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 ?A@�BDCFEHGIE�J�KLENM,OHJ�KPCFQLKRKPOSM�O(@ @TEPKRKVU W
O>X�QLYDUTOHJ�Q�@TENZDU�[�QLW
OHC\O ] J%E�@ @T^ QHGIGI_�`aEHCFE>bcOH`dENBDC\OHB�CFUTO>@TOGIBDUTCFU KPO>ZDE�@�egfHC\OLKPO(bIOH@T@TO>GI_�@ @TQ>BDO�@ U KVUTbIQ>ZDE�U�CFE�ZDZDU KVU�ENZDE�@ @T^ OHbIbI_�BDQLYDUTOHJ�E ] GI_�hD@TU�Q�GIGIEPKRKPU�bIOHJ�iKPCFQLKRKP_�QH@ U ] GI_D@ @TENBDOH@ U KVUTbIj�ENZDE�@�@TQLW
OHCFOSENGI_�@�GIO(GFKPE�hDJ%O>QH@�GIUTGFKPE�`aQ>BDC\OHZD_�KRKPU W
OHe8ZDE�@�k�ld@T_�h(@ UTOm�n�n l ] J�E>CFE�QH@TU YcYDQ ] BDE�C�o�_�QHJ�KPO>ZDU�bIOH`aBDEPKPE�J�YDQ>Z�EH@�bIOHJ�KPCFQLKRKPO>J�QLYDUTOHJ�QH@TENZ(U�@ QLW
O(CFO ] @TE p�UTJ�Q�@ U KPqENhD@TUDUTJDZ(UTCFU YIY(UDUTJd`aQLKPE�CFUTQ>ZDU�CFE�@TQLY(UTOHJDU�GIU J�ZDQHbIQH@ U r  
 s KPQH@�p\UTJ�EN@TENfHQHCtKPU�bIOHJ�bcOHC\ZDQHJ�O>ZDU�CFE�hDOH@TQHC\EN@T^ QHGIGcEPKRKPO>ZDE�@T@TQ>bIOHJ�KPCFQLKRKPQLYDUTOHJ�ENbcOH@ @TEPKRKPU W
Q>GIE�bIOHJ�ZDOU�KPE�CF`aUTJDU�EN@TENBDCFOHbcE�ZD_�C\E>GIBDE�bIU p�UTbIQH`aE�J�KPENUTJ�ZDUTbIQLKVUDZDQH@�BDCFE�GIE�J�KLENbcOHJ�KPCFQLKRKPO r  
 [�E>fHQHCtKPU ] UTJ�OH@ KPCFE ] GIU�UT`aBDEuhDJ�QHJ�O>QHZaUTJ�KPE�CtW
E�J�UTCFENB�EHCFbIj�v>Q�KP_�KRKPUDUD@ U W
E�@ @ UD@TENCFE�@TQLYDUTOHJDU�GLUTJ�ZDQHbIQH@ UGIU�GFW
U @T_�BDB(U J�O>GIEHbIOHJ�ZDOS@TE>CFE�h�OH@TE p�UTGIGIQLKPE r  
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 [�E>fHQHCtKPU ] UTJdbIOHEHCFE�J�YDQSbIO(JdoD_�QHJ�KPO>GFKPQHÅDU @ U KPO>ZDQH@�fHCFOLKPOHbcOH@T@TO>ZDE�@�k�la@T_�h(@ UTO m�n�n l ] CFU KPE�J�hDOHJ�O~g�,~g~g��|P{·J�EHbIEHGIGIQ(CFUTO�|P�5��{��H�3|Hx�@TÆ OHBDBDO(CtKP_�J�U KPq>ZDEu@ @T^ E�`aQHJ�QLYDUTOHJ�ENZDU�_DJdQHBDBDOHGIU KPOBDCFOLWHW
E�ZDUT`aE�J�KPO>@TE�hDUTGI@TQLKVU W
O ] UTJ�KPE�GIO>Q>hDQ(CFQHJ�KPUTCFENUT@DbIOHJ�GcE�hD_�UT`aE�J�KPO>ZDE�@T@TQ>J�O�CF`aQH@ U YcYDQLY(UTOHJ�EZDE�@ @TENbIOHJ�ZDU Y(UTOHJ�U�Z(U�bIOHJ�bIO(CFC\E�J�YDQ�KPCFQ>@TENQLYDUTE�J�ZDENZ�E�U�GIEPKRKLOHCFU�CFQHBDBDC\E�GcE�J�KPQLKPU�`aE�ZDUTQHJ�KPE@T^ E�GFKPE�J�GIUTOHJ�ENh�E�J�EHCFQH@ U YcYDQPKPQ>ZDE�@�BDCFE�GcE�J�KPE>GIUTGFKPE�`aQSJ�OHCF`aQLKPU W
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QH@TUThDE�CFUTENE�ZaQ(CtKPUTbIOH@ U�ZDQ�W
UTQHhDh(UTOHÈOH`aÅDC\E�@T@TE�CFUTE ] BDE�@ @TEPKRKPE�CFUTE�È8hD_�QHJ�KVU ] bIQH@ YDE�È8BDCFOLp�_�`dE�CFUTE ] ÅDUThDUTOLKRKPE�CFUTQ>E�ZaQLp5p�UTJ�U È,KPCFEHbIbcENZDU�BDQHhD@ UTQ>EbIQHBDBDE�@T@ U�Z(U�BDQHh(@ UTQ>J�OHJ�p\UTJDU KPU È8QHÅDU KVU�_�GIQLKVUTÈ,KPQHBDBDEPKPUTÈ#GIQHbIbIj%E�CFUTE ] QHJ%bIj�E>GIE>EHGIEHCFbIU KPQHJ�O>@TQ>CFUTBDQHCFQLY(UTOHJ�ENOU @�J�O�@TE�hDhDUTO>ZDE�U�GIQHbIbIj�UTÈ8bIOHCFZ�E�CFUTE>E�ZaQLp�p�UTJDUTÈ
 l r @TQHJ�ENGI_�ZDUTbIENEN@TQLW
QLKPE ] GIE�`dENÅDQHbIj�U ] ÅDOLYcYDOH@TU ] bIQHGcbIQH`aU�Z(U�GIEPKPQ ] p�UTÅDCFE KPEHGIGIUT@ UcW
QHCFUTE Î bIQHJ�Q(BDQ ] @ UTJ�O ]ê _�KPQ ] E�bIb r Ï ] GFKPCFQHbcbIU�E>CFEHGIUTZD_�QLKVU�KPE�GIGIUT@ U ] E�bIbIEPKRKP_�QLKPU�UDbI@TQHGIGIU p�UTbIQLKPOHCFU�Q�@ @T^ _�GIO>BDCFQIKPE�GcE�È  Ü r BDE�@T@ U�bICF_�ZDENE>ÅDOLW
UTJ�ENJ%QLYDUTOHJ�Q�@ U ] bIOHJ�GIO(CtYDU�BDE�C�@TQ>CFQHbIbcOH@ KPQ>ENGcQH@TQLKP_�CFQ>ZDE�@ @TENBDE�@T@ U È8BDE�@ @ U�bICF_�ZDE ] OLW
UTJ�EENbIQHB�CFUTJ�ENJ�QLYDUTOHJ�Q�@ UTÈ8BDE�@ @ U(bICF_�Z�E>E�GcOLKPUTbIj�ENJ�OHJdZDQSBDE�@ @ UTbIbIE�CFUTQ>ENZDQSBDE�@T@ UTbLbIEHCFUTQHÈ8BDE�@T@ U�bIOHJ�bIUTQLKPE Î GI_�OH@TE ]KPOH`aQHUTE ] EHbIb r Ï ] BDE�@T@ U�hDCFEPYcYDENZDQ>B�E�@ @ UTbIbIE�CFUTQ ] BDE�@T@ U�B(E�C�BDE�@T@TEPKÐKPE�CFUTQ>E�W
QHCFUTE ] BDEH@ @ U�BDE�C�W
QH@ UThDE�CFUTENUTJhDE�J�EHCFE ] bI_%OHUTO>BDE�C�GcE�@T@TE�CFU E�È  Ò r QHCtKPUTbIOH@TU�bIQHGIQH@ U J�hDjDU ] GIBDE�bIbIj�U�E>bICFUTGFKPQH@ @ U ] bIOHCFJ�UTbIU ] bIj�UTJ�bIQHh(@ UTE�CFUTE ] bIEHCFQH`aUTbIj�E>EN`aQHUTOH@TUTbIj�E ]BDOHCFbcE�@T@TQHJ�E ] GFKPOLW
UThD@ UTE ] KPE�C\CFQHhD@ UTE ] W�EPKPC\E�CFUTE>ENbcCFUTGFKPQH@ @ E�CFUTE�È  Ñ r @TQHGFKPCFE>E>CFEHbIUTBDUTE�J�KVU�Z(U�W�EPKPC\O ] W
EPKLCFOSGIbIUTE�J�KPU p\UTbIO ] `aQLKPE�CFUTENBDCFUT`aENB�E�C�@T^ UTJ�Z(_DGFKPCFUTQ>ZDE�@�W
EPKPC\OSENZ�E�@ @TQbIEHCFQH`aUTbIQHÈ

 Þ r QHCtKPUTbIOH@TU�Z(U�E�@TEPKRKPCAUTbIU KPq ] hDQHG ] UTZDCFQH_�@ UTbIQ>ENCFUTGIbIQH@TZDQH`aE�J�KPOSE�bcbIEPKRKP_�QLKPE>@TENQLYDU E�J�ZDENUTJ�GFKPQH@ @TQLKPCAU bIU�ZDUUT`aB(UTQHJcKVUTÈ
 ß r hDUTOHbIQLKRKPOH@ U ] J�E�hDOLYDU�ZD^ QHC3KPENQHJ�KPUTbIQ>EN`dOHZDEHCFJ�Q ] Q(C\CFE�ZDQH`dE�J�KPU�ENOHhDh�EPKRKPU�GIQHbICFUTÈ8BDCFOHZDOLKRKPU�QHCtKPU GFKPUTbIU�EZDE�@ @T^ QHCtKPUTh(UTQHJ�QPKPOHÈ8bIQHGcENZDU�W
E�J�ZDU KPQ>QH@ @T^ QHGFKPQHÈ8QHCtKPUTbIOH@ UDBDE�C�C\E�hDQH@TO ] QHCtKPUTbIOH@TU�BDE�C�pg_�`aQLKPOHCFUTÈ  n r O(CFELp�UTbIE�CFUTE>ENhDUTOHUTE�@ @TE�CFUTE ] QHCFh�E�J�KPEHCFUTE ] `aEPKPQH@T@ U�BDCFEPYDUTOHGIU ] B(UTEPKPCFENBDC\EPYDUTOHGIE ] B�E�CF@TE�È8QHCtKPUTbIOH@TU�Z(UOHC\OH@TOHhDE�CFUTQHÈ

 m�à r @ UTÅDCFQHU Î bIOH`aBDCFE�GcEN@TEN@TU ÅDCFEHCFUTENZDE�@T@TENbIQHGIE>E�ZDU KPCFUTbIUDENU�CFU W
E�J�ZDU KPOHCFU�Z(UD@ UTÅDCFU�_�GLQLKPUTÏ�È8CFU W
E�J�ZDU KPOHCFU�ZDUE�ZDU Y(UTOHJDU�`a_�GIUTbIQ�@ UTÈ8bIQHCtKPOH@ QHU Î ZDEPKRKPQHh(@ UTQHJ�KVU�Z(U�QHCtKVUTbIOH@ U�Z(U�bIQHCtKPOH@TE�CFUTQ ] bIQHJ�bcE�@ @TE�CFU Q>ENZDQSZDUTGIE�hDJ�OHÏgÈhDCFOHGcGIUTGFKPU�Z(U�bIQHCtKPOH@TE�CFUTQ>E>bIQHJ�bIE�@T@TE�CFUTQHÈ8bIOH`a`aEHCFbIUTQHJ�KPU�Z(U�bIQHCtKPQ>ZDQ>`aQHbcE�C\OHÈ8ZDUTGFKPCFUTÅD_�KPOHCFU�Z(UD@ UTÅDCFUhDUTOHCFJ�QH@ U�ENCFU W�UTGFKPE ] ÅDUTÅ(@ UTOLKPE�bIj�E>bIUTCFbcOH@TQHJ�KVUTÈ  



m�m r p�CFQHJ%bIOHÅ�OH@ @ U�BDE�C�bIOH@T@TEVYDUTOHJ�E�È  m k r `aOHÅDUT@ U ] `aOHÅDU @ U�EN`aQHbIbIj�UTJ�ENBDE�C�_�p5p�UTbIUTOHÈ  m l r `aQHbcbIj�UTJ�ENBDE�C�bI_�bIUTCFEHÈ  m�Ü r pgE�C\CFOSE>QHbIbIUTQHU ] `aEPKPQH@ @ U�J�OHJ�p�E�CFC\OHGIU ] CFOLKRKPQH`aU ] pgE�C\CFQH`dE�J�KPQ>E>bIOH@ KPE�@T@ U J�E�CFU E�È8`aQHbcbIj�UTJ�ENUTJdhDE�J�E�CFE�ÈQHCF`aU�EN`a_�J�U Y(UTOHJDUTÈ8QHCtKPUTbIOH@ U�Z(U�p�E�CFC\OSEN`dEPKPQH@ @ UTÈ8QHBDB(QHCFEHbIbIj�U Í(ë�] CFQHZDUTOLp�OHJ�UTbIU ] E�@TEPKRKPCFOHZDO(`aEHGFKPUTbIU ÈUT`aB(UTQHJcKVU�Z(U�GIUTbI_�CFEPYcYDQHÈ8GFKPCF_�`aE�J�KPU�`a_�GIUTbIQ�@ UTÈ8OLKRKVUTbIQ>E�p�OLKLOHhDCFQLp�UTQHÈ8`aQLKPEHCFUTQ�@TENbIj�UTCF_�CFhDUTbIO>ENGIQHJ�U KPQHCFUTOHÈQHBDBDQHCFEHbIbIj�U�GIbIUTE�J�KPU p\UTbLUTÈ8B(E�GIU�EN`aUTGI_�CFE�È+BDUTEPKPCFE>bIOLKPU ] BDEHC�`dOH@ UTJ�O ] BDUTEPKPCFQ>BDOH`dUTbIENENBDUTEPKPC\EN@TU KPOHhDCFQLp�UTbIj�E�ÈQHCtKPUTbIOH@ U�KPE�bIJ�UTbLU Î bIU J�hDjDUTENZDU�KPCFQHGI`aUTGLGIUTOHJ�E ] p�UTÅDCFQ�W
_�@ bIQHJ�U YcYDQLKPQ ] bIQHCFÅDOHJ�U�E�@TEPKRKPCFUTbLU ] E�bIb r ÏgÈ  m�Ò r QH_�KPOLW�E�UTbIOH@ U Î bIOH`a`aUTGIGIUTOHJ�QHCFU�ENbIOHJ%bIEHGIGIUTOHJ�QHCFU�ZDU�W
E�J�ZDU KPQ ] UT`aBDOHCtKPQLKPOHCFU ] QHJ�bIj�ENGcE>E�GcEHC\bIU KPQ�J�O>U @BDOHGFKPE�hDhDUTOSO>UT@�J�O�@TE�hDh(UTO>bcOHJdOSGcE�J�YDQ>OLp�p�UTbIUTJ�ENZ(U�QHGIGIUTGFKPE�J�YDQ>ENB�E�C�CFUTBDQHCFQLYDUTOHJ�U ÏgÈ8bIUTbL@ U�O>`aOLKPO(bIUTbI@ U
Î QHJ�bIj�ENGcE>E�GcE�C\bIU KPQHJ�O>U @DBDOHGFKPE�hDhDUTOSO>UT@�J�O�@TE�hDh(UTO>bcOHJdOSGcE�J�YDQ>OLp�p�UTbIUTJ�ENO>@TQHÅ(OHCFQLKLOHCFU�ZDU�QHGIGIUTGFKPE�J�YDQ>EBDE�C�CFUTBDQHCFQLYDUTOHJDUTÏgÈ8BDQHCtKPU�Z(UDCFUTbIQH`aÅDUTO>E�ZaQHbcbIEHGIGcOHCFU�BDE�C�QH_�KPOH`aOLKLOHbIUTbI@ UTÈ8BDJ�E�_D`aQLKPUTbLUTÈ8OH@ U UD@ _�ÅDCFU p\UTbIQHJ�KVU ]BDCFOHZ�OLKRKPU�BDEPKPCFOH@TU p�E�CFUDUTJdhDE�J�E�C\E Î bcOH`dBDCFE�GcO>UT@�BDEPKPCFOH@TUTO>QHhDCFUTbIOH@TOHÏgÈ

 m�Ñ r hDEHGFKPO(CFU�ZDUDUT`aB(UTQ�J�KVU�Z(U�Z(UTGFKPCFUTÅ(_�Y(UTOHJ�ENZDU�bIQHCFÅD_�C\QHJ�KPE�È  m�Þ r QLYDUTE�J�ZDENZDUTGFKPCFUTÅD_�KPCAUTbLU�ZDU�bIQHCFÅD_�CFQHJ�KPEN`dEPKPQHJ�OSbcOH`aBDC\E�GcGIO>B�EHC�QH_�KPOLKLCFQLYDU OHJ�E�È  m ß r bIQ(CFÅDOHJ�U�p�OHGcGIU @ U ] bIQHCFÅ�OHJ�U�W
E�hDEPKPQH@TUTÈ8bIOH`aÅD_�GFKPUTÅ(U @ U�GIOH@ UTZ(U ] @ UToD_DU Z(U�EN@ UToD_�EPp�QLKRKPUTÈ  m�n r UT`aBDCFE�GcENZDU�CFUTGIbIQH@TZDQ�`aE�J�KPOHÈ  k à r @TQLKPE�CFU Y(U ] bIE�`aE�J�KLO ] bIQ(@TbIENENh�E�GcGIO ] `aQHJ�_�p�QLKRKPU�ZDU�bIE�`aE�J�KPO ] `aQLKPEHCFUTQH@ U�CFEPp�C\QLKRKPQHCFU ] KP_�Å(U�hDCFE�G!EQLp5p�UTJDU ] `aQHCF`aU�hDCFEPYcYDU�ENBDU EPKPC\ENZDQ�KPQHhD@TUTO>U JdhDE�J�E�C\E ] hDj�UTQ�UTQ ] GIQHÅDÅDUTQ ] BDOLYcYDOH@TQ�J�Q ] BDUTEPKPCFENZDQS`a_�CFQHC\ENUTJhDE�J�EHCFE ] BDUTEPKPCFUTGIbIOSGFKPCFQHZDQH@TE ] bIQLKPCFQH`dE ] ÅDU KP_�`SU ] QHGFp�QH@ KVU È8`aQLKPE�CFUTQH@TENZDQ>BDQLW
U `aEHJ�KPQLY(UTOHJ�E ] ZDQCFU W
E�GFKPUT`aE�J�KPO ] UTGIOH@TQHJ�KPENE>UT`aBDE�CF`aE�QHÅDU @ U YcYDQHJ�KPE Î `aQ�CF`aEPKRKLE ] `aQLKRKLOHJ�E�@T@TE ] `aQHU OH@ UTbIj�E ] BDUTQHGFKPCFE�@T@TENZDUbIE�`dE�J�KPOSENZDU�hDCFEHGIÏgÈ8QH@ KPCFUD`aQLKPE�CFUTQH@ U�ZDQ>bIOHGFKLCF_�YDUTOHJDE�È
 k m r KPQHBDBDEPYcYDEHCFUTENUTJdGFKPOLp5p�QSENUTJdbIQHCtKPQ ] GFKP_�bcbIj�UTÈ  k�k r BDC\OHZDOLKRKPU�bIj�UT`SUTbLU ] BDCFO(ZDOLKRKPU�bIjDUT`SUTbIU�BDE�C�@T^ UTJ�ZD_�GFKVCFUTQ ] bIOH@TOHCFU�E�W
EHCFJ�UTbIUTÈ  k�l r QLYDUTE�J�ZDENZDUTGFKPCFUTÅD_�KPCAUTbLU�ZDU�GIBDE�bIUTQ�@ U KPq>`aE�ZDUTbLUTJ�Q�@ U�ENBDCFOHZ�OLKRKPU�bIj�UT`SUTbIOHi�p�QHCF`aQ(bIE�_�KPUTbIUTÈ  k Ü r @TE�hDJ�QH`aU�ENQLp5p�UTJDU ] GI_�hDj�E�C\O ] hDUT_�J�bIjDU ] GIQHhDhDUTJ�ENEHbIb r È  k Ò r CFU W
E�J�ZDU KPENZDU�hDE�J�E�CFU�ZDU�`aOHJ�OHBDOH@ UTO ] `aQHhDQLYcYDUTJDUDZDU�hDE�J�E�CFU�ZDU�`aOHJ�OHBDOH@ UTOHÈ  k Ñ r BDC\OHZDOLKRKPU�BDE�C�@T^ QHhDCFUTbIOH@ KP_�CFQ Î p�EHCtKPU @ U YcYDQHJ�KVU ] QHJ�KVUTbICAU KRKPOHhDQH`aUTbLU ] UTJ�GIEPKRKVUTbIUTZ(U È8`aQLKPE�CFUTQH@TENE�J�O(@TOHh(UTbIOHÈGIE�`dE�J�KPU�ZDQ>bIE�C\E�QH@TU ] ZDQ>BDCFQLKPO ] ZDQSOHCtKLO>E>ZDQ>hDUTQHCFZDU J�OHÈ8`aQHJ�hDUT`SU�ENBDQHJ�E�@ @ UTÈ#`aQHbcbIj�U J�ENENQLKRKPC\EPYcYDUQHhDCFUTbIOH@ UTÈ8B(UTQHJ�KPENJ�OHJdOHCFJ%QH`aE�J�KPQH@ U ] QH@ KPCAU�BDCFOHZDOLKRKPU�ZDU�_�GIO>QHhDCFUTbIOH@TOHÏgÈ  k Þ r bcOH`a`aEHCFbIUTO>QH@T@T^ UTJ�hDCFOHGIGIOSZDE�@T@TEN`aE�C\bIU�ENZDE�U�BDC\OHZDOLKRKPU�ZDU�bI_DU�Q�@�BDCFE�GcE�J�KPE>BD_�J�KPO>bIÏ r  
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 m r QHhDE�J�KPU�ENC\QHBDBDC\E�GcE�J�KPQHJ�KVU�ZDU�bIOH`a`aE�C\bIUTOHÈ  k r `aE�ZDUTQLKPOHCFU�BD_�ÅDÅD@ UTbLU�ENBDCFU W
QLKPU È  l r bcOH`a`aUTGIGIUTOHJ�QHCFUTÈ  Ü r GFKPQHÅDUT@ UT`aE�J�KVU�BDE�C�@TQ>bIO(J�ZDU Y(UTOHJ�QLKP_�CFQ>ZDE�U�BDCFOHZDOLKRKLU�KPE�GIGIU @ U Î E�bIbIEPKRKP_�QLKPU�oD_�E�@ @ UDbIO(GFKPU KP_DU KVU�ZDQNUTJ�Z(_�GFKPCFUTQ�@ UJ�E�@ @T^ UTJ�KPE�CFJ�O>E>QH@�GIEHCtW
U Y(UTO>ZDE�@T@TENBDCFOHBDCFUTENQLYDUTE�J�ZDE�ÏgÈ

 Ò r p�O(CFJ�U KPOHCFU�ZDU�E�J�KVU�BD_�ÅDÅ(@ U bIU�ENBDCFU W
QLKPU Î UT`aBDCFE�GIE>ZDU�bIQHGIEHCF`aQHhDhDUTO ] pgOHCFJ�U KPOHCFU�bIQHCFbcE�CFQ(CFU ] p�O(C\JDU KPOHCFU�Z(UÅDOHCFZ�O ] E�bcb r ÏgÈ  Ñ r bcOH`aBDQHhDJ�UTENZDUDUT`aBDOHCtKPQLYDUTOHJ�ENE�ZaEHGIBDO(CtKPQLYDUTOHJ�E>ENbIQ(GIE>BDEHC�UT@�bIOH`a`aEHCFbIUTO>UTJ�KPE�CFJ�QLY(UTOHJ�QH@TEÎ UT`aBDOHCtKPQLY(UTOHJ�U�E�ZaE�GIBDO(CtKLQLYDUTOHJDU�Z(U�`aE�CFbIU�BDCFOH`aUTGIbI_%E�ÏgÈ
 Þ r QHhDE�J�KPU�ZDU�bIOH`a`aE�C\bIUTOSBDCFE�B�OHGFKPU�ZDQ>bIQHGcE>bIOH`a`dEHCFbIUTQH@ U�EPì�O>ZDQ>GcOHbIUTEPKPq>OHB�EHCFQHJ�KPU�J�E�@�GIEPKRKPOHCFEZDUTGFKPCAUTÅD_�KVU W
O>ZDU�BDCFOHZDOLKRKPU�BDEPKPC\OH@ U p�E�CFU�E�ZaQHbcbIEHGIGcOHCFUTÈ

 ß r UT`aBDCFE�GcENB�OHCtKP_�QH@ U�ZDU�bIOHJ�KPCFOH@ @TOHÈ  ³ � {}�H�\x��+��x��3�¢�8��|�~�{�~�|L���P���(�
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 m r UT`aBDCFE�GcENZDU�@TE�QHGIUTJ�h(È  k r C\E�bI_�B�E�C\O>bcC\E�ZDU KVU ] p�QHbFKPOHCFUTJ�hDÈ  l r GcE�C3W
U Y(U�Z(UDUTJ�p�OHCF`aQLKPUTbIQ ] KPE�@TE�`aQLKPUTbIQ ] CFOHÅ�OLKPUTbIQ ] E�UTZDOH`aQLKPUTbIQ ] � � � � � � � � � 	 
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U Y(U�Z(U�CFEPW
UTGIUTOHJ�ENbIO(J�KPQHÅ(U @TE ] QH_�ZDU KVUTJ�h(È  Ñ r GcE�C3W
U Y(U�Z(U�hDE�GFKPUTOHJ�ENE>QH`a`aUTJDUTGFKPCFQLY(UTOHJ�ENZDE�@�BDE�C\GIOHJ�QH@TE�È  Þ r GcE�C3W
U Y(U�Z(U�CFUTbIE�CFbIQ ] pgOHC\`aQLYDUTOHJ�ENENGcE�@TEPYDUTOHJ�ENZDE�@�BDE�C\GIOHJ�QH@TE�È  ß r CFUTbIEHCFbIj�E>ZDU�`aE�C\bIQLKPO ] E�bcOHJ�OH`aUTbIj�E ] GIOHJ�ZDQHhDhDU�ZDU�OHBDU JDUTOHJ�E � ��{}|Pï�x}~��3�,�+È  
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m�à r bcOHJ�GI_�@TE�J�YDQ>ZDU�Z(UTCFEPYDU OHJ�E>E>OHCFhDQHJ�U YcYDQLY(UTOHJ�ENQLYDUTE�J�ZDQ�@TE ] �\������������|�xu��{��5{z�,|����8x}~g~�{}�H�����8x�x�����,�
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 m�m r QHhDE�J�YDUTENZDU�CFE�@TQLY(UTOHJ�UDBD_�ÅDÅ(@ UTbIj�E�È  m k r QHhDE�J�YDUTENZDU�U J�p�OHCF`aQLYDU OHJ�U�bIOH`a`aEHCFbIUTQH@ UTÈ  m l r GcE�C3W
U Y(U�Z(U�ZDE�GIUThDJ ] hDCFQLp�UTbIQ ] BDCFOHh�EPKRKPQLYDUTOHJ�E ] ENQ(@ @TE�GFKPUT`aE�J�KVU�Z(UDUTJ�KPE�CFJDU�E W�EPKPCFUTJ�E�È  m�Ü r GcE�C3W
U Y(U�Z(U�CFUTbIE�CFbIQ ] bcOH@ @TQH_�Z(U ] QHJ�Q�@ UTGLU ] bIE�CtKPU p�UTbIQLY(U OHJ�E KLE�bIJ�UTbIQ>E>bIOHJ�KLCFOH@T@TO>oD_�QH@ U KPqHÈ  m�Ò r GcOHbIUTEPKPq>BDEHC�@TO>G\p�CF_�KRKLQH`aE�J�KPOSbIOH`a`dEHCFbIUTQH@TENZDUDÅDCFEPW�EPKRKPU ] UTJ�W
E�J�Y(UTOHJDU�ENGcbcOHBDEHCtKPE�È  m�Ñ r QHhDE�J�YDUTENBD_�ÅDÅD@ UTbLU KPQHCAU E�È  m�Þ r bcOHJ�bIEHGIGIUTOHJ�QHCFUTENZDU�BD_�ÅDÅD@ UTbLU KPqHÈ  m ß r QLYDUTE�J�ZDENZDU�BD_�ÅDÅ(@ UTbLU KPq�È  m�n r QHhDE�J�YDUTENZDU�Z(UTGFKPCFUTÅD_�Y(U OHJ�E>E>bIOHJ�GcE�hDJ�Q>ZDU�`aQLKPEHCFUTQ�@TENBD_�ÅDÅD@ UTbLU KPQHCAUTOHÈ  k à r BDC\OH`aOLYDUTOHJ�E�W
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 [�Q>BDUTQLKRKPQLp�OHCF`aQ>B�E�C�U @�CFUTJDJ�OLW
OSZDE�@�M�M�X�[�GIQ(CFq>B�CFEHGIE�J�KPQLKPQ>UTJ�KPE�`aBDO>_�KPU @TENBDE�C�bcOHJ�GIE�J�KPUTCFE@T^ QHBDE�CtKP_�CFQ>Z�E�@ @TE KPCFQLKRKPQLKPU W�E KPC\EN`dE�GIU�BDCFUT`aQ>ZDE�@T@TQ>GLbIQHZDE�J�YDQ r  
 
�_�CFQHJ�KPENU�KPCFE>`aEHGIU�BDCFE�bcEHZDE�J�KPUD@TQ>GIbIQHZDE�J�YDQSENJ�E�@�`aE�GcENGI_%bIbcE�GcGIU W
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ENQHU�BD_�JcKVU�GI_�ZDZDEPKRKPU ] BDCFEHGIE�J�KPQLKPE>QH@ @TENQLYDUTE�J�ZDENZDQH@ @TENGFKPCF_�KRKP_�CFEGIUTJDZDQHbIQH@ U�Q�U�W
QHCFU�@ U W
Eu@ @ U�GIQHCFQHJ�J�O>QH@ KPCFE�GFù�KPCFQHGI`dEHGIGcE>BDE�C�bIOHJ%OHGcbIE�J�YDQ>ZDQH@T@TENÉ�C\hDQHJ�U YcYDQLY(UTOHJDU
Ê UTJ�ZDQHbIQ�@ U�X�QLY(UTOHJ�Q�@ U�O�KPE�C\CFU KPOHCFUTQ�@ U�ZDE�@ @TQ��u?A[�M s�� Ê igM Ç ?A[ ] ��? Ê s Ê M s Í igM,? Ê [�E��¥?A[ Í _�M Ê i���?A[�QH@T@TQM�OHJ�p�bcOH`a`dE�C\bIUTO>O>QH@T@TQ s GIGIO(bIUTQLY(UTOHJ�ENbcOH`aBDEPKLE�J�KPE>BDE�C
KPEHCFCFU KPOHCFUTO>QHZdE�GcGIQ>Q(ZDE�C\E�J�KPE r  
 [�Q>C\E�@TQLKPU W
Q>bIOHJ�KPCFQLKRKPQLYDUTOHJDENZDOIW
CFqSGFW�OH@ThDE�CFGIU�bcOHJd@T^ U J�KPE�CtW�E�J�KPO>Z�E�@T@TENÉ�CFhDQHJ�U YIYDQLY(UTOHJ�U Ê UTJDZDQHbIQH@ U@TOHbIQH@ U�QHZDE�CFE�J�KPU�O�p�QHbcE�J�KPU�bIQHBDO>QH@T@TENÉ�CFhDQHJ�U YcYDQLY(UTOHJDUDX�QLYDUTOHJ�QH@ U�GFKVUTBD_D@ QHJ�KVU�E ] BDE�C�U�ZDQLKPOHCFU�ZDU@TQLW
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 E�Ï8BDC\E�ZDUTGIBDOHJ�ENU�BDC\OHhDEPKRKPU�p�OHC\`aQLKPU W�U�BDE�C�GIUTJ�hDOH@TE p�UTh(_�CFENB�CFOIp�EHGIGIUTOHJ�QH@ U ] QH@�p\UTJ�E£ZDE�@�`aUTh(@ UTOHCFEN_�KPU @ U YIYDOZDE�U �����8~�|P{�~g~����#� �3�,��x�|L�5��x��8~g�H¸
  p�Ï8GFW�OH@ThDEN@TE p�_�J�YDUTOHJDU�BDCFEPW
UTGFKPENZDQH@ @TÆ QHCtK r Ü¥Ò Î bcOHJ�KPCFQIKRKPU�Q�KPE�`aBDO>ZDEPKLE�CF`aUTJ�QLKPOHÏ ] ZDQH@ @TÆ QHCtK r Ü¥mÎ bIOHJ�KPCFQLKRKPU(�#� �3�,�
xu|P�5��x��8~¡�,Ï8ENZDQHhD@TU�QHCtKVUTbIOH@ U�ZDQ Ü kdQ Ñ�à Î QHBDBDC\E�J�ZDUTGFKPQLKPOHÏ r  

 [�Q>C\E�QH@TU YIYDQLY(UTOHJ�ENZDE�@T@TE p�U J�QH@ U KPq>GIOHBDCFQSUTJ�Z(UTbIQLKPENQLWHW
UTE�J�ENQLKRKPCFQLW�E�C\GIOS@TEN`aOHZ�QH@ U KPq>ENbIOHJdhD@TUGFKPCF_�`aE�J�KPU�ZDU�bI_DU�Q�@ @TÆ QH@ @TE�h(QLKPO>l r  
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 [�Q>M,OH`a`aUTGIGIUTOHJ�ENfHQHCFU KPEPKPU bIQ>X�QLYDUTOHJ�QH@TENbIOHGFKPU KP_�UTGIbIEN@T^ OHCFhDQHJ�O>B�CFE�B�OHGFKLO>Q>hDQ(C\QHJ�KPUTCFENU @�CAUTGIBDEPKRKPOZDE�@ @TENUTJ�KPE�GIENUTJ�KPE�CFbIO(CFGcE>EHZaQ>BDC\OHBDO(CFC\ENQH@T@TENÉ�CFhDQHJ�U YcYDQLY(UTOHJDU�GFKPUTBD_D@ QHJ�KVUD@TÆ QHhDh(U OHCFJ�Q(`aE�J�KPO>Z�E�@bIOHJ�KPCFQLKRKPOSGI_doD_�QHJ�KPO>B�C\ELW
UTGFKPO>QH@ @T^ _D@ KVUT`aO>bIOH`a`aQSZDE�@�BDCFE�GcE�J�KPE>QHCtKPUTbIOH@TO r  
 s KPQH@�p\UTJ�E
á

 QHÏ8bIOHJd@TEN`dOHZDQH@ U KPq>EN@TENBDCFO(bIE�ZD_�C\ENB�C\EPW
UTGFKPENZDQH@T@T^ QHCtK r m�Ñ ] E�GIQH`aUTJ�Q>i8QHZaEHGIbI@T_�GIUTOHJ�ENZDE�@T@TQ`aQLKPE�CFUTQ>ZDE�@T@TENGIQHJ�YDUTOHJDU�Z(U GIbIUTBD@ U J�QHCFU�i,KP_cKRKPEN@TENbIOHJ�KPC\OLW�E�C\GIUTENZDUDUTJ�KPE�CFBDCFEPKPQLYDUTOHJ�E>ENZDUQHBDBD@ UTbIQLY(UTOHJ�ENZDUDUTJ�KPE�CFUDUTGFKVU KP_�KVU�O>ZDU�GIUTJ�hDO�@TENbI@TQH_�GIOH@TENbIOHJ�KPCFQLKRKP_�QH@TU ] U W�U�bIOH`aBDC\EHGIENoD_%E�@ @TECFE�@TQLKPU W
ENQH@�CFUTGIBDEPKRKPO>ZDE�@T@TEN`aOHZDQH@ U KPq ] ZDE�@ @TENBDCFO(bIE�ZD_�C\E>ENZDE�U�KPE�`aU�BDCFELW
UTGFKPU�ZDQ�@ @ Q>BDCFEHGcE�J�KPE



fHCFUT`aQ>fHQHCtKPE>ZDE�@�bcOHJ�KPCFQLKRKPOHÈ
 ÅDÏ8UTJdQHBDBDOHGIU KPQ>GIOLKRKPOHbIOH`d`aUTGIGIUTOHJ�E
á

  m Ï8UTJ�Z(U W�UTZ(_�Q�p�UThD_�CFENBDCFOLpgEHGIGIUTOHJ�QH@ U�J�OHJdBDCFEPW
UTGFKPENJ�E�@T@T^ QLKRKP_�Q�@TENbI@TQHGIGIU p\UTbIQLY(UTOHJ�E ] UTJdCFE�@TQHiYDUTOHJ�ENQ>BDCFO(bIEHGIGIU�ZDUDUTJ�J�OPW
QLYDUTOHJ�E KPE�bIJ%OH@TOHhDUTbIQLì�OHCFhDQHJ�U YcYDQLKVU W
Q>Z(U�BDQHCtKPUTbIOH@TQHCFENCFUT@TEPW
QHJcYDQ r  
) 	 � ( � � � � � � � � � � � � � � � � 
 � � � � � � 
 � � � � � � � � � 	 � � � � 
 � 	 � � � � � � � � 	 � � � � 	 � � � � � � � � � � �

 � * � � � � � � 
 	 � � � � � � 	 � 	 � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � 	 � � �  
) 	 � ( � � � � � � � � � � � � � � � � � � � � � 	 � � * � � 	 � � � � � � � � � � � � � 
 � � � � � � � � � � � � 
 � � �
� � � � � � � � � � 	 � � � � � � � � � � � � 	 � � � � � � � � 
 	 � � 	 � � � � � �� � 
 � � 	 � # 	 � � � � � � � � � � � � � � �
� � � � � 	 � � 
 	 � � � � � � � � � � � � � � � � 	 � � � � � � � � � � � � � � 	 � 
 � 	 
 � � � � � � � � � � 
 � � 	 � � � � � �
� � � � � 
 � � � � � � � � � �  
 � � � � � � � � � � � � � � � � � � � � � 	 � � 
 	 � 	 � � � � � � � � � 	 � ( � � � � � � � � � � � � � � � � � � � � � � 	 � � � � � � 	 � � �
	 � � � � 
 � � � � � 	 � � � � � � � # � � � 	 � � � � � � � � � 	 � � � � � 	 � � � � � � � � � � � � � � 	 � � � � � � � � � � � � � � � � � � �
� � � � � � � � � � � � � � � � � 
 � �  
) � � � � � � � 
 � � � � � � � � � � 	 � ( � � � � � � � � � � � � � � � 	 � � � � � � � � � � � � � � � � � � � � � � 	 � � � � � 	 � � � �
� � � � 
 � 	 � � � � � �� � � � 	 � � � � � � �� � � � � � � � � 	 � � � � � � � � � � � � � � � � ( (  ) �  k�Ï8GFW
UT@ _�BDBDQN@T^ E�GIQH`dENZDE�@T@ Q>bI@TQHGIGIU p�UTbIQLY(UTOHJ�E ] QH@�p�U J�ENZDU�CFUTbIE�CFbIQHC\E>bIO(E�C\E�J�YDQ�KPCFQS@TEQLKRKP_�Q�@ U�ZDE�bI@TQHCFQLKPOHCFUTE>EN@TE>CFE�@TQLKPU W
ENE�GcE�`aBD@TU p\UTbIQLY(UTOHJDU ] p�O(CF`a_�@TQHJ�ZDO>QH@ @TENÉ�CFhDQHJ�U YcYDQLY(UTOHJDUGFKPU BD_�@TQ�J�KVU�EPW
E�J�KP_�QH@ U�BDCFOHBDOHGFKPE>ZDU�QHhDhDUTOHCFJ�QH`aE�J�KPO r  
- � � 
 	 � � � � � � �� � � � � � � � 	 � � � � � � � � � � � � � � � � � � � � � �� � 	 � ( � � � � � � � � � � � � � � � � � � � � �
	 � � � � � 	 � � � � � � � � 
 � 	 � � � �� � � � 
 � � � � � � � � � � � � � � � � � � � � � �� � � � � � 
 � � 	 � � � � � � � � � � � 
 � � �
� � � � � 
 � � �  
6 � � � � � � � � � � � � 	 � � � � � 	 � � � 	 � � � 
 	 � � � � � � 	 � � 
 	 � � �� � 	 � ( � � � � � � � � � � � � � � � � � � � � � �
	 � � � � � 	 � � � � 
 � � � 	 � � � � � � � � � � � � 
 � � � � �  

� , � � � 	 � � � 	 �� � � � � � � 	 � � � � � � � � � � � � � � � � � � � � � � � 	 � � 
 	 � � �� � � � � � � � � 
 	 � � � � � � � � � � � � 	 � 	 � 
 	 � � �
� 	 � � � � � 	 � � � � � � � � � 	 � � � � � � � � � � 	 # � � 	 � � 
 � � � � � � � � � � � � � � � � � 	 � � � � 	 � � � � � � 	 � � � � � � 	 
 � � � � ��
� � � � � � � � � � � � � � � � 
 � � � � � � � 	 � � � � � � 	 � � � � � 	 � � � � � � � � 
 � 	 � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
� � � � � � � � � � � 	 � � 
 	 � � �  
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 fHE�C�@T^ E�GIBD@TEPKPQH`aE�J�KPOSZDU�oD_DQHJ�KPO>BDC\EPW
UTGFKPO>ZDQH@T@T^ QHCtK r m�Ò ] @TEPKRKPE�C\ENQHÏ+ENÅDÏ ] GIU�QHBDBD@ UTbIQHJ�O>@TEBDCFOHbcE�ZD_�C\ENZDU�GIE�hD_�U KPO>UTJ�Z(UTbIQLKPE r  
 [�Q Ê E�h�CFEPKLEHCFUTQ>ZDE�@ @TQ>M�OH`a`aUTGIGIUTOHJ�ENfHQHCFU KPEPKPUTbIQ>X�QLYDU OHJ�QH@TENj�Q>GIE�Z�ENB�CFEHGIGcO>@TQ>M�OHJ�p�bcOH`a`dE�C\bIUTOENBDC\OLWHW
E�Z�ENQH@T@TQ�W
E�CFÅDQH@TU YIYDQLY(UTOHJ�ENZDE�@T@TENCFUT_�JDUTOHJDU�ENZDE�@ @TENZDE�@TU ÅDE�CFQLYDUTOHJ�U�QHGIGI_�J�KPE ] bIj%EZDOLW
CFQHJ�J%O>EHGIGcEHCFE>GIOLKRKLOHGcbcCFU KRKPENZDQHU�bIOH`aBDOHJ�E�J�KPU�ZDE�@ @ Q>M�OH`a`aUTGIGIUTOHJ�E>GFKPE�GcGIQ r  
 [�Q>M,OH`a`aUTGIGIUTOHJ�ENfHQHCFU KPEPKPU bIQ>X�QLYDUTOHJ�QH@TENGIU�CFUT_�JDUTGIbIENGI_dUTGFKPQHJ�YDQ>BDCFE�GcE�J�KPQLKPQ ] QS`aEPYcYDO>ZDU�CFQ(bIibIOH`aQHJ�ZDQLKPQ s r � r�] ZDQH@T@TENÉ�CFhDQHJ�U YcYDQLY(UTOHJDU�GFKVUTBD_D@TQ�J�KVUDU @�BDCFE�GIE�J�KLENbcOHJ�KPCFQLKRKPOSOSZDQH@ @TEÉ�CFhDQHJ�U YcYDQLY(UTOHJDU�GIUTJDZDQHbIQH@ UD@TOHbIQH@ U�p�QHbIE�J�KPU�bIQHBDO>QH@ @TENBDCFE�Z�EPKRKPE>É�CFhDQHJ�U YcYDQLY(UTOHJ�UDJ�QLY(UTOHJ�QH@ U ]QH_�KPOHJ�OH`aQH`aE�J�KLENOSBDEHC�bcOHJ�KPO>ZDU�_�JdBDCFE�GFKPQLKLOHC\ENZDU�@TQLW
OHCFO ] O>ZDQH@T@TENQLYDUTE�J�ZDENQHZDE�C\E�J�KPU�QH@ @ QM�OHJ�p�bcOH`a`dE�C\bIUTO�KPCFQH`aU KPEN@TE s GIGIO(bIUTQLY(UTOHJDU�@TOHbIQ�@ U�O>J�QLYDUTOHJ�Q�@ U�Z(U�bIQLKPE�hDOHCFUTQ r  
 s @ @T^ QLKRKPO>ZDE�@ @TQ>BDCFE�GcE�J�KPQLYDU OHJ�ENZ�E�@T@T^ UTGFKPQHJ�YDQ>Z(U�bI_DU�Q�@DbIOH`a`aQSBDC\E�bcE�Z�E�J�KPE ] @TQSBDQHCtKPENUTJ�KPE�C\E�GcGIQLKPQCFUT`aEPKRKPE�CFq>QH@T@TQ>M�OH`a`aUTGIGIU OHJ�E>fHQHCFU KPEPKPUTbIQ>X�QLYDUTOHJ�Q�@TE KP_�KRKVU�hD@ U�Eu@TE�`aE�J�KPU�_�KVU @ U�Q�@ @T^ E�GIQH`aENZ�E�@T@TQbIOHJ�KPC\OLW�E�C\GIUTQ r  
 [�E>CFUT_�JDUTOHJDU�ZDE�@ @TQ>M�OH`a`aU GIGIUTOHJ�ENfHQ(CFU KPEPKPUTbIQ>X�QLYDUTOHJDQH@TENQLW
CFQHJ�J�O>@T_�OHhDO>ZDU�J�OHC\`aQ>BDC\E�GIGcO>@TQGIE�Z�ENZ�E�@ @TQ>M�OHJ�p�bIOH`d`aEHC\bIUTO r [�Q>ZDQLKPQ>Z�E�@T@TQ>bIOHJ�W
O(bIQLYDUTOHJ�ENGIQHCFq�p�UTGIGIQLKPQ>ZD^ Q(bcbIO(CFZDO�KLCFQ>@TENBDQHCtKPUE�J�KPCFO m�Ò hDUTOHCFJ�U�ZDQH@ @TQ>BDCFE�GIE�J�KPQLYDUTOHJ�ENZDE�@T@T^ UTGFKPQHJ�YDQNZDU�bI_DU�Q�@�BDCFE�bcE�ZDE�J�KLENoD_�Q(CtKPOSbIOH`a`aQSE@T^ UTJ�KPE�CFQ>BDCFO(bIE�ZD_%CFQ>Z�EPW�E>E�GIQH_�CFUTCFGIU�E�J�KPC\O>U�l à hDUTOHCFJ�U�GI_�bIbIE�GIGIU W
U r  
 [�Q>M,OH`a`aUTGIGIUTOHJ�E ] BDCFUT`aQSZDU�ZDE�@ U ÅDE�CFQHC\E ] BD_��>bcOHJ�W�O(bIQHC\EN@TENBDQHCtKPU�UTJdbIOHJ�KPCFOLW�EHCFGIUTQ>BDE�CQHbIoD_�UTGLUTCFENOHhDJ�U�UTJ�p�OHCF`aQLYDU OHJ�E>E>OHGcGIEHCtW
QLYDUTOHJ�EN_�KPU @TENQH@ @T^ E�GIQH`aE>ZDE�@T@TQ>bIOHJ�KPCFOLW�E�C\GIUTQ>GFKPE�GcGIQ r  
 [�ENZ�E�@TUTÅDE�CFQLY(UTOHJ�U�ZDEu@ @TQ>M�OH`a`aUTGIGIUTOHJ�ENfHQHCFU KPEPKPUTbIQ>GIO(J�O�KPCFQHGc`aEHGIGcENUTJdbIOHBDUTQ>QH@ @TENBDQHCtKPUDUTJ�KPE�iCFEHGIGIQLKLE ] QH@T@TENoD_�QH@ UDU J�bIOH`aÅDEN@T^ OHÅDÅD@ UThDO>ZDU�_�JDU p�OHCF`aQHC3W
UTGLU�E ] OLW�ENJ�E>CFUTbIO(CFCFQHJ%OShD@ U�E�GFKPCFE�`aU ] ZDU



ZDQHCtW
U�QLKRKP_�QLY(UTOHJ�E ] KPCFQ(GFpgE�C\E�J�ZDOHJ�E>U�bIOHJ�KPE�J�_�KPUDUTJd_�J!W
EHCFÅDQH@TENZDU�bIOHJ�bIUT@ UTQPY(UTOHJ�E ] QHU�GIE�J�GIU�ENB�E�ChD@ U�EPp5p�EPKRKPU�ZDE�hD@ U�QHCtKRK r Ü¥m�m ] KPEHCtYDOSbIOH`a`dQ ] E Ü¥m kzb r B r b r ENk m�m l ] oD_�QHCtKPOSbcOH`d`aQ>b r b r�] bcOH`aE`aOHZDU p�UTbIQLKVU�ZDQ�@
? � � � � � � � � � � � � � 	 � � � � � � $ � � 	 � 
 � � $ � � & �� � � � & 7 � � � � 	 � � � � � � � � � � � � � � � � 	 � � � � � . � �

