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j �RG*i$NQV+n�UWP�G�g�CO^`^qS\[�G0i$NQP�kQGJI�S�G�ghdQI\COV;VXCOI\KRU`P�S\N;NQP�G�NYkOG�I\CO^`^qdOILCFVoVXCFI<k

j �RG�dOG�P�GJILCYS\G�g�C3E|CFILKTG�ID�tU`S�[�CoK�NOE�[]UWKTS�UciJCFS�G�g�E]COI\K�GJI_dOG�P�GJILCYS\NOI<k

j �RGXK�e]iJiJG�K\K{pre�^W^W~�E]CFILK�G�g¥�uVoUW^`^WU`NQP�^`UWP�G�K�NOp_¼R���fóÎiJNvgvGXCOK*C�S�G�K{S<kD°rS�[�UcK�S�G�K{S
�DCQKRE|COK\KTG�ghUWVoV;G�gvUcCYS�G�^`~�³$w

�_[�UcK§G$�qNOI�S§S\N�NO�*e]K�CFnHNOe�SZ}?�DGJGJ�vK§UWP+S\NFS\CO^�°ÅS{�DN�EHGJILKTNQP]KL³jzYUWP]i$^We]gvUWP�d*i$NQP]K{S\I�e|ijSTm
UWP�d�S\N�NQ^WK�zHS�G�K{S\U`P�d�S�UWVoGOzqG$SLiFw���S��DCQK�gvNQP�G0prNQI�}Qavw bObQbXð�Ê�Ì�NO^W^cCFI�w�· G3[]G�CFILg�prI\NOV
�ZI\UciJK\KTNQP0S�[|CYSDBRNOILgvG�^`^]Í I\GJG�Pu°rS�[�G_prNQe�P]gvG�I9NFpHS�[�G�iJevSTS\U`P�d*G�gvdOG_I\GJG�P�dOUWP�GJG�I�UWP�d�i$NQV3m
E]COP�~XùtG�COK�NOP�UWP�d�³�VXCOgvG C0n]CO^`^`m�E|CFI\�3G�K{S\U`VXCYS\G�NOp�C*prG��ÉVoU`^W^`UWNOP�ð�Ê�Ì�NO^W^cCFI�w�½?G�S\NO^cg
e]Kt^cCYS\GJI_S\[]CYS?}Oa�w bQbOb;ð�ÊuÌ�NO^W^WCOIt�DCQK�ÓqÙYêµëQèÅÓ�Ô�prNQI�KTe|iL[uC;dOILCFVoVXCFI�w
��N0dOUWkOG�~ONOe�COP�UcgvG�C+NFpxS\[�G?^WU`VoU`S�G�ghi$NQVoE�^`GJÂvU�S{~oNFpxNQe�I_KTNQ^`evS\U`NQPxz�[�GJI\GO� KRK�NOVoG�NOp
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��P=S\[�UWK��_Cl~��DG+I\G�iJNYkOGJI\G�ghS�[]G3VXCY�{NQI�U`S{~uNFp9S�[]G3�ObQbOb�ÈõE�I\Nvgve]i$S�UWNOP�I\e�^WG�K�UWP�COP
CYpÅS\GJI\P�N�NOPxwo�_[�GXI\G�KTS NOpRS\[�G;S�UWVoGX�DCQK�P]G�i$G�K�K\CFI\~�S�N�n�e]U`^cg NOP�GoNFpRS�[�Gha�COK\K�GJV+n]^`~
K�G�ijS\NOI§dOILCFVoVXCFILKJz�S\[�G_NYkOGJILCF^W^OdQI\COVoVoCOIR°µi$NOV3n�UWP�U`P]d CO^`^�S\[�GDK�G�i$S�NQI§dQI\COVoVoCOI\KL³jzYCOP]g
S�NXgvN3S�[]G�S�G�KTS�UWP�d|wZy�P�S�NQE�NOp�S\[]CYSt�DG dQGJP�G�I\CFS�G�g�Coi$NOVoE�^WG$S\G��RG�nvm�G�P]CFn]^`G�g�kOG�I\K�UWNOP
