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2U;degW�j�PRHI;sÅ(F�>O7ÇÆR;degÅRMVW^>OtZe­>OtcHIF�>sEGÈ�Æ(>	bdFUÉ�MVHXF�EËÊ�5\Ìie
>�7(EÎÍ¼5iÌie¤epPJÅRÅ(;=HIWXMV7RÏ�WXÆRFUWXHf>kÐ
EGMcWIMV;s7(>OtDMV7�WIFSHf9<;s7R7RF�9<WXMV;s74;OÑBWIÆJFUÉ�ÆR;stVFUÆJF�>OtcWIÆÒ9S>OHIFÓepÈJepWXF	Ô Õ�>=E�Ô­MV7RMZepWXHf>OWXMV;s7*?¢Å(F	H^ep;s7R7RF	t
Ô�>�7(>OÏsF	Ô­F	7�W	?�Å(>�WIMcF	7GW^e<Ö�HXF�9<;=H^E×Ô�>�7(>OÏsF	Ô­F	7�W	?�HXF�epFSHIbs>OWXMV;=7:e
;OÑvWXF�epW^e<?�MV7�bdF	7�WI;sHIÈØepÈJepWIFSÔ�e
>O7:E­ep;v;=7�Ùf3nÚDPRMVWXF8;�Ñ½WIF	7Û?_WXÆRFDÆRF�>OtcWIÆ¾9	>OHXFiegÈRegWIF	ÔÜMNe�Å(>�HIWIMcWIMc;=7RF�E�MV7�WI;BegF	bdF	Hf>�t(9<;sÔ­Å(;=7RF	7�Wfe�?
>O7:EÎWIÆRF¼Ý�ÞAFkERepMZEGF�Ý�Ô­FkEGMN9	>�tnWXHIF�>�WIÔ­F	7�Wfe�>�HIF�;=PRW­;�ÑBMVW	3ßlnÆ(>OW¾MNe<?D9fÆRF�9fàGMc7RÏ.WIÆJFUbs>OHXMV;=P:e
WIHXF�>OWXÔ­F	7�Wfe�?=ÅRHIFkeI9<HXMVÅRWXMV;=7¾>O7:EÄE�F	tVMcbdF	HIÈB;OÑ�9fÆRF	Ô­MZ9	>OtZe<?�7R;=WXF�e¢W^>OàdF	7­Þ�È¤EG;�9<WX;=H^e�>O7(E­WIÆJFitVMcàdF
epWXMVtct�EG;�7R;sWwHXF�9<F	McbdF07JF	WgÉn;=HXàdF�EU9�;=Ô­ÅRPJWIMV7JÏ�epPRÅJÅA;sHIWS?«PJ7RtVF�eXeiÆ(>O7(E�É�HIMVWXWIF	7¼7R;sWIF�ev>OHXF�tN>�WIF	H
;=7Ó9<;=ÅJMVF�E
WX;
FStVF�9<WXHI;s7RMN9iegPRÅRÅ(;=HXWfe�3

5ie�>0HXF�epPRtcW	?=McW�MNe�MVÔ­Å(;�eIepMcÞRtVF1WI;vÏ=FSWnWIÆJF�MV7GÑ½;sHIÔ�>�WIMV;s7�MV7¤HIF�>�tYÐºWIMcÔ­F�>�7(E
Æ(>	bdF�MVW¿>kbs>�MVtN>�ÞRtVF
>OWvWXÆRF�Å(>OWXMVF	7�W	Ö�eáÞ(F�EJepMNE�Fd?LWIÆ�P(eiMVÔ¾ÅRHI;�b�MV7RÏ�WXÆRF¤â_P:>OtVMcWgÈd?L>�7(E.ÅAFSHIÆ(>�Å(eiWIÆRF�bdF	HXÈ�7(>OWXPRHIFd?�;OÑ
Å(>�WIMVFS7GWD9	>�HIFd3

