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D EGF HBI�JKE�L�MON�IPLQE�FRF ETS�U V�WPXZY�[OEB\]F I_^a`cbed@EBfg^ihkj�`OE�F HBIlhBFmF�XnLoEB[�I"p:Mq[chnrs[qI_t�U Mcb2u?IvS�URFmF�^ihBUwV:Mch_U Vxh
y z�{ LoEB[|MON�IaY�[qEB\]F I_^}`OI"M~EBV�MON�I�rsEBf�[O`qIau?I"\�Y]h�W_I_b

� 0��n�O� XnY�EGU V:Mq`c� z `O`Of]^2I�j_EBf�h�[OIKMO[Oj<U V�W8MOEgrs[OI_h�MOI.hl`OY]h"V�V]U V�W8MO[OI"IxrsEBV�V�I_rsMOI_t�W_[ch�Y�N����@S|N�I"[OI
I_hBr�N�I_t WBI�N]h�`�hvt�U �+rsf]F M�jPF I"HBI_F � I_bwW�bm�4V�E<t I"`�h�[qIeY�E�U V	MO`CEBV8h�^ih�Y]��h�V]t�MON�I�t�U �+rsf]F M�jPF I"HBI_F:E�L�MON�IaI_t WBI
[OI"Y�[OI"`qI"V:MO`@N�ETS�t�U ��rsf]F M~U `@MON�I|Mq[chBUmF�N]U �BI�Lo[OE�^�EBV�ICI_t WBI|I"V]taMON�I|EBMON�I"[ �Ob=�aU ��rsf]F M�j�F I"HBI_F `~h�[qI�I"p	Y�[OI"`O`qI_t
h�`aV	f]^e\�I"[O`c��S�U MON+N]U WBN�I"[�V:f]^e\�I"[�UwV]t�Umr"h�McU V�Wxh�^aEB[OIPt�U �+rsf]F M�I_t WBI_b z `O`Of]^2I��}N]h�`a��V�E<t I"`Kh�V]tn�
I_t WBI"`cb
� �]� D f�Y�Y�EB`qIijBEBf�t I_r"Umt IvMOEnH<U I"S�h�V�I_t W_I��_� ���c�:��� UmL@U MO`Zt�U �+rsf]F M�jxF I"HBI_F�U `¡h�M�F I_h"`OMv¢�bv£�U H_I�h�Vg¤ � �x�
McUm^aI�hBF WBEB[ U MON]^¥MqN]h�MC¦�V]t `vh2`qY]h�V�V]U V�WiMO[qI"IaS�U MONxh�`�LoI"S§t�Uw�+rsf]F MCI_t WBI"`¡h�`CY�EB`O` U \]F I_b
� &¨�e© ETSª`qf�Y�Y�EB`OIaMqN]h�M=jBE_fnS�h�V	M@MOEPt�U `OMcUwV�WBf]U `ON+«Kt�U ¬�I"[OI"V	M�F I"H_I_F `=E�L]t�U �+rsf]F McUwI"`�¢® ¯�°�°�°	¯±¢G²_b �q³ b W�bR�
E�FmteY�I"EBY]F I�H�U I"S�I_t W_I"`�SZU MONPt�U �+rsf]F M�jlh�M~F I_h�`OM~¢  t�U ��rsf]F Mc�4[qI_hBFmF ja`c^�hBFmF �<Umt `=H<U I"S�I_t WBI"` S�U MON+t�Uw�+rsf]F M�j
F I"HBI_F~h�M+F I_h�`qM�¢�´µt�Uw�+rsf]F Mc�®I"M r"bm��S|N]UmF IKI"p	Y�I"[cU I"V]rsI_tµN]U �_I"[O`iEBV]F j$H<U I"S¶I_t W_I"`iS�U MON�t�Uw�+rsf]F M�j�FwI"HBI_F|h�M
F I_h�`qM�¢�²lt�U ��rsf]F Mcbm�2d@E_f�S�E_f]Fmt�F ETHBIaMOEiN]hkHBI�ha`cU V�W�F IaMq[OI"IaMON]h�M|` Um^ef]F Mch�V�I"EBf�` F jiN]h�`�h"`�LQI"S·I_t WBI"`�S�U MON
t�U �+rsf]FwMsj.h�M�FwI_h�`OM�¢G¸¨h�`�Y�EB`O` U \]F IKLoEB[�h_FmFº¹»ba��E	I"`|`Of]r�N$h�MO[OI"IlhBF S�hkj:`CI"p<U `OMO` ¼l½»L@U M�I"p<U `OMO`c�]r"h�V�jBE_f�¦�V]t
U M�U Vx¤ � �¾F EBW@�¿�®M Um^2I_¼

