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Æ�H/]Y=*@�TCN�ÇÈB?GSLE=�XITCB?NªGIH/XIGSTVHfÉ�=*@�JMÊ�JMXIHfLWJ`=?GIH.TVN¥Ë�GSHf=?JITCNA]�XSÌAH/TCG�Ë�BkL�ÍF@VH/Î\TVXiÊ?Ï\NF=?LWH/@CÊ?Ï\XIÌFH
JMTCÐ/H(=*NFO¹N\>AL$Ñ©H/GWB*Ç§XIÌAHfTVG�XIH/Î\X�ÑF=kJMHKJ/Ò	Ó�BkGIHfB�É?H/GKÏ�XSÌAH/GSHQTCJW=ÔJIÍ©HfË�T�=*@`NAHfHfO»ÇÈB?GWPi[
JMÊ�JMXIH/LEJ¢XIÌ¥=�X,=*GSHw=?ÑA@VHwXIB�Ëf=*@�Ë�>A@�=�XSHw=*N¥O�XSB.JIÌAB�Õ¸XSÌAHwGSH/@�=�XSTVBkNFJ Ñ¥H/XiÕwHfH/N$XIÌAH3O�TVÖ©HfGIHfNYX
@VHf]k=*@`XSH�Î\XSJfÒPRN×Ç¨=?Ë�XfÏ,@CH/]Y=*@�XIH/ÎYXZJ8Ë/=?N&Ñ©H�GSH/@�=�XIHKO¹É\T�=ºO�T{Ö�H/GSH/NYX8=?JIÍ©HfËtXZJ/Ø,Ë/T{XZ=�XSTVBkNFJ/Ï
XIB?ÍFTCËfJ/ÏA=?NFO(=*>�XSÌAB?GKÒ

PRN&XSÌAT�J8ÍF=?Í¥HfG8ÕwH�ÍFGIHKJMHfNkX9=ºÕ�H/ÑÙ@CH/]Y=*@3TCN�ÇÈB?GSLE=�XITCB?NÙGSH�XSGITCH/É�=*@�JIÊ�JiXSH/LÚXIÌF=*X9TCJ
=*ÑA@CH$XSBQË/B\B?Í©H/GZ=�XITCÉ?Hf@VÊ(Ë/=?@CË/>A@�=�XIHW=*N¥OJMÌFB�ÕÛGIHf@C=*XITCB?NFJ;Ñ©H�XiÕ�H/H/NÔXIÌAH�GSH�XIGSTCH/É?HKOJIH�X4B*Ç
O�B�Ë�>ALWH/NYXZJ/Ò\Ü`ÌAHfJIH§GSH/@�=�XSTVBkNFJU=?GIH;JMÌAB�Õ3NE>¥JMTCNA]$]kGS=?ÍAÌFJ,=?NFOWXSÌAH§>FJIH/GZJ�=*GSH§=*@C@VB�Õ�HfO�XSB
GIH/ÝFNAH.XIÌAHfTVG;Þk>FH/GSTVHKJ`ÑYÊªJMHf@VHKËtXITCNA]�XIÌFH�]?GZ=*ÍAÌªNAB�O�HfJfÒ

ß BYBkÍ¥HfGS=*XITCB?N�TCJ,=?@CJIB4=?ËZÌATCH/ÉkHfO$XIÌAGSB?>A]kÌ$XSÌAH3É\TCJI>F=?@VTCÐf=*XITCB?N$B?Ç¥XSÌAH3TCNkXSH/GZ=?Ë�XITCB?NWË�B?NAà
XIH�Î\XTCN�=§XIGSH/H�àRJMXIGS>FËtXS>AGIHkÒ�á§JIH/GZJ¢=?GIH�=*@C@VB�Õ�HfO4XSB4GIH/XI>AGSN�XSB;ÍAGSH/É\TCB?>FJ¢TCNkXSH/GZ=?Ë�XITCB?N$JMXS=*XIHfJ
ÑYÊªJMHf@VHKËtXITCNA]8JIB?LWH4B*Ç¢XIÌAHKJMH4XSGIHfH.NFB\OAHfJfÒ

