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_�i�C'iMW,jXTD]KH�E�YbHKiwH�c'Y.H�H�cDi�ad\UYb]K]KFIaMYb\�adjXTDadiMSDHwj.¨ª©�\«FUTDi�¨qjXEGadiBW,AD\«H�F¬SD\IFIiMEG]K

®¯ P�°�P�±²HKj1aMYb\IaMAD\UYbHKi�HmcDi�EKY.C'F¬Y.HKFI³�if\IF¬TDi1Ybadadid\IiMEKYbHKFIjXT%FI]ZFUTD]�A:´adF«iMT:HM<¶µBiMT:·
iME�Yb\�H�Y�¸D\Iid]w¹ºF«HmcfH�cDid]Ki�¨qjXEGadi»W,AD\IHKFUSD\IFIiME»S'Y�EKY:W,idHKiMEG]wYb]¼¨�A'TDadHKFIjXT²jb¨½im¾�idadHKFI³�i
H�iMWZS'iMEKY.H�A'EGi¼jXTD\I¿ZY�EGi6¸�jXA'TDCZHKj�¨�YbFI\'FUT"S'EGidC'FIadHKFUTDVZYbadaMA'EKY.HKi¼¹wFUTDC"S'EGjXS�iMEGHKFIid]
Y.aMEGj�]K]BH�cDiZÀ�;¼Á�FUT�Yb\I\8]KHmYbV�id]�jb¨Â]KH�id\«\UY�E=id³�j�\UADHKFIjXT�<,^�]»YadjXTD]KidÃ'ADiMTDadi�P�¹Âi
C'id³:id\«jDS$Y�TDid¹ÄS'Y:EKY�W,idH�EÅF«JMY.HKFIjXT$W,idHmcDjXC¶¹6cDFIadc¶FI]fW,jXEGi�S'EGidadFI]Ki1Y�TDC¶¹wFI\I\
Y.\«\Ijb¹ÆYZW,ADadc�¸�idHKHKiME¼C'id]KaMEÅF¬SDH�F«jDTfjb¨�EKYbC'FUYbHKFIjXT²C�EGFI³�iMTf¹ºF¬TDC']�<
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Ñ TDiBj.¨½H�cDi�H�EGFUA'WZS'cD]ºjb¨½HmcDi6H�cDidjDEG¿Zjb¨�EKYbC'FUYbHKFIjXTC�EÅF«³:iMT¹wFUTDC']wFI]6H�cDiBS'EGidC'FIadHKFIjXT²jb¨
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Y�TDC1FIHK]BadjXT:õÝEKWZY.HKFIjXT1¸�¿öjX¸D]KiMEG³bYbHKFIjXTD]Bjb¨¼]�A'S'iMEGV:F¬Y:T�HK]Bj.¨Â]�S�idadH�EKYb\�HG¿÷S�i Ñ P�ø�P
Y:TDC¶^ùò|]Kidifú8FIV�<dóMô�<0ûwcDFI]"EGid\UYbH�F«jDTD]�cDFUS$WZY�¿0¸�idadjXW,i�HmcDi�¸'Yb]�F«]�¨üjXE,Y�TDid¹ýidþDH�EKY�·
VDYb\UYbadHKFIa�C'FI]KH�Y:TDadi�C'idHKiMEKW�F¬T'Y.HKFIjXT$W,idHmcDjXCÿaMY�S'Y�¸D\Ii�jb¨»EGiMYbadcDFUTDV0jDADHZHKj�H�cDi���FUEGV�j
Y:TDCZú�jXE�T'Ybþ,ad\¬AD]�HKiMEG]�j.¨ÌVDYb\UYbþXFIid]M<��qHÂWáYM¿,Yb\I]Kj}¸�i AD]�idC"HKjBid]�HKFUWZYbHKi6W�jXW,iMT:H�A'W�Y�TDC