NFp�S�[�G�À_ñ��¬gvG�K\i$I\UWEvS�UWNOP£S�[]CFShi$NQe�^Wg¡K�GJI\kOG�COK;n]COK�UcK;prNOI�C i$NOVoE�^WG$S\G�CFP]g¡i$NQI�I\G�i$S
VXCFP�e]CO^µw
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P �_[�GJI\G�UWKtCoi�COK�G �t[]GJI\G NQe�I�K�NO^WevS�UWNOP�gvN�G�K�Px� S�[�GJ^WE�~QNOexw���p�~ONQe�^WN�NQK�G
CF^W^�iJNOVoE�UW^`G�I\KtCOP]g�CF^W^x^WCOP�dOe|CFdOG I\G$prGJI\GJP|i$G�VXCFP�e]CF^cKDprNOI?~ONOe]Itn�e]K�U`P�G�K�KtiJI�U`S�UciJCO^�K�NFpÅSTm
�_CFI\G=~ONOe®[]ClkQG�C�E�I\NOn�^WGJV�wõ��NQI�ztU`p+CF^W^tS\[]CYSuUWKhdONOP]G�CFP]g®~QNOe¤V+e|K{S�CQg�CFE�S�S�[�G
K�NFpÅS{�_CFI\G+CFP]g�iJCOP�P�NFS�I\G�K�NOI�S?S�N�ª�COE�E�UWP�dhS\[�G;n�U`P|CFI\U`G�KJz�~QNOe�[]ClkQG+P�N�iL[�NQUWiJG+n�evS S�N
i$NQP�kOGJI�S�wuÊ�N�~ONQe�P]GJG�g�C�E|CFILKTG�I�z§CFP]g�K�U`P]iJG�CF^W^fkYCF^We]COn�^`GX��P�NY�t^WG�g�dOGXKTNQe�ILi$G�K S\[]CYS
i$NQe�^cg�E|N�K�K�UWn�^`~�iJNOP�S\COU`P�C�dOILCFVoVXCFI3COI�GhP�NOP�GJÂvUWKTS�G�PQS�z�S�[�G�I�G�UWK3P�N KTNQ^`evS\U`NQP.NFS\[�GJI
S�[|CFP��tI\U�S\U`P]d�CXE]COI\K�GJI�n�~�[]COP]g�w ·�G3[]ClkOG+P�GJkQGJI?G�P]i$NQe�P�S�G�I�G�guS�[�UcK�K�U`S�e]CFS�UWNOPxzqn�evS
BDCFEHGJILK;MONQP�G�K+VoCOU`^WG�g�e]K+S�[]CFS�©�«\��NQI3C¥K�UWdOP�U`Ã|iJCOP�S3P�e�V+nHGJIoNOp?CFE�E�^WUciJCYS\U`NQP]K3�tU�S\[
��}O�ÞE]I�NQn�^`G�VXKJzRS�[�G�i$NOVoE�UW^WGJILKoVoCl~�P�N�^`NQP�dOG�IXn|G�ClklCOU`^cCFn]^`G�GJU`S�[]GJI�nHG�i�CFe]K�G�S�[�G
i$NQVoE]CFP�UWG�K3S\[]CYS��tI\NFS\GhS\[�GJVÜ[]ClkOG�dONOP]GuNQevSXNFp n�e]K�U`P�G�K�K;NQIoprNOIoNFS\[�GJIXI\G�CQKTNQP]KJw ­
��NQITS\e�P]CFS�GJ^W~XS\[�UWK?�DCQK_P�NFS_S\[�G+iJCQKTG*CFS?�ZI\UWi�K�K�NOPxw9�_[�UcKt�_COKDNOe]I?KTG�i$NQP]g�CFSTS\GJVoEvStS�N
NOn�S\CFUWP�CX¼f���fóËdOILCFVoVXCFI�����»Y��wf��P�C3Ã]ILKTStCFSTSLCOiL�¥�`���vz���a����DG p±CFUW^`G�g�S�NXI\G�i$NYkQGJIRS�[�G
