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UWM�i¡GPOQ]^_�wÁGjcQi�OÃKJS\]h_�]hOQ]BGJa¥g�K(_�m�]rON]^KJ_�c�STK(M�c�]^X3[�a^GPON]hK(_�cLKJS\c�ONM�[�g�OQ[�MQi
STK(M�XÄGPOQ]^K(_k]^c t¥K(_
OQd�i cQ[�M�SÅGJg iPtLG3qJi M�R0c�ONMQGJ]^w(deO�STK(M�ÆWGJMQm0O�GPcQÇ®ÈÊÉ§_\i/c�YLi�g ]rË`i c�GZI�GJg�Çlw(MQK([\_�m#g�K(cQXZKPÌ
ahK(w(]^g GJa5X�Kfm�i a{t OsRfY�]^g GJa^arRkm\i cQg�MQ]hILi�m�GJcHGjc�Y`GPON]^GJa^arRjÍ®GPOHK(MÎKJYLi�_�ÏÁK(IÐi M�ONcQKJ_oÌ7ÑÒGJa^ÇPi M
c�Y`GJg i�ON]hX�iPÈ�Ó`K(a^ahK�ÆÁ]^_�wVONd`GPO teYLi�M�OQ[�MQI`G5ON]^KJ_�c�GJMQij]hX�YÐK(c�i m�[�YÐK(_�ONd�]hc�I`GJg�Çlw(M�K([�_�m�È

Ôjd�i�cQYÐi g�]hË`g GPON]hK(_¿KJS�I`GJg�Çlw(M�K([�_�mÕg KJcQXZK(a^K(wPR�M�i Öl[�]^M�i c§c�i�q(i�MNGJa�]h_�Y�[\OQc ×�Ôjd�i
GJXZK([�_eOkGJ_�m+_�GPON[�M�i�KJS�m`GJMQÇ0X�GPOQOQi M�t®OQd�i�ØV[�I�I�ahi�Y`GPMNGJXZi�OQi M�ØVÙ¡tLGJ_�m+YÐK(cQc�]^I�arR
OQd�i/GJX�KJ[�_eOÁKJSªI�GJM�RJK(_�]^g§X�GPO�ONi MÁGP_�m#g�K(cQXZK(ahK(w(]^g GJaÐg K(_�c�O�GJ_eO�]^_�OQd�i [�_�]hqJi M�cQiJÈ

b>O ONd�iZi YÐKfg�dÚKJSÊI`GJM�R(K(_fÌsY�d�KPONK(_Õm�i g�K([�Y�ah]^_�wÒÛÅÜ�ÝßÞ(Þ¡à(àeá�tÎc�XÄGPa^arÌsGJXZY�a^]rON[�m�i
Û�â�a^]h_�i¡GJM�ãlá�Í`[�g�OQ[`GPOQ]^K(_�c
]h_3m�i�_�cQ]rOsR�GJMQi>GJa^M�i¡GJm\R�Y�M�i cQi�_eOÊ]h_�GJa^afKJS®ONd\ijg K(XZYLKJ_�i _eONc
KJSÎOQd�i�[�_\]hq(i�MQc�iZÛÅcQ[\g�d#GPcWI`GJM�R(K(_\c t�m`GPMQÇZXÄGPO�ONi�M t\Y\d�KJONKJ_�c t\GJ_�m%_�i�[\ONM�]^_�K(cNá�È
Ôjd�i
c�O�GPOQ]^c�OQ]^g GJaW_`G5ON[�M�ivKPS�OQd�i c�ivÍ`[\g�ON[�GPON]hK(_�c�m�i�YLi�_�m�cZK(_�OQd�i ]hM�K(MQ]hw(]^_9ÈÒÔjd�i�MQi#GJMQi
OsÆÊK�w(i�_�i MQGJa
g a^GJcQc�i c/KJS>i GJMQarR¿[�_�]rq(i�MQcQiZXZKom�i�a^c�OQd`GPO�GJMQi�g�K(_�cQ]hm�i M�i mÕONKvY�MQK�qf]^m�i
M�i¡GJc�K(_`GJI�ahi§X�i�g�d`GJ_�]hcQXZcWSTK(MjYÐi M�ON[�M�I`GPON]hK(_�c�×
ÔDK(YÐK(ahK(w(]^g GJa®m�i�STi�g�OQc3ÛÅu�[�MQM�i M>i�O¡È�GJa
ä àJà ä á�GJ_�m!]h_\Í®GPOQ]^K(_åÛçæ§[\OQdåÞ�è(éoÞ¥á�Èëês_\Í®G5ON]^KJ_ìY�M�i m�]hg�ONc�æ/GP[�cQc�]BGJ_ìÍ�[�g�OQ[`GPON]hK(_�c
GJ_\mvm\i�STi g�OkXZKfm�i ahcjGJMQi _�KJ_oÌ�æ GJ[�c�cQ]BGP_�È