� � � � # � � � $ � � & �� � � � � & 8 �  
 ?AJdB�E�J�ZDE�J�YDQ>ZDU�BDCFOHbcE�ZD_%CFQ>BDC\E�GcGIOS@TQ>M�OH`a`aUTGIGIUTOHJ�ENfHQ(CFU KPEPKPUTbIQ>X�QLY(UTOHJ�QH@TE ] @TENÉ�É r Ê
Ê r EN@TEBDQHCtKPUDUTJ�KPE�CFE�GcGIQLKPE>J�OHJdBDOIKPCFQHJ�J�O>BDC\E�J�ZDEHCFE>QH@TbI_�J�Q>QH@ KPCFQ>U JDU Y(UTQLKVU W
Q>GIU J�ZDQHbIQH@TE£J�EN@TE�hDQH@TE r  
 É
W�EN@TQ>bIOHJ�KPC\OLW�E�C\GIUTQ>ENC\EH@TQLKVU W
Q>BDCFOHbIE�ZD_%CFQ>QHÅDÅDUTQHJ�O>CFUThD_�QHCFZDQLKPO>oD_%E�GFKPUTOHJ�U�QPKRKPU J�E�J�KVU�QH@�GLUTGFKPE�i`aQ>ZDU�CFE�@TQLY(UTOHJDU�GIUTJ�ZDQHbIQ�@ U Î J�QLYDUTOHJ�Q�@TENO>ZDU�GIE�bcOHJ�ZDOS@ U W
E�@ @TO>Z(U�bI_�U�QHh(@ U�QHCtKVUTbIOH@ UDZDQ Ò Q n ] @TQBDQHCtKPE ] U @�bI_�U�Z(UTCAU KRKPO>ZDU�OHCFhDQHJ�U YcYDQLY(UTOHJ�ENGIUTJ�ZDQHbIQ�@TENQH@�CFUTGIBDEPKRKPO>ZDU�oD_�QHJ�KPONUTJa`aQLKPEHCFUTQ>BDCFEPW
UTGFKPOCFUTGI_D@ KVUD@TE�GIO ] GI_�@T@TQ>ÅDQHGIENZDE�@ @TQ>ZDE�@ UTÅDE�CFQLYDUTOHJ�ENZDE�@ @TQ>M�OH`a`aUTGIGIUTOHJ�ENfHQ(CFU KPEPKPUTbIQ ] OLWHW
EHCFO ] UTJQHGIGcE�J�YDQ>ZDU�ZDEPKRKPQ>ZDE�@ UTÅDE�C\QLYDUTOHJ�E ] GI_�@ @TQ>ÅDQHGIENZDU�OHhDhDEPKRKPU W�U�CFUTGIbIOHJ�KPCFU ] BDOLKPCFq>Z�E�bIUTZDE�C\E ] B�CFELW
UTObIOHJ�pgCFOHJ�KPO�KPCFQ>@TE>É�CFhDQHJ�U YcYDQLY(UTOHJ�U�GFKVUTBD_D@TQ�J�KVU Î bIOHJ�p�C\OHJ�KPO>ZDQSE�GIQH_%CFUTCFGIU�E�J�KPCFO m�à hDUTOHCFJ�UTÏ8Z(U�J�OHJOLKRKPE�`aB�E�CFQ(CFE>Q>GI_�Q�W
OH@ KPQ>QH@ @TENBDCFO(bIE�ZD_�C\E>EN`dOHZDQH@TU KPq>BDCFELW
UTGFKPENQH@�CFUThD_�QHCFZDO r  
 fHE�C
KP_�KRKPO>oD_�QHJ�KPOSCFE�@TQLKPU W�O>QH@�p�_�J�YDUTOHJ�QH`aE�J�KPO>ZDE�@ @ Q>M�OH`a`aUTGIGIUTOHJ�ENfHQ(CFU KPEPKPUTbLQ>X�QLYDUTOHJ�QH@TE ]BDOLKPCFq>B�CFOIW�W�E�ZDEHCFE>@TQ>M�O(`a`aUTGIGIUTOHJ�ENGFKPE�GcGIQ ] bIOHJzBDCFOHB�CFUTENZDE�@TUTÅDE�CFQLYDUTOHJDU r  ��������
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 [�Q>bI@TQHGIGIU p�UTbIQLY(UTOHJ�EN_�J�UTbIQNZDE�@�BDE�CFGcOHJ�QH@TENZDE�@T@TENQLY(UTE�J�ZDENbcOH`a`aEHCFbIUTQH@ U�ÝNGFKPCF_�KAKP_�CFQLKPQ>UTJbIOHJ�pgOHCF`aU KPq>ZDE�U�@ U W
E�@ @ U�Z(U�bL_�U�Q�@�GIE�hD_�E�J�KPENQ(CtK r n�Þ E>J�OHJd`aOHZDU p�UTbIQ>@TENJ�OHCF`aE>bcOHJ�KPE�J�_�KPENJ�E�@M�M�X�[�l m @T_�h(@ UTO m�n�Þ�à ENJ%E�U�bIOHJ�KPCFQLKRKPU�bIOH@T@TEPKRKVU W�U�J�QLY(UTOHJ�Q�@ U ] BDE�C�U�CFE�@TQLKPU W�U�BDE�CFUTOHZDU�Z(U�W
UThDOHCFE r  
 s J�bIj�ENUTJdCFE�@TQLYDUTOHJ�ENQ>oD_�QHJ�KPO>GFKPQHÅDU @ U KPO>ZDQH@ @TQN@TE�hDhDENJ r m�n�à ì m�n ß Ò ] UTJ�p�QLKRKVU ] @ Q>ZDUTGFKVUTJ�Y(UTOHJ�E KPCFQoD_�QHZDCFU ] BDE�CFGcOHJ�QH@TENbIOHJz`dQHJ�GIUTOHJDUDUT`aB(UTE�hDQLKPU Y(UTENENB�E�C\GIOHJ�QH@TENbcOHJd`aQHJ�GIUTOHJ�U�JDOHJdUT`aB(UTE�hDQLKPU Y(UTE ]W
UTE�J�EN`aQHJ�KPE�J�_�KPQ>QHhD@ U�EPp5pgEPKRKPU�Z(U�KP_�KRKPEN@TENJ�OHCF`aE Î @TEHhDUTGL@TQLKVU W
E ] C\E�hDOH@TQH`aE�J�KPQHCFU ] bIOHJ�KPCFQLKRKP_�QH@TU ]GIUTJ�ZDQHbIQ�@ U ] E�bIb r Ï8bIj%ENBDC\EPW�E�ZDOHJ�OS_�J�KPCFQLKRKPQH`aE�J�KLO>Z�U p5p�E�CFE�J�YDUTQLKPO>OSbIj�E>bIO(`a_�J�oD_�E p�QHJ�J�OCFU p�E�CFUT`aE�J�KPO>Q�KPQH@TU�oD_�Q�@ U p\U bIj�E r  ?�ZDU W
EHCFGIU�KPCFQLKRKPQH`aE�J�KPU�ZDU�bL_�U�Q�@�BDCFE�bIE�Z�E�J�KPE>bIQHBDOIW
EHCFGcO>bcOHJ�GcE�C3W
QHJ�O>@TQ>@TOHCFOSELp5p�UTbIQHbIUTQ>GIUTQ>J�Eu@ @T^ QH`aÅDU KPOZDU�bLUTQHGIbI_�JdUTGFKVU KP_cKPO>ENZ�E�@T@ ENGIUTJ�hDOH@TENJ�OHCF`dE ] bIj�E>J�EH@ @T^ QH`aÅ(U KPO>ZDE�@ @T^ UTJ�KPE�CFO>bcOHJ�KLCFQLKRKPO r   [�Q>J�_�OLW
QSbI@TQHGIGIU p�UTbIQLY(UTOHJ�ENJ�OHJd`aOHZDU p�UTbIQ>@TENGFp�EHCFE>ZDU�QHBDBD@ UTbIQLY(UTOHJ�ENZDUD@TE�hDhDU ] CFE�hDOH@TQH`aE�J�KPU�ENJ�OHCF`aEQH`a`aUTJDUTGFKPCFQLKVU W
ENbIj�E>bcOH`dBDOHCtKPQHJ�OSZDU p5p�E�C\E�J�YDUTQLY(UTOHJDUcKPCFQ>`aQHJ�GIUTOHJ�UDUT`aB(UTE�hDQLKVU Y(U E>EN`aQHJ�GIUTOHJ�U�J�OHJUT`aB(UTE�hDQLKVU Y(UTENCFUTbIjDUTQH`aQLKPENENJ�OHJzCFUTbIj�UTQH`aQLKPENJ�E�@�BDCFE�bcE�ZDE�J�KLENM�M,X�[�l m @T_�hD@ UTO m�n�Þ�à ] oD_�QH@ UDU @KPCFQLKRKPQH`aE�J�KPO>B�E�C�CFUTbIj�UTQH`SO>QH@T@TENQHCF`aU ] @T^ QHGIGIUTbI_�CFQLY(UTOHJ�ENOHÅDÅD@TUThDQLKPOHCFUTQ>bIOHJ�KPCFO>h�@ UDUTJ�p�OHCtKP_�JDU�GI_�@D@TQLW
OHCFOSE�ZOHhDJ�U�Q�@ KPCFQ>J�OHCF`aQLKPU W
Q>UTJ!W
UThDOHCFE>E�ZdE�`aQHJ�QHJ�ZDQ r   ��_�QHJ�KPO>GcOHBDCFQSCFQHBDB�CFEHGIE�J�KPQ>U @�bIOH`a_�J�ENBDC\E�GI_�BDBDO(GFKLO�W
QH@TUTZDO>BDE�C�@TQ>GFKPUTBD_D@TQLY(UTO�J�ENZDE�@T@TENJ�OHCF`dENZDUbI@TQHGIGIU p\UTbIQLY(UTOHJ�EN_�J�UTbIQ ] E>BDE�CtKPQHJ�KPO>@TENBDQ(CtKPU�GIU�ZDQHJ�JDO>QLKRKPOSbIj�E>ELW
E�J�KP_�QH@ U�QLY(U OHJ�U�h(UT_�Z(U Y(UTQHCAUTENUTJcKPE�GIENQHZOLKRKPE�J�EHC\ENEHGFKPE�J%GIUTOHJ�U�Z(U�KPCAQLKRKPQH`aE�J�KPU�J�OHCF`aQLKPU W�U�E�ZaE�bcOHJ�OH`aUTbIU�OH@ KPCFENUD@ UT`SU KVU�GFKPQHÅDU @ U KVU�J�E�@ @TQ>BDCFE�GIE�J�KPEGIE�Z�ENbcOHJ�KPCFQLKRKP_�QH@TENQLW
CFQHJ%J�O>bcOH`aE>bcOHJ�GIE�hD_%E�J�YDQ>@T^ QH_�KPOH`aQLKPU bIOSGIbIUTOHhD@ UT`aE�J�KPO>ZDE�@T@TQ>M�OHJ�p�E�ZDEHCFQLYDUTOHJ�E? KPQH@TUTQHJ�Q>ZDEu@�M�OH`a`aEHCFbIUTO ] ZDE�@ Í _�CFUTGI`aOSENZDE�U Ê EHCtW
U YDU�ENZDE�@ @TENQLYDUTE�J�ZDENZDQ>E�GcGcQ>CFQHBDBDC\E�GcE�J�KPQLKPE ] ZDQH@T@TEOHÅDÅD@ UThDQLY(UTOHJDU�QHGIGI_�J�KPE r   
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 [�ENBDQ(CtKPU�j�QHJ�J�O>bIOHJ�W�E�J�_�KPO>ZDU�UTGFKVU KP_DUTCFEN_�J�O>GFKPCF_�`dEHJ�KPO>BDEHC�_�J�Q>hDEHGFKPUTOHJ�ENBDU Ì�p�@TE�GIGIUTÅ(U @TENENZDUTJ�QH`aUTbIQZDE�@ @TQ>bI@TQHGIGIU p\UTbIQLY(UTOHJ�ENZDE�@�BDE�C\GIOHJ�QH@TENQH@�p�UTJ�ENZDUDUTZDE�JcKPU p\UTbIQHCFE>E�ZaELW
E�J�KP_�QH@T`aE�J�KPENZ�EPp�UTJDUTCFENJ�E�@T@T^ QH`aÅ(U KPOZDE�@ @TQ>bI@TQHGIGIU p\UTbIQLY(UTOHJ�ENJ�QLYDU OHJ�QH@TENoD_�E�@ @TENBDE�bI_�@TUTQHCAU KPqNJ�_�OLW
E>E�ZdE�`dE�CFh�E�J�KPU�bIj�ENQHGIGI_�`dOHJ�OSGIUThDJDU p\UTbIQLKPOE W
QH@TE�J�YDQ>hDE�J%E�CFQH@TENUTJdCFEH@TQLY(UTOHJ�ENQHU�BDCFOHbIEHGIGIU�ZDU�KPCFQHGFp�O(CF`aQLYDUTOHJ�E>E�ZaUTJ�J�OLW
QLYDU OHJ�E KLE�bIJ�OH@TOHhDUTbIQ>E�ZOHCFhDQHJ�U YcYDQLKVU W
Q>ENQH@ @TQ>ZDU J�Q�`aUTbIQ>BDCFOLpgE�GcGIUTOHJ�QH@TENJ�E�@ @TE£QHC\E�E>ENJ%E�U�bIOH`aBDQ(CtKPU�bIj�E p�QHJ�J�OSCFU p�E�CFUT`aE�J�KPO>QH@GIUTGFKPE�`aQ>ZDU�U J�oD_�QHZDCFQH`aE�J�KPO>ZDE�@�BDC\E�GcE�J�KPENM,M�X�[ r   
 ?AJ�OH@ KPCFE>j�Q>U @�bIOH`aBDU KPO>ZDUDGFW
U @T_�BDBDQHCFEN@T^ E�GIQH`dENZ�E�@ @TQNbI@TQHGIGIU p�UTbIQLY(UTOHJ�E ] QH@�p�U J�ENZDU�CFUTbIE�CFbIQHC\EbIO(E�C\E�J�YDQ�KPCFQ>@TENQLKRKP_�QH@TU�Z(E�bI@TQHCFQLKPO(CFUTENEN@TE>CFE�@TQLKPU W
ENE�GcE�`aBD@ U p�UTbIQLY(UTOHJDU ] p�OHCF`a_�@TQHJ�ZDO>QH@ @TEÉ�CFhDQHJ�U YcYDQLY(UTOHJDU�GFKPUTB(_D@TQHJ�KVU�EPW
E�J�KP_�QH@ U�BDCFOHBDOHGFKLENZDU�QHhDhDUTOHCFJ�QH`aE�J�KPO ] bIOHJd@TEN`dOHZDQH@ U KPq>EN@TEBDCFOHbcE�ZD_�C\ENB�CFELW
UTGFKPENZDQH@T@T^ QHCtK r m�Ò r  
 [�Q>BDCFQLKPUTbIQ>QLKRKP_�QLYDUTOHJ�ENZDUDoD_�QHJ�KPO>GIOHB�CFQSÝNZ�EPp�UTJDU KPQ>J�E�hD@ U�QHCtKPUTbIOH@ U m�Ò E m�Ñ r  
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 s oD_�E�GFKPOS@ U W
E�@ @TO>QHBDBDQHCtKPEHJ�hDOHJ�O>U�@TQLW
OHCFQLKPOHCFU�bcOHJ�pg_�J�Y(UTOHJDU�QHZaQH@ KPO>bIOHJ�KPE�J�_�KPO>BDC\OLpgE�GcGIUTOHJ�QH@TEQHJ�bIj�ENbcOHJdC\EHGIBDOHJ�GIQHÅDUT@ U KVq>ZDU�Z(UTCFEPYDUTOHJ�ENE�GcEHbI_�KPU W
Q ] bIj�E>GIOIW
CFQHUTJ�KPE�J�ZDOHJ�O>QH@T@ EN_�J�U KPq



BDCFOHZD_�KRKPU W
ENO>QHZd_�J�Q�p�_�J�YDUTOHJ�ENOHCFhDQHJ�U YcYDQLKVU W
Q>bIOHJzbIQHCFQLKRKPEHC\ENZDU�UTJDU Y(UTQLKVU W
Q>E>ZDU�QH_�KPOHJ�OH`aUTQOHBDEHCFQLKPU W
Q>J�E�@ @T^ QH`aÅDU KPO>ZDEH@ @TENCFE�GIB�OHJ�GIQHÅDUT@ U KPq>QHZaE�GcGcU�ZDE�@TE�hDQLKPE ] E>bIUTOHÝ
á  m r bIQHB�O>ZDU�GIEHCtW
U Y(UTO>ENZDU�_�p5p�UTbLUTO�KPE�bIJ�UTbIO ] QH`a`aUTJDUTGFKVCFQLKPU W
O ] bcOH`a`dE�C\bIUTQ�@TE Î W
EHJ�ZDU KPQ>O>QHbIoD_�UTGFKPUTÏ ] @TE�hDQH@TE�ÈbIQHBDOSbIE�J�KPC\O*�(
�fHÈ
 k r hDEHGFKPO(CFE>O>h�EHCFE�J�KPE>ZDU�J�E�hDOLYDUTO ] ZDU�p�U @ UTQ�@TE ] O>ZDU�GI_�BDE�CF`dE�C\bIQLKPO>QH@TUT`aE�J�KPQHCFE>QHJ�bIj�E>GIE>UTJ�KPE�hDCFQLKPO>UTJ_�JdhDCFQHJ�ZDEN`aQHhDQLYcYDUTJ�O>OS`aQHhDQLYcYDU J�O>Q>BDC\EPYcYDO>_�J�U bIOHÈ

 l r C\E�GIB�OHJ�GIQHÅDUT@TE£@TQH_�CFE�QLKPOSUTJdbIjDUT`SUTbIQ>i,p�QHCF`aQ(bIUTQ>BDCFELW
UTGFKPO>ZDQH@ @TEN@TE�hDh(U�GIQHJ�U KPQ�CFUTENBDEHC�`aQHhDQLYcYDUTJDUQH@ @T^ UTJ�hDCFOHGIGIOSZDU�BDCFOHZDOLKRKPU�p�QHCF`aQHbcE�_�KPUTbIU�ENGIBDE�bIUTQH@ U KPqN`aE�ZDUTbIUTJ�Q�@ U È
 Ü r QHJ�QH@ UTGFKPQ>GIUTGFKPE�`aUTGFKPQHÈ  Ò r hDEHCFE�J�KLENOSbIQHB�O>ZDU�OLp5p�UTbIUTJ�Q>O>ZDU�GIE�ZDENQ(GIGIUTGFKPE�J�YDU QH@TENbIOHJd@TQ>bIOH`aBD@TEPKPQ>C\E�GIB�OHJ�GIQHÅDU @ U KPq>GIUTQ�KPE�bIJ�UTbIQbIj�ENQH`a`aUTJ�UTGFKPCFQLKVU W
QHÈ

 Ñ r C\E�GIB�OHJ�GIQHÅDUT@TENZ(U�E�@TQHÅDOHCFQLYDUTOHJ�ENE>C\E�QH@ U YcYDQLY(UTOHJ�ENZDU�BDCFOHhDEPKRKPUTÈ  Þ r C\E�GIB�OHJ�GIQHÅDUT@TEN`aQHCFò�EPKPUTJ�haJ�E�@ @TENQLYDUTE�J�ZDENZDU�BD_�Å(ÅD@ UTbLU KPqHÈ  ß r C\E�GIB�OHJ�GIQHÅDUT@TENBD_�ÅDÅ(@ UTbIjDE>CFE�@TQLYDUTOHJDU�J�Eu@ @TENQLYDUTE�J�ZDENZDU�BD_�ÅDÅ(@ UTbLU KPqHÈ  n r C\E�GIB�OHJ�GIQHÅDUT@TENCFUTbIE�CFbIj�E>ZDU�`aE�CFbIQLKLO>J�E�@T@TENQLYDUTE�J�Z(ENZDU�BD_�ÅDÅ(@ UTbIU KPqHÈ  m�à r C\E�GIB�OHJ�GIQHÅDUT@TEN_�p5p�UTbLUTO>GFKP_�ZDU�J�Eu@ @TENQLYDUTE�J�ZDENZDU�BD_DÅDÅD@ UTbLU KPqHÈ  m�m r C\E�GIB�OHJ�GIQHÅDUT@TENbIOH`a`dE�C\bIUTQ�@TE KPE�GFKPQLKLENJ�E�@T@TENbIOHJ%bIE�GcGIUTOHJ�QHCFUTENZDU�BD_�ÅDÅ(@ UTbLU KPqNbIOHJzbIOH`aBDU KPU�Z(UBDCFOH`dOLYDUTOHJ�E ] bcO(OHCFZDUTJ�QH`aE�J�KPO ] GI_�BDBDO(CtKPOSE>bIOHJ�KPC\OH@T@ U�BDCFOHZD_�KRKPOHCFUTÈ  m k r bcOHBcñ�Z£CFU KPE�C�J�E�@T@TENQHhDEHJ�Y(UTENZDU�BD_�ÅDÅ(@ UTbLU KPqHÈ  m l r QHCtK ZDUTCFEHbFKPO(C�J�E�@T@TENQHhDE�J�YDUTENZDU�BD_�ÅDÅ(@ UTbLU KPqHÈ  m�Ü r BDC\OHZD_�bIEHCFi�KRW
igbIUTJ�E�igCFQ(ZDUTO>J�E�@ @TENQHhDE�J�YDUTENZDU�B(_�Å(ÅD@ UTbLU KPqHÈ  m�Ò r QHbIbcOH_�J�K ELð
EHbI_�KPU W
ENJ�E�@ @TENQHhDE�J�YDUTENZDU�BD_�ÅDÅ(@ UTbLU KVqHÈ  m�Ñ r `aE�ZDUTQ>BD@TQHJ�J�E�C�J�E�@ @TENQHhDE�J�YDUTENZDU�BD_�ÅDÅ(@ UTbLU KPqHÈ  m�Þ r BD_�ÅDÅD@ UTb�CFE�@TQLKVUTOHJdEPð�EHbI_�KPU W
ENJ�E�@ @TENQHhDE�J�YDUTENZDU�B(_�ÅDÅ(@ UTbIU KPqHÈ  m ß r C\E�GcE�QHC\bIjzEPð�E�bI_�KPU W
E>J�E�@ @TENQHhDE�J�YDUTENZDU�BD_�ÅDÅ(@ UTbLU KPqHÈ  m�n r KPE�bIJ�UTbIOSGFKPQH`aBDQSCFEHGIB�OHJ�GIQHÅDU @TENZDU�_�JdGIE�CtW
U YDUTO>BDCFOHZD_�YDUTOHJ�ENJ�E�@T@TENQHhDE�J�YDUTENZDU�BD_�ÅDÅ(@ UTbLU KPqHÈ  k à r BDC\OHZD_�bFK `aQHJ�QHhDEHCFÈ  k m r bcOHO(CFZDUTJ�QLKPOHCFENZDU�BDCFOHZ�OLKRKPO>J%E�@ @TENQLYDUTE�J�ZDENZDU�CFUTbLE�C\bIj�ENZDU�`aEHCFbIQLKLOHÈ  k�k r EHGIBDEHCtKPOSZDU�GFW
U @T_�BDBDO>OHCFhDQHJ�U YcYDQLKVU W
OHÈ  k�l r QH@ KPCFENoD_�QH@ U p\UTbIj�ENZDU�W
QH@TOHCFE>E�oD_�U W
Q�@TE�J�KPENJ�OHJzE�GcBDCFEHGIGIQH`dE�J�KPE>bIOH`aB�CFEHGcE>J�E�@ @TQ>BDCFE�ZDEPKRKPQE�@TE�J�bIQLYDUTOHJ�E r   
 ',Ø æ 4
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 s BDBDQHCtKPE�J�hDOHJ�OSQ>oD_�EHGFKPOa@ U W
E�@ @TONUD@TQLW
OHCFQLKPO(CFU�ZDU�bIOHJ�bIEPKRKPOSbIj�E>GFW�OH@ThDOHJ�O>bcOH`dBDU KVU�OHBDE�CFQLKPU W
QH`aE�J�KPEQH_�KPOHJ�OH`aU�EPì�OSbIOHJ�p�_�J�YDUTOHJ�U�Z(U�bIOHOHCFZDUTJ�QH`aE�J�KPOSENbcOHJ�KPCFOH@T@TO ] J�OHJ�bIj�ÝNUT@�BDE�CFGcO(J�QH@TENbIj�ENEHGIBD@ UTbIQ>@TQBDCFOHB�CFUTQ>QLKRKVU W
U KPq>bIOHJdbIQ(CFQIKRKPE�C\ENZDU�bIC\E�QLKPU W
U KPq>J�E�@ @T^ Q�`aÅDU KPO>Z(U�_�J�Q>GIBDE�bIU p�UTbIQ>BDCFOLpgEHGIGIUTOHJ�QH@ U KPq�KPE�bIJ�UTbIQEPì�OSGIbIUTE�J�KPU p\UTbIQ ] E>bIUTOHÝ
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E�J�ZDU KPQHÈ  m k r UTJ�ZDOHGIGIQLKPCFUTbIE�È  m l r EHGFKPEPKPUTGFKPQ ] QHJ�bIj�E>bcOHJ�p�_�J�YDUTOHJDU�Z(U�W
E�J�ZDU KPQHÈ  m�Ü r GFKPE�J%OHZDQLKRKPU @TOHhDCFQLp�OHÈ8Q(ZDZDEPKRKPO>Q>`dQHJ�GIUTOHJ�U�ZD^ OHCFZDU J�ENZDU�GIE�hDC\EPKPEHCFUTQHÈ  m�Ò r BDC\OHBDQHhDQHJ�ZDUTGFKPQ>ZDU�BDCAOHZDOLKRKPU�bIOHJd`aQHJ�GIUTOHJ�U�bIj�ENJ�OHJdCFUTbIj�UTE�ZDOHJ�O>bcOHhDJ�U Y(UTOHJ�U�Z(U�bIQHCFQLKRKPE�C\EGIbIUTE�J�KPU p\UTbIOHÈ

 m�Ñ r EHGIQLKRKPO(CFE ] EHGIbI@T_�GIUDU�p�QLKRKPOHCFUTJDU�ENBDO(CtKPQHBDQHbIbIj�U�QH_�KPOHCFU YcYDQLKVU�Q>CFUTGIbI_�OLKPEHCFE>@T^ UT`SBDOHCtKPOSZDE�@T@TQ>`aE�CFbcEQH@ @T^ QLKRKPO>ZDE�@ @TQ>bIOHJ�GIE�hDJ�QHÈ
 m�Þ r BDU KRKPOHCFE>O>ZDUTGIE�hDJ�QLKPO(C\E>E�GcE�bI_�KPU W
OHÈ  m ß r QH@ @TE�GFKPU KPOHCFE>E�GcE�bI_�KPU W
OSZDU�W
EPKPCFUTJ�ENENZDUTGIBD@TQLñ
È  m�n r QHZDZDEPKRKPOSQH@�CFUTbIEPW
UT`aE�J�KPO>E�ZdE�GcE�bI_�YDUTOHJ�ENZ�E�@ @TEN`aQHJ�GIUTOHJDU�Z(U�ÅDOHCFZDOHÈ  k à r QH_�KPOLKPC\E�J�UTGFKPQ>bIOHJ�ZD_�bcE�J�KPENZDU�QH_�KPOH`aEPYcYDU�BDE�GIQHJ�KPUTÈ  



k m r ÅDQHJ�bIOHJ�UTE�C\ENZDU�GIBDQHbIbIU�ZDU�bIQHCFJ�E�È  k�k r OHB�E�CFQHUTOSGIBDEHbIUTQ�@ U YcYDQLKVOHÈ  k�l r GIB�E�bIUTQH@ UTGFKPQ>Z(U�`aQHbIE�@ @ E�CFUTQ>hDQHGFKPC\OHJ�OH`aUTQ ] GIQH@T_�`aE�CFUTQ ] BDEHGIbIj%E�CFUTQ ] pgOHCF`aQHh�hDU ] BDQHGFKPUTbIbIE�CFUTQ ] QHJ�bIj�EbIOHJ�p�_�J�YDUTOHJ�U�Z(U�W
E�J�ZDU KPQHÈ
 k Ü r QH@ @TE�GFKPU KPOHCFENZDU�bIOH`a`aUTGIGIUTOHJ�U�J�EuU�`aQHhDQLYcY(UTJDU�Z(UDU J�hDCFOHGcGIOS`aE�ZDUTbIUTJ�Q�@ U�bIOHJdbIOHJ�O(GIbcE�J�YDQ>ZDE�@T@TEGIBDE�bIUTQH@ U KPq�p�QHCF`aQHbIE�_�KPUTbIj�EHÈ

 k Ò r KPE�@TEPp�OHJ�UTGFKPQ>QHZDZDEPKRKPOaQHhD@ U�OHCFZDUTJDU�J�EuU�`aQHhDQLYcY(UTJDUDZDUDUTJ�hDCFOHGIGIOS`dE�ZDUTbIU J�Q�@ U�bIOHJdbcOHJ�OHGcbIE�J�YDQ>Z�E�@T@TEGIBDE�bIUTQH@ U KPq�p�QHCF`aQHbIE�_�KPUTbIj�E>QHJ�bIj�E>bIOHJdZDUThDU KPQPY(UTOHJ�ENZ�E�@�bIQH@TbIOH@TQLKPOHCFE�È
 k Ñ r QHZDZDEPKRKPOSQH@�bIOHJ�KPC\OH@ @TO>ZDE�@ @TENBDQHCtKPU KPENZDU�CFE�GIQ>UTJdQHCFCFU W
O>ZDQ>ZDUTGFKPCFUTÅD_�KPOHCFU�ENZDQSCFU W
E�J�ZDU KPOHCFU�ZDE�@ @TEQLYDUTE�J�ZDENZDU�Z(UTGFKPCFU ÅD_�Y(UTOHJ�ENZDUD@ UTÅDCAU�ENGFKPQH`aBDE>BDEHCFUTOHZDU bIj�E�È

 k Þ r QHZDZDEPKRKPOSQH@�bIOH@T@TQ�_�ZDO�á,@TQLW
OHCFQLKPO(CFE>bIj�E>ELp5pgEPKRKP_�Q>BDCFOLW�E>GI_�@ @T^ QH_�KPOLW
E�UTbIOH@TO>EHZaOHBDEHCFQLYDUTOHJ�U�Z(U�GIE�`aBD@ UTbIEbIOH@T@TQH_DZDO>GIE�`aB�C\ENGI_dUTGFKPC\_�Y(UTOHJ�U�ZDEu@�bIQHBDO>OIp5p�UTbIUTJ�QNO>ZDE�@�bcOH@ @TQH_�ZDQLKPOHCFENGcE�J�YDQSbIOH`aBDU KPU�Z(U�Z(UTQHhDJ�OHGIU È
 k ß r BDOH`aBDUTGFKPQ>GIB�E�bIUTQH@ U YcY(QLKPO�á,QLKRKPE�J�ZDE>QH@ @TQ>E�C\OHhDQLYDUTOHJ�ENZDE�U�bIQHCFÅD_�CFQHJ�KPU�E�ZaQH@T@TQ�W
E�J�ZDU KPQ>Z(U�KP_cKRKVUDUBDCFOHZ�OLKRKPU�E�GIU KPQLKVU�ZDQ�@�BD_�J�KVO>ZDU�W
E�J�ZDU KPQHÈ8QLKRKPE�J�ZDENQHU�GIEHCtW
U Y(U�ZDU�QHGIGIUTGFKPE�J�YDQ�KPE�bIJ�UTbIQ ] B(UTbIbIOH@TQ`aQHJ�_�KPE�J�Y(UTOHJ�ENE>CFUTbIQH`aÅDUDJ�E�U�bIOHJ�p�C\OHJ�KPU�ZDE�@ @T^ _�KPE�J�Y(QHÈ8BDCFOIW�W�E�ZDENQH@T@TQ>CFUTGIbIOHGIGIUTOHJ�E>bIOHJzC\E�GIBDOHJ%GIQHÅDU @ U KPqZDU�bIQHGIGIQ ] QH@T@TQ�p�QLKRKP_�CFQLY(UTOHJ�E ] QH@T@TQ>BD_D@ U Y(UTQ>ZDEu@�BDCFOHBDCFUTO>BDO(GFKPOSZDUD@TQLW
OHC\OHÈ,pgOHCFJ�UTGIbIENUTJ�p�OHCF`dQLYDUTOHJDU�E�ZQHGIGIUTGFKPE�J�YDQHÈ

 k n r OHB�E�CFQHUTOSGIBDEHbIUTQ�@ U YcYDQLKVO>J�E�@T@TENQLYDUTE�J�ZDENbIOH`a`dE�C\bIUTQ�@ U�ZDE�U�GIEPKRKPOHCFU�p�EHCFC\OSENQ(bIbIUTQHU ] `aEPKPQH@ @ UDJ�OHJ�p�EHCFC\OHGIUE>CFOLKRKPQH`aUÐá
 QHÏ8U @�BDCFUT`aO>OHBDE�CFQLKLOHC\ENQH@T@ EN@TU J�E�ENZDU�GIBDUTQHJ�QLKP_�CFQ>E KPQHhD@ UTO�KPCFQHGFW
EHCFGIQH@TE>EPì�OS@TOHJ�hDU KV_�Z(UTJ�Q�@TE ] U @�BDCAUT`aOOHBDEHCFQLKPO(CFE>GI_zbIEHGIOHUTQ>Q>h�j�UTh(@ UTOLKRKVU J�Q>O>BDC\E�GIGIQSQ>BDUTE�hDQ>bcOHJdQH@TUT`aE�J�KPQLY(UTOHJ�ENE>GIbIQ(CFUTbIO>QH_�KPOH`aQLKPUTbIO ]@T^ OHBDE�CFQLKPO(C\ENZDU�`aQHbIbIj�UTJ�Q>OHGIGIU KPQHhD@ UTO>Q>BDQHJ�KPOHhDCFQLpgOSQH_�KPOH`aQLKPUTbIQ ] U @�BDCFUT`aO>OHBDE�CFQLKLOHC\ENZDU�@ UTJ�E�Q>ZDU�KPQHh(@ UTOE pgOHCFQLKP_%CFQ�KPCFQIW
U ] U @�BDCFUT`aONOHBDEHCFQLKPO(C\ENZDU�@ UTJ�E�Q>Q>ÅDQHJ�ZDE�@ @TQHCFENO>ZDU�BDC\OLp�UT@TQLKV_�CFQ ] U�oD_�Q�@ U�KP_�KÐKVU�bIOHJbIOH`aB�CFOLW�QLKPQ>BDC\OLpgE�GcGIUTOHJ�QH@ U KPq>ZDE�CFU W
QHJ�KPENZDQ>E�GIB�E�CFUTEHJ�YDQ>QHbIoD_�UTGLU KPQ>J�E�@�GIEPKRKPOHC\E ] OHBDEHCFQHJ�ZDOSUTJbIOHJ�ZDU Y(UTOHJDU�Z(U�CFE�@TQLKPU W
Q>QH_cKPOHJ�OH`aUTQ ] GI_dUTGFKPCF_�YDUTOHJDU�Z(UD`aQHGIGIUT`aQ>CFUTbIEPW
_�KLE ] GIbcE�h�@ UTE�J�ZDO>@TQ>GI_�bIbIE�GcGIUTOHJ�EZDE�@ @TENOHBDEHCFQLYDUTOHJ�U ] ZDE�U�`aEPYcY(U�ENZDE�@T@TEN`aOHZDQH@ U KPq>Z(U�E�GIE�bI_�YDUTOHJ�E ] bIO(`aBDUTOHJ�O>@TQPW
OHCFU�ZDU�BDCFE�BDQHCFQLYDUTOHJ�E ] ZDUQLW�W
UTQH`aE�J�KPO>E>ZDU�bIOHJ�ZD_�YDU OHJ�ENZ�E�@T@T^ UT`aB(UTQ�J�KPO ] QLp5p�UTZDQLKPO>ELW
E�J�KP_�QH@T`aE�J�KPENQHJ�bIj�E>QHZaQH@ KPCFO>BDEHCFGcO(J�QH@TE ]bIOHJd@TQ>BDCFE�ZDUTGIBDO(GIU Y(UTOHJ�ENZDU�GFKPCF_�`aE�J�KPU�Z(U�`SUTGI_�CFQ>E�ZdUTJ�KPE�CtW
E�J�KPO>ZD_%CFQHJ�KPEN@TQ>@TQPW
OHC\QIY(UTOHJ�ENBDEHC�@TQbIO(CFC\EPYDUTOHJ�ENZDU�EPW
E�J�KP_�QH@TUDQHJ�OH`aQH@ UTE�È

  ÅDÏ8QHZDZDEPKRKPO>QHU�`aEPYcYDU�ZDU�KPCAQHGIBDO(CtKPOSEN`dOLW
UT`aE�J�KPO�á,UT@D`aQHJ�OLW�CFQLKPO(CFE>ZDU�QH_�KPOHhDCF_dbIj�EEPp5pgEPKRKP_�Q>`aQHJ�OLW�C\ENZDU�BDCFEHbIUTGIUTOHJ�ENBDE�C�UT@�GIOH@ @TEPW
QH`aEHJ�KPO ] KPCFQ(GIBDO(CtKPO ] bIQ(CFUTbIOSE>GIbIQHCFUTbIOSZDU`aQLKPE�CFUTQH@ UTÈ#U @�bIOHJ�ZD_�KRKPOHCFE>ZDU�bIQHCFCFE�@T@TO>E�@TEPW
QLKPOHC\ENQHBDB�OHGIU KPQH`aE�J�KPENQLKRKPC\EPYcYDQLKPO>B�E�C�U @GIOH@T@TEPW
QH`aE�J�KPO ] KLCFQHGIB�OHCtKLO ] bIQ(CFUTbIO>E>GcbIQHCFUTbIO>ZDU�`aQLKPE�CFUTQH@ U�Q�@ @TOHhDh(UTQLKVU�GI_dbIQHJ�KPU @ EPW�E�CFÈ8UT@bIOHJ�ZD_�KRKPOHC\ENZDU�@TOHbIOH`aOLKLOHC\E Î QHJ�bIj�E>UTJdbIOH@ @TE�hDQH`aE�J�KPO>bcOHJd@TE��[� r Ê
Ê Ï8BDEHC�UT@�KPCFQHGIBDO(CtKPO>ZDU`aQLKPE�CFUTQH@ U�GI_�W
QHhDOHJ�U�bIj�ENEPp5pgEPKRKP_�Q>QHJ�bIj�E>GcE�`aBD@ UTbIUDUTJcKPE�CtW�E�J�KPU�Z(U�CFE�hDUTGFKPCFQLYDUTOHJ�U�E`aQHJ�_�KPE�J�Y(UTOHJ�ENbcOHJ�U�`aEPYcYDU�Z(UTGIBDOHJDUTÅ(U @ U�Q>ÅDOHCFZDOHÈ8UT@D`aQHJ�OLW
CFQLKLOHC\ENZDU�hDCF_dQSbIQ(CFC\OHBDOHJ�KPEO>QSbIQLW
QH@T@TEPKRKPO ] BDE�C�@TQ>`aOLW
UT`aE�J�KPQLYDUTOHJ�ENZDU�`aQLKPE�CFU QH@ U ] QLKRKPCFEPYcYDQLKPO>bcOHJd`aEPYcY�U�GIBDE�bIUTQ�@ UbIj�E>CFUTbIj�UTE�ZDOHJ�O>hDCFQHJ�ZDENB�CFEHbIUTGIUTOHJ�ENE�ZdE�@TEPW
QLKPQ>bcO(`aBD@TE�GIGIU KPq>BDE�C�UT@�GIOH@ @TEPW
QH`aE�J�KPO ]KPCFQHGIBDO(CtKPO ] CFUTÅDQ�@ KPQH`aE�J�KPO ] BDOHGIU YDUTOHJ�QH`aE�J�KPO>ZDE�U�`aQLKPE�CFUTQH@ U Î CFQHhDJDU�BDE�C�C\OLKRKPQH`dE ] h�CFQHJ�ZDUE�@TEPKRKPCFOH`aQHhDJ�EPKPU ] BDUTJ�YDENCFU ÅDQH@ KPQ>bIOHU @TG ] BDU J�YDENhDCFQLp5p�QabIOHUT@TG ] OHBDBD_�CFE>bIOHJzQH@ KPCFEQLKRKPCFEPYcYDQLKP_�CFE ] oD_�QHJ�ZDOSbIU1�>QLWHW
E�J�hDQSbIOHJzE�oD_�U W
QH@TEuJ�KPENbIQHBDQHbIU KPq>BDC\OLp�EHGIGIUTOHJ�Q(@TE KPQH@TENZDQbIOHJ�GcE�hD_�UTCFENhD@TU�GFKPE�GIGIU�CFUTGI_�@ KPQLKVU�bIOHJ�GIE�J�KPU KVU�ZDQH@ @T^ _�GIO>ZDE�U�`aEPYcYDU�GIBDE�bIUTQ�@ U�Z(U�bI_�UDGIOHBDC\QHÏgÈ
 bIÏ8U @�`aOHJ�KPQLKPOHC\ENZDU�bIOH@ KPE�@ @ UDBDE�C�@ UTJ�E�Q>ZDU�KPQHh(@ UTO>@TOHJ�h(U KV_�ZDU J�Q�@TENbIj�E>GIbcE�hD@ UTE�J�ZDO>@ QGI_�bIbcE�GIGIUTOHJ�E>ZDE�@T@TENOHBDEHCFQIYDUTOHJDU�i8GI_D@ @TQ>GIbIO(CtKPQ>ZDE�@T@TENZDUTGIBDOHGIU Y(UTOHJDU�CFUTbIEPW
_�KPENi8B�CFOLWHW
E�Z�EQH@�`aOHJ�KPQHhDh(UTO>ZDE�U�bIOH@ KPE�@ @ UDbIUTCFbIOH@TQHCFU�p�OHCF`aQHJ�Z�OSENBDC\E�ZDUTGIBDOHJ�E�J�ZDO>@TQ�KPE�GFKPQLKPQaBDE�C�UT@KPQHhD@ UTO>ZDE�U�bIOHU @TGIÈ

 ZDÏ8U @�ZDE�`aOH@ U KPOHCFENQH@T@TQ�p\UTQ�`a`aQ>J�E�@�GIEPKRKPO(C\ENZDE�U�C\OLKAKPQH`aU�bIj�E ] bcOHJdbcOH`aBDC\OLW
QIKPQBDCFOLpgE�GcGIUTOHJ�QH@ U KPq>ZDE�CFU W
QHJ�KVENZDQSE�GIB�E�CFUTE�J�YDQ>QHbIoD_�UTGIU KVQ>J�E�@�GIEPKRKPO(CFE ] OHBDEHCFQHJ�ZDOSUTJbIOHJ�ZDU Y(UTOHJDU�Z(U�CFE�@TQLKPU W
Q>QH_cKPOHJ�OH`aUTQ ] GI_dUTGFKPCF_�YDUTOHJDU�Z(UD`aQHGIGIUT`aQ>CFUTbIEPW
_�KLE ] GIbcE�h�@ UTE�J�ZDO>@TQGI_�bIbcE�GIGIUTOHJ�E>ZDE�@T@TENOHBDEHCFQIYDUTOHJDU ] ZDE�U�`aEPYcY(U�ENZDE�@T@TEN`aOHZDQH@ U KPq>Z(U�E�GIEHbI_�YDUTOHJ�E ] EPp5pgEPKRKP_�Q>@TQZDE�`aOH@TU Y(UTOHJ�ENZDE�U�bIQHBDQHJ�J�OHJ�UDUTJ�ZD_�GFKPCAUTQ�@ U�O>ZDU�Q�@ KPCFE>GFKPCF_�KRKP_�CFE>bIO(`aBD@TE�GIGIE>bIj%ECFUTbIjDUTE�ZDQHJ�O>UTJ�KPE�CtW
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 hDÏ8U @�oD_�Q�@ U p\UTbIQLKPOHCFENZDU�BDCFO(ZDOLKRKPU�`aEPKPQH@TGLUTZDE�CF_�CFhDUTbIU�bIjDE ] bIOHJzbIOH`aB�CFOIW
QLKPQ>BDC\OLpgE�GIGIUTOHJ�QH@ U KPqZDE�CFU W
QHJ�KPENZDQSE�GIB�E�CFUTE�J�YDQ>QHbIoD_�UTGIU KPQ>J�E�@�GIEPKRKPOHC\E ] O(BDE�CFQHJ�ZDOSUTJdbIOHJ�ZDU Y(UTOHJDU�Z(UDC\E�@TQLKVU W
QQH_�KPOHJ�OH`aUTQ ] GI_dUTGFKPCF_�YDUTOHJDUDZDU�`aQHGIGIUT`aQ>CFUTbIEPW
_�KPE ] E�GcE�hD_�E>OH@ KPCFEN@TENCFUT@TEPW
QLYDUTOHJDUZDUT`aE�J�GIUTO�J�QH@ U ] BDCFOLW
E>ZDU�JDOHCF`aQH@TENZDU p5p�UTbIOH@ KPq>BDE�C�UT@�bLOHJ�KPCFOH@T@TO>ZDE�@ @TENbIQHCFQLKRKLE�CFUTGFKPUTbIj�E
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E�@ @TO>QHBDBDQHCtKPEHJ�hDOHJ�O>U�@TQLW
OHCFQLKPOHCFU�bIj�E>EHGIE�hD_�OHJ%O>@TQLW
OHCFU�oD_�QH@ U p\UTbIQLKVU�BDE�C�@TQ>bI_�U�E�GIE�bI_�YDUTOHJ�EGIOHJ�OSCFUTbIj�UTE�GFKPENJ�O(CF`aQH@TU�bLOHJ�OHGcbIE�J�Y�E>ENQHZDE�hD_�QLKLENbcQHBDQHbIU KPq�KPE�bIJ�UTbIO>BDCFQLKPUTbIj�E ] bcOH`a_�J�oD_�ENbcOHJ�GcE�hD_�U KPEENbIUTOHÝ
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 s p�QLW�OHC\ENZ�E�U���_�QHZDCFU�bIOH`dBDCFEHGIU�J�E�@ @TQ>GFp�E�CFQ>ZDU�QHBDBD@ U bIQLYDUTOHJ�ENZDE�@�BDCFEHGIE�J�KLENbcO(J�KPCFQLKRKPO>Ý>UTGFKPU KV_DU KPQ@TQ>M�QHGIGIQ>ZDU s GIGIUTGFKPE�J�YDQ Ê QHJ�U KPQHCAUTQ>e���_ s Ê e ] UTJ�KPE�hDCFQLKPU W
Q>ZDE�@ Ê E�CtW
U Y(UTO Ê QHJ�U KPQHCAU O>X�QLYDUTOHJ�QH@TE r  s ZDE�bcOHC\C\E�C\ENZDQH@ m�a hDE�J�J%QHUTO m�n ß n U @�bIOHJ�KPCFUTÅD_�KPO>Q�p�QLW
O(CFE>ZDE�@T@TQ>M�QHGIGIQSÝ p�UTGIGcQLKPO>J�E�@T@TQ>`SUTGI_�CFQ>ZDUØ}/,ãP4�-,75� Ë �,6 QHJ�J�_�E ] BDUTÌd_�JdbIOHJ�KPCFUTÅD_�KPO>ZDU Ø}/,ãP4�-,7�� Ë �,6 ZDQSbIO(CFCFUTGIBDOHJ�ZDEHC\EN_�J�Q>GcOH@TQ�W
OH@ KPQ>QH@ @T^ QLKRKPOZDE�@ @T^ UTGIbICFU Y(UTOHJ�E ] E�J�KPCFQH`aÅDU�BDOHGFKPU�Q>bIQHCFUTbIO>Z�E�@T@TENQLY(UTE�J�ZDE r   
 s ZDE�bcOHC\C\E�C\ENZDQH@ m�a hDE�J�J%QHUTO m�n�n�Ò U @�bIOHJ�KPCFUTÅD_�KPO>Q�p�QLW
O(CFE>ZDE�@T@TQ>M�QHGIGIQSÝNUTJ�bICFE�`dE�J�KPQLKPO>ZDUØ}/,ãP4;��
 Ë 9(< QHJ�J�_�E ] QSbcQHCFUTbIO>ZDE�@�@TQLW
OHCFQLKPO(C\ENQHBDB�QHCtKPE�J�E�J�KLENQH@T@TQ>bIQLKPE�hDOHCFUTQ>ZDE�U���_�QHZDCFU r  
 ¨ �,x}����|L|�xu|�x��H{���²,+¥�8xu�,�,{��\��Â ô,ôDø �5���H���8~�|L�3�8�,~g�N{��3{��%�H|�x���xu�3�5{�«�{��H��{J-�3�8�P|Hx���xu�8~�{�~g���(��x��(|�� õ,ô � ô,ô º���x��H��{��8~�{�° ô,ô ¿ {}�,�+�,x � �H�����D��x}�(|H� ø�ó � ô,ôº��P�3�8�,�({��8~�{����D{�~g~�|��H° ô�ô ¿ {��L{}|L�\���N{}�H��x��8�({�x�x}�(|�� õ � ô�ô ºg�
xu�3° ô�ô ¿ {��P{}|L�\������x���3{��%�H|P{�~¡��|�x�{����,{}|�~gxu�8xu�8~gx�{}�5�3{��L{�~gx��#�H|P�5{���xu��0��({��(|P� �  
 [�Q>M�QHGcGIQ>ZDU s GIGIUTGFKPE�J�YDQ Ê QHJ�U KPQHCFUTQ>BDE�C�U���_�QHZDCFU�Ý>ZDUTGIbIU B(@ UTJ�QLKPQ>ZDQ>QHBDBDOHGIU KPO>CFE�h�OH@TQH`aE�J�KPObIOHJ�bcOHCFZDQLKLO�pgCFQ>@TENfHQ(CtKPU�bIj�ENj�QHJ�J�O>GFKPUTBD_D@TQLKPO>U @�BDCFE�GIE�J�KPE>bcOHJ�KPCFQLKRKPO r  
 ú �\�P¦��3{�|P{}�(�\���8x£{��%xu|P�,{��\x
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 s @�p\UTJ�ENZDU�W
Q�@TOHCFU YcYDQHCFEN@T^ QHBDBDOHCtKPOSZDE�U���_�QHZDCFU�ENUT@D@TOHCFOSGFW
UT@T_�BDBDO>BDCFOLp�EHGIGIUTOHJ�QH@ E>ENBDEHC�`aQHJ�KLE�J�EHCFE>J�E�@KPE�`aBDO>@TQ>@TOHCFO>BDQ(CtKLE�bIUTBDQLYDUTOHJ�ENQHU�BDCFOHbIEHGIGIU�BDC\OHZD_�KRKPU W
U�ENhDE�GFKPUTOHJ�QH@ U ] @TENBDQHCtKPU�bIOHJ�W
E�J�h�OHJ�OGI_�@ @T^ OHBDBDOHCtKP_�J�U KPq>Z(U�p�QLW
OHCFUTCFE>@TQ>CFE�QH@TU YIYDQLY(UTOHJ�ENZDU�QHZ(E�hD_�QLKPUDUTJ�W
E�GFKPUT`aE�J�KVU�p�OHC\`aQLKPU W�U ] QHJ�bIj�ENQLKRKPCFQLW�E�C\GcO@T^ QLKRKVU W
QLY(UTOHJ�ENZDU�BDCFOHhDEPKRKPU�bIOH@T@TE�hDQLKVU�Q�U�BDCFOHhDCFQH`a`aU�EH_�CFOHBDE�U�bcOHJdBDQHCtKPUTbIOH@TQHCFE>CFU p�EHCFUT`aE�J�KPO>QH@�ZDUTQ�@TOHhDOGIOHbIUTQH@TE r   s J�QH@TOHhDO>UT`aBDE�hDJ�O�W
UTE�J�E>QHGIGI_�J�KPO>B�E�C�oD_�QHJ�KPO>bcOHJ�bIEHCFJ�ENU�GIUTGFKPE�`aU�ZDU�bIOH`a_�J�UTbIQLY(UTOHJ�E ] QH@�p�UTJ�ENZ(UKPCFQHGFpgE�CFUTCFE>Q�KPQH@TU�p\UThD_�CFENBDC\OLpgE�GIGIUTOHJ�QH@ U�KP_�KRKPEN@TENbIOHJ�O(GIbIE�J�Y�E>CFE�@TQLKPU W
ENQH@ @T^ UT`aBDCFE�GIQ r   ��_�QHJ�KPO>GcOHBDCFQSUTJ�Z(UTbIQLKPO�W�E�C\CFqSCFE�QH@TU YcYDQLKPONUTJdbIOHEHCFE�J�YDQ>bIOHJdhD@TUDUT`aBDE�hDJDU�QHGIGI_�J�KVU�J�E�@�KVU KPO�@TO ë ?Ai� ]fHCFUT`aQ>fHQHCtKPE ] Z�E�@�BDCFE�GcE�J�KLENbcOHJ�KPCFQLKRKPOSE�p�QLW�OHC\E�J�ZDOa@TQ>BDQHCFU KPq>ZDU�GFW
U @ _�BDBDO>BDCFOLpgE�GIGIUTOHJ�QH@TENZDE�@BDE�C\GIOHJ�QH@TE pgE�`a`aUTJDU @TENJ�E�@ @T^ UT`aBDCFE�GIQ r   
 ¨ ~�{}���t�5�8x���x��,{}|�~��
�3�8�(�����\���D{}�8�N�5�K0�À ¨ ú ¼ � ¹}»�¼ �#� �
~��\~g�,~g�N�8x�| �\�N�
���5�\�(���8�"�,x��5�3{



