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HJHRDKJKG\QOGJeQDb\YNFOGJCDEJKGHDIJKJLEJMDNFOGSPMJEJGPEQOGNDGMDLMYLDecG ¡¢£¤¥¦§¢¡̈ ©ª«¬££¡® c̄Gujul°pmr�nvxvmcG

������oo±�²c��³okjclj́ńoḱjvZvkvuZujulZmZnvZvm
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BCDEFCEDGHEIJKLMJNHODJPQRKSMMJTCUHVJTTUUHOJTCSOSMW

MJHPSMXSCTXHYHTCJDJMEHEYSKUZSMUXH[J\QZUHEIKXHJCFDQCQPH

TOJTJ\JP]ĤGF_HYH̀à H̀I]HEIJKLH[J\QYGKUHMGH̀bbHDGcDScGd_HH

GHefHDGcDScHMGdJ[UKTXHYHTCG[UUHKUFYU[GgUU_HFJMTSDYGgUU_H

ODUJTCGMJYFU]HhJ[cSPMEiH[J\QZEHEIKXHYSKUHjkHRGdC_HGHYHllH

RGdCGdH[J\QZGHMSHYSKGTLHUcWcGHFJMTSDYGgUU_HKUFYU[GgUUH

UHODUJTCGMJYFUHDG\JC]HBJJCYSCTCYSMMJ_HYH̀àfHI]H[J\QZGHJCW

FDQCQPHTOJTJ\JPHTJTCGYUKGHllj_bHPKMHC_HGHRGdCGPUHCJKLFJH

fflHPKMHCHmfn]HhDUHoCJPH[KXHJ\JUdHTOJTJ\JYH[J\QZUHEIKXHJ[W

MUPHUcHJTMJYMQdHYU[JYHGYGDUNHJTCGiCTXHOJpGDQ]HhDUZSPH

oM[JISMMQSHOJpGDQ_HYJcMUFGiqUSHJCHTGPJYJcIJDGMUXHEIKX_H

PJIECHTEqSTCYJYGCLH[KUCSKLMJSHYDSPXHrUMJI[GHIJ[GPUsHUcW

cGHTKJpMJTCUHJ\MGDEpSMUXHUHCERSMUXHCGFUdHOJpGDJY]

hDJgSTTHTGPJYJcIJDGMUXHEIKXHDGcYUYGSCTXHJZSMLHPS[KSMW

MJHUcWcGHMUcFJNHTJD\gUJMMJNHGFCUYMJTCUHEIKXHOJHJCMJRSW

MUiHFHFUTKJDJ[EHODUHSTCSTCYSMMJNHCSPOSDGCEDSHJFDEpGiW

qSNHTDS[Q]HtKXH[JTCUpSMUXHCSPOSDGCEDQHuavf̀awBHJ\QZMJH

CDS\ESCTXHlavfjaHTECHYHcGYUTUPJTCUHJCHGFCUYMJTCUHEIKX_HSIJH

YKGpMJTCUHUHCSPOSDGCEDQHJFDEpGiqSNHTDS[Q]HxSJ\dJ[UW

PQPHETKJYUSPHYJcMUFMJYSMUXHJZGIJYHTGPJYJcIJDGMUXHXYW

KXSCTXHUHOJTCJXMMQNHODUCJFHFUTKJDJ[GHYHTFJOKSMUSHEIKX_H

UHEIKSTJ[SDpGqUdHOJDJ[Hm̀n]HyZGIHTGPJYJcIJDGMUXHKJFGKUW

cESCTXHYHcJMS_HI[SHDGcMUgGHPSp[EHYQ[SKXSPQPHUHCSDXSPQPH

CSOKJPHUPSSCHPGFTUPGKLMJSHcMGZSMUS]