¼f���ZóádQI\COVoVoCOI*prI\NOV NOPvm�^WU`P�G�¼f���fóáVXCFP�e]CO^WK�w¥�_[�N�KTG�VXCOP�e|CF^cK0�DGJI\G�P�NFS;dON�Nvg
GJP]NOe�dQ[XS�N;I�G�i$NQP]K{S\I�e|ijSfS\[�G ^WCOP�dOe]COdOG?prI�NQVuw9ÀDevSDprI�NQVÎS�[�G�i$NQVoE�U`^WGJI_K�NOe�ILi$G�KfU`SD�_COK
G�CQKT~�VoG�CYS�w�y�P]i$G*~QNOe=I\G�CO^`UWªJG�S\[]CYS�S\[�UcK?UcK?C�K�NO^WevS\U`NQPuU`S K�GJG�VXKtS�Nhn|G0e]^�S\I\CoS\I�UWk�UWCO^µw
¯?K�NOP]G0I�G�k�U`G��RG�I?NFp��`�J»Y��EHNOUWPQS\G�g=NQevS�z_«TS�[�G3I�G�CF^�iJNOP�S�I\U`n]evS�UWNOP�[]GJI\G0UWK�EHGJI\[]CFE]K�S�[�G
GJP�S\U`I\G*VoG�iL[]COP�U`ª�CYS\U`NQPuNOp�S�[�G0E]I�Nvi$G�K�KtprNOI?CoI\G�CO^�KT~vKTS�G�Vuz|�tU�S\[�NOe�S?I�G�KTNQITS\U`P]d3S\NhCFP�~
VXCFP�e]CO^�K{S\GJE]K�k�COP]g3S�[�G?I�G�COK�NOP0prNQI9S�[]GJUWIfKTe|iJi$G�K�K�UcK9n]CQKTUciJCO^`^W~0S\[�GtdOG�P�GJILCF^�COn]K�GJP]iJGDNOp
KTS�I\NOP�do� dQI\COVoVoCOIT��I\G$m�GJP�dQU`P�G�GJI\U`P]dtS�N�NO^cK�ILCYS�[]GJI§S�[]COP+S\[�GtgvGJG�E�P�G�K�K§NFp|S�[�G�U`I9UWP]K�U`dQ[�S�w ­
· G+�DGJI\G+kOG�I�~�[]CFE]E�~��tU`S�[¥S�[�G�KTG;¨Qe|CF^WU�Ã|i�CYS\U`NQP]KJ©RS�[]UWK VoG�COP]KtS\[]CYS�ÒYÓcbOÙYÓHÖoi�CFP¥g�N
U`S�zHU`P]iJ^`e|gvU`P]d�e]K�w?Ê�S�UW^`^�S�[]G0NOn�k�U`NQe]K�K�NO^WevS�UWNOP=UcK�NOpÅS�G�P=NYkOGJI\^WN�NQ�OG�g�wR�]NOI?UWP]KTS\COP]i$GQz]UWP
ð?K�GJP]G$SfgvUcK�iJe]K\KTUWNOP]K§NQP3[�NY��S�N�NOn�S\CFUWPodOILCFVoVXCFILKxprNQI9G$ÂvUcK{S\U`P�d*K�NOe�ILi$G_i$NvgvGQzQÊ�EHGJP]iJGJI
ùte�d�CFnHGJI0°µC3I\G�K�G�COI\iL[]GJI_COijS\U`kQG�U`PuS�[]G*I�G�kOGJILK�G�G�P�dOUWP�GJG�I�UWP�d3Ã]GJ^cg]³_K�e�dOdQG�KTS�G�g�S\N;^WN�NO�
prNOI9^WUWP�dOe�UcKTS�UcitKTNQ^`evS\U`NQP]K�zYP]CFVoGJ^W~0S\N�dOGJP]GJILCYS�GDdOILCFVoVXCFILK�prI�NQVõS�[]G�KTNQe�I\iJGDiJNvgvGtNOP�^W~Oz
UWP�S�[�G�K�COV;Gh�DCl~�^`UWP�dOe]UWKTS\K0S�I\~¥S\N�dOG�P�GJILCYS\G�C=dOILCFVoVXCFI*prI\NOV C=E�UWG�iJG�NFptP]CFS�e�ILCF^
^cCFP�dQe]CFdQGOw®�_[�UWKoUcK�C ^cCFnHNOI\U`NQe]KoCFP]g£GJI\I�NQI3E]I�NQP�G=CFE�E�I\NQCQiL[�^WG�CQgvU`P]d¥S\N.C¥S\NFSLCF^W^`~
