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[gPfJj�IU&WI[$HjU&pn_gSjLZ_gtIlZU»poH�y¨_VWI[gHjUir£SjU�Hjkv[$FIHjU&P\OIFI�iJMLZ[gF±WIU�k�U�FIWILZFCm�[$F¶_gF

OIFIbuFI[¡¹8F�Ã�Jj�ISjU�Hj�I[glZW�Ã�k�_gSM_n]hUiJMU�S�y:6��IU»pn_gS^LZUiJG��[nP5WI[$HjU�rGS^U�Hjkv[$FIH^U»P\OIFI�iJMLZ[gFIH:��[$FIHjLYWIU�S^U�W

SM_gFCm$U�H�P\Sj[g]¢FI[&[$tIH^U�S^pgU�W�U�º�U���J!lZUip$U�l¥��D�9�25;��3]h[oWIU�lYHfJM[½OI]
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Î±È~Õ¡ÏaÒ Ì ÇnÖ:×oØdØdÙ«ÖfÚ,Û�Ö:ÜIÝeÔ�ÛdÞ�ß<¹8�ILY�R�¶_nSjU²t�_gH^U�W¸[$F¸��[g]»tILZFI_nJMLY[$FIH:[nP¥JG¹�[nr£HM_g]&kIlZU
SM_gFIb

H^JM_nJMLYH^JMLY��H½_gFCWÂSj_gFIbxHKJR_nJjLZH^JjLZ��H»P\[$S»JMS^U�FIW�yà9�OIS½_gkIkCSj[~_g�R�á]h_¡�xt�U¨HjU�U�Fà_gH&_¸mgU�FIU�SM_gl�r

LZX�_nJMLY[$FÂ[nP<_±kIS^[$k�[gHM_gl8P\[$S&�R��_gFIm$U�rGkv[$LZF~JhkISj[gtIlZU�]hH�yµA HjLZFCm¶JM�CU�_gkIkIS^[~_g�R�¿[nP<â�Åuã«Ò¦ÈoÇ

ÐjÑ²Ò\Ó�Î¶ÈuÕ�ÏnÒ\äCÅ,Ö�×oØvÛ�Ü�Ö�ÜCÚ>Ö:ÝdÝCÔjÚ�Ý�ß»¹�UhWIU�SjLNp$Uh_gFIWx_nkIkISj[��eLZ]h_nJjU½Jj�IUh_gH^�o]&kCJM[gJjLZ�²FuOIlYl

WILZHKJMS^LZtIOCJjLZ[$FhP\[$S�_²l�_gS^m$U�FuOI]»tvU�S�[nP�Jj�ISjU�Hj�I[glZWIH8��[gFIHjLYWIU�S^U�W�y/w¶U�OIHjU�_gF¨LZ]&kIS^[qpgU�WV1f[$For

P\U�S^Sj[$FIL8LYFIU�³uO�_glYLYJG�á_gHh_gkIkCSj[��eLZ]h_nJMLY[$FåP\[$S`_¼Hj]h_glZl�FuOI]
t�U�S`[gP�Jj�ISjU�Hj�I[glZWIHh��[$FIH^LZWIU�SjU�W�y

T�[$S^U�[¡p$U�S�ce¹�U!_gF�_glN�eH^U�JM�IU8Hj]h_glYlIHM_g]&kIlYU tvU��I_¡poLY[$OIS5t~�½]hU�_gFIH5[gP«_�T�[gFuJjUirs�3_gSjlY[�HKJMOIWC�gy

9�OIS�k�_gkvU�S8LZH�LYlZlYOIH^JjSM_nJjU�W�t~��Ui�C_g]&kIlYU�H�P\Sj[$]æ��lYLZFILY��_gl�SjU�H^U�_gS^�R�Á_gFCW�U�kILZWIU�]hLY[$lZ[gmg�$y
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6��IU5H^JM_nJMLYH^JMLY��_gln_gF�_nlY�oHjLYH�[gPeWI[$HjU�rGS^U�Hjkv[$FIH^U5SjU�lZ_nJMLY[$FIH^�ILZkIH�LZF~p$[glYp$U�H«pg_nSjLZ[gOIH«_gH^k�U���JMH�y/T�UiJM�er

[eWCH ]h_���t�U¥�R��_gSj_g��JjU�S^LZHjU�W»t~�<JM�IU¥]hU�_gHjOCSjU�]&U�F~J Hj��_glZU�H LYFupg[$lYpgU�W�cnt~��Jj�IU5P\OIFI��JjLZ[$FI_gl$P\[$Sj]

