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Ì ÍfÎÄÏÅÐwÑ�Ò°Ó+ÔSÏÅÕ-Ñ�Î

Ö [EA�×KOEDPHKN*×KDPA'Ø°N*×KC°Ù^×KÚºA-Ù^VWXEÛ»CUQPH3ÚUÙ^A-NÈVW_±×»Ü¤A'ÙWÙ^Ý½ÞIXEHGÜSX�CEQPHKÚEÙWA'NßJàHKQ0N*×KXd`�`KA'×KQP_
VWXÄT'×KQPDPHKÛKQP×KCE[EVWTZ×KXEØâá�ãaRÄQPA'_PA-×KQPT\[ÅFMä�×KXdOU×3ÙfÙ^×KÚºA-ÙºCEÙW×KT'A'N*A-XdD�V^_�×·DPVWN*A'Ý½T-H3XU_POEN*V^XEÛ
DP×K_PÞ©×KXEØ+VWD0VW_0XE×KDPOEQP×KÙ
DPH�DPQP`Ä×KXEØ°×KOEDPHKN*×3DPA¨VWDGF Ö [EVW_±QPA'åIOEVWQPA'_0×�ÛKHIHIØ�_PA-D0HKJ5QPOEÙ^A-_
×KT'T-H3QPØUV^XEÛ{DPHBÜS[EVWT\[�×BCEQPHKÛKQP×3NæT'×KX·Ü¤HKQPÞ�F
REOET\[*QPOEÙ^A-_w[E×G]KA�ÚtA'A'X·ÛKVW]KA'X�ØEA'T-×3ØUA'_5×KÛKH
Úd`©ãaN�[UH3J0ç èKéaêIëZÙ^VWXE[E×KTÄçWì�éÉêI×KXEØ°íwHIA-Ù^V¤ç^ì�îKéaFMï9QPH3NÈDP[UA{×KÙ^ÛKHKQPVWDP[EN*V^T�T'HKN*N�OEXEVWDa`dê;DP[EA
ÙW×3ÚtA'ÙÅCEÙW×KT'A'N*A-XdDZCEQPHKÚEÙWA'Nð[U×3_ZQPA-T'A-V^]KA'Ø�T'HKXE_PVWØEA-QP×3ÚUÙ^A·×3DPDPA-XdDPVWH3XñN�HKQPA�QPA'T-A'XdDPÙW`®ç òKéÉê
ç ó3éaê�çWìKì\éaFMYZ_POE×KÙWÙ^`Iêd×�_PDPQPH3XUÛ3ÙW`Ä×KÚE_PDPQP×KT'DPA'Ø+]3A-QP_PV^HKX+HKJÅT-×KQPDPH3ÛKQP×KCE[EVWT{ÙW×KÚºA'Ù�CEÙW×KT'A'N*A-XdD
VW_BT'HKXE_PVWØEA'QPA-ØÅê9DP[UA�HKXEÙW`+QPOEÙWA·_POUQP]dVW]IV^XUÛÄÚºA-V^XEÛ©DP[EA·XEHKXEÝ½HG]KA'QPÙW×KCñHKJ�ØEVWôºA'QPA-XdDBÙ^×KÚºA-Ù^_GF
õZHGÜ¤A']KA'QGêº_PVWN*CEÙWA�×KØE×KCEDP×KDPVWHKXE_BDPH©DP[EA-_PA·×KCECEQPHK×KT\[UA'_{T-×KXñ`IV^A-Ù^Ø _PHKÙWOEDPVWH3XU_BDP[U×3D{×3ÙW_PH
×G]KH3VWØ+×KN�ÚUV^ÛKOEVWDa`dê;×KXEØ+[E×G]KA¨H3DP[UA'QSØEA-_PV^QP×KÚEÙWA¨CEQPHKCºA'QPDPVWA'_SHKJM×*ÛKHIHIØ�Ù^×KÚºA-Ù^VWXEÛºF
ãaX�DP[EAmÙW×KÚºA'ÙWV^XUÛ0HKJEDPHKCºHKÛ3QP×KCE[UV^T¤N�×KCE_MDP[EA-QPA�×KQPA¤DP[EQPA'AmN*×KV^X�Da`ICºA'_ÅHKJ;ÙW×KÚºA'ÙaötCºHKVWXdD

ÙW×3ÚtA'ÙW_GêÅÙWV^XEA-×KQ�JàA'×KDPOEQPAÄÙ^×KÚºA-Ù^_GêM×KXEØ®×KQPA-×�JËA-×KDPOEQPAÄÙ^×KÚºA-Ù^_GF+÷
×KÚºA-Ù^VWXEÛ�×�_PA-D�HKJSCºHKVWXdDP_
[E×K_¤ÚºA-A'X»_PDPOEØEVWA'Ø»N*HKQPA±A-ødDPA-XE_PVW]3A-Ù^`�DP[E×KX»ÙWV^XUA'_¤×KXEØ»×3QPA-×K_GFÅù5HKV^XdD¤_PA-DmÙW×KÚºA'ÙWV^XUÛ�V^_¤QPA-Ý
ÛK×KQPØEA'Ø*×K_�×KX*H3CUDPV^N*VWú'×KDPV^HKX*CEQPHKÚEÙWA'N�ê3ÜS[EA-QPASDP[EA�T-QPV^DPA-QPV^HKX*V^_mA'VWDP[EA'QwN*×KøIV^N�OEN�Ù^×KÚºA-Ù
û JàH3XIDGü9_PVWú'Adê3HKQwN�×KøIVWN�OUNæXdOEN�ÚºA-Q�HKJ9ÙW×KÚºA'ÙW_wCEÙW×KT'A'ØMF
ý�H3DP[�CEQPHKÚEÙWA'N*_�×KQPA�VWXdDPQP×KT'DP×KÚEÙWA
û VWXâN*HK_PD�JËHKQPN�OEÙW×KDPV^HKXE_GüPç þKéaê�×KXEØ®×KXâA'ÿ*T-V^A-XdD�×KCECEQPHGøIV^N*×KDPVWH3X®×KÙWÛKH3QPVWDP[EN VW_�OE_POE×KÙ^ÙW`
_PHKOEÛK[dDGF
ëZX�×KCECEQPHGøIV^N*×KDPVWH3X·×KÙWÛKH3QPVWDP[EN T'HKN*CEOEDPA-_M×ZÙW×KÚºA'ÙWVWXEÛZDP[E×KDMVW_MÛKOE×KQP×3XIDPA'A'Ø·XUH3D
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DPHZÚºA�N�OET\[�Ü¤HKQP_PA�DP[E×KX�DP[EA�ÚºA-_PDMÙ^×KÚºA-Ù^VWXEÛBCºHK_P_PV^ÚUÙ^A�JàH3Q5DP[EA¤ÛKVW]KA'X�CtH3VWXdD5_PA'DGF
ãaX�CUQP×3T-Ý
DPVWT'A�DP[EA¨CtA'QPJàH3QPN*×KXET-A�ÛKOE×KQP×3XIDPA'A�V^_ZOE_POE×KÙ^ÙW`�QP×3DP[UA'Q±CºA'_P_PVWN*V^_PDPVWTdF Ö [EA�T'HKN*CEOEDP×KDPVWHKX
DPVWN�A�XEA'A-ØEA'Ø·DPHBQPOEX�DP[EA¤×KÙWÛKH3QPVWDP[EN VW_5×KX·VWN*CºHKQPDP×3XIDMVW_P_POEAIêGA-_PCºA'T-V^×KÙWÙ^`�JàH3Q5VWXdDPA'QP×KT-DPV^]KA
×KXEØ�H3XUÝ½Ù^VWXEA*N*×KCECEVWXEÛºF�÷Å×3ÚtA'ÙwCEÙW×KT'A'N*A-XdD{VW_¨×KX HKXEÝ½ÙWV^XUA*CEQPHKÚEÙWA'N�êfÚºA'T-×KOE_PA*OE_POE×KÙ^ÙW`
ÙW×3ÚtA'Ù�CºHK_PV^DPVWHKXE_0T'×KXEXUH3DSÚtA{CEQPA-T'HKN*CEOEDPA'Ø+×KXEØ�_PDPHKQPA-Ø�VWX+DP[EA{ØU×3DP×KÚE×K_PAÄçXW�éÉF
Ö [UAZY\[^]`_ba/c�d<a/e7f^g�d�e7]`_�hiYVj4[^g�e7d�k VW_GöÄá�VW]KA'X®×°_PA'DZl�HKJnm CºHKV^XdDP_�VWXâDP[EA»CEÙW×KXEAdê

×KXEØ+ÜSVWDP[+A'×KT\[+CºHKVWXdD0×�QPA'T'DP×KXEÛKÙWA û DP[EA{ÚtH3OUXEØEVWXEÛ�ÚºHGøÄHKJMDP[EA¨DPA-øIDGüPêdCEÙW×KT'A¨×K_0N*×KXd`
HKJfDP[EA3m�QPA-T'DP×KXEÛKÙ^A-_m×K_¤CºHK_P_PVWÚEÙ^AZ_POUT\[»DP[E×KD¤A'×KT\[»QPA-T'DP×KXEÛKÙWA0DPHKOET\[EA-_¤V^DP_¤CtH3VWXdD¤×3XUØ»XEH
DaÜ¤H*HKJMDP[EA{QPA-T'DP×KXEÛKÙWA'_SHG]KA'QPÙW×3CMF
Ö [UABN*×KC�Ù^×KÚºA-Ù^VWXEÛ�ÚEVWÚEÙWV^HKÛKQP×KCE[d`©H3X�DP[EABVWXdDPA-QPXEA'D�ç^ì�òKéfÙ^VW_PDP_SHG]KA'Q$oUJËDa`»CE×KCºA'QP_SHKX

DP[EASDPH3CUV^Tqp3Ü¤Asr Ù^ÙEHKXEÙW`�N*A'XdDPVWHKX�×¨JËA-Ü�QPA'_POEÙWDP_�×3XUØ�DPA-T\[EXUV^åIOEA-_wDP[E×KDw×KQPA�N*HK_PD�QPA'ÙWA']G×KXdD
DPH�H3OUQ�QPA'_PA-×KQPT\[ÅF'tZA-×3QPÙW`�×3ÙWÙmCU×3CtA'QP_�DP[U×3D�ØEA-×KÙ¤ÜSV^DP[®×KOEDPHKN*×KDPA'Ø7Ù^×KÚºA-ÙmCEÙW×KT'A'N*A-XdD
_PDP×KQPDmH3OUD�ÚI`·T-H3XU_PV^ØEA-QPV^XUÛ�HKXEÙW`�×"oEXUV^DPA0XIOEN�ÚºA'Q¤HKJt×KÙWÙ^HGÜ¤A-Ø�CºHK_PVWDPV^HKXE_¤JËHKQmA'×KT�[�ÙW×KÚºA'ÙaF
ïUHKQ¨A-ød×KN*CEÙWAdêtVWX�DP[EAvuKÝ½CºHK_PVWDPV^HKX�N*HIØEA'Ùaêf×�ÙW×3ÚtA'ÙwN*×G`�ÚtA�CUÙ^×KT'A-Ø _POUT\[âDP[E×KD{H3XUA*HKJ
DP[EA»JËHKOEQ�T-H3QPXUA'QP_�HKJ�DP[UA»ÚºHKOEXEØEVWXEÛ�ÚºHGø HKJ�DP[EA»ÙW×KÚºA'ÙmT-H3VWXET-V^ØEA-_�ÜSV^DP[®DP[EA»CºHKVWXdD�DPH
ÚºA�ÙW×3ÚtA'ÙWA'ØÅF�ãaX°DP[UA�wKÝ½CºHK_PVWDPV^HKX�N*HIØEA-ÙÉêUDP[UA�Ù^×KÚºA-ÙÅN*×�`+×KÙW_PH»ÚtA�_POUT\[�DP[E×KDZDP[EA�CºHKVWXdD
DPH�ÚºA*Ù^×KÚºA-Ù^A-Ø ÙWV^A-_{VWX DP[UA�N*VWØEØEÙWA*HKJm×KXd`ñH3J¤DP[UA�JËHKOEQ¨A'ØEÛKA-_¨H3J¤DP[EA*ÚºHKOEXEØEVWXEÛ+ÚºHGø�F
Ö [EA-_PAZoEXEVWDPA�CtH3_PVWDPVWH3X®N*HIØEA-Ù^_�ÛKV^]KA»×KXâA'×K_P`�ØEVW_PT'QPA'DPVWú'×KDPVWHKXâHKJ�DP[EA�_PHKÙWOEDPVWH3X®_PCU×3T-Adê
ÜS[EVWT\[®JË×KT'VWÙWV^DP×KDPA'_¨DP[UA�ØEA']KA'ÙWHKCEN*A'XdD�HKJ�×KÙ^ÛKHKQPVWDP[EN*_�DP[E×KD¨×KT-DPOE×KÙ^ÙW`ñDPQP`�DPH°CEÙW×3T-A�DP[EA
ÙW×3ÚtA'ÙW_SÜSVWDP[EHKOEDSHG]KA'QPÙW×3CMF
õZVWQP_PT\[ ç wKé�Ü¤×K_*CEQPHKÚE×KÚEÙW`7DP[EA'oEQP_PD*DPH ×3ÙWÙWH�Ü ×KXd`7Ù^×KÚºA-Ù�CºHK_PV^DPVWHKX�DP[E×KD�DPHKOET\[EA-_