Ü`ÌATCJ:ÇÈGZ=*LWH/Õ�B?GSâ;Õ`=?J¢=*ÍAÍF@VTCHfO�XIB�XSÌAH`O�HfË/TCJITVBkNFJ¢B*ÇAXSÌAH�<	BkGMXS>A]?>FHfJIH,ã�XMXIBkGINFH/Ê�ä.H/N�à
H/GZ=*@¢=?NFOTVX;Õ`=?J;LE=?O�H�=yÉ�=*TC@C=?ÑA@VH$TVNÔXIÌAH�ÕwHfÑ&åÈÌYXIXIÍ�Øsæ?æ�Õ3Õ3Õ�Ò ÍA]kGfÒ Í�X§çªTVNè<	B?GIXI>A]k>AHfJIH
é D.[�êkêyëÈìtÒAÜ`ÌAH.ÇÈGZ=*LWH/Õ�B?GSâ�Õ`=?J�TCLWÍA@VHfLWH/NYXIHKO9TCNQ=�@CB?]kTCË§ÍAGIBk]?GZ=*LWLWTVNF]$H/N\É\TCGIBkNALWH/NYX
XIÌF=*X4Ì¥=?J4Ñ©H/H/Nè>FJIHfOpÍAGSH/É\TVBk>FJI@VÊ�Õ3TVXIÌºJM>¥Ë/Ë�HKJIJ.XSB(L�B�O�Hf@GS=*XITCB?NF=?@ =?]?HfNkXZJ4=*NFOÔXIÌAHfTVG
TVNYXIHfGS=kËtXSTVBkNFJ é ã;<U<Uíîkîyë�Ò



� HfË�XITCB?N��»ÑAGITCH��¥ÊÙOAHfJSË�GSTVÑ©HfJ8XIÌAHºË�BkGIHTCN�ÇÈBkGILE=�XSTVBkN GSH�XIGSTCH/É�=*@;L�B�O�>F@VHkÒ � HfËtXSTVBkN
� O�HfJSË�GSTVÑ©HfJ8XIÌAHpË�@C>FJiXSH/GSTVNF]¸ÍAGIB�Ë/HfO�>AGSHfJ�XSÌF=�XQÕwHfGIH(>FJIHfO =?NFO JIHfËtXSTVBkN��¹O�HfJSË�GSTCÑ¥HKJ
XIÌAHÔË/B?NFJMXIGS>FË�XITCB?N B*Ç4XSÌAHÔË�BkNYXIH�Î\XªJMXIGS>FË�XI>AGSH?Ò,PRN JMHKËtXITCB?N	�¸=¸OAH�XS=?TV@CHfO H�ÎA=*LWÍA@CH�TCJ
ÍAGIHKJMHfNYXIHfO =?NFO TCN6JIHfËtXSTVBkN	
»JIB?LWHH/É�=?@V>F=*XITCB?N GSHfJI>A@VXSJ9=?GIHÔÍAGIHKJMHfNYXIHfO�Ò�� TVN¥=*@C@VÊkÏwTCN
JMHKËtXITCB?N��Ë�BkNFË�@C>FJITVBkNFJ3=*NFO9ÇÈ>�XS>AGIH�Õ�B?GSâ9=?GIH.Í¥BkTVNYXSHfOQB?>�XKÒ
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Ü`ÌAHÔ@CH/]Y=*@�TCN�ÇÈB?GSLE=�XSTVBkN GIH/XIGSTVHfÉy=?@;JIÊ�JiXSH/L TCJªÑF=?JIHfOÙBkN � P�#%$ é ä4Ó�&�ê'fë§ÇÈGSB?L XIÌFH
ã�>FJMXSÆ:PMP�PRNFJiXST{XS>�XIHkÒ � P�#($·Õ`=?J`ËZÌF=?NA]?HKO9TCN(B?GZO�H/G�XSBEÑ¥H�=kOA=*Í�XSHfO9XIBWXSÌAH�<	B?GIXI>A]k>AHfJIH
Æ:=*NF]?>F=?]?H?Ò)#§=?LWH/@CÊ?Ï`XIÌFHèNFH/Õ�JIÊ�JiXSH/L >FJIHfJQXSÌAH¸<	B?GIXI>A]k>AHfJIH@CH�Î�T�Ë�B?N åÈLWBkGIHpXIÌF=?N
ê?î?îFÏ îkî?îWÕ�B?GZOAJZì`TVNpB?GZO�H/G§XIBQÌF=*N¥O�@VH�LWB?GSÍAÌAB?@CB?]kTCËf=*@�HfGIGSB?GZJ§=?NFO(XSB9B?ÑAXS=*TCNXSÌAH�ÑF=?JIH
Þk>FH/GSTVHKO»Õ�B?GZO�Ò*�FB?G�TVN¥JiXZ=*NFË/H?Ï	T{Ç;XIÌAH(>FJIH/GW=?JIâ�J�XSBpÑ©H(TVNAÇÈB?GSL�HKO¹=?Ñ¥Bk>�XWOAB\Ë/>ALWH/NYXSJ
Õ3ÌAH/GSH�=WJMÍ©HfË/T{Ý¥Ë�ÕwBkGSOQ=*ÍAÍ©Hf=?GfÏ\XSÌAH�JIÊ\JMXIHfLEJ�=*@�JMBEJIHf=?GSËZÌAHKJwÇÈB?G§O�B�Ë/>ALWH/NYXSJ�Ë/B?NYXS=?TVNAà
TVNA]EO�HfGITCÉ?HKO9Õ�B?GZOAJ4åÈÍF@V>AGZ=*@�J`ÇÈBkG3NAB?>AN¥J/Ï�ÉkH/GSÑF=*@©ÇÈB?GSLEJ�ÇÈB?G3ÉkH/GSÑFJ/Ï�ÒCÒCÒ ì�Ò