hDUHYS[SMUUHIJDMQdHDG\JCHJCFDQCQPHTOJTJ\JPHJZGIUH

TGPJYJcIJDGMUXHYJcMUFGiCHYHMGDERSMMQdHOKGTCGd_HTFJOKSW

MUXdHEIKX_HEIJKLMQdHTFKG[GdHUHOJDJ[MQdHJCYGKGd_HTJ[SDW

pGqUdHIJDiZUSHFJPOJMSMCQ]HxSIGCUYMQPUHOJTKS[TCYUXW

PUHoM[JISMMQdHOJpGDJYHXYKXiCTXHOJCSDUHFJM[UgUJMMJIJH

EIKX_HGHCGFpSHJOGTMJTCUHYJc[SNTCYUXHMGHKi[SNHJ\DGcEiW

qUdTXHCJFTUZMQdHIGcJYHUHYQTJFJNHCSPOSDGCEDQ]HyTMJYMQPH

UTCJZMUFJPHYQ[SKSMUXHCSOKGHYHODJgSTTSHTGPJYJcIJDGMUXH

XYKXiCTXHDSGFgUUHJFUTKSMUXHCGFUdHIJDiZUdHoKSPSMCJY_H

FGFHEIKSDJ[_HYJ[JDJ[_HTSDG_HZCJHTJODJYJp[GSCTXHYQ[SKSMUW

SPHTKS[EiqUdHJOGTMQdHIGcJYzHJFTU[HEIKSDJ[G_HTSDJYJ[JDJ[_H

TSDMUTCQNHGMIU[DU[]H

yTJ\SMMJTCUHJFUTKSMUXHEIKXHFUTKJDJ[JP_HODUYJ[XqUSH

FHDGcYUCUiHTGPJYJcIJDGMUX_HDGTTPJCDSMQHYHml{Hbn]H|UPUZSW

TFUSHODJgSTTQ_HODJUTdJ[XqUSHYHIJDXqUdHOJDJ[MQdHJCYGW

KGd_HODJGMGKUcUDJYGMQHYHmj{Hen]H}Jc[SNTCYUSHYMSRMUdHETKJW

YUNHUHTYJNTCYHEIKXHMGHDGcYUCUSHODJgSTTGHTGPJYJcIJDGMUXH

ODUYS[SMJHYHDG\JCGdHm~vkn]H�ZUCQYGXHJOGTMJTCLHoM[JISMMQdH

OJpGDJYH[KXHEIJKLMQdHODS[ODUXCUNHDGcDG\GCQYGiCTXHTOJW

TJ\QHUHTDS[TCYGHODS[EODSp[SMUXHUHCERSMUXHJZGIJYHTGPJW

YJcIJDGMUX]ĤGF_HYHmfanHOJFGcGMJHYJc[SNTCYUSHDGcKUZMQdH

GMCUOUDJISMJYHMGHFJMTCGMCEHTFJDJTCUHTJD\gUUHFUTKJDJ[GH

EIKX_H[KUCSKLMJTCLHUMFE\GgUJMMJIJHOSDUJ[GHTGPJYJcIJDGW

MUX_HZCJHOJcYJKUCHOJYQTUCLHo��SFCUYMJTCLHODS[JCYDGqSW

MUXHoM[JISMMQdHOJpGDJY]H

tJTCGCJZMJHTSDLScMQSHODJ\KSPQHYJcMUFGiCHODUHYQW

\JDSHTOJTJ\GHUHTDS[TCYHCERSMUXHJZGIJYHTGPJYJcIJDGMUX_H

YJcMUFGiqUdHMGHEIJKLMQdHFGDLSDGd]ĤGF_HYQMUPGSPQNH

ODJIDSCQNHEIJKLHPJpSCHJTCQCLHYHDScEKLCGCSHCSOKJJ\PSMGHH

THJFDEpGiqSNHTDS[JN_HZCJHTMUcUCHDGTdJ[QHMGHCERSMUS_H

MJHEYSKUZUCH[KUCSKLMJTCLHCERSMUX]H�TOJKLcJYGMUSHdKGW

[GISMCJYHODUYJ[UCHFHDJTCEHTCJUPJTCUHDG\JC_HMJHTJFDGqGSCH

ODJ[JKpUCSKLMJTCLHKUFYU[GgUUHOJpGDG]HhDGFCUFGHOJFGW

cQYGSC_HZCJHOJTKSHCERSMUXHoM[JISMMJIJHOJpGDGHYSKUFGHYSW

DJXCMJTCLHSIJHDSgU[UYG]HyTMJYMJNHODUZUMJNHYJcDJp[SMUXH

ODJgSTTGHTGPJYJcIJDGMUXHXYKXSCTXH\JKLRGXHGFCUYMJTCLHDGW

MSSHODJIDSCJIJHEIKXHOJHJCMJRSMUiHFHFUTKJDJ[E]

