjV^YZ _R _iYR[Qf 1CD49>5 CD4?ED Y CD45BB27 Hc_6
Rl _c_RaQXYcm _[^_5 `aY\_WV^YV U_\W^_ dbcQ^_SYcm b_VUY^V^YV b bYbcV]_Z



;@; ?RkV[cl Y db\dTY _`VaQgY_^^_Z bYbcV]l

a `9>4?G Y _c`aQSYcm XQ`a_b S b__cSVcbcSYY b _`aVUV\ݷ^^l]Y b_T\QiV^Yp6
]Y5 YXSVbc^l]Y [Q[ a6`a_c_[_\ 7

_@ݷ cd bc_a_^dݷ b_VUY^V^Yp ^Qf_UYcbp `a_TaQ]]Q5 ^QXlSQV]Qp
a6bVaSVa_]7 9]V^^_ ncQ `a_TaQ]]Q `a_YXS_UYc ^V`_baVUbcSV^^_V _c_R6
aQWV^YV TaQeYhVb[Yf _RkV[c_S ^Q n[aQ^V `_\mX_SQcV\p7 @_ b_RbcSV^^_Z
Y^YgYQcYSV _^Q ^YhVT_ ^V aYbdVcD hc_Rl ^Q n[aQ^V hc_6c_ `_pSY\_bm5 ^V_R6
f_UY] XQ`a_b ^Q _caYb_S[d c_T_ Y\Y Y^_T_ YX_RaQWV^Yp7 CQ[Y] _RaQX_]5 S
_b^_S^_] _c_RaQWQojQp `a_TaQ]]Q Sl`_\^pVc UVZbcSYp S _cSVc ^Q XQ`a_bl
UadTYf `a_TaQ]] 1[\YV^c_S25 hc_ _`aQSUlSQVc ^QXSQ^YV 7ݷa6bVaSVaݷ Db\dT_Z
1bVaSYb_]25 [_c_ado _[QXlSQVc [\YV^cQ] nc_c bVaSVa5 _[QXlSQVcbp _caYb_S[Q
YX_RaQWV^YZ ^Q n[aQ^V7 3 ^V[_c_alf b\dhQpf a6bVaSVa bQ] `a_pS\pVc
Y^YgYQcYSd `aY _RjV^YY b [\YV^c_]7 Nc_ `a_Ybf_UYc `aY S_X^Y[^_SV^YY
cVf Y\Y Y^lf b_RlcYZ5 _c^_bpjYfbp [ _R\QbcY n[aQ^Q5 S [_c_a_Z _c_RaQWV^_
_[^_ [\YV^cQD [ cQ[Y] b_RlcYp] _c^_bpcbp ^QWQcYp [\QSYi ^Q [\QSYQcdaV5
USYWV^Yp Y jV\h[Y ]liY5 `VaV]VjV^Yp _[_^5 caVRdojYV `_\^_Z Y\Y
hQbcYh^_Z `_Sc_a^_Z _caYb_S[Y YX_RaQWV^Yp S _[^V5 Y c7 U7

BYbcV]Q b`a_V[cYa_SQ^Q cQ[5 hc_ b_VUY^V^YV b a6bVaSVa_] ]_W^_ dbcQ6
^_SYcm5 Yb`_\mXdp [Q[ \_[Q\m^lV baVUbcSQ SXQY]_UVZbcSYp S^dcaY _U^_T_
[_]`mocVaQ5 cQ[ Y Y^bcad]V^cl aQR_cl hVaVX [_]`mocVa^do bVcm7 B c_h[Y
XaV^Yp `_\mX_SQcV\p nc_ X^QhYc5 hc_ `aY aQR_cV b a `9>4?G ]_W^_ XQ`db6
[Qcm _[_^^lV `aY\_WV^Yp ^Q dUQ\ݷ^^lf [_]`mocVaQf5 `aY nc_] TaQeYhVb[YV
_[^Q ncYf `aY\_WV^YZ SYUVcm \_[Q\m^_5 c_ Vbcm ^Q bS_ݷ] n[aQ^V7

8QRVTQp S`VaݷU5 b[QWV]5 hc_ U\p b_VUY^V^Yp b a6bVaSVa_] Yb`_\mXdVcbp `_c_[_SlZ
b_[Vc 1b_[Vc cY`Q \XLTh\][NJV25 `aYhݷ] _Rlh^_ a6bVaSVa XQS_UYc b\diQojYV b_[V6
cl [Q[ S bV]VZbcSV JOh^WRa U\p \_[Q\m^lf `_U[\ohV^YZ5 cQ[ Y S bV]VZbcSQf JOhRWN]
Y JOhRWN]?5 hc_ `_XS_\pVc bSpXlSQcmbp b a6bVaSVa_] `_ bVcY7 @_b\V dbcQ^_S\V^Yp b_6
VUY^V^Yp cQ[YV b_[Vcl SlT\pUpc b_SVaiV^^_ _UY^Q[_S_ ‑ [Q[ USd^Q`aQS\V^^lV [Q^Q\l
`_b\VU_SQcV\m^_Z `VaVUQhY UQ^^lf7 3_ SaV]p aQR_cl a6[\YV^cd Y a6bVaSVad RVXaQX\Yh6
^_5 [Q[do `aYa_Ud Y]VVc dbcQ^_S\V^^_V ]VWUd ^Y]Y b_VUY^V^YV7 @_Ua_R^_bcY _c\_WY]
U_ b\VUdojVZ hQbcY ^QiVZ [^YTY7

3QW^_ _c]VcYcm5 hc_ a6bVaSVa5 [Q[ Y a6[\YV^cl5 `aVUbcQS\pVc b_R_Z
_Rl[^_SV^^lZ `a_gVbb5 _Rlh^_5 `aQSUQ5 Y]VojYZ _`aVUV\ݷ^^lV `aYSY\V6
TYY U\p U_bcd`Q [ b__cSVcbcSdojV]d _R_adU_SQ^Yo 1SYUV_[QacV27 @_UUVaW[Q
TaQeYhVb[_T_ Y^cVaeVZbQ b_ bc_a_^l pUaQ _TaQ^YhYSQVcbp `aVU_bcQS\V^YV]
U_bcd`Q [ SYUV_[QacV5 ^Q`aY]Va5 `dcV] _c_RaQWV^Yp SYUV_`Q]pcY ^Q SYacd6
Q\m^_V QUaVb^_V `a_bcaQ^bcS_ a6bVaSVaQ7 Nc_ `_XS_\pVc a6bVaSVad ^V Rlcm
hQbcmo _`VaQgY_^^_Z bYbcV]l7

9^cVaVb^_5 hc_ a6bVaSVa ^V _RpXQ^ U\p _c_RaQWV^Yp TaQeY[Y Yb`_\m6
X_SQcm U_bcd` [ SYUV_[QacVD _^5 b_RbcSV^^_ T_S_ap5 _RpXQ^ `_UUVaWYSQcm
a6`a_c_[_\ ‑ Y Sb7ݷ CQ[5 iYa_[_ YXSVbcV^ a6bVaSVa aF625 [_c_alZ `_bca_6
V^^_V YX_RaQWV^YV ^YTUV ^V `_[QXlSQVc5 Q `a_bc_ XQ`YblSQVc S eQZ\7 ;a_]V
c_T_5 bdjVbcSdoc a6bVaSVaQ5 aQR_cQojYV S bYbcV]Qf bV]VZbcSQ `9>4?GC Y
`_XS_\pojYV `_\mX_SQcV\o aQR_hVZ bcQ^gYY `_U V\ `9>4?GC XQ`db[Qcm dUQ6
_^^ݷ\ 1^Q ^>9H6]QiY^V2 _[_^^lV `aY\_WV^Yp Y SXQY]_UVZbcS_SQcm b ^Y]YD
^QYR_\VV iYa_[_V aQb`a_bcaQ^V^YV baVUY ^Yf `_\dhY\Y a=9>7 Y LI7G9>8a7



>7:7 ?`VaQgY_^^Qp bYbcV]QC hc_ nc_ Y XQhV] ;@<

6b\Y XQ`dbcYcm a6bVaSVa RVX _Rlh^_Z `aY[\QU^_Z _RSVb[Y 1nc_ UV\QVcbp
[_]Q^U_Z a25 ]l dSYUY] `dbc_Z n[aQ^ b [dab_a_] ]liY5 ^Q`_]Y^QojY]
_hV^m WYa^do Rd[Sd a5 Y e_^_]5 SlT\pUpjY]5 [Q[ dSV\YhV^^lZ aYbd^_[
TadR_Z c[Q^Y ‑ nc_ bcQ^UQac^_V e_^_S_V YX_RaQWV^YV a6bVaSVaQ5 [_c_a_V
_Rlh^_ `aY[\QU^lV `a_TaQ]]l cdc WV ]V^poc ^Q UadT_V7

6b\Y Sl XQf_cYcV `a_SVbcY _`YblSQV]lZ n[b`VaY]V^c bQ]_bc_pcV\m^_5
dRVUYcVbm5 hc_ ^Q ]QiY^V S nc_ SaV]p ^V XQ`djV^l ^Y[Q[YV UadTYV a6bVaSVaQ7
6b\Y _^Y Sb6ݷcQ[Y XQ`djV^l5 c_ dRVaYcV Yf Y\Y `aY[QWYcV XQ`db[QV]_]d
a6bVaSVad aQR_cQcm Sc_al] UYb`\VV] ]QiY^l 1Yb`_\mXdZcV [_]Q^Ud aݷ C:ݷ
Y\Y aݷ C:7927ݷ

3b5ݷ hc_ ]l ]_WV] bUV\Qcm b XQ`djV^^l] cQ[Y] S_c _RaQX_] bVaSVa_] ‑
nc_ `_USYTQcm [dab_a b `_]_jmo ]liY7 Hc_Rl `_\dhYcm R_\VV Y^cVaVb^lV
aVXd\mcQcl5 ^dW^_ XQ`dbcYcm f_cp Rl _U^d `aY[\QU^do `a_TaQ]]d7 5\p nc_6
T_ b\VUdVc5 ^QWQS [_]RY^QgYo LDB<6J<D6O:A5 SVa^dcmbp S cV[bc_Sdo [_^b_\m5
b [_c_a_Z ]l XQ`dbcY\Y a6bVaSVa5 ^QWQcYV] LDB<6c Y [_]Q^U_Z 27 dRaQcm
aQR_cQojdo `a_TaQ]]d a S e_^_SlZ aVWY]7 CV`Vam ]l ]_WV] XQ`dbcYcm
[Q[do6^YRdUm `aY[\QU^do `a_TaQ]]d5 ^Q`aY]Va HD5B=7 @_b[_\m[d ]l ^V
S_b`_\mX_SQ\Ybm _Rlh^_Z ݷRSVb[_Z_ݷ U\p XQ`db[Q a6bVaSVaQ5 ^Q] `aYUݷcbp
bQ]_bc_pcV\m^_ d[QXQcm `a_TaQ]]V5 b [Q[Y] a6bVaSVa_] `lcQcmbp dbcQ^_SYcm
b_VUY^V^YV7 B dhݷc_] nc_T_ [_]Q^UQ 1`aY Yb`_\mX_SQ^YY K?EB>5 \85<<2 RdUVc
SlT\pUVcm cQ[C

MR\YUJbFC979 HD5B=

6b\Y Sl XQ`dbcY\Y bS_Z n[b`VaY]V^cQ\m^lZ n[XV]`\pa a6bVaSVaQ _U^_SaV6
]V^^_ b UadTY] aQR_cQojY] a6bVaSVa_]5 S]Vbc_ ݷC979ݷ d[QWYcV b__cSVc6
bcSdojYZ YUV^cYeY[Qc_a UYb`\Vp5 ^Q`aY]Va 7ݷC:79ݷ

3Va^ݷ]bp cV`Vam [ ^QiV]d a6bVaSVadD S XQSYbY]_bcY _c _Rbc_pcV\mbcS ^Q]
U\p nc_T_ `_^QU_RYcbp [_]RY^QgYp [\QSYi J<D6O@5 J<D6OA Y c7 `7 6b\Y Sbݷ
`a_i\_ db`Vi^_5 ]l dSYUY] S \VS_] SVaf^V] dT\d n[aQ^Q _[^_ `a_TaQ]]l
HD5B= Y5 `VaV]VbcYS S ^VT_ [dab_a ]liY5 b]_WV] dRVUYcmbp5 hc_ [_]Q^U6
^lZ Y^cVa`aVcQc_a S [ݷ^ aQR_cQVc7 ?U^Q[_ gV\mo ^QiVT_ n[b`VaY]V^cQ Rl\_
^V nc_7 4\QS^lZ eQ[c5 [_c_alZ bVZhQb ]_W^_ [_^bcQcYa_SQcm ‑ nc_ `_\^_V
_cbdcbcSYV d _[^Q [Q[Yf6\YR_ n\V]V^c_S _e_a]\V^Yp7 >Vc ^Y aQ][Y5 ^Y XQT_6
\_S[Q5 ^Y `aYSlh^lf [^_`_[ S dT_\[Qf _[^Q5 b\dWQjYf U\p bSݷaclSQ^Yp S
Y[_^[d5 aQXSݷaclSQ^Yp ^Q SVbm n[aQ^ Y XQ[alcYp ‑ ^YhVT_1 3 cQ[_Z bYcdQgYY
]l ^V ]_WV]5 ^Q`aY]Va5 `VaV]VbcYcm Y]VojVVbp _[_i[_ Y\Y YX]V^Ycm VT_
aQX]Va7

9cQ[5 ^Qi ^VfYcalZ n[b`VaY]V^c UQ\ ^Q] S_X]_W^_bcm dX^Qcm5 hc_ S bY6
bcV]V a `9>4?G XQ _RaQ]\V^YV _[_^ ^V _cSVhQoc ^Y a6bVaSVa5 ^Y [\YV^cb[_V
`aY\_WV^YV7 CQ[ bUV\Q^_ ^V b\dhQZ^_7 3_X\_WYS _cSVcbcSV^^_bcm XQ UV[_a
_[_^ ^Q a6bVaSVa5 ]l ^QSpXQ\Y Rl _UY^ Y c_c WV S^Vi^YZ SYU 1Y S_X]_W^_bcY
d`aQS\V^Yp2 SbV] `_\mX_SQcV\p] UQ^^_T_ bVaSVaQ7 >Vb]_cap ^Q c_5 hc_ _U^Q

A@aVU`_\QTQVcbp5 hc_ n[b`VaY]V^c `a_S_UYcbp ^Q ]QiY^V `_U d`aQS\V^YV] ?B U9>EH
Y\Y OB55K\M5 Q XQ`db[ `a_YXSVUݷ^ b `VaS_Z SYacdQ\m^_Z [_^b_\Y7



;@= ?RkV[cl Y db\dTY _`VaQgY_^^_Z bYbcV]l

YXSVbc^Qp [_]`Q^Yp Y]V^^_ cQ[ Y `_bcd`QVc b `_\mX_SQcV\p]Y bS_Yf _`VaQgY6
_^^lf bYbcV]5 cQ[_Z `_Uf_U cadU^_ ^QXSQcm `aQSY\m^l]7 6b\Y WV XQbcQSYcm
[QWU_T_ a6[\YV^cQ _cSVhQcm XQ bcQ^UQac^lV n\V]V^cl VT_ b_RbcSV^^_T_ _[^Q5
nc_ aVX[_ dSV\YhYc b\_W^_bcm _[_^^lf `aY\_WV^YZ5 `aYhݷ] YXapU^Qp hQbcm
Yf ed^[gY_^Q\m^_bcY RdUVc S `a_TaQ]]Qf UdR\Ya_SQcmbp7 ;a_]V c_T_5 nc_
b^YXYc S_X]_W^_bcY `_\mX_SQcV\p `_ SlR_ad dU_R^_T_ V]d UV[_aQ _[_^7 3
bYbcV]V a `9>4?G XQ bcQ^UQac^lV n\V]V^cl _[_^^_T_ Y^cVaeVZbQ _cSVhQoc
b`VgYQ\m^lV `a_TaQ]]l5 ^QXlSQV]lV _[_^^l]Y ]V^VUWVaQ]Y7

@a_U_\WQp ^Qi n[b`VaY]V^c5 XQ`dbcY] [Q[_Z6^YRdUm `a_bc_Z _[_^^lZ
]V^VUWVa5 ^Q`aY]Va DG=5 _Rlh^_ Sf_UpjYZ S `_bcQS[d a `9>4?G7 Nc_ ]_W^_
bUV\Qcm ^V `_[YUQp a6bVaSVa5 SVUm d ^Qb dWV XQ`djV^Q `a_TaQ]]Q HD5B=5 Y S
Vݷ _[^V aQR_cQVc Y^cVa`aVcQc_a [_]Q^U^_Z bca_[Y7 9cQ[5 `VaV]VbcYcV [dab_a
]liY S _R\Qbcm _[^Q Y UQZcV [_]Q^Ud DG=7 6b\Y `a_TaQ]]l b cQ[Y] Y]V^V]
S SQiVZ bYbcV]V ^V ^Qi\_bm5 Sl ]_WVcV Vݷ `_bcQSYcm baVUbcSQ]Y SQiVT_
`Q[Vc^_T_ ]V^VUWVaQ5 Q ]_WVcV S_b`_\mX_SQcmbp [Q[Y]6c_ Vjݷ YX ݷT[Yfݷ\ݷ
_[_^^lf ]V^VUWVa_S ‑ 6FG=;5 935G= Y c7 U7D U\p ^dWU ^QiVT_ n[b`VaY]V^cQ
`_Uf_UYc \oR_Z ݷ]Y^^_]_ݷ YX cVf5 hc_ ^V `lcQocbp `aYcS_apcmbp aQR_hY]Yݷ
bc_\Q]Yݷ 1M5C;D?@ N>F9B?>=5>D27

@_b\V XQ`db[Q _[_^^_T_ ]V^VUWVaQ S_[adT SbVf Y]VojYfbp _[_^ `_pSpc6
bp n\V]V^cl _e_a]\V^Yp7 CV`Vam _[^Q ]_W^_ USYTQcm5 XQ[alSQcm5 ]V^pcm Yf
aQX]Va Y c7 U7 5\p `_\dhV^Yp R_\VV Y^cVaVb^_T_ neeV[cQ ]_W^_ b^QhQ\Q XQ6
`dbcYcm _U^_6USQ ^VR_\miYf _[_^^lf `aY\_WV^Yp5 ^Q`aY]Va5 H5I5C5 Y c_\m[_
`_b\V nc_T_ XQ`db[Qcm DG=7 CV`Vam `_`a_RdZcV `_USYTQcm _[^Q `_ n[aQ^d5 `_6
b\V hVT_ dRVZcV `a_gVbb DG=D n\V]V^cl UV[_aQ b_ SbVf _[_^ cdc WV YbhVX^dc5
^_ bQ]Y _[^Q ^Y[dUQ ^V UV^dcbp7 @_b\V nc_T_ ]_W^_ b^_SQ XQ`dbcYcm DG= Y\Y
UadT_Z _[_^^lZ ]V^VUWVa7

?[_^^lZ ]V^VUWVa S a `9>4?G `aVUbcQS\pVc b_R_Z [\YV^cb[do `a_TaQ]6
]d5 [_c_aQp b c_h[Y XaV^Yp bQ]_Z bYbcV]l ^YhV] ^V _c\YhQVcbp _c UadTYf
`aY\_WV^YZ7 B a6bVaSVa_] _[_^^lZ ]V^VUWVa _RjQVcbp b `_]_jmo c_T_ WV
a6`a_c_[_\Q5 hc_ Y _bcQ\m^lV [\YV^cl7

;Q[ dWV T_S_aY\_bm5 _[_^^_V `aY\_WV^YV ]_WVc Sl`_\^pcmbp ^Q c_Z
WV ]QiY^V5 TUV XQ`djV^ a6bVaSVa5 Q ]_WVc Y ^Q b_SbV] UadT_Z5 bSpXlSQ6
pbm b a6bVaSVa_] `_ bVcY7 @_\mXdpbm ncY] bS_ZbcS_] a6`a_c_[_\Q5 ]_W6
^_ b_XUQSQcm b`VgYQ\YXYa_SQ^^lV [_]`mocVal5 VUY^bcSV^^l] ^QX^QhV^Y6
V] [_c_alf RdUVc `_UUVaW[Q a6bVaSVaQ7 CQ[YV [_]`mocVal ^QXlSQocbp
a6cVa]Y^Q\Q]Y7 @aY aQR_cV b a6cVa]Y^Q\_] SbV `_\mX_SQcV\mb[YV `a_6
TaQ]]l Sl`_\^pocbp TUV6c_ S UadT_] ]VbcV5 [Q[ `aQSY\_5 ^Q b`VgYQ\m^_
`aVU^QX^QhV^^_Z U\p nc_T_ ]_j^_Z ]QiY^V7 CQ[do ]QiY^d _Rlh^_ ^QXlSQ6
oc bVaSVa_] `aY\_WV^YZ 7 ?c]VcY]5 hc_ bVaSVa `aY\_WV^YZ ]_WVc S__R6
jV ^V Y]Vcm b_RbcSV^^lf dbca_ZbcS _c_RaQWV^Yp TaQeYhVb[_Z Y^e_a]QgYY5
hc_ ^V ]ViQVc V]d Sl`_\^pcm TaQeYhVb[YV `a_TaQ]]l7

@aY aQR_cV b a6cVa]Y^Q\_] `_\mX_SQcV\o ^dWV^ U_bcd` [ VT_ U_]Qi^V6
]d [QcQ\_Td Y UadTY] aVbdabQ]5 [_c_alV ^Qf_Upcbp5 VbcVbcSV^^_5 ^Q dUQ\6^ݷ
^_Z ]QiY^V 1^Q bQ]_] bVaSVaV `aY\_WV^YZ Y\Y ^Q eQZ\_S_] bVaSVaV25 SVUm



>7:7 ?`VaQgY_^^Qp bYbcV]QC hc_ nc_ Y XQhV] ;@>

a6cVa]Y^Q\ ^Y[Q[Yf XQUQh5 [a_]V _c_RaQWV^Yp TaQeY[Y 1c_ Vbcm Sl`_\^V6
^Yp `a_TaQ]]l a6bVaSVaQ25 ^V aViQVc7 ;Q[ b\VUbcSYV5 caVRdVcbp _RVb`VhYcm
S_X]_W^_bcm QdcV^cYeY[QgYY `_\mX_SQcV\p ^Q dUQ\ݷ^^_Z ]QiY^V5 b_XUQ^YV
bVQ^bQ aQR_cl5 S[\ohQojVT_5 ^Q`aY]Va5 `a_TaQ]]d _[_^^_T_ ]V^VUWVaQ5 [_6
c_aQp dWV d`aQS\pVc a6bVaSVa_] Y `_XS_\pVc XQ`db[Qcm `a_TaQ]]l `_\mX_6
SQcV\p7 5\p `a_SVUV^Yp cQ[_Z dUQ\ݷ^^_Z QdcV^cYeY[QgYY bYbcV]Q a `9>4?G
`aVUdb]QcaYSQVc b`VgYQ\m^lV baVUbcSQ7 >Q bVaSVaV `aY\_WV^YZ XQ`db[QVcbp
`a_gVbb6UV]_^5 ^QXlSQV]lZ _Rlh^_ H4= 1a M9C@<1I V1>175B27 8Q`djV^^lZ ^Q
cVa]Y^Q\V `_\mX_SQcV\p a6bVaSVa _RaQjQVcbp [ `a_TaQ]]V H4= b Yb`_\mX_6
SQ^YV] `a_c_[_\Q aMVLY 1a M9C@<1I V1>175B L?>DB?< YB?D?3?<27 Ed^[gY_6
^Ya_SQ^YV H4= ^Vb[_\m[_ ^Q`_]Y^QVc caQUYgY_^^do bfV]d 75DDIC ^Q TaQeY6
hVb[YZ n[aQ^ `_\mX_SQcV\p SlUQVcbp `aYT\QiV^YV [ SS_Ud Sf_U^_T_ Y]V^Y Y
`Qa_\p5 `_b\V hVT_ 1dWV b `aQSQ]Y QdcV^cYeYgYa_SQSiVT_bp `_\mX_SQcV\p2
XQ`db[QVcbp T_\_S^_Z `a_gVbb ^_S_T_ bVQ^bQ7 3 caQUYgY_^^_Z bfV]V aQR_cl
cV[bc_Slf cVa]Y^Q\_S cQ[Y] T\QS^l] `a_gVbb_] Slbcd`QVc Y^cVa`aVcQc_a
[_]Q^U^_Z bca_[Y5 Q U\p bVQ^b_S aQR_cl b a6cVa]Y^Q\_] S [QhVbcSV T\QS^_6
T_ `a_gVbbQ XQ`db[QVcbp _Rlh^_ \YR_ _[_^^lZ ]V^VUWVa5 \YR_ 1hQjV2 ^V[YZ
[_]Q^U^lZ eQZ\5 [_c_alZ `a_YXS_UYc `_UT_c_SYcV\m^lV UVZbcSYp5 Q XQcV]
dWV XQ`db[QVc _[_^^lZ ]V^VUWVa7

B_ bfV]_Z SXQY]_UVZbcSYp a6cVa]Y^Q\Q5 bVaSVaQ `aY\_WV^YZ5 `a_TaQ]6
]l H4= Y `_\mX_SQcV\mb[Yf `a_TaQ]] 1a6[\YV^c_S2 bSpXQ^Q5 [ b_WQ\V^Yo5
YXapU^Qp cVa]Y^_\_TYhVb[Qp `dcQ^YgQ7 a6cVa]Y^Q\ ‑ nc_ [\YV^cb[Qp aQR_6
hQp bcQ^gYp5 S [_^Vh^_] bhݷcV _RaQjQojQpbp [ bVaSVa^_Z 1_Rb\dWYSQojVZ2
]QiY^V ‑ bVaSVad `aY\_WV^YZ7 2_\VV c_T_5 ^Q bVaSVaV `aY\_WV^YZ XQ`db[Q6
Vcbp `a_TaQ]]Q H4=5 `aVUbcQS\pojQp b_R_Z bVaSVa `a_c_[_\Q aMVLY7 9 S c_
WV SaV]p `a_TaQ]]Q5 Sl`_\^pojQpbp ^Q a6cVa]Y^Q\V 1[\YV^cb[_Z ]QiY^V125
^QXlSQVcbp a6bVaSVa_]5 Q `_\mX_SQcV\mb[YV `a_TaQ]]l5 Sl`_\^pojYVbp ^Q
bVaSVaV `aY\_WV^YZ 1125 ^QXlSQocbp a6[\YV^cQ]Y7

5V\_ S c_]5 hc_ b c_h[Y XaV^Yp a `9>4?G \ICD5= bVaSVa_]5 `aVU_bcQS6
\pojY] db\dTd `_ _c_RaQWV^Yo TaQeYhVb[Yf _RkV[c_S5 pS\pVcbp [Q[ aQX
a6cVa]Y^Q\5 Q _RaQjQojYVbp XQ cQ[_Z db\dT_Z `a_TaQ]]l 1`_\mX_SQcV\mb[YV
`aY\_WV^Yp2 _[QXlSQocbp5 b__cSVcbcSV^^_5 [\YV^cQ]Y7 @_`a_bcd T_S_ap5 Yb6
`_\mXdV]Qp cVa]Y^_\_TYp XQSYbYc _c da_S^p5 ^Q [_c_a_] ]l aQbb]QcaYSQV]
dhQbc^Y[_S SXQY]_UVZbcSYp7 >Q da_S^V a `9>4?G \ICD5= a6cVa]Y^Q\ pS\p6
Vcbp bVaSVa_]5 ^Q da_S^V `_\mX_SQcV\mb[Yf db\dT ‑ RVXdb\_S^_5 [\YV^c_]7

5_bc_Y^bcS_] bfV]l b Yb`_\mX_SQ^YV] ^Vb[_\m[Yf ]_j^lf bVaSVa_S `aY6
\_WV^YZ Y ]^_WVbcSQ a6cVa]Y^Q\_S pS\pVcbp [aQZ^pp UViVSYX^Q QU]Y^Y6
bcaYa_SQ^Yp Y _Rb\dWYSQ^Yp cQ[_Z bVcY7 a6cVa]Y^Q\l _Rlh^_ ^V Y]Voc
UYb[_Slf `_UbYbcV]D ^V[_c_alV YX ^Yf b`_b_R^l _Rf_UYcmbp RVX SV^cY\pc_6
a_S XQ bhݷc Yb`_\mX_SQ^Yp baQS^YcV\m^_ ]VU\V^^lf `a_gVbb_a_S7 ;Q[ b\VU6
bcSYV5 S ^Yf `_`a_bcd ^VhV]d \_]Qcmbp7 >Y[Q[_Z ^Qbca_Z[Y R_\miY^bcS_
a6cVa]Y^Q\_S ^V caVRdVc5 SbV ^V_Rf_UY]lV `QaQ]Vcal _^Y `_\dhQoc `aY `_U6
[\ohV^YY [ bVcY7 3 _Rb\dWYSQ^YY Y QU]Y^YbcaYa_SQ^YY ^dWUQocbp c_\m[_
bVaSVa^lV ]QiY^l7 3 _aTQ^YXQgYY5 Y]VojVZ ^Vb[_\m[_ b_c aQR_hYf ]Vbc5



;@? ?RkV[cl Y db\dTY _`VaQgY_^^_Z bYbcV]l

S [QhVbcSV bVaSVa_S `aY\_WV^YZ `aYf_UYcbp Yb`_\mX_SQcm ]_j^lV Y U_a_6
T_bc_pjYV [_]`mocVal5 _U^Q[_ S\_WV^Yp S ^Yf Rlbca_ _[d`Qocbp XQ bhݷc
n[_^_]YY aQbf_U_S ^Q cV[djYZ aV]_^c Y `a_hVV _Rb\dWYSQ^YV `_\mX_SQcV\m6
b[Yf aQR_hYf bcQ^gYZ7 CQ[YV aQbf_Ul `aY Yb`_\mX_SQ^YY a6cVa]Y^Q\Q ]_Tdc
Rlcm S UVbpc[Y aQX ^YWV5 hV] `aY Yb`_\mX_SQ^YY _Rlh^lf `Vab_^Q\m^lf
[_]`mocVa_S7

5_ ^VUQS^VT_ SaV]V^Y ed^[gY_^Q\m^_bcm a6cVa]Y^Q\_S _TaQ^YhYSQ\Qbm
c_\m[_ `VaVUQhVZ S _U^d bc_a_^d b_RlcYZ _c [\QSYQcdal Y ]liY5 Q S Uad6
Tdo ‑ TaQeYhVb[_Z Y^e_a]QgYY7 5\p _Rlh^_Z aQR_cl b [_]`mocVa_] S _eY6
bV nc_T_ Rl\_ U_bcQc_h^_5 ^_ S b_SaV]V^^lf db\_SYpf cpWV\_ T_S_aYcm _
`_\^_gV^^_Z aQR_cV RVX S_b`a_YXSVUV^Yp XSd[Q7 Nc_c S_`a_b `aY aQR_cV b
a6cVa]Y^Q\Q]Y cQ[WV \VT[_ aViQVcbp b `_]_jmo b`VgYQ\m^lf `a_TaQ]]5
cQ[Yf [Q[ SJLT Y YE<C5JE49?D R_\miY^bcS_ b_SaV]V^^lf `aY\_WV^YZ U\p
^>9H6bYbcV]5 `aVU`_\QTQojYf aQR_cd b_ XSd[_]5 `_UUVaWYSQoc SXQY]_UVZ6
bcSYV b _U^_Z YX ncYf `a_TaQ]] Y\Y b _RVY]Y7 B c_h[Y XaV^Yp `_\mX_SQcV\p
nc_ _X^QhQVc S_X]_W^_bcm db\liQcm baVUbcSQ]Y \_[Q\m^_Z ]QiY^l 1S c_]
hYb\V a6cVa]Y^Q\Q2 XSd[5 S_b`a_YXS_UY]lZ `a_TaQ]]_Z5 XQ`djV^^_Z ^Q dUQ6
Z_^^ݷ\ ]QiY^V 1bVaSVaV `aY\_WV^YZ27

>7:7@7 BYbcV]^lV SlX_Sl Y Yf _Rݷac[Y

;Q[ ]l dWV X^QV]5 pUa_ _`VaQgY_^^_Z bYbcV]l `aVU_bcQS\pVc bS_Y db\d6
TY `_\mX_SQcV\mb[Y] `a_TaQ]]Q] hVaVX Y^cVaeVZb bYbcV]^lf SlX_S_SD `a_6
TaQ]]Yadp ^Q pXl[V QbbV]R\VaQ5 ]l SYUV\Y nc_c Y^cVaeVZb S UVZbcSYY5 Y^Y6
gYYadp Sadh^do cQ[ ^QXlSQV]lV `a_TaQ]]^lV `aValSQ^Yp5 fQaQ[cVa^lV
U\p `a_gVbb_a_S bV]VZbcSQ 9<A?5 Y]VojYf <;6RYc^do QafYcV[cdad7 5adTYV
`a_gVbb_al ^V Yb`_\mXdoc [_^gV`gYo `a_TaQ]]^lf `aValSQ^YZ5 Y UQWV ^Q
?=6RYc^lf ݷQb\VU^Y[Qf^ݷ QafYcV[cdal 9<A? [_]Q^UQ 9>D R_\miV ^V Yb`_\m6
XdVcbp U\p _RaQjV^Yp [ pUad _`VaQgY_^^_Z bYbcV]l5 `_b[_\m[d `_pSY\Ybm
R_\VV ݷaQSY\m^lV`ݷ ]VfQ^YX]l5 ^_ _RjQp YUVp _bcQݷcbp `aVW^VZC `_\mX_SQ6
cV\mb[Qp `a_TaQ]]Q U\p Sl`_\^V^Yp bYbcV]^_T_ SlX_SQ U_\W^Q `a_YXSVbcY
^V[YV 1XQSYbpjYV _c `a_gVbb_aQ2 UVZbcSYp5 S aVXd\mcQcV [_c_alf pUa_ _`V6
aQgY_^^_Z bYbcV]l `_\dhYc d`aQS\V^YV Y b]_WVc dX^Qcm5 hVT_ _c ^VT_ f_hVc
`_\mX_SQcV\mb[Qp `a_TaQ]]Q7

?RbdWUQp pXl[ BY5 ]l dRVUY\Ybm5 hc_ bcQ^UQac^Qp RYR\Y_cV[Q `aVU_6
bcQS\pVc `a_TaQ]]Ybcd _Rݷac[Y bYbcV]^lf SlX_S_S S SYUV _Rlh^lf 1`_
S^Vi^V]d SYUd2 ed^[gYZ pXl[Q BY5 [_c_alV ^QXlSQocbp cQ[ WV5 [Q[ Y bQ]Y
bYbcV]^lV SlX_Sl7 ;a_]V c_T_5 ]l dX^Q\Y5 hc_ S `aY^gY`V5 `aY]V^YS eaQT6
]V^cl ^Q pXl[V QbbV]R\VaQ5 ]l ]_WV] _R_ZcYbm RVX RYR\Y_cVh^lf ݷ]_acݷR_ݷ
Y SXQY]_UVZbcS_SQcm b pUa_] ^Q`ap]do5 ^_ cQ[ _Rlh^_ Sbݷ WV ^V UV\Qoc7
9^cVaeVZbl bYbcV]^lf SlX_S_S U\p pUVa aQX\Yh^lf bYbcV] UadT _c UadTQ
XQ]Vc^_ _c\YhQocbp ‑ ^Q`aY]Va5 ]l SYUV\Y5 hc_ U\p pUVa U9>EH Y OB55K\M
^V[_c_alV bYbcV]^lV SlX_Sl Y]Voc aQX\Yh^lV ^_]VaQ5 `\ob [ c_]d _UY^ Y
c_c WV bYbcV]^lZ SlX_S 1^Q`aY]Va5 ?@5>2 ]_WVc S aQX^lf bYbcV]Qf caVR_6



>7:7 ?`VaQgY_^^Qp bYbcV]QC hc_ nc_ Y XQhV] ;@@

SQcm aQX\Yh^lf X^QhV^YZ [_^bcQ^c7 9^cVaVb^_5 hc_ `aY `VaVf_UV [ ?=6RYc^_Z
QafYcV[cdaV S pUaV U9>EH Rl\Y YX]V^V^l ^_]VaQ SbVf bYbcV]^lf SlX_S_SD
Yf _RkVUY^Y\Y S Tad``l `_ S_bV]m icd[ cQ[5 hc_Rl SlX_Sl5 U\p [_c_alf
SliV SVa_pc^_bcm Yf Yb`_\mX_SQ^Yp S]VbcV5 `_ S_X]_W^_bcY _[QXlSQ\Ybm S
_U^_Z 7ݷa[Vݷ[S_bmݷ BUV\Q^_ nc_ Rl\_ YX b__RaQWV^YZ _`cY]YXQgYYC d[QXQ6
cV\Y ^Q b__cSVcbcSdojYV ed^[gYY _RaQXdoc ]QbbYS5 [_c_alZ S `Q]pcY pUaQ
b`VgYQ\m^_ aQb`_\QTQVcbp cQ[5 hc_Rl [QWUlV S_bV]m n\V]V^c_S ^QhY^Q\Ybm b
QUaVbQ5 [aQc^_T_ ?=5 S aVXd\mcQcV d[QXQcV\Y YX [QWU_Z 5ݷa[Yݷ[S_bmݷ XQ^Y]Qp
[Q[ aQX ?= RQZcQ5 _[QXlSQocbp S _U^_Z bcaQ^YgV [ViQ7 ?c[a_SV^^_ T_S_ap5
SlYTali _c nc_T_ ^_SiVbcSQ U_bcQc_h^_ b_]^YcV\V^7

CQ[ Y\Y Y^QhV5 RYR\Y_cV[Q pXl[Q BY bT\QWYSQVc aQX\YhYp ]VWUd Y^6
cVaeVZbQ]Y aQX\Yh^lf pUVa5 UV\Qp `a_TaQ]]l `VaV^_bY]l]Y7 5V\_ XUVbm
^V c_\m[_ Y ^V bc_\m[_ S `a_R\V]Qf ^d]VaQgYY Y [_^bcQ^cQfD hQbc_ RlSQVc
cQ[5 hc_ ^V[Qp ed^[gYp5 RdUdhY bYbcV]^l] SlX_S_] S _U^_Z bYbcV]V5 _[Q6
XlSQVcbp S UadT_Z bYbcV]V `a_bc_Z RYR\Y_cVh^_Z ed^[gYVZ5 n]d\YadojVZ
b__cSVcbcSdojdo ed^[gY_^Q\m^_bcm hVaVX UadTYV bYbcV]^lV SlX_Sl7

?Rݷac[Y bYbcV]^lf SlX_S_S S bYbcV]Qf bV]VZbcSQ ^>9H Yb`_\mXdoc _RjYZ
]VfQ^YX] _RaQR_c[Y _iYR_[7 ;Q[ `aQSY\_5 Vb\Y bYbcV]^lZ SlX_S S `aY^gY6
`V ]_WVc XQSVaiYcmbp _iYR_h^_5 VT_ _Rݷac[Q S_XSaQjQVc X^QhV^YV 6:5 `aY
nc_] S T\_RQ\m^do `VaV]V^^do 5BB>? XQ^_bYcbp [_U _iYR[Y7 Nc_c [_U ]_W^_
Yb`_\mX_SQcm ^Q`ap]do5 baQS^YSQp VT_ b ]Q[a_[_^bcQ^cQ]Y5 _`aVUV\ݷ^^l]Y
c_Z WV RYR\Y_cV[_Z5 cQ[Y]Y [Q[ NWXNW]5 NRW_JU5 NYN[V5 NJLLN\\ Y c7 `7D ]_W6
^_ cQ[WV S_b`_\mX_SQcmbp RYR\Y_cVh^l]Y ed^[gYp]Y5 cQ[Y]Y [Q[ CDB5BB?B
1S_XSaQjQVc cV[bc_S_V _`YbQ^YV _iYR[Y `_ Vݷ [_Ud2 Y\Y @5BB?B 1SlUQݷc b_6
_RjV^YV _ `_b\VU^VZ _iYR[V S UYQT^_bcYhVb[YZ `_c_[ SlS_UQ27 3 U_[d]V^cQ6
gYY ^Q [QWUlZ bYbcV]^lZ SlX_S `VaVhYb\pocbp SbV [_Ul _iYR_[5 [_c_alV
]_WVc dbcQ^_SYcm UQ^^lZ bYbcV]^lZ SlX_S7

@_\VX^_ X^Qcm5 hc_ b ]Qbb_Sl] aQb`a_bcaQ^V^YV] ]^_T_`_c_h^_T_ `a_TaQ]]Ya_6
SQ^Yp 5BB>? `VaVbcQ\Q Rlcm5 b_RbcSV^^_ T_S_ap5 `VaV]V^^_ZD cV`Vam nc_5 [Q[ `aQSY\_5
]Q[a_b5 [_c_alZ SlXlSQVc ^V[do ed^[gYo5 [_c_aQp S_XSaQjQVc d[QXQcV\m ^Q gV\_hYb6
\V^^do `VaV]V^^do5 ]Q[a_b aQXl]V^_SlSQVc `_\dhV^^_V X^QhV^YV5 `aVSaQjQp VT_ S
ݷVaV]V^^do`ݷ ‑ c_h^VV5 S \VS_U_`dbcY]_V SlaQWV^YV7 3bV ncY `\pb[Y Y `aYbVUQ^Yp
bUV\Q^l XQcV]5 hc_Rl d [QWU_T_ ^VXQSYbY]_T_ `_c_[Q d`aQS\V^Yp Rl\ bS_Z b_RbcSV^6
^lZ n[XV]`\pa 5BB>?7 3 gV\_] b_ b\_S_] 5BB>? Sl ]_WVcV aQR_cQcm cQ[ WV5 [Q[ Y b
\oR_Z UadT_Z gV\_hYb\V^^_Z `VaV]V^^_Z ‑ _RaQjQcmbp [ ^VZ5 `aYbSQYSQcm VZ X^QhV6
^YV5 RaQcm Vݷ QUaVbD VUY^bcSV^^_V5 hVT_ c_h^_ ^V b\VUdVc UV\Qcm ‑ nc_ `lcQcmbp ^QXSQcm
cQ[Y] Y]V^V] bS_o b_RbcSV^^do `VaV]V^^do Y\Y UadT_Z _RkV[c5 `_b[_\m[d `aY nc_]
`aV\Vbcm ]Q[a_`a_gVbb_aQ pXl[Q BY `a_pSYcbp S_ SbVZ [aQbV5 SQiQ `a_TaQ]]Q5 aQXd6
]VVcbp5 ^V `a_ZUݷc [_]`Y\pgYo5 `aYhݷ] SlUQ^^Qp [_]`Y\pc_a_] UYQT^_bcY[Q RdUVc
cQ[_SQ5 hc_ aQX_RaQcmbp S ^VZ _[QWVcbp ^V b\Yi[_] `a_bc_ UQWV _`lc^l] `a_TaQ]]Y6
bcQ]7

>7:7A7 ? aQXTaQ^YhV^YY `_\^_]_hYZ

;Q[ ]l X^QV]5 S_X]_W^_bcY `_\mX_SQcV\mb[_Z XQUQhY 1bQ]_Z `_ bVRV2 ^Y6
hc_W^lC Sb5ݷ hc_ _^Q ]_WVc RVX _RaQjV^Yp [ bYbcV]V ‑ nc_ `aV_RaQX_SlSQcm



;@A ?RkV[cl Y db\dTY _`VaQgY_^^_Z bYbcV]l

UQ^^lV S _cSVUݷ^^_Z VZ `Q]pcY7 3_X]_W^_bcY pUaQ _`VaQgY_^^_Z bYbcV]l5
^Q`a_cYS5 RVXTaQ^Yh^l ‑ Y\Y5 c_h^VV5 _TaQ^YhV^l c_\m[_ S_X]_W^_bcp]Y
Q``QaQcdal [_]`mocVaQ7 ?Rb\dWYSQp bYbcV]^lV SlX_Sl5 pUa_ XQUVZbcSdVc
hQbcm bS_VT_ SbV]_TdjVbcSQ5 hc_Rl Yb`_\^Ycm `a_bmRl5 `_bcd`YSiYV _c `_\m6
X_SQcV\mb[Yf XQUQhD RVX nc_T_ Sl`_\^V^YV `_\mX_SQcV\mb[Yf XQUQh ^V Y]V\_
Rl b]lb\Q5 SVUm SbV aVXd\mcQcl aQR_cl cQ[ Y _bcQSQ\Ybm Rl S _cSVUݷ^^_Z Y]
`Q]pcY5 TUV Yf ^Y[c_ ^V SYUYc7

B UadT_Z bc_a_^l5 [Q[ ]l dWV _c]VhQ\Y5 _U^Q YX SQW^VZiYf ed^[gYZ
_`VaQgY_^^_Z bYbcV]l ‑ nc_ aQXTaQ^YhV^YV `_\^_]_hYZ7 6b\Y Rl pUa_ Rl6
\_ T_c_S_ Yb`_\^Ycm \oRdo `a_bmRd `_\mX_SQcV\mb[_Z XQUQhY5 c_ bQ]_ pUa_
[Q[ _cUV\m^Qp bdj^_bcm Rl\_ Rl ^V ^dW^_5 _^_ ^V b]_T\_ Rl U_bcYT^dcm
R_\miVZ hQbcY `_bcQS\V^^lf `VaVU ^Y] gV\VZ7 =_W^_ `aYUd]Qcm ]^_WVbcS_
`_cV^gYQ\m^lf `a_bmR b_ bc_a_^l `_\mX_SQcV\mb[Yf XQUQh5 [_c_alV pUa_ ^V
bcQ^Vc Sl`_\^pcm5 b[_\m[_ VT_ ^Y `a_bY7 CQ[5 ^Y[Q[Qp `_\mX_SQcV\mb[Qp XQ6
UQhQ ^V ]_WVc `_\dhYcm U_bcd` [ `Q]pcY pUaQ5 `VaV`a_TaQ]]Ya_SQcm XQjYcd
`Q]pcY5 XQ`aVcYcm `aValSQ^Yp Y\Y `VaV^Qbca_Ycm Yf _RaQR_c[dD U\p cQ[Yf
`a_bmR pUa_ `_`a_bcd ^V `aVUdb]QcaYSQVc bYbcV]^lf SlX_S_S7 >_ UQWV Vb\Y
c_ Y\Y Y^_V UVZbcSYV `_ Y^YgYQcYSV `_\mX_SQcV\mb[_Z XQUQhY ]_WVc Rlcm
Sl`_\^V^_5 nc_ ^V _X^QhQVc5 hc_ _^_ ]_WVc Rlcm Sl`_\^V^_ `_ `a_bmRV \o6
R_Z `_\mX_SQcV\mb[_Z XQUQhY7 CVf^YhVb[Y Y]V^^_ S nc_] Y b_bc_Yc aQXTaQ6
^YhV^YV `_\^_]_hYZ S bYbcV]VC `aVWUV hV] Yb`_\^Ycm c_c Y\Y Y^_Z XQ`a_b
`_\mX_SQcV\mb[_Z XQUQhY 1c7 V7 bYbcV]^lZ SlX_S25 pUa_ _`VaQgY_^^_Z bYbcV]l
`a_SVapVc5 Y]VVc \Y `aQS_ ncQ XQUQhQ caVR_SQcm Sl`_\^V^Yp cQ[_T_ XQ`a_bQ7

=_W^_ `aYSVbcY `aY]Val XQ`a_b_S [ pUad5 ^Q [_c_alV Y]VVc `aQS_ S_6
_RjV \oRQp XQUQhQ7 CQ[5 XQUQhQ SbVTUQ ]_WVc `_caVR_SQcm Vݷ ^V]VU\V^^_
XQSVaiYcmC X^Q[_]lZ ^Q] `_ `aVUlUdjV]d c_]d bYbcV]^lZ SlX_S h5H9D SbV6
TUQ _caQRQclSQVc db`Vi^_7 CQ[WV \oRQp XQUQhQ Y]VVc `aQS_ dX^Qcm cV[djVV
SaV]p 1X^QhV^YV bYbcV]^lf hQb_S25 `_\dhYcm gV\lZ apU bSVUV^YZ _ bQ]_Z bV6
RV5 XQ[alcm \oR_Z YX bS_Yf _c[alclf `_c_[_S SS_UQ6SlS_UQ Y c7 `7 3_ SbVf
ncYf b\dhQpf pUa_ Yb`_\^pVc `a_bmRd XQUQhY RVX [Q[Yf6\YR_ `a_SVa_[ U_`d6
bcY]_bcY cQ[_Z `a_bmRl7

3_ ]^_TYf b\dhQpf pUa_ b_T\QiQVcbp Yb`_\^Ycm `a_bmRd XQUQhY \Yim `aY
db\_SYY5 hc_ XQUQhQ aQR_cQVc _c Y]V^Y [_^[aVc^_T_ `_\mX_SQcV\p Y\Y WV _c
Y]V^Y _U^_T_ YX `_\mX_SQcV\VZ5 Sf_UpjYf S cd Y\Y Y^do Tad``d7 ; `aY]Vad5
XQUQhQ ]_WVc _RaQcYcmbp [ pUad b `a_bmR_Z _ `aV[aQjV^YY Sl`_\^V^Yp Uad6
T_Z XQUQhY7 CQ[Qp `a_bmRQ RdUVc dU_S\VcS_aV^Q c_\m[_ S b\dhQV5 Vb\Y d _RVYf
XQUQh _UY^ Y c_c WV S\QUV\VgD Y^QhV T_S_ap5 `_\mX_SQcV\m Y]VVc `aQS_ b^pcm
bS_o b_RbcSV^^do XQUQhd5 ^_ ^V hdWdo7 ;a_]V c_T_5 Y]V^^_ `aY^QU\VW^_bcm
XQUQhY [_^[aVc^_]d `_\mX_SQcV\o \VWYc S _b^_SV aQXaViV^Yp Y\Y XQ`aVjV6
^Yp cVf Y\Y Y^lf _`VaQgYZ b eQZ\Q]Y S eQZ\_S_Z bYbcV]VC [Q[ ]l X^QV]
YX SS_U^_Z hQbcY `VaS_T_ c_]Q5 d eQZ\Q c_WV Vbcm S\QUV\Vg5 Q cQ[WV `aQSQ
U_bcd`Q5 dbcQ^QS\YSQV]lV _cUV\m^_ U\p S\QUV\mgQ5 Tad``l `_\mX_SQcV\VZ
Y SbVf _bcQ\m^lf `_\mX_SQcV\VZ7 ;_TUQ `_\mX_SQcV\mb[Qp XQUQhQ `lcQVcbp
_c[alcm eQZ\ b `_]_jmo bYbcV]^_T_ SlX_SQ ?@5>5 pUa_ `a_SVapVc5 [c_ pS6
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\pVcbp S\QUV\mgV] XQUQhY Y U_bcQc_h^_ \Y d ^VT_ `_\^_]_hYZ S _c^_iV^YY
UQ^^_T_ eQZ\Q5 hc_Rl _c[alcm nc_c eQZ\ S c_] aVWY]V5 S [_c_a_] `a_bYc
XQUQhQD Vb\Y `_\^_]_hYZ ^V fSQcQVc5 bYbcV]Q _c[QXlSQVcbp _c[alSQcm eQZ\5
SlX_S ?@5> S_XSaQjQVc _iYR[d7 1^Q\_TYh^lV `a_SVa[Y Sl`_\^pocbp Y S Uad6
TYf b\dhQpfD ^Q`aY]Va5 YX]V^Ycm `aQSQ U_bcd`Q [ eQZ\d ]_WVc c_\m[_ VT_
S\QUV\Vg7

BaVUY SbVf `_\mX_SQcV\VZ bYbcV]l SlUV\pVcbp _UY^ _b_RlZ `_\mX_SQcV\m5
^QXlSQV]lZ bYbcV]^l] QU]Y^YbcaQc_a_] Y\Y bd`Va`_\mX_SQcV\V] 1Q^T\7
CE@5BEC5B2D S bYbcV]Qf bV]VZbcSQ ^>9H nc_c `_\mX_SQcV\m `_ caQUYgYY ^QXlSQ6
Vcbp B??DB7 >Q XQUQhY5 Sl`_\^pV]lV _c Y]V^Y bd`Va`_\mX_SQcV\p5 _TaQ^YhV6
^Yp `_ S\QUV\mgd ^V UVZbcSdoc7 3 hQbc^_bcY5 cQ[YV XQUQhY ]_Tdc _c[alSQcm
\oRlV eQZ\l S bYbcV]V [Q[ ^Q hcV^YV5 cQ[ Y ^Q XQ`Ybm5 ^V _RaQjQp S^Y]Q6
^Yp ^Q `aQSQ U_bcd`QD cQ[WV _^Y ]_Tdc `_caVR_SQcm _c pUaQ `aY_bcQ^_SYcm
Y\Y S__RjV d^Yhc_WYcm \oRdo UadTdo XQUQhd5 [_]d Rl _^Q ^Y `aY^QU\V6
WQ\Q5 Y c7 U7 ;a_]V c_T_5 bdjVbcSdVc ]^_WVbcS_ UVZbcSYZ5 [_c_alV pUa_ T_6
c_S_ Yb`_\^Ycm c_\m[_ U\p bd`Va`_\mX_SQcV\p5 c7 V7 Vb\Y b__cSVcbcSdojYZ
bYbcV]^lZ SlX_S Sl`_\^Y\Q XQUQhQ5 Y]VojQp `_\^_]_hYp bd`Va`_\mX_SQ6
cV\p7 @a_bcVZiYZ `aY]Va cQ[_T_ UVZbcSYp ‑ YX]V^V^YV cV[djVT_ SaV]V^Y
S bYbcV]V5 ^_5 [_^Vh^_5 ncY] UV\_ ^V _TaQ^YhYSQVcbpD `_XWV ]l bc_\[^ݷ]bp
b gV\l] apU_] bYbcV]^lf SlX_S_S5 [_c_alV U_bcd`^l c_\m[_ `_\mX_SQcV\o
B??D 1VT_ XQUQhQ]27

>Q[_^Vg5 S bYbcV]V ]_Tdc Rlcm dbcQ^_S\V^l aQX^__RaQX^lV [_\YhVbcSV^6
^lV _TaQ^YhV^Yp5 cQ[WV S_ ]^_TYf b\dhQpf bSpXQ^^lV b `_\mX_SQcV\p]Y5 f_cp
Y ^V SbVTUQ7 >Q`aY]Va5 ]_W^_ _TaQ^YhYcm [_\YhVbcS_ _`VaQcYS^_Z 1^Q bQ6
]_] UV\V SYacdQ\m^_Z2 `Q]pcY5 [_c_ado Y]VVc `aQS_ XQcaVR_SQcm _cUV\m6
^_ SXpcQp XQUQhQ5 Y\Y [_\YhVbcS_ _U^_SaV]V^^_ _c[alclf eQZ\_S 1`_c_[_S
SS_UQ6SlS_UQ2D ]_W^_ cQ[WV _TaQ^YhYcm [_\YhVbcS_ _U^_SaV]V^^_ aQR_cQo6
jYf XQUQh U\p _cUV\m^_ SXpc_T_ `_\mX_SQcV\p Y c7 U7 2�_\miQp hQbcm cQ[Yf
_TaQ^YhV^YZ c_WV aVQ\YX_SQ^Q ^Q da_S^V bYbcV]^lf SlX_S_SC pUa_ _c[QXlSQ6
Vcbp Yb`_\^pcm `a_bmRd5 `_bcd`YSido _c `_\mX_SQcV\mb[_Z XQUQhY5 Vb\Y nc_
`aYSVUݷc [ `aVSliV^Yo UVZbcSdojYf _TaQ^YhV^YZ7

3 bYbcV]Qf bV]VZbcSQ ^>9H aVQ\YXQgYp aQXTaQ^YhV^Yp `_\^_]_hYZ _b6
^_SQ^Q ^Q [_^gV`gYY YUV^cYeY[Qc_aQ `_\mX_SQcV\p Y YUV^cYeY[Q6
c_aQ Tad``l `_\mX_SQcV\VZ 1Q^T\7 EC5B 945>D9fi5B 1E9425 7B?E@ 945>49fi5B
1794227 NcY YUV^cYeY[Qc_al `aVUbcQS\poc b_R_Z ^V_caYgQcV\m^lV gV\lV
hYb\QD S ^V[_c_alf bYbcV]Qf aQXapU^_bcm `QaQ]Vca_S E94 Y 794 b_bcQS\pVc
:? RYc5 S R_\miY^bcSV b_SaV]V^^lf bYbcV] ‑ <; RYcQ5 f_cp _Rlh^_ S bYbcV]V
^V caVRdVcbp XQS_UYcm cQ[ ]^_T_ 1bSliV ?> clbph2 `_\mX_SQcV\VZ7

B\VUdVc baQXd WV _T_S_aYcmbp5 hc_ `_U b\_S_] ݷmX_SQcV\m\_`ݷ UQ\V[_
^V SbVTUQ `_UaQXd]VSQVcbp WYS_Z hV\_SV[D U\p c_T_5 hc_ S bYbcV]Qf bV]VZ6
bcSQ ^>9H caQUYgY_^^_ Y]V^doc ݷ[mX_SQcV\V\_`ݷ 1Q^T\7 EC5B25 S b_SaV]V^^lf

B?b^_S^_V X^QhV^YV nc_T_ Q^T\YZb[_T_ b\_SQ ‑ [_aV^m Y\Y _b^_SQD [Q[ nc_ hQbc_ Rl6
SQVc5 b\_S_ B??D S Q^T\YZb[_] pXl[V Y]VVc ]^_T_ X^QhV^YZ Y `VaV^_b^lf b]lb\_SD c_h^_
`VaVSVbcY5 hc�_ S UQ^^_] b\dhQV Y]V\Y S SYUd b_XUQcV\Y ^>9H5 XQcadU^YcV\m^_7
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db\_SYpf c_h^VV `_Uf_UYc UadT_Z cVa]Y^ ‑ Q^T\YZb[_V b\_S_ 133?E>D5 [_c_a_V
^Q adbb[YZ pXl[ S nc_] [_^cV[bcV \dhiV SbVT_ `VaVS_UYcm b\_S_b_hVcQ^YV]
dhݷc^Qp XQ`Ybm7 3 hQbc^_bcY5 ^Y[c_ ^V ]ViQVc `_\mX_SQcV\o6hV\_SV[d XQ6
SVbcY ^Q [_]`mocVaV ^Vb[_\m[_ dhݷc^lf XQ`YbVZ U\p aQX^lf SYU_S aQR_clD
b c_h[Y XaV^Yp bYbcV]l nc_ ^YhV] ^V RdUVc _c\YhQcmbp _c bYcdQgYY5 [_TUQ
b [_]`mocVa_] aQR_cQoc aQX^lV \oUY7 2_\VV c_T_5 ]^_TYV dhݷc^lV XQ`YbY
1[Q[ `aQSY\_5 UQWV R_\miY^bcS_2 S__RjV ^V Y]Voc ^YhVT_ _RjVT_ b \oUm]Y Y
XQS_Upcbp U\p YX_\pgYY S bYbcV]V cVf Y\Y Y^lf `a_TaQ]]5 c_ Vbcm hc_Rl `aY
XQ`db[V ^V[_c_a_Z `a_TaQ]]l _^Q `_\dhQ\Q c_\m[_ bca_T_ _`aVUV\ݷ^^lV S_X6
]_W^_bcYD hQbc_ cQ[YV `a_TaQ]]l XQ`db[Qocbp QSc_]QcYhVb[Y5 RVX dhQbcYp
`_\mX_SQcV\p6hV\_SV[Q7 Dhݷc^lV XQ`YbY5 ^V b__cSVcbcSdojYV aVQ\m^l] `_\m6
X_SQcV\p] bYbcV]l5 `_6Q^T\YZb[Y Y^_TUQ ^QXlSQoc 4E==I EC5BC Y\Y 4E==I
133?E>DC7 >Vb]_cap ^Q Sbݷ b[QXQ^^_V5 ]l RdUV] `_6`aVW^V]d d`_caVR\pcm cVa6
]Y^ 5ݷmX_SQcV\m\_`ݷ ^_ `aY nc_] SQW^_ `_]^Ycm5 hc_ `_\mX_SQcV\m6hV\_SV[ Y
ݷmX_SQcV\m\_`ݷ b c_h[Y XaV^Yp pUaQ bYbcV]l ‑ nc_ b_SVaiV^^_ aQX^lV bdj6
^_bcYD `_ R_\mi_]d bhݷcd5 b c_h[Y XaV^Yp pUaQ ݷmX_SQcV\m\_`ݷ ‑ nc_ `a_bc_
^_]Va5 c_c bQ]lZ E947

9UV^cYeY[Qc_a `_\mX_SQcV\p5 aQS^lZ ^d\o5 Y]VVc S ?B ^>9H _b_RlZ
b]lb\C nc_ YUV^cYeY[Qc_a bd`Va`_\mX_SQcV\p ‑ SliVd`_]p^dc_T_ `_\mX_6
SQcV\p B??D7 ;Q[ ]l dWV T_S_aY\Y5 bd`Va`_\mX_SQcV\m _R\QUQVc S bYbcV]V
T_aQXU_ R_\VV iYa_[Y]Y S_X]_W^_bcp]Y5 ^VWV\Y _Rlh^lZ `_\mX_SQcV\mD pU6
a_ _c\YhQVc XQUQhY5 aQR_cQojYV _c Y]V^Y bd`Va`_\mX_SQcV\p5 [Q[ aQX `_ ^d6
\VS_]d X^QhV^Yo Yf `_\mX_SQcV\mb[_T_ YUV^cYeY[Qc_aQ5 Q `a_ Y]V^Q `_\m6
X_SQcV\VZ pUa_ S__RjV ^YhVT_ ^V X^QVc5 V]d nc_ ^V ^dW^_7

@_\mX_SQcV\Y S bYbcV]Qf bV]VZbcSQ ^>9H ]_Tdc _RkVUY^pcmbp S Tad``l 5
`aYhݷ] [QWUlZ `_\mX_SQcV\m Sf_UYc ]Y^Y]d] S _U^d Tad``d5 ^QXlSQV]do
_b^_S^_Z U\p UQ^^_T_ `_\mX_SQcV\p7 3 ^V[_c_alf UYbcaYRdcYSQf U9>EH `aY
b_XUQ^YY S bYbcV]V ^_S_Z `_\mX_SQcV\mb[_Z dhݷc^_Z XQ`YbY _U^_SaV]V^^_
b_XUQݷcbp cQ[WV Y Tad``Q5 Q b_XUQSQV]lZ `_\mX_SQcV\m bcQ^_SYcbp S nc_Z
Tad``V VUY^bcSV^^l] h\V^_]D S UadTYf UYbcaYRdcYSQf `_ d]_\hQ^Yo b_XUQ6
cbpݷ _U^Q Tad``Q U\p SbVf `_\mX_SQcV\VZ5 _Rlh^_ _^Q cQ[ Y ^QXlSQVcbp EC5BC7
B\VUdVc _c]VcYcm5 hc_ Tad``Q `_\mX_SQcV\VZ ‑ nc_ bQ]_bc_pcV\m^lZ _Rk6
V[c5 _^Q ]_WVc bdjVbcS_SQcm5 UQWV Vb\Y S ^Vݷ ^V Sf_UYc ^Y _UY^ `_\mX_6
SQcV\m7 B UadT_Z bc_a_^l5 _cUV\m^_ SXpclZ `_\mX_SQcV\m ]_WVc Sf_UYcm S
^Vb[_\m[_ Tad``5 ^_ c_\m[_ _U^Q YX ^Yf RdUVc U\p ^VT_ _b^_S^_ZD _bcQ\m6
^lV Tad``l5 S [_c_alV Sf_UYc `_\mX_SQcV\m5 ^QXlSQocbp U_`_\^YcV\m^l]Y
1Q^T\7 CE@@<5=5>D1BI27

9bf_U^_ Tad``l Rl\Y `aYUd]Q^l5 hc_Rl `_\mX_SQcV\Y5 Y]VojYV U_bcd`
[ ]^_T_`_\mX_SQcV\mb[_Z SlhYb\YcV\m^_Z ]QiY^V5 ]_T\Y _aTQ^YX_SQcm b_S6
]Vbc^do aQR_cd ‑ ^Q`aY]Va5 UV\Qcm cV Y\Y Y^lV eQZ\l Y UYaV[c_aYY U_bcd`6
^l]Y h\V^Q] bS_VZ Tad``l5 ^_ _bcQS\pcm Yf ^VU_bcd`^l]Y U\p SbVf _bcQ\m6
^lf7 3 b_SaV]V^^lf db\_SYpf5 [_TUQ d R_\miY^bcSQ [_]`mocVa_S SbVT_ _UY^
WYS_Z `_\mX_SQcV\m5 Tad``l hQjV `aY]V^pocbp U\p R_\VV TYR[_Z ^Qbca_Z6
[Y `_\^_]_hYZ5 Qbb_gYYa_SQ^^lf b aQX^l]Y dhݷc^l]Y `_\mX_SQcV\mb[Y]Y
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XQ`Ybp]Y S bYbcV]V7 6b\Y5 [ `aY]Vad5 ^dW^_ UQcm S_X]_W^_bcm `VhQcQcm ^Q
`aY^cVaV ^V SbV] `_\mX_SQcV\p] S bYbcV]V5 Q c_\m[_ ^V[_c_al] YX ^Yf 1S c_]
hYb\V5 S_X]_W^_5 \YiYcm nc_Z S_X]_W^_bcY hQbcm QSc_]QcYhVb[Y XQ`db[QV6
]lf `a_TaQ]]5 U\p [_c_alf b_XUQ^l _cUV\m^lV dhݷc^lV XQ`YbY25 c_ ]_W^_
b_XUQcm b`VgYQ\m^do Tad``d5 UQcm nc_Z Tad``V U_bcd` [ eQZ\Q] b__cSVcbcSd6
ojYf dbca_ZbcS Y\Y [Q^Q\_S5 Y]VojYf _c^_iV^YV [ `VhQcY ^Q `aY^cVaV5 Y
S[\ohYcm S ncd Tad``d cVf Y c_\m[_ cVf `_\mX_SQcV\VZ bYbcV]l5 [_c_al]
`VhQcm ^Q `aY^cVaV aQXaViV^Q7

Hc_Rl `_\dhYcm R_\VV ^QT\pU^_V `aVUbcQS\V^YV _ `_\mX_SQcV\pf Y Tad`6
`Qf5 Sl ]_WVcV `_b]_caVcm5 [Q[ _Rbc_pc b ^Y]Y UV\Q S SQiVZ b_RbcSV^^_Z
bYbcV]V7 3 bYbcV]Qf bV]VZbcSQ ^>9H U\p _`YbQ^Yp `_\mX_SQcV\VZ Y Tad`` Yb6
`_\mXdocbp eQZ\l 85D38@1CCG4 Y 85D387B?E@7 Nc_ _Rlh^lV cV[bc_SlV eQZ6
\l5 U_bcd`^lV ^Q hcV^YV SbV] `_\mX_SQcV\p] bYbcV]l5 cQ[ hc_ `a_b]_caVcm
Yf 1^Q`aY]Va5 b `_]_jmo [_]Q^Ul <5CC2 Sl ]_WVcV S bS_ݷ] _Rlh^_] bVQ^bV
aQR_cl5 QU]Y^YbcaQc_ab[YV `_\^_]_hYp U\p nc_T_ ^V ^dW^l7 ;QWUQp bca_6
[Q S eQZ\V 85D38@1CCG4 b__cSVcbcSdVc dhݷc^_Z XQ`YbY `_\mX_SQcV\p5 bca_[Q S
85D387B?E@ ‑ Tad``V `_\mX_SQcV\VZ7 ?cUV\m^lV `_\p S bca_[Qf _R_Yf eQZ\_S
aQXUV\V^l US_Vc_hYp]Y7 EQZ\ @1CCG4 ]_WVc SlT\pUVcm `aY]Va^_ cQ[C

B??DCHC9C9CB??DC8B??DC829>821C8
415=?>CHC:C:C415=?>C8ECB8C29>C829>8C8
29>CHC;C;C29>C829>C829>8C8
CICCHC<C<CCICC845FC829>8C8
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CaQUYgY_^^_ nc_c eQZ\ ^QhY^QVcbp b _`YbQ^Yp `_\mX_SQcV\p B??D5 XQ ^Y]
b\VUdoc bYbcV]^lV dhݷc^lV XQ`YbY5 ^V Y]VojYV _c^_iV^Yp [ WYSl] \o6
Up] ‑ d`_]Y^QSiYVbp SliV 4E==I 133?E>DC7 BS_o b_RbcSV^^do dhݷc^do
XQ`Ybm Sl5 b[_aVV SbVT_5 _R^QadWYcV S bQ]_] [_^gV eQZ\Q7 @_\p S [QW6
U_Z bca_[V6XQ`YbY _X^QhQoc 1b\VSQ ^Q`aQS_2 Sf_U^_V Y]p `_\mX_SQcV\p 1<?79>
>1=525 `Qa_\m5 YUV^cYeY[Qc_a `_\mX_SQcV\p 1E9425 YUV^cYeY[Qc_a VT_ _b6
^_S^_Z Tad``l 179425 Qbc_pjVV^ݷ Y]pݷ 1B51< >1=525 `dcm [ U_]Qi^VZ UYaV[6
c_aYY `_\mX_SQcV\p Y5 ^Q[_^Vg5 [_]Q^U^lZ Y^cVa`aVcQc_a5 [_c_alZ ^dW^_
XQ`db[Qcm U\p UQ^^_T_ `_\mX_SQcV\p `aY VT_ Sf_UV S bYbcV]d7 CQ[5 `_b\VU^pp
bca_h[Q S `aY]VaV SliV5 [_c_aQp b__cSVcbcSdVc dhݷc^_Z XQ`YbY QSc_aQ [^Y6
TY ^Q VT_ \Yh^_] [_]`mocVaV5 d[QXlSQVc5 hc_ Sf_U^_V Y]p U\p nc_Z dhݷc^_Z
XQ`YbY ‑ 1FCD5 YUV^cYeY[Qc_al 1E94 Y 7942 aQS^l :9995 U_]Qi^pp UYaV[6
c_aYp ‑ 88?=581FCD5 [_]Q^U^lZ Y^cVa`aVcQc_a ‑ 829>821C85 Q S [QhVbcSV
_Qbc_pjVT^ݷ Y]V^Yݷ d[QXQ^_ J>4B5Iݷ _7 \D?<I1B?Fݷ 1[_^Vh^_5 XUVbm ]_W^_
^Q`YbQcm S__RjV hc_ dT_U^_5 SVUm bYbcV]Q ^V d]VVc `a_SVapcm U_[d]V^cl27

?c]VcY]5 hc_ `_\V5 `aVU^QX^QhV^^_V U\p `Qa_\p5 `aQ[cYhVb[Y S_ SbVf bY6
bcV]Qf b_UVaWYc Rd[Sd DݷHݷ nc_ _X^QhQVc5 hc_ ^Y[Q[_T_ `Qa_\p cQ] ^Q bQ]_]



;A; ?RkV[cl Y db\dTY _`VaQgY_^^_Z bYbcV]l

UV\V ^Vc7 @aY]Va^_ U_ bVaVUY^l :BB96f T_U_S `Qa_\Y UVZbcSYcV\m^_ faQ^Y\Y
S eQZ\V 85D38@1CCG4 S SYUV fViQ5 c7 V7 S XQiYea_SQ^^_Z e_a]V5 ^V U_`db6
[QojVZ aQbiYea_S[YD `aQSY\m^_bcm SSVUݷ^^_T_ `Qa_\p S cQ[_Z bYcdQgYY
`a_SVapVcbp `dcݷ] VT_ XQiYea_S[Y Y baQS^V^Yp dWV XQiYea_SQ^^_T_ SQaY6
Q^cQ b fViV]5 Y]VojY]bp S bYbcV]V7 @aQ[cY[Q `_[QXQ\Q5 hc_ cQ[_Z `_Uf_U ^V
dU_S\VcS_apVc caVR_SQ^Yp] RVX_`Qb^_bcY7 5V\_ S c_]5 hc_ eQZ\ 85D38@1CCG4
_RpXQcV\m^_ U_\WV^ Rlcm U_bcd`V^ ^Q hcV^YV SbV] `_\mX_SQcV\p] bYbcV]l ‑
S `a_cYS^_] b\dhQV5 ^Q`aY]Va5 [_]Q^UQ <C ^V b]_WVc `_[QXQcm5 [c_ pS\pVcbp
S\QUV\mgV] c_T_ Y\Y Y^_T_ eQZ\Q5 Y c7 U7 9]Vp fViY `Qa_\VZ SbVf `_\mX_SQ6
cV\VZ bYbcV]l5 X\_d]li\V^^Y[ Sa_UV Rl ^V ]_WVc Yf aQbiYea_SQcm5 ^_ XQc_
_^ ]_WVc `_U_RaQcm `Qa_\Y b `_]_jmo ^V[_VT_ _`cY]YXYa_SQ^^_T_ `VaVR_aQ7
CQ[5 `Qa_\Y U\Y^_Z U_ iVbcY bY]S_\_S S[\ohYcV\m^_ `_URYaQocbp `_\^l]
`VaVR_a_]D R_\VV U\Y^^lV `Qa_\Y ]_W^_ `_`lcQcmbp `_U_RaQcm5 Yb`_\mXdp
b\_SQa^lV b\_SQ Y Yf [_]RY^QgYY b gYeaQ]YD YXSVbc^l Y R_\VV YX_jaݷ^^lV
]Vc_Ul `_UR_aQ7 @_nc_]d S b_SaV]V^^lf bYbcV]Qf `Qa_\Y S 85D38@1CCG4 ^V
S[\ohQocbp ^Y S [Q[_] SYUV7 3 R_\miY^bcSV b\dhQVS `Qa_\m faQ^Ycbp 1S SY6
UV Sbݷ c_T_ WV fViQ2 S _cUV\m^_] eQZ\V 85D38C814?G5 [_c_alZ U_bcd`V^ ^Q
hcV^YV c_\m[_ bd`Va`_\mX_SQcV\oD S ^V[_c_alf bYbcV]Qf ^Vc Y VT_5 Q `Qa_\Y
faQ^pcbp S b`VgYQ\m^_Z UYaV[c_aYY 85D38D325 TUV U\p [QWU_Z dhݷc^_Z XQ`Y6
bY Y]VVcbp _cUV\m^Qp `_UUYaV[c_aYp5 Q S ^VZ ‑ eQZ\5 b_UVaWQjYZ `Qa_\m7
BdjVbcSdoc Y UadTYV `_Uf_Ul7

Bcad[cdaQ eQZ\Q 85D387B?E@ ^Vb[_\m[_ `a_jV7 3lT\pUYc _^ `aY]Va^_
cQ[C

B??DCHC9C
415=?>CHC:C
29>CHC;C
CICCHC<C
14=CHC=C1FCD5?<71

777

1FCDCHC:999C

@_\VZ XUVbm5 [Q[ SYUY]5 SbVT_ hVclaVC Y]p Tad``l5 `Qa_\m 1`aYhݷ] ^Y[c_
c_\[_] ^V X^QVc5 XQhV] _^ XUVbm ^dWV^D QSc_ad ^Y[_TUQ ^V SbcaVhQ\Ybm bY6
bcV]l5 TUV f_cm [Q[6c_ ]_T Yb`_\mX_SQcmbp `Qa_\m Tad``l25 YUV^cYeY[Qc_a
17942 Y b`Yb_[ `_\mX_SQcV\VZ5 Sf_UpjYf S Tad``dD `_\mX_SQcV\Y S b`Yb[V `V6
aVhYb\pocbp hVaVX XQ`pcdo7 ?c]VcY]5 hc_ S bS_o _b^_S^do Tad``d ‑ cd5
hc_ d[QXQ^Q S hVcSݷac_] `_\V S 85D38@1CCG4 ‑ `_\mX_SQcV\m Sf_UYc S \oR_]
b\dhQV5 nc_c eQ[c ^V caVRdVc _caQWV^Yp S 85D387B?E@7 <oR_`lc^_5 hc_ _Rlh6
^_ S bYbcV]V `aYbdcbcSdVc Tad``Q B??D b YUV^cYeY[Qc_a_] 95 ^_5 S _c\YhYV
_c cQ[_T_ WV YUV^cYeY[Qc_aQ `_\mX_SQcV\p5 ^d\VS_Z YUV^cYeY[Qc_a Tad``l
^Y[Q[_T_ b`VgYQ\m^_T_ b]lb\Q ^V Y]VVc7

3QW^_ `_^Y]Qcm5 hc_ pUa_ bYbcV]l ^YhVT_ ^V X^QVc _ eQZ\Qf
85D38@1CCG4 Y 85D387B?E@7 9^e_a]QgYo YX ncYf eQZ\_S Yb`_\mXdoc `a_6
TaQ]]l5 aQR_cQojYV `_U d`aQS\V^YV] bYbcV]l5 ^_ ^V bQ]Q bYbcV]QD b c_h[Y
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XaV^Yp pUaQ dhݷc^Qp XQ`Ybm `_\mX_SQcV\p `aVUbcQS\pVc b_R_Z c_\m[_ E94 1c7 V7
gV\_V hYb\_2 Y R_\miV ^YhVT_5 Tad``Q `_\mX_SQcV\VZ ‑ 794 Y R_\miV ^YhVT_7
3 hQbc^_bcY5 [_TUQ `_\mX_SQcV\m Sf_UYc S bYbcV]d5 UYQ\_T b ^Y] SVUݷc _U^Q
YX `a_TaQ]]5 Sl`_\^pojYfbp b `_\^_]_hYp]Y bYbcV]^_T_ QU]Y^YbcaQc_aQD
ncQ `a_TaQ]]Q XQ`aQiYSQVc d `_\mX_SQcV\p Sf_U^_V Y]p Y `Qa_\m5 `a_SVapVc
Yf5 Yb`_\mXdp Y^e_a]QgYo S eQZ\Qf 85D38@1CCG4 Y 85D38C814?G5 XQcV] `aY6
bSQYSQVc bVRV 1[Q[ XQUQhV2 b__cSVcbcSdojYV YUV^cYeY[Qc_al `_\mX_SQcV\p
Y _b^_S^_Z Tad``l5 Q cQ[WV YUV^cYeY[Qc_al U_`_\^YcV\m^lf Tad`` 1dWV
^Q _b^_SV Y^e_a]QgYY YX 85D387B?E@2D _c `aQS QU]Y^YbcaQc_aQ `a_TaQ]]Q
`aY nc_] _c[QXlSQVcbp7 DbcQ^_SYS bVRV cQ[YV `_\^_]_hYp S bYbcV]V5 [_c_alV5
b_T\Qb^_ Y^e_a]QgYY YX [_^eYTdaQgY_^^lf eQZ\_S5 `_\_WV^l Sf_UpjV]d
S bYbcV]d `_\mX_SQcV\o5 `a_TaQ]]Q S]Vbc_ bVRp XQ`db[QVc `_\mX_SQcV\mb[YZ
bVQ^b aQR_clD `aY Sf_UV S bYbcV]d hVaVX cV[bc_Sdo [_^b_\m nc_ [_]Q^U^lZ
Y^cVa`aVcQc_a5 `aY Sf_UV S TaQeYhVb[_] aVWY]V ‑ b`VgYQ\m^Qp `a_TaQ]]Q
1\YUVa bVQ^bQ25 ^Q`aY]Va5 _[_^^lZ ]V^VUWVa7 A_\m pUaQ S nc_Z `a_gVUdaV
bS_UYcbp [ _RaQR_c[V bYbcV]^lf SlX_S_S5 YX]V^pojYf `_\^_]_hYp XQUQhY
`_ Vݷ `a_bmRV 1VbcVbcSV^^_5 cQ[YV SlX_Sl U_bcd`^l c_\m[_ XQUQhV5 Ybf_U^_
Sl`_\^pSiVZbp b `aQSQ]Y QU]Y^YbcaQc_aQ27 @_XWV 1b]7 2::7>7<ݷ ]l `_Ua_R^_
aQbb]_caY] b__cSVcbcSdojYV bYbcV]^lV SlX_Sl7

>7;7 3S_U6SlS_U Y eQZ\_SlV bYbcV]l

B SS_U_]6SlS_U_] ]l dWV UQS^_ Y `a_h^_ X^Q[_]l5 SVUm RVX ^VT_ ^V
_Rf_UYcbp ^Y _U^Q `a_TaQ]]Q7 >Q`_]^Y]5 hc_ [ SS_Ud6SlS_Ud _c^_bYcbp [Q[
aQR_cQ b cVa]Y^Q\_] 1`aVb\_SdclV SS_Uݷ b [\QSYQcdalݷ Y SlS_Uݷ ^Q n[aQ^25ݷ
cQ[ Y hcV^YV8XQ`Ybm UYb[_Slf eQZ\_S5 `aYhݷ] ]l dWV db`V\Y `_^pcm5 hc_
Y ^Q bcQ^UQac^lf `_c_[Qf SS_UQ6SlS_UQ d ^Qb S]Vbc_ [\QSYQcdal Y n[aQ^Q
]_Tdc _[QXQcmbp cV[bc_SlV eQZ\l5 Q ^QiQ `a_TaQ]]Q nc_T_ ^V XQ]VcYc7

?bSQYSQp ^QhQ\m^lV ^QSl[Y `a_TaQ]]Ya_SQ^Yp ^Q `aY]VaV @Qb[Q\p5
]l ]_T\Y bVRV `_XS_\Ycm ^V XQUd]lSQcmbp5 [Q[ S UVZbcSYcV\m^_bcY dbca_V^
SS_U6SlS_U7 5_RaQSiYbm U_ pXl[Q QbbV]R\VaQ5 ]l Rl\Y Sl^dWUV^l _RaQcYcm
S^Y]Q^YV5 hc_ `a_TaQ]]l5 aQR_cQojYV `_U d`aQS\V^YV] ]d\mcYXQUQh^lf
_`VaQgY_^^lf bYbcV]5 SbV bS_Y _`VaQgYY SS_UQ6SlS_UQ ]_Tdc `a_UV\Qcm c_\m6
[_ hVaVX _RaQjV^Yp [ _`VaQgY_^^_Z bYbcV]V5 ^QXlSQV]lV bYbcV]^l]Y SlX_6
SQ]Y7 AQbb]QcaYSQp SS_U6SlS_U b `_]_jmo bcQ^UQac^_Z RYR\Y_cV[Y pXl[Q
BY5 ]l _c]VcY\Y5 hc_5 f_cp Slb_[_da_S^VSlV ]VfQ^YX]l nc_Z RYR\Y_cV[Y
`_XS_\poc `aY ^V_Rf_UY]_bcY `a_YXS_UYcm ݷR\_h^lZݷ SS_U Y SlS_U `a_YX6
S_\m^lf `_agYZ UQ^^lf5 dU_R^VV U\p nc_T_ `_\mX_SQcmbp ^V`_baVUbcSV^^_
bYbcV]^l]Y SlX_SQ]Y7

>Vb]_cap ^Q SVbm ^Qi _`lc aQR_cl b eQZ\Q]Y Y `_c_[Q]Y5 ]^_TYV S_X6
]_W^_bcY Y _b_RV^^_bcY cQ[ Y _bcQ\Ybm XQݷ [QUa_]7ݷ 3 nc_Z T\QSV ]l `_`l6
cQV]bp ^QSVabcQcm d`djV^^_V7
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>7;7:7 8^Q[_]mcVbmC eQZ\_SQp bYbcV]Q

@_U eQZ\_] S cVa]Y^_\_TYY5 bSpXQ^^_Z b [_]`mocVaQ]Y5 _Rlh^_ `_6
^Y]QVcbp ^V[YZ ^QR_a faQ^Y]lf ^Q S^Vi^V] XQ`_]Y^QojV] dbca_ZbcSV UQ^6
^lf5 Y]VojYZ Y]p:97 HQbcm _`VaQgY_^^_Z bYbcV]l5 _cSVhQojQp XQ faQ^V^YV
Y^e_a]QgYY ^Q S^Vi^Yf XQ`_]Y^QojYf dbca_ZbcSQf S SYUV Y]V^_SQ^^lf
eQZ\_S5 ^QXlSQVcbp eQZ\_S_Z bYbcV]_Z 7

CVa]Y^ eQZ\_SQpݷ bYbcV]Qݷ hQbc_ Yb`_\mXdVcbp S b_SVaiV^^_ Y^_] X^Q6
hV^YY5 Q Y]V^^_ U\p _R_X^QhV^Yp bcad[cda UQ^^lf5 b_XUQSQV]lf ^Q S^Vi^V]
XQ`_]Y^QojV] dbca_ZbcSV 1c_ Vbcm5 `_`a_bcd T_S_ap5 S bV[c_aQf UYb[Q2 U\p
_aTQ^YXQgYY faQ^V^Yp ^Q nc_] dbca_ZbcSV UQ^^lf S SYUV Y]V^_SQ^^lf eQZ6
\_S7 CQ[Qp bcad[cdaQ UQ^^lf _Rlh^_ S[\ohQVc ^V[YZ XQT_\_S_[5 faQ^pjYZ
^QYR_\VV _Rjdo Y^e_a]QgYo _ eQZ\_S_Z bYbcV]V S gV\_] 1cQ[ ^QXlSQV]lZ
bd`VaR\_[25 Q cQ[WV cV] Y\Y Y^l] b`_b_R_] Slbca_V^^_V faQ^Y\YjV Y^e_a6
]QgYY5 [Q[YV bV[c_aQ UYb[Q bS_R_U^l5 [Q[YV XQ^pcl5 [Q[ ^QXlSQocbp eQZ\l5
faQ^pjYVbp S bYbcV]V5 [Q[_Z ^QR_a bV[c_a_S XQ^Y]QVc [QWUlZ YX eQZ\_S7
;a_]V c_T_5 U\p [QWU_T_ eQZ\Q eQZ\_SQp bYbcV]Q ]_WVc faQ^Ycm aQX^__R6
aQX^do U_`_\^YcV\m^do Y^e_a]QgYo Sa_UV cY`Q eQZ\Q5 `aQS U_bcd`Q5 UQcl
`_b\VU^VZ ]_UYeY[QgYY Y c7 `7

?Rlh^_ YX [_^cV[bcQ ]_W^_ _U^_X^Qh^_ _`aVUV\Ycm5 [Q[Qp YX USdf eQZ6ݷ
\_Slf bYbcV]ݷ Y]VVcbp S SYUd5 cQ[ hc_ `dcQ^Ygl cQ[Qp `VaVTadX[Q cVa]Y^Q
^V b_XUQݷc7 CV] ^V ]V^VV5 bc_Yc `_]^Ycm _ c_]5 hc_ `_U cVa]Y^_] eQZ\_SQpݷ
bYbcV]Qݷ ]_WVc `_^Y]Qcmbp [Q[ _`aVUV\ݷ^^Qp bcad[cdaQ UQ^^lf ^Q UYb[V5
cQ[ Y ^QR_a `_U`a_TaQ]] S pUaV _`VaQgY_^^_Z bYbcV]l5 Y _hVSYU^_5 hc_ nc_
b_SVaiV^^_ aQX^lV SVjY7

AQ^^YV eQZ\_SlV bYbcV]l `_XS_\p\Y UQSQcm eQZ\Q] Y]V^Q c_\m[_ _TaQ6
^YhV^^_Z U\Y^l5 `aYhݷ] ncY Y]V^Q ^Qf_UY\Ybm S _U^_] _RjV] `a_bcaQ^bcSV
Y]ݷ^D VbcVbcSV^^_5 _c Y]ݷ^ caVR_SQ\Qbm d^Y[Q\m^_bcm7 ;_^Vh^_5 cQ[_Z `_U6
f_U T_UYcbp \Yim U_ cVf `_a5 `_[Q eQZ\_S ^Q _U^_] dbca_ZbcSV baQS^YcV\m^_
^V]^_T_7 B a_bc_] _Rkݷ]Q UYb[_Slf ^Q[_`YcV\VZ `_caVR_SQ\Qbm R_\VV TYR[Qp
bfV]Q Y]V^_SQ^Yp7 Hc_Rl `_\dhYcm Yb[_]do TYR[_bcm5 SSV\Y `_^pcYV UYaV[6
c_aYY 5 Y\Y [QcQ\_TQ::7

;Q[ ]l dWV d`_]Y^Q\Y 1b]7 c7 :5 b^_b[d :@ ^Q bca7 @<25 XQ]V^pcm cVa]Y^l UY6ݷ
aV[c_aYpݷ Y ݷQcQ\_T]ݷ b\_S_] ݷQ`[Q`ݷ 1Q^T\7 6?<45B2 ^V\mXp5 U\p `a_eVbbY_^Q\m^lf
`a_TaQ]]Ybc_S cQ[Qp \V[bY[Q ^V`aYV]\V]Q7 @Q`[Y ‑ S i[Qed7

;QcQ\_T `aVUbcQS\pVc b_R_Z _b_RlZ cY` eQZ\Q5 faQ^pjYZ Y]V^Q eQZ6
\_S5 baVUY [_c_alf5 S_X]_W^_5 c_WV Vbcm [QcQ\_TY7 @aY b_XUQ^YY ^Q UYb[V
eQZ\_S_Z bYbcV]l e_a]YadVcbp _UY^ [QcQ\_T5 ^QXlSQV]lZ [_a^VSl] [Q6
cQ\_T_] 7 @aY ^V_Rf_UY]_bcY ]_W^_ b_XUQcm U_`_\^YcV\m^lV [QcQ\_TY5 Q

:9Pb^_5 hc_ ncQ eaQXQ ^V ]_WVc `aVcV^U_SQcm ^Q a_\m bca_T_T_ _`aVUV\V^YpD _^Q UQ^Q
\Yim U\p c_T_5 hc_Rl XQeY[bYa_SQcm _b^_S^lV ^dW^lV ^Q] bS_ZbcSQ eQZ\_S7

::3 Q^T\_pXlh^_Z \YcVaQcdaV Yb`_\mXdVcbp cVa]Y^ 49B53D?BI 1hYcQVcbp 2DݷUQZa�V[caYݷ
b\_S_ ݷQcQ\_T]ݷ `aVUbcQS\pVc b_R_Z R_\VV6]V^VV c_h^lZ `VaVS_U nc_T_ cVa]Y^Q ^Q adb6
b[YZ5 _U^Q[_ Vjݷ S UVSp^_bclV T_Ul `a_i\_T_ SV[Q b\_S_ ݷUYaV[c_aYpݷ S_i\_ S UVZbcSd6
ojYZ b\_SQa^lZ b_bcQS adbb[_T_ pXl[Q5 `VaVbcQS Rlcm WQaT_^^l]7 ?c]VcY]5 hc_ b\_S_
ݷQcQ\_T]ݷ c_WV Y]VVc Y^_bcaQ^^_V `a_Ybf_WUV^YV5 `a_bc_ Rl\_ XQY]bcS_SQ^_ aQ^miV7
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Yf Y]V^Q XQ`YbQcm S [_a^VS_Z7 CQ[YV [QcQ\_TY Y^_TUQ ^QXlSQoc [QcQ\_TQ]Y
`VaS_T_ da_S^p 1S\_WV^^_bcY27 3 ^Yf5 S bS_o _hVaVUm5 c_WV ]_W^_ b_XUQSQcm
[QcQ\_TY 1Sc_a_T_ da_S^p2 Y c7 U7

=l X^QV]5 hc_ `aY aQR_cV b _`VaQgY_^^_Z bYbcV]_Z SbVTUQ ^V[YZ [QcQ\_T
bhYcQVcbp cV[djY]:;5 S bSpXY b hV] _`VaQgY_^^Qp bYbcV]Q `_XS_\pVc Yb6
`_\mX_SQcm Y]V^Q eQZ\_S aQX\Yh^_T_ SYUQ ‑ QRb_\oc^lV 5 _c^_bYcV\m6
^lV Y [aQc[YV 1[Q[ hQbc^lZ b\dhQZ _c^_bYcV\m^lf2D QRb_\oc^lV Y]V^Q
^QhY^Qocbp b bY]S_\Q ݷ8ݷ 1b\ni25 _R_X^QhQojVT_ [_a^VS_Z [QcQ\_T5 Y _c
^VT_ WV _cbhYclSQocbp5 cQ[ hc_ ^Y[Q[ ^V XQSYbpc _c c_T_5 [Q[_Z [QcQ\_T bVZ6
hQb cV[djYZD [aQc[YV Y]V^Q ^V b_UVaWQc S bVRV ^Y _U^_T_ b\niQ5 c_ Vbcm ^V
d`_]Y^Qoc ^Y[Q[Yf [QcQ\_T_S Y `_UaQXd]VSQoc Y]p eQZ\Q S cV[djV] [QcQ6
\_TVD _c^_bYcV\m^lV Y]V^Q _cbhYclSQocbp _c cV[djVT_ [QcQ\_TQ5 ^_ ]_Tdc
S bS_ݷ] b_bcQSV b_UVaWQcm _U^_ Y R_\miV Y]ݷ^ [QcQ\_T_S5 S[\ohQp bbl\[d ^Q
[QcQ\_T da_S^V] SliV 17727 6b\Y b Y]V^Q]Y eQZ\_S Sl _jdjQVcV ]Q\VZido
^VdSVaV^^_bcm5 _RpXQcV\m^_ SVa^YcVbm [ `VaS_]d c_]d5 `VaVhYcQZcV <7;7:ݷ Y
`_`aQ[cY[dZcVbm S aQR_cV b [_]Q^U^_Z bca_[_Z5 Y^QhV UQ\m^VZiYZ ]QcVaYQ\
]_WVc SQ] ^V `_[_aYcmbp7

3 _c\YhYV _c ^V[_c_alf UadTYf _`VaQgY_^^lf bYbcV]5 S ?B ^>9H Y]V^Q
eQZ\_S _aTQ^YX_SQ^l S SYUV VUY^_T_ UVaVSQ [QcQ\_T_S7 3 Y]p eQZ\Q ^Y S [Q6
[_] SYUV ^V Sf_UYc Y]p dbca_ZbcSQ5 ^Q [_c_a_] nc_c eQZ\ ^Qf_UYcbp5 c_ Vbcm
^YhVT_ `_f_WVT_ ^Q `aYSlh^lV U\p `_\mX_SQcV\VZ `9>4?GC _R_X^QhV^Yp JC5
LC Y c7 `7 S ?B ^>9H ^Vc7 ;_TUQ S bYbcV]V Y]VVcbp ^Vb[_\m[_ UYb[_S5 eQZ\_SQp
bYbcV]Q _U^_T_ YX ^Yf _RkpS\pVcbp [_a^VS_Z 5 Q _bcQ\m^lV ]_^cYadocbp
S c_c Y\Y Y^_Z [QcQ\_T5 ^QXlSQV]lZ c_h[_Z ]_^cYa_SQ^Yp 1Q^T\7 =?E>D
@?9>D25 `aY nc_] U\p d[QXQ^Yp `_\^lf `dcVZ [ eQZ\Q] ^Q nc_] UYb[V ^dW^_
[ `_\^_]d Y]V^Y eQZ\Q S aQ][Qf UYb[Q U_RQSYcm b`VaVUY `_\^lZ `dcm c_h6
[Y ]_^cYa_SQ^Yp7 ; `aY]Vad5 Vb\Y d ^Qb Vbcm e\Vi6RaV\_[5 ^Q [ݷ^ b_XUQ^
[QcQ\_T G?B;5 S nc_] [QcQ\_TV ‑ eQZ\ @B?7735 Q bQ] RaV\_[ b]_^cYa_SQ^ b
Yb`_\mX_SQ^YV] [QcQ\_TQ 8=>D86<1C8 S [QhVbcSV c_h[Y ]_^cYa_SQ^Yp5 c_ `_\6
^lZ `dcm [ ^QiV]d eQZ\d RdUVc SlT\pUVcm cQ[C 8=>D86<1C88G?B;8@B?7737

3 ?B ^>9H [QcQ\_TY faQ^pc c_\m[_ Y]p eQZ\Q Y ^V[_c_alZ ^_]Va5
`_XS_\pojYZ YUV^cYeYgYa_SQcm b__cSVcbcSdojYZ eQZ\7 3bp `a_hQp Y^e_a6
]QgYp _ eQZ\V5 S[\ohQp VT_ cY`5 aQX]Va5 aQb`_\_WV^YV ^Q UYb[V5 UQcl b_6
XUQ^Yp5 ]_UYeY[QgYY Y `_b\VU^VT_ _RaQjV^Yp5 UQ^^lV _ S\QUV\mgV eQZ\Q
Y _ `aQSQf U_bcd`Q [ ^V]d bSpXlSQocbp ^V b Y]V^V] eQZ\Q 1[Q[ nc_ UV6
\QVcbp S ^V[_c_alf UadTYf _`VaQgY_^^lf bYbcV]Qf25 Q b SliVd`_]p^dcl]
^_]Va_]7 FaQ^Y]Qp ^Q S^Vi^V] XQ`_]Y^QojV] dbca_ZbcSV 1UYb[V2
bcad[cdaQ UQ^^lf5 b_UVaWQjQp Sbo Y^e_a]QgYo _ eQZ\V5 Yb[\o6
hQp VT_ Y]p5 ^QXlSQVcbp Y^UV[b^l] UVb[aY`c_a_] 1Q^T\7 9>45H >?455
Y\Y 96>?4527 9^UV[b^lV UVb[aY`c_al Y]Voc ^_]VaQ5 d^Y[Q\m^lV S aQ][Qf
eQZ\_S_Z bYbcV]l UQ^^_T_ UYb[QD [Q[ aQX ncY ^_]VaQ Y XQ`YblSQocbp S [Q6
cQ\_TY S]VbcV b Y]V^Q]Y eQZ\_S7 9cQ[5 S eQZ\_Slf bYbcV]Qf5 ݷa_U^lfݷ U\p

:;;Q[ ]l dSYUY] `_XWV5 cV[djYZ [QcQ\_T ‑ nc_ bS_ZbcS_5 [_c_al] _R\QUQVc S bYbcV]V
[QWUlZ `a_gVbb ^VXQSYbY]_ _c UadTYf `a_gVbb_S7



;A? ?RkV[cl Y db\dTY _`VaQgY_^^_Z bYbcV]l

?B ^>9H5 [QWUQp XQ`Ybm S [QcQ\_TV b_bc_Yc YX USdf `_\VZC Y]p eQZ\Q
Y ^_]Va Y^UV[b^_T_ UVb[aY`c_aQ7

B ^V[_c_a_Z ^QcpW[_Z ]_W^_ XQpSYcm5 hc_ Y^UV[b^lZ UVb[aY`c_a ‑ nc_
Y Vbcm eQZ\ [Q[ cQ[_S_Z5 ^_ nc_ RdUVc SVa^_ \Yim U\p ^V[_c_alf b`VgY6
eYhVb[Yf cY`_S eQZ\_S5 Q S _RjV] b\dhQV eQZ\ b_bc_Yc YX Y^UV[b^_T_ UV6
b[aY`c_aQ Y ^V[_c_a_T_ [_\YhVbcSQ R\_[_S UQ^^lf5 aQb`_\_WV^^lf TUV6c_ ^Q
UYb[V7 9^e_a]QgYp _R ncYf R\_[Qf c_WV faQ^Ycbp S Y^UV[b^_] UVb[aY`c_aV7
=_W^_ cQ[WV bhYcQcm5 hc_ Y^UV[b^lZ UVb[aY`c_a ‑ nc_ ^V[Qp b\dWVR^Qp
hQbcm eQZ\Q5 Q bQ] eQZ\ `aVUbcQS\pVc b_R_Z ^QR_a R\_[_S ^Q UYb[VD ^_ nc_
c_WV ^V SbVTUQ SVa^_5 SVUm [_\YhVbcS_ R\_[_S5 XQ^Y]QV]lf eQZ\_]5 ]_WVc
Rlcm aQS^_ ^d\o5 Y c_TUQ cQ[_Z eQZ\ UVZbcSYcV\m^_ b_bc_Yc YX _U^_T_ c_\m[_
Y^UV[b^_T_ UVb[aY`c_aQ7 >Y[c_ ^V ]ViQVc ^Q] XQSVbcY `dbc_Z eQZ\ 1eQZ\
aQX]VaQ ^_\m2D ^Y _U^_T_ R\_[Q UQ^^lf nc_c eQZ\ XQ^Y]Qcm ^V RdUVc7 BdjV6
bcSdoc cQ[YV cY`l eQZ\_S5 [_c_alV ^Y[_TUQ ^V XQ^Y]Qoc ^Y _U^_T_ R\_[Q7
8Qc_ ]_W^_ b[QXQcm b_SVaiV^^_ _`aVUV\5_^^ݷ hc_ Y]p eQZ\Q S ?B ^>9H
^V pS\pVcbp ^Y S [Q[_] SYUV hQbcmo Y\Y `aY^QU\VW^_bcmo bQ]_T_
eQZ\Q ‑ Y]p eQZ\Q ^V d[QXlSQVcbp ^Y S VT_ Y^UV[b^_] UVb[aY`c_aV5 ^Y cV]
R_\VV S R\_[Qf UQ^^lf5 _c^_bpjYfbp [ eQZ\dD VUY^bcSV^^_V ]Vbc_5 TUV ]l
SbcaVhQV] Y]V^Q eQZ\_S ‑ nc_ [QcQ\_TY7

?c]VcY]5 hc_ Y]p eQZ\Q S ?B ^>9H ]_WVc Rlcm U_bcQc_h^_ U\Y^^l]
1_Rlh^_ _TaQ^YhV^YV b_bcQS\pVc ;>> bY]S_\_S2 Y b_UVaWQcm5 S__RjV T_S_ap5
\oRlV bY]S_\l5 [a_]V ^d\VS_T_ Y bY]S_\Q6aQXUV\YcV\p7 CQ[5 Y]p eQZ\Q YX
`pc^QUgQcY c_hV[ pS\pVcbp S ^>9H S`_\^V U_`dbcY]l]7 CV] ^V ]V^VV5 ^Qbc_p6
cV\m^_ ^V aV[_]V^UdVcbp Yb`_\mX_SQ^YV S Y]V^Qf eQZ\_S cQ[Yf bY]S_\_S5 [Q[
`a_RV\5 XSݷXU_h[Q5 S_b[\YgQcV\m^lZ Y S_`a_bYcV\m^lZ X^Q[Y5 f_cp nc_ Y S_X6
]_W^_7 CQ[WV aV[_]V^UdVcbp S_XUVaWQcmbp _c Yb`_\mX_SQ^Yp S Y]V^Qf eQZ6
\_S b`VgbY]S_\_S5 cQ[Yf [Q[ `VaVS_U bca_[Y5 cQRd\pgYp5 XS_^_[5 213;C@135
Y `a75 Y bY]S_\_S b [_U_]5 `aVSliQojY] :;@5 cQ[Yf [Q[ adbb[YV Rd[Sl7 >Q6
[_^Vg5 Y]p eQZ\Q ^V bc_Yc ^QhY^Qcm b bY]S_\Q ݷ6ݷ 1]Y^db27 >Vb_R\oUV^YV
ncYf aV[_]V^UQgYZ `aYS_UYc [ S_X^Y[^_SV^Yo `a_R\V] S aQR_cV7 NcY `a_6
R\V]l SbVTUQ ]_Tdc Rlcm `aV_U_\V^l5 _U^Q[_ `aV_U_\Y]_bcm cadU^_bcVZ ^V
b\VUdVc bhYcQcm `_S_U_] U\p Yf b_XUQ^Yp7

3 ?B ^>9H U_`db[QVcbp5 hc_Rl USQ Y\Y R_\VV Y]ݷ^ eQZ\_S5 aQb`_\_WV^6
^lf [Q[ S aQX^lf [QcQ\_TQf5 cQ[ Y S _U^_]5 bbl\Q\Ybm ^Q _UY^ Y c_c WV ^_]Va
Y^UV[b^_T_ UVb[aY`c_aQ7 ;_^Vh^_5 eQZ\ SbVTUQ b_XUQݷcbp `_U [Q[Y]6c_ _`aV6
UV\ݷ^^l] Y]V^V]5 ^_ `_XWV _^ ]_WVc `_\dhYcm U_`_\^YcV\m^lV Y]V^Q ‑
XQ`YbY S [QcQ\_TQf5 bbl\QojYVbp ^Q c_c WV bQ]lZ Y^UV[b^lZ UVb[aY`c_a7
CQ[YV Y]V^Q ^QXlSQocbp Wݷbc[Y]Y bbl\[Q]Y 1Q^T\7 81B4<9>;C27 ?c\Y6
hYcm Wݷbc[do bbl\[d _c _aYTY^Q\m^_T_ Y]V^Y eQZ\Q ^VS_X]_W^_C ncY Y]V^Q
b_SVaiV^^_ aQS^_`aQS^l5 c_ Vbcm ^Q bQ]_] UV\V YX^QhQ\m^_V Y]p eQZ\Q ‑
nc_ c_WV Wݷbc[Qp bbl\[Q7 ?hVSYU^_5 hc_ Wݷbc[Qp bbl\[Q ]_WVc Rlcm dbcQ6
^_S\V^Q c_\m[_ S `aVUV\Qf _U^_T_ UYb[Q ‑ c_h^VV5 S `aVUV\Qf _U^_Z eQZ6
\_S_Z bYbcV]l 5 Vb\Y `_U cQ[_S_Z `_^Y]Qcm bcad[cdad UQ^^lf ^Q UYb[VD S
bQ]_] UV\V5 ^d]VaQgYp Y^UV[b^lf UVb[aY`c_a_S d [QWU_T_ UYb[Q bS_p5 cQ[



>7;7 3S_U6SlS_U Y eQZ\_SlV bYbcV]l ;A@

hc_ b_b\Qcmbp ^Q Y^UV[b^lZ UVb[aY`c_a UadT_T_ UYb[Q ^V `aVUbcQS\pVcbp
S_X]_W^l]5 U\p nc_T_ S bcad[cdaV UQ^^lf eQZ\Q6[QcQ\_TQ `a_bc_ ^V `aVUd6
b]_caV^_ `_\VZ7 3 Y^UV[b^_] UVb[aY`c_aV b_UVaWYcbp5 [a_]V SbVT_ `a_hVT_5
bhݷchY[ [_\YhVbcSQ bbl\_[ ^Q UQ^^lZ UVb[aY`c_a7 @aY b_XUQ^YY eQZ\Q nc_c
bhݷchY[ dbcQ^QS\YSQVcbp S VUY^Ygd5 `aY b_XUQ^YY ^_S_Z Wݷbc[_Z bbl\[Y ‑
dSV\YhYSQVcbp ^Q VUY^Ygd5 `aY dUQ\V^YY bbl\[Y ‑ d]V^miQVcbp7

9^cVaVb^_5 hc_ S ?B ^>9H ^V `aVUdb]_caV^_ ed^[gYY dUQ\V^Yp eQZ\QD
S]Vbc_ nc_T_ Y]VVcbp bYbcV]^lZ SlX_S E><9>;5 dUQ\pojYZ bbl\[d7 @aY Sl6
`_\^V^YY nc_T_ SlX_SQ Y]p dUQ\pVcbp YX [QcQ\_TQ5 Q bhݷchY[ bbl\_[ S b__c6
SVcbcSdojV] Y^UV[b^_] UVb[aY`c_aV d]V^miQVcbp7 BQ] eQZ\ dUQ\pVcbp5
c_\m[_ Vb\Y dUQ\ݷ^^Qp bbl\[Q Rl\Q `_b\VU^VZ 1bhݷchY[ _RaQcY\bp
S ^d\m2 Y `aY nc_] eQZ\ ^V Rl\ ^Y _U^Y] YX `a_gVbb_S _c[alc ^Q
XQ`Ybm Y\Y hcV^YV7 6b\Y bhݷchY[ _RaQcY\bp S ^d\m5 ^_ eQZ\ [V]6c_ _c[alc5
dUQ\ݷ^ _^ RdUVc c_\m[_ `_b\V XQ[alcYp7 >QXSQ^YV E><9>; aQb`a_bcaQ^Y\_bm Y
^Q UadTYV bYbcV]l ‑ ed^[gYp5 dUQ\pojQp eQZ\5 _Rlh^_ ^QXlSQVcbp Y]V^^_
cQ[5 hc_ hQbc_ SlXlSQVc dUYS\V^YV d `a_TaQ]]Ybc_S5 `\_f_ X^Q[_]lf b ?B
^>9H7 @_Ua_R^_ nc_c Y UadTYV bYbcV]^lV SlX_Sl U\p aQR_cl b eQZ\Q]Y ]l
aQbb]_caY] S 7=7;7<ݷ

5\p b_XUQ^Yp Wݷbc[_Z bbl\[Y baVUbcSQ]Y [_]Q^U^_Z bca_[Y ]_W^_ S_b6
`_\mX_SQcmbp [_]Q^U_Z <>7 ?^Q `_f_WQ ^Q f_a_i_ X^Q[_]do ^Q] [_]Q^Ud 3@5
^_ ^V [_`YadVc eQZ\5 Q b_XUQݷc U\p ^VT_ ^_S_V Y]p7

;QcQ\_TY 1_^Y WV ‑ UYaV[c_aYY2 S eQZ\_S_Z bYbcV]V ?B ^>9H `aVU6
bcQS\poc b_R_Z ^V R_\VV hV] eQZ\l5 `dbcm Y b`VgYQ\m^_T_ cY`Q7 9^e_a]Q6
gYo5 b_UVaWQjdobp S [QcQ\_TV ‑ Y]V^Q eQZ\_S Y ^_]VaQ Y^UV[b^lf UVb[aY`6
c_a_S ‑ ^dW^_ TUV6c_ faQ^Ycm5 cQ[ hc_ eQZ\d cY`Q [QcQ\_T5 [Q[ Y _Rlh^_6
]d eQZ\d5 U_\W^l `aY^QU\VWQcm UYb[_SlV R\_[Y5 d ^VT_ U_\WV^ Rlcm aQX6
]Va Y c7 `7 >Q ^YX[_] da_S^V [QcQ\_T _c\YhQVcbp _c _Rlh^_T_ eQZ\Q c_\m[_
X^QhV^YV] `aYX^Q[Q cY`Q S Y^UV[b^_] UVb[aY`c_aVD S _bcQ\m^_] faQ^V^YV ^Q
UYb[V [QcQ\_TQ _aTQ^YX_SQ^_ c_h^_ cQ[ WV5 [Q[ Y faQ^V^YV _Rlh^_T_ eQZ\Q7
?Rlh^l]Y eQZ\Q]Y Y [QcQ\_TQ]Y ]^_T__RaQXYV cY`_S eQZ\_S S ?B ^>9H ^V
YbhVa`lSQVcbp5 `_bcV`V^^_ ]l `_X^Q[_]Y]bp b_ SbV]Y _bcQ\m^l]Y cY`Q]Y
eQZ\_S7 8QRVTQp S`VaݷU5 b[QWV]5 hc_ SbVT_ Yf bdjVbcSdVc bV]m5 ^_ _Rlh^lZ
eQZ\ Y [QcQ\_T SbcaVhQocbp hQjV UadTYf7

?b_RQp a_\m [QcQ\_T_S ^Q[\QUlSQVc _`aVUV\ݷ^^lV _TaQ^YhV^Yp ^Q c_5 hc_
b ^Y]Y ]_W^_ UV\Qcm7 3_6`VaSlf5 [QcQ\_T ^VS_X]_W^_ dUQ\Ycm5 [Q[ _Rlh^lZ
eQZ\5 U\p nc_T_ `aY]V^pVcbp _b_RlZ bYbcV]^lZ SlX_S B=49B5 [_c_alZ baQR_6
cQVc db`Vi^_ \Yim S b\dhQV5 Vb\Y dUQ\pV]lZ [QcQ\_T `dbc7 BdjVbcSdVc cQ[WV
_U^_Y]ݷ^^Qp [_]Q^UQ [_]Q^U^_Z bca_[Y7 3_6Sc_alf5 bYbcV]Q XQ`aVjQVc
b_XUQ^YV Wݷbc[Yf bbl\_[ ^Q [QcQ\_TY7 5V\_ S c_]5 hc_ b_XUQ^YV cQ[Yf
Wݷbc[Yf bbl\_[ ]_WVc `aYSVbcY [ S_X^Y[^_SV^Yo _aYV^cYa_SQ^^lf gY[\_S
S UVaVSV [QcQ\_T_SC ^Q`aY]Va5 cQ[_Z gY[\ `_\dhY\bp Rl `_b\V Sl`_\^V^YV
[_]Q^U

=;49B 1D 34 1D =;49B 2D 34 2D <> 7787781 783



;AA ?RkV[cl Y db\dTY _`VaQgY_^^_Z bYbcV]l

Vb\Y Rl5 [_^Vh^_5 bYbcV]Q `_XS_\Y\Q Yf Sl`_\^Ycm7 3 nc_Z bYcdQgYY `_`lc6
[Q aV[dabYS^_ `a_ZcY UYaV[c_aYo 15 b[QWV]5 b gV\mo `_UbhݷcQ [_\YhVbcSQ
eQZ\_S S ^VZ5 `aYSV\Q Rl [ XQgY[\YSQ^Yo7 ;a_]V c_T_5 _[QXQ\_bm Rl5 hc_
UYaV[c_aYo 1 ^VS_X]_W^_ dUQ\Ycm5 SVUm _^Q SbVTUQ hc_6c_ b_UVaWYc 1[_bSV^6
^_ _^Q b_UVaWYc bQ]Q bVRp27 @_ nc_Z `aYhY^V Wݷbc[YV bbl\[Y ^Q UYaV[c_aYY
XQ`aVjV^l ^Q da_S^V pUaQ _`VaQgY_^^_Z bYbcV]l5 Y ^Y[Q[YV `aQSQ U_bcd`Q
^V `_XS_\poc nc_c XQ`aVc _R_ZcY7

BY]S_\YhVb[Qp bbl\[Q 1Q^T\7 CI=2?<93 <9>;2 `aVUbcQS\pVc b_R_Z eQZ\
b`VgYQ\m^_T_ cY`Q5 b_UVaWQjYZ Y]p UadT_T_ eQZ\Q7 ?`VaQgYp _c[alcYp
bY]S_\YhVb[_Z bbl\[Y ^Q hcV^YV Y\Y XQ`Ybm `aYS_UYc ^Q bQ]_] UV\V [ _c[al6
cYo eQZ\Q5 ^Q [_c_alZ _^Q bbl\QVcbp5 Q ^V Vݷ bQ]_Z7 3 _c\YhYV _c Wݷbc[_Z
bbl\[Y5 bY]S_\YhVb[Qp bbl\[Q \VT[_ _c\YhY]Q _c _b^_S^_T_ Y]V^Y eQZ\Q5
`_b[_\m[d `aVUbcQS\pVc b_R_Z bQ]_bc_pcV\m^lZ eQZ\ _b_R_T_ cY`QD nc_ `_X6
S_\pVc ^V ^Q[\QUlSQcm _TaQ^YhV^YZ ^Q dbcQ^_S\V^YV bY]S_\YhVb[Yf bbl\_[
^Q [QcQ\_TY7 2dUdhY eQZ\_]5 bY]S_\YhVb[Qp bbl\[Q Y]VVc bS_Z b_RbcSV^^lZ
^_]Va Y^UV[b^_T_ UVb[aY`c_aQ7 B_XUQ^YV Y dUQ\V^YV bY]S_\YhVb[_Z bbl\[Y
^Y[Q[ ^V XQcaQTYSQVc ^Y eQZ\5 ^Q [_c_alZ _^Q bbl\QVcbp5 ^Y VT_ Y^UV[b^lZ
UVb[aY`c_a7 2_\VV c_T_5 eQZ\5 ^Q [_c_alZ d[QXlSQVc bbl\[Q5 ]_WVc S__RjV
^V bdjVbcS_SQcm S ]_]V^c VV b_XUQ^Yp5 Q cQ[WV ]_WVc Rlcm dUQ\ݷ^ `_XU^VV5
hc_ ^Y[Q[ ^V `_S\YpVc ^Q bbl\[d7 BY]S_\YhVb[Qp bbl\[Q5 b_UVaWQjQp Y]p
^VbdjVbcSdojVT_ eQZ\Q5 ^QXlSQVcbp SYbphVZ 1Q^T\7 41>7<9>75 R_\VV c_h^lZ
Rd[SQ\m^lZ `VaVS_U ‑ 27ݷR_\cQojQpbpݷ 3YbphYV bbl\[Y bhYcQocbp S`_\^V
[_aaV[c^l] pS\V^YV] Y S ^V[_c_alf b\dhQpf gV\V^Q`aQS\V^^_ Yb`_\mXdoc6
bp7 BY]S_\YhVb[YV bbl\[Y ^V _TaQ^YhV^l aQ][Q]Y _U^_T_ UYb[Q5 `_b[_\m[d
aVQ\YXdocbp hVaVX faQ^V^YV Y]5^ݷ Q UVaVS_ Y]5^ݷ [Q[ ]l X^QV]5 S ?B ^>9H
_RjVV U\p SbVf Y]VojYfbp S bYbcV]V UYb[_Slf dbca_ZbcS7

5\p b_XUQ^Yp bY]S_\YhVb[_Z bbl\[Y baVUbcSQ]Y [_]Q^U^_Z bca_[Y b\V6
UdVc Yb`_\mX_SQcm dWV X^Q[_]do ^Q] [_]Q^Ud <>5 d[QXQS VZ e\QT 6CC

<> 6C 8@1D88D?8?<48>1=5 >5Gh>1=5

B bY]S_\YhVb[Y]Y bbl\[Q]Y bSpXQ^ _UY^ \oR_`lc^lZ ]_]V^c7 3 Y^UV[b^_]
UVb[aY`c_aV U_S_\m^_ _jdcY]_V `a_bcaQ^bcS_ SlUV\V^_ `_U Y^e_a]QgYo
_ ^_]VaQf R\_[_S5 XQ^Y]QV]lf UQ^^l] eQZ\_]D [_^[aVc^lZ aQX]Va nc_T_
`a_bcaQ^bcSQ aQX\YhQVcbp _c bYbcV]l [ bYbcV]V5 ^_ _^ SapU \Y TUV6c_ RdUVc
]V^miV >; RQZc:<5 Q ^Q b_SaV]V^^lf UYb[Qf b Yf _Ta_]^l]Y aQX]VaQ]Y ]_6
WVc Rlcm T_aQXU_ R_\miV7 3 c_ WV SaV]p ^Q bY]S_\YhVb[do bbl\[d ^Y[_TUQ
^V ^dW^_ R_\miV _U^_T_ R\_[Q5 Y]V^Q `a_bc_ ^V RlSQoc cQ[Y]Y R_\miY]Y7
5QWV _UY^ R\_[ aQbf_U_SQcm ^Vb[_\m[_ WQ\m5 SVUm YX SbVT_ R\_[Q 1^Q`aY]Va5
=6[Y\_RQZc^_T_2 RdUVc Yb`_\mX_SQcmbp S R_\miY^bcSV b\dhQVS ^Vb[_\m[_ UV6
bpc[_S RQZc7 @_nc_]d bY]S_\YhVb[YV bbl\[Y aVQ\YX_SQ^l U_S_\m^_ n[X_cYhV6
b[Y] b`_b_R_]7 6b\Y U\Y^Q Y]V^Y5 faQ^Y]_T_ S bbl\[V5 cQ[_SQ5 hc_ Vݷ ]_W^_
d]VbcYcm S Y^UV[b^lZ UVb[aY`c_a5 XQ^pS `a_bcaQ^bcS_5 _Rlh^_ Yb`_\mXdV]_V

:<5Vbpcm ^_]Va_S _Rlh^lf R\_[_S Y caY ^_]VaQ [_bSV^^lf R\_[_S5 [QWUlZ ^_]Va XQ6
^Y]QVc hVclaV RQZcQD [_bSV^^lV R\_[Y ]l _RbdUY] S `_b\VU^VZ hQbcY c_]Q7
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AYb7 >7;7 @aQSQ U_bcd`Q [ eQZ\d

U\p Y^e_a]QgYY _ ^_]VaQf R\_[_S5 c_ Y]V^^_ cQ] nc_ Y]p Y aQb`_\QTQVcbp5 ^V
XQ^Y]Qp \Yi^VT_ R\_[Q5 c_ Vbcm eQZ\ cQ[_Z bbl\[Y b_bc_Yc YX _U^_T_ \Yim
Y^UV[b^_T_ UVb[aY`c_aQ7 6b\Y WV Y]p S UVb[aY`c_a ^V `_]VjQVcbp5 bYbcV]Q
SlUV\pVc `_U cQ[do bbl\[d _cUV\m^lZ R\_[7

@_XWV ]l `_X^Q[_]Y]bp b UadTY]Y cY`Q]Y eQZ\_S5 [_c_alV S__RjV ^Y6
[_TUQ ^V XQ^Y]Qoc UYb[_S_T_ `a_bcaQ^bcSQ XQ `aVUV\Q]Y bS_VT_ Y^UV[b^_T_
dX\Q7 BY]S_\YhVb[Qp bbl\[Q S nc_] `\Q^V Y^cVaVb^Q cV]5 hc_ _^Q ]_WVc [Q[
XQ^Y]Qcm5 cQ[ Y ^V XQ^Y]Qcm _cUV\m^lZ R\_[7

>7;7;7 @aQSQ U_bcd`Q [ eQZ\Q]

@aQSQ U_bcd`Q [ eQZ\d 1Q^T\7 1335CC @5B=9CC9?>C2 _`aVUV\poc5 [c_ YX
`_\mX_SQcV\VZ 1c_h^VV5 `a_gVbb_S5 Sl`_\^pojYfbp _c Y]V^Y `_\mX_SQcV\VZ2
[Q[YV _`VaQgYY ]_WVc b UQ^^l] eQZ\_] `a_YXSVbcYD ]l dWV _RbdWUQ\Y `aQ6
SQ U_bcd`Q S `VaS_] c_]V 1b]7 25>:7;7:ݷ ^_ ]^_TYV `_Ua_R^_bcY _bcQSY\Y XQ
[QUa_]5 Q bVZhQb `_bcQaQV]bp nc_ Yb`aQSYcm7

5\p [QWU_T_ eQZ\Q S VT_ Y^UV[b^_] UVb[aY`c_aV faQ^pcbp YUV^cYeY6
[Qc_a `_\mX_SQcV\p6S\QUV\mgQ 1E945 EC5B 942 Y YUV^cYeY[Qc_a Tad``l `_\m6
X_SQcV\VZ 17945 7B?E@ 9427 BQ]Y `_ bVRV `aQSQ U_bcd`Q [ eQZ\d5 cQ[WV faQ6
^pjYVbp S Y^UV[b^_] UVb[aY`c_aV5 `aVUbcQS\pocbp S SYUV :;6RYc^_T_ b\_SQ
1b]7 aYb7 >7;27 =\QUiYV UVSpcm RYc nc_T_ b\_SQ _RkVUY^V^l S caY Tad``l `_
caY RYcQD [QWUQp Tad``Q XQUQݷc `aQSQ U_bcd`Q U\p S\QUV\mgQ eQZ\Q5 U\p
Tad``l S\QUV\mgQ Y U\p SbVf _bcQ\m^lf `_\mX_SQcV\VZ7 CaY RYcQ S [QWU_Z
Tad``V _cSVhQoc XQ `aQS_ hcV^Yp eQZ\Q5 `aQS_ XQ`YbY S eQZ\ Y `aQS_ Yb`_\6
^V^Yp eQZ\Q7

@_b[_\m[d `aQSQ U_bcd`Q b_bc_pc YX Tad`` RYc_S `_ caY S [QWU_Z5 \_TYh^_
`aY]V^pcm U\p Yf XQ`YbY S_bm]VaYh^do bYbcV]d bhYb\V^Yp7 3 R_\miY^bcSV
b\dhQVS U\p XQ`YbY `aQS U_bcd`Q fSQcQVc caݷf S_bm]VaYh^lf gYea5 bcQaiQp
_R_X^QhQVc `aQSQ U\p S\QUV\mgQ5 b\VUdojQp ‑ U\p Tad``l5 ]\QUiQp ‑ U\p
SbVf _bcQ\m^lf7 8^QhV^Yp _cUV\m^lf US_Yh^lf aQXapU_S S cQ[_] hYb\V b__c6
SVcbcSdoc `_[QXQ^^l] ^Q aYbd^[VC = ‑ `aQSQ ^Q hcV^YV5 ; ‑ `aQSQ ^Q XQ`Ybm5
: ‑ `aQSQ ^Q Yb`_\^V^YV7 >Q`aY]Va5 hYb\_ ?==8 _X^QhQVc `aQSQ ^Q hcV^YV Y
XQ`Ybm U\p S\QUV\mgQ eQZ\Q5 `aQSQ ^Q hcV^YV U\p Tad``l Y SbVf _bcQ\m^lfD
hYb\_ @>:8 _X^QhQVc5 hc_ U\p S\QUV\mgQ dbcQ^_S\V^l `aQSQ ^Q hcV^YV5 XQ`Ybm
Y Yb`_\^V^YV5 U\p Tad``l ‑ ^Q hcV^YV Y Yb`_\^V^YV5 U\p SbVf _bcQ\m^lf ‑
c_\m[_ ^Q Yb`_\^V^YV7



;B9 ?RkV[cl Y db\dTY _`VaQgY_^^_Z bYbcV]l

3 b\dhQV UYaV[c_aYY RYcl Yb`_\^V^Yp d[QXlSQoc5 [c_ 1S\QUV\Vg5 h\V^
Tad``l5 _Rlh^lZ `_\mX_SQcV\m2 Y]VVc `aQS_ U_bcd`Q [ eQZ\Q] YX UYaV[c_6
aYY ‑ ^Q`aY]Va5 ]_WVc _c[alcm eQZ\5 Yb`_\mXdp Y]p YX nc_Z UYaV[c_aYY
1`aY db\_SYY5 hc_ V]d cQ[WV fSQcYc `aQS ^Q bQ] eQZ\27 CQ[5 Vb\Y d ^Qb Vbcm
`aQS_ ^Q hcV^YV UYaV[c_aYY5 ^_ ^Vc `aQSQ ^Q Vݷ 5ݷYb`_\^V^YVݷ c_ ]l b]_WV]
dX^Qcm Y]V^Q eQZ\_S5 b_UVaWQjYVbp S UYaV[c_aYY5 ^_ ^Y _U^Y] YX ^Yf ^V
b]_WV] S_b`_\mX_SQcmbpD ^Q`a_cYS5 Vb\Y d ^Qb Vbcm `aQSQ ^Q 5ݷYb`_\^V^YVݷ
^_ ^Vc `aQS ^Q hcV^YV5 c_ `a_hYcQcm Y]V^Q eQZ\_S S nc_Z UYaV[c_aYY ]l
^V ]_WV]5 Q S_b`_\mX_SQcmbp b]_WV] \Yim cQ[Y]Y eQZ\Q]Y5 Y]V^Q [_c_alf
^Q] bcQ\Y YXSVbc^l [Q[Y]6c_ UadTY] `dc5[ݷ ^Q`aY]Va5 Yf ^Q] `a_bc_ b[Q6
XQ\Y 1`aY db\_SYY5 hc_ d ^Qb fSQcYc `aQS cQ[WV Y ^Q bQ]Y eQZ\l27 HQjV
SbVT_ `aQSQ ^Q hcV^YV Y ݷYb`_\^V^YVݷ ^Q UYaV[c_aYo dbcQ^QS\YSQocbp _UY6
^Q[_Sl]YD aVWV ]_W^_ SbcaVcYcm UYaV[c_aYY5 [ [_c_al] d cVf Y\Y Y^lf
[QcVT_aYZ `_\mX_SQcV\VZ Vbcm `aQSQ ^Q 5ݷYb`_\^V^YVݷ ^_ ^Vc `aQS ^Q hcV^YVD
ncY] SQaYQ^c_] ]_W^_ S_b`_\mX_SQcmbp5 ^Q`aY]Va5 hc_Rl YX _`aVUV\ݷ^^_Z
UYaV[c_aYY ^QiY [_\\VTY ]_T\Y XQRaQcm 1`a_hYcQcm Y b[_`Ya_SQcm2 cV eQZ6
\l5 Y]V^Q [_c_alf ]l Y] b[QWV]7 ?RaQc^Qp bYcdQgYp 1hcV^YV aQXaViV^_5
Yb`_\^V^YV XQ`aVjV^_2 ^Q `aQ[cY[V RVbb]lb\V^^Q Y ^V Yb`_\mXdVcbp7

?bcQSiYVbp caY bcQaiYf aQXapUQ `aQS U_bcd`Q ^QXlSQocbp \5D^94 29D
19=99925 \5DP94 29D 19;9992 Y \D93;I 29D 19:9992D _^Y Y]Voc U_bcQc_h^_ b`VgY6
eYhVb[_V ^QX^QhV^YV5 aQX\Yh^_V U\p Yb`_\^pV]lf eQZ\_S Y UYaV[c_aYZD U\p
`a_hYf eQZ\_S ncY RYcl _Rlh^_ ^V dbcQ^QS\YSQocbp5 `_b[_\m[d ^Y ^Q hc_ ^V
S\Ypoc7 5\p Yb`_\^pV]lf eQZ\_S dbcQ^_S\V^^lZ RYc \5D^94 _X^QhQVc5 hc_
`aY XQ`db[V cQ[_T_ eQZ\Q `a_TaQ]]Q5 XQ`YbQ^^Qp S 5[ݷ^ RdUVc Sl`_\^pcm6
bp ^V [Q[ _Rlh^_5 b `aQSQ]Y c_T_5 [c_ Vݷ XQ`dbcY\5 Q b `aQSQ]Y S\QUV\mgQ
eQZ\QD Q^Q\_TYh^l] _RaQX_] `a_TaQ]]Q5 U\p Yb`_\^pV]_T_ eQZ\Q [_c_a_Z
dbcQ^_S\V^ RYc \5DP945 `aY Sl`_\^V^YY `_\dhQVc Tad``_SlVݷ `_\^_]_hYpݷ
S b__cSVcbcSYY b `_\mX_SQcV\mb[_Z Tad``_Z5 [_c_a_Z `aY^QU\VWYc eQZ\7

HQjV SbVT_ \5D^94 29D dbcQ^QS\YSQoc ^Q Yb`_\^pV]lV eQZ\l5 `aY^QU6
\VWQjYV QU]Y^YbcaQc_ad7 ; hYb\d cQ[Yf `a_TaQ]] _c^_bYcbp5 ^Q`aY]Va5
@1CCG4 ‑ f_a_i_ X^Q[_]Qp SQ] `a_TaQ]]Q U\p b]V^l `Qa_\pD S`a_hV]5 ^Q
^V[_c_alf bYbcV]Qf @1CCG4 dWV `VaVbcQ\Q Rlcm CE94’^_Z7

5_S_\m^_ Y^cVaVb^Q Ybc_aYp \D93;I 29D7 BQ]_ b\_S_ CD93;I `VaVS_UYcbp [Q[ Y`6\ݷ
[YZݷD S _hV^m bcQalf SVabYpf ?B ^>9H ncY] RYc_] `_]VhQ\Y hQbc_ Yb`_\mXdV]lV Yb6
`_\^pV]lV eQZ\l5 hc_Rl b__RjYcm pUad5 hc_ `_b\V _[_^hQ^Yp Sl`_\^V^Yp cQ[_Z `a_6
TaQ]]l Vݷ bVT]V^c [_UQ ^V b\VUdVc dUQ\pcm YX _`VaQcYS^_Z `Q]pcY5 `_b[_\m[d5 b[_aVV
SbVT_5 [c_6^YRdUm S R\YWQZiVV SaV]p XQ`dbcYc Vݷ b^_SQ7 =QiY^^lZ [_U cQ[_Z `a_6
TaQ]]l5 RdUdhY VUY^_WUl XQTadWV^ S _`VaQcYS^do `Q]pcm5 [Q[ Rl ݷ\aY\Y`Q`ݷ [ ^VZ7
3 b_SaV]V^^lf bYbcV]Qf cQ[Qp _`cY]YXQgYp \YiV^Q b]lb\Q5 `_b[_\m[d pUa_ RdeV6
aYXdVc SVbm eQZ\_SlZ SS_U6SlS_U5 cQ[ hc_ Vb\Y ^V[_c_alZ Yb`_\^pV]lZ eQZ\ RdUVc
Yb`_\mX_SQcmbp U_bcQc_h^_ hQbc_5 VT_ b_UVaWY]_V S \oR_] b\dhQV _[QWVcbp S RdeV6
aQf pUaQD `_nc_]d \D93;I 29D5 UQWV Vb\Y VT_ dbcQ^_SYcm5 RdUVc bYbcV]_Z `a_YT^_aYa_SQ^7
3 ^QiV SaV]p _^ Yb`_\mXdVcbp c_\m[_ U\p UYaV[c_aYZ Y Y]VVc b_SVaiV^^_ Y^_Z b]lb\5
[_c_alZ ]l _`YiV] hdcm `_XWV7



>7;7 3S_U6SlS_U Y eQZ\_SlV bYbcV]l ;B:

6jݷ _U^_ SQW^_V XQ]VhQ^YV bSpXQ^_ b cV]5 hc_ S bYbcV]Qf ^>9H Yb`_\^pV6
]lV eQZ\l RlSQoc USdf SYU_SC _Rlh^lV5 b_UVaWQjYV ]QiY^^lZ [_U S _`aV6
UV\pV]_] bYbcV]_Z e_a]QcV5 Y b[aY`c_SlV ‑ cV[bc_SlV5 b_UVaWQjYV `a_6
TaQ]]d ^Q ^V[_c_a_] Y^cVa`aVcYadV]_] pXl[V `a_TaQ]]Ya_SQ^Yp7 B_ b[aY`6
cQ]Y ^Q pXl[V K?EB>5 \85<< ]l dWV SbcaVhQ\Ybm S `VaS_] c_]V 1b]7 2<:7;7:ݷ
Y X^QV]5 hc_ cQ[_Z eQZ\ U_\WV^ ^QhY^Qcmbp b_ bca_[Y Sa_UV 5ݷ8C8<31829ݷ
[_c_aQp d[QXlSQVc bYbcV]V5 hc_ U\p Yb`_\^V^Yp nc_T_ eQZ\Q ^dW^_ XQ`d6
bcYcm `a_TaQ]]d 829>8C8 1[_]Q^U^lZ Y^cVa`aVcQc_a2 Y `VaVUQcm V]d Y]p
eQZ\Q6b[aY`cQ hVaVX QaTd]V^c [_]Q^U^_Z bca_[Y7 3 a_\Y Y^cVa`aVcQc_aQ
]_WVc Slbcd`Qcm \oRQp `a_TaQ]]Q5 b`_b_R^Qp _RaQR_cQcm b[aY`c5 Y]p [_6
c_a_T_ Vݷ `VaVUQ\Y `QaQ]Vca_] [_]Q^U^_Z bca_[Y ‑ UQWV 829>831DD cQ[_Z
5ݷb[aY`cݷ VbcVbcSV^^_5 `a_bc_ ^Q`VhQcQVc b_RbcSV^^_V b_UVaWY]_VD ]_W^_
UQWV d[QXQcm U\p Y^cVa`aVcQc_aQ QaTd]V^c [_]Q^U_Z bca_[Y5 `aQSUQ c_\m[_
_UY^5 R_\miV bYbcV]Q `VaVUQSQcm ^V d]VVc 1Vjݷ _U^Y] `QaQ]Vca_] RdUVc Y]p
b[aY`cQ27 5_bcQc_h^_ ݷQSVbYcm^ݷ ^Q b[aY`c_S_Z eQZ\ RYc Yb`_\^V^Yp5 Y VT_
]_W^_ RdUVc XQ`db[Qcm S [_]Q^U^_Z bca_[V [Q[ _Rlh^do `a_TaQ]]d7

CQ[ S_c5 RYcl \5D^94 Y \5DP94 U\p b[aY`c_Slf Yb`_\^pV]lf eQZ6
\_S ^V aQR_cQocD nc_ _TaQ^YhV^YV SSVUV^_ Yb[dbbcSV^^_5 YX b__RaQWV^YZ
RVX_`Qb^_bcY7

Hc_Rl `_^pcm5 S hݷ] XQ[\ohQVcbp `a_R\V]Q b RVX_`Qb^_bcmo CE946b[aY`c_S5 `aVU6
bcQSmcV bVRV5 hc_ S SQiVZ bYbcV]V Vbcm b[aY`c 1^VSQW^_5 ^Q [Q[_] pXl[V25 [_c_alZ
U_\WV^ Sl`_\^pcmbp b `aQSQ]Y VT_ S\QUV\mgQ ‑ ^Q`aY]Va5 `_\mX_SQcV\p B??D 1bYbcV]6
^_T_ QU]Y^YbcaQc_aQ27 @aY nc_] ^V[c_ `_\dhY\ 1\VTYcY]^_ Y\Y ^Vc2 U_bcd` [ SQiVZ
bYbcV]V [Q[ _Rlh^lZ `_\mX_SQcV\m5 Y]VojYZ `aQS_ Yb`_\^pcm nc_c b[aY`c5 Y f_hVc
aQbiYaYcm bS_Y `_\^_]_hYp7

@aY XQ`db[V b[aY`cQ ^Q Yb`_\^V^YV bYbcV]Q Sl^dWUV^Q b^QhQ\Q _RaQcYcmbp [ eQZ\d
b[aY`cQ5 _c[alcm VT_ ^Q hcV^YV5 hc_Rl `_\dhYcm YX ^VT_ Y^e_a]QgYo _R Y]V^Y Yb`_\m6
XdV]_T_ Y^cVa`aVcQc_aQD XQcV] _^Q XQ[alSQVc eQZ\ b[aY`cQ Y XQ`db[QVc [_]Q^U^lZ
Y^cVa`aVcQc_a5 [_c_alZ5 S bS_o _hVaVUm5 _c[a_Vc eQZ\ b[aY`cQ ^Q hcV^YV7

@_\mX_SQcV\m5 Y]VojYZ `aQS_ ^Q Yb`_\^V^YV b[aY`cQ5 U\p [_c_a_T_ dbcQ^_S\V^ RYc
\5D^945 ]_WVc QcQ[_SQcm bYbcV]d5 ^Q`YbQS bS_Z b_RbcSV^^lZ b[aY`c ^Q c_] WV pXl[V5 UV6
\QojYZ hc_6c_ b_SVaiV^^_ UadT_V ‑ ^Q`aY]Va5 _c[alSQojYZ [Q[_Z6^YRdUm [Q^Q\ U\p
bSpXY Y Yb`_\^pojYZ `a_YXS_\m^lV [_]Q^Ul5 `aYb\Q^^lV hVaVX nc_c [Q^Q\7 5Q\miV
QcQ[dojYZ b_XUQݷc bY]S_\YhVb[do bbl\[d ^Q SQi b[aY`c5 Q XQcV] XQ`db[QVc 1VbcV6
bcSV^^_5 ^V Sadh^do5 Q b `_]_jmo Y] WV ^Q`YbQ^^_Z `a_TaQ]]l2 SQi b[aY`c hVaVX
ncd bbl\[d Y cdc WV ]V^pVc bbl\[d cQ[5 hc_Rl _^Q d[QXlSQ\Q ^Q VT_ b_RbcSV^^lZ b[aY`c7
@_b\V U_bcQc_h^_T_ hYb\Q `_`lc_[ _^ ]_WVc `_Z]Qcm cQ[_Z ]_]V^c5 [_TUQ bYbcV]Q dWV
db`V\Q `a_hYcQcm Y]p [_]Q^U^_T_ Y^cVa`aVcQc_aQ Y XQ`dbcYcm nc_c Y^cVa`aVcQc_a5 ^_
bQ] _^ Vjݷ ^V db`V\ _c[alcm ^Q hcV^YV eQZ\ b[aY`cQD S nc_] b\dhQV b `aQSQ]Y QU]Y6
^YbcaQc_aQ 1Y\Y UadT_T_ `_\mX_SQcV\p ‑ c_T_5 [_c_alZ hYb\Ycbp S\QUV\mgV] b[aY`cQ2
RdUVc Sl`_\^pcmbp ^V SQi b[aY`c5 Q c_c5 [_c_alZ ^Q`YbQ\ QcQ[dojYZ5 Y cQ[Y] _RaQX_]
_^ `_\dhYc S_X]_W^_bcm Sl`_\^pcm `a_YXS_\m^lV UVZbcSYp b `aQSQ]Y5 [_c_alf Sl V]d
^V UQSQ\Y7 9]V^^_ `_nc_]d bYbcV]Q YT^_aYadVc RYcl \5D^94 Y \5DP94 `aY Yb`_\^V^YY
b[aY`c_S7

5\p UYaV[c_aYZ bcQaiYV RYcl `aQS U_bcd`Q Y]Voc Y^_V X^QhV^YV5 ^VWV6
\Y U\p Yb`_\^pV]lf eQZ\_S5 `aYhݷ] `aY]V^pcm Yf Y]VVc b]lb\ c_\m[_
U\p UYaV[c_aYZ5 `dR\Yh^_ U_bcd`^lf ^Q XQ`Ybm7 HQjV SbVT_ Yb`_\mXdVcbp
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\D93;I 29DC Vb\Y _^ dbcQ^_S\V^5 c_ S cQ[_Z UYaV[c_aYY `_\mX_SQcV\Y Y]Voc
`aQS_ dUQ\pcm c_\m[_ bS_Y b_RbcSV^^lV eQZ\l5 ^Vb]_cap ^Q ^Q\YhYV `aQS
^Q XQ`Ybm S UYaV[c_aYo7 ?Rlh^_ U\p b_XUQ^Yp ݷRjVbcSV^^_Z_ݷ UYaV[c_aYY
`aY]V^pocbp `aQSQ 9:@@@ ‑ SbV] aQXaViQVcbp Sb5ݷ ^_ `aY nc_] SXSVUݷ^^lZ
\D93;I 29D ^V `_XS_\pVc dUQ\pcm hdWYV eQZ\l7 9]V^^_ cQ[YV `aQSQ dbcQ6
^QS\YSQocbp ^Q UYaV[c_aYo 8D=@5 `aVU^QX^QhV^^do U\p SaV]V^^lf eQZ\_S
Y U_bcd`^do SbV] `_\mX_SQcV\p] bYbcV]l7

\5DP94 29D5 dbcQ^_S\V^^lZ ^Q UYaV[c_aYo5 `aYS_UYc [ c_]d5 hc_ U\p
eQZ\_S5 b_XUQSQV]lf S cQ[_Z UYaV[c_aYY5 S [QhVbcSV Tad``l `_\mX_SQcV\VZ
`aY^dUYcV\m^_ dbcQ^QS\YSQVcbp cQ WV Tad``Q5 hc_ Y U\p bQ]_Z UYaV[c_aYY5
S^V XQSYbY]_bcY _c c_T_5 S [Q[YV Tad``l Sf_UYc b_XUQcV\m eQZ\Q7 CQ[YV `aQ6
SQ `aY]V^pocbp5 ^Q`aY]Va5 U\p UYaV[c_aYY 8F1B8C@??<8=19<5 b_UVaWQjVZ
`_hc_SlV pjY[Y `_\mX_SQcV\VZ bYbcV]lD nc_ `_XS_\pVc `_hc_S_Z `_UbYbcV]V5
U\p [_c_a_Z b_XUQ^Q b`VgYQ\m^Qp Tad``Q 1_Rlh^_ ^QXlSQV]Qp `a_bc_ =19<25
_bdjVbcS\pcm U_bcd` [_ SbV] `_hc_Sl] pjY[Q]5 [c_ Rl Yf ^Y b_XUQ\7 6b\Y S
cQ[_Z UYaV[c_aYY b_XUQcm `_UUYaV[c_aYo5 _^Q d^Qb\VUdVc ^V c_\m[_ Tad``d
`_\mX_SQcV\VZ bS_VZ a_UYcV\mb[_Z UYaV[c_aYY5 ^_ Y Vݷ \5DP94 29D5 cQ[ hc_
S^dcaY `_UUYaV[c_aYZ ^_SlV eQZ\l c_WV RdUdc ^Qb\VU_SQcm cd WV bQ]do
Tad``d7

\5D^94 29D U\p UYaV[c_aYZ S R_\miY^bcSV bYbcV] 1S c_] hYb\V S U9>EH2
YT^_aYadVcbp5 ^_5 ^Q`aY]Va5 S bYbcV]V OB55K\M Y]VVc neeV[c5 Q^Q\_TYh^lZ
SliV_`YbQ^^_]d neeV[cd \5DP94 29D5 c_ Vbcm SbV eQZ\l S cQ[_Z UYaV[c_aYY
b_XUQocbp `aY^QU\VWQjY]Y Vݷ S\QUV\mgd S^V XQSYbY]_bcY _c c_T_5 [c_ YX
`_\mX_SQcV\VZ b_XUQݷc nc_c eQZ\7

>V[_c_alV bYbcV]l `_UUVaWYSQoc b`VgYQ\m^do [_]RY^QgYo RYc_SC Vb\Y ^Q eQZ\V
dbcQ^_S\V^ \5DP94 29D5 ^_ `aY nc_] bRa_iV^ RYc Yb`_\^V^Yp U\p Tad``l5 bhYcQVcbp5
hc_ U\p cQ[_T_ eQZ\Q U_\W^l `aY]V^pcmbp cQ[ ^QXlSQV]lV _RpXQcV\m^lV XQfSQcl
1Q^T\7 =1>41D?BI <?3;9>727 3_`a_bl5 bSpXQ^^lV b ݷ[_XQfSQcݷ U_bcd`Q [ eQZ\Q]5 ]l
RdUV] aQbb]QcaYSQcm S hQbcY5 `_bSpjݷ^^_Z aQR_cV b aQXUV\pV]l]Y UQ^^l]YD S`a_hV]5
_RpXQcV\m^lV XQfSQcl Sbݷ aQS^_ ^Y[c_ ^V Yb`_\mXdVc7

DX^Qcm `aQSQ U_bcd`Q [ [_^[aVc^_]d eQZ\d ]_W^_ X^Q[_]_Z ^Q] [_]Q^6
U_Z <C 6<5 [_c_aQp U\p Yf `_\dhV^Yp Yb`_\mXdVc bYbcV]^lZ SlX_S CD1D5 Q YX6
]V^Ycm `aQSQ ‑ [_]Q^U_Z 38=?4 1b_[aQjV^YV Q^T\YZb[Yf b\_S 381>75 =?45 ‑
b]V^Q aVWY]Q25 bYbcV]^lZ SlX_S ^QXlSQVcbp cQ[ WV7 B]V^Ycm S\QUV\mgQ
Y Tad``d U\p eQZ\Q S [_]Q^U^_Z bca_[V ]_W^_ [_]Q^UQ]Y 38?G> 1381>75
?G>5B2 Y 387B@ 1381>75 7B?E@25 Q bYbcV]^lZ SlX_S U\p ncYf gV\VZ Yb`_\mXd6
Vcbp _UY^ ‑ 38?G>7 BYbcV]^lV SlX_Sl CD1D5 38=?4 Y 38?G> ]l aQbb]_caY]
S 7=7;7<ݷ

?c]VcY] Vjݷ _UY^ U_S_\m^_ ^V_hVSYU^lZ ]_]V^c7 5\p bY]S_\YhVb[Yf
bbl\_[ `aQSQ _Rlh^_ YT^_aYadobp5 c_ Vbcm ^Y ^Q hc_ ^V S\YpocD `aY Sl`_\6
^V^YY SbVf _`VaQgYZ Yb`_\mXdocbp `aQSQ U_bcd`Q c_T_ eQZ\Q5 ^Q [_c_alZ
bbl\[Q bbl\QVcbp7 Nc_c ]_]V^c bcQ^Vc R_\VV `_^pcV^5 Vb\Y ]l XQ]VcY]5 hc_
YX]V^Ycm `aQSQ U_bcd`Q U\p bY]S_\YhVb[_Z bbl\[Y ]l ^V b]_T\Y Rl5 UQWV
Vb\Y Rl _hV^m f_cV\YC bYbcV]^lZ SlX_S 38=?4 Y _U^_Y]ݷ^^Qp [_]Q^UQ [_6
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]Q^U^_Z bca_[Y5 Vb\Y Yf `aY]V^Ycm [ bY]S_\YhVb[_Z bbl\[V5 YX]V^pc `aQSQ
^V U\p ^Vݷ bQ]_Z5 Q U\p eQZ\Q5 ^Q [_c_alZ _^Q bbl\QVcbp7

>7;7<7 HcV^YV Y XQ`Ybm b_UVaWY]_T_ eQZ\_S

;Q[ _c]VhQ\_bm S 5<7:7<ݷ _U^_ YX gV^caQ\m^lf ]Vbc S `aY^gY`Qf 1Vb\Y
dT_U^_5 S eY\_b_eYY2 bYbcV] bV]VZbcSQ ^>9H XQ^Y]QVc `_^pcYV `_c_[Q RQZ6
c_SD Y]V^^_ S SYUV cQ[Yf `_c_[_S _e_a]\pVcbp VUSQ \Y ^V \oRQp:= `VaV6
UQhQ ]QbbYS_S Y^e_a]QgYY7 9XdhQp pXl[ BY5 ]l `_X^Q[_]Y\Ybm b cV]5 [Q[
`_c_[Y SS_UQ6SlS_UQ SlT\pUpc ^Q da_S^V ݷSlb_[_da_S^VSlfݷ ed^[gYZ bcQ^6
UQac^_Z RYR\Y_cV[Y5 Yb`_\mXdojYf U\p YUV^cYeY[QgYY `_c_[_S `VaV]V^^lV
cY`Q ORUN3D S @7=7=ݷ ]l _c]VcY\Y5 hc_5 f_cp RYR\Y_cV[Q Y b_UVaWYc ed^[gYY
R\_h^_T_ SS_UQ6SlS_UQ5 Yf `aY]V^V^YV ^V Y]VVc R_\mi_T_ b]lb\Q5 `_b[_\m6
[d5 S _c\YhYV _c aQR_cl b cV[bcQ]Y Y `_RQZc_S_Z aQR_cl b `_c_[Q]Y `a_6
YXS_\m^_Z `aYa_Ul5 ^V Y]VVc ^Y[Q[Yf `aVY]djVbcS S baQS^V^YY b ]_UV\mo
SS_UQ6SlS_UQ5 aVQ\YX_SQ^^_Z ^Q da_S^V bYbcV]^lf SlX_S_S7

B bYbcV]^l]Y SlX_SQ]Y U\p SS_UQ6SlS_UQ ]l dWV bcQ\[YSQ\Ybm `aY YXd6
hV^YY pXl[Q QbbV]R\VaQ 1b]7 c7 :5 27@7?7>ݷ 3 `a_TaQ]]Qf ^Q BY ncY SlX_Sl U_6
bcd`^l S SYUV ed^[gYZ6_Rݷac_[5 [_c_alV cQ[ Y ^QXlSQocbp ?@5>5 B5145 GB9D55
<C55; Y 3<?C57 3 bYbcV]Qf5 _c\Yh^lf _c ^>9H5 ncY ed^[gYY ]_Tdc ^V Rlcm
bYbcV]^l]Y SlX_SQ]Y5 ^_ aQR_cQcm RdUdc c_h^_ cQ[ WV7

BYbcV]^lV SlX_Sl ^V Yb`_\mXdoc ^Y[Q[Yf b`VgYQ\m^lf cY`_S U\p eQZ6
\_Slf `VaV]V^^lfD S]Vbc_ nc_T_ _^Y aQX\YhQoc `_c_[Y SS_UQ6SlS_UQ `_ ^_6
]VaQ]5 ^QXlSQV]l] eQZ\_Sl]Y UVb[aY`c_aQ]Y 7 Nc_ ^VR_\miYV ^V_caY6
gQcV\m^lV gV\lV hYb\QC 95 :5 ;5 < Y cQ[ UQ\VV7 @dbcm SQb ^V b]djQVc `_bc_6
p^^_ Yb`_\mXdV]_V Y dbc_pSiVVbp b\_S_b_hVcQ^YV eQZ\_SlZݷ UVb[aY`c_aݷD
UVb[aY`c_al ]_Tdc Rlcm bSpXQ^l ^V c_\m[_ b _c[alcl]Y UYb[_Sl]Y eQZ\Q6
]Y5 ^_ Y b `_c_[Q]Y SS_UQ6SlS_UQ `a_YXS_\m^_Z `aYa_Ul5 ]^_TYV YX [_c_alf
S__RjV ^V Y]Voc [ eQZ\Q] ^Y[Q[_T_ _c^_iV^Yp7

5Vb[aY`c_al _c[alclf eQZ\_S ^Y S [_V] b\dhQV ^V b\VUdVc `dcQcm b Y^UV[b^l]Y
UVb[aY`c_aQ]Y5 nc_ b_SVaiV^^_ aQX^lV Y ^Y[Q[ ]VWUd b_R_Z ^V bSpXQ^^lV bdj^_bcY7
3 Q^T\YZb[_] pXl[V b\_S_ 45C3B9@D?B `aY]V^pVcbp c_\m[_ U\p _R_X^QhV^Yp UVb[aY`c_6
a_S _c[alclf eQZ\_S5 cVa]Y^ WV Y^UV[b^lZ UVb[aY`c_a `aVUbcQS\pVc b_R_Z `aY]Va
^VdUQh^_T_ 1^_5 [ b_WQ\V^Yo5 `aYWYSiVT_bp2 `VaVS_UQC _aYTY^Q\m^lZ Q^T\_pXlh^lZ
cVa]Y^ 9>45H >?45 S__RjV ^V b_UVaWYc b\_SQ 45C3B9@D?B Y Rd[SQ\m^_ ]_WVc Rlcm `VaV6
SVUV^ [Q[ Y^UV[b^lZ dXV\7

;Q[ ]l dWV X^QV] 1b]7 c7 :5 25@7?7>ݷ UVb[aY`c_al 95 : Y ; b__cSVcbcSdoc
bcQ^UQac^l] `_c_[Q] 1b__cSVcbcSV^^_ SS_UQ5 SlS_UQ Y UYQT^_bcY[Y2D [Q[
`aQSY\_5 `aY XQ`db[V `a_TaQ]]l ncY UVb[aY`c_al dWV _c[alcl Y T_c_Sl
[ aQR_cV5 ^_ [a_]V ^Yf5 ^Y[Q[Yf _c[alclf `_c_[_S SS_UQ6SlS_UQ Ybf_U^_
^Vc7 ?b_RQp a_\m UVb[aY`c_a_S 95 : Y ; ^Y[_Y] _RaQX_] ^V _X^QhQVc5 hc_ ]l
^V ]_WV] Yb`_\mX_SQcm Yf U\p bS_Yf gV\VZ Y\Y bSpXQcm b UadTY]Y `_c_[Q]Y

:=BdjVbcSdoc Yb[\ohV^Yp Y YX nc_T_ `aQSY\QD cQ[5 `VaVUQhQ UQ^^lf YX _U^_T_ `a_gVbbQ
S UadT_Z hVaVX _hVaVUY b__RjV^YZ \ICD5= _ Y hVaVX _R\QbcY aQXUV\pV]_Z `Q]pcY b_SbV]
^V `_f_WQ ^Q `_c_[Y RQZc_S7 3 E>9H6bYbcV]Qf ncY b`_b_Rl `aY]V^pocbp S_ ]^_T_ aQX aVWV5
hV] caQUYgY_^^lV `_c_[Y SS_UQ6SlS_UQ7



;B= ?RkV[cl Y db\dTY _`VaQgY_^^_Z bYbcV]l

SS_UQ6SlS_UQ5 S hQbc^_bcY5 b eQZ\Q]Y7 3 UVZbcSYcV\m^_bcY pUa_ bYbcV]l S_6
_RjV ^V `aY`YblSQVc ncY] UVb[aY`c_aQ] ^Y[Q[_Z _b_R_Z a_\Y5 Sbp Yf bcQ^6ݷ
UQac^_bcmݷ ‑ nc_ \Yim b_T\QiV^YV5 [_c_a_]d b\VUdoc QSc_al `a_TaQ]] Y
RYR\Y_cV[5 aQR_cQojYf S `_\mX_SQcV\mb[_] aVWY]V7 @_Ua_R^VV [ nc_]d S_6
`a_bd ]l Vjݷ SVa^ݷ]bp7

;_^Vh^_5 SbV ncY gV\lV hYb\Q ‑ \Yim ^_]VaQD ݷQbc_pjYZ^ݷ eQZ\_SlZ UV6
b[aY`c_a aQb`_\QTQVcbp S pUaV _`VaQgY_^^_Z bYbcV]l Y `aVUbcQS\pVc b_R_Z
U_bcQc_h^_ b\_W^do bcad[cdad UQ^^lf5 XQSYbpjdo _c [_^[aVc^_Z aVQ\Y6
XQgYY pUaQ Y b_UVaWQjdo Sbo Y^e_a]QgYo5 ^dW^do pUad U\p `_UUVaW[Y
aQR_cl b UQ^^l] `_c_[_] SS_UQ6SlS_UQ7 @_]^Ycm5 [Q[_]d YX ^Yf b__cSVc6
bcSdVc c_c Y\Y Y^_Z ^_]Va 1c_ bQ]_V gV\_V hYb\_5 R_\miV ^Q] ^YhVT_ ^V
`_[QXlSQoc2 ‑ c_WV XQR_cQ pUaQ7 8Q]VcY]5 hc_ ^_]Va UVb[aY`c_aQ \_[Q\V^
`_ _c^_iV^Yo [ `a_gVbbdC b[QWV]5 UVb[aY`c_a ❷> ]_WVc S _U^_] `a_gVbbV
Rlcm bSpXQ^ b _U^Y] eQZ\_]5 S UadT_] ‑ b b_SbV] UadTY]5 Q S caVcmV] Y
S_SbV ^V b__cSVcbcS_SQcm ^Y[Q[_]d `_c_[d SS_UQ6SlS_UQ7

?UY^ YX ^QYR_\VV _hVSYU^lf 1f_cp5 [Q[ ]l `_XWV dSYUY]5 UQ\V[_ ^V VUY^6
bcSV^^lZ2 b`_b_R b_XUQcm ^_SlZ `_c_[ SS_UQ6SlS_UQ ‑ _c[alcm eQZ\ SlX_6
S_] ?@5>7 @aYT_c_SmcVbm [ c_]d5 hc_ aQbb[QX _R nc_] SlX_SV RdUVc U_\TY]5
^Q] UQWV `aYUݷcbp SSVbcY Vjݷ _UY^ bYbcV]^lZ SlX_S5 Q `_c_] dWV XQSVaiQcm
aQbb[QX `a_ ?@5>7 9cQ[5 S XQSYbY]_bcY _c bYcdQgYY ?@5> SlXlSQVcbp b USd]p
Y\Y caV]p `QaQ]VcaQ]Y5 c_ Vbcm S b__cSVcbcSYY b _U^Y] YX USdf S_X]_W^lf
`a_eY\VZC

9>D ?@5>13?>CD 381B 3>1=55 9>D =?452D
9>D ?@5>13?>CD 381B 3>1=55 9>D =?455 9>D @5B=C2D

@QaQ]Vca >1=5 XQUQݷc Y]p eQZ\Q5 [_c_alZ ]l f_cY] _c[alcm7 ;Q[ _Rlh^_5
nc_ ]_WVc Rlcm [_a_c[_V Y]p eQZ\Q5 ^Qf_UpjVT_bp S cV[djV] [QcQ\_TV5 Y\Y
WV `dcm [ eQZ\d5 [Q[ `_\^lZ5 cQ[ Y _c^_bYcV\m^lZ 1b]7 _RbdWUV^YV S 7:27;7<ݷ
@QaQ]Vca =?45 XQUQݷc aVWY]5 S [_c_a_] ]l ^Q]VaV^l aQR_cQcm b eQZ\_]7
AVWY] XQUQݷcbp S SYUV gV\_T_ hYb\Q5 _cUV\m^lV RYcl [_c_a_T_ _R_X^QhQoc
cV Y\Y Y^lV _b_RV^^_bcY `aVUbc_pjVZ aQR_cl b eQZ\_]D [QWUlZ cQ[_Z RYc
`aVUbcQS\V^ `aVU_`aVUV\ݷ^^_Z gV\_hYb\V^^_Z [_^bcQ^c_Z5 Q [_]RY^QgYY YX
^Vb[_\m[Yf cQ[Yf RYc_S ]l `_\dhQV]5 `aY]V^pp _`VaQgYo `_RYc_S_T_ ݷY\Yݷ
27ݷLݷ1 ?b^_S^l]Y aVWY]Q]Y bhYcQocbp Xh[MXWUb 1c_\m[_ hcV^YV25 Xh`[XWUb
1c_\m[_ XQ`Ybm2 Y Xh[M`[ 1hcV^YV Y XQ`Ybm27 9X ncYf caݷf [_^bcQ^c ^dW^_
d[QXQcm _U^d Y c_\m[_ _U^d7

;a_]V caݷf _b^_S^lf [_^bcQ^c5 bdjVbcSdoc VjV Y ]_UYeYgYadojYV [_^6
bcQ^cl5 [_c_alV ]_W^_ U_RQSYcm [ _b^_S^l]5 Yb`_\mXdp _`VaQgYo `_RYc_6
S_T_ 7ݷY\Yݷ ; ^Y] _c^_bpcbpC

∙ XhJYYNWM ‑ _c[alcm eQZ\ ^Q U_RQS\V^YV S [_^VgC [QWUQp _`VaQgYp
XQ`YbY RdUVc _bdjVbcS\pcm XQ`Ybm S [_^Vg eQZ\QD

∙ XhL[NJ] ‑ Vb\Y eQZ\Q ^V bdjVbcSdVc5 aQXaViYcm _`VaQgY_^^_Z bYbcV]V
VT_ b_XUQ^YVD
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∙ Xh][^WL ‑ Vb\Y eQZ\ bdjVbcSdVc5 `VaVU ^QhQ\_] aQR_cl d^Yhc_WYcm
VT_ bcQa_V b_UVaWY]_V5 S aVXd\mcQcV hVT_ U\Y^Q eQZ\Q bcQ^Vc ^d\VS_ZD
XQ`Ybm ^Qh^Vcbp b ^QhQ\Q eQZ\QD

∙ XhNaLU 1Yb`_\mXdVcbp c_\m[_ S b_hVcQ^YY b XhL[NJ]2 ‑ `_caVR_SQcm _c
_`VaQgY_^^_Z bYbcV]l b_XUQ^Yp ^_S_T_ eQZ\QD Vb\Y eQZ\ dWV bdjV6
bcSdVc5 ^V _c[alSQcm VT_ Y SlUQcm _iYR[dD

∙ XhWXWKUXLT ‑ _c[alcm eQZ\ S ^VR\_[YadojV] aVWY]V 5 `aY [_c_6
a_] bYbcV]^lV SlX_Sl hcV^Yp Y XQ`YbY ^Y[_TUQ ^V WUdc T_c_S^_bcY5 Q
S_XSaQjQoc d`aQS\V^YV baQXd WV ‑ S_X]_W^_5 `aY nc_] SlUQoc _iYR6
[d5 Vb\Y ^V]VU\V^^_Z T_c_S^_bcY ^V Rl\_7

BdjVbcSdoc cQ[WV UadTYV e\QTYD ^V[_c_alV YX ^Yf ]l aQbb]_caY] `_XWV7
CaVcYZ `QaQ]Vca 1@5B=C2 XQUQݷc `aQSQ U_bcd`Q ^Q b\dhQZ5 Vb\Y `aY _c6

[alcYY RdUVc b_XUQ^ ^_SlZ eQZ\7 Nc_c `QaQ]Vca b\VUdVc d[QXlSQcm c_\m[_
c_TUQ5 [_TUQ X^QhV^YV Sc_a_T_ `QaQ]VcaQ `aVU`_\QTQVc S_X]_W^_bcm b_XUQ6
^Yp eQZ\Q5 c_ Vbcm Vb\Y Yb`_\mXdVcbp XhL[NJ]D `aY _c[alcYY bdjVbcSdojYf
eQZ\_S `QaQ]Vca @5B=C ^V Y]VVc ^Y[Q[_T_ b]lb\Q Y `a_bc_ YT^_aYadVcbp5
cQ[ hc_5 Vb\Y b_XUQ^YV ^_S_T_ eQZ\Q ^V `aVU`_\QTQVcbp5 ed^[gYo ?@5> ^dW6
^_ SlXlSQcm _c USdf `QaQ]Vca_S5 Q caVcYZ `a_bc_ _`dbcYcm7 >Q`a_cYS5 `aY
^Q\YhYY XhL[NJ] `QaQ]Vca @5B=C ^QU_ _RpXQcV\m^_ d[QXQcm5 Y^QhV aVXd\mcQc
SQ] ]_WVc ^V `_^aQSYcmbp7

@aQSQ U_bcd`Q [ eQZ\Q] S ?B ^>9H ]l `_Ua_R^_ aQbb]_caV\Y S `aVUlUd6
jV] `QaQTaQeV5 ^_ hc_Rl `_^pcm5 [Q[YV hYb\Q b\VUdVc d[QXlSQcm S [QhVbcSV
X^QhV^YZ `QaQ]VcaQ @5B=C5 ^dW^_ X^Qcm Vjݷ _U^d SQW^do _b_RV^^_bcm bYbcV6
]l7 5\p [QWU_T_ `a_gVbbQ pUa_ bYbcV]l `_UUVaWYSQVc ^V[_V fYca_V hYb\_5
^QXlSQV]_V E=1C;7 @aY `_a_WUV^YY ^_Slf `a_gVbb_S Y XQ`db[V _U^Yf `a_6
TaQ]] UadTY]Y nc_ hYb\_ _Rlh^_ ^Qb\VUdVcbp5 cQ[ hc_ Vb\Y `_\mX_SQcV\m
1Y\Y bYbcV]^lZ QU]Y^YbcaQc_a2 dbcQ^_SYc U\p nc_T_ hYb\Q c_ Y\Y Y^_V X^Q6
hV^YV5 _Rlh^_ SbV XQ`db[QV]lV `a_TaQ]]l RdUdc aQR_cQcm b cV] WV bQ]l]
X^QhV^YV] E=1C;7 @aY b_XUQ^YY ^_Slf eQZ\_S RYcl5 dbcQ^_S\V^^lV
S `QaQ]VcaV E=1C;5 dUQ\pocbp YX `aQS U_bcd`Q [ eQZ\d5 [_c_alV
`a_gVbb5 b_XUQojYZ eQZ\5 d[QXQ\ S `QaQ]VcaV bS_VT_ _RaQjV^Yp [
bYbcV]^_]d SlX_SdD [Q[ ]l dSYUY] `_XWV5 nc_ [QbQVcbp ^V c_\m[_ SlX_SQ
?@5>5 c_ WV bQ]_V `a_Ybf_UYc `aY b_XUQ^YY UYaV[c_aYZ Y UadTYf eQZ\_Slf
_RkV[c_S b`VgYQ\m^_T_ SYUQ7

>Q`aY]Va5 S bYbcV]V5 `aVU^QX^QhV^^_Z U\pݷ bS_Yf5ݷ `_\mX_SQcV\Y hQjV
SbVT_ dbcQ^QS\YSQoc E=1C; aQS^l] 9;;5 cQ[ hc_ U\p b_XUQSQV]lf eQZ\_S `aQ6
SQ ^Q XQ`Ybm U\p SbVf5 [a_]V S\QUV\mgQ5 bRaQblSQocbp5 Q S_X]_W^_bcm hYcQcm
Y Sl`_\^pcm `aVU_bcQS\pVcbp SbV] WV\QojY]7 2_\VV _bc_a_W^lV `_\mX_SQ6
cV\Y ]_Tdc dbcQ^_SYcm E=1C; aQS^l] 9;@5 XQ`aVcYS \oR_Z U_bcd` [ ^_S_6
b_XUQSQV]l] eQZ\Q] U\p SbVf `_\mX_SQcV\VZ5 ^V Sf_UpjYf S cd WV Tad``d5
Y\Y S__RjV 9@@5 hc_ b__cSVcbcSdVc bRaQblSQ^Yo SbVf `aQS U_bcd`Q U\p SbVf5
[a_]V S\QUV\mgQ7 3l ]_WVcV bQ]Y `_n[b`VaY]V^cYa_SQcm b aQX^l]Y X^QhV6
^Yp]Y E=1C;D S [_]Q^U^_Z bca_[V nc_c `QaQ]Vca ]V^pVcbp [_]Q^U_Z5 [_c_aQp
cQ[ Y ^QXlSQVcbp E=1C; 1UQS Vݷ RVX `QaQ]Vca_S5 Sl dX^QVcV cV[djVV X^QhV^YVD
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d[QXQS `QaQ]Vca ‑ dbcQ^_SYcV ^_S_V25 ^_ UVZbcSdVc nc_ c_\m[_ ^Q cV[djYZ
bVQ^b aQR_cl b UQ^^l] [_^[aVc^l] n[XV]`\pa_] [_]Q^U^_T_ Y^cVa`aVcQc_6
aQ5 `_b[_\m[d _^ dbcQ^QS\YSQVc nc_c `QaQ]Vca U\p bVRp5 Q SbV XQ`db[QV]lV YX
^VT_ `a_TaQ]]l dbcQ^_S\V^^_V X^QhV^YV ^Qb\VUdoc7 Hc_Rl YX]V^Ycm E=1C;
U\p SbVZ bYbcV]l5 `aYUݷcbp aVUQ[cYa_SQcm [_^eYTdaQgY_^^lV eQZ\l5 [_^6
[aVcY[Q XQSYbYc _c Yb`_\mXdV]_T_ UYbcaYRdcYSQ7 8Q_U^_ b[QWV]5 hc_ \oR_Z
`a_gVbb ]_WVc YX]V^Ycm bS_Z b_RbcSV^^lZ E=1C; b `_]_jmo bYbcV]^_T_ Sl6
X_SQ5 [_c_alZ5 VbcVbcSV^^_5 c_WV ^QXlSQVcbp E=1C;C

9>D E=1C;19>D =1C;2D

3 [QhVbcSV bS_VT_ X^QhV^Yp SlX_S S_XSaQjQVc X^QhV^YV E=1C;5 dbcQ^_S\V^^_V
aQ^VVD _iYR_h^lf bYcdQgYZ U\p ^VT_ ^V `aVUdb]_caV^_7 ?c]VcY]5 hc_ S_ S^Y6
]Q^YV `aY^Y]Qocbp c_\m[_ UVSpcm ]\QUiYf RYc_S `QaQ]VcaQD RYcl \5D^945
\5DP94 Y \D93;I ݷXQ]Qb[Ya_SQcmݷ ^VS_X]_W^_7

3Va^ݷ]bp [ SlX_Sd ?@5> Y VT_ caVcmV]d `QaQ]Vcad 1@5B=C27 EQZ\l5 [_c_6
alV ]l b_XUQ5[ݷ _Rlh^_ ^V ^dWUQocbp S `aQSQf ^Q Yb`_\^V^YV5 c_ Vbcm ^Q]
_bcQocbp \Yim `aQSQ ^Q XQ`Ybm Y hcV^YV7 ;Q[ ]l c_\m[_ hc_ b[QXQ\Y5 `_\m6
X_SQcV\m ]_WVc5 dbcQ^QS\YSQp `QaQ]Vca E=1C;5 bQ] SlRaQcm5 [Q[_Z aVWY]
XQjYcl U\p VT_ eQZ\_S RdUVc V]d ^QYR_\VV dU_RV^D `_nc_]d `aY b_XUQ^YY
_Rlh^_T_ eQZ\Q UQ^^lf b\VUdVc XQUQSQcm X^QhV^YV `aQS U_bcd`Q
9??? ‑ `aQSQ ^Q hcV^YV Y XQ`Ybm 1^_ ^V ^Q Yb`_\^V^YV2 U\p S\QUV\mgQ5 Tad`6
`l Y SbVf _bcQ\m^lf 1^Q`_]^Y]5 hc_ S pXl[V BY \YUYadojYZ ^_\m _X^QhQVc
S_bm]VaYh^do [_^bcQ^cd27 ?Rlh^_ `aQSQ ^Q XQ`Ybm U\p Tad``l Y _bcQ\m^lf
`_\mX_SQcV\VZ QSc_]QcYhVb[Y YbhVXQoc `_b\V SlhYcQ^Yp E=1C;5 Vb\Y WV nc_6
T_ ^V `a_Ybf_UYc ‑ X^QhYc5 cQ[ f_cV\ `_\mX_SQcV\m7 >QapUd b_ X^QhV^YV]
9??? U_bcQc_h^_ hQbc_ Yb`_\mXdVcbp 9?995 XQ`aVjQojVV 1^VXQSYbY]_ _c X^Q6
hV^Yp E=1C;2 \oR_Z U_bcd` [ b_XUQSQV]_]d eQZ\d U\p [_T_6\YR_5 [a_]V VT_
S\QUV\mgQ7 CQ[ b\VUdVc `_bcd`Qcm5 Vb\Y b_XUQSQV]lZ eQZ\ `aVU^QX^QhV^ U\p
faQ^V^Yp [_^eYUV^gYQ\m^_Z Y^e_a]QgYY ‑ `Qa_\VZ5 ^_]Va_S RQ^[_Sb[Yf
[Qac_hV[ Y c7 `7 8^QhV^Yp `QaQ]VcaQ @5B=C5 _c\Yh^lV _c 9??? Y 9?995
`aQ[cYhVb[Y ^Y[_TUQ ^V SbcaVhQocbp7

3lX_S ?@5> S_XSaQjQVc X^QhV^YV 6: S b\dhQV _iYR[Y5 Q S b\dhQV db`VfQ ‑
c_c bQ]lZ eQZ\_SlZ UVb[aY`c_a5 bSpXQ^^lZ b c_\m[_ hc_ b_XUQ^^l] S
bYbcV]V 1`_ `a_bmRV ^QiVT_ `a_gVbbQ2 `_c_[_] SS_UQ6SlS_UQ7

AQbb[QXlSQp S >7=7=ݷ _ ed^[gYY 6?@5>5 ]l _c]VcY\Y5 hc_ d ^Vݷ bdjVbcSdVc
_hV^m ]^_T_ aQX^__RaQX^lf `_S_U_S _iYRYcmbp5 Y R_\miY^bcS_ YX ^Yf QSc_ad
`a_TaQ]]l ^Y[Q[ ^V `_U[_^ca_\m^l7 3 UVZbcSYcV\m^_bcY nc_ Sbݷ _c^_bYcbp
b[_aVV [ SlX_Sd ?@5>5 [ [_c_a_]d 6?@5>5 VbcVbcSV^^_5 _RaQjQVcbp U\p b_6
XUQ^Yp ^_S_T_ `_c_[Q7 @_Sc_aY] Vjݷ aQXC _c[alcYV eQZ\Q ‑ nc_ cQ[_V
UVZbcSYV5 U\p [_c_a_T_ `a_SVa[Q VT_ db`Vi^_bcY 1Y _RaQR_c[Q _iY6
R_h^lf bYcdQgYZ2 QRb_\oc^_ _RpXQcV\m^Q7 6b\Y `_b\V SlX_SQ ?@5> S
`a_TaQ]]V ^Vc `a_SVa[Y S_XSaQjݷ^^_T_ Y] X^QhV^Yp ^Q aQSV^bcS_ 6:5 c_ ncQ
`a_TaQ]]Q XQSVU_]_ ^V`aQSY\m^Q7



>7;7 3S_U6SlS_U Y eQZ\_SlV bYbcV]l ;B@

HcV^YV YX `_c_[Q SS_UQ Y XQ`Ybm S `_c_[ SlS_UQ `a_YXS_UYcbp bYbcV]6
^l]Y SlX_SQ]Y B514 Y GB9D5C

9>D B51419>D 645 F?94 3=5=5 9>D <5>2D
9>D GB9D519>D 645 3?>CD F?94 341D15 9>D <5>2D

@VaSlZ `QaQ]Vca XQUQݷc eQZ\_SlZ UVb[aY`c_aD Sc_a_Z `QaQ]Vca d[QXlSQVc
^Q _R\Qbcm `Q]pcY5 S [_c_a_Z b\VUdVc aQX]VbcYcm `a_hYcQ^^lV UQ^^lV 1U\p
B5142 \YR_ YX [_c_a_Z ^dW^_ SXpcm UQ^^lV U\p `VaVUQhY S `_c_[ 1U\p GB9D52D
`_b\VU^YZ `QaQ]Vca d[QXlSQVc aQX]Va nc_Z _R\QbcY `Q]pcY5 c_ Vbcm XQUQݷc
[_\YhVbcS_ UQ^^lf5 [_c_alV ^dW^_ `a_hYcQcm Y\Y XQ`YbQcm7

3lX_S B514 `lcQVcbp `a_hYcQcm YX XQUQ^^_T_ `_c_[Q XQUQ^^_V [_\YhVbcS_
UQ^^lf7 6b\Y S d[QXQ^^_] `_c_[V _cbdcbcSdoc UQ^^lV5 T_c_SlV [ `a_hcV^Yo5
SlX_S XQR\_[YadVc SlXSQSiYZ `a_gVbb U_ cVf `_a5 `_[Q UQ^^lV ^V `_pSpcbp5 Y
c_\m[_ `_b\V Yf `a_hcV^Yp SVa^ݷc d`aQS\V^YV7 6b\Y UQ^^lV `aYbdcbcSdoc5 ^_
Yf ]V^miV5 hV] caVRdVc SlXlSQojYZ5 SlX_S b_faQ^Yc Yf S _R\QbcY `Q]pcY `_
QUaVbd =5= Y SVa^ݷc d`aQS\V^YVD `_UhVa[^ݷ]5 hc_ SlX_S B514 ^V]VU\V^^_
S_XSaQjQVc d`aQS\V^YV5 Vb\Y ]_WVc _cUQcm SlXSQSiVZ `a_TaQ]]V
f_cp Rl _UY^ RQZc UQ^^lf5 c_ Vbcm _^ ^V bcQ^Vc WUQcm5 `_[Q UQ^^lf
^Q[_`Ycbp bc_\m[_5 b[_\m[_ `a_bY\Y7 6b\Y Rl nc_ Rl\_ dbca_V^_ Y^QhV5 ]l
^V ]_T\Y Rl `YbQcm Y^cVaQ[cYS^lV `a_TaQ]]l7

3lX_S GB9D5 `lcQVcbp XQ`YbQcm S `_c_[ XQUQ^^_V [_\YhVbcS_ Y^e_a]QgYY5
aQb`_\_WV^^_Z `_ XQUQ^^_]d QUaVbd7 @aY aQR_cV b ^V[_c_al]Y ݷb_RV^^l]Y_ݷ
`_c_[Q]Y SlS_UQ SlX_S GB9D5 ]_WVc XQR\_[Ya_SQcm SlXSQSiYZ `a_gVbb U_
cVf `_a5 `_[Q S `_c_[V 1c_h^VV5 S RdeVaV S^dcaY pUaQ2 ^V `_pSYcbp bS_R_U^_V
]Vbc_7 >Q`aY]Va5 cQ[ ]_WVc b\dhYcmbp5 Vb\Y `_c_[ `aVU`_\QTQVc _c`aQS[d
UQ^^lf hVaVX bVcm ^Q UadT_Z [_]`mocVa5 ^_ b[_a_bcm5 b [_c_a_Z Sl `lcQVcVbm
`VaVUQSQcm UQ^^lV S `_c_[5 `aVSliQVc b[_a_bcm aQR_cl bVcY7 C_ WV bQ]_V
`a_YX_ZUݷc5 Vb\Y SQi `_c_[ SlS_UQ `aVUbcQS\pVc b_R_Z [Q^Q\ bSpXY b UadTY]
`a_gVbb_] Y nc_c UadT_Z `a_gVbb5 XQ^pclZ bS_Y]Y UV\Q]Y5 ^V hYcQVc UQ^^lV
YX [Q^Q\Q7 @aY XQ`YbY S _Rlh^lV UYb[_SlV eQZ\l R\_[Ya_S[Y `_hcY ^Y[_TUQ
^V b\dhQVcbp5 UYb[Y U\p nc_T_ U_bcQc_h^_ Rlbcal7

3 b\dhQV _iYR[Y B514 Y GB9D5 S_XSaQjQoc 6:7 3 b\dhQV db`Vi^_T_ Sl6
`_\^V^Yp hcV^Yp Y\Y XQ`YbY S_XSaQjQVcbp `_\_WYcV\m^_V hYb\_5 _X^QhQojVV
[_\YhVbcS_ `VaVUQ^^lf RQZc_S Y^e_a]QgYY7 6bcVbcSV^^_5 nc_ hYb\_ ^V ]_6
WVc Rlcm R_\miV <5>7 @aY ^Qbcd`\V^YY bYcdQgYY Vg^_]ݷ eQZ\Qݷ B514
S_XSaQjQVc ^_\m7 5\p _Rlh^_T_ eQZ\Q nc_ _X^QhQVc5 hc_ ]l U_hYcQ\Y VT_
U_ [_^gQ Y R_\miV cQ] hYcQcm ^VhVT_D `aY hcV^YY b [\QSYQcdal bYcdQgYp
[_^gQ eQZ\Q _X^QhQVc5 hc_ `_\mX_SQcV\m bl]YcYa_SQ\ Vݷ ^QWQcYV] LDB<6MD
U\p `_c_[_S Y^_Z `aYa_Ul RdUVc Y^_Z Y `aYa_UQ bYcdQgYY Vg^_]ݷ eQZ\Qݷ ‑
^Q`aY]Va5 ^Q bVcVS_] b_[VcV _^Q ^Qbcd`QVc5 Vb\Y ^Qi `Qac^ݷa aQX_aSQ\ b_6
VUY^V^YV7

>Q`_]^Y]5 hc_ Q^Q\YX X^QhV^Yp5 S_XSaQjQV]_T_ B514 [Q[ ed^[gYVZ5 bca_6
T_ _RpXQcV\V^7 3 `a_TaQ]]V ^V U_\W^_ Rlcm _`VaQc_a_S Sa_UV



;BA ?RkV[cl Y db\dTY _`VaQgY_^^_Z bYbcV]l

B5141645 2E65 C9J5?612E622D

@aQSY\m^lZ SlX_S B514 SlT\pUYc5 ^Q`aY]Va5 cQ[C

3?E>D F B5141645 2E65 C9J5?612E622D

5\p SlX_SQ GB9D5 Sbݷ ^V cQ[ bca_T_5 SVUm ^V `a_SVap\Y WV ]l S ^QiYf `a_6
TaQ]]Qf aVXd\mcQc aQR_cl @B9>D67 3`a_hV]5 SlS_U S bcQ^UQac^lZ `_c_[ Sl6
S_UQ ‑ nc_ b[_aVV Yb[\ohV^YV YX `aQSY\5 S _bcQ\m^lf WV b\dhQpf X^QhV^YV5
S_XSaQjݷ^^_V ed^[gYVZ GB9D55 \dhiV `a_SVaYcm7 HQjV SbVT_ hYb\_ XQ`YbQ^6
^lf RQZc_S S c_h^_bcY aQS^pVcbp X^QhV^Yo <5>5 _U^Q[_ `_\QTQcmbp ^Q nc_
_`Qb^_7 =_W^_ ^QXSQcm USV bYcdQgYY5 `aY [_c_alf GB9D5 XQSVU_]_ SVa^ݷc
hYb\_5 ]�V^miVV X^QhV^Yp `QaQ]VcaQ <5>7 @VaSQp ‑ [_TUQ ]l `YiV] S `a_6
bc_Z UYb[_SlZ eQZ\5 Y ^Q UYb[V XQ[Q^hYSQVcbp bS_R_U^_V ]Vbc_ 1_hVaVU^_Z
SlX_S XQ`YiVc ]V^miV5 hV] ]l `a_bY\Y5 Q b\VUdojYZ `_b\V ^VT_ SVa^ݷc
_iYR[d2D Sc_aQp ‑ [_TUQ ^Qi `_c_[ bSpXQ^ b bVcVSl] b_VUY^V^YV]5 _RkpS6
\V^ ^VR\_[YadojY] Y ]l `_`lcQV]bp XQ _UY^ SlX_S _c`aQSYcm S bVcm bc_\m
[ad`^do `_agYo UQ^^lf5 hc_ _^Q ^V `_]VbcYcbp S RdeVa pUaQ _`VaQgY_^^_Z
bYbcV]l 1^Q`aY]Va5 ^Vb[_\m[_ ]VTQRQZc27 BYbcV]Q `aY nc_] `aY]Vc d ^Qb U\p
`_b\VUdojVZ _c`aQS[Y S bVcm bc_\m[_ Y^e_a]QgYY5 b[_\m[_ `_]VbcYcbp S Vݷ
RdeVa^_Z `Q]pcY7

>QU_ b[QXQcm5 hc_ Vb\Y ^V `VaVSVbcY `_c_[ S ^VR\_[YadojYZ aVWY]5 c_
SlX_S GB9D5 S R_\miY^bcSV bYbcV] `aVU`_hcݷc _c`aQSYcm S `_c_[ SbV UQ^^lV5
[_c_alV Sl V]d `aVU_bcQSY\Y5 Y SVa^dcm d`aQS\V^YV c_\m[_ `_b\V nc_T_7 >Q6
`_]^Y]5 hc_ `_c_[ RdUVc ^VR\_[YadojY]5 Vb\Y `aY VT_ _c[alcYY SlX_S_]
?@5> S_b`_\mX_SQcmbp e\QT_] XhWXWKUXLTD bYbcV]Q cQ[WV `_XS_\pVc `VaVSV6
bcY S ^VR\_[YadojYZ aVWY] dWV _c[alclZ `_c_[ b `_]_jmo bYbcV]^_T_
SlX_SQ 63>D<5 Y U\p `_c_[_S5 b_XUQSQV]lf Y^l]Y b`_b_RQ]Y5 ^VWV\Y ?@5>5
nc_ ]_WVc _[QXQcmbp VUY^bcSV^^l] SQaYQ^c_]7 3lX_S 63>D< ]l `_Ua_R^_
aQbb]_caY] hdcm `_XWV7

3lX_S GB9D5 S b_SaV]V^^lf bYbcV]Qf ^V S_XSaQjQVc ^_\m5 Vb\Y c_\m[_
`QaQ]Vca <5> ^V Rl\ aQSV^ ^d\o 1^_ cQ[ UV\Qcm ^V b\VUdVc S \oR_] b\dhQV27
3 `a_i\_] bdjVbcS_SQ\Y bYbcV]l bV]VZbcSQ ^>9H5 S [_c_alf GB9D5 ]_T SVa6
^dcm ^_\m S ^V[Yf b`VgYeYhVb[Yf _Rbc_pcV\mbcSQfD b_SaV]V^^lV bYbcV]l S
cQ[Yf b\dhQpf SbVTUQ S_XSaQjQoc 6:7

5\p YX]V^V^Yp cV[djVZ `_XYgYY S _c[alc_] eQZ\V Yb`_\mXdVcbp SlX_S
<C55;5 _hV^m `_f_WYZ ^Q ed^[gYo 6C55;5 [_c_ado ]l _RbdWUQ\Y ^Q bca7 :;A7

<?>7 <C55;19>D 645 <?>7 ?66C5D5 9>D G85>352D

@QaQ]Vca 64 XUVbm XQUQݷc ^_]Va eQZ\_S_T_ UVb[aY`c_aQD [Q[ Y U\p 6C55;5 `Q6
aQ]Vca ?66C5D d[QXlSQVc5 ^Q b[_\m[_ RQZc_S b\VUdVc b]VbcYcmbp5 Q `QaQ]Vca
G85>35 _`aVUV\pVc5 _c [Q[_T_ ]VbcQ ncY RQZcl b\VUdVc _cbhYclSQcmC _c ^Q6
hQ\Q eQZ\Q 1\NNTh\N]25 _c cV[djVZ `_XYgYY 1\NNThL^[2 Y\Y _c [_^gQ eQZ\Q
1\NNThNWM27 3lX_S S_XSaQjQVc5 [Q[ Y 6C55;5 ^_S_V X^QhV^YV cV[djVZ `_XYgYY5



>7;7 3S_U6SlS_U Y eQZ\_SlV bYbcV]l ;BB

bhYcQp _c ^QhQ\Q eQZ\Q7 >Q`aY]Va5 <C55;1645 95 \NNTh\N]2 dbcQ^_SYc cV[d6
jdo `_XYgYo ^Q ^QhQ\_ eQZ\Q5 <C55;1645 95 \NNThNWM2 ‑ ^Q [_^Vg eQZ\Q7
3lX_S <C55;1645 95 \NNThL^[2 ^Y[Q[ `_XYgYo ^V YX]V^Yc5 ^_ VT_ ]_W^_ Yb6
`_\mX_SQcm5 hc_Rl dX^Qcm cV[djVV X^QhV^YV `_XYgYY7 @a_hYcQcm `_b\VU^YV
:99 RQZc eQZ\Q ]_W^_ cQ[C

9>D B3D
381B 2E6d:99fD
83 777 38
<C55;1645 6:995 \NNThNWM2D
B3 F B5141645 2E65 :992D

@aY b]V^V `_XYgYY b `_]_jmo <C55; ]_W^_ XQZcY XQ [_^Vg eQZ\Q7
BQ]_ `_ bVRV nc_ ^V `aYS_UYc [ YX]V^V^Yo aQX]VaQ eQZ\Q5 ^_ Vb\Y `_b\V
nc_T_ `a_YXSVbcY XQ`Ybm5 aQX]Va eQZ\Q dSV\YhYcbpD [_^Vh^_5 eQZ\ `aY nc_]
U_\WV^ Rlcm _c[alc S aVWY]V5 U_`db[QojV] XQ`Ybm7 @aY nc_] S_X]_W^_
_RaQX_SQ^YV ݷUla[Yݷ 1Q^T\7 8?<52 ]VWUd `_b\VU^Y]Y UQ^^l]Y `VaVU bcQal]
[_^g_] eQZ\Q Y `VaSl]Y UQ^^l]Y5 XQ`YbQ^^l]Y S ^_S_Z `_XYgYY7 >YhVT_
bcaQi^_T_ S nc_] ^Vc5 ݷUla[Yݷ bhYcQocbp icQc^_Z S_X]_W^_bcmo eQZ\_6
Slf bYbcV]7 @aY hcV^YY YX cQ[Yf ]Vbc eQZ\Q ]l `_\dhQV] ]QbbYSl ^d\VSlf
RQZc_S5 cQ[ hc_ Vb\Y ^Q] `_ [Q[Y]6c_ `aYhY^Q] ^dWV^ eQZ\5 X^QhYcV\m^Qp
hQbcm [_c_a_T_ XQRYcQ ^d\p]Y5 ]_W^_ ^V caQcYcm eYXYhVb[_V ]Vbc_ ^Q UYb[V
U\p faQ^V^Yp cQ[Yf d\VSlf^ݷ _R\QbcVZ7ݷ

>Q`_]^Y]5 hc_ ^V SbV `_c_[Y SS_UQ6SlS_UQ `_UUVaWYSQoc `_^pcYV cV[d6
jVZ `_XYgYYD `_c_[Y5 [ [_c_al] ]_W^_ `aY]V^Ycm SlX_S <C55; ‑ S hQbc^_6
bcY5 `_c_[Y5 bSpXQ^^lV b _Rlh^l]Y eQZ\Q]Y ^Q UYb[V ‑ ^QXlSQocbp `_XY6
gY_^YadV]l]Y 1b__cSVcbcSdojYZ Q^T\YZb[YZ cVa]Y^ ‑ C55;12<527 ; nc_]d
bS_ZbcSd `_c_[_S ]l Vjݷ aQX SVa^ݷ]bp S 7<7;7<ݷ

?cUV\m^_T_ XQ]VhQ^Yp XQb\dWYSQVc cY` `QaQ]VcaQ ?66C5D5 Q cQ[WV cY` X^QhV^Yp5
S_XSaQjQV]_T_ bQ]Y] SlX_S_]7 3 _eYgYQ\m^_Z U_[d]V^cQgYY Yb`_\mXdVcbp Y]p cY6
`Q ?66hD5 b`VgYQ\m^_ `aVU^QX^QhV^^_V U\p nc_Z gV\Y 1Y]p _RaQX_SQ^_ _c b\_S ?ffC5D
DI@527 >Q <;6RYc^lf bYbcV]Qf nc_c cY` `aVUbcQS\pVc b_R_Z <;6RYc^_V X^Q[_S_V gV\_V ‑
_Rlh^_ _^ SS_UYcbp [Q[ bY^_^Y] cY`Q <?>75 [_c_alZ5 [Q[ ]l `_]^Y]5 ^Q <;6RYc^lf
]QiY^Qf b_S`QUQVc b 9>D7 Nc_ _X^QhQVc5 hc_ SlX_S <C55; S <;6RYc^lf bYbcV]Qf ^V ]_T
aQR_cQcm b eQZ\Q]Y aQX]Va_] bSliV ; PKD U_ ^V b\Yi[_] UQS^Yf `_a cQ[YV eQZ\l ^V
SbcaVhQ\Ybm ^Q `aQ[cY[V5 `_b[_\m[d ^V bdjVbcS_SQ\_ bc_\m ݷTa_]^lf_ݷ UYb[_S7 3`a_6
hV]5 Vjݷ S bVaVUY^V UVSp^_bclf `_pS\V^YV M_M5 Y]VojYf bcm_][ݷ =5@ PK 1`aY c_]5
hc_ Wݷbc[YV UYb[Y ^Q c_c ]_]V^c `_ bS_VZ bcY_][ݷ Rl\Y b[a_]^VV2 bUV\Q\_ nc_c \Y]Yc
^VQUV[SQc^l] aVQ\m^_bcY7

9X]V^pcm dbc_pSiYZbp Y^cVaeVZb bYbcV]^_T_ SlX_SQ5 [ bhQbcmo5 ^V bcQ\Y5 S]Vbc_
nc_T_ Rl\ SSVUݷ^ UadT_Z Y^cVaeVZbC

<?>7 <?>7 <C55;?=19>D 645 <?>7 <?>7 ?66C5D5 9>D G85>352D

1_eYgYQ\m^Qp U_[d]V^cQgYp Yb`_\mXdVc YUV^cYeY[Qc_a ?66?=hD U\p _R_X^QhV^Yp
<?>7 <?>727 3 nc_Z bS_VZ SVabYY SlX_S aQR_cQVc c_h^_ cQ[ WV5 [Q[ Y _Rlh^lZ <C55;5



<99 ?RkV[cl Y db\dTY _`VaQgY_^^_Z bYbcV]l

_c\YhQVcbp _^ c_\m[_ cY`_] Sc_a_T_ `QaQ]VcaQ Y S_XSaQjQV]_T_ X^QhV^Yp7 @aY]VhQ6
cV\m^_5 hc_ ^Q ?=6RYc^lf `\Qce_a]Qf <?>7 b_S`QUQVc b <?>7 <?>75 cQ[ hc_ S ?=6RYc^_]
b\dhQV ncY USQ Y^cVaeVZbQ S__RjV ^YhV] ^V _c\YhQocbp7

@_b\V _[_^hQ^Yp aQR_cl b eQZ\_] VT_ b\VUdVc XQ[alcm7 Nc_ _b_RV^^_
SQW^_5 `_b[_\m[d UVb[aY`c_al ‑ aVbdab _TaQ^YhV^^lZC Yf _RjVV [_\YhVbcS_
S bYbcV]V ^V ]_WVc `aVSliQcm ^V[_c_a_T_ hYb\Q5 [Q[ Y [_\YhVbcS_ UVb[aY`6
c_a_S5 _c[alclf _U^Y] `a_gVbb_]7 8Q[alcYV eQZ\Q `a_YXS_UYcbp SlX_S_]
3<?C5C

9>D 3<?C519>D 642D

‑ TUV 64 ‑ UVb[aY`c_a5 `_U\VWQjYZ XQ[alcYo7 3lX_S S_XSaQjQVc ^_\m S
b\dhQV db`VfQ5 6: S b\dhQV _iYR[Y5 ^_ UQWV Vb\Y `a_YX_i\Q _iYR[Q5 UV6
b[aY`c_a `_b\V SlX_SQ 3<?C5 ^Y[_TUQ ^V _bcQݷcbp _c[alcl]7

=^_TYV `a_TaQ]]Ybcl `aYSl[\Y YT^_aYa_SQcm X^QhV^YV5 S_XSaQjQV]_V
SlX_S_] 3<?C5D cQ[Qp `aQ[cY[Q Y]VVc `_U b_R_Z _`aVUV\ݷ^^lV _b^_SQ^Yp5
SVUm UVb[aY`c_a XQ[alSQVcbp UQWV S c_] b\dhQV5 Vb\Y SlX_S SVa^d\ _iYR[d7
>Vb]_cap ^Q nc_5 YT^_aYa_SQcm X^QhV^YV5 S_XSaQjQV]_V SlX_S_] 3<?C55 ^V
b\VUdVc5 _b_RV^^_ Vb\Y ]l XQ`YblSQ\Y UQ^^lV S `_c_[5 _c[alclZ ^Q SlS_U
Y\Y ^Q SS_U Y SlS_U _U^_SaV]V^^_7 5V\_ cdc S c_]5 hc_ _`VaQgY_^^Qp bYbcV6
]Q ]_WVc aQUY `_SliV^Yp `a_YXS_UYcV\m^_bcY `aY]V^pcm bS_o b_RbcSV^^do
RdeVaYXQgYoC `_\dhYS _c ^QiVZ `a_TaQ]]l UQ^^lV5 [_c_alV ^dW^_ XQ`Y6
bQcm S eQZ\5 _^Q baQXd WV SVa^ݷc d`aQS\V^YV5 UV\Qp SYU5 hc_ XQ`Ybm dWV
`a_YXSVUV^Q5 c_TUQ [Q[ ^Q bQ]_] UV\V XQ`Ybm ^Q UYb[ `a_YX_ZUݷc T_aQXU_
`_XWV7 CQ[_Z aVWY] SlS_UQ ^QXlSQVcbp QbY^fa_^^l] D ^QiQ `a_TaQ]]Q _
`aY]V^V^YY nc_T_ aVWY]Q ]_WVc ^V X^Qcm7 6b\Y cV`Vam [Q[YV6c_ `a_R\V]l b
aVQ\m^_Z XQ`Ybmo UQ^^lf `a_YX_ZUdc dWV `_b\V `_b\VU^VT_ SlX_SQ GB9D55 c_
]_]V^c XQ[alcYp `_c_[Q 1SlX_S 3<?C52 _bcQ^Vcbp U\p _`VaQgY_^^_Z bYbcV]l
`_b\VU^VZ S_X]_W^_bcmo ^Q] _R ncYf `a_R\V]Qf b__RjYcm7

8QRVTQp S`VaݷU5 _c]VcY] Vjݷ _UY^ ^VcaYSYQ\m^lZ ]_]V^c7 B _U^Y] Y cV] WV `_6
c_[_] SS_UQ6SlS_UQ 1[Q[ _RkV[c_] pUaQ2 ]_WVc Rlcm bSpXQ^_ R_\miV _U^_T_ ^_]VaQ
UVb[aY`c_aQ5 `aYhݷ] [Q[ S _U^_] `a_gVbbV5 cQ[ Y S aQX^lf7 3lX_S 3<?C5 \Y[SYUYadVc
c_\m[_ ^_]Va UVb[aY`c_aQD _RkV[c S pUaV `aY nc_] YbhVXQVc \Yim S c_] b\dhQV5 Vb\Y
S bYbcV]V ^V _bcQ\_bm UadTYf UVb[aY`c_a_S5 bSpXQ^^lf b ncY] WV `_c_[_]7

AQX dW aVhm XQi\Q _R QbY^fa_^^_] aVWY]V SlS_UQ5 _c]VcY]5 hc_ S b_6
SaV]V^^lf db\_SYpf S R_\miY^bcSV b\dhQVS 1f_cp Y ^V S_ SbVf2 `aY]V^pVcbp
Y]V^^_ _^C bYbcV]Q baQXd WV `aY^Y]QVc d ^Qb Y^e_a]QgYo5 `VaVUQ^^do hV6
aVX SlX_S GB9D55 [_`YadVc Vݷ S bS_o S^dcaV^^oo `Q]pcm5 S_XSaQjQVc ^QiV]d
`a_gVbbd d`aQS\V^YV 1S ^QiVZ `a_TaQ]]V nc_ SlT\pUYc [Q[ db`Vi^_ XQSVa6
iYSiYZbp SlX_S GB9D525 Q eYXYhVb[do _`VaQgYo XQ`YbY `a_YXS_UYc `_XWV ‑
^Q`aY]Va5 [_TUQ _[QWVcbp bS_R_UV^ ^dW^lZ [_^ca_\\Va Y U\p ^VT_ ^V RdUVc
R_\VV ba_h^lf UV\7 1bY^fa_^^lZ aVWY] `_XS_\pVc `a_gVbbQ] `a_U_\WQcm
aQR_cd5 ^V U_WYUQpbm5 `_[Q RdUVc eYXYhVb[Y XQSVaiV^Q _`VaQgYp SlS_UQ5 Y
nc_ S R_\miY^bcSV b\dhQVS `_\VX^_5 `_b[_\m[d _c aVXd\mcQcQ XQ`YbY 1S _c\Y6
hYV _c aVXd\mcQc_S hcV^Yp2 UQ\m^VZiQp aQR_cQ `a_TaQ]]l _Rlh^_ ^V XQSYbYc7



>7;7 3S_U6SlS_U Y eQZ\_SlV bYbcV]l <9:

B UadT_Z bc_a_^l5 d QbY^fa_^^_T_ aVWY]Q SlS_UQ Y]VVcbp _hVSYU^lZ
^VU_bcQc_[C Vb\Y aQR_cQ [_]`mocVaQ RdUVc ^V_WYUQ^^_ `aVaSQ^Q 1^Q`aY]Va5
`a_`QUݷc n\V[ca_`YcQ^YV25 ^V[_c_alV YX _`VaQgYZ XQ`YbY5 XQSVaiYSiYVbp
db`Vi^_ b c_h[Y XaV^Yp `a_gVbb_S5 eYXYhVb[Y cQ[ Y ^V RdUdc Yb`_\^V^l7 6b6
\Y aVhm YUݷc _ UQ^^lf5 c_\m[_ hc_ bTV^VaYa_SQ^^lf ^QiY] `a_gVbb_]5 c_
S `aY^gY`V ^YhVT_ bcaQi^_T_ ^V `a_YX_ZUݷc ‑ ]_W^_ `aVUbcQSYcm5 hc_ aQ6
R_cQ [_]`mocVaQ `aVaSQ\Qbm hdcm aQ^miV5 cQ[ hc_ `a_gVbb `a_bc_ ^V db`V\
b_XUQcm ncY UQ^^lV7 B_SVaiV^^_ Y^QhV SlT\pUYc bYcdQgYp b UQ^^l]Y5 `VaV6
]VjQV]l]Y YX _U^_T_ ]VbcQ S UadT_V ‑ b UYb[Q ^Q UYb[ Y c7 `7 >Q`aY]Va5
`_hc_SlZ bVaSVa `aY Sl`_\^V^YY \_[Q\m^_Z U_bcQS[Y n\V[ca_^^_T_ `Ybm]Q
hYcQVc VT_ b_UVaWY]_V YX `_hc_S_Z _hVaVUY5 [_c_aQp faQ^Ycbp S SYUV eQZ6
\_S ^Q UYb[V5 XQ`YblSQVc `Ybm]_ S `_hc_SlZ pjY[ `_\mX_SQcV\p5 [_c_alZ
cQ[WV `aVUbcQS\pVc b_R_Z eQZ\5 Q XQcV]5 dRVUYSiYbm5 hc_ XQ`Ybm db`Vi^_
`a_i\Q5 dUQ\pVc `Ybm]_ YX _hVaVUY7 6b\Y [_]`mocVa Sl[\ohYcm S_ SaV]p
Sl`_\^V^Yp cQ[_Z _`VaQgYY5 ]_WVc `_\dhYcmbp cQ[5 hc_ `Ybm]Q ^V _[QWVcbp
^Y S _hVaVUY5 ^Y S `_hc_S_] pjY[V5 c_ Vbcm _^_ `_cVapVcbp7

5\p cQ[Yf b\dhQVS bYbcV]Q `aVUdb]QcaYSQVc S_X]_W^_bcm S pS^_] SYUV
U_WUQcmbp XQSVaiV^Yp _`VaQgYY XQ`YbYD UV\QVcbp nc_ bYbcV]^l] SlX_S_]
6CI>3C

9>D 6CI>319>D 642D

@QaQ]Vca_] b\dWYc ^_]Va eQZ\_S_T_ UVb[aY`c_aQ7 3lX_S b__RjQVc _`VaQ6
gY_^^_Z bYbcV]V5 hc_ SbV UQ^^lV5 bSpXQ^^lV b eQZ\_]5 U_\W^l Rlcm [Q[
]_W^_ b[_aVV eYXYhVb[Y XQ`YbQ^l ^Q UYb[D c_h^VV T_S_ap5 U_\W^Q Rlcm [Q[
]_W^_ b[_aVV Sl`_\^V^Q eYXYhVb[Qp _`VaQgYp XQ`YbY5 `_b[_\m[d aVhm ^V
SbVTUQ YUݷc Y]V^^_ _ UYb[_Slf eQZ\Qf7 D`aQS\V^YV YX nc_T_ SlX_SQ S_X6
SaQjQVcbp ^V aQ^miV5 hV] bYbcV]Q aVQ\m^_ Sl`_\^Yc SbV ^dW^lV _`VaQgYY
XQ`YbY7 3lX_S S_XSaQjQVc 6: S b\dhQV _iYR[Y5 9 S b\dhQV db`VfQ7

3_ ]^_TYf b\dhQpf S]Vbc_ SlX_SQ 6CI>3 Y]VVc b]lb\ `aY]V^pcm SlX_S
641D1CI>35 Y]VojYZ c_h^_ cQ[_Z WV `a_eY\m Y aQR_cQojYZ Q^Q\_TYh^_5 ^_
TQaQ^cYadojYZ XQ`Ybm ^Q UYb[ c_\m[_ c_Z Y^e_a]QgYY5 [_c_aQp ^V_Rf_UY]Q
U\p `_b\VUdojVT_ [_aaV[c^_T_ `a_hcV^Yp UQ^^lfD ^Q`aY]Va5 Y^e_a]QgYp _
SaV]V^Y `_b\VU^VZ ]_UYeY[QgYY `aY nc_] ^Q UYb[ `aY^dUYcV\m^_ ^V XQ`Y6
blSQVcbp5 `_b[_\m[d U\p `_b\VUdojVT_ hcV^Yp _^Q ^V SQW^Q7

;a_]V c_T_5 bYbcV]Q `_UUVaWYSQVc SlX_S CI>35 ^V `aY^Y]QojYZ `QaQ]Vc6
a_S Y ^V S_XSaQjQojYZ X^QhV^YZ7 Nc_c SlX_S R\_[YadVc SlXSQSiYZ `a_gVbb
1c_ Vbcm ^V S_XSaQjQVc V]d d`aQS\V^YV2 U_ cVf `_a5 `_[Q Sbp Y^e_a]QgYp5 [_6
c_aQp `_[Q hc_ b_UVaWYcbp c_\m[_ S `Q]pcY bYbcV]l5 ^_ `aVU^QX^QhV^Q U\p
XQ`YbY ^Q UYb[Y5 ^V _[QWVcbp eYXYhVb[Y XQ`YbQ^Q7 @_UhVa[^ݷ]5 hc_ aVhm
YUݷc _ SbVZ Y^e_a]QgYY U\p SbVf UYb[_Slf eQZ\_S5 ^Qf_UpjYfbp S aQR_cV5
U\p SbVf `_\mX_SQcV\VZ bYbcV]l7 3lX_S CI>3 SbVTUQ XQ[Q^hYSQVcbp db`Vi6
^_5 c_ Vbcm bYbcV]Q ^Y `aY [Q[Yf db\_SYpf ^Y[_]d ^V _c[QXlSQVc S XQ`a_bV
^Q _Rjdo bY^fa_^YXQgYo7 3`a_hV]5 ^V b\VUdVc Ud]Qcm5 hc_5 `_\dhYS nc_c
SlX_S5 pUa_ Ra_bYc SbV bS_Y UV\Q Y `_RVWYc `YbQcm UQ^^lV ^Q UYb[D XQ`a_b



<9; ?RkV[cl Y db\dTY _`VaQgY_^^_Z bYbcV]l

RdUVc `aY^pc [ bSVUV^Yo5 b__cSVcbcSdojYV UYb[_SlV _`VaQgYY XQ`\Q^Ya_6
SQ^l5 UQ\miV pUa_ Yf [_TUQ6c_ Sl`_\^Yc S bS_ݷ] _Rlh^_] aVWY]V7 6b\Y
YX b__RaQWV^YZ neeV[cYS^_bcY pUa_ b_hcݷc5 hc_ [Q[YV6c_ UadTYV UVZbcSYp
b\VUdVc Sl`_\^Ycm aQ^miV5 c_ _^_ Sl`_\^Yc Yf aQ^miV7 9^QhV T_S_ap5 aVhm
cdc YUݷc ^V _ c_]5 hc_ pUa_ RdUVc b\_]p T_\_Sd Yb`_\^pcm SQid S_\o5 Q _
c_]5 hc_ SQi `a_gVbb RdUVc WUQcm bc_\m[_5 b[_\m[_ `_caVRdVcbp pUad ^Q eY6
XYhVb[do XQ`Ybm SbVZ Y^e_a]QgYY5 [_c_aQp Vjݷ ^V Rl\Q XQ`YbQ^Q S ]_]V^c
SlX_SQ CI>37 Nc_ _Rkpb^pVc5 `_hV]d SlX_S CI>3 U_bcd`V^ SbV]5 Q ^V c_\m[_
QU]Y^YbcaQc_ad7

PUa_ _`VaQgY_^^_Z bYbcV]l `_UUVaWYSQVc TYR[do ^Qbca_Z[d `_SVUV^Yp
`_c_[_S5 bSpXQ^^lf b UVb[aY`c_aQ]YD U_bcd` `aQ[cYhVb[Y [_ SbV] S_X]_W6
^_bcp] cQ[_Z ^Qbca_Z[Y `aVU_bcQS\pVc SlX_S 63>D<C

9>D 63>D<19>D 645 9>D 3=45 7772D

@VaSl] `QaQ]Vca_] SlX_S `_\dhQVc ^_]Va UVb[aY`c_aQ5 Sc_al] ‑ ^V[YZ
U_]ݷ [_]Q^Ul5ݷ XQUQSQV]lZ _U^_Z YX `aVU_`aVUV\ݷ^^lf gV\_hYb\V^^lf [_^6
bcQ^c5 `aVU^QX^QhV^^lf b`VgYQ\m^_ U\p nc_T_7 =^_T_c_hYV _X^QhQVc5 hc_ `_6
cV^gYQ\m^_ SlX_S ]_WVc `_\dhYcm Vjݷ b[_\m[_ dT_U^_ `QaQ]Vca_S \oRlf
cY`_SD [_^[aVc^lV `QaQ]Vcal Y Yf cY`l XQSYbpc _c X^QhV^Yp Sc_a_T_ `QaQ6
]VcaQ 1[_]Q^Ul27

5\p _`YbQ^Yp R_\miY^bcSQ [_]Q^U 63>D< d ^Qb `_[Q ^VU_bcQc_h^_ X^Q6
^YZ5 ^_ USV ]l ]_WV] aQbb]_caVcm `ap]_ bVZhQb7 @aY _`YbQ^YY SlX_SQ
?@5> 1b]7 bca7 ;B=2 ]l `VaVhYb\Y\Y ^Vb[_\m[_ e\QT_S5 `VaVUQSQV]lf S ?@5>
Sc_al] `QaQ]Vca_]7 NcY e\QTY ]_W^_ aQXUV\Ycm ^Q e\QTY aVWY]Q aQR_6
cl 1Xh[MXWUb5 Xh`[XWUb5 Xh[M`[25 e\QTY b_XUQ^Yp eQZ\Q 1XhL[NJ]5 XhNaLU5
Xh][^WL Y `_[Q ^V aQbb]QcaYSQSiYZbp ^Q]Y XhWXL]]b25 Q cQ[WV e\QTY bcQ6
cdbQ ‑ SbV _bcQ\m^lV5 YX [_c_alf ]l `_[Q _RbdWUQ\Y c_\m[_ XhJYYNWM Y
XhWXWKUXLT7 E\QTY bcQcdbQ _c\YhQocbp _c SbVf _bcQ\m^lf cV]5 hc_ Yf S_X6
]_W^_ Y UQWV Y^_TUQ _b]lb\V^^_ ]V^pcm dWV `_b\V ^QhQ\Q aQR_cl b eQZ6
\_]7 CV[djVV X^QhV^YV e\QT_S bcQcdbQ U\p _c[alc_T_ `_c_[Q ]_W^_ dX^Qcm5
Sl`_\^YS SlX_S 63>D< b [_]Q^U_Z OhPN]OU7 5_`_\^YcV\m^lV `QaQ]Vcal S
nc_] b\dhQV ^V `aVUdb]_caV^l5 SlX_S Sl`_\^pVcbp _c USdf `QaQ]Vca_SC

6<17C F 63>D<1645 OhPN]OU2D

DbcQ^_S\V^ \Y Y\Y ^Vc [_^[aVc^lZ e\QT5 ]_W^_ `_^pcm b `_]_jmo _`VaQgYY
`_RYc_S_T_ CݷYݷ

9616<17C 6 XhJYYNWM2 K 83 e\QT XhJYYNWM dbcQ^_S\V^ 38
83 777 38

9X]V^Ycm cV[djYZ ^QR_a e\QT_S bcQcdbQ `_XS_\pVc [_]Q^UQ Oh\N]OUD S nc_]
b\dhQV SlX_S 63>D< `_\dhQVc caVcYZ `QaQ]Vca5 Y]VojYZ cY` <?>7 Y `aVUbcQS6
\pojYZ b_R_Z `_RYc_Sdo UYXko^[gYo ^dW^lf e\QT_S7 >Q`aY]Va5 b\VUdo6
jQp `_b\VU_SQcV\m^_bcm UVZbcSYZ `_XS_\pVc dbcQ^_SYcm U\p eQZ\Q ^VR\_[Y6
adojYZ aVWY]5 b_faQ^YS _bcQ\m^lV e\QTY ^VYX]V^^l]YC



>7;7 3S_U6SlS_U Y eQZ\_SlV bYbcV]l <9<

6<17C F 63>D<1645 OhPN]OU2D
63>D<1645 Oh\N]OU5 6<17C L XhWXWKUXLT2D

3`a_hV]5 ]_W^_ `a_bc_ Sl`_\^Ycm 63>D<1645 Oh\N]OU5 XhWXWKUXLT25 Vb\Y
Sl dSVaV^l5 hc_ ^Y[Q[YV UadTYV e\QTY bcQcdbQ ^Q SQiV] `_c_[V SS_UQ6SlS_UQ
^V Yb`_\mXdocbp7 @_XWV5 `_ ]VaV `_pS\V^Yp ^dW^lf X^Q^YZ5 ]l aQbb]_caY]
UadTYV [_]Q^Ul SlX_SQ 63>D<7

>7;7=7 D`aQS\V^YV _RkV[cQ]Y eQZ\_S_Z bYbcV]l

;a_]V hcV^Yp Y^e_a]QgYY YX eQZ\_S Y XQ`YbY S eQZ\l5 b _RkV[cQ]Y
eQZ\_S_Z bYbcV]l `aYf_UYcbp `a_YXS_UYcm gV\lZ apU UadTYf UVZbcSYZ7 AQb6
b]_caY] ^V[_c_alV YX `aVU^QX^QhV^^lf U\p nc_T_ bYbcV]^lf SlX_S_S7 BaQXd
WV _c]VcY]5 hc_ SbV ncY bYbcV]^lV SlX_Sl S_XSaQjQoc X^QhV^YV 6: S b\dhQV
_iYR[Y5 Q S b\dhQV db`VfQ S_XSaQjQoc [Q[_V6c_ UadT_V X^QhV^YV 1hQjV SbVT_
925 ^_ caQUYgY_^^_ aVXd\mcQc `a_SVapoc Y]V^^_ ^Q aQSV^bcS_ 6:7

bc[YVݷ7 bbl\[Y 1b]7 bca7 ;A?2 b_XUQocbp b `_]_jmo bYbcV]^_T_ SlX_6
SQ <9>;C

9>D <9>;13?>CD 381B 3?<4@1D85 3?>CD 381B 3>5G@1D82D

8UVbm ?<4@1D8 ‑ bdjVbcSdojVV Y]p eQZ\Q5 >5G@1D8 ‑ ^_S_V Y]p7 ;Q[ _Rlh6
^_5 Y]p bhYcQVcbp QRb_\oc^l]5 Vb\Y _^_ ^QhY^QVcbp b bY]S_\Q 5ݷ8ݷ S `a_6
cYS^_] b\dhQV _^_ _cbhYclSQVcbp _c cV[djVZ UYaV[c_aYYD S UQ\m^VZiV] ]l
^V RdUV] S_XSaQjQcmbp [ nc_Z _T_S_a[V5 `_b[_\m[d _^Q RVX YX]V^V^YZ `aY6
]V^pVcbp [_ SbV] bYbcV]^l] SlX_SQ] Y RYR\Y_cVh^l] ed^[gYp]5 S [_c_alf
d`_]Y^Qocbp Y]V^Q eQZ\_S5 XQ _U^Y] Yb[\ohV^YV]5 [_c_a_V ]l5 [_TUQ `aY6
Uݷc SaV]p5 _T_S_aY] pS^_7 ?c]VcY]5 hc_ _RQ Y]V^Y U_\W^l Rlcm Y]V^Q]Y
eQZ\_S5 Q ^V hV]6c_ UadTY]7 HYcQcV\m ]_WVc XQ]VcYcm5 hc_ [_]Q^UQ [_]Q^U6
^_Z bca_[Y <>5 `_XS_\pojQp b_XUQSQcm Wݷbc[YV bbl\[Y5 `aY^Y]QVc S [QhVbcSV
Sc_a_T_ QaTd]V^cQ [Q[ Y]p eQZ\Q5 cQ[ Y Y]p UYaV[c_aYY5 `aY nc_] bbl\[Q
b_XUQݷcbp S nc_Z 1^_S_Z2 UYaV[c_aYY `_U cV] WV Y]V^V]5 hc_ Y S bcQa_ZD ^_
nc_c SQaYQ^c [_]Q^UQ <> aVQ\YXdVc bS_Y]Y baVUbcSQ]Y5 Q bYbcV]^lZ SlX_S
<9>; cQ[_T_ ^V d]VVc7

BYbcV]^lZ SlX_S5 `aVU^QX^QhV^^lZ U\p dUQ\V^Yp eQZ\Q Y\Y5 c_h^VV5 U\p
dUQ\V^Yp bbl\[Y ^Q eQZ\ YX [QcQ\_TQ5 ^QXlSQVcbp E><9>;C

9>D E><9>;13?>CD 381B 3>1=52D

>Q`_]^Y]5 hc_ eQZ\ aVQ\m^_ dUQ\pVcbp \Yim c_TUQ5 [_TUQ dUQ\pVcbp `_b\VU6
^pp Wݷbc[Qp bbl\[Q ^Q ^VT_5 Y c_ c_\m[_ S c_] b\dhQV5 Vb\Y nc_c eQZ\ ^Y[V]
^V _c[alc5 Q Y^QhV eQZ\ `a_U_\WQVc bdjVbcS_SQcm S [QhVbcSV UYb[_S_T_ _Rk6
V[cQ5 ^V Y]Vp `aY nc_] ^Y _U^_T_ Y]V^YD bhݷchY[ bbl\_[ S VT_ Y^UV[b^_]
UVb[aY`c_aV `aY nc_] aQSV^ ^d\o7 CQ[_Z eQZ\ dUQ\pVcbp b UYb[Q `_b\V c_T_5



<9= ?RkV[cl Y db\dTY _`VaQgY_^^_Z bYbcV]l

[Q[ VT_ XQ[a_Vc `_b\VU^YZ YX aQR_cQSiYf b ^Y] `a_gVbb_S7 =_WVc `_\dhYcm6
bp cQ[5 hc_ bYbcV]Q _[QWVcbp ^V[_aaV[c^_ _bcQ^_S\V^Q 1^Q`aY]Va5 `aY QSQ6
aYY n\V[ca_`YcQ^Yp2 Y eQZ\ b ^d\VSl] bhݷchY[_] bbl\_[ cQ[ Y _bcQ^Vcbp
S eQZ\_S_Z bYbcV]VD S nc_] b\dhQV _^5 [Q[ `aQSY\_5 dUQ\pVcbp `aY b\VUd6
ojVZ XQTadX[V bYbcV]l7 ?c]VcY]5 hc_ SlX_S E><9>; ^V `_XS_\pVc dUQ\pcm
UYaV[c_aYY7

@VaVY]V^_SQ^YV eQZ\Q `a_YXS_UYcbp bYbcV]^l] SlX_S_] B5>1=5C

9>D B5>1=513?>CD 381B 3?<4@1D85 3?>CD 381B 3>5G@1D82D

@QaQ]Vcal XQUQoc bcQa_V Y]p5 c_ Vbcm c_ Y]p5 `_U [_c_al] eQZ\ dWV bd6
jVbcSdVc S bYbcV]V5 Y ^_S_V Y]p5 [_c_a_V nc_]d eQZ\d b\VUdVc UQcm S]Vbc_
bcQa_T_7 9]V^Q ]_Tdc _c^_bYcmbp [Q[ [ _U^_Z UYaV[c_aYY5 cQ[ Y [ aQX^l]5 c_
Vbcm eQZ\ ]_W^_ b `_]_jmo B5>1=5 `VaV]VbcYcm YX _U^_Z UYaV[c_aYY S Uad6
Tdo5 ^_ c_\m[_ Vb\Y ncY UYaV[c_aYY ^Qf_Upcbp ^Q _U^_] UYb[VD `VaV]VjQcm
eQZ\ ]VWUd aQX^l]Y eQZ\_Sl]Y bYbcV]Q]Y nc_c SlX_S ^V d]VVc7

D SlX_SQ B5>1=5 Vbcm _U^_ SQW^_V bS_ZbcS_5 [_c_a_V hQbc_ Yb`_\mXdVcbp
^Q `aQ[cY[VC Vb\Y eQZ\ b Y]V^V]5 XQUQ^^l] `QaQ]Vca_] >5G@1D85 bdjVbcSd6
Vc5 c_ SlX_S XQ]V^pVc VT_ eQZ\_]5 XQUQ^^l] `QaQ]Vca_] ?<4@1D85 `aYhݷ]
nc_ `a_Ybf_UYc XQ _U^_ Qc_]Qa^_V 1^VUV\Y]_V2 UVZbcSYV7 >Q UYaV[c_aYY nc_
bS_ZbcS_ ^V aQb`a_bcaQ^pVcbpC Vb\Y ?<4@1D8 XQUQݷc UYaV[c_aYo5 c_ >5G@1D8
U_\WV^ \YR_ ^V bdjVbcS_SQcm S_SbV5 \YR_ Rlcm `dbc_Z UYaV[c_aYVZ 1S nc_]
b\dhQV XQ]V^Q Sbݷ WV `a_YX_ZUݷc27 ;a_]V c_T_5 Qc_]Qa^_bcm `VaVY]V^_SQ^Yp
^V SbVTUQ ]_WVc Rlcm _RVb`VhV^Q U\p bVcVSlf UYb[_S 1eYXYhVb[Y ^Qf_UpjYf6
bp ^Q UadTYf [_]`mocVaQf27

;Q[ ]l X^QV]5 U\p b_XUQ^Yp UYaV[c_aYY S [_]Q^U^_Z bca_[V `aY]V6
^pVcbp [_]Q^UQ =;49B5 Q U\p Vݷ dUQ\V^Yp ‑ [_]Q^UQ B=49BD c_h^_ cQ[ WV
^QXlSQocbp Y bYbcV]^lV SlX_Sl5 b `_]_jmo [_c_alf ]_W^_ `_`a_bYcm _`V6
aQgY_^^do bYbcV]d b_XUQcm Y\Y dUQ\Ycm UYaV[c_aYoC

9>D =;49B13?>CD 381B 3>1=55 9>D @5B=C2D
9>D B=49B13?>CD 381B 3>1=52D

@QaQ]Vca >1=5 U\p _R_Yf SlX_S_S XQUQݷc Y]p UYaV[c_aYY 1b_XUQSQV]_Z Y\Y
dUQ\pV]_Z2D hc_ [QbQVcbp `QaQ]VcaQ @5B=C5 c_ nc_c `QaQ]Vca XQUQݷc `aQSQ
U_bcd`Q [ b_XUQSQV]_Z UYaV[c_aYY5 `_U_R^_ _U^_Y]ݷ^^_]d `QaQ]Vcad U\p
SlX_SQ ?@5>5 aQbb]_caV^^_]d S `aVUlUdjV] `QaQTaQeV7 ;Q[ Y `aY b_XUQ^YY
eQZ\_S5 YX X^QhV^Yp @5B=C dUQ\pocbp RYcl5 [_c_alV dbcQ^_S\V^l S E=1C;5
hc_ `_XS_\pVc S R_\miY^bcSV b\dhQVS ^V RVb`_[_Ycmbp _ XQjYcV b_XUQSQV6
]_Z UYaV[c_aYYC `_\mX_SQcV\m ]_WVc `_XQR_cYcmbp _R nc_] bQ]_bc_pcV\m^_5
dbcQ^_SYS b__cSVcbcSdojVV X^QhV^YV `QaQ]VcaQ E=1C;7 B UadT_Z bc_a_^l5 S
UQ^^_] b\dhQV ]l b_XUQݷ] UYaV[c_aYo5 Q ^V eQZ\5 Q U\p UYaV[c_aYY _hV^m
SQWV^ RYc H 1`aQSQ ^Q Yb`_\^V^YV25 RVX [_c_a_T_ Yb`_\mX_SQcm b_UVaWY]_V
UYaV[c_aYY ^VS_X]_W^_D `_nc_]d S R_\miY^bcSV b\dhQVS ]l d[QXlSQV] `QaQ6
]Vca_] @5B=C hYb\_ 9@@@5 Q S U_bcQc_h^_ aVU[Yf b\dhQpf5 [_TUQ b_XUQSQV]Qp



>7;7 3S_U6SlS_U Y eQZ\_SlV bYbcV]l <9>

UYaV[c_aYp RdUVc XQSVU_]_ [aYcYh^Q `_ RVX_`Qb^_bcY ‑ hYb\_ 9@995 hc_Rl
^Y[c_5 [a_]V S\QUV\mgQ5 ^V Y]V\ [ ^VZ U_bcd`Q S^V XQSYbY]_bcY _c X^QhV^Yp
E=1C;7

BY]S_\YhVb[YV bbl\[Y b_XUQocbp SlX_S_] CI=<9>;C

9>D CI=<9>;13?>CD 381B 3?<4@1D85 3?>CD 381B 3>5G@1D82D

@a_eY\m nc_T_ SlX_SQ ^Q`_]Y^QVc `a_eY\m SlX_SQ <9>;5 [_c_alZ ]l aQb6
b]_caV\Y aQ^miV5 ^_ aQR_cQVc _^ b_SVaiV^^_ Y^QhV7 BYbcV]Q caVRdVc5 hc_Rl
bca_[Q ?<4@1D8 ^V Rl\Q `dbc_Z5 ^_ R_\miV ^Y[Q[Yf `a_SVa_[ nc_T_ `QaQ]VcaQ
^V UV\QVc7 BY]S_\YhVb[Qp bbl\[Q 1c_ Vbcm eQZ\ b`VgYQ\m^_T_ cY`Q2 b_XUQݷcbp
`_U Y]V^V] >5G@1D8 Y bbl\QVcbp ^Q ?<4@1D8 S^V XQSYbY]_bcY _c c_T_5 bdjV6
bcSdVc \Y S UVZbcSYcV\m^_bcY eQZ\ b cQ[Y] Y]V^V]D Vb\Y VT_ ^V bdjVbcSdVc5
b_XUQ^^Qp bbl\[Q _[QXlSQVcbp 5ݷSYbphVZݷ ^_ S nc_]5 [Q[ dWV _c]VhQ\_bm5 ^Vc
^YhVT_ bcaQi^_T_7

DUQ\V^YV bY]S_\YhVb[_Z bbl\[Y5 [Q[ Y _Rlh^_T_ eQZ\Q5 `a_YXS_UYcbp b
`_]_jmo SlX_SQ E><9>;7 Bc_Yc _RaQcYcm S^Y]Q^YV5 hc_ nc_c SlX_S5 S _c\Y6
hYV _c R_\miY^bcSQ UadTYf5 RdUdhY `aY]V^ݷ^^l] [ bY]S_\YhVb[_Z bbl\[V5
aQR_cQVc b ^VZ bQ]_Z5 Q ^V b eQZ\_]5 ^Q [_c_alZ _^Q bbl\QVcbp7

5\p YX]V^V^Yp `aQS U_bcd`Q [ eQZ\Q] Yb`_\mXdVcbp bYbcV]^lZ SlX_S5
^QXlSQojYZbp cQ[ WV5 [Q[ Y b__cSVcbcSdojQp [_]Q^UQ [_]Q^U^_Z bca_[Y5
38=?4C

9>D 38=?413?>CD 381B 3@1D85 9>D @5B=C2D

@VaSl] `QaQ]Vca_] SlX_SQ d[QXlSQVcbp Y]p eQZ\Q5 Sc_al] ‑ ^_SlV `aQ6
SQ U_bcd`Q [ ^V]d S SYUV gV\_T_ hYb\Q5 RYcl [_c_a_T_ b__cSVcbcSdoc RYcQ]
`aQS U_bcd`Q7 HQjV SbVT_ hYb\_ XQUQݷcbp pS^l] _RaQX_] S SYUV S_bm]VaYh6
^_Z [_^bcQ^cl7 >Q`aY]Va5 38=?41269<57DHD25 9?992D dbcQ^_SYc U\p eQZ\Q
69<57DHD S cV[djVZ UYaV[c_aYY `aQSQ ^Q XQ`Ybm Y hcV^YV U\p VT_ S\QUV\mgQ5
Q SbV _bcQ\m^lV `aQSQ bRa_bYc7 ?Rlh^lZ `_\mX_SQcV\m ]_WVc YX]V^Ycm `aQSQ
U_bcd`Q c_\m[_ U\p eQZ\_S5 `aY^QU\VWQjYf V]d5 ^_ ^Q bYbcV]^_T_ QU]Y^Y6
bcaQc_aQ nc_ _TaQ^YhV^YV5 [Q[ _Rlh^_5 ^V aQb`a_bcaQ^pVcbp7 3lX_S 38=?4
S_XSaQjQVc 6: S b\dhQV _iYR[Y5 9 S b\dhQV db`VfQ7 ?c]VcY]5 hc_ `QaQ]Vca
E=1C; ^Q aQR_cd SlX_SQ 38=?4 ^Y[Q[_T_ S\Yp^Yp ^V _[QXlSQVc7

5\p YX]V^V^Yp S\QUV\mgQ eQZ\Q b\dWQc SlX_Sl 38?G> Y <38?G>C

9>D 38?G>13?>CD 381B 3@1D85 9>D ?G>5B5 9>D 7B?E@2D
9>D <38?G>13?>CD 381B 3@1D85 9>D ?G>5B5 9>D 7B?E@2D

AQX\YhYV ]VWUd ^Y]Y S c_]5 hc_ Vb\Y Yf `aY]V^Ycm [ bY]S_\YhVb[_Z bbl\6
[V5 c_ 38?G> RdUVc aQR_cQcm b eQZ\_]5 ^Q [_c_alZ ncQ bbl\[Q bbl\QVcbp5 Q
<38?G> ‑ b bQ]_Z bbl\[_Z5 f_cp S R_\miY^bcSV b\dhQVS nc_ RVbb]lb\V^^_D
VUY^bcSV^^lZ f_a_i_ YXSVbc^lZ b\dhQZ5 [_TUQ U\p bY]S_\YhVb[_Z bbl\[Y



<9? ?RkV[cl Y db\dTY _`VaQgY_^^_Z bYbcV]l

SQWV^ Vݷ S\QUV\Vg ‑ `aY ^Qf_WUV^YY bbl\[Y S UYaV[c_aYY5 Y]VojVZ dbcQ6
^_S\V^^lZ \D93;I 29D5 `_b[_\m[d S cQ[_Z UYaV[c_aYY `_\mX_SQcV\m ]_WVc dUQ6
\pcm c_\m[_ bS_Y eQZ\l7 @QaQ]Vcal ?G>5B Y 7B?E@ XQUQoc hYb\_SlV YUV^6
cYeY[Qc_al `_\mX_SQcV\p Y Tad``l `_\mX_SQcV\VZ7 6b\Y S [QhVbcSV \oR_T_
YX ncYf `QaQ]Vca_S d[QXQcm X^QhV^YV 6:5 b__cSVcbcSdojYZ YUV^cYeY[Qc_a
U\p eQZ\Q b_faQ^pVcbp RVX YX]V^V^YZ7 ?c]VcY]5 hc_ YX]V^Ycm S\QUV\mgQ
U\p \oR_T_ eQZ\Q ]_WVc c_\m[_ bd`Va`_\mX_SQcV\m 1c7 V7 U\p nc_T_ `a_gVbb5
Sl`_\^pojYZ SlX_S5 U_\WV^ Y]Vcm 5E945 aQS^lZ 925 Q YX]V^Ycm Tad``d ]_6
WVc5 [a_]V bd`Va`_\mX_SQcV\p5 cQ[WV S\QUV\Vg eQZ\Q5 ^_ c_\m[_ ^Q cQ[do
Tad``d5 h\V^_] [_c_a_Z _^ pS\pVcbp 1c_ Vbcm d[QXQ^^lZ caVcmY] `QaQ]Vca_]
794 U_\WV^ \YR_ Rlcm aQSV^ 5794’d SlXlSQojVT_ `a_gVbbQ5 \YR_ ^Qf_UYcm6
bp baVUY VT_ U_`_\^YcV\m^lfݷ Tad``27ݷ @_`lc[Q Sl`_\^Ycm ^VaQXaViݷ^^lV
YX]V^V^Yp `aYSVUݷc [ c_]d5 hc_ SlX_S XQSVaiYcbp _iYR[_Z7 ;Q[ _Rlh^_5 S
b\dhQV _iYR[Y SlX_S S_XSaQjQVc X^QhV^YV 6:D S b\dhQV db`VfQ S_XSaQjQVcbp
^_\m7

3lX_Sl CD1D5 <CD1D Y 6CD1D `_XS_\poc dX^Qcm `_Ua_R^do Y^e_a]QgYo _
eQZ\V7 @a_eY\Y ncYf SlX_S_S SlT\pUpc cQ[C

9>D CD1D13?>CD 381B 3@1D85 CDBE3D CD1D 32E62D
9>D <CD1D13?>CD 381B 3@1D85 CDBE3D CD1D 32E62D
9>D 6CD1D19>D 645 CDBE3D CD1D 32E62D

AQX\YhYV ]VWUd CD1D Y <CD1D cQ[_V WV5 [Q[ ]VWUd 38?G> Y <38?G>C Vb\Y `Va6
Sl] QaTd]V^c_] RdUVc Y]p bY]S_\YhVb[_Z bbl\[Y5 c_ CD1D `a_ZUݷc `_ bbl\[V
Y SlUQbc Y^e_a]QgYo `_ eQZ\d5 Q <CD1D SlUQbc Y^e_a]QgYo `_ bQ]_Z bbl\6
[V7 3lX_S 6CD1D `_XS_\pVc dX^Qcm Y^e_a]QgYo _R _c[alc_] eQZ\V5 ^V X^Qp
VT_ Y]pC `VaSl] `QaQ]Vca_] _^ `_\dhQVc _c[alclZ eQZ\_SlZ UVb[aY`c_a7
9XS\Vhݷ^^do Y^e_a]QgYo SlX_Sl XQ`YblSQoc S bcad[cdad5 QUaVb [_c_a_Z
`VaVUQ^ `QaQ]Vca_] 2E67 9b`_\mXdV]Qp U\p nc_T_ bcad[cdaQ CDBE3D CD1D5
_`YbQ^^Qp S bYbcV]^lf XQT_\_S_h^lf eQZ\Qf5 b_UVaWYc b\VUdojYV `_\pC

∙ CDh45FC YUV^cYeY[Qc_a dbca_ZbcSQ5 ^Q [_c_a_] ^Qf_UYcbp eQZ\D
∙ CDh9>?C ^_]Va Y^UV[b^_T_ UVb[aY`c_aQ 196>?452D
∙ CDh=?45C cY` eQZ\Q Y `aQSQ U_bcd`Q [ eQZ\dD
∙ CDh><9>;C [_\YhVbcS_ bbl\_[ ^Q eQZ\D
∙ CDhE94C YUV^cYeY[Qc_a `_\mX_SQcV\p6S\QUV\mgQ eQZ\QD
∙ CDh794C YUV^cYeY[Qc_a Tad``l `_\mX_SQcV\VZD
∙ CDhB45FC YUV^cYeY[Qc_a dbca_ZbcSQ 1U\p b`VgYQ\m^lf eQZ\_S5 b__c6

SVcbcSdojYf dbca_ZbcSQ] S bYbcV]V2D
∙ CDhC9J5C aQX]Va eQZ\Q S RQZcQfD
∙ CDh2<;C9J5C aQX]Va R\_[Q SS_UQ6SlS_UQ ^Q UQ^^_Z eQZ\_S_Z bYbcV]VD
∙ CDh2<?3;CC [_\YhVbcS_ R\_[_S `_ >:; RQZc 1C931 25 XQ^pclf UQ^^l] eQZ6

\_]D
∙ CDh1D9=5C UQcQ Y SaV]p `_b\VU^VT_ U_bcd`Q [ eQZ\dD
∙ CDh=D9=5C UQcQ Y SaV]p `_b\VU^VZ ]_UYeY[QgYY b_UVaWY]_T_ eQZ\QD



>7;7 3S_U6SlS_U Y eQZ\_SlV bYbcV]l <9@

∙ CDh3D9=5C UQcQ Y SaV]p `_b\VU^VT_ YX]V^V^Yp bS_ZbcS eQZ\Q 1^Q`aY]Va5
S\QUV\mgQ5 Tad``l5 `aQS U_bcd`QD XQ`Ybm Y^e_a]QgYY S eQZ\ cQ[WV
YX]V^pVc nc_c `QaQ]Vca27

?c]VcY]5 hc_ RYc_SQp bca_[Q5 XQ`YblSQV]Qp S `_\V CDh=?455 b_UVaWYc [Q[
`aQSQ U_bcd`Q [ eQZ\d5 cQ[ Y VT_ cY`D U\p YXS\VhV^Yp `aQS U_bcd`Q [Q[
cQ[_Slf b\VUdVc `a_YXSVbcY `_RYc_Sdo [_^ko^[gYo X^QhV^Yp YX nc_T_ `_\p b
]Qb[_Z 9@@@@ 1Y\Y5 hc_ c_ WV bQ]_V5 9H966625 SlUV\YS YX ^VT_ :; ]\QUiYf RYc7

BdjVbcSdojYZ _Rl[^_SV^^lZ eQZ\ ]_W^_ d[_a_cYcm5 d^Yhc_WYS `aY
nc_] Sbݷ VT_ b_UVaWY]_V5 ^QhY^Qp b _`aVUV\ݷ^^_Z `_XYgYY7 Nc_ ]_W^_ bUV6
\Qcm b `_]_jmo bYbcV]^_T_ SlX_SQ DBE>31D55 ^V _c[alSQp eQZ\D Vb\Y WV
eQZ\ dWV _c[alc5 ]_W^_ S_b`_\mX_SQcmbp SlX_S_] 6DBE>31D5C

9>D DBE>31D513?>CD 381B 3@1D85 9>D <5>7D82D
9>D 6DBE>31D519>D 645 9>D <5>7D82D

@VaSl] `QaQ]Vca_] U\p DBE>31D5 b\dWYc Y]p eQZ\Q5 U\p 6DBE>31D5 ‑ _c6
[alclZ eQZ\_SlZ UVb[aY`c_aD Sc_al] `QaQ]Vca_] _R_Yf SlX_S_S XQUQݷcbp
^_SQp U\Y^Q eQZ\Q7 6b\Y eQZ\ U_ nc_T_ Y]V\ R�_\mido U\Y^d5 _^ d[_aQhYSQ6
Vcbp5 Q VT_ b_UVaWY]_V5 ^QhY^Qp b `_XYgYY <5>7D85 cVapVcbpD Vb\Y WV eQZ\
Rl\ [_a_hV5 hV] d[QXQ^_ S `QaQ]VcaV5 c_ _^ bcQ^_SYcbp U\Y^^VV5 Q `aY hcV^YY
RQZc_S5 U_RQS\V^^lf cQ[Y] b`_b_R_]5 ]l `_\dhQV] ^d\Y7 BYbcV]Q5 ^Qb[_\m6
[_ S_X]_W^_5 bcQaQVcbp S cQ[Yf b\dhQpf Yb`_\mX_SQcm dWV X^Q[_]lV ^Q] `_
SlX_Sd <C55; 7ݷUla[Yݷ ?`VaQgYp YX]V^V^Yp U\Y^l bhYcQVcbp _`VaQgYVZ XQ6
`YbY S eQZ\5 cQ[ hc_ `aY Yb`_\mX_SQ^YY DBE>31D5 d ^Qb U_\W^l Rlcm `aQSQ
^Q XQ`Ybm S UQ^^lZ eQZ\5 Q `aY Yb`_\mX_SQ^YY 6DBE>31D5 eQZ\ U_\WV^ Rlcm
_c[alc S aVWY]V XQ`YbY 1Xh`[XWUb Y\Y Xh[M`[27

>7;7>7 EQZ\l dbca_ZbcS Y [\QbbYeY[QgYp dbca_ZbcS

?U^_ YX XQ]VhQcV\m^lf bS_ZbcS ?B ^>9H ‑ _R_Rjݷ^^Qp [_^gV`gYp eQZ\Q
[Q[ d^YSVabQ\m^_Z QRbcaQ[gYY7 2_\miY^bcS_ S^Vi^Yf dbca_ZbcS `aVUbcQS6
\V^_ ^Q `_\mX_SQcV\mb[_] da_S^V [Q[ eQZ\l b`VgYQ\m^_T_ cY`Q 5 [_c_alV
cQ[ Y ^QXlSQocbp eQZ\Q]Y dbca_ZbcS 7 Nc_ [QbQVcbp Y Wݷbc[Yf UYb[_S5
Y SbVS_X]_W^lf `_b\VU_SQcV\m^lf Y `QaQ\\V\m^lf `_ac_S5 Y SYacdQ\m^lf
cVa]Y^Q\_S5 Y c7 `7

CQ[5 hQbc_ caVRdVcbp XQ`YbQcm S eQZ\ _RaQX [_]`Q[c6UYb[Q 1LM25 ^Q`aY6
]Va5 U\p `_b\VUdojVT_ b_XUQ^Yp VT_ [_`YY7 3 ^V[_c_alf UadTYf _`VaQgY_^6
^lf bYbcV]Qf U\p `a_SVUV^Yp cQ[_Z _`VaQgYY `_caVRdVcbp b`VgYQ\m^_V `a_6
TaQ]]^_V _RVb`VhV^YV7 3 bYbcV]Qf bV]VZbcSQ ^>9H U_bcQc_h^_ SbcQSYcm UYb[
S `aYS_U Y UQcm [_]Q^Ud

31D 845F834B?= G 9=17579C?

