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ÿ \ S}GIUZf}U&P�HFpTU�K[fä]!Qn]LW}]AK`K`UZKßEeHdP�QIRTSVUeW�Y`fäEeHLP�Q:HLf}UZp HLM
q QIWVHJE�UZf}fVHdW_f�]^\np Y`f-ñãU�Y[\TðüRIf}U�p SVH
fVH^K`c¦U#]bQIW_HdñTK`U�P HLM,fwYEK�Usr�lÇGnU�WVU^m
S hJQTY`E�]AK`K`hLm�qut r*z � GnUÅñI]LfVY`EÅEeHLP�P�Rn\TY`Ee]^S_Y[Hd\ÞHdQ:U�W}]ASVY`Hd\ÞY[f
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W_YgS}GTP�f�m�fVY`\IE�U�S}GIUäfwK[Hsl>QnWVH½EZUefVf}H^WVf×Y`\!S}GTUä\IUZS l)HdWVò�ñ:U�EeH^PÅU�]&ñ:H^SVSVK`Ue\IUZE�ò�M HLW×SVGnU�EeHdP�QIRTS}]^SVY`Hd\+z
� GIY`f�Y`fäpIRIU�S}H<SVGIU#M ]LEZS�SVGã]AS�NV� ï ]AK`ðdHdW_YgS}GTP�fä]LWVUÅpIUef_Y`ðd\IUZp S}HbpTYÕfwS}W_Y`ñIRTSVU&E�HLP�QTRTSk]^S_Y[HL\ K[Hd]Lp
UZcdU�\IKgh ]LE�W_HdfVf8QnWwHFEZUefVfVHLWVf�zs��H�lOUZcdU�W�m3SVGIWVHdRTðdGÞE�]LWVU|M RTKáP�HFpFY13nEe]ASVY`Hd\If�m¤SVGIU�fVUÅ]AK[ð^HdW_YgS}GIP�f8Ee]L\ ñ:U
P�]LpIU�SVH#pIY`f_SVW_Y`ñIRTS}U�E�HdP�QIRISV]^SVY`Hd\<K`H¦]Lp!]LE�EeH^WVpTY[\Ið#S_H&QIW_HFEZUefVf}H^W×f}Q:U�UZpnfXl,Y`SVGnH^RISyf}]^E�W_Y03nE�Y`\Ið&U�Nd�
EZY`Ue\IE|h¦z

� GTY[fX]^QnQTWVHd]^E|G�Gn]Lf,SVGnU�HLñ½cJY`HdRIf�]LpTc^]L\¦Sk]^ðdU8HscdUeWOS}GnU8HdfwS}W_Y`E�G<]^QIQIWVHd]LEkG�SVGã]ASÇYgSXñI]^KÕ]^\IEeU�fÇS_GnU
E�HLP�QnRFSk]^SwYÕH^\ ]LE�EeHLW_pIY`\Ið!S_HüQIWVHJE�UZf}fVHdW�fVQ:UeU�p ]L\Tp S}GIUZWVU�M HLWVU#Y`PÅQTWVH�c¦U�f�Q�UZW_M HdW_PÅ]^\IE�U�T�DFU�E|SVY`Hd\up
ñ:Ue]LW_fáSVGTY`f�HLRTSál,Y`SVGÅUZP�QIY`W_Y`Ee]AKãUZc½Y[pnUZ\IEeU W z � GTY`f�]LQIQnW_Hd]LE�G�Gã]^f$S lßH�]^pIc^]A\JS}]LðLUefáH�c¦UZW4S}GnU,HscdUeW_Qn]LW��
SVYgSVY`Hd\TY`\IðX]LQIQIW_H¦]LEkG+z � GIU{3nWVfwS�Y`f¤SVGã]sS�YgS�P-YÕ\TY`P-YEKeUZf3S}GIU�U���U�E�SVf¤HLMFKÕ]ASVUe\IEZhdTCP�Hdf_S�HLMJS}GIU)]AK[ðLHdWwY`SVGIP�f
pIUef_E�WwY[ñ:Uep.Y[\!DFU�E�SwYÕH^\�p�Q�UZW_M HdWwP Hd\TKgh�]�E�Hd\If_S}]L\½S�\½RnP�ñ:U�W�H^M4E�HdP�P�Rn\TY`Ee]^S_Y[HL\bHdQ:U�WV]^SVY`Hd\If W z � GnU
fVU�E�Hd\Ip2Y`f,SVGã]sS,Y`SÇpIHJU�fV\U|{SÇW_U54½RIY`WVU�U��FS}UZ\IfVYgcdU�S}UZf_S_Y[\nð�]L\Tp�P�U�]^fVRIW_UeP�U�\½S}fOS}H-pnU|S}UZWVP-YÕ\IU�HLQTSVY`PäRIP
]^K`ðdHLWwY`SVGnP Qã]^WV]LP�U�S}UZWVfZz ÿ \�M�]LE|Sem½S}GIU�Hd\TKgh�Qn]LWV]^P�UZSVU�WVf�RnfVUZp#ñ½h-SVGnUX]AK`ðdHdWwY`SVGIP�fß]^WVUÇS}GIU�QIWVHJE�UZf}fVHLW
fVQ:UeUZpIfez