}HODJYS[SMMQdHUTTKS[JYGMUXdHJgSMSMGHo��SFCUYMJTCLH

JdKGp[SMUXHMGIDSCJIJHEIKXHOJ[H[SNTCYUSPHGCPJT�SDMJIJH

YJc[EdG_HYJ[QHUHODUHOJ[GZSHYJ[Q_HDGcKUZMQdHYJ[MQdHTJTCGW

YJYHGMCUOUDJISMJY_HGHCGFpSHUMSDCMJNHOQKU]HyODS[SKSMJH

YKUXMUSHdKG[GISMCJYHMGHFJMTCGMCEHTFJDJTCUHTJD\gUUHFUTW

KJDJ[GHEIKSPHUH[KUCSKLMJTCLHUMFE\GgUJMMJIJHOSDUJ[GHTGW

PJYJcIJDGMUX]H�CUHOGDGPSCDQHOJcYJKXiCHJgSMUCLHYJcPJpW

MJTCLHDSgU[UYGHOJpGDGHOJTKSHCERSMUX]H
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tKXHTMUpSMUXHDGTdJ[JYHMGHKUFYU[GgUiHJZGIJYHTGPJYJcW

IJDGMUXHMSJ\dJ[UPJHJdKGp[GCLHDGcJIDSCQNHEIJKLHMGHMGW

ZGKLMJNHTCG[UUHDGcYUCUXHOJpGDG]HhJoCJPEHo��SFCUYMJTCLH

JdKGp[SMUXHJgSMUYGKUHMGHODJ\GdHEIKX_HODJIDSCQdH[JHjawBH

UHfaawB]H�TTKS[JYGMUXHODJYJ[UKUTLHMGH\EDJPHEIKS]HhJTKSH

UcPSKLZSMUXHEIKXHYHKG\JDGCJDMQdHETKJYUXdHJC\UDGKUHODJW

\QHTHDGcPSDJPHZGTCUgHfvlHPP]HhDJ\QHEIKXHODJIDSYGKUTLHH

YHTERUKLMJPHRFG�EH[JHcG[GMMJNHCSPOSDGCEDQHUHYQ[SDpUW

YGKUTLHYHCSZSMUSHfHZHODUHoCJNHCSPOSDGCEDS]H�GCSPHJ[MGHODJW

\GHJTCQYGKGHODUHSTCSTCYSMMJNHCSPOSDGCEDSHJFDEpGiqSIJH

YJc[EdGHr̀lHwBs]HyTCGKLMQSHODJ\QHJdKGp[GKUTLH[UTCUKKUDJW

YGMMJNHYJ[JN_HDGcKUZMQPUHYJ[MQPUHTJTCGYGPUHUHUMSDCMJNH

OQKLi]