e]K�GJ^WG�K\KfdQI\COVoVoCOI °±U�p�CYStCF^W^c³$w9ùtG�i�CF^W^q¼fI�G�V¿Ì?G�klCOP�n�e��t[]N+I\GJe]K�G�ghE]CFILKTG�I�ÙFÕvêö×qÕvê9prNOI
CFP|CF^W~�K�UcK0n�evS�iJNOe�^cg�P�NOSogvN CFevS\NOVXCYS\G�g�VoNvgvU`Ã|iJCFS�UWNOP]K�w�½�G��RNQI��QG�g�CYS;S�[|CYS;S�UWV;G
prNOI*¯9�tà*��z�K�NhE�I\G�K�e�VXCFn�^W~Oz�[]G3[]CQg¥CQiJi$G�K�K?S�N�S�[]G;K�NOe�ILi$G�K?NOpZS�[]G�BtÈ*È�iJNOVoE�UW^`G�I�w
Ê�S\U`^W^�[�G*gvUcg�P�NOS_dQNFStS\[�G*UWg�G�C3S�NXGJÂ�S\I\CQijS_S�[]G0ÀDñ��£COP]g�dOGJP]GJILCYS�G*K�GJVXCFP�S\UWi�COi$S�UWNOP]K
K�E|G�i$UcCF^WU`ª�G�gXS\N;COP]CF^W~�ªJG CFP]ghV;NvgvU`pr~�BtÈ*È¹^WGJd�COi$~XK�~vK{S\GJVXKJw9½?G��_COKRE�^WG�COK\CFP�S\^`~XK�e�ITm
E�I\UWK�G�gon�~3NOe�IDCFE�E�I\NQCQiL[xzF�t[�UciL[X[�G?g�e�n�nHG�ghÔOØ�ÒYÛ;ÛXÒYØ�ãjê�ÖLÒYÑöèÅÓ�ÔFw9�_[�G�EHNOUWP�Sf�DG��DCOP�S
S�NhVoCO�OG0[]GJI\G*UWK?S�[]CFS�S�[]G3K�GJGJVoUWP�dO^W~�S�I\U`k�UcCF^�K�NO^WevS�UWNOP=UcK?COE�E]COI�G�PQS\^`~�NYkOG�I�^WN�NO�OG�ghn�~
K�E|G�i$UcCF^WUWKTS\K�w_·�G*S\[�UWP��uS�[�G+K�NO^WevS\U`NQP=UWK�CQKtS\I�UWk�UWCO^�COK�CoVoCFS\iL[�nHNlÂqwtÊ�NQV;G�NOP�G+[]COg�S�N
UWP�kQGJP�S*U�S+K�NuS�[]CFS*NFS�[]GJILK*i$NOe]^Wg¥S\CO�OGoU�S*prNQI*dOILCFP�S�G�g�wo�xG$S�� K p±CQi$GXU`S�z��t[�GJP��_COK�S�[�G
^cCOKTS S\U`VoGX~QNOe ^`N�NO�QG�g�CYS0CuVoCFS\iL[�nHNlÂ�U`P S�NOS\CO^ZgvGJkQNFS�UWNOP�COiL��P�NY�t^WG�g�dOUWP�dXS�[]G�gvGJG�E
UWP]KTUWdO[�StNFp§S�[]UWKtUWP�kOG�PQS\U`NQP|Ý
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Ê�NQV;G+NFp9NOe�I�i$NO^W^WG�CFdQe�G�KDprG�^�S�CX^WU�S�S�^WG*prN�NO^WG�g�n�~hS\[�G0I\G�K�e�^`S\K?g�UWK\i$e]K\K�G�guU`P Ê�G�i$S�UWNOP���©
«{S\[�GJ~q� I�GDP�NOS�I\G�CO^`^W~0i$NQP]KTS�I\e]ijS\U`P�d�C E]CFILK�GJI�z�S\[�GJ~+NOP�^W~+i$NQP�kOGJI�S§COP3GJÂvUWKTS�UWP�d�NOP�GQw�½?GJ~