� GIU8PÅ]AY[\�E�Hd\¦SVW_Y`ñIRISVY`HL\nfÇH^M
S}GTY`fÇQn]LWwSÇHLM
SVGnU�Qã]^Q:UeWÇ]LW_U8SVGIU�M H^KgKÕH�l,Y`\Ið}H

rdz � GnU�pIU53n\FY`S_Y[Hd\#H^M¤]�QI]^W}]AK`K`U�K:E�HdP�QIRTS}]^SVY`HL\#P�HJpIU|K�E�]^K`K`U�pÅS}GIUA���-�~�� @!~#%��&��"!�(?)/:"!�=� ")	��#I $=�9D&_�<Q
.d(�Se�89;:"!�.O>'(L���� GT���hUi�j W lÇGFY[E�G�Sk]Lò^Uef$Y[\½SVH�]LEZE�HdRI\½Sác^]^W_hJY`\Ið�QTWVH½EeU�fVfVHdW$f}Q:U�U�pIfg� � GIUXP�H½pnUZK
Y`f8fVY[P�QTK`U�U�\nH^RnðLG S}H.ñ�U�U�]AfVh!SVH�RTf}ULm�]LEZEeRIW}]AS}U-Ue\IHLRIðdG SVHb]^KgK[H�l M H^W�S}GIU�pIU�cLU�K`HdQIP�U�\½S8HLM
U�N#E|Y[UZ\JS�]^K`ðdHLWwY`SVGnP�f�m
]L\Ip Q�HdWwSk]LñFK[U�U�\IHLRIðdG S}Hb]^K`K`H�l S}GTU�f}UÅ]AK`ðdHdWwY`SVGIP�f�SVHbW_RI\ U�NÅEZY[UZ\½S_K[h
Hd\�]-l,Y[pTU8c^]LWwY[U|S h2H^M*Qn]LW}]AK`K`UZK�]AWVE�GTYgS}UeE|S}RIW_U�fez

ó z � GnU$Y`pIUe\¦SVY03nE�]sSVY`Hd\�H^Mn]Ç\JRTPäñ�UZW¤HLMIEZHdP�PäRI\TY`E�]AS_YÕH^\�Qã]sSVS}U�WV\If¤P�HLfVS�E�HLP�P�HL\FK[h�RIfVU�p8Y[\äNG� ï
]^K`ðdH^W_YgS}GIP�fß]^\Ip&U�N�E�Y`U�\½S��lh�iYj�]^K`ðdHdWwY`SVGIP�f)M H^W�SVGnUZY`W�Y`PÅQFK[UZPÅUZ\½S}]^SVY`Hd\�� � GIUef_Uy]AK[ðLHdWwY`SVGIP�f
M H^WVP SVGIU8ñn]LfVY`f,M HLW,S}WV]^\nf_K[]^S_Y[\Ið�U��JY`fVSVY`\IðÅNV� ï ]^K`ðdHdW_YgS}GTP�f,Y`\JSVHs�lh�iYj ]AK[ð^HdW_YgS}GIP�f�z