� *��=�O� X=Y�E�U V	MO`c��ÀºI"McÁw`@WBEe\]h_rÂ��MOEeMqN�I�E_[cU W�U V]h_FB^2EBMcUwH	h�McUwEBVKLoEB[�MON�I�^iU V]Um^ef]^ª`OY]h�V�V]U V�WaMO[qI"I�Y�[qEB\]F I_^iÃ
SCI+h�[OI�W�U HBI"V�h+rsEBV�V�I_rsMOI_t��®f�V]t�Uw[OI_rsMOI_t�WB[ch�Y�N��ÅÄ �OÆ@ÇcÈ �®S�U MONxY�EB`cUwMcU HBIvI_t WBI.F I"V�WBMON�`lÉ�Ê"ËÍÌB�Ch�V]tlSCI
S�h�V	MiMOE?¦�V]t�hP`OY]h"V�V]U V�W?`Of�\�WB[ h�Y�NªE�LaUwMcb © E SZ��`Of�Y�Y�EB`qI�SCI$h�[qI�S�UmFmFmUwV�W�MqE?`OI"MOMcFwIxLQEB[�hP`Of�\�W_[ch�Y�N
Î Ä �qÆ@Ç�Ï ��MON]h�M¡U `�Ð�t I"V�`OI"[cÑ�MON]h�Vgh�MO[OI"I_��h�V]t¡SCIKh"[OIKU V	MOI"[OI"`qMOI_t�U V8WBf]h"[ch�V	MOI"I_U V�WiMON]h"M�LQE_[eI_hBr�N8Y]hBU [
E�LºH_I"[OMcUmrsI"`CÒ ÇOÓ�Ô?Æ �:MON�IvFwI"V�WBMONKE�LºMON�Ia`ON�E_[OMOI"`OM Ò�Õ Ó Y]h�MqNxU V Î U `CV�EBM�^ef]rÂN.F EBV�WBI"[CMON]h"VnMON�I¡F I"V�WBMqNnE�L
MON�I�`ON�EB[OMqI"`OMCÒ�Õ Ó Y]h�MqN8U Vx��bCÖ]j�MON�IK��×�Ø�Ùc�Ú|E�L�heY]h�MON.Û�N�I"[OI_�:SCIv^2I_h"V�MON�Ie`qf]^}E�LºÊ"Ë E H_I"[ah_FmF4I_t WBI"`ZÜ
U VxÛab

Ý I"[OI_Á `Zh~Hºh�[cUmh"V:M|EGL�Þ�[Of�`O�ºhBFmÁ `�h_F WBEB[cUwMON]^ßt I"`cUwWBV�I_t¡MOE�Y�[OE�t f]rsI�`Of]r�Nxh2`Of�\�WB[ch"Y�N]b

à y U [O`OMc��S�I�`OEB[OM¡hBFmF�MON�IvI_t WBI"`vUwV�E_[ct I"[eEGL@U V]rs[OI_h�`cUwV�W8F I"V�W_MON]b � d@E_f�^�hqjxh"`O`Of]^2IlhBFmFºI_t WBIPF I"V�W_MON�`
h�[OI�t�U `OM U V]rsMcbm�

à u?IaMON�I"VxrsEBV�`OMq[Of]rsM�h2`Of�\�W_[ch�Y�N Î Ä �OÆ@ÇcÏ �<\	j8rsE_V�`cUmt I"[cU V�W�I_hBrÂN�I_t W_IKU V�EB[ t I"[cb