DP[EA CºHKVWXdD�DPH¯ÚºA ÙW×KÚºA'ÙWA'ØÅFÆõZVW_�×KCECEQPHK×KT\[ V^_�ÚU×3_PA-Ø�HKX�ØUA!oEXEVWXEÛ�QPA-CºA'ÙWÙ^VWXEÛ�JàHKQPT'A'_
ÚºA-DaÜ¤A'A'XñÙ^×KÚºA-Ù^_Gê9×KXEØñV^DPA-QP×KDPV^]KA�N*A'DP[EHIØE_BDPHÄT'HKXd]KA'QPÛKA�DPHÄÙW×KÚºA'ÙMCºHK_PV^DPVWHKXE_BDP[E×KDZ[E×G]3A
ÙWV^DPDPÙWA{HG]KA'QPÙW×KCÅF5õZVW_SN*A'DP[UHdØMêI[EHGÜ¤A']KA'QGê;ØEHIA'_PXBr DSÛKVW]KA¨×3XI`ÄÛKOE×KQP×KXdDPA'A¨HKX+DP[EA{XIOEN�ÚºA'Q
HKJ0ÙW×3ÚtA'ÙW_�DP[E×KD·ÜSVWÙWÙ�ÚtA©CEÙ^×KT-A'ØÅê5XEHKQ�HKX¯DP[EA©QPOUXEXEVWXEÛ DPV^N*AIF Ö [UA©VWØEA'× HKJ0×KÙWÙ^HGÜSVWXEÛ
×KXd`7DPHKOET�[EV^XUÛ�ÙW×KÚºA'ÙSCtH3_PVWDPVWH3X Ü¤×3_�CUOEQP_POEA'Ø JËOEQPDP[UA'Q*ÚI`7]­×KXyx¨QPA']KA'ÙWØÅê�REDPQPV z�Þ�ê�×3XUØ
{�HKÙWô çWì�|KéaF Ö [EA-` T'×KÙ^ÙWA'Ø V^D+DP[EA _PÙWVWØEV^XUÛ�Ù^×KÚºA-Ù{N�HIØEA-ÙÉê±×K_+H3CUCºHK_PA'Ø DPH�DP[EA}oEøIA'Ø
CºHK_PVWDPV^HKX N*HIØEA'ÙaF�ãaX�DP[U×3D+CE×KCºA'Q+VWD�Ü¤×K_�×KXE×KÙW`Iú'A'Ø [UH�Ü N�OET�[ ÚºA-XEA!oUD�T'HKOEÙWØ ÚºA
HKÚEDP×KV^XUA'Ø�JàQPHKN"DP[EA A-øIDPQP×�~UA'øIV^ÚUV^ÙWV^Da` HKJ�_PÙ^VWØEVWXEÛ�Ù^×KÚºA-ÙBCºHK_PV^DPVWHKXE_Gê0ÚºHKDP[�V^X�DP[EA-HKQP`
×KXEØ�VWXñCEQP×KT'DPVWT'AdFSëSDZDP[EA�_P×KN*A�DPVWN*AdêUDP[E×KDZCE×KCºA-QZ_P[EHGÜ¤A'ØñDP[E×KD±×ÄQPA-Ù^×KDPVW]3A-Ù^`+_PV^N*CEÙWA
VWN�CUÙ^A-N�A-XdDP×KDPV^HKX�HKJZÙ^×KÚºA-Ù^VWXEÛ�VWX�DP[EA+_PÙ^VWØEVWXEÛ�ÙW×KÚºA'ÙSN*HIØEA'ÙSV^_�CtH3_P_PVWÚEÙWAdF7ëðJà×3T-DPHKQPÝ½ò
×KCECEQPHGøIV^N*×KDPVWH3X©×KÙWÛKH3QPVWDP[EN Ü¤×K_�ÛKV^]KA'X©DP[E×KD¤QPOUXE_�V^X�� û m�Ù^HKÛ%m�ü�DPVWN*AdF$��XÄDP[EAZDPA-_PDPA'Ø
ØE×KDP×�_PA'DP_�V^D�×KCECºA-×KQPA'Ø®DP[E×KD�DP[EA»_PÙ^VWØEVWXEÛñÙ^×KÚºA-ÙmN*HIØEA'ÙW_�×3ÙWÙWH�Ü¤A-Ø7N*HKQPA»Ù^×KÚºA-Ù^_�DPH�ÚºA
CEÙW×KT'A'Ø¯DP[E×KX7DP[UA�oEøIA'Ø¯CºHK_PVWDPV^HKX¯N*HIØEA'ÙW_GF Ö [UV^_�[EHKÙ^ØU_�DPQPOEAÄA-]KA'X7VWJ0_PHKCE[EVW_PDPV^T-×KDPA'ØÅê
DPVWN�A-Ý½T'HKXE_POEN*VWXEÛ®HKCEDPVWN�VWú'×KDPVWHKX�_PDPQP×KDPA-Û3VWA'_�ÙWVWÞ3A°_PV^N�OEÙW×KDPA'Ø ×3XUXEA'×KÙWV^XEÛ®×KQPA°OE_PA'Ø JàH3Q
oEøIA'ØâCºHK_PV^DPVWHKX�ÙW×KÚºA'ÙWVWXEÛºF Ö [EA�_PVWN*CEÙWA�V^N*CEÙWA'N*A'XIDP×3DPVWHKXâHKJ�DP[EA*_PÙWV^ØUV^XEÛ°ÙW×KÚºA'Ù�N*HIØEA'Ù
HKOEDPCºA-QPJËHKQPN*A'Ø°DP[EA�_PVWN�OUÙ^×KDPA'Ø�×KXEXEA-×3ÙWVWXEÛ»×KCECEQPHK×KT\[�HKJ0LM[EQPVW_PDPA'XE_PA-X°A'D±×KÙÉFÅç òKéÅÚd`©OUC
DPH�ì�|(� VWXÄXIOEN�ÚºA'Q�HKJ�ÙW×KÚºA'ÙW_�CEÙ^×KT-A'ØÅêd×3XUØ»VWXÄHKQPØEA-QP_¤HKJ�N*×KÛKXEVWDPOEØEABV^XÄQPOEXEXUV^XEÛ�DPVWN�AIF
Ö [UA0QPA-_PA'×KQPT\[»VWXñçWì�|Ké9N*×KV^XEÙW`�JàHIT'OE_PA-Ø�HKX»DP[EA0T'HKN*CE×KQPVW_PH3XÄH3JfDP[UA0ØEVWôºA'QPA-XdDmÙW×KÚºA'ÙWÝ

VWXEÛÄN�HIØEA-Ù^_Gê9×KXEØ�ÜS[UA'DP[EA-Q±_PÙWV^ØEVWXEÛ©N�HIØEA-Ù^_B×KQPA�DPH»ÚtA�CUQPA'JàA'QPQPA'Ø�HG]KA'Q/oEøIA'ØñCºHK_PV^DPVWHKX
N*HIØEA'ÙW_GF Ö [EA-QPA'JàHKQPAdê3DaÜ¤H�V^N*CºHKQPDP×KXdD¤CEQP×KT'DPVWT'×KÙ9×K_PCºA'T-DP_mHKJf_PÙ^VWØEVWXEÛ�Ù^×KÚºA-Ù9N*HdØUA'ÙW_¤Ü¤A'QPA
XEHKD�T-HKXE_PV^ØUA'QPA'ØMF+ï5V^QP_PDPÙW`dêM×KÙWÙ¤Ù^×KÚºA-Ù^_·Ü¤A-QPA»T-HKXE_PV^ØUA'QPA'Ø¯DPH�T'HKXE_PVW_PD·HKJSDPA'øID�ÜSV^DP[7DP[EA
_P×KN*A�[EA'VWÛK[dDGFmãaX+HKDP[EA'Q±Ü¤H3QPØU_GêEØEV^ôtA'QPA'XID0JàHKXdD0_PVWú'A-_0Ü¤A-QPA¨XUH3D±×3ÙWÙWH�Ü¤A-ØÅFmREA-T'HKXEØEÙW`dêEV^D
Ü¤×K_B×K_P_POEN*A'Ø DP[E×KDBDP[EA·CºHKVWXdDZ_PA-DZDPH©ÚºA·ÙW×3ÚtA'ÙWA'ØñÜ¤×K_BJàQPA'A·HKJ�T'HKXdDPA-ødDGF/tZHÄJàA'×KDPOEQPA'_
XEA-A'ØEA-Ø°DPH�ÚºA�_P[EHGÜSX°HKDP[EA-Q0DP[U×3X°DP[UA�CºHKV^XIDP_±×KXEØ°DP[EA-V^Q±ÙW×3ÚtA'ÙW_GF¤ïUHKQZDP[EA¨ÙW×KÚºA'ÙWVWXEÛ»HKJ
ÛKA'HK_PDP×KDPV^_PDPVWT'×KÙfØE×KDP×�VWX�_PT'×KDPDPA'QPCEÙWHKDP_GêdDP[EA'_PA{QPA-_PDPQPV^T-DPV^HKXE_SN*×G`»ÚºA{]G×KÙWV^ØMêdÚEOED�JàHKQ�N*HK_PD
HKDP[EA'Q¤CºHKV^XIDmÙW×3ÚtA'ÙWV^XEÛ�CEQPHKÚEÙ^A-N*_¤H3XUA0[U×3_¤DPH�ØEA-×3Ù9ÜSVWDP[»ØEV^ôtA'QPA'XIDmJàH3XIDm_PVWú'A'_¤×KXEØ»HKDP[EA'Q
HKÚszPA'T-DP_¤DPH�ÚºAZ]IVW_POE×KÙ^VWú'A-ØÄDP[E×KXÄHKXEÙW`*ÙW×3ÚtA'ÙW_¤×KXEØÄCºHKVWXdDP_GF Ö [EVW_¤CE×KCºA-Q¤×KØEØUQPA'_P_PA'_�ÚºHKDP[
HKJÅDP[UA'_PA{A-øIDPA'XE_PVWHKXE_SDPH�çWì�|3éaF

ò



{ [EA-XÄDP[EA-QPAZ×3QPAZHKDP[EA-Q¤N*×KC©JàA'×KDPOEQPA'_�DPH�ÚtAZ×�]KHKVWØEA'ØÅêdVWD�V^_�]KA-QP`*OE_PA-JËOEÙtDPH·[E×G]3A{×
_PÙWV^ØEVWXEÛ�ÙW×3ÚtA'ÙUN*HIØEA-ÙÉêKÚºA'T-×KOE_PA±V^DmT'×KX»A'×K_PVWÙ^`�[E×KCECºA-X�DP[E×KDmXEHKXEA±HKJtDP[EA±JËHKOEQ¤CºHK_PV^DPVWHKXE_
VWX ×�uKÝ½CºHK_PVWDPV^HKX N*HIØEA-ÙZT-×3X ÚºA�OU_PA'Ø ÜSVWDP[EHKOEDÄHG]KA'QPÙW×KCÅF Ö [EV^_©T-×KX ÚºAñ_PA-A'X JËQPHKN

ï5V^ÛKOEQPA�ìKö��mXEÙW×KQPÛKA'Ø�A'øI×KN�CUÙ^A�HKJ9Ù^×KÚºA-Ù^VWXEÛBVWX·DP[UA�_PÙ^VWØEVWXEÛ{Ù^×KÚºA-ÙIN*HIØEA'Ù;ÜSVWDP[·HKÚE_PDP×KT'ÙWA'_GF

DP[EA+T'VWDPVWA'_*RUH3OUDP[�ý�A'XEØ�×KXEØ��mQPV^A+VWX�ï5V^ÛKOEQPA7ìKF¯ãaX�DP[UA'oUÛ3OUQPAdê�HKXEA+T'×KX�_PA-A�DP[U×3D
ÙW×3ÚtA'ÙICºHK_PV^DPVWHKXE_5[U×�]KA-XBr D5ÚºA-A'X·H3CUDPV^N*VWú'A'Ø·JàHKQMCEQPA-JËA-QPA'XET-A¤CºHK_PVWDPV^HKXE_Gê­×3A-_PDP[EA'DPVWT�T'QPVWDPA'QPVW×
[E×G]KA'XBr D*ÚtA'A'X�OE_PA-ØÅê�×KXEØ�×K_PT'A-XEØEA'QP_�×KXEØ ØEA'_PT-A'XEØEA-QP_�HKJ±DP[EA+ÙWA'DPDPA'QP_*[E×G]KA'XKr D�ÚºA-A'X
T'HKXE_PVWØEA-QPA'ØÅF Ö [EVW_SÜ¤HKOEÙWØ+ÚºA{XEA-T'A-_P_P×3QP`©V^X+×*QPA'×KÙ�×KCECEÙWV^T-×3DPVWHKXÅF
ãaXÄREA'T-DPV^HKX»ò�Ü¤AZ×K_P_POEN*AZDP[E×KD¤×�CºHKV^XdD¤_PA-D¤DPH�ÚºA±Ù^×KÚºA-Ù^A-Ø»V^_�ÛKV^]KA-XÅê�DPH3ÛKA-DP[EA'Q¤ÜSV^DP[

×*_PA'DSHKJMÙ^VWXEA{_PA-ÛKN�A-XdDP_0DP[E×KD�N*×G`ÄXEHKDSÚºA{VWXdDPA'QP_PA-T'DPA'Ø+Úd`ÄDP[EA{ÙW×KÚºA'ÙW_GFMïUHKQ0_PDP×3DPVW_PDPVWT'×KÙ
×KCECEÙWV^T-×KDPV^HKXE_GêdDP[EAZÙWVWXEAZ_PA'ÛKN*A'XdDP_�T-×3XÄÚºABDP[EAZDaÜ¤H·×3øIA-_�HKJ�×�QPA-Û3QPA-_P_PV^HKX©×KXE×KÙW`d_PVW_�CEÙWH3D
DPHKÛKA'DP[EA-Q0ÜSVWDP[°DP[EA�QPA-ÛKQPA'_P_PVWH3XñÙ^VWXEAdF�ïUHKQZT'×KQPDPHKÛKQP×KCE[EVWT�×KCECEÙWV^T-×3DPVWHKXE_GêUDP[EA�_PA'D±HKJ5ÙWV^XEA
_PA'ÛKN*A'XIDP_0T'×KX�ÚºA¨×KØEN*VWXEVW_PDPQP×3DPVW]KA¨ÚºHKOEXEØE×KQPVWA'_0ÙWVWÞ3A¨DP[EA{ÚtH3OUXEØE×KQPV^A-_0HKJÅDP[UA¨REDP×KDPA'_SHKJ
DP[EA¤Y*F RÅF ë*F�{�A¤CEQPA'_PA-XdDÅ×KX�×KÙWÛKH3QPVWDP[EN DP[E×KD
A-XE_POEQPA-_ÅDP[E×KDÅXEHKXEA¤HKJ;DP[EAmÙW×KÚºA'ÙW_ÅVWXdDPA-QP_PA'T'D
DP[EA�ÙWV^XEAS_PA'ÛKN*A'XdDP_wVWX�DP[EA�ÛKVW]3A-X·_PA-D û ×KXEØ�HKJ9T-H3OUQP_PAdê­DP[EA'`�Ü¤HKXBr DwH�]KA-QPÙ^×KC�A-×3T�[·HKDP[EA-QGüPF
ëSDSDP[EA¨_P×3N*A¨DPVWN*AdêIDP[EA{N*A'DP[UHdØ+A-XE_POEQPA'_0DP[E×KDS×*CºHKV^XIDS×KXEØ+VWDP_SÙ^×KÚºA-Ù�ÜSV^ÙWÙ�ÚºA{HKX+DP[EA
_P×KN*A{_PVWØEA{V^X�DP[UABT'×K_PA{HKJÅ×�QPA'ÛKQPA'_P_PVWHKX�ÙWV^XEA¨HKQ�REDP×KDPABÚºHKOEXUØE×KQPV^A-_GF Ö [EA{×3ÙWÛKHKQPV^DP[EN VW_
VWX�Jà×KT'Dw×{_PVWN�CUÙ^ASCEQPA-CEQPHIT'A-_P_PV^XEÛ¨_PDPA'C*DP[E×KDwQPOEXE_�VWX'� ûPû m����¯ü­Ù^HKÛ û m����¯üPü9DPVWN*A�JàH3QKm
CºHKVWXdDP_ÅDPHSÚtA�ÙW×KÚºA'ÙWA'ØMê'×KXEØ"��Ù^VWXEAm_PA'ÛKN*A'XdDP_ÅDPH±ÚºAm×�]KHKVWØEA'ØÅF�ëZJàDPA'Q
DP[EAmCEQPA'CEQPHIT-A'_P_PVWXEÛºê
HKXEABT-H3OUÙ^Ø�_PA'ÙWA'T-D�×·JàA'Ü�ÙW×KÚºA'ÙfCºHK_PV^DPVWHKXE_�×KXEØ�QPOEX©×�oEøIA'ØEÝ½CºHK_PVWDPV^HKX�Ù^×KÚºA-Ù^VWXEÛ�N*A-DP[EHIØÅê
HKQ©HKXEA T-HKOEÙ^Ø�OE_PA DP[UA ×3ÙWÛKHKQPV^DP[EN HKJ�]G×KX�x¨QPA']KA'ÙWØÅêSRUDPQPV zPÞ ×3XUØ�{âH3ÙWô JËHKQ©_PÙWV^ØUV^XEÛ
ÙW×3ÚtA'ÙW_GFMãaX©A'VWDP[EA'Q�T'×K_PAIêd×�JË×KT-DPH3QPÝ½ò�×KCECEQPHGøIV^N*×KDPVWH3X�×KÙ^ÛKHKQPVWDP[EN VW_�HKÚEDP×KV^XUA'Ø�DP[E×KD�QPOUXE_
VWXy� ûPû m}�}�7ü­ÙWH3Û û m:���7üPü¤DPVWN�A*H�]KA-QP×3ÙWÙaF Ö [EA�N*A'DP[EHIØ�×KOEDPHKN�×KDPVWT'×KÙWÙ^`�A'øIDPA'XUØE_{DPH
×G]KH3VWØEVWXEÛ�ÜS[EHKÙWASQPA-ÛKV^HKXE_ û VWXET'ÙWOEØEVWXEÛ�V^XdDPA-QPV^HKQGütVWXE_PDPA-×3Ø�HKJtHKXEÙW`·Ù^VWXEA0_PA-Û3N*A-XdDP_GFÅëSD�DP[EA
A'XUØ�HKJMDP[EA{_PA-T'DPVWHKX�Ü¤A¨ÛKV^]KA{_PHKN*A¨_P×KN*CEÙ^A¨HKOEDPCUOEDSHKJMHKOEQS×KÙ^ÛKHKQPV^DP[UN°F
ãaX®RUA'T'DPVWHKX®î°Ü¤AÄT'HKXE_PVWØEA'Q�[EHGÜ�DP[UA�_PÙWV^ØUV^XEÛñÙW×KÚºA'Ùm×KÙ^ÛKHKQPVWDP[EN JàQPH3N çWì�|Ké¤T'×KX®ÚºA