[gP¥JM�IU&��[$FCHjLZWCU�SjU�W±S^U�l�_aJMLZ[gFIHj�ILYkIH�_gFCW±t~�ÁJM�CUhHKJMOIWC�¸WCU�HjLYm$F�y½w±Uh_gH^HjOI]&U&_Vm$U�FIU�Sj_gl/tIL�r

pn_gSjLZ_nJMU HjLNJMO�_nJjLZ[$Fh[gP«H^[$]hU!³uO�_gF~JMLNJR_nJjLYp$UncC[$S^WILZFI_gl�cutILYF�_gS^�&[$S¥��U�FIHj[gSjU�W¨S^U�Hjkv[$FIH^U�pn_gSjLZ_gtIlZU

_gFIWÂHj[$]&U�³uO�_nFuJjLYJM_nJMLNp$U¨[$S&[$SjWILYF�_gl�WI[gHjU�pn_gS^L�_gtClZU�¹8LYJj�à_¼�~�ekv[gJj�IU�JjLZ��_nl Uiº,U���J`[$FÂJj�IU

SjU�Hjkv[$FIHjUny¥�*LZm$OCSjU � H^�I[¡¹8H�JM�CSjU�U!WILYº�U�S^U�F~J¥P\OIFI��JjLZ[$FI_gl�P\[$Sj]&H/¹8�ILZ�R��_nSjU WILZH^��OIH^HjU�W�LYFh[gOIS

k�_gkvU�S��

��_~��@ùHjLY]hkClZU»��OCJMkv[$LZF~J�]&[eWIU�l�c�¹8�IU�SjU`_gF¶OCFIbuFI[¡¹8F±��OeJMkv[$LZF~J�WIU�úIFIU�H
_VFI[gSj]h_gl/_gFIW¶_

SjLYHjb`kv[$kIOCl�_nJjLZ[$F�y*6��IU�P\OIFI��JjLZ[$FI_gl�SjU�l�_nJjLZ[$FCHj�ILYk�LZH�]&[$FI[$F~JM[gFIUgcItCOCJ FI[gJ ��[$F~JjLZFuOI[$OIH�y

�¦td�>@à]&[$FI[gJj[$FIU�_gFIW²��[$F~JMLZFuOI[gOIH*S^U�l�_aJMLZ[gFIHj�ILYk�cq¹8�ILZ�R�²LYH*_glYHj[��R�I_gSM_g�iJMU�SjLZH^U�W²t~�
_!JM�IS^U�H^�er

[$lZW,yV6��CU�]h[oWIU�l�_nHjHjOC]hU�H»FI[ÁUiº,U���J²tvU�lY[q¹ûJM�IU`Jj�ISjU�Hj�I[glZWå_gFCWx_�]&[$FI[$F~Jj[$FIU`LYFI��S^U�_gH^U

LZH:_gHjH^OI]hU�W¸_gtv[qpgU
JM�CU�JM�CSjU�H^�I[$lYW�y<�f[$FIH^U�³uOIU�FuJjlY�gc�JM�IU
Jj�ISjU�Hj�I[glZWÁ��_gF�t�U�HjU�U�F¼_gH�_hFI[$F

[$tIH^U�S^pgU�W�U�º�U���J!lZUip$U�l¥��D�9�25;���_gFIW�JM�IU<]&[eWCU�l�LYH���_glYlZU�WVD:9<25;±]&[oWIU�l�y

�¦��� @û]&[$FI[nJM[$FIU�LZFI��SjU�_gHjU»LYH:_nHjHjOC]hU�W�t�U�lZ[¡¹¤_`��U�S^JM_gLZF�Jj�ISjU�Hj�I[glZWÁLYF�JM�CU»WI[$H^U
pn_gSjLZ_gtIlZU

_gFIW¸_�WIU���S^U�_gH^U²LZH�_gH^HjOI]&U�W¼_gtv[¡p$U»Jj�ILZH pg_nlZOIUny�6��ILZH���[$F~JMLZFuOI[gOIH�]&[eWIU�l*LYH:[gPüJjU�F���_nlZlZU�W

_gF¨OI]»tIS^U�lYl�_
JG�ok�U�]&[eWIU�l«_gFIW�Jj�IU�JM�IS^U�Hj�C[$lZWVOI]»tIS^U�lYl�_»kv[$LZF~J�y

9�OIS²_gkIkCSj[~_g�R�å��[¡p$U�S^H`_nlZHj[�JM�IU�]&LZS^Sj[$S^U�Wx]&[oWIU�l¥HjLNJMO�_nJjLZ[$FCH�¹8�ILY�R�á��_gFåtvU�WIU�ú�FCU�W�t~�

]»OIlNJMLZkClY�oLZFIm�Jj�IU�S^U�Hjkv[$FIH^U¸_gFIWdýa[$S`WI[gHjU�pn_gS^L�_gtIlYU¨tu��r � yþ1fOCJh¹fU�WC[xFI[gJ`WILZH^��OIH^H�_gF