à u�N�I"V8SCIPrsE�^2IvMOEKI_t WBI+ÜvÄ � Ò ÇáÓ �O�ºSCIPhBt�t?ÜaMOEnMqN�IZ`qf�\�WB[ch�Y�N Î UmL<MON�I"[qI�Uw`�rsf�[O[OI"V	McF j�V�E�Ò�Õ Ó
Y]h�MON.U V Î b �qâ N]U `�U `|S|N]h"MaÞ�[qf�`O�	hBFRÁ `�hBF W_EB[cU MON]^±SCEBf]FmtKt E+h�`CSCI_FmFmbm�vã�V�MON�IaEBMqN�I"[�N]h"V]t���UmL�MON�I"[OI
U `�heÒ�Õ Ó Y]h�MON.U V Î �:S�I¡F I"M2äcå"æ¡t I"V�EBMqIeMON�I�MOEBM hBF�F I"V�WBMONKE�LºMqN�Ie`ON�E_[OMOI"`OM `Of]rÂNKY]h�MON]ç�h�WGhBU V]��FwI"V�WBMON
U `CS�U MON�[OI"`qY�I_rsM�MOEvMON�IaH	hBFwf�I"`vÉ�Ê"ËÍÌBb�u?IlhBt�t�Ü¨MqE Î UmL�è�Ê"Ë~¯±ä å"æ_b

½�V+EBMON�I"[CSCEB[ct `c�:SCI�hBt�t�h�V�I_t W_IaI"HBI"V�S|N�I"V�Òxh"V]t Ó h�[qI�hBF [OI_hBt j�U V�MON�Ia`chB^aIvrsEBV�V�I_rsMqI_t�rsE�^2Y�EBV�I"V	Mc�
Y�[OETH<Umt I_t�MqN]h�MCMON�I�hBt�t�U McUwEBVnEGLºMON�IaI_t WBIa[OI_t f]rsI"`~MON�I_U [C`ON�EB[OMqI"`OMOÕY]h�MON.t�U `OM h�V]rsIa\:j�h2`Of��+r"U I"V	M�hB^2EBf�V	Mcb

À�I"M Î Ä �OÆ@Ç�Ï ��\�I�MqN�I�`Of�\�WB[ h�Y�N�E�L��¥[OI"MOf�[qV�I_tZ\:jKMON�IKh_F WBEB[cUwMON]^ib
� �]��é [OETHBIaMON]h�M�LoEB[|I"H_I"[Oj�Y]hBU [|EGLGV�E�t I"`�Ò ÇOÓ�Ô�Æ �)MqN�IKF I"V�WBMqN�E�L�MON�I�`qN�EB[OMOI"`OM~Ò�Õ Ó Y]h�MON�U V Î U `¡h�M

^2EB`qMaèaMcUm^2I"`|MqN�I�F I"V�WBMON�E�L�MON�Ia`ON�E_[OMOI"`OMCÒ�Õ Ó Y]h�MONxUwVx��b
� &¨� ��I"`OY]U MqIvU Mq`ah"\]UmFmU M�jvMOEPh�Y�Y�[OETp<Um^ih�MOI_FwjZY�[qI"`OI"[OHBIa`ON�E_[OMOI"`OMOÕY]h"MON8t�Uw`OMch�V]rsI"`c�:MON�Ia`qf�\�WB[ch�Y�N Î Y�[OEBÕ

t f]rsI_t¡\	jiMON�I�h_F WBEB[cUwMON]^ßr"h�V�V�E_M|\�IaMOE	EPt I"V�`OI_b|ÀºI"MZê � �@�~t I"V�EBMOIaMON�I�^ih"p�Um^ef]^±V:f]^e\�I"[~E�L)I_t W_I"`|MON]h�M