×KØE×KCEDPA'Ø�DPH�V^XET-HKQPCºHKQP×3DPA{Ù^×KÚºA-Ù^_SH3JÅØUV^ôºA-QPA'XdDS[EA'VWÛK[dDGFÅãaJH��ØEVWôºA-QPA'XdDSÙ^×KÚºA-Ùt[EA-V^ÛK[dDP_S×KQPA
OE_PA-ØÅê�DP[EAZ×KÙWÛKH3QPVWDP[EN Ü¤ABCEQPA'_PA-XdD�DP×KÞKA'_�� û ��m�Ù^HKÛ%m�ü�DPV^N*AIFÅõZHGÜ¤A']KA'QGê�DP[EVW_�×KÙWÛ3HKQPVWDP[EN
VW_�HKJtQPA'_PDPQPVWT'DPA-Ø*V^XdDPA-QPA'_PDGF
ë�Ù^×KÚºA-ÙEXIOEN�ÚºA'QmN*×KødVWN*V^ú-×KDPV^HKX�×KCECEQPHK×KT\[�DPA-XEØE_�DPH¨T�[EHIH3_PA
_PN*×KÙ^Ù û _P[EHKQPD{×KXEØ XEHKDB[EVWÛK[Åü¤Ù^×KÚºA-Ù^_{HG]KA'Q{ÚEVWÛKÛ3A-Q{H3XUA'_GF¨REH�Ù^×KÚºA-Ù^_{VWX ÚEV^Û�JàH3XIDP_BN*×G`
ÚºA�DP[EA'oEQP_PD*DPHñÚºA�HKN�VWDPDPA'ØMê5×KÙWDP[EHKOEÛK[�T'HKN*N*H3X�_PA-XE_PA�DPA-Ù^ÙW_�DP[E×KD�DP[EA-_PA©×KQPA�N*H3QPA
VWN�CtH3QPDP×KXdDGF
RUA'T'DPVWHKXGu»ØUV^_PT-OE_P_PA'_{Ü¤×G`I_BDPHÄQPA'_PHKÙ^]KA�DP[EA�CUQPH3ÚUÙ^A-N�z�OE_PDZN*A-XdDPV^HKXEA-ØÅF Ö [EQPA-A·×KCEÝ

CEQPHK×KT\[EA-_¤N*×G`*T'HKN*A±DPH�N*V^XEØMFÅï5V^QP_PDPÙW`dê�Ü¤A±T'HKOEÙWØ»DPQP`�×KXEØÄCEÙ^×KT-A0DP[UA0ÙW×KQPÛKA'Q¤ÙW×3ÚtA'ÙW_¤×3D

î



DP[EA*A'øICºA-XE_PA*HKJ¤DP[EA*_PN�×KÙWÙ^A-Q¨ÙW×KÚºA'ÙW_{×KJàDPA'Q¨DP[EA*_PDP×3XUØE×KQPØ�×KÙ^ÛKHKQPV^DP[UN [U×3_¨T-HKN�CUÙ^A-DPA'ØÅF
REOET�[�×�CE×KDPT�[EV^XUÛ�OUC©×KCECEQPHK×KT\[+V^_SXEHKD�]KA'QP`»A-Ù^A-ÛK×3XIDGFÅREA-T'HKXEØEÙW`dêIÜ¤A{T'×KX©CUÙ^×KT'A{ÙW×KÚºA'ÙW_
VWX+DP[EA¨HKQPØEA-QSHKJ5ØEA'T-QPA'×K_PVWXEÛ�[EA'VWÛK[dDGF�{�A¨QPOEX°H3XUA¨HKJMDP[EA¨A-øIV^_PDPVWXEÛ�×KÙ^ÛKHKQPVWDP[EN*_0JËHKQ0×KÙ^Ù
ÙW×3ÚtA'ÙW_ZHKJ�DP[EA·ÙW×KQPÛKA'_PDB[EA'VWÛK[dDGê9×KXEØñ×KØEØñDP[EA'_PA·×K_BHKÚE_PDP×KT-Ù^A-_ZJàHKQZDP[EA·XUA'øIDZQPOEXñHKJ�DP[EA
×KÙ^ÛKHKQPVWDP[EN�FMãaX�REA'T-DPV^HKX�ò*Ü¤A{×KÙ^QPA-×KØE`ÄØEV^_PT-OE_P_PA'Ø°[EHGÜ DPH�[E×KXEØEÙWA¨HKÚE_PDP×KT'ÙWA'_GF Ö [EVWQPØEÙW`dê
Ü¤A*T'×KX�×3ØU×3CUD{DP[EA*_PÙWV^ØEVWXEÛ+ÙW×3ÚtA'Ùw×KÙ^ÛKHKQPVWDP[EN ×KXEØ�N*×KÞKA�ØUV^ôºA-QPA'XdD¨T\[EHKVWT'A-_¨ÜS[EA'X�DP[EA
XEA-ødD¨Ù^×KÚºA-ÙwVW_�T\[EHK_PA'XMF Ö [EA�Ù^×K_PD¨DaÜ¤H+×KCECEQPHK×KT\[EA-_�×KQPA*T-H3N*CE×KQPA-Ø�DPH+A'×KT\[�HKDP[EA-Q¨HKX
DaÜ¤H*DPA-_PD�_PA-DP_GF Ö [EA¨T'HKXET-Ù^OE_PVWHKXE_0HKJMDP[EV^_0CE×KCºA-QST'×KX+ÚºA{JàHKOEXEØ�VWX+REA'T-DPV^HKX�óºF

� � Ñ�Õ-Î»Ï��<�������-Õ-Îi���"� Õ-Òi�MÏÈÑ��D�ÅÏB��Ô3�<���

ãaX�DP[EVW_m_PA'T'DPVWHKX*Ü¤A0×KQPA0ÛKVW]KA'X��ð_PA'ÛKN*A'XdDP_/���� !¡<¡!¡! !��¢ ×KXEØvm°CºHKV^XIDP_%£H�� <¡!¡!¡! 4£\¤fê3A'×KT�[
ÜSVWDP[*×�ÚºHKOEXEØEVWXEÛ�ÚºHGø·H3JtVWDP_mDPA'øIDGF Ö [EVW_mÚºHKOEXEØUV^XEÛ�ÚºHGø·VW_�T-×KÙ^ÙWA'Ø�DP[EASÙW×KÚºA'ÙaF Ö [EA0_PA'ÛKÝ
N*A'XdDP_�N*×G`�HKXEÙW`»DPH3OUT\[Ä×KD�DP[EA-V^Q�A-XEØECºHKVWXdDP_GFK{�ABÜ¤×KXdD�DPH·ØEA'DPA-QPN�VWXEABJËHKQ�A'×KT�[ÄCºHKVWXdD
JàA'×KDPOEQPA¤×KÙ^ÙIÙW×KÚºA'ÙICºHK_PVWDPV^HKXE_5ÚºA-Ù^HKXEÛKVWXEÛZDPHZDP[E×KDÅCtH3VWXdD5JàA'×KDPOEQPA¤DP[E×KDMØEHKXBr D5V^XdDPA-QP_PA'T-DMDP[EA
_PA'ÛKN*A'XIDP_����� <¡!¡!¡! <��¢�F}�¤XET-A»DP[EVW_�V^_·ÞIXEHGÜSXÅê
HKXEA»H3J�DP[EA»A'øIVW_PDPV^XUÛ°ÙW×KÚºA'ÙmCEÙW×KT'A'N*A-XdD
×KÙ^ÛKHKQPVWDP[EN*_·T-×3X¯ÚºA©OE_PA'ØMF�ëZ_·VWX¯]G×KX�x{QPA-]KA'ÙWØ7A'D·×KÙaF^çWì�|KéaêMDP[EAÄÙW×KÚºA'Ù�CºHK_PV^DPVWHKXE_�×KQPA
QPA'CUQPA'_PA'XIDPA'Øâ×K_�DP[EA�CºHK_PVWDPV^HKXE_�HKJ�×°QPA'JàA'QPA-XET'A�CºHKVWXdD�HKXâDP[UA�ÙW×KÚºA'ÙaF¥{�A»T\[UHdHK_PA»DP[EA
ÙWH�Ü¤A-Q¨Ù^A-JËD{T-H3QPXUA'Q¨HKJ¤DP[EA*Ù^×KÚºA-Ùw×K_{DP[EA*QPA'JàA'QPA-XET'A*CºHKVWXdDGF�ëZÙ^Ù�CºHK_PV^DPVWHKXE_¨HKJ¤DP[EA*Ù^×KÚºA-Ù
DP[E×KD�DPHKOET�[7VWDP_�CºHKVWXdD·×KQPA»QPA-CEQPA'_PA-XdDPA'Ø¯Úd`âJËHKOEQ·_PA'ÛKN*A'XdDP_�HKX®ÜS[EVWT\[¯DP[EAÄQPA-JËA-QPA'XET-A
CºHKVWXdDZ_P[UH3OUÙ^Ø Ù^VWAdF Ö [UA·V^ØEA-×ÄHKJ�CºHKVWXdDBÙ^×KÚºA-Ù^VWXEÛÄ×KN*VWØE_PDBHKÚE_PDP×KT'ÙWA'_BV^_{DPH»CUQPA'T'HKN*CEOEDPA
×KÙ^ÙºCºHK_PVWDPV^HKXE_¤HKJfDP[EA±QPA'JàA'QPA-XET'A±CºHKV^XdD¤DP[U×3D¤T'×KXEXEHKD¤ÚºA±OE_PA'Ø»ØUOEA±DPH�DP[UA0ÙWVWXEA±_PA'ÛKN*A'XdDP_
���� <¡!¡!¡< !��¢·F Ö [EVW_BVWN*CEÙ^VWA'_{DPQPOEXET'×KDPVWXEÛÄDP[UA·_PA'ÛKN*A'XdDP_BHKXñÜS[EVWT\[ DP[EA�QPA-JËA-QPA'XET-A�CºHKVWXdD
N�OE_PD{Ù^VWAdF/{�A�oUQP_PDZÛKVW]3A�×ÄÚUQPOEDPA·JËHKQPT-A¦� û m��7ü�DPVWN*A·_PHKÙ^OEDPVWHKXÅêºDP[EA-X�Ü¤A·VWN*CEQPHG]KA�V^D
DPHi� ûPû mI�D�7ü­ÙWH3Û û mG�D�7üPüMDPV^N*AdF

§/¨4© ª�«/¬®­%¯4°²±�³µ´4¶s«/·
@BA-XEHKDPA0DP[UA0T-HIH3QPØUV^XE×KDPA-_mHKJf×�CºHKV^XdD�£µ¸fÚd` ûº¹ ¸4 4»s¸PüPêKDP[UA0ÜSVWØEDP[»HKJfVWDP_mÙW×KÚºA'ÙºÚd`�¼�¸�×3XUØ
DP[EA¨[EA-V^ÛK[dD±H3J5V^DP_0ÙW×KÚºA'Ù
Úd`�½q¸PF�{�A¨HKXEÙW`ÄÙWHdHKÞ©×3D±DP[EA¨T'×K_PA¨DP[E×KD0DP[EA¨ÚºHKDPDPHKN A'ØUÛ3A�HKJ
DP[EA�ÙW×3ÚtA'Ù
T-HKXdDP×KV^XE_ZDP[UA�CtH3VWXdDGF Ö [EA�HKDP[EA-Q±T'×K_PA-_±VWX�ÜS[EVWT\[�DP[EA�CºHKV^XdDZV^_ZHKX�DP[EA�ÙWA'JàDGê
DPHKCÅê3HKQmQPV^ÛK[dDmA'ØUÛ3A±H3JtDP[EA±Ù^×KÚºA-ÙE×KQPA0[U×3XUØEÙ^A-Ø�VWX�×�_PV^N*VWÙ^×KQmÜ¤×G`Iê3A-V^DP[EA-Q�Úd`�DPQP×KXE_PÙ^×KDPVWXEÛ
DP[EA¨CºHKV^XdD0ØEHGÜSXdÜ¤×KQPØE_0HKQ0Úd`ÄV^XIDPA'QPT\[U×3XUÛ3VWXEÛ ¹ ×KXEØ¦»�T'HIHKQPØEVWXE×KDPA'_GF
Ö [UA{CºHK_PVWDPV^HKX+JËHKQ0DP[EA{ÙW×KÚºA'Ù�ÜSVWDP[�V^DP_0ÚºHKDPDPHKN A'ØEÛKA{T-HKXdDP×KV^XEVWXEÛ�DP[EA{CºHKVWXdD0QP×3XUÛ3A-_

ÚºA-DaÜ¤A'A'XñDaÜ¤H©A'øIDPQPA'N*A'_GF Ö [EA·Ù^A-JËDZA-øIDPQPA'N*A�HIT'T-OEQP_BÜS[EA'XñDP[EA·ÚºHKDPDPHKNðQPV^ÛK[dD{T'HKQPXEA'Q
HKJfDP[EA±Ù^×KÚºA-Ù9T'HKVWXET'VWØEA'_¤ÜSVWDP[»DP[EA±CºHKV^XdDGê�DP[EA±QPV^ÛK[dD¤A-ødDPQPA-N*A0HIT'T'OUQP_¤ÜS[EA'X»DP[EA±ÚºHKDPDPHKN
ÙWA'JàDST'HKQPXEA'QST-HKV^XET-V^ØUA'_0ÜSV^DP[�DP[UA{CºHKVWXdDGF