2.>O7�ÈBepÈJepWIFSÔ�e*>OtctV;�É�MV7RÏDF	tcF�9<WIHX;=7RMZ9©ã(tVMc7RÏi>�7(EwÔ�>�7(>OÏsF	Ô­F	7�WL;�Ñ�9<tVMc7RMN9S>OtdHIFk9<;=H^ERe©E�;iF	ä�MNepWS?
MV7:9<tVP(E�MV7RÏ�>�Ñ½F	Éå9<;sÔ­Ô­F	H^9`MZ>OtctYÈ¾>	bs>OMVtZ>OÞRtcF�ÅRHI;�E�P(9<Wfev>�7(E�>�7�FS7R;=HXÔ­;=P(e\>OÔ­;sPR7GW\;OÑD9�P(epWX;=Ô
ep;�Ñ½WgÉ�>OHXFDEGF	bdF	tc;=Å(F�EvÞGÈvÆR;�epÅRMcWf>OtZe�>O7:E�PR7JMVbdF	H^epMVWgÈ\9<tVMc7RMN9SeAÑ½;=H�WIÆRFSMVH�;OÉ�7�Mc7GWXF	HI7:>OtdP(egFd3�a87GÑ½;sHpÐ
WIPJ7(>OWXF	tVÈd?JepP(9fÆ�epÈJepWXF	Ô�en>�HIFvtV;�9S>OWIFkE»Mc7
ã(ä�F�E­Å(;depMcWIMc;=7(e�É�MVWXÆRMV7�>�7UÆR;�epÅRMcWf>�t*PR7RMVWS?GWXÆRF	HIF�Ñ½;=HIF
Ñ½;=H^9<MV7JÏ0Å(F	;sÅRtVFDWI;BÔ­;�bdFnWXÆRF	HIF�Ñ½;=H1ER>�Wf>wF	7�WIHXÈ�>�7(E­ER>�Wf>0HXF	WIHXMVF	bs>�t�æd>�tNep;J?GMc7GÑ½;=HXÔ�>OWXMV;=7�MZe©ã(HfegW
É�HIMcWIWXF	7v;=7wÅ:>OÅ(F	H	?�>O7(EwtZ>OWIFSH*WpÈ�Å(F�EiMV7�WI;\9<;=Ô¾ÅRPRWIFSHfe<?	WXÆRF	HXF<Ñ½;=HXF¢tcF�>=E�MV7RÏ�WX;8F	HXHI;sHfe<?s;=Ô­MZeIepMc;=7(e�?
EGPRÅJtVMN9S>OWIMc;=7¤;OÑ�MV7GÑ½;sHIÔ�>�WIMc;=7¾>O7(E­>sEREGMc7RÏ�ÆGPJÏ=Fi;�bdF	HXÆRF�>=EJe¿WX;¤EG;�9<WX;=Hfe�ÖR>�7(E­7GPRH^epF�e�ÖdÉn;=HXàL3�[�W
9	>�7
Þ(FDF�epWXMVÔ�>�WIF�EvWIÆ(>�WnPRÅ¤WI;Br=çdèé;�Ñ*WXÆRF�WIMcÔ­Fn;�Ñ�EG;�9<WX;=H^e�>O7(E�7GPJHfepFke¿MZe�9<PRHIHXF	7�WItVÈBegÅAFS7GW�MV7



ã(tcMV7RÏ¤>�7(E­HIF	WXHIMVFSbGMc7RÏwMc7GÑ½;=HXÔ�>OWXMV;=7»>O7(E�MV7�9<;OÐº;=H^EGMV7:>OWIMc7RÏ¾>O7(E�epÈ�7(9fÆRHI;s7RMNegMV7RÏ¤>�Ô­;=7JÏ�WIÆRF	Ô¤Ð
epFStVbdF�e�3�lnÆRFwMcÔ­Å(>=9�Wn;OÑ¢epP(9fÆ�MV7RF<ê»9<McF	7GW�ÅRH^>=9<WXMN9<Fken;=7UWXÆRFBâ_P:>OtVMcWgÈ­;OÑ�WXÆRFBepF	HXbGMZ9<F�e�ÅRHI;�b�MNEGF�E
Þ�È­ÆR;degÅRMVW^>OtZeáMZe�EGHf>�Ô�>OWXMN9=?�>O7:EÄWIÆJF	MVH¡9<;degWáÑ½;sH�WIÆRFB9<;sÔ­Ô
PJ7RMVWgÈwMZenF	7R;sHIÔ­;sP(e<3