�TzVy \½RIP�ñ�UZW&HLM�]^K`ðdHdW Y[SVGIP�f#M HdWÅSVGnU���hUi�j P�H½pIU�Ke� � GIU�fVUü]^K`ðdH^W_YgS}GnP�f2]LW_Uü]LWVWwY`cLUep ]AS&ñJh
pIUZf}E�WwY[ñFYÕ\Ið U��JY`fVSVY`\Ið�hUiYj ]L\Ip�`�aMb�]AK[ðdH^W_YgS}GnP�f2Y[\ S}UZWVP�f.HLM�SVGIU QnWVU|cJY[HLRnfwK`h�P�U�\¦S_Y[Hd\TUep
EZHdP�PäRI\TY`E�]AS_YÕH^\bQn]ASVS}UZWV\If�z

pIzVyX\�Y`PÅQFK[UZPÅUZ\JSV]^SVY`Hd\�HLM×SVGIUef_U�Y`pIUe]^f~� � GIU2Y`PÅQFK[UZPÅUZ\½S}]^SVY`Hd\�EeHd\IfwY[f_S}f�HLM�]üKgY[ñIWV]LW_h H^M×S_GnU
QIW_UZcJY[HLRIf_Kgh2P�U�\½SVY`HL\nU�p�E�HLP�P�RI\TY`E�]AS_Y[Hd\�Qn]^S_S}UZWV\If�]L\Ip�fVHLP�U�]^K`ðdHdWwY`SVGIP�fez
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ÿ \2HdW_pIUeWßSVH-pTY1��U�W_U�\½SVY[]^S}UXS}GTY`fOlOH^WVòÅM W_HLP HLS}GIUZWOWVUZf}Ue]^WVE�G2Hd\2GIU|S}UeW_HLðdUe\TU�HdRIf,QI]LW}]sK`K[UZK+EZHdP�QIRTSVY`\IðIm
lOU8EZHdP�Qn]LWVU�YgS,lÇY`SVGbQIW_UZcJY[H^Rnf,lßHdW_ò#Y`\�SVGTY[f�]LW_Ue]Tz

� GIUßS}HLQTY[EßHLMãpã]AS}]yQn]LW_S_Y`S_Y[H^\IY[\Tð×Y[\-GnU|S}UZWVHdðdUZ\IUeH^Rnf4f_hFf_SVU�P�f*l,Y`SVG-fVY`P�QFK[UX3}�FUZp-EeHdP�P�Rn\TY`Ee]ASVY`Hd\
Qn]^S_S}UZWV\If�Y`fä]^pIpnWVUZfVf}UZp Y[\���r	�Jm óI¢ ��m$]^\Ip f}UZP�Yw� ]^RTS}HdP�]^S_Y[EÅP�U�S}GIH½pnf�HLMÇEkGnH½Hdf_Y`\nðbSVGIU&ñ:U�fVS�Qn]LW SVYw�
SVY`Hd\TY`\Ið.fVE�GIUZPÅU�]A\npüQã]^WV]LP�U�S}UZWVf8]LW_U-pIU�f}EZW_Y`ñ�U�p+zd£bU|S}GIHJpIfyM HdWXS}GIU-EeHLP�QFY`K`UäSVY`PÅU-f_E�GIU�pIRIKgY`\Ið2HLM
c^]LW_Y`HdRIf�SihTQ:U�f-HAMXQI]LW}]^KgK`UZKßK[H½HdQIf-]LW_U&pnU�f_EeW_Y`ñ:U�p Y`\��¸rLr���z � GnU&W_U�f}RTKgS}f�Y[\ S_GIY[fäQI]LQ�UZWäðdHüñ:UZh¦HL\Ip
S}GTU�f}U×Y`\&S}GI]^SOS}GTUyQIWVHLñTK[UZPÅfO]LpIpIW_U�f}f_Uep2Gn]ec¦UyP�RnEkG&K[Uef_fOfVSVWVRIE|S}RIW_U×S}Gn]^\2fVY[P�QTK`UyfVSVU�\IEZY`KgY[\Tð-HdQãUeW}]	�
SVY`Hd\If�Hd\ ó F ð^W_Y`pnfÇHdWÇRn\TY`M H^WVP Qn]^W}]^KgK[U|K¤K[H½HdQIfÇlÇGnHLfVU�EZHdP�PäRI\TY`Ee]^S_Y[HL\bQã]sSVS}U�WV\If�Ee]L\�ñ:U�]L\I]^K`h�KZUep
]^S�EeHdP�QTYgK`U�S_Y[P�ULz ÿ \ DFUeE|SVY`Hd\¤pb]^K`ðdHdW_YgS}GTP�f�]LW_UÅQIW_U�f}UZ\JSVU�p M HdW8f}HLWwSVY`\nðTm*P�UZpIYÕ]A\¥3ã\IpTY`\IðIm
]L\Ip ]
\½RnP�ñ:UeW,HLM
E�HdP�QnRTS}]^SVY`HL\ã]sK¤ðdU�HLP�UZSVWwh2QnWVH^ñIK[UZP�f�z