ã§J.=8XSB?Í@�=yÊ?HfG§B�É?HfG�XSÌAHWÑF=?JITCË$Pi[ JIÊ�JiXSH/L ÕwH�=*GSH$>FJITCNA]Q=,+i>AGSTCO�T�Ë/=?@:XSH/GSLEJ§XSÌAH�à
JI=?>AGI>¥J/ÒFÜ`ÌFTCJ�XIÌAHKJI=?>AGI>¥J3TCJ;=EGSHfJI>A@{X§ÇÈGIBkL =?NAB*XSÌAH/G�ÍFGIB-+iHfËtXKØ¥<�ä4[6à � H/@CHfË�XITCÉ?H$=kË/Ë/HfJSJ
B*ÇO�B�Ë�>ALWH/NYXZJ�ÇÈGIBkL XIÌAH�<	BkGMXS>A]?>FHfJIH.ã�XIXIB?GSNAHfÊªä.H/NAHfGS=?@mÒ

Ü`ÌAH�+i>AGSTCOATCËf=*@¥XIH/GSLEJXSÌAHfJS=*>AGS>FJwË/=*N9Ñ¥H.O�HfJSË�GSTVÑ©HfOE=kJU=�XS=�Î�BkNAB?L�Ê$Õ3ÌAT�ËZÌEÌF=?JUXIÌFH
GIHf@C=*XITCB?NFJfØ