��ÚE_PA'QP]KA°DP[E×KD�DP[EA+Ù^×KÚºA-ÙS×KÙWÜ¤×�`I_»T'HKXdDP×KVWXE_�DP[UA�]KA-QPDPV^T-×3Ù0_PA'ÛKN*A'XID�¾s¸�¿ÁÀ ¹ ¸�Â¦Ã
ç »s¸� Ä»q¸%�Å½q¸àéaF Ö [EAvoEQP_PD¨T�[EA'T�Þ�Ü¤A*N*×KÞKA*V^_¨DPH�DPA-_PD{ÜS[EA-DP[EA'Q¨DP[EA'QPA*VW_{×+_PA'ÛKN*A'XID¥��Æ
DP[E×KD·VWXdDPA'QP_PA-T'DP_�¾s¸PFñãaJS_PHºê5Ü¤A©ÞIXEHGÜ DP[E×KD·DP[EA©Ù^×KÚºA-Ù¤T-×KXEXEHKD·ÚtAÄCEÙW×KT'A'Ø¯×KÚºHG]KA©DP[EA
CºHKVWXdDSJàA'×KDPOEQPAIF
Ö [UA�XEA-ødDZ_PDPA-C�VW_ZDPHÄØEA-DPA'QPN*V^XUA�[EHGÜ JË×KQZDP[EA·Ù^×KÚºA-ÙMT'×KX�ÚºA·_P[EVWJËDPA-Ø�DPHÄDP[EA�QPVWÛK[dD

_PDP×KQPDPV^XUÛ·JàQPHKN DP[EA{Ù^A-JËD�A-øIDPQPA'N*AZOUXdDPV^ÙfV^D�[EVWDP_�×·_PA-ÛKN�A-XdD�DPH·DP[UABQPV^ÛK[dD�HKJ�¾s¸ û [EA-QPAZÜ¤A
ØEHKXBr D¤T'×KQPA±ÜS[EA'DP[UA'QmDP[EA±Ù^×KÚºA-Ù9VWXdDPA-QP_PA'T'DP_¤×�_PA'ÛKN*A'XdD¤DPH�DP[UA0Ù^A-JËD¤HKJ(¾s¸PüPF
RUV^N*VWÙ^×KQPÙW`�Ü¤A
DPA'_PDm[EHGÜ�Jà×KQmDP[EASÙW×KÚºA'Ù9T'×KX*ÚtA0_P[EVWJËDPA-Ø*_PDP×KQPDPV^XUÛ¨JàQPHKNÆDP[EA0QPVWÛ3[ID�A-øIDPQPA'N*ASDPH¨ÙWA'JàD�OEXIDPV^Ù
VWDM[EVWDP_M×Z_PA'ÛKN*A'XdD5DPHZDP[EA¤ÙWA'JàDMH3J\¾s¸¥FH{�A�XEHGÜ7ØEA'×KÙIÜSVWDP[�_P[EVWJËDPVWXEÛBDPH±DP[EA�QPVWÛ3[ID û _P[EVWJËDPVWXEÛ
DPH*DP[EA{ÙWA'JàDSVW_S[E×KXEØEÙWA'Ø+×KXE×KÙWHKÛ3HKOE_PÙW`�üPFK{�A{ØUV^_PDPVWXEÛKOEVW_P[+DaÜ¤H*T-×K_PA'_GêI_PA-A¨ïMVWÛKOEQPA¨òºö
ìKF Ö [EA¨Ù^×KÚºA-Ù�[EVWDP_SDP[EA{VWXdDPA'QPVWHKQSHKJM×*_PA-Û3N*A-XdDGF

u



Ç�È Ç�È Ç�È
É�È

ï5V^ÛKOEQPAZòºö
ãaX�DP[UA0ÙWA'JàDmCEVWT'DPOEQPA±DP[EA±CºHKVWXdDmT-×3XUXEHKDmÚºA±ÙW×3ÚtA'ÙWA'Ø»×3ÚtH�]KA±VWDGF
ãaX»DP[EA±N*V^ØUØEÙ^A
CEVWT'DPOEQPA¨T'×K_PAÄìZV^_0_P[EHGÜSX+×KXEØ+DP[EA{QPVWÛK[dDSCUV^T-DPOEQPA{T-×3_PA¨òºF

òºF Ö [EA¨Ù^×KÚºA-Ù�[EVWDP_S×KX�A-XEØECºHKVWXdDSHKJM×*_PA'ÛKN*A'XdDGF
ãaX�DP[EA�oEQP_PD±T-×3_PA�DP[EA�ÙW×KÚºA'ÙÅ[EVWDP_±DP[UA�_PA-ÛKN�A-XdD±×KDZDP[EA�DPHKC°QPVWÛK[dD±T-HKQPXEA'Q û T'×K_PA�ì\×ºüwHKQ
DP[EA»ÚtH3DPDPHKN QPVWÛK[dD�T-HKQPXEA'Q·H3JSDP[EA»ÙW×KÚºA'Ù û T-×3_PA�ì�ÚÅüPF�ï9H3Q·A'×KT\[7CºHKVWXdD"£µ¸SÜ¤AÄDPA'_PD�JàH3Q
A']KA-QP`·_PA'ÛKN*A'XdD���ÆmÜS[EA-DP[EA'Q�Ü¤A±×3QPA0VWX�T'×K_PA·ì�×ºê3T'×K_PA·ì�ÚÅê3HKQmT'×K_PASòºê3×KXEØ�T-H3N*CEOUDPA0DP[EA
¹ Ý½T'HIHKQPØEVWXE×KDPA0JàH3QmA-×3T�[�T'×K_PA0ÜS[EA-QPA0VWD�[UV^DP_mDP[EA0_PA-ÛKN�A-XdDGF Ö [EA0ÙWA'JàDPN*H3_PD ¹ Ý½T-HdHKQPØEVWXE×KDPA
HKJ¨DP[EA'_PAñVW_©T'×KÙWÙ^A-Ø ¹ ¸ÊÆ­F Ö [EA'X Ü¤AñØEA-DPA'QPN*VWXEAñDP[EAñÙWA'JàDPN*H3_PD ¹ ¸ÊÆ©JàHKQÄ×KÙWÙZ_PA'ÛKN*A'XdDP_
���� <¡!¡!¡< !��ÆGF Ö [EVW_BV^_{DP[EA ¹ Ý½T'HIHKQPØEVWXE×KDPA·ÜS[EA'QPA�DP[EA·ÙW×3ÚtA'ÙKoEQP_PD{[EV^DP_{×©_PA'ÛKN*A'XdDBDPH©DP[EA
QPVWÛ3[IDSHKJ�¾s¸PF
ëZJàDPA'Q±Ü¤A�[E×G]KA�T-HKN�CUOEDPA'Ø�[EHGÜ Jà×KQ0DP[UA�Ù^×KÚºA-Ù
T-×3X°ÚtA�_P[EVWJËDPA-Ø°DPH»DP[EA�ÙWA'JàD0×KXEØ�DPH

DP[EASQPV^ÛK[dDwOEXIDPV^ÙEVWDw[EVWDP_w×{_PA'ÛKN*A'XdD�Ü¤A�ÞIXEHGÜ�DP[EASV^XdDPA-QP]G×KÙEV^X�ÜS[UV^T�[�DP[UA�ÙW×KÚºA'ÙEN�OE_PD�Ù^VWAdF
ãaJ�DP[EA±ÙWA'XEÛKDP[»HKJ�DP[EVW_¤V^XdDPA-QP]G×KÙºV^_�Ù^A-_P_¤DP[U×3X¥¼/¸�DP[EA-X»DP[EA'QPAZV^_¤XUH�ÙW×3ÚtA'ÙºCºHK_PV^DPVWHKX»×KÚºHG]3A
DP[EA�CtH3VWXdD¨JËA-×3DPOUQPA�DP[E×KD{ØEHIA'_{XUH3D{VWXdDPA'QP_PA-T'D¨×©_PA-Û3N*A-XdDGF¦��DP[EA'QPÜSVW_PAdêfÜ¤A�ØUA'DPA'QPN*VWXEA
DP[EAZ_PA'ÛKN*A'XdD�QPA'CEQPA-_PA'XdDPVWXEÛ·DP[EA±]­×3ÙWVWØ»CºHK_PV^DPVWHKXE_�JËHKQ¤DP[EAZQPA'JàA'QPA'XUT'A±CºHKV^XID¤HKJ�DP[EA±ÙW×KÚºA'ÙaF
Ö [UA�QPOUXEXEVWXEÛ+DPVWN*A�HKJ¤DP[EVW_¨×KÙ^ÛKHKQPVWDP[EN VW_¥� û m��7ü¤_PVWXET'A*JàHKQ{A']KA-QP`�CºHKV^XID{JàA'×KDPOEQPA

Ü¤AÄDPA'_PD·×3ÙWÙ¤_PA'ÛKN*A'XIDP_·JËHKQ�QPA-_PDPQPV^T-DPV^XUÛ�Ù^×KÚºA-Ù¤CºHK_PV^DPVWHKXE_GF+ï9H3Q·HKXEAÄ_PA-Û3N*A-XdD·×KXEØ®HKXEA
CºHKVWXdDSDP[UA'_PA{DPA-_PDP_ST'×KX+ÚºA{ØUH3XUA{VWX�T-HKXE_PDP×KXdDSDPVWN*AdF

{ [EA-XñDP[EA·XdOUN�ÚtA'Q{HKJ�_PA'ÛKN*A'XdDP_/� VW_BÙ^×KQPÛKA�Ü¤A·T'×KXñVWN*CEQPHG]3A*DP[EA¦� û m��¯ü�DPV^N*A
×KÙ^ÛKHKQPVWDP[EN�F Ö [EVW_·VW_·ØEHKXEAÄ×3_·JËHKÙWÙ^HGÜS_GFi{âA»ÚUOEV^ÙWØ7JËHKOEQ·ØE×KDP×�_PDPQPOET'DPOUQPA'_GF Ö [EA�oEQP_PD
HKXEA�VW_{OE_PA-Ø DPH�ØEA-DPA'T'D{DP[EA�_PVWDPOE×KDPV^HKX�ÜS[EA'QPA�ÙWVWXEA*_PA'ÛKN*A'XdD�¾s¸¤VWXdDPA'QP_PA-T'DP_{HKXEA*H3J¤DP[EA
ÙWV^XEA±_PA'ÛKN*A'XdDP_���Æ­F Ö [EVW_mØE×KDP×¨_PDPQPOET'DPOEQPA0VW_�×¨]KA-QPDPV^T-×3ÙUØEA-T'HKN*CºHK_PV^DPVWHKX�HKJº×KÙWÙU_PA'ÛKN*A'XdDP_
���� <¡!¡!¡< !��¢·êÅÜS[UV^T�[®VW_·CEQPA'CUQPHdT-A'_P_PA-Ø®JàHKQ�A'ÿ*T-V^A-XdD�CEÙ^×KXE×KQ·CºHKVWXdD�ÙWHIT'×KDPVWH3X�ç uKéaF'{ V^DP[
DP[EVW_±ØE×KDP×*_PDPQPOET-DPOEQPA¨Ü¤A�T'×KX°CºA'QPJàHKQPNÈDP[EA¨T�[EA'T�Þ©ÜS[EA'DP[UA'Q0×�_PA-Û3N*A-XdD±V^XdDPA-QP_PA'T-DP_0DP[EA
_PA'ÛKN*A'XID�¾s¸�VWXG� û Ù^HKÛ%�¯üfDPVWN*AdFB{�A±CºA-QPJËHKQPN�×�CºHKV^XdD¤ÙWHIT'×KDPVWH3XÄådOUA'QP`�ÜSVWDP[»DP[EA±CºHKVWXdD
£\¸EVWX�DP[EA¤]KA'QPDPVWT'×KÙ�ØEA'T-HKN�CtH3_PVWDPVWH3XMF Ö [EAmDPHKC�A-ØEÛKAmHKJ;DP[EAmT-A'ÙWÙ�T-HKXdDP×KV^XEVWXEÛ3£\¸EVW_MDP[EA²oEQP_PD
_PA'ÛKN*A'XID±×KÚºHG]KA�£µ¸5DP[U×3D±V^XdDPA-QP_PA'T-DP_0DP[UA�]KA'QPDPVWT'×KÙ
Ù^VWXEA�T-H3XIDP×3VWXEVWXEÛv¾s¸¥FmãaJ5DP[EA�_PA-Û3N*A-XdD
VWXdDPA'QP_PA-T'DP_n¾s¸MDP[EA'X©Ü¤A{T'×KXEXEHKD�CEÙW×3T-A{×·ÙW×KÚºA'Ùf×3ÚtH�]KA/£\¸PFMý�OEV^ÙWØEVWXEÛ�DP[EA{CºHKV^XdD�ÙWHIT'×KDPV^HKX
_PDPQPOET-DPOEQPA�JËHKQwDP[EA�]KA'QPDPVWT'×KÙ;ØEA-T'HKN*CºHK_PV^DPVWHKX�DP×KÞ3A-_3� û � ÙWHKÛK�¯ü9DPVWN*A�×3XUØ'� û �¯üU_PCU×3T-AdF
Ö [EA¨CºHKV^XdD0ÙWHdT-×KDPV^HKX�åIOEA-QP`»DP×KÞ3A-_"� û Ù^HKÛ%�¯üÅDPVWN*AdF
Ö [UA�_PA-T'HKXEØ�ØE×KDP×0_PDPQPOET-DPOEQPA�VW_ÅOE_PA'Ø�DPHS[U×3XUØEÙ^A¤T'×K_PA'_�ì�×0×KXEØÄì�ÚÅF�ãaD
VW_
×0[UH3QPVWú'HKXdDP×KÙ

ØEA-T'HKN*CºHK_PV^DPVWHKX�HKJ¤×KÙWÙw_PA-Û3N*A-XdDP_Z���V¡!¡<¡! !��¢·êf×KÙW_PH+CEQPA-CEQPHIT'A'_P_PA-Ø�JàH3Q¨A-ÿ*T'VWA'XdD¨CEÙW×KXE×KQ
CºHKVWXdDmÙ^HIT'×KDPVWHKXÅF�{�A0ØEH�×¨CºHKVWXdDmÙ^HIT-×3DPVWHKX*åIOEA-QP`·ÜSV^DP[�CºHKVWXdD�£\¸t×KXEØ�CtH3VWXdD�£\¸q� û |b !½\¸�ü
VWX+DP[EA¨[EHKQPVWú'HKXdDP×KÙ
ØEA'T-HKN�CtH3_PVWDPVWH3XMF Ö [UA¨QPVWÛK[dDSA-ØEÛKA¨VWX+DP[EA¨T'A-Ù^Ù
T-H3XIDP×3VWXEVWXEÛ�£\¸5VW_0DP[EA
oEQP_PDB_PA-ÛKN�A-XdDBDP[E×KDBV^_{[EV^D{Úd`°DP[EA·ÚºHKDPDPHKNðQPVWÛK[dDBT'HKQPXEA-QZHKJmDP[EA·ÙW×KÚºA'ÙMVWJmV^DBVW_B_P[EVWJËDPA-Ø
DPH�DP[EA�QPV^ÛK[dD±_PDP×KQPDPVWXEÛ�JËQPHKNßDP[EA�Ù^A-JËD0A'øIDPQPA'N*AIF�REVWN*V^ÙW×KQPÙ^`IêEDP[EA�QPV^ÛK[dD0A-ØEÛKA�HKJ5DP[EA¨T-A'ÙWÙ
T'HKXdDP×KVWXEVWXEÛD£\¸�� û |µ <½q¸PüSVW_·DP[EA�oEQP_PD�_PA-ÛKN�A-XdD·DP[E×KD�VW_·[EVWD�Úd`âDP[EAÄDPH3C7QPVWÛ3[ID·T'HKQPXEA'Q
HKJMDP[EA¨ÙW×KÚºA'ÙaFMý�OEVWÙWØEV^XUÛ�DP[EA¨[EHKQPV^ú-HKXdDP×KÙ�ØUA'T'HKN*CºHK_PVWDPV^HKX+DP×KÞ3A-_"� û � ÙWH3Û��7üMDPVWN*A¨×3XUØ
� û �¯üÅ_PCE×KT-AdFMù5HKV^XdD0ÙWHdT-×KDPV^HKX�QPA-ådOUV^QPA-_"� û Ù^HKÛ%�¯üMJàH3QSA-×KT\[+åIOEA'QP`IF
Ö [UA�DP[EVWQPØ·×3XUØ·JàHKOEQPDP[�ØE×KDP×B_PDPQPOET'DPOUQPA'_5[E×KXEØEÙWA�T'×K_PA�òºF Ö [UA�DP[EVWQPØ·ØE×KDP×Z_PDPQPOET-DPOEQPA