£<UZSVGIHFpTf×M HdW×pFhT\n]^P�Y`E�K`H¦]Lpüñn]sK ]A\nEZY`\Ið2fVRIE�G ]AfySVGnH^f}UäpIUZf}E�WwY[ñ:Uep<Y`\�� ó pIm ó�¦ mU��p��4E�]L\ ]^K`fVH2ñ:U
]LQIQFK`Y`UepäS}H�GTU�S}UZWVHdðdUZ\IU�HLRIf$fVhJfVS}UZP�fez�y�K`KISVGIU�fVUOPÅU|S}GIHJpIf4M ]AK`KIY`\¦S}HySVGnUOE�]ASVUeðLHLW_häH^M�H�c¦UZWVQn]ASVYgSVY`Hd\TY`\Ið
f_SVW}]^SVU�ðLY`UefZz � GIU�]LpFcL]^\½S}]LðdUZf�H^MßHdRTW�f_SVWV]^S}UZðLhüH�c¦UeW�f}RTE|G HscdUeW_Qn]LW SVY`S_Y[HL\IY`\Ið.fVS}WV]AS}U�ð^YÕUZf8Gn]ec¦U�ñ�UZUe\
pIUef_E�WwY[ñ:Uep ]LñãHAcLUdz � GTU�f}U�]LW_U.SVGIU.P�Y`\TY`P-YEK�]AS_Y[HL\�HLM×SVGIU.U5��UZEZSVf�K[]ASVUe\IEZh�]A\np fwY[P�QTKgY[E|Y`S h H^M×S_GnU
]^K`ðdHLWwY`SVGnP Qã]AW}]LP�U�SVU�WVfZz

ÿ \§�¨�Lvn�X]ÞP�]^SVGIU�P�]^S_Y[Ee]AK�P�HFpIUZKÇHLM8] \IU�SilOHLWVò HLMXlOHdW_òJf_S}]^S_Y[HL\IfÅY`fÅpTU�f}EZW_Y`ñ�Uep�z ÿ \©� �¦t��CmßS_GnU
]LRTSVGIHdW_fypIUef_E�W_Y`ñ:U-]&f_SVHFEkGã]AfVSVY`EäQ:U�W_M HLWVP�]L\IEZUäQnWVUZpTY[EZSVY`HL\üP�UZS}GTHFpIH^K[H^ðLhbM HLW×S}GTY`fyP�HJpIUZK*ñn]Lf}UZpüHd\
S}GTU�Sk]Lf_òbðLW}]LQIGüHAMáS}GIUäQI]LW}]sK`K[UZK*]LQIQIKgY[E�]^SVY`Hd\+z�yXK`SVGIHdRIðdGbS}GTY`fyP�HJpTU�K
Y`f�]L\ ]^E�E�RnWV]ASVUäQIWVU�pTY[E|S}HdWXHLM
Q:U�W_M HLWVP�]L\IEZUdmTYgS,Y[fÇ\IHLSÇEZK[U�]LWOS}Gn]AS,S}GIU8P�HFpTUZK3K`Ue]LpIf,SVH�SVGIU8pIUZcdUZK`HdQIP�U�\¦S�H^M
U5N�EZYÕUZ\¦S×]sK[ðLHdW_YgS}GIP�fez
ÿ \ M�]^EZSem)Y[\�S}GIU�P�]^S}WwY0� P�RFK`S_Y[QIKgY[E�]^SVY`Hd\�S}U�f_SVfÅpIU�f}EZW_Y`ñ�UZp Y[\©� �dt��Cm,] r ó QIW_HFEZU�f}f_HdW�E�Hd\L3IðdRIW}]ASVY`Hd\
]LE|S}Rn]^KgKgh Q�UZW_M HdW_P�f2lßHdWVf_U SVGn]L\�] ó QIWVHJE�UZf}fVHLW�E�HL\}3nð^RnW}]AS_Y[HL\ªT�]^K`SVGIHdRIðLG�S_GnU P�HJpIU�K8EZHdWVW_U�EZS_K[h
QIW_U�pIY`EZS}UZp�SVGTY`f W z