�F��|P��{}�H�\���+xz�,x������D{��(|L���,x���~gx�|P�(�3{�|P�\� � �c� xu�8~gx����(�
�\x��3����|�xu�
x��3{}|L{}�,�+�£|L�\�Fx�|L�3�§x��8~g��#x�|SOLp�p�CFUTCFE>QHU���_�QHZDCFU�OHBDBDOHCtKP_�J�U KPq>Z(U�p�OHCF`aQLYDUTOHJ�E>J�E�@ @TÆ QH`aÅ(U KPO>ZDE�@ @TE p�UTJ�Q�@ U KPqNZDU�bI_DU�QH@�BDCAUT`aObIOH`a`aQ r  
 ¨ �,x}����|L|�xu|�x��H{���²,+¥�8xu�,�,{��\��Â ô,ôDó �5���H���8~�|L�3�8�,~g�N{}�,�+�,�N{��t{��}��|�x��(��0�À ¨ ú ¼ � ¹%»�¼d-��{}|L�
{�x}�D|�� õDø � ô,ô ºg�
xu���H{}�8~�{��P�3�+���,xu° ô,ô ¿�� �H�#���(��x}�D|�� ó�ø � ô,ô º��,�({�|P{��8~�{��L�3�8�,�,x�° ô,ô ¿{��L{}|L�\���N{}�H��x��8�({�x�x}�D|��"Â ô � ô,ô º��%xu�8~��5° ô,ô ¿ {��P{�|P�\������xu�
�3{��%��|L{�~g��|Hx�{}���,{}|�~¡x��8xu�8~gx{}�5�3{��P{�~¡x��#�H|P�5{���x���0��D{��H|P� �  
 ¨ �,x}����|L|�xu|�x��H{���²,+¥�8xu�,�,{��\��Â ô,ôDø �5���H���8~�|L�3�8�,~g�N{}�,�+�,�N{��t{��}��|�x��(��0�À ¨ ú ¼ � ¹%»�¼d-��{}|L�
{�x}�D|�� öDø � ô,ô ºg�
x}~¡~�{}�8~�{��P�5�8����x�° ô,ô ¿�� �H���H�(��x}�(|H� ø+ô � ô,ô º��L�3�8�,�({��8~�{}° ô,ô ¿ {�P{}|L�\���N{}�H�\xu�8�({�xzx��(|���Â ø � ô�ô º��}x��8~��\�P�5�8����x�° ô,ô ¿ {��L{�|P�\������xu�
�3{��%��|L{�~g��|Hx{}���,{}|�~¡x��8xu�8~gx�{��3�5{��L{�~¡x��#��|L�3{���xu�F0��({��H|P� �  
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 [�Q>ZD_�CFQLKPQ>J%OHCF`aQH@TENZ�E�@�@ QLW
O(CFOSEPp�p�EPKRKPU W
O ] B�E�C�@TQ>hDE�J�EHCFQH@ U KPq>ZDE�@ @TENQLYDUTE�J�ZDENbIOH`a`aEHCFbIUTQH@ U ] Ýp�UTGIGIQLKPQ>UTJ Ü¥à OHCFE>GcEPKRKPUT`aQ�J�QH@ U / 9 Ö ] GIQH@ W
O>oD_�QHJ�KPO>Z�UTGIBDOHGFKPO>ZDQHU�GIE�hD_�E�J�KPU�ZD_�E>bIOH`a`aU r  
 fHE�C�U�ZDUTBDE�J�ZDE�J�KVU�ZDQ>hDE�GFKPOHCFU�ZDUDUT`aB(UTQHJ�KVU�Z(U�Z(UTGFKPCFU Å(_�Y(UTOHJ�ENZDU�bIQHCFÅD_�CFQHJ�KPU�@T^ OHCFQHCFUTO>ZDUD@TQLW
OHCFOSÝp�UTGIGIQLKPO>UTJ Ü¥Ò OHC\ENGcEPKRKPUT`aQHJ�QH@ U r  fHE�C�U�ZDUTBDE�J�ZDE�J�KVU�ZDQ>hDE�GFKPOHCFU�ZDUDUT`aB(UTQHJ�KVU�Z(U�Z(UTGFKPCFU Å(_�Y(UTOHJ�ENZDU�bIQHCFÅD_�CFQHJ�KPE>EHGcbI@T_�GLU W
QH`aE�J�KPEQH_�KPOHGFKPCFQHZDQH@TU�ENBDE�C�U�ZDUTBDE�J�ZDE�J�KPU�ZDQ>QLY(UTE�J�ZDENZDUTGFKPCFU ÅD_�KPCFUTbLU�Z(U�bIQHCFÅD_�CFQHJ�KPE>`aELKPQHJ�O>bcOH`aBDC\E�GcGIO>B�EHCQH_�KPOLKPCFQLYDUTOHJ�EN@T^ OHCFQ(CFUTO>ZDUD@ QLW
O(CFOSÝ�p�UTGIGIQLKPO>UTJ Ü kdOHC\E>GIEPKRKPUT`aQHJ�QH@ U r   
 s ZDE�bcOHC\C\E�C\ENZDQH@ m�a ZDUTbIEH`aÅDCFE m�n�n�Þ BDEHC�U�ZDUTBDE�J�Z(E�J�KPU�ZDQ>hDE�GFKPO(CFU�ZDUDUT`aB(UTQ�JcKPU�Z(U�Z(UTGFKPCFUTÅ(_�Y(UTOHJ�EZDU�bIQHCFÅD_�CFQHJ�KPE>E�GIbI@T_�GIU W
QH`aE�J�KPENQH_�KPO(GFKPCFQHZDQH@TUD@T^ OHCFQ(CFUTO>ZDUD@TQLW
OHCFOSÝ�p�UTGIGIQLKPO>UTJ Ü¥m OHC\EGIEPKRKPUT`aQHJ�Q�@ U r  
 Í QH@TENOHCFQ(CFUTO>GcEPKRKPUT`aQHJ�Q�@TENGIU�CFE�QH@TU YcYDQ>QLKRKPCFQLW
E�C\GIOS@T^ QHGIGIO(CFÅDUT`aE�J�KPO>ZDU�k Ü OHC\ENZDU�BDE�CF`dEHGIGcOCFEPKLCFUTÅD_DU KPO>ZDU�bI_DU�Q�@�KPE�CtYDOSbIOH`a`aQ>Z�E�@T@T^ QHCtK r m�Ü¥à r  
 s ZDE�bcOHC\C\E�C\ENZDQH@ m�a ZDUTbIE�`aÅDCFE m�n�n ß BDEHC�U�ZDUTBDE�J�ZDE�J�KPU�Z(U�bI_DU�Q�@�oD_�QHCtKPO>bcOH`a`dQ>ZDE�@�BDCFEHGIE�J�KLEQHCtKPUTbIOH@TO>@T^ OHCFQHCFUTO>ZDU�@TQLW
OHCFOSÝ�p�UTGIGIQLKPO>UTJ Ü¥à OHC\E>GIEPKRKPUT`aQHJ�QH@ U ] p�E�CF`aOSC\E�GFKPQHJ�ZDOa@T^ QHGIGIOHCFÅDUT`aE�J�KPOZDU�k Ü OHCFENZDU�bI_�U�QH@�bIOH`a`aQ>BDCFEHbcE�ZDE�J�KPE r  Ê E�`aBDC\ENJ�E�@�@ UT`SU KPENZDE�@ @T^ OHCFQHCFUTO>GcEPKRKPUT`aQHJ�Q�@TE ] Ý>bcOHJ�GIE�J�KPU KPO>QH@�ZDQLKPOHCFENZDU�@TQLW
OHCFO>ZDU�bIj�UTE�ZDE�C\EBDCFEHGFKPQLYDUTOHJDU�h(UTOHCFJ�QH@ UTE�CFE>EHbIbIE�Z�E�J�KPU�@TE ß OHC\E r   fHE�C�@TQLW
OHC\OSEPp5pgEPKRKPU W
O>GIU�UTJcKPE�J�ZDE>OHhDJ�UD@TQLW
OHCFOSbIj%ENCFUTbIj�UTE�ZDEN_�J�^ QHBDBD@ UTbIQLY(UTOHJ�ENQHGIGIUTZD_�Q>ENbcOHJ�KPUTJ�_�QPKVU W
QHÈJ�OHJdGIOHJ%O>bcOHJ�GIUTZDE�CFQLKPU�bIO(`aEN@TQLW
OHC\OSEPp�p�EPKRKPU W
O>UT@�KPEu`aBDO>BDEHC�C\E�bIQ(CFGIU�QH@�BDOHGFKPOSZDUD@TQLW
OHCFO ] U�CFUTBDOHGIUUTJcKPE�CF`aE�ZDU�BDC\E�GIU�GIUTQ>QH@ @T^ UTJcKPE�CFJ�OSbIj�E>QH@T@T^ E�GFKPE�CFJ�OSZDE�@T@T^ QLY(UTE�J�ZDQ ] @TENGIOHGFKLENbcOH`aB�CFEHGIE�KPCFQ>@T^ UTJDU Y(UTO>EN@TQ�p�UTJ�EZDE�@ @T^ OHCFQHCFUTO>ZDU�@TQLW
OHCFOShDUTOHC\J�QH@ UTE�CFO r   
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 ?AJzCFE�@TQLYDUTOHJ�ENQH@ @TENBDQHCtKPUTbIOH@ QHCFU�E�GIUThDE�J�YDENZDE�@�GcEPKRKPOHC\E>ZDE�@�bIOH`a`dE�CFbIUTOSENZ�E�@�KPE�C3YDUTQHCAUTO ] QH@�p�U J�ENZDU`aUTh(@ UTOHCFQHCFENUT@�GIE�CtW
U YDUTO>QH@�bLOHJ�GI_�`aQLKPO(CFE ] bcOHJdBDQHCtKPUTbIO(@TQHCFENCFU p�E�CFUT`aE�J�KPO>QHU�p�@T_�GIGIUDZDU�bI@ UTE�J�KPEu@TQ>ENZDU_�KPE�J�YDQ ] QHJ�bIj�ENJ%E�@ @TENGIUTJ�h(OH@TEN_�J�U KPq ] @T^ QLY(UTE�J�ZDQ>BDOLKPC\q>CFUTbIOHC\C\E�C\E ] bIOHJd@TENB�CFO(bIEHZD_�CFENUTJ�ZDUTbIQLKPENJ�E�@GI_�bIbcE�GIGIU W
OSQHCtK r m�m�n QHJ�bcj�ENBDEHC�GIUTJ�hDOH@TEN_�JDU KPq>BDCFOHZD_�KRKVU W
ENE KLE�J�_�KPOSbIOHJ�KPOSZDE�@ @TENE�GIUThDE�J�YDENZ�E�U@TQLW
OHCFQLKPOHCFU ] QH@T@TENGIE�hD_�E�J�KPU�p�OHC\`aENZDU�QHCtKPUTbIOH@TQLY(UTOHJ�ENZ�E�@ @T^ OHCFQ(CFUTO>GIEPKRKPUT`aQHJ�QH@TENZ(U�@TQLW
OHCFO�á  Q r m Ï Ü¥à OHC\E>GIEPKRKPUT`aQHJ�QH@ U r   Ê U�CFE�QH@ U YcYDQ>`aE�ZDUTQ�J�KPEN@TQ>bIOHJ�bIEHGIGIUTOHJ�ENZDU�`aEPYcYDQ>hDUTOHCFJ�QLKPQ>ZDU�CFUTBDOHGIO>UTJdbIOHUTJ�bIU ZDE�J�YDQbIOHJd@TQ>bIj�UT_�GI_�CFQ>UTJ�p�CFQHGIEPKRKPUT`aQHJ�Q�@TENBDCFEPW
UTGFKPQ>ZDQH@ @TENJ�OHCF`dEN@TOHbIQH@TUDUTJ�W�UThDOHCFE ] E>BDE�C�@TECFEHGFKPQHJ�KPU Ü OHCFE>`aE�ZDUTQHJ�KPE>@TQ>bIOHJ�bIE�GcGIUTOHJ�ENZDU�_�J�^ _�@ KVE�CFUTOHC\EN`dEPYcYDQ>hDUTOHCFJ�QLKPQ>Q�KP_�CFJ�OGIEPKRKPUT`aQHJ�Q�@TE r  Í E�J�_�KPOSbIOHJ�KPOSZDE�@T@TENQHGIBDUTCFQLYDUTOHJDU�ZDE�UD@TQLW
OHCFQLKPOHCFU�ZDU�_DGI_�p�CF_�UTCFENZDU�_�J�Q>ZDE�@ @TEN`aELYcYDEhDUTOHCFJ�QLKPENbcOHJ�hDUT_�JcKPQH`aE�J�KPENQH@T@TQ>ZDOH`aE�J�UTbIQ ] @TENBDQHCtKPUDbIOHJ�bcO(CFZDQHJ�O>ZDU�bIO(GFKPU KP_DUTCAENQ>@TU W
E�@ @TOKPE�C\CFU KPOHCFUTQ�@TEN@TENM�OH`a`aUTGIGIU OHJ�U�fHQHCFU KPEPKVUTbIj�ENQH@�p�UTJ�ENZ(U�bIEHCFbIQ(CFE>QHZDE�hD_�QLKPE>GcOH@T_�Y(U OHJ�U r  X�E�@T@TENQLY(UTE�J�ZDENOSJ�E�@T@TENGIUTJDhDOH@TEN_�J�U KPq>ZDEu@ @TENGFKPE�GcGcE ] J�OHJdGIOHhDh�EPKRKPE>QH@ @TQ>Z(UTGIbIUTB(@ UTJ�Q@TE�h(UTGI@TQPKVU W
Q>GI_�@ @T^ OHCFQHCFUTO>ZDU�QHBDE�CtKP_�CFQSE>bIj�UT_�GI_�CFQ>ZDE�U�J�E�hDOLYDU ] J�E�@ @TENoD_�QH@ U�i8BDCAU `aQZDE�@ @T^ E�J�KPCFQLKPQ>UTJ�W
UThDOHCFENZDE�@�BDCFEHGcE�J�KPENbcOHJ�KPCFQLKRKPOSi8@T^ O(CFQHCFUTO>ZDU�@TQLW
OHCFOSGIEPKRKPUT`aQHJ�QH@TENE�CFQZDUTGFKPCAUTÅD_DU KPO>U J Ò hDUTOHCFJDU ] CFEHGFKPQHJ�O>UT`a`a_�KPQLKPEN@TENGIU KP_�QPYDUTOHJDU�Z(U�p�QLKRKPO>E�GIUTGFKPE�J�KPU r  X�E�hD@TU�Q�@ KPCAU�bIQHGIU ] ENGcE�`aBDC\ENbcOHJzCFU p�E�CFUT`aE�J�KPO>QH@T@TENQLYDUTE�J�ZDENO>QSGIUTJ�hDOH@TEN_�JDU KPqNZDE�@ @TEGFKPE�GcGIE>J�OHJdGcOHhDh�EPKRKPENQH@T@TQNZDUTGIbIUTB(@ U J�QN@TE�hDUTGL@TQLKVU W
Q>GI_�@ @T^ OHCFQHCFUTO>ZDU�QHBDE�CtKP_�CFQSE>bIj�UT_�GI_�CFQZDE�U�J�E�hDOLYDU ] @TENBDQHCtKPU�bIOHJ�bIOHCFZDQHJ�OSZDU�E�GIQH`aUTJ�QHCFENi8UTJdGIE�Z�ENZDU�M�OH`a`aUTGIGIUTOHJ�E>ZDU�bI_DU�Q�@�?F?bIOH`a`aQ>Z�E�@T@TQ>BDCFE�GIE�J�KLEN@TEPKRKPEHCFQ>Q r m Ï8i8@TQ>BDCFQLKPUTbIQ>CFE�QH@TU YcYDQPY(UTOHJ�ENZDE�@T@TQ>GIEPKRKPU `aQHJ�Q@TQLW
OHCFQLKPU W
Q>ZDU Ü¥à OHCFEN`dEHZDUTQHJcKPEN@TQ>bIOHJ�bIEHGIGIUTOHJ�ENZDU�_�J�^(UTJ�KPE�CFQ>hDUTOHCFJ�QLKPQ>ZDU�CFU BDOHGcO r  Q r k�Ï Ü¥à O(C\ENGcEPKRKPUT`aQHJ�Q�@ UDbIOHJzOHBcYDUTOHJ�ENE�Za_�KPUT@ U YcYDO>ZDU�p\@TE�GIGIUTÅ(U @ U KPq r   X�E�@�bIQHGcO>UTJdbI_�UD@T^ QLY(UTE�J�ZDQ p�QHbIbIUTQ>CFUTbIO(CFGcO>QH@�GIUTGFKPE�`aQ>ZDU�p�@TE�GIGIUTÅ(U @ U KPq>BDCFEPW
UTGFKPOSZDQH@ @T^ QHCtK rm k à ] U @�`aOHJ�KPENO(C\ENZDU�BDE�C\`aE�GcGIU�ZDU�bI_DU�Q�@�?F?�bcOH`a`dQ>ZDE�@T@T^ QHCtK r m�Ü¥à GIQHCFq ] B�E�C#@T^ QHJ�J�O>Z(UCFU p�E�CFUT`aE�J�KPO ] UTJ�bIC\E�`aE�J�KPQIKPO>ZDU�OLKRKPOSOHC\E r ?A@�GI_�ZDZDEPKRKLO>`dOHJ�KPE>OHC\E>GIQHCFqSZDUTGIbIUTB(@ UTJ�QLKPO>bIOHJU�bICFU KPE�CFU�EN@TEN`aOHZDQH@ U KPq>BDCFEPW
UTGFKPENZDQH@T@T^(QHCtK r m�Ü¥à r  
 ÅDÏ8l n OHC\E>GIEPKRKPUT`aQHJ�QH@ U r   Ê U�CFE�QH@ U YcYDQ>QLKRKPCFQLW
E�CFGcO>@T^ Q(GIGIO(CFÅDUT`aE�J�KPO>ZDU�l Ñ OHC\ENZDU�BDE�CF`dEHGIGcO>C\EPKPCFUTÅD_�U KPO>Z(U�bI_�U

	 � �
� � � 
 �

bcOH`a`aQ>Z�E�@T@T^ QHCtK r m�Ü¥à r  [�E>CFUT`aQHJ�E�J�KPU�OHCFENZDU�bI_�U�QH@ @T^ QHCtK r m�Ü¥à ] GcOHJ�O>ZDUTGIbIUTBD@ U J�QLKPENbcOHJdU�bICFU KPE�CFU�EN@TEN`dOHZDQH@ U KPqBDCFEPW
UTGFKPE>ZDQH@ @TO>GFKPE�GcGIOSQHCtKLUTbIOH@TO ] p�E�C\`aQ>C\E�GFKPQHJ�Z�O>@T^ QHBDBD@ UTbIQHÅ(U @ U KPq>ZDE�@ @T^ QHCtK r m k à r  
 bIÏ8l ß O(C\ENGcEPKRKPUT`aQHJ�Q�@ U r   Ê U�CFE�QH@ U YcYDQ>QLKRKPCFQLW
E�CFGcO>@T^ Q(GIGIO(CFÅDUT`aE�J�KPO>ZDU Þ kdOHC\ENZDU�BDE�CF`dEHGIGcO>C\EPKPCFUTÅD_�U KPO>ZDE�@ @TENoD_�Q�@ Um�Ñ QH@�BDCFUT`aO>bIOH`a`aQ>Z�E�@T@T^ QHCtK r m�Ü¥à E Ò�Ñ QH@�GIE�bcOHJ�ZDO>bcOH`a`aQ>Z�E�@T@T^ QHCtK r m�Ü¥à r  [�E>CFUT`aQHJ�E�J�KPU�OHCFE>GIOHJ�OSZDUTGIbIUTBD@ U J�QLKPENbIOHJdU�bICFU KPE�CFU�E>bIOHJd@TEN`aOHZDQH@TU KPq>ZDE�@ @T^ QHCtK r Ñ ß ]Ê E�bcOHJ�ZDQ>fHQ(CtKPE ] pgE�CF`aQSC\EHGFKPQHJ�ZDO>@T^ QHBDBD@ UTbIQHÅ(U @ U KPq>ZDEu@ @T^ QHCtK r l Ò ] Ê E�bcOHJ�ZDQ>fHQHCtKLE r  
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 �uE�CF`dOSCFEHGFKPQHJ�ZDO>oD_�QHJ�KPOSBDCFEPW
UTGFKPO>ZDQH@�BDCFUT`aO>bcOH`d`aQ>ZDE�@T@T^ QHCtK r m�m�Ò ] @TENQLYDUTE�J�ZDENbIj�EE�GcE�C\bIU KPQHJ�O>@T^ QLKRKVU W�U KPq>Z(U�W
E�J�ZDU KPQ>Q�@�BD_�ÅDÅ(@ UTbIO>J�E�U�hDCFQHJ�ZDU�`aQHhDQLYcY(U JDU ] `aQHhDQLYcY(UTJDU�Q>BDCFEPYcYDO_�JDUTbIO ] GI_�B�E�CF`dEHCFbIQLKPU�QH@ U `aE�J�KPQHCFU ] bIQHGIj?f bIQHC\Ctñ.E>UTBDE�CF`aE�C\bIQLKPU�CFE�QH@TU YIYDE�CFQHJ�J�O>@T^ QHCtKPUTbIOH@TQLY(UTOHJ�EZDE�@ @�^ OHCFQ(CFUTO>`aE�ZDUTO>GcEPKRKPUT`aQHJ�QH@TENZ(U�l ß OHC\E ] _�KPUT@ U YcYDQ�J�ZDO>@TE Ò�Ñ O(CFE>ZDU�BDE�CF`dE�GcGIU�Z(U�bI_�UQH@ @T^ QHCtK r m�Ü¥à ] KPEHCtYDOSbIOH`a`dQ ] E>@TEN_�@ KPE�CFUTOHCFU m�Ñ OHCFE>ZDUDbI_�U�QH@�GI_�bIbIE�GIGIU W
O>oD_�Q(CtKLO>bcOH`a`aQ>Z�E�@T@T^ QHCtK rm�Ü¥à r  
 



Ê OHJ�O�pgQLKRKPU�GIQH@ W�U�h(@ U�QHbIbIOHC\ZDU�QLY(UTE�J�ZDQ�@ U�W�UThDE�J�KVU�U Jd`aQLKPE�CFUTQ>QH@ @TQ>ZDQLKPQ>Z(U�GFKPUTBD_D@ Q>ZDE�@�BDCFEHGIE�J�KLEbIOHJ�KPCFQLKRKPO r  
 fHE�C�@TENQLYDUTE�J�ZDENbIj�E>EHGIEHCFbcU KPQHJ�ON@T^ QLKRKVU W�U KPq>Z(U�W
E�J�ZDU KPQNQH@�BD_�ÅDÅ(@ UTbIO>GIEHbIOHJ�ZDOS@TE KPUTBDO�@TOHhDUTENZ(U�bI_�UQH@�BDCFUT`aO>bIOH`a`aQ>Z�E�@�BDCFEHGIE�J�KPE>QHCtKPUTbIOH@TO ] bIj%ENQH@T@TQNZDQLKPQ>ZDU�E�J�KPCFQLKPQ>UTJ�W�UThDOHCFE>ZDE�@�BDCFEHGIE�J�KPEbIOHJ�KPCFQLKRKPOSJ�OHJdQHBDBD@TUTbIjDUTJ�ON@T^ QHCtKPUTbIOH@TQLY(UTOHJ�ENZDE�@ @�^ OHCFQHC\UTO>`aE�ZDUTO>GIEPKRKPUT`aQHJ�QH@TENZ(U�l ß OHC\ENU W
UBDCFEPW
UTGFKPQ ] KPQH@TE>CFE�hDUT`aEN`dE�ZDUTO>GIEPKRKPUT`aQHJ�QH@TENGIQHCFq>Q(BDBD@ UTbIQLKPO>Q>ZDE�bcOHC\CFEHC\ENZDQH@ m�a hDE�J�J�QHUTO m�n�n�Ñ ]p�QLKRKPENGIQH@ W
E>ELW
E�J�KP_�QH@ U�Z(U W
E�C\GIE>BDQLKRKP_�U Y(UTOHJDU�CFE�QH@ U YcYDQPKPENQ>@TU W
E�@ @TO>QLY(UTE�J�ZDQ�@TE r  
 fHE�C�@TENbIQLKLE�J�ENZDU�ZDUTGIbIOH_�J�K bIj�E>OHbcbI_�BDUTJ�O>BDU ÌdZ(U Ü¥à�à ZDUTBDE�J�ZDE�J�KVU�@T^ QHBDB(@ UTbIQLY(UTO�J�ENZDE�@�BDCFUT`aObIOH`a`aQ>ZDU�bI_�U�QH@�BDCFE�GIE�J�KLENQ(CtKPUTbIOH@TO>QLW�W
EHCFC\q>bcOHJd@TQ>GIE�hD_%E�J�KPENh�CFQHZD_�QH@ U KPq�á

 i8ZDQH@ m�a @ _�h(@ UTO m�n�n�Ñ ZDUTGFKVCFUTÅD_�Y(UTOHJ�ENZDE�@ @T^ OHCFQHCFUTO>ZDU�@ QLW
O(CFO>`dE�ZDUTO>GcEPKRKPUT`aQHJ�Q�@ ENGI_dl n O(CFE>QLKRKPCFQLW�EHCFGcO@T^ QHGIGIOHCFÅDUT`aE�J�KPO>ZDU�l Ñ O(CFE>ZDU�BDE�CF`aEHGIGIU�CFEPKLCFUTÅD_DU KVU�Z(UDbI_�U�QH@ @�^ QHCtK r m�Ü¥à È  i8ZDQH@ m�a @ _�h(@ UTO m�n�n�Þ ZDUTGFKVCFUTÅD_�Y(UTOHJ�ENZDE�@ @T^ OHCFQHCFUTO>ZDU�@ QLW
O(CFO>`dE�ZDUTO>GcEPKRKPUT`aQHJ�Q�@ ENGI_dl ß O(CFE>QLKRKPCFQLW�EHCFGcO@T^ QHGIGIOHCFÅDUT`aE�J�KPO>ZDU�_�@ KPE�CFUTO�CFU�l Ñ OHC\ENZDU�BDE�CF`dE�GcGIU�CFEPKLCFUTÅD_DU KVU�Z(U�bI_DU�Q�@ @T^ QHCtK r m�Ü¥à Î BDE�C�bIOH`aBD@TE�GcGIU W
E Þ kOHC\E�Ï r   
 Ê OHJ�O�pgQLKRKPE>GIQH@ W
ENELW
E�J�KP_%QH@ U�Z(U W
E�CFGIE>BDQLKRKP_�U Y(UTOHJDU�CFE�QH@ U YIYDQLKPENQ>@ U W
E�@ @TO>QLYDUTE�J�ZDQ�@TE r  
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 [�^ ELW
E�J�KP_�QH@TE W
Q(CFUTQLY(UTOHJ�ENZDE�@ @T^ QHCtKPUTbIOH@TQLY(UTOHJ�ENZDE�@ @T^ OHCFQHC\UTO>U JdQLKRKPO ] KPCFQ>oD_%E�@ @TENBDCFELW
UTGFKPENQH@BDCFEHbIE�Z�E�J�KPENQ(CtK r m�m�Ñ ] bIj%ENZ�EPW
E>EHGIGcE�C\E>C\E�QH@ U YcYDQLKPQNZDQH@�ZDQLKPOHCFENZDU�@TQLW
OHCFOSQHC\`aOHJ�U YcYDQHJ�ZDON@TEUTGFKPQHJ�YDENZDE�@�BDE�CFGcOHJ�QH@TENbIO(Jd@TENE�GIUThDE�J�YDENZDE�@T@T^ QLY(UTE�J�ZDQ ] GIQ(CFq>bcOH`a_�J�UTbIQLKPQ>E�J�KPC\O>UT@�l àJ�OLW
E�`aÅ�CFE>ZDU�bIUTQHGIbI_�JdQHJ�J�O ] ZDQH@�ZDQLKPOHC\ENZDU�@TQLW
OHCFOSQHU�Z(UTBDE�J�ZDE�J�KVU�U J�KPE�CFE�GcGIQLKPU�GIEHbIOHJ�Z�O>@TE`aOHZDQH@ U KPq>Z(U�bI_�U�Q�@�GI_�bIbIE�GcGIU W
O>QHCtK r m k ß ] ENbcOHJ�KPEHGFKL_�QH@T`aE�J�KPE ] BDE�C�UTGIbICFU KRKPO ] Q(@ @T^ É�GIGIEHCtW
QLKLOHCFUTOZDE�@ @TQ>BDCFOLW
UTJ�bIUTQ>Z(U�bIOH`aBDELKPE�J�YDQ ] ZDU�bI_�U�Q�@ @T^ QHCtK r k à ] KPCFQH`aU KPEN@TQ>bIOHC\CFUTGIBDOHJ�ZDE�J�KPE s GcGIO(bIUTQLY(UTOHJ�EKPE�C\CFU KPOHCFUTQ�@TENQHZDE�C\E�J�KPE>QH@ @TQNM�OHJ�pgbIOH`a`dE�C\bIUTO r  
 [�^ QHCtKPUTbIOH@TQLYDUTOHJ�ENZDE�@ @T^ OHCFQHCFUTO>GcEPKRKPUT`aQHJ�Q�@TENBDCFEHGIbcE�@ KPQ>QLW
CFq�W
UThDOHCFENZDQH@ m�a h�E�J�J�QHUTO>ZDE�@ @T^ QHJ�J�OGI_�bIbcE�GIGIU W
OSE ] QH@�p�UTJ�ENZDU�p\QLW
O(CFUTCFEN@TQ>CFE�QH@TU YcYDQLY(UTOHJ�ENZDU�_�J�Q>CFE�QH@TENBDCFOHh�CFQH`a`aQIYDUTOHJ�ENZDE�@ @TQZDUTGFKPCAUTÅD_�Y(UTOHJ�ENZDE�@ @T^ OHCFQ(CFUTO ] QLW
CFq�W
QH@TUTZ(U KPq>QHJ�J�_�Q r  
 X�E�@�bIO(CFGcO>Z�E�hD@ UDUTJ�bIOHJ�KPCFUDZDU�bI_DU�Q�@ @T^ QHCtK r k à ] U�ZDQLKPU�Q�hDhDCFE�hDQLKPU�CFE�@TQLKPU W�U�Q�@ @T^ QHBDB(@ U bIQLYDUTOHJ�ENZDUoD_�QHJ�KPO>GIOHB�CFQ ] Q(CtKPUTbIOH@TQLKVU�BDE�C�GcEPKRKPOHC\E ] GIQ(CFQHJ�J�OSOHh�hDEPKRKPO>ZDU�UTJ�p�OHCF`aQLYDUTOHJ�ENQH@ @ E>É�CFhDQHJ�U YcYDQLY(UTOHJDUÊ UTJ�ZDQHbIQ�@ U�QHJ�bIj�ENQH@�p\UTJ�ENZDU�bIOHJ�GIE�J�KPUTCFENUT@�bIOHJ�p�CFOHJ�KPOaZDU�bI_DU�Q�@ @T^ _D@ KVUT`aO>bIQHBDOLW�E�C\GIO>Z�E�@T@T^ QHCtK r Ñ r  
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 �uQLKRKPO>GIQH@ W
O>UT@�bIOHJ�p�CFOHJ�KPOSUTJd`aQLKPE�CFUTQ>BDC\EPW
UTGFKPO>UTJdGIEHZDENZDU�bIOHJ�KPCFQLKRKPQLYDUTOHJ�ENQLYDUTE�J�ZDQH@TENZDQH@ @T^ QHCtK rm�à ] BDEHC�p�Q(C
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OHCFO�p�UTGIGIE�C\qShD@ U�OHCFQHCFU�ZDUD@TQLW
OHCFO>Q(CF`dOHJ�U YIYDQHJ�ZDO>@TENUTGFKPQHJ�YDENZDE�@�B(E�C\GIOHJ�QH@TENbcOHJd@TEE�GIUThDE�J�YDENZ�E�@ @T^(QLYDUTE�J�ZDQ r  
 s U�GIE�J�GIU�ZDE�@ @T^ QHCtK r m kdZDE�@�� r 
 r m�à GIEPKRKLE�`aÅDC\E m�n k�l ] J r m�n�Ò�Ò*/ 9 Ö ] @T^ QHCtKPUTbIOH@TQLY(UTOHJ�ENZDE�@ @T^ OHCFQ(CFUTOZDUD@TQLW
OHCFO>Z�EPW�E>CFUTGI_�@ KPQHCFENZDQ>QHBDBDOHGIU KPQ�KPQHÅDE�@ @TQ>bIOH@T@TO�bIQLKPQ>UTJdBDOHGIU Y(UTOHJ�ENÅDE�J�W
UTGIUTÅ(U @TENQ�KP_�KRKPO>U @BDE�C\GIOHJ�QH@TENUTJ�KPE�CFE�GcGIQLKPO r  
 



Ç @ U�OHCFQHCFU�ZDU�@TQLW
OHCFO>BDC\QLKPUTbIQLKPU�J�Eu@ @T^ QLY(UTE�J�ZDQ>ZDEPW
OHJ%OSE�GIGcEHCFE>bcOH`a_�J�UTbIQLKVU�Q>bI_�C\Q>ZDE�@�ZDQLKPOHC\ENZDU@TQLW
OHCFO>QH@T@T^ ?AGIB�EPKRKPOHCFQLKLO>Z�EH@�[�QLW
OHC\O r  
 þVþVþVþVþVþVþVþVþVþVþVþVþVþVþVþVþVþVþVþVþVþVþVþVþVþVþVþVþVþVþVþVþVþVþVþVþVþ

 / 9 Ög�,E�h r B�E�C�@T^ QHBDBD@ UTbIQLY(UTO�J�ENZDE�@�� r 
 r [ r m�Ò `aQHCtY�O m�n k�l ] J r Ñ�n k ] C\E�@TQLKVU W
O>QH@ @TQN@ UTCFJDU KPQLY(UTOHJ�EZDE�@ @T^ OHCFQHCFUTO>ZDU�@TQLW
OHCFOSBDEHC�hD@ U�OHBDE�CFQHU�E�ZaUT`aB(UTE�hDQLKPU�Z(E�@ @TENQLYDUTE�J�ZDENUTJ�ZD_�GFKPCAUTQ�@ U�O>bIOH`a`dEHCFbIUTQH@ U ]QHBDBDCFOLW
Q(C\O>bcOHJX� r 
 r m�à GcEPKRKPE�`aÅ�CFE m�n k�l ] J r m�n�Ò�Ò Î Ç r � r k ß GcEPKRKPE�`aÅ�CFE m�n k%ldJ r k�k ß Ï r Q(CtK rm k¥á,^ ?AJdOHhDJ�U�QLYDUTE�J�ZDQNUTJ�Z(_�GFKPCFUTQ�@TENOSbIOH`a`dEHCFbIUTQH@TENENUTJdOHhDJ�U�Q�@ KPCFO>@T_�OHhDO>ZDUD@ QLW
O(CFOSGIOHhDh�EPKRKPOQH@ @TENZDUTGIBDOHGIU Y(UTOHJDU�ZDEu@�BDCFE�GcE�J�KPE>CFE�h�OH@TQH`aE�J�KPO ] Z�OLW�C\q>E�GcGIEHC\E>E�GIB�OHGFKPO ] UTJd`aO(ZDO�p�Q(bIU @T`aE�J�KPEW
UTGLUTÅ(U @TENENUTJd@T_�OHhDO>QHbIbIEHGcGIUTÅ(U @TENQ�KP_�KRKVU�U�Z(UTBDE�J�ZDE�J�KVUDUTJ�KPE�CFE�GIGIQLKPU ] @T^ OHCFQ(CFUTO>ZDU�@TQPW
OHC\OSbIOHJd@TEUTJ�Z(UTbIQLY(UTOHJDU�ZDEu@ @T^ OHCFQ>ZDU�UTJDU YDUTO>ENZDU�KPE�CF`aUTJ�ENZDUD@TQLW
OHC\O r ZDE�@�BDEHCFGcOHJ�QH@TENOHbcbI_�BDQLKPOSENZDE�@T@T^ OHCFQSEZDE�@ @TQ>ZD_�CFQLKPQ>ZDE�hD@ U�U J�KPE�CtW�QH@ @ U�Z(U�CAUTBDOHGIO>Q(bIbcOHCFZDQLKPU�ZD_�CFQHJ�KPENUT@�BDE�CFUTOHZDO>ZDUD@TQLW
OHCFO r  ��_�QHJ�ZDO>@T^ OHCFQ(CFUTO>J�OHJzÝNbcOH`a_�J�ENB�E�C
KP_�KRKPO>U @�BDE�CFGcO(J�QH@TE ] @TENU J�Z(UTbIQLY(UTOHJDU�ZDU�bI_DU�Q�@�bIOH`a`aQBDCFEHbIE�Z�E�J�KPENZ�OLW�CFQHJ�J�OSE�GcGIEHCFE>CFUTBDOHCtKPQLKPE>GI_�@T@T^ OHCFQHCFUTO>ZDUD@TQLW
OHCFOSBDEHC�CFE�BDQ(CtKPOSOSbIQLKPE�hDO(CFUTQBDCFOLpgE�GcGIUTOHJ�QH@TENO>BDEHCFGcOHJ�QH@TE r  ��_�QHJ�ZDO>UT@D@TQLW
OHCFOSÝNZDUTGIUT`SBDE�hDJ�QLKPO>QSGIoD_�QHZDC\E ] Z�OLW�CFQHJ�J�OSCFUTBDOHCtKPQHCFGIU�@TENUTJ�Z(UTbLQLYDUTOHJDUGI_�QHbIbcE�J�J�QLKPENB�E�C�bIUTQHGIbI_�J�Q>GIoD_�QHZDCFQ r  ��_�QHJ�ZDO>J�OHJzGIUTQ>BDOHGIGIUTÅDU @ E>E�GIB�OHC\CFE>@T^ OHCFQ(CFUTO>J�E�@�BDOHGFKPO>ZDU�@TQLW
OHCFOSBDEHC�E�GIGcEHCFESoD_�E�GFKPOE�GcE�C\bIU KPQLKPO>QH@ @T^ QHBDE�CtKPO ] ZDOIW
CFqSE�GcGIEHC\ENUTJdOHhDJ�U�bIQHGIOSE�GIB�OHGFKPOSJ�E�@�@T_�OHhDO>ZDOLW�E�W
UTE�J�ENEHGIE�hD_�U KPQ>@TQBDQHhDQ r  [�^ O(CFQ(CFUTO>ZDUD@TQLW
OHCFO ] p�UTCF`aQLKLO>ZDQH@�ZDQLKPOHC\ENZDU�@TQLW
OHCFOSOSZDQ>_�JdGI_�O>@TE�hDQH@TENCFQHBDBDC\EHGIE�J�KPQHJ�KPE ] GIQ(CFqKPCFQHGI`dE�GIGcO>QH@�bcOH`aBDEPKLE�J�KPENM�UTCFbcOH@TO>ZDE�@T@T^ ?AGIBDEPKRKPO(CFQLKLO>ZDE�@T@T^(?AJ�ZD_�GFKPCFUTQ>ENZ�E�@�?F[�QLW
O(CFO ] QH@�oD_�QH@TEGIQHCFQHJ�J�OSQHJ�bIj�E>bIOH`a_�J�UTbIQLKPE KP_�KRKPEN@TENGI_�bcbIEHGIGIU W
E>`aOHZDU p�UTbIQLY(UTOHJDU r  Ê _�@D@ UTÅDCFO>BDQHhDQ r W
UTZDUT`aQPKPO>ZDQH@ @T^ ?AGFKPU KP_�KPO>QHGIGIUTbI_�CFQLYDUTOHJ�UDUTJ�p�OHCtKP_�JDU�O>ZDQH@ @T^ ?AGFKPU KP_�KVO>ZDU�BDCFEPW
UTZDE�J�YDQGIOHbIUTQH@TENGIE>@T^ QLY(UTE�J�ZDQ>J�OHJzÝNGcOHhDhDEPKRKPQSQH@ @TQN@TE�hDhDENUTJ�p�OHCtKP_�J�U�ZDE�hD@ U�OHBDE�CFQHU�GI_�@D@TQPW
OHC\O ] ZDELW
EE�GIGcEHCFE>J�OLKPQLKPO ] hDUTOHCFJ�QH@T`aE�J�KPENB�E�C�bIUTQHGIbI_�Jd@TQLW
OHCFQLKLOHC\E r UT@�J�_�`aE�CFO>ZDU�OHC\ENZDU�@ QLW
O(CFOGFKPCFQHO(CFZDUTJ�QHCFUTO r ZDUTGFKVUTJ�KPQH`SE�J�KPENZDQ>oD_%E�@ @TENZDE�@T@TENOHCFESJ�OHCF`aQH@TU r fHE�C�OHhDJ�U�BDE�CFUTOHZDO>ZDU�BDQHhDQ>GI_�KPQH@TE@ UTÅDCFO>ZDEPW�E>CFUTGI_D@ KPQHCFENZDUTGFKPU J�KPO>@T^ UT`aBDOHCtKPO>BDQHhDQLKPO>B�E�C�@TENOHC\ENJ%OHCF`aQH@TU�Z(UD@TQLW
OHCFOSZDQ>oD_�E�@T@TOBDQHhDQLKPO>BDEHC�@TQLW
O(CFOSGFKPCFQ(OHC\ZDUTJ�QHCAUTO r  ?A@�@ UTÅDCFO>BDQHhDQ>ZDELW
E>EHGIGcE�C\ENBDC\EHGIE�J�KPQLKPOSQHZaOHhDJ�U�CFUTbIj�UTE�GFKPQ>ZDE�hD@ UDUTGIBDEPKRKPOHCFU�E pg_�J�Y(UTOHJ�QHCFUUTJ�bIQHCFUTbIQLKVU�ZDEu@ @TQ�W
UTh(U @TQ�J�YDQ�e
 þVþVþVþVþVþVþVþVþVþVþVþVþVþVþVþVþVþVþVþVþVþVþVþVþVþVþVþVþVþVþVþVþVþVþVþVþVþ
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 s @�BDE�CFGIOHJ�QH@TENBDC\E�B�OHGFKPOSQH@T@TQ>Z(UTCFEPYDUTOHJ�E KPE�bIJ�UTbIQ>O>Q(`a`aUTJDUTGFKPCFQLKVU W
Q>ZDE�@ @T^ QLY(UTE�J�ZDQ>O>ZDU�_�JCFE�BDQ(CtKPO>ZDU�EHGIGIQSbIOHJd@TQ>ZDU CFEPKRKPQSCFEHGIBDOHJ%GIQHÅDU @ U KPq>ZDE�@ @T^HQHJ�ZDQH`aE�J�KPO>Z�E�U�GIEHCtW
U Y(U�i8E>bIUTOHÝNUhDE�C\E�J�KPU ] U�Z(UTCFEPKRKPOHCFU�KPE�bIJ�UTbIU�O>QH`a`aUTJDUTGFKPCFQLKVU W�U ] U�bIQHBDUD_�p5p�UTbIUTO>E�ZaU�bIQHBDU�CFE�BDQHCtKPOSbIj�EBDQHCtKPE�bIUTBDQHJ�OSE�bIbcEPYDUTOHJ�QH@ `aE�J�KPENQH@T@TQ�W
E�J�ZDU KPQ>O>QH@D@ QLW
O(CFO>`dQHJ�_�QH@TENi8bIj�ENB�EHC�UT@�KPE�`aBDOJ�E�bIEHGIGIQ(CFUTO>QH@�CFE�h�OH@TQHCFE pg_�J�Y(UTOHJ�QH`aE�J�KPO>ZDE�U�GIEHCtW
U YDU�QHZaE�GIGcO>QLp5p�UTZDQLKPU ] BDCFE�GFKPQSGIEHCtW
U YDUTO>QHJ�bIj�Ep�_�OHCFU�ZDE�@T@T^ OHCFQHCFUTO>J�OHC\`aQH@TENZDUD@TQLW
OHCFOSJ�OHJzÝNZDOIW
_�KPOSQH@TbI_�JdbIOH`aBDE�J�GIOSGIB�E�bIUTQH@ ENGIQH@ W
O>B�EHC�UGIEHCtW
U Y(U�ZDU�J�OLKRKPENO>J�E�U�hDUTOHCFJ�U�p�E�GFKPU W
U�BDE�C�U�oD_�Q�@ U�GIQHCFQHJ�J�O>CFUTbIOHJ�O(GIbIUT_�KVUDU�GIE�hD_%E�J�KPU�KPCFQLKRKPQH`aE�J�KPUÐá

 i8@TQ>GIOH@TQ>`aQHhDh(UTOHCFQLYDUTOHJ�E>ZDE�@�l à�3 GI_�@T@TQ>oD_�OLKPQ>OHCFQ(CFUTQ>ZDE�@ @TQ>J�OHCF`aQH@TENCFEPKLCFUTÅD_cYDUTOHJ�ENZDU�bI_DUQH@ @T^ QHCtK r m ß Ò ] BDEHC�@TE>OHC\ENB�CFEHGFKPQLKPENZDU�ZDOH`dE�J�UTbIQHÈ  i8@TQ>oD_�OLKPQ>OHCFQ(CFUTQ>ZDE�@ @TQ>CFELKPCFUTÅD_�Y(UTOHJ�ENZDU�p�QLKRKPO>ZDU�bI_DUDQH@ @T^ QHCtK r m ß Þ ] EN@TQ>`aQHhDhDU OHCFQLYDUTOHJ�ENZ�E�@l à�3 ZDQSbIQH@TbIOH@TQHCFENGI_�@T@TQNoD_�OLKPQ>O(CFQHCFUTQ>ZDE�@T@TQ>J�OHCF`aQH@TENCFEPKPCFUTÅD_�YDUTOHJ�ENZDU�bI_DU�Q�@ @T^ QHCtK r m ß Ò ] BDEHC�@TEOHC\ENZDU�@TQLW
OHCFOSGFKPCFQ(OHCFZDUTJ�QHC\UTO>BDCFE�GFKPQLKLENJ�E�@T@TE p�E�GFKPU W
U KVqHÈ
 i8@TQ>oD_�OLKPQ>OHCFQ(CFUTQ>ZDE�@ @TQ>CFELKPCFUTÅD_�Y(UTOHJ�ENZDU�p�QLKRKPO>ZDU�bI_DUDQH@ @T^ QHCtK r m ß Þ ] EN@TQ>`aQHhDhDU OHCFQLYDUTOHJ�ENZ�E�@Ò�à�3

�

ZDQSbIQH@TbIOH@TQHCFENGI_�@T@TQNoD_�OLKPQ>O(CFQHCFUTQ>ZDE�@T@TQ>J�OHCF`aQH@TENCFEPKPCFUTÅD_�YDUTOHJ�ENZDU�bI_DU�Q�@ @T^ QHCtK r m ß Ò BDEHC�@TEOHC\ENZDU�@TQLW
OHCFOSGFKPCFQ(OHCFZDUTJ�QHC\UTO>BDCFE�GFKPQLKLENZDU�J�OLKRKPE ] J%OHJdUTJ�KP_�CFJDU�CFE�hDOH@TQHCFU�Z(U�GIE�C3W
U YDUTO r  
 fHOHGcGIOHJ%OSE�GIGcEHCFE>EHGIE�hD_�U KVUDOH@ KPCFENU�@ UT`SU KVU�ZDEu@�J�OHCF`aQH@TE>OHCFQ(CFUTO>hDUTOHCFJ�QH@ UTE�CFOSO>GcELKRKPUT`aQ�J�Q�@TENUD@TQLW
OHCFUZDU�CFU BDQHCFQLYDUTOHJ�E ] bIO(GFKPCF_�YDUTOHJ�E ] `aQHJ�_�KPE�J�YDUTOHJ�E ] BD_�@ U Y(UTQ>ENGIO(CtW�E�hD@ UTQHJ�YDQ>ZDE�hD@ UDU `aBDUTQHJcKVU�ENoD_�E�hD@TUQH@ KPCAU�GIE�CtW
U YDU�bIj�ENJ�OHJdBDO(GcGIOHJ�OSbcOH`aBDUTE�CFGIU�ZD_�CFQHJ�KPE>@T^ OHCFQHCFUTO>J�O(CF`aQH@TENGcE�J�YDQ>U J�bIOHJ�W
E�J�UTE�J�KPU�BDE�C@T^ E�GIEHCFbIU Y(UTO>O>B�E�CFUTbIOH@TO>B�E�C�hD@ U�QHZDZDEPKRKVU ] J�OHJ�bIj�ÝN@TE W�E�CFU p�UTbIj�ENENB�CFOIW
E>GFKPC\QHO(CFZDU J�QHCFUTENEN@TQbIOH`aBDUT@TQLY(UTOHJ�ENZDE�@ @T^ UTJ�W
E�J�KPQHCFUTO>ZDE�@T@T^ QHJ�J�O r  
 X�OHC\`aQ�KPCFQHJ%GIU KPOHCFUTQ

 



?A@�GIUTGFKPE�`aQ>ZDU�bIOH`aBD_�KPO>ZDU�bI_�U�QH@�BDCFE�GIE�J�KPE>QHCtKPUTbIOH@TOSZDE�bcOHC\CFE>ZDQH@ m�a J�OLW�E�`aÅDC\E m�n ß Ü r  
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 [�Q>ZD_�CFQLKPQ>J%OHCF`aQH@TENZ�E�@�@ QLW
O(CFO>B�EHC�UT@�GIE�hD_�E�J�KPENBDEHCFGcOHJ�QH@TENZDUTGIbIOHJ�KPUTJD_�O>O>ZDU�GIE�`aBD@TUTbIENQLKRKPE�GIQO>bI_�GFKLOHZDUTQ>QHZDZDEPKRKPO>B�CFELW�QH@TE�J�KPE�`aE�J�KPENQH@T@TEN`aQHJ�GIU OHJ�U�bIj�ENGcE�hD_�OHJ�O�á

 m Ï8bI_�GFKPOHZDUTÈ
 k�Ï8hD_�QHCFZDUTQHJDU�Z(UT_�CFJDU�O>J�OLKRKP_�CFJ�U È

 l�Ï8BDOHCtKPUTE�CFUTÈ
 Ü Ï8BDE�C\GIOHJ�QH@TENQHZDZDEPKRKLO>QH@T@ Q>E�GFKPUTJ�YDUTOHJ�ENZDE�hD@ UDUTJ�bIE�J�ZDUTÈ

 Ò Ï8_�GIbIUTE�CFUTÈ
 Ñ Ï8BDE�C\GIOHJ�QH@TENQHZDZDEPKRKLO>QH@�bIQHCFUTbIOSENQH@T@TO>GIbIQHCFUTbIOHÈ

 Þ Ï8bIOH`a`dE�GcGIU�ZDU�J�E�hDOLYDUTO ] J�E�U�bIOH`a_�J�U�p�U J�O>Q>bIUTJ�oD_DE�`aU @TQ>QHÅDU KPQHJ�KVU Î UTJdbIQHGIO>Z�U�bIOHJ�KPE�GFKPQLYDUTOHJ�ENGIU�p�QHCFqCFUTbIOHCFGcO>QHU�ZDQLKPU�_�p5p�UTbLUTQ�@ U�p�OHCFJ�U KVU�ZDQ�@�GIU J�ZDQHbIO>ZDE�@�CFUTGIBDEPKRKPU W
O>bIOH`a_�J%E�ÏgÈ
 ß Ï8BDE�C\GIOHJ�QH@TENQHZDZDEPKRKLO>QH@T@ Q>GIO(CtW�E�hD@TUTQ�J�YDQ>ZDE�hD@ UDUT`aB(UTQHJ�KVU�p�CAUThDOHCFU p�E�CFUTÈ

 n Ï8BDE�C\GIOHJ�QH@TENQHZDZDEPKRKLO>QHh�@ UDUT`aB(UTQHJcKVU�Z(U�CFUTGIbIQH@TZDQH`aE�J�KPO ] W�E�J�KPU @TQLY(UTOHJ�ENENUTJ�_�`SUTZ(UT`aE�J�KPOHÈ   Ý p�UTGIGIQLKPQ>J%E�@ @TQ>`aUTGI_�CFQ>Z(U Ü¥Ò O(CFE>GcEPKRKPUT`aQHJ�Q�@ U ] BD_�CFbIj�ÝNJ�E�@T@T^ E�GIEHCFbIU YDUTO>ZDE�@ @T^ QLKRKVU W�U KPqN@TQLW
OHCFQLKPU W
QEPW�E�J�KP_�QH@ U�QHÅDÅ(UTJ�QH`aE�J�KVU�Z(U�B(UTÌd`aQHJ�GLUTOHJDU�QHÅDÅ(UTQHJ�O>bIQHCFQLKRKPEHCFE>`aQHCFhDUTJ�QH@TE ] J�OHJdQHÅDU KP_�Q�@TENENJ�OHJbIOH`aB�OHCtKPUTJ�O>bIO(`a_�J�oD_�ENbcOHJ�KPUTJ�_DU KPq>Z(U�@TQLW
OHCFOSE p�QLKRKLQ>GIQH@ W
Q>@TQ>J�OHCF`aQLKPU W
Q>BDCFELW
UTGFKPQ>ZDQH@ @T^ QHCtK rn�n UTJ�KPE�`aQ>ZDU�`aQHJ�GLUTOHJDU�BDCFOH`aUTGIbI_�E r  
 [�^ O(CFQ(CFUTO>ZDUD@TQLW
OHCFOSJ�OHJdB�OLKPCFqSbIOH`a_�J�oD_�E>GI_�BDEHCFQHC\E
á,@TENGcEPKRKPE>OHC\ENhDUTOHCFJ�QH@TUTE�CFE>EN@TEKPCFE�J�KPQHbIUTJ�oD_�ENOHC\E>GIEPKRKPUT`aQHJ�QH@ U ] BDE�C�U�`aU J�OHCFU�bIj�ENJ%OHJdQHÅDÅDUTQHJ�O>bIOH`aBDUT_�KPO>U�o(_�U J�Z(UTbLU�QHJ�JDUTÈ#@TEOLKRKPO>hDUTOHCFJ�QH@TUTE�CFENE>@TENoD_�QHCFQHJ�KPQ>GcEPKRKPUT`aQHJ�Q�@ U ] BDE�C�U�`aUTJ�OHCFU�KPCFQ>U�oD_DU J�Z(UTbLU�ENU�ZDUTbLUTOLKRKPO>QHJ�J�U r  
 ��E�GFKPQHJ�O�p�EHCF`dEN@TENbcOHJ�ZDU Y(UTOHJDU�Z(U�`SUTh(@ UTOHC�p�QLW�OHC\ENUTJdQLKRKPO r  
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 Ê OHJ�O�p�QLKRKPU�GIQH@ W�U�h(@ U�QHbIbIOHC\ZDU�QLY(UTE�J�ZDQ�@ UDUTJ�KPE�`aQ>ZDU�OHCFQHCFUTO>ZDU�@TQLW
OHCFO r  
 ��E�GFKPQ>UTJ�KPE�GIOSQH@ KPCFE�GFù¥bIj�E>EPW�E�J�KP_�QH@ U�`aOHZ(U p�UTbIj�ENZDE�@ @ ENbcOHJ�ZDU Y(UTOHJDU�bIOHJ�KPCFQLKRKP_�QH@ `aE�J�KPENZ�EPp�UTJ�U KPENUTJKPE�`aQ>ZDU�OHCFQ(CFUTO>ZDUD@TQLW
OHC\OSBDOLKPCFQHJ�J�O>QIW�W�E�J�UTCFENGcOH@TOSBDCFEPW
UTOSbIOHJ�pgCFOHJ�KLO>UTJdGIE�ZDE>QLYDUTE�J�ZDQ�@TENUTJÅDQHGIENQH@T@T^ QHCtK r m�à GI_�@T@TQ>bIOHJ�KPCFQLKRKPQLYDUTOHJ�ENQLYDUTE�J�ZDQ�@TE r  
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 w�x��,{}|�~������H�8�%xu�,�#���8�.�H�
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 ß Ï8U @�k Ñ Z(UTbIE�`aÅDCFE>i Ê r Ê KPEPp�QHJ�O  n Ï8@TQ>GIOH@TE�J�JDU KPq>ZDE�@�fHQLKPCFOHJ�O>ZDE�@�@T_�OHhDO>OLW�E>GIU�GFW
OH@ThDENUT@D@TQLW
OHCFO r  
 ?AJzCFE�@TQLYDUTOHJ�ENQH@ @TQ>J�OHCF`aQSZDU�bI_DU�Q�@�BDCFUT`aO>bIOH`a`aQ>Z�E�@�BDCFE�GcE�J�KPE>QHCtKPUTbIOH@TO ] J�EHGcGI_�J�Q>CFUTZD_�Y(UTOHJ�ENOKPCFQLKRKPE�J�_�KPQ>GIQHC\q>OHB�EHCFQLKPQSGI_�@ @TQ>CFEPKPCFUTÅD_�Y(UTOHJ�ENZDU�p�QLKRKVO>QHU�@TQLW
OHCFQLKPO(CFU�U JdbIOHJ�GIE�h�_�E�J�YDQ>ZDE�@T@TQ`aQHJ�bIQLKPQ>BDC\E�GFKPQLYDUTOHJ�ENZDU�@TQLW
OHCFO>J%E�U�hDUTOHCFJDU�GIOHBDCFQSU J�ZDUTbIQLKVU ] GIE�`aBDC\E�bIj�v>J�OHJzGIU�KPCFQLKRKPU�Z(UBDCFEHGFKPQLYDUTOHJDU�GIQH@ KP_�QHCAUTENE�ZdOHbIbIQ(GIUTOHJ�QH@ U�GIE�J�YDQ>bIQHCFQLKRKLE�C\ENZDU�bIOHJ�KPUTJ�_DU KPq r  
 