Ê(F	WiP(ev9<;s7(epMZEGF	HDÉ�Æ(>OWvÔ�>	È�Æ(>�ÅRÅ(F	7�WX;�>
Å(>�WIMcF	7GW\MV7(egMNEGFë>O7¼ÆR;degÅRMVW^>Ot�3vÍÒÆRF	7.FS7GWXF	HIMc7RÏ
>O7.ÆJ;depÅJMVWf>�t�PR7RMcW	?�>
Å(>�WIMVFS7GW�ã(HfegWiHIFk9<F	MVbdFke�>
bGMZepMcW	?�>OMVÔ¾MV7RÏ�WX;­Å(F	HpÑ½;sHIÔì>�EGMN>�Ï=7R;�epMNe\>O7(EUWX;
EGF<ã:7RF8WXÆRFitcMVàdF	tcÈwE�PRHf>�WIMV;s7­;OÑ�McWfe�ÆR;�epÅRMcWf>OtcMNeX>OWIMc;=7�>�7(E­WIÆRFDàdF	ÈBÔ­MVtcF�epWX;=7RF�e1ÕÀF	äJ>OÔ�e�?depPJHIÏ=FSHIÈd?
WIHXF�>OWXÔ­F	7�Wfe�?RF	Wf9=3�Ùf3v5å9<tcMV7RMZ9	>Ot*HXF�9<;sHfEÄÑ½;=HvWXÆ(>OWiÅ:>OWIMcF	7�W�ÕÀF	McWIÆRFSH8;s7�Å(>�Å(F	Hi;=HvF	tcF�9<WXHI;=7JMN9=?R;sH
Þ(;=WXÆLÙnMZenWIÆRFS7U9�HIF�>�WIF�EL3

C8PRHXMV7RÏ¼ÆRMNefí	ÆRFSH¤epWf>	È4Mc7î>O7ÎÆJ;depÅJMVWf>�t�?1>ïÅ:>OWIMcF	7�W�HIF�9<FSMVbdF�eiÅ(F	HIMc;�EGMN9­b�MNegMVWfevÞGÈðEG;�9<WI;sHfe�?
É�ÆRMZ9`ÆÇ9fÆRF�9fà4WIÆJF¼epWf>�WIP(e�;OÑëWIÆRF.Å(>�WIMcF	7GW»>O7(EÒF	bdF	7�WIP(>�tVtcÈ4ÅRHIFkeI9<HXMVÞ(F.>sEREGMVWXMV;s7(>OtB>O7:>OtVÈJepMZe<?
epÅ(F�9�MN>OtcMNegWfe<Ö�b�MNegMVW^e<?¢Ñ½PRHXWIÆRFSH­9fÆRF�9fàRe�?¢WXHIF�>�WIÔ­FS7GW^e<?�F	W^9=3ÇC8PRHIMc7RÏØepP(9fÆÎb�MNegMVWfe�?�EG;�9<WX;=H^e
7RF	F�E
WI;�Æ(>	bdF¼>s9	9<F�eXe»WX;�WIÆRFØ9<;=Ô¾ÅRtVF	WXF.9<tcMV7RMZ9	>Ot�HXF�9<;sHfERe­;OÑ¤WXÆRF.Å(>�WIMVFS7GWS?8É�ÆRMZ9`ÆÒÔ�>	È�MV7:9<tVP(E�Fd?
Ñ½;=H�Mc7(epW^>O7(9�Fd?¢HXF�epPJtVWfew;�Ñv>�7(>OtcÈRegMNe�;=H�;sWIÆRF	H¤eX9`ÆJF�EGPRtcF�E�WIHXF�>OWXÔ­F	7�Wfe�34lnÆRF�epFk>OHf9fÆ4Ñ½;=H¤egP(9`Æ
MV7�Ñ½;=HIÔ»>OWIMc;=7B;OÑ½WIFS7�HIF�âdPRMVHXF�eLWIMcÔ­Fd?�>�7(EwWIÆRFSHIF<Ñ½;sHIFD>i9<tc;degF�>O7:EwWIMVÔ¾F	tVÈDÔ­;=7JMVWI;sHIMc7RÏ8;�Ñ�Å(>OWXMVF	7�Wfe
ÅRHX;=Ï=HXF�eIegF�enWIPJHI7(en;sPRW�WI;�Þ(FBEGMYê»9<PRtcW	?�>O7:E»WXÆRFiÅRHXF�eI9�HIMVÅJWIMV;s7­;OÑ�WIHXF�>OWXÔ­F	7�Wfe�Ô�>	È�Æ(>	bdFiWX;�ÞAF
EGM�ñLFSHIF�EL?�HIF�âdPRMcHIMV7JÏ�WIÆRFBEG;�9<WX;=H^eáWX;
b�MNegMVWnWXÆRFvÅ(>OWXMVF	7�WD>OÏ�>OMc7*3