� GIU!P�]^Y`\�pIY1��U�W_U�\IEeU<ñ�U|SilOUeUZ\ S}GIU!P�H½pIU�KXY[\«� �dvFmX�¦t��y]L\Ip S}GTU���hUiYj0P�HFpTUZK×Y[f#S}GI]^S&S_GnU
��hUiYj�P�HJpnU|KIY`f�\nHASáY[\¦S}UZ\npIU�p�S}H8QIW_U�pIY`EZSáU��T]LE|S�W_Rn\I\FY[\Ið�S_YÕP�U�fáHLM�Qn]LWV]^K`K`UZK:]sKÕð^HdW_YgS}GIP�f$Hd\�Qn]LWV]AKgKÕUZK
P�]LE�GTY`\IUef�zY¬X]sS}GnU�WZmdY[S$Y`fápIUef_Y`ðd\IU�p�SVH�pFY[fwSVYÕ\TðLRIY`fVG�ñ�U|SilOUeUZ\x­ ðdHFH½p}®�]L\Ip¤­wñI]Lp}®�]^K[ð^HdW_YgS}GTPÅfZm½YCz{ULzgm½YgM
S}GTU�P�H½pnUZK¤fk]ehJfÇS}Gn]^SX]^K`ðLHLW_YgS}GIP°¯ÁYÕfÇñ:UZSVSVUeW,S}Gn]^\<]^K`ðdH^W_YgS}GnP²±XmãSVGIU�\³¯ fVGIHdRTK`pbQ:UeWwM HdWVP ñãU�S_S}UZW
S}GI]L\´±¨lÇGnUZ\<Y[P�QTK`U�P�U�\¦S}U�p+z � GTY`fyP�]LòdUZf×S}GIU���hUiYj P�H½pnUZK
fVY[P�QTK`UeWZm�lÇGTY`E�G<Y[\!SVRIWV\bK[U�]^pIfXSVH2]
PäRIEkG�fVY`P�QTK[U�WÇ]^K[ðLHdWwY`SVGnP�f�]L\n]AK`hJfVY`fÇQIWVH½EeUZpIRnWVU^z
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2 Y`ðdRIW_U ó H�y×\ U-�n]^P�QFK[UbH^M8]L\���h_iYj�T8µz¶;qU¶"· W l�YgS}G�µ ¸ r	�I�I�JmYq¹¸ºpImV·¥¸�vTmG»½¼c¾8¿¥¸À»JÁ|m
·n¼c¾8¿6¸ ó mn]L\Ip³»½¼UÂ]ÃA¸�»�Ä�mn]L\Tp´·n¼�Â]ÃR¸>rdz