X�_�@ @TQ>ÝNZDOLW
_�KPO>QHZdQH@TbI_�J�KPU KPO�@TO>QH@�BDCFE�GFKPQLKPO(CFENZ�^ OHB�E�CFQSi8oD_�QH@T_�J�o(_�ENGIUTQ>@TQN`aUTGI_�CFQ>E�ZaUT@GIUTGFKPE�`aQ>ZDU�CFEPKPCFUTÅD_�YDUTOHJ�ENi8J�E�@�bIQHGIOSbIj�E>@TQ�p�E�GFKPU W
U KVq>CFUTbIOHC\CFQ>UTJd_�JdBDE�CFUTOHZDO>Z�U�GIOHGIBDE�J�GIUTOHJ�EZDQH@ @TQ>CFEPKPCFUTÅD_�Y(UTOHJ�ENENZDQH@�GIEHCtW
U Y(UTO>UTJdbIOHJ�GIE�hD_�E�J�YDQSZDU�BDCFOLW�W
E�ZDUT`aE�J�KPU�Z(UTGIbIUTB(@ U J�QHCFU�O>ZDUQHGIGcE�J�YDQ>UTJ�h(UT_�GFKVU p\UTbIQLKPQ>ENbIOH`a_�J�oD_�ENZ�E�CFU W
QHJ�KPENZDQSOHhDJ�U�Q�@ KPCFQ>bIQH_�GIQ>UT`aBD_�KPQHÅDU @TENQH@D@TQLW
OHCFQLKPOHC\EGFKPE�GcGIO r  
 ?AJzbIQHGcO>ZDU�bIOHUTJ�bIUTZDE�J�YDQ>Z(U�_�J�Q>ZDEu@ @TE p�EHGFKPU W
U KPq>GIOHBDC\Q>E�@TE�J�bIQLKPE>bcOHJd_�J�Q>ZDOH`dE�J�UTbIQ ] UTJQHhDhDUT_DJ�KPQ>Q�@ @TQ>CFEPKPCFUTÅD_�Y(UTOHJ�EN`dE�J�GIUT@TENGIQHCFq>bcOHC\CFUTGIBDOHG\KPO>QHU�@TQLW
OHCFQLKPOHCFU�_�Jd_�@ KPE�CFU OHC\ENUT`aBDOHCtKLO>BDQHCFUQH@ @TQ>oD_�OLKPQ>h(UTOHCFJ�QH@ UTE�CFQ>ZDEH@ @TQ>CFEPKPCFUTÅD_�Y(UTOHJ�ENZDU�p�QLKRKPO>ZDU�bI_DU�Q�@ @T^ QHCtK r m ß Þ r  
 
5 � � � � 	 � � � � � � � � � � � � � � � � � � � � � � � � � � � � � # � � � � 	 � � 
 � � � � � � # � 	 
 � � � � � < � � � 	 � 	 � � � � � � 	 � 	 � 	 � � 	 � � � � � 	 �
� � � � � � � 	 � � � � � � � � � �� 	 � � � � � � � � � � � � * 	 � � � � $ �� � � � � � � � � � � � � 	 �� � � � � 	 � � � � � � � � � � 	 � 
 � � $ � 8 8 �� � � �
� � �� � � � � 	 � � � 	 � � � � � # � � � � � � � � � � � � � � � � 	 � � 	 � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
� 	 � � � � � � � � 	 �  
 	�ãRÚ�ÿ89����¢þ���Ø�Ú�ãL2 â / Û 234
Ù�Ø ä ãPØ}éPÚ Õ}Û 234�Ù,2 å Ø�éPÚ�2 í�Ø

 
 [�E>OHC\ENZDU�@TQLW
OHCFO ] Q>oD_�QH@TGIUTQHGLU�KVU KPOH@TO>CFUTbIjDUTE�GFKPE ] B�CFEHG\KPQLKPENJ�E�U�hDUTOHCFJ�U�p�E�GFKPU W�U�U J�Z(UTbIQLKVU�J�E�@BDCFEHbIE�Z�E�J�KPENQ(CtK r m l Ñ ] ZDOIW
CFQHJ�J�OSE�GcGIEHC\ENbcOH`aB�E�J�GcQLKPENbcOH`dEN@TQLW
OHC\OSGFKPCFQ(OHCFZ�UTJ�QHCAUTO�p�E�GFKPU W
OJ�E�@ @TQ>`SUTGI_�CFQ>E>bIOHJd@TEN`dOHZDQH@ U KPq>BDCFEPW
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 [�E>OHC\ENZDU�@TQLW
OHCFOSBDC\E�GFKPQLKLENJ�E�U�hDUTOHCFJ�U�Z(U�CFUTBDOHGIO>GcEPKAKPUT`aQHJ�Q�@TENZ(U�bI_�U�Q�@ @TQN@TE�hDh(ENk�k�p�E�ÅDÅ�CFQHUTO
m�n l Ü ] J r l Þ�à ] Z�OLW�CFQHJ�J�OSE�GIGcEHCFE>C\EPKPCFUTÅD_�U KPENbIOHJd@TQ>GIOH@TQ>`aQHhDhDUTOHCFQLYDUTOHJ�ENZDE�@�l à�3 GI_�@T@TQ>oD_�OLKPQOHCFQ(CFUTQ>ZDE�@ @TQ>J�OHCF`aQH@TENC\EPKLCFUTÅD_�Y(UTOHJ�ENZDU�bI_DU�Q�@ @T^ QHCtK r m ß Ò ] pgE�CF`dOSCFEHGFKPQHJ�ZDO>UT@�Z(UTCFU KRKPO>ZDE�@@TQLW
OHCFQLKPOHC\ENZDU�hDOHZ�E�C\ENUT@�CFU BDOHGcO>bcOH`aBDE�J%GIQLKPU W
O>J�E�@�hDUTOHCFJ�O>GI_�bcbIEHGIGIU W
O ] QIW
_�KPO>CFUThD_�QHCFZDO>QH@T@TEZDUTGIBDOHGIU Y(UTOHJDU�Z(UD@TE�hDhDE W
UThDE�J�KPUDUTJd`aQLKPE�CFUTQ r  
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 s U�Z(UTBDE�J�ZDE�J�KVU�ZDQ>hDE�GFKPO(CFU�ZDUDUT`aB(UTQHJ�KVU�Z(U�Z(UTGFKPCAUTÅD_�Y(U OHJ�ENZDU�bIQHCFÅD_%CFQHJ�KPE>E�GcbI@T_DGIU W
QH`aE�J�KPEQH_�KPOHGFKPCFQHZDQH@TU�bIj�E ] QHU�GIE�J�GcU�ZDE�@ @T^ QHCtKVUTbIOH@TO Ò ZDE�@T@TQN@TE�h(hDENk�k�pgE�ÅDÅDC\QHUTO m�n l Ü ] J r l Þ�à ] ELp5p�EPKRKP_�UTJ�O>U @CFUTBDOHGIOSGIEPKRKPUT`aQHJ�QH@TENZ(U�@TEuhDhDENUTJdh(UTOHCFJ�QLKPQ>ZDU W
E�CFGIQaZDQH@ @TQ>ZDOH`aE�J�UTbIQ ] W
EHCFCFqSbcOHC\CFUTGIBDOHGFKPQ>B�E�CbIUTQHGIbI_�J�Q>OHCFQSZDUD@TQLW
OHC\O>O(CFZDUTJ�QHCFUTO>EPp5p�EPKRKPU W
QH`aE�J�KPESBDCFEHGFKPQLKPO>ZDU�ZDOH`aE�J�UTbIQ>@TQ>GIOH@TQ`aQHhDhDUTOHCFQLYDUTOHJ�ENZDE�@ m�à�3 Î ZDUTE�bIU�BDE�C�bIE�J�KLOHÏ8ZDE�@T@TQ>o(_�OLKPQ>O(CFQHCFUTQ>ZDE�@T@TQ>J�OHCF`aQH@ E>CFEPKLCFUTÅD_�Y(UTOHJ�ENZDUbI_�U�Q�@ @T^ QHCtK r m ß Ò r  
 [�Q>`aQHhDhDUTOHCFQLYDUTOHJ�ENZDU�bI_�UDQH@�BDCFE�GIE�J�KLENQ(CtKPUTbIOH@TO>ÝNQHGcGIO(CFÅDU KPQ ] p�UTJ�O>Q>bIOHJ�bcOHC\C\EHJ�YDQ ] ZDQEPW�E�J�KP_�QH@ U�KPCFQLKRKPQH`aE�J�KVU�QLYDUTE�J�ZDQ�@ UDUTJdQLKRKPO>QLW
E�J�KPUD@TQ>`aE�ZDEHGIUT`aQ�p�_�J�Y(UTOHJ�ENE�ZdÝ>bIOH`a_�J�oD_�EE�GIbI@T_�GIQ>ZDQH@T@TQ>CFEPKPCFUTÅD_�Y(UTOHJDENZDU�p�QLKRKPO>ZDU�bI_�U�Q�@ @T^ QHCtK r m ß Þ r  
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 [�E>fHQHCtKPU�GIU�ZDQHJ�J�O>QLKRKPO>bIj%EN@TQ>ZDUTGIbIUTB(@ U J�Q>bIOHJ�KPE�J�_�KPQ>J�E�@�BDCFE�GcE�J�KPE>QHCtKPUTbIOH@TO>j�Q>ZDE�bcOHC\C\E�J�YDQ>ZDQH@
m�a hDE�J�J�QHUTO m�n�n�Ò r  
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 Ç CF_�BDBDU�ZDU Ü O>ZDU ß OHCFE>ZDUDBDE�CF`dEHGIGcO>UTJ�Z(U W�UTZD_�Q�@TENC\EPKPCFUTÅD_DU KPO ] UTJdGIOHGFKPU KP_�Y(UTOHJ�ENZDE�@T@TE Ü p�E�GFKPU W
U KPqQHÅDOH@ U KPENZDQH@�bIOH`aÅDUTJ�QLKPO>Z(U GIBDOHGFKLO>Z�E�@ @TQ>@TE�hDhDE Ò `aQHCtYDO m�n�Þ�Þ ] J r Ò�Ü ] ENZ�E�@�
 r f4� r k ß ZDUTbIE�`aÅDC\Em�n ß Ò ] J r Þ�n k ] W
EHC\CFQHJ�J�O�p�CF_�U KVU�ZDQ�UD@TQLW
OHCFQLKPO(CFU ] Q>BDQ(CtKPUTCFENZDQH@ m�a hDE�J�J�QHUTO m�n ß à r  
 ?�B�EHCF`aEHGIGIU�GIQHCFQHJ�J�O�pgCF_�U KVUDUTJ�Z(U W�UTZ(_�Q�@T`aE�J�KPENUTJdBDE�CFU OHZDU�Z(U�`aU J�OHCFE>QLKRKPU W�U KPq>EN`aE�ZDUTQHJ�KPECFOLKPQLYDUTOHJ�ENZ�E�U�@TQLW
OHCFQLKPOHCFU�bIj�ENJ�OHJdUT`aBD@ UTbIjDU�QHGIGIE�J�YDE KPQH@TU�ZDQ>OHGFKPQHbIOH@TQHCFENUT@�J�OHCF`aQH@TEQHJ�ZDQH`aE�J�KPO>Z�E�@ @T^ QLKRKVU W�U KPq>BDCFOHZD_�KRKPU W
Q r  



 M�OHJd@TENGFKLE�GIGcEN`dOHZDQH@TU KPq>GLQHCFQHJ�J�O�pgCF_�U KVU�_D@ KPE�CFUTOHCFU�hDCF_�BDB(U�ZDU�BDE�CF`aE�GcGIU ] GIQH@ W
OSCFEHGFKPQHJ�ZDO@TÆ QHGIGIOHCFÅDUT`aE�J�KPO�p�UTJ�O>Q>bIO(J�bIOHC\C\E�J�YDQ>ZDU�EPW
E�J�KP_�QH@ U�KVCFQLKRKPQH`aE�J�KPU�J�OHJdBDCFELW
UTGFKPUDJ�E�@�BDCFE�GcE�J�KPEbIOHJ�KPCFQLKRKPOSUTJd`aQLKPE�CFUTQ>ZDU�CFUTZD_cY(UTOHJ�E ] BDEHCF`dE�GIGIU�E�pgE�C\UTE ] BDE�C�bcOH`aBD@TE�GIGIU W
E Ò�Ñ O(CFE>QHJ�J�_�QH@ U / 9 Ö  
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 / 9 Ö£[�E Ò�Ñ O(C\ENZDU�BDE�C\CFJ�EHGIGIU�CFEPKLCFUTÅD_DU KVU�GIOHJ�O>GFKPQLKPESbIOHJ�bcE�GcGIE>bcOHJd@TENGcE�hD_�E�J�KPU�ZDE�bIOHC\C\E�J�YDE
á
 m�a hDE�J�J�QHUTO m�n ß k¥á,k Ü O(C\E

 m�a @T_�h(@ UTO m�n ß Ü á m kdOHCFE
 @ a hDE�J�J�Q�UTO m�n ß Ò á m kdOHC\E

 m�a hDE�J�J�QHUTO m�n ß Ñ á ß O(CFE
 þVþVþVþVþVþVþVþVþVþVþVþVþVþVþVþVþVþVþVþVþVþVþVþVþVþVþVþVþVþVþVþVþVþVþVþVþVþ

 BDE�C�@TENQLYDUTE�J�ZDE�p�UTJ�O>Q m�Ò ZDUTBDE�J�ZDE�J�KVU r  
 fHE�C�@TENQLYDUTE�J�ZDENbcOHJdBDUTÌdZ(U m�Ò Z(UTBDE�J�ZDE�J�KPUDU�BDE�CF`aE�GcGIUDUTJ�Z(U W�UTZD_�Q�@ U�CFEPKPCFUTÅD_DU KVU�GLOHJ�O>UTJ�bICFEH`aE�J�KPQLKPUZDU m�Ñ OHCFE
á

 i Ü O(CFE>Q>ZDEHbIO(C\CFEHCFE>ZDQH@ m�à hDE�J�J�QHUTO m�n�n k
 i Ü O(CFE>Q>ZDEHbIO(C\CFEHCFE>ZDQH@ m�à hDE�J�J�QHUTO m�n�n l
 i ß O(CFE>Q>ZDEHbIO(C\CFEHCFE>ZDQH@ m�à hDE�J�J�QHUTO m�n�n�Ü r  

 ��E�GFKPQ�p�EHCF`aO ] QH@ KPCFE�GFù ] oD_%QHJ�KPO>BDC\EPW
UTGFKPO>ZDQH@T@TQN@TEPKRKPE�CFQ>Q r k�Ï ] ÅDÏ8E>bIÏ8Z�E�@T@T^ QHCtK r m�m�Ñ r  
 ?�B�EHCF`aEHGIGIU�J�OHJ�p�CF_�U KPU�E�J�KVCFO>@T^ QHJ�J�O>ZDU�`aQLKP_�CFQLYDUTOHJ�ENZDE�bIQHZ�CFQHJ�J�OSE>GIQHCFQHJ�J�OaBDQHhDQLKPU�bIOHJd@TQCFEPKLCFUTÅD_�Y(UTOHJ�ENZDU�p�QLKRKPO>ZDU�bI_�U�Q�@ @T^ QHCtK r m ß Þ UTJdQLKRKPO>QH@D`aOH`aE�J�KLO>ZDE�@T@TQ>GIbIQHZDE�J�YDQ ] OHBDBD_�C\EBDOLKPCFQHJ�J�OSE�GcGIEHC\E pgCF_�U KVUDUTJaE�BDO(bIQSGI_�bIbcE�GcGIU W
Q>E>bIO(`a_�J�oD_�ENJ�OHJdOH@ KPCFENUT@�l à hDUT_DhDJ�O>ZDE�@ @T^ QHJ�J�OGI_�bIbcE�GIGIU W
O r  
 ?AJzbIQHGcO>ZDU�BDCFEHGFKPQLYDUTOHJ�EN@TQPW
OHC\QLKPU W
Q>CFUTZDOLKRKPQ ] J�E�@�bIOHC\GIO>Z�E�@T@T^(QHJ�J�O>Z(U�bIQH@TE�J�ZDQHCFUTO ] QH@D@TQLW
OHCFQLKPO(CFEW
EHCFCFqSbIO(C\CFUTGIBDOHGFKPOS_�JdZDO(ZDUTbIE�GIUT`aO>ZDE�U�BDE�CF`dE�GcGIU�ZDU�bI_DU�Q�@�BDCFE�GcE�J�KPENQ(CtKPUTbIOH@TO>BDE�C�OHhDJ�U�`aE�GcEUTJcKPE�CFOSZDU�GIE�C3W
U Y(UTO>BDCFEHGFKPQLKPO ] J%OHJdbcOH`aBD_�KPQHJ�ZDOHGIU ] Q�KPQH@�p\UTJ�E ] U�BDE�CFUTOHZDUDUTJdbI_DU�JDOHJdÝ>ZDOLW
_�KPQ ] QbIQHCFUTbIO>Z�E�@�ZDQLKPOHC\ENZDU�@TQLW
OHCFO ] C\EPKPCFUTÅD_�YDUTOHJ�ENGIE�bcOHJ�ZDOSJ�OHCF`aQSZDU�@TE�hDhDENENZDU�bIOHJ�KPCFQLKRKPO r  
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UTZDE�J�YDU QH@ U ] @TQ>GIOHGIB�E�J�GIUTOHJ�ENbcOHJzC\UTbIOHCFGIOSQH@T@TQ>M�QHGIGIQUTJcKPE�hDCFQLYDUTOHJ�ENhD_�QHZDQHhDJ�U�GFKPCFQHO(CFZDUTJ�QHCFUTQ ] J�OHJ�bIj�ÝN@TQ>`aQH@TQLKRKVUTQ>EN@T^ UTJ�p�OHCtKP_�JDUTO ] @ U `aU KPQLKPQH`aE�J�KPENQHUBDE�CFUTOHZDU�ZD_�CFQHJ�KPENU�oD_�Q�@ U�JDOHJdÝ>BDOHGFKPQSQ>bcQHCFUTbIO>Z�E�@�ZDQLKPOHC\ENZDU�@TQLW
OHCFO>QH@TbI_�J�Q>U J�KPE�hDCFQLYDUTOHJ�ECFEPKLCFUTÅD_�KVU W
Q r  
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 fHE�C�@TENQLYDUTE�J�ZDENbIj�E>QLW�E�GcGIEHCFOSUTJ�KPE�CFBDCFEPKPQLKLO>@TQ>BDCFEHGcE�J�KPENJ�O(CF`aQ>UTJd`aOHZ�O>ZDU p5p�OHCF`dE ] W
UTE�J�Ep�QLKRKPQ>GIQH@ W
Q>@TQ>BDCFQHGIGIU�p�UTJ�OHCFQ>QHZDOLKRKPQLKPQSEN@TENB�CFEHGIE�J�KPU�ZDUTGIBDOHGIU Y(UTOHJDU�GIU�QHBDB(@ UTbIQHJDO>Q>Z�E�bcOHC\C\E�C\ENZDQH@
m�a hDE�J�J�QHUTO m�n�n�Ò r  
 �D	 � ���g�$þ�Ô%�
�����
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 ?A@�BDE�C\GIOHJ�QH@TENZDU�bI_�U�Q�@�BDCFEHGIE�J�KPE>bcOHJ�KPCFQLKRKPO>j�Q>ZDUTCFU KRKVO>Q>_�JdB�E�CFUTOHZDO>ZDU�p�EHCFUTENQ(J�J�_�Q�@ U�J�E�@ @ Q`aUTGI_�CFQ>ZDU�W
E�J�KPUTGIEuU�hDUTOHCFJDUD@TQLW
OHCFQLKPU W
U ] p�E�CF`aOSC\E�GFKPQHJ%ZDO>bIj%EN@TQ>GIEPKRKPUT`aQHJ�Q>@TQLW�OHCFQLKPU W
Q>i8oD_�QH@TEbIj�E>GIUTQ>@TQ>Z(UTGFKPCAUTÅD_�Y(UTOHJ�ENZDE�@ @T^ OHCFQHCFUTO>ZDU�@TQLW
OHCFOSGcEPKRKPU `aQHJ�QH@TENi8ÝNbcOH`a_�J�oD_�ENbcOHJ�GIUTZDE�CFQLKPQ>ZDU�GIE�UhDUTOHCFJ�UD@TQLW
OHCFQLKPU W�U�ZDQ�@�@ _�J�E�Zcù¥Q�@�GIQHÅDQLKPO>QHhD@ U�EPp5p�EPKRKPU�ZDE�@�bIOH`aBD_�KPO>Z�E�@T@TE p�E�CFUTE r  

 
�QH@�bIOH`aBD_�KPO>ZDE�@�BDC\E�ZDEPKRKLO>BDEHCFUTOHZDO>ZDU�p�EHCFUTE W
QHJ�J�OSE�GcbI@T_�GIEN@TENZDOH`dE�J�UTbIj�ENE>@TE p�E�GFKPU W
U KPqJ�QLY(UTOHJ�QH@ U�ENU J�p�CFQHGIEPKRKPUT`aQHJ�QH@ U�bIQHZDE�J�KVU�J�E�@�BDE�CFUTOHZDOSGFKPE�GcGIO ] ENBDEHCtKPQHJ�KPO>UT@�BDE�CFU OHZDO>ZDU�p�EHCFUTENGIQ(CFqBDCFOH@T_�J�hDQLKPO>ZDU�KPQHJ�KVU�h(UTOHCFJ�U�oD_�QHJcKPENGIOHJ%O>@TENZDOH`dE�J�UTbIj�E>EN@TE pgE�GFKPU W
U KPq>J�QLY(UTOHJDQH@ U�EUTJ�p�CFQHGIEPKRKPUT`aQHJ�Q�@ UDUTJdE�GIGIOSbIOH`aB�CFEHGIE r  
 ¬ x����L{}�
���H�
�5{��%�H|P{�~g�H|�x��H���P�\~g~�{��(�3��{}�,�H{��8�H�¢�\~�{}�5�3{��,{��P¦+x�{}���,�3{��+x}��xu�����\~�©��H��#�
��x�|Hx��H���(�¢�#xu|P�\�������H���\x�|L�\x�����ªS�\�(���#� � {����3�3�8x��H���,~��3�5�3�H�H{}|L�\�N�#x�|N�D�.|L�3�¢�,{�~�|L�\��8������x}�3�3���\~��\�%� � ���S�
�D{�|P�\�L¦,��x��
~�{�x�{�������|H���"�,x����H{�~g�H|�x��H�
�5{��%�H|�� � -��#�����H�3�,�3�\x�c± {������(�§�(�\���,x��5�\x��Fx�|L�\x��8xu�3�c± {}|����N�¢{����H�3�����H�#�(�¢���\xu�,���\� � �8x��
�5�3���\~�����|�x}���3�
~����({}�5�5{�\x����8x �  
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 [�ENBDQ(CtKPU�GIU�ZDQHJ�J�O>QLKRKPO>C\EHbIUTBDCFOHbIQH`dE�J�KPENbIj%EN@TQ>ZDUTGIbIUTB(@ UTJ�Q>ZDEu@ @TQ>`aUTGI_�CFQ>ENZDEH@�bIOH`aBD_�KPO>ZDE�@T@TEp�EHCFUTENZDU�bI_DU�QH@�BDCFE�GIE�J�KPE>Q(CtKPUTbIOH@TO>bIOHGFKPU KP_�UTGIbIEN_�JdbIO(`aBD@TE�GIGIO>J%OHCF`aQLKPU W
O>UTJ�GIbIU J�ZDU Å(U @TE`aUTh(@ UTOHCFQLKPU W
O>ZDE�@ @TQ>BDCFE�bcEHZDE�J�KPENZDUTGIbIUTB(@ UTJ�QNUTJd`aQLKPE�CFUTQ r  
 X�E�U�bIOHJ�pgCFOHJ�KPU�ZDE�U�@TQLW
OHCFQLKPOHCFU�bIj�ENQH@T@TQ>ZDQLKPQ>ZDE�@�l à hDUT_DhDJ�O m�n�Þ ldhDUTq>_�GI_�p�CF_�U W
QHJ�O>ZDU�_�JBDE�CFUTOHZDO>ZDU�p�EHCFUTENZDU�KPCFE�J�KPQShDUTOHCFJ�UD@TQLW
OHCFQLKPU W�U Î QHJ�Y(UTQHJDU KPq>Z(U�GIE�CtW
U YDUTO>OH@ KPCFENk à Q(J�JDUTÏ,W
E�C\CFQHJ�J�O`aQHJ�KPE�J�_�KPEN@TENbIOHJ�ZDU YDUTOHJDUDZDU�`SUTh(@ UTOHC�p�QLW�OHC\E r  
 � � 2 Õ ãL23×¢Ø�Ù(Ú�4 Õ í�Ø}ã â�Õ 15Ø

 X�E�@T@TQNUTBDOLKPE�GIU�Z(U�CFUTGIOH@T_cY(UTOHJ�ENZDE�@�CFQHBDBDO(CtKPOSZDU�@TQLW
OHCFO ] @T^ UTJ�ZDE�J�JDU KPq>GIOHGFKPU KP_�KVU W
QNZDE�@T@TE p�E�CFUTENGIUbIQH@TbIOH@TQ>Z(U W
U ZDE�J�ZDO>BDEHC�W�EHJ�KVUTGIE�U�@TQ>CFEPKPCFUTÅD_�Y(UTOHJ�EN`aEHJ�GIU @TENZDU�p�QLKRKPO>ZDU�bI_DU�Q�@ @T^ QHCtK r m ß Þ r  
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 M�OH`aBDQLKPUTÅ(U @T`aE�J�KPENbIOHJd@TE>E�GIUThDE�J�YDENZ�E�@ @T^ QLY(UTE�J�ZDQ ] E�KPE�J�_�KPO>bcOHJ�KPO>ZDU�oD_�E�@ @TENZDE�U�@TQLW
OHCFQLKPOHCFU ] ÝUTJ�p�QHbIOH@ KPq>ZDE�@�ZDQLKPOHCFENZDU�@ QLW
O(CFOSGFKPQHÅDU @ UTCFENU @�BDE�CFUTOHZDOSZDE�@T@TE p�E�CFUTENZDQH@�`aQHhDhDUTO>QH@ @T^ OLKRKPOHÅDCFE ]E�bIbcEPKRKP_�QLKPEN@TENQLYDUTE�J�ZDE pgO(CFJ�U KPCAUTbIU�Z(U�QHBDBDQHCFE�bIbIj�UTQLKP_DCFE�p�CFUThDOHCFU p�EHCFE>E>ZDU�Å(UTCFCFQ ] QHbIoD_�EN`aUTJ�E�CFQH@TU ]ÅDEPW
QHJ�ZDE>hDQHGIGIQLKLE ] hDE�@TQLKPUDENhDj�UTQHbIbIUTO ] J�OHJ�bIj%ÝN@TENQIYDUTE�J�ZDENZDU�CFQHbIbIOH@ KPQ>ENGcQH@TQPKP_�CFQ>ZDU�BDE�@ @ UhDCFEPYcYDE�pgCFEHGIbIj�E>bIj�E>BDOLKLC\QHJ�J�O�p�UTGIGIQHC\ENU�KP_�CFJ�U�Z(U�p�E�CFUTENUTJdoD_�Q�@TGLUTQHGIU�BDE�CFUTOHZDO>ZDE�@ @T^ QHJ�J�O r �uEHCF`aECFEHGFKPQHJ�ZDO>@TE>E�bIbcEPYDUTOHJ�U�GIOHBDCFQ>UTJ�Z(UTbIQLKPE ] UTJdZDE�CFOHhDQaQ>oD_�QHJ�KPO>GcOHBDCFQ ] @TQ>ZDEPKPEHC\`aUTJ�QLY(UTOHJ�ENZDE�UKP_�CFJ�U�p�E�CFUTQ�@ U�BDOLKPCFq>QLW�W�E�J�UTCFE>QHJ�bIj�ENUTJdBDE�CFUTOHZDU�ZDU W
E�CFGIU�ZDE�@ @T^ QHJ�J�O>U JdQHbIbIO(CFZDO�KLCFQ>@TENBDQHCtKPU�E`aE�ZDUTQHJ�KPENBDCFOHh�CFQH`a`aQLYDUTOHJ�E r  
 [�E�p�EHCFUTENBDOLKLCFQHJ�J�OSE�GIGcEHCFE�p�CFQLYDUTOHJ�QLKPENUTJdJ�OHJdBDUTÌdZ(UDZD_�ENBDEHCFUTOHZDU r  
 ?}KP_%CFJ�U�Z(U�p�E�CFUTENJ�OHJdB�OLKPCFQ(J�J�O>QLW
EHC\ENUTJDU Y(UTO>ZDU�ZDOH`aE�J�UTbIQ ] J�ÝNZDU�hDUTOHCFJ�O�pgE�GFKPU W
OSENJ%E�BDBD_�CFE>J�E�@hDUTOHCFJ�O>QHJ�KPE�bcE�ZDE�J�KLENQH@T@TQNZDOH`aE�J�UTbIQ>OSQ>oD_�E�@T@TO�p�E�G\KPU W
O>QHZaE�bcbIEPYDUTOHJ�ENZ�E�U�KP_�CFJ�U�QLW
E�J�KPUDUTJDU Y(UTONU @
m�a O>UT@ m�Ñ�a hDUTOHCFJ�O>ZDE�@�`aE�GcE r  
 ?A@�ZDE�bcOHC\GIOSZDE�@T@TE p�E�CFUTE>CFEHG\KPQ>UTJ�KPE�CFCFOLKRKPOSJ�E�@�bIQHGcO>ZDU�GIOHBDC\QLW�W�E�J�UTE�J�YDQ ] ZD_�CFQHJ�KPENUT@�BDE�CFUTOHZDOGFKPE�GcGIO ] ZDU�`aQH@TQLKRKVUTQ>CFE�hDOH@TQHCF`aE�J�KLENZDE�J�_�J�bIUTQLKPQ>E>CFUTbIOHJ�O(GIbIUT_�KPQ>ZDQH@ @TENGFKPCF_�KRKP_�CFENGIQHJ�U KPQHCFUTEBD_�ÅDÅ(@ UTbIj�ENbIOH`aB�EPKPE�J�KPU�BDE�C
KPEHCFCFU KPOHCFUTO r  
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 [�ENBDQ(CtKPU�GIU�ZDQHJ�J�O>QLKRKPO>bIj%E ] QHJ�bIj%E>bIOHJzCFU p�E�CFUT`aE�J�KPO>QH@T@TQ>J�OHCF`aQLKPU W
Q>Z(U�bI_�U�Q�@�BDCFE�GIE�J�KLEQHCtKPUTbIOH@TO ] C\E�GFKPQHJ�O�p�EHCF`aU�hD@ U�OHÅDÅ(@ UThDjDU�Z(U�bI_DU�Q�U�GI_�bIbIEHGIGIU W
U�QHCtKRK r m�Ñ�Ò ] m�a bIOH`d`aQ ] E>k m�Ñ ] m�abIOH`a`aQ r  
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�_�CFQHJ�KPENUT@�BDE�CFUTOHZDO>ZDU�p�E�C\UTENZDE�bIO(C\CFE>Q�p�QLW�O(CFE>ZDE�@�@ QLW
O(CFQLKPO(CFE>@TQ>CFEPKPCFUTÅD_�YDUTOHJDENZDU�p�QLKRKPO ] ZDU�bI_�UQH@ @T^ QHCtK r m ß Þ r  
 s @D@TQLW
OHCFQLKPO(CFE>C\EPKPCFUTÅD_�U KPO>U J�KP_�KRKPO>O>UTJdBDQHCtKPENQSBDC\OLWHW
UTh(UTOHJ�ENU @�ZDQLKPOHCFENZDU�@TQLW
OHC\ObIO(CFCFUTGIBDOHJ�ZDEHCFq ] ZD_%CFQHJ�KPENUT@�BDE�CFUTOHZDO>ZDU�p�E�CFUTE ] _�J�Q>o�_�OLKPQ>BDQHCFU�QH@ @TQ>`aE�ZDUTQ>ZDE�@ @ ENBDC\OLWHW
UTh(UTOHJ�UBDE�C\bIE�BDU KPENZDQHhD@ U�QH@ KPCFU�bIOH@ @ E�hDj�U�ZDE�@�J�E�hDOLYDUTO>O>ZDE�@�C\E�BDQHCtKLO r  
 X�E�@T@TENQLY(UTE�J�ZDENbcOHJd_�JdGIOH@TO>ZDUTBDE�J�ZDE�J�KPE>O>oD_�QHJ�ZDO�KP_�KRKPO>U @�BDE�CFGIOHJ�QH@TENGIUTQ>UTJ�p�E�CFUTENGIB�EPKRKPEHCFq>QH@GIUTJ�hDO�@TO>ZDUTBDE�J�ZDE�J�KPE ] ZD_�C\QHJ�KPENU @�BDE�CFUTOHZDO>ZDU�p�EHCFUTE ] @TQ>`aE�ZDUTQ>`aE�J�GIUT@TENZDE�@ @TENBDCFOLWHW
UTh(UTOHJ�U�ZDQ�@ @TOGFKPE�GcGIOSBDEHCFbcE�BDU KPQ>J�E�hD@ U�_D@ KPUT`SU m kd`aE�GIU�O>J�E�@�`aUTJ�O�C�BDEHCFUTOHZDO>ZDU�GIEHCtW
U YDUTO>BDCFEHGFKPQLKPO r  
 Ê ENUT@�Z(UTBDE�J�ZDE�J�KPENCFEPKLCFUTÅD_DU KPO>Q>B�CFOLWHW
UTh(UTOHJ�ENÝ>UTJ�p�E�C\UTENE W
UTE�J�E>GIO(GFKPU KP_DU KPO>ZDQ>QH@ KPCFO>ZDUTBDE�J�ZDE�J�KPEE�GFKPC\QHJ�E�OSQH@�CFE�BDQ(CtKPO ] UT@D@TQPW
OHC\QLKPO(CFENUTJ�p�EHCFUTENQLW�CFq>ZDUTCFU KRKPO>QHZa_�J�Q>oD_�OLKPQ>ZDU�BDCFOLW�W
UThDUTOHJDU ] QbIQHCFUTbIO>Z�E�@�ZDQLKPOHC\ENZDU�@TQLW
OHCFO ] BDQHCFU�Q>oD_�E�@T@TQ>GIBDEPKRKPQHJ�KPENQH@�GI_�O>GcOHGFKPU KP_�KPO r  
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 ?AJzbIQHGcO>ZDU�@ UTbIE�J�Y(UTQH`aE�J�KPO>O>ZDU�ZDUT`SUTGIGIUTOHJDU ] GIBDEPKRKPE�C\QHJ�J�O>QH@�@TQLW
OHCFQLKPOHC\E KPQHJ�KPU�ZDOHZDUTbIE�GIUT`aU�ZDEu@BDE�CFUTOHZDO>ZDU�p�EHCFUTENQH@�oD_�QH@TENj�Q>ZDUTCAU KRKPO ] oD_�QHJ�KVU�GIOHJ�O>U�`aE�GIU�ZDU�EPp5p�EPKRKPU W
O>GcEHCtW
U YDU O>BDC\E�GFKPQLKLO>B�E�C@T^ QHJ�J�O>Z(U�bIOH`aBDEPKLE�J�YDQ r  
 	�ãRÚ�ÿ89(7,<¢þ���2 æ�� 2 Õ ×¢4�1 Õ í�4
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 fHE�C�CFQHhDUTOHJ�U�Z(U�GIE�C3W
U Y(UTO>U @DZDQLKPOHC\ENZDU�@TQLW
OHCFO>B�OLKPCFqSbcj�UTQH`aQHCFENU @D@TQLW
OHCFQLKPO(CFE>BDCFUT`aQ>ZDE�@�KPE�CF`aUTJ�EZDE�@�BDE�CFUTOHZDO>ZDU�p�EHCFUTE ] pgE�C\`aU�CFE�GFKPQHJ�ZDO>UT@�Z(UTCFU KRKPO>ZDE�@�@TQLW
OHCFQLKPO(CFE>Q>bcOH`aBD@TEPKPQHC\ENZ�EPKRKPO>B�E�CFUTOHZDO>UTJE�BDO(bIQ>GI_%bIbcE�GIGIU W
QSENUT@�Z(UTCAU KRKPO>Q�@�CFUT`aÅDOHCFGIOSZDE�@T@TENGIBDE�GcENGcOHGFKLE�J�_�KPE>GIUTQ>BDE�C�@T^ Q(J�KVUTbIUTBDQLKPOCFUTE�J�KPCFO ] GIUTQ>BDE�C�KLOHCFJ�Q(CFESEPW�E�J�KP_�QH@T`aE�J�KPENQH@D@T_�OHhDO>ZDQH@�oD_�Q�@TENU @�Z(U BDE�J�ZDE�J�KPE>GIUTQ>GFKPQLKPOCFUTbIjDUTQH`aQLKPO r  
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 [�E�p�EHCFUTENGcOHJ�O>UTCFCFUTJ�_�J�bIUTQHÅ(U @ U�ENBDE�CtKPQHJ�KPO>J%E�GcGI_�J�Q>UTJDZDE�J�J�U KPq>ÝNZDOLW
_�KPQ>QH@�@TQLW
OHCFQLKPO(CFE>bIj�EGIBDOHJ�KPQHJ�E�QH`dE�J�KPE>GIU�BDCFE�GcE�J�KPUDUTJdGIE�CtW
U YDUTO>ZD_�CFQHJ�KPENU @�KP_�CFJ�O>ZDU�p�E�CFUTENQHGIGcE�hDJ�QLKPOHhD@ U r  
 	�ãRÚ�ÿ89(7��,þ���Ø�0�25éPÚ�ãP4 å Ø�ãL23Ø

 
 fHE�C�@TE pgE�CFUTE W�E�C\CFq>UTGFKPU KP_DU KVO>BDC\E�GcGIOS@TENQLYDUTE�J�ZDENQHBDBDOHGIU KPO>C\E�hDUTGFKPCFOSbIOHJd@TE>GFKPEHGIGIE>hDQHCFQHJ�YDUTENE`aOHZDQH@ U KPq>BDCFEPW
UTGFKPENZDQH@�BDC\E�bcE�ZDE�J�KLENQHCtK r m l�ldB�E�C�U @�@TQLW
OHCFOSGFKPCFQ(OHCFZDUTJ�QHCFUTO r  
 ?A@�CFE�hDUTGFKPC\O>ZDU�bI_�U�Q�@�BDCFE�bcE�ZDE�J�KPE>bIQHB�OLW�E�C\GIOSBD_��SEHGIGIEHC\ENGcOHGFKPU KP_�U KPO>ZDQ>QH@ KPCFQ>UTZDOHJ�E�QZDOHbI_�`aE�J�KPQLYDUTOHJ�ENJ�E�@T@TENQLYDUTE�J�ZDENbIj�ENQHÅDÅDUTQHJ�O>@TQ>bIOHJ�KPQHÅDU @ U KPq>`aE�bIbIQHJ�U YcYDQLKPQNQH_�KPOHCFU YcYDQLKPQ r  
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 ?AJzbIQHGIU�GIBDEHbIUTQ�@ U�ENhDUT_�GFKVU p\U bIQLKPUDU @�ZDQLKPOHCFENZDU�@TQLW
OHCFOSB�OLKPCFqSbIOHJ�bcE�Z�E�C\ENUTJdoD_�QH@ _DJ�oD_�ENE�BDO(bIQZDE�@ @T^ QHJ�J�O>bIOHJ�hDE�ZDU�C\EPKPCFUTÅD_�U KVU�bIOHJ�p�QHbcOH@ KPq>ZDU�ZDE�ZD_�CF@ U�ZDQ�U�BDE�CF`aEHGIGIU�UTJ�Z(U W�UTZ(_�Q�@ U�Z(U�bI_DU�QH@ @T^ QHCtK rm�Ü¥à OLW�W�EHCFO ] OIW
E>EHGIQH_�CFU KPU ] ZDQH@ @TE p�EHCFUTE r  
 s UD@TQLW
OHCFQLKPO(CFU�GFKP_�ZDE�J�KPU ] bIOH`aBDC\E�GIU�oD_�E�@ @ U�_�JDU W
E�CFGIU KPQHCFU ] bIj�ENZ�EPW�OHJ�OSGIO(GFKPE�J%EHCFE>BDC\OLW�ENZDUE�GIQH`dE ] E>bIj�E ] UTJdÅDQHGIENQH@T@TQN@TE�hDhDENk à `aQHhDhDUTO m�n�Þ�à ] J r l à�à ] j�QHJ�J�O>ZDUTCFU KRKPONQHZa_�GI_�p�CF_�UTCFENZDUBDE�CF`dE�GcGIU�hDUTOHCFJ�Q�@ UTE�CFU�CFEPKPC\UTÅD_DU KVU ] @TENQLY(UTE�J�ZDENbcOHJ�bIE�Z�E�CFQHJ�J�OSQH@ KPCFU Ò h(UTOHCFJ�U�CFEPKPC\UTÅD_DU KVU ] BDQHCFU�Q Ü¥àOHC\EN@TQLW
OHC\QLKPU W
ENQH@ @T^ QHJ�J�O ] BDE�C�@TQ>C\E�@TQLKPU W
Q>BDCFE�BDQHCFQLYDUTOHJ�E r  



 ?�B�EHCF`aEHGIGIU�ZDU�bI_DU�QH@�BDCFE�bIE�ZDE�J�KPE>bcOH`a`aQSGIQHCFQHJ�J�OaCFEPKLCFUTÅD_DU KVU�BDCFEPW
UTQ>BDCFE�GcE�J�KPQLYDUTOHJ�ENZDE�@ @TQZDOHbI_�`aE�J�KPQLYDUTOHJ�EN_�p5p�UTbIUTQ�@ ENZ�E�hD@ U�E�GIQH`aU�GIOHGFKLE�J�_�KPU Î bIE�CtKPU p�UTbIQLKPU ] Z(UTbIjDUTQHCFQLY(UTOHJDU ] @ UTÅDCFEPKRKPU�ENOHhDJ�UQH@ KPCFO>UTZDOHJ�E�O>`dEPYcYDO>ZDU�BDC\OLW
QHÏ r  
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 ?AJzbIOHJ�pgOHCF`aU KPq>QH@ @TQ�W
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U KPq>QHbIbIE�CtKPQLKPQ ] BDO(GIGcOHJ�O>_�GI_�pgCF_�UTCFENZ�E�@ @TENQHhDEPW�OH@TQLY(UTOHJDUBDCFEPW
UTGFKPE>ZDQH@ @T^ QHCtK r l�ldZ�E�@ @ Q>[�E�hDh�E Ò p�E�ÅDÅ�CFQHUTO m�n�n kdJ r m�à�Ü ] ENZDQH@T@T^ QHCtK r kdZ�E�@ @TQ>[�E�hDhDE>k ÞOLKRKPOHÅDC\E m�n�n l ] J r Ü k�l ] ESbIUTOHÝ
á  QHÏ8U @�BDE�CFUTOHZDO>ZDU�QHGFKPE�J�GIUTOHJ�E p�QHbcOH@ KPQLKPU W
Q>BDOHGFKPigBDQHCtKP_�` p�CF_�UTÅ(U @TE p�UTJ�O>QHU�KPCFENQHJ�J�U�Z(U�EPKPq>ZDE�@ÅDQH`aÅDUTJ�OHÈ

 ÅDÏ8UTJdQ�@ KPE�CFJ�QLKVU W
Q>QH@ @TQN@TEPKRKVE�CFQSQHÏ ] ZD_�E>O(CFE>ZDU�BDE�CF`dE�GIGcO>hDUTOHCFJ�QH@TUTE�CFO>C\EPKLCFUTÅD_DU KPO�p�UTJ�O>QHU�KPCFEQHJ�JDU�Z(U�EPKPq>ZDE�@�ÅDQH`aÅDUTJ�O ] UTJ�ZDE�J�JDU YIYDQLKPENQ>bIQ(CFUTbIO>Z�E�@ @�^ ?AX�f Ê È  bIÏ8ZDOHB�O>UT@�KPE�CtYDO>QHJ�J�O>ZDU�EPKPq>ZDE�@�ÅDQH`aÅDUTJ�O ] KPCFE>hDUTOHCFJ�U�Z(U�BDE�CF`aEHGIGcOSOHhDJ�U�`aE�GIE ] UTJ�ZDE�J�JDU YcYDQLKVUQ>bIQHCFUTbIOSZDE�@T@TÆ ?AX�f Ê QHJ�bIj%E>BDE�C�bcOH@T_DU�bIj�ENQHGcGIUTGFKPEN_�J�Q>BDE�C\GIOHJ�QSbcOHJdj�QHJ�ZDUTbIQHBSUTJdGLU KP_�QLY(UTOHJ�ENZDUhDCFQLW
U KPq ] BDQHCFE�J�KLE>O>QLp5p�UTJ�E>E�J�KPC\O>UT@�KPE�CtYDO>hDCFQHZ�O ] bIO(J�W
U W
E�J�KPE r  
 [�ENQHh�EPW�OH@TQLY(UTOHJ�U�Z(U�bI_DU�Q�UDBD_�J�KVU�QHÏgÈ8ÅDÏ8ENbIÏ ] GcOHJ�O�pgCF_�UTÅ(U @ U�Q>bIOHJ�ZDU Y(UTOHJ�ENbIj�ENUT@�ÅDQH`aÅ(UTJ�O>O>@TQBDE�C\GIOHJ�QSbIOHJdj�QHJ�ZDUTbIQHBaJ�OHJdGIUTQ>CFUTbIOLW�E�CFQLKLO>Q�KLE�`aB�O>BDUTE�J�O>BDC\E�GcGIOSUTGFKPU KV_�KVU�GIBDE�bIUTQH@ U YcYDQLKVU r  
 s U�BDE�CF`aE�GcGIU�ZDU�bI_DU�Q�U�BD_DJ�KVU�ÅDÏ8ENbIÏ ] bIj�E>GIU�bI_�`a_�@ QHJ�O>bcOHJdoD_�E�@T@ U�BDCFEPW
UTGFKVU�ZDQH@ @T^ QHCtKPUTbIO�@TO Þ ZDE�@T@TQ[�E�hDh�E m k à�Ü ì Þ�m ] GIU�QHBDBD@ U bIQHJ�O>@TENZDUTGIBDOHGIU YDUTOHJDU�Z(U�bI_�U�Q�@ @T^ _D@ KVU `aO>bIOH`a`dQ>ZDE�@%`aE�ZDEHGIUT`aO>QHCtK r Þ ][�E�hDh�E m k à�Ü ì Þ�m r  
 ?A@�hDE�J�U KPOHCFE ] BDQHC\E�J�KPE>O>QIp�p�UTJ�ENE�J�KPCFOSU @�KPE�CtYDO>h�CFQHZDO ] bIOHJ�W
U W
E�J�KPE>ZDU�j�QHJ�Z(UTbIQHBDBDQLKPO ] BD_��GIbIE�hD@TUTE�CFE ] OIW
ENB�OHGcGIUTÅ(U @TE ] @TQ>GIE�ZDENZDU�@TQLW
OHC\O>BDUTÌ�W
UTbLUTJ�Q>ENJ�OHJdBD_��>EHGIGcEHCFE KLCFQ(GFp�EHCFU KPO>GcE�J�YDQ>U @