r"h�V+Y�EB`O` U \]F j�\�IvY�[OE<t f]rsI_t8h�`�MON�I�EBf�MqY�f�MeE�LGMqN]U `�hBF W_EB[cU MON]^��_ETHBI"[¡hBFmF��GÕV�E<t IPU V�Y�f�M�WB[ch�Y�N�`�S�U MON+I_t WBI
F I"V�WBMqN�`cb é [OETHBIaMON]h"M
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Ý U V:M Ã�r"h"V�jBEBfK`ON�ETS±MON]h"M|MON�I�^iU V]UR^~f]^§t I"WB[qI"IKU V�MON]Uw`�W_[ch�Y�Nxr"h�V�V�EBM~\�I�\]UwWBWBI"[|MON]h"Vxï ��¼

� 5®�e�O� XeY�EGU V:Mq`c�Cð®EBV�`cUmt I"[ZhZt�Uw[OI_rsMOI_t¡W_[ch�Y�N.�ñÄ �qÆ@Ç�È �)SZU MONxhe[OE	EBMCò Ô?Æ h�V]tZV�E_V�V�I"W�h�McU H_I�rsEB`OMO`
EBV�MON�IaI_t W_I"`cb¿½óV�MON]U `|Y�[qEB\]F I_^}SCI�rsEBV�`cURt I"[|H	h�[ Umh�V	MO`CE�L)MqN�I�^iU V�ÕqrsEB`OMZh�[O\�E_[OI"`crsI"V]rsIKh_F WBEB[cUwMON]^ib

� �]�@â N�I~hBF W_EB[cU MON]^�t�U `crsf�`O`qI_t�U V�r"Fmh"`O`�SCEB[O�	`¿h�` LoE�FmF ETS|`cÃ�S�I~^aE�t�UmLoj�MON�I~rsEB`OMO` �BrsEBV�`cUmt I"[�MON�I@`Of�\�W_[ch�Y�N
E�Lºô"I"[qEBÕqrsEB`OM|I_t W_I"`c��F E	EB�+LoEB[�hit�U [OI_rsMqI_t�rsj�r"F I�UwVnMON]Uw`|`Of�\�WB[ch"Y�N]�Gh"V]t�rsEBV:Mq[chBrsM�U M � UmLºE_V�IaI"p�U `qMO`c�Ob z [OWBf�I
\�[cU I"õ�j+MON]h�M�UwV�`OMOI_hBtnE�L@F E	EB�<U V�W+LoEB[¡rsj�r"F I"` �GS�Ilr"h�VgU V�`OMOI_h_t�Umt I"V	McUmLojxh�V]t�rsE_V:MO[ hBrsMe`qMO[OEBV�W�Fwj8rsEBV�V�I_rsMqI_t
rsE�^2Y�EBV�I"V	MO`|E�L�MON]U `|`qf�\�WB[ch�Y�N]b

� &¨� ½�V�MqN�I�rsEBf�[O`OIaE�L�MON�I�hBF WBE_[cU MON]^i� SCI�t I"¦�V�I_tiö4æ�MqEZ\�IaMON�I�^iU VxrsE_`OMCE�L�h�V�I_t WBIaI"V	MOI"[cUwV�W Ó ��h�V]t
SCIP^2E�t�Uw¦�I_tPMON�IPrsEB`qMO`�E�L hBFmF�I_t WBI"`KÜ�I"V	MOI"[cU V�W�V�E<t I Ó MOE�\�I.÷�øË Ä§÷ Ë¨ù ö æ b�D f�Y�Y�EB`qInSCIPU V�`OMOI_h_tlf�`OI
MON�I�LoE�FmF ETS�UwV�WK^2E<t�U ¦�I_t�rsE_`OMcÃC÷ øwøË Ä±^ih"p � î Ç ÷áË ù�ú öBæ4�Ob â N]Uw`|V�I"S¾r�N]h�V�WBI�U `�FRU �BI_F jiMqEZMqf�[OVx^2EB[OIaI_t W_I"`�î
rsEB`OM b|D f�Y�Y�EB`qI_�GV�E S�S�Ia¦�V]t8h�Vxh"[O\�EB[qI"`crsI"V]rsI�û·E�L�îirsEB`OMcb é [qE H_IeMON]h"M|MON]U `|û·N]h�`�rsE_`OM�h�M�^aEB`OM|M�S�UmrsI
MON�I�rsEB`qM|E�L�MON�I�^iU V]Um^ef]^§rsEB`OMZh�[O\�E_[OI"`crsI"V]rsIKUwV�MON�IaEB[cU WGU V]hBF4W_[ch�Y�N]b