VW_SOE_PA-Ø+JàHKQ3oEXEØEVWXEÛ�JàH3Q0A'×KT�[�CtH3VWXdD$£\¸MDP[EA"oUQP_PDS_PA-Û3N*A-XdDSA-XEØECºHKVWXdD0DPH*DP[EA¨Ù^A-JËDSHKJ�¾s¸PF

ó



RE`IN*N*A'DPQPVWT'×KÙ^ÙW`ñDP[UA�JËHKOEQPDP[âØE×KDP×°_PDPQPOET-DPOEQPA�V^_�OE_PA'Ø®JËHKQ�oEXEØEVWXEÛ°JàH3Q�A']KA'QP`ñCºHKVWXdD�£\¸
DP[EA�oUQP_PDB_PA-ÛKN�A-XdD{A-XEØECºHKVWXdD{DPH©DP[UA�QPV^ÛK[dD¨HKJ�¾s¸PF¨ý�A-T'×KOE_PA�H3J¤DP[EA�_P`IN*N*A'DPQP`�H3J¤DP[EA
DaÜ¤H¯_POEÚºT-×3_PA-_©Ü¤AñHKXEÙW` ØEA'_PT-QPV^ÚºA DP[EAñDPA'_PD©JËHKQ©_PA'ÛKN*A'XID©A'XEØECtH3VWXdDP_�DPH7DP[EAñÙWA'JàDÄHKJ
¾s¸¥F Ö [EAÄØE×KDP×�_PDPQPOET'DPOEQPAÄÜ¤A»OU_PA»VW_�×ñCEQPV^HKQPVWDa` _PA-×KQPT\[7DPQPA-Añç uKéÉF'{�AÄÜ¤H3OUÙ^Ø7Ù^VWÞKAÄDPH
×KXE_PÜ¤A'Q�JàHKQ�A'×KT\[®CºHKV^XID�£\¸�DP[UA�JËHKÙWÙ^HGÜSVWXEÛ°åIOEA-QP`�ö�{ [U×3D�V^_�DP[UA�QPVWÛK[dDPN*H3_PD�_PA-Û3N*A-XdD
A'XUØECºHKV^XIDBVWX DP[EA�[U×3ÙWJà_PDPQPV^C ûº¹�ËÌ¹ ¸PüBÍ û »s¸�Î�»ÏÎÌ»q¸K�Å½q¸PüPêºDP[EA*×3QPA-×©DPH©DP[UA·ÙWA'JàDBHKJ
¾s¸/Ð°RUV^XET-A�×»CEQPVWH3QPVWDa`+_PA'×KQPT\[ñDPQPA'A�T-×3X�HKXEÙW`'oEXEØ�DP[UA�QPVWÛK[dDPN*HK_PDZ_PA'ÛKN*A'XdDZA-XEØECºHKVWXdD
VWX�×�_PDPQPVWC�»s¸�ÎÑ»�ÎÒ»q¸3�Ó½\¸PêSÜ¤A�N�OU_PD�OU_PA�×�DPQPV^T�Þ�FÔ{�A�A'XE_POUQPA DP[E×KD�×KD�DP[EA
åIOEA'QP`®N*H3N*A-XdD*DP[EA©CEQPVWH3QPVWDa`®_PA'×KQPT�[�DPQPA'A©HKXEÙW`®T'HKXdDP×KV^XU_�_PA'ÛKN*A'XdD*A-XEØECºHKVWXdDP_*ÜSV^DP[
¹ Ý½T'HIHKQPØEVWXE×KDPA·ÙWA'_P_¨DP[E×KX ¹ ¸¥FBãaX DP[U×3D{Ü¤×�`�DP[EA�QPV^ÛK[dDPN*HK_PD{_PA'ÛKN*A'XdD¨A'XEØUCºHKV^XdD{HKJmDP[EA
_PDPQPVWCG»s¸�Î®»ÕÎ®»s¸%�Ö½\¸¤VW_¨×KÙW_PH�DP[UA�QPVWÛK[dDPN*HK_PD¨_PA-Û3N*A-XdD¨A'XEØUCºHKV^XdD�VWX�DP[EA*[E×KÙ^Jà_PDPQPVWC
ûº¹×ËØ¹ ¸Pü�Í û »q¸vÎÙ»®ÎÙ»q¸²�Ú½q¸PüPF Ö H�A'XE_POEQPA+DP[E×KD�DP[EA�CEQPV^HKQPVWDa`®_PA-×KQPT\[�DPQPA'A�HKXEÙW`
T'HKXdDP×KVWXE_wCºHKVWXdDP_wÜSV^DP[ ¹ Ý½T'HIHKQPØEVWXE×KDPA�Ù^A-_P_wDP[E×KX ¹ ¸9×KD5DP[UA�N*HKN*A'XdDwÜ¤A�Ü¤×KXdDwDPHB×KXE_PÜ¤A-Q
DP[EA¨ådOUA'QP`ÄJËHKQR£µ¸PêIÜ¤A¨ØEH*DP[EA¨JàH3ÙWÙWH�ÜSVWXEÛºF Ö [EA{CºHKVWXdDP_0×KQPA{DPA-_PDPA'Ø�VWX+V^XUT'QPA'×K_PVWXEÛ*HKQPØEA-Q
HKJ ¹ Ý½T-HIH3QPØUV^XE×KDPAIêG×KXEØ�JàH3Qw×{CºHKVWXdDK£\¸ºÜ¤A$oEQP_PDwVWXE_PA-QPDwV^XdDPH{DP[EASCEQPVWH3QPVWDa`�_PA-×3QPT�[*DPQPA'A�DP[EA
_PA'ÛKN*A'XIDBA-XEØECºHKVWXdDP_{ÜS[EVWT\[ñ[U×�]KA ¹ Ý½T-HIH3QPØUV^XE×KDPA·ÙWA'_P_{DP[E×KX ¹ ¸¤×KXEØ Ü¤A'QPA�XEHKDB×KÙ^QPA-×3ØU`
VWXÄDP[EABCEQPVWH3QPVWDa`�_PA'×KQPT�[ÄDPQPA'AIF Ö [EV^_�T-×3X©A'×K_PVWÙ^`�ÚºAZØUA'DPA'QPN*VWXEA'Ø©Úd`�_PHKQPDPV^XUÛ·VWXÄ×KØE]­×3XUT'A
DP[EAB_PA-ÛKN�A-XdD�A-XEØECºHKVWXdDP_SJàH3Q�VWXET'QPA-×K_PV^XEÛ ¹ Ý½T'HIHKQPØEV^XU×3DPA{×3XUØ©ÞKA'A-CEVWXEÛ�×�CºHKV^XdDPA-Q�DPH�DP[EA
oEQP_PD�_PA'ÛKN*A'XdD�A'XUØECºHKV^XID¨DP[E×KD¨Ü¤×K_�XEHKD¨`KA'D¨VWXE_PA-QPDPA'Ø�VWXdDPH+DP[UA*CEQPVWHKQPV^Da` _PA'×KQPT\[âDPQPA'AIF
REHKQPDPVWXEÛ�DP[UA¨CºHKVWXdDP_±QPA'åIOEVWQPA'_�� û m¨ÙWHKÛKm�üwDPV^N*AdêE×KXEØ°_PHKQPDPV^XEÛ»DP[EA�_PA'ÛKN*A'XdD±A-XEØECºHKVWXdDP_
DP×KÞKA'_Z� û � Ù^HKÛ%�¯ü�DPV^N*AdF»ãaXU_PA'QPDPVWXEÛ°×°_PA-ÛKN�A-XdD�A'XEØUCºHKV^XdD�V^XdDPH�DP[EA�CEQPVWHKQPV^Da`�_PA'×KQPT�[
DPQPA'A±DP×3ÞKA-_�� û ÙWHKÛ%�7ü�DPV^N*A±CºA-Q�CtH3VWXdDGFÅREVWXET'AZÜ¤A±V^XE_PA-QPDmA-×3T�[�_PA-ÛKN�A-XdD¤A'XUØECºHKV^XID¤H3XUT'A
DP[EVW_*×KØEØE_�OEC�DPH�� û � ÙWHKÛK�¯üZDPV^N*AdF�LMHKN*CEOEDPVWXEÛ�DP[EA�QPVWÛ3[IDPN�HK_PD�CºHKV^XdD�V^X�×�_PDPQPVWC
DP×KÞKA'_"� û ÙWHKÛ%�7üMDPVWN*AdF
Ö [UA»JËHKOEQ�ØE×KDP×°_PDPQPOET-DPOEQPA'_�DPHKÛKA'DP[EA-Q�×KXE_PÜ¤A'Q·DP[EA»ådOUA'_PDPVWH3X®ÜS[UA'DP[EA-Q�×°CtH3VWXdD"£\¸

T'×KX ÚºAâÙ^×KÚºA-Ù^A-Ø ÜSV^DP[ DP[EAâÙ^×KÚºA-Ù{×KÚºHG]KA�V^DGê±×KXEØ ×3ÙW_PH�DP[EA�N*×KødVWN�OEN A'øIDPA'XID�Ù^A-JËDPÝ
Ü¤×KQPØE_�×3XUØ QPVWÛK[dDaÜ¤×KQPØE_�HKJ�DP[EV^_�ÙW×3ÚtA'ÙaF�ãaJ�DP[EAñØE×KDP×¯_PDPQPOET-DPOEQPA'_�×KQPAñCEQPA-_PA'XdDGêSDP[EVW_
DP×KÞKA'_BH3XUÙ^`Ï� û Ù^HKÛ%�¯ü�DPVWN�A·JàHKQZA'×KT\[ CºHKV^XIDZVWXD£��� <¡!¡<¡� 4£\¤fF±RUHÄDP[EA·DPH3DP×KÙMåIOEA'QP`°DPV^N*A
VW_}� û m�Ù^HKÛ%�7ü�×KXEØ DP[EAñDPHKDP×KÙBDPV^N*A XEA-A'ØEA-Ø DPH�T'HKXE_PDPQPOET-D©DP[EA ØE×KDP×¯_PDPQPOUT'DPOEQPA-_©VW_
� û � Ù^HKÛ%�Á�}m�Ù^HKÛ%m�üPF Ö [EV^_�QPA'_POEÙWDP_�V^Xâ×°_PHKÙ^OUDPV^HKXâÚU×3_PA-ØâHKXâA'ÿ*T'VWA'XID�ØE×KDP×+_PDPQPOET-Ý
DPOEQPA-_SDP[E×KDSDP×3ÞKA-_"� ûPû mI�D�¯üGÙWHKÛ û mG�i�¯üPüMDPVWN�A¨×KXEØ+Ù^VWXEA'×KQS_PCE×KT-AdF

{ [EA-X�DP[EA�N*×3øIVWN�OENðA-ødDPA-XdDP_±ÜSVWDP[�QPA'_PCºA-T'D±DPHÄDP[EA�H3ÚU_PDP×3T-Ù^A�ÙWV^XUA�_PA'ÛKN*A'XIDP_Z×KQPA
ÞIXEHGÜSX JàHKQ{A-×3T�[ ÙW×KÚºA'ÙaêtDP[EA-QPA�×KQPA�DaÜ¤H+Ü¤×G`d_¨DPH©CUQPHdT-A'A-ØÅF��mV^DP[EA-Q{Ü¤A*_PA'ÙWA'T-D{×'oEøIA'Ø
XdOEN�ÚºA-Q�HKJ±T'×KXEØUV^ØE×KDPA+CºHK_PVWDPV^HKXE_�JàQPHKN DP[EA�HKXEA-_*_PDPVWÙ^ÙSCºHK_P_PVWÚEÙWA+×KXEØ�×3CUCEÙ^`¯×}oEøIA'Ø
CºHK_PVWDPV^HKX°N*A'DP[EHIØ°JàHKQ0ÙW×KÚºA'ÙÅCEÙW×3T-A'N*A'XIDGêEH3Q±Ü¤A�OU_PA�DP[EA�DPQPOEXUT'×KDPA'Ø°_PA'ÛKN*A'XdDP_ZJËHKQ±DP[EA
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[EHKQPV^ú-H3XIDP×3Ù
_PA'ÛKN*A'XdDP_DP[E×KDmVWXdDPA-QP_PA'T'D*,�FÅ÷ÅA'DD2 � ��� ë�>E2 ÚºA±DP[EA±_POUÚE_PA'D�HKJf×3ÙWÙº[EHKQPVWú'HKXdDP×KÙº_PA'ÛKN*A'XdDP_�DP[E×KD¤Ù^VWAT'HKN*CEÙWA'DPA-Ù^`{ÙWA'JàDÅH3JF, û DP[EA'_PA¤T-×3XUXEHKDÅÛ3VW]KA¤×±]­×3ÙWVWØ�ÙW×KÚºA'Ùd×KXd`{N*HKQPAdüPF�÷ÅA'D74 � . ë � ��� ��� ë8>E4ÚºA·DP[EA�_POEÚU_PA'DBH3J�×KÙ^ÙM]KA'QPDPVWT'×KÙM_PA'ÛKN*A'XdDP_BDP[E×KDZT'HKXdDP×KVWX�×KDZÙ^A-×3_PDZ_PHKN*A·CºHKVWXdDZQPV^ÛK[dDBHKJ
,�F
Ö H7N*×KV^XIDP×3VWX DP[EAñJàQPHKXdDPV^A-QÄ×3XUØ DP[EA�T-×3XUØEV^ØU×3DPA-_©JËHKQÄDP[EAñÚºA-_PD»QPA-JËA-QPA'XET-A�CºHKVWXdD