iMTDiMEÅV�¿»FUT'S'ADH¼FUT�HKjBHmcDi��	RDe Y�TDC,H�cDiw]KHmEGiMTDV�H�c=jb¨ÌWZY.]K]G·�\Ij�]K]8H�c'EÅjXADVXcDjXADH�Yb\I\�S'c'Yb]�id]8jb¨
cDj:HÂ]�H�Y�E�id³�j�\UADHKFIjXTö¸�¿ZadjDW}¸DFUTDFUTDVH�cDiBiMWZSDFUEGFIaMYb\�_ hÐ;Õ¹wFIH�cH�cDiBiMWZSDFUEGFIaMYb\�EGid\UYbHKFIjXT
¸�idHG¹ÂidiMT HKiMEKW,FUT'Yb\�Y�TDC$id]KaMY:S'i�³:id\«jDadFIHG¿�<$^wHS'EGid]KiMT:HMPwY1³DF«V:jXEGjXAD]ZjD¸D]KiMEG³DF¬TDV¶S'EGjb·
VDEKY�WZW,iBFI]waMY:EKEGFIidC�jXADHº¹wFIH�cDFUTÙY�adj�\I\¬Y:¸'jXEKY.HKFIjXTfjb¨8adj�\I\IiMYbVXADid]BFUT��ºYb\IHKida�c�P�û�iMTDiMEGF ¨qi�P
e1FUT'TDid]Kj�HmY0Y�TDCÿe�A'TDF«adcÕAD]KFUTDV$Yb\I\6\UY�EÅV�i�HKid\Iid]KadjDS'id]�Y�³ YbFI\UY�¸D\Ii1HKj%HKid]KHZH�cDiö_�h�;�·
W�idH�cDjXCFUT"hÌjXaMYb\�µ)EGjXA'S,VXY.\¬Y.þXFIid]wY�TDCHKj»aMYb\IFU¸'EKYbH�i6FIHK]wW,idH�Y.\«\IFIadFIHG¿"C'iMS�iMTDC'iMTDadi�ò|]Kidi
HmcDiBadjXEKEGid]�S�jXTDC'FUTDV"adjDT�H�EÅF¬¸'ADH�F«jDTD]6FUTfHmcDF«]�³�j�\UA'W,i,Y�TDC�@BADC�EGFIHKJML:FÂó��	�	
�ôd<

^ TDj:H�cDiMEBFUWZS�jXEGH�Y�T:H»Yb]�S�idadH»FI]»HmcDiZÃ÷A'Y:T�HKFIH�Y.HKFI³�iZH�cDidjXEÅidHKFIaMYb\8FUT�HKiME�S'EGidH�YbHKFIjXT jb¨
HmcDi"jX¸D]�iMEG³�idC�_�h�;B<8>�AD\«]f{�o �	� � ó��	�	öc'Y�³�i"Yb\UEGiMYbC'¿ ]�cDjb¹6T1H�c'YbH=¨üjDE Ñ ·�]KH�Y:EG]»H�cDi
HmcDidjXEG¿�S'EGidC'FIadHK]ZEGjXADVXcD\I¿�HmcDiZadjXEKEGidadH)]K\IjXS'i�¸'ADH=¨3Y.F«\I],HKjöidþ÷SD\UYbFUT%H�cDiC'F ¾ÌiMEÅiMTDadi"FUT
Y:¸D]Kj�\UADHKiw]KHmEGiMTDV�H�c,¸'idHG¹¼idiMT,]�A'S�iMEGV�FUY�T:HK]ÂY:TDCZC'¹wY�E	¨q]M<�^ÕaMY�EGim¨�AD\'FUTD]�S'idadH�F«jDTjb¨Ýú8FIV�<dó
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ú8FIVXA'EGi»ó�< ûºcDiwjX¸D]KiMEG³:idC}_ÕFUTDCeÙjDW,iMT�HmA'Wê·ÐhÐA'W,FUTDj�]KFIHG¿";¼id\UYbHKFIjXTD]�cDFUS
