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' VHC �)( XFPJbaPJIMWYNHl!PJR.lJI9GJEHVHZ�GJI9PJZMC"R@IMPJL�KMVHCDX�VHGJNHNHCFb7GJZMZ9WalJNHL�C�N¹K:EHIMP+*HbYCFL-,^VHWYX�V�L�Pi[HCFbYZ:KMVHC

C/.�XFWaCFNHX�e PJR"GJZMZMWYlJNHWaNHl GJN WYN¹KMC�lJIMGJb0*HI9PJGJ[HXFGJZMKÅX�VHGJNHNHCFbÏK9PÚCFGJX�V PJRÏZMCFdJCFI9GJbQZMKMGJK9WaPJNHZÅZMP KMVHGJK
WaNOKMCFI9R@CFIMCFNHXFCÉWaZ:G�dJPJWa[HCF[.p21fN¹K9CFIMR@CFIMC�NHXFCîPiX�XF_HIMZ�,^VHC�N�KMVHCDZMCFEHGJI9GJKMWaPJN�PJR2X�VHGJNHNHC�baZQPJR.K3,	P!NHCFGJI4*Oe
ZMKMGJK9WaPJNHZ2R@GJbabYZ�,�WaK9VHWaN�KMVHC �5( Z9CFK¶g�G�NHPJN ( NHC�lJGJKMWadJCÎWaNOKMCFlJI9GJbJZMCFK.XFPJN¹K9GJWaNHWaNHl76qp�8"GJbYC09aw;:+<�R@PJIML�_HbYGJKMCF[
KMVHCÏX�VHGJNHNHCFb�GJZMZMWalJNHL�CFNOK'EHIMP+*HbaCFL _HZMWaNHl�lJIMGJEHVHZ=*¹eÅI9CFEHIMCFZMC�N¹KMWYNHl!CFGJX�V�Z9KMGJKMWaPJN�GJZ	G�dJCFIMKMC;>�GJNH[
XFPJNHNHCFX�KMWaNHlÏGJNOeDEHGJWaI.PJRiNHCFGJI?*¹e�ZMKMGJKMWYPJNHZ@*OeDGJN*CF[HlJCJpTk d�GJbaWY[*X�VHGJNHNHCFbOGJZMZMWalJNHL�CFNOK�ACBEDGFHD%,^WYKMVHPJ_HK
WaNOKMCFI9R@CFIMCFNHXFC;IQWaZ'X�GJbabaC�[%G �5( XFPJbYPJIMWaNHlqp2J*WYdJCFN�G �5( ZMC�K¶giG �LKNM�O/PQOSR BGTVU"PJR.G!ZMWaL�EHbaCDlJIMGJEHVXWYACZ2[S\]I
WaZ�G�R@_HNHX�KMWaPJN_^Um`ZaACW5Icb dfe ZM_HX�V�KMVHGJK�WaRhg;i�[?j"k]l�\aAmW5I¶giKMVHC�Nonp^2Aqi%I@rs^2AqjVItn&ul � p
' VHCÅC/.�X�WaCFNHXFe PJR�G�d�GJbaWY[ X�VHGJNHNHCFb	GJZMZMWYlJNHL�CFNOK�PJI �5( XFPJbYPJIMWaNHl_^ X�GJNv*³CÕL�CFGJZ9_HIMCF[w*¹e KMVHC

xmy&z TL,�VHWaX�V�WYZ¬KMVHC:[HWq{³CFIMCFNHXFC�PJRqKMVHC'baGJIMlJC�ZMK¬GJNH[�Z9L�GJbabYCFZMKÎNO_HL�*�CFIMZªWaN|g+^2AqjVItn j}l�ZaACW~I�k±p�J*WYdJCFN
� GJNH[}W�g�KMVHC �LK xmy&z T OE� W�g�[HCFNHPJK9CF[a*OeY�����cACW5I�gJWYZ>K9VHC�L�WaNHWYL�_HL Z9EHGJN�GJL�PJNHl�GJbab �)( XFPJbaPJIMWYNHlJZ
PJR�W�p:hjC�K]���*³C�KMVHC �5( ZMEHGJN PJRÎKMVHCîX�PJL�EHbaC�KMC�lJIMGJEHV�PJN��ädJCFIMKMWYXFCFZ¶p��QG+*HWYNHP�,�WaK4�*GJNH[_�>IMPJ_Hbq>
9ru+6+<7GJNH[�J*IMWYlJlJZ^GJNH[]h.Wa_�9awJw;<7EHIMP�dJCF[]K9VHGJK^KMVHC z/x�����y"� O � B MfM�O/PQO/R BQTVU�F�� M BEF4T M � O?�Î� g
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C/>¹WaZMKMZ«GJNH[�WYZ	G�IMGJKMWYPJNHGJb�NO_HL�*�CFI�ph1fN�GJ[H[HWaKMWYPJN.g�JÉIMWalJlJZ	GJNH[�h.Wa_�9awJw;<qEHIMP�dJCF[�KMVHGJK	KMVHC O y�� B �f���
� B��~F R F4T M F x F�� � F4T M F¡ }�¢�£g+��� e%¤ r�����k