è



A'ÿ*T-V^A-XdDPÙ^`IêIÜ¤A¨XEA-A'Ø+_PHKN�A¨ØU×3DP×�_PDPQPOET'DPOUQPA'_GF5REHKN�A�HKJÅDP[UA{ØE×KDP×*_PDPQPOUT'DPOEQPA-_S×KQPA¨OE_PA-Ø
DPH'oEXUØ�DP[UA*XEA-ødD¨Ù^A-JËDPN*HK_PD{ÙW×KÚºA'ÙÄp
H3DP[UA'Q{ØU×3DP×+_PDPQPOET-DPOEQPA'_¨×KQPA�H3XUÙ^`ñOE_PA-Ø�DPH+OECºØE×KDPA
DP[EA©JàHKQPN�A-Q·HKXEA-_�A'ÿ*T-V^A-XdDPÙ^`IF Ö [EA©ØE×KDP× _PDPQPOET-DPOEQPA'_�×KQPA©QPA'ØEÝ½ÚUÙ^×KT\Þ®DPQPA-A'_$G�ê5[EA-×KCE_
H�êº×3XUØñCEQPVWHKQPV^Da`°_PA-×3QPT�[ñDPQPA-A'_*I©F Ö [EA-_PA·×3QPA�ØEA-_PT'QPVWÚºA'Ø V^X _PDP×3XUØE×KQPØñDPA'øIDPÚºHIHKÞI_ZHKX
×KÙ^ÛKHKQPVWDP[EN*_¨ç îKéº×KXEØÄT-H3N*CEOUDP×3DPVWHKXE×KÙºÛKA'HKN*A'DPQP`�ç u3éaFÅYZ_PVWXEÛ·DP[EA'_PAZØE×KDP×�_PDPQPOET-DPOEQPA'_�DP[EA
×KÙ^ÛKHKQPVWDP[EN H3JSçWì�|Ké�Ù^×KÚºA-Ù^_SDP[UABCtH3VWXdDP_0JËQPHKN ÙWA'JàD�DPH�QPVWÛK[dDSV^X:� û m�Ù^HKÛ%m�üÅDPVWN�A¨V^X+DPH3DP×KÙaF

J/¨4© ª�«/¬®­%¯4°²±�³µ´4¶s«/·
ãaX�DP[UA¤]KA'QP_PVWHKX·HKJEDP[UA¤ÙW×KÚºA'ÙWV^XUÛZCEQPHKÚEÙ^A-N�ÜS[UA'QPA²�ZØEVWôºA'QPA-XdDMÙW×3ÚtA'ÙI[EA'VWÛK[dDP_5×KQPA¤×KÙWÙ^HGÜ¤A'ØMê
Ü¤A�[U×�]KA·DPH»T\[E×KXEÛKA·DP[EA�Û3VW]KA'X�_PHKÙ^OEDPVWHKXÅFSãaD±VW_ZXEHKDZ_POEÿ*T'VWA'XdDZ×KXd`+N*HKQPA�DPH»OU_PA�HKXEÙW`
HKXEA�JËQPHKXdDPVWA'QM×KXEØ·DP[EA¤T'HKQPQPA-_PCºHKXEØEVWXEÛZØE×KDP×Z_PDPQPOET'DPOUQPA'_GF�{�A¤ØEA'_PT-QPV^ÚtA¤DP[EA¤×KØE×KCEDP×KDPVWHKXE_
QPA'åIOEVWQPA'Ø+XEA'øIDGF
ëZ_P_POUN�A¨Ü¤A¨[E×G]KA���ØEVWôºA'QPA-XdDSÙW×3ÚtA'Ù�[EA'VWÛK[dDP_"½��� <¡!¡<¡� <½LKKFK{�A¨CE×KQPDPV^DPVWHKX�×KÙ^Ù�CºHKVWXdDP_

VWX T'ÙW×K_P_PA'_IlHÆ»VWX ÜS[EVWT\[ ×KÙ^Ù0CtH3VWXdDP_»[U×�]KA�Ù^×KÚºA-Ù^_ÄÜSV^DP[ [EA-V^ÛK[dDI½qÆ­F ãaXE_PDPA-×KØ�HKJBHKXEA
JàQPH3XIDPV^A-Q»×K_ÄVWX DP[EA�OEXEVWJàH3QPN [EA-V^ÛK[dD©×3ÙWÛKHKQPV^DP[EN Ü¤A�XEHGÜðN*×KV^XdDP×KVWX��7JËQPHKXdDPVWA'QP_M,�ÆGê
ÜS[EVWT\[ñÜ¤A·N*×KV^XdDP×KVWXñDPHÄDPQPA'×KDZDP[EA·CºHKV^XIDP_ZVWXÕl�ÆGF�{�A�×KÙW_PHÄ[E×G]KA��Ä_PA'DP_<2 Æ��� ��� ë ê:2

Æ
� . ë ê

×KXEØ�4 Æ� . ë � ��� ��� ë DP[E×KD�_PDPHKQPAIêdQPA'_PCºA-T'DPVW]3A-Ù^`IêdDP[EAB[EHKQPVWú'HKXdDP×KÙf_PA'ÛKN*A'XIDP_SDP[E×KD�VWXdDPA-QP_PA'T'DSDP[EAJàQPH3XIDPV^A-Q<,�Æ­êºDP[EA�[EHKQPV^ú-HKXdDP×KÙM_PA-ÛKN�A-XdDP_{DP[U×3DBÙWV^A�T-HKN�CUÙ^A-DPA'ÙW`+DPH©DP[EA�QPV^ÛK[dD{H3JD,�Æ¨×3XUØ
DP[EA¨]3A-QPDPV^T-×KÙf_PA-Û3N*A-XdDP_SDP[U×3DSØUH*XEHKDSÙWV^A¨T'HKN*CEÙ^A-DPA'ÙW`ÄDPH�DP[UA{ÙWA'JàDSH3JA,�Æ­F

ï5V^ÛKOEQPAiWKö�ï9QPH3XIDPV^A-Q<,�ÆBHKJwDP[UA�CEÙW×KT'A'ØñÙW×KÚºA'ÙW_ û ØU×3QPÞ+ÛKQPA'`�ü�×3XUØ�DP[UA'VWQZT-H3QPQPA-_PCºHKXEØEVWXEÛ
QPA'T-DP×KXEÛKÙ^A-_SÜSV^DP[+[EA-V^ÛK[dD"½\Æ û Ù^VWÛK[dD0Û3QPA-`�üPF

Ö [UA���ØE×KDP×�_PDPQPOET'DPOUQPA'_0×KQPA¨T'×KCE×KÚEÙWA�H3J5ÛKVW]dVWXEÛ�DP[EA¨ÙWA'JàDPN*HK_PD0Ù^×KÚºA-ÙN	-Æ±×KN*HKXEÛ�DP[EA
CºHKVWXdDP_�VWXÌl�Æ*×K_�ØEA'_PT-QPV^ÚtA'Ø¯VWX çWì�|KéÉF REH Ü¤A©T-×3X�ØEA'DPA-QPN*V^XEA©DP[UA©Ù^A-JËDPN*HK_PD·CtH3_P_PVWÚEÙWA
ÙW×3ÚtA'Ù5HKJ¤×3ÙWÙ5CtH3VWXdDP_{Úd`�DP×KÞIVWXEÛ©DP[EA�ÙWA'JàDPN*H3_PD{Ù^×KÚºA-Ù�	MJËQPHKNO	 �� !¡<¡!¡! P	"KKF"{�A�CEÙW×3T-A�DP[EVW_
ÙW×3ÚtA'ÙF	;×KXEØ�DP[EA0XEA'øID�_PDPA-C�V^_mDPH¨OECºØU×3DPA0×KÙ^ÙUJàQPHKXdDPV^A-QP_D,��� <¡!¡!¡< P,�K�×KXEØ�DP[UAS_PA-DP_62 Æ��� ��� ë ê
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� . ë � ��� ��� ë JËHKQ�R¥¿ ì� !¡<¡!¡! Ä�ºFS±A'T'×KÙWÙUDP[E×KDwDP[EASJàQPHKXdDPVWA'Q�H3J3,�ÆmVW_�DP[EASÚºHKOEXEØU×3QP`·HKJºDP[UAS×KQPA'×¨ÜS[EA'QPASDP[UASQPA-JËA-QPA'XET-A

CºHKVWXdDP_¨HKJ¤DP[EA�[EHKQPV^ú-HKXdDP×KÙw×KXEØ�]KA-QPDPV^T-×3Ù�_PA'ÛKN*A'XIDP_¨HKJ¤DP[EA�CºHKV^XdDP_¥lHÆ�T'×KXEXEHKD{ÙWVWA*×KXd`
N*HKQPAdF{ãaJ�×©ÙW×KÚºA'Ù8	Å[E×K_{ÚºA'A-XñCEÙW×KT'A'ØMêºDP[EA'X XEH©QPA-JËA-QPA'XET-A·CºHKV^XIDBCtH3_PVWDPVWH3X V^XU_PV^ØEAT	ÅVW_
CºHK_P_PVWÚEÙ^AIF Ö [EA»_P×KN*A»[EHKÙ^ØU_�JàH3Q�QPA-JËA-QPA'XET-A�CºHKVWXdDP_�V^XU_PV^ØEAÄDP[EA»QPA'T-DP×KXEÛKÙ^A?	"!¤DP[E×KD�[E×K_
DP[EA*_P×KN*A*ÜSVWØEDP[ ×K_U	MÚUOED{[EA-V^ÛK[dD¥½\Æ¨×KXEØ�DP[E×KD{VW_¨CEÙW×KT'A'Ø�VWN�N*A-ØEV^×KDPA-Ù^`�ÚtA'ÙWH�ÜV	«F�ãaJ
DP[EABQPA-JËA-QPA'XET-ABCºHKVWXdD�H3JÅ×�ÙW×3ÚtA'ÙtÚtA'ÙWH3XUÛ3VWXEÛ�DPH�×�CºHKVWXdD�V^X}l�ÆSÜ¤HKOEÙWØ©ÙWV^A{VWXM	 ! DP[EA-X©DP[EA
ÙW×3ÚtA'ÙmÜ¤HKOEÙWØ®VWXdDPA'QP_PA-T'DW	«FÄREH�DP[EA»JËQPHKXdDPVWA'QX,�Æ·V^_�DP[EA»QPV^ÛK[dD�A-Xd]KA'ÙWH3CtA»HKJ�DP[UA�CEÙW×KT'A-Ø
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ÙW×3ÚtA'ÙW_0×KXEØ°DP[UA�QPA'T-DP×3XUÛ3ÙWA'_±DP[E×KD0[E×G]KA�DP[EA�_P×KN*A�ÜSVWØEDP[°×K_0DP[UA¨ÙW×KÚºA'ÙW_±ÚEOED±[EA'VWÛK[dD�½qÆ
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ï5V^ÛKOEQPA�wºöG{ [EA-X DP[EAñXEA-Ü Ù^×KÚºA-ÙZV^_©T�[EHK_PA'XÅêSDP[EAñJËQPHKXdDPVWA'QM,�Æ�ÚºA'T-HKN�A-_ÄDP[EAñQPVWÛK[dD
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_PCE×KT'A¨XUA'A'ØUA'Ø�VW_SÙWVWXEA'×KQ0V^X+DP[EA¨_PV^ú-A{HKJÅA-×KT\[:l�ÆGF

{âA{T'HKXET-Ù^OUØEAdö
ced ïL����ïsð ògf�d�a�hygêd/f�c�d<aB[�í%m�Y\[^]C_ba
cR]C_�a
ø^d�YVe7f^_bd�ú�f^_µö%í�[^j3d�f^ù<ø=Y\[^]C_baBf�j4d�ù�a
f^_
i
h\ýqe7f^j�e7f^g�d�eB÷�]`a
ø'fiø^d<] h\ø^aRf^_bö'÷�]`ö^a
ø']`cRh\]`õ<d�_bþDjCíZ[^_µe-ûZfiù�[^_bc�a
f^_µa$_µý\k�g�d�j�[�í¥e7f^g�d�e
ø^d�] h\ø^a
c�f^j4dIýqc�d�ö^ú"a
ø^d�_Åa
ø^d�j4dI]`cZf^_y� û m�Ù^HKÛ%m�üZa
]Ck�dIf^_µö�e7]`_bdêf^j¦c
Y\f^ù�dIf^e h\[^j�]Ca
ø^k
÷�ø^]`ù<ø�YVe7f^ù�d�c�a
ø^d�e7f^g�d<e7c"f^ù�ùê[^j�ö^]C_�hia
[�a
ø^d�h\j4d�dêö^û¥c�e7]Cö^]`_�hDk�d<a
ø^[�ö^þ

J/¨º§ kÅÝ/Ý/³µ±KÜ$´4·�­%¶q´4±�Þml�­3n�¶s±�³
ïUHKQ�DP[EA�oEøIA'Ø»[UA'VWÛ3[ID¤×3ÙWÛKHKQPV^DP[EN Ü¤A±T-H3OUÙ^Ø»CUQPH�]KAZDP[E×KD¤V^D¤Ü¤×K_�×�Jà×KT'DPHKQPÝ½ò�×KCECEQPHGøIVWN�×KÝ
DPVWH3X©×KÙWÛKH3QPVWDP[EN�F Ö [E×KD�N*A'×KXE_�DP[U×3D�VWJ
DP[EA{N�×KøIVWN�OUN XIOEN�ÚºA'QSH3JÅÙ^×KÚºA-Ù^_SDP[E×KD�T'×KX©ÚºA
CEÙW×KT'A'Ø+VW_"ç�èêé�ë-êIDP[EA'X�DP[UA�oEøIA'Ø+[EA-V^ÛK[dDS×KÙWÛKH3QPVWDP[ENÈCEÙ^×KT-A'_0×3DSÙWA'×K_PD"ç�è0é!ë�ì'ò*ÙW×3ÚtA'ÙW_GF
ãaJUÜ¤A�ØUQPH3C·DP[UA¤QPA-_PDPQPV^T-DPV^HKX·DP[E×KDM×KÙWÙIÙW×3ÚtA'ÙW_M[U×�]KA�DP[UA¤_P×KN*A�[EA-V^ÛK[dDGêGÜ¤A�ØEHZXUH3D5[E×G]3A

DP[EAmJà×3T-DPHKQPÝ½ò0×KXd`{N�HKQPAIF�ý�OUD�Ü¤A¤T'×KX�CEQPHG]3A¤×KXEHKDP[EA'QÅ×KCECEQPHGøIVWN�×KDPVWHKX�JË×KT-DPH3QGF�÷
A-D²½o� � .ÚºAÄDP[EAÄN*V^XUV^N�OEN [EA-V^ÛK[dD·×KN�HKXEÛñ×KÙWÙ¤DP[EAÄÙW×KÚºA'ÙW_GêÅ×KXEØ�½o�3p�q�DP[EAÄN*×KøIV^N�OEN [EA'VWÛK[dD
×KN*H3XUÛ ×3ÙWÙ�Ù^×KÚºA-Ù^_*×3XUØEr ¿ �ts
uwv�ts
x y F Ö [EA'X�Ü¤A©T-×KX7CUQPH�]KA�DP[E×KD·DP[UA©×3CUCEQPHGødVWN*×KDPV^HKXJà×3T-DPHKQ·H3J0DP[EA©×3ÙWÛKHKQPV^DP[EN V^_°ì"�ErwFItZHKDPAÄDP[E×KD·DP[EVW_·VW_�Ù^VWXEA©ÜSVWDP[7DP[UA�oEøIA'Ø¯[EA'VWÛK[dD
×KCECEQPHGøIV^N*×KDPVWH3X+Jà×KT'DPHKQSÚºA'T-×KOE_PA{VWX+DP[E×KDST'×K_PA)r}¿ ì3F
Ö [UA¨CEQPHIHKJ5QPA-Ù^VWA'_±H3X°DP[UA¨Jà×KT'D0DP[E×KD0V^JwÜ¤A¨CUÙ^×KT'A�×�Ù^A-JËDPN*HK_PD0ÙW×3ÚtA'Ù
HKJ5[EA-V^ÛK[dD�½o�3p�q