jb¨w^w·�P�ø8·»Y�TDC Ñ ·�]�A'S'iMEÅV�FUY�T�H�]}FUT%H�cDifµ»Y.\¬Y.þX¿�<f^�\I\wWZYb]K]G·�\Ij�]�]}EKYbH�id]}c'Y�³�i
¸'idiMT%C'idHKiME�W,FUTDidC¶¨�EGjXW�����<0ûwcDifHKiME�W,FUT'Yb\¼³�id\IjXadFIHKFIid]fY�EGiC'iMEGFI³�idC¶¨�EGjXW
H�cDi�¸D\UADi�idC'V�id]ájb¨ QG�Ó>½·-�¼¿XVDTDFªS'EÅjbõ�\Iid],¨üjDE,H�cDi Ñ ·}Y�TDC$øÎ·�]�A'S'iMEGV:F¬Y:T�HK]
Y�TDC ¨3EGjDW�� � ¨qjXE)H�cDi^w·�]mA'S'iMEGV�FUY�T:HK]�ò|C�YbHmY¨�EGjXW >�AD\I]�{Mo �	� �%ó��	�	öY�TDC
@BADC�EGFIHKJML:F {�o � � �öó�� �	
'P�FUT0S'EÅiMS'Y�EKYbHKFIjXT�<ûwcDi"EGid]mAD\«H�]»¨qjXE�H�cDiá^w·»Y�TDC0øÎ·
]�A'S'iMEÅV�FUY�T�H�]6Y�EGiB]KH�F«\I\8S'EGid\IFUW,FUT'Y�EG¿ÙY:TDC�TDididCfõÝT'Yb\4EÅimõÝTDiMW,iMT�Hmôd<

ú8FIVXA'EGi���< ûwcDi»jX¸D]�iMEG³�idCf_�h�; ¨üjXEªVXYb\UYbadHKFIa»^º·�P�øÎ·ªY:TDC Ñ ·�]�A'S'iMEGV:F¬Y:T�HK]
adjXWZS'Y�EÅidC¶¹wFIH�c%¹wFUTDC$W,jXW,iMT:H�Yöjb¨ �ªiMT�H�E�Yb\wRDH�Y�EG],jb¨ >Î\UY�TDidH�Y�EG¿��ºiM¸'AD\¬Y
ò|H�EGFUY�TDV:\«id]mô}Y.\«]�j�jX¸DH�Y.F¬TDidC%¨�EGjXW	� � Y�TDC¶QG�Ä>�·-�¼¿DVXTDF¼S'EGjbõ�\Iid]Ùò|]Kidi@BA:·
C�EGFIHKJML:FÂ{�o � � �=ó��	��
:ôd<�ûwcDi,C�Yb]�cDidCö\IF¬TDiáF«]�H�cDi)idþXH�E�Y�S'j�\UYbH�F«jDTfjb¨�H�cDi)_�h�;
¨üjDE Ñ ·�]�H�Y�EG]w¹ºF«Hmcf]K\IjXS�i����ó����'<
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TDjb¹�EGid³:iMYb\I]»H�c'YbH)H�cDiMEGi"WáYM¿1¸'i"Y:TDj�H�cDiMEBadc'Yb\I\IiMTDV�iá¨üjXE�HmcDiZH�cDidjXEG¿�PÐ]KFUTDadi"HmcDiMEGiZFI]
Y:TfFUTDC'FIaMYbHKFIjXTöjb¨�YZadc'Y�TDV�iBFUTö]K\IjXS'iZ¸�idHy¹¼idiMT Ñ ·�]�A'S'iMEGV:F¬Y:T�HK]BY�TDCö^}P?øÎ·�]�A'S�iMEGV�FUY�T:HK]M<
ûºcDF«]w¸�idadjXW,id]6W,jDEGiwid³DF«C'iMT:H¼FUTú8F«V�< �'PD¹6cDiMEGiw¹¼iBc'YM³:iwFUTDad\¬ADC'idC1H�cDiºjX¸D]KiMEG³�idC¹wFUTDC