�sü � z `O`Of]^aIZj_EBf$t EKV�EBM�¦�V]t�h"V�h"[O\�EB[qI"`crsI"V]rsIvE�L@înrsE_`OMcbvð®EBV	MO[chBrsMZhBFmF�î�ÕqrsE_`OMe`qMO[OEBV�W�Fwj8rsEBV�V�I_rsMqI_t
rsE�^2Y�EBV�I"V	MO`c��h�V]tZ[qI_rsf�[O`cU HBI_Fwj8h�Y�Y]FwjnMON�Ia` hB^2IaY�[OE<rsI_t f�[OI�E_V�MON�Ia[OI"`qf]F McU V�WvWB[ch"Y�N�McUmFmF�h�Vxh�[q\�EB[OI"` rsI"V]rsI
U `¡LQE_f�V]t�b é [OETHBI�MON]h�MaMON]Uw`eû·N]h�`�rsEB`OM¡h�M�^2E_`OMeM�S�URrsI�MON�IPrsEB`OM�E�LGMON�IP^iUwV]Um^ef]^¶rsEB`qM�h�[O\�E_[OI"`crsI"V]rsIPU V
MON�IaEB[ U W�U V]hBF:WB[ h�Y�N]b

�sý �Z�O� XZY�E�U V	MO`c�|d@EBf�h�[OI�U VgrÂN]h�[qWBIiE�LCð|F f © I"Mc� h�rsE�^2Y]h�V	j8S�E_[O��UwV�W�MOE�\�f]UmFmt?hi`OI"[OH<UmrsIiMON]h"MaS�UmFmF
Y�[OETH<Umt I�rsEBV�V�I_rsM U H�UwMsj�H<Umh|h=¦�\�I"[OÕEBY�M UmrCr"h�\]F I_b â N�I"jK^2E<t I_F I_t¨MqN�I�Y�[qEB\]F I_^±h�`¨h�^iU V]Um^ef]^±rsEB`qM�`OY]h"V�V]U V�W
MO[OI"IaY�[qEB\]F I_^ib â N�I"[OI�h"[OIa�8V�E�t I"`�MON]h�MCMON�I"jKV�I"I_t¡MOEPrsEBV�V�I_rsM ��h�V]tZMON�I"j.t I"MOI"[c^iUwV�I_t�h2`OI"MCE�L��þI_t WBI"`
MON]h�MvMON�I"j¥rsEBV�`cURt I"[i\�f]UmFmt�U V�W � MqN�I�EBMON�I"[vI_t WBI"`+h�[qI�I_U MON�I"[PUm^2Y�EB`O`cU \]FwInMOE8\�f]UmFRt��¿EB[Ph�[qI�Y�[OEBN]U \]U M U HBI_F j
I"p	Y�I"V�`cU H_I_�Ob â N�I"`OI�V�E�t I"`¡h�V]tZY�EB`O`cU \]FwI�rsEBV�V�I_rsMcU EBV�`¡LoEB[c^§h�V�f�V]t�U [OI_rsMqI_t¡WB[ch"Y�Nx�ñÄ �qÆ@Ç�È �O�	h�V]t¡I_hBr�N
Y�E_`O`cU \]F ICI_t WBIZÜ Ô?È rsE�^2I"`=SZU MONPharsEB`OM~÷áËeÿ±îBb â N�I"jZN]hkHBI�hBFw`OEvt I"MqI"[c^iU V�I_tiha^�U V]Um^ef]^9rsEB`OM@`OY]h"V�V]U V�W
MO[OI"I�û��¨UwVnMON]Uw`=WB[ch"Y�N]b Ý ETSCI"HBI"[c�4MqE�\�f]UmFmt�MON�I¡rsEBV�V�I_rsMcU E_V8rsEB[q[OI"`OY�E_V]t�U V�WvMOE�I_t WBI¡Ü�MON�I"jiV�I"I_tZMqE�I"V	MOI"[
V�I"WBEBM Umh�McU E_V�`�S�U MqN�h�f�MqN�EB[cU McUwI"`�UwV�MON�I�[OI"W�U E_VµS|N�I"[qI�MON�I�I_t WBIxU `iMq[chkHBI_FmU V�W�b�Ö�I_LoEB[OI�MON�I"j$`OMch"[OMvMON�I"`OI
V�I"WBEBM Umh�McU E_V�`c�4MON�I"jKSCEBf]Fmt�FmUw�BIeMqEi�:V�ETS�N�ETS¾Um^2Y�EB[OMch"V:MCI_hBr�N�I_t WBIKUw`aLoEB[|MqN�IaMO[OI"I_b