æ GJ[�cQc�]BGJ_�Í�[�g�OQ[`GPON]hK(_�cjGPMQi�c�]^XZY�a^iVcQ]h_�g i�OQd�i�R�GJMQi�c�YLi�g ]rË`i m0g KJX�Y�ahi�OQi ahRZIeR%G
c�]^_�w(ahijST[�_�g�OQ]^K(_9tfOQd�ikYÐK�ÆWi�M>cQYÐi g�ONMQ[\X�íVÛÅÇoá$È
ês_0æ/GP[�cQc�]BGJ_�X�Kfm�i ahc�OQd�ikYÐi M�ON[�M�I`G5Ì
OQ]^K(_�cVGJM�i�c�i�O�m�K�ÆÁ_+]^XZXZi m�]^GPONi�ahR�ÛÅYÐK(cQc�]^I�arR%]^_0ONd\i�Y�M�i�Ì7]^_\Í®G5ON]^KJ_`GJM�RÄi YÐKog�d`áVGJ_\m
i�q(K(arq(i�]^_+G�c�ONMQGJ]^wJdlO�STK(M�ÆWGJM�m¿XÄGJ_\_�i M�È/ês_îM�i¡GJaDcQY`GJg�iJt�OQd�i�Y�MQKJI`GJI�]ha^]hOsR0m\]^c�OQMQ]hI�[oÌ
OQ]^K(_ïKJSVm�i�_�cQ]rOsR@Í`[�g�ON[`G5ON]^KJ_�c3]^c�G+X�[�ahOQ]^m�]hX�i�_�cQ]hK(_`GJa�æ GJ[�c�cQ]BGP_�t�GJ_�mð]hO�]hc�q(i�M�R
i GJc�R�ONK�cNGPX�Y�ahi�G�æ GJ[�c�cQ]^GJ_%MNGJ_\m�K(XñË`i ahm%IlRÄcNGJXZY�ah]^_�w�]hONcWÓ`K([�MQ]hi MÊg K(XZYLKJ_�i _eONc
K(_îG0U>GPM�ONi�cQ]^GJ_¿aBGPO�ON]hg iJtÐÆÁd�]^g�d¿]hckONd\i3ONi g�d\_�]^Öl[�i3OQd`GPO�ÆÁ]ha^aÃILi�m�]hcQg�[�cQc�i mÕ]^_�OQd�]^c
Y`GPYLi�M È�Ó`K(MjXZK(MQi§]h_\STK(MQX�GPOQ]^K(_�K(_#KPONd�i�MVXZi�OQd�Kfm�c t�c�i i�òWi M�ONc�g�d�]^_�wJi M�Û�Þ�èJè(éeá�È

ó�KJ_oÌ�æ GJ[�c�cQ]BGP_3X�Kfm�i�a^cDGJMQi>X�[�g�d�X�KJMQiWg�K(XZY�a^]hg¡GPOQi m�OQK�cNGPX�Y�ahiJÈDó�KJO�K(_�ahR/m�K
OQd�i�R M�i Öl[�]^M�iÊXZK(M�i�]h_�]hOQ]BGJaP]^_\STKJMQX�GPON]hK(_kONd�GJ_3GÁcQ]hX�Y�ahi�YLK�ÆÊi MÃcQYÐi g�OQMQ[�XvtPOQd�i�R�GJahcQK
GJM�i�XZK(MQi/g KJX�Y�[oO�GPOQ]^K(_`GPaÃi�ô9KJM�O¡È�Ô�RfY�]hg¡GJahahRJtÐOQK(YLKJa^K(w(]hg¡GJa9m�i�STi�g�ONc§]h_�m�[�g�i�X�GPOQOQi M
m�i�_�cQ]rOsR!Í`[�g�ON[`G5ON]^KJ_�c�STMQK(X ONd�i¿OQ]^XZi+KJS ONd�i�]^M%g�MQi¡G5ON]^KJ_;]^_;ONd�i¿i GJMQarR![�_\]hq(i�MQc�i
OQK#ONd\iÄY�M�i cQi�_eO�m`G¡R(t
GP_�mÒONd\iÄm\Rf_`GJXZ]^g�c�KPS>ONd�i�]^M STK(MQX�GPOQ]^K(_ÕGJ_�mÒi�q(KJa^[\OQ]^K(_ÒGJMQi
M�i aBG5ON]hqf]hc�ON]hg
GJ_�m�_�K(_�ah]^_�i GJM ÈÃÓ`K(MHX�KJMQi�]^_\STK(M�XÄG5ON]^KJ_§K(_�g�MQi¡G5ON]^_\w�]h_�]hOQ]BGJa(g�K(_�m�]rON]hK(_�c
KJSÃONKJYLK(ahK(w(]hg¡GJaÐm�i�STi�g�OQc t®cQi�i�òWi�M�OQcQg�d�]h_�w(i M�Û�Þ�è(è(éeáWKJMÁu�[�MQM�i Mji�O È�GJa�Û ä à(à ä á$È