W�jXW,iMT:H�Y,jb¨ �¼iMT:H�EKYb\�RDH�Y�EÅ]wjb¨Â>8\UY�TDidHmY�EG¿ �wiM¸'AD\UYbiZYb]wC'idH�iMEKW,FUTDidC�EGidadiMT�H�\«¿1¸�¿f@BA:·
C�EÅF«H�JML�F¼{Mo �	� �)ó��	��
�<ÂRDH�EÅF¬L:FUTDV�\I¿�P�H�cDi)C�YbH�Y)¨qjXEºH�cDi �ºR'> �ê¨�Yb\I\4jXT²H�cDi»idþDH�EKY:S'j�\UYbHKFIjXT
j.¨4H�cDi�_ hÐ;¶¨qjXEÎH�cDi Ñ ·�]�H�Y�EG]M<8ûwc'Y.HªW�iMY�TD]¼H�c'YbH8¨qjXEÎ³�iMEG¿"cDj�H¼]KHmY�EG]�]mADa�cYb] Ñ ·�]�H�Y�EG]
jDED�wR'> �ÖH�cDi»idþ'S'jDTDiMT�HBjb¨�HmcDi»_�h�;ÖFI] � ýó����'P�¹6cDiMEGiMYb]�¨qjXE¼adjDj�\IiME�jX¸��GidadHK]�]�ADa�c
Y.]»^º· Y�TDC0øÎ·�]�A'S�iMEGV�FUY�T:HK],¹ÂiájX¸D]KiMEG³�i��  � ���0òü]Kidi"Yb\I]KjöeÙa��ºY�EGH�c:¿�{Mo �	� �1ó��	��
�ôd<
Ñ ¸:³DF«jDAD]K\I¿�P�H�cDiMEGi,FI] YáHKiMWZS�iMEKYbH�A'EGi)C'iMS'iMTDC'iMTDadiZFUTöH�cDi)]K\IjXS'i,jb¨8H�cDi,_�h�;�]�j"H�c'Y.H
FIH6¸�idadjXW,id]�]KHKidiMS�iME6YbH¼\Ijb¹¼iME¼HKiMWZS�iMEKYbH�A'EGid]�<�ûwcDiBÃ'ADid]KHKFIjXTfFI]�¹6c:¿�<

ûwcDi»Y�T'Yb\I¿DHKFIaMYb\�]Kj:\¬ADH�F«jDTD]¼¨üjDEÂE�YbC'FUYbHKFIjXTC�EGFI³�iMT²¹wFUTDC']wC'id³�id\IjXS'idC�¸:¿"@BADC�EGFIHKJML:F
{�o �	� �ºó��	
	�)¿DFIid\«C
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¹6cDiMEGi ®¯ P?°ÿY�TDC�±ZY�EGi,H�cDi�ò|FUT'ô	¨�Y�W,jXAD]©º¨üjXEÅadi�W,AD\IHKFUSD\IFIiME}S'Y:EKY�W,idHKiMEÅ]K òO¨3WZSD]mô
FUT:H�EGjDC�ADadidC0¸:¿��wYb]KHKjDEdP'^B¸'¸'j�HKH�P���@�\«idFUTÿó���
��áY�TDC�^B¸'¸'j�H�HZó��	
��,H�jZaMYb\IaMAD\UYbHKiZH�cDi
E�YbC'FUYbHKFI³�i�\IFUTDif¨qjXEGadi�Y.]"Y1\IjXaMY.\wÃ÷A'Y:T�HKFIHG¿%C'iMS'iMTDC'FUTDV$jXT¶E�YbC'FUAD]MP�C'iMTD]�F«HG¿�P¼³�id\IjDadFIHy¿
Y:TDCf³�id\IjXadFIHG¿fVXEKYbC'FIiMT:H}ò|]Kidi»Y.\«]�j">8Y�AD\IC�EKYbadc�P�>�AD\I]MP���@BADC�EGFIHKJML:FÂó��	