�DG;i�CFP¥gvN�S�[|CYS�zqS\N�N]²*ñ�NY�ËS\I�~=U`S �tU`S�[]NOevS�S�[]G;iJNOVoE�UW^`G�I�w ­É��P]g�GJG�gxzxCYS Ã]I\KTS*KTUWdO[�S�z
ÓHÙFê�[|Clk�UWP�d S�[]UWK9kYCO^`e]COn�^WGD��P�NY�t^WG�g�dOGtKTNQe�ILi$G_ClklCOU`^cCFn]^`G_UcK9C*gvU��qGJI\GJP�SZUcK�K�e�G*°±CFpÅS�G�IfCF^W^µz
�DG�p±CFUW^`G�g�gvNQU`P]doS�[�UcKt�tU`S�[uprNOI?¼R���fó ³jw�½?NY�RG�kOG�I�z��DG*^`G�CFI\P�G�ghS�[]CFStS�[�UcK_p±COU`^We�I\G �_COK
P�NOS3gve�GoS\N=S�[�GoS\N�NO^cK�S�[]CFS+�DG�gvGJkQGJ^WNOEHG�g�z§n�evS3g�e�GXS�N�S\[�G�P]CFS�e�I\GXNFp_E�I\NOE�I\UWG$S\COI�~
VXCFP�e]CO^WK�©�U`S\K�CFe]g�U`G�P]i$G;UWK�K�Nh^WU`VoU`S�G�g�S\[]CYS�VXCY�{NOI NOVoUcK�K�UWNOP]K iJCOP�dONue�P�P�NOS�Uci$G�g=prNOI
C;^`NQP�d;S�UWVoGOwZ·¤[�G�PuS�[�G�I�G�UcK�C;^WCOI�dQG COe]gvUWGJP]iJG�prNQI?C;VXCFP�e]CF^qS\[�UWP�dQK_^WN�NO�hgvU`�qGJI\GJP�S�w
��P�COP�NFS\[�GJIDS{�DNFm��RG�GJ�;G$�qNOI�SD�DG I�G�i$NYkOG�I�G�g;S�[�G Á Ê�Bty À�y ������� ôl�xdOILCFVoVXCFIfprI�NQVáC
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K�G�K\KTUWNOP]K�zQS�[�G�E�I\Nvi$G�K\KZUcKRS�[�G*K\CFVoGOw���StCF^cKTN+S�N�NO�Xe|KDCOn|NQevSDS{�RN3�RG�GJ�vKfNOp�G$�qNOI�S*°ÅS{�DN
EHGJILKTNQP]K\³fUWPhS\NFS\CO^µzvUWP]iJ^`e]g�U`P�d;S\[�G*i$NOP|K{S\I�e]i$S�UWNOP�NOp�S\N�NQ^WK�z�S�G�K{S\U`P]d]zvCFP]guK�N3NQPxw���S_�_COK
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¯�^cK�N=U`P S�[]GhKTG�i$NQP]g�i�COK�GOz��RGXE]COI\K�G�g i$NvgvGX�t[]GJI\G;VoNQI�G�KTS\CFS�GJVoG�PQSLK*�DGJI\GoCO^`^WNY�DG�g
n�~oS�[�G*iJNOVoE�UW^`G�IDn]evStP�NFStn�~oS�[�G�VXCFP�e]CO^µw�· G�I�G�E]CFUWI�G�goS�[]G G�I�I\NOID�tU`S�[�C+dQI\COV;VXCOI
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C3S�[�NQe]K\CFP]ghS�UWVoG�K�C;VoNOP�S�[�w

f@R5g<h�iSg�g<R5V
P �_[�UcKX�RNQI���[]COKXnHGJG�PÉI\GJEHNOI�S�G�g£NOP¤UWP®S{�DN GJÂ�S�GJP|KTUWkOG=I\G�K�G�COI\iL[¡E]CYm