Å Æ ÇÀÈ×÷�È�ø$ùÊÉdÈ�ö´È×ù�ûzËºÌ ùÊÍ Îüû�÷$þ�ö�É Ï ù.ú´ÈBÐ

� GIY`fXf_UeEZS_Y[Hd\bpIU�3I\nU�fX]�ðdUZ\nU�WV]^K`Y1Ke]ASVY`Hd\<HAM4S}GIU½hUiYj>P�HJpnU|K�H^M{F×U�GI\IUÑ���G=�S0ÒJ��rst��3l�GTY`E�GbS}]^òdUZfXS_GnU
QIW_U�f}UZ\nE�U.HLMyGTUZS}UZWVHdðLU�\IUeHLRIf�QIWVHJE�UZf}fVHdW_f-YÕ\¦S}HÞ]^EeEZHdRI\½Sez � GTY`f�P�HJpIU�KCm)Ee]AKgKÕU�p S}GTU�GnU|S}UZWVHdðdUZ\IUeH^Rnf
E�Hd]LWVf_UbðdWV]AY[\IU�p P�RTKgSVY`EeHdP�QIRTSVUeW�T���hUiYj W P�HJpIUZK�P�]^Y`\¦Sk]^Y`\If�S}GIU�f_Y`PÅQFK`Y`E�YgSih H^M×SVGnU³hUiYj P�H½pnUZK
lÇGIYgK[U.QIW_Hsc½Y`pIY[\TðÞ]üP�Ue]L\Tf�H^M×P�HJpIUZKgK`Y[\IðüS}GIU.U���UeE|S}f�HLMXGIUZSVUeWVH^ðdU�\nUZHdRIf�QIW_HFEZU�f}f_HdWVf�fVRnEkG ]Lf-S_GnU
]L\IHLPÅ]AK`h2pTU�f}EZW_Y`ñ�Uep2Y`\!DJUeEZS_Y[Hd\ rLz
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yß�������� "!$#%��&'�"!�(*)à:"!5=� @)	�R#I $=n9D&��<Q�.d(%Se�f9;:"!�.P>'(L���� B��hUi�j½T8µz¶�q�¶-· W E�Hd\If_Y[fwS}f8H^M�q Q�Hdf_fVY`ñTK`h!GIUZSVUeWVHM�
ðdUZ\IUeHLRnf�QTWVH½EeU�f_f}HdW_f×K ]Añ�U�KgK`U�pá»�Ä�¶5â5â�â�¶@»'ã�ä�Á�z � GIUäc^]^K[RTU7·d¸Ûå ã5ä�Áæwç Ä · æ WVU�QTWVUef_Ue\¦S}fyS}GTUäS}H^S}]^K$f_Q�UZUep
HLM
S}GIU�Qn]LWV]^K`K`UZK�P�]LE�GTY`\IUdmIl�GIUZWVU½· æ WVUZQIWVU�fVU�\½S}fÇS}GTU�f_Q�UeUZp<HLMY» æ ]L\Ip�Y[fX]L\�Y[\¦S}U�ðLUeWZz���]^E�G<QIW_H½EeU�fg�
fVHLW�ml» æ m3Ee]L\ Q:UeW_M HLWVP�è RT\TY`SVf8HLM)l)HdW_ò<Y[\êéëfì SVY`P�U�RI\TYgS}fezd�á]LE�G QIW_HFEZU�f}f_HdW�òF\THslÇf�SVGIUäc^]^K[RTUef�HLM
·�Ä�¶�â�â�â�¶-·@ã5ä�ÁO]Lf,lOUZKgK�]Lf,S_GnU8c^]sK[RnU8H^MJ·dz

2 HdW×EZHd\IEZY`f}UZ\IUefVf�m:lßU�pnU�3I\IUÊ·n¼c¾f¿/¸ P�]��'ín· æ H��Ñî¹ïGî�q[ð r�ñ�]^\Ip�·n¼�Â]ÃÊ¸ P�Y[\�ín· æ H��àî�ïOî
q7ð�r�ñ½mIY�z~ULzgm_·�¼U¾f¿ä]L\Ip´·�¼UÂòÃ-]LWwU�SVGIU�fVQ�UZU�pIf�HLM*SVGnU�M�]Lf_SVUef_SX]L\IpbfVK`Hsl)UefwS×QIW_H½EeU�f_f}HdWVfZmãWVU�fVQ�UZEZSVYgc¦U|K[hdz
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