C8PRHXMV7RÏ.b�MNegMVWfe�?�EG;�9<WI;sHfe�Ô�>	È.>�7R7R;=W^>OWXFÄMc7GÑ½;=HXÔ�>OWXMV;s7�;s7×Þ(;�>OHfEJe�>OWIW^>=9fÆRF�E�WX;.Å(>OWXMVF	7�Wfe�Ö
Þ(F�EL?�>O7(EUMc7(epWXHIP(9�WIMV;s7(eD>OHIFBWgÈGÅRMZ9	>OtctVÈ¤Ï=McbdF	7UbdF	HXÞ(>OtctVÈ¤WI;­WXÆRFwÆJF�>=E�7GPRH^epF�e�?AÉ�ÆJMN9fÆUÔ�>	È¤Wf>OàdF
7R;sWIF�en;s7ÄÆJMNe`íSÆRF	H¡EGMN>�HIÈd3�5áÑ½WXF	HIÉ¡>OH^ERe<?�WIÆRFiÆJF�>=E­7�PRHfegF�en>seIepMcÏ=7(e�Wf>sepàJenWI;�Mc7(EGMVb�MNE�P(>Ot(7�PRHfegF�e<?
É�ÆRMZ9`Æ*?�MV7¼WIPRHX7*?�>O7R7R;sWf>�WIF­Mc7(epWXHIP(9<WXMV;s7(ei;=7¼WIÆRF	McHi;�É�7�EGMZ>OHIMcF�e<3¤ò�;OÐº;=HfE�MV7(>�WIMV;s7�MNe8b�MVW^>Ot©Ñ½;sH
Å(>�WIMVFS7GW^e<Ö�eI>kÑ½FSWpÈ�ói>�tVt�7RF�9<FkeIeI>�HIÈÓ>=9<WXMV;=7:eoÆ:>kbdFBWI;­Þ(F¤Å(F	HpÑ½;sHIÔ­F�E�?RWIÆRF	È�Ô
P:epWDÞAF�Å(F	HgÑ½;=HXÔ­F�E
;=7JtVÈ­;s7(9<FB>O7(E�WIÆRFSÈ­Ô
P:epWnÞ(FvÅ(F	HpÑ½;sHIÔ­FkE
F	äJ>=9<WXtVÈ¤É�ÆRF	7�>O7(E�>=e�7RF	F�E�F�EL3

[�7�9	>=egFvep;sÔ­Fv>�7(>OtcÈRegMNe<?JepÅ(F�9<MZ>OtcMNepW�b�MNegMVWn;sH�EGFkEGMN9	>�WIF�E¤WIHIFk>OWIÔ¾F	7GW�MNe¢7JF	F�EGF�E�?_WXÆRFiHXF�â_PJF�epW
Æ(>se»WX;�ÞAFUÑ½;sHIÉ¡>OHfE�F�EËWX;4WIÆJF.MV7�WIF	HXF�epWXF�E×tZ>OÞ(;=H^>OWI;sHIMcF�e�>O7(EÒWIHXF�>OWXÔ­F	7�W�HI;d;=Ô»eÄ>�7(EL?D;=7(9<F
eI9fÆRF�E�PRtVF�E�?A7�PRHfegF�e8Æ(>	bdFBWI;�Wf>�àdF�9	>�HIF�;OÑ1ÞRHXMV7RÏsMV7RÏ�Å(>�WIMcF	7GW^eáMc7.WIÆRF�HXMVÏsÆGWDÅRtN>s9<F¤>O7:E�>�WiWIÆRF
HIMcÏ=Æ�WnWXMVÔ­Fd3*ÍÒÆRFS7­WIHXF�>OWXÔ­F	7�Wfe�>OHXFiÏ=McbdF	7­Þ�È
7�PRHfegF�e<?�WIÆRFSÈ
Æ(>	bdFiWX;�HIF�9�;=HfE¤WIÆRFiFSbdF	7GW�Mc7­WIÆRF
Å(>�WIMVFS7GW^e<ÖR9�tVMV7JMN9	>�tLHIFk9<;=H^ERe<3