_gF�_glN�oHjLZH [gP*[$FIU
H^LZWIU�[gP*Jj�IU
OC]»tISjU�lZlZ_&]&[eWCU�l>[$FIlN�¼�¦�iPsy:BoLZ]&kIHj[$F�ÿùT�_gS^m$[$lZLYF�c � {$�gz~�3[$S

]h[oWIU�lZH<¹8�ILZ�R�åLYFupg[$lYpgU�]&[$SjU&JM��_gFå[gFIU�H^JjSjOI�iJMOISj_glfkI_gSM_g]&U�JjU�S��¦��OeJMkv[$LZF~J�c�D�9�25;5c OI]²r
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tISjU�lZlZ_�kv[$LZF~J¥[$S¥�R��_gFImgUirGkv[$LYFuJR�iìoUgy�mIy/_�HjLZ]&kIlYU U��C_g]hkClZU [gP«HjOC�R��_�]&[eWCU�ldLZH5JM�IU U�kCLZWIU�]hLY�

¹3_�pgUh]&[eWCU�l ��BoLZU�mg]»OIFIW � {$�gzCc�BeU��ny � y zCy �iy½48U���U�F~JMlN�¶�f�uO�_gFImnrsBoJMU�LZF¼ÿ¢@!m$SjU�H^JML � � {${ � �

SjUipeLYU�¹�U�W¨JMSj_gWILYJjLZ[$FI_glvJjU�HKJMH8P\[$S3WIUiJMU��iJMLYFIm&_½]&[$FI[nJM[$FIU:WI[$HjU�rGS^U�Hjkv[$FIH^U�S^U�lZ_nJMLY[$FIHj�CLZk`¹8LNJM�

[$SjWCLZF�_gl«S^U�H^k�[$FCHjU»W�_aJR_Cc�¹8�ILY�R��_gSjU�t�_gH^U�WÁ[$F�m$U�FCU�SM_nl ��[$SjS^U�l�_aJMLZ[gFV[gS:_gH^Hj[o��LZ_nJMLY[$F�HKJR_nJjLZHsr

JMLY��H�y

�*LZm$OCSjU � r�_gtv[$OCJ8�IU�SjU�r

7!U�S^Ugc�¹�U�WILZH^��OIH^H`JM�IU�JM�IS^U�UÁkv[$HjH^LZtILYlZLNJMLZU�HV�¦L�c3LZL�c3LZLYLü�
[gP<WIU�HjLYm$FIH`P\[$S&WI[$H^Uir£SjU�H^k�[gFIHjU

]h[oWIU�lZlZLYFImI�

�¦L�����[$F~JjSj[$lYlZU�W¨kIlZ_gFIFIU�W¨Ui�ek�U�SjLY]hU�FuJ8¹8LNJM�V_&WC[$HjU<[$S3JjSjU�_aJM]&U�F~J8pg_nSjL�_ntIlZUnì

�¦LYLü�¥Sj_gFIWI[g]hlN��[$tIH^U�SKp$U�W�Ui�ekv[$HjOIS^U�pn_glYOIU�H�ì

�¦LYLZLü�5��OI]
OIl�_nJjLYpgU�WI[$H^U�H [qpgU�S8JMLY]hUny

A!FIWCU�S²WIU�HjLZmgFÀ�¦LZL���_nFIWÀ�¦LYLZLü��_Á��[$F~JMLZFuOI[gOIH²WI[$H^U�pg_nSjL�_ntIlZU&]`_��¶SjU�HjOIlNJ²LZFå_ÁlZ_gSjmgU`FuOI]²r

t�U�S<[gP3kv[$HjH^LZtIlYU»JM�IS^U�H^�I[$lZWCH�y��f[gFIHjU�³oOCU�F~JMlN�$c*¹�Uh��_gF¼]h[oWIU�l JM�IU½JM�IS^U�H^�I[$lZW¼HjU�lZU���JMLY[$F¶_gH

H^Jj[e�R��_nH^JMLY��kISj[o��U�HjH&_gFIWå¹�U¨LZF~p$U�H^JMLYm~_nJjU¨_Á]h[oWILYúI��_nJjLZ[$Fx[nP Jj�IU�]&U�JM�C[eWå[gP!]h_a�eLZ]h_glZlN�

HjU�lZU��iJMU�WxSM_gFCb�H^JR_aJMLZHKJMLY��H`�¦HjU���JjLZ[$F � �iy�w¶UhWCU�SjLNp$U`_gFIW±kCSj[$kv[$HjU`_gkIkIS^[��CLY]`_aJMLZ[gFIH�[gP3Jj�IU