C_h^_ cQ[ WV5 hc_Rl _c`aQSYcm eQZ\ ^Q `VhQcm5 U_bcQc_h^_ [_]Q^Ul

31D =I69<57@C G 845F8<@9



<9A ?RkV[cl Y db\dTY _`VaQgY_^^_Z bYbcV]l

;_^Vh^_5 _Rlh^_ cQ[ ^V UV\Qoc5 `_\QTQpbm ^Q `_UbYbcV]d `VhQcY5 _U^Q[_ ^Q]
S UQ^^_] b\dhQV SQW^VV bQ] eQ[c cQ[_Z S_X]_W^_bcY7

CQ[_Z `_Uf_U `_XS_\pVc aQR_cQcm b dbca_ZbcSQ]Y S _b^_S^_] b `_]_jmo
cVf WV bYbcV]^lf SlX_S_S5 hc_ Y U\p _Rlh^lf eQZ\_S7 CQ[5 hc_Rl XQ`YbQcm
Y^e_a]QgYo S _`aVUV\ݷ^^lZ bV[c_a Wݷbc[_T_ UYb[Q5 S UadTYf _`VaQgY_^6
^lf bYbcV]Qf caVRdVcbp _RaQcYcmbp [ bYbcV]^_]d SlX_Sd5 b`VgYQ\m^_ `aVU6
^QX^QhV^^_]d U\p XQ`YbY bV[c_a_S eYXYhVb[_T_ UYb[Q7 3 ?B ^>9H U_bcQc_h6
^_ _c[alcm ^Q hcV^YV b`VgYQ\m^lZ eQZ\5 b__cSVcbcSdojYZ ^dW^_]d UYb[d5
b `_]_jmo SlX_SQ <C55; `_XYgY_^Ya_SQcmbp ^Q ^dW^lZ bV[c_a Y SlUQcm
_Rlh^lZ GB9D57 9]V^^_ cQ[ `a_Ybf_UYc5 ^Q`aY]Va5 e_a]QcYa_SQ^YV UYb[Q5
c7 V7 b_XUQ^YV eQZ\_S_Z bYbcV]l7

3 bcQalf SVabYpf U9>EH `aY SS_UV XSd[_S_T_ bYT^Q\Q b ]Y[a_e_^Q ]_W^_ Rl\_
_c[alcm ^Q hcV^YV eQZ\5 b__cSVcbcSdojYZ XSd[_S_]d dbca_ZbcSd5 Y `a_YXSVbcY hcV6
^YV7 @a_hYcQ^^do cQ[Y] _RaQX_] Y^e_a]QgYo ]_W^_ Rl\_ b^_SQ XQ`YbQcm S XSd[_S_V
dbca_ZbcS_5 S aVXd\mcQcV hVT_ XSd[ S_b`a_YXS_UY\bp7 ; b_WQ\V^Yo5 ^l^Vi^pp XSd[_SQp
`_UbYbcV]Q bcQ\Q b\Yi[_] ^QS_a_hV^^_Z U\p cQ[Yf ^QT\pU^lf UVZbcSYZ7

>QU_ _c]VcYcm5 hc_ ^V[_c_alV `VaYeVaYZ^lV dbca_ZbcSQ ]_Tdc ^V Y]Vcm
eQZ\_S_T_ `aVUbcQS\V^Yp7 >Q`aY]Va5 ^V S_ SbVf ?B bV]VZbcSQ ^>9H bdjV6
bcSdoc eQZ\l5 bSpXQ^^lV b bVcVSl]Y Y^cVaeVZbQ]YD U9>EH cQ[Yf eQZ\_S ^V
`_UUVaWYSQVc7

Dbca_ZbcSQ5 Y]VojYV `aVUbcQS\V^YV S SYUV eQZ\Q5 UV\pcbp ^Q USQ cY`QC
bY]S_\m^lV 1Y\Y `_c_[_SlV 5 _^Y WV RQZc6_aYV^cYa_SQ^^lV2
Y R\_h^lV 1R\_[6_aYV^cYa_SQ^^lV27 ?b^_S^lV _`VaQgYY ^QU
RQZc6_aYV^cYa_SQ^^l]Y dbca_ZbcSQ]Y ‑ XQ`Ybm Y hcV^YV _U^_T_ bY]6
S_\Q 1RQZcQ2 Y\Y Yf `_b\VU_SQcV\m^_bcY7 3 `a_cYS_`_\_W^_bcm nc_]d
R\_[6_aYV^cYa_SQ^^lV dbca_ZbcSQ S_b`aY^Y]Qocbp [Q[ faQ^Y\YjV UQ^^lf5
aQXUV\ݷ^^lf ^Q R\_[Y eY[bYa_SQ^^_T_ aQX]VaQD _b^_S^l]Y _`VaQgYp]Y5
b__cSVcbcSV^^_5 bcQ^_Spcbp hcV^YV Y XQ`Ybm XQUQ^^_T_ R\_[Q7 3 [QhVbcSV
`aY]Va_S RQZc6_aYV^cYa_SQ^^lf dbca_ZbcS ]_W^_ ^QXSQcm cVa]Y^Q\ 1[\Q6
SYQcdaQ Y dbca_ZbcS_ _c_RaQWV^Yp25 `aY^cVa 1c_h^VV T_S_ap5 `aY^cVa^lZ
`_ac25 ]Q^Y`d\pc_a 5ݷlim[ݷ XSd[_Sdo [Qacd7

BdjVbcSdVc gV\lZ apU bY]S_\m^lf `bVSU_dbca_ZbcS 5 ^V Y]VojYf eY6
XYhVb[_T_ S_`\_jV^Yp7 CQ[5 S dbca_ZbcS_ 845F8>E<< ]_W^_ XQ`YbQcm \o6
Rdo Y^e_a]QgYo5 [_c_aQp `_`a_bcd YT^_aYadVcbpD `_`lc[Q hYcQcm YX nc_T_
dbca_ZbcSQ SlXlSQVc bYcdQgYo Vg^_]ݷ eQZ\Q7ݷ Dbca_ZbcS_ 845F8J5B? `_XS_6
\pVc `a_hYcQcm \oR_Z _Rkݷ] UQ^^lf5 `aYhݷ] SbV `a_hYcQ^^lV RQZcl RdUdc
aQS^l ^d\oD XQ`YblSQcm S ^VT_5 [Q[ Y S 845F8>E<<5 ]_W^_ hc_ dT_U^_5 Sbp
ncQ Y^e_a]QgYp YT^_aYadVcbp7 Dbca_ZbcS_ 845F86E<< `_f_WV ^Q 845F8J5B?
cV]5 hc_ `aY hcV^YY SlUQݷc RVb[_^Vh^lZ `_c_[ ^d\VSlf RQZc_S5 Q S_c XQ`Ybm
SlXlSQVc cQ[do WV _iYR[d5 [Q[ `aY _cbdcbcSYY ]VbcQ ^Q UYb[VC SlX_S GB9D5
S_XSaQjQVc 6:5 `VaV]V^^Qp 5BB>? `aY^Y]QVc X^QhV^YV NWX\YL7 Dbca_ZbcS_
845F8B1>4?= SlUQݷc hYcQojV]d `a_gVbbd `_b\VU_SQcV\m^_bcm b\dhQZ^lf hY6
bV\5 Y c7 `7

3 SYUV R\_[6_aYV^cYa_SQ^^lf dbca_ZbcS _Rlh^_ `aVUbcQS\pocbp UYb[Y
Y UadTYV `_U_R^lV dbca_ZbcSQ7 >QU_ b[QXQcm5 hc_ UYb[_SlV dbca_ZbcSQ _Rlh6



>7;7 3S_U6SlS_U Y eQZ\_SlV bYbcV]l <9B

^_ `_XS_\poc hcV^YV Y\Y XQ`Ybm c_\m[_ gV\l]Y bV[c_aQ]Y5 hc_ _Rdb\_S\V6
^_ _b_RV^^_bcp]Y Yf eYXYhVb[_Z aVQ\YXQgYY5 ^_ ݷR\_[6_aYV^cYa_SQ^^_bcmݷ
eQZ\_S dbca_ZbcS [ nc_]d `ap]_T_ _c^_iV^Yp ^V Y]VVcC `aY aQR_cV b cQ[Y]
dbca_ZbcS_] `_\mX_SQcV\mb[Qp XQUQhQ ^V _RpXQ^Q b_R\oUQcm TaQ^Ygl bV[c_6
a_S Y ]_WVc5 [ `aY]Vad5 XQ`a_bYcm hcV^YV :999 RQZc5 `VaSlV :99 YX [_c_alf
\VWQc S _U^_] bV[c_aV5 b\VUdojYV >:; ‑ S b\VUdojV]5 Q _bcQSiYVbp <AA ‑
S caVcmV]7 ? c_]5 hc_Rl `a_hYcQcm SbV caY bV[c_aQ Y `_]VbcYcm S `Q]pcm
XQUQhY c_\m[_ ^dW^lV RQZcl5 `_XQR_cYcbp UaQZSVa UYb[Q7 =_W^_ SbcaVcYcm
dcSVaWUV^YV5 hc_ _b^_S^Qp _b_RV^^_bcm R\_[6_aYV^cYa_SQ^^lf dbca_ZbcS b_6
bc_Yc S ^Q\YhYY [ViQ S pUaV5 c_ Vbcm b_UVaWY]_V ^V[_c_alf R\_[_S pUa_
]_WVc UVaWQcm S `Q]pcY5 hc_ `_XS_\pVc n[_^_]Ycm ^Q _`VaQgYpf hcV^Yp5 Q
_`VaQgYY XQ`YbY _c[\QUlSQcm U_ ]_]V^cQ5 [_TUQ U\p [_^ca_\\VaQ UYb[Q ^V
RdUVc R_\VV SQW^lf UV\7

2\_[6_aYV^cYa_SQ^^lV Y RQZc6_aYV^cYa_SQ^^lV dbca_ZbcSQ `aVUbcQS\p6
oc b_R_Z Vjݷ USQ b`VgYQ\m^lf cY`Q eQZ\_S ^QapUd b UYaV[c_aYp]Y Y bY]6
S_\YhVb[Y]Y bbl\[Q]Y7 EQZ\l dbca_ZbcS ]_W^_ _c[alSQcm ^Q hcV^YV Y XQ6
`Ybm5 Q [ `_\dhV^^l] UVb[aY`c_aQ] `aY]V^pcm SlX_Sl B514 Y GB9D57 ;a_]V
c_T_5 R\_[6_aYV^cYa_SQ^^lV dbca_ZbcSQ `_UUVaWYSQoc `_XYgY_^Ya_SQ^YV b
`_]_jmo SlX_SQ <C55;7 2QZc6_aYV^cYa_SQ^^lV dbca_ZbcSQ _`VaQgYo
`_XYgY_^Ya_SQ^Yp ^V `_UUVaWYSQoc7 Nc_5 `_WQ\dZ5 ^QYR_\VV XQ]Vc^_V
_c\YhYV RQZc6_aYV^cYa_SQ^^lf dbca_ZbcS _c R\_[6_aYV^cYa_SQ^^lf b c_h[Y
XaV^Yp `aY[\QU^_T_ `a_TaQ]]YbcQ7 8Q]VcY] [bcQcY5 hc_ S]VbcV b _Rlh^l]Y
UYb[_Sl]Y eQZ\Q]Y R\_[6_aYV^cYa_SQ^^lV dbca_ZbcSQ YbhVa`lSQoc ]^_WV6
bcS_ `_XYgY_^YadV]lf `_c_[_S SS_UQ6SlS_UQD R_\miV cQ[Yf ^Vc5 b`VgYQ\m6
^lV eQZ\l SbVf _bcQ\m^lf cY`_S \YR_ S__RjV ^V ]_Tdc Rlcm _c[alcl ^Q
hcV^YV Y XQ`Ybm5 \YR_ ^V `_UUVaWYSQoc <C55;7

3 bYbcV]V OB55K\M S [Q[_Z6c_ ]_]V^c _c[QXQ\Ybm _c R\_[6_aYV^cYa_SQ^^lf
dbca_ZbcS5 ]_cYSYadp nc_ ^Vd`aQS\pV]_bcmo [ViQD cV`Vam cQ] SbV eQZ\l dbca_ZbcS
Y]Voc cY` RQZc6_aYV^cYa_SQ^^lf5 ^_ ^V[_c_alV YX ^Yf ‑ cV5 hc_ bSpXQ^l b UYb[Q]Y ‑
`_UUVaWYSQoc SlX_S <C55;7 3 ?B U9>EH5 Q aQS^_ Y S UadTYf bYbcV]Qf bV]VZbcSQ K\M
R\_h^lV dbca_ZbcSQ `_UUVaWYSQocbp `_6`aVW^V]d7

Pb^_5 hc_ d`aQS\V^YV dbca_ZbcSQ]Y ^V ]_WVc _TaQ^YhYSQcmbp c_\m[_ _`V6
aQgYp]Y hcV^Yp Y XQ`YbY7 5\p ]^_TYf dbca_ZbcS _`aVUV\V^l cQ[WV U_`_\6
^YcV\m^lV _`VaQgYY5 b`VgYeYhVb[YV U\p UQ^^_T_ dbca_ZbcSQ5 cQ[YV [Q[ _c6
[alcYV Y XQ[alcYV \_c[Q `aYS_UQ LM6[XV5 dbcQ^_S[Q b[_a_bcY _R]V^Q `_6
b\VU_SQcV\m^_T_ `_acQ5 ^YX[_da_S^VSQp aQX]Vc[Q TYR[Yf UYb[_S5 d`aQS\V^YV
Ta_][_bcmo S_b`a_YXSVUV^Yp XSd[Q XSd[_S_Z [Qac_Z Y c7 `7 3bV _`VaQgYY cQ6
[_T_ a_UQ Sl`_\^pocbp b `_]_jmo bYbcV]^_T_ SlX_SQ 9?3D<C

9>D 9?3D<19>D 645 9>D B5AE5CD5 7772D

@QaQ]Vca 64 XQUQݷc UVb[aY`c_a _c[alc_T_ eQZ\Q dbca_ZbcSQ5 `QaQ]Vca
B5AE5CD ‑ [_U ^dW^_Z _`VaQgYY7 3lX_S ]_WVc `_\dhQcm U_`_\^YcV\m^lV
`QaQ]Vcal5 caVRdV]lV U\p Sl`_\^V^Yp UQ^^_Z _`VaQgYY7 >Q`aY]Va5 b\VUd6
ojYZ [_U
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9>D 64 F ?@5>12845F834B?=25 Xh[MXWUbLXhWXWKUXLT2D
9?3D<1645 LM[XVNSNL]2D
9?3D<1645 LM[XVLUX\N][Jb2D

_c[a_Vc5 Q XQcV] XQ[a_Vc \_c_[ `aYS_UQ LM6[XV7 @QaQ]Vca XhWXWKUXLT XQ6
UQݷcbp5 hc_Rl YXRVWQcm `_Yb[Q UYb[Q S dbca_ZbcSV Y _iYR[Y S b\dhQV5 Vb\Y
UYb[ S dbca_ZbcS_ ^V SbcQS\V^7 6b\Y WV SbcQSYcm S c_ WV dbca_ZbcS_ ]dXl6
[Q\m^lZ UYb[ 11E49? LM25 [_U

CDBE3D 34B?=hD9 3D9D
3D9734D9hDB;9 F ;D
3D9734D9h9>49 F 9D
3D9734D9hDB;: F ;D
3D9734D9h9>4: F 9D
9?3D<1645 LM[XVYUJb][JTRWM5 63D92D

XQbcQSYc SQiV dbca_ZbcS_ S_b`a_YXSVbcY Sc_ado U_a_W[d UYb[Q7

>7;7?7 AQR_cQ b b_UVaWY]l] [QcQ\_T_S

;Q[ ]l dWV _c]VhQ\Y5 [QcQ\_T `aVUbcQS\pVc b_R_Z UYb[_SlZ eQZ\ b`V6
gYQ\m^_T_ cY`Q5 S [_c_a_] b_UVaWYcbp Y^e_a]QgYp _R Y]V^Qf eQZ\_S Y b_6
_cSVcbcSdojYf ^_]VaQf Y^UV[b^lf UVb[aY`c_a_S7

<oRlV YX]V^V^Yp S b_UVaWY]_] [QcQ\_T_S bYbcV]Q `a_YXS_UYc c_\m[_
bQ]Q ‑ `aY b_XUQ^YY5 dUQ\V^YY Y `VaVY]V^_SQ^YY eQZ\_S 1c_h^VV5 Wݷbc[Yf
bbl\_[ ^Q eQZ\l27 <oRlV `_`lc[Y hc_6c_ XQ`YbQcm S [QcQ\_T S _Rf_U ncYf
_`VaQgYZ5 _hVSYU^_5 `aYSV\Y Rl [ ^QadiV^Yo gV\_bc^_bcY eQZ\_S_Z bYbcV6
]l5 cQ[ hc_ pUa_ Yf ^V U_`db[QVc7 B UadT_Z bc_a_^l5 U_S_\m^_ hQbc_ caV6
RdVcbp dX^Qcm5 hc_ b_UVaWYcbp S [QcQ\_TV ‑ ^Q`aY]Va5 nc_ ^dW^_ [_]Q^UV
<C5 ^_5 [_^Vh^_5 ^V c_\m[_ VZ7 @_b[_\m[d hcV^YV Y^e_a]QgYY ^V ]_WVc bQ]_
`_ bVRV ^QadiYcm Vݷ gV\_bc^_bcm5 Q SbVS_X]_W^lV `a_SVa[Y `aQS U_bcd`Q Y
`a_hYV UVZbcSYp `aY YXS\VhV^YY Y^e_a]QgYY YX [QcQ\_TQ S_ ]^_T_] `_f_WY
^Q Q^Q\_TYh^lV UVZbcSYp `aY hcV^YY _Rlh^_T_ eQZ\Q5 bYbcV]Q `_XS_\pVc
_c[alSQcm [QcQ\_TY ^Q hcV^YV b `_]_jmo SlX_SQ ?@5> 1^_ c_\m[_ ^Q
hcV^YV27 3`a_hV]5 SlX_S B514 ^Q `_\dhV^^_] UVb[aY`c_aV Sbݷ aQS^_ aQR_cQcm
^V RdUVcD ^QXSQ^YV bYbcV]^_T_ SlX_SQ5 b`VgYQ\m^_ `aVU^QX^QhV^^_T_ U\p hcV6
^Yp YX UYaV[c_aYZ5 XQSYbYc _c [_^[aVc^_Z bYbcV]lD S ?B U9>EH Y OB55K\M
nc_c SlX_S ^QXlSQVcbp 75D45>DC5 `aYhݷ] aQR_cQVc _^ S _RVYf bYbcV]Qf _UY^Q6
[_S_5 ^_ e_a]Q\m^lV `a_eY\Y ‑ cY`l `aY^Y]QV]lf `QaQ]Vca_S ‑ aQX\YhQ6
ocbp7 9b`_\mX_SQcm VT_ ^Q`ap]do S \oR_] b\dhQV ^V b\VUdVc5 `_b[_\m[d nc_
caVRdVc X^Q^Yp S^dcaV^^VZ bcad[cdal [QcQ\_T_S Y [ c_]d WV bdjVbcSV^^_
_TaQ^Yh^YSQVc `VaV^_bY]_bcm `a_TaQ]]l ^Q UadTYV bYbcV]l7

2YR\Y_cV[Q pXl[Q BY `aVUdb]QcaYSQVc U\p Q^Q\YXQ b_UVaWY]_T_ [QcQ\_6
T_S 1UYaV[c_aYZ2 ed^[gYY ?@5>49B5 B51449B Y 3<?C549BC
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MR[ 3?@5>49B13?>CD 381B 3>1=52D
CDBE3D 49B5>D 3B51449B1MR[ 349B@2D
9>D 3<?C549B1MR[ 349B@2D

8QTQU_h^_V X^QhV^YV cY`Q MR[3 YTaQVc XUVbm `aYR\YXYcV\m^_ cd WV a_\m5 hc_
Y ORUN3 U\p Slb_[_da_S^VS_Z aQR_cl b eQZ\Q]YC nc_ d[QXQcV\m ^Q ^V[do
bcad[cdad5 b_XUQSQV]do RYR\Y_cV[_Z S bS_VZ `Q]pcY5 `aYhݷ] b_UVaWY]_V
nc_Z bcad[cdal ^Qb S_\^_SQcm ^V U_\W^_5 ^Q] _^Q Y^cVaVb^Q \Yim [Q[
Vhc_5^ݷ _RVb`VhYSQojVV aQR_cd b UYaV[c_aYVZ7ݷ

Ed^[gYp B51449B hYcQVc _hVaVU^do XQ`Ybm YX _c[alc_T_ b `_]_jmo
?@5>49B [QcQ\_TQ Y S_XSaQjQVc d[QXQcV\m ^Q ^V[do bcad[cdad5 Y]Vojdo cY`
CDBE3D 49B5>D7 BQ]Q ncQ bcad[cdaQ ^Qf_UYcbp cQ] WV5 TUV Y b_XUQ^^_V RYR6
\Y_cV[_Z ^Vhc_5 Y]V^dV]_V MR[5 Y bdjVbcSdVc S _U^_] n[XV]`\paV U\p [QW6
U_T_ _c[alc_T_ ^Q hcV^YV [QcQ\_TQ5 c_ Vbcm5 b[_aVV SbVT_5 hYcQp YX _U^_T_ Y
c_T_ WV `_c_[Q cY`Q MR[35 Sl [QWUlZ aQX RdUVcV `_\dhQcm _UY^ Y c_c WV QU6
aVbD nc_ ^dW^_ dhYclSQcm5 SVUm b_UVaWY]_V bcad[cdal 49B5>D5 S_XSaQjݷ^^_V
`aY `aVUlUdjV] _RaQjV^YY [ B51449B5 _[QWVcbp `VaVXQ`YbQ^_ b\VUdojY]
_RaQjV^YV]7

;_TUQ XQ`YbY S [QcQ\_TV XQ[Q^hYSQocbp5 B51449B S_XSaQjQVc W^UU5 `_b\V
hVT_ `_c_[ b\VUdVc XQ[alcm b `_]_jmo 3<?C549B5 hc_Rl SlbS_R_UYcm ^V^dW6
^lZ cV`Vam eQZ\_SlZ UVb[aY`c_a7

5_S_\m^_ bS_V_RaQX^_ _Rbc_pc UV\Q b `_\p]Y bcad[cdal 49B5>D7 =_W6
^_ b_SVaiV^^_ c_h^_ b[QXQcm c_\m[_ _U^_C S bcad[cdaV `aYbdcbcSdVc `_\V
4h>1=55 `aVUbcQS\pojVV b_R_Z ]QbbYS n\V]V^c_S cY`Q 381B5 ^_ [Q[_S aQX6
]Va nc_T_ ]QbbYSQ ‑ S _RjV] b\dhQV ^VYXSVbc^_7 2YR\Y_cV[Q `_UUVaWYSQVc
[_^bcQ^cd WJVNhVJa5 aQS^do ]Q[bY]Q\m^_Z U\Y^V Y]V^Y eQZ\Q5 faQ^Y]_T_ S
UYaV[c_aYYD S R_\miY^bcSV b\dhQVS nc_ hYb\_ ;>>5 ^_ ^Y[Q[_Z TQaQ^cYY nc_T_
^V UQݷcbp7 ;a_]V c_T_5 _Rlh^_ bcad[cdaQ 49B5>D b_UVaWYc `_\V 4h9>?5 Y]V6
ojVV [Q[_Z6c_ gV\_hYb\V^^lZ cY` 1^Q`aY]Va5 S bYbcV]V QSc_aQ [^YTY nc_
_[QXQ\bp E>C97>54 <?>7D bYbcV]^lV XQT_\_S_h^lV eQZ\l _R_X^QhQoc nc_c
cY` Y]V^V] 9>?hD5 SS_UY]l] b `_]_jmo DI@545627 3 `_\V 4h9>? XQ`YblSQ6
Vcbp ^_]Va Y^UV[b^_T_ UVb[aY`c_aQ 196>?4527 ;Q[ `aQSY\_5 bcad[cdaQ 49B5>D
Y]VVc Y UadTYV `_\p5 ^_ _^Y b`VgYeYh^l U\p [_^[aVc^_Z bYbcV]l7

>Q`aY]Va5 b\VUdojQp `a_TaQ]]Q `aY^Y]QVc S [QhVbcSV `QaQ]VcaQ [_6
]Q^U^_Z bca_[Y Y]p [QcQ\_TQ 1Vb\Y `QaQ]Vca ^V XQUQ^5 Yb`_\mXdVcbp cV[d6
jYZ [QcQ\_T2 Y SlUQݷc b`Yb_[ Y]ݷ^ eQZ\_S S nc_] [QcQ\_TV5 `_ _U^_]d Y]V^Y
S bca_[VC

39>3<E45 ECD49?78G 83 @??Bh<C73 38
39>3<E45 ECIC8DI@5C78G
39>3<E45 E49B5>D78G
9>D =19>19>D 1B735 381B 331B7F2
K

MR[ 349BD
CDBE3D 49B5>D 345>DD
3?>CD 381B 3>1=5 F 272D
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>7;7@7 ?c_RaQWV^YV eQZ\_S S `Q]pcm

3 XL ^>9H `aVUdb]_caV^Q S_X]_W^_bcm _c_RaQWV^Yp b_UVaWY]_T_ ^V[_6
c_a_T_ eQZ\Q S SYacdQ\m^_V QUaVb^_V `a_bcaQ^bcS_ `a_gVbbQ7 3 aVXd\mcQcV
cQ[_T_ _c_RaQWV^Yp `_pS\pVcbp S_X]_W^_bcm aQR_cl b UQ^^l]Y S eQZ\V [Q[
b _Rlh^l]Y `VaV]V^^l]Y S _`VaQcYS^_Z `Q]pcY5 c_ Vbcm5 ^Q`aY]Va5 b `_]_6
jmo `aYbSQYSQ^YZ7 ?c_RaQWV^YV _bdjVbcS\pVcbp bYbcV]^l] SlX_S_] ==1@C

F?94 3==1@1F?94 3CD1BD5 9>D <5>7D85 9>D @B?D53D9?>5
9>D 6<17C5 9>D 645 9>D ?66C5D2D

@VaVU _RaQjV^YV] [ ==1@ eQZ\ U_\WV^ Rlcm _c[alc b `_]_jmo ?@5>D SlX_S
`aY^Y]QVc UVb[aY`c_a eQZ\Q5 `_U\VWQjVT_ _c_RaQWV^Yo5 hVaVX `QaQ]Vca
647 @QaQ]Vcal ?66C5D Y <5>7D8 XQUQoc b__cSVcbcSV^^_ `_XYgYo ^QhQ\Q _c_R6
aQWQV]_T_ dhQbc[Q S eQZ\V Y VT_ U\Y^d7 8UVbm ^dW^_ XQ]VcYcm5 hc_ Y U\Y^Q5
Y `_XYgYp U_\W^l Rlcm [aQc^l ^V[_c_a_]d `aVU_`aVUV\ݷ^^_]d hYb\d5 ^Q6
XlSQV]_]d aQX]Va_] bcaQ^Ygl7 6T_ ]_W^_ dX^Qcm b `_]_jmo ed^[gYY

9>D 75D@175C9J512D

AQX]Va bcaQ^Ygl U\p ==1@ S _RjV] b\dhQV ]_WVc ^V b_S`QUQcm b aQX]Va_] bcaQ^Y6
gl SYacdQ\m^_Z `Q]pcYD cQ[5 ^Q ^V[_c_alf bcQalf SVabYpf U9>EH SlX_S 75D@175C9J5
S_XSaQjQ\ hYb\_ :?5 f_cp cQ[Yf SYacdQ\m^lf bcaQ^Yg ^Vc ^Y ^Q _U^_Z QafYcV[cdaV7

@QaQ]Vca @B?D53D9?> SlX_SQ ==1@ XQUQݷc aVWY] U_bcd`Q [ `_\dhQV]_6
]d dhQbc[d SYacdQ\m^_Z `Q]pcY7 5\p nc_T_ b\dWQc [_^bcQ^cl Y[X]h[NJM5
Y[X]h`[R]N Y Y[X]hNaNL5 [_c_alV ]_W^_ _RkVUY^pcm _`VaQgYVZ `_RYc_S_6
T_ 7ݷY\Yݷ ;Q[ pb^_ YX ^QXSQ^Yp5 `VaSlV USV [_^bcQ^cl b__cSVcbcSdoc U_6
bcd`d ^Q XQ`Ybm Y hcV^YV7 CaVcmp `_XS_\pVc `VaVUQSQcm d`aQS\V^YV S _R6
\Qbcm _c_RaQWV^Yp5 c_ Vbcm Yb`_\^pcm cQ] [_UD nc_ Yb`_\mXdVcbp5 ^Q`aY6
]Va5 `aY `_UTadX[V UY^Q]YhVb[Yf RYR\Y_cV[7 BdjVbcSdVc cQ[WV [_^bcQ^cQ
Y[X]hWXWN5 b__cSVcbcSdojQp XQ`aVcd U_bcd`Q \oR_T_ SYUQ7 8QUQSQV]lZ `Q6
aQ]Vca_] @B?D53D9?> U_bcd` U_\WV^ Rlcm b_S]VbcY] b aVWY]_]5 S [_c_a_]
Rl\ _c[alc eQZ\C cQ[5 Vb\Y eQZ\ _c[alc S aVWY]V _]c_\mݷ hcV^YV5ݷ c_ Vbcm



>7;7 3S_U6SlS_U Y eQZ\_SlV bYbcV]l <:<

S SlX_SV ?@5> Rl\ Yb`_\mX_SQ^ e\QW_[ Xh[MXWUb5 c_ `_`lc[Q _c_RaQXYcm
eQZ\ S `Q]pcm b aVWY]_]5 U_`db[QojY] XQ`Ybm5 SlX_SVc _iYR[d7

3 [QhVbcSV `QaQ]VcaQ 6<17C d[QXlSQoc \YR_ VJYh\QJ[NM5 \YR_
VJYhY[R_J]N 1S nc_] b\dhQV YX]V^V^Yp5 `a_YXS_UY]lV S SYacdQ\m^_] QUaVb6
^_] `a_bcaQ^bcSV5 ^Y[Q[ ^Q eQZ\V ^V _caQXpcbp27 ;a_]V c_T_5 [ \oR_]d YX
ncYf USdf e\QT_S ]_W^_ U_RQSYcm hVaVX _`VaQgYo `_RYc_S_T_ ݷY\Yݷ e\QW[Y
U_`_\^YcV\m^lf _`gYZ7 BaVUY ncYf _`gYZ Vbcm VJYhJWXWbVX^\5 `_XS_\pojQp
_R_ZcYbm RVX eQZ\Q5 c_ Vbcm b_XUQcm `a_bc_ _R\Qbcm SYacdQ\m^_Z `Q]pcYD S
nc_] b\dhQV `QaQ]Vcal 64 Y ?66C5D YT^_aYadocbp7

@Q]pcm5 SlUV\V^^Qp b `_]_jmo ==1@ b _U^_SaV]V^^l] d[QXQ^YV]
VJYhJWXWbVX^\ Y VJYh\QJ[NM5 _c\YhQVcbp _c _Rlh^_Z `Q]pcY cV]5 hc_ `aY
b_XUQ^YY ^_S_T_ `a_gVbbQ _^Q bcQ^_SYcbp U_bcd`^Q YX _R_Yf `a_gVbb_S5 c_
Vbcm YX]V^V^Yp5 bUV\Q^^lV S cQ[_Z `Q]pcY `_a_WUݷ^^l] `a_gVbb_]5 RdUdc
U_bcd`^l a_UYcV\mb[_]d Y ^Q_R_a_cD nc_ ^QXlSQVcbp aQXUV\pV]_Z `Q]p6
cmo 1Q^T\7 C81B54 =5=?BI27 AQXUV\pV]Qp `Q]pcm Y^_TUQ Yb`_\mXdVcbp U\p
_aTQ^YXQgYY SXQY]_UVZbcSYp ]VWUd `a_gVbbQ]YD ^QU_ b[QXQcm5 hc_ aQR_cQ b
aQXUV\pV]_Z `Q]pcmo `_a_WUQVc gV\lZ apU ^V_hVSYU^lf `a_R\V]5 [_c_al]
RdUVc `_bSpjV^Q _cUV\m^Qp 1bVUm]Qp2 hQbcm ^QiVZ [^YTY7

@QaQ]Vca CD1BD `_XS_\pVc d[QXQcm bYbcV]V5 S [Q[_] ]VbcV ^QiVT_ QUaVb6
^_T_ `a_bcaQ^bcSQ ^Q] f_cV\_bm Rl SYUVcm ^_Sdo _R\Qbcm `Q]pcY7 ?Rlh^_
`_\mX_SQcV\mb[YV `a_TaQ]]l ^V Yb`_\mXdoc ncd S_X]_W^_bcmD S [QhVbcSV `Q6
aQ]VcaQ CD1BD ]_W^_ `VaVUQcm W^UU5 c_TUQ bYbcV]Q bQ]Q SlRVaVc bS_R_U^do
_R\Qbcm SYacdQ\m^_T_ QUaVb^_T_ `a_bcaQ^bcSQ7

3lX_S ==1@ S_XSaQjQVc d[QXQcV\m ^Q b_XUQ^^do _R\Qbcm SYacdQ\m^_Z `Q6
]pcY7 ?Rlh^_ nc_c d[QXQcV\m `aV_RaQXdoc [ UadT_]d cY`d5 ^Q`aY]Va [ 381B37
3 b\dhQV _iYR[Y ==1@ S_XSaQjQVc X^QhV^YV VJYhOJRUNM5 aQS^_V 6:5 `aV_RaQ6
X_SQ^^_Z [ cY`d F?9437

@aYSVUݷ] `aY]VaC

9>D 645 @7CD
381B 3@D
9>D C9J5 F =9B?D
@7C F 75D@175C9J512D
C9J5 F 11C9J56:2 8 @7C 4 :2 3 @7CD

83 ]Y^Y]Q\m^_V gV\_V hYb\_5 R_\miVV \YR_ aQS^_V
Ybf_U^_]d Y `aY nc_] [aQc^_V aQX]Vad bcaQ^Ygl 38

64 F ?@5>1269<5741D25 Xh[M`[2D
96164 FF 6:2 K

83 777 _RaQR_c[Q _iYR[Y 777 38
M
@ F ==1@1W^UU5 C9J55 Y[X]h[NJMLY[X]h`[R]N5 VJYh\QJ[NM5 645 92D
961@ FF VJYhOJRUNM2 K

83 777 _RaQR_c[Q _iYR[Y 777 38
M



<:= ?RkV[cl Y db\dTY _`VaQgY_^^_Z bYbcV]l

@_b\V Sl`_\^V^Yp ncYf UVZbcSYZ SlaQWV^YV @d;>f RdUVc aQS^_ X^QhV^Yo
;?6T_ RQZcQ S eQZ\V 269<5741D25 `aYhݷ] _`VaQgYp `aYbSQYSQ^Yp @d;>f F ’1’
XQ^Vbݷc S nc_c RQZc bY]S_\ ’1’7

?c]V^Ycm _c_RaQWV^YV5 b_XUQ^^_V SlX_S_] ==1@5 ]_W^_ b `_]_jmo Sl6
X_SQ =E>=1@C

9>D =E>=1@1F?94 3CD1BD5 9>D <5>7D82D

EYXYhVb[do XQ`Ybm S eQZ\ YX]V^V^YZ5 bUV\Q^^lf S _R\QbcY _c_RaQWV^Yp5 bY6
bcV]Q ]_WVc `a_YXSVbcY ^V baQXd7 B `_]_jmo SlX_SQ =CI>3 ]_W^_ XQbcQSYcm
bYbcV]d `a_YXSVbcY XQ`Ybm ^V]VU\V^^_D YXdhV^YV nc_T_ SlX_SQ _bcQS\pV] hY6
cQcV\o U\p bQ]_bc_pcV\m^_Z aQR_cl7

?c]VcY]5 hc_ SlX_S ==1@5 YX^QhQ\m^_ `aVU^QX^QhQSiYZbp U\p aQR_cl b
b_UVaWY]l] UYb[_Slf eQZ\_S5 S ^QiV SaV]p S_b`aY^Y]QVcbp b[_aVV [Q[ d^Y6
SVabQ\m^lZ Y^cVaeVZb U\p b_XUQ^Yp _R\QbcVZ SYacdQ\m^_Z `Q]pcY7 CQ[5 S bY6
bcV]Qf bV]VZbcSQ K\M Y]V^^_ nc_c SlX_S Yb`_\mXdVc ed^[gYp =1<<?35 hc_Rl
XQcaVR_SQcm d bYbcV]l _hVaVU^do `_agYo `Q]pcY7 >Q`aY]Va5 `_b\V Sl`_\6
^V^Yp

@ F ==1@1W^UU5 C9J55 Y[X]h[NJMLY[X]h`[R]N5
VJYhY[R_J]NLVJYhJWXWbVX^\5 95 92D

d[QXQcV\m @ RdUVc b_UVaWQcm QUaVb ^_S_Z _R\QbcY SYacdQ\m^_Z `Q]pcY5 `_6
\dhV^^_Z ^V`_baVUbcSV^^_ _c _`VaQgY_^^_Z bYbcV]l7

>7<7 @a_gVbbl

>7<7:7 @a_gVbbC hc_ nc_ cQ[_V

;Q[ dWV T_S_aY\_bm5 `_\mX_SQcV\mb[YV `a_TaQ]]l Sl`_\^pocbp `_U
d`aQS\V^YV] _`VaQgY_^^_Z bYbcV]l S SYUV `a_gVbb_S D Y^QhV T_S_ap5 `a_6
gVbb ‑ nc_ ^V[Qp bdj^_bcm5 b_XUQSQV]Qp pUa_] _`VaQgY_^^_Z bYbcV]l5 hc_Rl
Sl`_\^pcm `_\mX_SQcV\mb[do `a_TaQ]]d7

;Q[ nc_ hQbc_ RlSQVc S cVf^YhVb[Yf UYbgY`\Y^Qf5 c_ Y\Y Y^_V `_^pcYV
b`_^cQ^^_ e_a]YadVcbp S baVUV b`VgYQ\Ybc_S5 _RaVcQVc dbc_ZhYSlV _hVacQ6
^Yp5 Q [_TUQ [c_6c_ b`_fSQclSQVcbp5 hc_ ^_SlZ cVa]Y^ ^V Y]VVc bca_T_T_
_`aVUV\V^Yp5 _[QXlSQVcbp dWV `_XU^_C cVa]Y^ WYSݷc bS_VZ WYX^mo Y b_SVa6
iV^^_ ^V WV\QVc d[\QUlSQcmbp S aQ][Y \oRlf _`aVUV\V^YZ7 9]V^^_ cQ[
`a_YX_i\_ Y b `_^pcYV] `a_gVbbQC [QWUlZ `a_TaQ]]Ybc `_^Y]QVc5 hc_ nc_
cQ[_V5 ^_ ^Y[c_ ^V ]_WVc UQcm cQ[_V _`aVUV\V^YV5 U\p [_c_a_T_ ^V\mXp Rl\_
Rl b f_Ud `aVUkpSYcm [_^ca`aY]Va7 ;Q[_V Rl _`aVUV\V^YV `a_gVbbQ ^Y UQ6
SQ\_bm5 SbVTUQ ]_W^_ `aYUd]Qcm hc_6c_5 hc_ `a_gVbb_] ^V pS\pVcbp5 ^_ `_U
_`aVUV\V^YV `_Uf_UYc5 Y\Y hc_6c_5 hc_ ^V `_Uf_UYc5 ^_ `aY nc_] pS\pVcbp
`a_gVbb_]7



>7<7 @a_gVbbl <:>

3 bQ]_] `VaS_] `aYR\YWV^YY ]_W^_ bhYcQcm5 hc_ `a_gVbb ‑ nc_ `a_TaQ]6
]Q5 [_c_ado XQ`dbcY\Y ^Q Sl`_\^V^YVD Sl`_\^pV]Qp `ap]_ bVZhQb `a_TaQ]6
]Q5 [a_]V b_RbcSV^^_ ]QiY^^_T_ [_UQ5 Vݷ b_bcQS\pojVT_5 _R\QUQVc cQ[WV cV6
[djY]Y X^QhV^Yp]Y `VaV]V^^lf5 cV[djVZ `_XYgYVZ Yb`_\^V^Yp Y `a_hY]Y
_b_RV^^_bcp]Y5 _RaQXdojY]Y Vݷ b_bc_p^YV 7 ;a_]V c_T_5 XQ`djV^^Qp `a_6
TaQ]]Q ]_WVc S\QUVcm [Q[Y]Y6c_ _RkV[cQ]Y5 ^Qf_UpjY]Ybp S^V Vݷ ‑ ^Q`aY6
]Va5 _c[alcl]Y eQZ\Q]YD [Q[ dWV T_S_aY\_bm5 b `a_gVbb_] bSpXQ^l _`aVUV6
lV^^ݷ\ `_\^_]_hYp7 5_ZUp U_ nc_T_ ]_]V^cQ5 ]l ]_WV] XQ]VcYcm5 hc_ ^QiV
aVUV\V^YV`_ݷ S `VaS_] `aYR\YWV^YYݷ dWV _`a_SVaT^dc_C pUa_ _`VaQgY_^^_Z
bYbcV]l5 S^V Sbp[_T_ b_]^V^Yp5 `aVUbcQS\pVc b_R_Z `a_TaQ]]d Y UQWV Sl6
`_\^pVcbp5 ^_ `a_gVbb_] ^V pS\pVcbp5 b pUa_] ^V bSpXQ^l ^Y `_\^_]_hYp
1_^Y d ^VT_ RVXTaQ^Yh^l5 [ c_]d WV Vb\Y b`a_bYcm5 [c_ b\VUYc XQ `_\^_6
]_hYp]Y `a_gVbbQ5 `aQSY\m^l] _cSVc_] RdUVc [Q[ aQX _pUaݷ _`VaQgY_^^_Z
bYbcV]l5ݷ Q XQ `_\^_]_hYp]Y bQ]_T_ pUaQ b\VUYcm ^V[_]d25 ^Y b_bc_p^YV
Sl`_\^V^Yp 1S XQSYbY]_bcY _c `_Uf_UQ [ aVQ\YXQgYY pUaQ S [ݷ^ ]_WVc bd6
jVbcS_SQcm ^Vb[_\m[_ [_^cV[bc_S Sl`_\^V^Yp _U^_SaV]V^^_27 3`a_hV]5 nc_
UQWV ^V bc_\m SQW^_C `a_bc_ \oR_Z `a_TaQ]]Ybc5 Y]VojYZ UV\_ b `a_gVb6
bQ]Y5 b[QWVc5 hc_ Yb`_\^pojVVbp ^Q ]QiY^V pUa_ _`VaQgY_^^_Z bYbcV]l ‑
nc_ ^V `a_gVbb7

=VWUd `a_hY]5 c_ WV bQ]_V ]_W^_ b[QXQcm `a_ b`VgYeYhVb[YV bYcdQgYY5 [_TUQ
_`VaQgY_^^_Z bYbcV]l S__RjV ^VcD Y]V^^_ cQ[5 ^Q [_\_Tݷ WV\VXVݷ 1b__cSVcbcSdojYZ
Q^T\YZb[YZ cVa]Y^ ‑ ?> 21B5 =5D1< Y\Y ?> 21B5 2?>5C25 Sl`_\^pocbp `a_iYS[Y ]Y[a_6
[_^ca_\\Va_S7 3 cQ[_Z SlhYb\YcV\m^_Z bYbcV]V `a_TaQ]]Q S__RjV _U^Q5 VZ ^V [ [_]d
_RaQjQcmbp5 Vݷ ^V[_]d [_^ca_\Ya_SQcm7 >Vb]_cap ^Q c_5 hc_ `a_TaQ]]Q5 _hVSYU^_5 XQ6
`djV^Q Y Sl`_\^pVcbp5 c_ Vbcm _R\QUQVc b_bc_p^YV]5 ^QXlSQcm nc_ pS\V^YV `a_gVbb_]
^Y[_]d S T_\_Sd ^V `aYf_UYc7

9b`aQSYcm bYcdQgYo `_XS_\pVc ^VR_\mi_V dc_h^V^YVC `a_gVbb ‑ nc_ `a_6
TaQ]]Q5 [_c_ado XQ`dbcY\Y ^Q Sl`_\^V^YV `_U d`aQS\V^YV] _`VaQgY_^^_Z
bYbcV]l7 3 cQ[_] SYUV _`aVUV\V^YV ]_W^_ `aY^pcm S [QhVbcSV aQR_hVT_5 ^_ Y
_^_ _[QWVcbp _`a_SVaT^dc_5 [_TUQ ]l _R^QadWY]5 hc_ S bYbcV]Qf bV]VZbcSQ
^>9H ]_W^_ S aQ][Qf _U^_T_ `a_gVbbQ XQ]V^Ycm _U^d Sl`_\^pojdobp `a_6
TaQ]]d ^Q UadTdo7 3`a_hV]5 nc_ ^V bcaQi^_D b\VUdVc5 `_6SYUY]_]d5 `_]^Ycm5
hc_ bca_T_T_ _`aVUV\V^Yp `a_gVbbQ ^Vc 1Y ^V ^QU_25 ^_ `aY nc_] aQbb]_caV^YV
`a_gVbbQ [Q[ a_TaQ]]l5`ݷ [_c_aQp Sl`_\^pVcbp `_U d`aQS\V^YV] ?Bݷ `_X6
S_\pVc ^Q] `aYR\YXYcmbp [ `_^Y]Q^Yo UVZbcSYcV\m^_Z bdj^_bcY `a_gVbbQ7

; bdj^_bcY `a_gVbb_S ]_W^_ `_U_ZcY b UadT_Z bc_a_^l7 5\p c_T_5 hc_Rl
XQ`dbcYcm S bYbcV]V ^Q Sl`_\^V^YV ^V[do `a_TaQ]]d5 pUa_ U_\W^_5 _hVSYU6
^_5 b_XUQcm S bS_VZ `Q]pcY _`aVUV\ݷ^^do bcad[cdad UQ^^lf5 Y\Y5 T_S_ap
R_\VV 5ݷ_^Qdh^ݷ ^V[YZ _RkV[c7 3 nc_] _RkV[cV 1bcad[cdaV UQ^^lf2 RdUdc b_6
UVaWQcmbp5 ^Q`aY]Va5 bSVUV^Yp _ `Q]pcY5 [_c_aQp SlUV\V^Q XQ`djV^^_Z `a_6
TaQ]]V5 _ Vݷ `_\^_]_hYpf5 _R _c[alclf Vo eQZ\Qf 1`_c_[Qf SS_UQ6SlS_UQ2 Y
]^_T_V UadT_V7 3 nc_Z WV bcad[cdaV UQ^^lf S cV `VaY_Ul5 [_TUQ `a_TaQ]]Q
SaV]V^^_ b^pcQ b Sl`_\^V^Yp5 RdUVc faQ^Ycmbp b_UVaWY]_V aVTYbca_S gV^6
caQ\m^_T_ `a_gVbb_aQC `aY b^pcYY `a_TaQ]]l b Sl`_\^V^Yp pUa_ b[_`YadVc
b_UVaWY]_V aVTYbca_S S ^Qi _RkV[c5 Q `aY S_X_R^_S\V^YY Sl`_\^V^Yp ‑ XQ6



<:? ?RkV[cl Y db\dTY _`VaQgY_^^_Z bYbcV]l

`_\^Yc aVTYbcal Y^e_a]QgYVZ5 aQ^VV b_faQ^ݷ^^_Z S _RkV[cV7 @a_TaQ]]Ybcl5
`YidjYV hQbcY pUaQ _`VaQgY_^^_Z bYbcV]l5 hQbc_ T_S_apc5 hc_ nc_c _RkV[c
pUaQ Y Vbcm `a_gVbbD Y^QhV T_S_ap5 `a_gVbb ‑ nc_ bcad[cdaQ UQ^^lf5 b_XUQ6
SQV]Qp S pUaV _`VaQgY_^^_Z bYbcV]l U\p `_UUVaW[Y Sl`_\^V^Yp `_\mX_SQ6
cV\mb[_Z `a_TaQ]]l7 ;_^Vh^_5 nc_ c_WV ^Y[_Y] _RaQX_] ^V _`aVUV\V^YV5 nc_
b[_aVV _caQWV^YV _`aVUV\ݷ^^_Z c_h[Y XaV^Yp7

>7<7;7 BS_ZbcSQ `a_gVbbQ

>V Y]Vp S_X]_W^_bcY UQcm _`aVUV\V^YV `a_gVbbQ5 ]l S_b`_\^Y] nc_c `a_6
RV\5 _RbdUYS5 [Q[Y]Y `a_gVbb _R\QUQVc bS_ZbcSQ]Y7 @aVWUV SbVT_ _c]VcY]5
hc_ [QWUlZ `a_gVbb S bYbcV]V Y]VVc d^Y[Q\m^lZ YUV^cYeY[Qc_a ‑ gV\_V
hYb\_5 ^QXlSQV]_V ݷ94@ݷ _c b\_S @B?35CC 945>D9fi5B7 3 ?B ^>9H b `a_gVbb_]
bSpXQ^ cQ[WV `QaQ]Vca @@945 aQS^lZ YUV^cYeY[Qc_ad a_UYcV\mb[_T_ `a_6
gVbbQ5 c7 V7 `a_gVbbQ5 `_a_UYSiVT_ UQ^^lZ5 Vb\Y nc_c `a_gVbb Vjݷ bdjVbcSdVcD
Vb\Y a_UYcV\mb[YZ `a_gVbb XQSVaiQVcbp aQ^miV `_a_WUݷ^^_T_5 @@94 `_c_]6
[Q bcQ^_SYcbp aQSV^ :7 9UV^cYeY[QgYp `a_gVbbQ ^Q nc_] ^V XQ[Q^hYSQVcbpC
[QWUlZ `a_gVbb S ?B ^>9H _c^_bYcbp [ ^V[_Z Tad``V S aQ][Qf bVQ^bQ5 [_c_6
alV _R_X^QhQocbp YUV^cYeY[Qc_a_] Tad``l `a_gVbb_S 1@7945 @B?35CC 7B?E@
945>D9fi5B2 Y YUV^cYeY[Qc_a_] bVQ^bQ 1C945 C5CC9?> 945>D9fi5B27 BVQ^bl Y Tad`6
`l `a_gVbb_S ]l `_Ua_R^_ aQbb]_caY] S 7;7=7<ݷ

@aY _RbdWUV^YY XQUQh5 aViQV]lf _`VaQgY_^^l]Y bYbcV]Q]Y5 ]l S ;7:7<ݷ
b`VgYQ\m^_ `_UhVa[^d\Y SQW^_bcm aQXTaQ^YhV^Yp `_\^_]_hYZ5 d`_]p^dS `aY
nc_]5 hc_ `_\^_]_hYp]Y S bYbcV]V ^Q bQ]_] UV\V _R\QUQVc ^V `_\mX_SQcV\m5 Q
`a_gVbb5 XQ`djV^^lZ _c VT_ Y]V^Y7 3 bYbcV]Qf bV]VZbcSQ ^>9H Y^e_a]QgYp5
_`aVUV\pojQp `_\^_]_hYp `a_gVbbQ5 S[\ohQVc YUV^cYeY[Qc_a `_\mX_SQcV6
\p 1E945 EC5B 945>D9fi5B25 YUV^cYeY[Qc_a Tad``l `_\mX_SQcV\VZ 17945 7B?E@
945>D9fi5B25 Q cQ[WV neeV[cYS^lV YUV^cYeY[Qc_al `_\mX_SQcV\p Y Tad``l
15E94 Y 57945 _c b\_SQ 5ff53D9F527 3 R_\miY^bcSV b\dhQVS neeV[cYS^lV YUV^cY6
eY[Qc_al b_S`QUQoc b _Rlh^l]YD `aY]Va_] b\dhQp5 [_TUQ nc_ ^V cQ[5 b\dWQc
cQ[ ^QXlSQV]lV CE946`a_TaQ]]l5 c_ Vbcm `a_TaQ]]l5 Sl`_\^pV]lV b `aQSQ6
]Y `_\mX_SQcV\p5 S\QUVojVT_ Yb`_\^pV]l] eQZ\_] UQ^^_Z `a_TaQ]]l5 Q ^V
c_T_ `_\mX_SQcV\p5 [_c_alZ `a_TaQ]]d XQ`dbcY\ 1b]7 27;7;7<ݷ

DX^Qcm bS_Y X^QhV^Yp E945 7945 5E945 57945 @945 @@945 C94 Y @794 `a_gVbb
]_WVc b `_]_jmo bYbcV]^lf SlX_S_S5 [_c_alV cQ[ Y ^QXlSQocbp 75D@945
75DE945 75D794 Y c7 U7 3bV ncY ed^[gYY SlXlSQocbp RVX `QaQ]Vca_S Y S_XSaQ6
jQoc X^QhV^YV b__cSVcbcSdojVT_ bS_ZbcSQ `a_gVbbQD _iYR_h^lV bYcdQgYY
U\p ^Yf ^V `aVUdb]_caV^l7 @QaQ]Vcal @94 Y @@94 1YUV^cYeY[Qc_a `a_gVbbQ
Y VT_ `aVU[Q2 YX]V^Ycm ^V\mXp7 =Q^Y`d\pgYp `QaQ]VcaQ]Y C94 Y @794 RdUVc
aQbb]_caV^Q `aY _RbdWUV^YY bVQ^b_S Y Tad`` `a_gVbb_S 27;7=7<ݷ1 @QaQ]Vc6
al E945 7945 5E94 Y 5794 S ^V[_c_alf b\dhQpf ]_Tdc ]V^pcmbpD _R nc_] aVhm
`_ZUݷc `aY aQbb]_caV^YY `_\^_]_hYZ `a_gVbb_S 27::7>7<ݷ1

@a_U_\WQp aQbb]_caV^YV bS_ZbcS `a_gVbb_S5 ]l ]_WV] U_TQUQcmbp5 hc_
d [QWU_T_ `a_gVbbQ Y]VVcbp SlUV\V^^Qp V]d `Q]pcm5 SVUm Y^QhV _^ ^V ]_T
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Rl Sl`_\^pcmbpD [Q[ ]l dWV X^QV] YX _`lcQ aQR_cl ^Q pXl[V QbbV]R\VaQ5
`Q]pcm `a_gVbbQ b_bc_Yc YX ^Vb[_\m[Yf bVT]V^c_S Y\Y bV[gYZ7 3 bV[gYY [_6
UQ faQ^Ycbp S SYUV ]QiY^^_T_ [_UQ b_RbcSV^^_ `a_TaQ]]Q5 Sl`_\^pojQpbp
S UQ^^_] `a_gVbbV7 9X]V^pcm b_UVaWY]_V nc_Z _R\QbcY `Q]pcY `a_gVbb ^V
]_WVc5 hc_ `_XS_\pVc `aY XQ`db[V ^Vb[_\m[Yf n[XV]`\pa_S _U^_Z Y c_Z WV
`a_TaQ]]l UVaWQcm S `Q]pcY c_\m[_ _U^d [_`Yo Vݷ [_UQ7 3 bV[gYY UQ^^lf
aQb`_\QTQocbp T\_RQ\m^lV `VaV]V^^lV Y ^VRVXlXSVbc^Qp [dhQ5 YX [_c_a_Z
SlUV\pocbp _R\QbcY `Q]pcY U\p UY^Q]YhVb[Yf `VaV]V^^lf7 >Q[_^Vg5 bV[gYp
bcV[Q Yb`_\mXdVcbp U\p _aTQ^YXQgYY f_a_i_ X^Q[_]_T_ ^Q] Q``QaQc^_T_ bcV6
[Q5 faQ^pjVT_ \_[Q\m^lV `VaV]V^^lV `_U`a_TaQ]] Y QUaVbQ S_XSaQcQ YX ^Yf7
3 `a_bcaQ^bcSV `Q]pcY5 `aY^QU\VWQjV] `a_gVbbd5 ]_Tdc `aYbdcbcS_SQcm Y
UadTYV bV[gYY5 c_h^lZ b`Yb_[ [_c_alf XQSYbYc _c [_^[aVc^_Z bYbcV]l7

?hV^m SQW^_Z fQaQ[cVaYbcY[_Z `a_gVbbQ pS\pVcbp b_bc_p^YV aVTYbca_S
gV^caQ\m^_T_ `a_gVbb_aQ5 S[\ohQp bhݷchY[ [_]Q^U 1_^ WV d[QXQcV\m Y^6
bcad[gYY25 aVTYbca e\QT_S5 d[QXQcV\m bcV[Q Y SbV aVTYbcal _RjVT_ ^QX^Q6
hV^Yp7 ;_TUQ `a_gVbb `_ cV] Y\Y Y^l] `aYhY^Q] ^Qf_UYcbp S^V b_bc_p^Yp
Sl`_\^V^Yp5 c_ Vbcm _^ \YR_ XQR\_[Ya_SQ^5 \YR_ T_c_S [ Sl`_\^V^Yo5 ^_
`a_gVbb_a XQ^pc hV]6c_ UadTY]5 b_UVaWY]_V aVTYbca_S G@ U\p nc_T_ `a_gVb6
bQ faQ^Ycbp S b`VgYQ\m^_Z bcad[cdaV UQ^^lf S pUaVD [_TUQ `a_gVbb b^_SQ
bcQSYcbp ^Q Sl`_\^V^YV5 UQ^^lV YX nc_Z bcad[cdal [_`Yadocbp _RaQc^_ S
aVTYbcal7

8Q _RVb`VhV^YV Y\\oXYY _U^_SaV]V^^_T_ Yb`_\^V^Yp `a_gVbb_S _cSVhQ6
Vc `_UbYbcV]Q pUaQ5 [_c_aQp ^QXlSQVcbp `\Q^Ya_SjY[_] SaV]V^Y gV^6
caQ\m^_T_ `a_gVbb_aQ Y\Y5 U\p [aQc[_bcY5 `a_bc_ `\Q^Ya_SjY[_]:>7
B c_h[Y XaV^Yp `\Q^Ya_SjY[Q `a_gVbb _R\QUQVc5 S_6`VaSlf5 \_TYhVb[Y] X^Q6
hV^YV] T_c_S^_bcY5 `_[QXlSQojY]5 ^dW^_ \Y UQ^^lZ `a_gVbb S__RjV bcQ6
SYcm ^Q Sl`_\^V^YV 1Y^l]Y b\_SQ]Y5 T_c_S \Y _^ [ UQ\m^VZiV]d Yb`_\^V6
^Yo2D S_6Sc_alf5 `a_gVbbd `aY`YblSQVcbp ^V[YZ `aY_aYcVc5 Yb`_\mXdV]lZ
`\Q^Ya_SjY[_] U\p SlR_aQ `a_gVbbQ YX ^Vb[_\m[Yf T_c_Slf [ Sl`_\^V^Yo5
Q S ^V[_c_alf bYbcV]Qf Vjݷ Y U\p _`aVUV\V^Yp SV\YhY^l [SQ^cQ SaV]V^Y7
>Q`aY]Va5 `aY_aYcVc ]_WVc b_bc_pcm YX USdf hYbV\5 ^QXlSQV]lf bcQcYhV6
b[Y] `aY_aYcVc_] Y UY^Q]YhVb[Y] `aY_aYcVc_] 7 B\_WV^YV ncYf
USdf hYbV\ UQݷc _RjYZ `aY_aYcVc `a_gVbbQ7 BcQcYhVb[YZ `aY_aYcVc `a_gVbbd
XQUQݷcbp YXS^V5 c_TUQ [Q[ X^QhV^YV UY^Q]YhVb[_T_ `aY_aYcVcQ `\Q^Ya_SjY[
]V^pVc S XQSYbY]_bcY _c `_SVUV^Yp `a_gVbbQD `_[Q `a_gVbb _WYUQVc Sl`_\^V6
^Yp S b_bc_p^YY T_c_S^_bcY5 VT_ UY^Q]YhVb[YZ `aY_aYcVc `_SliQVcbp5 [_TUQ
WV `a_gVbb ^Qf_UYcbp S b_bc_p^YY Sl`_\^V^Yp ^Q gV^caQ\m^_] `a_gVbb_aV5
VT_ UY^Q]YhVb[YZ `aY_aYcVc b^YWQVcbp7 ;Q[_Sl Rl ^Y Rl\Y X^QhV^Yp bcQ6
cYhVb[_Z b_bcQS\pojVZ `aY_aYcVcQ USdf `a_gVbb_S5 Vb\Y _UY^ YX ^Yf Sl`_\6
^pVcbp5 Q UadT_Z _WYUQVc S _hVaVUY5 XQ bhݷc YX]V^V^Yp UY^Q]YhVb[_T_ `aY6
_aYcVcQ aQ^_ Y\Y `_XU^_ `aY_aYcVc Sc_a_T_ _[QWVcbp SliV5 hV] `aY_aYcVc
`VaS_T_5 hc_ `aYSVUݷc [ Yf 7ݷa_[Ya_S[Vݷ

:>?c]VcY]5 hc_ b__cSVcbcSdojYZ Q^T\_pXlh^lZ cVa]Y^ ‑ LY^ C3854E<5B5 Q ^V 5ݷ5B<<1>@ݷ
hc_ Y^_TUQ SbcaVhQVcbp S Q^T\YZb[Yf cV[bcQf adbb[Yf QSc_a_S7
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5Y^Q]YhVb[Qp b_bcQS\pojQp `aY_aYcVcQ _bcQݷcbp S^dcaV^^Y] UV\_] `\Q6
^Ya_SjY[Q Y YXS^V ^V [_^ca_\YadVcbp5 Q S_c bcQcYhVb[Qp5 [_c_aQp S ?B ^>9H
_Rlh^_ ^QXlSQVcbp >935 F1<E55 ]_WVc Rlcm YX]V^V^Q b `_]_jmo bYbcV]^lf
SlX_S_S >935 Y C5D@B9?B9DI5 hc_ `_XS_\pVc d`aQS\pcm `\Q^Ya_SjY[_]7 >Q6
`aY]Va5 `a_gVbbQ]5 Sl`_\^pojY] U_\TYV aQbhݷcl5 ]_W^_ b^YXYcm `aY_aYcVc
U_ ]Y^Y]Q\m^_T_5 hc_Rl _^Y ^V ]ViQ\Y UadTY] `a_gVbbQ]5 Q XQ^Y]Q\Y `a_6
gVbb_a c_\m[_ c_TUQ5 [_TUQ _^ Sbݷ aQS^_ bS_R_UV^D S c_ WV SaV]p `a_gVbbQ]5
_Rb\dWYSQojY] S^Vi^YV XQ`a_bl5 [aYcYh^lV `_ SaV]V^Y _c[\Y[Q5 ]_W^_
^QX^QhYcm Slb_[YZ `aY_aYcVc Y c7 U7 @_Ua_R^_bcY ]l `aYSVUݷ] S 7B7>7<ݷ

>QhY^Qp Vjݷ b SS_U^_Z hQbcY5 ]l ^V_U^_[aQc^_ _RbdWUQ\Y QaTd]V^6
cl [_]Q^U^_Z bca_[Y Y `VaV]V^^lV _[adWV^Yp 1b]7 c7 :5 b__cS7 ?7;7:ݷ
Y 27?:7;7:ݷ 9 c_5 Y UadT_V ]_W^_ 1Y ^dW^_2 _c^VbcY [ bS_ZbcSQ] `a_gVbbQD
S ?B U9>EH hVaVX `bVSU_eQZ\l5 ^Qf_UpjYVbp S UYaV[c_aYY 8@B?35 ]_W^_
dX^Qcm Y c_5 Y UadT_V U\p \oR_T_ `a_gVbbQ S bYbcV]V5 Vb\Y5 [_^Vh^_5 fSQcYc
`_\^_]_hYZ7 ;Q[ U_RaQcmbp U_ QaTd]V^c_S [_]Q^U^_Z bca_[Y5 ]l _RbdWUQ6
\Y S 97;7>7=ݷ 5\p faQ^V^Yp `VaV]V^^lf _[adWV^Yp `aY]V^pVcbp c_h^_ cQ[Qp
WV bcad[cdaQ UQ^^lf ‑ ]QbbYS d[QXQcV\VZ ^Q bca_[Y5 XQ[Q^hYSQojYZbp n\V6
]V^c_] W^UUD S [QWU_Z YX bca_[ faQ^Ycbp Y]p Y X^QhV^YV _U^_Z `VaV]V^^_Z
_[adWV^Yp5 `aYhݷ] X^QhV^YV _cUV\pVcbp _c Y]V^Y X^Q[_] aQSV^bcSQ7

?Rlh^_ ^_SlV XQ`db[QV]lV `a_TaQ]]l ^Qb\VUdoc _[adWV^YV _c cVf5 [c_
Yf XQ`dbcY\5 hc_ `_XS_\pVc `VaVUQSQcm _`aVUV\ݷ^^lV ^Qbca_Z[Y bYbcV]l SbV]
Y]VojY]bp `a_gVbbQ] b S_X]_W^_bcmo ^V[_c_alV `a_gVbbl XQ`dbcYcm b YX6
]V^ݷ^^l]Y ^Qbca_Z[Q]Y7 8QRVTQp S`VaݷU5 _c]VcY]5 hc_ ^Qb\VU_SQ^YV _[ad6
WV^Yp _Rdb\_S\V^_ ^V bS_ZbcS_] _`VaQgY_^^_Z bYbcV]l5 Q RYR\Y_cVh^l]Y
ed^[gYp]Y5 hVaVX [_c_alV _Rlh^_ XQ`db[Qocbp ^_SlV `a_TaQ]]lD b c_h[Y
XaV^Yp pUaQ _[adWV^YV U\p [QWU_Z XQ`db[QV]_Z `a_TaQ]]l XQUQݷcbp bS_7ݷ
?[adWV^YV U_bcd`^_ S `a_TaQ]]Qf ^Q BY hVaVX T\_RQ\m^do `VaV]V^^do

5HD5B> 381B 335>F9B?>D

@VaV]V^^Qp b_UVaWYc QUaVb ^QhQ\Q ]QbbYSQ d[QXQcV\VZ5 [QWUlZ Yf [_c_alf
faQ^Yc QUaVb bca_[Y5 `aVUbcQS\pojVZ _U^d `VaV]V^^do _[adWV^YpD [_^Vg
]QbbYSQ5 [Q[ b[QXQ^_ SliV5 `_]VhV^ ^d\VSl] n\V]V^c_]7 5_S_\m^_ XQRQSV^
c_c eQ[c5 hc_ bYbcV]^lV XQT_\_S_h^lV eQZ\l ^V b_UVaWQc _RkpS\V^Yp nc_Z
`VaV]V^^_Z5 cQ[ hc_5 Vb\Y _^Q ^dW^Q5 `aYUݷcbp _RkpSYcm Vݷ bQ]_bc_pcV\m^_ ‑
a_S^_ cQ[5 [Q[ ^Q`YbQ^_ SliV5 b_ b\_S_] 5HD5B>7 @_b[_\m[d _[adWV^YV aQb6
`_\QTQVcbp S `Q]pcY `a_gVbbQ5 bYbcV]^lV SlX_Sl U\p aQR_cl b _[adWV^YV]
^V ^dW^l7 5\p ]Q^Y`d\pgYY `VaV]V^^l]Y _[adWV^Yp b\dWQc RYR\Y_cVh^lV
ed^[gYY 75D5>F5 C5D5>F Y E>C5D5>FC

381B 375D5>F13?>CD 381B 3>1=52D
9>D C5D5>F13?>CD 381B 3>1=55 3?>CD 381B 3F1<E55 9>D ?F5BGB9D52D
F?94 E>C5D5>F13?>CD 381B 3>1=52D
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Ed^[gYp 75D5>F S_XSaQjQVc 1S SYUV d[QXQcV\p ^Q bca_[d2 X^QhV^YV `VaV]V^6
^_Z _[adWV^Yp5 Y]p [_c_a_Z XQUQݷcbp QaTd]V^c_] >1=57 6b\Y cQ[_Z `VaV]V^6
^_Z S _[adWV^YY ^Vc5 S_XSaQjQVcbp X^QhV^YV W^UU7 ?hV^m SQW^_ `a_YXSVbcY
`a_SVa[d ^Q W^UU `VaVU Q^Q\YX_] S_XSaQjݷ^^_Z bca_[YC ^Y[c_ ^V ]_WVc TQ6
aQ^cYa_SQcm ^Q\YhYV [Q[_Z Rl c_ ^Y Rl\_ `VaV]V^^_Z S _[adWV^YY `a_gVb6
bQ5 UQWV Vb\Y aVhm YUVc _5 [QXQ\_bm Rl5 SbVTUQ _`aVUV\ݷ^^lf `VaV]V^^lf5
cQ[Yf [Q[ YJ]Q Y\Y QXVN7 Ed^[gYp C5D5>F dbcQ^QS\YSQVc ^_S_V X^QhV^YV `V6
aV]V^^_Z5 `aYhݷ] Vb\Y cQ[_Z `VaV]V^^_Z ^V Rl\_5 X^QhV^YV dbcQ^QS\YSQVcbp
S \oR_] b\dhQV5 Vb\Y WV b__cSVcbcSdojQp `VaV]V^^Qp S _[adWV^YY dWV Vbcm5
^_S_V X^QhV^YV dbcQ^QS\YSQVcbp c_\m[_ `aY ^V^d\VS_] X^QhV^YY `QaQ]VcaQ
?F5BGB9D5D Y^QhV T_S_ap5 `QaQ]Vca ?F5BGB9D5 aQXaViQVc Y\Y XQ`aVjQVc YX6
]V^pcm X^QhV^YV `VaV]V^^_Z _[adWV^Yp5 Vb\Y _^Q Vbcm7 Ed^[gYp E>C5D5>F
dUQ\pVc `VaV]V^^do b XQUQ^^l] Y]V^V] YX _[adWV^Yp7

AQR_cQ ed^[gYZ C5D5>F Y E>C5D5>F 1`_ [aQZ^VZ ]VaV S ?B U9>EH2 ^Y[Q[ ^V S\Y6
pVc ^Q ݷQbc_pjVV^ݷ b_UVaWY]_V _[adWV^Yp5 c_5 [_c_a_V bhYcQVc bS_ZbcS_] `a_gVbbQ
bQ]Q bYbcV]QD hc_ Rl Sl ^Y UV\Q\Y b `_]_jmo ncYf ed^[gYZ5 b_UVaWY]_V `bVSU_6
eQZ\Q 8@B?38𝑁𝑁𝑁85>F9B?> 1TUV 𝑁𝑁𝑁 ‑ ^_]Va `a_gVbbQ2 ^V YX]V^Ycbp7 >_ YX]V6
^Ycm VT_ `a_gVbb Sb6ݷcQ[Y ]_WVc ‑ `dcݷ] XQ`YbY S ncd _R\Qbcm `Q]pcY ^Q`ap]do7
>Q`aY]Va5 ]_W^_ `aY bcQacV `a_TaQ]]l XQ`_]^Ycm X^QhV^YV d[QXQcV\p 5>F9B?>d9f5
YXS\Vhm YX _[adWV^Yp X^QhV^Yp SbVf `VaV]V^^lf5 [_c_alV SQ] `_ [Q[_Z6c_ `aYhY^V
Y^cVaVb^l 1Y\Y UQWV `a_bc_ be_a]Ya_SQcm [_`Yo _[adWV^Yp Y XQ^VbcY b__cSVcbcSd6
ojYV QUaVbQ S n\V]V^cl ]QbbYSQ 5>F9B?>25 `_b\V hVT_ XQ`YbQcm S `Q]pcm `_ aQ^VV
XQ`_]^V^^_]d QUaVbd Sb5ݷ hc_ SQiVZ UdiV dT_U^_5 Y `_\oR_SQcmbp ^Q ^_S_V b_UVaWY6
]_V 8@B?38𝑁𝑁𝑁85>F9B?>7 @aQSUQ5 XQhV] nc_ UV\Qcm ‑ ^V S`_\^V `_^pc^_5 `_b[_\m[d
nc_ b_UVaWY]_V ^Y ^Q hc_ ^V S\YpVc5 SbV RYR\Y_cVh^lV ed^[gYY Yb`_\mXdoc ]QbbYS
5>F9B?> Y bca_[Y5 ^Q [_c_alV VT_ n\V]V^cl d[QXlSQoc 1Q c_5 hc_ ncY bca_[Y cV`Vam ^V
S ݷ[Qbc_pjV^ݷ _[adWV^YY5 Q S [dhV ‑ ^Y[c_ c_\[_] Y ^V X^QVc27

9^cVaVb^VV bYcdQgYp b [_]Q^U^_Z bca_[_Z7 5_[d]V^cYa_SQ^^_T_ b`_b_RQ Vݷ YX]V6
^Ycm ^V bdjVbcSdVc5 ^_ ^Q S_`a_b5 XQhV] Vݷ ]V^pcm5 _cSVc Vbcm5 Y _hV^m `a_bc_ZC hc_Rl
^V[YV UQ^^lV _ cV[djV] b_bc_p^YY `a_TaQ]]l ]_W^_ Rl\_ `_[QXQcm S SlUQhV [_]Q^6
Ul @CD cQ[ `_bcd`Qoc ]^_TYV bYbcV]^lV `a_TaQ]]l7 3 `aY^gY`V5 Vb\Y `a_bc_ XQ`YbQcm
[Q[do6^YRdUm bca_[d S `Q]pcm5 ^Q [_c_ado d[QXlSQVc 1B7Fd9f5 Sl Y]V^^_ ncd bca_[d
Y `_\dhYcV S SlUQhV @C5 c_\m[_ `aVWUV hV] nc_ UV\Qcm5 `_Ud]QZcV caYUgQcm aQX7 ;_^6
[aVc^_ S ?B U9>EH Sl `aY nc_]5 b[_aVV SbVT_5 XQcaݷcV hQbcm _Qbc_pjVT^ݷ _[adWV^Yp5ݷ
`_b[_\m[d b\VU_] XQ [_]Q^U^_Z bca_[_Z S `Q]pcY 1^Q bQ]_] U^V bcV[Q2 aQb`_\QTQVcbp
Y]V^^_ _^_D hc_ `a_YX_ZUݷc S UadTYf bYbcV]Qf ‑ SVUQVc aQXSV hc_ ;cd\fd7

; bS_ZbcSQ] `a_gVbbQ S ?B ^>9H _c^_bpcbp cQ[WV cV[djYZ [QcQ\_T Y
[_a^VS_Z [QcQ\_T 7 B cV[djY] [QcQ\_T_] Sbݷ `a_bc_C [QWUlZ `a_gVbb bhY6
cQVcbp ݷQf_UpjY]bp^ݷ S _U^_] YX [QcQ\_T_S eQZ\_S_Z bYbcV]lD _c cV[djVT_
[QcQ\_TQ5 [Q[ ]l SYUV\Y aQ^VV5 _cbhYclSQocbp c^_bYcV\m^lV_ݷ `dcYݷ ‑ Y]V6
^Q eQZ\_S5 ^QhY^QojYVbp b \oR_T_ bY]S_\Q5 [a_]V Dݷ8ݷ X^QhV^YV cV[djVT_
[QcQ\_TQ5 cQ[Y] _RaQX_]5 S\YpVc ^Q aQR_cd SbVf bYbcV]^lf SlX_S_S5 S [_6
c_alV hVaVX `QaQ]Vcal `VaVUQocbp Y]V^Q eQZ\_S7 @a_gVbb ]_WVc S \oR_Z
]_]V^c b]V^Ycm bS_Z cV[djYZ [QcQ\_T7

B [_a^VSl] [QcQ\_T_] UV\Q _Rbc_pc ^Vb[_\m[_ b\_W^VV7 ^>9H `_XS_\pVc
_TaQ^YhYcm eQZ\_Sdo bYbcV]d5 SYUY]do `a_gVbbd Y SbV] VT_ `_c_][Q]5 hQ6
bcmo UVaVSQ [QcQ\_T_S5 Y]VojVZ _RjYZ [_aV^m7 >Q`aY]Va5 Vb\Y dbcQ^_SYcm
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`a_gVbbd [_a^VS_Z [QcQ\_T 86??5 c_ `_U Y]V^V] 8 `a_gVbb RdUVc SYUVcm [Q6
cQ\_T 86??5 Q `_U Y]V^V] 821B ‑ [QcQ\_T 86??821B7 ;QcQ\_TY XQ `aVUV\Q]Y
86?? `a_gVbbd Y SbV] VT_ `_c_][Q] S__RjV ^V RdUdc SYU^l ^Y `_U [Q[Y]Y
Y]V^Q]Y7 Nc_ Yb`_\mXdVcbp U\p XQ`db[Q _cUV\m^lf `a_TaQ]] S RVX_`Qb^_]
SQaYQ^cV ‑ cQ[5 hc_Rl _^Y ^V ]_T\Y `_\dhYcm U_bcd` ^Y [ [Q[Y] eQZ\Q]
[a_]V cVf5 [_c_alV `aVU^QX^QhV^l b`VgYQ\m^_ U\p ^Yf7

3`a_hV]5 `_\QTQcmbp ^Q 5ݷRVX_`Qb^_3cmݷ _RVb`VhV^^do cQ[Y] b`_b_R_]5 _`Qb^_5
_b_RV^^_ Vb\Y ^V _R\QUQcm dSVaV^^l]Y X^Q^Yp]Y S _R\QbcY nc_Z bQ]_Z RVX_`Qb^_bcYD
cQ[5 Vb\Y XQ `aVUV\Q]Y ^_S_T_ [_a^VS_T_ [QcQ\_TQ Vbcm aQR_cQojYV `a_gVbbl5 XQ`d6
jV^^lV _c Y]V^Y c_T_ WV `_\mX_SQcV\p5 hc_ Y S^dcaY5 c_ SlRaQcmbp YX ݷVc[Y\]ݷ ‑
UV\_ cVf^Y[YD hc_ U_ `a_gVbb_S b `_\^_]_hYp]Y QU]Y^YbcaQc_aQ ‑ c_ U\p ^Yf 1c_h^VV5
U\p cVf \oUVZ5 [c_ Yf [_^ca_\YadVc2 `_\dhV^YV ^V_TaQ^YhV^^_T_ U_bcd`Q [_ SbVZ bYbcV6
]V S__RjV ^V `aVUbcQS\pVc ^Y[Q[Yf b\_W^_bcVZ5 YX]V^ݷ^^lZ [_a^VS_Z [QcQ\_T nc_]d
`_]ViQcm ^V b`_b_RV^7

@a_gVbb ]_WVc b]V^Ycm cV[djYZ [QcQ\_T b `_]_jmo SlX_SQ

9>D 3849B13?>CD 381B3 @1D82D

‑ `_UQS S [QhVbcSV `QaQ]VcaQ `_\^lZ `dcm ^_S_T_ [QcQ\_TQ \YR_ `dcm _c6
^_bYcV\m^_ cV[djVT_ [QcQ\_TQ7 Bca_[Q 2772 _X^QhQVc [QcQ\_T da_S^V] SliVC
^Q`aY]Va5 8ECB8<?31<8C81B5877 ‑ nc_ c_ WV bQ]_V5 hc_ 8ECB8<?31<7 5\p b]V6
^l [_a^VS_T_ [QcQ\_TQ `aVUdb]_caV^ SlX_S

9>D 38B??D13?>CD 381B3 @1D82D

@_b\V Sl`_\^V^Yp nc_T_ SlX_SQ [QcQ\_TY XQ `aVUV\_] ^_S_T_ [_a^VS_T_ `V6
aVbcQoc Rlcm SYU^l Y\Y [Q[Y]6\YR_ _RaQX_] U_bcd`^l `a_gVbbd Y SbV] VT_
`_c_][Q]7 ?`VaQgYp b]V^l [_a^VS_T_ [QcQ\_TQ ^V_RaQcY]Q7 3lX_S 38B??D
]_Tdc Sl`_\^pcm c_\m[_ `a_gVbbl5 Y]VojYV `aQSQ QU]Y^YbcaQc_aQ bYbcV]l
1`_\mX_SQcV\p B??D25 c_ Vbcm Y]VojYV ^d\VS_Z E947 ?c]VcY]5 hc_ [Q[ cV[d6
jYZ5 cQ[ Y [_a^VS_Z [QcQ\_T ^V\mXp YX]V^Ycm U\p UadT_T_ `a_gVbbQD
`a_gVbb ]_WVc b]V^Ycm Yf c_\m[_ U\p bQ]_T_ bVRp7

6jݷ _U^_ SQW^_V bS_ZbcS_ `a_gVbbQ bSpXQ^_ b _c[alcl]Y `_c_[Q]Y
SS_UQ6SlS_UQC nc_ cQR\YgQ eQZ\_Slf UVb[aY`c_a_S 7 ;QWUlZ `_c_[
SS_UQ6SlS_UQ ^Q bQ]_] UV\V `aVUbcQS\pVc b_R_Z U_S_\m^_ b\_W^do bcad[6
cdad UQ^^lf S `Q]pcY pUaQ5 `aYhݷ] [_^[aVc^lZ SYU nc_Z bcad[cdal bd6
jVbcSV^^_ XQSYbYc _c `aYa_Ul `_c_[Q ‑ U\p `_c_[Q5 bSpXQ^^_T_ b _Rlh^l]
UYb[_Sl] eQZ\_] Y U\p [Q[_T_6^YRdUm bVcVS_T_ b_[VcQ pUad `aYf_UYcbp `_]6
^Ycm b_SVaiV^^_ aQX^lV bSVUV^Yp7 ;Q[ ]l dWV ^V_U^_[aQc^_ SYUV\Y5 b c_h[Y
XaV^Yp `a_gVbbQ eQZ\_SlZ UVb[aY`c_a ‑ nc_ `a_bc_ ^_]Va5 `aYhݷ] nc_ UQWV
^V ^_]Va `_c_[Q SS_UQ6SlS_UQ S ]QbicQRQf SbVZ bYbcV]l5 Q ^_]Va _c[alc_T_
`_c_[Q U\p UQ^^_T_ `a_gVbbQC cQ[5 UVb[aY`c_al 95 : Y ; Vbcm `aQ[cYhVb[Y S
[QWU_] `a_gVbbV5 ^_ bSpXQ^l b b_SVaiV^^_ aQX^l]Y `_c_[Q]Y7

CQR\YgQ eQZ\_Slf UVb[aY`c_a_S `a_gVbbQ XQUQݷc b__cSVcbcSYV b_RbcSV^6
^_ eQZ\_Slf UVb[aY`c_a_S 1c_ Vbcm ^VR_\miYf gV\lf hYbV\5 b `_]_jmo [_6
c_alf aQX\YhQocbp ]VWUd b_R_Z _c[alclV `_c_[Y SS_UQ6SlS_UQ2 _RkV[cQ]



>7<7 @a_gVbbl <;:

S^dcaY pUaQ ?B5 b_UVaWQjY] Sbݷ ^V_Rf_UY]_V U\p ed^[gY_^Ya_SQ^Yp ncYf
`_c_[_S7 BYbcV]Q `aVU_bcQS\pVc `a_gVbbd iYa_[YZ ^QR_a Y^bcad]V^c_S5 S\Y6
pojYf ^Q VT_ cQR\Ygd UVb[aY`c_a_S7 5SQ ^QYR_\VV _hVSYU^lf b`_b_RQ YX]V6
^V^Yp b_UVaWY]_T_ nc_Z cQR\Ygl ‑ nc_ _c[alcYV eQZ\Q b SlX_S_] ?@5> Y
XQ[alcYV VT_ SlX_S_] 3<?C57 @_XWV ]l dX^QV]5 S_6`VaSlf5 UadTYV b`_b_Rl
b_XUQ^Yp `_c_[_S SS_UQ6SlS_UQ5 `aY [_c_alf ^_SlV UVb[aY`c_al `_pS\poc6
bp RVX Yb`_\mX_SQ^Yp ?@5>D S_6Sc_alf5 S 7:9>7<ݷ ]l aQbb]_caY] bYbcV]^lV
SlX_Sl5 ^Q`ap]do ]Q^Y`d\YadojYV b_UVaWY]l] cQR\Ygl UVb[aY`c_a_S7

?RbdWUQp bYbcV]^lZ SlX_S ?@5>5 ]l d`_]Y^Q\Y `QaQ]Vca E=1C;D _^ c_WV
pS\pVcbp S ?B ^>9H bS_ZbcS_] `a_gVbbQ7 >Q`_]^Y]5 hc_ YX]V^Ycm VT_ ]_W^_
b `_]_jmo bYbcV]^_T_ SlX_SQ5 [_c_alZ cQ[ Y ^QXlSQVcbp E=1C; 1b]7 bca7 ;B?27

>Vb[_\m[_ `_XWV5 YXdhQp cQ[ ^QXlSQV]lV bYT^Q\l 5 ]l dSYUY]5 hc_ [
bS_ZbcSQ] `a_gVbbQ _c^_bYcbp cQ[WV UYb`_XYgYp bYT^Q\_S 5 c_ Vbcm ^QR_a
d[QXQ^YZ _`VaQgY_^^_Z bYbcV]V5 hc_ b\VUdVc UV\Qcm5 [_TUQ UQ^^_]d `a_gVb6
bd `aYf_UYc c_c Y\Y Y^_Z bYT^Q\7 CQ[WV [ bS_ZbcSQ] `a_gVbbQ _c^_bpcbp
bhݷchY[Y `_caVR\ݷ^^lf aVbdab_S 1`a_gVbb_a^_T_ SaV]V^Y5 `Q]pcY Y c7 `72 Y
^V[_c_alV UadTYV bS_ZbcSQ5 aQbb]_caV^YV [_c_alf ]l _bcQSY] XQ aQ][Q]Y
^QiVZ [^YTY7

>7<7<7 3YacdQ\m^_V QUaVb^_V `a_bcaQ^bcS_

3 `VaS_] c_]V5 YXdhQp QbbV]R\Va5 ]l Rl\Y Sl^dWUV^l _RbdUYcm bV[6
gYY 5 YX [_c_alf e_a]YadVcbp Yb`_\^pV]lZ eQZ\ 1`_b[_\m[d S `a_TaQ]]Qf
^Q pXl[V QbbV]R\VaQ bV[gYY d[QXlSQocbp pS^_25 Q b ^Y]Y ‑ Y `Q]pcm `_\m6
X_SQcV\mb[_Z XQUQhY5 b_bc_pjdo YX _cUV\m^lf bVT]V^c_S 1b]7 25;7;7>ݷ ^_
`_bcQaQ\Ybm bUV\Qcm nc_ `_ S_X]_W^_bcY [aQc[_5 `_b[_\m[d cQ] fSQcQ\_ Uad6
TYf `a_R\V]7 BVZhQb5 [_\m b[_a_ ^Q `_SVbc[V U^p _[QXQ\Ybm `a_gVbbl Y Yf
bS_ZbcSQ5 bQ]_V SaV]p SVa^dcmbp [ bcad[cdaV QUaVb^_T_ `a_bcaQ^bcSQ5 [Q6
[Y] VT_ SYUYc `a_TaQ]]Q5 Sl`_\^pojQpbp S `_\mX_SQcV\mb[_] aVWY]V `_U
d`aQS\V^YV] _`VaQgY_^^_Z bYbcV]l7

3 R_\miY^bcSV b\dhQVS ‑ S hQbc^_bcY5 ^Q SbVf [_]`mocVaQf _RjVT_ ^Q6
X^QhV^Yp5 ^QhY^Qp `aY]Va^_ b [_^gQ :BA96f5 ‑ S aQb`_apWV^YY _`VaQgY_^^_Z
bYbcV]l Y]VVcbp ]VfQ^YX] SYacdQ\m^_Z `Q]pcY 5 _ [_c_a_] ]l c_WV d`_6
]Y^Q\Y `aY YXdhV^YY QbbV]R\Va^_T_ `a_TaQ]]Ya_SQ^Yp 1b]7 27;7:7>ݷ ?b^_S6
^Qp YUVp SYacdQ\m^_Z `Q]pcY5 ^Q`_]^Y]5 b_bc_Yc S c_]5 hc_ Yb`_\^YcV\m^lV
QUaVbQ5 eYTdaYadojYV S ]QiY^^lf [_]Q^UQf5 bhYcQocbp ^V QUaVbQ]Y eYXY6
hVb[Yf phVV[ `Q]pcY5 Q ^V[Y]Y QRbcaQ[c^l]Y SYacdQ\m^l]Y QUaVbQ]Y 7
3bݷ ]^_WVbcS_ SYacdQ\m^lf QUaVb_S ^QXlSQVcbp SYacdQ\m^l] QUaVb^l]
`a_bcaQ^bcS_] 7 3YacdQ\m^lV QUaVbQ `aV_RaQXdocbp gV^caQ\m^l] `a_gVb6
b_a_] ‑ Q c_h^VV5 b`VgYQ\m^_Z bfV]_Z S b_bcQSV `a_gVbb_aQ5 [_c_aQp ^QXlSQ6
Vcbp VV^5 =5=?BI =1>175=5>D E>9D ‑ S QUaVbQ phVV[ `Q]pcY 1eYXYhVb[YV
QUaVbQ2 `_ ^V[_c_al] `aQSY\Q]5 `aYhݷ] ncY `aQSY\Q ]_Tdc UY^Q]YhVb[Y
YX]V^pcmbp7 3 b_SaV]V^^lf db\_SYpf `aV_RaQX_SQ^YV SYacdQ\m^lf QUaVb_S
S eYXYhVb[YV `aQ[cYhVb[Y SbVTUQ `a_Ybf_UYc S b__cSVcbcSYY b cQ[ ^QXlSQV6



<;; ?RkV[cl Y db\dTY _`VaQgY_^^_Z bYbcV]l
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неиспользуемые

области

случайного

размера

00000000

FFFFFFFF

08048000

C0000000

TEXT

DATA

BSS

STACK

HEAP (куча)

отображения MMAP

неиспользуемая область

область

адресов

ядра

свободное пространство

brk0

brk3GB

1GB

8MB

AYb7 >7<7 1UaVb^_V `a_bcaQ^bcS_ `a_gVbbQ

]_Z bcaQ^Yh^_Z ]_UV\mo7 BQ]d ncd ]_UV\m ]l _RbdUY] S A7<7>Dݷ `_[Q ^Qb
Y^cVaVbdVc c_\m[_ USQ Vݷ RQX_Slf bS_ZbcSQC [QWUQp XQUQhQ S bYbcV]V Y]VVc
bS_ݷ b_RbcSV^^_V 1SYacdQ\m^_V2 QUaVb^_V `a_bcaQ^bcS_5 `aYhݷ] _U^Q Y cQ WV
eYXYhVb[Qp `Q]pcY ]_WVc `aY ^V_Rf_UY]_bcY b__cSVcbcS_SQcm [Q[ aQX^l]
QUaVbQ] S SYacdQ\m^_] `a_bcaQ^bcSV _U^_Z XQUQhY5 cQ[ Y QUaVbQ] YX aQX^lf
`a_bcaQ^bcS7

;_^Vh^_5 S c_]5 [Q[ _aTQ^YX_SQ^_ QUaVb^_V `a_bcaQ^bcS_ `a_gVbbQ5 ]^_T_V
XQSYbYc Y _c Q``QaQc^_Z `\Qce_a]l5 Y _c [_^[aVc^_Z bYbcV]l7 >Q`aY]Va5
RlSQoc [_]`mocVal RVX SYacdQ\m^_Z `Q]pcY 1c_ Vbcm `_bca_V^^lV ^Q `a_6
gVbb_aQf RVX VV^2D S ^QiY U^Y cQ[Y]Y RlSQoc c_\m[_ b`VgYQ\YXYa_SQ^^lV
[_]`mocVal5 `aVU^QX^QhV^^lV U\p d`aQS\V^Yp aQX\Yh^_Z cVf^Y[_Z5 `a_YX6
S_UbcSV^^l]Y `a_gVbbQ]Y Y c7 `75 ^_ ^Q ^V[_c_alf YX ^Yf ]_W^_ XQ`dbcYcm
pUa_ U9>EH5 Y5 _hVSYU^_5 R�_\miQp hQbcm c_T_5 hc_ ]l cdc bVZhQb ^QT_S_aY] ^Q
cV]d _aTQ^YXQgYY QUaVb^_T_ `a_bcaQ^bcSQ `a_gVbbQ5 ^V RdUVc Y]Vcm ^Y ]Q\VZ6
iVT_ _c^_iV^Yp [ c_]d5 [Q[ nc_ Sbݷ dbca_V^_ ^Q bc_\m ݷfYcalfݷ 1^Q bQ]_]
UV\V ^Q_R_a_c ‑ b\Yi[_] d`a_jݷ^^lf2 Q``QaQc^lf QafYcV[cdaQf7

?c _U^_Z _`VaQgY_^^_Z bYbcV]l [ UadT_Z _aTQ^YXQgYp QUaVb^_T_ `a_6
bcaQ^bcSQ c_WV ]_WVc aQX\YhQcmbp5 S h6[ݷc_ bY\m^_5 S h6[ݷc_ VUSQ XQ]Vc^_7
5\p `aY]VaQ ]l aQbb]_caY] bcad[cdad QUaVb^_T_ `a_bcaQ^bcSQ XQUQhY S
?B U9>EH ^Q Sbݷ c_Z WV ^QiVZ ݷoRY]_Z\ݷ 1RdUm _^Q caYWUl ^V\QU^Q2 `\Qc6
e_a]V 9<A?7 BfV]QcYhVb[Y Y5 [ b_WQ\V^Yo5 b ^V[_c_al]Y d`a_jV^Yp] ncQ
bcad[cdaQ `_[QXQ^Q ^Q aYb7 >7<7 >Q Sbp[YZ b\dhQZ `_UhVa[^ݷ] Vjݷ aQX5 hc_
aVhm YUݷc _ SYacdQ\m^_] QUaVb^_] `a_bcaQ^bcSVD nc_ X^QhYc5 hc_ ^VYb`_\mXdV6
]lV _R\QbcY5 `_[QXQ^^lV ^Q aYbd^[V ‑ nc_ \Yim _R\QbcY QRbcaQ[c^lf SYacd6
Q\m^lf QUaVb_S5 ^Y[Q[_Z ^Qbc_pjVZ 1eYXYhVb[_Z2 `Q]pcY XQ ncY]Y QUaVbQ]Y
^Vc5 c_ Vbcm _^Y ^V bc_pc ^YhVT_5 [a_]V ^VR_\mi_T_ d]V^miV^Yp U_bcd`^_T_



>7<7 @a_gVbbl <;<

_cUV\m^_Z XQUQhV ]^_WVbcSQ SYacdQ\m^lf QUaVb_S ‑ ^_ ncYf QUaVb_S S \oR_]
b\dhQV _Rlh^_ R_\miV5 hV] ^dW^_ XQUQhV7

@VaSQp ^VYb`_\mXdV]Qp _R\Qbcm QUaVb_S ^QhY^QVcbp b ^d\VS_T_ QUaVbQ Y
`a_bcYaQVcbp U_ ݷ_QTYhVb[_T[ݷ 9H9A9=A9997 8QhV] _^Q ^dW^Q Y `_hV]d Y]VVc
Y]V^^_ cQ[_Z aQX]Va ‑ S_`a_b5 [_^Vh^_5 Y^cVaVb^lZD bdUp `_ SbV]d5 c_h^_6
T_ _cSVcQ ^V X^QVc S__RjV ^Y[c_7 >Q UadTYf QafYcV[cdaQf5 S c_] hYb\V ^Q
?=6RYc^_] U9>EH U\p HA?h?=5 QUaVb ^YW^VZ TaQ^Ygl Yb`_\mXdVcbp UadT_Z5 UQ
Y ^Q U9>EH89<A? [_^[aVc^_ cQ[_Z QUaVb XQUQݷcbp ^V pUa_]5 Q `QaQ]VcaQ]Y5
d[QXQ^^l]Y S Yb`_\^pV]_] eQZ\VD ^d Q S Yb`_\^pV]lZ eQZ\ Y]V^^_ cQ[_V
hYb\_ `_`QUQVc R\QT_UQap \Y^[Vad5 Y VT_ `aY R_\mi_] WV\Q^YY ]_W^_ YX]V6
^Ycm7 >QU_ `aYX^Qcm5 hc_ ^V[Qp 1^V _hV^m R_\miQp2 _R\Qbcm ^VYb`_\mXdV]lf
QUaVb_S S _[aVbc^_bcpf _QUaVb^_Tݷ ^d\pݷ U_S_\m^_ `_\VX^Q ‑ _^Q `_XS_\p6
Vc _c\_SYcm U_`djV^^lV S `a_TaQ]]Qf _iYR[Y5 bSpXQ^^lV b Yb`_\mX_SQ^YV]
^d\VS_T_ d[QXQcV\p5 S c_] hYb\V U\p b\dhQVS5 [_TUQ QUaVb5 e_a]Q\m^_ dWV ^V
^d\VS_Z5 `_\dhV^ YX W^UU QaYe]VcYhVb[Y]Y UVZbcSYp]Y 1^Q`aY]Va5 UV\QVcbp
`_`lc[Q hVaVX W^UU _RaQcYcmbp [ n\V]V^cd ]QbbYSQ Y\Y `_\o bcad[cdal2D
[_^[aVc^_T_ X^QhV^Yp nc_5 [_^Vh^_5 ^V _Rkpb^pVc5 ^_ _^_ Y ^V bc_\m SQW^_7

>QhY^Qp b QUaVbQ 9H9A9=A999 S `a_bcaQ^bcSV `a_gVbbQ aQb`_\QTQocbp f_6
a_i_ X^Q[_]lV ^Q] bVT]V^cl [_UQ Y UQ^^lf7 3 `aY]V^V^YY [ U9>EH 1UQ Y
[ UadTY] b_SaV]V^^l] bYbcV]Q] c_WV2 `_^pcYV ݷbVT]V^cQݷ XUVbm db\_S^_5
pUa_ _`VaYadVc UadTY] cVa]Y^_] ‑ _c_RaQWV^YV 1Q^T\7=1@@9>727 >QXSQ6
^YV _`aQSUQ^_ cV]5 hc_ ]^_TYV 1Q S ^V[_c_alf bYbcV]Qf5 ^Q`aY]Va S_
OB55K\M ‑ S__RjV SbV2 dhQbc[Y SYacdQ\m^_T_ QUaVb^_T_ `a_bcaQ^6
bcSQ `a_gVbbQ _RaQXdocbp b `_]_jmo ]VfQ^YX]Q5 aVQ\YX_SQ^^_T_
S bYbcV]^_] SlX_SV ==1@D aQbb]QcaYSQp VT_ S 5@7;7<ݷ ]l _c]VcY\Y5 hc_
nc_c SlX_S5 YX^QhQ\m^_ `aVU^QX^QhV^^lZ U\p _c_RaQWV^Yp S SYacdQ\m^do
`Q]pcm UYb[_Slf eQZ\_S5 `_bcV`V^^_ bcQ\ _b^_S^l] Y^bcad]V^c_] U\p aQ6
R_cl b SYacdQ\m^_Z `Q]pcmo [Q[ cQ[_S_ZD bQ]_V SaV]p _R nc_] Sb`_]^Ycm7
;bcQcY5 UVZbcSdojYV _c_RaQWV^Yp U\p \oR_T_ `a_gVbbQ S U9>EH ]_W^_ dSY6
UVcm5 SlUQS ^Q `VhQcm 1^Q`aY]Va5 [_]Q^U_Z 31D2 eQZ\ 8@B?38𝑁𝑁𝑁8=1@C5
TUV 𝑁𝑁𝑁 ‑ @94 `a_gVbbQ7 ;_^Vh^_5 U\p [QWU_T_ [_^[aVc^_T_ `a_gVbbQ ncQ
Y^e_a]QgYp U_bcd`^Q c_\m[_ VT_ S\QUV\mgd Y QU]Y^YbcaQc_ad5 c_ Vbcm `a_6
bc_Z `_\mX_SQcV\m ^V ]_WVc cQ[Y] b`_b_R_] dX^Qcm Y^e_a]QgYo _ `a_gVbbQf
UadTYf `_\mX_SQcV\VZ7

3_XSaQjQpbm [ UYQTaQ]]V ^Q aYb7 >7<5 XQ]VcY]5 hc_ `VaSlV caY _c_RaQWV6
^Yp _R_X^QhV^l f_a_i_ X^Q[_]l]Y ^Q] b\_SQ]Y D5HD5 41D1 Y 2CC ‑ Y]V^^_
cQ[ ^QXlSQ\Ybm caY bV[gYY 5 [_c_alV ]l Yb`_\mX_SQ\Y S `a_TaQ]]Qf ^Q pXl6
[V QbbV]R\VaQ7 >QU_ b[QXQcm5 hc_ `VaSlV USV _R\QbcY aVQ\m^_ b_XUQocbp [Q[
_c_RaQWV^Yp5 c_ Vbcm `aY `_UT_c_S[V `a_TaQ]]l [ XQ`db[d pUa_ _c_RaQWQVc
S ^_S_V SYacdQ\m^_V QUaVb^_V `a_bcaQ^bcS_ eaQT]V^cl Yb`_\^pV]_T_ eQZ\Q5
Yb`_\mXdp ]VfQ^YX] ==1@7 5Q\m^VZiVV S_ ]^_T_] XQSYbYc _c ^Qbca_V[ \Y^6
[VaQ5 Yb`_\mX_SQ^^lf `aY b_XUQ^YY nc_T_ eQZ\QD cQ[5 Vb\Y S bV[gYY 741D1
_bcQݷcbp ^VXQUVZbcS_SQ^^_Z hQbcm `_b\VU^VZ 1Y\Y VUY^bcSV^^_Z2 bcaQ^Ygl
Y cdUQ `_]VjQVcbp 72CC5 \Y^[Va ]_WVc _RkVUY^Ycm ncY USV bV[gYY5 Y c7 U75
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^_ S _RjV] b\dhQV `_U 72CC b_XUQݷcbp _cUV\m^_V _c_RaQWV^YV5 ^V bSpXQ^6
^_V b eQZ\_] 1Q^_^Y]^_V27 CQ[WV S SYUV Q^_^Y]^_T_ _c_RaQWV^Yp b_XUQݷcbp
bVT]V^c bcV[Q5 Q _bcQ\m^lV _R\QbcY SYacdQ\m^_Z `Q]pcY S_X^Y[Qoc dWV S_
SaV]p aQR_cl `a_gVbbQ `_ VT_ caVR_SQ^Yo7

;Q[ dWV T_S_aY\_bm5 S_ ]^_TYf bYbcV]Qf U\p `a_gVbbQ _bcQ\bp \Yim _UY^
b`_b_R `_caVR_SQcm _c bYbcV]l R_\miV `Q]pcY ‑ SlX_S ==1@D ^_ S ?B U9>EH
^QapUd b ncY] ]VfQ^YX]_] b_faQ^Y\bp bYbcV]^lZ SlX_S 2B;5 [_c_alZ Yb6
`_\mXdVcbp U\p b_XUQ^Yp Y `_b\VUdojVT_ dSV\YhV^Yp `Q]pcY `_U [dhd 5 S
[_c_a_Z5 ^Q`_]^Y]5 aQb`_\QTQocbp UY^Q]YhVb[YV `VaV]V^^lV7 9X^QhQ\m^Qp
bdcm 2B; b_bc_p\Q S c_]5 hc_Rl dSV\YhYcm aQX]Va bVT]V^cQ UQ^^lfD nc_c Sl6
X_S `aY^Y]QVc _UY^ `QaQ]Vca ‑ b_RbcSV^^_ ^_SlZ QUaVb5 TUV5 b c_h[Y XaV^Yp
`a_gVbbQ5 U_\WV^ cV`Vam XQ[Q^hYSQcmbp bVT]V^cD Vb\Y S [QhVbcSV `QaQ]VcaQ
d[QXQcm 95 SlX_S S_XSaQjQVc cV[djYZ QUaVb [_^gQ bVT]V^cQ7 AQR_cQ b 2B;
_Rlh^_ SlT\pUYc cQ[C SlXlSQV] VT_ _c ^d\p5 [ `_\dhV^^_]d QUaVbd U_RQS6
\pV] hYb\_5 [aQc^_V aQX]Vad bcaQ^Ygl5 Y b^_SQ SlXlSQV] 2B;5 S nc_c aQX
d[QXQS `QaQ]Vca_] `_\dhV^^lZ ^_SlZ QUaVb7

3 bcQalf SVabYpf U9>EH QUaVb5 [_c_alZ S_XSaQjQ\ SlX_S 2B;192 baQXd
`_b\V bcQacQ `a_TaQ]]l5 aVQ\m^_ `aVUbcQS\p\ b_R_Z QUaVb5 ^V`_baVUbcSV^6
^_ b\VUdojYZ XQ [_^g_] Y]VojVT_bp bVT]V^cQ UQ^^lf5 _Rlh^_ b_UVaWQjVT_
`VaV]V^^lV YX bV[gYZ 741D1 Y 72CC7 B_SaV]V^^lV SVabYY pUaQ SbcQS\poc
`VaVU ncY] QUaVb_] b\dhQZ^_V 1c_ Vbcm aVQ\m^_ SlRYaQV]_V b\dhQZ^l] _R6
aQX_] `aY [QWU_] bcQacV `a_TaQ]]l2 [_\YhVbcS_ ^VYb`_\mXdV]lf SYacd6
Q\m^lf bcaQ^Yg5 cQ[ ^QXlSQV]lZ B1>4?= 2B; ?ffC5D7 1^Q\_TYh^lV b\dhQZ^lV
`dbc_cl SbcQS\pocbp ]VWUd ݷ[_^Uݷ bcV[Q Y [_^g_] U_bcd`^_T_ QUaVb^_T_
`a_bcaQ^bcSQ 1QUaVb_] 9HL999999925 Q cQ[WV ]VWUd bVT]V^c_] bcV[Q Y ^Q6
hQ\_] _R\QbcY QUaVb_S5 SlRYaQV]lf bYbcV]_Z U\p ^_Slf _c_RaQWV^YZ5 b_6
XUQSQV]lf SlX_S_] ==1@7 >Q\YhYV SbVf ncYf 5ݷUlaݷ Y]VojYf b\dhQZ^_ Sl6
RaQ^^lZ aQX]Va5 S^_bYc bdjVbcSV^^lZ n\V]V^c ^V`aVUb[QXdV]_bcY S QUaVbQ
\oRlf _RkV[c_S S `Q]pcY5 b_XUQSQV]lf S_ SaV]p aQR_cl `a_TaQ]]l ‑ \_6
[Q\m^lf Y UY^Q]YhVb[Yf `VaV]V^^lf5 Q aQS^_ Y ==1@6_c_RaQWV^YZ5 U\p hVT_
Rl _^Y ^Y Yb`_\mX_SQ\Ybm7 8QhQbcdo ncQ ^V`aVUb[QXdV]_bcm bdjVbcSV^^_ XQ6
cadU^pVc SX\_] bYbcV]l hVaVX aQX^__RaQX^lV `a_TaQ]]^lV dpXSY]_bcY7

AQX]Va bcV[Q _`aVUV\pVcbp `aY bcQacV `a_TaQ]]l:?5 hQjV SbVT_ nc_ AVK7
3 R_\miY^bcSV ^>9H6bYbcV] aQX]Va bcV[Q U\p XQ`db[QV]lf `a_TaQ]] ]_W^_
YX]V^Ycm5 S c_] hYb\V `ap]_ S [_]Q^U^_Z bca_[V5 ^_ UV\Qoc nc_ aVU[_7 3QW6
^_ `_^Y]Qcm5 hc_ aVhm cdc YUݷc Y]V^^_ _R _R\QbcY SYacdQ\m^lf QUaVb_S5 Q
^V _ ^Qbc_pjV] SlUV\V^YY `Q]pcYD bYbcV]Q YX^QhQ\m^_ SlUV\pVc `_U bcV[
a_S^_ bc_\m[_ eYXYhVb[_Z `Q]pcY5 hc_Rl cQ] ]_W^_ Rl\_ aQX]VbcYcm `V6
aV]V^^lV _[adWV^Yp5 b\_SQ [_]Q^U^_Z bca_[Y Y ]QbbYS d[QXQcV\VZ ^Q ^YfD
U_`_\^YcV\m^lV bcaQ^Ygl SlUV\pocbp `_ ]VaV ^QU_R^_bcY5 c_ Vbcm \Yim
c_TUQ5 [_TUQ bcV[ `VaVbcQݷc `_]VjQcmbp S bcaQ^YgQf5 [_c_alV dWV SlUV\V6
^lC `aY _RaQjV^YY `a_gVbbQ [ ^VbdjVbcSdojVZ `_[Q hQbcY bcV[Q `a_Ybf_UYc

:?@aVUV\m^lZ aQX]Va bcV[Q dbcQ^QS\YSQVcbp \Y]Yc_] [URVR]h\]JLTD aQR_cd b ncY]Y \Y6
]YcQ]Y ]l aQbb]_caY] S 7;:7>7<ݷ
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Yb[\ohYcV\m^Qp bYcdQgYp S^dcaV^^VVݷ1 `aValSQ^YV25ݷ hc_ `_XS_\pVc pUad
S]ViQcmbp S `a_Ybf_UpjVV5 SlUV\Ycm _hVaVU^do bcaQ^Ygd eYXYhVb[_Z `Q6
]pcY Y `a_U_\WYcm Sl`_\^V^YV `a_gVbbQ b c_T_ WV ]VbcQ5 Q bQ] `a_gVbb5 [Q[
S_UYcbp5 `aY nc_] ^YhVT_ ^V XQ]VhQVc7 >_ `aY nc_] a_bc bcV[Q `_UhY^pVc6
bp baQXd USd] _TaQ^YhV^Yp] ‑ ^Q aQX]Va bQ]_T_ bcV[Q Y ^Q _RjYZ _Rkݷ]
_R\QbcVZ SYacdQ\m^_Z `Q]pcY5 SlUV\V^^lf UQ^^_]d `a_gVbbdD `aY Slf_UV XQ
\oRdo YX ncYf TaQ^Yg _RaQjV^YV [ ^VbdjVbcSdojVZ bcaQ^YgV bcV[Q `aYSVUݷc
[ c_]d5 hc_ pUa_ d^Yhc_WYc `a_gVbb [Q[ QSQaYZ^lZ7 =_aQ\m XUVbm5 [bcQcY
T_S_ap5 `a_bcQC n[_^_]mcV bcV[1

3 _c\YhYV _c bcV[Q5 hVZ `aVUV\m^lZ aQX]Va XQUQ^ XQaQ^VV Y UQWV ^V b\Yi6
[_] SV\Y[5 _R\QbcY [dhY Y _c_RaQWV^YZ ==1@ _TaQ^YhV^l c_\m[_ _Rkݷ]_] QU6
aVb^_T_ `a_bcaQ^bcSQ Y5 S_X]_W^_5 dWV d`_]Y^QSiY]bp `aVUV\m^l] _Rkݷ]_]
`Q]pcY5 SlUV\V^^_Z _U^_]d `a_gVbbd7 ; bhQbcmo5 ncYf _R\QbcVZ c_\m[_ USV5
hc_ YXRQS\pVc bYbcV]d _c ^V_Rf_UY]_bcY `aVUdTQUlSQcm5 b[_\m[_ `a_bcaQ^6
bcSQ `_caVRdVcbp [QWU_Z YX ^YfC Y] `a_bc_ `_XS_\pVcbp aQbcY ^QSbcaVhd UadT
UadTd5 `_bcV`V^^_ XQfSQclSQp bS_R_U^_V QUaVb^_V `a_bcaQ^bcS_7 Bc_\[^dcmbp
_^Y ^V ]_TdcC cQ[_V bc_\[^_SV^YV RdUVc _X^QhQcm5 hc_ QUaVb^_V `a_bcaQ^bcS_
YbhVa`Q^_5 Q \Y]Yc ^Q [_\YhVbcS_ SlUV\V^^lf `a_gVbbd bcaQ^Yg5 b[_aVV SbV6
T_5 [_^hYcbp aQ^miVD XQc_ \oRQp YX ncYf USdf _R\QbcVZ ]_WVc SlaQbcY ^Q
Sbݷ U_bcd`^_V `a_bcaQ^bcS_5 Vb\Y Sc_aQp nc_]d ^V `_]ViQVc7

@_b\VU^pp _R\Qbcm QUaVb_S5 ^Q [_c_ado bc_Yc _RaQcYcm S^Y]Q^YV5 aQb`_6
\QTQVcbp S bcQaiVZ hVcSVacY `a_bcaQ^bcSQ ‑ b 9HL9999999 U_ 9HOOOOOOOO7
@a_gVbbd5 c_ Vbcm `a_TaQ]]V5 [_c_aQp S [ݷ^ Sl`_\^pVcbp5 ncY QUaVbQ ^VU_6
bcd`^l5 \oR_V _RaQjV^YV [ ^Y] `aYSVUݷc [ QSQaYY7 NcQ hQbcm QUaVb^_T_
`a_bcaQ^bcSQ XQUVZbcSdVcbp5 [_TUQ d`aQS\V^YV ^Qf_UYcbp S pUaV ?B7 5V\_ S
c_]5 hc_ pUa_ ‑ nc_ `dbcm Y _b_RV^^Qp5 ^_ Sbݷ WV ^V R_\VV hV] `a_TaQ]]Q5
Y _^Q c_h^_ cQ[ WV5 [Q[ Y `_\mX_SQcV\mb[YZ `a_gVbb5 Sl^dWUV^Q aQR_cQcm S
SYacdQ\m^_] QUaVb^_] `a_bcaQ^bcSV7 ;_^Vh^_5 pUa_5 S _c\YhYV _c `a_gVbbQ5
]_WVc nc_ `a_bcaQ^bcS_ `VaV[aQYSQcm `_ bS_V]d db]_caV^Yo5 ^_ nc_ ^V _c6
]V^pVc c_T_ eQ[cQ5 hc_ \oR_Z Yb`_\^YcV\m^lZ QUaVb5 Yb`_\mXdV]lZ pUa_]5
`a_gVbb_a c_h^_ cQ[ WV `a_`db[QVc hVaVX VV^5 [Q[ Y `aY Sl`_\^V^YY `_\m6
X_SQcV\mb[Yf XQUQh7 1 Vjݷ pUad hQbc_ caVRdVcbp aQR_cQcm b `Q]pcmo `a_gVb6
b_S ‑ ^Q`aY]Va5 SlX_Sl B514 Y GB9D5 Sl^dWUQoc pUa_ [_`Ya_SQcm UQ^^lV
]VWUd `Q]pcmo SlXlSQojVT_ `a_gVbbQ Y bS_Y]Y RdeVaQ]Y SS_UQ6SlS_UQD
\oRlV bYbcV]^lV SlX_Sl5 `aY^Y]QojYV `QaQ]VcaQ]Y cV[bc_SlV bca_[Y
1hQjV SbVT_ ‑ Y]V^Q eQZ\_S5 ^_ ^V c_\m[_25 S UVZbcSYcV\m^_bcY `VaVUQoc S
pUa_ QUaVbQ ncYf bca_[5 Q bQ] cV[bc YX bca_[Y pUa_ Sl^dWUV^_ U_RlSQcm YX
`Q]pcY `a_gVbbQ5 `_\mXdpbm5 [Q[ ]_W^_ U_TQUQcmbp5 SYacdQ\m^l] QUaVb_]5
`aYhݷ] nc_ SVUm SYacdQ\m^lZ QUaVb YX `a_bcaQ^bcSQ `a_gVbbQ5 Q ^V bQ]_T_
pUaQ7

Hc_Rl YXRVWQcm `_bc_p^^lf `VaV^Qbca_V[ VV^5 pUa_ `_bcd`QVc `a_jV7
BQ]_ _^_ U\p bS_VZ aQR_cl Yb`_\mXdVc SYacdQ\m^lV QUaVbQ [Q[ aQX YX nc_Z
S_c bcQaiVZݷ hVcSVacYݷ ‑ 9HL9999999 U_ 9HOOOOOOOO5 Q `a_gVbbQ]5 ^Q`a_cYS5
Yb`_\mX_SQcm SYacdQ\m^lV QUaVbQ YX nc_T_ UYQ`QX_^Q ^V `_XS_\pVc7 ;_TUQ
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WV UV\_ U_f_UYc U_ _Rb\dWYSQ^Yp [_^[aVc^_T_ `a_gVbbQ5 pUa_ ^QbcaQYSQVc
VV^5 hc_Rl SYacdQ\m^lV QUaVbQ YX ]\QUiYf caݷf hVcSVacVZ _c_RaQWQ\Ybm
^Q eYXYhVb[YV QUaVbQ5 [Q[ nc_ `a_Ybf_UYc S ݷ[_[dhYSQV]_ݷ `a_gVbbV5 Q QUaV6
bQ YX bcQaiVZ hVcSVacY `a_U_\WQ\Y _c_RaQWQcmbp ^Q eYXYhVb[YV bcaQ^Ygl
S b__cSVcbcSYY b `aQSY\Q]Y bQ]_T_ pUaQ ‑ Y S aVXd\mcQcV [_U pUaQ `_\dhQ6
Vc S bS_ݷ aQb`_apWV^YV Y `Q]pcm pUaQ5 Y `Q]pcm `a_gVbbQ 1`aQSUQ5 c_\m[_
_U^_T_5 cQ[ hc_ ]VWUd `a_bcaQ^bcSQ]Y aQX^lf `a_gVbb_S `VaVT_^pcm UQ^^lV
^Q]^_T_ b\_W^VV27

3 UVZbcSYcV\m^_bcY cQ] UQWV `VaVbcaQYSQcm ^YhVT_ ^V ^QU_5 pUa_ _Rlh^_ S[\o6
hQVc ݷbS_Yݷ bcaQ^Yh^lV _c_RaQWV^Yp S bcaQ^Yh^lV cQR\Ygl [QWU_T_ YX `a_gVbb_SD
`a_gVbbd _^Y _bcQocbp ^VU_bcd`^l YX6XQ b__cSVcbcSdojY] _RaQX_] ^Qbca_V^^lf Qc6
aYRdc_S bcaQ^Yg5 b_UVaWQjYf bcaQ^Yh^lV cQR\Ygl5 ^_ ^Q pUa_ ncY _TaQ^YhV^Yp ^V
UVZbcSdoc5 cQ[ hc_5 [_TUQ UV\_ U_f_UYc U_ _Rb\dWYSQ^Yp [_^[aVc^_T_ `a_gVbbQ5 pUa_
`a_bc_ Q[cYSYadVc VT_ [_^cV[bc Y `a_U_\WQVc aQR_cd5 `_\mXdpbm cV]Y WV ^Qbca_Z[Q]Y
VV^5 hc_ Y `a_gVbb7 B_RbcSV^^_ T_S_ap5 `aVb\_Sdc_V Sl`_\^V^YV `a_gVbbQ S aV6
WY]V pUaQ b c_h[Y XaV^Yp ^Qbca_V[ SYacdQ\m^_Z `Q]pcY SlT\pUYc Y]V^^_ cQ[7 ;Q[
eYXYhVb[Y Sbݷ nc_ U_bcYTQVcbp5 bcQ^Vc pb^_ `_b\V aQbb]_caV^Yp c_^[_bcVZ bcaQ^Yh^_Z
]_UV\Y SYacdQ\m^_Z `Q]pcY5 [_c_a_V ]l _c\_WY] U_ A7<7>7ݷ

AQbb]_caV^^Qp ^Q]Y bcad[cdaQ QUaVb^_T_ `a_bcaQ^bcSQ `_\mX_SQcV\mb[_Z
XQUQhY ^V dhYclSQVc ^V[_c_alf b_SbV] b`VgYeYhVb[Yf ]_]V^c_S5 [_c_alV d
[QWU_Z _`VaQgY_^^_Z bYbcV]l bS_YD b[QWV]5 pUa_ c_T_ WV U9>EH _c_RaQWQ6
Vc ^Q QUaVb^_V `a_bcaQ^bcS_ `a_gVbbQ bS_o b_RbcSV^^do bcaQ^Ygd5 [_c_aQp
S XQSYbY]_bcY _c SVabYY ^QXlSQVcbp FCIC31<< Y\Y F4C?5 Y `a_gVbb5 _RaQjQpbm
[ [_Ud Y UQ^^l]5 ^Qf_UpjY]bp S nc_Z bcaQ^YgV5 ]_WVc S ^V[_c_alf b\dhQ6
pf YXRVWQcm Sl`_\^V^Yp bYbcV]^lf SlX_S_S 1^Q`aY]Va5 hVaVX F4C? ]_W^_
dX^Qcm cV[djVV bYbcV]^_V SaV]p5 ^V `VaVUQSQp U\p nc_T_ d`aQS\V^YV S pUa_27
1^Q\_TYh^lV ^VcaYSYQ\m^lV fQ[Y `aQ[cY[docbp Y S UadTYf bYbcV]Qf7 DSl5
ncY ]VfQ^YX]l bc_\m b`VgYeYh^l5 XQ`dcQ^^l Y bc_\m hQbc_ ]V^pocbp5 hc_
]l `aVU`_hcݷ] S_XUVaWQcmbp _c Yf aQbb]_caV^YpD hYcQcV\m RVX cadUQ ^QZUݷc
]QcVaYQ\l _R nc_] S 9^cVa^VcV `_ [\ohVSl] b\_SQ]7

>7<7=7 @_a_WUV^YV `a_gVbbQ

6UY^bcSV^^lZ b`_b_R `_a_WUV^Yp `a_gVbbQ S ?B ^>9H ‑ nc_ b_XUQ^YV
[_`YY bdjVbcSdojVT_ `a_gVbbQ:@7 5\p nc_T_ Yb`_\mXdVcbp bYbcV]^lZ SlX_S
6?B;C

9>D 6?B;1F?942D

6b\Y `a_YX_ZUݷc _iYR[Q5 6?B;5 [Q[ Y UadTYV bYbcV]^lV SlX_Sl5 SVa^ݷc X^Q6
hV^YV 6:D S_X]_W^l Vjݷ USQ SQaYQ^cQ X^QhV^Yp5 S_XSaQjQV]_T_ YX 6?B;5 Y
_RQ bSYUVcV\mbcSdoc _R db`Vi^_] b_XUQ^YY [_`YY7 >_SlZ `a_gVbb5 b_XUQ^^lZ
pUa_] S _cSVc ^Q 6?B;5 RdUVc c_h^_Z [_`YVZ a_UYcV\mb[_T_5 XQ Yb[\ohV^YV]
b\VUdojYf aQX\YhYZC

:@>V[_c_alV bYbcV]l bV]VZbcSQ ^>9H Y]Voc Q\mcVa^QcYS^lV S_X]_W^_bcY5 cQ[YV [Q[
3<?>5 S ?B U9>EH5 ^_ ncY S_X]_W^_bcY b`VgYeYh^l U\p [QWU_Z bYbcV]l Y Yf `ap]_V
Yb`_\mX_SQ^YV ^V aV[_]V^UdVcbp7
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∙ `_a_WUݷ^^lZ `a_gVbb Y]VVc bS_Z YUV^cYeY[Qc_a 1@9425 VbcVbcSV^^_5 _c6
\YhQojYZbp _c YUV^cYeY[Qc_aQ a_UYcV\pD

∙ `QaQ]Vca @@94 `_a_WUݷ^^_T_ `a_gVbbQ aQSV^ @94’d a_UYcV\mb[_T_ `a_6
gVbbQD

∙ bhݷchY[Y `_caVR\ݷ^^lf aVbdab_S `_a_WUݷ^^_T_ `a_gVbbQ baQXd `_b\V
6?B; aQS^l ^d\oD

∙ Sl`_\^V^YV _R_Yf `a_gVbb_S 1a_UYcV\mb[_T_ Y `_a_WUݷ^^_T_2 `a_U_\6
WQVcbp b `VaS_Z Y^bcad[gYY5 b\VUdojVZ baQXd XQ SlX_S_] ed^[6
gYY 6?B; 1hQjV SbVT_ nc_ `aYbSQYSQ^YV S_XSaQjQV]_T_ Vo X^QhV^Yp
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`VaV]V^^lf _[adWV^Yp5 c_ Vbcm ncY USQ `QaQ]VcaQ _`aVUV\poc5 hc�_ `_\dhYc
XQ`db[QV]Qp `a_TaQ]]Q hVaVX bS_Y QaTd]V^cl ed^[gYY =19>;9 Y T\_RQ\m^do
`VaV]V^^do 5>F9B?> 1b]7 bca7 <:A25 \YR_ Yf Q^Q\_TY5 Vb\Y `a_TaQ]]Q ^Q`YbQ^Q
^V ^Q BY7

; bYbcV]^_]d SlX_Sd 5H53F5 ^Q`ap]do _RaQjQocbp aVU[_D _Rlh^_ ^Q]^_6
T_ dU_R^VV S_b`_\mX_SQcmbp _U^_Z YX RYR\Y_cVh^lf ed^[gYZ5 aVQ\YX_SQ^^lf
hVaVX c_c WV 5H53F5 Y _RaQXdojYf cQ[ ^QXlSQV]_V _bV]VZbcSݷ 5H537ݷ >Qh^ݷ]
VT_ aQbb]_caV^YV b ed^[gYY 5H53FC

9>D 5H53F13?>CD 381B 3>1=55 381B3 3?>CD 31B7F2D

?c SlX_SQ 5H53F55 [Q[ ]_W^_ XQ]VcYcm5 ncQ ed^[gYp _c\YhQVcbp _cbdcbcSYV]
`QaQ]VcaQ 5>F9B7 ?[adWV^YV U\p XQ`db[QV]_Z `a_TaQ]]l _^Q RVaݷc cQ[_V
WV5 [Q[ Rl\_D T_S_apc5 hc_ _[adWV^YV ^Qb\VUdVcbp7

3QW^do a_\m YTaQVc ed^[gYp 5H53F@D `a_eY\m d ^Vݷ cQ[_Z WV5 [Q[ d
5H53FC

;9@_ YUVV [ nc_]d ]_]V^cd d hYcQcV\p dWV ^V U_\W^_ Rlcm `a_R\V] b QaTd]V^cQ]Y
[_]Q^U^_Z bca_[Y7 6b\Y _^Y Sbݷ WV Vbcm5 `VaVhYcQZcV 9D;7>7=ݷ S_X]_W^_5 `_ bbl\[Q] YX
^VT_ `aYUݷcbp SVa^dcmbp [ `VaS_]d c_]d5 Y Vb\Y Sl hdSbcSdVcV ]Q\VZido ^VdSVaV^^_bcm ‑
_RpXQcV\m^_ bUV\QZcV nc_7



<<; ?RkV[cl Y db\dTY _`VaQgY_^^_Z bYbcV]l

9>D 5H53F@13?>CD 381B 3>1=55 381B3 3?>CD 31B7F2D

NcQ ed^[gYp _c\YhQVcbp _c `aVUlUdjYf `_Uf_U_] [ _RaQR_c[V `VaS_T_ `Q6
aQ]VcaQC _^Q d]VVc _clb[YSQcm XQ`db[QV]do `a_TaQ]]d `_ Vݷ Y]V^Y S bY6ݷ
bcV]^lfݷ UYaV[c_aYpf5 c_ Vbcm S UYaV[c_aYpf5 `VaVhYb\V^^lf S `VaV]V^6
^_Z _[adWV^Yp YJ]Q;:7 @_Yb[ `a_YXS_UYcbp5 Vb\Y S bca_[V5 `VaVUQ^^_Z
`QaQ]Vca_] >1=55 ^Vc ^Y _U^_T_ bY]S_\Q Dݷ8ݷ cQ[5 Vb\Y X^QhV^YV `VaV]V^^_Z
YJ]Q b_UVaWYc UYaV[c_aYo 829>5 c_ SlXSQcm `a_TaQ]]d 829>8<C ]_W^_ `a_6
bc_ `_ Y]V^Y 5ݷC>ݷ ^V d[QXlSQp `_\^lZ `dcm7 6b\Y S `VaS_] `QaQ]VcaV
Vbcm f_cp Rl _UY^ bY]S_\ 5ݷ8ݷ ed^[gYp 5H53F@ aQR_cQVc c_h^_ cQ[
WV5 [Q[ Y 5H53F7 =VWUd `a_hY]5 Y]V^^_ ncQ _b_RV^^_bcm 5H53F@ ‑ `aY6
hY^Q c_T_5 hc_ U\p XQ`db[Q bSVWV_c[_]`Y\Ya_SQ^^lf `a_TaQ]] S f_UV ^Q6
iYf d`aQW^V^YZ ]l Sl^dWUV^l `_\mX_SQcmbp ݷfYcal]Yݷ [_]Q^UQ]Y Sa_UV
78@B?7 S]Vbc_ `a_bc_ @B?77 ;_]Q^U^lZ Y^cVa`aVcQc_a bQ] ^Q`YbQ^ ^Q BY
Y Yb`_\mXdVc U\p XQ`db[Q S^Vi^Yf `a_TaQ]] Y]V^^_ ed^[gYo 5H53F@5 ^d Q
`aVeY[b ݷ78ݷ _RVb`VhYSQVc ^Q\YhYV b\niQ S `QaQ]VcaV >1=55 _c[\ohQp cV]
bQ]l] `_Yb[ `_ UYaV[c_aYp] YX YJ]Q Y `aVSaQjQp Y]p `a_TaQ]]l S _Rlh^_V
_c^_bYcV\m^_V Y]p eQZ\Q7

HQbc_ SbcaVhQocbp b\dhQY5 [_TUQ dWV ^Q ncQ`V ^Q`YbQ^Yp Ybf_U^_Z `a_6
TaQ]]l ^Q] YXSVbc^_ c_h^_V [_\YhVbcS_ `QaQ]Vca_S [_]Q^U^_Z bca_[Y U\p
`a_TaQ]]l5 [_c_ado ]l b_RYaQV]bp XQ`dbcYcm b `_]_jmo 5H537 6b\Y nc_ cQ[5
^Q] ^Vc ^V_Rf_UY]_bcY bQ]Y] e_a]Ya_SQcm ]QbbYS d[QXQcV\VZ ^Q n\V]V^cl
[_]Q^U^_Z bca_[Y5 [Q[ nc_ caVRdVcbp U\p ed^[gYZ bV]VZbcSQ 5H535 aQbb]_c6
aV^^lf SliV7 3]Vbc_ nc_T_ ]_W^_ Yb`_\mX_SQcm ed^[gYo 5H53< Y\Y 5H53<@5
[_c_alV be_a]Yadoc nc_c ]QbbYS XQ ^QbC

9>D 5H53<13?>CD 381B 3>1=55 3?>CD 381B 31B7F95 7772D
9>D 5H53<@13?>CD 381B 3>1=55 3?>CD 381B 31B7F95 7772D

NcY ed^[gYY `_\dhQoc `a_YXS_\m^_V hYb\_ QaTd]V^c_S5 `VaSlZ YX [_c_alf
XQUQݷc Yb`_\^pV]lZ eQZ\5 _bcQ\m^lV ‑ QaTd]V^cl [_]Q^U^_Z bca_[Y7 Hc_Rl
ed^[gYp 5ݷX^Q\Qݷ TUV _bcQ^_SYcmbp5 `_b\V `_b\VU^VT_ b\_SQ [_]Q^U^_Z bca_6
[Y ^dW^_ U_RQSYcm Vjݷ _UY^ `QaQ]Vca b_ X^QhV^YV] W^UU;;7 >Q`_]^Y]5 hc_
[_]Q^U^Qp bca_[Q S[\ohQVc ^d\VS_Z n\V]V^c5 `_U [_c_al] `_UaQXd]VSQVcbp
Y]p bQ]_Z `a_TaQ]]lD cQ[Y] _RaQX_]5 QaTd]V^c 1B7F9 ‑ nc_ ^V `VaSlZ Qa6
Td]V^c [_]Q^U^_Z bca_[Y5 Q ^Vhc_ Y]VojVV _c^_iV^YV [ Y]V^Y `a_TaQ]]l5
S R_\miY^bcSV b\dhQVS X^QhV^YV 1B7F9 `_`a_bcd b_S`QUQVc b >1=57 AQX\YhYV
]VWUd 5H53< Y 5H53<@ S c_]5 hc_ `VaSQp caVRdVc d[QXQ^Yp pS^_T_ `dcY [ Yb6
`_\^pV]_]d eQZ\d5 c_TUQ [Q[ Sc_aQp Sl`_\^pVc `_Yb[ `_ `VaV]V^^_Z YJ]Q5

;:=l dWV _RbdWUQ\Y Y `VaV]V^^do YJ]Q5 Y bQ]_ _[adWV^YV S gV\_]D Vb\Y Sb6ݷcQ[Y
_bcQ\Ybm [Q[YV6c_ `a_R\V]l b `_^Y]Q^YV]5 hc_ cQ[_V ncQ YJ]Q Y [Q[ b ^VZ R_a_cmbp5 _Rp6
XQcV\m^_ SVa^YcVbm [ `VaS_]d c_]d Y `VaVhYcQZcV 5?:7;7:ݷ Y^QhV UQ\miV bcQ^Vc fdWV7

;;3 aVXd\mcQcV `aYUYahYS_T_ Q^Q\YXQ cV[bc_S aQX^__RaQX^lf bcQ^UQac_S ]^_TYV `a_6
TaQ]]Ybcl `aYf_Upc [ SlS_Ud5 hc_ Yb`_\mX_SQcm b\VUdVc ^V W^UU5 Q SlaQWV^YV 11381B32927
BdUp `_ SbV]d5 S aVQ\m^_ bdjVbcSdojYf bYbcV]Qf ^Y[Q[_Z aQX^Ygl ^Vc7



>7<7 @a_gVbbl <<<

`_U_R^_ c_]d5 [Q[ nc_ UV\QVc 5H53F@7 3b5ݷ hc_ Rl\_ b[QXQ^_ SliV _c^_bYcV\m6
^_ `VaS_T_ QaTd]V^cQ 5H53F@5 c_h^_ cQ[ WV `aY]V^Y]_ Y [ `VaS_]d QaTd]V^cd
5H53<@7

5_`dbcY]5 caVRdVcbp Sl`_\^Ycm [_]Q^Ud <C 6< 61 8F1B7 Nc_ ]_W^_ bUV6
\Qcm5 ^Q`aY]Va5 cQ[C

381B 33=4<9>5df F K 2<C25 26<25 26125 28F1B25 W^UU MD
5H53F@12<C25 3=4<9>52D

\YR_ cQ[C

5H53<@12<C25 2<C25 26<25 26125 28F1B25 W^UU2D

@_Sc_aY]5 hc_ SbV ed^[gYY bV]VZbcSQ 5H53 XQ]V^poc S `Q]pcY `a_gVbbQ
Sl`_\^pSidobp 1Y SlXSQSido 5H532 `a_TaQ]]d ^Q UadTdo5 d[QXQ^^do S `Q6
aQ]VcaQf SlX_SQ7 @_nc_]d S b\dhQV db`VfQ ncY ed^[gYY d`aQS\V^YV dWV ^V
S_XSaQjQocC S bQ]_] UV\V5 `a_TaQ]]l5 S [_c_ado ]_W^_ Rl\_ Rl SVa^dcm
d`aQS\V^YV5 dWV ^Vc5 S]Vbc_ ^Vݷ aQR_cQVc ^_SQp `a_TaQ]]Q7 3 b\dhQV _iYR6
[Y S_XSaQjQVcbp X^QhV^YV 6:5 ^_ `a_SVapcm VT_ RVbb]lb\V^^_5 SVUm bQ] eQ[c
S_XSaQcQ d`aQS\V^Yp bSYUVcV\mbcSdVc _R _iYR[V7 HQjV SbVT_ `_b\V \oR_Z
YX ed^[gYZ 5H53 b\VUdojQp bca_[Q `a_TaQ]]l `aVUbcQS\pVc b_R_Z SlX_S
X^Q[_]_Z ^Q] ed^[gYY @5BB?B7 @_b[_\m[d S R_\miY^bcSV b\dhQVS 5H53 Sl6
`_\^pVcbp S `a_gVbbV5 b_XUQ^^_] b`VgYQ\m^_ U\p nc_T_5 Q `_b\V _iYR[Y nc_c
`a_gVbb dWV R_\miV ^V ^dWV^5 `_b\V @5BB?B bcQSYcbp SlX_S ed^[gYY 5H9D5
XQSVaiQojVZ `a_gVbb7 6b\Y `_b\V SlX_SQ ed^[gYY bV]VZbcSQ 5H53 S
cV[bcV `a_TaQ]]l ]l SYUY] hc_6c_ _c\Yh^_V _c bSpX[Y @5BB?B85H9D5
S R_\miY^bcSV b\dhQVS XUVbm hc_6c_ ^V cQ[D bYcdQgYY5 [_TUQ `_b\V 5H53
^V bcQSpcbp SlX_Sl ncYf USdf ed^[gYZ5 aVU[Y Y U_bcQc_h^_ ^V_Rlh^l7

Bca_T_ T_S_ap5 b\VUdVc dhYclSQcm5 hc_ ed^[gYp 5H9D `VaVU XQSVaiV^YV] `a_gVb6
bQ ]_WVc bUV\Qcm hc_6c_ VjݷD S `_UQS\pojV] R_\miY^bcSV b\dhQVS nc_ _hc_6cݷ Vjݷݷ
bS_UYcbp [ SlcVb^V^Yo RdeVa_S SlS_UQ S ed^[gYpf YX CD49?787 6b\Y Sl dfYcaYcVbm
SlXSQcm 6?B;5 [_TUQ ^V[_c_alV YX SQiYf Slb_[_da_S^VSlf `_c_[_S SlS_UQ b_UVaWQc
^V_c`aQS\V^^lV UQ^^lV5 ncY UQ^^lV _[QWdcbp b[_`Ya_SQ^l S]VbcV b_ SbV]Y UQ^^l]Y
a_UYcV\mb[_T_ `a_gVbbQ5 Q ed^[gYp 5H9D5 SlXSQ^^Qp YX `_a_WUݷ^^_T_ `a_gVbbQ5 `a_YX6
SVUݷc Yf SlcVb^V^YV7 A_UYcV\mb[YZ `a_gVbb _R nc_]5 aQXd]VVcbp5 ^YhVT_ X^Qcm ^V RdUVc
Y aQ^_ Y\Y `_XU^_5 b[_aVV SbVT_5 SlcVb^Yc bS_Z n[XV]`\pa b[_`Ya_SQ^^lf UQ^^lf7 AV6
Xd\mcQc ]_WVc `_\dhYcmbp U_S_\m^_ bS_V_RaQX^lZ7

?b^_SlSQpbm ^Q nc_] b__RaQWV^YY5 ^V[_c_alV QSc_al aV[_]V^Udoc `_b\V 5H53 Yb6
`_\mX_SQcm h5H9D5 Q ^V _Rlh^lZ 5H9D5 c_ Vbcm _RaQjQcmbp baQXd WV [ pUad bYbcV]l b
`a_bmR_Z ^V]VU\V^^_ XQSVaiYcm SQi `a_gVbb RVX Sbp[_Z `aVUSQaYcV\m^_Z `_UT_c_S[Y7
AV[_]V^UQgYp bQ]Q `_ bVRV `aQSY\m^Qp5 c_\m[_ b\VUdVc dhVbcm5 hc_ UYQT^_bcYhVb[YZ
`_c_[5 S [_c_alZ SlS_UYc b__RjV^YV ed^[gYp @5BB?B5 c_WV RdeVaYXdVcbp5 Y Vb\Y nc_c
`_c_[ _[QWVcbp `VaV^Q`aQS\V^ [dUQ6c_ 1^V RdUVc bSpXQ^ b cVa]Y^Q\_]25 c_ `aY XQSVa6
iV^YY `a_gVbbQ b `_]_jmo h5H9D UQ^^lV YX VT_ RdeVaQ cQ[ Y ^V RdUdc SlcVb^V^l ‑
`_`a_bcd T_S_ap5 b__RjV^YV5 SlUQ^^_V @5BB?B’_]5 cQ[ Y ^V `_[Y^Vc `aVUV\l bS_VT_
`a_gVbbQ Y bTY^Vc S]VbcV b ^Y] 1^Q`_]^Y]5 hc_ SlUQhQ `VaVS_UQ bca_[Y `aYS_UYc [
SlcVb^V^Yo RdeVaQ c_\m[_ Vb\Y SlS_U YUݷc ^Q cVa]Y^Q\27

@_6SYUY]_]d5 [b_SbVݷ `aQSY\m^_Zݷ RdUVc `aY]Va^_ cQ[Qp `_b\VU_SQcV\m^_bcm Sl6
X_S_SC



<<= ?RkV[cl Y db\dTY _`VaQgY_^^_Z bYbcV]l

5H53<@12<C25 2<C25 26<25 W^UU2D
@5BB?B12<C22D
66<EC81CD45BB2D
h5H9D1:2D

; nc_]d bc_Yc U_RQSYcm Vjݷ SlcVb^V^YV RdeVaQ `_c_[Q CD45BB `VaVU `_a_WUV^YV]
^_S_T_ `a_gVbbQ5 c_ Vbcm ^V`_baVUbcSV^^_ `VaVU SlX_S_] 6?B; c_WV bc_Yc SbcQSYcm
66<EC81CD45BB2D5 S `a_cYS^_] b\dhQV 1_b_RV^^_ [_TUQ CD45BB [dUQ6c_ `VaV^Q`aQS\V^2
Sl aYb[dVcV ^V[_c_alV UYQT^_bcYhVb[YV b__RjV^Yp5 SlUQ^^lV a_UYcV\mb[Y] `a_gVb6
b_]5 dSYUVcm USQWUl7

@_Ua_R^_V _RbdWUV^YV aQX\Yh^lf SQaYQ^c_S XQSVaiV^Yp `a_gVbbQ Sl ^QZUݷcV S
b\VUdojV] `QaQTaQeV7

?c]VcY]5 hc_ _c[alclV eQZ\_SlV UVb[aY`c_al `aY Sl`_\^V6
^YY 5H53 _bcQocbp _c[alcl]Y5 hc_ `_XS_\pVc `VaVU XQ`db[_] S^Vi6
^VZ `a_TaQ]]l `a_YXSVbcY ]Q^Y`d\pgYY b UVb[aY`c_aQ]Y7 Nc_ bS_ZbcS_
5H53 Yb`_\mXdVcbp U\p aVQ\YXQgYY f_a_i_ X^Q[_]lf ^Q] `VaV^Q`aQS\V^YZ
SS_UQ6SlS_UQ7

9X nc_T_ `aQSY\Q Vbcm _U^_ Yb[\ohV^YV7 >Q eQZ\_S_] UVb[aY`c_aV ]_WVc Rlcm
dbcQ^_S\V^ e\QT OMhLUXNaNL 13<?C56?>65H5325 Y S nc_] b\dhQV eQZ\ ‑ c_h^VV5 _UY^
_cUV\m^_ SXpclZ UVb[aY`c_a ‑ RdUVc XQ[alc `aY db`Vi^_ _caQR_cQSiVZ XQ]V^V `a_6
TaQ]]l7

>QYR_\VV _RjV`aY^pcl] b`_b_R_] dbcQ^_S[Y nc_T_ e\QTQ ]_W^_ bhYcQcm SlX_S
63>D< 1b]7 bca7 <9;27 3 _c\YhYV _c e\QT_S bcQcdbQ5 cQ[Yf [Q[ dWV YXSVbc^lV ^Q]
XhJYYNWM Y\Y XhWXWKUXLT5 e\QT 3<?C56?>65H53 _c^_bYcbp ^V [ `_c_[d SS_UQ6SlS_UQ5
Q [ [_^[aVc^_]d eQZ\_S_]d UVb[aY`c_ad5 bSpXQ^^_]d b ncY] `_c_[_]7 CQ[Yf UVb[aY`6
c_a_S5 [Q[ ]l dWV `_^Y]QV]5 ]_WVc bcQcm R_\miV _U^_T_5 ^Q`aY]Va5 `_b\V Sl`_\^V^Yp
SlX_SQ 6?B;D `aY _RbdWUV^YY `VaV^Q`aQS\V^Yp SS_UQ6SlS_UQ ]l dX^QV] _ UadTYf b`_6
b_RQf ݷaQX]^_WV^Ypݷ UVb[aY`c_a_S5 _c^_bpjYfbp [ _U^_]d `_c_[d SS_UQ6SlS_UQ7 CQ[
Y\Y Y^QhV5 e\QTY bcQcdbQ5 [_c_alV ]l _RbdWUQ\Y aQ^miV Y [_c_alV ]_W^_ YX]V^Ycm
b `_]_jmo [_]Q^Ul Oh\N]OU SlX_SQ 63>D<5 _c^_bpcbp [ `_c_[d SS_UQ6SlS_UQ Y UVZ6
bcSdoc S^V XQSYbY]_bcY _c c_T_5 hVaVX [Q[_Z YX5 S_X]_W^_5 ^Vb[_\m[Yf UVb[aY`c_a_S
nc_T_ `_c_[Q ]l aQR_cQV]D e\QT 3<?C56?>65H535 ^Q`a_cYS5 _c^_bYcbp [ [_^[aVc^_]d UV6
b[aY`c_ad7

3 bSpXY b ncY] U\p aQR_cl b e\QT_] 3<?C56?>65H53 SlX_S 63>D< `aVUdb]QcaYSQVc
_cUV\m^lV [_]Q^Ul ‑ Oh\N]OM Y OhPN]OM7 9X^QhQ\m^_ `aVU`_\QTQ\_bm5 hc_ ncY [_6
]Q^Ul RdUdc aQR_cQcm b e\QTQ]Y5 _c^_bpjY]Ybp [ UVb[aY`c_ad 1S _c\YhYV _c `_c_[Q25
^_ S Yc_TV Rl\ SSVUݷ^ SbVT_ _UY^ cQ[_Z e\QT ‑ OMhLUXNaNL7 DbcQ^_SYcm VT_ ]_W^_5
Sl`_\^YS

63>D<1645 Oh\N]OM5 OMhLUXNaNL2D

DX^Qcm5 dbcQ^_S\V^ e\QT Y\Y ^Vc5 ]_W^_ b `_]_jmo 63>D<1645 OhPN]OM2 1cQ[_Z SlX_S
SVa^ݷc X^QhV^YV OMhLUXNaNL5 Vb\Y e\QT dbcQ^_S\V^5 Y 9 ‑ Vb\Y ^Vc25 ^_ nc_ `_hcY
^Y[_TUQ ^V ^dW^_7

B ^V[_c_alf `_a S ^QYR_\VV ^_Slf SVabYpf ^>9H6bYbcV] e\QT 3<?C56?>65H53 ]_W^_
dbcQ^_SYcm S ]_]V^c _c[alcYp eQZ\Q5 U_RQSYS S_ Sc_a_Z `QaQ]Vca SlX_SQ ?@5> [_^6
bcQ^cd XhLUXNaNL5 ^_ nc_ `_UUVaWYSQVcbp ^V SVXUV Y ^V eQ[c5 hc_ RdUVc f_a_iVZ YUVVZ
ncd S_X]_W^_bcm Yb`_\mX_SQcm7



>7<7 @a_gVbbl <<>

>7<7?7 8QSVaiV^YV `a_gVbbQ

3 bYbcV]Qf bV]VZbcSQ ^>9H `aVUdb]_caV^_ USQ b`_b_RQ XQSVaiV^Yp `a_6
gVbbQC bQ]_bc_pcV\m^_V Y `aY^dUYcV\m^_V7 3 `VaS_] b\dhQV `a_gVbb bQ] _RaQ6
jQVcbp [ pUad _`VaQgY_^^_Z bYbcV]l b `a_bmR_Z XQSVaiYcm VT_5 Y ncQ `a_bm6
RQ ^V]VU\V^^_ dU_S\VcS_apVcbp7 3_ Sc_a_] b\dhQV [c_6c_ ‑ UadT_Z `a_gVbb
\YR_ bQ]Q _`VaQgY_^^Qp bYbcV]Q ‑ `aYbl\QVc `a_gVbbd bYT^Q\ 5 Y `a_gVbb
XQSVaiQVcbp5 `_\dhYS nc_c bYT^Q\7

@a_TaQ]]Yadp ^Q pXl[V QbbV]R\VaQ5 ]l dX^Q\Y _ bdjVbcS_SQ^YY bY6
bcV]^_T_ SlX_SQ h5H9D 1b]7 c7 :5 25<7?7>ݷ [_c_alZ `aVUdb]QcaYSQVc _UY^ `Q6
aQ]Vca ‑ [_U XQSVaiV^Yp `a_gVbbQ 7 BQ] nc_c [_U ]l d`_]Y^Q\Y Vjݷ `aY
`a_TaQ]]Ya_SQ^YY ^Q @Qb[Q\V5 SVUm _`VaQc_a 81<D `_XS_\pVc d[QXQcm X^Q6
hV^YV [_UQ XQSVaiV^Yp7 9XdhQp pXl[ BY5 ]l XQSVaiQ\Y `a_TaQ]]l5 S_XSaQ6
jQp d`aQS\V^YV YX ed^[gYY =19> _`VaQc_a_] B5DEB>5 Q U\p U_ba_h^_T_ XQ6
SVaiV^Yp `a_TaQ]]l Yb`_\mX_SQ\Y RYR\Y_cVh^do ed^[gYo 5H9D 1b]7 27;7;7=ݷ
>Q`YbQS ^Q BY `a_TaQ]]d RVX bcQ^UQac^_Z RYR\Y_cV[Y5 ]l ^Q b_RbcSV^^_]
_`lcV dRVUY\Ybm5 hc_ ed^[gYo =19> ݷ_c_6c]ݷ 1^Q bQ]_] UV\V ‑ ^VSYUY]Qp
`_U`a_TaQ]]Q hCD1BD2 SlXlSQVc S b_bcQSV SlaQWV^Yp 5H9D1=19>1225 c_ Vbcm
S_XSaQc X^QhV^Yp YX ݷ_T\QS^_Tݷ n[XV]`\paQ =19> Y `ap]_Z SlX_S 5H9D Vbcm
S bdj^_bcY _U^_ Y c_ WV7 ;Q[ ^Vb\_W^_ U_TQUQcmbp5 `Qb[Q\VSb[YZ 81<D UV6
\QVc c_ WV bQ]_VD SbV ncY b`_b_Rl XQSVaiV^Yp S [_^Vh^_] bhݷcV `aYS_Upc [
bYbcV]^_]d SlX_Sd h5H9D;<5 [_c_alZ YX `a_TaQ]]l ^Q BY ]_W^_ SlXSQcm Y
^Q`ap]do7 @a_eY\m VT_ _Rݷac[Y cQ[_SC

F?94 h5H9D19>D 3?452D

@QaQ]Vca 3?45 XQUQVc Sbݷ c_c WV [_U XQSVaiV^Yp `a_gVbbQ7 >Q`_]^Y]5 hc_
X^QhV^YV 9 _X^QhQVc db`Vi^_V XQSVaiV^YV5 X^QhV^Yp :5 ;5 < Y c7 U7 ‑ hc_ `a_6
YX_i\Q cQ Y\Y Y^Qp _iYR[Q Y\Y ^VdUQhQ7 ?Rlh^_ Yb`_\mXdocbp X^QhV^Yp5 ^V
`aVSliQojYV :95 f_cp nc_ ^V _RpXQcV\m^_D b\VUdVc c_\m[_ dhYclSQcm5 hc_
bQ] `_ bVRV [_U XQSVaiV^Yp `a_gVbbQ ‑ nc_ RVXX^Q[_S_V S_bm]YRYc^_V gV\_V5
c7 V7 S cVa]Y^Qf BY ‑ X^QhV^YV cY`Q E>C97>54 381BD `_nc_]d ^V b\VUdVc `l6
cQcmbp Yb`_\mX_SQcm _caYgQcV\m^lV X^QhV^Yp Y\Y X^QhV^Yp5 `aVS_bf_UpjYV
;>>5 nc_ Sbݷ aQS^_ ^V `_\dhYcbp7 @ap]_V _RaQjV^YV [ bYbcV]V b caVR_SQ^YV]
XQSVaiYcm cV[djYZ `a_gVbb5 [Q[ ]_W^_ U_TQUQcmbp5 ^V]VU\V^^_ XQSVaiQVc
`a_gVbb5 ^Y[Q[Yf Y^lf SQaYQ^c_S cdc ^V `aVUdb]_caV^_7 3 nc_] `\Q^V Sl6
X_S RYR\Y_cVh^_Z ed^[gYY 5H9D5 Q aQS^_ Y S_XSaQc X^QhV^Yp YX ed^[gYY
=19> 1[_c_alZ c_WV `aYS_UYc [ SlX_Sd Y]V^^_ RYR\Y_cVh^_Z ed^[gYY 5H9D5
Q ^V [ `ap]_]d _RaQjV^Yo [ ?B2 bdjVbcSV^^_ _c\YhQocbpC [_^Vh^_5 ed^[6
gYp 5H9D c_WV aQ^_ Y\Y `_XU^_ _RaQcYcbp [ _`VaQgY_^^_Z bYbcV]V5 `aYhݷ]
b `_]_jmo c_T_ WV h5H9D5 ^_ `VaVU ncY] _^Q ]_WVc aYSVbcY`ݷ UV\Q S `_ap6
U_[ݷC S hQbc^_bcY5 `aY Yb`_\mX_SQ^YY RYR\Y_cVh^_T_ 2ݷ_Slb_[_da_S^VS_Tݷ1
Y^cVaeVZbQ SS_UQ6SlS_UQ5 c7 V7 ed^[gYZ5 SS_UY]lf XQT_\_S_h^Y[_] CD49?785

;<9\Y VT_ Q^Q\_TdD b_SaV]V^^lV aVQ\YXQgYY bcQ^UQac^_Z RYR\Y_cV[Y BY S ?B U9>EH
_Rlh^_ Yb`_\mXdoc SlX_S 5H9Dh7B?E@7



<<? ?RkV[cl Y db\dTY _`VaQgY_^^_Z bYbcV]l

ed^[gYp 5H9D5 `aVWUV hV] XQSVaiYcm `a_TaQ]]d5 SlcVb^Yc Sbo Y^e_a]QgYo
YX RdeVa_S SlS_UQ 1b]7 25<7=7=ݷ c_TUQ [Q[ h5H9D5 RdUdhY bYbcV]^l] SlX_S_]5
nc_T_ ^V bUV\QVc7 Ncd aQX^Ygd \VT[_ _R^QadWYcm ^Q `aY]VaV b\VUdojVZ `a_6
TaQ]]l 1_RaQcYcV S^Y]Q^YV5 hc_ `VaVS_U bca_[Y S @B9>D6 _cbdcbcSdVc5 nc_
bUV\Q^_ b`VgYQ\m^_5 Y^QhV neeV[cQ ^V S_X^Y[^Vc2C

9>D =19>12
K

@B9>D612Q5<<?5 G?B<422D
h5H9D192D

M

6b\Y ncd `a_TaQ]]d XQ`dbcYcm5 _^Q ^YhVT_ ^V ^Q`VhQcQVc7 5V\_ S c_]5 hc_
@B9>D6 `_]VbcYc bca_[d S `a_]VWdc_h^lZ RdeVa SlS_UQ Y ^Q nc_] db`_[_6
YcbpD `_b[_\m[d S bca_[V ^Vc bY]S_\Q `VaVS_UQ bca_[Y5 SlcVb^V^Yp RdeVaQ
^V `a_YX_ZUݷc7 5Q\VV SlX_S h5H9D XQSVaiYc `a_TaQ]]d ^V]VU\V^^_5 ^V _bcQ6
SYS RYR\Y_cV[V iQ^bQ SlcVb^Ycm RdeVa7 6b\Y XQ]V^Ycm h5H9D ^Q _Rlh^lZ
5H9D 1c_ Vbcm SlXSQcm RYR\Y_cVh^do ed^[gYo S]Vbc_ `ap]_T_ _RaQjV^Yp [
bYbcV]^_]d SlX_Sd25 eaQXQ Q5<<?5ݷ G?B<4ݷ RdUVc R\QT_`_\dh^_ ^Q`VhQcQ^Q5
Y c_ WV bQ]_V `a_YX_ZUݷc5 Vb\Y XQSVaiYcm =19> caQUYgY_^^l] <B5DEBݷ 9D7ݷ

Hdcm R_\VV Y^cVaVb^lV aVXd\mcQcl `_\dhQcbp5 Vb\Y U_RQSYcm [ `VhQcQV6
]_]d b__RjV^Yo bY]S_\ `VaVS_UQ bca_[Y5 [Q[ ]l nc_ UV\Q\Y aQ^miV5 Q U\p
XQSVaiV^Yp Yb`_\mX_SQcm h5H9DC

9>D =19>12
K

@B9>D612Q5<<?5 G?B<4e>22D
h5H9D192D

M

6b\Y S cQ[_] SYUV `a_TaQ]]d XQ`dbcYcm RVX `VaV^Q`aQS\V^Yp SlS_UQ5 eaQXQ
_[QWVcbp ^Q`VhQcQ^Q5 Q S_c Vb\Y SlS_U `VaV^Q`aQSYcm 1S eQZ\5 S [Q^Q\5 S
b_[Vc5 [dUQ dT_U^_5 \Yim Rl ^V ^Q cVa]Y^Q\2 ‑ ^Q`VhQcQ^_ ^YhVT_ ^V RdUVcC

1FCDI8?CDCN8G?B;4 788
Q5<<?5 G?B<4
1FCDI8?CDCN8G?B;4 788 L 31D
1FCDI8?CDCN8G?B;4 788 G 69<5
1FCDI8?CDCN8G?B;4 31D 69<5
1FCDI8?CDCN8G?B;4

@aYhY^Q S c_]5 hc_ SlcVb^V^YV RdeVaQ `_ bY]S_\d `VaVS_UQ bca_[Y `a_YX6
S_UYcbp c_\m[_ `aY SlS_UV ^Q cVa]Y^Q\7

6jݷ R_\VV XQTQU_h^_Z SlT\pUYc ^Q `VaSlZ SXT\pU aQR_cQ b\VUdojVZ `a_TaQ]]lC

9>D =19>12
K

@B9>D612Q5<<?5 G?B<4e>22D
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6?B;12D
B5DEB> 9D

M

6b\Y Vݷ SlS_U ^V `VaV^Q`aQS\pcm5 Q5<<?5 G?B<4 `VhQcQVcbp5 [Q[ _Rlh^_D ^_ Vb\Y SlS_U
`VaV^Q`aQSYcm ‑ _`pcm WV5 [dUQ dT_U^_5 [a_]V [Q[ ^Q cVa]Y^Q\ ‑ b__RjV^YV _[QWVcbp
^Q`VhQcQ^_ USQWUlC

1FCDI8?CDCN8G?B;4 788
Q5<<?5 G?B<4
1FCDI8?CDCN8G?B;4 788 L 31D
Q5<<?5 G?B<4
Q5<<?5 G?B<4
1FCDI8?CDCN8G?B;4 788 G 69<5
1FCDI8?CDCN8G?B;4 31D 69<5
Q5<<?5 G?B<4
Q5<<?5 G?B<4
1FCDI8?CDCN8G?B;4

Ncd XQTQU[d _bcQSY] hYcQcV\oD Y^e_a]QgYY5 hc_R Vݷ aQXTQUQcm5 Rl\_ UQ^_ dWV R_\VV
hV] U_bcQc_h^_7

CQ[ Y\Y Y^QhV5 Y h5H9D5 Y 5H9D5 Y S_XSaQc d`aQS\V^Yp YX =19> ‑ nc_ b\d6
hQY5 [_TUQ `a_gVbb XQSVaiQVcbp bQ]_bc_pcV\m^_5 d[QXQS X^QhV^YV [_UQ XQSVa6
iV^Yp7 ;Q[ Rl\_ b[QXQ^_ SliV5 S_X]_WV^ UadT_Z b\dhQZ ‑ [_TUQ `a_gVbbd
`aYf_UYc bYT^Q\ 7 @_Ua_R^_V aQbb]_caV^YV bYT^Q\_S _bcQSY] U\p _cUV\m^_Z
T\QSlD bVZhQb _c]VcY] \Yim USQ ]_]V^cQ7

3_6`VaSlf5 _ [_UV XQSVaiV^Yp `aY XQSVaiV^YY `_ bYT^Q\d aVhY YUcY ^V
]_WVc5 `_b[_\m[d `a_gVbb ^V U_iݷ\ U_ bS_VT_ SlX_SQ h5H9D Y5 [Q[ b\VUbcSYV5
^Y[Q[_T_ [_UQ XQSVaiV^Yp ^V d[QXQ\D b UadT_Z bc_a_^l5 Y]VVcbp Y^e_a]QgYp
_ ^_]VaV bYT^Q\Q5 [_c_alZ bcQ\ `aYhY^_Z U_ba_h^_T_ XQSVaiV^Yp `a_gVbbQ7
?Rlh^_ ^_]Va bYT^Q\Q ‑ nc_ gV\_V hYb\_ _c : U_ <:7

3_6Sc_alf5 SbV SQaYQ^cl QSQaYZ^_T_ XQSVaiV^Yp `a_TaQ]]l Sb\VUbcSYV
Vݷ b_RbcSV^^lf ^V[_aaV[c^lf UVZbcSYZ5 cQ[Yf [Q[ ^QadiV^YV XQjYcl `Q]p6
cY5 UV\V^YV ^Q ^_\m Y c_]d `_U_R^_V5 `aVUbcQS\poc b_R_Z hQbc^lZ b\dhQZ XQ6
SVaiV^Yp `_ bYT^Q\d7 ;_TUQ `a_gVbb5 aQR_cQojYZ `_U d`aQS\V^YV] ?B ^>9H5
bcQ^_SYcbp `aYhY^_Z S_X^Y[^_SV^Yp S^dcaV^^VT_ `aValSQ^Yp 1Yb[\ohV^Yp2
Y pUa_ SYUYc5 hc_ [ nc_]d `aYSV\Y ^V[_aaV[c^lV UVZbcSYp bQ]_T_ `a_gVbbQ5
_^_ _c`aQS\pVc `a_gVbbd _UY^ YX bYT^Q\_S5 `aVUdb]_caV^^lf b`VgYQ\m^_ U\p
ncYf b\dhQVS7 ? c_]5 hc�_ WV `a_YX_i\_5 ]l ]_WV] dX^Qcm `_ ^_]Vad bYT^Q\Q7

?c]VcY] Vjݷ _UY^ SQW^lZ ]_]V^c7 ;Q[ ]l SYUY]5 `aY XQSVaiV^YY `a_6
gVbbQ S_X^Y[QVc ^V[_c_a_V [_\YhVbcS_ Y^e_a]QgYY _R _Rbc_pcV\mbcSQf VT_
XQSVaiV^YpC bQ]_bc_pcV\m^_ _^ XQSVaiY\bp Y\Y Rl\ dRYc bYT^Q\_]5 Vb\Y bQ6
]_bc_pcV\m^_ ‑ c_ b [Q[Y] [_U_] XQSVaiV^Yp5 Vb\Y bYT^Q\_]5 c_ b [Q[Y]
^_]Va_]7 ; nc_]d b\VUdVc U_RQSYcm Vjݷ Y^e_a]QgYo YX bhݷchY[_S `_caVR6
lf^^ݷ\ `a_gVbb_] aVbdab_S bYbcV]l5 Y Sbݷ nc_ ^dW^_ TUV6c_ faQ^Ycm5 Q YUV^6
cYeY[Qc_a 1@942 `a_gVbbQ ^dW^_ XQjYcYcm _c `_Sc_a^_T_ Yb`_\mX_SQ^Yp U_
cVf `_a5 `_[Q [c_6c_ ^V S_bcaVRdVc Sbo ncd Y^e_a]QgYo ‑ SVUm _^Q bSpXQ^Q b



<<A ?RkV[cl Y db\dTY _`VaQgY_^^_Z bYbcV]l

[_^[aVc^l] `a_gVbb_]5 Q `a_gVbb ]_W^_ ^QUݷW^_ YUV^cYeYgYa_SQcm c_\m[_
VT_ @94’_]7 6b\Y `_U cV] WV @94’_] S bYbcV]V `_pSYcbp UadT_Z `a_gVbb5 `d6
cQ^Ygl ^V YXRVWQcm7 @_nc_]d S ?B ^>9H `a_gVbb `aY VT_ XQSVaiV^YY
^V YbhVXQVc5 Q `VaVf_UYc S cQ[ ^QXlSQV]_V b_bc_p^YV `a_gVbbQ6X_]RY 7
C_]d5 [Q[ b ncY]Y X_]RY _RaQjQcmbp5 ]l `_bSpcY] b\VUdojYZ `QaQTaQe7

>7<7@7 ?WYUQ^YV XQSVaiV^YpD `a_gVbbl6X_]RY

9cQ[5 `_b\V XQSVaiV^Yp `a_gVbbQ S bYbcV]V _bcQݷcbp Y^e_a]QgYp _ c_]5
`aY [Q[Yf _Rbc_pcV\mbcSQf _^ XQSVaiY\bp 1bQ] \Y _^ XQSVaiY\bp5 Vb\Y UQ ‑
c_ b [Q[Y] [_U_] XQSVaiV^Yp5 Vb\Y ^Vc ‑ c_ [Q[Y] bYT^Q\_] _^ d^Yhc_WV^2 Y
X^QhV^Yp bhݷchY[_S `_caVR\ݷ^^lf aVbdab_S7 Ncd Y^e_a]QgYo U_\WV^ XQcaV6
R_SQcm a_UYcV\mb[YZ `a_gVbbD Vb\Y a_UYcV\mb[YZ `a_gVbb XQSVaiQVcbp aQ^m6
iV bS_VT_ ^V`_baVUbcSV^^_T_ `_c_][Q5 ed^[gYY a_UYcV\mb[_T_ RVaݷc ^Q bVRp
`a_gVbb 9>9D 1`a_gVbb ^_]Va :25 `aY nc_] UQWV X^QhV^YV @@94 1YUV^cYeY[Qc_6
aQ a_UYcV\mb[_T_ `a_gVbbQ2 U\p ݷ_bYa_cVSiVT_ݷ `a_gVbbQ bcQ^_SYcbp aQS^l]
:7 ?c]VcY]5 hc_ R_\miV ^Y[c_ Y^e_a]QgYo _ c_]5 [Q[ `a_gVbb XQSVaiY\bp5
`_\dhYcm ^V ]_WVc ‑ nc_ `aVa_TQcYSQ VT_ ^V`_baVUbcSV^^_T_ `aVU[Q \YR_
_Yb`_\^pojVTݷ _RpXQ^^_bcY `aVU[Qݷ ‑ `a_gVbbQ ❷ :7

8QSVaiݷ^^lZ `a_gVbb `a_U_\WQVc bdjVbcS_SQcm S bYbcV]V S SYUV
`a_gVbbQ6X_]RY5 c_ Vbcm XQ^Y]QVc ]Vbc_ S cQR\YgV `a_gVbb_S U_ cVf `_a5 `_6
[Q ^Qf_UpjQpbp S [ݷ^ Y^e_a]QgYp _R _Rbc_pcV\mbcSQf XQSVaiV^Yp ^V Rd6
UVc XQcaVR_SQ^Q a_UYcV\mb[Y] `a_gVbb_]7 8QcaVR_SQcm Y^e_a]QgYo Y dRaQcm
X_]RY6`a_gVbb YX bYbcV]l `_XS_\poc bYbcV]^lV SlX_Sl bV]VZbcSQ G19D7 @a_6
bcVZiYZ YX ^Yf Y]VVc b\VUdojYZ `a_c_cY`C

9>D G19D19>D 3CD1DEC2D

6b\Y d `a_gVbbQ ^Vc ^Y _U^_T_ ^V`_baVUbcSV^^_T_ `_c_][Q5 SlX_S XQSVaiQVc6
bp b _iYR[_Z 1S_XSaQjQVc 6:27 ;_TUQ `_a_WUݷ^^lV `a_gVbbl Vbcm5 ^_ ^Y _UY^
YX ^Yf Vjݷ ^V XQSVaiY\bp5 c_ Vbcm ^Vc ^Y _U^_T_ X_]RY5 [_c_a_T_ ]_W^_ b^pcm
`ap]_ bVZhQb5 SlX_S WUݷc XQSVaiV^Yp \oR_T_ YX `_a_WUݷ^^lf `a_gVbb_SD
_cboUQ ^QXSQ^YV SlX_SQ ‑ G19D5 `_6Q^T\YZb[Y WUQcm7 5_WUQSiYbm `_pS\V6
^Yp X_]RY 1\YR_ Vb\Y X_]RY baVUY `_c_][_S UQ^^_T_ `a_gVbbQ dWV `aYbdc6
bcS_SQ\Y ^Q ]_]V^c _RaQjV^Yp [ SlX_Sd25 G19D YXl]QVc YX `a_gVbbQ6X_]RY
faQ^pjdobp S [ݷ^ Y^e_a]QgYo _R _Rbc_pcV\mbcSQf XQSVaiV^Yp `a_gVbbQ5
Q bQ] X_]RY _[_^hQcV\m^_ _c`aQS\pVc S ^VRlcYV5 _bS_R_WUQp b\_c cQR\Ygl
`a_gVbb_S7 @aY nc_] SlX_S S_XSaQjQVc @94 XQSVaiYSiVT_bp `a_gVbbQ5 c_ Vbcm
c_T_ X_]RY5 [_c_alZ c_\m[_ hc_ _[_^hQcV\m^_ YbhVX YX bYbcV]l7 6b\Y `QaQ6
]Vca `aVUbcQS\p\ b_R_Z ^V^d\VS_Z d[QXQcV\m5 c_ S gV\_hYb\V^^do `VaV]V^6
^do5 ^Q [_c_ado _^ d[QXlSQ\5 XQ`YblSQVcbp Y^e_a]QgYp _ [_UV XQSVaiV^Yp
`a_gVbbQ Y\Y _ ^_]VaV bYT^Q\Q5 `_ [_c_a_]d `a_gVbb Rl\ b^pc7

5\p Q^Q\YXQ Y^e_a]QgYY5 XQ^Vbݷ^^_Z S cQ[do `VaV]V^^do5 Yb`_\mXdocbp
]Q[a_bl `RONaR]NM5 `RO\RPWJUNM 1Rl\ \Y `a_gVbb XQSVaiݷ^ _Rlh^l] b`_b_6
R_] Y\Y `_ bYT^Q\d25 `NaR]\]J]^\ 1Vb\Y XQSVaiݷ^ _Rlh^l] _RaQX_]5 c_ [Q[_S
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[_U XQSVaiV^Yp25 `]N[V\RP 1Vb\Y `_ bYT^Q\d5 c_ [Q[_S ^_]Va bYT^Q\Q27 >Q`aY6
]VaC

9>D CD1DEC5 GBD
GB F G19D16CD1DEC2D
961GB FF 6:2 K

@B9>D612]85B5 1B5 >? 389<4 @B?35CC5C 1D 1<<e>22D
M 5<C5 K

@B9>D612YB?35CC G9D8 @94F54 69>9C8547e>25 GB2D
961`RONaR]NM1CD1DEC22 K

@B9>D612RD 81C 5H9D54 G9D8 3?45F547e>25
`NaR]\]J]^\1CD1DEC22D

M 5<C5 K
@B9>D612RD G1C ;9<<54 2I C97>1< 547e>25

`]N[V\RP1CD1DEC22D
M

M

2_\VV TYR[YV S_X]_W^_bcY `aVU_bcQS\pVc bYbcV]^lZ SlX_S G19D=C

9>D G19D=19>D @945 9>D 3CD1DEC5 9>D ?@D5 CDBE3D BEC175 3EC1752D

3 [QhVbcSV `VaS_T_ `QaQ]VcaQ SlX_SQ G19D= ]_W^_ d[QXQcm YUV^cYeY[Qc_a
[_^[aVc^_T_ `a_gVbbQ5 \YR_ 6:5 Vb\Y caVRdVcbp U_WUQcmbp \oR_T_ YX `_a_W6
Uݷ^^lf `a_gVbb_S7 DhcYcV5 hc_ `aY ^Q\YhYY ^Vb[_\m[Yf `_c_][_S WUQcm
[Q[_T_6c_ _U^_T_ YX ^Yf aYb[_SQ^^_C _bcQ\m^lV ]_Tdc XQSVaiYcmbp aQ^miV5
`VaVZcY S bcQcdb X_]RY5 ^_ dRYaQcm Yf RdUVc ^V[_]d7

6bcm cQ[WV S_X]_W^_bcm U_WUQcmbp `a_gVbbQ YX _`aVUV\ݷ^^_Z Tad``l `a_gVbb_S7
4ad``l `a_gVbb_S ]l aQbb]_caY] `_XU^VV5 ^_ ^Q Sbp[YZ b\dhQZ _c]VcY]5 hc_ ^d\VS_V
X^QhV^YV `QaQ]VcaQ @94 b__cSVcbcSdVc _WYUQ^Yo \oR_T_ YX ^V`_baVUbcSV^^lf `_c_]6
[_S5 _bcQSiYfbp S _U^_Z Tad``V b a_UYcV\mb[Y] `a_gVbb_]5 c_TUQ [Q[ _caYgQcV\m^_V
X^QhV^YV5 ]�V^miVV 6:5 _X^QhQVc _WYUQ^YV XQSVaiV^Yp `a_gVbbQ YX Tad``l b XQUQ^^l]
^_]Va_] 1^Q`aY]Va5 6;@<> _X^QhQVc Tad``d ;@<>27 6bcVbcSV^^_5 aVhm `_6`aVW^V]d YUݷc
c_\m[_ _ ^V`_baVUbcSV^^lf `_c_][Qf5 SbVf _bcQ\m^lf ݷU_WUQcmbpݷ ^V\mXp7

@QaQ]Vca CD1DEC Yb`_\mXdVcbp cQ[ WV5 [Q[ U\p `aVUlUdjVT_ SlX_SQC hV6
aVX ^VT_ `VaVUQݷcbp QUaVb `VaV]V^^_Z cY`Q 9>D5 S [_c_ado SlX_S XQ`YblSQ6
Vc _b^_S^do Y^e_a]QgYo _R _Rbc_pcV\mbcSQf XQSVaiV^Yp `a_gVbbQ7 3 [QhV6
bcSV X^QhV^Yp `QaQ]VcaQ ?@D ]_W^_ d[QXQcm hYb\_ 9 Y\Y [_^bcQ^cd `WXQJWPD
S nc_] b\dhQV SlX_S ^V WUݷc XQSVaiV^Yp `a_gVbb_SC Vb\Y ^Y _U^_T_ `_Uf_Up6
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SVa^ݷc `_\_WYcV\m^_V gV\_V hYb\_5 aQS^_V [_\YhVbcSd bV[d^U 1`_\^lf Y\Y ^V`_\^lf25
[_c_alV VZ _bcQSQ\_bm `a_b`Qcm5 [_TUQ Vݷ `aVaSQ\Y7

@_b[_\m[d bV[d^UQ ‑ nc_ `_ [_]`mocVa^l] ]Va[Q] gV\Qp SVh^_bcm5 hQbc_
XQUQ^YV SaV]V^Y ݷb^Qݷ S bV[d^UQf _[QXlSQVcbp haVX]Va^_ TadRl]7 Ed^[gYp
EC<55@ `aY^Y]QVc S [QhVbcSV `QaQ]VcaQ hYb\_ ]Y[a_bV[d^UC

9>D EC<55@1<?>7 EC532D

; b_WQ\V^Yo5 d nc_Z ed^[gYY Y]VVcbp U_S_\m^_ bVamݷX^lZ ^VU_bcQc_[C ^Q
R_\miY^bcSV ^>9H6bYbcV] _^Q _c[QXlSQVcbp `aY^Y]Qcm X^QhV^Yp `QaQ]VcaQ
_c ]Y\\Y_^Q Y SliV5 c_ Vbcm ]_W^_ `_`a_bYcm ݷdbl`Ycmݷ ^Qi `a_gVbb c_\m[_
^Q Y^cVaSQ\ SaV]V^Y5 ]�V^miYZ _U^_Z bV[d^Ul7 ;_^Vh^_5 ^Y[c_ ^V ]ViQVc
b[_]RY^Ya_SQcm C<55@ Y EC<55@ ‑ ^Q`aY]Va5 Vb\Y ^Q] ^dW^_ XQb^dcm ^Q
<5> b5 ]l ]_WV] bUV\Qcm

C<55@1<2D
EC<55@1>999992D

>_ cQ[ \dhiV ^V UV\Qcm7 ?RV ed^[gYY ^V TQaQ^cYadoc c_h^_bcY YX]VaV^Yp
SaV]V^^�_T_ `a_]VWdc[Q f_cp Rl S bY\d c_T_5 hc_ ^Q `VaVUQhd d`aQS\V^Yp
S pUa_ b gV\mo R\_[Ya_S[Y `a_gVbbQ5 Q XQcV] ^Q S_XSaQc d`aQS\V^Yp `a_6
gVbbd c_WV caQcYcbp SaV]p5 Q `_b[_\m[d S bYbcV]V ]_Tdc aQR_cQcm Y UadTYV
`a_gVbbl5 `_b\V Slf_UQ YX R\_[Ya_S[Y `a_gVbb [Q[_V6c_ SaV]p ]_WVc `a_bc_6
pcm S _hVaVUY5 _WYUQp SlUV\V^Yp _hVaVU^_T_ [SQ^cQ SaV]V^Y7 6bcVbcSV^^_5
Yb`_\mX_SQ^YV USdf SlX_S_S ed^[gYZ S]Vbc_ _U^_T_ Vjݷ bY\m^VV dfdUiYc
c_h^_bcm7

>V\mXp ^V _c]VcYcm Y Vjݷ _UY^ ]_]V^cC ed^[gYp EC<55@ ]_WVc SVa^dcm
\YR_ 95 Vb\Y _^Q R\QT_`_\dh^_ ݷa_b`Q\Q`ݷ b[_\m[_ Vݷ `a_bY\Y5 \YR_ 6:5 Vb\Y
ݷa_b`Qcm`ݷ ^dW^_V [_\YhVbcS_ SaV]V^Y VZ ^V UQ\Y7 3 nc_] b\dhQV dX^Qcm5
b[_\m[_ SaV]V^Y S UVZbcSYcV\m^_bcY `a_i\_5 ]_W^_ c_\m[_ _U^Y] b`_b_R_]C
`VaVU [_cf_U_ݷ [_ b^dݷ b`a_bYcm d bYbcV]l cV[djVV SaV]p5 Q `_b\V a_RdW6`ݷ
UV^Ypݷ b^_SQ dX^Qcm cV[djVV SaV]p Y SlhYb\Ycm Yf aQX^_bcm7

>QYR_\VV d^YSVabQ\m^_Z ed^[gYVZ U\p ݷb^Qݷ ]_W^_ bhYcQcm >1>?C<55@5
`aYhݷ] nc_ _Rlh^_ bYbcV]^lZ SlX_SD S hQbc^_bcY5 b_SaV]V^^lV SVabYY U9>EH
Y]V^^_ hVaVX >1>?C<55@ aVQ\YXdoc RYR\Y_cVh^lV ed^[gYY C<55@ Y EC<55@7
@a_eY\m >1>?C<55@ cQ[_SC

9>D >1>?C<55@13?>CD CDBE3D D9=5C@53 3B5A5 CDBE3D D9=5C@53 3B5=2D

Bcad[cdaQ D9=5C@53 b_bc_Yc YX USdf `_\VZC DFhC53 U\p bV[d^U Y DFh>C53 U\p
^Q^_bV[d^U5 c7 V7 ]Y\\YQaU^lf U_\VZ bV[d^UlD X^QhV^YV Sc_a_T_ `_\p U_\W^_
Rlcm XQ[\ohV^_ ]VWUd 9 Y 109 − 17 HVaVX `VaSlZ `QaQ]Vca ]l d[QXlSQV]



>7<7 @a_gVbbl <=>

^dW^lZ ^Q] _caVX_[ SaV]V^YD Sc_al] `QaQ]Vca_] ]l `_UQݷ] QUaVb bcad[6
cdal c_T_ WV cY`Q5 S [_c_alZ ed^[gYp >1>?C<55@ XQ`YiVc5 b[_\m[_ SaV]V^Y
_bcQ\_bm U_ YX^QhQ\m^_ XQUQ^^_T_ ]_]V^cQ `a_RdWUV^Yp5 Vb\Y VZ ^V UQ\Y
ݷa_b`Qcm`ݷ b[_\m[_ Rl\_ d[QXQ^_7

9b`_\mX_SQ^YV ^Q^_bV[d^U ]_WVc b_XUQcm S`VhQc\V^YV5 RdUc_ SaV]p S bY6
bcV]V YX]VapVcbp b c_h^_bcmo U_ ]Y\\YQaU^lf U_\VZ bV[d^Ul7 >Q bQ]_]
UV\V nc_ ^V cQ[5 Y^cVaeVZb bYbcV]^_T_ SlX_SQ >1>?C<55@ b`a_V[cYa_SQ^ b
R_\miY] XQ`Qb_]7 3aV]p S bYbcV]V YX]VapVcbp f_a_i_ Vb\Y b c_h^_bcmo U_
clbph^_Z U_\Y bV[d^UlD pUa_ S [QhVbcSV _b^_S^_T_ Ybc_h^Y[Q UQ^^lf _ SaV6
]V^Y Yb`_\mXdVc `aValSQ^Yp cQZ]VaQ5 Q Yf S b_SaV]V^^lf bYbcV]Qf [Q[ aQX
`a_Ybf_UYc :999 S bV[d^Ud7

6jݷ _UY^ SQW^lZ b`_b_R S\Yp^Yp ^Q Sl`_\^V^YV `a_gVbbQ S_ SaV]V^Y ‑
nc_ YX]V^V^YV VT_ `aY_aYcVcQ 7 3 ;7>7<ݷ ]l dWV d`_]Y^Q\Y USV b_bcQS\po6
jYV `aY_aYcVcQ ‑ bcQcYhVb[do Y UY^Q]YhVb[doD `_S\Ypcm ]l ]_WV] \Yim
^Q bcQcYhVb[do b_bcQS\pojdo5 `_b[_\m[d UY^Q]YhVb[do `\Q^Ya_SjY[ Sl6
hYb\pVc bQ]5 Ybf_Up YX eQ[cYhVb[_T_ SaV]V^Y Sl`_\^V^Yp Y _WYUQ^Yp U\p
[QWU_T_ `a_gVbbQ7 PUa_ U9>EH Yb`_\mXdVc S [QhVbcSV `aY_aYcVcQ hYb\_ _c
6;9 1^QYSlbiYZ `aY_aYcVc2 U_ :B 1bQ]lZ ^YX[YZ `aY_aYcVc27 3 ^V[_c_alf
UadTYf E>9H6bYbcV]Qf nc_c Y^cVaSQ\ b_bcQS\pVc 6;977;9D bQ]_ hYb\_ ;9 XUVbm
`aVUbcQS\pVc b_R_Z ^V[do Ybc_aYhVb[Y b\_WYSidobp aVQ\m^_bcm Y ^Y[Q[Y6
]Y bVamݷX^l]Y `aYhY^Q]Y ^V _Rdb\_S\V^_7 @_ d]_\hQ^Yo5 c7 V7 U_ cVf `_a5
`_[Q pUa_ ^V `_\dhYc ^Q nc_c bhݷc pS^lf d[QXQ^YZ5 SbV `a_gVbbl S bYbcV]V
Sl`_\^pocbp b `aY_aYcVc_] 97

@a_gVbb ]_WVc `_^YXYcm bS_Z b_RbcSV^^lZ `aY_aYcVc b `_]_jmo bYbcV]6
^_T_ SlX_SQ >935C

9>D >93519>D 9>32D

@QaQ]Vca_] `VaVUQݷcbp ^VR_\mi_V gV\_V hYb\_5 [_c_a_V `aYRQS\pVcbp [ cV6
[djV]d X^QhV^Yo bcQcYhVb[_T_ `aY_aYcVcQ5 cV] bQ]l] `_^YWQp `aY_aYcVc
`a_gVbbQ7 ?`dbcYcm bS_Z `aY_aYcVc ^YWV ]Y^Y]Q\m^_T_5 [_^Vh^_5 ^V `_\d6
hYcbp5 cQ[ hc_ Vb\Y d[QXQcm `QaQ]Vca_] >9355 ^Q`aY]Va5 hYb\_ :9995 SQi
`a_gVbb `_\dhYc ]Y^Y]Q\m^lZ S_X]_W^lZ `aY_aYcVc ‑ :B 1S ^V[_c_alf bY6
bcV]Qf ‑ ;927 3lX_S >935 S_XSaQjQVc ^_S_V X^QhV^YV `aY_aYcVcQ5 cQ[ hc_5
^Q`aY]Va5 `a_gVbb ]_WVc dX^Qcm bS_Z cV[djYZ `aY_aYcVc5 Sl`_\^YS >9351927

@a_gVbbl5 Y]VojYV `_\^_]_hYp bYbcV]^_T_ QU]Y^YbcaQc_aQ5 ]_Tdc d[Q6
XlSQcm _caYgQcV\m^_V X^QhV^YV `QaQ]VcaQ `aY SlX_SV >9355 cV] bQ]l] dSV6
\YhYSQp bS_Z `aY_aYcVc S bYbcV]V7 5\p _Rlh^lf `a_gVbb_S nc_ ^V `a_f_UYc5
SlX_S XQ[Q^hYSQVcbp _iYR[_Z7

9^cVaVb^_5 [bcQcY5 hc_ S b\dhQV _iYR[Y >935 S_XSaQjQVc5 [Q[ Y UadTYV bYbcV]^lV
SlX_Sl5 X^QhV^YV 6:5 ^_ c_ WV bQ]_V X^QhV^YV SlX_S ]_WVc SVa^dcm5 Vb\Y ^_SlZ `aY_6
aYcVc bcQ\ aQSV^ 6: ‑ ^Q`aY]Va5 Vb\Y `a_gVbb5 Sl`_\^pSiYZbp S bYbcV]V b ^QYSlbiY]
`aY_aYcVc_] 6;95 _RaQcY\bp [ pUad b SlX_S_] >9351:B27 3 U_[d]V^cQgYY T_S_aYcbp5
hc_ VUY^bcSV^^lZ ^QUݷW^lZ b`_b_R _c\YhYcm ncd bYcdQgYo _c _iYR_h^_Z ‑ XQaQ^VV
`aYbS_Ycm X^QhV^YV 9 `VaV]V^^_Z 5BB>?5 Q `_b\V SlX_SQ `a_SVaYcm5 ^V `_]V^p\_bm \Y



<=? ?RkV[cl Y db\dTY _`VaQgY_^^_Z bYbcV]l

_^_7 3`a_hV]5 VUY^bcSV^^Qp _iYR[Q5 S_XSaQjQV]Qp SlX_S_] >935 ‑ nc_ NYN[V5 Y `a_6
Ybf_UYc _^Q \Yim S _U^_] b\dhQVC Vb\Y d[QXQ^_ _caYgQcV\m^_V X^QhV^YV `QaQ]VcaQ5 Q
`a_gVbb ^V Y]VVc `_\^_]_hYZ bd`Va`_\mX_SQcV\p7 ?hVSYU^_5 hc_ nc_Z bYcdQgYY \VT[_
YXRVWQcm7

8^QhV^YV `aY_aYcVcQ ^Qb\VUdVcbp `aY b_XUQ^YY ^_S_T_ `a_gVbbQ
SlX_S_] 6?B; Y ^V ]V^pVcbp `aY SlX_SV 5H53F57 Nc_ `_XS_\pVc5 S hQbc^_6
bcY5 XQ`dbcYcm S^Vi^oo `a_TaQ]]d [Q[ b `_^YWV^^l]5 cQ[ Y 1`aY ^Q\YhYY
`_\^_]_hYZ2 b `_SliV^^l] `aY_aYcVc_]7 2_\VV c_T_5 cV_aVcYhVb[Y S_X]_W6
^_ XQ`dbcYcm b XQUQ^^l] `aY_aYcVc_] gV\lZ bVQ^b aQR_cl5 Vb\Y nc_ bUV\QVc
`a_TaQ]]Q5 XQ`aQiYSQojQp `Qa_\m `_\mX_SQcV\p `aY Sf_UV S bYbcV]d5 SVUm
SbV `a_gVbbl bVQ^bQ pS\pocbp Vݷ `_c_][Q]Y7 BQ]Q ncQ `a_TaQ]]Q _Rlh^_ _R6
\QUQVc `_\^_]_hYp]Y bd`Va`_\mX_SQcV\p5 cQ[ hc_ _^Q ]_WVc dbcQ^_SYcm [Q[
`_^YWV^^lZ `aY_aYcVc5 cQ[ Y `_SliV^^lZ7

3`a_hV]5 U\p d`aQS\V^Yp hmY]6c_ 1^V bS_Y]2 `aY_aYcVc_] bYbcV]Q `aVU6
\QTQVc R_\VV dU_R^lZ ]VfQ^YX] ‑ SlX_Sl 75D@B9?B9DI Y C5D@B9?B9DI5 [_c_6
alV `_XS_\poc ]Q^Y`d\Ya_SQcm `aY_aYcVc_] [_^[aVc^_T_ `a_gVbbQ5 Tad``l
`a_gVbb_S;=5 \YR_ SbVf `a_gVbb_S5 `aY^QU\VWQjYf XQUQ^^_]d `_\mX_SQcV\oC

9>D 75D@B9?B9DI19>D G89385 9>D G8?2D
9>D C5D@B9?B9DI19>D G89385 9>D G8?5 9>D @B9?2D

3 _R_Yf SlX_SQf `QaQ]Vca G8938 XQUQݷc b`_b_R5 [_c_al] YUV^cYeYgYadocbp
^dW^lV `a_gVbblC Y[RXhY[XLN\\ _X^QhQVc5 hc_ RdUVc XQUQ^ ^_]Va 1@942 [_^6
[aVc^_T_ `a_gVbbQ5 Y[RXh^\N[ `aVU`_\QTQVc5 hc_ aVhm `_ZUݷc _R_ SbVf `a_6
gVbbQf5 `aY^QU\VWQjYf XQUQ^^_]d `_\mX_SQcV\o5 Q Y[RXhYP[Y `_XS_\pVc XQ6
UQcm Tad``d `a_gVbb_S7 8^QhV^YV G8? XQSYbYc _c c_T_5 [Q[_Z YX SQaYQ^c_S
]l YXRaQ\Y S `VaS_] `QaQ]VcaV5 Y aQS^pVcbp b__cSVcbcSV^^_ @94’d ^dW^_T_
`a_gVbbQ5 E94’d `_\mX_SQcV\p Y\Y YUV^cYeY[Qc_ad 1@794’d2 Tad``l `a_gVb6
b_S7 3lX_S 75D@B9?B9DI S_XSaQjQVc cV[djVV X^QhV^YV `aY_aYcVcQ XQUQ^^lf
`a_gVbb_SD Vb\Y baVUY `a_gVbb_S5 YUV^cYeYgYadV]lf `QaQ]VcaQ]Y SlX_SQ5
Vbcm `a_gVbbl b aQX\Yh^l]Y `aY_aYcVcQ]Y5 S_XSaQjQVcbp X^QhV^YV bQ]_T_
Slb_[_T_ YX ncYf `aY_aYcVc_S 1c_ Vbcm ^QY]V^miVV hYb\V^^_V X^QhV^YV `aY6
_aYcVcQ27 3lX_S C5D@B9?B9DI dbcQ^QS\YSQVc U\p SbVf XQUQ^^lf `a_gVbb_S
X^QhV^YV `aY_aYcVcQ5 XQUQ^^_V caVcmY] `QaQ]Vca_]7 ;Q[ dWV T_S_aY\_bm5
hYb\V^^_V X^QhV^YV `aY_aYcVcQ ]_WVc b_bcQS\pcm _c 6;9 U_ :B 1S ^V[_c_alf
bYbcV]Qf ‑ U_ ;92D `_^YWQcm nc_ X^QhV^YV ]_WVc c_\m[_ bYbcV]^lZ QU]Y6
^YbcaQc_aD [a_]V c_T_5 _Rlh^lZ `_\mX_SQcV\m5 aQXd]VVcbp5 ]_WVc YX]V^pcm
`aY_aYcVc c_\m[_ U\p bS_Yf `a_gVbb_S7

;Q[ Y U\p SlX_SQ >9355 U\p 75D@B9?B9DI S_XSaQjQV]_V X^QhV^YV 6: ]_WVc _X^Q6
hQcm Y `aY_aYcVc5 aQS^lZ 6:5 Y _iYR[d7 ;Q[ b ncY] R_a_cmbp5 Sl dWV X^QVcV7

;=4ad``l `a_gVbb_S ]l dWV d`_]Y^Q\Y S 5;7>7<ݷ Q `_Ua_R^_]d aQbb]_caV^Yo nc_T_ pS6
\V^Yp RdUVc `_bSpjݷ^ _cUV\m^lZ `QaQTaQe S T\QSV _ aQR_cV b cVa]Y^Q\_]7
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>7<7:97 @VaV^Q`aQS\V^YV `_c_[_S SS_UQ6SlS_UQ

>_SlV eQZ\_SlV UVb[aY`c_al b_XUQocbp `aY db`Vi^_] Sl`_\^V^YY Sl6
X_SQ ?@5>5 Q cQ[WV S_ ]^_TYf UadTYf b\dhQpfD [Q[ ]l dSYUY] `_XWV5 UV6
b[aY`c_al Yb`_\mXdocbp cQ[WV U\p [Q^Q\_S5 b_[Vc_S Y c7 `75 Y S__RjV hQbc_
RlSQoc bSpXQ^l b _RkV[cQ]Y pUaQ5 ^V Y]VojY]Y _c^_iV^Yp [ eQZ\_S_Z bY6
bcV]V7 @aY b_XUQ^YY ^_S_T_ eQZ\_S_T_ UVb[aY`c_aQ bYbcV]Q SbVTUQ
SlRYaQVc ^QY]V^miYZ bS_R_U^lZ ^_]VaD cQ[5 Vb\Y XQ[alcm ^d\VS_Z
UVb[aY`c_a5 b\VUdojYZ db`Vi^lZ SlX_S ?@5> SVa^ݷc ^_\m7 5\p XQ[alcYp
UVb[aY`c_aQ Yb`_\mXdVcbp dWV aQbb]QcaYSQSiYZbp SlX_S 3<?C55 Y nc_ VUY^6
bcSV^^lZ b`_b_R YXRQSYcmbp _c UVb[aY`c_aQ S^V XQSYbY]_bcY _c VT_ `aYa_Ul7

B c_h[Y XaV^Yp pUaQ SbV UVb[aY`c_al _RaQRQclSQocbp _UY^Q[_S_5 ^VXQ6
SYbY]_ _c Yf ^_]Va_S5 ^_5 [Q[ ]l X^QV]5 `a_TaQ]]l5 aQR_cQojYV `_U d`aQS6
\V^YV] bYbcV]l5 _Rlh^_ bhYcQoc `_c_[ b ^_]Va_] 9 bcQ^UQac^l] `_c_[_]
SS_UQ5 `_c_[ ^_]Va : ‑ bcQ^UQac^l] `_c_[_] SlS_UQ5 Q `_c_[ ^_]Va ; ‑
bcQ^UQac^l] `_c_[_] U\p b__RjV^YZ _R _iYR[Qf7 6b\Y T_S_aYcm c_h^VV5 RYR6
\Y_cVh^lV ed^[gYY bhYcQoc `_c_[Y 95 : Y ; bcQ^UQac^l]Y5 hc�_ Rl
^Y Rl\_ `_U ncY]Y ^_]VaQ]Y _c[alc_7 B\VU_SQcV\m^_5 Vb\Y ]l cV]
Y\Y Y^l] b`_b_R_] U_Rmݷ]bp _c[alcYp `_U ncY]Y ^_]VaQ]Y [Q[_T_6^YRdUm
eQZ\Q5 Y]V^^_ nc_c eQZ\ bcQ^Vc U\p ^QiVT_ `a_gVbbQ b__cSVcbcSdojY] bcQ^6
UQac^l] `_c_[_]7 >Q`aY]Va5 Vb\Y `_b\VU_SQcV\m^_ Sl`_\^Ycm

3<?C51:2D
64 F ?@5>1269<57DHD25 Xh`[XWUbLXhL[NJ]LXh][^WL5 9???2D

Y eQZ\ 69<57DHD db`Vi^_ _c[a_Vcbp ^Q XQ`Ybm5 c_ _^ _c[a_Vcbp `_U ^_]Va_]
: 1Y]V^^_ VUY^YgQ RdUVc XQ^VbV^Q S `VaV]V^^do 642 Y bcQ^Vc bcQ^UQac^l]
`_c_[_] SlS_UQ5 c_ Vbcm b nc_T_ ]_]V^cQ ed^[gYY SlS_UQ5 ^V `aVU`_\QTQ6
ojYV d[QXQ^Yp `_c_[Q5 cQ[YV [Q[ @B9>D65 @ED381B Y c7 U75 RdUdc SlS_UYcm
Y^e_a]QgYo S eQZ\ 69<57DHD7 B_RbcSV^^_ T_S_ap5 SbV ncY ed^[gYY UQWV ^V
dX^Qoc5 hc_ d ^Yf b]V^Y\bp bcQ^UQac^lZ `_c_[7

>VU_bcQc_[ cQ[_T_ b`_b_RQ YX]V^V^Yp bcQ^UQac^_T_ `_c_[Q _hVSYUV^C Vb6
\Y eQZ\ `_ cV] Y\Y Y^l] `aYhY^Q] ^V _c[a_Vcbp Y ?@5> SVa^ݷc X^QhV^YV 6:5
d[QXlSQojVV ^Q `a_YbiVUido _iYR[d5 c_ XQ[alclZ ^Q]Y bcQ^UQac^lZ UV6
b[aY`c_a cQ[ Y _bcQ^Vcbp XQ[alcl]5 Y `_b\V nc_T_ _hV^m \VT[_ _iYRYcmbp
Y b\dhQZ^_ _c[alcm `_U cV] WV ^_]Va_] hc_6c_ cQ[_V5 hc_ b_SVaiV^^_ ^V
`aVU^QX^QhQ\_bm U\p aQR_cl S a_\Y bcQ^UQac^_T_ `_c_[Q7 @_nc_]d _Rlh^_
U\p ]Q^Y`d\pgYZ b cQR\YgVZ eQZ\_Slf UVb[aY`c_a_S Yb`_\mXdoc b`VgYQ\m6
^_ `aVU^QX^QhV^^lV U\p nc_T_ bYbcV]^lV SlX_Sl 4E@ Y 4E@;C

9>D 4E@19>D 642D
9>D 4E@;19>D 645 9>D >5Gh642D

3lX_S 4E@ b_XUQݷc ^_SlZ eQZ\_SlZ UVb[aY`c_a5 bSpXQ^^lZ b cV] WV bQ6
]l] `_c_[_] SS_UQ6SlS_UQ5 hc_ Y 647 B\VUdVc `_^Y]Qcm5 hc_ ^_S_T_ `_c_[Q
SS_UQ6SlS_UQ `aY nc_] ^V b_XUQݷcbp5 _RQ UVb[aY`c_aQ _[QXlSQocbp bSpXQ^l
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NcY SlX_Sl SbVTUQ aQR_cQoc db`Vi^_5 S_XSaQjQp hYb\V^^_V X^QhV^YV XQ`a_6
iV^^_T_ YUV^cYeY[Qc_aQ7

>Q bQ]_] UV\V cY` S_XSaQjQV]_T_ X^QhV^Yp ncYf bYbcV]^lf SlX_S_S ‑ ^V 9>D5
Q E94hD Y 794hDD S b_SaV]V^^lf SVabYpf c_T_ WV U9>EH ncY cY`l _`aVUV\V^l [Q[
E>C97>54 9>D7 9b`_\mX_SQ^YV 9>D ]_WVc b_XUQcm SQ] `a_R\V]l5 Vb\Y S bYbcV]V ^QZ6
Uݷcbp `_\mX_SQcV\m Y\Y Tad``Q5 YUV^cYeY[Qc_al [_c_alf `aVSliQoc 231 − 15 c7 V7
;:=@=A<?=@7 6b\Y Sl ^QZUݷcV cQ[do bYbcV]d5 ^Qbc_pcV\m^_ aV[_]V^UdV] SQ] UVaWQcmbp
`_UQ\miV _c Vݷ QU]Y^YbcaQc_a_S ‑ _^Y _`Qb^l U\p _[adWQojYf7

BcQ^UQac^_T_ b`_b_RQ dX^Qcm ݷlV^^ݷ^b_faQݷ YUV^cYeY[Qc_al ^V `aVUd6
b]_caV^_5 ^_ S_ ]^_TYf bYbcV]Qf5 S[\ohQp U9>EH5 bdjVbcSdoc ^VbcQ^UQac^lV
SlX_Sl 75DB5CE94 Y 75DB5C794 1Rd[Sl B5C _R_X^QhQoc B51<5 5ff53D9F55 C1F5425
[_c_alV `_XS_\poc XQ`a_bYcm d pUaQ baQXd SbV caY YUV^cYeY[Qc_aQ `_\m6
X_SQcV\p Y\Y Tad``l7 3`a_hV]5 Vb\Y SQ] nc_ XQhV]6c_ `_^QU_RY\_bm5 b[_aVV
SbVT_ Sl UV\QVcV hc_6c_ ^V c_7

DX^Qcm bS_Y YUV^cYeY[Qc_al U_`_\^YcV\m^lf Tad`` `a_gVbb ]_WVc b `_6
]_jmo bYbcV]^_T_ SlX_SQ 75D7B?E@CC

9>D 75D7B?E@C19>D C9J55 794hD 31BB2D

; b_WQ\V^Yo5 `_b[_\m[d XUVbm XQUVZbcS_SQ^ d[QXQcV\m 1Y ]QbbYS25 YT^_aY6
a_SQcm aQX^Ygd ]VWUd 9>D Y 794hD dWV ^V `_\dhYcbp7 3c_al] `QaQ]Vca_]
S SlX_S ^dW^_ `VaVUQcm d[QXQcV\m ^Q ^QhQ\_ ]QbbYSQ 1YX n\V]V^c_S cY`Q



>7<7 @a_gVbbl <><

794hD25 `VaSl] ‑ aQX]Va nc_T_ ]QbbYSQ5 hc_Rl SlX_S 5ݷ\X^Qݷ b[_\m[_ YUV^6
cYeY[Qc_a_S ]_W^_ XQ`YbQcm S d[QXQ^^lZ SQ]Y ]QbbYS7 @VaSl] `QaQ]Vca_]
]_W^_ `VaVUQcm ^_\m5 S nc_] b\dhQV Sc_a_Z `QaQ]Vca YT^_aYadVcbp5 Q SlX_S
S_XSaQjQVc [_\YhVbcS_ U_`_\^YcV\m^lf Tad``7 6b\Y ]VbcQ S ]QbbYSV ^V fSQ6
cQVc5 SlX_S XQSVaiQVcbp _iYR[_Z5 ^_ nc_T_ ]_W^_ YXRVWQcm5 XQaQ^VV dX^QS5
[Q[_Z U\Y^l U_\WV^ Rlcm ]QbbYS7 3l ]_WVcV `aY]V^Ycm `aY]Va^_ cQ[_Z
[_UC

9>D >D
794hD 3@D
> F 75D7B?E@C195 W^UU2D
@ F =1<<?31> 3 C9J5?61794hD22D
75D7B?E@C1>5 @2D

@_b\V nc_T_ S `VaV]V^^_Z > RdUVc ^Qf_UYcmbp _RjVV [_\YhVbcS_ U_`_\^YcV\m6
^lf Tad``5 Q S ]QbbYSV `_ QUaVbd @ ‑ bQ]Y YUV^cYeY[Qc_al ncYf Tad``7 B`V6
gYeY[QgYp SlX_SQ 75D7B?E@C ^V d[QXlSQVc5 RdUVc \Y S hYb\_ Tad`` S[\ohV^Q
_b^_S^Qp Tad``Q5 c7 V7 X^QhV^YV SQiVT_ 5794D nc_ X^QhYc5 hc_ YbhVa`lSQojdo
Y^e_a]QgYo _ Tad``Qf `_\mX_SQcV\VZ5 `aQSQ [_c_alf UQ^l SQiV]d `a_gVb6
bd5 Sl ]_WVcV dX^Qcm c_\m[_ b `_]_jmo [_]RY^QgYY SlX_S_S 75D7B?E@C Y
75D5E947

5\p ]Q^Y`d\pgYY `_\^_]_hYp]Y `a_gVbbQ `aVUdb]_caV^l b\VUdojYV bY6
bcV]^lV SlX_SlC

9>D C5DE9419>D E942D
9>D C5D79419>D 7942D
9>D C5D5E9419>D 5E942D
9>D C5D579419>D 57942D
9>D C5D7B?E@C19>D C9J55 3?>CD 794hD 3<9CD2D

B `VaSl]Y hVclam]p YX ^Yf hQbc_ S_X^Y[QVc YXapU^Qp `dcQ^YgQ7 @a_jV
SbVT_ UV\_ _Rbc_Yc b SlX_SQ]Y C5D5E94 Y C5D5794C _^Y S `_\^_] b__cSVc6
bcSYY b_ bS_Y]Y ^QXSQ^Yp]Y `aVU^QX^QhV^l U\p YX]V^V^Yp ݷneeV[cYS^lfݷ
YUV^cYeY[Qc_a_S `_\mX_SQcV\p Y Tad``l SlXSQSiVT_ `a_gVbbQ 1`QaQ]Vca_S
5E94 Y 579427 6b\Y cV[djYZ 5E94 `a_gVbbQ _c\YhV^ _c ^d\p5 c_ `a_gVbb ]_6
WVc `_caVR_SQcm _c bYbcV]l YX]V^Ycm bS_Z ݷneeV[cYS^lZݷ YUV^cYeY[Qc_a
1`_\mX_SQcV\p Y\Y Tad``l2 ^Q b__cSVcbcSdojYZ 5ݷQbc_pjYZ^ݷ neeV[cYS6ݷ
^lZݷ Y\Y ݷlZ^^ݷ^b_faQݷ YUV^cYeY[Qc_a7 9^QhV T_S_ap5 ^V`aYSY\VTYa_SQ^6
^lZ `a_gVbb Y]VVc `aQS_ S [QhVbcSV `QaQ]VcaQ SlX_SQ C5D5E94 d[QXlSQcm
\oR_V YX caݷf X^QhV^YZ bS_VT_ `_\mX_SQcV\mb[_T_ YUV^cYeY[Qc_aQ5 S `a_6
cYS^_] b\dhQV S_X^Y[^Vc _iYR[QD d[QXlSQcm cV[djVV X^QhV^YV 5E94’Q ]_WVc
`_[QXQcmbp RVbb]lb\V^^l]5 ^_ bYbcV]Q nc_ _iYR[_Z ^V bhYcQVc5 `a_bc_ 5E94
_bcQ^Vcbp cV] WV5 hc_ Y Rl\7 C_ WV [QbQVcbp SlX_SQ C5D5794 Y YUV^cYeY[Qc_6
aQ Tad``lC XUVbm ^V`aYSY\VTYa_SQ^^lZ `a_gVbb ]_WVc S [QhVbcSV `QaQ]VcaQ
d[QXQcm bS_Z 5ݷQbc_pjYZ^ݷ ݷneeV[cYS^lZݷ Y\Y ݷlZ^^ݷ^b_faQݷ YUV^cYeY[Q6
c_a Tad``l5 Y^_V `aYSVUݷc [ _iYR[V7 >Q `a_gVbbl b 5E94 FF 9 _TaQ^YhV^YV5
[Q[ _Rlh^_5 ^V aQb`a_bcaQ^pVcbp7



<>= ?RkV[cl Y db\dTY _`VaQgY_^^_Z bYbcV]l

CV`Vam5 b_RbcSV^^_5 Ybc_h^Y[ `dcQ^YglC SlX_Sl C5DE94 Y C5D7945 S_6
`aV[Y bS_Y] ^QXSQ^Yp]5 c_WV ]V^poc `aVWUV SbVT_ Y]V^^_ ne6ݷ
eV[cYS^lVݷ YUV^cYeY[Qc_al `_\mX_SQcV\p Y Tad``l5 Q S_SbV ^V Q6^ݷ
bc_pjYV5ݷ [Q[ ]_W^_ Rl\_ Rl _WYUQcm5 Y ]V^poc Yf `_ b_SVaiV^^_ cV] WV
`aQSY\Q]5 hc_ Y C5D5E948C5D5794C ^V`aYSY\VTYa_SQ^^lZ `a_gVbb Y]VVc `aQ6
S_ d[QXQcm S [QhVbcSV QaTd]V^cQ bS_Z 5ݷQbc_pjYZ^ݷ ݷneeV[cYS^lZݷ Y\Y b_6ݷ
faQ^ݷ^^lZݷ YUV^cYeY[Qc_a `_\mX_SQcV\p Y\Y Tad``l7 6UY^bcSV^^_V _c\YhYV
ncYf USdf SlX_S_S _c USdf `aVUlUdjYf `a_pS\pVcbp5 [_TUQ `a_gVbb _R\QUQVc
`_\^_]_hYp]Y bd`Va`_\mX_SQcV\p5 c_ Vbcm VT_ 5E94 aQSV^ ^d\o7 3 nc_] b\dhQV
SlX_Sl C5DE94 Y C5D794 YX]V^poc bY^fa_^^_ SbV caY X^QhV^Yp b__cSVcbcSdo6
jVT_ YUV^cYeY[Qc_aQ ‑ Y 5ݷneeV[cYS^_Vݷ Y 5ݷQbc_pjVV^ݷ Y 5ݷV_^^ݷ^b_faQݷ
c_TUQ [Q[ SlX_Sl C5D5E94 Y C5D5794 YX]V^poc c_\m[_ X^QhV^Yp neeV[cYS6ݷ
^lfݷ YUV^cYeY[Qc_a_S7

B SlX_S_] C5D7B?E@C Sb5ݷ [ bhQbcmo5 U_S_\m^_ `a_bc_C Sc_a_Z `QaQ]Vca
U_\WV^ d[QXlSQcm ^Q ]QbbYS YUV^cYeY[Qc_a_S U_`_\^YcV\m^lf Tad``5 `Va6
SlZ `QaQ]Vca XQUQݷc U\Y^d ]QbbYSQ7 3lX_S5 hc_ S`_\^V VbcVbcSV^^_5 U_bcd`V^
c_\m[_ `a_gVbbQ]5 aQR_cQojY] b `_\^_]_hYp]Y bd`Va`_\mX_SQcV\p7 BcQalZ
b`Yb_[ U_`_\^YcV\m^lf Tad``5 [Q[_S Rl _^ ^Y Rl\5 RVbb\VU^_ YbhVXQVc5 S]V6
bc_ ^VT_ `a_gVbbd `aY`YblSQVcbp ^_SlZ7 B\VUdVc _c]VcYcm5 hc_ ^Q X^QhV^Yp
5ݷ_neeV[cYS^_Tݷ ݷ_Qbc_pjVT^ݷ Y ݷ_T_^^ݷ^b_faQݷ YUV^cYeY[Qc_aQ Tad``l
nc_c SlX_S ^Y[Q[_T_ S\Yp^Yp ^V _[QXlSQVc7

3 ^V[_c_alf b\dhQpf R_\VV dU_R^l]Y ]_Tdc _[QXQcmbp SlX_Sl C5DB5E945
C5DB57945 75DB5E94 Y 75DB57945 [_c_alV ]l _bcQSY] hYcQcV\o U\p bQ]_bc_6
pcV\m^_T_ YXdhV^Yp7

>7<7:;7 ;_\YhVbcSV^^lV _TaQ^YhV^Yp

@_]Y]_ _TaQ^YhV^YZ SYUQ 5ݷW^_6^V\mXp_[ݷ [_c_alV ]l aQbb]QcaYSQ\Y S
`aVUlUdjV] `QaQTaQeV5 pUa_ _`VaQgY_^^_Z bYbcV]l ]_WVc ^Q[\QUlSQcm ^Q
`a_gVbbl _TaQ^YhV^Yp [_\YhVbcSV^^lV5 `aY [_c_alf `a_gVbb S`aQSV Yb`_\m6
X_SQcm cV Y\Y Y^lV aVbdabl bYbcV]l5 ^_ c_\m[_ U_ _`aVUV\ݷ^^_T_ `aVUV\Q7
3 7:7A<ݷ ]l `aYS_UY\Y `aY]Val cQ[Yf _TaQ^YhV^YZC `aVUV\m^_V [_\YhVbcS_
SYacdQ\m^_Z `Q]pcY U\p _cUV\m^_ SXpc_T_ `a_gVbbQ5 [_\YhVbcS_ _U^_SaV]V^6
^_ _c[alclf 1_U^Y] `a_gVbb_]2 eQZ\_S5 [_\YhVbcS_ bQ]Yf `a_gVbb_S5 XQ`d6
jV^^lf _c Y]V^Y UQ^^_T_ `_\mX_SQcV\p Y c7 U7

Hc_Rl `_\dhYcm `aVUbcQS\V^YV _ UVZbcSdojYf \Y]YcQf5 ]_W^_ S_b`_\m6
X_SQcmbp [_]Q^U_Z E<9=9D S [_]Q^U^_Z bca_[V7 3 hQbc^_bcY5 E<9=9D 61 Sl6
UQbc b`Yb_[ SbVf S_X]_W^lf S UQ^^_Z bYbcV]V [_\YhVbcSV^^lf _TaQ^YhV^YZ
Y Yf cV[djYV X^QhV^YpC

1FCDI8?CDCN4 E<9=9D 61
3?B5 69<5 C9J5 12<?3;C5 632 E><9=9D54
41D1 C57 C9J5 1;2ID5C5 642 E><9=9D54
C3854E<9>7 @B9?B9DI 1652 ;9
69<5 C9J5 12<?3;C5 662 E><9=9D54
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@5>49>7 C97>1<C 1692 :?<A;
=1H <?3;54 =5=?BI 1;2ID5C5 6<2 ?=
=1H =5=?BI C9J5 1;2ID5C5 6=2 E><9=9D54
?@5> 69<5C 16>2 :9;=
@9@5 C9J5 1>:; 2ID5C5 6@2 A
YX\Ra =5CC175 AE5E5C 12ID5C5 6A2 A:B;99
B51<6D9=5 @B9?B9DI 16B2 9
CD13; C9J5 1;2ID5C5 6C2 A:B;
3@E D9=5 1C53?>4C5 6D2 E><9=9D54
=1H EC5B @B?35CC5C 16E2 E><9=9D54
F9BDE1< =5=?BI 1;2ID5C5 6F2 E><9=9D54
69<5 <?3;C 16H2 E><9=9D54
1FCDI8?CDCN4

3bV ncY _TaQ^YhV^Yp `aVUbcQS\poc b_R_Z bS_ZbcSQ _cUV\m^_ SXpc_T_ `a_gVb6
bQ ‑ [Q[ _Rlh^_ S cQ[Yf b\dhQpf5 ^Qb\VUdV]lV `aY b_XUQ^YY ^_Slf `a_gVbb_S
Y b_faQ^pojYVbp `aY XQ]V^V Sl`_\^pV]_Z `a_TaQ]]l b `_]_jmo 5H537 9^Q6
hV T_S_ap5 `a_gVbb ]_WVc dbcQ^_SYcm c_ Y\Y Y^_V _TaQ^YhV^YV5 ^_ UVZbcS_6
SQcm _^_ RdUVc c_\m[_ ^Q bQ] nc_c `a_gVbb Y ^Q VT_ `_c_][_S5 Q Sbo bYbcV]d
S gV\_] ^V XQca_^Vc7 3QW^_ `_^Y]Qcm5 hc_ nc_c `aY^gY` aQb`a_bcaQ^pVcbp S
c_] hYb\V Y ^Q cQ[_V 1Sa_UV Rl2 ݷT\_RQ\m^_Vݷ _TaQ^YhV^YV5 [Q[ [_\YhVbcS_
`a_gVbb_S5 aQXaViݷ^^lf U\p _cUV\m^_ SXpc_T_ `_\mX_SQcV\p 1E94’Q2C U\p `a_6
gVbbQ5 dbcQ^_SYSiVT_ _TaQ^YhV^YV5 Y U\p VT_ `_c_][_S pUa_ `aY _RaQR_c[V
SlX_SQ 6?B; RdUVc `a_SVapcm5 ^V `aVSliV^ \Y \Y]Yc `a_gVbb_S5 dhYclSQp
`aY nc_] SbV `a_gVbbl5 `aY^QU\VWQjYV UQ^^_]d `_\mX_SQcV\o5 Y Vb\Y \Y6
]Yc `aVSliV^5 6?B; SVa^ݷc 6:5 Q S 5BB>? RdUVc XQ^VbV^_ X^QhV^YV NJPJRW7
3 c_ WV bQ]_V SaV]p UadTYV `a_gVbbl5 S c_] hYb\V `aY^QU\VWQjYV c_]d WV
`_\mX_SQcV\o5 ^_ ^V pS\pojYVbp `_c_][Q]Y `a_gVbbQ5 dbcQ^_SYSiVT_ _TaQ6
^YhV^YV5 RdUdc `_6`aVW^V]d RVb`aV`pcbcSV^^_ `_a_WUQcm ^_SlV `a_gVbbl7

5\p [QWU_T_ SYUQ [_\YhVbcSV^^_T_ _TaQ^YhV^Yp bYbcV]Q `_XS_\pVc dbcQ6
^_SYcm USQ `aVUV\m^lf da_S^p ‑ ]pT[YZ Y Wݷbc[YZ 1C?6D881B427 PUa_ S bS_6
Yf `a_SVa[Qf Yb`_\mXdVc ]pT[YZ da_SV^m5 ^_ \oR_Z `a_gVbb ]_WVc YX]V^Ycm
nc_c da_SV^m 1[Q[ d]V^miYcm5 cQ[ Y dSV\YhYcm2 U\p \oR_T_ YX bS_Yf _TaQ^Y6
hV^YZ S `aVUV\Qf _c ^d\p U_ dbcQ^_S\V^^_T_ Wݷbc[_T_ da_S^p7 Hc_ [QbQVcbp
Wݷbc[_T_ da_S^p5 c_ \oR_Z `a_gVbb ]_WVc VT_ d]V^miYcm5 ^_ dSV\YhYSQcm VT_
aQXaViQVcbp c_\m[_ `a_gVbbQ]5 aQR_cQojY] b `aQSQ]Y bd`Va`_\mX_SQcV\pD
U\p SbVf `a_hYf `a_gVbb_S d]V^miV^YV Wݷbc[_T_ da_S^p \oR_T_ YX \Y]Yc_S
^V_RaQcY]_7

5\p dbcQ^_S[Y [_\YhVbcSV^^lf _TaQ^YhV^YZ Yb`_\mXdVcbp bYbcV]^lZ Sl6
X_S C5DB<9=9DC

9>D C5DB<9=9D19>D B5C?EB355 3?>CD CDBE3D B<9=9D 3B<9=2D

Bcad[cdaQ B<9=9D Y]VVc USQ `_\pC B<9=h3EB 1]pT[YZ da_SV^m2 Y B<9=h=1H
1Wݷbc[YZ da_SV^m2D _RQ `_\p Y]Voc ^V[YZ gV\_hYb\V^^lZ cY`7 9]V^Q `_\VZ
_RaQX_SQ^l _c b\_S 3EBB5>D Y =1H9=E=5 c7 V7 Y]VVcbp S SYUd ݷcV[djVVݷ Y Q[6[ݷ
bY]Q\m^_Vݷ X^QhV^YV _TaQ^YhV^Yp7 5\p _R_X^QhV^Yp bYcdQgYY _cbdcbcSYp



<>? ?RkV[cl Y db\dTY _`VaQgY_^^_Z bYbcV]l

_TaQ^YhV^Yp Yb`_\mXdVcbp [_^bcQ^cQ [URVhRWORWR]bD _Rlh^_ nc_ hYb\_ 6:5
`aV_RaQX_SQ^^_V [ cY`d5 Yb`_\mXdV]_]d U\p `_\VZ B<9=h3EB Y B<9=h=1H5 Q
`_b[_\m[d ncY `_\p S R_\miY^bcSV aVQ\YXQgYZ RVXX^Q[_SlV5 [URVhRWORWR]b
_[QXlSQVcbp aQS^_ ^QYR_\miV]d S_X]_W^_]d RVXX^Q[_S_]d gV\_]d b__cSVc6
bcSdojVZ aQXapU^_bcY7

@VaSlZ `QaQ]Vca SlX_SQ 1B5C?EB352 d[QXlSQVc5 [Q[_V Y]V^^_ _TaQ^YhV6
^YV b\VUdVc dbcQ^_SYcm 1YX]V^Ycm27 @VaVhYb\Y] ^V[_c_alV S_X]_W^lV X^Q6
hV^Yp nc_T_ `QaQ]VcaQC

∙ [URVR]hJ\ ‑ ]Q[bY]Q\m^_V [_\YhVbcS_ SYacdQ\m^_Z `Q]pcY U\p _cUV\m6
^_ SXpc_T_ `a_gVbbQ 1S RQZcQf2D

∙ [URVR]hLX[N ‑ ]Q[bY]Q\m^lZ S_X]_W^lZ aQX]Va 3?B56eQZ\Q;>5 b_6
XUQSQV]_T_ `aY QSQaYpf 1S RQZcQf2D Vb\Y dbcQ^_SYcm ^d\VS_Z \Y]Yc5
3?B56eQZ\l b_XUQSQcmbp ^V RdUdcD

∙ [URVR]hLY^ ‑ ]Q[bY]Q\m^_V [_\YhVbcS_ `a_gVbb_a^_T_ SaV]V^Y5 [_c_6
a_V ]_WVc Yb`_\mX_SQcm `a_gVbb 1S bV[d^UQf2D XQRVTQp S`VaݷU5 _c]VcY]5
hc_ `aY U_bcYWV^YY ]pT[_T_ \Y]YcQ bYbcV]Q _c`aQSYc `a_gVbbd bYT6
^Q\ \RPaLY^5 [_c_alZ `_ d]_\hQ^Yo dRYSQVc `a_gVbb5 ^_ Vb\Y `a_gVbb
`VaVfSQcYc Y\Y `a_YT^_aYadVc nc_c bYT^Q\5 c_ bYbcV]Q `a_U_\WYc `_6
bl\Qcm `a_gVbbd bYT^Q\ \RPaLY^ [QWUdo bV[d^Ud5 `_[Q ^V RdUVc U_bcYT6
^dc Wݷbc[YZ \Y]Yc5 `_b\V hVT_ d^Yhc_WYc `a_gVbb bYT^Q\_] \RPTRUU5
[_c_alZ ^V\mXp ^Y `VaVfSQcYcm5 ^Y `a_YT^_aYa_SQcmD `_Ua_R^_V aQb6
b]_caV^YV bYT^Q\_S WUݷc ^Qb S b\VUdojVZ T\QSVD

∙ [URVR]hO\RcN ‑ ]Q[bY]Q\m^lZ aQX]Va b_XUQSQV]lf UYb[_Slf eQZ\_S
1S R\_[Qf `_ >:; RQZc2D Vb\Y `aY XQ`YbY S [Q[_Z6\YR_ eQZ\ nc_c aQX]Va
_[QWVcbp `aVSliV^5 `a_gVbb `_\dhYc bYT^Q\ \RPaO\c5 Vb\Y WV nc_c bYT6
^Q\ ^V dRmݷc `a_gVbb5 c_ b__cSVcbcSdojYZ bYbcV]^lZ SlX_S 1^Q`aY]Va5
GB9D52 SVa^ݷc 6:5 Q 5BB>? `_\dhYc X^QhV^YV NOKRPD

∙ [URVR]hWXORUN ‑ `aVUV\m^_V [_\YhVbcS_ _U^_SaV]V^^_ _c[alclf `_c_6
[_S SS_UQ6SlS_UQ U\p _U^_T_ `a_gVbbQD Vb\Y T_S_aYcm c_h^VV5 `a_gVbb ^V
]_WVc b_XUQcm 1S c_] hYb\V b `_]_jmo 4E@;5 b]7 bca7 <=A2 eQZ\_SlZ UV6
b[aY`c_a b ^_]Va_]5 aQS^l] Y\Y `aVS_bf_UpjY] dbcQ^_S\V^^lZ \Y]Yc5
UQWV Vb\Y _c[alclf `_c_[_S ^Q nc_c ]_]V^c T_aQXU_ ]V^miVD

∙ [URVR]hWY[XL ‑ `aVUV\m^_V [_\YhVbcS_ `a_gVbb_S5 aQXaViݷ^^lf U\p
b_XUQ^Yp _c Y]V^Y [_^[aVc^_T_ `_\mX_SQcV\p 1c7 V7 b cV] WV E94’_]2D [Q[
dWV _c]VhQ\_bm5 SlX_S 6?B; dhYclSQVc `aY nc_] SbV `a_gVbbl b UQ^^l]
E94’_]5 Y]VojYVbp S bYbcV]V5 ^_ `a_SVa[Q `a_YXS_UYcbp c_\m[_ [_TUQ
6?B; bUV\Q\ `a_gVbb5 U\p [_c_a_T_ dbcQ^_S\V^ b__cSVcbcSdojYZ \Y]YcD

;>L?B56eQZ\ ‑ nc_ eQZ\ b Y]V^V] 3?B5 Y\Y @B?773?B5 1TUV @B?7 ‑ Y]p `a_TaQ]]l25
b_XUQSQV]lZ _`VaQgY_^^_Z bYbcV]_Z S cV[djV] [QcQ\_TV `aY QSQaYZ^_] XQSVaiV^YY `a_6
gVbbQ7 3 nc_c eQZ\ `_\^_bcmo XQ`YblSQVcbp b_UVaWY]_V bVT]V^c_S UQ^^lf Y bcV[Q ^Q
]_]V^c QSQaYY7 L?B56eQZ\l `_XS_\poc b `_]_jmo _c\QUhY[Q `a_Q^Q\YXYa_SQcm `aYhY^l
QSQaYY5 S c_] hYb\V dX^Qcm c_h[d [_UQ5 S [_c_a_Z `a_YX_i\Q QSQaYp5 `_b]_caVcm X^QhV6
^Yp `VaV]V^^lf ^Q ]_]V^c QSQaYY Y c7 U7D ]l aQbb]_caY] aQR_cd b ^Y]Y S `aY\_WV^YY5
`_bSpjݷ^^_] _c\QUhY[d7
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∙ [URVR]h\]JLT ‑ aQX]Va SYacdQ\m^_T_ QUaVb^_T_ `a_bcaQ^bcSQ5 SlUV\p6
V]_T_ `_U bVT]V^c bcV[Q 1b]7 27>7>7<ݷ

BdjVbcSdoc Y UadTYV \Y]YclD S ^Qi b`Yb_[ ]l S[\ohY\Y c_\m[_ cV5 [_c_6
alV `a_jV SbVT_ _Rkpb^Ycm7 @_\^lZ b`Yb_[ Sl ^QZUݷcV S cVf^YhVb[_Z U_[d6
]V^cQgYY5 S c_] hYb\V S cV[bcV b`aQS_h^_Z bcaQ^Ygl `_ SlX_Sd C5DB<9=9D
1[_]Q^UQ =1> ; C5DB<9=9D27

DX^Qcm cV[djYV X^QhV^Yp _TaQ^YhV^YZ `_XS_\pVc SlX_S 75DB<9=9DC

9>D 75DB<9=9D19>D B5C?EB355 CDBE3D B<9=9D 3B<9=2D

@_]Y]_ [_\YhVbcSV^^lf _TaQ^YhV^YZ5 ^Q\QTQV]lf SlX_S_] C5DB<9=9D5 R_\miY^bcS_
E>9H6bYbcV] `_UUVaWYSQVc cQ[WV _TaQ^YhV^Yp ^Q Yb`_\mX_SQ^YV UYb[_S_T_ `a_bcaQ^6
bcSQ 1cQ[ ^QXlSQV]_V [S_cYa_SQ^YV2D cQ[YV _TaQ^YhV^Yp dbcQ^QS\YSQocbp _cUV\m^_ `_
[QWU_]d UYb[d U\p XQUQ^^lf `_\mX_SQcV\VZ Y8Y\Y `_\mX_SQcV\mb[Yf Tad``7 3 U9>EH Y
OB55K\M Y^cVaeVZb_] U\p nc_T_ ]VfQ^YX]Q b\dWYc bYbcV]^lZ SlX_S AE?D13D<7 ?bcQS6
\pV] VT_ XQY^cVaVb_SQ^^l] hYcQcV\p] U\p bQ]_bc_pcV\m^_T_ YXdhV^Yp7

>7<7:<7 ?RX_a baVUbcS SXQY]_UVZbcSYp `a_gVbb_S

3 aQ][Qf _U^_Z E>9H6bYbcV]l `a_gVbbl ]_Tdc cQ[ Y\Y Y^QhV SXQY]_UVZ6
bcS_SQcm ]VWUd b_R_Z7 3__RjV T_S_ap5 _UY^ `a_gVbb ]_WVc `_S\Ypcm ^Q aQR_6
cd UadT_T_5 ^V `aYRVTQp [ b`VgYQ\YXYa_SQ^^l] baVUbcSQ]D ^Q`aY]Va5 `a_gVbb
]_WVc ]_UYeYgYa_SQcm eQZ\5 hYcQV]lZ UadTY] `a_gVbb_]5 Y U\p nc_T_ ^V `_6
caVRdVcbp ^YhVT_5 [a_]V dWV X^Q[_]lf ^Q] SlX_S_S5 `_XS_\pojYf aQR_cQcm
b eQZ\Q]Y7 ;a_]V c_T_5 bYbcV]^lZ SlX_S ==1@5 [Q[ dWV T_S_aY\_bm5 `_XS_\p6
Vc b_XUQcm _R\Qbcm `Q]pcY5 U_bcd`^do ^Vb[_\m[Y] `a_gVbbQ]7 CQ[Qp _R\Qbcm
`Q]pcY ^QXlSQVcbp aQXUV\pV]_Z 5 Q `a_gVbbl5 aQR_cQojYV b ^VZ5 bhYcQocbp
SXQY]_UVZbcSdojY]Y hVaVX aQXUV\pV]do `Q]pcm5 `_b[_\m[d UVZbcSYp _U^_6
T_ YX ^Yf _hVSYU^l] _RaQX_] S\Ypoc ^Q aQR_cd UadTYf7

;_^Vh^_5 dU_R^VV U\p SXQY]_UVZbcSYp `a_gVbb_S Yb`_\mX_SQcm S_X]_W6
^_bcp]Y bYbcV]l5 [_c_alV U\p nc_T_ b`VgYQ\m^_ `aVU^QX^QhV^l7 >QYR_\VV
`aY]YcYS^l] YX ^Yf ]_W^_ bhYcQcm dWV SbcaVhQSiYVbp ^Q] bYT^Q\l 7 BYT6
^Q\ ^V ^Vbݷc S bVRV ^Y[Q[_Z Y^e_a]QgYY5 [a_]V ^_]VaQ bYT^Q\Q ‑ gV\_T_
hYb\Q YX `aVU_`aVUV\ݷ^^_T_ ]^_WVbcSQ7

5\p `VaVUQhY UQ^^lf ]VWUd `a_gVbbQ]Y ]_W^_ Yb`_\mX_SQcm _U^_^Q6
`aQS\V^^lV [Q^Q\l 5 aQX\YhQojYVbp ^Q Y]V^_SQ^^lV 1OROX2 Y ^VY]V^_6
SQ^^lV 1@9@527 B [Q^Q\_] bSpXlSQocbp USQ eQZ\_Slf UVb[aY`c_aQ5 _UY^ YX
[_c_alf _c[alc ^Q XQ`Ybm5 UadT_Z ‑ ^Q hcV^YV5 cQ[ hc_ UQ^^lV5 XQ`YbQ^^lV
S [Q^Q\ _U^Y] `a_gVbb_]5 ]_Tdc Rlcm `a_hYcQ^l UadTY]7

@aY _c\QU[V `a_TaQ]] Yb`_\mXdVcbp aVWY] caQbbYa_S[Y 5 [_TUQ _UY^
`a_gVbb 1_Rlh^_ _c\QUhY[2 [_^ca_\YadVc Sl`_\^V^YV UadT_T_ 1_c\QWYSQV6
]_Z `a_TaQ]]l27

;Q[ dWV T_S_aY\_bm aQ^VV5 SQW^do a_\m S bYbcV]Qf bV]VZbcSQ ^>9H YTaQ6
Vc `_^pcYV cVa]Y^Q\Q 7 @aY ^V_Rf_UY]_bcY ed^[gY_^Q\m^_bcm cVa]Y^Q\Q
[Q[ dbca_ZbcSQ ]_WVc Y]YcYa_SQcm `_\mX_SQcV\mb[YZ `a_gVbbC cQ[ aQR_cQ6
Vc5 ^Q`aY]Va5 `a_TaQ]]Q HD5B=5 Q cQ[WV bVaSVal5 _cSVhQojYV XQ dUQ\ݷ^^lZ
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разделяемая память

очереди сообщений

AYb7 >7=7 ;\QbbYeY[QgYp baVUbcS SXQY]_UVZbcSYp `a_gVbb_S

U_bcd` [ ]QiY^V5 cQ[YV [Q[ CC84 Y\Y D5<>5D47 3XQY]_UVZbcSYV `a_gVbbQ5
n]d\YadojVT_ cVa]Y^Q\5 b `a_gVbbQ]Y5 U\p [_c_alf n]d\YadV]lZ 1c_ Vbcm
`a_TaQ]]^_ aVQ\YX_SQ^^lZ2 cVa]Y^Q\ pS\pVcbp d`aQS\pojY]5 ^QXlSQVcbp
SXQY]_UVZbcSYV] hVaVX SYacdQ\m^lZ cVa]Y^Q\ 7

>Vb[_\m[_ _b_R_V ]Vbc_ S [\QbbYeY[QgYY XQ^Y]Qoc baVUbcSQ5 _RkVUY^6^ݷ
^lV _RjY] ^QXSQ^YV] \ICD5= _ RYL ;?7 NcY baVUbcSQ S[\ohQoc ]VfQ^YX]l
b_XUQ^Yp aQXUV\pV]_Z `Q]pcY5 ]QbbYS_S bV]Qe_a_S Y _hVaVUVZ b__RjV^YZ7
3 `aQ[cYhVb[_] `a_TaQ]]Ya_SQ^YY \ICD5= _ RYL Yb`_\mXdVcbp aVU[_5 Vb6
\Y S__RjV Yb`_\mXdVcbp7 NaY[ AVZ]_^U S [^YTV d?f ^QXlSQVc ncY baVUbcSQ
dbcQaVSiY]Y5 ^_ nc_ ^V b_SbV] SVa^_5 `aQSY\m^VV Rl\_ Rl ^QXSQcm Yf ]Vac6
S_a_WUݷ^^l]Y7

?b^_S^l] baVUbcS_] SXQY]_UVZbcSYp hVaVX [_]`mocVa^do bVcm 1c_ Vbcm
SXQY]_UVZbcSYp `a_gVbb_S5 ^Qf_UpjYfbp S aQX^lf bYbcV]Qf2 ]_W^_ bhYcQcm
b_[Vcl 1C?3;5DC27 B_[Vcl `aVUbcQS\poc b_R_Z d^YSVabQ\m^lZ Y^cVaeVZb5
`aYT_U^lZ U\p aQR_cl b iYa_[Y] b`V[ca_] `a_c_[_\_SD nc_ _X^QhQVc5 hc_
_R\Qbcm `aY]V^V^Yp b_[Vc_S ^V _TaQ^YhV^Q bVcp]Y ^Q _b^_SV ]LY8RY Y\Y
[Q[_T_6\YR_ UadT_T_ bcQ^UQacQD R_\VV c_T_5 `aY U_RQS\V^YY S bYbcV]d `_U6
UVaW[Y ^_Slf `a_c_[_\_S ^Vc ^dWUl aQbiYapcm ^QR_a bYbcV]^lf SlX_S_S7
BYbcV]l bV]VZbcSQ ^>9H `_UUVaWYSQoc cQ[WV b`VgYQ\m^lZ SYU b_[Vc_S5 [_6
c_alZ ]_W^_ Yb`_\mX_SQcm S^dcaY _U^_Z bYbcV]l5 UQWV Vb\Y `_UUVaW[Q [_]6
`mocVa^lf bVcVZ S bYbcV]V _cbdcbcSdVc7

>7<7:=7 BYT^Q\l

8UVbm Y UQ\VV ]l `_\^_bcmo `a_YT^_aYadV] `_pSYSiYVbp _c^_bYcV\m^_ ^VUQS^_
cQ[ ^QXlSQV]lV bYT^Q\l aVQ\m^_T_ SaV]V^Y5 [_c_alV5 S _c\YhYV _c [\QbbYhVb[Yf bYT^Q6
\_S5 b`_b_R^l ^VbcY ^Q bVRV U_`_\^YcV\m^do Y^e_a]QgYo Y SlbcaQYSQcmbp S _hVaVUY7
?Rlh^_ S cQ[Yf b\dhQpf ]l _cbl\QV] hYcQcV\p [ cVf^YhVb[_Z U_[d]V^cQgYY5 ^_ S nc_c
aQX UQUY] U_`_\^YcV\m^do aV[_]V^UQgYoC S__RjV ^V Yb`_\mX_SQcm 1Y ^V YXdhQcm2 nc_c
]VfQ^YX]D Vb\Y bYT^Q\l aVQ\m^_T_ SaV]V^Y SQ] XQhV]6c_ `_^QU_RY\Ybm5 c_ Sl5 b[_aVV
SbVT_5 UV\QVcV hc_6c_ ^V c_7

;?BY]S_\ ݷ_ݷ S UQ^^_] b\dhQV _X^QhQVc aY]b[_V Dݷpcm`ݷ cVa]Y^ hYcQVcbp [Q[ [b�Ybcnݷ
eQZS QZ6`Y6bY7ݷ
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?UY^ YX `a_bcVZiYf b`_b_R_S `_S\Ypcm ^Q aQR_cd `a_gVbbQ ‑ nc_ _c`aQ6
SYcm V]d bYT^Q\ YX ^V[_c_a_T_ `aVU_`aVUV\ݷ^^_T_ ]^_WVbcSQ7 9X^QhQ\m6
^_ bYT^Q\l Rl\Y `aVU^QX^QhV^l U\p b^pcYp `a_gVbb_S b Sl`_\^V^Yp5 ^_ b
aQXSYcYV] bYbcV]l ^>9H `aY_RaV\Y UadTYV ed^[gYY7 @VaVhYb\Y] ^V[_c_alV
^QYR_\VV d`_caVRYcV\m^lV bYT^Q\l7

BYT^Q\ \RP]N[V `aVU`YblSQVc `a_gVbbd XQSVaiYcmbpD `a_gVbb ]_WVc `V6
aVfSQcYcm Y\Y YT^_aYa_SQcm nc_c bYT^Q\7 \RPTRUU d^Yhc_WQVc `a_gVbbD S _c6
\YhYV _c \RP]N[V5 nc_c bYT^Q\ ^Y `VaVfSQcYcm5 ^Y YT^_aYa_SQcm ^V\mXp7 >V
\Yi^Y] RdUVc XQ`_]^Ycm5 hc_ bYT^Q\ \RPTRUU Y]VVc ^_]Va B5 Q \RP]N[V ‑ :>D
^V[_c_alV ݷa_USY^dclV`ݷ `_\mX_SQcV\Y ^>9H ]_Tdc _WYUQcm _c SQb cQ[_T_
X^Q^Yp5 Yb`_\mXdp eaQXl Sa_UV b^QhQ\Qݷ `_`a_RdZ `pc^QUgQcl]5 Vb\Y hVaVX
bV[d^Ud ^V bU_f^Vc ‑ RVZ UVSpcl]7ݷ ; bhQbcmo5 ^_]VaQ SbVf _bcQ\m^lf bYT6
^Q\_S ^V `_]^Yc R_\miY^bcS_ UQWV bQ]lf ݷa_USY^dclf`ݷ \oRYcV\VZ ^>9H7

5SQ ݷd^Yhc_WQojYfݷ bYT^Q\Q ‑ `VaVfSQclSQV]lZ Y ^V`VaVfSQclSQV6
]lZ ‑ SSVUV^l5 hc_Rl ]_W^_ Rl\_ b^pcm `a_gVbb R_\VV TYR[_7 CQ[5 `aY `V6
aVXQTadX[V bYbcV]l _Rlh^_ SbV] `a_gVbbQ] aQbbl\QVcbp b^QhQ\Q \RP]N[V5 Q
XQcV] hVaVX `pcm bV[d^U ‑ \RPTRUU7 Nc_ `_XS_\pVc `a_gVbbQ] aYSVbcY`ݷ UV6
\Q S `_apU_[ݷC ^Q`aY]Va5 aVUQ[c_a cV[bc_S ]_WVc b_faQ^Ycm aVUQ[cYadV]lZ
cV[bc S_ SaV]V^^_] eQZ\V5 hc_Rl `_c_] 1S ^QhQ\V b\VUdojVT_ bVQ^bQ aVUQ[6
cYa_SQ^Yp2 `aVU\_WYcm `_\mX_SQcV\o S_bbcQ^_SYcm `a_`QSiYV YX]V^V^Yp7

BYT^Q\l \RPRUU5 \RP\NP_5 \RPOYN Y \RPK^\ bYbcV]Q _c`aQS\pVc `a_gVb6
bQ]5 hmY UVZbcSYp `aYSV\Y [ S_X^Y[^_SV^Yo Yb[\ohV^Yp 1S^dcaV^^VT_ `aV6
alSQ^Yp2C `_`lc[Q Sl`_\^Ycm ^VbdjVbcSdojdo Y\Y ^VU_`dbcY]do [_]Q^Ud
`a_gVbb_aQ5 ^QadiV^YV XQjYcl `Q]pcY5 UV\V^YV ^Q ^_\m Y _RaQjV^YV [ `Q6
]pcY `_ ^V[_aaV[c^_]d QUaVbd b__cSVcbcSV^^_7 @_ d]_\hQ^Yo \oR_Z YX ncYf
bYT^Q\_S d^Yhc_WQVc `a_gVbb b b_XUQ^YV] 3?B56eQZ\Q;@ U\p `_b\VUdojVT_
Q^Q\YXQ `aYhY^ `a_YbiVbcSYp7 ?U^Q[_ \oR_Z YX ncYf bYT^Q\_S ]_W^_ `VaV6
fSQcYcm5 ^Q`aY]Va5 hc_Rl `_`lcQcmbp `VaVU XQSVaiV^YV] XQ`YbQcm S eQZ\
aVXd\mcQcl aQR_clD S`a_hV]5 S R_\miY^bcSV b\dhQVS YX `_U_R^_Z _chQp^^_Z
`_`lc[Y Sbݷ aQS^_ ^YhVT_ ^V Slf_UYc ‑ ^Q`aY]Va5 Vb\Y ^Qi `a_gVbb `VaVfSQ6
cY\ bYT^Q\ \RP\NP_5 c_ bcad[cdal UQ^^lf S VT_ `Q]pcY b f_a_iVZ SVa_pc^_6
bcmo dWV RVX^QUݷW^_ aQXadiV^l5 Y _RaQjV^YV [ ^Y] b gV\mo hc_6c_ b`QbcY5
dSl5 `aYSVUݷc \Yim [ ^_S_]d bYT^Q\d b cV] WV ^_]Va_]7

BYT^Q\l \RP\]XY Y \RPLXW] `_XS_\poc b__cSVcbcSV^^_ `aY_bcQ^_SYcm Y
`a_U_\WYcm Sl`_\^V^YV `a_gVbbQ7 ?c]VcY]5 hc_ \RP\]XY5 [Q[ Y \RPTRUU5
^V\mXp ^Y `VaVfSQcYcm5 ^Y YT^_aYa_SQcm7 \RPLXW] `VaVfSQcYcm ]_W^_5 ^_
bS_o _b^_S^do a_\m ‑ `a_U_\WYcm Sl`_\^V^YV `a_gVbbQ ‑ _^ S \oR_] b\d6
hQV blTaQVc7

BYT^Q\l \RPRW] Y \RPZ^R] _c`aQS\pocbp cV[djVZ Tad``V `a_gVbb_S UQ^6
^_T_ cVa]Y^Q\Q;A `aY ^QWQcYY ^Q [\QSYQcdaV [_]RY^QgYZ LDB<6L Y LDB<6e

;@B]7 b^_b[d ;> ^Q bca7 <>?7
;ABVQ^bl Y Tad``l `a_gVbb_S RdUdc aQbb]_caV^l `_XWV7 @_[Q ]_W^_ bhYcQcm5 hc_ bYT6

^Q\l \RPRW] Y \RPZ^R] `aY ^QWQcYY b__cSVcbcSdojYf [\QSYi `_\dhQVc c_c `a_gVbb5 [_c_6
alZ Sl XQ`dbcY\Y5 ^QRaQS [_]Q^Ud5 Q cQ[WV VT_ `_c_][Y 1Vb\Y _^Y ^V `aY^p\Y ]Va `a_cYS
nc_T_27
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b__cSVcbcSV^^_7 @_ d]_\hQ^Yo _RQ bYT^Q\Q `aYS_Upc [ XQSVaiV^Yo `a_gVbbQ5
`aYhݷ] \RPZ^R] Vjݷ Y b_XUQݷc 3?B56eQZ\7

BYT^Q\ \RPLQUM bYbcV]Q `aYbl\QVc a_UYcV\mb[_]d `a_gVbbd `aY XQSVaiV6
^YY VT_ ^V`_baVUbcSV^^_T_ `_c_][QD `_ d]_\hQ^Yo b a_UYcV\mb[Y] `a_gVbb_]
`aY `_\dhV^YY nc_T_ bYT^Q\Q ^YhVT_ ^V `a_Ybf_UYc7

BYT^Q\ \RPJU[V `aYbl\QVcbp `_ YbcVhV^YY XQUQ^^_T_ Y^cVaSQ\Q SaV]V6
^Y `_b\V SlX_SQ 1<1B=7 @a_gVbbl Yb`_\mXdoc nc_c SlX_S Y nc_c bYT^Q\ S
a_\Y bS_V_RaQX^_T_ 5ݷRdUY\m^Y[Qݷ ^Q`aY]Va5 ^Q b\dhQZ haVX]Va^_ U_\T_T_
Sl`_\^V^Yp cVf Y\Y Y^lf UVZbcSYZ7 ?Rlh^_ \RPJU[V _c`aQS\pVc _`VaQgY_^6
^Qp bYbcV]Q7 @_ d]_\hQ^Yo VT_ `_\dhV^YV `aYS_UYc [ XQSVaiV^Yo `a_gVbbQ5
cQ[ hc_ b\VUdVc XQaQ^VV `_XQR_cYcmbp _ ^Qbca_Z[V aVQ[gYY ^Q nc_c bYT^Q\7

BYT^Q\l \RP^\[: Y \RP^\[; `aVU^QX^QhV^l U\p Yb`_\mX_SQ^Yp `a_TaQ]6
]Ybc_] U\p bS_Yf gV\VZ7 @_ d]_\hQ^Yo ncY bYT^Q\l cQ[WV XQSVaiQoc `a_6
gVbb7

?c]VcY] _UY^ _hV^m SQW^lZ ]_]V^cC SbV ^QXSQ^Yp bYT^Q\_S5 cQ[YV [Q[
\RPTRUU Y\Y \RPLQUM5 `aVUbcQS\poc b_R_Z gV\_hYb\V^^lV [_^bcQ^cl5 _`Y6
bQ^^lV S RYR\Y_cVh^lf XQT_\_S_h^lf eQZ\Qf Y b__cSVcbcSdojYV ^_]VaQ]
bYT^Q\_SD ^Q`aY]Va5 YUV^cYeY[Qc_a \RPTRUU SS_UYcbp `aY]Va^_ cQ[C

34569>5 \RPTRUU B

>Q Sbp[YZ b\dhQZ `_UhVa[^ݷ]5 hc_ SQ] S bS_Yf `a_TaQ]]Qf ^YhVT_ `_U_R^_T_
`YbQcm ^V ^QU_5 b__cSVcbcSdojYV ]Q[a__`aVUV\V^Yp dWV Vbcm S bYbcV]^lf
XQT_\_S_h^lf eQZ\Qf7

?c`aQSYcV\V] bYT^Q\Q ]_WVc Rlcm [Q[ `a_gVbb5 cQ[ Y _`VaQgY_^^Qp bYbcV6
]Q5 `_\dhQcV\m ‑ SbVTUQ `a_gVbb7 5\p _c`aQS[Y bYT^Q\Q b\dWYc bYbcV]^lZ
SlX_S ;9<<C

9>D ;9<<19>D D1B75Dh@945 9>D C97h>?2D

@QaQ]Vca C97h>? XQUQݷc ^_]Va bYT^Q\Q5 [_c_alZ b\VUdVc _c`aQSYcm7 5\p
\dhiVZ pb^_bcY `a_TaQ]]l aV[_]V^UdVcbp Yb`_\mX_SQcm S]Vbc_ hYbV\ ]Q[6
a_[_^bcQ^cl b `aVeY[b_] \RP5 cQ[YV [Q[ \RPRW]5 \RP^\[: Y c7 `7 @QaQ]Vca
D1B75Dh@94 XQUQVc `a_gVbb1l25 [_c_a_]d 1[_c_al]2 b\VUdVc _c`aQSYcm bYT6
^Q\7 6b\Y S [QhVbcSV nc_T_ `QaQ]VcaQ `VaVUQcm `_\_WYcV\m^_V hYb\_5 nc_
hYb\_ RdUVc Yb`_\mX_SQcmbp [Q[ ^_]Va `a_gVbbQ5 [_c_a_]d b\VUdVc `_b\Qcm
bYT^Q\7 6b\Y `VaVUQcm hYb\_ 6:5 bYT^Q\ RdUVc `_b\Q^ SbV] `a_gVbbQ]5 [a_]V
bQ]_T_ SlXSQSiVT_ ;9<<5 Q cQ[WV `a_gVbbQ ❷ : 19>9D27 ?caYgQcV\m^_V hYb\_5
R�_\miVV VUY^Ygl `_ ]_Ud\o5 _X^QhQVc `VaVUQhd bYT^Q\Q Tad``V `a_gVbb_S b
b__cSVcbcSdojY] ^_]Va_]5 Q ^_\m ‑ SbV] `a_gVbbQ] bS_VZ Tad``l 1S _R_Yf
b\dhQpf ‑ XQ Yb[\ohV^YV] bQ]_T_ bVRp27 >Q`_]^Y]5 hc_ b cQ[Y] b`_b_R_]
YUV^cYeY[QgYY `a_gVbb_S Y Yf Tad`` ]l dWV bcQ\[YSQ\Ybm `aY aQbb]_c6
aV^YY SlX_S_S G19D= Y G19D@94 S 7@7>7<ݷ @a_gVbbl b QU]Y^YbcaQc_ab[Y]Y
`_\^_]_hYp]Y 1Y]VojYV ^d\VS_Z 5E9425 ]_Tdc _c`aQS\pcm bYT^Q\l \oRl]



>7<7 @a_gVbbl <?:

`a_gVbbQ]D SbV `a_hYV `a_gVbbl Y]Voc `aQS_ _c`aQS\pcm bYT^Q\l c_\m[_ `a_6
gVbbQ]5 `aY^QU\VWQjY] c_]d WV `_\mX_SQcV\o7 ;Q[ b\VUbcSYV5 U\p ^V`aYSY6
\VTYa_SQ^^_T_ `a_gVbbQ SlX_S ;9<<16:5 \RP]N[V2 _X^QhQVc _c`aQS[d bYT^Q\Q
\RP]N[V SbV] `a_gVbbQ] c_T_ WV `_\mX_SQcV\p5 [a_]V bQ]_T_ bVRp7 3lX_S ;9<<
S_XSaQjQVc 6: S b\dhQV _iYR[Y5 9 S b\dhQV db`VfQ7

;Q[ ]l dWV X^QV]5 R_\miY^bcS_ bYT^Q\_S `_ d]_\hQ^Yo XQSVaiQoc `a_6
gVbb5 `aYhݷ] ^V[_c_alV YX ^Yf Vjݷ Y b_XUQoc 3?B56eQZ\D ^V[_c_alV bYT^Q\l
1^Q`aY]Va5 \RPLQUM2 `_ d]_\hQ^Yo YT^_aYadocbp7 NcY] _`ݷ d]_\hQ^Yoݷ
S_X]_W^_bcY ^V _TaQ^YhYSQocbp5 `_b[_\m[d `a_gVbb ]_WVc U\p \oR_T_ bYT6
^Q\Q5 [a_]V \RPTRUU Y \RP\]XY5 dbcQ^_SYcm bS_Z aVWY] _RaQR_c[YC SlX_S
ed^[gYY6_RaQR_chY[Q5 YT^_aYa_SQ^YV Y\Y _RaQR_c[Q `_ d]_\hQ^Yo7 4_S_apc5
hc_ `a_gVbb ]_WVc dbcQ^_SYcm UYb`_XYgYo bYT^Q\Q 7

Ed^[gYp6_RaQR_chY[ U_\W^Q `aY^Y]Qcm _UY^ gV\_hYb\V^^lZ `QaQ]Vca Y
Y]Vcm cY` S_XSaQjQV]_T_ X^QhV^Yp F?945 c7 V7 nc_ U_\W^Q Rlcm ed^[gYp SYUQ

F?94 81>4<5B19>D C2
K

83 777 38
M

5\p YX]V^V^Yp UYb`_XYgYY bYT^Q\Q5 S c_] hYb\V U\p dbcQ^_S[Y _RaQR_chY[Q5
]_W^_ Yb`_\mX_SQcm bYbcV]^lZ SlX_S C97>1<C

DI@5456 F?94 13C9781>4<5BhD219>D2D
C9781>4<5BhD C97>1<19>D C97>?5 C9781>4<5BhD 84<2D

@QaQ]Vca C97>? XQUQݷc ^_]Va bYT^Q\Q5 `QaQ]Vca 84< ‑ ^_Sdo UYb`_XYgYo
U\p nc_T_ bYT^Q\QD nc_ ]_WVc Rlcm QUaVb ed^[gYY6_RaQR_chY[Q5 [_c_aQp
U_\W^Q Rlcm SlXSQ^Q `aY `_\dhV^YY b__cSVcbcSdojVT_ bYT^Q\QD cQ[WV ]_W6
^_ Yb`_\mX_SQcm b`VgYQ\m^lV X^QhV^Yp UYb`_XYgYY \RPhRPW 1YT^_aYa_SQcm
bYT^Q\2 Y \RPhMOU 1SVa^dcm UYb`_XYgYo `_ d]_\hQ^Yo27 3lX_S C97>1< S_X6
SaQjQVc X^QhV^YV5 b__cSVcbcSdojVV `aVUlUdjVZ UYb`_XYgYY UQ^^_T_ bYT^Q6
\Q5 \YR_ b`VgYQ\m^_V X^QhV^YV \RPhN[[ S b\dhQV _iYR[Y7 \RPhN[[ ^Q bQ]_]
UV\V `aVUbcQS\pVc b_R_Z hYb\_ 6:5 `aV_RaQX_SQ^^_V [ cY`d C9781>4<5BhD7

B\VUdVc `_UhVa[^dcm5 hc_ dbcQ^_S[Q UYb`_XYgYY bYT^Q\Q S\YpVc ^Q
c_5 hc_ RdUVc5 Vb\Y8[_TUQ [c_6c_ `aYi\ݷc `a_gVbbd b__cSVcbcSdo6
jYZ bYT^Q\D Y^QhV T_S_ap5 ^Y[Q[Yf ^V]VU\V^^lf `_b\VUbcSYZ _c YX]V^V^Yp
UYb`_XYgYY ^V ^Qbcd`QVc5 Y Vb\Y bYT^Q\ b UQ^^l] ^_]Va_] ^V `aYUݷc `a_gVb6
bd ^Y[_TUQ5 c_ _c YX]V^V^Yp VT_ UYb`_XYgYY S__RjV ^V RdUVc SYUY]lf ne6
eV[c_S7 3 hQbc^_bcY5 dbcQ^_S[Q ed^[gYY6_RaQR_chY[Q ^V `aYS_UYc [ SlX_Sd
nc_Z ed^[gYY7 ?RaQR_chY[ RdUVc SlXSQ^ \Yim S c_] b\dhQV5 Vb\Y [c_6\YR_
_c`aQSYc ^QiV]d `a_gVbbd bYT^Q\D S`_\^V S_X]_W^_5 hc_ nc_T_ ^Y[_TUQ ^V
`a_YX_ZUݷc7

;_TUQ `a_gVbb `_\dhQVc bYT^Q\5 U\p [_c_a_T_ S [QhVbcSV UYb`_XYgYY ^Q6
X^QhV^Q ed^[gYp6_RaQR_chY[5 ncQ ed^[gYp SlXlSQVcbp QbY^fa_^^_ `_ _c^_6
iV^Yo [ Sl`_\^V^Yo _bcQ\m^_T_ `a_gVbbQ5 c_ Vbcm5 `_`a_bcd T_S_ap5 S bQ]lZ



<?; ?RkV[cl Y db\dTY _`VaQgY_^^_Z bYbcV]l

^V_WYUQ^^lZ ]_]V^c7 @aY nc_] `QaQ]Vca ed^[gYY RdUVc aQSV^ ^_]Vad bYT6
^Q\Q5 hc_ `_XS_\pVc _UY^ Y c_c WV _RaQR_chY[ Yb`_\mX_SQcm U\p ^Vb[_\m[Yf
aQX^lf bYT^Q\_S7

5Q\m^VZiVV `_SVUV^YV `a_gVbbQ `_b\V `_\dhV^Yp `VaS_T_ n[XV]6
`\paQ _RaQRQclSQV]_T_ bYT^Q\Q XQSYbYc _c SVabYY _`VaQgY_^^_Z
bYbcV]l 1Q Y^_TUQ5 [Q[ S b\dhQV U9>EH5 Y _c SVabYY bYbcV]^lf RYR\Y_cV[27
3 [\QbbYhVb[Yf SVabYpf ^>9H aVWY] _RaQR_c[Y bYT^Q\Q `aY `_\dhV^YY cQ6
[_S_T_ 1^V`_baVUbcSV^^_ `VaVU `VaVUQhVZ d`aQS\V^Yp ed^[gYY6_RaQR_chY[d2
bRaQblSQ\bp S aVWY] `_ d]_\hQ^Yo7 ?Rlh^_ _RaQR_chY[Y `VaSl] bS_Y] UVZ6
bcSYV] b^_SQ _RaQjQ\Ybm [ SlX_Sd C97>1<5 hc_Rl `VaVdbcQ^_SYcm bVRp S [Q6
hVbcSV UYb`_XYgYY5 c_ Vbcm hc_Rl b\VUdojYZ bYT^Q\ b cV] WV ^_]Va_] c_WV
`aYSݷ\ [ SlX_Sd nc_Z ed^[gYY7 E_a]Q\m^_ T_S_ap5 b\VUdojYZ bYT^Q\ ]_T
db`Vcm `aYZcY XQ c_c `a_]VWdc_[ SaV]V^Y5 `_[Q UVZbcSdVc UYb`_XYgYp `_
d]_\hQ^Yo7 ; `aY]Vad5 `a_gVbb `VaVfSQclSQVc [Q[_Z6^YRdUm \RP^\[:5 hc_Rl
`aY VT_ `_\dhV^YY Sl`_\^Ycm [Q[YV6c_ UVZbcSYp5 SaV]p _c SaV]V^Y caVRdo6
jYVbp `_\mX_SQcV\o 1b[QWV]5 bRa_bYcm S eQZ\ `a_]VWdc_h^lV aVXd\mcQcl
SlhYb\V^YZ27 8QcV] `VaSlZ `aYiVUiYZ bYT^Q\ b ncY] ^_]Va_] `aYS_UYc [
SlX_Sd ed^[gYY6_RaQR_chY[Q5 _RaQR_chY[ `lcQVcbp `VaVdbcQ^_SYcm bYT^Q\5
^_ ^V db`VSQVc5 `_b[_\m[d baQXd WV XQ `VaSl] \RP^\[: `aYf_UYc Sc_a_Z5 Y
nc_c Sc_a_Z R\QT_`_\dh^_ dRYSQVc `a_gVbb5 SVUm Y]V^^_ cQ[_SQ U\p nc_T_
bYT^Q\Q UYb`_XYgYp `_ d]_\hQ^Yo7

AQXaQR_chY[Y aQ^^Yf SVabYZ bYbcV]l bYT^Q\_S ^V RVb`_[_Y\Ybm `_ nc_]d `_S_Ud5
`_b[_\m[d S aVQ\m^_Z WYX^Y5 Vb\Y bUV\Qcm `VaVdbcQ^_S[d bYT^Q\Q bQ]l] `VaSl] UVZ6
bcSYV] ed^[gYY6_RaQR_chY[Q5 c_ SaV]V^Y U\p nc_T_ fSQcYc XQSVU_]_7 5V\_ S c_]5 hc_
bYT^Q\ SbVTUQ _RaQRQclSQVcbp S ^QhQ\V _hVaVU^_T_ [SQ^cQ SaV]V^Y5 Y b\VUdojYZ bYT^Q\
^V ]_WVc Rlcm _RaQR_cQ^ 1Y `aYZcY5 b_RbcSV^^_5 c_WV ^V ]_WVc2 aQ^miV5 hV] cV[djYZ
[SQ^c SaV]V^Y YbcVhݷc Y ^Qh^ݷcbp b\VUdojYZ5 ^d Q ^Q _U^_ _RaQjV^YV [ bYbcV]^_]d
SlX_Sd [SQ^cQ SaV]V^Y U_bcQc_h^_5 R_\VV [_a_c[YV [SQ^cl SlUV\pcm RVbb]lb\V^^_5 UQ
Y ^VS_X]_W^_ ‑ ^V fSQcYc hQbc_cl cQZ]VaQ7 ?U^Q[_ Sbݷ nc_ _Rdb\_S\V^_ _U^Y] [_^6
[aVc^l] `_Uf_U_] [ aVQ\YXQgYY bYT^Q\_S S pUaV bYbcV]lD S[\ohYcm b__cSVcbcSdojYV
TQaQ^cYY S b`VgYeY[QgYo Y^cVaeVZbQ bYT^Q\_S _X^QhQ\_ Rl eQ[cYhVb[Y XQ`aVcYcm
\oRlV UadTYV `_Uf_Ul [ aVQ\YXQgYY5 hc_ bQ]_ `_ bVRV `\_f_7 ;a_]V c_T_5 S_X^Y[6
\Y Rl ^V`aYpc^lV S_`a_bl ^Q cV]d5 b[_\m[_ WV SaV]V^Y Vbcm d _RaQR_chY[Q bYT^Q\Q5
hc_Rl db`Vcm bVRp `VaVdbcQ^_SYcm7 5_`dbcY]5 `VaVdbcQ^_S[Q UYb`_XYgYY `VaSl] UVZ6
bcSYV] db`VSQVc SbVTUQD Q Vb\Y _^Q RdUVc ^V `VaSl]5 Q Sc_al] UVZbcSYV]H 1 caVcmY]H
;_^Vh^_5 `a_TaQ]]Ybc5 U_b[_^Q\m^_ `_^Y]QojYZ aVQ\YXQgYo bYT^Q\_S Y dbca_ZbcS_
`\Q^Ya_SjY[Q S UQ^^_Z [_^[aVc^_Z bYbcV]V5 b]_WVc _cSVcYcm ^Q cQ[YV S_`a_bl U_6
bcQc_h^_ U_bc_SVa^_D ^_ SVUm bdcm Y^cVaeVZb_S Y]V^^_ S c_]5 hc_Rl Yf `_\mX_SQcV\m
1`a_TaQ]]Ybc5 _RaQjQojYZbp [ bYbcV]^l] ed^[gYp]2 ]_T `_XS_\Ycm bVRV ^V Ud]Qcm5
[Q[ nc_ Sbݷ aVQ\YX_SQ^_ _`ݷ cd bc_a_^d7ݷ ;a_]V c_T_5 _c\YhYcV\m^_Z _b_RV^^_bcmo
`a_TaQ]] ^Q BY bhYcQVcbp Yf `VaV^_bY]_bcm5 c_ Vbcm ^VYX]V^^_bcm bS_ZbcS `a_TaQ]]l
`aY Vݷ [_]`Y\pgYY Y XQ`db[V ^Q b_SVaiV^^_ UadT_Z bYbcV]V5 Y S nc_] `\Q^V ^Q]VacS_
XQSpXlSQcm `_SVUV^YV `a_TaQ]]l ^Q ^VU_[d]V^cYa_SQ^^lV bS_ZbcSQ _U^_Z [_^[aVc^_Z
aVQ\YXQgYY pUaQ c_WV ^V S`_\^V `aQSY\m^_7

; c_]d5 [Q[ Y]V^^_ aVQ\YX_SQ^Q _RaQR_c[Q bYT^Q\_S5 ]l SVa^ݷ]bp `aY _RbdWUV^YY
`aY^gY`_S aVQ\YXQgYY pUaQ bYbcV]l7
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6jݷ _UY^ U_S_\m^_ _jdcY]lZ ^VU_bcQc_[ [\QbbYhVb[_Z bV]Q^cY[Y _R6
aQR_c[Y bYT^Q\_S b_bc_Yc S c_]5 hc_ 1Y nc_ dWV _c^oUm ^V cV_aVcYhVb[Qp
S_X]_W^_bcm2 S b\dhQV `_Sc_a^_T_ `aYf_UQ bYT^Q\Q b cV] WV ^_]Va_] _R6
aQR_chY[5 `VaVdbcQ^QS\YSQojYZ UYb`_XYgYo bYT^Q\Q b^_SQ ^Q bVRp5 ^_ `aY
nc_] 1dWV `_b\V `VaVdbcQ^_S[Y UYb`_XYgYY2 aQR_cQojYZ U_bcQc_h^_ U_\T_5
]_T Rlcm `aVaSQ^ SlX_S_] bQ]_T_ bVRp7 Nc_ ^V b_bcQS\pVc `a_R\V]l5 Vb\Y ^V
Yb`_\mX_SQcm T\_RQ\m^lV `VaV]V^^lV5 ^_ SVUm U\p _RjV^Yp _RaQR_chY[Q b_
SbVZ _bcQ\m^_Z `a_TaQ]]_Z `a_bc_ ^Vc ^Y[Q[Yf baVUbcS5 [a_]V T\_RQ\m^lf
`VaV]V^^lf7

;\QbbYhVb[do bV]Q^cY[d bYT^Q\_S hQbc_ ^QXlSQoc bV]Q^cY[_Zݷ
\ICD5= 7ݷ_ ;Q[ ]l dWV X^QV] YX SS_U^_Z hQbcY5 S [_^gV :B@96f bV6
]VZbcS_ bYbcV] ^>9H aQXUV\Y\_bm ^Q USV _b^_S^lV SVcSY ‑ c_h^VV5 _c
ݷb^_S^_Z_ݷ \Y^YY aQXSYcYp E>9H6bYbcV] _c`_h[_SQ\Qbm SVcSm d^YSVabYcVcQ
2Va[\Y5 YXSVbc^Qp [Q[ K\M7 4_b`_UbcSdojVZ SVabYVZ ^>9H ݷb^_S^_Z_ݷ
\Y^YY ^Q c_c ]_]V^c Rl\Q \ICD5= _5 cQ[ hc_ `a_TaQ]]Ybcl `aY _R_X^QhV^YY
^QYR_\VV XQ]Vc^lf aQX\YhYZ ]VWUd ݷb^_S^_Z_ݷ \Y^YVZ Y \Y^YVZ 2Va[\Y
d`_]Y^Qoc b _U^_Z bc_a_^l K\M 1hc_ Y `_^pc^_25 Q b UadT_Z ‑ _Rlh^_ [Q[
aQX \ICD5= _7

B_XUQcV\Y K\M \Y[SYUYa_SQ\Y ݷiVa_f_SQc_bcmݷ bV]Q^cY[Y bYT^Q\_S5
SSVUp baQXd USQ ^_SiVbcSQ7 3_6`VaSlf5 S K\M6bYbcV]Qf UYb`_XYgYp bYT^Q6
\Q ]_T\Q Rlcm YX]V^V^Q c_\m[_ pS^l] _RaQX_]5 c_ Vbcm `_[Q `a_gVbb bQ]
^V _RaQcYcbp [ bYbcV]V b `a_bmR_Z _R YX]V^V^YY UYb`_XYgYY5 ^Y[c_ UadT_Z
Vݷ ^V YX]V^Yc7 9^QhV T_S_ap5 `aY SlX_SV ed^[gYY6_RaQR_chY[Q UYb`_XYgYp
S K\M6bYbcV]Qf _bcQݷcbp `aVW^VZ5 c_ Vbcm `_Sc_a^lZ `aYf_U bYT^Q\Q b^_6
SQ SlX_SVc c_c WV _RaQR_chY[5 `VaVdbcQ^QS\YSQcm VT_ ^V ^dW^_7 3_6Sc_alf5
^Q SaV]p aQR_cl ed^[gYY6_RaQR_chY[Q bYT^Q\ b UQ^^l] ^_]Va_] R\_[Yad6
Vcbp5 c_ Vbcm ed^[gYp ^V ]_WVc Rlcm SlXSQ^Q Sc_a_Z aQX YX6XQ `aYiVUiVT_
bYT^Q\Q5 `_[Q `VaSlZ Vݷ SlX_S ^V XQ[_^hY\bp7 ; b_WQ\V^Yo5 S [QhVbcSV Y^cVa6
eVZbQ [ bYbcV]V bYT^Q\_S S K\M _bcQSY\Y bYbcV]^lZ SlX_S b cV] WV Y]V^V]
Y `QaQ]VcaQ]Y5 hc_ `aYSV\_ [ _U^_SaV]V^^_]d bdjVbcS_SQ^Yo bYbcV] [Q[
b_ bcQa_Z ݷU^_aQX_S_Z_ݷ1 Y RVX R\_[Ya_S[Y25 cQ[ Y b ^_S_Z 1`_bc_p^^_Z Y b
R\_[Ya_S[_Z2 bV]Q^cY[_Z7

9^cVaVb^_5 hc_ pUa_ U9>EH _RaQRQclSQVc bYbcV]^lZ SlX_S C97>1<5 Y]V6
ojYZ [\QbbYhVb[do bV]Q^cY[d \ICD5= _5 ^_ R_\miY^bcS_ SVabYZ bcQ^UQac6
^_Z RYR\Y_cV[Y b[alSQVc nc_c eQ[c _c `_\mX_SQcV\p5 aVQ\YXdp RYR\Y_cVh^do
ed^[gYo b cQ[Y] WV Y]V^V]5 ^_ Y]Vojdo bV]Q^cY[d K\M7 ?RaQjV^YV [ pU6
ad `aY nc_] `a_YXS_UYcbp hVaVX UadT_Z bYbcV]^lZ SlX_S5 C9713D9?>7

3 b_SaV]V^^lf `a_TaQ]]Qf U\p YX]V^V^Yp UYb`_XYgYY bYT^Q\_S _Rlh^_ aV[_]V^6
Udoc Yb`_\mX_SQcm Y]V^^_ SlX_S C9713D9?>5 Q ^V C97>1<D _c]VcY]5 hc_ `aY `VaVf_UV _c
<;6RYc^_Z QafYcV[cdal [ ?=6RYc^_Z ^QR_a bYbcV]^lf SlX_S_S pUaQ U9>EH b\VT[Q YX]V6
^Y\bp5 Y S ^_SlZ ^QR_a SlX_S C97>1< ^V S_iݷ\D S`a_hV]5 ?=6RYc^lV pUaQ U9>EH `a_U_\6
WQoc `_UUVaWYSQcm `_\^lZ ^QR_a <;6RYc^lf bYbcV]^lf SlX_S_S5 [dUQ C97>1<5 VbcV6
bcSV^^_5 [Q[ Sf_UY\5 cQ[ Y Sf_UYcD [a_]V c_T_5 ed^[gYp C97>1< 1aVQ\YX_SQ^^Qp hVaVX
C9713D9?>2 `_6`aVW^V]d `aVU_bcQS\pVcbp bcQ^UQac^_Z RYR\Y_cV[_Z5 cQ[ hc_ YXkpcYV
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SlX_SQ C97>1< YX Y^cVaeVZbQ pUaQ ^V U_\W^_ Rl\_ `aYSVbcY ^Y [ [Q[Y] ^QadiV^Yp]
b_S]VbcY]_bcY7

3lX_S C9713D9?> `_pSY\bp `_XWV5 Y]VVc _UY^Q[_Sdo bV]Q^cY[d S_ SbVf
E>9H6bYbcV]Qf Y bdjVbcSV^^_ R_\VV TYR_[7 3 hQbc^_bcY5 _^ `_XS_\pVc XQUVZbcS_SQcm
bYT^Q\l5 ^VbdjYV ^Q bVRV U_`_\^YcV\m^do Y^e_a]QgYo5 Q cQ[WV _hVaVUY bYT^Q\_S
1U\p nc_T_ `_caVRdVcbp SlX_S C97AE5E5 S]Vbc_ `aYSlh^_T_ ;9<<2D Sbp ncQ ed^[gY_6
^Q\m^_bcm `_pSY\Qbm S bYbcV]Qf bV]VZbcSQ ^>9H _c^_bYcV\m^_ ^VUQS^_ ‑ S ^QhQ\V aaR
SV[Q7 ; b_WQ\V^Yo5 `_Ua_R^_V _`YbQ^YV SlX_SQ C9713D9?> _[QXlSQVcbp Ta_]_XU[Y]
Y `VaVTadWV^^l] cVf^YhVb[Y]Y UVcQ\p]Y5 `_nc_]d ]l _bcQS\pV] VT_ hYcQcV\o U\p
bQ]_bc_pcV\m^_T_ YXdhV^Yp7

Hc_Rl ^Q`YbQ^^Qp `a_TaQ]]Q SV\Q bVRp R_\VV6]V^VV _UY^Q[_S_ `aY \oR_]
YX USdf SQaYQ^c_S bV]Q^cY[Y SlX_SQ C97>1<5 b\VUdVc `VaVdbcQ^QS\YSQcm aV6
WY] _RaQR_c[Y [QWUlZ aQX S ^QhQ\V ed^[gYY6_RaQR_chY[Q5 \YR_5 ^Q_R_a_c5
bRaQblSQcm aVWY] _RaQR_c[Y S \RPhMOU5 Vb\Y caVRdVcbp `VaVfSQcYcm c_\m[_
_UY^ bYT^Q\7

@_UhVa[^ݷ]5 hc_ ed^[gYp6_RaQR_chY[ ^V SlXlSQVcbp YX _b^_S^_Z `a_6
TaQ]]l Y ^V S_XSaQjQVc VZ d`aQS\V^YVD S _`aVUV\ݷ^^_] b]lb\V ]_W^_ b[Q6
XQcm5 hc_ Vݷ SlXlSQVc pUa_ _`VaQgY_^^_Z bYbcV]l7 CQ[ Y\Y Y^QhV5 ^V Y]Vp ^Y
S_X]_W^_bcY `VaVUQcm Y^e_a]QgYo _RaQR_chY[d hVaVX `QaQ]Vcal5 ^Y `_\d6
hYcm Y^e_a]QgYo _c ^Vݷ hVaVX S_XSaQjQV]_V X^QhV^YV5 _b^_S^Qp `a_TaQ]]Q
Sl^dWUV^Q SXQY]_UVZbcS_SQcm b ed^[gYVZ6_RaQR_chY[_] hVaVX T\_RQ\m^lV
`VaV]V^^lV5 SVUm UadTYf b`_b_R_S bSpXY b ^VZ ^V _bcQݷcbp7

BYT^Q\ ]_WVc5 [Q[ ]l dWV _c]VhQ\Y5 `aYZcY S bQ]lZ ^V_WYUQ^^lZ ]_6
]V^c5 [_TUQ `a_TaQ]]Q ^Qf_UYcbp S `a_YXS_\m^_Z c_h[V Sl`_\^V^Yp5 Y nc_
cQ[WV `_a_WUQVc _`aVUV\ݷ^^lV b\_W^_bcY7 2_\miY^bcS_ ed^[gYZ bcQ^UQac6
^_Z RYR\Y_cV[Y YX^dcaY _RaQR_chY[_S bYT^Q\_S SlXlSQcm ^V\mXp5 SVUm bYT6
^Q\ ]_WVc `aYZcY `a_gVbbd S_ SaV]p Sl`_\^V^Yp c_Z WV bQ]_Z ed^[gYY Y\Y
[Q[_Z6c_ UadT_Z ed^[gYY5 aQR_cQojVZ b cV]Y WV UQ^^l]YD ed^[gYp5 Sl`_\6
^pV]Qp S _b^_S^_] `a_gVbbV5 ]_WVc `aYSVbcY ^V[YV ݷT\_RQ\m^lVݷ UQ^^lV S
^VgV\_bc^_V b_bc_p^YV5 [_c_a_V ^Y[_TUQ ^V ^QR\oUQVcbp Y ^V U_\W^_ ^QR\o6
UQcmbp YXS^V5 S_X^Y[QVc \Yim ^Q [_a_c[YZ `a_]VWdc_[ SaV]V^Y5 Y [_c_a_V
^Y bQ]Q ncQ ed^[gYp5 ^Y UadTYV ed^[gYY ^V aQbhYclSQoc 5ݷdSYUVcmݷ [_TUQ
Rl Yf ^Y SlXSQ\Y7 @_b[_\m[d YX _RaQR_chY[Q ^Y[Q[ ^V\mXp _`aVUV\Ycm5 S [Q6
[_Z ]_]V^c Rl\Q `aVaSQ^Q _b^_S^Qp `a_TaQ]]Q5 UQ\m^VZiVV S]ViQcV\mbcS_ S
^VgV\_bc^lV bcad[cdal UQ^^lf `aYSVUݷc [ ^V`aVUb[QXdV]l] `_b\VUbcSYp]7

@aVWUV SbVT_ nc_ [QbQVcbp UY^Q]YhVb[_Z `Q]pcY5 SVUm UY^Q]YhVb[Qp `Q6
]pcm [Q[ gV\_V ‑ cQ[ ^QXlSQV]Qp [dhQ ‑ nc_ U_S_\m^_ b\_W^Qp bcad[cdaQ
UQ^^lf7 3lXlSQp YX _RaQR_chY[Q bYT^Q\Q =1<<?3 Y\Y 6B555 ]l aYb[dV] `_6
`Qbcm a_S^_ ^Q c_c ]_]V^c5 [_TUQ _b^_S^Qp `a_TaQ]]Q c_WV ^Qf_UYcbp S^dc6
aY =1<<?3’Q Y\Y 6B555 cQ[ hc_5 ^V X^Qp _ `aYbdcbcSYY UadT UadTQ5 n[XV]`\pa5
SlXSQ^^lZ YX _b^_S^_Z `a_TaQ]]l5 Y n[XV]`\pa5 SlXSQ^^lZ YX _RaQR_chY[Q
bYT^Q\Q5 S`_\^V ]_Tdc aQXadiYcm [dhd7 >QiQ `a_TaQ]]Q `_b\V nc_T_5 b[_aVV
SbVT_5 5ݷbSQ\Ycbpݷ `aYhݷ] ^V baQXd7 CQ[YV _iYR[Y `a_pS\pocbp b U_bcQc_h6
^_ ^YX[_Z SVa_pc^_bcmo5 SVUm U\p nc_T_ ^dW^_5 hc_Rl _RaQR_chY[ bYT^Q\Q
_[QXQ\bp SlXSQ^ Y]V^^_ c_TUQ5 [_TUQ _b^_S^Qp `a_TaQ]]Q hc_6c_ UV\QVc b
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[dhVZD [Q[ YXSVbc^_5 _iYR[Q5 [_c_ado cpWV\_ Y\Y S__RjV ^VS_X]_W^_ S_b6
`a_YXSVbcY ‑ nc_ bQ]lZ [_i]Qa^lZ SQaYQ^c b c_h[Y XaV^Yp cadU_ݷ][_bcY Y
dc_]YcV\m^_bcY _c\QU[Y7

@_ cV] WV `aYhY^Q] ^V\mXp Yb`_\mX_SQcm S _RaQR_chY[Qf bYT^Q\_S ed^[6
gYY Slb_[_da_S^VS_T_ SS_UQ6SlS_UQ7 @aYhY^Q XUVbm [a_Vcbp S RdeVaYXQgYY
`_c_[_SD U\p Vݷ _aTQ^YXQgYY b [QWUl] `_c_[_] SS_UQ6SlS_UQ RYR\Y_cV[Q Sl6
^dWUV^Q bSpXlSQcm RdeVa5 [_c_alZ c_WV `aVUbcQS\pVc b_R_Z ^VcaYSYQ\m^do
bcad[cdad UQ^^lf7

B UadT_Z bc_a_^l5 SS_U6SlS_U YX^dcaY _RaQR_chY[_S bYT^Q\_S ]_W^_
`a_YXSVbcY b `_]_jmo bYbcV]^lf SlX_S_S5 ^_ XUVbm c_WV Y]VVcbp bS_p b\_W6
^_bcm5 XQ[\ohQojQpbp S ^Q\YhYY T\_RQ\m^_Z `VaV]V^^_Z 5BB>?7 @aVUbcQSm6
cV bVRV5 hc_ _b^_S^Qp `a_TaQ]]Q Sl`_\^Y\Q bYbcV]^lZ SlX_S5 [_c_alZ XQ6
SVaiY\bp b _iYR[_Z5 ^_ S_b`_\mX_SQcmbp X^QhV^YV] 5BB>? ^V db`V\Q5 Y cdc
[Q[ aQX `a_gVbbd `aYiݷ\ bYT^Q\5 XQ`dbcY\bp _RaQR_chY[5 Y S [ݷ^ c_WV Sl6
`_\^Y\bp [Q[_Z6c_ bYbcV]^lZ SlX_S5 XQ[_^hYSiYZbp _iYR[_Z7 6bcVbcSV^^_5
_^ XQ`YiVc aVXd\mcQc bS_VT_ Sl`_\^V^Yp S 5BB>?5 cQ[ hc_ UYQT^_bcY[Q5 [_6
c_ado `_c_] SlUQbc _b^_S^Qp `a_TaQ]]Q5 ^V RdUVc Y]Vcm ^YhVT_ _RjVT_ b
UVZbcSYcV\m^_bcmo7

5QWV `a_bclV _RaQjV^Yp [ T\_RQ\m^l] `VaV]V^^l] YX _RaQR_chY[Q bYT6
^Q\Q ]_Tdc _[QXQcmbp ^V`aYV]\V]l]Y7 CQ[5 Vb\Y ]l aQR_cQV] b <;6RYc^l]
`a_gVbb_a_]5 `aYbSQYSQ^YV X^QhV^Yp `VaV]V^^_Z cY`Q <?>7 <?>7 RdUVc Sl6
`_\^pcmbp S USV [_]Q^Ul5 [Q[ Y YXS\VhV^YV X^QhV^Yp YX cQ[_Z `VaV]V^^_Z7
6b\Y `aVUbcQSYcm5 hc_ _b^_S^Qp `a_TaQ]]Q ^QhQ\Q YXS\V[Qcm X^QhV^YV YX
`VaV]V^^_Z5 ^_ db`V\Q Sl`_\^Ycm c_\m[_ _U^d ]QiY^^do [_]Q^Ud YX USdf5
Q S nc_ SaV]p ed^[gYp6_RaQR_chY[ XQ^Vb\Q S `VaV]V^^do ^_S_V X^QhV^YV5
c_ X^QhV^YV5 [_c_a_V S Yc_TV YXS\Vhݷc YX `VaV]V^^_Z _b^_S^Qp `a_TaQ]]Q5
_[QWVcbp b_bc_pjY] YX _RalS[_S USdf X^QhV^YZC hVclaV RQZcQ _c bcQa_T_
X^QhV^Yp5 hVclaV RQZcQ _c ^_S_T_7 @aQSY\m^lf aVXd\mcQc_S `_b\V nc_T_ dWV
^V `_\dhYcm7

=Q\_ c_T_5 S UV\_ ]_Tdc S]ViQcmbp Vjݷ Y _b_RV^^_bcY [_]`Y\pc_aQ BY7
;Q[ YXSVbc^_5 b_SaV]V^^lV [_]`Y\pc_al `aVU`_\QTQoc _`cY]YXQgYo ]Q6
iY^^_T_ [_UQD S hQbc^_bcY5 [_]`Y\pc_a ]_WVc `aVU`_\_WYcm5 hc_5 [_\m b[_6
a_ S ^V[do `VaV]V^^do ^Y[c_ ^YhVT_ ^V XQ`YblSQVc _[ap`ݷ XUVbm5ݷ c_ Vݷ
X^QhV^YV YX]V^Ycmbp ^V ]_WVc5 Y Vb\Y ^Vb[_\m[_ [_]Q^U ^QXQU nc_ X^QhV^YV
Rl\_ `a_hYcQ^_ YX `Q]pcY S aVTYbca5 _`cY]YXQc_a S`_\^V ]_WVc SlRa_bYcm
YX [_UQ `_Sc_a^_V hcV^YV c_Z WV `Q]pcY5 S_b`_\mX_SQSiYbm X^QhV^YV]5 Sbݷ
Vjݷ ^Qf_UpjY]bp S aVTYbcaV7 Hc_Rl YXRVWQcm `_U_R^lf neeV[c_S5 pXl[ BY
`aVUdb]QcaYSQVc [\ohVS_V b\_S_ F?<1D9<5 U\p `_]Vc[Y `VaV]V^^lf5 X^QhV6
^YV [_c_alf ]_WVc ݷ_^^V_WYUQ^ݷ YX]V^Ycmbp7

B_SaV]V^^lV b`VgYeY[QgYY bYbcV]l bYT^Q\_S `aVU\QTQoc `a_TaQ]]Ybcd
S_b`_\mX_SQcmbp b`VgYQ\m^l] cY`_] C97h1D?=93hD 1_Rlh^_ nc_ bY^_^Y] `a_6
bc_T_ 9>D5 SSVUݷ^^lZ b `_]_jmo DI@545625 TQaQ^cYadp5 hc_ _RaQjV^YV [ cQ6
[_Z `VaV]V^^_Z `a_f_UYc Qc_]Qa^_5 c_ Vbcm XQ _U^_ ^VUV\Y]_V UVZbcSYV ‑



<?? ?RkV[cl Y db\dTY _`VaQgY_^^_Z bYbcV]l

_U^d ]QiY^^do [_]Q^Ud7 ;a_]V c_T_5 `VaV]V^^do5 [_c_ado RdUVc ]V^pcm
_RaQR_chY[ bYT^Q\Q5 `aVU\QTQVcbp _RpXQcV\m^_ `_]VhQcm b\_S_] F?<1D9<57

6jݷ _UY^ SQW^lZ ]_]V^c5 [_c_alZ ^V_Rf_UY]_ dhYclSQcm `aY _RaQR_c[V
bYT^Q\_S ‑ nc_ `_SVUV^YV R\_[YadojYf bYbcV]^lf SlX_S_S7 6b\Y `a_gVbb
Sl`_\^Y\ bYbcV]^lZ SlX_S5 [_c_alZ `VaVSݷ\ VT_ S b_bc_p^YV R\_[Ya_S[Y ‑
^Q`aY]Va5 XQ`a_bY\ b `_]_jmo B514 hcV^YV UQ^^lf YX `_c_[Q5 S [_c_a_]
bVZhQb ^Vc UQ^^lf5 Y\Y b `_]_jmo ed^[gYY C<55@ b__RjY\ _`VaQgY_^^_Z
bYbcV]V5 hc_ S R\YWQZiVV SaV]p ^YhVT_ UV\Qcm ^V b_RYaQVcbp5 Y c7 ` ‑ c_
`aY `_\dhV^YY `a_gVbb_] _RaQRQclSQV]_T_ bYT^Q\Q cQ[_Z bYbcV]^lZ SlX_S
^V]VU\V^^_ SVa^ݷc d`aQS\V^YV7 3 R_\miY^bcSV b\dhQVS bYbcV]^lZ SlX_S5
`aVaSQ^^lZ bYT^Q\_]5 SVa^ݷc X^QhV^YV 6:5 c_ Vbcm XQpSYc _ `a_YbiVUiVZ
_iYR[V7 ?c\YhYcm ncd bYcdQgYo _c ^Qbc_pjYf _iYR_[ ]_W^_ `_ X^QhV^Yo
`VaV]V^^_Z 5BB>?C _^Q RdUVc aQS^Q [_^bcQ^cV NRW][7

5V\_ S c_]5 hc_ U\p XQ`db[Q ed^[gYY6_RaQR_chY[Q `a_gVbbd ^dW^_ Rlcm
S b_bc_p^YY _Rlh^_T_ Sl`_\^V^Yp5 Q aVQ\YX_SQ^l bYT^Q\l cQ[5 hc_ `_b\V
XQSVaiV^Yp ed^[gYY6_RaQR_chY[Q ^VYXRVW^_ RdUVc `a_U_\WV^_ Sl`_\^V^YV
[_UQ _b^_S^_Z `a_TaQ]]l ‑ b c_T_ ]VbcQ5 TUV _^_ Rl\_ `aVaSQ^_ `aYiVU6
iY] bYT^Q\_]7 6b\Y `aY nc_] `a_gVbb ^Qf_UY\bp S b_bc_p^YY Sl`_\^V^Ypݷ
S pUaV5ݷ S c_] hYb\V S b_bc_p^YY R\_[Ya_S[Y5 c_ SVa^dcmbp _RaQc^_ S pUa_
_^ ]_WVc c_\m[_ `_ bS_VZ Y^YgYQcYSV7 PUa_ ^V ]_WVc 1S_ Sbp[_] b\dhQV5
^QUݷW^_2 _cb\VUYcm ]_]V^c XQSVaiV^Yp Sl`_\^V^Yp _RaQR_chY[Q Y _c^pcm
d `a_gVbbQ Y^YgYQcYSd5 `aY^dUYcV\m^_ SVa^dS VT_ Sݷ pUa_ݷD `_hV]d nc_ cQ[5
bcQ^Vc pb^_ `aY aQbb]_caV^YY ]VfQ^YX]Q aVQ\YXQgYY SlX_SQ _RaQR_chY[_S
bYT^Q\_S7

B ^VR\_[YadojY]Y SlX_SQ]Y `a_R\V] ^V S_X^Y[QVcC pUa_ XQSVaiQVc _R6
aQR_c[d cQ[_T_ SlX_SQ5 hc_ _Rlh^_ ^V XQ^Y]QVc ]^_T_ SaV]V^Y5 `_b\V hVT_
S_XSaQjQVc d`aQS\V^YV [_Ud `a_gVbbQ5 Y S nc_c ]_]V^c [Q[ aQX _caQRQclSQVc
ed^[gYp6_RaQR_chY[ bYT^Q\Q7 B R\_[YadojY]Y SlX_SQ]Y nc_c ^_]Va ^V `a_6
f_UYcC S R\_[Ya_S[V `a_gVbb ]_WVc ݷa_SYbVcm`ݷ b[_\m dT_U^_ U_\T_5 Y Vb\Y
U_`dbcYcm5 hc_Rl Sbݷ nc_ SaV]p `a_gVbb ^V aVQTYa_SQ\ ^Q bYT^Q\l5 nc_ bUV\Q6
\_ Rl Sbo bYbcV]d bYT^Q\_S RVbb]lb\V^^_Z7 @_nc_]d _`VaQgY_^^Qp bYbcV]Q
`aVU`_hYcQVc ^V]VU\V^^_ `aV[aQcYcm _RaQR_c[d Y]VojVT_bp bYbcV]^_T_ Sl6
X_SQ5 hc_Rl UQcm S_X]_W^_bcm `a_gVbbd `_\dhYcm Y _RaQR_cQcm bYT^Q\5 ^_ _
c_]5 hc_ SlX_S ^V Rl\ XQSVai5^ݷ VbcVbcSV^^_5 `a_gVbbd b__RjQVc ‑ SlX_S
bYT^Q\YXYadVc _R ݷiYR[V_ݷ NRW][7 ;Q[ `aQSY\_5 `a_TaQ]]l `Yidc cQ[5 hc_6
Rl S nc_] b\dhQV b^_SQ _RaQcYcmbp [ _^^V_WYUQ^ݷ `aVaSQ^^_]dݷ bYbcV]^_]d
SlX_Sd7

>Q bQ]_] UV\V5 [Q[ ^Y bcaQ^^_5 nc_ `a_Ybf_UYc ^V SbVTUQ7 DWV d`_]Y^QSiYZbp Sl6
X_S C9713D9?> `_XS_\pVc `aY dbcQ^_S[V UYb`_XYgYY bYT^Q\Q d[QXQcm apU ^Qbca_V[5 S
hYb\_ [_c_alf Sf_UYc e\QW_[ \Jh[N\]J[]D Vb\Y _^ d[QXQ^5 c_ `aY `_bcd`\V^YY _RaQ6
RQclSQV]_T_ bYT^Q\Q `a_gVbbd5 [_c_alZ ^Qf_UYcbp S b_bc_p^YY R\_[Ya_S[Y S _U^_] YX
pS^_ `VaVhYb\V^^lf S U_[d]V^cQgYY R\_[YadojYf bYbcV]^lf SlX_S_S5 bYbcV]Q U_\W6
^Q SlSVbcY `a_gVbb YX b_bc_p^Yp R\_[Ya_S[Y5 UQcm V]d [SQ^c SaV]V^Y U\p _RaQR_c[Y
bYT^Q\Q5 Q XQcV] ‑ baQXd `_b\V Slf_UQ YX _RaQR_chY[Q ‑ SVa^dcm `a_gVbb S b_bc_p^YV
R\_[Ya_S[Y7 ;QacY^Q _b\_W^pVcbp cV]5 hc_ cQ[ `a_Ybf_UYc UQ\V[_ ^V U\p SbVf R\_[Yad6
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ojYf bYbcV]^lf SlX_S_SD ^Q`aY]Va5 G19D Y GB9D5 `VaVXQ`db[Qocbp5 c_TUQ [Q[ EC<55@
Y >1>?C<55@ `aY `_bcd`\V^YY _RaQRQclSQV]_T_ bYT^Q\Q SbVTUQ S_XSaQjQoc _iYR[d
NRW][D b SlX_S_] B514 Sbݷ Vjݷ Y^cVaVb^VVC S R_\miY^bcSV b\dhQVS _^ `VaVXQ`db[QVcbp5
^_ ^V SbVTUQ7 ; c_]d WV `a_gVbb ]_WVc ݷR]Q^dcm_ݷ pUa_5 ^V UQS V]d iQ^bQ hc_6c_
`VaVXQ`dbcYcm7

>V[_c_alV 1_`pcm WV5 ^V SbV2 SVabYY RYR\Y_cV[Y5 [_c_alV n]d\Yadoc SlX_S C97>1<
hVaVX _RaQjV^YV [ C9713D9?>5 SU_RQS_[ XQhV]6c_ dbcQ^QS\YSQoc e\QW_[ \Jh[N\]J[]5
hc_ _[_^hQcV\m^_ XQ`dclSQVc UV\_7

@aQSY\m^VV SbVT_5 [_^Vh^_5 Rl\_ Rl _c[QXQcmbp _c C97>1< S `_\mXd C9713D9?>5 Q
\Jh[N\]J[] \YR_ ^V Yb`_\mX_SQcm S_SbV5 \YR_ `VaVU VT_ Yb`_\mX_SQ^YV] `a_icdUYa_6
SQcm b`Yb[Y bYbcV]^lf SlX_S_S5 d]VojYf Y ^V d]VojYf `VaVXQ`db[Qcmbp `aY `_bcd`6
\V^YY bYT^Q\QD ^_ Sbݷ nc_ S\Vhݷc XQ]Vc^lV cadU_XQcaQcl5 Q a_\m bYT^Q\_S S WYX^Y
SQiVZ `a_TaQ]]l _Rlh^_ U_bcQc_h^_ b[a_]^Q7 @_nc_]d ]_W^_ `_b_SVc_SQcm UadT_Z
SQaYQ^cC Vb\Y S bS_VZ `a_TaQ]]V Sl _RaQRQclSQVcV bYT^Q\l5 U\p [QWU_T_ R\_[Yado6
jVT_ bYbcV]^_T_ SlX_SQ RdUmcV T_c_Sl [ c_]d5 hc_ _^ XQSVaiYcbp b ݷiYR[_Z_ݷ NRW][
1[_c_aQp ^Q bQ]_] UV\V S_SbV ^Y[Q[Qp ^V _iYR[Q25 ^_ `aY nc_] ^V `_\QTQZcVbm ^Q c_5
hc_ cQ[ _RpXQcV\m^_ `a_YX_ZUݷc7

>Q`YiV] U\p `aY]VaQ `a_TaQ]]d5 [_c_aQp `aY ^QWQcYY LDB<6L b^QhQ\Q
SlUQݷc b__RjV^YV Y \Yim ^Q ;>6Z aQX XQSVaiQVcbp7 5\p ^QhQ\Q bUV\QV] nc_
cQ[5 [Q[ _Rlh^_ cQ[YV `a_TaQ]]l `Yidc ^QhY^QojYVC
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>Vb]_cap ^Q c_5 hc_ ncQ `a_TaQ]]Q db`Vi^_ `a_ZUݷc [_]`Y\pgYo Y UQWV
RdUVc aQR_cQcm S b__cSVcbcSYY b db\_SYp]Y XQUQhY5 `aQSY\m^_Z _^Q ^V pS6
\pVcbp7 @_`a_RdV] Yb`aQSYcm _iYR[Y7 CY` T\_RQ\m^_Z `VaV]V^^_Z XQ]V^Y]
^Q C97h1D?=93hD Y `_]VcY] Vݷ b\_S_] F?<1D9<55 hc_Rl Yb[\ohYcm boa`aY6
Xl b_ bc_a_^l _`cY]YXQc_aQ7 3 ^QhQ\_ _RaQR_chY[Q SbcQSY] `VaVdbcQ^_S[d
UYb`_XYgYY7 3]Vbc_ @B9>D6 S_b`_\mXdV]bp bYbcV]^l] SlX_S_] GB9D55 U\p hV6
T_5 S_6`VaSlf5 _`YiV] b__RjV^YV S SYUV T\_RQ\m^_Z bca_[_S_Z [_^bcQ^cl5 Y5
S_6Sc_alf5 b^QRUY] _RaQR_chY[ UVZbcSYp]Y `_ b_faQ^V^Yo Y S_bbcQ^_S\V^Yo
X^QhV^Yp 5BB>?7 >Q[_^Vg5 _RaQcY] S^Y]Q^YV5 hc_ ^QiQ `a_TaQ]]Q ^V`a_YXS_6
UYcV\m^_ aQbf_UdVc `a_gVbb_a^_V SaV]p S RVb[_^Vh^_] gY[\V Y SbcQSY] cdUQ
SlX_S C<55@1:25 cQ[ hc_ `a_TaQ]]Q RdUVc `a_bl`Qcmbp _UY^ aQX S bV[d^Ud5
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AQXd]VVcbp5 ]l ]_T\Y Rl Yb`_\mX_SQcm Y UadT_Z QaTd]V^c U\p C<55@5 ^Q6
`aY]Va5 `aY Yb`_\mX_SQ^YY C<55@1<?992 `a_TaQ]]Q `a_bl`Q\Qbm Rl aQX S
hQb5 ^_ Y _UY^ aQX S bV[d^Ud ‑ nc_ dWV U_bcQc_h^_ aVU[_5 hc_Rl `QaQXYc^_Z
^QTadX[Y ^V Rl\_ XQ]Vc^_7 >Q`_]^Y]5 hc_ `aY `_\dhV^YY `a_gVbb_] _RaQRQ6
clSQV]_T_ bYT^Q\Q C<55@ SbVTUQ S_XSaQjQVc d`aQS\V^YV5 cQ[ hc_5 b[_\m Rl
U_\TYZ `VaY_U b^Q ]l ^Y XQUQ\Y5 baQXd `_b\V _RaQR_c[Y bYT^Q\Q `a_YX_ZUݷc
_hVaVU^Qp `a_SVa[Q db\_SYp G89<57