. TCJ�HfÞY>ATCÉy=?@VHfNYX�XSB
H�Î�ØA@�=yÕ6T�J`HfÞY>ATCÉ�=*@CH/NYX`XIBENABkGIL

. TCJ�]?H/NFH/GZ=*@CTCJIHfO9ÑYÊ
H�Î�ØAÍAGSTCL�H4LWTCNATCJMXIHfG�T�J`]?H/NFH/GZ=*@CTCJIHfO9ÑYÊ9L�TCNAT�JiXSH/G

. TCJ§JMÍ©HfË/T{ÝFHKOQÑYÊ
H�Î�ØF=kË/Ë�T�O�HfNkX3T�J3JMÍ©HfË/T{Ý¥HfOQÑ\ÊEXIGZ=0/8Ë�=?ËfË�T�O�H/NYX

. TCJ�GIHf@C=*XIHfOªÕ3TVXIÌ
H�Î�ØFO�HKJMHfGMXSTVBkN9T�J3GSH/@�=�XIHKO9Õ3TVXIÌQXSGS=1/EË4=kË/Ë�T�O�HfNkX

Ü`ÌAHEXIÌFHfJS=*>AGS>FJ�T�J�>FJIHfOèXSBH�Î�ÍF=?NFO¸ÞY>AH/GSTCHfJ�XSBTCNFË�@C>FO�H9=?@V@UXIÌAHªÉ�=*@C>AHfJ�XIÌF=*X�=*GSH
HfÞY>ATCÉy=?@VHfNYX§B?G;L�BkGIH�JMÍ©HfË/T{Ý¥Ë$B?G;GIHf@C=*XIHfO�ÏFÕ3TVXIÌ�XSÌAH$TCNATVXIT�=*@	Þk>FH/GSÊèå¨L�BkGIH$TVN�ÇÈBkGILE=*XITCB?N
Ë/=*NQÑ©H4ÇÈB?>ANFOQTCN é D.[�êkêyëÈìtÒ

Ü`ÌAHUGSHfJI>A@VX¢T�J =§Í¥B�Õ�H/GIÇÈ>A@YPi[¹JIÊ�JiXSH/L(ÏfÕ3ÌFTCËZÌ�ÌF=?J¢LE=*N\Ê�JMTCLWTV@�=*GST{XSTVHKJ�Õ3TVXIÌ$XIÌAH�ÕwBkGIâ
O�HfJSË�GSTVÑ©HfO�TCN é 2 É43 ÓÔí,ê?êyë�Ï�NF=?L�Hf@VÊkÏ*=*@C@VB�Õ3TCNA];XIÌAH`H/ÎYXSGS=kËtXSTVBkN$B*Ç¥XIH/ÎYXS>F=*@FTVN�ÇÈBkGILE=*XITCB?N
>FJMTCNA]W@CB\Ëf=*@CTVÐK=�XSTVBkN�Ï�TVNAÇÈH/GSH/NFË/H?ÏA=*N¥OQË/B?NYXIGSB?@C@CHfO8ÉkB�Ë/=*ÑF>A@C=?GIÊkÒ
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PRNQBk>AG`ÇÈGZ=*LWH/Õ�B?GSâEÕwH�O�HKË�T�O�HfOªXSBWË/@V>¥JiXSH/G§O�B�Ë/>ALWH/NYXSJ`ÑF=kJMHKO9BkNQXiÕwBEO�TVÖ©HfGIHfNYX§ËZÌF=*GIà
=?ËtXSH/GSTCJMXIT�Ë/JfØFË/T{XZ=�XITCB?N¥J�=*NFO(JI>AÑ<+iHKËtXSJfÒ¥ã§@V@ O�B�Ë�>ALWHfNkXZJ�Õ�H/GSH4ÍAGIHfÉ\TVBk>FJM@CÊª=?NF=*@CÊ\Ð/HKOª=?NFO
=¸OA=�XZ=*ÑF=kJMHQGIHf@C=*XITCNA]ºHf=kËZÌ×O�B�Ë/>ALWH/NYX9Õ3TVXIÌÙT{XZJ8Ë�TVXS=*XITCB?NFJ9=*NFO×JM>FÑ<+iHfË�XSJEÕ`=?JWÑA>FTV@VXfÒ
Ü`ÌAH/N�Ï,ÇÈB?GWHf=kËZÌ&>FJIH/GEÞY>AHfGIÊkÏ,=èJIH�XEB?Ç.O�B�Ë�>FL�HfNYXSJWT�JEB?Ñ�XZ=*TCNAHfO åÈ>FJITCNA] � P�#%$4ì�=?NFO
XIÌAHKJMH4O�B�Ë�>ALWHfNkXZJw=?GIH.Ë�@C>FJMXIH/GSHfO8>FJMTCNA]�XIÌAH.GSH/@�=�XITCB?N¥J,ÍAGSH/É\TCB?>FJI@VÊEËf=*@�Ë�>A@�=�XSHfO�Ò'� TVNF=?@V@CÊ?Ï
XIÌAH�B?Ñ�XZ=*TCNAHfOÔË�@C>FJiXSH/GZJ§=?GIH�ÉYT�JI>F=*@CTVÐfHfO�=kJ;=9@VT�JiX.B?G4=?J.=E]?GZ=*ÍFÌÔJiXSGI>¥ËtXI>FGIH9å¨>FJITVNA]ªXIÌFH