]d;=Ô¾F¼9<;OÐº;=H^EGMV7(>�WIMc;=7ôÉ�McWIÆÇWIÆRF¼ÆR;degÅRMVW^>Otë>=EGÔ­Mc7RMNegWIH^>OWIMc;=7ÇEGFSÅ(>OHXWIÔ­F	7�W�ÕÀÉ�ÆRMZ9`ÆÒÆ(>seÄWX;
>=9S9<;=PR7�Wv>�tVt�WIÆRF¤9<;�epW^e8tVMc7RàdF�E­WI;�F�>s9`Æ�Å(>OWXMVF	7�W<Ù¡>O7(E.É�MVWXÆ.WIÆRFBtV;sÏ=MNegWIMZ9wEGF	Å:>OHIWXÔ­F	7�WvÕÀÉ�ÆRMZ9`Æ
MNeDHIF�egÅA;s7(epMcÞRtVFwÑ½;sHvHIF	ÅRtcF	7RMZepÆRMc7RÏ
WXÆRF¤epWX;�9`àJei;OÑ1Ô­F�E�MN9<Mc7RF�e<?RÔ»>OWIFSHIMN>�tNeD>O7(E¼9<;s7(epPRÔ»>OÞRtcF�e`Ù1MNe
>OtZep;¤7RF	F�E�F�EL3

[�7UegPRÔ­Ô�>�HIÈd?dWXÆRFvF	7GWXMVHXFiÅRHI;�9�F�eIe�MNe�9<FS7GWXHIF�E­>�HI;sPR7(EUWIÆJF0Å:>OWIMcF	7�Wfe<ÖJ9<tVMc7RMN9S>OtLHXF�9<;sHfERe�>�7(E
MV7�bd;=tcbdF�e�>=9�WIMVb�MVWXMVF�e�egP(9fÆÇ>=e<ó¼HIF	WXHIMcF	bGMc7RÏ.MV7�Ñ½;=HIÔ»>OWIMc;=7õ>OÞ(;=PRW�WXÆRF.Å(>OWXMVF	7�Wfe�?�MV7(9<tcP(EGMc7RÏ�HXF<Ð
epPJtVWfe�;OÑ0>O7(>�tVÈJepMNe�?nÔ­;s7RMVWX;=HIMc7RÏUÅJHI;=ÏsHIF�eXe<?�ÅRHXF�eI9<HXMVÞRMc7RÏ.WIHXF�>OWXÔ­F	7�Wfe�?�eI9fÆRF�EGPRtcMV7RÏJ?¢FSäGF�9�PRWIMc7RÏ
>O7:E
Ô­;=7JMVWI;sHIMc7RÏiWIÆJF	Ô.?=F	W^9=3�[�W1>OtZep;B9<;sÔ­ÅRHIMZepF�e�>=9<WXMVb�MVWIMcF�e�egP(9`Æ¾>=e�ó�F	äJ9`Æ(>�7RÏ=Mc7RÏvMV7GÑ½;sHIÔ�>�WIMc;=7
>OÔ¾;=7RÏëEG;�9<WI;sHfe�?(>OÔ­;s7RÏw7�PRHfegF�en>�7(E­Þ(F	WgÉnF	F	7¾EG;�9<WX;=H^e8>�7(E­7GPRH^epF�e�æR9<;�Ð�;sHfEGMc7(>OWXMV7RÏ¤>�7(E­egÈG7GÐ
9fÆRHI;s7RMNegMV7RÏ¾>=9<WXMVb�MVWXMVF�e�æGF	7(egPRHIMc7RÏ¤WIÆ(>�WiWIÆRFB7RF�9<FkeIeI>�HIÈ�E�HIPRÏ�e<?L;sHi9<;s7(epPJÔ�>OÞRtcF�e<?(>�HIFë>kbs>�MVtN>�ÞRtVF
É�ÆRF	7�7RFSF�EGF�ELæ�F	Wf9s3

ò�PRHIHXF	7�WItVÈ�?LWIÆRF¤>�Þ(;ObdF¾>=9�WIMVb�MVWXMVF�eD>OHXF
ÆJF�>	bGMctVÈ�Å(>OÅ(F	HgÐ�Þ:>=epFkEL?©WXÆRF	È.>�HIF¾9`Æ:>OHf>s9<WIFSHIMNegF�EÄÞ�È
EGPRÅJtVMN9S>OWIMc;=7(ei;�ÑDMV7GÑ½;sHIÔ�>�WIMV;s7*?LÅ(;deXepMcÞRtVF­FSHIHI;sHfe�?©;=Ô¾MNeIegMV;s7(ei>O7:E4EGF	tZ>kÈJe<æ�MV7Øep;sÔ­F¤9	>=egF�e<?�9<;OÐ
;=H^EGMV7:>OWIMc;=7�Wf>OàdFkenÅRtN>s9<Fi;=7JtVÈ­WXÆRHI;sPRÏ=Æ.Mc7GÑ½;=HXÔ�>Ot�9<;sÔ­Ô
PJ7RMN9	>�WIMc;=7(e�3
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