?B ^>9H `aVUdb]QcaYSQVc b`VgYQ\m^lZ bYbcV]^lZ SlX_S @1EC5 [Q[ aQX
U\p cQ[Yf b\dhQVS7 Nc_c SlX_S5 ^V `aY^Y]QojYZ `QaQ]Vca_S5 R\_[YadVc `a_6
gVbb U_ cVf `_a5 `_[Q ^V RdUVc `_\dhV^ _RaQRQclSQV]lZ bYT^Q\7 9^cVaVb6
^_5 hc_ VUY^bcSV^^lZ SQaYQ^c S_XSaQjQV]_T_ X^QhV^Yp U\p SlX_SQ @1EC5 ‑
nc_ 6:5 c_ Vbcm 5ݷiYR[Q_ݷ `aY nc_] S 5BB>? XQ^_bYcbp X^QhV^YV NRW][7 6b\Y
XQ]V^Ycm S ^QiVZ `a_TaQ]]V bca_[d ݷC<55@1:2Dݷ ^Q 5ݷ1EC512D@ݷ _^Q bcQ^Vc
ݷVjݷ `aQSY\m^VV7ݷ

?c]VcY] Vjݷ _U^_ bcaQ^^_V bS_ZbcS_ bYT^Q\_SC Vb\Y _U^_]d Y c_]d WV
`a_gVbbd _c`aQSYcm ^Vb[_\m[_ bYT^Q\_S b _U^Y] Y cV] WV ^_]Va_]5
_^Y ]_Tdc 5ݷb[\VYcmbpݷ c_ Vbcm `a_gVbb `_\dhYc c_\m[_ _UY^ bYT^Q\
1Y\Y ^V _UY^5 ^_ ]V^miV5 hV] Yf Rl\_ _c`aQS\V^_27 @_hV]d cQ[_V ]_WVc b\d6
hQcmbp5 ]l `_Z]ݷ] `aY _RbdWUV^YY aVQ\YXQgYY bYT^Q\_S S `_b\VU^VZ hQbcY
nc_T_ c_]Q7

B `_]_jmo SlX_SQ 1<1B= ]_W^_ XQcaVR_SQcm _c pUaQ _c`aQS[Y SlXSQSiV6
]d `a_gVbbd bYT^Q\Q \RPJU[V hVaVX _`aVUV\ݷ^^_V [_\YhVbcS_ bV[d^U SaV]V^Y7
@a_c_cY` SlX_SQ cQ[_SC
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9>D 1<1B=1E>C97>54 9>D C53?>4C2D

@QaQ]Vca XQUQݷc [_\YhVbcS_ bV[d^U5 hVaVX [_c_a_V b\VUdVc `aYb\Qcm bYT^Q\7
;_TUQ XQ[QXQ^^lZ `VaY_U SaV]V^Y YbcV[QVc5 bYbcV]Q `aYbl\QVc `a_gVbbd bYT6
^Q\5 Q bQ] Q[cYS^lZ ݷXQ[QXݷ bRaQblSQVcbp7 3_XSaQjQV]_V SlX_S_] 1<1B= X^Q6
hV^YV XQSYbYc _c c_T_5 Y]VVcbp \Y dWV U\p UQ^^_T_ `a_gVbbQ Q[cYS^lZ XQ[QX
^Q _c`aQS[d \RPJU[V7 6b\Y ^Vc5 SlX_S S_XSaQjQVc ^_\m7 6b\Y WV Q[cYS^lZ
XQ[QX dWV Vbcm5 S_XSaQjV^_ RdUVc [_\YhVbcS_ bV[d^U 1`_\^lf Y\Y ^V`_\^lf5
c_ Vbcm SbVTUQ ^V ]V^VV :25 _bcQSiVVbp U_ ]_]V^cQ VT_ Yb`_\^V^Yp7

BYbcV]Q ]_WVc `_]^Ycm c_\m[_ _R _U^_] XQ[QXQ^^_] bYT^Q\V \RPJU[V U\p
[QWU_T_ `a_gVbbQ7 6b\Y `_ aVXd\mcQcQ] `aVUlUdjVT_ SlX_SQ bYT^Q\ `a_gVbbd
Vjݷ ^V `aYb\Q\Y5 ^_SlZ SlX_S _c]V^Yc bcQalZ XQ[QX Y dbcQ^_SYc ^_SlZ7
>d\VS_V X^QhV^YV `QaQ]VcaQ C53?>4C _c]V^Yc Q[cYS^lZ XQ[QX5 ^V dbcQ^_SYS
^_SlZ7

B\VUdVc dhYclSQcm5 hc_ `_ d]_\hQ^Yo bYT^Q\ \RPJU[V dRYSQVc `a_gVbb5
cQ[ hc_ S R_\miY^bcSV b\dhQVS ^dW^_ b^QhQ\Q YX]V^Ycm UYb`_XYgYo \RPJU[V5
dbcQ^_SYS ed^[gYo6_RaQR_chY[5 Y \Yim `_b\V nc_T_ _RaQjQcmbp [ SlX_Sd
1<1B=7

3 _`YbQ^YY ed^[gYY C<55@ T_S_aYcbp5 hc_ _^Q ]_WVc Rlcm aVQ\YX_SQ^Q hVaVX SlX_S
1<1B= Y _RaQR_c[d \RPJU[V5 cQ[ hc_ Yb`_\mX_SQ^YV ncYf USdf ]VfQ^YX]_S ^V b\VUdVc
b]ViYSQcm S _U^_Z `a_TaQ]]V7 3 aVQ\m^_bcY5 [_^Vh^_5 ^YhVT_ `_U_R^_T_ ^V `a_Ybf_UYcD
^Q`aY]Va5 S R_\miY^bcSV SVabYZ U9>EH ed^[gYp C<55@ aVQ\YXdVcbp hVaVX _RaQjV^YV [
bYbcV]^_]d SlX_Sd >1>?C<55@5 ^_ b cQ[Y] WV db`Vf_] Vݷ ]_W^_ Rl\_ Rl aVQ\YX_SQcm
hVaVX bYbcV]^lZ SlX_S C5<53D5 [_c_alZ ]l RdUV] aQbb]QcaYSQcm `_XWVD Vbcm Y UadTYV
b`_b_Rl7

@a_ EC<55@ ^YhVT_ `_U_R^_T_ S b`VgYeY[QgYY ^V T_S_aYcbp5 Q `a_ >1>?C<55@ S
pS^_] SYUV b[QXQ^_5 hc_ _^Q ^Y[Q[ ^V `VaVbV[QVcbp b _RaQR_c[_Z bYT^Q\_S7 ;a_]V c_T_5
bc_Yc XQ]VcYcm5 hc_ EC<55@ Y >1>?C<55@5 RdUdhY `aVaSQ^l `aYiVUiY] bYT^Q\_]5 SVUdc
bVRp [Q[ _Rlh^lV R\_[YadojYV bYbcV]^lV SlX_SlC S_XSaQjQoc 6:5 XQ^_bp S 5BB>?
X^QhV^YV NRW][7 Ed^[gYp C<55@ S cQ[_Z bYcdQgYY S_XSaQjQVc hYb\_ bV[d^U 1`_\^lf
Y\Y ^V`_\^lf25 _bcQSiYfbp U_ `aVU`_\QTQSiVT_bp ]_]V^cQ `a_RdWUV^Yp7

3 gV\_] ]_W^_ bUV\Qcm SlS_U5 hc_ \dhiV S__RjV ^V Yb`_\mX_SQcm C<55@5 _cUQSQp
`aVU`_hcV^YV EC<55@ Y >1>?C<55@D S`a_hV]5 nc_ b[_aVV UV\_ S[dbQ7

>Vb]_cap ^Q [QWdjdobp `a_bc_cd5 Q[cYS^Qp aQR_cQ b bYT^Q\Q]Y caVRdVc
Slb_[_Z [SQ\YeY[QgYY7 @aY Yb`_\mX_SQ^YY bYT^Q\_S hQbc_ S_X^Y[Qoc bYcd6
QgYY T_^_[5 bQ]Y bYT^Q\l ^V^QUݷW^l5 `aY _c`aQS[V USdf _UY^Q[_Slf bYT6
^Q\_S `aYZcY ]_WVc c_\m[_ _UY^ Y c7 U7 6b\Y SQiQ `a_TaQ]]Q _RaQRQclSQVc
bYT^Q\l5 ^dW^_ `_]^Ycm _R nc_] `aY _RaQjV^YY [_ SbV] R\_[YadojY] bY6
bcV]^l] SlX_SQ]5 SVUm [QWUlZ YX ^Yf ]_WVc ݷiYRYcmbp_ݷ `a_bc_ YX6XQ c_T_5
hc_ S_ SaV]p VT_ Sl`_\^V^Yp `a_gVbb `_\dhY\ bYT^Q\7 >Q`YbQ^YV [_aaV[c^_Z
`a_TaQ]]l5 Q[cYS^_ Yb`_\mXdojVZ bYT^Q\l5 ]_WVc _[QXQcmbp SVbm]Q ^VcaY6
SYQ\m^l] UV\_]7

Hc_Rl `_^pcm5 _ hݷ] YUݷc aVhm5 `_`a_RdV] `aY[Y^dcm5 b hV] ]l ]_WV]
bc_\[^dcmbp5 Vb\Y `_`lcQV]bp XQUVZbcS_SQcm bYT^Q\l U\p _RjV^Yp USdf `a_6
gVbb_S ]VWUd b_R_Z `_ U_S_\m^_ `a_bc_]d bgV^QaYo7 @dbcm `a_gVbb J U\p
[Q[_Z6c_ bS_VZ ^QU_R^_bcY `_a_WUQVc 1b `_]_jmo _Rlh^_T_ 6?B;2 `a_gVbb K7
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@_a_WUݷ^^lZ `a_gVbb U_\WV^ Sl`_\^Ycm ^V[do `_UT_c_SYcV\m^do aQR_cd5
U_ XQSVaiV^Yp [_c_a_Z _^ [ aViV^Yo bS_VZ _b^_S^_Z XQUQhY ^V T_c_S7 ? U_6
bcYWV^YY T_c_S^_bcY _^ YXSVjQVc bS_VT_ a_UYcV\p bYT^Q\_] \RP^\[:5 `_b\V
hVT_ 1^_ ^V aQ^miV2 VT_ ]_W^_ 7ݷn[b`\dQcYa_SQcmݷ A_UYcV\mb[_]d `a_gVbbd
`_ [Q[Y]6c_ `aYhY^Q] ^VhVT_ UV\Qcm5 `_[Q `_a_WUݷ^^lZ ^V RdUVc T_c_S [ aQ6
R_cV5 cQ[ hc_ ^dW^_ U_WUQcmbp `aYf_UQ \RP^\[: Y c_TUQ dWV aQR_cQcm7 5V\_
_b\_W^pVcbp cV]5 hc_ a_UYcV\mb[YZ `a_gVbb _RaQRQclSQVc Y UadTYV bYT^Q6
\l5 cQ[ hc_ V]d ^VU_bcQc_h^_5 ^Q`aY]Va5 `a_bc_ SlXSQcm @1EC55 Q ^dW^_ Vjݷ
`a_SVaYcm5 cV] \Y bYT^Q\_] SlX_S Rl\ `aVaSQ^7

>Q `VaSlZ SXT\pU [QWVcbp5 hc_ cdc Sbݷ _hV^m `a_bc_C b_XUQUY] T\_RQ\m6
^do `VaV]V^^do 1`dbcm _^Q5 ^Q`aY]Va5 ^QXlSQVcbp 389<4hB514I25 `VaVU b_6
XUQ^YV] `a_gVbbQ6`_c_][Q XQ^Vbݷ] S ^Vݷ ^_\m5 Q UYb`_XYgYo bYT^Q\Q \RP^\[:
YX]V^Y]5 dbcQ^_SYS _RaQR_chY[5 [_c_alZ S cd WV `VaV]V^^do XQ^_bYc VUY^Y6
gd7 8QcV] `_b\V 6?B; dbca_Y] gY[\ _RaQjV^YZ [ SlX_Sd @1EC5 U_ cVf `_a5 `_[Q
S 389<4hB514I ^V _[QWVcbp VUY^YgQ5 Y c_TUQ dWV ^Qh^ݷ] Q[cYS^do aQR_cd b
`_c_][_]5 [_c_alZ cV`Vam T_c_S ^Qb _Rb\dWYSQcm7 ?RjQp bfV]Q `_\dhQVcbp
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DSl5 `a_TaQ]]Q5 `_bca_V^^Qp `_ cQ[_Z bfV]V5 XQSVU_]_ ^V`aQSY\m^Q5 Y S_c
`_hV]d7 5_`dbcY]5 d a_UYcV\mb[_T_ `a_gVbbQ Ybcݷ[ [SQ^c `a_gVbb_a^_T_ SaV6
]V^Y baQXd `_b\V `VaS_Z `a_SVa[Y X^QhV^Yp 389<4hB514I ‑ c_ Vbcm [_TUQ
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`a_gVbb dWV X^QVc5 hc_ S nc_Z `VaV]V^^_Z Sbݷ Vjݷ ^_\m5 ^_ dZcY S SlX_S
@1EC512 ^V db`V\7 @_[Q a_UYcV\m _WYUQVc b\VUdojVT_ [SQ^cQ5 `_c_]_[ db`V6
SQVc XQSVaiYcm bS_o `_UT_c_SYcV\m^do aQR_cd Y _c`aQSYcm `aVU[d bYT^Q\7
3 ^QhQ\V _hVaVU^_T_ [SQ^cQ SaV]V^Y `aVU_[5 aQXd]VVcbp5 nc_c bYT^Q\ _RaQR_6
cQVc5 `VaV]V^^Qp 389<4hB514I `_\dhYc X^QhV^YV :5 S_c c_\m[_ RdUVc `_XU^_5
`a_SVa[Q6c_ dWV `_XQUY1 CQ[ hc_ baQXd `_ XQSVaiV^YY _RaQR_chY[Q bYT^Q6
\Q ^Qi a_UYcV\mb[YZ `a_gVbb _[QWVcbp S R\_[Ya_S[V S^dcaY SlX_SQ @1EC55
Y b[_\m[_ _^ cQ] `a_SYbYc ‑ XQSYbYc aQXSV hc_ _c R\QT_b[\_^^_bcY ^VRVb6
^lf bSVcY\D `_b[_\m[d XQ[_^ `_U\_bcY ^Y[c_ ^V _c]V^p\5 aQXd]VVcbp5 ^Y[c_
^V bcQ^Vc `aYbl\Qcm nc_]d `a_gVbbd ^Y[Q[Yf bYT^Q\_S S cVhV^YV SaV]V^Y5
U_bcQc_h^_T_5 hc_Rl ݷSbݷ b\_]Q\_bmݷ 1[_^[aVc^_V X^QhV^YV cdc XQSYbYc _c
aViQV]_Z XQUQhY27

Hc_Rl ^QiV aViV^YV ]_W^_ Rl\_ `aVSaQcYcm S `aQSY\m^_V5 pUa_ `aVUd6
b]QcaYSQVc bYbcV]^lV SlX_Sl C97@B?3=1C; Y C97CEC@5>4D _RjQp YUVp cdc S
c_]5 hc_ ^dW^lZ ^Q] bYT^Q\ 1S UQ^^_] b\dhQV \RP^\[:2 ]l U_\W^l b `_]_6
jmo C97@B?3=1C; XQR\_[Ya_SQcm5 Q S]Vbc_ @1EC5 Yb`_\mX_SQcm C97CEC@5>45
[_c_a_]d d[QXQcm5 hc_ ^Q SaV]p VT_ Sl`_\^V^Yp bYT^Q\ \RP^\[: ^dW^_5 ^Q6
_R_a_c5 aQXR\_[Ya_SQcm7 3 nc_] b\dhQV5 b[_\m Rl aQ^_ bYT^Q\ ^Y `aYi5\ݷ
a_UYcV\mb[YZ `a_gVbb VT_ `_\dhYc c_\m[_ `_b\V XQf_UQ S C97CEC@5>47

6b\Y [ cV[djV]d ]_]V^cd d SQb b\_WY\_bm _jdjV^YV5 hc_ ]_XT ^_a_6
SYc SX_aSQcmbp Y\Y Sb[Y`Vcm5 ^V _chQYSQZcVbm7 5V\_ S c_]5 hc_ bYT^Q\l S
UVZbcSYcV\m^_bcY S__RjV ^V b\VUdVc Yb`_\mX_SQcm U\p SXQY]_UVZbcSYp `a_6
gVbb_S ]VWUd b_R_Z7 ?b^_S^lf _R\QbcVZ `aY]V^V^Yp bYT^Q\_S bdjVbcSdVc
USV7 @VaSQp ‑ XQSVaiQcm `a_gVbblD U\p nc_T_ bYT^Q\l ]_WVc `aY]V^pcm [Q[
`_\mX_SQcV\m6hV\_SV[5 cQ[ Y pUa_ ?B 1U\p XQSVaiV^Yp QSQaYZ^lf `a_gVbb_S27
Pb^_5 hc_5 [_TUQ ]l b_RYaQV]bp d^Yhc_WYcm `a_gVbb5 ^Q] R_\VV6]V^VV Sbݷ
aQS^_5 ݷ_^aQSY\m`ݷ _^ bU_f^Vc Y\Y ^V`aQSY\m^_5 `aYRm6[ݷc_ ]l VT_ S \oR_]
b\dhQV7 3c_aQp _R\Qbcm `aY]V^V^Yp bYT^Q\_S ‑ UQcm `_\mX_SQcV\o 1hV\_6
SV[d12 S_X]_W^_bcm hc_6c_ b__RjYcm `a_gVbbd5 [_c_alZ S bY\d bS_Yf XQUQh
Sl`_\^pVcbp U_bcQc_h^_ U_\T_ Y [_c_alZ `_ [Q[Y]6c_ `aYhY^Q] ^V f_hVc6
bp `aValSQcm Y XQ`db[Qcm XQ^_S_D ^Q`aY]Va5 ]l ]_WV] b `_]_jmo bYT^Q\Q
b__RjYcm [Q[_]d6^YRdUm bVaSVad5 hc_ ^dW^_ `VaVhYcQcm VT_ [_^eYTdaQgY_^6
^lV eQZ\l5 Y\Y [Q[do ^YRdUm `a_TaQ]]d5 `VaV]Q\lSQojdo R_\mi_Z _Rkݷ]
UQ^^lf5 `_`a_bYcm cQ[Y] b`_b_R_]5 hc_Rl _^Q SlUQ\Q bS_Y `a_]VWdc_h^lV
aVXd\mcQcl7 3 nc_] b\dhQV _c `aQSY\m^_bcY _RaQR_c[Y bYT^Q\_S `aQ[cYhVb[Y
^YhVT_ ^V XQSYbYcC Vb\Y ]l _c`aQSY] `a_gVbbd bYT^Q\ Y d]dUaY]bp `_`Qbcm
Y]V^^_ S c_c fYcalZ ]_]V^c ]VWUd `a_SVa[_Z Y Sf_U_] S SlX_S @1EC5 1Y\Y
\oR_Z UadT_Z R\_[YadojYZ SlX_S25 hc_ bQ]_ `_ bVRV `aQ[cYhVb[Y ^VSVa_6
pc^_ ‑ c_ ^YhVT_ bcaQi^_T_ Sbݷ aQS^_ ^V `a_YX_ZUݷc5 ]l SVUm dSYUY]5 hc_
`a_gVbb ^V _caVQTYa_SQ\ ^Q ^Qi bYT^Q\ Y5 b[_aVV SbVT_5 `_i\ݷ] V]d c_c WV
bYT^Q\ b^_SQ7

?bcQc_[ `QaQTaQeQ ]l `_bSpcY] `aQSY\m^_Z _aTQ^YXQgYY _WYUQ^Yp bYT6
^Q\Q b `_]_jmo C97CEC@5>4D Vb\Y nc_c ]QcVaYQ\ `_[QWVcbp SQ] b\Yi[_]
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XQd]^l]5 Sl ]_WVcV VT_ RVXR_\VX^V^^_ `a_`dbcYcm Y5 S_X]_W^_5 SVa^dcmbp [
^V]d `_XU^VV5 [_TUQ _[QWVcVbm [ nc_]d T_c_Sl7

5\p ^QhQ\Q _c]VcY]5 hc_ bYbcV]Q `_XS_\pVc `a_gVbbd SaV]V^^_ XQR\_[Ya_SQcm U_6
bcQS[d ^V[_c_alf bYT^Q\_SD [Q[ aQX U\p nc_T_ `aVU^QX^QhV^ SlX_S C97@B?3=1C;7 6b\Y
`a_gVbbd `_b\Qcm bYT^Q\5 [_c_alZ d ^VT_ bVZhQb XQR\_[Ya_SQ^5 c_ U_bcQS[Q nc_T_ bYT6
^Q\Q 1Y^QhV T_S_ap5 Sl`_\^V^YV UVZbcSYZ5 `aVU`YbQ^^lf UYb`_XYgYVZ bYT^Q\Q2 RdUVc
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cl7 ?c]VcY]5 hc_5 Vb\Y S [Q^Q\V U_bcd`^l U\p hcV^Yp UQ^^lV 1^VXQSYbY]_ _c
Yf [_\YhVbcSQ5 f_cp Rl _UY^ RQZc25 ed^[gYp B514 `aY `_`lc[V hcV^Yp YX [Q6
^Q\Q SVa^ݷc d`aQS\V^YV ^V]VU\V^^_D Vb\Y caVcYZ `QaQ]Vca B514 1[_\YhVbcS_
XQ`aQiYSQV]lf RQZc_S2 R_\miV5 hV] ^Q ]_]V^c SlX_SQ _[QXQ\_bm U_bcd`^_
UQ^^lf5 `a_hYcQ^l RdUdc SbV U_bcd`^lV UQ^^lV Y B514 SVa^ݷc Yf [_\YhVbcS_5
[_c_a_V `aY nc_] RdUVc ]V^miV XQ[QXQ^^_T_7

@_`lc[Y XQ`YbY S [Q^Q\5 YX [_c_a_T_ ^Y[c_ ^V hYcQVc 1`aY db\_SYY5 hc_
S bYbcV]V Y]Vocbp UVb[aY`c_al5 bSpXQ^^lV b `a_cYS_`_\_W^l] [_^g_] [Q6
^Q\Q25 ^V[_c_a_V SaV]p RdUdc db`Vi^l]Y7 5V\_ S c_]5 hc_ [Q^Q\ Y]VVc S^dc6
aV^^YZ RdeVa5 aQX]Va [_c_a_T_ XQSYbYc _c aVQ\YXQgYYD cQ[5 S bcQalf SVabYpf
pUaQ U9>EH _^ _Rlh^_ b_bcQS\p\ =9B? RQZc5 Q S b_SaV]V^^lf VT_ XQhV]6c_ aQb6
iYaY\Y U_ ?>><? RQZc7 ;_TUQ RdeVa _[QWVcbp XQ`_\^V^5 _hVaVU^_Z SlX_S
GB9D5 XQR\_[YadVc `a_gVbb U_ cVf `_a5 `_[Q [c_6^YRdUm ^V ^Qh^ݷc YX [Q^Q\Q
hYcQcm5 cV] bQ]l] _bS_R_WUQp ]Vbc_ S RdeVaV7

AQbb]_caY] cV`Vam b\dhQY5 [_TUQ SbV UVb[aY`c_al5 bSpXQ^^lV b _U^Y]
YX [_^g_S [Q^Q\Q5 _[QXQ\Ybm XQ[alcl7 Pb^_5 hc_ UQ^^lZ [_^[aVc^lZ [Q6
^Q\ R_\VV ^Y[_TUQ ^V dUQbcbp Yb`_\mX_SQcm5 `_b[_\m[d b`_b_RQ S^_Sm bSpXQcm
UVb[aY`c_a b _U^Y] YX [_^g_S ^VY]V^_SQ^^_T_ [Q^Q\Q S bYbcV]V ^Vc7 6b\Y
_[QXQ\Ybm XQ[alcl SbV UVb[aY`c_al5 hVaVX [_c_alV ]_W^_ Rl\_ XQ6
`YblSQcm UQ^^lV S [Q^Q\5 _`VaQgYY hcV^Yp 1SlX_Sl B5142 b^QhQ\Q
_`dbc_iQc S^dcaV^^YZ RdeVa [Q^Q\Q5 Q XQcV] RdUdc S_XSaQjQcm 95
bYT^Q\YXYadp _ ^Qbcd`\V^YY bYcdQgYY Vg^_]ݷ eQZ\Q7ݷ

6b\Y5 ^Q_R_a_c5 _[QXQ\Ybm XQ[alcl SbV UVb[aY`c_al5 hVaVX [_6
c_alV ]_W^_ Rl\_ YX [Q^Q\Q hYcQcm5 c_ `a_gVbb5 `_`lcQSiYZbp
`YbQcm S [Q^Q\5 `_\dhYc bYT^Q\ \RPYRYN7 @_ d]_\hQ^Yo nc_c bYT^Q\
XQSVaiQVc `a_gVbb7 3lX_S GB9D5 `aY nc_] S_XSaQjQVc 6:5 ^_ nc_ ]_WVc
Rlcm _R^QadWV^_5 c_\m[_ Vb\Y `a_gVbb `VaVfSQclSQVc Y\Y YT^_aYadVc bYT6
^Q\ \RPYRYN7



>7<7 @a_gVbbl <@@

>QYR_\VV Q[cYS^_ ^VY]V^_SQ^^lV [Q^Q\l Yb`_\mXdocbp U\p aVQ\YXQgYY
[_^SVZVa_S ‑ Tad`` `a_TaQ]]5 [_c_alV XQ`db[Qocbp ^Q _U^_SaV]V^^_V Sl6
`_\^V^YV5 `aYhݷ] Y^e_a]QgYp5 SlUQSQV]Qp `VaS_Z `a_TaQ]]_Z ^Q bcQ^UQac6
^lZ SlS_U5 `_bcd`QVc Sc_a_Z `a_TaQ]]V ^Q bcQ^UQac^lZ SS_U5 SlS_U Sc_a_Z
`a_TaQ]]l ‑ ^Q SS_U caVcmVZ `a_TaQ]]V Y c7 U7 1b]7 `aY]Va ^Q bca7 ;??27

5\p `_bca_V^Yp [_^SVZVaQ b\VUdVc b_XUQcm ^dW^_V hYb\_ [Q^Q\_S 1^Q
_UY^ ]V^miV5 hV] S [_^SVZVaV RdUVc n\V]V^c_S2 Y b__cSVcbcSdojY] _RaQ6
X_] bSpXQcm `_c_[Y bcQ^UQac^_T_ SS_UQ Y SlS_UQ 1c_ Vbcm UVb[aY`c_al 9 Y :2
S `a_gVbbQf5 b_bcQS\pojYf [_^SVZVa5 b [_^gQ]Y [Q^Q\_S7 ?hV^m SQW^_ `aY
nc_] XQ[alcm SbV \Yi^YV UVb[aY`c_al5 bSpXQ^^lV b UQ^^l] [Q^Q\_]5 S_ SbVf
`a_gVbbQf5 S_S\Vhݷ^^lf S aViV^YV XQUQhY7 @a_TaQ]]l S ?B ^>9H hQbc_ `Y6
idcbp cQ[5 hc_Rl aQR_cQcm U_ S_X^Y[^_SV^Yp bYcdQgYY Vg^_]ݷ eQZ\Qݷ S `_6
c_[V bcQ^UQac^_T_ SS_UQD cQ[Qp bYcdQgYp ]_WVc S_X^Y[^dcm ^Q [Q^Q\V c_\m[_
Vb\Y SbV UVb[aY`c_al XQ`YbY _[QWdcbp XQ[alcl7 >Q\YhYV \Yi^VT_ _c[al6
c_T_ UVb[aY`c_aQ XQ`YbY ^QadiYc ^_a]Q\m^do aQR_cd [_^SVZVaQ7

@_b\V YbhVX^_SV^Yp `a_gVbbQ5 U\p [_c_a_T_ `aVU^QX^QhV^l TV^VaYadV]lV
`a_TaQ]]_Z UQ^^lV5 `a_U_\WQcm Sl`_\^V^YV `a_TaQ]]l _Rlh^_ RVbb]lb6
\V^^_7 6b\Y b YbhVX^_SV^YV] b\VUdojVT_ n\V]V^cQ [_^SVZVaQ XQ[a_Vcbp `_6
b\VU^YZ UVb[aY`c_a5 _c[alclZ ^Q hcV^YV YX [Q^Q\Q5 c_ `YidjYZ `a_gVbb
RdUVc b^pc bYT^Q\_] \RPYRYN7 6b\Y WV TUV6c_ _bcQ^Vcbp Vjݷ f_cp Rl _UY^
_c[alclZ UVb[aY`c_a U\p hcV^Yp5 `a_gVbb RdUVc `a_bc_ XQR\_[Ya_SQ^D S_X6
]_W^_5 nc_ R\_[YadVc Sl`_\^V^YV Vjݷ [Q[Yf6c_ XQUQh5 [_c_alV U_WYUQocbp
XQSVaiV^Yp nc_T_ `a_gVbbQ7

AQbb]_caY] U\p `aY]VaQ [_^SVZVa

<C 6<[ L 7B5@ ’g4’

@a_TaQ]]Q ^Q BY5 Sl`_\^pojQp cV WV UVZbcSYp 1c_ Vbcm XQ`db[QojQp cV WV
`a_TaQ]]l b cV]Y WV `QaQ]VcaQ]Y Y S cQ[_] WV aVWY]V SXQY]_UVZbcSYp25
RdUVc SlT\pUVcm cQ[C

9>D =19>12
K

9>D 64d;fD
@9@51642D 83 b_XUQV] [Q^Q\ U\p bSpXY 38
9616?B;12FF92 K 83 `a_gVbb U\p Sl`_\^V^Yp <C 6<[ 38

3<?C5164d9f2D 83 hYcQcm YX [Q^Q\Q ^V ^dW^_ 38
4E@;164d:f5 :2D 83 bcQ^U7 SlS_U 6 S [Q^Q\ 38
3<?C5164d:f2D 83 64d:f R_\miV ^V ^dWV^ 38
5H53<@12<C25 2<C25 26<[25 W^UU2D 83 XQ`db[QV] <C 6<[ 38
@5BB?B12<C22D 83 ^V `_\dhY\_bm5 b__RjQV] _R _iYR[V 38
5H9D1:2D

M
9616?B;12FF92 K 83 `a_gVbb U\p Sl`_\^V^Yp 7B5@ 38

3<?C5164d:f2D 83 `YbQcm S [Q^Q\ ^V ^dW^_ 38
4E@;164d9f5 92D 83 bcQ^U7 SS_U 6 YX [Q^Q\Q 38
3<?C5164d9f2D 83 64d9f R_\miV ^V ^dWV^ 38



<@A ?RkV[cl Y db\dTY _`VaQgY_^^_Z bYbcV]l

5H53<@127B5@25 27B5@25 2g425 W^UU2D 83 XQ`db[QV] 7B5@ 38
@5BB?B127B5@22D 83 ^V `_\dhY\_bm5 b__RjQV] _R _iYR[V 38
5H9D1:2D

M
83 S a_UYcV\mb[_] `a_gVbbV XQ[alSQV] _RQ [_^gQ [Q^Q\Q 38

3<?C5164d9f2D
3<?C5164d:f2D
G19D1W^UU2D 83 U_WYUQV]bp XQSVaiV^Yp `_c_][_S 38
G19D1W^UU2D
B5DEB> 9D

M

;Q^Q\l5 b_XUQSQV]lV b `_]_jmo @9@55 ^V `_XS_\poc _aTQ^YX_SQcm `VaVUQhd
UQ^^lf ]VWUd ^Va_UbcSV^^l]Y `a_gVbbQ]Y7 Nc_T_ ^VU_bcQc[Q \YiV^l Y]V6
^_SQ^^lV [Q^Q\l5 [_c_alV S Q^T\_pXlh^lf Ybc_h^Y[Qf ^QXlSQocbp `a_bc_
OROX 1fiBCD 9>5 fiBCD ?ED5 c7 V7 27ݷhVaVUm_ݷ 1^T\_pXlh^_V ^QXSQ^YV _`aQSUlSQVc6
bp cV]5 hc_ RQZcl5 `VaVUQ^^lV S cQ[_Z [Q^Q\ 1[Q[5 S`a_hV]5 Y S \oR_Z `_c_[
SS_UQ6SlS_UQ5 Y]VojYZ UadT_Zݷ [_^Vg2ݷ `aY `VaVUQhV b_faQ^poc bS_Z `_ap6
U_[5 cQ[ hc_ RQZc5 `VaVUQ^^lZ aQ^miV UadTYf5 YXS\Vhݷ^ 1`a_hYcQ^2 YX [Q^Q\Q
RdUVc cQ[WV aQ^miV UadTYf7

9]V^_SQ^^lV [Q^Q\l `_U_R^l ^VY]V^_SQ^^l]5 b c_Z aQX^YgVZ5 hc_ Y]V6
^_SQ^^_]d [Q^Q\d b__cSVcbcSdVc aQX]VjQV]lZ S eQZ\_S_Z bYbcV]V eQZ\ b`V6
gYQ\m^_T_ cY`QD nc_c cY` cQ[ Y ^QXlSQVcbp OROX7 ; Y]V^_SQ^^_]d [Q^Q\d
]_Tdc `aYb_VUY^pcmbp `a_gVbbl5 ^V Y]VojYV a_UbcSV^^lf bSpXVZD R_\VV c_6
T_5 XQ[alcYV SbVf UVb[aY`c_a_S5 _cSVhQojYf XQ hcV^YV YX cQ[_T_ [Q^Q\Q Y\Y
XQ XQ`Ybm S cQ[_Z [Q^Q\5 Vjݷ ^V _X^QhQVc5 hc_ [Q^Q\ R_\VV ^V `aYT_UV^ U\p
aQR_cl5 c7 [7 S \oR_Z ]_]V^c cQ[YV UVb[aY`c_al ]_Tdc `_pSYcmbp S^_Sm7

5\p b_XUQ^Yp eQZ\Q cY`Q OROX Yb`_\mXdVcbp ed^[gYp =;696?C

9>D =;696?13?>CD 381B 3>1=55 9>D @5B=9CC9?>C2D

@VaSlZ `QaQ]Vca XQUQݷc Y]p eQZ\Q5 Sc_a_Z ‑ `aQSQ U_bcd`Q [ ^V]d 1Q^Q6
\_TYh^_ SlX_SQ] ?@5> Y =;49B27 @aQSQ5 VbcVbcSV^^_5 ]_UYeYgYadocbp `QaQ6
]Vca_] E=1C;7 Ed^[gYp S_XSaQjQVc 6: S b\dhQV _iYR[Y5 ^_\m ‑ S b\dhQV
db`VfQ7

@aY b_XUQ^YY eQZ\Q OROX bYbcV]Q ^V b_XUQݷc bQ] _RkV[c [Q^Q\Q S pUaVD
nc_ `a_Ybf_UYc c_\m[_ c_TUQ5 [_TUQ [Q[_Z6^YRdUm `a_gVbb _c[alSQVc eQZ\
OROX b `_]_jmo SlX_SQ ?@5> ^Q hcV^YV Y\Y XQ`YbmD _c c_T_5 S [Q[_] aVWY6
]V 1Xh[MXWUb Y\Y Xh`[XWUb2 `a_gVbb `_`lcQVcbp _c[alcm eQZ\ cY`Q OROX5
XQSYbYc5 [ [Q[_]d [_^gd [Q^Q\Q RdUVc `aYb_VUY^ݷ^ `_\dhV^^lZ eQZ\_SlZ
UVb[aY`c_a7 ?c[alSQcm eQZ\ OROX S aVWY]V Xh[M`[ ^V b\VUdVc5 ^Vb]_cap
^Q c_5 hc_ S ^V[_c_alf bYbcV]Qf 1S[\ohQp U9>EH2 nc_ S`_\^V baQR_cQVc5 c_
Vbcm b_XUQ^^lZ eQZ\_SlZ UVb[aY`c_a RdUVc Qbb_gYYa_SQ^ b _R_Y]Y [_^gQ]Y
[Q^Q\QD ^_ cQ[5 S_6`VaSlf5 `a_Ybf_UYc ^V S_ SbVf bdjVbcSdojYf bYbcV]Qf5 Y5
S_6Sc_alf5 bQ]_ `_ bVRV cQ[_V UVZbcSYV SlT\pUYc ^Vb[_\m[_ T\d`_7



>7<7 @a_gVbbl <@B

;Q^Q\ [Q[ _RkV[c pUaQ `a_U_\WQVc bdjVbcS_SQcm U_ cVf `_a5 `_[Q bdjV6
bcSdVc f_cp Rl _UY^ bSpXQ^^lZ b ^Y] UVb[aY`c_a5 `_b\V hVT_ d^Yhc_WQVcbp7
D^Yhc_WV^YV [Q^Q\Q ^V _X^QhQVc d^Yhc_WV^Yp eQZ\Q OROXC `_b\V XQ[al6
cYp SbVf UVb[aY`c_a_S eQZ\ _bcQݷcbp ^Q ]VbcV Y ]_WVc Rlcm b^_SQ _c[alc
[Q[Y]6^YRdUm `a_gVbb_]5 `_b\V hVT_ S pUaV bYbcV]l b^_SQ `_pSYcbp _RkV[c
[Q^Q\Q7

@aVWUV hV] ^QhQcm `VaVUQhd UQ^^lf5 [Q^Q\ ^QU_ _c[alcm b _R_Yf [_^g_S7
?Rlh^_ `_`lc[Q _c[alcm [Q^Q\ b _U^_Z YX bc_a_^ R\_[YadVcbp U_ cVf `_a5
`_[Q [c_6c_ ^V _c[a_Vc Sc_a_Z [_^Vg [Q^Q\QD Y^QhV T_S_ap5 SlX_S ?@5>5 `aY6
]V^ݷ^^lZ [ _U^_]d [_^gd [Q^Q\Q5 ^V S_XSaQjQVc d`aQS\V^YV U_ cVf `_a5 `_[Q
[c_6c_ ^V _c[a_Vc Sc_a_Z [_^Vg7 Nc_ `_SVUV^YV ]_W^_ YX]V^Ycm5 U_RQSYS S_
Sc_a_] `QaQ]VcaV SlX_SQ ?@5> e\QT XhWXWKUXLTD S nc_] b\dhQV _c[alcYV ^Q
hcV^YV `a_ZUݷc db`Vi^_ RVX R\_[Ya_S[Y S^V XQSYbY]_bcY _c c_T_5 _c[alc \Y
[V]6^YRdUm `a_cYS_`_\_W^lZ [_^Vg [Q^Q\Q5 ^_ S_c `_`lc[Q ^VR\_[YadojVT_
_c[alcYp ^Q XQ`Ybm ]_WVc `aYSVbcY [ ^VdUQhVC Vb\Y [Q^Q\ ^Y[V] ^V _c[alc
^Q hcV^YV5 c_ SlX_S ?@5>5 Sl`_\^V^^lZ b e\QTQ]Y Xh`[XWUbLXhWXWKUXLT5 SVa6
cݷ^ 6:5 Q S `VaV]V^^do 5BB>? RdUVc XQ`YbQ^ [_U NWaRX7

@_SVUV^YV Y]V^_SQ^^_T_ [Q^Q\Q `aY XQ[alcYY `_b\VU^VT_ YX UVb[aY`c_6
a_S5 _cSVhQojYf XQ _UY^ YX [_^g_S5 `_\^_bcmo Q^Q\_TYh^_ `_SVUV^Yo ^VY]V6
^_SQ^^_T_ [Q^Q\Q S cQ[Yf WV b\dhQpf5 c_ Vbcm `_`lc[Q hYcQcm YX [Q^Q\Q5 d
[_c_a_T_ XQ[al\bp `_b\VU^YZ `YidjYZ UVb[aY`c_a5 UQݷc bYcdQgYo Vg^_]ݷ
eQZ\Q5ݷ Q `_`lc[Q `YbQcm S [Q^Q\5 d [_c_a_T_ XQ[al\bp `_b\VU^YZ hYcQo6
jYZ UVb[aY`c_a5 `aYS_UYc [ `_\dhV^Yo bYT^Q\Q \RPYRYN7 ?c\YhYV S c_]5 hc_
XUVbm _RQ b\dhQp ^V pS\pocbp eQcQ\m^l]YD cQ[5 `_b\V `_\dhV^Yp bYcdQgYY
Vg^_]ݷ eQZ\Q5ݷ S__RjV T_S_ap5 S_X]_W^_5 hc_ _UY^ YX b\VUdojYf SlX_S_S
B514 `a_hYcQVc YX c_T_ WV `_c_[Q [Q[YV6c_ UQ^^lV7 Nc_ `a_YX_ZUݷc5 Vb\Y
[Q[_Z6c_ UadT_Z `a_gVbb b^_SQ _c[a_Vc c_c WV [Q^Q\ ^Q XQ`Ybm7 @aY nc_]
Sbݷ SaV]p5 `_[Q ^Y _U^_T_ `YidjVT_ UVb[aY`c_aQ S bYbcV]V ^Vc5 B514 RdUVc
`a_U_\WQcm S_XSaQjQcm 95 bYT^Q\YXYadp _ bYcdQgYY [_^gQ eQZ\Q7 B XQ`Ybmo
Y \RPYRYN bYcdQgYp Q^Q\_TYh^Q5 f_cp Yb`_\mX_SQcm nc_ bS_ZbcS_ ^Q `aQ[cY[V
cadU^_7

>7<7:?7 ;aQc[YV bSVUV^Yp _ caQbbYa_S[V

CaQbbYa_S[Q _Rlh^_ `aY]V^pVcbp `aY _c\QU[V `a_TaQ]]7 3 aVWY]V caQb6
bYa_S[Y _UY^ `a_gVbb 1_c\QUhY[2 [_^ca_\YadVc Sl`_\^V^YV UadT_T_ `a_gVbbQ
1_c\QWYSQV]_Z `a_TaQ]]l25 ]_WVc _bcQ^_SYcm VT_5 `a_b]_caVcm Y YX]V^Ycm
b_UVaWY]_V VT_ `Q]pcY5 Sl`_\^Ycm S `_iQT_S_] aVWY]V5 dbcQ^_SYcm c_h6
[Y _bcQ^_SQ5 `a_U_\WYcm Sl`_\^V^YV U_ c_h[Y _bcQ^_SQ Y\Y U_ bYbcV]^_T_
SlX_SQ Y c7 `7

3 ?B ^>9H caQbbYa_S[Q `_UUVaWYSQVcbp bYbcV]^l] SlX_S_] @DB135C

9>D @DB13519>D B5AE5CD5 9>D @945 F?94 3144B5 F?94 341D12D



<A9 ?RkV[cl Y db\dTY _`VaQgY_^^_Z bYbcV]l

3 [QhVbcSV `QaQ]VcaQ B5AE5CD SlX_S `_\dhQVc _U^d YX S_X]_W^lf [_]Q^U
1[Q[YV [_^[aVc^_ UVZbcSYp5 bSpXQ^^lV b caQbbYa_S[_Z5 caVRdocbp27 9^cVa6
`aVcQgYp _bcQ\m^lf `QaQ]Vca_S XQSYbYc _c [_]Q^Ul7

>QhQcm caQbbYa_S[d ]_W^_ USd]p b`_b_RQ]YC XQ`dbcYcm caQbbYadV]do
`a_TaQ]]d b ^QhQ\Q Y\Y `aYb_VUY^Ycmbp [ bdjVbcSdojV]d 1aQR_cQojV6
]d2 `a_gVbbd7 3 `VaS_] b\dhQV _c\QUhY[ UV\QVc 6?B;5 `_a_WUݷ^^lZ `a_6
gVbb b^QhQ\Q dbcQ^QS\YSQVc aVWY] _c\QU[Y 1SlXlSQVc @DB135 b [_]Q^U_Z
Y][JLNh][JLNVN25 XQcV] UV\QVc 5H53 `a_TaQ]]l5 `_U\VWQjVZ caQbbYa_S[V7
BaQXd `_b\V 5H53 bYbcV]Q _bcQ^QS\YSQVc caQbbYadV]lZ `a_gVbb Y _c`aQS\pVc
a_UYcV\mb[_]d `a_gVbbd 1_c\QUhY[d2 bYT^Q\ \RPLQUMD b_RbcSV^^_ T_S_ap5 U\p
nc_T_ Y ^dW^Q [_]Q^UQ Y][JLNh][JLNVN5 _^Q `aVU`YblSQVc bYbcV]V `aY_bcQ6
^_SYcm `a_gVbb `_b\V 5H537 ?c\QUhY[ U_\WV^ U_WUQcmbp ^dW^_T_ ]_]V^cQ
b `_]_jmo SlX_S_S bV]VZbcSQ G19D5 [_c_alV S nc_] b\dhQV RdUdc _WYUQcm
^V _[_^hQ^Yp `_a_WUݷ^^_T_ `a_gVbbQ5 Q VT_ _bcQ^_SQ U\p caQbbYa_S[Y7 5Q6
\VV _c\QUhY[ ]_WVc XQbcQSYcm _c\QWYSQV]lZ `a_gVbb Sl`_\^Ycm _UY^ iQT b
`_]_jmo [_]Q^Ul Y][JLNh\RWPUN\]NY5 `a_U_\WYcm VT_ Sl`_\^V^YV b `_]_6
jmo Y][JLNhLXW]5 dX^Qcm b_UVaWY]_V aVTYbca_S b `_]_jmo Y][JLNhPN][NP\
Y c7 `7

5\p `aYb_VUY^V^Yp [ bdjVbcSdojV]d `a_gVbbd Yb`_\mXdVcbp SlX_S
@DB135 b [_]Q^U_Z Y][JLNhJ]]JLQ7 @aY nc_] caQbbYadojYZ S_ ]^_TYf b]lb6
\Qf ^QhY^QVc Sl`_\^pcm a_\m a_UYcV\mb[_T_ `a_gVbbQ `_ _c^_iV^Yo [ _c6
\QWYSQV]_]dD S hQbc^_bcY5 bYT^Q\l \RPLQUM `_bl\Qocbp cV`Vam caQbbYad6
ojV]d5 Q ^V Ybf_U^_]d a_UYcV\mb[_]d `a_gVbbd5 f_cp ed^[gYp 75D@@94 S
_c\QWYSQV]_] `a_gVbbV `a_U_\WQVc S_XSaQjQcm YUV^cYeY[Qc_a ^Qbc_pjVT_
a_UYcV\mb[_T_ `a_gVbbQ7

EQ[c bdjVbcS_SQ^Yp SlX_SQ @DB135 Y ^QR_a VT_ _b^_S^lf S_X]_W^_bcVZ
1S _b_RV^^_bcY [_]Q^Ud Y][JLNhJ]]JLQ2 b\VUdVc SbVTUQ Y]Vcm S SYUd `aY _gV^6
[V ]Va5 `aY^Y]QV]lf U\p RVX_`Qb^_bcY7 CQ[5 X\_d]li\V^^Y[5 `_\dhYSiYZ S
SQiVZ bYbcV]V S_X]_W^_bcm XQ`db[Qcm bS_Y `a_TaQ]]l b `_\^_]_hYp]Y c_T_
Y\Y Y^_T_ `_\mX_SQcV\p5 b `_]_jmo @DB135 b]_WVc [_^ca_\Ya_SQcm \oRlV
`a_TaQ]]l5 XQ`djV^^lV _c Y]V^Y c_T_ WV `_\mX_SQcV\p ‑ UQWV Vb\Y5 ^Q`aY6
]Va5 b_RbcSV^^lV `a_TaQ]]l X\_d]li\V^^Y[Q XQ`db[Qocbp S [Q[_Z6^YRdUm
_R_b_R\V^^_Z _R\QbcY UYb[_S_T_ `a_bcaQ^bcSQ5 b_XUQ^^_Z SlX_S_] 38B??D
1b]7 bca7 >7<7;25 hc_ U\p ^QhY^QojYf bYbQU]Y^_S hQbc_ bcQ^_SYcbp `_\^_Z
^V_WYUQ^^_bcmo7 3 hQbc^_bcY5 Vb\Y `_\dhYcm `_\^_]_hYp bYbcV]^_T_ QU]Y6
^YbcaQc_aQ5 `dbcm UQWV S^dcaY 38B??D5 c_ `_UhY^Ycm bVRV Sbo bYbcV]d ‑ UV\_
cVf^Y[Y5 `aYc_] ^V b\Yi[_] b\_W^_Z5 Y bQ]lZ `a_bc_Z b`_b_R nc_T_ ‑ `aY6
]V^Ycm @DB135D _Rlh^_ ]_W^_ ^QZcY Y UadTYV b`_b_Rl5 `a_bc_ _^Y ^Vb[_\m[_
b\_W^VV7



>7=7 CVa]Y^Q\ Y bVQ^b aQR_cl <A:

AYb7 >7?7 BVQ^b aQR_cl b cV[bc_] [^YTY ^Q cVa]Y^Q\V FD=;9;B

>7=7 CVa]Y^Q\ Y bVQ^b aQR_cl

>7=7:7 5aQZSVa cVa]Y^Q\Q Y UYbgY`\Y^Q \Y^YY

@_^pcYV cVa]Y^Q\Q S E>9H6bYbcV]Qf Rl\_ Y _bcQݷcbp _U^Y] YX gV^caQ\m6
^lf5 S _b_RV^^_bcY [_TUQ aVhm YUݷc _R d`aQS\V^YY `a_gVbbQ]Y7 9X^QhQ\m^_
cVa]Y^Q\ `aVUbcQS\p\ b_R_Z dbca_ZbcS_5 [ [_c_a_]d `_U[\ohQocbp [\QSYQ6
cdaQ5 n[aQ^ Y \Y^Yp bSpXYD cV[bc5 ^QRYaQV]lZ ^Q [\QSYQcdaV5 cVa]Y^Q\ _c6
`aQS\p\ S \Y^Yo5 Q Y^e_a]QgYo5 `_\dhV^^do bݷ c_T_ [_^gQݷ \Y^YY5 _c_RaQ6
WQ\ ^Q n[aQ^V7 B_VUY^YS \Y^YVZ bSpXY USQ cVa]Y^Q\Q5 Yf _`VaQc_al ]_T\Y
Rl ]VWUd b_R_Z `__RjQcmbp5 ^_ _Rlh^_ ]VWUd b_R_Z bSpXlSQ\Ybm ^V USQ
cVa]Y^Q\Q5 Q cVa]Y^Q\ Y [_]`mocVa5 `aYhݷ] _UY^ [_]`mocVa ]_T _Rb\dWY6
SQcm ^Vb[_\m[_ UVbpc[_S cVa]Y^Q\_S _U^_SaV]V^^_D [\QSYQcdaQ cVa]Y^Q\Q
Yb`_\mX_SQ\Qbm U\p ^QR_aQ [_]Q^U [_]Q^U^_Z bca_[Y5 n[aQ^ ‑ U\p `_\dhV6
^Yp aVXd\mcQc_S7

@_c_[Y SS_UQ6SlS_UQ5 bSpXQ^^lV b cVa]Y^Q\_]5 hQbc_ S_b`aY^Y]Qocbp
[Q[ ^V[YZ _b_RlZ b\dhQZ5 hc_ Y `_^pc^_C aQR_cQ b cVa]Y^Q\_] `_UaQXd]VSQVc

;BCVa]Y^Q\ FD=;9 `a_YXS_UbcSQ M979D1< NAE9@=5>D L?B@?B1D9?> 1:BB< T72 b `a_iYcl]Y
bY]S_\Q]Y [_UYa_S[Y ;?9A6B7 N[XV]`\pa YX [_\\V[gYY QSc_aQ7 @_\mXdpbm b\dhQV]5 QSc_a
f_cV\ Rl `_R\QT_UQaYcm 1\V[bQ^UaQ @Vb\p[Q5 YXSVbc^_T_ cQ[WV `_U cS_ahVb[Y] `bVSU_^Y6
]_] \?<1B M5C97>5B5 XQ bUV\Q^^lZ \Vc USQUgQcm ^QXQU `_UQa_[7



<A; ?RkV[cl Y db\dTY _`VaQgY_^^_Z bYbcV]l

^Q\YhYV _`ݷ cd bc_a_^dݷ WYS_T_ `_\mX_SQcV\p7 3 hQbc^_bcY5 ed^[gYY Slb_6
[_da_S^VS_T_ SS_UQ6SlS_UQ YX bcQ^UQac^_Z RYR\Y_cV[Y pXl[Q BY `aY]V^p6
oc U\p cVa]Y^Q\_S b_SVaiV^^_ Y^do bcaQcVTYo RdeVaYXQgYY SS_UQ6SlS_UQ5
^VWV\Y U\p \oRlf UadTYf `_c_[_S 1b]7 27<7=7=ݷ 2_\VV c_T_5 ^V[_c_alV f_a_i_
X^Q[_]lV ^Q] [_]Q^Ul [_]Q^U^_Z bca_[Y aQR_cQoc `_6aQX^_]d S XQSYbY]_6
bcY _c c_T_5 bSpXQ^ \Y Yf `_c_[ SlS_UQ b cVa]Y^Q\_] Y\Y `VaV^Q`aQS\V^
[dUQ6c_ VjݷD cQ[5 [_]Q^UQ <C `aY aQR_cV b cVa]Y^Q\_] SlbcaQYSQVc Y]V^Q
eQZ\_S S ^Vb[_\m[_ Q[[daQc^lf [_\_^_[ Y 1`aY b__cSVcbcSdojYf ^Qbca_Z6
[Qf2 ]_WVc bUV\Qcm bS_Z SlS_U aQX^_gSVc^l]5 SbcQSYS S ^VT_ d`aQS\pojYV
NC36`_b\VU_SQcV\m^_bcY5 c_TUQ [Q[ `aY SlS_UV S eQZ\5 [Q^Q\ Y\Y \oR_Z Uad6
T_Z `_c_[5 ^V bSpXQ^^lZ b cVa]Y^Q\_]5 cQ WV [_]Q^UQ SlUQbc SbV Y]V^Q
eQZ\_S S _UY^ bc_\RY[ 1b_RbcSV^^_ T_S_ap5 nc_ RdUVc `a_bc_ b`Yb_[ Y]5^ݷ
aQXUV\ݷ^^lf bY]S_\_] `VaVS_UQ bca_[Y2 Y5 [_^Vh^_ WV5 ^Y[Q[Yf b`VgbY]6
S_\_S5 ]V^pojYf gSVcQ5 S bS_Z SlS_U SbcQS\pcm ^V RdUVc7 Hc_Rl dSYUVcm
ncd aQX^Ygd5 `VaV^Q`aQSmcV SlS_U <C ^Q Sf_U `a_TaQ]]V 31D5 UQS [_]Q^Ud
C>ݷ L 31DݷD [Q[ YXSVbc^_5 31D RVX `QaQ]Vca_S `a_bc_ [_`YadVc bcQ^UQac^lZ
SS_U ^Q bcQ^UQac^lZ SlS_U5 ^_ `_b[_\m[d [Q^Q\5 bSpXlSQojYZ ncY USV `a_6
TaQ]]l5 cVa]Y^Q\_] ^V pS\pVcbp5 Sl dSYUYcV SlUQhd [_]Q^Ul <C S c_] SQ6
aYQ^cV5 [_c_alZ _^Q `aY]V^pVc5 aQR_cQp ^V b cVa]Y^Q\_]7

DX^Qcm5 bSpXQ^ \Y UQ^^lZ [_^[aVc^lZ `_c_[ SS_UQ6SlS_UQ b cVa]Y^Q\_]5
`_XS_\pVc ed^[gYp 9C1DDIC

9>D 9C1DDI19>D 642D

@QaQ]Vca_] nc_Z ed^[gYY b\dWYc eQZ\_SlZ UVb[aY`c_aD Vb\Y _^ bSpXQ^ b
cVa]Y^Q\_]5 ed^[gYp S_XSaQjQVc :5 S `a_cYS^_] b\dhQV ‑ 97 Nc_ RYR\Y_6
cVh^Qp ed^[gYpD ^dW^do Y^e_a]QgYo _^Q `_\dhQVc hVaVX X^Q[_]lZ ^Q]
bYbcV]^lZ SlX_S 6CD1D7

;Q[ ]l dWV _RbdWUQ\Y 1b]7 c7 :5 7:25;7:ݷ Q\eQSYc^_6gYea_SlV cVa]Y^Q6
\l S ^QiV SaV]p ^V `a_YXS_Upcbp5 `_b[_\m[d `aY ^V_Rf_UY]_bcY b Yf a_\mo
]_WVc b`aQSYcmbp \oR_Z ^_dcRd[5 Y nc_ _R_ZUݷcbp ^Q]^_T_ UViVS\V b`VgY6
Q\m^_T_ dbca_ZbcSQ5 Sl`db[QV]_T_ ]Q\l]Y bVaYp]YD SbcaVcYcm Q``QaQc^lV
cVa]Y^Q\l bVT_U^p ]_W^_ aQXSV hc_ S ]dXVpf Y hQbc^lf [_\\V[gYpf7 B \_6
TYhVb[_Z c_h[Y XaV^Yp nc_ ^YhVT_ ^V ]V^pVc5 ed^[gY_^Q\m^_bcm cVa]Y^Q\Q
n]d\YadVcbp `a_TaQ]]^_5 ^_ cVa]Y^Q\ [Q[ bdj^_bcm 1`dbcm Y SYacdQ\m^Qp2
`aY nc_] b_faQ^pVcbp `aQ[cYhVb[Y S ^VYX]V^^_] SYUV7 HQjV SbVT_ S b_SaV6
]V^^lf db\_SYpf _cbdcbcSdVc Y \Y^Yp bSpXYD c_h^VV T_S_ap5 _^Q bdjVbcSdVc
c_\m[_ S SYUV SYacdQ\m^_T_5 `a_TaQ]]^_ n]d\YadV]_T_ _RkV[cQ7 CQ[5 pUaQ
U9>EH Y OB55K\M n]d\Yadoc ^QR_a SYacdQ\m^lf cVa]Y^Q\_S5 Yb`_\mXdp SY6
UV_[Qacd Y [\QSYQcdad [_]`mocVaQ5 ^Q [_c_a_] XQ`djV^Q bYbcV]Q7 Nc_ cV
bQ]lV 5ݷb_\Y^_]ݷ U_bcd`^lV U_ XQ`db[Q TaQeYhVb[_Z `_UbYbcV]lD ]VWUd ^Y6
]Y ]_W^_ `VaV[\ohQcmbp ^QWQcYV] [_]RY^QgYZ J<D6O:5 J<D6O; Y c7 U75 Y Vb\Y
SQ] ^V caVRdVcbp TaQeY[Q 1^Q`aY]Va5 U\p `a_b]_caQ e_c_TaQeYZ25 c_ S_X6
]_W^_bcVZ ncYf [_^b_\VZ S`_\^V ]_WVc fSQcYcm U\p aQR_cl b [_]`mocVa_]7
@aY aQR_cV b bVaSVaQ]Y bYbcV]^lV QU]Y^YbcaQc_al hQbc_ `aVU`_hYcQoc ^V



>7=7 CVa]Y^Q\ Y bVQ^b aQR_cl <A<

AYb7 >7@7 @_ac [\6;<;C aQXkݷ] 1b\VSQ<92 Y icV[Va 1b`aQSQ2

XQ`db[Qcm ^Q ^Yf a `9>4?G ‑ R�_\mido hQbcm aQR_cl Sl`_\^poc S aVWY]V
dUQ\ݷ^^_T_ U_bcd`Q hVaVX bVcm5 Q S cVf aVU[Yf b\dhQpf5 [_TUQ b bVaSVa^_Z ]Q6
iY^_Z `aYf_UYcbp Y]Vcm UV\_ ^V`_baVUbcSV^^_5 U_S_\mbcSdocbp cV[bc_Sl]Y
SYacdQ\m^l]Y [_^b_\p]Y7

@_b\V XQ`db[Q a `9>4?G SYacdQ\m^lV [_^b_\Y ^Y[dUQ ^V UVSQocbp5 `V6
aVZcY ^Q ^Yf ]_W^_ ^QWQcYV] LDB<6J<D6O:5 LDB<6J<D6O; Y c7 U5 Q SVa^dcmbp
S TaQeY[d ‑ ^QWQcYV] J<D6O@5 J<D6OA Y\Y hVT_6c_ Sa_UV5 [_^[aVc^Qp [_]RY6
^QgYp XQSYbYc _c [_^eYTdaQgYY SQiVZ bYbcV]l 1c_h^VV5 _c c_T_5 [Q[do SYa6
cdQ\m^do [_^b_\m Yb`_\mXdVc a `9>4?G25 ^_ S]Vbc_ ^Yf bcQ^_SYcbp dU_R^VV
Yb`_\mX_SQcm b`VgYQ\m^lV _[_^^lV `aY\_WV^Yp5 n]d\YadojYV cVa]Y^Q\5 cQ6
[YV [Q[ HD5B=5 BHFD5 ;?>C?<5 Y c7 `7 3 _c\YhYV _c SYacdQ\m^lf [_^b_\VZ5 TUV
XQ n]d\pgYo cVa]Y^Q\Q _cSVhQVc pUa_ bYbcV]l5 XUVbm ed^[gY_^Q\m^_bcm cVa6
]Y^Q\Q n]d\YadVc _Rlh^Qp `a_TaQ]]Q5 Sl`_\^pojQpbp S SYUV `a_gVbbQD ^_5
[Q[ Y S b\dhQV b SYacdQ\m^l]Y [_^b_\p]Y5 \Y^Yp bSpXY ]VWUd cVa]Y^Q\_]
Y [_]`mocVa_] _[QXlSQVcbp S__RaQWQV]_Z7

BaQS^YcV\m^_ aVU[_ S_X^Y[QVc bYcdQgYp5 caVRdojQp ^Q\YhYp aVQ\m^_Z
\Y^YY bSpXY7 CQ[5 [_]`mocVal5 `aVU^QX^QhV^^lV U\p Yb`_\mX_SQ^Yp S [QhV6
bcSV bVaSVa_S5 Y^_TUQ Sl`db[Qocbp RVX SYUV_[Qacl Y `_acQ U\p `_U[\ohV^Yp
[\QSYQcdalD Sb5ݷ hc_ Vbcm d cQ[_T_ [_]`mocVaQ U\p bSpXY b S^Vi^Y] ]Ya_] ‑
nc_ bVcVSlV Y^cVaeVZbl Y [_^b_\m^lZ `_ac U\p `_U[\ohV^Yp cVa]Y^Q\Q7
B Q``QaQc^_Z c_h[Y XaV^Yp nc_ _Rlh^lZ LXV6`_ac 1YXSVbc^lZ cQ[WV `_U
^QXSQ^YV] [\6;<;25 cQ[ hc_ S]Vbc_ cVa]Y^Q\Q ]_W^_ Yb`_\mX_SQcm _Rlh^lZ
[_]`mocVa 1hQjV SbVT_ ^_dcRd[25 `_U[\ohݷ^^lZ [ cQ[_]d `_acd caݷf`a_S_U6
^l] i^da_] 1aQ^miV cQ[_Z i^da ^QXlSQ\Y 2Dݷ[_[d\m6]_UV^ݷ ^Q R_\miY^6
bcSV b_SaV]V^^lf ^_dcRd[_S Sbca_V^^_T_ LXV6`_acQ dWV ^Vc5 cQ[ hc_ `aY6
f_UYcbp `aY]V^pcm `VaVf_U^Y[ ^\K;LXV5 Q ed^[gY_^Q\m^_bcm cVa]Y^Q\Q
aVQ\YXdVcbp _U^_Z YX bdjVbcSdojYf cVa]Y^Q\m^lfݷ `a_TaQ]]5ݷ d]VojYf
aQR_cQcm b LXV6`_ac_]5 cQ[Yf [Q[ =9>93?=5 8I@5BD5B= Y\Y D5B=9D57 ?Rlh^_
hVaVX [_^b_\m^lZ `_ac Sl`_\^poc c_\m[_ `VaSYh^do ^Qbca_Z[d bYbcV]l5 Q
b c_T_ ]_]V^cQ5 [_TUQ ^QhY^QVc aQR_cQcm U_bcd` [ bVcY5 UQ\m^VZiYV UVZbcSYp
`a_YXS_Upc dUQ\7_^^ݷ

<9E_c_ b bQZcQ 3Y[Y]VUYQ ;_]]_^bD 8DD@CC883?==?>C7G9;9=54917?B78G9;98O9<5C
\5B91<h@?BD7:@77



<A= ?RkV[cl Y db\dTY _`VaQgY_^^_Z bYbcV]l

@_Ua_R^lZ aQbb[QX _ LXV6`_acQf ]l _`dbcY]5 ^_ ^V[_c_alV `_pb^V^Yp Sbݷ WV Rd6
Udc d]Vbc^l7 5\p `VaVUQhY Y^e_a]QgYY XUVbm Yb`_\mXdVcbp caY `a_S_UQ ‑ `_ _U^_]d
^Q [QWU_V ^Q`aQS\V^YV Y Vjݷ _UY^ S [QhVbcSV _RjVZ 7ݷXV]\Yݷ 9^e_a]QgYp `VaVUQݷcbp
`_b\VU_SQcV\m^_5 c_ Vbcm `_ _U^_]d RYcdD RYcl _RkVUY^pocbp S Tad``l 1hQjV SbVT_ ‑
A6RYc^lV RQZcl5 f_cp nc_ XQSYbYc _c ^Qbca_V[25 [QWUQp Tad``Q b^QRWQVcbp b\dWVR^l]Y
RYcQ]Y U\p _R_X^QhV^Yp ^QhQ\Q Y _[_^hQ^Yp `VaVUQhY5 Q cQ[WV5 S_X]_W^_5 [_^ca_\m6
^l] RYc_] hݷc^_bcY5 [_c_alZ b\dWYc U\p _R^QadWV^Yp _iYR_[5 `a_Ybf_UpjYf YX6XQ
n\V[caYhVb[Yf `_]Vf7 9X^QhQ\m^_ LXV6`_acl `aVU^QX^QhQ\Ybm U\p `VaVUQhY UQ^^lf
hVaVX Q^Q\_T_SlV 1T_\_b_SlV2 cV\Ve_^^lV \Y^YY5 U\p hVT_ b `_]_jmo b`VgYQ\m^lf
dbca_ZbcS ‑ ]_UV]_S<: ‑ gYea_SQp Y^e_a]QgYp `VaVS_UY\Qbm S XSd[_S_Z bYT^Q\
cQ[_T_ hQbc_c^_T_ UYQ`QX_^Q5 hc_Rl `_ S_X]_W^_bcY YXRVWQcm `_cVam UQ^^lf `aY `V6
aVUQhV hVaVX cV\Ve_^^do bVcm7 4_\_b_SlV cV\Ve_^^lV \Y^YY U\p `VaVUQhY gYea_Slf
UQ^^lf `_Uf_Upc SVbm]Q db\_S^_ [Q[ aQX YX6XQ bdjVbcSV^^lf Yb[QWV^YZ XSd[_S_T_ bYT6
^Q\QD nc_ ^V ]ViQVc aQX\YhQcm b\_SQ `aY aQXT_S_aV `_ cV\Ve_^d5 ^_ Y^e_a]QgY_^^Qp
bcm_][ݷ T_\_b_S_T_ aQXT_S_aQ ^Yhc_W^Q `_ ]Va[Q] [_]`mocVa^lf bVcVZ7 BQ]lV \dh6
iYV Q^Q\_T_SlV ]_UV]l ^Q bQ]lf [QhVbcSV^^lf T_\_b_Slf \Y^Ypf ]_T\Y aQR_cQcm b_
b[_a_bcmo <A=99 R_U<;D dhYclSQp XQT_\_S[Y `Q[Vc_S Y `a_hYV ^Q[\QU^lV aQbf_Ul5 ^Q
cQ[_Z b[_a_bcY `VaVUQhQ _U^_Z e_c_TaQeYY b b_SaV]V^^_T_ gYea_S_T_ e_c_Q``QaQcQ
XQ^Y]QVc :>6;9 ]Y^dc5 Q c_ Y R_\miV5 Q ^Q R_\VV ^YX[Yf b[_a_bcpf5 ^Q`aY]Va5 B?99
Y\Y :B;99 R_U5 Y S_SbV aQbcpTYSQVcbp ^Q ^Vb[_\m[_ hQb_S5 ^d Q _ `VaVUQhV SYUV_eQZ\_S
]_W^_ Rl\_ UQWV ^V Ud]Qcm7 >Vb]_cap ^Q nc_5 ]_UV]^lZ U_bcd` `_ [_]]dcYadV]l]
cV\Ve_^^l] \Y^Yp] 1UYQ\6Q`2 ^Q adRVWV SV[_S R\QT_UQap U_bcd`^_bcY Y]V^^_ nc_T_
SYUQ \Y^YZ bSpXY Rl\ _b^_S^l] b`_b_R_] `_U[\ohV^Yp [ 9^cVa^Vcd U\p iYa_[_Z `dR6
\Y[Y5 VT_ `_`d\pa^_bcm `_i\Q ^Q b`QU \Yim b `_pS\V^YV] UViݷS_T_ Y baQS^YcV\m^_
Rlbca_T_ U_bcd`Q hVaVX bVcY ]_RY\m^_Z bSpXY7

@_b[_\m[d LXV6`_acl `aVU^QX^QhQ\Ybm S _b^_S^_] U\p `_U[\ohV^Yp cV\Ve_^^lf
]_UV]_S5 Q b[_a_bcm `VaVUQhY UQ^^lf hVaVX cQ[YV ]_UV]l ^Y[_TUQ ^V Rl\Q Slb_[_Z5
^V Rl\_ _b_R_T_ b]lb\Q R_a_cmbp XQ dSV\YhV^YV b[_a_bcY bQ]Yf LXV6`_ac_S7 2_\m6
iY^bcS_ Q``QaQc^lf aVQ\YXQgYZ LXV6`_ac_S ^V `_UUVaWYSQVc b[_a_bcY SliV5 hV]
::>;99 R_U5 hc_5 [_^Vh^_5 _hV^m ]Q\_ U\p `VaVUQhY UQ^^lf `aY Yf b_SaV]V^^lf _Rk6
Qf5[ݷ ^_ `aY nc_] ]^_T_[aQc^_ `aVS_bf_UYc `_caVR^_bcY S b[_a_bcY `aY `_U[\ohV^YY
cVa]Y^Q\Q7 3 bQ]_] UV\V5 ]Q\_ [c_ d]VVc ^QRYaQcm cV[bc b_ b[_a_bcmo5 `aVSliQojVZ
=99 X^Q[_S S ]Y^dcd5 Q U\p `VaVUQhY cV[bcQ b cQ[_Z b[_a_bcmo fSQcY\_ Rl 1UQWV b
^V[_c_al] XQ`Qb_]2 b[_a_bcY S :99 R_U7 CV[bc5 `VaVUQSQV]lZ ^Q cVa]Y^Q\ b_ bc_a_^l
[_]`mocVaQ5 Y]VVc bdjVbcSV^^_ R�_\miYV _Rkݷ]l5 `_b[_\m[d ]_WVc S[\ohQcm n\V]V^cl
_e_a]\V^Yp5 d`aQS\pojYV 5C31@56`_b\VU_SQcV\m^_bcY Y c7 `75 [ c_]d WV aQR_cQojYV
`a_TaQ]]l hQbc_ TV^VaYadoc `_c_[Y cV[bcQ5 YX [_c_alf hV\_SV[ SlfSQclSQVc c_\m[_
bQ]lV SQW^lV eaQT]V^clD ^_ Y XUVbm b[_a_bcm S B?99 R_U _RVb`VhYSQVc S`_\^V [_]6
e_ac^lV db\_SYp aQR_cl7

?c]VcY] XQ_U^_5 hc_ `aY `aVU_bcQS\V^YY dUQ\ݷ^^_T_ U_bcd`Q [ ]QiY^V
cQ[WV Yb`_\mXdVcbp `a_TaQ]]^Qp n]d\pgYp cVa]Y^Q\QD S a_\Y n]d\pc_aQ Sl6

<:B\_S_ =?45= _RaQX_SQ^_ [Q[ b_[aQjV^YV _c =?4E<1D?B 1>4 45=?4E<1D?B5 hc_ Rd[SQ\m6
^l] _RaQX_] _caQWQVc ed^[gYo nc_T_ dbca_ZbcSQ7

<;2_U 1Q^T\7 21E42 ‑ VUY^YgQ YX]VaV^Yp b[_a_bcY5 ^Q [_c_a_Z aQR_cQVc \Y^Yp `VaV6
UQhY Y^e_a]QgYYD ncQ VUY^YgQ b__cSVcbcSdVc _U^_]d ݷbY]S_\dݷ S bV[d^Ud5 `aY nc_] `_U
bY]S_\_] `_^Y]QVcbp ^V[Qp ^VUV\Y]Qp VUY^YgQ Y^e_a]QgYYD U\p \Y^YZ b US_Yh^l] [_UY6
a_SQ^YV]5 Q `_hcY SbV [_]`mocVa^lV [Q^Q\l bSpXY Y]V^^_ cQ[_Sl5 cQ[Y] bY]S_\_] RdUVc
RYc5 ^_ `aY YX]VaV^YY b[_a_bcY LXV6`_acQ S Yc_T_S_V hYb\_ 1S UQ^^_] b\dhQV <A=992 Sf_6
Upc b\dWVR^lV RYcl5 cQ[ hc_ aVQ\m^Qp b[_a_bcm `VaVUQhY 1S RYcQf S bV[d^Ud2 ^Vb[_\m[_
]V^miV7
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bcd`QVc bVaSVa^Qp `a_TaQ]]Q 1cQ[ ^QXlSQV]lZ UV]_^25 `aVU_bcQS\pojQp
U_bcd` ‑ CC845 D5<>5D4 Y\Y Yf Q^Q\_T7

;Q[_SQ Rl ^Y Rl\Q `aYa_UQ cVa]Y^Q\m^_T_ dbca_ZbcSQ5 RdUm nc_ eYXY6
hVb[YZ cVa]Y^Q\ Y\Y n]d\YadV]lZ 1\oRl] YX Y]VojYfbp b`_b_R_S25 ]VWUd
^Y] Y `a_TaQ]]Q]Y5 Sl`_\^pojY]Y _`VaQgYY SS_UQ6SlS_UQ5 ^Qf_UYcbp b`V6
gYeYhVb[YZ b\_Z `a_TaQ]]^_T_ d`aQS\V^Yp5 ^QXlSQV]lZ UYbgY`\Y^_Z \Y6
^YY 1nc_c cVa]Y^ ‑ ^V b\Yi[_] dUQh^Qp [Q\m[Q Q^T\YZb[_T_ <9>5 49C39@<9>55
^_ R_\VV dUQh^_T_ Y\Y f_cp Rl dbc_ZhYS_T_ `VaVS_UQ cQ[ Y ^V `_pSY\_bm27
Hc_Rl `_^pcm5 S hV] XQ[\ohQVcbp Vݷ a_\m5 aQbb]_caY] `a_bcVZiYZ `aY]Va ‑
^QWQcYV [_]RY^QgYY [\QSYi LDB<6L7 9XSVbc^_5 hc_ `aY nc_] Q[cYS^Qp `a_6
TaQ]]Q `_\dhQVc bYT^Q\ \RPRW]D S_`a_b S c_]5 _c[dUQ nc_c bYT^Q\ RVaݷcbp7
Pb^_5 hc_ _Rlh^lZ cVa]Y^Q\ ‑ dbca_ZbcS_5 `VaVUQojVV Y `aY^Y]QojVV UQ^6
^lV5 ‑ ^YhVT_ ^V X^QVc _ bYT^Q\Qf ?B ^>9H Y S__RjV ]_WVc aQR_cQcm b aQX^l6
]Y _`VaQgY_^^l]Y bYbcV]Q]Y7 @_nc_]d \_TYh^_ `aVU`_\_WYcm5 hc_ bYT^Q\
TV^VaYadVc bQ]Q bYbcV]Q5 `_\dhYS _c cVa]Y^Q\Q ^V[YZ b`VgYQ\m^lZ bY]S_\7
Nc_ UVZbcSYcV\m^_ cQ[C `_ ^QWQcYo LDB<6L cVa]Y^Q\ `a_bc_ TV^VaYadVc bY]6
S_\ b [_U_] <7 ;bcQcY5 nc_ SVa^_ ^V c_\m[_ U\p LDB<6LC LDB<6J TV^VaYadVc
:5 LDB<6K ‑ ; Y c7 U75 [_]RY^QgYY LDB<6c b__cSVcbcSdVc [_U ;?5 UQ\VV YUdc
LDB<6d5 LDB<6e Y LDB<6f5 `_a_WUQojYV [_Ul ;@5 ;A Y ;B7 @_\dhYS bY]S_\ b
[_U_] <5 UaQZSVa cVa]Y^Q\Q5 `_UhY^ppbm ^Qbca_Z[Q] UYbgY`\Y^l \Y^YY5 aQb6
bl\QVc `a_gVbbQ]5 aQR_cQojY] `_U d`aQS\V^YV] UQ^^_T_ cVa]Y^Q\Q5 bYT^Q\
\RPRW]7

C_h^VV T_S_ap5 bYT^Q\ _c`aQS\pVcbp `a_gVbbQ] cV[djVZ Tad``l S bVQ^bV5 bSpXQ^^_]
b UQ^^l] cVa]Y^Q\_]D aQXT_S_a _ Tad``Qf `a_gVbb_S Y bVQ^bQf d ^Qb Vjݷ S`VaVUY7

Ed^[gYY UYbgY`\Y^l \Y^YY ^V _TaQ^YhYSQocbp aQbbl\[_Z bYT^Q\_S
`_\mX_SQcV\mb[Y] `a_gVbbQ]7 >Q`aY]Va5 [_TUQ Q[cYS^Qp `a_TaQ]]Q hYcQVc
cV[bc_Sdo Y^e_a]QgYo5 SS_UY]do `_\mX_SQcV\V]5 cVa]Y^Q\ aQbb]QcaYSQVc
^V[_c_alV [_Ul bY]S_\_S [Q[ [_]Q^Ul U\p aVUQ[cYa_SQ^Yp SS_UY]_Z bca_6
[YC ^QWQcYV [\QSYiY K13;C@135 `aYS_UYc [ dUQ\V^Yo `_b\VU^VT_ SSVUݷ^^_T_
bY]S_\Q5 Y c_ WV bQ]_V `a_YX_ZUݷc5 Vb\Y Sl ^QW]ݷcV LDB<6\896D6H 1Y c_5
Y UadT_V TV^VaYadVc bY]S_\ b [_U_] :;@25 ^QWQcYV LDB<6` dUQ\pVc gV\Y[_]
`_b\VU^VV SSVUݷ^^_V b\_S_5 LDB<6[ `aYS_UYc [ c_]d5 hc_ SS_UY]Qp bca_[Q
`_Sc_a^_ _c_RaQWQVcbp ^Q n[aQ^V 1ncY] ]_W^_ S_b`_\mX_SQcmbp5 Vb\Y SlS_U
[Q[_Z6c_ UadT_Z `a_TaQ]]l Yb`_acY\ YX_RaQWV^YV cV[djVZ bca_[Y25 LDB<6^
_hYjQVc SS_UY]do bca_[d5 cQ[ Y ^V `VaVUQS Vݷ Q[cYS^_Z `a_TaQ]]V7 3bݷ nc_
`a_Ybf_UYc RVX dhQbcYp Q[cYS^_Z `a_TaQ]]l5 SbV ^V_Rf_UY]lV UVZbcSYp Sl6
`_\^pVc UYbgY`\Y^Q \Y^YY7

;Q[ ]l Sb[_aV dSYUY]5 UYbgY`\Y^d \Y^YY ]_W^_ `VaV`a_TaQ]]Ya_SQcm5
hc_Rl UaQZSVa cVa]Y^Q\Q _c`aQS\p\ \RPRW] `_ [Q[_Z6\YR_ UadT_Z [_]RY^Q6
gYY [\QSYi Y\Y ^V _c`aQS\p\ VT_ S_SbVD `_b\V cQ[_T_ `VaV`a_TaQ]]Ya_SQ^Yp
bY]S_\ b [_U_] < RdUVc `a_bc_ `VaVUQ^ aQR_cQojVZ `a_TaQ]]V ^Q bcQ^UQac6
^lZ SS_U7 C_h^_ cQ[ WV ]_Tdc Rlcm YX]V^V^l Y\Y _c]V^V^l _b_RlV a_\Y
bY]S_\_S5 aVUQ[cYadojYf SS_UY]do bca_[d5 Y ncY] `_\mXdocbp a_USY6`ݷ
^dclVݷ `a_TaQ]]l5 hc_Rl bUV\Qcm aVUQ[cYa_SQ^YV bca_[Y dU_R^VV7 3l dWV



<A? ?RkV[cl Y db\dTY _`VaQgY_^^_Z bYbcV]l

драйвер терминала

процессы сеанса

Я Д Р О

дисциплина линии

драйвер COM-порта

терминал

линия связи

драйвер терминала

монитор

процессы сеанса

Я Д Р О

дисциплина линии

клавиатура

эмулятор консоли

драйвер видеокарты

драйвер клавиатуры

драйвер терминала

процессы сеанса

Я Д Р О

дисциплина линии

драйвер главного

устр. псевдотерминала

процесс-эмулятор
терминала

AYb7 >7A7 BVQ^b `_U d`aQS\V^YV] aVQ\m^_T_ cVa]Y^Q\Q 1SSVafd25 SYacdQ\m^_Z
[_^b_\Y 1S bVaVUY^V2 Y `bVSU_cVa]Y^Q\Q 1S^YXd2

^QSVa^p[Q `aYSl[\Y [ S_X]_W^_bcY Yb`_\mX_SQcm [\QSYiY 5ݷ]_\bcaVݷ QSc_6
U_`YblSQ^Yo [_]Q^U Y Y]ݷ^ eQZ\_S5 `_Sc_aV^Yo aQ^VV SSVUݷ^^lf [_]Q^U
bcaV\[_Zݷ SSVafݷD `a_TaQ]]l5 `aVU_bcQS\pojYV SbV ncY S_X]_W^_bcY5 cQ[YV
[Q[ [_]Q^U^lZ Y^cVa`aVcQc_a 21C8 Y _c\QUhY[ 7425 Sl^dWUV^l UV\Qcm Sbݷ
nc_ bQ]Y5 `_b[_\m[d UYbgY`\Y^Q \Y^YY cQ[ ^V d]VVcD XQc_ U\p SbVT_ nc_T_
Y]Vocbp RYR\Y_cV[Y5 ^QYR_\VV YXSVbc^Qp YX ^Yf ^QXlSQVcbp PW^ [514<9>57

AQbb]_caY] bYcdQgYo b `a_TaQ]]_Z HD5B=7 Pb^_5 hc_ `aY ^QWQcYY LDB<6L
`_\dhYcm \RPRW] U_\W^Q ^V bQ]Q `a_TaQ]]Q HD5B=5 Q cV `a_gVbbl5 [_c_alV
XQ`djV^l S Vݷ _[_i[V7 B_RbcSV^^_ T_S_ap5 bQ]Q `_ bVRV `a_TaQ]]Q HD5B=5
RdUdhY _[_^^l] `aY\_WV^YV]5 Y ^V `_\dhQVc ^Y[Q[_T_ \RPRW]5 `_ [aQZ^VZ
]VaV5 [_TUQ Q[cYS^_ Y]V^^_ Vݷ _[^_ Y ]l ^QWQ\Y LDB<6L7 3]Vbc_ nc_T_ _^Q `_6
\dhQVc [\QSYQcda^_V b_RlcYV _c bYbcV]l a `9>4?G5 bSYUVcV\mbcSdojVV
_ ^QWQcYY [_]RY^QgYY [\QSYi7 >_ TV^VaYa_SQcm bYT^Q\ U\p XQ`djV^^lf `_U
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Vݷ d`aQS\V^YV] `a_gVbb_S VZ ^V ^dW^_5 U_bcQc_h^_ `VaVUQcm bY]S_\ b [_U_] <
UaQZSVad `bVSU_cVa]Y^Q\Q5 Y UaQZSVa 1R\QT_UQap ^Qbca_Z[Q] UYbgY`\Y^l
\Y^YY2 `_bcd`Yc cQ[ WV5 [Q[ Vb\Y Rl ^Q ]VbcV `a_TaQ]]l Rl\ ^Qbc_pjYZ
cVa]Y^Q\ ‑ c_ Vbcm `VaVfSQcYc bY]S_\ Y S]Vbc_ ^VT_ SlUQbc bYT^Q\ \RPRW]7

1^Q\_TYh^_ _Rbc_pc UV\Q Y `aY ^QWQcYY LDB<6M 1Y]YcQgYp [_^gQ eQZ\Q27
@a_TaQ]]V HD5B= ^V ^dW^_ XQ[alSQcm [Q^Q\ bSpXY b Q[cYS^_Z `a_TaQ]]_Z5
Sl`_\^pojVZbp S Vݷ _[_i[V5 cV] R_\VV hc_ nc_T_ Y ^V\mXp UV\Qcm5 SVUm bVQ^b
_U^Y] NXO’_] ^V XQ[Q^hYSQVcbp5 S [ݷ^ ]_Tdc Rlcm Y UadTYV XQ`djV^^lV `a_6
TaQ]]lC `aVUbcQSmcV5 hc_ Sl S _[_i[V HD5B=’Q XQ`dbcY\Y [_]Q^Ud 31D5 `_c_]
^QWQ\Y LDB<6M5 ^_ S]Vbc_ c_T_5 hc_Rl SVa^dcmbp S [_]Q^U^lZ Y^cVa`aVcQc_a5
HD5B= XQ[al\bpD SapU \Y SQ] cQ[_V `_^aQSYcbp7 @a_TaQ]]Q HD5B= UVZbcSd6
Vc Y^QhVC _^Q `a_bc_ `VaVUQݷc UaQZSVad cVa]Y^Q\Q bY]S_\5 b__cSVcbcSdojYZ
[_]RY^QgYY LDB<6M5 c_ Vbcm bY]S_\ b [_U_] =7 @_\dhYS VT_5 UaQZSVa cVa]Y6
^Q\Q ‑ cQ VT_ hQbcm5 [_c_ado ^QXlSQoc UYbgY`\Y^_Z \Y^YY ‑ _RVb`VhYc5
hc_Rl R\YWQZiYZ SlX_S B5145 Sl`_\^V^^lZ ^Q nc_] \_TYhVb[_] cVa]Y^Q\V5
SVa^d\ 95 c_ Vbcm bYT^Q\YXYa_SQ\ _ bYcdQgYY Vg^_]ݷ eQZ\Q7ݷ

>7=7;7 BVQ^bl Y Tad``l `a_gVbb_S

5\p _RkVUY^V^Yp `a_gVbb_S5 XQ`djV^^lf `_\mX_SQcV\V] S f_UV aQR_cl b
_U^_T_ cVa]Y^Q\Q5 S E>9H6bYbcV]Qf SSVUV^_ `_^pcYV bVQ^bQ 7 AVQ\YXdVcbp ncQ
bdj^_bcm _hV^m `a_bc_C d [QWU_T_ `a_gVbbQ Vbcm YUV^cYeY[Qc_a bVQ^6
bQ 1C945 C5CC9?> 9425 Q bQ] bVQ^b 1Rd[SQ\m^_2 b_bc_Yc YX `a_gVbb_S5 Y]VojYf
_UY^Q[_SlZ YUV^cYeY[Qc_a bVQ^bQ5 c_ Vbcm bVQ^b `aVUbcQS\pVc b_R_Z _`aV6
UV\ݷ^^_V ]^_WVbcS_ `a_gVbb_S7 BVQ^bd ]_WVc `aY^QU\VWQcm d`aQS\pojYZ
cVa]Y^Q\ 5 ^V R_\VV hV] _UY^ 1S_X]_W^_5 ^Y _U^_T_2D b UadT_Z bc_a_^l5
cVa]Y^Q\ ]_WVc b\dWYcm d`aQS\pojY] U\p bVQ^bQ5 ^_ ^V R_\VV hV] _U^_T_
1Y\Y ^Y U\p _U^_T_ ^V b\dWYcm27 BVQ^b _Rlh^_ b_XUQݷcbp S c_c ]_]V^c5 [_TUQ
`_\mX_SQcV\m S_iݷ\ S bYbcV]d hVaVX SYacdQ\m^do [_^b_\m Y\Y b Yb`_\mX_6
SQ^YV] dUQ\ݷ^^_T_ U_bcd`Q 1Y\Y b `_]_jmo ^Qbc_pjVT_ cVa]Y^Q\Q5 f_cp S
^QiV SaV]p cQ[_V SbcaVhQVcbp aVU[_27 =V^VV _hVSYU^_5 hc_ ^_SlZ bVQ^b b_6
XUQݷcbp5 [_TUQ `_\mX_SQcV\m XQ`db[QVc `a_TaQ]]d5 n]d\Yadojdo cVa]Y^Q\5
^Q`aY]Va5 HD5B=D Y^QhV T_S_ap5 `aY aQR_cV S _R_\_h[V a `9>4?G d SQb RdUVc
`_ ]V^miVZ ]VaV bc_\m[_ bVQ^b_S5 b[_\m[_ _c[alc_ _[_iV[ HD5B= Y UadTYf
`_U_R^lf `a_TaQ]]5 `\ob Vjݷ _UY^5 b_XUQ^^lZ `aY XQ`db[V _[_^^_T_ ]V^V6
UWVaQ7

3 aQ][Qf _U^_T_ bVQ^bQ `a_gVbbl ]_Tdc Rlcm aQXRYcl ^Q _cUV\m^lV Tad`6
`l 7 4ad``Q `a_gVbb_S Sf_UYc S bVQ^b gV\Y[_]5 c_ Vbcm S _U^d Tad``d ^V ]_Tdc
Sf_UYcm `a_gVbbl YX aQX^lf bVQ^b_S7 =Y^Y]d] _U^Q Tad``Q S bVQ^bV SbVTUQ
`aYbdcbcSdVc5 _^Q S_X^Y[QVc `aY b_XUQ^YY bVQ^bQ7 3 [QWU_] bVQ^bV5 Y]Vo6
jV] d`aQS\pojYZ cVa]Y^Q\5 _U^Q Tad``Q `a_gVbb_S ^QXlSQVcbp cV[djVZ
Tad``_Z<<5 Q _bcQ\m^lV Tad``l c_T_ WV bVQ^bQ ‑ e_^_Sl]Y Tad``Q]Y<=7

<<1^T\YZb[YZ _aYTY^Q\ nc_T_ cVa]Y^Q ‑ 6?B57B?E>4 7B?E@5 hc_ ]_W^_ Rd[SQ\m^_ `VaV6
SVbcY [Q[ Tad``Qݷ `VaVU^VT_ `\Q^Q7ݷ

<=1^T\7 213;7B?E>4 7B?E@7
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2573
сеанс 2573

группа 2573

2581

2597

2599

3077

2582

2617

группа 2581

группа 2617

2764

сеанс 2764

AYb7 >7B7 BVQ^bl Y Tad``l `a_gVbb_S

<oRQp YX Tad`` bVQ^bQ5 Y]VojVT_ d`aQS\pojYZ cVa]Y^Q\5 ]_WVc Rlcm S \o6
R_Z ]_]V^c ^QX^QhV^Q cV[djVZ5 c_TUQ RlSiQp cV[djQp bcQ^_SYcbp e_^_S_Z7
B ^V[_c_a_Z ^QcpW[_Z ]_W^_ bhYcQcm5 hc_ S bVQ^bV5 ^V Y]VojV] d`aQS\po6
jVT_ cVa]Y^Q\Q5 SbV Tad``l pS\pocbp e_^_Sl]Y5 ^_ ^Q bQ]_] UV\V cV[djQp
Tad``Q ‑ nc_5 [Q[ ]l Sb[_aV dSYUY]5 bS_ZbcS_ cVa]Y^Q\Q5 Q ^V bVQ^bQ5 cQ[
hc_ S bVQ^bV RVX cVa]Y^Q\Q `_^pcYV cV[djVZ Tad``l `a_bc_ ^V[_]d `_UUVa6
WYSQcm7

4ad``l `a_gVbb_S YX^QhQ\m^_ XQUd]Q^l U\p _RkVUY^V^Yp `a_gVbb_S5 aQ6
R_cQojYf ^QU _RjVZ XQUQhVZ7 ;_]Q^U^lZ Y^cVa`aVcQc_a _Rlh^_ b_XUQݷc ^_6
Sdo Tad``d `a_gVbb_S U\p Sl`_\^V^Yp [QWU_Z `_UQ^^_Z [_]Q^Ul5 cQ[ hc_
SbV `a_gVbbl5 `_a_WUݷ^^lV S _cSVc ^Q [QWUdo [_^[aVc^do [_]Q^Ud `_\m6
X_SQcV\p5 _[QXlSQocbp _RkVUY^V^l S _U^d Tad``dD S hQbc^_bcY5 `aY XQ`db[V
[_^SVZVaQ SbV VT_ n\V]V^cl _RkVUY^pocbp S Tad``d7 4ad``Q `a_gVbb_S Y]VVc
bS_Z YUV^cYeY[Qc_a5 [_c_alZ ^QXlSQoc @794 1@B?35CC 7B?E@ 9427

@a_gVbb ^Qb\VUdVc `aY^QU\VW^_bcm [ bVQ^bd Y Tad``V _c bS_VT_ ^V`_baVU6
bcSV^^_T_ `aVU[Q ‑ `aY SlX_SV 6?B; `QaQ]Vcal C94 Y @794 ^V YX]V^pocbp7
?U^Q[_ `a_gVbb ]_WVc `aY WV\Q^YY dZcY S ^_Sdo Tad``d Y\Y UQWV S ^_SlZ
bVQ^b7 4_S_ap [_^[aVc^VV5 `a_gVbb ]_WVcC

∙ b_XUQcm bVQ^bD _U^_SaV]V^^_ b_XUQݷcbp Y Tad``Q5 `aYhݷ] `a_gVbb5 b_6
XUQSiYZ bVQ^b5 QSc_]QcYhVb[Y bcQ^_SYcbp \YUVa_] Y bVQ^bQ5 Y Tad``lD
YUV^cYeY[Qc_a bVQ^bQ Y YUV^cYeY[Qc_a Tad``l SbVTUQ aQS^l YUV^cY6
eY[Qc_ad `a_gVbbQ5 Yf b_XUQSiVT_D

∙ b_XUQcm Tad``d S aQ][Qf c_T_ WV bVQ^bQ5 `aY nc_] `a_gVbb bcQ^_SYcbp
\YUVa_] Tad``lD

∙ `VaVZcY S UadTdo Tad``d c_T_ WV bVQ^bQ7
?c]VcY] Vjݷ _UY^ ]_]V^cC `a_gVbb ^V ]_WVc b_XUQcm ^_SlZ bVQ^b5 Vb\Y _^
dWV pS\pVcbp \YUVa_] bVQ^bQ5 c_ Vbcm VT_ C94 b_S`QUQVc b @94’_]5 Y ^V ]_WVc
b_XUQcm ^_Sdo Tad``d5 Vb\Y dWV pS\pVcbp \YUVa_] Tad``l5 c_ Vbcm VT_ @794
b_S`QUQVc b @94’_]7 Nc_ dcSVaWUV^YV ]_W^_ dbY\YcmC Vb\Y `a_gVbb pS\pVcbp
\YUVa_] Tad``l 1Y\Y cV] R_\VV \YUVa_] bVQ^bQ25 c_ _^ ^V ]_WVc b_XUQSQcm
^Y Tad``5 ^Y bVQ^b_S7 3 bQ]_] UV\V5 Sbp[YZ \YUVa bVQ^bQ pS\pVcbp cQ[WV Y
\YUVa_] Tad``l5 S_X^Y[iVZ S ]_]V^c b_XUQ^Yp bVQ^bQD [Q[ b\VUbcSYV5 _^ ^V
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]_WVc b_XUQSQcm ^Y Tad``5 ^Y bVQ^b_S5 SVUm YUV^cYeY[Qc_a c_T_ Y UadT_T_
dWV XQ^pc 1Y] WV bQ]Y]27 B UadT_Z bc_a_^l5 \YUVa Tad``l5 ^V pS\pojYZ6
bp \YUVa_] bVQ^bQ5 ^V ]_WVc b_XUQcm ^_SlZ bVQ^b5 SVUm `aY nc_] U_\W^Q
S_X^Y[^dcm Tad``Q b cV] WV YUV^cYeY[Qc_a_]5 Q nc_c YUV^cYeY[Qc_a dWV
XQ^pc7

3bV ncY ]VfQ^YX]l SSVUV^l S ?B ^>9H U\p _R\VThV^Yp d`aQS\V^Yp `a_gVb6
bQ]Y7 >Q`aY]Va5 `aY ^QWQcYY [_]RY^QgYY LDB<6LC bYT^Q\ \RPRW] `_\dhQoc
c_\m[_ `a_gVbbl cV[djVZ Tad``l5 Q e_^_SlV `a_U_\WQoc aQR_cd7 2_\VV c_6
T_5 bQ] `_ bVRV SS_U b cVa]Y^Q\Q aQXaViݷ^ c_\m[_ `a_gVbbQ] cV[djVZ Tad``l7
E_^_SlZ `a_gVbb `aY `_`lc[V hcV^Yp b cVa]Y^Q\Q `aY_bcQ^QS\YSQVcbp bYT6
^Q\_] \RP]]RW7 =_W^_ 1^_ ^V _RpXQcV\m^_2 XQ`aVcYcm e_^_Sl] Tad``Q] cQ[6
WV Y SlS_U ^Q cVa]Y^Q\7 6b\Y `_\mX_SQcV\mb[Qp bVbbYp aQR_cl b cVa]Y^Q\_]
`_ c_Z Y\Y Y^_Z `aYhY^V XQSVaiY\Qbm ‑ ^Q`aY]Va5 `_\mX_SQcV\m Sl[\ohY\
cVa]Y^Q\5 aQX_aSQ\ b_VUY^V^YV dUQ\ݷ^^_T_ U_bcd`Q Y\Y XQ[al\ _[^_ `a_6
TaQ]]l HD5B=5 c_ `a_gVbbl cV[djVZ Tad``l `_\dhQc bYT^Q\ \RPQ^Y5 `aYhݷ]
Vb\Y Y^cVa`aVcQc_a [_]Q^U^_Z bca_[Y Rl\ S cV[djVZ Tad``V 1[Q[ `aQSY6
\_5 nc_ _X^QhQVc5 hc_ _^ WUQ\ SS_UQ _hVaVU^_Z [_]Q^Ul25 c_ _^ bQ]5 `_\dhYS
\RPQ^Y5 aQX_i\ݷc nc_c WV bYT^Q\ SbV] `a_gVbbQ] bS_VT_ bVQ^bQD Vb\Y cV[djVZ
Tad``_Z Rl\Y UadTYV `a_gVbbl5 Y^cVa`aVcQc_a `_Z]ݷc5 hc_ _^Y XQSVaiY\Ybm
`_ \RPQ^Y5 Y S nc_] b\dhQV c_WV aQX_i\ݷc SbV] _bcQ\m^l] `a_gVbbQ] bVQ^6
bQ \RPQ^YD `aY]VhQcV\m^_5 hc_ Vb\Y Y^cVa`aVcQc_a XQSVaiYcm [_]Q^U_Z 5H9D
Y\Y ^QWQcYV] LDB<6M 1b_XUQS bYcdQgYo Vg^_]ݷ eQZ\Q25ݷ aQbbl\Qcm \RPQ^Y
_^ ^V bcQ^Vc5 cQ[ hc_ e_^_SlV `a_gVbbl5 Vb\Y cQ[YV S bVQ^bV Rl\Y5 _bcQ^dc6
bp aQR_cQcm7 3__RjV ]VfQ^YX] bVQ^b_S Y Tad`` b_XUQ^ S _b^_S^_] U\p c_T_5
hc_Rl ]_W^_ Rl\_ dbcQ^_SYcm5 [Q[Yf `a_gVbb_S ^V`_baVUbcSV^^_ [QbQocbp
UVZbcSYp5 Sl`_\^pV]lV `_\mX_SQcV\V] cVa]Y^Q\Q7

AQbb]_caY] [aQc[_ bYbcV]^lV SlX_Sl Y ed^[gYY5 Y]VojYV _c^_iV^YV
[ d`aQS\V^Yo bVQ^bQ]Y Y Tad``Q]Y7 DX^Qcm U\p `a_gVbbQ `QaQ]Vcal C94 Y
@794 ]_W^_ b `_]_jmo SlX_S_S 75DC94 Y 75D@794C

9>D 75DC9419>D @942D
9>D 75D@79419>D @942D

TUV @94 ‑ YUV^cYeY[Qc_a Y^cVaVbdojVT_ ^Qb `a_gVbbQ7 B`VgYQ\m^_V X^QhV6
^YV 9 _X^QhQVc SlXlSQojYZ `a_gVbb7 ?c]VcY]5 hc_ YUV^cYeY[Qc_a bVQ^bQ
b_S`QUQVc b YUV^cYeY[Qc_a_] 1@942 `a_gVbbQ5 b_XUQSiVT_ nc_c bVQ^bD _Rlh^_
YUV^cYeY[Qc_a Tad``l cQ[WV b_S`QUQVc b @94’_] b_XUQSiVT_ Tad``d `a_gVb6
bQ7 B__cSVcbcSdojYV `a_gVbbl ^QXlSQocbp \YUVaQ]Y b__cSVcbcSV^^_ bVQ^bQ
Y Tad``l7

B_XUQ^YV ^_S_T_ bVQ^bQ `a_YXS_UYcbp SlX_S_] C5DC94C

9>D C5DC9412D

3lX_S ^V `a_f_UYc5 Vb\Y UQ^^lZ `a_gVbb dWV pS\pVcbp \YUVa_] bVQ^bQ Y\Y
f_cp Rl Tad``l7 Hc_Rl TQaQ^cYa_SQcm db`Vi^_V b_XUQ^YV bVQ^bQ5 b\VUdVc



<B9 ?RkV[cl Y db\dTY _`VaQgY_^^_Z bYbcV]l

SlXSQcm 6?B; Y XQSVaiYcm a_UYcV\mb[YZ `a_gVbb5 b]V^YS5 cQ[Y] _RaQX_]5 bS_Z
@94C

@94 F 6?B;12D
961@94 G 92

5H9D192D
C5DC9412D

@aY db`Vi^_] Sl`_\^V^YY C5DC94 RdUdc b_XUQ^l _U^_SaV]V^^_ ^_SlZ bVQ^b
Y ^_SQp Tad``Q5 YUV^cYeY[Qc_al [_c_alf RdUdc b_S`QUQcm b @94’_] `a_gVbbQ5
Sl`_\^YSiVT_ C5DC945 `aYhݷ] SlXSQSiYZ `a_gVbb _[QWVcbp VUY^bcSV^^l]
h\V^_] Y c_T_5 Y UadT_T_7

;Q[ dWV T_S_aY\_bm5 [QWUlZ cVa]Y^Q\ ]_WVc Rlcm d`aQS\pojY] U\p
^V R_\VV hV] _U^_T_ bVQ^bQ Y [QWUlZ bVQ^b ]_WVc Y]Vcm ^V R_\VV _U^_T_
d`aQS\pojVT_ cVa]Y^Q\Q7 @aY db`Vi^_] Sl`_\^V^YY C5DC94 `a_gVbb cVapVc
d`aQS\pojYZ cVa]Y^Q\5 UQWV Vb\Y d ^VT_ _bcQocbp bSpXQ^^lV b cVa]Y^Q6
\_] _c[alclV UVb[aY`c_al7 Hc_Rl b^_SQ `_\dhYcm d`aQS\pojYZ cVa]Y^Q\5
`a_gVbbd b\VUdVc _c[alcm SlX_S_] ?@5> eQZ\ cVa]Y^Q\m^_T_ dbca_ZbcSQ5 ^V
d`aQS\pojVT_ UadTY] bVQ^b_]D Y^cVaVb^_5 hc_ `_\dhYcm d`aQS\pojYZ cVa6
]Y^Q\ ]_WVc c_\m[_ `a_gVbb5 b_XUQSiYZ bVQ^b 1\YUVa bVQ^bQ27 Pb^_5 hc_ \Y6
UVa bVQ^bQ5 ^V _R\QUQojVT_ d`aQS\pojY] cVa]Y^Q\_]5 U_\WV^ b_R\oUQcm
YXSVbc^do _bc_a_W^_bcm `aY _c[alcYY eQZ\_S5 hc_Rl b\dhQZ^_ ^V XQfSQ6
cYcm bVRV bS_R_U^lZ cVa]Y^Q\5 [_TUQ nc_ ^V caVRdVcbpD S hQbc^_bcY5 ]_W^_
S_ SbVf SlX_SQf ?@5> U_RQS\pcm S_ Sc_a_] `QaQ]VcaV e\QT XhWXL]]b5 [_c_6
alZ R\_[YadVc `aVSaQjV^YV _c[alSQV]_T_ cVa]Y^Q\Q S d`aQS\pojYZ5 UQWV
Vb\Y SbV _bcQ\m^lV db\_SYp Sl`_\^V^l 1SlXlSQojYZ `a_gVbb pS\pVcbp \YUV6
a_] bVQ^bQ5 bVQ^b ^V _R\QUQVc d`aQS\pojY] cVa]Y^Q\_]5 _c[alSQV]lZ eQZ\
pS\pVcbp cVa]Y^Q\m^l] dbca_ZbcS_]5 b [_c_al] ^V bSpXQ^ bdjVbcSdojYZ bV6
Q^b27

5\p b]V^l Tad``l `aVU^QX^QhV^ SlX_S C5D@794C

9>D C5D@79419>D @945 9>D @7942D

@QaQ]Vca @94 XQUQݷc ^_]Va `a_gVbbQ5 [_c_alZ ^dW^_ `VaVSVbcY S UadTdo
Tad``dD @794 ‑ ^_]Va nc_Z Tad``l7 B]V^Ycm Tad``d `a_gVbb ]_WVc \YR_
bQ]_]d bVRV5 \YR_ bS_V]d ^V`_baVUbcSV^^_]d `_c_][d5 Vb\Y c_\m[_ nc_c `_6
c_]_[ Vjݷ ^V Sl`_\^Y\ SlX_S 5H53F57 4ad``d ]_W^_ ]V^pcm \YR_ ^Q dWV
bdjVbcSdojdo S aQ][Qf bVQ^bQ5 \YR_ ]_W^_ XQUQcm `QaQ]Vca @794 aQS^l]
`QaQ]Vcad @945 S nc_] b\dhQV b_XUQݷcbp ^_SQp Tad``Q5 Q `a_gVbb bcQ^_SYcbp
Vݷ \YUVa_]7

6b\Y d bVQ^bQ Vbcm d`aQS\pojYZ cVa]Y^Q\5 ]_W^_ d[QXQcm UaQZSVad cVa6
]Y^Q\Q5 [Q[do Tad``d `a_gVbb_S bhYcQcm cV[djVZ7 Nc_ UV\QVcbp b `_]_jmo
RYR\Y_cVh^_Z ed^[gYY D3C5D@7B@C

9>D D3C5D@7B@19>D 645 9>D @7B@2D



>7=7 CVa]Y^Q\ Y bVQ^b aQR_cl <B:

8UVbm 64 ‑ eQZ\_SlZ UVb[aY`c_a5 [_c_alZ U_\WV^ Rlcm bSpXQ^ b d`aQS\po6
jY] cVa]Y^Q\_]D _Rlh^_ Yb`_\mXdVcbp 9 Y\Y :7 5Vb[aY`c_a ^dWV^5 `_c_]d
hc_ b]V^Q _b^_S^_Z Tad``l aVQ\YXdVcbp hVaVX SlX_S 9?3D< U\p cVa]Y^Q\Q
[Q[ \_TYhVb[_T_ dbca_ZbcSQD UV\_ S c_]5 hc_ XQ `_^pcYV cV[djVZ Tad``l S
bVQ^bV _cSVhQVc UaQZSVa d`aQS\pojVT_ cVa]Y^Q\Q5 hc_ Y `_^pc^_5 SVUm Y]V^6
^_ V]d ^dW^_ X^Qcm5 [Q[Y] `a_gVbbQ]5 ^Q`aY]Va5 aQX_b\Qcm c_c WV \RPRW]5
Vb\Y `_\mX_SQcV\m ^QWQ\ LDB<6L7

>7=7<7 D`aQS\V^YV UaQZSVa_] cVa]Y^Q\Q

9X _`lcQ ^Q] dWV YXSVbc^l ^V[_c_alV _b_RV^^_bcY aQR_cl cVa]Y^Q\Q7
CQ[5 _Rlh^_ Q[cYS^Qp `a_TaQ]]Q ^V `_\dhQVc bY]S_\l `_\mX_SQcV\mb[_T_
SS_UQ U_ cVf `_a5 `_[Q `_\mX_SQcV\m ^V XQSVaiYc SS_U bca_[Y5 `_b\V hV6
T_ `a_TaQ]]V `VaVUQݷcbp baQXd Sbp bca_[QD `aY SS_UV bY]S_\l5 ^QRYaQV]lV
^Q [\QSYQcdaV5 _c_RaQWQocbp ^Q n[aQ^VD ^QWQcYV _`aVUV\ݷ^^lf [_]RY^QgYZ
[\QSYi `aYS_UYc [ b`VgYeYhVb[Y] neeV[cQ] Y c7 U7

B_XUQSQp `_\^_n[aQ^^lV `a_TaQ]]l b `_]_jmo `Qb[Q\VSb[_T_ ]_Ud\p
3BD5 Q `_XWV ‑ ^Q BY b Yb`_\mX_SQ^YV] RYR\Y_cV[Y >3EBC5C5 ]l ]^_T_ aQX
d`_]Y^Q\Y S_X]_W^_bcm `VaV`a_TaQ]]Ya_SQ^Yp UaQZSVaQ cVa]Y^Q\Q7 @_`a_6
RdV] aQX_RaQcmbp5 [Q[ nc_ UV\QVcbp7

;Q[ Y U\p \oR_T_ dbca_ZbcSQ5 `aVUbcQS\V^^_T_ S bYbcV]V eQZ\_] b`V6
gYQ\m^_T_ cY`Q5 U\p d`aQS\V^Yp cVa]Y^Q\_] ‑ Q c_h^VV5 U\p d`aQS\V^Yp
\Y^YVZ bSpXY b cVa]Y^Q\_] ‑ Yb`_\mXdVcbp bYbcV]^lZ SlX_S 9?3D<7 5\p
dU_RbcSQ S RYR\Y_cV[d pXl[Q BY S[\ohV^Q gV\Qp Tad``Q ed^[gYZ `_U _RjY]
^QXSQ^YV] D5B=9?C5 b`VgYQ\m^_ `aVU^QX^QhV^^lf U\p d`aQS\V^Yp cVa]Y^Q6
\_]D [bcQcY5 S ncd Tad``d Sf_UYc d`_]Y^QSiQpbp S `aVUlUdjV] `QaQTaQeV
ed^[gYp D3C5D@7B@7 B_XUQSQ\bp Y^cVaeVZb D5B=9?C Vjݷ S cV T_Ul5 [_TUQ Q`6
`QaQc^lV cVa]Y^Q\l SbcaVhQ\Ybm hQjV SYacdQ\m^lf5 Q `_b[_\m[d `_U[\ohQ6
\Ybm _^Y S R_\miY^bcSV b\dhQVS hVaVX \Y^YY bSpXY [\6;<;5 ed^[gYY ]_Ud\p
D5B=9?C `aVU_bcQS\poc gV\lZ apU S_X]_W^_bcVZ5 [_c_alV bVT_U^p ]_Tdc `_6
[QXQcmbp adUY]V^cQa^l]Y5 [Q[5 ^Q`aY]Va5 dbcQ^_S[Q b[_a_bcY `VaVUQhY UQ^6
^lf7 >Q bQ]_] UV\V SbV ncY S_X]_W^_bcY `_6`aVW^V]d Yb`_\mXdocbp S cVf
^V bc_\m dW aVU[Yf b\dhQpf5 [_TUQ [ [_]`mocVad Sb6ݷcQ[Y `_U[\ohQoc eY6
XYhVb[do \Y^Yo [\6;<; Y\Y Q^Q\_TYh^do 1^Q`aY]Va5 Y^cVaeVZb [\6=A> S
^QiY U^Y U_S_\m^_ hQbc_ Yb`_\mXdVcbp U\p d`aQS\V^Yp `a_]li\V^^_Z QSc_6
]QcY[_Z27 >Q UadT_] [_^gV cQ[_Z \Y^YY bSpXY bVZhQb SapU \Y _[QWVcbp cVa6
]Y^Q\5 ^_ Vjݷ ;9‑;> \Vc ^QXQU Y]V^^_ cVa]Y^Q\l Rl\Y bQ]l] `_`d\pa^l]
SYU_] _R_adU_SQ^Yp5 `_U[\ohQV]_T_ [ E>9H6]QiY^Q] hVaVX [\6;<;5 Y nc_ f_6
a_i_ X^Qoc b`VgYQ\Ybcl5 aQR_cQojYV b `_b\VU_SQcV\m^l]Y Y^cVaeVZbQ]Y
1^Q`aY]Va5 S beVaV `a_]li\V^^_Z QSc_]QcY[Y25 `_b[_\m[d SVbm Y^cVaeVZb
ed^[gYZ D5B=9?C `_bca_V^ S `aVU`_\_WV^YY5 hc_ b[_aVV SbVT_ `_ cd bc_a_^d
LXV6`_acQ ^Qf_UYcbp cVa]Y^Q\5 Q Vb\Y ^Vc ‑ c_ nc_ Yb[\ohV^YV YX _RjV6
T_ `aQSY\Q7



<B; ?RkV[cl Y db\dTY _`VaQgY_^^_Z bYbcV]l

3XQY]_UVZbcSYV b eYXYhVb[Y] `_b\VU_SQcV\m^l] `_ac_] ‑ `aVU]Vc U_6
bcQc_h^_ dS\V[QcV\m^lZ5 ^_ caVRdVcbp S ^QiY U^Y aVU[_ Y S b`VgYeYhVb[Yf
b\dhQpf5 `_nc_]d aQbb]QcaYSQcm VT_ ]l ^V RdUV]7 B_SbV] UadT_V UV\_ ‑
d`aQS\V^YV aVWY]_] aQR_cl cVa]Y^Q\Q 1UYbgY`\Y^_Z \Y^YY27 ;_^Vh^_5 `aY
^Q`YbQ^YY `_\^_n[aQ^^lf `a_TaQ]] Sbݷ _RjV^YV b UaQZSVa_] cVa]Y^Q\Q RV6
adc ^Q bVRp b__cSVcbcSdojYV RYR\Y_cV[Y5 ^_ Y^_TUQ caVRdVcbp aViYcm b_SbV]
`a_bcV^m[do XQUQhd Sa_UV SS_UQ `Qa_\p Y\Y [Q[_T_6^YRdUm `Y^6[_UQ 1cQ[5
hc_Rl SS_UY]lV bY]S_\l `aY nc_] ^V _c_RaQWQ\Ybm ^Q n[aQ^V25 Y aQUY nc_T_
`_`a_bcd T\d`_ `_U[\ohQcm [ `a_V[cd ]_^bca_S Sa_UV >3EBC5C7

@aY d`aQS\V^YY cVa]Y^Q\_] b\VUdVc `_]^Ycm5 hc_ _b^_S^lf aVWY]_S aQ6
R_cl cVa]Y^Q\Q bdjVbcSdVc a_S^_ USQC [Q^_^YhVb[YZ Y ^V[Q^_^YhVb[YZ 7
?b^_S^_V aQX\YhYV ]VWUd ^Y]Y S c_]5 RdUVc \Y UaQZSVa cVa]Y^Q\Q ^Q[Q`\Y6
SQcm SS_UY]do bca_[d bY]S_\_S5 hc_Rl _cUQcm Vݷ Q[cYS^_Z `a_TaQ]]V baQXd
Sbo5 Y\Y WV [QWUlZ SSVUݷ^^lZ bY]S_\ _[QWVcbp U_bcd`V^ Q[cYS^_Z `a_6
TaQ]]V ^V]VU\V^^_7 ;a_]V _b^_S^lf aVWY]_S5 UaQZSVa cVa]Y^Q\Q `_UUVa6
WYSQVc ^Vb[_\m[_ UVbpc[_S ]V^VV X^QhY]lf _`gYZ5 ]^_TYV YX [_c_alf S b_6
SaV]V^^lf db\_SYpf ^V`aY]V^Y]l5 ^_ ^V[_c_alV 1Sa_UV _c_RaQWV^Yp SS_UY6
]lf bY]S_\_S5 <?31< 538?2 U_bcQc_h^_ SQW^l Y d]V^YV Y]Y d`aQS\pcm ]_WVc
_[QXQcmbp `_\VX^_7 >Q[_^Vg5 UaQZSVa cVa]Y^Q\Q 1c_h^VV5 UYbgY`\Y^Q \Y^YY2
`_XS_\pVc `_\^_bcmo `VaV^QX^QhYcm a_\Y SbVf b`VgbY]S_\_SD ^Q`aY]Va5 `aY
WV\Q^YY Sl ]_WVcV XQbcQSYcm UYbgY`\Y^d \Y^YY Y]YcYa_SQcm Vg^_]ݷ eQZ6
\Qݷ ^V `_ LDB<6M5 Q `_ LDB<6W5 bYT^Q\ \RPRW] `_bl\Qcm `_ ^QWQcYo [\QSYiY
NC31@55 dUQ\pcm `_b\VU^YZ SSVUݷ^^lZ bY]S_\ `_ LDB<6K Y c7 `7 ‑ Y^_Z S_`a_b5
^dW^_ \Y cQ[ UV\Qcm7

3bV ^Qbca_Z[Y UYbgY`\Y^l \Y^YY b_RaQ^l S _U^d bcad[cdad
CDBE3D D5B=9?CD Sl ]_WVcV `_\dhYcm cV[djYV ^Qbca_Z[Y cVa]Y^Q\Q b
`_]_jmo ed^[gYY D375D1DDB Y dbcQ^_SYcm ^_SlV b `_]_jmo D3C5D1DDBC

9>D D375D1DDB19>D 645 CDBE3D D5B=9?C 3D@2D
9>D D3C5D1DDB19>D 645 9>D ?@D9?>C5 3?>CD CDBE3D D5B=9?C 3D@2D

@VaSl] `QaQ]Vca_] _RV ed^[gYY `_\dhQoc eQZ\_SlZ UVb[aY`c_a `_c_[Q
SS_UQ6SlS_UQ5 bSpXQ^^_T_ b ^QbcaQYSQV]l] cVa]Y^Q\_]7 B[_aVV SbVT_5 SQ]
`_U_ZUݷc UVb[aY`c_a 95 Vb\Y c_\m[_ `_\mX_SQcV\m5 XQ`dbcYSiYZ SQid `a_6
TaQ]]d5 ^V `VaV^Q`aQSY\ VZ `_c_[ bcQ^UQac^_T_ SS_UQ5 ^_ nc_ ]_W^_ `a_6
SVaYcm b `_]_jmo 9C1DDI 1b]7 bca7 <A;27 6b\Y cQ] _[QWVcbp ^V cVa]Y^Q\ ‑
b[_aVV SbVT_5 `lcQcmbp hc_6c_ `VaV`a_TaQ]]Ya_SQcm RVbb]lb\V^^_5 Q `a_U_\6
WQcm \Y aQR_cd S__RjV ‑ XQSYbYc _c aViQV]_Z XQUQhY 1^Q`aY]Va5 `a_TaQ]]Q
@1CCG4 _Rlh^_ `aY `VaV^Q`aQS\V^^_] SS_UV aQR_cQcm _c[QXlSQVcbp27

@aY dbcQ^_S[V ^_S_T_ aVWY]Q aQR_cl cVa]Y^Q\Q b `_]_jmo D3C5D1DDB
^dW^_ Vݷ Sc_al] `QaQ]Vca_] 1?@D9?>C2 d[QXQcm5 S [Q[_Z ]_]V^c UaQZSVad
b\VUdVc UVZbcSYcV\m^_ `VaVZcY ^Q ^_SlZ aVWY] aQR_cl7 8UVbm Y]VVcbp caY
SQaYQ^cQC ]L\JWX` 1`aY]V^Ycm ^_SlV ^Qbca_Z[Y ^V]VU\V^^_25 ]L\JM[JRW 1U_6
WUQcmbp5 `_[Q SbV UQ^^lV5 XQ`YbQ^^lV S `_c_[ SlS_UQ5 bSpXQ^^lZ b 645 ^V
RdUdc eYXYhVb[Y `VaVUQ^l S \Y^Yo bSpXY2 Y ]L\JOU^\Q 1U_WUQcmbp5 `_[Q SbV



>7=7 CVa]Y^Q\ Y bVQ^b aQR_cl <B<

XQ`YbQ^^lV UQ^^lV dZUdc S \Y^Yo5 bRa_bYcm SbV UQ^^lV5 `aYiVUiYV YX \Y6
^YY5 ^_ `_[Q ^V `a_hYcQ^^lV5 Y `_b\V nc_T_ `aY]V^Ycm ^_SlV ^Qbca_Z[Y27
3 R_\miY^bcSV b\dhQVS T_UYcbp ]L\JWX`7

Bcad[cdaQ D5B=9?C b_UVaWYc [Q[ ]Y^Y]d] b\VUdojYV `_\pC

9>D 3h96<17D
9>D 3h?6<17D
9>D 3h36<17D
9>D 3h<6<17D
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^_5 hc_Rl [Q[Qp6c_ Y^e_a]QgYp SS_UY\Qbm ݷSb\V`doݷ ‑ ^Q`aY]Va5 Vb\Y nc_
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T_ ]QbbYSQ Y]Voc cY` 381BD R_\miY^bcS_ YX ^Yf 1^_ ^V SbV12 b_UVaWQc [_Ul
bY]S_\_S5 [_c_alV UYbgY`\Y^Q \Y^YY U_\W^Q _RaQRQclSQcm _b_Rl] _RaQX_]7
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3h33d_TRUUf5 3h33d_`N[J\Nf Y 3h33d_[NY[RW]f Yb`_\mXdocbp b__cSVcbcSV^^_
U\p dUQ\V^Yp `_b\VU^VT_ bY]S_\Q5 dUQ\V^Yp SbVZ cV[djVZ bca_[Y5 dUQ\V^Yp
`_b\VU^VT_ b\_SQ Y `_Sc_a^_Z `VhQcY SS_UY]_Z bca_[Y7 @VaSlV USQ YX ^Yf
caVRdoc c_\m[_ S[\ohݷ^^_T_ e\QTQ RLJWXW5 U\p USdf _bcQ\m^lf ^dWV^ Vjݷ
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^d\p5 `_WQ\dZ5 ^V bc_Yc aQbb]_caV^Yp7
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dbcQ^QS\YSQoc aQS^l] VUY^YgV5 Q 3h33d_]RVNf ‑ aQS^l] ^d\oD `aY nc_]
B514 RdUVc aQR_cQcm cQ[5 [Q[ ]l `aYSl[\Y ‑ ^V]VU\V^^_ S_XSaQjQcm d`aQS6
\V^YV5 Vb\Y U_bcd`V^ 1SSVUݷ^ ^Q [\QSYQcdaV2 f_cp Rl _UY^ RQZc5 S `a_cYS^_]
b\dhQV R\_[Ya_SQcmbp Y WUQcm5 `_[Q nc_c RQZc ^V `_pSYcbp7

3c_a_Z U_bc_Z^lZ d`_]Y^Q^Yp SQaYQ^c ‑ ^d\Y S _R_Yf n\V]V^cQfD S nc_]
b\dhQV B514 SbVTUQ RdUVc S_XSaQjQcm d`aQS\V^YV ^V]VU\V^^_5 `aYhݷ] Vb\Y ^Y
_U^_T_ RQZcQ `a_hYcQcm ^V dUQ\_bm5 _^ SVa^ݷc 97 8Q]VcY]5 hc_ `aQ[cYhVb[Y
cQ[_T_ WV neeV[cQ ]_W^_ U_bcYhm5 `VaVSVUp UVb[aY`c_a SS_UQ S ^VR\_[Y6
adojYZ aVWY] b `_]_jmo 63>D< 1b]7 bca7 <9;25 c_\m[_ `aY nc_] B514 RdUVc
S_XSaQjQcm 6:5 XQ^_bp S 5BB>? X^QhV^YV NJPJRW7

3QaYQ^cl b _c\Yh^l] _c ^d\p 3h33d_]RVNf _Rlh^_ `aY]V^pocbp `aY [_]]d^Y[Q6
gYY `_ LXV6`_acd b dbca_ZbcS_]5 _c\Yh^l] _c cVa]Y^Q\Q7 >Q Sbp[YZ b\dhQZ _c]VcY]5
hc_ bV]Q^cY[Q nc_T_ `QaQ]VcaQ XQSYbYc _c X^QhV^Yp 3h33d_VRWfC Vb\Y cQ] ^_\m5 c_
dbcQ^_S\V^^lZ _caVX_[ SaV]V^Y _cbhYclSQVcbp _c Sf_UQ S SlX_S B5145 Y _^ S_XSaQjQVc
d`aQS\V^YV ^V `_XU^VV hV] hVaVX XQUQ^^_V SaV]pD Vb\Y WV S 3h33d_VRWf ^V ^_\m5 _cbhݷc
^QhY^QVcbp `_b\V `_bcd`\V^Yp `VaS_T_ bY]S_\Q Y bRaQblSQVcbp `aY `_bcd`\V^YY [QW6
U_T_ b\VUdojVT_5 Q S_XSaQc d`aQS\V^Yp `a_Ybf_UYc5 Vb\Y `aVSliV^ XQUQ^^lZ \Y]Yc
SaV]V^Y ]VWUd USd]p bY]S_\Q]Y7

HYcQcV\o5 XQY^cVaVb_SQ^^_]d S U_`_\^YcV\m^lf `_Ua_R^_bcpf5 ]l ]_6
WV] `_aV[_]V^U_SQcm bcQcmo 85[ݷ ]]b 45=ICD9fi54ݷ d:;f5 Q cQ[WV b`aQS_h6
^do bcaQ^Ygd5 U_bcd`^do `_ [_]Q^UV =1> < D5B=9?C7

>7=7=7 @_ cd bc_a_^d `bVSU_cVa]Y^Q\Q

9cQ[5 \Y^Yp bSpXY b cVa]Y^Q\_] S b_SaV]V^^lf db\_SYpf ‑ SVjm hQjV
SbVT_ bdTdR_ SYacdQ\m^Qp5 Q bQ] cVa]Y^Q\ n]d\YadVcbp cV]Y Y\Y Y^l]Y `a_6
TaQ]]Q]Y5 `aYhݷ] SbV b\dhQY cQ[_Z n]d\pgYY ]_W^_ aQXUV\Ycm ^Q USQ [\Qb6
bQC SYacdQ\m^lV [_^b_\Y5 `aVU_bcQS\pV]lV pUa_] _`VaQgY_^^_Z bYbcV]l5 Y5
b_RbcSV^^_ T_S_ap5 Sbݷ _bcQ\m^_V ‑ [_TUQ XQ n]d\pgYo cVa]Y^Q\Q _cSVhQ6
Vc _Rlh^Qp `_\mX_SQcV\mb[Qp `a_TaQ]]Q7 ;Q[ bYbcV]Q b_XUQݷc SYacdQ\m^lV
[_^b_\Y ‑ S^dcaV^^VV UV\_ bQ]_Z bYbcV]l5 Q S_c U\p n]d\pgYY cVa]Y^Q\Q
`_\mX_SQcV\mb[Y]Y `a_TaQ]]Q]Y `aVUdb]_caV^ U_S_\m^_ Y^cVaVb^lZ ]VfQ6
^YX] `bVSU_cVa]Y^Q\_S ‑ b`VgYQ\m^lf _RkV[c_S pUaQ5 Y]YcYadojYf [Q[
aQX cd bQ]do S__RaQWQV]do \Y^Yo bSpXY b cVa]Y^Q\_]7

@bVSU_cVa]Y^Q\ [Q[ _RkV[c pUaQ Y]VVc USQ USdbc_a_^^Yf [Q^Q\Q bSpXY5
_UY^ ‑ U\p `a_TaQ]]l5 n]d\YadojVZ ed^[gY_^Ya_SQ^YV cVa]Y^Q\Q 1^Q`aY6
]Va5 HD5B=25 Sc_a_Z ‑ U\p `a_TaQ]]5 Sl`_\^pojYfbp `_U d`aQS\V^YV] cVa6
]Y^Q\Q7 @a_TaQ]]Q5 n]d\YadojQp cVa]Y^Q\5 S nc_] SYUV SXQY]_UVZbcSYp



<BA ?RkV[cl Y db\dTY _`VaQgY_^^_Z bYbcV]l

^QXlSQVcbp T\QS^_Z 1=1CD5B25 Q aQR_cQojYV `_U d`aQS\V^YV] cVa]Y^Q\Q ‑
`_UhY^ݷ^^l]Y 1C<1F5C27

Hc_Rl b_XUQcm `bVSU_cVa]Y^Q\5 T\QS^Qp `a_TaQ]]Q U_\W^Q SlXSQcm b`V6
gYQ\m^_ `aVU^QX^QhV^^do U\p nc_T_ ed^[gYo7 2_\miY^bcS_ SVabYZ bcQ^6
UQac^_Z RYR\Y_cV[Y5 b\VUdp XQ 7<9235 `aVU_bcQS\poc U\p nc_T_ ed^[gYo
75D@DC

9>D 75D@D12D

‑ ^_ S U_[d]V^cQgYY [ ^VZ b[QXQ^_5 hc_ _^Q b`VgYeYh^Q U\p 7<923 Y S `V6
aV^_bY]lf `a_TaQ]]Qf b\VUdVc Yb`_\mX_SQcm ed^[gYo b [_apSl] Y]V^V]
@?C9Hh?@5>@DC

9>D @?C9Hh?@5>@D19>D 6<17C2D

3 [QhVbcSV `QaQ]VcaQ ncQ ed^[gYp ]_WVc `aY^Y]Qcm [_]RY^QgYo e\Q6
T_S Xh[M`[ Y XhWXL]]b 1b]7 bca7 <B925 Y _Rlh^_ 1Q c_h^VV5 bdUp `_ SbV6
]d5 `a_bc_ SbVTUQ2 `aY SlX_SV @?C9Hh?@5>@D d[QXlSQoc _RQ ncYf e\QTQC
@?C9Hh?@5>@D1Xh[M`[LXhWXL]]b27 CQ[_Z SlX_S n[SYSQ\V^cV^ SlX_Sd 75D@D
RVX `QaQ]Vca_S5 Y S _R_Yf b\dhQpf ^Q bQ]_] UV\V `a_Ybf_UYc bYbcV]^lZ
SlX_S ?@5>5 `aY]V^ݷ^^lZ [ b`VgYQ\m^_]d eQZ\d SYacdQ\m^_T_ dbca_ZbcSQ
845F8@D=H7 @aY nc_] pUa_ b_XUQݷc `Qad bSpXQ^^lf ]VWUd b_R_Z dbca_ZbcS5
[_c_alV ^QXlSQocbp T\QS^_V dbca_ZbcS_ `bVSU_cVa]Y^Q\Q 1Q^T\7
@C5E4?D5B=9>1< =1CD5B5 @D=2 Y `_UhY^ݷ^^_V dbca_ZbcS_ `bVSU_cVa]Y6
^Q\Q 1@C5E4?D5B=9>1< C<1F55 @DC27 @VaS_V YX ^Yf pUa_ _c[alSQVc S SYUV `_c_[Q
SS_UQ6SlS_UQ Y S_XSaQjQVc eQZ\_SlZ UVb[aY`c_a nc_T_ `_c_[Q7 ?U^_SaV]V^6
^_ S eQZ\_S_Z bYbcV]V `_pS\pVcbp eQZ\ `_UhY^ݷ^^_T_ dbca_ZbcSQ5 _c[alcYV
[_c_a_T_ `_XS_\Yc `aYb_VUY^Ycmbp [ c_]d WV `bVSU_cVa]Y^Q\d dWV b_ bc_6
a_^l `a_TaQ]]5 U\p [_c_alf _^ RdUVc d`aQS\pojY]7

@_UhY^ݷ^^lZ `bVSU_cVa]Y^Q\ baQXd _c[alcm ^V `_\dhYcbp5 `_b[_\m[d
U\p ^VT_ Vjݷ ^V ^Qbca_V^l `aQSQ U_bcd`Q ‑ S_ Sbp[_] b\dhQV5 ncY `aQSQ
]_Tdc ^V b__cSVcbcS_SQcm XQUQhV5 [_c_ado `lcQVcbp aViYcm b_XUQcV\m `bVS6
U_cVa]Y^Q\Q7 Hc_Rl bUV\Qcm `_UhY^ݷ^^_V dbca_ZbcS_ U_bcd`^l] U\p _c[al6
cYp5 ^dW^_ `aY]V^Ycm [ UVb[aY`c_ad T\QS^_T_ dbca_ZbcSQ 1c_ Vbcm c_]d
UVb[aY`c_ad5 [_c_alZ ^Q] SVa^d\Q ed^[gYp 75D@D5 @?C9Hh?@5>@D Y\Y `a_6
bc_ ?@5>5 `aY]V^ݷ^^lZ [ 845F8@D=H2 `_b\VU_SQcV\m^_ ed^[gYY 7B1>D@D Y
E><?3;@DC

9>D 7B1>D@D19>D 642D
9>D E><?3;@D19>D 642D

@VaSQp YX ^Yf YX]V^pVc `aY^QU\VW^_bcm eQZ\Q dbca_ZbcSQ `_UhY^6_^^ݷ
T_ `bVSU_cVa]Y^Q\Q cQ[5 hc_ _^ bcQ^_SYcbp U_bcd`V^ S\QUV\mgd cV[djVT_
`a_gVbbQ7 6b\Y `a_TaQ]]Q5 n]d\YadojQp cVa]Y^Q\5 YX^QhQ\m^_ aQR_cQ\Q



>7=7 CVa]Y^Q\ Y bVQ^b aQR_cl <BB

b `aQSQ]Y ^dW^_T_ `_\mX_SQcV\p 1[Q[5 ^Q`aY]Va5 HD5B=25 _^Q ]_WVc Sl6
XSQcm 7B1>D@D baQXd `_b\V `_\dhV^Yp UVb[aY`c_aQ SVUdjVT_ cVa]Y^Q\m^_6
T_ dbca_ZbcSQ7 HQbc_ RlSQVc Y cQ[5 hc_ `a_TaQ]]Q5 b_XUQojQp `bVSU_cVa6
]Y^Q\5 Ybf_U^_ aQR_cQ\Q S bYbcV]V b `_\^_]_hYp]Y QU]Y^YbcaQc_aQ 1^Q`aY6
]Va5 `a_TaQ]]Q6bVaSVa U\p dUQ\ݷ^^_T_ U_bcd`Q [ bYbcV]V2D cQ[YV `a_TaQ]]l5
dRVUYSiYbm5 hc_ Y]Voc UV\_ b _`aVUV\ݷ^^l] `_\mX_SQcV\V] bYbcV]l ‑ ^Q6
`aY]Va5 `a_SVaYS `Qa_\m Y\Y [aY`c_TaQeYhVb[do `_U`Ybm ‑ _c[QXlSQocbp
_c `aYSY\VTYZ5 dbcQ^_SYS bVRV E945 5E945 7945 5794 c_T_ `_\mX_SQcV\p5 U\p
[_c_a_T_ XQ`db[QVcbp bVQ^b aQR_cl5 Y dWV `_c_] SlXlSQoc 7B1>D@D7

Ed^[gYp E><?3;@D aQXaViQVc _c[alcm eQZ\ `bVSU_cVa]Y^Q\Q b `_]_jmo
SlX_SQ ?@5>D U_ nc_T_ _^ ^VU_bcd`V^ [ _c[alcYo7 @aVWUV hV] SlXSQcm ncd
ed^[gYo5 T\QS^Qp `a_TaQ]]Q ]_WVc dbcQ^_SYcm `aQSQ U_bcd`Q [ `_UhY^6^ݷ
^_]d `bVSU_cVa]Y^Q\d b `_]_jmo SlX_SQ 38=?47 @_b\V Sl`_\^V^Yp E><?3;@D
`bVSU_cVa]Y^Q\ T_c_S [ aQR_cV Y VT_ ]_W^_ _c[alcm b `_]_jmo ?@5>7 >Q6
`aY]Va5 ]_W^_ b_XUQcm U\p nc_T_ _cUV\m^lZ `a_gVbb5 cQ] XQ[alcm `_c_[Y
bcQ^UQac^_T_ SS_UQ5 SlS_UQ Y _iYR_[5 b_XUQcm ^_SlZ bVQ^b SlX_S_] C5DC945
`_b\V hVT_ _c[alcm `bVSU_cVa]Y^Q\ Y bSpXQcm VT_ UVb[aY`c_a b_ SbV]Y caV]p
`_c_[Q]Y5 Q `_c_] Sl`_\^Ycm 5H53 U\p XQ`db[Q `a_TaQ]]l5 [_c_aQp RdUVc
\YUVa_] ^_S_T_ bVQ^bQ7 DX^Qcm Y]p eQZ\Q dbca_ZbcSQ `_UhY^ݷ^^_T_ `bVSU_6
cVa]Y^Q\Q ]_W^_ b `_]_jmo ed^[gYY

381B 3@DC>1=519>D =1CD5Bh642D

TUV =1CD5Bh64 ‑ UVb[aY`c_a5 `_\dhV^^lZ _c 75D@D Y\Y @?C9Hh?@5>@D7
3bo aQR_cd5 bSpXQ^^do b b_XUQ^YV] _`YbQ^^_Z bSpX[Y T\QS^lZ6`_UhY^ݷ^^lZ5 ]_W6

^_ Sl`_\^Ycm Y `a_jV5 b `_]_jmo _U^_Z ed^[gYY ?@5>@DIC

9>D ?@5>@DI19>D 3=1CD5B5 9>D 3C<1F55 381B 3>1=55
CDBE3D D5B=9?C 3D5B=@5 CDBE3D G9>C9J5 3G9>@2D

@QaQ]Vcal =1CD5B Y C<1F5 XQUQoc QUaVbQ `VaV]V^^lf5 S [_c_alV b\VUdVc XQ`YbQcm
UVb[aY`c_al5 bSpXQ^^lV b__cSVcbcSV^^_ b T\QS^l] Y `_UhY^ݷ^^l] [Q^Q\Q]Y bSpXY b
`bVSU_cVa]Y^Q\_]7 @QaQ]Vca >1=5 d[QXlSQVc ^Q RdeVa5 [dUQ b\VUdVc XQ`YbQcm Y]p `_U6
hY^ݷ^^_T_ `bVSU_cVa]Y^Q\Q5 `QaQ]Vcal D5B=@ Y G9>@ XQUQoc aVWY] aQR_cl `bVSU_6
cVa]Y^Q\Q7 3 [QhVbcSV \oR_T_ YX `_b\VU^Yf caݷf `QaQ]Vca_S ]_W^_ `VaVUQcm ^d\VS_Z
d[QXQcV\m7

Ed^[gYp ?@5>@DI bhYcQVcbp _b_RV^^_bcmo bYbcV] bV]VZbcSQ K\MD S \YcVaQcdaV
]_W^_ SbcaVcYcm aV[_]V^UQgYY S_XUVaWQcmbp _c Vݷ Yb`_\mX_SQ^Yp7

>7=7>7 @a_gVbbl6UV]_^l

@_U UV]_^Q]Y<> `_^Y]Qocbp `a_gVbbl5 ^V `aVU^QX^QhV^^lV U\p ^V`_6
baVUbcSV^^_T_ SXQY]_UVZbcSYp b `_\mX_SQcV\p]Y bYbcV]l7 @aY]VaQ]Y UV6
]_^_S ]_Tdc b\dWYcm bVaSVa^lV `a_TaQ]]l5 _Rb\dWYSQojYV ``` Y\Y

<>B\_S_ ݷ^_[UVݷ S UQ^^_] b\dhQV `aVUbcQS\pVc b_R_Z `ap]_Z `VaVS_U Q^T\YZb[_T_
415=?>7 CQ[_Z SQaYQ^c `VaVS_UQ ^V b_SbV] dUQhV^5 ^_ UadT_T_ Sbݷ aQS^_ ^Vc7



=99 ?RkV[cl Y db\dTY _`VaQgY_^^_Z bYbcV]l

n\V[ca_^^do `_hcd7 BdjVbcSdoc UV]_^l Y U\p Sl`_\^V^Yp S^dcaYbYbcV]6
^lf XQUQhC cQ[5 UV]_^ 3B?>4 `_XS_\pVc QSc_]QcYhVb[Y XQ`db[Qcm aQX\Yh^lV
`a_TaQ]]l S XQUQ^^lV ]_]V^cl SaV]V^Y5 Q UV]_^ bYbcV]l `VhQcY b_RYaQVc
_c `_\mX_SQcV\VZ XQUQ^Yp ^Q `VhQcm Y _c`aQS\pVc Yf ^Q `aY^cVal7 5V]_^l
_Rlh^_ aQbhYcQ^l ^Q U\YcV\m^_V ed^[gY_^Ya_SQ^YVD S ^V[_c_alf bYbcV]Qf
UV]_^l ]_Tdc T_UQ]Y aQR_cQcm RVX `VaVXQ`db[Q7 @aY bcQacV UV]_^Q `aY^Y]Q6
ocbp ]Val5 hc_Rl VT_ ed^[gY_^Ya_SQ^YV ^V ]ViQ\_ aQR_cV Y QU]Y^YbcaYa_6
SQ^Yo bYbcV]l7 CQ[5 cV[djYZ [QcQ\_T _Rlh^_ ]V^pVcbp ^Q [_a^VS_Z5 hc_Rl
^V ]ViQcm bYbcV]^_]d QU]Y^YbcaQc_ad `aY ^V_Rf_UY]_bcY dUQ\pcm [QcQ\_TY5
]_^cYa_SQcm Y _c]_^cYa_SQcm UYb[Y Y c7 `7

F_cp UV]_^d ^V ^dWV^ d`aQS\pojYZ cVa]Y^Q\ 1Y S__RjV UVb[aY`c_al
bcQ^UQac^_T_ SS_UQ5 SlS_UQ Y SlUQhY b__RjV^YZ _R _iYR[Qf25 WV\QcV\m^_5
hc_Rl UVb[aY`c_al 95 : Y ; _bcQSQ\Ybm _c[alcl5 `_c_]d hc_ UV]_^l5 VbcV6
bcSV^^_5 aQR_cQoc b eQZ\Q]Y5 Y Vb\Y c_c Y\Y Y^_Z eQZ\ RdUVc _c[alc b ^_6
]Va_] UVb[aY`c_aQ 95 : Y\Y ; 1Q nc_ _RpXQcV\m^_ `a_YX_ZUݷc5 Vb\Y UVb[aY`6
c_al `a_bc_ XQ[alcm25 [Q[Qp6^YRdUm `a_gVUdaQ ]_WVc b\dhQZ^_ Yb`_acYcm
eQZ\5 `_`lcQSiYbm Sl`_\^Ycm SS_U6SlS_U ^Q bcQ^UQac^lf UVb[aY`c_aQf7
@_nc_]d SbV caY bcQ^UQac^lf UVb[aY`c_aQ _Rlh^_ bSpXlSQoc b dbca_ZbcS_]
845F8>E<< 1b]7 27<7;7<ݷ

Hc_Rl UVZbcSYp5 `a_YXS_UY]lV b [Q[Y]6\YR_ cVa]Y^Q\_]5 ^V b[QXQ\Ybm
^Q ed^[gY_^Ya_SQ^YY UV]_^Q 1^Q`aY]Va5 Rl\_ Rl ^VWV\QcV\m^_ `_\dhYcm S
^V[YZ ]_]V^c \RPQ^Y YX6XQ c_T_5 hc_ `_\mX_SQcV\m `aV[aQcY\ aQR_cd b cVa6
]Y^Q\_]25 _^ _Rlh^_ aQR_cQVc S _cUV\m^_] bVQ^bV7 >Q[_^Vg5 S_ YXRVWQ^YV
_iYR_h^_T_ `_\dhV^Yp d`aQS\pojVT_ cVa]Y^Q\Q UV]_^ _Rlh^_ UV\QVc \Yi6
^YZ 6?B;5 hc_Rl `VaVbcQcm Rlcm \YUVa_] bVQ^bQ7 3 gV\_] `a_gVUdaQ bcQacQ
`a_gVbbQ6UV]_^Q 1cQ[ ^QXlSQV]Qp 5ݷUV]_^YXQgYpݷ Q^T\7 415=?>9J1D9?>2 ]_6
WVc SlT\pUVcm `aY]Va^_ cQ[C
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?@5>12845F8>E<<25 Xh`[XWUb2D 83 CD4?ED 38
?@5>12845F8>E<<25 Xh`[XWUb2D 83 CD45BB 38
3849B12822D
@94 F 6?B;12D
961@94 G 92

5H9D192D
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?RaQcYcV S^Y]Q^YV5 hc_ `VaSQp bSpX[Q 6?B;65H9D Sl`_\^pVcbp `VaVU SlX_S_]
C5DC945 hc_Rl ^Yhc_ ^V ]ViQ\_ `a_gVbbd b_XUQSQcm ^_SlZ bVQ^b7 6b\Y nc_T_
^V bUV\Qcm5 Y]VVcbp aYb[5 hc_ C5DC94 ^V `a_ZUݷcC ^Q`aY]Va5 `a_gVbb ]_WVc



>7=7 CVa]Y^Q\ Y bVQ^b aQR_cl =9:

dWV Rlcm \YUVa_] bVQ^bQ Y\Y f_cp Rl Tad``l7 3c_aQp cQ[Qp WV bSpX[Q Sl6
`_\^pVcbp dWV `_b\V C5DC945 hc_Rl `a_gVbb5 `_a_UYS bVQ^b5 `VaVbcQ\ Rlcm
VT_ \YUVa_]7

@_b[_\m[d b cVa]Y^Q\Q]Y `a_gVbb6UV]_^ ^V bSpXQ^5 SbVS_X]_W^lV b__R6
jV^Yp _R _iYR[Qf5 `aVUd`aVWUV^Yp5 Y^e_a]QgY_^^lV b__RjV^Yp Y c7 `75 QU6
aVb_SQ^^lV bYbcV]^_]d QU]Y^YbcaQc_ad5 `aYf_UYcbp `VaVUQSQcm ^V[Y] Q\m6
cVa^QcYS^l] b`_b_R_]7 ?Rlh^_ nc_ UV\QVcbp hVaVX Y^eaQbcad[cdad bY6
bcV]^_Z Wda^Q\YXQgYY 7 5\p nc_T_ Yb`_\mXdocbp RYR\Y_cVh^lV ed^[6
gYY ?@5><?75 CIC<?7 Y 3<?C5<?7C

F?94 ?@5><?713?>CD 381B 3945>D5 9>D ?@D9?>C5 9>D 6139<9DI2D
F?94 CIC<?719>D @B9?B9DI5 3?>CD 381B 36?B=1D5 7772D
F?94 3<?C5<?71F?942D

AVQ\YXQgYp ncYf ed^[gYZ XQSYbYc _c [_^[aVc^_Z bYbcV]l7 >Q`aY]Va5 UV]_^5
_cSVhQojYZ XQ bYbcV]^do Wda^Q\YXQgYo5 ]_WVc UVaWQcm _c[alclZ _RjV6
U_bcd`^lZ b_[Vc5 S [_c_alZ ed^[gYY Wda^Q\YXQgYY RdUdc SlUQSQcm bS_Y
b__RjV^Yp7

Hc_Rl ^QhQcm aQR_cd b bYbcV]_Z Wda^Q\YXQgYY5 `a_TaQ]]Q SlXlSQVc
?@5><?75 `VaVUQSQp `VaSl] `QaQ]Vca_] bS_ݷ ^QXSQ^YV Y\Y Y^do YUV^cYeY6
gYadojdo bca_[d5 d[QXlSQp ^V[_c_alV U_`_\^YcV\m^lV _`gYY S `QaQ]VcaV
?@D9?>C 1S R_\miY^bcSV b\dhQVS U_bcQc_h^_ `VaVUQcm hYb\_ 92 Y d[QXlSQp5
[ [Q[_Z `_UbYbcV]V _c^_bYcbp UQ^^Qp `a_TaQ]]Q5 hVaVX `QaQ]Vca 6139<9DI7
>QYR_\VV `_`d\pa^lV `_UbYbcV]l5 cQ[YV [Q[ `_hc_SlZ bVaSVa5 Y]Voc b`VgY6
Q\m^lV X^QhV^Yp nc_T_ `QaQ]VcaQ5 `a_hY] `a_TaQ]]Q] b\VUdVc Yb`_\mX_SQcm
[_^bcQ^cd UXPh^\N[7

Ed^[gYp CIC<?7 `_f_WQ ^Q ed^[gYo @B9>D67 @VaSl] `QaQ]Vca_] d[Q6
XlSQVcbp bcV`V^m SQW^_bcY b__RjV^YpD ^Q`aY]Va5 UXPhN[[ Yb`_\mXdVcbp
`aY S_X^Y[^_SV^YY ^VdbcaQ^Y]_Z _iYR[Y5 UXPh`J[W ‑ U\p `aVUd`aVWUV^YZ5
UXPhRWOX ‑ U\p `a_bclf Y^e_a]QgY_^^lf b__RjV^YZ7 BYbcV]^lZ QU]Y^Y6
bcaQc_a ]_WVc ^Qbca_Ycm bYbcV]d Wda^Q\YXQgYY cQ[5 hc_Rl S eQZ\l Wda6
^Q\_S `_`QUQ\Y c_\m[_ b__RjV^Yp b da_S^V] SQW^_bcY ^V ^YWV _`aVUV\6^ݷ
^_T_7 3c_a_Z `QaQ]Vca ‑ nc_ e_a]Qc^Qp bca_[Q5 Q^Q\_TYh^Qp Yb`_\mXdV]_Z
S ed^[gYY @B9>D67 >Q`aY]Va5 SlX_S ed^[gYY CIC<?7 ]_WVc SlT\pUVcm cQ[C

CIC<?71UXPhRWOX5 2M15=?> CD1BD545 @94 FF 5425 75D@94122D

Ed^[gYp 3<?C5<?7 XQSVaiQVc aQR_cd b bYbcV]_Z Wda^Q\YXQgYY5 XQ[alSQp
_c[alclV eQZ\l Y c7 `7

D`aQS\pcm `a_gVbbQ]Y6UV]_^Q]Y ]_W^_5 ^Q`aY]Va5 hVaVX bYT^Q\lD cQ[5
]^_TYV UV]_^l S _cSVc ^Q bYT^Q\ \RPQ^Y `VaVhYclSQoc [_^eYTdaQgY_^^lV
eQZ\l Y `aY ^V_Rf_UY]_bcY ]V^poc aVWY] aQR_cl7 3 R_\VV b\_W^lf b\dhQpf
S_X]_W^l Y UadTYV bfV]l d`aQS\V^Yp7
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?7:7 ;_]`mocVa^lV bVcY [Q[ pS\V^YV

Bca_T_ T_S_ap5 [_]`mocVa^_Z bVcmo bhYcQVcbp \oR_V b_VUY^V^YV
[_]`mocVa_S 1f_cp Rl USdf25 `_XS_\pojVV `VaVUQSQcm ]VWUd ^Y]Y UQ^^lV7
3 Ybc_aYY YXSVbc^l `aY]Val5 [_TUQ b ^V[_c_a_Z ^QcpW[_Z bVcVSl] b_VUY^V6
^YV] bhYcQ\Qbm UQWV _aTQ^YX_SQ^^Qp ^Q aVTd\pa^_Z _b^_SV `VaVUQhQ eQZ\_S
hVaVX S^Vi^YV ^_bYcV\Y ‑ `_`a_bcd T_S_ap5 UYb[Vcl7 ;_]`mocVal5 dhQbc6
S_SQSiYV S cQ[_] [_bVcVSݷ SXQY]_UVZbcSYY5ݷ S__RjV ^V Rl\Y UadT b UadT_]
b_VUY^V^l5 ^_ `aY nc_] `_\mX_SQcV\Y ncYf ݷbVcVZݷ `_bl\Q\Y UadT UadTd n\V[6
ca_^^do `_hcd5 dhQbcS_SQ\Y S cV[bc_Slf cV\V[_^eVaV^gYpf5 _R]V^YSQ\Ybm
eQZ\Q]Y7 ;_^Vh^_5 `aYRVTQcm [ _R]V^d UQ^^l]Y hVaVX UYb[Vcl `aYf_UY\_bm
c_\m[_ _c ^VU_bcQc[Q cVf^YhVb[Yf S_X]_W^_bcVZ `_ _aTQ^YXQgYY b_VUY^V^YZ
]VWUd [_]`mocVaQ]YD S ^QiV SaV]p5 [_TUQ gYea_SlV bVcY bSpXY U_bcd`^l
`aQ[cYhVb[Y SVXUV Y SbVTUQ5 `_\mX_SQcV\p] ^Vc ^dWUl YUcY ^Q `_U_R^lV
dfYjaV^Yp5 cQ[ hc_ ]l RdUV] aQbb]QcaYSQcm c_\m[_ bVcY b b_VUY^V^Yp]Y7

?7:7:7 BVcY Y bVcVSlV b_VUY^V^Yp

6b\Y aQbb]_caVcm SbV bdjVbcSdojYV bVcY bSpXY RVX_c^_bYcV\m^_ [_]`mo6
cVa^_T_ [_^cV[bcQ5 c_ baVUY ^Yf ]_W^_ SlUV\Ycm bVcY b eY[bYa_SQ^^l]Y b_6
VUY^V^Yp]Y5 bVcY [_]]dcQgYY b_VUY^V^YZ Y bVcY [_]]dcQgYY `Q[Vc_S7 EY[6
bYa_SQ^^lV b_VUY^V^Yp S ^QiV SaV]p SbcaVhQocbp aVU[_D `aY]Va_] cQ[_Z
bVcY ]_W^_ bhYcQcm bYbcV]l Ta_][_Z bSpXY ^Q S_[XQ\Qf Y S Qna_`_acQf7 AQb6
`a_bcaQ^ݷ^^lV U_ ^VUQS^VT_ SaV]V^Y d S_V^^lf `_\VSlV cV\Ve_^l5 TUV U\p
b_VUY^V^Yp USdf Q``QaQc_S `a_[\QUlSQ\bp cV\Ve_^^lZ [QRV\m5 c_WV `aVU6
bcQS\poc b_R_Z bVcm bSpXY b eY[bYa_SQ^^l] b_VUY^V^YV]7 Bdcm nc_T_ SYUQ
bVcVZ bSpXY S c_]5 hc_ dX\l b_VUY^pocbp UadT b UadT_] [Q^Q\Q]Y5 bfV]Q
S[\ohV^Yp [_c_alf ^V `aVUdb]QcaYSQVc UY^Q]YhVb[_T_ YX]V^V^YpD \oRlV
`_`aQS[Y ]_W^_ S^VbcY c_\m[_ Sadh^do7 ;QWUlZ QR_^V^c S cQ[_Z bVcY `_6
bc_p^^_ bSpXQ^ b _U^Y] Y\Y ^Vb[_\m[Y]Y UadTY]Y5 SbVTUQ _U^Y]Y Y cV]Y WV7
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2_\VV TYR[_V dbca_ZbcS_ Y]Voc bVcY [_]]dcQgYY b_VUY^V^YZD faVbc_]Q6
cYZ^lZ `aY]Va cQ[_Z bVcY ‑ f_a_i_ YXSVbc^Qp ^Q] bVcm `a_S_U^lf T_6ݷ1
a_Ub[Yf2ݷ cV\Ve_^_S7 3 bVcY [_]]dcQgYY b_VUY^V^YZ SbV [_^Vh^lV QR_^V^cl
`_U[\ohV^l [ _U^_]d [_]]dcQc_ad \YR_ 1hQjV2 [ _U^_]d YX ]^_TYf b_VUY6
lf^^ݷ^ ]VWUd b_R_Z [_]]dcQc_a_S5 _RaQXdojYf [_]]dcYadojdo baVUd7 @_6
bl\Qp d`aQS\pojYV [_]Q^Ul [_]]dcQc_aQ]5 QR_^V^cl cQ[Yf bVcVZ ]_Tdc `_
bS_V]d db]_caV^Yo dbcQ^QS\YSQcm b_VUY^V^Yp ]VWUd b_R_Z Y aQXalSQcm Yf7

3 [_]`mocVa^lf bVcpf Yb`_\mXdVcbp b_SVaiV^^_ Y^_Z `aY^gY` aQR_cl ‑
[_]]dcQgYp `Q[Vc_S 7 B\VUdVc _c]VcYcm5 hc_ [_]]dcQgYp `Q[Vc_S S_X6
]_W^Q c_\m[_ S bVcpf5 aQbbhYcQ^^lf ^Q `VaVUQhd gYea_Slf UQ^^lf7 9^e_a6
]QgYp5 [_c_ado ^dW^_ `VaVUQcm S bVcm5 UV\Ycbp ^Q `Q[Vcl:5 [QWUlZ `Q[Vc
b^QRWQVcbp QUaVb_] `_\dhQcV\p5 `_b\V hVT_ _R_adU_SQ^YV5 b_bcQS\pojVV bVcm
bSpXY5 `VaVUQݷc `Q[Vc ^dW^_]d QR_^V^cd7 @_ _U^_]d [Q^Q\d bSpXY ]_Tdc XQ
_U^d bV[d^Ud `a_ZcY `Q[Vcl5 QUaVb_SQ^^lV ]Y\\Y_^Q] aQX^lf dhQbc^Y[_S
bVcVS_T_ SXQY]_UVZbcSYp7 3^Vi^V bVcm [_]]dcQgYY `Q[Vc_S ^Q`_]Y^QVc bVcm
b eY[bYa_SQ^^l]Y b_VUY^V^Yp]Y5 `_b[_\m[d eYXYhVb[Y [Q^Q\l bSpXY ^Y[c_
^V `VaV[\ohQVc5 ^_ bdcm V5ݷ [Q[ SYUY]5 b_SVaiV^^_ UadTQp7

6b\Y f_a_i_ `_Yb[Qcm5 c_ ]_W^_ ^QZcY UVZbcSdojYV [_]`mocVa^lV bVcY5
_c^_bpjYVbp [Q[ [ bVcp] [_]]dcQgYY b_VUY^V^YZ5 cQ[ Y [ bVcp] b eY[bYa_6
SQ^^l]Y b_VUY^V^Yp]Y 1Y RVX Sbp[_Z [_]]dcQgYY `Q[Vc_S125 ^_ aQbb]QcaY6
SQcm cQ[YV bVcY ]l ^V RdUV]C Yf _R\QbcY `aY]V^V^Yp ^Qbc_\m[_ b`VgYeYh^l5
hc_ Sl SapU \Y [_TUQ6^YRdUm b ^Y]Y bc_\[^ݷcVbm5 Q Vb\Y Sb6ݷcQ[Y bc_\[^ݷcVbm5
c_ SQ] S \oR_] b\dhQV `aYUݷcbp YXdhQcm U_[d]V^cQgYo ^Q [_^[aVc^do bVcm7
9cQ[5 S [_]`mocVa^lf bVcpf5 [_c_alV ]l RdUV] aQbb]QcaYSQcm5 Sbp
Y^e_a]QgYp `VaVUQݷcbp ^VR_\miY]Y `_agYp]Y 1`Q[VcQ]Y UQ^^lf2D
[QWUlZ cQ[_Z `Q[Vc b_UVaWYc YUV^cYeY[Qc_a 1QUaVb2 `_\dhQcV\p5
U\p [_c_a_T_ _^ `aVU^QX^QhV^D _R_adU_SQ^YV Y `a_TaQ]]^_V _RVb`VhV^YV
[_]`mocVa^lf bVcVZ _RVb`VhYSQVc `VaVUQhd [QWU_T_ `Q[VcQ `_ ^QX^QhV^Yo5
f_cp Y ^V UQݷc TQaQ^cYY db`VfQ cQ[_Z `VaVUQhY7

BdjVbcSdVc ]^_WVbcS_ aQX^__RaQX^lf b`_b_R_S b_VUY^V^Yp [_]`mocVa_S
Y SbVS_X]_W^lf cVf^_\_TYZ `VaVUQhY gYea_S_Z Y^e_a]QgYY ]VWUd ^Y]Y7
HQjV SbVT_ UQ^^lV `VaVUQocbp `_ `a_S_UQ] S SYUV n\V[caYhVb[Yf bYT^Q6
\_S5 \YR_ S SYUV aQUY_bYT^Q\_S ‑ RVX Sbp[Yf `a_S_U_SD ^V[_c_alV QSc_al
XQpS\poc5 hc_ ^Q\YhYV Y\Y _cbdcbcSYV ݷ_QcVaYQ\m^_T[ݷ b_VUY^V^Yp 1`a_S_6
UQ5 [QRV\p Y c7 `72 `aVUbcQS\pVc b_R_Z T\QS^lZ `aYX^Q[5 `_ [_c_a_]d b\VUdVc
[\QbbYeYgYa_SQcm bVcY7 =l `_XS_\Y] bVRV b ncY] ^V b_T\QbYcmbp5 SVUm5 ^Q6
`aY]Va5 cVf^_\_TYp `VaVUQhY UQ^^lf bSVc_Sl]Y bYT^Q\Q]Y hVaVX _`c_S_\_6
[_^^lZ [QRV\m _c\YhQVcbp _c \oR_Z YX ]^_WVbcSQ cVf^_\_TYZ5 `_UaQXd]VSQ6
ojYf n\V[caYhVb[YV `a_S_UQ5 ^Yhdcm ^V ]V^miV5 hV] _^Y5 S bS_o _hVaVUm5

:1^T\YZb[YZ _aYTY^Q\ nc_T_ cVa]Y^Q ‑ @13;5D7 >V b\VUdVc `dcQcm cVa]Y^ 5ݷQ[Vc`ݷ Yb6
`_\mXdV]lZ S [_^cV[bcV `VaVUQhY UQ^^lf `_ bVcY5 b cVa]Y^_]5 XSdhQjY] `_6adbb[Y c_h^_
cQ[ WV5 ^_ _c^_bpjY]bp [ cY`d `\Q^Ya_SQ^Yp SaV]V^Y gV^caQ\m^_T_ `a_gVbb_aQ S ]^_T_XQ6
UQh^lf _`VaQgY_^^lf bYbcV]QfD cQ] _aYTY^Q\m^lZ Q^T\YZb[YZ cVa]Y^ ‑ 21D38 1Rd[SQ\m^_
27ݷUQ_\_]ݷ
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_c\YhQocbp _c b_VUY^V^YZ hVaVX aQUY_S_\^lD RVb`a_S_U^lV b_VUY^V^Yp c_WV
^V SbVTUQ _b^_SQ^l Y]V^^_ ^Q aQUY_S_\^Qf5 bdjVbcSdoc ]Vc_Ul `VaVUQhY Y^6
e_a]QgYY hVaVX Y^eaQ[aQb^_V YX\dhV^YV5 hVaVX be_[dbYa_SQ^^lV bSVc_SlV
\dhY Y cQ[ UQ\VV7 9bb\VUdp S_`a_b _R n\V[caYhVb[Yf b_VUY^V^Ypf5 ]l _R6
^QadWY] iYa_hQZiYZ Qbb_acY]V^c `_Uf_U_S5 aQX\YhQojYfbp [_\YhVbcS_]
`a_S_U_S 1_c USdf U_ ^Vb[_\m[Yf UVbpc[_S25 `aY]V^pV]l]Y b`_b_RQ]Y ]_Ud6
\pgYY 1`aVUbcQS\V^Yp gYea_S_Z Y^e_a]QgYY n\V[caYhVb[Y]Y bYT^Q\Q]Y25
]Vc_UQ]Y bY^fa_^YXQgYY5 U_`dbcY]l]Y cY`Q]Y [QRV\VZ Y Yf U\Y^_Z7 @_`l6
cQSiYbm S^Y[^dcm S `_bca_V^YV aQUY_[Q^Q\_S U\p `VaVUQhY [_]`mocVa^_Z
Y^e_a]QgYY5 ]l Y cQ] _R^QadWY] bdjVbcSV^^_V cVf^_\_TYhVb[_V aQX^__R6
aQXYV7

BQ]_V Y^cVaVb^_V5 hc_ aQX^__RaQXYV _RYcQcV\VZ SbVT_ nc_T_ X__`Qa[Q ^Qb
]_WVc ^V S_\^_SQcmC ^V Sbݷ \Y aQS^_5 [Q[ Y]V^^_ `a_Ybf_UYc `VaVUQhQ UQ^^lf
b _U^_T_ [_]`mocVaQ ^Q UadT_ZH @_\mX_SQcV\Y ]_RY\m^lf dbca_ZbcS Y^_TUQ
XQRlSQoc5 [Q[Y] YX USdf b`_b_R_S ‑ hVaVX b_c_Sdo bVcm Y\Y hVaVX `9O9 ‑
_^Y S ^Qbc_pjYZ ]_]V^c b_VUY^V^l b 9^cVa^Vc_]D `_\mX_SQcV\m U_]Qi^VT_
eY[bYa_SQ^^_T_ [Q^Q\Q S`_\^V ]_WVc ^V Y]Vcm ^Y[Q[_T_ `_^pcYp _ aQX^YgV
]VWUd JM\U5 ND85B>5D Y `a_hY]Y SYUQ]Y eYXYhVb[_T_ b_VUY^V^Yp b\VU6_`ݷ
^VZ ]Y\Y7ݷ

;_^Vh^_5 aQX^lV b`_b_Rl b_VUY^V^Yp ]_Tdc _R\QUQcm _b_RV^^_bcp]Y5 [_c_alV `aY6
Uݷcbp dhYclSQcmD cQ[5 Vb\Y SbV [_]`mocVal S SQiVZ [SQacYaV Y\Y _eYbV b_VUY^V^l
`a_S_UQ]Y5 Sl ]_WVcV R_\VV6]V^VV U_bc_SVa^_ `aVU`_\QTQcm5 hc_ [c_ `_`Q\_ [ SQiVZ
bVcY ^V `_U[\ohYcbp5 Y5 ^Q`aY]Va5 aQXaViYcm bVcVS_]d `aY^cVad `aY^Y]Qcm XQUQ^Yp
^Q `VhQcm _c \oRlf [_]`mocVa_S5 ^Qf_UpjYfbp b ^Y] S _U^_] bVT]V^cV7 B `9O9 cQ6
[_Z ^_]Va ^V `a_f_UYc5 UQWV Vb\Y bVcm XQjYjV^Q `Qa_\V]C [Q[ `aQSY\_5 `Qa_\m cQ]
_UY^ ^Q SbVf5 c_ Vbcm VT_ XQSVU_]_ X^QVc R_\miV _U^_T_ hV\_SV[Q5 Q aQX cQ[ ‑ ]_WVcV
bhYcQcm5 hc_ `Qa_\m S__RjV ^V `aVUbcQS\pVc b_R_Z ^Y[Q[_T_ bV[aVcQ5 cQ[ hc_ `_cV^gY6
Q\m^_ [ SQiVZ bVc[V ]_WVc ݷaYb_bQcmbp`ݷ [c_ dT_U^_5 `a_f_UYSiYZ ]Y]_ `_ [_aYU_ad
Y\Y bYUpjYZ S b_bVU^V] `_]VjV^YY5 Q S ^V[_c_alf b\dhQpf UQWV `a_f_WYZ b d\Ygl7
3 cQ[_Z bYcdQgYY U_bcd` [ `aY^cVad `aYUݷcbp [Q[6c_ _TaQ^YhYcm5 Vb\Y Sl ^V f_cYcV
_U^QWUl _R^QadWYcm ^Q `_\d TadUd Rd]QTY5 ^Q [_c_a_Z ^Q`VhQcQ^_ ^V`_^pc^_ hc_5 Q S
`aY^cVaV ‑ `dbc_Z [QacaYUW7 >_ S gV\_] aQX^Ygd ]VWUd cVf^_\_TYp]Y eYXYhVb[_T_
da_S^p cadU^_ bhYcQcm _`aVUV\pojVZ U\p gV\VZ [\QbbYeY[QgYY bVcVZ7

3 dhVR^lf `_b_RYpf ]_W^_ SbcaVcYcm U_\TYV aQbbdWUV^Yp _ S_X]_W^lf
SYUQf c_`_\_TYY [_]`mocVa^_Z bVcYD _Rlh^_ `aY nc_] aQbb[QXlSQoc `a_
5ݷiY^dݷ 5ݷXSVXUdݷ 5ݷ_mg\_]ݷ b_VUY^V^YVݷ [QWU_T_ b [QWUl]ݷ Y ‑ S [QhVbcSV
RV\_T_ e\QTQ ‑ b]ViQ^^doݷ c_`_\_TYoݷD `_b\VU^oo5 [Q[ `aQSY\_5 _`Ybl6
SQoc ^V[Y]Y ^Qd[__RaQX^l]Y n`YcVcQ]Y5 b]lb\ [_c_alf bS_UYcbp [ bQ[aQ6
]V^cQ\m^_]d ]Q]ݷ `_`Q\_7ݷ ?c]VcY]5 hc_ c_`_\_TYp 5ݷ_mg\_]ݷ ^V`aV]V^^_
d`_]Y^QV]Qp S cQ[Yf b\dhQpf5 S aVQ\m^_bcY ^V SbcaVhQVcbp5 [Q[ Y b_VUY^V6
^YV [QWU_T_ b [QWUl]7 6jݷ Y^cVaVb^VV _Rbc_pc UV\Q b ݷiY^Q]Yݷ Y X6ݷXSݷ
UQ]YݷC _U^Q Y cQ WV bVcm ]_WVc _[QXQcmbp 5ݷXSVXU_Zݷ Vb\Y ^QaYb_SQcm bfV]d
b_VUY^V^Yp `a_S_U_S5 ^_ `aY nc_] 5ݷiY^_Zݷ Vb\Y aQbb]QcaYSQcm \_TY[d SXQ6
Y]_UVZbcSYp [_]`mocVa_S7

3 `VaS_Z `_\_SY^V :BB96f T_U_S bQ]l] `_`d\pa^l] b`_b_R_] b_VUY^V^Yp
[_]`mocVa_S ]_W^_ Rl\_ bhYcQcm ND85B>5D5 _b^_SQ^^lZ ^Q [_Q[bYQ\m^_]
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AYb7 ?7:7 ;_Q[bYQ\m^lV b_VUY^V^YpC [QRV\m b b_VUY^YcV\V]5 ]6[_^^V[c_a5 cVa6
]Y^Qc_a5 dXV\ U\p `_U[\ohV^Yp [_]`mocVaQ S bR_aV

[QRV\V;7 3 cQ[_] [QRV\V `aVUdb]_caV^l USQ `a_S_U^Y[Q ‑ `a_f_UpjYZ `_
gV^cad bVaUVh^Y[ Y _cUV\ݷ^^Qp _c ^VT_ b\_V] YX_\pgYY c[Q5ݷ\`_ b\dWQjQp
_U^_SaV]V^^_ Sc_al] `a_S_U_] Y n[aQ^_]5 `aVU_cSaQjQojY] `_cVaY ^Q YX6
\dhV^YV Y XQjYjQojY] _c n\V[ca_]QT^Yc^lf `_]Vf7 ;_Q[bYQ\m^lV [QRV\Y
`aY]V^pocbp S cVf^Y[V U\p `VaVUQhY Slb_[_hQbc_c^lf n\V[caYhVb[Yf bYT^Q6
\_S ‑ ^Q`aY]Va5 U\p `_U[\ohV^Yp Q^cV^^ [ `aYݷ]_`VaVUQojY] dbca_ZbcSQ]D
Vb\Y d SQb U_]Q Vbcm cV\VSYX_a5 `aY^Y]QojYZ neYa^lV cV\V[Q^Q\l5 c_ Q^6
cV^^Q [ ^V]d `_USVUV^Q [_Q[bYQ\m^l] [QRV\V]5 f_cp Y ^V cQ[_Z [_^bcad[gYY5
[Q[ d [QRV\VZ5 `aY]V^pSiYfbp U\p b_VUY^V^Yp [_]`mocVa_S7 3 _R\QbcY [_]6
`mocVa^lf bVcVZ [_Q[bYQ\m^lZ [QRV\m `aQ[cYhVb[Y SliV\ YX d`_caVR\V^Yp5
^_ `a_YX_i\_ nc_ ^V cQ[ UQS^_C S `VaS_Z `_\_SY^V ;9996f T_U_S bVcY ^Q [_6
Q[bYQ\m^_] [QRV\V Vjݷ U_S_\m^_ hQbc_ SbcaVhQ\Ybm7

BVcVSlV Y^cVaeVZbl [_]`mocVa_S `_U[\ohQ\Ybm [ [_Q[bYQ\m^_]d [QRV6
\o `QaQ\\V\m^_ b `_]_jmo b`VgYQ\m^lf ]6_RaQX^lf b_VUY^YcV\VZ5 cQ[ ^Q6
XlSQV]lf ]6[_^^V[c_a_S5 cQ[ hc_ bVcm5 _b^_SQ^^Qp ^Q [_Q[bYQ\m^_] [QRV\V5
`aVUbcQS\p\Q b_R_Z iY^d S hYbc_] SYUV7 B[_a_bcm `VaVUQhY UQ^^lf `_ cQ6
[_Z bVcY b_bcQS\p\Q :9 =RYc S bV[d^Ud5 hc_ `_ b_SaV]V^^l] ]Va[Q] ^V cQ[
]^_T_5 ^_ _b^_S^_Z ^VU_bcQc_[ [_Q[bYQ\m^_Z bVcY b_bc_p\ ^V S QRb_\oc^_]
X^QhV^YY b[_a_bcY5 Q S ^VYXRVW^_bcY [_\\YXYZ5 [_TUQ _UY^ YX dhQbc^Y[_S
SXQY]_UVZbcSYp ^QhY^QVc `VaVUQhd UQ^^lf5 Q UadT_Z dhQbc^Y[5 ^V db`VS ^Q
nc_ baVQTYa_SQcm5 c_WV ^QhY^QVc `VaVUQhd Y `_acYc `Q[Vc UQ^^lf5 `VaVUQ6
SQV]lZ `VaSl] dhQbc^Y[_]7 HV] `\_c^VV XQTadWV^Q bVcm5 _aTQ^YX_SQ^^Qp S
SYUV iY^l5 cV] SliV SVa_pc^_bcm [_\\YXYZ Y cV] R�_\miQp hQbcm `a_`db[^_Z
b`_b_R^_bcY bVcY ^Q ncYf [_\\YXYpf cVapVcbp7

2l\ d [_Q[bYQ\m^_T_ b_VUY^V^Yp Y UadT_Z bVamݷX^lZ ^VU_bcQc_[7 ;_Q[6
bYQ\m^lZ [QRV\m U_\WV^ Rl\ `aVUbcQS\pcm b_R_Z XQ][^dcdo baVUd `VaVUQhY
bYT^Q\Q5 XQSVaiQojdobp b _RVYf bc_a_^ cVa]Y^Qc_aQ]Y ‑ b`VgYQ\m^l]Y
^QbQU[Q]Y5 S [_c_alf bc_p\Y aVXYbc_al `_ >9 ?]7 2VX cVa]Y^Qc_aQ bYT^Q\5
`a_f_UpjYZ `_ [QRV\o5 _caQWQVcbp _c VT_ _[_^Vh^_bcYD _caQWݷ^^lZ bYT^Q\
^Q[\QUlSQVcbp ^Q _b^_S^_Z bYT^Q\ Y Yb[QWQVc VT_5 cQ[ hc_ bVcm cVapVc aQR_6

;B\_S_ ݷQ[bYQ\m^lZ_]ݷ `a_Ybf_UYc _c 3?61H9CD Y]Vocbp S SYUd TV_]VcaYhVb[YV _bY
gV^caQ\m^_Z WY\l Y c[Y5ݷ\`_ [_c_alV S cQ[_] [QRV\V b_S`QUQoc7 8UVbm S`_\^V `_U_i\_
Rl adbb[_V b\_S_ 5ݷb__b^lZݷ hQbc_ Yb`_\mXdV]_V S ]VfQ^Y[V5 ^_ Ybc_aYhVb[Y dcSVaUY\Qbm
Y]V^^_ cQ[Qp S_c caQ^b\YcVaQgYp Q^T\YZb[_T_ 3?1H91<7



=9? BVcY Y `a_c_[_\l

AYb7 ?7;7 3YcQp `QaQC [QRV\m5 [_^gV^caQc_a5 [_]]dcQc_a

c_b`_b_R^_bcm7 >VcadU^_ U_TQUQcmbp5 hc_ cQ[Qp bVcm `VaVbcQ^Vc aQR_cQcm `aY
\oR_] _RalSV [QRV\p Y\Y aQXkVUY^V^YY [_^^V[c_a_S5 SVUm S ]VbcV aQXalSQ
cVa]Y^Qc_ad SXpcmbp ^V_c[dUQ7 @_ XQ[_^d `_U\_bcY _RalSl Y aQXkVUY^V^Yp
hQjV SbVT_ `a_Ybf_UY\Y S XQ`Vac_Z [_]^QcV5 VUY^bcSV^^lZ [\oh _c [_c_a_Z
^Qf_UYcbp d b_cadU^Y[Q5 dVfQSiVT_ S [_]Q^UYa_S[d7 @aY nc_] ^V\mXp Rl\_ XQ6
jYcYcm [QRV\m _c b\dhQZ^lf ^QadiV^YZ gV\_bc^_bcY5 dRaQS VT_ [dUQ6^YRdUm
S bcV^d5 [_a_R Y c7 `75 SVUm [QWUlZ [_]`mocVa ^dW^_ Rl\_ `_U[\ohYcm ^V`_6
baVUbcSV^^_ [ [QRV\o<D Y^QhV T_S_ap5 [QRV\m `aYf_UY\_bm `a_[\QUlSQcm cQ[5
hc_Rl _^ `a_f_UY\ hVaVX [QWU_V YX aQR_hYf ]Vbc5 `_U[\ohݷ^^lf [ bVcY5 Y
_[aVbc^_bcY SbVf ncYf aQR_hYf ]Vbc ^VYXRVW^_ _[QXlSQ\Ybm X_^_Z aYb[Q7

6bcVbcSV^^_5 bc_\m ^VdU_R^_]d b`_b_Rd b_VUY^V^Yp ]QiY^ ]VWUd b_R_Z
b`VgYQ\Ybcl U_S_\m^_ Rlbca_ ^Qi\Y XQ]V^d ‑ cQ[ ^QXlSQV]do SYcdo `Q6
ad 7 BSpXm XUVbm `a_YXS_UYcbp `_ hVclaݷ] `a_S_UQ]5 `_`Qa^_ `VaVSYcl] ]VW6
Ud b_R_Z U\p YXRQS\V^Yp _c n\V[ca_]QT^Yc^lf `_]Vf 1_cboUQ ^QXSQ^YV2D `_
_U^_Z `QaV `a_Ybf_UYc `VaVUQhQ5 `_ UadT_Z ‑ `aYݷ] Y^e_a]QgYY7 5SQ [_]6
`mocVaQ ]_W^_ b_VUY^Ycm [QRV\V] SYc_Z `Qal5 `_U[\ohYS `Qal5 Yb`_\m6
XdV]lV U\p `aYݷ]Q Y `VaVUQhY5 [aVbc6^Q[aVbcD `_6Q^T\YZb[Y [QRV\m5 b`VgY6
Q\m^_ `aVU^QX^QhV^^lZ U\p cQ[_T_ b_VUY^V^Yp5 ^QXlSQVcbp 3B?CC?F5B7 ;_TUQ
[_]`mocVa_S R_\miV USdf5 bYcdQgYp bcQ^_SYcbp bdjVbcSV^^_ R_\VV b\_W^_ZC
^dW^_ b`VgYQ\m^_V dbca_ZbcS_5 [_c_a_V `_6Q^T\YZb[Y ^QXlSQVcbp 8E2D adb6
b[_T_S_apjYV b`VgYQ\Ybcl _Rlh^_ ^QXlSQ\Y nc_ dbca_ZbcS_ `_`a_bcd 5ݷfQRݷ
Yb`_\mXdp `ap]do caQ^b\YcVaQgYo Q^T\YZb[_T_ cVa]Y^Q5 ^_ cQ[_V Y]V^_SQ6
^YV b\VUdVc _c^VbcY [ aQXapUd `a_eVbbY_^Q\m^_T_ WQaT_^QD Y]VVcbp dbc_pS6
iYZbp _eYgYQ\m^lZ `VaVS_U cVa]Y^Q 8E2 ^Q adbb[YZ pXl[ ‑ [_^gV^caQ6
c_a7 ;QWUlZ [_]`mocVa \_[Q\m^_Z bVcY `aY cQ[_] b`_b_RV Vݷ `_bca_V^Yp
b_VUY^pVcbp b [_^gV^caQc_a_] 1fQR_]2 _cUV\m^l] [QRV\V]5 `_U[\ohQV]l]
[ cQ[ ^QXlSQV]_]d `_acd D SbcaVhQ\Ybm [_^gV^caQc_al5 Y]VojYV _c < U_
;= `_ac_S7 BYT^Q\5 `_\dhQV]lZ _c \oR_T_ YX [_]`mocVa_S 1Y\Y5 `aQSY\m^VV
T_S_ap5 ^Q \oR_] YX bS_Yf `_ac_S2 `_ `a_S_UQ]5 _cSVcbcSV^^l] XQ `VaVUQ6
hd5 [_^gV^caQc_a caQ^b\YadVc SbV] _bcQ\m^l] [_]`mocVaQ]5 `_U[\ohݷ^^l]
[ ^V]d 1^Q SbV _bcQ\m^lV `_acl25 ^_ dWV hVaVX `a_S_UQ5 _cSVcbcSV^^lV XQ
`aY7[ݷ

<B`VgYeY[QgYp [_Q[bYQ\m^_T_ ND85B>5D’Q U_`db[Q\Q `_U[\ohV^YV bVcVS_T_ Y^cVaeVZbQ
[ _b^_S^_]d [QRV\o b `_]_jmo _cS_U^_T_ `a_S_UQ5 ^_ U\Y^Q VT_ ^V ]_T\Q `aVSliQcm = b]7D
_hVSYU^_5 nc_ ^V aViQ\_ ^Y[Q[Yf `a_R\V]7
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3 ^QiV SaV]p [_^gV^caQc_al bhYcQocbp dbcQaVSiY] SYU_] _R_adU_SQ6
^Yp5 S]Vbc_ ^Yf Yb`_\mXdocbp [_]]dcQc_al 1Q^T\7 CG9D38D hQjV SbVT_
U\p _R_X^QhV^Yp ncYf dbca_ZbcS S adbb[_] pXl[V Yb`_\mXdVcbp WQaT_^YX]
27ݷbSYchݷ ;_]]dcQc_a _c\YhQVcbp _c [_^gV^caQc_aQ cV]5 hc_ caQ^b\YadVc
`_\dhQV]lZ `Q[Vc ^V SbV] [_]`mocVaQ] bVcY5 Q c_\m[_ cV] YX ^Yf5 [_c_al]
nc_c `Q[Vc `aVU^QX^QhV^ 1c_ Vbcm hQjV SbVT_ ‑ c_\m[_ _U^_]d [_]`mocV6
ad27 Nc_ VbcVbcSV^^l] _RaQX_] b^YWQVc ^QTadX[d ^Q bVcmC ^Q`aY]Va5 Vb\Y
S bVcY _U^_SaV]V^^_ _R]V^YSQocbp Y^e_a]QgYVZ USV `Qal [_]`mocVa_S5 c_
`aY Yb`_\mX_SQ^YY [_^gV^caQc_aQ Y] `aYUݷcbp UV\Ycm ]VWUd b_R_Z _Rjdo
`a_`db[^do b`_b_R^_bcm bVcY5 c_TUQ [Q[ `aY aQR_cV hVaVX [_]]dcQc_a [_]6
`mocVal _U^_Z `Qal ]_Tdc S__RjV ^V _RaQjQcm S^Y]Q^Yp ^Q bdjVbcS_SQ^YV
UadT_Z `Qal7

;_^Vh^_5 [_]]dcQc_a cVf^YhVb[Y `aVUbcQS\pVc b_R_Z dbca_ZbcS_ ^Q]^_6
T_ R_\VV b\_W^_V5 ^VWV\Y [_^gV^caQc_a5 SVUm V]d `aYf_UYcbp Q^Q\YXYa_SQcm
b_UVaWY]_V [QWU_T_ `VaVUQSQV]_T_ `_ bVcY `Q[VcQ5 hc_Rl dX^Qcm5 [_]d nc_c
`Q[Vc `aVU^QX^QhQVcbp5 Y `\ob [ c_]d ^dW^_ `_]^Ycm5 [ [Q[_]d `_acd `_U6
[\ohݷ^ [Q[_Z [_]`mocVaD c_\m[_ cQ[ ]_W^_ `_^pcm5 hVaVX [Q[_Z `_ac caQ^b6
\Ya_SQcm [QWUlZ _cUV\m^_ SXpclZ `Q[Vc7 ; c_]d WV Y [_^gV^caQc_al5 Y
[_]]dcQc_al ]_W^_ b_VUY^pcm ]VWUd b_R_Z U\p `_\dhV^Yp bVcVZ R_\mi_T_
aQX]VaQD b c_h[Y XaV^Yp [_]]dcQc_aQ nc_ X^QhYc5 hc_ [ _U^_]d `_acd ]_WVc
Rlcm `_Ub_VUY^ݷ^ ^V _UY^ [_]`mocVa5 Q 1S _RjV] b\dhQV2 `a_YXS_\m^_V Yf
hYb\_5 Y `aYf_UYcbp 5ݷYcm^[_`ݷ ^Q [Q[_] `_acd U_bcd`^l [Q[YV [_]`mocV6
al7 3bݷ nc_ `aYS_UYc [ ^V_Rf_UY]_bcY Yb`_\mX_SQ^Yp `a_gVbb_aQ5 `Q]pcY Y
`a_TaQ]]l5 d`aQS\pojVZ aQR_c_Z [_]]dcQc_aQ5 c_ Vbcm cVf^YhVb[Y [_]]d6
cQc_a ‑ nc_ [_]`mocVa b`VgYQ\m^_T_ ^QX^QhV^Yp7 >QYR_\VV ݷa_USY^dclV`ݷ
[_]]dcQc_al Y]Voc S bVcY bS_Z b_RbcSV^^lZ QUaVb5 [Q[ d _Rlh^_T_ [_]`mo6
cVaQ5 Y `_XS_\poc S aVWY]V dUQ\ݷ^^_T_ U_bcd`Q d`aQS\pcm bS_VZ aQR_c_Z ‑
^Q`aY]Va5 XQUQSQcm pS^l] _RaQX_]5 [Q[YV [_]`mocVal ]_Tdc `_U[\ohQcm6
bp [ _cUV\m^l] `_acQ]5 aQXRYSQcm ]^_WVbcS_ `_ac_S ^Q Tad``l5 \_TYhVb[Y
`aVUbcQS\pojYV b_R_Z _cUV\m^lV bVcY 1Q^T\7_UJW5 F9BDE1< <?31< 1B51 >5DG?B; D
dbc_pSiVT_bp adbb[_T_ `VaVS_UQ `_[Q ^Vc2 Y c7 `7

2\QT_UQap b_SVaiV^bcS_SQ^Yo `a_YXS_UbcSV^^lf cVf^_\_TYZ S ^QiV SaV6
]p `a_bcVZiYV [_]]dcQc_al ‑ ^Vd`aQS\pV]lV Y Y]VojYV _Rlh^_ _c = U_ A
`_ac_S ‑ bc_pc U_bcQc_h^_ UݷiVS_=5 hc_ UV\QVc `_\^_bcmo RVbb]lb\V^^l]
Yb`_\mX_SQ^YV [_^gV^caQc_a_SD UV\_ S c_]5 hc_ [_a`db5 aQXkݷ]l `_ac_S5 R\_[
`YcQ^Yp5 _b^_S^Qp ]_^cQW^Qp `\QcQ ^dW^l [Q[ S [_]]dcQc_aV5 cQ[ Y S [_^6
gV^caQc_aV5 Q aQX^YgQ S b\_W^_bcY n\V[ca_^Y[Y 1cVf^YhVb[Y _hV^m Slb_[Qp5
SVUm [_^gV^caQc_ad ^V ^dWV^ ^Y `a_gVbb_a5 ^Y `Q]pcm5 ^Y `a_TaQ]]Q2 b `a_6
YXS_UbcSV^^_Z c_h[Y XaV^Yp `_hcY ^V UQݷc aQX\YhYp S bVRVbc_Y]_bcY YXUV6

=>Q ]_]V^c ^Q`YbQ^Yp cV[bcQ `VaS_T_ YXUQ^Yp [^YTY S ;9:@ T_Ud bc_Y]_bcm bQ]_T_
UViݷS_T_ [_]]dcQc_aQ b_bcQS\p\Q _[_\_ >99 adR\VZD S_ SaV]p `_UT_c_S[Y Sc_a_T_ YXUQ^Yp
S [_^gV ;9;9 T_UQ S ]QTQXY^Qf dUQ\_bm ^QZcY [_]]dcQc_a ]V^miV hV] XQ =99 adR7D XQRQS^_5
hc_ `_hcY bc_\m[_ WV bc_Y\Y RQ^Q\m^lV e\Vi6RaV\[Y ^Q APK ‑ ]�V^miVT_ YX Y]VojYfbp
aQX]Va_S7
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\Yp7 >Y[c_ ^V _cUQbc `aVU`_hcV^Yp [_^gV^caQc_ad aQUY USdf6caݷf `a_gV^c_S
UV^VW^_Z n[_^_]YY7

3 cV T_Ul5 [_TUQ bVcY ^Q _b^_SV SYc_Z `Qal c_\m[_ ^QhY^Q\Y aQXSYSQcm6
bp5 bYcdQgYp SlT\pUV\Q b_SVaiV^^_ Y^QhV7 9UVp [_]]dcQc_aQ S_X^Y[\Q5 VbcV6
bcSV^^_5 `aQ[cYhVb[Y baQXd S bY\d bS_VZ _hVSYU^_bcY 1UQWV aQ^miV `VaVf_UQ
b [_Q[bYQ\m^_T_ [QRV\p ^Q SYcdo `QadD YXSVbc^l [_]]dcQc_al U\p [_Q[bY6
Q\m^lf bVT]V^c_S25 ^_ gV^l ^Q `VaSlV cQ[YV dbca_ZbcSQ Rl\Y b_SVaiV^^_
XQ_R\Qh^l]Y7 5QWV [_^gV^caQc_al 2ݷfQRlݷ1 S`\_cm U_ [_^gQ :BB96f T_U_S
bc_Y\Y U_bcQc_h^_ U_a_T_ Y SlcVb^Ycm [_Q[bYQ\m^lZ [QRV\m `_`a_bcd ^V ]_T6
\YC ^Vb]_cap ^Q SbV ^VdU_RbcSQ n[b`\dQcQgYY bVcVZ ^Q [_Q[bYQ\V5 [_^gV^caQ6
c_a U\p cQ[Yf bVcVZ ^V caVRdVcbp5 Y nc_ _Rbc_pcV\mbcS_ _bcQSQ\_bm S_ ]^_TYf
b\dhQpf _`aVUV\pojY]7

3_XSaQjQpbm [ S_`a_bd _ [\QbbYeY[QgYY bVcVZ5 _c]VcY] _UY^ Y^cVaVb6
^lZ ]_]V^c7 BVcY ^Q _b^_SV [_Q[bYQ\m^_T_ [QRV\p _hVSYU^l] _RaQX_] _c6
^_bpcbp [ c_`_\_TYY DݷiY^Qݷ `aY `VaVf_UV [ bVcp] ^Q SYc_Z `QaV5 Yb`_\m6
XdojY] [_^gV^caQc_al5 c_`_\_TYp eYXYhVb[Yf b_VUY^V^YZ `aVSaQjQVcbp S
CݷXSVXUdݷ Y]VVcbp gV^caQ\m^lZ dXV\ 1[_^gV^caQc_a25 [ [_c_a_]d `_U[\ohV6
^l SbV _bcQ\m^lV 1S UQ^^_] b\dhQV [_]`mocVal27 >_ b c_h[Y XaV^Yp `VaVUQhY
Y^e_a]QgYY `aY nc_] ^YhVT_ ^V ]V^pVcbp5 c_ Vbcm5 Vb\Y ]_W^_ cQ[ SlaQ6
XYcmbp5 ݷTYhVb[Qp_\ݷ c_`_\_TYp bVcY cQ[ Y _bcQݷcbp iY^_Z1 3 bQ]_] UV\V5
`aY `VaVUQhV S bVcm `Q[VcQ UQ^^lf nc_c `Q[Vc hVaVX [_^gV^caQc_a `_\dhQoc
SbV QR_^V^cl ‑ c_h^_ cQ[ WV5 [Q[ nc_ `a_Ybf_UY\_ S [_Q[bYQ\m^_Z bVcY7

>VYX]V^^_bcm TYhVb[_Z_\ݷ c_`_\_TYYݷ bVcY `aY `VaVf_UV _c [_Q[bYQ\m^_Z
iY^l [ SYc_Z `QaV b [_^gV^caQc_a_] \dhiV SbVT_ Y\\obcaYadVc cQ[_Z eQ[c7
BdjVbcS_SQ\_ U_S_\m^_ ]^_T_ bVcVSlf [Qac 1`VhQc^lf `\Qc5 SbcQS\pV]lf S
[_]`mocVa Y _RVb`VhYSQojYf Q``QaQc^_V `_U[\ohV^YV [_]`mocVaQ [ bVcY25
Y]VSiYf _U^_SaV]V^^_ aQXkݷ]l U\p `_Ub_VUY^V^Yp SYc_Z `Qal Y [_Q[bYQ\m6
^_T_ [QRV\p 1aYb7 ?7<27 8QhQbcdo QU]Y^YbcaQc_a bVcY5 dbcQS _c `_bc_p^^lf
^V`_\QU_[ [_Q[bYQ\m^_T_ [QRV\p5 `_[d`Q\ [_^gV^caQc_a Y `VaVS_UY\ bS_o
bVcm ^Q SYcdo `Qad7 5\p nc_T_ Rl\_ U_bcQc_h^_ `VaV[\ohYcm bVcVSlV [Qa6
cl ^Q aQR_cd b `_ac_] SYc_Z `Qal S]Vbc_ [_Q[bYQ\m^_T_ `_acQ Y XQ]V^Ycm
`a_S_UQ5 Q `a_TaQ]]^_V _RVb`VhV^YV [_]`mocVa_S ^Y[Q[_Z `VaV^Qbca_Z[Y
^V caVR_SQ\_5 c_ Vbcm `a_TaQ]]l5 Yb`_\mXdojYV Slf_U S bVcm5 S__RjV ^V
XQ]VhQ\Y b]V^l eYXYhVb[_T_ ^_bYcV\p b_VUY^V^Yp7

B dhݷc_] SbVT_ b[QXQ^^_T_ ]_W^_ XQ[\ohYcm5 hc_ c_`_\_TYp eYXYhVb[_6
T_ b_VUY^V^Yp ‑ nc_ c_WV b_SVaiV^^_ ^V c_c `aYX^Q[5 [_c_alZ U_\WV^ ^Qb
S_\^_SQcm `aY `_`lc[Qf [\QbbYeYgYa_SQcm bVcY7 6b\Y gV\m5 bc_pjQp `VaVU
^Q]Y ‑ ^QdhYcmbp `YbQcm `a_TaQ]]l5 c_ S ^Qid _R\Qbcm Y^cVaVb_S Sf_Upc
b[_aVV cQ[YV _b_RV^^_bcY bVcVZ5 [_c_alV ^QiQ `a_TaQ]]Q ]_WVc _R^QadWYcm
Y [_c_alV5 b\VU_SQcV\m^_5 ^V_Rf_UY]_ dhYclSQcm `aY `a_TaQ]]Ya_SQ^YY7

<Vc USQUgQcm ^QXQU ^Qb Vjݷ ]_T\Q Rl b nc_Z c_h[Y XaV^Yp XQY^cVaVb_SQcm
aQX^YgQ ]VWUd \_[Q\m^l]Y5 T\_RQ\m^l]Y Y `a_hY]Y bVcp]Y S XQSYbY]_bcY
_c Yf aQX]VaQ7 BVZhQb5 [_TUQ eQ[cYhVb[Y VUY^bcSV^^l] Yb`_\mXdV]l] bcV6
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AYb7 ?7<7 BVcVSQp [QacQ <3>9B 1<LXV2 b aQXkݷ]Q]Y U\p `_U[\ohV^Yp [_Q[6
bYQ\m^_T_ [QRV\p 1b\VSQ25 S^Vi^VT_ QUQ`cVaQ 1S gV^caV2 Y [QRV\p
SYc_Z `Qal 1b`aQSQ27

[_] `a_c_[_\_S> _bcQ\bp ]LY8RY5 ^Q [_c_a_] _b^_SQ^Q aQR_cQ bVcY 9^6
cVa^Vc5 S R_\miY^bcSV b\dhQVS `a_TaQ]]Q]5 aQR_cQojY] hVaVX bVcm5 _[QXl6
SQVcbp RVXaQX\Yh^_5 SXQY]_UVZbcSdoc \Y _^Y b [_]`mocVa_]5 ^Qf_UpjY]bp S
UadT_] `_\diQaYY 8V]\Y5 S b_bVU^VZ [_]^QcV5 ^Q b_bVU^V] bc_\V Y\Y UQWV
Yf `Qac^ݷa ‑ UadTQp `a_TaQ]]Q5 aQR_cQojQp ^Q c_] WV bQ]_] [_]`mocVaV7

B `_SbV]Vbc^l] `a_^Y[^_SV^YV] 9^cVa^VcQ bcQ^_SYcbp ^V SbVTUQ `_^pc6
^_5 TUV [_^hQVcbp _U^Q bVcm Y ^QhY^QVcbp UadTQpD \oRQp \_[Q\m^Qp bVcm5 Vb6
\Y _^Q Y]VVc Slf_U S 9^cVa^Vc5 S _`aVUV\ݷ^^_] b]lb\V `aVUbcQS\pVc b_6
R_Z hQbcm 9^cVa^VcQ5 `aYhݷ] S R_\miY^bcSV b\dhQVS ]_W^_ SlUV\Ycm Vjݷ
^Vb[_\m[_ da_S^VZ5 ^Q [QWU_] YX [_c_alf ^QZUݷcbp [_]`mocVa^Qp bVcm5 b_6
bc_pjQp YX UadTYf bVcVZ Y bQ]Q `_ bVRV Sf_UpjQp b_bcQS^_Z hQbcmo S R_\VV
[ad`^do bVcm7 ?UY^ YX _b^_S^lf [aYcVaYVS _c^VbV^Yp [_]`mocVa_S [ VUY6
^_Z bVcY RQXYadVcbp ^V ^Q cVf^YhVb[Yf5 Q ^Q _aTQ^YXQgY_^^lf [aYcVaYpfC
_cUV\m^_Z bVcmo bhYcQocbp [_]`mocVal5 Y]VojYV ]VWUd b_R_Z b_VUY^V^Yp
U\p `VaVUQhY UQ^^lf Y `aY nc_] ^Qf_UpjYVbp `_U VUY^_Z `_\YcY[_Z d`aQS6
\V^Yp5 c_ Vbcm5 `a_jV T_S_ap5 n[b`\dQcYadV]lV _U^_Z [_]Q^U_Z bYbcV]^lf
QU]Y^YbcaQc_a_S7 ?c]VcY]5 hc_5 ^Vb]_cap ^Q ^VcVf^YhVb[YZ fQaQ[cVa nc_T_
[aYcVaYp5 ^Q] [Q[ RdUdjY] `a_TaQ]]YbcQ] _^ SVbm]Q Y^cVaVbV^5 `_b[_\m[d
`a_TaQ]]l5 aQR_cQojYV S^dcaY bVcY5 Y `a_TaQ]]l5 aQR_cQojYV XQ Vݷ `aVUV6
\Q]Y5 _[QXlSQocbp b ^QiVZ c_h[Y XaV^Yp S bdjVbcSV^^_ aQX\Yh^lf [QcVT_aY6
pfC `VaSl] S ^V[_c_alf b\dhQpf ]_W^_ U_SVapcm 1f_cp Y b _TaQ^YhV^Yp]Y25
Sc_al] WV U_SVapcm 1 @B9?B9 ^V\mXp5 SVUm ]l ^V X^QV] Y ^V ]_WV] X^Qcm5 [c_ Y
b [Q[_Z gV\mo Yf ^Q`YbQ\ Y XQ`dbcY\7 5Q\V[_ ^V SbV `_\mX_SQcV\Y [_]`mocVa6
^lf bVcVZ b__cSVcbcSdoc ^QiY] `aVUbcQS\V^Yp] _R Q^TV\Qf b [al\li[Q]Y7
;_^Vh^_5 X\_d]li\V^^Y[ ]_WVc _[QXQcmbp Y S^dcaY `VaY]VcaQ ^QiVZ bVcY5
Y cQ[do S_X]_W^_bcm c_WV `aYf_UYcbp dhYclSQcm5 ^_ nc_ Sbݷ WV b[_aVV haVX6

>2dUdhY gV^caQ\m^l] S _R\QbcY [_]`mocVa^lf bVcVZ5 `_^pcYV `a_c_[_\Q SlXlSQVc
^V_WYUQ^^lV b\_W^_bcY d ]^_TYf ^_SYh[_S7 =l `_Ua_R^_ aQbb]_caY] nc_ `_^pcYV hdcm
`_XWV5 Q `_[Q _TaQ^YhY]bp XQ]VhQ^YV]5 hc_ `a_c_[_\ ‑ nc_ ^V[YZ ^QR_a b_T\QiV^YZ5
[_c_al] b\VUdoc dhQbc^Y[Y bVcVS_T_ SXQY]_UVZbcSYp5 hc_Rl `_^pcm UadT UadTQ7



=:9 BVcY Y `a_c_[_\l

SlhQZ^_V `a_YbiVbcSYV5 c_TUQ [Q[ ^Q\YhYV X\_d]li\V^^Y[_S S 9^cVa^VcV
_`ݷ cd bc_a_^dݷ ^QiVT_ `VaY]VcaQ ‑ nc_ _Rlh^Qp aQR_hQp _RbcQ^_S[Q7

3_XSaQjQpbm [ cVf^YhVb[Y] Qb`V[cQ] `_bca_V^Yp [_]`mocVa^lf bVcVZ5
_c]VcY]5 hc_ `a_bcVZiQp 1^QY]V^miQp2 [_]`mocVa^Qp bVcm ‑ nc_ cQ[Qp bVcm5
S [_c_a_Z Y]VVcbp SbVT_ _U^_ bVcVS_V b_VUY^V^YVD cQ[do bVcm `aY Sbݷ] WV6
\Q^YY ^V `_\dhYcbp aQXUV\Ycm ^Q bVcY ]V^miVT_ aQX]VaQ7 9 Y]V^^_ XUVbm
]l ^V_WYUQ^^_ ^Qcl[QV]bp ^Q bQ]lZ5 `_WQ\dZ5 Y^cVaVb^lZ 1b c_h[Y XaV6
^Yp `a_TaQ]]Ybc_S Y bVcVSlf QU]Y^YbcaQc_a_S2 [aYcVaYZ [\QbbYeY[QgYY5
_c^_bpjYZbp5 `aQSUQ5 ^V [ bVcp] [Q[ cQ[_Sl]5 Q [Q[ aQX [ _cUV\m^_ SXpcl]
bVcVSl] b_VUY^V^Yp]7 5V\_ S c_]5 hc_5 [Q[ ]l dWV SYUV\Y5 _U^_ bVcVS_V b_6
VUY^V^YV ]_WVc Rlcm aQbbhYcQ^_ ^Q U_bcQc_h^_ R_\mi_V [_\YhVbcS_ [_]`mo6
cVa_S ‑ S_ Sbp[_] b\dhQV5 R_\VV hV] ^Q USQ7 9]V^^_ cQ[ aQR_cQ\Y Y aQR_cQoc
bVcY ND85B>5D5 Y b_SVaiV^^_ ^V SQW^_5 Yb`_\mXdVcbp \Y U\p b_VUY^V^Yp [_]6
`mocVa_S [_Q[bYQ\m^lZ [QRV\m 1cV_aVcYhVb[Y ]_W^_ bVRV `aVUbcQSYcm5 hc_
TUV6c_ [_Q[bYQ\m^lV bVcY Vjݷ aQR_cQoc2 Y\Y SYcQp `QaQ5 `aY]V^pocbp \Y
[_^gV^caQc_al Y\Y [_]]dcQc_al7 <oRlV USQ [_]`mocVaQ5 `_U[\ohݷ^^lV [
_U^_Z \_[Q\m^_Z bVcY ND85B>5D5 ]_Tdc dbcQ^QS\YSQcm ]VWUd b_R_Z bVcVSlV b_6
VUY^V^Yp Y _R]V^YSQcmbp Y^e_a]QgYVZ5 ^V `aYRVTQp [ `_]_jY `_baVU^Y[_SD
S bVcpf ^Q [_Q[bYQ\m^_] [QRV\V cQ[YV `_baVU^Y[Y UVZbcSYcV\m^_ _cbdcbcS_6
SQ\Y5 S bVcpf ^Q SYc_Z `QaV `_baVU^Y[Y5 e_a]Q\m^_ T_S_ap5 Vbcm ‑ nc_ cQ[
^QXlSQV]_V Q[cYS^_V _R_adU_SQ^YV S SYUV ݷfQR_Sݷ Y\Y 5ݷbSYchVZݷ ^_ dhQbc6
^Y[Y bVcVS_T_ SXQY]_UVZbcSYp Yf ^V SYUpc Y ]_Tdc ^Y[Q[ ^V dhYclSQcm Yf
bdjVbcS_SQ^YV7

B UadT_Z bc_a_^l5 U_bcQc_h^_ hQbc_ ^Q] `aYf_UYcbp Y]Vcm UV\_ b bVcV6
Sl]Y b_VUY^V^Yp]Y5 S [_c_alf XQUVZbcS_SQ^_ c_\m[_ USQ [_]`mocVaQ7 CQ[_V
b_VUY^V^YV ]_W^_ `_bca_Ycm5 VbcVbcSV^^_5 ^Q _b^_SV cVf^_\_TYZ bV]VZbcSQ
ND85B>5D 1SliV ]l dWV d`_]Y^Q\Y SQaYQ^c b_VUY^V^Yp USdf [_]`mocVa_S [Q6
RV\V] SYc_Z `Qal RVX Yb`_\mX_SQ^Yp Q[cYS^_T_ _R_adU_SQ^Yp25 ^_ hQjV cQ[YV
b_VUY^V^Yp S_X^Y[Qoc `aY Yb`_\mX_SQ^YY cVf^_\_TYZ5 `_ bQ]_Z bS_VZ bdcY
^V `aVU`_\QTQojYf `_pS\V^Yp _caVcmVTݷ \Yi^VT_7ݷ 9]V^^_ cQ[ S R_\miY^6
bcSV b\dhQVS _aTQ^YX_SQ^l ݷV\_[Q\m^lV^ݷ [Q^Q\l `VaVUQhY UQ^^lfD Y^QhV
T_S_ap5 Vb\Y Sl aQbb]_caYcV \oR_Z gYea_S_Z [Q^Q\5 Slf_UpjYZ XQ `aVUV\l
_cUV\m^_T_ XUQ^Yp 1^Q`aY]Va5 [Q^Q\5 bSpXlSQojYZ SQi [_]`mocVa Y\Y SQid
\_[Q\m^do bVcm b `a_SQZUVa_] U_bcd`Q S 9^cVa^Vc25 c_ b f_a_iVZ SVa_pc^_6
bcmo nc_c [Q^Q\ _[QWVcbp b_VUY^V^YV] SYUQ ݷc_h[Q6c_h[Qݷ ‑ Y]V^^_ cQ[
^QXlSQoc bVcVSlV b_VUY^V^Yp Q^ݷ US_Yfݷ 1b__cSVcbcSdojYZ Q^T\_pXlh^lZ
cVa]Y^ @?9>D6D?6@?9>D _Rlh^_ b_[aQjQoc U_ YDY27

AQX\YhYV ]VWUd USdfc_hVh^l] Y ]^_T_c_hVh^l] SQaYQ^cQ]Y bVcVS_T_ b_6
VUY^V^Yp _[QXlSQVcbp ^V_WYUQ^^_ `aY^gY`YQ\m^l]7 @aY `VaVUQhV UQ^^lf
hVaVX b_VUY^V^YV SYUQ ݷc_h[Q6c_h[Qݷ baQXd `_^pc^_5 [_]d `aVU^QX^QhV^l
`VaVUQSQV]lV UQ^^lVD ^_ Vb\Y UQ^^lV `VaVUQocbp hVaVX bVcVS_Z Y^cVaeVZb5
[ [_c_a_]d ^V`_baVUbcSV^^_ `_U[\ohV^_ 1[a_]V ^Qb bQ]Yf2 R_\miV _U^_6
T_ `_cV^gYQ\m^_T_ `_\dhQcV\p Y^e_a]QgYY5 ^Q] `aYf_UYcbp dc_h^pcm5 [_]d
[_^[aVc^_ `aVU^QX^QhV^ c_c Y\Y Y^_Z `Q[Vc UQ^^lf7 ;Q[ ]l dSYUY] `_XWV5



?7:7 ;_]`mocVa^lV bVcY [Q[ pS\V^YV =::

`aYX^Q[Y5 `_ [_c_al] _cUV\m^lV bVcVSlV Y^cVaeVZbl YUV^cYeYgYadoc UadT
UadTQ `aY aQR_cV hVaVX ]^_T_c_hVh^_V b_VUY^V^YV5 _c\YhQocbp _c QUaVb_S5 Yb6
`_\mXdV]lf SXQY]_UVZbcSdojY]Y `_ bVcY `a_TaQ]]Q]Y U\p YUV^cYeY[QgYY
bS_Yf `Qac^ݷa_S `_ b_VUY^V^Yp]D U\p dbcQ^_S\V^Yp b__cSVcbcSYp _U^Yf QU6
aVb_S UadTY] S ]^_T_c_hVh^lf b_VUY^V^Ypf Yb`_\mXdVcbp b`VgYQ\m^lZ `a_6
c_[_\5 S [_c_a_] ^Vc ^QU_R^_bcY `aY aQR_cV hVaVX b_VUY^V^YV 7ݷc_h[Q6c_h[Qݷ

?c]VcY] Vjݷ _UY^ ]_]V^c7 =l dWV SbcaVhQ\Ybm b `_^pcYV] bVcVS_Z [Qa6
clD cQ[ S_c5 bca_T_ T_S_ap5 Vݷ ^Q\YhYV ^V _RpXQcV\m^_ U\p aQR_cl b [_]6
`mocVa^_Z bVcmo5 `_b[_\m[d `VaVUQhd UQ^^lf ]VWUd USd]p [_]`mocVaQ]Y
]_W^_ _aTQ^YX_SQcm hVaVX Y]VojYVbp `_acl VUSQ \Y ^V \oR_T_ SYUQ7 CQ[5
S `aVUlUdjVZ hQbcY [^YTY `aY _RbdWUV^YY cVa]Y^Q\_S ]l d`_]Y^Q\Y `_6
b\VU_SQcV\m^lV `_acl 1LXV6`_acl2 Y ]_UV]l U\p `_U[\ohV^Yp [ cV\Ve_^6
^l] \Y^Yp]D nc_c SYU _R_adU_SQ^Yp SliV\ YX d`_caVR\V^Yp ^V cQ[ UQS^_5 Q
S [_^gV :BB96f Y ^QhQ\V ;9996f T_U_S ]_UV]^_V b_VUY^V^YV _bcQSQ\_bm _b^_S6
^l] b`_b_R_] U_bcd`Q S 9^cVa^Vc U\p R_\miY^bcSQ `_\mX_SQcV\VZ7 6b\Y WV
USQ [_]`mocVaQ ^Qf_Upcbp eYXYhVb[Y ^VUQ\V[_ UadT _c UadTQ ‑ ^Q`aY]Va5
S b_bVU^Yf [_]^QcQf5‑ c_ ]_W^_ b_VUY^Ycm Yf LXV6`_acl i^da_] YX caݷf
`a_S_U_S5 [_c_alZ _Rlh^_ ^QXlSQ\Y 5ݷ[_[d\m6]_UV^ݷ Y _aTQ^YX_SQcm hVaVX
^VT_ bVcVS_V b_VUY^V^YV5 VUY^bcSV^^l] ^VU_bcQc[_] [_c_a_T_ RdUVc ^YX[Qp
b[_a_bcm `VaVUQhY UQ^^lf ‑ [Q[ `aQSY\_5 ^V SliV ::>;99 R_U 1b]7 bca7 <A=25
hc_ `_hcY S bc_ aQX ]VU\V^^VV bcQalf cY`_S ND85B>5D6bVcVZ Y S clbphd aQX
]VU\V^^VV5 hV] ^QYR_\VV aQb`a_bcaQ^ݷ^^lV S ^QiV SaV]p :996]VTQRYc^lV b_6
VUY^V^Yp7 BdjVbcSdVc `a_TaQ]]^_V _RVb`VhV^YV U\p _aTQ^YXQgYY bVcVS_T_
b_VUY^V^Yp hVaVX `_ac ^\K5 f_cp `aY nc_] ^Q _U^_] YX USdf b_VUY^pV]lf
[_]`mocVa_S U_\WV^ `aYbdcbcS_SQcm ݷSVU_]lZݷ `_ac5 hc_ U\p _Rlh^lf [_]6
`mocVa_S aVU[_bcm5 ^_ b_SVaiV^^_ ^V aVU[_bcm5 ^Q`aY]Va5 U\p `\Q^iVc^Y6
[_S7 3 cV SaV]V^Q5 [_TUQ _R_adU_SQ^YV ND85B>5D bc_Y\_ U_a_T_5 ^_ `aQ[cYhV6
b[Y [QWUlZ [_]`mocVa Rl\ _b^Qjݷ^ cQ[ ^QXlSQV]l] `QaQ\\V\m^l] `_ac_]5
Yb`_\mX_SQSiY]bp U\p `_U[\ohV^Yp `aY^cVaQ5 ]_W^_ Rl\_ SbcaVcYcm bVcV6
SlV b_VUY^V^Yp b Yb`_\mX_SQ^YV] `QaQ\\V\m^lf `_ac_S7 IY^Q \L\R5 hQbc_
SbcaVhQojQpbp ^Q bVaSVa^lf [_]`mocVaQf Y S _b^_S^_] `aVU^QX^QhV^^Qp
U\p `_U[\ohV^Yp S^Vi^Yf dbca_ZbcS faQ^V^Yp UQ^^lf ‑ Wݷbc[Yf UYb[_S5
LM5 \V^c_h^lf ^Q[_`YcV\VZ 1bcaY]]Va_S2 Y c7 `7 ‑ eYXYhVb[Y `_XS_\pVc bSp6
XQcm USQ [_]`mocVaQ5 Y n^cdXYQbcl ^V]VU\V^^_ S_b`_\mX_SQ\Ybm ncY] U\p
_aTQ^YXQgYY bVcVS_T_ b_VUY^V^Yp 1^Q`aY]Va5 RY ?F5B \L\R27

5QWV Q``QaQcdaQ5 b`VgYQ\m^_ `aVU^QX^QhV^^Qp U\p b_VUY^V^Yp b [_]6
`mocVa^_Z bVcmo5 RdUm c_ ND85B>5D Y\Y `9O95 S ^QiV SaV]p UQ\V[_ ^V SbVTUQ
Y]VVc SYU [Qacl7 2_\miY^bcS_ b_SaV]V^^lf [_]`mocVa_S Y]VVc `_ac U\p
`_U[\ohV^Yp SYc_Z `Qal ^Q ]QcVaY^b[_Z `\QcV5 Vb\Y WV T_S_aYcm _ ^_dcRd6
[Qf Y ^VcRd[Qf5 c_ cQ] ‑ _`pcm6cQ[Y5 ^Q ]QcVaY^b[_Z `\QcV ‑ _Rlh^_ Y]VVcbp
cQ[WV Y `9O96QUQ`cVa7 @_ `aQSUV T_S_ap5 b_ bfV]QcYhVb[_Z c_h[Y XaV^Yp nc_
Sbݷ cV WV bVcVSlV [Qacl5 `a_bc_ b]_^cYa_SQ^^lV ^V`_baVUbcSV^^_ ^Q _b^_S6
^_Z `\QcV5 Q ^V S SYUV `\Qcl6aQbiYaV^YpD ^_ RlSQoc SVUm Vjݷ Y QUQ`cVal



=:; BVcY Y `a_c_[_\l

ND85B>5D Y `9fi5 `_U[\ohQV]lV [ ^\K6`_acd5 Y cdc dWV ^Y _ [Q[_Z ݷQacV]ݷ
aVhY ^V YUݷc7

B dhݷc_] SbVT_ b[QXQ^^_T_ pS^_ caVRdVcbp [Q[_Z6c_ UadT_Z cVa]Y^5 Y ]l
VT_ bVZhQb SSVU7[ݷ 1``QaQc^_V dbca_ZbcS_ 1S b_bcQSV [_]`mocVaQ Y\Y
`_U[\ohݷ^^_V [ ^V]d25 Yb`_\mXdV]_V U\p b_VUY^V^Yp b _U^Y] Y\Y
^Vb[_\m[Y]Y UadTY]Y [_]`mocVaQ]Y U\p `VaVUQhY UQ^^lf5 _Rlh^_
^QXlSQoc bVcVSl] Y^cVaeVZb_] 7

BaQXd WV `aVU_bcVaVWݷ] hYcQcV\p _c ^V`aQSY\m^_T_ S_b`aYpcYp b[QXQ^6
^_T_7 EaQXd5 SlUV\V^^do S `aVUlUdjV] QRXQgV5 ^V b\VUdVc S_b`aY^Y]Qcm
[Q[ _`aVUV\V^YV bVcVS_T_ Y^cVaeVZbQ5 `_b[_\m[d S_ ]^_TYf [_^cV[bcQf c_c
WV cVa]Y^ Y]VVc ^Vb[_\m[_ Y^_Z b]lb\7 CQ[5 hQbc_ SbcaVhQocbp SYacdQ\m6
^lV bVcVSlV Y^cVaeVZbl5 [_c_alV b c_h[Y XaV^Yp `a_TaQ]]^_T_ _RVb`VhV^Yp
`aQ[cYhVb[Y ^YhV] ^V _c\YhQocbp _c _Rlh^lf 1eYXYhVb[Yf25 ^_ `aY nc_] S
eYXYhVb[_] b]lb\V ^V bdjVbcSdocD cQ[YV Y^cVaeVZbl S_X^Y[Qoc `aY b_6
XUQ^YY cd^^V\VZ Y SYacdQ\m^lf hQbc^lf bVcVZ 1_YW’_S5 _c Q^T\YZb[_T_
F9BDE1< @B9F1D5 >5DG?B;27 ;a_]V c_T_5 _UY^ eYXYhVb[YZ bVcVS_Z Y^cVaeVZb ]_6
WVc S ^V[_c_alf b\dhQpf Rlcm ^Qbca_V^ [Q[ caQ^[_SlZD S nc_] b\dhQV b
`a_TaQ]]^_Z c_h[Y XaV^Yp ]l dSYUY] ^V _UY^ Y^cVaeVZb5 Q ^Vb[_\m[_5 [QW6
UlZ YX [_c_alf dhQbcSdVc S bS_ݷ] bVcVS_] b_VUY^V^YY?5 f_cp b Q``QaQc^_Z
c_h[Y XaV^Yp Y^cVaeVZb _bcQ^Vcbp _UY^7 ;Q[ _Rlh^_5 ^QiQ XQUQhQ bVZhQb ^V
S c_]5 hc_Rl UQcm bca_T_V _`aVUV\V^YV cVa]Y^Q5 Q S c_]5 hc_Rl `_^pcm5 _ hݷ]
YUݷc aVhm7

?7:7;7 I\oXl Y ]QaiadcYXQgYp

?cUV\m^_V bVcVS_V b_VUY^V^YV ]_WVc _RkVUY^pcm ^Vb[_\m[_ UVbpc[_S5 Q
Y^_TUQ UQWV `Qad b_cV^ [_]`mocVa_S5 ^_ ^QaQjYSQcm nc_ [_\YhVbcS_ UQ\miV
_[QXlSQVcbp ^VgV\Vb__RaQX^_5 `aYhݷ] [Q[ cVf^YhVb[Y5 cQ[ Y _aTQ^YXQgY_^^_7
3 hQbc^_bcY5 b cVf^YhVb[_Z c_h[Y XaV^Yp [_]]dcQc_al5 _RaQXdojYV _U^d
\_[Q\m^do bVcm5 ^V U_`db[Qoc gY[\YhVb[Yf b_VUY^V^YZ5 c_ Vbcm _c [QWU_T_
[_]`mocVaQ [ [QWU_]d UadT_]d S TaQeV b_VUY^V^YZ U_\WV^ Rlcm a_S^_ _UY^
`dcmD nc_ X^QhYc5 hc_ Slf_U YX bca_p \oR_T_ n\V]V^cQ Y^eaQbcad[cdal ^Qad6
iYc aQR_cd bVcY5 Q _RVb`VhYSQcm RVb`VaVR_Z^_V ed^[gY_^Ya_SQ^YV [QRV\VZ
1S c_] hYb\V b_VUY^pojYf ]VWUd b_R_Z [_]]dcQc_al2 cV] cadU^VV5 hV] R_\m6
iV Yf _RjQp U\Y^Q7 ;a_]V c_T_5 hV] R_\miV [ bVcY `_U[\ohV^_ [_]`mocVa_S5
cV] R_\miV S ^VZ U_\W^_ Rlcm [_]]dcQc_a_S Y cV] cadU^VV b`a_V[cYa_SQcm
bVcm cQ[5 hc_Rl R�_\miQp hQbcm Y^e_a]QgYY `VaVUQSQ\Qbm ]VWUd [_]`mo6
cVaQ]Y5 b_VUY^ݷ^^l]Y _U^Y] [_]]dcQc_a_]D [Q[ b\VUbcSYV5 b a_bc_] hYb\Q
[_]`mocVa_S S _U^_Z bVcY aQbcݷc Y ^QTadX[Q ^Q [QRV\Y5 b_VUY^pojYV ]VWUd

?CQ[_Z aVWY] aQR_cl Y^cVaeVZbQ bcQ^_SYcbp S_X]_WV^ R\QT_UQap Yb`_\mX_SQ^Yo
ݷa_USY^dclf`ݷ [_]]dcQc_a_S5 [_c_alV `_XS_\poc bTad``Ya_SQcm Yf `_acl S USV Y\Y R_\VV
SYacdQ\m^lV ND85B>5D6bVcY7 ?UY^ YX `_ac_S ]_WVc Rlcm _RkpS\V^ [Q[ caQ^[_SlZ5 c_ Vbcm
_Rb\dWYSQojYZ ^Vb[_\m[_ SYacdQ\m^lf Y^cVaeVZb_S S aQ][Qf _U^_T_ eYXYhVb[_T_5 `aY6
hݷ] [QWUlZ YX SYacdQ\m^lf Y^cVaeVZb_S _[QXlSQVcbp ݷ^ݷU[\oh_`ݷ [ bS_VZ SYacdQ\m^_Z
bVcY7
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b_R_Z _cUV\m^lV [_]]dcQc_al5 cQ[ hc_ aQ^_ Y\Y `_XU^_ Yf `a_`db[^_Z b`_6
b_R^_bcY bcQ^_SYcbp ^VU_bcQc_h^_7 >Q[_^Vg5 S VUY^_] bVcVS_] b_VUY^V^YY S
_`aVUV\ݷ^^lf b\dhQpf ^VYXRVW^_ Yb`_\mX_SQ^YV iYa_[_SVjQcV\m^lf b__R6
jV^YZ ‑ cQ[Yf5 [_c_alV U_\WV^ `_\dhYcm Y [Q[ ]Y^Y]d] `a_Q^Q\YXYa_SQcm
[QWUlZ YX [_]`mocVa_SD hV] R_\miV [_]`mocVa_S S \_[Q\m^_Z bVcY5 cV]
R_\miV RdUVc cQ[Yf `Q[Vc_S7

B _aTQ^YXQgY_^^_Z c_h[Y XaV^Yp b\Yi[_] R_\miYV \_[Q\m^lV bVcY c_WV
`_a_WUQoc _`aVUV\ݷ^^lV `a_R\V]l7 3 aQ][Qf _U^_T_ bVcVS_T_ b_VUY^V^Yp5
[Q[ `aQSY\_5 ^VS_X]_W^_ SSVbcY ^Y[Q[YV _TaQ^YhV^Yp `_ SYUQ] Y [_\YhV6
bcSd Y^e_a]QgYY5 `VaVUQSQV]_Z ]VWUd [_]`mocVaQ]YC SbV U_bcd`^l SbV]
RVX _TaQ^YhV^YZ7 9X nc_T_ SlcV[QVc ^V_Rf_UY]_bcm ]Va `_ ^VU_`djV^Yo S
bVcm X\_d]li\V^^Y[_S5 Y hV] bVcm R_\miV5 cV] ncY ]Val b\_W^VVD Vb\Y S
_U^d \_[Q\m^do bVcm 1_U^_ bVcVS_V b_VUY^V^YV2 _RkVUY^Ycm [_]`mocVal aQX6
^lf _aTQ^YXQgYZ5 _RVb`VhYcm RVX_`Qb^_bcm S cQ[_Z bVcY RdUVc ^VaVQ\m^_7

?RaQcY] cV`Vam S^Y]Q^YV ^Q c_5 hc_ ^Q _cUV\m^_ SXpclZ [_]`mocVa ^Y6
[c_ ^V ]ViQVc `_bcQSYcm R_\miV _U^_T_ bVcVS_T_ Y^cVaeVZbQD [Q[ b\VUbcSYV5
_UY^ Y c_c WV [_]`mocVa ]_WVc _U^_SaV]V^^_ Rlcm dhQbc^Y[_] ^Vb[_\m[Yf
bVcVSlf b_VUY^V^YZ7 B cQ[_Z bYcdQgYVZ S`_\^V ]_W^_ bc_\[^dcmbp S bdTdR_
Rlc_Slf db\_SYpf5 SVUm R_\miY^bcS_ b_SaV]V^^lf ^_dcRd[_S Y]Voc S bS_6
[ݷ b_bcQSV [Q[ _Rlh^lZ bVcVS_Z Y^cVaeVZb5 aQbbhYcQ^^lZ ^Q `_U[\ohV^YV
SYc_Z `Qal5 cQ[ Y RVb`a_S_U^_Z QUQ`cVa U\p aQR_cl b `9O96bVcp]Y7 ;_^eY6
TdaQgYp bYbcV]5 `aVU^QX^QhV^^lf U\p [_^Vh^_T_ `_\mX_SQcV\p5 _Rlh^_ `_6
bca_V^Q cQ[5 hc_ YX USdf 1Y R_\VV2 bVcVSlf Y^cVaeVZb_S [_]`mocVa aVQ\m^_
Yb`_\mXdVc c_\m[_ _UY^5 UQWV [_TUQ YX ^Yf Q[cYS^_ R_\miV _U^_T_5 ^_ cQ[_V
_TaQ^YhV^YV ^V Y]VVc ^Y[Q[Yf cVf^YhVb[Yf `aYhY^7

BYcdQgYp bcQ^_SYcbp Y^cVaVb^VV5 Vb\Y [_]`mocVa5 dhQbcSdojYZ S
^Vb[_\m[Yf bVcVSlf b_VUY^V^Ypf _U^_SaV]V^^_5 ^Qbca_Ycm cQ[5 hc_Rl _^ ]_T
`VaVRaQblSQcm ]VWUd ^Y]Y `Q[Vcl7 CQ[_Z [_]`mocVa _Rlh^_ ^QXlSQoc bV6
cVSl] i\oX_] Y\Y ]QaiadcYXQc_a_] D hQbc_ ]_W^_ db\liQcm WQa6
T_^^_V b\_S_ a_dcVa5 caQ^b\YcVaYa_SQ^^_V b Q^T\YZb[_T_ B?ED5B@7 @_\VX^_
`_]^Ycm5 hc_ Q^T\YZb[YZ _aYTY^Q\ b\_S_b_hVcQ^Yp bVcVS_Zݷ i\oXݷ XSdhYc
[Q[ >5DG?B; 71D5G1I5 hc_ S aQXT_S_a^_Z aVhY hQbc_ `aVSaQjQVcbp S [aQc[_V
ݷ71D5ݷ 1Rd[SQ\m^_ DݷS_a_cQݷ hYcQVcbp 27ݷTVZcݷ 3 ^Qbca_Z[Qf5 Y]VojYf _c^_6
iV^YV [ [_]`mocVa^l] bVcp]5 hQbc_ SbcaVhQVcbp QRRaVSYQcdaQ 5ݷ`Pݷ _X^Q6
hQojQp5 [Q[ ^VcadU^_ U_TQUQcmbp5 Dݷ71D5G1Iݷ Vb\Y S [Q[_Z6^YRdUm bVcY SQ]
`_`Q\bp [_]`mocVa5 Y]VojYZ cQ[_V bVcVS_V Y]p ‑ b[_aVV SbVT_5 Y]V^^_ hVaVX
^VT_ `a_Ybf_UYc bSpXm b S^Vi^Y] ]Ya_]7

B f_a_iVZ bcV`V^mo SVa_pc^_bcY hYcQcV\m dWV bcQ\[YSQ\bp b ]QaiadcYXQc_aQ]Y7
6b\Y SQi U_] Y\Y [SQacYaQ `_U[\ohV^l [ 9^cVa^Vcd5 c_ S ^QiY U^Y S R_\miY^bcSV b\d6
hQVS \Y^Yp bSpXY5 [_c_ado [ SQ] `aYSݷ\ `a_SQZUVa5 `_U[\ohQVcbp [ dbca_ZbcSd5 [_c_a_V
XQcV] ݷcݷaQXUQݷ `_U[\ohV^YV [ 9^cVa^Vcd hVaVX `9O95 Q `aY WV\Q^YY `_XS_\pVc cQ[WV
`_U[\ohYcm ^Vb[_\m[_ [_]`mocVa_S `a_S_UQ]Y7 Nc_ ^VSXaQh^_V dbca_ZbcS_5 SlT\pUp6

@2d[SQ\m^_ b\_S_ B?ED5 _X^QhQVc DݷQaiadc[ݷ `_b[_\m[d b\_S_e_a]Q ݷQaiadcVa[ݷ
`_6adbb[Y XSdhYc ^Vb[_\m[_ UY[_SQc_5 b\_S_ ݷQaiadcYXQc_a[ݷ b\VUdVc bhYcQcm Rd[SQ\m6
^l] `VaVS_U_] Q^T\YZb[_T_ b\_SQ B?ED5B7
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jVV [Q[ ^VR_\miQp [_a_R_h[Q5 [Q[ aQX Y Vbcm ]QaiadcYXQc_a7 @dbcm SQb ^V _R]Q^lSQVc
VT_ b[a_]^lZ SYUC S^dcaY nc_ `_\^_gV^^lZ [_]`mocVa b_ bS_VZ _`VaQgY_^^_Z bYbcV6
]_Z5 `aYhݷ] S a_\Y nc_Z bYbcV]l U_S_\m^_ hQbc_ Slbcd`QVc U9>EH5 f_cp b_ bc_a_^l
nc_T_ ]_WVc Rlcm Y ^V SYU^_7

2dUdhY hQbcmo ^Vb[_\m[Yf bVcVZ _U^_SaV]V^^_5 [_]`mocVa6i\oX b\dWYc
bS_V_RaQX^l] a_`db[^l]`ݷ `d^[c_]ݷ U\p `Q[Vc_S5 ^Q`aQS\pojYfbp YX _U6
^_Z bVcY S UadTdo 1_cboUQ ^QXSQ^YV27 3 `a_bcVZiV] b\dhQV i\oX `a_bc_
`aY^Y]QVc YX _U^_Z bVcY `Q[Vcl5 QUaVb_SQ^^lV [_]`mocVaQ] UadT_Z bVcY5
Y `VaVUQݷc Yf `_ ^QX^QhV^YoD [_^Vh^_5 `aY nc_] SbV [_]`mocVal S bVcpf5
Y]VojYf b_VUY^V^YV hVaVX i\oX5 U_\W^l X^Qcm _ bdjVbcS_SQ^YY [_]`mo6
cVa_S5 U_bcd`^lf hVaVX i\oX5 Q cQ[WV Y _ bQ]_] i\oXV7 3 aVQ\m^_Z WYX^Y
R_\miY^bcS_ i\oX_S ^V _TaQ^YhYSQVcbp `a_bcl] `VaVRaQblSQ^YV] `Q[Vc_S
cdUQ6boUQC ^Q [_]`mocVaV5 Sl`_\^pojV] a_\m i\oXQ5 ]_W^_ ^Qbca_Ycm aQX6
^__RaQX^lV eY\mcal5 `a_`db[QojYV c_\m[_ hQbcm `Q[Vc_S5 ]_W^_ _TaQ^Y6
hYcm [_\YhVbcS_ `VaVUQSQV]lf `Q[Vc_S5 ]_W^_ _aTQ^YX_SQcm SbVS_X]_W^lZ
]_^Yc_aY^T c_T_5 [Q[Qp Y^e_a]QgYp S [Q[_V SaV]p `a_f_UY\Q hVaVX i\oX5
Y c7 U7 5_bcQc_h^_ hQbc_ i\oXl UQWV YX]V^poc b_UVaWQjdobp S `Q[VcQf QU6
aVb^do Y^e_a]QgYo7 ;a_]V c_T_5 S _U^_] bVcVS_] b_VUY^V^YY ]_Tdc dhQbc6
S_SQcm ^Vb[_\m[_ i\oX_S5 cQ[ hc_ `Q[VcQ] YX _U^_Z bVcY5 hc_Rl U_bcYhm
UadT_Z bVcY5 `aYUݷcbp b_SVaiYcm `dcViVbcSYV _c i\oXQ [ i\oXd5 `aVWUV
hV] _^Y `_`QUdc [dUQ ^dW^_7 BfV]l `VaVUQhY `Q[Vc_S hVaVX i\oXl [Q[ aQX
Y ^QXlSQoc 5ݷQaiadcQ]Y[ݷ _cboUQ Sc_a_V ^QXSQ^YV U\p i\oX_S ‑ Qai6[ݷ
adcYXQc_al7ݷ

@_`a_RdV] `a_Y\\obcaYa_SQcm b[QXQ^^_V7 @dbcm S ^V[_V] U_]V 1`aVU6
bcQSmcV bVRV U\p ^QT\pU^_bcY5 hc_ nc_ [_ccVUW S [_ccVUW^_] `_bݷ\[V2 WYSdc
1^^Q5 2_aYb Y 3VaQD Yf a_UbcSV^^lV _c^_iV^Yp ^Qb b_SVaiV^^_ ^V S_\^doc5
cQ[ hc_ ]_WVcV bQ]Y `aYUd]Qcm5 [V] _^Y UadT UadTd `aYf_Upcbp7 D [QWU_T_
YX ^Yf Vbcm bS_Z [_]`mocVa5 `aYhݷ] ncY [_]`mocVal b_VUY^V^l S \_[Q\m6
^do bVcm ‑ ^Q`aY]Va5 SYc_Z `Qa_Z hVaVX [_]]dcQc_a7 3 UadT_] U_]V c_T_
WV `_bݷ\[Q WYSdc 4V^^QUYZ5 5]YcaYZ5 6\V^Q Y 7Q^^Q5 d ^Yf c_WV Vbcm [_]6
`mocVal5 Y ncY [_]`mocVal _RkVUY^V^l S bS_o \_[Q\m^do bVcm7

3 ^V[YZ ]_]V^c 2_aYb Y 5]YcaYZ aViQoc5 hc_ Y] Rl\_ Rl Y^cVaVb^_
bSpXQcm bS_Y [_]`mocVal5 ^Q`aY]Va5 hc_Rl YTaQcm S ]^_T_`_\mX_SQcV\mb[YV
YTal7 ;a_]V c_T_5 2_aYb Sb`_]Y^QVc5 hc_ d 4V^^QUYp Vbcm R_\miQp [_\\V[gYp
]dXl[Y Y eY\m]_S S SYUV eQZ\_S_T_ QafYSQ Y 4V^^QUYZ b dU_S_\mbcSYV] UV6
\Ycbp bS_Y]Y eQZ\Q]Y b_ SbV]Y X^Q[_]l]YA5 ^_ `aY _cbdcbcSYY bSpXY ]VWUd
bVcp]Y cQb[Qcm eQZ\l `aYf_UYcbp ^Q e\Vi[Qf5 hc_ ^V _hV^m dU_R^_7 7Q^^Q5
dX^QS _ `\Q^Qf 2_aYbQ Y 5]YcaYp5 XQpS\pVc5 hc_ 3VaQ ‑ Vݷ \dhiQp `_UadTQ

A6b\Y d SQb ^Q nc_] ]VbcV S_X^Y[\Y [Q[YV6^YRdUm bcaQ^^lV ]lb\Y5 bSpXQ^^lV b cQ[
^QXlSQV]l] QSc_ab[Y] `aQS_]5 SQ] bc_Yc _RaQcYcm S^Y]Q^YV5 hc_ 1S_ Sbp[_] b\dhQV5 ^Q
]_]V^c ^Q`YbQ^Yp nc_T_ cV[bcQ2 S A_bbYY b_XUQ^YV [_`YZ S gYea_S_Z e_a]V U\p \Yh^_T_
Yb`_\mX_SQ^Yp pS\pVcbp QRb_\oc^_ XQ[_^^l]5 Vb\Y c_\m[_ [_`YadV]lV eQZ\l ^V pS\p6
ocbp `a_TaQ]]Q]Y U\p N3=D b]7 bc7 :;@< 4; AE7 ;a_]V c_T_5 ^Qbc_pcV\m^_ aV[_]V^UdV]
SVa^dcmbp [ `VaS_]d c_]d ^QiVZ [^YTY Y `VaVhYcQcm bQ]_V `VaS_V 2ݷeY\_b_eb[_Vݷ1 `aV6
UYb\_SYV7
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AYb7 ?7=7 @aY]Va [_]`mocVa^_Z bVcY

Y _^Y f_cpc _RjQcmbp ]VWUd b_R_Z5 Yb`_\mXdp ]Y[a_e_^l Y SYUV_[Q]Val7
@_b\V nc_T_ bcQ^_SYcbp _hVSYU^_5 hc_ _RYcQcV\p] _R_Yf U_]_S `a_bc_ ^V_R6
f_UY]Q bSpXm ]VWUd Yf \_[Q\m^l]Y bVcp]Y7

6b\Y Rl SbV [_]`mocVal ^Qf_UY\Ybm S _U^_] XUQ^YY5 ]_W^_ Rl\_ Rl `a_6
bc_ b_VUY^Ycm `a_S_U_] [_]]dcQc_al Y5 S_X]_W^_5 `_]V^pcm bVcVSlV QUaVbQ
^V[_c_alf [_]`mocVa_S5 hc_Rl Yb[\ohYcm b_S`QUV^YpD S aVXd\mcQcV S]Vbc_
USdf aQX^lf \_[Q\m^lf bVcVZ ^QiY `Vab_^QWY _R^QadWY\Y Rl bVRp S _U6
^_Z R_\mi_Z bVcY7 >_ cdc S UV\_ Sbcd`Qoc S`_\^V _WYUQV]lV cVf^YhVb[YV
Y _aTQ^YXQgY_^^lV b__RaQWV^Yp7 B cVf^YhVb[_Z c_h[Y XaV^Yp [QRV\m SYc_Z
`Qal `_ d\YgV \dhiV ^V `a_[\QUlSQcmC `aY `VaS_Z WV Ta_XV Vbcm aYb[ \Y6
iYcmbp [_]`mocVa_S5 UQ Y hYbc_ ]VfQ^YhVb[Y `a_cp^dcm `a_S_U ^V SbVTUQ
S_X]_W^_ ‑ ^Q`aY]Va5 Vb\Y U_]Q aQb`_\_WV^l ^V apU_]5 Q hVaVX d\Ygd Y\Y
]VWUd ^Y]Y ^Qf_Upcbp hdWYV dhQbc[Y7 ?RkVUY^V^Yo bVcVZ ]_Tdc `_]ViQcm
Y bdTdR_ _aTQ^YXQgY_^^lV `aYhY^lC ^Q`aY]Va5 6\V^Q [_TUQ6c_ db`V\Q S Ul]
aQbb_aYcmbp b 1^^_Z Y XQpS\pVc5 hc_ ^V WV\QVc `_XS_\pcm SbVZݷ Vݷ bV]VZ[Vݷ
UQWV `_cV^gYQ\m^_ Y]Vcm [Q[_Z Rl c_ ^Y Rl\_ U_bcd` [ bS_V]d [_]`mocVad7

3XSVbYS SbV Y]VojYVbp b__RaQWV^Yp5 2_aYb Y 5]YcaYZ aViQoc [d`Ycm
`Qad dX[_^Q`aQS\V^^lf Q^cV^^5 dbcQ^_SYcm bVcVSlV Y^cVaeVZbl U\p `9O9
Y b_XUQcm ]VWUd bS_Y]Y [_]`mocVaQ]Y aQUY_[Q^Q\5 Q bQ]Y [_]`mocVal
^Qbca_Ycm [Q[ i\oXlC [_]`mocVa 2_aYbQ RdUVc `VaVUQSQcm ^Q [_]`mo6
cVa 5]YcaYp hVaVX aQUY_[Q^Q\ `Q[Vcl5 QUaVb_SQ^^lV [_]`mocVaQ] bQ]_T_
5]YcaYp5 Q cQ[WV 4V^^QUYp5 6\V^l Y 7Q^^l5 c_TUQ [Q[ [_]`mocVa 5]YcaYp
RdUVc `VaVUQSQcm `_ aQUY_[Q^Q\d ^Q [_]`mocVa 2_aYbQ `Q[Vcl5 `aVUX^QX^Q6
hV^^lV U\p [_]`mocVa_S 1^^l5 3Val Y bQ]_T_ 2_aYbQ7

@_b\V nc_T_ ^QiY UadXmp `aYbcd`Qoc [ ^Qbca_Z[V [_]`mocVa_S bS_Yf U_6
]_hQUgVS7 >Q [_]`mocVaQf 1^^l Y 3Val d[QXlSQVcbp5 hc_ `Q[Vcl U\p [_]6
`mocVa_S 4V^^QUYp5 5]YcaYp5 6\V^l Y 7Q^^l ^dW^_ `VaVUQSQcm hVaVX [_]6
`mocVa 2_aYbQD [_]`mocVal 4V^^QUYp Y 7Q^^l ^QbcaQYSQocbp ^Q `VaVUQhd
`Q[Vc_S U\p [_]`mocVa_S 1^^l5 2_aYbQ Y 3Val hVaVX [_]`mocVa 5]YcaYp7
6\V^Q _c Q^Q\_TYh^_Z ^Qbca_Z[Y ^Q_caVX _c[QXlSQVcbpD b\VUdp Vݷ ^Qbc_ZhY6
Sl] caVR_SQ^Yp]5 5]YcaYZ ^Q bS_ݷ] [_]`mocVaV dbcQ^QS\YSQVc b`VgYQ\m^_V
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`aQSY\_ U\p i\oXQ5 hc_Rl `Q[Vcl5 `aYiVUiYV YXS^V 1hVaVX bVcVS_Z Y^cVa6
eVZb aQUY_[Q^Q\Q2 Y QUaVb_SQ^^lV [_]`mocVad 6\V^l5 bRaQblSQ\Ybm5 ^Y[d6
UQ ^V `VaVUQSQpbm7 @_b\V nc_T_ 4V^^QUYZ d bVRp ^Q [_]`mocVaV XQ`db[QVc
bVaSVa YTal K1DD<5 O?B 5̀C>?D85 Y ^QiY `Vab_^QWY ‑ SbV5 [a_]V 6\V^l ‑
`a_S_Upc SVhVa5 aQXlTalSQp baQWV^Yp ]VWUd n\meQ]Y Y _a[Q]YD 6\V^Q ]_T6
\Q Rl `aY^pcm dhQbcYV S YTaV5 `_b[_\m[d bVaSVa ^Qf_UYcbp S _U^_Z bVcY b Vݷ
[_]`mocVa_]5 ^_ _^Q YTaQcm ^V f_hVc Y S__RjV ^VU_S_\m^Q `a_Ybf_UpjY]7

5_ bYf `_a ]l ^Y[Q[ ^V d`_]Y^Q\Y bSpXm b 9^cVa^Vc_]D `aVU`_\_WY]5 U_
bVT_ ]_]V^cQ [_]`mocVal ^QiYf UadXVZ S__RjV ^V Y]V\Y Slf_UQ S 9^cVa6
^Vc ‑ f_cp5 [_^Vh^_5 cQ[_V `aVU`_\_WV^YV S ^QiY U^Y SlT\pUYc ^Vb[_\m[_
bcaQ^^_5 ^_ S [QhVbcSV Y\\obcaQgYY ^Qi `aY]Va R_\VV Y^cVaVbV^5 Vb\Y Sbo
Y^eaQbcad[cdad `aYf_UYcbp bca_Ycm Y]V^^_ bݷ ^d\p7ݷ @dbcm cV`Vam 2_aYb
XQ[\ohQVc U_T_S_a b `a_SQZUVa_] Y [ ^V]d S U_] SS_Upc [Q^Q\ U\p bSpXY b
9^cVa^Vc_]5 [_c_alZ5 [Q[ S_UYcbp5 XQ[Q^hYSQVcbp ]QaiadcYXQc_a_]7 8UVbm
]_W^_ ^V YX_RaVcQcm \Yi^Yf bdj^_bcVZ5 Q `a_bc_ `_U[\ohYcm nc_c ]Qaiad6
cYXQc_a [ dWV Y]VojV]dbp S U_]V [_]]dcQc_ad5 bUV\QS VT_ Vjݷ _U^Y] 1hVc6
Sݷacl]2 [_]`mocVa_] S \_[Q\m^_Z bVcY7 >Q [_]`mocVaQf 1^^l5 2_aYbQ Y
3Val U_RQS\pVcbp Vjݷ _U^_ ]Qaiadc^_V d[QXQ^YVC `Q[Vcl5 `aVU^QX^QhV^^lV
U\p SbVfݷ _bcQ\m^lfݷ [_]`mocVa_S 1hYcQZ ‑ U\p SbVf [_]`mocVa_S 9^cVa6
^VcQ5 XQ Yb[\ohV^YV] cVf5 `a_ [_c_alV Vbcm UadTYV d[QXQ^Yp2 ^Q`aQS\pcm
^Q ^_SlZ ]QaiadcYXQc_a7 CQ[_V `aQSY\_ ]QaiadcYXQgYY ^QXlSQVcbp i\oXݷ
`_ d]_\hQ^Yo7ݷ ; `aY]Vad5 ^Q [_]`mocVaQf 1^^l Y 3Val cV`Vam `_ caY
`aQSY\Q ]QaiadcYXQgYYC `Q[Vcl U\p [_]`mocVa_S bS_VZ \_[Q\m^_Z bVcY _c6
UQSQcm S \_[Q\m^_V b_VUY^V^YV 1RVX d[QXQ^Yp i\oXQ25 `Q[Vcl U\p \_[Q\m^_Z
bVcY b_bVUVZ _cUQSQcm ^Q [_]`mocVa 2_aYbQ5 Q `Q[Vcl U\p SbVf _bcQ\m^lf
[_]`mocVa_S ‑ ^Q ]QaiadcYXQc_a _c `a_SQZUVaQ7

5]YcaYZ `aVU\QTQVc 2_aYbd `_dhQbcS_SQcm S _`\QcV Y^cVa^Vc6[Q^Q\Q5 `_6
b\V hVT_ ^QiY UadXmp U_RQS\poc ^Vb\_W^lV ^Qbca_Z[YC ^Q [_]`mocVaV 5]Yc6
aYp i\oX_] `_ d]_\hQ^Yo _RkpS\pVcbp [_]`mocVa 2_aYbQ5 ^Q [_]`mocVaQf
4V^^QUYp5 6\V^l Y 7Q^^l ‑ [_]`mocVa 5]YcaYp7 ;bcQcY5 aQ^VV `a_`YbQ^6
^_V d 4V^^QUYp Y 7Q^^l `aQSY\_ ^Qbhݷc b_bVUb[_Z \_[Q\m^_Z bVcY cV`Vam
]_W^_ dRaQcm5 SVUm U\p ^Yf i\oX_] Slbcd`QVc c_c WV bQ]lZ [_]`mocVa
5]YcaYp7 1 S_c b [_]`mocVa_] 6\V^l Y]VVcbp `a_R\V]QC _TaQ^YhV^YV5 [_6
c_a_V `_ Vݷ `a_bmRV SSݷ\ 5]YcaYZ5 ^V `_XS_\pVc VZ Slf_UYcm S 9^cVa^Vc5
SVUm `Q[Vcl5 `aVU^QX^QhV^^lV U\p Vݷ [_]`mocVaQ5 eY\mcadocbp7 @_Ud]QS5
5]YcaYZ ]_UYeYgYadVc eY\mca cQ[5 hc_Rl YX `Q[Vc_S5 QUaVb_SQ^^lf [_]6
`mocVad 6\V^l5 _ceY\mca_SlSQ\Ybm c_\m[_ cV5 S [_c_alf _RaQc^l] QUaVb_]
_R_X^QhV^ [Q[_Z6^YRdUm YX QUaVb_S \_[Q\m^_Z bVcY b_bVUVZ7

5\p ^QiVT_ `aY]VaQ S_X]_W^l Y R_\VV b\_W^lV SQaYQ^cl7 >Q`aY]Va5
5]YcaYZ c_WV ]_T Rl XQ[\ohYcm U_T_S_a b `a_SQZUVa_] 1WV\QcV\m^_ ‑ b
UadTY]5 ^V cV]5 hc_ d 2_aYbQ2 Y Y]Vcm bS_Z b_RbcSV^^lZ [Q^Q\ S 9^cVa^Vc5
^_ `aY nc_] ^QiY UadXmp ]_T\Y Rl ^Qbca_Ycm ]QaiadcYXQgYo cQ[5 hc_Rl
`aY Slf_UV YX bca_p _U^_T_ YX [Q^Q\_S _RV \_[Q\m^lV bVcY ^QhY^Q\Y Rl Yb6
`_\mX_SQcm c_ b_VUY^V^YV b 9^cVa^Vc_]5 [_c_a_V _bcQ\_bm aQR_hY]D [a_]V



?7;7 BVcVSlV `a_c_[_\l =:@

c_T_5 S [Q[_Z6c_ ]_]V^c _R_Y] ݷ[QU]Y^Q]6\oRYcV\pݷ ]_T\_ Rl `aYZcY S T_6
\_Sd5 hc_ Yb`_\mX_SQcm S [QhVbcSV ]QaiadcYXQc_a_S \Yh^lV [_]`mocVal ^V
_hV^m dU_R^_ 1^Q`aY]Va5 Yf `aYf_UYcbp SbVTUQ UVaWQcm S[\ohݷ^^l]Y Y ^V\m6
Xp \Yi^YZ aQX `VaVXQTadXYcm25 Y S _RVYf \_[Q\m^lf bVcpf `_pSY\Ybm Rl SlUV6
\V^^lV ]QaiadcYXQc_al ‑ \YR_ b`VgYQ\YXYa_SQ^^lV5 \YR_ S SYUV _Rlh^lf
[_]`mocVa_S5 ^Q [_c_alV S cQ[_] b\dhQV ]_W^_ S_X\_WYcm ed^[gYY bVaSV6
a_S5 Y cQ[ UQ\VV7 @_XWV ]l `_Ua_R^_ aQXRVa5[ݷ [Q[ SlT\pUpc bVcVSlV QUaVbQ
[_]`mocVa_S 1c_h^VV5 Yf bVcVSlf Y^cVaeVZb_S2 `aY Yb`_\mX_SQ^YY `a_c_[_6
\_S ]LY8RY Y [Q[ ]_T\Y Rl SlT\pUVcm QUaVbQ Y ]Qaiadc^lV `aQSY\Q ^Q
[_]`mocVaQf YX ^QiVT_ `aY]VaQ7 DX^QV] ]l Y _ c_]5 hc�_ _Rlh^_ `a_Ybf_6
UYc S^dcaY ]QaiadcYXQc_aQ5 b_VUY^pojVT_ \_[Q\m^do bVcm b 9^cVa^Vc_]5
`_hV]d [_]`mocVal \_[Q\m^_Z bVcY YX 9^cVa^VcQ ^V SYU^l Y [Q[ `_\dhQVc6
bp5 hc_ \_[Q\m^lV bVcVSlV QUaVbQ ^V ^dW^_ ]V^pcm `aY `VaVf_UV ^Q UadT_Z
Y^cVa^Vc6[Q^Q\D ^_ SbV]d bS_ݷ SaV]p7

?7;7 BVcVSlV `a_c_[_\l

?7;7:7 @_^pcYV `a_c_[_\Q Y ]_UV\m X\R

@_U `a_c_[_\_] _R]V^Q 1Y\Y5 U\p [aQc[_bcY5 `a_bc_ 2ݷ[_\_]_a_c`ݷ
`_^Y]QVcbp ^QR_a b_T\QiV^YZ5 [_c_al] U_\W^l b\VU_SQcm dhQbc^Y[Y _R]V6
^Q Y^e_a]QgYVZB5 hc_Rl `_^pcm UadT UadTQ7 @aY \oR_] _b]lb\V^^_] SXQ6
Y]_UVZbcSYY `_ [_]`mocVa^_Z bVcY XQUVZbcSdVcbp baQXd ^Vb[_\m[_ `a_c_[_6
\_S5 _c^_bpjYfbp [ aQX^l] da_S^p]7 CQ[5 bVcVSQp [QacQ5 hVaVX [_c_ado ^Qi
[_]`mocVa `_U[\ohݷ^ [ \_[Q\m^_Z bVcY5 b\VUdVc `a_c_[_\d5 eY[bYadojV]d
`aQSY\Q `VaVS_UQ gYea_Slf UQ^^lf S Q^Q\_T_SlZ bYT^Q\5 `VaVUQojYZbp `_
`a_S_UQ]5 Y _RaQc^_7 ?U^_SaV]V^^_ XQ`djV^^lZ ^Q]Y RaQdXVa bSpXlSQVc6
bp b bQZc_] S bVcY R>D5B>5D5 Yb`_\mXdp caQ^b`_ac^lZ `a_c_[_\ ]LY7 BVaSVa
Y RaQdXVa _R]V^YSQocbp Y^e_a]QgYVZ5 Yb`_\mXdp `a_c_[_\ Q]]Y 18I@5BD5HD
DB1>C65B @B?D?3?<27

@_^pcYV `a_c_[_\Q `_hV]d6c_ SlXlSQVc d X^QhYcV\m^_T_ hYb\Q ^_SYh6
[_S ^V_WYUQ^^lV b\_W^_bcY5 Y ]l `_`a_RdV] Vjݷ aQX XQ_bcaYcm S^Y]Q^YV
^Q c_]5 hc�_ WV cQ[_V 7ݷ\_]_a_c`ݷ 4_S_ap5 hc_ `a_c_[_\ Vbcm ^QR_a b_T\Q6
iV^YZ5 ]l Y]VV] S SYUd Rd[SQ\m^_ Y]V^^_ nc_7 9^QhV T_S_ap5 `a_c_[_\ ‑
nc_ ^V[YZ cV[bc5 ^Q`YbQ^^lZ ^Q VbcVbcSV^^_] pXl[V 1S `aY]V^V^YY [ [_]6
`mocVaQ] pXl[ _Rlh^_ _[QXlSQVcbp Q^T\YZb[Y]27 Nc_c cV[bc b_UVaWYc d[Q6
XQ^Yp U\p aQXaQR_chY[_S `a_TaQ]]^_T_ _RVb`VhV^Yp5 Q S ^V[_c_alf b\dhQ6
pf ‑ Y Q``QaQcdalC hc_ ^dW^_ bUV\Qcm5 hc_Rl aQXaQR_cQ^^lV SQ]Y `a_6
TaQ]]l Y\Y dbca_ZbcSQ ]_T\Y SXQY]_UVZbcS_SQcm b UadTY]Y `a_TaQ]]Q6
]Y8dbca_ZbcSQ]Y5 UV[\QaYadojY]Y `_UUVaW[d UQ^^_T_ `a_c_[_\Q7

BNc_ ^V _RpXQcV\m^_ U_\W^l Rlcm [_]`mocVal7 B[QWV]5 QXRd[Q =_aXV cQ[WV pS\pVcbp
bS_VT_ a_UQ `a_c_[_\_]D R_\VV b\_W^lZ `aY]Va ^V[_]`mocVa^_T_ `a_c_[_\Q ‑ `aQSY\Q
aQUY__R]V^Q ]VWUd `Y\_cQ]Y bQ]_\Vc_S Y QSYQUYb`VchVaQ]Y7
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IYa_[_ YXSVbc^Q ݷbcQ^UQac^Qpݷ ]_UV\m R\X X\R 5 `aVU`_\QTQojQp
aQXUV\V^YV SbVf bVcVSlf `a_c_[_\_S ^Q bV]m da_S^VZ7 R\X aQbiYea_SlSQVcbp
[Q[ R>D5B>1D9?>1< \D1>41B4 XB71>9J1D9?> 1_aTQ^YXQgYp5 dcSVaUYSiQp b__cSVc6
bcSdojYZ bcQ^UQac25 X\R _X^QhQVc X@5> \ICD5=C R>D5B3?>>53D9?> 1Rd[SQ\m^_
`VaVS_UYcbp [Q[ SXQY]_b_VUY^V^YVݷ _c[alclf bYbcV]5ݷ ^_ _Rlh^_ `aY `V6
aVS_UV Yb`_\mXdVcbp b\_S_ 27ݷSXQY]_UVZbcSYVݷ =_UV\m S[\ohQVc bV]m da_S6
^VZC

∙ eYXYhVb[YZ ‑ b_T\QiV^Yp _R Yb`_\mX_SQ^YY eYXYhVb[_T_ b_VUY^V^Yp
]VWUd ]QiY^Q]Y5 S[\ohQp [_\YhVbcS_ `a_S_U_S S [QRV\V5 hQbc_cd Y
UadTYV fQaQ[cVaYbcY[Y bYT^Q\Q Y c7 `7D

∙ [Q^Q\m^lZ 1S _aYTY^Q\V 41D1<9>;2 ‑ b_T\QiV^Yp _ c_]5 [Q[ RdUVc Yb6
`_\mX_SQcmbp eYXYhVb[Qp baVUQ U\p `VaVUQhY UQ^^lf5 S[\ohQp5 ^Q`aY6
]Va5 aQX]Val `Q[Vc_S Y b`_b_Rl [_aaV[gYY _iYR_[D

∙ bVcVS_Z ‑ b_T\QiV^Yp _ c_]5 [Q[ UQ^^lV RdUdc `VaVUQSQcmbp `_ bVcY
_c i\oXQ [ i\oXdD Y]V^^_ ^Q nc_] da_S^V _`aVUV\pVcbp5 [Q[ SlT\pUpc
bVcVSlV QUaVbQ Y [Q[ ^QbcaQYSQVcbp ]QaiadcYXQgYpD

∙ caQ^b`_ac^lZD `Q[Vcl5 `VaVUQSQV]lV `_ bVcY b `_]_jmo `a_c_[_\_S
bVcVS_T_ da_S^p5 _Rlh^_ _TaQ^YhV^l S aQX]VaQf Y5 [a_]V c_T_5 ]_Tdc
U_bcQS\pcmbp ^V S c_] `_apU[V5 S [_c_a_] Rl\Y _c`aQS\V^l5 cVapcmbp
Y\Y5 ^Q_R_a_c5 UdR\Ya_SQcmbp 1`aYf_UYcm S USdf Y R_\VV n[XV]`\paQf2D
_Rlh^_ `aY[\QU^l] `a_TaQ]]Q] caVRdVcbp R_\VV Slb_[YZ da_SV^m bVa6
SYbQ5 _RVb`VhYSQojYZ ^QUݷW^_bcm U_bcQS[Y UQ^^lf Y `a_bc_cd aQR_cl5
Y XQ nc_ [Q[ aQX _cSVhQoc `a_c_[_\l caQ^b`_ac^_T_ da_S^pD aVQ\YXd6
ojYV Yf `a_TaQ]]l bQ]Y b\VUpc XQ U_bcQS[_Z `Q[Vc_S5 _c`aQS\pp Y
Q^Q\YXYadp b__cSVcbcSdojYV `_UcSVaWUV^Yp5 ^d]Vadoc `Q[Vcl Y aQb6
bcQS\poc Yf S ^dW^_] `_apU[V `_b\V `_\dhV^YpD

∙ bVQ^b_SlZ ‑ _`aVUV\pVc `_apU_[ `a_SVUV^Yp bVQ^bQ bSpXY5 _hVaݷU6
^_bcm XQ`a_b_S Y c7 `7D

∙ `aVUbcQSYcV\m^lZD ^Q nc_] da_S^V _`aVUV\pocbp `aQSY\Q `aVUbcQS6
\V^Yp UQ^^lf5 S hQbc^_bcY5 [_UYa_S[Q5 b`_b_Rl `aVUbcQS\V^Yp US_Yh6
^lf UQ^^lf cV[bc_] Y c7 `7D

∙ `aY[\QU^_ZD `a_c_[_\l nc_T_ da_S^p _`aVUV\poc5 [Q[ `aY[\QU^lV
`a_TaQ]]l RdUdc Yb`_\mX_SQcm bVcm U\p aViV^Yp [_^[aVc^lf XQUQh [_6
^Vh^_T_ `_\mX_SQcV\p7

5\p d`a_jV^Yp XQ`_]Y^Q^Yp Q^T\YZb[Yf ^QXSQ^YZ da_S^VZ ]_UV\Y R\X X\R
bdjVbcSdVc ]^V]_^YhVb[Qp eaQXQ >>Jݷ Y5?@<5 \55= ]? W554 M1D1 YB?35CC9>7ݷ
[SbVݷ1 \oUp]5 `_f_WV5 ^dW^Q _RaQR_c[Q UQ^^lf27ݷ @VaSlV Rd[Sl b\_S
nc_Z eaQXl b__cSVcbcSdoc `VaSl] Rd[SQ] ^QXSQ^YZ da_S^VZC J@@<931D9?>5
YB5C5>D1D9?>5 \5CC9?>5 ]B1>C@?BD5 W5DG?B;5 M1D1<9>; Y Y8IC931<7 1^Q\_TYh^_Z
adbb[_Z eaQXl QSc_ad5 [ b_WQ\V^Yo5 ^V SbcaVhQ\_bm7 3 aVQ\m^_Z WYX^Y ]_6
UV\m R\X X\R ^V Yb`_\mXdVcbpD bdjVbcS_SQSiYV [_TUQ6c_ Rd[SQ\m^lV Vݷ aVQ6
\YXQgYY5 `_UUVaWYSQSiYV a_S^_ bV]m b\_ݷS5 aQb`a_bcaQ^V^Yp ^V `_\dhY\Y7
5\p ^Qb ncQ ]_UV\m `aVUbcQS\pVc Y^cVaVb b[_aVV [Q[ Y\\obcaQgYp c_T_5 [Q[
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]_WVc Rlcm _aTQ^YX_SQ^_ SXQY]_UVZbcSYV ]VWUd `a_TaQ]]Q]Y5 aQR_cQo6
jY]Y ^Q aQX^lf [_]`mocVaQf7

B`VgYQ\Ybcl Y^_TUQ idcpc5 hc_ ]_UV\m X\R `_\dhY\Qbm bV]Yda_S^VS_Z5 `_c_]d hc_
S b__cSVcbcSdojV] [_]YcVcV _RaQX_SQ\_bm bV]m `_U[_]YcVc_S Y [QWUlZ `aVU\_WY\
hc_6c_ bS_7ݷ 3 [QWU_Z idc[V Vbcm U_\p idc[Y5 ^_ Sbݷ _bcQ\m^_V ‑ hYbcQp `aQSUQD
]_UV\m X\R b\dWYc `aV[aQb^_Z Y\\obcaQgYVZ c_T_5 b[_\m ݷVX^l\_`ݷ aVXd\mcQcl UV6
pcV\m^_bcY [_]YcVc_S5 S _b_RV^^_bcY [_TUQ aVhm YUݷc _ cVf^YhVb[_Z bcQ^UQacYXQgYY7
?c]VcY]5 hc_ ^QR_a `a_c_[_\_S ]LY8RY5 ^Q [_c_a_] `_bca_V^Q bVcm 9^cVa^Vc Y [_c_6
alZ S Yc_TV SlcVb^Y\ SbV _bcQ\m^lV `a_c_[_\l YX Q[cYS^_T_ d`_caVR\V^Yp5 Rl\ b_XUQ^
dX[_Z Tad``_Z \oUVZ `_ `aY^gY`d 14 8?35 c_ Vbcm hc_Rl aViYcm XQUQhY5 SbcQSiYV XUVbm
Y bVZhQb7 >Y[Q[Yf [_]YcVc_S S b_XUQ^YY ]LY8RY XQUVZbcS_SQ^_ ^V Rl\_7

?7;7;7 EYXYhVb[YV Y [Q^Q\m^lV `a_c_[_\l

F_cp S pS^_] SYUV bV]Yda_S^VSQp ]_UV\m X\R ^V Yb`_\mXdVcbp5 ]_W^_5
`a_Q^Q\YXYa_SQS _Rlh^lZ bVQ^b `_SbVU^VS^_Z aQR_cl b 9^cVa^Vc_]5 _R^Q6
adWYcm XQUVZbcS_SQ^^lV S nc_] bVQ^bV `a_c_[_\l5 `aYR\YXYcV\m^_ b__cSVc6
bcSdojYV da_S^p] X\R7 >Qh^ݷ] ]l5 VbcVbcSV^^_5 b bQ]_T_ ݷYXQ^ݷ ‑ eYXYhV6
b[_T_ da_S^p7 ;Q[_Z YX bdjVbcSdojYf eYXYhVb[Yf `a_c_[_\_S Yb`_\mXdVcbp
S SQiV] bVQ^bV aQR_cl ‑ XQSYbYc _c b`_b_RQ5 [_c_al] SQi [_]`mocVa:9 `_U6
[\ohQVcbp [ 9^cVa^Vcd7 BQ]lZ `a_bc_Z b`_b_R ‑ _Rlh^Qp \_[Q\m^Qp bVcm ^Q
_b^_SV SYc_Z `QalD b__cSVcbcSdojYZ `a_c_[_\ _`aVUV\pVcbp b`VgYeY[QgY6
VZ5 YXSVbc^_Z `_U Y]V^V] :99KJ\N6]a5 _^Q WV YXSVbc^Q [Q[ bcQ^UQacݷ RNNN
A9;7<E7ݷ @a_c_[_\ _`YblSQVc5 S hQbc^_bcY5 [Q[YV [QRV\Y5 icV[Val Y aQXkݷ]l
U_\W^l Yb`_\mX_SQcmbp U\p b_VUY^V^Yp5 [Q[_Sl U_\W^l Rlcm cVf^YhVb[YV
fQaQ[cVaYbcY[Y `a_S_U_S5 [Q[do b\VUdVc Yb`_\mX_SQcm hQbc_cd U\p `VaVUQhY
bYT^Q\Q `_ `a_S_UQ]5 [Q[_V n\V[caYhVb[_V ^Q`apWV^YV5 [Q[ [_^[aVc^_ RdUdc
[_UYa_SQcmbp US_Yh^lV gYeal n\V[caYhVb[Y]Y bYT^Q\Q]Y7 >QU_ b[QXQcm5 hc_
b`VgYeY[QgYp :99KJ\N6]a ncY] ^V _TaQ^YhYSQVcbp5 _^Q _`aVUV\pVc Vjݷ Y
c_5 [Q[_Z U\Y^l RdUdc _cUV\m^lV `VaVUQSQV]lV `_agYY Y^e_a]QgYY eaVZ6ݷ1
]l5ݷ Y\Y [QUal25 [Q[YV S ncYf eaVZ]Qf `aVUdb]_caV^l b\dWVR^lV UQ^^lV5
S[\ohQp Q``QaQc^lZ YUV^cYeY[Qc_a 1=136QUaVb2 bVcVS_T_ Y^cVaeVZbQ5 U\p
[_c_a_T_ `aVU^QX^QhV^ [_^[aVc^lZ eaVZ]7 3 ]_UV\Y X\R nc_ dWV b\VUdo6
jYZ5 ݷQ^Q\m^lZ]ݷ da_SV^m7

6b\Y U\p `_U[\ohV^Yp [ bVcY Sl Yb`_\mXdVcV `9O95 `a_c_[_\ eYXYhVb[_6
T_ da_S^p _[QXlSQVcbp b\_W^VV5 SVUm Yb`_\mXdVcbp aQUY_5 Q neYa5 S _c\YhYV
_c `a_S_U_S5 _UY^ ^Q SbVf7 @aYf_UYcbp dhYclSQcm5 hc_ S _U^_] ]VbcV ]_Tdc
aQR_cQcm aQX^lV bVcY `9O95 Y _^Y ^V U_\W^l UadT UadTd ]ViQcmD S aQX^lf
bcaQ^Qf UVZbcSdoc aQX\Yh^lV `aQSY\Q Yb`_\mX_SQ^Yp aQUY_hQbc_c5 Y cV WV
bQ]lV hQbc_cl ]_Tdc Yb`_\mX_SQcmbp dbca_ZbcSQ]Y5 ^V Y]VojY]Y _c^_iV^Yp
[ `9O97 B`VgYeY[QgYp `9O9 `aVU`_\QTQVc Yb`_\mX_SQ^YV := aQX\Yh^lf hQ6
bc_c^lf [Q^Q\_S5 S [QWU_] YX [_c_alf `a_YXS_UYcbp UV\V^YV ^Q SaV]V^^�lV