uxIxt I"¦�V�I�MON�I��c� ���B��� ���nE�L|h"V�I_t WBI$Ü Ô û � h�`iMON�IxU V]rs[qI_h�`OIxU V�MON�I�rsEB`OMvE�L=MON�I��8D â r"h�f�`OI_t?\:j
t I_F I"McUwV�WnI_t WBIlÜiLo[OE�^}MON�IvWB[ h�Y�N � URb I_bm�ºMON�IlU V]rs[OI_h�`qI_t�rsEB`OM¡UmLGMON�I�V�I"WBEBMcURh�McU EBV�`ZL hBURFm�Ob â N�IvH�U M hBFmU M�j+U `
	
U `lhBLQMqI"[Kt I_F I"McUwV�W�I_t WBI.ÜZMON�IiWB[ h�Y�N�Uw`�V�E$FwEBV�WBI"[KrsE_V�V�I_rsMOI_t�b y EB[�I"p<hB^2Y]FwI_��UwV?MON�IKWB[ch�Y�N?\�I_F ETS���MON�I
�8D â E�L�MON�IKt�h"[O��I_t WBI"`�rsEB`qMO`�èB��h"V]t¡I_hBr�N�I_t WBIlU V�MON�I�MO[OI"I�N]h"`|H�UwMchBFmU M�jPb��ih"`�h�V	j�`cU V�W�F IaI_t W_IKr"h�V�\�I
[OI"Y]Fmh_rsI_tZ\:j�MON�IaI_t W_I ��:Ç ä:�Ch�M�hib��iU V]rs[OI_h�`qI�U V�MON�IaMOEBM hBF�rsEB`OMcb
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� �]� z `O`Of]^2I�jBEBf+h"[OIeWGU HBI"V+h�V��8D â û � U ViMqN�Ivh�\�ETHBIeW_[ch�Y�N+��b�£�U HBI�h"V8hBFwWBEB[cU MqN]^�MON]h�M�rsEG^2Y�f�MOI"`CMON�I
H<U MchBFmUwMsjvE�L�heW�U HBI"V�I_t W_IKÜ Ô û � U Vx¤ � �x�@McUm^2I_b
� &¨� z `O`Of]^2I�LQEB[aV�ETS¾MON]h�MaMON�I��8D â U `KhiY]h�MON]b�£�U HBIPh�V�h_F WBEB[cUwMON]^ MqN]h�M�Y�[OE<rsI"`O`OI"`�MON�IiY]h�MqN�F I_LoM�MOE
[cU W_N:Mc�Bf�`OI"`�h¨Y�[cUwEB[cU M�j��Íf�I"f�I � `chkjPheH	h�[ Umh�V	M=E�L�he\]U V�E�^iURhBF4N�I_h�Y]�Ch�V]tKrsE�^2Y�f�MqI"`�MqN�IeH<U MchBFRU M�jaE�L�hBFmFBI_t WBI
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