BDCFOHB�CFUTO>bIOHJ�GcE�J�GcO r  
 [�ENZDUTGIBDOHGIU YDUTOHJDU�Z(U�bI_�U�Q�UDbIOH`a`aU�BDCFEHbIE�Z�E�J�KPU�GIU�QHB(BD@ UTbIQHJ�O>QHJ�bIj�ENQHhD@ U�QLp5p�UTZDQPKPQHCFU�Z(U�BDE�CFGcOHJ�Ej�QHJ�Z(UTbIQHBDBDQLKPENUTJdGIU KV_�QLY(UTOHJ�U�Z(U�hDCFQLW
U KPq r  
 [�Q>BDEHCFGcOHJ�Q>`aQHhDhDUTOHC\E�J�J�ENbcOHJdj�QHJ�ZDUTbIQHBaUTJdGLU KP_�QLY(UTOHJ�ENZDU�hDCFQLW
U KPq>QHbIbIE�CtKPQLKLO ] BD_��>_�GI_�pgCF_�UTCFEZDE�U�BDE�CF`dE�GIGIU�ZDU�bI_�U�Q�@ @TEN@ EPKRKPEHCFENÅDÏ+E>bIÏ+ENZ�E�@ @TENQHhDEPW�OH@TQLY(UTOHJDU�Z(U�bI_�U�Q�@�bIOH`a`aQ>BDC\E�bcE�ZDE�J�KPE r  
 fHE�C
KP_�KRKPEN@TENQHhDELW
OH@TQLYDUTOHJDUDBDCFELW
UTGFKPENJ�E�@�BDC\E�GcE�J�KPENQ(CtKPUTbIOH@TO>GIU�p�Q>E�GIB�CFEHGIGcOSCFU p�E�CFUT`aE�J�KPO>QH@T@TEbIOHJ�ZDU Y(UTOHJDU�E�ZaQH@ @TEN`aOHZDQH@TU KPq>Z(U�bI_DU�Q�@ @TQN@TE�hDUTGL@TQLY(UTOHJDENUTJ�W
UThDOHCFE / 9 Ö
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 / 9 Ö�M(p�C�
 r [ r k Þ QHh�OHGFKLO m�n�n l ] J r l�k Ü ] bIOHJ�W
EHCtKPU KPO>J�E�@ @TQ>@TE�hDhDENk Þ OLKRKPOHÅ�CFE m�n�n l ] J r Ü k�lÎ QHCtK r k�Ï ] Q(CtK r l�lz@TE�hDhDE Ò p�E�ÅDÅDCFQHUTO m�n�n k ] J r m�à�Ü e¡[�E�hDh�E���_�QHZ�CFOSBDEHC�@T^ QHGIGIUTGFKPE�J�YDQ ]@T^ UTJ�KPE�hDCFQLYDUTOHJ�ENGIOHbIUTQH@TENENU�ZDUTCFU KRKVU�ZDE�@ @TENBDE�CFGcOHJ�ENj�Q(J�ZDUTbIQHBDBDQLKPE�e8E�ZaUT@�ZDE�bICFEPKLO>@TE�hDUTGL@TQLKVU W
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 [�Q>bIj�UTQH`aQLKPQ>QH@ @TENQHCF`aU�BDE�C�QHZDE�`aBDUTE�C\ENQHhD@TU�OHÅDÅ(@ UTh(j�U�Z(UD@TEPW
Q>ÝNZDUTGIbIUTB(@ UTJ�QLKPQNZDQH@�
 r [ r M r f r Ê r m lGIEPKRKPE�`aÅ�C\E m�n�Ü¥Ñ ] J r l à l ] Q>J�O(CF`aQ>Z�E�@�oD_�Q�@TENU @�CFQHBDBDOHCtKPOSZDU�@TQLW
OHCFO>J�OHJ�W
UTE�J�ENCFUTGIOH@ KPO ] `aQSGIUbIOHJ�GIUTZDE�CFQSGcOHGIB�E�GcO>BDEHC�UT@DBDE�CFUTOHZDOSZDE�@�GIEHCtW
U YDUTO>`aU @ U KPQHCFENZDU�@TEPW
Q ] bcOHJdZDUTCFU KRKPO>QH@ @TQbIOHJ�GcE�C3W
QLYDUTOHJ�ENZDE�@�BDOHGFKLO r  
 s @�KPE�CF`aUTJ�ENZDE�@�GIE�CtW
U YDUTO>`aU @ U KPQHCFENZDUD@TEPW
Q>BDE�C�bcOHJ�hDE�ZDQH`aE�J�KPOSOSBDEHC�UTJ�W
UTO>U Ja@ UTbIE�J�YDQ>U @ @ UT`SU KPQLKPQUTJdQLKRKPE�GIQ>ZDU�bIOHJ�hDE�ZDO ] U @D@ QLW
O(CFQLKPO(CFE>E�J�KPC\O�KLCFE�J�KPQ>h�UTOHCFJ�U�ZDQ�@�bIOHJ�hDE�ZDQH`aE�J�KPOaO>ZDQH@T@T^ UTJ�W�UTO>U J@ UTbIE�J�YDQ>ZDEPW
E>BDO(CFGIU�Q>ZDUTGIBDOHGIU Y(UTOHJ�ENZDE�@�ZDQLKPOHC\ENZDU�@ QLW
O(CFO>B�EHC�CFUTBDCFE�J�Z�E�C\E>GIEHCtW
U Y(UTO ] UTJ`aQHJ�bIQHJ�YDQ>ZDU�bIj�ENU @�CFQHBDBDOHCtKLO>ZDU�@TQLW
OHCFOSÝ>CFUTGIOH@ KPO r  
 ?A@�BDE�CFUTOHZDO�KPCFQ(GIbcOHC\GIO>UTJdGcE�C3W
U Y(UTO>`aU @ U KPQHCFE W
QSbcOH`aB�_�KPQLKPO>J�E�@ @T^(QHJ�YDUTQ�JDU KPq>Z(U�GIE�C3W
U Y(UTO>QHU�GIOH@ UEPp5pgEPKRKPU�ZDE�@ @T^ UTJ�ZDE�J�JDU KPq>Z(U�Q�J�Y(UTQHJDU KPq ] UTJ�W
UThDOHCFENQH@ @TQ>ZDQLKPQ>ZDE�@�l m `aQHhDhDUTO m�n ß k ] E>ZDE�@BDCFE�QIW�W
UTGIO r  
 s ZDE�bcOHC\C\E�C\ENZDQH@ m�a hDUT_�h(J�O m�n ß k ] E p�UTJ�O>QH@�l m `aQHCtYDO m�n ß Þ ] UT@�BDE�CFUTOHZDO�KPCFQ(GIbIO(CFGcO>UTJdGIEHCtW
U YDUTO`aU @ U KPQHCFENÝNbcOHJ�GIUTZDE�CFQLKLO>_�KPU @TENBDE�C�UT@�KPCFQLKRKPQH`aE�J�KPO>ZDUcp�UTJ�ENCFQHBDBDO(CtKPO ] QHU�GIOH@TU�p\UTJDUZDE�@ @T^ QHBDB(@ UTbIQLY(UTOHJ�ENZDE�@�KPQHGcGIO>ZDU�CFU W
QH@T_�KPQPY(UTOHJ�ENZDU�bI_�UDQH@ @T^ QHCtK r k m k à b r b r�] bcOH`dE>`aOHZDU p�UTbIQLKPO>ZDQH@ @TQ[�E�hDh�ENk n `aQHhDhDUTO m�n ß k ] J r k n�Þ r  
 s U�GIE�J�GIU�ENBDEHC�hD@TU�EPp5p�EPKRKPU�ZDE�@�GIE�bcOHJ�ZDOSbIOH`a`dQ>ZDE�@T@ ^ QHCtK r k m k à b r b r�] bcOH`aE>`dOHZDU p�UTbIQLKPO>ZDQH@ @TQ[�E�hDh�ENk n `aQHhDhDUTO m�n ß k ] J r k n�Þ ] Q>Z�E�bcOHC\CFEHC\ENZDQH@ m�a QHBDCFUT@TE m�n ß Þ ] ZD_�CFQHJ�KPENUT@DBDE�CFUTOHZDOKPCFQHGIbcOHC\GIOSUTJdGIE�C3W
U Y(UTO>`aU @ U KPQHCFENZ�EPW�E>E�GcGIEHC\ENbcOH`aBD_�KPQLKPO>J�E�@T@TQ>CFEPKPCFUTÅD_�Y(UTOHJ�EN_�KPU @TENQ�U�p�UTJDU�ZDEu@bIQH@TbIOH@TO>ZDE�@�KPCFQLKRKPQH`aE�J�KPOSZDU�p\UTJ�ENCFQHBDBDO(CtKPO>@T^ E�oD_�U W
QH@ E�J�KPENZ�E�@ @TQ>J�OHCF`aQH@TENC\EPKPCFUTÅD_�Y(UTOHJ�ENZDU�bI_�UQH@ @T^ QHCtK r m ß Ò QH@ @TQ>oD_�Q�@TENU @D@ QLW
O(CFQLKPO(CFE>QLW
C\E�ÅDÅ�ENQLW
_�KLO>ZDUTCFU KRKPO>U JdbIQHGIO>ZDU�J�OHCF`dQH@TENGFW
OH@ThDUT`aE�J�KPOZDE�@�CFQHBDBDOHCtKLO>ZDU�@TQLW
OHCFO r  
 X�OHJdGIQ(CFQHJ�J�O ] UTJ�W
E�bIE ] bcO(`aBD_�KPQLKVU�Q>J�E�GIGI_�JzEPp5pgEPKRKLO>U�BDE�CFUTOHZDU�ZDU�p�E�CF`aQ�W�OH@TOHJ�KPQHCFUTQ>E�bIbcE�ZDE�J�KPU@TQ>ZD_�CFQLKPQ>J�OHCF`aQH@TENZDE�@�GIEHCtW
U Y(UTO>ZDUD@TEPW
Q r  
 X�E�@�bIQHGcO>ZDU�bIEHGIGIQLYDUTOHJ�ENZ�E�@ @T^ QLKRKVU W
U KPQ>ZDE�@ @T^ QLY(UTE�J�ZDQ ] U @�BDE�CFUTOHZDO�KPCFQHGcbIO(CFGcO>UTJdGIEHCtW
U Y(UTO>`aU @ U KPQHCFEGIQHCFqSbIOH`aBD_�KPQLKPOSJ�E�@T@T^ QHJ�Y(UTQHJDU KPq>ZDE�@D@TQLW
OHCFQLKPO(C\E p�UTJ�O>QH@T@TQ>bIE�GIGIQLYDUTOHJ�ENZDE�@T@TQ>GFKPE�GIGIQ r  
 [�ENJ%OHCF`dENZ�E�@�BDCFEHGIE�J�KPE>Q(CtKPUTbIOH@TO>J�OHJdGIU�QHBDBD@ UTbIQHJ�O>J�E�@�bIQHGIO>ZDU�bIOHJ�KLCFQLKRKPO>Q�KPE�CF`aUTJ�ENE>ZDUQHGIGI_�J�YDUTOHJ�ENBDE�C�@TQLW
OHCFQLKLO(CFU�GFKPQHhDUTOHJ�Q�@ U�O>GIQH@ KP_�QHCFU r  



 [�ENJ%OHCF`dENZDU�bI_�U�QH@�BDCFE�GIEHJ�KPENQHCtKPUTbIOH@TO>GIU�QHBDBD@ UTbIQHJ�O ] BDEHC�EPp5pgEPKRKPOSZDE�@T@T^ QHCtK r Þ ZDE�@ @TQ>[�E�hDhDE m�ÒZDUTbIE�`aÅDCFE m�n�Þ kzJ r Þ�Þ k ] Gc_�@�CAUTbIOHJ�OHGcbIUT`aE�J�KPO>ZDE�@T@T^ OHÅDUTEPY(UTOHJ�ENZDU�bIOHGIbIUTE�J�YDQ ] Q(J�bIj�ENQHU�@TQLW
OHCFQLKPOHCFUbIj�ENB�CFEHGFKPQHJ�OSGIEHCtW
U YDUTO>bIU W
U @TENGIOHGFKPU KP_�KVU W
O ] J�OHJ�bIj%Ý>BDE�C�EPp�p�EPKRKLO>ZDE�@T@TQ>[�E�hDhDE>k Ñ p�E�ÅDÅ�CFQHUTO m�n ß Þ ]J r Ü¥n ] GI_�@T@TQ>bIOHOHBDEHCFQLYDUTOHJ�ENZDE�@T@T^ ? KPQH@ UTQ>bIOHJdU�fHQHE�GIU�U J�W
UTQ>Z(U�GFW
U @T_�BDBDO ] QHUD@TQLW
OHCFQIKPOHCFU�QHU�oD_�Q�@ U�GLUTQCFUTbIOHJ�OHGcbIUT_�KPQN@TQ>oD_�Q�@ U p\UTbIQ>ZDU�W
OH@TOHJ�KPQHCFUDU JdGIE�C3W
U Y(UTO>bIU W
U @TE ] QHU�GIE�J�GIU�ZDE�@ @TQN@TE�hDhDE>GFKPEHGIGIQ r  
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 ?AJzbIQHGcO>ZDU�CFUTbIjDUTQH`aO>QH@ @TENQHCF`aU ] U @D@TQLW
OHCFQLKPO(CFE>j�Q>ZDUTCFU KRKPO ] BDE�C�UT@�BDE�CFUTOHZDO>UTJdbI_�UDCFUT`aQHJ�ENGcOLKRKPO>@TEQHCF`aU ] QH@ @TQ>bIOHJ�GIEHCtW
QLYDUTOHJ�E>ZDE�@�BDOHGFKPO r  
 Í QH@TENBDE�CFUTOHZDO�W
QSbIOH`aBD_�KLQLKPO>J�E�@T@T^ QHJ�Y(UTQHJDU KPq>Z(U�GIE�C3W�U Y(UTO>Q�U�GIOH@ U�EPp5pgEPKRKPU�ZDE�@ @T^ UTJ�Z(E�J�J�U KPq>Z(UQHJ�Y(UTQHJDU KPq ] UTJ�W
UThDOHCFE p�UTJ�OSQH@ @TQ>ZDQLKPQ>ZDE�@�l m `aQHhDh(UTO m�n ß k ] J�OHJ�bIj�Ý>ZDE�hD@TU�GIbIQLKRKPU�Z(U�QHJ�Y(UTQ�JDU KPq>EZDE�@�BDCFE�QLWHW
UTGIO r  
 s ZDE�bcOHC\C\E�C\ENZDQH@ m�a hDUT_�h(J�O m�n ß k ] @TUTJ�O>Q�@�l m `aQHC3YDO m�n ß Þ ] UT@�BDE�CFUTOHZDO>ZDU�CFUTbIj�UTQH`aO>QH@ @TENQHCF`aUÝ�bcOHJ�GIUTZDE�CFQLKPOS_�KPU @TENBDE�C�UT@cKPCFQLKRKPQH`aE�J�KPO>ZDU�p�UTJ�ENCFQHBDB�OHCtKLO ] QHU�GIOH@TU�p�U JDU�ZDE�@ @T^ QHBDB(@ UTbIQLY(UTOHJ�ENZDE�@KPQHGIGIOSZDU�CFU W
Q�@T_�KPQLY(UTOHJ�ENZDUDbI_�U�Q�@ @T^ QHCtK r k m k à b r b r�] bcO(`aEN`dOHZDU p�UTbIQLKPO>ZDQH@ @TQ>[�E�hDhDENk n `aQHhDhDUTOm�n ß k ] J r k n�Þ r  
 s U�GIE�J�GIU�ENBDEHC�hD@TU�EPp5p�EPKRKPU�ZDE�@�GIE�bcOHJ�ZDOSbIOH`a`dQ>ZDE�@T@ ^ QHCtK r k m k à b r b r�] bcOH`aE>`dOHZDU p�UTbIQLKPO>ZDQH@ @TQ[�E�hDh�ENk n `aQHhDhDUTO m�n ß k ] J r k n�Þ ] Q>Z�E�bcOHC\C\E�C\ENZDQH@T@T^ m QHBDCFUT@TE m�n ß Þ ] ZD_�CFQHJ�KPENUT@DBDE�CFUTOHZDOSZDUCFUTbIjDUTQH`aO>QH@ @TENQHCF`aU�ZDEPW�E>E�GIGcEHCFE>bcOH`aBD_�KPQLKPO>J�E�@T@TQNCFEPKLCFUTÅD_�Y(UTOHJ�EN_�KPU @TENQ�U�p�U JDU�ZDE�@�bIQH@TbIOH@TO>ZDE�@KPCFQLKRKPQH`aE�J�KPO>ZDU�p�UTJ�ENCFQHBDB�OHCtKLO>@T^ E�oD_�U W
QH@TE�J�KPENZDE�@ @TQNJ�OHCF`aQH@TENC\EPKPCFUTÅD_�YDUTOHJ�ENZDUDbI_�U�Q�@ @T^ QHCtK r m ß ÒQH@ @TQ>oD_�Q�@TENU @D@TQLW
OHCFQLKPOHC\ENQIW
C\E�ÅDÅDENQIW
_�KPO>ZDUTCFU KRKPO>UTJdbLQHGIO>ZDU�J�OHCF`aQH@TE>GFW�OH@Th(UT`aE�J�KPO>ZDE�@CFQHBDBDO(CtKPO>ZDU�@TQLW
OHCFO r  
 
�_�CFQHJ�KPENUT@�BDE�CFUTOHZDO>ZDU�CFUTbLj�UTQH`aO>QH@ @TENQHCF`aUDU @�BDE�CFGIO(J�QH@TENQLW
CFq>ZDUTCFU KRKPO>QH@�KPCFQLKRKVQH`aE�J�KPO>B�CFELW
UTGFKPOZDQH@ @TQ>[�E�hDhDE m�à hDUT_�hDJ�O m�n�Ü¥à ] J r Ñ�Ò l / 9 Ö  ?A@�KPCFQLKRKPQH`aE�J�KPOSBDC\EPW
UTGFKPOSZDQH@ @TENJ�OHCF`aE>ZDU�@TE�hDhDENENbcOHJ�KPCFQLKRKP_�QH@ U�Q�p�QLW
OHC\ENZ�E�U�CFUTbIjDUTQH`aQLKVU�j�QKPE�CF`aUTJ�ENbcOHJd@TQ>bIE�GcGIQLYDUTOHJ�ENZDE�@T@T^ QLKRKVU W�U KPq>ZDE�@ @T^ QLY(UTE�JDZDQ r  
 s @ @TQ�p\UTJ�ENZDE�@�CFUTbIjDUTQH`aO>i8GcUTQNUTJdbIQHGIO>ZDU�UTJ�W�UTO>U JdbIOHJ�hDE�ZDOSbIOH`dENUTJdoD_�E�@ @TO>ZDUDU J�W
UTO>U Jd@ UTbIE�J�YDQU @ @ UT`SU KPQLKPQNUTJdQLKRKPE�GIQ>ZDU�bIO(J�hDE�ZDO>i8UT@D@TQLW
OHCFQLKPO(CFE>ZDELW
ENB�OHC\GIU�Q>ZDUTGIBDOHGIU Y(UTOHJ�ENZDE�@�ZDQLKPOHCFE>ZDU@TQLW
OHCFO>B�E�C�CFUTBDCFE�J�Z�E�C\EN@TQ>GI_�Q>O(bIbI_�BDQLYDUTOHJ�ENE�J�KPC\O>UT@cKPE�CF`aUTJ�ENZDU�bIUTJ�oD_�ENh(UTOH`aUDGIE>U @�CFUTbIjDUTQH`aOj�Q>QLW
_�KPO>ZD_�CFQLKPQ>J%OHJdGI_%BDE�CFUTOHC\ENQHZa_�Jd`dE�GcE ] ZDU�OLKRKPO>hDUTOH`aU�GIENj�Q>QIW
_�KPOSZD_�CFQLKPQ>GI_�BDEHCFUTOHCFEQHZa_�Jd`aE�GcEN`aQSJ�OHJdQSGcE�U�`aE�GIU ] ZDU�oD_DUTJ�Z(UTbLU�h(UTOHCFJ�U�GIENj�Q>QLW
_�KPO>ZD_�CFQLKPQSGI_%BDE�CFUTOHC\ENQSGcE�U`aE�GIU r X�E�@�bIQHGIOSbIj�E ] GcE�J�YDQ>hDUT_�GFKVU p\UTbIQLKPO>UT`aBDE�Z(UT`aE�J�KPO ] UT@D@TQLW
OHCFQLKPOHC\ENJ%OHJdGIU�BDOHJ�hDQ>QZDUTGIBDOHGIU Y(UTOHJ�ENZDE�@�ZDQLKPOHCFESZDUD@TQLW
OHCFO>J%E�U�KPE�CF`aUTJ�U�GIOHBDCFQ>UTJ�Z(UTbIQLKPU ] GIQHCFq>bcOHJ�GIUTZDE�CFQLKPOZDUT`SUTGIGLUTOHJ�QHCFUTO r  
 X�E�U�bIOHJ�pgCFOHJ�KPU�ZDE�@�@TQLW
OHCFQLKPOHC\E>CFUTbIj�UTQH`aQLKPO>Q�@ @TENQHCF`aUÐá

 QHÏ8UTJdbIQHGIO>ZDU�bIOHJ�KPCFQLKRKPOSQ�KPE�CF`aUTJ�E ] @TQ>ZDE�bcO(CFC\E�J�YDQSZDE�@�KPE�CF`aUTJ�ENÝ>GIO(GIBDEHGIQHÈ  ÅDÏ8UTJdbIQHGIO>ZDU�CFQHBDBDOHCtKLOSGFKPQHhDUTOHJ�Q�@TE ] U @�BDOHGFKPOSÝNbcOHJ�GcE�C3W
QLKPO>@TUT`SU KPQLKPQH`aE�J�KPENQH@ @ Q>ZD_�CFQLKPQ>ZDE�@�bcOHJ�KPCFQLKRKPOHÈ  bIÏ8ZD_�CFQHJ�KPENUT@�BDE�CFUTOHZDO>ZDU�BDCFOLW
Q ] UT@�CFQHBDBDOHCtKPO>ZDU�@TQLW
OHC\OSCFEHGFKPQ>GcOHGIB�E�GcO�p�UTJ�O>Q(@ @TQ�p\UTJ�ENZDE�@�CFUTbIjDUTQH`aO ] ENUT@BDE�CFUTOHZDO�KLCFQHGcbIO(CFGcO>UTJdGIEHC3W
U Y(UTO>`aU @ U KPQHCFENJ�OHJzÝ>bIOH`dBD_�KPQLKPO>QHhD@ U�EPp5p�EPKRKPU�ZDE�@ @T^ QHJ�Y(UTQHJDU KPq>Z(U�GIE�CtW
U YDUTOHÈ
 ZDÏ8UTJdbIQHGIO>ZDU�CFUTbIjDUTQH`aO>ZD_�CFQHJ�KPENUT@�BDE�CFUTOHZDO>ZDU�BDCFE�QIW�W
UTGIO>ZDU�@ UTbIE�J�Y(UTQH`aE�J�KPO ] UT@�BDOHGFKPO>Ý>bcOHJ�GcE�CtW�QLKPOp�UTJ�O>QH@�KPE�CF`aUTJ�ENZDE�@�CFUTbIjDUTQ�`aO>QH@T@TENQHCF`aU�ENU @�CFE�@TQLKVU W
O>BDE�CFUTOHZDOSÝ>bcOH`aBD_�KPQLKPO>Q(hD@ U�EPp5p�EPKRKPU�ZDE�@ @T^ QHJ�Y(UTQHJDU KPqZDU�GIE�CtW
U YDUTO r   
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 [�^ QLYDUTE�J�ZDQ>j�Q�p�QHbcOH@ KPq>Z(U�U J�W
UTQHCFENU @�BDE�CFGcOHJ�QH@TENUTJd`SU GIGIUTOHJ�E KPEH`aBDO(CFQHJ�E�Q�p�_�O(CFUDZDE�@T@TQ>BDCFOHBDCFUTQCFEHGIUTZDE�J�YDQ r  ?AJ�KPQH@�bIQHGcO>QH@�BDE�C\GIOHJ�QH@TE>i,p�QLKRKPQ>EHbIbcEPYDUTOHJ�ENBDEHC�hD@TUDOHBDEHCFQLKPO(CFU�ZDU�W
E�J�ZDU KPQ>i8bIO(`aBDEPKPE
á
 m Ï8U @�CFUT`aÅDOHCFGIO>Z�E�@ @TENGIBDEHGcE>EPp5pgEPKRKPU W
ENZDU�W
UTQHhDh(UTOHÈ

 k�Ï8U @�CFUT`aÅDOHCFGIO>Z�E�@ @TENGIBDEHGcE>EPp5pgEPKRKPU W
ENBDEHC�UT@�KPCFQHGIBDOHC3KPO>ZDE�@�ÅDQHhDQHhD@ UTOHÈ
 l�Ï8U @�CFUT`aÅDOHCFGIO>Z�E�@ @TENGIBDEHGcENBDO(GFKPQH@TU ] KPEu@TE�hDCFQLp�UTbIj�E>EHZaQH@ KPCFE ] GcOHGFKLE�J�_�KPENUTJdE�GcEHbI_�YDUTOHJ�ENZDE�@�`aQHJ�ZDQLKPOJ�E�@ @T^ UTJ�KPE�CFE�GcGIE>ZDE�@T@T^ QLY(UTE�J�Z(QHÈ

 Ü Ï8_�J�Q>ZDUTQHCAUTQ>J�OHJdUTJ�p�E�CFUTOHCFE>QH@�ZDOHBDBDUTO>ZDE�@ @TQ>oD_�OLKPQ>hDUTOHCFJ�QH@ UTE�CFQ>ZDE�@ @TQ>CFEPKPCFUTÅD_�YDUTOHJ�ENZDU�p�QLKRKPO>ZDU�bI_DUQH@ @T^ QHCtK r m ß Þ È8oD_�QH@TOHCFQ>J�OHJ�W
U�GIUTQ>BDE�CFJ�OLKRKPQH`aE�J�KPO�p�_%OHCFU�GIE�Z�EN@TQ>ZDUTQHCFUTQ�W
E�CFCFqSC\UTZDOLKRKPQ>Z(U�_�J�KPE�CtYDO r   
 fHE�C�@TEN`aUTGIGIUTOHJDU�ZDU�Z(_�CFQLKPQ>GI_�BDEHCFUTOHCFE>QH@�`aE�GcE W�E�C\C\q>bIO(CFCFUTGIBDO(GFKPQ>_�J�Q>ZDUTQHCFUTQNCFUTZDOLKRKPQ>ZDE�@ m�à�3 rs J�QH@TOHhDQH`aE�J�KPENGIU�BDCFO(bIE�Z�E�CFqSoD_�QHJ�ZDO>@TENQLKRKPCFUTÅD_�Y(UTOHJ�U�ZDEu@�@TQLW
OHCFQLKPOHC\ENbcOH`aB�O(CtKPUTJ�O�W
UTQHhDh(UQHÅDU KV_�Q�@ U r  
 ?AJd@T_�OHhDO>Z�E�@ @TENZDUTQHCFUTENZ(U�bI_�U�Q�@�J r Ü Ï8ZDE�@�GIE�bIOHJ�Z�O>bcOH`a`aQ ] J%OHJ�bIj�Ý>ZDE�@T@TQ>Z(UTQ�CFUTQ>ZDU�bI_DU�Q�@KPE�CtYDOSbcOH`a`aQ>Z�E�@�BDCFE�GcE�J�KPENQHCtKPUTbIOH@TO ] UT@�ZDQLKPOHCFENZDU�@ QLW
O(CFO>j�Q�p�QHbcOH@ KPq>ZDU�bIOHCFCFUTGIBDOHJ�ZDEHCFE>U @CFUT`aÅDOHCFGcO>Q>BDUTÝNZDU�@ UTGFKPQ>Z(E�@ @TENGIBDEHGIE>ZDU�W
U KRKPO>ENQH@ @TOHhDhDUTO ] bIOHJ�KPCFQLKRKPQH`dE�J�KPO>_%J�U p�OHCF`aENB�E�C�KP_�KRKPOU @�BDE�CFGIOHJ�QH@TE r  
 fHE�C�ÅDC\EPW
U�KPCFQHG\p�EHCtKPE>UTJa@TOHbIQH@ U KPq�W�UTbLUTJ�E W
EHCFCFqSCFUT`aÅDOHC\GIQLKPQ>@TQ>GIBDE�GIQSELp5pgEPKRKPU W
Q>ZDE�@�W
UTQHhDh(UTO>EoD_�E�@ @TQ>Z(U�GIOHhDhDUTOHCFJ�O r  
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 [�Q>ZDUTGIBDOHGIU Y(UTOHJ�ENZDU�bI_�U�Q�@DoD_�QHCtKPO>bcOH`a`aQ>Z�E�@T@T^ QHCtK r m�Ñ�à ] ZDE�@�BDCFEHGcE�J�KPENbcOHJ�KPC\QLKRKPO>Ý>GFKPQLKPQbIOHJ�W�E�J�_�KPQ>UTJdQHBDB(@ UTbIQLY(UTOHJ�ENZDE�@�BDCFUTJ�bIUTB(UTO>ZDE�@ @TQ�p�QHbIOH@ KPq>Z(U�QHZDOLYDUTOHJ�ENZDU�bIOHJ�W
E�J�YDUTOHJDU�GIBDE�bIUTQH@ U ]BDCFEPW
UTGFKPE>E>QH`a`aEHGIGcENZDQH@T@ ^ QHCtK r Ò�Þ ZDE�@�M�M�X�[�k ß hDUT_�hDJ�O m�n�Ò ß E>ZDQH@ @T^ QHCtKPUTbIOH@TO Ò�Þ ZDE�@�M�M�X�[l m @T_Dh(@ UTO m�n�Þ�à r  
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 s hD@ U�QHZDZDEPKRKVU�Q�@�KPCFQHGIBDO(CtKPOSZDE�@ @TEN`aEHCFbIU�Q>`aEPYcYDOSQH_�KPOHbIQ(CFCFU�ENQH_�KLOLKPC\E�J�U ] bIOH`aQ(J�ZDQLKVU�Q>BDCFEHGFKPQHC\EGIEHCtW
U Y(UTO>EPð�KLCFQH_�CFÅDQHJ�O ] GIQ(CFq>bcOHC\CFUTGIBDOHGFKPQ ] UTJdGIOHGFKPU KP_cYDUTOHJ�ENZDE�@ @TQ>Z(UTQHCFUTQ>Z(U�bI_DU�QH@�BDCFE�bIE�Z�E�J�KPEQHCtK r m�Ñ�à ] _�J�Q>UTJ�ZDE�J�JDU KPqNZDU�KPCFQHGFp�E�CtKPQ�pgOHCtpgEPKRKPQHCFUTQH`aE�J�KPENZ�EPKPEHCF`aUTJ�QLKPQ>J�E�@ @TQNGIE�hD_�E�J�KLEN`aUTGI_�CFQ�á  QHÏ Ò�à�3 Î bIUTJ�oD_�QHJ�KPQ>BDE�C�bIE�J�KPOHÏ8Z�E�@T@TQ>oD_�OLKPQ>h(UTOHCFJ�QH@ UTE�CFQ>ZDE�@T@TQ>CFEPKPCFUTÅD_�Y(UTOHJ�ENZDU�p�QLKRKPO>ZDU�bI_DU�Q�@ @T^ QHCtK rm ß Þ BDE�C�@TENQHGIGcE�J�YDE>ZDQ n Q m�m O(C\E�È

 ÅDÏ8UTJa@T_�OHhDO>ZDE�@ @TQ>BDCFE�bcE�Z�E�J�KPENQH@TUToD_�OLKPQ ] @T^ ß à�3 Î OLKRKPQHJ�KPQ>BDE�C�bIE�J�KPOHÏ+ZDE�@T@TQ>o(_�OLKPQ>hDUTOHCFJ�QH@ UTE�CFQ>ZDE�@T@TQCFEPKLCFUTÅD_�Y(UTOHJ�ENZDU�p�QLKRKPO>ZDU�bI_�U�Q�@ @T^ QHCtK r m ß Þ BDEHC�@TENQHGcGcE�J�YDE>GI_�BDE�CFUTOHCFU�Q m�m E p�UTJ�O>Q m�Ñ O(CFE�È  bIÏ8UTJa@T_�OHhDO>ZDE�@T@TENBDCFE�bcE�Z�E�J�KPU�Q�@ UToD_�OLKPE ] U @ m k à�3 Î bcE�J�KPOLW�E�J�KPU�BDE�C�bcE�J�KPOHÏ8Z�E�@T@TQ>oD_�OLKPQ>h(UTOHCFJ�QH@ UTE�CFQZDE�@ @TQ>CFEPKPCFUTÅD_�Y(UTOHJ�ENZDU�p�QLKRKPO>ZDU�bI_�U�Q�@ @T^ QHCtK r m ß Þ BDEHC�@TENQHGcGIE�J�Y�ENGI_�B�E�CFUTOHCFU�Q m�Ñ E�p�UTJ�O>Q>k Ü O(CFE r   
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 ?}KLCFQHG\p�EHCFUT`aE�J�KPU�Z(U�CFE�GIUTZDE�J�YDQ>ZDQHJ�J�O>ZDUTCAU KRKPO>QH@ @TENGIEHhD_�E�J�KPUDUTJ�ZDE�J�JDU KPq�á

 QHÏ8QH@D@TQLW
OHCFQLKPO(CFE>bIj%ENJ�OHJzGIUTQ>bIQHBDOLp�QH`aUThD@ UTQ�á
 m r U @�CFUT`aÅDOHCFGIOSZDE�@T@TQ>GIBDE�GcQ>EPp�p�EPKRKPU W
Q>ZDU�W
UTQHhDh(UTO>BDE�C�@TQ�W
UTQ>B(UTÌdÅDCFEPW�E�È  k r U @�CFUT`aÅDOHCFGIOSZDE�@T@TQ>GIBDE�GcQ>EPp�p�EPKRKPU W
Q>BDEHC�UT@�KPCFQHGIBDOHC3KPO>ZDE�@�`aOHÅDUT@ UTO>ENZDE�@�ÅDQHhDQHhD@ UTOHÈ  l r U @�CFUT`aÅDOHCFGIOSZDE�@T@T^ EPW
E�J�KP_�QH@TENBDE�CFZDU KPQ>ZDU�B(UTh(UTOHJ�ENoD_�QH@TOHCFQ>J�OHJdGIUTQ>GFKPQLKPO>B�OHGcGIUTÅ(U @TENGIbIUTOHhD@ UTE�CFEN@TQ@TOHbIQLYDUTOHJ�ENO�p�Q(C�@T_�OHhDO>QH@�GI_�ÅDQLp5p�U KRKPOHÈ,KPQH@TENCFUT`aÅDOHCFGIO�W
Q>bcO(CFCFUTGIBDOHGFKLO>B�E�C�_�Jz`aQHGIGIUT`aO>ZDU�GIE�U�`aE�GIUTÈ

 Ü r _�J�Q>ZDUTQHCFUTQ>J�Eu@ @TQ>`SUTGI_�CFQ�p�UTGIGIQLKPQ>BDEHC�UT@�BDE�CFGIOHJ�QH@TENUTJd`aUTGIGLUTOHJ�E KPE�`aB�OHCFQHJ%E�Q>BDQ(CFU�Q>oD_�E�@ @TQ>BDCFEPW
UTGFKPQZDQH@ @T^ QHCtK r m�Ñ�à OLWHW
EHCFOS_�JdC\UT`aÅDOHCFGIO>QSBDUTvNZDUD@ UTGFKPQ>bIO(Jd@TEN`aOHZDQH@ U KPqNUTJ�Z(UTbIQLKPENJ�E�@ @TO>GFKPEHGIGcO>Q(CtKPUTbIOH@TOHÈ   ÅDÏ8QH@D@TQLW
OHCFQLKPO(CFE>bIj�E>GIUTQ>bIQHBDOLp�QH`aUThD@ UTQ>ENbIUTOHÝNQHÅDÅDUTQ�p�QH`aUTh(@ UTQ>BDCFOHBDCFUTQ>OSbIOHJ�W
U W
Q>bIOHJdBDQHC\E�J�KPUW
EHCFGcO>bI_�U�QHÅDÅDUTQ>OHÅDÅD@ U hDjDUDZDU�Q�@ UT`aE�J�KVUÐá
 m r U @�CFUT`aÅDOHCFGIOSZDE�@T@TENGIBDE�GcE>EPp5pgEPKRKPU W
ENZDU�W
UTQHhDh(UTO>BDE�C�@TQ�W
UTQ>B(UTÌdÅDCFEPW�ENBDEHC�GIv>ENB�E�C�@TENBDEHCFGcOHJ�ENZDUp�QH`aUTh(@ UTQHÈ

 



k r U @�CFUT`aÅDOHCFGIOSZDE�@T@TENGIBDE�GcE>EPp5pgEPKRKPU W
ENBDEHC�UT@�KPCFQHGIBDOHC3KPO>ZDE�@�`aOHÅDUT@ UTO>ENZDE�@�ÅDQHhDQHhD@ UTOHÈ  l r U @�CFUT`aÅDOHCFGIOSZDE�@T@T^ EPW
E�J�KP_�QH@TENBDE�CFZDU KPQ>ZDU�B(UTh(UTOHJ�ENOLW
ENJ%OHJdGIUTQ>GFKPQLKPO>B�OHGcGIUTÅ(U @ ENGcbIUTOHhD@ UTE�CFEN@TQ>@TOHbIQLYDUTOHJ�EO�p�Q(C�@T_�OHhDO>QH@�GI_�ÅDQLp5p�U KRKPOHÈ,KPQH@TENCFUT`aÅDOHCFGcO�W
QSbcOHC\CFUTGIBDOHGFKPOSBDEHC�_�Jd`aQHGcGIUT`aO>Z�U�GIE�U�`aE�GIUTÈ
 Ü r _�J�Q>ZDUTQHCFUTQ>J�Eu@ @TQ>`SUTGI_�CFQ�p�UTGIGIQLKPQ>BDEHC�UT@�BDE�CFGIOHJ�QH@TENUTJd`aUTGIGLUTOHJ�E KPE�`aB�OHCFQHJ%E�Q ] B�E�C�Gcv>ENB�E�C�bIUTQHGIbI_�JbIOHJ�W
U W
E�J�KPENQSbIQ(CFUTbIOHÈ8BDEHC�U�p�UTh(@ U�bIOHJ�W
U W
E�J�KVU�Q>bIQHCFUTbIO>@TQ>ZDUTQHCAUTQ>ÝNCFUTZDOLKRKPQ>Q�KPC\ENoD_�UTJ�KVU r ?AJd@T_�OHhDO>ZDUZDEPKRKPQ>ZDUTQHJ�QNU @�ZDQLKPOHCFENZDU�@ QLW
O(CFO>BD_��>bcO(CFCFUTGIBDOHJ�ZDEHCFE>U @�CFUT`aÅDOHCFGIO>QSBDUTvNZDUD@ UTGFKPQNZDE�@T@TENGIBDE�GcENZDU�W
U KRKPO>E�ZQH@ @TOHhDh(UTO>GIOHGFKLE�J�_�KPENZDQH@�@TQPW
OHC\QLKPO(CFENB�EHC�Gcv>ENB�E�C�U�p�QH`aU @ UTQHCAU�Q>bIQHCFUTbIO>bcOH`aB�OHJ�E�J�KPUDU @�J�_�bL@TE�O�p�QH`aUT@ UTQHCFE r   

 [�ENZDUTQHCFUTENO>U�CFUT`aÅDOHC\GIU�ZDUDbI_�U�Q�@�BDCFE�GcE�J�KPENQ(CtKPUTbIOH@TO>GIQHCFQHJ�J�OSbIO(C\CFUTGIBDOHGFKPU�BDE�C�UT@�KPE�`aBDOGFKPCFEPKRKPQH`dE�J�KPENJ%E�bcE�GcGIQHCFUTOSQH@�KPCFQHGI@TOHbIO r ��_�QHJ�ZDO>UT@�KPCFQHGFp�EHCFUT`aE�J�KPO>bcOH`aB�OHCtKPQ>Q(J�bIj�ENUT@�KPCFQHiGIBDOHCtKLO>Z�E�@�`aOHÅDU @ UTO ] U @D@TQLW
OHCFQLKLOHC\ENQIW
CFq>ZDUTCFU KRKPO>Q>BDEHCFbcE�BDUTCFEN@TENZDUTQHCFUTENO>U�CFUT`aÅ(OHC\GIU�ZDU�bI_DU�Q�@BDCFEHGIE�J�KPE>QHCtKPUTbIOH@TO�p�UTJ�O>Q ß hDUTOHCFJ�U�ZDOHBDO>@T^ QHCFCFU W
O>Z�EH@�`aOHÅDU @ UTO r  
 ?A@�KPCFQHGFpgEHCFUT`aE�J�KPO>ZDE�U�@TQLW
OHCFQLKPO(CFU�bIOHJdC\E�GIB�OHJ�GIQHÅDUT@ U KPqNZDU�Z(UTCFEPYDUTOHJ�ENE�GcE�bI_�KPU W
Q>bcj�ENZDEPKLE�C\`aUTJDUDU @bIQH`aÅDUTQH`aE�J�KPO>ZDU�CFE�GIUTZDE�J�YDQ�W
EHCFCFqSZDU�J�OHCF`aQ>bcOH`a_%J�UTbIQLKPO>BDE�C�UTGIbcCFU KRKPO>QHhD@ UDUTJcKPE�C\E�GcGIQLKPU�bIOHJd_�JBDCFE�QIW�W
UTGIO>ZDU Ü¥Ò hDUTOHCFJ�U�OLW�W
EHCFOSZDU Þ�à hDUTOHCFJ�U�BDE�C�bcOH@TOHCFOSbIj�E>QHÅDÅDUTQHJ�O�p�QH`aU @ U QHCFU�Q>bIQHCFUTbIO r  
 ?AJ�KPQH@TUDUTBDOLKPE�GIU ] QHUD@TQLW
OHCFQLKPOHCFU�ZDU�bI_DU�QH@�bIOH`a`aQ>BDC\E�bcE�ZDE�J�KPE>GIQ(CFqSCFUTbIOHJ�OHGcbIUT_�KVO ] B�E�C�_�JdBDEHCFUTOHZDO`aQHGIGIUT`aO>ZDU n `aE�GIU ] U @�CFU `aÅDOHC\GIO>Z�E�@T@T^ EPW
E�J�KP_�QH@TENZDU p5p�E�CFE�J�YDQ>Z�E�@�bIQHJ�OHJ�E>EPp�pgEPKRKPU W
O>ZDU@TOHbIQLYDUTOHJ�ENBDE�C�_�JdQH@T@TOHhDh(U O>ZDE�@T@TO>GFKPE�GcGIO�KPUTBDO>ZDU�oD_DE�@ @TO>OHbcbI_�BDQLKPO>J%E�@ @TQN@TOHbIQH@ U KPq>ZDUBDCFOLW�E�J�UTE�J�YDQ r  	�ãRÚ�ÿ89�
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 s J�OHCF`aQSZDE�@T@T^ QHCtK r m ldZDE�@T@ Q>[�E�hDh�ENk à `aQHhDhDUTO m�n�Þ�à ] J r l à�à ] U @D@TQLW
OHCFQLKPO(C\E>J�OHJdBD_��SE�GIGcEHCFEKPCFQHGFpgE�CFU KPO>ZDQ>_�J�^ _�J�U KPq>QLY(UTE�J�ZDQ�@TENQHZa_�J�^ QH@ KPCFQ>GIENJ%OHJdBDEHC�bcOH`aB�CFOIW
QLKPE>CFQHhDUTOHJ�U�KPE�bIJ�UTbIj�E ]OHCFhDQHJ�U YcYDQLKVU W
ENENB�CFOHZD_�KRKPU W
E r  
 ?A@�BDE�C\GIOHJ�QH@TE KPCFQ(GFpgE�CFU KPO>QIW
CFq>ZDUTCFU KRKPO ] UTJdbIQHGIO>ZDU�GI_�bIbIEHGIGIU W
O>@TUTbIE�J�YDUTQH`aE�J�KPO ] QH@�CFUT`aÅDOHCFGIO>Z�E�@ @TEGIBDE�GcENB�E�C�UT@�CAU KPOHCFJ�O>GI_%OSENZ�E�@ @TQ>GI_�Q�p�QH`aUTh(@ UTQ>J�E�@D@ _�OHhDO>ZDU�BDCFOIW
E�J�UTE�J�YDQ ] BD_�CFbIj�Ý>U @�CFUTE�J�KPCFOGIUTQ>EPp5pgEPKRKP_�QLKPO>E�J�KLCFOSGIE�U%`aE�GIU�ZDQH@D@ UTbIE�J�YDUTQH`aE�J�KPO ] GIQH@ W
O>U�bIQHGIU�ZDU�p�OHCtYDQ>`aQHhDhDUTOHCFE r  
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 X�E�@T@T^ QH`aÅ(U KPO>ZDE�@ @TQ>J�OHCF`aQLKPU W
Q>ZDE�@ Ê E�CtW
U Y(UTO Ê QHJ�U KPQHCAU O>X�QLYDUTOHJ�QH@TENU @�ZDQLKPOHCFENZDU�@ QLW
O(CFO>j�Q@T^ OHÅDÅD@ U hDO>ZDU�CFU @TQHGIbLUTQHCFENQHU�BDCFOHB�CFU�ZDU BDE�J�ZDE�J�KPU ] Q�@ @T^ QLKRKVO>ZDE�@T@T^ QHGIGI_�J�YDUTOHJ�E ] @TQ>bIE�C3KPU p\UTbIQLY(UTOHJ�EEPW�E�J�KP_�QH@T`aE�J�KPENBDCFEHGIbcCFU KRKVQ>ZDQH@ @TE W
UThDE�J�KVU�Z(UTGIBDOHGIU Y(UTOHJ�U�Z(UD@TE�hDhDENO>ZDU�CFE�h�OH@TQH`aE�J�KPO>QHU�p�UTJDUZDE�@ @T^ UTGIbICFU Y(UTOHJ�ENZDE�@D@TQLW
OHCFQIKPOHC\ENGFKLE�GcGIOSQH@ Ê E�CtW
U YDUTO Ê QHJ�U KPQHCAUTO>X�QLYDUTOHJ�Q�@TE r  
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 Ê QH@ W
O>U @�bIQHGIO>ZDU�hDUT_�GFKVU p\UTbLQLKPO>E>bcOH`aBDC\OLW
QLKLO>UT`aBDE�ZDUT`aE�J�KPO>E pgE�CF`aU�C\E�GFKPQHJ�Z�O>hD@TU�OHÅDÅ(@ UThDjDU�Z(UbI_�U�Q�@�BDCFE�bcE�ZDE�J�KLENQHCtK r m%Ñ�Ü U @D@TQLW
OHCFQLKPO(CFE>j�Q>@T^ OHÅDÅD@ UThDO>Z(U�ZDQHCFENUT`a`aEHZDUTQLKPQ>JDOLKPU Y(UTQ>ZDE�@ @TQBDCFOHB�CFUTQ>`aQH@TQLKÐKVUTQ>QH@�ZDQLKPOHCFENZDU�@TQLW
OHCFOHÈ8UTJdbIQHGcO>ZDU�`aQHJ�bIQLKPQ>bIO(`a_�J�UTbIQPYDUTOHJ�E ] KPCFQHGIbcO(CFGcO>_�JhDUTOHCFJ�O>ZDQH@ @T^ U JDU Y(UTO>ZDE�@ @T^ QHGIGIE�J�YDQ ] @T^ QHGIGcE�J�YDQ>GFKPEHGIGIQSGcQHCFq>bcOHJ�GIUTZDE�CFQLKPQ>UTJ�hDUT_�GFKVU p\UTbIQLKPQ ] bIOHJd@TEbIOHJ�GcE�hD_�E�J�YDE>BDC\EPW
UTGFKPENZ�QHhD@ U�QHCtKRK r k m�Ü ENk m�Þ Z�E�@�BDCFEHGIE�J�KPE>bcOHJ�KPCFQLKRKPO r  
 ?A@�@TQLW
OHCFQLKPO(CFE>j�Q>@T^ OHÅDÅD@ UTh(O>ZDU�BDCFEHGIE�J�KPQHC\GIU�UTJdGIE�CtW
U YDUTO>Q�@ @TQ>ZDQLKPQ>U J�Z(UTbIQLKPQ>ZDQH@DbIEHCtKPU p�UTbIQLKPO>ZDE�@