:9;Q[_S_ Rl ^Y Rl\_ dbca_ZbcS_5 b `_]_jmo [_c_a_T_ Sl `a_b]QcaYSQVcV bcaQ^Yh[Y
S 9^cVa^VcV ‑ _Rlh^lZ ^Qbc_\m^lZ [_]`mocVa5 ^_dcRd[5 `\Q^iVc5 ]_RY\m^lZ cV\Ve_^
1b]Qace_^2 Y\Y UQWV d]^lVݷ hQblݷ ‑ bca_T_ T_S_ap5 Sbݷ nc_ [_]`mocValD ]l ^V UV\QV]
]VWUd ^Y]Y aQX\YhYZ5 _RbdWUQp aQR_cd S BVcY7



=;9 BVcY Y `a_c_[_\l

baVXl 1D9=5 C<935C2D SlR_a [Q^Q\_S Y aQb`aVUV\V^YV SaV]V^^lf baVX_S ]VWUd
aQX^l]Y bVcVSl]Y b_VUY^V^Yp]Y `a_YXS_UYcbp QSc_]QcYhVb[Y5 RVX dhQbcYp
`_\mX_SQcV\p ‑ cQ[5 hc_Rl _RVb`VhYcm5 ^Qb[_\m[_ nc_ S_X]_W^_5 db`Vi^do
aQR_cd SbVf b_VUY^V^YZ5 _[QXQSiYfbp S X_^V UVZbcSYp UadT UadTQ 1S_X]_W^_5
`aY^QU\VWQjYf b_SVaiV^^_ aQX^l] bVcp]27 @aY^gY`l Y `aQSY\Q SXQY]_UVZ6
bcSYp `9O96dbca_ZbcS ]VWUd b_R_Z _`YbQ^l S ^QR_aV b`VgYeY[QgYZ5 YXSVbc6
^lf `_U _RjY] ^QXSQ^YV] RNNN A9;7::7 NcY b`VgYeY[QgYY5 [Q[ Y ND85B>5D5
`_\^_bcmo `_[alSQoc eYXYhVb[YZ da_SV^m ]_UV\Y R\X X\R Y hQbcm [Q^Q\m6
^_T_ da_S^p7

6jݷ b\_W^VV _Rbc_pc UV\Q5 Vb\Y Sl Slf_UYcV S 9^cVa^Vc hVaVX bVcm b_6
c_S_Z cV\Ve_^^_Z bSpXYD XUVbm a_\m eYXYhVb[Yf Y [Q^Q\m^lf `a_c_[_\_S
Yb`_\^poc b`VgYeY[QgYY P\V5 S[\ohQojYV b`VgYQ\m^lV `a_c_[_\l U\p
`VaVUQhY gYea_Slf UQ^^lf5 cQ[YV [Q[ PY[\ Y R_\VV ^_SlV7 B`VgYeY[QgYY
P\V6bVcVZ XQcaQTYSQoc ^V c_\m[_ eYXYhVb[YZ Y [Q^Q\m^lZ5 ^_ Y bVcVS_Z
da_SV^m7

@a_c_[_\l eYXYhVb[_T_ da_S^p RlSQoc ^V c_\m[_ b\_W^l]Y5 ^_ Y b_SbV]
`a_bcl]YD ^Q`aY]Va5 Vb\Y SQ] `aYUݷc S T_\_Sd b_VUY^Ycm USQ [_]`mocVaQ
^d\m6]_UV]^l] [QRV\V] hVaVX LXV6`_acl5 c_ S a_\Y `a_c_[_\Q eYXYhVb[_T_
da_S^p RdUVc Slbcd`Qcm [\;<;5 b`VgYeY[QgYp [_c_a_T_ U_bcQc_h^_ `a_bcQ
UQWV U\p ݷbQ]_`Q\m^_Zݷ aVQ\YXQgYY aQUY_\oRYcV\p]Y7 ; b_WQ\V^Yo5 YX6XQ
^YX[_Z b[_a_bcY `VaVUQhY UQ^^lf [\;<; S ^QiV SaV]p SapU \Y ]_W^_ bhYcQcm
Q[cdQ\m^l]5 [_TUQ aVhm YUݷc _R _aTQ^YXQgYY [_]`mocVa^_Z bVcY7

@_U^Y]Qpbm ^Q b\VUdojYZ da_SV^m5 [Q^Q\m^lZ5 ]l _R^QadWY]5 hc_ `a_6
R\V]l5 [_c_alV `_ XQ]lb\d b_XUQcV\VZ X\R U_\W^l aViQcmbp `a_c_[_\Q]Y
nc_T_ da_S^p5 hQbcYh^_ aViV^l b`VgYeY[QgYp]Y ND85B>5D Y `9O95 ^_ _bcQݷc6
bp Vjݷ [_V6hc_7 BVcVSlV Y^cVaeVZbl5 dhQbcSdojYV S _U^_] ]^_T_c_hVh^_]
b_VUY^V^YY5 _`_X^Qoc UadT UadTQ `_ cQ[ ^QXlSQV]l] =136QUaVbQ] ‑ d^Y6
[Q\m^l] iVbcYRQZc_Sl] YUV^cYeY[Qc_aQ]5 [_c_alV `aY`YblSQocbp [QW6
U_]d bVcVS_]d QUQ`cVad `ap]_ ^Q XQS_UV6YXT_c_SYcV\V7 >Q`aY]Va5 ^Q _U^_]
YX bcQalf [_]`mocVa_S QSc_aQ ncYf bca_[ _b^_S^Qp bVcVSQp [QacQ Y]V\Q
=136QUaVb 99C:OCL?C?>C=;C=A5 `aYhݷ] `VaSlV USQ RQZcQ 199C:O2 XUVbm d[Q6
XlSQoc ^Q [_]`Q^Yo6`a_YXS_UYcV\m 1J\^\25 Q _bcQ\m^lV `aVUbcQS\poc b_6
R_Z bVaYZ^lZ ^_]Va dbca_ZbcSQ7 B_SaV]V^^lV _`VaQgY_^^lV bYbcV]l `_X6
S_\poc _c[\ohYcm ed^[gYY bVcVS_Z [Qacl5 _cSVhQojYV XQ e_a]Ya_SQ^YV Y
aQb`_X^QSQ^YV ND85B>5D6[QUa_S5 b_UVaWQjYf Y]V^^_ cQ[_Z =136QUaVb7 @_\m6
X_SQcV\m ]_WVc Sadh^do XQUQcm `a_YXS_\m^lV iVbcm RQZc5 [_c_alV Y RdUdc
Yb`_\mX_SQcmbp S [QhVbcSV =136QUaVbQ5 `aYhݷ] e_a]Ya_SQcm [QUal RdUVc ^V
bVcVS_Z QUQ`cVa5 Q VT_ UaQZSVa5 ^Qf_UpjYZbp S pUaV _`VaQgY_^^_Z bYbcV]l7
>_ S R_\miY^bcSV b\dhQVS S nc_] ^Vc ^dWUl5 Q =136QUaVb5 XQiYclZ S QUQ`cVa
`aY VT_ YXT_c_S\V^YY5 ^Qb S`_\^V dbcaQYSQVc7

CQ[ Y\Y Y^QhV5 QUaVbQ5 Yb`_\mXdV]lV U\p bVcVSlf Y^cVaeVZb_S `aY ^Q6
bca_Z[V bVcY ‑ cQ[ ^QXlSQV]lV 9@6QUaVbQ5 `_ [_c_al]5 S hQbc^_bcY5 `a_YX6
S_UYcbp ]QaiadcYXQgYp `Q[Vc_S ‑ b =136QUaVbQ]Y ^V Y]Voc ^YhVT_ _RjVT_5
^_ `aY nc_] bVcVSlV QUQ`cVal U_\W^l X^Qcm5 [c_ YX ^Yf _cSVhQVc XQ [Q[_Z



?7;7 BVcVSlV `a_c_[_\l =;:

bVcVS_Z QUaVb5 hc_Rl S aQ][Qf ]^_T_c_hVh^_T_ bVcVS_T_ b_VUY^V^Yp _c`aQS6
\pcm `Q[Vcl [_]d b\VUdVc5 Q ^V [_]d `_`Q\_7 5\p QSc_]QcYhVb[_T_ `_bca_6
V^Yp cQR\Ygl b__cSVcbcSYp 9@6QUaVb_S Y =136QUaVb_S b\dWYc `a_c_[_\ J[Y
1144B5CC B5C?<ED9?> @B?D?3?<27 ;_TUQ _`VaQgY_^^_Z bYbcV]V caVRdVcbp _c`aQSYcm
`Q[Vc hVaVX ]^_T_c_hVh^_V bVcVS_V b_VUY^V^YV5 UaQZSVa bVcVS_T_ QUQ`cVaQ
U_\WV^ d[QXQcm =136QUaVb `_\dhQcV\p5 ^_ bYbcV]Q ]_WVc VT_ Vjݷ ^V X^Qcm7
3 nc_] b\dhQV [Q[ aQX Y XQUVZbcSdVcbp `a_c_[_\ J[Y7 HVaVX bVcVS_V b_VUY6
^V^YV _c`aQS\pVcbp iYa_[_SVjQcV\m^lZ 1c_ Vbcm `aVU^QX^QhV^^lZ U\p SbVf5
[c_ XUVbm Vbcm2 `Q[Vc5 b_UVaWQjYZ _e_a]\V^^lZ `_ `aQSY\Q] J[Y XQ`a_b
SYUQ dݷ [_T_ XUVbm cQ[_Z6c_ 9@6QUaVbH7ݷ 6b\Y [c_6c_ YX dhQbc^Y[_S b_VUY^V^Yp
_`_X^Qݷc nc_c 9@6QUaVb [Q[ bS_Z5 _^ e_a]YadVc 1_`pcm6cQ[Y S b__cSVcbcSYY b
b_T\QiV^Yp]Y J[Y2 _cSVc^lZ [QUa5 _X^QhQojYZ _cQ[_Z6cݷ 9@6QUaVb d ]V^p5
Q ]_Z =136QUaVb cQ[_Z6c_7ݷ @_\dhYS nc_c _cSVc5 dhQbc^Y[5 XQUQSiYZ S_`a_b5
b_faQ^pVc `_\dhV^^do Y^e_a]QgYo S bS_Yf cQR\YgQf5 cQ[ hc_ U\p `VaVUQhY
b\VUdojVT_ `Q[VcQ ^Q c_c WV QUaVb XQUVZbcS_SQcm J[Y dWV ^V `aYUݷcbp7

@a_c_[_\ J[Y Yb`_\mXdVcbp S ]^_T_c_hVh^lf bVcVSlf b_VUY^V^Ypf5 cQ6
[Yf [Q[ ND85B>5D Y `9O97 3 b_VUY^V^Ypf ݷc_h[Q6c_h[Qݷ _^ ^V ^dWV^5 ^_
eYXYhVb[YV `a_c_[_\l5 Yb`_\mXdV]lV S cQ[Yf b_VUY^V^Ypf5 hQjV SbVT_ ^V
_`aVUV\poc ^Y[Q[Yf b_T\QiV^YZ [Q^Q\m^_T_ da_S^p 1S _c\YhYV _c eYXYhV6
b[Yf `a_c_[_\_S U\p ]^_T_c_hVh^lf b_VUY^V^YZ5 [_c_alV Sl^dWUV^^_ eY[6
bYadoc b_T\QiV^Yp _ U\Y^V Y bcad[cdaV `VaVUQSQV]lf [QUa_S ‑ c_ Vbcm b_6
T\QiV^Yp [Q^Q\m^_T_ da_S^p27 3 a_\Y [Q^Q\m^_T_ `a_c_[_\Q S b_VUY^V^Ypf
ݷc_h[Q6c_h[Qݷ hQbc_ Slbcd`QVc `a_c_[_\ YYY 1Y?9>D D? Y?9>D YB?D?3?<27 ;a_6
]V bcad[cdal [QUaQ Y b`_b_RQ [_^ca_\p VT_ gV\_bc^_bcY 1hVaVX [_^ca_\m6
^do bd]]d25 nc_c `a_c_[_\ b_UVaWYc `aQSY\Q U\p dbcQ^_S\V^Yp b_VUY^V^Yp
Y `a_SVa[Y b_bc_p^Yp \Y^YY bSpXY 1`aY _cbdcbcSYY caQeY[Q `_ \Y^YY SaV6
]p _c SaV]V^Y `VaVUQocbp b`VgYQ\m^lV `Q[Vcl5 hc_Rl dU_bc_SVaYcmbp5 hc_
bSpXm Sbݷ Vjݷ dbcQ^_S\V^Q25 U\p QdcV^cYeY[QgYY dhQbc^Y[_S b_VUY^V^Yp 1nc_
]_WVc Rlcm ^dW^_5 Vb\Y [ \Y^YY bSpXY eYXYhVb[Y ]_WVc `_U[\ohYcmbp `_6
bc_a_^^YZD QdcV^cYeY[QgY_^^Qp b_bcQS\pojQp YYY Q[cYS^_ Yb`_\mX_SQ\Qbm
S n`_fd U_bcd`Q S 9^cVa^Vc hVaVX cV\Ve_^^lV ]_UV]l27

?7;7<7 @a_c_[_\ RY

B\VUdojYZ b\_Z S ]_UV\Y X\R ‑ 7ݷbVcVS_Zݷ HQbc_ ]_W^_ SbcaVcYcm
dcSVaWUV^YV5 hc_ S 9^cVa^VcV S a_\Y nc_T_ da_S^p Slbcd`QVc `a_c_[_\ RY::D
nc_ dcSVaWUV^YV5 [Q[ hQbc_ RlSQVc5 S `aY^gY`V SVa^_5 ^_ ^V b_SbV]7 B _U^_Z
bc_a_^l5 Y]V^^_ RY _`aVUV\pVc bcad[cdad _cUV\m^_T_ `Q[VcQ5 `VaVUQojVT_bp
`_ bVcY hVaVX i\oXl5 bYbcV]d bVcVSlf QUaVb_S Y ^V[_c_alV U_`_\^YcV\m^lV
ed^[gYYD SbV _bcQ\m^lV `a_c_[_\l S 9^cVa^VcV aQR_cQoc ݷSVaf_`ݷ `a_c_6
[_\Q RY5 c_ Vbcm ݷXQS_aQhYSQocݷ Sbo bS_o Y^e_a]QgYo5 [Q[ b\dWVR^do5 cQ[

::BhYcQVcbp5 hc_ QRRaVSYQcdaQ RY _X^QhQVc R>D5B>5D YB?D?3?<5 f_cp `a_c_[_\ `_pSY\bp
XQU_\T_ U_ S_X^Y[^_SV^Yp b\_SQ R>D5B>5D [Q[ Y]V^Y b_RbcSV^^_T_D YX^QhQ\m^_ `VaSQp Rd[SQ
S ^QXSQ^YY `a_c_[_\Q _X^QhQ\Q 9>D5B>5DG?B;9>75 c_ Vbcm Rd[SQ\m^_ 7ݷVWbVcVS_Z[ݷ



=;; BVcY Y `a_c_[_\l

Y `aY[\QU^do5 S RY6`Q[Vcl Y b Yf U_bcQS[_Z `_\QTQocbp ^Q `a_TaQ]]l5 aV6
Q\YXdojYV RY7 B UadT_Z bc_a_^l5 S 9^cVa^VcV Yb`_\mXdVcbp Vjݷ ^Vb[_\m[_
`a_c_[_\_S5 [_c_alV5 Vb\Y [\QbbYeYgYa_SQcm Yf S b__cSVcbcSYY b ]_UV\mo
X\R5 `aYf_UYcbp c_WV _c^VbcY [ bVcVS_]d da_S^o5 f_cp _^Y Y aQR_cQoc `_SVaf
RY5 c_ Vbcm Sa_UV Rl U_\W^l _c^_bYcmbp [ R_\VV Slb_[_]d b\_o7 >QYR_\VV
SQW^l] YX ncYf `a_c_[_\_S b\VUdVc bhYcQcm RLVY 19>D5B>5D 3?>DB?< =5CC175
@B?D?3?<25 RVX [_c_a_T_ bVcY ^Q _b^_SV RY S__RjV5 b[_aVV SbVT_5 ^V ]_T\Y Rl aQ6
R_cQcm5 SVUm Y]V^^_ S b__cSVcbcSYY b b_T\QiV^Yp]Y RLVY dhQbc^Y[Y bVcVSlf
b_VUY^V^YZ Y i\oXl _R]V^YSQocbp ]VWUd b_R_Z b__RjV^Yp]Y _ SbphVb[Yf
icQc^lf Y ^VicQc^lf bYcdQgYpf5 cQ[Yf [Q[ _RalS b_VUY^V^Yp5 _cbdcbcSYV
`_Uf_UpjVT_ ]QaiadcQ Y UadTYV b\dhQY ^VS_X]_W^_bcY U_bcQS[Y `Q[VcQD S
^V[_c_alf b\dhQpf b__RjV^Yp RLVY b_UVaWQc aV[_]V^UQgYY `_ Yb`_\mX_6
SQ^Yo Q\mcVa^QcYS^_T_ ]QaiadcQ7 =_W^_ _R^QadWYcm Y UadTYV `a_c_[_\l5
aQR_cQojYV `_SVaf RY5 ^_ _hVSYU^l] _RaQX_] _c^_bpjYVbp Sbݷ [ c_]d WV
ݷbVcVS_]dݷ b\_o X\R7

@a_c_[_\ RY YX^QhQ\m^_ aQXaQRQclSQ\bp U\p Q]VaY[Q^b[Yf S_V^^lf Y
Rl\ `aVU^QX^QhV^ U\p b_XUQ^Yp TVcVa_TV^^_Z [_]`mocVa^_Z bVcY ‑ cQ[_Z5
[_c_ado ^VS_X]_W^_ SlSVbcY YX bca_p5 d^Yhc_WYS [Q[_Z6^YRdUm bQ]lZݷ
T\QS^lZ dXV\7ݷ @aVU`_\QTQ\_bm5 hc_ [Q^Q\l5 bSpXlSQojYV ]VWUd b_R_Z _c6
UV\m^lV dX\l Y `_UbVcY5 ]_Tdc Y]Vcm [Q[do dT_U^_ `aYa_Ud5 \Yim Rl `_ ^Y]
]_W^_ Rl\_ `VaVUQSQcm `Q[Vcl b UQ^^l]Y5 Q bfV]Q b_VUY^V^Yp ncYf [Q^Q\_S
]VWUd b_R_Z ^V _RpXQ^Q Y]Vcm ^Y[Q[_Z hݷc[_Z bcad[cdal5 \Yim Rl c_\m6
[_ U\p \oRlf USdf [_]`mocVa_S5 Sf_UpjYf S bVcm5 bdjVbcS_SQ\Q gV`_h[Q
[Q^Q\_S 1S_X]_W^_5 ^V VUY^bcSV^^Qp25 `_ [_c_a_Z _^Y ]_T\Y Rl UadT b Uad6
T_] bSpXQcmbp7 =_UV\m5 aQbhYcQ^^Qp ^Q Rlbca_V XQUVZbcS_SQ^YV aVXVaS^lf
[Q^Q\_S `aY aQXadiV^YY _b^_S^lf5 Rl\Q `aYUd]Q^Q U\p b_faQ^V^Yp aQR_c_6
b`_b_R^_bcY S db\_SYpf S_Z^l5 [_TUQ dX\l bVcY Y [Q^Q\l bSpXY ]_Tdc Rlcm
S \oR_Z ]_]V^c aQXadiV^l7 BVcm5 `_\dhYSiQp ^QXSQ^YV J[YJWN]5 ^QhQ\Q
aQR_cd S :B?B T_UdD `a_c_[_\ RY S VT_ ^l^Vi^V] SYUV 1RYF=2 Rl\ _`dR\Y6
[_SQ^ S :BA: T_Ud Y `_\^_bcmo XQ]V^Y\ UadTYV caQ^b`_ac^lV `a_c_[_\l S
J[YJWN] : p^SQap :BA< T_UQD ncd UQcd Y^_TUQ ^QXlSQoc U^ݷ] a_WUV^Yp
9^cVa^VcQ7

>Q `VaSlZ SXT\pU ]_WVc `_[QXQcmbp bcaQ^^l]5 hc_ Y]V^^_ S_V^^Qp ]_6
UV\m Y aQXaQR_cQ^^lZ U\p ^Vݷ bVcVS_Z `a_c_[_\ _[QXQ\Ybm bQ]l]Y `_Uf_6
UpjY]Y U\p `_bca_V^Yp SbV]Ya^_Z [_]`mocVa^_Z bVcY ‑ Q ]VWUd cV] Sbݷ
Y]V^^_ cQ[ Y Vbcm7 PS\V^YV5 [_c_a_V ]l bVZhQb X^QV] `_U Y]V^V] 5ݷcVa^Vc^9ݷ
S_X^Y[\_ ^Q _b^_SV bQ]_T_ `_Uf_UpjVT_ `a_c_[_\Q YX ]^_TYf UVbpc[_S aQX6
^__RaQX^lf bVcVSlf `a_c_[_\_S5 bdjVbcS_SQSiYf S cV SaV]V^Q7 Nc_]d \VT[_
^QZcY _Rkpb^V^YV7 PS\V^YV cQ[_T_ ]QbicQRQ ^V ]_WVc S_X^Y[^dcm `_ d[QX[V
bSVafd Y cV] R_\VV ^Q _b^_SV [Q[Yf6\YR_ ]VWUd^Qa_U^lf U_T_S_aݷ^^_bcVZ5
`_b[_\m[d \oRlV `_`lc[Y gV^caQ\YX_SQ^^_T_ `_bca_V^Yp `_U_R^_Z bVcY b_6
SVaiV^^_ ^VYXRVW^_ dc_^dc S Roa_[aQcYhVb[_Z S_\_[YcV7 9^cVa^Vc5 [Q[Y]
]l VT_ X^QV]5 S_X^Y[ ݷb^YXdݷ ‑ YX hQbc^_Z Y^YgYQcYSl5 `a_pS\pV]_Z aQX^l6
]Y5 ^Y[Q[ ^V bSpXQ^^l]Y UadT b UadT_] \oUm]Y7 >_ S cQ[Yf db\_SYpf b\_W^_



?7;7 BVcVSlV `a_c_[_\l =;<

`_\QTQcmbp ^Q [Q[_Z6c_ 5ݷ]_apU_`ݷ SVUm S 9^cVa^VcV bS_Z S\QUV\Vg d [QWU_T_
[Q^Q\Q5 d [QWU_Z ^VR_\mi_Z \_[Q\m^_Z bVc[Y5 d [QWU_T_ [_]`mocVaQD 9^cVa6
^Vc [Q[ gV\_V ‑ nc_ ^V[_V b_gYQ\m^_V pS\V^YV5 ^Y[_]d ^V `aY^QU\VWQjVV Y
^Y[V] ^V [_^ca_\YadV]_V7 Ed^[gY_^Ya_SQ^YV bVcY _RVb`VhYSQVc T\_RQ\m^Qp
Y^eaQbcad[cdaQ5 n\V]V^cl [_c_a_Z ^Qf_Upcbp S hQbc^lf ad[Qf ‑ S UVbpc[Qf
clbph hQbc^lf ad[7

@_R_h^l] neeV[c_] nc_T_ bcQ^_SYcbp XQSVU_]Qp ^V^QUݷW^_bcm [QWU_T_
_cUV\m^_ SXpc_T_ n\V]V^cQ T\_RQ\m^_Z Y^eaQbcad[cdal7 <oR_Z [Q^Q\ ]_6
WVc `VaVbcQcm aQR_cQcm UQWV ^V Sb\VUbcSYV QSQaYY Y\Y UadT_T_ H@5 Q `a_6
bc_ `_c_]d5 hc_ VT_ S\QUV\Vg `_cVap\ [ ^V]d Y^cVaVbD b\_W^_bcm T\_RQ\m^_Z
Y^eaQbcad[cdal 9^cVa^VcQ cQ[_SQ5 hc_ [Q^Q\l bSpXY SS_Upcbp S aQR_cd Y
Slf_Upc YX aQR_cl Rd[SQ\m^_ VWV]Y^dc^_5 bS_VZ UY^Q]Yh^_bcmo bVcm ^Q`_6
]Y^QVc ]daQSVZ^Y[ b VT_ SVh^_Z bdVc_Z7 1^Q\_TYo b ]daQSVZ^Y[_] ]_W^_
`a_U_\WYcmC ^QUݷW^_bcm _U^_T_ _cUV\m^_ SXpc_T_ ]daQSmp ^Yhc_W^Q5 ^_ Yf
]^_T_ Y _^Y SXQY]_XQ]V^pV]l5 `_nc_]d ^QUݷW^_bcm ]daQSVZ^Y[Q [Q[ gV\_T_
U_bcQc_h^_ Slb_[QC d^Yhc_WYcm VT_ ]_W^_ aQXSV hc_ _T^5[ݷ Y c_ ^V baQXd7

?hVSYU^_5 hc_ cQ[_Z b`_b_R bdjVbcS_SQ^Yp bVcY `aV[aQb^_ \_WYcbp ^Q
Ybf_U^do ]_UV\m `a_c_[_\Q RY7 ;Q^Q\l XUVbm `_bc_p^^_ Slf_Upc YX bca_p
Y]V^^_ cQ[5 [Q[ nc_ `aVU`_\QTQ\_bm b_XUQcV\p]Y J[YJWN]5 `dbcm Y ^V S
aVXd\mcQcV S_V^^lf UVZbcSYZ5 Q `_ bdTdR_ ]Ya^l] `aYhY^Q]D bVcm `aY nc_]
b_faQ^pVc aQR_c_b`_b_R^_bcm5 `_b[_\m[d Y^e_a]QgYp baQXd WV ^QhY^QVc `V6
aVUQSQcmbp `_ UadTY] [Q^Q\Q] Sݷ _Rf_Uݷ `aV[aQcYSiVT_ aQR_cd7

@aVWUV hV] USYTQcmbp UQ\miV5 SSVUݷ] SQW^_V `_^pcYV bVcVS_T_ f_6
bcQ:;7 @_U f_bc_] `_^Y]QVcbp [_]`mocVa5 `_U[\ohݷ^^lZ [ [_]`mocVa^_Z
bVcY Y 1hc_ SQW^_2 Y]VojYZ bS_Z b_RbcSV^^lZ bVcVS_Z QUaVb5 hc_ `_XS_\pVc
V]d `_\dhQcm aQX^__RaQX^lV XQ`a_bl _c UadTYf [_]`mocVa_S7 ;Q[ ]l dSY6
UY] `_XWV5 hQbc_ SbcaVhQVcbp bYcdQgYp5 [_TUQ [_]`mocVa `_U[\ohݷ^ [ bVcY5
^_ f_bc_] S ^VZ ^V pS\pVcbp Y ]_WVc \Yim ^Q`aQS\pcm XQ`a_bl [ UadTY]
[_]`mocVaQ]5 ^_ bQ] `_\dhQcm Yf ^V ]_WVc7

3 [QhVbcSV bVcVSlf QUaVb_S S `a_c_[_\V RY Yb`_\mXdocbp cQ[ ^QXl6
SQV]lV 9@6QUaVbQ 5 b_bc_pjYV YX hVclaݷf S_bm]YRYc^lf RQZc_S7 @_ caQ6
UYgYY 9@6QUaVbQ XQ`YblSQoc S SYUV hVclaݷf UVbpcYh^lf hYbV\5 aQX6
UV\ݷ^^lf c_h[Q]YC :B;7:?A7;:>7:@5 ;9<797::<7:@:5 :97:97:>79 Y c7 `7
3 US_Yh^_] 1`_RYc_S_]2 `aVUbcQS\V^YY ncY QUaVbQ RdUdc SlT\pUVcm cQ[C
99::ݷ 9999 :9:9 :999 ::9: 9::: 999: Dݷ:999 99::ݷ :9:: 9999 9999 9::: 999:
:9:9 Dݷ::9: 9999ݷ :9:9 9999 :9:9 9999 :::: 9999 7ݷ9999 ?c]VcY]5 hc_ S [_]6
`mocVa^lf bVcpf `aY^pc `_apU_[ RQZc_S S gV\lf hYb\Qf5 b__cSVcbcSdojYZ
QafYcV[cdaQ] 297 5>491> 1b]7 c7 :5 25;7=7:ݷ c_ Vbcm bcQaiYZ RQZc SbVTUQ XQ`Y6
blSQVcbp `VaSl]7

:;Nc_c cVa]Y^ `a_Ybf_UYc _c Q^T\YZb[_T_ >5DG?B; 8?CD D `aYUd]Qcm adbb[YZ `VaVS_U ^Y6
[c_ ^V `_cadUY\bp7 >Q Sbp[YZ b\dhQZ _c]VcY]5 hc_ Q^T\YZb[_V b\_S_ 8?CD Rd[SQ\m^_ `VaV6
S_UYcbp [Q[ f_XpY^5ݷ `aY^Y]QojYZ T_bcVZݷD S bcQaY^d ncY] b\_S_] _R_X^QhQ\Y5 ^Q`aY]Va5
f_XpY^Q `_bc_p\_T_ US_aQ Y\Y caQ[cYaQ7 HYcQcV\m ^QSVa^p[Q SbcaVhQ\bp b ncY] b\_S_] Y
VT_ `a_YXS_U^l]Y [Q[ S _R\QbcY T_bcY^Yh^_T_ RYX^VbQ5 cQ[ Y S _R\QbcY cV\V[_]]d^Y[QgYZ
1^Q`aY]Va5 S b\_S_b_hVcQ^YY db\dTYݷ f_bcY^TQ27ݷ
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;Q[ ]l dWV SYUV\Y S `aY]VaV5 `aYSVUݷ^^_] S 5;7:7?ݷ `aY ^Qbca_Z[V ]Qai6
adc_S U\p `VaVUQhY `Q[Vc_S hVaVX i\oXl `_bc_p^^_ `aYf_UYcbp `VaVhYb\pcm
[_]`mocVal5 U\p [_c_alf RdUVc Yb`_\mX_SQcmbp c_c Y\Y Y^_Z ]Qaiadc5 ^_
`aY nc_]5 [Q[ `aQSY\_5 SbV f_bcl5 _c^_bpjYVbp [ _U^_]d bVcVS_]d b_VUY^V^Yo
1Y\Y5 S R_\VV _RjV] b\dhQV5 [ _U^_Z bVcY5 hc�_ Rl `_U bVcmo ^Y `_^Y]Q\_bm25
U_bcYWY]l b `_]_jmo _U^_T_ Y c_T_ WV ]QaiadcQ7 >V_Rf_UY]_bcm [Q[6c_
_R_X^QhYcm aQX_] SbV f_bcl c_Z Y\Y Y^_Z bVcY S_X^Y[QVc ^V c_\m[_ `aY ^Q6
bca_Z[V ]Qaiadc_S5 ^_ Y S_ ]^_TYf UadTYf b\dhQpfD `_b[_\m[d S _U^d bVcm
]_WVc Sf_UYcm ^Vb[_\m[_ clbph f_bc_S5 `VaVhYb\pcm SbV Yf QUaVbQ `_ _U^_]d
^V T_UYcbp7

@aY aQR_cV b bVcp]Y ^Q _b^_SV RY `aY^pc_ b_T\QiV^YV5 hc_ QUaVbQ ]_W^_
_RkVUY^pcm S `_UbVcY 1Q^T\7 CE2>5D27 AQX]Va `_UbVcY 1c7 V7 [_\YhVbcS_ QUaV6
b_S S ^VZ2 SbVTUQ `aVUbcQS\pVc b_R_Z bcV`V^m US_Z[Y5 `aY nc_] S ^Vݷ Sf_Upc cV
Y c_\m[_ cV QUaVbQ5 U\p [_c_alf b_S`QUQoc b[_\m[_6c_ `VaSlf RYc_S7 ?bcQS6
iYVbp RYcl S `aVUV\Qf `_UbVcY ]_Tdc `aY^Y]Qcm `a_YXS_\m^lV X^QhV^Yp5
hc_ [Q[ aQX Y UQݷc bcV`V^m US_Z[Y7 >Q`aY]Va5 Vb\Y ^Q] ^dW^Q `_UbVcm ^Q
S_bV]m QUaVb_S5 c_ SQamYa_SQcmbp S cQ[_Z `_UbVcY RdUdc caY `_b\VU^Yf RY6
cQ 18 = 232D `_b[_\m[d SbVT_ S 9@6QUaVbV <; RYcQ5 _bcQ\m^lV ;B eY[bYadocbp
Y _RaQXdoc QUaVb `_UbVcY5 cQ[WV ^QXlSQV]lZ 9@6`aVeY[b_]7 C_h^_ cQ[ WV5
Vb\Y ^Q] ^dW^Q `_UbVcm ^Q ;>? QUaVb_S5 c_ SQamYa_SQcmbp RdUdc A ]\QUiYf
aQXapU_S QUaVbQ5 Q _bcQ\m^lV ;= b_bcQSpc QUaVb `_UbVcY 1`aVeY[b2D U\p `_U6
bVcY ^Q :9;= QUaVbQ SQamYa_SQcmbp RdUdc dWV :9 aQXapU_S5 Q U\Y^Q `aVeY[bQ
RdUVc aQS^Q ;;7 1UaVb `_UbVcY XQ`YblSQoc cQ[ WV5 [Q[ _Rlh^lZ 9@6QUaVb5
hVclam]p UVbpcYh^l]Y hYb\Q]Y hVaVX c_h[dD SQamYadV]lV RYcl `aY nc_]
`aY^Y]Qoc aQS^l]Y ^d\o7 9^QhV T_S_ap5 QUaVb `_UbVcY XQ`YblSQVcbp cQ[
WV5 [Q[ ^QY]V^miYZ YX Sf_UpjYf S ncd `_UbVcm 9@6QUaVb_S7

@_UbVcm _Rlh^_ _R_X^QhQoc S SYUV Vݷ QUaVbQ `_UbVcY5 `_b\V [_c_a_T_ hV6
aVX Ua_R^do hVacd XQ`YblSQoc U\Y^d `aVeY[bQ7 >Q`aY]Va5 aQbb]_caY] `_U6
bVcm ;9<797::<7<;8;AD U\Y^Q `aVeY[bQ XUVbm ‑ ;A RYc5 cQ[ hc_ ^Q SQamY6
adV]do hQbcm QUaVbQ _bcQݷcbp = RYcQD b\VU_SQcV\m^_5 ncQ `_UbVcm b_UVaWYc
24 = 16 QUaVb_S7 >VcadU^_ b__RaQXYcm5 hc_ nc_ 9@6QUaVbQ b ;9<797::<7<; `_
;9<797::<7=@7 3 US_Yh^_] SYUV SbV QUaVbQ nc_Z `_UbVcY Y]Voc SYU ::99:9::ݷ
99999999 9:::999: 99:9HHHH5ݷ TUV HHHH ‑ SQamYadV]lV RYcl7

3 dhVR^Y[Qf hQbc_ SbcaVhQVcbp dcSVaWUV^YV5 hc_ `VaSlZ Y `_b\VU^YZ QU6
aVbQ \oR_Z `_UbVcY ^V\mXp Yb`_\mX_SQcm U\p f_bc_S5 `_b[_\m[d bQ]lZ `Va6
SlZ QUaVb _R_X^QhQVc Sbo `_UbVcm gV\Y[_]5 Q bQ]lZ `_b\VU^YZ bhYcQVcbp
ݷiYa_[_SVjQcV\m^l]ݷ Y `aVU^QX^QhV^ U\p `Q[Vc_S5 QUaVb_SQ^^lf SbV] f_6
bcQ] `_UbVcY7 >Q bQ]_] UV\V nc_ ^V b_SbV] cQ[7 @aY Yb`_\mX_SQ^YY 9@6`_UbVcY
U\p ^d]VaQgYY f_bc_S5 ^Q`aY]Va5 S \_[Q\m^_Z bVcY ^Q _b^_SV ND85B>5D UVZ6
bcSYcV\m^_ _Rlh^_ bQ]lZ `VaSlZ QUaVb ^V Yb`_\mXdoc 1f_cp `aY WV\Q^YY
Yb`_\mX_SQcm VT_ ]_W^_25 Q bQ]lZ `_b\VU^YZ ^QbcaQYSQoc [Q[ iYa_[_SV6
jQcV\m^lZ5 ^_ cQ[ UV\Qoc5 c_\m[_ Vb\Y QUaVb_S U_bcQc_h^_7 @aY ^VfSQc[V
9@6QUaVb_S S`_\^V ]_W^_ XQUVZbcS_SQcm `VaSlZ Y `_b\VU^YZ QUaVbQ `_UbVcY
U\p ^d]VaQgYY f_bc_S5 ^dW^_ c_\m[_ b__cSVcbcSdojY] _RaQX_] ^Qbca_Ycm
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SbV f_bcl UQ^^_Z bVcY5 hc_Rl5 S hQbc^_bcY5 _^Y ^V aVQTYa_SQ\Y ^Q `_b\VU^YZ
QUaVb `_UbVcY S [QhVbcSV iYa_[_SVjQcV\m^_T_ 1`aQ[cYhVb[Y \oRQp bYbcV]Q
nc_ `_XS_\pVc27 2lSQVc Y cQ[5 hc_ 9@6`_UbVcm _R_X^QhQVc ^V f_bcl5 S[\oh6^ݷ
^lV S [Q[_V6c_ bVcVS_V b_VUY^V^YV5 Q `a_bc_ QRbcaQ[c^lZ ^QR_a QUaVb_S7 3 cQ6
[_Z bYcdQgYY `VaSlZ Y `_b\VU^YZ QUaVb cV] R_\VV ^V Y]Voc ^Y[Q[_T_ _b_R_T_
b]lb\Q7

HQbc_ ]_W^_ dSYUVcm _R_X^QhV^YV Sa_UV ;9<797::<7=:8<;7 >Q `VaSlZ
SXT\pU `_^pcYV UbVcY_`ݷ b `aVeY[b_] S <; RYcQݷ ^V Y]VVc b]lb\Q5 SVUm S
cQ[_Z `_UbVcY ^V _bcQݷcbp ^Y _U^_T_ RYcQ ^Q SQaYQcYS^do hQbcmD ^_ _UY^ QU6
aVb S ncd `_UbVcm Sbݷ WV Sf_UYc ‑ S ^QiV] `aY]VaV nc_ QUaVb ;9<797::<7=:7
9^QhV T_S_ap5 U\Y^Q `aVeY[bQ <; RYcQ Yb`_\mXdVcbp U\p _R_X^QhV^Yp _U^_T_
_cUV\m^_ SXpc_T_ 9@6QUaVbQ7

?hVSYU^_5 hc_ U\p [QWU_T_ QUaVbQ ]_W^_ d[QXQcm `_UbVcm \oR_T_ aQX]V6
aQ5 S [_c_ado _^ Sf_UYc7 >Q`aY]Va5 QUaVb :BA7>:7:997::> Sf_UYc S b\VUdo6
jYV `_UbVcYC

:BA7>:7:997::>8<; :BA7>:7:99798;= :BA7>:79798:? :BA7979798A
:BA7>:7:997::=8<: :BA7>:7:99798;< :BA7>979798:> :BA7979798@
:BA7>:7:997::;8<9 :BA7>:7:99798;; :BA7=A79798:= :B?7979798?
:BA7>:7:997::;8;B :BA7>:7B?798;: :BA7=A79798:< :B;7979798>
:BA7>:7:997::;8;A :BA7>:7B?798;9 :BA7=A79798:; :B;7979798=
:BA7>:7:997B?8;@ :BA7>:7B?798:B :BA7<;79798:: :B;7979798<
:BA7>:7:997?=8;? :BA7>:7?=798:A :BA7979798:9 :B;7979798;
:BA7>:7:99798;> :BA7>:79798:@ :BA7979798B :;A7979798:

979797989

@_b\VU^pp ݷUbVcm_`ݷ _R_X^QhQVc SVbm 9^cVa^Vc7 6b\Y XUVbm hc_6c_ ^V`_6
^pc^_5 `_`a_RdZcV `aVUbcQSYcm QUaVbQ `VaVhYb\V^^lf `_UbVcVZ S
US_Yh^_] SYUV7

Hc_Rl ]Y^Y]YXYa_SQcm cadU_XQcaQcl `aY ^Qbca_Z[V bVcVZ5 bYbcV]^lV
QU]Y^YbcaQc_al SbVTUQ bcQaQocbp SlRaQcm 9@6QUaVbQ Y `_UbVcY cQ[5 hc_Rl
9@6QUaVbQ5 Yb`_\mXdV]lV S [QWU_Z bVcY5 hc�_ Rl ^Y `_^Y]Q\_bm `_U 5ݷbVcmoݷ
]_W^_ Rl\_ d[QXQcm S SYUV _U^_Z 9@6`_UbVcY7 9X nc_T_ VbcVbcSV^^l] _RaQX_]
b\VUdVc5 hc_ [_]`mocVa5 Sf_UpjYZ R_\miV hV] S _U^d bVcm5 U_\WV^ Y]Vcm b_R6
bcSV^^lZ QUaVb S [QWU_Z YX bVcVZ5 S [_c_alV _^ Sf_UYc7 @_b[_\m[d [QWU_V
bVcVS_V b_VUY^V^YV _Rlh^_ aQbb]QcaYSQVcbp [Q[ _cUV\m^Qp bVcm 1S_X]_W^_5
pS\pojQpbp hQbcmo R_\miVZ bVcY25 [_]`mocVad5 Sl`_\^pojV]d a_\m i\o6
XQ5 ^dW^l QUaVbQ S [QWU_] YX b_VUY^V^YZ5 S [_c_alf _^ dhQbcSdVc7 @_nc_]d
S bVcpf ^Q _b^_SV `a_c_[_\Q RY bVcVS_Z QUaVb `aY`YblSQVcbp ^V [_]6
`mocVad5 Q bVcVS_]d Y^cVaeVZbd5 cQ[ hc_ i\oXl _Rlh^_ Y]Voc R_\miV
_U^_T_ QUaVbQ ‑ c_h^VV5 bc_\m[_ QUaVb_S5 b[_\m[_ d UQ^^_T_ i\oXQ Y^cVa6
eVZb_S7

9X SbVT_ `a_bcaQ^bcSQ 9@6QUaVb_S ^V[_c_alV 9@6`_UbVcY SlUV\V^l U\p _b_6
Rlf ^dWU7 3 hQbc^_bcY5 `_UbVcm 97979798A 1c_ Vbcm SbV 9@6QUaVbQ5 `VaSlZ
RQZc [_c_alf aQSV^ ^d\o2 XQaVXVaSYa_SQ^Q U\p _R_X^QhV^Yp f_bc_S S nc_Z
WV bVcYD `_ `aQSUV T_S_ap5 S cQ[_Z a_\Y ncY QUaVbQ ^YTUV ^V Yb`_\mXdocbp
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Y _`VaQgY_^^lV bYbcV]l cQ[_V Yf Yb`_\mX_SQ^YV ^V `_UUVaWYSQoc5 ^_ Yb6
`_\mX_SQcm Yf U\p hVT_6c_ Vjݷ Sbݷ aQS^_ ^V\mXp7 @_UbVcm :;@7979798A 1SbV
QUaVbQ5 d [_c_alf bcQaiYZ RQZc aQSV^ :;@2 Yb`_\mXdVcbp S^dcaY _U^_Z bYbcV6
]l U\p _R_X^QhV^Yp Vݷ WV bQ]_Z5 [_TUQ ^dW^_ XQbcQSYcm `a_TaQ]]d5 _Rlh^_
aQR_cQojdo hVaVX bVcm5 dbcQ^_SYcm bSpXm b UadT_Z `a_TaQ]]_Z5 XQ`djV^^_Z
^Q c_] WV [_]`mocVaV7 ?`pcm6cQ[Y5 S aVQ\m^_bcY Yb`_\mXdVcbp SbVT_ _UY^
QUaVb ‑ :;@79797:5 nc_c QUaVb UVZbcSYcV\m^_ `aYbdcbcSdVc S \oR_Z bYbcV]V5
`_UUVaWYSQojVZ ]LY8RY 1Q S ^QiY U^Y nc_ X^QhYc ‑ `aQ[cYhVb[Y S \o6
R_Z bYbcV]V ]YaQ2 Y _R_X^QhQVc [bQݷ nc_c [_]`mocVa7ݷ ?bcQ\m^lV QUaVbQ5
^QhY^QojYVbp b RQZcQ :;@5 `a_bc_ ^V Yb`_\mXdocbp7 C_h^_ cQ[ WV ^V Yb`_\m6
Xdocbp QUaVbQ5 ^QhY^QojYVbp b RQZc_S ;=9−;>>7 ;c_6c_ [_TUQ6c_ _c^ݷb Yf [
Dݷ[XQaVXVaSYa_SQ^^lݷ _c]V^Ycm nc_c Yf bcQcdb ^Y[c_ cQ[ Y ^V aViY\bp7

1UaVbQ5 ^QhY^QojYVbp b RQZc_S ;;=6;<B5 e_a]Q\m^_ T_S_ap5 Yb`_\mXdocbp ‑ _^Y
Rl\Y SlUV\V^l U\p `a_c_[_\_S _Tad``_S_Tݷ SVjQ^Ypݷ 1Y\Y ]d\mcY[Qbc^lf5 _c Q^T\YZ6
b[_T_ =E<D931CD27 ?RjQp YUVp _Tad``_S_Tݷ SVjQ^Ypݷ b_bc_Yc S c_]5 hc_ U\p _U^_T_
Ybc_h^Y[Q `VaVUQSQV]_Z Y^e_a]QgYY Y]VVcbp ^V_`aVUV\ݷ^^_V hYb\_ Vݷ `_\dhQcV\VZ5
`aY]Va^_ cQ[5 [Q[ nc_ `a_Ybf_UYc `aY `VaVUQhV cV\V6 Y aQUY_`a_TaQ]]7 ?cUV\m^lZ
9@6QUaVb YX `_UbVcY ;;=7979798= `aVUbcQS\pVc b_R_Z ^V[YZ Q^Q\_T [Q^Q\Q7

9bf_U^_ `aVU`_\QTQ\_bm5 hc_ `VaVUQojYZ ݷd\mcYSVjQcV\m^do[ݷ Y^e_a]QgYo
`a_bc_ ^QhY^QVc `VaVUQSQcm S bVcm `Q[Vcl5 QUaVb_SQ^^lV ^Q SlRaQ^^lZ 9@6QUaVbD SbV5
[c_ WV\QVc `_\dhQcm Y^e_a]QgYo5 _c`aQS\V^^do ^Q nc_c 9@6QUaVb5 b__RjQoc _R nc_]
R\YWQZiV]d ]QaiadcYXQc_ad `_ `a_c_[_\d RPVY5 ]QaiadcYXQc_al cQ[WV `VaVUQoc
UadT UadTd Y^e_a]QgYo _ b_RbcSV^^_Z XQY^cVaVb_SQ^^_bcY S `_\dhV^YY UQ^^_T_ [Q^Q6
\Q5 S aVXd\mcQcV hVT_ aQ^_ Y\Y `_XU^_ ]VWUd _c`aQSYcV\V] Y [QWUl] YX `_\dhQcV\VZ
S_X^Y[QVc bSpX^Qp gV`_h[Q ]QaiadcYXQc_a_S5 [QWUlZ YX [_c_alf X^QVc5 [Q[Y] Vjݷ
]QaiadcYXQc_aQ] b\VUdVc `VaVUQSQcm `Q[Vcl5 ^Q`aQS\V^^lV ^Q UQ^^lZ 9@6QUaVb7 @aY
nc_]5 `_ YUVV5 U_\W^Q U_bcYTQcmbp bVamݷX^Qp n[_^_]Yp ^Q XQTadX[V [Q^Q\_SC ^Q`aY]Va5
_c`aQSYcV\m `_bl\QVc R\YWQZiV]d ]QaiadcYXQc_ad c_\m[_ _UY^ n[XV]`\pa [QWU_T_
`Q[VcQ5 b[_\m[_ Rl `aY nc_] ^Y Rl\_ `_\dhQcV\VZD Vb\Y ^Q _hVaVU^_] iQTV ^dW^_ `V6
aVUQcm ݷd\mcY[Qbc^lZ[ݷ `Q[Vc ^Vb[_\m[Y] `_\dhQcV\p] hVaVX _U^_ Y c_ WV bVcVS_V
b_VUY^V^YV5 c_ cQ[_Z `Q[Vc c_WV `VaVUQݷcbp SbVT_ _UY^7

>V[_c_alV YX ]d\mcY[Qbc^lf 9@6QUaVb_S XQaVXVaSYa_SQ^l U\p _RjV^Yp ]VWUd b_6
R_Z ]QaiadcYXQc_a_S S [ad`^lf \_[Q\m^lf bVcpf5 TUV i\oXl bQ]Y UY^Q]YhVb[Y Sl6
bcaQYSQoc cQR\Ygd ]QaiadcYXQgYYD S`a_hV]5 YX^QhQ\m^_ 9@ =E<D931CD `aVU^QX^QhQ\bp
U\p `VaVUQhY hVaVX 9^cVa^Vc QdUY_6 Y SYUV_`_c_[_S5 Q^Q\_TYh^lf caQUYgY_^^_]d aQ6
UY_ Y cV\VSYUV^Yo7 @a_R\V]Q S c_]5 hc_ `a_c_[_\ RPVY `_UUVaWYSQVcbp UQ\V[_ ^V
SVXUVD UQWV Vb\Y R\YWQZiYZ [ SQ] ]QaiadcYXQc_a T_c_S `aY^pcm _c SQb XQ`a_b ^Q
aYb_VUY^V^YV`ݷ [ Tad``Vݷ 1c7 V7 `_WV\Q^YV `aY^Y]Qcm ]d\mcY[Qbc^lZ caQeY[ b XQUQ^6
^l] QUaVb_]25 U_ _c`aQSYcV\p `Q[Vc_S ^Q nc_c QUaVb5 b[_aVV SbVT_5 gV`_h[Q cQ[ Y ^V
Slbca_Ycbp7

BdjVbcSdoc Y UadTYV _R\QbcY QUaVb_S5 XQaVXVaSYa_SQ^^lf `_U b`VgY6
Q\m^lV ^dWUl7 5\p ^Qb ]_Tdc `aVUbcQS\pcm Y^cVaVb `_UbVcY :97979798A5
:@;7:?79798:; Y :B;7:?A79798:?5 [_c_alV `aVU^QX^QhV^l U\p Yb`_\mX_SQ6
^Yp S hQbc^lf bVcpf C [c_ dT_U^_5 SlbcaQYSQp bS_o [_]`mocVa^do bVcm5
]_WVc Yb`_\mX_SQcm S ^VZ \oRlV YX ncYf QUaVb_S `_ bS_V]d db]_caV^Yo5 ^_
`aY nc_] ^V U_\WV^ Sl`db[Qcm `Q[Vcl b cQ[Y]Y QUaVbQ]Y XQ `aVUV\l bS_VZ
bVcY5 c_ Vbcm [_]`mocVal5 Y]VojYV QUaVbQ YX ncYf caݷf R\_[_S5 ^V SYU^l
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AYb7 ?7>7 @aY]Va ^QX^QhV^Yp 9@6QUaVb_S

YX 9^cVa^VcQ 1S ^QiVZ cVa]Y^_\_TYY ‑ ^V pS\pocbp f_bcQ]Y 9^cVa^VcQ25
f_cp R\QT_UQap fYcal] `aV_RaQX_SQ^Yp] QUaVb_S bQ]Y ]_Tdc _bdjVbcS\pcm
U_bcd` [ bVaSVaQ] hVaVX 9^cVa^Vc7

CQ[5 TVa_Y ^QiVT_ `aY]VaQ5 `aYSVUݷ^^_T_ S 5;7:7?ݷ ]_T\Y Rl U_T_S_6
aYcmbp5 hc_ 2_aYb S bS_ݷ] U_]V RdUVc Yb`_\mX_SQcm bVcm :B;7:?A7:;798;=
1c_ Vbcm \oRlV QUaVbQ5 ^QhY^QojYVbp b :B;7:?A7:;725 Q 5]YcaYZ ‑ bVcm
:B;7:?A7:<798;=7 @_b\V nc_T_ 2_aYb ^Qbca_Y\ Rl ^Q bS_ݷ] b_RbcSV^^_] [_]6
`mocVaV QUaVb :B;7:?A7:;7:5 ^Q [_]`mocVaV 1^^l ‑ QUaVb :B;7:?A7:;7;5 ^Q
[_]`mocVaV 3Val ‑ :B;7:?A7:;7<D 5]YcaYZ U\p bS_VT_ [_]`mocVaQ ]_T Rl
SXpcm QUaVb :B;7:?A7:<7:5 U\p [_]`mocVa_S 4V^^QUYp5 6\V^l Y 7Q^^l ‑
QUaVbQ :B;7:?A7:<7;5 :B;7:?A7:<7< Y :B;7:?A7:<7= 1b]7 aYb7 ?7>27 3`a_hV]5
b cV] WV db`Vf_] ]_W^_ Rl\_ Rl Yb`_\mX_SQcm Y UadTYV X^QhV^Yp ]\QUiV6
T_ RQZcQ QUaVbQ5 ^Q`aY]Va5 :B;7:?A7:<7:@5 :B;7:?A7:<7=B5 :B;7:?A7:<7:;:
Y :B;7:?A7:<7:B@5 \Yim Rl SbV _^Y Sf_UY\Y S `_UbVcm7 N[_^_]Ycm QUaVbQ
S hQbc^lf bVcpf b]lb\Q ^Vc5 `_nc_]d ^QiY QU]Y^l6\oRYcV\Y ]_T\Y Rl bhY6
cQcm QUaVbQ :B;7:?A7:;79 Y :B;7:?A7:<79 bVcVSl]Y5 Q QUaVbQ :B;7:?A7:;7;>>
Y :B;7:?A7:<7;>> ‑ iYa_[_SVjQcV\m^l]Y7

AQUY_[Q^Q\ ]VWUd [_]`mocVaQ]Y 2_aYbQ Y 5]YcaYp ‑ nc_ _cUV\m^_V
bVcVS_V b_VUY^V^YV5 U\p [_c_a_T_ c_WV ]_W^_ SlUV\Ycm `_UbVcm5 ^_ Yb`_\m6
X_SQcm `_UbVcm ^Q ;>? QUaVb_S cdc ^Vb[_\m[_ T\d`_5 `_b[_\m[d S b_VUY^V^YY
ݷc_h[Q6c_h[Qݷ ^V ]_WVc Rlcm R_\miV USdf dhQbc^Y[_SD `_nc_]d U\p bS_VT_
aQUY_[Q^Q\Q 2_aYb Y 5]YcaYZ ]_T\Y Rl5 ^Q`aY]Va5 S_b`_\mX_SQcmbp `_UbV6
cmo :B;7:?A7:=798<95 dbcQ^_SYS ^Q aQUY_[Q^Q\m^_] Y^cVaeVZbV [_]`mocVaQ
2_aYbQ QUaVb :B;7:?A7:=7:5 Q d 5]YcaYp ‑ :B;7:?A7:=7;D S a_\Y bVcVS_T_ Y
iYa_[_SVjQcV\m^_T_ cdc Slbcd`Q\Y Rl QUaVbQ :B;7:?A7:=79 Y :B;7:?A7:=7<7

@_b\V `_U[\ohV^Yp [ 9^cVa^Vcd 2_aYb ]_T Rl UQcm ]QaiadcYXQc_ad `a_6
SQZUVaQ QUaVb :B;7:?A7:;7:99 1Y\Y \oR_Z UadT_Z YX bS_VZ `_UbVcY27 9]V^^_
nc_c QUaVb U_\WV^ Rlcm _RkpS\V^ [_i\oXݷ `_ d]_\hQ^Yoݷ U\p [_]`mocV6
a_S5 ^Qf_UpjYfbp b ^Y] S _U^_Z `_UbVcYD Q U\p [_]`mocVa_S YX bVcY 5]YcaYp
S nc_Z a_\Y RdUVc Slbcd`Qcm QUaVb :B;7:?A7:<7: 1[_]`mocVa 5]YcaYp2 ‑
Y]V^^_ hVaVX ^VT_ 4V^^QUYZ5 6\V^Q Y 7Q^^Q RdUdc ݷSYUVcmݷ SVbm 9^cVa^Vc7



=;A BVcY Y `a_c_[_\l

@aVWUV hV] `_[QXQcm5 [Q[ RdUdc SlT\pUVcm cQR\Ygl ]QaiadcYXQgYY ^Q
[_]`mocVaQf YX ^QiVT_ `aY]VaQ5 _c]VcY] Vjݷ _UY^ _hV^m SQW^lZ ]_]V^c7
@aQSY\Q ]QaiadcYXQgYY RlSQoc USdf SYU_SC Q[Vcl`ݷ U\p QUaVb_S YX UQ^^_Z
`_UbVcY `VaVbl\Qcm hVaVX UQ^^lZ bVcVS_Z Y^cVaeVZbݷ Y Q[Vcl`ݷ U\p UQ^^_Z
`_UbVcY `VaVUQSQcm XQUQ^^_]d i\oXd U\p UQ\m^VZiVZ U_bcQS[Y7ݷ 3 _R_Yf
b\dhQpf caVRdVcbp d[QXQcm `_UbVcm 1c7 V7 QUaVb bVcY Y ]Qb[d25 U\p [_c_a_Z
UVZbcSdVc UQ^^_V `aQSY\_D `_b\V nc_T_ S `VaS_] SQaYQ^cV d[QXlSQVcbp _R_6
X^QhV^YV Y^cVaeVZbQ5 S_ Sc_a_] ‑ 9@6QUaVb i\oXQ7 >Vb\_W^_ U_TQUQcmbp5 hc_
]QaiadcYXQgY_^^_V `aQSY\_ SYUQ hVaVXݷ Y^cVaeVZbݷ U\p ]^_T_c_hVh^lf b_6
VUY^V^YZ ]_WVc 1Y U_\W^_2 Yb`_\mX_SQcmbp c_\m[_ U\p d[QXQ^Yp `_UbVcY5 Yb6
`_\mXdV]_Z U\p UQ^^_T_ b_VUY^V^Yp5 c_ Vbcm S[\ohQojVZ ^V`_baVUbcSV^^_
`_U[\ohݷ^^lV [ ^QiV]d Y^cVaeVZbd [_]`mocValD b_VUY^V^Yp ݷc_h[Q6c_h[Qݷ
cQ[_T_ _TaQ^YhV^Yp ^V Y]Voc7 6bcVbcSV^^_5 U\p db`Vi^_Z aQR_cl `aQSY\Q
hVaVXݷ i\oXݷ ^dW^_5 hc_Rl UadT_V `aQSY\_ _`aVUV\p\_5 [Q[ U_ nc_T_ i\oXQ
U_RaQcmbp7

5_`dbcY]5 Y^cVaeVZb U\p `_U[\ohV^Yp [ \_[Q\m^_Z bVcY ND85B>5D ^Q SbVf
[_]`mocVaQf5 dhQbcSdojYf S ^QiV] `aY]VaV5 ^QXlSQVcbp 5D895 Y^cVaeVZbl
aQUY_[Q^Q\Q ‑ G<1>9 1_c b\_S 5D85B>5D Y G9B5<5CC UJW5 Y]V^^_ cQ[ _R_X^Q6
hQocbp bVcVSlV Y^cVaeVZbl S ?B U9>EHD QRRaVSYQcdaQ ݷUJWݷ _X^QhQVc <?31<
1B51 >5DG?B;5 c7 V7 Q\m^Qp]_\ݷ bVcm5ݷ b\_S_ G9B5<5CC Rd[SQ\m^_ `VaVS_UYcbp [Q[
27ݷRVb`a_S_U^_Zݷ BQ]l]Y `a_bcl]Y _[QWdcbp ]QaiadcYXQgY_^^lV cQR\Ygl
^Q [_]`mocVaQf 4V^^QUYp5 6\V^l Y 7Q^^l5 _^Y RdUdc b_UVaWQcm SbVT_ `_
USQ `aQSY\QC

:B;7:?A7:<798;= 6G 5D89
979797989 6G :B;7:?A7:<7:

Hdcm b\_W^VV RdUVc bYcdQgYp ^Q ]QiY^Qf 1^^l Y 3Val5 `_b[_\m[d SVbm 9^6
cVa^Vc ncY ]QiY^l ݷSYUpcݷ hVaVX _UY^ i\oX5 Q \_[Q\m^do bVcm b_bVUVZ ‑
hVaVX UadT_Z7 3lT\pUVcm nc_ RdUVc cQ[C

:B;7:?A7:;798;= 6G 5D89
:B;7:?A7:<798;= 6G :B;7:?A7:;7:
979797989 6G :B;7:?A7:;7:99

>Q ]QiY^Qf 2_aYbQ Y 5]YcaYp cQR\YgQ _[QWVcbp Vjݷ R_\VV 5ݷXQ[_SlaYbc_Zݷ
SVUm [QWUQp YX ^Yf dhQbcSdVc S USdf bVcVSlf b_VUY^V^Ypf7 >Q ]QiY^V 2_aYbQ
cQR\YgQ ]QaiadcYXQgYY RdUVc cQ[_ZC

:B;7:?A7:;798;= 6G 5D89
:B;7:?A7:=798<9 6G G<1>9
:B;7:?A7:<798;= 6G :B;7:?A7:=7;
979797989 6G :B;7:?A7:;7:99

;_]`mocVa 5]YcaYp `_caVRdVc b\VUdojYf ]Qaiadc^lf `aQSY\C



?7;7 BVcVSlV `a_c_[_\l =;B

:B;7:?A7:<798;= 6G 5D89
:B;7:?A7:=798<9 6G G<1>9
979797989 6G :B;7:?A7:=7:

B\_W^VV SbVT_ RdUdc ^Qbca_Z[Y ]QaiadcYXQc_aQ5 hVaVX [_c_alZ S ^QiYf
bVcpf _bdjVbcS\pVcbp Slf_U S 9^cVa^Vc7 @aVU`_\_WY]5 hc_ VT_ S^Vi^YZ
bVcVS_Z Y^cVaeVZb5 _RaQjݷ^^lZ S bVcm `a_SQZUVaQ5 ^QXlSQVcbp G1>9 1G945
1B51 >5DG?B; D QUV[SQc^_T_ adbb[_T_ `VaVS_UQ ^Vc2 Y aQR_cQVc S aVWY]V
5ݷc_h[Q6c_h[Qݷ Q 9@6QUaVb5 SlUV\V^^lZ ^Q] `a_SQZUVa_] ‑ :BA7>:7:997::>:<7
>V`_baVUbcSV^^_ ^Qi ]QaiadcYXQc_a SYUYc c_\m[_ bVcm :B;7:?A7:;798;=5 Q
bVcm :B;7:?A7:<798;= V]d U_bcd`^Q hVaVX i\oX5 c_TUQ [Q[ SVbm 9^cVa^Vc ‑
hVaVX Y^cVaeVZb G1>97 CQR\YgQ ]QaiadcYXQgYY `_\dhQVcbp cQ[QpC

:B;7:?A7:;798;= 6G 5D89
:B;7:?A7:<798;= 6G :B;7:?A7:;7:
979797989 6G G1>9

BQ]Q `_ bVRV ncQ cQR\YgQ [QWVcbp U_S_\m^_ `a_bc_Z5 ^_ ^Q bVZ aQX nc_ \Yim
^QhQ\_ Ybc_aYY7 5V\_ S c_]5 hc_ QUaVbQ5 ^QhY^QojYVbp ^Q 5ݷB;7:?A7:ݷ [Q[
]l dWV _c]VhQ\Y5 hQbc^lV7 B _U^_Z bc_a_^l5 nc_ dU_R^_5 `_b[_\m[d [QW6
UlZ S_\V^ Yb`_\mX_SQcm cQ[YV QUaVbQ S bS_VZ bVcY [Q[ V]d RdUVc dT_U^_ ‑
Y]V^^_ nc_ _Rbc_pcV\mbcS_ `_XS_\Y\_ ^QiY] `Vab_^QWQ] _aTQ^YX_SQcm bS_Y
U_]Qi^YV bVcY7 B UadT_Z bc_a_^l5 _hVSYU^_V ^VdU_RbcS_ ncYf QUaVb_S b_bc_6
Yc S c_]5 hc_ [_]`mocVal XQ `aVUV\Q]Y _cUV\m^_ SXpc_Z \_[Q\m^_Z bVcY ^V
X^Qoc Y ^V ]_Tdc X^Qcm5 hc_ S nc_Z \_[Q\m^_Z bVcY Yb`_\mX_SQ^l cQ[YV QU6
aVbQ7 9^QhV T_S_ap5 ]QaiadcYXQc_a b VT_ S^Vi^Y] QUaVb_] pS\pVcbp f_bc_]
S 9^cVa^VcV5 Q S_c [_]`mocVal 2_aYbQ5 5]YcaYp Y Yf U_]_hQUgVS ‑ ^Vc7

CV] ^V ]V^VV R\QT_UQap ^VR_\mi_Z fYca_bcY SbV ncY [_]`mocVal ]_6
Tdc `_\dhYcm U_bcd` [_ SbV]d5 hc_ Vbcm S 9^cVa^VcV5 `aQ[cYhVb[Y ^QaQS^V
b `_\^_gV^^l]Y f_bcQ]Y7 Nc_ `_caVRdVc `a_bc_Z U_`_\^YcV\m^_Z ^Qbca_Z[Y
]QaiadcYXQc_aQ5 [_c_aQp S[\ohYc cQ[ ^QXlSQV]do caQ^b\pgYo bVcVSlf
QUaVb_S 1Q^T\7 >5DG?B; 144B5CC DB1>C<1D9?>5 WJ]27 3 UQ^^_] [_^[aVc^_] b\d6
hQV ]_W^_ XQ]VcYcm5 hc_ SbV QUaVbQ5 Yb`_\mXdV]lV S ^QiVZ `aY]Va^_Z bVcY5
ݷQ[alSQocbp^ݷ `_UbVcmo :B;7:?A7:;798;; ‑ ncQ `_UbVcm5 [Q[ ^VcadU^_ SY6
UVcm5 S[\ohQVc SbV QUaVbQ b :B;7:?A7:;79 `_ :B;7:?A7:>7;>>D _bcQݷcbp \Yim
b__RjYcm ]QaiadcYXQc_ad5 hc_ SbV `Q[Vcl5 Ybf_UpjYV YX nc_Z `_UbVcY Y QU6
aVb_SQ^^lV f_bcQ] XQ Vݷ `aVUV\Q]Y5 `_U\VWQc caQ^b\pgYY hVaVX S^Vi^YZ
QUaVb ]QaiadcYXQc_aQ ‑ QUaVb :BA7>:7:997::>7 @_b\V nc_T_ ]QaiadcYXQ6
c_a5 SYUp cQ[_Z `Q[Vc5 `_U]V^pVc S [ݷ^ _RaQc^lZ QUaVb ^Q bS_Z b_RbcSV^^lZ
Y S cQ[_] SYUV _c`aQS\pVc S 9^cVa^Vc ‑ [Q[ RdUc_ _c bS_VT_ Y]V^Y7 @aY
`_\dhV^YY _cSVc^_T_ `Q[VcQ ]QaiadcYXQc_a `a_YXS_UYc _RaQc^do XQ]V^d

:<>Q bQ]_] UV\V cQ[_Z QUaVb ^Q] ^V ]_T Rl SlUV\Ycm ^Y _UY^ `a_SQZUVa S ]YaV5 `_6
b[_\m[d `_UbVcm :BA7>:7:99798;= XQaVXVaSYa_SQ^Q U\p `aY]Va_SD Y]V^^_ S nc_] [QhVbcSV ‑
U\p `aY]VaQ ‑ ]l Vݷ Y Yb`_\mXdV]7 3 aVQ\m^_Z WYX^Y `a_SQZUVa U_\WV^ UQcm ^Q] QUaVb
YX cVf5 [_c_alV SlUV\V^l V]d YX _RjVT_ QUaVb^_T_ `a_bcaQ^bcSQ Y R_\miV ^YTUV S ]YaV
^V Yb`_\mXdocbp7



=<9 BVcY Y `a_c_[_\l

Y _c`aQS\pVc `_\dhV^^lZ `Q[Vc S \_[Q\m^do bVcm7 1UaVb :BA7>:7:997::> S
cQ[_Z bYcdQgYY ^QXlSQVcbp S^Vi^Y]5 Q QUaVbQ YX `_UbVcY :B;7:?A7:;798;; ‑
S^dcaV^^Y]Y7

F_bcl S 9^cVa^VcV5 [ [_c_al] _RaQjQocbp ]QiY^l YX ^QiVZ \_[Q\m^_Z
bVcY5 S_b`aY^Y]Qoc nc_ cQ[5 [Q[ Vb\Y Rl [ ^Y] `aYf_UY\Y XQ`a_bl c_\m[_
_c S^Vi^VT_ QUaVbQ5 `a_ bdjVbcS_SQ^YV S^dcaV^^Yf QUaVb_S _^Y ]_Tdc ^V
U_TQUlSQcmbp7 @_UhVa[^ݷ] Vjݷ aQX5 hc_ ]QiY^l5 aQR_cQojYV ^Q S^dcaV^^Yf
QUaVbQf5 S__RjV ^V SYU^l YX 9^cVa^VcQ 1^V pS\pocbp f_bcQ]Y 9^cVa^VcQ25
c_ Vbcm _^Y ]_Tdc `_bl\Qcm XQ`a_bl UadTY] ]QiY^Q] Y `_\dhQcm _cSVcl5 ^_
bQ]Y `aY^Y]Qcm XQ`a_bl ^V ]_Tdc7

>Q bQ]_] UV\V5 [_^Vh^_5 Sbݷ UQ\V[_ ^V cQ[ `a_bc_5 SVUm b _U^_T_ Y c_T_ WV S^dcaV^6ݷ
^VT_ݷ QUaVbQ S bVcm _c`aQS\pocbp `Q[Vcl5 _c^_bpjYVbp [ bQ]l] aQX^l] b_VUY^V^Yp]
Y `a_hY] bVQ^bQ] aQR_cl7 5\p [_aaV[c^_T_ Sl`_\^V^Yp caQ^b\pgYY QUaVb_S ]Qaiad6
cYXQc_a U_\WV^ X^Qcm5 [Q[ dbca_V^l `a_c_[_\l caQ^b`_ac^_T_ da_S^p5 Q S apUV b\dhQVS
1[_TUQ ^Q caQ^b`_ac^_] da_S^V _cbdcbcSdVc b_VUY^V^YV [Q[ cQ[_S_V5 ^Q`aY]Va5 `aY Yb6
`_\mX_SQ^YY ^MY2 ‑ dhYclSQcm cQ[WV Y `a_c_[_\l R_\VV Slb_[Yf da_S^VZ5 S`\_cm
U_ `aY[\QU^_T_7 ;a_]V `a_hVT_5 ]QaiadcYXQc_a U_\WV^ `_]^Ycm5 [Q[YV b_VUY^V^Yp _c
hmVT_ Y]V^Y S ^Qbc_pjYZ ]_]V^c ^Qf_Upcbp S aQR_cV5 hc_Rl ^V `VaV`dcQcm5 [Q[_Z _cSVc
[_]d _cUQcm7 WJ] [Q[ pS\V^YV `_pSY\bp S_ Sc_a_Z `_\_SY^V :BB96f T_U_S5 [_TUQ ^QhQ\Q
_jdjQcmbp ^VfSQc[Q 9@6QUaVb_S5 c_ Vbcm ^Q]^_T_ `_XWV5 hV] R_\miY^bcS_ Yb`_\mXdV]lf
S 9^cVa^VcV `a_c_[_\_SD Ybf_U^_ ]LY8RY Y `a_c_[_\l `aY[\QU^_T_ da_S^p ^V Rl\Y aQb6
bhYcQ^l ^Q cQ[_Z aVWY] aQR_cl7 @_nc_]d5 ^Q`aY]Va5 `a_c_[_\ O]Y5 `aVU^QX^QhV^^lZ
U\p `VaVUQhY eQZ\_S5 b^QhQ\Q S__RjV ^V ]_T aQR_cQcm YX \_[Q\m^lf bVcVZ5 b[alclf XQ
WJ]’_]5 Q `_XWV nc_c `a_c_[_\ ]_UYeYgYa_SQ\Y5 U_RQSYS b`VgYQ\m^lZ ݷQbbYS^lZ`ݷ
aVWY]7

3_XSaQjQpbm [ ^Qbca_Z[Q] ]QaiadcYXQgYY S ^QiV] `aY]VaV5 ]l ]_WV]
XQ]VcYcm5 hc_ QUaVbQ YX `_UbVcY :B;7:?A7:=798<95 Yb`_\mXdV]lV ^Q aQUY_[Q6
^Q\V ]VWUd USd]p \_[Q\m^l]Y bVcp]Y5 ^V d`_]Y^Qocbp S ^Qbca_Z[Qf ^YTUV5
[a_]V bQ]Yf [_]`mocVa_S 2_aYbQ Y 5]YcaYp7 3 `aY^gY`V ^Yhc_ ^V ]ViQVc
d[QXQcm ncY QUaVbQ S cQR\YgQf ]QaiadcYXQgYY ^Q SbVf [_]`mocVaQfD ^Q`aY6
]Va5 ^Q [_]`mocVaQf 1^^l Y 3Val cQR\YgQ ]QaiadcYXQgYY bcQ^Vc cQ[_ZC

:B;7:?A7:;798;= 6G 5D89
:B;7:?A7:<798;= 6G :B;7:?A7:;7:
:B;7:?A7:=798<9 6G :B;7:?A7:;7:
979797989 6G :B;7:?A7:;7:99

@_b\V nc_T_ [_]`mocVal 2_aYbQ Y 5]YcaYp RdUdc U_bcd`^l [Q[ `_ bS_Y]
Ybf_U^_ dbcQ^_S\V^^l] QUaVbQ] 1:B;7:?A7:;7: Y :B;7:?A7:<7:25 cQ[ Y `_
QUaVbQ] Y^cVaeVZb_S aQUY_[Q^Q\Q ‑ :B;7:?A7:=7: Y :B;7:?A7:=7;7 3 R_\m6
iY^bcSV b\dhQVS cQ[ Y `_bcd`Qoc5 ^_ Vbcm Vjݷ _UY^ SQaYQ^c5 [_c_alZ5 [Q[ ^Y
bcaQ^^_5 hQbc_ d`db[Qoc YX SYUQ UQWV _`lc^lV bYbcV]^lV QU]Y^YbcaQc_alC
aQUY_[Q^Q\ 1Y S__RjV \oR_V b_VUY^V^YV SYUQ 2ݷc_h[Q6c_h[Qݷ ]_W^_ S__R6
jV ^V b^QRWQcm 9@6QUaVbQ]Y5 SVUm5 [Q[ ]l dWV _c]VhQ\Y5 cQ[YV b_VUY^V^Yp
`_XS_\poc d[QXlSQcm ]Qaiadc^lV `aQSY\Q hVaVXݷ Y^cVaeVZbݷ U\p `a_YX6
S_\m^lf `_UbVcVZ5 Q ^V c_\m[_ ^V`_baVUbcSV^^_ `_U[\ohV^^lf5 [Q[ S b\dhQV
]^_T_c_hVh^lf b_VUY^V^YZ7



?7;7 BVcVSlV `a_c_[_\l =<:

6b\Y YXRQSYcmbp _c _cUV\m^_Z `_UbVcY ^Q aQUY_[Q^Q\V5 c_ ^Q ]QiY^V 2_6
aYbQ cQR\YgQ ]QaiadcYXQgYY bcQ^Vc cQ[_ZC

:B;7:?A7:;798;= 6G 5D89
:B;7:?A7:<798;= 6G G<1>9
979797989 6G :B;7:?A7:;7:99

Q ^Q [_]`mocVaV 5]YcaYp ‑ cQ[_ZC

:B;7:?A7:<798;= 6G 5D89
979797989 6G G<1>9

;Q[ ]_W^_ XQ]VcYcm5 ]QaiadcYXQgYp `aY nc_] bcQ\Q UQWV `a_jV7
6bcm Vjݷ _UY^ SQW^lZ eQ[c5 [_c_alZ b\VUdVc `_]^Ycm `aY aQR_cV b cQR6

\YgQ]Y ]QaiadcYXQgYY7 6b\Y 9@6QUaVb `_Uf_UYc `_U ^Vb[_\m[_ aQX6
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Nc_ UV\QVcbp5 hc_Rl YXRVWQcm XQb_aV^Yp [Q^Q\_S ݷRVbf_X^l]Yݷ `Q[VcQ]Y `aY
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_c^_iV^YV] [ 9@6`a_bcaQ^bcSd5 Q XQcV]5 R\YWV [ adRVWd SV[_S5 Y S_SbV `aVSaQcY\Qbm
S aVWY] Wݷbc[_Z n[_^_]YY5 [_TUQ `_\dhV^YV d^Y[Q\m^lf QUaVb_S U\p [_^Vh^_T_ `_\m6
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cQcm S 9^cVa^VcV5 ^_ ^V `_]_TQVc UQWV nc_7 5V\_ S c_]5 hc_5 Vb\Y aQX]VbcYcm ^V[YZ
_RjVU_bcd`^lZ aVbdab 1^Q`aY]Va5 G526bQZc2 ^Q QUaVbV RYF?5 ^V UQS V]d QUaVbQ RYF=5
c_ U\p `_\mX_SQcV\VZ5 ^V Y]VojYf `_UUVaW[Y RYF?5 nc_c aVbdab RdUVc ^VU_bcd`V^7 5\p
S\QUV\mgVS bQZc_S nc_ ^V`aYV]\V]_5 `_b[_\m[d SVUݷc [ `_cVaY R_\miVZ hQbcY QdUYc_6
aYY 1Q Vb\Y ^QXlSQcm SVjY bS_Y]Y Y]V^Q]Y ‑ c_ QdUYc_aYp cVapVcbp S__RjV Sbp5 SVUm
`_[Q hc_ b RYF? ^Y[c_ aVQ\m^_ ^V aQR_cQVc5 ^Vb]_cap ^Q UV[\QaYadV]do T_c_S^_bcm2D `_6
nc_]d SbV b_XUQSQV]lV bQZcl `_6`aVW^V]d U_bcd`^l 1Y5 bdUp `_ SbV]d5 RdUdc U_bcd`^l
S b[_\m[_6^YRdUm _R_XaY]_] RdUdjV]2 hVaVX QUaVbQ RYF=7 Hc_ [QbQVcbp `_\mX_SQcV\VZ
9^cVa^VcQ5 ^V `aVU_bcQS\pojYf _c bS_VT_ Y]V^Y ^Y[Q[Yf U_bcd`^lf [_]d6c_ Vjݷ aV6
bdab_S 1Q cQ[Yf5 [ b_WQ\V^Yo5 `_UQS\pojVV R_\miY^bcS_25 c_ Y] S`_\^V ^_a]Q\m^_
WYSݷcbp S__RjV RVX 9@6QUaVb_S ‑ c_h^VV T_S_ap5 ^Q ݷaYSQc^lf`ݷ 9@6QUaVbQf5 ^VSYUY6
]lf YX 9^cVa^VcQ5 ^_ `_XS_\pojYf `_\dhYcm U_bcd` [_ SbV] Y]VojY]bp S 9^cVa^VcV
bQZcQ] Y `a_hY] bVaSVaQ]7

N^cdXYQbcl `aVUb[QXlSQ\Y ]Qbb_SlZ `VaVf_U ^Q RYF?5 [_TUQ ݷbcQalVݷ 9@6QUaVbQ
[_^hQcbpD ^_ [_TUQ S ;9:: T_Ud ]VWUd `pcmo aVTY_^Q\m^l]Y aVTYbcaQcdaQ]Y 9@6QUaVb_S
Rl\Y aQb`aVUV\V^l `_b\VU^YV `pcm R\_[_S 8A5 ^Q RYF? cQ[ ^Y[c_ Y ^V `VaVi7\ݷ =_W^_
Rl\_ SbcaVcYcm dcSVaWUV^YV5 hc_ `VaVf_U ^Q RYF? `_ZUݷc RlbcaVV5 [_TUQ ncY `pcm R\_6
[_S `_U_ZUdc [ [_^gd5 ^_ Y nc_T_ ^V `a_YX_i\_7 AVTY_^Q\m^lV aVTYbcaQcdal5 U_bcYT^dS
_`aVUV\ݷ^^_T_ `aVUV\Q YbhVa`Q^Yp bS_R_U^_T_ 9@6`a_bcaQ^bcSQ5 _[_^hQcV\m^_ daVXQ\Y
S_X]_W^_bcY `_\dhV^Yp 9@6QUaVb_S U\p ^_Slf `a_SQZUVa_S Y QSc_^_]^lf bVcVZC cV6
`Vam5 b_XUQS ^_SlZ `a_SQZUVa U_bcd`Q S 9^cVa^Vc Y\Y f_bcY^T_SlZ _`VaQc_a5 ]_W^_
`_\dhYcm U\p ^VT_ `_UbVcm 8;;5 b_UVaWQjdo SbVT_ :9;= QUaVbQ5 R_\miV ^Y[c_ ^V UQbc7
;_^Vh^l] `_\mX_SQcV\p] `aQ[cYhVb[Y ^VaVQ\m^_ `_\dhYcm S bS_ݷ aQb`_apWV^YV R_\m6
iV _U^_T_ QUaVbQ5 UQ Y _UY^ QUaVb UQoc ^V S_ SbVf `a_SQZUVaQfD cQ[_V `_\_WV^YV WV6
bc_hQZiVZ n[_^_]YY QUaVb_S bdjVbcSdVc dWV ^Vb[_\m[_ \Vc Y 1`aVU`_\_WYcV\m^_2 `aY
^l^Vi^VZ b[_a_bcY aQXUQhY QUaVb_S RYF= ]_WVc `a_cp^dcm Vjݷ ^V _U^_ UVbpcY\VcYV7
E_a]Q\m^_ _aTQ^YXQgYY5 _cSVcbcSV^^lV XQ aQb`aVUV\V^YV 9@6QUaVb_S5 ^QXlSQoc ^l^Vi6
^oo n`_fd [_VaY_U`ݷ `VaVf_UQ [ RYF?5ݷ ^_ ]_W^_ db_]^Ycmbp5 hc_ SbV_RjYZ `VaVf_U
^Q RYF? [_TUQ6^YRdUm S UVZbcSYcV\m^_bcY `a_YX_ZUݷc7 ; `aY]Vad5 Vb\Y Sb6ݷcQ[Y ^QhQcm
Yb`_\mX_SQ^YV QUaVb_S b `VaSl] RQZc_] ;=96;>> 1Q cVf^YhVb[YV b\_W^_bcY5 [_c_alV
`aY nc_] S_X^Y[^dc5 ^V YUdc ^Y S [Q[_V baQS^V^YV b_ b\_W^_bcp]Y `VaVf_UQ ^Q RYF?25 c_
nc_ UQbc Vjݷ :? R\_[_S aQX]VaQ 8A5 [_c_alf `aY ^l^Vi^VZ hVaV`QimVZ b[_a_bcY aQXUQ6
hY QUaVb_S ]_WVc fSQcYcm \Vc ^Q bc_7 ;a_]V c_T_5 R_\mi_V [_\YhVbcS_ dWV SlUQ^^lf
QUaVb_S bVZhQb ^V Yb`_\mXdVcbp5 `_b[_\m[d [_TUQ6c_ _^Y Rl\Y SlUV\V^l _aTQ^YXQgYp]5
^V ^dWUQojY]bp S cQ[_] [_\YhVbcSV QUaVb_SD `a_bc_ SXpcmݷ Y _c_RaQcmݷ d ^Yf QUaVbQ
SapU \Y `_\dhYcbp5 ^_5 S`_\^V S_X]_W^_5 [_TUQ6c_ 9@6QUaVbQ bcQ^dc _Rlh^l] `aVU]V6
c_] [d`\Y6`a_UQWY7 >YhVT_ f_a_iVT_ nc_ ^V `aY^Vbݷc5 S_X^Y[^Vc _Ta_]^_V [_\YhVbcS_
`a_R\V] [Q[ cVf^YhVb[_T_ 1SXalS^_Z a_bc aQX]VaQ ]Ya_S_Z cQR\Ygl ]QaiadcYXQgYY
YX6XQ Ua_R\V^Yp `_UbVcVZ25 cQ[ Y `aQS_S_T_ fQaQ[cVaQ 1S bQ]_] UV\V5 [Q[ ]_WVc Rlcm
_RkV[c_] [d`\Y6`a_UQWY <;6RYc^_V gV\_V hYb\_H125 ^_ `a_R\V]Q YbhVa`Q^Yp QUaVb^_T_
`a_bcaQ^bcSQ `aY nc_]5 b[_aVV SbVT_5 YbhVX^Vc ^QU_\T_7

;_^Vh^_5 Vb\Y ^V aQbb]QcaYSQcm bgV^QaYY ]Ya_S_Z [QcQbca_el5 c_ aQ^_ Y\Y `_XU6
^_ QUaVbQ `a_c_[_\Q RYF= Sbݷ WV XQ[_^hQcbp5 Y XQ[_^hQcbp b_SbV]5 `_\^_bcmo5 [_TUQ
^Y[Q[Qp n[_^_]Yp dWV ^V `_]_WVc5 `_b[_\m[d n[_^_]Ycm RdUVc ^VhVT_D ^_ [ c_]d SaV]V6
^Y5 b[_aVV SbVT_5 `_pSYcbp hc_6c_ R_\VV dUQh^_V5 ^VWV\Y `a_c_[_\ RYF?5 [_c_alZ UQWV
bVZhQb5 b`dbcp SbVT_ USQUgQcm \Vc `_b\V bS_VT_ `_pS\V^Yp5 SlT\pUYc U_S_\m^_ bcaQ^^_7



=<? BVcY Y `a_c_[_\l

=_WVc cQ[ b\dhYcmbp5 hc_ nc_c `a_c_[_\ RdUVc `aYX^Q^ ]_aQ\m^_ dbcQaVSiY]5 cQ[ Y ^V
U_WUQSiYbm S^VUaV^Yp7

?7;7=7 5VZcQTaQ]]l Y `_c_[Y

B\VUdojYZ b\_Z ]_UV\Y X\R5 [Q[ ]l `_]^Y]5 ^QXlSQVcbp caQ^b`_ac6
^l]7 Hc_Rl `_^pcm5 S hݷ] b_bc_Yc VT_ a_\m5 ^dW^_ U\p ^QhQ\Q XQ]VcYcm5 hc_
`Q[Vcl5 `VaVUQSQV]lV ^Q da_S^V RY ‑ nc_ Y^bcad]V^c5 b [_c_al] U_bcQc_h^_
cpWV\_ aQR_cQcm7 ;Q[ ]l dWV _c]VhQ\Y SliV5 `a_c_[_\l bVcVS_T_ da_S^p5 S
c_] hYb\V RY5 ^V TQaQ^cYadoc U_bcQS[d `Q[VcQ7 ?c`aQS\V^^lZ `Q[Vc ]_WVc
`_cVapcmbp Y\Y5 ^Q_R_a_c5 `aYZcY S USdf n[XV]`\paQf5 Q `Q[Vcl5 _c`aQS\V^6
^lV aQ^miV UadTYf5 ]_Tdc `aYZcY [ `_\dhQcV\o `_XWV7 B_UVaWY]_V cQ[_T_
`Q[VcQ _Rlh^_ ^QXlSQoc UVZcQTaQ]]_Z 7 L c_h[Y XaV^Yp `a_gVbbQ5 [_c_alZ
`lcQVcbp _R]V^pcmbp Y^e_a]QgYVZ b `Qac^ݷa_] hVaVX [_]`mocVa^do bVcm5
UVZcQTaQ]]^_V SXQY]_UVZbcSYV SlT\pUYc cQ[C RVaݷ] ^V[do `_agYo UQ^^lf
1^Q`aY]Va5 b_UVaWY]_V [Q[_T_6c_ ]QbbYSQ Y\Y bcad[cdal5 \YR_ hQbcm cQ[_T_
b_UVaWY]_T_25 ^QU`YblSQV] QUaVb `_\dhQcV\p Y `a_bY] _`VaQgY_^^do bY6
bcV]d `_XQR_cYcmbp _ `VaVbl\[V7 @_b[_\m[d `Q[Vc ]_WVc ^V U_ZcY5 QUaVbQc
S _cSVc ^Q `_\dhV^^lZ `Q[Vc _RpXQcV\m^_ U_\WV^ _c`aQSYcm `_UcSVaWUV^YVD
S bS_o _hVaVUm5 _c`aQSYcV\m U_\WV^ ^V[_c_a_V SaV]p _WYUQcm `_\dhV^Yp
`_UcSVaWUV^Yp5 Q Vb\Y cQ[_S_T_ ^V `_bcd`Yc5 b^_SQ _c`aQSYcm cd WV bQ]do
UVZcQTaQ]]d5 `aVU`_\QTQp5 hc_ `VaSQp `_cVap\Qbm7 5\p n[_^_]YY `a_`db[^_Z
b`_b_R^_bcY bVcY `_UcSVaWUV^Yp ]_W^_ _c`aQS\pcm ^V ^Q [QWUlZ `Q[Vc5 Q
baQXd ^Q ^V[_c_ado Yf `_b\VU_SQcV\m^_bcm5 `aYhݷ] S `_UcSVaWUV^YY ]_W^_
d[QXQcm5 [Q[YV `Q[Vcl Rl\Y `_\dhV^l5 Q [Q[YV `_cVap\Ybm7 3bo ncd ]VfQ^Y[d
`aYf_UYcbp aVQ\YX_SlSQcm `ap]_ S `a_TaQ]]Qf5 [_c_alV RdUdc SXQY]_UVZ6
bcS_SQcm UadT b UadT_] hVaVX bVcmD Sb5ݷ hc_ `aVU_bcQS\pVc ^Q] _`VaQgY_^^Qp
bYbcV]Q 1b_UVaWQjQp aVQ\YXQgYo `a_c_[_\Q `VaVUQhY UVZcQTaQ]]2 ‑ nc_
S_X]_W^_bcm `_b\Qcm UVZcQTaQ]]d5 d[QXQS QUaVb Vݷ `_\dhQcV\p7

BYcdQgYp bdjVbcSV^^_ _b\_W^pVcbp5 [_TUQ UVZcQTaQ]]l ^Q bQ]_] UV\V
`aVUbcQS\poc b_R_Z eaQT]V^cl _U^_T_ Y^e_a]QgY_^^_T_ _RkV[cQ ‑ ^Q`aY6
]Va5 eQZ\Q7 @_b[_\m[d `aY U_bcQS[V UVZcQTaQ]] ]_WVc ^QadiYcmbp Yf `_6
apU_[5 ^dW^_5 hc_Rl _c`aQSYcV\m S [QWU_] `Q[VcV d[QXlSQ\ VT_ ^_]Va Y\Y
[Q[6c_ Y^QhV _R_X^QhQ\ ]Vbc_ nc_Z UVZcQTaQ]]l S b_bcQSV gV\_T_5 Q `_\dhQ6
cV\m ^Q bS_VZ bc_a_^V U_\WV^ S_bbcQ^_SYcm ]_XQY[d eaQT]V^c_S5 `aY ^V_Rf_6
UY]_bcY XQ`a_bYS d _c`aQSYcV\p `_Sc_a^do _c`aQS[d cVf `Q[Vc_S5 [_c_alV
`_cVap\Ybm `_ U_a_TV7

6b\Y `a_TaQ]]Ybc_S dbcaQYSQVc cQ[_Z aVWY] aQR_cl5 c_ _c `a_c_[_\Q
caQ^b`_ac^_T_ da_S^p Y] ^dW^_ b_SbV] ^V]^_T_7 ;_TUQ S [QhVbcSV bVcVS_T_
`a_c_[_\Q Yb`_\mXdVcbp RY5 [Q[ ]l dWV X^QV]5 [_^ca_\m^Qp bd]]Q5 b_UVaWQ6
jQpbp S XQT_\_S[V VT_ `Q[VcQ5 `_XS_\pVc `a_SVaYcm gV\_bc^_bcm XQT_\_S[Q5
^_ ^V SbVT_ `Q[VcQD U\p `a_SVa[Y `aQSY\m^_bcY `VaVUQhY VX^_Z\_`ݷ ^QTadX6
[Yݷ 1S UQ^^_] b\dhQV ‑ UVZcQTaQ]]l2 ^dW^_ TUV6c_ faQ^Ycm [_^ca_\m^do
bd]]d U\p UVZcQTaQ]]l7 ;a_]V c_T_5 ^Q _U^_] [_]`mocVaV ]_WVc aQR_cQcm



?7;7 BVcVSlV `a_c_[_\l =<@

_U^_SaV]V^^_ ]^_T_ aQX^lf `a_TaQ]]5 WV\QojYf _c`aQS\pcm Y `aY^Y]Qcm
UVZcQTaQ]]l5 Y Yf ^dW^_ [Q[6c_ ]VWUd b_R_Z aQX\YhQcmD bQ] [_]`mocVa
]_W^_ YUV^cYeYgYa_SQcm `_ bVcVS_]d QUaVbd7

B_T\QiV^Yp _ c_]5 [Q[ aViYcm ncY S_`a_bl5 b_UVaWQcbp S `a_c_[_\V ^MY
1EC5B 41D17B1= @B?D?3?<27 Nc_ _UY^ YX bQ]lf `a_bclf `a_c_[_\_S S 9^cVa^V6
cV5 `_b[_\m[d `_hcY Sbo aQR_cd dWV bUV\Q\ XQ ^VT_ `a_c_[_\ RY7 ^MY `aVUd6
b]QcaYSQVc5 hc_ dhQbc^Y[Y bVcVS_T_ SXQY]_UVZbcSYp5 aQR_cQojYV ^Q _U^_]
[_]`mocVaV5 RdUdc U\p YUV^cYeY[QgYY Yb`_\mX_SQcm USdfRQZc^lV RVXX^Q[_6
SlV gV\lV hYb\Q5 ^QXlSQV]lV ^_]VaQ]Y `_ac_S Y\Y `a_bc_ `_acQ]Y 7
; UQ^^l]5 [_c_alV ^dW^_ `VaVUQcm hVaVX bVcm5 `a_c_[_\ ^MY `aVU`YblSQVc
U_RQSYcm XQT_\_S_[ YX A RQZc5 b_UVaWQjYZ ^_]Va `_acQ _c`aQSYcV\p5 ^_]Va
`_acQ `_\dhQcV\p5 U\Y^d UVZcQTaQ]]l 1UQ^^lV S]VbcV b XQT_\_S[_]2 Y [_^6
ca_\m^do bd]]dD `_\dhV^^Qp bcad[cdaQ 1UVZcQTaQ]]Q2 ݷXQS_aQhYSQVcbpݷ S
`Q[Vc S b__cSVcbcSYY b b_T\QiV^Yp]Y `a_c_[_\Q RY7 BVcVSlV QUaVbQ _c`aQSY6
cV\p Y `_\dhQcV\p d[QXlSQocbp dWV S XQT_\_S[V nc_T_ `Q[VcQ7

;Q[ SYUY]5 UVZcQTaQ]]^_V SXQY]_UVZbcSYV _[QXlSQVcbp _hV^m `a_bcl]
S aVQ\YXQgYYD `aY nc_] VT_ U_S_\m^_ b\_W^_ Yb`_\mX_SQcm5 SVUm SbV XQR_cl
_ `_UcSVaWUV^Ypf5 `_Sc_a^lf _c`aQS[Qf5 _ UV\V^YY Y^e_a]QgYY ^Q ^VR_\m6
iYV `_agYY Y _ `_b\VUdojV] S_bbcQ^_S\V^YY Ybf_U^_Z `_b\VU_SQcV\m^_bcY
`aYf_UYcbp RaQcm ^Q bVRp QSc_ad `a_TaQ]]l7 B_ Sc_al] _b^_S^l] SYU_]
caQ^b`_ac^_T_ SXQY]_UVZbcSYp ‑ `_c_[_Sl] ‑ UV\Q _Rbc_pc `ap]_ `a_cY6
S_`_\_W^l] _RaQX_]7 L c_h[Y XaV^Yp `a_TaQ]]5 SXQY]_UVZbcSdojYf cQ[Y]
b`_b_R_]5 bVcVS_V b_VUY^V^YV SlT\pUYc [Q[ _Rlh^lZ `_c_[ SS_UQ6SlS_UQ5 [
[_c_a_]d ]_W^_ `aY]V^pcm f_a_i_ X^Q[_]lV ^Q] bYbcV]^lV SlX_Sl B514
Y GB9D57 9^e_a]QgYo5 XQ`YbQ^^do S _UY^ [_^Vg bVcVS_T_ b_VUY^V^Yp5 ]_W6
^_ `_b\V U_bcQS[Y Vݷ hVaVX bVcm `a_hYcQcm YX UadT_T_ [_^gQ5 Y _RaQc^_5 c_
Vbcm `_c_[ S UQ^^_] b\dhQV _[QXlSQVcbp USdfbc_a_^^Y]7 ?`VaQgY_^^Qp bY6
bcV]Q TQaQ^cYadVc5 hc_ SbV RQZcl5 XQ`YbQ^^lV S `_c_[5 RdUdc XQcV] U_bcd`^l
U\p hcV^Yp ^Q UadT_] [_^gV `_c_[Q5 `aYhݷ] Yf `_apU_[ RdUVc b_faQ^ݷ^D `aY
^VS_X]_W^_bcY b_R\oUV^Yp nc_Z TQaQ^cYY b_VUY^V^YV _[QWVcbp aQX_aSQ^_5 _
hݷ] dX^Qoc _RQ `Qac^ݷaQ ‑ _hVaVU^lV bYbcV]^lV SlX_Sl SVa^dc Y] _iYR[Y7

?hVSYU^_5 hc_ _R]V^YSQcmbp Y^e_a]QgYVZ hVaVX cQ[_V b_VUY^V^YV ^Q]^_6
T_ `a_jV Y dU_R^VV5 hV] b `_]_jmo UVZcQTaQ]]7 AViV^YV SbVf `a_R\V]5 bSp6
XQ^^lf b `_cVap]Y `Q[Vc_S5 S_bbcQ^_S\V^YV] UQ^^lf YX _cUV\m^lf eaQT]V^6
c_S Y c7 U7 RVaݷc ^Q bVRp aVQ\YXQgYp caQ^b`_ac^_T_ `a_c_[_\Q5 [_c_aQp5 [_^Vh6
^_ WV5 _[QXlSQVcbp T_aQXU_ b\_W^VV aVQ\YXQgYY `a_c_[_\Q UVZcQTaQ]]^_T_7
B__cSVcbcSdojYZ caQ^b`_ac^lZ `a_c_[_\5 Yb`_\mXdV]lZ S 9^cVa^VcV5 ^Q6
XlSQVcbp ]LY 1DB1>C=9CC9?> 3?>DB?< @B?D?3?<5 c7 V7 \_]_a_c`ݷ d`aQS\V^Yp `VaV6
UQhVZ dUQ^^lff27ݷ C_h^_ cQ[ WV5 [Q[ Y ^MY5 `a_c_[_\ ]LY Yb`_\mXdVc ^_]VaQ
`_ac_S U\p YUV^cYeY[QgYY dhQbc^Y[_S SXQY]_UVZbcSYp5 aQR_cQojYf ^Q _U6
^_] [_]`mocVaV5 ^_ bf_UbcS_ ^Q nc_] XQ[Q^hYSQVcbpD U_bcQc_h^_ b[QXQcm5 hc_
XQT_\_S_[ `Q[VcQ U\p ]LY Y]VVc `VaV]V^^do U\Y^d Y ]_WVc XQ^Y]Qcm _c :?
U_ >? RQZc7 3 _c\YhYV _c aQR_cl b UVZcQTaQ]]Q]Y5 `aY `_c_[_S_Z aQR_cV ^V_R6
f_UY]_ b^QhQ\Q dbcQ^_SYcm b_VUY^V^YV5 U\p hVT_ _UY^ YX RdUdjYf `Qac^ݷa_S
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U_\WV^ ^Qf_UYcmbp S b_bc_p^YY _WYUQ^Yp XQ`a_bQ ^Q b_VUY^V^YV5 Q Sc_a_Z
U_\WV^ nc_c XQ`a_b `_b\QcmD VbcVbcSV^^_5 `Qac^ݷal U_\W^l d]Vcm `_UcSVa6
WUQcm `_\dhV^YV _cUV\m^lf `Q[Vc_S5 Q `aY _cbdcbcSYY cQ[_T_ `_UcSVaWUV6
^Yp ‑ `_bl\Qcm ^VU_bcQojYV `Q[Vcl `_Sc_a^_D [a_]V c_T_5 S XQSYbY]_bcY
_c gV\_T_ apUQ db\_SYZ `Qac^ݷal `_ b_VUY^V^Yo SlRYaQoc aQX]Va _[^Q `V6
aVUQhY5 c_ Vbcm [_\YhVbcS_ UQ^^lf5 `VaVUQSQV]lf S [QWU_] `Q[VcV5 Y nc_c
aQX]Va ]_WVc YX]V^pcmbp S f_UV aQR_cl7 @a_c_[_\ ]LY `aVUdb]QcaYSQVc5
[a_]V `VaVhYb\V^^_T_5 Vjݷ gV\lZ apU ^VcaYSYQ\m^lf b_T\QiV^YZ5 `_pb^V6
^YV [_c_alf XQ^p\_ Rl b\Yi[_] ]^_T_ ]VbcQ7 ; bhQbcmo U\p `aY[\QU^lf
`a_TaQ]]Ybc_S5 Sbo aVQ\YXQgYo b_T\QiV^YZ `a_c_[_\Q ]LY RVaݷc ^Q bVRp
_`VaQgY_^^Qp bYbcV]Q7

?7;7>7 @a_c_[_\l `aY[\QU^_T_ b\_p

?bcQSiYVbp caY da_S^p ]_UV\Y X\R ‑ bVQ^b_SlZ5 `aVUbcQSYcV\m^lZ
Y `aY[\QU^_Z ‑ Slh\V^Ycm YX aVQ\m^_ bdjVbcSdojYf `a_c_[_\_S RdUVc
^Vb[_\m[_ b\_W^VV7

9^cVaVb^VV SbVT_ _Rbc_pc UV\Q b bVQ^b_Sl] da_S^V]7 >QYR_\VV `_`d\pa6
^_ ]^V^YV5 hc_ S 9^cVa^VcV `a_c_[_\l nc_T_ da_S^p `_`a_bcd _cbdcbcSdocD
nc_ XSdhYc ^Vb[_\m[_ ^V_WYUQ^^_5 `_b[_\m[d bVQ^bl aQR_cl [Q[ cQ[_SlV5
S^V Sbp[_T_ b_]^V^Yp5 ^V c_\m[_ `aYbdcbcSdoc5 ^_ Y `_bc_p^^_ Yb`_\mXdoc6
bp7 @a_R\V]Q \Yim S c_]5 hc_ _aTQ^YXdocbp _^Y \YR_ baVUbcSQ]Y `a_c_[_\_S
`aY[\QU^_T_ da_S^p5 \YR_ b_T\QiV^Yp]Y5 Y]VojY]Y Vjݷ R_\VV Slb_[YZ da_6
SV^m7 3 ]_UV\Y X\R ^V `aVUdb]_caV^_ b\_p5 ^Qf_UpjVT_bp SliV `aY[\QU^_T_D
^d Q S 9^cVa^VcV ^VS_X]_W^_ ^QZcY cQ[YV `a_c_[_\l5 [_c_alV XQ^Y]Q\Ybm
Rl _aTQ^YXQgYVZ bVQ^b_S Y `aY nc_] ^Qf_UY\Ybm ]VWUd caQ^b`_ac^l] b\_V]
1]LY8^MY2 Y b\_V] `aY[\QU^l]7

FaVbc_]QcYZ^l] `aY]Va_] bVQ^bQ5 _aTQ^YX_SQ^^_T_ `_SVaf `a_c_[_\_S `aY[\QU^_6
T_ da_S^p5 ]_W^_ bhYcQcm bVQ^b aQR_cl b SVR6bQZc_]5 `aVUdb]QcaYSQojY] QdcV^cYeY6
[QgYo `_\mX_SQcV\p7 @a_c_[_\l Q]]Y Y Q]]Y\5 Yb`_\mXdV]lV U\p SXQY]_UVZbcSYp
RaQdXVaQ Y bVaSVaQ5 `aVU`_\QTQoc XQTadX[d [QWU_Z ^_S_Z SVabYY bcaQ^Ygl5 Q cQ[WV U_6
`_\^YcV\m^lf n\V]V^c_S ‑ YX_RaQWV^YZ5 bcY\VSlf eQZ\_S Y c7 `7 ‑ b Yb`_\mX_SQ^YV]
^_Slf b_VUY^V^YZD _U^_ b_VUY^V^YV ]_WVc Yb`_\mX_SQcmbp5 Q ]_WVc Y ^V Yb`_\mX_SQcm6
bp U\p _Rb\dWYSQ^Yp ^Vb[_\m[Yf XQ`a_b_S5 YUdjYf `_UapU5 ^_5 cQ[ Y\Y Y^QhV5 bVQ^b
aQR_cl b Y^e_a]QgY_^^_Z bYbcV]_Z hVaVX G526Y^cVaeVZb XQSVU_]_ b_bc_Yc R_\VV hV]
YX _U^_T_ b_VUY^V^Yp7 <_TYhVb[_V _RkVUY^V^YV ncYf b_VUY^V^YZ S _UY^ bVQ^b aQR_cl
b `_\mX_SQcV\V] U_bcYTQVcbp `dcݷ] b_faQ^V^Yp YUV^cYeY[Qc_aQ bVQ^bQ \YR_ S eQZ\V
3??;95 ^Q bc_a_^V RaQdXVaQ5 \YR_ S SYUV `QaQ]VcaQ S QUaVb^_Z bca_[VD _hVSYU^_5 hc_ ncY
]VfQ^YX]l aQR_cQoc `_SVaf `a_c_[_\_S Q]]Y8Q]]Y\5 c_ Vbcm ^Qf_Upcbp ^Q da_S^V
R_\VV Slb_[_]5 Q ^V ]V^VV Slb_[_]5 [Q[ c_T_ caVRdVc ]_UV\m X\R7

@_b[_\m[d `a_c_[_\ Vbcm ^QR_a b_T\QiV^YZ5 ]l ]_WV] _c^VbcY [ hYb\d
`a_c_[_\_S [_UYa_S[Y cV[bcQ 1J\LRR5 ;?9AB5 ED66A Y UadTYV25 Q cQ[WV e_a]Qcl
UQ^^lf Y `aQSY\Q Yf Y^cVa`aVcQgYY ‑ ^Q`aY]Va5 b`VgYeY[QgYY aQX^__RaQX6
^lf SVabYZ Q]VU8aQ]VU5 TaQeYhVb[Yf e_a]Qc_S SYNP5 PRO5 YWP Y `a_6
hVV S cQ[_] UdfV 1SVUm Sbݷ nc_ c_WV ^QR_al b_T\QiV^YZ27 ;a_]V c_T_5 bc_Yc



?7;7 BVcVSlV `a_c_[_\l =<B

d`_]p^dcm Yb`_\mXdV]lZ S 9^cVa^VcV ^QR_a b`VgYeY[QgYZ `_U _RjY] ^Q6
XSQ^YV] VRVN5 [_c_alZ Ybf_U^_ `aVU^QX^QhQ\bp U\p n\V[ca_^^_Z `_hcl5 ^_
b_ SaV]V^V] `a_^Y[ Y S UadTYV [_]]d^Y[QgY_^^lV baVUl7 VRVN `_XS_\pVc
`aVUbcQS\pcm S SYUV J\LRR6cV[bcQ eQZ\l aQX\Yh^lf cY`_S Y ^QR_al eQZ\_S5
XQUQݷc [\QbbYeY[QgYo e_a]Qc_S Y `aQSY\Q Yf YUV^cYeY[QgYYD [_TUQ ]l _c6
`aQS\pV] `_ n\V[ca_^^_Z `_hcV `Ybm]Q b S\_WV^^l]Y eQZ\Q]Y5 `_hc_SlV
`a_TaQ]]l Yb`_\mXdoc U\p nc_T_ [Q[ aQX b_T\QiV^Yp VRVN7 6b\Y bhYcQcm
b_T\QiV^Yp _ e_a]QcQf UQ^^lf `a_c_[_\Q]Y5 c_ _^Y RdUdc5 _hVSYU^_5 _c6
^_bYcmbp [ `aVUbcQSYcV\m^_]d da_S^o5 f_cp b_XUQcV\Y ]_UV\Y X\R Y]V\Y S
SYUd ^V b_SbV] nc_7

B `aY[\QU^l] da_S^V] Sbݷ _[QXlSQVcbp U_bcQc_h^_ `a_bc_C ^Q nc_]
da_S^V _aTQ^YXdVcbp SXQY]_UVZbcSYV `a_TaQ]]5 ^V`_baVUbcSV^^_ _RVb`VhYSQ6
ojYf aViV^YV Y^e_a]QgY_^^lf XQUQh U\p [_^Vh^_T_ `_\mX_SQcV\p5 S c_]
hYb\V5 ^Q`aY]Va5 cQ[Yf f_a_i_ YXSVbc^lf bYbcV]5 [Q[ n\V[ca_^^Qp `_hcQ5
SbV]Ya^Qpݷ `QdcY^Qݷ 1 ?̀B<4 `945 5̀25 Y\Y ```25 b\dWRl `VaVUQhY ]_6
]V^cQ\m^lf b__RjV^YZ Y c7 `7

2_\miY^bcS_ bVaSYb_S 9^cVa^VcQ `_bca_V^_ S b__cSVcbcSYY b cQ[ ^QXlSQ6
V]_Z [\YV^c6bVaSVa^_Z ]_UV\mo5 hc_5 `_6SYUY]_]d5 ^dWUQVcbp S U_`_\6
^YcV\m^lf `_pb^V^Ypf7 @_U bVaSVa_] `_^Y]QVcbp `a_TaQ]]Q 1Y\Y5 S
iYa_[_] b]lb\V b\_SQ5 \oR_V UVZbcSdojVVݷ \Yg_ݷ ‑ ^QR_a SXQY6
]_bSpXQ^^lf `a_TaQ]]5 [_]`mocVa5 bYbcV]Q S gV\_] Y c7 `725 _WY6
UQojQp XQ`a_b_S Y `a_YXS_UpjQp [Q[YV6\YR_ UVZbcSYp Yb[\ohY6
cV\m^_ S _cSVc ^Q XQ`a_bl5 Q `aY _cbdcbcSYY XQ`a_b_S ^V UV\QojQp
^YhVT_7 ;Q[ ^Vb\_W^_ U_TQUQcmbp5 `_U [\YV^c_] `_^Y]QVcbp `a_TaQ]6
]Q 1Y\Y UadT_Z dhQbc^Y[ SXQY]_UVZbcSYp25 _RaQjQojQpbp b XQ`a_6
b_] [ bVaSVad7 3__RjV T_S_ap5 _U^Q Y cQ WV `a_TaQ]]Q ]_WVc Sl`_\^pcm
ed^[gYY bVaSVaQ `_ _c^_iV^Yo [ _U^Y] `a_TaQ]]Q] Y [\YV^cQ ‑ `_ _c^_iV6
^Yo [ UadTY]5 Vb\Y bVaSVad U\p dU_S\VcS_aV^Yp XQ`a_bQ [\YV^cQ `aYf_UYcbp
`_\mX_SQcmbp db\dTQ]Y UadT_T_ bVaSVaQ7

=^_TYV `a_c_[_\l `aY[\QU^_T_ da_S^p 1f_cp5 [_^Vh^_5 ^V SbV2 _b^_SlSQ6
ocbp ^Q _R]V^V cV[bc_Sl]Y aV`\Y[Q]Y hVaVX USd^Q`aQS\V^^_V `_c_[_S_V b_6
VUY^V^YV7 9]V^^_ cQ[_Sl5 S hQbc^_bcY5 `a_c_[_\l \V]Y 1C9=@<5 =19< DB1>C65B
@B?D?3?<5 `a_c_[_\ `VaVUQhY n\V[ca_^^_Z `_hcl2 Y Q]]Y 18I@5BD5HD DB1>C65B
@B?D?3?< ‑ `a_c_[_\5 `_ [_c_a_]d RaQdXVa bSpXlSQVcbp b G526bQZcQ]Y27 CV[6
bc_SlZ e_a]Qc ncYf `a_c_[_\_S `_XS_\pVc `aY WV\Q^YY bSpXQcmbp b bVaSVa_]
ݷSadh^doݷ Y ݷT_S_aYcm_`ݷ b ^Y]5 Yb`_\mXdp \oRdo `a_TaQ]]d5 `_XS_\po6
jdo dbcQ^_SYcm `_c_[_S_V b_VUY^V^YV Y `VaVUQSQcm cdUQ6_RaQc^_ `a_bc_Z
cV[bcD ^Q`aY]Va5 U\p nc_T_ S`_\^V `_U_ZUݷc `a_TaQ]]Q D5<>5D5 Sf_UpjQp
S bcQ^UQac^do [_]`\V[cQgYo `aQ[cYhVb[Y \oR_Z ^>9H6bYbcV]l5 Q U_ ^VUQS6
^Yf `_a 1S`\_cm U_ `9>4?GC aY2 Sf_UYSiQp cQ[WV Y S b_bcQS bYbcV] \Y^VZ[Y
`9>4?GC7

@aYSVUݷ] `aY]Va bVQ^bQ _c`aQS[Y n\V[ca_^^_T_ `Ybm]Q _c Y]V6
^Y `_\mX_SQcV\p D5CDICD?<I1B?F79>6? `_\dhQcV\o5 Y]VojV]d QUaVb
D5CD:;<IE>93?>DB?<<5BC73?=C
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F 21C86<7:4 D5<>5D :B>7=;7:@97:<: ;>
F ]BI9>7 :B>7=;7:@97:<:777
F L?>>53D54 D? :B>7=;7:@97:<:7
F NC31@5 381B13D5B 9C ’gf’7

;;9 @<ED?7E>93?>DB?<<5BC7>5D N\V]Y Y?CD69H
G NQUX B5@D9<573B?3?7>5D

;>96@<ED?7E>93?>DB?<<5BC7>5D
;>96YRYNURWRWP
;>96\RcN :9;=9999
;>96N][W
;>96NWQJWLNM\]J]^\LXMN\
;>96AKR]VRVN
;>9 M\W

G VJRU O[XVC ED5CDICD?<I1B?F79>6?G
;>9 ;7:79 X;

G [LY] ]XC ED5CD:;<IE>93?>DB?<<5BC73?=G
;>9 ;7:7> X;

G MJ]J
<>= N>4 41D1 G9D8 EL[GEUOG7EL[GEUOG

G OB?=C J>4B5I \D?<I1B?F ED5CDICD?<I1B?F79>6?G
G ]?C ]5CD J33?E>D ED5CD:;<IE>93?>DB?<<5BC73?=G
G \E2:53DC D5CD =5CC175
G
G ]89C 9C 1 D5CD
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;>9 ;7979 X;C AE5E54 1C :>=BN=A:N:;
G Z^R]

;;: ;7979 KI5
F L?>>53D9?> 3<?C54 2I 6?B597> 8?CD7
F 21C86<7:4

5\p ^QT\pU^_bcY ]l `_]VcY\Y X^Q[_] ݷFݷ bca_[Y5 ^Q`VhQcQ^^lV \_[Q\m^l]Y
`a_TaQ]]Q]Y ‑ Y^cVa`aVcQc_a_] [_]Q^U^_Z bca_[Y Y `a_TaQ]]_Z D5<>5DD
ncY bca_[Y ^V pS\pocbp hQbcmo bVQ^bQ Y ^V Y]Voc ^Y[Q[_T_ _c^_iV^Yp [
`a_c_[_\d7 Bca_[Y5 `VaVUQ^^lV bVaSVad 1^Q`VhQcQ^^lV ^Q [\QSYQcdaV S f_UV
bVQ^bQ25 `_]VhV^l X^Q[_] DݷGݷ SbV _bcQ\m^lV bca_[Y ‑ nc_ _cSVcl bVaSVaQ7
@_`a_RdV] aQX_RaQcm5 hc_ XUVbm [ hV]d7

BaQXd `_b\V dbcQ^_S\V^Yp b_VUY^V^Yp bVaSVa ݷaVUbcQSY\bp`ݷ ^Q]5 `aY6
b\QS bca_[d

;;9 @<ED?7E>93?>DB?<<5BC7>5D N\V]Y Y?CD69H

8UVbm @<ED?7E>93?>DB?<<5BC7>5D ‑ U_]V^^_V Y]p [_]`mocVaQ S bVcY5 QRRaV6
SYQcdaQ N\V]Y d[QXlSQVc ^Q c_5 hc_ bVaSVa `_UUVaWYSQVc `a_c_[_\ N\V]Y
1aQbiYaV^^do SVabYo \V]Y5 Rd[SQ N _X^QhQVc b\_S_ 5HD5>45425 Q b\_S_
Y?CD69H ‑ nc_ ^QXSQ^YV Yb`_\mXdV]_Z _`ݷ cd bc_a_^dݷ bVaSVa^_Z `a_TaQ]]l7
>V[_c_alV `a_TaQ]]l SlUQoc S nc_Z bca_[V ^_]Va bS_VZ SVabYY5 cQ[ ]_WVc
`_bcd`Ycm Y Y?CDfiH5 Vb\Y VT_ `_6UadT_]d ^Qbca_Ycm7 HYb\_ ;;9 ‑ nc_ cQ[
^QXlSQV]lZ [_U _cSVcQ 1B5C@?>C5 3?452D [ nc_]d ]_]V^cd ]l Vjݷ SVa^ݷ]bp7
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@VaSQp [_]Q^UQ5 [_c_ado ]l UQ\Y bVaSVad ‑ nc_ [_]Q^UQ NQUX b `QaQ]Vc6
a_]5 [_c_alZ _X^QhQVc U_]V^^_V Y]p ^QiVZ 1`VaVUQojVZ2 ]QiY^l5 bVZhQb
Slbcd`QojVZ S a_\Y [\YV^cQ7 3 aQ^^Yf SVabYpf `a_c_[_\Q [_]Q^UQ ^QXlSQ6
\Qbm QNUX Y Rl\Q _RaQX_SQ^Q _c Q^T\YZb[_T_ b\_SQ Q5<<?D Yb`_\mXdp [_]Q^Ud
NQUX S]Vbc_ QNUX5 ]l YXSVjQV] bVaSVa5 hc_ T_c_Sl [ Yb`_\mX_SQ^Yo `_XU^Yf
aQbiYaV^YZ `a_c_[_\Q7 BVaSVa _cSVcY\ ^Q ncd [_]Q^Ud5 `VaVhYb\YS [_U_SlV
Y]V^Q aQbiYaV^YZ5 [_c_alV _^ `_UUVaWYSQVcD Vb\Y Rl ]l Yb`_\mX_SQ\Y QNUX5
_cSVc bVaSVaQ b_bc_p\ Rl YX _U^_Z bca_[YC

;>9 @<ED?7E>93?>DB?<<5BC7>5D

‑ `_b[_\m[d Y]V^^_ cQ[_Z _cSVc `aVUdb]_caV^ aQ^^Y]Y b`VgYeY[QgYp]Y
\V]Y7 3`a_hV]5 Vb\Y T_S_aYcm b_SbV] bca_T_5 c_ `_b\V [_UQ ;>9 Y `a_RV6
\Q `a_c_[_\ U_`db[QVc `a_YXS_\m^do bca_[d5 `aVU^QX^QhV^^do b[_aVV U\p
hV\_SV[Q5 ^VWV\Y U\p [_]`mocVa^lf `a_TaQ]]7

CQ[ Y\Y Y^QhV5 bVZhQb ]l Yb`_\mXdV] aQbiYaV^^do SVabYo `a_c_[_\Q5
Y ]^_T_bca_h^lZ _cSVc bVaSVaQ `_XS_\pVc [\YV^cd 1S a_\Y [_c_a_T_ _Rlh^_
Slbcd`QVc UadTQp `a_TaQ]]Q5 Q ^V hV\_SV[5 [Q[ S ^QiV] b\dhQV2 dX^Qcm5 [Q[YV
YX aQbiYaV^YZ `a_c_[_\Q bVaSVa b`_b_RV^ _RaQR_cQcmD _c nc_T_ XQSYbYc5 [Q[YV
[_]Q^Ul bc_Yc `_bl\Qcm5 Q [Q[YV ^Vc7 3`a_hV]5 ]l aQbiYaV^Yp]Y `a_c_[_\Q
^V S_b`_\mX_SQ\YbmD _bcQSiYVbp [_]Q^Ul5 Yb`_\mX_SQ^^lV S ^QiV] bVQ^bV5
`aYbdcbcS_SQ\Y S \V]Y b bQ]_T_ ^QhQ\Q7

BaQXd `_b\V _R]V^Q `aYSVcbcSYp]Y b bVaSVa_] ]l `_b\Q\Y V]d [_6
]Q^Ud VJRU O[XVC5 [_c_aQp d[QXlSQVc5 hc_ ]l bVZhQb ^Q]VaV^l `VaV6
UQcm n\V[ca_^^_V `Ybm]_5 _c`aQSYcV\V] [_c_a_T_ pS\pVcbp S\QUV\Vg QUaVbQ
D5CDICD?<I1B?F79>6?C

VJRU O[XVC ED5CDICD?<I1B?F79>6?G

?cSVc bVaSVaQ5 [Q[ SYUY]5 SVbm]Q \Q[_^YhV^C

;>9 ;7:79 X;

2_\miY^bcS_ `a_TaQ]]5 aQR_cQojYf b `a_c_[_\_] \V]Y5 YX SbVZ nc_Z bca_6
[Y Yb`_\mXdVc c_\m[_ [_U ;>95 _X^QhQojYZ5 hc_ `_b\VU^pp [_]Q^UQ `aY^pcQ
bVaSVa_] RVX [Q[Yf6\YR_ XQ]VhQ^YZ7 >Vb[_\m[_ aVWV Yb`_\mXdVcbp cQ[ ^QXl6
SQV]lZ db_SVaiV^bcS_SQ^^lZ [_U ‑ gYeal ;7:79D nc_ dWV _b_RV^^_bcm aQb6
iYaV^^_Z SVabYY \V]Y5 c_h^VV T_S_ap ‑ _U^_T_ [_^[aVc^_T_ aQbiYaV^Yp5
[_c_a_V bVaSVa `_UUVaWYSQVc5 _ hݷ] _^ XQpSY\ S _cSVc ^Q ^QiV NQUX 1YUV^6
cYeY[Qc_a nc_T_ aQbiYaV^Yp ‑ NWQJWLNM\]J]^\LXMN\27 Hc_ [QbQVcbp b\_SQ
X;5 c_ nc_ dWV bdTdR_ UV[_aQcYS^lZ [_]]V^cQaYZD ^V[_c_alV bVaSVaQ ]_Tdc
S cQ[Yf b\dhQpf Rlcm R_\VV ]^_T_b\_S^l5 SlUQcm5 ^Q`aY]Va5 hc_6^YRdUm Sa_6
UV 45B<5\ݷ 144B5CC D5CDICD?<I1B?F79>6? 9C G5<3?=57ݷ Y?CDfiH5 [Q[ SYUY]5
`aVU`_hYcQVc [aQc[_bcm7 >QU_ b[QXQcm5 hc_ [_]Q^UQ VJRU O[XVC U_`db[QVcbp
c_\m[_ _U^Q5 c_ Vbcm ]l ^V Y]VV] `aQSQ 1b_T\Qb^_ `a_c_[_\d2 UQSQcm Sc_ado
cQ[do [_]Q^Ud5 `_[Q ^V XQ[_^hY] b `VaVUQhVZ _U^_T_ `Ybm]Q7
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B\VUdojQp [_]Q^UQ ‑ [LY] ]XC ‑ XQUQݷc QUaVb `_\dhQcV\p7 8UVbm Y^cV6
aVb^l baQXd USQ ]_]V^cQ7 3_6`VaSlf5 ncYf [_]Q^U ]l ]_WV] UQcm b[_\m6
[_ dT_U^_D Y]V^^_ cQ[ Y `a_Ybf_UYc5 Vb\Y ^QiV `Ybm]_ QUaVb_SQ^_ baQXd
^Vb[_\m[Y] `_\dhQcV\p]7 3_6Sc_alf5 Vb\Y [_]Q^Ud VJRU O[XVC bVaSVa hQjV
SbVT_ `a_`db[QVc 1\Yim ^V[_c_alV bVaSVaQ `a_YXS_Upc aQX\Yh^lV `a_SVa[Y
QUaVbQ _c`aQSYcV\p Y5 ^Q`aY]Va5 _c[QXlSQocbp `aY^Y]Qcm `_hcd5 Vb\Y U_6
]V^ _c`aQSYcV\p ^V bdjVbcSdVc25 c_ [_]Q^UQ [LY] ]XC RdUVc db`Vi^_Z \Yim
`aY b_R\oUV^YY U_S_\m^_ Wݷbc[Yf db\_SYZ7 @_hc_SlV bVaSVaQ S ^QiV SaV6
]p ^QbcaQYSQocbp cQ[5 hc_Rl `aY^Y]Qcm `_hcd _c \oR_T_ `_\mX_SQcV\p U\p
bS_VT_ `_\mX_SQcV\p \YR_ _c bS_VT_ `_\mX_SQcV\p 1c_ Vbcm5 ^Q`aY]Va5 `aY6
iVUiVT_ YX \_[Q\m^_Z bVcY5 _Rb\dWYSQV]_Z ncY] bVaSVa_]2 U\p [_T_ dT_U^_7
BVaSVa @<ED?7E>93?>DB?<<5BC7>5D5 b [_c_al] ]l dbcQ^_SY\Y b_VUY^V^YV5 ^Q6
bca_V^ ^Q _Rb\dWYSQ^YV ^Vb[_\m[Yf `_hc_Slf U_]V^_S5 S c_] hYb\V U_]V^Q
E>93?>DB?<<5BC73?=5 Y X^QVc5 hc_ QUaVb D5CD:;<IE>93?>DB?<<5BC73?= S nc_]
U_]V^V UVZbcSYcV\m^_ bdjVbcSdVc 1^Q bQ]_] UV\V _^ Rl\ b_XUQ^ b`VgYQ\m^_
U\p ^QiVT_ n[b`VaY]V^cQ27

@aY]Va^_ U_ :BB= T_UQ `aQ[cYhVb[Y SbV `_hc_SlV bVaSVaQ bVcY 9^cVa^Vc
Rl\Y ^Qbca_V^l bdjVbcSV^^_ \YRVaQ\m^VV ‑ _^Y Rl\Y T_c_Sl _c [_T_ dT_U^_
`aY^pcm `_hcd U\p U_bcQS[Y [_]d dT_U^_5 Q XQcV] dWV bQ]Y _`aVUV\p\Y5 ^Q
[Q[_Z bVaSVa b\VUdVc _c`aQSYcm `Ybm]_5 hc_Rl _^_ U_bcYT\_ bS_VT_ QUaVbQ6
cQ7 ; b_WQ\V^Yo5 ncY] ^QhQ\Y Q[cYS^_ `_\mX_SQcmbp b`Q]Val ‑ \oRYcV\Y
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^lV Y]V^Q5 Yb`_\mXdV]lV c_\m[_ U\p `_hcl7 5\p d[QXQ^Yp ]Vbc_^Qf_WUV^Yp
bVaSVa_S ^V[_c_alf UadTYf `a_c_[_\_S ]_W^_ Yb`_\mX_SQcm XQ`YbY cY`Q \[_5
U\p d[QXQ^Yp _Rlh^lf cV[bc_Slf UQ^^lf ‑ XQ`YbY cY`Q ]a]7 6bcm Y UadTYV
cY`l XQ`YbVZD b ^V[_c_al]Y YX ^Yf ]l bc_\[^ݷ]bp `_XWV7

BdeeY[bQ]Y U_]V^^_T_ Y]V^Y ^QXlSQoc U_]V^^lV Y]V^Q5 `_\dhV^6
^lV YX Ybf_U^_T_ _cRaQblSQ^YV] ^d\p Y\Y R_\VV c_[V^_S b\VSQ7 CQ[5 U_6
]V^^_V Y]p GGG7CD?<I1B?F79>6? Y]VVc caY bdeeY[bQC GGG7CD?<I1B?F79>6?5
CD?<I1B?F79>6? Y `a_bc_ 9>6?7 5_]V^^lV Y]V^Q5 Y]VojYV _RjYZ XQ6
UQ^^lZ bdeeY[b5 [Q[ aQX Y _RaQXdoc U_]V^D Y^QhV T_S_ap5 U_6
]V^ ‑ nc_ 1RVb[_^Vh^_V2 ]^_WVbcS_ U_]V^^lf Y]5^ݷ Y]VojYf ^V[YZ
XQUQ^^lZ _RjYZ bdeeY[b7 >Q`aY]Va5 S U_]V^ CD?<I1B?F79>6? Sf_Upc
aVQ\m^_ Yb`_\mXdV]lV Y]V^Q CD?<I1B?F79>6? Y GGG7CD?<I1B?F79>6?5 ^_
]_Tdc cQ[WV Sf_UYcm Y UadTYV Y]V^Q5 ^Q`aY]Va5 D5CD7CD?<I1B?F79>6?5
=1BC7CD?<I1B?F79>6?5 J:;73<1CC7CD?<I1B?F79>6? Y c7 `7 B\VUdVc _c]VcYcm5

:=HYcQcV\m ]_WVc XQ]VcYcm5 hc_ S ^QiV SaV]p U_]V^l RlSQoc Y [YaY\\YhVb[Y]Y7 Nc_
^V b_SbV] SVa^_C adbb[_pXlh^lV U_]V^l S X_^Vݷ 7aeݷ ^Q bQ]_] UV\V c_WV `aVUbcQS\poc
b_R_Z `_b\VU_SQcV\m^_bcY \QcY^b[Yf Rd[S5 gYea Y UVeYbQ5 `_\dhQV]lV YX adbb[Yf b\_S `_
fYcal] `aQSY\Q]5 YXSVbc^l] [Q[ RMW7
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hc_ U_]V^l S `_\^_] b__cSVcbcSYY b `aYSVUݷ^^l] _`aVUV\V^YV] S[\QUlSQ6
ocbp UadT S UadTQC ^Q`aY]Va5 Y]p J:;73<1CC7CD?<I1B?F79>6? Sf_UYc [Q[ S
U_]V^ 3<1CC7CD?<I1B?F79>6?5 cQ[ Y S U_]V^ CD?<I1B?F79>6?5 Y S U_]V^ `Va6
S_T_ da_S^p 9>6?7 =_W^_ b[QXQcm5 hc_ U_]V^ 3<1CC7CD?<I1B?F79>6? pS\pVc6
bp `_U]^_WVbcS_] 1`_UU_]V^_]2 U_]V^Q CD?<I1B?F79>6?5 `aY nc_] _RQ _^Y
`aVUbcQS\poc b_R_Z `_UU_]V^l U_]V^Q 9>6?5 Q _^5 S bS_o _hVaVUm5 bhYcQVcbp
`_UU_]V^_] [_a^VS_T_ U_]V^Q 7 ;_a^VS_Z U_]V^ _R_X^QhQVcbp c_h[_Z ݷ7ݷ Y
_RkVUY^pVc SbV bdjVbcSdojYV U_]V^l Y U_]V^^lV Y]V^Q7

9VaQafYh^_bcm U_]V^_S ‑ nc_ [Q[ aQX c_ bS_ZbcS_5 [_c_a_V `_XS_\pVc T\_6
RQ\m^_Z RQXV UQ^^lf MW\ Rlcm `_\^_bcmo aQb`aVUV\ݷ^^_Z5 _Rb\dWYSQcmbp
b_c^p]Y clbph MW\6bVaSVa_S5 ^Qf_UpjYfbp S b_SVaiV^^_ aQX^lf ad[Qf5 Y
`aY nc_] YXRVTQcm `_pS\V^Yp Rdcl\_h^lfݷ T_a\liV[ݷ ‑ cQ[Yf ]Vbc5 hVaVX
[_c_alV `a_f_UY\_ Rl b\Yi[_] ]^_T_ XQ`a_b_S Y [_c_alV Rl\_ Rl cpWV\_
7ݷaQbiYaYcmݷ ?Rb\dWYSQ^YV [_^[aVc^_T_ U_]V^Q ]_WVc Rlcm `_adhV^_ USd]
Y\Y R_\VV:> bVaSVaQ]D cQ[YV bVaSVaQ ^QXlSQocbp QSc_aYcQcYS^l]Y U\p UQ^6
^_T_ U_]V^Q7 ?Rlh^_ _UY^ YX QSc_aYcQcYS^lf bVaSVa_S Sl`_\^pVc ed^[gYY
ݷ_T\QS^_Tݷ 1=1CD5B25 Q _bcQ\m^lV ‑ ed^[gYY ݷlf^^ݷ^UhY_`ݷ Y\Y ݷSVU_]lfݷ
1C<1F5C27 3aV]p _c SaV]V^Y SVU_]lV XQ`aQiYSQoc d T\QS^_T_ Q[cdQ\m^do SVa6
bYo Y^e_a]QgYY5 _c^_bpjVZbp [ _Rb\dWYSQV]_]d U_]V^d7 3 b\dhQpf5 [_TUQ
Y^e_a]QgYp YX]V^Y\Qbm ^Q T\QS^_] bVaSVaV5 _^ bQ] _`_SVjQVc _R nc_] `_U6
hY^ݷ^^lf5 hc_Rl _^Y ^V WUQ\Y b\VUdojVT_ `\Q^_S_T_ ]_]V^cQ _R^_S\V^Yp5
^_ UQWV Vb\Y _`_SVjV^YV 1`aVUbcQS\pojVV b_R_Z _U^d UVZcQTaQ]]d2 U_ QU6
aVbQcQ ^V U_ZUݷc ‑ nc_ ^V cQ[ bcaQi^_5 `a_bc_ Y^e_a]QgYp RdUVc _R^_S\V^Q
hdcm `_XWV7

1U]Y^YbcaQc_a U_]V^Q ]_WVc `aY^pcm aViV^YV UV\VTYa_SQcm _Rb\dWY6
SQ^YV `_UU_]V^Q bS_VT_ U_]V^Q UadT_Z Tad``V bVaSVa_S7 3 nc_] b\dhQV XQ
_Rb\dWYSQ^YV XQ`a_b_S `_ U_]V^^l] Y]V^Q]5 Sf_UpjY] S cQ[_Z `_UU_]V^5
RdUVc _cSVhQcm dWV ^_SQp Tad``Q bVaSVa_S5 Q ^V cQ5 [_c_aQp _Rb\dWYSQVc
Ybf_U^lZ U_]V^7 5_]V^ XQ SlhVc_] `_UU_]V^_S5 UV\VTYa_SQ^^lf ^Q UadTYV
bVaSVaQ5 ^QXlSQVcbp U_]V^^_Z X_^_Z 7 @aQSY\m^VV T_S_aYcm5 hc_ QSc_aYcQ6
cYS^lV MW\6bVaSVaQ _Rb\dWYSQoc ^V U_]V^ [Q[ cQ[_S_Z5 Q U_]V^^do X_^d7

5_]V^^Qp X_^Q _Rlh^_ e_a]YadVcbp S SYUV cV[bc_S_T_ eQZ\Q5 b_UVaWQ6
jVT_ XQ`YbY7 9X ncYf XQ`YbVZ b_bc_Yc RQXQ UQ^^lf MW\5 Q ed^[gY_^Ya_SQ^YV
MW\ [Q[ bYbcV]l b_bc_Yc S c_]5 hc_Rl `_ XQUQ^^_]d U_]V^^_]d Y]V^Y ^QZcY
^dW^lZ QSc_aYcQcYS^lZ bVaSVa Y `_\dhYcm _c ^VT_ XQ`Ybm ^dW^_T_ cY`Q \YR_
^Vb[_\m[_ cQ[Yf XQ`YbVZ ‑ R_\miY^bcS_ cY`_S U_`db[Qoc ]^_WVbcSV^^_bcm7
@aY]Va eQZ\Q U_]V^^_Z X_^l `aYSVUݷ^ ^Q aYb7 ?7@7 @_pb^Y]5 hc_ bY]S_\_]
ݷIݷ _R_X^QhQVcbp bQ] U_]V^5 U\p [_c_a_T_ ^Q`YbQ^ eQZ\ X_^l5 Q SbV `a_hYV
U_]V^^lV Y]V^Q S eQZ\V X_^l bhYcQocbp _c^_bYcV\m^l]Y 1c_ Vbcm [ ^Y]
U_RQS\pVcbp Y]p cV[djVT_ U_]V^Q25 Vb\Y c_\m[_ S [_^gV ^V `_bcQSYcm c_h[d7
B_RbcSV^^_ T_S_ap5 S aQbb]QcaYSQV]_] eQZ\V c_h[Q bc_Yc S [_^gV SbVf Y]5^ݷ

:>CV_aVcYhVb[Y ]_W^_ Yb`_\mX_SQcm Y _UY^ bVaSVa5 ^_ YX b__RaQWV^YZ ^QUݷW^_bcY cQ[
UV\Qcm ^V aV[_]V^UdVcbp5 SVUm \oR_Z [_]`mocVa f_cp Rl Y^_TUQ `aYf_UYcbp `VaVXQTad6
WQcm7
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AYb7 ?7@7 EQZ\ U_]V^^_Z X_^l CD?<I1B?F79>6?

[a_]V ݷGGGݷ 1`_b[_\m[d XUVbm Y]VVcbp S SYUd GGG7CD?<I1B?F79>6?27 8QTQU_h6
^_V RW S [QWU_Z bca_[V d[QXlSQVc ^Q [\Qbb XQ`YbVZ 1^Q`_]^Y]5 hc_ [\Qbb
RW ‑ VUY^bcSV^^lZ5 [_c_alZ aVQ\m^_ Yb`_\mXdVcbp S MW\27

8Q`Ybm \XJ 1CD1BD ?6 1ED8?B9DI2 _X^QhQVc5 hc_ U\p UQ^^_T_ Y]V^Y Y]VVcbp _c6
UV\m^lZ eQZ\ X_^l 1S ^QiV] b\dhQV nc_ cQ[ Y Vbcm27 8Q`YbY W\ 1>1=5 C5BF5B2
d[QXlSQoc U_]V^^lV bVaSVaQ5 _Rb\dWYSQojYV UQ^^lZ U_]V^D ^Q bQ]_] UV\V
^QR_a bVaSVa_S5 _Rb\dWYSQojYf U_]V^5 XQUQݷcbp XQ`Ybp]Y S SliVbc_pjVZ
X_^V 1S UQ^^_] b\dhQV ‑ S X_^V 9>6?25 Y cVf^YhVb[Y Yb`_\mXdocbp Y]V^^_
XQ`YbY W\ YX SliVbc_pjVZ X_^l5 ^_ bhYcQVcbp f_a_iY] c_^_] `_UUVaWYSQcm
S bS_VZ b_RbcSV^^_Z X_^V c_c WV ^QR_a W\6XQ`YbVZ7 8Q`Ybm Va XQUQݷc ]QiY^d5
_RaQRQclSQojdo n\V[ca_^^do `_hcd U\p UQ^^_T_ U_]V^^_T_ Y]V^Y5 XQ`Ybm J
1U\p Y]V^Y I5 hc_ _X^QhQVc CD?<I1B?F79>6?2 d[QXlSQVc 9@6QUaVb5 [_c_alZ b_6
_cSVcbcSdVc U_]V^^_]d Y]V^Y CD?<I1B?F79>6?5 Q XQ`Ybm LWJVN U\p Y]V^Y GGG
1c_ Vbcm GGG7CD?<I1B?F79>6?2 `aVU`YblSQVc aQbb]QcaYSQcm nc_ Y]p [Q[ bY^_6
^Y] UadT_T_ Y]V^Y 1^Q bQ]_] UV\V nc_ UadT_V Y]p ‑ F1B1>:9<73B?3?7>5D ‑
c_WV `aV_RaQXdVcbp S c_c WV bQ]lZ 9@6QUaVb27

D`_]p^V] Vjݷ ^Vb[_\m[_ Y^cVaVb^lf S_X]_W^_bcVZ eQZ\_S U_]V^^lf
X_^7 3]Vbc_ ]\QUiVT_ c_[V^Q S U_]V^^_] Y]V^Y ]_W^_ d[QXQcm XSݷXU_h[d
Dݷ3ݷ nc_ RdUVc _X^QhQcm5 hc_ d[QXQ^^do XQ`Ybm b\VUdVc _cUQSQcm S _cSVc ^Q
XQ`a_bl5 S [_c_alf S]Vbc_ XSݷXU_h[Y ]_WVc bc_pcm hc_ dT_U^_7 CQ[5 Vb\Y Rl
]l S^Vb\Y S ^Qi `aY]Va^lZ eQZ\ X_^l XQ`Ybm Sa_UV

3731=@ RW J :BA7>:7:997@;

‑ c_ 9@6QUaVb :BA7>:7:997@; bYbcV]Q MW\ bcQ\Q Rl _cUQSQcm S _c6
SVc ^Q XQ`a_bl GGG731=@7CD?<I1B?F79>6?5 F1CI1731=@7CD?<I1B?F79>6?5
12B1;1412B1731=@7CD?<I1B?F79>6? Y c7 `7

5\p UV\VTYa_SQ^Yp `_UU_]V^Q U_bcQc_h^_ XQ^VbcY S X_^d Ybf_U^_6
T_ U_]V^Q b__cSVcbcSdojYV XQ`YbY7 >Q`aY]Va5 hc_Rl UV\VTYa_SQcm U_6
]V^ caVcmVT_ da_S^p 5H1=@<57CD?<I1B?F79>6? bVaSVaQ] >C:75H1=@<573?= Y
>C;75H1=@<573?=5 U_bcQc_h^_ S U_]V^^do X_^d CD?<I1B?F79>6? S^VbcY cQ[YV
bca_[YC
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5H1=@<5 RW W\ >C:75H1=@<573?=7
5H1=@<5 RW W\ >C;75H1=@<573?=7

B UV\VTYa_SQ^YV] `_UU_]V^_S bSpXQ^Q U_S_\m^_ XQRQS^Qp `a_R\V]Q5 ^VYX]V^6
^_ SlXlSQojQp cadU^_bcY d ^QhY^QojYf bYbQU]Y^_S7 6b\Y U_]V^^_V Y]p
1U_]V^ 𝑁 + 16T_ da_S^p2 UV\VTYadVcbp ^Q MW\6bVaSVaQ5 Y]V^Q [_c_alf bQ]Y
aQb`_\QTQocbp S UV\VTYadV]_] `_UU_]V^V5 c_ U\p ncYf bVaSVa_S caVRdVcbp
^Q\YhYV XQ`YbVZ cY`Q J S SliVbc_pjVZ X_^V7 CQ[5 U_]V^ CD?<I1B?F79>6? UV6
\VTYa_SQ^ ^Q MW\6bVaSVaQ5 Y]V^Q [_c_alf aQb`_\_WV^l XQ VT_ `aVUV\Q]YD
Vb\Y Rl VT_ ^dW^_ Rl\_ UV\VTYa_SQcm ^Q bVaSVaQ5 Y]V^Q [_c_alf bQ]Y ^Qf_6
Upcbp S nc_] U_]V^V ‑ ^Q`aY]Va5 ^Q bVaSVaQ b Y]V^Q]Y >C:7CD?<I1B?F79>6?
Y >C;7CD?<I1B?F79>6? ‑ c_ U\p ncYf Y]ݷ^ `aYi\_bm Rl S U_]V^^_Z X_^V 9>6?
aQb`_\_WYcm XQ`YbY cY`Q J7 ?Rkpb^pVcbp nc_ _hV^m `a_bc_C hc_Rl _RaQcYcm6
bp [ MW\6bVaSVaQ]5 ^dW^_ X^Qcm5 ^Q [Q[Yf 9@6QUaVbQf _^Y ^Qf_UpcbpD Vb\Y
Rl S SliVbc_pjVZ U_]V^^_Z X_^V ^V Rl\_ b__cSVcbcSdojYf XQ`YbVZ5 _RaQ6
jV^YV [ QSc_aYcQcYS^l] bVaSVaQ] U\p UV\VTYa_SQ^^_T_ `_UU_]V^Q _[QXQ\_bm
Rl ^VS_X]_W^l]7 CQ[YV XQ`YbY ^QXlSQocbp b[\VYSQojY]Y 17<E5 B53?B4C27

AVTYbcaYadp U_]V^^lV Y]V^Q5 ]l hQjV SbVT_ Y]VV] UV\_ b U_]V^Q]Y Sc_6
a_T_ da_S^p7 5_]V^l `VaS_T_ da_S^p5 cQ[YV [Q[ 9>6?5 3?=5 >5D5 BE Y c7 `5 c_WV
UV\VTYadocbpD Yf UV\VTYa_SQ^YV Sl`_\^pVcbp ^Q cQ[ ^QXlSQV]lf [_a^VSlf
bVaSVaQf5 _Rb\dWYSQojYf [_a^VS_Z U_]V^ 1c_h^VV5 [_a^VSdo X_^d27 CV[djYZ
b`Yb_[ [_a^VSlf bVaSVa_S ‑ nc_ ^V[Qp _RjVU_bcd`^Qp Y^e_a]QgYp5 ^V_Rf_6
UY]Qp U\p `VaSYh^_Z ^Qbca_Z[Y \oR_T_ MW\6bVaSVaQ7 ; bhQbcmo5 YX]V^V^Yp
S b`Yb_[ [_a^VSlf bVaSVa_S S^_bpcbp U_bcQc_h^_ aVU[_5 `aYhݷ] Vb\Y _UY^ YX
bVaSVa_S ]V^pVc bS_Z QUaVb5 _bcQ\m^lV Vjݷ ^Vb[_\m[_ \Vc _bcQocbp aQR_cQcm
^Q `aVW^Yf QUaVbQf5 cQ[ hc_ UQWV Vb\Y QU]Y^YbcaQc_a MW\6bVaSVaQ ^V db\V6
UY\ XQ ^_S_bcp]Y5 VT_ bVaSVa U_\T_V SaV]p ^V dcaQcYc aQR_c_b`_b_R^_bcY7

BVZhQb [_a^VS_Z U_]V^ _Rb\dWYSQoc :< ݷTYhVb[Yf_\ݷ bVaSVa_SC
17B??D6C5BF5BC7>5D5 27B??D6C5BF5BC7>5D5 7775 =7B??D6C5BF5BC7>5D7 ;QWU_6
]d YX ncYf Y]ݷ^ `aY`YbQ^ [Q[ QUaVb `a_c_[_\Q RYF=5 cQ[ Y QUaVb `a_c_[_\Q
RYF?7 @aY nc_] SbV ncY bVaSVaQ5 XQ Yb[\ohV^YV] _U^_T_ 1`_U Rd[S_Z 225 ^Q
bQ]_] UV\V `aVUbcQS\poc b_R_Z gV\_V ]^_WVbcS_ ݷ]aV`\Yݷ ‑ eYXYhVb[Yf
[_]`mocVa_S5 aQX]Vjݷ^^lf S bQ]lf aQX^lf c_h[Qf ]YaQ7 CQ[5 ^Q ]_]V^c
^Q`YbQ^Yp nc_T_ cV[bcQ S =_b[SV Rl\Y aQX]VjV^l aV`\Y[Y [_a^VSlf bVa6
SVa_S 5ݷOݷ 5ݷSݷ ݷTݷ Y 5ݷUݷ S BQ^[c6@VcVaRdaTV ‑ aV`\Y[Y 5ݷRݷ ݷSݷ Y 5ݷTݷ Q
R_\miV SbVT_ aV`\Y[ `_ SbV]d ]Yad ‑ :>A ‑ `_UUVaWYSQ\_bm U\p bVaSVaQ
7ݷUݷ

;_^Vh^_5 Vb\Y Rl [QWUlZ MW\6XQ`a_b `a_f_UY\ hVaVX [_a^VSlV bVaSVaQ5
9^cVa^Vc ^V b`Qb\Y Rl ^Y[Q[YV dfYjaV^Yp ‑ b cQ[_Z ^QTadX[_Z ^V b`aQSY6
\Ybm Rl Y UVbpc[Y clbph ]QiY^7 ; bhQbcmo5 XQ`a_bl5 _RaQjݷ^^lV [ [_a6
^VSl] bVaSVaQ] ‑ ^Q bQ]_] UV\V ^V cQ[_V dW hQbc_V b_RlcYV7 5V\_ S c_]5
hc_ [QWUlZ MW\6bVaSVa5 _Rb\dWYSQojYZ `_\mX_SQcV\VZ5 XQ`_]Y^QVc SbV
XQ`YbY5 [_c_alV hVaVX ^VT_ `a_f_Upc5 Y `_]^Yc Yf5 `_[Q U\p ^Yf ^V YbcVhݷc
dbcQ^_S\V^^_V SaV]p WYX^Y D9=56D?6<9F57 6b\Y MW\6bVaSVad `_caVR_SQ\Qbm Y^6
e_a]QgYp S [Q[_]6^YRdUm U_]V^V Sc_a_T_ da_S^p5 [_^hQojV]bp ^Q 3?=5 c_
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V]d `aYUݷcbp _RaQcYcmbp [ [_a^VSl] bVaSVaQ]5 hc_Rl dX^Qcm5 [Q[YV bVaSV6
aQ _Rb\dWYSQoc U_]V^ 3?=D SaV]p WYX^Y U\p ncYf XQ`YbVZ dbcQ^_S\V^_ S =A
hQb_S5 cQ[ hc_ ncQ Y^e_a]QgYp _bcQ^Vcbp S `Q]pcY bVaSVaQ ^QU_\T_C Vb\Y ^V
`VaVXQ`db[Qcm VT_5 c_ b\VUdojVV _RaQjV^YV [ [_a^VSl] bVaSVaQ] XQ b`Yb6
[_] bVaSVa_S U_]V^Q 3?= aQ^miV hV] hVaVX US_V bdc_[ ^V `a_YX_ZUݷc7 C_ WV
bQ]_V ]_W^_ b[QXQcm Y `a_ UadTYV U_]V^l `VaS_T_ da_S^p5 ^d Q bQ]Yf ncYf
U_]V^_S ^V cQ[ ]^_T_ ‑ SbVT_ ^Vb[_\m[_ b_cV^5 Y _Rlh^_ `_\mX_SQcV\Y _U^_6
T_ _cUV\m^_ SXpc_T_ MW\6bVaSVaQ [ R_\miY^bcSd U_]V^_S `VaS_T_ da_S^p ^V
_RaQjQocbp7

?7<7 BYbcV]Q b_[Vc_S S ?B ^>9H

5SV `aVUlUdjYV T\QSl `_XS_\Y\Y ^Q] b_bcQSYcm _RjVV S`VhQc\V^YV _
[_]`mocVa^lf bVcpfD cV`Vam ^QbcQ\_ SaV]p SVa^dcmbp [ Y^cVaeVZbd bYbcV]6
^lf SlX_S_S ?B ^>9H Y ^QdhYcmbp `YbQcm `a_TaQ]]l5 Yb`_\mXdojYV bVcm U\p
SXQY]_UVZbcSYp UadT b UadT_] Y b UadTY]Y `a_TaQ]]Q]Y7 BYbcV]l bV]VZbcSQ
^>9H 1Q S b_SaV]V^^lf db\_SYpf ‑ S__RjV SbV bdjVbcSdojYV _`VaQgY_^^lV
bYbcV]l2 `aVU_bcQS\poc `_\mX_SQcV\mb[Y] XQUQhQ] U_bcd` [ S_X]_W^_bcp]
bVcY hVaVX cQ[ ^QXlSQV]lV b_[Vcl Y\Y5 T_S_ap bca_WV5 hVaVX bYbcV]^lV
SlX_Sl5 b`VgYeY[QgYp [_c_alf Yb`_\mXdVc `_^pcYV b_[VcQ7 9XdhV^YV] cQ6
[Yf bYbcV]^lf SlX_S_S ]l Y XQZ]ݷ]bp S nc_Z T\QSV7

?7<7:7 BV]VZbcSQ QUaVbQgYY Y cY`l SXQY]_UVZbcSYp

5Qcm bca_T_V _`aVUV\V^YV b_[VcQ5 [Q[ S_UYcbp5 b_SVaiV^^_ ^VS_X]_W^_7
?TaQ^YhY]bp XQ]VhQ^YV]5 hc_ b_[Vc 1Q^T\7 C?3;5D2 ‑ nc_ _RkV[c pUaQ _`V6
aQgY_^^_Z bYbcV]l5 hVaVX [_c_alZ `a_Ybf_UYc bVcVS_V SXQY]_UVZbcSYV:?7 >Q
b_[Vc [Q[ QRbcaQ[c^lZ _RkV[c Y]Vocbp USV b_SVaiV^^_ aQX^lV c_h[Y XaV6
^Yp7 @a_gVbb5 b_XUQSiYZ 1Y\Y Yb`_\mXdojYZ2 b_[Vc U\p bSpXY b UadTY]Y
`a_gVbbQ]Y5 SYUYc VT_ [Q[ ^Vhc_5 ݷWYSdjVVݷ S pUaV ?B Y _`aVUV\ݷ^^l]
_RaQX_] aVQTYadojVV ^Q bYbcV]^lV SlX_Sl7 3bV _bcQ\m^lV dhQbc^Y[Y bVcV6
S_T_ SXQY]_UVZbcSYp S_b`aY^Y]Qoc b_[Vc [Q[ ncQ[do 1VbcVbcSV^^_5 bdTdR_
QRbcaQ[c^do2 5ݷQ]RaQXdadݷ SYUY]do YXS^V bYbcV]l5 ^Q [_c_a_Z ݷ^Q`YbQ^ݷ
_`aVUV\ݷ^^lZ QUaVb Y hVaVX [_c_ado ]_W^_ SXQY]_UVZbcS_SQcm b [V]6c_5 aQ6
R_cQojY] S^dcaY bYbcV]l7

3 ?B ^>9H b b_[Vc_] bSpXlSQVcbp eQZ\_SlZ UVb[aY`c_aD S hQbc^_bcY5
aQR_cQ b b_[Vc_] ]_WVc Rlcm XQSVaiV^Q _Rlh^l] SlX_S_] 3<?C57 5\p YUV^6
cYeY[QgYY b_[Vc_S 1Y\Y5 c_h^VV5 QR_^V^c_S bSpXY2 S bVcpf Yb`_\mXdocbp QU6
aVbQ 7 3 XQSYbY]_bcY _c Yb`_\mXdV]lf `a_c_[_\_S QUaVbQ ]_Tdc SlT\pUVcm

:?Nc_ ^V\mXp bhYcQcm _`aVUV\V^YV] b_[VcQ f_cp Rl `_ c_Z `aYhY^V5 hc_ _b^_SQ^^_V
^Q b_[VcQf SXQY]_UVZbcSYV ^V _RpXQcV\m^_ `a_Ybf_UYc `_ bVcY5 Q SXQY]_UVZbcSYV `_ bVcY
RlSQVc _b^_SQ^_ ^V c_\m[_ ^Q b_[VcQf ‑ S_ Sbp[_] b\dhQV5 aQ^miV bdjVbcS_SQ\Y Y UadTYV
`a_TaQ]]^lV Y^cVaeVZbl U\p aQR_cl b bVcmo5 cQ[YV [Q[ \][NJV\7



?7<7 BYbcV]Q b_[Vc_S S ?B ^>9H =>:

b_SVaiV^^_ `_6aQX^_]d7 CQ[5 _RbdWUQp S =7;7?ݷ YUV^cYeY[QgYo QR_^V^c_S bV6
cVS_T_ SXQY]_UVZbcSYp `aY Yb`_\mX_SQ^YY `a_c_[_\_S ^MY Y ]LY5 ]l SSV\Y
`_^pcYV bVcVS_T_ `_acQ5 [_c_alZ `_XS_\pVc YUV^cYeYgYa_SQcm dhQbc^Y[_S
SXQY]_UVZbcSYp S^dcaY _U^_Z bYbcV]l5 c_TUQ [Q[ bQ]Q bYbcV]Q YUV^cYeYgY6
adVcbp 9@6QUaVb_]7 NcQ `QaQ ‑ 9@6QUaVb `\ob ^_]Va `_acQ ‑ [Q[ aQX Y b_bcQS6
\pVc bVcVS_Z QUaVb U\p b_[VcQ `aY Yb`_\mX_SQ^YY `a_c_[_\_S bV]VZbcSQ RY7

?hVSYU^_5 hc_ Vb\Y `a_YX_ZUݷc hdU_ Y 9^cVa^Vc Sbݷ WV `VaVZUݷc ^Q `a_6
c_[_\ RYF?5 c_ U\p `aVUbcQS\V^Yp bVcVSlf QUaVb_S `_caVRdocbp b_SVaiV^^_
Y^lV bcad[cdal UQ^^lfC S bQ]_] UV\V5 U\p 9@6QUaVbQ ^dW^_ RdUVc dWV ^V =
RQZcQ5 Q :?7 B UadT_Z bc_a_^l5 S bVcpf5 `_bca_V^^lf `_ cVf^_\_TYY [_]`Q6
^YY W?F5<< Y SliVUiYf YX d`_caVR\V^Yp baQS^YcV\m^_ ^VUQS^_ 1`_UUVaW[Q
ncYf `a_c_[_\_S U\p U9>EH Y K\M bdjVbcSdVc U_ bYf `_a25 Yb`_\mX_SQ\bp
bcV[ `a_c_[_\_S RYa8\Ya7 3 aQ][Qf ncYf `a_c_[_\_S QUaVb b_[VcQ b_bc_Yc
YX caVf hQbcVZC =6RQZc^_T_ ^_]VaQ bVcY5 ?6RQZc^_T_ ^_]VaQ ]QiY^l 1f_bcQ2 Y
;6RQZc^_T_ ^_]VaQ b_[VcQ7 BdjVbcSdoc Y UadTYV bV]VZbcSQ `a_c_[_\_S7 ;a_6
]V c_T_5 _cUV\m^lZ b`VgYQ\m^lZ SYU b_[Vc_S `aVU^QX^QhV^ U\p bSpXY `a_6
gVbb_S S aQ][Qf _U^_Z ]QiY^lD S [QhVbcSV QUaVb_S cQ[YV b_[Vcl Yb`_\mXdoc
Y]V^Q b`VgYQ\m^lf eQZ\_S S eQZ\_S_Z bYbcV]V7

>Vb]_cap ^Q cQ[YV aQX\YhYp5 ]VWUd aQX^l]Y SYUQ]Y SXQY]_UVZbcSYp
_hV^m ]^_T_ _RjVT_7 3 \oR_] b\dhQV Rl\_ Rl [QcVT_aYhVb[Y ^V`aYV]\V]_
]_UYeYgYa_SQcm Y^cVaeVZb pUaQ _`VaQgY_^^_Z bYbcV]l Y `VaVUV\lSQcm Sbݷ
`aY[\QU^_V `a_TaQ]]^_V _RVb`VhV^YV `aY U_RQS\V^YY `_UUVaW[Y _hVaVU^_T_
bV]VZbcSQ `a_c_[_\_S7 9]V^^_ `_nc_]d SSVUV^Q `_UbYbcV]Q b_[Vc_S ‑ bS_VT_
a_UQ _RjYZ X^Q]V^QcV\m U\p SbVf S_X]_W^lf SYU_S bVcVS_T_ SXQY]_UVZbcSYp
`a_gVbb_S7 @aY b_XUQ^YY b_[VcQ d[QXlSQVcbp5 [ [Q[_]d bV]VZbcSd QUaVbQ6
gYY 1Q^T\7 144B5CC 61=9<I2:@ ^_SlZ b_[Vc RdUVc `aY^QU\VWQcm7 >QR_a `_U6
UVaWYSQV]lf bV]VZbcS ]_WVc Rlcm aQbiYaV^ U_RQS\V^YV] b__cSVcbcSdojYf
]_Ud\VZ S pUa_ Y ^Q`YbQ^YV] `aY[\QU^lf `a_TaQ]]5 aQR_cQojYf b ^_Sl]Y
QUaVbQ]YD `aY nc_] bYbcV]^lV SlX_Sl _bcQ^dcbp `aVW^Y]Y5 Q X^QhYc5 ^V `aY6
Uݷcbp `VaVUV\lSQcm bYbcV]^lV RYR\Y_cV[Y Y `a_TaQ]]l5 ^V Yb`_\mXdojYV
^_SlV `a_c_[_\l7

;a_]V Yb`_\mXdV]_T_ bV]VZbcSQ QUaVbQgYY5 `aY b_XUQ^YY b_[VcQ ^dW^_
d[QXQcm cY` SXQY]_UVZbcSYp 7 ?RbdWUQp S =7;7?ݷ `a_c_[_\l caQ^b`_ac^_6
T_ da_S^p5 ]l d`_]p^d\Y USQ _b^_S^lf cY`Q SXQY]_UVZbcSYp ‑ UVZcQTaQ]]6
^lZ Y `_c_[_SlZD Yf ]l Y RdUV] aQbb]QcaYSQcm7 PUaQ _`VaQgY_^^lf bYbcV]
1S c_] hYb\V U9>EH Y OB55K\M2 _Rlh^_ `_UUVaWYSQoc b_[Vcl b UadTY]Y cY`Q6
]Y SXQY]_UVZbcSYp5 ^_ ^V[_c_alV YX ^Yf ^VU_bcd`^l S bV]VZbcSV `a_c_[_\_S
]LY8RY 1c_ Vbcm S R_\miY^bcSV b_SaV]V^^lf [_]`mocVa^lf bVcVZ25 UadTYV
_[QXlSQocbp _b_RV^^_bcmo [_^[aVc^_T_ pUaQ 1^Q`aY]Va5 B1G C?3;5DC S ?B
U9>EH25 Q Yf aQbb]_caV^YV `_caVR_SQ\_ Rl aQbb[QXQ _ U_bcQc_h^_ b`VgYeYhV6
b[Yf bS_ZbcSQf bYbcV]l7

:@HQbc_ Yb`_\mXdVcbp cQ[WV cVa]Y^ bV]VZbcS_ `a_c_[_\_S 1Q^T\7 @B?D?3?< 61=9<I27 Nc_
bY^_^Y]l7



=>; BVcY Y `a_c_[_\l

>Q`_]^Y]5 hc_ `aY UVZcQTaQ]]^_] SXQY]_UVZbcSYY ^Q b_[VcV U_bcd`6
^l USV _b^_S^lV _`VaQgYYC `VaVUQhQ Y `aYݷ] `Q[VcQ UQ^^lf 1UVZcQTaQ]6
]l25 `aYhݷ] aQX]Va `Q[VcQ5 S__RjV T_S_ap5 _TaQ^YhV^D S hQbc^_bcY5 U\p ^MY
_TaQ^YhV^YV ]Q[bY]Q\m^_Z U\Y^l UVZcQTaQ]]l _Rdb\_S\V^_ ]Q[bY]Q\m^_Z
U\Y^_Z `Q[VcQ5 `VaVUQSQV]_T_ hVaVX bVcVSlV b_VUY^V^Yp 1cQ[ ^QXlSQV]lZ
=1H9=1< DB1>C65B E>9D5 V]^25 [_c_a_V S R_\miY^bcSV b\dhQVS b_bcQS\pVc :>99
RQZc5 hc_5 XQ SlhVc_] U\Y^l XQT_\_S[_S RY Y ^MY5 _bcQS\pVc ^Q bQ]d UVZcQ6
TaQ]]d :=<; RQZcQ7 >Y[c_5 b UadT_Z bc_a_^l5 ^V TQaQ^cYadVc5 hc_ V]^ ^Q
SbVf bVcVSlf b_VUY^V^Ypf5 [_c_alV SbcaVcpcbp ^Q `dcY SQiVT_ `Q[VcQ5 RdUVc
b_bcQS\pcm Y]V^^_ :>99 RQZc7 3 [OL@B:5 _`aVUV\pojV] `a_c_[_\ RYF=5 b_UVa6
WYcbp aV[_]V^UQgYp U\p SbVf bVcVSlf f_bc_S `aY^Y]Qcm `Q[Vcl U\Y^_Z f_cp
Rl >@? RQZc 5ݷcVc_S]_ݷ1 c7 V7 Tad`` `_ S_bV]m RYc25 hc_ _bcQS\pVc ^Q UVZcQ6
TaQ]]d >9A RQZcD UVZcQTaQ]]l R�_\miVT_ aQX]VaQ aV[_]V^U_SQ^_ _c`aQS\pcm
c_\m[_ `aY ^Q\YhYY SVb[Yf _b^_SQ^YZ U\p `aVU`_\_WV^Yp _ U_bcQc_h^_bcY
aQX]VaQ V]^ `_ SbV]d `dcY b\VU_SQ^Yp `Q[VcQ7 @VaVUQ^^lZ `Q[Vc ]_WVc
Rlcm `_cVap^ Y\Y5 ^Q_R_a_c5 b\dhQZ^_ bUdR\Ya_SQ^5 c_ Vbcm `_\dhV^_ RdUVc
USQ Y\Y R_\VV _UY^Q[_Slf `Q[VcQD USQ `VaVUQ^^lf `Q[VcQ ]_Tdc `aYZcY `_\d6
hQcV\o S _RaQc^_] `_apU[V7 ;Q[ dWV T_S_aY\_bm5 `aY cQ[_] aVWY]V aQR_cl
_RVb`VhV^YV ^QUݷW^_bcY \_WYcbp ^Q `_\mX_SQcV\mb[do `a_TaQ]]d 1`aY\_6
WV^YV27

@_c_[_SlZ cY` SXQY]_UVZbcSYp `aVU_bcQS\pVc `aY[\QU^_]d `a_TaQ]6
]Ybcd Y\\oXYo ^QUݷW^_T_ USd^Q`aQS\V^^_T_ [Q^Q\Q `VaVUQhY UQ^^lf7 5Q^6
^lV ]_Tdc Rlcm XQ`YbQ^l S [Q^Q\ `_agYp]Y \oR_T_ aQX]VaQD TQaQ^cYadVcbp5
hc_ ^Q UadT_] [_^gV UQ^^lV \YR_ RdUdc `_\dhV^l RVX `_cVam Y S c_] WV
`_apU[V5 \YR_ ^V RdUdc `_\dhV^l S__RjVC b_VUY^V^YV S nc_] b\dhQV RdUVc
aQX_aSQ^_ b eY[bQgYVZ _iYR[Y7 @aY Yb`_\mX_SQ^YY `_c_[_S_T_ SXQY]_UVZ6
bcSYp XQR_cd _ `VaVUQhV `_UcSVaWUV^YZ5 _ aQbbcQ^_S[V `Q[Vc_S S Ybf_U^_]
`_apU[V5 _ `_Sc_a^_Z `VaVUQhV `_cVap^^lf `Q[Vc_S Y c7 `7 RVaݷc ^Q bVRp _`V6
aQgY_^^Qp bYbcV]Q7

B_[Vc S ?B ^>9H b_XUQݷcbp b `_]_jmo bYbcV]^_T_ SlX_SQ5 [_c_alZ cQ[ Y
^QXlSQVcbp C?3;5DC

9>D C?3;5D19>D 61=9<I5 9>D DI@55 9>D @B?D?3?<2D

@QaQ]Vca 61=9<I XQUQݷc Yb`_\mXdV]_V bV]VZbcS_ QUaVbQgYY7 =l RdUV] aQb6
b]QcaYSQcm USQ YX ^YfC JOhRWN] U\p SXQY]_UVZbcSYp `_ bVcY `_baVUbcS_]
`a_c_[_\_S ]LY8RY 1QUaVb b_[VcQ S nc_] b\dhQV `aVUbcQS\pVc b_R_Z `Qad
9@6QUaVb8`_ac2 Y JOh^WRa U\p SXQY]_UVZbcSYp S aQ][Qf _U^_Z ]QiY^l 1S nc_]
b\dhQV QUaVb b_[VcQ `aVUbcQS\pVc b_R_Z Y]p eQZ\Q27 @QaQ]Vca DI@5 XQUQݷc
cY` SXQY]_UVZbcSYpD [_^bcQ^cQ \XLTh\][NJV b__cSVcbcSdVc `_c_[_S_]d SXQY6
]_UVZbcSYo5 [_^bcQ^cQ \XLThMP[JV ‑ UVZcQTaQ]]^_]d7 >Q[_^Vg5 `_b\VU^YZ
`QaQ]Vca XQUQݷc [_^[aVc^lZ Yb`_\mXdV]lZ `a_c_[_\7 5\p aQbb]QcaYSQV]lf
^Q]Y USdf bV]VZbcS QUaVbQgYY Y USdf cY`_S SXQY]_UVZbcSYp `a_c_[_\ _U^_6
X^Qh^_ _`aVUV\pVcbp X^QhV^Yp]Y `VaSlf USdf `QaQ]Vca_S5 cQ[ hc_ S [QhV6
bcSV nc_T_ `QaQ]VcaQ SbVTUQ ]_W^_ d[QXQcm hYb\_ 97 =_W^_5 S`a_hV]5 d[Q6



?7<7 BYbcV]Q b_[Vc_S S ?B ^>9H =><

XQcm Y X^QhV^YV [_^[aVc^_T_ `a_c_[_\QC RYY[X]Xh]LY U\p ]LY Y RYY[X]Xh^MY
U\p ^MY7

3lX_S S_XSaQjQVc 6: S b\dhQV _iYR[YD S b\dhQV db`VfQ S_XSaQjQVcbp ^_6
]Va eQZ\_S_T_ UVb[aY`c_aQ5 bSpXQ^^_T_ b b_XUQ^^l] b_[Vc_]7

?7<7;7 B_[Vc Y VT_ bVcVS_Z QUaVb

5\p c_T_5 hc_Rl b b_[Vc_] ]_T dbcQ^_SYcm b_VUY^V^YV 1Y\Y _c`aQSYcm V]d
UVZcQTaQ]]d2 UadT_Z dhQbc^Y[ bVcVS_T_ SXQY]_UVZbcSYp5 ^dW^_5 _hVSYU^_5
^V[_V baVUbcS_ YUV^cYeY[QgYY ‑ QUaVb b_[VcQ 5 [_c_alZ5 [Q[ dWV T_S_aY6
\_bm S `aVUlUdjV] `QaQTaQeV5 S XQSYbY]_bcY _c Yb`_\mXdV]_T_ bV]VZbcSQ
QUaVbQgYY ]_WVc Y]Vcm bdjVbcSV^^_ aQX^lZ SYU7 B^QRUYcm b_[Vc QUaVb_]
]_W^_ b `_]_jmo bYbcV]^_T_ SlX_SQ 29>4C

9>D 29>419>D C?3;645 CDBE3D C?3;144B 3144B5 9>D 144B<5>2D

‑ TUV C?3;64 ‑ UVb[aY`c_a b_[VcQ5 `_\dhV^^lZ S aVXd\mcQcV Sl`_\^V^Yp
SlX_SQ C?3;5DD 144B ‑ d[QXQcV\m ^Q bcad[cdad5 b_UVaWQjdo QUaVbD ^Q[_^Vg5
144B<5> ‑ aQX]Va bcad[cdal QUaVbQ S RQZcQf7

3lX_S 29>4 S_XSaQjQVc 9 S b\dhQV db`VfQ5 6: S b\dhQV _iYR[Y7 DhcYcV5
hc_ bdjVbcSdVc ]^_WVbcS_ bYcdQgYZ5 S [_c_alf SlX_S 29>4 ]_WVc ^V `a_ZcYD
^Q`aY]Va5 _iYR[Q `a_YX_ZUVc `aY `_`lc[V Yb`_\mX_SQ^Yp `aYSY\VTYa_SQ^6
^_T_ ^_]VaQ `_acQ 1_c : U_ :9;<2 Y\Y `_acQ5 [_c_alZ ^Q UQ^^_Z ]QiY^V
dWV [V]6c_ XQ^pc 1S_X]_W^_5 UadT_Z SQiVZ `a_TaQ]]_Z27 @_nc_]d _RaQR_c[Q
_iYR_[ `aY SlX_SV 29>4 _b_RV^^_ SQW^Q7

AVQ\m^_ S [QhVbcSV `QaQ]VcaQ 144B Yb`_\mXdVcbp ^V bcad[cdaQ cY6
`Q C?3;144B5 Q bcad[cdaQ UadT_T_ cY`Q5 [_c_alZ XQSYbYc _c Yb`_\mXdV6
]_T_ bV]VZbcSQ QUaVbQgYY7 3 bV]VZbcSV JOhRWN] Yb`_\mXdVcbp bcad[cdaQ
CDBE3D C?3;144Bh9>5 d]VojQp faQ^Ycm `Qad 6QUaVb@9ݷ 4 `_ac7ݷ NcQ bcad[6
cdaQ Y]VVc b\VUdojYV `_\pC

∙ C9>h61=9<I ‑ _R_X^QhQVc bV]VZbcS_ QUaVbQgYYD
∙ C9>h@?BD ‑ XQUQݷc ^_]Va `_acQ S bVcVS_] `_apU[V RQZc_S5 [_c_alZ

]_WVc _c\YhQcmbp _c `_apU[Q RQZc_S5 Yb`_\mXdV]_T_ ^Q UQ^^_Z ]QiY^VD
∙ C9>h144B ‑ XQUQݷc 9@6QUaVbD `_\V C9>h144B bQ]_ pS\pVcbp bcad[cda_Z5

Y]VojVZ \Yim _U^_ `_\V b Y]V^V] Ch144B5 [_c_a_V faQ^Yc 9@6QUaVb S
SYUV RVXX^Q[_S_T_ hVclaݷfRQZc^_T_ gV\_T_5 `aYh5[ݷ _`pcm WV5 S bVcVS_]
`_apU[V RQZc_S7

@_`a_RdV] `_^pcm5 hc_ cdc [ hV]d7 @VaS_V `_\V5 [_c_a_V S bcad[cdaV
C?3;144Bh9> ^QXlSQVcbp C9>h61=9<I ‑ nc_ VUY^bcSV^^_V _RjVV `_\V U\p SbVf
bdjVbcSdojYf bcad[cda5 Yb`_\mXdV]lf U\p XQUQ^Yp QUaVbQ b_[VcQ7 >QXlSQ6
Vcbp _^_5 S`a_hV]5 `_6aQX^_]d S aQX^lf bcad[cdaQfD nc_ _cT_\_b[Y UQ\ݷ[_Z
n`_fY5 [_TUQ S pXl[V BY S aQX^lf bcad[cdaQf ^V\mXp Rl\_ Yb`_\mX_SQcm _UY6
^Q[_SlV Y]V^Q `_\VZ7 CQ[ Y\Y Y^QhV5 S nc_ `_\V SbVTUQ XQ^_bYcbp YUV^cYeY6
[Qc_a Yb`_\mXdV]_T_ bV]VZbcSQ QUaVbQgYYD S UQ^^_] b\dhQV nc_ JOhRWN]7



=>= BVcY Y `a_c_[_\l

@aVU^QX^QhV^YV _bcQSiYfbp USdf `_\VZ [Q[ RdUc_ Rl U_bcQc_h^_ _hVSYU6
^_5 SVUm ]l dWV X^QV]5 hc_ `aY aQR_cV S bVcY 9^cVa^Vc dhQbc^Y[ bVcVS_T_
b_VUY^V^Yp YUV^cYeYgYadVcbp 9@6QUaVb_] Y `_ac_]1b]7 5>7;7?ݷݷ ?7;7=2D ]l
UQWV X^QV]5 hc_ 9@6QUaVb _Rlh^_ `aY`YblSQVcbp bVcVS_]d Y^cVaeVZbd5 cQ[
hc_ ^V[_c_alV [_]`mocVal _R\QUQoc R_\VV hV] _U^Y] 9@6QUaVb_] 1f_cp R_\m6
iY^bcS_ [_]`mocVa_S ‑ Y]V^^_ hc_ _U^Y]25 ^_ S \oR_] b\dhQV [_\YhVbcS_
`a_gVbb_S5 dhQbcSdojYf S bVcVSlf SXQY]_UVZbcSYpf5 ]_WVc `aVSliQcm [_6
\YhVbcS_ 9@6QUaVb_S ^Q UQ^^_] [_^[aVc^_] [_]`mocVaVD _cboUQ `_caVR^_bcm
S Yb`_\mX_SQ^YY `_ac_S ‑ QRbcaQ[c^lf RVXX^Q[_Slf USdfRQZc^lf hYbV\5 U_6
`_\^pojYf 9@6QUaVbQ7 >_ hc_ XQ XQTQU_h^lZ bVcVS_Zݷ `_apU_[ RQZc_SݷH

;Q[ ]l X^QV] YX SS_U^_Z hQbcY 1b]7 c7 :5 25;7=7:ݷ `_apU_[ RQZc_S S `aVU6
bcQS\V^YY gV\lf hYbV\ S `Q]pcY ]_WVc SQamYa_SQcmbp _c _U^_Z QafYcV[cdal
[ UadT_Z7 1afYcV[cdal5 S [_c_alf bcQaiYZ RQZc hYb\Q Y]VVc ^QY]V^miYZ
QUaVb 1Y^QhV T_S_ap5 RQZcl aQb`_\_WV^l S `ap]_] `_apU[V25 S Q^T\_pXlh6
^_Z \YcVaQcdaV _R_X^QhQocbp cVa]Y^_] 29765>491>5 Q QafYcV[cdal5 S [_c_alf
^QY]V^miYZ QUaVb Y]VVc ]\QUiYZ RQZc5 c_ Vbcm `_apU_[ RQZc_S _RaQc^lZ5 ‑
<9DD<565>491>7 Hc_Rl bUV\Qcm S_X]_W^l] SXQY]_UVZbcSYV `_ bVcY ]VWUd ]Q6
iY^Q]Y5 Y]VojY]Y aQX^lV QafYcV[cdal5 `aY^pc_ b_T\QiV^YV5 hc_ `VaVUQhQ
gV\lf hYbV\ `_ bVcY SbVTUQ `a_YXS_UYcbp S `ap]_] 129765>491>2 `_apU[V RQZ6
c_S5 c7 V7 bcQaiYZ RQZc `VaVUQVcbp `VaSl]7 Hc_Rl _RVb`VhYcm `VaV^_bY]_bcm
`a_TaQ]] ^Q da_S^V Ybf_U^_T_ [_UQ5 S _`VaQgY_^^lf bYbcV]Qf bV]VZbcSQ ^>9H
SSVUV^l bcQ^UQac^lV RYR\Y_cVh^lV ed^[gYY U\p `aV_RaQX_SQ^Yp gV\lf hY6
bV\ YX e_a]QcQ UQ^^_Z ]QiY^l 18?CD 2ID5 ?B45B2 S bVcVS_Z e_a]Qc 1>5DG?B;
2ID5 ?B45B27 >Q ]QiY^Qf5 QafYcV[cdaQ [_c_alf `aVU`_\QTQVc `_apU_[ RQZc_S5
b_S`QUQojYZ b bVcVSl]5 ncY ed^[gYY `a_bc_ S_XSaQjQoc bS_Z QaTd]V^c5 S
Y^_] b\dhQV _^Y `a_YXS_Upc ^dW^lV `aV_RaQX_SQ^Yp7 3_c ncY ed^[gYYC

E>C97>54 9>D 8D?><1E>C97>54 9>D 8?CD<?>72D
E>C97>54 C8?BD 9>D 8D?>C1E>C97>54 C8?BD 9>D 8?CDC8?BD2D
E>C97>54 9>D >D?8<1E>C97>54 9>D >5D<?>72D
E>C97>54 C8?BD 9>D >D?8C1E>C97>54 C8?BD 9>D >5DC8?BD2D

2d[SQ > S ^QXSQ^Ypf ncYf ed^[gYZ _X^QhQVc >5DG?B; 1c7 V7 bVcVS_Z `_apU_[
RQZc_S25 Rd[SQ 8 ‑ 8?CD 1`_apU_[ RQZc_S UQ^^_Z ]QiY^l2D C b__cSVcbcSdVc
5ݷa_c[Y]_]ݷ Q < ‑ ݷ[U\Y^^lݷ gV\l] hYb\Q]5 `aYhݷ] `_U [_a_c[Y]Y `_^Y]Q6
ocbp UVZbcSYcV\m^_ hYb\Q cY`Q C8?BD 1:?6RYc^lV25 Q S_c `_U ݷU\Y^^l]Yݷ ‑
cQ[ dW b\_WY\_bm ‑ <;6RYc^lV hYb\QD Y cV Y UadTYV ‑ RVXX^Q[_SlV7 >Q`aY6
]Va5 ed^[gYp >D?8< Yb`_\mXdVcbp U\p `aV_RaQX_SQ^Yp <;6RYc^_T_ gV\_T_ YX
bVcVS_T_ `_apU[Q RQZc_S S `_apU_[ RQZc_S5 Yb`_\mXdV]lZ ^Q UQ^^_Z ]QiY^V7
>_]Va `_acQ `aVUbcQS\pVc b_R_Z USdfRQZc^_V gV\_V ‑ cQ[_V gV\_V5 [_c_a_V
R_\miY^bcS_ [_]`Y\pc_a_S BY 1Vb\Y ^V SbV2 ^QXlSQoc a_c[Y]_]ݷ gV\l]ݷ
1C8?BD 9>D Y\Y `a_bc_ C8?BD27 9cQ[5 U\p XQ`_\^V^Yp `_\p C9>h@?BD ^Q] `_6
caVRdVcbp ed^[gYp 8D?>CD ^Q`aY]Va5 Vb\Y ]l aViY\Y XQ`dbcYcm bVaSVa5 Yb6
`_\mXdojYZ `_ac @?>=5 c_ SlT\pUVcm nc_ RdUVc cQ[C
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CDBE3D C?3;144Bh9> 144BD
83 777 38
144B7C9>h@?BD F 8D?>C1@?>=2D

?c]VcY] Vjݷ _UY^ ^V]Q\_SQW^lZ ]_]V^c5 [_c_alZ ^dW^_ RdUVc dhVbcm5 Vb\Y
Sl aViYcV `_n[b`VaY]V^cYa_SQcm b bVaSVa^l]Y b_[VcQ]Y7 ;Q[ U\p `a_c_[_6
\Q ]LY5 cQ[ Y U\p `a_c_[_\Q ^MY ^_]VaQ `_ac_S _c : U_ :9;< S[\o6
hYcV\m^_ bhYcQocbp `aYSY\VTYa_SQ^^l]YD cQ[_Z `_ac ]_WVc XQRaQcm
bVRV c_\m[_ `a_gVbb5 Y]VojYZ `_\^_]_hYp QU]Y^YbcaQc_aQ 15E94 FF 927 6b6
\Y _Rlh^lZ `a_gVbb `_`lcQVcbp XQUQcm b_[Vcd QUaVb b `aYSY\VTYa_SQ^^l]
^_]Va_] `_acQ5 SlX_S 29>4 SVa^ݷc 6:5 Q 5BB>? `_\dhYc X^QhV^YV NJLLN\7

Hc_ [QbQVcbp 9@6QUaVbQ5 c_5 Y]Vp VT_ cV[bc_S_V `aVUbcQS\V^YV 1^Q`aY]Va5
bca_[d 2:B;7:?A7:97:;225 ]_W^_ S_b`_\mX_SQcmbp ed^[gYVZ 9>5Dh1D?> U\p
e_a]Ya_SQ^Yp bcad[cdal cY`Q CDBE3D 9>h144B 1`_\V C9>h144B bcad[cdal
C?3;144Bh9> Y]VVc Y]V^^_ nc_c cY`2C

9>D 9>5Dh1D?>13?>CD 381B 33@5 CDBE3D 9>h144B 39>@2D

8UVbm 3@ ‑ bca_[Q5 b_UVaWQjQp cV[bc_S_V `aVUbcQS\V^YV 9@6QUaVbQ5 Q 9>@ d[Q6
XlSQVc ^Q bcad[cdad5 `_U\VWQjdo XQ`_\^V^Yo7 Ed^[gYp S_XSaQjQVc ^V^d\V6
S_V X^QhV^YV5 Vb\Y XQUQ^^Qp bca_[Q pS\pVcbp U_`dbcY]_Z cV[bc_S_Z XQ`Ybmo
9@6QUaVbQ5 Y 9 S `a_cYS^_] b\dhQV7 5_`dbcY]5 ^dW^lZ ^Q] 9@6QUaVb b_UVa6
WYcbp S bca_[V 381B 3C5BFh9@5 Q `_ac ‑ S `VaV]V^^_Z @?BD S SYUV gV\_T_
hYb\Q7 C_TUQ XQ`_\^V^YV bcad[cdal C?3;144Bh9> ]_WVc SlT\pUVcm cQ[C

9>D ?;D
CDBE3D C?3;144Bh9> 144BD
144B7C9>h61=9<I F JOhRWN]D
144B7C9>h@?BD F 8D?>C1@?BD2D
?; F 9>5Dh1D?>1C5BFh9@5 61144B7C9>h144B22D
9611?;2 K
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=_W^_ cQ[WV S_b`_\mX_SQcmbp ed^[gYVZ 9>5Dh144B5 [_c_aQp `aY^Y]QVc _UY^
QaTd]V^c ‑ bca_[_S_V `aVUbcQS\V^YV QUaVbQ5 Q S_XSaQjQVc hVclaݷfRQZc^_V
gV\_V hYb\_5 [_c_a_V ]_W^_ XQ^VbcY S `_\V C9>h144B7Ch144BC

E>C97>54 9>D 9>5Dh144B13?>CD 381B 33@2D

NcQ ed^[gYp S_XSaQjQVc QUaVb dWV S bVcVS_] `_apU[V RQZc_S5 cQ[ hc_ ^Y[Q6
[Yf U_`_\^YcV\m^lf `aV_RaQX_SQ^YZ ^V ^dW^_7

3 R_\miY^bcSV b\dhQVS XQUQSQcm b_XUQ^^_]d ^Q]Y b_[Vcd [_^[aVc^lZ
9@6QUaVb ^V _RpXQcV\m^_5 UQ nc_ Y ^V cQ[ \VT[_ bUV\QcmC [Q[ ^Y bcaQ^^_5 S
bYbcV]Qf bV]VZbcSQ ^>9H ^Vc `a_bc_T_ Y `VaV^_bY]_T_ b`_b_RQ dX^Qcm5 [Q[YV
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9@6QUaVbQ Y]Vocbp S bYbcV]V7 ;_TUQ ^Q] ^dWV^ bVaSVa^lZ b_[Vc5 `a_jV `a_Y^6
bcad[cYa_SQcm bYbcV]d `aY^Y]Qcm b_VUY^V^Yp 1Y\Y UVZcQTaQ]]l2 ^Q XQUQ^6
^lZ `_ac ^Q \oR_] YX Y]VojYfbp S bYbcV]V 9@6QUaVb_S5 Q `aY _c`aQS[V Yb6
f_UpjYf UVZcQTaQ]] Y\Y XQ`a_b_S ^Q dbcQ^_S\V^YV b_VUY^V^Yp Yb`_\mX_SQcm
9@6QUaVb c_T_ bVcVS_T_ Y^cVaeVZbQ5 hVaVX [_c_alZ `a_Ybf_UYc aQR_cQ7 5\p
nc_T_ `_\V C9>h144B b\VUdVc XQ`_\^Ycm b`VgYQ\m^l] X^QhV^YV] RWJMM[hJWbC

CDBE3D C?3;144Bh9> 144BD
144B7C9>h61=9<I F JOhRWN]D
144B7C9>h@?BD F 8D?>C1@?BD2D
144B7C9>h144B7Ch144B F 8D?><1RWJMM[hJWb2D

>Q bQ]_] UV\V RWJMM[hJWb ‑ nc_ `a_bc_ QaYe]VcYhVb[YZ ^_\m5 Y\Y 9@6QUaVb
97979797 @aY `_UT_c_S[V [ SlX_Sd 29>4 S R_\miY^bcSV b\dhQVS 9@6QUaVb5
c7 V7 X^QhV^YV `_\p C9>h144B5 [Q[ aQX Y XQ`_\^poc b `_]_jmo [_^bcQ^cl
RWJMM[hJWbD ed^[gYY 9>5Dh144B Y 9>5Dh1D?> hQjV Yb`_\mXdoc `aY e_a]Ya_6
SQ^YY QUaVbQ `_\dhQcV\p UVZcQTaQ]]l Y\Y XQ`a_bQ7 3__RjV6c_ `aY]V^V^YV
ed^[gYY 8D?>< [ QaYe]VcYhVb[_]d ^d\o ^V _RpXQcV\m^_5 `_b[_\m[d SbV RQZ6
cl nc_T_ hYb\Q ^d\VSlV Y b_SVaiV^^_ Sbݷ aQS^_5 [Q[ Yf `VaVbcQS\pcmD ^_
bYbcV]^lV XQT_\_S_h^lV eQZ\l `aVU_bcQS\poc gV\lZ ^QR_a [_^bcQ^c b `aV6
eY[b_] RWJMM[h5 Y ]^_TYV YX ncYf [_^bcQ^c XQSYbpc _c `_apU[Q RQZc_S5 cQ[
hc_ \dhiV SlaQR_cQcm `aYSlh[d SbVTUQ `aY]V^pcm [ ^Y] 8D?><7

@_\VX^_ `_]^Ycm5 hc_ bcad[cdaQ C?3;144Bh9> _`YbQ^Q S XQT_\_6
S_h^_] eQZ\V >5D9>5D89>787 ;Q[ ^Y bcaQ^^_5 ncd Y^e_a]QgYo U_S_\m^_
cpWV\_ _clb[Qcm S cV[bcV bcaQ^Yg =1>’Q7

@_b[_\m[d cY` bcad[cdal CDBE3D C?3;144Bh9> e_a]Q\m^_ _c\YhQVcbp _c
cY`Q Sc_a_T_ `QaQ]VcaQ SlX_SQ 29>45 `aY _RaQjV^YY [ nc_]d SlX_Sd `aYf_6
UYcbp `aYRVTQcm [ pS^_]d `aYSVUV^Yo cY`Q5 ^Q`aY]VaC

B5C F 29>41C45 1CDBE3D C?3;144B326144B5 C9J5?61144B22D
961B5C FF 6:2 K
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3 bV]VZbcSV JOh^WRa Yb`_\mXdVcbp bcad[cdaQ CDBE3D C?3;144BhE>5 S [_c_a_Z
]_W^_ faQ^Ycm Y]p eQZ\Q7 NcQ bcad[cdaQ _`YbQ^Q S XQT_\_S_h^_] eQZ\V
CIC8E>78D _^Q b_bc_Yc YX USdf `_\VZC

∙ CE>h61=9<I ‑ _R_X^QhQVc bV]VZbcS_ QUaVbQgYY 1S UQ^^_] b\dhQV X^QhV6
^YV nc_T_ `_\p U_\W^_ Rlcm dbcQ^_S\V^_ S JOh^WRa2D

∙ CE>h@1D8 ‑ ]QbbYS ^Q :9A bY]S_\_S5 S [_c_alZ ^V`_baVUbcSV^^_ XQ`Y6
blSQVcbp bca_[Q Y]V^Y eQZ\Q7

EQZ\5 Y]p [_c_a_T_ Yb`_\mXdVcbp S [QhVbcSV QUaVbQ b_[VcQ5 U_\WV^ Y]Vcm
b`VgYQ\m^lZ cY` Dݷb_[Vcݷ nc_ _cUV\m^lZ cY` eQZ\Q ^QapUd b _Rlh^l]Y
eQZ\Q]Y5 UYaV[c_aYp]Y5 bY]S_\YhVb[Y]Y bbl\[Q]Y5 bY]S_\m^l]Y Y R\_h6
^l]Y dbca_ZbcSQ]Y Y Y]V^_SQ^^l]Y [Q^Q\Q]YD `_b[_\m[d SbVT_ cY`_S5 [Q[
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dWV T_S_aY\_bm5 bV]m5 ]_W^_ XQ]VcYcm5 hc_ cV`Vam ]l X^QV] Yf SbV7 6b\Y eQZ6
\Q b XQUQ^^l] Y]V^V] ^V bdjVbcSdVc5 SlX_S 29>4 `_`lcQVcbp VT_ b_XUQcmD `aY
nc_] d SQiVT_ `a_gVbbQ ]_WVc ^V fSQcYcm `_\^_]_hYZ U\p b_XUQ^Yp eQZ\Q
1^Q`aY]Va5 d SQb ]_WVc ^V Rlcm `aQS ^Q XQ`Ybm S UYaV[c_aYo5 S [_c_a_Z Sl
`lcQVcVbm b_XUQcm b_[Vc25 hc_ `aYSVUݷc [ _iYR[V7 B\VUdVc cQ[WV dhYclSQcm5
hc_ eQZ\ b_[VcQ bQ] `_ bVRV ^V YbhVXQVc `aY XQSVaiV^YY aQR_cl b b_[Vc_]D
VT_ ^dW^_ dUQ\Ycm pS^l] _RaQX_] b `_]_jmo bYbcV]^_T_ SlX_SQ E><9>;7

6jݷ _UY^ Y^cVaVb^lZ ]_]V^c5 bSpXQ^^lZ b b_[VcQ]Y5 [QbQVcbp `aQS U_6
bcd`Q [ ^Y]7 3 ?B U9>EH `aQSQ U_bcd`Q [ b_[Vcd Yb`_\mXdocbp5 f_cp Y ^V
b_SbV] cQ[5 [Q[ U\p eQZ\_S UadTYf cY`_SC U\p c_T_5 hc_Rl bSpXQcmbp b b_[V6
c_]5 `a_gVbb U_\WV^ Y]Vcm `_\^_]_hYp ^Q XQ`Ybm S ^VT_7 @aY nc_] ^V[_c_alV
UadTYV bYbcV]l5 S c_] hYb\V K\M5 YT^_aYadoc `aQSQ U_bcd`Q5 dbcQ^_S\V^^lV
^Q eQZ\V b_[VcQ7

5\p UadTYf bV]VZbcS QUaVbQgYY bYbcV]^lV XQT_\_S_h^lV eQZ\l `aVU_6
bcQS\poc bS_Y bcad[cdal5 Y]V^Q [_c_alf c_WV Y]Voc SYU C?3;144Bhaa7
Bcad[cdal ncYf cY`_S ^dW^l ^V c_\m[_ U\p SlX_SQ 29>45 _^Y Yb`_\mXd6
ocbp SVXUV5 TUV `a_Ybf_UYc aQR_cQ b QUaVb_] b_[VcQ7 B ^V[_c_al]Y cQ[Y]Y
b\dhQp]Y ]l `_X^Q[_]Y]bp `_XWV7

?7<7<7 @aYݷ] Y `VaVUQhQ UVZcQTaQ]]

AQbb]_caY] aQR_cd b b_[VcQ]Y UVZcQTaQ]]^_T_ cY`Q7 B_[Vc b_XUQݷcbp Sl6
X_S_] C?3;5D b d[QXQ^YV] [_^bcQ^cl \XLThMP[JV S [QhVbcSV Sc_a_T_ `QaQ]Vc6
aQ7 7V\QcV\m^_ bSpXQcm b_[Vc b [_^[aVc^l] QUaVb_] b `_]_jmo 29>45 `aY
nc_] 9@6QUaVb ]_W^_ XQ]V^Ycm [_^bcQ^c_Z RWJMM[hJWb5 ^_ `_ac Sbݷ WV XQUQcm7
6b\Y nc_T_ ^V bUV\Qcm5 c_ `aY _c`aQS[V `VaS_Z UVZcQTaQ]]l bYbcV]Q bQ]Q Sl6
RVaVc _UY^ YX bS_Yf QUaVb_S Y `_ac_S S [QhVbcSV QUaVbQ _c`aQSYcV\p7 Nc_ ^V
`a_R\V]Q5 Vb\Y ]l b_RYaQV]bp b^QhQ\Q _c`aQSYcm [_]d6c_ UVZcQTaQ]]d 1^Q6
`aY]Va5 S [QhVbcSV XQ`a_bQ25 Q `_c_] dWV `lcQcmbp `_\dhYcm UVZcQTaQ]]d5
[_c_aQp RdUVc `_b\Q^Q ^Q] S [QhVbcSV _cSVcQD ^_ Vb\Y ]l `aVU`_\QTQV]5 hc_
[c_6c_ UadT_Z ]_WVc `_b\Qcm ^Q] UVZcQTaQ]]d `_ bS_VZ Y^YgYQcYSV5 Q ^V S
_cSVc ^Q ^Qi XQ`a_b5 c_5 _hVSYU^_5 ^Qi b_[Vc U_\WV^ Rlcm bSpXQ^ b [_^[aVc6
^l] QUaVb_]5 Y nc_c QUaVb U_\WV^ Rlcm YXSVbcV^ ^QiY] `Qac^ݷaQ]7

5\p `VaVUQhY Y `aYݷ]Q UQ^^lf `aVU^QX^QhV^l bYbcV]^lV SlX_Sl C5>4D?
Y B53F6B?=C

9>D C5>4D?19>D C5 3?>CD F?94 32E65 9>D <5>5 9>D 6<17C5
3?>CD CDBE3D C?3;144B 3D?5 C?3;<5>hD D?<5>2D

9>D B53F6B?=19>D C5 F?94 32E65 9>D <5>5 9>D 6<17C5
CDBE3D C?3;144B 36B?=5 C?3;<5>hD 36B?=<5>2D

3 _R_Yf SlX_SQf `QaQ]Vca C XQUQݷc UVb[aY`c_a b_[VcQ5 2E6 d[QXlSQVc ^Q
RdeVa5 b_UVaWQjYZ UQ^^lV U\p `VaVUQhY \YR_ `aVU^QX^QhV^^lZ U\p aQX]V6
jV^Yp `aY^pclf UQ^^lf5 <5> dbcQ^QS\YSQVc aQX]Va nc_T_ RdeVaQ 1b__cSVc6
bcSV^^_5 [_\YhVbcS_ UQ^^lf5 `_U\VWQjYf `aYV]d Y\Y `VaVUQhV27 @QaQ]Vca
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6<17C Yb`_\mXdVcbp U\p d[QXQ^Yp U_`_\^YcV\m^lf _`gYZD U\p ^_a]Q\m^_Z
aQR_cl _Rlh^_ U_bcQc_h^_ d[QXQcm X^QhV^YV 97

3 SlX_SV C5>4D? `QaQ]Vca D? d[QXlSQVc ^Q bcad[cdad5 b_UVaWQjdo QUaVb
b_[VcQ5 ^Q [_c_alZ ^dW^_ _c`aQSYcm UQ^^lV 1c_ Vbcm QUaVb `_\dhQcV\p b__R6
jV^Yp27 Pb^_5 hc_ Yb`_\mXdVcbp `aY nc_] bcad[cdaQ cY`Q5 b__cSVcbcSdojVT_
YXRaQ^^_]d bV]VZbcSd QUaVbQgYYC C?3;144Bh9> U\p JOhRWN]5 C?3;144BhE> U\p
JOh^WRa Y c7 U7 @QaQ]Vca D?<5> U_\WV^ Rlcm aQSV^ aQX]Vad nc_Z bcad[cdal7
CY` C?3;<5>hD ]_WVc Rlcm _`YbQ^ S bYbcV]^lf XQT_\_S_h^lf eQZ\Qf [Q[
bY^_^Y] cY`Q 9>D Y\Y E>C97>54 9>DD `aY Yb`_\mX_SQ^YY C5>4D? ]_W^_ ^V _R6
aQjQcm S^Y]Q^Yp ^Q YUV^cYeY[Qc_a C?3;<5>hD5 ^_ SlX_S B53F6B?= caVRdVc
QUaVbQ `VaV]V^^_Z cQ[_T_ cY`Q5 Y Vb\Y ^V dTQUQcm b VT_ X^Q[_S_bcmo5 `_\d6
hYcbp _iYR[Q ^Vb__cSVcbcSYp cY`_S7 3_ YXRVWQ^YV \Yi^Yf `a_R\V] `a_jV
_`YbQcm ^dW^do `VaV]V^^do b Yb`_\mX_SQ^YV] cY`Q C?3;<5>hD7

8Q_U^_ ]_W^_ XQ SVbm nc_c ]QaQX] ݷR\QT_UQaYcm_`ݷ [_]YcVc5 b_XUQSQSiYZ YX\Ra5
[_c_alZ5 [bcQcY5 hdcm Rl\_ ^V b\_]Q\ Sb5ݷ hc_ ]_W^_5 `VaS_^QhQ\m^_ dbcQ^_SYS5 hc_
`QaQ]Vca 6B?=<5> U_\WV^ Y]Vcm cY` d[QXQcV\m ^Q C9J5hDD `a_R\V]Q cdc S c_]5 hc_ S
bY\d apUQ `aYhY^ nc_c 6B?=<5> _RpXQ^ b_S`QUQcm `_ bS_VZ aQXapU^_bcY b 9>D5 Q C9J5hD
^Q ]^_TYf QafYcV[cdaQf Y]VVc R�_\mido aQXapU^_bcm7 <Y^db C_aSQ\mUb `_ nc_]d `_S_Ud
dcSVaWUQ\5 hc_ \Yim `_b\V [aQZ^V Ta_][Yfݷ WQ\_R5ݷ Ybf_UYSiYf S c_] hYb\V Y _c ^VT_
bQ]_T_5 [_]YcVc _c[QXQ\bp _c ]lb\Y Yb`_\mX_SQcm XUVbm C9J5hD5 ^_ XQc_ `aYUd]Q\
b_SVaiV^^_ ^Y[_]d ^V ^dW^lZ C?3;<5>hD5 `a_bc_ hc_Rl b_faQ^Ycm \Yg_7

3 SlX_SV B53F6B?= `QaQ]Vca 6B?= d[QXlSQVc ^Q bcad[cdad5 S [_c_ado
SlX_Sd b\VUdVc XQ`YbQcm QUaVb _c`aQSYcV\p `_\dhV^^_T_ `Q[VcQ5 c7 V7 nc_c `Q6
aQ]Vca `_XS_\pVc dX^Qcm5 _c[dUQ `Q[Vc `aYiV\7 @QaQ]Vca 6B?=<5> `aVUbcQS6
\pVc b_R_Z d[QXQcV\m ^Q `VaV]V^^do cY`Q C?3;<5>hD5 `aYhݷ] `VaVU SlX_S_]
B53F6B?= S ncd `VaV]V^^do b\VUdVc XQ^VbcY aQX]Va QUaVb^_Z bcad[cdal5 ^Q
[_c_ado d[QXlSQVc `aVUlUdjYZ `QaQ]Vca7 @_b\V S_XSaQcQ YX B53F6B?= `V6
aV]V^^Qp RdUVc b_UVaWQcm [_\YhVbcS_ RQZc_S5 [_c_alV SlX_S S Yc_TV S ncd
bcad[cdad XQ`YbQ\7

;Q[ dWV _c]VhQ\_bm5 `aY Yb`_\mX_SQ^YY `a_c_[_\Q ^MY `VaVUQ^ ]_WVc
Rlcm c_\m[_ `Q[Vc _TaQ^YhV^^_T_ aQX]VaQ7 ;_^[aVc^lZ `aVUV\m^lZ aQX]Va
UVZcQTaQ]]l5 S__RjV T_S_ap5 ]_WVc _[QXQcmbp aQX\Yh^l] U\p aQX\Yh^lf QU6
aVb_S `_\dhQcV\VZD Vb\Y _b_RV^^_bcY aViQV]_Z XQUQhY ^V `_XS_\poc dU_S\V6
cS_aYcmbp ݷ[TQaQ^cYa_SQ^^lݷ aQX]Va_] UVZcQTaQ]]l S >9A RQZc5 `aYUݷcbp
`aY]V^Ycm U_bcQc_h^_ b\_W^lV `a_gVUdal UY^Q]YhVb[_T_ _`aVUV\V^Yp U_6
`dbcY]_T_ aQX]VaQ `Q[VcQ7 9f ]l _`YblSQcm ^V RdUV]D `aY WV\Q^YY hYcQcV\m
]_WVc bQ]_bc_pcV\m^_ YXdhYcm ncd _R\Qbcm5 _RaQcYSiYbm5 ^Q`aY]Va5 [ [^YTV
d>f7

@aY aQR_cV b UVZcQTaQ]]Q]Y b\VUdVc dhYclSQcm _UY^ SQW^lZ ]_]V^c7
=_W^_ bhYcQcm cY`Yh^l] bgV^QaYZ aQR_cl5 `aY [_c_a_] ^QiQ `a_TaQ]]Q
_c`aQS\pVc [_]d6c_ UVZcQTaQ]]d Y XQcV] _WYUQVc _cSVcQ 1c_WV S SYUV UVZ6
cQTaQ]]l27 ݷQYS^Qp<ݷ aVQ\YXQgYp nc_T_ U_S_\m^_ _hVSYU^QC b_XUQcm b_[Vc5
be_a]Ya_SQcm UVZcQTaQ]]d5 _c`aQSYcm Vݷ b `_]_jmo C5>4D?5 `_b\V hVT_ Sl6
XSQcm B53F6B?=7 ; b_WQ\V^Yo5 cQ[Qp aVQ\YXQgYp ^Y[dUQ ^V T_UYcbp7 5V\_ S
c_]5 hc_ UVZcQTaQ]]l5 [Q[ dWV ^V_U^_[aQc^_ _c]VhQ\_bm5 ^V^QUݷW^l7 >QiQ
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Ybf_U^Qp UVZcQTaQ]]Q ]_WVc `_cVapcmbp5 cQ[ Y ^V U_ZUp U_ ^QiVT_ `Qac6
aQ5ݷ^ cQ[ hc_ _^ ^V RdUVc X^Qcm5 hc_ ]l WUݷ] _c ^VT_ _cSVcQD \YR_ ]_WVc
`_cVapcmbp _cSVc7 3 _R_Yf b\dhQpf ^QiQ `a_TaQ]]Q cQ[ Y _bcQ^Vcbp S SlX_SV
B53F6B?=D S^Vi^V nc_ RdUVc SlT\pUVcm cQ[5 RdUc_ _^Q XQSYb\Q7

@aQSY\m^l] XUVbm RdUVc R_\VV b\_W^_V aViV^YV5 `_UaQXd]VSQojVV dbcQ6
^_S[d 1cV] Y\Y Y^l] b`_b_R_]2 _TaQ^YhV^Yp ^Q SaV]p _WYUQ^Yp _cSVc^_Z
UVZcQTaQ]]l 1cQZ]6QdcQ27 BQ]lZ `a_bc_Z b`_b_R SSVUV^Yp cQ[_T_ _TaQ^YhV6
^Yp ^Q] dWV YXSVbcV^C ]l ]_WV] `aVUdb]_caVcm S `a_TaQ]]V _RaQR_chY[
bYT^Q\Q \RPJU[V5 `_b\V hVT_ `_`a_bYcm _`VaQgY_^^do bYbcV]d `aYb\Qcm ^Q]
nc_c bYT^Q\5 b[QWV]5 hVaVX `pcm bV[d^U 1b]7 25=:7>7<ݷ Y \Yim `_b\V nc_T_ _R6
aQjQcmbp [ B53F6B?=7

BdjVbcSdoc Y UadTYV b`_b_Rl _TaQ^YhYcm SaV]p _WYUQ^Yp _cSVc^_Z UVZcQTaQ]]l7
3 >7=7?ݷ ]l RdUV] aQbb]QcaYSQcm SlX_S C5<53D5 [_c_alZ `_XS_\pVc U_WUQcmbp _U^_T_
YX ^Vb[_\m[Yf `aVU_`aVUV\ݷ^^lf b_RlcYZD S ^QiV] b\dhQV S [QhVbcSV cQ[Yf b_RlcYZ
]_Tdc Slbcd`Qcm `_\dhV^YV UVZcQTaQ]]l ^Q XQUQ^^_] b_[VcV Y YbcVhV^YV dbcQ^_S\V^6
^_T_ cQZ]6QdcQ7 ;a_]V c_T_5 S_X]_W^_bcm dbcQ^_S[Y cQZ]6QdcQ U\p B53F6B?= `aVUd6
b]_caV^Q S bQ]_Z `_UbYbcV]V b_[Vc_S7 5\p nc_T_ ^dW^_5 Yb`_\mXdp bYbcV]^lZ SlX_S
C5DC?3;?@D5 dbcQ^_SYcm ^Q da_S^V \XUh\XLTN] _`gYo \Xh[L_]RVNX5 ^Q`aY]Va5 cQ[C

CDBE3D D9=5F1< DFD
DF7DFhC53 F <D 83 `_\^lV bV[d^Ul 38
DF7DFhEC53 F >99999D 83 ]Y[a_bV[d^Ul 38
C5DC?3;?@D1C45 \XUh\XLTN]5 \Xh[L_]RVNX5 6DF5 C9J5?61DF22D

8UVbm ]l dbcQ^_SY\Y U\p b_[VcQ C4 cQZ]6Qdc ^Q hcV^YV 1`_\dhV^YV UVZcQTaQ]]l2
S <5> bV[d^Ul7 @_Ua_R^_bcY _R nc_] b`_b_RV ]_W^_ ^QZcY5 ^Q`aY]Va5 UQS [_]Q^Ud
<1=ݷ @ C?3;5D7ݷ B SlX_S_] C5DC?3;?@D ]l b^_SQ SbcaVcY]bp S 7<7>7?ݷ

?7<7=7 @_c_[_SlV b_[Vcl7 ;\YV^c6bVaSVa^Qp ]_UV\m

@aY SXQY]_UVZbcSYY b `_]_jmo `_c_[_Slf b_[Vc_S ^dW^_ `VaVU ^QhQ\_]
SXQY]_UVZbcSYp dbcQ^_SYcm b_VUY^V^YV 7 Pb^_5 hc_ Vb\Y aVhm YUVc _ SXQY]_6
UVZbcSYY `a_gVbb_S ^V c_\m[_ ^V a_UbcSV^^lf5 ^_ Y5 S_X]_W^_5 ^Qf_UpjYfbp
^Q aQX^lf ]QiY^Qf5 _UY^ YX dhQbc^Y[_S SXQY]_UVZbcSYp U_\WV^ Rlcm Y^Y6
gYQc_a_] b_VUY^V^Yp5 Q Sc_a_Z ‑ `aY^pcm b_VUY^V^YV 1b_T\QbYcmbp ^Q VT_
dbcQ^_S\V^YV27 8UVbm ]l S^_Sm bcQ\[YSQV]bp b dWV X^Q[_]l]Y ^Q] `_^pcY6
p]Y [\YV^cQ Y bVaSVaQ 7 @aY dbcQ^_S\V^YY b_VUY^V^Yp ]VWUd `_c_[_Sl]Y
b_[VcQ]Y _UY^ `a_gVbb _WYUQVc XQ`a_bQ ^Q dbcQ^_S\V^YV b_VUY^V^Yp5 Q UadT_Z
Y^YgYYadVc cQ[_Z XQ`a_b7 NcY `a_gVbbl b c_h[Y XaV^Yp dbcQ^_S\V^Yp b_VUY6
^V^Yp Y ^QXlSQocbp bVaSVa_] Y [\YV^c_]D S hQbc^_bcY5 `aY aQR_cV `_ bVcY
9^cVa^Vc U\p _aTQ^YXQgYY SXQY]_UVZbcSYp `_c_[_Slf b_[Vc_S Yb`_\mXdVcbp
`a_c_[_\ ]LY5 Q b__cSVcbcSdojYV `a_TaQ]]l ^QXlSQocbp ]LY6bVaSVa_] Y
]LY6[\YV^c_]7

Hc_Rl ^QhQcm _WYUQ^YV XQ`a_b_S ^Q b_VUY^V^YV5 bVaSVa b_XUQݷc b_[Vc b_6
_cSVcbcSdojVT_ cY`Q5 bSpXlSQVc VT_ b QUaVb_] Y `VaVS_UYc S b`VgYQ\m^_V b_6
bc_p^YV5 ^QXlSQV]_V b\diQojY] 1Q^T\7 <9CD5>9>727 >Q b_[VcV5 ^Qf_UpjV]bp
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Сервер КлиентСервер Клиент

запрос соединения

соединениеL L

AYb7 ?7A7 DbcQ^_S\V^YV b_VUY^V^Yp ]VWUd `_c_[_Sl]Y b_[VcQ]Y

S b\diQojV] b_bc_p^YY5 ]_WVc Rlcm Sl`_\^V^Q c_\m[_ _U^Q _`VaQgYp ‑
`aYݷ] b_VUY^V^Yp 7 @aY dbcQ^_S\V^YY b_VUY^V^Yp pUa_ _`VaQgY_^^_Z bY6
bcV]l5 [_c_aQp _Rb\dWYSQVc `a_TaQ]]d6bVaSVa5 b_XUQݷc VjV _UY^ b_[Vc5 [_6
c_alZ Y RdUVc Yb`_\mX_SQcmbp U\p `VaVUQhY UQ^^lf `_ c_\m[_ hc_ dbcQ^_S6
\V^^_]d b_VUY^V^Yo 1aYb7 ?7A27

9cQ[5 ^Q bc_a_^V bVaSVaQ b_[Vc ^dW^_ b_XUQcm SlX_S_] C?3;5D b b__cSVc6
bcSdojY]Y `QaQ]VcaQ]Y Y bSpXQcm VT_ SlX_S_] 29>4 b [_^[aVc^l] QUaVb_]5
^Q [_c_a_] RdUdc `aY^Y]Qcmbp b_VUY^V^Yp7 8QcV] b_[Vc b\VUdVc `VaVSVbcY
S b\diQojYZ aVWY] 1^Q aYb7 ?7A b\diQojYZ b_[Vc _R_X^QhV^ Rd[S_Z U2 b
`_]_jmo SlX_SQ <9CD5>C

9>D <9CD5>19>D C45 9>D A<5>2D

@QaQ]Vca C4 ‑ bSpXQ^^lZ b b_[Vc_] eQZ\_SlZ UVb[aY`c_a7 @QaQ]Vca A<5>
XQUQݷc aQX]Va _hVaVUY ^V`aY^pclf XQ`a_b_S ^Q b_VUY^V^YV7 @_pb^Y] nc_7
5_`dbcY]5 ]l `VaVSV\Y b_[Vc S b\diQojYZ aVWY]5 Y ^Vb[_\m[_ [\YV^c_S
dWV _c`aQSY\Y ^Q] XQ`a_bl ^Q b_VUY^V^YV5 ^_ S bY\d cVf Y\Y Y^lf `aYhY^
]l ^V[_c_a_V SaV]p ^V `aY^Y]QV] ncY XQ`a_bl5 c_ Vbcm ^V Sl`_\^pV] b_6
_cSVcbcSdojdo _`VaQgYo b_ b\diQojY] b_[Vc_]7 3_X]_W^_bcY bYbcV]l `_
faQ^V^Yo ^V_RaQR_cQ^^lf XQ`a_b_S _TaQ^YhV^l7 @VaSlV A<5> XQ`a_b_S RdUdc
_WYUQcm `aY^pcYp b_VUY^V^Yp5 Vb\Y WV bYbcV]Q `_\dhYc Vjݷ XQ`a_bl5 _^Y
RdUdc _c[\_^V^l7 B\VUdVc _b_R_ `_UhVa[^dcm5 hc_ `QaQ]Vca A<5> ^V Y]VVc
^Y[Q[_T_ _c^_iV^Yp [ _RjV]d [_\YhVbcSd b_VUY^V^YZ b [\YV^cQ]Y7

B[QXQ^^_V5 S`a_hV]5 ^V `_XS_\pVc UQcm _cSVc ^Q _hV^m `a_bc_Z Y SVbm]Q
Q[cdQ\m^lZ S_`a_bC cQ[ [Q[_V WV hYb\_ b\VUdVc `VaVUQcm Sc_al] `QaQ]Vc6
a_] SlX_SQ <9CD5>H 3 `aY]VaQf hQbc_ SbcaVhQVcbp X^QhV^YV >5 Y]VojVV Yb6
c_aYhVb[YV `aYhY^lC pUaQ ^V[_c_alf _`VaQgY_^^lf bYbcV] ^V `_XS_\p\Y b_6
XUQSQcm _hVaVUm R�_\miVT_ aQX]VaQ7 3 b_SaV]V^^lf db\_SYpf cQ[_V X^QhV^YV
]_WVc _[QXQcmbp ^VU_bcQc_h^l]7 ; bhQbcmo5 Vb\Y Yb`_\mX_SQcm [_]b\Yiݷ
R_\mi_Vݷ hYb\_5 ^YhVT_ bcaQi^_T_ ^V `a_YX_ZUݷcC bYbcV]Q ݷhQ\_[ݷ XQ]V^Yc
VT_ ^Q ^QYR_\miVV `_UUVaWYSQV]_V7 >_ b\Yi[_] dbVaUbcS_SQcm b ncY] ^V
bc_Yc7 =^_TYV b_SaV]V^^lV bYbcV]l5 S[\ohQp U9>EH5 `_UUVaWYSQoc ]Q[bY6
]Q\m^_ S_X]_W^_V X^QhV^YV :;AD Vb\Y SQiV]d bVaSVad nc_T_ bcQ\_ ^V fSQcQcm5
c_ UQ\m^VZiVV dSV\YhV^YV _hVaVUY SQb dWV ^V b`Qbݷc5 SQi bVaSVa aQR_cQVc
b\Yi[_] ]VU\V^^_ Y `_U[adhYSQ^YV] aQX]Va_S _hVaVUY Sl nc_ ^V Yb`aQSYcV7
3bݷ b[QXQ^^_V _bcQ^Vcbp SVa^_ Y U\p bdjVbcSV^^_ ]V^miYf X^QhV^YZC cQ[5
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Vb\Y Sl d[QWVcV S [QhVbcSV A<5> hYb\_ :? Y VT_ S [Q[_Z6c_ ]_]V^c ^V fSQcYc5
nc_ U_\W^_ bcQcm b[_aVV `_S_U_] U\p `_Yb[Q `dcVZ S_X]_W^_Z _`cY]YXQgYY5
Q ^V U\p dSV\YhV^Yp _hVaVUY7

@aY^pcYV b_VUY^V^Yp `a_YXS_UYcbp SlX_S_] 1335@DC

9>D 1335@D19>D C45 CDBE3D C?3;144B 3144B5 C?3;<5>hD 3144B<5>2D

@QaQ]Vca C4 XQUQݷc UVb[aY`c_a b\diQojVT_ b_[VcQ7 @QaQ]Vca 144B d[QXlSQ6
Vc ^Q bcad[cdad U\p XQ`YbY QUaVbQ b_[VcQ5 b [_c_al] dbcQ^_S\V^_ b_VUY^V^YV
1Y^QhV T_S_ap5 boUQ RdUVc XQ`YbQ^ QUaVb UadT_T_ [_^gQ b_VUY^V^Yp27 @QaQ6
]Vca 144B<5> `aVUbcQS\pVc b_R_Z QUaVb `VaV]V^^_Z cY`Q C?3;<5>hD5 `aYhݷ]
`VaVU SlX_S_] 1335@D S ncd `VaV]V^^do b\VUdVc XQ^VbcY aQX]Va QUaVb^_Z
bcad[cdal5 ^Q [_c_ado d[QXlSQVc `aVUlUdjYZ `QaQ]VcaD `_b\V S_XSaQcQ YX
1335@D `VaV]V^^Qp RdUVc b_UVaWQcm [_\YhVbcS_ RQZc5 [_c_alV SlX_S S Yc_TV S
ncd bcad[cdad XQ`YbQ\7 Nc_ Q^Q\_TYh^_ `QaQ]VcaQ] 6B?= Y 6B?=<5> S SlX_SV
B53F6B?= 1b]7 bca7 =>A27

3lX_S 1335@D S_XSaQjQVc eQZ\_SlZ UVb[aY`c_a ^_S_T_ b_[VcQ5 b_XUQ^6
^_T_ b`VgYQ\m^_ U\p _Rb\dWYSQ^Yp S^_Sm dbcQ^_S\V^^_T_ b_VUY^V^Yp 1\YR_
6: S b\dhQV _iYR[Y27 6b\Y ^Q ]_]V^c Sl`_\^V^Yp 1335@D XQ`a_b_S ^Q b_6
VUY^V^YV Vjݷ ^V `_bcd`Y\_5 SlX_S R\_[YadVc SlXSQSiYZ `a_gVbb Y _WYUQVc
`_bcd`\V^Yp XQ`a_bQ ^Q b_VUY^V^YV5 S_XSaQjQp d`aQS\V^YV c_\m[_ `_b\V c_6
T_5 [Q[ cQ[_Z XQ`a_b `_bcd`Yc Y b_VUY^V^YV RdUVc dbcQ^_S\V^_7 @_UhVa[^ݷ]5
hc_ b ]_]V^cQ `aY^pcYp `VaS_T_ b_VUY^V^Yp S `a_TaQ]]V6bVaSVaV
RdUVc USQ UVb[aY`c_aQ5 caVRdojYf _RaQR_c[YC UVb[aY`c_a b\diQo6
jVT_ b_[VcQ5 ^Q [_c_a_] ]_W^_ `aY^Y]Qcm ^_SlV XQ`a_bl ^Q b_VUY^V^Yp5
Y b_[Vc5 b__cSVcbcSdojYZ `aY^pc_]d b_VUY^V^Yo5 b [_c_a_T_ caVRdVcbp hY6
cQcm `aYiVUiYV _c [\YV^cQ UQ^^lV 1^Q`aY]Va5 cV[bc XQ`a_bQ27 Nc_ b_XUQݷc
`a_R\V]d _hVaݷU^_bcY UQ\m^VZiYf UVZbcSYZ5 [_c_a_Z RdUVc `_bSpjV^Q
b\VUdojQp T\QSQ7

;\YV^cb[Qp `a_TaQ]]Q U_\W^Q5 [Q[ Y bVaSVa5 b_XUQcm b_[Vc SlX_S_]
C?3;5D7 BSpXlSQcm b_[Vc b [_^[aVc^l] QUaVb_] S nc_] b\dhQV ^V _RpXQcV\m^_5
f_cp Y S_X]_W^_D Vb\Y nc_T_ ^V bUV\Qcm5 bYbcV]Q SlRVaVc QUaVb QSc_]QcYhV6
b[Y7 8Q`a_b ^Q b_VUY^V^YV e_a]YadVcbp SlX_S_] 3?>>53DC

9>D 3?>>53D19>D C45 CDBE3D C?3;144B 3144B5 9>D 144B<5>2D

@QaQ]Vca C4 ‑ bSpXQ^^lZ b b_[Vc_] eQZ\_SlZ UVb[aY`c_a7 @QaQ]Vca 144B
d[QXlSQVc ^Q bcad[cdad5 b_UVaWQjdo QUaVb bVaSVaQ5 c7 V7 QUaVb b\diQojVT_
b_[VcQ5 b [_c_al] ]l f_cY] dbcQ^_SYcm b_VUY^V^YV7 6bcVbcSV^^_5 Yb`_\mXdVc6
bp `aY nc_] bcad[cdaQ cY`Q5 b__cSVcbcSdojVT_ YXRaQ^^_]d bV]VZbcSd QUaVbQ6
gYYC C?3;144Bh9> U\p JOhRWN]5 C?3;144BhE> U\p JOh^WRa7 @QaQ]Vca 144B<5>
U_\WV^ Rlcm aQSV^ aQX]Vad nc_Z bcad[cdal7 3lX_S S_XSaQjQVc 9 S b\dhQV
db`VfQ5 6: S b\dhQV _iYR[Y7

@_b\V db`Vi^_T_ dbcQ^_S\V^Yp b_VUY^V^Yp U\p `VaVUQhY `_ ^V]d UQ^^lf
]_W^_ Yb`_\mX_SQcm dWV YXSVbc^lV ^Q] SlX_Sl B514 Y GB9D55 bhYcQp UV6
b[aY`c_al b_VUY^ݷ^^lf b_[Vc_S _Rlh^l]Y eQZ\_Sl]Y UVb[aY`c_aQ]YD ^Q
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bc_a_^V bVaSVaQ nc_ UVb[aY`c_a5 S_XSaQjݷ^^lZ SlX_S_] 1335@D5 ^Q bc_a_^V
[\YV^cQ ‑ UVb[aY`c_a b_[VcQ5 [ [_c_a_]d `aY]V^p\bp SlX_S 3?>>53D7 5\p R_6
\VV TYR[_T_ d`aQS\V^Yp _R]V^_] UQ^^l]Y bdjVbcSdoc cQ[WV SlX_Sl B53F Y
C5>45 _c\YhQojYVbp _c B514 Y GB9D5 c_\m[_ ^Q\YhYV] U_`_\^YcV\m^_T_ `QaQ6
]VcaQ 6<17C7 @aY WV\Q^YY hYcQcV\m ]_WVc _X^Q[_]Ycmbp b ncY]Y SlX_SQ]Y
bQ]_bc_pcV\m^_5 S_b`_\mX_SQSiYbm [_]Q^U_Z =1> Y\Y [^YTQ]Y d<f Y d>f7

3lX_S 3?>>53D ]_W^_ `aY]V^pcm ^V c_\m[_ [ `_c_[_Sl]5 ^_ Y [ UVZcQTaQ]]^l]
b_[VcQ]7 >Qbc_pjVT_ b_VUY^V^Yp `aY nc_] ^V dbcQ^QS\YSQVcbp5 SlX_S S\YpVc c_\m[_
^Q bQ] _RkV[c b_[VcQ S pUaVD Y^QhV T_S_ap5 S aVXd\mcQcV cQ[_T_ SlX_SQ 3?>>53D ^Y[Q6
[YV `Q[Vcl `_ bVcY ^V `VaVUQocbp Y ^Y[Q[YV dUQ\ݷ^^lV ]QiY^l ^Y[Q[_Z Y^e_a]QgYY
_ S_X^Y[iV] ݷb_VUY^V^YYݷ ^V `_\dhQoc7 8Qc_ `_SVUV^YV ^QiVT_ b_RbcSV^^_T_ b_[VcQ
]V^pVcbp `aY nc_] SVbm]Q XQ]Vc^_7 B_[Vc ^Q]VacS_ ݷaYSpXlSQVcbp`ݷ [ VUY^bcSV^^_6
]d 1d[QXQ^^_]d S SlX_SV 3?>>53D2 QUaVbd `Qac^ݷaQ `_ [_]]d^Y[QgYY7 @aY hcV^YY YX
b_[VcQ ]l cV`Vam `_\dhQV] c_\m[_ UVZcQTaQ]]l5 _RaQc^l] QUaVb_] S [_c_alf d[QXQ^
^Qi `Qac^ݷaD SbV `a_hYV `_\dhV^^lV UVZcQTaQ]]l pUa_ ]_\hQ bRaQblSQVc7 ?c`aQS\pcm
UVZcQTaQ]]l ]l cV`Vam c_WV ]_WV] c_\m[_ ^Q _UY^ QUaVb7 ?Rlh^_ U\p `aYݷ]Q Y `V6
aVUQhY UVZcQTaQ]] hVaVX ݷlV^^ݷ^b_VUYݷ b_[Vcl Yb`_\mXdocbp SlX_Sl B514 Y GB9D5
Y\Y C5>48B53F5 Q ^V C5>4D?8B53F6B?=D Yf5 S`a_hV]5 c_WV ]_W^_ Yb`_\mX_SQcm5 ^_ nc_
U_S_\m^_ RVbb]lb\V^^_7

8QSVaiYcm aQR_cd b UVb[aY`c_a_] b_[VcQ ]_W^_5 [Q[ dWV T_S_aY\_bm5 b
`_]_jmo f_a_i_ X^Q[_]_T_ ^Q] SlX_SQ 3<?C57 B\VUdVc `_^Y]Qcm5 hc_ S _R6
jV] b\dhQV XQ[alcYV UVb[aY`c_aQ ^V _X^QhQVc XQ[alcYp b_VUY^V^Yp Y S__RjV
`aV[aQjV^Yp Yb`_\mX_SQ^Yp b_[VcQ5 SVUm b _U^Y] Y cV] WV b_[Vc_] 1_RkV[6
c_] pUaQ2 ]_WVc Rlcm bSpXQ^_ R_\miV _U^_T_ UVb[aY`c_aQ5 `aYhݷ] [Q[ S
_U^_] `a_gVbbV5 cQ[ Y S aQX^lf7 3 aQX^lf `a_gVbbQf UVb[aY`c_al5 bSpXQ^6
^lV b _U^Y] Y cV] WV `_c_[_] SS_UQ8SlS_UQ 1_RkV[c_] pUaQ25 `_pS\pocbp
`aY b_XUQ^YY ^_S_T_ `a_gVbbQ b `_]_jmo 6?B;5 Q S _U^_] `a_gVbbV cQ[YV UV6
b[aY`c_al ]_Tdc `_pSYcmbp S aVXd\mcQcV ]Q^Y`d\pgYZ b SlX_SQ]Y 4E@ Y 4E@;
1b]7 5=7>7<ݷݷ >7<7:927 3 _RVYf bYcdQgYpf S a_\Y `_c_[_S SS_UQ8SlS_UQ ]_Tdc5
VbcVbcSV^^_5 _[QXQcmbp b_[VclD Vb\Y b `_]_jmo 3<?C5 ]l XQ[alSQV] \Yim
_UY^ UVb[aY`c_a YX ^Vb[_\m[Yf bSpXQ^^lf b UQ^^l] b_[Vc_]5 c_ ^Y[Q[_T_
S\Yp^Yp ^Q b_[Vc Y VT_ b_VUY^V^YV ^Qi SlX_S 3<?C5 ^V _[QWVc5 `a_bc_ ^Q
^VT_ RdUVc bbl\Qcmbp ^Q _UY^ UVb[aY`c_a ]V^miV7

;_^Vh^_5 Vb\Y ]l XQ[a_V] SbV UVb[aY`c_al5 bSpXQ^^lV b b_[Vc_] 1Y\Y5
hc_ RlSQVc T_aQXU_ hQjV5 XQ[a_V] VUY^bcSV^^lZ cQ[_Z UVb[aY`c_a25 bYbcV]V
Sb6ݷcQ[Y `aYUݷcbp XQ[alcm b_VUY^V^YV Y d^Yhc_WYcm _RkV[c b_[VcQ7 C_h^VV
T_S_ap5 SlX_S 3<?C5 SVa^ݷc d`aQS\V^YV baQXd WV5 ^_ b_[Vc ]_WVc YbhVX^dcm ^V
baQXdC bYbcV]Q b^QhQ\Q `VaVUQbc Q^ݷ c_c [_^Vgݷ b_VUY^V^Yp SbV UQ^^lV5 [_c_6
alV Vjݷ ^V `VaVUQ^l5 Y \Yim XQcV]5 _c`aQSYS `Qac^ݷad YXSVjV^YV _ XQ[alcYY
b_VUY^V^Yp5 _[_^hQcV\m^_ \Y[SYUYadVc b_[Vc [Q[ _RkV[c pUaQ7 ;_TUQ ^Qi
`Qac^ݷa `_ b_VUY^V^Yo XQ[al\ bS_Z b_[Vc5 _hVaVU^_Z SlX_S hcV^Yp
1B514 Y\Y B53F2 SVa^ݷc ^Q] X^QhV^YV 95 b__cSVcbcSdojVV bYcdQgYY
Vg^_]ݷ eQZ\Q7ݷ

>Vb[_\m[_ Y^_Z `_Uf_U [ XQSVaiV^Yo _R]V^Q Y^e_a]QgYVZ hVaVX dbcQ6
^_S\V^^_V b_VUY^V^YV aVQ\YXdVc bYbcV]^lZ SlX_S C8ED4?G>C



?7<7 BYbcV]Q b_[Vc_S S ?B ^>9H =?<

9>D C8ED4?G>19>D C45 9>D 8?G2D

@QaQ]Vca C4 XQUQݷc UVb[aY`c_a b_[VcQ5 8?G ‑ hc�_ Y]V^^_ b\VUdVc `aV[aQ6
cYcm7 5\p `QaQ]VcaQ 8?G Vbcm caY S_X]_W^lf X^QhV^YpC \Q^]h[M `aV[aQjQVc
`aYݷ] UQ^^lf hVaVX b_[Vc5 \Q^]h`[ ‑ `VaVUQhd UQ^^lf5 \Q^]h[M`[ XQ[alSQVc
_R]V^ UQ^^l]Y S _R_Yf ^Q`aQS\V^Ypf7 @_\VX^_ X^Qcm5 hc_ ncY caY [_^bcQ^cl
Rl\Y SSVUV^l baQS^YcV\m^_ ^VUQS^_5 Q S R_\VV bcQalf `a_TaQ]]Qf ]_W^_
SbcaVcYcm _RaQjV^Yp [ C8ED4?G>5 S [_c_alf `QaQ]Vca 8?G XQUQ^ pS^l] _R6
aQX_] S SYUV gV\_T_ hYb\Q 1b__cSVcbcSV^^_ 95 : Y ;27

3 _c\YhYV _c 3<?C5 SlX_S C8ED4?G> _c^_bYcbp [ b_[Vcd [Q[ _RkV[6
cd pUaQ5 Q ^V [ _cUV\m^_]d UVb[aY`c_ad7 Nc_ X^QhYc5 hc_5 Vb\Y dW
]l `aV[aQcY\Y `VaVUQhd Y^e_a]QgYY hVaVX b_[Vc S _U^_] Y\Y S _R_Yf ^Q6
`aQS\V^Ypf5 c_ `VaVUQSQcm Y^e_a]QgYo S b__cSVcbcSdojYf ^Q`aQS\V^Ypf ^V
dUQbcbp ^Y hVaVX _UY^ YX UVb[aY`c_a_S5 bSpXQ^^lf b UQ^^l] b_[Vc_]5 b[_\m6
[_ Rl Yf ^Y Rl\_7 6bcm Y Vjݷ _UY^ [aQZ^V SQW^lZ ]_]V^cC SlX_S C8ED4?G>
^V d^Yhc_WQVc ^Y _RkV[c b_[VcQ5 ^Y bSpXQ^^lV b ^Y] UVb[aY`c_al5
cQ[ hc_ `aY]V^V^YV nc_T_ SlX_SQ ^V _c]V^pVc ^V_Rf_UY]_bcY `_b\VUdojVT_
XQ[alcYp b_[VcQ b `_]_jmo 3<?C57 @_]^YcV5 hc_ [_\YhVbcS_ _U^_SaV]V^^_
_c[alclf eQZ\_Slf UVb[aY`c_a_S S bYbcV]V _TaQ^YhV^_7

;_TUQ b `_]_jmo C8ED4?G> `aV[aQjQVcbp `VaVUQhQ UQ^^lf hVaVX b_[Vc5
bYbcV]Q _c`aQS\pVc Q^ݷ c_c [_^Vgݷ SbV UQ^^lV5 [_c_alV Rl\Y VZ `VaVUQ^l
U_ SlX_SQ C8ED4?G>5 `_b\V hVT_ YXSVjQVc `Qac^ݷaQ _ `aV[aQjV^YY `VaVUQhY
UQ^^lf7 Q<ݷ c_] [_^gVݷ aVXd\mcQc_] cQ[_T_ `aV[aQjV^Yp bcQ^_SYcbp bYcdQ6
gYp Vg^_]ݷ eQZ\Q7ݷ @aY nc_] ]l b_faQ^pV] S_X]_W^_bcm `_\dhQcm UQ^^lV
Y5 `_ YUVV5 U_\W^l Yf `_\dhQcm U_ cVf `_a5 `_[Q Vg^_]ݷ eQZ\Qݷ ^V S_X^Y[^Vc
dWV ^Q ^QiV] [_^gV7 Nc_ `_XS_\pVc aVQ\YX_SQcm cY`Yh^lZ bgV^QaYZ _R]V^Q
Y^e_a]QgYVZC `_b\V dbcQ^_S\V^Yp b_VUY^V^Yp [\YV^c _c`aQS\pVc ^Q bVaSVa
^V[YZ XQ`a_b5 `_b\V hVT_ UV\QVc C8ED4?G>D bVaSVa `_\dhQVc Vg^_]ݷ eQZ\Q5ݷ
YX hVT_ UV\QVc SlS_U5 hc_ XQ`a_b [_^hY\bp5 Y c_\m[_ `_b\V nc_T_ Q^Q\YXYadVc
`_\dhV^^lZ XQ`a_b Y _cSVhQVc ^Q ^VT_7

@aV[aQjV^YV `aYݷ]Q UQ^^lf hVaVX b_[Vc _X^QhQVc5 hc_ S UQ\m^VZiV] `_6
\dhV^YY UQ^^lf ]l ^V XQY^cVaVb_SQ^l7 5Q^^lV5 `_\dhV^^lV ^QiVZ bYbcV]_Z
bݷ c_T_ [_^gQݷ U_ c_T_5 [Q[ ]l _RaQcY\Ybm [ C8ED4?G>5 ^_ [_c_alV ]l Vjݷ
^V `a_hYcQ\Y5 RdUdc `aY nc_] bRa_iV^lD Vb\Y bYbcV]Q `_\dhYc ^_SlV UQ^6
^lV dWV `_b\V XQ`aVcQ ^Q Yf `_\dhV^YV5 c_ SbV cQ[YV UQ^^lV RdUdc _cYfݷ
`a_YT^_aYa_SQ^l7ݷ

?Rlh^_ `aY XQ[alcYY b_[VcQ SlX_S_] 3<?C5 bYbcV]Q S_XSaQjQVc d`aQS\V^YV
^V]VU\V^^_D `aY nc_]5 S_X]_W^_5 S RdeVa^_Z `Q]pcY pUaQ Sbݷ Vjݷ ^Qf_Upcbp UQ^^lV
U\p _c`aQS[Y7 @_ d]_\hQ^Yo S nc_] b\dhQV bYbcV]Q `VaVUQݷc SbV _bcQSiYVbp UQ^^lV
Y \Yim XQcV] XQ[alSQVc b_VUY^V^YV7 6b\Y S nc_ SaV]p `a_YX_ZUݷc _iYR[Q5 `a_TaQ]]Q
_R nc_] dWV ^V dX^QVc7

CQ[_V `_SVUV^YV SlX_SQ 3<?C5 S _c^_iV^YY `_c_[_Slf b_[Vc_S ]_W^_ YX]V^Ycm5
]_UYeYgYa_SQS b `_]_jmo bYbcV]^_T_ SlX_SQ C5DC?3;?@D `QaQ]Vca \XhURWPN[7 @_6
]Y]_ SQaYQ^cQ _`ݷ d]_\hQ^Yoݷ bYbcV]Q `aVU_bcQS\pVc Vjݷ USV S_X]_W^_bcYC \YR_
`aY SlX_SV 3<?C5 ^V]VU\V^^_ bRa_bYcm SbV ^V_c`aQS\V^^lV UQ^^lV Y aQX_aSQcm b_6
VUY^V^YV5 \YR_5 ^Q`a_cYS5 XQR\_[Ya_SQcm SlX_S 3<?C5 U_ cVf `_a5 `_[Q SbV UQ^^lV5



=?= BVcY Y `a_c_[_\l

`aVU^QX^QhV^^lV [ _c`aQS[V5 ^V _[QWdcbp _c`aQS\V^l Y Yf U_bcQS[Q QUaVbQcd ^V RdUVc
`_UcSVaWUV^Q7 5\p cQ[_T_ SQaYQ^cQ bYbcV]Q caVRdVc d[QXQ^Yp SaV]V^^�_T_ `VaY_UQ5 S
cVhV^YV [_c_a_T_ SlX_S 3<?C5 ]_WVc _bcQSQcmbp XQR\_[Ya_SQ^^l]D Vb\Y XQ nc_ SaV6
]p bYbcV]Q ^V db`VVc `VaVUQcm SbV UQ^^lV Y `_\dhYcm `_UcSVaWUV^YV _R Yf U_bcQS[V5
b_VUY^V^YV RdUVc aQX_aSQ^_5 Q 3<?C5 SVa^ݷc _iYR[d7

CVf^YhVb[YV `_Ua_R^_bcY aQR_cl b `QaQ]Vca_] \XhURWPN[ ]_W^_ ^QZcY S [^YTV d>f
Y S cVf^YhVb[_Z U_[d]V^cQgYY ‑ S hQbc^_bcY5 UQS [_]Q^Ud <1=ݷ @ C?3;5D7ݷ

3 bcQcmV d:<f `aYSVUݷ^ `aYUYahYSlZ Q^Q\YX cV[bc_S b`VgYeY[QgYY `a_c_[_\Q ]LY5
^Q _b^_SQ^YY hVT_ QSc_a bcQcmY UV\QVc SlS_U5 hc_ Yb`_\mX_SQ^Yp \XhURWPN[ ^VU_6
bcQc_h^_ U\p U_bcYWV^Yp bc_`a_gV^c^_Z ^QUݷW^_bcY 1\YR_ SbV UQ^^lV R\QT_`_\dh^_
`VaVUQ^l Y `_\dhV^l Q^ݷ c_] [_^gV5ݷ \YR_ bYbcV]Q b__RjQVc _R _iYR[V27 CQ] WV _`Y6
bQ^l ^V[_c_alV cao[Y U\p `_SliV^Yp bcV`V^Y dSVaV^^_bcY S [_aaV[c^_Z aQR_cV ]LY7
CV[bc bcQcmY U_S_\m^_ b\_WV^5 ^_ `aY U_\W^_] `aY\_WV^YY dbY\YZ `_^pcm VT_ S`_\^V
S_X]_W^_7

?7<7>7 ? ݷXQ\Y`Q^YYݷ ]LY6`_acQ

HQbc_ `aY aQR_cV b bVaSVa_] ]_W^_ XQ]VcYcm5 hc_ `_b\V XQSVaiV^Yp
`a_TaQ]]l6bVaSVaQ Vݷ ^V[_c_a_V SaV]p ^VS_X]_W^_ XQ`dbcYcm b cV] WV X^Q6
hV^YV] ^_]VaQ `_acQ7 Nc_ `a_Ybf_UYc _Rlh^_ `aY ^V[_aaV[c^_] XQSVaiV^YY
`a_TaQ]]l6bVaSVaQ \YR_ Vb\Y `a_TaQ]]Q6bVaSVa XQSVaiQVcbp `aY Q[cYS^lf
[\YV^cb[Yf b_VUY^V^Ypf7 3 ncYf b\dhQpf pUa_ _`VaQgY_^^_Z bYbcV]l ^V[_c_6
a_V SaV]p `a_U_\WQVc bhYcQcm QUaVb XQ^pcl] 1^Qf_UpjY]bp S cQ[ ^QXlSQV6
]_] b_bc_p^YY ]RVNh`JR]27 5V\QVcbp nc_ U\p c_T_5 hc_Rl SbV `Q[Vcl5 [_c_alV
1cV_aVcYhVb[Y2 ]_Tdc Rlcm S `dcY _c SQiVT_ b_[VcQ [ `Qac^ݷad `_ b_VUY^V^Yo
Y\Y _RaQc^_5 U_bcYT\Y bS_VZ gV\Y Y\Y YbhVX\Y5 cQ[ Y ^V U_ZUp `_ ^QX^QhV^YoD
bhYcQVcbp5 hc_ S `a_cYS^_] b\dhQV cQ[YV `Q[Vcl5 `aYUp ^Q ^Qi [_]`mocVa S
^V`_Uf_UpjYZ ]_]V^c5 ]_Tdc `_]ViQcm aQR_cV b_VUY^V^YZ5 [_c_alV dbcQ^_6
SYc ^_SlZ `a_gVbb5 Yb`_\mXdojYZ c_c WV bQ]lZ QUaVb b_[VcQ7

>Q `aQ[cY[V nc_ SlT\pUYc U_S_\m^_ ^V`aYpc^_C S cVhV^YV _jdcY]_T_
SaV]V^Y `_b\V XQSVaiV^Yp bcQa_T_ `a_gVbbQ6bVaSVaQ `aY `_`lc[V XQ`dbcYcm
VT_ b^_SQ SlX_S 29>4 SlUQݷc _iYR[d5 ^V `_XS_\pp `_\dhYcm `_ac7 @VaY_U
]RVNh`JR] ]_WVc b_bcQS\pcm _c <9 U_ :;9 bV[d^UD Vb\Y Sl _R^QadWY\Y _iYR6
[d S SQiVZ bVaSVa^_Z `a_TaQ]]V5 c_ XQ nc_ SaV]p Sl ]_WVcV db`Vcm ^QZcY
_iYR_h^lZ eaQT]V^c S Ybf_U^_] cV[bcV5 Yb`aQSYcm VT_5 `VaV[_]`Y\Ya_SQcm
`a_TaQ]]d Y `_`lcQcmbp XQ`dbcYcm Yb`aQS\V^^do SVabYo ‑ ^_ ^V cdc6c_ Rl6
\_D bYbcV]Q Sbݷ Vjݷ bhYcQVc `_ac XQ^pcl]7 ;bcQcY5 Vb\Y Sl `aV^VRaVWݷcV
`a_SVa[_Z X^QhV^Yp5 S_XSaQjQV]_T_ SlX_S_] 29>45 c_ `a_Ybf_UpjVV b SQiVZ
`a_TaQ]]_Z RdUVc SlT\pUVcm [Q[ b_SVaiV^^VZiQp ]YbcY[Q 1f_cp S UVZbcSY6
cV\m^_bcY Sbݷ _hV^m `a_bc_C ^QhY^Qp b 29>45 SbV SlX_Sl aQR_cl b b_[VcQ]Y
RdUdc ݷiYRQcmbp_ݷ Y5 [Q[ b\VUbcSYV5 ^YhVT_ ^V UV\Qcm27

NeeV[c ݷ_XQ\Y`iVTݷ `_acQ ]_WVc `aVSaQcYcm _c\QU[d bVaSVa^lf `a_6
TaQ]] S ^QcdaQ\m^do `lc[d7 ; bhQbcmo5 bYbcV]Q b_[Vc_S `_XS_\pVc YX]V^Ycm
`_SVUV^YV pUaQ S _c^_iV^YY QUaVb_S5 ^Qf_UpjYfbp S b_bc_p^YY ]RVNh`JR]7
5\p nc_T_ ^dW^_ `VaVU SlX_S_] 29>4 SlbcQSYcm ^Q RdUdjV] b\diQojV]



?7<7 BYbcV]Q b_[Vc_S S ?B ^>9H =?>

b_[VcV _`gYo \Xh[N^\NJMM[7 Nc_ UV\QVcbp b `_]_jmo bYbcV]^_T_ SlX_SQ
C5DC?3;?@DC

9>D C5DC?3;?@D19>D C45 9>D <5F5<5 9>D ?@D>1=55
3?>CD F?94 3?@DF1<5 9>D ?@D<5>2D

@QaQ]Vca C4 XQUQݷc UVb[aY`c_a b_[VcQ5 <5F5< _R_X^QhQVc da_SV^m 1b\_Z2 bcV6
[Q `a_c_[_\_S5 [ [_c_a_]d Y]VVc _c^_iV^YV dbcQ^QS\YSQV]Qp _`gYp 1S UQ^6
^_] b\dhQV nc_ da_SV^m b_[Vc_S5 _R_X^QhQV]lZ [_^bcQ^c_Z \XUh\XLTN]27 @Q6
aQ]Vca ?@D>1=5 XQUQݷc ݷY]pݷ 1^Q bQ]_] UV\V5 [_^Vh^_5 nc_ ^_]Va5 Y\Y hYb6
\_S_Z YUV^cYeY[Qc_a2 dbcQ^QS\YSQV]_Z _`gYYD S UQ^^_] b\dhQV ^Q] ^dW^Q
_`gYp \Xh[N^\NJMM[7 @_b[_\m[d Y^e_a]QgYp5 bSpXQ^^Qp b ^dW^_Z _`gYVZ5
]_WVc Y]Vcm `a_YXS_\m^do b\_W^_bcm5 SlX_S `aY^Y]QVc ^VcY`YXYa_SQ^^lZ
d[QXQcV\m ^Q X^QhV^YV _`gYY Y U\Y^d _`gYY 1`QaQ]Vcal ?@DF1< Y ?@D<5> b_6
_cSVcbcSV^^_27 8^QhV^YV] _`gYY S UQ^^_] b\dhQV RdUVc gV\_V hYb\_ :5 cQ[ hc_
b\VUdVc XQSVbcY `VaV]V^^do cY`Q 9>D5 `aYbS_Ycm VZ X^QhV^YV : Y `VaVUQcm S
[QhVbcSV ?@DF1< QUaVb nc_Z `VaV]V^^_Z5 Q S [QhVbcSV ?@D<5> ‑ SlaQWV^YV
C9J5?619>D27 3 Yc_TV ^Qi SlX_S RdUVc SlT\pUVcm cQ[C

9>D ?@D F :D
C5DC?3;?@D1<C5 \XUh\XLTN]5 \Xh[N^\NJMM[5 6?@D5 C9J5?61?@D22D

?7<7?7 B_[Vcl U\p bSpXY a_UbcSV^^lf `a_gVbb_S

3 _c\YhYV _c ^VY]V^_SQ^^lf [Q^Q\_S5 `_c_[_SlV b_[Vcl `_UaQXd]VSQoc
USd^Q`aQS\V^^do bSpXm5 hc_ UV\QVc Yf S ^V[_c_alf b\dhQpf R_\VV dU_R^l]
baVUbcS_] UQWV `aY SXQY]_UVZbcSYY a_UbcSV^^lf `a_gVbb_S5 ^_ `a_gVUdaQ
dbcQ^_S\V^Yp b_VUY^V^Yp5 aQbb]_caV^^Qp SliV5 `aVUbcQS\pVcbp U\p cQ[_Z
bYcdQgYY b\Yi[_] b\_W^_Z7 3 bSpXY b ncY] S ?B ^>9H `aVUdb]_caV^ SlX_S
C?3;5D@19B5 b_XUQojYZ baQXd USQ b_[VcQ5 ]VWUd [_c_al]Y dWV dbcQ^_S\V^_
b_VUY^V^YVC

9>D C?3;5D@19B19>D 165 9>D DI@55 9>D @B?D?3?<5 9>D CFd;f2D

@QaQ]Vcal 165 DI@5 Y @B?D?3?< XQUQoc b__cSVcbcSV^^_ bV]VZbcS_ QUaVbQ6
gYY5 cY` Y `a_c_[_\ U\p b_XUQSQV]lf b_[Vc_S7 =^_TYV aVQ\YXQgYY U_`db6
[Qoc \Yim _U^d [_]RY^QgYo ncYf `QaQ]Vca_SC JOh^WRa5 \XLTh\][NJV Y 97
@QaQ]Vca CF U_\WV^ d[QXlSQcm ^Q ]QbbYS YX USdf n\V]V^c_S cY`Q 9>D5 S
[_c_alV SlX_S XQ^Vbݷc eQZ\_SlV UVb[aY`c_al USdf b_XUQ^^lf b_[Vc_S7 B_6
[Vcl b_XUQocbp dWV bSpXQ^^l]Y UadT b UadT_]5 `aYhݷ] _RQ [_^gQ _c[alcl
[Q[ ^Q hcV^YV5 cQ[ Y ^Q XQ`Ybm7 3lX_S S_XSaQjQVc 9 S b\dhQV db`VfQ5 6: S b\d6
hQV _iYR[Y7 ?c [\QbbYhVb[_T_ @9@5 aVXd\mcQc aQR_cl C?3;5D@19B _c\YhQVcbp
cV]5 hc_ b_XUQSQV]_V b_VUY^V^YV _[QXlSQVcbp USdfbc_a_^^Y]5 S _bcQ\m^_]
`aY^gY`l aQR_cl b ^Y] b_SVaiV^^_ cQ[YV WVC `aVU`_\QTQVcbp5 hc_ `_b\V b_6
XUQ^Yp cQ[_Z `Qal b_[Vc_S `a_gVbb `_a_UYc _U^_T_ Y\Y R_\VV `_c_][_S5 Q
`VaVUQhQ Y^e_a]QgYY hVaVX b_XUQ^^_V b_VUY^V^YV RdUVc `a_YXS_UYcmbp \YR_
]VWUd `_c_][_] Y `aVU[_]5 \YR_ ]VWUd `_c_][Q]Y _U^_T_ `aVU[Q 1`a_gVbbQ5
_RaQcYSiVT_bp [ C?3;5D@19B27
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?7=7 @a_R\V]Q _hVaݷU^_bcY UVZbcSYZ Y Vݷ aViV^Yp

?7=7:7 Bdcm `a_R\V]l

AQ^VV ]l d`_]Y^Q\Y5 hc_ `aY aQR_cV b b_[VcQ]Y `_c_[_S_T_ cY`Q `_b\V
`aY^pcYp `VaS_T_ b_VUY^V^Yp S `a_TaQ]]V6bVaSVaV S_X^Y[QVc `a_R\V]Q _hV6
aVU^_bcY UVZbcSYZ7 @_pb^Y]5 S hݷ] _^Q XQ[\ohQVcbp7 @_b\V `aY^pcYp `VaS_T_
WV b_VUY^V^Yp d ^QiVT_ bVaSVaQ Y]VVcbp USQ UVb[aY`c_aQ5 Q `_b\V dbcQ^_S6
\V^Yp b_VUY^V^Yp b ^_Sl]Y [\YV^cQ]Y Yf bcQ^Vc Vjݷ R_\miV7 >Q _UY^ YX
UVb[aY`c_a_S ]_WVc S \oR_Z ]_]V^c `aYZcY XQ`a_b ^Q b_VUY^V^YV _c ^_S_T_
[\YV^cQ5 hc_ `_caVRdVc SlX_SQ 1335@D7 >_ Vb\Y ]l bUV\QV] 1335@D5 Q ^Y[Q6
[_T_ XQ`a_bQ ^Q b_VUY^V^YV ^V Rl\_5 ^QiQ `a_TaQ]]Q cQ[ Y _bcQ^Vcbp S^dcaY
SlX_SQ 1335@D5 `aYh5[ݷ ]_WVc Rlcm5 ^QU_\T_C ^Y[c_ SVUm ^V TQaQ^cYadVc5 hc_
[c_6\YR_ XQf_hVc dbcQ^_SYcm b ^Q]Y ^_S_V b_VUY^V^YV7 3 nc_ SaV]p ^Q \oR_Z
YX [\YV^cb[Yf b_[Vc_S5 c_ Vbcm b_[Vc_S5 b_XUQ^^lf `aVUlUdjY]Y _RaQjV6
^Yp]Y [ 1335@D Y _cSVhQojYf XQ b_VUY^V^YV b [QWUl] YX [\YV^c_S5 ]_Tdc
`aYZcY UQ^^lV5 caVRdojYV _RaQR_c[YD pb^_5 hc_ `_[Q ]l SYbY] S^dcaY Sl6
X_SQ 1335@D5 ^Y[Q[_Z _RaQR_c[Y UQ^^lf ^V `a_YX_ZUݷc5 c7 [7 ]l Yf UQWV ^V
`a_hYcQV]7

6b\Y5 ^Q`a_cYS5 `_`lcQcmbp `a_YXSVbcY hcV^YV b c_T_ Y\Y Y^_T_ [\YV^c6
b[_T_ b_[VcQ5 Vbcm aYb[5 hc_ [\YV^c `_ [Q[Y]6\YR_ `aYhY^Q] U_\T_ ^V Rd6
UVc ^Q] ^YhVT_ `aYbl\Qcm7 3bݷ nc_ SaV]p ^QiQ `a_TaQ]]Q RdUVc ^Qf_UYcmbp
S^dcaY SlX_SQ B514 Y\Y B53F5 ^V Sl`_\^pp ^Y[Q[_Z aQR_cl5 S c_] hYb\V ^V
`aY^Y]Qp ^_Slf b_VUY^V^YZ Y ^V _RaQRQclSQp UQ^^lV5 `_bcd`YSiYV _c Uad6
TYf 1dWV `aYb_VUY^ݷ^^lf2 [\YV^c_S7

3 f_UV Q[cYS^_Z aQR_cl bVaSVaQ [ ^VWV\QcV\m^_Z R\_[Ya_S[V ]_WVc `aY6
SVbcY ^V c_\m[_ `_`lc[Q `aYݷ]Q UQ^^lf 1Y\Y XQ`a_b_S25 ^_ Y `_`lc[Q _c`aQS6
[Y UQ^^lf7 3 bQ]_] UV\V5 `a_`db[^Qp b`_b_R^_bcm bVcY _TaQ^YhV^QD b\VU_SQ6
cV\m^_5 XQR\_[Ya_SQcm ^Qi `a_gVbb ]_Tdc ^V c_\m[_ SlX_Sl B514 Y 1335@D5
^_ Y GB9D57 ; `aY]Vad5 Vb\Y _UY^ YX [\YV^c_S `aYb\Q\ ^Q] XQ`a_b5 S _cSVc ^Q
[_c_alZ ]l U_\W^l `VaVUQcm V]d eQZ\ aQX]Va_] S b_c^o ]VTQRQZc5 d ^Qb
Vbcm S`_\^V aVQ\m^Qp S_X]_W^_bcm aQbcVapcm SbVf _bcQ\m^lf [\YV^c_S XQ c_
SaV]p5 `_[Q nc_c eQZ\ RdUVc `VaVUQSQcmbp5 _b_RV^^_ Vb\Y `lcQcmbp XQ`Ybl6
SQcm UQ^^lV S b_[Vc R_\miY]Y `_agYp]Y7

@a_Y\\obcaYa_SQcm `a_R\V]d ]_W^_ ^Q `aY]VaV YX b_SbV] ^V[_]`mocVa6
^_Z _R\QbcY7 @aVUbcQSY] bVRV aVbc_aQ^5 S [_c_a_] [QWUlZ bc_\Y[ aQX]Vjݷ^
S _cUV\m^_Z [QRY^[V5 cQ[ hc_ S [Q[_] Rl ]VbcV ]l ^Y bc_p\Y5 ^V\mXp _U^_SaV6
]V^^_ dSYUVcm SbV bc_\Y[Y Y Sf_U^lV USVaY7 @aVUbcQSY] bVRV cV`Vam5 hc_ ^Q
SVbm aVbc_aQ^ Vbcm c_\m[_ _UY^ _eYgYQ^c5 Yb`_\^pojYZ VjV Y _RpXQ^^_bcY
]VcaU_cV\p7 3 ^QiVZ Q^Q\_TYY _eYgYQ^c RdUVc YTaQcm a_\m `a_gVbbQ7 BaQXd
`_b\V _c[alcYp aVbc_aQ^Q _eYgYQ^c5 VbcVbcSV^^_5 `_U_ZUVc [ Sf_U^l] USV6
ap] Y RdUVc `_UWYUQcm ^_Slf [\YV^c_S 1SlX_S 1335@D25 hc_Rl SbcaVcYcm Yf
Y `a_S_UYcm [ bc_\Y[d7 ?U^Q[_ [Q[ c_\m[_ `VaSlV [\YV^cl XQZ]dc bc_\Y[
Y `aY]dcbp YXdhQcm ]V^o5 _eYgYQ^c _[QWVcbp `VaVU `a_R\V]_ZC b\VUdVc \Y
V]d bc_pcm _[_\_ bc_\Y[Q S _WYUQ^YY5 `_[Q [\YV^cl _`aVUV\pcbp b XQ[QX_]5
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Y\Y WV `_ZcY [ USVap] `a_SVaYcm5 ^V `aYiݷ\ \Y Vjݷ [c_6^YRdUm7 ;_TUQ WV
[\YV^c_S XQ bc_\Y[Q]Y bcQ^Vc ]^_T_5 _eYgYQ^cd Y S_SbV `aYUVcbp cpWV\_7
3VUm [QWU_]d [\YV^cd XQ \oRl] YX bc_\Y[_S S \oR_Z ]_]V^c ]_WVc hc_6c_
`_^QU_RYcmbp ‑ _^ ]_WVc aViYcm XQ[QXQcm Vjݷ hc_6^YRdUm5 ]_WVc da_^Ycm
SY\[d Y `_`a_bYcm UadTdo5 ]_WVc5 ^Q[_^Vg5 aViYcm5 hc_ V]d `_aQ YUcY5 Y `_6
caVR_SQcm bhݷc7 ;a_]V c_T_5 S \oR_Z ]_]V^c ]_Tdc `aYZcY ^_SlV [\YV^cl5 Y
Vb\Y Yf ^V SbcaVcYcm d USVaVZ5 _^Y ]_Tdc dZcY5 Q aVbc_aQ^ ^VU_`_\dhYc UV^VT7
>Q`_]^Y]5 hc_ `_ db\_SYp] ^QiVZ Q^Q\_TYY S aVbc_aQ^V ^Vc cQ[_T_ ]VbcQ5
_c[dUQ Rl\_ Rl SYU^_ Y bc_\Y[Y5 Y Sf_U^lV USVaYD c_h^VV T_S_ap5 YX \oR_T_
]VbcQ SYU^_ \YR_ _UY^ bc_\Y[ 1^_ ^V R_\miV25 \YR_ USVaY5 \YR_ S__RjV ^Y
c_5 ^Y UadT_V7

BQ]_V `a_bc_V aViV^YV5 `aYf_UpjVV S T_\_Sd ‑ nc_ RVTQcm `_ SbV]d aV6
bc_aQ^d5 `_URVTQp `_ _hVaVUY [ [QWU_]d YX bc_\Y[_S5 Q cQ[WV Y [ USVap]5
dX^QSQcm5 hc_ S^Y]Q^YV _eYgYQ^cQ cQ] ^V caVRdVcbp Y YUcY5 SVa^VV5 RVWQcm
^Q b\VUdojYZ [adT7 1^Q\_TYh^_V aViV^YV S_X]_W^_ Y U\p ^QiVT_ `a_gVb6
bQ7 =_W^_ b `_]_jmo SlX_SQ 63>D< `VaVSVbcY SbV b_[Vcl 1Y b\diQojYZ5 Y
[\YV^cb[YV2 S ^VR\_[YadojYZ aVWY] D ^Q`_]^Y]5 [Q[ nc_ UV\QVcbp 1XUVbm
C4 ‑ UVb[aY`c_a b_[VcQD b `VaVS_U_] S ^VR\_[YadojYZ aVWY] ]l dWV SbcaV6
hQ\Ybm S 5>7;7<ݷ TUV UV\Q\Y nc_ U\p _Rlh^lf UVb[aY`c_a_S2C

6<17C F 63>D<1C45 OhPN]OU2D
63>D<1C45 Oh\N]OU5 6<17C L XhWXWKUXLT2D

5\p b_[Vc_S S ^VR\_[YadojV] aVWY]V SlX_Sl B514 Y 1335@D SbVTUQ S_XSaQ6
jQoc d`aQS\V^YV ^V]VU\V^^_5 ^YhVT_ ^V _WYUQpD Vb\Y ^V Rl\_ UQ^^lf Y\Y
Sf_UpjVT_ b_VUY^V^Yp5 S_XSaQjQVcbp _iYR[Q7 3lX_S GB9D5 ^Q ^VR\_[Yado6
jV] b_[VcV cQ[WV S_XSaQjQVc d`aQS\V^YV ^V]VU\V^^_D Vb\Y V]d ^V dUQ\_bm
XQ`YbQcm ^Y _U^_T_ RQZcQ5 _^ XQSVaiQVcbp b _iYR[_Z 1c7 V7 S_XSaQjQVc 6:25 Vb6
\Y WV f_cp Rl _UY^ RQZc Rl\ XQ`YbQ^5 SlX_S bhYcQVcbp `a_iVUiY] db`Vi^_D
S_XSaQjQVc _^ `aY nc_]5 [Q[ SbVTUQ5 [_\YhVbcS_ XQ`YbQ^^lf RQZc_S7 ;_TUQ
SbV b_[Vcl ^Qbca_V^l [Q[ ^VR\_[YadojYV5 ]_W^_ Yf _`aQiYSQcm `_ _hVaVUY
S RVb[_^Vh^_] gY[\V7 Nc_ ^QXlSQVcbp Q[cYS^l] _WYUQ^YV] 7

3 ]^_T_XQUQh^lf bYbcV]Qf cQ[_Z SQaYQ^c bhYcQVcbp b_SVaiV^^_ ^V`aY6
V]\V]l]7 ?eYgYQ^c YX ^QiVZ Q^Q\_TYY RdUVc `_^Q`aQb^d dbcQSQcm5 ^QaVXQp
[adTY `_ aVbc_aQ^d 1S`_\^V S_X]_W^_5 hc_ XQ ^Vb[_\m[_ UVbpc[_S cQ[Yf [ad6
T_S _c ^VT_ ^YhVT_ ^Y[_]d cQ[ Y ^V `_^QU_RYcbp2 Y S Yc_TV `_`a_bcd d`QUݷc RVX
bY\7 @a_gVbb5 RVb[_^Vh^_ _`aQiYSQojYZ ^QR_a b_[Vc_S b `_]_jmo bYbcV]6
^lf SlX_S_S5 c_WV RdUVc Sf_\_bcdo caQcYcm `a_gVbb_a^_V SaV]p7 ;_^Vh^_5 S
_c\YhYV _c _eYgYQ^cQ `a_gVbb ^V dbcQ^Vc5 ^_ SVUm `a_gVbb_a^_V SaV]p5 aQb6
f_UdV]_V RVX `_\mXl5 ]_T\_ Rl `aYT_UYcmbp UadTY] XQUQhQ]7 6b\Y S bYbcV]V
dbcQ^_S\V^_ _TaQ^YhV^YV ^Q `_caVR\pV]_V `a_gVbb_] SaV]p5 bVaSVa ]_WVc
YbhVa`Qcm bS_Z \Y]Yc Y RdUVc d^Yhc_WV^ pUa_] bYbcV]l7

@a_R\V]Q UVZbcSYcV\m^_ bVamݷX^Q7 BdjVbcSdoc bVaSVa^lV `a_TaQ]]l5
[_c_alV bdc[Q]Y5 Q Y^_TUQ Y ]VbpgQ]Y ^Qf_Upcbp S RVXUVZbcSYY5 Y Rl\_ Rl
_hV^m bcaQ^^_5 Vb\Y Rl Sbݷ nc_ SaV]p `a_TaQ]]Q5 [_c_aQp b_SVaiV^^_ ^YhVT_
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^V UV\QVc5 XQ^Y]Q\Q Rl `a_gVbb_aD ^_ UQWV Vb\Y bVaSVa Q[cYS^_ aQR_cQVc5 nc_
^V\mXp bhYcQcm `_S_U_] U\p b_XUQ^Yp RVb`_\VX^_Z ^QTadX[Y ^Q gV^caQ\m^lZ
`a_gVbb_a7

5adT_V aViV^YV 1U\p aVbc_aQ^Q2 b_bc_Yc S c_]5 hc_Rl ^Q^pcm S aVbc_aQ^
QUV[SQc^_V [_\YhVbcS_ `Vab_^Q\Q7 3_6`VaSlf5 aQXd]VVcbp5 d USVaVZ U_\WV^
bc_pcm ]VcaU_cV\m5 SbcaVhQp `aYf_UpjYf [\YV^c_S Y `a_S_Up Yf [ bS_R_U^l]
bc_\Y[Q]7 3_6Sc_alf5 U_a_T_Z aVbc_aQ^ S`_\^V ]_WVc bVRV `_XS_\Ycm `aY6
[aV`Ycm [ [QWU_]d bc_\Y[d bS_VT_ _eYgYQ^cQ7 1^Q\_TYh^l] _RaQX_] `aY
^Q`YbQ^YY bVaSVa^_Z `a_TaQ]]l ]l ]_WV] b_XUQcm _cUV\m^lZ `a_gVbb U\p
_Rb\dWYSQ^Yp [QWU_T_ `aYiVUiVT_ [\YV^cQ7

6b\Y WV nc_c SQaYQ^c ^V`aYV]\V] ‑ ^Q`aY]Va5 Vb\Y R�_\mido hQbcm SaV6
]V^Y SVbm `Vab_^Q\ SbV aQS^_ `a_bcQYSQVc5 ‑ ]_W^_ bUV\Qcm Y Y^QhV7 ?eYgY6
Q^c ]_WVc5 ^QaVXQS ^Vb[_\m[_ [adT_S5 b__RaQXYcm5 hc_ cQ[ UV\_ ^V `_ZUݷc Y5
^Q`aY]Va5 `_USVbYcm [_\_[_\mhY[ [ Sf_U^l] USVap]5 Q [QWUlZ bc_\Y[ b^QR6
UYcm [^_`[_Z XS_^[Q7 @_b\V nc_T_ ]_W^_ RdUVc b`_[_Z^_ dbVbcmbp S d[a_]^lZ
dT_\ Y b`Qcm Y\Y5 ^Q`aY]Va5 aQXTQUlSQcm [a_bbS_aU5 `_[Q _UY^ YX [_\_[_\m6
hY[_S Y\Y XS_^[_S ^V XQXS_^Yc7 3 `a_U_\WV^YV Q^Q\_TYY bc_Yc Sb`_]^Ycm5
hc_ _eYgYQ^cd U_bcQc_h^_ hQbc_ `aYf_UYcbp _calSQcmbp _c bS_VT_ [a_bbS_a6
UQ ^V `_c_]d5 hc_ VT_ [dUQ6c_ `_XSQ\Y5 Q `a_bc_ `_c_]d hc_ `a_i\_ ^V[_c_a_V
SaV]pD ^Q`aY]Va5 Vb\Y [\YV^c XQ[QXQ\ R\oU_5 [_c_a_V RdUVc T_c_SYcmbp USQ6
UgQcm ]Y^dc5 _eYgYQ^cd b\VUdVc `VaVUQcm XQ[QX ^Q [df^o5 Q hVaVX USQUgQcm
]Y^dc `aYZcY XQ T_c_Sl] R\oU_]5 hc_Rl _c^VbcY VT_ [\YV^cd7 @_nc_]d S
U_`_\^V^YV [ XS_^[Q] b\VUdVc5 SYUY]_5 XQ`QbcYbm Vjݷ Y RdUY\m^Y[_]5 [_c_6
alZ ]_W^_ RdUVc bcQSYcm ^Q _`aVUV\ݷ^^_V SaV]p7 1^Q\_TYh^lZ SQaYQ^c S
`a_TaQ]]Ya_SQ^YY ^QXlSQVcbp ]d\mcY`\V[bYa_SQ^YV] SS_UQ6SlS_UQ 7

AQbb]_caY] USQ `_b\VU^Yf SQaYQ^cQ `_Ua_R^VV7

?7=7;7 AViV^YV ^Q _b^_SV _Rb\dWYSQojYf `a_gVbb_S

3 nc_] SQaYQ^cV ^Qi T\QS^lZ `a_gVbb Sl`_\^pVc _RpXQ^^_bcY ]VcaU_cV6
\p5 ^Qf_Upbm R�_\mido hQbcm SaV]V^Y S SlX_SV 1335@D7 @aY^pS _hVaVU^_V b_6
VUY^V^YV5 _^ `_a_WUQVc `a_gVbb U\p _Rb\dWYSQ^Yp nc_T_ b_VUY^V^Yp 1Q^Q\_T
_eYgYQ^cQ5 `aY[aV`\ݷ^^_T_ [ bc_\Y[d27 @_b\V nc_T_ a_UYcV\mb[YZ `a_gVbb
XQ[alSQVc b_[Vc [\YV^cb[_T_ b_VUY^V^Yp5 Q `_a_WUݷ^^lZ `a_gVbb XQ[alSQVc
b\diQojYZ b_[Vc7 3bV _RpXQ^^_bcY `_ _Rb\dWYSQ^Yo `aYiVUiVT_ [\YV^cQ
S_X\QTQocbp ^Q `_a_WUݷ^^lZ `a_gVbbD `_b\V XQSVaiV^Yp bVQ^bQ bSpXY b [\Y6
V^c_] nc_c `a_gVbb XQSVaiQVcbp7 3bݷ nc_ SaV]p a_UYcV\mb[YZ `a_gVbb RVb6
`aV`pcbcSV^^_ `a_U_\WQVc Yb`_\^pcm _RpXQ^^_bcY 5ݷVcaU_cV\p[ݷ SlXlSQp
1335@D7 B__cSVcbcSdojYZ [_U RdUVc SlT\pUVcm `aY]Va^_ cQ[C