_gH^�o]&kCJM[nJMLZ��WCLZH^JjSjLYtIOCJMLY[$F`¹8�IU�F�Jj�IU�S^U�LYH�FI[½U�º�U��iJ![gFVJj�IU<SjU�H^k�[gFIHjU<pn_gSjLZ_gtIlZUny*EGFVHjU���JMLY[$F

� ¹fUV_gFI_glY�oHjUhJM�IU�H^]`_glYl�Hj_g]&kIlZU�tvU��I_¡poLY[$OIS²t~�x]&U�_gFCH²[gP!_¸T�[$F~JMU�rK�3_gS^lZ[�HjLY]»OIlZ_nJMLY[$F�y

��OIS^Jj�IU�S½tvU�lZ[¡¹æ¹fUV_gF�_nlY�oHjU�JG¹�[±Ui�C_g]&kIlYU�H��¶�\HjU��iJMLY[$F } y � y �ËJM�IU¨tILYF�_gS^�xSjU�H^k�[gFIHjUVLZFá_

��_gH^Uir£��[$F~JMS^[$lvH^JMOCWC�&[$FhU�lZU���JMS^[$]h_gm$FIUiJMLZ��ú�U�lZWIH�_gFIWhSjLYHjb²[gP,��_gFI��U�S�LZF&�R�ILZlYWISjU�F��¦�iPsy59�lZH^U�F

U�J�_gl�yYc � {${ � ì�Bo�R�oOClZm$U�F±U�J�_gl�yYc � {g{ � ��_gFIWà�¦H^U��iJMLZ[gF } y �ey ��Jj�IUhkv[$H^HjLZtClY�Á��U�FIH^[$SjU�WxSjU���OISsr

SjU�FI��U�P\SjU�U�HjOISKpoLYpn_glfJjLZ]&U�_gH²S^U�Hjkv[$FIH^U�pg_nSjL�_ntIlZUhLZF�_���lYLZFILY��_gl5�IU�_gS^J&_gS^Sj�~�uJM�I]&L�_ÁHKJMOIWe�
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w±U:��[$FIH^LZWIU�SfJM�CU�tILYpn_gS^L�_nJjU!Hj_g]hkClZU
�����������^��������� �q�!�#"��$�%"���[gP>H^LZX�U�&¶ìIL�y�Uny�H^Jj[e�R��_nH^JMLY��_glYlY�
LZFIWCU�kvU�FIWIU�F~J8tILYpn_gS^L�_nJjU:[$tIH^U�SKpg_aJMLZ[gFIH�y'�(WIU�FI[gJjU�H3JM�CU�WI[$HjU�[gS3Ui�ekv[$HjOIS^U<_gFIW(�ËWIU�FI[gJjU�H
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JM�IS^U�U&WILYº�U�S^U�F~J�D�9�25;¿H^JM_nJMLYH^JMLY��Hh��TVU�WILZ_gFerRc«w¾LYlZ��[��e[$Fer!_nFIW±lY[$mnrGSj_gFIb$rGH^��[$S^U�HM��_gFIW±[gFIU
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� {${~�g�iy<6��IU½]`_q�CLY]`_nlZlY�`HjU�lZU��iJMU�W¼JG¹�[nrGHj_g]&kIlZU
JKr£JjU�H^J<LYH�LZFC��lZOCWIU�WÁJj[¨_glZlY[q¹­��[$]&k�_gSjLYHj[$FCH

¹8LYJj�½Jj�IU HjLZ]
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H^JM_nJMLYH^JMLY�»_gFCWÁJM�IU²]h_a�eLZ]h_glZlN��H^U�lZU���JjU�W�JG¹f[arGHM_n]hkIlYU
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JM�IU�_gkIkIS^[¡�eLY]`_nJjLZ[$F��¦U�³dy } �¥[gP>JM�CU�_gH^�o]&kCJM[nJMLZ�!WILZHKJMS^LZtIOCJjLZ[$FhLZH�m$LYpgU�F�y/6��IU!ú�m$OIS^U�Hj�I[¡¹8H

JM��_aJ!Jj�IU»_gkCkISj[��eLZ]h_nJMLY[$F¨LZH ��[$FCHjU�SKpn_nJMLNp$Ugy 6 _gtIlZU
�&mgLYp$U�H!H^LZ]»OCl�_nJjU�W�_gFIW�_gkCkISj[��eLZ]h_nJMU�W

�3aÇ4ÏÑ´��{ },+ ³oOI_gF~JMLZlYU�H3P\[$S�Jj�IU<HM_g]&kIlZU�H^LZX�U�H�cdLYFuJjU�SKpg_nlZH8_gFIW¨JMU�H^J!H^JM_nJMLYH^JMLY��H���[$FIHjLYWIU�S^U�W
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_gFIW�P\[gS Jj�IU
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