`aE�ZDUTbIO>bI_%CFQHJ�KPE>OLW�W�EHCFO ] @TQHZDZDOLW
ENGIUTQHJ�O>EHGIBDEHCFU KVU�UDbIOHJ�KPC\OH@ @ U�GIQHJ�U KPQHCAU�BDCFEPW
UTGFKPU ] QH@ @TQ>ZDQLKPQ>UTJDZ(UTibIQLKPQ>ZDQH@�bIE�CtKPU p�UTbIQLKPO>ZDE�@�`aE�ZDUTbIO>ZDU�bIOHJ�KPC\OH@ @TOHÈ8UTJdbLQHGIO>ZDU�`aQHJ�bIQLKPQ>BDC\EHGIE�J�KLQLYDUTOHJ�ENO>ZDU�CFU KPQHCFZDOUTJ�h(U _�GFKVU p\UTbIQLKPO ] UT@�CFQHBDBDOHCtKPO>ZDU�@TQLW
OHCFOSGIU�U J�KPE�J�ZDE�CFqSCFUTGIOH@ KPO>ZDU�B(UTE�J�O>ZDUTCAU KRKPO>bIO(Jd@TQ>bIOHCFC\E�GIB�OHJ�iGIUTOHJ�ENZDU�oD_�QHJ�KPO>BDCFEPW
UTGFKPOSQHhD@ U�QHCtKRK r k�k Þ ENk�k ß ZDE�@�BDCFEHGcE�J�KPENbcOHJ�KPCFQLKRKPO r  
 X�E�@T@T^ UTBDOLKPE�GIU�Z(U�bIOHJ�KPUTJ�_�QPY(U OHJ�ENZ�E�@T@TQ>`aQ�@TQLKRKVUTQ ] GIQH@ W�O>UT@�bIQHGIO>ZDU�hDU _�GFKVU p�UTbIQLKPO>ENbIOH`aB�CFOIW
QLKPOUT`aBDE�Z(UT`aE�J�KPO ] UT@D@TQLW
OHCFQLKPOHC\ENj�Q>@T^ OHÅDÅD@TUThDO>Z(U�ZDQHCFENUT`a`aE�ZDUTQLKPQ>J�OLKPU Y(UTQ>ZDEu@ @TQ>bIOHJ�KPUTJ�_�QLY(UTOHJ�EGFKPE�GcGIQ>QH@T@T^ QLY(UTE�J�ZDQ>ZDQ>bI_�UDZDUTBDE�J�ZDE�È8UTJdbIQHGIO>ZDU�`aQHJ�bIQLKPQ>bIOH`a_�J�UTbIQLYDUTOHJ�E ] KPC\QHGIbIO(CFGcO>_�JhDUTOHCFJ�O>ZDQH@ @T^ U JDU Y(UTO>ZDE�@ @T^ QHGIGIE�J�YDQ ] @T^ QHGIGcE�J�YDQ>GFKPEHGIGIQSGcQHCFq>bcOHJ�GIUTZDE�CFQLKPQ>UTJ�hDUT_�GFKVU p\UTbIQLKPQ>bIOHJd@TEbIOHJ�GcE�hD_�E�J�YDE>BDC\EPW
UTGFKPENZ�QHhD@ U�QHCtKRK r k m�Ü ENk m�Þ Z�E�@�BDCFEHGIE�J�KPE>bcOHJ�KPCFQLKRKPO r  
 ?A@�@TQLW
OHCFQLKPO(CFE>bIj�E>BDC\E�GFKPU�GIEHCtW
U Y(UTO>UTJdQLY(UTE�J�ZDENQHZDZDELKRKPENQH@ @TQ>BDCFE�BDQHC\QLYDUTOHJ�E ] `dQHJ�UTBDO�@TQLY(UTOHJ�ENEW
E�J�ZDU KPQ>Z(U�GIOHGFKPQHJ�YDE>QH@ UT`SE�J�KPQHCFU�ZDU�bI_DU�Q�@ @TQN@TE�hDhDENl à QHBDCFUT@TE m�n�Ñ k ] J r k ß l ] j%Q>@T^ OHÅDÅD@ UThDONUTJbIQHGIOSZDU�`aQH@TQLKRKVUTQ>Z(U�ZD_�CFQLKVQ>GI_�BDEHCFUTOHCFE>Q Ò hDUTOHCFJ�U ] ZDU�BDCFE�GIE�J�KPQ(CFE>QH@�CFUTE�J�KPCFO>UTJaGIEHCtW
U YDUTO>QH@ZDQLKPOHC\ENZDU�@TQLW
OHCFO>UT@�bIE�CtKPU p�U bIQLKPO>`dE�ZDUTbIO>ZDQH@�oD_�QH@TENCFU GI_�@ KVU�bIj�ENU @D@TQLW
OHCFQLKPO(CFE>J�O(JdBDCFEHGIE�J�KPQBDE�CFUTbIOH@TO>ZDU�bIOHJ�KPQHhDUTO>ZDUTBDE�J�ZDE�J�KPENZDQH@T@TQ>`aQ�@TQLKRKVUTQ>`SE�ZDEHGIUT`aQ r  
 s U�GIE�J�GIU�ZDE�@ @T^ QHCtK r Ò ZDE�@T@TQN@ E�hDhDENk à `aQHhDhDUTO m�n�Þ�à ] J r l à�à ] U @�ZDQLKPOHCFE>ZDU�@TQLW
OHCFO>OSbIj�U�J�E p�Q>@TEW
E�bIU�j�Q>ZDUTCFU KRKPO>Z(U�p�QHC�ELp5pgELKRKP_�QHCFENUT@�bIOHJ�KPCFOH@ @TO>ZDE�@T@TENQHGIGcE�J�YDENB�E�C�UTJ�p�EHCF`aU KPq>Z(UD`aQH@TQLKRKVUTQQLKRKPCFQLW
EHCFGcO>U�GIEHCtW
U YDUDUTGIBDEPKRKPU W�U�ZDE�hD@ U�?AGFKPU KP_cKVU�bIOH`aBDEPKLE�J�KPU�J�OHJ�bIj�vNZDQHU�`aE�ZDUTbLU�ZDE�U Ê E�CtW
U YDUÊ QHJ�U KPQHCFUDUTJ�Z(UTbIQLKVU�ZDQ�@ @TQ���E�hDUTOHJ�E r ?A@�ZDQLKPO(CFE>ZDUD@TQLW
OHC\O>OSbIj�U�J�E p�Q>@TE�W
EHbIU�j�Q>U J�OH@ KPCFEN@TQ�p�QHbIOH@ KPqZDU�p�QHC�bIOHJ�KPC\OH@T@TQHCFEN@TQNUTZDOHJ�E�U KPq�p�UTGLUTbIQ>ZDE�@�@TQLW
OHCFQLKPOHC\E>ZDQ>BDQHCtKLENZDU�E�J�KPU�BD_�ÅDÅ(@ UTbLUDE�ZaUTGFKPU KP_�KVUGIBDE�bIUTQH@ U YcYDQLKVU�Z(U�Z(UTCAU KRKPO>BD_DÅDÅD@ UTbIO r  
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 ?A@�@TQLW
OHCFQLKPO(CFE>QHGcGIE�J�KPE>BDEHC�`aQH@TQLKRKVUTQ>Ý KPE�J�_�KPO>QSCFUTGcBDEPKRKPQHC\ENGcbICF_�BDOH@TOHGIQH`dE�J�KLEN@TENBDC\E�GcbICFU YDUTO�J�U`aE�ZDUTbIj�ENUTJ�E�CFE�J�KPU�@TQ>BDE�CF`aQHJ�E�J�YDQ>BDC\E�GIGcO>UT@�BDCFOHBDC\UTO>ZDOH`aUTbLU @ UTO r  
 ?A@�@TQLW
OHCFQLKPO(CFE>Ý>QH@ KPCFE�GFù�KPEHJ�_�KPO>Q�KPC\OLW
QHC\GIU�J�E�@�BDCFOHB�CFUTO>ZDOH`aUTbIU @ UTO>ZDQH@ @TENOHCFE m%à r à�à QH@ @TENOHC\Em k r à�à ENZDQH@T@TENOHC\E m�Þ r à�à QH@ @TENOHC\E m�n r à�à ] QH@�p�UTJ�ENZDUDbIOHJ�GcE�J�KPUTCFEN@T^ EPp�p�EPKRKP_�QLYDUTOHJ�ENZDE�@T@TE W
UTGLU KPENZDUbIOHJ�KPC\OH@ @TO ] CFUTbIj�UTE�GFKPENZDQH@�ZDQLKPOHC\ENZDU�@TQLW
OHCFO r  
 X�E�@�bIQHGcO>UTJdbI_�U�QN@ U W
E�@ @TO>J�QLY(UTOHJ�QH@TENO�KPEHCFCFU KPOHCFUTQH@TEN@ E W
UTGIU KPENZDU�bIOHJ�KPCFOH@T@TO>GIUTQHJDOSEPp5pgEPKRKP_�QLKPENQGIE�hD_�U KPO>ZDU�_�JdBDCFOLW�W�E�ZDUT`SE�J�KPO>QH`a`aUTJ�UTGFKPCFQLKVU W
O>OSGc_dZDE�bIUTGIUTOHJ�ENZDE�@T@T^ �DJ�KPENBDC\EHBDOHGFKPOSQHUbIOHJ�KPC\OH@ @ U�Z(U�`aQH@TQLKÐKVUTQ ] UTJaOHCFQ(CFU�ZDU W
E�CFGIU�ZDQ>oD_�E�@ @ UDUTJDZDUTbIQLKVU�Q�@�GIE�bcOHJ�ZDOSbIOH`a`dQ>ZDE�@�BDCFEHGIE�J�KLEQHCtKPUTbIOH@TO ] oD_�E�GFKPU�_�@ KVUT`SU�GIQ�CFQHJ�J�O>QHZ�E�hD_�QLKPU�Q�U�J�_�OLW
UDbICFU KPE�CFU�OHCFhDQHJ�U YcYDQLKVU W�U r  
 Ê QH@ W
O>U�bIQHGIU�Z(U�h(UT_�GFKVU p\UTbIQLKPQ>E>bIOH`aB�CFOIW
QLKPQ>J�EHbIEHGIGIU KPq>ZDU�QHGIGIE�J�KPQHC\GIU�ZDQH@�ZDOH`SU bIU @ UTO>BDE�C�@TEW
UTGLU KPE ] @TENBDC\E�GFKPQLYDUTOHJ�U ] h(@ UDQHbIbcE�CtKPQH`dE�J�KPU�GIBDE�bIUTQH@ UTGFKVU bIU�EN@TE W
UTGIU KPENQH`aÅD_D@TQLKPOHCFU QH@ U�Z(U�bIOHJ�KPCFOH@T@TO>EGIQH@ W
O>U�bIQHGIU�ZDU�p�OHCtYDQ>`aQHhDhDUTOHCFE ] Z�E�U�oD_�QH@ UD_D@ KVUT`SUDU @D@ QLW
O(CFQLKPO(CFE>j�Q>@T^ OHÅDÅD@ UThDO>ZDUDZDQHCFEUT`a`aE�Z(UTQLKPQ>J�OLKPU Y(UTQ>QH@ @T^ QLY(U E�J�ZDQ>ZDQ>bI_�U�ZDUTBDE�J�ZDE ] U @�`aQHJ�bIQLKPOSCFUTGIBDEPKRKPO>ZDQ>BDQ(C3KPENZDE�@�@TQLW
OHCFQLKPO(C\EZDE�@ @T^ OHÅDÅD@ UThDO>Z(U�bI_�U�Q�@�GIE�bcOHJ�ZDOSbIOH`a`aQSZDE�@
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QHCtKPUTbIOH@TO>bcOH`aBDO(CtKPQSbIO(`a_�J�oD_�E@T^ QHBDB(@ UTbIQLY(UTOHJ�ENZDE�@T@TENGIQHJ�YDUTOHJDU�BDCFEPW
UTGFKPENZDQH@T@T^ QHCtK r Ò ] @TE�hDhDE m�m J�OLW�E�`aÅDC\E m�n ß l ] J r Ñ l ß ]oD_�QLKRKPOHCFZDUTbIE�GIUT`aO>bcOH`a`aQ ] J�OHJ�bIj�v>@T^ OHÅDÅD@ UThDO>ZDE�@ @T^ U `a`aE�ZDUTQLKPO>CFUTE�J�KPCFO>UTJdQLYDU E�J�ZDQ r  
 ?AJzbIQHGcO>ZDU�`aQHJ�bIQLKPOSCFUTE�J�KPCFO ] @T^ QHGIGcE�J�YDQ>GIQHC\q>bcOHJ�GIUTZDE�CFQLKPQ>UTJ�hDUT_�GFKVU p\UTbIQLKPQ ] bIO(Jd@TENbIOHJ�GcEHhD_�E�J�YDEBDCFEPW
UTGFKPE>QHhD@ U�QHCtKRK r k m�Ü ESk m�Þ ] ZDE�@�BDCFEHGcE�J�KPENbcOHJ�KPC\QLKRKPO r  
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�_�CFQHJ�KPEN@TQ>`aQH@TQLKRKVUTQ ] U @D@TQLW
OHC\QLKPO(CFENJ%OHJdUTJdBDCFOLW
Q>j%Q>ZDUTCFU KRKPO>QH@ @TQ>bIOHJ�GIEHCtW
QLYDUTOHJ�ENZ�E�@�BDOHGFKPOBDE�C�_�JdB�E�CFUTOHZDOS`aQHGcGIUT`aO>ZDU m ß à h(UTOHCFJ�UDUTJd_�JdQHJ�JDO>GcOH@TQHCFE ] KPCFQ(GIbcOHCFGcO>UT@�oD_DQH@TE ] BDE�CFZD_%CFQHJ�ZDO@TQ>`aQ�@TQLKRKVUTQ ] U @�ZDQLKPOHCFENZDU�@ QLW
O(CFO>B�OLKPCFqSBDC\OHbcE�ZDEHC\ENQ(@D@ UTbIE�J�Y(UTQH`aE�J�KPO>bcOHJd@TQ>bIOHC\CFEHGIBDOHJ�GIUTOHJ�E>ZDUoD_�QHJ�KPO>BDCFELW
UTGFKPO>QHhD@ U�QHCtKRK r k�k Þ ENk�k ß ] Z�E�@�BDCFEHGIE�J�KLENbcOHJ�KPCFQLKRKPO ] GIQH@ W
OSoD_�QHJ�KPO>ZDUTGIBDOHGFKPOSZDQH@GI_�bIbcE�GIGIU W
OSQHCtK r m�Þ l r  
 



?A@�BDE�CFUTOHZDOSZDU�`aQH@TQLKÐKVUTQ>Ý>bIOHJ�GIUTZDE�CFQLKLO>_�KPU @TENQHU�p�U JDUDZDE�@�bIOH`aBD_�KPO>Z�E�@ @TENUTJ�ZDE�JDJ�U KPq>ZDU�BDCFE�QLW�W
UTGIOENZDU�@ UTbIE�J�Y(UTQH`aE�J�KPO r  
 X�E�U�bIOHJ�pgCFOHJ�KPU�ZDE�U�@TQLW
OHCFQLKPOHCFU�QHGIGI_�J�KPU�bIOHJdbcOHJ�KPCFQLKRKPOSQ�KPE�`aB�O>Z�EPKPEHCF`aUTJ�QLKPO>@TENJ�OHCF`dE>CFE�@TQLKPU W
EQH@ @TQ>bIOHJ�GIEHCtW
QLYDUTOHJ�ENZDE�@�BDOHGFKPOSE�ZdQH@�KPCFQLKRKPQH`aE�J�KPOSC\EPKPCFUTÅD_�KVU W
O>ZDU�bI_�U�Q�@�GI_�bIbIEHGIGIU W
O>Q(CtKPUTbIOH@TOGIOHJ�OSQHBDBD@ UTbIQHÅDU @ UDJ�E�UD@ UT`SU KVU�Z(U�GIbIQHZDE�J�YDQ>ZDE�@�bIOHJ�KPC\QLKRKPO>GFKLE�GIGcO r  
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�_�CFQHJ�KPENUT@�BDE�CFUTOHZDO>ZDU�`aQH@TQLKRKVUTQ ] BDCFEPW
UTGFKPO>ZDQH@ @T^ QHCtKPUTbLOH@TO>BDCFEHbcE�ZDE�J�KPE ] UT@D@TQLW
OHCFQLKPOHC\ENQLW�CFqZDUTCAU KRKPO ] QH@ @TENJ�OHCF`aQH@TU�GIbIQHZDE�J�YDENZ�E�U�BDE�CFUTOHZDU�Z(U�BDQHhDQ�á  QHÏ8QHZa_�J�Q>UTJ�ZDE�J�JDU KPq>BDQHCAUDQH@�bIUTJDoD_�QHJ�KPQ>BDE�C�bcE�J�KPOSZDE�@ @TQ>CFEPKPCFUTÅD_�Y(UTOHJ�ENhDUTOHCFJ�QH@ UTE�CFQ>BDE�C�U�hDUTOHCFJDUZDU�`aQ�@TQLKRKVUTQ>ZDQ�@�oD_�QHCtKPO>QH@cW
E�J�KPEHGIUT`aO>E>BDQHCFU�Q>ZD_�E�KPE�CtYDU�ZDE�@ @TQ>CFEPKPCFUTÅD_�Y(UTOHJ�ENG\KPE�GIGIQSBDEHC�UhDUTOHCFJ�U�Z(U�`aQ�@TQLKRKVUTQ>ZDQ�@�W
E�J�KP_�J�E�GIUT`aO>UTJdBDO�U ] BDOHGFKPQSQ>bIQHCFUTbIOSZDE�@T@T^ ?AX�f Ê QHU�GIE�J%GIU�ZDE�@ @T^ QHCtKPUTbIO�@TOÞ�Ü ZDE�@T@TQN@TE�hDhDENk�ldZDUTbIE�`aÅDCFE m�n�Þ ß ] J r ß l�l ] GcE�bcOHJ�ZDO>@TEN`aOHZDQ(@ U KPq>GFKPQHÅ(U @ U KPE ] ENQHJ�KPUTbIUTBDQLKPQ>ZDQ�@ZDQLKPOHC\ENZDU�@TQLW
OHCFO>QHU�GcE�J�GIU�ZDE�@T@T^(QHCtK r m ] [�E�hDhDE>k n pgEHÅDÅDCFQHUTO m�n ß à ] J r l�l r [�^ UT`aBDOHCtKPOSQHJ�KPUTbIUTBDQPKPOZDQH@�ZDQLKPOHCFENZDU�@TQLW
OHCFOSÝNB�OHGFKPOSQ>bcOHJ�hD_�QHhD@ UTO>bIOHJdU�bIOHJ�KPCFUTÅD_�KVU�ZDOLW
_�KPU�Q�@ @T^ ?AX�f Ê ] GcE�bcOHJ�ZDO>@TE`aOHZDQH@ U KPq>Z(U�bI_�U�QHh(@ U�QHCtKVUTbIOH@ UDU�ENk ] [�E�hDh�ENk n p�E�ÅDÅ�C\QHUTO m�n ß à ] J r l�l�È  ÅDÏ8QHZa_�J�Q>UTJ�KPE�hDCFQLY(UTOHJ�E>ZDE�@ @T^ U J�ZDE�J�JDU KPq>Q>bIQHCFUTbIO>Z�E�@ @T^ ?AX�f Ê ZDQ>bcO(CFCFUTGIBDOHJ�ZDEHC\GIU�ZDQ�@�ZDQLKPOHCFE>ZDU@TQLW
OHCFO ] Q>GI_%O>bIQ(CFUTbIO ] UTJa`aOHZDO>ZDQSCFQHhDhDUT_�J�hDE�CFE>bcO(`aBD@TE�GIGIU W
QH`aE�J�KPEN@TENGcE�hD_�E�J�KPU�`SUTGI_�CFE
á  m Ï m�à�à�3 Î bcE�J�KPO>B�EHC�bcE�J�KPOHÏ8BDEHC�BDCFUT`aU�KPCFENhDUTOHCFJ�U Î BDE�CFUTOHZDO>ZDU�bIQ(CFE�J�YDQHÏgÈ

 k�Ï Þ�Ò�3 Î GcEPKRKPQHbIUTJ�oD_�ENBDEHC�bcE�J�KPOHÏ8B�E�C�U�hDUTOHCFJDU�ZDQH@ Üba QH@�k à�a È
 l�Ï m�à�à�3 Î bcE�J�KPO>B�EHC�bcE�J�KPOHÏ8BDEHC�U�hDUTOHCFJ�U�ZDQ�@�k m�a U JdBDOHU

 ZDE�@ @TQ>CFEPKPCFUTÅD_�Y(UTOHJ�ENhDUTOHCFJ�QH@ UTEuCFQ>J%EPKRKPQ>bI_�U�U @D@TQLW
OHCFQLKPO(CFE>QLW
C\E�ÅDÅ�ENQLW
_�KPOSZDUTCFU KRKPONUTJdbIQHGIO>ZDUJ�OHCF`aQH@TENG\W
OH@ThDUT`aE�J�KPO>ZDEH@�CFQHBDBDOHCtKPO r f(E�C�C\EPKPCFUTÅD_�Y(U OHJ�ENhDUTOHCFJ�QH@TUTE�CFQ>GIU�U J�KPE�J�ZDEN@TQ>oD_�OLKPQhDUTOHCFJ�QH@ UTE�CFQ>ZDE�@ @TQ>CFEPKPCFUTÅD_�YDUTOHJ�ENZDU�p�QLKRKPO>ZDU�bI_DU�Q�@ @T^ QHCtK r m ß Þ r  
 s @�p\UTJ�ENZDE�@ @TQ>BDE�CFbcEPYDUTOHJ�E>ZDE�@ @TENUTJ�ZDE�J�JDU KPq>E�bIOHJ�OH`aUTbIj�E>CFE�@TQLKPU W
ENQH@�BDE�CFUTOHZDO>Z�U�`aQ�@TQLKRKVUTQNU @@TQLW
OHCFQLKPOHC\E>Ý KLE�J�_�KPO>i8QHU�GIE�J�GIU�ZDE�@T@T^ QHCtK r k ] ZDE�@T@TQ>[�E�hDhDENk n pgE�ÅDÅDCFQHUTO m�n ß à ] J r l�ldi8QCFEHbIQHBDU KPQHCFENOSQ�KLCFQHGI`dEPKRKPEHCFE>Q>`dEPYcYDOSCFQHbIbcOH`aQHJ�ZDQIKPQ>bIOHJdQIW�W
UTGIO>ZDU�CFUTbIEPW
UT`aE�J�KPO ] E�J�KPC\O>ZD_�EhDUTOHCFJ�U�ZDQ�@�CAU @TQHGIbIUTO>ZDQ>BDQHC3KPENZDE�@�`aE�ZDUTbIOSbI_�CFQHJ�KPE ] @T^ QLKRKPE�GFKPQLYDUTOHJ�ENGI_�@T@T^ U JDU Y(UTO>E>@TQ>ZD_�CFQLKPQBDCFEHGI_�J�KPQ>ZDE�@T@TQ>`aQ�@TQLKRKVUTQ ] J�OHJ�bIj�vNU�GI_�bcbIEHGIGIU W
U�bIE�CtKLU p\UTbIQLKVUDUTJdbIQHGIO>ZDU�CFUTbIQHZD_�KPQ>ObIOHJ�KPUTJ�_�QLY(UTOHJ�ENZDE�@ @TQ>`aQH@ QLKRKPUTQ r  
 s @�`aOH`aE�J�KPO>Z�E�@ @TQ>CFUTGIOH@T_cYDUTOHJ�ENZDE�@�CFQHBDBDOHCtKLO ] UT@�ZDQPKPOHC\ENZDU�@TQLW
OHCFOSÝ>OHÅDÅD@ UThDQLKVO>QSCFUT@TQHGIbLUTQ�C\EN_�J�QZDUTbIjDUTQHCFQLY(UTOHJ�ENZDU�CFE�GIB�OHJ�GcQHÅDU @ U KPq>ZDQH@ @TQ>oD_�Q�@TENCFUTGI_D@ KVUDU @�J�_�`aE�CFO>ZDU�hDUTOHCFJ�QLKPENZDUD`aQH@TQLKRKVUTQUTJ�ZDE�J�JDU YcYDQLKPENJ�E�@�BDE�CFUTOHZDO ] BDC\E�bcE�ZDE�J�KLENQH@T@TQ>ZDQLKPQ>Z(UDCFUTGIOH@T_�Y(UTOHJ�ENZDE�@�CFQHBDBDO(CtKPO ] ZDE�@T@T^ QHJ�J�O>ZDUbIQH@TE�J�ZDQHCFUTO>UTJdbIOHCFGIO r  
 [�ENUTJ�ZDE�J�J�U KPq>Q>bIQHCFUTbIO>ZDE�@�ZDQLKPOHC\ENZDU�@TQLW
OHCFOSJ�OHJdGcO(J�O>ZDOLW
_�KLENGcEN@T^ ?AX�f Ê J�OHJzbIO(CFCFUTGIBDOHJ%ZDENBDEHCoD_�QH@TGLUTQHGLU�`aOLKPU W
O>@T^ UTJ�ZDE�JDJ�U KPq>ZDU�bI_DU�Q�@ @TQN@TEPKRKPE�CFQ>QHÏ+ZDE�@�BDCFEHGIE�J�KPE>QHCtKPUTbIOH@TOHÈ8GcEN@T^ UTJDZDE�J�J�U KPqGFKPE�GcGIQSÝNbcO(CFCFUTGIBDOHGFKPQSZDQH@ @ ^ ?FX�f Ê UTJd`aUTGI_�CFQ>CFUTZDOLKRKPQ ] U @�ZDQLKPOHCFENZDU�@TQLW
OHCFO>J%OHJdÝ�KPE�J�_�KPO>QHZUTJcKPE�hDCFQHC\EN@TQ>BDQHCtKPE>ZDU�U J�Z(E�J�J�U KPq>J�OHJdbIOHC\CFUTGIBDOHGFKPQ>Z�QH@ @T^ UTGFKVU KP_�KPO r  
 [�ENUTJ�ZDE�J�J�U KPq>Q>bIQHCFUTbIO>ZDE�@�ZDQLKPOHC\ENZDU�@TQLW
OHCFOSJ�OHJdGcO(J�O>ZDOLW
_�KLENJ�E�U�bIQHGIU�ZDU�bI_�UDQHU�GI_�bIbIEHGcGIU W�UQHCtKRK r m�Þ�à E m�Þ�Ò J%vNQHhD@TUDQHBDBDCFE�J�ZDUTGFKPU r  ��2 æ�� 2 Õ ã Õ}Û 234
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 ?A@�GIUTGFKPE�`aQ>ZDU�bIOH`aBD_�KPO>Z�E�@ @TENUTJ�KPE�hDCFQLYDUTOHJDU�Q>bIQHCFUTbIO>ZDE�@�ZDQLKPOHC\ENZDU�@TQLW
OHCFO>Z�E�bcOHC\CFE>ZDQH@ @T^ QHBDCFU @TE
m�n ß Þ r  
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 [�ENQLYDUTE�J�ZDE>GIOHJ%O�KPE�J�_�KPESQHZaQHGIGIUTbI_�CFQHC\ENB�CFEHGIGcO>@TÆ ?FX s ?F[�bcOHJ�KPC\O>hD@TUDUTJ�p�OHCtKP_�JDUDGI_�@D@TQLW
OHC\OSEN@TE`aQH@TQLKRKVUTENBDCFOLpgE�GIGIUTOHJ�QH@ U�U @DBDE�C\GIOHJ�QH@TENZDUTBDE�J�ZDE�J�KPENGcOHhDhDEPKRKPOSQH@ @TÆ OHÅDÅD@ UThDO>QHGIGIUTbI_�CFQLKPU W
O>GIEHbIOHJ�Z�O@TE W
UThDE�J�KVU�J�OHCF`aEN@TE�hDUTGI@TQLKVU W
ENE>CFE�h�OH@TQH`aE�J�KPQHCFU r  
 ?A@�@TQLW
OHCFQLKPO(CFE>ZDELW
ENZDQ(C\ENUT`a`aE�ZDUTQLKPQ>J�OLKPU Y(UTQ>Z(U�oD_�Q�@TGLUTQHGIUDU J�p�OHCtKP_�J�UTO ] QHJ�bIj�E>ZDUD@ UTEPW
ENE�J�KPU KPq ] QH@



BDCFOHB�CFUTO>ZDQLKPOHC\ENZDU�@TQLW
OHCFO(È8oD_�QHJ�ZDO>U @D@TQLW
OHCFQLKPO(C\ENQ(ÅDÅDUTQ�KPCFQHGIbI_�CFQLKPO>ZDU�OLKRKPEH`dBDE�CFQ(CFE>QH@ @TÆ OHÅDÅD@ UThDOBDCFE�Z�EPKRKPOSENUT@�ZDQLKPOHCFENZDU�@TQPW
OHC\O ] J�OHJzE�GcGIE�J�ZDO�W�E�J�_�KPO>QH@ KPCFUT`aE�J�KVU�Q>bIOHJ�OHGcbcE�J�YDQZDE�@ @TÆ U J�p�OHCtKP_�J�UTO ] J�OHJdQHÅDÅDU Q>BDOLKP_�KPO>UTJ�OH@ KPCFQHCFEN@TQ>BDC\EHGIbICFU KRKPQ>ZDE�J�_�J�bIUTQ>QH@ @TÆ ?AX s ?F[ ] UT@�ZDQLKPOHCFENZDU@TQLW
OHCFOSCFEHGFKPQSE�GcOHJ�EHCFQLKPOSZDQ>OHhDJ�U�ENoD_�QH@TGIUTQHGLU�CFE�GIB�OHJ�GIQHÅDU @ U KPq>ZDE�CFU W
QHJ�KPENZDQH@�CFU KPQHCFZDO>GFKLE�GIGcO r  
 fHE�C�@TQ>bIOHJ�GcE�C3W
QLYDUTOHJ�ENZDE�@�BDOHGFKLO>ZDU�@TQLW
OHCFOSENB�E�C�@TQ>CFUTGIOH@T_�Y(UTOHJ�ENZDE�@�CFQHBDBDO(CtKPOSZDUD@TQLW
OHCFOW
QH@ThDOHJ�O>@TENGFKPEHGIGcENJ�O(CF`aE>ZDU�bI_DU�QHhD@ U�QHCtKRK r Þ l ] Þ�Ü E m�Ñ�Þ r  
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 s ZDE�bcOHC\C\E�C\ENZDQH@T@T^ m r m r n�Ò UDBDE�CFUTOHZDU�ZDU�bIOH`aBDOHCtKLO>BDEHC�`aQH@TQLKRKVUTQ>ENBDE�C�UTJ�p�OHCtKP_�J�U O>QHhD@TU�EPp5p�EPKRKPU�ZDE�@CFQHhDhDUT_�J�h(UT`aE�J�KPO>ZDE�@�KPE�C\`aUTJ�EN`aQHGIGIUT`aO>ZDU�bIOHJ�GIEHC3W
QLYDUTOHJ�ENZDE�@�BDOHGFKPOSGcOHJ�OSZDUTGFKVUTJ�KVU�E�Zaj�QHJ�J�O>@TQZD_�CFQLKPQ>ZDU�bIE�J�KPOLKRKPQHJ�KPQ>hDU OHCFJ�U�bIQHZDQH_�J�O r   	�ãRÚ�ÿ89��,6¢þ��#ã Õ ÚgÚ Õ ×¢Ø�Ù(Ú�4"Ø æ 4�Ù,4
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 s U�GIE�J�GIU�ZDE�@ @T^ QHCtK r Þ l ] 
 r f�� r l à hDUT_�hDJ�O m�n�Ñ�Ò ] J r m�m k Ü ] U @�ZDQLKPOHCFE>ZDUD@TQLW
OHC\OSÝ KPE�J�_�KPOSQbIO(CFCFUTGIBDOHJ�ZDEHCFE>_�J�^ UTJ�KPE�CFQSoD_�OLKPQ>hDUTOHCFJ�QH@ UTE�CFQ>ZDE�@T@TQ>CFEPKPCFUTÅD_�Y(UTOHJ�ENZDU�p�QLKRKPO>ZDU�bI_�U�Q�@ @T^ QHCtK r m ß Þ BDE�C@TQ>h(UTOHCFJ�QLKPQ>UTJdbI_DU�QLW�W
UTE�JDEN@T^ UTJ�p�OHCtKP_�JDUTO r  
 s ZDE�bcOHC\C\E�C\ENZDQH@�BDCFUT`aO>hDU OHCFJ�OSGI_�bcbIEHGIGIU W
O>QSoD_�E�@T@TONZDE�@T@T^ UTJ�p�OHCtKP_�JDUTO ] W
EHC\CFq>bcO(CFCFUTGIBDOHGFKPQSZDQH@ZDQLKPOHC\ENZDU�@TQLW
OHCFO>QH@�@TQLW
OHC\QLKPOHC\ENJ�OHJdQHBDB�CFE�J�ZDUTGFKPQ ] QHGIGcE�J�KPENB�E�C�UTJ�QHÅDU @ U KPq�KPEu`aBDOHCFQHJ%E�QQHGIGIOH@T_�KPQ>ZDE�CFU W
QHJ�KPENZDQ>UTJ�p�OHCtKP_�J�UTO>GI_�@�@TQLW
OHCFO ] _�J�QSUTJcKPE�hDCFQLYDUTOHJ�ENZDE�@T@T^ UTJ�ZDE�J�JDU KPq>bIO(CFCFUTGIBDO(GFKPQZDQH@ @T^ ?AX s ?A[+p�UTJ�O>Q>CFQHhDhDUT_�JDhDE�C\E>bIOH`aBD@TE�GIGIU W
QH`aE�J�KLE>@TENGIE�hD_�E�J�KPU�`aUTGI_�CFE
á

 m Ï Ñ�à�3 Î GcE�GcGIQHJ�KPQ>BDEHC�bcE�J�KPOHÏ8B�E�C�U�BDCFUT`aU�KPCFENhDUTOHCFJ�U Î BDE�CFUTOHZDO>ZDU�bIQHCFE�J�YDQHÏgÈ
 k�Ï n�à�3 Î J�OIW
QHJ�KPQ>BDEHC�bcEHJ�KPOHÏ ] BDEHC�U�hDUTOHCFJ�U�ZDQ�@ Ò�a QH@�k à�a È  l�Ï m�à�à�3 Î bcE�J�KPO>B�EHC�bcE�J�KPOHÏ8BDEHC�U�hDUTOHCFJ�U�ZDQ�@�k m�a U JdBDOHU�ZDE�@ @TQ>CFEPKPCFUTÅD_�Y(UTOHJ�ENhDUTOHCFJ�QH@ UTEuCFQ>J�EPKRKPQSbI_�U�U @@TQLW
OHCFQLKPOHC\ENQIW
C\E�ÅDÅDE>QLW
_�KLO>ZDUTCFU KRKPO>U JdbIQHGIO>ZDU�J�OHCF`dQH@TENGFW
OH@ThDUT`aE�J�KPO>ZDE�@�CFQHBDBDOHCtKPO r f(EHC�C\EPKPCFUTÅD_�YDUTOHJ�EhDUTOHCFJ�QH@ UTE�CFQ>GIUDUTJ�KPE�J�ZDEN@TQ>oD_�OLKPQ>hDUTOHCFJ�QH@ UTE�CFQ>ZDE�@T@TQ>CFEPKPCFUTÅD_�Y(UTOHJ�ENZDU�p�QLKRKPO>ZDU�bI_�U�Q�@ @T^ QHCtK r m ß Þ r   

 fHE�C�UT@�BDE�CFUTOHZDO>GI_�bIbcE�GcGIU W
O>QH@ m ß à�a hDUTOHCFJ�OSCFEHGFKPQSEHGIbI@T_�GIQ>@TQ>`aQLKP_�CFQLY(UTOHJ�ENZ�E�@ @TQ>CFEPKPCFUTÅD_�YDUTOHJ�EENZDU�KP_�KRKVU�h(@ UDUTGFKVU KP_�KVU�bIOHJ�KPCFQLKRKP_�Q�@ U�ENZDUD@TE�hDhDE ] U W
U�bIO(`aBDCFEHGIQ>@TÆ QHJ�YDUTQ�JDU KPq>Z(U�GIEHCtW
U Y(UTO r  
 ?AJzbIQHGcO>ZDU�BDCFOHGcEHbI_�YDUTOHJ�ENZDE�@�CFQHBDBDOHCtKLO>UT@�BDE�CFUTOHZDO>G\KPE�GIGcOSÝ>bIOHJ�GIUTZDE�CFQLKLO>_�KPU @TENQHU�p�U JDUZDE�@ @TÆ QHJ�Y(UTQHJDU KPq>Z(U�GIE�CtW
U YDUTO r  
 fHE�C�hD@ U�QHBDBDCFE�J�ZDUTGFKPUD@TEN`aU GI_�CFE>BDC\EPW
UTGFKPENZDQHU�BD_�J�KVU�k�Ï8ENl�Ï8Z�E�@�BDCFE�bcE�Z�E�J�KPE>bcOH`a`aQ>GcOHJ�Op�UTGIGIQLKPENCFUTGIBDEPKRKPU W
QH`aE�J�KPE>J�E�@ @T^ ß à�3 ENJ%E�@ n�à�3 r  
 [�^ UTJ�ZDE�J�JDU KPq>Q>bIQHCFUTbIO>Z�E�@�ZDQLKPOHC\ENZDU�@TQLW
OHCFO>J%OHJdÝ>Z�OLW
_�KPQ>GcEN@T^ ?AX s ?A[�J�OHJdbcO(C\CFUTGIBDOHJ�ZDENB�E�CoD_�QH@TGLUTQHGLU�`aOLKPU W
O>@T^ UTJ�ZDE�JDJ�U KPq>BDCFEPW
UTGFKPQ>ZDQH@ @TQ>@TE�hDhDE r  ��2 æ�� 2 Õ ã Õ}Û 234
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 ?A@�GIUTGFKPE�`aQ>ZDU�bIOH`aBD_�KPO>Z�E�@ @TENUTJ�KPE�hDCFQLYDUTOHJDU�Q>bIQHCFUTbIO>ZDE�@�ZDQLKPOHC\ENZDU�@TQLW
OHCFO>Z�E�bcOHC\CFE>ZDQH@ m�aQHBDCFU @TE m�n ß Þ r  
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�_�CFQHJ�KPENU�BDE�CFUTOHZDU�ZDU�`aQ�@ QLKRKPUTQ>E�ZaU J�p�OHCtKP_�J�UTO>@TQ>oD_DOLKPQ>hDUTOHCFJ�QH@ UTE�CFQ>ZDE�@T@TQ>CFEPKPC\UTÅD_cY(UTOHJ�ENZDU�p�QLKRKPOZDU�bI_DU�Q�@ @T^ QHCtK r m ß Þ GFKPQHJ�KPE>@TQ>GI_�Q>J�QLKP_�CFQ>UTJ�KPE�hDCFQLKPU W�Q ] GIU�OLKRKPUTE�J�ENQHBDBD@ UTbIQHJ�ZDO>U�bICFU KPE�CFU�QHZDOLKRKPQLKVUZDQH@ @T^ ?AX�f Ê ENZDQH@T@T^ ?AX s ?A[ r  
 	�ãRÚ�ÿ89��,-¢þ�Ô%Ø}éPÚ�2 í�2 Ú2�

 
 s U�GIE�J�GIU�ZDE�@ @TQN@TE�hDhDENl m `aQHCtYDO m�n�Ò�Ü ] J r n�à ] BDEHC�@TE p�E�GFKPU W
U KPq>bIQHZDE�J�KPU�J�Eu@�BDE�CFUTOHZDO>ZDU�`aQH@TQLKRKVUTQO>UTJ�p�OHCtKP_�J�UTO ] U @D@TQLW
OHCFQLKPO(C\ENj�Q>ZDUTCFU KRKPO>QHZa_�J�^ UTJDZDE�J�J�U KPq>U J�KPE�hDCFQLKPU W
Q>ZDU�oD_�Eu@ @TQNQ>bIQ(CFUTbIOCFUTGIBDEPKRKPU W
QH`aE�J�KPENZDE�@T@T^ ?AX�f Ê ENZ�E�@T@T^ ?AX s ?F[ ] ZDQSbcOHC\CFUTGIBDOHJ�ZDE�C\GIU�Q>bIQHCFUTbIOSZDE�@�ZDQLKPOHC\ENZDU�@TQLW
OHCFO ] UTJ`aOHZDO>ZDQSCFQHhDhDUT_�J�hDE�CFE>bcO(`aBD@TE�GIGIU W
QH`aE�J�KPENUT@ m�à�à(3 Î bcE�J�KPO>B�E�C�bcE�J�KPOHÏ8Z�E�@T@TQ>CFEPKPCFUTÅD_cYDUTOHJ�ENZDUp�QLKRKPO>ZDU�bI_�U�Q�@ @T^ QHCtK r m ß Þ r  
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 X�E�U�bIOHJ�pgCFOHJ�KPU�ZDE�U�@TQLW
OHCFQLKPOHCFU�QH`a`aQH@TQLKVUD@TQ>bIOHJ�GcE�CtW�QLYDUTOHJ�ENZDE�@�BDOHGFKPO ] p�UTGIGIQLKPQSJ�E�@�BDE�CFUTOHZDO`aQHGIGIUT`aO>ZDU�hDUTOHCFJDU m ß à ZDQH@ @TÆ QHCtK r m�Ñ�Þ ZDE�@�BDCFEHGIE�J�KLE>bIOHJ�KPCFQLKRKLO ] GIQHCFqSBDC\OH@T_�J�h(QLKPQ ] Q>CFUTbIj�UTE�GFKPQZDE�@�@TQLW
OHCFQLKPOHC\E ] B�EHC�_�Jd_�@ KPE�CFUTOHC\ENB�E�CFUTOHZDO>ZDU�QHGIB�EPKRKPQLKPU W
Q>J�OHJdCFEPKPCFUTÅD_�U KPQ>ENJ�OHJdGI_�BDE�CFUTOHC\ENQm k à hDUTOHCFJ�U�Q�@ @TQ>bIOHJ�ZDU Y(UTOHJDENbIj%ENGIUTQHJ�OSE�GIUTÅDU KVU�ZDQ�@D@TQPW
OHC\QLKPO(CFE>C\E�hDOH@TQHCFU�bIE�CtKPU p�UTbIQLKPU�`aE�ZDUTbLU r  
 ?�@TQLW
O(CFQLKPO(CFU�bIj�ENUTJ�KPE�J�ZDQHJ�O>ÅDE�J%EPp�UTbIUTQHCFENZDE�@�BDE�CFUTO(ZDO>ZDU�QHGIBDEPKRKPQLKPU W
Q>ZDU�bI_DUDQH@�BDCFE�bIE�Z�E�J�KPEbIOH`a`aQ>Z�OLW�CFQHJ�J�O>B�CFEHGIEHJ�KPQHCFE>CFUTbIj�UTE�GFKPQ>Q>`aEPYcYDOSCFQHbIbcOH`aQHJ�ZDQLKPQ s r � r BDCFUT`aQ>ZDE�@T@TQ>GIbIQHZDE�J�YDQZDE�@ m ß à�a hDUTOHCFJ�O>ZDU�QHGIGIEHJ�YDQ>BDE�C�`aQH@TQLKRKPUTQ>E p�UTCF`aQHCFE>EHGIBDC\E�GcGIQ>QHbcbIEPKRKPQLYDUTOHJ�ENZ�E�@ @TQ>GI_�ZDZDEPKRKPQbIOHJ�ZDU Y(UTOHJ�E r  
 ?A@�ZDQLKPOHC\ENZDU�@TQLW
OHCFOSZDQHCFqSCFUTGIbIOHJ�KPC\O>QH@T@TQ>CAUTbIjDUTE�GFKPQ>Z�U�bI_DU�Q�@�BDCFE�bcE�ZDE�J�KLENbcOH`d`aQ ]bIOH`a_�J�UTbIQHJ�ZDO>BDEHC�UTGIbICFU KRKPO>@TQ>GIbIQHZ�E�J�YDQ>ZDE�@�BDE�CFUTOHZ�O>ZDU�QHGIBDEPKRKPQLKPU W
Q r  
 s @�KPE�CF`aUTJ�ENZDE�@�BDE�CFUTOHZDO>Z�U�QHGIBDEPKRKPQLKPU W
QNU @�ZDQLKPOHCFENZDU�@TQLW
OHCFOSBDOLKPC\q>BDC\OHbcE�Z�E�C\E>QH@D@ UTbIE�J�Y(UTQH`aE�J�KPOQHU�GIE�J�GIU�ZDE�@�BDCFE�bcE�ZDE�J�KPESQHCtK r m�Ñ�Þ È8UT@�BDE�CFUTOHZDO>GFKLE�GcGIOSÝ>bIOHJ�GIUTZDE�CFQLKLO>_�KPUT@TENQ�Ucp�UTJDUZDE�@ @T^ QHJ�Y(UTQHJDU KPq>Z(U�GIE�CtW
U YDUTONUTJdbIQHGIO>ZDU�BDCFO(GIEHbI_�YDUTOHJ�ENZDE�@�CFQHBDBDO(CtKPO r  
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 fHE�C�QH_�`aE�J�KPU�ZDU�`aE�CFU KPO>ZDEPW�OHJ�O>UTJ�KPE�J�ZDE�C\GIU�hD@ U�QHGIGIE�hDJ�U�bIOHC\CFUTGIBDOHGFKPU�bIOHJdCFU p�EHC\UT`aE�J�KPO>QH@ @TEQLKRKPU KP_�Z(UTJDU�ENQH@�CFE�J�ZDUT`aE�J�KVO>ZDE�@�@TQLW
OHCFQLKPO(C\E r  
 X�OHJdBDO(GIGcOHJ�OSEHGIGcE�C\ENQ(GIGcOHCFÅDU KPU�h(@ U�QH_�`aE�J�KVU�bIOHCFCFUTGcBDOHGFKPU�bIOH@T@TEPKRKVU W
QH`aE�J�KPENE>_�JDU @TQLKPE�CFQH@T`aE�J�KPEZDQH@�ZDQLKPOHCFENZDU�@TQLW
OHCFO>J%E�@�bIO(CFGcO>ZDE�U�GcE�U�`aE�GIU�UT`a`aE�ZDUTQLKPQH`aE�J�KPENBDCFEHbIE�Z�E�J�KPUD@ Q>GIbIQHZ�E�J�YDQ>ZDE�@BDCFEHGIE�J�KPE>bcOHJ�KPCFQLKRKPO r  
 Ç @ U�QH_�`aE�J�KPU�bIj�ENJ�OHJdGIUTQHJ�O>ZDU�`aE�CFU KPO>E>J�OHJdZDEHCFU W
UTJ�O>ZDQ>GIbIQLKRKPU�Z(U�QHJ�Y(UTQHJDU KVQ ] EHCFOHhDQLKPU�ZDQH@ @TEQLYDUTE�J�ZDENUTJDZ(UTBDE�J�ZDE�J�KPE�`aEHJ�KPENZDQHU�bIOHJ�KPCFQLKRKPU�bIOH@ @TEPKRKPU W
U�GFKPUTB(_D@TQLKVUDUTJdGIE�ZDENGIUTJ�ZDQHbIQH@TE ] BDO(GIGcOHJ�OE�GIGcEHCFE>QHGcGIO(CFÅDU KVUDUTJ�KP_�KRKPO>O>UTJdBDQHCtKPE ] UTJdbIQHGcO>ZDU�QH_�`aE�J�KPO>ZDU�KPQHÅDE�@ @TQ ] GIOH@TO>GcEN@T^ QHGIGcOHCFÅDUT`aE�J�KPOGIUTQ>GFKPQLKPO>BDC\EPW
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 fHE�C�UT@�BDE�CFGIOHJ�QH@TENQHZDZDEPKRKPOSQH@ @TQ�W
E�J�ZDU KPQ ] CFEPKPCFUTÅD_DU KPO>U J�KP_�KRKPO>O>UTJdBDQHCtKPENQSBDC\OLWHW
UTh(UTOHJ�E ] @TQ>BDQHCtKPEp�UTGIGIQ>ZDE�@T@TQ>CFEPKPCFUTÅD_�Y(UTOHJ�ENE�ZaUT@�KPQHGIGIO>ZDU�BDCFOLW�W
UThDUTOHJDENZDOIW
CFQHJ�J�OSEHGIGcE�C\ENZ�EPKPEHC\`aUTJ�QLKVU�ZDQ�@�ZDQLKPOHCFEZDUD@TQLW
OHCFOSbIQHGcO>B�E�C�bIQHGcOSGI_�@ @TQ>ÅDQHGIEN`aE�ZDUTQ>QHJ�J�_�QH@ ENZ�E�@ @TE W
E�J�ZDU KPENE>bIOH`a_�J%UTbIQLKVU�BDE�C�UTGIbICFU KRKPO r  
 M�OHJ�KPQH@TENGIUTGFKPE�`aQ>Z�OLW�CFqSE�GIGcEHCFE>QHGcGIUTbI_�CFQLKPQ>QH@�BDE�C\GIOHJ�QH@TEN_�J�Q>`aE�ZDUTQ>`aE�J�GIUT@TENCFU p�E�CFU KPQ>QH@BDE�CFUTOHZDO>J%OHJdEHbIbcE�ZDE�J�KLEN@T^ QHJ�J�O ] bIj�E>GIUTQ>GI_�BDE�CFUTOHC\E>QH@T`aE�J�O>ZDE�@ Ò�3 Î bIUTJ�oD_�E£BDE�C�bcE�J�KPOHÏ8QH@T@TQBDQHhDQ>ÅDQHGIE>J�QLYDUTOHJ�Q�@TENbIO(J�hD@TOHÅDQLKPQ>Z(U�bI_DU�QH@ @T^ QHCtK r m�n�m ZDE�@�BDCFEHGIE�J�KPE>bcOHJ�KPCFQLKRKLO r  
 
�OLW�CFqSE�GcGIEHCFE ] bcOH`a_�J�oD_�E ] EPp�p�EPKRKP_�QLKPO>`dE�J�GIUT@T`aE�JcKPENUT@�W
E�CFGIQH`dE�J�KPO>ZDU�_�J�Q>GIOH`a`aQ>BDQ(CFU�QH@`aUTJDUT`aO>bIOH`aE>GIOHB�CFQSGFKPQ(ÅDU @ U KPO ] KP_�KRKPEN@TE W
OH@ KPE>bIj�E�KPQH@TEN`aU JDUT`aO ] KPCFQSGFKPUTBDE�J�ZDUTO>ENBDC\OLW�W
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 	�ãRÚ�ÿ89����¢þ � ãP4�é ä Ø�ÚgÚ�4 ä,Õ 0 Õ

 
 [�Q>C\EPKPCFUTÅD_�YDUTOHJ�ENbIOHC\CFUTGIBDO(GFKPQ>QH@�@TQLW
OHCFQLKPOHC\ENZ�OLW�CFqSC\UTGI_D@ KPQHCFENZDQ>QHBDBDOHGIU KPO>B�CFO(GIBDEPKRKPOSBDQHhDQ>J�E�@oD_�QH@TENZDOLW
CFqSE�GcGIEHC\ENGIB�E�bcU p\UTbIQLKPO>U @�BDE�CFUTOHZDO>ZDU�@TQLW
OHCFO>QSbI_�UD@TQ>CFEPKPCFUTÅD_�YDUTOHJ�ENGIUDCFU p�E�CFUTGIbcE ]@T^ UT`aBDOHCtKPO>Z�E�@ @TQ>CFEPKPCFUTÅD_�Y(U OHJ�E ] @TQ>`aUTGI_�CFQ>EN@T^ UT`aBDOHCtKPO>ZDE�@T@T^ EPW
E�J�KP_�QH@TEN@TQLW
OHCFOSGFKPCFQHO(CFZDUTJ�QHCFUTO>ENZDUKP_�KRKVU�h(@ U�Q�@ KPCFU�Eu@TE�`aE�J�KPU�bIj�ENbcOHJ�bcOHC\CFOHJ%O>Q�p�O(CF`aQHC\E>@T^ UT`aBDOHCtKPO>bcO(CFCFUTGIBDOHGFKLO>J�O(J�bIj�Ý KP_�KRKPEN@TECFU KPE�J�_�KPENEPp5pgEPKRKP_�QLKPE r  



 ?A@�BDCFO(GIBDEPKRKLO>BDQHhDQ>Z�EPW�E>C\E�bIQ(CFE>@TQ�p�UTCF`aQ ] GIUTh(@TQ>O�KPU `aÅDCFO>Z�E�@�ZDQLKPOHC\ENZDU�@TQLW
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 ?AJzbIOHUTJ�bIUTZDE�J�YDQ>bIOHJd@TQ�W
U hDU @ UTQ>Z(U�X�QLKPQ�@TENZDU�OHhDJDU�QHJDJ�O>@TENQLYDUTE�J�ZDENZDOLW�CFQHJ�J�OSbIO(CFCFUTGIBDOHJ�ZDEHCFE>QH@BDE�C\GIOHJ�QH@TENZDUTBDE�J�ZDE�J�KPEN_%JdUT`aBDOHCtKPO>BDQHCFU�QHZa_�J�QS`aE�J�GIUT@ U KPq>ZDE�@ @TQ>CFEPKPCFUTÅD_�Y(U OHJ�ENZDU�p�QLKRKPO>ZDU�bI_�UQH@ @T^ QHCtK r m ß Þ Î E�GcbI@T_�GIU�h(@ U�Q�GIGIE�hDJ�U�p�QH`aU @ UTQHCFUTÏ r  
 ?AJzbIQHGcO>ZDU�BDCFEHGFKPQLYDUTOHJ�EN@TQPW
OHC\QLKPU W
Q>CFUTZDOLKRKPQ ] CFUTGIBDEPKRKPO>QH@T@T^ UTJ�KPE�CFO>BDEHCFUTOHZDO>ZDU m kd`aE�GIUBDCFEHbIE�Z�E�J�KPU�Q�@ @TQ>GI_�ZDZDEPKRKPQ>ZDQLKPQ ] UT@D@TQLW
OHCFQLKPOHC\ENQIW
CFqSZDUTCAU KRKPO>Q�KPQHJ�KVU�ZDOHZDUTbIE�GIUT`SUZDE�@ @T^ QH`a`aOHJ�KPQHCFE>ZDE�@T@TQ m lDQN`aE�J�GIUT@ U KPq>oD_�QHJcKVU�GIOHJ�OSU�`aE�GIUDUTJ�KPE�CFU�Z(U�GIE�CtW
U YDUTO>BDCFEHGFKPQLKPO r / 9 Ö  
 s UD@TQLW
OHCFQLKPO(CFU�CFEPKPCFUTÅD_�U KVUDU J!KP_�KRKPO>O>UTJdBDQHCtKPE>bcOHJdBDC\OIW�W
UTh(UTOHJDU�O>BDEHCFbcE�J�KP_�QH@ U ] U @DbIQH@TbIOH@TOZDE�@ @T^ UT`aBDOHCtKPO>ZDE�@T@TQ�KPCFE�ZDUTbLE�GIUT`aQ>`aE�J�GIUT@ U KPq>ZDOLW
CFq>EHGIGIEHC\E>EPp5pgEPKRKP_�QLKPO>GI_�@T@TQ>ÅDQ�GIENZ�E�@T@TQ>`aE�ZDUTQZDE�@ @TENBDCFOIW�W
UThDUTOHJDU�O>ZDE�@ @TENBDE�C\bIE�J�KP_�QH@ U�`aQLKP_�CFQLKPENJ�EH@ @T^ QHJ�J�O>bIOHC\CFE�J�KLENOSbcOH`a_%J�oD_�ENJ�E�@BDE�CFUTOHZDO>ZDU�`aUTJ�OHCFE>GIEHCtW
U YDUTO>BDCFE�GFKPQLKLO>BDC\E�GcGIOS@T^ QLYDUTEuJ�ZDQ r  
 