5>E= K <9CD5>hAE5E5h<5> F :? MD
9>D <C5 ?;D
CDBE3D C?3;144Bh9> 144BD
<C F C?3;5D1JOhRWN]5 \XLTh\][NJV5 92D
961<C FF 6:2 K
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?7=7<7 B_RlcYZ^_6d`aQS\pV]_V `a_TaQ]]Ya_SQ^YV

AQbb]_caY] cV`Vam b\dhQZ5 [_TUQ `_a_WUV^YV _cUV\m^_T_ `a_gVbbQ ^Q
[QWU_V [\YV^cb[_V b_VUY^V^YV ^V`aYV]\V]_7 CQ[ ]_WVc `_\dhYcmbp5 Vb\Y
bVaSVa U_bcQc_h^_ bVamݷX^_ XQTadWV^C _`VaQgYp `_a_WUV^Yp `a_gVbbQ baQS6
^YcV\m^_ U_a_TQ5 cQ[ hc_ `aY XQTadX[Qf `_apU[Q clbph b_VUY^V^YZ S bV[d^6
Ud XQcaQcl ^Q `_a_WUV^YV `a_gVbb_S ]_Tdc _[QXQcmbp haVX]Va^l]Y7 ;a_]V
c_T_5 ]VWUd bVQ^bQ]Y _Rb\dWYSQ^Yp aQX^lf [\YV^c_S ]_WVc `a_Ybf_UYcm
Q[cYS^_V SXQY]_UVZbcSYV7 >Q`aY]Va5 bVaSVa ]_WVc `_UUVaWYSQcm bVcVSdo
[_]`mocVa^do YTad5 TUV UVZbcSYp [QWU_T_ YTa_[Q S\Ypoc ^Q bYcdQgYo S _U6
^_] YTa_S_] `a_bcaQ^bcSV Y b[QXlSQocbp ^Q UadTYf YTa_[Qf7 3 nc_] b\dhQV
aQXUV\V^YV bVaSVa^_Z `a_TaQ]]l ^Q _cUV\m^lV `a_gVbbl `_caVRdVc Slb_[Yf
^Q[\QU^lf aQbf_U_S ^Q SXQY]_UVZbcSYV ]VWUd ncY]Y `a_gVbbQ]YD [ c_]d WV
`a_R\V]Q _hVaݷU^_bcY UVZbcSYZ SbcQ^Vc b^_SQ5 c_\m[_ dWV S [QWU_] YX `a_6



=@9 BVcY Y `a_c_[_\l

gVbb_SC UVZbcSYcV\m^_5 b\VUdVc \Y `a_gVbbd S [_^[aVc^lZ ]_]V^c SaV]V^Y
Q^Q\YXYa_SQcm YX]V^V^Yp S YTaV Y\Y WV `aY^Y]Qcm UQ^^lV b [\YV^cb[_T_
b_[VcQH

3 _R_Yf b\dhQpf S_X^Y[QVc `_caVR^_bcm _Rb\dWYSQcm SbVf [\YV^c_S bY\Q6
]Y _U^_T_ `a_gVbbQ5 `aYhݷ] Q[cYS^_V _WYUQ^YV5 VbcVbcSV^^_5 `aYV]\V]l] ^V
bhYcQVcbp7 >Q `a_R\V]d ]_W^_ SXT\p^dcm iYaV7 6bcm ^V[_c_a_V [_\YhVbcS_
cY`_S b_RlcYZ 5 [QWUlZ YX [_c_alf caVRdVc bS_VZ _RaQR_c[Y7 >V[_c_alV
bYbcV]^lV SlX_Sl5 `aVU^QX^QhV^^lV U\p _RaQR_c[Y b_RlcYZ5 pS\pocbp R\_6
[YadojY]Y5 c_ Vbcm RdUdhY SlXSQ^l aQ^miV ^Qbcd`\V^Yp b_RlcYp5 _^Y nc_T_
b_RlcYp _WYUQoc5 R\_[Yadp SlXSQSiYZ `a_gVbb Y UV\Qp ^VS_X]_W^_Z _RaQ6
R_c[d UadTYf b_RlcYZ7 =_WVc b\dhYcmbp Y cQ[5 hc_ ^Y _U^_ YX b_RlcYZ S
cVhV^YV U_\T_T_ `VaY_UQ SaV]V^Y ^V `a_YX_ZUݷc5 Y c_TUQ ^dW^_ Yb[\ohYcm
f_\_bc_Z aQbf_U `a_gVbb_a^_T_ SaV]V^Y7 9UVQ\m^_Z Rl\Q Rl bYcdQgYp5 [_TUQ
]l5 [Q[Y]6c_ _RaQX_] dX^QS _ ^Qbcd`\V^YY b_RlcYp5 aVQTYadV] ^Q ^VT_ b_6
_cSVcbcSdojY] bYbcV]^l] SlX_S_]5 c_h^_ X^Qp5 hc_ _^ ^Qb ^V XQR\_[YadVc
Y `aY nc_] bUV\QVc hc_6c_ `_\VX^_V 1`aY]Vc Y\Y `VaVUQbc UQ^^lV5 `aY]Vc
XQ`a_b ^Q b_VUY^V^YV Y c7 `727 NcY] `_\VX^l] UVZbcSYV] ^QiQ ݷYUVQ\m^Qpݷ
bYcdQgYp _c\YhQVcbp _c Q[cYS^_T_ _WYUQ^Yp b gY[\YhVb[Y] _`a_b_] ^VR\_6
[YadojYf b_[Vc_SC ^V TQaQ^cYa_SQS ^Y[Q[_T_ `_\VX^_T_ UVZbcSYp5 ]l _RaV[Q6
V] R_\miY^bcS_ ^QiYf _RaQjV^YZ [ pUad ^Q f_\_bc_Z aQbf_U `a_gVbb_a^_T_
SaV]V^Y7

B`_b_R `_bca_V^Yp `a_TaQ]]5 `aY [_c_a_] `a_TaQ]]Q Y]VVc
T\QS^lZ gY[\5 _U^Q YcVaQgYp [_c_a_T_ b__cSVcbcSdVc ^Qbcd`\V6
^Yo ^V[_c_a_T_ b_RlcYp YX _`aVUV\ݷ^^_T_ ]^_WVbcSQ5 Q SbV UVZ6
bcSYp `a_TaQ]]l `_bca_V^l [Q[ aVQ[gYp ^Q b_RlcYV5 ^QXlSQVcbp
b_RlcYZ^_6d`aQS\pV]l] `a_TaQ]]Ya_SQ^YV] 1Q^T\7 5F5>D64B9F5>
@B?7B1==9>727 ;a_]V bVaSVa^lf `a_TaQ]]5 aQbbhYcQ^^lf ^Q _U^_SaV]V^6
^_V _Rb\dWYSQ^YV ^V_`aVUV\ݷ^^_T_ [_\YhVbcSQ [\YV^c_S5 bdjVbcSdoc Y Uad6
TYV _R\QbcY `aY]V^V^Yp nc_T_ `_Uf_UQD cQ[5 ^Q `aY^gY`V _RaQR_c[Y b_RlcYZ
_Rlh^_ _b^_SlSQocbp `a_TaQ]]l5 b^QRWݷ^^lV TaQeYhVb[Y] Y^cVaeVZb_]
`_\mX_SQcV\p7 3 a_\Y b_RlcYZ S ^Yf Slbcd`Qoc UVZbcSYp `_\mX_SQcV\p ‑
^QWQcYp ^Q [^_`[Y Y ݷT_aphYVݷ [\QSYiY5 Q cQ[WV `VaV]VjV^Yp Y jV\h6ݷ
[Yݷ ]liY7

9cVaQgYp T\QS^_T_ gY[\Q S b_RlcYZ^_6_aYV^cYa_SQ^^_Z `a_TaQ]]V UV6
\Ycbp ^Q USV eQXlC SlR_a[Q b_RlcYp Y _RaQR_c[Q b_RlcYp 7 HQjV SbVT_
_RaQR_c[Q Sl^_bYcbp S _cUV\m^lV ed^[gYY5 [_c_alV SlXlSQocbp YX T\QS^_6
T_ gY[\Q `aY ^Qbcd`\V^YY b__cSVcbcSdojVT_ b_RlcYp7 NcY ed^[gYY cQ[ Y
^QXlSQocbp _RaQR_chY[Q]Y b_RlcYZ 7

?U^Q YX _b^_S^lf _b_RV^^_bcVZ b_RlcYZ^_6d`aQS\pV]_T_ `a_TaQ]]Ya_SQ6
^Yp b_bc_Yc S c_]5 hc_ S _RaQR_chY[V b_RlcYp ^V\mXp _bcQSQcmbp ^QU_\T_7 Hc_
cQ[_V ݷ_QU_\T^ݷ ‑ XQSYbYc _c XQUQhYD S `a_TaQ]]V b TaQeYhVb[Y] Y^cVaeVZ6
b_] ݷ_QU_\T^ݷ _Rlh^_ _X^QhQVc cQ[5ݷ hc_ `_\mX_SQcV\m XQ]VcYc `QdXd5ݷ c_
Vbcm UVbpcdo U_\o bV[d^Ul S _RaQR_chY[V `a_SYbVcm Vjݷ ]_W^_5 Q S_c `_\6
bV[d^Ul ‑ dWV ^V\mXp5 `_b[_\m[d `a_TaQ]]Q5 c_ Y UV\_ ݷUSYbQojQp_`ݷ ^Q



?7=7 @a_R\V]Q _hVaݷU^_bcY UVZbcSYZ Y Vݷ aViV^Yp =@:

`_\bV[d^Ul5 baVU^VbcQcYbcYhVb[_T_ `_\mX_SQcV\p ]_WVc Rd[SQ\m^_ SXRVbYcm7
3 b\dhQV ]LY6bVaSVaQ Sb5ݷ [Q[ `aQSY\_5 ^V cQ[ [aYcYh^_5 S [aQZ^V] b\dhQV
UQWV `QdXQ ^Q USV6caY bV[d^Ul ]_WVc _bcQcmbp ^VXQ]VhV^^_Z5 ^dW^_ c_\m[_
^V U_`db[Qcm5 hc_Rl [\YV^c cSQ\Y\bp_ݷ `_ cQZ]6Qdcdݷ 1[_^[aVc^Qp SV\YhY^Q
cQZ]6QdcQ ]_WVc _[QXQcmbp aQX^_Z5 ^_ U_S_\m^_ aVU[_ RlSQVc ]V^miV ;9‑<9
bV[d^U2D S`a_hV]5 UVZbcS_SQcm `_ `aY^gY`d QS_bmݷ `a_[QcYcݷ ‑ c_WV YUVp
^V b\Yi[_] dUQh^Qp7

CQ[ Y\Y Y^QhV5 ]_W^_ _`aVUV\ݷ^^_ ^QXSQcm _U^d SVjm5 [_c_aQp S _RaQ6
R_chY[Qf b_RlcYZ XQSVU_]_ ^VU_`dbcY]QC nc_ _RaQjV^Yp [ R\_[YadojY] bY6
bcV]^l] SlX_SQ]5 [_TUQ Y]VVcbp SVa_pc^_bcm5 hc_ R\_[Ya_S[Q aVQ\m^_ `a_6
YX_ZUݷc7 5\YcV\m^_bcm R\_[Ya_S[Y S R_\miY^bcSV b\dhQVS ^V`aVUb[QXdV]QD
U_`dbcYS R\_[Ya_S[d5 ]l dWV ^V ]_WV] TQaQ^cYa_SQcm bS_VSaV]V^^lZ S_X6
SaQc d`aQS\V^Yp S T\QS^lZ gY[\5 c_ Vbcm `_\dhQVcbp5 hc_ ]l ]_WV] XQbcapcm
S _RaQR_chY[V ^Q b[_\m[_ dT_U^_ ‑ S c_] hYb\V 7ݷ_QU_\T^ݷ

>VU_`dbcY]_bcm R\_[Ya_S_[ S _RaQR_chY[Qf b_RlcYZ hQbc_ Sl^dWUQ6
Vc ^Qb _c[QXlSQcmbp _c _hVSYU^_T_ Y `aYSlh^_T_ S `_\mXd cQ[Yf ]Vc_U_S
`a_TaQ]]Ya_SQ^Yp5 [_c_alV5 [Q[ nc_ ^Y bcaQ^^_5 ^V[_c_al] `a_TaQ]]Y6
bcQ] _[QXlSQocbp ^V`_US\Qbc^l7 ;_TUQ \_TY[Q XQUQhY `aVU`_\QTQVc cd Y\Y
Y^do `_b\VU_SQcV\m^_bcm UVZbcSYZ5 _Rlh^_ ]l RVX aQXUd]YZ `YiV] S `a_6
TaQ]]V `_b\VU_SQcV\m^_bcm _`VaQc_a_S5 Sl`_\^pojYf ncY UVZbcSYp7 >_ S
b_RlcYZ^_6_aYV^cYa_SQ^^_Z `a_TaQ]]V cQ[Qp `_b\VU_SQcV\m^_bcm _`VaQc_6
a_S _[QWVcbp ^VU_`dbcY]_Z5 Vb\Y f_cp Rl _UY^ YX ^Yf ]_WVc XQR\_[Ya_SQcm
^Qi `a_gVbb7 @aYf_UYcbp U\p [QWU_T_ [\YV^cQ `_]^Ycm5 ^Q hݷ] ]l b ^Y]
_bcQ^_SY\Ybm5 Q S]Vbc_ `_b\VU_SQcV\m^_bcVZ _`VaQc_a_S `YbQcm cQ[_Z [_U5
[_c_alZ5 `_\dhYS d`aQS\V^YV5 Sb`_]Y^QVc5 [Q[_V UVZbcSYV U\p UQ^^_T_ [_^6
[aVc^_T_ [\YV^cQ U_\W^_ bcQcm b\VUdojY]5 UV\QVc nc_ UVZbcSYV5 XQ`_]Y^QVc5
^Q hݷ] cV`Vam XQ[_^hY\Qbm aQR_cQ b ncY] [\YV^c_]5 Y S_XSaQjQVc d`aQS\V6
^YV5 cQ[ ^YTUV Y ^V XQR\_[Ya_SQSiYbm7 ; nc_]d S_`a_bd ]l SVa^ݷ]bp S 7<7=7?ݷ

?7=7=7 3lR_a[Q b_RlcYZ S ?B ^>9HC SlX_S C5<53D

5\p `_bca_V^Yp bVaSVa^_Z `a_TaQ]]l S SYUV b_RlcYZ^_6_aYV^cYa_SQ^6
^_T_ `aY\_WV^Yp5 _hVSYU^_5 caVRdVcbp `_UUVaW[Q b_ bc_a_^l _`VaQgY_^^_Z
bYbcV]lD S bQ]_] UV\V5 ^Q] ^dW^_ U_WUQcmbp ^Qbcd`\V^Yp b_RlcYp ‑ Y^Q6
hV T_S_ap5 XQR\_[Ya_SQcmbp U_ ]_]V^cQ5 [_TUQ b_RlcYV `a_YX_ZUݷc5 ^_ SVUm
R\_[Ya_SQcm `a_gVbbl d]VVc c_\m[_ _`VaQgY_^^Qp bYbcV]Q7

3 R_\miY^bcSV bS_ݷ] R\_[YadojYV bYbcV]^lV SlX_Sl 1S[\ohQp SbV5 [_6
c_alV ]l U_ bYf `_a _RbdWUQ\Y2 _aYV^cYa_SQ^l ^Q _WYUQ^YV _U^_T_ [_^6
[aVc^_T_ b_RlcYp5 ^_ ^Q] S UQ^^_] b\dhQV ^dW^Q S_X]_W^_bcm _cUQcm d`aQS6
\V^YV _`VaQgY_^^_Z bYbcV]V5 _c[QXQSiYbm _c Sl`_\^V^Yp 1c7 V7 _c [SQ^c_S
SaV]V^Y2 U_ cVf `_a5 `_[Q ^V `a_YX_ZUVc _U^_ YX ]^_TYf Y^cVaVbdojYf ^Qb
b_RlcYZ7 >Qbcd`\V^YV b_RlcYp _`VaQgY_^^Qp bYbcV]Q U_\W^Q _cb\VUYcm bQ6
]Q Y SVa^dcm d`aQS\V^YV `a_gVbbd5 `aY nc_]5 WV\QcV\m^_5 b__RjYS V]d5 [Q[_V
Y]V^^_ b_RlcYV ^Qbcd`Y\_C `aYi\Y \Y UQ^^lV `_ _U^_]d YX [\YV^cb[Yf b_6
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VUY^V^YZ5 `_\dhV^ \Y _hVaVU^_Z XQ`a_b ^Q b_XUQ^YV ^_S_T_ b_VUY^V^Yp5 _bS_6
R_UY\_bm \Y ]Vbc_ S RdeVaV U\p `VaVUQhY UQ^^lf S bVcm5 `a_i\_ \Y ^V[_V
XQUQ^^_V SaV]p5 `aYiݷ\ \Y bYT^Q\7 @_\dhYS Y^e_a]QgYo _ b_RlcYY5 ]l b]_6
WV] baVQTYa_SQcm ^Q ^VT_ b__cSVcbcSdojY] _RaQX_]5 c_ Vbcm `aY^pcm UQ^^lV
Y\Y XQ`a_b b_VUY^V^Yp5 _c`aQSYcm _hVaVU^do `_agYo UQ^^lf Y c7 `75 Y `aY
U_\W^_Z b^_a_S[V YXRVWY] [Q[ f_\_bc_T_ _`a_bQ Ybc_h^Y[_S b_RlcYZ5 cQ[ Y
R\_[Ya_S_[5 ]ViQojYf _RaQRQclSQcm ^_SlV b_RlcYp7 ;_TUQ S a_\Y b_RlcYZ
aQbb]QcaYSQVcbp T_c_S^_bcm ^Vb[_\m[Yf `_c_[_S SS_UQ6SlS_UQ [ _hVaVU^l]
_`VaQgYp]5 Q bQ]Y _`VaQgYY SS_UQ6SlS_UQ bcQ^_Spcbp aVQ[gYVZ ^Q ncY b_Rl6
cYp5 T_S_apc _ ]d\mcY`\V[bYa_SQ^YY SS_UQ6SlS_UQ 7

3 bYbcV]Qf bV]VZbcSQ ^>9H SlR_a[d b_RlcYZ ]_W^_ _aTQ^YX_SQcm b `_]_6
jmo bYbcV]^lf SlX_S_S C5<53D Y @?<<5 [_c_alV5 S__RjV T_S_ap5 `aVU^QX^Q6
hV^l U\p _U^Yf Y cVf WV UVZbcSYZD C5<53D ^Vb[_\m[_ `a_jV S aQR_cV5 @?<<
^Vb[_\m[_ R_\VV d^YSVabQ\V^7 3 ^V[_c_alf bYbcV]Qf pUa_ aVQ\YXdVc c_\m[_
_UY^ SQaYQ^c Y^cVaeVZbQ5 `aY nc_] Sc_a_Z n]d\YadVcbp hVaVX ^VT_ S SYUV
RYR\Y_cVh^_Z ed^[gYY7 CQ[5 S bYbcV]Qf \Y^VZ[Y \?<1B9C `aYbdcbcS_SQ\ bY6
bcV]^lZ SlX_S @?<<5 Q C5<53D Rl\ RYR\Y_cVh^_Z ed^[gYVZ7 ;a_]V c_T_5 S
^V[_c_alf b_SaV]V^^lf bYbcV]Qf5 S hQbc^_bcY S OB55K\M5 `aYbdcbcSdVc cQ[6
WV SlX_S ;AE5E55 aVQ\YXdojYZ Q\mcVa^QcYS^lZ `_Uf_U [ SlR_a[V b_RlcYp7
3 U9>EH c_WV Y]VVcbp bS_Z SQaYQ^c b_RlcYZ^_T_ Y^cVaeVZbQ ‑ ^QR_a SlX_6
S_S `_U _RjY] ^QXSQ^YV] 5@?<<7 =l RdUV] aQbb]QcaYSQcm SlX_S C5<53D [Q[
R_\VV `a_bc_ZD YXdhYcm @?<<5 Q cQ[WV ;AE5E5 Y 5@?<< hYcQcV\m `aY WV\Q^YY
]_WVc bQ]_bc_pcV\m^_5 `aYRVT^dS [ cVf^YhVb[_Z U_[d]V^cQgYY7

3lX_S C5<53D `_XS_\pVc _RaQRQclSQcm b_RlcYp caݷf cY`_SC
∙ YX]V^V^YV b_bc_p^Yp eQZ\_S_T_ UVb[aY`c_aQ 1`_pS\V^YV UQ^^lf5 U_6

bcd`^lf ^Q hcV^YV5 Y\Y Sf_UpjVT_ XQ`a_bQ ^Q b_VUY^V^YVD _bS_R_WUV^YV
]VbcQ S RdeVaV Ybf_UpjVZ Y^e_a]QgYYD Yb[\ohYcV\m^Qp bYcdQgYp2D

∙ YbcVhV^YV XQUQ^^_T_ [_\YhVbcSQ SaV]V^Y b ]_]V^cQ Sf_UQ S SlX_SD
∙ `_\dhV^YV `a_gVbb_] ^VYT^_aYadV]_T_ bYT^Q\Q7

@a_eY\m SlX_SQ SlT\pUYc cQ[C

9>D C5<53D19>D >5 64hC5D 3B51464C5 64hC5D 3GB9D564C5 64hC5D 35H64C5
CDBE3D D9=5F1< 3D9=5?ED2D

@QaQ]Vcal B51464C5 GB9D564C Y 5H64C _R_X^QhQoc ]^_WVbcSQ eQZ\_Slf UV6
b[aY`c_a_S5 U\p [_c_alf ^Qb Y^cVaVbdVc b__cSVcbcSV^^_ S_X]_W^_bcm ^V]VU6
\V^^_T_ hcV^Yp5 S_X]_W^_bcm ^V]VU\V^^_Z XQ`YbY Y ^Q\YhYV Yb[\ohYcV\m6
^_Z bYcdQgYY7 @QaQ]Vca > d[QXlSQVc [_\YhVbcS_ X^QhQjYf n\V]V^c_S S ncYf
]^_WVbcSQf7 Nc_c `QaQ]Vca ^dW^_ dbcQ^_SYcm aQS^l] =1Hh44:5 TUV =1Hh4 ‑
]Q[bY]Q\m^lZ ^_]Va UVb[aY`c_aQ baVUY `_U\VWQjYf _RaQR_c[V7 @QaQ]Vca
D9=5?ED XQUQݷc `a_]VWdc_[ SaV]V^Y5 b`dbcp [_c_alZ b\VUdVc SVa^dcm d`aQS6
\V^YV5 UQWV Vb\Y ^Y[Q[Yf b_RlcYZ5 bSpXQ^^lf b UVb[aY`c_aQ]Y5 ^V `a_YX_6
i\_7

?RkV[c _WVbcS_^[ݷ UVb[aY`c_a_Sݷ XQUQݷcbp `VaV]V^^_Z cY`Q 64hC5D7
3^dcaV^^pp aVQ\YXQgYp `VaV]V^^lf nc_T_ cY`Q U\p aQX\Yh^lf bYbcV] cV_6



?7=7 @a_R\V]Q _hVaݷU^_bcY UVZbcSYZ Y Vݷ aViV^Yp =@<

aVcYhVb[Y ]_WVc _[QXQcmbp aQX^_Z5 ^_ `a_jV SbVT_ Vݷ `aVUbcQS\pcm bVRV [Q[
RYc_Sdo bca_[d5 TUV [QWU_]d UVb[aY`c_ad b__cSVcbcSdVc _UY^ RYc7 5\p aQ6
R_cl b `VaV]V^^l]Y nc_T_ cY`Q bYbcV]Q `aVU_bcQS\pVc S ^QiV aQb`_apWV^YV
b\VUdojYV ]Q[a_blC

OMhcN[X164hC5D 3C5D2D 83 _hYbcYcm ]^_WVbcS_ 38
OMhLU[19>D 645 64hC5D 3C5D2D 83 dRaQcm UVb[aY`c_a YX ]^6SQ 38
OMh\N]19>D 645 64hC5D 3C5D2D 83 U_RQSYcm UVb[aY`c_a [ ]^6Sd 38
OMhR\\N]19>D 645 64hC5D 3C5D2D 83 Sf_UYc \Y UVb[a6a S ]^6S_H 38

Bcad[cdaQ D9=5F1<5 b\dWQjQp U\p XQUQ^Yp `_b\VU^VT_ `QaQ]VcaQ5 Y]VVc USQ
`_\p cY`Q <?>77 @_\V DFhC53 XQUQݷc [_\YhVbcS_ bV[d^U5 `_\V DFhEC53 ‑ [_6
\YhVbcS_ ]Y[a_bV[d^U5 c7 V7 ]Y\\Y_^^lf U_\VZ bV[d^Ul5 Y VT_ X^QhV^YV ^V
U_\W^_ `aVSliQcm BBBBBB7 >Q`aY]Va5 XQUQcm cQZ]6Qdc S 5.3 bV[d^Ul ]_W^_
b\VUdojY] _RaQX_]C

CDBE3D D9=5F1< DD
D7DFhC53 F >D
D7DFhEC53 F <99999D

?c]VcY]5 hc_ S aQX^lf bYbcV]Qf SlX_S C5<53D `_6aQX^_]d SVUݷc bVRp `_ _c^_6
iV^Yo [ nc_]d `QaQ]Vcad7 ?U^Y aVQ\YXQgYY _bcQS\poc bcad[cdad 3D9=5?ED
^Vca_^dc_Z5 UadTYV XQ`YblSQoc S ^Vݷ SaV]p5 _bcQSiVVbp U_ YbcVhV^Yp XQUQ^6
^_T_ cQZ]6QdcQ7 CQ[Qp ^V_`aVUV\ݷ^^_bcm `aYS_UYc [ c_]d5 hc_ ]l S__RjV
Sl^dWUV^l ^V bca_Ycm ^Y[Q[Yf `aVU`_\_WV^YZ _c^_bYcV\m^_ b_UVaWY]_T_
nc_Z bcad[cdal `_b\V Slf_UQ YX C5<53DC Yb`_\mX_SQcm Vݷ U\p _cb\VWYSQ^Yp
_bcQc[_S SaV]V^^�lf Y^cVaSQ\_S ^V\mXp5 `_b[_\m[d ^V SbV bYbcV]l nc_c _bcQ6
c_[ cdUQ XQ`YblSQoc5 ^_ Y `aVU`_\QTQcm Vݷ ^VYX]V^^_bcm ]l c_WV ^V ]_WV]5
SVUm UadTYV bYbcV]l Vݷ YX]V^poc7 @aYf_UYcbp bhYcQcm5 hc_ SlX_S C5<53D
`a_bc_ `_acYc `QaQ]Vca D9=5?ED7

3 [QhVbcSV \oR_T_ YX `QaQ]Vca_S5 [a_]V `VaS_T_ 1[_\YhVbcSQ UVb[aY`6
c_a_S25 ]_W^_ `VaVUQcm ^d\VS_Z d[QXQcV\m5 Vb\Y XQUQ^YV nc_T_ `QaQ]Vc6
aQ ^Q] ^V caVRdVcbp7 CQ[5 Vb\Y ^dW^_ `a_bc_ ^V[_c_a_V SaV]p `_U_6
WUQcm5 ]_W^_ d[QXQcm W^UU S]Vbc_ SbVf caݷf ]^_WVbcS UVb[aY`c_a_SD
]_W^_ _R_ZcYbm Y RVX `_b\VU^VT_ `QaQ]VcaQ5 XQUQojVT_ cQZ]6Qdc7 3lX_S
C5<53D195W^UU5W^UU5W^UU5W^UU2 n[SYSQ\V^cV^ SlX_Sd @1EC5 1b]7 bca7 <?A2D
Vb\Y WV _bcQSYcm ^d\VSl]Y SbV `QaQ]Vcal5 [a_]V `_b\VU^VT_5 c_ ]_W^_
bl]YcYa_SQcm C<55@ Y EC<55@ 7B27>7<ݷ1

3lX_S C5<53D S_XSaQjQVc d`aQS\V^YV S b\VUdojYf b\dhQpfC
∙ `a_YX_i\Q _iYR[Q 1S hQbc^_bcY5 S _U^_] YX ]^_WVbcS UVb[aY`c_a_S

_[QXQ\_bm hYb\_5 ^V b__cSVcbcSdojVV ^Y _U^_]d YX _c[alclf UVb[aY`6
c_a_S2D S nc_] b\dhQV SlX_S S_XSaQjQVc 6:D

∙ ^Qi `a_gVbb `_\dhY\ _RaQRQclSQV]lZ bYT^Q\D S nc_] b\dhQV cQ[WV S_X6
SaQjQVcbp 6:5 Q _c\YhYcm ncd bYcdQgYo _c _iYR_h^_Z ]_W^_ `_ X^Q6
hV^Yo T\_RQ\m^_Z `VaV]V^^_Z 5BB>?5 [_c_aQp RdUVc aQS^Q [_^bcQ^cV
NRW][D
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∙ Ybcݷ[ cQZ]6Qdc5 c_ Vbcm b ]_]V^cQ Sf_UQ S SlX_S `a_i\_ R_\miV SaV]V6
^Y5 hV] d[QXQ^_ S `QaQ]VcaV D9=5?ED 1Vb\Y5 [_^Vh^_5 nc_c `QaQ]Vca ^V
Rl\ ^d\VSl] d[QXQcV\V]2D S nc_] b\dhQV C5<53D S_XSaQjQVc 9D

∙ ^Q _UY^ YX UVb[aY`c_a_S5 Sf_UpjYf S ]^_WVbcS_ B51464C5 `aYi\Y UQ^6
^lV5 [_c_alV ]_W^_ `a_hYcQcm5 Y\Y XQ`a_b5 [_c_alZ ]_W^_ `aY^pcm5
\YR_ S_X^Y[\Q bYcdQgYp Vg^_]ݷ eQZ\Qݷ 1nc_ ^QXlSQoc T_c_S^_bcmo
[ hcV^Yo5 f_cp ݷhcV^YVݷ S Rd[SQ\m^_] b]lb\V `_UaQXd]VSQVcbp _c6
^oUm ^V SbVTUQ5 cV WV b\diQojYV b_[Vcl c_]d `aY]Va2D

∙ _UY^ YX UVb[aY`c_a_S5 Sf_UpjYf S GB9D564C5 T_c_S [ ^V]VU\V^^_Z XQ`Y6
bY5 c_ Vbcm Vb\Y `aY]V^Ycm [ ^V]d SlX_S GB9D55 C5>4 Y\Y Vjݷ [Q[_Z6c_
`_U_R^lZ5 c_ _^ b]_WVc ^V]VU\V^^_ XQ`YbQcm f_cm b[_\m[_6^YRdUm UQ^6
^lf 1T_c_S^_bcm [ XQ`YbY2D

∙ ^Q _U^_] YX UVb[aY`c_a_S5 Sf_UpjYf S_ ]^_WVbcS_ 5H64C5 S_X^Y[\Q Yb6
[\ohYcV\m^Qp bYcdQgYpD

∙ b _U^Y] YX `_c_[_S UQ^^lf5 hmY UVb[aY`c_al S[\ohV^l S_ ]^_WV6
bcSQ B51464C5 GB9D564C Y\Y 5H64C5 b\dhY\Qbm ^V`aYpc^_bcm 1`a_YX_i\Q
_iYR[Q27

3 `_b\VU^Yf hVclaݷf b\dhQpf SlX_S C5<53D S_XSaQjQVc [_\YhVbcS_ UVb[aY`6
c_a_S5 ^Q [_c_alf `a_YX_i\Y b_RlcYp5 `aYhݷ] Vb\Y UVb[aY`c_a Sf_UYc S
aQX^lV ]^_WVbcSQ Y ^Q [ݷ^ _U^_SaV]V^^_ ^Qbcd`Y\Y aQX^lV b_RlcYp5 _^ ]_6
WVc Rlcm `_bhYcQ^ R_\miV _U^_T_ aQXQ7 3bV ]^_WVbcSQ UVb[aY`c_a_S5 `VaV6
UQ^^lV SlX_Sd C5<53D5 `aY nc_] `VaVXQ`YblSQocbpC S ^Yf _bcQocbp c_\m[_
cV UVb[aY`c_al5 ^Q [_c_alf hc_6c_ `a_YX_i\_ 1T_c_S^_bcm5 _iYR[Q Y c7 U727
@a_SVaYS b `_]_jmo ]Q[a_bQ OMhR\\N] Y^cVaVbdojYV ^Qb UVb[aY`c_al5 ]l
]_WV] dX^Qcm5 ^Q [Q[_] YX ^Yf caVRdVcbp Sl`_\^Ycm _`VaQgYo hcV^Yp5 XQ`Y6
bY Y\Y `aY^pcYp b_VUY^V^Yp7

BaQXd WV _c]VcY]5 hc_ Yb[\ohYcV\m^lV bYcdQgYY RlSQoc c_\m[_ ^Q bV6
cVSlf b_[VcQf Y c_\m[_ `aY Yb`_\mX_SQ^YY ]VfQ^YX]Q S^V`_\_b^lf UQ^^lf
1Q^T\7 ?ED6?6621>45 XXK25 Q _^ Yb`_\mXdVcbp baQS^YcV\m^_ aVU[_5 cQ[ hc_ Y
bQ] `QaQ]Vca 5H64C Yb`_\mXdVcbp aVU[_D S R_\miY^bcSV b\dhQVS S [QhVbcSV
hVcSݷac_T_ `QaQ]VcaQ C5<53D d[QXlSQVcbp W^UU7 AQbb]QcaYSQcm S^V`_\_b^lV
UQ^^lV ]l S ^QiVZ [^YTV ^V RdUV]7

4_c_S^_bcm ^Q hcV^YV U\p _Rlh^lf `_c_[_S5 c7 V7 eQZ\_Slf UVb[aY`c_a_S5
U_`db[QojYf hcV^YV SlX_S_] B5145 _X^QhQVc5 hc_ S_ Sf_U^_] RdeVaV Vbcm
f_cp Rl _UY^ RQZc UQ^^lf5 cQ[ hc_ SlX_S B514 1_UY^2 ^V XQR\_[YadVcbp7
B\VUdVc _RaQcYcm S^Y]Q^YV5 hc_ bYcdQgYp Vg^_]ݷ eQZ\Qݷ cQ[WV Ybc_\6
[_SlSQVcbp [Q[ T_c_S^_bcm b_[VcQ ^Q hcV^YV5 `_b[_\m[d S nc_Z bYcdQgYY
SlX_S B514 ^V R\_[YadVcbp ‑ _^ ^V]VU\V^^_ S_XSaQjQVc 97

3_ ]^_WVbcS_ B51464C ]_W^_ S[\ohQcm ^V c_\m[_ UVb[aY`c_al5 U_bcd`6
^lV ^Q hcV^YV B514’_]D cQ[5 ^Y [ b\diQojY] b_[VcQ]5 ^Y [ UVZcQTaQ]]^l]
b_[VcQ]5 aQR_cQojY] RVX b_VUY^V^Yp5 _hVSYU^_5 B514 `aY]V^pcm ^V\mXp5 ^_ S
B51464C Yf ]_W^_ S[\ohYcm b b_SVaiV^^_ Q^Q\_TYh^_Z gV\moC hc_Rl dX^Qcm5
[_TUQ b ^Y]Y `_aQ aQR_cQcm7 5\p b\diQojVT_ b_[VcQ S a_\Y aYiVU6`ݷ
iYf UQ^^lfݷ Slbcd`Qoc XQ`a_bl ^Q b_VUY^V^YV5 c_ Vbcm Vb\Y C5<53D
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XQpSY\ _ T_c_S^_bcY b\diQojVT_ b_[VcQ ^Q 5ݷhcV^YVݷ nc_ TQaQ^cYadVc5 hc_
SlX_S 1335@D ^V XQR\_[YadVcbp7 3 b\dhQV b_[Vc_S RVX b_VUY^V^Yp TQaQ^cY6
adVcbp5 hc_ ^V RdUVc XQR\_[Ya_SQ^ SlX_S `aYݷ]Q UVZcQTaQ]]l5 `_b[_\m[d
]Y^Y]d] _U^Q UVZcQTaQ]]Q `aYi\Q7

B T_c_S^_bcmo [ XQ`YbY UV\Q _Rbc_pc ^Vb[_\m[_ b\_W^VV7 @aY _RbdWUV6
^YY bYbcV]^_T_ SlX_SQ GB9D5 S >7;7<ݷ ]l _c]VcY\Y5 hc_ S bYcdQgYY5 [_TUQ
SbV UQ^^lV ^V ]_Tdc Rlcm XQ`YbQ^l ^V]VU\V^^_5 aVQ\YXQgYp GB9D5 S R_\m6
iY^bcSV bYbcV] `aVU`_hYcQVc XQR\_[Ya_SQcmbp U_ cVf `_a5 `_[Q SbV UQ^^lV
^V RdUdc `VaVUQ^l5 Y \Yim `_b\V nc_T_ SVa^dcm d`aQS\V^YV7 4_c_S^_bcm [
XQ`YbY5 _ [_c_a_Z ^Q] b__RjQVc C5<53D5 _X^QhQVc5 hc_ b[_\m[_6c_ UQ^^lf S
b_[Vc 1Y\Y UadT_Z `_c_[2 ]_W^_ XQ`YbQcm ^V]VU\V^^_5 ^_ bQ]_ `_ bVRV nc_
^Y[_Y] _RaQX_] ^V TQaQ^cYadVc5 hc_ GB9D5 `a_ZUݷc RVX R\_[Ya_S[YC ]l SVUm
^V X^QV]5 b[_\m[_ ]VbcQ bS_R_U^_ S RdeVaV pUaQ5 [_c_alZ bSpXQ^ b ^QiY] `_6
c_[_]5 Y ]_WV] `_caVR_SQcm _c GB9D5 XQ`YbY R�_\miVT_ [_\YhVbcSQ UQ^^lf7
3lX_S `aY]Vcbp `VaVUQSQcm Sb5ݷ hc_ ]l V]d UQ\Y5 Y ^V SVa^ݷc d`aQS\V^YV ^Q6
iV]d `a_gVbbd5 `_[Q ^V b`aQSYcbp b `_bcQS\V^^_Z XQUQhVZ `_\^_bcmo7 Pb^_5
hc_ nc_ ]_WVc XQcp^dcmbp5 c_ Vbcm `a_YX_ZUݷc cQ bQ]Qp R\_[Ya_S[Q5 [_c_aQp
^Q] b_SVaiV^^_ ^V T_UYcbp5 SVUm d ^Qb ]_Tdc Rlcm UadTYV [\YV^cl b_ bS_Y]Y
XQ`a_bQ]Y7

HQbc_ S bY\d b`VgYeY[Y XQUQhY ncd `a_R\V]d `_`a_bcd YT^_aYadoc7 3 bQ6
]_] UV\V5 Vb\Y `_agYY UQ^^lf5 [_c_alV Sl _c`aQS\pVcV bS_Y] [\YV^cQ]5 ^V
`aVSliQoc _U^_T_6USdf [Y\_RQZc5 Sl ]_WVcV bhYcQcm5 hc_ R\_[Ya_S[Y ^Q
GB9D5 d SQb ^Y[_TUQ ^V b\dhYcbp7 5QWV Vb\Y _^Q `a_YX_ZUݷc5 b cQ[Y]Y _Rkݷ]Q6
]Y UQ^^lf Vݷ U\YcV\m^_bcm RdUVc `aV^VRaVWY]_ ]Q\Q Y ^Y[Q[ ^V `_S\YpVc ^Q
Sbo SQid `a_TaQ]]d7 3 nc_Z bYcdQgYY ]_W^_ S__RjV ^V XQUVZbcS_SQcm S SlX_6
SV C5<53D `QaQ]Vca GB9D564C7 6b\Y WV _Rkݷ]l UQ^^lf5 _c`aQS\pV]lf [\YV^6
cQ]5 ]_Tdc Rlcm bdjVbcSV^^l]Y5 c_ YT^_aYa_SQcm `a_R\V]d R\_[Ya_S[Y `aY
XQ`YbY dWV ^V `_\dhYcbp7 6UY^bcSV^^lZ `aQSY\m^lZ Slf_U XUVbm ‑ `VaVSV6
bcY SQiY b_[Vcl S ^VR\_[YadojYZ aVWY] 1b]7 bca7 =?@25 S `a_cYS^_] b\dhQV
^Y[c_ ^V ]_WVc TQaQ^cYa_SQcm SQ]5 hc_ GB9D5 ^V XQR\_[YadVcbp7 8^QhV^YV5
S_XSaQjQV]_V SlX_S_] GB9D55 ^dW^_ RdUVc Q^Q\YXYa_SQcm SbVTUQ5 `aVU`_\Q6
TQp5 hc_ _^_ ]_WVc _[QXQcmbp ]V^miV5 hV] Sl _WYUQ\Y7 5Q^^lV5 `_U\VWQjYV
_c`aQS[V5 SQ] `aYUݷcbp faQ^Ycm S bS_Yf b_RbcSV^^lf RdeVaQf U_ cVf `_a5 [_6
TUQ b^QhQ\Q C5<53D b__RjYc SQ]5 hc_ ]_W^_ 1_b]lb\V^^_2 `_`lcQcmbp XQ`Y6
bQcm UQ^^lV S b_[Vc5 Q XQcV] dWV GB9D5 `_UcSVaUYc5 hc_ UQ^^lV _c`aQS\V^l7
;_TUQ GB9D5 _c`aQS\pVc c_\m[_ hQbcm UQ^^lf5 ncd hQbcm b\VUdVc YXkpcm YX
bS_VT_ ݷ_Ybf_UpjVTݷ RdeVaQ5 Q _bcQ\m^_V _bcQSYcm S RdeVaV U_ b\VUdojVT_
aQXQ5 [_TUQ C5<53D b^_SQ `_[QWVc T_c_S^_bcm b_[VcQ [ XQ`YbY7

?c]VcY]5 hc_ R_\miY^bcS_ UVb[aY`c_a_S5 _c[alclf ^Q XQ`Ybm5 [
XQ`YbY T_c_Sl S \oR_Z ]_]V^cD UVb[aY`c_a `_c_[Q SlS_UQ ]_WVc Rlcm
^V T_c_S [ XQ`YbY5 c_\m[_ Vb\Y RdeVa Ybf_UpjYf UQ^^lf5 [_c_alZ pUa_ `_U6
UVaWYSQVc U\p UQ^^_T_ `_c_[Q5 XQ`_\^V^ U_ _c[QXQ7 6b\Y b\dhQZ^_ S^VbcY
[Q[_Z6c_ YX UVb[aY`c_a_S5 Ybf_UpjYZ RdeVa [_c_alf ^V `VaV`_\^V^5 S ]^_6
WVbcS_ GB9D564C5 SlX_S C5<53D SVa^ݷc d`aQS\V^YV ^V]VU\V^^_D Vb\Y `aY nc_]
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d SQb ^V ^QZUݷcbp UQ^^lf5 [_c_alV S nc_c UVb[aY`c_a ]_W^_ XQ`YbQcm5 eQ[6
cYhVb[Y SQiQ `a_TaQ]]Q5 ^Vb]_cap ^Q Yb`_\mX_SQ^YV C5<53D5 RdUVc aQR_cQcm
S aVWY]V Q[cYS^_T_ _WYUQ^Yp7 @_nc_]d S ]^_WVbcS_ GB9D564C b\VUdVc S^_6
bYcm c_\m[_ cV b_[Vcl5 U\p [_c_alf `ap]_ bVZhQb Vbcm UQ^^lV5 caVRdojYV
_c`aQS[Y7

AQR_cd b SlX_S_] C5<53D ]_W^_ `_bca_Ycm `_ ^YWV`aYSVUݷ^^_Z bfV]V7
@aVU`_\QTQVcbp5 hc_ ^_]Va b\diQojVT_ b_[VcQ faQ^Ycbp S `VaV]V^^_Z <CD
_aTQ^YX_SQcm faQ^V^YV UVb[aY`c_a_S [\YV^cb[Yf b_[Vc_S ]_W^_ bQ]l]Y aQX6
^l]Y b`_b_RQ]Y5 S XQSYbY]_bcY _c XQUQhYC S b`Yb[V5 S ]QbbYSV5 S UVaVSV Y c7 `7
;a_]V c_T_5 `aVU`_\QTQVcbp5 hc_ ?ED6?6621>4 41D1 ^V Yb`_\mXdVcbp5 cQ[ hc_ `Q6
aQ]Vca 5H64C _bcQS\V^ ^d\VSl]7

6?B1DD2 K 83 T\QS^lZ gY[\ 38
9>D 645 B5CD
64hC5D B51464C5 GB9D564CD
9>D =1Hh4 F <CD
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^_]Va b\diQojVT_ b_[VcQ 38
OMhcN[X16B51464C2D 83 _hYjQV] ]^_WVbcS_ 38
OMhcN[X16GB9D564C2D
OMh\N]1<C5 6B51464C2D 83 SS_UY] S ]^_WVbcS_

UVb[aY`c_a b\diQojVT_ b_[VcQ 38
83 _aTQ^YXdV] gY[\ `_ b_[VcQ] [\YV^c_S 38

6?B164F83UVb[aY`c_a `VaS_T_ [\YV^cQ38 D
83[\YV^cl Vjݷ ^V YbhVa`Q^lH38 D
64F83UVb[aY`c_a b\VUdojVT_ [\YV^cQ382

K
83 XUVbm 64 6 _hVaVU^_Z [\YV^cb[YZ UVb[aY`c_a 38
83 S^_bY] VT_ S ]^_WVbcSQ 38

OMh\N]1645 6B51464C2D
961U\p [\YV^cQ Vbcm UQ^^lV [ _c`aQS[VH2

OMh\N]1645 6GB9D564C2D
83 `a_SVapV]5 ^V R_\miV \Y UVb[aY`c_a5

^VWV\Y cV[djYZ ]Q[bY]d] 38
96164 G =1Hh42

=1Hh4 F 64D
M
D9=5?ED7DFhC53 F 83 XQ`_\^pV] 38D
D9=5?ED7DFhEC53 F 83 cQZ]6Qdc 38D

B5C F C5<53D1=1Hh44:5 6B51464C5 6GB9D564C5 W^UU5 6D9=5?ED2D
961B5C FF 6:2 K

9615BB>? FF NRW][2 K
83 _RaQR_c[Q b_RlcYp 2`aYiVUiYZ bYT^Q\2 38

M 5<C5 K
83 _RaQR_c[Q _iYR[Y5 `a_YbiVUiVZ S C5<53D’V 38

M
3?>D9>E5D 83 UVb[aY`c_al `a_SVapcm RVb`_\VX^_ 38

M
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961B5C FF 92 K
83 _RaQR_c[Q b_RlcYp 2cQZ]6Qdc2 38
3?>D9>E5D 83 UVb[aY`c_al `a_SVapcm RVb`_\VX^_ 38

M
961OMhR\\N]1<C5 6B51464C22 K

83 `aYiݷ\ ^_SlZ XQ`a_b ^Q b_VUY^V^YV 38
83 XUVbm VT_ ^QU_ `aY^pcm SlX_S_] 1335@D

Y XQ`_]^Ycm UVb[aY`c_a ^_S_T_ [\YV^cQD
[a_]V c_T_5 ^V XQRdUmcV `a_ `VaVS_U b_[VcQ
S ^VR\_[YadojYZ aVWY] b `_]_jmo 63>D<5
Vb\Y Yb`_\mXdVcV GB9D564C 38

M
83 cV`Vam `VaVRYaQV] SbV [\YV^cb[YV UVb[aY`c_al 38

6?B164F83UVb[aY`c_a `VaS_T_ [\YV^cQ38 D
83[\YV^cl Vjݷ ^V YbhVa`Q^lH38 D
64F83UVb[aY`c_a b\VUdojVT_ [\YV^cQ382

K
961OMhR\\N]1645 6B51464C22 K

83 `aYi\Y UQ^^lV _c [\YV^cQ b b_[Vc_] 64 38
83 hYcQV] Yf SlX_S_] B514 Y\Y

B53F Y _RaQRQclSQV] 38
83 ^V XQRlSQV] _cUV\m^_ _RaQR_cQcm

bYcdQgYo 2[_^Vg eQZ\Q21 38
M
961OMhR\\N]1645 6GB9D564C22 K

83 T_c_S^_bcm ^Q XQ`YbmC `a_RdV] _c`aQSYcm
_hVaVU^do `_agYo UQ^^lf 38

M
M
83 [_^Vg T\QS^_T_ gY[\Q 38

M

;Q[ _c]VhQ\_bm S `aVUlUdjV] `QaQTaQeV5 S b_RlcYZ^_6_aYV^cYa_SQ^^lf
`a_TaQ]]Qf cV\_ T\QS^_T_ gY[\Q UV\Ycbp ^Q USV eQXl ‑ SlR_a[d b_RlcYp Y
_RaQR_c[d b_RlcYp7 3 ^QiVZ bfV]QcYhVb[_Z `a_TaQ]]V eQXQ SlR_a[Y XQ[Q^6
hYSQVcbp SlX_S_] C5<53D5 Q Sbݷ _bcQ\m^_V U_ [_^gQ gY[\Q ‑ nc_ _RaQR_c[Q
`_\dhV^^_T_ b_RlcYp7

?7=7>7 BVQ^b aQR_cl [Q[ [_^Vh^lZ QSc_]Qc

;Q[ dWV _c]VhQ\_bm S 5>7=7?ݷ ^VU_`dbcY]_bcm UVZbcSYZ5 b`_b_R^lf `aYSV6
bcY [ R\_[Ya_S[V `a_gVbbQ5 Sl^dWUQVc `a_TaQ]]Ybc_S _c[QXlSQcmbp _c `aY6
Slh^lf ]Vc_U_S aQR_cl5 XQ]V^pp Yf ^V_hVSYU^l]Y [_^bcad[gYp]YC cQ[5 aV6
Q\YXQgYp `a_bc_Z `_b\VU_SQcV\m^_bcY UVZbcSYZ5 Vb\Y f_cp Rl _U^_ YX ncYf
UVZbcSYZ ]_WVc `aYSVbcY [ R\_[Ya_S[V5 S b_RlcYZ^_6_aYV^cYa_SQ^^_Z `a_6
TaQ]]V ^V RdUVc Y]Vcm ^YhVT_ _RjVT_ b `aYSlh^_Z `_b\VU_SQcV\m^_bcmo
_`VaQc_a_S7
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3 hQbc^_bcY5 bYbcV]^lV SlX_Sl B514 Y\Y B53F ]_Tdc _cUQcm SQ] \Yim
hQbcm XQ`a_bQ5 _c`aQS\V^^_T_ [\YV^c_]D S Y^_Z bYcdQgYY Sl ]_T\Y Rl `a_6
bc_ ݷU_hYcQcmݷ _bcQc_[ XQ`a_bQ5 `_Sc_a^_ SlXSQS B5148B53F5 ^_ S b_Rl6
cYZ^_6_aYV^cYa_SQ^^_Z `a_TaQ]]V cQ[ UV\Qcm ^V\mXp5 SVUm TQaQ^cYp _cbdc6
bcSYp R\_[Ya_S[Y5 [_c_ado SQ] UQ\ SlX_S C5<53D5 aQb`a_bcaQ^pVcbp c_\m[_
^Q _UY^ SlX_S hcV^Yp7 @_nc_]d5 [_\m b[_a_ XQ`a_b `a_hYcQ^ ^V `_\^_bcmo5
`aYf_UYcbp XQ`_]^Ycm cd VT_ hQbcm5 [_c_aQp Rl\Q bhYcQ^Q5 `_b\V hVT_ SVa^dcm
d`aQS\V^YV S T\QS^lZ gY[\7 3`_\^V S_X]_W^_5 hc_ SQiQ `a_TaQ]]Q db`VVc
`__RjQcmbp b UadTY]Y [\YV^cQ]Y5 `aY^pcm ^_SlV b_VUY^V^Yp Y c7 `75 `aVW6
UV hV] Sl ^Q[_^Vg `_\dhYcV _bcQc_[ ^VU_hYcQ^^_T_ XQ`a_bQD S_X]_W^_5 U\p
nc_T_ `_caVRdVcbp R_\miV _U^_T_ hcV^Yp5 Y [QWUlZ aQX `aYUݷcbp S_XSaQjQcm
d`aQS\V^YV S T\QS^lZ gY[\5 Q `_b\V [QWU_T_ hcV^Yp ݷb[\VYSQcmݷ ^_Sdo `_a6
gYo UQ^^lf b `aY^pcl]Y _c c_T_ WV [\YV^cQ aQ^VV Y `a_SVapcm5 `_\dhV^ \Y
cV`Vam SVbm XQ`a_b gV\Y[_] Y\Y `aYUݷcbp `_U_WUQcm b\VUdojVZ `_agYY7

9X nc_T_ b\VUdVc5 hc_ `aY b_RlcYZ^_6_aYV^cYa_SQ^^_] `_bca_V^YY
]LY6bVaSVaQ b_SVaiV^^_ ^V_Rf_UY]_ `aVUdb]_caVcm U\p [QWU_T_
YX [\YV^c_S _cUV\m^lZ ^Q[_`YcV\m^lZ RdeVa5 S [_c_a_] `a_hYcQ^^Qp
hQbcm XQ`a_bQ RdUVc faQ^Ycmbp U_ cVf `_a5 `_[Q XQ`a_b ^V _[QWVcbp `aY^pc
gV\Y[_]7 B\VUdVc cQ[WV dhYclSQcm5 hc_ Vb\Y SQi `a_c_[_\ _RjV^Yp b [\YV^6
c_] `_XS_\pVc [\YV^cd ^Q`aQSYcm SQ] 1bVaSVad2 b\VUdojYZ XQ`a_b5 ^V U_WY6
UQpbm _cSVcQ ^Q `aVUlUdjYZ5 c_ S SQiV] RdeVaV S [Q[_Z6c_ ]_]V^c ]_WVc
_[QXQcmbp XQ`a_b gV\Y[_]5 Q b\VU_] XQ ^Y] ‑ ^QhQ\_ b\VUdojVT_ XQ`a_bQ7
6b\Y XQ`a_bl ^V b\Yi[_] SV\Y[Y5 c_ Sl S`_\^V ]_WVcV _R^QadWYcm S Rd6
eVaV ^Vb[_\m[_ XQ`a_b_S baQXd7 3bݷ nc_ `aYf_UYcbp dhYclSQcm `aY Q^Q\YXV
b_UVaWY]_T_ SQiVT_ ^Q[_`YcV\m^_T_ RdeVaQ7

B[\VYSQ^YV] XQ`a_bQ YX _cUV\m^lf [db_h[_S5 `a_hYcQ^^lf S aQX^lf Sl6
X_SQf _RaQR_chY[Q b_RlcYp5 `a_R\V]l ^V _TaQ^YhYSQocbp7 <_TY[Q SXQY]_6
UVZbcSYp bVaSVaQ b [\YV^c_] S R_\miY^bcSV b\dhQVS `aVU`_\QTQVc ^V[YV gV6
`_h[Y5 b_bcQS\V^^lV YX _cUV\m^lf _R]V^_S UQ^^l]YD cQ[YV gV`_h[Y [Q[ aQX
Y _RaQXdoc `a_c_[_\l `aY[\QU^_T_ da_S^p7 6b\Y Rl [\YV^c Rl\ _UY^5 Sbo
\_TY[d `aY[\QU^_T_ `a_c_[_\Q ]_W^_ Rl\_ Rl ^Q`ap]do5 `aQ[cYhVb[Y _UY^
S _UY^5 `VaVSVbcY S _`VaQc_al pXl[Q `a_TaQ]]Ya_SQ^Yp5 ^_ S b_RlcYZ^_6_aY6
V^cYa_SQ^^lf `a_TaQ]]Qf cQ[_Z `_Uf_U ^V T_UYcbp7

5\p `aY]VaQ Sb`_]^Y] i[_\m^do XQUQhd `_ Y^e_a]QcY[V ‑ `a_TaQ]]d5
[_c_aQp ݷX^Q[_]Ycbpݷ b `_\mX_SQcV\V]5 XQUQSQp V]d _UY^ XQ UadTY] ^Vb[_\m6
[_ S_`a_b_S5 ^Q`aY]Va5 ]Q]ݷ SQb X_Sdc5ݷ _]b[_\mݷ SQ] \Vc5ݷ YXݷ [Q[_T_ Sl T_6
a_UQݷ Y QX_SYcV^ݷ SQido \oRY]do ]dXl[Q\m^do Tad``d7ݷ I[_\m^Y[5 YXdhQ6
ojYZ @Qb[Q\m5 ^Y ^Q bV[d^Ud ^V XQUd]lSQpbm5 ^Q`YiVc U\p nc_T_ `aY]Va^_
cQ[_Z eaQT]V^cC

GB9D51’`81D 9C I?EB >1=5H ’2D
B514<>1>1=52D
GB9D51’Q?G ?<4 1B5 I?EH ’2D
B514<>11752D
GB9D51’`81D 39DI8D?G> 1B5 I?E 6B?=H ’2D
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B514<>1D?G>2D
GB9D51’`81D 9C I?EB 61F?B9D5 21>4H ’2D
B514<>121>42D

6b\Y `_U_R^lZ UYQ\_T `_caVRdVcbp _aTQ^YX_SQcm b `_\mX_SQcV\V]5 ^Qf_Up6
jY]bp _`ݷ cd bc_a_^dݷ bVcVS_T_ b_VUY^V^Yp5 ]l ]_T\Y Rl ^Q`YbQcm Q^Q\_6
TYh^do `_b\VU_SQcV\m^_bcm UVZbcSYZ ^Q BY5 XQ]V^YS `Qb[Q\VSb[YZ _`VaQc_a
`VhQcY ^Q bYbcV]^lZ SlX_S GB9D55 _c`aQS\pojYZ S_`a_bl S bVcVS_Z b_[Vc5
Q _`VaQc_a B514<> ‑ ^Q gY[\ _RaQjV^YZ [ SlX_Sd B5145 aQR_cQojYZ5 `_[Q
^V RdUVc `a_hYcQ^Q bca_[Q gV\Y[_]7 >_ `_bcd`Ycm cQ[ ]l ]_WV] \Yim [_6
TUQ [\YV^c d ^Qb _UY^ Y ^Q] ^V ^dW^_ _cS\V[Qcmbp ^Q _Rb\dWYSQ^YV UadTYf
bVQ^b_S bSpXY ‑ ^Q`aY]Va5 Vb\Y ]l `aY]V^pV] `_Uf_U b _Rb\dWYSQojY]Y
`a_gVbbQ]Y7

3 b_RlcYZ^_6_aYV^cYa_SQ^^_Z `a_TaQ]]V ^Y _ hݷ] `_U_R^_] ^V ]_WVc YU6
cY aVhY5 SVUm [QWUlZ B514 ‑ nc_ Ybc_h^Y[ R\_[Ya_S[YD bc_Yc c_\m[_ `_\mX_6
SQcV\o _cS\Vhmbp _c _RjV^Yp b ^QiY] bVaSVa_]5 _bcQSYS [Q[_Z6c_ YX S_`a_6
b_S RVX ^V]VU\V^^_T_ _cSVcQ5 Y SbV _bcQ\m^lV `_\mX_SQcV\Y5 `_U[\ohYSiYVbp
[ bVaSVad5 _R^QadWQc5 hc_ bVaSVa `VaVbcQ\ aVQTYa_SQcm ^Q `VaVUQSQV]do Y]Y
Y^e_a]QgYo5 Q ^_SlV [\YV^cl Y S_SbV ^V b]_Tdc `_U[\ohYcmbpD SbV RdUdc Sl6
^dWUV^l WUQcm5 [_TUQ WV VUY^bcSV^^lZ ݷaQbbVp^^lZݷ `_\mX_SQcV\m Sb`_]6
^Yc _ bS_ݷ] UYQ\_TV b bVaSVa_]7 BVaSVa5 `_bca_V^^lZ `_U_R^l] _RaQX_]5 ^Y
^Q hc_ ^V T_UYcbp7 3 [_^gV [_^g_S5 [c_6^YRdUm ]_WVc ^Q]VaV^^_ `_U[\ohYcm6
bp5 ^QhQcm UYQ\_T Y ^V XQSVaiYcm VT_5 _bcQSYS b_VUY^V^YV _c[alcl]5 hc_Rl
^QadiYcm aQR_cd ^QiVT_ bVaSVaQ ‑ YX SaVU^_bcY Y\Y WV5 S_X]_W^_5 b gV\mo
dbcaQ^V^Yp [_^[daV^cQ S ^QiV] \YgV7

5\p `_bca_V^Yp `_b\VU_SQcV\m^_T_ UYQ\_TQ b `_\mX_SQcV\V] S b_Rl6
cYZ^_6_aYV^cYa_SQ^^_Z `a_TaQ]]V `aYf_UYcbp U\p [QWU_T_ `_U[\ohݷ^^_T_
[\YV^cQ `_]^Ycm5 ^Q [Q[_Z bcQUYY UYQ\_TQ ]l b ^Y] ^Qf_UY]bp 1bQ[aQ]V^6
cQ\m^_V Q^ݷ hݷ] ]l _bcQ^_SY\Ybm27ݷ @_b\V [QWU_T_ Sl`_\^V^^_T_ hcV^Yp
YX b_[VcQ ]l S^V Sbp[_Z XQSYbY]_bcY _c U_bcYT^dclf aVXd\mcQc_S _RpXQ^l
^V]VU\V^^_ SVa^dcm d`aQS\V^YV S T\QS^lZ gY[\7 6b\Y _hVaVU^Qp bca_[Q5 _c6
`aQS\V^^Qp `_\mX_SQcV\V]5 `aYi\Q `_\^_bcmo5 c_ Vbcm S ^Q[_`YcV\m^_] Rd6
eVaV5 bSpXQ^^_] b UQ^^l] [\YV^c_]5 ^Qiݷ\bp bY]S_\ `VaVS_UQ bca_[Y5 ]l
YXl]QV] bca_[d YX RdeVaQ5 _RaQRQclSQV] `_\dhV^^lZ _cSVc 1^Q`aY]Va5 b_6
faQ^pV] Y^e_a]QgYo S `VaV]V^^lf5 c_WV bSpXQ^^lf b [_^[aVc^l] [\YV^6
c_]5 ^_ nc_ dWV XQSYbYc _c XQUQhY25 `_b\V hVT_ XQ`_]Y^QV]5 hc_ ncd bcQUYo
UYQ\_TQ b UQ^^l] [\YV^c_] ]l dWV `a_i\Y5 _c`aQS\pV] V]d _hVaVU^_Z S_6
`a_b Y `_b\V nc_T_ _RaQR_c[d b_RlcYp XQ[Q^hYSQV]5 c_ Vbcm S_XSaQjQV]bp
S T\QS^lZ gY[\7 6b\Y bca_[Q `_b\V _hVaVU^_T_ _RaQjV^Yp [ B514 `_[Q Vjݷ
`a_hYcQ^Q ^V `_\^_bcmo ‑ S__RjV ^V ]V^pV] ^YhVT_5 [a_]V ^Q[_`YcV\m^_T_
RdeVaQ5 Y ^V]VU\V^^_ Slf_UY] YX _RaQR_chY[Q b_RlcYp7 @a_U_\WYcm UYQ\_T
b ncY] [\YV^c_] ]l b]_WV]5 [_TUQ C5<53D b^_SQ b__RjYc ^Q] _ `_bcd`\V^YY
UQ^^lf _c ^VT_ ‑ Y ^V aQ^miV7

9cQ[5 S b_RlcYZ^_6_aYV^cYa_SQ^^_Z `a_TaQ]]V ^Q] ^dW^_ `_]^Ycm5 ^Q
[Q[_Z bcQUYY [_]]d^Y[QgYY ]l ^Qf_UY]bp b [QWUl] YX [\YV^c_S5 Y\Y5 Y^QhV
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AYb7 ?7B7 5YQTaQ]]Q b_bc_p^YZ bVQ^bQ ݷX^Q[_]bcSQݷ b `_\mX_SQcV\V]

T_S_ap5 `_]^Ycm b_bc_p^YV bVQ^bQ SXQY]_UVZbcSYp U\p [QWU_T_ `_U[\o6
hݷ^^_T_ [\YV^cQ7 Nc_ b_bc_p^YV ]V^pVcbp `aY `_\dhV^YY _c [\YV^cQ _hVaVU6
^_T_ XQ`a_bQ5 _cSVcQ ^Q ^Qi XQ`a_b Y\Y UadT_Z Y^e_a]QgYY7

9X [dabQ UYb[aVc^_Z ]QcV]QcY[Y hYcQcV\o ]_WVc Rlcm YXSVbc^_ `_^pcYV
[_^Vh^_T_ QSc_]QcQ:A ‑ QRbcaQ[c^_T_ dbca_ZbcSQ5 [_c_a_V ]_WVc ^Qf_6
UYcmbp S _U^_] YX ^Vb[_\m[Yf `aVU_`aVUV\ݷ^^lf b_bc_p^YZ Y `VaVf_UYcm YX
_U^_T_ b_bc_p^Yp S UadT_V `aY `_\dhV^YY bY]S_\_S YX Sf_U^_T_ `_c_[Q 1Y\Y5
S R_\VV _RjV] b\dhQV5 `aY ^Qbcd`\V^YY cVf Y\Y Y^lf b_RlcYZ27 C_5 [Q[ `aY6
f_UYcbp _`YblSQcm bVQ^b aQR_cl b [\YV^c_] S b_RlcYZ^_6_aYV^cYa_SQ^^lf
`a_TaQ]]Qf5 SVbm]Q ^Q`_]Y^QVc [_^Vh^lV QSc_]Qcl7

5YQTaQ]]Q b_bc_p^YZ U\p UYQ\_TQ b `_\mX_SQcV\V] YX ^QiVT_ `aY]VaQ
`aYSVUV^Q ^Q aYb7 ?7BD _c]VcY]5 hc_ ^Q `_U_R^lf UYQTaQ]]Qf5 _Rlh^_ ^QXl6
SQV]lf UYQTaQ]]Q]Y =daQ 5 UdTY 1bcaV\[Y25 b_VUY^pojYV aQX^lV b_bc_p6
^Yp5 `_U`YblSQocbp5 S_6`VaSlf5 db\_SYV]5 `aY [_c_a_] `a_Ybf_UYc `VaVf_U
YX _U^_T_ b_bc_p^Yp S UadT_V5 Y5 S_6Sc_alf5 1f_cp Y ^V SbVTUQ2 ‑ UVZbcSYV]5
[_c_a_V QSc_]Qc U_\WV^ Sl`_\^Ycm S [QhVbcSV bS_VT_ a_UQ `_R_h^_T_ neeV[6
cQ7 >Qi QSc_]Qc `aY b_XUQ^YY bVQ^bQ aQR_cl b [\YV^c_] 1^Q`aY]Va5 baQXd `_6
b\V Sl`_\^V^Yp SlX_SQ 1335@D2 _c`aQS\pVc S bVcm bS_Z `VaSlZ S_`a_b 1`81D
9C I?EB >1=5H2 Y `aY^Y]QVc ^QhQ\m^_V b_bc_p^YVD `VaVf_U S ^_S_V b_bc_p^YV
`a_Ybf_UYc5 [_TUQ `_\dhV^ _cSVc5 `_U [_c_al] ]l `_UaQXd]VSQV] bca_[d5 XQ6
[Q^hYSQojdobp bY]S_\_] `VaVS_UQ bca_[Y7 @aY `VaVf_UV S ^_S_V b_bc_p^YV
]l _c`aQS\pV] `_\mX_SQcV\o cV[bc _hVaVU^_T_ S_`a_bQ7 B_bc_p^YV 5ݷCD1BDݷ
_^_ WV 5ݷ5=1<ݷ _X^QhQVc5 hc_ ]l Vjݷ ^Y _U^_T_ _cSVcQ ^V `_\dhY\Y5 S b_6
bc_p^YV ݷ175ݷ ]l `VaVf_UY]5 [_TUQ `_\mX_SQcV\m _cSVcYc ^Q] ^Q S_`a_b _
VT_ Y]V^Y5 Q ]l b`a_bY] VT_ _ S_XaQbcV5 S b_bc_p^YV ݷ<D?Gݷ ‑ `_b\V SQ\YU6
^_T_ _cSVcQ ^Q S_`a_b _ S_XaQbcV Y c7 U7 B_bc_p^YV ݷfi>9C8ݷ _X^QhQVc5 hc_ ]l

:AB__cSVcbcSdojYZ Q^T\YZb[YZ cVa]Y^ ‑ fi>9D5 CD1D5 =1389>5 1O\V2D S Q^T\_pXlh^lf
cV[bcQf5 `_bSpjݷ^^lf `a_TaQ]]Ya_SQ^Yo5 ncQ QRRaVSYQcdaQ SbcaVhQVcbp U_S_\m^_ hQbc_5
cQ[ hc_ `_\VX^_ X^Qcm5 hc_ nc_ cQ[_V7
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db`Vi^_ XQSVaiY\Y UYQ\_T b `_\mX_SQcV\V] Y R_\miV ^Y[Q[Yf UQ^^lf bݷ c_Z
bc_a_^lݷ ^V _WYUQV]7

?Rlh^_ SS_Upc Vjݷ _iYR_h^_V b_bc_p^YV 1^Q`aY]Va5 25ݷ5BB?Bݷ S [_c_a_V
QSc_]Qc `VaVf_UYc5 Vb\Y `a_YX_i\Q _iYR[Q5 ^V `_XS_\pojQp `a_U_\WYcm aQ6
R_cd b UQ^^l] [\YV^c_]7 ; `aY]Vad5 S cQ[_V b_bc_p^YV ]l ]_T\Y Rl `VaVZcY5
Vb\Y `aY hcV^YY d ^Qb [_^hY\bp RdeVa5 _cSVUݷ^^lZ `_U ^Q[_`\V^YV Sf_UpjYf
UQ^^lf5 Q bca_[Q `_\^_bcmo cQ[ Y ^V `aYi\QC [_aaV[c^_V S_bbcQ^_S\V^YV `_6
b\V cQ[_Z _iYR[Y S `aY^gY`V S_X]_W^_5 ^_ U_S_\m^_ `a_R\V]QcYh^_5 Q RdeVa
]_W^_ bUV\Qcm cQ[_T_ aQX]VaQ5 hc_Rl `_ b]lb\d ^QiVZ XQUQhY _^ XQSVU_]_
1Y ]^_T_[aQc^_2 `aVS_bf_UY\ aQX]Va \oR_Z _b]lb\V^^_Z bca_[Y5 [Q[do ]_6
WVc `aYb\Qcm [\YV^c7 >Q`aY]Va5 RdeVa S ;9=A RQZc RdUVc c_h^_ R_\miV5 hV]
`aYSlh^lV ^Q] hV\_SVhVb[YV Y]V^Q5 ^QXSQ^Yp T_a_U_S5 ]dXl[Q\m^lf Tad``
Y cV] R_\VV ‑ hV] UVbpcYh^Qp XQ`Ybm hYbV\5 [_c_alV ]_T\Y Rl _X^QhQcm S_X6
aQbc7 6b\Y `aY^Y]QV]Qp bca_[Q Sb6ݷcQ[Y ^V `_]VbcYcbp S cQ[_Z RdeVa5 c_ S
_c[QXV _c UQ\m^VZiVZ aQR_cl ^YhVT_ [aY]Y^Q\m^_T_ ^V RdUVc7 >_ cQ[do bYcd6
QgYo ^dW^_ d]Vcm _c\YhYcm _c bYcdQgYY db`Vi^_T_ XQSVaiV^Yp UYQ\_TQ5 Y S
nc_] ^Q] [Q[ aQX `_]_WVc SSVUV^YV b`VgYQ\m^_T_ b_bc_p^Yp U\p _R_X^QhV^Yp
_iYR[Y7

>Qi `aY]Va b UYQ\_T_] ‑ _hV^m `a_bc_Z5 S [ݷ^ YX [QWU_T_ b_bc_p^Yp
S__RaQWQV]lZ [_^Vh^lZ QSc_]Qc ]_WVc `VaVZcY c_\m[_ S _U^_ 1b\VUdojVV2
b_bc_p^YV5 `aYhݷ] cQ[_Z `VaVf_U S_ SbVf b\dhQpf5 [a_]V _U^_T_5 `a_Ybf_6
UYc RVX `a_SVa[Y U_`_\^YcV\m^lf db\_SYZ ‑ U_bcQc_h^_ c_T_5 hc_ `aYi\Q
[Q[Qp6c_ bca_[Q7 3 R_\VV b\_W^lf b\dhQpf S_X]_W^l aQX\Yh^lV SQaYQ^6
cl `VaVf_U_S YX _U^_T_ Y c_T_ WV b_bc_p^Yp S XQSYbY]_bcY _c ^Qbcd`\V^Yp
cVf Y\Y Y^lf b_RlcYZD ]l ]_T\Y Rl b`a_bYcm `_\mX_SQcV\p _ [Q[_]6^YRdUm
Qb`V[cV VT_ SXT\pU_S ^Q WYX^m Y S XQSYbY]_bcY _c nc_T_ b[_aaV[cYa_SQcm
UQ\m^VZiYV S_`a_bl 1^Q`aY]Va5 `aY^gY`YQ\m^l] `ViVf_UQ] RVbb]lb\V^^_
XQUQSQcm S_`a_b _ \oRY]_Z ]Qa[V QSc_]_RY\p5 Q SVTVcQaYQ^gQ] ‑ _ `aVU`_6
hcV^Ypf S _R\QbcY _f_c^YhmVT_ _adWYp2D ]_W^_ Rl\_ Rl SQamYa_SQcm `a_Yb6
f_UpjVV cQ[WV S XQSYbY]_bcY _c d[QXQ^^_T_ `_\mX_SQcV\V] S_XaQbcQ Y c7 `7
5YQTaQ]]l b_bc_p^YZ hQbc_ _[QXlSQocbp U_bcQc_h^_ b\_W^l]Y Y `VaVbcQ6
oc `_]VjQcmbp ^Q Rd]QTV Y n[aQ^VD S cQ[Yf bYcdQgYpf `aYf_UYcbp `aY]V^pcm
f_a_i_ X^Q[_]lV ^Q] ]Vc_Ul R_amRl b_ b\_W^_bcmo ‑ _RkVUY^pcm b_bc_p6
^Yp S Tad``l Y b_bcQS\pcm U\p [QWU_Z Tad``l _cUV\m^do UYQTaQ]]d5 Q Vjݷ
_U^_Z UYQTaQ]]_Z _`YblSQcm `VaVf_Ul ]VWUd Tad``Q]Y7

?c^_bYcV\m^_ [_^Vh^lf QSc_]Qc_S b\VUdVc dpb^Ycm USQ ]_]V^cQ7
3_6`VaSlf5 `aY aVQ\YXQgYY [_^Vh^lf QSc_]Qc_S S `a_TaQ]]Qf b_6
bc_p^Yp] b__cSVcbcSdoc X^QhV^Yp `VaV]V^^lf7 3 `a_bcVZiV] b\dhQV
]_W^_ XQSVbcY b`VgYQ\m^lZ `VaVhYb\Y]lZ cY`5 Y]VojYZ bc_\m[_ WV S_X6
]_W^lf X^QhV^YZ5 b[_\m[_ b_bc_p^YZ `aVU`_\QTQVcbp aVQ\YX_SQcm S QSc_]Q6
cVD cV[djVV b_bc_p^YV QSc_]QcQ RdUVc S nc_] b\dhQV faQ^Ycmbp S `VaV]V^^_Z
nc_T_ cY`Q7 5\p UYQ\_TQ YX ^QiVT_ `aY]VaQ ]_W^_ Rl\_ Rl `aY]V^Ycm b\V6
UdojYZ `VaVhYb\Y]lZ cY`C

5>E= 6C=hCD1D5C K
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MD

3 R_\VV b\_W^lf b\dhQpf UV\_ ]_WVc ^V _TaQ^YhYcmbp _U^_Z `VaV]V^^_Z7
>Y[c_ ^V XQ`aVjQVc UV\Qcm b_bc_p^YV b[_\m dT_U^_ b\_W^l]5 S[\ohQcm S
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[YadojYZ aVWY] 1b]7 bca7 =?@27 @_b\V nc_T_ ]_W^_ bUV\Qcm SlX_S 3?>>53D5
[Q[ nc_ _RbdWUQ\_bm S D=7>7?ݷ `_b[_\m[d b_[Vc ^Qf_UYcbp S ^VR\_[YadojV]
aVWY]V5 SlX_S SVa^ݷc d`aQS\V^YV ^V]VU\V^^_5 Y XUVbm S_X]_W^l caY SQaY6
Q^cQC

∙ Vb\Y SlX_S 3?>>53D SVa^d\ 9 ‑ X^QhYc5 b_VUY^V^YV dWV R\QT_`_\dh6
^_ dbcQ^_S\V^_D cQ[ RlSQVc baQS^YcV\m^_ aVU[_ Y _Rlh^_ c_\m[_ `aY
b_VUY^V^YY b bVaSVa_]5 aQR_cQojY] ^Q _U^_Z b ^Q]Y ]QiY^V5 ^_ YT^_6
aYa_SQcm ncd S_X]_W^_bcm ^Y S [_V] b\dhQV ^V b\VUdVcD

∙ Vb\Y SlX_S SVa^d\ 6:5 ^_ `aY nc_] S `VaV]V^^_Z 5BB>? b_UVaWYcbp X^Q6
hV^YV NRWY[XP[N\\ ‑ X^QhYc5 XQ`a_b ^Q b_VUY^V^YV _c`aQS\V^5 ^_ aV6
Xd\mcQc_S `_[Q ^VcD nc_ bQ]lZ hQbclZ Y bQ]lZ Y^cVaVb^lZ b\dhQZD

∙ Vb\Y SlX_S SVa^d\ 6: Y `VaV]V^^Qp 5BB>? b_UVaWYc [Q[_V6c_ UadT_V
X^QhV^YV5 _c\Yh^_V _c NRWY[XP[N\\ ‑ X^QhYc5 `a_YX_i\Q _iYR[Q5 c_
Vbcm b_VUY^V^YV XQSVU_]_ ^V RdUVc dbcQ^_S\V^_D WUQcm S nc_] b\dhQV
^VhVT_7

B `VaSl] Y caVcmY] b\dhQp]Y Sbݷ `_^pc^_D Y^cVaVb^VV SbVT_5 [_TUQ 3?>>53D
XQSVaiY\bp b ݷiYR[_Z_ݷ NRWY[XP[N\\5 [_c_aQp ^Q bQ]_] UV\V S_SbV ^V _iYR6
[Q ‑ nc_ X^QhV^YV S 5BB>? d[QXlSQVc5 hc_ dbcQ^_S\V^YV b_VUY^V^Yp ^QhQ\_bm5
^_ `_[Q ^V XQSVaiY\_bm7 3 nc_Z bYcdQgYY b\VUdVc S^VbcY UVb[aY`c_a b_[VcQ
S ]^_WVbcS_ UVb[aY`c_a_S5 U\p [_c_alf ^Qb Y^cVaVbdVc T_c_S^_bcm [ XQ`Y6
bY 1S cVa]Y^Qf =7=7?ݷ ‑ ]^_WVbcS_ GB9D564C2D Y]V^^_ T_c_S^_bcm [ XQ`YbY
1^V [ hcV^Yo12 `_[QWVc5 hc_ `_`lc[Q dbcQ^_S\V^Yp b_VUY^V^Yp cQ[ Y\Y Y^QhV
XQ[_^hY\Qbm ‑ \YR_ db`Vf_]5 \YR_ ^VdUQhVZ7

?bcQݷcbp dX^Qcm5 dUQ\_bm dbcQ^_SYcm b_VUY^V^YV Y\Y ^Vc5 Y XUVbm ^Q] `aY6
Uݷcbp d`_]p^dcm Vjݷ _UY^ bYbcV]^lZ SlX_S ‑ 75DC?3;?@DC

9>D 75DC?3;?@D19>D C?3;645 9>D <5F5<5 9>D ?@D>1=55
F?94 3?@DF1<5 C?3;<5>hD 3?@D<5>2D



=AA BVcY Y `a_c_[_\l

>Y[Q[_Z \_TY[Y S c_]5 hc_ `aYUݷcbp Yb`_\mX_SQcm Y]V^^_ nc_c SlX_S5
S__RjV6c_ ^VcC 75DC?3;?@D YX^QhQ\m^_ `aVU^QX^QhV^5 hc_Rl dX^QSQcm cV[d6
jVV X^QhV^YV `QaQ]Vca_S b_[VcQ5 dbcQ^QS\YSQV]lf b `_]_jmo dWV X^Q[_]_T_
^Q] C5DC?3;?@D 1b]7 2D<7>7?ݷ _hVSYU^_5 hc_ bcQcdb ݷiYR[Y_ݷ [ ^QbcaQYSQV]l]
`QaQ]VcaQ] b_[VcQ 2ݷ[gYp`_ݷ1 ^Y[Q[_T_ _c^_iV^Yp ^V Y]VVc7 CQ[ Y\Y Y^QhV5
\_TYh^_ nc_ Y\Y ^Vc5 ^_ dX^Qcm5 hV] [_^hY\Qbm `_`lc[Q dbcQ^_S\V^Yp b_VUY^V6
^Yp5 ]l ]_WV] c_\m[_ cQ[C S [QhVbcSV ݷda_S^pݷ d[QXlSQV] dWV X^Q[_]_V ^Q]
\XUh\XLTN]5 S [QhVbcSV Y]V^Yݷ _`gYYݷ ‑ \XhN[[X[D `QaQ]Vca ?@DF1< U_\WV^
XQUQSQcm QUaVb _R\QbcY `Q]pcY5 [dUQ b\VUdVc XQ`YbQcm X^QhV^YV ݷgYY`_ݷ ‑ S
UQ^^_] b\dhQV ncQ _R\Qbcm `Q]pcY `aVUbcQS\pVc b_R_Z _Rlh^do `VaV]V^^do
cY`Q 9>DD ^Q[_^Vg5 `QaQ]Vca ?@D<5> aQR_cQVc 1S _RjV] b\dhQV2 [Q[ ^Q Sf_U5
cQ[ Y ^Q Slf_U ‑ ^Q Sf_UV hVaVX ^VT_ `VaVUQݷcbp aQX]Va _R\QbcY `Q]pcY5
QUaVb [_c_a_Z `VaVUQ^ hVaVX ?@DF1<5 Q ^Q Slf_UV ncQ `VaV]V^^Qp RdUVc b_6
UVaWQcm [_\YhVbcS_ RQZc_S5 [_c_a_V SlX_S aVQ\m^_ Yb`_\mX_SQ\ U\p XQ`YbY
X^QhV^Yp 7ݷgYY`_ݷ 3 ^QiV] b\dhQV ]l c_h^_ X^QV]5 hc_ nc_ X^QhV^YV ^V YX6
]V^Ycbp5 ^_ nc_ X^Q^YV ^Q]5 dSl5 ^YhV] ^V `_]_WVcD `aYUݷcbp hVbc^_ XQSVbcY
`VaV]V^^do cY`Q C?3;<5>hD5 `aYbS_Ycm VZ X^QhV^YV C9J5?619>D2 Y `VaVUQcm
Vݷ QUaVb `_b\VU^Y] `QaQ]Vca_] SlX_SQ7 9c_T_S_V _RaQjV^YV [ 75DC?3;?@D
RdUVc SlT\pUVcm cQ[C

9>D ?@DD
C?3;<5>hD ?@D<5> F C9J5?61?@D2D
75DC?3;?@D1C45 \XUh\XLTN]5 \XhN[[X[5 6?@D5 6?@D<5>2D

@_b\V nc_T_ X^QhV^YV `VaV]V^^_Z ?@D d[QWVc ^Q] bcQcdb ^QiVT_ b_VUY^V^YpC
^_\m RdUVc _X^QhQcm5 hc_ b_VUY^V^YV dbcQ^_S\V^_5 Q \oR_V UadT_V X^QhV^YV ‑
hc_ `a_YX_i\Q _iYR[Q7

?7=7@7 132 BYT^Q\l S a_\Y b_RlcYZD SlX_S @C5<53D

=QcVaYQ\ nc_T_ `QaQTaQeQ ^V Y]VVc `ap]_T_ _c^_iV^Yp [ `a_TaQ]]Ya_SQ^Yo bV6
cVS_T_ SXQY]_UVZbcSYpD ^_ Vb\Y Sl RdUVcV `YbQcm b_RlcYZ^_6_aYV^cYa_SQ^^lV `a_6
TaQ]]l5 `_bca_V^^lV ^Q _b^_SV SlX_SQ C5<53D5 aQ^_ Y\Y `_XU^_ SQ] SbcaVcpcbp _R6
aQRQclSQV]lV bYT^Q\l S a_\Y b_RlcYZ5 Q S]VbcV b ^Y]Y ‑ dcSVaWUV^YV5 hc_ U\p Yf
[_aaV[c^_Z _RaQR_c[Y SlX_S C5<53D V^ݷ T_UYcbpݷ Y ^dWV^ XQTQU_h^lZ SlX_S @C5<53D7
3_`a_bl Sa_UV ]Q]ݷ Y] `_\mX_SQcmbp Y XQhV] _^ S__RjV ^dWV^ݷ S_X^Y[Qoc b XQSYU6
^_Z aVTd\pa^_bcmo5 `aYhݷ] ^V c_\m[_ d ^QhY^QojYfD S nc_] `QaQTaQeV ]l `_`lcQV]bp
`a_pb^Ycm5 hc_ cdc S UVZbcSYcV\m^_bcY [ hV]d7 6b\Y d SQb ^Vc WV\VX_RVc_^^_Z dSVaV^^_6
bcY S b_RbcSV^^lf ^QSl[Qf _RaQjV^Yp b bYT^Q\Q]Y5 RdUVc `aQSY\m^_ b^QhQ\Q SVa^dcmbp
[ 5=:7>7<ݷ Y c_\m[_ `_b\V nc_T_ aQXRYaQcmbp b @C5<53D7

3lX_S C5<53D _c^_bYcbp [ hYb\d cQ[Yf R\_[YadojYf SlX_S_S5 [_c_alV `aY `_bcd`6
\V^YY _RaQRQclSQV]_T_ bYT^Q\Q _RpXQcV\m^_ S_XSaQjQoc d`aQS\V^YV b _iYR[_Z NRW][5
hc_ S `aY^gY`V `_XS_\pVc aQbb]QcaYSQcm bYT^Q\l [Q[ aQX^_SYU^_bcm 3_RlcYZ Y aVQTY6
a_SQcm ^Q ^Yf5 [Q[ Y ^Q UadTYV b_RlcYp5 S T\QS^_] gY[\V `a_TaQ]]l7 @a_R\V]Q S c_]5
hc_ T\QS^lZ gY[\ b_bc_Yc _c^oUm ^V c_\m[_ YX SlX_SQ C5<53D7

5_`dbcY]5 ^QiQ `a_TaQ]]Q _RaQRQclSQVc bYT^Q\ \RP^\[:5 U\p hVT_ `aVUdb]_caV^Q
T\_RQ\m^Qp `VaV]V^^Qp ECB:h31E78D Y ed^[gYp6_RaQR_chY[C
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F?<1D9<5 C97h1D?=93hD ECB:h31E78D F 9D
F?94 ECB:h81>4<5B19>D >2
K

C97>1<1>5 ECB:h81>4<5B2D
ECB:h31E78D44D

M

@aY `_bcd`\V^YY bYT^Q\Q ^Q] ^dW^_ Sl`_\^Ycm ^V[YV UVZbcSYp5 _RkVUY^ݷ^^lV ed^[6
gYVZ 13D9?>Ch?>hECB:5 [_c_ado ^QU\VWYc SlXSQcm YX T\QS^_T_ gY[\Q7 ?c]VcY]5 hc_
S cQ[_Z ed^[gYY ‑ S _c\YhYV _c ed^[gYY6_RaQR_chY[Q bYT^Q\Q ‑ ]l ]_WV] bVRV `_X6
S_\Ycm Yb`_\mX_SQ^YV \oRlf baVUbcS5 \Yim Rl _^Y ^V Sl`_\^p\Ybm Dݷ_U_\Tݷ UV\_ S
c_]5 hc_ 13D9?>Ch?>hECB: SlXlSQVcbp YX T\QS^_Z `a_TaQ]]l Y ^V ]_WVc 1S _c\YhYV
_c ݷ_Qbc_pjVT^ݷ _RaQR_chY[Q bYT^Q\Q2 _[QXQcmbp SlXSQ^Q Sݷ ^V_WYUQ^^lZ ]_]V^c7ݷ
BQ] T\QS^lZ gY[\ bfV]QcYhVb[Y ]_W^_ `aVUbcQSYcm b\VUdojY] _RaQX_]C

6?B1DD2 K
83 J 38
B5C F C5<53D1 83 777 38 2D
83 K 38
G89<51ECB:h31E78D G 92 K

13D9?>Ch?>hECB:12D
ECB:h31E78D66D

M
83 L 38

M

‑ TUV J5 K Y L ‑ ^V[YV eaQT]V^cl [_UQD cV`Vam ]l dWV ]_WV] U_TQUQcmbp5 [Q[_T_
a_UQ `a_R\V]Q bSpXQ^Q b ncY] aViV^YV]7 6b\Y bYT^Q\ `aYUݷc S_ SaV]p Sl`_\^V^Yp
C5<53D5 c_ Vbcm [_TUQ ^Qi `a_gVbb RdUVc ^Qf_UYcmbp S b_bc_p^YY R\_[Ya_S[Y5 Q aQS^_
S_ SaV]p Sl`_\^V^Yp eaQT]V^cQ K Y\Y UQWV S_ SaV]p Sl`_\^V^Yp gY[\Q `_ `VaV6
]V^^_Z ECB:h31E78D5 Sbݷ RdUVc S `_apU[VC d`aQS\V^YV U_ZUݷc U_ 13D9?>Ch?>hECB: ^Q
cV[djVZ YcVaQgYY T\QS^_T_ gY[\Q5 `aYhݷ] aQX^__RaQX^lV SQaYQ^cl _RaQR_c[Y UadTYf
b_RlcYZ5 S c_] hYb\V5 S_X]_W^_5 ^Qbcd`YSiYf ^Q c_Z WV YcVaQgYY5 `_T_Ul ^V bUV\Q6
oc ‑ ]l SVUm `_]^Y]5 hc_ S _RaQR_c[V _cUV\m^_ SXpc_T_ b_RlcYp ^V\mXp 1`_ db\_SYp]
b_RlcYZ^_6_aYV^cYa_SQ^^_Z `QaQUYT]l2 XQUVaWYSQcmbp 7ݷ_QU_\T^ݷ

;QacY^Q bdjVbcSV^^l] _RaQX_] ]V^pVcbp5 Vb\Y ^Qi `a_gVbb `_\dhYc bYT^Q\ S f_UV
Sl`_\^V^Yp eaQT]V^c_S J Y\Y L7 3 nc_] b\dhQV SlX_S C5<53D ^V RdUVc ^YhVT_ X^Qcm _
c_]5 hc_ bYT^Q\ dWV `aYi5\ݷ Y XQR\_[YadVc ^Qi `a_gVbb U_ cVf `_a5 `_[Q ^V ^Qbcd`Yc
Vjݷ [Q[_V6^YRdUm b_RlcYVD \Yim `_b\V nc_T_5 c_ Vbcm dWV ^Q b\VUdojVZ YcVaQgYY T\QS6
^_T_ gY[\Q5 ed^[gYp 13D9?>Ch?>hECB: ^Q[_^Vg `_\dhYc d`aQS\V^YV7 @a_R\V]Q S c_]5
hc_ _hVaVU^_V b_RlcYV ]_WVc ^V `a_Ybf_UYcm _hV^m U_\T_5 Y Y]V^^_ ^Q nc_c 1S _R6
jV] b\dhQV ^V_`aVUV\ݷ^^lZ2 ba_[ aVQ[gYp ^QiVZ `a_TaQ]]l ^Q `aYiVUiYZ bYT^Q\
_[QWVcbp 7ݷc\_WV^Q_ݷ

HQjV SbVT_ ^Q bYT^Q\l ݷSViQocݷ [Q[_V6^YRdUm YX]V^V^YV aVWY]Q aQR_cl `a_6
TaQ]]l5 ^Q`aY]Va5 `_Sc_a^_V bhYclSQ^YV [_^eYTdaQgY_^^lf eQZ\_S Y c7 `7D bYbcV]^lZ
QU]Y^YbcaQc_a5 [_TUQ ^QU_5 _c`aQS\pVc ^QiVZ `a_TaQ]]V bYT^Q\ b `_]_jmo [_]Q^Ul
;9<<7 6b\Y V]d V^ݷ `_SVXݷcݷ Y bYT^Q\ `aYUݷcbp ^Q ^VdUQh^do eQXd T\QS^_T_ gY[\Q5 Q
^Y[Q[Yf ^_Slf b_RlcYZ `a_Ybf_UYcm ^V RdUVc5 SlT\pUVcm nc_ RdUVc cQ[5 [Q[ RdUc_ ^QiQ
`a_TaQ]]Q S__RjV ^V WV\QVc _c[\Y[Qcmbp ^Q bYT^Q\7



=B9 BVcY Y `a_c_[_\l

>QhY^QojYV `a_TaQ]]Ybcl hQbc_5 ^V XQUd]lSQpbm5 `aY]V^poc ݷhVSYU^_V_ݷ aViV6
^YV5 SbcQS\pp `a_SVa[d `VaV]V^^_Z Y _RaQR_c[d b_RlcYp6bYT^Q\Q `ap]_ `VaVU SlX_S_]
C5<53DC

6?B1DD2 K
83 777 38
G89<51ECB:h31E78D G 92 K

13D9?>Ch?>hECB:12D
ECB:h31E78D66D

M
B5C F C5<53D1 83 777 38 2D
83 777 38

M

@a_TaQ]]Q `aY nc_] bcQ^_SYcbp hcY_`ݷ `aQSY\m^_Z5ݷ ^_ [\ohVS_V b\_S_ cdc CݷhcY_`ݷ
`_ XQ[_^d `_U\_bcY bYT^Q\ ]_WVc `aYZcY [Q[ aQX ]VWUd gY[\_] G89<5 Y SlX_S_]
C5<53D7 3Va_pc^_bcm nc_T_ U_S_\m^_ ^YX[Qp5 ^_ Sbݷ WV ^V ^d\VSQp7

@aVWUV hV] aQbb[QXQcm5 [Q[ SlT\pUYc `_\^_bcmo `aQSY\m^_V aViV^YV U\p _RaQR_c6
[Y bYT^Q\Q S [QhVbcSV b_RlcYp5 `aY`_]^Y]5 hc_ b b_SVaiV^^_ Q^Q\_TYh^_Z `a_R\V]_Z
]l dWV bcQ\[YSQ\Ybm5 `lcQpbm U_WUQcmbp bYT^Q\Q _c `_c_][Q b `_]_jmo ed^[gYY
@1EC5 1b]7 aQbbdWUV^YV ^Q bca7 <@9‑<@=2D cQ] c_WV bYT^Q\ ]_T `aYZcY [_]b\Yiݷ aQ6
ݷ_^ ‑ U_ c_T_5 [Q[ `a_gVbb S_ZUݷc S b_bc_p^YV R\_[Ya_S[Y5 YX [_c_a_T_ bYT^Q\ U_\WV^
Rl\ VT_ SlSVbcY5 c_\m[_ cQ] `a_gVbb R\_[Ya_SQ\bp S ed^[gYY @1EC55 Q ^V C5<53D7
AViV^YV5 [ [_c_a_]d ]l S Yc_TV `aYi\Y5 b_bc_p\_ S c_]5 hc_Rl XQ]V^Ycm @1EC5 SlX_6
S_] C97CEC@5>45 [_c_alZ ^Q SaV]p bS_VT_ Sl`_\^V^Yp dbcQ^QS\YSQVc Q\mcVa^QcYS^_V
]^_WVbcS_ XQR\_[Ya_SQ^^lf bYT^Q\_S5 Q `VaVU S_XSaQc_] d`aQS\V^Yp S_bbcQ^QS\YSQVc
Ybf_U^_VD _b^_S^Qp YUVp aViV^Yp ‑ hc_Rl ^dW^lZ ^Q] bYT^Q\ Rl\ SbVTUQ XQR\_[Ya_6
SQ^ Y aQXR\_[Ya_SQ\bp c_\m[_ ^Q SaV]p ^Qf_WUV^Yp ^QiVT_ `a_gVbbQ S R\_[Ya_S[V5 hc_
[Q[ aQX Y _RVb`VhYSQVc SlX_S C97CEC@5>4 1S]Vbc_ @1EC527

@_\^_bcmo Q^Q\_TYh^l] ݷ[XQ]V^YcV\Vݷ SlX_SQ C5<53D [Q[ aQX Y Slbcd`QVc SlX_S
@C5<53D7 ?^ _c\YhQVcbp _c C5<53D ^Q\YhYV] Vjݷ _U^_T_5 iVbc_T_ `_ bhݷcd `QaQ]VcaQ5
Y]VojVT_ cY` C97C5DhDD nc_c `QaQ]Vca d[QXlSQVc5 [Q[YV bYT^Q\l U_\W^l Rlcm XQR\_6
[Ya_SQ^l ^Q SaV]p aQR_cl SlX_SQ7 BYT^Q\l5 ^V Sf_UpjYV S d[QXQ^^_V ]^_WVbcS_5 ^Q
SaV]p aQR_cl @C5<53D aQXR\_[Yadocbp7 @aY S_XSaQcV d`aQS\V^Yp @C5<53D S_bbcQ^QS6
\YSQVc ]^_WVbcS_ XQR\_[Ya_SQ^^lf bYT^Q\_S S c_] SYUV5 S [_c_a_] _^_ Rl\_ ^Q ]_]V^c
Sf_UQ S SlX_S7 6jݷ _U^_ _c\YhYV b_bc_Yc S c_]5 hc_ @C5<53D5 b_T\Qb^_ VT_ b`VgYeY6
[QgYY5 ^V YX]V^pVc b_UVaWY]_V bcad[cdal D9=5?ED5 `VaVUQSQV]_Z `pcl] `QaQ]Vca_]
1^Q`_]^Y]5 hc_ C5<53D S ^V[_c_alf bYbcV]Qf _bcQS\pVc nc_c `QaQ]Vca ^Vca_^dcl]5
^_ S UadTYf ‑ XQ`YblSQVc S ^VT_ SaV]p5 _bcQSiVVbp U_ YbcVhV^Yp cQZ]6QdcQ5 cQ[ hc_
U\p _RVb`VhV^Yp `VaV^_bY]_bcY `a_TaQ]]l `aYf_UYcbp `aVU`_\QTQcm5 hc_ b_UVaWY]_V
bcad[cdal `a_bc_ `_acYcbp27 @a_eY\m @C5<53D SlT\pUYc cQ[C

9>D @C5<53D19>D >5 64hC5D 3B51464C5 64hC5D 3GB9D564C5 64hC5D 35H64C5
3?>CD CDBE3D D9=5F1< 3D9=5?ED5 3?>CD C97C5DhD 3C97=1C;2D

>QhY^QojYV `a_TaQ]]Ybcl hQbc_ ^V `_^Y]Qoc5 [Q[ `_\mX_SQcmbp SlX_S_] @C5<53D5
`_b[_\m[d VT_ `a_eY\m Y _`YbQ^YV b_XUQoc 1\_W^_V2 S`VhQc\V^YV5 RdUc_ Rl `QaQ]Vca
C97=1C; `aVU^QX^QhV^5 hc_Rl XQR\_[Ya_SQcm ^V[_c_alV bYT^Q\l ^Q SaV]p aQR_cl SlX_6
SQ7 3 UVZbcSYcV\m^_bcY a_\m nc_T_ `QaQ]VcaQ `ap]_ `a_cYS_`_\_W^QC _^ Yb`_\mXdVcbp5



?7=7 @a_R\V]Q _hVaݷU^_bcY UVZbcSYZ Y Vݷ aViV^Yp =B:

hc_Rl ^Q SaV]p aQR_cl @C5<53D ^V[_c_alV bYT^Q\l aQXR\_[Ya_SQcm5 Q `_c_] XQR\_[Y6
a_SQcm _RaQc^_7 3`a_hV]5 c_h^_ cQ[YV WV cadU^_bcY S_X^Y[Qoc Y b S_b`aYpcYV] SlX_SQ
C97CEC@5>45 _ hݷ] ]l dWV aQbb[QXlSQ\Y 1b]7 Sbݷ c_c WV 27=:7>7<ݷ

6b\Y bYT^Q\5 [_c_alZ ^QU\VWYc _RaQRQclSQcm S [QhVbcSV b_RlcYp5 RdUVc XQR\_[Ya_6
SQ^ S cVhV^YV SbVT_ SaV]V^Y Sl`_\^V^Yp5 [a_]V SaV]V^Y5 [_c_a_V `a_TaQ]]Q `a_S_UYc
S SlX_SV @C5<53D5 c_ U_bcQS[Q `a_gVbbd nc_T_ bYT^Q\Q RdUVc S_X]_W^Q c_\m[_ S_ SaV]p
aQR_cl SlX_SQ Y5 [Q[ b\VUbcSYV5 _RpXQcV\m^_ `aYSVUݷc [ Slf_Ud YX ^VT_ Y Sl`_\^V^Yo
YcVaQgYY T\QS^_T_ gY[\Q7 >Q`aY]Va5 Vb\Y ^QiQ `a_TaQ]]Q _RaQRQclSQVc S [QhVbcSV
b_RlcYp bYT^Q\ \RP^\[:5 bfV]Q T\QS^_T_ gY[\Q RdUVc SlT\pUVcm cQ[C
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B`aQSVU\YS_bcY aQUY _c]VcY]5 hc_ S_ ]^_TYf b\dhQpf SbV ncY b\_W^_bcY _[QXlSQ6
ocbp ^V ^dW^l7 ; `aY]Vad5 Vb\Y SQiQ `a_TaQ]]Q5 `_bca_V^^Qp ^Q _Rlh^_] SlX_SV
C5<53D5 S bY\d _b_RV^^_bcVZ aViQV]_Z XQUQhY ݷa_bl`QVcbp`ݷ hVaVX [QWUdo UVbpcdo
1Y\Y [Q[do6c_ UadTdo2 U_\o bV[d^Ul `_ cQZ]6Qdcd5 c_ SaV]p5 [_c_a_V `a_ZUݷc ]VW6
Ud U_bcQS[_Z bYT^Q\Q Y VT_ _RaQR_c[_Z5 UQWV S bQ]_] ^VdUQh^_] b\dhQV RdUVc aQXSV
hc_ hdcm6hdcm 1^Q SaV]p aQR_cl UadTYf _RaQR_chY[_S2 `aVSliQcm ncd U_\o bV[d^UlD
b[_aVV SbVT_5 nc_ _[QWVcbp `aYV]\V]_7 CV] ^V ]V^VV5 S \oR_] b\dhQV `_\VX^_ `_^Y6
]Qcm bdcm `a_R\V]l bYT^Q\_S5 `aYf_UpjYf V^ݷ S_SaV]p5ݷ Y `aY^gY` `aVU\_WV^^_T_
aViV^Yp ^Q _b^_SV @C5<53D Y C5D@B?3=1C;D S_6`VaSlf5 nc_ `_]_WVc `_^pcm UadTYV `_6
U_R^lV `a_R\V]l Y c_5 [Q[ Yf aViQcm 1[Q[ ]l dSYUY] `_XWV5 cQ[Yf `a_R\V] ^V cQ[ dW
]Q\_25 Q S_6Sc_alf5 `_^Y]Q^YV _`YbQ^^_Z S nc_] `QaQTaQeV ]VfQ^Y[Y Y d]V^YV aQb6
b[QXQcm Sbݷ nc_ ^Q b_RVbVU_SQ^YY ]_WVc bY\m^_ `_SlbYcm SQid `aYS\V[QcV\m^_bcm U\p
`_cV^gYQ\m^lf aQR_c_UQcV\VZ7



HQbcm @

@QaQ\\V\m^lV `a_TaQ]]l Y
aQXUV\pV]lV UQ^^lV

NcQ hQbcm [^YTY RdUVc `_bSpjV^Q `QaQ\\V\m^_]d `a_TaQ]]Ya_SQ^Yo5 c_
Vbcm cQ[_]d `_Uf_Ud [ ^Q`YbQ^Yo `a_TaQ]]l5 `aY [_c_a_] XQUQhQ aQXRY6
SQVcbp ^Q `_UXQUQhY5 Sl`_\^pojYVbp _U^_SaV]V^^_7 CQ[YV `_UXQUQhY hQ6
bc_ _e_a]\pocbp S SYUV dWV d`_]Y^QSiYfbp \VT[_SVb^lf `a_gVbb_S
1caVU_S2D b c_h[Y XaV^Yp `a_TaQ]]YbcQ ]VfQ^YX] caVU_S SlT\pUYc [Q[ S_X6
]_W^_bcm ^Q`YbQcm ^V[do ed^[gYo Y XQ`dbcYcm Vݷ ^Q Sl`_\^V^YV `QaQ\6
\V\m^_ b _b^_S^_Z `a_TaQ]]_Z5 `aYhݷ] b b_faQ^V^YV] U_bcd`Q [_ SbV]d5 [ hV6
]d Y]VVc U_bcd` _b^_S^Qp `a_TaQ]]Q5 S c_] hYb\V5 ^Q`aY]Va5 [ T\_RQ\m^l]
`VaV]V^^l] Y\Y [ bcad[cdaQ] UQ^^lf5 [_c_alV be_a]Ya_SQ^l S _b^_S^_Z
`a_TaQ]]V Y S UadTYf caVUQf7

@a_TaQ]]Ya_SQ^YV b Yb`_\mX_SQ^YV] caVU_S S Q^T\YZb[_] pXl[V _R_X^QhQVcbp b\_6
S_] =E<D9D8B5149>77 B `VaVS_U_] nc_T_ b\_SQ ^Q adbb[YZ Y]Vocbp _`aVUV\ݷ^^lV `a_R\V6
]l7 1^T\YZb[_V b\_S_ D8B514 S `a_TaQ]]Ybcb[_] [_^cV[bcV hQjV SbVT_ cQ[ Y VaV6`ݷ
S_Upcݷ `dcݷ] caQ^b\YcVaQgYY5 c_ Vbcm T_S_apc `_`a_bcd _ caVUQf5 ^V dcadWUQp bVRp
`_UR_a_] QUV[SQc^_T_ adbb[_T_ cVa]Y^QD Y]V^^_ cQ[ `_bcd`QV] Y ]l S ^QiVZ [^YTV7
>_ b_ b\_S_] =ED<9D8B5149>7 nc_c ^_]Va `a_f_UYc ^Vb[_\m[_ fdWV ‑ c_h^VV5 ]_W^_ b[Q6
XQcm5 hc_ ^V `a_f_UYc b_SbV] YX6XQ VT_ cpWV\_SVb^_bcY7 >QYR_\VV hQbc_ SbcaVhQojYZbp
adbb[_pXlh^lZ cVa]Y^ ‑ ]^_T_`_c_h^_V `a_TaQ]]Ya_SQ^YV7 @_UaQXd]VSQVcbp5 hc_
\VT[_SVb^lZ `a_gVbb _R_X^QhQVcbp b\_S_] `_c_[ 1d`aQS\V^Yp25 hc_ hQbcYh^_ _`aQS6
UlSQVcbp bdjVbcS_SQ^YV] S Q^T\YZb[_] pXl[V b\_S_b_hVcQ^Yp 3?>DB?< fl?G5 [_c_a_V b
^V[_c_a_Z ^QcpW[_Z ]_W^_ `VaVSVbcY [Q[ ]_c_`ݷ d`aQS\V^YpݷD f_a_i_ X^Q[_]lV ^Q]
R\_[6bfV]l `_6Q^T\YZb[Y ^QXlSQocbp fl?G 381BDC7

3bݷ Rl f_a_i_5 ^_ `_`lc[Q `VaVSVbcY b\_S_ D8B514 [Q[ ݷ]_c_`ݷ ^Qcl[QVcbp ^Q Uad6
Tdo \Y^TSYbcYhVb[do `a_R\V]d7 1^T\YZb[_V b\_S_ CDB51= c_WV `VaVS_UYcbp ^Q adbb[YZ
pXl[ [Q[ 5ݷ]_c_`ݷ `aYhݷ] Vb\Y ]l `_`lcQV]bp `VaVUQcm b]lb\_Sdo aQX^Ygd ]VW6
Ud CDB51= Y fl?G5 c_ fl?G `aYUݷcbp `VaVS_UYcm b[_aVV ^V [Q[ 5ݷ]_c_`ݷ Q [Q[ 7ݷcVhV^YVݷ
@aY nc_] b\_S_ CDB51=5 b_SVaiV^^_ XQ[_^^_ `VaVSVUݷ^^_V Y]V^^_ [Q[ `_c_[5 S `a_TaQ]6
]Ya_SQ^YY Q[cYS^_ Yb`_\mXdVcbp S X^QhV^YY ]_c_`ݷ UQ^^lfݷ ‑ cQ[5 ]l dWV f_a_i_
X^Q[_]l b `_^pcYV] `_c_[Q SS_UQ6SlS_UQ7 @_`a_bcd T_S_ap5 adbb[_V b\_S_ `_c_[ S `a_6
TaQ]]Ybcb[_Z cVa]Y^_\_TYY UQS^_ Y `a_h^_ XQ^pc_7



=B<

>Vb]_cap ^Q nc_5 cVa]Y^ T_`_c_h^_V_^[ݷ `a_TaQ]]Ya_SQ^YVݷ S adbb[_] pXl[V
S`_\^V `aYWY\bpD Q S_c cVa]Y^ ݷ]_c_`ݷ U\p _R_X^QhV^Yp _cUV\m^_ SXpc_T_ caVUQ `aY6
WYSQcmbp ^V f_hVc5 Y nc_ S`_\^V ]_W^_ `_^pcm7

B `_pS\V^YV] Y ]Qbb_Sl] aQb`a_bcaQ^V^YV] ]^_T_pUVa^lf `a_gVbb_a_S5
`aVUbcQS\pojYf b_R_Z eQ[cYhVb[Y ^Vb[_\m[_ ^VXQSYbY]lf `a_gVbb_a_S S _U6
^_Z ]Y[a_bfV]V5 cV]QcY[Q `QaQ\\V\m^lf SlhYb\V^YZ bcQ\Q ^Qbc_\m[_ `_`d6
\pa^_Z5 hc_ S_X]_W^_bcY5 _aYV^cYa_SQ^^lV Yb[\ohYcV\m^_ ^Q aQb`QaQ\\V6
\YSQ^YV `a_TaQ]]l5 `a_^Y[\Y UQWV S bcQ^UQacl pXl[_S `a_TaQ]]Ya_SQ^Yp5
S[\ohQp BY Y BY445 _[_^hQcV\m^_ Sbݷ cQ] Yb`_acYS7 >Q bQ]_] UV\V S `_6
UQS\pojV] R_\miY^bcSV XQUQh5 aViQV]lf b `_]_jmo [_]`mocVa_S5 SYUY]Qp
b[_a_bcm Sl`_\^V^Yp _`aVUV\pVcbp S _b^_S^_] cQ[Y]Y eQ[c_aQ]Y5 [Q[ SaV]p
_c[\Y[Q S [_]`mocVa^_Z bVcY5 b[_a_bcm _R]V^Q b S^Vi^Y]Y XQ`_]Y^QojY6
]Y dbca_ZbcSQ]Y5 `a_`db[^Qp b`_b_R^_bcm iY^l [_]`mocVaQ5 ^_ ^Y[Q[ ^V
[_\YhVbcS_ U_bcd`^_Z SlhYb\YcV\m^_Z ]_j^_bcY gV^caQ\m^lf `a_gVbb_a_S5
[_c_a_Z [Q[ aQX _Rlh^_ fSQcQVc 1Y UQWV b YXRlc[_]27 ?c ]^_T_pUVa^lf `a_6
gVbb_a_S S__RjV _[QXlSQVcbp ^Q dUYS\V^YV ]Q\_ `_\mXl7 8QUQhY5 S `aY^gY`V
U_`db[QojYV aQb`QaQ\\V\YSQ^YV ^Q ^VXQSYbY]lV `_b\VU_SQcV\m^_bcY SlhYb6
\V^Yp5 SbcaVhQocbp aVU[_5 `_b[_\m[d `aY aViV^YY R_\miY^bcSQ XQUQh `_b\V6
UdojYV iQTY XQSYbpc _c aVXd\mcQc_S `aVUlUdjYf iQT_S Y ^V ]_Tdc ^QhQcmbp
aQ^miV5 ^VWV\Y ncY aVXd\mcQcl RdUdc `_\dhV^l7 6jݷ aVWV SbcaVhQocbp `a_6
TaQ]]Ybcl5 d]VojYV neeV[cYS^_ SlUV\pcm ^VXQSYbY]lV `_U`_b\VU_SQcV\m6
^_bcY YX _RjVT_ Q\T_aYc]Q Y aQX^_bYcm Yf ^Q _cUV\m^lV `_c_[Y d`aQS\V^Yp
cQ[5 hc_Rl _c nc_T_ Rl\ [Q[_Z6c_ _jdcY]lZ `_\_WYcV\m^lZ neeV[c7 6USQ
\Y ^V VUY^bcSV^^Qp _R\Qbcm `a_TaQ]]Ybcb[_Z UVpcV\m^_bcY5 S [_c_a_Z `QaQ\6
\V\m^lV SlhYb\V^Yp UVZbcSYcV\m^_ ^dW^l ‑ nc_ hYb\_SlV aQbhݷcl5 S R_\m6
iY^bcSV b\dhQVS bSpXQ^^lV b ]QcV]QcYhVb[Y] ]_UV\Ya_SQ^YV] eYXYhVb[Yf
pS\V^YZD b cQ[Y]Y XQUQhQ]Y ]l _Rlh^_ bcQ\[YSQV]bp S bd`Va[_]`mocVa^lf
SlhYb\YcV\m^lf gV^caQf5 `aY^QU\VWQjYf ^Qdh^l] _aTQ^YXQgYp]7 ?Rlh^lZ
`_\mX_SQcV\m b _Rkݷ]^l]Y aQbhݷcQ]Y ]_WVc SbcaVcYcmbp aQXSV hc_ `aY _RaQ6
R_c[V b_RbcSV^^_adh^_ _cb^pc_T_ gYea_S_T_ SYUV_5 ^_ ncY] XQ^Y]Qocbp UQ6
\V[_ ^V SbVD `YbQcm WV `a_TaQ]]l5 `aVU`_\QTQojYV `aV_RaQX_SQ^YV SYUV_6
UQ^^lf5 `aYf_UYcbp b_SbV] ^VR_\mi_]d [_\YhVbcSd `a_TaQ]]Ybc_S7 BQ]_V
Y^cVaVb^_V5 hc_ UQWV S cQ[_Z bYcdQgYY ]_WVc _[QXQcmbp `aVU`_hcYcV\m^l]
Yb`_\mX_SQ^YV `_\^_gV^^lf `a_gVbb_S5 Q ^V caVU_S7

DUQh^l] `aY]Va_] Yb`_\mX_SQ^Yp \VT[_SVb^lf `a_gVbb_S ]_WVc b\dWYcm
Y^cVaQ[cYS^Qp `a_TaQ]]Q5 aQR_cQojQp b_ bWQcl]Y UQ^^l]Y 1^Q`aY]Va5 ]d6
Xl[Q\m^lZ aVUQ[c_a5 b`_b_R^lZ aQR_cQcm b =@<6eQZ\Q]Y27 B _U^_Z bc_a_^l5
_`VaQgYY d`Q[_S[Y8aQb`Q[_S[Y UQ^^lf caVRdoc R_\miYf _RkV]_S SlhYb\V6
^YZ Y ]_Tdc U\Ycmbp `_ ^Vb[_\m[_ ]Y^dc Y UQWV UVbpc[_S ]Y^dc7 B Uad6
T_Z bc_a_^l5 Y^cVaQ[cYS^Qp `a_TaQ]]Q ^V ]_WVc bVRV `_XS_\Ycm S cVhV^YV
^Vb[_\m[Yf ]Y^dc ^V aVQTYa_SQcm ^Q UVZbcSYp `_\mX_SQcV\pC ^Q`aY]Va5 `_\m6
X_SQcV\m ]_WVc `VaV]VbcYcm _[^_ `a_TaQ]]l ^Q n[aQ^V 1hc_ `_caVRdVc VT_
_caYb_S[Y2 Y\Y UQWV `aY^pcm aViV^YV _R _c]V^V cV[djVZ _`VaQgYY7 3 cQ[_Z
bYcdQgYY \_TYh^_ Yb`_\mX_SQcm _UY^ \VT[_SVb^lZ `a_gVbb U\p Sl`_\^V^Yp



=B= @QaQ\\V\m^lV `a_TaQ]]l Y aQXUV\pV]lV UQ^^lV

SlhYb\V^YZ 1d`Q[_S[Y8aQb`Q[_S[Y2 Y UadT_Z ‑ U\p _RaQR_c[Y Y^cVaeVZb^lf
b_RlcYZ5 c_ Vbcm U\p aVQ[gYY ^Q UVZbcSYp `_\mX_SQcV\p7

5VZbcSYcV\m^_ dUQh^lf `aY]Va_S5 [_TUQ \VT[_SVb^lV `a_gVbbl aVQ\m^_
`aY]V^pocbp _`ݷ UV\d5ݷ _hV^m ]Q\_D `aYSVbcY Sc_a_Z `aY]Va S U_`_\^V^YV
[ SliV_`YbQ^^_]d ^V cQ[ `a_bc_5 [Q[ [QWVcbp7 1 S_c `aY]Val Yb`_\mX_SQ6
^Yp ]^_T_`_c_h^_bcY ^V `_ UV\d5 ^Q`a_cYS5 SbcaVhQocbp `_bc_p^^_7 8QhQbcdo
`a_TaQ]]l5 ^Q`YbQ^^lV b Yb`_\mX_SQ^YV] \VT[_SVb^lf `a_gVbb_S5 XQ`db[Qoc
Yf \Yim XQcV]5 hc_Rl _^Y `_hcY cdc WV _bcQ^_SY\Ybm S b_bc_p^YY R\_[Ya_S[Y
Y WUQ\Y aVXd\mcQc_S aQR_cl UadT UadTQ7

3 >7=7?ݷ ]l aQbb]QcaYSQ\Y `aY]Va bYcdQgYY5 S [_c_a_Z Y]Vocbp ^VXQSY6
bY]lV Ybc_h^Y[Y S^Vi^Yf b_RlcYZ5 Y ncY b_RlcYp ^dWUQocbp S bS_VSaV]V^6
^_Z _RaQR_c[V7 @aY nc_] S^Vi^YV b_RlcYp ]_Tdc SlbcaQYSQcmbp S \_TYhVb[YV
gV`_h[Y5 cQ[YV5 ^Q`aY]Va5 [Q[ S_`a_bl5 XQUQ^^lV `_\mX_SQcV\o6hV\_SV[d5 Y
`_\dhV^YV _cSVc_S ^Q ncY S_`a_blD Vb\Y cQ[Qp gV`_h[Q d ^Qb _U^Q5 ]l ]_WV]
^Q`YbQcm `_b\VU_SQcV\m^_bcm _`VaQc_a_S5 aVQ\YXdojYf5 ^Q`aY]Va5 \_TY[d
UYQ\_TQC XQUQcm S_`a_b5 U_WUQcmbp _cSVcQ5 _RaQR_cQcm _cSVc5 XQUQcm b\VUdo6
jYZ S_`a_b5 U_WUQcmbp _cSVcQ Y cQ[ UQ\VV7 @aY aQR_cV b ^Vb[_\m[Y]Y ^VXQ6
SYbY]l]Y Ybc_h^Y[Q]Y b_RlcYZ ]l ^V ]_WV] bVRV `_XS_\Ycm a_b[_im U_6
WYUQcmbp hVT_6c_ [_^[aVc^_T_5 `_b[_\m[d Vb\Y ]l RdUV] cQ[ UV\Qcm5 c_ SbV
^QiY [\YV^cl [a_]V _U^_T_ ‑ c_T_5 _cSVcQ _c [_c_a_T_ ]l WUݷ] ‑ RdUdc
Sl^dWUV^l WUQcm dWV ^Qb7

AViV^YV5 [_c_a_V ]l `aVU\_WY\Y S `aVUlUdjVZ hQbcY [^YTY 1b]7 25>7=7?ݷ
b_bc_Yc S c_]5 hc_Rl `_bca_Ycm `aY\_WV^YV S SYUV gY[\Q _RaQR_c[Y b_Rl6
cYZ5 ^Q [QWU_Z YcVaQgYY [_c_a_T_ ]l b^QhQ\Q `a_YXS_UY] SlR_a[d b_Rl6
cYp5 c_ Vbcm dX^Q5[ݷ YX [Q[_T_ Ybc_h^Y[Q `aYi\_ _hVaVU^_V b_RlcYV Y `aY6
^Y]QV] nc_ b_RlcYV 1^Q`aY]Va5 hYcQV] UQ^^lV YX `_c_[Q SS_UQ25 `_b\V hVT_
_RaQRQclSQV] `_\dhV^^_V b_RlcYV7 =l ^QXSQ\Y cQ[_Z bcY\m aQR_cl b_Rl6
cYZ^_6d`aQS\pV]l] `a_TaQ]]Ya_SQ^YV] 7 @aY nc_] S_ SaV]p _RaQR_c6
[Y b_RlcYZ ]l ^V Y]VV] `aQSQ UV\Qcm ^YhVT_ cQ[_T_5 hc_ ]_WVc ^Qid `a_6
TaQ]]d XQR\_[Ya_SQcmD S hQbc^_bcY5 `a_YXS_UYcm hcV^YV YX `_c_[_S SS_UQ ]l
]_WV] \Yim c_TUQ5 [_TUQ dSVaV^l5 hc_ UQ^^lV cdUQ dWV `aYi\Y7 >V ]_WV]
]l cQ[WV Sl`_\^pcm Y ݷR_\miYVݷ bV[gYY SlhYb\V^YZ5 XQ^Y]QojYV _jd6
cY]_V SaV]p ‑ `aY ^V_Rf_UY]_bcY Yf `aYf_UYcbp aQXRYSQcm ^Q _cUV\m^lV
hQbcY Y Sl`_\^pcm `_agYp]Y5 `aY db\_SYY5 hc_ ^_Slf b_RlcYZ ^V `_bcd`Y\_7
5\p [QWU_Z \_TYhVb[_Z gV`_h[Y bSpXQ^^lf S^Vi^Yf b_RlcYZ ‑ ^Q`aY]Va5
U\p [QWU_T_ bVQ^bQ _Rb\dWYSQ^Yp _cUV\m^_ SXpc_T_ [\YV^cQ ‑ ]l `aY nc_]
U_\W^l `_]^Ycm S pS^_] SYUV b_bc_p^YV UV\5 Sbݷ c_ WV Q^ݷ hݷ] ]l _bcQ^_SY6
\Ybm7ݷ HQbc_ `aY `_\dhV^YY _hVaVU^_T_ b_RlcYp ]l c_\m[_ ]V^pV] b__cSVc6
bcSdojY] _RaQX_] b_bc_p^YV Y R_\miV ^YhVT_ ^V UV\QV]5 `_b[_\m[d U\p UVZ6
bcSYZ SaV]p Vjݷ ^V `aYi\_7 B_RlcYZ^_6_aYV^cYa_SQ^^_V `a_TaQ]Ya_SQ^YV
caVRdVc _c `a_TaQ]]YbcQ _`aVUV\ݷ^^_T_ ]QbcVabcSQ5 `_b[_\m[d ]li\V^YV S
cVa]Y^Qf pS^_T_ SlUV\V^Yp b_bc_p^Yp ^Vb[_\m[_ _c\YhQVcbp _c caQUYgY_^6
^_T_ ]li\V^Yp S cVa]Y^Qf `_b\VU_SQcV\m^_bcVZ UVZbcSYZ7
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5_S_\m^_ hQbc_ SbcaVhQocbp `a_TaQ]]l5 QSc_al [_c_alf c_ \Y ^V d]Voc
aQR_cQcm S cVa]Y^Qf pS^lf b_bc_p^YZ5 c_ \Y S__RjV ^V X^Qoc _ S_X]_W^_6
bcY b_RlcYZ^_6_aYV^cYa_SQ^^_T_ `_bca_V^Yp `a_TaQ]]l5 XQc_5 [ ^VbhQbcmo5
X^Qoc _ S_X]_W^_bcY XQ`db[Q caVU_S7 @a_R\V]d b ^VXQSYbY]l]Y Ybc_h^Y[Q6
]Y b_RlcYZ _^Y aViQoc _hV^m `a_bc_C ^Q [QWUlZ cQ[_Z Ybc_h^Y[ XQ`db[Qoc
bS_Z b_RbcSV^^lZ caVU7 ݷQaQ\\V\m^Qp@ݷ `a_TaQ]]Q5 ^Q`YbQ^^Qp cQ[Y] _R6
aQX_]5 _Rlh^_ Y]VVc SVbm]Q fQaQ[cVa^do _b_RV^^_bcmC SbV Vݷ caVUl5 b[_\m[_
Rl Yf ^Y Rl\_5 UadW^_ 5ݷbc_pcݷ XQR\_[Ya_SQSiYbm ^Q _hVaVU^_Z _`VaQgYY
hcV^Yp Y\Y S _WYUQ^YY UadT_T_ b_RlcYp7 6bcVbcSV^^_5 cQ[_V `_bca_V^YV `a_6
TaQ]]l ^V UQݷc Y ^V ]_WVc UQcm ^Y[Q[_T_ SlYTaliQ S Rlbca_UVZbcSYY7 ;SQ6
\YeYgYa_SQ^^lZ `a_TaQ]]Ybc ^V bcQ^Vc `aY]V^pcm \VT[_SVb^lV `a_gVbbl
S [QhVbcSV faQ^Y\YjQ b_bc_p^Yp5 `_b[_\m[d ^Q nc_ caQcYcbp b\Yi[_] ]^_6
T_ `Q]pcY5 `aYhݷ] [Q[ `Q]pcY XQUQhY5 cQ[ Y `Q]pcY pUaQ bYbcV]l7 ;a_]V
c_T_5 [QWdjQpbp `a_bc_cQ ]^_T_`_c_h^_Z _RaQR_c[Y b_RlcYZ _R_aQhYSQVcbp
^V_WYUQ^^_ bVamݷX^l]Y `a_R\V]Q]Y5 Y]]Q^V^c^_ `aYbdjY]Y `QaQ\\V\m^_6
]d `a_TaQ]]Ya_SQ^Yo7

3QW^VZiVZ _b_RV^^_bcmo `QaQ\\V\m^_T_ `a_TaQ]]Ya_SQ^Yp pS\pVcbp
S_X^Y[^_SV^YV aQXUV\pV]lf UQ^^lf 5 c_ Vbcm cQ[Yf UQ^^lf5 [ [_c_al]
_U^_SaV]V^^_ Y]Voc U_bcd` USQ Y R_\VV ^VXQSYbY]lf UVZbcSdojYfݷ \YgQ5ݷ
RdUm c_ `a_gVbbl Y\Y caVUl7 ?Rlh^_ nc_ `VaV]V^^lV S `Q]pcY ^QiVT_ `a_6
gVbbQ5 ^_ b cQ[Y] WV db`Vf_] nc_ ]_Tdc Rlcm UQ^^lV5 faQ^pjYVbp S eQZ\Qf
^Q UYb[VD `a_R\V]Q aQXUV\pV]lf UQ^^lf `aY nc_] ^Y[dUQ ^V YbhVXQVc7

=^_T_`_c_h^_V `a_TaQ]]Ya_SQ^YV caVRdVc _`aVUV\ݷ^^_T_ ]QbcVabcSQ Y
Q[[daQc^_bcY5 [Q[ Y \oR_V `a_TaQ]]Ya_SQ^YV b Yb`_\mX_SQ^YV] aQXUV\pV6
]lf UQ^^lf7 @aY `_pS\V^YY aQXUV\pV]lf UQ^^lf `aYf_UYcbp `aY^Y]Qcm ]V6
al5 hc_Rl aQX^lV `a_gVbbl ^Y[_TUQ ^V _RaQjQ\Ybm [ aQXUV\pV]l] UQ^^l]
_U^_SaV]V^^_D U\p nc_T_ SS_UYcbp `_^pcYV [aYcYhVb[_Z bV[gYY 1dhQbc[Q
`a_TaQ]]l5 TUV `a_Ybf_UYc aQR_cQ b aQXUV\pV]l]Y UQ^^l]Y2 Y b_XUQocbp
b`VgYQ\m^lV baVUbcSQ SXQY]^_T_ Yb[\ohV^Yp 5 R\QT_UQap [_c_al] `a_6
gVbbl ^V `_`QUQoc S [aYcYhVb[do bV[gYo5 [_TUQ S nc_Z WV bV[gYY ^Qf_UYcbp
UadT_Z `a_gVbb7

@a_R\V]l5 [_c_alV S_X^Y[Qoc `aY aQR_cV b aQXUV\pV]l]Y UQ^^l]Y5 `aY6
]VhQcV\m^l dWV cV]5 hc_ Yf U_S_\m^_ cadU^_ _b_X^QcmD ]^_TYV `a_TaQ]6
]Ybcl5 Yb`_\mXdojYV ]^_T_`_c_h^do ]_UV\m `a_TaQ]]Ya_SQ^Yp5 `aY nc_]
^V `_^Y]Qoc5 XQhV] ^dW^l baVUbcSQ SXQY]_Yb[\ohV^YZ Y `a_hYV ^VcaYSY6
Q\m^lV [_^gV`gYY5 b_`a_S_WUQojYV `_UUVaW[d caVU_S7 3c_aQp _b_RV^^_bcm
`a_R\V] b aQXUV\pV]l]Y UQ^^l]Y ‑ S baQS^YcV\m^_ ^YX[_Z SVa_pc^_bcY Yf
`a_pS\V^Yp7 >V`aQSY\m^_ ^Q`YbQ^^Qp ]^_T_`_c_h^Qp `a_TaQ]]Q ]_WVc U_6
S_\m^_ U_\T_ aQR_cQcm RVX _iYR_[5 Q `_USVUݷc5 VbcVbcSV^^_5 S bQ]lZ ^V`_U6
f_UpjYZ ]_]V^c7

3 bcQcmV 3Y[Y`VUYY5 `_bSpjݷ^^_Z ]^_T_`_c_h^_]d `a_TaQ]]Ya_SQ^Yo5
`aYS_UYcbp dUQh^Qp gYcQcQ YX aQR_cl d:=f `a_eVbb_aQ d^YSVabYcVcQ 2Va[\Y
NUSQaUQ <YC



=B? @QaQ\\V\m^lV `a_TaQ]]l Y aQXUV\pV]lV UQ^^lV

F_cp `_c_[Y Sl`_\^V^Yp [QWdcbp ^VR_\miY] iQT_] dS bc_a_^df
_c `_b\VU_SQcV\m^lf SlhYb\V^YZ5 `_ bdcY nc_c iQT _Ta_]V^7 ?^Y
_c[QXlSQocbp _c ^QYR_\VV SQW^lf Y `aYS\V[QcV\m^lf bS_ZbcS `_6
b\VU_SQcV\m^lf SlhYb\V^YZC `_^pc^_bcY5 `aVUb[QXdV]_bcY Y UV6
cVa]Y^Ya_SQ^^_bcY7 @_c_[Y Sl`_\^V^Yp [Q[ ]_UV\m SlhYb\V^YZ
bcaQi^_ ^VUVcVa]Y^Ya_SQ^lD aQR_cQ `a_TaQ]]YbcQ `aVSaQjQVcbp
S _cbcaYTQ^YV nc_T_ ^VUVcVa]Y^YX]Q7

3`a_hV]5 UQWV Vb\Y `aY^pcm aViV^YV _R _c[QXV _c ]^_T_`_c_h^_T_ `a_TaQ]6
]Ya_SQ^Yp5 [SQ\YeYgYa_SQ^^lZ `a_TaQ]]Ybc S \oR_] b\dhQV U_\WV^ `_^Y6
]Qcm5 hc_ XQ `a_R\V]l S_X^Y[Qoc `aY aQR_cV b aQXUV\pV]l]Y UQ^^l]Y ‑
f_cp Rl XQcV]5 hc_Rl c_h^_ X^Qcm5 `_hV]d ^V b\VUdVc `aY]V^pcm ]^_T_`_c_h6
^_V `a_TaQ]]Ya_SQ^YV RVX [aQZ^VZ ^V_Rf_UY]_bcY5 Y d]Vcm QaTd]V^cYa_SQ^6
^_ `_[QXQcm ^V`aQSY\m^_bcm hdW_Z `a_TaQ]]l7 ;a_]V c_T_5 Y^_TUQ ]_W^_
SbcaVcYcm bYcdQgYY5 S [_c_alf `_pS\V^YV aQXUV\pV]lf UQ^^lf ^VYXRVW^_7
>Q`aY]Va5 Y]V^^_ cQ[ _Rbc_pc UV\Q S^dcaY pUVa _`VaQgY_^^lf bYbcV]5 Vb\Y5
[_^Vh^_5 bYbcV]Q b`_b_R^Q Yb`_\mX_SQcm R_\miV _U^_T_ `a_gVbb_aQ 1Q cQ[_Sl
SbV b_SaV]V^^lV bYbcV]l27

3__RjV T_S_ap5 U\p `_pS\V^Yp aQXUV\pV]lf UQ^^lf UQWV ^V _RpXQcV\m^_
b_X^QcV\m^_ `lcQcmbp ^Q`YbQcm cd Y\Y Y^do `a_TaQ]]d S ݷ[_^QaQ\\V\m`ݷ
SYUV7 >VaVU[_ RlSQVc5 hc_ [ _U^Y] Y cV] WV UQ^^l] Sl^dWUV^l _RaQjQcmbp
b_SVaiV^^_ aQX^lV `a_TaQ]]l7 FaVbc_]QcYZ^lZ `aY]Va ‑ eQZ\ `_hc_S_T_
pjY[Q ^Q bVaSVaV n\V[ca_^^_Z `_hcl5 [dUQ `_hc_SlZ bVaSVa U_\WV^ U_`Y6
blSQcm ^_SlV `Ybm]Q5 Q [\YV^cb[Y] `a_TaQ]]Q] Y bVaSVaQ] eY^Q\m^_Z U_6
bcQS[Y `_hcl 1@?@<89=1@2 S c_ WV bQ]_V SaV]p ^dWV^ U_bcd` [ nc_]d eQZ\d
U\p hcV^Yp `YbV]5 Q cQ[WV U\p Yf dUQ\V^Yp `_ caVR_SQ^Yo `_\mX_SQcV\p7
>_ XUVbm Sbݷ U_S_\m^_ `a_bc_C [QWUQp YX `a_TaQ]]5 _RaQjQojQpbp [ eQZ\d
`_hc_S_T_ pjY[Q5 Yb`_\mXdVc bYbcV]^lV baVUbcSQ U\p YXSVjV^Yp _bcQ\m^lf
_ c_]5 hc_ eQZ\ bVZhQb ^Qf_UYcbp S aQR_cV Y \VXcm [ ^V]d ^V ^QU_7 >Q]^_6
T_ WݷbchV bYcdQgYp b RQX_Z UQ^^lf5 U_bcd` [ [_c_a_Z ^dWV^ ]^_TY] \oUp]
_U^_SaV]V^^_D [_\YhVbcS_ cQ[Yf \oUVZ SQamYadVcbp _c USdf6caݷf 1^Q`aY]Va5
^Vb[_\m[_ RdfTQ\cVa_S5 b_S]Vbc^_ _RaQRQclSQojYf `_bcd`QojYV U_[d]V^cl
^Q `aVU`aYpcYY2 U_ b_cV^ clbph 1bYbcV]Q Ra_^Ya_SQ^Yp QSYQRY\Vc_S27 ?hV6
SYU^_5 hc_ XUVbm `a_R\V]Q dWV ^V S c_]5 [Q[YV baVUbcSQ ]l SlRYaQV] U\p
aQR_cl5 Q S bQ]_Z XQUQhVC aQXUV\pV]lV UQ^^lV ]_Tdc Rlcm bS_ZbcS_] `aVU6
]Vc^_Z _R\QbcY7 6b\Y nc_ cQ[5 c_ YXRVWQcm aQR_cl b aQXUV\pV]l]Y UQ^^l]Y
]l ^Y[Q[ ^V b]_WV]7

@7:7 ? aQR_cV b aQXUV\pV]l]Y UQ^^l]Y

@7:7:7 DbcQaVSQ^YV Y gV\_bc^_bcm UQ^^lf

AQbb]_caY] `a_bc_Z `aY]Va5 `_UaQXd]VSQojYZ U_bcd` [ aQXUV\pV]l]
UQ^^l]7 5SQ aQX\Yh^lf `a_gVbbQ Y]Voc U_bcd` [ aQXUV\pV]_Z `Q]pcY5 S [_6



@7:7 ? aQR_cV b aQXUV\pV]l]Y UQ^^l]Y =B@

5 5
mov eax, [var]

EAX: 5

mov eax, [var]

EAX: 5 EAX: 6

mov eax, [var]

inc eax

mov [var], eax

6

5

mov eax, [var]

inc eax

mov [var], eax

mov eax, [var]

EAX: 5 EAX: 6

mov eax, [var]

inc eax

EAX: EAX: 6

mov eax, [var]

inc eax

mov [var], eax

6

6

?

+1+1 +1

5+1+1 = 6  ?!

AYb7 @7:7 ?U^_SaV]V^^_V dSV\YhV^YV aQXUV\pV]_Z `VaV]V^^_Z

c_a_Z b_UVaWYcbp gV\_hYb\V^^Qp `VaV]V^^Qp7 @dbcm Vݷ ^QhQ\m^_V X^QhV^YV
aQS^_ >7 ?RQ `a_gVbbQ S ^V[YZ ]_]V^c `lcQocbp dSV\YhYcm X^QhV^YV `VaV6
]V^^_Z ^Q :5 cQ[ hc_ S Yc_TV `VaV]V^^Qp U_\W^Q `_\dhYcm X^QhV^YV @7 5\p
nc_T_ ^dW^_ XQTadXYcm X^QhV^YV YX `Q]pcY S aVTYbca5 dSV\YhYcm X^QhV^YV
aVTYbcaQ ^Q : Y SlTadXYcm VT_ X^QhV^YV _RaQc^_ S `Q]pcmC

=?F 51H5 dF1Bf
9>3 51H
=?F dF1Bf5 51H

;Q[ ]l X^QV]5 `a_gVbb_al bV]VZbcSQ 9<A? ]_Tdc Sl`_\^pcm QaYe]VcYhVb[YV _`VaQgYY
^V`_baVUbcSV^^_ S `Q]pcY5 Q b `_]_jmo `aVeY[bQ <?3; 1b]7 c7 :5 2=:7;7>ݷ cQ[YV [_]Q^6
Ul ]_W^_ bUV\Qcm Qc_]Qa^l]Y gV^_Z ^V[_c_a_T_ b^YWV^Yp b[_a_bcY Yf aQR_cl7 Nc_5
_U^Q[_5 ^V _X^QhQVc ^V`aQSY\m^_bcY `aY]VaQC `aVUbcQSmcV bVRV5 hc_ hYb\_ faQ^Ycbp S
`Q]pcY S SYUV bca_[_S_T_ `aVUbcQS\V^Yp ‑ S nc_] b\dhQV _`VaQgYp VT_ `aYaQjV^Yp
^Y[Q[ ^V b]_WVc Rlcm Qc_]Qa^_Z7 ;a_]V c_T_5 9<A? ‑ ^V VUY^bcSV^^Qp S ]YaV QafYcV[6
cdaQD bdjVbcSdoc `a_gVbb_al5 Y]VojYV \Yim USV _`VaQgYY ^QU _R\Qbcp]Y `Q]pcY ‑
XQTadX[d X^QhV^Yp YX `Q]pcY S aVTYbca Y SlTadX[d X^QhV^Yp YX aVTYbcaQ S `Q]pcm7

@aVUbcQSY]5 hc_ `VaSlZ `a_gVbb Sl`_\^Y\ [_]Q^Ud =?F U\p XQTadX[Y X^Q6
hV^Yp `VaV]V^^_Z S aVTYbca5 c_ Vbcm S aVTYbcaV cV`Vam b_UVaWYcbp hYb\_ >5
Y S nc_c ]_]V^c `a_YX_i\_ `aValSQ^YV `_ cQZ]Vad5 S aVXd\mcQcV [_c_a_T_
`a_gVbb _[QXQ\bp b^pc b Yb`_\^V^Yp Y `_]Vjݷ^ S _hVaVUm `a_gVbb_S5 T_c_Slf
[ Sl`_\^V^Yo 1b]7 aYb7 @7:27 3 nc_ SaV]p Sc_a_Z `a_gVbb cQ[WV Sl`_\^pVc [_6
]Q^Ud =?F 1S VT_ aVTYbcaV NJa cV`Vam ^Qf_UYcbp X^QhV^YV >25 `_c_] [_]Q^Ud
9>3 U\p dSV\YhV^Yp X^QhV^Yp S aVTYbcaV 1`_\dhQVcbp ?2 Y [_]Q^Ud =?F U\p
SlTadX[Y b_UVaWY]_T_ aVTYbcaQ S `Q]pcm7 @VaV]V^^Qp cV`Vam aQS^Q ?7

=VWUd cV] `VaSlZ `a_gVbb U_WUQ\bp bS_VZ _hVaVUY Y b^_SQ `_bcQS\V^
^Q Sl`_\^V^YV7 @VaSdo [_]Q^Ud =?F _^ dWV Sl`_\^Y\5 Y S VT_ aVTYbcaV bVZ6
hQb hYb\_ >7 ?^ Sl`_\^pVc [_]Q^Ud 9>3 1S aVTYbcaV cV`Vam ?2 Y [_]Q^Ud =?F
1X^QhV^YV ? SlTadWQVcbp S `Q]pcm27 @_\dhQVcbp5 hc_ S Yc_TV `VaV]V^^Qp `_6
\dhY\Q X^QhV^YV ?5 Q ^V @7 8Q]VcY]5 hc_ X^QhV^YV] Rl\_ Rl Y]V^^_ @5 Vb\Y Rl
`VaSlZ `a_gVbb ^V _[QXQ\bp `aVaSQ^ `_b\V `VaS_Z [_]Q^Ul7 DX^Qcm5 Rl\ `a_6
gVbb `aVaSQ^ Y\Y ^Vc5 S__RjV T_S_ap5 ^VS_X]_W^_5 [Q[ Y XQ`aVcYcm `aValSQcm
`a_gVbb7 @_\dhQVcbp5 hc_ [_^Vh^lZ aVXd\mcQc XQSYbYc _c c_T_5 S [Q[_Z
[_^[aVc^_ `_b\VU_SQcV\m^_bcY `a_YX_ZUdc b_RlcYp S ^VXQSYbY]lf



=BA @QaQ\\V\m^lV `a_TaQ]]l Y aQXUV\pV]lV UQ^^lV
номер сумма

768

515

301

2000

1500

1000

100

200

номер сумма

768

515

301 900

?!

1700

номер сумма

653 1500

1000

200

267

а) б) в)

AYb7 @7;7 @aY]VaC RQ^[_Sb[YV `VaVS_Ul

`a_gVbbQf7 B `_U_R^l] ]l dWV bcQ\[YSQ\Ybm aQ^VV 1b]7 2=7>7<ݷ Y X^QV]5 hc_
nc_ ^QXlSQVcbp bYcdQgYVZ T_^_[ Y\Y b_bcpXQ^YZ 1Q^T\7 B135 3?>49D9?>27

AQbb]_caY] R_\VV bVamݷX^lZ `aY]Va7 9]VVcbp RQXQ UQ^^lf5 b_UVaWQ6
jQp _bcQc[Y UV^VT ^Q RQ^[_Sb[Yf bhVcQf7 5_`dbcY]5 ^Q bhVcQf `_U ^_]VaQ6
]Y <9:5 >:> Y @?A b_UVaWYcbp b__cSVcbcSV^^_ 4:9995 4:>99 Y 4;9997 ?UY^
_`VaQc_a `a_S_UYc caQ^XQ[gYo `_ `VaVS_Ud bd]]l S 4:99 b_ bhݷcQ <9: ^Q
bhݷc @?A5 Q UadT_Z ‑ caQ^XQ[gYo `_ `VaVS_Ud 4;99 b_ bhݷcQ @?A ^Q bhݷc >:>
1b]7 aYb7 @7;5 Q5 R27 6b\Y ncY UVZbcSYp `a_SVbcY S aQX^_V SaV]p5 _bcQc[Y ^Q bhV6
cQf b_bcQSpc5 `_^pc^_5 4B995 4:@99 Y 4:B997

CV`Vam `aVU`_\_WY]5 hc_ `a_gVbb5 XQ`djV^^lZ Sc_al] _`VaQc_a_]5 Rl\
`aVaSQ^ `_b\V _`VaQgYY hcV^Yp _bcQc[_S ^Q bhVcQf >:> Y @?A7 @a_hYcQ^^lV
_bcQc[Y 1b__cSVcbcSV^^_ 4:>99 Y 4;9992 `a_gVbb b_faQ^Y\ S bS_Yf `VaV]V^^lf5
Y Y]V^^_ S nc_c ]_]V^c b\dhY\_bm `aValSQ^YV cQZ]VaQ5 S aVXd\mcQcV [_c_a_T_
d`aQS\V^YV `_\dhY\ `a_gVbb5 XQ`djV^^lZ `VaSl] _`VaQc_a_]7 Nc_c `a_gVbb
`a_YXSݷ\ hcV^YV _bcQc[_S bhVc_S <9: Y @?A 14:999 Y 4;99925 SlhYb\Y\ ^_SlV
X^QhV^Yp _bcQc[_S 14B99 Y 4;:992 Y XQ`YbQ\ Yf S RQXd UQ^^lf5 `_b\V hVT_
XQSVaiY\bp7 8QcV] S bYbcV]V b^_SQ Rl\ XQ`djV^ ^Q Sl`_\^V^YV `VaSlZ `a_6
gVbb5 dWV `a_hYcQSiYZ _bcQc[YD _^ SlhYb\pVc ^_SlV _bcQc[Y U\p bhVc_S >:>
Y @?A ^Q _b^_SV aQ^VV `a_hYcQ^^lf 14:>99 Y 4;99925 `_\dhQp 4:@99 Y 4:A997
9]V^^_ ncY _bcQc[Y _^ Y XQ`YblSQVc S RQXd UQ^^lf7 3 Yc_TV S\QUV\Vg bhݷcQ
@?A _R^QadWYc ^Q bhVcd ^VU_bcQc_[ bd]]l S 4:99 1_bcQc_[ _[QWVcbp aQSV^
4:A99 S]Vbc_ 4:B9927 ;Q[ ^VcadU^_ dRVUYcmbp5 _RjQp bd]]Q _bcQc[_S ^Q bhV6
cQf <9:5 >:> Y @?A d]V^miY\Qbm ^Q 4:995 c_ Vbcm UV^mTY [\YV^cQ `_`a_bcd
RVbb\VU^_ YbhVX\Y7 =_T\_ `_\dhYcmbp Y ^Q_R_a_cC Vb\Y Rl `_b\V hcV^Yp Rl\
`aVaSQ^ `VaSlZ `a_gVbb5 Q Sc_a_Z S nc_ SaV]p Sl`_\^Y\ bS_o _`VaQgYo5 [\Y6
V^c _R^QadWY\ Rl ^Q bS_ݷ] bhVcd \Yi^YV 4;99 14;:99 S]Vbc_ 4:B9927 ;\YV^c5
S_X]_W^_5 `_aQUdVcbp5 Q Q[gY_^Val RQ^[Q ‑ SapU \Y7

@aVUbcQSY] cV`Vam caVcYZ `a_gVbb5 SlhYb\pojYZ _Rjdo bd]]d _bcQc6
[_S ^Q bhVcQf SbVf [\YV^c_S RQ^[Q7 ?hVSYU^_V aViV^YV ‑ `a_hYcQcm S gY[\V
_bcQc[Y ^Q [QWU_] bhݷcV Y `a_bd]]Ya_SQcm Yf7 ?U^Q[_ Vb\Y S_ SaV]p aQR_6
cl nc_T_ `a_gVbbQ [Q[_Z6^YRdUm UadT_Z `a_gVbb `a_YXSVUݷc `VaVS_U UV^VT b
_U^_T_ YX bhVc_S S [_^gV cQR\Ygl5 bd]]Q [_c_a_T_ Vjݷ ^V dhcV^Q5 ^Q _UY^



@7:7 ? aQR_cV b aQXUV\pV]l]Y UQ^^l]Y =BB

YX bhVc_S S ^QhQ\V5 c_ Vbcm ^Q cQ[_Z5 RQ\Q^b [_c_a_T_ dWV `_`Q\ S bd]]Ya_6
SQ^YV 1b]7 aYb7 @7;5 S25 `_\dhV^^Qp S aVXd\mcQcV Yc_T_SQp _RjQp bd]]Q RdUVc
_c\YhQcmbp _c aVQ\m^_Z [Q[ aQX ^Q bd]]d caQ^XQ[gYY `_ `VaVS_Ud5 `_b[_\m6
[d `VaVSVUݷ^^lV UV^mTY _[QWdcbp ^V `_`QSiY]Y S `_Ubhݷc ^Y ^Q ^_S_]5 ^Y
^Q bcQa_] ]VbcV ‑ ^Q ^_SlZ bhݷc _^Y `aYi\Y dWV `_b\V c_T_5 [Q[ _^ Rl\
dhc5^ݷ Q b_ bcQa_T_ b^pcl U_ c_T_5 [Q[ _^ Rl\ dhc7^ݷ ;Q[ SYUY]5 ^VWV\Q6
cV\m^lV neeV[cl S_X]_W^l UQWV c_TUQ5 [_TUQ _UY^ YX dhQbc^Y[_S
^V `a_YXS_UYc ^Y[Q[Yf YX]V^V^YZ5 Q c_\m[_ hYcQVc UQ^^lV7

@aYhY^Q `_\dhV^Yp ^V`aQSY\m^lf aVXd\mcQc_S S ^QiYf `aY]VaQf S c_]5
hc_ SlhYb\V^^lZ aVXd\mcQc _b^_SlSQVcbp ^Q Ybf_U^lf UQ^^lf5 [_6
c_alV [ ]_]V^cd _[_^hQ^Yp SlhYb\V^YZ dWV dbcQaV\Y7 3 `aY]VaV
b gV\_hYb\V^^_Z `VaV]V^^_Z 1bca7 =B@2 Sc_a_Z `a_gVbb XQ`YblSQVc S aQXUV6
\pV]do `VaV]V^^do X^QhV^YV5 SlhYb\V^^_V `aYRQS\V^YV] VUY^Ygl [ X^QhV6
^Yo5 [_c_a_V bQ]_ `_ bVRV dWV ^V\mXp bhYcQcm `aQSY\m^l]5 `_b[_\m[d VT_
YX]V^Y\ UadT_Z `a_gVbb7 3 `aY]VaV b USd]p ݷSbcaVh^l]Yݷ `VaVS_UQ]Y UV6
^VT 1bca7 =BA2 cQ caQ^XQ[gYp5 [_c_aQp XQSVaiQVcbp `_XU^VV5 SlhYb\pVc ^_SlZ
_bcQc_[ ^Q bhݷcV @?A5 `_\mXdpbm dbcQaVSiY]Y bSVUV^Yp]Y _R Ybf_U^_] [_\Y6
hVbcSV UV^VT ^Q 7[ݷ^ >Q[_^Vg5 S `aY]VaV b bd]]Qc_a_] [ ]_]V^cd _[_^hQ^Yp
bd]]Ya_SQ^Yp db`VSQVc dbcQaVcm Y^e_a]QgYp _R _bcQc[V ^Q c_] bhݷcV5 [_c_6
alZ5 ^Qf_Upbm R\YWV [ ^QhQ\d cQR\Ygl5 db`V\ `_dhQbcS_SQcm S `_bc_a_^^VZ
caQ^XQ[gYY ]VWUd ]_]V^c_]5 [_TUQ VT_ _bcQc_[ Rl\ dhcݷ^ S bd]]Ya_SQ^YY
1c_ Vbcm `_S\Yp\ ^Q aVXd\mcQc25 Y ]_]V^c_] _[_^hQ^Yp bd]]Ya_SQ^Yp7

B`_b_R^_bcm UQ^^lf dbcQaVSQcm ‑ nc_ Yf ed^UQ]V^cQ\m^_V bS_ZbcS_5 Y5
[Q[ ^Y bcaQ^^_5 S R_\miY^bcSV b\dhQVS ^Vc ^YhVT_ bcaQi^_T_ S c_]5 hc_
^V[YZ aVXd\mcQc _b^_SQ^ ^Q UQ^^lf5 [_c_alV dWV dbcQaV\YD XQhQbcdo UQ^6
^lV db`VSQoc dbcQaVcm5 `_[Q Yf `VaVUQoc b [_]`mocVaQ5 TUV Yf SlhYb\p\Y5
^Q [_]`mocVa5 TUV Yf RdUVc `a_b]QcaYSQcm `_\mX_SQcV\m7 @a_R\V]l ^QhY^Q6
ocbp \Yim S cVf b\dhQpf5 [_TUQ \YR_ ^_S_V X^QhV^YV U\p [Q[Yf6c_ UQ^^lf
SlhYb\V^_ ^Q _b^_SQ^YY dbcQaVSiVT_ X^QhV^Yp cVf WV bQ]lf UQ^^lf5 \YR_
^V[_V SlhYb\V^YV _b^_SlSQVcbp ^Q UQ^^lf5 hQbcm [_c_alf dbcQaV\Q [ ]_]V^6
cd `_pS\V^Yp UadT_Z hQbcY5 c_ Vbcm Ybf_U^lV UQ^^lV _U^_T_ SlhYb\V^Yp ^Y S
[Q[_Z ]_]V^c ^V Rl\Y Q[cdQ\m^l _U^_SaV]V^^_D S `_b\VU^V] b\dhQV T_S_apc5
hc_ Rl\Q ^QadiV^Q gV\_bc^_bcm UQ^^lf 7

@7:7;7 3XQY]_Yb[\ohV^Yp7 ;aYcYhVb[YV bV[gYY

@a_R\V] b dbcQaVSQ^YV] UQ^^lf ]_W^_ YXRVWQcm5 Vb\Y bUV\Qcm cQ[5 hc_Rl
`a_gVbbl5 _RaQjQojYVbp [ aQXUV\pV]l] UQ^^l]5 ^V ]_T\Y aQR_cQcm _U^_6
SaV]V^^_C ^Q`aY]Va5 `_[Q aQR_cQVc _UY^ `a_gVbb5 _RaQjQojYZbp [ RQXV UQ^6
^lf5 UadT_Z `a_gVbb5 [_c_a_]d cQ[WV ^dW^Q ncQ RQXQ UQ^^lf5 R\_[YadVcbp
`aY XQ`db[V U_ cVf `_a5 `_[Q `VaSlZ ^V XQSVaiYcbp7 CQ[_V aViV^YV `aVUbcQS6
\pVcbp ^VdUQh^l]5 `_b[_\m[d S^VbV^YV YX]V^V^YZ S RQXd UQ^^lf ]_WVc Rlcm
^V VUY^bcSV^^_Z XQUQhVZ `a_gVbbQ7 3`_\^V S_X]_W^_5 hc_ `a_gVbb R�_\mido
hQbcm SaV]V^Y XQ^Y]QVcbp aQR_c_Z5 ^Y[Q[ b aQXUV\pV]l]Y UQ^^l]Y ^V bSp6
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XQ^^_Z5 `aYhV] SaV]p WYX^Y `a_gVbbQ ]_WVc _[QXQcmbp b\Yi[_] R_\miY]5
hc_Rl ^Q Sbݷ nc_ SaV]p XQ`aVjQcm U_bcd` [ UQ^^l] [_]d Rl c_ ^Y Rl\_
Vj7ݷ 3`_\^V ]_W^_ `aVUbcQSYcm bVRV `_bc_p^^_ aQR_cQojYZ bVaSVa5 b `_]_6
jmo [_c_a_T_ [\YV^cl RQ^[Q ]_Tdc dX^QSQcm _bcQc[Y ^Q bS_Yf bhVcQf7 CQ[_Z
bVaSVa baQS^YcV\m^_ aVU[_ _RaQjQVcbp [ RQXV UQ^^lf5 ^_ `aY nc_] aQR_cQcm
]_WVc ]VbpgQ]Y RVX `VaValSQ7 Pb^_5 hc_ R\_[Ya_SQcm ^Q Sbݷ nc_ SaV]p U_6
bcd` [ RQXV UQ^^lf UadTYf `a_gVbb_S ^V\mXp5 SVUm nc_ `QaQ\YX_SQ\_ Rl aQR_6
cd RQ^[Q7 3 bSpXY b ncY] SS_UYcbp `_^pcYV [aYcYhVb[_Z bV[gYY 5 [_c_a_V
^dWUQVcbp S U_`_\^YcV\m^lf `_pb^V^Ypf7

@a_R\V]Q5 [_c_ado ]l aViQV]5 b_bc_Yc S S_X]_W^_bcY `_\dhV^Yp Y XQ6
`YbY _RaQc^_ S aQXUV\pV]do _R\Qbcm UQ^^lf cQ[_T_ X^QhV^Yp5 [_c_a_V Sl6
hYb\V^_ ^Q _b^_SV UadTYf X^QhV^YZ5 dWV dbcQaVSiYf [ ]_]V^cd _[_^hQ^Yp
SlhYb\V^Yp7 B\VU_SQcV\m^_5 YXRVWQcm `a_R\V] ]l ]_WV]5 Vb\Y [Q[Y]6c_
_RaQX_] `aVU_cSaQcY] dbcQaVSQ^YV aQXUV\pV]lf UQ^^lf5 [_c_alV ]l dWV
^QhQ\Y Yb`_\mX_SQcm S bS_Yf SlhYb\V^Ypf ‑ U_ _[_^hQ^Yp SlhYb\V^YZ7 9^6
cVaVb^_5 hc_ ]_]V^c _[_^hQ^Yp SlhYb\V^YZ S aQX^lf b\dhQpf _`aVUV\pVcbp
`_6aQX^_]d7 6b\Y SlhYb\pV]_V ^QiVZ `a_TaQ]]_Z X^QhV^YV U_\W^_ Rlcm XQ6
`YbQ^_ _RaQc^_ S aQXUV\pV]_V faQ^Y\YjV5 TUV VT_ ]_Tdc Yb`_\mX_SQcm U\p
UQ\m^VZiYf SlhYb\V^YZ UadTYV `a_gVbbl5 c_ SlhYb\V^Yp ]l ]_WV] bhYcQcm
_[_^hV^^l]Y ^V aQ^miV5 hV] RdUVc XQSVaiV^Q XQ`Ybm S faQ^Y\YjV `_b\VU^VT_
YX SlhYb\V^^lf aVXd\mcQc_S7 6b\Y WV SlhYb\pV]lZ aVXd\mcQc `aVU^QX^QhV^
U\p `VaVUQhY [dUQ6c_ 5ݷQadWd^ݷ c_ Vbcm ^Q [ݷ^ ^V RdUdc _b^_SlSQcmbp UQ\m6
^VZiYV SlhYb\V^Yp S ^QiVZ bYbcV]V ‑ [Q[ nc_ `_UaQXd]VSQVcbp S `aY]VaV
b SlhYb\V^YV] bd]]l `_ SbV] bhVcQ]5‑ c_ cQ[_Z aVXd\mcQc Y]VVcݷ `aQS_ݷ
dbcQaVcm UQWV aQ^miV5 hV] ]l `aVUkpSY] VT_ `_\mX_SQcV\o5 Y `_\mX_SQcV\m5
[Q[ `aQSY\_5 _R nc_] _bSVU_]\ݷ^D b[_a_bcm `VaVUQhY UQ^^lf5 [Q[ Y b[_a_bcm
Yf S_b`aYpcYp hV\_SV[_] ‑ _c^oUm ^V RVb[_^Vh^l5 `_nc_]d SlhYb\V^^lV aV6
Xd\mcQcl S \oR_] b\dhQV ]_Tdc dbcQaVcm [ ]_]V^cd Yf Yb`_\mX_SQ^Yp5 Y S_X6
]_W^_bcm dbcQaVSQ^Yp Ybf_U^lf bSVUV^YZ S_ SaV]p SlhYb\V^YZ XUVbm ^YhVT_
[QhVbcSV^^_ ^_S_T_ ^V U_RQS\pVc7 6UY^bcSV^^_V _TaQ^YhV^YV b_bc_Yc S c_]5
hc_Rl aVXd\mcQc ^V _b^_SlSQ\bp ^Q dbcQaVSiYf bSVUV^Ypf ^Q ]_]V^c `_\d6
hV^Yp `_b\VU^Yf YX ^Yf5 c_ Vbcm hc_Rl Ybf_U^lV bSVUV^Yp ^V db`V\Y dbcQaVcm
`_ _c^_iV^Yo UadT [ UadTd7 9^QhV T_S_ap5 aVXd\mcQc U_\WV^ b__cSVcbcS_SQcm
b_bc_p^Yo Ybf_U^lf UQ^^lf ^Q f_cp Rl [Q[_Z6c_ ]_]V^c SaV]V^Y7 3aV]p
_[_^hQ^Yp SlhYb\V^YZ S nc_] b\dhQV hQjV SbVT_ _`aVUV\pVcbp [Q[ ]_]V^c5
[_TUQ `_b\VU^VV YX SlhYb\pV]lf X^QhV^YZ SlhYb\V^_ U_ [_^gQD ^_ ]_W^_
`_U_ZcY [ S_`a_bd R_\VV Q[[daQc^_ Y XQ]VcYcm5 hc_ [_\m b[_a_ bQ]_ `_ bVRV
SlhYb\pV]_V X^QhV^YV Y]VVcݷ `aQS_ dbcQaVcm5ݷ ]_W^_ bhYcQcm [aYcYhVb[do
bV[gYo _[_^hV^^_Z5 [_TUQ `a_hYcQ^_ `_b\VU^VV YX X^QhV^YZ aQXUV\pV]lf
UQ^^lf5 dhQbcSdojVV S SlhYb\V^YY aVXd\mcQcQ7

=_W^_ b[QXQcm5 hc_ `_U [aYcYhVb[_Z bV[gYVZ `_^Y]QVcbp cQ[Qp
hQbcm `a_TaQ]]l5 S [_c_a_Z `a_YXS_Upcbp \_TYhVb[Y bSpXQ^^lV ]Q6
^Y`d\pgYY b aQXUV\pV]l]Y UQ^^l]Y7 9^QhV T_S_ap5 [aYcYhVb[Qp bV[6
gYp ^QhY^QVcbp S ]_]V^c5 [_TUQ `a_hYcQ^_ `VaS_V YX X^QhV^YZ aQXUV\pV]lf



@7:7 ? aQR_cV b aQXUV\pV]l]Y UQ^^l]Y >9:

UQ^^lf5 b`_b_R^lf `_S\Ypcm ^Q aVXd\mcQcl SlhYb\V^Yp5 Y XQ[Q^hYSQVcbp5 [_6
TUQ SlhYb\V^l SbV X^QhV^Yp5 [_c_alV `aVU`_\QTQ\_bm SlhYb\Ycm 1\YR_ [Q[
]Y^Y]d] U\p ^Yf dWV `_\dhV^l SbV Ybf_U^lV UQ^^lV25 Y cV YX X^QhV^YZ5
[_c_alV U_\W^l Rlcm XQ`YbQ^l _RaQc^_ S aQXUV\pV]_V faQ^Y\YjV5 dWV ^V
c_\m[_ SlhYb\V^l5 ^_ Y XQ`YbQ^l7 CQ[5 S `aY]VaQf `aVUlUdjVT_ `QaQTaQeQ
[aYcYhVb[Qp bV[gYp S `a_gVbbQf5 dSV\YhYSQojYf `VaV]V^^do ^Q VUY^Ygd5
^QhY^QVcbp `VaVU hcV^YV] Ybf_U^_T_ X^QhV^Yp `VaV]V^^_Z Y XQ[Q^hYSQVcbp
`_b\V XQ`YbY ^_S_T_ X^QhV^YpD [aYcYhVb[Y]Y bV[gYp]Y S `a_gVbbQf5 `VaVS_6
UpjYf UV^mTY b_ bhݷcQ ^Q bhݷc5 RdUdc UVZbcSYp b ]_]V^cQ hcV^Yp `VaS_T_
_bcQc[Q U_ ]_]V^cQ XQ`YbY `_b\VU^VT_ _bcQc[QD S `a_gVbbV5 SlhYb\pojV]
bd]]d SbVf _bcQc[_S5 [aYcYhVb[Qp bV[gYp ^QhY^QVcbp S ]_]V^c ^QhQ\Q `a_6
b]_caQ cQR\Ygl Y XQ[Q^hYSQVcbp b VT_ _[_^hQ^YV]7

@_^pcYV [aYcYhVb[_Z bV[gYY _hVSYU^l] _RaQX_] UdQ\YbcYh^_C aVhm ]_6
WVc YUcY _ eaQT]V^cV `a_TaQ]]^_T_ [_UQ 1_c nc_T_ ]VbcQ S `a_TaQ]]V U_ S_c
nc_T_25 Q ]_WVc ‑ _ SaV]V^^�_] Y^cVaSQ\V 1b ]_]V^cQ ^QhQ\Q Sl`_\^V^Yp S_c
nc_T_ UVZbcSYp U_ ]_]V^cQ _[_^hQ^Yp S_c nc_T_27 ;_^Vh^_5 ncY USV Y`_bcQ6
bY `_^pcYp [aYcYhVb[_Z bV[gYY `a_h^_ bSpXQ^l UadT b UadT_]C [aYcYhVb[_Z
bV[gYVZ S_ Sc_a_] b]lb\V _[QXlSQVcbp c_c SaV]V^^_Z Y^cVaSQ\5 S cVhV^YV
[_c_a_T_ Sl`_\^pVcbp [aYcYhVb[Qp bV[gYp S `VaS_] b]lb\V7 9X [_^cV[bcQ
_Rlh^_ `_^pc^_5 _ hݷ] YUݷc aVhm7

?c]VcY]5 hc_ _ [aYcYhVb[_Z bV[gYY ]_W^_ T_S_aYcm c_\m[_ S `aY]V^V6
^YY [ [_^[aVc^l] aQXUV\pV]l] UQ^^l]7 CQ[5 Vb\Y USQ `a_gVbbQ _RaQjQocbp
[ aQX^l] UQ^^l]5 `dbcm Y aQXUV\pV]l] b [V]6c_ Vj5ݷ UadT UadTd _^Y `aY
nc_] `_]ViQcm ^V ]_Tdc7 @_nc_]d hQbc_ ]_W^_ SbcaVcYcm SlaQWV^YV [aY6
cYhVb[Qp bV[gYp `_ `VaV]V^^_Z H Y\Y [aYcYhVb[Qp bV[gYp `_ eQZ\d 6 Y c7 `7
;a_]V c_T_5 SQW^_ _c\YhQcm [aYcYhVb[YV bV[gYY5 S [_c_alf aQXUV\pV]lV
UQ^^lV c_\m[_ hYcQocbp5 _c [aYcYhVb[Yf bV[gYZ5 `aVU`_\QTQojYf YX]V^V6
^Yp aQXUV\pV]lf UQ^^lf7 @_b\VU^YV _Rlh^_ ^QXlSQoc ]_UYeYgYadojY6
]Y [aYcYhVb[Y]Y bV[gYp]Y 7

4_S_apc5 hc_ USV [aYcYhVb[YV bV[gYY [_^e\Y[cdoc ]VWUd b_R_Z5 Vb\Y
baVUY aQXUV\pV]lf UQ^^lf5 [_c_alV S ^Yf XQcaQTYSQocbp5 Vbcm cQ[YV5 [_c_6
alV XQcaQTYSQocbp S _RVYf [aYcYhVb[Yf bV[gYpf5 Y `aY nc_] ]Y^Y]d] _U^Q
`_ ncY] UQ^^l] pS\pVcbp ]_UYeYgYadojVZ7 6b\Y S USdf [aYcYhVb[Yf bV[6
gYpf _bdjVbcS\pVcbp U_bcd` [ _U^Y] Y cV] WV UQ^^l]5 ^_ c_\m[_ ^Q hcV^YV5
c_ ]VWUd ^Y]Y ^Y[Q[_T_ [_^e\Y[cQ ^Vc Y _^Y ]_Tdc Sl`_\^pcmbp _U^_SaV6
]V^^_7

CQ[Qp _aTQ^YXQgYp aQR_cl `a_gVbb_S5 `aY [_c_a_Z USQ 1Y R_\VV2 `a_gVb6
bQ ^V ]_Tdc _U^_SaV]V^^_ ^Qf_UYcmbp S [aYcYhVb[Yf bV[gYpf5 [_^e\Y[cd6
ojYf ]VWUd b_R_Z5 ^QXlSQVcbp SXQY]^l] Yb[\ohV^YV] 1Q^T\7 =EDE1<
5H3<EC9?>27 B\VUdVc dhYclSQcm5 hc_ SXQY]^lV Yb[\ohV^Yp ]_Tdc `_a_UYcm
U_`_\^YcV\m^lV `a_R\V]l5 cQ[ hc_ `aY SlR_aV ]Vc_UQ Yf aVQ\YXQgYY ^dW^_
b_R\oUQcm YXSVbc^do _bc_a_W^_bcm7

?bcQ^_SY]bp ^Q _U^_] ]_]V^cV5 [_c_alZ hQbc_ SlXlSQVc b\_W^_bcY d
bcdUV^c_S7 @a_gVbbl5 dhQbcSdojYV S_ SXQY]_Yb[\ohV^YY5 b\VUdoc



>9; @QaQ\\V\m^lV `a_TaQ]]l Y aQXUV\pV]lV UQ^^lV

b_T\QiV^Yp] U_Ra_S_\m^_7 BaVUbcSQ SXQY]_Yb[\ohV^Yp ^V b_XUQoc ^Y6
[Q[Yf eYXYhVb[Yf `aV`pcbcSYZ S _RaQjV^YY [ aQXUV\pV]l] `VaV]V^^l]D
^Q`a_cYS5 `a_gVbbl bQ]_bc_pcV\m^_ `a_SVapoc5 aQXaViݷ^ \Y Y] U_bcd`5 Y
\Yim `_b\V nc_T_ cQ[_Z U_bcd` _bdjVbcS\poc7 9^QhV T_S_ap5 `a_gVbb5 Y]V6
ojYZ U_bcd` [ aQXUV\pV]l] UQ^^l]5 ]_WVc _RaQcYcmbp [ ^Y] S \oR_Z
]_]V^c5 V]d ^Yhc_ 1S^Vi^VV2 ^V ]ViQVc nc_ bUV\QcmD `a_bc_ `a_TaQ]]l5 Yb6
`_\^pV]lV S ncYf `a_gVbbQf5 ^Q`YbQ^l cQ[5 hc_Rl 1bdTdR_ U_Ra_S_\m^_12 Sl6
`_\^pcm ]Va_`aYpcYp U\p SXQY]^_T_ Yb[\ohV^Yp Y ^V \VXcm S [aYcYhVb[do
bV[gYo5 `_[dUQ nc_ ^V _[QWVcbp `_XS_\V^_ S b__cSVcbcSYY b Yb`_\mXdV]_Z
]_UV\mo SXQY]_Yb[\ohV^Yp7

=VfQ^YX] SXQY]^_T_ Yb[\ohV^Yp U_\WV^ b__cSVcbcS_SQcm _`aVUV\ݷ^^l]
caVR_SQ^Yp]C

∙ USQ Y R_\VV `a_gVbbQ ^V U_\W^l ^Y `aY [Q[Yf db\_SYpf ^Qf_UYcmbp
_U^_SaV]V^^_ S [aYcYhVb[Yf bV[gYpf5 [_^e\Y[cdojYf ]VWUd b_R_ZD

∙ S `a_TaQ]]V ^V U_\W^_ Rlcm ^Y[Q[Yf `aVU`_\_WV^YZ _ b[_a_bcY Sl6
`_\^V^Yp `a_gVbb_S Y _ [_\YhVbcSV `a_gVbb_a_S S bYbcV]V 1Vb\Y cQ[YV
`aVU`_\_WV^Yp Vbcm5 S db\_SYpf ]d\mcYXQUQh^_Z bYbcV]l SbVTUQ ]_WVc
`_\dhYcmbp bYcdQgYp5 [_c_aQp S ncY `aVU`_\_WV^Yp ^V S`YiVcbpC ^Q6
`aY]Va5 _UY^ YX `a_gVbb_S ]_WVc _[QXQcmbp `aY_bcQ^_S\V^ baQXd `_b\V
^QhQ\Q _hVaVU^_T_ [SQ^cQ SaV]V^Y YX6XQ ^Q\YhYp S bYbcV]V `a_gVbbQ b
R_\VV Slb_[Y] `aY_aYcVc_]5 Q UadT_]d `a_gVbbd `aY nc_] ݷcݷSVX_`ݷ
R_\miV5 S Yc_TV _^ RdUVc Sl`_\^pcmbp S aQXl 1Y\Y UQWV ^Q ^Vb[_\m[_
`_apU[_S2 RlbcaVV2D

∙ `a_gVbb5 ^Qf_UpjYZbp S^V [aYcYhVb[Yf bV[gYZ5 ^V U_\WV^ `aY nc_]
Rlcm `aYhY^_Z R\_[Ya_S[Y UadTYf `a_gVbb_SD

∙ ^VU_`dbcY]Q bYcdQgYp _SVh^_Tݷ _WYUQ^Yp5ݷ `aY [_c_a_Z ^V[_c_alZ
`a_gVbb ^Y[_TUQ ^V `_\dhYc U_bcd` S ^dW^do V]d [aYcYhVb[do bV[gYo
1cQ[Qp bYcdQgYp _Rlh^_ ^QXlSQVcbp T_\_UQ^YV] 5 Q^T\7 CD1BF1D9?>2D

∙ `a_gVbb5 XQR\_[Ya_SQ^^lZ S _WYUQ^YY aQXaViV^Yp ^Q Sf_U S [aYcYhV6
b[do bV[gYo5 ^V U_\WV^ aQbf_U_SQcm `a_gVbb_a^_V SaV]p5 c_ Vbcm ^V
U_\W^_ Yb`_\mX_SQcmbp Q[cYS^_V _WYUQ^YV 1S aVQ\m^_bcY nc_ `aQSY\_
Y^_TUQ ^QadiQVcbp5 Vb\Y Vbcm dSVaV^^_bcm S ^VR_\mi_] SaV]V^Y _WY6
UQ^YpD `_ S_X]_W^_bcY5 _U^Q[_5 Q[cYS^_T_ _WYUQ^Yp b\VUdVc YXRVTQcm27

@7:7<7 3XQY]_Yb[\ohV^YV b `_]_jmo `VaV]V^^lf

3bV `_Uf_Ul5 `VaVhYb\V^^lV S nc_] `QaQTaQeV5 Yb`_\mXdoc Q[cYS^_V _WY6
UQ^YV7 B`VgYQ\m^_ Q[gV^cYa_SQcm ^Q nc_] S^Y]Q^YV ]l ^V RdUV]5 cV] R_\VV
hc_ d ncYf `_Uf_U_S Vbcm Y UadTYV ^VU_bcQc[Y7 6bcm d ^Yf5 S`a_hV]5 Y U_6
bc_Y^bcS_5 f_cm Y SbVT_ _U^_5 XQc_ ^Vb_]^V^^_VC U\p Yf aQR_cl ^V caVRdVcbp
^YhVT_5 [a_]V _Rlh^lf `VaV]V^^lf5 aQb`_\_WV^^lf S aQXUV\pV]_Z `Q]pcY7

>Qh^ݷ] b `_Uf_UQ5 [_c_alZ [QWVcbp aQR_cQojY] \Yim ^Q `VaSlZ SXT\pU5
Q S UVZbcSYcV\m^_bcY SXQY]_Yb[\ohV^Yp ^V _RVb`VhYSQVc7 @_Uf_U ^QXlSQVcbp
R\_[Ya_S_h^Qpݷ `VaV]V^^Qp7ݷ @dbcm Y]Vocbp ^V[_c_alV UQ^^lV5 U_bcd`6
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^lV ^Vb[_\m[Y] `a_gVbbQ]7 8QSVUݷ] S aQXUV\pV]_Z `Q]pcY gV\_hYb\V^^do
`VaV]V^^do 1RdUV] ^QXlSQcm Vݷ C2D X^QhV^YV `VaV]V^^_Z : RdUVc _X^QhQcm5
hc_ b aQXUV\pV]l]Y UQ^^l]Y ^Y[c_ ^V aQR_cQVc5 Q X^QhV^YV 9 ‑ hc_ _UY^
YX `a_gVbb_S S ^Qbc_pjVV SaV]p aQR_cQVc b aQXUV\pV]l]Y UQ^^l]Y Y ^QU_
`_U_WUQcm5 `_[Q _^ ^V XQ[_^hYc7 @aY XQ`db[V bYbcV]l `aYbS_Y] `VaV]V^^_Z
C X^QhV^YV :7 5_bcd` [ UQ^^l] _aTQ^YXdV] b\VUdojY] _RaQX_]C

G89<51C FF 92 KM 83 `dbc_Z gY[\5 `_[Q ^V\mXp Sf_UYcm
S [aYcYhVb[do bV[gYo 38

C F 9D 83 XQ`aVcY\Y U_bcd` UadTY] `a_gVbbQ] 38

C53D9?>12D 83 777 aQR_cQ b aQXUV\pV]l]Y UQ^^l]Y 777 38

C F :D 83 aQXaViY\Y U_bcd` 38

@aVU`_\_WY]5 hc_ SbV `a_gVbbl5 [_c_al] ^dWV^ U_bcd` [ ncY] UQ^^l]5 Rd6
Udc b\VU_SQcm cQ[_Z bfV]V7 3_X^Y[QVc _jdjV^YV5 hc_ _[QXQcmbp _U^_SaV]V^^_
S [aYcYhVb[_Z bV[gYY 1S `aY]VaV _^Q `_[QXQ^Q SlX_S_] ed^[gYY C53D9?>2
USQ `a_gVbbQ ^V ]_Tdc ‑ SVUm Vb\Y _UY^ YX `a_gVbb_S b_RaQ\bp S_ZcY S bV[6
gYo5 _^ `aVUSQaYcV\m^_ XQ^_bYc 9 S `VaV]V^^do C5 hc_ XQbcQSYc \oR_Z UadT_Z
`a_gVbb5 Y]VojYZ ^Q]VaV^YV XQZcY S [aYcYhVb[do bV[gYo5 `_U_WUQcm5 `_[Q
`VaSlZ `a_gVbb ^V XQ[_^hYc aQR_cd S bV[gYY Y ^V XQ^VbVc S C b^_SQ X^QhV^YV :7

; b_WQ\V^Yo5 Sbݷ ^V cQ[ `a_bc_7 3l`_\^V^YV `a_gVbbQ ]_WVc Rlcm `aV6
aSQ^_ 1^Q`aY]Va5 `aValSQ^YV] cQZ]VaQ5 S aVXd\mcQcV [_c_a_T_ `\Q^Ya_SjY[
b]V^Yc cV[djYZ `a_gVbb2 c_h^_ S c_c ]_]V^c5 [_TUQ _^ dWV ݷ\dSYUVݷ hYb\_ :
S `VaV]V^^_Z C Y SliV\ YX gY[\Q G89<55 ^_ `aYbS_Ycm `VaV]V^^_Z X^QhV^YV 9
^V db`V\7 3 nc_] b\dhQV UadT_Z `a_gVbb ]_WVc cQ[WV ݷdSYUVcmݷ X^QhV^YV :5
`aYbS_Ycm 9 Y S_ZcY S bV[gYoD XQcV] d`aQS\V^YV RdUVc S_XSaQjV^_ `VaS_6
]d `a_gVbbd5 ^_ SVUm `a_SVa[d X^QhV^Yp _^ dWV Sl`_\^Y\5 cQ[ hc_ _^ cQ[WV
`a_YXSVUݷc `aYbSQYSQ^YV ^d\p Y S_ZUݷc S bV[gYo7 3 aVXd\mcQcV _RQ `a_gVbbQ
_[QWdcbp S bV[gYY _U^_SaV]V^^_5 c_ Vbcm `a_YX_ZUVc c_5 hVT_ ]l `lcQ\bm
YXRVWQcm7

@aY]Va R\_[Ya_S_h^_Z `VaV]V^^_Z Y\\obcaYadVc `_caVR^_bcm S Qc_6
]Qa^_bcY ^V[_c_alf UVZbcSYZ `aY _aTQ^YXQgYY SXQY]_Yb[\ohV^Yp7 3 bQ6
]_] UV\V5 Vb\Y Rl gY[\ G89<5 Y `aYbSQYSQ^YV C F 9 S `aYSVUݷ^^_] `aY]VaV
Sl`_\^p\Ybm [Q[ _U^Q ^VUV\Y]Qp _`VaQgYp RVX S_X]_W^_bcY `aVaSQcm Vݷ ^Q
bVaVUY^V5 c_ `a_R\V]Q Rl ^V S_X^Y[\Q7

<_TYh^_ `aYf_UYc S T_\_Sd YUVp _ XQ`aVcV S^Vi^Yf 1Q``QaQc^lf2 `aV6
alSQ^YZ ^Q SaV]p Sl`_\^V^Yp [aYcYhVb[_Z bV[gYY5 ^_ nc_c SQaYQ^c ^V`aY6
V]\V] `_ gV\_]d apUd `aYhY^7 3_6`VaSlf5 XQ`aVc `aValSQ^YZ T_UYcbp \Yim
U\p [aQc[_SaV]V^^lf [aYcYhVb[Yf bV[gYZC U\YcV\m^_V XQ`aVjV^YV `aValSQ6
^YZ ^QadiYc aQR_cd Q``QaQcdal ‑ `VaVbcQ^dc `aY^Y]Qcmbp Y `VaVUQSQcmbp
UQ^^lV `_ bVcY5 `aV[aQcYcbp XQ`Ybm Y hcV^YV eQZ\_S Y c7 U7 3_6Sc_alf5 XQ6
`aVc `aValSQ^YZ `aYT_UV^ c_\m[_ U\p aQR_cl b UQ^^l]Y5 ^Qf_UpjY]Ybp S
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_`VaQcYS^_Z `Q]pcY5 `_b[_\m[d U\p \oR_T_ _R]V^Q b S^Vi^Y]Y dbca_ZbcSQ6
]Y 1S c_] hYb\V U\p hcV^Yp Y XQ`YbY eQZ\_S2 Q``QaQc `aValSQ^YZ U_\WV^
aQR_cQcm7 8Q]VcY]5 `aY nc_] ^dW^_ cV] Y\Y Y^l] b`_b_R_] TQaQ^cYa_SQcm5
hc_ UQ^^lV UVZbcSYcV\m^_ ^Qf_Upcbp S `Q]pcY5 SVUm Vb\Y `a_gVbb XQ`aVcYc
`aValSQ^Yp5 Q `_c_] _RaQcYcbp [ _R\QbcY 1SYacdQ\m^_Z2 `Q]pcY5 S ^Qbc_pjVV
SaV]p _c[QhQ^^_Z ^Q UYb[5 _`VaQgYp `_U[Qh[Y \YR_ `a_bc_ ^V RdUVc Sl`_\6
^V^Q 1hc_ `aYSVUݷc [ QSQaYY25 \YR_ _`VaQgY_^^Qp bYbcV]Q Sb6ݷcQ[Y aQXaViYc
`aValSQ^Yp5 hc_ ]_WVc5 S bS_o _hVaVUm5 `aYSVbcY [ `_\dhV^Yo d`aQS\V^Yp
UadTY] `a_gVbb_] Y ^QadiV^Yo SXQY]^_T_ Yb[\ohV^Yp7 36caVcmYf5 XQ`aVc
`aValSQ^YZ _Rlh^_ [QbQVcbp c_\m[_ _U^_T_ `a_gVbb_aQ7 3 bYbcV]V b ^Vb[_\m6
[Y]Y `a_gVbb_aQ]Y 1S c_] hYb\V Vb\Y nc_ ^V `a_gVbb_al5 Q SlhYb\YcV\m^lV
pUaQ _U^_T_ `a_gVbb_aQ2 nc_ neeV[cQ ^V UQbc7

5Q\VV5 S [_]RY^QgYY b Q[cYS^l] _WYUQ^YV] XQ`aVc `aValSQ^YZ 1S _U^_6
`a_gVbb_a^_Z bYbcV]V2 `aYSVUݷc [ XQSYbQ^Yo bYbcV]l5 SVUm `aY XQ`aVjݷ^^lf
`aValSQ^Ypf ^Y _UY^ UadT_Z `a_gVbb 1S c_] hYb\V Y SY^_S^Y[ R\_[Ya_S[Y2
^V ]_WVc `_\dhYcm d`aQS\V^YV Y b^pcm R\_[Ya_S[d5 YbhVX^_SV^Yp [_c_a_Z
]l Q[cYS^_ _WYUQV]7

>Q[_^Vg 1Y nc_5 `_WQ\dZ5 bQ]_V SQW^_V b__RaQWV^YV25 U_`db[Qcm XQ`aVc
`aValSQ^YZ `_\mX_SQcV\mb[Y]Y `a_gVbbQ]Y b\Yi[_] _`Qb^_7 5QWV Vb\Y Yb6
[\ohYcm X\_Z d]lbV\ b_ bc_a_^l `_\mX_SQcV\VZ5 hc_ dWV bQ]_ `_ bVRV bcaQ^6
^_ U\p ]^_T_`_\mX_SQcV\mb[_Z bYbcV]l5 _bcQݷcbp S_X]_W^_bcm b\dhQZ^lf
_iYR_[7 6b\Y5 [ `aY]Vad5 `a_gVbb5 XQ`aVcYSiYZ `aValSQ^Yp5 b\dhQZ^_ XQgY[6
\Ycbp5 bYbcV]Q S aVXd\mcQcV nc_T_ ݷSYb^Vc_`ݷ Y Vݷ `aYUVcbp `VaVXQTadWQcm7
@_nc_]d XQ`aVc `aValSQ^YZ bhYcQVcbp `aYSY\VTYa_SQ^^l] UVZbcSYV] Y U\p
`_\mX_SQcV\mb[Yf `a_gVbb_S ^VU_bcd`V^7 ?c]VcY]5 hc_ pUa_ ?B `aY nc_] bQ6
]_ U_bcQc_h^_ hQbc_ Yb`_\mXdVc [aQc[_SaV]V^^lV XQ`aVcl `aValSQ^YZ U\p
_RVb`VhV^Yp Qc_]Qa^_bcY ^V[_c_alf _`VaQgYZD [Q[ ]l dSYUY] `_XWV5 S b_6
SaV]V^^lf bYbcV]Qf _RVb`VhV^YV SXQY]_Yb[\ohV^Yp Y^_TUQ S_X\QTQVcbp ^Q
pUa_ ?B7

B\VUdojYZ \oR_`lc^lZ b`_b_R SXQY]_Yb[\ohV^Yp5 ^QXlSQV]lZ hVaV6
U_SQ^YV] 5 XQ[\ohQVcbp S c_]5 hc_ `a_gVbbl `_ _hVaVUY `VaVUQoc UadT Uad6
Td `aQS_ aQR_cl b aQXUV\pV]l]Y UQ^^l]Y ^Q ]Q^Va nbcQeVc^_Z `Q\_h[Y7
>Q aYb7 @7< `_[QXQ^l USQ `a_gVbbQ5 _RaQjQojYVbp [ aQXUV\pV]l] UQ^^l]
1ed^[gYp C53D9?>2 S b__cSVcbcSYY b ]Qa[Va_] hVaVU_SQ^Yp5 [_c_alZ faQ^Yc6
bp S `VaV]V^^_Z DEB>7 8^QhV^YV 9 `_[QXlSQVc5 hc_ `aQS_ ^Q U_bcd` [ aQXUV\p6
V]l] UQ^^l] Y]VVc `VaSlZ `a_gVbb5 X^QhV^YV : b__cSVcbcSdVc `aQSd Sc_a_T_
`a_gVbbQ7 8QSVaiYS aQR_cd S [aYcYhVb[_Z bV[gYY5 `a_gVbb cݷVaVUQ`ݷ f_Uݷ
UadT_]d `a_gVbbd Y `aYbcd`QVc [ Sl`_\^V^Yo UVZbcSYZ5 ^V caVRdojYf U_6
bcd`Q [ aQXUV\pV]l] UQ^^l] 1ed^[gYp >?>3B9D931<h:?227

CQ[_Z b`_b_R UVZbcSYcV\m^_ ^V UQݷc `a_gVbbQ] _[QXQcmbp S [aYcYhVb[_Z
bV[gYY _U^_SaV]V^^_5 ^_ Y]VVc5 [ b_WQ\V^Yo5 UadT_Z ^VU_bcQc_[7 6b\Y _UY^
YX `a_gVbb_S5 `VaVUQS f_U UadT_]d5 Rlbca_ Sl`_\^Yc SbV ^V[aYcYhVb[YV UVZ6
bcSYp Y b^_SQ `_`lcQVcbp S_ZcY S [aYcYhVb[do bV[gYo5 ]_WVc `_\dhYcmbp
cQ[5 hc_ Sc_a_Z `a_gVbb S nc_ SaV]p U_ bS_VZ [aYcYhVb[_Z bV[gYY cQ[ Y ^V
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AYb7 @7=7 1\T_aYc] @VcVab_^Q

U_iݷ\ 1Y5 b__cSVcbcSV^^_5 ^V `VaVUQ\ f_U `VaS_]d `a_gVbbd27 3 aVXd\mcQcV
Sc_a_Z `a_gVbb5 ^V ^dWUQpbm S U_bcd`V [ aQXUV\pV]l] UQ^^l]5 cV] ^V ]V6
^VV RdUVc ]ViQcm aQR_cQcm `VaS_]d `a_gVbbd5 c_ Vbcm ^QadiYcbp Sc_a_V YX
be_a]d\Ya_SQ^^lf SliV db\_SYZ7

?c ^VU_bcQc[_S `aVUlUdjYf `_Uf_U_S YXRQS\V^ Q\T_aYc] @VcVab_^Q 5
aQbbhYcQ^^lZ ^Q b\dhQZ USdf `a_gVbb_SD ncY `a_gVbbl d ^Qb RdUdc eYTdaY6
a_SQcm `_U ^_]VaQ]Y 9 Y :7 1^Q\_TYh^lV Q\T_aYc]l bdjVbcSdoc Y U\p `a_6
YXS_\m^_T_ hYb\Q `a_gVbb_S ‑ ^Q`aY]Va5 [ cQ[Y] _c^_bYcbp YXSVbc^lZ Q\6ݷ
T_aYc] Rd\_h^_Zݷ 121;5BI 1<7?B9D8=25 `aYUd]Q^^lZ <Vb\Y <Q]`_ac_]D aQb6
b]QcaYSQcm VT_ ]l ^V RdUV]5 _TaQ^YhYSiYbm Q\T_aYc]_] @VcVab_^Q ‑ _^
`_XS_\pVc `_hdSbcS_SQcm _RjYZ `aY^gY`7 5\p SXQY]_Yb[\ohV^Yp ^Q] S nc_c
aQX `_caVRdVcbp b_XUQcm S aQXUV\pV]_Z `Q]pcY ]QbbYS YX USdf \_TYhVb[Yf
`VaV]V^^lf 9>D5B5CD54d;f5 `_[QXlSQojYf5 ^dWUQVcbp \Y b__cSVcbcSdojYZ
1^d\VS_Z Y\Y `VaSlZ2 `a_gVbb S Sl`_\^V^YY [aYcYhVb[_Z bV[gYYD S_ SaV6
]p Sl`_\^V^Yp bV[gYY b__cSVcbcSdojVV \_TYhVb[_V X^QhV^YV cQ[WV RdUVc
YbcY^^l]7 ;a_]V c_T_5 SSVUݷ] 1cQ[WV S aQXUV\pV]_Z `Q]pcY2 `VaV]V^^do
G8?hG19DC5 [_c_aQp RdUVc `_[QXlSQcm5 [_c_alZ YX `a_gVbb_S S b\dhQV bc_\[6
^_SV^Yp U_\WV^ `_U_WUQcm XQSVaiV^Yp [aYcYhVb[_Z bV[gYY Sc_a_T_7

@_[QXQS bS_o XQY^cVaVb_SQ^^_bcm S_ Sf_UV S [aYcYhVb[do bV[gYo5
c_ Vbcm `aYbS_YS X^QhV^YV ݷYbcY^Qݷ b__cSVcbcSdojV]d n\V]V^cd ]QbbYSQ
9>D5B5CD545 `a_gVbb XQpS\pVc _ bS_VZ T_c_S^_bcY `_U_WUQcm5 Vb\Y ^dW^_5
XQ^Vbp S `VaV]V^^do G8?hG19DC bS_Z ^_]Va7 8QcV] _^ RdUVc WUQcm U_ cVf
`_a5 `_[Q \YR_ ^V YX]V^Ycbp ^_]Va G8?hG19DC 1nc_ _X^QhQVc5 hc_ Sc_a_Z `a_6
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gVbb `a_pSY\ T_c_S^_bcm `_U_WUQcm25 \YR_ Sc_a_Z `a_gVbb ^V _[QWVcbp ^V
XQY^cVaVb_SQ^ S_ Sf_WUV^YY S bV[gYo7

>Q aYb7 @7= Q\T_aYc] @VcVab_^Q `_[QXQ^ S SYUV USdf `a_gVUdaC
5>D5BhC53D9?>12 1Sf_U S [aYcYhVb[do bV[gYo2 Y <51F5hC53D9?>12 1Slf_U
YX [aYcYhVb[_Z bV[gYY27 6UY^bcSV^^l] ^VU_bcQc[_] Q\T_aYc]Q @VcVab_^Q Y
R_\VV b\_W^lf Q\T_aYc]_S5 `_bca_V^^lf ^Q nc_Z YUVV5 cQ[Yf [Q[ Q\T_aYc]
eY\mca_SlZ Y Q\T_aYc] Rd\_h^_Z5 _[QXlSQVcbp Q[cYS^_V _WYUQ^YV7 ; b_WQ6
\V^Yo5 nc_T_ S`_\^V U_bcQc_h^_5 hc_Rl bhYcQcm ncY aViV^Yp ^V`aYV]\V]l]Y
U\p R_\miY^bcSQ S_X^Y[QojYf bYcdQgYZ7

@7:7=7 @_^pcYV ]mocV[bQ

@_Uf_Ul [ `_bca_V^Yo SXQY]^_T_ Yb[\ohV^Yp5 `VaVhYb\V^^lV S `aVUl6
UdjV] `QaQTaQeV5 fQaQ[cVa^l ^Q\YhYV] Q[cYS^_T_ _WYUQ^Yp ‑ cQ[_T_
b_bc_p^Yp `a_gVbbQ5 `aY [_c_a_] _^ S _WYUQ^YY ]_]V^cQ5 [_TUQ ]_W^_ RdUVc
S_ZcY S [aYcYhVb[do bV[gYo5 Sl^dWUV^ `_bc_p^^_ _`aQiYSQcm _`aVUV\6^ݷ
^lV `VaV]V^^lV S aQXUV\pV]_Z `Q]pcY5 `aY nc_] ^V Sl`_\^pp ^Y[Q[Yf `_\VX6
^lf UVZbcSYZ5 ^_ XQ^Y]Qp SaV]p gV^caQ\m^_T_ `a_gVbb_aQ7 Hc_Rl `a_gVbb5
_WYUQojYZ Sf_UQ S [aYcYhVb[do bV[gYo5 ^V aQbf_U_SQ\ `_`dbcd `a_gVbb_a6
^_V SaV]p5 b\VUdVc5 _hVSYU^_5 XQR\_[Ya_SQcm VT_ U_ cVf `_a5 `_[Q ^dW^lV
V]d aQXUV\pV]lV UQ^^lV ^V _[QWdcbp bS_R_U^l5 c_ Vbcm ^V SlUV\pcm V]d
[SQ^c_S SaV]V^Y5 `_[Q ^V RdUVc YXSVbc^_5 hc_ SbV _bcQ\m^lV `a_gVbbl [aY6
cYhVb[do bV[gYo `_[Y^d\Y7 B UadT_Z bc_a_^l5 S ^dW^lZ ]_]V^c `a_gVbb
caVRdVcbp 5ݷaQXRdUYcmݷ c_ Vbcm `VaVSVbcY YX b_bc_p^Yp R\_[Ya_S[Y S b_bc_6
p^YV T_c_S^_bcYD WV\QcV\m^_ `aY nc_] baQXd `_]VcYcm aQXUV\pV]lV UQ^^lV
[Q[ XQ^pclV5 hc_Rl `a_gVbbd ^V `aYi\_bm b^_SQ SlUVaWYSQcm [_^[daV^c^lZ
`_VUY^_[ b UadTY]Y `a_gVbbQ]Y XQ Sf_U S [aYcYhVb[do bV[gYo7 3bVT_ nc_T_
]_W^_ U_RYcmbp5 Vb\Y SSVbcY b`VgYQ\m^lV _RkV[cl5 baVUY [_c_alf _b_RV^^_
`aY]VhQcV\m^l ]mocV[bl Y bV]Qe_al7

@_U ]mocV[b_]: S _RjV] b\dhQV `_^Y]QVcbp _RkV[c5 Y]VojYZ USQ b_6
bc_p^Yp 1_c[alc8XQ`Vac2 Y5 b__cSVcbcSV^^_5 USV _`VaQgYYC <?3; 1XQ`VaVcm2
Y E><?3; 1_c[alcm27 ?Rlh^_ ]mocV[b YX^QhQ\m^_ _c[alc 1b_XUQݷcbp _c[al6
cl]27 ?`VaQgYp <?3; S Vݷ Ybf_U^_] SQaYQ^cV5 Vb\Y `aY]V^Ycm Vݷ [ _c[alc_]d
]mocV[bd5 XQ[alSQVc VT_ Y S_XSaQjQVc d`aQS\V^YVD `aY `aY]V^V^YY Vݷ [ XQ6
[alc_]d ]mocV[bd _^Q R\_[YadVc SlXSQSiYZ `a_gVbb U_ cVf `_a5 `_[Q ]mo6
cV[b ^V _[QWVcbp _c[alc5 `_b\V hVT_ XQ[alSQVc VT_ Y S_XSaQjQVc d`aQS\V^YV7
?`VaQgYp <?3; cQ[WV ]_WVc Rlcm aVQ\YX_SQ^Q [Q[ Rd\VSb[Qp ed^[gYpD `aY
`aY]V^V^YY Vݷ [ _c[alc_]d ]mocV[bd _^Q XQ[alSQVc VT_ Y S_XSaQjQVc X^QhV6
^YV ݷYbcY^Qݷ 1db`Vf25 `aY `aY]V^V^YY [ XQ[alc_]d ]mocV[bd ed^[gYp S_X6
SaQjQVc X^QhV^YV ݷWm_\ݷ 1^VdUQhQ27 CQ[_Z SQaYQ^c aVQ\YXQgYY ^QXlSQVcbp
^VR\_[YadojY]7 ?Rlh^_ aVQ\YXQgYp ]mocV[bQ `aVU_bcQS\pVc _RQ SQaYQ^cQ
_`VaQgYY <?3;7

:1^T\7 =ED5H ‑ b_[aQjV^YV _c b\_S =EDE1< 5H3<EC9?>7
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B ]_]V^cQ XQ[alcYp ]mocV[bQ `a_gVbb Y\Y caVU5 Sl`_\^YSiYZ XQ[alcYV5
bcQ^_SYcbp ݷ[S\QUV\mgVݷ ]mocV[bQD _c[alcm ]mocV[b Y]VVc `aQS_ c_\m[_
VT_ S\QUV\VgC [c_ XQ[al\5 c_]d Y _c[alSQcm7 ?`VaQgYp E><?3;5 Sl`_\^V^^Qp
S\QUV\mgV] ]mocV[bQ5 SbVTUQ `a_f_UYc db`Vi^_ 1Y ^V]VU\V^^_ S_XSaQjQVc
d`aQS\V^YV25 `VaVS_Up _RkV[c S b_bc_p^YV 7ݷc[alc_ݷ

3 UVZbcSYcV\m^_bcY ]^_TYV aVQ\YXQgYY ]mocV[b_S YX b__RaQWV^YZ neeV[cYS^_bcY
^Y[Q[ ^V `a_SVapoc b_R\oUV^YV `aQSY\Q S\QUV^Yp5 `_XS_\pp _c[alSQcm ]mocV[b [_]d
dT_U^_5 Q ^V c_\m[_ c_]d `a_gVbbd Y\Y caVUd5 [_c_alZ VT_ XQ[al\D YX6XQ nc_T_ ]mocV[6
bl hQbc_ `dcQoc b US_Yh^l]Y bV]Qe_aQ]Y7 1Sc_a [^YTY Sl^dWUV^ `aYX^Qcm5 hc_
b_SbV] ^VUQS^_ bQ] Sf_UY\ S hYb\_ cVf5 [c_ `dcQVc ncY USQ _RkV[cQ5 Y dX^Q\5 hc_ Rl\
^V`aQS5 c_\m[_ `_b\V Slf_UQ caVcmVT_ c_]Q `VaS_T_ YXUQ^Yp [^YTYD dSl5 cV`Vam hYb\_
XQ`dcQSiYfbp `_`_\^poc hYcQcV\Y `VaS_T_ YXUQ^Yp7 5QWV Vb\Y aVQ\YXQgYp ]mocV[b_S5
b [_c_a_Z SQ] `aYi\_bm aQR_cQcm5 ^V Sl`_\^pVc ^Y[Q[Yf `a_SVa_[5 Sbݷ aQS^_ ^QadiQcm
`aQSY\_ S\QUV\mgQ ]mocV[bQ ^V bc_YcC b\VUdojQp SVabYp c_Z WV RYR\Y_cV[Y ed^[gYZ
]_WVc S^VXQ`^_ _[QXQcmbp _b^QjV^Q b__cSVcbcSdojVZ `a_SVa[_Z7

3QW^VZiVV bS_ZbcS_ _`VaQgYZ <?3; Y E><?3; ‑ Yf Qc_]Qa^_bcm7
Nc_ _X^QhQVc5 hc_ _RV _`VaQgYY Sl`_\^pocbp [Q[ VUY^_V gV\_V Y ^V ]_Tdc
Rlcm `aVaSQ^l 1[a_]V b\dhQp5 [_TUQ _`VaQgYp <?3; R\_[YadVc SlXSQSiYZ
`a_gVbb ‑ c_TUQ ^Q SaV]p R\_[Ya_S[Y `aValSQ^YV _`VaQgYY aQXaViQVcbp27
3 hQbc^_bcY5 _`VaQgYp <?3; ^V ]_WVc Rlcm `aVaSQ^Q ]VWUd `a_SVa[_Z cV[d6
jVT_ X^QhV^Yp ]mocV[bQ Y YX]V^V^YV] nc_T_ X^QhV^Yp ^Q 7ݷ_XQ[alcݷ 3_`a_b
_ c_]5 [Q[ cQ[_Z Qc_]Qa^_bcY U_bcYhm5 ]l aQbb]_caY] hdcm `_XWV7

3b`_]^Y] cV`Vam ^Qid `_`lc[d Sl`_\^Ycm SXQY]_Yb[\ohV^YV b `_]_6
jmo R\_[Ya_S_h^_Z `VaV]V^^_Z 1b]7 bca7 >9;27 8Q]V^Y] _Rlh^do `VaV]V^6
^do ^Q ]mocV[b5 _R_X^QhYS VT_5 [Q[ Y R\_[Ya_S_h^do `VaV]V^^do5 Rd[S_Z CD
S]Vbc_ `aYbSQYSQ^YZ C F 9 Y C F : `aY]V^Y] b__cSVcbcSV^^_ _`VaQgYY <?3;
Y E><?3;7 AQbb]_caY] U\p ^QhQ\Q ^VR\_[Yadojdo aVQ\YXQgYo <?3;C

4? K
<?3;54 F <?3;1C2D

M G89<511<?3;542D 83 `_Sc_apV]5 `_[Q ^V `_\dhY] ]mocV[b 38
C53D9?>12D 83 777 [aYcYhVb[Qp bV[gYp 777 38
E><?3;1C2D 83 aQXaViQV] UadTY] `a_gVbbQ] U_bcd` 38

3 _c\YhYV _c SQaYQ^cQ b Yb`_\mX_SQ^YV] R\_[YadojVZ `VaV]V^^_Z5 UQ^^lZ
SQaYQ^c `_\^_bcmo [_aaV[cV^7 3 bQ]_] UV\V5 _`VaQgYp <?3; Qc_]Qa^Q5 cQ[
hc_ Slf_U YX gY[\Q 1`_ YbcY^^_]d X^QhV^Yo ed^[gYY <?3;2 _X^QhQVc5 hc_ S
^V[YZ ]_]V^c ]mocV[b _[QXQ\bp _c[alc5 c_ Vbcm ^Y[c_ S nc_ SaV]p ^V aQR_cQ\
b aQXUV\pV]l]Y UQ^^l]Y5 Y ^QiV]d `a_gVbbd dUQ\_bm VT_ XQ[alcm5 `aYhݷ]
^Y[c_ UadT_Z S[\Y^Ycmbp ]VWUd `a_SVa[_Z Y XQ[alcYV] ^V ]_T7 6b\Y `aY]V6
^Ycm R\_[YadojYZ cY` aVQ\YXQgYY _`VaQgYY <?3;5 ^Qi [_U bcQ^Vc Vjݷ `a_jV
Y YX ^VT_ YbhVX^Vc gY[\ Q[cYS^_T_ _WYUQ^YpC

<?3;1C2D 83 `_\dhQV] ]mocV[b 38
C53D9?>12D 83 777 [aYcYhVb[Qp bV[gYp 777 38
E><?3;1C2D 83 aQXaViQV] UadTY] `a_gVbbQ] U_bcd` 38
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@7:7>7 ? aVQ\YXQgYY ]mocV[b_S

8QR\_[Ya_SQcm `a_gVbb ]_WVc c_\m[_ _`VaQgY_^^Qp bYbcV]Q7 6b\Y Rl `a_6
gVbbd Rl\_ c_h^_ YXSVbc^_5 hVaVX [Q[_Z `a_]VWdc_[ SaV]V^Y ^dW^lZ V]d aV6
bdab _[QWVcbp _bS_R_WU5^ݷ _^ ]_T Rl Sl`_\^Ycm bYbcV]^lZ SlX_S5 `_U_R^lZ
ed^[gYY C<55@5 hc_Rl _c[QXQcmbp _c Sl`_\^V^Yp ^Q XQUQ^^lZ `VaY_U7 ?U^Q6
[_ ]_]V^c _bS_R_WUV^Yp ^dW^_T_ aVbdabQ `a_gVbbd ^V YXSVbcV^5 `_b[_\m[d
XQSYbYc _c ed^[gY_^Ya_SQ^Yp UadTYf `a_gVbb_S7 8UVbm S`_\^V \_TYh^_ S_X6
^Y[QVc YUVp S_X\_WYcm d`aQS\V^YV `_]Vc[Q]Y XQ^pc_bcY8_bS_R_WUV^Yp aV6
bdab_S ^Q _`VaQgY_^^do bYbcV]d5 b_XUQS Vjݷ _UY^ b`_b_R SXQY]_UVZbcSYp `a_6
gVbb_S7 D cQ[_T_ `_Uf_UQ5 [a_]V YXRQS\V^Yp _c Q[cYS^_T_ _WYUQ^Yp5 Vbcm Y
UadT_V SQW^_V `aVY]djVbcS_7 ?`VaQgY_^^Qp bYbcV]Q5 S _c\YhYV _c `a_gVbbQ5
]_WVc XQ`aVcYcm `aValSQ^Yp ^Q SaV]p Yb`_\^V^Yp _`aVUV\ݷ^^lf UVZbcSYZ
S^dcaY pUaQ5 _RVb`VhYS Qc_]Qa^_bcm b[_\m dT_U^_ b\_W^lf _`VaQgYZ7 @aY
nc_] YbhVXQVc ^V_Rf_UY]_bcm S dfYjaV^Ypf5 `_U_R^lf Q\T_aYc]d @VcVab_^Q7

3 c_ WV SaV]p aVQ\YXQgYp SXQY]_Yb[\ohV^Yp `_\^_bcmo baVUbcSQ]Y pU6
aQ Y]VVc ^VU_bcQc_[5 `_hcY SbVTUQ eQcQ\m^lZC bYbcV]^lZ SlX_S5 [Q[ ]l X^Q6
V]5 ‑ U_S_\m^_ U_a_T_bc_pjVV UVZbcSYV7 ; `aY]Vad5 Vb\Y S a_\Y aQXUV\pV]lf
UQ^^lf Slbcd`QVc `a_bcQp gV\_hYb\V^^Qp `VaV]V^^Qp5 Q U\p \oRlf _`VaQgYZ
b ^VZ ^Q] `aYf_UYcbp b_XUQSQcm [aYcYhVb[do bV[gYo5 _RaQjQpbm S ^QhQ\V Y
S [_^gV bV[gYY [ _`VaQgY_^^_Z bYbcV]V5 c_ Sbp XQcVp ^QhYbc_ \YiQVcbp b]lb6
\QC ^Q]^_T_ `a_jV Y UViVS\V RdUVc _c[QXQcmbp _c aQXUV\pV]_Z `VaV]V^^_Z5
Q U\p SXQY]_UVZbcSYp `a_gVbb_S Yb`_\mX_SQcm [Q[_Z6^YRdUm [Q^Q\ Y\Y b_[Vc7

; bhQbcmo5 Vb\Y `a_gVbb_a `_UUVaWYSQVc [_]Q^Ud H387 1b]7 c7 :5 2=:7;7>ݷ
Y\Y `_U_R^do5 ]mocV[b ]_W^_ aVQ\YX_SQcm cQ[5 hc_Rl S R_\miY^bcSV b\d6
hQVS _RaQjV^YV [ pUad ^V caVR_SQ\_bm7 >Q`_]^Y]5 hc_ [_]Q^UQ H387 Y]VVc
USQ _`VaQ^UQ5 _UY^ YX [_c_alf aVTYbca_SlZ5 Q Sc_a_Z ]_WVc Rlcm \YR_ aV6
TYbca_Sl]5 \YR_ _`VaQ^U_] cY`Q DݷQ]pcm`ݷ ^Q] `_caVRdVcbp [Q[ aQX cQ[_Z
SQaYQ^c7 ;_]Q^UQ XQ _U^_ ^VUV\Y]_V 1Qc_]Qa^_V2 UVZbcSYV ]V^pVc ]VbcQ]Y
b_UVaWY]_V bS_Yf _`VaQ^U_S5 Y ncQ ^VUV\Y]_bcm `_XS_\pVc aVQ\YX_SQcm ]mo6
cV[bD `_b]_caY]5 [Q[ nc_ UV\QVcbp7

>Vb]_cap ^Q c_5 hc_ [_]Q^UQ H387 ]_WVc aQR_cQcm b _`VaQ^UQ]Y \oR_Z
U\Y^l ‑ RQZcQ]Y5 b\_SQ]Y Y US_Z^l]Y b\_SQ]Y5 ‑ `aY aQR_cV S <;6RYc^_]
aVWY]V neeV[cYS^VV SbVT_ RdUVc Yb`_\mX_SQcm S [QhVbcSV ]mocV[bQ hVcl6
aݷfRQZc^_V gV\_V7 @_nc_]d S a_\Y ]mocV[bQ ]l RdUV] Yb`_\mX_SQcm hVcl6
aݷfRQZc^do `VaV]V^^do5 [_c_ado `_]VcY] ]Vc[_Z =ED5HD U_T_S_aY]bp5 hc_
X^QhV^YV : S ]mocV[bV b__cSVcbcSdVc b_bc_p^Yo 5ݷc[alc_ݷ Q X^QhV^YV 9 ‑ b_6
bc_p^Yo ݷXQ[alcݷ 1]_W^_ Y ^Q_R_a_c5 [_^[aVc^lV X^QhV^Yp ^V cQ[ SQW^l27
?`VaQgYp _c[alcYp ]mocV[bQ aVQ\YXdVcbp `a_bcl] XQ^VbV^YV] VUY^Ygl S
`VaV]V^^do5 b ncY] `a_R\V] ^Vc7 6b\Y WV ^dW^_ XQ[alcm ]mocV[b5 ]l b^QhQ6
\Q XQ^_bY] S aVTYbca 1^Q`aY]Va5 NJa2 X^QhV^YV 95 XQcV] Sl`_\^pV] [_]Q^Ud
H387 ]VWUd ncY] aVTYbca_] Y ]mocV[b_] Y b]_caY]5 [Q[_V X^QhV^YV S Yc_TV
_[QXQ\_bm S aVTYbcaV7 6b\Y cQ] `_6`aVW^V]d 95 c_5 bcQ\_ Rlcm5 ]mocV[b dWV
Rl\ XQ[alc Y ^QiQ [_]Q^UQ ^YhVT_ ^V YX]V^Y\Q5 _^ cQ[ Y _bcQ\bp XQ[alcl]5
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Q ^QiQ _`VaQgYp XQ[alcYp U_\W^Q Rlcm `aYX^Q^Q ^Vdb`Vi^_Z Y ^Q] ^QU_
cV] Y\Y Y^l] b`_b_R_] `_U_WUQcm5 ^V XQf_Up S [aYcYhVb[do bV[gYo7 6b\Y
WV `_b\V H387 S aVTYbcaV _[QXQ\Qbm VUY^YgQ ‑ X^QhYc5 ]mocV[b Rl\ _c[alc5
Q cV`Vam S aVXd\mcQcV ^QiVZ [_]Q^Ul _^ XQ[alc7

3 bQ]_] `aY]YcYS^_] SQaYQ^cV _`VaQgYY <?3; Y E><?3; ]_W^_ `aVUbcQ6
SYcm S SYUV `_U`a_TaQ]] RVX `QaQ]Vca_S5 Q ݷR\_[Ya_S[dݷ SlXlSQojVT_ `a_6
gVbbQ aVQ\YX_SQcm hVaVX Q[cYS^_V _WYUQ^YVC

C53D9?> 741D1

=ED5H 44 : D YX^QhQ\m^_ ]mocV[b _c[alc

C53D9?> 7D5HD

=ED5Hh<?3;C =?F 51H5 9
71719>C H387 51H5 d=ED5Hf

3=@ 51H5 9
:5 71719>
B5D

=ED5HhE><?3;C =?F 4G?B4 d=ED5Hf5 :
B5D

CQ[_Z SQaYQ^c RdUVc aQR_cQcm5 ^_5 [_^Vh^_5 Q[cYS^_V _WYUQ^YV S R_\miY^6
bcSV `aQ[cYhVb[Yf b\dhQVS ^V`aYV]\V]_7 6b\Y `aVUbcQSYcm bVRV5 hc_ d ^Qb
Vbcm `a_gVUdaQ `VaV[\ohV^Yp d`aQS\V^Yp ^Q UadT_Z caVU c_T_ WV `a_gVb6
bQ5 ]_W^_ RdUVc `VaVU `VaVf_U_] ^Q ^QhQ\_ `a_gVUdal =ED5Hh<?3; SbcQSYcm
_RaQjV^YV [ `a_gVUdaV `VaV[\ohV^Yp caVU_S5 hc_Rl d]V^miYcm `_cVaY _c
Q[cYS^_T_ _WYUQ^YpC

=ED5Hh<?3;C =?F 51H5 9
71719>C H387 51H5 d=ED5Hf

3=@ 51H5 9
:>5 7?;
31<< CG9D38hD8B514C
:=@ 71719>

7?; B5D

3 `aQ[cYhVb[Yf aVQ\YXQgYpf Sbݷ `a_Ybf_UYc bdjVbcSV^^_ b\_W^VV7 CaVUl5 ^V
`_\dhYSiYV ^dW^lZ ]mocV[b5 `_]VhQocbp [Q[ XQR\_[Ya_SQ^^lV5 `aY nc_]
U\p [QWU_T_ ]mocV[bQ `_UUVaWYSQVcbp b`Yb_[ caVU_S5 _WYUQojYf VT_ _c6
[alcYp5 Y [_TUQ [Q[_Z6c_ YX caVU_S _c[alSQVc nc_c ]mocV[b5 _UY^ YX _WYUQ6
ojYf nc_T_ b_RlcYp caVU_S aQXR\_[YadVcbp7 >Y[Q[_Z a_gVUdal`ݷ `VaV[\o6
hV^Yp caVU_Sݷ _Rlh^_ ^VcC S R_\miY^bcSV b\dhQVS caVU `aVUbcQS\pVc b_R_Z
VUY^Ygd `\Q^Ya_SQ^Yp b c_h[Y XaV^Yp _`VaQgY_^^_Z bYbcV]l5 cQ[ hc_ `VaV6
UQcm d`aQS\V^YV _c _U^_T_ caVUQ UadT_]d ]_W^_ c_\m[_ hVaVX `\Q^Ya_SjY[5
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c_ Vbcm U\p nc_T_ `aYUݷcbp _RaQcYcmbp [ pUad7 >_ Vb\Y [ pUad Sbݷ aQS^_ `aY6
Uݷcbp _RaQjQcmbp5 `a_jV RdUVc `_`a_bYcm pUa_ ^V _ `VaV[\ohV^YY caVUQ5 Q _
R\_[Ya_S[V UQ^^_T_ [_^[aVc^_T_ caVUQ U_ cVf `_a5 `_[Q ^dW^lZ ]mocV[b ^V
_[QWVcbp U_bcd`V^D b UadT_Z bc_a_^l5 caVU5 ݷc`db[QojYZ_ݷ ]mocV[b5 ]_WVc
`a_SVaYcm5 XQR\_[Ya_SQ^ \Y [c_6^YRdUm YX UadTYf caVU_S ^Q nc_] ]mocV[bV5
Y Vb\Y cQ[YV Vbcm 1Y c_\m[_ S nc_] b\dhQV2 ‑ `_`a_bYcm pUa_ [_T_6^YRdUm YX
^Yf aQXR\_[Ya_SQcm7

?`VaQgY_^^lV bYbcV]l _Rlh^_ `aVU_bcQS\poc b`VgYQ\m^lV bYbcV]^lV
SlX_Sl U\p cQ[Yf b\dhQVSD cQ[5 S ?B U9>EH `_UUVaWYSQVcbp SlX_S 6ED5H7
?`YbQ^YV nc_T_ SlX_SQ bQ]_ `_ bVRV U_bcQc_h^_ b\_W^_5 Q `a_TaQ]]Ya_SQ^YV
b VT_ Yb`_\mX_SQ^YV] `aVUbcQS\pVc b_R_Z b_hVcQ^YV U_S_\m^_ ^VcaYSYQ\m^lf
cao[_S7 2YR\Y_cV[Q BY UQWV ^V `aVU_bcQS\pVc _Rݷac[Y U\p nc_T_ SlX_SQD b_6
_cSVcbcSdojQp bcaQ^YgQ =1> b_UVaWYc XQ]VhQ^YV _ c_]5 hc_ nc_c SlX_S ^V
`aVU^QX^QhV^ U\p _Rlh^lf `_\mX_SQcV\VZ 1`a_TaQ]]Ybc_S27 CVf^YhVb[YV `_6
Ua_R^_bcY _aTQ^YXQgYY aQR_cl b SlX_S_] 6ED5H \oR_`lcbcSdojYZ hYcQcV\m
]_WVc ^QZcY5 ^Q`aY]Va5 S bcQcmV d:>fD ^V bc_Yc _T_ahQcmbp5 Vb\Y cV[bc bcQcmY
`_[QWVcbp SQ] b\Yi[_] b\_W^l]C UQWV `a_eVbbY_^Q\m^lV `a_TaQ]]Ybcl
XQhQbcdo ^V ]_Tdc `_^pcm5 hc_ cQ] [ hV]d7

B\VUdVc _RaQcYcm S^Y]Q^YV5 hc_ `_UQS\pojVV R_\miY^bcS_ _`VaQ6
gYZ R\_[Ya_S[Y Y aQXR\_[Ya_S[Y ]mocV[b_S ^V caVRdVc _RaQjV6
^Yp [ pUad7 6b\Y T_S_aYcm c_h^VV5 c_ bYbcV]^lZ SlX_S `_caVRdVcbp \Yim
S b\dhQpf5 [_TUQ _`VaQgYp XQfSQcQ ]mocV[bQ `a_i\Q ^VdUQh^_C b^QhQ\Q c_6
]d caVUd Y\Y `a_gVbbd5 [_c_alZ XQfSQclSQ\ ]mocV[b5 `aYUݷcbp _RaQcYcmbp
[ pUad b `a_bmR_Z VT_ dbl`Ycm5 Q `_c_] caVU Y\Y `a_gVbb5 [_c_alZ RdUVc
]mocV[b _bS_R_WUQcm5 RdUVc Sl^dWUV^ c_WV _RaQcYcmbp [ pUad5 hc_Rl aQX6
RdUYcm [_T_6^YRdUm YX cVf5 [c_ aQ^VV ^Q nc_] ]mocV[bV XQR\_[Ya_SQ\bp7 4aQ6
]_c^_ ^Q`YbQ^^lV `QaQ\\V\m^lV `a_TaQ]]l S cQ[do bYcdQgYo `_`QUQoc
_c^_bYcV\m^_ aVU[_5 `_b[_\m[d ‑ Vb\Y5 `_UhVa[^ݷ]5 UV\Qcm Sbݷ `aQSY\m^_ ‑
U\YcV\m^_bcm [aYcYhVb[Yf bV[gYZ ^VSV\Y[Q S baQS^V^YY b _RjY] SaV]V^V]
aQR_cl `a_TaQ]]lD ^d Q U_ cVf `_a5 `_[Q SbV _`VaQgYY XQfSQcQ ]mocV[b_S
`a_f_Upc db`Vi^_5 _RaQjV^Yp [ pUad ^V `_caVRdVcbp ^Y `aY XQfSQcV ]mocV[6
b_S 1`_b[_\m[d R\_[Ya_SQcmbp ^V ^dW^_5 ]_W^_ baQXd aQR_cQcm UQ\miV25 ^Y
`aY Yf _bS_R_WUV^YY 1`_b[_\m[d ^Q ^Yf ^Y[c_ ^V R\_[Ya_SQ^27

@7:7?7 BV]Qe_al 5VZ[bcal

CQ[ ^QXlSQV]lV bV]Qe_al ^Q `VaSlZ SXT\pU _hV^m `_f_WY ^Q ]mocV[blC
nc_ c_WV ^V[YV ݷfYcalVݷ _RkV[cl5 ^QU [_c_al]Y _`aVUV\V^l USV Qc_]Qa^lV
_`VaQgYY5 `a_cYS_`_\_W^lV `_ b]lb\d5 `aYhݷ] _U^Q YX ncYf _`VaQgYZ ]_6
WVc XQR\_[Ya_SQcm SlXlSQojYZ `a_gVbb U_ cVf `_a5 `_[Q [Q[_Z6c_ UadT_Z
`a_gVbb ^V `a_YXSVUݷc ^QU cV] WV _RkV[c_] `a_cYS_`_\_W^do _`VaQgYo7
@_U_RYV ^Qbc_\m[_ _hVSYU^_5 hc_5 [Q[ dWV T_S_aY\_bm5 ncY USQ cVa]Y^Q ‑
]mocV[b Y bV]Qe_a ‑ hQbc_ `dcQoc7



@7:7 ? aQR_cV b aQXUV\pV]l]Y UQ^^l]Y >::

3 UVZbcSYcV\m^_bcY bV]Qe_al Y ]mocV[bl aQX\YhQocbp [Q[ cVf^YhVb[Y5
cQ[ Y `_ bS_V]d `aVU^QX^QhV^Yo7 6b\Y ]mocV[b ‑ nc_ ]VfQ^YX] [_aaV[c^_6
T_ XQfSQcQ aQXUV\pV]_T_ aVbdabQ5 Yb`_\mXdV]lZ U\p Yb[\ohV^Yp _U^_SaV]V^6
^lf _RaQjV^YZ [ ^V]d5 c_ bV]Qe_al ‑ nc_ b[_aVV Y^bcad]V^cl bYT^Q\YXQgYY5
c_ Vbcm b Yf `_]_jmo _UY^ `a_gVbb ]_WVc b__RjYcm UadT_]d _ ^Qbcd`\V^YY
^V[_c_a_T_ b_RlcYp ‑ ^Q`aY]Va5 _ b_RbcSV^^_Z T_c_S^_bcY [ [Q[_]d6^YRdUm
b_S]Vbc^_]d UVZbcSYo7 3 _c\YhYV _c ]mocV[b_S5 U\p bV]Qe_a_S QRb_\oc^_
[_aaV[c^Q bYcdQgYp5 [_TUQ _UY^ `a_gVbb XQ[alSQVc bV]Qe_a5 Q UadT_Z VT_
_c[alSQVc7

Bca_T_ T_S_ap5 bV]Qe_a `aVUbcQS\pVc b_R_Z gV\_hYb\V^^do `VaV]V^^do5
`a_ [_c_ado YXSVbc^_5 hc_ _^Q `aY^Y]QVc c_\m[_ ^V_caYgQcV\m^lV X^QhV^Yp
Y ^QU [_c_a_Z _`aVUV\V^l USV _`VaQgYYC E@ Y 4?G>7 ?`VaQgYp E@ SbVTUQ `a_f_6
UYc db`Vi^_5 dSV\YhYSQp X^QhV^YV `VaV]V^^_Z ^Q :5 Y ^V]VU\V^^_ S_XSaQjQVc
d`aQS\V^YV7 ?`VaQgYp 4?G> U_\W^Q5 ^Q_R_a_c5 d]V^miQcm X^QhV^YV ^Q :5 ^_
bUV\Qcm nc_ _^Q ]_WVc c_\m[_ [_TUQ cV[djVV X^QhV^YV bca_T_ R_\miV ^d\p5
SVUm X^QhV^YV bV]Qe_aQ ^V Y]VVc `aQSQ bcQ^_SYcmbp _caYgQcV\m^l]7 @aY `_6
\_WYcV\m^_] X^QhV^YY bV]Qe_aQ _`VaQgYp 4?G> d]V^miQVc VT_ X^QhV^YV ^Q :
Y ^V]VU\V^^_ S_XSaQjQVc d`aQS\V^YV7 3 b\dhQV WV ^d\VS_T_ X^QhV^Yp bV]Q6
e_aQ _`VaQgYp R\_[YadVc SlXSQSiYZ `a_gVbb U_ cVf `_a5 `_[Q X^QhV^YV ^V
bcQ^Vc `_\_WYcV\m^l]5 `_b\V hVT_ d]V^miQVc X^QhV^YV Y S_XSaQjQVc d`aQS6
\V^YV7 ;Q[ Y S b\dhQV b ]mocV[b_]5 _`VaQgYY ^QU bV]Qe_a_] _RpXQcV\m^_
U_\W^l Rlcm aVQ\YX_SQ^l Qc_]Qa^_C ^V_Rf_UY]_ `_\^_bcmo Yb[\ohYcm bY6
cdQgYY5 [_TUQ aVXd\mcQc ^Vb[_\m[Yf ^VXQSYbY]lf _`VaQgYZ ^QU bV]Qe_a_]
]_WVc XQSYbVcm _c SaV]V^Y SlX_SQ _`VaQgYZ ^VXQSYbY]l]Y `a_gVbbQ]Y7

Pb^_5 hc_ b `_]_jmo bV]Qe_aQ ]_W^_ Y]YcYa_SQcm ]mocV[b5 Vb\Y bhY6
cQcm X^QhV^YV 9 b_bc_p^YV] 5ݷXQ[alcݷ X^QhV^YV : ‑ b_bc_p^YV] 5ݷc[alc_ݷ
Q _`VaQgYY <?3; Y E><?3; XQ]V^Ycm ^Q 4?G> Y E@7 >dW^_ c_\m[_ b\VUYcm5
hc_Rl _`VaQgYp E@ ^Y[_TUQ ^V `aY]V^p\Qbm [ bV]Qe_ad5 dWV Y]VojV]d X^Q6
hV^YV :7 2_\miV c_T_5 hQbc_ ]_W^_ SbcaVcYcm cVa]Y^ US_Yh^lZ bV]Qe_a
1Q^T\7 29>1BI C5=1@8?B52C `_U cQ[_Sl] `_^Y]Qoc bV]Qe_a5 b`_b_R^lZ `aY^Y6
]Qcm c_\m[_ X^QhV^Yp 9 Y :7 ?c ]mocV[bQ _^ _c\YhQVcbp a_S^_ _U^Y]C U\p
^VT_ ^V UVZbcSdVc _\aQSY`ݷ S\QUV\mgQ5ݷ c7 V7 `a_gVbb5 XQ[alSiYZ US_Yh^lZ
bV]Qe_a5 ^V `_\dhQVc S _c^_iV^YY nc_T_ bV]Qe_aQ ^Y[Q[Yf Yb[\ohYcV\m6
^lf `_\^_]_hYZD _c[alcm VT_ ]_WVc 1Y Y]VVc `aQS_2 \oR_Z `a_gVbb5 [Q[
c_c WV bQ]lZ5 cQ[ Y UadT_Z7 BV]Qe_al5 ^V Y]VojYV cQ[_T_ _TaQ^YhV^Yp5
`_6Q^T\YZb[Y ^QXlSQocbp 3?E>D9>7 C5=1@8?B5D dbc_pSiVT_bp adbb[_T_ cVa]Y6
^Q `_[Q ^V `_pSY\_bm7

9X_RaVcV^YV bV]Qe_a_S _Rlh^_ `aY`YblSQoc NUbTVad 5VZ[bcaV7 B_T\Qb^_ _U^_Z
YX SVabYZ5 d`_]Y^QV]lf X^QhYcV\m^_ aVWV5 bQ] 5VZ[bcaQ `aVU\_WY\ _RkV[c5 [_c_alZ
]l ^QXlSQ\Y US_Yh^l] bV]Qe_a_]5 Q ^Q `a_YXS_\m^lV gV\_hYb\V^^lV X^QhV^Yp QR6
bcaQ[gYo _R_RjY\ `_XWV b_b\dWYSVg 5VZ[bcal Y VT_ b_QSc_a `_ ^Vb[_\m[Y] aQR_cQ]
;QaV\ I_\cV^ 1L1B5< \7 \38?<D5>27

;Q[ Rl\_ b[QXQ^_ S 5=7:7@ݷ aVQ\YXQgYY ]mocV[b_S hQbc_ ^V `a_SVapoc
b_R\oUV^YV `aQSY\Q S\QUV\mgQ7 6b\Y `aVU`_\QTQcm5 hc_ _^Y cQ[ Y ^V RdUdc



>:; @QaQ\\V\m^lV `a_TaQ]]l Y aQXUV\pV]lV UQ^^lV

^YhVT_ `a_SVapcm5 cQ[YV ]mocV[bl 1cVf^YhVb[Y2 Sa_UV Rl ]_W^_ RdUVc Yb6
`_\mX_SQcm S]Vbc_ US_Yh^lf bV]Qe_a_S5 Y5 R_\miV c_T_5 ]_W^_ SbcaVcYcm
]^_T_ `a_TaQ]]5 TUV Y]V^^_ cQ[ Sbݷ Y bUV\Q^_D c_]d Vbcm `aYhY^QC ^Q`aY6
]Va5 U_ ^V bc_\m UQS^Yf `_a; S U_[d]V^cQgYY `_ ]mocV[bQ]5 aVQ\YX_SQ^^l]
S ?B U9>EH5 `a_ `aQSY\_ S\QUV\mgQ ^V Rl\_ ^Y b\_SQ7 CV] ^V ]V^VV5 Yb`_\m6
X_SQcm ]mocV[bl S a_\Y bV]Qe_a_S ^V bc_Yc `_ USd] `aYhY^Q]7 3_6`VaSlf5
S ^QiV RVXd]^_V SaV]p ^Y[c_ ^V TQaQ^cYadVc5 hc_ aQXaQR_chY[Y RYR\Y_cV[5
aVQ\YXdojYf ]mocV[bl5 ^V `\o^dc aQX_] Y ^Q neeV[cYS^_bcm5 Y ^Q _RaQc6
^do b_S]VbcY]_bcm5 Y ^V SbcQSpc S aVQ\YXQgYo b__cSVcbcSdojYV `a_SVa[YD
S_6Sc_alf5 YUV_\_TYhVb[Y ]mocV[b Y bV]Qe_a Y]Voc aQX^_V `aVU^QX^QhV^YV5
cQ[ hc_ Yb`_\mX_SQ^YV ]mocV[bQ V^ݷ S c_Z a_\Yݷ ]_WVc bRYcm b c_\[d hY6
cQcV\p `a_TaQ]]l7 Hc_Rl `_^pcm5 ^Qb[_\m[_ nc_ S UVZbcSYcV\m^_bcY aQX^lV
bdj^_bcY5 ]_W^_ XQ]VcYcm5 hc_ ]mocV[b SbVTUQ b_XUQݷcbp _c[alcl]5
c_TUQ [Q[ bV]Qe_al S R_\miY^bcSV b\dhQVS Ybf_U^_ aQS^l ^d\o7

3 _c\YhYV _c ]mocV[bQ5 [_c_alZ b\VUdVc S_b`aY^Y]Qcm [Q[ ncQ[YZ e\Q6
W_[ 5ݷ_XQ^pcݷ bV]Qe_a `aVUbcQS\pVc b_R_Z b[_aVV bhݷchY[ U_bcd`^lf aVbda6
b_S5 [_c_alf ]_WVc Rlcm R_\miV _U^_T_D Y]V^^_ cQ[ VT_ _Rlh^_ Y Yb`_\m6
Xdoc7 Hc_Rl `_^pcm5 _ hݷ] YUݷc aVhm5 `aVUbcQSmcV bVRV5 hc_ S [aYcYhVb[_Z
bV[gYY `a_YXS_UYcbp aQb`aVUV\V^YV ]VWUd aQR_cQojY]Y `a_gVbbQ]Y hVT_6c_
cQ[_T_5 hVT_ ^V fSQcQVc ^Q SbVf7 3 nc_] b\dhQV `a_gVbbd ^Vc b]lb\Q XQf_UYcm S
[aYcYhVb[do bV[gYo5 [_TUQ UVeYgYc^lZ aVbdab YbhVa`Q^C ^dW^_ `_U_WUQcm5
`_[Q _^ b^_SQ `_pSYcbp7 @aY]Va cQ[_Z bYcdQgYY ]l aQbb]_caY] S :7;7@ݷ `aY
_RbdWUV^YY XQUQhY `a_YXS_UYcV\VZ Y `_caVRYcV\VZ7 Hc_ [QbQVcbp US_Yh^lf
bV]Qe_a_S5 c_ Yf dU_R^VV S_b`aY^Y]Qcm [Q[ b`_b_R _U^_]d `a_gVbbd U_WUQcm6
bp5 `_[Q UadT_Z ^V UQbc _c]Qi[d5 _X^QhQojdo _^W_[ݷ aQR_cQcm7ݷ B ncY] ]l
bc_\[^ݷ]bp S _U^_] YX aViV^YZ XQUQhY _ `pcY eY\_b_eQf S 5;7;7@ݷ S XQUQhV
_ hYcQcV\pf Y `YbQcV\pf S =7;7@ݷ Y S XQUQhV _ b`pjV] `QaY[]QfVaV S 7<7;7@ݷ

>V[_c_alV aVQ\YXQgYY _R_RjQoc _`VaQgYY ^QU bV]Qe_aQ]Y5 SS_Up U_`_\^YcV\m6
^lZ gV\_hYb\V^^lZ `QaQ]Vca7 ?`VaQgYp E@1C5=5 >2 dSV\YhYSQVc X^QhV^YV bV]Qe_aQ
^Q >5 _`VaQgYp 4?G>1C5=5 >2 WUݷc5 `_[Q X^QhV^YV ^V _[QWVcbp R�_\miY] \YR_ aQS^l]
>5 Y `_b\V nc_T_ d]V^miQVc X^QhV^YV ^Q >7 ;a_]V c_T_5 aVQ\YXQgYY _Rlh^_ Y]Voc
^VR\_[YadojYZ SQaYQ^c _`VaQgYY 4?G>5 Q^Q\_TYh^lZ ^QiVZ _`VaQgYY <?3; U\p ]mo6
cV[b_S5 `aVUbcQS\V^^lZ S SYUV \_TYhVb[_Z ed^[gYYD nc_c SQaYQ^c S]Vbc_ _WYUQ^Yp
baQXd S_XSaQjQVc d`aQS\V^YV5 d[QXlSQp5 hc_ _`VaQgYp `a_i\Q ^VdUQh^_7 2_\miY^bcS_
bdjVbcSdojYf aVQ\YXQgYZ `_XS_\pVc dX^Qcm cV[djVV X^QhV^YV bV]Qe_aQ Y\Y UQWV dbcQ6
^_SYcm VT_ RVX Sbp[Yf R\_[Ya_S_[ Y `a_SVa_[5 hc_ RlSQVc dU_R^_ `aY Y^YgYQ\YXQgYY
`a_TaQ]]l7

9XSVbc^Qp aVQ\YXQgYp bV]Qe_a_S YX \ICD5= _ RYL 1b]7 d=f2 `aVU_bcQS\pVc ]Qb6
bYSl bV]Qe_a_S5 ^QU [_c_al]Y ]_W^_ `a_YXS_UYcm b\_W^lV Qc_]Qa^lV _`VaQgYY5
^Q`aY]Va5 dSV\YhYcm caVcYZ bV]Qe_a ^Q USQ5 Q hVcSVaclZ d]V^miYcm ^Q caY XQ _U^_
1Qc_]Qa^_V12 UVZbcSYV7 ;a_]V c_T_5 S nc_Z aVQ\YXQgYY Vbcm U_`_\^YcV\m^Qp _`VaQgYp
R\_[Ya_SQcmbp5ݷ `_[Q bV]Qe_a ^V bcQ^Vc aQSV^ ^d\o7ݷ

;1Sc_a ^V ]_WVc c_h^_ b[QXQcm5 S [Q[_Z ]_]V^c cV[bc U_[d]V^cQgYY `aVcVa`V\ bdjV6
bcSV^^lV YX]V^V^YpD ^_ S SVabYY =1>6bcaQ^Ygl _c ;99B T_UQ _TaQ^YhV^YV _c]ݷ XQ[al\ ‑
c_]d Y _c[alSQcmݷ ^V d`_]Y^Q\_bm7
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Hc_ [QbQVcbp [\QbbYhVb[_T_ bV]Qe_aQ RVX U_`_\^YcV\m^lf _`VaQgYZ5 c_ aVQ\YX_6
SQcm VT_ ]_W^_ cV]Y baVUbcSQ]Y5 [_c_alV d ^Qb dWV Vbcm7 3 bQ]_] UV\V5 S_Xm]ݷ]
_Rl[^_SV^^lZ [Q^Q\ 1b]7 2<:7>7<ݷ ‑ Y]V^_SQ^^lZ Y\Y ^VY]V^_SQ^^lZ5 ^VSQW^_7 ?`V6
aQgYo E@ aVQ\YXdV] S SYUV XQ`YbY S [Q^Q\ _U^_T_ RQZcQ b `_]_jmo GB9D5 1b_UVaWQ6
^YV RQZcQ ^Qb S UQ^^_] b\dhQV ^V S_\^dVc25 Q _`VaQgYo 4?G> ‑ S SYUV hcV^Yp RQZcQ
YX [Q^Q\Q b `_]_jmo B5147 ;_TUQ S_ S^dcaV^^V] RdeVaV [Q^Q\Q ^Vc ^Y _U^_T_ RQZcQ5
SlX_S B514 XQR\_[YadVcbp S _WYUQ^YY `_bcd`\V^Yp UQ^^lf5 c_ Vbcm U_ cVf `_a5 `_[Q
[c_6^YRdUm ^V Sl`_\^Yc XQ`Ybm S [Q^Q\ 1^Qi Q^Q\_T _`VaQgYY E@27 >VcadU^_ SYUVcm5 hc_
cQ[_V SXQY]_UVZbcSYV `_\^_bcmo b__cSVcbcSdVc [\QbbYhVb[_]d _`aVUV\V^Yo bV]Qe_aQ7
6UY^bcSV^^lZ ^oQ^b XUVbm S c_]5 hc_ RdeVa [Q^Q\Q _c^oUm ^V RVb[_^VhV^5 cQ[ hc_ d
bV]Qe_aQ5 aVQ\YX_SQ^^_T_ cQ[Y] b`_b_R_]5 RdUVc U_S_\m^_ b[a_]^Qp SVaf^pp TaQ^YgQ
`aY^Y]QV]lf X^QhV^YZ 1U\p b_SaV]V^^lf SVabYZ U9>EH nc_ RdUVc 216−12D ^_ Q^Q\_TYh6
^_V _TaQ^YhV^YV Vbcm d SbVf aVQ\m^_ bdjVbcSdojYf bV]Qe_a_S5 Y f_cp _Rlh^_ TaQ^YgQ
`a_\VTQVc SliV ‑ hQjV SbVT_ nc_ 232 − 1 ‑ cQ[_V aQX\YhYV b[_aVV [_\YhVbcSV^^_V5
^VWV\Y [QhVbcSV^^_V5 Y S \oR_] b\dhQV U\p R_\miY^bcSQ XQUQh nc_ ^VSQW^_5 `_b[_\m6
[d ^Q `aQ[cY[V X^QhV^Yp bV]Qe_a_S aVU[_ `aVSliQoc ^Vb[_\m[_ UVbpc[_S7 @a_R\V]Q
b cQ[_Z aVQ\YXQgYVZ5 [Q[ Y b aVQ\YXQgYVZ YX \ICD5= _ RYL5 S c_]5 hc_ U\p \oR_Z
_`VaQgYY ^QU bV]Qe_a_] caVRdVcbp bYbcV]^lZ SlX_S7

@7;7 ;\QbbYhVb[YV XQUQhY SXQY]_Yb[\ohV^Yp

3 nc_Z T\QSV ]l aQbb]_caY] ^Vb[_\m[_ [\QbbYhVb[Yf `aY]Va_S `a_TaQ]6
]Ya_SQ^Yp b Yb`_\mX_SQ^YV] ]mocV[b_S Y bV]Qe_a_S7 @aY]Val ]l `_bcQaQ6
V]bp bUV\Qcm ]Q[bY]Q\m^_ QRbcaQ[c^l]Y5 ^V dc_h^pp5 ^Qbc_pjYV `a_gVbbl
Y]Vocbp S SYUd Y\Y caVUl5 [Q[Qp [_^[aVc^_ Yb`_\mXdVcbp aVQ\YXQgYp bV]Q6
e_a_S Y ]mocV[b_S Y c7 `7 @aYS_UY]lV `aY]Val RdUdc UQWV ^Q`YbQ^l ^V ^Q
BY5 Q b[_aVV ^Q bY6`_U_R^_] `bVSU_[_UVC _R_X^QhYS ]mocV[b Rd[S_Z =5 ]l Rd6
UV] XQ`YblSQcm _`VaQgYY ^QU ^Y] [Q[ <?3;1=2 Y E><?3;1=25 Q _`VaQgYY ^QU
bV]Qe_a_] C _R_X^QhY] [Q[ E@1C2 Y 4?G>1C25 ^V _RaQjQp S^Y]Q^Yp ^Q c_5
hc_ `VaVUQhQ `QaQ]Vca_S S BY `a_Ybf_UYc c_\m[_ `_ X^QhV^Yo<7 @aY]Val5
[_aaV[c^lV b cVf^YhVb[_Z c_h[Y XaV^Yp5 ]l `aYSVUݷ] S b\VUdojVZ T\QSV7

@7;7:7 8QUQhQ `a_YXS_UYcV\VZ Y `_caVRYcV\VZ

@dbcm Y]VVcbp ^Vb[_\m[_ `a_gVbb_S5 `a_YXS_UpjYf UQ^^lV5 Y ncY UQ^^lV
^dWUQocbp S UQ\m^VZiVZ _RaQR_c[V7 Nc_ ]_Tdc Rlcm5 ^Q`aY]Va5 `a_gVbbl5
_`aQiYSQojYV [Q[YV6c_ UQchY[YD cQ[WV nc_ ]_Tdc Rlcm `a_gVbbl5 `_\dhQ6
ojYV ^V[do Y^e_a]QgYo `_ bVcY b UadTYf ]QiY^ Y `aV_RaQXdojYV Vݷ S_
S^dcaV^^VV `aVUbcQS\V^YVD S_X]_W^_5 hc_ UQ^^lV `_\dhQocbp S aVXd\mcQcV
Y^cVaQ[cYS^_T_ SXQY]_UVZbcSYp b `_\mX_SQcV\V] Y\Y5 ^Q_R_a_c5 SlhYb\poc6
bp S f_UV ]QcV]QcYhVb[Yf aQbhݷc_S7 >QX_Sݷ] ncY `a_gVbbl `a_YXS_UYcV\p]Y7

<8Q]VcY]5 S BY44 Y]VVcbp `VaVUQhQ `QaQ]Vca_S `_ bbl\[V5 cQ[ hc_ ^QYR_\VV `VUQ^6
cYh^l] hYcQcV\p] ]l ]_WV] `aVU\_WYcm bhYcQcm ^Qi `bVSU_[_U ^Q`YbQ^^l] ^Q BY44D
[a_]V c_T_5 Sl ]_WVcV bhYcQcm5 hc_ `VaV]V^^lV = Y C ‑ nc_ ^V bQ]Y bV]Qe_al Y ]mocV[bl5
Q d[QXQcV\Y ^Q ^Yf Y\Y [Q[YV6^YRdUm UVb[aY`c_al ^Q`_U_RYV eQZ\_Slf5 \YR_ hc_ <?3; Y
E><?3; ‑ ^V ed^[gYY5 Q ]Q[a_bl7 @_UhVa[^ݷ]5 hc_ U\p Y\\obcaQcYS^lf gV\VZ5 [_c_alV
]l `VaVU b_R_Z bcQSY] S nc_Z T\QSV5 Sbݷ nc_ ^VSQW^_7
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B UadT_Z bc_a_^l5 Vbcm ^Vb[_\m[_ `a_gVbb_S5 _RaQRQclSQojYf 1`_caVR\p6
ojYf 2 UQ^^lV5 `_UT_c_S\V^^lV `a_gVbbQ]Y6`a_YXS_UYcV\p]Y7 NcY `a_gVbbl
]l ^QX_Sݷ] `_caVRYcV\p]Y7

8QUQhQ `a_YXS_UYcV\VZ Y `_caVRYcV\VZ 5 `aVU^QX^QhV^^Qp U\p Y\6
\obcaQgYY `aY]V^V^Yp bV]Qe_a_S5 aQbb]QcaYSQVc b\VUdojYZ SQaYQ^c `VaV6
UQhY Y^e_a]QgYY _c `a_YXS_UYcV\VZ `_caVRYcV\p]7 @dbcm [QWUQp `_agYp
Y^e_a]QgYY5 b_XUQSQV]Qp `a_YXS_UYcV\V] Y _RaQRQclSQV]Qp `_caVRYcV\V]5
Y]VVc eY[bYa_SQ^^lZ aQX]Va7 3 aQXUV\pV]_Z `Q]pcY _aTQ^YXdV] RdeVa5 b`_6
b_R^lZ faQ^Ycm 𝑁 cQ[Yf `_agYZ Y^e_a]QgYY7 Pb^_5 hc_ aQR_cQ b RdeVa_]
caVRdVc SXQY]_Yb[\ohV^Yp7 5\p d`a_jV^Yp aQR_cl RdUV] bhYcQcm5 hc_ Rd6
eVa `aVUbcQS\pVc b_R_Z VUY^_V gV\_V=5 Y ^Q SaV]p aQR_cl \oR_T_ `a_gVbbQ b
RdeVa_] Yb[\ohQcm _RaQjV^Yp [ RdeVad UadTYf `a_gVbb_S7

<VT[_ SYUVcm5 hc_ `a_R\V]Q SXQY]_Yb[\ohV^Yp S UQ^^_] b\dhQV _[QXlSQ6
Vcbp ^V VUY^bcSV^^_Z7 @aY SXQY]_UVZbcSYY `_caVRYcV\VZ Y `a_YXS_UYcV\VZ
S_X]_W^l USV 1bY]]VcaYh^lV2 bYcdQgYY5 caVRdojYV R\_[Ya_S[YC

∙ `_caVRYcV\m T_c_S [ `_\dhV^Yo `_agYY UQ^^lf5 ^_ S RdeVaV ^Y _U^_Z
`_agYY UQ^^lf ^Vc 1RdeVa `dbc2D

∙ `a_YXS_UYcV\m `_UT_c_SY\ [ XQ`YbY S RdeVa `_agYo UQ^^lf5 ^_ XQ`Y6
blSQcm VV ^V[dUQ 1SbV b\_cl RdeVaQ XQ^pcl27

3 _R_Yf b\dhQpf `a_gVbbd ^dW^_ U_WUQcmbp5 [_TUQ UadT_Z `a_gVbb YX]V^Yc
b_bc_p^YV RdeVaQC S `VaS_] b\dhQV `_caVRYcV\o ‑ [_TUQ `a_YXS_UYcV\m XQ6
`YiVc ^_SlV UQ^^lVD S_ Sc_a_] b\dhQV5 ^Q_R_a_c5 `a_YXS_UYcV\o ‑ [_TUQ
`_caVRYcV\m XQRVaݷc [Q[YV6c_ dWV Y]VojYVbp UQ^^lV7

@a_bcVZiQp S_X]_W^Qp bcaQcVTYp ‑ R\_[Ya_SQcm _`VaQgYY ^QU RdeVa_]
1S_ZcY S [aYcYhVb[do bV[gYo25 `a_SVaYcm5 ^V YX]V^Y\_bm \Y b__cSVcbcSdo6
jY] _RaQX_] b_bc_p^YV RdeVaQ5 Y Vb\Y ^Vc5 SlZcY YX [aYcYhVb[_Z bV[gYY5
^YhVT_ S RdeVaV ^V `_]V^pS5 Q XQcV] _`pcm S_ZcY5 Y c7 U75 c_ Vbcm `a_bc_
Sl`_\^pcm gY[\YhVb[Y `a_SVa[d YX]V^V^YZ7 9^QhV T_S_ap5 cQ[Qp bcaQcVTYp
`aVUbcQS\pVc b_R_Z Q[cYS^_V _WYUQ^YV5 c_\m[_ ^V ^Q Sf_UV S [aYcYhVb[do
bV[gYo5 Q S `a_gVbbV aQR_cl7 =l dWV X^QV]5 hc_ Q[cYS^_V _WYUQ^YV ‑ YUVp
[aQZ^V ^VdUQh^Qp5 Y _`YblSQV]Qp bYcdQgYp ‑ ^V Yb[\ohV^YVC S bQ]_] UV\V5
hVaVX [Q[_V SaV]p `a_gVbbd b\VUdVc b^_SQ XQf_UYcm S [aYcYhVb[do bV[gYoH
HVaVX bV[d^UdH HVaVX UVbpcdo U_\o bV[d^UlH 9\Y5 ^Q_R_a_c5 hVaVX UVbpcm
bV[d^UH >Y[Q[Yf bSVUV^YZ U\p SlhYb\V^Yp nc_T_ Y^cVaSQ\Q d ^Qb ^Vc5 Y Vb\Y
]l SlRVaV] VT_ b\Yi[_] R_\miY]5 nc_ `_S\Vhݷc XQUVaW[Y S aQR_cV SXQY6
]_UVZbcSdojYf `a_gVbb_SC `a_YXS_UYcV\Y ]_Tdc `a_U_\WQcm WUQcm5 [_TUQ S
RdeVaV dWV UQS^_ `_pSY\Ybm bS_R_U^lV b\_cl5 `_caVRYcV\Y ]_Tdc 5ݷSYbVcmݷ
[_TUQ S RdeVaV dWV \VWYc U\p ^Yf Y^e_a]QgYp 1]_WVc Rlcm5 UQWV SVbm
RdeVa XQ`_\^V^27 6b\Y WV SaV]V^^_Z Y^cVaSQ\ SlRaQcm b\Yi[_] [_a_c[Y]5
`a_gVbbl RdUdc S _b^_S^_] XQ^pcl [YfQ^YV`ݷ \_[cp]Yݷ ^Q Sf_UV S [aYcYhV6
b[do bV[gYo5 XQf_Up cdUQ Y Slf_Up _RaQc^_5 S_X]_W^_5 `_ ]^_T_ clbph aQX5

=Nc_ cQ[ Y Vbcm5 Vb\Y S RdeVaV5 ^Q`aY]Va5 Y]Vocbp T\_RQ\m^lV UQ^^lV _ c_]5 [Q[YV YX
b\_c_S bS_R_U^l5 Q [Q[YV XQ^pcl7
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AYb7 @7>7 @a_YXS_UYcV\Y Y `_caVRYcV\Y

`aVWUV hV] dUQbcbp bUV\Qcm hc_6c_ `_\VX^_VD `aY nc_] _^Y RdUdc ^V c_\m[_
aQbf_U_SQcm `a_gVbb_a^_V SaV]p5 ^_ Y ]ViQcm UadT UadTd7

2l\_ Rl5 `_6SYUY]_]d5 `aQSY\m^_ `aYUd]Qcm cQ[_Z ]VfQ^YX]5 `aY [_c_6
a_] `a_gVbbl S cQ[_Z bYcdQgYY S__RjV ^V RdUdc XQf_UYcm S [aYcYhVb[do
bV[gYo5 `_[Q S RdeVaV ^V `_pSpcbp UQ^^lV 1U\p `_caVRYcV\p2 \YR_ bS_6
R_U^lV b\_cl 1U\p `a_YXS_UYcV\p2D nc_ Y RdUVc aViV^YV] XQUQhY _ `a_6
YXS_UYcV\pf Y `_caVRYcV\pf7 CQ[_Z ]VfQ^YX] ]_W^_ b_XUQcm ^Q _b^_SV bV6
]Qe_a_S 5VZ[bcal S [QhVbcSV bhݷchY[_S U_bcd`^lf aVbdab_S7 8QUVZbcSdV]
USQ bV]Qe_aQC _UY^ RdUVc bhYcQcm bS_R_U^lV b\_cl5 Y ^Q [ݷ^ RdUdc R\_[Y6
a_SQcmbp `a_gVbbl6`a_YXS_UYcV\Y5 Vb\Y bS_R_U^lf b\_c_S ^VcD Sc_a_Z Rd6
UVc bhYcQcm b\_cl5 XQ`_\^V^^lV UQ^^l]Y5 Y ^Q [ݷ^ RdUdc R\_[Ya_SQcmbp
`a_gVbbl6`_caVRYcV\Y5 Vb\Y ^Vc T_c_Slf UQ^^lf7 >QX_Sݷ] ncY bV]Qe_al b_6
_cSVcbcSV^^_ 5=@DI Y 6E<<D S ^QhQ\V aQR_cl _U^_SaV]V^^_ b b_XUQ^YV] Rd6
eVaQ Sl`_\^Y] _`VaQgYo E@15=@DI2 bc_\m[_ aQX5 b[_\m[_ S RdeVaV Y]VVcbp
bS_R_U^lf b\_c_S7 >Q\YhYV ncYf bV]Qe_a_S ^V _c]V^pVc ^V_Rf_UY]_bcY SXQ6
Y]^_T_ Yb[\ohV^Yp _`VaQgYZ b aQXUV\pV]l] RdeVa_]7 5\p nc_Z gV\Y ]l
SSVUݷ] ]mocV[b5 [_c_alZ ^QX_Sݷ] =7

2dUV] bhYcQcm5 hc_ U\p `_]VjV^Yp UQ^^lf S RdeVa Y YXS\VhV^Yp UQ^^lf
YX RdeVaQ d ^Qb Vbcm `a_gVUdal @EDh41D1 Y 75Dh41D15 [_c_alV ^V UV\Qoc
^Y[Q[Yf _`VaQgYZ b bV]Qe_aQ]Y Y ]mocV[bQ]YC _^Y ^Q`YbQ^l S `aVU`_\_6
WV^YY5 hc_ `a_gVbb dWV ^Qf_UYcbp S [aYcYhVb[_Z bV[gYY Y hc_ ^Q\YhYV S
RdeVaV ^dW^_T_ aVbdabQ 1bS_R_U^_T_ Y\Y XQ^pc_T_ b\_cQ2 [c_6c_ dWV TQaQ^6
cYa_SQ\5 Y Sl`_\^poc c_\m[_ adcY^^do aQR_cd Sa_UV QZcY^ݷ ^dW^lZ b\_c5
b[_`Ya_SQcm Y^e_a]QgYo S ^VT_ Y\Y YX ^VT_5 `_]VcYcm VT_ [Q[ XQ^pclZ Y\Y
bS_R_U^lZ7ݷ

9c_T_S_V aViV^YV `_[QXQ^_ ^Q aYb7 @7>7 @_UhVa[^ݷ] Vjݷ aQX5 hc_ bV]Q6
e_al S UQ^^_] b\dhQV Yb`_\mXdocbp ^V U\p SXQY]_Yb[\ohV^Yp [aYcYhVb[Yf
bV[gYZ5 Q U\p R\_[Ya_SQ^Yp `a_gVbb_S5 [_c_alV Sbݷ aQS^_ ^V ]_Tdc 1`ap]_
bVZhQb2 bUV\Qcm ^YhVT_ `_\VX^_T_7 3XQY]_Yb[\ohV^YV _RVb`VhYSQVc c_\m[_
]mocV[b7
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@7;7;7 8QUQhQ _ `pcY eY\_b_eQf Y `a_R\V]Q cd`Y[_S

@aY b_S]Vbc^_Z aQR_cV ^Vb[_\m[Yf `a_gVbb_S b ^Vb[_\m[Y]Y aQXUV\pV]l6
]Y _RkV[cQ]Y S_X]_W^Q bYcdQgYp5 `aY [_c_a_Z USQ Y\Y R_\miV dhQbc^Y[_S
SXQY]_UVZbcSYp _[QXlSQocbp S b_bc_p^YY R\_[Ya_S[Y5 YX [_c_a_T_ [QWUlZ
]_T Rl SlZcY5 Vb\Y Rl UadT_Z _bS_R_UY\ [Q[_Z6c_ YX _RkV[c_S5 ^_ nc_c UadT_Z
c_WV ^Qf_UYcbp S R\_[Ya_SQ^^_] b_bc_p^YY Y _bS_R_UYcm ^YhVT_ ^V ]_WVc7
Nc_ ^QXlSQVcbp cd`Y[_] 7

@_\VX^_ `_]^Ycm5 hc_ b__cSVcbcSdojYZ Q^T\YZb[YZ cVa]Y^ ‑ 4514<?3;5 Rd[SQ\m^_
_X^QhQojYZ hc_6c_ Sa_UV XQ[\Y^YSQ^Ypݷ ^Q]VacS_ݷD c_h^_T_ `VaVS_UQ ^Q adbb[YZ U\p
nc_T_ b\_SQ ^Vc7 ݷ]Cd`Yݷ S ^V[_]`mocVa^_] b]lb\V `_6Q^T\YZb[Y RdUVc 4514 5>4 Y\Y
S_SbV 3E<6456C13 D Vb\Y `_`lcQcmbp _R_X^QhYcm ncY]Y b\_SQ]Y bYcdQgYo b XQR\_[Ya_SQS6
iY]Y UadT UadTQ `a_gVbbQ]Y5 SQb5 b[_aVV SbVT_5 ^V `_Z]dc7

5\p Y\\obcaQgYY `a_R\V]l cd`Y[_S NUbTVa 5VZ[bcaQ `aVU\_WY\ id6
c_h^do XQUQhd _ `pcY _RVUQojYf eY\_b_eQf 7 8Q [adT\l] _RVUV^^l]
bc_\_] bYUpc `pcm eY\_b_e_S5 aQX]li\pojYf _ Slb_[Yf eY\_b_eb[Yf ]Q6
cVaYpf7 3 bVaVUY^V bc_\Q bc_Yc R_\miQp cQaV\[Q b`QTVccY7 =VWUd [QWUl]Y
USd]p eY\_b_eQ]Y ^Q bc_\V aQb`_\QTQVcbp SY\[Q5 c7 V7 SY\_[ c_WV `pcm5 `aY6
hݷ] [QWUlZ eY\_b_e ]_WVc SXpcm SY\[d b\VSQ Y SY\[d b`aQSQ5 Vb\Y5 [_^Vh^_5
SY\[_Z S UQ^^lZ ]_]V^c ^V `_\mXdVcbp b_bVU7 @_b[_\m[d b`QTVccY _c\YhQoc6
bp YXapU^_Z U\Y^_Z5 U\p VUl [QWU_]d eY\_b_ed ^dW^_ USV SY\[Y>7 @_nc_]d
[QWUlZ eY\_b_e5 `_aQX]lb\YS ^V[_c_a_V SaV]p _ ^V`aVf_UpjYf [QcVT_aYpf
Y aViYS `_U[aV`Ycmbp5 `lcQVcbp b^QhQ\Q SXpcm S \VSdo ad[d SY\[d5 ^Qf_Up6
jdobp _c ^VT_ b\VSQD Vb\Y SY\[Q XQ^pcQ5 eY\_b_e b `_YbcY^V eY\_b_eb[Y]
b`_[_ZbcSYV] _WYUQVc5 `_[Q SY\[Q ^V _bS_R_UYcbp7 8QS\QUVS \VS_Z SY\[_Z5
eY\_b_e c_h^_ cQ[ WV `lcQVcbp `aQS_Z ad[_Z SXpcm SY\[d b`aQSQ5 ^V Sl`db6
[Qp `aY nc_] `VaSdo SY\[d YX \VS_Z ad[Y7 EY\_b_el5 [Q[ YXSVbc^_5 _c\YhQ6
ocbp eY\_b_eb[Y] _c^_iV^YV] [ WYcVZb[Y] cadU^_bcp]5 cQ[ hc_ [QWUlZ
eY\_b_e T_c_S WUQcm `_pS\V^Yp ^dW^_Z V]d SY\[Y f_cm U_ b[_^hQ^Yp SV6
[_S ‑ c_h^VV5 U_ ^Qbcd`\V^Yp T_\_U^_Z b]VacY5 YR_ RaV^^lV cV\Q5 S _c\YhYV
_c `a_bSVc\ݷ^^lf d]_S5 caVRdoc Y^_TUQ `YjY _c^oUm ^V Udf_S^_Z7

8QS\QUVS USd]p SY\[Q]Y5 eY\_b_e ^V[_c_a_V SaV]p dc_\pVc T_\_U5 XQcV]
[\QUݷc SY\[Y _RaQc^_ ^Q bc_\ Y `a_U_\WQVc aQX]li\pcm _ SVh^lf S_`a_6
bQf5 `_[Q b^_SQ ^V `a_T_\_UQVcbp7 @a_R\V]Q XQ[\ohQVcbp S c_]5 hc_ SbV `pcm
eY\_b_e_S ]_Tdc `a_T_\_UQcmbp _U^_SaV]V^^_ 1b c_h^_bcmo U_ SaV]V^Y5 XQ6
caQhYSQV]_T_ ^Q `a_gVUdad XQS\QUV^Yp SY\[_Z27 3 nc_] b\dhQV SbV eY\_b_el
db`Voc SXpcm SY\[Y S \VSlV ad[Y5 UQ cQ[ Y XQ]adc b ncY]Y SY\[Q]Y S _WYUQ6

>BcdUV^cl `_ aQX^lV bc_a_^l _[VQ^Q b XQSYU^_Z aVTd\pa^_bcmo XQUQoc S_`a_b5 [Q[ WV
1cVf^YhVb[Y2 Yb`_\mX_SQcm USV SY\[Y U\p `_VUQ^Yp b`QTVccY7 =_WVcV [Q[6^YRdUm ^Q U_bdTV
`_`a_R_SQcmC _U^_Z SY\[_Z ^Q[Q\lSQVcV ^Vb[_\m[_ b`QTVccY^5 Q Sc_a_Z SY\[_Z ^Q]QclSQVcV
Yf ^Q `VaSdo Y S cQ[_] SYUV d`_caVR\pVcV7 3`a_hV]5 `_XWV Rl\ `aVU\_WV^ UadT_Z SQaYQ^c
db\_SYZ XQUQhYC XQ bc_\_] bYUpc S_bc_h^lV eY\_b_el5 `VaVU ^Y]Y R\oU_ b aYb_]5 Q ^Q
bc_\V \VWQc ^V SY\[Y5 Q `Q\_h[Y U\p VUl7 3bV] YXSVbc^_5 hc_ ncYf `Q\_hV[ ^dW^_ USVD
`aQSUQ5 UVaWQc Yf Sbݷ WV _U^_Z ad[_Z7 1Sc_a ncYf bca_[ [Q[6c_ aQX ^Qc[^d\bp ^Q SQaYQ^c
XQUQhY5 S [_c_a_] eY\_b_el VUpc [aVSVc_[5 Q Sc_aQp SY\[Q ^dW^Q5 bdUp `_ SbV]d5 hc_Rl
ncYf [aVSVc_[ aQXUV\lSQcm7
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^YY5 [_TUQ WV `_pSYcbp SY\[Q b`aQSQ7 ?U^Q[_ b`aQSQ SY\[Q ]_WVc `_pSYcmbp
c_\m[_ c_TUQ5 [_TUQ `aQSlZ b_bVU dc_\Yc T_\_U5 Q nc_T_ ^V `a_Ybf_UYc5 SVUm
d ^VT_ c_WV c_\m[_ _U^Q SY\[Q7 3 aVXd\mcQcV ^QiY U_bc_Z^VZiYV ]dUalV
]dWY RVXSaV]V^^_ `_[Y^dc bVZ ]Ya5 cQ[ Y ^V U_WUQSiYbm Sc_alf SY\_[7
N[Qp ^V`aYpc^_bcm1

9]V^^_ cQ[YV bYcdQgYY Y ^QXlSQocbp cd`Y[Q]Y 7 5\p S_X^Y[^_SV^Yp
cd`Y[Q5 S__RjV T_S_ap5 U_bcQc_h^_ USdf `a_gVbb_S Y USdf aVbdab_S7 @dbcm
Y]Vocbp USQ ]mocV[bQ =: Y =;7 6b\Y `VaSlZ `a_gVbb Sl`_\^pVc [_U5 b_UVa6
WQjYZ SlX_Sl

<?3;1=:2D
<?3;1=;2D

Q Sc_a_Z S nc_ WV SaV]p Sl`_\^pVc [_U5 b_UVaWQjYZ cV WV SlX_Sl S _RaQc^_]
`_apU[VC

<?3;1=;2D
<?3;1=:2D

‑ c_ `aY ^VdUQh^_] bcVhV^YY _Rbc_pcV\mbcS _RQ `a_gVbbQ db`Voc bUV\Qcm `_
_U^_]d SlX_Sd Y S_ZUdc S_ SXQY]^do R\_[Ya_S[d ^Q Sc_alf5 `_`QS cQ[Y]
_RaQX_] S cd`Y[7

2_\VV c_T_5 bYcdQgYY SXQY]_R\_[Ya_S[Y S_X]_W^l ^V c_\m[_ b dhQbcY6
V] bV]Qe_a_S Y ]mocV[b_S7 AQbb]_caY] U\p `aY]VaQ _U^d cQ[do bYcdQgYo7
@dbcm ^Q] `_^QU_RY\_bm XQ`dbcYcm [_]Q^Ud <C U\p `_\dhV^Yp S cV[bc_S_]
SYUV b`Yb[Q eQZ\_S S cV[djV] [QcQ\_TV7 >QhY^QojYV `a_TaQ]]Ybcl hQbc_
UV\Qoc fQaQ[cVa^do _iYR[d5 `aY]V^pp `aY]Va^_ cQ[_Z [_UC

381B 2E6d:99fD
9>D B3D
9>D 64d;fD
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<oR_`lc^_5 hc_ cQ[Qp `a_TaQ]]Q5 S__RjV T_S_ap5 ]_WVc Y XQaQR_cQcm5 _U6
^Q[_ ]_WVc Y 7ݷXQSYb^dcmݷ N[b`VaY]V^cYadp b ^VZ5 ]l _R^QadWY]5 hc_ `a_6
TaQ]]Q [_aaV[c^_ aQR_cQVc S [QcQ\_TQf b_ baQS^YcV\m^_ ^VR_\miY] [_\YhV6
bcS_] eQZ\_S5 Q ^Q R_\miYf [QcQ\_TQf 7ݷXQSYbQVcݷ @aVWUV hV] hYcQcm UQ\m6
iV5 aV[_]V^UdV] hYcQcV\o `_`lcQcmbp bQ]_bc_pcV\m^_ U_TQUQcmbp _ `aYhY6
^Qf7

9cQ[5 aQbb]_caY] `a_TaQ]]d `_Ua_R^VV7 8Q`db[QV]Qp ^Q]Y S `_a_WU6^ݷ
^_] `a_gVbbV `a_TaQ]]Q <C S [QhVbcSV UVb[aY`c_aQ bcQ^UQac^_T_ SlS_UQ `_6
\dhQVc Sf_U^_Z UVb[aY`c_a [Q^Q\Q5 Y `aVWUV hV] XQSVaiYcmbp5 _^Q RdUVc
XQ`YblSQcm S [Q^Q\ Y]V^Q eQZ\_S YX cV[djVT_ [QcQ\_TQ7 =VWUd cV] a_UY6
cV\mb[YZ `a_gVbb5 USYWY]lZ R\QT_a_U^_Z gV\mo ^VU_`djV^Yp XQb_aV^Yp bY6
bcV]^_Z cQR\Ygl X_]RY6`a_gVbbQ]Y5 Sl`_\^pVc SlX_S G19D5 S aVXd\mcQcV hVT_
R\_[YadVcbp U_ cVf `_a5 `_[Q `_a_WUݷ^^lZ `a_gVbb ^V XQSVaiYcbp7 <Yim `_6
b\V nc_T_ a_UYcV\mb[YZ `a_gVbb Sl`_\^pVc hcV^YV YX [Q^Q\Q7