õ ö�»
÷�ø/º
Â¡¹+ù úûø�¾¿ü�ü�Â ø�¹ ýþø3¹¿½+¼Zÿ �!Â ÷��¡½¿ü
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c�]hOsRðÍ`[�g�ON[`GPOQ]^K(_ Ë`i ahm;]^cZg¡GJahg [�a^GPONi�m;GPO�c�K(XZi�]^_\]hON]^GJa>ON]hX�iÒÛTOsRfY�]hg¡GJahahRðÜîÝ Þ�à(à
STK(M�d�]^wJdoÌsM�i cQKJa^[\OQ]^K(_ÕcQ]hX3[�aBG5ON]^KJ_�c�á$È+Ó`MQK(X ONd\]^c tªm`GJMQÇÕX�GPOQOQi M�Y�GJM�OQ]^g ahiÄYÐK(cQ]rON]hK(_�c
GJ_\m�q(i ahKog�]hOQ]^i c>GJMQi§m�i�ONi�MQXZ]^_�i�m�t�GJahK(_�w�ÆÁ]rONd0I`GJM�R(K(_0m�i�_�cQ]rOsR%GJ_\m0qJi ahKog�]hOsRZË`i ahm�c È
Ôjd�i�cQi/c�OQi Y�c�GJMQi m�i�cQg�MQ]^IÐi m0ST[�M�ONd�i�MV]h_#noi g�ON]^KJ_�c ä ÈhÞ/GJ_\m ä È ä È����� �
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Ôjd�i§Ë`M�c�OVc�OQi Y0ONK�ÆWGJMQm�cVg M�i¡GPOQ]^_�wZG�weGJ[\cQcQ]^GJ_0m�i _\cQ]hOsRÄË`i ahm#]hc>ONK�cQYÐi g�]hS°R%G�YÐK¥ÆÊi M
c�YLi�g�ONM�[�XvÈ�Ôjd�i�YLK�ÆÊi M�c�YLi�g�OQMQ[�X KJS�OQd�i�STMQGJg�OQ]^K(_`GPaÃm\i _�c�]hOsR0Í`[�g�ON[`GPOQ]^K(_\c�GPOVONd�i
M�i m�c�d�]hS°OÁÜ10 Ü3254jÆÁd�i�_vOQd�i i _�i�MQwJR0m�i�_�cQ]rOsR%]^_0X�GPOQOQi M>]hcji Öl[`GJa�OQK�ONd`GPOV]h_%MNGJm�]^G5Ì
OQ]^K(_�t®g GJ_+IÐi�M�i aBG5ONi mvONKZONd�i�Y�MQ]hX�K(M�m�]BGPa�YLK�ÆÊi M�cQYÐi g�OQMQ[�X IeR76�Û58:9<;=254Qá�0?>A@�Û58�áB 6DClÛE8�á�t
ÆÁd�i�MQi0Ô/ÛÅÇoá3]^c�OQd�i%X�GPOQOQi M�OQMNGJ_�c�STi M3ST[�_\g�ON]hK(_ðGJc�G�ST[�_\g�ON]hK(_ðKJSÁÆ>G¡qJi
_l[�X3IÐi M�tÎÆÁd�]^g�dÚm�i c�g MQ]hILi�c§ONd�iZY�MQKfg i�cQc�]^_�wvKJS�ONd�i�]^_\]hON]^GJaÃm�i _�c�]hOsRîYÐi M�ON[�M�I`GPON]hK(_�c
m�[\MQ]^_\wvOQd�i�MQGJm�]^GPON]hK(_îm�K(XZ]^_`GPOQi mîi MQG@ÛÅíªGJm�X�GJ_`GPI�d`GJ_ Þ�è(èGFeá§GJ_\m@íHCfÛÅÇoá§]^c§ONd�i
Y�M�]^XZK(MQm\]BGJafXÄG5OQONi�M�YLK�ÆÊi M�cQYÐi g�OQMQ[�XvtlÆÁd�]^g�dZOsRoY\]^g¡GPa^ahR�d`GJcÊG/YÐK�ÆWi�MÊa^G¡ÆìSTK(M�X#te]hiJt
íHCfÛÅÇoá�Ý ÇJI�tDÆÁd�i M�i�_@]^c ONd\i�]^_�m\i B KJS>OQd�iÄY�M�]^XZK(MQm\]BGJa
YÐK�ÆWi�M3cQYÐi g�ON[�M�X#ÈvÔjd�]^c
]h_�m�i B ]^c
i Öl[`GPa�ONK [�_�]rOsR3STK(M�ØkGPMQMQ]hcQK(_fÌ$K9i aML u�K�qf]^g�d�cQg¡GPa^i�Ì7]^_eqPGJMQ]^GJ_eO
cQYÐi g�ONMQG\tfG§OsRfYoÌ
]hg¡GJaHXZKom�i�açÈÁÔjd�i3YÐK�ÆWi�M�cQYÐi g�ONM�[�XßG5O§GJ_eR#MQi m\cQd�]rS°O�Ü�]h_#OQd�i3X�GPOQOQi MVm�K(XZ]^_`GPOQi m
i�MNG�XÄG¡R�OQd�i _vIÐi ÆÁM�]hO�ONi _0]h_0OQd�i§STK(MQX8ON
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ÆÁd�i�MQi#OQd�i+u \=_ cÄGJMQi0ONd�iva^]h_�i¡GPM�w(MQK�ÆÁ_ SÅGPg�ONKJMZSTK(M�YÐi M�ON[�M�I`GPON]hK(_�c�tWÆÁd�]^g�d ]^c