hJTKSHTJJCYSCTCYEiqSNHJ\DG\JCFUHODJ\QHEIKXHOJPSqGW

KUHYHTJD\gUJMMQSHTJTE[Q]HhJTKSHYQ[SDpFUHEIKXHUcHTJD\W

gUJMMJIJHTJTE[GHJC\UDGKUHYJc[EdH[KXHJODS[SKSMUXHFJMW

gSMCDGgUUHFUTKJDJ[G_HPSCGMG_HJFTU[GHEIKSDJ[G_HYJ[JDJ[GH

UHEIKSFUTKJIJHIGcG]HyODS[SKSMUSHFJMTCGMCQHTFJDJTCUHTJD\W

gUUHFUTKJDJ[GHEIKSPHODJUcYJ[UKJTLHOJH�JDPEKSHmlnz

H

_HHH H HHHHHHHHHHHHrfs

I[SH�HvHJ\�SPHYJc[EdGHYHTJD\gUJMMJPHTJTE[S_HFJMCGFW

CUDEiqUNHTHEIKSP_HPK{H�HvHPGTTGHODJ\QHEIKXHYHTJTE[S_HI{HH

�HvH[KUCSKLMJTCLHFJMCGFCGHYJc[EdGHTHEIKSP_HZ{H��HvHMGZGKLMGXH

FJMgSMCDGgUXHFUTKJDJ[GHYHYJc[EdSHTJD\gUJMMJIJHTJTE[G_H�{H

���vHFJMgSMCDGgUXHFUTKJDJ[GHYHTJTE[SHZSDScHYDSPX��_H�]
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IJKLMNOMPQRKSJTJKSNRUVKOWXRNYKZUR[\PR]K̂OR_Ỳ [MPPRaNVKbRaaVVKcWKdPeWO\faMPNdXO\KghggKURiWJKjklmnoKghggpqIgrstugIJKvwwxyszz{|}J
|~�zIhJI�t��zhh�If�t�hfghggfIgftfgIK
gJK�QR�VPaQV]K�J�J�K�UVMeaQV]K�J�JK�����������l����JK�JsKSciWNM[\aNeRK��ROPRMKiM[R�pK���K��V__MOV]aQV]K�MPNO�pKghIIJK�t�KaJK
�JK�MaM[ReaQV]K�J�J�K�[MQaMMeWK�J J�K�VPRUOWiReWK¡J�J�K�O[MWPaQWdK�J¡J�K¢MÔRURaReWKTJ�JK£�¤l¥l¦kl����§���l¤�̈ m����©�¤�ª�«
���ml¥oK�JsK�WZQWpKI���JKg��KaJ
�JK�M_MPReWK�J�J�KLWNOWQReK¬JJ�K�W]ROReK�JTJK�QVa[MPVMKZU[M]KeK̂[WaNW®KVK_MNRiYKR�MPQVKaQ[RPPRaNVKZU[M]KQKRQVa[MPV̄ KVKaWf
_ReRcUROWPV̄ Kq�XcROrJK°l±²���©�¤�§oKghghpq�rsIgugIJK
�JK³XRÓ VQK�JLJ�K�aRQVPK�J�JKµ���lª¥��¶�����²�¤l¥l¦kl����§�kl���©��l�l�oK�VMesK¢M®PVQWpKI��hJKIt�KaJ
�JK�QZ[ReK�JSJ�KLORQR̂\MeK�J�J�KLORQR̂\MeKTJ�J�K�[MQaMMeWK�J¡JK�W_ReRcUROWPVMKNM®PRUMPPRf̂MOMRN[R·MPPY®KZU[MPRaPY®KRN[R·Mf
PV]K�ZcXWaaWJKjklmno�ghggpq̧Igrs��u��JKvwwxyszz{|}J|~�zIhJI�t��zhh�If�t�hfghggf̧Igf��f��K
tJK¹}ºK»J�K¼½º�ĶJ�K¹}½º�K¾J�Ķ|º�ĶJ�K¿ÀºKÁJKÂº½ÃÄw}Å½ÃKx~À{}Åw}|ºK|ÆKÅ|½ÃKyx|ºw½ºÀ|ÇyKÅ|ÈÉÇyw}|ºKwÀº{ÀºÅÄsKÊÀÃ|Å}wÄK~½º�ÀKË}wvKx|yy}É}Ã}wÄK
|ÆKyÀÃÆf}�º}w}|ºJKÌÍÎÏ�ÐÑÒÓÎÔÔÕÖ×�ØÎÓÙÖÒÏÒ×Úo�ghItpI��s��u�tJKvwwxyszz{|}J|~�zIhJIhI�zÛJÆÇx~|ÅJghI�Jh�Jhgt
�JKÜº}Æ½{ÀKÝJ�KÞÀºÅKßJĶx|ºw½ºÀ|ÇyKÅ|ÈÉÇyw}|ºK|ÆKÅ|½ÃyK½º{KÅ|½Ãfyv½ÃÀyJKàÖáÎÑÖâáÕÒÖâÏ�ãÒÍÑÖâÏ�Òä�åÕÖÕÖ×�æÓÕÎÖÓÎ�âÖç�ØÎÓÙÖÒÏÒ×Úo�
ghI�pg�q�rs���u��hJKvwwxyszz{|}J|~�zIhJIhI�zÛJ}ÛÈywJghI�Jh�JhI�
�JKèv½º�K¾J�K¹}ÇK¾J�Ķv}KéJ�K¾½º�KêJ�K¼½º�K¼J�K¹}K¾JK¿}yëKÀÊ½ÃÇ½w}|ºK|ÆKÅ|½ÃKyx|ºw½ºÀ|ÇyKÅ|ÈÉÇyw}|ºK|ºKwvÀKÉ½y}yK|ÆK½Çw|f}�º}w}|ºKwÀÈxÀ~½wÇ~ÀJK
ÌÍÎÏo�ghI�pg��s��ut�JKvwwxyszz{|}J|~�zIhJIhI�zÛJÆÇÀÃJghI�Jh�Jh�g
IhJKLRONR[WK�J�J�KìMOaQV®K�JSJ�KLORNWaReK�JSJ�K�MOMUVPKTJ�J�KíeWQReKSJ�JKSaa[MiReWPVMKeRciM]aNeVdKWPNV̂VORUMPReKPWK̂OR�MaaK
aW_ReRcUROWPVdKXZORURKZU[dJKjklmnoKghggpqIgrs��u�hJKvwwxyszz{|}J|~�zIhJI�t��zhh�If�t�hfghggfIgf��f�hK
IIJKLRONR[WK�J�J�KîRXORePVQReWK�J�J�KLORNWaReK�JSJK�[VdPVMKNM_̂ MOWNZOYKRQOZ·W̄ ´M]KaOMiYKPWKVPQZXW�VRPPY]K̂MOVRiKVK
aQ[RPPRaN\KZU[dKQKaW_ReRcUROWPV̄ JKï�¦l��²�l²ªn�ª�����¥���l¤�̈ m���l²ª�oKghggpqIrsgtu�gJKvwwxyszz{|}J|~�zIhJg�hhhzh�h�fg��If
ghggfIfgtf�gK