3 aVXd\mcQcV `_\dhQVcbp5 hc_ S_ SaV]p aQR_cl `_a_WUݷ^^_T_ `a_gVbbQ
1`a_TaQ]]l <C2 ^Y[c_ YX [Q^Q\Q ^V hYcQVc7 ;Q[ ^Q] YXSVbc^_ YX 5<:7>7<ݷ aQX6
]Va RdeVaQ [Q^Q\Q _TaQ^YhV^?5 Y [_TUQ RdeVa XQ`_\^Ycbp5 _hVaVU^_Z SlX_S
GB9D55 Sl`_\^V^^lZ `a_TaQ]]_Z <C5 XQR\_[YadVcbp S _WYUQ^YY _bS_R_WUV6
^Yp ]VbcQ S RdeVaV7 ?U^Q[_ RdeVa _bS_R_WUQcm ^V[_]d5 `_b[_\m[d a_UY6
cV\mb[YZ `a_gVbb5 R\_[Ya_SQ^^lZ ^Q SlX_SV G19D5 U_ `VaS_T_ SlX_SQ B514 ^V
U_iݷ\ Y ^V U_ZUVc5 `_[Q `_a_WUݷ^^lZ `a_gVbb ^V XQSVaiYcbp7

;Q[ SYUY]5 XUVbm S_X^Y[QVc XQ][^dclZ [adTC a_UYcV\mb[YZ `a_gVbb _WY6
UQVc5 hc_ `_c_]_[ XQSVaiYcbp5 Y ^V Sl`_\^pVc hcV^YV YX [Q^Q\Q5 Q `_c_][d5
hc_Rl XQSVaiYcmbp5 ^dW^_5 S bS_o _hVaVUm5 hc_Rl a_UYcV\mb[YZ ^QhQ\ hY6
cQcm7 Nc_ Y Vbcm5 b_RbcSV^^_ T_S_ap5 cd`Y[ 7 ;Q[ dWV5 ^Vb_]^V^^_5 U_TQUQ\bp

?5_ ^VUQS^Yf `_a aQX]Va nc_T_ RdeVaQ S ?B U9>EH b_bcQS\p\ =9B? RQZc5 ^_ S b_SaV]V^6
^lf pUaQf `_U RdeVa [Q^Q\Q `_ d]_\hQ^Yo SlUV\pVcbp ?=TKD U\p R_\miY^bcSQ UYaV[c_6
aYZ nc_T_ U_bcQc_h^_5 hc_ ^Vb[_\m[_ XQcadU^pVc S_X]_W^_bcm dSYUVcm SliV`aYSVUݷ^^do
`a_TaQ]]d S b_bc_p^YY cd`Y[Q7 3`a_hV]5 S UadTYf SVabYpf ?B ^>9H RdeVa ]_WVc Y]Vcm
\oR_Z aQX]Va5 S_X]_W^Q UQWV aVQ\YXQgYp S_SbV RVX RdeVaQ7 >_ XQT^Qcm ^Qid `a_TaQ]]d
S b_bc_p^YV cd`Y[Q ]_W^_ Y ^Q b_SaV]V^^lf bYbcV]QfC `_`a_RdZcV U_RQSYcm [_]Q^UV <C
[\ohY[ 6< Y XQ`dbcYcm `a_TaQ]]d5 ^Q`aY]Va5 S UYaV[c_aYY 8ECB829>7



@7;7 ;\QbbYhVb[YV XQUQhY SXQY]_Yb[\ohV^Yp >:B

hYcQcV\m5 S UQ^^_] b\dhQV SXQY]_R\_[Ya_S[Q S_X^Y[^Vc c_\m[_ c_TUQ5 [_TUQ
SlUQhQ <C U\p UQ^^_T_ [QcQ\_TQ `aVSlbYc aQX]Va RdeVaQ7 Pb^_5 hc_ `aYSV6
Uݷ^^_V aViV^YV _hV^m `a_bc_ `aVSaQcYcm S `aQSY\m^_VC U_bcQc_h^_ `VaV^VbcY
SlX_S G19D ^Q ^Vb[_\m[_ bca_[ ^YWV5 hc_Rl _^ Sl`_\^p\bp dWV `_b\V Sl`_\6
^V^Yp SlX_S_S B5147

3Va^ݷ]bp [ XQUQhV _ `pcY eY\_b_eQf Y `_`a_RdV] Vݷ aViYcm7 5\p ^QhQ6
\Q aQbb]_caY] SQaYQ^c5 ^Y[Q[ ^V XQjYjݷ^^lZ _c SliV_`YbQ^^_Z cd`Y[_S_Z
bYcdQgYY7 8QSVUݷ] ]QbbYS YX `pcY ]mocV[b_S5 [QWUlZ YX [_c_alf bSpXQ^ b
b__cSVcbcSdojVZ SY\[_ZD _R_X^QhY] nc_c ]QbbYS YUV^cYeY[Qc_a_] 6?B;C@7
9 eY\_b_e_S5 Y SY\[Y XQ^d]VadV] hYb\Q]Y _c 9 U_ =7 ?`YiV] USV Sb`_]_TQ6
cV\m^lV ed^[gYY5 `_XS_\pojYV SlhYb\Ycm ^_]Va b_bVUQ b`aQSQ Y b\VSQC

9>D <56D19>D >2 K B5DEB> 1> 6 : 4 >2 5 >D M
9>D B978D19>D >2 K B5DEB> 1> 4 :2 5 >D M

2dUV] bhYcQcm5 hc_ ^_]Va SY\[Y5 \VWQjVZ b\VSQ _c eY\_b_eQ5 b_S`QUQVc b
^_]Va_] bQ]_T_ eY\_b_eQ7 7YX^V^^lZ gY[\ eY\_b_eQ c_TUQ ]_W^_ RdUVc
`aVUbcQSYcm b\VUdojVZ `a_gVUda_ZC
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Pb^_5 hc_ `aY _U^_SaV]V^^_] Sl`_\^V^YY cQ[Yf `a_gVUda U\p > _c 9 U_ = S_X6
]_W^Q bYcdQgYp5 [_TUQ SbV _^Y db`Voc Sl`_\^Ycm R\_[Ya_S[d5 `_]VhV^^do
S \YbcY^TV S_b[\YgQcV\m^l] X^Q[_]7 @aY nc_] SbV `pcm ݷ]_\SYݷ 1]mocV[6
b_S2 _[QWdcbp R\_[Ya_SQ^l5 cQ[ hc_ SbV `a_gVbbl cQ[WV XQR\_[Yadocbp ^Q
b\VUdojVZ bca_[V `a_gVUdal `aY `_`lc[V `_\dhYcm Sc_ado SY\[d7

9XRVWQcm cd`Y[Q ]_W^_5 ^Q`aY]Va5 `aY]V^YS bV]Qe_a5 ^V `_XS_\pojYZ
eY\_b_eQ] `aYbcd`Qcm [ caQ`VXV SbV] _U^_SaV]V^^_7 8QSVUݷ] bV]Qe_a Y
^QX_Sݷ] VT_ C5=7 C_TUQ WYX^V^^lZ gY[\ eY\_b_eQ `aY]Vc b\VUdojYZ SYUC

F?94 @89<?C?@85B19>D >2
K

6?B1DD2 K
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@1^T\YZb[_V b\_S_ 6?B; Rd[SQ\m^_ `VaVS_UYcbp [Q[ ݷSY\[Qݷ 1[_c_a_Z VUpc2 Y\Y aQX6ݷ
SY\[Qݷ 1^Q U_a_TV27 BYbcV]^lZ SlX_S 6?B; ^QXSQ^ b Yb`_\mX_SQ^YV] Sc_a_T_ X^QhV^Yp5 Q
XUVbm ]l Yb`_\mXdV] `VaS_V7
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4?G>1C5=2D
<?3;16?B;Cd>f2D
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Cd`Y[ cV`Vam ^VS_X]_WV^5 ^_ `_\dhV^^_V aViV^YV cadU^_ ^QXSQcm dUQh^l]7
3 bQ]_] UV\V5 [Q[_V X^QhV^YV `aYbS_Ycm bV]Qe_ad `VaVU ^QhQ\_] aQR_clH
6b\Y `aYbS_Ycm V]d X^QhV^YV :5 d`_caVR\pcm b`QTVccY S \oR_Z ]_]V^c b]_6
WVc \Yim _UY^ eY\_b_e5 _bcQ\m^l] `aYUݷcbp WUQcm7 =l `_\dhY] ^VaQgY6
_^Q\m^lZ `a_bc_Z aVbdab_S5 SVUm db\_SYp `_XS_\poc Vbcm USd] eY\_b_eQ]
_U^_SaV]V^^_5 ^V ]ViQp UadT UadTd7 >QhQ\m^_V X^QhV^YV5 aQS^_V USd]5 ^V
b`Qbݷc bYcdQgYo5 SVUm _`ݷ XQ[_^d `_U\_bcYݷ XQ bV]Qe_a _RpXQcV\m^_ `a_Z6
Udc eY\_b_el5 bYUpjYV apU_]5 cQ[ hc_ `_[Q _UY^ eY\_b_e RdUVc [diQcm5
^Y[c_ UadT_Z `_U[aV`Ycmbp ^V b]_WVcC b_bVUd5 `a_iVUiV]d XQ bV]Qe_a5 ^V
U_bcQ^Vcbp SY\[Y5 Q _bcQ\m^lV XQ bV]Qe_a ^V `a_ZUdc7

?hVSYU^_5 ]Q[bY]Q\m^_V S_X]_W^_V X^QhV^YV bV]Qe_aQ ‑ hVclaV5 S `a_6
cYS^_] b\dhQV cVapVcbp VT_ b]lb\7 @aY cQ[_] X^QhV^YY S_X]_W^Q bYcdQgYp5
[_TUQ caY eY\_b_eQ db`V\Y SXpcm `_ _U^_Z SY\[V Y \Yim _UY^ SXp\ USV7 @_6
[Q _^ ^V `_Vbc5 _bcQ\m^lV RdUdc WUQcm7 ݷ_aQSY\m^_T@ݷ ^QhQ\m^_T_ X^QhV^Yp
XUVbm `a_bc_ ^Vc5 SbV S_X]_W^lV X^QhV^Yp Y]Voc cV Y\Y Y^lV ^VU_bcQc[Y7
3`a_hV]5 [Q[ ]l bVZhQb dSYUY]5 U\p XQUQhY S_X]_W^l T_aQXU_ R_\VV `a_6
bclV aViV^Yp5 f_cp b [QWUl] YX ^Yf bSpXQ^l _`aVUV\ݷ^^lV `a_R\V]l7

5_S_\m^_ [aQbYS_V aViV^YV ‑ `_bQUYcm XQ bc_\ _U^_T_ \VSid Y `aVU\_6
WYcm hVcSVal] eY\_b_eQ] `_6`aVW^V]d b^QhQ\Q RaQcm \VSdo SY\[d5 Q XQcV]
`aQSdo5 c_TUQ [Q[ \VSiV `aVU\_WYcm b^QhQ\Q RaQcm SY\[d b`aQSQ5 Q XQcV]
b\VSQ7 Cd`Y[Q S nc_] b\dhQV ^V `_\dhYcbp7 ?eYgYQ\m^_V ^QXSQ^YV nc_T_ ]V6
c_UQ ‑ YVaQafYpݷ aVbdab_S5ݷ Y nc_ aViV^YV `aVU\_WY\ bQ] QSc_a XQUQhY `a_
eY\_b_e_S ‑ 5VZ[bcaQ7 3 `a_bcVZiV] YX\_WV^YY nc_T_ ]Vc_UQ `aVU\QTQVc6
bp XQ^d]Va_SQcm aQXUV\pV]lV _RkV[cl Y _e_a]Ycm SbV `a_gVbbl cQ[5 hc_Rl
_^Y XQfSQclSQ\Y _RkV[cl S `_apU[V S_XaQbcQ^Yp Yf ^_]Va_S7 6b\Y Yb`_\mX_6
SQcm ^Qid ^d]VaQgYo SY\_[5 c_ S a_\Y ݷVSiY\ݷ _[QWVcbp eY\_b_e5 bYUpjYZ
]VWUd SY\[Q]Y ❷9 Y ❷ =C SY\[Q ❷9 \VWYc b`aQSQ _c ^VT_5 ^_ `_b[_\m[d 9
]V^miV5 hV] =5 V]d S b__cSVcbcSYY b `aVU\_WV^^l] `aQSY\_] `aYUݷcbp RaQcm
Vݷ `VaS_Z7

3 _RjV] b\dhQV U\p aQXUV\pV]lf _RkV[c_S U_bcQc_h^_ dbcQ^_SYcm cQ[ ^QXlSQV]_V
_c^_iV^YV hQbcYh^_T_ `_apU[Q `aY db\_SYY5 hc_ ^Vb_aQX]VaY]lV 1S b__cSVcbcSYY b
ncY] _c^_iV^YV]2 _RkV[cl ^Y[_TUQ ^V Yb`_\mXdocbp _U^Y] `a_gVbb_]7 ;Q[ ^Y bcaQ^^_5
Y^_TUQ nc_ _[QXlSQVcbp `a_jV5 hV] `VaV^d]Va_SlSQcm _RkV[cl5 S _b_RV^^_bcY [_TUQ
]^_WVbcS_ U_bcd`^lf _RkV[c_S UY^Q]YhVb[Y ]V^pVcbp S f_UV aQR_cl bYbcV]l7

AViV^YV ^Q _b^_SV YVaQafYY aVbdab_S `_XS_\pVc YXRVWQcm cd`Y[Q5 ^_ `aY
S^Y]QcV\m^_] aQbb]_caV^YY _[QXlSQVcbp ^V b\Yi[_] dUQh^l] b c_h[Y XaV6
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^Yp neeV[cYS^_bcY7 3 `aY]V^V^YY [ eY\_b_eQ] \VT[_ XQ]VcYcm5 hc_ S_X]_W6
^Q bYcdQgYp5 [_TUQ eY\_b_e ❷ < [diQVc5 Q SbV _bcQ\m^lV VT_ WUdcC eY\_b_el
❷❷ 95 : Y ; `aY nc_] UVaWQc SY\[Y S \VSlf ad[Qf5 eY\_b_e ❷ = ^YhVT_ ^V
UVaWYc ‑ _^ WUݷc _bS_R_WUV^Yp SY\[Y ❷ 97 Hc_ [QbQVcbp XQUQh YX aVQ\m^_6
T_ ]YaQ5 `a_gVbbQ] hQbc_ caVRdVcbp ^V USQ aQXUV\pV]lf _RkV[cQ5 Q R_\miV5
`aYhݷ] dX^Qcm5 [Q[_Z _RkV[c `_^QU_RYcbp b\VUdojY]5 `a_gVbb ]_WVc dWV
`_b\V XQfSQcQ UadTYf _RkV[c_SD cQ[YV bYcdQgYY ‑ _Rlh^_V UV\_ `aY aQR_cV
b RQXQ]Y UQ^^lf7 6b\Y ^_]Va _hVaVU^_T_ ^dW^_T_ _RkV[cQ _[QWVcbp ]V^m6
iV5 hV] ^_]VaQ dWV XQfSQhV^^lf5 `a_gVbbd `aYUݷcbp b^QhQ\Q ncY _RkV[cl
_bS_R_UYcm5 XQfSQcYcm _RkV[c b ]V^miY] ^_]Va_]5 Q XQcV] b^_SQ `_`lcQcm6
bp XQfSQcYcm c_\m[_ hc_ _bS_R_WUݷ^^lV _RkV[clD Sbp ncQ [Q^YcV\m SVUݷc [
bdjVbcSV^^l] `_cVap] S Rlbca_UVZbcSYY7

6jݷ _U^_ U_bcQc_h^_ YXpj^_V aViV^YV XQUQhY _ eY\_b_eQf b_bc_Yc S c_]5
hc_Rl c_\m[_ _U^_]d YX ^Yf aQXaViQcm RaQcm SY\[Y7 ?`YblSQp nc_ aViV^YV5
_Rlh^_ T_S_apc _ ^V[_V] ݷb\dTVݷ Y\Y 5ݷeYgYQ^cV_ݷ [_c_alZ S [QWUlZ ]_6
]V^c SaV]V^Y ]_WVc bc_pcm XQ b`Y^_Z _U^_T_ YX eY\_b_e_S7 ?jdcYS WV\Q6
^YV `_U[aV`Ycmbp5 eY\_b_e `_U^Y]QVc ad[d Y WUݷc5 [_TUQ b\dTQ _[QWVcbp XQ
VT_ b`Y^_Z5 `_b\V hVT_ UVZbcSdVc bcQ^UQac^l] b`_b_R_]C RVaݷc b^QhQ\Q _U^d
SY\[d5 XQcV] Sc_ado7 B\dTQ5 dSYUVS hmo6c_ `_U^pcdo ad[d5 `_Uf_UYc [ nc_]d
eY\_b_ed Y ^V _cf_UYc _c ^VT_ U_ cVf `_a5 `_[Q eY\_b_e ^V S_Xm]ݷc USV
SY\[YD \Yim [_TUQ _RV SY\[Y _[QWdcbp S ad[Qf eY\_b_eQ5 b\dTQ _cf_UYc _c
^VT_ Y b]_caYc5 ^V `_U^Y]Vc \Y ad[d [c_6c_ Vj7ݷ ;diQcm b`QTVccY Y [\Qbcm
SY\[Y _RaQc^_ ^Q bc_\ eY\_b_el ]_Tdc RVX _T\pU[Y ^Q b\dTd7 3 `aY]V^V6
^YY [ `a_gVbbQ] b\dTQ `aVSaQjQVcbp S `a_bc_Z ]mocV[b7 6b\Y ^QXSQcm nc_c
]mocV[b CD5G1B45 WYX^V^^lZ gY[\ eY\_b_eQ `aY]Vc b\VUdojYZ SYUC
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; b_WQ\V^Yo5 nc_ aViV^YV c_WV ^V S`_\^V T_UYcbpC Vb\Y _UY^ YX eY\_b_e_S
[diQVc5 Q \oR_Z YX VT_ b_bVUVZ `a_T_\_UQ\bp5 `_XSQ\ b\dTd Y5 U_WUQSiYbm
VT_5 SXp\ _U^d YX SY\_[5 ^Y[c_ R_\miV ^V b]_WVc [diQcm5 `_[Q `VaSlZ eY6
\_b_e ^V ^QblcYcbp ‑ SVUm U_ nc_T_ ]_]V^cQ VT_ b_bVU cQ[ Y RdUVc bYUVcm b
_U^_Z SY\[_Z5 Q b\dTQ ‑ bc_pcm XQ VT_ b`Y^_Z7



>;; @QaQ\\V\m^lV `a_TaQ]]l Y aQXUV\pV]lV UQ^^lV

8QUQhQ _ eY\_b_eQf `_XS_\pVc cQ[WV `a_Y\\obcaYa_SQcm `a_R\V]d aV6
bdab^_T_ T_\_UQ^Yp 1B5C?EB35 CD1BF1D9?> @B?2<5=25 [_TUQ `a_gVbb RVb[_^Vh^_
`_Sc_apVc `_`lc[Y XQfSQcQ ^dW^lf V]d aVbdab_S5 ^_ YX6XQ ^V`aQSY\m^_T_
`_bca_V^Yp bYbcV]l SXQY]_Yb[\ohV^YZ Y\Y `\Q^Ya_SQ^Yp ^Y[_TUQ Yf ^V `_6
\dhQVc7 5_`dbcY]5 eY\_b_el5 ^V cVapp eY\_b_eb[_T_ _c^_iV^Yp [ WYX^Y5
_RaV\Y5 cV] ^V ]V^VV5 c_\Y[d XUaQS_T_ b]lb\Q Y aViY\Y5 hc_ [QWU_]d5 [c_
`a_bYUYc ]Y^dcd b _U^_Z SY\[_Z5 b\VUdVc `_\_WYcm Vݷ _RaQc^_ ^Q bc_\5 `_U_6
WUQcm UVbpcm ]Y^dc Y c_TUQ dWV `_Sc_aYcm `_`lc[d7 CQ[_V a_bc_V`ݷ Y _hV6
SYU^_Vݷ aViV^YV `aYS_UYc S]Vbc_ cd`Y[Q [ aVbdab^_]d T_\_UQ^YoC Vb\Y SbV
eY\_b_el _U^_SaV]V^^_ S_Xm]dc `_ SY\[V5 c_ hVaVX ]Y^dcd _^Y ‑ _`pcm WV
_U^_SaV]V^^_ ‑ `_\_WQc SY\[Y _RaQc^_5 UadW^_ `_U_WUdc UVbpcm ]Y^dc Y
b^_SQ ‑ dSl5 _U^_SaV]V^^_ ‑ S_Xm]dc \VSlV SY\[Y7 3 Q^T\YZb[_] pXl[V U\p
cQ[_Z bYcdQgYY Y]VVcbp cVa]Y^ <9F5<?3; 1S `a_cYS_`_\_W^_bcm 4514<?3; ’d27
@a_R\V]l `_U_R^_T_ a_UQ hQjV SbVT_ aViQocbp SSVUV^YV] S bYbcV]d UQchY6
[Q b\dhQZ^lf hYbV\5 _`aVUV\pojVT_5 hVaVX [Q[_Z Y^cVaSQ\ SaV]V^Y b\VUdVc
`_Sc_aYcm `_`lc[dD S `aY]V^V^YY [ eY\_b_eQ] ]_W^_ `aVU\_WYcm [QWU_6
]d YX ^Yf5 `_\_WYS SY\[d `_b\V ]Y^dcl RVXdb`Vi^_T_ _WYUQ^Yp5 Ra_bYcm
YTaQ\m^do [_bcm Y `_Sc_aYcm `_`lc[d SXpcYp SY\_[ hVaVX bc_\m[_ ]Y^dc5
b[_\m[_ _h[_S Sl`QUVc ^Q [_bcY7 >QU_ b[QXQcm5 hc_ b_SaV]V^^lV aVQ\YXQgYY
]mocV[b_S _Rlh^_ `_XS_\poc _TaQ^YhYcm SaV]p R\_[Ya_S[Y SlXSQSiVT_ `a_6
gVbbQ ^V[Y] XQUQ^^l] cQZ]6Qdc_]5 ^_ Yb`_\mX_SQcm ncd S_X]_W^_bcm b\VUdVc
Q[[daQc^_5 hc_Rl ^V dbca_Ycm bYcdQgYo T_\_UQ^Yp7

3 [^YTV d@f N7 CQ^^V^RQd] `aYS_UYc aViV^YVA5 S [_c_a_] eY\_b_el5 `_U6
[aV`\ppbm5 `aY nc_] ^V ]ViQoc ^Y[_]d5 [a_]V bS_Yf b_bVUVZ7 3 nc_] aViV6
^YY [QWU_]d eY\_b_ed b__cSVcbcSdVc `VaV]V^^Qp5 faQ^pjQp VT_ b_bc_p^YVC
8E>7BI5 D89>;9>7 Y\Y 51D9>7BD ]QbbYS ncYf `VaV]V^^lf ^QX_Sݷ] CD1D57 ;a_6
]V c_T_5 [QWU_]d eY\_b_ed b__cSVcbcSdVc US_Yh^lZ bV]Qe_a5 ^Q [_c_a_]
_^ R\_[YadVcbp U_ c_T_ ]_]V^cQ5 [_TUQ V]d RdUVc ]_W^_ `aYbcd`Ycm [ caQ6
`VXV5 hc_Rl `aY nc_] ^Y[_]d ^V ]ViQcm7 CQ[_Sl] bhYcQVcbp ]_]V^c5 [_TUQ
^Y _UY^ YX VT_ b_bVUVZ 1^Y b\VSQ5 ^Y b`aQSQ2 ^V `aYbcd`Y\ [ VUV Y ^V `aY^p\
aViV^YV `aYbcd`Qcm [ VUV7 6b\Y S c_c ]_]V^c5 [_TUQ eY\_b_e `a_T_\_UQ\bp5
_RQ b_bVUQ aQX]li\p\Y5 eY\_b_e bQ] bVRV `_U^Y]QVc bS_Z bV]Qe_a5 `_XS_6
\pp bQ]_]d bVRV ^QhQcm caQ`VXd5 c_ Vbcm Sl`_\^pVc _`VaQgYo E@D Vb\Y WV
_UY^ YX b_bVUVZ S nc_c ]_]V^c V\5 eY\_b_e bS_Z bV]Qe_a _bcQS\pVc ^d\V6
Sl]7 >Vb[_\m[Y]Y iQTQ]Y `_XWV eY\_b_e `lcQVcbp _`dbcYcm b_RbcSV^^lZ
bV]Qe_a5 hc_ dUQݷcbp V]d5 c_\m[_ Vb\Y `VaVU ncY] _^ VT_ SXS7\ݷ 3 `a_cYS^_]
b\dhQV eY\_b_e RdUVc WUQcm S aVWY]V R\_[Ya_S[Y ^Q bV]Qe_aV U_ cVf `_a5
`_[Q b_bVU5 dc_\YS T_\_U5 ^V `aVU\_WYc V]d `_U[aV`Ycmbp7 @aY nc_] eY\_6
b_e `aYbcd`Yc [ caQ`VXV c_\m[_ S c_] b\dhQV5 Vb\Y Sc_a_Z VT_ b_bVU cQ[WV S
^Qbc_pjYZ ]_]V^c ^V VbcD S `a_cYS^_] b\dhQV _^ `a_U_\WYc WUQcm5 d`_SQp
^Q c_5 hc_ dWV Sc_a_Z b_bVU5 ^QblcYSiYbm5 ^Q`_]^Yc ^QiV]d ]dUaVgd5 hc_
`aYi\_ SaV]p dc_\Ycm T_\_U7

A>Qi cV[bc5 `aYSVUV^^lZ ^YWV5 _c aViV^Yp CQ^^V^RQd]Q ^Vb[_\m[_ _c\YhQVcbp7
B4_\_UV^5 Ud]QVc5 [diQVc 1Q^T\727
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?c]VcY]5 hc_ S nc_] aViV^YY ]mocV[bl5 bSpXQ^^lV b SY\[Q]Y5 _[QXlSQ6
ocbp ^V ^dW^lC Q\T_aYc] Y cQ[ TQaQ^cYadVc5 hc_ USQ eY\_b_eQ ^V `_`lcQ6
ocbp bfSQcYcm _U^d SY\[d _U^_SaV]V^^_7 8Qc_ ^Q] `_caVRdVcbp _UY^ _RjYZ
]mocV[b U\p XQjYcl ]QbbYSQ CD1D57 B__cSVcbcSdojYZ [_U `aYSVUݷ^ ^YWV7
GV^caQ\m^_V ]Vbc_ S [ݷ^ XQ^Y]QVc ed^[gYp D5CD7 B Vݷ `_]_jmo [QWUlZ
eY\_b_e5 `a_T_\_UQSiYbm5 _`aVUV\pVc5 b\VUdVc \Y V]d `ap]_ bVZhQb `aYbcd6
`Qcm [ caQ`VXV7 Dc_\YS T_\_U5 eY\_b_e SlXlSQVc ed^[gYo D5CD U\p b_bVUVZ
1nc_ Y Vbcm ^QiV \oRVX^_V `aVU\_WV^YV `_U[aV`Ycmbp25 S aVXd\mcQcV hVT_5
Vb\Y b__cSVcbcSdojYZ b_bVU T_\_UV^5 Q b_bVUY b_bVUQ S nc_c ]_]V^c ^V VUpc5
`a_Ybf_UYc SXSVUV^YV ]mocV[bQ Y eY\_b_e5 ^Qf_UYSiYZbp S b_bc_p^YY R\_6
[Ya_S[Y ^Q 5[ݷ^ `aYbcd`QVc [ caQ`VXV7
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BQ]_V Y^cVaVb^_V XUVbm ‑ nc_ c_5 hc_ UQWV cQ[_V b\_W^_V Y `_6bS_V]d [aQbY6
S_V aViV^YV _[QXlSQVcbp ^V b_SbV] `aQSY\m^l]7 >Vb]_cap ^Q c_5 hc_ XUVbm
Sa_UV Rl ^Vc ^Y[Q[Yf cQZ]6Qdc_S5 ^Qi Q\T_aYc] _[QXlSQVcbp `_USVaWV^ `a_6
R\V]V T_\_UQ^YpC Vb\Y5 [ `aY]Vad5 eY\_b_el b ^_]VaQ]Y : Y < _[QWdcbp YX6
apU^l]Y haVS_dT_U^Y[Q]Y Y RdUdc ^Qb\QWUQcmbp `_VUQ^YV] b`QTVccY bc_\m
U_\T_ Y bc_\m hQbc_5 hc_ SUS_ݷ] ݷXQ[a_ocݷ Sbo _bm SaV]V^Y5 bYUpjYZ ]VWUd
^Y]Y eY\_b_e ❷ ; RdUVc Sl^dWUV^ `_\_WYcm XdRl ^Q `_\[d5 Y5 S _c\YhYV _c
T_\_UQ^Yp5 S_X^Y[QojVT_ `aY XQfSQcQf b cQZ]6QdcQ]Y5 XUVbm ^Y[Q[_Z UQchY[
b\dhQZ^lf hYbV\ ^V `_]_WVc7

6jݷ _U^_ aViV^YV5 `aY [_c_a_] ^Y _UY^ YX eY\_b_e_S ^V ]ViQVc [d6
iQcm ^Y[_]d5 [a_]V bS_Yf b_bVUVZ5 Rl\_ `aVU\_WV^_ Q]VaY[Q^b[Y]Y dhݷ^l6
]Y ;7 =7HQ^UY Y 5W7=Yba_Z 1T7 V1>9 L81>4I5 S1I145F V9CB127 Nc_ aViV6
^YV ^V `_USVaWV^_ `a_R\V]V T_\_UQ^YpD Y^_Z S_`a_b5 hc_ S]Vbc_ ]mocV[6
b_S U\p bY^fa_^YXQgYY Yb`_\mXdVcbp _R]V^ b__RjV^Yp]Y7 3Y\[Y S aViV^YY
HQ^UY6=Ybal S__RjV ^Y[_TUQ ^V [\QUdcbp ^Q bc_\C eY\_b_el UVaWQc SY\[Y
S ad[Qf Y `VaVUQoc Yf b_bVUd 1\VSdo ‑ \VS_]d5 `aQSdo ‑ `aQS_]d2 `_ Yf
`a_bmRV5 c_ Vbcm [QWUQp SY\[Q S [QWUlZ ]_]V^c SaV]V^Y ^Qf_UYcbp S ad[V
_U^_T_ YX USdf eY\_b_e_S7 3Y\[Q ]_WVc Rlcm hYbc_Z Y TapX^_ZD SY\[Q bcQ6
^_SYcbp TapX^_Z5 [_TUQ Vݷ Yb`_\mXdoc U\p VUl5 ^_ [QWUlZ eY\_b_e5 `a_cV6
aVS SY\[d bQ\eVc[_Z5 ]_WVc bUV\Qcm Vݷ hYbc_Z5 Y Y]V^^_ cQ[ ^QiY SVW\YSlV
eY\_b_el Y `_bcd`Qoc5 `aVWUV hV] `VaVUQcm SY\[d b_bVUd7 9X^QhQ\m^_ SbV
SY\[Y bhYcQocbp TapX^l]YD nc_ ^V b_SbV] \_TYh^_ S ^QiYf UV[_aQgYpf5 ^_
U\p aViV^Yp XQUQhY ^dW^_ bhYcQcm Y]V^^_ cQ[7

AViYS `_U[aV`Ycmbp5 eY\_b_e `a_SVapVc5 Vbcm \Y d ^VT_ _RV SY\[Y7 5\p
[QWU_Z ^VU_bcQojVZ SY\[Y _^ ^Q`aQS\pVc b__cSVcbcSdojV]d b_bVUd `a_bmRd
_ `VaVUQhV SY\[Y5 `_b\V hVT_5 Vb\Y f_cp Rl _U^d `a_bmRd `aYi\_bm `VaVUQcm
1c_ Vbcm f_cp Rl _U^_Z SY\[Y d ^VT_ ^Vc25 WUݷc5 `_[Q V]d UQUdc SY\[Y5 Y c_TUQ
^QhY^QVc [diQcm7 6b\Y d eY\_b_eQ Vbcm _RV SY\[Y5 _^ ]_WVc ^QhQcm [diQcm
^V]VU\V^^_7

5VZbcSYp eY\_b_eQ `aY `_\dhV^YY _c b_bVUQ `a_bmRl _ `aVU_bcQS\V^YY
SY\[Y XQSYbpc _c c_T_5 hYbcQp ncQ SY\[Q Y\Y TapX^Qp7 6b\Y SY\[Q TapX^Qp5
eY\_b_e `a_cYaQVc V5ݷ UV\Qp hYbc_Z5 Y `VaVUQݷc b_bVUdD Y^cVaVb^_5 hc_ eY6
\_b_e `aY nc_] ]_WVc Rlcm T_\_UV^D S nc_] b\dhQV SY\[d _^ Sbݷ aQS^_ _cUQݷc5
^_ b_`a_S_WUQVc `VaVUQhd `a_bmR_Z SVa^dcm SY\[d5 [_TUQ b_bVU `_U[aV`Ycbp7
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6b\Y WV SY\[Q hYbcQp5 eY\_b_e _bcQS\pVc Vݷ `aY bVRV5 ^_ XQ`_]Y^QVc5 hc_ b_6
bVU `a_bY\ V]d ncd SY\[d _cUQcm7 8QSVaiQp caQ`VXd5 eY\_b_e Sb`_]Y^QVc5 ^V
`a_bY\ \Y [c_6c_ YX b_bVUVZ SY\[Y5 Y Vb\Y `a_bY\ ‑ `a_cYaQVc b__cSVcbcSd6
ojdo SY\[d5 UV\Qp Vݷ hYbc_Z5 Y _cUQݷc b_bVUd7 CV`Vam ]l ]_WV] U_TQUQcmbp5
`_hV]d YX^QhQ\m^_ SbV SY\[Y bhYcQocbp TapX^l]YC Vb\Y Ybf_U^_ bhYcQcm Yf
hYbcl]Y5 ^Y _UY^ eY\_b_e ^V _cUQbc bS_o SY\[d b_bVUd ‑ Y5 b\VU_SQcV\m^_5
^Y _UY^ ^V b]_WVc `aYbcd`Ycm [ VUV7

@a_R\V]Q T_\_UQ^Yp cdc b^Y]QVcbp [Q[ aQX hVaVX b]V^d bcQcdbQ SY\_[
1hYbclV6TapX^lV27 6b\Y Rl ݷhYbc_cQݷ SY\_[ ^V dhYclSQ\Qbm5 ^V S ]Vad Q[6
cYS^lV b_bVUY ]_T\Y Rl c_ Y UV\_ SlUݷaTYSQcm SY\[Y YX ad[ _cUV\m^_ SXpc_T_
eY\_b_eQ5 [_c_a_]d ^V `_SVX\_7 ;_^Vh^_5 _cUQSQp SY\[d5 T_\_U^lZ eY\_b_e
SbVTUQ `a_bY\ Rl Vݷ SVa^dcm5 Y b_bVUY V]d Rl Vݷ UQWV S_XSaQjQ\Y ‑ \Yim
U\p c_T_5 hc_Rl VUSQ \Y ^V baQXd _`pcm `_caVR_SQcm Vݷ ^QXQUD cQ[_Z ]_]V^c5
[_TUQ d eY\_b_eQ Vbcm _RV SY\[Y baQXd5 ]_T Rl ^V ^QbcQcm ^Y[_TUQ7 >_ `aQ6
S_ eY\_b_eQ _bcQSYcm bVRV SY\[d5 [_TUQ _^Q hYbcQp5 _X^QhQVc5 hc_ eY\_b_e5
T_c_SlZ S_b`_\mX_SQcmbp SY\[_Z 1[Q[ c_\m[_ `_\dhYc Sc_ado25 ^_ Vjݷ ^V
S_b`_\mX_SQSiYZbp Vo5 ^V _cUQݷc SY\[d U_ cVf `_a5 `_[Q _UY^ aQX ^V `_Vbc7
3 cQ[_Z bYbcV]V SaV]p _WYUQ^Yp U_ ^QhQ\Q caQ`VXl SbVTUQ RdUVc [_^Vh^l]7

8QSVaiY] _RbdWUV^YV XQUQhY _ eY\_b_eQf S_`a_b_] _ c_]5 `_hV]d Yf
Y]V^^_ `pcm7 =^_TYV b`VgYQ\Ybcl `_\QTQoc5 hc_ nc_ hYb\_ 5VZ[bcaQ SlRaQ\
b\dhQZ^_5 YX nbcVcYhVb[Yf Y\Y [Q[Yf6c_ UadTYf S^VcVf^YhVb[Yf b__RaQWV6
^YZ5 ^_ nc_ ^V cQ[D S UVZbcSYcV\m^_bcY Y]V^^_ `aY `pcY UVZbcSdojYf \YgQf
XQUQhQ `aY_RaVcQVc [Q[_Z6c_ b]lb\5 Y bVZhQb ]l S nc_] dRVUY]bp7

@aY ^Q\YhYY d ^Qb SbVT_ _U^_T_ eY\_b_eQ XQUQhQ Sla_WUQVcbpC ^Y[Q[Yf
SXQY]_Yb[\ohV^YZ R_\miV ^Vc5 bYcdQgYp cd`Y[Q ^VS_X]_W^Q5 eY\_b_e [d6
iQVc5 [_TUQ V]d SXUd]QVcbp 1[_^Vh^_5 SY\_[ V]d `aYUݷcbp Sbݷ WV SlUQcm USV2
Y ^Y[c_ V]d S nc_] ^V ]ViQVc7 Nc_c b\dhQZ ^Q] `_`a_bcd ^VY^cVaVbV^7 6b\Y
eY\_b_e_S US_V5 c_ e_a]Q\m^_ dbca_Ycm cd`Y[_Sdo bYcdQgYo dWV S_X]_W^_5
^_ `aY R_\VV S^Y]QcV\m^_] SXT\pUV ^Q XQUQhd ]l _R^QadWY]5 hc_ aVQ\YXQ6
gYp5 `aY [_c_a_Z [QWUlZ YX eY\_b_e_S 1`a_gVbb_S2 XQfSQclSQVc [QWUlZ YX
aVbdab_S 1SY\_[2 ^VXQSYbY]_5 YX^QhQ\m^_ YUY_cYh^QC S bQ]_] UV\V5 SY\_[ Sbݷ
aQS^_ fSQcYc c_\m[_ ^Q _U^_T_5 `_hV]d Rl S cQ[_] b\dhQV ^V aQbb]QcaYSQcm
ncY SY\[Y [Q[ _UY^ aVbdab5 Q ^V USQ aQX^lfH >Q`aY]Va5 eY\_b_el ]_T\Y Rl
U_T_S_aYcmbp [\Qbcm SY\[Y S edc\paD aViYS `_U[aV`Ycmbp5 eY\_b_e5 Vb\Y
^dW^_5 WUݷc5 `_[Q edc\pa ^V _[QWVcbp ^Q bc_\V5 RVaݷc VT_ bVRV5 Sl^Y]QVc YX
^VT_ SY\[Y5 [diQVc5 `_b\V hVT_ [\QUݷc SY\[Y _RaQc^_ Y S_XSaQjQVc edc\pa
^Q bc_\7 3 `aY]V^V^YY [ aVQ\m^l] `a_TaQ]]Ybcb[Y] XQUQhQ] nc_ _X^QhQVc5
hc_ USQ Y]VojYfbp `a_gVbbQ SXQY]_Yb[\ohQoc U_bcd` [ aQXUV\pV]l] UQ^6
^l] b `_]_jmo _U^_T_ ]mocV[bQD ^Y[Q[_T_ cd`Y[Q XUVbm5 `_^pc^_V UV\_5 ^V
`_\dhYcbp7

C_ WV bQ]_V ]_W^_ b[QXQcm `a_ b\dhQZ caݷf eY\_b_e_SC SY\_[ ^Q US_Yf
Sbݷ aQS^_ ^V fSQcYc5 cQ[ hc_ S \oR_Z ]_]V^c SaV]V^Y [diQcm ]_WVc c_\m[_
_UY^ YX ^Yf7 6b\Y `_ [Q[_Z6c_ `aYhY^V ^dW^l Y]V^^_ caY SY\[Y5 eY\_b_el
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]_Tdc U_T_S_aYcmbp5 [ `aY]Vad5 `aYUSYTQcm [ bVRV R\oU_ b_ b`QTVccY5 Y \Yim
`_b\V nc_T_ RaQcm SY\[Y5 Q `_b\V caQ`VXl R\oU_ _c_USYTQcmD _`pcm6cQ[Y5 SXQ6
Y]_Yb[\ohV^YV XUVbm _RVb`VhYSQVcbp _U^Y] ]mocV[b_]5 Y ^Y[Q[Yf cd`Y[_S
^V S_X^Y[QVc7

@aY ^Q\YhYY hVclaݷf eY\_b_e_S bYcdQgYp db\_W^pVcbp5 `_b[_\m[d [d6
iQcm ]_Tdc dWV US_VD ^_ Y XUVbm ]_W^_ _R^QadWYcm5 hc_ XQUQhQ Y]VVc d`a_6
jݷ^^_V aViV^YV7 ;_TUQ _UY^ YX eY\_b_e_S `_U[aV`\pVcbp5 [diQcm _U^_SaV6
]V^^_ b ^Y] ]_WVc \Yim c_c5 [c_ bYUYc ^Q`a_cYS7 9^QhV T_S_ap5 eY\_b_el
]_Tdc Vbcm b`QTVccY Yb[\ohYcV\m^_ eY[bYa_SQ^^l]Y `QaQ]YD S^dcaY [QW6
U_Z YX USdf `Qa [_^e\Y[cQ U_bcd`Q [ SY\[Q] `a_YX_ZcY ^V ]_WVc7 3 cVa]Y6
^Qf eY\_b_e_S5 SY\_[ Y R\oUQ ]_W^_ `aVU\_WYcm5 ^Q`aY]Va5 cQ[_V aViV^YVC
R\oU_5 bc_pjVV ^Q bc_\V5 bUV\Qcm ^V [adT\l]5 Q Slcp^dcl] ^Q ]Q^Va bV\6ݷ
U_h^Ygl5 Y `_bcQSYcm VT_ cQ[5 hc_Rl Ybf_U^_ _^_ bS_Y]Y [_^gQ]Y b]_caV\_
]VWUd bYUpjYf7 AViYS `_Vbcm5 eY\_b_e b]_caYc ^Q `_\_WV^YV R\oUQD Vb6
\Y _^_ bc_Yc _U^Y] [_^g_] [ ^V]d5 eY\_b_e `a_bc_ ^QhY^QVc caQ`VXd5 Vb\Y
R\oU_ bc_Yc S [_^VZcaQ\m^ݷ `_\_WV^YY5ݷ eY\_b_e VT_ `_S_aQhYSQVc _U^Y]
YX [_^g_S [ bVRV5 Y c_\m[_ Vb\Y R\oU_ aQXSݷa^dc_ `_`Vaݷ[ 1hc_ ]_WVc Y]Vcm
]Vbc_ \Yim S b\dhQV5 Vb\Y _UY^ Y\Y _RQ eY\_b_eQ YX `a_cYS_`_\_W^_Z `Q6
al bVZhQb [Q[ aQX [diQoc25 eY\_b_e WUݷc5 `_[Q R\oU_ ^V SVa^ݷcbp S ^VZ6
caQ\m^_V `_\_WV^YV7 3 aVQ\m^_Z `a_TaQ]]Ybcb[_Z XQUQhV ]_W^_ `aY]V^Ycm5
^Q`aY]Va5 dWV YXSVbc^lZ ^Q] Q\T_aYc] hVaVU_SQ^YpD ]_W^_ cQ[WV XQSVbcY
`VaV]V^^do5 S [_c_a_Z RdUVc faQ^Ycmbp S SYUV hVclaݷf \_TYhVb[Yf e\QT_S
b`Yb_[ eY\_b_e_S5 `aY^Y]QojYf `Yjd \YR_ ^Q]VaV^^lf nc_ UV\Qcm5 Y c7 U7

CQ[ Y\Y Y^QhV5 aViV^YV U\p USdf `Qa ]_W^_ bUV\Qcm [QhVbcSV^^_ `a_jV5
^VWV\Y U\p `pcY UVZbcSdojYf \Yg7 9]V^^_ hYb\_ `pcm _[QXlSQVcbp ]Y^Y6
]Q\m^l]5 `aY [_c_a_] XQUQhQ _R _RVUQojYf eY\_b_eQf ^V U_`db[QVc d`a_6
jݷ^^lf aViV^YZD `aY nc_] U\p R�_\miVT_ hYb\Q eY\_b_e_S aViV^YV [_^gV`6
cdQ\m^_ RdUVc c_h^_ cQ[Y] WV5 [Q[ U\p `pcY5 _c\YhQpbm hYbc_ [_\YhVbcSV^^_7

@7;7<7 4aQe _WYUQ^Yp

BdjVbcSdoc aQX\Yh^lV `_Uf_Ul [ QSc_]QcYhVb[_]d _cb\VWYSQ^Yo ^Q6
bcd`\V^Yp cd`Y[_Slf bYcdQgYZ5 Y5 `_WQ\dZ5 bQ]lZ `a_bc_Z YX ^Yf _b^_SQ^
^Q Q^Q\YXV cQ[ ^QXlSQV]_T_ TaQeQ _WYUQ^Yp ‑ USdU_\m^_T_ _aYV^cYa_6
SQ^^_T_ TaQeQ5 SVaiY^l [_c_a_T_ b__cSVcbcSdoc `a_gVbbQ] 1`VaSQp U_\p2 Y
aVbdabQ] 1Sc_aQp U_\p27 BYcdQgYp a_gVbb`ݷ ]_^_`_\m^_ S\QUVVc aVbdab_]ݷ
YX_RaQWQVcbp _aYV^cYa_SQ^^_Z UdT_Z _c aVbdabQ [ `a_gVbbdD bYcdQgYp a_6`ݷ
gVbb XQR\_[Ya_SQ^ S _WYUQ^YY _bS_R_WUV^Yp aVbdabQݷ YX_RaQWQVcbp UdT_Z
_c `a_gVbbQ [ aVbdabd7 @_pS\V^YV S TaQeV _WYUQ^Yp _aYV^cYa_SQ^^lf
gY[\_S _X^QhQVc5 hc_ bYbcV]Q XQi\Q S cd`Y[7

>Q aYb7 @7@ UQ^l `aY]Val TaQeQ _WYUQ^Yp7 B\VSQ `_[QXQ^ TaQe _WYUQ6
^Yp b hVclam]p `a_gVbbQ]Y Y iVbcmo aVbdabQ]YD S nc_Z bYbcV]V cd`Y[_S_Z
bYcdQgYY `_[Q ^Vc7 3 bVaVUY^V `aYSVUݷ^ `aY]Va `a_bcVZiVZ cd`Y[_S_Z bY6
cdQgYY 1nc_c `aY]Va ^Q]Y dWV aQbb]QcaYSQ\bp ^Q bca7 >:@27 B`aQSQ `_[QXQ^
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AYb7 @7@7 @aY]Val TaQeQ _WYUQ^Yp

TaQe _WYUQ^Yp U\p XQUQhY _ `pcY eY\_b_eQf S c_c ]_]V^c5 [_TUQ SbV `pcVa_
SXp\Y `_ _U^_Z 1\VS_Z2 SY\[V7

AVUd[gYp TaQeQ _WYUQ^Yp b_bc_Yc S `_iQT_S_] _cRaQblSQ^YY _c ^VT_
UdT5 Y]VojYf ^QhQ\_ S SVaiY^V5 S [_c_ado ^Y _U^Q UdTQ ^V Sf_UYc5 Y\Y [_^Vg
S SVaiY^V5 YX [_c_a_Z ^Y _U^Q UdTQ ^V Slf_UYc7 6b\Y S [Q[_Z6c_ ]_]V^c
S TaQeV Vjݷ _bcQocbp UdTY5 ^_ ^Y _U^Q YX ^Yf ^V ]_WVc Rlcm _cRa_iV^Q5
[_^bcQcYadVcbp ^Qbcd`\V^YV bYcdQgYY cd`Y[Q7

3 bYbcV]Qf5 TUV [_\YhVbcS_ aQXUV\pV]lf UQ^^lf Y _RaQjQojYfbp [ ^Y]
`a_gVbb_S UV\QVc cd`Y[_SlV bYcdQgYY `aQ[cYhVb[Y ^VYXRVW^l]Y5 _RaQjV6
^Yp [ aQXUV\pV]l] UQ^^l] _RkVUY^poc S caQ^XQ[gYY 5 [QWUQp YX [_c_6
alf U_ bS_VT_ XQSVaiV^Yp `_]^Yc5 [Q[YV YX UQ^^lf `_]V^p\Q5 Y ]_WVc Rlcm
`_USVaT^dcQ _c[Qcd 5 `aY [_c_a_] SbV YX]V^ݷ^^lV X^QhV^Yp S_bbcQ^QS\YSQ6
ocbp [ b_bc_p^Yo5 Y]VSiV]d ]Vbc_ ^Q ]_]V^c ^QhQ\Q caQ^XQ[gYY7 3 TaQeV
_WYUQ^Yp S nc_] b\dhQV eYTdaYadoc ^V `a_gVbbl5 Q caQ^XQ[gYY7 BYbcV]Q
`VaY_UYhVb[Y `a_YXS_UYc aVUd[gYo TaQeQ _WYUQ^Yp5 Q `aY _R^QadWV^YY
_aYV^cYa_SQ^^_T_ gY[\Q baQS^YSQVc bc_Y]_bcm _c[QcQ [QWU_Z YX caQ^XQ[6
gYZ5 dhQbcSdojYf S gY[\V5 Y5 _c[QcYS bQ]do UViݷSdo5 `a_U_\WQVc aVUd[6
gYo TaQeQ _WYUQ^Yp5 `_[Q _^ ^V _`dbcVVc7 CQ[_Z caQ^XQ[gY_^^lZ U_bcd`
[ UQ^^l] `aY]V^pVcbp S bYbcV]Qf d`aQS\V^Yp RQXQ]Y UQ^^lf 1BD2527 B`_6
b_R^_bcm caQ^XQ[gYY _c[QclSQcmbp [ ^QhQ\d bdjVbcSV^^_ _c\YhQVc Vݷ _c [aY6
cYhVb[_Z bV[gYYD S`a_hV]5 [aYcYhVb[YV bV[gYY `aY caQ^XQ[gY_^^_] U_bcd`V
c_WV `aYf_UYcbp `aY]V^pcm5 ^_ _^Y bS_Upcbp [ c_]d5 hc_Rl `a_hYcQcm Y\Y
_R^_SYcm _U^d XQ`Ybm S RQXV UQ^^lf Y `_]VcYcm ncd XQ`Ybm [Q[ XQ[aV`\ݷ^^do
XQ caQ^XQ[gYVZ5 cQ[ hc_ caQ^XQ[gYp XQ SaV]p bS_VZ aQR_cl ]_WVc `_RlSQcm
S YXapU^_] [_\YhVbcSV [aYcYhVb[Yf bV[gYZ7 CaQ^XQ[gY_^^Qp ]_UV\m aQR_6
cl `_XS_\pVc ^V XQS_UYcm `_ ]mocV[bd U\p [QWU_Z XQ`YbY5 hc_ `aY ^Q\YhYY
^Vb[_\m[Yf ]Y\\YQaU_S XQ`YbVZ `_`a_bcd cVf^YhVb[Y ^VS_X]_W^_7

@7;7=7 @a_R\V]Q hYcQcV\VZ Y `YbQcV\VZ

6jݷ _UY^ Y^cVaVb^lZ `aY]Va bSpXQ^ b RQX_Z UQ^^lf5 [ [_c_a_Z _U^Y `a_6
gVbbl 2ݷhYcQcV\Yݷ1 ^dWUQocbp c_\m[_ S U_bcd`V ^Q hcV^YV5 Q UadTYV YbQ6`ݷ1
cV\Y2ݷ ]_Tdc `a_YXS_UYcm XQ`Ybm 1Y hcV^YV5 aQXd]VVcbp5 c_WV27 ;Q[ ]l ^V_U6
^_[aQc^_ dRVWUQ\Ybm5 U_bcd` ^Vb[_\m[Yf `a_gVbb_S ^Q XQ`Ybm _U^Yf Y cVf WV



>;A @QaQ\\V\m^lV `a_TaQ]]l Y aQXUV\pV]lV UQ^^lV

UQ^^lf `aYS_UYc [ `a_R\V]Q] 1bYcdQgYp] T_^_[27 5QWV Vb\Y ]_UYeY[QgYVZ
aQXUV\pV]lf UQ^^lf XQ^Y]QVcbp c_\m[_ _UY^ YX USdf Y\Y ^Vb[_\m[Yf `a_gVb6
b_S5 Q _bcQ\m^lV U_S_\mbcSdocbp Yf hcV^YV]5 nc_ Sbݷ aQS^_ ]_WVc `aYSVbcY
[ bYcdQgYY T_^_[5 ]l SYUV\Y cQ[_V S `aY]VaV b `_Ubhݷc_] _bcQc[_S UV^VT
^Q RQ^[_Sb[Yf bhVcQf 1b]7 bca7 =BB27 3 c_ WV SaV]p `a_gVbbl5 _RaQjQojYVbp
[ UQ^^l] _U^_SaV]V^^_5 ^_ c_\m[_ ^Q hcV^YV 1RVX S]ViQcV\mbcSQ `YidjYf
`a_gVbb_S25 `_]ViQcm UadT UadTd ^V ]_Tdc7 8QUQhQ hYcQcV\VZ Y `YbQcV\VZ b_6
bc_Yc S c_]5 hc_Rl `_XS_\Ycm _U^_SaV]V^^lZ U_bcd` [ UQ^^l] `a_YXS_\m^_6
]d hYb\d hYcQcV\VZ5 ^_ `aY nc_] cQ[5 hc_Rl ^Q\YhYV f_cp Rl _U^_T_ hYcQcV\p
Yb[\ohQ\_ U_bcd` `YbQcV\VZ5 Q ^Q\YhYV f_cp Rl _U^_T_ `YbQcV\p Yb[\ohQ\_
U_bcd` S__RjV [_T_ Rl c_ ^Y Rl\_5 S[\ohQp Y hYcQcV\VZ7

5\p aViV^Yp XQUQhY SSVUݷ] _Rjdo `VaV]V^^do5 [_c_aQp RdUVc `_[QXl6
SQcm cV[djVV [_\YhVbcS_ hYcQcV\VZ 1^QX_Sݷ] Vݷ B3 _c b\_S B5145BC 3?E>D27
Nc_ `_XS_\Yc `VaS_]d `aYiVUiV]d hYcQcV\o dX^Qcm5 hc_ _^ `VaSlZ5 Y R\_6
[Ya_SQcm U_bcd` [ RQXV U\p `YbQcV\VZ5 Q `_b\VU^V]d df_UpjV]d hYcQcV\o ‑
dX^Qcm5 hc_ _^ `_b\VU^YZ5 Y aQXR\_[Ya_SQcm U_bcd`7 8UVbm `aYUݷcbp _RaQ6
cYcm S^Y]Q^YV5 hc_ b^Y]Qcm R\_[Ya_S[d U_bcd`Q S_ ]^_TYf b\dhQpf RdUVc
Sl^dWUV^ ^V c_c5 [c_ Vݷ dbcQ^_SY\5 cQ[ hc_ ]mocV[b XUVbm ^V T_UYcbpD `_nc_6
]d U\p R\_[Ya_S[Y U_bcd`Q [ UQ^^l] ‑ cV]5 [_c_alV `Yidcbp `YbQcV\p]Y
Y hYcQocbp hYcQcV\p]Y ‑ ]l S_b`_\mXdV]bp US_Yh^l] bV]Qe_a_]5 [_c_alZ
^QX_Sݷ] 42h1335CC7 ;a_]V c_T_5 U\p XQjYcl gV\_bc^_bcY `VaV]V^^_Z B3 ^Q]
`_caVRdVcbp ]mocV[b5 [_c_alZ ]l ^QX_Sݷ] B3h=ED5H7

@a_gVUdaQ XQ`YbY S _R\Qbcm _RjYf UQ^^lf 2ݷYbQcV\m`ݷ1 RdUVc U_bcQc_h^_
`a_bc_ZC

F?94 GB9D5B17772
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@a_gVUdaQ ݷhYcQcV\pݷ _[QWVcbp bdjVbcSV^^_ b\_W^VV5 `_b[_\m[d caVRdVc
]Q^Y`d\pgYZ b `VaV]V^^_Z B37 HYcQcV\m `aVWUV SbVT_ `a_SVapVc5 ^V `VaSlZ
\Y _^ baVUY hYcQcV\VZ7 6b\Y Vbcm UadTYV hYcQcV\Y5 aQR_cQojYV S ^Qbc_pjYZ
]_]V^c b _RjVZ `Q]pcmo5 hYcQcV\m `a_bc_ `aYb_VUY^pVcbp [ ^Y]5 _caQXYS
eQ[c bS_VT_ `aYbdcbcSYp S `VaV]V^^_Z B3D Vb\Y WV UadTYf hYcQcV\VZ ^Vc5
`VaSlZ `aYiVUiYZ hYcQcV\m U_\WV^ RdUVc `_\dhYcm U_bcd` S bV[gYo 1U\p
SbVf hYcQcV\VZ baQXd25 S_X]_W^_5 U_WUQSiYbm5 `_[Q bV[gYo ^V _bS_R_UYc `Y6
bQcV\m7 5\p nc_T_ `VaSlZ hYcQcV\m b^QhQ\Q U_WYUQVcbp5 `_[Q [aYcYhVb[do
bV[gYo ^V `_[Y^Vc `YbQcV\m 1Vb\Y5 [_^Vh^_5 _^ cQ] Vbcm2 ‑ nc_ UV\QVcbp _`db6
[Q^YV] bV]Qe_aQ 42h1335CC7 6b\Y S nc_ SaV]p [ Sf_Ud S [aYcYhVb[do bV[gYo
`_U_ZUdc UadTYV hYcQcV\Y5 _^Y R\_[Yadocbp ^Q ]mocV[bV5 XQjYjQojV] `V6
aV]V^^do B3 1B3h=ED5H S nc_c ]_]V^c Sbݷ Vjݷ dUVaWYSQVc hYcQcV\m5 `aYiVU6
iYZ `VaSl]27 ;_TUQ Sf_U S [aYcYhVb[do bV[gYo _[QWVcbp _c[alc5 `VaSlZ



@7;7 ;\QbbYhVb[YV XQUQhY SXQY]_Yb[\ohV^Yp >;B

YX `aYiVUiYf hYcQcV\VZ bd]VVc _`dbcYcm bV]Qe_a5 `_b\V hVT_ _c`dbcYc ]mo6
cV[b B3h=ED5H5 hc_ `_XS_\Yc XQf_UYcm S bV[gYo Y UadTY] hYcQcV\p]7 3lf_Up
YX [aYcYhVb[_Z bV[gYY5 [QWUlZ hYcQcV\m RdUVc _caQWQcm eQ[c bS_VT_ Sl6
f_UQ S `VaV]V^^_Z B35 `a_SVapcm5 ^V `_b\VU^YZ \Y _^5 Y Vb\Y `_b\VU^YZ ‑
`_U^Y]Qcm bV]Qe_a 42h1335CC5 aQXaViQp U_bcd` `YbQcV\p]7
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@aYSVUݷ^^_V aViV^YV Y]VVc bVamݷX^lZ ^VU_bcQc_[5 ^VYX]V^^_ db[_\mXQojYZ
_c S^Y]Q^Yp cV_aVcY[_S7 6b\Y hYcQcV\VZ ]^_T_5 Yf hYb\_ ]_WVc _hV^m U_\6
T_ ^V U_bcYTQcm ^d\pC _U^Y hYcQcV\Y RdUdc df_UYcm5 Sl`_\^YS bS_o XQUQ6
hd5 ^_ ^Q b]V^d Y] RdUdc `_pS\pcmbp UadTYV7 5\p Y\\obcaQgYY aQbb]_caY]
[Q[_Z6^YRdUm cV\Ve_^^lZ b`aQS_h^lZ [_\\6gV^ca \Y^YZ ^Q `pcmb_c7 6b\Y \Y6
^YZ Y _`VaQc_a_S U_bcQc_h^_ U\p _Rb\dWYSQ^Yp `_c_[Q Sf_UpjYf XS_^[_S5
c_ U_WUQcmbp5 `_[Q f_cp Rl _U^Q \Y^Yp _[QWVcbp bS_R_U^Q5 RdUVc ^Vb\_W^_D
^_ `_`a_RdZcV U_WUQcmbp cQ[_T_ ]_]V^cQ5 [_TUQ ^Y _U^Q \Y^Yp ^V RdUVc XQ6
^pcQ1 CQ[_Z ]_]V^c ]_WVc ^V ^Qbcd`Ycm ^Y aQXd S cVhV^YV ^Vb[_\m[Yf \Vc7
@aVUbcQSY] bVRV5 hc_ _`VaQc_al5 `aY^pS XS_^_[ [\YV^cQ5 XQhYclSQoc V]d
[Q[_Z6^YRdUm cV[bc5 XQ`YbQ^^lZ ^Q R_\mi_Z U_b[V ^Q bcV^V [_\\6gV^caQ5 c_
Vbcm Slbcd`Qoc S a_\Y hYcQcV\VZ5 Q ^Q] ^dW^_ YX]V^Ycm cV[bc ^Q U_b[V ‑
hQbcm VT_ bcVaVcm Y XQ`YbQcm ^_SlZ ^Q VT_ ]Vbc_ 1Yb`_\^Ycm a_\m `YbQcV\p27
Hc_Rl ^V bRYSQcm _`VaQc_a_S b c_\[d5 ]l ]_WV] aViYcm `_U_WUQcm cQ[_T_
]_]V^cQ5 [_TUQ ^Y _UY^ YX _`VaQc_a_S ^V RdUVc aQXT_SQaYSQcm b [\YV^c_]7
5_\T_ WV ^Q] `aYUݷcbp WUQcm1

3 `QaQTaQeV5 `_bSpjݷ^^_] `pcY eY\_b_eQ]5 ]l dWV SbcaVhQ\Y ncd `a_6
R\V]d Y X^QV]5 hc_ _^Q ^QXlSQVcbp T_\_UQ^YV] 1CD1BF1D9?>27 AViYcm ncd `a_6
R\V]d _[QXlSQVcbp ^V_WYUQ^^_ `a_bc_5 U_RQSYS S bYbcV]d Vjݷ _UY^ ]mocV[b5
[_c_alZ ]l ^QX_Sݷ] 21BB95B7 3bV hYcQcV\Y5 `aVWUV hV] f_cp Rl `_`lcQcmbp
XQZcY S [aYcYhVb[do bV[gYo5 RdUdc nc_c ]mocV[b XQ[alSQcm Y baQXd WV _c6
[alSQcmD Vb\Y ]mocV[b YX^QhQ\m^_ _c[alc5 ^Y[Q[Yf `aV`pcbcSYZ hYcQcV\p]
_^ ^V b_XUQbc7 Hc_ [QbQVcbp `YbQcV\p5 c_ _^5 ^Q]VaVSQpbm S_ZcY S [aYcYhV6
b[do bV[gYo5 XQR\_[YadVc nc_c ^_SlZ ]mocV[b5 _R_X^QhYS cQ[Y] _RaQX_]
bS_Y ^Q]VaV^Yp7 8Q]VcY]5 hc_ hYcQcV\Y ^Y[_Y] _RaQX_] ^V ]_Tdc `_]ViQcm



><9 @QaQ\\V\m^lV `a_TaQ]]l Y aQXUV\pV]lV UQ^^lV

`YbQcV\o nc_ bUV\Qcm5 `_b[_\m[d XQ[alSQoc ]mocV[b \Yim ^Q _hV^m [aQc6
[_V SaV]p5 `_b\V hVT_ baQXd WV VT_ _c[alSQocD Vb\Y WV ]mocV[b dWV XQ[alc
UadTY] `YbQcV\V]5 c_ nc_ ^Y[Q[ ^V dfdUiQVc ^Qid aQR_cd5 SVUm `YbQcV\Y Sbݷ
aQS^_ ^V ]_Tdc aQR_cQcm _U^_SaV]V^^_7 @_b\V XQ[alcYp 21BB95B `YbQcV\m5
b[_aVV SbVT_5 XQR\_[YadVcbp ^Q `_`lc[V _`dbcYcm 42h1335CC 1nc_T_ ^V `a_6
YX_ZUݷc \Yim S b\dhQV5 Vb\Y ^Y _U^_T_ hYcQcV\p S bV[gYY ^V Rl\_27

B ]_]V^cQ R\_[Ya_S[Y ]mocV[bQ 21BB95B ^Y _UY^ ^_SlZ hYcQcV\m S [aY6
cYhVb[do bV[gYo `_`Qbcm R_\VV ^V b]_WVc5 SbV _^Y RdUdc R\_[Ya_SQcmbp ^Q
c_] WV ]mocV[bV5 `aY nc_] hYcQcV\Y5 dWV `a_iVUiYV XQ RQamVa5 RVb`aV6
`pcbcSV^^_ `a_U_\WQc aQR_cd5 ^_ aQ^_ Y\Y `_XU^_ SbV _^Y Vݷ XQSVaiQc Y
`_[Y^dc [aYcYhVb[do bV[gYo7 @_b\VU^YZ YX ^Yf5 df_Up5 _c[a_Vc bV]Qe_a
42h1335CC5 aQXaViYS aQR_cd `YbQcV\o7 @YbQcV\m5 Sl`_\^YS bS_o XQUQhd5 _c6
[a_Vc Y 42h1335CC5 Y 21BB95B5 Y hYcQcV\Y5 S c_] hYb\V cV5 hc_ WUQ\Y ^Q
XQ[alcYY 21BB95B5 b^_SQ b]_Tdc XQf_UYcm S [aYcYhVb[do bV[gYoD eaQT]V^c
b XQ[alcYV] Y _c[alcYV] 21BB95B _^Y `aV_U_\Voc `_ _hVaVUY5 ^_ `_b[_\m[d
[QWUlZ YX ^Yf bUV\QVc nc_ U_bcQc_h^_ Rlbca_5 bd]]Qa^_V SaV]p5 [_c_a_V `_6
caVRdVcbp SbV] aQ^VV XQR\_[Ya_SQ^^l] ^Q ݷRQamVaVݷ hYcQcV\p]5 hc_Rl `a_Z6
cY XQ 5ݷRQamVaݷ c_WV RdUVc ^VSV\Y[_7 ?R^_S\ݷ^^lZ SQaYQ^c aViV^Yp RdUVc
SlT\pUVcm cQ[C
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@7;7 ;\QbbYhVb[YV XQUQhY SXQY]_Yb[\ohV^Yp ><:

@7;7>7 8QUQhQ _ b`pjV] `QaY[]QfVaV

8QUQhd _ b`pjV] `QaY[]QfVaV 5 [Q[ Y XQUQhd _ `pcY eY\_b_eQf5 hQ6
bc_ `aY`YblSQoc NUbTVad 5VZ[bcaV7 @aYSVUݷ] [\QbbYhVb[do e_a]d\Ya_S[d
nc_Z XQUQhY7 9]VVcbp `QaY[]QfVab[Qp b _U^Y] `QaY[]QfVa_]5 d [_c_a_T_ Vbcm
[aVb\_ U\p aQR_cl7 ;a_]V c_T_5 S `QaY[]QfVab[_Z Vbcm f_\\5 S [_c_a_] bc_Yc
𝑁 bcd\mVS U\p [\YV^c_S5 WUdjYf bS_VZ _hVaVUY7

8Q[_^hYS bcaYhm Y _c`dbcYS _hVaVU^_T_ [\YV^cQ5 `QaY[]QfVa YUݷc S f_\\5
Y Vb\Y cQ] Vbcm WUdjYV [\YV^cl5 `a_S_WQVc _U^_T_ YX ^Yf S aQR_hVV [aVb\_ Y
`aY^Y]QVcbp bcaYhm7 ;_TUQ [\YV^c_S ^Vc5 `QaY[]QfVa S_XSaQjQVcbp [ bS_V]d
[aVb\d5 dbQWYSQVcbp S ^VT_ Y XQbl`QVc7

;\YV^c5 XQZUp S `QaY[]QfVab[do5 U_\WV^ `_b]_caVcm5 XQ^pc \Y `QaY[6
]QfVa5 Y Vb\Y ^Vc ‑ c_ aQXRdUYcm VT_D `a_b^dSiYbm5 `QaY[]QfVa dbQUYc aQX6
RdUYSiVT_ VT_ [\YV^cQ S [aVb\_ Y RdUVc bcaYhm7 6b\Y WV `QaY[]QfVa XQ^pc5
[\YV^c ^Q`aQS\pVcbp S f_\\ Y \YR_ XQ^Y]QVc cQ] _UY^ YX bcd\mVS Y WUݷc5
`_[Q VT_ `_X_Sdc bcaYhmbp5 \YR_5 Vb\Y bS_R_U^lf bcd\mVS ^Vc5 df_UYc YX `Q6
aY[]QfVab[_Z ^VbcaYWV^l]7

3 aVQ\m^_Z `QaY[]QfVab[_Z b ncY] bgV^QaYV] aQR_cl Sa_UV Rl ^V U_\W6
^_ S_X^Y[^dcm ^Y[Q[Yf `a_R\V]5 ^_ d ^Qb SVUm aVhm ^Q bQ]_] UV\V YUݷc _
SXQY]_UVZbcSdojYf `a_gVbbQf5 Sl`_\^pojYf _`aVUV\ݷ^^lV UVZbcSYpC `a_6
SVaYcm5 Vbcm \Y [\YV^cl5 `_b]_caVcm5 ^V b`Yc \Y `QaY[]QfVa5 XQ^pcm _UY^ YX
bcd\mVS Y c7 U7 ;QWU_V cQ[_V UVZbcSYV S bYbcV]V SXQY]_UVZbcSdojYf `a_gVb6
b_S RdUVc XQ^Y]Qcm [Q[_V6c_ SaV]p5 `aYhݷ] nc_ SaV]p5 S__RjV T_S_ap5 XQaQ^VV
^V YXSVbc^_5 cQ[ hc_ `a_R\V]l ^Q]5 [Q[ S_UYcbp5 _RVb`VhV^l7 @aVUbcQSY] bV6
RV5 [ `aY]Vad5 hc_ `QaY[]QfVa [_T_6c_ bcaYWݷc5 `aY nc_] f_\\ XQRYc `_hcY
`_U XQSpX[d ‑ cQ] Vbcm SbVT_ _U^_ bS_R_U^_V ]Vbc_7 3 `QaY[]QfVab[do XQf_6
Upc _U^_SaV]V^^_ USQ ^_Slf [\YV^cQ5 SYUpc5 hc_ `QaY[]QfVa XQ^pc5 YUdc S
f_\\5 SYUpc cQ] _U^_ bS_R_U^_V ]Vbc_ Y _RQ _U^_SaV]V^^_ `lcQocbp ^Q ^VT_
bVbcmD ^YhVT_ f_a_iVT_ YX nc_T_ ^V SlZUVc7

@dbcm cV`Vam `QaY[]QfVa bcaYWݷc VUY^bcSV^^_T_ [\YV^cQ5 S [_]^QcV _WY6
UQ^Yp `aY nc_] ^Y[_T_ ^Vc7 3 [Q[_Z6c_ ]_]V^c S `QaY[]QfVab[do XQf_UYc
[\YV^c5 XQT\pUlSQVc [ `QaY[]QfVad5 SYUYc5 hc_ c_c XQ^pc5 Y ^Q`aQS\pVcbp S
f_\\5 hc_Rl bVbcm cQ] ^Q bcd\7 3 nc_ WV bQ]_V SaV]p `QaY[]QfVa XQ[Q^hYSQVc
bcaYW[d5 _c`db[QVc [\YV^cQ Y c_WV ^Q`aQS\pVcbp S f_\\ XQ _hVaVU^l] [\Y6
V^c_]5 `aYhݷ] UVZbcSdVc U_bcQc_h^_ Rlbca_5 cQ[ hc_ _`VaVWQVc c_\m[_ hc_
`aYiVUiVT_ [\YV^cQ5 SYUYc `dbc_Z f_\\ 1`_c_]d hc_ [\YV^c U_ bcd\Q Vjݷ
^V U_i25\ݷ S_XSaQjQVcbp [ bVRV Y XQbl`QVc7 DWV `_b\V nc_T_ [\YV^c Sb6ݷcQ[Y
U_RYaQVcbp U_ f_\\Q5 dbQWYSQVcbp ^Q bS_R_U^lZ bcd\ Y WUݷc7 3 cVa]Y^Qf `a_6
gVbb_S `_\dhQVcbp5 hc_ _^Y _RQ XQR\_[Ya_SQ\Ybm5 [QWUlZ S _WYUQ^YY UVZ6
bcSYp Sc_a_T_5 Y SlSVbcY YX nc_T_ b_bc_p^Yp Yf ]_WVc c_\m[_ [c_6c_ caVcYZ
1S `QaY[]QfVab[do U_\WV^ `aYZcY Vjݷ _UY^ [\YV^c25 Q nc_ ]_WVc b\dhYcmbp
^Vb[_a_7

8QUQhQ _ b`pjV] `QaY[]QfVaV U_`db[QVc aQX^lV aViV^Yp S XQSYbY]_bcY
_c Yb`_\mXdV]lf baVUbcS bY^fa_^YXQgYY7 HQjV SbVT_ S \YcVaQcdaV SbcaVhQVc6
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bp aViV^YV5 S [_c_a_] Yb`_\mXdVcbp gV\_hYb\V^^Qp `VaV]V^^Qp U\p faQ^V^Yp
[_\YhVbcSQ bS_R_U^lf ]Vbc S f_\\V5 ]mocV[b U\p XQjYcl nc_Z `VaV]V^^_Z5
US_Yh^lZ bV]Qe_a5 `_[QXlSQojYZ5 XQ^pc \Y `QaY[]QfVa 1Y]V^^_ ^Q [ݷ^ R\_6
[Yadocbp [\YV^cl S _WYUQ^YY5 [_TUQ Yf RdUdc bcaYhmD `_U^pcYV] nc_T_ bV6
]Qe_aQ `QaY[]QfVa `aYT\QiQVc ^Q bcaYW[d _hVaVU^_T_ [\YV^cQ2 Y _Rlh^lZ
bV]Qe_a 13?E>D9>7 C5=1@8?B525 aQS^lZ [_\YhVbcSd _WYUQojYf [\YV^c_S ‑
^Q [ݷ^ XQbl`QVc `QaY[]QfVa5 [_TUQ [\YV^c_S ^Vc7 ;Q[ ^Y bcaQ^^_5 nc_ ^QY6
R_\VV `_`d\pa^_V aViV^YV _[QXlSQVcbp ^V`_\^l]:97 ?hV^m aVU[_5 ^_ Sbݷ WV
]_W^_ SbcaVcYcm aViV^YV5 dhYclSQojVV5 hc_ [\YV^c S [aVb\V _[QWVcbp ^V
]T^_SV^^_ Y ^V b\VUdVc `_XS_\pcm `QaY[]QfVad bcaYhm `dbc_V [aVb\_D [a_]V
c_T_5 bQ]Q bcaYW[Q c_WV `a_Ybf_UYc ^V ]_]V^cQ\m^_5 cQ[ hc_ ^QU_ `_XQR_6
cYcmbp Y _ c_]5 hc_Rl [\YV^c ^V bRVWQ\ YX [aVb\Q `ap]_ S_ SaV]p bcaYW[Y7
CQ[_V aViV^YV ]l Y `aYSVUݷ]D d ^VT_ c_WV Vbcm ^VU_bcQc_[5 ^_ _R nc_] `_XWV7

@VaV]V^^do5 aQS^do [_\YhVbcSd bS_R_U^lf bcd\mVS5 ]l ^QX_Sݷ] C51DC5
]mocV[b U\p Vݷ XQjYcl ‑ C51DCh=ED5HD bV]Qe_a5 aQS^lZ [_\YhVbcSd _WY6
UQojYf [\YV^c_S5 RdUVc ^QXlSQcmbp 3ECD?=5BC7 ;a_]V c_T_5 ^Q] `_caVRd6
ocbp caY US_Yh^lf bV]Qe_aQC 21B25B U\p R\_[Ya_S[Y [\YV^c_S S _WYUQ6
^YY bcaYW[Y Y\Y5 Vb\Y dT_U^_5 U\p `aYT\QiV^Yp [\YV^c_S ^Q bcaYW[d 1^Q6
XSQ^YV _`aQSUlSQVcbp cV]5 hc_ X^QhV^YV nc_T_ bV]Qe_aQ aQS^_ [_\YhVbcSd
bS_R_U^lf `QaY[]QfVa_S2D 3<95>D U\p R\_[Ya_S[Y `QaY[]QfVaQ S _WYUQ^YY5
`_[Q `aYT\Qiݷ^^lZ [\YV^c ^V dbpUVcbp b_ SbV]Y dU_RbcSQ]Y S `QaY[]QfVa6
b[_V [aVb\_D Y C51Dh25<D:: U\p R\_[Ya_S[Y [\YV^cQ S _WYUQ^YY XQSVaiV^Yp
bcaYW[Y7 >QhQ\m^lV X^QhV^Yp SbVf ^QiYf bV]Qe_a_S RdUdc ^d\VSlVD ]mo6
cV[b5 ^Q`a_cYS5 YX^QhQ\m^_ _c[alc 1^_ nc_ _RjVV bS_ZbcS_ SbVf ]mocV[b_S27
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:91Sc_a b b_WQ\V^YV] Sl^dWUV^ `aYX^Qcm5 hc_ S `VaS_] YXUQ^YY [^YTY `aYSݷ\ Y]V^^_
nc_ ‑ ^V`_\^_V ‑ aViV^YV5 ^V _b_X^QSQp `aY nc_] VT_ ^V`_\^_cl Y ^Y[Q[ Vݷ ^V _T_S_aYS7

::B\_S_b_hVcQ^YV] C51D 25<D S Q^T\YZb[_] pXl[V _R_X^QhQocbp bcaQf_S_h^lV aV]^Y ‑ S
]QiY^V Y\Y5 ^Q`aY]Va5 S bQ]_\ݷcV7
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M

8UVbm bc_Yc _RaQcYcm S^Y]Q^YV5 hc_ bV]Qe_a 21B25B5 ^Q [_c_a_] ݷb`pcݷ [\Y6
V^cl5 `_U^Y]QVcbp S^dcaY [aYcYhVb[_Z bV[gYY `_ `VaV]V^^_Z C51DC7 6b\Y
`_U^pcm VT_ U_ ^QhQ\Q [aYcYhVb[_Z bV[gYY5 c_ [\YV^c5 XQiVUiYZ S `QaY[]Q6
fVab[do S nc_ WV bQ]_V SaV]p5 ]_WVc XQZcY S [aYcYhVb[do bV[gYo5 dSYUVcm5
hc_ bS_R_U^lf bcd\mVS ^Vc Y dZcY5 f_cp ^Q bQ]_] UV\V _UY^ YX bcd\mVS c_\m6
[_ hc_ _bS_R_UY\bp7 >Q`a_cYS5 Vb\Y VT_ aQXR\_[Ya_SQcm `_b\V [aYcYhVb[_Z
bV[gYY5 c_ cQ[_Z 1XQiVUiYZ S `QaY[]QfVab[do Sݷ ^V`_Uf_UpjYZ ]_]V^c2ݷ
[\YV^c ]_WVc `_`lcQcmbp XQ^pcm ^VbdjVbcSdojYZ bS_R_U^lZ bcd\C S bQ]_]
UV\V5 ]VWUd [aYcYhVb[_Z bV[gYVZ Y `aYT\QiV^YV] bcaYhmbp S_X^Y[QVc ]_6
]V^c5 [_TUQ bhݷchY[ bS_R_U^lf bcd\mVS dWV dSV\YhV^5 ^_ [\YV^cQ `_[Q ^Y[c_
^V bcaYWݷc5 cQ[ hc_ aVQ\m^_ _^ Sbݷ Vjݷ XQ^Y]QVc bcd\ S f_\\V 1[_\YhVbcS_
[\YV^c_S5 XQR\_[Ya_SQ^^lf ^Q ]mocV[bV 21B25B5 aQS^_ [_\YhVbcSd bcd\mVS27
@QaY[]QfVa YXRVTQVc _RVYf ^V[_aaV[c^lf bYcdQgYZ5 b_VUY^YS USQ UVZbcSYp ‑
`aYT\QiV^YV _hVaVU^_T_ [\YV^cQ ^Q bcaYW[d Y _bS_R_WUV^YV bcd\Q S f_\\V ‑
S _U^_ ^VUV\Y]_V ]Va_`aYpcYV5 [_TUQ ^Y[c_ UadT_Z ^V ]_WVc ݷS\VXcmݷ S `a_6
Ybf_UpjVV7

@_SVUV^YV [\YV^cQ RdUVc hdcm R_\VV b\_W^l]C
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;\YV^c ^QhY^QVc b c_T_5 hc_ Sf_UYc S [aYcYhVb[do bV[gYo ‑ U\p U_bcd`Q
[ `VaV]V^^_Z C51DC5 ^_ ^V c_\m[_7 6b\Y S f_\\V ^Vc bS_R_U^lf ]Vbc5 [\YV^c
baQXd WV _bS_R_WUQVc ]mocV[b5 Slf_Up cV] bQ]l] YX [aYcYhVb[_Z bV[gYY5 Y
`_[YUQVc `QaY[]QfVab[do5 ^V `_\dhYS WV\QV]_T_7 6b\Y WV bS_R_U^lV ]VbcQ
S f_\\V Vbcm5 [\YV^c U\p ^QhQ\Q XQ^Y]QVc _U^_ YX ^Yf 1d]V^miQVc `VaV]V^6
^do C51DC ^Q VUY^Ygd25 XQcV] `_U^Y]QVc ^Q VUY^Yh[d bV]Qe_a5 Slf_UYc YX
[aYcYhVb[_Z bV[gYY Y WUݷc5 [_TUQ VT_ `aYT\Qbpc bcaYhmbp ‑ U\p nc_T_ _^ `l6
cQVcbp _`dbcYcm bV]Qe_a 21B25B5 S aVXd\mcQcV hVT_ R\_[YadVcbp U_ cVf `_a5
`_[Q `QaY[]QfVa nc_c bV]Qe_a ^V `_U^Y]VcD Vb\Y Vbcm ^Vb[_\m[_ [\YV^c_S5
XQR\_[Ya_SQSiYfbp ^Q bV]Qe_aV 21B25B5 c_ b_T\Qb^_ _`aVUV\V^Yo bV]Qe_6
aQ [QWUlZ aQX5 [_TUQ `QaY[]QfVa VT_ `_U^Y]QVc5 aQXR\_[YadVcbp `aY nc_]
c_\m[_ _UY^ YX [\YV^c_S ‑ Y]V^^_ _^ Y YUݷc bcaYhmbp7
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8UVbm ]_W^_ XQ]VcYcm5 hc_ [\YV^c RdUYc `QaY[]QfVaQ S^dcaY [aYcYhV6
b[_Z bV[gYY `_ c_Z WV `VaV]V^^_Z7 @aYhY^Q nc_T_5 _`pcm WV5 S c_]5 hc_ S
`QaY[]QfVab[do S \oR_Z ]_]V^c ]_WVc XQZcY Vjݷ _UY^ [\YV^c7 6b\Y [\Y6
V^cl bcQ^dc RdUYcm `QaY[]QfVaQ U_ c_T_5 [Q[ XQZ]dc bS_Y bcd\mp5 c_ USQ
[\YV^cQ _U^_SaV]V^^_ ]_Tdc dSV\YhYcm bV]Qe_a 1cV] bQ]l] _^Y XQpSpc `Q6
aY[]QfVad5 hc_ dWV WUdc5 [_TUQ Yf `_bcaYTdc25 ^_ `_c_] _UY^ YX ^Yf _R^Q6
adWYc5 hc_ V]d ^V fSQcQVc bcd\Q5 Y RdUVc Sl^dWUV^ dZcYD [QXQ\_bm Rl5 _^
`aY nc_] ]_WVc d]V^miYcm bV]Qe_a5 Y Sbݷ RdUVc S `_apU[V5 ^_ nc_ ^V cQ[C
Vb\Y [\YV^c `_`QUݷcbp U_bcQc_h^_ ^VaQbc_a_`^lZ5 c_ XQ SaV]p5 `a_iVUiVV
]VWUd _R^QadWV^YV] _cbdcbcSYp bcd\Q Y d]V^miV^YV] bV]Qe_aQ5 `QaY[]Q6
fVa ]_WVc db`Vcm `VaVbcaYhm Sbo Y]Vojdobp _hVaVUm [\YV^c_S Y `_`lcQcm6
bp `aYT\QbYcm bcaYhmbp [\YV^cQ5 [_c_alZ S__RjV6c_ ^Q nc_ ^V aQbbhYclSQVc
1_^ dWV `aY^p\ aViV^YV dZcY YX `QaY[]QfVab[_Z ^VbcaYWV^l]5 c_ Vbcm VT_
`a_TaQ]]Q dWV Sl`_\^pVcbp `_ SVc[V5 ^V `aVU`_\QTQojVZ ^Y bcaYW[d5 ^Y
_WYUQ^YV27 3 cVa]Y^Qf ^QiYf ]mocV[b_S Y bV]Qe_a_S nc_ RdUVc _X^QhQcm5
hc_ `QaY[]QfVa `_Sc_a^_ `_U^Y]Vc bV]Qe_a 21B25B 1S XQSYbY]_bcY _c aV6
Q\YXQgYY US_Yh^_T_ bV]Qe_aQ XUVbm \YR_ `a_YX_ZUݷc _iYR[Q5 \YR_ 21B25B
`_\dhYc ^V`aVUdb]_caV^^_V X^QhV^YV ;5 hc_ Vjݷ fdWV2 Y `_`lcQVcbp ^QhQcm
bcaYW[d5 ^V Y]Vp U\p nc_T_ [\YV^cQ7

>QiV aViV^YV ^Vb[_\m[_ bdWQVc XQUQhdC _^_ `aVU`_\QTQVc5 hc_ S_ SXQY6
]_UVZbcSYY `QaY[]QfVaQ Y [\YV^cQ 1S f_UV bcaYW[Y2 a_\m [\YV^cQ `_\^_6
bcmo `QbbYS^Q5 c_ Vbcm V]d ^dW^_ c_\m[_ U_ZcY U_ [aVb\Q5 bVbcm ‑ Y R_\miV
^Y[Q[Yf Q[cYS^lf UVZbcSYZ U_ _[_^hQ^Yp bcaYW[Y _c ^VT_ ^V `_caVRdVcbp7
3 aVQ\m^_Z WYX^Y cQ[_V RlSQVc5 ^_ aVU[_ 1^Q`aY]Va5 ݷQaY[]QfVa`ݷ ]_WVc
hc_6c_ UV\Qcm b _R\Qbcmo `Q]pcY5 S UadT_V SaV]p XQ[aV`\ݷ^^_Z XQ YV^6\]ݷ
c_]2ݷD hQjV XQUQhQ bc_Yc cQ[5 hc_ Y `QaY[]QfVa5 Y [\YV^c S f_UV bcaYW[Y
U_\W^l hc_6c_ UV\Qcm5 cQ[ hc_ `a_SYbVcm Sbo bcaYW[d ^Q bV]Qe_aV [\YV^6
cd ^V `_\dhYcbp7 3YUY]_5 `_nc_]d aViV^YV XQUQhY _ b`pjV] `QaY[]QfVaV S
R_\miY^bcSV Ybc_h^Y[_S SlT\pUYc Y^QhV ‑ S_c cQ[C
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3`a_hV]5 bS_p iVa_f_SQc_bcm Vbcm Y d nc_T_ aViV^Yp ‑ ^VUQa_] ]l SliV ^Q6
XSQ\Y VT_ 7ݷ[V`_\^l^ݷ 8UVbm `_UaQXd]VSQVcbp 1^_ ^V _T_SQaYSQVcbp2 ^Q\YhYV
S^dcaY `a_gVUda KJ[KN[h`X[T12 Y L^\]XVN[h`X[T12 _hVT_6cݷ Vj5ݷݷ [Q[Yf6c_
U_`_\^YcV\m^lf bY^fa_^YXYadojYf UVZbcSYZ5 ^V `_XS_\pojYf5 ^Q`aY]Va5
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`QaY[]QfVad ]Qf^dcm ^_W^YgQ]Y ^QU `dbcl] [aVb\_] Y bhYcQcm5 hc_ bcaYW6
[Q _[_^hV^Q5 Q [\YV^cd ‑ `aYXV]\Ycmbp S [aVb\_5 cdc WV b ^VT_ b_b[_hYcm Y
dRVWQcm S `_\^_Z dSVaV^^_bcY5 hc_ VT_ dWV `_UbcaYT\Y7 @a_R\V]Q S c_]5 hc_
bS_ZbcSQ nc_T_ S_c ݷ_hVT_6cݷ pS^l] _RaQX_] ^V `a_T_SQaYSQocbpD Vb\Y `_6
`lcQcmbp Yf `a_T_S_aYcm5 aViV^YV `a_bc_ bcQ^Vc UadTY]5 ^Q`aY]Va5 cQ[Y]5
[Q[_V ]l `aYSV\Y SliV 1b bV]Qe_aQ]Y 3<95>D Y C51Dh25<D27

@7<7 =^_T_`_c_h^_V `a_TaQ]]Ya_SQ^YV S ?B ^>9H

3 _R\QbcY `a_TaQ]]Ya_SQ^Yp5 [Q[ Y S UadTYf Y^WV^Va^lf UYbgY`\Y^Qf5
^Y[Q[Qp cV_aYp ^V bc_Yc \_]Q^_T_ Ta_iQ5 Vb\Y _^Q ^V `_U[aV`\V^Q `aQ[cY[_Z7
>Qi aQbb[QX _ [aYcYhVb[Yf bV[gYpf5 ]mocV[bQf5 bV]Qe_aQf Y [\QbbYhVb[Yf
XQUQhQf _bcQ^Vcbp `dbc_`_a_W^VZ R_\c_S^ݷZ5 Vb\Y Sbݷ nc_ RdUVc ^V ^Q hV]
`_`a_R_SQcm7 1Sc_a ncYf bca_[5 RdUdhY Wݷbc[Y] `a_cYS^Y[_] `aY]V^V^Yp
]^_T_`_c_h^_T_ `a_TaQ]]Ya_SQ^Yp5 Sl^dWUV^5 cV] ^V ]V^VV5 `aYX^Qcm5 hc_
aQR_cd b aQXUV\pV]l]Y UQ^^l]Y `a_jV SbVT_ _bSQYSQcm Y]V^^_ ^Q caVUQf7
EQ[cYhVb[Y VUY^bcSV^^Qp U_bcd`^Qp S ^>9H6bYbcV]Qf Q\mcVa^QcYSQ ‑ bV]Q6
e_al Y aQXUV\pV]Qp `Q]pcm \ICD5= _5 ^_ ncY Y^bcad]V^cl5 _RkVUY^ݷ^^lV
_RjY] ^QXSQ^YV] \ICD5= _ RYL Y S[\ohQojYV Vjݷ _hVaVUY b__RjV^YZ5 `a_6
YXS_Upc S`VhQc\V^YV ]VacS_a_WUV^^lf7

;a_]V c_T_5 [Q[ dWV T_S_aY\_bm5 UQWV Vb\Y ]l _c[QXlSQV]bp _c Yb`_\mX_6
SQ^Yp ]^_T_`_c_h^_bcY5 UV\Qcm nc_ ^dW^_ _b_X^Q^^_ Y `aY nc_] c_h^_ X^Qcm5
_c hVT_ [_^[aVc^_ ]l _c[QXQ\Ybm7 3 hQbc^_bcY5 [ b_WQ\V^Yo5 d SQiVT_ Rd6
UdjVT_ aQR_c_UQcV\p ]_WVc S_X^Y[^dcm bcaQ^^_V `_U_XaV^YV5 hc_ Sl5 ]_\5
`a_bc_ ^V X^QVcV5 [Q[ aQR_cQcm b caVUQ]Y Y `_c_]d ^V f_cYcV b ^Y]Y aQR_6
cQcmD hc_Rl _`a_SVaT^dcm `_U_R^lV U_]lb\l5 SQ] ^dW^_ RdUVc X^Qcm5 [Q[
aQR_cQcm b caVUQ]Y5 Y d]Vcm nc_ `a_UV]_^bcaYa_SQcm7

@aVWUV hV] `aYbcd`Ycm [ aQbb[QXd _ ed^[gYpf aQR_cl b caVUQ]Y5 ^Q6
`_]^Y] ^V[_c_alV RQXYb^lV ]_]V^cl7 <VT[_SVb^lV `a_gVbbl5 _^Y WV
5ݷcaVUlݷ XQ`db[Qocbp S aQ][Qf _U^_T_ _Rlh^_T_ `a_gVbbQ5 aQR_cQoc
S VT_ QUaVb^_] `a_bcaQ^bcSV 1`_`a_bcd T_S_ap5 S VT_ `Q]pcY2 Y5 [Q[ b\VUbcSYV5
Y]Voc ^YhV] ^V _TaQ^YhV^^lZ U_bcd` [_ SbV] `VaV]V^^l] bS_VT_ _b^_S^_T_
`a_gVbbQ5 Q aQS^_ Y UadTYf caVU_S5 aQR_cQojYf S D[ݷ^ VbcVbcSV^^_5 _b^_S^_Z
`a_gVbb5 ^QXlSQV]lZ cQ[WV [b^_S^l_ݷ caVU_]5ݷ c_WV Y]VVc ^YhV] ^V _TaQ6
^YhV^^lZ U_bcd` [_ SbV] `VaV]V^^l] SbVf bS_Yf ݷU_`_\^YcV\m^lfݷ caVU_S7
;QWUlZ caVU `aVUbcQS\pVc b_R_Z bQ]_bc_pcV\m^do VUY^Ygd `\Q^Ya_SQ^Yp b
c_h[Y XaV^Yp `\Q^Ya_SjY[Q SaV]V^Y gV^caQ\m^_T_ `a_gVbb_aQD [a_]V c_T_5
d [QWU_T_ caVUQ Y]VVcbp bS_Z b_RbcSV^^lZ bcV[5 hc_ Y `_^pc^_5 SVUm ^dW6
^_ WV V]d TUV6c_ aQb`_\QTQcm `QaQ]Vcal ed^[gYZ5 \_[Q\m^lV `VaV]V^^lV Y
QUaVbQ S_XSaQcQD ^_ ^Q nc_] ݷbQ]_bc_pcV\m^_bcmݷ caVUQ XQ[Q^hYSQVcbp5 UQWV
^VRVXlXSVbc^lZ YUV^cYeY[Qc_a `a_gVbbQ 1@942 d caVU_S ^UY_ݷ ^Q SbVfݷ ‑
SlX_Sl 75D@94 Y 75D@@94 S_ SbVf caVUQf _U^_T_ `a_gVbbQ S_XSaQjQoc _U^Y Y
cV WV X^QhV^Yp7



><? @QaQ\\V\m^lV `a_TaQ]]l Y aQXUV\pV]lV UQ^^lV

3__RjV5 Vb\Y aVhm YUݷc _ caVUQf5 c_ ]_W^_ _R^QadWYcm5 hc_ `aQ[cYhV6
b[Y ^YhVT_ UVZbcSYcV\m^_ bS_VT_ d ^Yf ^Vc7 5QWV bcV[5 [_c_alZ XQS_UYcbp
b`VgYQ\m^_ U\p [QWU_T_ XQ`db[QV]_T_ caVUQ5 S UVZbcSYcV\m^_bcY aQb`_\QTQ6
Vcbp S _RjV] QUaVb^_] `a_bcaQ^bcSV5 cQ[ hc_ caVU ncY] bcV[_] `_\mXdVcbp5
^_ ^V\mXp S `_\^_Z ]VaV b[QXQcm5 hc_ _^ Y] S\QUVVc7

@7<7:7 2YR\Y_cV[Q Y?C9H ]8B514C

3 :BB> T_Ud S b_bcQS bcQ^UQacQ YX\Ra S_i\_ _`YbQ^YV ed^[gYZ d`aQS\V6
^Yp caVUQ]Y `_U _RjY] ^QXSQ^YV] Y?C9H ]8B514C 1@D8B51427 ;Q[ S_UYcbp5
Y^cVaeVZb SlT\pUYc _cSaQcYcV\m^_5 ^_ bcQcdb bcQ^UQacQ eQ[cYhVb[Y \YiY\
[_^[daYadojYV b`VgYeY[QgYY iQ^b_S ^Q db`VfD bVZhQb @D8B514 ‑ VUY^bcSV^6
^lZ SQaYQ^c caVU_S5 ^Q ^Q\YhYV [_c_a_T_ S bYbcV]V ]_W^_ aQbbhYclSQcm7
; bhQbcmo5 S ^QiY `\Q^l ^V Sf_UYc bVamݷX^_V Yb`_\mX_SQ^YV nc_T_ Y^cVaeVZ6
bQD ^QiQ XQUQhQ ‑ `_`a_R_SQcm aQR_cd b caVUQ]Y5 U\p nc_T_ ^dW^Q f_cp Rl
[Q[Qp6c_ Yf aVQ\YXQgYp5 cQ[ hc_ b_ZUݷc Y ncQ7 3`a_hV]5 S_X]_W^Q \Y S__RjV
b[_\m[_6^YRdUm [aQbYSQp aVQ\YXQgYp ]^_T_`_c_h^_T_ `a_TaQ]]Ya_SQ^Yp ‑
S_`a_b _c[alclZ7

B_T\Qb^_ b`VgYeY[QgYY Y?C9H ]8B514C5 d caVUQ U_\W^Q Rlcm T\QS^Qp
ed^[gYp 1Q^Q\_TYh^_ c_]d5 [Q[ d `a_gVbbQ Vbcm ed^[gYp =19>2 b\VUdojV6
T_ SYUQC

F?943 =IhD8B514h=19>1F?94 31B72
K

83 777 38
M

;Q[ ]l SYUY]5 caVUd S [QhVbcSV bcQac_S_T_ `QaQ]VcaQ ]_W^_ `VaVUQcm d[Q6
XQcV\m ^Q `a_YXS_\m^do _R\Qbcm `Q]pcY 1F?9432D caVU ]_WVc `aY XQSVaiV^YY
b__RjYcm UadTY] `_c_[Q] aVXd\mcQc bS_VZ aQR_cl S SYUV _`pcm6cQ[Y `a_YX6
S_\m^_T_ d[QXQcV\p7 8UVbm `a_b\VWYSQVcbp ^V[_c_aQp Q^Q\_TYp b _Rlh^l]Y
`a_gVbbQ]Y5 [_c_alV `aY XQ`db[V `_\dhQoc S [QhVbcSV QaTd]V^cQ T\QS^_Z
ed^[gYY [_]Q^U^do bca_[d5 Q `aY XQSVaiV^YY e_a]Yadoc hYb\_S_Z [_U S_X6
SaQcQ 1b]7 27>7<ݷ

;QWUlZ caVU Y]VVc bS_Z d^Y[Q\m^lZ YUV^cYeY[Qc_a5 [_c_alZ ]_W^_
b_faQ^Ycm S `VaV]V^^_Z cY`Q @D8B514hD7 5\p b_XUQ^Yp 1XQ`db[Q2 caVUQ Yb6
`_\mXdVcbp ed^[gYp @D8B514h3B51D5C

9>D @D8B514h3B51D51@D8B514hD3 D8B5 @D8B514h1DDBhD3 1DDB5
F?94313CD1BDhB?ED9>521F?94325 F?943 1B72D

@QaQ]Vca D8B d[QXlSQVc5 S [Q[do `VaV]V^^do b\VUdVc XQ`YbQcm YUV^cYeY[Q6
c_a ^_S_T_ caVUQ7 1aTd]V^c 1DDB `_XS_\pVc XQUQcm b`VgYeYhVb[YV `QaQ]Vc6
alD S R_\miY^bcSV b\dhQVS cQ[YV `QaQ]Vcal ^V ^dW^l5 cQ[ hc_ ]_W^_ S [QhV6
bcSV nc_T_ QaTd]V^cQ `VaVUQcm ^d\VS_Z d[QXQcV\m7 @QaQ]Vca CD1BDhB?ED9>5



@7<7 =^_T_`_c_h^_V `a_TaQ]]Ya_SQ^YV S ?B ^>9H ><@

d[QXlSQVc ^Q T\QS^do ed^[gYo caVUQ7 9]V^^_ ncQ ed^[gYp RdUVc XQ`d6
jV^Q S ^_S_] caVUV5 `aYhݷ] ^Q Sf_U VZ RdUVc `VaVUQ^ d[QXQcV\m5 [_c_alZ
`aY SlX_SV @D8B514h3B51D5 ]l d[QXQ\Y S [QhVbcSV `QaQ]VcaQ 1B77 Ed^[6
gYp @D8B514h3B51D55 [Q[ Y SbV ed^[gYY nc_T_ bV]VZbcSQ5 S_XSaQjQVc 9 S
b\dhQV db`VfQ \YR_ [_U _iYR[Y5 Vb\Y b_XUQcm ^_SlZ caVU ^V dUQ\_bmD U\p
@D8B514h3B51D5 nc_ ]_WVc Rlcm c_\m[_ [_U NJPJRW5 [_c_alZ _X^QhQVc5 hc_
U\p b_XUQ^Yp caVUQ ^V fSQcY\_ bYbcV]^lf aVbdab_S Y\Y Rl\_ U_bcYT^dc_
`aVUV\m^_V [_\YhVbcS_ caVU_S U\p _U^_T_ `a_gVbbQ7

CaVU ]_WVc XQSVaiYcmbp USd]p b`_b_RQ]YC SVa^dS d`aQS\V^YV YX bS_VZ
T\QS^_Z ed^[gYY `_U_R^_ c_]d5 [Q[ `a_gVbb S_XSaQjQVc d`aQS\V^YV YX ed^[6
gYY =19>5 Y\Y SlXSQS ed^[gYo @D8B514h5H9DC

F?94 @D8B514h5H9D1F?94 3B5DF1<2D

3 `VaS_] b\dhQV aVXd\mcQc_] aQR_cl caVUQ bcQ^Vc X^QhV^YV5 S_XSaQjݷ^^_V
YX T\QS^_Z ed^[gYY 1^Q`_]^Y]5 _^_ Y]VVc cY` F?94325 S_ Sc_a_] b\dhQV ‑
X^QhV^YV QaTd]V^cQ B5DF1<7 8UVbm b^_SQ `a_b\VWYSQocbp Q^Q\_TYY b d`aQS6
\V^YV] `a_gVbbQ]Y5 ^Q bVZ aQX ‑ b ed^[gYVZ 5H9D7

CaVU ]_WVc U_WUQcmbp XQSVaiV^Yp UadT_T_ caVUQ b `_]_jmo ed^[gYY
@D8B514h:?9>C

9>D @D8B514h:?9>1@D8B514hD D85 F?94 33B5CE<D2D

1aTd]V^c D8 XQUQݷc YUV^cYeY[Qc_a caVUQ5 XQSVaiV^Yp [_c_a_T_ ]l f_cY]
`_U_WUQcm7 HVaVX `QaQ]Vca B5CE<D `VaVUQݷcbp QUaVb d[QXQcV\p cY`Q F?9435 S
[_c_alZ b\VUdVc XQ`YbQcm aVXd\mcQc aQR_cl caVUQ7 Nc_ ^Vb[_\m[_ ^Q`_]Y^QVc
ed^[gY_^Ya_SQ^YV SlX_SQ G19D@9412 U\p _Rlh^lf `a_gVbb_S7

AVXd\mcQc Sl`_\^V^Yp XQSVaiݷ^^_T_ caVUQ U_\WV^ TUV6c_ faQ^YcmbpD Vb6
\Y VT_ ^V S_bcaVR_SQcm SlX_S_] @D8B514h:?9>5 _^ RdUVc S`dbcdo XQ^Y]Qcm
bYbcV]^lV aVbdabl5 [Q[ nc_ `a_Ybf_UYc b `a_gVbbQ]Y 1X_]RY27 ?U^Q[_ U\p
caVU_S nc_T_ ]_W^_ YXRVWQcm5 `VaVSVUp caVU S ݷlZ^^ݷ^cb_VUY_ݷ aVWY]
1Q^T\7 45D13854 =?4527 Nc_ UV\QVcbp ed^[gYVZ @D8B514h45D138C

9>D @D8B514h45D1381@D8B514hD D82D

>VU_bcQc_[ ݷlf^^ݷ^cb_VUY_ݷ caVU_S S c_]5 hc_ Yf ^VS_X]_W^_ U_WUQcmbp
b `_]_jmo @D8B514h:?9>5 cQ[ hc_ ^Vc icQc^_T_ b`_b_RQ `a_Q^Q\YXYa_SQcm
aVXd\mcQc Yf aQR_cl7 Ed^[gYY @D8B514h45D138 Y @D8B514h:?9> S_XSaQjQoc5
[Q[ Y @D8B514h3B51D55 9 S b\dhQV db`VfQ Y\Y [_U _iYR[Y5 Vb\Y Sl`_\^Ycm
UVZbcSYV ^V dUQ\_bm7

DX^Qcm bS_Z b_RbcSV^^lZ YUV^cYeY[Qc_a caVU ]_WVc b `_]_jmo ed^[gYY
@D8B514hC5<6C

@D8B514hD @D8B514hC5<612D



><A @QaQ\\V\m^lV `a_TaQ]]l Y aQXUV\pV]lV UQ^^lV

>Q`aY]Va5 caVU ]_WVc `VaVSVbcY bQ] bVRp S lZ^^ݷ^cb_VUY_ݷ aVWY]5ݷ Sl`_\6
^YS SlX_S

@D8B514h45D1381@D8B514hC5<6122D7

CaVU ]_WVc U_ba_h^_ XQSVaiYcm UadT_Z caVU5 SlXSQS ed^[gYo

9>D @D8B514h31>35<1@D8B514hD D82D

3 nc_] b\dhQV aVXd\mcQc_] aQR_cl caVUQ D8 RdUVc b`VgYQ\m^_V X^QhV^YV
Y]Q[NJMhLJWLNUNM7 B\VUdVc _c]VcYcm5 hc_ SlX_S @D8B514h31>35< ^V d^Yhc_6
WQVc caVU5 Q _c]V^pVc VT_5 hc_5 S__RjV T_S_ap5 ^V SbVTUQ `aYS_UYc [ ^V]VU6
\V^^_]d `aV[aQjV^Yo Sl`_\^V^Yp UadT_T_ caVUQC S_X]_W^_5 hc_ caVU XQSVa6
iYcbp5 c_\m[_ U_ZUp U_ SlX_SQ _U^_Z YX ed^[gYZ RYR\Y_cV[Y @D8B5145 Sf_6
UpjVZ S hYb\_ c_hV[ _c]V^l 1Q^T\7 31>35<<1D9?> @?9>DC27 CQ[YV ed^[gYY5
[a_]V _b^_S^lf UVZbcSYZ5 `a_YXS_Upc `a_SVa[d ^Q\YhYp XQ`a_bQ ^Q _c]V^d
UQ^^_T_ caVUQ7 B`Yb_[ ed^[gYZ5 pS\pojYfbp c_h[Q]Y _c]V^l5 ]_W^_ dX^Qcm
YX U_[d]V^cQgYY ^Q @D8B514h31>35<7

@7<7;7 BV]Qe_al Y ]mocV[bl

2YR\Y_cV[Q @D8B514 S[\ohQVc [Q[ bV]Qe_al5 cQ[ Y ]mocV[bl5 ^_ ]mocV[6
bl YX @D8B514 Rl\Y YX^QhQ\m^_ `aVU^QX^QhV^l U\p SXQY]_Yb[\ohV^YZ ]VW6
Ud caVUQ]Y5 c_TUQ [Q[ Y^cVaeVZb bV]Qe_a_S Ybf_U^_ Rl\ XQUd]Q^ [Q[ U_6
`db[QojYZ SXQY]_UVZbcSYV ]VWUd _Rlh^l]Y `a_gVbbQ]YD `_nc_]d ed^[gYY
U\p aQR_cl b bV]Qe_aQ]Y5 [Q[ ]l dSYUY] hdcm `_XWV5 ^V Y]Voc `aVeY[bQ
@D8B514h S Y]V^Qf7

3 [QhVbcSV ]mocV[b_S @D8B514 Yb`_\mXdVc `VaV]V^^lV cY`Q
@D8B514h=ED5HhD5 _`aVUV\V^YV [_c_a_T_ S R_\miY^bcSV aVQ\YXQgYZ U_6
bcQc_h^_ b\_W^_V5 ^_ ^Qb _^_5 S__RjV T_S_ap5 S_\^_SQcm ^V U_\W^_ ‑
nc_ `a_R\V]l b_XUQcV\VZ [_^[aVc^_Z aVQ\YXQgYY RYR\Y_cV[Y7 >QhQ\m^_V
X^QhV^YV cQ[_Z `VaV]V^^_Z5 b__cSVcbcSdojVV b_bc_p^Yo mocV[b[ݷ _c[alc5ݷ
b\VUdVc XQUQcm Y^YgYQ\YXQc_a_] Y]Q[NJMhV^]NahRWR]RJURcN[5 ^Q`aY]VaC

@D8B514h=ED5HhD =Ih=ED5H F Y]Q[NJMhV^]NahRWR]RJURcN[D

3_X]_W^l Y UadTYV5 R_\VV b\_W^lV SQaYQ^cl Y^YgYQ\YXQgYY ]mocV[bQ5
S c_] hYb\V b `_]_jmo b`VgYQ\m^_Z ed^[gYY5 _U^Q[_ U\p ^QiYf Y\6
\obcaQcYS^lf gV\VZ U_bcQc_h^_ _U^_T_7 B\VUdVc _RaQcYcm S^Y]Q^YV5 hc_
Y]Q[NJMhV^]NahRWR]RJURcN[ `aVUbcQS\pVc b_R_Z Y]V^^_ Y^YgYQ\YXQc_a5 c7 V75
S__RjV T_S_ap5 `_`lc[Q `aYbS_Ycm ]mocV[bd nc_ X^QhV^YV5 b[_aVV SbVT_5 `aY6
SVUݷc [ _iYR[V `aY [_]`Y\pgYYC aVXd\mcQc ]Q[a_`_UbcQ^_S[Y nc_T_ ]Q[a_bQ
]_WVc b_UVaWQcm 1Y `aQ[cYhVb[Y SbVTUQ b_UVaWYc2 eYTda^lV b[_R[Y5 U_`d6
bcY]lV S Y^YgYQ\YXQc_aV5 ^_ ^V `aVUdb]_caV^^lV S _Rlh^lf SlaQWV^Ypf7

>Q`_]^Y]5 hc_ `_U ]mocV[b_] `_^Y]QVcbp _RkV[c5 b`_b_R^lZ ^Qf_UYcmbp
S _U^_] YX USdf b_bc_p^YZ 1_c[alc_] Y XQ[alc_]25 ^QU [_c_al] _`aVUV\V^l



@7<7 =^_T_`_c_h^_V `a_TaQ]]Ya_SQ^YV S ?B ^>9H ><B

USV _`VaQgYYC _c[alcYV 1E><?3;2 Y XQ[alcYV 1<?3;25 `aYhݷ] `VaSQp SbVTUQ
`VaVS_UYc ]mocV[b S _c[alc_V b_bc_p^YV Y S_XSaQjQVc d`aQS\V^YV5 Sc_aQp
WV5 Vb\Y VV `aY]V^Ycm [ _c[alc_]d ]mocV[bd5 XQ[alSQVc VT_ Y S_XSaQjQVc
d`aQS\V^YV5 Vb\Y WV Vݷ `aY]V^Ycm [ XQ[alc_]d ]mocV[bd5 ]_WVc \YR_ SVa6
^dcm d`aQS\V^YV5 bYT^Q\YXYadp _ ^VdUQhV 1^VR\_[YadojYZ SQaYQ^c25 \YR_
R\_[Ya_SQcm SlXSQSiYZ `a_gVbb 1Y\Y5 S UQ^^_] b\dhQV5 `_c_[25 U_WUQcmbp5
`_[Q [c_6c_ ^V _c[a_Vc ]mocV[b5 XQ[alcm VT_ Y c_\m[_ `_b\V nc_T_ SVa^dcm
d`aQS\V^YV 1R\_[YadojYZ SQaYQ^c27 3 @D8B514 _b^_S^lV _`VaQgYY ^QU ]mo6
cV[bQ]Y `a_YXS_Upcbp b `_]_jmo ed^[gYZ

9>D @D8B514h=ED5HhE><?3;1@D8B514h=ED5HhD 3=ED5H2D
9>D @D8B514h=ED5Hh<?3;1@D8B514h=ED5HhD 3=ED5H2D
9>D @D8B514h=ED5HhDBI<?3;1@D8B514h=ED5HhD 3=ED5H2D

NcY ed^[gYY _bdjVbcS\poc _c[alcYV ]mocV[bQ 1E><?3;25 R\_[YadojVV XQ6
[alcYV ]mocV[bQ 1<?3;2 Y ^VR\_[YadojVV XQ[alcYV ]mocV[bQ 1DBI<?3;27 3bV
ed^[gYY S_XSaQjQoc 9 S b\dhQV db`VfQ Y\Y ^V^d\VS_Z [_U _iYR[Y5 `aYhݷ]
S b\dhQV5 Vb\Y @D8B514h=ED5HhDBI<?3; `aY]V^pVcbp [ XQ[alc_]d ]mocV[bd5
_^Q S_XSaQjQVc [_U NJPJRW7 =mocV[b ]_W^_ d^Yhc_WYcm SlX_S_] ed^[gYY
@D8B514h=ED5Hh45CDB?IC

9>D @D8B514h=ED5Hh45CDB?I1@D8B514h=ED5HhD 3=ED5H2D

[_c_aQp SlbS_R_UYc Yb`_\mXdV]lV ]mocV[b_] aVbdabl5 Vb\Y cQ[_SlV VbcmD
S aVQ\YXQgYY ]mocV[b_S S ?B U9>EH SVbm ]mocV[b gV\Y[_] d]VjQVcbp
S `VaV]V^^_Z @D8B514h=ED5HhD5 cQ[ hc_ SlbS_R_WUQcm _[QXlSQVcbp ^VhV6
T_7 >Q ]_]V^c d^Yhc_WV^Yp ]mocV[bQ _^ U_\WV^ ^Qf_UYcmbp S b_bc_p^YY
5ݷc[alc_ݷ Y^QhV ed^[gYp SVa^ݷc _iYR[d5 Y Vb\Y T_S_aYcm _ aVQ\YXQgYY
]mocV[b_S5 Y]VojVZbp S ?B U9>EH5 c_ `a_SVa[_Z nc_T_ db\_SYp UVZbcSYp
@D8B514h=ED5Hh45CDB?I5 b_RbcSV^^_ T_S_ap5 Y _TaQ^YhYSQocbp7 3 UadTYf aV6
Q\YXQgYpf nc_ ]_WVc Rlcm ^V cQ[5 `_nc_]d5 [_TUQ _hVaVU^_Z ]mocV[b bcQ^_6
SYcbp SQ] ^V ^dWV^5 [ ^V]d5 `aVWUV hV] b__cSVcbcSdojQp `VaV]V^^Qp YbhVX6
^Vc5 ^dW^_ _RpXQcV\m^_ `aY]V^Ycm @D8B514h=ED5Hh45CDB?I Y `a_SVaYcm5 hc_
_^Q SVa^d\Q X^QhV^YV ݷdb`Vfݷ 1c7 V7 ^_\m27 3`a_hV]5 nc_ b\VUdVc bUV\Qcm5 UQ6
WV Vb\Y SQiQ `a_TaQ]]Q `aVU^QX^QhV^Q U\p aQR_cl Yb[\ohYcV\m^_ S U9>EH5
`_b[_\m[d eYXYhVb[_V d^Yhc_WV^YV `VaV]V^^_Z6]mocV[bQ5 ^Q [_c_a_Z [c_6c_
YX SQiYf caVU_S Sbݷ Vjݷ XQR\_[Ya_SQ^5 _Rlh^_ `aYS_UYc [ QSQaYY5 ^_ ^V baQ6
XdC `a_TaQ]]Q ]_WVc Vjݷ ^V[_c_a_V SaV]p `a_aQR_cQcm Y \Yim XQcV] bSQ6ݷ
\Ycmbp5ݷ cQ[ hc_ ^QZcY `aYhY^d ]_WVc _[QXQcmbp _hV^m b\_W^_7 >V^d\VS_V
X^QhV^YV5 S_XSaQjݷ^^_V `aY `_`lc[V d^Yhc_WYcm ]mocV[b5 `_XS_\Yc `_^pcm5
hc_ SQiQ `a_TaQ]]Q aQR_cQVc ^V[_aaV[c^_5 Y Yb`aQSYcm _iYR[d5 ^V caQcp
\Yi^VV SaV]p ^Q `_Yb[Y7

BV]Qe_al YX\Ra `aVUbcQS\pocbp `VaV]V^^l]Y cY`Q C5=hDD Vjݷ aQX _c6
]VcY]5 hc_ `aVeY[b @D8B514h cdc ^V Yb`_\mXdVcbp7 5V\_ S c_]5 hc_ b`VgY6
eY[QgYp bV]Qe_a_S YX\Ra Ybf_U^_ `aVU^QX^QhQ\Qbm U\p aQR_cl ^V c_\m[_ b



>=9 @QaQ\\V\m^lV `a_TaQ]]l Y aQXUV\pV]lV UQ^^lV

caVUQ]Y5 ^_ Y b _Rlh^l]Y `a_gVbbQ]YD f_cp ]l cQ[_Z SQaYQ^c aQbb]QcaYSQcm
^V RdUV]5 Sbݷ WV `aYUݷcbp Y]Vcm S SYUd5 hc_ _^ Rl\ `aVUdb]_caV^7

>V[_c_alV aVQ\YXQgYY bV]Qe_a_S YX\Ra ^V `aVUdb]QcaYSQ\Y S_X]_W^_6
bcY SXQY]_UVZbcSYp hVaVX ^Yf U\p _Rlh^lf `a_gVbb_S5 SlUQSQp _iYR[d `aY
`_`lc[V cQ[_T_ Yf Yb`_\mX_SQ^YpD S hQbc^_bcY5 cQ[ U_ baQS^YcV\m^_ ^VUQS6
^Yf `_a _Rbc_p\Y UV\Q S U9>EH7 B_SaV]V^^lV aVQ\YXQgYY5 S c_] hYb\V Y S
U9>EH5 cQ[_V Yb`_\mX_SQ^YV U_`db[QocD U\p nc_T_ `VaV]V^^do6bV]Qe_a ^dW6
^_ aQX]VbcYcm S aQXUV\pV]_Z `Q]pcY Y `aY Vݷ Y^YgYQ\YXQgYY d[QXQcm5 hc_ [
^VZ `aVU`_\QTQVcbp aQXUV\pV]lZ U_bcd` 1c7 V7 U_bcd` YX aQX^lf `a_gVbb_S27

9^YgYQ\YXQgYp bV]Qe_aQ `a_YXS_UYcbp ed^[gYVZ C5=h9>9DC

9>D C5=h9>9D1C5=hD 3C5=5 9>D @C81B545 E>C97>54 9>D F1<E52D

@QaQ]Vca C5= XQUQݷc QUaVb Y^YgYQ\YXYadV]_T_ bV]Qe_aQ7 @QaQ]Vca @C81B54
d[QXlSQVc5 RdUVc \Y bV]Qe_a U_bcd`V^ U\p UadTYf `a_gVbb_SD Vb\Y ^QiQ `VaV6
]V^^Qp cY`Q C5=hD _`YbQ^Q [Q[ _Rlh^Qp `VaV]V^^Qp 1^V aQX]VjV^Q S aQXUV6
\pV]_Z `Q]pcY25 c_ cQ[_V Yb`_\mX_SQ^YV S \oR_] b\dhQV ^VS_X]_W^_5 cQ[ hc_
`QaQ]Vca @C81B54 U_\WV^ Rlcm aQSV^ ^d\o7 >Q[_^Vg5 `QaQ]Vca F1<E5 XQUQݷc
^QhQ\m^_V X^QhV^YV bV]Qe_aQ7 Ed^[gYp C5=h9>9D S_XSaQjQVc 9 S b\dhQV db`V6
fQ5 6: S b\dhQV _iYR[Y5 Q bQ] [_U _iYR[Y XQ^_bYcbp S `VaV]V^^do 5BB>?7 ;Q[
SYUY]5 UQWV `_Uf_U [ S_XSaQjQV]_]d X^QhV^Yo U\p ݷbV]Qe_a^lfݷ ed^[gYZ
_c\YhQVcbp _c `aY^pc_T_ S @D8B514D XUVbm Yb`_\mXdVcbp [_^SV^gYp5 fQaQ[cVa6
^Qp U\p bYbcV]^lf SlX_S_S7 3 UQ\m^VZiV] YX\_WV^YY ]l ^V RdUV] UV\Qcm
^Q nc_c bhݷc b`VgYQ\m^lf _T_S_a_[5 `_b[_\m[d SbV ed^[gYY5 b_bcQS\pojYV
Y^cVaeVZb [ bV]Qe_aQ] YX\Ra5 SVUdc bVRp Y]V^^_ cQ[C S_XSaQjQoc 9 `aY
db`VfV5 Q `aY ^VdUQhV S_XSaQjQoc 6: Y XQ^_bpc [_U _iYR[Y S 5BB>?7 @dbcm
SQb5 S`a_hV]5 ^V _R]Q^lSQVc Yb`_\mXdV]Qp [_^SV^gYpD ^Y _U^Q YX ncYf ed^[6
gYZ ^V pS\pVcbp bYbcV]^l] SlX_S_] Y S__RjV ^V _RaQjQVcbp [ pUad5 [a_]V
b\dhQp5 [_TUQ Y] ^V _bcQݷcbp Y^_T_ Slf_UQ5 [a_]V [Q[ 5ݷXQb^dcmݷ \YR_ [_TUQ
^dW^_ ݷaQXRdUYcmݷ [_T_6c_ Vj7ݷ

;Q[ ]l `_]^Y]5 bV]Qe_a Vbcm `_ _`aVUV\V^Yo _RkV[c5 S^dcaV^^VV b_6
bc_p^YV [_c_a_T_ `aVUbcQS\pVc b_R_Z ^V_caYgQcV\m^_V gV\_V hYb\_5 Y ^QU
[_c_al] _`aVUV\V^l USV _`VaQgYYC E@ Y 4?G>7 @VaSQp YX ^Yf dSV\YhYSQVc
X^QhV^YV bV]Qe_aQ ^Q : Y ^V]VU\V^^_ S_XSaQjQVc d`aQS\V^YV7 3c_aQp5 Vb6
\Y X^QhV^YV bV]Qe_aQ aQS^_ ^d\o5 R\_[YadVc SlXSQSiYZ `a_gVbb Y\Y `_c_[
U_ cVf `_a5 `_[Q [c_6c_ UadT_Z ^V dSV\YhYc X^QhV^YV bV]Qe_aQ 1Vb\Y X^QhV6
^YV YX^QhQ\m^_ ^V^d\VS_V5 R\_[Ya_S[Y ^V `a_Ybf_UYc25 `_b\V hVT_ d]V^miQVc
X^QhV^YV bV]Qe_aQ ^Q : Y S_XSaQjQVc d`aQS\V^YV7 5\p bV]Qe_a_S YX\Ra
b__cSVcbcSdojYV _`VaQgYY Sl`_\^pocbp ed^[gYp]Y

9>D C5=h@?CD1C5=hD 3C5=2D 83 E@ 38
9>D C5=hG19D1C5=hD 3C5=2D 83 4?G> 38

CQ[WV Y]VVcbp ^VR\_[YadojYZ SQaYQ^c _`VaQgYY 4?G>C

9>D C5=hDBIG19D1C5=hD 3C5=2D
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6b\Y bV]Qe_a ^Q ]_]V^c SlX_SQ Y]VVc X^QhV^YV 95 ncQ ed^[gYp5 S]Vbc_ c_T_
hc_Rl R\_[Ya_SQcm SlXSQSiYZ `a_gVbb5 ^V]VU\V^^_ XQSVaiQVcbp5 S_XSaQcYS
X^QhV^YV 6: Y dbcQ^_SYS 5BB>? S X^QhV^YV NJPJRW7

CV[djVV X^QhV^YV bV]Qe_aQ ]_W^_ dX^Qcm b `_]_jmo ed^[gYY
C5=h75DF1<E5C

9>D C5=h75DF1<E51C5=hD 3C5=5 9>D 3CF1<2D

8^QhV^YV bV]Qe_aQ S_XSaQjQVcbp hVaVX `QaQ]Vca CF1<7
6b\Y bV]Qe_a R_\miV ^V ^dWV^5 VT_ b\VUdVc \Y[SYUYa_SQcm b `_]_jmo

ed^[gYY C5=h45CDB?IC

9>D C5=h45CDB?I1C5=hD 3C5=2D

@aY nc_] ^V U_\W^_ Rlcm ^Y _U^_T_ caVUQ 1Q U\p b\dhQp ݷaQXUV\pV]lfݷ bV6
]Qe_a_S ‑ ^Y _U^_T_ `a_gVbbQ25 ^Qf_UpjVT_bp S b_bc_p^YY _WYUQ^Yp ^Q nc_]
bV]Qe_aV5 c_ Vbcm Sl`_\^pojVT_ S ^Qbc_pjYZ ]_]V^c C5=hG19D b cV] WV `Q6
aQ]Vca_]5 hc_ Y C5=h45CDB?I7 >QU_ b[QXQcm5 hc_ b bV]Qe_aQ]Y S nc_] `\Q^V
UV\_ _Rbc_Yc T_aQXU_ WݷbchV5 hV] b ]mocV[bQ]YC C5=h45CDB?I ^V `a_SVapVc5
Vbcm \Y Y\Y ^Vc cQ[YV caVUl Y\Y `a_gVbbl5 Q `a_bc_ `aYS_UYc [ ^V_`aVUV6
d[_^^ݷ\ `_SVUV^Yo 1E>45fi>54 2581F9?EB27

@7<7<7 5V]_^bcaQgY_^^lZ `aY]Va

HYcQcV\m ]_T _RaQcYcm S^Y]Q^YV5 hc_ aQ^miV ]l SbVTUQ bcQaQ\Ybm `aYS_6
UYcm `aY]Val5 Y]VojYV f_cp Rl ^Q]ݷ[ ^Q [Q[do6^YRdUm XQUQhd5 b`_b_R^do
S_X^Y[^dcm ^Q `aQ[cY[V7 DSl5 cQ[_Z `aY]Va U\p UV]_^bcaQgYY Y?C9H ]8B514C
`aYUd]Qcm [aQZ^V b\_W^_D [Q[ dWV T_S_aY\_bm5 XQUQh5 [_c_alV aVQ\m^_ ]_T6
\Y Rl _`aQSUQcm `aY]V^V^YV ]^_T_`_c_h^_T_ `a_TaQ]]Ya_SQ^Yp XQ `aVUV\Q6
]Y pUaQ ?B5 `_`a_bcd ^V bdjVbcSdVc S `aYa_UV5 Q XQUQhY5 S [_c_alf ]d\mcYc6
aVUY^T f_cp Rl ^V SlT\pUYc `a_pS\V^YV] YUY_cYX]Q5 S `aY^gY`V bdjVbcSdoc5
^_ b\Yi[_] b\_W^l U\p dhVR^_Z Y\\obcaQgYY7 @_nc_]d ]l aYb[^ݷ] `_U_Z6
cY [ UV]_^bcaQgYY ]d\mcYcaVUY^TQ b UadT_Z bc_a_^l7 @a_TaQ]]Q5 [_c_ado
]l ^Q`YiV]5 RdUVc ^Q `aQ[cY[V QRb_\oc^_ RVb`_\VX^Q5 ^_ _^Q5 ]_W^_ ^QUV6
pcmbp5 `_XS_\Yc ^Q] `aV_U_\Vcm _bcQc_h^_V ^VSVaYV S c_5 hc_ b aQXUV\pV]l]Y
UQ^^l]Y Sbݷ bc_\m bVamݷX^_7

3 ^QiV] `aY]VaV T_\_S^Qp `a_TaQ]]Q b_XUQbc ]QbbYS YX ^V[_c_a_T_ [_\Y6
hVbcSQ 1^Q`aY]Va5 YX UVbpcY2 gV\_hYb\V^^lf n\V]V^c_S Y XQ`_\^Yc nc_c ]Qb6
bYS ^d\p]Y5 `_b\V hVT_ XQ`dbcYc ^Vb[_\m[_ 1^VSQW^_ b[_\m[_5 nc_ [_\YhVbcS_
]_W^_ SQamYa_SQcm _c XQ`db[Q [ XQ`db[dD USdf dWV U_bcQc_h^_2 ݷaQR_hYfݷ
caVU_S5 [QWUlZ YX [_c_alf RdUVc S RVb[_^Vh^_] gY[\V YX]V^pcm b\dhQZ^_
SlRaQ^^lV n\V]V^cl ]QbbYSQ5 `aYhݷ] UV\Qcm nc_ SbVTUQ `QaQ]Y ‑ _UY^ n\V6
]V^c dSV\YhYSQcm ^Q VUY^Ygd5 Q UadT_Z ^Q VUY^Ygd d]V^miQcm7 Pb^_5 hc_
_RjQp bd]]Q n\V]V^c_S ]QbbYSQ `aY nc_] U_\W^Q _bcQSQcmbp c_Z WV5 hc_



>=; @QaQ\\V\m^lV `a_TaQ]]l Y aQXUV\pV]lV UQ^^lV

Y Rl\Q ‑ ^d\VS_Z7 4_\_S^Qp `a_TaQ]]Q aQX S bV[d^Ud RdUVc SlhYb\pcm Y
`VhQcQcm bd]]d n\V]Vc_S ]QbbYSQ5 Q cQ[WV Y X^QhV^Yp bQ]Yf n\V]V^c_S7

Bc_\m `a_bcV^m[_Z UV]_^bcaQgYY ^Q] fSQcYc5 hc_Rl `_[QXQcm [QcVT_aYhV6
b[do ^V_Rf_UY]_bcm SXQY]_Yb[\ohV^Yp U_bcd`Q [ aQXUV\pV]l] UQ^^l]7 5\p
nc_T_ ]l bUV\QV] ]VfQ^YX] [aYcYhVb[Yf bV[gYZ _c[\ohQV]l] ‑ Sb5ݷ hc_ _c6
^_bYcbp [ aQR_cV b ]mocV[bQ]Y Y bV]Qe_aQ]Y5 _RSVbY] UYaV[cYSQ]Y db\_S^_Z
[_]`Y\pgYY 1b]7 2?7?7=ݷ cQ[5 hc_Rl S [_]Q^U^_Z bca_[V [_]`Y\pc_aQ ]_W^_
Rl\_ _U^Y] e\QW[_] dbcaQ^Ycm YX ^QiVZ `a_TaQ]]l SbV ݷfYcalVݷ _RkV[cl
b Qc_]Qa^l]Y _`VaQgYp]Y7 8Q`dbcYS ^Qid `a_TaQ]]d5 _c[_]`Y\Ya_SQ^^do
b [_aaV[c^_Z _aTQ^YXQgYVZ [aYcYhVb[Yf bV[gYZ5 ]_W^_ RdUVc dRVUYcmbp5 hc_
Sbݷ aQR_cQVc Y]V^^_ cQ[5 [Q[ U_\W^_C n\V]V^cl ]QbbYSQ S [QWUlZ ]_]V^c
SaV]V^Y _c\YhQocbp _c ^d\p S _RV bc_a_^l 1S_X]_W^_5 ^V SbVD \oR_Z n\V]V^c
]_WVc b\dhQZ^_ _[QXQcmbp aQS^l] ^d\o25 ^_ bd]]Q _bcQݷcbp SbVTUQ ^d\VS_Z7
@_b\V nc_T_ ]_W^_ RdUVcm `VaV[_]`Y\Ya_SQcm cd WV `a_TaQ]]d5 ݷSladRYSݷ
]VfQ^YX]l SXQY]_Yb[\ohV^Yp5 Y5 XQ`dbcYS V5ݷ `_^QR\oUQcm5 b[_\m Rlbca_
bd]]Q5 [_c_aQp Sa_UV Rl U_\W^Q Rl\Q _bcQSQcmbp ^d\VS_Z5 d\VcQVcݷ S [_b6
]_bݷ ‑ _Rlh^_ bV]YX^Qh^lf X^QhV^YZ _^Q U_bcYTQVc XQ bhYcQ^^lV bV[d^Ul7

9^cVaVb^_5 hc_ UQWV cQ[_Z `aY]YcYS^lZ Sa_UV Rl `aY]Va b_UVaWYc bV6
amݷX^lZ `_US_U^lZ [Q]V^m5 YX6XQ [_c_a_T_ ^Q] `aYUݷcbp S_b`_\mX_SQcmbp
Vjݷ Y bV]Qe_a_]5 `aQSUQ5 c_\m[_ US_Yh^l]5 ^V bhݷc^l] ‑ Y\Y5 \dhiV RdUVc
b[QXQcm5 R\QT_UQap nc_]d `_US_U^_]d [Q]^o ]l b]_WV] `a_UV]_^bcaYa_SQcm
]^_T_ hVT_ Y^cVaVb^_T_5 S[\ohQp aQR_cd b bV]Qe_a_]7 >_ _R_ Sbݷ] `_ `_apU6
[d7

@_ db\_SYo XQUQhY [QWUlZ YX caVU_S ^Q [QWU_Z YcVaQgYY bS_VT_ gY[6
\Q U_\WV^ bTV^VaYa_SQcm USQ b\dhQZ^lf hYb\Q5 hc_Rl SlRaQcm USQ n\V]V^cQ
]QbbYSQ5 b [_c_al]Y _^ `a_YXSVUݷc bS_Y _`VaQgYY7 Ed^[gYY CB1>4 Y B1>45
[_c_alV ]l aQbb]QcaYSQ\Y S 5>7:97=ݷ Sa_UV Rl `_XS_\poc `_\dhQcm `_b\V6
U_SQcV\m^_bcY `bVSU_b\dhQZ^lf hYbV\5 ^_ ^V cdc6c_ Rl\_C `aY]V^pcm ncY
ed^[gYY S ]^_T_`_c_h^_Z `a_TaQ]]V ^V\mXp7 5V\_ S c_]5 hc_5 [Q[ ]l _RbdW6
UQ\Y Vjݷ S `VaS_] c_]V 1b]7 7A7>25;ݷ `aY TV^VaQgYY `bVSU_b\dhQZ^lf hYbV\
Yb`_\mXdVcbp T\_RQ\m^Qp `VaV]V^^QpD bS_ݷ ^QhQ\m^_V X^QhV^YV _^Q `_\dhQVc
`aY Y^YgYQ\YXQgYY TV^VaQc_aQ 1SlX_S_] `a_gVUdal B1>4?=9J5 S @Qb[Q\V5
ed^[gYY CB1>4 S `a_TaQ]]Qf ^Q BY25 Q ed^[gYp5 S_XSaQjQojQp _hVaVU^_V
b\dhQZ^_V hYb\_ 1S bcQ^UQac^_Z RYR\Y_cV[V BY nc_ B1>425 XQ_U^_ YX]V^pVc
X^QhV^YV nc_Z `VaV]V^^_Z7 B\VU_SQcV\m^_5 SlX_Sl ed^[gYY B1>4 S caVUQf
^Q] `aYi\_bm Rl _RkpSYcm [aYcYhVb[Y]Y bV[gYp]Y Y _RSVbYcm ]mocV[bQ]Y5
Vjݷ R_\miV XQ]VU\YS Y cQ[ ^V b\Yi[_] Rlbcado `a_TaQ]]d Y Vjݷ bY\m^VV
dSV\YhYS [_\YhVbcS_ [_\\YXYZ7 ;a_]V c_T_5 cQ[_V aViV^YV Y]VVc Vjݷ _UY^
^VU_bcQc_[C _Rlh^_ `_b\VU_SQcV\m^_bcm `bVSU_b\dhQZ^lf hYbV\ ]_W^_ `_6
Sc_aYcm5 Yb`_\mXdp _c XQ`db[Q [ XQ`db[d _U^_ Y c_ WV ^QhQ\m^_V X^QhV^YV U\p
TV^VaQc_aQD nc_ ]_WVc _[QXQcmbp _hV^m `_\VX^_ `aY _c\QU[V7 >_ SVUm caVUl
]_Tdc _RaQjQcmbp [ _RjV]d U\p ^Yf TV^VaQc_ad S ^V`aVUb[QXdV]_] `_apU[V5
cQ[ hc_ [_^[aVc^Qp `_b\VU_SQcV\m^_bcm b\dhQZ^lf hYbV\5 `_\dhV^^lf _U^Y]
_cUV\m^_ SXpcl] caVU_]5 _[QWVcbp `aY^gY`YQ\m^_ ^VS_b`a_YXS_UY]_Z7
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; bhQbcmo5 S RYR\Y_cV[V `aVUdb]_caV^Q b`VgYQ\m^_ U\p cQ[Yf b\dhQVS
Vjݷ _U^Q ed^[gYp ‑ B1>4hBC

9>D B1>4hB1E>C97>54 9>D 3C554@2D

NcQ ed^[gYp ^V _RaQjQVcbp ^Y [ [Q[Y] T\_RQ\m^l] `VaV]V^^l]D S]Vbc_
nc_T_ SlXlSQojYZ U_\WV^ bQ] d[QXQcm5 [Q[do [_^[aVc^_ `VaV]V^^do 1Y]V6
ojdo cY` E>C97>54 9>D2 b\VUdVc Yb`_\mX_SQcm S a_\Y 5ݷXQcaQS[Yݷ cQ[ hc_
]_W^_ XQSVbcY bS_o `VaV]V^^do S [QWU_] YX caVU_S7 >_ nc_ S_SbV ^V [_^Vg
Ybc_aYYC baQXd WV S_X^Y[QVc S_`a_b5 Q [Q[Y] ^QhQ\m^l] X^QhV^YV] Y^YgYQ6
\YXYa_SQcm ncd `VaV]V^^do5 hc_Rl S aQX^lf caVUQf `_b\VU_SQcV\m^_bcY b\d6
hQZ^lf hYbV\ ^V `_Sc_ap\YbmH Ed^[gYo CB1>4 ]l5 [Q[ ^Vb\_W^_ Sb`_]^Ycm5
SlXlSQ\Y5 `VaVUQSQp VZ QaTd]V^c_] cV[djVV SaV]p 1aVXd\mcQc SlX_SQ D9=525
^_ XUVbm cQ[_Z ^_]Va ^V `a_ZUݷcC SbV caVUl bcQacdoc ^Qbc_\m[_ Rlbca_5 hc_
S ^Yf S_ SbVf5 b[_aVV SbVT_5 D9=5 SVa^ݷc _U^_ Y c_ WV hYb\_7

@aYUݷcbp `_bcd`Ycm fYcaVV7 >QhQ\m^_V X^QhV^YV ݷXQcaQS[Yݷ U\p TV^V6
aQgYY b\dhQZ^lf hYbV\ U\p [QWU_T_ caVUQ RdUVc SlhYb\pcm T_\_S^Qp `a_6
TaQ]]Q7 Hc_Rl _RVb`VhYcm aQX^__RaQXYV _c XQ`db[Q [ XQ`db[d5 _^Q SlX_SVc
ed^[gYo D9=55 ^_ c_\m[_ _UY^ aQXD ^d Q aQX\YhYV `_b\VU_SQcV\m^_bcVZ S aQX6
^lf caVUQf RdUVc _RVb`VhV^_ `a_bcl] `aYRQS\V^YV] VUY^Ygl [ `_\dhV^^_]d
X^QhV^Yo `VaVU XQ`db[_] [QWU_T_ b\VUdojVT_ caVUQ7

9cQ[5 d ^Qb `_pS\pVcbp ^V[Qp Y^e_a]QgYp5 [_c_ado ^dW^_ `VaVUQcm S
caVU `aY bcQacV ‑ ^QhQ\m^_V X^QhV^YV U\p TV^VaQgYY `bVSU_b\dhQZ^lf hY6
bV\7 =_W^_ \VT[_ XQ]VcYcm5 hc_ nc_ ^V VUY^bcSV^^Qp cQ[Qp Y^e_a]QgYp7 @_
db\_SYp] XQUQhY caVU U_\WV^ aQR_cQcm b ^V[Y] ]QbbYS_]5 Q U_bcd` [ ]QbbYSd
Sl`_\^pcm S [aYcYhVb[_Z bV[gYY5 XQjYjݷ^^_Z ]mocV[b_]7 ;_^Vh^_5 ]l ]_T6
\Y Rl bUV\Qcm Y ]QbbYS5 Y ]mocV[b T\_RQ\m^l]Y `VaV]V^^l]Y5 ^_ ]l SVUm
`_]^Y]5 hc_ T\_RQ\m^lV `VaV]V^^lV ‑ SbV\V^b[_V X\_5 Q XQUQhQ d ^Qb pS^_
^V ^Qbc_\m[_ b\_W^Q5 hc_Rl nc_ X\_ b_T\QiQcmbp cVa`Vcm7

3b5ݷ hc_ ]l ]_WV] `VaVUQcm S caVU ‑ nc_ d[QXQcV\m cY`Q F?9435 ^_ VT_5
`_ YUVV5 U_\W^_ fSQcYcm5 SVUm d[QXlSQcm6c_ _^ ]_WVc ^Q hc_ dT_U^_5 S c_]
hYb\V5 ^Q`aY]Va5 ^Q bcad[cdad5 b_UVaWQjdo b[_\m[_ dT_U^_ `_\VZ7 CQ[ hc_
]l ]_WV] _`YbQcm bcad[cdad Sa_UV b\VUdojVZC

CDBE3D D8B514hCD1BDh41D1 K
E>C97>54 9>D B1>4C554D
9>D 31BB1ID
@D8B514h=ED5HhD 31BBh=ED5HD

MD

‑ Y5 XQ`_\^YS `VaVU XQ`db[_] _hVaVU^_T_ caVUQ SbV Vݷ `_\p5 d[QXQcm QUaVb
bQ]_Z bcad[cdal 1c_h^VV5 `VaV]V^^_Z nc_T_ cY`Q2 hVcSݷacl] `QaQ]Vca_]
ed^[gYY @D8B514h3B51D55 cQ[ hc_ T_\_S^Qp ed^[gYp caVUQ `_\dhYc nc_c QU6
aVb hVaVX bS_Z VUY^bcSV^^lZ `QaQ]Vca7

>Q nc_] ]VbcV bc_Yc ^V]^_T_ bRQSYcm _R_a_cl Y XQUd]Qcmbp7 3_c d ^Qb
bcQacdVc caVU5 VT_ T\QS^Qp ed^[gYp5 `_6SYUY]_]d5 ^QhY^QVc bS_o aQR_cd b
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dWV _c]VhQ\Y ^Q bca7 =B?5 UQ^^lV ^Q S^Vi^Yf XQ`_]Y^QojYf dbca_ZbcSQf
1c7 V7 ^Q UYb[Qf2 S_ ]^_TYf b\dhQpf _[QXlSQocbp aQXUV\pV]l]Y S bY\d `aY6
a_Ul `_bcQS\V^^_Z XQUQhY5 Y `_UV\Qcm XUVbm ^YhVT_ ^V\mXp7 @aVWUV hV] ^Q6
hQcm aQbb[QX _R Y]VojYfbp Y^bcad]V^cQf ‑ [_c_alV5 [ b_WQ\V^Yo5 SbV [Q[
_UY^ [aYSlV ‑ `_XS_\Y] bVRV _UY^ b_SVcC `_[dUQ Sl ]_WVcV YXRVWQcm bYcd6
QgYY U_bcd`Q [ _U^_]d eQZ\d ^Vb[_\m[Yf `a_TaQ]] Y\Y `a_gVbb_S5 YXRVTQZcV
V7ݷ BaVUbcSQ5 aQbb]_caV^^lV S nc_Z T\QSV5 b\VUdVc Yb`_\mX_SQcm \Yim c_TUQ5
[_TUQ Y^_T_ Slf_UQ ^Vc7

@7=7:7 ?RX_a Y]VojYfbp S_X]_W^_bcVZ

5\p ^QhQ\Q ^Q] `aYUݷcbp db\_SYcmbp _ cVa]Y^Qf7 ?`VaQgY_^^Qp bYbcV]Q
`aVU_bcQS\pVc ^Q] 1c7 V7 `a_TaQ]]YbcdD Y\Y5 b UadT_Z c_h[Y XaV^Yp5 `a_gVb6
bd2 baVUbcSQ5 b `_]_jmo [_c_alf ]l ]_WV] YXSVbcYcm UadTYV `a_gVbbl S
bYbcV]V5 hc_ UQ^^lZ eQZ\ d ^Qb `ap]_ bVZhQb ^Qf_UYcbp S aQR_cV5 cQ[ hc_
U_bcd` [ ^V]d ]_WVc `aYSVbcY [ ^VWV\QcV\m^l] `_b\VUbcSYp]7 NcQ bdj^_bcm
`_6Q^T\YZb[Y ^QXlSQVcbp fi<5 <?3;7 3 R_\miY^bcSV adbb[_pXlh^lf Ybc_h^Y[_S
b\_S_ <?3; S nc_] [_^cV[bcV `VaVS_Upc adbb[Y] b\_S_] 5ݷR\_[Ya_S[Qݷ ^_ cQ6
[_Z SQaYQ^c ^VdUQhV^C ]l dWV Q[cYS^_ Yb`_\mX_SQ\Y cVa]Y^ 5ݷR\_[Ya_S[Qݷ
_aYTY^Q\_] [_c_a_T_ `_b\dWY\_ b\_S_ 2<?3;9>77

3 `_SbVU^VS^_Z aQR_cV `a_TaQ]]Ybcl _Rlh^_ S__RjV ^V `VaVS_Upc b\_S_
<?3; b Q^T\YZb[_T_5 cQ[ hc_ Sl S`_\^V ]_WVcV db\liQcm SlaQWV^Yp Sa_UV
XQ\_hYcmݷ eQZ\5ݷ bRa_bYcmݷ ݷ]_\ Y c7 `7 ;_^Vh^_5 nc_ _c[a_SV^^lZ b\V^T5
^_ Yb`_\mX_SQ^YV b\V^TQ S ^V[_c_alf b\dhQpf ]_W^_ bhYcQcm U_`dbcY]l]D
S_c c_\m[_ `a_R\V]Q S c_]5 hc_ b\_S_ 5ݷ]_\ݷ RdUdhY ^Q`VhQcQ^^l] S cV[6
bcV5 b]_caYcbp b_SVaiV^^_ [_i]Qa^_5 cdc UQWV ]_W^_ ^V baQXd U_TQUQcmbp5
_ hݷ] YUݷc aVhm ‑ S _c\YhYV _c bYcdQgYY5 [_TUQ _^_ `a_YX^_bYcbp5 ^_ ^V `Y6
iVcbp7 @_b[_\m[d ^Q] `aVUbc_Yc Q[cYS^_V Yb`_\mX_SQ^YV b__cSVcbcSdojVT_
cVa]Y^Q S cV[bcV [^YTY5 `aYUݷcbp `_Ulb[Qcm hc_6c_ R_\VV `_Uf_UpjVV7

>V ^QZUp ^YhVT_ \dhiVT_5 ]l S_b`_\mXdV]bp U\p `VaVS_UQ cVa]Y^Q <?3;
b\_S_] 7ݷXQfSQcݷ Nc_c SQaYQ^c c_WV Y]VVc bS_Y ^VU_bcQc[Y5 Y ]l nc_ b T_6
c_S^_bcmo `aYX^Q5[ݷ ^_ UadT_T_5 R_\VV dUQh^_T_ `VaVS_UQ ^Q] `aYUd]Qcm ^V
dUQ\_bm7 6b\Y SQ] YXSVbcV^ \dhiYZ SQaYQ^c5 bSpWYcVbm b QSc_a_] [^YTY7

?c]VcY]5 hc_ eQZ\_SlV XQfSQcl5 Y]VojYVbp S E>9H6bYbcV]Qf5 S R_\miY^6
bcSV bS_ݷ] ^Y[_T_ ^Y [ hV]d ^V _RpXlSQocC `a_gVbb5 Y]VojYZ U_bcQc_h^_



>>9 @QaQ\\V\m^lV `a_TaQ]]l Y aQXUV\pV]lV UQ^^lV

`aQS ^Q hcV^YV eQZ\Q5 ]_WVc VT_ hYcQcm5 Q Y]VojYZ `aQSQ ^Q XQ`Ybm ‑ ]_6
WVc eQZ\ ]_UYeYgYa_SQcm5 Y dbcQ^_S\V^^lV UadTY]Y `a_gVbbQ]Y XQfSQcl
^Y[Q[ V]d ^V `_]ViQoc7 @_6Q^T\YZb[Y cQ[YV Y^ݷ [ hV]d ^V _RpXlSQojYVݷ
XQfSQcl ^QXlSQocbp 14F9C?BI <?3;CD hc_Rl ^V dbdTdR\pcm Y RVX c_T_ `\QhVS6
^do bYcdQgYo b cVa]Y^Q]Y5 ]l ^V RdUV] `lcQcmbp `VaVSVbcY S nc_] [_^cV[bcV
b\_S_ 14F9C?BI ^Q adbb[YZ pXl[5 Q \oRYcV\p] cVa]Y^_S Sa_UV bd\mcQgY6^_]ݷ
_^^lZ XQfSQcݷ Y\Y bd\mcQcYS^Qp^_]ݷ R\_[Ya_S[Qݷ `_b_SVcdV] `aV[aQcYcm
YXUVSQcmbp ^QU a_U^l] pXl[_]7 @_b[_\m[d eQZ\_SlV XQfSQcl `aQ[cYhVb[Y
SbVTUQ Y]V^^_ cQ[_Sl5 ]l `a_bc_ ^V RdUV] nc_ [QWUlZ aQX dc_h^pcm7

@_b[_\m[d dbcQ^_S\V^YV XQfSQcQ ^Q eQZ\ aVQ\m^_ ^V b_XUQݷc `aV`pcbcSYZ
[ hcV^Yo Y\Y XQ`YbY VT_ b_UVaWY]_T_5 pb^_5 hc_ U\p db`Vi^_Z aQR_cl SbV
`a_gVbbl5 Yb`_\mXdojYV UQ^^lZ eQZ\5 U_\W^l U_Ra_S_\m^_ `aYUVaWYSQcm6
bp dbcQ^_S\V^^_T_ `_apU[Q aQR_cl7 BQ]_ `_ bVRV nc_ ^V cQ[ dW bcaQi^_ ‑
U_bcQc_h^_ Sb`_]^Ycm5 hc_ ]mocV[bl Y bV]Qe_al c_WV bQ]Y `_ bVRV ^YhV]d
^V `aV`pcbcSdoc7 8UVbm SQW^_ UadT_VC Vb\Y [Q[Qp6^YRdUm YX `a_TaQ]]5 aQR_6
cQojYf b eQZ\_]5 ^V RdUVc ^YhVT_ X^Qcm `a_ XQfSQcl5 c_ SbV ^QiY dbY\Yp `_
_RVb`VhV^Yo [_aaV[c^_Z aQR_cl `_ZUdc `aQf_]D ]VWUd cV] cQ[do `a_TaQ]6
]d ]_WVc ‑ `a_bc_ `_ ^VX^Q^Yo ‑ XQ`dbcYcm bQ] `_\mX_SQcV\m5 Y b ncY] ]l
^YhVT_ ^V bUV\QV]7

3 \YcVaQcdaV Y 9^cVa^VcV SQ] ]_Tdc SbcaVcYcmbp d`_]Y^Q^Yp _RpXQcV\m6
^lf XQfSQc_S 1=1>41D?BI <?3;C2 ‑ cQ[Yf5 dbcQ^_S[Q [_c_alf aVQ\m^_ Yb[\o6
hQVc Sl`_\^V^YV UadTY]Y `a_gVbbQ]Y _`VaQgYZ hcV^Yp Y XQ`YbY7 Nc_c ]V6
fQ^YX] cQ[ Y ^V `_\dhY\ iYa_[_T_ aQb`a_bcaQ^V^Yp7 3 bYbcV]Qf bV]VZbcSQ
K\M S__RjV _cbdcbcSdVc `_UUVaW[Q _RpXQcV\m^lf XQfSQc_SD S ?B U9>EH _^Y
`_UUVaWYSQocbp pUa_]5 ^_ U\p nc_T_ ^dW^_ U\p ^QhQ\Q b]_^cYa_SQcm eQZ6
\_Sdo bYbcV]d b `QaQ]Vca_]5 d[QXlSQojY] ^Q Yf `aY]V^V^YV5 Y5 [a_]V c_T_5
dbcQ^_SYcm ݷfYcalVݷ `aQSQ U_bcd`Q [ eQZ\d5 ^Q [_c_a_] XQfSQcl U_\W^l
Y]Vcm ݷRpXQcV\m^lZ_ݷ fQaQ[cVa 1b]7 [_]]V^cQaYZ ^Q bca7 ;B;27 1Sc_a ncYf
bca_[ ^Y aQXd XQ Sbo bS_o `aQ[cY[d ^V SYUV\5 hc_Rl eQZ\_SlV bYbcV]l ]_^6
cYa_SQ\Ybm cQ[Y] _RaQX_]D bQ] ]VfQ^YX]5 SSVUݷ^^lZ S pUa_ S :BB? T_Ud5 YX6
^QhQ\m^_ bhYcQ\bp Y `a_U_\WQVc bhYcQcmbp `a_R\V]^l] d:?f7 @aVU`_\_WYS5
hc_ _RpXQcV\m^lV XQfSQcl S aVQ\m^_Z WYX^Y ^V `aY]V^pocbp5 ]l5 `_6SYUY6
]_]d5 _[QWV]bp ^VUQ\V[Y _c YbcY^lD `_nc_]d aQbb]QcaYSQcm nc_c SQaYQ^c
eQZ\_Slf XQfSQc_S ]l ^V bcQ^V]7

?b^_S^lf `_Uf_U_S [ XQfSQcd U_bcd`Q [ eQZ\d bdjVbcSdVc caY5 `aYhݷ]
_UY^ YX ^Yf S__RjV ^V caVRdVc `_UUVaW[Y b_ bc_a_^l _`VaQgY_^^_Z bYbcV]lC
_^ XQ[\ohQVcbp S c_]5 hc_ apU_] b XQfSQclSQV]l] eQZ\_] b_XUQݷcbp Vjݷ
_UY^ eQZ\5 [_c_alZ `_[QXlSQVc UadTY] `a_gVbbQ]5 hc_ S ^Qbc_pjVV SaV]p b
eQZ\_] \dhiV ^YhVT_ ^V UV\Qcm7 5SQ UadTYf ]VfQ^YX]Q5 YXSVbc^lV [Q[ K\M
<?3;C 1bYbcV]^lZ SlX_S 6<?3;2 Y YX\Ra <?3;C 1ed^[gYp <?3;65 aQR_cQojQp
hVaVX bYbcV]^lZ SlX_S 63>D<2 aVQ\YX_SQ^l S pUaV _`VaQgY_^^_Z bYbcV]lD
[_\m b[_a_ _UY^ `a_gVbb dbcQ^_SY\ eQZ\_SlZ XQfSQc5 UadTY] `a_gVbbQ] pUa_
_c[QWVc S `aVU_bcQS\V^YY XQfSQcQ5 [_^e\Y[cdojVT_ b dWV dbcQ^_S\V^^l]7



@7=7 AQXUV\pV]lV UQ^^lV ^Q UYb[V >>:

?c]VcY] _U^_ ^V_hVSYU^_V _Rbc_pcV\mbcS_5 [_c_a_V b\VUdVc dhYclSQcm S
aQR_cV7 BaVUY SbVf eQZ\_Slf bYbcV] ^Vb[_\m[_ _b_R_V ]Vbc_ XQ^Y]Qoc cQ[YV5
[_c_alV eYXYhVb[Y ^Qf_Upcbp ^Q UadT_] [_]`mocVaV 1eQZ\_S_] bVaSVaV2D
U_bcd` [ ^Y] `a_YXS_UYcbp hVaVX [_]`mocVa^do bVcm7 EQZ\_SlV XQfSQ6
cl5 `_UUVaWYSQV]lV ^Q da_S^V _`VaQgY_^^_Z bYbcV]l5 ^V aQR_cQoc
U\p eQZ\_S5 ^Qf_UpjYfbp ^Q bVcVSlf UYb[Qf7 6b\Y ^Q`YbQ^^lV SQ]Y
`a_TaQ]]l S bS_VZ aQR_cV `_\QTQocbp ^Q ncY ]VfQ^YX]l5 ^dW^_ _RpXQcV\m^_
_caQXYcm S U_[d]V^cQgYY5 hc_ b__cSVcbcSdojYV eQZ\l U_\W^l ^Qf_UYcmbp
^Q \_[Q\m^lf eQZ\_Slf bYbcV]Qf5 S `a_cYS^_] b\dhQV Sbݷ `VaVbcQ^Vc aQR_6
cQcm7 @aVWUV hV] Sl nc_ bUV\QVcV5 dhcYcV5 hc_ S aVQ\m^_Z `aQ[cY[V hQbc_
SbcaVhQocbp [_]`mocVal5 ^V Y]VojYV ^Y[Q[Yf UYb[_S5 [a_]V bVcVSlfD UV6
[\QaYadp bS_o XQSYbY]_bcm _c eQZ\_Slf XQfSQc_S5 `_UUVaWQ^^lf _`VaQgY6
_^^_Z bYbcV]_Z5 Sl cV] bQ]l] XQpS\pVcV5 hc_ `_\mX_SQcV\Y cQ[Yf [_]`mo6
cVa_S S__RjV ^V b]_Tdc `aY]V^pcm SQiY `a_TaQ]]l7

>QYR_\VV `aQSY\m^l] `aVUbcQS\pVcbp TYR[YZ `_Uf_U5 `aY [_c_a_] `a_6
TaQ]]Q d]VVc `aY]V^pcm SbV caY S_X]_W^lf ]VfQ^YX]Q XQfSQc_S5 S c_] hYb\V
_U^_SaV]V^^_5 Q c_5 [Q[YV YX ^Yf b\VUdVc Yb`_\mX_SQcm S [_^[aVc^_Z bYcdQ6
gYY5 d[QXlSQVc `_\mX_SQcV\m b `_]_jmo ^Qbca_V[7

@7=7;7 B_XUQ^YV U_`_\^YcV\m^_T_ eQZ\Q

@_WQ\dZ5 bQ]lZ `a_bc_Z b`_b_R b__RjYcm UadTY] [UVZbcSdojYݷ \YgQ]5ݷ
hc_ S ^Qbc_pjYZ ]_]V^c b eQZ\_] aQR_cQVcV Sl ‑ nc_ b_XUQcm apU_] Uad6
T_Z eQZ\ 1hQjV SbVT_ `dbc_Z2D eQ[c bdjVbcS_SQ^Yp nc_T_ U_`_\^YcV\m^_T_
eQZ\Q aQbb]QcaYSQVcbp [Q[ YXSVjV^YV _ XQfSQcV _b^_S^_T_ eQZ\Q7 >Q`aY6
]Va5 Vb\Y SQ] ^dW^_ aQR_cQcm b eQZ\_]5 [_c_alZ ^QXlSQVcbp 6??21B741D5 c_
S`_\^V \_TYh^_ S_b`_\mX_SQcmbp Y]V^V] 6??21B741D7<?3;5 aQb`_\_WV^^l] S
c_Z WV UYaV[c_aYY5 U\p VT_ XQfSQcQ7 5\p nc_T_5 `aVWUV hV] ^QhY^Qcm aQR_cd
b 6??21B741D5 ^dW^_ `_`lcQcmbp b_XUQcm eQZ\ 6??21B741D7<?3;5 S_b`_\mX_6
SQSiYbm e\QW[_] XhNaLU 1b]7 25>7;7<ݷ c7 V7 `_caVR_SQcm _c bYbcV]l Y]V^^_
hc_ b_XUQcm ^_SlZ eQZ\5 Q Vb\Y nc_ ^VS_X]_W^_ ‑ b__RjYcm _R _iYR[V7 6b\Y
SlX_S ?@5> SVa^ݷc 6: Y `VaV]V^^Qp 5BB>? `aY]Vc X^QhV^YV NNaR\] ‑ X^QhYc5
eQZ\ 6??21B741D7<?3; dWV [V]6c_ b_XUQ^ Y ^dW^_ ^V[_c_a_V SaV]p `_U_6
WUQcm ‑ ^Q`aY]Va5 _U^d bV[d^Ud7 @_ _[_^hQ^YY aQR_cl b 6??21B741D b\V6
UdVc dUQ\Ycm eQZ\ 6??21B741D7<?3; b `_]_jmo SlX_SQ E><9>; 1b]7 27=7;7<ݷ
3lT\pUVcm nc_ Sbݷ RdUVc `aY]Va^_ cQ[C

6?B1DD2 K
9>D <3;4D
<3;4 F ?@5>126??21B741D7<?3;25 Xh`[XWUbLXhL[NJ]LXhNaLU5 9???2D
961<3;4 1F 6:2 K

3<?C51<3;42D
2B51;D 83 Sbݷ S `_apU[V5 ]l dbcQ^_SY\Y XQfSQc 38

M
9615BB>? 1F NNaR\]2 K

83 ?iYR[Q5 >6 bSpXQ^^Qp b cV]5 hc_ [c_6c_ bVZhQb aQR_cQVc
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b ^QiY] eQZ\_]D ^Q`aY]Va5 d ^Qb ]_T\_ ^V fSQcYcm
`_\^_]_hYZ U\p b_XUQ^Yp 6??21B741D7<?3;5 Y\Y `a_YX_i\_
hc_6c_ Vj7ݷ ?RaQRQclSQV] [Q[ _Rlh^do _iYR[d7 38

M
83 eQZ\ dWV VbcmD b\VU_SQcV\m^_5 ^QU_ `_U_WUQcm 38
C<55@1:2D

M
83 aQR_cQV] b 6??21B741D 38
83 777 38
E><9>;126??21B741D7<?3;22D 83 b^Y]QV] XQfSQc 38

8UVbm ]_W^_ XQ]VcYcm Q^Q\_TYo b ]mocV[b_]C b_XUQ^YV ݷ_XQfSQc^_Tݷ eQZ6
\Q:; YTaQVc a_\m XQ[alcYp ]mocV[bQ5 Q VT_ dUQ\V^YV ‑ a_\m _c[alcYp ]mo6
cV[bQ7 ;Q[ Y S b\dhQV b ]mocV[b_]5 XUVbm [aQZ^V SQW^Q Qc_]Qa^_bcm _`V6
aQgYZ7 3_ SbVf b_SaV]V^^lf bYbcV]Qf bV]VZbcSQ ^>9H _`VaQgYp n[b[\oXYS6ݷ
^_T_ݷ _c[alcYp eQZ\Q Qc_]Qa^Q5 cQ[ hc_ `a_TaQ]]Q5 `_bca_V^^Qp `_ `aYSV6
Uݷ^^_Z bfV]V5 RdUVc aQR_cQcm [_aaV[c^_D ^_ cQ[ Rl\_ ^V SbVTUQ7 >Q`aY]Va5
U\p Sbݷ cVf WV bVcVSlf eQZ\_Slf bYbcV] `_UUVaW[Q e\QTQ XhNaLU `_pSY\Qbm
c_\m[_ ^QhY^Qp b `a_c_[_\Q WO\F<D `aY Vݷ _cbdcbcSYY pUa_ bYbcV]l _Rlh^_
n]d\Ya_SQ\_ neeV[c _c XhNaLU XQ USQ _RaQjV^Yp [ eQZ\_S_]d bVaSVad5 cQ[
hc_ ^Y[Q[_Z Qc_]Qa^_bcY ^V _RVb`VhYSQ\_bm7 3 hQbc^_bcY5 pUaQ U9>EH ^QhQ\Y
`_\^_gV^^_ 1Qc_]Qa^_2 `_UUVaWYSQcm XhNaLU U\p bVcVSlf eQZ\_Slf bYbcV]
1VbcVbcSV^^_5 `aY db\_SYY5 hc_ b__cSVcbcSdojQp `_UUVaW[Q Vbcm S `a_c_[_6
\V2 c_\m[_ b SVabYZ ;7?735 c_ Vbcm baQS^YcV\m^_ ^VUQS^_7

5\p bYcdQgYZ5 S [_c_alf Qc_]Qa^_bcm _c[alcYp eQZ\Q b e\QT_] XhNaLU TQaQ^cYa_6
SQcm ^VS_X]_W^_5 eQZ\_SlV XQfSQcl b Yb`_\mX_SQ^YV] U_`_\^YcV\m^_T_ eQZ\Q Sbݷ Vjݷ
]_W^_ _aTQ^YX_SQcm5 ^_ dWV `_ bdjVbcSV^^_ R_\VV b\_W^_Z bfV]V7 CQ[5 S =1>6bcaQ^YgV
`_ SlX_Sd ?@5> U\p U9>EH `aVU\QTQVcbp b_XUQcm 1_RpXQcV\m^_ ^Q c_] WV UYb[V5 TUV Y
`aVU`_\QTQV]lZ ݷXQfSQc^lZݷ eQZ\D `a_jV SbVT_ UV\Qcm nc_ S _U^_Z Y c_Z WV UY6
aV[c_aYY2 SaV]V^^lZ eQZ\ b `a_YXS_\m^l] Y]V^V]5 cQ[Y]5 hc_Rl ]Y^Y]YXYa_SQcm
SVa_pc^_bcm b_S`QUV^Yp SlRaQ^^_T_ Y]V^Y b [Q[Y]6c_ VjݷD ^Q`aY]Va5 ]_W^_ Yb`_\m6
X_SQcm S Y]V^Y cQ[_T_ eQZ\Q ^V[do [_]RY^QgYo YX bS_VT_ ^_]VaQ `a_gVbbQ Y cV[djVT_
SaV]V^Y7 Nc_c eQZ\ ^V RdUVc Yb`_\mX_SQcmbp S [QhVbcSV Y^UY[QgYY XQfSQcQ bQ] `_ bVRVD
S]Vbc_ nc_T_ `aY `_`lc[V XQfSQcYcm U_bcd` ]l `_caVRdV] _c bYbcV]l b_XUQcm Wݷbc6
[do bbl\[d ^Q ^VT_ b `_]_jmo SlX_SQ <9>;D [Q[ aQX ncQ bbl\[Q RdUVc YTaQcm a_\m
Y^UY[Qc_aQ UVZbcSdojVT_ XQfSQcQ7

6b\Y SlX_S <9>; `a_ZUݷc db`Vi^_ ‑ Sbݷ S `_apU[V5 ]l b_XUQ\Y Wݷbc[do bbl\[dD
^_ nc_ Vjݷ ^V [_^Vg Ybc_aYY7 @_b[_\m[d _Rlh^_ SbV ncY `\pb[Y dbcaQYSQoc S aQbhݷcV
^Q bVcVSlV UYb[Y5 `aYUݷcbp `aY`_]^Ycm5 hc_ Y]V^^_ ^Q bVcVSlf UYb[Qf <9>; ]_WVc
SVa^dcm _iYR[d5 ^_ `aY nc_] Sbݷ aQS^_ b_XUQcm caVRdV]do bbl\[dC ^Q`aY]Va5 pUa_
^QiVZ bYbcV]l _RaQcY\_bm [ eQZ\_S_]d bVaSVad5 _^ b_XUQ\ Wݷbc[do bbl\[d Y `_b\Q\
^QiV]d pUad _cSVc b b__RjV^YV] _R db`VfV5 ^_ _cSVc `_ [Q[Y]6c_ `aYhY^Q] ^V U_i5\ݷ
cQ[ hc_ ^QiV pUa_ b__RjQVc ^Q] _R _iYR[V7 @_nc_]d S b\dhQV5 [_TUQ <9>; SVa^d\
_iYR[d5 ^Q] `aYUݷcbp5 ^V U_SVapp V]d5 `a_SVaYcm5 ^V b_XUQ\Qbm \Y bbl\[Q7 5\p nc_T_
^dW^_ `aY]V^Ycm [ ^QiV]d SaV]V^^_]d eQZ\d bYbcV]^lZ SlX_S CD1D Y `a_SVaYcm5 ^V
bcQ\_ \Y [_\YhVbcS_ Wݷbc[Yf bbl\_[ ^Q ^VT_ aQS^_ USd]D b__cSVcbcSdojQp Y^e_a]QgYp
RdUVc b_UVaWQcmbp S `_\V CDh><9>; bcad[cdal CDBE3D CD1D7

:;?aYTY^Q\_] U\p ^QiVT_ b\_S_b_hVcQ^Yp XQfSQc^lZݷ eQZ\ݷ `_b\dWY\ Q^T\YZb[YZ cVa6
]Y^ <?3; fi<5D [Q[ SYUY]5 cadU^_bcY b `VaVS_U_] `a_U_\WQocbp7
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@_ _[_^hQ^YY aQR_cl b aQXUV\pV]l] eQZ\_] ^dW^_ RdUVc dUQ\Ycm Wݷbc[do bbl\6
[d5 cV] bQ]l] b__RjYS UadTY] `a_TaQ]]Q]5 hc_ ]l b^p\Y bS_Z XQfSQc7 3aV]V^^lZ
eQZ\ c_WV ]_W^_ dUQ\Ycm5 Q ]_W^_ _bcQSYcm5 hc_Rl b^_SQ S_b`_\mX_SQcmbp Y] hVaVX
^V[_c_a_V SaV]pD SQW^_ c_\m[_ ^V XQRlcm dUQ\Ycm VT_ `VaVU XQSVaiV^YV] `a_TaQ]]l7

@_Uf_U b Yb`_\mX_SQ^YV] ݷ_XQfSQc^_Tݷ eQZ\Q _R\QUQVc ^Vb_]^V^^l] U_6
bc_Y^bcS_] ‑ bS_VZ `a_bc_c_Z7 @aY nc_] `_Uf_UV S__RjV ^V caVRdVcbp ^Y6
[Q[_Z b`VgYQ\m^_Z `_UUVaW[Y b_ bc_a_^l _`VaQgY_^^_Z bYbcV]l5 Y 1b dh6ݷ
c_] SbVT_ SliVb[QXQ^^_T_2 VT_ ]_W^_ `aY]V^pcm UQWV ^Q ݷXQ[_SlaYbclfݷ
bVcVSlf eQZ\_Slf bYbcV]Qf7 B UadT_Z bc_a_^l5 `_Uf_U cQ[WV ^V \Yiݷ^ Y
^VU_bcQc[_S7

@aVWUV SbVT_ XQ]VcY]5 hc_ `a_TaQ]]l5 SXQY]_Yb[\ohQojYV bS_Z U_bcd`
[ aQXUV\pV]_]d eQZ\d b Yb`_\mX_SQ^YV] nc_T_ `_Uf_UQ5 U_\W^l ^V c_\m[_
X^Qcm _ bdjVbcS_SQ^YY UadT UadTQ Y _ c_]5 hc_ Yb`_\mXdVcbp Y]V^^_ `_Uf_U
b ݷ[XQfSQc^lݷ eQZ\_]5 ^_ Y X^Qcm5 [Q[ nc_c ݷXQfSQc^lZݷ eQZ\ ^QXlSQVcbp7
@_[Q ]l SXQY]_UVZbcSdV] c_\m[_ b UadTY]Y n[XV]`\paQ]Y c_Z WV `a_TaQ]6
]l Y\Y c_\m[_ b `a_TaQ]]Q]Y5 ^Q`YbQ^^l]Y cV] WV [_\\V[cYS_] `a_TaQ]6
]Ybc_S5 Sb5ݷ b[_aVV SbVT_5 RdUVc S `_apU[V ‑ ]l [Q[6^YRdUm U_T_S_aY]bpD ^_
Vb\Y RdUVc ^dW^_ _RVb`VhYcm aQR_cd b aQXUV\pV]l] eQZ\_] U\p `a_TaQ]] _c
aQX^lf QSc_a_S Y\Y `a_YXS_UYcV\VZ5 b_T\QiV^YV _R Y]V^Y ݷ_XQfSQc^_Tݷ eQZ6
\Q S`_\^V ]_WVc bcQcm [Q]^V] `aVc[^_SV^Yp7 =VWUd `a_hY]5 cQ[YV eQZ\l
UQWV ^V SbVTUQ b_XUQoc S _U^_Z UYaV[c_aYY b eQZ\_]5 U_bcd` [ [_c_a_]d XQ6
fSQclSQocD ^V[_c_alV `a_TaQ]]l `aVU`_hYcQoc Yb`_\mX_SQcm U\p nc_Z gV\Y
bYbcV]^do UYaV[c_aYo 8F1B8<?3;7

6bcm Y Vjݷ _UY^ ^VU_bcQc_[ ݷXQfSQc^lfݷ eQZ\_S5 ^V ]V^VV _hVSYU^lZC
`aY ^V[_aaV[c^_] XQSVaiV^YY `a_TaQ]]l _^Q ]_WVc ^V db`Vcm bcVaVcm aQ^VV
b_XUQ^^lZ ݷXQfSQc^lZݷ eQZ\5 cQ[ hc_ _bcQ\m^lV dhQbc^Y[Y SXQY]_UVZbcSYp
RdUdc bhYcQcm5 hc_ XQfSQc Sbݷ Vjݷ dbcQ^_S\V^7 Nc_ c_WV `aYf_UYcbp dhY6
clSQcm5 db\_W^pp `a_TaQ]]l Y UV\Qp Yf ]V^VV ^QUݷW^l]Y7 CQ[5 ]l ]_T\Y
Rl S SliV`aYSVUݷ^^_] `aY]VaV _TaQ^YhYcm [_\YhVbcS_ RVXdb`Vi^lf `_`l6
c_[ dbcQ^_S\V^Yp XQfSQcQ5 `_b\V hVT_ bhYcQcm5 hc_ c_c5 [c_ VT_ dbcQ^_SY\5
R\QT_`_\dh^_ `_]Va7 9UVp S R_\miY^bcSV b\dhQVS aQR_cQojQp5 ^_ pS^_ ^V
b\Yi[_] dUQh^QpC Q SUadT _^ ^Q bQ]_] UV\V ^V `_]Va5 Q `a_bc_ b\Yi[_]
U_\T_ Hݷc_a]_XYcݷ >V[_c_alV `a_TaQ]]l XQ`YblSQoc S ݷXQfSQc^lZݷ eQZ\
bS_Z YUV^cYeY[Qc_a `a_gVbbQ5 Q `aY _R^QadWV^YY hdW_T_ XQfSQcQ `lcQocbp
cV] Y\Y Y^l] b`_b_R_] bSpXQcmbp b `a_gVbb_]5 dbcQ^_SYSiY] XQfSQc5 Y Vb6
\Y nc_ ^V dUQݷcbp ‑ bhYcQoc5 hc_ `a_gVbbQ5 dbcQ^_SYSiVT_ XQfSQc5 dWV ^Vc7
;_^Vh^_5 cQ[_Z SQaYQ^c _Rlh^_ aQR_cQVc \Yim U\p n[XV]`\pa_S _U^_Z Y c_Z
WV `a_TaQ]]l7 >Q[_^Vg5 ]_W^_ hVbc^_ YXSVbcYcm `_\mX_SQcV\p _ `a_R\V]V
Y `_`a_bYcm VT_ ݷaQXad\Ycmݷ bYcdQgYo5 b[QXQS V]d hc_6c_ Sa_UV Vb\Yݷ S UVZ6
bcSYcV\m^_bcY ^Y[Q[YV UadTYV `a_TaQ]]l ^V aQR_cQoc b cQ[Y]6c_ eQZ\_]5
dUQ\YcV cQ[_Z6c_ 2ݷXQfSQc^lZݷ1 eQZ\7ݷ D bYbcV]^lf QU]Y^YbcaQc_a_S Y `a_6
hYf `a_eVbbY_^Q\_S cQ[YV bYcdQgYY cadU^_bcVZ ^V SlXlSQoc5 Q S_c [_^Vh^lZ
`_\mX_SQcV\m S`_\^V ]_WVc _c cQ[Yf ݷ]XQpS_hVݷ S`Qbcm S UV`aVbbYo7
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@7=7<7 BYbcV]^lZ SlX_S 6<?3;

CQ[ ^QXlSQV]lV K\M <?3;C 1eQZ\_SlV XQfSQcl S bcY\V K\M2 `aVU`_\Q6
TQoc5 hc_ `a_TaQ]]l5 aQR_cQojYV b aQXUV\pV]l] eQZ\_]5 _`_SVjQoc UadT
UadTQ _ Sf_UV S [aYcYhVb[do bV[gYo Y _ Slf_UV YX ^Vݷ hVaVX bYbcV]^lZ SlX_S
6<?3;C

9>D 6<?3;19>D 645 9>D ?@5B1D9?>2D

EQZ\ d ^Qb U_\WV^ Rlcm dWV _c[alc5 VT_ UVb[aY`c_a `VaVUQݷcbp S SlX_S
`VaSl] `QaQ]Vca_]7 3c_a_Z `QaQ]Vca ]_WVc `aY^Y]Qcm _U^_ YX caݷf _b6
^_S^lf X^QhV^YZC UXLTh\Q ‑ dbcQ^_SYcm ݷaQXUV\pV]lZݷ XQfSQc 1C81B54 <?3;25
UXLThNa ‑ dbcQ^_SYcm ݷn[b[\oXYS^lZݷ XQfSQc 15H3<EC9F5 <?3;2 Y UXLTh^W ‑
dRaQcm aQ^VV dbcQ^_S\V^^lZ XQfSQc7 >Q _U^_] Y c_] WV eQZ\V ]_Tdc Rlcm
_U^_SaV]V^^_ dbcQ^_S\V^l ^Vb[_\m[_ ݷaQXUV\pV]lfݷ XQfSQc_S5 c_ Vbcm Vb\Y
_UY^ `a_gVbb dbcQ^_SY\ cQ[_Z XQfSQc5 c_ nc_ ^V `_]ViQVc bUV\Qcm c_ WV bQ]_V
UadT_]d `a_gVbbd7 ݷN[b[\oXYS^lZݷ XQfSQc ]_WVc Rlcm dbcQ^_S\V^ c_\m[_
_UY^5 `aYhݷ] _^ ^V ]_WVc bdjVbcS_SQcm _U^_SaV]V^^_ ^Y b UadTY] n[b[\o6
XYS^l]Y5 ^Y b aQXUV\pV]l]Y XQfSQcQ]Y7

6b\Y caVRdV]lZ XQfSQc dbcQ^_SYcm ^V\mXp YX6XQ XQfSQcQ5 dbcQ^_S\V^^_T_
UadTY] `a_gVbb_]5 `_ d]_\hQ^Yo SlX_S 6<?3; R\_[YadVc SlXSQSiYZ `a_gVbb
U_ cVf `_a5 `_[Q [_^[daYadojYZ XQfSQc ^V RdUVc b^pc7 Nc_ `_SVUV^YV ]_W^_
YX]V^Ycm5 U_RQSYS [_ Sc_a_]d `QaQ]Vcad ‑ [Q[ _Rlh^_5 hVaVX _`VaQgYo `_6
RYc_ST_ ݷY\Yݷ ‑ e\QT UXLThWK 1>?>62<?3;9>7 <?3;25 c_ Vbcm d[QXQcm X^QhV^YV
UXLTh\QLUXLThWK Y\Y UXLThNaLUXLThWK7 B_S]Vbc^_ b UXLTh^W e\QT Yb`_\mX_6
SQcm RVbb]lb\V^^_5 ncQ _`VaQgYp Y cQ[ ^Y[_TUQ ^V R\_[YadVcbp7

>QX^QhV^YV USdf aQX^lf SYU_S XQfSQc_S ‑ n[b[\oXYS^_T_ Y aQXUV\pV]_6
T_ ‑ bcQ^_SYcbp `_^pc^_5 Vb\Y ]l `aY`_]^Y]5 hc_ hYcQcm aQXUV\pV]lV UQ^6
^lV ]_W^_ baQXd ]^_TY] [UVZbcSdojYݷ \YgQ]5ݷ c_TUQ [Q[ ^Q\YhYV _U^_Z
]_UYeYgYadojVZ [aYcYhVb[_Z bV[gYY5 c_ Vbcm cQ[_Z5 S [_c_a_Z `aVU`_\QTQ6
Vcbp YX]V^V^YV aQXUV\pV]lf UQ^^lf5 caVRdVc Yb[\ohYcm ^Q SaV]p Vݷ aQR_cl
[Q[ XQ`Ybm5 cQ[ Y hcV^YV UQ^^lf U\p SbVf _bcQ\m^lf dhQbc^Y[_S SXQY]_UVZ6
bcSYp7 3 =7;7@ݷ ]l _RbdWUQ\Y _U^d YX [\QbbYhVb[Yf XQUQh bY^fa_^YXQgYY ‑
`a_R\V]d hYcQcV\VZ Y `YbQcV\VZ5 aViV^YV [_c_a_Z ^Q`aQS\V^_ ^Q c_5 hc_6
Rl ݷhYcQcV\Yݷ 1c_ Vbcm ^V]_UYeYgYadojYV [aYcYhVb[YV bV[gYY2 UadT UadTd
^V ]ViQ\Y5 Q ^Q SaV]p aQR_cl _U^_T_ ݷYbQcV\p`ݷ 1]_UYeYgYadojVZ [aY6
cYhVb[_Z bV[gYY2 SbV UadTYV [aYcYhVb[YV bV[gYY Rl\Y Yb[\ohV^l7 =_W^_
b[QXQcm5 hc_ XQUQhd hYcQcV\VZ Y `YbQcV\VZ SlX_S 6<?3; aViQVc bQ]5 c_ Vbcm
Vb\Y cQ[Qp XQUQhQ `VaVU ^Q]Y SbcQ^Vc S `aY]V^V^YY [ eQZ\d5 c_ 6<?3; UQbc
^Q] dWV T_c_S_V aViV^YV7

8UVbm Vbcm5 S`a_hV]5 _U^Q iVa_f_SQc_bcm7 ?RbdWUQp `a_R\V]d hYcQcV\VZ
Y `YbQcV\VZ5 ]l _c]VcY\Y5 hc_ Vb\Y hYcQcV\VZ U_bcQc_h^_ ]^_T_5 `YbQcV\m
]_WVc ^Y[_TUQ ^V U_WUQcmbp ]_]V^cQ5 [_TUQ S [aYcYhVb[_Z bV[gYY ^V Rd6
UVc ^Y _U^_T_ hYcQcV\pD nc_5 [Q[ ]l dWV T_S_aY\Y5 ^QXlSQVcbp T_\_UQ^YV] 7
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AVQ\YXQgYp SlX_SQ 6<?3; S`_\^V ]_T\Q Rl aViQcm ncd `a_R\V]d c_WV ‑ ^Q6
`aY]Va5 ^V SlUQSQcm ^Y[_]d ^_Slf aQXUV\pV]lf XQfSQc_S5 Vb\Y Vbcm f_cp Rl
_UY^ `a_gVbb5 XQR\_[Ya_SQ^^lZ S _WYUQ^YY n[b[\oXYS^_T_ XQfSQcQD ^_5 dSl5
QSc_al b`VgYeY[QgYY ncY] S_`a_b_] ^V _XQR_cY\Ybm5 cQ[ hc_ ^YhVT_ `_U_R^_6
T_ 6<?3; ^V UV\QVc7 @a_UV]_^bcaYa_SQcm nc_c eQ[c ^Q] `_]_WVc `a_bcV^m[Qp
UV]_^bcaQgY_^^Qp `a_TaQ]]QC
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5\p UV]_^bcaQgYY neeV[cQ aVbdab^_T_ T_\_UQ^Yp ^Q] `_caVRdocbp USQ Yb6
`_\^pV]lf eQZ\Q5 `_\dhV^^lf YX nc_T_ Ybf_U^_T_ cV[bcQC `VaSlZ5 _c[_]`Y6
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\Ya_SQ^^lZ b e\QT_] 6M \QJ[NM5 RdUVc dbcQ^QS\YSQcm aQXUV\pV]lZ XQfSQc5
Sc_a_Z ]l _c[_]`Y\YadV] RVX U_`_\^YcV\m^lf e\QT_S5 cQ[ hc_ XQfSQc _^
RdUVc dbcQ^QS\YSQcm n[b[\oXYS^lZC

733 6`1<< 67 6M \QJ[NM 6<?3;hCD1BF573 6? 6<?3;hC8
733 6`1<< 67 6<?3;hCD1BF573 6? 6<?3;h5H

3 _R_Yf SQaYQ^cQf `a_TaQ]]Q `aY^Y]QVc QaTd]V^c_] [_]Q^U^_Z bca_[Y Y]p
eQZ\Q5 _c[alSQVc VT_ ^Q hcV^YV8XQ`Ybm b S_X]_W^_bcmo b_XUQ^Yp5 `_b\V hV6
T_ gY[\YhVb[Y dbcQ^QS\YSQVc ^Q [ݷ^ XQfSQc b__cSVcbcSdojVT_ cY`Q5 b`Yc :5B
bV[d^Ul5 b^Y]QVc XQfSQc5 b`Yc 95: bV[d^Ul Y ^QhY^QVc gY[\ b^QhQ\Q7 8Q`d6
bcYS S aQX^lf _[^Qf ^Vb[_\m[_ n[XV]`\pa_S 6<?3;hC85 Sl ]_WVcV dRVUYcmbp5
hc_ _^Y UadT UadTd b_SVaiV^^_ ^V ]ViQoc7 DRaQS SbV n[XV]`\pal 6<?3;hC85
[a_]V _U^_T_5 Y XQ`dbcYS _UY^ n[XV]`\pa 6<?3;h5H5 Sl dSYUYcV5 [Q[ _^Y aQ6
R_cQoc Sݷ `a_cYS_eQXV7ݷ >_ S_c Vb\Y `_b\V nc_T_ XQ`dbcYcm Vjݷ _UY^ n[6
XV]`\pa 6<?3;hC85 b[_aVV SbVT_ ‑ Q c_h^VV5 b SVa_pc^_bcmo B95 ‑ `YbQcV\m
6<?3;h5H _[QWVcbp XQR\_[Ya_SQ^ ^QSbVTUQ5 `_b[_\m[d d USdf SQiYf hYcQcV6
\VZ _cbdcbcSdVc `VaVbVhV^YV SaV]V^^�lf `a_]VWdc[_S ^Qf_WUV^Yp S^V [aYcY6
hVb[_Z bV[gYY7 5\p caݷf hYcQcV\VZ SVa_pc^_bcm T_\_U^_Zݷ b]VacYݷ `YbQcV\p
_[QWVcbp dWV R_\miV BB55 c_ Vbcm SQaYQ^c5 hc_ SQb _^b\dhQZݷ `a_^Vbݷc5ݷ
]_W^_ SbVamݷX ^V aQbb]QcaYSQcmD ^d Q XQ`dbcYcm hVclaݷf hYcQcV\VZ cQ[5 hc_6
Rl `YbQcV\m Y^_TUQ ]_T `a_^Y[^dcm S [aYcYhVb[do bV[gYo5 SQ]5 b[_aVV SbVT_5
`a_bc_ ^V dUQbcbp 1f_cp cdc Vbcm _U^Q fYca_bcmC Vb\Y b^QhQ\Q XQ`dbcYcm `Y6
bQcV\p5 Q SbVf hYcQcV\VZ XQ`db[Qcm S_ SaV]p VT_ ^Qf_WUV^Yp S [aYcYhVb[_Z
bV[gYY5 c_ SbV _^Y bcQ^dc aQR_cQcm bY^fa_^^_D ^_ nc_ dWV ^V]^_W[_ Wd\m^Y6
hVbcS_5 Y _^_5 [_^Vh^_ WV5 ^V `a_ZUݷc5 Vb\Y bUV\Qcm U\YcV\m^_bcY `VaY_U_S
aQR_cl Y b^Q ^V`_bc_p^^l]Y27

@a_R\V]d ]_W^_ aViYcm `aY]Va^_ cQ[5 [Q[ ]l aViY\Y Vݷ S 7=7;7@ݷ >Q6
`_]^Y]5 cQ] ]l SSV\Y U_`_\^YcV\m^lZ ]mocV[b7 @aY aQR_cV b eQZ\_Sl]Y
XQfSQcQ]Y ^Q] c_WV ^Y[c_ ^V ]ViQVc XQSVbcY U_`_\^YcV\m^lZ eQZ\ 1b[_6
aVV SbVT_5 `dbc_Z25 ^Q [_c_a_] Y hYcQcV\Y5 Y `YbQcV\Y RdUdc dbcQ^QS\YSQcm
Yb[\ohYcV\m^lZ XQfSQc5 ^_ hYcQcV\Y RdUdc nc_ UV\Qcm `VaVU Sf_U_] S [aYcY6
hVb[do bV[gYo5 `_b\V hVT_ cdc WV b^Y]Qcm XQfSQc5 c_TUQ [Q[ `YbQcV\Y RdUdc
nc_c XQfSQc dbcQ^QS\YSQcm ^Q Sbݷ SaV]p ^Qf_WUV^Yp S [aYcYhVb[_Z bV[gYY7

5_S_\m^_ ^VcaYSYQ\m^_ `_SVUV^YV SlX_SQ 6<?3;5 Vb\Y VT_ `aY]V^Ycm [
`_c_[d SS_UQ6SlS_UQ5 ^Q [_c_a_] Sl dWV dbcQ^_SY\Y XQfSQc7 3 nc_] b\d6
hQV SlX_S ]_WVc XQ]V^Ycm n[b[\oXYS^lZ XQfSQc ^Q aQXUV\pV]lZ Y ^Q_R_6
a_c5 `aYhݷ] XQ]V^Q aQXUV\pV]_T_ XQfSQcQ ^Q n[b[\oXYS^lZ ]_WVc _[QXQcmbp
^VS_X]_W^Q `ap]_ bVZhQb 1Vb\Y [c_6c_ UadT_Z c_WV _R\QUQVc aQXUV\pV]l]
XQfSQc_] ^Q c_] WV eQZ\V25 Y SlX_S `aY nc_] XQR\_[YadVcbp S _WYUQ^YY5
`_[Q caVRdV]Qp _`VaQgYp ^V _[QWVcbp S_X]_W^Q7 DhcYcV5 hc_ b]V^Q cY`Q
XQfSQcQ ^V Qc_]Qa^Q5 Y nc_ `ap]_ _caQWV^_ S b`VgYeY[QgYY SlX_SQC b^Q6
hQ\Q b^Y]QVcbp Y]VojYZbp XQfSQc5 XQcV] dbcQ^QS\YSQVcbp ^_SlZ5 Y ]VWUd
ncY]Y _`VaQgYp]Y ]_WVc cV_aVcYhVb[Y ݷS[\Y^Ycmbpݷ UadT_Z `a_gVbb7 B\V6
U_SQcV\m^_5 ^V\mXp ‑ ^VU_`dbcY]_1‑ `a_YXS_UYcm b]V^d cY`Q XQfSQcQ S^dcaY
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[aYcYhVb[_Z bV[gYY5 c_ Vbcm U_ cVf `_a5 `_[Q ^V RdUdc U_SVUV^l U_ TYhV6_\ݷ
b[_Z c_h[Yݷ SbV SlhYb\V^Yp5 _b^_SQ^^lV ^Q `a_hYcQ^^lf UQ^^lf5 Y ^V RdUdc
XQ`YbQ^l SbV UQ^^lV5 [_c_alV U_\W^l Rlcm XQ`YbQ^l7

CV`Vam bQ]_V SaV]p _RaQcYcm S^Y]Q^YV ^Q ^V[_c_alV c_^[_bcY7 @aVWUV
SbVT_ `_UhVa[^ݷ]5 hc_ XQfSQc5 dbcQ^_S\V^^lZ SlX_S_] 6<?3;5 bSpXQ^
b `_c_[_] SS_UQ6SlS_UQ [Q[ _RkV[c_] pUaQ _`VaQgY_^^_Z bYbcV]l7
>Q`_]^Y]5 hc_ b _U^Y] Y cV] WV _RkV[c_] pUaQ ]_WVc Rlcm bSpXQ^_ ^Vb[_\m6
[_ eQZ\_Slf UVb[aY`c_a_S5 `aYhݷ] [Q[ S aQX^lf `a_gVbbQf5 cQ[ Y S _U^_]7
@aY b_XUQ^YY `a_gVbbQ b `_]_jmo 6?B; ^_SlZ `a_gVbb _R\QUQVc SbV]Y cV6
]Y WV UVb[aY`c_aQ]Y `_c_[_S5 ^_ _RkV[c `_c_[Q SS_UQ6SlS_UQ S pUaV ?B
`aY nc_] ^V [_`YadVcbpD c_h^_ cQ[ WV ^V [_`Yadocbp _RkV[cl pUaQ ^Y `aY
Sl`_\^V^YY SlX_S_S 4E@ Y 4E@;5 ^Y `aY UdR\Ya_SQ^YY UVb[aY`c_aQ b `_]_6
jmo 63>D< 1[_]Q^U_Z OhM^YOM27 B UadT_Z bc_a_^l5 Vb\Y SQi `a_gVbb _c[a_Vc
_UY^ eQZ\ USQWUl5 S pUaV `_pSpcbp USQ ^VXQSYbY]lf _RkV[cQ5 b [QWUl] YX
[_c_alf ]_WVc Rlcm bSpXQ^ XQfSQc7

NcQ _b_RV^^_bcm aQR_cl 6<?3; ]_WVc `a_pSYcmbp U_S_\m^_ ^V_WYUQ^^l]
_RaQX_]7 @aVUbcQSmcV bVRV5 hc_ SQi `a_gVbb dbcQ^_SY\ XQfSQc5 `_b\V hVT_ Sl6
`_\^Y\ 6?B;5 Q `_a_WUݷ^^lZ `a_gVbb XQcaVR_SQ\ b^pcYV XQfSQcQ7 3 nc_] b\d6
hQV XQfSQc RdUVc b^pc b _RkV[cQ `_c_[Q SS_UQ6SlS_UQ S pUaV5 c_ Vbcm _R\QUQcm
XQfSQc_] ^V RdUVc ^Y `_a_WUݷ^^lZ `a_gVbb5 ^Y a_UYcV\mb[YZ ‑ SVUm _RkV[c
`_c_[Q d ^Yf _RjYZ7 B UadT_Z bc_a_^l5 ]_W^_ `aVUbcQSYcm5 hc_ Sl _c[al6
\Y ^V[YZ eQZ\5 dbcQ^_SY\Y ^Q [ݷ^ XQfSQc5 `_b\V hVT_ SlXSQ\Y [Q[do6^YRdUm
RYR\Y_cVh^do ed^[gYo5 [_c_aQp _c[al\Q c_c WV bQ]lZ eQZ\ Y c_WV `_6
`lcQ\Qbm dbcQ^_SYcm ^Q [ݷ^ XQfSQc7 6b\Y nc_c XQfSQc ^Vb_S]VbcY] b SQiY]
Ybf_U^l] 1c_ Vbcm f_cp Rl _UY^ YX ^Yf n[b[\oXYS^lZ25 SQiQ RYR\Y_cVh^Qp
ed^[gYp R\QT_`_\dh^_ XQR\_[YadVcbp5 cQ[ hc_ Sl `_`QUݷcV S f_a_i_ YXSVbc6
^do ^Q] cd`Y[_Sdo bYcdQgYo 14514<?3;2 b bQ]Y] b_R_Z7

DbcQ^_S\V^^lV ^Q `_c_[V SS_UQ6SlS_UQ XQfSQcl b_faQ^poc bS_ݷ UVZbcSYV
`aY XQ]V^V Sl`_\^pV]_Z `a_TaQ]]l b `_]_jmo ed^[gYZ 5H5337 Nc_ c_WV
b\VUdVc dhYclSQcmC S R_\miY^bcSV b\dhQVS `a_TaQ]]Q5 [_c_ado Sl XQ`db6
[QVcV5 ^V Y]VVc ^Y ]Q\VZiVT_ `_^pcYp _ ^Q\YhYY XQfSQcQ ^Q [Q[_]6c_ YX
`_\dhV^^lf Vo Sݷ ^Qb\VUbcS_ݷ UVb[aY`c_a_S5 cQ[ hc_ VZ ^V `aYUݷc S T_\_Sd
nc_c XQfSQc b^pcm7 ;Q[ b\VUbcSYV5 XQfSQc b_faQ^Yc bS_ݷ UVZbcSYV U_ cVf `_a5
`_[Q XQ`djV^^Qp `a_TaQ]]Q ^V XQ[a_Vc nc_c `_c_[ Y\Y ^V XQSVaiYcbpD `aY
^VS^Y]QcV\m^_] _c^_iV^YY [ aQR_cV nc_ ]_WVc `aYSVbcY [ c_]d5 hc_ UadTYV
dhQbc^Y[Y SXQY]_UVZbcSYp RdUdc Sl^dWUV^l WUQcm ^V `_Z]Y hVT_7

6jݷ aQX ^Q`_]^Y]5 hc_ XQfSQcl5 dbcQ^QS\YSQV]lV b `_]_jmo 6<?3;5
^V aQR_cQoc ^Q bVcVSlf UYb[Qf7 B UadT_Z bc_a_^l5 d XQfSQc_S 6<?3; Y]V6
Vcbp _U^_ ^Vb_]^V^^_V `aVY]djVbcS_ `VaVU aQbb]_caV^^l]Y S `aVUlUdjV]
`QaQTaQeV XQfSQc^l]Yݷ eQZ\Q]YݷC Vb\Y SQiQ `a_TaQ]]Q XQSVaiYcbp QSQ6
aYZ^_5 c_ SbV Vݷ UVb[aY`c_al QSc_]QcYhVb[Y XQ[a_ocbp5 Y Vb\Y b `_c_[_]5 ^Q
[_c_a_] _^Q `_bcQSY\Q XQfSQc5 R_\miV ^V bSpXQ^_ UVb[aY`c_a_S 1^Q`aY]Va5
S `_a_WUݷ^^lf 6?B;’_] `a_gVbbQf25 c_ XQfSQc YbhVX^Vc S]VbcV b _RkV[c_]
`_c_[Q SS_UQ6SlS_UQ7
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@7=7=7 EQZ\_SlV XQfSQcl YX\Ra

EQZ\_SlV XQfSQcl5 _`YbQ^^lV S b`VgYeY[QgYY YX\Ra5 [Q[ Y aQbb]_caV^6
^lV S `aVUlUdjV] `QaQTaQeV XQfSQcl K\M5 aVQ\YX_SQ^l S pUaV _`VaQgY_^6
^_Z bYbcV]lD `_ bS_Y] bS_ZbcSQ] ncY USQ SYUQ XQfSQc_S U_bcQc_h^_ bY\m^_
aQX\YhQocbp7 @aVWUV SbVT_5 XQfSQc YX\Ra dbcQ^QS\YSQVcbp ^V ^Q eQZ\ gV6
\Y[_]5 Q ^Q _`aVUV\ݷ^^lZ VT_ eaQT]V^c7

3c_a_Z ]_]V^c ^V bc_\m _hVSYUV^7 3 _c\YhYV _c XQfSQc_S K\M5 [_c_alV
bSpXQ^l b _RkV[c_] `_c_[Q SS_UQ6SlS_UQ S pUaV ?B5 XQfSQcl YX\Ra dbcQ6
^QS\YSQoc _c^_iV^YV ]VWUd eQZ\_] 1UYb[_Sl] _RkV[c_]5 Q ^V
_RkV[c_] _c[alc_T_ `_c_[Q2 Y [_^[aVc^l] `a_gVbb_]7 CQ[5 Vb\Y S
SQiV] `a_gVbbV Vbcm ^Vb[_\m[_ UVb[aY`c_a_S5 bSpXQ^^lf b _U^Y] Y cV] WV
eQZ\_]5 S c_] hYb\V Vb\Y _^Y _c[alcl ^VXQSYbY]_ UadT _c UadTQ SlX_S_]
?@5> 1c_ Vbcm bSpXQ^l b aQX^l]Y _RkV[cQ]Y `_c_[_S SS_UQ6SlS_UQ25 c_ dbcQ6
^_S[d Y b^pcYV XQfSQcQ ]_W^_ `a_YXS_UYcm hVaVX \oR_Z YX ^Yf5 nc_ S \oR_]
b\dhQV RdUVc _UY^ Y c_c WV XQfSQc7 @aY nc_] XQfSQcl YX\Ra ^V ^Qb\V6
Udocbp `_a_WUݷ^^l] `a_gVbb_] 1125 c_ Vbcm Vb\Y Sl dbcQ^_SY\Y XQfSQc
^Q c_c Y\Y Y^_Z eQZ\5 `_b\V hVT_ Sl`_\^Y\Y 6?B;5 bYbcV]Q RdUVc bhYcQcm5
hc_ SQi a_UYcV\mb[YZ `a_gVbb _R\QUQVc XQfSQc_] nc_T_ eQZ\Q5 c_TUQ [Q[
`_a_WUݷ^^lZ ‑ ^V _R\QUQVc7

5\p aQR_cl b XQfSQcQ]Y YX\Ra ]_W^_ Yb`_\mX_SQcm USQ aQX^lf Y^cVa6
eVZbQC bYbcV]^lZ SlX_S 63>D< 1b]7 2>7;7<ݷ b [_]Q^UQ]Y Oh\N]UT5 Oh\N]UT` Y
OhPN]UT5 Q cQ[WV ed^[gYo <?3;6C

9>D <?3;619>D 645 9>D 3=45 9>D <5>2D

3 R_\miY^bcSV bYbcV]5 S c_] hYb\V S U9>EH Y OB55K\M5 ncQ ed^[gYp aVQ\YX_6
SQ^Q hVaVX bYbcV]^lZ SlX_S 63>D<D `aY nc_] S_X]_W^_bcY bYbcV]^_T_ SlX_SQ
_[QXlSQocbp iYaV ‑ S hQbc^_bcY5 63>D< `_XS_\pVc dbcQ^QS\YSQcm [Q[ XQfSQ6
cl U\p hcV^Yp 1Q^Q\_T ݷaQXUV\pV]lfݷ XQfSQc_S YX `aVUlUdjVT_ `QaQTaQeQ25
cQ[ Y XQfSQcl U\p XQ`YbY5 c_TUQ [Q[ <?3;6 dbcQ^QS\YSQVc c_\m[_ n[b[\oXYS6
^lV XQfSQcl7

@VaSlZ `QaQ]Vca ed^[gYY <?3;6 ‑ nc_ _c[alclZ eQZ\_SlZ UVb[aY`c_a5
bSpXQ^^lZ b ^dW^l] eQZ\_]D eQZ\ U_\WV^ Rlcm _c[alc ^Q XQ`Ybm ‑ \YR_ S
aVWY]V Xh`[XWUb5 \YR_ S aVWY]V Xh[M`[ 1^_ ^V _]c_\mݷ hcV^YV5ݷ XQUQSQV]_V
[_^bcQ^c_Z Xh[MXWUbD nc_ c_WV _c\YhQVc XQfSQcl YX\Ra _c XQfSQc_S K\M5
TUV eQZ\ ]_WVc Rlcm _c[alc S `a_YXS_\m^_] aVWY]V27 3c_al] `QaQ]Vca_]
`VaVUQݷcbp 5ݷQ^UQ[_]ݷ S a_\Y [_c_a_Z ]_WVc Slbcd`Qcm _U^_ YX X^QhV^YZ
OhUXLT 1dbcQ^_SYcm XQfSQcD Vb\Y `ap]_ bVZhQb nc_T_ bUV\Qcm ^V\mXp5 ed^[gYp
R\_[YadVcbp U_ cVf `_a5 `_[Q cQ[Qp S_X]_W^_bcm ^V `_pSYcbp25 Oh]UXLT 1D5CD
1>4 <?3; C `_`lcQcmbp dbcQ^_SYcm XQfSQc5 ^_ ^V R\_[Ya_SQcmbp ‑ ^V]VU\V^6
^_ SVa^dcm d`aQS\V^YV25 Oh^WUXLT 1b^pcm XQfSQc2 Y Oh]N\] 1^V dbcQ^QS\YSQcm
^Y[Q[Yf ^_Slf XQfSQc_S5 c_\m[_ `a_SVaYcm5 S_X]_W^_ \Y nc_27 CaVcmY] `QaQ6
]Vca_] ed^[gYp `_\dhQVc U\Y^d XQfSQclSQV]_T_ eaQT]V^cQ eQZ\Q5 [_c_aQp
SbVTUQ _cbhYclSQVcbp _c cV[djVZ `_XYgYY ‑ c_Z5 b [_c_a_Z ^QhQ\Qbm Rl
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b\VUdojQp _`VaQgYp hcV^Yp Y\Y XQ`YbY7 =_W^_ S [QhVbcSV nc_T_ `QaQ]VcaQ
`VaVUQcm _caYgQcV\m^_V hYb\_5 c_TUQ U\Y^Q RdUVc _cbhYclSQcmbp _c cV[djVZ
`_XYgYY ^QXQU ‑ S ^Q`aQS\V^YY ^QhQ\Q eQZ\Q7

Ed^[gYp S_XSaQjQVc 9 S b\dhQV db`VfQ Y 6: S b\dhQV ^VdUQhYD S hQbc^_bcY5
`aY Yb`_\mX_SQ^YY [_]Q^Ul Oh]N\] S_XSaQjQVcbp 95 Vb\Y d[QXQ^^lZ eaQT6
]V^c eQZ\Q ]_W^_ XQfSQcYcm5 Y 6:5 Vb\Y nc_]d ]ViQVc XQfSQc5 dbcQ^_S\V^^lZ
[V]6c_ Vj7ݷ

AQR_cQ hVaVX SlX_S 63>D< SlT\pUYc ^Vb[_\m[_ b\_W^VV7 ;_TUQ Sc_al]
`QaQ]Vca_] SlX_SQ d[QXQ^Q _U^Q YX [_]Q^U Oh\N]UT5 Oh\N]UT` Y\Y OhPN]UT5
caVcmY] `QaQ]Vca_] ^dW^_ `VaVUQcm QUaVb bcad[cdal cY`Q CDBE3D 6<?3;
1`aY c_]5 hc_ ^Y[Q[_T_ _c^_iV^Yp [ ed^[gYY 6<?3; Sbݷ nc_ ^V Y]VVc2D Sl6
T\pUYc nc_ `aY]Va^_ cQ[C

CDBE3D 6<?3; C:D
9>D B5CD
83 777 38
B5C F 63>D<1645 Oh\N]UT`5 6C:2D

Bcad[cdaQ CDBE3D 6<?3; Y]VVc b\VUdojYV `_\p 1S [Q[_] `_apU[V _^Y aQb6
`_\_WV^l ‑ ^V dc_h^pVcbp2C <hDI@55 <hG85>355 <hCD1BD5 <h<5> Y <h@947 @_\V
<hDI@5 ]_WVc `aY^Y]Qcm X^QhV^Yp Oh[MULT5 Oh`[ULT Y\Y Oh^WULT5 [_c_alV
_X^QhQoc b__cSVcbcSV^^_ dbcQ^_S[d XQfSQcQ ^Q hcV^YV 1Q^Q\_T aQXUV\pV]_6ݷ
T_ݷ XQfSQcQ25 dbcQ^_S[d XQfSQcQ ^Q XQ`Ybm 1Q^Q\_T ݷ_n[b[\oXYS^_Tݷ XQfSQcQ2
Y b^pcYV XQfSQcQ7 @_\V <hCD1BD XQUQݷc `_XYgYo5 b [_c_a_Z ^QhY^QVcbp ^dW6
^lZ ^Q] eaQT]V^c eQZ\Q7 HYb\_5 ^Qf_UpjVVbp S <hCD1BD5 ]_WVc _cbhYcl6
SQcmbp _c ^QhQ\Q eQZ\Q5 _c cV[djVZ `_XYgYY S eQZ\V Y\Y _c [_^gQ eQZ\Q S
XQSYbY]_bcY _c c_T_5 [Q[_V X^QhV^YV RdUVc `_]VjV^_ S <hG85>35D nc_ ]_WVc
Rlcm \NNTh\N]5 \NNThNWM Y\Y \NNThL^[5 Y]VojYV S c_h^_bcY cQ[_Z WV b]lb\5
[Q[ U\p bYbcV]^_T_ SlX_SQ <C55; 1b]7 27>7;7<ݷ @_\V <h<5> XQUQݷc U\Y^d XQfSQ6
clSQV]_T_ eaQT]V^cQ5 Y5 [Q[ Y U\p ed^[gYY <?3;65 ]_WVc Rlcm _caYgQcV\m6
^l]C S nc_] b\dhQV `_XYgYp ݷQhQ\Q^ݷ aQbb]QcaYSQVcbp [Q[ [_^Vg eaQT]V^cQ5
Q U\Y^Q _cbhYclSQVcbp ݷ_S\VSݷ 1S bc_a_^d ^QhQ\Q eQZ\Q27 ;a_]V c_T_5 S `_6
\V <h<5> ]_W^_ XQ^VbcY ^_\m5 hc_ RdUVc _X^QhQcm XQfSQc _c XQUQ^^_Z c_h[Y
^QhQ\Q U_ [_^gQ eQZ\Q7

@_\V <h@94 Yb`_\mXdVcbp c_\m[_ U\p [_]Q^Ul OhPN]UT5 [_c_aQp `aVU^Q6
X^QhV^Q5 hc_Rl dX^Qcm5 Y]VVcbp \Y S ^Qbc_pjYZ ]_]V^c ^Q UQ^^_] eQZ\V
XQfSQc5 [_^e\Y[cdojYZ b cV]5 [_c_alZ ]l f_cV\Y Rl dbcQ^_SYcm7 3 ^VT_
SlX_S XQ`YblSQVc @94 `a_gVbbQ5 dbcQ^_SYSiVT_ nc_c XQfSQc7 @aY Yb`_\mX_6
SQ^YY nc_Z [_]Q^Ul ^dW^_ `aVUSQaYcV\m^_ XQ`_\^Ycm SbV `VaVhYb\V^^lV
`_\p bcad[cdal CDBE3D 6<?3;5 _`YbQS XQfSQc5 [_c_alZ ]l f_cV\Y Rl dbcQ^_6
SYcm7 6b\Y cQ[_Z XQfSQc ]_WVc Rlcm dbcQ^_S\V^5 c_ SlX_S XQ`YiVc X^QhV^YV
Oh^WULT S `_\V <hDI@5 `VaVUQ^^_Z V]d bcad[cdal5 Q _bcQ\m^lV `_\p _bcQSYc
RVX YX]V^V^YZD Vb\Y WV S ^Qbc_pjYZ ]_]V^c S bYbcV]V Y]VVcbp XQfSQc5 dbcQ6
^_S\V^^lZ [V]6c_ UadTY] Y [_^e\Y[cdojYZ b ^QiY]5 SlX_S XQ`_\^Yc `_\p
<hDI@5 1S nc_] b\dhQV cdc RdUVc X^QhV^YV Oh[MULT Y\Y Oh`[ULT25 <hG85>355
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<hCD1BD5 <h<5> Y <h@94 S b__cSVcbcSYY b cV]5 [Q[_Z XQfSQc ^Q] ]ViQVc Y
[Q[_Z `a_gVbb VT_ dbcQ^_SY\7

;_]Q^Ul Oh\N]UT Y Oh\N]UT` `aVU^QX^QhV^l U\p dbcQ^_S[Y Y b^pcYp XQ6
fSQcQD `VaSQp `lcQVcbp Sl`_\^Ycm XQ`a_iV^^do _`VaQgYo5 Y Vb\Y nc_ ^V
dUQ\_bm ‑ ^V]VU\V^^_ S_XSaQjQVc d`aQS\V^YV 1VbcVbcSV^^_5 SlX_S 63>D< `aY
nc_] SVa^ݷc 6:2D Sc_aQp WV R\_[YadVcbp5 Vb\Y XQ`a_iV^^Qp _`VaQgYp ^V ]_6
WVc Rlcm Sl`_\^V^Q `ap]_ bVZhQb5 c_ Vbcm S bYbcV]V Y]VVcbp [_^e\Y[cdo6
jYZ XQfSQc7 2d[SQ ` S ^QXSQ^YY [_]Q^Ul5 [Q[ ^Vb\_W^_ U_TQUQcmbp5 _X^QhQVc
G19D7 5\p _RVYf [_]Q^U ^dW^_ XQ`_\^Ycm `_\p <hDI@55 <hG85>355 <hCD1BD Y
<h<5>7

<oR_`lc^_ RdUVc _c]VcYcm5 hc_ b^pcm XQfSQc ]_W^_ b eaQT]V^cQ5 \Yim
hQbcYh^_ b_S`QUQojVT_ b cV]5 [_c_alZ aQ^VV Rl\ XQfSQhV^7 3 nc_] b\dhQV
_bcQc_[ eaQT]V^cQ `a_U_\WQVc Rlcm XQfSQhV^^l]5 `aYhݷ] ncYf XQfSQhV^^lf
eaQT]V^c_S ]_WVc bcQcm USQC ^Q`aY]Va5 Vb\Y Sl XQfSQcYcV S eQZ\V :999 RQZc5
^QhY^Qp b `_XYgYY >995 Q XQcV] _bS_R_UYcV :99 RQZc b `_XYgYY @995 c_ d SQb
_bcQ^Vcbp USQ XQfSQcQC b `_XYgYY >99 U\Y^_Z ;99 Y b `_XYgYY ?99 U\Y^_Z @997
C_h^_ cQ[ WV S_X]_W^l b\Yp^Yp Y aQXUV\V^Yp Y]VojYfbp XQfSQc_S5 Vb\Y Sl
`_`lcQVcVbm dbcQ^_SYcm ^_SlZ XQfSQc 1UadT_T_ cY`Q2 ^Q eaQT]V^c5 [_c_alZ
dWV `_\^_bcmo Y\Y hQbcYh^_ XQfSQhV^7

8QfSQcl YX\Ra ]_Tdc aQR_cQcm b bVcVSl]Y UYb[Q]Y5 Vb\Y Yb`_\mXdocbp
U_bcQc_h^_ ^_SlV SVabYY `a_c_[_\Q Y pUaQ bYbcV]lD nc_ SlT_U^_ _c\YhQVc
Yf _c XQfSQc_S K\M5 [_c_alV ^Q bVcVSlf UYb[Qf `a_bc_ ^V aQR_cQoc5 Y nc_
^Y[Q[ ^V XQSYbYc _c SVabYZ7

@7=7>7 >V[_c_alV `a_R\V]l eQZ\_Slf XQfSQc_S

EQZ\_SlV XQfSQcl YX\Ra Y]Voc _U^d _hV^m bcaQ^^do _b_RV^^_bcmC Vb\Y
SQi `a_gVbb XQ[alSQVc b `_]_jmo 3<?C5 \oR_Z YX UVb[aY`c_a_S5 bSpXQ^^lf
b ^V[_c_al] eQZ\_]5 c_ `aY nc_] QSc_]QcYhVb[Y b^Y]Qocbp SbV XQfSQcl5
[_c_al]Y UQ^^lZ `a_gVbb _R\QUQ\ S _c^_iV^YY UQ^^_T_ eQZ\Q7 @_^pcm5 _c6
[dUQ SXp\Qbm ncQ _b_RV^^_bcm5 ^V cQ[ cadU^_C Vb\Y `a_gVbb cV] Y\Y Y^l]
b`_b_R_] XQSVaiQVcbp5 SbV VT_ XQfSQcl U_\W^l YbhVX^dcm5 ^_ S _c\YhYV _c
XQfSQc_S K\M5 [_c_alV bSpXQ^l b _RkV[c_] `_c_[Q SS_UQ6SlS_UQ5 XQfSQcl
YX\Ra bSpXQ^l b `Qa_Z Dݷ\a_gVbb6eQZ`ݷ `_6SYUY]_]d5 b_XUQcV\Y Ybf_U^_Z
aVQ\YXQgYY XQfSQc_S YX\Ra aViY\Y ^V UdR\Ya_SQcm [_U pUaQ Y ݷSVbY\Y_`ݷ
bRa_b SbVf XQfSQc_S ^Q XQ[alcYV `_c_[Q5 [_c_a_V5 [Q[ YXSVbc^_5 `a_Ybf_UYc
`aY XQSVaiV^YY `a_gVbbQ QSc_]QcYhVb[Y7 @a_R\V]Q S c_]5 hc_ YX6XQ nc_Z _b_6
RV^^_bcY Sl ]_WVcV `_cVapcm SbV bS_Y XQfSQcl b_SVaiV^^_ ^V_WYUQ^^_ U\p
bVRp ‑ Vb\Y [Q[Qp6^YRdUm RYR\Y_cV[Q5 ed^[gYY [_c_a_Z Sl SlXlSQVcV5 _c6
[a_Vc [Q[_Z6c_ YX eQZ\_S5 b [_c_al]Y Sl aQR_cQVcV S _b^_S^_Z `a_TaQ]]V5 Y
XQ[a_Vc VT_7 1^Q\_TYh^lV `a_R\V]l S_X^Y[^dc5 Vb\Y S _b^_S^_Z `a_TaQ]]V
Sl dbcQ^_SYcV n[b[\oXYS^lZ XQfSQc 1^Q XQ`Ybm25 Q ^V[Qp `_UbYbcV]Q SQiVZ
`a_TaQ]]l _c[a_Vc c_c WV eQZ\ Sc_a_Z aQX Y `_`lcQVcbp XQfSQcYcm VT_ U\p
hcV^Yp7 3 aVXd\mcQcV SQi n[b[\oXYS^lZ XQfSQc `aVSaQcYcbp S aQXUV\pV]lZ7



@7=7 AQXUV\pV]lV UQ^^lV ^Q UYb[V >?:

3 ^V[_c_alf b\dhQpf cQ[YV SVjY U_S_\m^_ b\_W^_ `aVUdTQUQcm5 Y _b_RV^^_
Wݷbc[_ ncQ ^V`aVUb[QXdV]_bcm `a_pS\pVcbp S ]^_T_`_c_h^lf `a_TaQ]]QfD `_6
WQ\dZ5 nc_ Vjݷ _U^Q `aYhY^Q 1f_cp5 ^QU_ `aYX^Qcm5 Y ^V b\Yi[_] bVamݷX^Qp2
_c[QXQcmbp _c Yb`_\mX_SQ^Yp caVU_S7

6jݷ _U^Q `a_R\V]Q bSpXQ^Q b _R_Y]Y SQaYQ^cQ]Y XQfSQc_S5 `_UUVaWYSQ6
V]l]Y pUa_] 1c_ Vbcm [Q[ b XQfSQcQ]Y YX\Ra5 cQ[ Y b XQfSQcQ]Y K\M27 6b\Y
^V[YZ eQZ\ U_bcd`V^ ^Q XQ`Ybm c_\m[_ `a_gVbbQ] _`aVUV\ݷ^^_T_ `_\mX_SQ6
cV\p Y\Y Tad``l5 Q ^Q hcV^YV ‑ \YR_ SbV] `_\mX_SQcV\p] bYbcV]l5 \YR_5 `_
[aQZ^VZ ]VaV5 R_\VV iYa_[_]d Yf [adTd5 ^VWV\Y ^Q XQ`Ybm 1^Q`aY]Va5 XQ`Y6
blSQcm ]_WVc _UY^ `_\mX_SQcV\m5 Q hYcQcm ‑ ^V[Qp Tad``Q25 Y `aY nc_] `a_6
gVbbl5 XQ`YblSQojYV Y^e_a]QgYo S nc_c eQZ\5 Yb`_\mXdoc SXQY]_Yb[\o6
hV^YV hVaVX eQZ\_SlV XQfSQcl5 c_ 1^Vb[_\m[_ ^V_WYUQ^^_ U\p ^Qb2 \oR_Z
`a_gVbb5 Y]VojYZ U_bcd` ^Q hcV^YV5 ]_WVc ^QadiYcm aQR_cd SbVf `a_gVbb_S5
_bdjVbcS\pojYf XQ`Ybm Y Yb`_\mXdojYf U\p nc_T_ XQfSQcl ‑ U_bcQc_h^_
`_`a_bcd dbcQ^_SYcm aQXUV\pV]lZ XQfSQcD R_\miV c_T_5 U_bcd`Q ^Q hcV^YV
U_bcQc_h^_5 hc_Rl dbcQ^_SYcm UQWV n[b[\oXYS^lZ XQfSQc5 Vb\Y c_\m[_ nc_
RdUVc XQfSQc S bcY\V K\M7

>VRVXl^cVaVbV^ cQ[WV S_`a_b _ SXQY]__c^_iV^YY aQX\Yh^lf cY`_S eQZ6
\_Slf XQfSQc_S7 ;Q[ dWV T_S_aY\_bm5 ed^[gYp <?3;6 `aQ[cYhVb[Y SbVTUQ
aVQ\YX_SQ^Q hVaVX 63>D<5 cQ[ hc_ XQfSQcl hVaVX ncY USQ Y^cVaeVZbQ ‑ nc_5
b_RbcSV^^_ T_S_ap5 _U^Y Y cV WV XQfSQcl7 9^_V UV\_ ‑ SlX_S 6<?3;7 3 b_SaV6
]V^^lf SVabYpf ?B U9>EH XQfSQcl5 dbcQ^QS\YSQV]lV hVaVX 6<?3; Y 63>D<5
UadT UadTQ S__RjV ^V SYUpc Y ^Y[Q[ UadT ^Q UadTQ ^V S\YpocD ^_ S c_Z WV
OB55K\M nc_ ^V cQ[5 cQ] pUa_ _cb\VWYSQVc _RQ cY`Q XQfSQc_S S bSpX[V7 @Y6
[Q^c^_bcY bYcdQgYY U_RQS\pVc Vjݷ Y c_5 hc_ S ^V[_c_alf bYbcV]Qf ed^[gYp
6<?3; aVQ\YX_SQ^Q hVaVX 63>D<5 [Q[ Y <?3;65 `aYhݷ] S ?B U9>EH U_bcQc_h^_
bcQalf SVabYZ UV\_ c_WV _Rbc_p\_ Y]V^^_ cQ[7

6b\Y aQbb]QcaYSQcm Y]Vojdobp [QacY^d gV\Y[_]5 `_\dhYcbp5 hc_ _c^_6
bYcV\m^_ Yb`_\mX_SQ^Yp ed^[gYZ 6<?3;5 <?3;6 Y 63>D< 1S hQbcY eQZ\_Slf
XQfSQc_S2 S__RjV ^VS_X]_W^_ d[QXQcm ^Y[Q[Yf b`_b_R_S Yf Yb`_\mX_SQ^Yp5
[_c_alV Rl Rl\Y XQSVU_]_ [_aaV[c^l7 @_nc_]d ]l `a_bc_ `_Sc_aY] aV[_6
]V^UQgYo5 [_c_ado Sl dWV SYUV\YC YXRVTQZcV `_pS\V^Yp aQXUV\pV]_T_ U_6
bcd`Q [ eQZ\Q]5 `_[dUQ nc_ f_cm [Q[6c_ S_X]_W^_7



HQbcm A

PUa_ bYbcV]lC SXT\pU XQ
[d\Ybl

HYcQcV\m5 b[_aVV SbVT_5 dWV `aVUbcQS\pVc5 XQhV] ^dW^Q _`VaQgY_^^Qp bY6
bcV]Q Y [Q[_Sl Vݷ a_\m Y ]Vbc_ S `a_Ybf_UpjV]7 =l Q[cYS^_ Yb`_\mX_SQ\Y
bYbcV]^lV SlX_Sl5 hc_Rl _RaQjQcmbp [ bYbcV]V XQ db\dTQ]Y Y d`aQS\pcm
_RkV[cQ]Y pUaQ7 3 nc_Z hQbcY [^YTY ]l `_`lcQV]bp `_[QXQcm _cUV\m^lV Qb6
`V[cl c_T_5 hc_ `a_Ybf_UYc S^dcaY pUaQ Y _Rlh^_ _bcQݷcbp XQ [QUa_] U\p
SbVf5 [a_]V `a_TaQ]]Ybc_S5 b_XUQojYf bQ]_ pUa_ Y VT_ _cUV\m^lV [_]`_6
^V^cl ‑ UaQZSVal dbca_ZbcS Y UadTYV ݷpUVa^lVݷ ]_Ud\Y7

@lcQcmbp bQ]_bc_pcV\m^_ `YbQcm ]_Ud\Y pUaQ ]l ^V RdUV] ‑ nc_ U_S_\m^_
b`VgYeYhVb[Qp _R\Qbcm5 U\p [_c_a_Z Slb_[ `_a_T Sf_WUV^Yp7 ;^YTY5 `_bSp6
jݷ^^lV nc_]d5 Sl^dWUV^^_ _RadiYSQoc ^Q hYcQcV\p `_c_[ aQX^__RaQX^lf
bSVUV^YZ5 RVX [_c_alf ^VS_X]_W^_ _R_ZcYbm `aY aQR_cV S^dcaY pUaQ ‑ hc_Rl
S [_^gV `_XS_\Ycm ^Q`YbQcm pS^_ Yb[dbbcSV^^lZ Y ^V Y]VojYZ ^Y[Q[_Z5 UQ6
WV `_cV^gYQ\m^_Z gV^^_bcY ]_Ud\m Sa_UV dR_T_T_ UaQZSVaQ [\QSYQcdal Y\Y
[Q[_T_6^YRdUm b_SVaiV^^_ RVb`_\VX^_T_ SYacdQ\m^_T_ dbca_ZbcSQ7 Hc_ bQ]_V
^V`aYpc^_V XUVbm ‑ nc_ c_5 hc_ SbV `_\dhV^^lV bSVUV^Yp `aY]V^Y]l _Rlh6
^_ c_\m[_ [ _U^_Z [_^[aVc^_Z SVabYY _U^_T_ [_^[aVc^_T_ pUaQD b Slf_U_]
b\VUdojVZ SVabYY c_T_ WV pUaQ X^QhYcV\m^do hQbcm `_\dhV^^lf bSVUV^YZ
`aYf_UYcbp SlRa_bYcm7

@a_TaQ]]Ya_SQ^YV S^dcaY pUaQ ?B ]_W^_ ^QXSQcm _U^Y] YX bQ]lf dS\V6
[QcV\m^lf5 ^_ Y bQ]lf b\_W^lf Qb`V[c_S bYbcV]^_T_ `a_TaQ]]Ya_SQ^Yp7 6b6
\Y Sl XQf_cYcV ncY] XQ^Y]Qcmbp5 [ SQiY] db\dTQ] ]QbbQ b`VgYQ\m^_Z \YcV6
aQcdal Y bQZc_S S 9^cVa^VcVD ^QU_ b[QXQcm5 hc_ XUVbm RdUVc \dhiV S_b`_\m6
X_SQcmbp Q^T\_pXlh^l]Y Ybc_h^Y[Q]Y5 `_b[_\m[d [ ]_]V^cd `VaVS_UQ cQ[Yf
cV[bc_S ^Q adbb[YZ pXl[ _^Y db`VSQoc YXapU^_ dbcQaVcm7

B UadT_Z bc_a_^l5 S ed^[gY_^Ya_SQ^YY pUaQ bYbcV]l _bcQݷcbp gV\lZ
apU Y^cVaVb^lf Qb`V[c_S5 [_c_alV WV\QcV\m^_ `aVUbcQS\pcm f_cp Rl ^Q [Q6
hVbcSV^^_] da_S^V5 c_ Vbcm `_^Y]Qcm S _RjYf hVacQf5 [Q[ Sbݷ nc_ dbca_V^_7
Nc_]d ]l Y `_bSpcY] XQ[\ohYcV\m^do hQbcm Sc_a_T_ c_]Q [^YTY7
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A7:7 ?b^_S^lV `aY^gY`l aQR_cl ?B

@aVWUV hV] USYTQcmbp UQ\miV5 [aQc[_ ^Q`_]^Y] _b^_Sl7 PUa_ _`VaQgY6
_^^_Z bYbcV]l XQTadWQVcbp S `Q]pcm aQ^miV UadTYf `a_TaQ]]5 R\QT_UQap
hV]d Sl`_\^pVcbp S `aYSY\VTYa_SQ^^_] aVWY]V gV^caQ\m^_T_ `a_gVbb_aQD
_^_ XQ`db[QVc `_\mX_SQcV\mb[YV `a_TaQ]]l S SYUV `a_gVbb_S5 [_c_alV aQR_6
cQoc S _TaQ^YhV^^_] aVWY]V5 S [_c_a_] `a_gVbb_a ݷXQRlSQVcݷ SbV ]QiY^6
^lV [_]Q^Ul5 b`_b_R^lV `_S\Ypcm ^Q bYbcV]d S gV\_]7 5_ `VaVUQhY d`aQS6
\V^Yp `a_gVbbQ] pUa_ ^QbcaQYSQVc _RaQR_chY[Y SbVf ݷb_Rlf_ݷ b_RlcYZ ‑
Q``QaQc^lf `aValSQ^YZ5 Yb[\ohV^YZ8\_SdiV[ 1S^dcaV^^Yf `aValSQ^YZ2 Y
bYbcV]^lf SlX_S_S 1`a_TaQ]]^lf `aValSQ^YZ2 cQ[5 hc_Rl `aY S_X^Y[^_SV6
^YY \oR_T_ YX ncYf b_RlcYZ d`aQS\V^YV b^_SQ `VaVUQSQ\_bm [_Ud pUaQ5 Q
`_b[_\m[d aVWY] `a_gVbb_aQ `VaV[\ohQVcbp b _TaQ^YhV^^_T_ _RaQc^_ S `aY6
SY\VTYa_SQ^^lZ c_\m[_ `aY ^Qbcd`\V^YY cQ[Yf b_RlcYZ5 Sbݷ nc_ TQaQ^cYadVc5
hc_ c_\m[_ [_U pUaQ Y RdUVc Sl`_\^pcmbp ^Q [_]`mocVaV S `aYSY\VTYa_SQ^6
^_] aVWY]V G@7 ?TaQ^YhV^^lZ aVWY] G@ `_XS_\pVc `a_gVbbd c_\m[_ `aV6
_RaQX_SlSQcm UQ^^lV S _cSVUݷ^^_Z V]d `Q]pcY ‑ Y R_\miV ^YhVT_D U\p SbVT_
_bcQ\m^_T_5 S c_] hYb\V hc_Rl SlUQcm [Q[_V6^YRdUm b__RjV^YV Y UQWV hc_Rl
`a_bc_ XQSVaiYcm Sl`_\^V^YV5 `a_gVbb Sl^dWUV^ _RaQjQcmbp [ pUad hVaVX
]VfQ^YX] bYbcV]^lf SlX_S_S7

>Q Sbp[YZ b\dhQZ `_Sc_aY] Vjݷ aQX5 hc_ ^Y[Q[_Z [_U ^Y[Q[_T_ `_\m6
X_SQcV\mb[_T_ `a_gVbbQ ^Y `aY [Q[Yf db\_SYpf ^V ]_WVc Rlcm Yb6
`_\^V^ S `aYSY\VTYa_SQ^^_] aVWY]V `a_gVbb_aQ7 HQbc_ S \YcVaQcdaV
]_W^_ SbcaVcYcm eaQXl Sa_UV a_gVbb`ݷ Sl`_\^pVcbp S aVWY]V pUaQ5ݷ Y ]l
c_WV RdUV] Yb`_\mX_SQcm nc_ SlaQWV^YVD ^_ `dbcm SQb ^V _R]Q^lSQVc cQ6
[Qp cVa]Y^_\_TYp ‑ ^Q bQ]_] UV\V aVhm YUݷc _ Sl`_\^V^YY ]QiY^^_T_ [_UQ
bQ]_T_ pUaQ5 Q ^V `a_gVbbQ5 `a_bc_ nc_c [_U Sl`_\^pVcbp S aQ][Qf `a_gVb6
bQ [Q[ VUY^Ygl `\Q^Ya_SQ^Yp ‑ c_ Vbcm `\Q^Ya_SjY[ SlUV\pVc V]d [SQ^cl
SaV]V^Y cQ[ WV5 [Q[ Y UadTY] `a_gVbbQ]5 Q bQ] nc_c [_U ]_WVc ݷXQb^dcmݷ
1XQR\_[Ya_SQcmbp2 S _WYUQ^YY ^Qbcd`\V^Yp [Q[_T_6^YRdUm b_RlcYp7 ;a_]V
c_T_5 _Rlh^_ `aY nc_] b_faQ^pocbp ^Qbca_Z[Y _c_RaQWV^Yp SYacdQ\m^lf QU6
aVb_S S eYXYhVb[YV5 Vb\Y5 [_^Vh^_5 [_]`mocVa S__RjV `aVUdb]QcaYSQVc SYa6
cdQ\m^do `Q]pcm 1`a_gVbb_a _b^Qjݷ^ VV^2:7 CQ[_V Yb`_\^V^YVݷ S aVWY]V
pUaQݷ `a_Ybf_UYc `aY _RaQR_c[V bYbcV]^_T_ SlX_SQ5 Yb[\ohV^Yp8\_Sdi[Y
1`a_TaQ]]^_T_ `aValSQ^Yp25 Q cQ[WV ^V`_baVUbcSV^^_ `VaVU S_X_R^_S\V^YV]
aQR_cl `a_gVbbQ5 aQ^VV b^pc_T_ b `a_gVbb_aQ YX6XQ YbcVhV^Yp [SQ^cQ SaV]V^Y7

PUa_ _`VaQgY_^^_Z bYbcV]l RVaݷc ^Q bVRp USV _b^_S^lV ed^[gYYC d`aQS6
\V^YV XQUQhQ]Y Y d`aQS\V^YV S^Vi^Y]Y dbca_ZbcSQ]Y7 @VaS_V S[\ohQVc
XQ`db[ Y _bcQ^_S `a_gVbb_S5 `\Q^Ya_SQ^YV SaV]V^Y gV^caQ\m^_T_ `a_gVbb_6
aQ5 aQb`aVUV\V^YV _`VaQcYS^_Z `Q]pcY5 _aTQ^YXQgYo SXQY]_UVZbcSYp ]VWUd
`a_gVbbQ]Y Y aQXTaQ^YhV^YV Yf `_\^_]_hYZD Sc_a_V bS_UYcbp [ QRbcaQTYa_6

:3YacdQ\m^do `Q]pcm Y VV^ ]l d`_]Y^Q\Y S `VaS_] c_]V 25;7:7>ݷ1 Q cQ[WV S hQbcY >
2D>7>7<ݷ1 `_Ua_R^lZ aQXT_S_a _ SYacdQ\m^_Z `Q]pcY d ^Qb S`VaVUY7



>?= PUa_ bYbcV]lC SXT\pU XQ [d\Ybl

SQ^Yo _c _b_RV^^_bcVZ [_^[aVc^lf dbca_ZbcS Y [__aUY^QgYY XQ`a_b_S [ ^Y]
1b]7 5;7:7<ݷݷ >7:7<27

?c]VcY]5 hc_ pUa_ ^V _RpXQ^_ Rlcm ]_^_\Yc^_Z `a_TaQ]]_Z7 3 ^V[_c_alf
_`VaQgY_^^lf bYbcV]Qf pUa_ `aVUbcQS\pVc b_R_Z ^QR_a SXQY]_UVZbcSdojYf
`a_TaQ]] 1QafYcV[cdal b ]Y[a_pUa_] Y n[X_pUa_]2D `_hcY S_ SbVf b_SaV6
]V^^lf bYbcV]Qf S pUa_ S_ SaV]p aQR_cl ]_W^_ U_RQS\pcm U_`_\^YcV\m^lV
]_Ud\Y7 >V[_c_alV bS_Y hQbcY pUa_ ]_WVc _e_a]Ycm S SYUV `a_gVbb_S5 aQ6
R_cQojYf ^QaQS^V b `_\mX_SQcV\mb[Y]Y XQUQhQ]Y S _TaQ^YhV^^_] aVWY]V7
=_Tdc bdjVbcS_SQcm Y cQ[YV `a_gVbbl5 [_c_alV Sl`_\^pocbp c_\m[_ S pUaV5
c_ Vbcm ^V Y]VojYV c_Z hQbcY5 [_c_aQp U_\W^Q Sl`_\^pcmbp S `_\mX_SQcV\m6
b[_] aVWY]V ‑ S UVZbcSYcV\m^_bcY nc_ hQbcY pUaQ5 aQR_cQojYV [Q[ VUY^Ygl
`\Q^Ya_SQ^Yp b c_h[Y XaV^Yp `\Q^Ya_SjY[QD _Rlh^_ _^Y `aY]V^pocbp S pU6
aV U\p Sl`_\^V^Yp aQR_cl5 caVRdojVZ U\YcV\m^_T_ SaV]V^Y7

A7:7:7 PUa_ [Q[ _RaQR_chY[ XQ`a_b_S

9^cVaVb^_ _c]VcYcm5 hc_5 XQTadXYSiYbm S `Q]pcm `_b\V bcQacQ bYbcV]l5
pUa_ ^YhVT_ ^V UV\QVc `_ bS_VZ Y^YgYQcYSV7 >Q `VaSlZ SXT\pU nc_
]_WVc `_[QXQcmbp bcaQ^^l]5 ^_ Sbݷ bcQ^_SYcbp ^Q bS_Y ]VbcQ5 Vb\Y Sb`_]6
^Ycm5 hc_ [_]`mocVa S _b^_S^_] `aVU^QX^QhV^ U\p aViV^Yp `a_R\V] [_^Vh6
^lf `_\mX_SQcV\VZ5 Q ncY `a_R\V]l aViQoc `aY[\QU^lV `a_TaQ]]l5 [_c_6
alV b_XUQocbp Y aQR_cQoc S SYUV `_\mX_SQcV\mb[Yf XQUQh7 @aY _cbdcbcSYY
S bYbcV]V Q[cYS^lf `_\mX_SQcV\mb[Yf XQUQh pUad `a_bc_ _[QXlSQVcbp ^VhVT_
UV\QcmD S nc_] b\dhQV _^_ ]_WVc _bcQ^_SYcm gV^caQ\m^lZ `a_gVbb_a S _WY6
UQ^YY5 `_[Q ^V `a_YX_ZUݷc hc_6^YRdUm Y^cVaVb^_V7 3 cQ[Yf b\dhQpf T_S_apc5
hc_ bYbcV]Q `VaVi\Q S b_bc_p^YV `_[_p 1Q^T\7 94<527 ?c]VcY]5 hc_ b_bc_6
p^YV `_[_p S_X]_W^_ Y _b]lb\V^^_5 [_TUQ XQUQhY S bYbcV]V Vbcm5 ^_ SbV _^Y
^Qf_Upcbp S R\_[Ya_S[V5 c_ Vbcm WUdc ^Qbcd`\V^Yp [Q[Yf6c_ b_RlcYZ5 hc_Rl
`_b\V nc_T_ `a_U_\WYcm aQR_cd7 6b\Y WV XQUQhY S bYbcV]V S__RjV YbhVX^dc5
pUad ^V _bcQ^Vcbp ^YhVT_ Y^_T_5 [a_]V [Q[ `aV[aQcYcm aQR_cd ‑ \YR_ _c6
`aQSYcm [_]`mocVa ^Q `VaVXQTadX[d5 \YR_ S__RjV ݷSYb^dcm_`ݷ XQ ^VY]V^YV]
\dhiYf YUVZ7 B__RjV^YV _R nc_] ‑ \Q[_^Yh^_V =ICD5\ݷ 81<D54ݷ ‑ hQbc_
b^Ycbp bYbQU]Y^Q] S ^_h^lf [_i]QaQf7

@_\mX_SQcV\mb[Y] XQUQhQ] U\p aQR_cl hQbc_ caVRdVcbp hc_6c_ cQ[_V5 hc_
]_WVc bUV\Qcm c_\m[_ pUa_ 1hQjV SbVT_ nc_ SS_U6SlS_U Y^e_a]QgYY25 Y _^Y
hVaVX bYbcV]^lV SlX_Sl _RaQjQocbp [ pUad XQ db\dTQ]Y7 3 nc_] b\dhQV pUa_5
VbcVbcSV^^_5 ^QhY^QVc Q[cYS^_ aQR_cQcm5 ^_5 XQ]VcY]5 _^_ `aY nc_] aQR_cQVc
^V `_ bS_VZ Y^YgYQcYSV5 Q S _cSVc ^Q XQ`a_bl `_\mX_SQcV\mb[Yf XQUQh7 ?R6
aQjQpbm [ [_^ca_\\VaQ] dbca_ZbcS5 pUa_ ]_WVc `_\dhQcm _cSVcl _c ^Yf ^V
baQXd5 Q `_ ]VaV T_c_S^_bcY ‑ hVaVX ]VfQ^YX] Q``QaQc^lf `aValSQ^YZD hVaVX
^Yf WV pUa_ dX^Qݷc _ ^Qbcd`\V^YY S^Vi^VT_ b_RlcYp5 caVRdojVT_ [Q[Yf6c_
UVZbcSYZ ‑ ^Q`aY]Va5 _ `aYf_UV `Q[VcQ UQ^^lf `_ \_[Q\m^_Z bVcY5 _ ^QWQ6
cYY [\QSYiY ^Q [\QSYQcdaV Y c7 `75 Y S nc_] b\dhQV pUa_ c_WV S[\ohQVcbp S
aQR_cd5 ^_ Y^YgYQcYSQ Y XUVbm5 [Q[ SYUY]5 Ybf_UYc ^V _c ^VT_7
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3 `VaS_] c_]V S hQbcY5 `_bSpjݷ^^_Z `a_TaQ]]Ya_SQ^Yo ^Q pXl[V QbbV]6
R\VaQ5 ]l dWV _RbdWUQ\Y cVa]Y^ ݷaValSQ^YV`ݷ Y bSpXQ^^do b ^Y] `dcQ^Ygd
1b]7 c7 :5 27>7?7>ݷ >Q`_]^Y]5 hc_ `_ Y^YgYQcYSV S^Vi^Yf dbca_ZbcS d ^Qb ]_Tdc
`a_Ybf_UYcm b_RbcSV^^_ `aValSQ^Yp D S aVXd\mcQcV _iYR_h^lf UVZbcSYZ Sl6
`_\^pojVZbp `a_TaQ]]l `a_gVbb_a ]_WVc TV^VaYa_SQcm Yb[\ohV^Yp 5 ^Q6
XlSQV]lV cQ[WV S^dcaV^^Y]Y `aValSQ^Yp]Y 7 3 _R_Yf b\dhQpf aVWY]
gV^caQ\m^_T_ `a_gVbb_aQ bcQ^_SYcbp `aYSY\VTYa_SQ^^l]5 Q d`aQS\V^YV `V6
aVUQݷcbp ^Q `a_gVUdad6_RaQR_chY[5 QUaVb [_c_a_Z ^Qbca_V^ XQaQ^VV7 BQ]Q
cQ[Qp `a_gVUdaQ5 VbcVbcSV^^_5 pS\pVcbp hQbcmo pUaQ _`VaQgY_^^_Z bYbcV]l7
HQbc^l] b\dhQV] S^dcaV^^VT_ `aValSQ^Yp ]_W^_ bhYcQcm `a_TaQ]]^_V
`aValSQ^YV 5 [_c_a_V XQUQhQ Y^YgYYadVc ^V `_ _iYR[V5 Q ^Q]VaV^^_5 hc_Rl
_cUQcm d`aQS\V^YV pUad U\p Sl`_\^V^Yp bYbcV]^_T_ SlX_SQ 7 =l cQ[WV
_c]VhQ\Y5 hc_ cVa]Y^_\_TYp b caV]p aQX^l]Y SYUQ]Y `aValSQ^YZ ^V b_SbV]
dUQh^Q5 `_b[_\m[d aVQ\m^_ hc_6c_ `aValSQoc c_\m[_ ݷQbc_pjYV^ݷ `aVal6
SQ^Yp5 _^Y WV Q``QaQc^lV Y\Y S^Vi^YV 5 Q _bcQ\m^lV ‑ S^dcaV^^YV Y
`a_TaQ]]^lV ‑ ^Q bQ]_] UV\V ^YhVT_ Y ^Y[_T_ ^V `aValSQocD `aY _`YbQ^YY
QafYcV[cda5 _c\Yh^lf _c R>D5<5 cVa]Y^ ݷaValSQ^YV`ݷ _Rlh^_ Yb`_\mXdVcbp
c_\m[_ U\p _R_X^QhV^Yp Q``QaQc^lf `aValSQ^YZ5 S^dcaV^^YV `aValSQ^Yp
^QXlSQoc Yb[\ohV^Yp]Y5 Q ]VWUd bYbcV]^l] SlX_S_] Y VT_ aVQ\YXQgYVZ
^V UV\Qoc aQX\YhYp5 c_ Vbcm S]Vbc_ eaQXl a_TaQ]]Q`ݷ Y^YgYYa_SQ\Q `a_6
TaQ]]^_V `aValSQ^YV U\p Sl`_\^V^Yp bYbcV]^_T_ SlX_SQݷ T_S_apc `a_bc_
a_TaQ]]Q`ݷ Sl`_\^Y\Q bYbcV]^lZ SlX_S7ݷ

3^V XQSYbY]_bcY _c c_T_5 [Q[_Z YX bcY\VZ cVa]Y^_\_TYY Yb`_\mX_SQcm5 pU6
a_ _`VaQgY_^^_Z bYbcV]l `_b\V _[_^hQ^Yp XQTadX[Y ]_WVc `_\dhYcm d`aQS6
\V^YV c_\m[_ `_ XQ`a_bd S^Vi^VT_ dbca_ZbcSQ5 `_ XQ`a_bd `_\mX_SQcV\mb[_Z
XQUQhY Y\Y S aVXd\mcQcV _iYR_h^lf UVZbcSYZ `_\mX_SQcV\mb[_Z XQUQhY7 3bݷ
nc_ ]l c_WV dWV _RbdWUQ\Y5 ^_ ^V \Yi^Y] RdUVc ^Q`_]^Ycm Vjݷ aQX5 hc_
_RaQR_c[Q Q``QaQc^lf `aValSQ^YZ ^Q da_S^V pUaQ bdjVbcSV^^_ _c\YhQVcbp
_c _RaQR_c[Y b_RlcYZ5 bcQSiYf aVXd\mcQc_] UVZbcSYZ `_\mX_SQcV\mb[_Z XQ6
UQhY ‑ ^VSQW^_5 b\dhQZ^lf Y\Y ^Q]VaV^^lf7 @aY `_\dhV^YY d`aQS\V^Yp
`_ Y^YgYQcYSV `_\mX_SQcV\mb[_Z XQUQhY pUa_ Sl`_\^pVc bS_Z _RaQR_chY[ S
[_^cV[bcV nc_Z XQUQhY5 c_ Vbcm VV^ _c_RaQWQVc SYacdQ\m^lV QUaVbQ S eY6
XYhVb[YV `_ `aQSY\Q] XQUQhY5 c_\m[_ U_`_\^YcV\m^_ bcQ^_Spcbp U_bcd`^l
QUaVbQ bQ]_T_ pUaQ5 Q `\Q^Ya_SjY[ `a_U_\WQVc aQbb]QcaYSQcm cQ[do XQUQ6
hd [Q[ VUY^Ygd `\Q^Ya_SQ^Yp 1nc_ [Q[ aQX Y ^QXlSQoc Sl`_\^V^YV] XQUQhY
S aVWY]V pUaQ2D XQUQhQ ]_WVc XQR\_[Ya_SQcmbp5 XQb^dcm5 _cUQcm d`aQS\V^YV
UadTY] hQbcp] pUaQ5 `_\dhYcm d`aQS\V^YV _RaQc^_ Y c7 U7D Sbݷ nc_ ^Y[Q[ ^V
]ViQVc aQR_cQcm _bcQ\m^l] hQbcp] pUaQ7

B Q``QaQc^l]Y `aValSQ^Yp]Y UV\Q _Rbc_pc b\_W^VV7 9b[\ohV^Yp Y bY6
bcV]^lV SlX_Sl ‑ nc_ bS_VT_ a_UQ `a_U_\WV^YV Sl`_\^V^Yp XQUQhY5 _^Y
S_X^Y[Qoc S f_UV _Rlh^_T_ Sl`_\^V^Yp ]QiY^^lf [_]Q^UD Q``QaQc^lV `aV6
alSQ^Yp5 ^Q`a_cYS5 S_X^Y[Qoc S `a_YXS_\m^lV ]_]V^cl SaV]V^Y5 S c_] hYb\V
Y S bQ]lV ^V`_Uf_UpjYV7 DWV ^Q Q``QaQc^_] da_S^V `a_gVbb_ad `aYf_UYcbp
nc_ dhYclSQcmC Vb\Y XQ`a_b ^Q `aValSQ^YV `aYiݷ\ S bVaVUY^V Sl`_\^V^Yp
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_hVaVU^_Z ]QiY^^_Z Y^bcad[gYY5 c_ ncd Y^bcad[gYo `aYf_UYcbp \YR_ U_6
S_UYcm U_ [_^gQ5 \YR_ _c[QclSQcm [ ^QhQ\d7 ;_TUQ _RaQR_chY[ Q``QaQc^_T_
`aValSQ^Yp `_\dhQVc d`aQS\V^YV5 ^Y[Q[_T_ [_^cV[bcQ `_\mX_SQcV\mb[_Z XQ6
UQhY d ^VT_ ^Vc5 SVUm `aValSQ^YV ]_WVc S_X^Y[^dcm S c_] hYb\V Y c_TUQ5
[_TUQ ^Y[Q[Qp `_\mX_SQcV\mb[Qp XQUQhQ ^V Sl`_\^p\Qbm ‑ \YR_ [_TUQ aQR_6
cQ\_ pUa_5 \YR_ [_TUQ bYbcV]Q S__RjV ^Qf_UY\Qbm S b_bc_p^YY `_[_p7

2_\miV c_T_5 ^Yhc_ ^V Yb[\ohQVc S_X]_W^_bcY S_X^Y[^_SV^Yp b\VUdo6
jVT_ `aValSQ^Yp baQXd `_b\V `aVUlUdjVT_ ‑ ^Q`aY]Va5 XQ`a_b `aValSQ^Yp
]_WVc `aYZcY _c UadT_T_ dbca_ZbcSQ7 ;Q[ `aQSY\_5 _RaQR_chY[ `aValSQ^Yp
[ nc_]d ^V T_c_S5 `_b[_\m[d _^ ]_T Vjݷ ^V db`Vcm Slpb^Ycm5 hc�_ WV `a_YX_6
i\_ Y bcQ\_ `aYhY^_Z `aValSQ^Yp5 Y `aY S_X^Y[^_SV^YY ^_S_T_ `aValSQ^Yp
ncQ Y^e_a]QgYp _[QWVcbp `_cVap^QD `_nc_]d gV^caQ\m^lZ `a_gVbb_a `aY `_6
\dhV^YY XQ`a_bQ `aValSQ^Yp R\_[YadVc UadTYV `aValSQ^Yp7 3 nc_] aVWY]V
`_bcd`QojYV XQ`a_bl `aValSQ^YZ ^Q[Q`\YSQocbp5 ^_ ^Y[Q[_T_ neeV[cQ ^V
Y]VocD `a_gVbb_a [Q[ Rl _c[\QUlSQVc Yf _RaQR_c[d U_ cVf `_a5 `_[Q _R6
aQR_chY[ cV[djVT_ `aValSQ^Yp ^V b^Y]Vc R\_[Ya_S[d7 >QU_ _c]VcYcm5 hc_
S_X]_W^_bcY faQ^V^Yp _c\_WV^^lf XQ`a_b_S d `a_gVbb_aQ SVbm]Q _TaQ^Y6
hV^^lC [Q[ `aQSY\_5 _^ ]_WVc ݷYcm^[_`ݷ ^V R_\VV hV] _R _U^_] _c\_WV^^_]
`aValSQ^YY _c [QWU_Z YX ^Vb[_\m[Yf Tad`` S^Vi^Yf dbca_ZbcS7 6b\Y S aV6
WY]V R\_[Ya_S[Y `aValSQ^YZ bYbcV]Q `a_RdUVc U_bcQc_h^_ U_\T_5 nc_ ]_WVc
`aYSVbcY [ `_cVaV XQ`a_b_S `aValSQ^YZ Y S [_^Vh^_] Yc_TV [ bR_p] S aQR_cV
bYbcV]l7 @_nc_]d _RaQR_chY[ _RpXQ^ [Q[ ]_W^_ b[_aVV U_bcYhm cQ[_T_ b_bc_6
p^Yp5 `aY [_c_a_] Sbp Y^e_a]QgYp _ `_bcd`YSiV] `aValSQ^YY ^QU\VWQjY]
_RaQX_] b_faQ^V^Q5 Y aQXaViYcm 1aQXR\_[Ya_SQcm2 `aValSQ^Yp7

9X SbVf b\dhQVS _RaQR_c[Y Q``QaQc^lf `aValSQ^YZ ]_W^_ SlUV\Ycm SQW6
^lZ SQaYQ^c5 `aY [_c_a_] _RaQR_chY[ db`VSQVc bUV\Qcm Sbݷ ^V_Rf_UY]_V XQ
bc_\m [_a_c[YZ `VaY_U SaV]V^Y5 hc_ S aQXaViV^YY Q``QaQc^lf `aValSQ^YZ
^V_Rf_UY]_bcY ^V S_X^Y[QVcC d`aQS\V^YV `aQ[cYhVb[Y baQXd S_XSaQjQVcbp
c_Z `a_TaQ]]V5 Sl`_\^V^YV [_c_a_Z Rl\_ `aVaSQ^_5 `aY nc_] R\_[Ya_S[Q
`aValSQ^YZ QSc_]QcYhVb[Y b^Y]QVcbp7 BQ]lZ `a_bc_Z `aY]Va cQ[_Z bYcdQ6
gYY ‑ nc_ `aValSQ^YV cQZ]VaQ5 `_bcd`YSiVV5 [_TUQ `_ cV] Y\Y Y^l] `aY6
hY^Q] SlXlSQcm `\Q^Ya_SjY[ ^V ^dW^_C Vb\Y ^Vc UadTYf XQUQh5 T_c_Slf [
Sl`_\^V^Yo5 Y\Y Vb\Y [SQ^c SaV]V^Y cV[djVZ XQUQhY Vjݷ ^V Ybc7]ݷ ?Rlh6
^_ S pUaV U\p cQ[Yf bYcdQgYZ `aVUdb]QcaYSQocbp b`VgYQ\m^lV e\QW[Y Y
bhݷchY[Y5 `a_SVaYcm Y YX]V^Ycm [_c_alV ]_W^_ XQ ^Vb[_\m[_ UVbpc[_S cQ[6
c_S gV^caQ\m^_T_ `a_gVbb_aQ5 ^V b_faQ^pp ^YTUV R_\miY^bcS_ aVTYbca_SD Vb\Y
_RaQR_chY[ `aValSQ^Yp cQZ]VaQ SYUYc5 hc_ R_\miV _c ^VT_ ^YhVT_ ^V caVRd6
Vcbp5 _^ baQXd WV XQSVaiQVcbp7

6b\Y Q``QaQc^_V `aValSQ^YV caVRdVc _c pUaQ R_\VV b\_W^lf UVZbcSYZ5
[QacY^Q aVX[_ db\_W^pVcbp7 @aVWUV hV] aQXaViYcm UadTYV `aValSQ^Yp5 _R6
aQR_chY[ U_\WV^ `_XQR_cYcmbp _ c_]5 hc_Rl ^V_WYUQ^^lZ SlX_S UadT_T_
1Y\Y5 S_X]_W^_5 c_T_ WV bQ]_T_2 _RaQR_chY[Q ^YhVT_ ^V Yb`_acY\7 ;a_]V c_6
T_5 _RaQR_chY[ Q``QaQc^_T_ `aValSQ^Yp5 aQR_cQp S^V [_^cV[bcQ [Q[_Z6\YR_
`_\mX_SQcV\mb[_Z XQUQhY5 ^V pS\pVcbp VUY^YgVZ `\Q^Ya_SQ^Yp5 hc_ ^Q[\QUl6
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SQVc bVamݷX^lV _TaQ^YhV^Yp ^Q Qbb_acY]V^c Yb`_\mXdV]lf baVUbcS7 3 hQbc6
^_bcY5 _RaQR_chY[ `aValSQ^Yp ^V ]_WVc ݷXQb^dcmݷ 1XQR\_[Ya_SQcmbp25 `_6
b[_\m[d aQXR\_[Ya_SQcm VT_ RdUVc ^V[_]d7

6b\Y Rl gV^caQ\m^lZ `a_gVbb_a S bYbcV]V Rl\ _UY^5 _RaQR_chY[d `aV6
alSQ^Yp Rl\_ Rl S__RjV ^V ^dW^_ ^YhVT_ WUQcm5 UQ Y ^V\mXp5 SVUm `aY XQ6
`aVjݷ^^lf `aValSQ^Ypf ^YhVT_ ݷ_S^Vi^VTݷ `_ _c^_iV^Yo [ Q[cYS^_Z `a_6
TaQ]]V5 b_RbcSV^^_ T_S_ap5 `a_YX_ZcY ^V ]_WVcD ^_ S b_SaV]V^^lf db\_SY6
pf `a_gVbb_a_S S bYbcV]V _Rlh^_ R_\miV _U^_T_5 SVUm b `a_TaQ]]^_Z c_h[Y
XaV^Yp ;ݷT_pUVa^lV_^[ݷ `a_gVbb_al `aVUbcQS\poc b_R_Z ^Vb[_\m[_ ^VXQSY6
bY]lf gV^caQ\m^lf `a_gVbb_a_S5 Sl`_\^V^^lf S SYUV _U^_Z ]Y[a_bfV]l7
3 cQ[Yf db\_SYpf ^VYXRVW^_ S_X^Y[Qoc [aYcYhVb[YV bV[gYY< `_ UQ^^l]5
[ [_c_al] ]_Tdc _RaQcYcmbp [_]`_^V^cl pUaQ5 Sl`_\^pV]lV _U^_SaV]V^^_
^Q aQX^lf `a_gVbb_aQf5 Y ncY [aYcYhVb[YV bV[gYY caVRdoc SXQY]_Yb[\ohV6
^YpD ^_ `_b[_\m[d R\_[Ya_S[Q XUVbm ^VS_X]_W^Q 1SVUm5 ^Q`_]^Y] Vjݷ aQX5
_RaQR_chY[ `aValSQ^Yp ^V pS\pVcbp VUY^YgVZ `\Q^Ya_SQ^Yp5 S _c\YhYV _c
`a_gVbbQ25 `aYf_UYcbp `aY]V^pcm Q[cYS^_V _WYUQ^YV5 Sf_\_bcdo aQbf_Udp
`a_gVbb_a^_V SaV]p7

PUa_ _`VaQgY_^^_Z bYbcV]l _Rlh^_ aVQ\YXdVc gV\lZ Qbb_acY]V^c
baVUbcS SXQY]_Yb[\ohV^Yp U\p aQX^lf b\dhQVSD S hQbc^_bcY5 S pUaV U9>EH Yf
R_\miV UVbpc[Q7 @a_TaQ]]Ybcd `aYf_UYcbp cjQcV\m^_ b\VUYcm5 hc_Rl `aY]V6
^pV]lZ ]VfQ^YX] b__cSVcbcS_SQ\ [_^cV[bcdD cQ[5 baVUbcSQ SXY]_Yb[\ohV^Yp5
`aVU^QX^QhV^^lV U\p _RaQR_chY[_S Q``QaQc^lf `aValSQ^YZ5 ^V\mXp `aY]V6
^pcm S [_^cV[bcV `a_gVbbQ5 Y ^Q_R_a_c7

9c_T_] _RaQR_c[Y Q``QaQc^_T_ `aValSQ^Yp ]_WVc bcQcm [_^bcQcQgYp
^V_Rf_UY]_bcY b]V^l cV[djVZ XQUQhY5 ^Q`aY]Va5 S bY\d YbcVhV^Yp _cSVU6^ݷ
^_T_ VZ [SQ^cQ SaV]V^Y5 \YR_ Vb\Y b_RlcYV5 _ [_c_a_] bYT^Q\YXYadVc `_\d6
hV^^_V `aValSQ^YV5 bcQ^_SYcbp `aYhY^_Z aQXR\_[Ya_S[Y XQUQhY5 Y]VojVZ
`aY_aYcVc R_\VV Slb_[YZ5 hV] cV[djQp7 =_WVc b\dhYcmbp Y cQ[5 hc_ bYbcV6
]Q ^Qf_UY\Qbm S b_bc_p^YY `_[_p5 ^_ `a_YbiVUiVV b_RlcYV aQXR\_[Ya_SQ\_
[Q[do6c_ XQUQhd YX aQ^VV XQR\_[Ya_SQ^^lf7 3 nc_] b\dhQV Sbݷ baQS^YcV\m^_
`a_bc_C pUa_ b_faQ^pVc [_^cV[bc cV[djVZ XQUQhY5 Vb\Y cQ[_SQp Rl\Q5 XQcV]
S_bbcQ^QS\YSQVc [_^cV[bc XQUQhY5 [_c_ado ^dW^_ `_bcQSYcm ^Q Sl`_\^V^YV5
Y UQ\m^VZiQp `_UT_c_S[Q nc_Z XQUQhY [ Sl`_\^V^Yo `a_Ybf_UYc dWV S Vݷ
[_^cV[bcV7

;8UVbm Y]VVcbp _hVaVU^Qp cVa]Y^_\_TYhVb[Qp b\_W^_bcm7 BcdUV^cl5 ^V `_^pSiYV S
U_\W^_Z ]VaV5 _ hݷ] YUݷc aVhm5 Y^_TUQ `dcQocbp b_ b\_S_] 5ݷ_pUaݷ [_c_a_V Yb`_\mXdVcbp
S adbb[_] pXl[V U\p _R_X^QhV^Yp5 b _U^_Z bc_a_^l5 _b^_S^_Z `a_TaQ]]l _`VaQgY_^^_Z
bYbcV]l5 Q b UadT_Z ‑ U\p _cUV\m^lf ^VXQSYbY]lf `a_gVbb_a_S S b_bcQSV _U^_Z 6_^[ݷ
T_pUVa^_Zݷ ]Y[a_bfV]l7 3 Q^T\YZb[_] cQ[_Z `dcQ^Ygl ^VcC pUa_ _`VaQgY_^^_Z bYbcV]l
^QXlSQVcbp ;5B>5<5 c_TUQ [Q[ hQbcm ]Y[a_bfV]l ^QXlSQVcbp 3?B57 3__RjV6c_ b\_S_ 3?B5 b\V6
U_SQ\_ Rl `VaVS_UYcm [Q[ 5ݷ]bVaUVh^Yݷ Q ^V 5ݷ_pUaݷ ^_ b\_S_b_hVcQ^YV T_bVaUVh^Y[_6_^[ݷ
SlZ `a_gVbb_a5ݷ hc_ ^QXlSQVcbp5 ^V XSdhYc7

<6b\Y b\_S_b_hVcQ^YV aYcYhVb[Qp]ݷ bV[gYpݷ SlXlSQVc [Q[YV6c_ b\_W^_bcY b `_^Y]Q6
^YV]5 bQ]_V SaV]p SVa^dcmbp [ `aVUlUdjVZ hQbcY Y `VaVhYcQcm 7;7:7@ݷ
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3 baQS^YcV\m^_ aVU[Yf b\dhQpf `aY `_\dhV^YY `aValSQ^Yp _[QXlSQVc6
bp ^dW^_ Sl`_\^Ycm [Q[YV6c_ UVZbcSYp5 [_c_alV ^VS_X]_W^_ _c^VbcY [ Sl6
`_\^V^Yo c_Z Y\Y Y^_Z XQUQhY5 ^_ `aY nc_] _^Y b\Yi[_] b\_W^l5 hc_Rl
Yf ]_W^_ Rl\_ Sl`_\^Ycm S^V [_^cV[bcQ XQUQhY7 5\p cQ[Yf b\dhQVS pUaQ
^V[_c_alf bYbcV] `aVUdb]QcaYSQoc b`VgYQ\m^lV `bVSU_`a_gVbbl 5 `_a_W6
UQV]lV pUa_] Y Sl`_\^pojYVbp Yb[\ohYcV\m^_ S aVWY]V pUaQ5 ^_ Y]VojYV
bS_Z [_^cV[bc S [QhVbcSV VUY^Yg `\Q^Ya_SQ^Yp7 ?RaQR_chY[ `aValSQ^Yp ]_6
WVc `_adhYcm Sl`_\^V^YV _bcQSiVZbp hQbcY aQR_cl cQ[_]d `bVSU_`a_gVbbd7

3 hQbc^_bcY5 QSc_al pUaQ U9>EH Yb`_\mXdoc U\p aQX^lf bcQUYZ aVQ[gYY ^Q `aVal6
SQ^YV cVa]Y^l SVaf^pp `_\_SY^Q Y ^YW^pp `_\_SY^Q 1Q^T\7 D?@ 81<65 2?DD?= 81<6 27
@_U SVaf^VZ `_\_SY^_Z `_^Y]QVcbp _RaQR_chY[ Q``QaQc^_T_ `aValSQ^Yp [Q[ cQ[_S_Z5
c_ Vbcm cQ hQbcm [_UQ pUaQ5 ^Q [_c_ado `a_gVbb_a `VaVUQݷc d`aQS\V^YV `aY ^Qbcd`\V6
^YY `aValSQ^Yp Y [_c_aQp Sl`_\^pVcbp `aY XQR\_[Ya_SQ^^lf Q``QaQc^lf `aValSQ^Y6
pf7 ?hVSYU^_5 _^Q U_\W^Q XQSVaiYcmbp [Q[ ]_W^_ b[_aVVD _b^_S^do aQR_cd b\VUdVc
`VaV`_adhYcm ^YW^VZ `_\_SY^V7

5\p _aTQ^YXQgYY ^YW^VZ `_\_SY^l _RaQR_c[Y `aValSQ^Yp U9>EH `aVUdb]QcaYSQ6
Vc USV `aY^gY`YQ\m^_ aQX\Yh^lV bdj^_bcYC cQb[\Vcl 1D1C;<5DC2 Y aQR_hYVݷ _hVaVUYݷ
1G?B;AE5E5C27 CQb[\Vc `aVUbcQS\pVc b_R_Z baQS^YcV\m^_ [_a_c[do ed^[gYo5 Sl`_\6
^V^YV [_c_a_Z `aVU`_\QTQVcbp dWV RVX R\_[Ya_S[Y Q``QaQc^lf `aValSQ^YZ5 c_ Vbcm ^V
bc_\m Wݷbc[_ [aYcYh^_ `_ SaV]V^YD b UadT_Z bc_a_^l5 cQb[\Vc U_\WV^ Sl`_\^Ycmbp XQݷ
_UY^ `aY5ݷ[ݷ `_b[_\m[d VUY^YgVZ `\Q^Ya_SQ^Yp _^ ^V pS\pVcbp Y 5ݷXQb^dcmݷ [Q[ b\VU6
bcSYV5 ^V ]_WVc7 ?RaQR_chY[ Q``QaQc^_T_ `aValSQ^Yp5 aViYS S_X\_WYcm hQbcm aQR_cl
^Q cQb[\Vc5 b__RjQVc _R nc_] `\Q^Ya_SjY[d5 `_b\V hVT_ XQSVaiQVcbpD `\Q^Ya_SjY[ Sl6
`_\^pVc cQb[\Vc SbVTUQ ^Q c_] WV `a_gVbb_aV5 ^Q [_c_a_] VT_ XQ`\Q^Ya_SQ\Y5 cQ[ hc_
_^ c_h^_ ^V ]_WVc ^QhQcm Sl`_\^pcmbp aQ^miV5 hV] XQSVaiYcbp XQ`\Q^Ya_SQSiYZ VT_
_RaQR_chY[7 3l`_\^V^YV cQb[\VcQ ]_WVc ^QhQcmbp ^V]VU\V^^_5 [Q[ c_\m[_ _RaQR_chY[
`aValSQ^Yp SVa^ݷc d`aQS\V^YV5 Vb\Y `a_gVbb_a5 ^Q [_c_a_] nc_ `a_Ybf_UYc5 bS_R_UV^D
Vb\Y WV ^Q `a_gVbb_aV Sl`_\^pVcbp `_\mX_SQcV\mb[Qp XQUQhQ5 c_ cQb[\Vc RdUVc Sl6
`_\^V^ `_b\V `aYf_UQ b\VUdojVT_ `aValSQ^Yp cQZ]VaQ5 SaV]V^^_ SlcVb^YS XQUQhd b
`a_gVbb_aQ7

AQR_hQp _hVaVUm _c\YhQVcbp _c cQb[\VcQ cV]5 hc_ `aY Sl`_\^V^YY 5ݷaQR_clݷ `_6
bcQS\V^^_Z S _hVaVUm5 bQ]Q ncQ ݷaQR_cQݷ _R\QUQVc SbV]Y `aVY]djVbcSQ]Y VUY^Ygl
`\Q^Ya_SQ^Yp5 c_ Vbcm VZ5 [Q[ _Rlh^_]d `a_gVbbd5 SlUV\pocbp [SQ^cl SaV]V^Y5 _^Q
]_WVc ݷXQb^dcmݷ ‑ XQR\_[Ya_SQcmbp S _WYUQ^YY b_RlcYp5 Y c7 U7 AQR_hVZ _hVaVUY5 S
_c\YhYV _c cQb[\VcQ5 ]_W^_ `_adhYcm b[_\m dT_U^_ U\Y^^_V XQUQ^YVD 3 UadT_Z bc_a_6
^l5 ^Y[c_ ^V TQaQ^cYadVc 1_`pcm WV S _c\YhYV _c cQb[\VcQ25 hc_ Sl`_\^V^YV XQUQ^Yp5
`_bcQS\V^^_T_ S _hVaVUm5 ^Qh^ݷcbp ^V `_XWV [Q[_T_6c_ ]_]V^cQ7 B c_h[Y XaV^Yp `\Q^Y6
a_SjY[Q aQR_hQp _hVaVUm ‑ nc_ `_hcY _Rl[^_SV^^lZ `a_gVbb5 d ^VT_ UQWV Vbcm bS_Z
@94D S SlUQhV [_]Q^Ul @C 1H aQR_hYV _hVaVUY f_a_i_ XQ]Vc^l ‑ Yf ^QXSQ^Yp SlUQ6
ocbp XQ[\ohݷ^^l]Y S [SQUaQc^lV b[_R[Y5 `aY]Va^_ cQ[C

A H \E 9C99 d3@EC5Df
B H \E 9C99 d;85<@5Bf

:9 H \ 9C99 d;45FD=@6Cf

;Q[ Y S b\dhQV b cQb[\Vc_]5 _RaQR_chY[ `aValSQ^Yp SVaf^ppݷ1 `_\_SY^Q2ݷ ]_WVc `_6
caVR_SQcm Sl`_\^Ycm _hVaVU^do ݷaQR_cdݷ S aQ][Qf XQUQ^^_Z aQR_hVZ _hVaVUY5 `_b\V
hVT_ b hYbc_Z b_SVbcmo SVa^dcm d`aQS\V^YVD Sb5ݷ hc_ _bcQ\_bm5 bUV\QVc XQ ^VT_ aQR_6ݷ
cQ7ݷ
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3Va^ݷ]bp [ _RbdWUV^Yo `QbbYS^_Z a_\Y pUaQ S bYbcV]VD [Q[ ]l _c]VcY\Y
SliV5 Vb\Y S bYbcV]V ^Vc `_\mX_SQcV\mb[Yf XQUQh5 pUad RdUVc ^VhVT_ UV\Qcm5
^_ Vb\Y _^_ ^V RdUVc ^YhVT_ UV\Qcm5 c_ _c[dUQ S_Xm]dcbp XQUQhYH 3lZcY YX
`_a_h^_T_ [adTQ `_XS_\pVc SSVUV^YV b`VgYeYhVb[_Z `_\mX_SQcV\mb[_Z XQUQ6
hY5 [_c_aQp Sl`_\^pVcbp S cVhV^YV SbVT_ SaV]V^Y aQR_cl bYbcV]l5 ^QhY^Qp
_c ]_]V^cQ Vݷ XQTadX[Y Y XQ[Q^hYSQp ]_]V^c_] _bcQ^_SQ Y\Y `VaVXQTadX[Y7
3 ?B ^>9H cQ[Qp XQUQhQ ^QXlSQVcbp `a_gVbb_] 9>9D 5 [_c_alZ SbVTUQ Y]VVc
^_]Va :7 @_ bdcY nc_ _Rl[^_SV^^Qp `a_TaQ]]Q5 ^Q`YbQ^^Qp5 [Q[ `aQSY\_5 ^Q
pXl[V BY Y ^V Y]VojQp `aY^gY`YQ\m^lf _c\YhYZ _c UadTYf `a_TaQ]]7 6UY^6
bcSV^^Qp bdjVbcSV^^Qp _b_RV^^_bcm 9>9D b_bc_Yc S c_]5 hc_ V]d `aYf_UYcbp
Sl`_\^pcm _RpXQ^^_bcY `aVU[Q U\p cVf `a_gVbb_S5 ݷQbc_pjYV^ݷ `aVU[Y [_6
c_alf dWV XQSVaiY\YbmD ]l d`_]Y^Q\Y ncd VT_ _b_Rdo a_\m `aY _RbdWUV^YY
`a_gVbb_S6X_]RY Y bYbcV]^lf SlX_S_S bV]VZbcSQ G19D S 7@7>7<ݷ

>Qbca_Z[Y bQ]_T_ pUaQ Y\Y 1hQjV2 `a_TaQ]]l6XQTadXhY[Q _`aVUV\poc5
[Q[do `a_TaQ]]d pUa_ U_\W^_ XQTadXYcm Y XQ`dbcYcm S [QhVbcSV 9>9DD `_6
b\VU^Y] UVZbcSYV] S f_UV XQTadX[Y _`VaQgY_^^_Z bYbcV]l pUa_ XQ`db[QVc
9>9D5 `_b\V hVT_ bhYcQVc XQTadX[d XQSVaiݷ^^_Z Y R_\VV ^YhVT_ ^V UV\QVc Y^Q6
hV [Q[ S _cSVc ^Q XQ`a_bl7 @VaS_^QhQ\m^_ cQ[YV XQ`a_bl `_bcd`Qoc _c bQ]_T_
9>9DC _^ U_\WV^ `a_hYcQcm bS_Y [_^eYTdaQgY_^^lV eQZ\l Y aViYcm5 [Q[YV
Vjݷ `a_TaQ]]l XQ`dbcYcm7 3 Yc_TV bYbcV]Q _[QXlSQVcbp ݷQbV\V^Q^ݷ `_\mX_6
SQcV\mb[Y]Y XQUQhQ]Y5 [_c_alV XQ`db[Qoc UadT UadTQ7

B\VUdVc _c]VcYcm5 hc_ XQSVaiV^YV `a_gVbbQ 9>9D _X^QhQVc XQSVaiV^YV aQ6
R_cl bYbcV]lD pUa_ `aY nc_] bhYcQVc5 hc_ _c ^VT_ R_\miV ^YhVT_ ^V caVRdVcbp5
Y S XQSYbY]_bcY _c ^Qbca_V[ \YR_ _bcQ^QS\YSQVcbp5 \YR_ 1aVWV2 _c`aQS\pVc
[_]`mocVa ^Q `VaVXQTadX[d7

A7:7;7 8QTadX[Q Y WYX^V^^lZ gY[\ ?B ^WRa

BaQXd `_b\V S[\ohV^Yp [_]`mocVaQ gV^caQ\m^_]d `a_gVbb_ad ^dW^_ ^Q6
hQcm hc_6c_ UV\Qcm5 S `a_cYS^_] b\dhQV ^YhVT_ ^Y[_TUQ ^V `a_YX_ZUݷc Y [_]6
`mocVa _bcQ^Vcbp U\p ^Qb RVb`_\VXV^7 ;Q[ ]l X^QV]5 `a_gVbb_a d]VVc c_\m[_
_U^_ ‑ Sl`_\^pcm `a_TaQ]]lD ^_5 b UadT_Z bc_a_^l5 `a_gVbb_a ^V X^QVc Y
^V ]_WVc X^Qcm ^YhVT_ _ S^Vi^Yf dbca_ZbcSQf ‑ U\p aQR_cl b ^Y]Y ^dW^l
UaQZSVal 5 [_c_alV c_WV `aVUbcQS\poc b_R_Z `a_TaQ]]l5 `aYhݷ] U_S_\m^_
b\_W^lV7

3b5ݷ hc_ `a_gVbb_a d]VVc bQ] ‑ nc_ _RjQcmbp hVaVX iY^d b _`VaQcYS^_Z
`Q]pcmo5 ^_ ]l X^QV]5 hc_ _`VaQcYS^Qp `Q]pcm ^V b_faQ^pVc Y^e_a]QgYo
`aY Sl[\ohV^YY `YcQ^Yp7 B_bc_p^YV _`VaQcYS^_Z `Q]pcY baQXd `_b\V S[\o6
hV^Yp `YcQ^Yp ^V _`aVUV\V^_5 c_ Vbcm S [QWU_Z phVZ[V `Q]pcY ]_WVc _[Q6
XQcmbp b_SVaiV^^_ `a_YXS_\m^_V hYb\_7 ?hVSYU^_5 hc_ ^Y[Q[_Z `a_TaQ]]l
cQ] Rlcm ^V ]_WVc ‑ VZ ^V_c[dUQ SXpcmbp7

9cQ[5 `a_gVbb_a `_\dhY\ n\V[ca_`YcQ^YV Y 5ݷ\WY_ݷ _`VaQcYS^Qp `Q]pcm
b_UVaWYc XQSVU_]lZ ]db_a5 `a_ S^Vi^YV dbca_ZbcSQ `a_gVbb_a ^YhVT_ ^V X^Q6
VcD hc�_ WV5 S cQ[_] b\dhQV5 V]d Sl`_\^pcmH



>@9 PUa_ bYbcV]lC SXT\pU XQ [d\Ybl

B`VgYQ\m^_ ^Q nc_c b\dhQZ S [_^bcad[gYY [_]`mocVaQ `aVUdb]_caV^_ cQ[
^QXlSQV]_V `_bc_p^^_V XQ`_]Y^QojVV dbca_ZbcS_ 1@8DD Q^T\7[XV5
B5146?><I =5=?BI27 =Y[a_bfV]l5 b_bcQS\pojYV @8D5 b c_h[Y XaV^Yp iY^l
Y gV^caQ\m^_T_ `a_gVbb_aQ ݷSlT\pUpcݷ S c_h^_bcY [Q[ _Rl[^_SV^^Qp _`VaQ6
cYS^Qp `Q]pcm5 b_bc_pjQp YX phVV[5 XQ Yb[\ohV^YV] c_T_5 hc_ _^Y `_UUVa6
WYSQoc c_\m[_ _`VaQgYo hcV^Yp5 Q `_`lc[Y XQ`YbY S bS_Y phVZ[Y ]_\hQ
YT^_aYadoc7 @_ bS_VZ [_^bcad[gYY @8D aVX[_ _c\YhQVcbp _c _`VaQcYS^_Z
`Q]pcY 1?8D2C [QWUQp YX phVV[ `_bc_p^^_Z `Q]pcY b_UVaWYc _U^_ eY[bY6
a_SQ^^_V5 aQX Y ^QSbVTUQ _`aVUV\ݷ^^_V X^QhV^YV5 [_c_a_V Y SlUQݷc S iY^d S
_cSVc ^Q XQ`a_b hcV^Yp7

3 aQX^_V SaV]p U\p b_XUQ^Yp phVV[ @8D Yb`_\mX_SQ\Ybm aQX^lV cVf^_\_6
TYY7 BQ]Qp bcQaQp Y ݷU_SQp^_]ݷ YX ^Yf b_bc_p\Q S c_]5 hc_ [QWUQp phVZ[Q
Sl`_\^p\Qbm S SYUV S_bm]Y ]Y[a_b[_`YhVb[Yf `VaV]lhV[D XQ][^dcQp `VaV6
]lh[Q _R_X^QhQ\Q VUY^Ygd S b__cSVcbcSdojV] aQXapUV phVZ[Y7 @aY XQ`YbY
Y^e_a]QgYY S ]Y[a_bfV]d b `_]_jmo b`VgYQ\m^_T_ dbca_ZbcSQ5 ^QXlSQV]_6
T_ `a_TaQ]]Qc_a_]5 ^V[_c_alV YX `VaV]lhV[ `_`a_bcd SlWYTQ\Ybm ‑ ^Q
^Yf `_UQSQ\_bm Slb_[_V ^Q`apWV^YV5 `_U S_XUVZbcSYV] [_c_a_T_ c_^[YZ ]VU6
^lZ `a_S_U_[ `\QSY\bp Y `VaVbcQSQ\ bdjVbcS_SQcmD SlWWV^^lV `VaV]lh[Y5
[Q[ ]_W^_ U_TQUQcmbp5 _R_X^QhQ\Y ^_\m7 =Y[a_bfV]l cQ[_T_ cY`Q ^QXlSQ6
\Ybm @@8D ‑ `a_TaQ]]YadV]_V `_bc_p^^_V XQ`_]Y^QojVV dbca_ZbcS_ 1Q^T\7
Y[XV ‑ @B?7B1==12<5 B5146?><I =5=?BI27 ?hVSYU^_5 hc_ cQ[Qp ]Y[a_bfV]Q
Rl\Q _U^_aQX_S_ZC S_X]_W^_bcm YX]V^Ycm X^QhV^Yp5 XQ`YbQ^^lV S Vݷ phVZ6
[Y5 eYXYhVb[Y _cbdcbcS_SQ\Q5 `aY \oR_Z _iYR[V ]Y[a_bfV]d `aYf_UY\_bm
SlRaQblSQcm7

@_XWV `_pSY\Qbm R_\VV 5ݷQ[[daQc^Qpݷ f_cp Y U_a_TQp cVf^_\_TYp5 S [_c_6
a_Z S]Vbc_ `VaV]lhV[ Yb`_\mX_SQ\Ybm b`VgYQ\m^l] _RaQX_] _e_a]\V^^lV
`_\VSlV caQ^XYbc_al7 B_bc_p^YV cQ[_T_ caQ^XYbc_aQ Ybf_U^_ b__cSVcbcS_SQ6
\_ 5ݷVUY^YgVݷ ^_5 `_UQS ^Q ^VT_ U_bcQc_h^_ bY\m^_V ^Q`apWV^YV5 ]_W^_ Rl\_
`VaVSVbcY VT_ S b_bc_p^YV ݷm\_^ݷ ‑ `aQ[cYhVb[Y cQ[ WV5 [Q[ Y b ]Y[a_bfV6
]Q]Y cY`Q Y[XV5 c_\m[_ ^Q`apWV^YV caVR_SQ\_bm R_\VV b[a_]^_VD S nc_]
b_bc_p^YY caQ^XYbc_a _bcQSQ\bp S^V XQSYbY]_bcY _c ^Q\YhYp Y\Y _cbdcbcSYp
`YcQ^Yp7 3bV caQ^XYbc_al cQ[_Z ]Y[a_bfV]l ]_W^_ Rl\_ SVa^dcm S Ybf_U^_V
b_bc_p^YV5 `_USVaT^dS Vݷ _R\dhV^Yo bY\m^l] Ybc_h^Y[_] d\mcaQeY_\VcQ7 CQ6
[YV ]Y[a_bfV]l `_\dhY\Y ^QXSQ^YV B@@8D ‑ bcYaQV]_V `a_TaQ]]YadV]_V
`_bc_p^^_V XQ`_]Y^QojVV dbca_ZbcS_ 1Q^T\7 NY[XV ‑ 5B1C12<5 @B?7B1==12<5
B5146?><I =5=?BI27

CVf^_\_TYp5 Yb`_\mXdV]Qp S ^QiV SaV]p5 d\mcaQeY_\Vc_S_Z \Q]`l U\p
bcYaQ^Yp dWV ^V caVRdVcD b__cSVcbcSdojYV ]Y[a_bfV]l `_6Q^T\YZb[Y ^QXl6
SQocbp NNY[XV ‑ 5<53DB931<<I 5B1C12<5 @B?7B1==12<5 B5146?><I =5=?BI D YXaVU6
[Q ]_W^_ SbcaVcYcm cQ[WV adbb[do QRRaVSYQcdad NB@@8D7 @a_TaQ]]Qc_a
cQ[_Z `Q]pcY ]_WVc Rlcm Sbca_V^ S _Rjdo bfV]d [_]`mocVaQ Y\Y UadT_T_
dbca_ZbcSQ5 Yb`_\mXdojVT_ NNY[XV5 hc_ `_XS_\pVc YX]V^Ycm b_UVaWY]_V
@8D5 ^V Y]Vp U\p nc_T_ b`VgYQ\m^lf dbca_ZbcS ‑ ^Q`aY]Va5 S U_]Qi^Yf
db\_SYpf b]V^Ycm SVabYo `a_TaQ]]l5 ݷXQiYc_Zݷ S @8D7
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@a_TaQ]]Q5 [_c_ado `a_gVbb_a U_\WV^ ^QhQcm Sl`_\^pcm `_b\V S[\ohV6
^Yp `YcQ^Yp5 aQX]VjQVcbp S ]Y[a_bfV]Qf @8DD Y]V^^_ ncQ `a_TaQ]]Q `_\d6
hQVc d`aQS\V^YV bQ]_Z `VaS_Z ‑ [Q[ c_\m[_ `a_gVbb_a ^Qh^ݷc aQR_cd7 1UaVb
Vݷ ^QhQ\Q 1c_h[Y Sf_UQ2 U\p [_^[aVc^_T_ cY`Q `a_gVbb_aQ SbVTUQ _UY^ Y c_c
WVD ^Q`aY]Va5 9<A? ^QhY^QVc Sl`_\^pcm Y^bcad[gYY b QUaVbQ OOOOOOO9165 `aY6
hݷ] `a_gVbb_a bcQacdVc S cQ[ ^QXlSQV]_] [_^aVQ\mݷ aVWY]Vݷ 1B51< =?4525
b_S]VbcY]_] b `aVUlUdjY]Y `a_gVbb_aQ]Y \Y^VZ[Y7 3 nc_] aVWY]V `a_gVb6
b_a Sl`_\^pVc [_]Q^Ul c_h^_ cQ[ WV5 [Q[ nc_ UV\Q\Y VT_ :?6RYc^lV aVU6`ݷ
[Y5ݷ _cbdcbcSdVc XQjYcQ `Q]pcY Y UV\V^YV [_]Q^U ^Q `aYSY\VTYa_SQ^^lV Y
^V`aYSY\VTYa_SQ^^lV7 @VaV[\ohV^YV `a_gVbb_aQ S ݷlZ^^ݷXQjYjݷ aVWY]5 S
[_c_a_] aQR_cQoc b_SaV]V^^lV _`VaQgY_^^lV bYbcV]l5 `a_YXS_UYcbp `_XWV5
nc_ ]_WVc bUV\Qcm dWV pUa_ _`VaQgY_^^_Z bYbcV]l ‑ \YR_ 1[Q[ nc_ `a_Yb6
f_UYc `aY Yb`_\mX_SQ^YY ^NOR2 ^V[Qp ݷa_USY^dcQp`ݷ hQbcm XQTadXhY[Q7

@a_TaQ]]Q5 XQiYcQp S @8D U\p Sl`_\^V^Yp `aY bcQacV `a_gVbb_aQ5 S
RKV6b_S]VbcY]lf [_]`mocVaQf5 Sl`djV^^lf U_ ^VUQS^VT_ SaV]V^Y5 ^QXl6
SQ\Qbm KRX\ 121C93 9>@ED6?ED@ED CICD5=25 ^_ S `_b\VU^YV T_Ul Vݷ b]V^Y\Y aQX6
^__RaQX^lV SVabYY ^NOR 1E>9fi54 5HD5>C92<5 fiB=G1B5 9>D5B613527 >Q bQ]_] UV\V
KRX\ Y ^NOR ‑ nc_ UQWV ^V bQ]Y `a_TaQ]]l5 XQiYclV S @8D5 Q _`aVUV6
lV^^ݷ\ ^QR_al b_T\QiV^YZ _ c_]5 [Q[ ncY `a_TaQ]]l U_\W^l aQR_cQcm Y
[Q[ _^Y `a_YXS_Upc UQ\m^VZido XQTadX[d [_]`mocVaQ7 @_b\V Sl`_\^V^Yp
^V[_c_alf UVZbcSYZ `_ `a_SVa[V _R_adU_SQ^Yp `a_TaQ]]Q5 ^Qf_UpjQpbp S
@8D5 _`aVUV\pVc XQTadX_h^_V dbca_ZbcS_ 1XQTadX_h^lZ UYb[25 Q UQ\m^VZiYV
UVZbcSYp XQSYbpc _c Vݷ cY`QC KRX\ bhYclSQVc S `Q]pcm `VaSlZ bV[c_a nc_T_
UYb[Q5 ^QXlSQV]lZ cQ[WV XQTadX_h^l] bV[c_a_] 5 Y `VaVUQݷc d`aQS\V^YV
]QiY^^_]d [_Ud5 `a_hYcQ^^_]d YX XQTadX_h^_T_ bV[c_aQ5 c_TUQ [Q[ ^NOR
_clb[YSQVc ^Q UYb[V ^VR_\mi_Z aQXUV\ b`VgYQ\m^_T_ SYUQ5 ^Qf_UYc ^Q nc_]
aQXUV\V Yb`_\^pV]lZ eQZ\5 XQTadWQVc VT_ S `Q]pcm Y5 _`pcm6cQ[Y7 `VaVUQݷc
d`aQS\V^YV `a_hYcQ^^_]d [_Ud7 3`a_hV]5 Vb\Y cQ[_T_ aQXUV\Q ^V ^Qi\_bm5
^NOR _Rlh^_ ]_WVc `a_YXSVbcY XQTadX[d cQ[ WV5 [Q[ nc_ UV\Q\Y KRX\l7

@_b[_\m[d aQX]Va XQTadX_h^_T_ bV[c_aQ baQS^YcV\m^_ ^VSV\Y[ 1>:; RQZc5
`aYhݷ] ^QhQ\m^lZ bV[c_a ]_WVc b_UVaWQcm Vjݷ UQ^^lV `_]Y]_ XQTadX_h^_6
T_ [_UQ25 `a_TaQ]]Q5 XQ`YbQ^^Qp S XQTadX_h^lZ bV[c_a5 ^V ]_WVc Sl`_\^Ycm
^Y[Q[Yf b\_W^lf UVZbcSYZ5 _^Q U\p nc_T_ b\Yi[_] [_a_c[Q7 @_nc_]d Vݷ a_\m
XQ[\ohQVcbp S XQTadX[V S `Q]pcm R_\VV b\_W^_Z `a_TaQ]]l5 XQ`YbQ^^_Z ^Q
UYb[V S b`VgYQ\m^lf _R\QbcpfD ncY _R\QbcY aQX\Yh^l S aQX^lf _`VaQgY_^6
^lf bYbcV]Qf Y U\p aQX^lf SVabYZ XQTadX_h^lf `a_TaQ]]7 >_SQp `a_TaQ]6
]Q ^QXlSQVcbp XQTadXhY[_] _`VaQgY_^^_Z bYbcV]l Y ]_WVc Rlcm dWV
baQS^YcV\m^_ b\_W^_Z7 CQ[5 ^V[_c_alV XQTadXhY[Y Y]Voc b_RbcSV^^do [_6
]Q^U^do bca_[d5 `_XS_\pojdo SlRaQcm5 [Q[_Z aQXUV\ bhYcQcm [_a^VSl]5 YX
[Q[_T_ eQZ\Q XQTadWQcm pUa_ Y c7 `75 `aY nc_] S_X]_WV^ UQWV `a_b]_ca [Q6
cQ\_T_S ^Q UYb[Qf7 ;\QbbYhVb[YZ XQTadXhY[ ?B U9>EH 1URUX2 ^V bc_\m TYR_[
S S_X]_W^_bcpfC _^ _R\QUQVc b`_b_R^_bcmo XQTadWQcm Q\mcVa^QcYS^lV _`V6
aQgY_^^lV bYbcV]l5 SlRYaQcm _U^_ YX `aVU_`aVUV\ݷ^^lf pUVa U\p XQTadX[Y
Y `VaVUQSQcm pUad `QaQ]Vcal5 ^_ e_a]Qc eQZ\_S_Z bYbcV]l ^V `_^Y]QVc
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Y `a_b]QcaYSQcm UYb[Y ^V `_XS_\pVc7 PUa_ _^ XQTadWQVc YX eY[bYa_SQ^^_6
T_ ^QR_aQ eYXYhVb[Yf bV[c_a_S UYb[Q7 ;Q[_Z [_^[aVc^_ XQTadXhY[ RdUVc Yb6
`_\mX_SQcmbp ‑ XQSYbYc _c UYbcaYRdcYSQD URUX S `_b\VU^YV T_Ul SbcaVhQVcbp
U_S_\m^_ aVU[_7

^NOR S nc_] `\Q^V _c\YhQVcbp _c KRX\ cV]5 hc_ baQXd WV hYcQVc b UYb[Q
[_U XQTadXhY[Q 1c_c bQ]lZ Yb`_\^pV]lZ eQZ\ b_ b`VgYQ\m^_T_ aQXUV\Q UYb6
[Q25 ]Y^dp bcQUYo XQTadX_h^_T_ bV[c_aQ7 5Q\m^VZiQp XQTadX[Q bYbcV]l dWV
^Y[Q[ ^V XQSYbYc _c c_T_5 [Q[Y] YX USdf b`_b_R_S XQTadXhY[ `_`Q\ S `Q]pcm7

8QTadXhY[ XQTadWQVc S `Q]pcm SlRaQ^^_V pUa_ Y `VaVUQVc d`aQS\V^YV
VT_ [_Ud7 PUa_ Y^YgYQ\YXYadVc bS_Y `_UbYbcV]l5 S c_] hYb\V UaQZSVal
dbca_ZbcS5 hc_ S[\ohQVc5 VbcVbcSV^^_5 `a_SVa[d ^Q\YhYp S bYbcV]V b__cSVc6
bcSdojVT_ _R_adU_SQ^YpD `aY _cbdcbcSYY ^dW^_T_ dbca_ZbcSQ UaQZSVa _Rlh6
^_ _c[QXlSQVcbp Y^YgYQ\YXYa_SQcmbp5 `_b\V hVT_ pUa_ dUQ\pVc VT_ YX `Q]pcY7
8QcV] pUa_ ]_^cYadVc eQZ\_Sdo bYbcV]d [_a^VS_T_ UYb[_S_T_ dbca_ZbcSQ S
[QhVbcSV [_a^VS_T_ [QcQ\_TQ bYbcV]l7 ?Rlh^_ [_a^VS_Z [QcQ\_T ]_^cYadVcbp
S aVWY]V _]c_\mݷ U\p hcV^Yp7ݷ @_b\V c_T_ [Q[ pUa_ T_c_S_ [ aQR_cV Y b]_^6
cYa_SQ\_ [_a^VS_V dbca_ZbcS_5 _^_ e_a]YadVc `a_gVbb b ^_]Va_] 97 Nc_c
`a_gVbb bdjVbcSdVc c_\m[_ ^Q ncQ`V XQTadX[Y5 Y VUY^bcSV^^Qp VT_ a_\m ‑
b_XUQcm b `_]_jmo 6?B; `a_gVbb b ^_]Va_] :7 @_b\V nc_T_ ^d\VS_Z `a_gVbb
`aV[aQjQVc bdjVbcS_SQ^YV5 cQ[ hc_ S bYbcV]V b nc_T_ ]_]V^cQ Vbcm c_\m[_
`a_gVbbl5 b_XUQ^^lV b `_]_jmo SlX_SQ 6?B;7

@a_gVbb ^_]Va : Sl`_\^pVc SlX_S 5H53F55 hc_Rl XQTadXYcm S `Q]pcm `a_6
TaQ]]d 9>9D7 ?Rlh^_ nc_ eQZ\ 8C29>89>9DD pb^_5 hc_ _^ U_\WV^ ^Qf_UYcmbp
^Q [_a^VS_] UYb[_S_] dbca_ZbcSV7 Nc_5 [Q[ ]l dWV T_S_aY\Y5 _Rlh^Qp `a_6
TaQ]]Q5 ^Q`YbQ^^Qp ^Q BY Y\Y 1cV_aVcYhVb[Y2 ^Q \oR_] UadT_] [_]`Y\Yad6
V]_] pXl[V `a_TaQ]]Ya_SQ^Yp7 ;Q[ `aQSY\_5 XQTadXhY[ `_XS_\pVc `VaVUQcm
pUad b`VgYQ\m^lZ `QaQ]Vca5 d[QXlSQojYZ5 [Q[do `a_TaQ]]d b\VUdVc XQTad6
XYcm S]Vbc_ 9>9DD ^Q`aY]Va5 cQ[ ]_W^_ XQ`dbcYcm Y^cVa`aVcQc_a [_]Q^U^_Z
bca_[Y U\p Sl`_\^V^Yp UVZbcSYZ `_ _Rb\dWYSQ^Yo bYbcV]l7

@a_gVbb 9>9D aQR_cQVc S cVhV^YV SbVT_ SaV]V^Y aQR_cl ?BD VT_ XQSVa6
iV^YV S\Vhݷc _bcQ^_S bYbcV]l7 9]V^^_ `a_gVbb 9>9D Sl`_\^pVc `a_SVa[d
UYb[_S5 `VaV]_^cYadVc [_a^VS_Z aQXUV\ S aVWY] ݷhcV^YV8XQ`Ybmݷ Y ]_^cY6
adVc _bcQ\m^lV eQZ\_SlV bYbcV]l7 8QcV] `a_gVbb 9>9D U_\WV^ Y^YgYQ\Y6
XYa_SQcm `_UbYbcV]l ?B5 ^Q`aY]Va5 b[_^eYTdaYa_SQcm Y^cVaeVZbl aQR_cl
b \_[Q\m^_Z bVcmo5 XQ`dbcYcm bYbcV]^lV `a_gVbbl6UV]_^l Y5 ^Q[_^Vg5 XQ`d6
bcYcm ^Q Y]VojYfbp cVa]Y^Q\m^lf \Y^Ypf `a_TaQ]]l 75DDI5 _cSVhQojYV
XQ XQ`a_b Sf_U^_T_ Y]V^Y Y `Qa_\p `_\mX_SQcV\VZ7 @a_TaQ]]Q 75DDI b_XUQݷc
bVQ^b5 bSpXQ^^lZ b Vݷ cVa]Y^Q\_]5 Y `_b\V db`Vi^_Z QdcV^cYeY[QgYY `_\m6
X_SQcV\p XQ`db[QVc b `_]_jmo 5H53 Y^cVa`aVcQc_a [_]Q^U^_Z bca_[Y7 ;_TUQ
`a_gVbb Y^cVa`aVcQc_aQ XQSVaiQVcbp5 `a_TaQ]]Q 9>9D b^_SQ XQ`db[QVc 75DDI
^Q _bS_R_UYSiVZbp cVa]Y^Q\m^_Z \Y^YY7

Ed^[gY_^Q\m^_bcm `a_TaQ]]l 9>9D5 [Q[ SYUY]5 _[QXlSQVcbp U_bcQc_h6
^_ b\_W^_Z7 Hc_Rl ^V]^_T_ ݷaQXTadXYcmݷ V5ݷ Sl`_\^V^YV R_\miY^bcSQ UVZ6
bcSYZ5 bSpXQ^^lf b Y^YgYQ\YXQgYVZ bYbcV]l5 _Rlh^_ S_X\QTQVcbp ^Q bcQa6
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c_SlV b[aY`cl 1Q^T\7 CD1BDE@ C3B9@DCD S XQSYbY]_bcY _c bYbcV]l nc_ ]_WVc
Rlcm eQZ\ 85D38B35 85D38B3748B3 Y c7 `7 @a_TaQ]]V 9>9D c_TUQ U_bcQc_h6
^_ d[QXQcm hVaVX [_^eYTdaQgY_^^lZ eQZ\ Y\Y S [QhVbcSV `QaQ]VcaQ [_]6
`Y\pgYY5 TUV ^Qf_UYcbp b__cSVcbcSdojYZ b[aY`c7 3 [\QbbYhVb[_] SQaYQ^cV
b[aY`cl _Rlh^_ `YbQ\Y ^Q pXl[V bcQ^UQac^_T_ [_]Q^U^_T_ Y^cVa`aVcQc_aQ
1K?EB>5 \85<<27

@a_gVUdaQ [_aaV[c^_T_ _bcQ^_SQ bYbcV]l U\p `VaVXQTadX[Y Y\Y Sl[\o6
hV^Yp [_]`mocVaQ cQ[WV S_X\QTQVcbp ^Q 9>9D5 [_c_alZ XQ`db[QVc U\p nc_T_
b`VgYQ\m^_ `aVU^QX^QhV^^lZ b[aY`c7 3 nc_] b[aY`cV b_UVaWQcbp [_]Q^Ul `_
d^Yhc_WV^Yo aQR_cQojYf `a_gVbb_S 1b^QhQ\Q b `_]_jmo bYT^Q\Q \RP]N[V5
XQcV]5 `_b\V `QdXl5 ‑ bYT^Q\_] \RPTRUU25 aQX]_^cYa_SQ^Yp SbVf eQZ\_Slf
bYbcV]5 [a_]V [_a^VS_Z 1Vݷ aQX]_^cYa_SQcm ^VS_X]_W^_25 `VaVS_U [_a^VS_Z
bYbcV]l S aVWY] _]c_\mݷ hcV^YV5ݷ bY^fa_^YXQgYp [_a^VS_Z eQZ\_S_Z bYbcV6
]l5 c7 V7 XQ`Ybm ^VU_XQ`YbQ^^lf UQ^^lf YX RdeVa_S7 @_b\V nc_T_ Sl`_\^pVcbp
b_RbcSV^^_ _bcQ^_S ‑ `aV[aQjV^YV aQR_cl pUaQ5 [_c_a_V ]_W^_ b_S]VbcYcm
b _c`aQS[_Z [_]`mocVaQ ^Q `VaVXQTadX[d Y\Y b Sl[\ohV^YV] `YcQ^Yp7

A7:7<7 N]d\pgYp eYXYhVb[_T_ [_]`mocVaQ

;Q[ ]l X^QV]5 `aY `_`lc[V `a_gVbbQ Sl`_\^Ycm ^V[_aaV[c^do Y^bcad[6
gYo5 S c_] hYb\V `aYSY\VTYa_SQ^^do5 S_X^Y[QVc Yb[\ohV^YV S^dcaV^^VVݷ1
`aValSQ^YV25ݷ S aVXd\mcQcV [_c_a_T_ d`aQS\V^YV _cUQݷcbp pUad bYbcV]l7 Nc_
`_XS_\pVc bl]YcYa_SQcm UVZbcSYp eYXYhVb[_Z ]QiY^l cQ[Y] _RaQX_]5 hc_6
Rl d `a_TaQ]]l5 aQR_cQojVZ S aQ][Qf `_\mX_SQcV\mb[_T_ `a_gVbbQ5 b_XUQ6ݷ
\_bm S`VhQc\V^YV5ݷ hc_ ncQ `a_TaQ]]Q aQR_cQVc S `aYSY\VTYa_SQ^^_] aVWY]V
^Q ]QiY^V5 ^Q [_c_a_Z ^Y[_T_5 [a_]V ^V5ݷ ^Vc7 5VZbcSYp5 [_c_alV ^Q eYXYhV6
b[_Z ]QiY^V Sl`_\^p\ Rl `a_gVbb_a S _cSVc ^Q `aYSY\VTYa_SQ^^do [_]Q^Ud5
S aVWY]V n]d\pgYY `a_YXS_Upc _RaQR_chY[Y `aValSQ^YZ `_ ^V[_aaV[c^_Z
Y^bcad[gYY Y ^QadiV^Yo XQjYcl `Q]pcY7

3 aVWY]V cQ[_Z n]d\pgYY ]_W^_ XQ`dbcYcm S SYUV `_\mX_SQcV\mb[_T_ `a_6
gVbbQ pUa_ UadT_Z _`VaQgY_^^_Z bYbcV]l Y\Y UQWV Sc_a_Z n[XV]`\pa c_Z WV
bQ]_Z7 3`VaSlV cQ[Qp n]d\pgYp Rl\Q aVQ\YX_SQ^Q ^Q ]VZ^eaVZ]Qf RKV8<?9
_`VaQgY_^^_Z bYbcV]_Z LY8LV\ S [_^gV :B?96f T_U_S7 @_U d`aQS\V^YV] nc_Z
bYbcV]l ]_W^_ Rl\_ XQ`dbcYcm ^Vb[_\m[_ _`VaQgY_^^lf bYbcV] X\8<?95 `aY6
hݷ] [QWUQp YX ^Yf Rl\Q dSVaV^Q5 hc_ SVbm ]VZ^eaVZ] ^Qf_UYcbp S Vݷ `_\^_]
aQb`_apWV^YY7 @_U LY8LV\ ]_W^_ Rl\_ UQWV XQTadXYcm S aVWY]V n]d\p6
gYY Vݷ bQ]d7 2�_\mido YXSVbc^_bcm `_\dhY\Q SliVUiQp S :B@; T_Ud bYbcV]Q
_V8<@9D S \YcVaQcdaV hQbc_ Y]V^^_ VZ `aY`YblSQoc `VaSV^bcS_ S nc_] [\Qb6
bV bYbcV]7

@_U_R^lV bYbcV]l _Rlh^_ ^QXlSQoc TY`VaSYX_aQ]Y 7 4Y`VaSYX_a ]_6
WVc bQ] YTaQcm a_\m _`VaQgY_^^_Z bYbcV]l5 c_ Vbcm XQTadWQcmbp ^Q [_]6
`mocVaV `VaSl]5 Q XQcV] XQ`db[Qcm ݷQbc_pjYV^ݷ _`VaQgY_^^lV bYbcV]l S
[QhVbcSV bS_Yf DݷXQUQhݷ [a_]V c_T_5 TY`VaSYX_a ]_WVc Rlcm Sl`_\^V^ [Q[
`_UbYbcV]Q _Rlh^_Z _`VaQgY_^^_Z bYbcV]l ‑ S nc_] b\dhQV cQ[Qp bYbcV]Q
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1aQR_cQojQp ^Q eYXYhVb[_] [_]`mocVaV2 ^QXlSQVcbp f_bc_S_Z=5 Q bYbcV]l5
XQ`djV^^lV S SYacdQ\m^lf ]QiY^Qf `_U d`aQS\V^YV] TY`VaSYX_aQ ‑ T_bcV6
Sl]Y7 BaVUY Yb`_\mXdV]lf S ^QiY U^Y ]_W^_ ^QXSQcm _^cUV\m_ݷ bc_pjYZݷ
TY`VaSYX_a a5>>5 Q cQ[WV T5B>5< _9BDE1< V1389>5 1T_V2 U\p U9>EH Y 28IF5?