���¥ ¤ WYZ>CFdJC�N¹KM_HGJbYbaeßE�CFI9WaPi[HWYXtp�¦"PJKMC�KMVHGJK§,^VHCFN � �£g�6¨k±g
�5( XFPJbYPJIMWaNHl^WaZTK9VHC«ZMGJL�C«GJZ.IMCFlJ_HbaGJIjdJCFIMKMC;> ( X�PJbaPJIMWYNHlqg¶GJNH[îWYKjWYZTCFGJZ9e�K9PQZMCFC«WaN*K9VHWaZTX�GJZMCtg+�fA � I¡� wJp
©qPJI�GJNOe�PJKMVHCFI �)( ZMCFKMZ0,^WYKMV�GJK^bYCFGJZMK:PJNHCÉE³PJZMWaK9WadJCDWaNOKMCFlJCFI�g��fA � I7ªäuqp ' VHCÉEHGJI9GJL�CFKMC�I~�fA � I�WYZ
GJbaZ9PßI9CFbaGJKMC�[%KMPßG!N¹_HL�*³CFIQK9VHCFPJIMeÅEHIMP+*HbYCFL«9awJgYw;¬+<ngONHGJL�CFbaeOgO[HCFNHZMWaKfeÕPJRjZMC/i_HC�NHXFCFZ7,^WYKMV%L�WaZMZ9WaNHl
[HWq{³CFIMCFNHX�CFZ¶p�©qPJI^[HWYZMXF_HZMZ9WaPJN]G+*³PJ_HK^KMVHWYZQIMC�baGJKMWYPJNHZMVHWaE.g�,	CÉIMCFR@CFI^KMVHC*I9CFGJ[HCFIQK9P�9awJw;<p
J*WYdJCFNüG ZMCFK¯® PJRîE�PJZMWYKMWadJCUWaNOKMCFlJC�IMZ¶gÏXFGJbabYCF[ � B x��°z T M F x F � PJI�® K x F � gQKMVHC � B x��4z T M F�U R z?y�±

WYAmd�[S®YI*VHGJZîGJZîdJC�IMKMC/>UZMCFKîGJbYb>WYN¹K9CFlJCFIMZYdÅgjGJNH[ K3,	P�dJCFIMKMWYXFCFZîGJIMC�GJ[t²×GJXFCFNOK�WaR'KMVHCFWYIîG+*HZMPJbY_HKMC
[HWq{³CFIMCFNHX�C�WaZDWYN³®]p]1fNOKMIMP¹[H_HXFCF[´*Oe�µ«lJlJbYCFKMPJN.g"µ>IM[�¶PJZ¶g�GJNH[ `�·¹WabaK9PJNo9 v+<ng�KMVHCßZMKM_H[He�PJRª[HWaZ9KMGJNHXFC
lJIMGJEHVHZL,«GJZîL�PJKMWYd£GJK9CF[´*Oe KMVHC�EHbaGJNHC ( XFPJbaPJIMWYNHl]EHIMP+*HbYCFL PJRc¸HNH[HWYNHl�KMVHCÅL�WaNHWaL�_HL$N¹_HL�*³CFI�PJR
XFPJbYPJIMZ�K9P XFPJbYPJI¢¹0º£g>GJbab:KMVHC%E�PJWYN¹KMZßPJNäKMVHC�µ«_HXFbYWa[HCFGJN EHbaGJNHCtg>Z9PÚKMVHGJKßE�PJWaNOKMZY,^WYKMV _HNHWYK�[HWYZ (
KMGJNHXFC�IMCFXFCFWYdJC�[HWq{³CFIMCFNOKÕXFPJbaPJI9Z¶p ' VHC]EHbaGJNHC ( XFPJbYPJIMWaNHl EHIMP+*HbYCFL WYZÅC/i_HWYd£GJbYCFNOKÅKMPÚ[HCFK9CFIML�WYNHWaNHl
» AC¹ º [Sg±wHk�I�giKMVHC*X�VHIMPJL�GJKMWaXîNO_HL�*�C�IÏPJR¬KMVHC*[HWYZMKMGJNHXFC*lJIMGJEHVX,�WaKMV]dJC�IMKMC/>�ZMCFK~¹ º GJNH[¯®¼�½g±wHk±p
k"baK9VHPJ_HlJV�WaKªWaZ§·iNHP�,�N�KMVHGJK§:a¾ » AC¹ º [Sg±wHk�I�¾s¿}A49Yw�uqgqw�x+<ÀI¶g�KMVHC�C/>iGJXFKªd�GJba_HCQI9CFL�GJWYNHZ>_HN�·¹NHP�,�N.p
' VHCÅX�VHIMPJL�GJKMWYXÅNO_HL�*�CFI�PJR'[HWYZMKMGJNHXFCÅlJI9GJEHVHZ » Amd�[S®YI*R@PJIî[HWÀ{�CFIMC�N¹KY® ( ZMCFKMZîVHGJZÁ*�CFCFN ZMK9_H[HWaCF[
C/>¹KMCFNHZMWYdJCFbae�9ruqg�¬qgÂ ( w;6qg2w�uqgiu+¬ ( u+¿+<p
k [HWaIMC�XFKÕXFPJNHNHCFXFK9WaPJNÃ*�CFK3,	CFC�N �5( XFPJbYPJIMWaNHlJZ�GJNH[ [HWaZMK9GJNHXFC lJIMGJEHVHZ�WaZ�EHIMP�diWa[HC�[Ä*OeäKMVHC �5(