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p±CFUW^WG�g¥K�UWP]i$G3S�[�G;^cCFP�dQe]CFdQG+I\G$prGJI\GJP|i$G+VXCOP�e|CF^§�DCQK?G�I�I\NOP�G�NOe]K�CFP]g¥U`P|i$NOVoE�^WG$S\Gu°±n�evS
S�[]G?S\N�NQ^WKR�DGJI\G�NO�YCl~�³jwZy?p�i$NQe�ILKTGQzFS�[]GJI\G COI�G�VXCOP�~oVoNOI\G�G�I�I\NOILKZUWP�VXCFP�e]CO^WKfS�[]COP�UWP
i$NQVoE�U`^WGJI�K�NOe�ILi$G+iJNvgvGOw*��NhdOUWkOG3~ONQe¥CFP�UcgvG�C�zq�RG;CF^cKTN�I�G�i$NYkQGJI\G�g�C�ILCl�õ¼f�§Çv�3COP]g
C�Bty À�y �¤}FbQbOb�dOILCFVoVXCFI�prI\NOV �{À_¾(VoCOP�e]CF^cKJz§n�evS;�RG�g�UWg�P]NFS+~QG$S+i$NQI�I\G�i$S*S�[�G
GJI\I\NOILKX°ÅS�[]GJI\GhCFI\GhKTS�UW^`^R[�e]P]gvI\G�g�K+NFptGJI\I�NQI\K S\N¥gvG�CF^f�tU`S�[�z9�t[�UWiL[�dQU`kQG�K*~QNOe�C=P�Uci$G
i$NQVoE]CFI\UWK�NOP�[�NY�¹[�NY�Æ¨�e�UciL��^`~hK�e]iL[�GJI\I\NOILKRCOI�G�I\G�CFE|CFUWI�G�ghe]K�UWP�doNOe�ItE�I\Nvi$G�K�KL³jwZ�_[�G
G$Â�S\I\CQijS�UWNOP=GJ�HNQITS�S�N�NO��Ã]kQG+[�NQe�I\K�w�· G+[]CQg�S�NuCOg�COEvS�S\[�G+S\N�NO^cK?K�U`P]iJG+�{À_¾ e]K�G�g¥C
gvU`�HG�I�G�P�SDK�~�P�SLCYÂXgvUWCOdOILCFVßP�NFSLCYS�UWNOPXUWPXS\[�G�¼R�§Ç��tVXCOP�e|CF^�w§¾�COP�~3E�I\NOn]^`G�VoKRCFI\G?KTS�UW^`^
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CFI\GoKTe�U`S\COn�^WG+prNQI ILCFE]UWg�KT~vKTS�GJV CFP]CO^`~vK�UWK;� �Y��w;¯�^cKTNuS�[]G3S\N�NO^cK?prNQI S�[�GhBty À�y ��i�COK�G
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S�N¥n|G�NQP�^W~�K�VoCO^`^Zpre�P]ijS\U`NQP]K0e|KTG�g�NOP S�[�GhdOILCFVoVXCFI�wh¾�Cl~�n|GoS\[�G��DNOILgÒÑ S\N�NQ^µ��UWK3C
n�U`StNYkOGJILKTS\CYS\G�g�w ­��_[�UcKDI�G�VXCFI\�3UcKDS�[�G nHG�KTStiJNOVoE�^WU`VoG�PQS�©§S�[�G�CFE�E]I�N�COiL[�UcK_KTN;KTUWVoE�^`G
S�[|CYS�U�S*UcK�P]NFS�GJkOG�P¥�DNOI�S�[¥i�CF^W^`UWP�d�S�[�Goe�^`S�ILChK�UWV;E]^`G;pre�P]i$S�UWNOP]K�S\N�NQ^WK�z�^WU`�QG3U`S UcK P�NFS
GJkQGJPu�RNQITS\[ui�CF^W^`UWP�dXC;VXCYS\iL[�nHNlÂhCFP�UWP�kQGJP�S�UWNOP�w
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