U\p OB55K\M5 [_c_alV `_XS_\poc ncY] bYbcV]Q] Sl`_\^pcm a_\m f_bc_Slf7
CVf^_\_TYo SYacdQ\YXQgYY5 `aY [_c_a_Z TY`VaSYX_a `VaVfSQclSQVc Yb6

[\ohV^Yp5 S_X^Y[QojYV `aY `_`lc[V Yb`_\^Ycm `aYSY\VTYa_SQ^^lV [_]Q^6
Ul5 Y n]d\YadVc Yf5 cQ[ Y ^QXlSQoc ‑ DB1@ 1>4 5=E<1D57 @aY SbVZ _hVSYU^_bcY
nc_T_ `_Uf_UQ _c^oUm ^V \oR_Z `a_gVbb_a `_XS_\pVc ncd cVf^_\_TYo Yb`_\m6
X_SQcm5 Y 9<A?5 [_c_alZ ]l YXdhQ\Y S_ Sc_a_] c_]V5 [Q[ aQX YX cVf5 U\p
[_c_alf cQ[_Z SQaYQ^c ^V T_UYcbp7 3 hQbc^_bcY5 ^V[_c_alV [_]Q^Ul 9<A? ^V
Sf_Upc S hYb\_ `aYSY\VTYa_SQ^^lf5 cQ[ hc_ Yf Sl`_\^V^YV ^Y[Q[Yf Yb[\o6
hV^YZ ^V SlXlSQVc5 ^_ aQR_cQoc _^Y `aY nc_] `_6aQX^_]d S XQSYbY]_bcY _c
dbcQ^_S\V^^_T_ aVWY]Q `a_gVbb_aQ7 HQjV SbVT_ S [QhVbcSV cQ[_T_ `aY]VaQ
`aYS_Upc [_]Q^Ud YXYO5 [_c_aQp YXS\V[QVc YX bcV[Q X^QhV^YV Y XQ`YblSQVc
VT_ S aVTYbca e\QT_SD Vݷ _Rlh^_ `aY]V^poc S `QaV b [_]Q^U_Z Y^\QO5 [_c_6
aQp5 ^Q_R_a_c5 `_]VjQVc X^QhV^YV aVTYbcaQ e\QT_S S bcV[7 @a_R\V]Q S c_]5
hc_ ^V[_c_alV e\QTY 1^_ ^V SbV2 bhYcQocbp `aYSY\VTYa_SQ^^l]YD ^Q`aY]Va5
e\QT RO 19>D5BBE@D fl172 d[QXlSQVc5 aQXaViV^l \Y S UQ^^lZ ]_]V^c Q``QaQc6
^lV `aValSQ^Yp5 Y YX]V^pcm nc_c e\QT S _TaQ^YhV^^_] aVWY]V5 VbcVbcSV^6
^_5 ^V\mXp7 ;_]Q^UQ YXYO5 RdUdhY Yb`_\^V^Q S `aYSY\VTYa_SQ^^_] aVWY]V5
dbcQ^QS\YSQVc SbV Y]VojYVbp e\QTY S b__cSVcbcSYY b YXS\Vhݷ^^l] YX bcV[Q
X^QhV^YV]5 Q S _TaQ^YhV^^_] aVWY]V XQcaQTYSQVc c_\m[_ e\QTY5 YX]V^V^YV
[_c_alf U_`dbcY]_ U\p `_\mX_SQcV\mb[_Z XQUQhY5 ݷScYfdoݷ YT^_aYadp `aY
nc_] `aYSY\VTYa_SQ^^lV e\QTY7 ;a_]V c_T_5 Q^Q\YXYadp X^QhV^Yp S bVT]V^c6
^lf aVTYbcaQf5 Sl`_\^pojQpbp ^Q 9<A? `a_TaQ]]Q ]_WVc dX^Qcm5 S [Q[_]
[_\mgV XQjYcl _^Q aQR_cQVc5 c_ Vbcm5 TadR_ T_S_ap5 pUa_ ݷT_bcVS_Zݷ _`VaQ6
gY_^^_Z bYbcV]l Y]VVc S_X]_W^_bcm `_^pcm5 hc_ _^_ S ^Qbc_pjYZ ]_]V^c
aQR_cQVc ^V ^Q ^Qbc_pjVZ ]QiY^V5 Q ^Q SYacdQ\m^_Z7

@_Uf_U b n]d\pgYVZ `aYSY\VTYa_SQ^^lf [_]Q^U _b\_W^pVcbp Vjݷ Y cV]5
hc_ aQR_cQ `a_gVbb_aQ ]_WVc ^Q`ap]do XQSYbVcm _c bcad[cda UQ^^lf5 ^Qf_6
UpjYfbp S _Rlh^_Z `Q]pcY7 3 _b^_S^_] nc_ [QbQVcbp VV^5 c_Z hQbcY `a_6
gVbb_aQ5 [_c_aQp _cSVhQVc XQ `aV_RaQX_SQ^YV SYacdQ\m^lf QUaVb_S S eYXYhV6
b[YVD ^V]^_T_ `_XWV ]l dSYUY]5 hc_ S ncYf `aV_RaQX_SQ^Ypf dhQbcSdVc Y^6
e_a]QgYp5 [_c_ado _`VaQgY_^^Qp bYbcV]Q U_\W^Q be_a]Ya_SQcm S _Rlh^_Z
_`VaQcYS^_Z `Q]pcY ‑ cQ[ ^QXlSQV]lV bcaQ^Yh^lV cQR\Ygl Y UVb[aY`c_6
al bVT]V^c_S7 9X]V^V^YV b_UVaWQ^Yp ncYf bcaQ^Yg `aY aQR_cV ^Q ^Qbc_pjV]
`a_gVbb_aV U_\W^_ ^V]VU\V^^_ `_S\Ypcm ^Q c_5 [ [Q[Y] eYXYhVb[Y] QUaVbQ]
RdUVc _RaQjQcmbp `a_gVbb_aD ^_ [_TUQ ݷT_bcVSQpݷ bYbcV]Q hc_6c_ XQ`YblSQVc

=B Q^T\YZb[Y] cVa]Y^_] 8?CD ]l dWV SbcaVhQ\Ybm `aY _RbdWUV^YY [_]`mocVa^lf bV6
cVZ5 b]7 b^_b[d ^Q bca7 =;<D ^Q`_]^Y]5 hc_ nc_ b\_S_ `VaVS_UYcbp [Q[ f_XpY^5 `aY^Y]QojYZ
T_bcVZ7

>;Q[ ^Y bcaQ^^_5 nc_ ^QXSQ^YV `a_YX^_bYcbp `aY]Va^_ [Q[ XV^7
?HYcQVcbp `aY]Va^_ [Q[ RYf�QZS7
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S bS_Y cQR\Ygl5 SlT\pUYc nc_ [Q[ _Rlh^_V _RaQjV^YV [ `Q]pcY5 c_ Vbcm `aY6
SY\VTYa_SQ^^l] UVZbcSYV] ^V pS\pVcbp7 5\p _cb\VWYSQ^Yp cQ[Yf _RaQjV^YZ
ݷf_bc_SQpݷ bYbcV]Q Sl^dWUV^Q `aYRVTQcm [ fYca_bcp] ‑ ^Q`aY]Va5 hQbcYh^_
YX]V^pcm ]QiY^^lZ [_U ݷ_T_bcVS_Tݷ pUaQ7 @_Ua_R^_bcY _ ^V[_c_alf cQ[Yf
]Vc_UQf ]_W^_ ^QZcY S bcQcmV d:@f7

3YacdQ\YXQgYp ]_WVc Rlcm `_UUVaWQ^Q gV^caQ\m^l] `a_gVbb_a_] ^Q Q`6
`QaQc^_] da_S^VD cQ[5 S ;99? T_Ud `_hcY _U^_SaV]V^^_ R>D5< Y JVM S[\ohY\Y
S bS_Y _hVaVU^lV `a_gVbb_al \Y^VZ[Y HA? aQbiYaV^Yp R>D5< _]6H Y JVM6_5
b`VgYQ\m^_ `aVU^QX^QhV^^lV U\p _aTQ^YXQgYY SYacdQ\m^lf ]QiY^7

BdjVbcSdoc Y UadTYV b`_b_Rl _U^_SaV]V^^_T_ XQ`db[Q ^Vb[_\m[Yf bYbcV]
^Q _U^_Z ]QiY^V7 >QYR_\VV d^YSVabQ\m^l] ]_W^_ bhYcQcm `_Uf_U5 `aVU`_6
\QTQojYZ Y^cVa`aVcQgYo ]QiY^^_T_ [_UQ5 [_TUQ `a_TaQ]]Q6n]d\pc_a eQ[6
cYhVb[Y Sl`_\^pVc 1n]d\YadVc2 aQR_cd gV^caQ\m^_T_ `a_gVbb_aQ7 >Vb_]^V^6
^l] U_bc_Y^bcS_] cQ[_T_ SQaYQ^cQ pS\pVcbp S_X]_W^_bcm n]d\Ya_SQcm \o6
R_Z `a_gVbb_a ^Q \oR_Z ]QiY^V Y _cbdcbcSYV ^V_Rf_UY]_bcY `_UUVaW[Y b_
bc_a_^l _`VaQgY_^^_Z bYbcV]lD b_SVaiV^^_ _hVSYUV^ Y ed^UQ]V^cQ\m^lZ
^VU_bcQc_[ cQ[_Z bfV]l ‑ haVXSlhQZ^_ ^YX[Qp neeV[cYS^_bcmC ^Q _RaQR_c6
[d _U^_Z ]QiY^^_Z [_]Q^Ul n]d\YadV]_Z `a_TaQ]]l df_Upc UVbpc[Y aV6
Q\m^lf ]QiY^^lf [_]Q^U7 >Vb]_cap ^Q nc_5 Y]V^^_ cQ[_Z aVWY] n]d\p6
gYY ^Qf_UYc `aY]V^V^YV5 S_6`VaSlf5 U\p XQ`db[Q `a_TaQ]]5 ^Q`YbQ^^lf U\p
_hV^m bcQalf [_]`mocVa_S ‑ RKV YL6b_S]VbcY]lf ]QiY^ n`_fY V\6MX\5
YTa_Slf [_]`mocVa_S S_bm]YUVbpclf T_U_S cY`Q JD1B95 L?==?4?B56?= Y c7 `7D
b_SaV]V^^lV ]QiY^l `aVS_bf_Upc Yf `_ Rlbca_UVZbcSYo S b_c^Y aQX5 cQ[
hc_ `_cVaY ^Q n]d\pgYo `VaVbcQoc Rlcm bVamݷX^_Z `a_R\V]_Z7 CQ[ aQR_cQVc5
^Q`aY]Va5 iYa_[_ YXSVbc^lZ n]d\pc_a M?CK?H7

3bcaVhQocbp Y `a_]VWdc_h^lV SQaYQ^cl7 CQ[5 YXSVbc^lZ n]d\pc_a `9>55
`_XS_\pojYZ XQ`db[Qcm `_U d`aQS\V^YV] bYbcV] bV]VZbcSQ ^>9H `a_TaQ]6
]l5 ^Q`YbQ^^lV U\p `9>4?GC5 ^Q bQ]_] UV\V5 bca_T_ T_S_ap5 ^V pS\pVc6
bp n]d\pc_a_]7 5V\_ S c_]5 hc_ `a_TaQ]]l5 ^Q`YbQ^^lV `_U `9>4?GC5 XQ
SS_U_]6SlS_U_] Y UadTY]Y `aYSY\VTYa_SQ^^l]Y db\dTQ]Y _RaQjQocbp ^V
^Q`ap]do [ _`VaQgY_^^_Z bYbcV]V5 Q [ b\_o bYbcV]^lf RYR\Y_cV[5 SlXl6
SQp Yf ed^[gYY5 b_bcQS\pojYV cQ[ ^QXlSQV]lZ `9>JYR@D SbV ncY ed^[gYY
bYbcV]^l]Y SlX_SQ]Y ^V pS\pocbp5 Q ݷQbc_pjYV^ݷ bYbcV]^lV SlX_Sl `_U
`9>4?GC S__RjV ^V U_[d]V^cYa_SQ^l5 Y `ap]_V Yf Yb`_\mX_SQ^YV S `a_6
TaQ]]Qf ^V `aVU`_\QTQVcbp7 `9>5 `_U]V^pVc RYR\Y_cV[Y `9>4?GC bS_Y]Y5
aVQ\YX_SQ^^l]Y hVaVX bYbcV]^lV SlX_Sl c_Z bYbcV]l5 ^Q [_c_a_Z _^ aQR_cQ6
VcD XQTadX[Q `a_TaQ]]l5 `aVU^QX^QhV^^_Z U\p `9>4?GC5 S [QhVbcSV `a_gVbbQ
^Q E>9H6bYbcV]Qf _[QXlSQVcbp UV\_] U_S_\m^_ b\_W^l]5 `_b[_\m[d QUaVb^_V
`a_bcaQ^bcS_ `a_gVbbQ ^Q `9>4?GC dbca_V^_ ^V cQ[5 [Q[ ^Q E>9H6bYbcV]Qf5 ^_
b nc_Z `a_R\V]_Z `9>5 dfYcapVcbp b`aQS\pcmbp5 hQbcYh^_ ]_UYeYgYadp [_U5
`a_hYcQ^^lZ YX Yb`_\^pV]_T_ eQZ\Q7

@>Q`_]^Y]5 hc_ QRRaVSYQcdaQ JYR _X^QhQVc 1@@<931D9?> @B?7B1==9>7 9>D5B61355 c7 V7 Y^6
cVaeVZb `aY[\QU^_T_ `a_TaQ]]Ya_SQ^Yp7
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6jݷ _UY^ YXSVbc^lZ n]d\pc_a5 A5=E5 `aY]V^pVc TYRaYU^lZ `_Uf_U7 Z5=E
b`_b_RV^ Y]YcYa_SQcm aQR_cd aQX^lf `a_gVbb_a_S5 `aY nc_] bQ] Yb`_\^ppbm
^Q aQX^lf QafYcV[cdaQfD `aY ^V_Rf_UY]_bcY _^ `aY]V^pVc Y^cVa`aVcQgYo
]QiY^^_T_ [_UQ5 ^_ [_TUQ n]d\YadV]Qp bYbcV]Q [_]Q^U b_S`QUQVc b c_Z5 ^Q
[_c_a_Z XQ`djV^ bQ] A5=E5 _^ U\p dSV\YhV^Yp b[_a_bcY aQR_cl hQbcYh^_ Sl6
`_\^pVc [_U ^V`_baVUbcSV^^_ ^Q `a_gVbb_aV5 `aY nc_] Yb`_\mXdp `_UUVaW[d
SYacdQ\YXQgYY5 Sbca_V^^do S pUa_ _`VaQgY_^^_Z bYbcV]l7

3 b_SaV]V^^lf db\_SYpf SbcaVhQocbp _`VaQgY_^^lV bYbcV]l5 b`VgYQ\m6
^_ `aVU^QX^QhV^^lV U\p aQR_cl ^Q SYacdQ\m^lf ]QiY^QfD d`aQS\pcm eY6
XYhVb[Y] [_]`mocVa_] _^Y ^V ]_Tdc7 ;a_]V c_T_5 iYa_[_ aQb`a_bcaQ^V^l
b`VgYQ\m^lV ]_UYeY[QgYY pUVa bYbcV] _RjVT_ ^QX^QhV^Yp5 cQ[Yf [Q[ U9>EH
Y OB55K\M5 `aVU^QX^QhV^^lV U\p R_\VV neeV[cYS^_Z aQR_cl ncYf pUVa S
a_\Y T_bcVSlf bYbcV]7 CQ[_Z `_Uf_U [ SYacdQ\YXQgYY5 `aVU`_\QTQojYZ `_U6
UVaW[d b_ bc_a_^l pUaQ T_bcVS_Z bYbcV]l5 `_\dhY\ ^QXSQ^YV `QaQSYacd6
Q\YXQgYY 7 3 ^V[_c_alf b\dhQpf T_bcVSQp _`VaQgY_^^Qp bYbcV]Q aQR_cQVc
S SYacdQ\m^_Z ]QiY^V RVX ]_UYeY[QgYZ ‑ ^Q`aY]Va5 ]_UYeYgYa_SQcm pU6
a_ `9>4?GC ^V `aVUbcQS\pVcbp S_X]_W^l]5 `_b[_\m[d VT_ Ybf_U^lV cV[bcl
^VU_bcd`^l ‑ ^_ `aY nc_] S ^VZ dbcQ^QS\YSQVcbp ^QR_a UaQZSVa_S dbca_ZbcS
b`VgYQ\m^_ U\p aQR_cl `_U d`aQS\V^YV] [_^[aVc^_T_ TY`VaSYX_aQ7 Nc_c SQ6
aYQ^c cQ[WV _c^_bpc [ `QaQSYacdQ\YXQgYY7

AQbb[QX _ SYacdQ\m^lf ]QiY^Qf RdUVc ^V`_\^l] RVX d`_]Y^Q^Yp SQaY6
Q^cQ5 [_TUQ _U^_ pUa_ _Rb\dWYSQVc [Q[ f_bc_Sdo5 cQ[ Y T_bcVSlV bYbcV]l7
Bca_T_ T_S_ap5 _`VaQgY_^^Qp bYbcV]Q S nc_] b\dhQV _U^Q5 aQXUV\pocbp c_\m6
[_ `a_bcaQ^bcSQ `_\mX_SQcV\mb[Yf `a_gVbb_S5 `aYhݷ] `a_gVbbl _b^_S^_Z bY6
bcV]l 1Vݷ ^QXlSQoc 81B4G1B5 >?452 ]_Tdc SYUVcm SbV UadTYV `a_gVbbl5 S c_]
hYb\V Y XQ`djV^^lV S aQ][Qf SYacdQ\m^lf bYbcV] ‑ cQ[ ^QXlSQV]lf [_^6
cVZ^Va_S 1Q^T\7 3?>D19>5B25 Y\Y SYacdQ\m^lf _[adWV^YZ 1Q^T\7 F9BDE1<
5>F9B?>=5>D5 _N 27 @a_gVbbl5 aQR_cQojYV S^dcaY [_^cVZ^VaQ5 SYUpc c_\m[_
UadT UadTQD ^Y `a_gVbbl _b^_S^_Z bYbcV]l5 ^Y `a_gVbbl UadTYf [_^cVZ^Va_S
b Yf c_h[Y XaV^Yp ^V bdjVbcSdoc7 1^Q\_TYh^Qp bYcdQgYp b_XUQݷcbp cQ[WV Y
b eQZ\Q]YC `a_gVbbl _b^_S^_Z bYbcV]l SYUpc Sbݷ UVaVS_ [QcQ\_T_S gV\Y[_]5
c_TUQ [Q[ `a_gVbbl S^dcaY [_^cVZ^VaQ S [QhVbcSV [_a^VS_T_ [QcQ\_TQ S_b6
`aY^Y]Qoc ^V[YZ [QcQ\_T5 b`VgYQ\m^_ b_XUQ^^lZ U\p UQ^^_T_ [_^cVZ^VaQ5 Y
SYUpc c_\m[_ `_UUVaVS_5 ^QhY^QojVVbp b nc_T_ [QcQ\_TQ7 @aY bcQacV [_^cVZ6
^VaQ _b^_S^Qp bYbcV]Q XQ`db[QVc S [ݷ^ VT_ b_RbcSV^^lZ `a_gVbb 9>9D5 `_b\V
hVT_ [_^cVZ^Va aQR_cQVc `aQ[cYhVb[Y [Q[ _Rlh^Qp E>9H6]QiY^Q7

CQ[YV SYacdQ\m^lV ]QiY^l ‑ [_^cVZ^Val hQbc_ `aY]V^pocbp f_bcY^T_6
Sl]Y `a_SQZUVaQ]Y7 @_\mX_SQcV\o U\p XQ`db[Q bVaSVa^lf `a_TaQ]] `aVU_6
bcQS\pVcbp _cUV\m^lZ [_^cVZ^Va b QU]Y^YbcaQc_ab[Y] U_bcd`_] [ ^V]d5 c_
Vbcm S [_^cVZ^VaV bdjVbcSdVc bS_Z b_RbcSV^^lZ `_\mX_SQcV\m B??D5 ^V b`_b_R6
^lZ S\Ypcm ^Q _b^_S^do bYbcV]d5 ^_ _R\QUQojYZ `_\^_Z S\Qbcmo ^QU bYbcV6
]_Z S^dcaY [_^cVZ^VaQ7 @_\mX_SQcV\m ]_WVc dbcQ^_SYcm \oR_V ^dW^_V V]d
`a_TaQ]]^_V _RVb`VhV^YV 1S _b^_S^_] _Rlh^_ bVaSVa^_V5 ^_ _TaQ^YhYSQcmbp
ncY] ^V _RpXQcV\m^_2 Y ^Qbca_Ycm VT_ S b__cSVcbcSYY b_ bS_Y]Y `_WV\Q^Yp]Y7



A7:7 ?b^_S^lV `aY^gY`l aQR_cl ?B >@@

CQ[_Z SYU db\dTY ^QXlSQVcbp _Y\ 1F9BDE1< @B9F1D5 C5BF5B2D bc_Y]_bcm _Y\ ]_6
WVc Rlcm S UVbpc[Y aQX ^YWV5 hV] QaV^UQ eYXYhVb[_T_ bVaSVaQ7 9^_TUQ _Y\
b_XUQݷcbp b Yb`_\mX_SQ^YV] TY`VaSYX_a_S 1^Q`aY]Va5 U9>EH T_V25 ^_ hQjV ‑
S SYUV [_^cVZ^Va_SD nc_ `_XS_\pVc `a_SQZUVad f_bcY^TQ R_\VV neeV[cYS^_
Yb`_\mX_SQcm Q``QaQcdad bS_Yf bVaSVa_S5 SVUm XUVbm ^V ^dW^_ XQ`db[Qcm _c6
UV\m^_V pUa_ ?B U\p [QWU_Z SYacdQ\m^_Z ]QiY^l7 >QYR_\VV `_`d\pa^Qp
S ^QiY U^Y aVQ\YXQgYp nc_T_ `_Uf_UQ ^QXlSQVcbp X@5>_c Y `aVUbcQS\pVc
b_R_Z ]_UYeY[QgYo pUaQ U9>EH7 @aY _`YbQ^YY bQ]_T_ pUaQ U9>EH ]VfQ^YX]5
YX_\YadojYZ `a_gVbbl _cUV\m^lf [_^cVZ^Va_S UadT _c UadTQ5 `_6Q^T\YZb[Y
^QXlSQoc >1=5C@135C5 hc_ `VaVS_UYcbp [Q[ a_bcaQ^bcSQ`ݷ Y]ݷ^ݷ 1f_cp _ [Q6
[Yf Y]V^Qf YUݷc aVhm5 ^V S`_\^V `_^pc^_27 @_\VX^_ X^Qcm5 hc_ Q^Q\_TYh^Qp
S_X]_W^_bcm pUaQ OB55K\M ^QXlSQVcbp :19<A7

>QapUd b cVa]Y^_] ݷ\Y_ݷ ]_W^_ SbcaVcYcm QRRaVSYQcdad 5ݷ\M_ݷ [_c_aQp aQb6
iYea_SlSQVcbp [Q[ F9BDE1< 454931D54 C5BF5B5 ^_ aQX^lV f_bcY^T_SlV [_]`Q^YY `aYUQoc
nc_]d cVa]Y^d aQX\Yh^lZ b]lb\7 9^_TUQ `_U _M\ `_^Y]QVcbp SYacdQ\m^Qp ]QiY^Q5
b_XUQ^^Qp b `_]_jmo TY`VaSYX_aQ5 c_ Vbcm Y]VojQp bS_ݷ b_RbcSV^^_V pUa_5 S _c\Y6
hYV _c [_^cVZ^Va_S5 [_c_alV aQR_cQoc `_U d`aQS\V^YV] _U^_T_ pUaQ7 3 UadTYf b\dhQpf
S^Y]Q^YV Q[gV^cYadVcbp ^Q eY[bYa_SQ^^_] _Rkݷ]V `Q]pcY Y `a_gVbb_a^_T_ SaV]V^Y5
SlUV\pV]lf [_^[aVc^_Z SYacdQ\m^_Z ]QiY^V5 Y `_Uhݷa[YSQVcbp5 hc_ ^Q [QWU_] eY6
XYhVb[_] bVaSVaV aQR_cQVc a_S^_ bc_\m[_ SYacdQ\m^lf5 hc_Rl bd]]Q SlUV\V^^lf Y]
aVbdab_S Rl\Q aQS^Q [_\YhVbcSd aVbdab_S eYXYhVb[_T_ bVaSVaQD `_^pc^_V UV\_5 hc_ XQ
cQ[do db\dTd caVRdVcbp XQ`\QcYcm R_\miV UV^VT5 c_\m[_ `a_R\V]Q S c_]5 hc_ `a_SVaYcm5
UVZbcSYcV\m^_ \Y gYeal bf_Upcbp5 XQ[QXhY[ ^Y[Q[ ^V ]_WVc7

?hV^m aVU[_ `_U _M\ `_^Y]Qoc cQ[_Z SYacdQ\m^lZ bVaSVa5 [_c_alZ gV\Y[_] 1_UY^2
XQ^Y]QVc Sbo eYXYhVb[do ]QiY^d7 B]lb\ XUVbm S c_]5 hc_ S cQ[_] SYUV VT_ `a_jV
`VaV^VbcY ^Q UadTdo ]QiY^d5 Vb\Y S_X^Y[^Vc cQ[Qp `_caVR^_bcm7 3`a_hV]5 _`pcm WV5
Vb\Y SQ] `aVU\QTQoc cQ[_V _`\QcYcm S [QhVbcSV db\dTY5 dhcYcV5 hc_ Sl ^Y[Q[ ^V b]_WVcV
`a_SVaYcm5 ^Vc \Y ^Q _U^_] b SQ]Y eYXYhVb[_] bVaSVaV UadTYf SYacdQ\_[7

>Q `a_bc_aQf 9^cVa^VcQ ]_W^_ SbcaVcYcm Y cQ[_V dcSVaWUV^YV5 RdUc_ _Y\ Y _M\ ‑
S__RjV _U^_ Y c_ WV7 3 _RjV]5 b_faQ^pZcV RUYcV\m^_bcm Y SbVTUQ Slpb^pZcV5 hc_ [_^6
[aVc^_ Y]VVcbp S SYUd7

A7:7=7 Bcad[cdaQ Y _b^_S^lV `_UbYbcV]l pUaQ

PUaQ _`VaQgY_^^lf bYbcV] _Rlh^_ `a_V[cYadocbp `_ ݷZ_^ݷ_\bݷ bfV]V
b^YXd5 _c ^V`_baVUbcSV^^_T_ d`aQS\V^Yp Q``QaQcda_Z5 SSVaf ‑ [ Y^cVaeVZbd
bYbcV]^lf SlX_S_S7 ;QWUlZ b\VUdojYZ b\_Z ^QaQjYSQVc bcV`V^m QRbcaQ6
TYa_SQ^^_bcY5 c_ Vbcm `aVU_bcQS\pVc b\VUdojV]d b\_o R_\VV _R_Rjݷ^^lV Y
dU_R^lV ed^[gYY5 hV] cV5 ^Q _b^_SV [_c_alf _^ aVQ\YX_SQ^ bQ]7

BQ]lZ ݷYW^YZ^ݷ b\_Z S[\ohQVc S bVRp UaQZSVal eYXYhVb[Yf S^Vi^Yf
dbca_ZbcS5 _RaQR_chY[Y Q``QaQc^lf `aValSQ^YZ Y UadTYV [_]`_^V^cl5 `aVU6
^QX^QhV^^lV5 hc_Rl b`aQS\pcmbp b _b_RV^^_bcp]Y [_^[aVc^_Z Q``QaQc^_Z
`\Qce_a]l5 S c_] hYb\V `a_gVbb_aQ Y iY^l7 9]V^^_ ^Q nc_] b\_V _Rlh^_

A1^T\YZb[_V b\_S_ :19< e_a]Q\m^_ `VaVS_UYcbp [Q[ 5ݷcoam]Qݷ ^_ ^Q bQ]_] UV\V nc_
b[_aVV YX_\pc_a5 `_]VjV^YV5 _R_adU_SQ^^_V U\p b_UVaWQ^Yp dX^Y[_S S cVhV^YV [_a_c[_T_
SaV]V^Y5 hc_6c_ Sa_UV bdjVbcSdojYf S A_bbYY B98? Y b`Vg`aYݷ]^Y[_SD ^VRVXlXSVbc^lV
ݷRVXmp^^Y[Y_ݷ S _cUV\V^Ypf `_\YgYY c_WV `_6Q^T\YZb[Y RdUdc _R_X^QhQcmbp [Q[ :19<C7
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`aYbdcbcSdVc baQS^YcV\m^_ ^VR_\mi_V5 ^_ Sbݷ WV XQ]Vc^_V [_\YhVbcS_ `a_6
TaQ]]^_T_ [_UQ5 ^Q`YbQ^^_T_ ^Q pXl[V QbbV]R\VaQ7

?bcQ\m^lV b\_Y ^V Y]Voc bc_\m WV hݷc[Yf TaQ^YgD S XQSYbY]_bcY _c c_T_5
[Q[do YX `_UbYbcV] ]l _RbdWUQV]5 ]_WVc ]V^pcmbp UQWV Yf _RjVV [_\Y6
hVbcS_7 >Q`aY]Va5 Vb\Y ]l `_b]_caY] ^Q `_UbYbcV]d d`aQS\V^Yp `Q]pcmo5
c_ S Q``QaQc^_6XQSYbY]_] b\_V _R^QadWY] ed^[gYY5 aQR_cQojYV b VV^
[_^[aVc^_T_ `a_gVbb_aQ7 [_NcQWݷ SliVݷ ]l dSYUY] ed^[gYY5 _cSVhQojYV
XQ dhݷc5 SlUV\V^YV Y _bS_R_WUV^YV [QUa_S eYXYhVb[_Z `Q]pcYD aVQ\YXQgYp
ncYf ed^[gYZ `_hcY ^V XQSYbYc _c c_T_5 U\p [Q[_T_ `a_gVbb_aQ 1Q``QaQc^_Z
`\Qce_a]l2 [_]`Y\YadVcbp [_U pUaQ ‑ S aQbhݷc XUVbm RVaݷcbp c_\m[_ c_5
hc_ ^Q aQX^lf `\Qce_a]Qf aQX]Va [QUaQ ]_WVc _c\YhQcmbp7 9]Vp S bS_ݷ]
aQb`_apWV^YY eYXYhVb[YV [QUal5 b\VUdojYZ b\_Z aVQ\YXdVc R_\VV dU_R^do
QRbcaQ[gYo SlUV\V^Yp eYXYhVb[_Z `Q]pcY ‑ [Q[ U\p ^dWU bQ]_T_ pUaQ5
cQ[ Y U\p `_UUVaW[Y SYacdQ\m^lf QUaVb^lf `a_bcaQ^bcS `a_gVbb_S7 6jݷ
SliV aQb`_\QTQVcbp `_UbYbcV]Q5 _cSVhQojQp XQ _c_RaQWV^YV S `Q]pcm UYb6
[_Slf eQZ\_S 1b]7 5@7;7<ݷ bYbcV]^lZ SlX_S ==1@25 ^Q [_c_ado Sl^dWUV^l
`_\QTQcmbp ^V c_\m[_ `_UbYbcV]Q5 _cSVhQojQp XQ d`aQS\V^YV SYacdQ\m^_Z
`Q]pcmo5 ^_ Y `_UbYbcV]Q5 _RVb`VhYSQojQp aQR_cd b eQZ\Q]Y 1cQ[ ^QXl6
SQV]Qp SYacdQ\m^Qp eQZ\_SQp bYbcV]Q 5 Q^T\7 F9BDE1< fi<5 CICD5=5 _O\ 27
Nc_ dWV bQ]lZݷ SVaf^YZ ncQWݷ pUaQD b__cSVcbcSdojYV bYbcV]^lV SlX_Sl
_RaQjQocbp ^V`_baVUbcSV^^_ [ ncY] `_UbYbcV]Q]7 >QU_ b[QXQcm5 hc_ _RV ncY
`_UbYbcV]l ‑ Y `_UbYbcV]Q d`aQS\V^Yp SYacdQ\m^_Z `Q]pcmo5 Y SYacdQ\m6
^Qp eQZ\_SQp bYbcV]Q ‑ _RaQjQocbp cQ[WV Y [ UadTY] `_UbYbcV]Q]5 aQb`_6
\_WV^^l] S R_\VV ^YX[Yf da_S^pf7 >Q`aY]Va5 `_UbYbcV]V SYacdQ\m^_Z `Q6
]pcY ^dW^l S_X]_W^_bcY `_UbYbcV]l5 _cSVhQojVZ XQ _c[Qh[d Y `_U[Qh[d
1bS_``Y^T25 Q SYacdQ\m^Qp eQZ\_SQp bYbcV]Q U_\W^Q5 _hVSYU^_5 _RaQjQcm6
bp [ `_UbYbcV]Q]5 _cSVhQojY] XQ UYb[Y5 ^_ ^V c_\m[_ ‑ U\p `_U[\ohV^Yp
ݷlf^^ݷ\dUQݷ Y\Y ݷbVcVSlfݷ eQZ\_Slf bYbcV] VZ ^dW^_ SXQY]_UVZbcS_SQcm
b `_UbYbcV]_Z aQR_cl b bVcmo5 Y c7 U7

6b\Y ]l `_`lcQV]bp `aVU`aY^pcm Q^Q\_TYh^do n[b[dabYo `_ `_UbYbcV]V
S^Vi^Yf XQ`_]Y^QojYf dbca_ZbcS 1Q^T\7 CD?B17525 c_ ^Q ^YW^V] b\_V dSY6
UY] `_U`a_TaQ]]l5 _RVb`VhYSQojYV SXQY]_UVZbcSYV b [_^[aVc^l]Y cY`Q]Y
UYb[_Slf [_^ca_\\Va_S 1cQ[ ^QXlSQV]lV UaQZSVal eYXYhVb[Yf dbca_ZbcS2
Y _RaQR_chY[Y Q``QaQc^lf `aValSQ^YZ _c UYb[_Slf dbca_ZbcS5 b\_V] Sl6
iV ‑ ed^[gYY5 b_XUQojYV QRbcaQ[gYo X^Q[_]_T_ ^Q] `_ <7;7<ݷ R\_h^_T_
dbca_ZbcSQD XUVbm WV aQb`_\_WV^l ed^[gYY5 _cSVhQojYV XQ `\Q^Ya_SQ^YV
UYb[_Slf _`VaQgYZ7 >Q R\_h^_V dbca_ZbcS_ `_\QTQocbp S bS_VZ aQR_cV dWV
X^Q[_]lV ^Q] SYacdQ\m^Qp eQZ\_SQp bYbcV]Q Y `_UbYbcV]Q bS_``Y^TQ7 Hc_
[QbQVcbp SYacdQ\m^_Z eQZ\_S_Z bYbcV]l5 c_ VZ U\p aQR_cl caVRdocbp cQ[6
WV aVQ\YXQgYY [_^[aVc^lf eQZ\_Slf bYbcV]D R_\VV `_Ua_R^lZ aQXT_S_a _
SYacdQ\m^_Z eQZ\_S_Z bYbcV]V d ^Qb Vjݷ S`VaVUY7

9XdhQp hQbcm pUaQ5 _RVb`VhYSQojdo SXQY]_UVZbcSYV `_ [_]`mocVa^l]
bVcp]5 ]l ^Q ^YW^V] Vݷ b\_V dSYUY] UaQZSVal 1eYXYhVb[Yf2 bVcVSlf [Qac
Y5 [Q[ ]_W^_ U_TQUQcmbp5 _RaQR_chY[Y Yf `aValSQ^YZD da_S^V] SliV aVQ6



A7:7 ?b^_S^lV `aY^gY`l aQR_cl ?B >@B

\YXdVcbp VUY^Qp QRbcaQ[gYp _bVcVS_Tݷ Y^cVaeVZbQ5ݷ Vjݷ SliV aQb`_\_WV^l
aVQ\YXQgYY [_^[aVc^lf bVcVSlf `a_c_[_\_S5 XQcV] ‑ ]_Ud\Y5 `_UUVaWYSQ6
ojYV bV]VZbcSQ `a_c_[_\_S5 Y5 ^Q[_^Vg5 `_UbYbcV]Q5 aVQ\YXdojQp f_a_i_
X^Q[_]lV ^Q] b_[Vcl 1b]7 T\7 ?7<27 6jݷ _U^Q `_U_R^Qp ݷRQi^pݷ YX `_UbY6
bcV] `a_b\VWYSQVcbp S _[aVbc^_bcpf `\Q^Ya_SjY[Q SaV]V^Y gV^caQ\m^_T_
`a_gVbb_aQC ^Q ^YW^V] b\_V Y]VVcbp `_UbYbcV]Q5 _cSVhQojQp XQ `a_TaQ]]Y6
a_SQ^YV _RaQR_chY[_S Q``QaQc^lf `aValSQ^YZ5 Y bQ]Y ncY _RaQR_chY[Y5 S
c_] hYb\V _RaQR_chY[ ^VRVXlXSVbc^_T_ `aValSQ^Yp cQZ]VaQD SliV aQb`_\_6
WV^ b_RbcSV^^_ `\Q^Ya_SjY[5 _Rb\dWYSQojYZ 1S b__cSVcbcSYY b UQ^^l]Y
_ `aY_aYcVcQf2 cQ[ ^QXlSQV]lV `_c_[Y pUaQ 1;5B>5< D8B514C25 ^Q _b^_SV [_6
c_alf aVQ\YXdocbp S c_] hYb\V Y _Rlh^lV `a_gVbbl7 >V`_baVUbcSV^^_ ^QU
`\Q^Ya_SjY[_] aQb`_\QTQocbp ed^[gYY5 aVQ\YXdojYV R\_[YadojYV `aY6
]YcYSl SXQY]_Yb[\ohV^Yp 1]mocV[bl pUaQ Y ^V[_c_alV UadTYV ]VfQ^YX]l5
`aVU`_\QTQojYV S_X]_W^_bcm R\_[Ya_S[Y25 ^QU ^Y]Y ‑ `_UbYbcV]Q5 _cSVhQ6
ojQp XQ VUY^Ygl `\Q^Ya_SQ^Yp 1caVUl2 S c_] SYUV5 S [_c_a_] _^Y YXSVbc6
^l `_\mX_SQcV\o5 Q ^Q bQ]_] SVaf^V] da_S^V ‑ `_UbYbcV]Q5 _cSVhQojQp XQ
e_a]Ya_SQ^YV Y \Y[SYUQgYo `_\mX_SQcV\mb[Yf `a_gVbb_S5 S[\ohQojQp5 S
hQbc^_bcY5 bYbcV]^lV SlX_Sl 6?B;5 5H53F55 h5H9D Y G19D7

6b\Y T_S_aYcm _ ^V[Yf ^VSVU_]lf b^_S^lf_ݷ `_UbYbcV]Qfݷ pUaQ5 c_ _Rlh6
^_ [ ^Y] _c^_bpc5 S_6`VaSlf5 Q``QaQc^_6XQSYbY]lZ b\_Z5 S[\ohQojYZ5 `_6
]Y]_ `a_hVT_5 _RaQR_chY[Y `aValSQ^YZ Y UaQZSVal eYXYhVb[Yf dbca_ZbcSD
S_6Sc_alf5 `_UbYbcV]d d`aQS\V^Yp `a_gVbbQ]Y5 S[\ohQp `\Q^Ya_SQ^YV SaV6
]V^Y G@D S6caVcmYf5 ]V^VUWVa _`VaQcYS^_Z `Q]pcYD S6hVcSݷaclf5 `_UbYbcV]d
S^Vi^VT_ faQ^Y\YjQ 1CD?B17525 S [_c_ado Sf_UYc SYacdQ\m^Qp eQZ\_SQp
bYbcV]Q 1_O\ 2D S6`pclf5 bVcVSdo `_UbYbcV]d7 Nc_c b`Yb_[5 VbcVbcSV^^_5
]_W^_ `a_U_\WYcm5 UVcQ\YXYa_SQcm Y c7 U75 ^_ _RjVV `aVUbcQS\V^YV _ pUaV
_^ dWV UQݷc7

2_\VV UVcQ\m^_ QafYcV[cdad pUaQ _`VaQgY_^^_Z bYbcV]l Y]VVc b]lb\
aQbb]QcaYSQcm ^Q `aY]VaV [Q[_T_6c_ [_^[aVc^_T_ pUaQ5 `_b[_\m[d aQX\YhYp
]VWUd `_bca_V^YV] pUaQ U9>EH Y pUaQ c_Z WV OB55K\M bdjVbcSV^^l S U_bcQ6
c_h^_Z ]VaV5 hc_Rl ^V `_XS_\pcm UVcQ\m^lf aQbbdWUV^YZ _ pUaVݷ S__RjV7ݷ
>Q`aY]Va5 QafYcV[cdaQ pUaQ U9>EH S`\_cm U_ a_\Y _cUV\m^lf ed^[gYZ aQX_6
RaQ^Q S [^YTV d::f7 Bc_\m T\dR_[_V `a_^Y[^_SV^YV S `a_R\V]QcY[d pUVa _`VaQ6
gY_^^lf bYbcV] ]_WVc Rlcm SVbm]Q Y^cVaVb^_5 ^_ caVRdVc R_\mi_Z caQcl bY\
Y SaV]V^YD ]l `_bSpcY] _bcQc_[ nc_Z hQbcY [^YTY baQS^YcV\m^_ [aQc[_]d _R6
bdWUV^Yo _RjYf `aY^gY`_S ed^[gY_^Ya_SQ^Yp _cUV\m^lf `_UbYbcV] pUaQ5
Q hYcQcV\o5 XQY^cVaVb_SQSiV]dbp [pUVa^lݷ `a_TaQ]]Ya_SQ^YV]5ݷ `_aV[_6
]V^UdV] _RaQcYcmbp [ b`VgYQ\m^_Z \YcVaQcdaV Y5 [_^Vh^_5 [ bVcY 9^cVa^Vc7



>A9 PUa_ bYbcV]lC SXT\pU XQ [d\Ybl

A7;7 D`aQS\V^YV `a_gVbbQ]Y

A7;7:7 @a_gVbb [Q[ _RkV[c pUaQ bYbcV]l

;Q[ ]l dWV X^QV]5 `a_gVbb ‑ nc_ ^V[Qp bdj^_bcm5 b_XUQSQV]Qp pUa_]
_`VaQgY_^^_Z bYbcV]l5 hc_Rl Sl`_\^pcm `_\mX_SQcV\mb[do `a_TaQ]]d7 5_
bYf `_a ]l aQbb]QcaYSQ\Y `a_gVbbl b c_h[Y XaV^Yp `a_TaQ]]YbcQ5 `YidjV6
T_ `_\mX_SQcV\mb[YV `a_TaQ]]lD `a_gVbb `aY nc_] S_b`aY^Y]QVcbp [Q[ ^Vhc_
cQ[_V5 hc_ bdjVbcSdVc S^V pUaQC nc_ `aVWUV SbVT_ _R\QbcY `Q]pcY5 b_UVa6
WQjYV ]QiY^^lZ [_U `a_TaQ]]l5 Vݷ T\_RQ\m^lV bcad[cdal UQ^^lf 1S c_]
hYb\V [dhd2 Y bcV[D Y^QhV T_S_ap5 `a_TaQ]]Q Y Vݷ b_bc_p^YV Yb`_\^V^Yp7

3 :7>7<ݷ ]l d`_]Y^Q\Y5 hc_ `a_gVbb ]_W^_ aQbb]QcaYSQcm b_SVaiV^^_
Y^QhV ‑ ^V [Q[ ^Vhc_ S^Vi^VV `_ _c^_iV^Yo [ pUad5 Q [Q[ _RkV[c pUaQ7 3 bQ6
]_] UV\V5 pUa_ U_\W^_ TUV6c_ faQ^Ycm Y^e_a]QgYo _ Sl`_\^pojVZbp `_\m6
X_SQcV\mb[_Z XQUQhVC b`Yb_[ SlUV\V^^lf VZ _R\QbcVZ `Q]pcY5 `aY`YbQ^^lV
XQUQhV `_\^_]_hYp5 cQR\Ygd eQZ\_Slf UVb[aY`c_a_S Y ]^_TYV UadTYV bSVUV6
^Yp7 ;a_]V c_T_5 [Q[ ]l dWV f_a_i_ X^QV]5 `a_gVbb Sl`_\^pVcbp ^V SbVTUQC
_^ ]_WVc Rlcm R\_[Ya_SQ^ Y\Y `a_bc_ WUQcm bS_VZ _hVaVUY7 ?`VaQgY_^^_Z
bYbcV]V ^dW^Q S_X]_W^_bcm b^_SQ `a_U_\WYcm Yb`_\^pcm nc_c `a_gVbb5 U\p
hVT_ b\VUdVc `_]^Ycm X^QhV^Yp SbVf aVTYbca_S gV^caQ\m^_T_ `a_gVbb_aQ ^Q
]_]V^c b^pcYp `a_gVbbQ b Yb`_\^V^Yp7 Ncd Y^e_a]QgYo ^QXlSQoc [_^cV[6
bc_] Sl`_\^V^Yp `a_gVbbQ 5 Y Vݷ c_WV ^QU_ TUV6c_ faQ^Ycm7 6bcVbcSV^^_5
S `Q]pcY pUaQ U\p SbVT_ nc_T_ b_XUQݷcbp bcad[cdaQ UQ^^lf5 [_c_aQp [Q[ aQX
Y `aVUbcQS\pVc b_R_Z `a_gVbb [Q[ _RkV[c7

5\p XQ`db[Q `_\mX_SQcV\mb[_Z `a_TaQ]]l _`VaQgY_^^Qp bYbcV]Q U_\W^Q
SlUV\Ycm ^dW^_V [_\YhVbcS_ `Q]pcY `_U [_U5 `_U Y^YgYQ\YXYa_SQ^^lV UQ^6
^lV5 `_U ^VY^YgYQ\YXYa_SQ^^lV UQ^^lV Y `_U bcV[5 `_b\V hVT_ `VaSlV USV
_R\QbcY `Q]pcY XQ`_\^Ycm Y^e_a]QgYVZ5 faQ^pjVZbp S Yb`_\^pV]_] eQZ\V
`a_TaQ]]l5 be_a]Ya_SQcm SliVd`_]p^dclZ [_^cV[bc Sl`_\^V^Yp5 b_bc_p6
jYZ YX ^QhQ\m^lf X^QhV^YZ aVTYbca_S7 3 hQbc^_bcY5 S nc_c [_^cV[bc ^dW^_
XQ`YbQcm QUaVb c_h[Y Sf_UQ S `a_TaQ]]d ‑ Sb`_]^YcV ]Vc[d hCD1BD S ^Q6
iYf QbbV]R\Va^lf `a_TaQ]]Qf ‑ S [QhVbcSV Ybf_U^_T_ X^QhV^Yp chY[Qݷbhݷ
[_]Q^U5ݷ Q cQ[WV ^QhQ\m^_V X^QhV^YV d[QXQcV\p bcV[QD [Q[ `aQSY\_5 ^Qf_Upc6
bp Y UadTYV aVTYbcal5 ^QhQ\m^_V X^QhV^YV [_c_alf `_ [Q[Y]6c_ `aYhY^Q]
SQW^_7 BdjVbcSdoc Y UadTYV `_UT_c_SYcV\m^lV UVZbcSYp5 XQSYbpjYV _c [_^6
[aVc^_Z bYbcV]lD ^Q`aY]Va5 ?B ^>9H U_\W^Q aQb`_\_WYcm S `Q]pcY XQ`db6
[QV]_Z `a_TaQ]]l b\_SQ5 YX [_c_alf b_bc_Yc [_]Q^U^Qp bca_[Q5 Y XQ^VbcY S
bcV[ d[QXQcV\Y ^Q ncY b\_SQ5 Q cQ[WV bUV\Qcm Vjݷ ^V[_c_alV `aYT_c_S\V^Yp
`_U_R^_T_ a_UQ7

9^cVaVb^_5 hc_ SbV ncY UVZbcSYp ]_Tdc Rlcm bSpXQ^l b S_X^Y[^_SV^YV]
^_S_T_ `a_gVbbQ5 Q ]_Tdc Y ^V RlcmD ^Q`aY]Va5 S ?B ^>9H5 [Q[ ]l X^QV]5
`a_gVbb S_X^Y[QVc [Q[ [_`Yp [Q[_T_6c_ YX bdjVbcSdojYf `a_gVbb_S5 Q XQcV]
S dWV b_XUQ^^_] `a_gVbbV `a_YXS_UYcbp XQ]V^Q _U^_Z Sl`_\^pV]_Z `a_TaQ]6
]l ^Q UadTdo5 c_ Vbcm UVZbcSYp `_ XQ`db[d `a_TaQ]]l5 `VaVhYb\V^^lV S
`aVUlUdjV] QRXQgV5 `a_YXS_Upcbp5 [_TUQ `a_gVbb [Q[ cQ[_S_Z dWV Vbcm7
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AYb7 A7:7 D`a_jݷ^^Qp UYQTaQ]]Q b_bc_p^YZ `a_gVbbQ

3^V XQSYbY]_bcY _c c_T_5 S [Q[_Z ]_]V^c b_XUQݷcbp `a_gVbb Y `a_Ybf_6
UYc \Y `aY nc_] XQTadX[Q ^_S_Z `a_TaQ]]l5 U\p ^_S_T_ `a_gVbbQ U_\W^Q
Rlcm SlUV\V^Q Y cQ[ Y\Y Y^QhV XQ`_\^V^Q `Q]pcm5 ^dW^_ b_XUQcm ^Qbca_Z6
[Y VV^ U\p `aV_RaQX_SQ^Yp VT_ SYacdQ\m^lf QUaVb_S S eYXYhVb[YV Y c7 U7D
aVXd\mcQc_] SbVZ nc_Z `_UT_c_SYcV\m^_Z aQR_cl bcQ^_SYcbp `_\^_bcmo T_6
c_SQp [ aQR_cV bcad[cdaQ UQ^^lf 1_RkV[c2 `a_gVbbQ7 8QcV] ^_SlZ `a_gVbb
S[\ohQVcbp S _hVaVUm `a_gVbb_S5 T_c_Slf [ Sl`_\^V^Yo Y _WYUQojYf bS_VZ
_hVaVUY5 Q d`aQS\V^YV `a_gVbbd `_c_] `VaVUQbc `\Q^Ya_SjY[ ‑ `_UbYbcV]Q
pUaQ5 _cSVhQojQp XQ `\Q^Ya_SQ^YV SaV]V^Y gV^caQ\m^_T_ `a_gVbb_aQ7

3 [_^[aVc^lZ ]_]V^c SaV]V^Y `a_gVbb ]_WVc [Q[ Yb`_\^pcmbp5 cQ[ Y ^V
Yb`_\^pcmbp5 `aYhݷ] `a_gVbb5 [_c_alZ bVZhQb ^V Yb`_\^pVcbp5 ]_WVc Rlcm
[Q[ T_c_S [ S_X_R^_S\V^Yo Yb`_\^V^Yp5 cQ[ Y ^V T_c_SC ^Q`aY]Va5 `a_gVbb ]_6
WVc _WYUQcm aVXd\mcQc_S _`VaQgYY SS_UQ6SlS_UQ7 4_S_apc5 hc_ `a_gVbb ]_WVc
^Qf_UYcmbp S _U^_] YX caݷf b_bc_p^YZC Sl`_\^V^YV 5 R\_[Ya_S[Q 1S _WYUQ6
^YY b_RlcYp2 Y T_c_S^_bcm 1b]7 aYb7 A7:27 =VWUd b_bc_p^Yp]Y Sl`_\^V^Yp
Y T_c_S^_bcY `a_gVbb `VaVf_UYc `aY S]ViQcV\mbcSV `\Q^Ya_SjY[Q SaV]V^Y
gV^caQ\m^_T_ `a_gVbb_aQD _UY^ `a_gVbb ]_WVc Rlcm b^pc b Sl`_\^V^Yp5 c_
Vbcm `VaVSVUݷ^ YX b_bc_p^Yp Sl`_\^V^Yp S b_bc_p^YV T_c_S^_bcY5 Q UadT_Z
`aY nc_]5 ^Q_R_a_c5 `_bcQS\V^ ^Q Sl`_\^V^YV7 ?c]VcY]5 hc_ ^QiQ UYQTaQ]]Q
b__cSVcbcSdVc `_\_WV^Yo SVjVZ S bYbcV]Qf aQXUV\V^Yp SaV]V^Y7 3 bYbcV]Qf5
aVQ\YXdojYf `Q[Vc^do ]d\mcYXQUQh^_bcm5 `VaVf_U YX b_bc_p^Yp Sl`_\^V^Yp
S b_bc_p^YV T_c_S^_bcY ^Y[_TUQ ^V `a_YXS_UYcbp5 c_ Vbcm Q^Q\_TYh^Qp UYQ6
TaQ]]Q U\p `Q[Vc^_T_ aVWY]Q b_UVaWYc ^Q _U^d bcaV\[d ]V^miV7

6b\Y ^V dhYclSQcm S_X]_W^_bcm _c[Qh[Y `Q]pcY `a_gVbb_S ^Q UYb[ 1Q ^Q6
iQ d`a_jݷ^^Qp UYQTaQ]]Q nc_T_ ^V dhYclSQVc25 c_ S b_bc_p^YV R\_[Ya_S[Y
`a_gVbb ]_WVc `_`Qbcm c_\m[_ _U^Y] b`_b_R_]C Sl`_\^YS cQ[_Z bYbcV]^lZ
SlX_S5 `_b\V [_c_a_T_ ^V]VU\V^^_V `a_U_\WV^YV Sl`_\^V^Yp ^VS_X]_W^_7
>Q`aY]Va5 `a_gVbb ]_WVc XQcaVR_SQcm hcV^YV UQ^^lf b UYb[QD S nc_] b\dhQV
`a_U_\WQcm Sl`_\^V^YV Y]VVc b]lb\ ^V aQ^miV5 hV] UQ^^lV RdUdc `a_hY6
cQ^l5 hc_ caVRdVc SaV]V^Y7 CQ[WV `a_gVbb ]_WVc S pS^_] SYUV `_caVR_SQcm
`aY_bcQ^_SYcm VT_ Sl`_\^V^YV ^Q ^Vb[_\m[_ bV[d^U Y\Y U_ `_bcd`\V^Yp S^Vi6
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AYb7 A7;7 7YX^V^^lZ gY[\ `a_gVbbQ

^VT_ bYT^Q\Q5 SlXSQS C<55@5 >1>?C<55@5 @1EC5 Y c7 `7 AQ^VV ^Q] SbcaVhQ\Ybm
Y UadTYV b\dhQY R\_[Ya_S[Y7

;_TUQ [_]`mocVa5 ^Q [_c_a_] XQ`djV^Q _`VaQgY_^^Qp bYbcV]Q5 _R\QUQVc
]VfQ^YX]_] SYacdQ\m^_Z `Q]pcY 1c_ Vbcm S `a_gVbb_aV Vbcm VV^ 25 Q baVUY
`VaYeVaYZ^_Z Q``QaQcdal `aYbdcbcSdVc S^Vi^VV XQ`_]Y^QojVV dbca_ZbcS_
1`_`a_bcd T_S_ap5 UYb[25 _Rlh^_ _`VaQgY_^^Qp bYbcV]Q `aY ^VfSQc[V _`VaQ6
cYS^_Z `Q]pcY ]_WVc SaV]V^^_ _c[QhQcm ^Q UYb[ b_UVaWY]_V _cUV\m^lf
_R\QbcVZ `Q]pcY5 `aY^QU\VWQjYf `_\mX_SQcV\mb[Y] XQUQhQ]7 ;Q[ `aQSY\_5
U\p nc_T_ SlRYaQocbp cQ[YV _R\QbcY `Q]pcY5 [_c_alV UQS^_ ^V Yb`_\mX_6
SQ\Ybm Yf S\QUV\mgQ]Y7 @aY nc_] d ^Qb `_pS\pVcbp Vjݷ _U^Q `aYhY^Q R\_6
[Ya_S[YC Vb\Y `a_gVbb `_`lcQ\bp _RaQcYcmbp [ _R\QbcY bS_VZ SYacdQ\m^_Z
`Q]pcY5 [_c_aQp S ^Qbc_pjYZ ]_]V^c _c[QhQ^Q5 c_ bYbcV]Q XQ`\Q^YadVc _`V6
aQgYo _RaQc^_Z `_U[Qh[Y ^dW^lf _R\QbcVZ5 Q bQ] `a_gVbb XQR\_[YadVc U_
cVf `_a5 `_[Q `_U[Qh[Q ^V RdUVc XQSVaiV^Q7 ;Q[ ]l dSYUY] ^Vb[_\m[_ `_X6
WV5 SYacdQ\m^_V QUaVb^_V `a_bcaQ^bcS_ UV\Ycbp ^Q bcaQ^Ygl 5 Y [QWUQp
cQ[Qp bcaQ^YgQ _c[QhYSQVcbp Y `_U[QhYSQVcbp [Q[ VUY^_V gV\_VD `aY _RaQjV6
^YY `a_gVbbQ [ bS_VZ bcaQ^YgV5 [_c_a_Z ^Vc S `Q]pcY5 _`VaQgY_^^Qp bYbcV]Q
_Rlh^_ `_U[QhYSQVc c_\m[_ _U^d ncd bcaQ^Ygd7

;a_]V c_T_5 b bQ]Y] `_ bVRV ݷ[Sl`_\^V^YVݷ c_WV ^V Sbݷ cQ[ `a_bc_5 ]l
SVUm dWV ^V_U^_[aQc^_ Rl\Y Sl^dWUV^l d`_]Y^Qcm Sl`_\^V^YV `a_gVbbQ
S aVWY]V pUaQ 5 [_TUQ S [_^cV[bcV `a_gVbbQ 1S VT_ SYacdQ\m^_] QUaVb^_]
`a_bcaQ^bcSV Y aQ][Qf VT_ VUY^Ygl `\Q^Ya_SQ^Yp2 Sl`_\^pVcbp [_U pUaQ S
`aYSY\VTYa_SQ^^_] aVWY]V `a_gVbb_aQ7 9]V^^_ nc_ `a_Ybf_UYc `aY _RaQ6
R_c[V bYbcV]^lf SlX_S_S Y _b_Rlf bYcdQgYZ5 SlXlSQojYf Yb[\ohV^Yp G@
1S^dcaV^^YV `aValSQ^Yp25 Q cQ[WV `VaVU \oR_Z `VaVUQhVZ d`aQS\V^Yp [_Ud



A7;7 D`aQS\V^YV `a_gVbbQ]Y >A<

`a_gVbbQ ‑ `VaVU bcQac_]5 `aY S_XSaQcV YX bYbcV]^_T_ SlX_SQ5 `aY `_bcQ^_S6
[V ^Q Sl`_\^V^YV S ^QhQ\V _hVaVU^_T_ [SQ^cQ SaV]V^Y7

B dhݷc_] S_X]_W^_bcY _c[Qh[Y Y Sl`_\^V^Yp S aVWY]V pUaQ WYX^V^^lZ
gY[\ `a_gVbbQ `aY^Y]QVc SYU5 `_[QXQ^^lZ ^Q aYb7 A7;7 @_U ݷc[QhQ^^l]_ݷ
XUVbm `_^Y]QVcbp `a_gVbb5 [_c_alZ ^V ]_WVc `a_U_\WYcm aQR_cd5 `_b[_\m6
[d S _`VaQcYS^_Z `Q]pcY _cbdcbcSdVc f_cp Rl _U^Q YX bcaQ^Yg5 ^dW^lf V]d
_[ap`ݷ bVZhQbݷ ‑ U\p Sl`_\^V^Yp c_Z Y^bcad[gYY5 ^Q [_c_ado d[QXlSQVc
bhݷchY[ [_]Q^U7 Nc_ b aQS^l] db`Vf_] ]_WVc Rlcm bcaQ^YgQ YX bVT]V^cQ
UQ^^lf Y\Y bcV[Q5 b_UVaWQjQp phVZ[Y5 [ [_c_al] _RaQcY\Qbm _hVaVU^Qp ]Q6
iY^^Qp Y^bcad[gYp5 Q cQ[WV bcaQ^YgQ YX bVT]V^cQ [_UQ5 b_UVaWQjQp bQ]d
_hVaVU^do Y^bcad[gYo7 6b\Y ^V[_c_alV YX bcaQ^Yg5 `aY^QU\VWQjYf `a_6
gVbbd5 _c[QhQ^l5 ^_ _^ `aY nc_] ]_WVc `a_U_\WQcm aQR_cd5 SVbm `a_gVbb [Q[
gV\_V _c[QhQ^^l] ^V bhYcQVcbp7

@a_gVbb ]_WVc _[QXQcmbp b^pc b Yb`_\^V^Yp 1`VaVZcY S b_bc_p^YV T_c_S6
^_bcY25 ]Y^dp bcQUYo Sl`_\^V^Yp S aVWY]V pUaQ7 Nc_ ]_WVc `a_YX_ZcY5
Vb\Y pUa_ `aY]Vc aViV^YV _ b]V^V Q[cYS^_T_ `a_gVbbQ S_ SaV]p _RaQR_c[Y
Q``QaQc^_T_ `aValSQ^Yp 1^Q`aY]Va5 `aValSQ^Yp cQZ]VaQ27 3_X_R^_S\V^YV
Sl`_\^V^Yp `a_gVbbQ S \oR_] b\dhQV caVRdVc `_UT_c_SYcV\m^lf UVZbcSYZ S
aVWY]V pUaQ7

Bc_Yc _RaQcYcm S^Y]Q^YV ^Q c_5 hc_ `a_gVbb5 `_`QSiYZ S aVWY] R\_[Y6
a_S[Y 1^Q`aY]Va5 _WYUQojYZ aVXd\mcQc_S SS_UQ6SlS_UQ25 ]_WVc [Q[ Rlcm
_c[QhQ^5 cQ[ Y _bcQSQcmbp S `Q]pcY5 Vb\Y _c[Qh[Q bYbcV]V ^V `_caVR_SQ\QbmD
^_ Vb\Y `a_gVbb Sbݷ WV Rl\ _c[QhQ^5 _RaQc^Qp `_U[Qh[Q RdUVc _bdjVbcS\V6
^Q ^V aQ^miV5 hV] `a_gVbb _[QWVcbp T_c_S [ Sl`_\^V^Yo 1c_ Vbcm YbhVX^Vc
`aYhY^Q R\_[Ya_S[Y27 6b\Y T_S_aYcm c_h^VV5 b^QhQ\Q YbhVXQVc _b^_S^Qp `aY6
hY^Q R\_[Ya_S[Y ‑ ^Qbcd`QVc b_RlcYV5 [_c_a_T_ `a_gVbb WUQ\D `_b\V nc_T_
`a_gVbb _bcQݷcbp XQR\_[Ya_SQ^^l]5 ^_ dWV `_ `aYhY^V _cbdcbcSYp S `Q]pcY
^dW^lf V]d bcaQ^Yg5 Y \Yim c_TUQ bYbcV]Q `aY^Y]QVc ]Val [ Yf `_U[Qh[V7

3 `aVUlUdjVZ hQbcY [^YTY ]l _RbdWUQ\Y ]^_T_`_c_h^_V `a_TaQ]6
]Ya_SQ^YV 5 S _b^_SV [_c_a_T_ \VWYc XQ`db[ \VT[_SVb^lf `a_gVbb_S
1caVU_S27 <VT[_SVb^lZ `a_gVbb `aVUbcQS\pVc b_R_Z U_`_\^YcV\m^do VUY^Y6
gd `\Q^Ya_SQ^Yp S aQ][Qf _U^_T_ _Rlh^_T_ `a_gVbbQD Y^QhV T_S_ap5 _Rlh^lZ
`a_gVbb S cQ[Yf bYbcV]Qf ]_W^_ `aVUbcQSYcm [Q[ Tad``d \VT[_SVb^lf `a_6
gVbb_S5 aQR_cQojYf _U^_SaV]V^^_ b _U^Y]Y Y cV]Y WV [_U_]5 UQ^^l]Y Y
aVbdabQ]Y7 ;Q[ ]l SYUV\Y5 b c_h[Y XaV^Yp `a_TaQ]]YbcQ nc_ SlT\pUYc [Q[
S_X]_W^_bcm XQ`db[Q ^V[_c_alf `_U`a_TaQ]] 1ed^[gYZ2 `QaQ\\V\m^_ _b^_S6
^_Z `a_TaQ]]V ‑ _U^_SaV]V^^_ b `a_U_\WV^YV] Vݷ Sl`_\^V^Yp7 5\p [QWU_T_
\VT[_SVb^_T_ `a_gVbbQ b_XUQݷcbp bS_Z _cUV\m^lZ bVT]V^c bcV[Q5 hc_Rl faQ6
^Ycm \_[Q\m^lV `VaV]V^^lV Y `QaQ]Vcal c_Z ed^[gYY5 [_c_aQp Rl\Q XQ`d6
jV^Q `QaQ\\V\m^_ _bcQ\m^_Z aQR_cV5 Q cQ[WV ed^[gYZ5 SlXlSQV]lf YX ^V7ݷ
3bV _bcQ\m^lV bVT]V^cl d \VT[_SVb^lf `a_gVbb_S _RjYV b T\QS^l]5 Y UQWV
ncY ݷYh^lV\ݷ bcV[Y ^Y[Q[ UadT _c UadTQ ^V XQjYjV^l5 `_b[_\m[d ^Qf_Upcbp
S _RjV] QUaVb^_] `a_bcaQ^bcSV7
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;_TUQ S aQ][Qf `a_gVbbQ Sl`_\^pocbp \VT[_SVb^lV `a_gVbbl5 _ b_bc_p^YY
1Sl`_\^V^YV5 T_c_S^_bcm5 R\_[Ya_S[Q2 Y]VVc b]lb\ T_S_aYcm S _c^_iV^YY
[QWU_T_ YX \VT[_SVb^lf `a_gVbb_S _cUV\m^_D S__RjV5 [QWUlZ YX ^Yf Y]VVc
bS_Z b_RbcSV^^lZ WYX^V^^lZ gY[\5 `aQ[cYhVb[Y cQ[_Z WV5 [Q[ d _Rlh^_6
T_ `a_gVbbQD VUY^bcSV^^_V aQX\YhYV _R^QadWYSQVcbp S `_apU[V XQSVaiV^Yp
\VT[_SVb^lf `a_gVbb_S5 SVUm SlX_S G19D U\p Yf _[_^hQcV\m^_T_ b^pcYp ^V
caVRdVcbp7 6bcVbcSV^^_5 U\p [QWU_T_ YX ^Yf _`VaQgY_^^Qp bYbcV]Q Sl^dW6
UV^Q faQ^Ycm bS_Z [_^cV[bc Sl`_\^V^Yp 1X^QhV^Yp aVTYbca_S G@2D b_RbcSV^6
^_ T_S_ap5 U\p pUaQ bYbcV]l [QWUlZ caVU ‑ nc_ `_hcY ^Qbc_pjYZ `a_gVbbD
_U^_ ^Q SbVf `a_bcaQ^bcS_ `Q]pcY ‑ nc_ _hV^m XQ]Vc^lZ eQ[c_a b c_h[Y
XaV^Yp `a_TaQ]]YbcQ5 aQR_cQojVT_ S `_\mX_SQcV\mb[_] `a_bcaQ^bcSV 1`Y6
idjVT_ _Rlh^lV `a_TaQ]]l25 ^_ ^V b\Yi[_] X^QhYcV\m^_V _Rbc_pcV\mbcS_
`aY SXT\pUV b_ bc_a_^l pUaQ7

A7;7;7 @\Q^Ya_SQ^YV SaV]V^Y `a_gVbb_aQ

@\Q^Ya_SjY[ SaV]V^Y gV^caQ\m^_T_ `a_gVbb_aQ ‑ nc_ SQW^VZiQp
hQbcm \oR_Z ]^_T_XQUQh^_Z _`VaQgY_^^_Z bYbcV]lD [Q[ ]l X^QV] Vjݷ YX `Va6
S_T_ c_]Q 1b]7 7:25?7>ݷ _b^_S^lV cY`l ]d\mcYXQUQh^lf _`VaQgY_^^lf bYbcV]
aQX\YhQocbp [Q[ aQX `_ `aY^gY`Q] `\Q^Ya_SQ^Yp SaV]V^Y G@7

@aY _`YbQ^YY `\Q^Ya_SjY[Q Y^_TUQ SlUV\poc caY da_S^p `\Q^Ya_SQ6
^YpC U_\T_ba_h^_V5 baVU^Vba_h^_V Y [aQc[_ba_h^_V7 >Q U_\T_ba_h^_] da_S^V
`aY^Y]QVcbp `aY^gY`YQ\m^_V aViV^YV _ U_`db[V XQUQhY [ Sl`_\^V^YoD Y^QhV
T_S_ap5 U_\T_ba_h^lZ `\Q^Ya_SjY[ aViQVc5 [Q[YV XQUQhY RdUdc Sl`_\^pcmbp
S bYbcV]V _U^_SaV]V^^_5 Q [Q[YV RdUdc _c\_WV^l U_ cVf `_a5 `_[Q ^V XQSVa6
iYcbp hQbcm dWV Sl`_\^pV]lf `a_TaQ]]7 3SVUV^YV `_^pcYp U_\T_ba_h^_T_
`\Q^Ya_SQ^Yp ]_WVc `_[QXQcmbp `a_cYS_aVhQjY] ^QiV]d _`lcd5 SVUm `aY
aQR_cV b ?B ^>9H SbV XQ`db[QV]lV `a_TaQ]]l SbVTUQ ^QhY^Q\Y Sl`_\^V^YV
^V]VU\V^^_D nc_ UVZbcSYcV\m^_ cQ[5 S bYbcV]Qf b aQXUV\V^YV] SaV]V^Y U_\6
T_ba_h^_V `\Q^Ya_SQ^YV \YR_ ^V `aY]V^pVcbp S_SbV5 \YR_ `aY]V^pVcbp5 ^_
Yb[\ohYcV\m^_ U\p aQb`aVUV\V^Yp `a_gVbb_S ]VWUd ^Vb[_\m[Y]Y `a_gVbb_6
aQ]Y7 B UadT_Z bc_a_^l5 U_\T_ba_h^_V `\Q^Ya_SQ^YV [aQZ^V SQW^_ S bYbcV6
]Qf aVQ\m^_T_ SaV]V^Y5 TUV haVX]Va^Qp ^QTadX[Q ^Q bYbcV]d ]_WVc `aYSV6
bcY [ ^VU_bcYWV^Yo Vݷ T\QS^_Z gV\Y ‑ _RVb`VhV^Yp db`Vi^_T_ XQSVaiV^Yp
_`aVUV\ݷ^^lf XQUQh [ d[QXQ^^_]d ]_]V^cd7 ;a_]V c_T_5 U_\T_ba_h^_V `\Q6
^Ya_SQ^YV `aY]V^pVcbp S bYbcV]Qf `Q[Vc^_Z ]d\mcYXQUQh^_bcY 1Sa_UV bd`Va6
[_]`mocVa_S25 TUV _Rlh^_ `aYbdcbcSdVc Sf_UpjQp _hVaVUm XQUQ^YZ Y ^dW^_
`aY^Y]Qcm aViV^YV _ XQ`db[V _hVaVU^_T_ XQUQ^Yp YX nc_Z _hVaVUY b dhݷc_]
cV[djVZ XQTadWV^^_bcY bYbcV]l7

? baVU^Vba_h^_] `\Q^Ya_SQ^YY _Rlh^_ T_S_apc `aY _RbdWUV^YY _c[Qh[Y
`a_gVbb_S7 @_ ]VaV YbhVa`Q^Yp eYXYhVb[_Z _`VaQcYS^_Z `Q]pcY pUa_ SlcVb6
^pVc 1_c[QhYSQVc ^Q UYb[2 `aY^QU\VWQjYV `a_gVbbQ] SYacdQ\m^lV bcaQ^Ygl5
[_c_alV UQS^_ ^V Yb`_\mX_SQ\YbmD ^_ aQ^_ Y\Y `_XU^_ ]_WVc b\_WYcmbp bY6
cdQgYp5 [_TUQ _`VaQcYS^do `Q]pcm `_caVRdVcbp _bS_R_UYcm5 Q ݷV^dW^lf^ݷ
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bcaQ^Yg ^V ^QZUݷcbp7 3 nc_] b\dhQV bYbcV]V `aYUݷcbp `aY^pcm aViV^YV _R
_c[Qh[V bcaQ^Yg5 RVX [_c_alf c_c Y\Y Y^_Z `a_gVbb Sl`_\^pcmbp UQ\miV
^V ]_WVcD `a_gVbb `aY nc_] `VaVZUݷc S b_bc_p^YV ݷ^c[QhQ_ݷ 1b]7 aYb7 A7; ^Q
bca7 >A;27 @aY^pcYV aViV^Yp _ c_]5 [Q[_Z Y]V^^_ YX `a_gVbb_S RdUVc _c[QhQ^5
Q cQ[WV _ c_]5 [Q[_Z YX _c[QhQ^^lf `a_gVbb_S b\VUdVc `_U[QhQcm 1c_h^VV5
`_U[QhQcm cV YX VT_ bcaQ^Yg5 [_c_alV V]d ^dW^l U\p Yb`_\^V^Yp `ap]_ bVZ6
hQb25 [Q[ aQX Y ^QXlSQVcbp baVU^Vba_h^l] `\Q^Ya_SQ^YV]7 3 bYbcV]Qf RVX
bS_``Y^TQ nc_c da_SV^m `\Q^Ya_SQ^Yp _cbdcbcSdVc7

>Q[_^Vg5 [aQc[_ba_h^_V `\Q^Ya_SQ^YV Y\Y UYb`VchVaYXQgYp `a_6
gVbb_S b_bc_Yc S `aY^pcYY aViV^YZ _ c_]5 [Q[YV YX Sl`_\^pV]lf `a_gVbb_S
U_\W^l Rlcm `aY^dUYcV\m^_ `VaVSVUV^l S aVWY] T_c_S^_bcY 5ݷSlcVb^V^lݷ1
Q^T\7 @B55=@D5425 [Q[YV YX T_c_Slf [ Sl`_\^V^Yo `a_gVbb_S U_\W^l Rlcm
`_bcQS\V^l ^Q Sl`_\^V^YV `aY ^Q\YhYY S_X]_W^_bcY Y [Q[_Z U\Y^l [SQ^cl
SaV]V^Y Y] b\VUdVc SlUV\Ycm7 >QU_ b[QXQcm5 hc_ S bYbcV]Qf b aQXUV\V^YV]
SaV]V^Y _Rlh^_ XQUVZbcSdVcbp c_\m[_ nc_c da_SV^m `\Q^Ya_SQ^YpC U_\T_ba_h6
^lZ `\Q^Ya_SjY[ _cbdcbcSdVc S_SbV5 Q baVU^Vba_h^lZ S bYbcV]V5 [Q[ `aQSY6
\_5 Vbcm5 ^_ VT_ Sl^dWUV^^_V S[\ohV^YV S aQR_cd bSYUVcV\mbcSdVc _ `aVUQSQ6
aYZ^_Z `VaVTadWV^^_bcY bYbcV]l5 hVT_ bcQaQocbp ^V U_`db[Qcm7 3 bYbcV]Qf
b `Q[Vc^_Z ]d\mcYXQUQh^_bcmo5 ^Q`a_cYS5 [aQc[_ba_h^_V `\Q^Ya_SQ^YV `_6
hcY _cbdcbcSdVc5 Y\Y5 \dhiV b[QXQcm5 Y]VVc adUY]V^cQa^do e_a]d7 8QUQhY S
`Q[Vc^_] aVWY]V ^Y[_TUQ ^V `VaVS_Upcbp YX b_bc_p^Yp Sl`_\^V^Yp S b_bc_6
p^YV T_c_S^_bcY5 `_b[_\m[d5 ^Q`_]^Y]5 b^Y]Qocbp b Sl`_\^V^Yp c_\m[_ `aY
XQSVaiV^YY Y `aY df_UV S R\_[Ya_S[dD `aY ^Q\YhYY bS_R_U^lf `a_gVbb_a_S
UYb`VchVa `a_bc_ SlRYaQVc cd YX T_c_Slf [ Sl`_\^V^Yo XQUQh5 d [_c_a_Z
SliV X^QhV^YV `aY_aYcVcQ 1Vb\Y S bYbcV]V S__RjV Vbcm `aY_aYcVcl25 \YR_
`a_bc_ SlRYaQVc `VaSdo XQUQhd5 bc_pjdo S _hVaVUY7

3^V XQSYbY]_bcY _c c_T_5 b [Q[_Z bYbcV]_Z ]l Y]VV] UV\_5 XQUQhY ]_W^_
db\_S^_ `_UV\Ycm ^Q cV5 b[_a_bcm Sl`_\^V^Yp [_c_alf S _b^_S^_] XQSYbYc _c
U_bcd`^_T_ `a_gVbb_a^_T_ SaV]V^Y5 Y cV5 [_c_alV5 ^Q`a_cYS5 R�_\mido hQbcm
SaV]V^Y `a_S_Upc S R\_[Ya_S[Qf 1_Rlh^_ ^Q _`VaQgYpf SS_UQ27 @_caVR^_6
bcY `_b\VU^Yf S `a_gVbb_a^_] SaV]V^Y ^VSV\Y[Y7 @_6Q^T\YZb[Y cQ[YV XQUQhY
^QXlSQocbp b__cSVcbcSV^^_ LY^62?E>4 Y R8X62?E>47 BhYcQVcbp5 hc_ f_a_iYZ
`\Q^Ya_SjY[ U_\WV^ dhYclSQcm aQX^Ygd ]VWUd ncY]Y XQUQhQ]Y Y Yf `_caVR6
^_bcp]Y7 CQ[5 [aQc[_ba_h^lZ `\Q^Ya_SjY[ ]_WVc XQ]Vc^_ `_SlbYcm _Rjdo
`a_YXS_UYcV\m^_bcm bYbcV]l5 Vb\Y RdUVc SlUV\pcm hQbc_ R\_[YadojY]bp XQ6
UQhQ] `dbcm Y ^VR_\miYV [SQ^cl SaV]V^Y5 ^_ UV\Qcm nc_ Rlbca_5 [Q[ c_\m[_
XQUQhQ Sli\Q YX _hVaVU^_Z R\_[Ya_S[Y7 3YUY]_V SaV]p _c[\Y[Q bYbcV]l ^Q
S^Vi^YV b_RlcYp nc_ b^YXYc5 Q ^Q ݷSlhYb\YcV\m^lVݷ XQUQhY `aQ[cYhVb[Y ^V
`_S\YpVc7 6b\Y `aY nc_] S bYbcV]V `aYbdcbcSdVc U_\T_ba_h^lZ `\Q^Ya_SjY[5
c_ S VT_ XQUQhd _Rlh^_ Sf_UYc b_R\oUV^YV ^V[_VT_ RQ\Q^bQ ]VWUd SlhYb6ݷ
\YcV\m^l]Yݷ Y ݷR\_[YadojY]Ybpݷ XQUQhQ]Y5 hc_Rl `aVU_bcQSYcm [aQc[_6
ba_h^_]d `\Q^Ya_SjY[d ^V[_V `a_bcaQ^bcS_ U\p ]Q^ݷSaQ7

1\T_aYc]l [aQc[_ba_h^_T_ `\Q^Ya_SQ^Yp RlSQoc _hV^m aQX^l]Y5 _c b_6
SbV] `a_bclf U_ SVbm]Q XQ[_SlaYbclf5 _b_RV^^_ S bYbcV]Qf aVQ\m^_T_ SaV6
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]V^Y7 @\Q^Ya_SQ^YV S aVQ\m^_] SaV]V^Y ‑ _cUV\m^Qp _R\Qbcm ^Qdh^lf Yb6
b\VU_SQ^YZ5 nc_]d S_`a_bd `_bSpjV^l gV\lV [^YTY ‑ [Q[ `_`d\pa^lV5 cQ[
Y ]_^_TaQeYYD ]l ncd `a_R\V]QcY[d XQcaQTYSQcm ^V RdUV]7 Hc_ [QbQVcbp bY6
bcV] aQXUV\V^Yp SaV]V^Y5 c_ bQ]lZ `a_bc_Z SQaYQ^c Q\T_aYc]Q `\Q^Ya_SQ6
^Yp ‑ gY[\YhVb[YZB5 `aY [_c_a_] UYb`VchVa SlbcaQYSQVc SbV Y]VojYVbp
XQUQhY S [_\mgVS_Z b`Yb_[ Y SlRYaQVc [QWUlZ aQX b\VUdojdo XQUQhd5 T_c_6
Sdo [ Sl`_\^V^Yo5 c_ Vbcm R\_[Ya_SQ^^lV XQUQhY `a_`db[QVc `aY `a_b]_caV
b`Yb[Q5 ^_ ^V Yb[\ohQVc YX ^VT_D [SQ^cl SaV]V^Y SlUV\pocbp _UY^Q[_SlV7

Hdcm b\_W^VV dbca_V^ Q\T_aYc] _hVaVUY 1OROX2C UYb`VchVa SlbcaQYSQVc
T_c_SlV [ Sl`_\^V^Yo XQUQhY S _hVaVUm5 SlUV\pVc XQUQhQ] _UY^Q[_SlV [SQ^6
cl SaV]V^Y5 SlRYaQVc U\p Sl`_\^V^Yp SbVTUQ `VaSdo XQUQhd YX _hVaVUY5 Q
XQUQhY5 b^pclV b Sl`_\^V^Yp5 [Q[ Y XQUQhY5 SliVUiYV YX b_bc_p^Yp R\_[Y6
a_S[Y5 bcQSYc S [_^Vg _hVaVUY7 1\T_aYc] ]_W^_ ]_UYeYgYa_SQcmC ^Q Slf_UV
YX R\_[Ya_S[Y XQUQhd bcQSYcm S ^QhQ\_ _hVaVUY5 Q ^V S Vݷ [_^Vg5 hc_Rl XQ6
UQhV5 U_\T_ WUQSiVZ [Q[_T_6c_ b_RlcYp5 ^V `aYf_UY\_bm WUQcm Vjݷ Y bS_VT_
`VaS_T_ [SQ^cQ SaV]V^YD `aY nc_]5 S`a_hV]5 Vbcm aYb[5 hc_ XQUQhY b`VgYQ\m6
^_ RdUdc _RaQjQcmbp [ bYbcV]V Y R\_[Ya_SQcmbp ^Q [_a_c[_V SaV]p5 hc_Rl
`_hcY baQXd `_\dhYcm b\VUdojYZ [SQ^c7

GY[\YhVb[_V `\Q^Ya_SQ^YV Y `\Q^Ya_SQ^YV ^Q _b^_SV _hVaVUY ^V `_UaQ6
Xd]VSQoc ^Y[Q[Yf `aY_aYcVc_S U\p Sl`_\^pV]lf XQUQhD ]VWUd cV] S aV6
Q\m^_bcY hQbc_ caVRdVcbp _U^Y] XQUQhQ] ^QX^QhYcm `_SliV^^lZ `aY_aYcVc5
hc_Rl5 ^Q`aY]Va5 db[_aYcm aVQ[gYo ^Q UVZbcSYp `_\mX_SQcV\p 1Y\Y [\YV^cQ5
Vb\Y aVhm YUݷc _ bVaSVaV25 c_TUQ [Q[ UadTY] dbcQ^_SYcm ^YX[YZ `aY_aYcVc5
hc_Rl _^Y Sl`_\^p\Ybm5 [_TUQ bYbcV]V R_\miV _VhVT^ݷ UV\Qcmݷ ‑ ^Q`aY]Va5
U_\TYV ]QcV]QcYhVb[YV aQbhݷcl5 aVXd\mcQc [_c_alf caVRdVcbp ^V ba_h^_7

3 ;7>7<ݷ ]l d`_]Y^Q\Y5 hc_ `a_gVbb ]_WVc _R\QUQcm USd]p b_bcQS\pojY6
]Y VT_ `aY_aYcVcQ ‑ bcQcYhVb[_Z5 XQUQSQV]_Z YXS^V5 Y UY^Q]YhVb[_Z5 `VaV6
bhYclSQV]_Z `\Q^Ya_SjY[_] `_ ]VaV Sl`_\^V^Yp XQUQh S bYbcV]V7 @a_bcVZ6
iYZ SQaYQ^c `\Q^Ya_SQ^Yp b USd]p b_bcQS\pojY]Y `aY_aYcVcQ SlT\pUYc
cQ[C UY^Q]YhVb[YZ `aY_aYcVc ]_WVc ]V^pcmbp _c ^d\p U_ ^V[_c_a_T_ ]Q[bY6
]Q\m^_T_ X^QhV^YpD `aY `_bcQ^_S[V XQUQhY ^Q Yb`_\^V^YV Vݷ UY^Q]YhVb[YZ
`aY_aYcVc _R^d\pVcbp5 Q UY^Q]YhVb[YZ `aY_aYcVc SbVf _bcQ\m^lf T_c_Slf
[ Sl`_\^V^Yo XQUQh dSV\YhYSQVcbp ^Q VUY^Ygd7 5\p `_bcQ^_S[Y ^Q Sl`_\6
^V^YV `\Q^Ya_SjYf SlRYaQVc XQUQhd5 Y]Vojdo ]Q[bY]Q\m^do bd]]d `aY6
_aYcVc_S ‑ bcQcYhVb[_T_ Y UY^Q]YhVb[_T_7 >V[_c_alV bYbcV]l `_XS_\p\Y
XQUQSQcm `a_gVbbQ] X^QhV^Yp bcQcYhVb[Yf `aY_aYcVc_S5 `aVSliQojYV ]Q[6
bY]Q\m^_ S_X]_W^_V UY^Q]YhVb[_V X^QhV^YVD S nc_] b\dhQV cQ[YV `a_gVbbl
]_Tdc XQfSQcYcm `a_gVbb_a Y U_\T_V SaV]p ^V UQSQcm Sl`_\^pcmbp `a_gVbbQ]
b R_\VV ^YX[Y] `aY_aYcVc_]7

3 b_SaV]V^^lf bYbcV]Qf `_U_R^_V c_WV S_X]_W^_5 ^_ S R_\VV TYR[_] SQaYQ^cV7 >Q6
`aY]Va5 S ?B U9>EH b `_]_jmo bYbcV]^_T_ SlX_SQ C3854hC5DC3854E<5B U\p `a_gVbbQ
]_W^_ XQUQcm cY` Yb`_\mXdV]_T_ `\Q^Ya_SjY[Q Y\Y5 c_h^VV5 aVWY] `\Q^Ya_SQ^Yp 1Q^6

B1^T\YZb[YZ cVa]Y^ XUVbm ‑ B?E>46B?29>7 @_`lc[Y `VaVSVbcY b\_S_ ݷgY[\YhVb[YZݷ _R6
aQc^_ ^Q Q^T\YZb[YZ ‑ SbVS_X]_W^lV 3I3<935 <??@ Y `a_hVV ‑ SVUdc [ `_\^_]d ^V`_^Y]Q^Yo7
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T\7 C3854E<9>7 @?<93I2C \LQNMh[[5 \LQNMhOROX5 \LQNMhX]QN[5 \LQNMhKJ]LQ Y \LQNMhRMUN7
?Rlh^lV `a_gVbbl Yb`_\mXdoc \LQNMhX]QN[7 AVWY]l \LQNMh[[ Y \LQNMhOROX ^QXl6
SQocbp aVWY]Q]Y _aVQ\m^_Tݷ SaV]V^Yݷ Y _c\YhQocbp UadT _c UadTQ `aY]V^pV]l]
Q\T_aYc]_] `\Q^Ya_SQ^Yp 1[?E>46[?29> Y\Y OROX25 ^_ `aY nc_] Y]Voc SbVTUQ XQSVU_6
]_ R_\VV Slb_[YZ `aY_aYcVc5 hV] SbV _bcQ\m^lV `a_gVbblD Y^QhV T_S_ap5 `aY ^Q\YhYY
S bYbcV]V T_c_S_T_ [ Sl`_\^V^Yo `a_gVbbQ5 Y]VojVT_ aVWY] \LQNMh[[ Y \LQNMhOROX5
\oR_Z UadT_Z `a_gVbb RdUVc b^pc b Yb`_\^V^Yp5 hc_Rl UQcm S_X]_W^_bcm aQR_cQcm `a_6
gVbbQ] aVQ\m^_T_ SaV]V^Y7 BQ]Y `a_gVbbl aVQ\m^_T_ SaV]V^Y aQX\YhQocbp X^QhV^Y6
V] bcQcYhVb[_T_ `aY_aYcVcQ5 [_c_alZ XQUQݷcbp _cUV\m^l] `QaQ]Vca_]7 5Y^Q]YhVb[Qp
b_bcQS\pojQp `aY_aYcVcQ U\p ncYf `a_gVbb_S _cbdcbcSdVc5 cQ[ hc_ `a_gVbbl b R_\VV
Slb_[Y] `aY_aYcVc_] SbVTUQ SlcVb^poc `a_gVbbl5 `aY_aYcVc [_c_alf ^YWV7

?c^_bYcV\m^_ `a_gVbb_S5 ^Qf_UpjYfbp S aVWY]V \LQNMhKJ]LQ5 pUa_ `aVU`_\QTQVc5
hc_ nc_ ݷc^lVݷbhݷ XQUQhY 1LY^62?E>425 [_c_al] ^dW^_ ]^_T_ `a_gVbb_a^_T_ SaV]V6
^Y5 ^_ U\p [_c_alf ^V [aYcYh^_ SaV]p aVQ[gYY7 @aY `aY^pcYY aViV^Yp pUa_ _cUQݷc
`aVU`_hcV^YV `a_gVbbQ]5 Y]VojY] aVWY] \LQNMhX]QN[5 `aVU`_\QTQp5 hc_ _^Y XQZ]dc
]V^miV SaV]V^YD S c_ WV SaV]p nc_c SQaYQ^c `aVU`_hcV^Yp ^V pS\pVcbp QRb_\oc^l]5
c_ Vbcm aQ^_ Y\Y `_XU^_ `a_gVbb S aVWY]V \LQNMhKJ]LQ Sbݷ WV `_\dhYc d`aQS\V^YV5
UQWV Vb\Y S bYbcV]V Y]Vocbp T_c_SlV [ Sl`_\^V^Yo `a_gVbbl S aVWY]V \LQNMhX]QN[7
>Q[_^Vg5 `a_gVbbl S aVWY]V \LQNMhRMUN Sl`_\^pocbp \Yim c_TUQ5 [_TUQ UadTYf XQUQh
^VcD [Q[ c_\m[_ `_pS\pVcbp T_c_SlZ [ Sl`_\^V^Yo `a_gVbb5 Y]VojYZ \oR_Z UadT_Z
aVWY]5 `a_gVbb S aVWY]V \LQNMhRMUN ^V]VU\V^^_ SlcVb^pVcbp7

?`YbQ^^_V SliV aViV^YV ^Q _b^_SV bcQcYhVb[_Z Y UY^Q]YhVb[_Z b_bcQS6
\pojYf `aY_aYcVcQ UQݷc S_X]_W^_bcm `_^pcm5 [Q[ S _RjYf hVacQf dbca_V^
`\Q^Ya_SjY[5 ^_ `aY ݷR_S_Z_\ݷ aVQ\YXQgYY cQ[_Z `\Q^Ya_SjY[ _[QXlSQVcbp
^VneeV[cYSV^ bQ] `_ bVRV5 _b_RV^^_ [_TUQ S bYbcV]V ]^_T_ T_c_Slf [ Sl`_\6
^V^Yo `a_gVbb_S7 3 bQ]_] UV\V5 `\Q^Ya_SjY[ `_\dhQVc d`aQS\V^YV5 [Q[ ]l
X^QV]5 `_ `aValSQ^Yo cQZ]VaQ5 Y nc_ `a_Ybf_UYc U_S_\m^_ hQbc_D Vb\Y b\_SQ
_R dSV\YhV^YY UY^Q]YhVb[_T_ `aY_aYcVcQ S_b`aY^pcm Rd[SQ\m^_5 c_ `\Q^Y6
a_SjY[d `aYUݷcbp `aY [QWU_] `_\dhV^YY d`aQS\V^Yp `a_ZcY `_ SbV]d b`Yb6
[d `a_gVbb_S5 T_c_Slf [ Sl`_\^V^Yo5 dSV\YhYcm [QWU_]d YX ^Yf X^QhV^YV
UY^Q]YhVb[_T_ `aY_aYcVcQ5 ^QZcY `a_gVbb b ]Q[bY]Q\m^_Z bd]]_Z `aY_aYcV6
c_S5 Y Vb\Y _^Q U_bcQc_h^_ Slb_[Q ‑ `_bcQSYcm nc_c `a_gVbb ^Q Sl`_\^V^YV5
SlcVb^YS _UY^ YX Sl`_\^pojYfbp 1\YR_ VUY^bcSV^^lZ Sl`_\^pojYZbp5 Vb\Y
S bYbcV]V c_\m[_ _UY^ `a_gVbb_a Y\Y `\Q^Ya_SQ^YV `a_YXS_UYcbp U\p [QW6
U_T_ `a_gVbb_aQ _cUV\m^_27 GY[\ `_ baQS^YcV\m^_ ^VR_\mi_]d 1S `aVUV\Qf
^Vb[_\m[Yf b_cV^ n\V]V^c_S2 b`Yb[d XQ^Y]QVc ^V cQ[ ]^_T_ SaV]V^Y5 ^_ `_6
b[_\m[d VT_ `aYf_UYcbp `a_T_^pcm5 ^Q`aY]Va5 clbphd aQX S bV[d^Ud5 `_cVaY
]_Tdc _[QXQcmbp XQ]Vc^l]Y7 ;a_]V c_T_5 ^V b\VUdVc XQRlSQcm5 hc_ Sbݷ nc_
`a_Ybf_UYc S _RaQR_chY[V `aValSQ^Yp5 c_ Vbcm `aY XQ`aVjݷ^^lf Q``QaQc6
^lf `aValSQ^Ypf7 @\ob [ c_]d VUSQ \Y ^V S_ SbVf b_SaV]V^^lf [_]`mocVaQf
Y]VVcbp R_\miV _U^_T_ `a_gVbb_aQ5 cQ[ hc_ U_bcd` [ b`Yb[d `a_gVbb_S `aY6
f_UYcbp bhYcQcm [aYcYhVb[_Z bV[gYVZ Y _aTQ^YX_SlSQcm SXQY]_Yb[\ohV^YV5
[_c_a_V5 S U_SVaiV^YV SbVT_5 ^V ]_WVc S_b`_\mX_SQcmbp R\_[Ya_S[_ZD S bQ]_]
UV\V5 R\_[Ya_S[Y _RVb`VhYSQocbp `\Q^Ya_SjY[_]5 ^_ ^V ]_WVc WV _^ _RVb6
`VhYcm Yf bQ] U\p bVRp5 ^V T_S_ap dWV _ c_]5 hc_ S _RaQR_chY[Qf `aValSQ^YZ
d ^Qb ^Vc [_^cV[bcQ `a_gVbbQ7 3 gV\_] `aYf_UYcbp `aYX^Qcm5 hc_ dbca_ZbcS_



>AA PUa_ bYbcV]lC SXT\pU XQ [d\Ybl

`\Q^Ya_SjY[Q ^dWUQVcbp S db_SVaiV^bcS_SQ^YYC Rd[SQ\m^l] _RaQX_] `VaV6
bhYclSQcm X^QhV^YV UY^Q]YhVb[_T_ `aY_aYcVcQ U\p SbVf Y]VojYfbp `a_gVb6
b_S b\Yi[_] U_\T_7

AVQ\m^_ bdjVbcSdojYV S b_SaV]V^^lf bYbcV]Qf `\Q^Ya_SjY[Y `aY]V^p6
oc Q\T_aYc]l5 `_XS_\pojYV `a_YXS_UYcm \oRlV `VaVbhݷcl c_\m[_ `aY `_6
bcQ^_S[V XQUQhY ^Q Sl`_\^V^YV Y `aY b^pcYY Vݷ b Sl`_\^V^Yp5 Q [Q[YV Rl c_
^Y Rl\_ gY[\l `_ SbV] Y]VojY]bp XQUQhQ] `aY nc_] `_\^_bcmo Yb[\ohQ6
ocbp7 >Q`aY]Va5 S b_SaV]V^^lf SVabYpf pUaQ U9>EH Yb`_\mXdVcbp cQ[ ^QXl6
SQV]lZ L?=@<5D5<I O19B \3854E<5B 1LO\D ^QXSQ^YV Rd[SQ\m^_ `VaVS_UYcbp [Q[
bcmo_^\_`ݷ b`aQSVU\YSlZ `\Q^Ya_SjY[25ݷ _b^_SQ^^lZ ^Q `aY^gY`V b`aQ6ݷ
SVU\YS_T_ UV\V^Ypݷ SaV]V^Y ]VWUd `a_gVbbQ]Y7 ?aTQ^YXdVcbp cQ[_V hVbc6ݷ
^_V UV\V^YVݷ U_S_\m^_ `a_bc_C U\p [QWU_T_ `a_gVbbQ `\Q^Ya_SjY[ `_]^Yc5
b[_\m[_ SaV]V^Y c_c db`V\ _caQR_cQcm5 Y SlRYaQVc U\p `_bcQ^_S[Y ^Q Sl6
`_\^V^YV cV XQUQhY5 [_c_alV ^Q cV[djYZ ]_]V^c `_\dhY\Y SaV]V^Y ]V^miV
UadTYf7 Hc_Rl _Rkpb^Ycm5 [Q[ nc_c `\Q^Ya_SjY[ aQR_cQVc5 `aVUbcQSY] bVRV
U\p ^QhQ\Q5 hc_ SbV `a_gVbbl S bYbcV]V bdjVbcSdoc b ]_]V^cQ ^QhQ\Q aQR_cl
bQ]_Z bYbcV]l7 ;_^Vh^_5 cQ[_V `aVU`_\_WV^YV ^V b__cSVcbcSdVc UVZbcSYcV\m6
^_bcY ^Y S [Q[_] SYUV5 ^_ ]l Sb[_aV dSYUY]5 [Q[ _c ^VT_ YXRQSYcmbp7

8QSVUݷ] U\p [QWU_T_ `a_gVbbQ `VaV]V^^do5 [_c_aQp RdUVc faQ^Ycm SaV6
]p 1Rd[SQ\m^_ SaV]p5 YX]VapV]_V S ^Q^_bV[d^UQf25 `aVU_bcQS\V^^_V UQ^^_]d
`a_gVbbd U_ ^Qbc_pjVT_ ]_]V^cQ7 3 [_UV pUaQ U9>EH ncQ `VaV]V^^Qp ‑ c_h^VV5
`_\V bcad[cdal5 bSpXQ^^_Z b `a_gVbb_] ‑ ^QXlSQVcbp FBE>D9=57 @a_U_\WQp
bhYcQcm5 hc_ SbV `a_gVbbl bcQac_SQ\Y S]VbcV b bYbcV]_Z5 _c]VcY]5 hc_ Ybf_U6
^_ FBE>D9=5 U\p SbVf `a_gVbb_S U_\W^Q Rlcm aQS^Q ^d\o5 SVUm _^Y Vjݷ ^V
db`V\Y ^QhQcm aQR_cd7 @\Q^Ya_SjY[ SlRYaQVc `a_gVbb b ^QY]V^miY] X^QhV6
^YV] FBE>D9=5 Y bcQSYc VT_ ^Q Sl`_\^V^YV5 `aVU_bcQSYS V]d [SQ^c SaV]V^Y5
U\Y^Q [_c_a_T_5 hc_ SQW^_5 _`aVUV\pVcbp X^QhV^YV] `aY_aYcVcQ ‑ f_a_i_
X^Q[_]l] ^Q] >935 F1<E5 1b]7 7B27>7<ݷ @_ YbcVhV^YY nc_T_ [SQ^cQ `\Q^Ya_S6
jY[ b^Y]QVc `a_gVbb b Sl`_\^V^Yp Y S_XSaQjQVc VT_ S _hVaVUm5 dSV\YhYS VT_
FBE>D9=5 1Rd[SQ\m^_12 ^Q hYb\_ ^Q^_bV[d^U5 b__cSVcbcSdojVV [SQ^cd SaV]V6
^Y5 [_c_alZ c_\m[_ hc_ Rl\ `a_gVbbd `aVU_bcQS\V^ Y Y] Yb`_\mX_SQ^5 `_b\V
hVT_ b^_SQ SlRYaQVc `a_gVbb b ^QY]V^miY] X^QhV^YV] FBE>D9=57

@_b[_\m[d [SQ^cl SaV]V^Y5 [Q[ ]l dWV `_^p\Y5 ]_Tdc aQX\YhQcmbp `_
bS_VZ U\Y^V5 S _hVaVUY ^Q Sl`_\^V^YV ]_Tdc Rlbca_ b[_`Ycmbp `a_gVbbl b
U_S_\m^_ R_\miY] aQXRa_b_] X^QhV^YZ _caQR_cQ^^_T_ SaV]V^Y5 cQ[ hc_ `\Q6
^Ya_SjY[d ^dW^_ b_UVaWQcm _hVaVUm S SYUV5 d`_apU_hV^^_] `_ X^QhV^Yo
FBE>D9=55 Y d]Vcm neeV[cYS^_ SbcQS\pcm S ncd _hVaVUm n\V]V^cl b b_faQ^V6
^YV] d`_apU_hV^^_bcY7 @\Q^Ya_SjY[ LO\ U\p nc_T_ Yb`_\mXdVc bcad[cdad
UQ^^lf5 YXSVbc^do [Q[ [aQb^_6hݷa^_V UVaVS_ ‑ aQX^_SYU^_bcm bQ]_RQ\Q^bY6
adojVT_bp US_Yh^_T_ UVaVSQ `_Yb[Q7

HYcQcV\m ]_WVc _RaQcYcm S^Y]Q^YV5 hc_ ]l ^V aQXRYaQ\Y aQR_cd b_ b\_W^l]Y
bcad[cdaQ]Y UQ^^lfD S `VaS_] c_]V5 aQbb[QXlSQp _ US_Yh^lf UVaVSmpf `_Yb[Q5 ]l
_R_i\Y S^Y]Q^YV] Q\T_aYc]l Yf RQ\Q^bYa_S[Y5 _TaQ^YhYSiYbm XQ]VhQ^YV]5 hc_ cQ[YV
bdjVbcSdoc7 Nc_ Rl\_ bUV\Q^_ S`_\^V ^Q]VaV^^_C c_c da_SV^m X^Q^YZ Y ^QSl[_S5 ^Q
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[_c_alZ aQbbhYcQ^ cV[bc `VaS_T_ c_]Q5 U\p _bS_V^Yp cVf WV [aQb^_6hݷa^lf UVaVSmVS
pS^_ ^VU_bcQc_hV^7

=l ^QUVV]bp5 hc_ bVZhQb5 `_Uf_Up [ [_^gd caVcmVT_ c_]Q5 hYcQcV\m dWV T_c_S [ S_b6
`aYpcYo fYca_b`\VcV^YZ b\_W^lf bcad[cda UQ^^lfD dU_S\VcS_aYcm bS_ݷ \oR_`lcbcS_
_c^_bYcV\m^_ [aQb^_6hݷa^lf UVaVSmVS Y UadTYf ]Vc_U_S `_bca_V^Yp bRQ\Q^bYa_SQ^^lf
UVaVSmVS `_Yb[Q hYcQcV\m ]_WVc5 S_b`_\mX_SQSiYbm [^YTQ]Y dAf5 dBf Y d:9f7 3bV ncY [^YTY
d`_]Y^Q\Ybm Y S `VaS_] c_]V5 ^_ bVZhQb5 S_X]_W^_5 d SQb `_\dhYcbp \dhiV7 3`a_hV]5
U\p `_^Y]Q^Yp c_T_5 [Q[ Y]V^^_ aQR_cQVc `\Q^Ya_SjY[ LO\5 ^V _RpXQcV\m^_ S UVcQ6
\pf YXdhQcm [aQb^_6hݷa^lV UVaVSmp5 U_bcQc_h^_ X^Qcm5 hc_ _`VaQgYY SbcQS[Y5 `_Yb[Q Y
dUQ\V^Yp n\V]V^cQ U\p cQ[_T_ UVaVSQ Sl`_\^pocbp U_bcQc_h^_ Rlbca_7

3 UVaVSV `_Yb[Q `a_gVbbl5 db`VSiYV _caQR_cQcm ]V^miV UadTYf5 _[QXlSQ6
ocbp b\VSQD `\Q^Ya_SjY[d _bcQݷcbp c_\m[_ SlRaQcm [aQZ^YZ \VSlZ n\V]V^c5
YXkpcm VT_ YX UVaVSQ Y `_bcQSYcm b__cSVcbcSdojYZ `a_gVbb ^Q Sl`_\^V^YV5
Q XQcV] SVa^dcm n\V]V^c S UVaVS_ dWV b ^_Sl] 1dSV\YhV^^l]2 X^QhV^YV]
FBE>D9=55 cQ[ hc_ VT_ ^_SQp `_XYgYp _[QWVcbp TUV6c_ R\YX[_ [ `aQS_]d [aQo
UVaVSQ7 @_\dhQVcbp5 hc_ `a_gVbbl S UVaVSV `_bcV`V^^_ `a_USYTQocbp b`aQSQ
^Q\VS_5 cQ[ hc_ aQ^_ Y\Y `_XU^_ [QWUlZ YX T_c_Slf [ Sl`_\^V^Yo `a_gVbb_S
1Q S UVaVSV ^Qf_Upcbp c_\m[_ cQ[YV2 `_\dhYc bS_Z [SQ^c SaV]V^Y7

3Va^ݷ]bp cV`Vam [ ^QiV]d 1U_S_\m^_ RVXd]^_]d2 `aVU`_\_WV^Yo5 hc_
SbV `a_gVbbl bcQac_SQ\Y S]VbcV b bYbcV]_Z7 =l `aV[aQb^_ X^QV]5 hc_ cQ[_T_
Rlcm ^V ]_WVc5 cV] R_\VV hc_ `a_gVbbl `aYf_UYcbp `_]VjQcm S _hVaVUm ^Q
Sl`_\^V^YV ^V c_\m[_ `aY Yf bcQacV5 ^_ Y `aY Slf_UV YX R\_[Ya_S[Y5 Y [Q[
aQX b ncY] d _`YbQ^^_T_ `aY^gY`Q `\Q^Ya_SQ^Yp Y]Vocbp pS^lV `a_R\V]l7
3 bQ]_] UV\V5 `dbcm ^QiQ bYbcV]Q XQTadXY\Qbm hQb ^QXQU5 Y hVaVX ^VR_\mi_V
SaV]p `_b\V XQTadX[Y S bYbcV]V bcQac_SQ\ `a_gVbb5 Q[cYS^_ Yb`_\mXdojYZ
`a_gVbb_a^_V SaV]p7 ; cV[djV]d ]_]V^cd nc_c `a_gVbb ]_T _caQR_cQcm5 [
`aY]Vad5 :999 bV[d^U `a_gVbb_a^_T_ SaV]V^Y5 c7 V7 VT_ X^QhV^YV FBE>D9=5 Rd6
UVc aQS^_ 1012 1^Q`_]^Y]5 hc_ VUY^YgQ YX]VaV^Yp cdc ‑ ^Q^_bV[d^Ul5 c_ Vbcm
]Y\\YQaU^lV U_\Y bV[d^Ul27 6b\Y cV`Vam ^_SlZ `a_gVbb5 c_\m[_ hc_ XQ`d6
jV^lZ ^Q Sl`_\^V^YV5 `_bcQSYcm S _hVaVUm b ^d\VSl] X^QhV^YV] FBE>D9=5 ‑
hc_ Sa_UV Rl \_TYh^_ ^Q `VaSlZ SXT\pU5 SVUm _^ Vjݷ ^V db`V\ `_aQR_cQcm ‑ c_
`\Q^Ya_SjY[ ^QU_\T_ XQRdUVc `a_ bcQado XQUQhd5 SY^_S^do \Yim S c_]5 hc_
_^Q db`V\Q ^QhQcm aQR_cd aQ^miV7 BVaSVa^l] XQUQhQ]5 aQR_cQojY] T_UQ]Y5
S cQ[_Z bYbcV]V S__RjV `VaVbcQ^Vc U_bcQSQcmbp SaV]p7

?`YbQ^^Qp `a_R\V]Q Y]VVc _hV^m `a_bc_V aViV^YVC `\Q^Ya_SjY[ `_]^Yc
^QY]V^miVV X^QhV^YV FBE>D9=5 baVUY SbVf n\V]V^c_S _hVaVUY5 Y Y]V^^_ VT_
1Q ^V ^_\m12 `aYbSQYSQVc `_\p] FBE>D9=5 U\p ^_Slf XQUQh7 @_\dhQVcbp5 hc_
FBE>D9=5 cV`Vam ^V aQS^Q5 bca_T_ T_S_ap5 SaV]V^Y5 [_c_a_V S UVZbcSYcV\m6
^_bcY db`V\ _caQR_cQcm `a_gVbbD `a_ ncd `VaV]V^^do ]_W^_ b[QXQcm c_\m[_
c_5 hc_ _^Q aQbcݷc S b__cSVcbcSYY b SaV]V^V]5 SlUV\pV]l] `a_gVbbd5 ^_ S
Vݷ cV[djVZ SV\YhY^V b[\QUlSQocbp _caQR_cQ^^_V SaV]p Y ^V[_V ^QhQ\m^_V
X^QhV^YV5 _`aVUV\pV]_V ]_]V^c_] b_XUQ^Yp XQUQhY7

?bcQݷcbp `_^pcm5 hc_ UV\Qcm b `a_gVbbQ]Y5 Slf_UpjY]Y YX aVWY]Q R\_6
[Ya_S[Y7 @a_bcVZiY] aViV^YV] Rl\_ Rl `_bcd`Qcm b ^Y]Y cQ[ WV5 [Q[ `_6
bcd`Qoc b ^_Sl]Y `a_gVbbQ]YC XQ^_bYcm S FBE>D9=5 cV[djVV ]Y^Y]Q\m^_V



>B9 PUa_ bYbcV]lC SXT\pU XQ [d\Ybl

X^QhV^YV Y `_]VjQcm `a_gVbb S ^QhQ\_ _hVaVUY 1\VSlZ [aQZ UVaVSQ25 ^_ nc_
^V b_SbV] `aQSY\m^_5 `_b[_\m[d S R\_[Ya_S[V `a_gVbb ]_T `a_SVbcY ]V^miV
SaV]V^Y5 hV] UadTYV 1T_c_SlV [ Sl`_\^V^Yo2 `a_gVbbl `a_S_Upc S _WYUQ6
^YY7 @_nc_]d `\Q^Ya_SjY[ `_bcd`QVc hdcm fYcaVVC Vb\Y `aY Slf_UV YX R\_[Y6
a_S[Y X^QhV^YV FBE>D9=5 ]V^miV cV[djVT_ ]Y^Y]Q\m^_T_5 c_ `aYbSQYSQVcbp
]Y^Y]Q\m^_V X^QhV^YV 1hc_Rl ^V UQSQcm `a_gVbbd ^Vb`aQSVU\YS_T_ `aVY]d6
jVbcSQ25 S `a_cYS^_] b\dhQV X^QhV^YV FBE>D9=5 b_faQ^pVcbp RVX YX]V^V^YZ7
6bcm Y UadTYV fYca_bcY5 bSpXQ^^lV b `\Q^Ya_SjY[_] LO\D `_Ua_R^_bcY ]_W6
^_ dX^Qcm S [^YTV d::f5 Q cQ[WV YX `_bSpjݷ^^_T_ nc_]d `\Q^Ya_SjY[d cV[bcQ
d:Af YX U_[d]V^cQgYY `_ pUad U9>EH7

A7;7<7 ?RaQR_c[Q bYT^Q\_S

BYT^Q\l 5 [_c_alV ]l aQbb]QcaYSQ\Y S 5=:7>7<ݷ `aY _RbdWUV^YY dbca_Z6
bcSQ pUaQ Y^cVaVb^l ^VcaYSYQ\m^_bcmo aVQ\YXQgYY Yf U_bcQS[Y7 C_h^VV5
^VcaYSYQ\m^_bcmo _c\YhQVcbp \Yim _UY^ SQaYQ^c UYb`_XYgYY bYT^Q\Q ‑
Sl`_\^V^YV ed^[gYY6_RaQR_chY[Q7

?RbdWUQp aQR_cd b bYT^Q\Q]Y5 ]l _c]VcY\Y5 hc_ ed^[gYp6_RaQR_chY[
SlXlSQVcbp Sݷ bQ]lZ ^V_WYUQ^^lZ ]_]V^c5ݷ hc_ caVRdVc _`aVUV\ݷ^^_Z _bc_6
a_W^_bcYC YX _RaQR_chY[_S bYT^Q\_S ^V\mXp SlXlSQcm ed^[gYY5 ]_UYeYgY6
adojYV b[_\m[_6^YRdUm b\_W^lV bcad[cdal UQ^^lf XQ `aVUV\Q]Y bQ]_T_
_RaQR_chY[Q7 B c_h[Y XaV^Yp aQR_cQojVT_ `a_gVbbQ ]_]V^c SlX_SQ _RaQR_c6
hY[Q UVZbcSYcV\m^_ ^Qbcd`QVc ^V_WYUQ^^_5 `_b[_\m[d5 [Q[ ]l X^QV]5 b^pcYV
b Sl`_\^V^Yp Y _RaQc^Qp `_bcQ^_S[Q ^Q Sl`_\^V^YV `a_Ybf_Upc U\p `a_gVbbQ
1c_h^VV5 U\p VT_ `_\mX_SQcV\mb[_Z hQbcY ‑ c_Z `_\mX_SQcV\mb[_Z `a_TaQ]]l5
[_c_aQp S [ݷ^ Sl`_\^pVcbp2 b_SVaiV^^_ `a_XaQh^_5 c_ Vbcm `a_gVbb ^V ]_WVc
_cb\VUYcm ncY ]_]V^cl7 >_5 _RbdWUQp dbca_ZbcS_ pUaQ bYbcV]l5 ]l ]_WV]
d[QXQcm S`_\^V _`aVUV\ݷ^^lZ ]_]V^c5 [_TUQ 1[_^[aVc^_12 SlXlSQVcbp Y Sl6
`_\^pVcbp _RaQR_chY[ bYT^Q\Q7

3 =:7>7<ݷ ]l _c]VcY\Y5 hc_ S _`aVUV\ݷ^^_] b]lb\V _RaQR_chY[ bYT^Q6
\Q SlXlSQVcbp `ap]_ YX pUaQ7 >Q bQ]_] UV\V nc_5 [_^Vh^_ WV5 ^V cQ[7 @aY
`ap]_] SlX_SV ed^[gYY YX [_UQ pUaQ _^Q bQ]Q c_WV RdUVc Sl`_\^pcmbp S
aVWY]V pUaQ5 c7 V7 S `aYSY\VTYa_SQ^^_] aVWY]V G@5 ^_ nc_5 [Q[ ]l X^QV]5
[QcVT_aYhVb[Y ^VU_`dbcY]_ U\p ed^[gYY5 ^Qf_UpjVZbp S `_\mX_SQcV\mb[_Z
`a_TaQ]]V7 @_nc_]d pUa_ `_bcd`QVc fYcaVV7

@aVWUV SbVT_ _c]VcY]5 hc_ S cVa]Y^Qf pUaQ ]_W^_ _`aVUV\ݷ^^_ b[QXQcm5
S [Q[_Z ]_]V^c RdUVc SlXSQ^ _RaQR_chY[ bYT^Q\Q7 6b\Y `a_gVbbd Rl\ 1S \o6
R_Z ]_]V^c SaV]V^Y2 _c`aQS\V^ bYT^Q\5 UYb`_XYgYp [_c_a_T_ `aVU`_\QTQVc
SlX_S _RaQR_chY[Q5 c_ nc_c _RaQR_chY[ baQR_cQVc5 [_TUQ `a_gVbb S _hVaVU^_Z
aQX RdUVc `VaVf_UYcm YX b_bc_p^Yp Sl`_\^V^Yp S pUaV S b_bc_p^YV Sl`_\^V6
^Yp S _TaQ^YhV^^_] aVWY]V 1b]7 aYb7 A7; ^Q bca7 >A;27 CQ[Yf bYcdQgYZ ]_W6
^_ `VaVhYb\Ycm caYC `_bcQ^_S[Q `a_gVbbQ ^Q Sl`_\^V^YV `_b\V _WYUQ^Yp S
aVWY]V T_c_S^_bcY5 S_XSaQc YX bYbcV]^_T_ SlX_SQ 1^VSQW^_5 R\_[Ya_SQ\bp
`a_gVbb S nc_] SlX_SV Y\Y ^Vc2 Y S_XSaQc [ Sl`_\^V^Yo `_b\V S_X^Y[^_SV6



A7;7 D`aQS\V^YV `a_gVbbQ]Y >B:

^Yp Yb[\ohYcV\m^_Z bYcdQgYY 1S^dcaV^^VT_ `aValSQ^Yp25 Vb\Y b__cSVcbcSd6
ojYZ bYT^Q\ 1\RP\NP_5 \RPOYN5 \RPK^\ Y\Y \RPRUU2 `a_gVbb_] `VaVfSQhV^
Y\Y YT^_aYadVcbp7

3_ SbVf b\dhQpf `VaVU `VaVUQhVZ d`aQS\V^Yp S `_\mX_SQcV\mb[YZ aVWY]
pUa_ `a_SVapVc5 ^Vc \Y U\p `a_gVbbQ `_bcd`YSiYf bYT^Q\_S5 UYb`_XYgYp [_6
c_alf `aVU`_\QTQVc Sl`_\^V^YV _RaQR_chY[Q5 Y Vb\Y cQ[_Z bYT^Q\ ^QZUV^5
`a_Ybf_UYc ^Vhc_5 \dhiV SbVT_ fQaQ[cVaYXdV]_V b\_S_b_hVcQ^YV] 2<13; =1793C
pUa_ ^Q`ap]do ]_UYeYgYadVc bcV[ `a_gVbbQ cQ[5 hc_Rl ^Q SVaiY^V bcV[Q
S_X^Y[ bcV[_SlZ eaVZ]:9 U\p Sl`_\^V^Yp _RaQR_chY[Q bYT^Q\Q ‑ cQ[_Z WV5
[Q[ Vb\Y Rl _RaQR_chY[ Rl\ SlXSQ^ bQ]_Z `a_TaQ]]_Z5 XQ Yb[\ohV^YV] c_T_5
hc_ QUaVb S_XSaQcQ S nc_] bcV[_S_] eaVZ]V c_WV ݷfYcalZݷ ‑ _^ d[QXlSQVc ^Q
XQaQ^VV aQX]Vjݷ^^lZ pUa_] S SYacdQ\m^_] QUaVb^_] `a_bcaQ^bcSV `a_gVbbQ
[db_hV[ ]QiY^^_T_ [_UQ5 aVQ\YXdojYZ _U^_ `a_bc_V UVZbcSYVC _RaQjV^YV [
bYbcV]^_]d SlX_Sd C97B5DEB>7 Nc_c SlX_S `aYS_UYc bcV[ `a_gVbbQ S Ybf_U^_V
b_bc_p^YV5 S_bbcQ^QS\YSQVc `aVW^VV b_bc_p^YV ]Qb[Y bYT^Q\_S 1b]7 bca7 <@;2
Y Sl`_\^pVc ^V[_c_ado UadTdo aQR_cd `_ \Y[SYUQgYY `_b\VUbcSYZ bc_\m
^V_Rlh^_T_ SlX_SQ ed^[gYY7

BQ] `_ bVRV SlX_S _RaQR_chY[Q UV\QVcbp b_SbV] `a_bc_C S bcad[cdaV b_bc_6
p^Yp `a_gVbbQ S `_\V5 faQ^pjVV X^QhV^YV aVTYbcaQ NRY 1^Q UadTYf `\Qce_a6
]Qf ‑ S b__cSVcbcSdojYZ aVTYbca5 YTaQojYZ a_\m d[QXQcV\p ^Q cV[djdo
]QiY^^do [_]Q^Ud25 XQ^_bYcbp QUaVb Sf_UQ S cV\_ ed^[gYY6_RaQR_chY[Q5
`_b\V hVT_ `a_YXS_UYcbp S_XSaQc d`aQS\V^Yp [_Ud `a_gVbbQ ‑ bQ]l] _Rlh6
^l] _RaQX_]D ^_ `_b\V SbVf _`YbQ^^lf ^Q]Y cQ^gVS d`aQS\V^YV `aY nc_]
`_\dhQVc ed^[gYp6_RaQR_chY[5 _caQRQclSQVc5 Sl`_\^pVc bS_o Y^bcad[gYo
[N] S_XSaQcݷ1 d`aQS\V^Yp25ݷ hc_ `aYS_UYc5 [Q[ ]l dWV b[QXQ\Y5 [ SlX_Sd
C97B5DEB>7 =VWUd `a_hY]5 S_XSaQc YX C97B5DEB> c_WV `aVUbcQS\pVc b_R_Z
bYcdQgYo `VaVf_UQ `a_gVbbQ YXݷ pUaQݷ [ _Rlh^_]d Sl`_\^V^Yo5 cQ[ hc_
XUVbm pUa_ S`_\^V ]_WVc SlXSQcm _RaQR_chY[ b\VUdojVT_ bYT^Q\Q5 Vb\Y _^
db`V\ `aYZcY7

@_^Y]Q^YV c_T_5 [Q[ aVQ\YX_SQ^l SlX_Sl _RaQR_chY[_S bYT^Q\_S5 `a_\Y6
SQVc bSVc ^Q ]^_TYV Qb`V[cl _RaQR_c[Y bYT^Q\_S5 [_c_alV U_ bVZ `_al ]_T\Y
_bcQSQcmbp ^V`_^pc^l]Y7 CQ[5 ]l d`_]Y^Q\Y aQ^VV5 hc_ bYT^Q\l _R\QUQoc
bS_ZbcS_] Cݷb[\VYSQcmbpݷ Vb\Y _c`aQSYcm `a_gVbbd `_UapU ]^_T_ bYT^Q\_S
b _U^Y] Y cV] WV ^_]Va_]5 `a_gVbb S Yc_TV S`_\^V ]_WVc `_\dhYcm c_\m[_
_UY^ cQ[_Z bYT^Q\7 5V\_ S c_]5 hc_ eQ[c `_\dhV^Yp `a_gVbb_] bYT^Q\Q pUa_
_c]VhQVc SXSVUV^YV] e\QTQ5 c_ Vbcm XQ^VbV^YV] VUY^Ygl S b__cSVcbcSdojYZ
aQXapU _Rlh^_Z hVclaݷfRQZc^_Z gV\_Z `VaV]V^^_Z5 bSpXQ^^_Z b `a_gVbb_]7
@VaVU SlX_S_] _RaQR_chY[Q bYT^Q\Q nc_c e\QT bRaQblSQVcbp S ^_\m7 ?hVSYU6
^_5 hc_ Vb\Y `a_U_\WQcm ݷR_]RYcmݷ `a_gVbb bYT^Q\Q]Y b cV] WV ^_]Va_] ^Q
`a_cpWV^YY SaV]V^^�_T_ `VaY_UQ U_ R\YWQZiVT_ `VaVf_UQ `a_gVbbQ YXݷ pU6
aQ S oXVab`VZb5ݷ c_ [QWUlZ cQ[_Z bYT^Q\ `aYSVUݷc [ `_Sc_a^_]d SXSVUV^Yo
e\QTQ5 [_c_alZ Y cQ[ dWV SXSVU7^ݷ

:96b\Y Sl `_hdSbcS_SQ\Y [Q[do6c_ ^VdSVaV^^_bcm5 dSYUVS cVa]Y^ bcV[_SlZݷ eaVZ]5ݷ
SVa^YcVbm [ `VaS_]d c_]d Y `VaVhYcQZcV T\QSd <7<7



>B; PUa_ bYbcV]lC SXT\pU XQ [d\Ybl

;a_]V c_T_5 bcQ^_SYcbp `_^pc^_5 `_hV]d _RaQRQclSQV]lV bYT^Q\l `aV6
alSQoc aQR_cd R\_[YadojYf bYbcV]^lf SlX_S_SC U\p _RaQR_c[Y bYT^Q\Q
^dW^_ SVa^dcmbp S _TaQ^YhV^^lZ aVWY]5 c_ Vbcm `aV[aQcYcm Sl`_\^V^YV
bYbcV]^_T_ SlX_SQ5 SVa^dcmbp YX ^VT_7 3`a_hV]5 [Q[ ]l X^QV]5 b_SaV]V^^lV
pUaQ ]_W^_ `_`a_bYcm QSc_]QcYhVb[Y S_XSaQjQcmbp `_b\V nc_T_ [ Sl`_\^V6
^Yo `aVaSQ^^lf bYbcV]^lf SlX_S_S ‑ cQ[_Z S_XSaQc c_WV _aTQ^YXdVc SlX_S
C97B5DEB>D aQR_cQVc nc_ ^V U\p SbVf R\_[YadojYf bYbcV]^lf SlX_S_S5 hc_
U_RQS\pVc Vjݷ R_\miV `dcQ^Ygl7

Hc_Rl \dhiV `_[QXQcm Sbo T\dRY^d YXSaQjݷ^^_bcY `a_Ybf_UpjVT_5 `_`lcQV]bp
_`YbQcm Vjݷ _U^d S_X]_W^_bcm5 bSpXQ^^do b _RaQR_chY[Q]Y bYT^Q\_S5 ^_ U\p nc_T_
b^QhQ\Q `aYUݷcbp aQbb[QXQcm _ `QaV bcQ^UQac^lf RYR\Y_cVh^lf ed^[gYZ5 [_c_alV5
S_X]_W^_5 d]Vbc^VV Rl\_ Rl _`YbQcm aQ^miV ‑ S T\QSQf5 `_bSpjݷ^^lf bcQ^UQac^_Z
RYR\Y_cV[V pXl[Q BYD S_c c_\m[_ UV\Qcm nc_T_ _hV^m ^V f_cV\_bm5 Y bVZhQb bcQ^Vc pb^_5
`_hV]d7 Nc_ ed^[gYY C5D:=@ Y <?>7:=@C

9>D C5D:=@1:=@h2E6 5>F2D
F?94 <?>7:=@1:=@h2E6 5>F5 9>D F1<2D

>Q bQ]_] UV\V C5D:=@ _Rlh^_ ]Q[a_b5 Q ^V ed^[gYp5 hc_ WV [QbQVcbp cY`Q :=@h2E65 c_
_^ S R_\miY^bcSV b\dhQVS `aVUbcQS\pVc b_R_Z ]QbbYS5 hc_ Y `_XS_\pVc `VaVUQSQcm VT_
S _RV ed^[gYY RVX `aY]V^V^Yp _`VaQgYY SXpcYp QUaVbQ5 UQWV Vb\Y nc_ UVZbcSYcV\m^_
ed^[gYY7 3lXSQS C5D:=@5 ]l `aY nc_] ݷ[b_faQ^pVݷ cV[djVV b_bc_p^YV Sl`_\^V^Yp ‑
`_`a_bcd T_S_ap5 cV[djdo `_XYgYo S `a_TaQ]]V Y cV[djVV `_\_WV^YV d[QXQcV\p bcV[Q7
BQ]Q C5D:=@ `aY nc_] S_XSaQjQVc 97

@VaV]V^^Qp 5>F ݷUVZbcSYcV\m^Qݷ U_ cVf `_a5 `_[Q `a_U_\WQVc bdjVbcS_SQcm bcV6
[_SlZ eaVZ]5 YX [_c_a_T_ SlXSQ\Y C5D:=@5 c_ Vbcm `_[Q SlXSQSiQp Vݷ ed^[gYp ^V
SVa^ݷc d`aQS\V^YV7 3 cVhV^YV SbVT_ nc_T_ SaV]V^Y ]_W^_ ‑ YX c_Z WV ed^[gYY Y\Y YX
\oR_Z ed^[gYY5 SlXSQ^^_Z YX ^Vݷ `ap]_ Y\Y [_bSV^^_ ‑ SVa^dcmbp [ b_bc_p^Yo Sl6
`_\^V^Yp5 XQ`_]^V^^_]d b `_]_jmo C5D:=@7 5\p nc_T_ SlXlSQVcbp ed^[gYp <?>7:=@D
`VaSl] `QaQ]Vca_] _^Q `_\dhQVc `VaV]V^^do5 b_UVaWQjdo ݷXQ[_^bVaSYa_SQ^^_Vݷ b_6
bc_p^YV5 Q Sc_al] ‑ ^V[_V gV\_hYb\V^^_V X^QhV^YV5 [_c_a_V U_\W^_ Rlcm ^V^d\VSl]7
3lT\pUYc S_XSaQcݷ S `a_i\_Vݷ cQ[5 [Q[ RdUc_ ed^[gYp C5D:=@ S c_] WV bQ]_] ]VbcV
b^_SQ SVa^d\Q d`aQS\V^YV5 c_\m[_ ^Q nc_c aQX _^Q S_XSaQjQVc ^V ^_\m5 Q c_ X^QhV^YV5
[_c_a_V <?>7:=@ `_\dhY\Q Sc_al] `QaQ]Vca_]7 ?c]VcY]5 hc_5 [_^Vh^_5 `aY nc_] S_b6
bcQ^QS\YSQVcbp c_\m[_ `_XYgYp Sl`_\^V^Yp Y `aY^dUYcV\m^_ \Y[SYUYadocbp SbV R_\VV
`_XU^YV bcV[_SlV eaVZ]l5 ^_ ^Y[Q[YV `_R_h^lV neeV[cl5 S c_] hYb\V `aYbSQYSQ^Yp
T\_RQ\m^l] `VaV]V^^l]5 ^QXQU ^V _c[QclSQocbp7

@aY]VhQcV\m^_ b[QXQ^^_V S U_[d]V^cQgYY ^Q ncY ed^[gYY U\p b\dhQp5 Vb\Y `a_6
TaQ]]Ybcd `aYUݷc S T_\_Sd SlXSQcm <?>7:=@ U\p b_faQ^ݷ^^_T_ b_bc_p^Yp `_b\V c_6
T_5 [Q[ ed^[gYp5 S [_c_a_Z b_bc_p^YV Rl\_ 5ݷ_^d`Q[_SQݷ dWV SVa^d\Q d`aQS\V^YV7
3 Q^T\YZb[_] _aYTY^Q\V nc_ XSdhYc \Q[_^Yh^_ Y ^Q dUYS\V^YV `_^pc^_C D?D1< 381?C
9C 7E1B1>D5547

AVQ\YXQgYp ncYf ed^[gYZ U_bcQc_h^_ _hVSYU^Q5 f_cp Y caVRdVc `aY]V^V^Yp Qb6
bV]R\Va^lf SbcQS_[7 6b\Y T_S_aYcm _R YXdhQSiVZbp ^Q]Y bYbcV]V aVTYbca_S 9<A?5 c_
C5D:=@ XQ`YblSQVc S NJa X^QhV^YV 95 XQ`YblSQVc S 5>F X^QhV^Yp aVTYbca_S N\Y Y NRY Y
Sl`_\^pVc [N]D <?>7:=@ [_`YadVc bS_Z `QaQ]Vca F1< S NJa5 `_b\V hVT_ S_bbcQ^QS\YSQ6
Vc X^QhV^Yp N\Y Y NRY YX `QaQ]VcaQ F1<5 hc_ `aYS_UYc [ `_Sc_a^_]d Sl`_\^V^Yo [N]
S cV\V C5D:=@5 bcV[ `aY nc_] ^Qf_UYcbp S c_] WV SYUV5 S [_c_a_] Rl\ ^Q ]_]V^c Vݷ



A7;7 D`aQS\V^YV `a_gVbbQ]Y >B<

`VaS_T_ SlX_SQ5 ^_ S NJa cV`Vam ^V ^_\m5 Q ^_S_V X^QhV^YV ‑ VT_6c_ ed^[gYp C5D:=@ Y
ݷS_XSaQjQVcݷ ^Q bVZ aQX7

8QhV] ^dW^l ncY ed^[gYY5 hYcQcV\m RVX cadUQ ]_WVc U_TQUQcmbp bQ]5 Vb\Y WV b
ncY] S_X^Y[^dc b\_W^_bcY ‑ \dhiV RdUVc _c\_WYcm nc_c S_`a_b U_ `_b\VU^VT_ c_]Q
^QiVZ [^YTY5 TUV5 `_]Y]_ `a_hVT_5 RdUVc _`YbQ^ ]VfQ^YX] _RaQR_c[Y Yb[\ohV^YZ S
pXl[V BY44 Y ^V[_c_alf UadTYf pXl[QfD U\p cVf5 [c_ X^QVc5 _ hݷ] aVhm5 b[QWV]5 hc_
C5D:=@ Y <?>7:=@ ^dW^l `aY]Va^_ U\p c_T_ WV bQ]_T_7 5QUY] c_\m[_ _UY^ b_SVcC Vb\Y
Sl ]_WVcV RVX ^Yf _R_ZcYbm5 \dhiV _R_ZUYcVbm7 =l _c^oUm ^V b\dhQZ^_ aViY\Y ^V
aQbb]QcaYSQcm Yf S hQbcY5 `_bSpjݷ^^_Z pXl[d BY7

CV`Vam5 X^Qp _ bdjVbcS_SQ^YY U\Y^^lfݷ `alW[_Sݷ 1Rd[SQ\m^lZ `VaVS_U b\_S <?>7
:E=@2 Y `aVUbcQS\pp5 [Q[ _^Y aVQ\YX_SQ^l5 _c]VcY]5 hc_ U\Y^^lZ `alW_[ ]_W^_ Sl6
`_\^Ycm YX^dcaY _RaQR_chY[Q bYT^Q\Q7 1Sc_a Sl^dWUV^ `aYX^Qcm5 hc_ Yb`lcQ\ YXapU6
^lZ i_[5 [_TUQ ]^_T_ \Vc ^QXQU S`VaSlV dX^Q\ _R nc_Z S_X]_W^_bcY7 CV] ^V ]V^VV5
cQ[Qp S_X]_W^_bcm ^V c_\m[_ Vbcm5 ^_ U\p ^Vݷ UQWV `aVUdb]_caV^l b`VgYQ\m^lV SQaY6
Q^cl ed^[gYZC

9>D C97C5D:=@1C97:=@h2E6 5>F5 9>D C1F5C97C2D
F?94 C97<?>7:=@1C97:=@h2E6 5>F5 9>D F1<2D

>V^d\VS_V X^QhV^YV `QaQ]VcaQ C1F5C97C `aVU`YblSQVc b_faQ^Ycm cV[djdo ]Qb[d bYT6
^Q\_SD Vb\Y nc_ Rl\_ bUV\Q^_5 c_ C97<?>7:=@ `VaVU Sl`_\^V^YV] ݷalW[Q`ݷ S_bbcQ6
^QS\YSQVc b_faQ^ݷ^^do ]Qb[d7 2_\miV ncY USV ed^[gYY _c `aVUlUdjVZ `Qal ^YhV]
^V _c\YhQocbpD S hQbc^_bcY5 ݷSl`alT^dSݷ YX _RaQR_chY[Q bYT^Q\Q5 ]l `VaV`alT^V]
hVaVX SlX_S C97B5DEB> 1127 3`a_hV]5 [Q[ \VT[_ U_TQUQcmbp5 ^YhVT_ bcaQi^_T_ `aY nc_]
^V `a_YX_ZUݷcC S_bbcQ^_S\V^YV bcV[Q ]l `a_YXSV\Y bQ]Y5 SlXSQS C97<?>7:=@5 _^ WV
S_bbcQ^_SY\ ]Qb[d bYT^Q\_S5 cQ[ hc_ cV`Vam ]l b`_[_Z^_ _R_ZUݷ]bp RVX db\dT pUaQ `_
XQhYbc[V `_b\VUbcSYZ ݷ_QTYhVb[_T[ݷ SlX_SQ _RaQR_chY[Q bYT^Q\Q7

@aY SbVZ da_U\YS_bcY _`YbQ^^lf Y^bcad]V^c_S QSc_ad YXSVbcV^ [Q[ ]Y^Y]d] _UY^
b\dhQZ5 [_TUQ SVbm]Q YXSVbc^Qp Y hQbc_ Yb`_\mXdV]Qp RYR\Y_cV[Q `aVU`_\QTQVc Sl`al6
TYSQ^YV YX _RaQR_chY[Q bYT^Q\Q S [QhVbcSV icQc^_T_ b`_b_RQ U_ba_h^_T_ XQSVaiV^Yp
^V[_VT_ UVZbcSYp7 AVhm YUݷc _ RYR\Y_cV[V PW^ [514<9>55 [_c_aQp S_ ]^_TYf Y^cVaQ[6
cYS^lf `a_TaQ]]Qf Sa_UV [_]Q^U^lf Y^cVa`aVcQc_a_S Y\Y _c\QUhY[Q 742 _RVb`VhYSQVc
aVUQ[cYa_SQ^YV SS_UY]_Z [_]Q^Ul5 U_`_\^V^YV b\_S `_ ^QWQcYo ]125 faQ^V^YV Y `_Yb[
Ybc_aYY [_]Q^U b `_]_jmo bcaV\_[ SSVaf8S^YX Y `_ ^QWQcYo LDB<6[7 6b\Y hYcQcV\m5
S^pS ^QiY] aV[_]V^UQgYp]5 bUV\Q\ [_]Q^U^do bca_[d bS_Y] _b^_S^l] aQR_hY] Y^6
bcad]V^c_] 1Q ]l ^QUVV]bp5 hc_ nc_ Y]V^^_ cQ[5 SVUm S `a_cYS^_] b\dhQV hYcQcV\m
SapU \Y U_RaQ\bp Rl `_hcY U_ [_^gQ Sc_a_T_ c_]Q25 c_ _^5 ^Vb_]^V^^_5 X^QVc5 hc_ `aY
^QWQcYY LDB<6L S cVf WV [_]Q^U^lf Y^cVa`aVcQc_aQf SS_UY]Qp bca_[Q bRaQblSQVcbp Y
Vݷ SS_U ^QhY^QVcbp b^QhQ\Q7 Hc_Rl cQ[ bUV\Qcm5 ^dW^_5 ^Qf_Upbm TUV6c_ S^dcaY ed^[6
gYY5 b_RbcSV^^_ _bdjVbcS\pojVZ hcV^YV bca_[Y b [\QSYQcdal b_ SbV]Y `_U_RQojY]Y
5ݷaY]_h[Q]Y`ݷ XQbcQSYcm ncd ed^[gYo XQSVaiYcmbp7 Bc_\[^dSiYbm b ncY]5 QSc_a `_6
`lcQ\bp `_^pcm5 [Q[ WV b__RjYcm RYR\Y_cV[V [514<9>55 hc_ Q[cYS^do ed^[gYo b\VUdVc
XQSVaiYcm `ap]_ bVZhQb7 CQ[_T_ baVUbcSQ ^V ^Qi\_bm5 XQc_ S U_[d]V^cQgYY _R^QadWY6
\_bm `_Ua_R^_V _`YbQ^YV c_T_5 [Q[ ]_W^_ `VaVfSQcYcm bYT^Q\ \RPRW] 1]l `_]^Y]5 hc_
Y]V^^_ _^ `aYbl\QVcbp `_ ^QWQcYo LDB<6L2 Y [Q[ YX ^VT_5 Q XQ_U^_ Y YX `aVb\_Sdc_Z
ed^[gYY hcV^Yp bca_[Y Sl`alT^dcm b `_]_jmo C97<?>7:=@7

3_YbcY^d5 b_^ aQXd]Q a_WUQVc hdU_SYj7
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ОС ОС ОС

AYb7 A7<7 3_X^Y[^_SV^YV eaQT]V^cQgYY `Q]pcY

A7<7 D`aQS\V^YV _`VaQcYS^_Z `Q]pcmo

3 bYcdQgYY5 [_TUQ `_\mX_SQcV\mb[Yf XQUQh XQ`djV^_ R_\miV _U^_Z5 S_X6
^Y[QVc S_`a_b5 [Q[ Yf aQb`_\_WYcm S `Q]pcY SlhYb\YcV\m^_Z ]QiY^l Y [Q[
aQXUV\Ycm `Q]pcm ]VWUd ^Y]Y7 6bcVbcSV^^_5 aViV^YV S_X\QTQVcbp ^Q _`V6
aQgY_^^do bYbcV]d5 S [_c_a_Z b`VgYQ\m^_ U\p nc_T_ b_XUQݷcbp `_UbYbcV]Q5
YXSVbc^Qp [Q[ ]V^VUWVa _`VaQcYS^_Z `Q]pcY7 ;Q[ ]l dWV X^QV]5 U\p XQ`db6
[Q `_\^_gV^^_Z ]d\mcYXQUQh^_bcY caVRdVcbp5 hc_Rl Q``QaQcdaQ [_]`mocVaQ
_R\QUQ\Q _`aVUV\ݷ^^l] ]Y^Y]Q\m^l] ^QR_a_] bS_ZbcS5 S [_c_alZ Sf_UYc
XQjYcQ `Q]pcY7 3 aVQ\m^_bcY5 [Q[ ]l _RbdWUQ\Y aQ^VV5 gV^caQ\m^lZ `a_6
gVbb_a5 `aVU^QX^QhV^^lZ U\p ]^_T_XQUQh^lf [_]`mocVa_S5 _Rlh^_ b_UVaWYc
bfV]d5 ^QXlSQV]do dbca_ZbcS_] d`aQS\V^Yp `Q]pcmo 1V5=?BI V1>175=5>D
^>9D5 VV^25 Y nc_ dbca_ZbcS_ `a_YXS_UYc `aV_RaQX_SQ^YV QUaVb_S `VaVU _RaQ6
jV^YV] [ eYXYhVb[_Z `Q]pcY5 b_XUQSQp S_X]_W^_bcm U\p XQ`db[Q `a_TaQ]] S
SYacdQ\m^_] QUaVb^_] `a_bcaQ^bcSV 1Y\Y `a_bc_ Sݷ SYacdQ\m^_Z `Q]pcY27ݷ
D`aQS\V^YV XQjYc_Z `Q]pcY5 ^Qbca_Z[Q VV^ U\p `aV_RaQX_SQ^Yp SYacdQ\m6
^lf QUaVb_S S eYXYhVb[YV ‑ Sbݷ nc_ S_X\QTQVcbp ^Q ]V^VUWVa _`VaQcYS^_Z
`Q]pcY7

A7<7:7 @a_R\V]l5 aViQV]lV ]V^VUWVa_] `Q]pcY

@VaVhYb\Y] `a_R\V]l5 b [_c_al]Y bcQ\[YSQVcbp _`VaQgY_^^Qp bYbcV]Q
`aY d`aQS\V^YY _`VaQcYS^_Z `Q]pcmoC

∙ d`aQS\V^YV Q``QaQc^_Z XQjYc_Z `Q]pcYD
∙ ^VU_bcQc_[ _Rkݷ]Q `Q]pcYD
∙ UdR\Ya_SQ^YV UQ^^lfD
∙ `VaV]VjV^YV [_UQD
∙ eaQT]V^cQgYp7

?bcQ^_SY]bp ^Q [QWU_] YX `d^[c_S `_Ua_R^VVD ^Qh^ݷ] `_ `_apU[d b d`aQS\V6
^Yp XQjYc_Z `Q]pcY7 GV\m XUVbm ‑ S XQjYcV `a_gVbb_S UadT _c UadTQ Y _`V6



A7<7 D`aQS\V^YV _`VaQcYS^_Z `Q]pcmo >B>

aQgY_^^_Z bYbcV]l _c `a_gVbb_S7 3 ]d\mcYXQUQh^_Z bYbcV]V5 [Q[ ]l dWV ^V
aQX _c]VhQ\Y5 ^V_Rf_UY]l Q``QaQc^lV ]VfQ^YX]l XQjYcl `Q]pcY7 D`aQS\V6
^YV Y]Y S_X\QTQVcbp5 VbcVbcSV^^_5 ^Q _`VaQgY_^^do bYbcV]d5 SVUm nc_ caVRdVc
`aYSY\VTYa_SQ^^lf UVZbcSYZ7 >Q ^Vݷ WV \_WYcbp Y _RpXQ^^_bcm `_ aQb`aV6
UV\V^Yo U_bcd`^_Z `Q]pcY ]VWUd `a_gVbbQ]Y7

?Rkݷ]Q _`VaQcYS^_Z `Q]pcY ]_WVc ^V fSQcYcm U\p aQX]VjV^Yp pUaQ Y
SbVf `a_gVbb_S7 3 cQ[_Z bYcdQgYY b_SaV]V^^lV _`VaQgY_^^lV bYbcV]l Sl6
bS_R_WUQoc eYXYhVb[do `Q]pcm5 bRaQblSQp 1_c[QhYSQp2 UQS^_ ^V Yb`_\m6
X_SQSiYVbp UQ^^lV ^Q UYb[7 ;_TUQ `a_gVbbd b^_SQ caVRdocbp UQ^^lV YX _c[Q6
hQ^^_Z _R\QbcY `Q]pcY5 _`VaQgY_^^Qp bYbcV]Q `a_YXS_UYc _RaQc^do _`VaQ6
gYo5 cQ[ hc_ `a_gVbb ^YhVT_ ^V XQ]VhQVc ‑ `a_Ybf_UpjVV `a_pS\pVcbp c_\m[_
S ^V[_c_a_] XQ]VU\V^YY aQR_cl7

5dR\Ya_SQ^YV UQ^^lf ]_WVc S_X^Y[^dcm5 ^Q`aY]Va5 `aY XQ`db[V ^Vb[_\m6
[Yf [_`YZ _U^_Z `a_TaQ]]lC f_cp `aY nc_] Yf UQ^^lV ]_Tdc aQX\YhQcmbp5
b_UVaWY]_V bVT]V^c_S [_UQ RdUVc _UY^Q[_Sl]7 6bcVbcSV^^_5 cQ[_T_ UdR\Ya_6
SQ^Yp WV\QcV\m^_ YXRVTQcm7

;_U `a_TaQ]] ]_WVc Rlcm `aYSpXQ^ [ [_^[aVc^l] X^QhV^Yp] QUaVb_S `Q6
]pcY5 S [_c_alV XQTadWQVcbp `a_TaQ]]QD ^Q`aY]Va5 [_U ]_WVc Yb`_\mX_SQcm
`VaVf_Ul `_ QRb_\oc^l] QUaVbQ]7 3 ]d\mcYXQUQh^_Z bYcdQgYY XQaQ^VV ^V
YXSVbc^_5 S [Q[_V [_^[aVc^_ ]Vbc_ eYXYhVb[_Z `Q]pcY `aYUVcbp XQTadWQcm
[_^[aVc^do `a_TaQ]]dD Vb\Y `aYSpXQcm ]QiY^^lZ [_U [ eYXYhVb[Y] QUaV6
bQ]5 Y]V^^_ nc_ ]Vbc_ S `Q]pcY ]_WVc _[QXQcmbp XQ^pc_ UadT_Z `a_TaQ]]_Z7

>Q[_^Vg5 `aY `_bc_p^^_] SlUV\V^YY Y _bS_R_WUV^YY R\_[_S `Q]pcY aQX6
^_T_ aQX]VaQ ]_WVc S_X^Y[^dcm bYcdQgYp5 `aY [_c_a_Z _hVaVU^_Z R\_[ aQX6
]VjQcm ^VTUV5 f_cp _RjVV [_\YhVbcS_ bS_R_U^_Z `Q]pcY `aVSliQVc VT_ aQX6
]Va7 @aY]Va cQ[_Z bYcdQgYY `_[QXQ^ ^Q aYb7 A7<7 3 ^V[_c_alZ ]_]V^c ]l
^V ]_WV] aQX]VbcYcm S `Q]pcY XQUQhd ❷ >5 `_c_]d hc_ ^Vc `_Uf_UpjVT_ bS_6
R_U^_T_ R\_[Q QUaVb_S5 `aY c_] hc_ _RjVV [_\YhVbcS_ bS_R_U^_Z `Q]pcY `aV6
SliQVc aQX]Va ^_S_Z XQUQhY7 B `a_R\V]_Z eaQT]V^cQgYY bSpXQ^Q `a_R\V]Q
dSV\YhV^Yp aQX]Va_S bdjVbcSdojVZ XQUQhY S b\dhQV5 Vb\Y VZ `_caVR_SQ\Qbm
U_`_\^YcV\m^Qp `Q]pcmC ]_WVc _[QXQcmbp5 hc_ `Q]pcm XQ SVaf^VZ TaQ^YgVZ
XQUQhY XQ^pcQ Y aQbiYapcm Vݷ ^V[dUQ7

8Q]VcY]5 hc_ R_\miY^bcS_ `VaVhYb\V^^lf `a_R\V] S_X^Y[QVc \Yim S
]d\mcYXQUQh^lf bYbcV]Qf7 3 bQ]_] UV\V5 Vb\Y bYbcV]Q _U^_XQUQh^Q5 c_ XQ6
jYjQcm5 S__RjV T_S_ap5 ^V[_T_ Y ^V _c hVT_5 UdR\Ya_SQ^YV S_X^Y[^dcm ^V
]_WVc 1XQUQhQ SbVT_ _U^Q25 `a_R\V]l b `VaV]VjV^YV] [_UQ ^V S_X^Y[Qoc5
cQ[ [Q[ SbV `a_TaQ]]l ]_W^_ TadXYcm S _U^d Y cd WV _R\Qbcm `Q]pcYD `_ c_Z
WV `aYhY^V _cbdcbcSdVc Y eaQT]V^cQgYp7 ?bcQݷcbp c_\m[_ `a_R\V]Q _Rkݷ]Q
1U\p b\dhQp _U^_Z XQUQhY5 ^V d]VjQojVZbp S `Q]pcY gV\Y[_]25 ^_ Y ncQ `a_6
R\V]Q _[QXlSQVcbp aViQV]Q b `_]_jmo _SVa\VZ^lf bcad[cda ‑ hQbcVZ [_UQ5
XQTadWQV]lf Y SlTadWQV]lf `_U [_^ca_\V] _b^_S^_Z `a_TaQ]]l5 ‑ f_cp
nc_ Y db\_W^pVc `a_TaQ]]Ya_SQ^YV7 3 ]d\mcYXQUQh^_Z WV bYbcV]V d`aQS6
\V^YV _`VaQcYS^_Z `Q]pcmo `aVSaQjQVcbp S gV\lZ [_]`\V[b cVf^YhVb[Yf
aViV^YZ5 caVRdojYf [Q[ Q``QaQc^_Z5 cQ[ Y `a_TaQ]]^_Z `_UUVaW[Y7
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A7<7;7 3YacdQ\m^Qp `Q]pcm Y `_U[Qh[Q

Bca_T_ T_S_ap5 SYacdQ\m^Qp `Q]pcm ^V Sf_UYc S b`Yb_[ _RpXQcV\m^lf
db\_SYZ U\p aVQ\YXQgYY ]d\mcYXQUQh^_bcYD ]l ]^_T_ aQX d`_]Y^Q\Y b`VgY6
Q\YXYa_SQ^^lV [_]`mocVal5 ^V Y]VojYV VV^7 >_ Vb\Y VV^ S `a_gVbb_aV
Sb6ݷcQ[Y Vbcm5 aQR_cQ S SYacdQ\m^lf QUaVbQf `_XS_\pVc neeV[cYS^_ `aV_U_6
\VSQcm `a_R\V]d `VaV]VjV^Yp [_UQ5 Q `aY Yb`_\mX_SQ^YY U_bcQc_h^_ TYR[_Z
]_UV\Y `aV_RaQX_SQ^Yp QUaVb_S ‑ _R\VThQVc aViV^YV `a_R\V] UdR\Ya_SQ^Yp
UQ^^lf5 eaQT]V^cQgYY Y XQjYcl7 ?Rlh^_ U\p [QWU_Z XQUQhY dbcQ^QS\YSQ6
ocbp bS_Y `aQSY\Q SlhYb\V^Yp eYXYhVb[Yf QUaVb_S `_ SYacdQ\m^l]D `VaVU
`VaVUQhVZ d`aQS\V^Yp [_Ud XQUQhY _`VaQgY_^^Qp bYbcV]Q b__cSVcbcSdojY]
_RaQX_] ^QbcaQYSQVc VV^7 3 aQb`_apWV^YY XQUQhY _[QXlSQVcbp bS_ݷ b_R6
bcSV^^_V SYacdQ\m^_V QUaVb^_V `a_bcaQ^bcS_5 `aY Yb`_\mX_SQ^YY [_c_a_T_
]_W^_ ^Y[Q[ ^V dhYclSQcm bdjVbcS_SQ^YV UadTYf XQUQh7 @aY ^V_Rf_UY]_6
bcY XQUQhd 1Q S ^V[_c_alf b\dhQpf Y _cUV\m^do Vݷ hQbcm2 ]_W^_ `VaV^VbcY
S UadT_V ]Vbc_ eYXYhVb[_Z `Q]pcY5 _U^_SaV]V^^_ YX]V^YS U\p nc_Z XQUQhY
`aQSY\Q `aV_RaQX_SQ^Yp QUaVb_S cQ[5 hc_Rl cV WV bQ]lV SYacdQ\m^lV QU6
aVbQ b__cSVcbcS_SQ\Y ^_Sl] eYXYhVb[Y]7 ;a_]V c_T_5 ^Q\YhYV SYacdQ\m^_Z
`Q]pcY5 `aYhݷ] _RpXQcV\m^_ _R\QUQojVZ _`aVUV\ݷ^^l]Y bS_ZbcSQ]Y ‑ nc_
^V_Rf_UY]_V db\_SYV U\p _aTQ^YXQgYY _c[Qh[Y ^Q UYb[ b_UVaWY]_T_ _R6
\QbcVZ eYXYhVb[_Z `Q]pcY5 [_c_alV SaV]V^^_ ^V Yb`_\mXdocbpD RVX VV^
_c[QhYSQcm ]_W^_ aQXSV hc_ XQUQhY gV\Y[_]7

>V[_c_alV SYacdQ\m^lV QUaVbQ ]_Tdc ^V b__cS_SQcm eYXYhVb[Y]D `aY `_6
`lc[V XQUQhY _RaQcYcmbp [ cQ[Y] QUaVbQ] S_X^Y[QVc Yb[\ohV^YV 1S^dcaV^^VV
`aValSQ^YV25 cQ[ hc_ d`aQS\V^YV `_\dhQVc _`VaQgY_^^Qp bYbcV]QD hc_ _^Q
RdUVc UV\Qcm5 XQSYbYc _c [_^[aVc^_Z bYcdQgYY7 6b\Y XQUQhQ `_`lcQ\Qbm _R6
aQcYcmbp [ `Q]pcY5 [_c_a_Z d ^Vݷ ^Vc Y ^Y[_TUQ ^V Rl\_5 nc_ aQbb]QcaYSQVcbp
[Q[ _iYR[Q 1^QadiV^YV XQjYcl `Q]pcY2D XQUQhQ b^Y]QVcbp [Q[ QSQaYZ^Qp7
3 c_ WV SaV]p _RaQjV^YV XQUQhY ^Q XQ`Ybm [ `Q]pcY `_ QUaVbd5 ^V`_baVU6
bcSV^^_ `aY]l[QojV]d [ bcV[d 1b c_Z bc_a_^l5 S [_c_ado aQbcݷc bcV[ ^Q
UQ^^_Z QafYcV[cdaV25 d[QXlSQVc ^Q ^V_Rf_UY]_bcm dSV\YhV^Yp bVT]V^cQ bcV6
[Q7 >Q[_^Vg5 _R\Qbcm5 [ [_c_a_Z _RaQcY\Qbm XQUQhQ5 ]_WVc _cbdcbcS_SQcm S
eYXYhVb[_Z `Q]pcY YX6XQ c_T_5 hc_ aQ^VV bYbcV]Q _c[QhQ\Q Vݷ ^Q UYb[7 3 nc_]
b\dhQV XQUQhd b\VUdVc XQR\_[Ya_SQcm5 SlUV\Ycm eYXYhVb[do `Q]pcm 1Y\Y XQ6
`\Q^Ya_SQcm cQ[_V SlUV\V^YV5 Vb\Y `ap]_ bVZhQb bS_R_U^_Z `Q]pcY ^Vc25 XQ6
`\Q^Ya_SQcm hcV^YV b UYb[Q _c[QhQ^^lf UQ^^lf5 Q [_TUQ Sbݷ RdUVc T_c_S_ ‑
aQXR\_[Ya_SQcm XQUQhd Y `a_U_\WYcm Vݷ Sl`_\^V^YV7 @_UhVa[^ݷ] Vjݷ aQX5
hc_ Sbݷ nc_ ‑ _RpXQ^^_bcY _`VaQgY_^^_Z bYbcV]l5 Y Sl`_\^Ycm Yf _^Q ]_6
WVc R\QT_UQap c_]d5 hc_ VV^5 ^V bd]VS `aV_RaQX_SQcm SYacdQ\m^lZ QUaVb
S eYXYhVb[YZ5 Y^YgYYadVc Yb[\ohV^YV5 S aVXd\mcQcV [_c_a_T_ pUa_ bYbcV]l
[Q[ aQX Y `_\dhQVc d`aQS\V^YV7
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база

вирт. адрес

физ. адрес

в)а)

2 2

11

База

Предел Предел

База

б)

AYb7 A7=7 =_UV\m RQXQ8`aVUV\

A7<7<7 @a_bcVZiQp ]_UV\m SYacdQ\m^_Z `Q]pcY

B^QRUY] `a_gVbb_a USd]p aVTYbcaQ]Y b`VgYQ\m^_T_ ^QX^QhV^Yp5 [_c_alV
RdUV] ^QXlSQcm RQX_Z Y `aVUV\_] 1b__cSVcbcSdojYV Q^T\YZb[YV cVa]Y^l ‑
21C5 Y <9=9D27 5\p `a_bc_cl RdUV] bhYcQcm5 hc_ S `aYSY\VTYa_SQ^^_] aVWY]V
X^QhV^Yp ncYf aVTYbca_S YT^_aYadocbp7 @_b\V `VaVf_UQ `a_gVbb_aQ S _TaQ6
^YhV^^lZ aVWY] `aY Sl`_\^V^YY \oR_Z [_]Q^Ul `a_gVbb_a 1^Q Q``QaQc^_]
da_S^V2 [ \oR_]d XQUQ^^_]d [_]Q^U_Z Yb`_\^YcV\m^_]d QUaVbd `aYRQS\pVc
X^QhV^YV RQXl Y dWV aVXd\mcQc nc_T_ b\_WV^Yp Yb`_\mXdVc S [QhVbcSV QUaVbQ
S eYXYhVb[_Z `Q]pcY 1aYb7 A7=27 ?U^_SaV]V^^_ b ncY] `a_gVbb_a baQS^YSQ6
Vc X^QhV^YV Yb`_\^YcV\m^_T_ QUaVbQ b b_UVaWY]l] aVTYbcaQ Dݷ\aVUV`ݷ Vb\Y
_R^QadWYSQVcbp `aVSliV^YV5 `a_gVbb_a _caQRQclSQVc Yb[\ohV^YV 1S^dcaV^6
^VV `aValSQ^YV2 QadiV^YV^ݷ XQjYcl `Q]pcY7ݷ =_UYeY[QgYp RQXl Y `aVUV\Q
`aY aQR_cV `a_gVbb_aQ S _TaQ^YhV^^_] aVWY]V XQ`aVjV^Q7

;Q[ SYUY]5 aVTYbca ݷRQXQݷ XQUQݷc QUaVb5 ^QhY^Qp b [_c_a_T_ S `Q]pcY aQb6
`_\QTQVcbp cV[djQp XQUQhQ7 9b`_\^YcV\m^lV QUaVbQ5 XQUQSQV]lV Y^bcad[gY6
p]Y S [_UV XQUQhY5 ^V b_S`QUQoc b ݷQbc_pjY]Y^ݷ QUaVbQ]Y phVV[ `Q]pcY5 [
[_c_al] S Yc_TV `a_YXS_UYcbp _RaQjV^YV5 cQ[ hc_ ncY QUaVbQ ]_W^_ bhYcQcm
SYacdQ\m^l]Y7 AVTYbca ݷ\aVUV`ݷ XQUQݷc aQX]Va R\_[Q `Q]pcY5 U_bcd`^_T_
cV[djVZ XQUQhV7 Nc_ `_XS_\pVc XQjYcYcm `Q]pcm5 ^Qf_Upjdobp S^V _R\QbcY5
SlUV\V^^_Z UQ^^_Z XQUQhV5 _c b\dhQZ^lf _RaQjV^YZ b_ bc_a_^l cV[djVZ XQ6
UQhY7

1UaVbQ S [_UV XQUQhY cV`Vam e_a]Yadocbp S `aVU`_\_WV^YY5 hc_ XQUQhQ
RdUVc aQR_cQcm S QUaVb^_] `a_bcaQ^bcSV5 ^QhY^QojV]bp b ^d\p7 ?`VaQgY6
_^^Qp bYbcV]Q ]_WVc XQTadXYcm XQUQhd S \oR_Z bS_R_U^lZ dhQbc_[ `Q]p6
cYC `a_R\V]Q QUQ`cQgYY `a_TaQ]]l [ QUaVbQ] aViQVcbp dbcQ^_S[_Z b__cSVc6
bcSdojYf X^QhV^YZ RQX_S_T_ Y `aVUV\m^_T_ aVTYbca_S7 2_\VV c_T_5 `aY ^V_R6
f_UY]_bcY XQUQhd ]_W^_ `VaV]VbcYcm S UadT_V ]Vbc_ `Q]pcY ‑ U\p nc_T_
U_bcQc_h^_ b[_`Ya_SQcm b_UVaWY]_V Vݷ _R\QbcY `Q]pcY S `Q]pcm `_ ^_Sl]
1eYXYhVb[Y]2 QUaVbQ] Y YX]V^Ycm b__cSVcbcSdojY] _RaQX_] X^QhV^YV RQXl7
?`VaQgY_^^Qp bYbcV]Q U\p `VaVUQhY d`aQS\V^Yp XQUQhV XQ`_\^pVc RQX_SlZ Y
`aVUV\m^lZ aVTYbcal5 `_b\V hVT_ `VaV[\ohQVc aVWY] Yb`_\^V^Yp S _TaQ^Y6
hV^^lZ Y `VaVUQݷc d`aQS\V^YV [_Ud XQUQhY7 @aY S_X^Y[^_SV^YY `aValSQ^Yp5
Yb[\ohV^Yp Y\Y `aY Sl`_\^V^YY Q[cYS^_Z XQUQhVZ bYbcV]^_T_ SlX_SQ _TaQ6



>BA PUa_ bYbcV]lC SXT\pU XQ [d\Ybl

^YhV^^lZ aVWY] b^Y]QVcbp Y d`aQS\V^YV S^_Sm `_\dhQVc [_U _`VaQgY_^^_Z
bYbcV]l5 [_c_alZ ]_WVc `aY^pcm aViV^YV _ b]V^V Q[cYS^_Z XQUQhYD U\p nc_6
T_ `aYUݷcbp S aVTYbcal RQXl Y `aVUV\Q XQ^VbcY X^QhV^Yp5 b__cSVcbcSdojYV
UadT_Z XQUQhV5 Y `VaVUQcm d`aQS\V^YV ^Q cV[djdo c_h[d nc_Z UadT_Z XQUQhY5
_U^_SaV]V^^_ S[\ohYS _TaQ^YhV^^lZ aVWY] G@7

Pb^_5 hc_ `a_R\V]l XQjYcl Y QUQ`cQgYY [ QUaVbQ] cQ[Y] _RaQX_] aViV6
^l7 B `a_R\V]_Z _Rkݷ]Q `Q]pcY UV\Q _Rbc_pc UQ\V[_ ^V cQ[ T\QU[_C ^Q UYb[
]_W^_ bRa_bYcm c_\m[_ gV\Y[_] Sbo `Q]pcm c_Z Y\Y Y^_Z XQUQhY7 ;a_]V c_6
T_5 Vb\Y _Rkݷ]Q eYXYhVb[_Z `Q]pcY ^V fSQcQVc UQWV U\p _U^_Z XQUQhY 1c_
Vbcm ^Qi\Qbm cQ[Qp XQUQhQ5 `_caVR^_bcY [_c_a_Z `aVSliQoc _Rkݷ] eYXYhV6
b[_Z `Q]pcY25 _`YbQ^^Qp ]_UV\m SlZcY YX `_\_WV^Yp ^V `_XS_\pVc7 @a_R\V6
]Q eaQT]V^cQgYY aViQVcbp c_\m[_ `dcݷ] `VaV]VjV^Yp XQUQh S eYXYhVb[_Z
`Q]pcY5 hc_ S\Vhݷc _c^_bYcV\m^_ U_a_T_bc_pjYV _`VaQgYY [_`Ya_SQ^Yp bd6
jVbcSV^^lf _Rkݷ]_S UQ^^lf7 @a_R\V]Q UdR\Ya_SQ^Yp ^V aViV^Q S__RjV7

A7<7=7 BVT]V^c^Qp _aTQ^YXQgYp `Q]pcY

Db_SVaiV^bcSdV] ]_UV\m 5ݷ\RQXQ6`aVUVݷ U\p hVT_ SSVUݷ] `_^pcYV bVT]V^6
cQ 7 @_U bVT]V^c_] RdUV] `_^Y]Qcm _R\Qbcm eYXYhVb[_Z `Q]pcY5 Y]Vojdo
^QhQ\_ 1`_ Q^Q\_TYY b RQX_Z2 Y U\Y^d 1`_ Q^Q\_TYY b `aVUV\_]27 3 _c\Y6
hYV _c `aVUlUdjVZ ]_UV\Y5 `_XS_\Y] [QWU_Z XQUQhV Y]Vcm ^Vb[_\m[_ `Qa
RQXQ6`aVUV\5 c_ Vbcm ^Vb[_\m[_ bVT]V^c_S7

;_^Vh^_5 cQ[Qp b]V^Q ]_UV\Y bdjVbcSV^^_ XQca_^Vc [Q[ dbca_ZbcS_ `a_6
gVbb_aQ5 cQ[ Y `a_TaQ]]^_V _RVb`VhV^YV5 `aYhݷ] Vb\Y S ]_UV\Y ݷ\RQXQ6`aVUVݷ
`_caVR_SQ\Qbm `_UUVaW[Q b_ bc_a_^l _`VaQgY_^^_Z bYbcV]l5 c_ S bVT]V^c^_Z
]_UV\Y ^_Sdo QafYcV[cdad `aYUݷcbp dhYclSQcm `aY ^Q`YbQ^YY [_UQ `_\mX_6
SQcV\mb[Yf `a_TaQ]] ‑ `_ [aQZ^VZ ]VaV5 Vb\Y ]l XQf_cY] `YbQcm ^Q pXl6
[V QbbV]R\VaQD caQ^b\pc_al pXl[_S Slb_[_T_ da_S^p SbV ^dW^lV ]_]V^cl
dhcdc QSc_]QcYhVb[Y `aY `VaVS_UV ^QiVZ `a_TaQ]]l S Yb`_\^pV]lZ [_U7

9cQ[5 `VaS_V Y ^QYR_\VV SYUY]_V ^_SiVbcS_ b_bc_Yc S c_]5 hc_ S Yb`_\6
^YcV\m^_] QUaVbV5 c_ Vbcm S QUaVbV5 e_a]YadV]_] cV] Y\Y Y^l] b`_b_R_]
Y^bcad[gYp]Y `a_gVbb_aQ5 `_pS\pVcbp b`VgYeYhVb[Qp hQbcm5 ^QXlSQV]Qp bV6
\V[c_a_] bVT]V^cQ 7 @_U ^VT_ ]_W^_ _cSVbcY ^Vb[_\m[_ bcQaiYf aQXapU_S
QUaVbQ Y\Y Yb`_\mX_SQcm _cUV\m^lZ b`VgYQ\m^_ `aVU^QX^QhV^^lZ U\p nc_T_
aVTYbca `a_gVbb_aQ7 D]Vbc^_ RdUVc Sb`_]^Ycm _ bdjVbcS_SQ^YY S QafYcV[6
cdaV 9<A? ݷXQTQU_h^lfݷ aVTYbca_S L\5 M\5 N\5 \\5 O\ Y P\5 [_c_alV ]l S
`VaS_] c_]V d`_]p^d\Y5 ^_ aQR_cQcm b ^Y]Y ^V `lcQ\YbmD `aY Yb`_\mX_SQ^YY
bVT]V^c^_Z b_bcQS\pojVZ VV^ `a_gVbb_aQ 9<A? Y]V^^_ ncY 1bVT]V^c^lV2 aV6
TYbcal Yb`_\mXdocbp S a_\Y bV\V[c_a_S bVT]V^c_S7

BV\V[c_a bVT]V^cQ b_UVaWYc hYb\_5 `aVUbcQS\pojVV b_R_Z `_apU[_SlZ
^_]Va bVT]V^cQ S cQR\YgV UVb[aY`c_a_S bVT]V^c_S 7 5\p [QWU_T_ bVT6
]V^cQ ncQ cQR\YgQ b_UVaWYc eYXYhVb[YZ QUaVb VT_ ^QhQ\Q Y VT_ U\Y^d 1c_
Vbcm RQXd Y `aVUV\25 `\ob [ nc_]d ^V[_c_alV b\dWVR^lV `QaQ]Vcal ‑ ^Q6
`aY]Va5 e\QTY5 aQXaViQojYV Y\Y XQ`aVjQojYV XQ`Ybm S nc_c bVT]V^c5 Yb6
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селектор смещение

атрибуты размер

Таблица сегментов

Физический адрес

начальный адрес

AYb7 A7>7 BVT]V^c^Qp _aTQ^YXQgYp `Q]pcY

`_\^V^YV VT_ b_UVaWY]_T_ S [QhVbcSV [_UQ Y c7 `7D Sbp ncQ Y^e_a]QgYp [Q[
aQX Y b_bcQS\pVc UVb[aY`c_a bVT]V^cQ 7 EYXYhVb[YZ QUaVb phVZ[Y `Q]pcY
SlhYb\pVcbp `dcV] `aYRQS\V^Yp QUaVbQ ^QhQ\Q bVT]V^cQ5 SXpc_T_ YX bca_[Y
cQR\Ygl5 SlRaQ^^_Z bV\V[c_a_]5 [ b]VjV^Yo5 SXpc_]d YX Yb`_\^YcV\m^_T_
QUaVbQ 1aYb7 A7>27

3_X]_W^_bcm XQSVbcY ^Vb[_\m[_ bVT]V^c_S U\p _U^_Z XQUQhY `_XS_\pVc5
^Q`aY]Va5 bUV\Qcm ^V[_c_alZ bVT]V^c _RjY] U\p USdf Y R_\VV XQUQh5 cQ[ hc_
cV`Vam ]l ]_WV] aViYcm `a_R\V]d UdR\Ya_SQ^Yp7

>V[_c_alV `aVY]djVbcSQ ]_W^_ aQXT\pUVcm Y S _c^_iV^YY `a_R\V] _Rk6
Q[ݷ Y eaQT]V^cQgYY7 ?c[QhYSQcm ^Q UYb[ `_6`aVW^V]d caVRdVcbp bVT]V^c
gV\Y[_]5 ^_ `aY ^Q\YhYY d [QWU_Z XQUQhY ^Vb[_\m[Yf bVT]V^c_S nc_ Sbݷ WV
`a_jV5 hV] _c[QhYSQcm Sbo XQUQhdD `aY `VaV]VjV^YY UQ^^lf b gV\mo UV6
eaQT]V^cQgYY ]_W^_ `VaV]VjQcm ^V XQUQhd gV\Y[_]5 Q \Yim ^V[_c_alV YX
Vݷ bVT]V^c_S5 Y5 [bcQcY5 ^QZcY bS_R_U^do _R\Qbcm `_Uf_UpjVT_ aQX]VaQ U\p
aQX]VjV^Yp bVT]V^cQ S baVU^V] `a_jV5 hV] U\p SbVZ XQUQhY7 3`a_hV]5 S UVZ6
bcSYcV\m^_bcY ncY `aVY]djVbcSQ SbVamݷX ^Q bYcdQgYo ^V S\YpocD _c[Qh[d S
bVT]V^c^_Z ]_UV\Y aVQ\YX_SlSQcm `_6`aVW^V]d `aQ[cYhVb[Y RVbb]lb\V^^_5
Q b eaQT]V^cQgYVZ SlYTali hYbc_ [_\YhVbcSV^^lZ Y ^V b\Yi[_] R_\mi_Z7

3 _`aVUV\ݷ^^lf b\dhQpf bVT]V^cl dU_R^l bQ]Y `_ bVRV7 @aVUbcQSmcV XQ6
UQhd5 caVRdojdo ^Vb[_\m[Yf R_\miYf cQR\Yg5 [QWUQp YX [_c_alf ]_WVc
dSV\YhYSQcmbp S aQX]VaQf7 6b\Y Yb`_\mX_SQcm _Rlh^do 1`\_b[do2 ]_UV\m
`Q]pcY5 ^V Yb[\ohV^_5 hc_ _U^d YX cQR\Yg `_caVRdVcbp `VaV]VjQcm5 hc_Rl
UQcm S_X]_W^_bcm aQbiYaYcm UadTdoD `aY nc_] `aYUݷcbp ^V c_\m[_ `a_S_6
UYcm [_`Ya_SQ^YV5 ^_ Y `VaVbhYclSQcm SbV d[QXQcV\Y5 b_UVaWQSiYV QUaVbQ
n\V]V^c_S `VaV]Vjݷ^^_Z cQR\Ygl7 3bVf ncYf cadU^_bcVZ ]_W^_ YXRVWQcm5
Vb\Y `_U [QWUdo cQR\Ygd SlUV\Ycm _cUV\m^lZ bVT]V^c7

CQR\YgQ UVb[aY`c_a_S bVT]V^c_S faQ^Ycbp S _`VaQcYS^_Z `Q]pcY5 cQ[ hc_5
Vb\Y ^V `aVU`aY^pcm b`VgYQ\m^lf ]Va5 ^Q [QWU_V _RaQjV^YV Q[cYS^_Z `a_6
TaQ]]l [ `Q]pcY `_caVR_SQ\_bm Rl Vjݷ _U^_ ‑ XQ Y^e_a]QgYVZ YX nc_Z
cQR\Ygl5 hc_ b^YXY\_ Rl `a_YXS_UYcV\m^_bcm bYbcV]l `aQ[cYhVb[Y SUS_V7
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@_nc_]d aQXaQR_chY[Y QafYcV[cdal `a_gVbb_a_S _aTQ^YXdoc faQ^V^YV Y^6
e_a]QgYY _R Yb`_\mXdV]lf bVT]V^cQf ^V`_baVUbcSV^^_ S `a_gVbb_aV7 >Q`aY6
]Va5 `a_gVbb_al bVaYY R>D5< XQTadWQoc Y^e_a]QgYo YX cQR\Ygl UVb[aY`6
c_a_S [QWUlZ aQX `aY YX]V^V^YY b_UVaWY]_T_ bVT]V^c^_T_ aVTYbcaQD Y^6
e_a]QgYp YX b__cSVcbcSdojVZ bca_[Y cQR\Ygl UVb[aY`c_a_S XQTadWQVcbp S
ݷVSYUY]do^ݷ hQbcm bVT]V^c^_T_ aVTYbcaQ Y faQ^Ycbp cQ] U_ b\VUdojVT_ VT_
YX]V^V^Yp7

A7<7>7 BcaQ^Yh^Qp _aTQ^YXQgYp `Q]pcY

2_\VV neeV[cYS^_ aViYcm `a_R\V]l _Rkݷ]Q Y eaQT]V^cQgYY `_XS_\pVc
bcaQ^Yh^Qp _aTQ^YXQgYp `Q]pcY7 ?c]VcY] baQXd5 hc_ S nc_Z ]_UV\Y _Rlh^_
[QWUQp XQUQhQ Y]VVc bS_V b_RbcSV^^_V `a_bcaQ^bcS_ SYacdQ\m^lf QUaVb_S Y
bS_Y cQR\Ygl U\p `VaVS_UQ Yf S QUaVbQ eYXYhVb[YV7

AQXUV\Y] eYXYhVb[do `Q]pcm ^Q [QUal:: eY[bYa_SQ^^_T_ aQX]VaQ5
Q `a_bcaQ^bcS_ SYacdQ\m^lf QUaVb_S ‑ ^Q bcaQ^Ygl c_T_ WV aQX]VaQ
1aYb7 A7?27 6b\Y5 [ `aY]Vad5 ^Qi `a_gVbb_a Yb`_\mXdVc <;6RYc^lV SYacdQ\m^lV
QUaVbQ5 Q eYXYhVb[_Z `Q]pcY S [_]`mocVaV dbcQ^_S\V^_ AP2 1233 RQZc25 ]l
]_WV] aQXUV\Ycm eYXYhVb[do `Q]pcm ^Q 221 = 2097152 [QUa_S `_ 212 = 4096
RQZc5 Y\Y = TK [QWUlZD SYacdQ\m^_V QUaVb^_V `a_bcaQ^bcS_ c_TUQ aQXUV\Yc6
bp ^Q 220 = 1048576 bcaQ^Yg cQ[_T_ WV aQX]VaQ7 AQX]Va bcaQ^Ygl Y [QUaQ
SbVTUQ b_bcQS\pVc bcV`V^m US_Z[Y 12𝑛D S ^QiV] `aY]VaV 𝑛 = 122D ]\QUiYV
𝑛 aQXapU_S QUaVbQ ‑ [Q[ SYacdQ\m^_T_5 cQ[ Y eYXYhVb[_T_ ‑ XQUQoc b]V6
jV^YV _c^_bYcV\m^_ ^QhQ\Q bcaQ^Ygl Y\Y [QUaQ5 Q _bcQ\m^lV RYcl ‑ ^_]Va
bcaQ^Ygl Y\Y [QUaQ7

?bcQݷcbp [Q[Y]6c_ _RaQX_] U\p [QWU_Z XQUQhY b_`_bcQSYcm ^V[_c_al]
1^V SbV]12 Vݷ bcaQ^YgQ] ^_]VaQ eYXYhVb[Yf [QUa_S7 3QW^_5 hc_ b_`_bcQS\V6
^YV `a_YXS_UYcbp S `a_YXS_\m^_] `_apU[V5 c_ Vbcm USd] b_bVU^Y] bcaQ^YgQ]
]_Tdc b__cSVcbcS_SQcm [QUal YX b_SVaiV^^_ aQX^lf _R\QbcVZ eYXYhVb[_Z
`Q]pcY7 ?Rlh^_ _c_RaQWV^YV bcaQ^Yg ^Q eYXYhVb[YV [QUal _bdjVbcS\pVc6
bp hVaVX cQR\Ygd bcaQ^Yg 5 `aY^QU\VWQjdo Q[cYS^_Z XQUQhV 1aYb7 A7@27
5\p [QWU_Z bcaQ^Ygl cQR\YgQ b_UVaWYc XQ`Ybm5 b_bc_pjdo YX ^_]VaQ [QU6
aQ Y b\dWVR^lf QcaYRdc_S7 3 hYb\_ QcaYRdc_S bcaQ^Ygl _Rlh^_ Sf_6
UYc cQ[ ^QXlSQV]lZ `aYX^Q[ `aYbdcbcSYp5 _X^QhQojYZ5 ^Qf_UYc6
bp \Y UQ^^Qp bcaQ^YgQ S ^Qbc_pjVV SaV]p S _`VaQcYS^_Z `Q]pcY Y\Y
^Vc7 @aY `_`lc[V _RaQjV^Yp [ bcaQ^YgV5 U\p [_c_a_Z `aYX^Q[ `aY6
bdcbcSYp bRa_iV^5 `a_gVbb_a Y^YgYYadVc Yb[\ohV^YV5 ^QXlSQV]_V
bcaQ^Yh^l]D `_\dhYS d`aQS\V^YV5 _`VaQgY_^^Qp bYbcV]Q `a_YXS_6
UYc5 Vb\Y S_X]_W^_5 `_U[Qh[d b__cSVcbcSdojVZ bcaQ^Ygl b UYb[Q7

BdjVbcSdVc `a_R\V]Q SlR_aQ aQX]VaQ bcaQ^Ygl7 HV] R_\miV bcaQ^YgQ5
cV] R_\miV `Q]pcY `a_`QUQVc S`dbcdo S `_b\VU^Yf bcaQ^YgQf XQUQh7 CQ[5

::1^T\YZb[YZ _aYTY^Q\ cVa]Y^Q ݷQUa]ݷ S UQ^^_] b\dhQV ‑ 6B1=5D ^V[_c_alV adbb[_6
pXlh^lV QSc_al `_\mXdocbp S]Vbc_ b\_SQ ݷQUa]ݷ b\_S_] 5ݷ[eaVZݷ \YR_ Yb`_\mXdoc b\_S_
ݷbcaQ^YgQݷ [Q[ U\p _R_X^QhV^Yp bcaQ^Yg SYacdQ\m^lf QUaVb_S5 cQ[ Y U\p _R_X^QhV^Yp [QU6
a_S eYXYhVb[_Z `Q]pcY7
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Виртуальная память задачи 2        Виртуальная память задачи 1
                           

AYb7 A7?7 BcaQ^Yh^Qp _aTQ^YXQgYp `Q]pcY

смещение
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смещение

Физический адрес

номер физ. кадра

Номер физ. кадра

Номер страницы

Виртуальный адрес

атрибуты

            

AYb7 A7@7 BcaQ^Yh^_V `aV_RaQX_SQ^YV QUaVbQ

Vb\Y SlRaQcm aQX]Va bcaQ^Ygl :VK5 c_ XQUQhQ5 XQ^Y]QojQp hdcm R_\miV
: VK5 XQZ]ݷc USQ eYXYhVb[Yf [QUaQ5 `aYhݷ] Sc_a_Z `_hcY SVbm 1c_ Vbcm `_6
hcY : VK2 ^V RdUVc Yb`_\mX_SQcmbp7 B UadT_Z bc_a_^l5 hV] ]V^miV aQX]Va
bcaQ^Ygl5 cV] R_\miV [_\YhVbcS_ bQ]Yf bcaQ^Yg Y cV]5 b__cSVcbcSV^^_5 R_\m6
iV aQX]Val bcaQ^Yh^lf cQR\Yg7 @a_gVbb_al 9<A? aQR_cQ\Y b_ bcaQ^YgQ]Y
aQX]Va_] = TKD R_\VV `_XU^YV `a_gVbb_al \Y^VZ[Y HA?5 ^QhY^Qp b Y5>D9E=5
d]Voc aQR_cQcm b_ bcaQ^YgQ]Y aQX]Va_] = TK5 ; VK Y =VK7 AQX]Va bcaQ6
^Ygl = TK 1212 RQZc2 ]_W^_ bhYcQcm ^QYR_\VV `_`d\pa^l] baVUY aQX\Yh^lf
QafYcV[cda7 ?RaQcY] S^Y]Q^YV5 hc_ `aY <;6RYc^_Z QUaVbQgYY 1=PK QUaVbd6
V]_T_ `a_bcaQ^bcSQ2 [_\YhVbcS_ bcaQ^Yg b_bcQSYc 2205 c_ Vbcm R_\miV ]Y\6
\Y_^Q7 6b\Y `aVU`_\_WYcm5 hc_ [QWUQp bca_[Q S cQR\YgV bcaQ^Yg XQ^Y]QVc
= RQZcQ 1U\p 9<A? nc_ cQ[ Y Vbcm25 `_\dhY]5 hc_ ^Q cQR\Ygd bcaQ^Yg [QWU_T_
`a_gVbbQ caVRdVcbp = VK `Q]pcY7 2VXdb\_S^_5 nc_ ^V`aYV]\V]_C R_\miY^bcS_
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Виртуальный адрес

Номер физ. кадра атрибуты

Таблица 2-го уровня

табл. 1 табл. 2

атрибуты

                

Таблица 1-го уровня

смещение

Физический адрес

номер физ. кадра смещение

Адрес табл. 2-го ур.

AYb7 A7A7 5Sdfda_S^VSQp bfV]Q bcaQ^Yh^_T_ `aV_RaQX_SQ^Yp

XQUQh XQ^Y]QVc S `Q]pcY bdjVbcSV^^_ ]V^miV _U^_T_ ]VTQRQZcQ5 cQ[ hc_ ^Q
cQR\Ygl bcaQ^Yg `aYUݷcbp `_caQcYcm R_\miV `Q]pcY5 hV] ^Q bQ]Y XQUQhY7
?U^Y] YX S_X]_W^lf aViV^YZ ]_T\_ Rl bcQcm Yb[dbbcSV^^_V _TaQ^YhV^YV
[_\YhVbcSQ bcaQ^Yg5 ^_ nc_ aViV^YV UQ\V[_ ^V \dhiVV5 `_b[_\m[d `aYS_UYc [
^VS_X]_W^_bcY Sl`_\^V^Yp XQUQh5 caVRdojYf R�_\miVT_ [_\YhVbcSQ `Q]pcY7

2_\VV n\VTQ^c^_V aViV^YV b_bc_Yc S `aY]V^V^YY ]^_T_da_S^VSlf
bcaQ^Yh^lf cQR\Yg 7 3 nc_] b\dhQV ^_]Va bcaQ^Ygl UV\Ycbp ^Q Tad``l
RYc_S5 XQUQojYf ^_]Va bca_[Y S cQR\YgQf b__cSVcbcSdojYf da_S^VZD cQR\Y6
gQ `VaS_T_ da_S^p b_UVaWYc QUaVbQ cQR\Yg Sc_a_T_ da_S^p5 Y c7 U75 Q cQR\YgQ
`_b\VU^VT_ da_S^p ‑ ^_]VaQ eYXYhVb[Yf [QUa_S 1aYb7 A7A27 @aY _`YbQ^YY
USdfda_S^VS_Z bfV]l cQR\Ygd `VaS_T_ da_S^p hQbc_ ^QXlSQoc [QcQ\_T_]
bcaQ^Yh^lf cQR\Yg 5 Q cQR\Ygl Sc_a_T_ da_S^p ‑ `a_bc_ bcaQ^Yh^l]Y
cQR\YgQ]Y5 RVX dc_h^V^Yp ^Qbhݷc da_S^p:;7 5\p [QWU_Z XQUQhY `aY Yb`_\m6
X_SQ^YY cQ[_Z bfV]l `aYUݷcbp XQSVbcY cQR\Ygd SVaf^VT_ da_S^p Y `_ _U^_Z
cQR\YgV U\p SbVf _bcQ\m^lf da_S^VZD _bcQ\m^lV cQR\Ygl RdUdc U_RQS\pcm6
bp `_ ]VaV ^QU_R^_bcY7 @_b[_\m[d bfV]Q5 [Q[ `aQSY\_5 b_UVaWYc ^V R_\VV
caݷf da_S^VZ:<5 U\p ^VR_\mi_Z XQUQhY caVRdVcbp faQ^Ycm SbVT_ USV Y\Y caY
baQS^YcV\m^_ ^VR_\miYV cQR\Ygl7

AQbb]_caY] U\p `aY]VaQ USdfda_S^VSdo bcaQ^Yh^do bfV]d U\p b\dhQp
<;6RYc^lf QUaVb_S Y aQX]VaQ bcaQ^Ygl = TK7 B]VjV^YV `aY cQ[_] aQX]V6
aV bcaQ^Ygl XQ^Y]QVc :; RYc5 ^Q ^_]Va bcaQ^Ygl _bcQݷcbp ;9 RYc5 YX [_c_6
alf :9 Yb`_\mXdVcbp U\p SlR_aQ bca_[Y S cQR\YgV `VaS_T_ da_S^p5 _bcQ\m^lV
:9 ‑ U\p SlR_aQ bca_[Y S cQR\YgV Sc_a_T_ da_S^p7 9]V^^_ cQ[ _Rbc_pc UV6
\Q S 9<A?6b_S]VbcY]lf `a_gVbb_aQfD S U_[d]V^cQgYY _Rlh^_ cQR\YgQ `VaS_T_

:;3 \YcVaQcdaV ]_W^_ SbcaVcYcm `a_cYS_`_\_W^lZ `_Uf_U [ ^d]VaQgYY da_S^VZC cQR6
\YgQ]Y `VaS_T_ da_S^p ^QXlSQoc cQR\Ygl5 b_UVaWQjYV ^_]VaQ eYXYhVb[Yf [QUa_S5 cQR6
\YgQ]Y Sc_a_T_ da_S^p ‑ cQR\Ygl5 b_UVaWQjYV QUaVbQ cQR\Yg `VaS_T_ da_S^p Y c7 U7 3bݷ
nc_ ^V R_\VV hV] S_`a_b `aY^pc_Z cVa]Y^_\_TYY7

:<?Rlh^_ USQ da_S^p U\p <;6RYc^lf QafYcV[cda Y caY ‑ U\p ?=6RYc^lf7
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da_S^p ^QXlSQVcbp [QcQ\_T_] cQR\Yg 1Y\Y bcaQ^Yh^l] [QcQ\_T_]5 Q^T\7 @175
49B53D?BI25 Q cQR\Ygl Sc_a_T_ da_S^p ‑ b_RbcSV^^_ cQR\YgQ]Y bcaQ^Yg7 C_TUQ
cQR\Ygl _R_Yf da_S^VZ ]_Tdc b_UVaWQcm 210 = 1024 bca_[Y5 hc_ `aY U\Y^V
bca_[Y S = RQZcQ caVRdVc =9B? RQZc5 c_ Vbcm [QWUQp cQR\YgQ XQ^Y]QVc a_S^_
_UY^ [QUa S `Q]pcY7

;Q[ ]_W^_ XQ]VcYcm5 bcaQ^Yh^Qp _aTQ^YXQgYp `Q]pcY b^Y]QVc `a_R\V]l
_Rkݷ]Q Y eaQT]V^cQgYY7 5VZbcSYcV\m^_5 S aQbb]_caV^^_Z ]_UV\Y eYXYhVb[Qp
`Q]pcm SlUV\pVcbp [QUaQ]Y5 `aYhݷ] b_SVaiV^^_ RVXaQX\Yh^_5 RdUdc \Y [QU6
al b_bVU^Y]Y Y\Y ^VcD \oR_Z bS_R_U^lZ [QUa ]_WVc Rlcm Yb`_\mX_SQ^ U\p
\oR_Z XQUQhY7 EaQT]V^cQgYp XUVbm `a_bc_ ^V ]_WVc S_X^Y[^dcm5 VZ ^V_c[dUQ
SXpcmbp7 ;QWUQp bcaQ^YgQ ^VXQSYbY]_ _c UadTYf ]_WVc Rlcm S \oR_Z ]_]V^c
_c[QhQ^Q ^Q UYb[7 @aY _RaQjV^YY [ ^VZ `a_YX_ZUݷc bcaQ^Yh^_V `aValSQ^YV5
`_ [_c_a_]d _`VaQgY_^^Qp bYbcV]Q ]_WVc `_U[QhQcm bcaQ^Ygd _RaQc^_ S `Q6
]pcm5 `_b\V hVT_ `a_U_\WYcm Sl`_\^V^YV XQUQhY S c_h^_bcY b Y^bcad[gYY5
SlXSQSiVZ `aValSQ^YV7 3_X]_W^_5 bcaQ^YgQ RdUVc `_U[QhQ^Q S b_SVaiV^6
^_ UadT_Z eYXYhVb[YZ [QUa5 ^_ `_\mX_SQcV\mb[Qp XQUQhQ nc_T_ ^V XQ]VcYc5
[Q[ Y S__RjV bQ]_T_ eQ[cQ `_U[Qh[Y7 2\QT_UQap ^VXQSYbY]_Z _RaQR_c[V _c6
UV\m^lf bcaQ^Yg ]_W^_ SlUV\Ycm U\p _cUV\m^_ SXpc_Z XQUQhY R_\miV `Q]p6
cY5 hV] eYXYhVb[Y Vbcm ^Q ]QiY^VD S nc_] ]l _TaQ^YhV^l c_\m[_ _Rkݷ]_]
SYacdQ\m^_T_ QUaVb^_T_ `a_bcaQ^bcSQ Y5 [_^Vh^_5 UYb[_Sl] `a_bcaQ^bcS_]5
SlUV\V^^l] `_U _c[Qh[d 1bS_``Y^T27

?c]VcY]5 hc_ aQXapU^_bcY eYXYhVb[_T_ Y SYacdQ\m^_T_ QUaVb_S ^V _RpXQ6
^l b_S`QUQcm5 `aYhݷ] eYXYhVb[YZ QUaVb `_ bS_V]d aQX]Vad ]_WVc Rlcm [Q[
R_\miV5 cQ[ Y ]V^miV QUaVbQ SYacdQ\m^_T_7 AQXapU^_bcm eYXYhVb[_T_ QUaVbQ
b_S`QUQVc b [_\YhVbcS_] U_a_WV[ ^Q iY^V QUaVb_S 1b]7 c7 :5 2;7:7:ݷ Y _`aVUV6
\pVc ]Q[bY]Q\m^_ S_X]_W^_V [_\YhVbcS_ eYXYhVb[_Z `Q]pcY5 [_c_a_V ]_W6
^_ [ nc_Z iY^V 1Y [ nc_]d `a_gVbb_ad2 `_U[\ohYcm7 3YacdQ\m^_V QUaVb^_V
`a_bcaQ^bcS_ [ fQaQ[cVaYbcY[Q] iY^l ^Y[Q[ ^V `aYSpXQ^_ Y _`aVUV\pVcbp
_Rlh^_ aQXapU^_bcmo b__cSVcbcSdojYf aVTYbca_S `a_gVbb_aQ7

; ^VU_bcQc[Q] bcaQ^Yh^_Z ]_UV\Y ]_W^_ _c^VbcY5 S_6`VaSlf5 baQS^YcV\m6
^_ R_\mi_V [_\YhVbcS_ ^VYb`_\mXdV]_Z `Q]pcY S [_^gV `_b\VU^VZ bcaQ^Ygl
[QWU_Z XQUQhY5 _b_RV^^_ `aY R_\miYf aQX]VaQf bcaQ^Yg5 Y5 S_6Sc_alf5 R_\m6
iYV _Rkݷ]l b\dWVR^_Z Y^e_a]QgYY5 [_c_ado `a_gVbb_a Sl^dWUV^ XQTad6
WQcm YX bcaQ^Yh^lf cQR\Yg5 ^Qf_UpjYfbp S _`VaQcYS^_Z `Q]pcY7 ?bcQ^_6
SY]bp ^Q nc_] `_Ua_R^VV7 6b\Y ^V `aY^pcm b`VgYQ\m^lf ]Va5 `aY aQR_cV `_
USdfda_S^VS_Z cQR\Yh^_Z bfV]V [QWU_V _RaQjV^YV [ `Q]pcY XQ [_]Q^U_Z Y\Y
UQ^^l]Y `_caVRdVc Vjݷ USdf _RaQjV^YZC [ cQR\YgV `VaS_T_ da_S^p Y [ cQR\Y6
gV Sc_a_T_ da_S^p7 BYcdQgYp S_ ]^_T_] Q^Q\_TYh^Q S_X^Y[iVZ S bVT]V^c^_Z
]_UV\Y5 XQ Yb[\ohV^YV] c_T_5 hc_ bcaQ^YgQ ‑ ^V bVT]V^c5 Vݷ _Rkݷ] bdjV6
bcSV^^_ ]V^miV5 Q [_\YhVbcS_ bcaQ^Yg ‑ T_aQXU_ R_\miVD `a_TaQ]]Q ]_WVc
aQR_cQcm b b_c^p]Y5 clbphQ]Y5 UQWV ]Y\\Y_^Q]Y bcaQ^Yg7 Pb^_5 hc_ faQ6
^Ycm Y^e_a]QgYo _ bcaQ^Yh^_] b__cSVcbcSYY S aVTYbca_S_Z `Q]pcY 1[Q[ nc_
UV\QVcbp U\p bVT]V^c^lf UVb[aY`c_a_S2 ^V `_\dhYcbp YX6XQ R_\mi_T_ _Rkݷ]Q7
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AViYcm `a_R\V]d `_XS_\pVc Sbca_V^^_V S `a_gVbb_a b`VgYQ\m^_V dbca_Z6
bcS_5 ^QXlSQV]_V Qbb_gYQcYS^_Z `Q]pcmo:=D _^_ `aVUbcQS\pVc b_R_Z
cQR\Ygd YX USdf `_\VZ ‑ ^_]Va SYacdQ\m^_Z bcaQ^Ygl Y Y^e_a]QgYp _ b_6
_cSVcbcSdojV] VZ [QUaV 1^_]Va [QUaQ Y VT_ QcaYRdcl27 N\V[ca_^^Qp bfV]Q
Qbb_gYQcYS^_Z `Q]pcY dbca_V^Q cQ[5 hc_ XQ`a_b [ ^VZ e_a]YadVcbp ^V `_
^_]Vad bca_[Y cQR\Ygl5 Q `_ X^QhV^Yo `VaS_T_ `_\p5 c_ Vbcm `_ [\ohd7 B\Y6
hV^YV `aVUkpS\V^^_T_ X^QhV^Yp b_ X^QhV^Yp]Y [\ohVS_T_ `_\p `a_YXS_UYcbp
_U^_SaV]V^^_ S_ SbVf bca_[Qf cQR\Ygl 1`QaQ\\V\m^l]Y bfV]Q]Y27 6b\Y S _U6
^_Z YX bca_[ X^QhV^YV b_S`QUQVc5 S [QhVbcSV aVXd\mcQcQ SlUQݷcbp Sc_a_V `_\V
c_Z WV bca_[Y5 c_ Vbcm ^_]Va [QUaQ Y VT_ QcaYRdcl7

@aY _RaQjV^YY [ bcaQ^YgV5 _ [_c_a_Z S Qbb_gYQcYS^_Z `Q]pcY ^Vc Y^6
e_a]QgYY5 eY[bYadVcbp cQ[ ^QXlSQV]lZ `a_]Qf Y `a_YXS_UYcbp `aV_RaQ6
X_SQ^YV hVaVX bcaQ^Yh^lV cQR\Ygl5 c_ Vbcm [ bcaQ^YgQ] Sb6ݷcQ[Y `aYf_UYcbp
_RaQcYcmbp5 ^_ `_b\V nc_T_ Y^e_a]QgYp5 `_\dhV^^Qp YX cQR\Yg5 XQ`YblSQVcbp
S Qbb_gYQcYS^do `Q]pcm7 6b\Y cV`Vam `a_TaQ]]Q _RaQcYcbp [ c_Z WV bQ]_Z
bcaQ^YgV5 hYcQcm b_UVaWY]_V cQR\Yg dWV ^V `_caVRdVcbp7 ;_TUQ SbV bca_[Y
cQR\Ygl _[QXlSQocbp XQ`_\^V^l5 _hVaVU^_V _RaQjV^YV [ ^VYXSVbc^_Z bcaQ6
^YgV `aYS_UYc [ c_]d5 hc_ Y^e_a]QgYp _R _U^_Z YX YXSVbc^lf bcaQ^Yg YX
Qbb_gYQcYS^_Z `Q]pcY dUQ\pVcbp7 ;_\YhVbcS_ bca_[ ]UK SQamYadVcbp S U_6
bcQc_h^_ iYa_[Yf `aVUV\QfC ]_W^_ SbcaVcYcm `a_gVbb_al b ]UK ^Q S_bV]m
bca_[ Y ^Q ^Vb[_\m[_ clbph7 3 \oR_] b\dhQV aQXaQR_chY[Y `a_gVbb_a_S bcQ6
aQocbp bUV\Qcm ]UK U_bcQc_h^_ R_\miY]5 hc_Rl dUVaWYSQcm SVa_pc^_bcm
`a_]QfQ S `aVUV\Qf U_\VZ `a_gV^cQ7

B\VUdVc _c]VcYcm5 hc_ Y^e_a]QgYp _R _c_RaQWV^YY bcaQ^Yg \_[Q\m^Q
U\p [QWU_Z XQUQhY5 cQ[ hc_ `aY b]V^V Q[cYS^_Z XQUQhY b_UVaWY]_V Qbb_6
gYQcYS^_Z `Q]pcY `aYf_UYcbp bRaQblSQcm5 Y ^V[_c_a_V SaV]p ^_SQp XQUQhQ
caQcYc ^Q XQ`_\^V^YV Qbb_gYQcYS^_Z `Q]pcY bS_Y]Y UQ^^l]Y7 Nc_ Vjݷ bY\m6
^VV dSV\YhYSQVc Y RVX c_T_ Slb_[do bc_Y]_bcm `VaV[\ohV^Yp [_^cV[bcQ5 ^_
SlR_aQ d ^Qb ^Vc7

?c]VcY] cQ[WV5 hc_ d`aQS\V^YV Qbb_gYQcYS^_Z `Q]pcmo ]_W^_ S_X\_6
WYcm ^Q _`VaQgY_^^do bYbcV]d7 3 nc_] b\dhQV `a_gVbb_a S__RjV ^V UV\QVc
^Y[Q[Yf `aVU`_\_WV^YZ _ c_]5 [Q[ dbca_V^l bcad[cdal UQ^^lf5 _cSVhQojYV
XQ _c_RaQWV^YV bcaQ^YgD nc_ `_\^_bcmo _cUQ^_ ^Q _c[d` _`VaQgY_^^_Z bYbcV6
]V7 ;_TUQ S Qbb_gYQcYS^_Z `Q]pcY _cbdcbcSdVc bca_[Q U\p caVRdV]_T_ ^_]VaQ
bcaQ^Ygl5 `a_gVbb_a TV^VaYadVc Yb[\ohV^YV5 S _cSVc ^Q [_c_a_V _`VaQgY6
_^^Qp bYbcV]Q U_\W^Q `a_TaQ]]^_ `a_YXSVbcY `_Yb[ Y\Y Y^_V SlhYb\V^YV
b__cSVcbcSdojVZ Y^e_a]QgYY Y XQ^VbcY ncd Y^e_a]QgYo S Qbb_gYQcYS^do
`Q]pcm5 `_b\V hVT_ S_X_R^_SYcm Yb`_\^V^YV Q[cYS^_Z XQUQhY7 5_bc_Y^bcS_ cQ6
[_T_ `_Uf_UQ b_bc_Yc S VT_ _hVSYU^_Z TYR[_bcYC _`VaQgY_^^Qp bYbcV]Q ]_WVc
`aY]V^pcm U\p faQ^V^Yp bSVUV^YZ _ SYacdQ\m^lf bcaQ^YgQf \oRlV bcad[cd6
al UQ^^lf5 [Q[YV b_hcݷc ^dW^l] ‑ ^Q`aY]Va5 bQ]_bc_pcV\m^_ _`aVUV\pcm5

:=3 Q^T\_pXlh^_Z \YcVaQcdaV _Rlh^_ Yb`_\mXdVcbp cVa]Y^ <?B1>C<1D9[ݷ U??;1C945
KEff5B5ݷ ]UK5 Q S adbb[_pXlh^_Z ]_W^_ SbcaVcYcm cVa]Y^ RdeVaݷ Rlbca_T_ `aV_RaQX_6
SQ^Yp QUaVbQ7ݷ
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b[_\m[_ RdUVc da_S^VZ bcaQ^Yh^lf cQR\Yg Y [Q[_S RdUVc Yf aQX]VaD b Uad6
T_Z bc_a_^l5 gV^Q ݷa_]QfQ`ݷ _[QXlSQVcbp ]^_T_ SliV YX6XQ Sl^dWUV^^_T_
`VaV[\ohV^Yp [_^cV[bcQ `aY `VaVUQhV d`aQS\V^Yp S pUa_ ?B7

A7<7?7 BVT]V^c^_6bcaQ^Yh^Qp _aTQ^YXQgYp `Q]pcY

;Q[ T_S_aY\_bm aQ^VV5 bVT]V^c^Qp ]_UV\m _aTQ^YXQgYY `Q]pcY Y]VVc bS_Y
b`VgYeYhVb[YV U_bc_Y^bcSQ5 UV\Qp QUaVb^_V `a_bcaQ^bcS_ XQUQhY ]^_T_]Va6
^l]7 BVT]V^c^_6bcaQ^Yh^Qp ]_UV\m `aVUbcQS\pVc b_R_Z `_`lc[d _RkVUY^Ycm
U_bc_Y^bcSQ bVT]V^c^_Z Y bcaQ^Yh^_Z _aTQ^YXQgYY `Q]pcY7 3 nc_Z ]_UV\Y
SYacdQ\m^lZ Yb`_\^YcV\m^lZ QUaVb `aVcVa`VSQVc US_Z^_V `aV_RaQX_SQ^YVC
b^QhQ\Q YX QUaVbQ SlUV\pVcbp bVT]V^c^Qp hQbcm5 [_c_aQp b Yb`_\mX_SQ^YV]
cQR\Ygl UVb[aY`c_a_S bVT]V^c_S `aVSaQjQVcbp S ݷb[YZ_\`ݷ 1^_ Sbݷ Vjݷ SYa6
cdQ\m^lZ2 QUaVbD `_\dhV^^lZ QUaVb `_USVaTQVcbp bcaQ^Yh^_]d `aV_RaQX_6
SQ^Yo5 aVXd\mcQc_] [_c_a_T_ bcQ^_SYcbp eYXYhVb[YZ QUaVb7 9^QhV T_S_ap5 S
bVT]V^c^_6bcaQ^Yh^_Z ]_UV\Y SYacdQ\m^_Z `Q]pcY [QWUQp XQUQhQ Y]VVc bS_ݷ
SYacdQ\m^_V bcaQ^Yh^_V QUaVb^_V `a_bcaQ^bcS_5 S^dcaY [_c_a_T_ ]_Tdc Rlcm
_aTQ^YX_SQ^l bVT]V^cl7

BVT]V^c^_6bcaQ^Yh^Qp _aTQ^YXQgYp aVQ\YX_SQ^Q ^Q 9<A?6b_S]VbcY]lf
`a_gVbb_aQf5 ^_ R_\miV5 b_RbcSV^^_ T_S_ap5 ^YTUV ^V SbcaVhQVcbp7 ?b^_S6
^_Z ^VU_bcQc_[ nc_Z ]_UV\Y ‑ Vݷ haVX]Va^Qp b\_W^_bcmD R_\miY^bcS_ _`V6
aQgY_^^lf bYbcV] nc_Z ]_UV\mo ^V `_\mXdVcbp7 BS_o a_\m XUVbm YTaQVc Y
c_ _Rbc_pcV\mbcS_5 hc_ _`VaQgY_^^do bYbcV]d5 [_c_aQp XQUVZbcS_SQ\Q Rl
bVT]V^c^_6bcaQ^Yh^do ]_UV\m SYacdQ\m^_Z `Q]pcY S_ Sbݷ] Vݷ SV\Y[_\V`YY5
^V\mXp Rl\_ Rl `VaV^VbcY ^Q UadTYV `a_gVbb_al5 TUV bcaQ^Yh^_V `aV_RaQX_6
SQ^YV QUaVb_S `aYbdcbcSdVc 1_^_ S ^QiV SaV]p `aYbdcbcSdVc `aQ[cYhVb[Y ^Q
SbVf `a_gVbb_aQf5 Y]VojYf VV^25 Q bVT]V^c^_V _cbdcbcSdVc7 9XdhQp `a_6
TaQ]]Ya_SQ^YV ^Q pXl[V QbbV]R\VaQ5 ]l SYUV\Y5 hc_ `_\mX_SQcV\mb[YV XQUQ6
hY `_U d`aQS\V^YV] ?B U9>EH Y OB55K\M ݷWYSdcݷ S `\_b[_Z ]_UV\Y `Q]pcYD
_`VaQgY_^^Qp bYbcV]Q b_XUQݷc ^Vb[_\m[_ 5ݷbVT]V^c_Sݷ ݷQ[alSQojYf^ݷ Sbݷ
bcaQ^Yh^_V `a_bcaQ^bcS_ gV\Y[_]5 Y UVb[aY`c_al ncYf bVT]V^c_S XQ^_bYc S
bVT]V^c^lV aVTYbcal5 ^Q hݷ] Y db`_[QYSQVcbp7 Ca_TQcm b_UVaWY]_V bVT]V^c6
^lf aVTYbca_S XQUQhV ^V aV[_]V^UdVcbp5 ^Y [ hV]d f_a_iV]d nc_ ^V `aYSVUݷc7

A7=7 D`aQS\V^YV Q``QaQcda_ZD SS_U6SlS_U

A7=7:7 5SV c_h[Y XaV^Yp ^Q SS_U6SlS_U

BfV]QcYhVb[Y SS_U6SlS_U 1Y\Y5 T_S_ap iYaV5 d`aQS\V^YV dbca_Z6
bcSQ]Y2 `_[QXQ^ ^Q aYb7 A7B7 GV^caQ\m^lZ `a_gVbb_a Y _`VaQcYS^Qp `Q]pcm
XQ^Y]Qoc S nc_Z bfV]V ^Vb[_\m[_ _b_R_V ]Vbc_C ^Vb]_cap ^Q c_5 hc_ Y `a_6
gVbb_a5 Y `Q]pcm5 ^Vb_]^V^^_5 pS\pocbp cVf^YhVb[Y]Y dbca_ZbcSQ]Y5 _^Y ^V
Sf_Upc S hYb\_ 5ݷdbca_ZbcSݷ _R d`aQS\V^YY [_c_al]Y YUݷc aVhm7 9^_TUQ S_
YXRVWQ^YV `dcQ^Ygl T_S_apc _R d`aQS\V^YY S^Vi^Y]Y dbca_ZbcSQ]Y 5
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устройства
оперативная память

процессор

ввод-вывод

AYb7 A7B7 3S_U6SlS_U b c_h[Y XaV^Yp Q``QaQcdal

`aY nc_] `_UaQXd]VSQVcbp5 hc_ `a_gVbb_a Y `Q]pcm ‑ dbca_ZbcSQ S^dcaV^6ݷ
^YV5ݷ f_cp cQ[ Yf Y ^V ^QXlSQoc7 BhYcQVcbp5 hc_ SXQY]_UVZbcSYV ]VWUd `a_6
gVbb_a_] Y `Q]pcmo ^V Sf_UYc S `_^pcYV SS_UQ6SlS_UQD b c_h[Y XaV^Yp5 `aY6
^pc_Z `aY _RbdWUV^YY Q``QaQc^_T_ _RVb`VhV^Yp 1S c_] hYb\V baVUY `a_TaQ]6
]Ybc_S5 b_XUQojYf pUaQ _`VaQgY_^^lf bYbcV]25 G@ Y `Q]pcm `aVUbcQS\poc
b_R_Z VUY^lZ [_^bcad[cYS5 Q SS_U_]6SlS_U_] bhYcQVcbp _R]V^ Y^e_a]QgYVZ
]VWUd ncY] [_^bcad[cYS_] Y SbV] _bcQ\m^l] ]Ya_]7

>Q c_5 hc_ bhYcQcm5 Q hc_ ^V bhYcQcm SS_U_]6SlS_U_]5 bdjVbcSdVc Y Y^Qp
c_h[Q XaV^Yp5 [_c_aQp `aY^pcQ baVUY `aY[\QU^lf `a_TaQ]]Ybc_S7 NcQ c_h[Q
XaV^Yp ]_T\Q Rl `_\^_bcmo b_S`QUQcm b `aVUlUdjVZ5 Vb\Y Rl ^V c_c eQ[c5
hc_ _U^Q Y cQ WV `a_TaQ]]Q5 Sl`_\^pp _U^Y Y cV WV UVZbcSYp5 S XQSYbY]_bcY
_c _Rbc_pcV\mbcS5 S [_c_alf Vݷ XQ`dbcY\Y5 ]_WVc [Q[ _bdjVbcS\pcm Q``Q6
aQc^lZ SS_U6SlS_U5 cQ[ Y ^V _bdjVbcS\pcm VT_:>7 AQbb]_caY] U\p `aY]VaQ
f_a_i_ X^Q[_]do ^Q] `a_TaQ]]d Q5<<?5ݷ G?B<47ݷ 6b\Y SlXSQcm Vݷ [_]Q^U_Z

7885<<? G 69<5:

c_ bca_[Q 2Q5<<?5 G?B<412 RdUVc SlSVUV^Q S eQZ\ 69<5: ^Q UYb[V5 c_ Vbcm
`a_YX_ZUݷc Q``QaQc^lZ SS_U6SlS_U7 6b\Y WV cQ WV bQ]Qp `a_TaQ]]Q RdUVc
XQ`djV^Q [_]Q^U_Z

7885<<? L 78@B?7;

c_ ^Y[Q[_T_ SS_UQ6SlS_UQ 1b Q``QaQc^_Z c_h[Y XaV^Yp2 ^V `_b\VUdVcC bca_6
[Q5 SlSVUV^^Qp `a_TaQ]]_Z 85<<?5 RdUVc `_UQ^Q ^Q Sf_U `a_TaQ]]V @B?7;5
cQ[ hc_ Sbݷ SXQY]_UVZbcSYV5 b[_aVV SbVT_5 _bcQ^Vcbp ]VWUd `a_gVbb_a_] Y
`Q]pcmo7

6b\Y Yb`_\mX_SQcm ݷQ``QaQc^doݷ cVa]Y^_\_TYo5 `a_TaQ]]YbcQ] `aYUݷc6
bp S [QWU_Z cQ[_Z bYcdQgYY dc_h^pcm5 hc_ aVhm YUݷc ^V _ SS_UV6SlS_UV5 Q _
VT_ S_X]_W^_bcY Y\Y Slb_[_Z SVa_pc^_bcY 1Y\Y ^YX[_Z5 XQSYbYc _c XQUQ6
hY25 Y cQ[_V dc_h^V^YV `_caVRdVcbp VUSQ \Y ^V S [QWU_] ]VbcV5 TUV aVhm
YUݷc _ SS_UV6SlS_UV7 ?hVSYU^_5 hc_ cQ[_Z SQaYQ^c cVa]Y^_\_TYY _[QXlSQVc6
bp ^VdU_RV^ S U_bcQc_h^_Z bcV`V^Y5 hc_Rl VT_ ^Y[c_ ^V Yb`_\mX_SQ\7 @_nc_6
]d `aY[\QU^lV `a_TaQ]]Ybcl _Rlh^_ `_U SS_U_]6SlS_U_] `_^Y]Qoc \o6
R_Z _R]V^ Y^e_a]QgYVZ b S^Vi^Y] ]Ya_] hVaVX `_c_[Y SS_UQ6SlS_UQ5 c_

:>9]VVcbp S SYUd5 VbcVbcSV^^_5 SS_U6SlS_U hVaVX bYbcV]^lV SlX_Sl7
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Vbcm hVaVX SlX_Sl B5145 GB9D55 C5>48B53F Y c7 `7 ;_^Vh^_5 cQ[_V aVUV\V6`_ݷ
^YVݷ SS_UQ6SlS_UQ _hVSYU^l] _RaQX_] `_a_h^_5 SVUm _^_ eQ[cYhVb[Y bS_6
UYcbp [ c_]d5 hc_ SS_U6SlS_Uݷ ‑ nc_ c_5 hc_ UV\QVcbp hVaVX SlX_Sl U\p
SS_UQ6SlS_UQݷD b cQ[Y] WV db`Vf_] ]_W^_ Rl\_ Rl XQpSYcm5 hc_ SS_U6SlS_U ‑
nc_ SS_U6SlS_U7

=_W^_ Rl\_ Rl b[QXQcm5 hc_ SS_U_]6SlS_U_] b `a_TaQ]]Ybcb[_Z c_h6
[Y XaV^Yp bhYcQVcbp S__RjV \oR_Z _R]V^ Y^e_a]QgYVZ ]VWUd `a_gVbb_] Y
S^Vi^Y] ]Ya_]5 ^_ nc_ ^V cQ[C `a_gVbb ]_WVc [Q[ `aY^Y]Qcm5 cQ[ Y `_\dhQcm
Y^e_a]QgYo5 ^Q`aY]Va5 hVaVX bYT^Q\l Y\Y hVaVX aQXUV\pV]do `Q]pcm5 Y `a_6
TaQ]]Ybcl caQUYgY_^^_ ^V aQbb]QcaYSQoc Sbݷ nc_ [Q[ SS_U6SlS_U7 ?bcQݷcbp
\Yim [_^bcQcYa_SQcm5 hc_ cVf^YhVb[Qp `aVU]Vc^Qp _R\Qbcm S _hVaVU^_Z aQX
UV]_^bcaYadVc bS_ݷ ^VWV\Q^YV b__cSVcbcS_SQcm [Q[Y] Rl c_ ^Y Rl\_ _`aVUV6
\V^Yp]7

A7=7;7 3XQY]_UVZbcSYV ?B b Q``QaQcda_Z

=l dWV _RbdWUQ\Y 1b]7 c7 :5 25=7:7:ݷ hc_ gV^caQ\m^lZ `a_gVbb_a SXQY]_6
UVZbcSdVc b _bcQ\m^l]Y hQbcp]Y [_]`mocVaQ hVaVX _Rjdo iY^d5 Q U\p `_U6
[\ohV^Yp [ nc_Z iY^V aQX^lf S^Vi^Yf dbca_ZbcS Yb`_\mXdocbp [_^ca_\6
\Val:?7 ;_^ca_\\Val5 RdUdhY bS_VT_ a_UQ `_baVU^Y[Q]Y ]VWUd `a_gVbb_a_]
Y S^Vi^Y]Y dbca_ZbcSQ]Y5 `_XS_\poc U_ _`aVUV\ݷ^^_Z bcV`V^Y d^YeYgYa_6
SQcm b`_b_Rl `_U[\ohV^Yp `VaYeVaYZ^lf dbca_ZbcS [ [_]`mocVad7 ?hVSYU6
^_5 hc_ ^Y[Q[_Z YX SlS_U_S 2ݷ]WV_^ݷ1 `a_gVbb_aQ ^V ]_WVc b__cSVcbcS_SQcm
[_^[aVc^l] UVZbcSYp] b S^Vi^Y]Y dbca_ZbcSQ]Y5 cQ[Y] [Q[ `VaV]VjV^YV
hYcQojYf T_\_S_[5 XQ`db[ Y\Y _bcQ^_S ]_c_a_S Y c7 `7C S_6`VaSlf5 aQX\Yh6
^lf UVZbcSYZ cQ[_T_ a_UQ b\Yi[_] ]^_T_5 Q SlS_U_S d `a_gVbb_aQ ‑ _TaQ^Y6
hV^^_V [_\YhVbcS_5 Y5 S_6Sc_alf5 cQ[_V `_bca_V^YV QafYcV[cdal _TaQ^YhY\_
Rl Qbb_acY]V^c dbca_ZbcS5 [_c_al]Y ]_WVc d`aQS\pcm UQ^^lZ [_^[aVc^lZ
`a_gVbb_a ‑ ^Q`aY]Va5 [ `a_gVbb_ad ^V\mXp Rl\_ Rl `_U[\ohYcm ^Y[Q[_V
dbca_ZbcS_5 b_XUQ^^_V `_XWV UQ^^_T_ `a_gVbb_aQ Y5 [Q[ b\VUbcSYV5 ^V `aVUd6
b]_caV^^_V VT_ [_^bcad[gYVZ7 ;_^ca_\\Val ncd `a_R\V]d aViQocC R\QT_UQap
Y] _c `a_gVbb_aQ _[QXlSQocbp b[alcl bfV]QcYhVb[YV _b_RV^^_bcY aQX\Yh6
^lf dbca_ZbcS5 c_ Vbcm b c_h[Y XaV^Yp `a_gVbb_aQ dbca_ZbcSQ aQX\YhQocbp
]VWUd b_R_Z aQXSV hc_ ^_]VaQ]Y7

;_^ca_\\Va `aVUbcQS\pVc b_R_Z n\V[ca_^^do \_TYhVb[do bfV]d5 `_U[\o6
hQV]do b _U^_Z bc_a_^l [ _RjVZ iY^V [_]`mocVaQ5 hc_ `_XS_\pVc _R]V^Y6
SQcmbp UQ^^l]Y b `a_gVbb_a_]5 Q b UadT_Z bc_a_^l ‑ [ eYXYhVb[_]d dbca_Z6
bcSd5 [_c_al] ^dW^_ d`aQS\pcm7 @_b[_\m[d [_^ca_\\Va b_XUQVcbp SbVTUQ U\p
d`aQS\V^Yp [_^[aVc^l] dbca_ZbcS_]5 U\p ^VT_ ^V b_bcQS\pVc `a_R\V]l TV^V6
aYa_SQcm Y]V^^_ cQ[YV n\V[caYhVb[YV bYT^Q\l5 [_c_alV ^dW^l U\p d`aQS6
\V^Yp UQ^^l] dbca_ZbcS_]7 B UadT_Z bc_a_^l5 `_b[_\m[d \oR_Z [_^ca_\\Va
SXQY]_UVZbcSdVc b `a_gVbb_a_] `dcݷ] `aYݷ]Q Y `VaVUQhY ^V[Yf hYb\_Slf

:?8UVbm RdUVc d]Vbc^_ ^Q`_]^Ycm5 hc_ _b^_S^_Z `VaVS_U Q^T\YZb[_T_ T\QT_\Q D? 3?>DB?<
^Q adbb[YZ pXl[ ‑ d`aQS\pcm5 Q S_SbV ^V 5ݷca_\Ya_SQcm^_]ݷ [Q[ hQbc_ _iYR_h^_ `_\QTQoc7
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X^QhV^YZ `_ iY^V5 `a_gVbb_a _[QXlSQVcbp b`_b_RV^ aQR_cQcm b \oRl] [_^6
ca_\\Va_]5 [_c_alZ ]_W^_ eYXYhVb[Y `_U[\ohYcm [ _RjVZ iY^V UQ^^_T_
[_]`mocVaQD _b_RV^^_bcY aQR_cl b [_^[aVc^l] [_^ca_\\Va_] XQUQocbp `a_6
TaQ]]_Z 1UaQZSVa_] dbca_ZbcSQ25 Q ^V bQ]Y] `a_gVbb_a_]7 2\QT_UQap nc_]d
`a_gVbb_a ]_WVc5 S hQbc^_bcY5 aQR_cQcm b dbca_ZbcSQ]Y5 [_c_alf ^Q ]_]V^c
Sl`db[Q UQ^^_T_ `a_gVbb_aQ Vjݷ ^V bdjVbcS_SQ\_7

@_b[_\m[d [ _RjVZ iY^V ]_WVc Rlcm `_U[\ohV^_ _U^_SaV]V^^_ R_\mi_V
[_\YhVbcS_ aQX\Yh^lf [_^ca_\\Va_S5 ^dW^_ [Q[Y]6c_ _RaQX_] aQX\YhQcm5
[_]d `aVU^QX^QhV^l `VaVUQSQV]lV UQ^^lV Y\Y5 ^Q_R_a_c5 [c_ U_\WV^ _cSV6
cYcm ^Q XQ`a_b UQ^^lf7 5\p nc_T_ SS_UYcbp `_^pcYV `_acQ SS_UQ6SlS_UQ 7
@_ac SS_UQ6SlS_UQ `aVUbcQS\pVc b_R_Z QRbcaQ[gYo5 Y]Vojdo QUaVb5 `aVU6
bcQSY]lZ ^Q UQ^^_Z iY^V7 5\p [QWU_T_ `_acQ S_X]_W^l 1b c_h[Y XaV^Yp
`a_gVbb_aQ2 _`VaQgYY XQ`YbY Y hcV^Yp5 c_ Vbcm b__cSVcbcSV^^_ `VaVUQhY X^Q6
hV^Yp `_ XQUQ^^_]d QUaVbd Y XQ`a_bQ X^QhV^Yp b XQUQ^^_T_ QUaVbQ7 5YQ`QX_^
S_X]_W^lf X^QhV^YZ5 [Q[ Y UYQ`QX_^ QUaVb_S `_ac_S5 XQSYbYc _c QafYcV[cd6
al iY^l 1_`aVUV\pVcbp aQXapU^_bcmo b__cSVcbcSV^^_ iY^l UQ^^lf Y iY^l
QUaVb_S27 8Q [QWUl] [_^ca_\\Va_] hYb\Ycbp _UY^ Y\Y ^Vb[_\m[_ 1Q Y^_TUQ
gV\Qp _R\Qbcm2 `_ac_S SS_UQ6SlS_UQ5 `aYhݷ] S_X]_W^_5 hc_ ^V[_c_alV YX ^Yf
]_Tdc Rlcm c_\m[_ `a_hYcQ^l5 Q ^V[_c_alV ‑ c_\m[_ XQ`YbQ^l7

=_W^_ XQ]VcYcm5 hc_ `_ac SS_UQ6SlS_UQ `_f_W ^Q _Rl[^_SV^^do phVZ[d
`Q]pcY7 2_\VV c_T_5 S ^V[_c_alf QafYcV[cdaQf5 [Q[ ]l dSYUY] `_XWV5 `_acl
SS_UQ6SlS_UQ aQb`_\QTQocbp S c_] WV QUaVb^_] `a_bcaQ^bcSV5 hc_ Y _Rlh6
^Qp _`VaQcYS^Qp `Q]pcm 1QUaVbQ `Q]pcY S UQ^^_] b\dhQV Y]Vocbp S SYUd5
VbcVbcSV^^_5 eYXYhVb[YV25 Y hYcQocbp8XQ`YblSQocbp cV]Y WV [_]Q^UQ]Y
`a_gVbb_aQ7 ;_^Vh^_5 ^Q bQ]_] UV\V `_ac SS_UQ6SlS_UQ phVZ[_Z `Q]pcY ^V
pS\pVcbp5 `_b[_\m[d ^YhVT_ ^V faQ^Yc5 Q X^QhV^Yp5 hYcQV]lV YX `_acQ5 _Rlh6
^_ _c\YhQocbp _c X^QhV^YZ5 cdUQ XQ^_bY]lf5 ^V T_S_ap dWV _ c_]5 hc_ ]^_TYV
`_acl U_bcd`^l c_\m[_ U\p hcV^Yp Y\Y5 ^Q_R_a_c5 c_\m[_ U\p XQ`YbY7 8^QhV6
^YV5 XQ`YblSQV]_V S `_ac5 ]_WVc `aVUbcQS\pcm b_R_Z5 ^Q`aY]Va5 [_U [_]Q^Ul
S[\ohV^Yp ]_c_aQ Wݷbc[_T_ UYb[Q5 Q X^QhV^YV5 YX c_T_ WV `_acQ hYcQV]_V5‑
[_U5 `_ [_c_a_]d ]_W^_ _`aVUV\Ycm5 XQSVaiV^Q \Y `_b\VU^pp _`VaQgYp hcV6
^Yp7

;a_]V `_ac_S5 ^V[_c_alV [_^ca_\\Val Y]Voc Vjݷ Y RdeVal SS_UQ6SlS_UQ5
`aVUbcQS\pojYV b_R_Z _`VaQcYS^do `Q]pcm5 [_^bcad[cYS^_ Y^cVTaYa_SQ^6
^do S [_^ca_\\Va Y `aVU^QX^QhV^^do U\p _R]V^Q ]QbbYSQ]Y Y^e_a]QgYY
]VWUd [_^ca_\\Va_] Y gV^caQ\m^l] `a_gVbb_a_]7 >Q`aY]Va5 UQ^^lV5 `aVU6
^QX^QhV^^lV U\p XQ`YbY ^Q UYb[5 ^dW^_ b[_`Ya_SQcm S RdeVa [_^ca_\\VaQ
nc_T_ UYb[Q5 Q XQcV] UQcm hVaVX `_ac SlS_UQ [_]Q^Ud ^Q XQ`YbmD ^Q_R_a_c5
`aY hcV^YY Y^e_a]QgYY b UYb[Q _^Q `_]VjQVcbp S RdeVa [_^ca_\\VaQ5 _c6
[dUQ Vݷ ]_W^_ `_c_] b[_`Ya_SQcm S _b^_S^do `Q]pcm7 5adTY] `aY]Va_] Rd6
eVaQ SS_UQ6SlS_UQ ]_W^_ bhYcQcm SYUV_`Q]pcm5 c_ Vbcm `Q]pcm5 S [_c_a_Z
faQ^Ycbp YX_RaQWV^YV5 SYUY]_V ^Q n[aQ^V UYb`\Vp7

>Q ^V[_c_alf `a_gVbb_aQf `_acl SS_UQ6SlS_UQ Y]Voc _cUV\m^_V QUaVb^_V
`a_bcaQ^bcS_ 1[Q[ `aQSY\_5 ]V^miVZ aQXapU^_bcY5 hV] `a_bcaQ^bcS_ QUaVb_S
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_`VaQcYS^_Z `Q]pcY27 3 nc_] b\dhQV U\p aQR_cl b `_acQ]Y Yb`_\mXdocbp
_cUV\m^lV Y^bcad[gYY `a_gVbb_aQ 1^Q`aY]Va5 RW Y X^] S]Vbc_ VX_27

1\mcVa^QcYS^_V aViV^YV ‑ aQX]VbcYcm [_^ca_\\Val dbca_ZbcS S c_] WV
QUaVb^_] `a_bcaQ^bcSV5 hc_ Y _`VaQcYS^do `Q]pcm7 3 nc_] b\dhQV `a_gVb6
b_ad ^V ^dW^l _cUV\m^lV Y^bcad[gYY U\p aQR_cl b `_acQ]Y5 SbV UV\QVcbp
_Rlh^_Z [_]Q^U_Z VX_7 CQ[Qp bfV]Q Rl\Q5 ^Q`aY]Va5 aVQ\YX_SQ^Q ^Q YMY6::7
?U^_ YX U_bc_Y^bcS nc_Z bfV]l ‑ S_X]_W^_bcm b_`_bcQSYcm _R\QbcY `_a6
c_S SS_UQ6SlS_UQ SYacdQ\m^l] QUaVbQ] ^V[_c_alf `a_gVbb_S5 `aVU_bcQSYS
Y] S_X]_W^_bcm SXQY]_UVZbcSYp b dbca_ZbcSQ]Y ^Q`ap]do5 RVX _RaQjV^YZ
[ _`VaQgY_^^_Z bYbcV]V 1bYbcV]^lf SlX_S_S25 hc_ ^QXlSQVcbp5 Q^ݷ [QWUlZ
hYf7ݷ Nc_5 S hQbc^_bcY5 d`a_jQVc Sl^VbV^YV UaQZSVa_S _cUV\m^lf dbca_ZbcS
YX pUaQ S `_\mX_SQcV\mb[YV `a_gVbblD [_^Vh^_5 ]_W^_ _R_ZcYbm Y RVX `ap]_T_
U_bcd`Q [ `_acQ] ‑ bdjVbcSdoc _`VaQgY_^^lV bYbcV]l5 S [_c_alf UaQZSVal
Q``QaQcdal5 aQR_cQp [Q[ _Rlh^lV `_\mX_SQcV\mb[YV `a_gVbbl5 _RaQjQocbp
[ `_acQ] hVaVX bYbcV]^lV SlX_SlD ^_ aQR_cQVc cQ[Qp [_^bcad[gYp ^V b\Yi6
[_] neeV[cYS^_7 2_\miV c_T_5 _cbdcbcSYV b`VgYQ\m^lf Y^bcad[gYZ U\p SXQ6
Y]_UVZbcSYp b `_acQ]Y UV\QVc S_X]_W^l] ^Q`YbQ^YV UaQZSVa_S ^Q pXl[Qf
Slb_[_T_ da_S^p 1cQ[Yf [Q[ BY5 BY44 Y\Y UQWV @Qb[Q\m ‑ \Yim Rl S pXl[V
`_UUVaWYSQ\Ybm d[QXQcV\Y2 RVX `aY]V^V^Yp SbcQS_[ ^Q pXl[V QbbV]R\VaQ7

; ^VU_bcQc[Q] VUY^_T_ QUaVb^_T_ `a_bcaQ^bcSQ ]_W^_ _c^VbcY5 ^Q`aY6
]Va5 c_c eQ[c5 hc_ ^Q `_acl aQbf_UdVcbp _b^_S^_V QUaVb^_V `a_bcaQ^bcS_5
[_c_a_T_ ]_WVc Rlcm ^V cQ[ ]^_T_7 >Q YMY6:: ncQ `a_R\V]Q Rl\Q U_bcQc_h6
^_ Q[cdQ\m^Q5 c7 [7 QUaVbQ ^Q nc_Z ]QiY^V Rl\Y :?6aQXapU^lV7 ;a_]V c_T_5 ^Q
b_SaV]V^^lf `a_gVbb_aQf `aY]V^pVcbp [Vi6`Q]pcm5 cQ[ hc_ dhQbc[Y QUaVb6
^_T_ `a_bcaQ^bcSQ5 b__cSVcbcSdojYV RdeVaQ] Y `_acQ]5 YX `a_gVbbQ [ViY6
a_SQ^Yp `aYf_UYcbp Yb[dbbcSV^^_ Yb[\ohQcm7 >Q[_^Vg5 _`VaQcYS^Qp `Q]pcm
Y [_^ca_\\Val dbca_ZbcS `aVUbcQS\poc b_R_Z bdj^_bcY SVbm]Q aQX\Yh^lV5 Y
`_]VbcYcm Yf ^Q _U^d _Rjdo iY^d ]_WVc _[QXQcmbp XQcadU^YcV\m^_ 1f_cp Rl
UQWV S bY\d c_T_5 hc_ _`cY]Q\m^Qp aQXapU^_bcm iY^l UQ^^lf U\p `Q]pcY Y
[_^ca_\\Va_S aQX\Yh^Q25 Q `_bca_V^YV USdf aQX^lf iY^ `aY Yb`_\mX_SQ^YY
_U^_T_ _RjVT_ `a_bcaQ^bcSQ QUaVb_S `aYS_UYc [ ^V_Rf_UY]_bcY ^Q c_] Y\Y
Y^_] da_S^V `aY^Y]Qcm aViV^YV5 `_ [Q[_Z iY^V b\VUdVc aQR_cQcm b [_^[aVc6
^l] QUaVb_]7

6jݷ _UY^ S_X]_W^lZ `_Uf_U5 `aY]V^pV]lZ S f_a_i_ X^Q[_]_Z ^Q] Qa6
fYcV[cdaV 9<A? ‑ [_]RY^Ya_SQ^^lZ7 @_acl SS_UQ6SlS_UQ S nc_] b\dhQV aQX6
]VjQocbp S _cUV\m^_] QUaVb^_] `a_bcaQ^bcSV5 Q RdeVal ‑ S _RjV]7

A7=7<7 5aQZSVal

@_U UaQZSVa_] Ybf_U^_ `_^Y]Q\_bm ^V[_V `a_TaQ]]^_V baVUbcS_5 RV6
adjVV ^Q bVRp XQR_cd _R _b_RV^^_bcpf d`aQS\V^Yp _`aVUV\ݷ^^l] S^Vi^Y]
dbca_ZbcS_]7 >Q`_]^Y]5 hc_ S XQUQhY _`VaQgY_^^_Z bYbcV]l Sf_UYc d`aQS6
\V^YV Q``QaQcda_Z5 [_c_a_V `_UaQXd]VSQVc QRbcaQTYa_SQ^YV Y [__aUY^QgYoD
]_W^_ bhYcQcm5 hc_ QRbcaQTYa_SQ^YV [Q[ aQX Y _RVb`VhYSQVcbp UaQZSVaQ]Y ‑
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_^Y `aVU_bcQS\poc ^V[YZ d^YeYgYa_SQ^^lZ ^QR_a `a_TaQ]]^lf ed^[gYZ5
`_XS_\pojYf d`aQS\pcm S^Vi^Y] dbca_ZbcS_]5 ^V X^Qp5 [Q[ nc_ ^Q bQ]_]
UV\V UV\QVcbpC b__cSVcbcSdojVV X^Q^YV aQXaQR_chY[Y UaQZSVaQ S\_WY\Y S
aVQ\YXQgYo VT_ ed^[gYZ7