DP[EA-XÅêUVWXE_PDPA'×KØ�HKJ�DP[EV^_ZÙW×KÚºA'ÙMÜ¤A�T-HKOEÙ^Øñ[E×G]3A·CEÙW×3T-A'Ø�×KDZN*HK_PD$rD� ì¨Ù^×KÚºA-Ù^_BHKJw[EA'VWÛK[dD
½o� � . FMãaJMÜ¤A{A-øIDPA'XEØ�DP[UV^_0DPH*×3ÙWÙ�Ù^×KÚºA-Ù^_0Ü¤A¨ÛKA'D�DP[UA{Jà×3T-DPHKQPÝ û r¦��ìKüM×KCECEQPHGøIV^N*×KDPV^HKXÅF
tZHKDPA±DP[E×KD¤DP[EA-_PA±×KCECEQPHGøIV^N*×KDPVWH3XÄJà×KT'DPHKQP_¤×KQPA±HKXEÙW`�ÛKOE×KQP×KXdDPA-A'_�DP[E×KD¤V^X»DP[UA±Ü¤HKQP_PD

T'×K_PA¤Ü¤A�T'×KX�Ù^×KÚºA-Ùd×KDÅÙ^A-×K_PDM×±T-A'QPDP×KV^X�JàQP×KT'DPVWH3X�H3JUDP[EA¤N*×3øIVWN�OEN�CºHK_P_PV^ÚUÙ^AIF
ãaX�CEQP×KT'DPVWT'A
DP[EA*×KÙ^ÛKHKQPVWDP[EN CºA-QPJËHKQPN*_{N�OET�[�ÚtA'DPDPA'QGF�ïUHKQ{A-øI×3N*CEÙWAdêfDP[EAvoEøIA'Ø�[EA'VWÛK[dD{×KÙWÛ3HKQPVWDP[EN
CEÙW×KT'A'_0HKJËDPA-X�N*HKQPA{ÙW×3ÚtA'ÙW_SDP[E×KX�DP[UA{_PDP×KXEØE×KQPØ+_PVWN�OEÙW×3DPA-Ø+×3XUXEA'×KÙWV^XEÛ�×KÙ^ÛKHKQPV^DP[UN°F
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z �ÆÐwÕ-Ñ�ÐwÕ-ÏVå Ñ�áÌ�<�"�}���<�

Ö [EA»×KÙWÛKH3QPVWDP[EN ØUA'_PT'QPVWÚºA-Ø®×KÚºHG]KAÄDPA'XEØE_·DPH°T�[EHIHK_PA»_P[UH3QPD·Ù^×KÚºA-Ù^_�HG]KA'Q·Ù^HKXEÛKA'Q·HKXEA'_GF
REVWXET'ABVWX»ÛKA-XEA'QP×KÙtÙ^×KÚºA-Ù^_�ÜSVWDP[»×·ÙW×KQPÛKA'Q�JËHKXdD�_PV^ú-AZ×KÙW_PH·[E×G]KAZ×·Ù^HKXEÛKA'Q�ÙW×3ÚtA'Ùaê�DP[EA-`�N*×G`
XEHKD±ÚtA�T�[EHK_PA'X�×KÙWDP[EHKOEÛK[°VWX�CEQP×KT-DPV^T-A�_POET\[ñÙW×KÚºA'ÙW_±×KQPA�N*H3QPA·V^N*CºHKQPDP×KXdDZDP[E×KX°ÙW×KÚºA'ÙW_
VWXâ_PN*×KÙ^Ù¤JËHKXdDP_GF Ö H°QPA-_PH3ÙW]KA�DP[UV^_�CUQPH3ÚUÙ^A-N Ü¤A�_POEÛKÛKA'_PD�DP[EQPA'A�CºHK_P_PVWÚEÙWA»×KCECEQPHK×KT\[EA-_GF
ï5V^QP_PDPÙW`7Ü¤A�T-HKOEÙ^Ø�OE_PA+×�CºHK_PDPÝ½CEQPHIT'A'_P_PVWXEÛ�×KCECUQPH3×KT�[�V^X�ÜS[UV^T�[yoEQP_PD�DP[EA�×KÙWÛ3HKQPVWDP[EN
×KÚºHG]KA0V^_¤QPOEXÅêK×KXEØ�×KJËDPA-Q�DP[E×KDGê3V^N*CºHKQPDP×KXdDmÙW×3ÚtA'ÙW_m×KQPA0×KØEØEA-Ø�Úd`·_P[UV^JàDPV^XUÛ�HKQ�QPA-N*H�]IVWXEÛ
A'øIVW_PDPV^XUÛâÙW×3ÚtA'ÙW_GF REOET�[ ×KX ×3CUCEQPHK×3T�[ VW_�XUH3D»]KA'QP`¯A'ÙWA'ÛK×KXdD»ÚºA'T-×KOE_PA°V^D�DPQPVWA'_»DPH:oUø
DP[EVWXEÛK_S×KJàDPA'QPÜ¤×KQPØE_0V^XU_PDPA'×KØ+H3JMDP×KÞIV^XEÛ*DP[EA-N V^XdDPH�×KT'T'HKOEXIDSV^X+×KX�A'×KQPÙWV^A-QSCU[E×K_PAdF
ãaX©DP[EAB_PA'T'HKXEØ©N*A-DP[EHIØÄÜ¤A�oEQP_PD�QPOEX©DP[EAB×KÙ^ÛKHKQPVWDP[EN HKXEÙ^`�HKX©DP[EAZÙW×KÚºA'ÙW_�ÜSV^DP[©DP[EA

ÙW×3QPÛKA-_PDZ[EA'VWÛK[dDGF Ö [EA�ÙW×KÚºA'ÙW_ZHKJwDP[EA�oEQP_PDZQPOUX�ÚºA'T-HKN�A�HKÚE_PDP×KT'ÙWA'_BJàH3QZDP[EA�_POEÚE_PA-ådOUA'XdD
QPOEXE_GF Ö [EA'X�DP[UA�×KÙWÛKH3QPVWDP[ENæVW_wQPOEX�HKX�DP[EA�ÙW×3ÚtA'ÙW_wÜSV^DP[�DP[EA�_PA-T'HKXEØ�ÙW×KQPÛKA'_PD5[UA'VWÛ3[IDw×3XUØ
Ü¤AB×KØEØ©DP[EA{CEÙ^×KT-A'Ø©ÙW×3ÚtA'ÙW_�×K_�HKÚE_PDP×KT'ÙWA'_SJËHKQ�DP[EA{XEA'øID�QPOEXU_Gêd×3XUØ©_PH�HKXÅFÅãaX©REA-T'DPVWHKX©ò
Ü¤A�×KÙWQPA'×KØE`�ØEV^_PT-OE_P_PA'Øñ[EHGÜ DPH»[E×KXEØEÙWA�HKÚE_PDP×KT'ÙWA'_GF Ö [EA�H�]KA-QP×3ÙWÙ
QPOUXEXEVWXEÛÄDPV^N*A�H3JwDP[EA
×KÙ^ÛKHKQPVWDP[EN V^_¦� û m�ÙWHKÛKm�ü0V^JS×ñT'HKXE_PDP×KXdD·XdOEN�ÚºA-Q·HKJSØEVWôºA'QPA-XdD·[EA-V^ÛK[dDP_·×KQPAÄOE_PA'ØMF+ë
ØEVW_P×KØE]G×KXdDP×KÛKABHKJ
DP[EVW_�N*A'DP[EHIØ©VW_�DP[U×3D�Ù^×KÚºA-Ù^_�CEÙW×KT'A'Ø©VWX�A'×KQPÙ^VWA'Q�QPOEXE_�ØUH3XKr D�DP×KÞKAZVWXdDPH
×KT'T-H3OUXdD·DP[UA©CºHK_P_PV^ÚEÙWA�CºHK_PV^DPVWHKX¯HKJ0ÙW×3ÚtA'ÙW_·VWX¯DP[EA©ÙW×KDPA'Q·QPOEXU_�×KD·×KÙWÙÉF ùmÙ^×KT-A'N*A'XdD�HKJ
DP[EA¨ÚEVWÛ�ÙW×3ÚtA'ÙW_ST-H3OUÙ^Ø°QPA'_POEÙWD0VWX�DP[UA¨CEÙ^×KT-A'N*A'XdD±H3J5H3XUÙ^`©JËA-Ü _PN*×KÙ^ÙWA'Q±Ù^×KÚºA-Ù^_Gê;ÜS[EA-QPA'×K_
N*×KXd`ÄHKJMDP[EA'N Ü¤HKOEÙWØioEDSVWJÅDP[UA{ÚEVWÛ*ÙW×KÚºA'ÙW_SÜ¤A-QPA{CEÙW×KT'A-Ø�ØEVWôºA'QPA-XdDPÙ^`IF
Ö [UA¨Ù^×K_PD0N�A-DP[EHIØ�OE_PA-_0×KX�×KØE×KCEDPA-Ø+]3A-QP_PV^HKX+HKJÅDP[UA¨×3ÙWÛKHKQPV^DP[ENÈÛKV^]KA'X+VWX+DP[EA{CEQPA-Ý

]IV^HKOE_{_PA'T'DPVWHKXÅFZïUHKQBA-×3T�[ñCºHKV^XdD{Ü¤A·[E×G]3A�DP[EA·QPA-×3Ù5ÙW×KÚºA'ÙMÜSVWDP[ñ×ÄT-A'QPDP×KV^Xñ[EA-V^ÛK[dD{×3XUØ
ÜSVWØEDP[ÅF}{�A�ÜSV^ÙWÙ�×KÙ^_PH�OE_PA�×3X�VWN*×KÛ3VWXE×KQP`®ÙW×3ÚtA'Ù�DP[E×KD�[E×K_*DP[EA©_P×KN*A�[EA'VWÛK[dD�×K_*DP[EA
XEHKQPN*×KÙMÙ^×KÚºA-ÙÉê9ÚEOUDZVWDP_ZÜSV^ØUDP[�N*×G`+ÚtA�_PN*×KÙ^ÙWA'QBDP[U×3XñDP[E×KDZH3J�DP[EA·QPA-×3ÙMÙW×3ÚtA'ÙaF��¤Xñ×KX
×KÚE_PDPQP×KT'DSÙWA']KA'ÙaêIDP[EA¨×KÙ^ÛKHKQPV^DP[UN VWX�RUA'T'DPVWHKX�îºF^ìB[E×K_SDaÜ¤H�CE×KQPDP_GF Ö [EA"oEQP_PDSVW_0_PA'ÙWA'T-DPV^XUÛ
DP[EA�ÙWA'JàDPN*HK_PDBÙ^×KÚºA-ÙÉêt×KXEØ�DP[EA·_PA-T'HKXEØ�V^_{OECtØE×KDPV^XEÛ�DP[EA�_PA-D{H3J¤QPA'JàA'QPA-XET'A·CºHKVWXdDP_{DP[U×3D
ÚºA-Ù^HKXEÛ©DPH»ÙW×KÚºA'ÙW_BDP[E×KDZ×3QPA·_PDPV^ÙWÙM×KÙWÙ^HGÜ¤A'ØMF±ïUHKQBDP[EA�oEQP_PDBCE×KQPDBÜ¤A·OE_PA·DP[EA�VWN*×KÛ3VWXE×KQP`
ÙW×3ÚtA'ÙW_¤×KXEØÄJàH3Q¤DP[UA±_PA'T-HKXEØ»CE×KQPD�DP[EA±QPA-×3ÙºÙW×3ÚtA'ÙW_GF Ö [IOE_�Ü¤A±OU_PAZDP[EA±VWN*×3ÛKVWXE×KQP`*ÙW×KÚºA'ÙW_
JàH3Q0T'HKN*CEOEDPVWXEÛ�DP[EA{ÙWA'JàDPN*H3_PD0ÙW×3ÚtA'ÙaFK{�A¨ÜSV^ÙWÙ�N*×KÞKA¨Ù^×KÚºA-Ù^_0ÜSVWDP[�×�Ù^×KQPÛKA¨[EA'VWÛK[dD0[E×G]3A
×¨N�OET\[»_PN*×KÙ^ÙWA'QmVWN�×KÛKVWXE×KQP`·ÙW×KÚºA'Ùaê3_PH¨DP[UA'`�ÜSVWÙWÙUÚºA0T\[EHK_PA-X�_PHdHKXEA-QmDP[E×KX*HKDP[EA'QmÙ^×KÚºA-Ù^_GF
ïUHKQ{×KXd`°ÙW×3ÚtA'Ù5T\[EHK_PA-XÅêºDP[UA·QPA-×3Ù5_PVWú'A�HKJ�VWDBVW_{OE_PA'Ø DPH©OECºØE×KDPA�DP[EA·JàQPHKXdDPVWA'QP_<,�Æ¨×3XUØ
DP[EA©_PA'DP_b2 Æ��� ��� ë êA2

Æ
� . ë êM×KXEØE4

Æ
� . ë � ��� ��� ë F°ùmÙ^×KT-V^XEÛñ×ñÙW×3ÚtA'Ù�H3J0×�T-A'QPDP×KV^X¯CºHKV^XdD·T-×KX7ÚºAÛKV^]KA-X©×·[EVWÛK[EA'Q�CEQPVWHKQPV^Da`»Úd`»ÛKV^]IVWXEÛ·VWD�×KX©VWN�×KÛKVWXE×KQP`�ÙW×KÚºA'ÙfÜSV^DP[©×·_PN*×KÙ^ÙfÜSVWØEDP[ÅF3�¤XEA

T'×KX»_P[EHGÜ DP[E×KDmDP[EV^_¤×KØE×KCEDP×KDPV^HKX»H3JfDP[EA0×KÙWÛ3HKQPVWDP[EN�ØEHIA-_mXEHKDm×KôºA-T'DmDP[EA0QPOUXEXEVWXEÛ�DPV^N*A
HKJn� û m¨ÙWHKÛKm�üPF