m�i�Ë`_�i�mv]h_%íDi�i I�ahi c/Û�Þ�è(é(àeá$È�b g�a^K(c�i moÌçSTK(MQXñË�OQOQ]^_�w/ST[�_�g�ON]^KJ_ÕÛÅX3[�g�d%XZK(M�i�GJY�Y\MQKPÌ
Y�M�]BGPOQi�STK(MÊg K(XZY�[\ONGPON]hK(_®á
]^cÊw(]hqJi _%]^_a`�]hcQi�_�c�OQi ]^_"b Ø�[ÕÛ�Þ�è(è(è(á�È X Z ]^cWG3g K(_\c�O�GP_lO
m�i�cQg�MQ]^I\]^_�w3OQd�i GJXZY�a^]rON[�m�i�KJSÃm�i _\cQ]hOsR�Í`[�g�ON[`GPOQ]^K(_9t\ÆÁd�]^g�d0g GJ_0ILi§Y�M�K�qo]hm�i m%STM�K(X
K(I\cQi M�qPGPON]hK(_�cWKPSÃOQd�i Udc�ò!KJMWSTMQK(Xña^GJMQw(iVcQg GJa^ikc�ONM�[�g�OQ[�MQiPt�K(M>g GJ_%IÐi�_�K(M�XÄGJah]^Ü�i m
IeRZg K(XZY`GJM�]^_�w ONK\tfi�w�tfe)g�tfÆÁd�]hg�d�]^c�ONd\ikMQXZc�GJXZY�a^]rON[�m�iÁKJS9ONd�iVXÄGPcQcÊÍ�[�g�OQ[`GPON]hK(_�c
]h_+GJ_+OQd�i�[�_\]hq(i�MQc�i3ÆÁd�i _îcQXZKfKJONd�i�m+[�c�]^_�w%GZONK(YoÌ7d`GPOVST[�_�g�ON]^KJ_�ÆÁ]hOQd+g�d`GJMQGJg�OQi M�Ì
]hc�ON]hg�MNGPm�]^[�cjKPS
é�dDhHÞ1c#YÐgJÈ