	'PD@BADC�EGFIHKJML�F¼{Mo
� � �ó��	
�
'P�>8Y�AD\IC�EKYbadc%ó��	
�
Y�TDC0@BADC�EGFIHKJML:Fwó��	� 
�ôd<»ûwcDid]�i�Y:EGi,H�cDi,aMEKADadFUYb\ÂTDA'W,¸'iMEG]
TDididC'idC�Yb]º¨�A'TDadHKFIjXTöjb¨½im¾�idadHKFI³�i)HKiMWZS�iMEKYbH�A'EGi�P�\UA'W,FUTDj�]KFIHG¿�P�VXEKY�³DF«HG¿fY�TDCÙW�idH�Yb\I\IF«adFIHG¿
H�j�A'TDC'iMEG]�H�Y�TDC�HmcDi}]�H�EGiMTDV�H�cD]ºjb¨�¹wFUTDC']BFUTÙY.\«\�]KH�Y.V�id]wjb¨�]KH�id\«\UY�E�id³:j�\UADHKFIjXT�<6ûwcDi,jX¸:·
]�iMEG³�idC,_�h�;¶FUTDC'FIaMYbHKid]�H�c'YbH8H�cDiMEGi¼FI]ÂY�]�¿X]KH�iMWZYbHKFIa¼³ Y�EÅF¬Y.HKFIjXT,Yb]�¨3A'TDadH�F«jDT,jb¨Ýim¾�idadHKFI³�i
H�iMWZS'iMEKY.H�A'EGi�<�h�Y:W,iMEG]»{�o � � �ºó��	���,aMY�W,iBHKjY,]KFUW,FI\UY�EwadjDTDad\¬AD]�F«jDTÙ¸:¿fY�T'Yb\I¿XJdFUTDVfH�cDi
jD¸D]KiMEG³�idC"E�YbHKFIj�]�j.¨ÌH�iMEKW,FUT'Yb\�HKjBid]KaMY�S�i6³:id\«jDadFIHG¿Z¨qjXE Ñ ·�]KH�Y:EG]ÂY�TDCføÎ·�PD^w·�]�A'S�iMEGV�FUY�T:HK]M<

û�j¶FUT:³�id]KHKFIVXY.HKi�H�cDi�]�¿X]KH�iMWZYbHKFIa�¸'iMc'Y�³DF«jDA'E�j.¨}\IFUTDi0C�EGFI³�iMT ¹wFUTDC'] Y.aMEGj�]K]fH�cDi
À�;¼ÁÖ¹¼i6c'Y�³�iwH�cDiMEGim¨qjXEGiº]KH�Y�EGH�idC"Y»TDid¹Õ]KH�ADC'¿,jb¨4EKY.C'F¬Y.HKFI³�i6\IFUTDi�¨qjXEGadid]w¸'Yb]KidCZjDTZH�cDi
FUWZS'EÅj ³:iMW,iMT�H�]4YbadcDF«id³:idC»C�A'EGFUTDV�H�cDi�\UYb]KHÐC'idaMYbC'i�¹wFIH�cBEÅidVXY�EGCBHKjº\«FUTDi¼\IFI]KHK]8Y�TDC»YbHKjXW�F«a
S'c:¿D]KFIad]M<6ÀºiMEGi»¹¼i,EGiMS'jXEÅHwõÝEG]�H6EGid]�AD\IHK]�H�c'YbH�aMY�W,i,Yb]6YáadjXWZSD\IidHKi,]�A'EKS'EGFI]Ki)HKjfAD]M< �qH
HmA'EKTD]"jDADHZH�c'YbHZHmcDi�ad\UYb]K]KFIaMYb\�adjXTDadiMSDHjb¨f©KV�iMTDiMEKYb\I ¨3WáSD] ®¯ Pw°�Pw± F«]FUTD]�A:´"adFIiMT:HM<
µ=iMTDiMEKYb\wHmY�¸D\Iid]f¹wFIH�c¶H�cDid]�if¨�WZSD]�Y.],¨3A'TDadH�F«jDT$j.¨»im¾ÌidadH�F«³:i�HKiMWZS�iMEKYbH�A'EÅi�jXTD\I¿$Y�EGi