{/¨4© Û'Ü$Ý"¬H³b´4·�¬HÞ3¶sß
{�A©CºA-QPJËHKQPN*A'Ø¯A-ødCtA'QPVWN�A-XdDP_�DPH�T-HKN�CU×3QPA©DP[UA©Ù^×KÚºA-Ù^VWXEÛK_�CEQPHIØEOET-A'Ø¯Úd`®DP[EA©_PA'T-H3XUØ
N*A'DP[EHIØ ×KXEØ Úd`¯DP[UA+ÙW×3_PD»N*A'DP[EHIØÅF Ö [EA°DPA-_PD�_PA'D»T'HKXE_PVW_PDPA'Ø HKJ�ì�ó3þ®T'VWDPV^A-_�HKJBDP[EA
Y*F RÅF ë*F Ö [EQPA-A*ØEVWôºA'QPA-XdD¨JàH3XIDP_¨Ü¤A-QPA*×G]G×KVWÙ^×KÚEÙWA*JàHKQ¨DP[EA*ÙW×KÚºA'ÙW_GF Ö [EA*þ+T-V^DPVWA'_¨ÜSVWDP[â×
CºHKCEOEÙW×KDPV^HKXÄHKJ�HKXEAZN*V^ÙWÙWV^HKXÄHKQ�N*H3QPAZÜ¤A-QPAZ×K_P_PV^ÛKXEA-ØÄ×�ÙW×KÚºA'ÙtV^XÄDP[EAZÙ^×KQPÛKA'_PD�JËHKXdDGF Ö [EA
ì�ó�T'VWDPV^A-_0ÜSVWDP[+×�CºHKCEOEÙW×KDPV^HKX°HKJ5N*H3QPA�DP[E×KX+[U×3ÙWJ5×�N*VWÙ^ÙWVWH3X°ÛKHKD0N�VWØEØEÙWA�_PVWú'A-Ø°Ù^×KÚºA-Ù^_GF
Ö [EA°QPA'N*×KV^XEØUA'Q�HKJZDP[UA+T'VWDPVWA'_ û ì�îKóºüBÜ¤A'QPA+DPHâÚºA+Ù^×KÚºA-Ù^A-Ø�ÜSVWDP[�DP[EA+_PN*×KÙWÙ^A-_PD�JËHKXdDGF
Ö [EABVWN*×KÛ3VWXE×KQP`ÄÜSV^ØUDP[©H3JÅDP[EABÙW×KÚºA'ÙW_�Ü¤×K_SØEA-DPA'QPN*V^XUA'Ø©Úd`»DP[UABJËHKXdDS_PV^ú-AdF Ö [EV^_SÜSV^ØUDP[
Ü¤×K_n|�JàH3QmDP[EA±ÙW×KQPÛ3A-_PDmJàHKXdDmÙW×KÚºA'ÙW_GêKHKXEA±DPA'XdDP[�HKJfDP[EA±QPA-×3Ù9Ù^×KÚºA-Ù9ÜSV^ØUDP[�JàHKQmDP[EA±N*V^ØUØEÙ^A
_PVWú'A'Ø*JËHKXdDGê3×3XUØ�DP[EA�VWN*×KÛ3VWXE×KQP`�ÜSV^ØUDP[�A'åIOE×KÙWA'Ø�DP[EA�QPA-×3ÙEÙW×3ÚtA'ÙEÜSV^ØEDP[*JËHKQwDP[EAS_PN�×KÙWÙ^A-_PD
ÙW×3ÚtA'ÙW_GFÅãaX©DP[EA�oEQP_PD�DPA'_PD�DP[EABN�×KC©Ü¤×K_�_PT'×KÙWA'Ø©_POET�[©DP[E×KD�Ü¤ABT'HKOEÙWØ©CEÙW×KT'ABQPH3OUÛ3[UÙ^`»óL|
ÙW×3ÚtA'ÙW_GF0ãaXñDP[EA·_PA-T'HKXEØñDPA'_PDZÜ¤A·_PT-×3ÙWA'ØñDP[EA·N*×3C DPHÄ×3ÙWÙWH�Ü QPHKOEÛK[EÙW`7ì�|L|ÄÙW×3ÚtA'ÙW_GF Ö [EA
QPA'_POUÙ^DP_0×KQPA{_P[EHGÜSX+VWX Ö ×KÚEÙWA'_·ìZ×KXEØ+ò9F

ì\ò



Ù^×KÚºA-Ù^_0CEÙW×KT'A'Ø
N*A'DP[EHIØ DPHKDP×KÙ _PN*×KÙ^ÙWA'_PD0JËHKXdD N*V^ØEØUÙ^A¨JàHKXdD Ù^×KQPÛKA'_PDSJàHKXdD
JàH3XIDPÝ½×3JàDPA'QPÝ½JàHKXdD óL| îKþ è ó
VWN�×KÛKVWXE×KQP`ÄÜSVWØEDP[ uKè îKî ì�| þ
Ö ×KÚEÙWAÄìKöSLMHKN�CU×3QPVW_PHKX+HKJMDP[EA{DaÜ¤H�N�A-DP[EHIØE_SHKX+×�N*×KC+ÜSV^DP[+QPH3OUÛ3[UÙ^`©ó�|�Ù^×KÚºA-Ù^_GF

Ù^×KÚºA-Ù^_0CEÙW×KT'A'Ø
N*A'DP[EHIØ DPHKDP×KÙ _PN*×KÙ^ÙWA'_PD0JËHKXdD N*V^ØEØUÙ^A¨JàHKXdD Ù^×KQPÛKA'_PDSJàHKXdD
JàH3XIDPÝ½×3JàDPA'QPÝ½JàHKXdD è(W W�è ì�ò þ
VWN�×KÛKVWXE×KQP`ÄÜSVWØEDP[ ì�|L| W�è ì�ó þ
Ö ×KÚEÙ^A¨òºöSLMHKN*CE×KQPV^_PHKX+HKJÅDP[UA{DaÜ¤H*N*A-DP[EHIØE_SHKX�×�N*×3C+ÜSVWDP[�QPHKOEÛK[EÙW`�ì�|L|�ÙW×KÚºA'ÙW_GF

ãaDBJàH3ÙWÙWH�ÜS_{JËQPHKNðDP[UA·DP×3ÚUÙ^A-_ZDP[E×KDBDP[EA�VWN*×KÛ3VWXE×KQP`°ÜSVWØEDP[ñN�A-DP[EHIØñCEÙ^×KT-A'_B×KDBÙ^A-×3_PD
×K_¨N*×KXd` Ù^×KQPÛKA'_PD�JËHKXdD¨ÙW×KÚºA'ÙW_�×3_�DP[EA�JËHKXdDPÝ½×KJàDPA'QPÝ½JàH3XID¨N�A-DP[EHIØâ×3XUØ�N*HKQPA'HG]KA'QGê�N*H3QPA
N*V^ØUØEÙ^A¨JàHKXdD0Ù^×KÚºA-Ù^_GF
ï9QPHKN DP[EA¤ïMVWÛKOEQPA'_Mè±×KXEØ�ì�|±_P[EHGÜSVWXEÛZDP[EAmÙW×3ÚtA'ÙWV^XEÛZJËHKQÅDP[EABì�|L|±ÙW×KÚºA'ÙdDPA'_PDGê-HKXEAmT-×KX

_PA'A{DP[E×KD�VWX©DP[EA{V^N*×KÛKV^XE×KQP`»ÜSVWØEDP[�N*A'DP[EHIØ�DP[EABÙW×3ÚtA'ÙfHKJ�LMHKÙWOEN�ÚEOE_0Ü¤×3_SCEÙW×3T-A'ØÅêdÚUOED
VWX°DP[EA¨JàHKXdDPÝ½×KJËDPA-QPÝ½JËHKXdD±N�A-DP[EHIØ°V^D±Ü¤×3_±XEHKDGêEÚºA'T-×3OU_PA�DP[EA�Ù^×KÚºA-Ù
HKJ5ù�[UV^ÙW×KØEA'ÙWCE[EVW×»Ü¤×K_
CEÙW×KT'A'ØÄ×3_�N�OET\[ÄDPH�DP[EA±ÙWA'JàDm×K_¤CtH3_P_PVWÚEÙWAdê�OEXE×GÜ¤×KQPAZHKJfDP[UA0JàOEDPOEQPAZÙ^×KÚºA-Ù9HKJmLMHKÙWOEN�ÚEOE_GF

ï5VWÛ3OUQPA¨è9öSì�óKþ*T'VWDPV^A-_SV^X+DP[EA¨Y*F RMF ë*FÊpdè(WZÙW×3ÚtA'ÙW_SCEÙW×KT'A-Ø û JàHKXdDPÝ½×KJËDPA-QPÝ½JËHKXdDSN*A-DP[EHIØÅü

| } Ñ�Î°Ô3�-Ói�MÕ-Ñ�Îi�

{�A°[E×G]KA�ØEA'_PT-QPV^ÚºA-Ø DaÜ¤H®CEQP×KT'DPVWT'×KÙ0Ü¤×G`I_»HKJBA'øIDPA'XUØEV^XUÛâQPA'T-A'XdD»QPA'_PA-×KQPT\[ HKX CºHKVWXdD
ÙW×3ÚtA'ÙWV^XEÛÄV^X°DP[EA�_PÙ^VWØEVWXEÛ»ÙW×3ÚtA'ÙÅN*HIØEA'ÙaF Ö [EA�_PÙWV^ØEVWXEÛÄÙW×3ÚtA'Ù
N*HIØEA-Ù
×KÙ^ÙWHGÜS_ZÙ^×KÚºA-Ù^_±DPH»ÚºA
CEÙW×KT'A'Ø�×KXd`IÜS[EA'QPA�×K_ZÙWH3XUÛ»×K_Z×»_PV^ØUA�HKJwDP[EA�ÙW×KÚºA'ÙÅDPHKOET�[EA'_ZDP[EA�CºHKVWXdD±DPHÄÚºA�ÙW×3ÚtA'ÙWA'ØÅF
Ö [EVW_�×KØEØEVWDPV^HKXE×KÙ�JàQPA'A-ØEHKN VWXâCEÙ^×KT-A'N*A'XdD�VW_�ÞIXEHGÜSX�DPH+×KÙWÙ^HGÜ�N*HKQPA�Ù^×KÚºA-Ù^_�DP[E×KXâDP[EA
N*HKQPA¨ÜSV^ØEA-Ù^`ÄÞIXEHGÜSXioEøIA'Ø�CtH3_PVWDPVWH3X+N*HIØEA'ÙW_·ç^ì�|KéÉF

ì\î



ï5V^ÛKOEQPA�ì�|ºö�ì�ó3þ�T'VWDPVWA'_�VWX�DP[EA0Y*F RÅF ë*FÊp9ì�|L|¨Ù^×KÚºA-Ù^_mCEÙW×KT'A-Ø û V^N*×KÛKV^XE×KQP`�ÜSV^ØUDP[*N*A'DP[EHIØÅü

Ö [UA�oEQP_PD±HKJwDP[EA¨DaÜ¤HÄA'øIDPA'XE_PVWHKXE_±Ü¤A�[E×G]KA�Û3VW]KA'X°ØEA-×KÙ^_ZÜSV^DP[°HKDP[EA-Q0N*×KC�H3ÚqzPA'T'DP_
DP[E×KDSN�OE_PD0ÚºA{×G]KHKV^ØEA-Ø+Úd`ÄDP[EA¨Ù^×KÚºA-Ù^_0DPH*ÚºA{CUÙ^×KT'A-ØÅF
Ö [UAZ_PA-T'HKXEØÄA-øIDPA'XE_PVWHKXÄDPH·_PÙWV^ØEVWXEÛ�Ù^×KÚºA-ÙtCºHK_PV^DPVWHKXÄT'HKN*CEOEDP×KDPVWHKXÄVWXd]KH3ÙW]KA'Ø©ØEA-×KÙ^VWXEÛ

ÜSVWDP[ Ù^×KÚºA-Ù^_�HKJ¨ØUV^ôºA-QPA'XdD�JàH3XID©_PV^ú-A'_GF {�Añ_P[EHGÜ¤A'Ø�DP[U×3D©DP[UAñÞIXEHGÜSX�_PÙ^VWØEVWXEÛ�Ù^×KÚºA-Ù
×KÙ^ÛKHKQPVWDP[EN T-×KX ÚºA�×KØE×KCEDPA'Ø ÜSVWDP[EHKOED+N�OET\[ A'ôtH3QPD+JËHKQ+DP[EVW_�T-×K_PAdF õZHGÜ¤A']KA'QGê±DP[EA
×KÙ^ÛKHKQPVWDP[EN ÜSVWÙWÙ¤Û3VW]KA�CUQPA'JàA'QPA'XUT'A»DPH°_PN*×KÙ^ÙWA'Q·Ù^×KÚºA-Ù^_�HG]KA'Q�ÙW×3QPÛKA-Q�ÙW×KÚºA'ÙW_�ÜS[EA'X®VWD�[E×K_
DP[EA*T\[UH3VWT'AIêf×3XUØ�[EA'XUT'AdêfDPH�ÙW×KÚºA'ÙW_¨VWX�_PN*×3ÙWÙWA'Q¨JàH3XIDP_GF�{âA�CUQPA'_PA'XIDPA'Ø�×KCECEQPHK×KT\[UA'_�DPH
T'HKQPQPA-T'D�DP[EVW_�_P[EHKQPDPT'HKN*V^XUÛ9êd_PH�DP[E×KD�DP[EABN*HKQPABV^XIDPOEV^DPVW]KAZVWØEA-×·HKJ
ÛKV^]IVWXEÛ·CUQPA'JàA'QPA'XUT'ABDPH
ÙW×3QPÛKA-Q û N*HKQPA»V^N*CºHKQPDP×KXdDGüSÙ^×KÚºA-Ù^_�VW_�OE_PA'ØÅF¦{�A»DPA'_PDPA-ØâDP[EA»JàH3XIDPÝ½×3JàDPA'QPÝ½JàHKXdD�×KXEØ®DP[EA
VWN�×KÛKVWXE×KQP`°Ù^×KÚºA-ÙMÜSV^ØUDP[ñN*A'DP[EHIØñHKXñ×©N�×KC H3JmDP[EA·Y*F RMF ë*FUý�`°Û3VW]IV^XUÛÄT'VWDPVWA'_BÜSV^DP[ ×
ÙW×3QPÛKA¨JËHKXdD0×*_PN�×KÙWÙ^A-QSVWN*×KÛ3VWXE×KQP`ÄÙW×KÚºA'Ù
ÜSV^ØEDP[+Ü¤A¨T'HKOEÙWØ�CEÙW×3T-A¨×KÙ^N*HK_PDS×KÙWÙfHKJMDP[EA'N�F
Ö [UA�A-øIDPA'XE_PVWHKX�JËHKQ�×�]KHKVWØEV^XUÛ�HKDP[EA-Q*N*×KC�HKÚszPA'T-DP_�QPOEXE_�VWX®� ûPû mÕ�Õ�7ü­ÙWHKÛ û mÕ�

�¯üPümDPV^N*A�ÜSVWDP[Im�DP[EA�XdOUN�ÚtA'Q{HKJ¤CºHKV^XdDP_¨DPH©ÚtA�Ù^×KÚºA-Ù^A-Ø ×KXEØI� DP[EA�T'HKN�ÚEV^XU×3DPHKQPVW×KÙ
T'HKN*CEÙWA'øIVWDa`®HKJ±DP[UA�N*×3C�JàA'×KDPOEQPA'_*DP[E×KD�N�OE_PD�ÚtA©×G]KHKV^ØEA-ØÅF Ö [EA�×KÙWÛKH3QPVWDP[EN ÜS[UV^T�[
ØEA-×3ÙW_�ÜSV^DP[®Ù^×KÚºA-Ù^_�HKJ�ØEVWôºA'QPA-XdD�JËHKXdD�_PVWú'A-_�QPOEXE_�V^XÖ� û m¨ÙWHKÛKm�üSDPV^N*AdFÄïUOUQPDP[EA'QPN*HKQPAdê
DP[EA-_PA{A'øIDPA-XE_PV^HKXE_0T'×KX�ÚtA{OE_PA-Ø+DPHKÛKA'DP[EA-Q�ÜSVWDP[EHKOEDS×KXd`ÄCEQPHKÚEÙWA'N�F

~ �=áL�0Ð��±Î°Ô3�=�

ç^ì�éÄá�A'HKQPÛKA'_
ëZÙWVWXE[E×KTdF��Bf^j�a
[�h\j4f�YVø^]`d��Bø6�d�[^j�]���ýqd3d�aN�bd�ù<ø^_b]��<ý\d'ê-T\[U×3CUDPA'Q
ã9�*F�ãaXU_PDPV^DPOED
á)�A'HKÛKQP×3CU[EV^åIOEA"tZ×KDPVWHKXE×KÙÉêIù5×3QPVW_Gê
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