Bc_Yc _RaQcYcm S^Y]Q^YV5 hc_ ]l ^QXSQ\Y UaQZSVa [Q[Y]6c_ a_TaQ]]6`ݷ
^l] baVUbcS_]5ݷ Q ^V `a_bc_ 7ݷa_TaQ]]_Z`ݷ Nc_]d Vbcm S`_\^V S^pc^Qp `aY6
hY^QC bca_T_ T_S_ap5 UaQZSVa ^V pS\pVcbp `a_TaQ]]_Z5 _^ `aVUbcQS\pVc b_R_Z
^QR_a `_U`a_TaQ]] 1ed^[gYZ25 `dbcm UQWV bSpXQ^^lf ]VWUd b_R_Z5 ^_ Y]V^6
^_ `_U`a_TaQ]]5 aQbbhYcQ^^lf ^Q c_5 hc_ SlXlSQcm Yf RdUVc [c_6c_ Vjݷ ‑
S R_\miY^bcSV b\dhQVS Y]Vocbp S SYUd UadTYV `_UbYbcV]l pUaQ ?B7 3 nc_]
`\Q^V UaQZSVa bS_VZ bcad[cda_Z ^Q`_]Y^QVc b[_aVV RYR\Y_cV[d5 hV] `a_TaQ]6
]d5 f_cp `_ ^QX^QhV^Yo UaQZSVa5 [_^Vh^_5 UQ\V[_ ^V RYR\Y_cV[Q7 6b\Y T_S_6
aYcm _ `a_TaQ]]V5 c_ `a_TaQ]]_Z5 aQR_cQojVZ b S^Vi^Y]Y dbca_ZbcSQ]Y5 [Q[
]_W^_ U_TQUQcmbp5 pS\pVcbp pUa_ ?B5 ^d Q UaQZSVa b ]_]V^cQ VT_ XQTadX[Y
bcQ^_SYcbp 1_Rlh^_2 hQbcmo pUaQ7

8^Qp5 [Q[ ^dW^_ aQR_cQcm b UQ^^l] [_^[aVc^l] Q``QaQc^l] dbca_Z6
bcS_]5 UaQZSVa b[alSQVc _b_RV^^_bcY nc_T_ dbca_ZbcSQ _c SbVZ _bcQ\m^_Z
bYbcV]l7 5adTYV hQbcY pUaQ _RaQjQocbp [ UaQZSVad5 SlXlSQp VT_ S^Vi6
^YV ed^[gYY ‑ cQ[ ^QXlSQV]lV c_h[Y Sf_UQ 5 [_c_alV Y]Voc _UY^Q[_Sdo
bcad[cdad U\p SbVf UaQZSVa_S _`aVUV\ݷ^^_Z [QcVT_aYY7 CQ[5 _RaQjV^YV [
UaQZSVad Wݷbc[_T_ UYb[Q b gV\mo XQ`YbQcm bV[c_a ❷ >> Y cQ[_V WV _RaQjV6
^YV [ UaQZSVad fl1C86RaV\[Q:@ RdUVc 1b c_h[Y XaV^Yp \oR_Z `_UbYbcV]l pU6
aQ5 [a_]V bQ]Yf ncYf UaQZSVa_S2 SlT\pUVcm _UY^Q[_S_5 ^Vb]_cap ^Q c_5 hc_
ncY dbca_ZbcSQ ^Q Q``QaQc^_] da_S^V d`aQS\pocbp b_SVaiV^^_ `_6aQX^_]d7
5VcQ\Y `a_gVbbQ d`aQS\V^Yp [_^[aVc^l]Y dbca_ZbcSQ]Y _[QXlSQocbp \_[Q6
\YX_SQ^l S [_UV UaQZSVaQ7 @aY ^Q`YbQ^YY _bcQ\m^lf hQbcVZ _`VaQgY_^^_Z
bYbcV]l5 Q cQ[WV `aY b_XUQ^YY `_\mX_SQcV\mb[_T_ `a_TaQ]]^_T_ _RVb`VhV^Yp
bcQ^_SYcbp S_X]_W^_ Yf ^V dhYclSQcmD Y]V^^_ cQ[ Y U_bcYTQVcbp Yb[_]_V QR6
bcaQTYa_SQ^YV7

3 R_\miY^bcSV b\dhQVS UaQZSVa aQbbhYcQ^ ^Q Sl`_\^V^YV S `aYSY\VTY6
a_SQ^^_] aVWY]V5 c_ Vbcm U_\WV^ Rlcm hQbcmo pUaQD `aYSY\VTYa_SQ^^lV
[_]Q^Ul ^dW^l UaQZSVad U\p _RaQjV^Yp [ [_^ca_\\Vad 1c_ Vbcm [ `_acQ]
SS_UQ6SlS_UQ2 hVaVX iY^d7 CV_aVcYhVb[Y S_X]_W^_ Sl`_\^V^YV UaQZSVaQ Y S
`_\mX_SQcV\mb[_] aVWY]V S SYUV _Rlh^_T_ `a_gVbbQD `aY nc_] UaQZSVa U_\6
WV^ b__RjQcm _`VaQgY_^^_Z bYbcV]V5 [Q[_V hYb\_ S [Q[_Z `_ac b\VUdVc _c`aQ6
SYcm Y YX [Q[_T_ `_acQ `a_hYcQcm _cSVc5 Q pUa_ dWV Sl`_\^pVc ncY UVZbcSYp
Y b__RjQVc UaQZSVad _ aVXd\mcQcQf7 >V_Rf_UY]_bcm `VaV[\ohV^Yp [_^cV[bcQ
]VWUd `a_gVbb_] UaQZSVaQ Y pUa_] ]_WVc bdjVbcSV^^_ b[QXQcmbp ^Q neeV[6
cYS^_bcY aQR_cl5 cQ[ hc_ `aY]V^pVcbp cQ[_Z `_Uf_U U_bcQc_h^_ aVU[_7 ?c6
]VcY]5 hc_ `aY nc_] UaQZSVa Sb6ݷcQ[Y `aVSaQjQVcbp S _Rlh^do `a_TaQ]]d5
f_cp Y Y]Vojdo b`VgYeYhVb[_V ^QX^QhV^YV7

3Va^ݷ]bp [ ^QYR_\VV aQb`a_bcaQ^ݷ^^_Z bYcdQgYY5 [_TUQ UaQZSVa aQR_cQ6
Vc S SYUV hQbcY pUaQ _`VaQgY_^^_Z bYbcV]l7 =_W^_ SlUV\Ycm caY _b^_S^lf

:@@aQSY\m^VV RdUVc b[QXQcm ‑ [ UaQZSVad ^\K6dbca_ZbcS [\QbbQ =1CC CD?B1757
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b`_b_RQ `_]VjV^Yp UaQZSVaQ S pUa_C S[\ohV^YV [_UQ UaQZSVaQ S [QhVbcSV
]_Ud\p ^Q ncQ`V bR_a[Y pUaQ5 `_U[\ohV^YV UaQZSVaQ ^Q ncQ`V XQTadX[Y _`V6
aQgY_^^_Z bYbcV]l Y UY^Q]YhVb[Qp XQTadX[Q ]_Ud\VZ S pUa_7

6b\Y [_U UaQZSVaQ S[\ohQVcbp S pUa_ S [QhVbcSV ]_Ud\p `ap]_ `aY VT_
bR_a[V5 c_ U_RQS\V^YV Y\Y dUQ\V^YV UaQZSVaQ caVRdVc `VaVbR_a[Y 1`VaV[_]`Y6
\pgYY2 pUaQ Y `VaVXQTadX[Y _`VaQgY_^^_Z bYbcV]l7 @aY nc_] `_\mX_SQcV\o
U_\W^l Rlcm U_bcd`^l Ybf_U^lV cV[bcl pUaQ \YR_5 [Q[ ]Y^Y]d]5 VT_ _Rk6
V[c^lV ]_Ud\Y Y b__cSVcbcSdojYV Y] Y^cVaeVZb^lV eQZ\l7 CQ[_Z `_Uf_U
bhYcQVcbp caQUYgY_^^l] U\p _`VaQgY_^^lf bYbcV] bV]VZbcSQ ^>9H5 f_cp S
`_b\VU^YV :96:> \Vc _^ VUSQ \Y ^V `_\^_bcmo SlcVb^V^ YX aVQ\m^_Z `aQ[cY[Y
UY^Q]YhVb[_Z XQTadX[_Z ]_Ud\VZ7

@_U[\ohV^YV UaQZSVaQ ^Q ncQ`V XQTadX[Y _`VaQgY_^^_Z bYbcV]l `aVU`_6
\QTQVc5 hc_ S bYbcV]V Y]VVcbp eQZ\5 b_UVaWQjYZ b`Yb_[ UaQZSVa_S5 Y bQ]Y
UaQZSVal S SYUV _cUV\m^lf eQZ\_S7 @aY XQTadX[V pUa_ Q^Q\YXYadVc b`Y6
b_[ Y `_U[\ohQVc UaQZSVal5 `_b\V hVT_ ^QhY^QVc aQR_cd7 3 nc_] b\dhQV U\p
`_U[\ohV^Yp U_`_\^YcV\m^_T_ UaQZSVaQ U_bcQc_h^_ `VaVXQTadXYcm bYbcV]dD
`VaV[_]`Y\pgYp pUaQ ^V caVRdVcbp7 CaQUYgY_^^_ nc_c `_Uf_U Yb`_\mX_SQ\Y
bYbcV]l bV]VZbcSQ `9>4?GC5 Q aQ^VV ‑ Y V\6MX\7

5Y^Q]YhVb[Qp XQTadX[Q ]_Ud\VZ S pUa_ `_XS_\pVc U_RQS\pcm UaQZSVal S
dWV aQR_cQojdo bYbcV]d RVX Vݷ `VaVXQTadX[Y7 5\p nc_T_ U_bcQc_h^_ `_UT_6
c_SYcm eQZ\ UaQZSVaQ5 b_R\oUQojYZ _`aVUV\V^^lV b_T\QiV^Yp _R Y]V^Qf5
Y SlUQcm pUad b__cSVcbcSdojYZ bYbcV]^lZ SlX_S5 `_b\V hVT_ ]_Ud\m bcQ^_6
SYcbp hQbcmo pUaQ7 >V^dW^lV ]_Ud\Y _Rlh^_ ]_W^_ YX pUaQ YXkpcm7 CQ[Qp
S_X]_W^_bcm `aYbdcbcSdVc `aQ[cYhVb[Y ^Q SbVf b_SaV]V^^lf ^>9H6bYbcV]Qf5
S[\ohQp U9>EH Y OB55K\M7 Bc_Yc _c]VcYcm5 hc_ `aY Slb_[_Z TYR[_bcY ncQ ]_6
UV\m bhYcQVcbp ^VRVX_`Qb^_Z5 c7 [7 eQ[cYhVb[Y `_XS_\pVc `aY ^Q\YhYY `aQS
bYbcV]^_T_ QU]Y^YbcaQc_aQ XQ`dbcYcm `a_YXS_\m^lZ [_U S `aYSY\VTYa_SQ^6
^_] aVWY]V7

;_^[aVc^lZ ^QR_a S^Vi^Yfݷ ed^[gYZݷ 1c_hV[ Sf_UQ25 [_c_alV UaQZSVa
`aVU_bcQS\pVc _bcQ\m^_Z bYbcV]V5 b_bcQS\pVc Y^cVaeVZb UaQZSVaQ 7 1R6
bcaQTYa_SQ^YV U_bcYTQVcbp cV]5 hc_ UaQZSVal b_SVaiV^^_ aQX^lf dbca_ZbcS
]_Tdc aVQ\YX_SlSQcm _UY^ Y c_c WV Y^cVaeVZb5 c_ Vbcm Y]Vcm 1Y `aVU_bcQS6
\pcm _bcQ\m^_Z bYbcV]V2 S^Vi^V `_\^_bcmo _UY^Q[_SlV ^QR_al c_hV[ Sf_6
UQ7 ?bcQ\m^l] `_UbYbcV]Q] pUaQ `aY nc_] bcQ^_SYcbp Sbݷ aQS^_5 b [Q[Y]
dbca_ZbcS_] S UVZbcSYcV\m^_bcY `a_Ybf_UYc aQR_cQ5 SVUm ncQ aQR_cQ U\p aQX6
^lf dbca_ZbcS caVRdVc SlX_SQ _UY^Q[_Slf ed^[gYZ7 ?RaQjV^YV [ c_h[Q]
Sf_UQ _Rlh^_ `a_YXS_UYcbp hVaVX d[QXQcV\Y ^Q ed^[gYY 1b]7 7B7;27=ݷ 5aQZ6
SVa n[b`_acYadVc bS_Y c_h[Y Sf_UQ5 c_ Vbcm b__RjQVc _bcQ\m^_]d pUad _R Yf
bdjVbcS_SQ^YY5 `aVU_bcQS\pp ^V[do cQR\Ygd Yf QUaVb_SD nc_ ]_WVc Rlcm Y\Y
]QbbYS d[QXQcV\VZ ^Q ed^[gYY5 Y\Y 1hQjV2 bcad[cdaQ b `_\p]Y6d[QXQcV\p]Y7

;_^Vh^_5 Sbݷ ]^_T__RaQXYV S^Vi^Yf dbca_ZbcS ^V `_XS_\pVc `aYUd]Qcm
VUY^lZ Y^cVaeVZb UaQZSVaQ5 [_c_alZ `_Uf_UY\ Rl S__RjV U\p \oR_T_
dbca_ZbcSQ7 ?Rlh^_ _`VaQgY_^^Qp bYbcV]Q `_UUVaWYSQVc ^Vb[_\m[_ cY`_S
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dbca_ZbcS D [QWUlZ cQ[_Z cY` Vbcm ^V hc_ Y^_V5 [Q[ eY[bYa_SQ^^lZ ^QR_a
c_hV[ Sf_UQ5 [_c_alV U_\WV^ `aVU_bcQS\pcm b__cSVcbcSdojYZ UaQZSVa7

>Q\YhYV d UaQZSVa_S d^YeYgYa_SQ^^_T_ Y^cVaeVZbQ ‑ eY[bYa_SQ^^_T_
^QR_aQ c_hV[ Sf_UQ ‑ _c[alSQVc _U^d Y^cVaVb^do S_X]_W^_bcm7 6b\Y S bY6
bcV]d `_]VbcYcm UaQZSVa5 aVQ\YXdojYZ SbV `_\_WV^^lV c_h[Y Sf_UQ5 c_ b
c_h[Y XaV^Yp SbVT_ _bcQ\m^_T_ pUaQ5 Q cQ[WV5 VbcVbcSV^^_5 b c_h[Y XaV^Yp
`_\mX_SQcV\mb[Yf `a_TaQ]] S bYbcV]V `_pSYcbp ^_S_V dbca_ZbcS_D [Q[ Y]V^6
^_ _^_ RdUVc aVQ\YX_SQ^_ ‑ ^Y[_T_5 [a_]V b_RbcSV^^_ UaQZSVaQ5 ^V [QbQVcbp7
Nc_ `_XS_\pVc XQS_UYcm S bYbcV]V SYacdQ\m^lV dbca_ZbcSQ ‑ cQ[YV5 XQ
[_c_al]Y ^Q bQ]_] UV\V S__RjV ^Vc ^YhVT_ Q``QaQc^_T_D Yf ed^[gY_^Q\m6
^_bcm `_\^_bcmo aVQ\YXdVcbp UaQZSVa_] RVX _RaQjV^YZ [ [Q[Y]6\YR_ aVQ\m6
^l] dbca_ZbcSQ]7 ;\QbbYhVb[Y] `aY]Va_] cQ[_T_ dbca_ZbcSQ ]_W^_ bhYcQcm
SYacdQ\m^lZ UYb[ 1Q^T\7 F9BDE1< 49C; Y\Y5 hQjV5 [JV 49C;27 5aQZSVa cQ6
[_T_ ݷUYb[Qݷ `aY bcQacV SlUV\pVc bVRV _`aVUV\ݷ^^lZ _Rkݷ] _`VaQcYS^_Z `Q6
]pcY Y n]d\YadVc _`VaQgYo XQ`YbY bV[c_aQ `dcݷ] aQX]VjV^Yp XQ`YblSQV]_Z
Y^e_a]QgYY S nc_Z `Q]pcY5 Q _`VaQgYo hcV^Yp bV[c_aQ ‑ `dcݷ] [_`Ya_SQ^Yp
Y^e_a]QgYY YX `Q]pcY7 3YacdQ\m^lZ UYb[ b_ SbVf S_X]_W^lf c_hV[ XaV^Yp
SlT\pUYc [Q[ _Rlh^lZ UYb[5 VT_ ]_W^_ _ce_a]QcYa_SQcm 1c_ Vbcm b_XUQcm ^Q
[ݷ^ eQZ\_Sdo bYbcV]d2 c_h^_ cQ[ WV5 [Q[ nc_ UV\QVcbp b _Rlh^l]Y UYb[Q]Y5
Y b]_^cYa_SQcm ^Q SlRaQ^^do c_h[d ]_^cYa_SQ^Yp7

3YacdQ\m^lV dbca_ZbcSQ ^V b\VUdVc `dcQcm b \_TYhVb[Y]Y dbca_Z6
bcSQ]Y 5 ^Vb]_cap ^Q ^Vb_]^V^^do bf_WVbcm ncYf USdf `_^pcYZ7 ;Q[ SYa6
cdQ\m^lV5 cQ[ Y \_TYhVb[YV dbca_ZbcSQ `aVUbcQS\poc b_R_Z aVQ\YX_SQ^^do
`a_TaQ]]^_ QRbcaQ[gYo dbca_ZbcSQ5ݷ [_c_a_T_ ^Q bQ]_] UV\V ^VcݷD ^_ Vb\Y
SYacdQ\m^_V dbca_ZbcS_ ‑ nc_ Y]YcQgYp eYXYhVb[_T_ dbca_ZbcSQ `a_TaQ]]6
^l]Y baVUbcSQ]Y 1b `_]_jmo UaQZSVaQ5 [_c_alZ ^Q bQ]_] UV\V ^V d`aQS\pVc
^Y[Q[Y] eYXYhVb[Y] dbca_ZbcS_]5 Q S]Vbc_ nc_T_ XQ^Y]QVcbp `a_TaQ]]^_Z
n]d\pgYVZ25 c_ \_TYhVb[YV dbca_ZbcSQ ‑ nc_ U_`_\^YcV\m^lZ da_SV^m QR6
bcaQTYa_SQ^Yp5 aVQ\YX_SQ^^lZ `_SVaf ݷQbc_pjYf^ݷ dbca_ZbcS S]VbcV b Yf
UaQZSVaQ]Y7 >Q`aY]Va5 eYXYhVb[YZ UYb[ ]_WVc Rlcm `_UV\V^ 1aQX]VhV^2 ^Q
^Vb[_\m[_ aQXUV\_S 1Q^T\7 @1BD9D9?>C25 [QWUlZ YX [_c_alf RdUVc `aVUbcQS\V^
S bYbcV]V [Q[ _cUV\m^lZ \_TYhVb[YZ UYb[D S c_ WV bQ]_V SaV]p eYXYhVb[YZ
UYb[ ]_W^_ ^V UV\Ycm ^Q aQXUV\l5 Yb`_\mXdp VT_ [Q[ VUY^_V gV\_V5 Y S nc_]
b\dhQV ]_W^_ RdUVc b[QXQcm5 hc_ \_TYhVb[_V `aVUbcQS\V^YV UYb[Q b_S`QUQVc
b VT_ eYXYhVb[Y]Y `QaQ]VcaQ]Y7

@aY n[b`\dQcQgYY bVaSVa^lf [_]`mocVa^lf bYbcV] hQbc_ Yb`_\mXdoc cQ[
^QXlSQV]lV [JRM6]QbbYSl:AD S nc_] b\dhQV bYcdQgYp `a_cYS_`_\_W^Q ‑
_UY^ \_TYhVb[YZ UYb[ _[QXlSQVcbp aVQ\YX_SQ^ ^Q _b^_SV 1`_SVaf 2 USdf Y\Y
R_\VV 1S`\_cm U_ ^Vb[_\m[Yf UVbpc[_S2 eYXYhVb[Yf UYb[_S7 >Q[_^Vg5 ]^_TYV
bYbcV]l 1S[\ohQp U9>EH Y OB55K\M2 `_XS_\poc `aVUbcQSYcm S SYUV UYb[_6
S_T_ dbca_ZbcSQ _Rl[^_SV^^lZ eQZ\D _Rlh^_ ncQ S_X]_W^_bcm ^QXlSQVcbp
<??@213; 45F9357 Nc_ U_S_\m^_ dU_R^_5 [_TUQ d SQb Vbcm eQZ\ _RaQXQ UYb[Q5

:A>QXSQ^YV _RaQX_SQ^_ [Q[ b_[aQjV^YV _c [54E>41>D JBB1I ?6 R>45@5>45>D M9C;C ‑ YX6
Rlc_h^lZ ]QbbYS ^VXQSYbY]lf UYb[_S7



A7=7 D`aQS\V^YV Q``QaQcda_ZD SS_U6SlS_U ?:<

`aVU^QX^QhV^^lZ U\p XQ`YbY hQjV SbVT_ ^Q LM5 M_M Y\Y e\Vi6RaV\_[ Y
S[\ohQojYZ Sbo Y^e_a]QgYo5 b_UVaWQjdobp ^Q eYXYhVb[_] UYb[V5 S c_]
hYb\V S VT_ bYbcV]^lf _R\QbcpfD ]_WVc cQ[ b\dhYcmbp5 hc_ SQ] `_caVRdVc6
bp YXS\Vhm YX nc_T_ _RaQXQ _cUV\m^lV eQZ\l5 `aY nc_] aVQ\m^_ XQ`YblSQcm
_RaQX ^Q ݷR_\SQ^[dݷ Y\Y RaV\_[ ^V XQf_hVcbp7 8UVbm c_WV aVhm YUݷc _ \_TYhV6
b[_] UYb[V5 Q ^V _ SYacdQ\m^_]5 `_b[_\m[d ^V\mXp b[QXQcm5 hc_ cQ[_T_ UYb[Q
Q^ݷ bQ]_] UV\V ^VcݷC _^ Vbcm5 `a_bc_ _^ ^Q bQ]_] UV\V ^V UYb[5 ^_ `aY nc_]
`a_TaQ]]^lZ b\_Z5 _cSVhQojYZ XQ \_TYhVb[YV dbca_ZbcSQ5 `aVUbcQSY\ VT_ S
SYUV UYb[Q7

?c]VcY]5 hc_ SbV dbca_ZbcSQ5 SYUY]lV `_\mX_SQcV\mb[Y] `a_TaQ]]Q]5
b\VUdVc bhYcQcm Y]V^^_ \_TYhVb[Y]Y7 5QWV Vb\Y b_XUQ^^Qp pUa_] bYbcV]l
QRbcaQ[gYp `_\^_bcmo _cSVhQVc eYXYhVb[Y] bS_ZbcSQ] ݷ_Qbc_pjVT^ݷ dbca_Z6
bcSQ5 Sbݷ aQS^_ hVaVX bYbcV]^lV SlX_Sl ^Q] U_bcd`^Q Y]V^^_ \_TYhVb[Qp QR6
bcaQ[gYp5 [_c_aQp ]_WVc Rlcm 1S _hV^m aVU[Yf b\dhQpf2 5ݷa_XaQh^_Z`ݷ c_
Vbcm `a_pS\pcm a_S^_ cQ[YV bS_ZbcSQ5 [_c_al]Y _R\QUQVc aVQ\m^_V eYXYhV6
b[_V dbca_ZbcS_7

>V[_c_ado `dcQ^Ygd b_XUQݷc c_c eQ[c5 hc_ cVa]Y^ UaQZSVaݷ dbca_ZbcSQݷ
`aY]V^poc [Q[ [ UaQZSVaQ] eYXYhVb[Yf dbca_ZbcS 1Yf ]l dWV _RbdWUQ\Y25
cQ[ Y [ [_]`_^V^cQ] ݷ_TYhVb[_T_\ݷ b\_p pUaQ5 [_c_alV _cSVhQoc XQ e_a]Ya_6
SQ^YV QRbcaQ[gYZ \_TYhVb[Yf dbca_ZbcS7 5aQZSVal \_TYhVb[Yf dbca_ZbcS `_
bS_VZ bdcY _hV^m `_f_WY ^Q UaQZSVal dbca_ZbcS eYXYhVb[YfC nc_ c_WV ^V[YV
^QR_al ed^[gYZ5 S[\ohQojYV d^YeYgYa_SQ^^lV ^QR_al c_hV[ Sf_UQ ‑
ed^[gYZ5 SlXlSQV]lf YX UadTYf hQbcVZ pUaQ7 >QR_a c_hV[ Sf_UQ5 `_UUVa6
WYSQV]lf UaQZSVa_]5 b_bcQS\pVc Y^cVaeVZb UaQZSVaQ 7 =l dWV _RbdWUQ6
\Y 1b]7 25<7;7<ݷ hc_ eQZ\l dbca_ZbcS S bYbcV]Qf bV]VZbcSQ ^>9H UV\pcbp ^Q
USQ cY`QC bY]S_\m^lV 1Y\Y `_c_[_SlV2 Y R\_h^lV D ncY USQ cY`Q eQZ\_S
dbca_ZbcS [Q[ aQX Y b__cSVcbcSdoc USd] ݷQbbYhVb[Y]\]ݷ cY`Q] UaQZSVa_S
\_TYhVb[Yf dbca_ZbcS S ^>9H7 >QR_al c_hV[ Sf_UQ d UaQZSVa_S bY]S_\m^lf
dbca_ZbcS Y d UaQZSVa_S R\_h^lf dbca_ZbcS aQX\Yh^lD `aY nc_] \oR_Z UaQZ6
SVa bY]S_\m^_T_ dbca_ZbcSQ U_\WV^ Y]Vcm cQ[_Z ^QR_a c_hV[ Sf_UQ5 [Q[_Z
`aVUdb]_caV^ S UQ^^_Z bYbcV]V U\p bY]S_\m^lf dbca_ZbcSD c_ WV bQ]_V Rd6
UVc SVa^_ U\p R\_h^lf dbca_ZbcS Y S__RjV U\p UaQZSVa_S dbca_ZbcS c_T_ Y\Y
Y^_T_ cY`Q7 =_W^_ b[QXQcm5 hc_ bQ]Y `_^pcYp ݷ_bY]S_\m^_Tݷ Y ݷ_R\_h^_Tݷ
dbca_ZbcSQ _R_X^QhQoc `a_bc_ USQ SYUQ Y^cVaeVZbQ UaQZSVaQ7

@_]Y]_ bY]S_\m^lf Y R\_h^lf dbca_ZbcS5 bYbcV]Q ]_WVc `_UUVaWYSQcm
Y UadTYV cY`l UaQZSVa_S \_TYhVb[Yf dbca_ZbcS7 CQ[5 S ?B U9>EH `_UUVaWY6
SQVcbp caVcYZ cY` \_TYhVb[_T_ dbca_ZbcSQ ‑ bVcVSlV Y^cVaeVZbl7 ;Q[ ]l
X^QV]5 bVcVSlV [Qacl S U9>EH ^V Y]Voc `aVUbcQS\V^Yp S SYUV eQZ\_S5 cQ[
hc_ [ ^Y] ^V\mXp _RaQcYcmbp b `_]_jmo _Rlh^lf bYbcV]^lf SlX_S_S5 cQ[Yf
[Q[ B5145 GB9D5 Y\Y 9?3D<D VbcVbcSV^^_5 Y^cVaeVZb UaQZSVaQ bVcVS_Z [Qacl
Y\Y UadT_T_ bVcVS_T_ Y^cVaeVZbQ ݷSlT\pUYcݷ b c_h[Y XaV^Yp SbVZ _bcQ\m^_Z
bYbcV]l b_SVaiV^^_ ^V cQ[5 [Q[ UYb[ Y\Y `a_bc_Z [_]]d^Y[QgY_^^lZ `_ac5
c_ Vbcm ^QR_a c_hV[ Sf_UQ ‑ ed^[gYZ5 SlXlSQV]lf YX UadTYf hQbcVZ pUaQ ‑
U\p UaQZSVaQ bVcVS_T_ Y^cVaeVZbQ ^V cQ[_Z5 [Q[ U\p UaQZSVa_S UadTYf cY`_S7



?:= PUa_ bYbcV]lC SXT\pU XQ [d\Ybl

9^cVaVb^_ _c]VcYcm5 hc_ b_XUQcV\Y pUaQ OB55K\M S [Q[_Z6c_ ]_]V^c aViY\Y _c[Q6
XQcmbp _c `_UUVaW[Y R\_h^lf dbca_ZbcS5 Ybf_Up YX ^Vb[_\m[_ ^V_WYUQ^^lf b__RaQWV6
^YZ7 @aY _RbdWUV^YY eQZ\_S dbca_ZbcS S <7;7<ݷ ]l ^QXSQ\Y _b^_S^l] _c\YhYV] ]VWUd
bY]S_\m^l]Y Y R\_h^l]Y dbca_ZbcSQ]Y S_X]_W^_bcm `_XYgY_^Ya_SQ^Yp5 c_ Vbcm `aY6
]V^Y]_bcm SlX_SQ <C55;7 1Sc_al pUaQ OB55K\M [ nc_]d S_`a_bd `_Uf_Upc Y^QhVC b
Yf c_h[Y XaV^Yp _b^_S^_Z _b_RV^^_bcmo R\_h^lf dbca_ZbcS b\VUdVc bhYcQcm Yf RdeV6
aYXQgYo S `Q]pcY pUaQ5 Q nc_5 S hQbc^_bcY5 _X^QhQVc5 hc_ UQ^^lV5 `_\dhV^^lV pUa_]
bYbcV]l hVaVX SlX_S GB9D5 U\p XQ`YbY ^Q R\_h^_V dbca_ZbcS_5 ]_Tdc ^V_`aVUV\ݷ^^_
U_\T_ ^Qf_UYcmbp S `Q]pcY pUaQ5 ^V `_`QUQp `aY nc_] ^Q eYXYhVb[YZ UYb[5 Y nc_c Qb6
`V[c ^Y[Q[ ^V [_^ca_\YadVcbp bYbcV]^l]Y SlX_SQ]Y7 ; _RbdWUV^Yo RdeVaYXQgYY ]l
SVa^ݷ]bp `_XWV7 CQ[ Y\Y Y^QhV5 S pUaV OB55K\M R\_h^lV dbca_ZbcSQ [Q[ _cUV\m^Qp bdj6
^_bcm _cbdcbcSdoc5 Q U\p UaQZSVa_S bY]S_\m^lf dbca_ZbcS `aVUdb]_caV^Q _`gY_^Q\m6
^Qp S_X]_W^_bcm _caQR_c[Y SlX_SQ <C55; ‑ VbcVbcSV^^_5 ^V U\p SbVf bdjVbcSdojYf
dbca_ZbcS7 B_XUQcV\Y U9>EH `_i\Y UadTY] `dc5[ݷ `aVUdb]_caVS `aY _c[alcYY eQZ\Q
dbca_ZbcSQ U_`_\^YcV\m^lZ e\QT U\p SlX_SQ ?@5> ‑ XhMR[NL]D nc_c e\QT `_XS_\pVc
_R_ZcY b\_Z RdeVaYXQgYY7

@a_TaQ]]^lZ b\_Z5 b_XUQojYZ \_TYhVb[YV QRbcaQ[gYY5 ^V SbVTUQ `aVU6
bcQS\pVc Yf S e_a]V 7ݷdbca_ZbcSQݷ CQ[5 SYacdQ\m^Qp eQZ\_SQp bYbcV6
]Q 5 [_c_a_Z ]l `_XWV `_bSpcY] _cUV\m^lZ `QaQTaQe5 `_XS_\pVc ]_^cYa_6
SQcm eQZ\_SlV bYbcV]l5 ^V bSpXQ^^lV ^Y b [Q[Y] dbca_ZbcS_] ‑ ^Y eYXY6
hVb[Y]5 ^Y SYacdQ\m^l]5 ^Y UQWV \_TYhVb[Y]7 5V\_ S c_]5 hc_ aVQ\YXQgYp
eQZ\_S_Z bYbcV]l S pUaV c_WV `aVUbcQS\pVc b_R_Z eY[bYa_SQ^^lZ ^QR_a
ed^[gYZ5 `_U_R^lf c_h[Q] Sf_UQ UaQZSVaQD _Rlh^lV eQZ\_SlV bYbcV]l aV6
Q\YXdoc bS_Y ed^[gYY hVaVX _RaQjV^Yp [ bcad[cdaQ] UQ^^lf ^Q UYb[V5 ^_
^Y[c_ ^V ]ViQVc aVQ\YX_SQcm Yf [Q[Y]6c_ Y^l] b`_b_R_]7

@_b[_\m[d SYacdQ\m^lV dbca_ZbcSQ `aVUbcQS\poc b_R_Z Y]YcQgYo eY6
XYhVb[Yf dbca_ZbcS5 Yf ]Vbc_ S QafYcV[cdaV bYbcV]l aQb`_\_WV^_ apU_] b
eYXYhVb[Y]Y dbca_ZbcSQ]YD nc_ `_XS_\pVc SlbcaQYSQcm \_TYhVb[YV dbca_Z6
bcSQ Y UadTYV \_TYhVb[YV QRbcaQ[gYY [Q[ `_SVaf eYXYhVb[Yf5 cQ[ Y `_SVaf
SYacdQ\m^lf dbca_ZbcS7

3liV ]l `aYS_UY\Y `aY]Val5 bSpXQ^^lV b UYb[Q]YD bYbcV]l bV]VZbcSQ
^>9H `_UUVaWYSQoc cQ[WV Y `_c_[_SlV 1bY]S_\m^lV2 dbca_ZbcSQ5 ^V Y]Vo6
jYV `_U b_R_Z eYXYhVb[_T_ b_UVaWQ^Yp7 B ^V[_c_al]Y YX ^Yf ]l dWV X^Q[_6
]l 1b]7 5<7;7<ݷ bca7 <9A2C nc_ 845F8>E<<5 845F8J5B?5 845F86E<< Y 845F8B1>4?=7
3_`a_b5 bhYcQcm \Y ncY dbca_ZbcSQ ݷTYhVb[Y]Y_\ݷ Y\Y 5ݷSYacdQ\m^l]Yݷ _c6
^_bYcbp b[_aVV [ _R\QbcY eY\_b_eYYD S \YcVaQcdaV SbcaVhQocbp [Q[ _RQ ncYf
cVa]Y^Q5 cQ[ Y Yb`_\mX_SQ^^lZ ^Q]Y aQ^VV cVa]Y^ `bVSU_dbca_ZbcS_7 6b6
\Y b\VU_SQcm cVa]Y^_\_TYY5 SSVUݷ^^_Z ^Q]Y SliV5 `VaVhYb\V^^lV dbca_Z6
bcSQ `aQSY\m^VV RdUVc _c^VbcY [ \_TYhVb[Y]5 `_b[_\m[d _^Y aVQ\YXdocbp S
c_] b\_V pUaQ bYbcV]l5 [_c_alZ _cSVhQVc XQ \_TYhVb[YV dbca_ZbcSQ7

A7=7=7 3S_U6SlS_U ^Q aQX^lf da_S^pf 3B

;Q[ YXSVbc^_5 `_U SlhYb\YcV\m^_Z bYbcV]_Z `_^Y]QVcbp [_]`mo6
cVa S]VbcV b_ SbV]Y `a_TaQ]]Q]Y5 [_c_alV ^Q [ݷ^ Sl`_\^pocbp7 @aY`_]^YS
ݷV_^ݷ_\bݷ _`YbQ^YV pUaQ _`VaQgY_^^_Z bYbcV]l5 ^QhQc_V S A7:7=5ݷ ]l ]_WV]



A7=7 D`aQS\V^YV Q``QaQcda_ZD SS_U6SlS_U ?:>

интерфейс
системных вызовов

прикладные программы

пользователь
prog > f1.txt

printf("Hello, world");

write(1, "Hello, world", 12);

а п п а р а т у р а

драйверы физических устройств

логические устройства

виртуальная файловая система
sde1, sector#127563

SCSI/5:1:0, cyl.125, h.8, sec.20

управляющие коды

системные библиотеки

операционная
система

AYb7 A7:97 3S_U6SlS_U ^Q aQX^lf da_S^pf SlhYb\YcV\m^_Z bYbcV]l

XQ]VcYcm5 hc_ Q^Q\_TYh^l] _RaQX_] ^Q _cUV\m^lV b\_Y ]_W^_ aQXUV\Ycm ^V
c_\m[_ pUa_5 ^_ Y Sbo SlhYb\YcV\m^do bYbcV]d ‑ Y Q``QaQcdad5 Y `_\mX_6
SQcV\mb[YV `a_TaQ]]l7 ;_^Vh^_5 \oR_V cQ[_V UV\V^YV _bcQݷcbp db\_S^l]5
`_b[_\m[d aVQ\m^_bcm _Rlh^_ ^Y S [Q[YV QRbcaQ[c^lV bfV]l ^V d[\QUlSQVc6
bpD ^_ Vb\Y ^V[Qp QRbcaQ[gYp `_XS_\pVc ^Q] \dhiV `_^pcm `a_Ybf_UpjVV5 c_
_^Q `_\VX^Q f_cp Rl ncY]5 ^Vb]_cap ^Q ^V`_\^_V b__cSVcbcSYV aVQ\m^_bcY7

1``QaQcdad ]l UV\Ycm ^Q b\_Y ^V RdUV]5 f_cp cQ[_V UV\V^YV5 RVXdb\_S6
^_5 c_WV S_X]_W^_7 5\p ^dWU ^QiVT_ YX\_WV^Yp SQW^VV bcad[cdaQ `a_6
TaQ]]^_T_ _RVb`VhV^Yp ‑ [Q[ S^dcaY pUaQ bYbcV]l5 cQ[ Y XQ VT_ `aVUV\Q]Y7
9X `_\mX_SQcV\mb[_T_ [_UQ ]l SlUV\Y] S _cUV\m^lZ b\_Z RYR\Y_cV[Y ‑ cd
Yf hQbcm5 [_c_aQp S[\ohQVc ed^[gYY6_Rݷac[Y bYbcV]^lf SlX_S_S5 Q cQ[WV
ed^[gYY5 cQ[ Y\Y Y^QhV [ bYbcV]^l] SlX_SQ] _RaQjQojYVbp7 @_b[_\m[d
]l ^Q]VaV^l aQbb]QcaYSQcm SS_U6SlS_U5 S^dcaY pUaQ _c]VcY] SYacdQ\m6
^do eQZ\_Sdo bYbcV]d 5 [_c_aQp5 `_]Y]_ `a_hVT_5 `_UUVaWYSQVc `_c_[Y
SS_UQ6SlS_UQ [Q[ _RkV[cl pUaQD [a_]V c_T_5 ^Qb5 VbcVbcSV^^_5 XQY^cVaVbdVc
da_SV^m5 b_XUQojYZ QRbcaQ[gYY \_TYhVb[Yf dbca_ZbcS5 Y da_SV^m UaQZSVa_S
eYXYhVb[Yf dbca_ZbcS7

;_]`_^V^cl [QWU_T_ b\_p5 `_\dhYS ݷbSVafdݷ b__cSVcbcSdojVV _RaQjV6
^YV5 `VaVS_Upc VT_ S cVa]Y^l b\VUdojVT_ da_S^p Y `VaVUQoc ^YWV5 Q `_\d6
hV^^lZ _cSVc `VaVS_Upc5 ^Q_R_a_c5 S cVa]Y^l da_S^p `aVUlUdjVT_ Y _c`aQS6
\poc ^QSVaf7 @_ ]VaV USYWV^Yp _c Q``QaQcdal [ `_\mX_SQcV\o ^QaQbcQVc
da_SV^m QRbcaQTYa_SQ^Yp5 Q b\_W^_bcm _`YbQ^Yp `QUQVc7

AQbb]_caY] U\p `aY]VaQ XQ`db[ `a_TaQ]]l b SlS_U_] Y^e_a]QgYY S
eQZ\ 1aYb7 A7:927 @_\mX_SQcV\m `_UQݷc `_\mX_SQcV\mb[_Z `a_TaQ]]V 1S UQ^6
^_] b\dhQV ‑ [_]Q^U^_]d Y^cVa`aVcQc_ad2 [_]Q^Ud ^Q `_^pc^_] `_\mX_SQ6
cV\o pXl[V7 @a_TaQ]]Q Yb`_\mXdVc U\p SlS_UQ RYR\Y_cVh^do ed^[gYo Sl6
b_[_T_ da_S^p7 2YR\Y_cV[Q ed^[gYZ `VaVS_UYc `_\dhV^^lZ XQ`a_b ^Q pXl[5
`_^pc^lZ R_\VV ^YX[_]d da_S^o 1pUad _`VaQgY_^^_Z bYbcV]l2D cQ[Y] pXl6
[_] RdUVc Y^cVaeVZb bYbcV]^lf SlX_S_S5 Q `VaVSVUݷ^^lZ XQ`a_b bcQ^_SYcbp
bYbcV]^l] SlX_S_] 1^Q`aY]Va5 GB9D52 b b__cSVcbcSdojY]Y `QaQ]VcaQ]Y7

B_ bc_a_^l _`VaQgY_^^_Z bYbcV]l SlX_S GB9D5 _RaQRQclSQVc SYacdQ\m6
^Qp eQZ\_SQp bYbcV]Q5 `_b[_\m[d _RkV[c _c[alc_T_ eQZ\Q ^Qf_UYcbp Y]V^^_
S ^VZ7 @QaQ]Vcal bYbcV]^_T_ SlX_SQ GB9D5 XUVbm `aV_RaQXdocbp S `_b\VU_6
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AYb7 A7::7 EYXYhVb[Qp Y SYacdQ\m^Qp TV_]VcaYp UYb[Q

SQcV\m^_bcm UVZbcSYZ5 ^V_Rf_UY]lf U\p XQ`YbY `_\dhV^^_Z Y^e_a]QgYY S
eQZ\5 ^Q _c[alclZ UVb[aY`c_a [_c_a_T_ b_b\Q\bp SlXSQSiYZ `a_gVbb7 4_S_6
ap [_^[aVc^VV5 ]_Ud\m eQZ\_S_Z bYbcV]l `VaVS_UYc XQ`a_b S `_b\VU_SQcV\m6
^_bcm _`VaQgYZ `_ ]_UYeY[QgYY bV[c_a_S \_TYhVb[_T_ UYb[_S_T_ dbca_ZbcSQ7

5aQZSVa \_TYhVb[_T_ UYb[Q5 S bS_o _hVaVUm5 U_\WV^ Sl`_\^Ycm `_b\VU_6
SQcV\m^_bcm _`VaQgYZ ^QU bV[c_aQ]Y UYb[Q eYXYhVb[_T_7 B__cSVcbcSdojdo
`_b\VU_SQcV\m^_bcm XQ`a_b_S _^ `VaVUQݷc ^YX[_da_S^VSl] `_U`a_TaQ]]Q]
pUaQ5 S[\ohQojY] UaQZSVa eYXYhVb[_T_ UYb[Q7 Nc_c UaQZSVa dWV _bdjVbcS6
\pVc UVZbcSYp5 ^dW^lV U\p Sl`_\^V^Yp `_bcd`YSiVT_ XQ`a_bQ b dhݷc_] _b_6
RV^^_bcVZ [_^[aVc^_T_ eYXYhVb[_T_ UYb[_S_T_ dbca_ZbcSQ5 c_ Vbcm `VaVS_UYc
`_\dhV^^lV XQ`a_bl ^Q pXl[ [_]Q^U [_^ca_\\VaQ7

B_SaV]V^^lV [_^ca_\\Val `VaYeVaYZ^lf dbca_ZbcS bQ]Y `aVUbcQS\poc
b_R_Z U_bcQc_h^_ b\_W^lV dbca_ZbcSQ5 `_XS_\pojYV S apUV b\dhQVS QRbcaQTY6
a_SQcmbp _c ^V[_c_alf _b_RV^^_bcVZ Q``QaQcdal5 hc_ b^Y]QVc hQbcm ^QTadX6
[Y b UaQZSVa_S7 CQ[5 R_\miY^bcS_ b_SaV]V^^lf Wݷbc[Yf UYb[_S ^Q bQ]_]
UV\V Y]VVc TV_]VcaYo 1aQb`_\_WV^YV bV[c_a_S25 _c\YhQojdobp _c SYUY]_Z
U\p _`VaQgY_^^_Z bYbcV]l7 >Q`aY]Va5 ^Q U_a_W[Qf5 aQb`_\_WV^^lf R\YWV
[ gV^cad UYb[Q5 U\p b_faQ^V^Yp R_\VV6]V^VV `_bc_p^^_Z `\_c^_bcY XQ`YbY
UQ^^lf aQX]VjQoc ]V^miV bV[c_a_S5 hV] ^Q S^Vi^Yf U_a_W[Qf 1aYb7 A7::2D
^_ b c_h[Y XaV^Yp SbVZ _bcQ\m^_Z bYbcV]l TV_]VcaYp UYb[Q b_bc_Yc YX 𝑁ℎ

bc_a_^5 𝑁𝑐 U_a_WV[ ^Q [QWU_Z bc_a_^V 1gY\Y^Ua_S25 𝑁𝑠 bV[c_a_S ^Q [QWU_Z
U_a_W[V5 `aYhݷ] SbV caY `QaQ]VcaQ `_bc_p^^l Y ^V XQSYbpc _c X^QhV^Yp Uad6
TYf7 Ed^[gYo _c_RaQWV^Yp SYacdQ\m^_Z TV_]VcaYY ^Q eYXYhVb[do RVaݷc ^Q
bVRp [_^ca_\\Va UYb[Q7 CQ[Y] _RaQX_]5 S^dcaY b\_p5 _R_X^QhV^^_T_ ^Q]Y [Q[
5ݷQ``QaQcdaQݷ cQ[WV Y]Vocbp aQX\Yh^lV da_S^Y QRbcaQTYa_SQ^Yp7

6b\Y T_S_aYcm b_SbV] bca_T_5 c_ S b_SaV]V^^lf db\_SYpf [_^ca_\\Va UYb[_S5 `_U6
[\ohݷ^^lZ [ iY^V [_]`mocVaQ5 ^Q bQ]_] UV\V aQR_cQVc ^V b UYb[_]5 Q b ^V[Y] QRbcaQ6
TYa_SQ^^l] Q``QaQc^l] Y^cVaeVZb_]D hYcQcV\m ^QSVa^p[Q ^V aQX SbcaVhQ\ _R_X^QhV6
^Yp cQ[Yf Y^cVaeVZb_S ‑ \J]J5 \L\R Y\Y dWV `aQ[cYhVb[Y SliVUiYZ YX d`_caVR\V^Yp
RMN7 ;QWUlZ YX ^Yf c_WV `aVUbcQS\pVc b_R_Z iY^d5 _`ݷ cd bc_a_^dݷ [_c_a_Z ^Qf_UYcbp
_hVaVU^_Z [_^ca_\\Va7 EYXYhVb[Y nc_c [_^ca_\\Va aQX]Vjݷ^ `ap]_ ^Q bQ]_] UYb[V ‑
nc_ n\V[ca_^^lV `VhQc^lV `\Qcl5 aQb`_\_WV^^lV ^Q ^YW^VZ bc_a_^V VT_ [_a`dbQ7
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A7=7>7 ? a_\Y Q``QaQc^lf `aValSQ^YZ

Hc_Rl `_^pcm5 [Q[ ed^[gY_^Yadoc UaQZSVal eYXYhVb[Yf dbca_ZbcS5
SQW^_ _RaQcYcm S^Y]Q^YV ^Q c_5 [Q[ _aTQ^YX_SQ^_ _WYUQ^YV ]_]V^cQ5 [_TUQ
dbca_ZbcS_ XQSVaiQVc caVRdV]do _`VaQgYo7 5_`dbcY]5 UaQZSVa dbca_ZbcSQ
Sl`_\^Y\ `_b\VU_SQcV\m^_bcm [_]Q^U XQ`YbY S `_acl5 Y^YgYYa_SQS cV] bQ6
]l] ^V[_c_ado _`VaQgYo SS_UQ6SlS_UQ7 @_b[_\m[d b[_a_bcm aQR_cl S^Vi6
^Yf dbca_ZbcS [_^Vh^Q Y S R_\miY^bcSV b\dhQVS baQS^YcV\m^_ ^VSlb_[Q5 U_
XQSVaiV^Yp _`VaQgYY 1c_ Vbcm U_ ]_]V^cQ5 [_TUQ ]_W^_ RdUVc S_b`_\mX_SQcm6
bp aVXd\mcQc_]2 U_\W^_ `a_ZcY ^V[_c_a_V SaV]p7 3 `VaS_] c_]V ]l _RbdW6
UQ\Y 1b]7 2;7?7>ݷ USQ `_Uf_UQ [ _WYUQ^Yo nc_T_ ]_]V^cQC hVaVX gY[\YhVb[YZ
_`a_b `_acQ 1Q[cYS^_V _WYUQ^YV2 Y hVaVX _RaQR_chY[ Q``QaQc^_T_ `aValSQ6
^Yp7 3 `VaS_] b\dhQV5 _c`aQSYS [_^ca_\\Vad XQ`a_b ^Q Sl`_\^V^YV [Q[_T_6c_
UVZbcSYp5 UaQZSVa S gY[\V Sl`_\^pVc hcV^YV YX `_acQ [_^ca_\\VaQ5 hc_Rl
dX^Qcm5 XQSVaiY\_ \Y dbca_ZbcS_ Sl`_\^pcm XQ`a_iV^^_V UVZbcSYV7 3bݷ SaV6
]p _c ^QhQ\Q aQR_cl S^Vi^VT_ dbca_ZbcSQ U_ Vݷ _[_^hQ^Yp gV^caQ\m^lZ `a_6
gVbb_a ^V XQ^pc ^YhV] `_\VX^l]5 c_ Vbcm SlhYb\YcV\m^_V SaV]p `_`a_bcd
cVapVcbp7

3_ Sc_a_] b\dhQV UaQZSVa ^YhVT_ ^V WUݷcD S]Vbc_ nc_T_ _^ ^QbcaQYSQVc
_RaQR_chY[ b__cSVcbcSdojVT_ Q``QaQc^_T_ `aValSQ^Yp Y ^Q nc_] XQSVaiQ6
Vc aQR_cd5 _bS_R_WUQp `a_gVbb_a U\p R_\VV SQW^lf UV\7 5adTYV `_UbYbcV]l
pUaQ5 `_\dhYS d`aQS\V^YV5 S_XSaQjݷ^^_V UaQZSVa_]5 `aY ^V_Rf_UY]_bcY `V6
aVS_Upc `a_gVbb5 XQcaVR_SQSiYZ 1`ap]_ Y\Y [_bSV^^_2 UQ^^do _`VaQgYo5 S
aVWY] R\_[Ya_S[Y Y bcQSpc ^Q Sl`_\^V^YV UadT_Z `a_gVbb5 Vb\Y T_c_SlV [
Sl`_\^V^Yo `a_gVbbl S bYbcV]V Vbcm5 Vb\Y WV Yf ^Vc ‑ `VaVS_Upc _cUV\m^_
SXpclZ `a_gVbb_a Y\Y Sbo bYbcV]d S b_bc_p^YVݷ `_[_pݷ 194<5 CD1D525 S [_c_a_]
Q``QaQcdaQ5 _cSVhQojQp XQ SlhYb\V^Yp 1`aVWUV SbVT_ gV^caQ\m^lZ `a_gVb6
b_a2 ]_WVc `_caVR\pcm ]V^miV n\V[caYhVbcSQ7 Dbca_ZbcS_5 XQSVaiYS XQUQ^6
^do UaQZSVa_] _`VaQgYo5 SlUQݷc XQ`a_b `aValSQ^Yp5 S aVXd\mcQcV [_c_a_T_
UaQZSVa dbca_ZbcSQ b^_SQ `_\dhQVc d`aQS\V^YV 1^Q bVZ aQX ‑ _c _RaQR_chY6
[Q `aValSQ^Yp2 Y Sl`_\^pVc UVZbcSYp5 ^dW^lV U\p XQSVaiV^Yp _`VaQgYY
Y `_\dhV^Yp VV aVXd\mcQc_S7 ? aVXd\mcQcQf UaQZSVa b__RjQVc SliVbc_pjVZ
`_UbYbcV]V7 @aY nc_] S_X]_W^_5 hc_ `a_gVbb5 _WYUQSiYZ aVXd\mcQcQ _`VaQ6
gYY5 RdUVc `VaVSVUݷ^ YX aVWY]Q R\_[Ya_S[Y S aVWY] T_c_S^_bcY7

3 ^V[_c_alf b\dhQpf _[QXlSQVcbp SlT_U^VV 1b c_h[Y XaV^Yp XQcaQc `a_6
gVbb_a^_T_ SaV]V^Y2 `aY]V^Ycm Q[cYS^_V _WYUQ^YV5 Q ^V _RaQR_c[d `aVal6
SQ^YpD _Rlh^_ cQ[ RlSQVc5 Vb\Y _WYUQV]_V SaV]p _c[\Y[Q dbca_ZbcSQ bc_\m
^VX^QhYcV\m^_5 hc_ `_cVaY SaV]V^Y gV^caQ\m^_T_ `a_gVbb_aQ ^Q Q[cYS^_V
_WYUQ^YV _[QXlSQocbp ]V^miV5 hV] `_cV^gYQ\m^lV XQcaQcl SaV]V^Y ^Q ^Q6
bca_Z[d _RaQR_chY[Q `aValSQ^Yp5 Q XQcV] ^Q _RaQR_c[d bQ]_T_ `aValSQ^Yp7
9]V^^_ cQ[_SQ bYcdQgYp5 Vb\Y UaQZSVad `_caVR_SQ\_bm dX^Qcm ^V[do Y^e_a6
]QgYo _ cV[djV] b_bc_p^YY dbca_ZbcSQ5 `aYhݷ] XQSVU_]_ YXSVbc^_5 hc_ _cSVc
^Q XQ`a_b ^V caVRdVc _c dbca_ZbcSQ Sl`_\^V^Yp [Q[Yf6\YR_ UVZbcSYZC ^Q`aY6



?:A PUa_ bYbcV]lC SXT\pU XQ [d\Ybl

аппаратно-независимые компоненты ОС

обработчики прерываний

пользовательское ПО

а  п  п  а  р  а  т  у  р  а

драйверы физических устройств
система

операционная

AYb7 A7:;7 Da_S^Y _aTQ^YXQgYY SS_UQ6SlS_UQ

]Va5 nc_ ]_WVc Rlcm XQ`a_b [ bVcVS_Z [QacV _c^_bYcV\m^_ c_T_5 `_U[\ohݷ^ [
^VZ 1eYXYhVb[Y2 `a_S_U U\p `VaVUQhY UQ^^lf Y\Y ^Vc7

=Vbc_ _RaQR_chY[_S `aValSQ^YZ S bYbcV]V ]_W^_ `a_Y\\obcaYa_SQcm5
SlUV\YS Yf S _cUV\m^lZ b\_Z 1aYb7 A7:;27 AQXd]VVcbp5 cQ[_V UV\V^YV _bcQݷcbp
S_ ]^_T_] db\_S^l]7 B\_Z Q``QaQc^_6^VXQSYbY]lf [_]`_^V^c_S XUVbm bY]6
S_\YXYadVc Sb5ݷ hc_ Vbcm S _`VaQgY_^^_Z bYbcV]V SliV da_S^p UaQZSVa_S eY6
XYhVb[Yf dbca_ZbcS5 S[\ohQp Y aVQ\YXQgYo \_TYhVb[Yf UYb[_S5 Y SYacdQ\m6
^do eQZ\_Sdo bYbcV]d7 B\_Z _RaQR_chY[_S `aValSQ^YZ ^V pS\pVcbp b\_V]
S `_\^_] b]lb\V b\_SQ7 5aQZSVal eYXYhVb[Yf dbca_ZbcS _cUQoc aQb`_ap6
WV^Yp dbca_ZbcSQ] _ `a_SVUV^YY cVf Y\Y Y^lf _`VaQgYZ ^Q`ap]do5 Y cQ[
WV ^Q`ap]do ]_Tdc YXS\V[Qcm aVXd\mcQclD S _R_Yf b\dhQpf UaQZSVa5 pS\ppbm
`a_TaQ]]_Z5 Sl`_\^pVcbp ^Q gV^caQ\m^_] `a_gVbb_aV Y Yb`_\mXdVc [_]Q^Ul
hcV^Yp8XQ`YbY `_ac_S SS_UQ6SlS_UQ5 SXQY]_UVZbcSdp b [_^ca_\\Va_] dbca_Z6
bcSQ7 ?U^Q[_ ]_]V^c5 [_TUQ b\VUdVc ^QhQcm YXS\VhV^YV aVXd\mcQc_S _`VaQgYY
YX [_^ca_\\VaQ5 ]_WVc SlRYaQcmbp b `_]_jmo _RaQR_chY[_S `aValSQ^YZ5
c7 [7 Y]V^^_ _`aVUV\ݷ^^_V `aValSQ^YV bYT^Q\YXYadVc _ c_]5 hc_ UQ^^lV U\p
nc_T_ T_c_Sl7 ?RaQR_c[Q `aValSQ^YZ ]_WVc blTaQcm bS_o a_\m Y `aY SlR_aV
]_]V^cQ U\p Y^YgYYa_SQ^Yp _`VaQgYY SS_UQ6SlS_UQ7 5VZbcSYcV\m^_5 S ]_6
]V^c5 [_TUQ UaQZSVa `_\dhY\ ^Q Sf_U XQ`a_b ^Q `a_SVUV^YV _`VaQgYY5 dbca_Z6
bcS_5 [_c_al] d`aQS\pVc nc_c UaQZSVa5 ]_WVc Rlcm Vjݷ XQ^pc_ _RaQR_c[_Z
`aVUlUdjVZ _`VaQgYY7 3 nc_] b\dhQV UaQZSVad `aYUݷcbp `_U_WUQcm Vݷ XQSVa6
iV^Yp5 _ [_c_a_] b__RjYc `aValSQ^YVD `_b\V YXS\VhV^Yp aVXd\mcQc_S ]_W^_
RdUVc `aYbcd`Ycm [ ^QhQ\d b\VUdojVZ _`VaQgYY b dbca_ZbcS_]7

A7=7?7 2deVaYXQgYp SS_UQ6SlS_UQ

@aY Sl`_\^V^YY _`VaQgYY SS_UQ6SlS_UQ RlSQVc cQ[5 hc_ b__cSVcbcSdo6
jdo `a_gVUdad ^Q eYXYhVb[_] da_S^V ^QhQcm S UQ^^lZ ]_]V^c ^VS_X]_W^_7
5_`dbcY]5 `a_gVbb 𝐴 Y^YgYYa_SQ\ XQ`Ybm S UYb[_SlZ eQZ\D S aVXd\mcQcV
gV`_h[Y SlX_S_S XQ`a_b ^Q ncd _`VaQgYo caQ^be_a]Ya_SQ\bp S XQ`a_b ^Q
XQ`Ybm _`aVUV\ݷ^^_T_ bV[c_aQ UYb[Q Y Rl\ `VaVUQ^ [_^ca_\\Vad S SYUV Y^6
bcad[gYY ^Q `_XYgY_^Ya_SQ^YV T_\_S[Y5 _WYUQ^YV ^dW^_Z eQXl `_S_a_cQ
UYb[Q Y XQ`Ybm bV[c_aQ7 NcY eYXYhVb[YV _`VaQgYY caVRdoc SaV]V^Y5 cQ[ hc_
`a_gVbb 𝐴 `VaVS_UYcbp S aVWY] R\_[Ya_S[Y5 Q ^Q Sl`_\^V^YV XQ`db[QVcbp
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`a_gVbb 𝐵7 5_`dbcY] cV`Vam5 hc_ `a_gVbb 𝐵 c_WV `_caVR_SQ\ XQ`YbY S eQZ\5
`aYhݷ] nc_c eQZ\ ^Qf_UYcbp ^Q c_] WV eYXYhVb[_] UYb[V7 ?`VaQgY_^^Qp bY6
bcV]Q ]_WVc caQ^be_a]Ya_SQcm Y VT_ XQ`a_b S ^QR_a eYXYhVb[Yf _`VaQgYZ5
_U^Q[_ `VaVUQcm Yf [_^ca_\\Vad UYb[Q ^V `aVUbcQS\pVcbp S_X]_W^l]5 SVUm
[_^ca_\\Va Sbݷ Vjݷ XQ^pc Sl`_\^V^YV] XQ[QXQ `a_gVbbQ 𝐴7

<_TYh^_ Rl\_ Rl R\_[Ya_SQcm `a_gVbb 𝐵 U_ _bS_R_WUV^Yp [_^ca_\\VaQ5
Q XQcV] dWV `aYbcd`Ycm [ Sl`_\^V^Yo VT_ _`VaQgYY7 @aVUbcQSY] cV`Vam b\V6
Udojdo bYcdQgYo7 ;_^ca_\\Va `_ XQUQ^Yo `a_gVbbQ 𝐴 XQ^pc Sl`_\^V^YV]
_`VaQgYY S _R\QbcY `_b\VU^Yf gY\Y^Ua_S UYb[Q7 3 nc_ SaV]p _`VaQgY_^^_Z
bYbcV]V `aYi\_bm b^QhQ\Q R\_[Ya_SQcm `a_gVbb 𝐵5 caVRdojYZ _`VaQgYY S
_R\QbcY `VaSlf gY\Y^Ua_S5 Q XQcV] ‑ `a_gVbb 𝐶5 caVRdojYZ b^_SQ _`VaQgYY
b `_b\VU^Y]Y gY\Y^UaQ]Y7 6b\Y aQbb]QcaYSQcm b__cSVcbcSdojYV XQ`a_bl S
`_apU[V `_bcd`\V^Yp5 [_^ca_\\Vad `aYUݷcbp b^QhQ\Q `VaVSVbcY T_\_S[d YX
[_^Vh^_Z S ^QhQ\m^do `_XYgYo5 Q XQcV] b^_SQ S [_^Vh^do7 6b\Y `a_gVbbl 𝐴5
𝐵 Y 𝐶 RdUdc `a_U_\WQcm Q[cYS^_ Yb`_\mX_SQcm UYb[5 cQ[YV `VaVS_Ul T_\_S[Y
cdUQ Y _RaQc^_ ]_Tdc SVbm]Q ^VTQcYS^_ b[QXQcmbp ^Q _RjV] Rlbca_UVZbcSYY7

@_`lc[Y _`cY]YXQgYY 1b^QhQ\Q aQXRdUYcm `a_gVbb 𝐶5 XQcV] dWV 𝐵2 `_caV6
Rdoc _c `\Q^Ya_SjY[Q X^Q^YZ _ c_]5 [Q[ b\VUdVc _`cY]YXYa_SQcm `_b\VU_6
SQcV\m^_bcY XQ`a_b_S [ UQ^^_]d [_^[aVc^_]d dbca_ZbcSd7 5QSQcm `\Q^Ya_S6
jY[d cQ[YV X^Q^Yp ^VWV\QcV\m^_5 SVUm _^Y b`VgYeYh^l U\p aQX^lf cY`_S
dbca_ZbcS5 Q cQ[do b`VgYeYh^do Y^e_a]QgYo ^V f_cV\_bm Rl Sl`db[Qcm XQ
`aVUV\l UaQZSVa_S dbca_ZbcS7 ;a_]V c_T_5 `a_gVbbd S VT_ UQ\m^VZiVZ aQ6
R_cV5 S_X]_W^_5 Y ^V caVRdVcbp U_WYUQcmbp aVXd\mcQc_S _`VaQgYY SlS_UQ5 S
`a_cYS_`_\_W^_bcm _`VaQgYY SS_UQ5 aVXd\mcQc [_c_a_Z5 b[_aVV SbVT_5 ^V_Rf_6
UY] S SlhYb\V^Ypf7 @_nc_]d R\_[Ya_SQ^YV `a_gVbbQ S _WYUQ^YY U_bcd`^_bcY
[_^ca_\\VaQ U\p _`VaQgYY ]_WVc _[QXQcmbp YUVVZ ^VdUQh^_Z7

AQbb]_caY] cV`Vam _`VaQgYo SS_UQ UQ^^lf7 @dbcm `a_gVbb 𝐴 XQ`a_bY\
hcV^YV UQ^^lf YX eQZ\Q Y Rl\ XQR\_[Ya_SQ^ S _WYUQ^YY `_bcd`\V^Yp ncYf
UQ^^lf7 HVaVX ^V[_c_a_V SaV]p _RaQR_chY[ `aValSQ^Yp b__RjY\ UaQZSVad
dbca_ZbcSQ _ T_c_S^_bcY XQ`a_iV^^lf UQ^^lf7 CV`Vam UaQZSVad ^dW^_ b[_6
`Ya_SQcm UQ^^lV YX RdeVaQ [_^ca_\\VaQ [dUQ6c_ S `Q]pcm7 <_TYh^_ Rl\_ Rl
[_`Ya_SQcm ^V`_baVUbcSV^^_ S `a_bcaQ^bcS_ `a_gVbbQ 𝐴5 _U^Q[_ XUVbm ]_W6
^_ bc_\[^dcmbp Vjݷ b _U^_Z `a_R\V]_ZC b__cSVcbcSdojQp _R\Qbcm `Q]pcY
]_WVc _[QXQcmbp _c[QhQ^Q ^Q UYb[7 3 nc_] b\dhQV U\p aQXTadX[Y RdeVaQ [_^6
ca_\\VaQ _c `_bcd`YSiYf UQ^^lf UaQZSVad `aYUݷcbp b^QhQ\Q Y^YgYYa_SQcm
XQTadX[d S `Q]pcm ^dW^lf bcaQ^Yg YX _R\QbcY `a_gVbbQ 𝐴7 Hc_Rl `_^pcm
^VU_`dbcY]_bcm cQ[_T_ SQaYQ^cQ5 U_bcQc_h^_ `aVUbcQSYcm bVRV5 hc_ _R\Qbcm
`_U[Qh[Y aQb`_\QTQVcbp ^Q c_] WV eYXYhVb[_] UYb[V5 hc_ Y `a_hYcQ^^lV
UQ^^lV7 3 nc_Z bYcdQgYY UaQZSVa XQT_^Yc bYbcV]d S `_a_h^lZ [adTC hc_Rl
_bS_R_UYcm [_^ca_\\Va5 ^V_Rf_UY]_ b^QhQ\Q `_U[QhQcm S `Q]pcm bcaQ^Ygl
`a_gVbbQ 𝐴5 ^_ hc_Rl nc_ bUV\Qcm5 ^QU_ b^QhQ\Q _bS_R_UYcm [_^ca_\\Va7

;Q[ SYUY]5 pUad hQbc_ WV\QcV\m^_5 Q Y^_TUQ Y `a_bc_ ^V_Rf_UY]_ `aY
`a_SVUV^YY _`VaQgYZ SS_UQ6SlS_UQ b_faQ^pcm UQ^^lV S ^V[Yf _R\Qbcpf `Q6
]pcY U\p `a_]VWdc_h^_T_ faQ^V^Yp7 CQ[YV _R\QbcY `Q]pcY ^QXlSQocbp Rd6
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eVaQ]Y SS_UQ6SlS_UQ D Yf ^V b\VUdVc5 aQXd]VVcbp5 `dcQcm b RdeVaQ]Y [_^6
ca_\\Va_S dbca_ZbcS7

5\p UYb[_Slf dbca_ZbcS RdeVal _aTQ^YXdocbp [Q[ ^QR_a `_agYZ UQ^6
^lf5 b__cSVcbcSdojYf c_]d5 hc_ U_\W^_ ^Qf_UYcmbp 1^_5 S_X]_W^_5 `_[Q ^V
^Qf_UYcbp2 S bV[c_aQf eYXYhVb[_T_ UYb[Q7 3 Yc_TV `aY _`VaQgYY XQ`YbY S]V6
bc_ ^V`_baVUbcSV^^_T_ _RaQjV^Yp [ UaQZSVad dbca_ZbcSQ SVaf^YZ b\_Z pUaQ
`a_bc_ XQ^_bYc `VaVUQ^^do V]d Y^e_a]QgYo S RdeVa7 5aQZSVa dbca_ZbcSQ5
Y]VojYZ U_bcd` [ RdeVaQ]5 bQ]_bc_pcV\m^_ _`aVUV\Yc _hVaݷU^_bcm5 S [_6
c_a_Z b_UVaWY]_V RdeVa_S RdUVc aVQ\m^_ XQ`YbQ^_ ^Q UYb[D ^Q`aY]Va5 `aY
^Q\YhYY ^Vb[_\m[Yf RdeVa_S5 b__cSVcbcSdojYf b]VW^l] _R\Qbcp] UYb[Q5
UaQZSVa ]_WVc XQ`YbQcm Yf SbV5 `aVWUV hV] `VaVf_UYcm [ UadTY] RdeVaQ]5
S^V XQSYbY]_bcY _c c_T_5 b[_\m[_ SaV]V^Y ^QXQU b__cSVcbcSdojYV RdeVal
Rl\Y b_XUQ^l7

;Q[ ]_W^_ U_TQUQcmbp5 RdeVaYXQgYp hQbc_ `aYS_UYc [ d]V^miV^Yo hYb6
\Q eYXYhVb[Yf _`VaQgYZ7 CQ[5 Vb\Y b^QhQ\Q `a_gVbb 𝐴 `_caVR_SQ\ XQ`YbY
^V[_c_a_T_ bV[c_aQ5 XQcV] `a_gVbb 𝐵 `_caVR_SQ\ hcV^Yp c_T_ WV bV[c_aQ5 ]_6
UYeYgYa_SQ\ `_\dhV^^lV UQ^^lV Y c_WV `_caVR_SQ\ XQ`YbY5 c_ eYXYhVb[Y
_`VaQgYp b UYb[_]5 S_X]_W^_5 `a_YX_ZUݷc SbVT_ _U^Q7 5VZbcSYcV\m^_5 Y^e_a6
]QgYp _c `a_gVbbQ 𝐴 _[QWVcbp b_faQ^V^Q S RdeVaVD _`VaQgYp hcV^Yp5 XQ`a_6
iV^^Qp `a_gVbb_] 𝐵5 ^Y [ [Q[Y] eYXYhVb[Y] UVZbcSYp] ^V `aYSVUݷcC V]d
`a_bc_ SlUQUdc Y^e_a]QgYo YX RdeVaQ7 >Q[_^Vg5 XQ`a_b `a_gVbbQ 𝐵 ^Q XQ6
`Ybm ]_UYeYgYadVc b_UVaWY]_V dWV bdjVbcSdojVT_ RdeVaQ5 Y5 Vb\Y [ nc_]d
SaV]V^Y _`VaQgYp XQ`YbY Sbݷ Vjݷ ^V Rl\Q Sl`_\^V^Q5 S]Vbc_ USdf _`VaQgYZ
cV`Vam `_caVRdVcbp c_\m[_ _U^QC XQ`Ybm `_b\VU^VZ SVabYY Y^e_a]QgYY7 CQ[YV
bYcdQgYY UVZbcSYcV\m^_ ^VaVU[YC bYbcV]^lV _R\QbcY UYb[Q5 _cSVhQojYV XQ
T\_RQ\m^lV `QaQ]Vcal eQZ\_S_Z bYbcV]l5 `_USVaTQocbp ]_UYeY[QgYY _hV^m
hQbc_5 Y n[_^_]Yp ]_WVc U_bcYTQcm clbph \_TYhVb[Yf _`VaQgYZ ^Q _U^d eY6
XYhVb[do7

;Q[ ]l X^QV]5 S^Vi^YV dbca_ZbcSQ RlSQoc ^V c_\m[_ UYb[_SlV 1R\_h^lV2D
_R]V^ UQ^^l]Y b dbca_ZbcSQ]Y UadTYf SYU_S _Rlh^_ _aTQ^YXdVcbp S SYUV `_6
c_[_S ‑ `_b\VU_SQcV\m^_bcVZ RQZc_S7 9]V^^_ cQ[YV `_c_[Y Yb`_\mXdocbp `aY
`VaVUQhV UQ^^lf ^Q `VhQcm5 `aY `VaVUQhV Y^e_a]QgYY `_ \_[Q\m^_Z bVcY Y\Y
`_ ]_UV]^_]d [Q^Q\d Y c7 `7 8UVbm cQ[WV S_X^Y[Qoc _`aVUV\ݷ^^lV cadU^_bcY5
S _b^_S^_] _Rdb\_S\V^^lV _TaQ^YhV^YV] b[_a_bcY _R]V^Q b `VaYeVaYZ^l]Y
dbca_ZbcSQ]YD hQbcYh^_ b`aQSYcmbp b ^Y]Y `_XS_\pVc _`pcm6cQ[Y RdeVa^Qp
`Q]pcm7

2deVaYXQgYp `_c_[_S_T_ SlS_UQ `_XS_\pVc `a_gVbbQ] ^V WUQcm aVXd\m6
cQc_S Sl`_\^V^Yp _`VaQgYY SlS_UQ7 Hc_ [QbQVcbp RdeVaYXQgYY SS_UQ5 c_ b
Vݷ `_]_jmo ]_W^_ ^Q[Q`\YSQcm Y^e_a]QgYo5 `_\dhV^^do _c S^Vi^VT_ Yb6
c_h^Y[Q5 hc_Rl SlUQcm Vݷ hYcQojV]d `a_gVbbd S _UY^ `aYݷ] 1XQ _UY^ bY6
bcV]^lZ SlX_S27 @_b[_\m[d bYbcV]^lZ SlX_S5 [Q[ ]l X^QV]5 `aVUbcQS\pVc
b_R_Z _`VaQgYo U_a_T_bc_pjdo S `\Q^V Yb`_\mX_SQ^Yp `a_gVbb_a^_T_ SaV6
]V^Y5 Q Y^e_a]QgYp _c S^Vi^VT_ dbca_ZbcSQ ]_WVc `aYf_UYcm ^VR_\miY]Y
`_agYp]Y Y UQWV _cUV\m^l]Y bY]S_\Q]Y 1RQZcQ]Y25 RdeVaYXQgYp XUVbm cQ[6



A7=7 D`aQS\V^YV Q``QaQcda_ZD SS_U6SlS_U ?;:

WV `aYS_UYc [ n[_^_]YY SaV]V^Y7 ;a_]V c_T_5 S ^V[_c_alf b\dhQpf RdeVaY6
XQgYp `_b\VU_SQcV\m^_T_ SS_UQ _[QXlSQVcbp ^V_Rf_UY]Q `_ cV] WV `aYhY^Q]5
hc_ Y RdeVaYXQgYp SS_UQ UYb[_S_T_C bYbcV]V ]_WVc `_caVR_SQcmbp _hYbcYcm
[_^ca_\\Va5 [_TUQ `a_gVbb5 U\p [_c_a_T_ `aVU^QX^QhV^l `_\dhV^^lV UQ^^lV5
\YR_ ^Qf_UYcbp S _c[QhQ^^_] b_bc_p^YY5 \YR_ XQ^pc UadTY]Y UVZbcSYp]Y Y
^V Sl`_\^pVc SlX_S hcV^Yp7

@_b[_\m[d RdeVa ]_WVc `_^QU_RYcmbp S bQ]lZ ^V`_Uf_UpjYZ ]_]V^c Y
SaV]V^Y ^Q VT_ `_U[Qh[d ^V RdUVc5 RdeVal SS_UQ6SlS_UQ SbVTUQ aQX]VjQocbp
S `Q]pcY pUaQ5 [_c_aQp ^V `_U\VWYc _c[Qh[V Y `_U[Qh[V7 ;QWUlZ U_`_\^Y6
cV\m^lZ RdeVa d]V^miQVc [_\YhVbcS_ U_bcd`^_Z eYXYhVb[_Z `Q]pcY7 Pb^_5
hc_ _RjYZ _Rkݷ] RdeVa_S S bYbcV]V _[QXlSQVcbp _TaQ^YhV^7 @aY U_bcYWV6
^YY `aVUV\m^_T_ b_S_[d`^_T_ _Rkݷ]Q UYb[_Slf RdeVa_S ^V[_c_alV YX ^Yf
]_Tdc Rlcm \Y[SYUYa_SQ^l5 hc_Rl _bS_R_UYcm `Q]pcm7 <Y[SYUYa_SQcm5 _U6
^Q[_5 ]_W^_ ^V Sbp[YZ RdeVaC cQ[5 Vb\Y S RdeVaV b_UVaWQcbp UQ^^lV5 `_U6
\VWQjYV XQ`YbY ^Q UYb[5 ^_ Vjݷ ^Q UYb[ ^V XQ`YbQ^^lV5 d^Yhc_WQcm cQ[_Z
RdeVa ^V\mXp7

6b\Y `aVUV\m^lZ _Rkݷ] U_bcYT^dc5 Q RdeVa_S5 U_`db[QojYf \Y[SYUQgYo5
^Vc5 _hVaVU^Qp _`VaQgYp UYb[_S_T_ SlS_UQ RdUVc XQR\_[Ya_SQ^Q U_ cVf `_a5
`_[Q UaQZSVa ^V XQ`YiVc ^Q UYb[ Y^e_a]QgYo YX ^V[_c_alf bdjVbcSdojYf
RdeVa_S Y ^V _bS_R_UYc RdeVa^do `Q]pcm7 1^Q\_TYh^_ `a_Ybf_UYc Y aQR_cQ
b RdeVaQ]Y `_b\VU_SQcV\m^_T_ SlS_UQ7 @aY Yf `VaV`_\^V^YY _hVaVU^Qp _`V6
aQgYp SlS_UQ R\_[YadVcbp U_ cVf `_a5 `_[Q S RdeVaV ^V _bS_R_UYcbp ]Vbc_7
>QYR_\VV cpWݷ\Qp bYcdQgYp b[\QUlSQVcbp `aY `VaV`_\^V^YY RdeVaQ `_b\V6
U_SQcV\m^_T_ SS_UQ7 CQ[_V ]_WVc `a_YX_ZcY5 ^Q`aY]Va5 Vb\Y `_ [Q^Q\d bSpXY
`_bcd`Qoc UQ^^lV5 Q `a_gVbb5 _cSVhQojYZ XQ Yf `_\dhV^YV Y _RaQR_c[d5 `_
[Q[Y]6c_ `aYhY^Q] hcV^Yp UQ^^lf ^V `a_YXS_UYc ‑ ^Q`aY]Va5 `a_bc_ ^V
db`VSQVc7 3 nc_] b\dhQV S_X]_W^Q `_cVap Sf_UpjYf UQ^^lf5 aQXalS b_VUY^V6
^Yp `_ [Q^Q\d bSpXY Y c7 `7 Pb^_5 hc_ cQ[Yf bYcdQgYZ b\VUdVc `_ S_X]_W^_bcY
YXRVTQcm7

?cUV\m^_T_ S^Y]Q^Yp XQb\dWYSQVc S_`a_b5 ^Q [Q[do YX `_UbYbcV] pUaQ
b\VUdVc S_X\_WYcm RdeVaYXQgYo7 CaQUYgY_^^lZ `_Uf_U ‑ ^QX^QhYcm UVa6
WQcV\p]Y RdeVa_S UaQZSVal \_TYhVb[Yf dbca_ZbcS5 [Q[ bY]S_\m^lf 1`_c_6
[_Slf25 cQ[ Y R\_h^lf7 B `_c_[_Sl]Y dbca_ZbcSQ]Y Sbݷ U_ bYf `_a _Rlh^_
cQ[ Y Vbcm5 hc_ WV [QbQVcbp UYb[_S_T_ SS_UQ6SlS_UQ5 c_ ]Vc_Ul VT_ RdeV6
aYXQgYY YXapU^_ aQXSY\Ybm7 CQ[5 S b_SaV]V^^lf pUaQf U9>EH `aYbdcbcSdVc
`_UbYbcV]Q5 Y]V^dV]Qp Y175 L1385 1bcaQ^Yh^lZ [Vi25 [_c_aQp YX^QhQ\m^_
Rl\Q `aVU^QX^QhV^Q S_SbV ^V U\p RdeVaYXQgYY SS_UQ6SlS_UQ5 Q U\p _cb\V6
WYSQ^Yp bcQcdbQ Y]VojYfbp bcaQ^Yg eYXYhVb[_Z `Q]pcY5 S c_] hYb\V Yf
Yb`_\mX_SQ^Yp `a_gVbbQ]Y5 [_TUQ eYXYhVb[YV bcaQ^Ygl b__cSVcbcSdoc SYa6
cdQ\m^l] bcaQ^YgQ] `a_gVbb_S7 DhYclSQp5 hc_ bYbcV]Q `_UUVaWYSQVc SlX_S
==1@ 1b]7 25@7;7<ݷ `_UbYbcV]Q Y175 L1385 Rl\Q Sl^dWUV^Q cQ[WV faQ^Ycm Y^6
e_a]QgYo _ c_]5 hc_ cQ Y\Y Y^Qp eYXYhVb[Qp bcaQ^YgQ _c_RaQWQVc UQ^^lV5
faQ^Y]lV ^Q UYb[V 1S eQZ\V25 cQ[ hc_ S^_bY]lV S ^Vݷ YX]V^V^Yp b\VUdVc
aQ^_ Y\Y `_XU^_ _caQXYcm ^Q UYb[V7 5_ ^V[_c_alf `_a S U9>EH bdjVbcS_SQ\
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_cUV\m^lZ _c bcaQ^Yh^_T_ [ViQ RdeVa^lZݷ [Vi5ݷ `aY]V^pSiYZbp `aY aQR_6
cV b eQZ\Q]Y hVaVX SlX_Sl B514 Y GB9D5 Y `_UUVaWYSQSiYZbp UaQZSVaQ]Y
R\_h^lf dbca_ZbcSD _U^Y Y cV WV UQ^^lV ‑ c_h^VV5 _UY^ Y c_c WV eaQT6
]V^c [Q[_T_6^YRdUm eQZ\Q ‑ ]_T\Y _[QXQcmbp _U^_SaV]V^^_ _caQWV^l Y S
bcaQ^Yh^_]5 Y S RdeVa^_] [ViV5 hc_ `_a_WUQ\_ U_`_\^YcV\m^lV b\_W^_bcY7
>QhY^Qp b SVabYZ ;7=735 S pUaV U9>EH _c nc_T_ UdQ\YX]Q ^QhQ\Y YXRQS\pcmbp5 Q
S b_SaV]V^^lf SVabYpf pUaQ _c RdeVa^_T_ [ViQ ^Y[Q[Yf b\VU_S ^V _bcQ\_bm7
@_UbYbcV]Q bcaQ^Yh^_T_ [ViQ _cSVhQVc XQ aQb`aVUV\V^YV eYXYhVb[_Z `Q]p6
cY5 RdeVaYXQgYo UYb[_S_T_ SS_UQ6SlS_UQ Y _c[Qh[d8`_U[Qh[d 1bS_``Y^T25 [_6
c_aQp c_WV5 VbcVbcSV^^_5 bSpXQ^Q b UYb[_Sl] SS_U_]6SlS_U_]7 @aY]V^V^YV
VUY^_Z bYbcV]l U\p dhݷcQ Yb`_\mX_SQ^Yp eYXYhVb[Yf bcaQ^Yg5 bS_``Y^TQ Y
RdeVaYXQgYY eQZ\_Slf _`VaQgYZ Y]VVc apU `aVY]djVbcSD S hQbc^_bcY5 `_6
b[_\m[d nc_Z `_UbYbcV]V YXSVbc^_ [_\YhVbcS_ bS_R_U^lf bcaQ^Yg5 _^Q ]_WVc
XQUVZbcS_SQcm Yf U\p SaV]V^^_T_ faQ^V^Yp Y^e_a]QgYY5 `a_hYcQ^^_Z b UYb6
[Q5 Q [Q[ c_\m[_ ncY bcaQ^Ygl [_]d6c_ `_caVRdocbp5 _cUQSQcm YfD _RjYZ
aQX]Va UYb[_Slf RdeVa_S5 cQ[Y] _RaQX_]5 bcQ^_SYcbp UY^Q]YhVb[Y] ‑ _^
SbVTUQ aQSV^ [_\YhVbcSd bS_R_U^_Z eYXYhVb[_Z `Q]pcY7

B_XUQcV\Y OB55K\M `_i\Y UadTY] `dc7[ݷ =l dWV d`_]Y^Q\Y
1b]7 bca7 ?:=25 hc_ _c R\_h^lf dbca_ZbcS S pUaV OB55K\M _c[QXQ\YbmD
RdeVaYXQgYp eQZ\_S_T_ SS_UQ6SlS_UQ cQ] S_X\_WV^Q ^Q SYacdQ\m^do
eQZ\_Sdo bYbcV]d7

>Q\YhYV S pUaV RdeVa^_Z `Q]pcY \_TYh^_ `aYS_UYc ^Qb [ S_`a_bd _ c_]5
S [Q[_Z ]_]V^c b\VUdVc SVa^dcm d`aQS\V^YV `a_gVbbd5 XQ`a_bYSiV]d _`VaQ6
gYo SlS_UQ7 2\QT_UQap RdeVaYXQgYY d`aQS\V^YV ]_W^_ SVa^dcm baQXd WV5
XQ`YbQS UQ^^lV S RdeVa Y ^V U_WYUQpbm [Q[Yf6\YR_ aVXd\mcQc_S7 =_W^_5
^Q`a_cYS5 XQ`YbQcm Y^e_a]QgYo S RdeVa5 ^_ d`aQS\V^YV `_\mX_SQcV\mb[_]d
`a_gVbbd ^V S_XSaQjQcm5 `_[Q _`VaQgYp ^V RdUVc eYXYhVb[Y XQSVaiV^Q7 NcY
USQ `_Uf_UQ5 [_c_alV ]l dWV d`_]Y^Q\Y S 5>7;7<ݷ ^QXlSQocbp b__cSVcbcSV^6
^_ QbY^fa_^^l] Y bY^fa_^^l] 7 1bY^fa_^^lZ `_Uf_U R_\VV neeV[cYSV^5
`_b[_\m[d `_XS_\pVc `a_gVbbd `a_U_\WQcm aQR_cd5 ^V U_WYUQpbm _[_^hQ^Yp
]VU\V^^_Z eYXYhVb[_Z _`VaQgYY7 B UadT_Z bc_a_^l5 bY^fa_^^lZ `_Uf_U R_6
\VV ^QUݷWV^5 c7 [7 Vb\Y S_ SaV]p Sl`_\^V^Yp eYXYhVb[Yf UVZbcSYZ b dbca_Z6
bcS_] `a_YX_ZUVc _iYR[Q5 _R nc_] ]_W^_ RdUVc baQXd WV b__RjYcm `a_gVbbd5
c_TUQ [Q[ `aY QbY^fa_^^_] `_bca_V^YY SlS_UQ `a_gVbb ]_WVc XQSVaiYcmbp
U_ c_T_5 [Q[ aVXd\mcQcl _`VaQgYY bcQ^dc YXSVbc^l7 3lR_a `_Uf_UQ XQSYbYc _c
bc_pjYf `VaVU ^Q]Y XQUQh7 ; `aY]Vad5 UYb[_SlV eQZ\_SlV bYbcV]l S ^>9H
]_W^_ Yb`_\mX_SQcm [Q[ S bY^fa_^^_]5 cQ[ Y S QbY^fa_^^_] aVWY]VD nc_ d[Q6
XlSQVcbp `aY ]_^cYa_SQ^YY eQZ\_S_Z bYbcV]l7 9^_TUQ Yb`_\mXdVcbp `_Uf_U5
`aY [_c_a_] UYb[Y5 `_bc_p^^_ dbcQ^_S\V^^lV S [_]`mocVa5 aQR_cQoc S QbY^6
fa_^^_] aVWY]V5 Q bkݷ]^lV 1UYb[Vcl5 e\Vi6[Qacl Y `a72 ‑ S bY^fa_^^_]7

?c]VcY]5 hc_ Y]V^^_ `aY]V^V^YV] QbY^fa_^^_T_ aVWY]Q _Rdb\_S6
\V^Q [aQZ^pp ^VWV\QcV\m^_bcm Sl[\ohV^Yp `YcQ^Yp [_]`mocVaQ
RVX `_UT_c_S[Y bYbcV]l [ cQ[_]d Sl[\ohV^Yo7 AVXd\mcQc_] ^V_WY6
UQ^^_T_ _c[\ohV^Yp `YcQ^Yp ]_WVc bcQcm5 [Q[ YXSVbc^_5 ^QadiV^YV gV\_bc6
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^_bcY eQZ\_S_Z bYbcV]l Y `_cVap UQ^^lf5 Q Y^_TUQ Y `_\^_V aQXadiV^YV
eQZ\_S_Z bYbcV]l ^Q \_TYhVb[_] da_S^V5 ^Vb]_cap ^Q c_5 hc_ eYXYhVb[Y Q`6
`QaQcdaQ ]_WVc `aY nc_] ^Yb[_\m[_ ^V `_bcaQUQcm7

9^_TUQ ^dW^_ c_h^_ dU_bc_SVaYcmbp5 hc_ Y^e_a]QgYp5 `VaVUQ^^Qp S _`V6
aQgYY SlS_UQ5 Rl\Q eYXYhVb[Y XQ`YbQ^Q ^Q UYb[7 3 [QhVbcSV `a_bcVZiVT_
`aY]VaQ ]_W^_ ^QXSQcm _`VaQgYo SlS_UQ ^Q bkݷ]^lZ UYb[ 1e\Vi6RaV\_[5
S^Vi^YZ Wݷbc[YZ UYb[5 bcQa_cY`^do UYb[Vcd Y c7 `2 `VaVU eYXYhVb[Y] dUQ6
\V^YV] nc_T_ UYb[Q YX bYbcV]l7 =_W^_ cQ[WV `aYSVbcY `aY]Va b RQ^[_]Qc_]5
SlUQojY] UV^mTYC `aVWUV hV] SlUQcm `Qh[d RQ^[^_c5 ^V_Rf_UY]_ dU_bc_SV6
aYcmbp5 hc_ ncQ _`VaQgYp aVQ\m^_ XQeY[bYa_SQ^Q S U_\T_SaV]V^^_Z `Q]pcY5
c_ Vbcm hc_ b_ bhݷcQ [\YV^cQ b__cSVcbcSdojQp bd]]Q RdUVc b`YbQ^Q7 @aY
aQR_cV S QbY^fa_^^_] aVWY]V _`VaQgY_^^Qp bYbcV]Q _Rlh^_ `aVU_bcQS\p6
Vc S_X]_W^_bcm `aY^dUYcV\m^_T_ bRa_bQ b_UVaWY]_T_ RdeVa_S ^Q UYb[7 Nc_
^QXlSQVcbp `aY^dUYcV\m^_Z bY^fa_^YXQgYVZ 7 3 >7;7<ݷ ]l _RbdWUQ\Y
bYbcV]^lV SlX_Sl5 `_XS_\pojYV Vݷ XQcaVR_SQcm ‑ 6CI>35 641D1CI>3 Y CI>35
Q S @7;7<ݷ d`_]Y^Q\Y cQ[WV SlX_S =CI>35 aQR_cQojYZ b _c_RaQWV^Yp]Y5 b_6
XUQ^^l]Y b `_]_jmo ==1@7

?c]VcY] Vjݷ _UY^ U_S_\m^_ `VhQ\m^lZ ]_]V^c7 >Y[Q[YV bYbcV]^lV Sl6
X_Sl ^V ]_Tdc ^Q :995 TQaQ^cYa_SQcm5 hc_ XQ`YbQ^^lV UQ^^lV U_bcYT\Y `_6
SVaf^_bcY UYb[Q7 5V\_ S c_]5 hc_ [_^ca_\\Val b_SaV]V^^lf Wݷbc[Yf UYb[_S5
[_c_alV5 [Q[ dWV T_S_aY\_bm5 aQb`_\_WV^l `ap]_ ^Q [_a`dbV dbca_ZbcSQ Y
`aVUbcQS\poc b ^Y] VUY^_V gV\_V5 _R\QUQoc bS_VZ b_RbcSV^^_Z [Vi6`Q]pcmo5
[_c_aQp ]_WVc Rlcm ^V `_U[_^ca_\m^Q `a_TaQ]]^_]d _RVb`VhV^Yo7

A7=7@7 @\Q^Ya_SQ^YV UYb[_Slf _R]V^_S

@_caVR^_bcm hcV^Yp b UYb[Q Y\Y XQ`YbY ^Q UYb[ S_X^Y[QVc d bYbcV]l S
USdf _b^_S^lf b\dhQpfC [_TUQ b__cSVcbcSdojVV UVZbcSYV XQ`a_iV^_ `_\mX_6
SQcV\mb[_Z XQUQhVZ Y [_TUQ `_\mX_SQcV\mb[YZ `a_gVbb _RaQjQVcbp [ bcaQ^YgV
SYacdQ\m^_Z `Q]pcY5 [_c_aQp S ^Qbc_pjYZ ]_]V^c _c[QhQ^Q7 6b\Y S ]_]V^c
S_X^Y[^_SV^Yp `_caVR^_bcY S hcV^YY Y\Y XQ`YbY [_^ca_\\Va UYb[Q bS_R_6
UV^5 c_ bYbcV]Q5 S `aY^gY`V5 ]_WVc ^QhQcm ^dW^do _`VaQgYo ^V]VU\V^^_D
^_ [_^ca_\\Va b cQ[Y] WV db`Vf_] ]_WVc Rlcm XQ^pc Sl`_\^V^YV] `aVUlUd6
jVZ _`VaQgYY7 3 nc_] b\dhQV be_a]Ya_SQ^^lZ XQ`a_b ^Q UYb[_Sdo _`VaQgYo
`_]VjQVcbp S _hVaVUm7 ; c_]d ]_]V^cd5 [_TUQ [_^ca_\\Va XQSVaiYc Sl`_\6
^V^YV cV[djVT_ XQ`a_bQ Y S^_Sm _[QWVcbp T_c_S [ aQR_cV5 S _hVaVUY ]_WVc
^Qf_UYcmbp R_\miV _U^_T_ XQ`a_bQ ^Q aQR_cd b cV] WV UYb[_]D ^Q XQTadWV^6
^lf bYbcV]Qf _hVaVUm XQ`a_b_S ]_WVc S__RjV ^Y[_TUQ ^V `dbcVcm7

>Q `VaSlZ SXT\pU ^QYR_\VV VbcVbcSV^^l] [QWVcbp aViV^YV SlRYaQcm YX
_hVaVUY cV XQ`a_bl5 [_c_alV ^Qf_Upcbp S ^VZ U_\miV SbVT_5 c_ Vbcm bhYcQcm
_hVaVUm UVZbcSYcV\m^_ _hVaVUmo5 aQR_cQojVZ `_ `aY^gY`d _c]ݷ `VaSlZ `aY6
i5\ݷ c_T_ `VaSl] _Rb\dWY\Yݷ 1fiBCD 3?=5 fiBCD C5BF545 OLO\ 27 5\p SYacdQ\m6
^lf Y bVcVSlf UYb[_S5 Q cQ[WV UYb[_Slf dbca_ZbcS5 ^V pS\pojYfbp S eY6
XYhVb[_] b]lb\V UYb[Q]Y 1^Q`aY]Va5 fl1C86RaV\[_S Y ^Q[_`YcV\VZ \\M2 Sbݷ
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Y]V^^_ cQ[ Y `a_Ybf_UYcC `_bcd`YSiYV XQ`a_bl UaQZSVa _RaQRQclSQVc S `_6
apU[V `_bcd`\V^Yp7

B dbca_ZbcSQ]Y5 [_c_alV S Rd[SQ\m^_] b]lb\V eYXYhVb[Y `aVUbcQS\poc
b_R_Z UYb[Y5 cQ[ c_WV ]_W^_ `_bcd`Ycm5 ^_ Vb\Y ^V]^_T_ YX]V^Ycm `_Uf_U [
SlR_ad b\VUdojVT_ XQ`a_bQ YX _hVaVUY5 ]_W^_ `_\dhYcm XQ]Vc^_V `_SliV6
^YV `a_YXS_UYcV\m^_bcY bYbcV]l7 ; `aY]Vad5 Vb\Y U\p _RaQR_c[Y cV[djVT_
XQ`a_bQ T_\_S[d `aYi\_bm `_bcQSYcm ^Q U_a_W[d b ^_]Va_] @<>5 Q `_b\V XQ6
SVaiV^Yp _RaQR_c[Y nc_T_ XQ`a_bQ S _hVaVUY _R^QadWYSQocbp USQ UadTYf
XQ`a_bQ5 `aYhݷ] `VaSlZ YX ^Yf caVRdVc hcV^Yp b U_a_W[Y ^_]Va ::=5 Q Sc_6
a_Z ‑ XQ`YbY ^Q U_a_W[d b ^_]Va_] @<A5 c_ _RaQR_c[Q ncYf XQ`a_b_S S VbcV6ݷ
bcSV^^_]ݷ `_apU[V `_caVRdVc b^QhQ\Q `VaV]VbcYcm T_\_S[d b U_a_W[Y @<>
^Q U_a_W[d ::=5 Q `_c_] _RaQc^_ Y hdcm UQ\miV ‑ ^Q U_a_W[d @<AD ^_ Vb\Y
XQ`a_bl `_]V^pcm ]VbcQ]Y5 U\Y^^lZ `dcm T_\_S[Q `a_UV\QVc \Yim _UY^ aQX7

@aY^gY`5 S b__cSVcbcSYY b [_c_al]Y UaQZSVa SlRYaQVc b\VUdojYZ XQ6
`a_b YX _hVaVUY5 ^QXlSQVcbp bcaQcVTYVZ `\Q^Ya_SQ^Yp Y\Y ‑ ^V b_SbV]
[_aaV[c^_ ‑ Q\T_aYc]_] `\Q^Ya_SQ^Yp 7 CQ[Yf bcaQcVTYZ YXSVbc^_ U_6
S_\m^_ ]^_T_D _U^Q YX `a_bcVZiYf5 ^_ neeV[cYS^lf ‑ ^Q [QWU_] iQTV SlRY6
aQcm XQ`a_b5 Sl`_\^V^YV [_c_a_T_ caVRdVc ^QY]V^miYf XQcaQc SaV]V^Y ^Q `V6
aV]VjV^YV T_\_S[Y7 1^T\YZb[_V ^QXSQ^YV nc_Z bcaQcVTYY ‑ C8?BD5CD C55; D9=5
fiBCD5 \\]O D _^Q _c^_bYcbp [ hYb\d cQ[ ^QXlSQV]lf WQU^lfݷ Q\T_aYc]_Sݷ
17B554I 1<7?B9D8=C25 [_c_alV ^Q [QWU_] iQTV YX SbVf S_X]_W^lf UVZbcSYZ
SlRYaQoc `_XS_\pojVV U_bcYhm ^QYR_\miVZ SlT_Ul7 @aY]V^YS \\]O5 ]_W6
^_ U_RYcmbp Slb_[_Z `a_YXS_UYcV\m^_bcY5 ^_ d nc_Z bcaQcVTYY Vbcm eQcQ\m6
^lZ ^VU_bcQc_[ ‑ S_X]_W^_bcm dWV X^Q[_]_T_ ^Q] aVbdab^_T_ T_\_UQ^Yp
1CD1BF1D9?>27 6b\Y USQ Y\Y caY `a_gVbbQ RdUdc Q[cYS^_ aQR_cQcm b eQZ\Q]Y5
^Qf_UpjY]Ybp S _U^_Z _R\QbcY UYb[Q5 c_ `a_gVbb5 hmY `_caVR^_bcY _c^_bpcbp
[ UadT_Z _R\QbcY UYb[Q5 ]_WVc ^Y[_TUQ ^V U_WUQcmbp bS_VZ _hVaVUY5 SVUm U_
U_a_WV[5 ^dW^lf `VaSl] `a_gVbbQ]5 SbVTUQ RdUVc R\YWV7

5adTQp iYa_[_ YXSVbc^Qp bcaQcVTYp `_\dhY\Q ^QXSQ^YV \Yec_S_T_ Q\6
T_aYc]Q 1Q^T\7 5<5F1D?B 1<7?B9D8=27 3 nc_] b\dhQV `\Q^Ya_SjY[ `VaV]VjQVc
T_\_S[d S _U^_] ^Q`aQS\V^YY ‑ ^Q`aY]Va5 _c ]V^miYf ^_]Va_S [ R�_\miY]5
`_ `dcY _Rb\dWYSQp SbV Y]VojYVbp S _hVaVUY XQ`a_bl5 _c^_bpjYVbp [ U_a_W6
[Q]5 [_c_alV _^ `a_f_UYcD U_ZUp U_ [aQp ‑ ^Q`aY]Va5 U_ XQ`a_bQ b ^QYR_\m6
iY] ^_]Va_] U_a_W[Y baVUY SbVf5 [_c_alV Rl\Y S _hVaVUY5 Y _Rb\dWYS nc_c
XQ`a_b5 `\Q^Ya_SjY[ ]V^pVc ^Q`aQS\V^YV USYWV^Yp T_\_S[YD cV`Vam _^Q `V6
aV]VjQVcbp S bc_a_^d ]V^miYf ^_]Va_S U_a_WV[5 _`pcm6cQ[Y _Rb\dWYSQp SbV
XQ`a_bl5 `_`QUQojYVbp `_ `dcY5 `_[Q ^V RdUVc _Rb\dWV^ XQ`a_b b ^QY]V^m6
iY] 1baVUY Y]VojYfbp XQ`a_b_S2 ^_]Va_] U_a_W[Y5 Y cQ[ UQ\VV7 >QXSQ^YV
bcaQcVTYY _Rkpb^pVcbp cV]5 hc_ QSc_]QcYhVb[YV \Yecl aQR_cQoc `aY]Va^_
cQ[ WVC [QRY^Q USYWVcbp SSVaf5 `_[Q ^V U_bcYT^Vc ^QYR_\miVT_ XQ`a_iV^^_6
T_ ncQWQ5 XQcV] USYWVcbp S^YX5 `_[Q ^V U_bcYT^Vc ^QY]V^miVT_ ncQWQ baVUY
XQ`a_iV^^lf7 @a_R\V]Q aVbdab^_T_ T_\_UQ^Yp XUVbm ^V S_X^Y[QVc5 aQ^_ Y\Y
`_XU^_ \oR_Z XQ`a_b RdUVc _Rb\dWV^7
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3 Q^T\_pXlh^lf Ybc_h^Y[Qf hQbc_ aQbb]QcaYSQoc S [QhVbcSV USdf aQX^lf bcaQcV6
TYZ ^Vhc_5 Y]V^dV]_V \LJW Y UXXT7 C_c SQaYQ^c5 [_c_alZ c_\m[_ hc_ SSV\Y ]l ‑ nc_
[Q[ aQX UXXTD hc_ [QbQVcbp \LJW5 c_ _^ _c\YhQVcbp cV]5 hc_ T_\_S[Q `VaV]VjQVcbp
S XQUQ^^_] ^Q`aQS\V^YY5 `_[Q ^V U_bcYT^Vc [aQp UYb[Q 1Q ^V U_a_W[Y b ]Q[bY]Q\m6
^l]8]Y^Y]Q\m^l] ^_]Va_] baVUY caVRdV]lf Y]VojY]Ybp XQ`a_bQ]Y27 3 UVZbcSY6
cV\m^_bcY cQ[_Z SQaYQ^c ^Y[_TUQ ^V `aY]V^pVcbp5 `_b[_\m[d _^ XQSVU_]_ fdWVD [c_
`VaSl] `aYUd]Q\ aQbb]QcaYSQcm \LJW [Q[ _cUV\m^do bcaQcVTYo5 ^V`_^pc^_5 XQc_ ^Q
nc_] `aY]VaV ]l ]_WV] ^QT\pU^_ SYUVcm5 b[_\m _f_c^_ \oUY T_c_Sl [_`Ya_SQcm _iYR6
[Y UadTYf \oUVZ7

3 [QhVbcSV `a_R\V]l \Yec_S_T_ Q\T_aYc]Q _Rlh^_ ^QXlSQoc baQS^YcV\m6
^_ R_\mi_Z aQXRa_b SaV]V^Y _WYUQ^Yp U\p `_bcd`YSiVT_ XQ`a_bQ7 >Q`aY]Va5
Vb\Y ^Q UYb[V Vbcm :999 U_a_WV[5 T_\_S[Q ^QhQ\Q USYWV^YV S ^Q`aQS\V^YY
d]V^miV^Yp ^_]Va_S Y c_\m[_ hc_ _Rb\dWY\Q XQ`a_b ^Q hcV^YV Y\Y XQ`Ybm
^Q U_a_W[V BB>5 Q S nc_ SaV]p `_bcd`Y\ XQ`a_b ^Q aQR_cd b U_a_W[_Z BB?5
^_ S _hVaVUY cQ[WV `aYbdcbcSdVc XQ`a_b ^Q U_a_W[d b ^_]Va_] :;5 c_ SaV6
]p _WYUQ^Yp U\p XQ`a_bQ BB? b_bcQSYc `_hcY US_Z^_V SaV]p `VaV]VjV^Yp
T_\_S[Y UYb[Q _c [aQp U_ [aQp7 ?c]VcY]5 hc_ cQ[_V S_X]_W^_ c_\m[_ U\p
U_a_WV[5 aQb`_\_WV^^lf R\YX[_ [ [aQp] UYb[QD U\p U_a_WV[ S bVaVUY^V
UYb[Q aQXRa_b SaV]V^Y _WYUQ^Yp _[QXlSQVcbp SUS_V ]V^miV7 3Va_pc^_bcm
c_T_5 hc_ _hVaVU^_Z XQ`a_b RdUVc Sl^dWUV^ U_\T_ WUQcm5 bdjVbcSV^^_ `_6
SliQVcbp `aY USYWV^YY T_\_S[Y _c [_^gQ UYb[Q [ ^QhQ\d5 SVUm `aY hcV^YY
Y XQ`YbY R_\miYf _Rkݷ]_S UQ^^lf S_X^Y[QVc `_b\VU_SQcV\m^_bcm XQ`a_b_S5
XQcaQTYSQojYf _R\QbcY UYb[Q5 YUdjYV `_UapU ‑ VbcVbcSV^^_5 S ^Q`aQS\V^YY
S_XaQbcQ^Yp ^_]Va_S7

@a_bcQp ]_UYeY[QgYp \Yec_S_T_ Q\T_aYc]Q `_XS_\pVc b_[aQcYcm Y Sl6
a_S^pcm aQXRa_b SaV]V^Y _WYUQ^Yp5 f_cp baVU^VV SaV]p _WYUQ^Yp `aY nc_]
^V ]V^pVcbp7 3 YX]V^ݷ^^_] SQaYQ^cV T_\_S[Q USYWVcbp _c ]V^miYf ^_]Va_S
U_a_WV[ [ R�_\miY]5 `_ `dcY _Rb\dWYSQp XQ`a_blD Yb`_\^YS XQ`a_b b ]Q[6
bY]Q\m^l] ^_]Va_] U_a_W[Y5 T_\_S[Q S_XSaQjQVcbp [ ^QhQ\d UYb[Q Y b^_SQ
`a_f_UYc UYb[ S ^Q`aQS\V^YY _c ]V^miYf ^_]Va_S [ R�_\miY]7 NcQ bcaQcV6
TYp5 ^QXlSQV]Qp [adT_Sl] \Yec_Sl] Q\T_aYc]_] 5 ]_WVc Rlcm `_hcY
bc_\m WV neeV[cYS^_Z 1`_ baVU^V]d SaV]V^Y _Rb\dWYSQ^Yp XQ`a_bQ25 [Q[ Y
_Rlh^lZ \Yec_SlZ Q\T_aYc]5 R\QT_UQap c_]d5 hc_ R_\miY^bcS_ eYXYhVb[Yf
UYb[_S b`_b_R^_ `VaV]VjQcm T_\_S[d ^Q [aQZ UYb[Q b R�_\miVZ b[_a_bcmo5
hV] [_TUQ caVRdVcbp ^QZcY [_^[aVc^do U_a_W[d7 3_XSaQc T_\_S[Y S ^QhQ\_
UYb[Q b `_XYgYY S VT_ [_^gV `a_Ybf_UYc `_hcY cQ[ WV Rlbca_5 [Q[ `VaV]V6
jV^YV ^Q b_bVU^oo U_a_W[d7 AQXRa_b SaV]V^Y _WYUQ^Yp U\p nc_Z bcaQcVTYY
SUS_V ]V^miV Y ^V XQSYbYc _c ^_]VaQ U_a_W[Y7

BdjVbcSdVc ]^_WVbcS_ ]_UYeY[QgYZ _`YbQ^^lf bcaQcVTYZ7 >Q`aY]Va5
]_W^_ `aY]V^pcm ݷWQU^doݷ bcaQcVTYo ^V R_\VV hV] U\p 𝑁 XQ`a_b_S5 `_6
b\V hVT_5 UQWV Vb\Y Vbcm Vjݷ XQ`a_bl ^Q R\YX\VWQjYV U_a_W[Y5 _hVaVU^_Z
XQ`a_b SlRYaQcm b `_]_jmo \Yec_S_T_ Q\T_aYc]Q7 3 cQ[_] SQaYQ^cV ne6
eV[cYS^_bcm R\YX[Q [ `_[QXQcV\p] hYbc_Z ݷWQU^_Zݷ bcaQcVTYY5 ^_ `aY nc_]
Y]VVcbp _hVSYU^Qp TQaQ^cYp ^VU_`djV^Yp aVbdab^_T_ T_\_UQ^Yp7



?;? PUa_ bYbcV]lC SXT\pU XQ [d\Ybl

5_S_\m^_ Y^cVaVbV^ cQ[ ^QXlSQV]lZ `aVUhdSbcSdojYZ Q\T_aYc]
1Q^T\7 1>D939@1D9?> 1<7?B9D8=27 6b\Y `_b\V _Rb\dWYSQ^Yp _hVaVU^_T_ XQ`a_bQ
caVRdVcbp R_\mi_V `VaV]VjV^YV T_\_S[Y5 c_ `aVWUV hV] `aYbcd`Ycm [ ^V]d5
`\Q^Ya_SjY[ UV\QVc ^VR_\mido `QdXd S ^QUVWUV5 hc_ XQ nc_ SaV]p `_bcd6
`Yc Vjݷ XQ`a_b ^Q cd WV Y\Y b\VUdojdo U_a_W[d5 Y nc_ S_ ]^_TYf b\dhQpf
UVZbcSYcV\m^_ `a_Ybf_UYc 1_cboUQ ^QXSQ^YV27

@\Q^Ya_SQ^YV _R]V^_S S aVQ\m^_ bdjVbcSdojYf pUaQf _`VaQgY_^^lf bY6
bcV] S ^QiY U^Y `a_YXS_UYcbp `_ Vjݷ R_\VV YX_jaݷ^^l] bcaQcVTYp]7 CQ[5
S pUaV U9>EH Yb`_\mXdVcbp cQ[ ^QXlSQV]lZ L?=@<5D5<I O19B ZE5E9>7 1LOZ25
[_c_alZ aQXUV\pVc XQ`a_bl ^Q bY^fa_^^lV Y QbY^fa_^^lV5 _cUQSQp `aVU`_6
hcV^YV bY^fa_^^l] 1^Q`aY]Va5 XQ`a_bQ] ^Q hcV^YV25 `_b[_\m[d U_ Yf _[_^6
hQ^Yp b__cSVcbcSdojYZ `a_gVbb ^V ]_WVc `a_U_\WQcm Sl`_\^V^YVD [QWU_]d
`a_gVbbd SlUV\pVcbp ^V[_V SaV]p5 S cVhV^YV [_c_a_T_ `\Q^Ya_SjY[ UYb[_S_6
T_ _R]V^Q T_c_S Sl`_\^pcm VT_ XQ`a_bl5 ^V _RaQjQp S^Y]Q^YV ^Q XQ`a_bl5
`_bcd`QojYV _c UadTYf `a_gVbb_S7 @_Ua_R^_bcY _R dbca_ZbcSV nc_T_ `\Q^Y6
a_SjY[Q hYcQcV\m RVX cadUQ ^QZUݷc S 9^cVa^VcV7

3 =A7=7ݷ ]l _RbdWUQ\Y SYacdQ\YXQgYo TV_]VcaYY eYXYhVb[Yf UYb[_S ^Q
da_S^V [_^ca_\\VaQ bQ]_T_ UYb[QD b ncY] bSpXQ^_ _hVSYU^_V _TaQ^YhV^YV `aY6
]V^Y]_bcY 1Y _b]lb\V^^_bcY2 YX_jaݷ^^lf bcaQcVTYZ `\Q^Ya_SQ^Yp UYb[_6
Slf _R]V^_S5 SVUm cV S__RaQWQV]lV 5ݷT_\_S[Yݷ [_c_al]Y `_XS_\pVc d`aQS6ݷ
\pcmݷ [_^ca_\\Va UYb[Q5 cV`Vam ^Q`_]Y^Qoc aVQ\m^_ bdjVbcSdojYV ]VfQ6
^YhVb[YV T_\_S[Y c_\m[_ YXUQ\YD `_`a_bcd T_S_ap5 _`VaQgY_^^Qp bYbcV]Q ^V
X^QVc Y ^V ]_WVc X^Qcm5 [Q[_V aQbbc_p^YV S UVZbcSYcV\m^_bcY `aYUݷcbp `aV6
_U_\Vcm eYXYhVb[Y] T_\_S[Q] UYb[Q5 _^Q UQWV ^V X^QVc5 b[_\m[_ ncYf T_\_6
S_[ d UYb[Q aVQ\m^_ Vbcm7 B_XUQcV\p] Wݷbc[Yf UYb[_S `aYf_UYcbp `_URYaQcm
cQ[_V _c_RaQWV^YV eYXYhVb[_Z TV_]VcaYY ^Q SYacdQ\m^do5 hc_Rl ]Y^Y]YXQ6
gYp `dcY SYacdQ\m^lf T_\_S_[ S R_\miY^bcSV b\dhQVS d]V^miQ\Q cQ[WV Y
`dcm T_\_S_[ aVQ\m^lfD ^QU_ b[QXQcm5 hc_ _^Y b nc_Z XQUQhVZ b`aQS\pocbp5
^Vb]_cap ^Q Vݷ ^VcaYSYQ\m^_bcm7

A7=7A7 3YacdQ\m^Qp eQZ\_SQp bYbcV]Q

=l dWV ^V aQX d`_]Y^Q\Y SYacdQ\m^do eQZ\_Sdo bYbcV]d ‑ `_U6
bYbcV]d pUaQ5 _cSVhQojdo XQ `_UUVaW[d eQZ\_S [Q[ QRbcaQ[c^lf _RkV[c_S5
_R\QUQojYf _`aVUV\ݷ^^l]Y bS_ZbcSQ]Y7 ;Q[ ]l X^QV]5 eQZ\ ]_W^_ _c6
[alcm 1^Q XQ`Ybm5 hcV^YV Y\Y Y c_ Y UadT_V25 ]_W^_ hYcQcm YX ^VT_ Y\Y
XQ`YblSQcm S ^VT_ Y^e_a]QgYo5 Vb\Y nc_ `_XS_\pVc dbcQ^_S\V^^lZ aVWY]
aQR_cl5 ]_W^_ XQ[alcm VT_5 [_TUQ aQR_cQ _[_^hV^Q7 ; _c[alc_]d eQZ\d
]_W^_5 f_cp Y ^V SbVTUQ5 `aY]V^Ycm _c_RaQWV^YV S `Q]pcm 1SlX_S ==1@25
`_XYgY_^Ya_SQ^YV 1<C55;25 Vbcm Y UadTYV _`VaQgYY7 EQZ\ S bYbcV]Qf bV]VZ6
bcSQ ^>9H _R\QUQVc Y^e_a]QgYVZ _ S\QUV\mgV Y Tad``V5 `aQSQ]Y U_bcd`Q5
UQc_Z b_XUQ^Yp5 ]_UYeY[QgYY Y `_b\VU^VT_ U_bcd`Q5 ]_W^_ dX^Qcm [_\YhV6
bcS_ dbcQ^_S\V^^lf ^Q ^VT_ Wݷbc[Yf bbl\_[ ‑ c_ Vbcm5 `_`a_bcd T_S_ap5
eQZ\_Slf Y]5^ݷ [_c_alV b UQ^^l] eQZ\_] bSpXQ^l7 2_\VV c_T_5 ]l _RbdW6
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UQ\Y5 hc_ Sbp b\dWVR^Qp Y^e_a]QgYp _ eQZ\V5 XQ Yb[\ohV^YV] VT_ Y]V^Y5
b_baVU_c_hV^Q S Y^UV[b^_] UVb[aY`c_aV 5 Q U\p ^V[_c_alf cY`_S eQZ6
\_S c_\m[_ Y^UV[b^lZ UVb[aY`c_a Y Vbcm5 c_ Vbcm eQZ\ ]_WVc ^V XQ^Y]Qcm
^Q UYb[V ^Y[Q[_T_ ]VbcQ5 [a_]V _U^_T_ UVb[aY`c_aQ S ]QbbYSV Y^UV[b^lf
UVb[aY`c_a_S7 ;_\m b[_a_ ]l Sb`_]^Y\Y `a_ cY`l eQZ\_S5 ]_W^_ XQ_U^_
_c]VcYcm5 hc_ S E>9H6bYbcV]Qf Yf `_UUVaWYSQVcbp bV]mC _Rlh^lV eQZ\l5 UY6
aV[c_aYY 1[QcQ\_TY25 bY]S_\YhVb[YV bbl\[Y5 [Q^Q\l 1OROX25 b_[Vcl Y USQ
cY`Q eQZ\_S dbca_ZbcS ‑ `_c_[_SlV Y R\_h^lV7 9]V^Q eQZ\_S faQ^pcbp S
UYaV[c_aYpf5 _UY^ eQZ\ ]_WVc Y]Vcm R_\miV _U^_T_ Y]V^Y 1Wݷbc[_Z bbl\6
[Y25 `aYhݷ] [Q[ S aQX^lf UYaV[c_aYpf5 cQ[ Y S _U^_ZD Y cQ[ UQ\VV7 BS_ZbcSQ
eQZ\_S S E>9H6bYbcV]Qf Y _`VaQgYY5 [_c_alV ^QU ^Y]Y ]_W^_ `a_YXS_UYcm5
]l dWV _RbdWUQ\Y 1b]7 T\QSd >7;27 3bV ncY bS_ZbcSQ Y _`VaQgYY [Q[ aQX Y
_RaQXdoc QRbcaQ[gYo eQZ\Q 5 fQaQ[cVa^do Y]V^^_ U\p bYbcV] bV]VZbcSQ
^>9H7

>Q`_]^Y]5 hc_ cVa]Y^ eQZ\_SQp bYbcV]Q ]_WVc _R_X^QhQcm USV b_SVa6
iV^^_ aQX^lV5 f_cp Y bSpXQ^^lV ]VWUd b_R_Z bdj^_bcYC bcad[cdad UQ^^lf
^Q UYb[V Y ^QR_a `a_TaQ]]^lf ed^[gYZ5 [_c_alV b nc_Z bcad[cda_Z UQ^6
^lf d]Voc aQR_cQcm7 @a_TaQ]]^lV ed^[gYY5 [_c_alV S b\dhQV ^>9H _Rlh^_
^Qf_Upcbp S pUaV bYbcV]l 1f_cp Y ^V SbVTUQ25 _`aVUV\poc c_5 [Q[ U_\W^l
Rlcm _aTQ^YX_SQ^l UQ^^lV ^Q UYb[V7 >QU_ b[QXQcm5 hc_ E>9H6bYbcV]l aQR_6
cQoc b U_S_\m^_ aQX^l]Y eQZ\_Sl]Y bYbcV]Q]YD U\p _U^_T_ c_\m[_ U9>EH
fQaQ[cVa^l bYbcV]l 5HD;5 5HD<5 5HD=5 [59C5BO\8B59C5B=5 Q [a_]V ^Yf U9>EH
`_UUVaWYSQVc cQ[WV =9>9H5 H915 :6C5 H6C Y UadTYV7 5\p OB55K\M _b^_S^_Z
eQZ\_S_Z bYbcV]_Z bhYcQVcbp 66C 1_^Q WV E6C25 ^Vb[_\m[_ aVWV Yb`_\mXd6
Vcbp J6C5 `aYiVUiQp YX bYbcV]l \?<1B9C7 5\p _RVYf ncYf eQZ\_Slf bYbcV]
Vbcm `_UUVaW[Q Y S U9>EH5 Q OB55K\M ]_W^_ `aY WV\Q^YY ݷQdhYcm^ݷ aQR_6
cQcm b 5HD;6= Y UadTY]Y eQZ\_Sl]Y bYbcV]Q]Y5 Yb`_\mXdV]l]Y S U9>EH7 3bV
`VaVhYb\V^^lV eQZ\_SlV bYbcV]l `_UUVaWYSQoc _RjYZ ^QR_a `_^pcYZ5 fQ6
aQ[cVa^lf U\p eQZ\_Slf bYbcV] bV]VZbcSQ ^>9H7 EQZ\l S ^Yf _b^_SQ^l ^Q
Y^UV[b^lf UVb[aY`c_aQf5 Y]Vocbp eQZ\l bV]Y YXSVbc^lf ^Q] cY`_S5 S c_]
hYb\V5 hc_ _b_RV^^_ SQW^_5 UYaV[c_aYY Y bY]S_\YhVb[YV bbl\[YD Y^UV[b^lV
UVb[aY`c_al b_UVaWQc `aYSlh^lV U\p ^>9H `aQSQ U_bcd`Q5 YUV^cYeY[Qc_al
S\QUV\mgQ Y Tad``l5 Y^e_a]QgYo _ UQcQf Y `a_hVV7

AQR_cQojQp _`VaQgY_^^Qp bYbcV]Q Yb`_\mXdVc _UY^ YX bS_Yf UYb[_S S a_6
\Y [_a^VS_T_D _aTQ^YX_SQ^^Qp ^Q [ݷ^ eQZ\_SQp bYbcV]Q bhYcQVcbp [_a^VS_Z
eQZ\_S_Z bYbcV]_Z 5 Vݷ [_a^VS_Z [QcQ\_T b_S`QUQVc b _RjVbYbcV]^l] ‑
[QcQ\_T_] 7ݷ8ݷ ;_a^VSlV [QcQ\_TY _bcQ\m^lf eQZ\_Slf bYbcV] _c_RaQWQ6
ocbp S _RjVV UVaVS_ [QcQ\_T_S S cQ[ ^QXlSQV]lf c_h[Qf ]_^cYa_SQ6
^Yp 1Q^T\7 =?E>D @?9>DC2 ‑ UYaV[c_aYpf5 [_c_alV ^Q ]_]V^c `_U[\ohV^Yp
1]_^cYa_SQ^Yp2 ^_S_Z eQZ\_S_Z bYbcV]l dWV Vbcm S _RjV] UVaVSV7 ;Q[
`aQSY\_5 S a_\Y c_hV[ ]_^cYa_SQ^Yp Yb`_\mXdoc `dbclV UYaV[c_aYYD Vb\Y
cQ] aQ^VV b_UVaWQ\Ybm eQZ\l5 c_ _^Y ^Y[dUQ ^V UV^dcbp5 ^_ SYU^_ Yf dWV
^V RdUVc ‑ U_ cVf `_a5 `_[Q ^_SQp bYbcV]Q ^V RdUVc aQX]_^cYa_SQ^Q7
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?RjVV UVaVS_ [QcQ\_T_S _`VaQgY_^^_Z bYbcV]l ]_WVc b_bc_pcm YX eQZ6
\_Slf bYbcV] aQX^lf cY`_S5 cQ[ hc_ pUad `aYUݷcbp XQUVZbcS_SQcm ^Vb[_\m[_
aQX^lf ^QR_a_S ed^[gYZ5 `aYhݷ] UV\Qcm nc_ `a_XaQh^_ U\p `_\mX_SQcV\p S
c_] b]lb\V5 hc_ aQR_cQ b eQZ\Q]Y b c_h[Y XaV^Yp `_\mX_SQcV\mb[Yf `a_6
TaQ]] `a_cV[QVc b_SVaiV^^_ _UY^Q[_S_ S^V XQSYbY]_bcY _c c_T_5 [Q[_Z cY`
Y]VVc eQZ\_SQp bYbcV]Q7

5V\_ aVX[_ _b\_W^pVcbp cV]5 hc_ pUa_ Sl^dWUV^_ S ^V[_c_alf b\dhQ6
pf `_UUVaWYSQcm UYb[Y5 _aTQ^YX_SQ^^lV `_ `aQSY\Q] UadTYf _`VaQgY_^^lf
bYbcV]7 ;Q[ U9>EH5 cQ[ Y OB55K\M 1Y UadTYV E>9H6bYbcV]l2 RVX _b_Rlf `a_6
R\V] b`aQS\pocbp b ^_bYcV\p]Y5 _ce_a]QcYa_SQ^^l]Y ^Q bYbcV]Qf \Y^VZ[Y
`9>4?GC5 U\p hVT_ Yf pUaQ S[\ohQoc `_UUVaW[d cQ[Yf eQZ\_Slf bYbcV]5
[Q[ =C4?C861D5 61D<;5 F61D Y W]O\7 ?RV _`VaQgY_^^lV bYbcV]l `_UUVaWYSQ6
oc cQ[WV eQZ\_Sdo bYbcV]d 9C?B??95 Yb`_\mXdV]do U\p _`cYhVb[Yf UYb[_S
1LM Y M_M27 B\_W^_bcm XUVbm S c_]5 hc_ S_ SbVf ncYf eQZ\_Slf bYbcV]Qf
^Vc ^Y[Q[Yf Y^UV[b^lf UVb[aY`c_a_S5 `aQSQ U_bcd`Q \YR_ _cbdcbcSdoc5 [Q[
S 61D5 \YR_ _aTQ^YX_SQ^l b_SVaiV^^_ ^V cQ[5 [Q[ S E>9H6bYbcV]Qf 1W]O\27

;QacY^Q bcQ^_SYcbp Vjݷ R_\VV Y^cVaVb^_Z5 Vb\Y d`_]p^dcm eQZ\_SlV bY6
bcV]l5 ^V `aVU`_\QTQojYV Yb`_\mX_SQ^Yp UYb[Q7 AVhm S UQ^^_] b\dhQV YUݷc
^V _ c_]5 hc_ eQZ\_SQp bYbcV]Q b_XUQݷcbp ^Q SYacdQ\m^_] UYb[V S `Q]pcY5
[Q[ nc_ _RbdWUQ\_bm S A7=7<Dݷ S nc_] b\dhQV Sbݷ [Q[ aQX U_bcQc_h^_ `a_bc_5
SVUm b c_h[Y XaV^Yp Q``QaQc^_6^VXQSYbY]lf [_]`_^V^c_S pUaQ SYacdQ\m^lZ
UYb[ `_hcY ^YhV] _c aVQ\m^_T_ ^V _c\YhQVcbp7 2_\VV fYca_ dbca_V^l eQZ\_6
SlV bYbcV]l5 S__RjV ^V _RaQjQojYVbp ^Y [ [Q[Y] UYb[Q] ‑ ^Y aVQ\m^l]5 ^Y
SYacdQ\m^l]D ]_W^_ b[QXQcm5 hc_ cQ[Qp eQZ\_SQp bYbcV]Q bdjVbcSdVc c_\m6
[_ S _U^_Z bS_VZ Y`_bcQbY ‑ `a_TaQ]]^_Z5 Q UYb[_Slf bcad[cda UQ^^lf ^Vc
XQ ^VY]V^YV] UYb[Q7 CV] ^V ]V^VV5 S cQ[_Z eQZ\_S_Z bYbcV]V aQb`_\QTQocbp
eQZ\l5 Yf ]_W^_ _c[alSQcm5 hYcQcm5 XQ`YblSQcm Y c7 `7

9]V^^_ cQ[_SQ5 ^Q`aY]Va5 eQZ\_SQp bYbcV]Q D=@6C5 `_UUVaWYSQV]Qp
R_\miY^bcS_] b_SaV]V^^lf E>9H6bYbcV] Y b`VgYQ\m^_ `aVU^QX^QhV^^Qp U\p
b_XUQ^Yp SaV]V^^lf eQZ\_S5 ^V `aVU`_\QTQojYf U\YcV\m^_T_ faQ^V^Yp7 @_6
cVap SaV]V^^lf eQZ\_S `aY5 b[QWV]5 QSQaYY `YcQ^Yp ‑ b_SVaiV^^_ ^V `a_6
R\V]Q5 `_b[_\m[d ^Y[c_ _Rlh^_ Y ^V _WYUQVc Yf b_faQ^^_bcYD `aY nc_] aQb6
`_\_WV^YV faQ^Y\YjQ SaV]V^^lf eQZ\_S S _`VaQcYS^_Z `Q]pcY5 Q ^V ^Q
ݷ[Qbc_pjV^ݷ eYXYhVb[_] UYb[V5 ]_WVc XQ]Vc^_ d\dhiYcm `_[QXQcV\Y b[_6
a_bcY aQR_cl bYbcV]l7 BYbcV]Q D=@6C bdjVbcSV^^_ dU_R^VV U\p cQ[Yf gV\VZ5
^VWV\Y _Rlh^Qp eQZ\_SQp bYbcV]Q ^Q SYacdQ\m^_] UYb[V7 5V\_ S c_]5 hc_
`aY b_XUQ^YY eQZ\_S_Z bYbcV]l ^Q SYacdQ\m^_] UYb[V ^dW^_ d[QXQcm Y XQ6
eY[bYa_SQcm VT_ aQX]Va5 `_b[_\m[d bcad[cdal UQ^^lf `aQ[cYhVb[Y \oR_Z
UYb[_S_Z eQZ\_S_Z bYbcV]l bdjVbcSV^^_ XQSYbpc _c aQX]VaQ UYb[QD D=@6C
nc_T_ _TaQ^YhV^Yp \YiV^Q5 ^Q ^Vݷ ]_W^_ XQ`YblSQcm eQZ\l U_ cVf `_a5 `_6
[Q ^V YbhVa`QVcbp SYacdQ\m^Qp `Q]pcm5 c_ Vbcm Sbp eYXYhVb[Qp `Q]pcm Y SbV
S_X]_W^_bcY bS_``Y^TQ7 @aY dUQ\V^YY eQZ\_S b cQ[_Z eQZ\_S_Z bYbcV]l
`Q]pcm ^V]VU\V^^_ _bS_R_WUQVcbp Y ]_WVc Rlcm Yb`_\mX_SQ^Q pUa_] U\p
UadTYf gV\VZ ‑ ^Q`aY]Va5 SlUV\V^Q [Q[_]d6^YRdUm `a_gVbbd7
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6jݷ R_\miV `dcQ^Ygl S_X^Y[QVc R\QT_UQap eQZ\_Sl] bYbcV]Q]5 [_c_alV
]l RdUV] ^QXlSQcm Yb[dbbcSV^^l]Y 5 f_cp nc_c cVa]Y^ Y ^V S`_\^V dUQhV^7
3 Q^T\YZb[_] _aYTY^Q\V Yf _Rlh^_ ^QXlSQoc @C5E4? fi<5 CICD5=C5 ^_ `ap]_Z
`VaVS_U ^Q adbb[YZ _[QXlSQVcbp ^VS_X]_WV^ YX6XQ c_T_5 hc_ ݷ_bVSU`ݷ S adb6
b[_] pXl[V ‑ `aYbcQS[Q5 Q ^V _cUV\m^_V b\_S_5 Y `aY]V^Ycm Vݷ ^V [ b\_Sd5
Q [ b\_S_b_hVcQ^Yo 1S UQ^^_] b\dhQV ‑ [ cVa]Y^d eQZ\_SQpݷ bYbcV]Q2ݷ ^V
`_\dhQVcbp7 >Vb[_\m[_ aVWV S Q^T\_pXlh^lf Ybc_h^Y[Qf cQ WV bQ]Qp bdj6
^_bcm _R_X^QhQVcbp cVa]Y^_] CI>D85D93 fi<5 CICD5=5 hV] ]l Y S_b`_\mXdV]bp5
`VaVSVUp b\_S_ CI>D85D93 [Q[ 7ݷYb[dbbcSV^^lZݷ

9b[dbbcSV^^lV eQZ\_SlV bYbcV]l ^V Y]Voc _c^_iV^Yp ^V c_\m[_ [ UYb6
[Q]5 ^_ Y S__RjV [ faQ^V^Yo Y^e_a]QgYY7 3lT\pUpc _^Y R_\VV6]V^VV [Q[
_Rlh^lV eQZ\_SlV bYbcV]l b UVaVS_] [QcQ\_T_S Y eQZ\Q]Y5 ^_ SbV ncY [Q6
cQ\_TY Y eQZ\l ^Q bQ]_] UV\V `aVUbcQS\poc b_R_Z _caQWV^YV b_bc_p^Yp
[Q[Yf6c_ `_UbYbcV] S^dcaY pUaQ7 HYcQp ncY eQZ\l5 ]l ]_WV] dX^Qcm5 hc_
cS_aYcbp S pUaVD XQ`Ybm S ^V[_c_alV YX ^Yf `_XS_\pVc ]V^pcm ^Qbca_Z[Y pUaQ
Y aVWY]l aQR_cl _cUV\m^lf VT_ `_UbYbcV]7 9^QhV T_S_ap5 cQ[Qp eQZ\_SQp
bYbcV]Q ‑ nc_ Y^cVaeVZb U\p d`aQS\V^Yp pUa_]5 [_c_alZ c_\m[_ SlT\pUYc
[Q[ eQZ\_S_V `_UUVaVS_7 CQ[_Z bcY\m `_bca_V^Yp Y^cVaeVZb_S [ `_UbYbcV]Q]
pUaQ Y]VVc ^Vb_]^V^^_V U_bc_Y^bcS_C ^V ^dW^_ U_RQS\pcm \Yi^YV bYbcV]^lV
SlX_Sl5 [_c_alf Y cQ[ _hV^m ]^_T_7

;\QbbYhVb[Y] `aY]Va_] Yb[dbbcSV^^_Z eQZ\_S_Z bYbcV]l ]_WVc b\d6
WYcm @B?36C5 [_c_aQp _Rlh^_ ]_^cYadVcbp ^Q UYaV[c_aYo 8@B?37 5\p [QW6
U_T_ `a_gVbbQ5 bdjVbcSdojVT_ S bYbcV]V5 `_pS\pVcbp `_UUYaV[c_aYp5 b__c6
SVcbcSdojQp VT_ @94’dD ^Q`aY]Va5 U\p `a_gVbbQ ;@:> nc_ RdUVc UYaV[c_aYp
8@B?38;@:>7 ?^Q b_UVaWYc ^Vb[_\m[_ UVbpc[_S 5ݷeQZ\_Sݷ _caQWQojYf aQX6
\Yh^lV Qb`V[cl aQR_cl `a_gVbbQ7 CQ[5 8@B?38;@:>85H5 ‑ nc_ bY]S_\YhVb[Qp
bbl\[Q ^Q Yb`_\^pV]lZ eQZ\5 8@B?38;@:>83G4 ‑ ^Q cV[djdo UYaV[c_aYo
13EBB5>D G?B;9>7 49B53D?BI2 `a_gVbbQ ;@:>5 Q `_UUYaV[c_aYp 8@B?38;@:>864 b_6
UVaWYc bY]S_\YhVb[YV bbl\[Y ^Q Y]VojYVbp d `a_gVbbQ _c[alclV `_c_[Y
SS_UQ6SlS_UQD eQZ\ 8@B?38;@:>83=4<9>5 ݷb_UVaWYcݷ QaTd]V^cl VT_ [_]Q^U6
^_Z bca_[Y5 aQXUV\ݷ^^lV ^d\VSl] RQZc_]D 8@B?38;@:>8=1@C5 Vb\Y VT_ `a_hY6
cQcm 1^Q`aY]Va5 SlUQcm ^Q n[aQ^ b `_]_jmo 31D25 SlT\pUYc [Q[ cV[bc_SlZ
eQZ\5 b_UVaWQjYZ Y^e_a]QgYo _R _R\Qbcpf SYacdQ\m^_Z `Q]pcY `a_gVbbQ7
=VWUd `a_hY]5 ^Qbc_pcV\m^_ aV[_]V^UdV] `_n[b`VaY]V^cYa_SQcm b ncY]Y
eQZ\Q]YD _b_RV^^_ Y^cVaVb^l] ]_WVc _[QXQcmbp Q^Q\YX Sl`_\^V^Yp bS_VZ
b_RbcSV^^_Z `a_TaQ]]l5 ^Q`YbQ^^_Z ^Q pXl[V QbbV]R\VaQ Y\Y ^Q BY7

@_]Y]_ Y^e_a]QgYY _ `a_gVbbQf5 8@B?3 b_UVaWYc cQ[WV gV\lZ apU Uad6
TYf `bVSU_eQZ\_S7 >Q`aY]Va5 eQZ\ 8@B?38CIC8>5D89@F=89@h6?BG1B4 ]_WVc
ݷb_UVaWQcmݷ 9 Y\Y :D 9 _X^QhQVc5 hc_ pUa_ ^V `VaVUQݷc `Q[Vcl ]VWUd bVcV6
Sl]Y Y^cVaeVZbQ]Y5 c_ Vbcm bYbcV]Q ^V aQR_cQVc S a_\Y ]QaiadcYXQc_aQ5 :
`_[QXlSQVc5 hc_ `VaVUQhQ `Q[Vc_S S[\ohV^Q7 2_\VV c_T_5 hc_Rl Vݷ S[\ohYcm
Y\Y Sl[\ohYcm5 ^QU_ XQ^VbcY S nc_c eQZ\ b__cSVcbcSdojVV X^QhV^YV5 [Q[ S
_Rlh^lZ eQZ\5 ^Q`aY]VaC

538? 2:2 G 8@B?38CIC8>5D89@F=89@h6?BG1B4
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3 ?B U9>EH caQUYgY_^^_ ]^_TYV bYbcV]^lV `a_TaQ]]l _`YaQocbp ^Q Y^6
e_a]QgYo YX 8@B?3D cQ[5 [_]Q^UQ @C Sbo ^dW^do VZ Y^e_a]QgYo `_\dhQVc
Y]V^^_ _ccdUQ7 3 ]YaV OB55K\M _c^_iV^YV [ nc_Z Yb[dbbcSV^^_Z eQZ\_S_Z
bYbcV]V Y^_VC U\p aQR_cl b_RbcSV^^lf dcY\Yc OB55K\M _^Q ^V ^dW^Q5 cQ[
hc_ ^V ^Q [QWU_] [_]`mocVaV Vݷ ]_^cYadoc5 ^_ `_UUVaW[Q U\p ^Vݷ S pUaV
Vbcm ‑ ^Q b\dhQZ XQ`db[Q `a_TaQ]]5 `aYiVUiYf YX U9>EH7

6jݷ _UY^ `aY]Va Yb[dbbcSV^^_Z eQZ\_S_Z bYbcV]l S U9>EH ‑ CIC6C5 [_c_6
aQp _Rlh^_ ]_^cYadVcbp ^Q UYaV[c_aYo 8CIC7 3SV\Y Vݷ baQS^YcV\m^_ ^VUQS6
^_5 hc_Rl aQXTadXYcm 8@B?35 `VaV`_\^V^^do Y^e_a]QgYVZ5 ^V Y]VojVZ _c6
^_iV^Yp [ `a_gVbbQ]7 9bb\VUdp ݷb_UVaWY]_Vݷ 8CIC5 ]_W^_ dX^Qcm5 [Q[YV
dbca_ZbcSQ `_U[\ohV^l [ SQiV]d [_]`mocVad 1S c_] hYb\V5 ^Q`aY]Va5 [ `_a6
cQ] ^\K25 [Q[YV ]_Ud\Y XQTadWV^l S pUa_ Y ]^_T_V UadT_V7 3 ?B OB55K\M
Q^Q\_TQ nc_Z bYbcV]l ^Vc7

>Q[_^Vg5 eQZ\_SQp bYbcV]Q 45F6C `_XS_\pVc bn[_^_]Ycm Y^UV[b^lV UV6
b[aY`c_al ^Q eYXYhVb[Yf UYb[Qf5 ^V b_XUQSQp eQZ\l dbca_ZbcS S UYaV[6
c_aYY 845F7 3]Vbc_ nc_T_ 845F Yb`_\mXdVcbp [Q[ c_h[Q ]_^cYa_SQ^Yp U\p
45F6C5 [_c_aQp dWV UV\QVc SYU5 hc_ b_UVaWYc eQZ\l U\p SbVf dbca_ZbcS5 `_U6
UVaWYSQV]lf pUa_]7 B_XUQcV\Y ]^_TYf b_SaV]V^^lf UYbcaYRdcYS_S U9>EH
`aVU`_hYcQoc YUcY UadTY] `dcݷ]C ^Q 845F ]_^cYadVcbp _Rlh^Qp D=@6C5 [_6
c_ado ^Q`_\^pVc eQZ\Q]Y aQR_cQojYZ S bYbcV]V UV]_^ E45F Y\Y VT_ Q^Q\_TD
S nc_] b\dhQV _Rlh^_ ^Q 845F8@DC ]_^cYadVcbp UadTQp Yb[dbbcSV^^Qp eQZ\_6
SQp bYbcV]Q5 45F@DC5 b_UVaWQjQp c_\m[_ eQZ\l U\p T\QS^lf Y `_UhY^ݷ^^lf
dbca_ZbcS `bVSU_cVa]Y^Q\_S7

AQbb[QX _ eQZ\_Slf bYbcV]Qf5 ^V `_UaQXd]VSQojYf Yb`_\mX_SQ^Yp UYb6
[_S_T_ dbca_ZbcSQ5 Rl\ Rl ^V`_\^l] RVX d`_]Y^Q^Yp WO\ 1>5DG?B; fi<5 CICD5=2
Y C=26C5 [_c_alV `aVUbcQS\poc S SYUV \_[Q\m^lf eQZ\_Slf UVaVSmVS UYb[Y5
aQb`_\_WV^^lV ^Q UadTYf [_]`mocVaQf7 WO\ aQR_cQVc `_ `a_c_[_\d5 [_c_alZ
cQ[ Y ^QXlSQVcbp WO\ Y YX^QhQ\m^_ `_pSY\bp S bYbcV]Qf bV]VZbcSQ ^>9H5 c_6
TUQ [Q[ C=26C Yb`_\mXdVc `a_c_[_\ \VK8LRO\5 `aYiVUiYZ YX `9>4?GC5 hc_
_X^QhQVc ^VYXRVW^_V `aY]V^V^YV ݷhdW_Zݷ QRbcaQ[gYY eQZ\Q 1UadT_V dbca_Z6
bcS_ `aQS U_bcd`Q Y c7 `727

3bݷ nc_ SV\Y[_\V`YV U_\W^_ _Rb\dWYSQcmbp VUY^l] ^QR_a_] bYbcV]^lf
SlX_S_S5 R_\miY^bcS_ [_c_alf ^Q] dWV X^Q[_]_7 5\p eQZ\_Slf bYbcV]5 fQ6
aQ[cVa^lf U\p bV]VZbcSQ ^>9H5 Sbݷ Vjݷ baQS^YcV\m^_ `a_bc_5 SVUm _^Y aQX\Y6
hQocbp S _b^_S^_] c_\m[_ e_a]Qc_] `aVUbcQS\V^Yp Y^e_a]QgYY _ eQZ\Qf
^Q UYb[V5 Q bdj^_bcY Sa_UV Y^UV[b^_T_ UVb[aY`c_aQ5 bd`VaR\_[Q 1UYb[_S_T_
R\_[Q5 b_UVaWQjVT_ ݷT\_RQ\m^doݷ Y^e_a]QgYo _ eQZ\_S_Z bYbcV]V25 UYaV[6
c_aYY Y `a_hVT_ _bcQocbp _RjY]Y U\p ^Yf SbVf7 5\p ݷhdWYfݷ eQZ\_Slf bY6
bcV]5 cQ[Yf [Q[ F61D5 W]O\ Y\Y C=26C5 QRbcaQ[gYY5 _WYUQV]lV E>9H6bYbcV]_Z5
`aYf_UYcbp n]d\Ya_SQcmD U\p Yb[dbbcSV^^lf eQZ\_Slf bYbcV] n]d\Ya_SQcm
`aYf_UYcbp S__RjV Sb5ݷ hc_ S ^Yf Vbcm7 8Q _RaQR_c[d _b_RV^^_bcVZ [QWU_Z
eQZ\_S_Z bYbcV]l _cSVhQVc b__cSVcbcSdojYZ ]_Ud\m pUaQ5 [_c_alZ5 [Q[ ]l
dWV ^V_U^_[aQc^_ _c]VhQ\Y5 c_WV ^QXlSQVcbp eQZ\_S_Z bYbcV]_ZD ncY ]_6
Ud\Y5 [Q[ _Rlh^_ S `_U_R^lf b\dhQpf5 n[b`_acYadoc ^V[YZ eY[bYa_SQ^^lZ



A7=7 D`aQS\V^YV Q``QaQcda_ZD SS_U6SlS_U ?<:

^QR_a Y^cVaeVZb^lf ed^[gYZ 1c_hV[ Sf_UQ2 ‑ `aY]Va^_ cQ[ WV5 [Q[ nc_
UV\Qoc UaQZSVal7

?RpXQ^^_bcY [__aUY^Qc_aQ SbVf eQZ\_Slf bYbcV] Sl`_\^pVc SYacdQ\m6
^Qp eQZ\_SQp bYbcV]QD _^Q _cSVhQVc XQ ]_^cYa_SQ^YV Y aQX]_^cYa_SQ^YV _c6
UV\m^lf eQZ\_Slf bYbcV]5 XQ e_a]Ya_SQ^YV Y _Rb\dWYSQ^YV _RjVT_ UVaVSQ
[QcQ\_T_S5 XQ SlR_a `_Uf_UpjVT_ ]_Ud\p U\p `_UUVaW[Y [QWU_Z [_^[aVc6
^_Z eQZ\_S_Z bYbcV]l Y XQ `VaVS_U XQ`a_b_S b pXl[Q bYbcV]^lf SlX_S_S
^Q pXl[ c_hV[ Sf_UQ ]_Ud\VZ eQZ\_Slf bYbcV]7 B UadT_Z bc_a_^l5 Y]V^^_
SYacdQ\m^Qp eQZ\_SQp bYbcV]Q _RaQRQclSQVc bYbcV]^lV SlX_Sl eQZ\_S_T_
SS_UQ6SlS_UQ5 b_XUQݷc Y `_UUVaWYSQVc `_c_[Y SS_UQ6SlS_UQ 1[Q[ _RkV[cl
pUaQ27

A7=7B7 EQZ\_SQp bYbcV]Q ^Q UYb[V

Bcad[cdal UQ^^lf5 b_XUQSQV]lV ^Q UYb[V U\p `_UUVaW[Y eQZ\_S_Z QR6
bcaQ[gYY5 ]_Tdc Rlcm _hV^m aQX^l]Y7 5QWV eQZ\_SlV bYbcV]l5 SlUVaWQ^6
^lV S bcY\V ^>9H 1c_ Vbcm _b^_SQ^^lV ^Q Y^UV[b^lf UVb[aY`c_aQf25 UadT _c
UadTQ bY\m^_ _c\YhQocbpD ^_ SlUV\Ycm ^V[YV _RjYV `aY^gY`l Sbݷ WV ]_W^_7

5\p `_bca_V^Yp eQZ\_S_Z bYbcV]l eYXYhVb[YV bV[c_aQ UYb[Q 1Y]VojYV
_Rlh^_ aQX]Va >:; RQZc2 Tad``Yadocbp S R\_[Y 5 aQX]Va [_c_alf XQSYbYc
_c eQZ\_S_Z bYbcV]lD R_\VV c_T_5 _UY^ e_a]Qc eQZ\_S_Z bYbcV]l ]_WVc
U_`db[Qcm aQX^lV aQX]Val R\_[_S5 S nc_] b\dhQV aQX]Va XQUQݷcbp `aY e_a6
]QcYa_SQ^YY UYb[Q7 ;QWUlZ R\_[ Y]VVc bS_Z ^_]Va7 ?Rlh^_ bQ]lZ `VaSlZ
R\_[ ^Q UYb[V b_UVaWYc T\_RQ\m^do Y^e_a]QgYo _R_ SbVZ eQZ\_S_Z bYbcV6
]V 1cQ[ ^QXlSQV]lZ bd`VaR\_[2D [Q[ `aQSY\_5 S ^Vb[_\m[Yf ]VbcQf UYb[Q
aQb`_\QTQoc [_`YY bd`VaR\_[Q ^Q b\dhQZ VT_ `_cVaY7

HQbcm R\_[_S _cS_UYcbp `_U _R\QbcY Y^UV[b^lf UVb[aY`c_a_S D cQ[Yf
_R\QbcVZ ]_WVc Rlcm _c ^Vb[_\m[Yf UVbpc[_S U_ ^Vb[_\m[Yf clbph7 3 [QWUlZ
R\_[ _R\QbcY `_]VjQVcbp ^Vb[_\m[_ Y^UV[b^lf UVb[aY`c_a_S 1SbVTUQ bcV`V^m
US_Z[Y2D S aQ][Qf _U^_Z eQZ\_S_Z bYbcV]l UVb[aY`c_al Y]Voc b[S_X^do
^d]VaQgYo7 >Q`aY]Va5 bYbcV]l 5HD;‑5HD=5 `aY]V^pV]lV S ?B U9>EH5 UV\pc
R\_[Y ^Q Tad``l R\_[_S5 [QWUQp cQ[Qp Tad``Q Y]VVc bS_o [_`Yo bd`VaR\_[Q5
bS_Z ]QbbYS UVb[aY`c_a_S Y bS_o [Qacd bS_R_U^lf R\_[_S ‑ ]QbbYS UQ^^lf5
XQ^Y]QojYZ a_S^_ _UY^ R\_[5 S [_c_a_] [QWUlZ RYc b__cSVcbcSdVc R\_[d YX
nc_Z WV Tad``l5 ^_\m _X^QhQVc5 hc_ R\_[ bS_R_UV^5 VUY^YgQ ‑ hc_ _^ XQ^pc7

AQX]Va Y^UV[b^_T_ UVb[aY`c_aQ c_WV aQX\YhQVcbp _c bYbcV]l [ bYbcV]VD
S ^QiY U^Y cY`Yh^lZ aQX]Va ‑ ;>? RQZc7 ;Q[ ]l X^QV]5 Y^UV[b^lZ UVb[aY`6
c_a faQ^Yc Sbo Y^e_a]QgYo _ eQZ\V5 [a_]V VT_ Y]V^Y Y b_UVaWY]_T_D Y]V6
^Q eQZ\_S faQ^pcbp S UYaV[c_aYpf 1^Q`_]^Y]5 hc_ nc_ eQZ\l b`VgYQ\m^_T_
cY`Q25 Q b_UVaWY]_V eQZ\_S aQb`_\QTQVcbp S R\_[Qf5 ^V XQ^pclf b\dWVR^_Z
Y^e_a]QgYVZ7 6b\Y eQZ\d `aY^QU\VWQc R\_[Y UYb[Q5 Y^UV[b^lZ UVb[aY`c_a
b_UVaWYc Y^e_a]QgYo _ aQX]VjV^YY5 c_ Vbcm _ ^_]VaQf ncYf R\_[_S7 ?Rlh6
^_ bcad[cdaQ Y^UV[b^_T_ UVb[aY`c_aQ `aVUdb]QcaYSQVc ]QbbYS U\p faQ^V^Yp
^_]Va_S R\_[_S5 `aYhݷ] `VaSlV 𝑁 n\V]V^c_S ]QbbYSQ b_UVaWQc ^V`_baVU6



?<; PUa_ bYbcV]lC SXT\pU XQ [d\Ybl

bcSV^^_ ^_]VaQ R\_[_S5 S [_c_alf aQX]VjV^_ b_UVaWY]_V eQZ\QD S [_^gV
]QbbYSQ caY n\V]V^cQ b_UVaWQc ^_]VaQ [_bSV^^lf R\_[_S 1Q^T\7 9>49B53D
2<?3;2 ‑ cQ[Yf5 [_c_alV bQ]Y b_UVaWQc ^_]VaQ R\_[_S5 `aYhݷ] [_bSV^^lV
R\_[Y aQX\YhQocbp `_ da_S^p]C [_bSV^^lZ R\_[ `VaS_T_ da_S^p b_UVaWYc
^_]VaQ _Rlh^lf R\_[_S5 [_bSV^^lZ R\_[ Sc_a_T_ da_S^p ‑ ^_]VaQ [_bSV^6
^lf R\_[_S `VaS_T_ da_S^p5 [_bSV^^lZ R\_[ caVcmVT_ da_S^p ‑ ^_]VaQ [_b6
SV^^lf R\_[_S Sc_a_T_ da_S^p7 N\V]V^cl ]QbbYSQ S Y^UV[b^_] UVb[aY`c_aV
b_UVaWQc ^_]Va _U^_T_ [_bSV^^_T_ R\_[Q [QWU_T_ da_S^p7

>Q`aY]Va5 S bYbcV]V 5HD; S Y^UV[b^_] UVb[aY`c_aV ]QbbYS ^_]Va_S R\_6
[_S Y]VVc :> n\V]V^c_S5 YX [_c_alf `VaSlV :; b_UVaWQc ^_]VaQ `a_bclf
R\_[_SD Vb\Y aQX]Va R\_[Q b_bcQS\pVc = TK 1nc_ bQ]lZ cY`Yh^lZ b\dhQZ25
c_ eQZ\l U_ =A TK 112 × 42 _Rf_Upcbp RVX [_bSV^^lf R\_[_S7 5\p eQZ\_S
R�_\miVT_ aQX]VaQ `aYf_UYcbp XQSVbcY [_bSV^^lZ R\_[ `VaS_T_ da_S^p5 [_c_6
alZ 1`aY aQX]VaV ^_]VaQ R\_[Q S = RQZcQ2 ]_WVc b_UVaWQcm U_ :9;= ^_]Va_S
R\_[_SD nc_ `_XS_\pVc _aTQ^YX_SQcm eQZ\l aQX]Va_] U_ :9<? R\_[_S5 c7 V7 U_
=:== TK7 ;_TUQ ^V fSQcQVc Y nc_T_5 bYbcV]Q XQS_UYc [_bSV^^lZ R\_[ Sc_a_T_
da_S^pD nc_ `_XS_\pVc `aY]V^Ycm Vjݷ :9;= [_bSV^^lf R\_[Q `VaS_T_ da_S^p5
Q _RjVV hYb\_ R\_[_S5 XQ^Y]QV]lf eQZ\_] 1^V bhYcQp [_bSV^^lf25 dSV\YhYcm
U_ 1024× 1024+ 1024+ 12 = 1049612D bQ] eQZ\ `aY nc_] ]_WVc dSV\YhYcmbp
U_ =PK b ^VR_\miY]7 6b\Y ^V fSQcYc Y nc_T_5 S R_Z RdUVc Ra_iV^Q cpWݷ\Qp
QacY\\VaYp ‑ [_bSV^^lZ R\_[ caVcmVT_ da_S^pD `_b\V nc_T_ aVXVaS_S R_\m6
iV ^V _bcQݷcbp5 ^_ ]Q[bY]Q\m^lZ S_X]_W^lZ aQX]Va eQZ\Q SlaQbcQVc U_
(10243 +10242 +1024+12)× 4096 RQZc5 c7 V7 bSliV = ]K 1cVaQRQZc27 3`a_hV]5
[_^[aVc^_ 5HD; Y]VVc UadT_V _TaQ^YhV^YV ‑ <;6aQXapU^_V hYb\_ S bcad[cd6
aV Y^UV[b^_T_ UVb[aY`c_aQ5 _X^QhQojVV aQX]Va S >:;6RQZc^lf bV[c_aQf5 cQ[
hc_ SlaQbcYcm _cUV\m^_ SXpclZ eQZ\ R_\miV hV] U_ ; ]K ^V `_\dhYcbp7

A7=7:97 IY^Q5 [Vi Y MVJ

=QcVaYQ\ nc_T_ `QaQTaQeQ ^V Y]VVc `ap]_T_ _c^_iV^Yp [ _`VaQgY_^^l] bYbcV]Q]5
aVhm XUVbm `_ZUݷc _ S_X]_W^_bcpf Q``QaQcdal7 @aY b_R\oUV^YY ݷb`aQS_h^_Zݷ \_TY[Y
YX\_WV^Yp d]Vbc^VV Rl\_ Rl aQbb[QXQcm _R nc_] S `VaS_] c_]V ‑ S T\QSV :7:7;5 TUV iݷ\
aQXT_S_a _R _b^_SQf dbca_ZbcSQ [_]`mocVaQ5 Y\Y S hQbcY RRR5 TUV T_S_aY\_bm _ S_X]_W6
^_bcpf `a_gVbb_aQD ^_ ^QiQ [^YTQ ‑ ^V b`aQS_h^Y[7 3_ SS_U^_Z hQbcY `VaS_T_ c_]Q
_Rkpb^pcm c_^[_bcY5 bSpXQ^^lV b aQR_c_Z iY^l5 Rl\_ pS^_ aQ^_5 SVUm _^Q ^Q`YbQ^Q
S aQbhݷcV ^Q hYcQcV\p5 `_[Q hc_ ^V X^QojVT_ _ [_]`mocVaQf S__RjV ^YhVT_7 3 hQbcY5
`_bSpjݷ^^_Z `a_gVbb_ad5 ]l ^Q]VaV^^_ ^V `_\VX\Y S QafYcV[cda^lV UVRaY7 6b\Y cQ]
aQbb[QXlSQcm _ [Vi6`Q]pcY5 MVJ Y `a_hYf YXlb[Qf YX nc_Z _R\QbcY5 c_ `aYi\_bm Rl
`VaVcQjYcm cdUQ WV5 ^Q`aY]Va5 VV^ b ]_UV\p]Y SYacdQ\m^_Z `Q]pcYD ^_ `VaSlZ c_]
Y RVX c_T_ `_\dhY\bp U_S_\m^_ _Rkݷ]^l]5 [ c_]d WV f_cV\_bm UQcm hYcQcV\o S_X]_W6
^_bcm RlbcaVV `a_b[_hYcm QbbV]R\Va Y `aYbcd`Ycm [ YXdhV^Yo BY7

;Vi6`Q]pcm `_nc_]d \Yim Sb[_\mXm d`_]p^dcQ S `VaS_] c_]VD `ap]_Z U_bcd` [_^6
ca_\\Va_S dbca_ZbcS [ _`VaQcYS^_Z `Q]pcY 149B53D =5=?BI 1335CC5 MVJ2 ]l `_[Q ^V
d`_]Y^Q\Y S__RjV7 CQ[_V `_\_WV^YV SVjVZ S`_\^V ]_T\_ ^Qb dbcaQYSQcm U_ `_al U_
SaV]V^Y5 ^_ ^V bVZhQb5 [_TUQ S bS_Yf YXlb[Q^Ypf ]l b`dbcY\Ybm ^Q da_SV^m SXQY]_6
UVZbcSYp UaQZSVa_S b Q``QaQcda_Z7 3 \oRlf 1^Q hc_6c_ T_U^lf2 Ybc_h^Y[Qf ^Q ncd
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cV]d5 [_c_alV hYcQcV\m `_WV\QVc YXdhYcm S U_`_\^V^YV [ ^QiVZ [^YTV5 _RV bdj^_bcY
^QSVa^p[Q RdUdc `_bc_p^^_ d`_]Y^Qcmbp5 `aYh5[ݷ b[_aVV SbVT_5 RVX `_pb^V^YZ ‑ S `aVU6
`_\_WV^YY5 hc_ hYcQcV\m X^QVc5 _ hݷ] YUݷc aVhm7

DT\dR\pcmbp S c_^[_bcY dbca_ZbcSQ [Vi6`Q]pcY Y MVJ ]l ^V RdUV]5 U\p nc_T_ Vbcm
b`VgYQ\m^Qp 1S _b^_S^_] b`aQS_h^Qp2 \YcVaQcdaQ5 [ c_]d WV S nc_Z _R\QbcY Sbݷ U_S_\m6
^_ Rlbca_ ]V^pVcbp Y bY\m^_ XQSYbYc _c [_^[aVc^_Z Q``QaQc^_Z `\Qce_a]l7 3 hQbc6
^_bcY5 ]l ^V bcQ^V] aQbb]QcaYSQcm Q\T_aYc]l SlcVb^V^Yp bcaQ^Yg [ViQ Y `aY^gY`l
`_UUVaW[Y [_TVaV^c^_bcY [ViVZ S ]^_T_`a_gVbb_a^lf ]QiY^Qf ‑ nc_ c_WV _hV^m U_\6
TYZ aQXT_S_a5 RVX X^Q^Yp ncYf c_^[_bcVZ S`_\^V ]_W^_ _R_ZcYbm5 Vb\Y WV SUadT bcQ^Vc
Y^cVaVb^_ ‑ c_ ^Y S [_V] b\dhQV ^V _c[QXlSQZcV bVRV S X^Q^Ypf5 cV] R_\VV hc_ b `_6
Yb[_] Y^e_a]QgYY S ^QiV SaV]p ^Y[Q[Yf `a_R\V] ^Vc5 ^QU_ c_\m[_ c_h^_ X^Qcm5 hc_
Yb[Qcm7

@aYR\YXYcV\m^_ U_ bVaVUY^l :BA96f T_U_S `a_gVbb_al Rl\Y U_S_\m6
^_ ]VU\V^^l]Y5 cQ[ hc_ iY^Q Y ]Y[a_bfV]l _`VaQcYS^_Z `Q]pcY5 RdUdhY
dbca_ZbcSQ]Y T_aQXU_ R_\VV `a_bcl]Y5 \VT[_ ݷb`VSQ\Y_`ݷ XQ cV]`_] aQR_6
cl `a_gVbb_aQ7 @_ ]VaV aQXSYcYp cVf^_\_TYZ ^Q]VcY\bp _`aVUV\ݷ^^lZ UYb6
RQ\Q^b S b[_a_bcpfD UV\_ S c_]5 hc_ b[_a_bcm aQR_cl gYea_S_Z n\V[ca_^Y6
[Y ^VS_X]_W^_ ^QaQjYSQcm RVb[_^Vh^_5 nc_]d ]ViQVc b[_a_bcm bSVcQ7 6b\Y
baQS^Ycm \Y^VZ^lV aQX]Val [aYbcQ\\Q ]Y[a_`a_gVbb_aQ5 UYQT_^Q\m [_c_a_6
T_ aVU[_ `aVSliQVc < b]5 b U\Y^_Z U_a_WV[ iY^l5 ]l _R^QadWY] aQX^Ygd
R_\VV hV] ^Q `_apU_[D `aY^pS S_ S^Y]Q^YV5 hc_ UQWV ^V`_baVUbcSV^^_ ^Q
[aYbcQ\\V bfV]Q bQ]_T_ `a_gVbb_aQ 1c_h^VV5 SlhYb\YcV\m^_T_ pUaQ:B5 [_c_6
a_V ^Qb bVZhQb Y Y^cVaVbdVc2 _Rlh^_ XQ^Y]QVc \Yim ]Q\do hQbcm `\_jQUY5
]l `_\dhY] Vjݷ _UY^ `_apU_[ aQX^Ygl7

6b\Y `aY^pcm U\p a_S^_T_ bhݷcQ U\Y^d iY^l aQS^_Z ;> b]5 `_\dhYcbp5 hc_
XQ _UY^ cQ[c Vݷ aQR_cl n\V[caYhVb[YZ bYT^Q\ U_\WV^ `aV_U_\Vcm 95> ]5 hc_6
Rl db`Vcm U_ZcY _c XQ`aQiYSQojVT_ [ XQ`aQiYSQV]_]d Y _RaQc^_5 [Q[ nc_
Y `a_Ybf_UYc `aY _`VaQgYY hcV^Yp ‑ ^VSQW^_5 YX `Q]pcY Y\Y `_acQ SS_UQ7
B[_a_bcm bSVcQ5 [Q[ ]l X^QV]5 b_bcQS\pVc `aYR\YXYcV\m^_ <99 clbph []8b5
Y\Y <99 ]Y\\Y_^_S ]8b5 Y\Y ?99 ]Y\\Y_^_S ݷd]Vca_S\_`ݷ S bV[d^UdD b\VU_6
SQcV\m^_5 U\p iY^l U\Y^_Z ;> b] cQ[c_SQp hQbc_cQ ?99 =4g `aVUbcQS\pVc
QRb_\oc^lZ cV_aVcYhVb[YZ `aVUV\7 3 aVQ\m^_Z WYX^Y cQ[c U_\WV^ U\Ycmbp
U_\miV5 _bcQS\pp XQ`Qb SaV]V^Y5 hc_Rl XQ`aQiYSQV]lZ db`V\ baVQTYa_SQcm
^Q XQ`a_b5 Q XQ`aQiYSQojYZ ‑ ݷb^pcmݷ b iY^l `aYiVUido Y^e_a]QgYo7
B dhݷc_] SbVT_ nc_T_ ]_W^_ XQ]VcYcm5 hc_ iY^l b_SaV]V^^lf ]QcVaY^b[Yf
`\Qc5 aQR_cQojYV ^Q hQbc_cQf _[_\_ =>9 =4g5 ݷaQXT_^pcmݷ b_SVaiV^^_ ^V[d6
UQ7 CQ[c_SQp hQbc_cQ b_SaV]V^^lf `a_gVbb_a_S U_bcYTQVc < 44g5 hc_ `_hcY
S bV]m aQX R_\miV7 AQXT_^pcm Yf Vjݷ R_\miV ]ViQoc eYXYhVb[YV _TaQ^YhV6
^Yp ‑ Sbݷ cQ WV b[_a_bcm bSVcQ Y `a_R\V]l b _cS_U_] cV`\QD ^_ Y Y]VojQpbp
aQX^YgQ U_bcQc_h^Q5 hc_Rl `a_gVbb_a5 [_\m b[_a_ V]d `aYUݷcbp Sbݷ SaV]p
SXQY]_UVZbcS_SQcm b _`VaQcYS^_Z `Q]pcmo5 R�_\mido hQbcm SaV]V^Y `a_bcQ6
YSQ\7

6b\Y aQbb]QcaYSQcm f_a_i_ X^Q[_]do ^Q] \Y^VZ[d `a_gVbb_a_S HA?
1b]7 c7 :5 25>7:7>ݷ c_ U\p `a_gVbb_a_S5 `aVUiVbcS_SQSiYf A9;A?5 `a_R\V]Q UYb6

:BB]7 b^_b[d ; ^Q bca7 >?@7
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RQ\Q^bQ b[_a_bcVZ ^V `a_pS\p\Qbm S__RjV7 >Q A9;A? ncQ `a_R\V]Q dWV S_X^Y[6
\QC Sl`_\^pp _`VaQgYo hcV^Yp YX `Q]pcY5 `a_gVbb_a Rl\ Sl^dWUV^ `a_`db6
[Qcm cQ[c5 UQSQp ]Y[a_bfV]Q] `Q]pcY Y iY^V U_bcQc_h^_ SaV]V^Y5 hc_Rl _^Y
db`V\Y baQR_cQcm7 6b\Y Rl Sbݷ `_6`aVW^V]d aQR_cQ\_ cQ[5 [Q[ S cV SaV]V^Q5
b_SaV]V^^l] `a_gVbb_aQ] `aYf_UY\_bm Rl `a_`db[Qcm R_\miV UVbpcY cQ[c_S7
@_pSYSidobp `a_R\V]d ^dW^_ Rl\_ [Q[6c_ aViQcm5 `_nc_]d ^Q ^V[_c_alf
1f_cp Y ^V ^Q SbVf2 ]QcVaY^b[Yf `\QcQf5 `aVU^QX^QhV^^lf U\p 9<A?5 `_pSY6
\Ybm b`VgYQ\m^lV ]Y[a_bfV]l `Q]pcY5 aQb`_\_WV^^lV apU_] b `a_gVbb_a_]7
B[_a_bcm Yf aQR_cl ^V^Q]^_T_ `aVS_bf_UY\Q b[_a_bcm _Rlh^_Z `Q]pcY5 ^_
U\p _RaQjV^Yp [ ncY] ]Y[a_bfV]Q] ^V ^dW^_ Rl\_ XQUVZbcS_SQcm iY^d7

3 _RjYf hVacQf aQR_cQ b [ViV] `a_cV[QVc cQ[7 3bp eYXYhVb[Qp `Q]pcm UV6
\Ycbp ^Q R\_[Y _UY^Q[_S_T_ aQX]VaQ7 3 [Vi6`Q]pcY b_UVaWQcbp [_`YY ^V[_6
c_alf R\_[_S eYXYhVb[_Z `Q]pcY S]VbcV b ]Vc[Q]Y5 `_[QXlSQojY]Y5 [_`Yp
[Q[_T_ R\_[Q b_faQ^V^Q S nc_Z _R\QbcY [ViQ5 Q `aY ^V[_c_alf b`_b_RQf _a6
TQ^YXQgYY [ViQ ‑ Vjݷ Y Y^e_a]QgYp _ c_]5 [_TUQ S `_b\VU^YZ aQX [ nc_]d
R\_[d `a_Ybf_UY\_ _RaQjV^YV7 @a_gVbb_a5 `aVWUV hV] _RaQcYcmbp [ `Q]pcY5
U_\WV^ `a_SVaYcm5 ^V b_UVaWYcbp \Y S [ViV [_`Yp ^dW^_T_ R\_[QD Vb\Y ^Vc ‑
SVbm R\_[ gV\Y[_] [_`YadVcbp S [Vi5 `aY nc_] YX [ViQ ]_WVc Rlcm dUQ\ݷ^
[Q[_Z6c_ UadT_Z R\_[5 hc_Rl aQbhYbcYcm ]Vbc_7 ?R]V^ b `Q]pcmo `_ iY^V
cV`Vam `a_cV[QVc S _b^_S^_] gV\l]Y R\_[Q]Y5 hc_ `_XS_\pVc VT_ db[_aYcm5
dSV\YhYS aQXapU^_bcm iY^l UQ^^lf7

; Sl`_\^V^Yo _`VaQgYZ XQ`YbY Vbcm USQ `_Uf_UQ7 =_W^_ XQ`YblSQcm Y^6
e_a]QgYo S phVZ[Y [ViQ5 `_]VhQp b__cSVcbcSdojYZ R\_[ [Q[ 5ݷTapX^lZݷ
Y `aY SlcVb^V^YY nc_T_ R\_[Q YX [ViQ XQ`YblSQcm VT_ S `Q]pcm gV\Y[_]D
]_W^_5 ^Q`a_cYS5 [QWUdo _`VaQgYo XQ`YbY Sl`_\^pcm ^V]VU\V^^_5 c_ Vbcm
XQ`YblSQcm baQXd Y S [Vi5 Y S `Q]pcm5 R\QT_ `a_gVbb_ad b_SVaiV^^_ ^V ^dW6
^_ U_WYUQcmbp _[_^hQ^Yp _`VaQgYY XQ`YbY7 NcY `_Uf_Ul ^QXlSQocbp _c6
\_WV^^Qp XQ`Ybm Y b[S_X^Qp XQ`Ybm 1Q^T\7 GB9D56213; Y GB9D56D8B?E782D
[bcQcY5 cQ[YV WV cVa]Y^l hQbc_ `aY]V^pocbp `aY _RbdWUV^YY RdeVaYXQgYY
SS_UQ6SlS_UQ7

?cUV\m^_T_ S^Y]Q^Yp XQb\dWYSQVc S_`a_b5 [Q[ aVQ\YX_SQcm ]Vc[Y5 [Q[
Yb[Qcm S [ViV ^dW^lZ R\_[ Y [Q[ `aY^Y]Qcm aViV^YV5 [Q[_Z YX R\_[_S U_\6
WV^ Rlcm XQ]V^5^ݷ [_TUQ ]VbcQ S [ViV R_\miV ^Vc7 @_Uf_U_S [ nc_Z `a_R\V]V
bdjVbcSdVc U_bcQc_h^_ ]^_T_5 `_Ua_R^_V Yf aQbb]_caV^YV _bcQSY] XQ aQ][Q6
]Y [^YTYD _c]VcY] c_\m[_5 hc_ bQ]lZ `a_bc_Z Y U_S_\m^_ _bca_d]^lZ b`_6
b_R b_bc_Yc S c_]5 hc_Rl [QWUlZ R\_[ eYXYhVb[_Z `Q]pcY ]_T _c_RaQWQcmbp
c_\m[_ ^Q _UY^ YX R\_[_S [ViQC Vb\Y [Vi ]_WVc b_UVaWQcm _U^_SaV]V^^_ 𝑀
R\_[_S5 c_ R\_[ `Q]pcY b ^_]Va_] 𝑛 ]_WVc Rlcm _c_RaQWݷ^ c_\m[_ S R\_[
[ViQ b ^_]Va_]5 aQS^l] _bcQc[d _c UV\V^Yp 𝑛 ^Q 𝑀 7 @_b[_\m[d hYb\_ 𝑀
_Rlh^_ SlRYaQVcbp aQS^l] 2𝑘5 UV\V^YV b _bcQc[_] bS_UYcbp [ SlUV\V^Yo 𝑘
]\QUiYf RYc_S7 CQ[_Z `_Uf_U ]_WVc `_[QXQcmbp ^VneeV[cYS^l]5 ^_ bc_Yc
dhVbcm5 hc_ `aY nc_] ^V ^dW^_ ^Y XQ`_]Y^Qcm5 [ [Q[Y] R\_[Q] `a_YXS_UY6
\Ybm _RaQjV^Yp5 ^Y Yb[Qcm hc_ Rl c_ ^Y Rl\_ TUV Rl c_ ^Y Rl\_ 1`_b[_\m[d
R\_[ `Q]pcY \YR_ ^Qf_UYcbp S ݷbS_VZݷ hQbcY [ViQ5 \YR_ ^Vc27
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>QhY^Qp b `a_gVbb_a_S 9=A?5 [Vi bcQ\Y aQX]VjQcm ^Q _U^_] [aYbcQ\6
\V b `a_gVbb_a_]7 ;_^Vh^_5 nc_c [aYbcQ\\ ^V aVXY^_SlZ5 `_nc_]d ]^_T_
[Vi6`Q]pcY ^Q [ݷ^ `_]VbcYcmbp ^V ]_WVcD `a_gVbb_al 9=A? Y]V\Y A TK
[Vi6`Q]pcY ^Q _U^_] [aYbcQ\\V b bQ]Y] `a_gVbb_a_]5 Y5 [a_]V nc_T_5 ^V[_c_6
a_V [_\YhVbcS_ [ViQ 1hQjV SbVT_ ;>? TK2 `aVUdb]QcaYSQ\_bm ^Q ]QcVaY^b[_Z
`\QcV apU_] b `a_gVbb_a_]7 CQ[Qp _aTQ^YXQgYp [ViQ ^QXlSQVcbp ]^_T_da_S6
^VS_ZD `VaSlZ da_SV^m [ViQ 1U:2 aQb`_\QTQVcbp R\YWV SbVT_ [ `a_gVbb_ad
Y Y]VVc bQ]do Slb_[do b[_a_bcm aQR_cl5 ^_ `aY nc_] _R\QUQVc ^VX^QhY6
cV\m^l] _Rk5[_[ݷ `_ ]VaV a_bcQ ^_]VaQ da_S^p _Rkݷ] [ViQ aQbcݷc5 b[_a_bcm
`QUQVc7 ;Vi `_b\VU^VT_ da_S^p 1S ^QiY U^Y ‑ _Rlh^_ hVcSݷac_T_5 U=2 `aVU6
bcQS\pVc b_R_Z _cUV\m^do ]Y[a_bfV]d5 [ViY _bcQ\m^lf da_S^VZ aQb`_\QTQ6
ocbp ^Q _U^_] [aYbcQ\\V b `a_gVbb_a_]7 =^_T_pUVa^lV `a_gVbb_al _Rlh^_
`aVUdb]QcaYSQoc _cUV\m^lZ [Vi U: U\p [QWU_T_ pUaQ Y _RjYZ U\p SbVf
pUVa [Vi U<5 Q U; ]_WVc Rlcm [Q[ _RjYZ5 cQ[ Y bS_Z d [QWU_T_ pUaQ ‑
nc_ XQSYbYc _c ]_UV\Y `a_gVbb_aQ7 >Q`aY]Va5 hVclaݷfkpUVa^lZ R>D5< L?B5 9@
Y]VVc ^Q [QWU_V pUa_ `_ <;TK [ViQ U: _cUV\m^_ U\p [_]Q^U Y U\p UQ^^lf5
b]ViQ^^lZ 1U\p Y^bcad[gYZ Y UQ^^lf2 [Vi U; aQX]Va_] ;>? TK 1c_WV bS_Z
U\p [QWU_T_ YX pUVa2 Y _RjYZ U\p SbVf pUVa [Vi U< ^Q A V27

@aY]V^V^YV [Vi6`Q]pcY Y]VVc \oR_`lc^lZ `_R_h^lZ neeV[cC Vb\Y Sbݷ
`a_Ybf_UYc `aQSY\m^_5 c_ `a_gVbb_a RdUVc baQS^YcV\m^_ aVU[_ _RaQjQcmbp [
_RjVZ iY^V7 3aV]p5 [_TUQ iY^Q ^V ^dW^Q `a_gVbb_ad5 ]_W^_ Yb`_\mX_SQcm5
Vb\Y Sb`_]^Ycm5 hc_ U_bcQc_h^_ R_\miYV _Rkݷ]l UQ^^lf hQbc_ `aYf_UYcbp
`VaV[QhYSQcm ]VWUd `Q]pcmo Y [_^ca_\\VaQ]Y S^Vi^Yf dbca_ZbcS7 AQ^m6
iV ncY] `aYf_UY\_bm XQ^Y]Qcmbp gV^caQ\m^_]d `a_gVbb_ad5 Y ]l _`YblSQ\Y
Y]V^^_ nc_c SQaYQ^c SXQY]_UVZbcSYp ]VWUd UaQZSVa_] Y [_^ca_\\Va_]D ^Q6
`aY]Va5 `aY hcV^YY b UYb[Q UaQZSVa XQUQSQ\ [_^ca_\\Vad Sl`_\^V^YV _`V6
aQgYY Y ^Q nc_] XQ[Q^hYSQ\ aQR_cd5 _bS_R_WUQp `a_gVbb_a U_ cVf `_a5 `_[Q
^V `a_YX_ZUݷc `aValSQ^YV _c [_^ca_\\VaQD S^_Sm `_\dhYS d`aQS\V^YV5 ^Q bVZ
aQX _c _RaQR_chY[Q `aValSQ^YZ5 UaQZSVa Sl`_\^p\ [_`Ya_SQ^YV bhYcQ^^lf
b UYb[Q UQ^^lf YX RdeVaQ [_^ca_\\VaQ S _`VaQcYS^do `Q]pcm7 >_ R\QT_UQap
Yb`_\mX_SQ^Yo [Vi6`Q]pcY iY^Q R�_\mido hQbcm SaV]V^Y Sbݷ aQS^_ bS_R_U^Q5
Q [_`Ya_SQ^YV UQ^^lf ‑ _`VaQgYp U_bcQc_h^_ `aY]YcYS^Qp5 Y XQUVZbcS_SQcm
U\p ^Vݷ gV^caQ\m^lZ `a_gVbb_a ^V _RpXQcV\m^_7 9X nc_T_ \_TYh^_ SlcV[QVc
YUVp S_X\_WYcm [_`Ya_SQ^YV UQ^^lf ^Q [_T_6c_ Vj5ݷ `aYhݷ] cQ[5 hc_Rl nc_
`a_Ybf_UY\_5 [_TUQ gV^caQ\m^_]d `a_gVbb_ad iY^Q ^V caVRdVcbp7

@_XS_\Ycm d`aQS\pcm iY^_Z [_]d6c_ [a_]V `a_gVbb_aQ `lcQ\Ybm Y aQ^m6
iV5 ^_ `_ `a_cYS_`_\_W^_Z `aYhY^VC aQ^^YV `a_gVbb_al aQR_cQ\Y ^V Rlbc6
aVV5 Q5 ^Q_R_a_c5 ]VU\V^^VV iY^l7 @_ bS_V]d dbca_ZbcSd Y iY^Q5 Y ]Y[a_bfV6
]l `Q]pcY ^Q]^_T_ `a_jV `a_gVbb_aQ5 Q U_ _TaQ^YhV^YZ YX6XQ b[_a_bcY bSVcQ
S cV SaV]V^Q Rl\_ Vjݷ _hV^m UQ\V[_5 cQ[ hc_ b[_a_bcm aQR_cl R_\VV `a_bclf
[_]`_^V^c_S bYbcV]l a_b\Q RlbcaVV7

DWV S b_bcQSV RKV YL5 _b^_SQ^^_T_ ^Q `a_gVbb_aV R>D5< A9AA5 `aYbdcbcS_6
SQ\ [_^ca_\\Va `ap]_T_ U_bcd`Q [ `Q]pcY 1[_^ca_\\Va MVJ2 ‑ ]Y[6
a_bfV]Q R>D5< A;<@7 Nc_ Rl\_ baQS^YcV\m^_ `a_bc_V dbca_ZbcS_5 `_U[\ohݷ^^_V
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[ _RjVZ iY^V Y Y]VojVV bS_Y b_RbcSV^^lV `_acl SS_UQ5 `_XS_\pSiYV be_a6
]d\Ya_SQcm V]d XQUQ^YVC _c[dUQ [_`Ya_SQcm Y^e_a]QgYo5 [dUQ Y S [Q[_]
[_\YhVbcSV7 @dbcm ^Q]5 [ `aY]Vad5 ^dW^_ SlUQcm ^V[YV UQ^^lV S `_c_[_S_V
dbca_ZbcS_5 c_ Vbcm XQ`YbQcm `_agYo Y^e_a]QgYY5 aQb`_\_WV^^do S `Q]pcY5
S _U^_RQZc_SlZ `_ac SlS_UQ7 =l ]_WV] b `_]_jmo _Rlh^_T_ gY[\Q `_b\V6
U_SQcV\m^_ YXS\V[Qcm b_UVaWY]_V YX [QWU_Z phVZ[Y 1^Q`aY]Va5 [_]Q^U_Z
VX_2 Y XQ`YblSQcm `_\dhV^^_V X^QhV^YV S `_ac 1[_]Q^U_Z X^]25 `_b\V hVT_
dSV\YhYSQcm QUaVb phVZ[Y5 d]V^miQcm bhݷchY[5 Y Vb\Y _^ Sbݷ Vjݷ R_\miV ^d6
\p5 S_XSaQjQcmbp [ ^QhQ\d gY[\Q7 3 Yb`_\^V^YY aQ^^Yf `a_gVbb_a_S Sbݷ nc_
`a_Ybf_UY\_5 [Q[ ]l dWV _c]VcY\Y5 U_S_\m^_ ]VU\V^^_7

>Q\YhYV [_^ca_\\VaQ MVJ `_XS_\p\_ UaQZSVad dbca_ZbcSQ `_bcd`Ycm
Y^QhVC XQ^VbcY S `_acl [_^ca_\\VaQ MVJ QUaVb ^QhQ\Q _R\QbcY `Q]pcY5 b_6
UVaWQjVZ UQ^^lV5 Y [_\YhVbcS_ ncYf UQ^^lf5 `_b\V hVT_ UQcm V]d [_]Q^Ud ^Q
`a_SVUV^YV _`VaQgYY SlS_UQ7 IY^Q R\J5 Yb`_\mX_SQSiQpbp S [_]`mocVaQf
\Y^VZ[Y RKV YL S`\_cm U_ ^V[_c_alf [_]`mocVa_S ^Q `a_gVbb_aV Y5>D9E=6:5
`aVUdb]QcaYSQ\Q 1S b_bcQSV iY^l d`aQS\V^Yp2 b`VgYQ\m^lV U_a_W[Y U\p
d`aQS\V^Yp `ap]l] U_bcd`_] [ `Q]pcY5 b_bcQS\pSiYV cQ[ ^QXlSQV]lV [Q6
^Q\l MVJ5 `_ USV U_a_W[Y ^Q [QWUlZ [Q^Q\ 1XQ`a_b MVJ ‑ M[Z5 MVJ
B5AE5CD Y `_UcSVaWUV^YV MVJ ‑ MJLT5 MVJ 13;>?G<5475427 3 aQ^^Yf SVabY6
pf iY^l R\J cQ[Yf [Q^Q\_S Rl\_ caY;95 S R_\VV `_XU^Yf ‑ bV]m7 ;_^ca_\\V6
al S^Vi^Yf dbca_ZbcS5 `_UUVaWYSQSiYV `ap]_Z U_bcd` [ `Q]pcY5 SlUQSQ\Y
_hVaVU^do `_agYo 1RQZc2 UQ^^lf S iY^d 1Y\Y5 ^Q_R_a_c5 bhYclSQ\Y `_agYo
UQ^^lf2 `_ bYT^Q\d UcSVaWUV^YV_`ݷ MVJݷ b cV] ^_]Va_]5 [_c_alZ Y] Rl\
`aY`YbQ^7 Nc_ `_XS_\p\_ [_^ca_\\Vad MVJ ^V _RaQRQclSQcm UQ^^lV bQ]_6
]dC _^ UQSQ\ `_acd SS_UQ bYT^Q\ ݷhcV^YVݷ hVaVX [Q^Q\ MVJ5 Q phVZ[V `Q]p6
cY ‑ _Rlh^lZ bYT^Q\ 5ݷXQ`Ybmݷ b_`a_S_WUQV]lZ SlbcQS\V^YV] Vݷ QUaVbQ ^Q
iY^V QUaVb_S5 S aVXd\mcQcV hVT_ `_ac dbcQ^QS\YSQ\ iY^d UQ^^lf S b_bc_p6
^YV5 b__cSVcbcSdojVV hYcQV]l] YX ^VT_ UQ^^l]5 Q phVZ[Q `Q]pcY b^Y]Q\Q
ncd Y^e_a]QgYo b iY^l UQ^^lf Y XQ`_]Y^Q\Q5 Y Sbݷ nc_ XQ _UY^ cQ[c iY^lD
VbcVbcSV^^_5 ]_W^_ Rl\_ `VaVUQcm UQ^^lV Y S _RaQc^_] ^Q`aQS\V^YY7 CQ[_Z
aVWY] `VaVUQhY UQ^^lf `_6Q^T\YZb[Y ^QXlSQVcbp flI62I =?457 3b5ݷ hc_ caVRd6
Vcbp `aY nc_] _c [_^ca_\\VaQ MVJ ‑ nc_ `_b\V [QWU_T_ cQ[cQ dSV\YhYSQcm
QUaVb phVZ[Y `Q]pcY5 S ^dW^lV ]_]V^cl SlUQSQcm d`aQS\pojYV bYT^Q\l S
iY^d d`aQS\V^Yp Y `_UbhYclSQcm5 b[_\m[_ Vjݷ _bcQ\_bm `VaVUQcm RQZc_S;:5
hc_Rl S_SaV]p _bcQ^_SYcmbp7

;9F_cp [_^ca_\\Va MVJ `_UUVaWYSQ\ hVclaV [Q^Q\Q5 _UY^ YX ^Yf ‑ ^d\VS_Z ‑ S b_6
SbV] aQ^^Yf SVabYpf QafYcV[cdal Yb`_\mX_SQ\bp U\p _R^_S\V^Yp b_UVaWY]_T_ ]Y[a_bfV]
`Q]pcYD S aQbiYaV^^_Z SVabYY iY^l R\J _^ bcQ\ Yb`_\mX_SQcmbp U\p [Qb[QUYa_SQ^Yp b_
Sc_al] [_^ca_\\Va_] MVJ7

;:>Q RKV YL nc_ UVZbcSYcV\m^_ Rl\Y RQZcl5 Q ^Q RKV YL J]5 `_bca_V^^_Z ^Q _b^_SV
`a_gVbb_aQ A9;A?5 XQ _UY^ `aYݷ] `VaVUQSQ\_bm :? RYc5 ^Vb]_cap ^Q c_5 hc_ [_^ca_\\Va
MVJ _bcQ\bp c_c WV bQ]lZ5 Y _^ Rl\ S_bm]YRYc^l] 1f_cp Yf bcQ\_ USQ aQUY dSV\YhV^Yp
hYb\Q [Q^Q\_S MVJ27 5\p `a_TaQ]]Ya_SQ^Yp bQ]_T_ [_^ca_\\VaQ MVJ ncYf S_bm]Y RYc
fSQcQ\_5 Q aQXapU^_bcm `a_f_UpjYf `_ iY^V UQ^^lf VT_ ^Y[_Y] _RaQX_] ^V ca_TQ\Q7



A7=7 D`aQS\V^YV Q``QaQcda_ZD SS_U6SlS_U ?<@

@VaVUQhQ R\_[Q UQ^^lf ]VWUd [_^ca_\\Va_] `VaYeVaYZ^_T_ dbca_ZbcSQ
Y `Q]pcmo S cQ[_] aVWY]V `a_Ybf_UY\Q S ^Vb[_\m[_ aQX RlbcaVV5 hV] Vb\Y
c_ WV bQ]_V UV\Qcm bY\Q]Y gV^caQ\m^_T_ `a_gVbb_aQ5 hc_ dWV bQ]_ `_ bVRV
_`aQSUlSQ\_ bdjVbcS_SQ^YV [_^ca_\\VaQ MVJD ^_5 [a_]V `VaVUQhY R\_[_S
UQ^^lf XQ _UY^ aQX5 [_^ca_\\Va MVJ d]V\ aQR_cQcm Y `_6UadT_]d7 >Q`aY]Va5
S^Vi^VV dbca_ZbcS_ ]_T\_ _cUQSQcm UQ^^lV hVaVX `_ac b_ b[_a_bcmo5 ]V^miVZ
b[_a_bcY iY^lD S nc_] b\dhQV `_ ]VaV T_c_S^_bcY _hVaVU^lf RQZc_S UQ^^lf
[_^ca_\\Va S^Vi^VT_ dbca_ZbcSQ SXS_UY\ ^Q iY^V bYT^Q\ M[ZD `_\dhYS nc_c
bYT^Q\5 [_^ca_\\Va MVJ _cSVhQ\ bYT^Q\_] MJLT Y `a_YXS_UY\ _UY^ gY[\
`VaVUQhY7 2\QT_UQap ^Q\YhYo ^VXQSYbY]lf [Q^Q\_S MVJ S cQ[_] aVWY]V
]_W^_ Rl\_ _Rb\dWYSQcm ^Vb[_\m[_ dbca_ZbcS _U^_SaV]V^^_5 `_XS_\pp `aY
nc_] aQR_cQcm Y gV^caQ\m^_]d `a_gVbb_ad c_WV ‑ Vb\Y iY^Q Rl\Q XQ^pcQ
[_^ca_\\Va_] MVJ5 Q `a_gVbb_ad ^dW^_ Rl\_ Sl`_\^Ycm _`VaQgYo b iY^_Z5
_^ `_`a_bcd `a_`db[Q\ ^dW^_V [_\YhVbcS_ cQ[c_S Y\Y5 ^Q_R_a_c5 XQbcQS\p\
[_^ca_\\Va MVJ `_U_WUQcm7

;a_]V aVWY]Q flI62I [_^ca_\\Va MVJ R>D5< A;<@ `_UUVaWYSQ\ cQ[WV Y
aVWY] 5ݷdhYcm6XQ`YbQcm\_`ݷ caVR_SQSiYZ USdf cQ[c_S ^Q `VaVbl\[d _U^_T_
RQZcQ7 3 nc_] aVWY]V VT_ ]_W^_ Rl\_ Yb`_\mX_SQcm S c_] hYb\V Y U\p [_6
`Ya_SQ^Yp UQ^^lf ]VWUd USd]p _R\Qbcp]Y `Q]pcY7 3 [_]`mocVaQf \Y^VZ[Y
HA? nc_c aVWY] ^Y[_TUQ ^V `aY]V^p\bp7

B `_pS\V^YV] ^_S_Z iY^l5 `_\dhYSiVZ _R_X^QhV^YV YLR5 `_Uf_U [ `ap6
]_]d U_bcd`d [ `Q]pcY YX]V^Y\bp7 ;_^ca_\\Va MVJ dbcd`Y\ ]Vbc_ UadT_Z
]Y[a_bfV]V ‑ QaRYcad iY^l 5 [_c_alZ ^V dhQbcSdVc S `VaVUQhV UQ^^lfD VT_
ed^[gYp bS_UYcbp [ c_]d5 hc_Rl dbca_ZbcSQ5 `_U[\ohݷ^^lV [ iY^V5 ]_T\Y
U_T_S_aYcmbp5 [c_ YX ^Yf bVZhQb YTaQVc a_\m ݷ_T\QS^_Tݷ 12EC =1CD5B27 ; nc_6
]d SaV]V^Y `a_gVbb_al _RXQSV\Ybm [Vi6`Q]pcmo5 cQ[ hc_ U_bcd` [ iY^V bcQ\
Y] caVR_SQcmbp aVWV7 Hc_ [QbQVcbp _R]V^Q UQ^^l]Y ]VWUd `Q]pcmo Y S^Vi6
^Y]Y dbca_ZbcSQ]Y5 c_ d`aQS\V^YV cQ[Y] _R]V^_] S aVWY]V `ap]_T_ U_bcd6
`Q 1MVJ2 SXp\Y ^Q bVRp [_^ca_\\Val S^Vi^Yf dbca_ZbcS7 CV`Vam5 ^Q`aY]Va5
UaQZSVa Wݷbc[_T_ UYb[Q b__RjQVc [_^ca_\\Vad5 S [Q[do _R\Qbcm `Q]pcY ^dW6
^_ XQ`YbQcm UQ^^lV5 bhYcQ^^lV b UYb[Q5 Y\Y YX [Q[_Z _R\QbcY `Q]pcY ^dW^_
SXpcm UQ^^lV5 hc_Rl XQcV] XQ`YbQcm Yf ^Q UYb[5 Y ^Q nc_] db`_[QYSQVcbp7
;_^ca_\\Va Wݷbc[_T_ UYb[Q5 `_\dhYS iY^d 1hVaVX QaRYcaQ2 S bS_ݷ VUY^_\Yh6
^_V aQb`_apWV^YV5 bQ] `a_YXS_UYc XQ`Ybm UQ^^lf S `Q]pcm Y\Y hcV^YV Yf YX
`Q]pcY ‑ c_h^_ cQ[ WV5 [Q[ nc_ d]VVc UV\Qcm gV^caQ\m^lZ `a_gVbb_a7

5_S_\m^_ Y^cVaVb^do `a_R\V]d `_a_WUQVc XUVbm Yb`_\mX_SQ^YV SYacd6
Q\m^_Z QUaVbQgYY `Q]pcY7 6b\Y b UYb[Q ^dW^_ RdUVc `a_hYcQcm5 b[QWV]5 ]V6
TQRQZc UQ^^lf5 c_ _`VaQgY_^^_Z bYbcV]V5 b[_aVV SbVT_5 ^V dUQbcbp ^QZcY ;>?
bS_R_U^lf bcaQ^Yg5 YUdjYf `_UapU D ]VWUd cV] [_^ca_\\Val `VaYeVaYZ^lf
dbca_ZbcS ^V X^Qoc ^Y[Q[Yf QUaVb_S5 [a_]V eYXYhVb[Yf5 cQ[ hc_ _R\Qbcm _`V6
aQcYS^_Z `Q]pcY5 dhQbcSdojQp S aQR_cV MVJ5 U_\W^Q Rlcm ^V`aValS^_Z7
Nc_ ^Vb[_\m[_ _TaQ^YhYSQVc S_X]_W^_bcY MVJ Y Sl^dWUQVc pUaQ _`VaQgY6
_^^lf bYbcV] `_ S_X]_W^_bcY YXRVTQcm eaQT]V^cQgYY eYXYhVb[_Z `Q]pcY7
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;_]`Y\pc_al bV]VZbcSQ PLL 1P>E L?=@9<5B L?<<53D9?>2 `aVUbcQS\poc
b_R_Z dcY\Ycl [_]Q^U^_Z bca_[Y5 c7 V7 SbV ^V_Rf_UY]lV UVZbcSYp XQUQocbp
`aY XQ`db[V [_]`Y\pc_aQ Y Sl`_\^pocbp dWV RVX ^V`_baVUbcSV^^_T_ dhQbcYp
`_\mX_SQcV\p7 Nc_5 S hQbc^_bcY5 `_XS_\pVc Yb`_\mX_SQcm [_]`Y\pc_a S [_6
]Q^U^lf eQZ\Qf 1b[aY`cQf27

;_]Q^UQ 733 `aVU^QX^QhV^Q U\p [_]`Y\pgYY `a_TaQ]] ^Q pXl[V BY5 Q
[_]Q^UQ 744 ‑ ^Q pXl[V BY447 >Q bQ]_] UV\V Yb`_\mXdVcbp _UY^ Y c_c WV
[_]`Y\pc_aD _RQ Y]V^Y _Rlh^_ `aVUbcQS\poc b_R_Z bY]S_\YhVb[YV bbl\[Y
^Q Yb`_\^pV]lZ eQZ\ [_]`Y\pc_aQ7 @_SVUV^YV [_]`Y\pc_aQ XQSYbYc _c c_6
T_5 `_ [Q[_]d Y]V^Y VT_ SlXSQ\YD `aVWUV SbVT_ aQX\YhYV SlaQWQVcbp S ^QR_aV
bcQ^UQac^lf RYR\Y_cV[5 `_U[\ohQV]lf `_ d]_\hQ^Yo `aY bR_a[V Yb`_\^pV6
]_T_ eQZ\Q7 9]V^Q eQZ\_S5 `_U\VWQjYf [_]`Y\pgYY Y bR_a[V5 [_]`Y\pc_a
`aY^Y]QVc hVaVX `QaQ]Vcal [_]Q^U^_Z bca_[Y7 ;a_]V c_T_5 [_]`Y\pc_a S_b6
`aY^Y]QVc R_\mi_V [_\YhVbcS_ aQX^__RaQX^lf [\ohVZ5 hQbcm YX [_c_alf ]l
dWV X^QV]D S_c ^Vb[_\m[_ R_\VV iYa_[YZ Yf b`Yb_[C

∙ 6? Efi<5>1=5G XQUQVc Y]p Yb`_\^pV]_T_ eQZ\Q5 S [_c_alZ RdUVc XQ`YbQ^
aVXd\mcQc [_]`Y\pgYYD Vb\Y ^V d[QXQcm nc_c e\QT5 aVXd\mcQc [_]`Y\p6
gYY RdUVc `_]VjV^ S eQZ\ 17?EDD

∙ 6`1<< `aY[QXlSQVc [_]`Y\pc_ad SlUQSQcm SbV aQXd]^lV `aVUd`aVUY6
cV\m^lV b__RjV^Yp 1G1B>9>7C2D _RpXQcV\m^_ SbVTUQ Yb`_\mXdZcV
nc_c e\QT5 _^ `_]_WVc SQ] bn[_^_]Ycm ^V]Q\_ SaV]V^Y Y ^VaS_SD

∙ 67742 Y 67 Yb`_\mXdocbp U\p S[\ohV^Yp S aVXd\mcYadojYV eQZ\l
_c\QU_h^_Z Y^e_a]QgYY5 c7 V7 Y^e_a]QgYY5 Yb`_\mXdV]_Z _c\QUhY[_]5
S[\ohQp Y]V^Q `VaV]V^^lf Y ed^[gYZ5 ^_]VaQ bca_[ Ybf_U^lf eQZ\_S
Y c7 `7D e\QT 67742 b^QRWQVc eQZ\l aQbiYaV^^_Z _c\QU_h^_Z Y^e_a]Q6
gYVZ5 `_^pc^_Z c_\m[_ _c\QUhY[d 742D Vb\Y SQ] [QWVcbp5 hc_ hc_6c_ ^V
S `_apU[V b _c\QUhY[_]5 `_`a_RdZcV Yb`_\mX_SQcm 67D

∙ 63 d[QXlSQVc [_]`Y\pc_ad5 hc_ aVXd\mcQc_] U_\W^Q Rlcm ^V Sbp `a_6
TaQ]]Q5 Q _cUV\m^lZ VV ]_Ud\mD S nc_] b\dhQV Y]p eQZ\Q U\p _RkV[c^_6
T_ ]_Ud\p ]_W^_ ^V XQUQSQcm5 _^_ RdUVc bTV^VaYa_SQ^_ QSc_]QcYhVb[Y
XQ]V^_Z aQbiYaV^Yp ^Q 7?D

∙ 6X> XQUQVc da_SV^m _`cY]YXQgYY7 >F9 _X^QhQVc _cbdcbcSYV _`cY]YXQgYY
1X^QhV^YV `_ d]_\hQ^Yo2D U\p `_\dhV^Yp R_\VV neeV[cYS^_T_ _RkV[c6
^_T_ [_UQ aV[_]V^UdVcbp Yb`_\mX_SQcm e\QT 6X;D dhcYcV5 hc_ _`cY]YXQ6
gYp ]_WVc XQcadU^Ycm aQR_cd b _c\QUhY[_]D

∙ 61>C9 `aY[QXlSQVc [_]`Y\pc_ad aQR_cQcm S b__cSVcbcSYY b_ bcQ^UQac_]
JW\R LD

∙ 6@541>D93 XQ`aVjQVc SbV aQbiYaV^Yp pXl[Q5 ^V Sf_UpjYV S SlRaQ^^lZ
bcQ^UQacD

∙ 6N _bcQ^QS\YSQVc [_]`Y\pc_a `_b\V `a_SVUV^Yp bcQUYY ]Q[a_`a_gVb6
bYa_SQ^YpD aVXd\mcQc ]Q[a_`a_gVbbYa_SQ^Yp SlUQݷcbp ^Q bcQ^UQac^lZ
SlS_UD nc_c aVWY] aQR_cl ]_WVc Rlcm `_\VXV^5 Vb\Y SQiY ]Q[a__`aV6
UV\V^Yp `_SV\Y bVRp ^V cQ[5 [Q[ Sl _WYUQ\Y5 Y f_hVcbp `_^pcm5 hc_ ^Q
bQ]_] UV\V `a_Ybf_UYcD
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∙ 6\ _bcQ^QS\YSQVc `a_gVbb [_]`Y\pgYY `_b\V bcQUYY TV^VaQgYY QbbV]6
R\Va^_T_ [_UQD `_\dhYSiYZbp cV[bc ^Q pXl[V QbbV]R\VaQ XQ`YblSQVcbp
S eQZ\ b bdeeY[b_] 7\D `_ d]_\hQ^Yo TV^VaYadV]lZ QbbV]R\Va^lZ [_U
Y]VVc bY^cQ[bYb J]6]5 [_c_alZ bdjVbcSV^^_ _c\YhQVcbp _c YXdhQSiV6
T_bp ^Q]Y pXl[Q QbbV]R\VaQ WJ\V5 [_c_alZ b\VUdVc bY^cQ[bYhVb[Y]
caQUYgYp] R>D5<D nc_ ]_W^_ Yb`aQSYcm5 U_RQSYS _`gYo 6=1C=F9>D5<5
hc_ ^Vb[_\m[_ b^YXYc _bca_cd `a_R\V]l5 f_cp n\V]V^cl ^V`aYSlh^_6
bcY Sb6ݷcQ[Y _bcQ^dcbpD ^_ aQX_RaQcmbp S c_]5 hc_ `_\dhYcbp5 S`_\^V
aVQ\m^_5 Q `_b]_caVcm5 hc_ [_^[aVc^_ bUV\Q\ [_]`Y\pc_a YX SQiVT_ Yb6
f_U^Y[Q5 Y^_TUQ RlSQVc [aQZ^V \oR_`lc^_5 _b_RV^^_ ^Q aQX^lf da_S^pf
_`cY]YXQgYYD

∙ 6M `_XS_\pVc YX [_]Q^U^_Z bca_[Y 1c7 V7 RVX YX]V^V^Yp Ybf_U^lf eQZ6
\_S2 _`aVUV\Ycm S `a_TaQ]]V ^V[YZ ]Q[a_bY]S_\D nc_ `_\VX^_5 Vb\Y S
SQiVZ `a_TaQ]]V Yb`_\mXdocbp UYaV[cYSl db\_S^_Z [_]`Y\pgYY Y caV6
RdVcbp5 ^V YX]V^pp Ybf_U^lf eQZ\_S5 Rlbca_ _c[_]`Y\Ya_SQcm Q\mcVa6
^QcYS^do SVabYo `a_TaQ]]lD ^Q`aY]Va5 6MMNK^PF; Y]VVc cQ[_Z WV ne6
eV[c5 [Q[_Z UQ\Q Rl UYaV[cYSQ 5<34569ݷ MNK^P ݷ; S ^QhQ\V Ybf_U^_T_
eQZ\QD

∙ 69>3<E45 S[\ohQVc S SQid `a_TaQ]]d cV[bc_SlZ eQZ\5 [Q[ Vb\Y Rl _^
Rl\ `_U[\ohݷ^ UYaV[cYS_Z 39>3<E45D

∙ 6R U_RQS\pVc [ aQbb]_caV^Yo UYaV[c_aYo5 S [_c_a_Z b\VUdVc Yb[Qcm
eQZ\l5 `_U[\ohQV]lV b `_]_jmo 39>3<E45D nc_c e\QT _[QXlSQVc S\Y6
p^YV [Q[ ^Q 39>3<E45 277725 cQ[ Y ^Q 39>3<E45 E777GD

∙ 69CICD5= UV\QVc `aY]Va^_ c_ WV bQ]_V5 ^_ U_RQS\V^^Qp UYaV[c_aYp aQb6
b]QcaYSQVcbp [Q[ DݷbYbcV]^Qpݷ nc_ baQS^YcV\m^_ ^VUQS^VV ^_SiVbcS_
S [_]`Y\pc_aQf bV]VZbcSQ 7335 [_c_a_V ]_WVc5 S hQbc^_bcY5 _[QXQcmbp
SQW^l] `aY Yb`_\mX_SQ^YY e\QTQ 6VVD

∙ 6< `_XS_\pVc `_U[\ohYcm [ `a_TaQ]]V RYR\Y_cV[d ed^[gYZD cQ[5 Vb\Y
S SQiVZ `a_TaQ]]V Yb`_\mXdocbp ]QcV]QcYhVb[YV ed^[gYY 1C9>5 5H@
Y UadTYV25 ^V_Rf_UY]_ `aY [_]`Y\pgYY XQUQcm [\oh 6<=D S ^V[_c_alf
SQaYQ^cQf ?B ^>9H 1^Q`aY]Va5 S \E>X\8\?<1B9C2 `aY Yb`_\mX_SQ^YY b_6
[Vc_S SQ] `_^QU_RYcbp [\oh 6<>C<D

∙ 6U U_RQS\pVc [ aQbb]_caV^Yo UYaV[c_aYo5 S [_c_a_Z b\VUdVc Yb[Qcm
eQZ\l RYR\Y_cV[5 `_U[\ohݷ^^lf b `_]_jmo 6<D

∙ 6VV Q^Q\YXYadVc XQUQ^^lV Ybf_U^lV eQZ\l Y bca_Yc Y^e_a]QgYo _R
Yf SXQY]_XQSYbY]_bcpfD _ c_]5 [Q[ Yb`_\mX_SQcm `_\dhV^^do Y^e_a]Q6
gYo5 aQbb[QXlSQVcbp S `aY\_WV^YY <D

∙ 6C `aVU`YblSQVc [_]`Y\pc_ad Y \Y^[Vad Sl[Y^dcm YX TV^VaYadV]_T_
[_UQ Sb5ݷ hc_ _ccdUQ S_X]_W^_ Sl[Y^dcmD S hQbc^_bcY5 Vb\Y Yb`_\mX_6
SQcm 6C `aY eY^Q\m^_Z bR_a[V ]^_T_]_Ud\m^_Z `a_TaQ]]l5 c_ YX Yc_T_6
S_T_ Yb`_\^pV]_T_ eQZ\Q RdUVc Yb[\ohV^Q _c\QU_h^Qp Y^e_a]QgYp ‑
UQWV YX cVf ]_Ud\VZ5 [_c_alV Rl\Y _c[_]`Y\Ya_SQ^l b e\QT_] 677

@aY]Val Yb`_\mX_SQ^Yp _b^_S^lf e\QT_S [_]`Y\pc_aQ ]l `aYS_UY\Y S hQ6
bcY >5 b]7 bca7 ;:5 <95 <95 :?>5 :?@5 :@; Y 7:7@7=ݷ
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?c\QUhY[ 742

B _c\QUhY[_] 742 ]l dWV SbcaVhQ\Ybm5 YXdhQp @Qb[Q\m 1b]7 c7 :5 2D=7>:7;ݷ
Ybf_U^_ 742 _aYV^cYa_SQ^ Y]V^^_ ^Q pXl[ BY5 cQ[ hc_ S _`aVUV\ݷ^^_] b]lb6
\V aQR_cQcm b ^Y] cV`Vam RdUVc `a_jV5 hV] [_TUQ `aYf_UY\_bm _c\QWYSQcm
`a_TaQ]]l ^Q @Qb[Q\V7 B UadT_Z bc_a_^l5 S `VaS_] c_]V ]l aQbb]_caV\Y
UQ\V[_ ^V SbV S_X]_W^_bcY _c\QUhY[Q7 3 hQbc^_bcY5 cQ] ^V d`_]Y^QVcbp aV6
WY] Q^Q\YXQ 3?B56eQZ\Q5 [_c_alZ `_\VXV^ S b\dhQV QSQaYZ^_T_ XQSVaiV^Yp
`a_TaQ]]lD Yb`_\^pV]lV eQZ\l5 b_XUQSQV]lV [_]`Y\pc_a_] OB55 Y1C31<5 ^Y6
[_TUQ ^V `_a_WUQoc 3?B56eQZ\_S5 cQ[ hc_ nc_c aVWY] _c\QUhY[Q `aY YXd6
hV^YY @Qb[Q\p Rl\ U\p ^Qb RVb`_\VXV^7 >Q`a_cYS5 `aY aQR_cV ^Q BY Q^Q\YX
3?B56eQZ\_S caVRdVcbp c_ Y UV\_5 cQ[ hc_ ]l VT_ `_Ua_R^_ aQXRVa7[ݷ ;a_]V
c_T_5 ]l aQbb[QWV] `a_ ^V[_c_alV [_]Q^Ul _c\QUhY[Q5 _bcQSiYVbp XQݷ [QU6
a_]ݷ S `Qb[Q\VSb[_Z hQbcY5 Y UQUY] [_V6[Q[YV U_`_\^YcV\m^lV aV[_]V^UQ6
gYY7

5\p ^_a]Q\m^_Z aQR_cl _c\QUhY[Q ^dW^_5 hc_Rl SbV ]_Ud\Y SQiVZ `a_6
TaQ]]l Rl\Y _c[_]`Y\Ya_SQ^l b [\oh_] 67742 Y\Y 67 1b]7 `aY\_WV^YV :27
3 ^V[_c_alf b\dhQpf aQR_cV _c\QUhY[Q ]_WVc `_]ViQcm S[\ohݷ^^lZ aVWY]
_`cY]YXQgYY5 cQ[ hc_ `VaVU _c\QU[_Z _`cY]YXQgYo \dhiV _c[\ohYcm7

>Q`_]^Y]5 hc_ XQ`dbcYcm _c\QUhY[ U\p `a_TaQ]]l5 Yb`_\^pV]lZ eQZ\
[_c_a_Z ^QXlSQVcbp @B?75 ]_W^_ [_]Q^U_Z

742 78@B?7

?c\QUhY[ b__RjYc bS_o SVabYo Y ^V[_c_ado UadTdo Y^e_a]QgYo5 `_b\V hVT_
SlUQbc `aYT\QiV^YV bS_VZ [_]Q^U^_Z bca_[Y5 _Rlh^_ SlT\pUpjVV cQ[C

17422

@VaVhYb\Y] _b^_S^lV [_]Q^Ul _c\QUhY[QC
∙ BE> XQ`db[QVc `a_TaQ]]d S _c\QU_h^_] aVWY]VD `VaVU XQ`db[_] gV\V6

b__RaQX^_ XQUQcm c_h[Y _bcQ^_SQ 1b]7 ^YWV2D
∙ CD1BD XQ`db[QVc `a_TaQ]]d S _c\QU_h^_] aVWY]V5 _bcQ^_SYS Vݷ S ^QhQ\V

ed^[gYY =19>12D
∙ <9CD `_[QXlSQVc ^Q n[aQ^V ^Vb[_\m[_ bca_[ `a_TaQ]]l5 `aVUiVbcSdo6

jYf cV[djVZ Y YUdjYf ^V`_baVUbcSV^^_ `_b\V cV[djVZD
∙ 9>C@53D `_XS_\pVc `a_b]_caVcm X^QhV^YV `VaV]V^^_Z 1S c_] hYb\V Y

XQUQ^^_Z b\_W^l] SlaQWV^YV] Sa_UV 311d94:f7@22D
∙ 213;DB135 Y\Y 2D `_[QXlSQVc cV[djVV b_UVaWY]_V bcV[Q5 hc_ `_XS_\pVc

dX^Qcm `_b\VU_SQcV\m^_bcm SlX_S_S ed^[gYZ5 `aYSVUido [ cV[djV]d
b_bc_p^Yo `a_TaQ]]lD

∙ 6B1=5 E^_]VaG _RkpS\pVc cV[djY] _UY^ YX eaVZ]_S5 `_[QXQ^^lf [_6
]Q^U_Z 213;DB1355 hc_Rl Ybb\VU_SQcm X^QhV^Yp `VaV]V^^lf S nc_]
eaVZ]V5 `a_b]_caVcm cV[bc ^dW^_Z ed^[gYY Y c7 `7D

∙ CD5@ Sl`_\^pVc _U^d bca_[d `a_TaQ]]lD Vb\Y S bca_[V b_UVaWYcbp Sl6
X_S ed^[gYY5 cV[djVZ bca_[_Z bcQ^Vc `VaSQp bca_[Q nc_Z ed^[gYY 1c7 V7
caQbbYa_S[Q XQZUݷc S^dcam ed^[gYY2D



BaVUbcSQ _c\QU[Y ?=:

∙ >5HD `_U_R^Q [_]Q^UV CD5@5 b cV] _c\YhYV]5 hc_ S cV\Q SlXlSQV]lf
ed^[gYZ ^V XQf_UYcD

∙ E>D9< E^_]Va6bca_[YG `_XS_\pVc Sl`_\^pcm `a_TaQ]]d U_ cVf `_a5 `_6
[Q cV[djVZ ^V _[QWVcbp bca_[Q b d[QXQ^^l] ^_]Va_]D

∙ 31<< `_XS_\pVc Sl`_\^Ycm SlX_S `a_YXS_\m^_Z ed^[gYYD
∙ C5D F1B E`aYbSQYSQ^YVG `_XS_\pVc XQ^VbcY XQUQ^^_V X^QhV^YV S `VaV6

]V^^doD ^Q`aY]Va5 C5D F1B 9F:@ XQ^Vbݷc S `VaV]V^^do 9 S SQiVZ `a_6
TaQ]]V X^QhV^YV :@D

∙ 2B51; `_XS_\pVc XQUQcm c_h[d `aY_bcQ^_S[Y Sl`_\^V^Yp `a_6
TaQ]]l 12B51;@?9>D2D c_h[Q _bcQ^_SQ ]_WVc Rlcm XQUQ^Q Y]V6
^V] ed^[gYY5 ^_]Va_] bca_[Y S cV[djV] eQZ\V Y\Y SlaQWV^YV]
EY]p6eQZ\QGCE^_]Va6bca_[YG5 ^Q`aY]Va 69<5:73C@<D

∙ 49C12<5 E^_]Va6c_h[Y6_bcQ^_SQG `_XS_\pVc SaV]V^^_ _c]V^Ycm c_h[d
_bcQ^_SQD _c\QUhY[ `a_U_\WQVc `_]^Ycm _ ^VZ5 ^_ `a_TaQ]]Q S nc_]
]VbcV ^V _bcQ^QS\YSQVcbpD

∙ 5>12<5 E^_]Va6c_h[Y6_bcQ^_SQG b^_SQ Q[cYSYadVc c_h[d _bcQ^_SQ5 aQ6
^VV Sl[\ohV^^do [_]Q^U_Z 49C12<5D

∙ 97>?B5 E^_]Va6c_h[Y6_bcQ^_SQG EhYb\_G `aVU`YblSQVc _c\QUhY[d
`a_YT^_aYa_SQcm XQUQ^^do c_h[d _bcQ^_SQ d[QXQ^^_V hYb\_ aQXD ^Q`aY6
]Va5 97>?B5 > ;99 _X^QhQVc5 hc_ c_h[Q _bcQ^_SQ ❷ > U_\W^Q Rlcm ;99
aQX `a_YT^_aYa_SQ^Q5 Q `aY `_`QUQ^YY S ncd c_h[d S ;9:6Z aQX `a_TaQ]6
]d b\VUdVc `aY_bcQ^_SYcmD

∙ 3?>4 E^_]Va6c_h[Y6_bcQ^_SQG Edb\_SYVG XQUQݷc db\_SYV5 `aY Sl`_\^V6
^YY [_c_a_T_ b\VUdVc `aY_bcQ^_SYcm Sl`_\^V^YV `a_TaQ]]l S UQ^^_Z
c_h[V _bcQ^_SQD ^Q`aY]Va5 3?>4 > 9E:99 _X^QhQVc5 hc_ S c_h[V _bcQ^_SQ
❷ > b\VUdVc _bcQ^_SYcmbp c_\m[_ S b\dhQV5 Vb\Y X^QhV^YV `VaV]V^^_Z 9
S `a_TaQ]]V RdUVc ]V^miV :99D

∙ 3?>D `_XS_\pVc `a_U_\WYcm `aVaSQ^^_V Sl`_\^V^YV `a_TaQ]]lD
∙ 85<@ `_XS_\Yc dX^Qcm `_Ua_R^VV _R ncYf Y UadTYf [_]Q^UQf _c\QUhY[QD
∙ AE9D XQSVaiQVc aQR_cd _c\QUhY[Q 1]_W^_ cQ[WV S_b`_\mX_SQcmbp [_]6

RY^QgYVZ [\QSYi LDB<6M27
NcY [_]Q^Ul `_XS_\poc _aTQ^YX_SQcm dWV X^Q[_]_V ^Q] Sl`_\^V^YV `a_6
TaQ]]l S `_iQT_S_] aVWY]VD Y]V^^_ cQ[_Z aVWY] `_UaQXd]VSQVcbp5 Vb\Y
]l XQ`dbcY] _c\QUhY[ `a_bc_Z [_]Q^U_Z 742 78@B?75 ^V d[QXQS ^Y[Q[Yf
U_`_\^YcV\m^lf `QaQ]Vca_S7 6b\Y _c\QWYSQV]_Z `a_TaQ]]V ^dW^_ XQUQcm
QaTd]V^cl [_]Q^U^_Z bca_[Y5 nc_ ]_W^_ bUV\Qcm _U^Y] YX USdf b`_b_R_S7
3_6`VaSlf5 ]_W^_ `aY XQ`db[V d[QXQcm e\QT 661B7C `aY]Va^_ cQ[C

742 661B7C 78@B?7 12B1 C38G12B1 ;1412B1

1XUVbm b\_SQ 12B15 C38G12B1 Y ;1412B1 Slbcd`Qoc S a_\Y QaTd]V^c_S [_]Q^U6
^_Z bca_[Y27 3_6Sc_alf5 ]_W^_ XQ`dbcYcm _c\QUhY[ RVX d[QXQ^Yp QaTd]V^c_S
[_]Q^U^_Z bca_[Y5 Q `aY XQ`db[V `a_TaQ]]l ^Q `_iQT_S_V Sl`_\^V^YV d[Q6
XQcm ncY QaTd]V^cl S [_]Q^UV BE>C

17422 BE> 12B1 C38G12B1 ;1412B1



?=; @aY\_WV^YV ;

@_\VX^_ `_]^Ycm5 hc_ `aY Sl`_\^V^YY `a_TaQ]]l S aVWY]V _c\QU[Y Sl ]_6
WVcV S \oR_Z ]_]V^c ^QWQcm [_]RY^QgYo LDB<6LD _c\QUhY[ `aY nc_] _bcQ6
^_SYc SQid `a_TaQ]]d Y Sl b]_WVcV5 Yb`_\mXdp [_]Q^Ul5 `a_Q^Q\YXYa_SQcm
Vݷ cV[djVV b_bc_p^YV5 Q XQcV] `a_U_\WYcm Vݷ Sl`_\^V^YV [_]Q^U^_Z 3?>D5
^QhQcm `_iQT_S_V Sl`_\^V^YV b `_]_jmo CD5@ Y >5HD Y c7 U7

AQbb]_caY] cV`Vam aVWY] Q^Q\YXQ `aYhY^ QSQaYZ^_T_ XQSVaiV^Yp `_
3?B56eQZ\d7 ;_TUQ _iYR[Y S `a_TaQ]]V `aYS_Upc [ Vݷ QSQaYZ^_]d XQSVa6
iV^Yo5 _`VaQgY_^^Qp bYbcV]Q b_XUQݷc 1Vb\Y nc_ ^V XQ`aVjV^_ ^Qbca_Z[Q]YD
b]7 2;:7>7<ݷ cQ[ ^QXlSQV]lZ 3?B56eQZ\7 @aY nc_] SlUQݷcbp b__RjV^YV

\57=5>D1D9?> 61E<D 13?B5 4E=@542

Nc_ _X^QhQVc5 hc_ S cV[djVZ UYaV[c_aYY QSQaYZ^_ XQSVaiݷ^^_T_ `a_gVbbQ b_6
XUQ^ eQZ\ b Y]V^V] 3?B5 1Y\Y @B?773?B55 TUV @B?7 ‑ Y]p SQiVZ `a_TaQ]]l25
S [_c_alZ bYbcV]Q XQ`YbQ\Q b_UVaWY]_V bVT]V^cQ UQ^^lf Y bcV[Q `a_TaQ]6
]l ^Q ]_]V^c Vݷ QSQaYZ^_T_ XQSVaiV^Yp7 BVT]V^c [_UQ S 3?B56eQZ\ ^V XQ6
`YblSQVcbp5 `_b[_\m[d VT_ ]_W^_ SXpcm YX Yb`_\^pV]_T_ eQZ\Q7 B `_]_jmo
_c\QUhY[Q 742 ]_W^_ `a_Q^Q\YXYa_SQcm 3?B56eQZ\5 dX^QS5 S hQbc^_bcY5 `aY
Sl`_\^V^YY [Q[_Z bca_[Y `a_TaQ]]l `a_YX_i\Q QSQaYp5 _c[dUQ Y b [Q[Y]Y
`QaQ]VcaQ]Y Rl\Q SlXSQ^Q ed^[gYp5 b_UVaWQjQp ncd bca_[d5 [Q[_Sl Rl\Y
X^QhV^Yp `VaV]V^^lf ^Q ]_]V^c QSQaYY Y c7 U7 ?c\QUhY[ S aVWY]V Q^Q\YXQ
3?B56eQZ\Q XQ`db[QVcbp [_]Q^U_Z

742 78@B?7 3?B5

‑ TUV @B?7 ‑ Y]p Yb`_\^pV]_T_ eQZ\Q SQiVZ `a_TaQ]]l5 Q 3?B5 ‑ Y]p
b_XUQ^^_T_ bYbcV]_Z 3?B56eQZ\Q7 ?hV^m SQW^_ `aY nc_]5 hc_Rl S [QhVbcSV
Yb`_\^pV]_T_ eQZ\Q Slbcd`Q\ Y]V^^_ c_c eQZ\5 `aY Yb`_\^V^YY [_c_a_T_
`_\dhV^ 3?B56eQZ\7 CQ[5 Vb\Y dWV `_b\V `_\dhV^Yp 3?B56eQZ\Q Sl `VaV[_]`Y6
\YadVcV bS_o `a_TaQ]]d5 Q^Q\YX 3?B56eQZ\Q S R_\miY^bcSV b\dhQVS `aYSVUݷc
[ _iYR_h^l] aVXd\mcQcQ]7

BaQXd `_b\V XQ`db[Q _c\QUhY[Q S aVWY]V Q^Q\YXQ 3?B56eQZ\Q aV[_]V^Ud6
Vcbp UQcm [_]Q^Ud 213;DB135 Y\Y `a_bc_ 2DD S R_\miY^bcSV b\dhQVS `_ _U^_Z
c_\m[_ Vݷ SlUQhV Sl dWV `_Z]ݷcV5 hc_ Y TUV `a_YX_i\_5 S _bcQ\m^lf b\dhQpf
SQ] `_]_Tdc [_]Q^Ul 6B1=55 <9CD Y 9>C@53D7 B\VUdVc dhYclSQcm5 hc_ `aY
Q^Q\YXV 3?B56eQZ\Q SQiQ `a_TaQ]]Q dWV ^V aQR_cQVc5 _^Q QSQaYZ^_ XQSVaiY6
\QbmD [Q[ b\VUbcSYV5 SQ] U_bcd`^l c_\m[_ [_]Q^Ul5 `_[QXlSQojYV cV[djVV
b_bc_p^YV `a_TaQ]]l7 ;_]Q^Ul5 `_UaQXd]VSQojYV Sl`_\^V^YV `a_TaQ]]l
1_Rlh^_V Y\Y `_iQT_S_V25 cQ[YV [Q[ CD5@5 >5HD5 3?>D5 2B51; Y `a_hYV5 S nc_]
aVWY]V `aY]V^pcm ^V\mXp7

3 XQ[\ohV^YV ^Q`_]^Y] _ aVWY]V Q^Q\YXQ `aYhY^ XQgY[\YSQ^Yp7 6b\Y
SQi `a_gVbb 5ݷXQSYbݷ ^V c_a_`YcVbm VT_ dRYSQcm7 B `_]_jmo _c\QUhY[Q ]_W6
^_ `_^pcm5 [Q[_Z eaQT]V^c [_UQ Sl`_\^pVcbp S ^Qbc_pjYZ ]_]V^c5 Y `a_6
Q^Q\YXYa_SQcm `aYhY^l XQgY[\YSQ^Yp ‑ \YR_ dX^Qcm5 hc_ ^Y[Q[_T_ XQgY[6
\YSQ^Yp ^Q bQ]_] UV\V ^V `a_YX_i\_5 cQ[ c_WV RlSQVc7 5\p nc_T_ ^dW^_
`aYb_VUY^Ycm _c\QUhY[ [ bdjVbcSdojV]d `a_gVbbd7 ?`aVUV\YcV ^_]Va `a_6
gVbbQ b `_]_jmo [_]Q^Ul @C7 5_`dbcY]5 Y]p Yb`_\^pV]_T_ eQZ\Q SQiVZ
`a_TaQ]]l ‑ @B?75 Y _^Q Sl`_\^pVcbp [Q[ `a_gVbb b ^_]Va_] :;<=>7 C_TUQ
[_]Q^UQ XQ`db[Q _c\QUhY[Q U_\W^Q SlT\pUVcm cQ[C



BaVUbcSQ _c\QU[Y ?=<

742 78@B?7 :;<=>

@aY `_U[\ohV^YY _c\QUhY[Q Sl`_\^V^YV `a_TaQ]]l RdUVc `aY_bcQ^_S\V^_D
Sl b]_WVcV `a_U_\WYcm VT_ [_]Q^U_Z 3?>D7 3 b\dhQV `_Sc_a^_T_ XQgY[\YSQ6
^Yp ]_W^_ `aY[QXQcm _c\QUhY[d S^_Sm `aY_bcQ^_SYcm Sl`_\^V^YV ^QWQcYV]
[_]RY^QgYY LDB<6L7 ?bcQ\m^lV [_]Q^Ul 1XQ Yb[\ohV^YV] [_]Q^U XQ`db[Q5
SVUm `a_gVbb dWV XQ`djV^2 S nc_] aVWY]V c_WV `aV[aQb^_ aQR_cQoc5 c_ Vbcm
Sl ]_WVcV Sl`_\^pcm `a_TaQ]]d `_iQT_S_5 dbcQ^QS\YSQcm Y dRYaQcm c_h[Y
_bcQ^_SQ5 `a_b]QcaYSQcm Y ]_UYeYgYa_SQcm X^QhV^Yp `VaV]V^^lf Y c7 U7

6b\Y SlZcY YX _c\QUhY[Q5 ^Qf_UpjVT_bp S nc_] aVWY]V5 `a_gVbb `a_U_\6
WYc _Rlh^_V Sl`_\^V^YV5 Vb\Y5 [_^Vh^_5 XQ SaV]p _c\QU[Y Sl VT_ ^V dRY\Y7

3_X]_W^_bcY _c\QUhY[Q 742 ^V _TaQ^YhYSQocbp `VaVhYb\V^^l]YD ^Q `Va6
Slf `_aQf SQ] nc_T_5 b[_aVV SbVT_5 RdUVc U_bcQc_h^_5 ^_ S `Vab`V[cYSV ]l
aV[_]V^UdV] _RaQcYcmbp [ U_[d]V^cQgYY Y UadTY] Ybc_h^Y[Q]5 hc_Rl b_bcQ6
SYcm S`VhQc\V^YV _ S_X]_W^_bcpf 7425 [_c_alV _bcQ\Ybm XQ aQ][Q]Y ^QiVZ
[^YTY7

DcY\YcQ CDB135

DcY\YcQ CDB135 `_XS_\pVc dX^Qcm5 [ [Q[Y] bYbcV]^l] SlX_SQ] 1Y b [Q6
[Y]Y QaTd]V^cQ]Y2 _RaQjQVcbp Ybb\VUdV]Qp `a_TaQ]]Q7 ?hV^m hQbc_ XQ`db[
CDB135 _[QXlSQVcbp bQ]l] Rlbcal] b`_b_R_] `_^pcm5 hc_ `a_Ybf_UYc5 Vb6
\Y hc_6c_ `_i\_ ^V cQ[D Vݷ \oRpc Yb`_\mX_SQcm ^V c_\m[_ `a_TaQ]]Ybcl5
^_ Y bYbcV]^lV QU]Y^YbcaQc_al5 `_b[_\m[d5 [_TUQ [Q[Qp6^YRdUm _hVaVU^Qp
`a_TaQ]]Q ݷQ`aYX^YhQVc]ݷ Y `aY nc_] ^V WV\QVc T_S_aYcm5 S hݷ] UV\_ 1dSl5
_hV^m hQbcQp bYcdQgYp ‑ ^V SbV `a_TaQ]]Ybcl _c^_bpcbp [ _RaQR_c[V _iYR_[
Y UYQT^_bcY[V b U_\W^_Z S^Y]QcV\m^_bcmo25 [Q[ `aQSY\_5 YX SlUQhY CDB135
_[QXlSQVcbp `_^pc^_5 ^Q hݷ] `a_TaQ]]Q ݷb`_c[^d\Qbmݷ ‑ [Q[_Z eQZ\ _^Q `l6
cQ\Qbm _c[alcm Y ^V b]_T\Q5 [Q[YV UQ^^lV `VaVUQSQ\Q Y\Y `_\dhQ\Q5 `_b\V
[Q[_T_ b_RlcYp Y [Q[Y] b`_b_R_] 7ݷb\VcV\Qݷ

BQ]lZ `a_bc_Z b`_b_R XQ`db[Q CDB135 ‑ d[QXQcm VZ VUY^bcSV^^l] `QaQ6
]Vca_] Y]p `a_TaQ]]l5 aQR_cQ [_c_a_Z SQb Y^cVaVbdVc5 ^Q`aY]VaC

CDB135 78=I@B?7B1=

9^e_a]QgYo5 [_c_ado SlUQbc CDB1355 Sl dSYUYcV ^Q n[aQ^V S`VaV]Vi[d
b cV]5 hc_ RdUVc `VhQcQcm SQiQ `a_TaQ]]Q5 Y Y^_TUQ nc_5 [Q[ ^Y bcaQ^^_5
UQWV dU_R^_ ‑ SYU^_5 S [Q[_Z ]_]V^c [Q[_V b__RjV^YV Rl\_ SlUQ^_ Y nc_
hQbc_ `_]_TQVc `_^pcm5 hc_ `a_Ybf_UYc7 3`a_hV]5 CDB135 ]_WVc bS_o SlUQhd
^Q`aQSYcm S d[QXQ^^lZ SQ]Y eQZ\5 ^_ _R nc_] `_XWV7

6b\Y XQ`db[QV]_Z `a_TaQ]]V ^dW^l QaTd]V^cl [_]Q^U^_Z bca_[Y ‑ d[Q6
WYcV Yf [Q[ _Rlh^_C

CDB135 78=I@B?7B1= 12B1 C38G12B1 ;1412B1

BQ]Q CDB135 [Q[ `a_TaQ]]Q c_WV `aY^Y]QVc hVaVX [_]Q^U^do bca_[d gV\lZ
apU QaTd]V^c_S5 ^_ SbV _^Y U_\W^l aQb`_\QTQcmbp U_ Y]V^Y XQ`db[QV]_Z `a_6
TaQ]]l5 Q Sb5ݷ hc_ `_b\V5 aQbb]QcaYSQVcbp [Q[ QaTd]V^cl [_]Q^U^_Z bca_[Y



?== @aY\_WV^YV ;

U\p XQ`db[QV]_Z `a_TaQ]]l5 Q ^V U\p bQ]_Z CDB1357 ;bcQcY5 _R QaTd]V^cQf7
@_WQ\dZ5 bQ]lZ ^dW^lZ Y hQbc_ d`_caVR\pV]lZ YX ^Yf ‑ 6?5 _^ `_XS_\pVc
XQUQcm Y]p eQZ\Q5 S [_c_a_] Sl f_cYcV SYUVcm SlUQSQV]lZ CDB135 b`Yb_[
bYbcV]^lf SlX_S_S5 ^Q`aY]VaC

CDB135 6? UXP 78=I@B?7B1= 12B1 C38G12B1 ;1412B1

8UVbm Sl ^Q n[aQ^V dSYUYcV c_\m[_ c_5 hc_ ^Q`VhQcQVc =I@B?7B1=5 Q Y^e_a]Q6
gYp _ Vݷ bYbcV]^lf SlX_SQf _[QWVcbp S eQZ\V UXP7 ;bcQcY5 Vb\Y `a_TaQ]]Q
=I@B?7B1= RdUVc aQR_cQcm U_\T_ Y SQ] XQf_hVcbp dX^Qcm5 hc_ _^Q UV\QVc `ap]_
bVZhQb5 ^V U_WYUQpbm Vݷ XQSVaiV^Yp5 Sl ]_WVcV S b_bVU^V] _[_i[V cVa]Y^Q\Q
XQ`dbcYcm [_]Q^Ud D19< 66 UXP5 [_c_aQp RdUVc `VhQcQcm bca_[Y5 `_`QUQojYV
S UXP5 `_ ]VaV VT_ a_bcQ7 =_W^_ cQ[WV Yb`_\mX_SQcm <5CC UXP 1Vb\Y ^QWQcm
\896D6O5 nc_ `aYSVUݷc `aY]Va^_ [ cQ[_]d WV neeV[cd5 [Q[ D19< 665 ^_ ]_W^_
YX nc_T_ aVWY]Q SlZcY `_ LDB<6L Y5 [Q[ _Rlh^_ S <5CC5 `_\YbcQcm b_UVaWY]_V
UXP bcaV\_h[Q]Y5 S_b`_\mX_SQcmbp `_Yb[_] `_ `_Ubca_[V Y c7 `72

6b\Y SQiQ `a_TaQ]]Q `_a_WUQVc `a_gVbbl Y Sl f_cYcV X^Qcm5 hc_ UV\QVc
[QWUlZ YX ^Yf5 d[QWYcV CDB135 e\QT 66 1_c b\_SQ 6?B; ‑ ^Q`_]^Y]5 Y]V^^_
cQ[ ^QXlSQVcbp bYbcV]^lZ SlX_S5 `_a_WUQojYZ `a_gVbb27 3 nc_] b\dhQV S
[QWU_Z bca_h[V bS_VZ SlUQhY CDB135 ^Q`VhQcQVc b^QhQ\Q @94 `a_gVbbQ5 Q
`_c_] dWV bYbcV]^lZ SlX_S5 X^QhV^Yp VT_ `QaQ]Vca_S Y c_5 hc_ _^ SVa^d\7

>Q[_^Vg5 Vb\Y d SQb dWV Vbcm XQ`djV^^Qp `a_TaQ]]Q Y Sl f_cYcV dX^Qcm5
hc_ S ^VZ `a_Ybf_UYc5 CDB135 ]_WVc bcQcm `aV[aQb^_Z Q\mcVa^QcYS_Z _c\QU6
hY[d 7427 3 _c\YhYV _c ^VT_5 CDB135 ^V _bcQ^QS\YSQVc _c\QWYSQV]lZ `a_gVbb5
^Y[Q[ ^V ]ViQVc V]d aQR_cQcm5 ^V `lcQVcbp SVbcY b SQ]Y UYQ\_T ‑ _^Q `a_6
bc_ UV\QVc bS_ݷ UV\_5 c_ Vbcm SlUQݷc Y^e_a]QgYo _ bYbcV]^lf SlX_SQf5 S
c_] hYb\V _ c_] YX ^Yf5 S [_c_a_] XQY^cVaVb_SQSiYZ SQb `a_gVbb ݷ\SYbVݷ
S R\_[Ya_S[V 1[_^Vh^_5 Vb\Y _^ Y]V^^_ SYbV\ S R\_[Ya_S[V5 Q ^V5 b[QWV]5
T_^p\ RVb[_^Vh^lZ gY[\27 @_U[\ohYcmbp [ Y]VojV]dbp `a_gVbbd ]_W^_ b
`_]_jmo [\ohQ 6@5 `QaQ]Vca_] V]d d[QXlSQVcbp @94 `a_gVbbQC

CDB135 6@ ;@:<

;\ohY 66 Y 6? S cQ[_] aVWY]V c_WV aQR_cQoc7
1Sc_a Sl^dWUV^ `aYX^Qcm5 hc_5 f_cp CDB135 _^ Yb`_\mXdVc VUSQ \Y ^V

[QWUlZ UV^m QW b :BB= T_UQ5 ^Y[Q[Yf Vݷ [\ohVZ5 [a_]V `VaVhYb\V^^lf5 _^
^V `_]^Yc7 AQXd]VVcbp5 nc_ ^V X^QhYc5 hc_ Yf ^Vc ‑ CDB135 _RaQRQclSQVc
^Vb[_\m[_ UVbpc[_S _`gYZD XQY^cVaVb_SQ^^lZ hYcQcV\m ^QZUݷc Yf S SlUQhV
[_]Q^Ul =1> CDB1357

; SV\YhQZiV]d `aYb[_aRYo5 CDB135 U_bcd`^Q c_\m[_ U\p U9>EH7 8QbcQ6
SYcm Vݷ aQR_cQcm `_U OB55K\M Y UadTY]Y K\M6bYbcV]Q]Y ]_W^_5 ^_ nc_ caVRd6
Vc ^VcaYSYQ\m^lf cV\_USYWV^YZ5 Q b_RbcSV^^lZ cQ]_i^YZ Q^Q\_T ‑ DBECC ‑
UQ\V[_ ^V bc_\m dU_RV^7

@a_TaQ]]Q F1<7B9>4

DcY\YcQ F1<7B9>4 `_XS_\pVc S QSc_]QcYhVb[_] aVWY]V _R^QadWYcm S `_6
SVUV^YY SQiVZ `a_TaQ]]l cQ[YV _b_RV^^_bcY5 [_c_alV bSYUVcV\mbcSdoc _



BaVUbcSQ _c\QU[Y ?=>

U_`djV^^lf _iYR[Qf Y ]_Tdc aQ^_ Y\Y `_XU^_ `aYSVbcY [ cpWݷ\l] `_b\VU6
bcSYp]7 =^_TYV _iYR[Y5 SlpS\pV]lV `aY `_]_jY F1<7B9>45 ^_bpc fQaQ[cVa
cadU^__R^QadWY]lf5 `_b[_\m[d ^Y[Q[ bVRp ^V `a_pS\poc `aY Sl`_\^V^YY
_iYR_h^_T_ [_UQ Y \YR_ `aYS_Upc [ ^V`aQSY\m^_]d ed^[gY_^Ya_SQ^Yo `a_6
TaQ]]l `_XWV5 \YR_5 hc_ bQ]_V ^V`aYpc^_V5 ]_Tdc _bcQSQcmbp ^VXQ]VhV^^l6
]Y S _c\QU_h^lf XQ`db[Qf5 Q `a_pSYcmbp 1`aYh5[ݷ S_X]_W^_5 b cpWݷ\l]Y
`_b\VUbcSYp]Y2 dWV ^Q ncQ`V Q[cYS^_Z n[b`\dQcQgYY `a_TaQ]]l7

BQ]Q dcY\YcQ F1<7B9>4 `aVUbcQS\pVc b_R_Z Y^cVa`aVcQc_a ]QiY^^_T_
[_UQ5 c_ Vbcm _^Q aVQ\YXdVc S_X]_W^_bcY gV^caQ\m^_T_ `a_gVbb_aQ `a_TaQ]]6
^_D _c\QWYSQV]Qp `a_TaQ]]Q XQ`db[QVcbp ^Q Sl`_\^V^YV S nc_] n]d\pc_aV
`a_gVbb_aQ5 hc_ `_XS_\pVc cjQcV\m^_ Q^Q\YXYa_SQcm [QWU_V Vݷ UVZbcSYV7 ;_6
^Vh^_5 `a_TaQ]]Q5 Sl`_\^pV]Qp cQ[Y] b`_b_R_]5 aQR_cQVc S_ ]^_T_ aQX ]VU6
\V^^VV5 hV] `aY _Rlh^_] XQ`db[V5 ^_ aVXd\mcQc c_T_ bc_Yc7 ;_^ca_\YadV]_V
Yb`_\^V^YV ]QiY^^_T_ [_UQ S aVWY]V Y^cVa`aVcQgYY `_XS_\pVc SlpSYcm cQ6
[YV XQSVU_]_ _iYR_h^lV UVZbcSYp5 [Q[ hcV^YV YX `Q]pcY5 S [_c_ado `a_TaQ]6
]Q ^V XQ^Vb\Q ^Y[Q[Yf X^QhV^YZ 1Yb`_\mX_SQ^YV ^VY^YgYQ\YXYa_SQ^^lf `V6
aV]V^^lf25 _RaQjV^YV [ ^VbdjVbcSdojY] n\V]V^cQ] ]QbbYSQ5 Yb`_\mX_SQ^YV
_bS_R_WUݷ^^lf _R\QbcVZ UY^Q]YhVb[_Z `Q]pcY5 `_cVao bSpXY b eaQT]V^cQ]Y
UY^Q]YhVb[_Z `Q]pcY Y ]^_TYV UadTYV7

5\p `aY]VaQ ^Q`YiV] `a_TaQ]]d5 b_UVaWQjdo XQSVU_]do _iYR[dC

39>3<E45 ECD49?78G
9>D =19>12
K

9>D H5 9D
6?B19 F 9D 9 E :9D 9442 K

961H E :92
@B9>D612O9BCDe>22D

5<C5
@B9>D612\53?>4e>22D

H F 939D
M
B5DEB> 9D

M

8UVbm S `VaV]V^^_Z H YX^QhQ\m^_ b_UVaWYcbp ]db_a5 Q _b]lb\V^^_V X^QhV^YV
XQ^_bYcbp S ^Vݷ \Yim S [_^gV cV\Q gY[\QD b\VU_SQcV\m^_5 ^Q `VaS_Z YcVaQ6
gYY gY[\Q X^QhV^YV H ^V _`aVUV\V^_5 c_ Vbcm aQR_cQ _`VaQc_aQ 96 XQSYbYc _c
^V_`aVUV\ݷ^^_T_ X^QhV^Yp7 B_faQ^Y] ncd `a_TaQ]]d S eQZ\ 2143?45735 _c6
[_]`Y\YadV] Y `_`a_RdV] Sl`_\^Ycm Vݷ `_U [_^ca_\V] F1<7B9>47 ;_]Q^UQ
XQ`db[Q RdUVc SlT\pUVcm cQ[C

F1<7B9>4 66D??<F=5=3853; 782143?45

>Q bQ]_] UV\V VUY^bcSV^^lZ `QaQ]Vca5 [_c_alZ ]l XUVbm d[QXQ\Y 166D??<F=5=3853;25
]_W^_ Rl\_ Y ^V d[QXlSQcm5 `_b[_\m[d Y]V^^_ =5=3853; 1=5=?BI 3853;9>7 D??<5 Y^bcad6
]V^c U\p `a_SVa[Y [_aaV[c^_bcY aQR_cl b `Q]pcmo2 F1<7B9>4 Yb`_\mXdVc `_ d]_\hQ6
^YoD cV] ^V ]V^VV ]l aV[_]V^UdV] SbVTUQ d[QXlSQcm Yb`_\mXdV]lZ Y^bcad]V^c S pS^_]
SYUV7 3 ^V[_c_alf SVabYpf F1<7B9>4 ݷd]_\hQ^YVݷ ]_WVc _c\YhQcmbp7



?=? @aY\_WV^YV ;

8Q`dbcYS F1<7B9>45 ]l dSYUY] U_S_\m^_ `a_bcaQ^^lZ cV[bc5 S [_c_a_]
bca_[Y5 [_c_alV SlUQ\ bQ] F1<7B9>45 RdUdc `VaV]ViQ^l b_ bca_[Q]Y5 `VhQcQ6
V]l]Y ^QiVZ `a_TaQ]]_Z7 ?c]VcY]5 hc_ Sbo bS_o SlUQhd F1<7B9>4 ^Q`aQS6
\pVc S `_c_[ UYQT^_bcY[Y 1CD45BB25 cQ[ hc_ ]_W^_5 ^Q`aY]Va5 `VaV^Q`aQSYcm
nc_c `_c_[ S eQZ\C

F1<7B9>4 66D??<F=5=3853; 782143?45 ;G _PhUXP

3 nc_] b\dhQV Sl dSYUYcV ^Q n[aQ^V c_\m[_ bca_[Y5 SlUQSQV]lV SQiVZ `a_6
TaQ]]_Z5 Q Y^e_a]QgYo _c F1<7B9>4 ^QZUݷcV S eQZ\V _PhUXP7 3`a_hV]5 UQWV
Vb\Y Sbݷ RdUVc SlUQ^_ ^Q n[aQ^ S`VaV]Vi[d5 _c\YhYcm bca_[Y5 [_c_alV ^Q6
`VhQcQ\ F1<7B9>45 _hV^m `a_bc_C _^Y ^QhY^Qocbp b FFWWWWFF Y\Y 66WWWW665
TUV WWWW ‑ ^_]Va `a_gVbbQ7 >Q`aY]Va5 `_b\VU^pp bca_[Q5 SlUQ^^Qp dcY\Y6
c_Z F1<7B9>4 `aY XQ`db[V ^QiVT_ `aY]VaQ ^V`aQSY\m^_Z `a_TaQ]]l5 RdUVc
SlT\pUVcm cQ[C

FF?>9<FF N[[X[ \^VVJ[bC : 5BB?BC 6B?= : 3?>D5HDC 1CE@@B5CC54C :; 6B?= @2

1XUVbm ^_]Va `a_gVbbQ ‑ ?>9<27 ;Q[ SYUY]5 ^QZUV^Q _U^Q _iYR[QD `a_\YbcQS
`_\dhV^^do SlUQhd SSVaf5 ]l _R^QadWY] cV[bc5 `_U_R^lZ b\VUdojV]dC

FF?>9<FF L?>49D9?>1< :E=@ ?B =?F5 45@5>4C ?> E>9>9D91<9C54 F1<E51C2
FF?>9<FF 1D 9HA9=A<OLC =19> 12143?4573C?2

1^T\YZb[Qp eaQXQ S `VaS_Z bca_[V `VaVS_UYcbp [Q[ db\_S^lZ `VaVf_U Y\Y
[_`Ya_SQ^YV XQSYbYc _c ^VY^YgYQ\YXYa_SQ^^_T_ X^QhV^Yp 1X^QhV^YZ2D Sc_6
aQp bca_[Q b__RjQVc5 hc_ _iYR[Q b_UVaWYcbp S ed^[gYY =19>5 S bca_[V ?
eQZ\Q 2143?45737 1UaVb 9HA9=A<OL `_XS_\pVc ^QZcY b__cSVcbcSdojVV ]Vbc_
S ]QiY^^_] [_UV5 hc_ ]_WVc Rlcm `_\VX^_5 ^Q`aY]Va5 `aY Yb`_\mX_SQ^YY
_c\QUhY[QD S`a_hV]5 F1<7B9>4 Y bQ] ]_WVc XQ`dbcYcm U\p ^Qb _c\QUhY[5 [Q[
c_\m[_ _R^QadWYc _iYR_h^lV UVZbcSYp ^QiVZ `a_TaQ]]l7 NcQ S_X]_W^_bcm
Q[cYSYadVcbp U_`_\^YcV\m^l] [\oh_] [_]Q^U^_Z bca_[YC

F1<7B9>4 66D??<F=5=3853; 664261DD138FI5C 782143?45

3 nc_] b\dhQV F1<7B9>45 _R^QadWYS \oRdo _iYR[d5 `aVU\_WYc ^Q] `a_U_\6
WYcm Ybb\VU_SQ^YV ^QiVZ `a_TaQ]]l b Yb`_\mX_SQ^YV] _c\QUhY[Q7 3lT\p6
UYc nc_ `aY]Va^_ cQ[C

FF?>?:FF 6666 JDD138 D? 452E775B H 666 d[5DEB>8W8>8b8I8L83f 6666

5\p XQ`db[Q _c\QUhY[Q ^dW^_ ^QWQcm I Y\Y b 1_c b\_SQ I5C27 _1<7B9>4 dfYc6
apVcbp XQ`dbcYcm _c\QUhY[ cQ[5 hc_Rl YX ^VT_ ]l SYUV\Y c_\m[_ bS_o `a_6
TaQ]]d Y b_SVaiV^^_ ^V SYUV\Y5 hc_ ncQ `a_TaQ]]Q ^Q bQ]_] UV\V Sl`_\6
^pVcbp `_U d`aQS\V^YV] F1<7B9>47 3 R_\miY^bcSV S_X]_W^_bcY _c\QUhY[Q
`_XS_\poc Rlbca_ Slpb^Ycm5 hc_ `_b\dWY\_ `aYhY^_Z _iYR[Y7

@_Ua_R^_V _`YbQ^YV SbVf _b^_S^lf S_X]_W^_bcVZ F1<7B9>4 XQ^p\_ Rl gV6
\do [^YTd5 `aYhݷ] cQ[YV [^YTY5 b_RbcSV^^_ T_S_ap5 dWV Vbcm5 ^V[_c_alV YX
^Yf UQWV ]_W^_ ^QZcY S 9^cVa^VcV7 5Q\m^VZiVV YXdhV^YV nc_Z `a_TaQ]6
]l _bcQSY] hYcQcV\o7 Hc_Rl `_hdSbcS_SQcm bVRp dSVaV^^VV S _RaQjV^YY b



1Sc_]QcYhVb[Qp bR_a[QC dcY\YcQ =1;5 ?=@

F1<7B9>45 \dhiV SbVT_ RdUVc ^Q`YbQcm Vjݷ ^Vb[_\m[_ ]Q\V^m[Yf `a_TaQ]] b
_hVSYU^l]Y _iYR[Q]Y5 cQ[Y]Y [Q[ ^V_bS_R_WUV^YV SlUV\V^^_Z UY^Q]YhV6
b[_Z `Q]pcY5 XQcYaQ^YV VUY^bcSV^^_T_ d[QXQcV\p5 faQ^pjVT_ QUaVb c_T_ Y\Y
Y^_T_ _RkV[cQ S UY^Q]YhVb[_Z `Q]pcY Y c7 `75 Y `_`a_R_SQcm Yf SbV `_XQ`db6
[Qcm `_U d`aQS\V^YV] F1<7B9>4D S nc_] b\dhQV VT_ UYQT^_bcY[Q ^V bcQ^Vc U\p
SQb boa`aYX_] `aY _c\QU[V R_\VV b\_W^lf `a_TaQ]]7 ?RpXQcV\m^_ _bS_ZcV
F1<7B9>41 Nc_ XQZ]ݷc d SQb _c bY\l `_\c_aQ hQbQ5 [_c_alV _[d`pcbp5 b[_aVV
SbVT_5 ^V _U^d b_c^o aQX7

@aY\_WV^YV <7 1Sc_]QcYhVb[Qp bR_a[QC dcY\YcQ
=1;5

AQ^_ Y\Y `_XU^_ b\_W^_bcm SQiVZ `a_TaQ]]l XQf_UYc XQ ^VSYUY]lZ
adRVW5 [_TUQ Sl `a_bc_6cQ[Y Sl^dWUV^l aQXRYcm Vݷ ^Q _cUV\m^lV ]_Ud\Y
1b]7 27@7=ݷ @aQ[cYhVb[Y baQXd Sl ]_WVcV XQ]VcYcm5 hc_ `aY bR_a[V cQ[_Z `a_6
TaQ]]l UQSQcm SbV ^dW^lV [_]Q^Ul Sadh^do U_S_\m^_ ^VdU_R^_ Y XUVbm ^Q6
`aQiYSQVcbp ^V[Qp QSc_]QcYXQgYpD Y]V^^_ cQ[do QSc_]QcYXQgYo `aVU_bcQ6
SYc SQ] =1;57 ;aQc[_ T_S_ap5 ncQ dcY\YcQ `_XS_\pVc QSc_]QcYhVb[Y bca_Ycm
_U^Y eQZ\l ^Q _b^_SQ^YY UadTYf 1^Q`aY]Va5 Yb`_\^pV]lV eQZ\l ^Q _b^_SQ6
^YY Ybf_U^lf cV[bc_S `a_TaQ]]l2 S b__cSVcbcSYY b XQUQ^^l]Y `aQSY\Q]Y7
@aY nc_] =1;5 _cb\VWYSQVc UQcl `_b\VU^VZ ]_UYeY[QgYY eQZ\_S Y `a_YXS_6
UYc `VaVbca_V^YV c_\m[_ cVf gV\VSlf eQZ\_S5 U\p [_c_alf Ybf_U^lV eQZ\l
`aVcVa`V\Y YX]V^V^Yp7

BdjVbcSdVc ^Vb[_\m[_ aQX\Yh^lf SVabYZ dcY\Ycl =1;57 9X\_WV^^_V S
UQ^^_] `QaQTaQeV b__cSVcbcSdVc SQaYQ^cd P>E V1;5D Y]V^^_ nc_c SQaYQ^c
Yb`_\mXdVcbp S R_\miY^bcSV UYbcaYRdcYS_S U9>EH7 @aY aQR_cV b OB55K\M
U\p SlX_SQ P>E V1;5 S]Vbc_ [_]Q^Ul =1;5 `aY]V^pVcbp 7=1;57 6b\Y
S bYbcV]V cQ[_Z [_]Q^Ul ^Vc5 _RaQcYcVbm [ bYbcV]^_]d QU]Y^YbcaQc_ad b
`a_bmR_Z Vݷ dbcQ^_SYcm7

@aQSY\Q U\p dcY\Ycl =1;5 XQUQocbp S eQZ\V V1;569<55 [_c_alZ dcY\YcQ
YjVc S cV[djVZ UYaV[c_aYY7

@a_bcVZiYZ V1;5fi<5

5_`dbcY]5 SQiQ `a_TaQ]]Q b_bc_Yc YX T\QS^_T_ ]_Ud\p =19>735 b_UVaWQ6
jVT_ ed^[gYo =19>125 Q cQ[WV YX U_`_\^YcV\m^lf ]_Ud\VZ =?4:73 Y =?4;735
Y]VojYf XQT_\_S_h^lV eQZ\l =?4:78 Y =?4;787 5\p bR_a[Y Yb`_\^pV]_T_
eQZ\Q 1^QX_SV] VT_ @B?72 ^dW^_ UQcm b\VUdojYV [_]Q^UlC

733 67 6`1<< 63 =?4:73 6? =?4:7?
733 67 6`1<< 63 =?4;73 6? =?4;7?
733 67 6`1<< =19>73 =?4:7? =?4;7? 6? @B?7

@VaSlV USV [_]Q^Ul UQocbp U\p [_]`Y\pgYY U_`_\^YcV\m^lf ]_Ud\VZ7 @_6
\dhV^^lV S aVXd\mcQcV eQZ\l =?4:7? Y =?4;7? Yb`_\mXdocbp S caVcmVZ [_6
]Q^UV U\p bR_a[Y Yb`_\^pV]_T_ eQZ\Q7



?=A @aY\_WV^YV <

5_`dbcY]5 ]l dWV `a_YXSV\Y [_]`Y\pgYo `a_TaQ]]l5 `_b\V hVT_ S^Vb6
\Y YX]V^V^Yp S eQZ\ =?4:73 Y f_cY] `_\dhYcm Yb`_\^pV]lZ eQZ\ b dhVc_]
S^Vbݷ^^lf YX]V^V^YZ7 @aY nc_] ^Q] ^QU_ RdUVc UQcm c_\m[_ USV [_]Q^Ul
1`VaSdo Y caVcmo25 `_b[_\m[d `VaV[_]`Y\pgYY ]_Ud\p =?4; ^V caVRdVcbp7
Hc_Rl `_U_R^lV bYcdQgYY _cb\VWYSQ\Ybm QSc_]QcYhVb[Y5 ]l ]_WV] Yb`_\m6
X_SQcm dcY\Ycd =1;57 5\p nc_T_ ^Q`YiV] b\VUdojYZ V1;569<5C

=?4:7?C =?4:73 =?4:78
733 67 6`1<< 63 =?4:73 6? =?4:7?

=?4;7?C =?4;73 =?4;78
733 67 6`1<< 63 =?4;73 6? =?4;7?

@B?7C =19>73 =?4:7? =?4;7?
733 67 6`1<< =19>73 =?4:7? =?4;7? 6? @B?7

@_pb^Y]5 hc_ eQZ\ b_bc_Yc YX cQ[ ^QXlSQV]lf gV\VZ 1S ^QiV] b\dhQV cQ[Yf
gV\VZ caYC =?4:7?5 =?4;7? Y @B?727 ?`YbQ^YV [QWU_Z gV\Y b_bc_Yc YX XQT_\_S6
[Q Y b`Yb[Q [_]Q^U7 8QT_\_S_[ gV\Y ‑ nc_ _U^Q bca_[Q5 ^QhY^QojQpbp SbVTUQ
b `VaS_Z `_XYgYY 1c7 V7 `VaVU ^VZ ^V U_`db[Qocbp `a_RV\l Y c7 `727 3 ^QhQ\V
bca_[Y `YiVcbp Y]p gV\Y 1_Rlh^_ nc_ `a_bc_ Y]p eQZ\Q5 [_c_alZ ]l f_cY]
`_bca_Ycm27 ?bcQSiQpbp hQbcm XQT_\_S[Q _cUV\pVcbp _c Y]V^Y gV\Y US_Vc_6
hYV]7 @_b\V US_Vc_hYp `VaVhYb\pVcbp5 _c [Q[Yf eQZ\_S 1Y\Y5 S R_\VV _RjV]
b\dhQV5 _c [Q[Yf gV\VZ2 XQSYbYc `_bca_V^YV eQZ\Q7 3 UQ^^_] b\dhQV ]l d[Q6
XQ\Y5 hc_ ]_Ud\Y XQSYbpc _c Yf Ybf_U^lf cV[bc_S Y XQT_\_S_h^lf eQZ\_S5
Q Yb`_\^pV]lZ eQZ\ ‑ _c _b^_S^_T_ Ybf_U^_T_ eQZ\Q Y _c USdf _RkV[c^lf
eQZ\_S7

@_b\V bca_[Y XQT_\_S[Q YUݷc b`Yb_[ [_]Q^U 1S ^QiV] b\dhQV SbV caY b`Yb6
[Q Y]Voc `_ _U^_Z [_]Q^UV27 Bca_[Q [_]Q^Ul SbVTUQ ^QhY^QVcbp b bY]6
S_\Q cQRd\pgYY5 XQ]V^Q cQRd\pgYY `a_RV\Q]Y ^VU_`dbcY]Q Y SVUݷc [ _iYR6
[V7 DcY\YcQ =1;5 bhYcQVc `aYX^Q[_] [_^gQ b`Yb[Q [_]Q^U `VaSdo bca_[d5
^QhY^Qojdobp b bY]S_\Q5 _c\Yh^_T_ _c cQRd\pgYY7

9]Vp S cV[djVZ UYaV[c_aYY SliV_`YbQ^^lZ V1;5fi<55 ]l ]_WV] U\p
bR_a[Y ^QiVZ `a_TaQ]]l UQcm [_]Q^Ud =1;5 @B?77

@VaV]V^^lV Y `bVSU_`VaV]V^^lV

3 `aVUlUdjV] `QaQTaQeV _`YbQ^ V1;5fi<55 S [_c_a_] ]_W^_ _R^QadWYcm
^Vb[_\m[_ `_Sc_apojYfbp eaQT]V^c_S7 CQ[5 bca_[Q `QaQ]Vca_S [_]`Y\pc_6
aQ ‑67 6`1<<‑ SbcaVhQVcbp S_ SbVf caVf gV\pf7 @_]Y]_ ^V_Rf_UY]_bcY `_Sc_6
aV^Yp _U^_T_ Y c_T_ WV cV[bcQ5 ]l ]_WV] bc_\[^dcmbp b `a_R\V]Q]Y `aY
]_UYeY[QgYY7 @aVU`_\_WY]5 ^Q] `_^QU_RY\_bm XQUQcm [_]`Y\pc_ad aVWY]
_`cY]YXQgYY [_UQ 1e\QT 6X;27 5\p nc_T_ ^Q] `aYi\_bm Rl S^VbcY b_SVaiV^^_
_UY^Q[_SlV YX]V^V^Yp S caY aQX^lV bca_[Y eQZ\Q7 3 R_\VV b\_W^_] b\dhQV
cQ[Yf bca_[ ]_WVc `_^QU_RYcmbp ^Vb[_\m[_ UVbpc[_S Y UQWV b_cV^7 1^Q\_TYh6
^Qp `a_R\V]Q SbcQ^Vc5 ^Q`aY]Va5 Vb\Y ]l XQf_cY] `a_YXSVbcY bR_a[d UadTY]
[_]`Y\pc_a_]7



1Sc_]QcYhVb[Qp bR_a[QC dcY\YcQ =1;5 ?=B

AViYcm `a_R\V]d `_XS_\pVc SSVUV^YV =1;56`VaV]V^^lf7 ?R_X^QhY] Y]p
[_]`Y\pc_aQ BY `VaV]V^^_Z LL5 Q _RjYV `QaQ]Vcal [_]`Y\pgYY ‑ `VaV]V^6
^_Z LOUJP\ 1`aYhY^l SlR_aQ Y]V^^_ cQ[Yf _R_X^QhV^YZ bcQ^dc pb^l hdcm
`_XWV25 Y `VaV`YiV] ^Qi V1;5fi<5C

LL F 733
LOUJP\ F 67 6`1<< 61>C9 6@541>D93

=?4:7?C =?4:73 =?4:78
41LL2 41LOUJP\2 63 =?4:73 6? =?4:7?

=?4;7?C =?4;73 =?4;78
41LL2 41LOUJP\2 63 =?4;73 6? =?4;7?

@B?7C =19>73 =?4:7? =?4;7?
41LL2 41LOUJP\2 =19>73 =?4:7? =?4;7? 6? @B?7

BdjVbcSdoc b_T\QiV^Yp _R Y]V^Qf `VaV]V^^lf5 `aYhݷ] ^V[_c_al] `VaV]V^6
^l] dcY\YcQ =1;5 `aYbSQYSQVc X^QhV^Yp bQ]Q5 Vb\Y b__cSVcbcSdojYV X^QhV6
^Yp ^V XQUQ^l pS^_7 3_c ^V[_c_alV caQUYgY_^^lV Y]V^Q `VaV]V^^lfC

∙ LL ‑ [_]Q^UQ SlX_SQ [_]`Y\pc_aQ pXl[Q BYD
∙ LOUJP\ ‑ `QaQ]Vcal U\p [_]`Y\pc_aQ pXl[Q BYD
∙ Laa ‑ [_]Q^UQ SlX_SQ [_]`Y\pc_aQ pXl[Q BY44D
∙ LaaOUJP\ ‑ `QaQ]Vcal U\p [_]`Y\pc_aQ pXl[Q BY44D
∙ LYYOUJP\ ‑ `QaQ]Vcal `aV`a_gVbb_aQ 1_Rlh^_ boUQ `_]VjQoc `aVU6

_`aVUV\ݷ^^lV ]Q[a_`VaV]V^^lV2D
∙ UM ‑ [_]Q^UQ SlX_SQ bYbcV]^_T_ \Y^[VaQ 1aVUQ[c_aQ bSpXVZ2D
∙ VJTN ‑ [_]Q^UQ SlX_SQ dcY\Ycl =1;5 b_ SbV]Y `QaQ]VcaQ]Y7

@_ d]_\hQ^Yo `VaV]V^^lV LL5 Laa5 UM Y VJTN Y]Voc b__cSVcbcSdojYV X^Q6
hV^Yp5 b`aQSVU\YSlV U\p UQ^^_Z bYbcV]l Y S UQ^^_Z bYcdQgYY7 8^QhV^Yp
_bcQ\m^lf `VaVhYb\V^^lf `VaV]V^^lf `_ d]_\hQ^Yo `dbcl7 CQ[5 `aY ^Q`Y6
bQ^YY V1;5fi<5 YX `aVUlUdjVT_ `QaQTaQeQ ]l ]_T\Y Rl `a_`dbcYcm bca_[d5
S [_c_a_Z XQUQݷcbp X^QhV^YV `VaV]V^^_Z LL5 S ^QUVWUV5 hc_ b__cSVcbcSdojVV
X^QhV^YV `VaV]V^^Qp `_\dhYc RVX ^QiVZ `_]_jY7

;a_]V cQ[Yf `VaV]V^^lf _RjVT_ ^QX^QhV^Yp5 S [QWU_Z gV\Y ]_Tdc Yb6
`_\mX_SQcmbp cQ[ ^QXlSQV]lV `bVSU_`VaV]V^^lVC

∙ 4I ‑ Y]p cV[djVZ gV\YD
∙ 4E ‑ Y]p `VaS_Z gV\Y YX b`Yb[Q XQSYbY]_bcVZD
∙ 4g ‑ SVbm b`Yb_[ XQSYbY]_bcVZ7

9b`_\mXdp Yf5 ]l ]_WV] `VaV`YbQcm ^Qi V1;569<5 b\VUdojY] _RaQX_]C
LOUJP\ F 67 6`1<<

=?4:7?C =?4:73 =?4:78
41LL2 41LOUJP\2 63 4E 6? 4I

=?4;7?C =?4;73 =?4;78
41LL2 41LOUJP\2 63 4E 6? 4I

@B?7C =19>73 =?4:7? =?4;7?
41LL2 41LOUJP\2 4g 6? 4I



?>9 @aY\_WV^YV <

?R_Rjݷ^^lV gV\Y

;Q[ ]_W^_ XQ]VcYcm5 S c_] SQaYQ^cV V1;5fi<55 [_c_alZ ]l ^Q`YbQ\Y S
[_^gV `aVUlUdjVT_ `QaQTaQeQ5 `aQSY\Q U\p bR_a[Y _R_Yf U_`_\^YcV\m^lf
]_Ud\VZ _[QXQ\Ybm b_SVaiV^^_ _UY^Q[_Sl]Y7 =_W^_ `_ZcY UQ\miV Y XQUQcm
_U^_ _R_Rjݷ^^_V `aQSY\_ `_bca_V^Yp _RkV[c^_T_ eQZ\Q U\p \oR_T_ ]_Ud\p5
^Q`YbQ^^_T_ ^Q pXl[V BY5 Ybf_U^lZ eQZ\ [_c_a_T_ Y]VVc Y]p b bdeeY[b_]
735 Q XQT_\_S_h^lZ eQZ\ ‑ Y]p b bdeeY[b_] 78C

57?C 573 578
41LL2 41LOUJP\2 63 4E 6? 4I

6b\Y cV`Vam XQUQcm b`Yb_[ U_`_\^YcV\m^lf ]_Ud\VZ b `_]_jmo `VaV]V^^_Z5
`_\dhY] b\VUdojYZ SQaYQ^c V1;5fi<5C

XKSVXM^UN\ F =?4:7? =?4;7?
LOUJP\ F 67 6`1<< 61>C9 6@541>D93

57?C 573 578
41LL2 41LOUJP\2 63 4E 6? 4I

@B?7C =19>73 41XKSVXM^UN\2
41LL2 41LOUJP\2 4g 6? 4I

CV`Vam U\p U_RQS\V^Yp [ `a_TaQ]]V ^_S_T_ ]_Ud\p ^Q] U_bcQc_h^_ U_RQSYcm
Y]p VT_ _RkV[c^_T_ eQZ\Q [ X^QhV^Yo `VaV]V^^_Z XKSVXM^UN\7 6b\Y `VaVhYb6
\V^YV ]_Ud\VZ hVaVX Y]V^Q _RkV[c^lf eQZ\_S `aVUbcQS\pVcbp ^VVbcVbcSV^6
^l]5 ]_W^_ XQ]V^Ycm `VaSdo bca_[d V1;5fi<5 b\VUdojY]Y USd]p bca_[Q]YC

\[LVXM^UN\ F =?4:73 =?4;73
XKSVXM^UN\ F 41\[LVXM^UN\C73F7?2

8Q`Ybm 41\[LVXM^UN\C73F7?2 _X^QhQVc5 hc_ ^dW^_ SXpcm X^QhV^YV `VaV]V^^_Z
\[LVXM^UN\ Y S [QWU_] Sf_UpjV] S nc_ X^QhV^YV b\_SV XQ]V^Ycm bdeeY[b 73
^Q 7?7

@bVSU_gV\Y

DcY\Ycd =1;5 ]_W^_ Yb`_\mX_SQcm ^V c_\m[_ U\p `_bca_V^Yp eQZ\_S5 ^_
Y U\p Sl`_\^V^Yp `a_YXS_\m^lf UVZbcSYZ7 5_RQSY] [ ^QiV]d eQZ\d USV
U_`_\^YcV\m^lV gV\YC

BE>C @B?7
78@B?7

3<51>C
B= 66 37? @B?7

CV`Vam `_ [_]Q^UV =1;5 BE> dcY\YcQ =1;5 `a_YXSVUݷc5 Vb\Y ^dW^_5 bR_a[d
^QiVZ `a_TaQ]]l Y XQ`dbcYc V5ݷ Q [_]Q^U_Z =1;5 3<51> ]l b]_WV] _hY6
bcYcm aQR_hdo UYaV[c_aYo _c _RkV[c^lf Y Yb`_\^pV]lf eQZ\_S 1^Q`aY]Va5
Vb\Y ^Q] `_^QU_RYcbp `a_YXSVbcY bR_a[d `a_TaQ]]l b ^d\p Y\Y `_UT_c_SYcm
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