ðñòñóñôõñö
IJKK÷Àw~Àºë|KøJùJK¿Çyy}½úyKÅ|½ÃK}º{Çyw~ÄKxÀ~Æ|~È½ºÅÀKÆ|~Kû½ºÇ½~Äf̧ÀxwÀÈÉÀ~�KghggJKü×ÒÏýoKghggpqIgrstugIJKqøºK¿ÇyyJrKvwwxyszz{|}J|~�zIhJI�t��zhh�If
�t�hfghggfIgftfgI
gJĶë|Åv}ºyëÄKÂJÂJ�KÜ�}ÀÊyëÄKþJÝJ�åÕÖÎ�ÿÑÎÔoKÝ|yÅ|ËsKÞ|~º|ÀK{ÀÃ|pK�}ÈÈÀ~}}yëÄKwyÀºw~pKghIIJK�t�KxJKqøºK¿ÇyyJr
�JKþÀyÀÃ|ÊyëÄKþJ̧J�KÂÃÀëyÀÀÊ½K�J�J�Kþ}º|�~½{|Ê½K¹J�J�KÜ~ÃÀ½ºyë½Ä½KÞJ¹J�KÁÀ~x|�|y|Ê½KùJÂJKæ�ÒÖáâÖÎÒÍÔ�Õ×ÖÕáÕÒÖ�Òä�ÕÖçÍÔáÑÕâÏ��âáÎÑÕâÏÔo�
Ý|yÅ|ËsK�½Çë½pKI���JKg��KxJKqøºK¿ÇyyJr
�JĶÀÈÀº|Ê½ĶJÂJ�K÷½w~½ë|ÊK¾J�J�KÝ½Û|~|ÊKÂJùJKÂyyÀyyÈÀºwK|ÆKwvÀKÃ}ëÀÃ}v||{K|ÆKÇº{À~�~|Çº{KÅ|½ÃK|�}{½w}|ºK½º{KyÀÃÆf}�º}w}|ºsKÂK~ÀÊ}ÀËJK�Ò�Î�
âÖç��ÙÎ�ÕÔáÑÚoKghghp��q�rsgg�ug�IJKvwwxyszz{|}J|~�zIhJ�Ih�z̧Ih�����éghh�hh��
�JKèÉ|~yvÅv}ëKÝJ÷J�KÜy|ë}ºKþJþJKÐÑÎ	ÎÖáÕÒÖ�Òä�Ô�ÒÖáâÖÎÒÍÔ�ÓÒ�
ÍÔáÕÒÖ�Òä�ÑÒÓ�ÔoK�}ÀÊsKÁÀëvº}ë½pKI��hJKIt�KxJKqøºK¿ÇyyJr
�JKÂëÇÃ|ÊK�JøJ�K÷~|ë|x}ÀÊĶJÂJ�K÷~|ë|x}ÀÊKùJ̧J�KÂÃÀëyÀÀÊ½KÜJ¹JĶx|ºw½ºÀ|ÇyKÅ|ÈÉÇyw}|ºK|ÆKwÀÅvº|�Àº}ÅK~À{Àx|y}wÀ{KÅ|½ÃfÉÀ½~}º�K{Àx|y}wyK
|ÆK�Ç�É½yyJKü×ÒÏýo�ghggpq̧Igrs��u��JKqøºK¿ÇyyJrKvwwxyszz{|}J|~�zIhJI�t��zhh�If�t�hfghggf̧Igf��f��
tJK¹}ºK»J�K¼½º�ĶJ�K¹}½º�K¾J�Ķ|º�ĶJ�K¿ÀºKÁJKÂº½ÃÄw}Å½ÃKx~À{}Åw}|ºK|ÆKÅ|½ÃKyx|ºw½ºÀ|ÇyKÅ|ÈÉÇyw}|ºKwÀº{ÀºÅÄsKÊÀÃ|Å}wÄK~½º�ÀKË}wvKx|yy}É}Ã}wÄK
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