�QH@ @T^ QH`a`aOHJ�KPQHCFENZ�E�@T@TQ�KPCAE�ZDUTbIE�GIUT`aQ>`aE�J�GIUT@ U KPq>GIQHCFQHJ�J�O>ZDEPKPCFQLKRKPU�U�CFQLKPE�U�CFE�@TQLKPU W�U�Q�U�BDE�CFUTOHZDUDUTJbI_�U�J�OHJdGIUTQ>GFKPQLKPQ>bIOHC\CFUTGIBDOHGFKPQ>ZDQH@�ZDQLKPOHC\ENZDU�@TQLW
OHCFOS@TQ>CFEPKPCFUTÅD_�Y(UTOHJ�ENBDEHC�_�J�QSZDE�@ @TENbIQH_�GcEBDCFEPW
UTGFKPE>ZDQH@�BDCFE�GcE�J�KPE>bIO(J�KPCFQLKRKPO r  
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 s @�BDE�CFGIOHJ�QH@TENbcOH`aBDC\EHGIOSJ�E�@ @TQ>GFp�E�CFQSZDU�QHBDBD@ UTbIQLY(UTO�J�ENZDE�@�BDC\E�GcE�J�KPE>bIOHJ�KPCFQLKRKLO>GIQ(CFqbIO(CFCFUTGIBDOHGFKLO ] UT@ m�a @ _�h(@ UTO>ZDU�OHhDJDU�QHJ�J�O ] _�JdUT`aBDOHCtKPO>BDQHCFU�QHZa_�J�Q>`aE�J%GIU @ U KPqNZDE�@ @TQ>CFEPKPCFUTÅD_�Y(UTOHJ�EZDU�p�QLKRKPO>ZDU�bI_DU�Q�@ @T^ QHCtK r m ß Þ UTJdQLKRKPO>QH@�l à h(UT_�hDJ�ONUT`S`aE�ZDUTQLKPQH`aE�J�KPENBDC\E�bcE�ZDE�J�KPEÎ oD_�QLKRKPOHCFZDUTbIE�GIUT`aQ>`aE�J�GIUT@ U KPqHÏ ] E�GIbI@T_�GIU�h(@ U�QHGIGIE�hDJ�U�p�QH`aU @ UTQHCAU r  
 ?AJzbIQHGcO>ZDU�BDCFEHGFKPQLYDUTOHJ�EN@TQPW
OHC\QLKPU W
Q>CFUTZDOLKRKPQ ] CFUTGIBDEPKRKPO>QH@T@T^ UTJ�KPE�CFO>BDEHCFUTOHZDO>ZDU�kd`aE�GIU�BDCFEHbIE�Z�E�J�KPUQH@ @TQ>GI_�ZDZDEPKRKPQ>ZDQLKPQ ] U @D@TQLW
OHCFQLKLOHC\ENQIW
CFq>ZDUTCFU KRKPO>Q�KPQHJ�KVU�ZDOHZDUTbIE�GIUT`SU�ZDE�@ @T^ QH`a`SOHJ�KPQHCFE>ZDE�@T@TQ m�Ü Q`aE�J�GIUT@ U KPq>oD_�QHJ�KVU�GIOHJ�O>U�`aE�GIU�UTJ�KPE�CFU�Z(U�GIE�CtW
U YDUTO>BDCFE�GFKPQLKPO r / 9 Ö  
 X�E�U�bIOHJ�pgCFOHJ�KPU�ZDE�U�@TQLW
OHCFQLKPOHCFU�C\EPKPCFUTÅD_DU KVUDUTJ�KP_�KRKPO>O>UTJaBDQHCtKPE>bcOHJdBDC\OLW�W
UThDUTOHJDU�O>BDE�C\bcE�J�KP_�QH@ U ] U @bIQH@TbIOH@TO>ZDE�@ @T^ UT`aBDOHCtKPO>ZDE�@T@ Q>oD_�QLKRKPOHCFZDUTbIE�GIUT`aQ>`aE�J�GcU @ U KPq>GIQHCFqSEPp5pgEPKRKP_�QLKPOSGI_�@ @TQNÅDQHGIE>ZDE�@T@TQ`aE�ZDUTQ>ZDE�hD@ U�E�@TE�`aE�J�KPU�p\UTGIGIU�E W
QHCFUTQHÅDU @ U�ZDE�@ @TQ>CFEPKPCFUTÅ(_�Y(UTOHJ�ENZDU�p�QLKRKPO>ZDU�bI_�U�Q�@ @T^ QHCtK r m ß Þ ]BDE�C\bIE�BDU KPU�J�EuU�ZDOHZDUTbLU�`aE�GIUDBDCFEHbcE�ZDE�J�KPU�@TQ>`aQLKP_�CFQLY(UTOHJ�ENZDE�@�ZDUTCFU KRKPO>OSbIOH`a_�J�o�_�ENJ�E�@�BDE�CFUTOHZDOSZDU`aUTJ�OHCFENGcE�C3W
U Y(UTO>BDCFEHGFKPQLKPOSBDCFEHGIGcO>@T^ QLYDUTE�J�ZDQ r  
 X�OHJdj�QHJ�J�O>ZDUTCFU KRKPO>QH@ @TQ>o(_�QLKRKPOHCFZDUTbIE�GIUT`aQ>`aE�J�GIUT@ U KVq�KP_�KRKVU�UD@TQLW
OHCFQLKPOHCFU�bIj�E>QH@T@TQ>ZDQLKPQZDE�@ @T^ E�J�KPCFQLKPQ>UTJ�W
UThDOHCFENZDE�@�BDCFEHGcE�J�KPENbcOHJ�KPCFQLKRKPOShDUTq>BDE�C\bIE�BDUTGIbIOHJ%O>`dE�J�GIUT@ U KPq>ZDU�CFEPKPCFUTÅD_�Y(UTOHJ�EOH@ KPCFEN@TQ�KPCFE�ZDUTbIE�GIUT`aQ>`aE�J%GIU @ U KPqHÈ8OLW
EN@TQ>BDQHCtKPENZDU�C\EPKLCFUTÅD_�Y(UTOHJ�ENE�bcbIE�Z�E�J�KPEN@TQ�KPCFE�ZDUTbIE�GIUT`aQ>J�OHJCFQHhDhDUT_�J�hDQN@T^ UTJ�KPE�CFO>UT`aBDOHC3KPO>ZDU�_�J�Q>`aE�J�GIU @ U KPq ] U�@TQLW�OHCFQLKLOHCFU�j�QHJ�J�O>ZDUTCFU KÐKPO>QH@ @TQNZDU p5p�E�C\E�J�YDQ�KPCFQ@T^ QH`a`aOHJ�KPQHCFENZ�E�@ @TQ>oD_�QLKRKVOHCFZDUTbIE�GIUT`aQ>`aE�J%GIU @ U KPq>EN@T^ UT`aBDOHCtKPO>UTJdQLKRKPO>BDE�C\bIE�BDU KPO r  
 X�OHJdGcOHJ�OSQHGIGcO(CFÅDU KVU�J�E�@ @TQNoD_�QLKRKPOHCFZDUTbIE�GIUT`aQ>`aE�J�GIUT@ U KPqN@TENhDCFQLKPU p\UTbIj�E ] UTJ�ZDE�J�JDU KPq>O>B�CFE�`aUE�C\OHhDQLKPU�Q�KPU KPO�@TO>ZDU�`aE�CFU KPO>UTJ�Z(U W�UTZD_�Q�@TENO>bIOH@T@TEPKRKVU W
O r  
 



fHE�C�oD_�QHJ�KPOSCFUThD_�QHCFZDQ�KP_�KRKVEN@TENQH@ KPCFEN`dOHZDQH@ U KPq>Z(U�bIO(`aBD_�KPO>ZDE�@T@TQ>oD_�QLKRKPOHCFZ(UTbIEHGIUT`aQ>`aE�J�GIU @ U KPq ]GIU�p�Q>CFU p�E�CFUT`aE�J�KPO>QH@T@TENQHJ�QH@TOHhDj�ENJ�OHCF`dENZ�E�@�BDCFE�GcEHJ�KPENM�QHBDOSCFUThD_�QHCFZDQHJ�KPUD@TQ KPCFE�ZDUTbIE�GIUT`aQ`aE�J�GIUT@ U KPq r  
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ENUTJ�KPE�CtW�E�J�_�KPEBDE�C�@TQ>GFKPUTBD_D@TQLY(UTOHJ�ENZDE�@�M�M�X�[�Z�E�@ m�n�Þ�Ñ ] m�n�Þ�n ] m�n ß l ] m�n ß Þ ] m�n�n�à ENZDU�oD_�EH@ @TO>GIOLKRKPOHGcbICFU KRKPO>UTJdZDQLKPQOHZDUTE�CFJ�Q>@TQ>CFEPKLCFUTÅD_�Y(UTOHJ�ENÝNGFKPQLKPQSbIOHJ%bIO(CFZDE�`dE�J�KPESZDEPKPEHCF`aUTJ�QLKPQ>GI_dÅDQHGIENQHJ%J�_�Q>ENbIj%EN@TQ>GI_�ZDZDU W�UTGLUTOHJ�EUTJ m�Ü `aE�J�GIU @ U KPq>ZDE�@ @TQ>CFEPKLCFUTÅD_�Y(UTOHJ�ENQHJ�J�_�Q>U J�bIU ZDENEHGIbI@T_�GIU W
QH`aE�J�KPENGI_�@ @TEN`aO(ZDQH@ U KPq>Z(U�BDQHhDQH`aE�J�KPO r   

 fHE�CtKPQHJ�KLO ] oD_�QH@TGIUTQHGLU�CFUTZD_�Y(UTOHJ�ENZDE�@ @T^ UT`aBDOHCtKPO>QHJ�bIj�E>ZDU�_�J�Q>GIOH@ KPQ�J�KPO>ZDE�@ @TE m�Ü `aE�J�GIUT@ U KPqZDEPKPEHCF`aUTJ�E�CFE�ÅDÅ�EN@TQ>CFOLKRKP_%CFQ>ZDE�@T@T^ E�oD_�U @ U ÅDCFUTO>ZDE�@ @TENBDC\E�GFKPQLYDUTOHJ�U�bIOHCFCFUTGIBDEPKRKPU W
E KPC\Q>UT`aBDCFE�GIE>E@TQLW
OHCFQLKPOHCFU�QHU�oD_�Q�@ U�GIU�QHBDB(@ UTbIQHJ�O>U�bIOHJ�KPCFQLKRKPU�GIOHBDCFQHUTJDZDUTbIQLKVU r  
 Í QH@TENCFUTGI_�@ KPQPKPO>J�OHJd`a_�KPEHC\E�ÅDÅDENJ%E�`a`dE�J�O>oD_�QH@TOHCFQS@TQNUTBDOLKVU YcYDQLKPQ>CFU ZD_�Y(UTOHJ�E p�OHGIGcEN@TQbIOHJ�GcE�hD_�E�J�YDQ>Z�E�@ @T^ QHBDB(@ UTbIQLYDUTOHJ�ENZDU�J�OHCF`aENUT`aBDE�CFQIKPU W
ENZDUD@TE�hDhDE r(Í _�KRKPQ>@TQ>J�E�hDOLYDUTQLYDUTOHJ�E ]UTJ�p�QLKRKVU ] GLU�ÝNGFW�OH@ KPQ>J�E�@�BDCFE�GI_�BDBDO(GFKPOSbIj�EN@TE>bIOHJ�KPCFQ(BDBDOHGFKPE>É#CFhDQHJ�U YcYDQLY(UTOHJDU Ê UTJ�ZDQHbIQ�@ U�p�OHGIGIEHC\OBDUTE�J�QH`aE�J�KPEN@ UTÅDE�CFENZDU�ZDEPKLE�CF`aUTJ�QHCFEN_�JzGIQH@TQHCFUTO>QHJ�JD_�O>CFUTGIBDOHJ�ZDE�J�KLENQHU�BDQHCFQ(`aEPKPCFU�GFKPQHÅDU @ U KVUZDQH@ @T^ QHCtKVUTbIOH@TO>l Ñ ZDE�@T@TQ>M�OHGFKPU KV_�Y(UTOHJ�E r  
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 fHE�C�@TEN`aQHJ�GIUTOHJ�U�bIj�EN@TQ>h(UT_�GFKVU p\UTbIjDUTJ�ONU @�ZDQLKPOHCFE>ZDUD@ QLW
O(CFOSGFKPQHÅDU @ UTCFq>BDOHC�UTGIbICFU KRKPO>ZDU�W
OH@ KPQ>U JW
OH@ KPQ>@T^ QH`a`aOHJ�KPQHCFENZ�E�@ @TQ>bIQH_�YDUTOHJ�ENbIj�ENZ�OLW�CFqSE�GIGcEHCFE>BDC\E�GFKPQLKPQ>ZDQHU�@TQLW
OHCFQLKPO(C\U r  
 [�Q>bIQH_�YDUTOHJ�ENGIQ(CFqSbIO(GFKPU KP_DU KPQ>ZDQ�KVU KPO�@ U�ZDE�@ @TO Ê KPQLKPO ] ZDE�BDOHGIU KPQLKPU�BDCFE�GIGcO>_�JdUTGFKPU KP_�KPO>ÅDQHJ�bIQHCFUTO>EW
UTJ�bIOH@TQLKVU�ZDQ�@�ZDQLKPOHCFENZDU�@TQPW
OHC\O ] OHBDBD_�C\ENB�OLKPCFqSEHGIGcEHCFE�W
EHCFGcQLKPQ>UTJa@ UTÅDCFEPKRKPO>ZDU�CFUTGIBDQHCFUTJDUTOBDQHCFUT`aE�J�KPU�W�UTJ�bIOH@TQLKPO>ZDQ�@�ZDQLKPOHC\ENZDU�@TQLW
OHCFO ] U @�oD_�Q�@ E>CFU @TQHGIbIE�CFqSC\E�hDOH@TQHC\ENCFUTbIELW
_�KPQ>bIOHJdhD@TUE�GFKPC\E�`aU�ZDE�U�KPU KPO�@ U�O>ZDE�@�@ U ÅDCFEPKRKPOSbIj%ENhD@ U�W
E�J�hDOHJ�OSbcOHJ�GIE�hDJ�QLKPU r hD@ UDUTJ�KPE�CFE�GcGIU�ENhD@TU�EPW
E�J�KP_�QH@ UBDCFE�`aU�`aQLKP_�CFQLKPU�CFE�GFKPQHJ%OSQ>ZDUTGIBDOHGIU Y(UTOHJ�ENZDE�@�@TQLW
OHCFQLKPOHC\E ] UT@�oD_�Q�@TENj�Q>GIE�`aB�C\ENZDUTCFU KRKPO>ZDUBDCFE�@TEPW
Q(CF@ U�GIE�J�YDQ>QH@TbI_�J�Q�p�OHCF`aQH@TU KPq r  
 [�Q>bIQH_�YDUTOHJ�ENBDOLKLCFq>QHJ�bIj%E>E�GcGIEHC\ENBDC\E�GFKPQLKPQ ] bcOHJdUT@DbIOHJ�GcE�J�GcO>ZDE�@�ZDQLKPO(CFENZDU�@ QLW
O(CFO ] `aE�ZDUTQHJ�KPEBDOH@ U YcYDQ>Z(U�hDQHCFQHJ�Y(UTQ>bIOHGFKPU KP_DU KPQ>BDCFE�GcGIO>_�JdUTGFKPU KP_�KPO>QHGIGIUTbI_�CFQLKPO(CFE>OSbIOHJ�p�UTZDE�U _�GIGIUTOHJ�ENÅDQHJ�bIQHCFUTQ r  
 ?AJ�KPQH@�bIQHGcO>UT@�ZDQLKPOHCFENZDU�@TQPW
OHC\O>QIW
CFq�p�QHbcOH@ KPq>ZDU�BDCFOLW�W
E�Z�E�C\ENQH@�BDQHhDQH`aE�J�KPOSZ�E�U�CFE�@TQLKPU W�U�BDCFE�`aU ]CFU W
QH@TE�J�ZDOHGIU�GI_D@ @TQ>CFEPKPCFUTÅD_�YDUTOHJ�ENZDE�@�BDCFE�GFKPQLKLOHC\ENZD^ O(BDE�CFQ r  
 [�Q>bIQH_�YDUTOHJ�ENCFUT`aQHJ�ENZDU�BDCFOHB�CFUTEPKPq>ZDE�@�@TQLW
OHCFQLKPO(CFE>OSZDE�U�GI_�OHU�QLW
E�J�KPU�ZDUTCAU KRKPO ] ENJ�OHJdBD_��bIOH`a_�J�oD_�E>bIOHJ�pgOHJ�ZDEHCFGIU�bcOHJdU�ÅDE�J�U�ZDE�@ @T^ QLY(UTE�J�ZDQ r  
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 ?A@�ZDQLKPOHC\ENZDU�@TQLW
OHCFOSj�Q>ZDUTCFU KRKPO>Z(U�CFU W
Q�@TE�CFGIU�GI_�@ @TQ>bIQH_cYDUTOHJ�ENBDE�C�hD@TU�EPW
E�J�KP_�QH@ U�Z(QHJ�JDU�GI_�ÅDU KVU ]BDCFEPW
UTQ>bcOHJ�KPE�GFKPQLYDUTOHJ�ENQH@�BDCFEHGFKPQLKPOHC\ENZ�^ OHB�E�CFQ r  
 ?AJzbIQHGcO>ZDU�ZDUTGIQHbIbIOHCFZ�O ] Z�OLW
C\q>EHGIGcEHCFE>EHGIBDEHCFU KPO>_�J�KPE�J�KPQLKPU W
O>ZDU�bIOH`aBDOHJ�UT`aE�J�KPO>QLKRKPCFQLW�E�C\GIOS@TEQHGIGIO(bIUTQLY(UTOHJ�U�GLUTJ�ZDQHbIQ�@ U�bIOH`aBDEPKPE�J�KPU r  
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s @ @T^ QLKRKPO>ZDE�@ @TQ>bIE�GIGIQLYDUTOHJ�E>ZDE�@�CFQHBDBDO(CtKPO>ZDU�@TQLW
OHCFO ] OLW�ENJ�OHJzE�GIUTGFKPQHJ�O�W
QH@TUTZDENCFQHhDUTOHJ�U�Z(UbIOHJ�KPEHGFKPQLYDUTOHJ�ENZDQ>BDQHCtKLE>ZDE�@�ZDQLKPOHCFE>ZDU�@TQLW
OHCFO ] UT@�B(CFEHGFKPQLKPO(CFENZ�^ OHB�E�C\Q>ZDOIW
CFqaE�GIGcEHCFE>BDO(GFKPO>UTJbIOHJ�ZDU Y(UTOHJ�ENZDU�BDOLKPE�C�CFU KPUTCAQHCFE>@TQ>bIQH_�YDUTOHJ�ENE�J�KPCFOSU @�KVE�CF`aUTJ�ENZDU�oD_DUTJ�Z(UTbLU�h(UTOHCFJ�UDZDQH@ @TQ>ZDQLKPQ>Z(UbIE�GcGIQLYDUTOHJ�ENZDQH@�GIEHCtW
U YDUTO r  
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 [�EN`dEHCFbIU�QLp5p�UTZDQLKPENQHU�hDE�GFKLOHCFU�ZDU�J�E�hDOLYDU�ENGIBDQHbIbIU�ZDU�hDE�J�EHCFU�QH@ UT`aE�J�KPQHCAU�ZDEPW
OHJ%OSE�GIGcEHCFE>BDOHGFKLENQ@TOHCFO>bIQ(CFUTbIO>QH@�J�EPKRKPO>Z�E�U�bIQH@ U ] ZDE�@ @TE KPQHCFE>ENZ�E�@ @TENBDE�C\ZDU KPENZ(U�bIOLKRKP_�CFQ>QSbI_�U�@TEN`aE�C\bIU�GFKPE�GcGIEGIUTQHJ�O>GIOHhDhDEPKRKLE>CFUTGIBDEPKRKPOSQH@ @T^ EPp5p�EPKRKPU W
O>BDEHGIOSZDU�bIOHJ�GcE�hDJ�Q r  
 [�EN`dEHCFbIU�GFKPEHGIGcENGIQ(CFQHJ�J�OSBDOHGFKLENQSbIQHCFUTbIOSZDE�U�hDE�GFKLOHCFU�QH@�BDCFEPYcYDO�p�UTGIGIQLKLO>ZDQH@�ZDQLKPOHC\ENZDU�@TQLW
OHCFOBDE�C�@TQ�W�E�J�ZDU KPQ>Q�@�BD_�ÅDÅ(@ UTbLOSENGcE�hDJ�QLKPO>J%E�hD@ U�QHBDBDOHGIU KPU�ÅDO�@ @TEPKRKVUTJDU�Z(U�bIQHCFUTbIO r  
 [�Q>bIQ(CtKPQ>ZDOIW
CFqSEHGIGcE�C\E>C\EHhDOH@TQHCF`aE�J�KPE�p�O(CFJ�U KPQ>ZDQ�@�ZDQLKPOHC\ENZDU�@TQLW
OHCFOSENUT@�BDCFEPYcYDO>C\E�@TQLKPU W
OÝPp�UTGIGIQLKPO>J%E�U�bIOHJ�KPCFQLKRKPU�UTJcKVE�hDCFQLKPU W
U�O ] UTJd`aQHJ�bIQHJ�YDQ ] ZDQHhD@ U�_�GLU�ENbcOHJ�GI_�EPKP_�ZDUTJDUD@TOHbIQH@ U r 
�OLW
EbIOHJdB�CFEHbIE�Z�E�J�KPU�bIOHJ�GI_�EPKL_�ZDU JDUD@TOHbIQH@ UD@TQ>bIQHCtKPQ�W�E�J�U W
Q�pgOHCFJ�U KPQ>Q>BDCFEPYcY�O>ZDU�bIO(GFKPO ] GIU�KPE�C\CFqbIOHJ�KPO>ZDU KPQH@TENbIUTCFbIOHGFKPQHJ�YDQ r  
 ?�h�E�GFKLOHCFU�j�QHJ�J�O>ZDUTCFU KRKPO>Z(UDbIOHJ�KPC\OH@T@TQHCFENU @�BDE�GIO ] U @�bIQH@TO ] @TQ�KPQHCFQ ] U @�W
QH@TOHCFENE>@TQ>oD_�QH@ U KPq>ZDE�@ @TE`aE�C\bIU�QHGIGI_�J�KPENUTJdbIQHCFUTbIO r  
 ?AJdbIOHJ�GIUTZDE�C\QLYDUTOHJ�ENZDE�@T@TQ W
QHCFUTQHÅDU @ U KPq>ZDE�U�bIQH@ U ] ZDE�@ @TE�KPQHCFE ] E>ZDE�@T@TENBDE�CFZDU KPENZDU�bIOLKRKP_�CFQ ] UTJCFQHBDBDO(CtKPO>QH@T@TENbIOHJ�ZDU Y(UTOHJDU�ZDU�QH`aÅ(UTE�J�KPE ] ZDU�bI@ UT`aQ ] Z(UcKPCFQHGIB�OHCtKLO ] ZDU�`aQHJ�UTBDO�@TQLY(UTOHJ�ENEBDCFE�BDQ(CFQLYDUTOHJ�ENZDE�@T@TEN`aE�C\bcU ] @TQ>ZDEPKPE�CF`aUTJ�QLYDUTOHJ�ENZDU�Z(EPKRKPU�bIQH@ U ] KPQHCFENE>BDEHCFZDU KPENZDU�bIOLKRKP_�CFQ ] Ýp�UTGIGIQLKPQ>ZDQ>bcOHJ�KPCFQLKRKPUDUTJ�KPE�hDCFQLKPU W�U�BDCFOLW
UTJ�bIUTQ�@ UDUTJdCAU p�E�CFUT`aE�J�KPO>Q>h�E�J�E�CFU�ZDU�`aQHhDhDUTOHC�bIOHJ�GI_�`dO ] OUTJd`aQHJ�bIQHJ�YDQ ] ZDQHh(@ U�_�GLU�ENbIOHJ�GI_%EPKP_�ZDUTJDUD@TOHbIQH@ U r  
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 Ç @ U�U J�W
E�J�KPQHCFU�ZDE�U�J�E�hDOLYDUDO>GIBDQ(bIbIU�QLp5p�UTZDQLKVU�QHU�hDE�GFKPOHCFU�BDOLKPCFQHJ�J�OSE�GcGIEHCFE>ELp5pgEPKRKP_�QLKPU�ZDQ�@�ZDQLKPOHCFEZDUD@TQLW
OHCFOSO>ZDQSbIj�U�BDE�C�E�GcGIO ] UTJdoD_�Q�@TGLUTQHGIU�`aOH`aE�J�KPOHÈ8UTJdOHhDJ�U�bIQHGIO>ZDOIW
CFQHJ�J%OSE�GIGcEHCFEEPp5pgEPKRKP_�QLKPU�Q�@T`aE�J�O>ZD_�ENUTJ�W
E�J�KPQHCFU�BDE�C�OHhDJ�U�E�GcE�C\bIU Y(U O>QHJ�J�_�QH@TE r  
 M�OHBDUTQ>ZDU�OHhDJDUDUTJ�W
E�J�KPQHCFUTO ] bcOHJ�KPCFOIp�UTCF`aQLKPQ>ZDQH@ @TENZD_�ENBDQHCtKPU ] ZDOIW
CFqSEHGIGcE�C\E>CFUT@ QHGIbIUTQLKPQ>QH@BDCFEHGFKPQLKPOHC\ENZ�^ OHB�E�CFQ r  
 É�hDJ�U�EPW
E�J�KP_�QH@TENZDEPp�UTbIUTE�J�YDQ>E�`aEHCFh�E�J�KPENZDQH@T@TENCFUTGI_D@ KPQHJ�YDENbIOHJ�KPQHÅDUT@ U�ZDOLW
CFq ] EHJ�KPCFO>UT@�`aE�GIEGI_�bIbcE�GIGIU W
OSQH@ @TQ>EPp5pgEPKRKP_�QLYDUTOHJ�ENZDE�@ @T^ U J�W
E�J�KPQHCFUTO ] EHGIGcE�C\E>bIOHJ�KPEHGFKPQLKPQ>QH@T@T^ UTJ�KPE�CFE�GIGIQLKPO ] UT@�oD_�Q�@TEE�J�KPCFO ß hDUTOHCFJ�U�ZDOLW
CFqSbcO(`a_�JDUTbIQHCFENB�EHC�UTGIbICFU KRKPO>QH@�ZDQLKPOHC\ENZDU�@TQLW
OHCFO>@TE>EPW�E�J�KP_�QH@ U�E�bIbIEPYDUTOHJ�U r  
 ?A@�ZDQLKPOHC\ENZDU�@TQLW
OHCFOSZDOLW�CFq�KPE�J�EHC�bcOHJ�KPO>Z�E�@T@TENbIOHJ�KPEHGFKPQLYDUTOHJDU�p�OHCF`a_�@TQLKPENZDQH@�h(E�GFKPO(C\E ] GIBDEHbIUTEoD_�QHJ�ZDO>oD_�E�GFKPE>GIU�CFU p�E�CFUTGcbIOHJ�OSQ>bIQH@TU ] KPQHCFE ] BDEHCFZDU KVENZDU�bIOLKRKP_�CFQ ] ZDEPKLE�CFUTOHCFQH`dE�J�KPO>ZDU�`aE�C\bcE ]E�bIb r�] bIOH`a_�J�UDQH@ @T^ E�GIEHCFbIU YDU O>ZDE�@�J�E�h�OLYDUTO>O>GIBDQ(bIbIUTO r [�E>ZDELp�UTbIUTE�J�YDENJ�OHJdhDUT_�GFKVU p�UTbIQLKPENE�`dE�CFh�E�J�KPUZDOHBDO�KPQH@TENbcOHJ�KPC\OH@ @TO>GIQHCFQ(J�J�O>bIOH`a_�J�UTbIQLKPENB�E�C�UTGIbcC\U KRKPO>Q�@ @T^ UTJ�KPE�CFE�GcGIQLKPO ] bIj%E>QLW
CFq>@T^ OHÅDÅD@TUThDO>Z(UCFU p�OHJ�ZDE�CF@TENQH@�ZDQLKPOHC\ENZDU�@TQPW
OHC\O>J%E�@�KPE�CF`aUTJ�EN`aQHGcGIU `aO>ZDU ß hDUTOHCFJ�U�ZDQ�@�CFUTbIEPW
U `aE�J�KPO>Z�E�@ @TQbIOH`a_�J�UTbIQLYDUTOHJ�E r  
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EHCFU p�UTbIQNUTJ�W
E�J�KPQHCFUTQ�@TENJ�E�U�KPE�CF`aUTJDU�GIOHBDC\Q>GIBDEHbIU p�UTbIQLKVU�E�GIOHJ�EHCFQ>UT@�h(E�GFKPO(C\ENZDQH@T@TQ



CFEHGIBDOHJ�GIQHÅDUT@ U KPq>BDE�C�EPW�E�J�KL_�QH@ U�Z(U p5p�E�CFE�J�YDE>CFUTGIbIOHJ�KLCFQLKPE KPQHCFZDU W
QH`aE�J�KLE ] GIQH@ W
O>U�bIQHGIU�BDE�C\GIE�hD_�UTÅDU @ UBDE�C�@TE�hDhDE r  
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 s UD@TQLW
OHCFQLKPO(CFU�bIOHJdC\E�GIB�OHJ%GIQHÅDU @ U KPq>Z(U�Z(UTCFEPYDUTOHJ�ENE�GcEHbI_�KPU W
Q ] J�E�U�bIQHGIUDUTJdbI_DU�@TENJ�OHCF`dENZDU�@TE�hDhDENOZDU�CFE�hDOH@TQH`aE�J�KPO>QLKRKPCFUTÅD_�UTGLbIQHJ�O>@TOHC\O>GIB�E�bIU p�UTbIj�ENC\E�GcBDOHJ�GIQHÅDU @ U KPq>bIU W�U @ U�O>BDE�J�QH@ U ] QHJ�bIj�ENUTJBDCFEHGIE�J�YDQ>ZDU�QHBDBDOHGIU KPENZDE�@TE�hDj�ENJ%E�U�CFQHBDBDOHCtKPU�bIOHJdU�KPE�CtYDU ] Ý>CFUTbIOHJ�O(GIbIUT_�KPQ>@T^ QHGIGIUTGFKPE�J�YDQ>@TE�hDQ�@TENE@TQ>bIOHBDE�CtKP_%CFQ>ZDU�EPW�E�J�KP_�QH@ UDGIBDEHGIE>bcOHJ�J�E�GcGIE ] UTJdbIQHGcO>ZDU�BDCFOHbcE�ZDUT`aE�J�KPU�bIU W�U @ U�ONBDE�J�QH@ U�BDE�CbIQH_�GIE>J�OHJdZDUTBDE�J�ZDE�J�KPU�Z(Q>bIOH@TBDQ>hDCFQLW�E>O>Z�OH@TO>E>C\E�@TQLKVU W
E p�QLKRKPU�ZDUTCFEPKRKPQH`aE�J�KPENbcOHJ�J�E�GcGIU�bIOHJ@T^ E�GIEHCFbIU Y(UTO>ZDE�@T@TE p�_�J�Y(UTOHJDU�GFW
OH@ KPE r  
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 É
W�ENUT@�Z(UTBDE�J�ZDE�J�KPENGIUTQ>BDCFU W
QLKPO>Z�E�@ @TQ>@ U ÅDE�CtKPq>BDEHCFGcOHJ%QH@TENU JdbIOHJ�GcE�hD_�E�J�YDQ>ZDU�BDCFOHbcE�ZDUT`aE�J�KPOBDE�J�QH@TE ] U @�ZDQLKPOHCFENZDU�@TQLW
OHCFO>@TOSGIO(GIBDE�J�ZDEHCFq>ZDQH@�GcE�C3W
U Y(UTO>ENZDQH@ @TO>GFKPUTBDE�J�ZDUTO>O>GIQH@TQHCFUTO>ENOHhDJ�UQH@ KPCFO>E�`aOH@T_�`aE�J�KPOSE>bIO(`aBDE�J�GIO�p�UTJ�O>QH@�h(UT_�Z(UTbIQLKVO>ZDELp�UTJDU KVU W
O r  
 ?AJzbIQHGcO>ZDU�BDCFOHbcE�ZDUT`aE�J�KPOSBDE�J�QH@TENBDEHC�C\E�QLKLO>J�OHJzbcOH@TBDOHGIO ] OLW�ENUT@D@TQLW
OHCFQLKPO(C\E>QHÅDÅDUTQ>OLKRKPE�J�_�KPO@TQN@ UTÅDE�CtKPq>BDCFOIW�W
UTGIOHCFUTQ ] UT@DZDQLKPOHC\ENZDU�@TQLW
OHCFO>j�Q�p�QHbcOH@ KPq>ZDU�GIOHGIBDE�J�Z�E�CF@TO>ZDQH@�GIEHCtW
U Y(UTO>ENZDQH@T@TOGFKPUTBDE�J�Z(UTO>O>GIQH@TQHCFUTO>E>OHh�J�U�Q�@ KPCFO>E�`aOH@T_�`aE�J�KPOSO>bcOH`aBDE�J�GcO r  
 Ê QH@ W
QN@T^ UTBDOLKPE�GIU�Z(U�bI_DU�QH@�GL_�bIbIEHGIGIU W
OSbIOH`a`aQ ] ZDOHB�OSU @�h(UT_�Z(UTbIQLKPO>ZDEPp�UTJDU KVU W
O>U @DZDQLKPOHC\ENZDU�@TQLW
OHCFOZDE�bIUTZDE�CFqSGI_�@ @T^ EPW
E�J�KP_�QH@TENC\UTQH`a`SUTGIGIUTOHJ�ENU JdGIE�C3W
U Y(UTO ] p�EHCF`aOSC\E�GFKPQHJ�Z�O>bIj%ENbcO(`a_�J�oD_�ENU @BDE�CFUTOHZDO>ZDU�GIO(GIBDE�J%GIUTOHJ�E>J�OHJdGIQHCFqSbcOH`aBD_�KPQLKPO>QHhD@TUDEPp�p�EPKRKPU�ZDE�@ @T^ QHJ�Y(UTQHJDU KPq>ZDEu@D@TQLW
OHCFQLKPO(CFE r  
 X�E�@T@TQNUTBDOLKPE�GIU�Z(U�GIE�J�KPE�J�YDQ>ZDEPp�UTJ�U KVU W
Q>ZDU�QHGIGIOH@T_�Y(UTOHJDENbcOHJ�pgOHCF`a_�@TQ>BDUTE�J�Q>U @D@TQPW
OHC\QLKPO(CFENj�QZDUTCAU KRKPO>U JdOHhDJ�U�bIQHGIO>QH@T@TQ>CFUTQH`a`SUTGIGIUTOHJ�ENU JdGIE�C3W
U Y(UTO r  
 ?AJzbIQHGcO>ZDU�bIOHJ�ZDQHJ�J�Q>BDEHC�ZDE�@TU KRKPO>J�OHJdbcOH@TBDOHGIOSbIO(`a`aE�GcGIO�p�_�O(CFU�ZDE�@ @T^ QLY(UTE�J�ZDQ ] QH@�@TQLW
OHCFQLKPOHC\EbIj�ENJ�OHJzGIUTQ>CFUTQH`a`aE�GIGcO>UTJdGIEHCtW
U YDUTO>GIBDEPKRKPE�CFqSU @�KPCFQLKRKPQH`aE�J�KPO>BDC\EPW
UTGFKPO>ZDQH@�BDC\E�GcE�J�KPEbIOHJ�KPCFQLKRKPOSBDEHC�UT@�bIQHGIO>ZDU�ZDUTJD_�GIGIUTOHJDU r  
 ?A@�CFQHBDBDO(CtKPOSZDU�@TQLW
OHCFO>GIU�U J�KPE�J�ZDE�CFq ] UTJ�W
E�bIE ] CFUTGIOH@ KPO>ZDU�B(UTE�J�O>ZDUTCFU KÐKPO>E>bIOHJdhD@TUDEPp�p�EPKRKPU�ZDE�@@ UTbIE�J�Y(UTQH`aE�J�KPO>UTJ�KPCFOHJ�bIO ] oD_�QH@TOHCFQ>@TQ>bIOHJ�ZDQHJ�J�Q>CFUTGI_�@ KVU�`aOLKPU W
QLKPQ>ZDQ>CFE�QLKPOSbcOH`a`aEHGIGcO>J�E�UCFUThD_�QHCFZDU�ZDEu@�ZDQLKPOHCFENZDU�@TQPW
OHC\OSO>UTJdGIEHCtW
U YDUTO r  
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 [�Q>ZDUTGIbIUTB(@ UTJ�Q>ZDEu@ @TQ>bIOHQHÅDU KVQLYDUTOHJ�E ] W
U KRKPO>ENQH@T@TOHhDh(UTO>BDCFEPW
UTGFKPQ>ZDQHU�bIOHJ�KPCFQLKRKPU�UTJ�KVE�hDCFQLKPU W
UBDCFOLW
UTJ�bIUTQ�@ UDUTJ�W�UThDOHCFE>QH@�l à hDUT_�h(J�O m�n�Þ ldCFUT`aQHJ�ENUTJ�W
UThDOHCFE�p�UTJ�O>QH@ @TQ>GIbIQHZDE�J�YDQ>ZDE�@�BDCFE�GcE�J�KPEbIOHJ�KPCFQLKRKPO r  
 ?AJzbIQHGcO>ZDU�bIQHC\E�J�YDQ>ZDU�J�OHCF`aE>@TOHbIQH@ U ] U @�W
Q�@TOHCFENZ�E�@�W
U KRKPO>ENZDE�@T@T^ Q�@ @TOHhDh(UTO>Ý>GFKLQHÅDU @ U KPO>J�E�@ @TEGIE�hD_�E�J�KPU�`aUTGI_�CFE
á

 QHÏ,W
U KRKPO>ENQH@T@TOHhDh(UTO�á,`aEPKPq>ZDE�@T@TQ>CFEPKPCFUTÅD_�Y(UTOHJ�ENZDU�p�QLKÐKPO>ZDU�bI_�U�Q�@ @T^ QHCtK r m ß Þ È  ÅDÏ,W
U KRKPO Î ZD_�ENBDQHGFKPUTÏ�á,_�J!KPE�CtYDOSZDE�@T@TQ>CFEPKPCFUTÅD_�Y(UTOHJ�ENZDU�p�QLKRKPO>ZDU�bI_DU�Q�@ @T^ QHCtK r m ß Þ È  bIÏ,W
U KRKPO Î _�JdBDQHGFKPOHÏ�á,_�JdoD_�QHCtKPO>Z�E�@ @TQ>CFEPKPCFUTÅD_�YDUTOHJ�ENZDU�bI_DU�Q�@ @T^ QHCtK r m ß Þ È  ZDÏ8QH@ @TOHhDh(UTO�á,_�JdoD_DUTJ�KPO>ZDE�@ @TQ>CFEPKPCFUTÅD_�YDUTOHJ�ENZDU�p�QLKRKPO>ZDU�bI_DU�QH@ @T^ QHCtK r m ß Þ r   
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 ��_�QHJ�ZDO�W
UTE�J�E�p�QLKRKPOSOHÅDÅD@TUThDO>QH@�BDE�CFGIOHJ�QH@TENZDU�U J�ZDOHGIGIQHC\ENGIB�E�bIUTQH@ U�Z(U W�UTGIEN@TQ>GIBDE�GIQSC\E�@TQLKVU W
Q>ÝNQbIQHCFUTbIO>Z�E�@�ZDQLKPOHC\ENZDU�@TQLW
OHCFO r  
 qaBDQ(CFUT`aE�J�KPU�Q>bIQHCFUTbIO>ZDE�@�ZDQLKPOHC\ENZDU�@TQLW
OHCFO>@TQ>GIBDEHGcQ>C\E�@TQLKVU W
Q>QHhD@ UDU J�ZD_�`aE�J�KVUDbIj�ENU�@TQLW
OHCFQLKPO(CFUGIUTQHJ�O�KPE�J�_�KPU�QHZa_�GIQHCFENB�EHC�CFQHhDUTOHJ�U�ZDU�bIQHCFQLKRKPE�CFE>UTh(U E�J�UTbIOHigGIQHJ�U KPQHCFUTO r  
 ?A@�ZDQLKPOHC\ENZDU�@TQLW
OHCFOSÝNUTJ�OH@ KPCFE KLE�J�_�KPO>Q�p�O(CFJ�UTCFENhD@TU�QPKRKPCFEPYcYDU�ENGFKPCF_�`dE�J�KPU�J�E�bIEHGIGIQHCFU�BDEHC@T^ E�GIE�bI_�YDUTOHJ�ENZ�E�@�@TQLW
OHCFO r  
 ?AJzbIQHGcO>ZDU�CFUTGIOH@T_�Y(UTOHJ�ENZDEH@�CFQHBDBDOHCtKPOSZDUD@TQLW
OHC\O ] hD@TUDU J�ZD_�`aE�J�KPU ] Z(U W�UTGIE ] QLKRKPC\EPY�YDU�ENGFKPCF_�`aE�J�KPU�UTJZDOLKPQLYDUTOHJ�ENZDOLW�CFQHJ�J�OSE�GcGcE�C\E>CFEHGFKPU KP_DU KVU�Q�@�ZDQLKPOHCFENZDU�@TQLW
OHCFO ] `dE�J�KPCFE>UTJdbIQHGIOSZDU�GI`aQHCFCFUT`aE�J�KPO ]U @�BDCFE�GFKPQLKPOHC\ENZ�^ OHB�E�CFQSÝ�KLE�J�_�KPO>QH@T@TQ>GIOHGFKPU KP_cY(UTOHJ�ENOSQH@�CFUT`aÅDOHCFGIO r  
 �D	 � �JmFm$þ¥	 ��� 	�
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 [�ENQLYDUTE�J�ZDENQHBDBDQH@ KPQHJ�KVU�ZDEPW�OHJ�OSE�GIUThDE�C\ENZDQH@T@TENQLYDUTEuJ�ZDENQHBDBDQH@ KPQLKPCFUTbLUDU @�CFUTGIBDEPKÐKPO>ZDE�@T@TENJ�OHCF`dEbIOHJ�KPCFQLKRKP_�QH@ U�ZDE�@�GIEPKRKPOHC\E>`aE�C\bIEHOH@TOHhDUTbIO>bI_�U�QHBDBDQHCtKPE�J�hDOHJ�OS@TENQLYDUTE�J�ZDENQHBDBDQH@ KPQLKPCFUTbLU�GFKPE�GcGIE>EoD_�E�@ @TO>ZDU�KP_cKRKPEN@TENJ�OHCF`dE>BDCFEPW
UTZDE�J�YDUTQ�@ U�E�ZaQHJ�KPU J�p�OHC3KP_�JDUTGFKVUTbIj�E r s KPQH@�p�UTJ�ENGIQHC\q>UTJ�GIE�CFU KPQQHBDBDOHGIU KPQ>bI@TQH_�GIOH@TQ>J�E�@�bIQ�BDU KPO�@TQLKPO>ZD^ QHBDBDQH@ KPO r  
 ��_�QH@TOHCFQ>@T^ UTJcKPCFOHZD_�YDUTOHJ�ENZDU�QHBDBDQ�@ KVU�BDE�C�@TQLW
OHCFU�bIj�ENJ%OHJdGcOHJ�OSGFKPC\EPKRKPQH`aE�J�KPE>B�E�CtKPUTJ�E�J�KPUQH@ @T^ QLKRKVU W�U KPq>BDCFOHBDCFUTQ>ZDE�@ @T^ QLYDUTE�J�ZDQ>ENbIOH`a_�J�oD_�ENQH_�KLOHJ�OH`aQH`dE�J�KPE>CFU KPE�J�_�KVU�J�E�bIE�GcGIQ(CFUZDQH@ @T^ UT`aBDCFE�J�ZDU KPOHCFENZDOLW�EHGcGIE>bIOH`aB�OHCtKPQ(C\ENCFUTZD_�YDUTOHJ�ENZDU�BDE�CFGcOHJ�QH@TENZDE�@ @T^ QLYDUTE�J�Z(Q>QHBDBDQH@ KPQHJ�KPEoD_�E�GFKPQSÝ KPE�J�_�KPQ>Q>ZDQ(CFJ�E>UTJ�p�OHCF`aQLYDUTOHJ�ENQH@ @TENOHCFhDQHJ%U YIYDQLY(UTOHJDU�GIUTJ�ZDQHbIQ�@ U�BDCFOLW
U J�bIUTQ�@ U�GFKVUTBD_D@TQHJcKVUDU @BDCFEHGIE�J�KPE>bcOHJ�KPCFQLKRKPO r  
 [�Q>J�O(CF`aQ>ZDU�bI_�U�Q�@�BDCFE�bcEHZDE�J�KPE>bIQHBDOLW�EHCFGcO�KPC\OLW
QSQ(BDBD@ UTbIQLY(UTOHJ�ENBDE�C�@TENQLYDUTE�J�ZDENBDC\EPW
UTGFKPENZDQHhD@TUQHCtKPUTbIOH@ U�kdE m�à r  
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 ?A@�@TQLW
OHCFQLKPO(CFE>j�Q>@T^ OHÅDÅD@ UTh(O>ZDU�OHGIGcEHCtW
Q(CFENJ%E�@�`aOHZDOSBDUTÌdGIbICF_�BDOH@TOHGIOSU�ZDOLW
EHCFU�ENUT@�GIE�hDCFEPKLO>ZDU_�p5p�UTbLUTO ] ZDU�_�GIQHCFE>`aOHZDU�bIO(CtKPE�GIU�bcOH@�BD_�ÅDÅ(@ UTbIO>ENZDU�KPEHJ�E�C\EN_�J�Q>bcOHJ�ZDOLKRKPQ>bcOHJ�pgO(CF`aE>QHU�bIU W�UTbIUZDOLW
EHCFU r  
 ?A@�@TQLW
OHCFQLKPO(CFE>j�Q>@T^ OHÅDÅD@ UTh(O>ZDU�bIOHJ�GcE�C3W
QHC\ENZDUT@ UThDE�J�KVE�`aE�J�KLEN@TEN`aEHCFbIU�ENU�`aQLKLE�CFUTQH@ U ] Z(UbIO(OHBDEHCFQHC\ENQH@T@TQ>BDCFOHGIBDEHCFU KPq>ZDE�@T@T^ UT`aBDCFE�GIQ r  
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 ̀!W
UTEPKPQLKPO>QH@�BDEHCFGcOHJ�QH@TENCFU KPOHCFJ�QHC\ENJ%E�U�@TOHbIQH@ U�ZDEu@ @T^ QLY(U E�J�ZDQ>E�KPCFQLKRKPE�J%E�C\GIU�OH@ KPCFE>@T^ OHCFQHCFUTOBDCFEHGIbcCFU KRKPO ] GIE>J�OHJdB�E�C�CFQ(hDUTOHJDU�Z(U�GIE�CtW
U YDUTO>ENbcOHJd@T^ QH_�KPOHCFU YcYDQLY(UTOHJ�ENZDE�@T@TQ>QLY(U E�J�ZDQ ] GIQH@ W
OoD_�QHJ�KPO>BDCFELW
UTGFKPO>ZDQH@ @T^ QHCtK r l à ZDE�@�BDCFEHGcE�J�KPENbcOHJ�KPCFQLKAKPO r X�OHJzÝNbcOHJ�GcE�J�KPU KPO>QH@DBDE�C\GIOHJ�QH@TENZDUQH@ @TOHJ�KPQHJ�QHCFGIU�ZDQ�@�GIE�CtW
U YDUTONZD_�CFQHJ�KPEN@T^ OHCFQ(CFUTO>GcENJ�OHJzBDE�C�CFQHhDUTOHJ�U�Z(UD@TQLW
OHCFOSE>bcOHJdBDEHCF`aEHGIGcOE�GIBD@TUTbLU KPO r  
 ?A@�ZDQLKPOHC\ENZDU�@TQLW
OHCFO ] QSGI_�Q�W
OH@ KPQ ] J�OHJdBDOLKLCFq�KLCFQLKRKPEHJ�E�C\ENUT@�BDCFOHBDCFUTO>BDE�C\GIOHJ�QH@TE>OH@ KPCFEN@T^ OHCFQ(CFUTOJ�OHCF`aQH@TE ] GIQH@ W
O>J�E�@�bIQHGcOSZDU�BDCFE�GFKPQLYDUTOHJ�ENZDUD@TQLW
OHC\OSGFKPCFQHO(CFZDUTJ�QHCFUTO r  
 ?A@�@TQLW
OHCFQLKPO(CFE ] BDC\EPW
UTQ>EHGIB�CFEHGIGIQ>QH_�KLOHCFU YcYDQLY(UTOHJ�E ] BD_��>QH@T@TOHJ�KPQHJ�QHCFGIU�ZDQ�@D@TQLW
OHCFOSQHJ�bIj�ENB�E�CCFQHhDUTOHJ�U�E�GFKPCFQHJ�E�E>QH@�GIEHCtW
U YDUTO r ?AJ�KPQH@�bIQHGcO>Ý>UTJ�p�QHbIO(@ KPq>ZDE�@�ZDQLKPOHCFENZDU�@TQLW
OHCFOSC\UTbIjDUTE�ZDE�CFE>U @