É�_�g i�íVÛÅÇoá
d`GJc�ILi�i _�m�i�OQi MQXZ]^_\i m�teÆÊiVOQd�i _�Y�MQKfg i�i m�OQK�g GJa^g�[�aBG5ONi X3i tl_`GJXZi arR(t
OQd�i�m�i�_�cQ]rOsR0Í`[�g�OQ[`GPOQ]^K(_�cV]^_#Ç(ÌscQY�GJg iPÈ�ÔÃKÄc�]^XZY�a^]rS°R�X�GPOQOQi MQc�tÐÆÊi�g�d\KoK(c�i3G�ONd�M�i i�Ì
m�]hX�i�_�cQ]hK(_`GJa
U>GJM�OQi cQ]^GJ_ÒwJMQ]^m¿ÆÁ]rONd@óñw(M�]^mîYLKJ]^_eONc/YLi�M�m\]^XZi _�c�]^K(_�Èj`�GJg�d@KJSÊONd�i
w(M�]^m§YÐK(]^_eOQcÃd�GJcÃGÁ[\_�]^Öl[�i�ÛÅ_Oket _OlJt�_'m�á�]^m�i�_eON]hË�i MHGJc�cQKfg ]BG5ONi m§ÆÁ]rONd/]hONcÎahKog GPON]hK(_§GJahK(_�w
OQd�iZÛ B t²R(t�Ü�ájG B ]^c�È�ÑÒi§cQGJX�Y\a^ikOQd�i§YLK�ÆÊi MÁcQYÐi g�ONM�[�X'íVÛÅÇoá>m�]^c�g M�i�ONi�ahR�GPOji¡GPg�d#w(M�]^m
ahKog GPON]hK(_îÛÅ_Oket _OlJt�_'m�á�t\w(i�O�ON]^_\wZÇÄ]^_%ONd�]hcjXÄGP_�_�i M�×
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ÆÁd�i�MQiVm�Ç�0 äQP�q FHrts5keteÆÁd�i M�ikFHrts5k�]^c�OQd�iÁcQ]hÜ iÁKJSÐONd�iVcQ]hX3[�aBG5ON]^KJ_3ILK B ]h_�X�i�weG5Ì

Y`GPMQcQi�g c�È X3i ]hcHGÁg�K(XZY�a^i B qPGJa^[\i�ÆÁ]hONd MQGJ_�m�K(XåGJXZY�a^]rON[�m�i�GJ_�m/Y�d`GJc�i�]h_/GÁw(GJ[�cQc�]BGJ_
m�]hc�OQMQ]^I\[\ON]hK(_�ÆÁ]hOQdZG�X�i GJ_�KJS�íVÛTÇ\á$È�É�_�iÁX�i�ONd�Kfm3ONK g GJa^g�[�aBGPOQi>]hO�]^cªOQK/wJi _�i�MNGPOQi�G
Y�d�GJcQijGP_�w(a^i,uot(ÆÁd�]hg�d�]^cDMNGJ_�m\K(X�arR cQi�a^i g�ONi�mZ]h_�G�[�_�]rSTK(MQX X�GJ_�_\i M�]h_�ONd�iW]^_eONi�M�qPGJav à\t äQP&w t®GJ_\m#GP_�GJXZY�ah]hON[\m�ikb-cQ[\g�d#ONd�GPOx 0zy {A|~}��9ÛM� á.�d6�Û58�á ÛEFeá

ÆÁd�i�MQi�Ï-]^cVMNGJ_�m\K(X�arR0cQi�a^i g�ONi�mÕ]h_+GÄ[\_�]hSTK(M�X XÄGJ_\_�i M�]^_#OQd�i3]h_lOQi M�qJGPa>ÛÅà\thÞ�á�ÈX^i ]^c>ONd\i _ X^i 0 x������ ÛM�lá
ÑÚi3ONd�i�_ÚYÐi M�STK(MQXßGvÓ`K([\MQ]^i�M�OQMNGJ_�c�STK(MQXþK(_¿ONd�i�wJMQ]^m¿KPSÊqPGJah[�i c§KJS X^i t�ÆÁd�]hg�d

w(]rq(i�c X k(t>ONd�i#MQi a^GPON]rq(ivm�i _\cQ]hOsR�Í`[�g�ON[`G5ON]^KJ_!GPOÄi¡GJg�d!c�Y`GPOQ]BGJaVw(MQ]hm YÐK(]h_lO�]^_�ONd�i
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