ä.GS=?ÍAÌ\ÉYTCÐ$Í¥=?ËZâ�=*]kH�O�HfÉ?H/@CB?Í©HfOÔÑ\ÊãÜ � ÜÛ=*NFOèÆ�>¥Ë�H/NYX 2 H/@C@	Æ¢=*ÑFJZìtÒ��FB?G�=ªË/B?LWÍA@CH�XSH
O�HfJSË�GSTVÍAXITCB?NÔB?Ç,XIÌFHWË/@V>¥JiXSH/G4ÍAGSB\Ë/HfJSJ/Ï�NF=?LWH/@CÊ�T{XZJ4L�H/XIÌAB�O�Bk@VBk]?Ê�=*N¥OÔ=*@C]?BkGITVXIÌFLWJfÏ�JMHfH
é D.[�îkîyë�Ò
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Ü`ÌAH§Ë�BkLWÍA@VH/XIH.JMH/XUB*Ç�@CH/]Y=*@FO�B�Ë/>ALWH/NYXSJ,ÇÈGIBkL XSÌAH;<	BkGMXS>A]?>AHKJMH�ã�XIXIBkGINAHfÊ�ä.HfNAH/GZ=*@¥Õ�=kJ
ÍAGIB�Ë/HfJSJMHKOEXIBEBkÑ�XS=?TVNªXIÌFH�Ë�TVXS=�XSTVBkNFJ`Ñ©H�XiÕ�H/H/N�O�B�Ë/>ALWH/NYXSJfÒ

PRN�BkGSOAH/GXSB�B?Ñ�XZ=*TCN8=*@C@�XIÌAH;Ë�TVXS=�XSTVBkNFJ,TVXUÕ`=?J	NAHKË�HKJIJS=*GSÊ�XIB�Ë�B?N¥JiXSGI>FË�XU=�JMÍ©HfË/TC=?@VTCÐ/HKO
ËZÌF=*GIX;ÍF=?GSJIH/GKÏ©Õ3ÌATCËZÌpTCJ4=?ÑA@VH�XIBQÍF=?GMXSTC=?@V@CÊ�=*NF=?@VÊ\Ð/H$XIÌAH�XSH�Î\X4=?NFO�XSBªGSH�XSGITCH/ÉkH�=?NFO�XSB
NAB?GSLE=*@CTVÐfH�XIÌAHWË�TVXS=*XITCB?NFJ;Ñ©H�XiÕ�H/H/NpO�B�Ë�>ALWH/NYXZJ/Ò�#�B?XIH$XIÌF=*X4O�B�Ë/>ALWH/NYXSJ.Ë/=?NÑ¥HWË�TVXIHKO
ÑYÊªXIÌFH/TCG§N\>AL$Ñ©H/GKÏFOA=*XIHkÏAXITVXI@CH?Ï�=*>AXIÌABkGfÏF=?NFO(Ñ\ÊQ=?@VLWBYJiX§=?NYÊªLWT{Î\XI>FGIH�B?Ç	XIÌAHKJMH�Ý¥H/@�OAJ/Ò
Ü¢=?âYTCNA]ºXSÌATCJEÇ¨=?ËtXªTVNYXIB»=kË/Ë/B?>ANYXfÏÕ�H�ÌF=yÉkH�ÑA>ATC@{Xª=¸OF=�XS=?ÑF=?JIH(Õ3T{XSÌÙXIÌAHKJMH(Ý¥H/@�OAJEÇÈBkG
Hf=?ËZÌ8OAB\Ë/>ALWH/NYX�=?NFO�ÏYÕ3ÌAH/NFH/É?HfGw=$Í¥BYJIJITVÑF@VH.Ë�TVXS=�XSTVBkN8=*ÍAÍ©Hf=?GSJUTVN8XIÌAH;XIH/ÎYXKÏ?XSÌAH.ÍF=*GZJMHfG
ËZÌAHfËZâ�J�T{Ç;XIÌAH�Ë/T{XSHfO×O�B�Ë�>ALWH/NYXEH�Î�T�JiXZJE=*NFO¹T{XEÑA>FTV@�OAJ8=pNAH/Õ Ë�TVXS=*XITCB?N¹HfNYXIGSÊ»TVN&XIÌFH
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