lJIMGJEHVHZ5,�VHWaX�V4VHG�dJCf*�CFC�N4_HZMC�[4GJZDGJN C/{�C�XFKMWadJC!KMP¹PJbTWYNUK9VHC�ZMKM_H[He�PJR �)( XFPJbaPJI9WaNHlJZY9awJw ( w;¬+<np0©qPJI
GUlJWadJCFN �)( ZMCFK¶gÎbaCFK|®Å� � rÆg�6¨k±gÎKMVHC �ÁK U R zEy�± [HCFNHPJKMC�[ GJZ|W~�'gÎWYZßK9VHC%XFPJL�EHbaCFL�CFNOK�PJR^KMVHC
ZM_�*HlJIMGJEHV�PJRjKMVHC*[HWYZMKMGJNHXFCÉlJIMGJEHV¯W	ACd�[S®YI�WaNH[H_HXFCF[�*Oe�KMVHC*dJC�IMKMC/>�ZMCFK�dfe�Ç�g�6¨k±g

W���� WYACd e Ç�g�6¨k+[ � rÈg�6¨k�I�[
,�VHCFIMC W [HC�NHPJKMCFZ�KMVHCÕXFPJL�EHbaCFL�CFNOK�lJIMGJEHV PJR0W�p ' VHC �ÁK U R zEy�± OE�}O/R � F R �:gj[HCFNHPJK9CF[ GJZ	W �� g
WaZ!KMVHC�ZM_�*HlJI9GJEHVäPJR~W�� WaNH[H_HXFC�[s*¹e K9VHC�¸HIMZ9K]� dJCFIMK9WaXFCFZ�g=g�6¨[�wH[�u¨[N¬¨[SÉSÉSÉ4[?�´r wHk±p ' VHCFIMCFR@PJI9Ctg
W �� � W	ACÊ¡��[ � rsg�6¨k�I¶g�,�VHCFIMCfÊ2�][HCFNHPJK9CFZQKMVHCÉdJCFIMKMC;>�Z9CFK~g�6¨[�wH[�u¨[SÉSÉSÉ°[?��rüwHk±p
1fN `HCFXFKMWYPJN uqg@,	C},�WababªEHIMP�dJCÅR@PJI�GJNOe lJWadJC�N �)( ZMCFK¶gLËG�fA � ICÌ�WYZîG�baP�,	CFIL*³PJ_HNH[ PJR » ACd�[S®YI¶g

EHIMP�diWY[HCF[v®Í� � rÎg�6¨k±p��QG+*HWaNHP�,�WaK4�ßGJNH[��«I9PJ_Hbq>v9ru+6+<¬EHI9P£dJCF[ K9VHGJK�K9VHC�XFbYWqi_HCßNO_HL�*�CFI¢A�KMVHC
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baGJI9lJCFZMK«NO_HL�*�C�I�PJR7dJC�IMKMWaX�CFZ	PJR7G�XFPJL�EHbaCFKMCQlJIMGJEHV�I	PJR@WYAmd�[S®YI¶gO[HCFNHPJK9CF[�GJZ¡Ò)ACÊ�[S®YI¶g�WaZ	G�bYP�,«CFI
*�PJ_HNH[�PJR]ËG�	A � ICÌL,�VHCFN � �Ó®Îrwg�6¨k±p ' VHC�IMCFR@PJIMCtgiR@PJI:GJNOe�®]gibaC�KMKMWaNHlY®½� � r³g�6¨k±g¨,	CDVHG£dJCJm