¸�jXA'TDCÕHKj ¨3YbFI\BFUTÕS'EGidC'FIadHKFUTDVàYbadaMA'E�YbHKi�¹ºF¬TDCÖS'EGjXS'iMEÅHKFIid]M<Ö^6]�Y adjXTD]KidÃ'ADiMTDadi�P�¹Âi
C'id³:id\«jDS�Y,TDid¹ S'Y:EKY�W,idH�EÅF«JMY.HKFIjXT"W�idH�cDjXCö¹6cDFIa�cFI]BW,jXEGiBS'EGidadFI]Ki,Y�TDC�¹wFI\I\�FUT¨�ADH�A'EGi
Y.\«\Ijb¹ÆYZW,ADadc�¸�idHKHKiME¼C'id]KaMEÅF¬SDH�F«jDTfjb¨�EKYbC'FUYbHKFIjXT²C�EGFI³�iMTf¹ºF¬TDC']�<

ûwcDi�S'Y�S'iME²FI]fjXEGVXY�TDFIJdidC�Yb]¨qj�\I\Ij ¹º]M< ��T H�cDi�TDidþXHf]KidadH�F«jDTÕ¹¼i�C'id]KaMEGFU¸�i0H�cDi
S'c:¿D]KFIaMYb\½Y.]K]�A'WZSDHKFIjXTD]�\IiMYbC'FUTDVfHKjH�cDiBad\UYb]K]KFIaMYb\�S'Y�E�Y�W,idH�EGFIJMYbH�F«jDT�<wûwcDiMT�P�FUT²]KidadHKFIjXT
� PX¹¼iBC'id]KaMEÅF¬¸�i,jXA'EwTDid¹�aMYb\IaMAD\UYbHKFIjXTD]Bj.¨ÎEKY.C'F¬Y.HKFI³�iB\IF¬TDi)¨qjXEGadid]6Y:TDCf]�cDjb¹ÆcDjb¹ ¸'Y.C'\«¿
HmcDid¿}Y�EGi¼EGiMS'EGjDC�ADadidC"¸:¿»H�cDi¼ad\UYb]K]KFIaMYb\�Y�S'S'EGjXY.a�c�<1��T)]KidadHKFIjXT���¹¼i¼F¬T:H�EGjDC�ADadiwH�cDiwTDid¹
S'Y:EKY�W,idH�EÅF«JMY.HKFIjXT�PM¹�cDF«adc)V�FI³�id]8Y6W,ADadc»W,jXEÅi�S'EGidadFI]KiwEGiMS'EGid]KiMT:H�YbHKFIjXT=jb¨ÝEKYbC'FUYbH�F«³:i�\IFUTDi
¨qjXEGadid]�< ��T]KidadH�F«jDT �,¹¼iBC'FI]KaMAD]K]�H�cDi}TDidþDHw]KH�iMSD]wjb¨�¨3ADH�A'EÅiB¹ÂjDEKL�<
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ûºcDiwaMEKADadFUYb\'HKiMEKWÖFUT,HmcDi6c�¿DC�EGjDC'¿÷T'Y:W,FIad]�jb¨�EKYbC'FUYbHKFIjXT,C�EÅF«³:iMT,¹wFUTDC']�FI]�HmcDi6EKYbC'FUYbHKFI³�i
\IFUTDiÙY.adadid\«iME�YbHKFIjXT����	��
�������� P�¹6cDFIa�c%aMY�T%¸'iidþ'S'EGid]K]KidC¶FUT¶A'TDFIHK],jb¨����������� P8H�cDifEKYbC'FUYbHKFI³�iY.adadid\«iME�YbHKFIjXT�S'EÅj ³DFIC'idCÙ¸:¿�ûºcDjXW,]KjXT]�aMYbHKHKiMEGFUTDV�<
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