Ò)ACd�[S®YI�¾-ËG�fA � ICÌ	¾ » ACd�[S®YI A9w;I
' VHC�GJK9KMGJWaNHG+*HWYbaWaKfeUPJR^K9VHCÕZMVHGJIMEHNHCFZMZ�PJR�*�PJKMV WaNHC;i_HGJbaWYKMWaC�Z�WaNÄAMw;I�G+*�P�dJCÕR@PJI!ZMPJL�C�R@GJL�WabaWYCFZ�PJR
�5( ZMCFK9Z�,�WababÔ*³C*EHIMC�ZMCFNOKMCF[.p
`HCFXFK9WaPJN�¬ÕWaZQ[HCFdJPJKMCF[ KMPÕKMVHC�X�GJbaXF_HbYGJKMWaPJN]PJRÎKMVHC*X�VHI9PJL�GJKMWYX�N¹_HL�*³CFI"PJRÎ[HWaZMKMGJNHX�C�lJIMGJEHVHZ"R@PJI

KMVHC�® ( ZMCFKMZ�PJRDKMVHC R@PJIML ® � g±wH[SÉSÉSÉ�[?Õ�k�rÓg+Ö�k±g0Ö×¾ØÕ pÙµ«GJIMbYWaCFI�IMCFZM_HbYKMZ�R@PJIÕKMVHWaZÕR@GJL�Wabae
PJRÁ® ( ZMC�KMZ�,«CFIMC P+*HKMGJWaNHC�[Ã*Oesµ>lJlJbaCFKMPJN.g�µ«I9[�¶PJZ¶g:GJNH[ã`�·iWYbaKMPJN×9 v+<np BDCFNHPJKMWYNHl » ACd�[S®YI},�VHCFN
®¼�Úg�6¨[�wH[�u¨[SÉSÉSÉ°[?Õ�k7rÈg+Ö�k	*Oe »"Û AqÕ´[SÖ¨I¶g±KMVHCîZ9GJL�C*GJ_HK9VHPJIMZÏZMPJbYdJCF[]KMVHCîX�GJZMCfÖ	� wJgHEHGJIMKMWaGJbYbae
ZMPJbYdJCF[�KMVHC�XFGJZMC�Öf�ôuqg�GJNH[�EHIMP£d¹Wa[HCF[�lJCFNHCFIMGJb0_HEHE³CFI«GJNH[�baP�,	CFI§*�PJ_HNH[HZ�9rv+<np�Ü C0,�WabYb±ZMVHP�, KMVHGJK
WaR � �Ýg�6¨[�wH[�u¨[SÉSÉSÉ°[?Õ´k�rÃg+Ö�k±g³KMVHCFNUR@PJIDGJN¹e]P¹[H[ WaNOKMCFlJCFIÁÖ�g »"Û AqÕ´[SÖ¨I7� Ë��	A � ICÌ�� Ë4Þ eàßte%¤º Ì
ACBEDGFHD:ZMVHGJIMEHNHCFZMZDR@PJI"KMVHC�Z9CFXFPJNH[ WaNHC/¹_HGJbaWYK×e�WaNáAMw;I�ppI�µ�>iGJXFKQd£GJbY_HCFZÏPJR »&Û AqÕ�[SÖ¨IQR@PJI)Ö|��uqgqGJNH[
:¨[�GJNH[�EHGJIMKMWYGJb7ZMPJba_HKMWYPJNHZQR@PJI^PJKMVHCFIQC�dJCFN�d£GJbY_HCFZQPJRhÖ�GJIMC*P+*HK9GJWaNHCF[.p�Ü C*EHIMCFZ9CFN¹KQKMVHCîEHIMP¹PJR@Z�*Oe
[HCFL�PJNHZMKMIMGJKMWYNHl�E³CFIMWaP¹[HWaXÉPJEHKMWaL�GJb7XFPJbaPJIMWYNHlJZ0,�WaK9V�KMVHC x���z P�P F x�� ·¹NHP�,�N]E³CFIMWaP¹[HZ¶p
' VHC%GJ_HKMVHPJIßVHGJZßIMCFXFCFNOKMbYe<[HWYZMXF_HZMZ9CF[ KMVHC�IMCFZM_HbYKMZ�PJR^KMVHWaZ!GJIMKMWYXFbaC�,�WaKMVvJ*CFI9GJIM[ \�VHGJNHl GJNH[
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