CFEHbI_�BDEHCFO>Z�E�@T@TENOHCFE>ZDU�QHGIGIE�J�YDQ>bcOHJdQH@ KPCFEPKRKPQHJ�KPE>OHC\ENZDU�@TQLW
OHCFO>J%OHCF`aQH@TENJ%E�@ @ Q>`aUTGI_�CFQ`aQHGIGIUT`aQ>ZDU�_�J�^ OHCFQ>QH@�hDU OHCFJ�OSGcE�J�YDQ>ZDUTCFU KRKPO>QHZaQH@TbL_�J�Q>`aQHhDhDUTOHCFQLYDUTOHJ�E r  
 s @�KPE�CF`aUTJ�ENZDE�@ @T^ OHCFQHCFUTO>ZDU�@TQLW
OHCFO ] BDCFUT`aQ>bIj�E>GIUTQ>ZDQLKPO>U @�GIE�hDJ�QH@TENZDU�_�GIbIU KPQ ] ÝNQHGIGcOH@T_�KPQH`aE�J�KPEW
UTEPKPQLKPO>QHÅDÅDQHJ�ZDOHJ�QHC\ENUT@�B(CFOHB�CFUTO>BDOHGFKLO r  
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 Ê QH@ W
O>U�bIQHGIU�Z(UD@TE�hDU KÐKVUT`aO>UT`aBDE�Z(UT`aE�J�KPO ] ZDU�bI_�U�GIE�`aBDCFENUTJ�bIOH`aÅ�ENQH@�@TQLW
OHCFQLKLOHC\EN@T^ OHJ�EHC\ENZDE�@T@TQBDCFOLW
Q ] E pgEHCF`aOSC\E�GFKPQHJ�ZDOS@T^ OHÅDÅD@ UThDO>Z(U�ZDQHCFENUT`a`aE�Z�UTQLKPQ>J�OLKVU Y(UTQ>ZDE�@ @T^ QHGIGIE�J�YDQ>QH@�ZDQLKPOHCFENZDU@TQLW
OHCFO ] @TENQHGIGcE�J�YDENZ�EPW�O(J�O>EHGIGcE�C\ENhDUT_�GFKPU p\UTbIQLKPENBDEHC�UTGIbICFU KRKPO>BDC\E�GcGIO>@T^ QLYDUTE�J�ZDQ>E�J�KPC\O Ü ß OHC\E ]BDE�C�hD@TU�EPW
E�J�KP_�QH@ U�QHbIbIEHCtKPQH`aE�J�KPU r  
 X�E�@�bIQHGcO>ZDU�QHGIGcE�J�YDENJ�OHJzhDUT_�GFKVU p\UTbIQLKPENGIQHCFqSOHB�E�C\QLKPQ>@TQ�KPCFQLKRKPE�J�_�KPQ>ZDU�KPQHJ�KPENoD_�OLKPENhDUTOHCFJ�QH@TUTE�CFEZDE�@ @TQ>CFEPKPCFUTÅD_�Y(UTOHJ�ENZDU�p�QLKRKPO>ZDU�bI_�U�Q�@ @T^ QHCtK r m ß Þ oD_�Q(J�KPENGcOHJ�O>@TENhDUTOHCFJ�QLKPENZDU�Q(GIGIE�J�YDQ ] p�QLKRKPQGIQH@ W
Q>@T^ QHBDB(@ UTbIQLY(UTOHJ�ENZDE�@T@ Q>GIQHJ�YDUTOHJ�ENBDC\EPW
UTGFKPQ>ZDQH@�GI_�bIbcE�GIGIU W
OSQHCtK r k m�Þ r  
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 ?�@TQLW
O(CFQLKPO(CFU�j�QHJ�J�O>@T^ OHÅDÅD@ UThDO>Z(U�CFUTGIBDEPKRKPQHCFEN@T^ O(CFQHCFUTOSZDUD@TQLW
OHCFO r X�E�U�bIOHJ�p�C\OHJ�KPU�ZDE�U�CFU KPQHCFZDQLKPQHCFUGIQHCFqSOHB�E�CFQLKPQ>_�J�Q�KLCFQLKRKPEHJ�_�KPQ ] bIj�ENZ�OLW
C\q�p�UThD_�CFQHCFE>GI_�@�BDCFOHGIB�EPKRKPO>BDQHhDQ ] ZDU�U `aBDOHCtKLO>BDQHCFU�QH@ @TEGIBDEPKRKPQHJ�YDE>bIO(CFCFUTGIBDOHJ�ZDE�J�KLU�Q�@�CFU KPQHCFZDO ] p�QLKRKPQ>GIQH@ W
Q>@T^ QHBDBD@ UTbIQLY(UTOHJ�ENZDE�@ @TQ>GIQHJ�YDU OHJ�ENB�CFELW
UTGFKPQ>ZDQH@GI_�bIbcE�GIGIU W
OSQHCtK r k m�Þ r  
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 ̀aZ�OLW
EHC\ENZ�E�@�BDE�CFGcOHJ�QH@TENZDU�bIOH`a_�J�UTbIQHCFENUT`a`aE�ZDUTQLKVQH`aE�J�KPENQH@T@T^ QLY(UTE�J�ZDQ>OHhDJ�UD`a_�KPQH`aE�J�KPOZDE�@ @TQ>BDCFOHBDCFUTQ>ZDUT`aOHCFQ>GIUTQ>ZD_�CFQHJ�KPENUT@�GIE�CtW
U Y(UTO>bIj�ENZ�_�CFQHJ�KPENU�bIOHJ�hDE�ZDU r  
 ?A@�BDE�C\GIOHJ�QH@TENj�Q>QH@ KPCFE�GFù¥@T^ OHÅDÅD@ UThDO>ZDU�CFUTGIBDEPKRKPQHCFENOHh�J�U�Q�@ KPCFQ>Z(UTGIBDOHGIU Y(UTOHJ�ENE�`dQHJ�QLKPQ>ZDQH@ @TQQLYDUTE�J�ZDQ>BDE�C�C\E�h�OH@TQHCFENUT@�GLE�C3W
U Y(UTO>UTJcKPE�CFJ�O ] UTJdoD_�QHJ�KVO>J�OHJzbIOHJ�KPCFQ(GFKPU�bIOHJd@TENJ�OHCF`dENZ�E�@BDCFEHGIE�J�KPE>bcOHJ�KPCFQLKRKPOSE>bIO(Jd@TEN@TE�hDh(U�W
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 ?A@�ZDQLKPOHC\ENZDU�@TQLW
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O>bIOHJdB�CFEHQLW�W
UTGIOHe+U @D@TQLW
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QHC\E>bIj�ENUT@D@ U bIE�J�YDUTQH`aE�J�KPO>ZDE�@T@TQN@TQLW
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OHCFQLKPO(CFU�QHUGIE�J�GIU�ZDE�@�BDCFEHGIE�J�KLENQHCtKPUTbcOH@TO>ENZDQH@T@TENGIOH`a`dENhDUTq>BDE�C\bIE�BDU KPENQ�KPU KPOH@TO>ZDU�QHJ�KVUTbLU BDQLYDUTOHJ�EZDE�@ @T^ U J�ZDE�J�JDU KPq>Z(U�QHJ�Y(UTQHJDU KVq>ZDQHUD@TQLW
OHCFQLKPO(CFU�QLW
E�J�KPU�ZDUTCAU KRKPO>QHU�GIE�J�GIU�ZDE�@ @T^ QHCtK r Þ�Ü oD_�QLKPE�C ] M�M�X�[k Ò GIEPKRKLE�`aÅDC\E m�n�Þ�Ñ ENZ�EH@ @T^ QHCtK r Þ�n ] M�M,X�[ m�Þ ZDUTbIEH`aÅDCFE m�n�Þ�n r  
 fHE�C�@TENQHJ�KPUTbLUTBDQLY(UTOHJDU�BDCFEPW�UTGFKPENZDQH@ @TQN@TE�hDhDENJ r k n�Þ ì m%n ß kdGI_�@�KPCFQLKRKPQH`aE�J�KPO>ZDU�p�U J�ENCFQHBDB�OHCtKLO ] @TEBDCFUTOHCFU KPq>BDE�C�@TQ>CFE�@TQLKPU W
Q>bIOHJ�bIEHGIGIUTOHJ�E>GIOHJ%O�p�UTGIGIQLKLE>J�E�@ @T^ Q�@ @TE�hDQLKPO ß bIj%E p�QSBDQ(CtKPENUTJ�KPE�hDCFQHJ�KPEZDE�@�BDCFE�GcE�J�KPE>bIOHJ�KLCFQLKRKPO r  
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 ?AJzbIQHGcO>ZDU�bIE�GcGIUTOHJ�E>O�KPCFQ(GFp�O(CF`aQLYDUTOHJ�ENUTJdoD_�Q�@TGIUTQHGLUD`aOHZDOSZDE�@T@TQ>Z(U KRKPQ>ENoD_�QHJ�ZDO>@TQ>ZDU KRKPQbIE�Z�E�J�KPENJ�OHJzQHÅDÅDUTQ>ZDQLKPO>QHUD@TQLW
OHCFQLKPO(CFU�U @�BDCFE�QLW�W
UTGIOSE>bIO(CFCFUTGIBDO(GFKPO>@T^ UTJ�ZDE�J�JDU KVq>BDCFELW
UTGFKPQ>J�E�@BDCFEHGIE�J�KPE>bcOHJ�KPCFQLKRKPO>B�EHC�UT@DbIQHGcO>ZDU�@ UTbIE�J�Y(UTQH`aE�J�KPO ] @TQ>ZDU KRKPQ>bIE�GIGIUTOHJ�QHCFUTQ ] OLW�E>J�OHJdUTJ�KPE�J�ZDQ`aQHJ�KPE�J�E�C\ENUTJdGIEHCtW
U YDUTONU @�BDE�C\GIOHJ�QH@TENbcOHJ�KP_�KRKPUDU�Z(UTCFU KRKPU�E�ZaOHJ�E�CFU�bIOH`aB�EPKLE�J�KPUDBDE�C�UT@�BDE�CFUTOHZDO>ZDU@TQLW
OHCFO>B�CFEHbIE�Z�E�J�KPE�`dE�J�KPE>BDCFEHGFKPQLKPO ] GIQ(CFq�KLE�J�_�KPQ>QH@ @T^ OHGIGIEHCtW
QHJ�YDQ>UTJ�KPE�hDCFQH@TENZ�E�hD@ U�OHÅDÅD@ UTh(jDUhDCFQLW
QHJ�KPU�BDE�C�EPp5pgEPKRKPOSZDE�@�BDCFEHGIE�J�KPE>bcOHJ�KPCFQLKRKPOSGI_�@ @TQNBDCFEHbcE�ZDE�J�KPE>ZDU KRKPQ ] bIOH`aE>GIE>QLW�W�E�J�UTGIGIENUT@@ UTbIE�J�Y(UTQH`aE�J�KPO r  
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UTGIOSENQH@�KPCFQLKRKPQH`aE�J�KPO>ZDU�p�UTJ�ENCFQHBDBDO(CtKPOSG\KPQHÅDU @ U KVU�J�E�@BDCFEHGIE�J�KPE>bcOHJ�KPCFQLKRKPO ] E�ZdU @DbIOH`aBD@TE�GcGIU W
O>GI_�OSQLW�E�C\E>GIQHCFqSbIOHJ%GIUTZDE�CFQLKPOSbIC\E�ZDU KPO>BDCFU W
U @TE�h(UTQLKPO>QHUGIE�J�GIU�ZDE�@T@TE W
UThDE�J�KVU�Z(UTGIBDOHGIU Y(UTOHJDU�Z(UD@TE�hDhDE / 9 Ö
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 ?AJzbIQHGcO>ZDU�ZDE�bcE�GIGcO>Z�E�@�ZDUTBDE�J�ZDE�J�KPE ] U @�KPCFQLKRKPQH`aE�J�KPO>ZDU�p�UTJ�ENCFQHBDBDOHCtKLOSEN@T^ UTJ�Z(E�J�J�U KPqGIOHGFKPU KP_�KVU W
Q>ZDE�@�BDCFE�QLWHW
UTGIOSGIQHCFQHJ�J�OSbcOHC\CFUTGIBDOHGFKPU�QHhD@ UDQLW
E�J�KPU�ZDUTCAU KRKPO>GIE�bcOHJ�ZDO>@TENZDUTGIBDOHGIU YDUTOHJDU�Z(U@TE�hDhDE W
UThDE�J�KPUDU Jd`aQLKPE�CFUTQ r  
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 ?A@�KPCFQLKRKPQH`aE�J�KPOSZDU�p�UTJ�ENCFQHBDBDOHCtKPOSZDELW
E>EHGIGcE�C\E>bIO(CFCFUTGIBDOHGFKLO>QH@T@T^ QLKRKPO>ZDE�@ @TQ>bIE�GIGcQLYDUTOHJ�ENZDQH@GIEHCtW
U Y(UTO ] ZDE�Z�OLKRKPO>oD_�QHJ�KPOSEPW�E�J�KP_�QH@T`aE�J�KPE p�O(GIGcENZ�OLW
_�KPO>ZDQH@�ZDUTBDE�J�ZDE�J�KPE ] J%E�U�KPE�`aBDU�KPE�bIJ�UTbLUJ�E�bIEHGIGIQ(CFU�QH@ @TQ>E�@TQHÅDOHCFQLYDUTO�J�ENZDE�@�KPQHGIGcO>ZDU�CFU W
QH@T_cKPQLY(U OHJ�E ] ZDU�bI_�U�Q�@ @TQN@TE�hDhDENk n `aQHhDhDUTO m�n ß k ]J r k n�Þ E>bcOH`a_�J�oD_�ENJ�OHJzOH@ KPCFE Ü¥Ò hDUTOHCFJ�U�ZDQH@ @TQ>ZDQLKVQ>ZDU�bIE�GIGIQLYDUTOHJ�ENZ�E�@�CFQHBDB�OHCtKLO>ZDU�@TQLW
OHCFO r/ 9 Ö

 
 ?AJzbIQHGcO>ZDU�CFU KPQHCFZDO>ZDOIW
_�KPO>QSbIQH_�GcENJ�OHJdUT`aBD_�KPQHÅ(U @ U�Q�@D@TQLW
OHCFQLKPO(CFE ] GIQHCFqSbIO(C\C\UTGIBDOHGFKPO>ZDQH@T@TQGIbIQHZDE�J�YDQ>ZDU�bI_�U�QH@�BDCFE�bIEHZDE�J�KPE>bIOH`a`aQS_�JdUTJ�KPE�CFE�GcGIENZ�E�@�k 3 GI_�B�E�CFUTOHC\ENQH@�KPQHGIGIOS_�p5p�UTbIUTQ�@TENZDUGIbIOHJ�KLO r  
 [�^ UT`aBDOHCtKPOSbIO(GFù¥ZDEPKPEHCF`aUTJDQLKPO>GIU�UTJ�KPE�J�ZDENbIOH`aB�CFE�J�GcU W
O>ZDE�@ @TQ>CFU W
Q�@T_�KPQLY(UTOHJ�EN`aOHJ�EPKPQHCFUTQ>BDEHCbIC\E�ZDU KVU�Z(UD@TQLW
OHCFO ] CFE�@TQLKPU W�Q>QH@�KPCFQLKRKPQH`aE�J�KPO>ZDU�p�UTJ�ENCFQHBDBDO(CtKPO r  
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Q�@T_�KPQPY(UTOHJ�ENZDE�@ Í �[�>W
UTE�J�ENBD_�ÅDÅD@ UTbIQLKPO>J�EH@ @TQ>GIE�bIOHJ�ZDQBDQHCtKPENZ�E�@�`aE�GcE>GI_�bIbcE�GcGIU W
O>QSoD_�E�@T@TO>Z(U�CFU p�E�CFUT`aE�J�KPO r  þVþVþVþVþVþVþVþVþVþVþVþVþVþVþVþVþVþVþVþVþVþVþVþVþVþVþVþVþVþVþVþVþVþVþVþVþVþ
 

 
 �D	 � ���g�$þ�����=S��','������ �

 
 	�ãRÚ�ÿ,-����,þ�� 23×¢25é�éH234
Ù�2

 ?AJzbIQHGcO>ZDU�ZDUT`SUTGIGLUTOHJ�U ] GIQHCFq>bcOHC\CFUTGIBDOHGFKLO>QH@�@TQLW
OHCFQLKPOHC\ENZDUT`aUTGIGIUTOHJ�QHCAUTO>U @�KPCFQLKRKVQH`aE�J�KPO>ZDU�p�UTJ�ECFQHBDBDO(CtKPO>ZDU�bI_�U�QH@ @T^ QHCtK r k�k ß r  
 [�ENZDUT`aUTGIGIUTOHJDU�ZDEPW
OHJ�OSE�GcGIEHCFE>CFQ(GIGcE�hDJ�QLKPENUTJdOHhDJ�U�bIQHGIOSBDEHC�UTGIbICFU KRKPO>bcOHJd@TEPKRKPE�CFQCFQHbIbcOH`aQHJ�ZDQLKPQSO>QH@ KPCFO>`dEPYcYDO>UTZDOHJ�E�OSQSbIEHCtKPU p�UTbIQHCFEN@TQ>ZDQLKPQ>Z(U�CFUTbIEPW
UT`aE�J�KPO>E>bIOHJzCFUTGIBDEPKRKPOZDE�U�KPE�CF`aUTJDU�Z(U�BDCFE�QLWHW
UTGIOSGFKPQHÅDU @ U KVU�ZDQ�@ @T^ QHCtK r k�k Ñ r  
 É
W�ENUT@�Z(UTBDE�J�ZDE�J�KPENJ�OHJdQ(ÅDÅDUTQ>ZDQLKPO>U @�BDCFE�QLW�W
UTGIO ] UT@DZDQLKPOHC\ENZDU�@TQLW
OHCFOSj�Q�p�QHbcOH@ KPq>Z(U�CFU KPE�J�E�CFhD@ UZDQH@ @TENbIOH`aBDEPKLE�J�YDENJ%EPKRKPE>_�J�Q>GIOH`a`aQ>BDQ(CFU�QH@ @T^ UT`aB(OHCtKLO>ZDU�bI_�U�Q�@ @T^ QHCtK r k�k Þ r  
 Ê _dCFUTbIjDUTE�GFKPQ>ZDE�@�ZDUT`SUTGIGIUTO�J�QHCFUTO ] U @�ZDQLKPOHCFENZDU�@TQLW
OHCFOSBD_��>CFUTJ�_�J�bIUTQHCFENQH@�BDCFE�QLWHW
UTGIO ] p�Q(bIE�J�ZDOSUTJKPQH@�bIQHGIO>bcE�GcGIQHC\E>GI_�ÅDU KPO>U @�CFQHBDBDOHCtKPOSZDUD@TQLW
OHC\O r É
W�ENUTJ�W
E�bcENUT@�ZDQLKPOHCFENZDU�@TQLW�OHC\O>UTJ�KPE�J�ZDQ>ZDUGI_�Q>UTJDU Y(UTQLKVU W
Q�p�QHC�bIEHGIGIQ(C\ENUT@�CFQHBDBDOHCtKPO>B�CFUT`aQ>ZDE�@ @TQNGIbIQHZ�E�J�YDQ>ZDE�@�BDC\E�QLW�W
UTGIO ] J�ENQIW
CFq�p�QHbcOH@ KPq ]`aQ>ZDOLW�CFqSbIO(CFCFUTGIBDOHJ�ZDEHC\E>QH@D@TQLW
OHCFQLKPO(C\EN@T^ UTJ�ZDE�J�JDU KPqNGIO(GFKPU KP_�KVU W
Q>BDE�C�UT@�BDE�CFUTOHZ(O>ZDU�QHJ�KVUTbIUTBDQLKPQCFUTGIOH@T_�Y(UTOHJ�ENZDE�@�CFQHBDBDOHCtKLOSZDUD@TQLW
OHCFO r  
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 ?AJzbIOHJ�pgOHCF`aU KPq>ZDE�@T@TQ>J�OHCF`aQ>bIOHJ�KLE�J�_�KPQ>J�E�@�oD_�QHCtKPO>bcOH`a`aQ>Z�E�@T@T^ QHCtK r m ] [�EHhDhDE n h�E�J�J�QHUTOm�n�Ñ l ] J r Þ ] @TENZDUT`aUTGIGIUTOHJDUDBDCFEHGcE�J�KPQLKPENZDQH@T@TQN@TQLW
OHCFQLKPCFUTbIENJ�E�@�BDE�CFUTOHZDOSUTJ�KPE�CFbIO(CFC\E�J�KPE�p�CFQSU @hDUTOHCFJ�O>ZDE�@T@TQ>CFUTbIjDUTE�GFKPQ>ZDEH@ @TENBD_�ÅDÅ(@ UTbIQLY(UTOHJDU�Z(U�`aQLKPCFU `aOHJ�UTO>UTJdoD_�Q�J�KPO>GIE�hD_�Q>@TQ>bIE�@TE�ÅDCFQLYDUTOHJ�E ]EN@TQ>GIbIQHZ�E�J�YDQ>ZDU�_�JdQHJ�JDO>ZDQH@T@TQ>bIE�@TE�ÅDCFQLYDUTOHJ�ENGFKPEHGIGIQ ] GcOHJ�O>J�_�@ @TENGIE>J�OHJzCFU GI_�@ KVU J�ObIOHJ�pgE�CF`aQLKLE>E�J�KPC\O>_�Jd`aEHGIENQH@T@T^ ��p5p�UTbLUTO>ZDE�@�[�QLW
O(CFO r  

 [�Q>@TQLW
OHCFQLKLCFUTbIENbIj%ENC\QHGIGcEHhDJ�UD@TENZ(UT`SUTGIGIUTOHJDU�BDE�C�bcOHJ�KPCFQHC\CFE>`aQLKPCFUT`aOHJ�UTO>j�Q>ZDUTCFU KRKPO>Q�@KPCFQLKRKPQH`aE�J�KPO>ZDU�p�UTJ�ENCFQHBDB�OHCtKLO>BDC\EPW
UTGFKPO>ZDQH@T@T^ QHCtK r k�k ß bIOHJzE�GcbI@T_�GIUTOHJ�ENZDE�@ @TQ>U JDZDE�J�J�U KPqGIOHGFKPU KP_�KVU W
Q>ZDE�@�BDCFE�QLWHW
UTGIO r  
 s J�bIj�ENUTJdoD_�E�GFKPOSbIQHGcO>@TE>ZDUT`SUTGIGLUTOHJ�U�ZDEPW
OHJ�OSE�GcGIEHC\E>CFQHGIGcE�hDJ�QLKPE>BDEHC�UTGIbICFU KRKPO>bIOHJ@T^ OHGIGIEHCtW
QHJ�YDQ>Z�E�U�KPE�CF`aUTJDUDZDU�BDCFE�QLW�W
UTGIO>ZDU�bI_�U�QH@ @T^ QHCtK r k�k Ñ E>bcOHJ�p�EHCF`aQLKPE ] QSBDE�J�Q>ZDU�J�_D@ @ U KPq ]QH@ @T^ ��p5p�UTbLUTO>ZDE�@�[�QLW
OHC\OSE�J�KLCFO>UT@�KPE�CF`aUTJ�ENZDU�_�Jd`aE�GIE r  
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 [�ENBDQ(CtKPU�GIUDUT`aBDE�hDJ�QHJ�O>QSGIOHGFKLE�J�EHC\EN@TQ>bIO(CFC\EPKRKPQ>QHB�BD@ UTbIQLY(UTOHJ�ENZDE�@�BDCFE�GcE�J�KPE�KPU KPO�@TO>UTJ�KP_cKRKPEN@TE



GIE�ZDU�UTGFKVU KP_�Y(UTOHJ�Q�@ U�bIOH`aBDEPKPE�J�KPU�QHJ�bIj�ENQH@�p�U J�ENZDU�hDQHCFQHJ�KPUTCFENJ�OHCF`aQH@TU�bIOHJ�ZDU Y(UTOHJ�U�Z(U�bIOHJ�bIO(CFC\E�J�YDQBDE�C�KP_�KRKPE>@TENUT`aBDCFE�GcENZDE�@%GIEPKRKPO(C\E r  
 [�ENBDQ(CtKPU�bIOHJ�ZDU W
UTZDOHJ�O ] UTJDOH@ KPCFE ] @TQ>J�E�bcE�GcGIU KPq>bIj�E ] Q>@ U W
E�@ @TO>QH`a`aU JDUTGFKPCFQLKPU W
O ] GIU�BDCFOHbcE�ZDQ>QH@T@TQUTJ�Z(U W�UTZ(_�QLY(UTOHJ�ENZDU�BDCFU J�bIUTB(U�hDE�J�E�CFQH@ U�ZDU�CAU p�E�CFUT`aE�J�KPOSBDE�C�@TQ>C\E�hDOH@TQH`aE�J�KPQLYDUTOHJ�ENGI_�@�KPE�CFCFU KPOHCFUTOJ�QLY(UTOHJ�QH@TENZDE�U�bIOHJ�KPE�J�_�KPUcp�OHC\`aQLKPU W�U�ZDE�@ @TÆ QHBDBDCFE�J�ZDUTGFKVQLKPO>BDC\OLpgE�GcGIUTOHJ�QH@ U YcYDQHJ�KPE r  
 Ê U�QLKRKVU W
E�CFQHJ�J�O ] B�E�CtKPQHJ�KPO ] QLp5p�UTJ�bIj�v W�E�J�hDQSCFE�QH@TU YcYDQPKPQ>_�J�Æ QHZDE�hD_�QLKPQ>OLp�p�EHCtKPQ�pgOHCF`aQLKPU W
Q ]bIO(OHCFZDUTJ�QLKPQ>E�ZaOH`dOHh�E�J�EHQ ] BDC\OHhDCFQH`a`aQLKPQSE�p�UTJ�QHJcYDUTQLKPQ>ZDQ�@ @TENBD_�ÅDÅ(@ UTbIj�ENUTGFKVU KP_�Y(UTOHJDU�bIj�EbIOHJ�GcE�C3W
U�bIQHCFQLKRKPEHCFE>ZDU�bIO(J�KVUTJ�_DU KPq>bIOHJdU @�bIOHJ�KPE�GFKPO�pgOHCF`aQLKPU W
O�W
UThDE�J�KPE r  
 ?AJ�OH@ KPCFE ] UTJ�W
UTGFKPQ>ZDE�@ @TQ>CFEHhDOH@TQH`aE�J�KPQLY(UTOHJ�ENZDE�U�BDCFOIpgU @ U�p�OHCF`aQLKPU W�U�ZDE�@ @TÆ QHBDBDCFE�J�ZDUTGFKPQLKPO>ZDQ>BDQHCtKPEZDE�@ @TENCFE�hDUTOHJ�U�ENZDE�@T@TQ>E�`aQHJ�QLY(UTOHJ�ENZDQ>BDQ(CtKPENZ�E�@ � UTJDUTGFKPCFO>ZDE�@�@TQLW
OHCFOSENZ�E�@ @TENBDOH@TU KVUTbIj�ENGIO(bIUTQH@ UZDE�U�ZDE�bIC\EPKPU�UTJ�KPE�`aQ>ZDU�CAUTbIOHJ�OHGcbIUT`aE�J�KPO>ZDE�U�bcCFE�ZDU KPUcp�OHC\`aQLKPU W�U�ENZDU�W
E�CFU p�UTbIQ>ZDEH@ @TQ�p�OHCF`aQLYDUTOHJ�EGFW
OH@ KPQ ] @TENBDQHCtKPU�QH_�GIBDUTbIQHJDO>bIj%ENGI_doD_%E�GFKPU�QHGIBDEPKRKPU�W
E�J�hDQSCFE�QH@TU YcYDQPKPO>_�JdbIOHJ%bIC\EPKPObIOHUTJ�W
OH@Th(UT`aE�J�KPO>ZDE�@T@TENBDQHCtKPU�GIOHbIUTQH@ U ] Q�@ @TQN@T_�bIENZDE�@�C\_�OH@TO>bIj�EN@TQ>bIOHJ�KLCFQLKRKPQLYDUTOHJ�ENbcOH@ @TEPKRKPU W
QQHGIGcE�hDJ�Q>QHhD@ U�E�J�KPU�Å(U @TQLKPE�CFQH@ U�GI_�KPQ�@TEN`aQLKPE�CFUTQ r  
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 ?AJzbIOHJ�GIUTZDE�CFQLYDUTOHJ�ENZDU�oD_�QHJ�KPO>QLp5pgE�CF`aQLKLO>J%E�@�M�M�X�[�bIUTCFbIQ>@TÆ UT`aBDOHCtKPQHJ�YDQ>bIj�E>hD@ U��DJ�KVU� �U @TQLKPE�CFQH@ UCFU W
E�GFKPOHJ%O>BDEHC�UT@�GIEPKRKPOHC\E ] @TENfHQHCtKPU�bIOHJ�hDUT_�J�KPQH`aE�J�KPENGIU�QLKRKVU W
E�CFQHJ�J�O>B�EHC�CFUTbIj�U E�ZDEHCFE>@TÆ QHZDOLYDUTOHJ�EZDU�_�J�Q>J�OHCF`aQ>ZDUDUTJ�KPE�CFBDCFELKPQLYDUTOHJ�ENQH_�KPE�J�KPUTbIQ>Q�@�p�U J�ENZDU�bIjDUTQHCFUTCFENbIj�E�KPQH@ U�OHCFhDQ(J�UTGI`SU�j�QHJ�J�ON@TQJ�QLKP_�CFQ>hDUT_�CAUTZ(UTbIQ>ZDE�@ @TENQHGcGIOHbIUTQLYDUTOHJDU�GIUTJDZDQHbIQH@ U�E ] oD_�QHJ�ZDO>bIO(GFKPU KP_DU KVU�KPCFQ>@TENOHC\hDQHJ�U YcYDQLY(UTOHJDUGIUTJ�ZDQHbIQ�@ U�ZDE�U�ZDQLKPOHCFU�Z(UD@TQPW
OHC\OSENZ�E�U�@TQLW
OHCFQLKPOHCFU�bcO(`aBDQHCFQLKPU W
QH`aE�J�KPENBDUTÌdCFQHBDBDCFEHGIE�J�KPQLKPU W
EJ�E�@ @TQ>bIQLKPE�hDO(CFUTQ ] QHZaE�GcGIU�GIU�QHBDB(@ UTbIQ>@TQ>Z(UTGIbIUTB(@ U J�Q�KPCFUTÅD_cKPQHCFUTQ>BDE�C�@TENQHGIGcOHbIUTQLYDU OHJ�U�GIUTJDZDQHbIQH@ UQHJ�bIj�ENQHU�p�UTJDU�ZDE�@�ZDE�bICFEPKLOS@TE�hDUTGL@TQLKVU W
O>J r l Ü�Ü ZDE�@ m kdZDUTbIE�`aÅDCFE>k à�à l r  
 [�E>fHQHCtKPU�GIU�QLKRKVU W
E�CFQHJ�J�OSbcOHJ�hDUT_�JcKPQH`aE�J�KPENBDEHC�CFUTbIj�U E�ZDEHCFE>@TQ>`aOHZDU p�UTbIQ>ZDE�@ @TQN@ E�hDUTGI@TQLY(UTOHJ�EW
UThDE�J�KPENQLp5p�UTJ�bIj�vNGIUTQ>ZDUTGIB(OHGFKPOSbIj%ENUT@�W
E�CFGIQH`dE�J�KPOSQHhD@ U�E�J�KVU�Å(U @TQLKPE�CFQH@ U�ZDE�@ @TQNbIOHJ�KPCFUTÅD_�Y(UTOHJ�EbIOHJ�KPCFQLKRKP_�QH@T`aE�J�KPENBDC\EPW
UTG\KPQ>GIUTQ>E�GIbI@T_�GIO>ZDQH@T@TÆ UTJ�bLUTZDE�J�YDQ>ZDU�KP_cKRKVU�h(@ U�OHJ�E�CFU�GIOHbIUTQH@ U�E p�UTGIbIQH@ U�E�ZQLp5p�UTJ�bIj�v W
E�J�hDQSCFUTbIOHJ�O(GIbIUT_�KPO�W
QH@TOHCFE>EHbIOHJ%OH`aUTbIOSE>J�OHCF`aQLKPU W
O>Q>oD_%E�@ @TENbI@TQH_DGIOH@TENbcOHJ�KPCFQLKRKP_�QH@ UbIj�ENB�CFELW
E�Z�OHJ�O ] UTJdbIQHGIOSZDU�OH`aUTGIGLUTOHJ�ENZDE�@�W
EHCFGIQH`dE�J�KPO>Z�E�@ @TENGI_�ZDZDEPKRKPE>oD_�OIKPE ] @TQbIO(CFC\E�GIB�OHJ�GIUTOHJ�ENQH@�@TQLW
OHCFQIKPOHC\ENZDU�_�JdE�@TE�`aE�J�KPO>ZDUTGFKPUTJcKPO>ZDQH@ @TQ>CFEPKPCFUTÅD_�Y(UTOHJ�E r  
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 [�Æ QLKRKPU W
U KPq>ZDE�@ @T^ É�GIGcE�CtW
QLKLOHC\UTO>X�QLYDUTOHJ�Q�@TENBDOLKPCFqSGFW
UT@ _DBDBDQHCFGIU�GIEHbIOHJ�ZDOS@TO>GIbIj%EH`aQ>GIE�hD_%E�J�KPE ]QHJ�bIj�ENbcOHJdCFU p�EHCFUT`aE�J�KPO>QSZDQLKPU�E�ZaUTJ�p�OHCF`aQLYDUTOHJDU�KPCFQHGI`aEHGIGIU�ZDQHhD@ U�É�GIGIEHCtW
QLKLOHCFU�fHC\OLW
UTJ�bIUTQ�@ U r  � Õ × ä 2
ç�2
25Ù(Ú�Ø}ãRí�Ø}Ù(Ú�4
 

��4
× ä 2 Ú�2 Õ é�é�Ø�0�Ù Õ Ú�2
 s Ï Ç EHGFKPUTOHJ�ENQHGIB�EPKRKPU�bIOHJ�KPCFQLKRKP_�QH@ UQLKRKPCFQLW
EHCFGcOSGIBDEHbIU p�UTbIj�ENCFUTbIE�C\bIj�E>C\E�@TQLKVU W
ENQá

 

i8CFQHbcbIOH@ KPQ>E>CFE�hDUTGFKPCFQLYDUTOHJ�ENZDU�KP_�KRKVU�h(@ U�QHbIbIOHCFZDUUTJcKPE�hDCFQLKPU W
U�QLY(UTE�J�ZDQ�@ U�E KPE�CFCFU KPOHCFUTQH@ U È
 i8QHJ�QH@ UTGLU�ZDE�U�bIOHJ�KPE�J�_�KVU�ZDE�hD@ U�QHbIbIO(CFZDU�KPCFQ>@TOHCFOSEbIOHJdUT@�M�M�X�[�È

 i8E�@TQHÅDOHCFQLYDUTOHJ�ENE>GFKPQLKPUTGFKPU bIj�ENZ�E�U�BD_�J�KVU�BDCFE�bIE�Z�E�J�KPU È
 i8E�@TQHÅDOHCFQLYDUTOHJ�ENZDE�U�ZDQLKPU�p�OHCFJ�U KVU�ZDQHhD@ U�É�GIGIE�C3W
QLKPO(CFUfHCFOIW
UTJ�bIUTQ�@ U�GI_D@ @TQ>CFE�QH@ U YcYDQPYDUTOHJ�ENEN@TÆ _�KPU @ U YcYDO>ZDE�@�M��u[ ]ZDE�@ @TÆ QHBDBDCFE�J�ZDUTGFKPQLKPO>ENZ�E�U�bIOHJ�KPCFQLKRKPU�ZDÆ UTJ�GIE�CFUT`aE�J�KPO r   
Ï s J�QH@ UTGLU�ZDE�@ @TEN`aQLKPE�CFUTE>OHhDhDEPKRKPOSZDE�@ZDUTCAU KRKPO>ZDUDU J�p�OHCF`aQLYDUTOHJ�E ] QHJ�bIj�ENQLKRKPCFQIW
EHCFGcOQHBDBDOHGIU KPENCFUTbIEHCFbIj�E>C\E�@TQLKPU W�ENQ�á

 

 

m Ï8QHJ�ZDQH`aE�J�KPOSOHbIbI_�BDQLYDUTOHJ�QH@TE
 

i,�DGIQH`dENZ�E�@T@TO>GFKPQLKPO>ENZ�EH@ @TENBDCFEPW
UTGIUTOHJDU



OHbIbI_�BDQLYDUTOHJ�QH@ U�ZDE�@�GIEPKRKPOHC\E ] EPW�E�J�KP_�QH@T`aE�J�KPEQHCtKPUTbIOH@TQLKPO>BDE�C�GI_�ÅDGcEPKRKPOHCFUTÈ
 i8M�OHO(CFZDUTJ�QH`aE�J�KPO>ZDE�@T@TENU J�ZDQHhDU JDU�ENZDE�@T@TECFU @TEPW
QLYDUTOHJDUTÈ

 i,�D@TQHÅDOHCFQLYDUTOHJ�ENZDE�@T@TENGFKPU `aE>ENZ�E�@ @TENBDCFOHUTEPYDUTOHJ�UGI_�@ @TÆ OHbIbI_�BDQLYDUTOHJ�ENJ�QLYDUTOHJDQH@TENZDE�@�GIEPKRKPOHC\E�È
 i8fHC\OHhDCFQH`a`aQLYDUTOHJ�E>E>CFE�Q(@ U YIYDQLY(UTOHJ�ENZDU�CFE�@TQLY(UTOHJDU�U J`aE�CFU KPO>QH@T@TQ>BDCFE�BDQHCFQLYDUTOHJ�ENZDUDUTJ�bIOHJ�KPCFU ] GI_dUTJ�bIQHCFUTbIOZDE�@ @TENBDQHCtKPU r  k�Ï8QHJ�ZDQH`aE�J�KPOSE�bcOHJ�OH`aUTbIOSE KPEHbIJ�OH@TOHhDUTbIO

 
 

i,�DGIQH`dENZ�E�@T@TO>GFKPQLKPO>ENZ�EH@ @TENBDCFEPW
UTGIUTOHJDUE�bcOHJ�OH`aUTbIj�E>ENBDC\OHZD_�KRKPU W
E>CFE�@TQLKPU W
ENQH@ @TEBDCFOHGIB�EPKRKPU W
ENZDU�GFW
U @T_�BDBDO>ZDE�@�GIEPKRKPO(CFE�È
 i8bIO(OHCFZDUTJ�QH`aE�J�KPO>Z�E�@ @TENUTJDZDQHhDUTJDU�ENZDE�@ @TECFU @TEPW
QLYDUTOHJDUTÈ

 i8E�GIQH`dENZ�E�@T@TÆ QHJ�ZDQH`aE�J�KPO>GFKPQLKPUTGFKVUTbIO>E>GFKLCF_�KRKP_�CFQH@TEZDE�U�GI_�ÅDGIEPKRKPO(CFU r  l�Ï8QH`aÅDU KPO>@TE�h(UTGL@TQLKVU W
O
 

 

i,�D@TQHÅDOHCFQLYDUTOHJ�ENZDE�@T@TQ>CFQHbcbIOH@ KPQ>ZDE�@ @TEN@TE�hDhDU�ENZDE�UZDE�bcCFEPKPU�bIj�E>C\E�hDOH@TQHJ�O�KP_�KRKPUDU�GIEPKRKPOHCFU�ZDE�@bIOH`a`dE�C\bIUTOHÈ
 i,�D@TQHÅDOHCFQLYDUTOHJ�ENE>CFQ(bIbcOH@ KPQ>ZDE�U�ZDUTGIE�hDJDU�ZDUD@TE�hDhDENEZDE�@ @TENBDCFOHB�OHGFKLENZDU�@TE�hDhDE ] ZDE�@T@TENCFQHbIbcOH`aQHJ�ZDQLYDUTOHJDUENZDUTCFEPKRKPU W
ENM��(�dUTJd`aQLKPE�C\UTQ>Z(UD@TQLW
OHCFOSQHJ�bIj�E>QH@�p�UTJDEZDU�QHGIGI_�`aE�C\ENUTJDU Y(UTQLKVU W
EN_�J�U KPQHCFUTE r  Ü Ï,�uOHCF`aQLYDUTOHJ�ENB�CFOIp�EHGIGIUTO(J�QH@TE

 
i,��QHbIbcOH@ KPQ>ZDE�@ @TENBDCFOHBDO(GFKLENZ�E�hD@ U��DJ�KPU� �U @TQLKPE�CFQH@ U
Í EHCFCFU KPOHCFUTQH@ UTENZDE�hD@ U�É�GIGIEHC3W
QLKPOHCFU Í E�C\CFU KPOHCFUTQ�@ U�E�ZE�@TQHÅDOHCFQLYDUTOHJ�ENZDU�BDCFOHhDEPKRKPU�BDCFOLpgE�GcGIUTOHJ�QH@ U�Z(UCFUToD_�Q�@ U p\UTbIQLY(UTOHJ�ENE�ZaQHhDhDUTO(CFJ�QH`aE�J�KPOSbcOHJ�KPUTJD_�OHÈ

 i BDCFE�ZDUTGIBDOHGIU YDUTOHJ�ENZDU�BDCFOHhDEPKRKPU�B(U @TOLKPQ>ZDU�p�OHCF`aQLYDUTOHJDEBDCFOLpgE�GcGIUTOHJ�QH@TENZDQ>CFE�QH@TU YcY(QHCFGIU�Q>@ U W
E�@ @TO�KPE�C\CFU KPOHCFUTQ�@TE�È
 i8BDCFE�ZDUTGIBDOHGIU YDUTOHJ�ENZDU�BDCFOHhDEPKRKPU�p�OHCF`aQLKPU W
U�BDE�CGIUTJ�hDO�@TE p�UThD_�CFENBDC\OLpgE�GcGIUTOHJ�QH@ U�CFE�@TQLKVU W
ENQ�á

 i8M��u[�È
 i8J�_�OLW
ENB�C\OLp�EHGIGIUTOHJ�QH@ U KPqHÈ

 i8CFUTbIOHJ�W
EHCFGIUTOHJ�ENB�CFOIp�EHGIGIUTOHJ�QH@TE�È
 i8UTJ�KPCFOHZD_�Y(UTOHJ�ENJ�_�OLW
E�KPEHbIJ�OH@TOHhDUTE�È

 i8QHBDBDCFE�J�ZDUTGFKPQLKPO r  	�
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 M�OHJ�p�O(CF`dE�`aE�J�KLENQ>oD_�QHJ�KLO>BDC\EPW
UTGFKPO>ZDQH@T@T^ QHCtK r m�Ñ ] f(C\UT`aQ>fHQHCtKPE ] Z�E�@�M�M�X�[�l r m%m r m�n�n�Ü BDEHC�UZDUTBDE�J�ZDE�J�KVU�ZDE�@ Í E�CtYDUTQHCFUTO>ZDE�@ @TQ>Z(UTGFKPCFUTÅD_�Y(UTOHJ�ENENZDE�U�GIEHCtW
U Y(U�ENGI_�bcbIEHGIGIU W
U�CFUTJDJDOLW
U�ÝNbcOHGFKPU KP_�U KPO@T^ �DJ�KPE� 
U @TQLKPE�CFQH@TENX�QLYDUTOHJ�QH@TENBDE�C�UT@ Í E�CtYDUTQHCFUTO Î ZDU�GIE�hD_�U KPO>ZDE�J�OH`aUTJ�QLKPO��( �?FX Í �(��Ï r  Ê OHJ�OSGIO(bIU�p�OHJ�ZDQLKPOHCFU�@TENGcE�hD_�E�J�KPU�É�CFhDQHJ�U YcYDQLY(UTOHJDUDX�QLYDUTOHJ�Q�@ UÐá�@TQ>M�OHJ�p�bIOH`a`dE�C\bIUTOÎ M�OHJ�p�E�Z�E�CFQLYDUTOHJ�E Ç E�J�EHCFQ(@TEN? KPQH@TUTQ�J�Q>ZDE�@�M�OH`a`aEHCFbcUTOVË�ZDE�@ Í _�CFUTGI`aOVË�ZDE�U Ê EHC3W
U Y(U�ENZDE�@ @TENf � ?AÏ ]EN@TQ��u?F[�M s�� Ê igM Ç ?A[ ] ��? Ê s Ê M s Í igM,? Ê [\Ët��?F[ Í _�M Ê iu�¥?A[ ÿ  	�ãRÚ�ÿ,-.þ�',Ø�ç�Ø

 [�Æ � r  
U r X r Í E�C r j�Q>GcE�Z�ENUTJX��OH`aQ r   	�ãRÚ�ÿ��.þ���/�ã Õ Ú Õ
 [�Q>ZD_�CFQLKPQ>Z�E�@T@T^ �DJ�KPENÝNUT@ @ U `aU KPQLKPQ r  	�ãRÚ�ÿ,7.þ�',4 æ 2

 Ê OHJ�OSGIO(bIU�ZDE�@ @T^ � r  
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UTGIUTOHJ�U�ZDEu@BDCFEHGIE�J�KPE Ê KPQLKP_�KPO ] bIOHJzEHGIBDC\E�GIGIQSEHGIbI@T_�GIUTOHJ�ENE>bIO(J�GIE�hD_�E�J�KPE>UTJ�QHBDB(@ UTbIQHÅ(U @ U KVq>ZDE�@T@TEZDUTGIBDOHGIU Y(UTOHJDUDUTJ�KPE�`aQ>ZDU�bLOH`a_�J�UTOHJ�ENZDU�ÅDE�J�U r  ? Ê OHbIU�J�OHJdj�QHJ�J�O>ZDUTCFU KRKPO>QHZaQH@TbI_�J�KVU KPO�@TO>GI_�@�BDQLKPCFU `aOHJ�UTO>ZDE�@ @T^ �DJ�KPENGIUTQ>ZD_�CFQ(J�KPEN@TQ�W
U KPQZDE�@ @T^ �DJ�KPENGIUTQ>UTJdbIQHGIO>ZDU�GcbIUTOHhD@ UT`aE�J�KPO>ZDE�@ @TO>GFKPE�GcGIO r  
 	�ãRÚ�ÿ89��¢þ+��é�Ø}ã æ 2 Û 234�é�4 æ 2 Õ 13Ø

 [�^ ��GcE�C\bIU Y(UTO>GIOHbIUTQH@TENj�Q>UTJDU YDUTONU @ m�a hDE�J�J�QHUTO>E KPEHCF`aUTJ�Q>U @�l m Z(UTbIE�`aÅDCFE>ZDU�bIUTQHGIbI_�JdQHJ�J�O r ?A@ÅDU @TQ�J�bIUTO>BDCFEPW�E�J�KPU W
O>BDEHC�UT@�GI_�bIbIE�GcGIU W
O>EHGIEHCFbIU YDUTO>ZDEPW
E>E�GcGIEHC\ENQHBDBDC\OLW
QLKLO>ZDQH@�M�OHJ�GIUThD@ UTOZDUTCFEPKRKPU W
O>ZDE�@ @T^ �DJ�KPENE�J�KPC\OSU @�l m Z(UTbIE�`aÅDCFE>ZDE�@T@T^ QHJ�J�ONBDCFEHbcE�ZDE�J�KPE ] UT@�Å(U @TQ�J�bIUTO>bIOHJ�GI_�J�KPU W
OZDE�@ @T^ E�GIEHCFbIU YDUTO>BDCFE�bcE�Z�E�J�KPE>E�J�KPCFOSU @�l à QHBDCFU @TE r s @�Å(U @TQHJ�bLUTO>bIOHJ�GI_�J�KPU W
O>ZDEPW�E>E�GIGcEHCFE>QH@ @TE�hDQLKPQ>@TQGIU KP_�QLY(UTOHJ�ENBDQLKPCFUT`aOHJDUTQ�@TE r  ?A@�BDCFE�@TUTEPW
O ] @T^ EHCFOHhDQLYDUTOHJ�E>E�ZaUT@�`aOLW
UT`aE�J�KPO>ZDU�p�OHJ�Z(UDZDE�@T@T^ �DJ�KPENZDEPW�OHJ�OSE�GcGIEHC\E>EPp�p�EPKRKP_�QLKPU�bIOHJp�UTCF`aQ>QHÅDÅDUTJ�QLKPQ>ZDEu@�fHCFEHGIU ZDE�J�KPE>ENZ�E�@ ë UTbIENfHCFEHGIUTZDE�J�KPE r  s U�p\UTJDU�ZDE�@ @TQ>CFE�hDOH@TQHCFE>ENbcOHC\CFEPKRKPQ>h�E�GFKPUTOHJ�ENZ�E�@T@TÆ �DJ�KVENBDOLKLCFQHJ�J�O>QH@ KPCFEHGFù¥E�GIGcEHC\ENZ�E�`aQHJ�ZDQLKPU�Q�@
�UTCFEPKRKPOHC\ENB�CFE�@TUTEPW
U ] E�CFOHhDQIYDUTOHJDU�EN`aOLW
UT`aE�J�KPU�OHCFZDUTJDQHCFU�J�E�UD@ UT`SU KVU�E�ZaQH@ @TENbIOHJ�ZDU Y(UTOHJDU�bIj�EW
EHCFCFQHJ�J�OSGFKPQHÅDU @ U KVU�ZDQ�@�M�OH`aU KPQLKPO>E�GIEHbI_�KPU W
O r  
 s CtK r m�n i Ê bIUTOHhD@ UT`aE�J�KPO>i8M�E�GcGIQLYDUTOHJ�E  ?AJzbIQHGcO>ZDU�GIbIUTOHhD@ UT`aE�J�KPO>ZDE�@ @TÆ �( �?AX Í �(�¢O ] bIO(`a_�J�oD_�E ] ZDU�bIEHGIGIQLYDUTOHJ�ENB�E�C�oD_%QH@TGLUTQHGIU�bIQH_�GIQ ] U @BDQLKPCFUT`aOHJ�UTO>CFE�GIUTZD_�O ] GcOHZ�ZDUTGFp�QLKRKPE KP_�KRKPEN@TENEPW�E�J�KP_�QH@ U�BDQHGIGIU W�U KPq ] E�ZaE�GcbI@T_�GIQ>U JdOHhDJ�U�bIQHGIOoD_�QH@TGLUTGIQ�U�QLKRKPCFUTÅ(_�Y(UTOHJ�E ] Q(J�bIj�ENBDQHCtYDUTQH@TE ] QHU�GIOHbIU ] GcQHCFq>Z�EPW
OH@T_�KPO>ZDQHU�@ UTo(_DUTZDQLKVOHCFU ] BDEHC�@TQCFE�QH@TU YcYDQPY(UTOHJ�ENZDU�QLKRKVU W�U KPq>E�ZaUTJDU Y(UTQLKVU W
ENQHGIGIUT`aU @TQHÅ(U @ U(Q>oD_�E�@ @TENbIj�E>bIO(GFKPU KP_DUTGIbIOHJ�O>hD@ U�GIbIOHBDU�ZDE�@ @T^�( �?AX Í �(� r  
 	�ãRÚ�ÿ,-,6¢þ+�#Ø}0�4�1 Õ ×¢Ø}Ù(Ú�4

 fHE�C�@T^ QLKRKP_�QLY(UTOHJ�ENZDE�@�BDCFEHGcE�J�KPE>GFKPQLKP_�KPO>@T^ �DJ�KPE>GIU�ZDOLKPE�CFq>ZDU�_�JX��E�hDOH@TQH`aE�J�KPOSQH`a`aUTJDUTGFKPCFQLKVU W
OE p�_�J�YDUTOHJ�QH@TE ] bIj�ENZDOIW
CFqaE�GIGcEHCFE>QHBDBDC\OLW
QLKPOSZDQH@�M�O(J�GIUTh(@ UTO�
�UTCFEPKRKVU W
O r  
	�
�
��
;�	�����<

 
 '(�
	���*,�����#� � �$���

�
�è5�
�����")���
�	����
��	�
��N���
�������������g	�
��
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CFqSEHGIGcE�C\E>CFUTbIOHJ�OHGcbIUT_�KPQ>OH`aOHhDE�J%E�QSENBDQ(CFU KPEPKPUTbIQCFQHBDBDC\E�GcE�J�KPQLKPU W�U KPq>Z(U�KP_�KRKVUDhD@ UDUTJ�KPE�CFE�GIGIU�ZDE�U�GIO(bIU ] GIO(J�O�á  m Ï8@T^ s GIGIE�`aÅD@TE�QHÈ
 k�Ï8U @�fHCFE�GIUTZDE�J�KPE�È
 l�Ï8U @ ë UTbIENfHC\E�GIUTZDE�J�KPE�È  Ü Ï8U @�M�OHJ�GIUTh(@ UTO�
�UTCFEPKRKVU W
OHÈ

 Ò Ï8U @�M�OH@ @TE�h(UTO>ZDE�U���EPW
UTGIOHC\U r  Í _�KRKPEN@TENbIQ(CFUTbIj�ENGcOHJ�OSE�@TEPKRKPU W
E ] j�QHJ�J�O>@TQ>ZD_�CFQLKPQSZDU�ldE�GIEHCFbIU YDU�p\UTJ�QHJcY(UTQHCFU�ENBDOHGIGcOHJ�OSEHGIGcE�C\E



CFUTbIOHJ�p�EHCF`aQLKPE>BDEHC�_�J�Q>GcO(@TQ�W
OH@ KPQ r  ��_�QH@TOHCFQ>UTJ�KPQ�@TENBDEHCFUTOHZDOS_�J�O>O>BDUTÌd`aE�`aÅDCFU�W
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OH@ KPQ ] Q>h(UT_�Z(U Y(UTO>ZDE�@�M
OHJ�GIUTh(@ UTO�
�UTCFEPKRKPU W
O ] GIB�E�bIUTQH@ U�bLUTCFbIOHGFKPQHJ�YDE>@TOCFUTbIjDUTE�ZDQHJ�O>OIW�W�E�C\O>J�E�@T@T^ UTB(OLKPE�GIU�UTJdbI_�UD@TQ>bIOHJ�W
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O(bIQLYDUTOHJ�ENZDE�@T@T^ s GIGIE�`aÅD@TE�Q>GIQ(CFqSEPp�p�EPKRKP_�QLKPQSQH@T`aE�J�O m�Ò hDUTOHCFJ�U�BDCFUT`aQNZDE�@T@TQ>ZDQLKPQp�UTGIGIQLKPQ>Q>`aEPYcYDOS@TEPKRKPE�CFQSC\QHbIbIO(`aQHJ�ZDQLKPQ>GIBDE�ZDU KPQ>QH@�ZDOH`aUTbIU @ UTO>ZDE�@�ZDE�@TE�hDQLKPO ] bcOHJ�KPE�J�E�J�KPE@T^ OHCFZDUTJ�ENZDE�@�h(UTOHCFJ�O ] UT@D@T_�OHhDO ] UT@�h(UTOHCFJ�O ] @T^ OHCFQSZDE�@T@TQNCFUT_�JDUTOHJ�E ] UTJdbIQHGIU�Z(U�BDQHCtKPU bIOH@TQHCFEN_%CFhDE�J�YDQSÝQH`a`aE�GcGIQ>@TQ>bIOHJ�W�OHbIQLYDUTO(J�E KPE�@TEPpgOHJ�UTbIQ>O�W
UTQ�KPE�@TEPð.O�KLE�@TEPp�QLð.bIOHJd_�JdBDC\E�QLWHW�UTGIO>`aUTJDUT`aO>Z(U Ü ßOHC\E r  [�Æ s GcGIE�`aÅD@TE�Q>BD_��SEHGIGcE�C\E>bIOHJ�W�OHbIQLKPQSQHJ�bIj�ENUTJd@T_�OHhDO>ZDU W
E�C\GIO>ZDQH@T@TQ>GIE�ZDE>GIO(bIUTQ�@TE ] `aE�ZDUTQHJ�KPEQLW�W
UTGIO>bIj%E ] bIOHJ�KLE�J�E�J�KPEN@T^ O(CFZDUTJ�ENZDE�@�hDUTOHCFJ�O ] GIQ(CFqSQLp5p�UTGIGIO>J%E�@ @TQ>GIE�ZDE>GcOHbIUTQH@ E ] E�ZEPW�E�J�KP_�QH@T`aE�J�KPENJ�E�@ @TENGIEHZDU�BDE�CFU p�E�CFUTbIj�ENZDE�@T@T^ �DJ�KPE ] QH@T`aE�J�O>OLKRKPO>hDUTOHCFJ�U�BDCFUT`aQ>ZDE�@T@TQ>ZDQLKPQp�UTGIGIQLKPQ>BDE�C�@TQ>CFUT_�JDUTOHJ�E r ?F@�fHCFE�GIUTZDE�J�KPENZ�E�@ @T^ �DJ�KPE ] UTJdC\E�@TQLY(UTOHJ�ENQ>GIB�E�bIU p�UTbIj�ENEHGIUThDE�J�YDENOBDQHCtKPUTbIOH@TQHCFU KPq>ZDE�@�bIQHGIO ] B�OLKPCFq>QIW�W
QH@TE�C\GIU�QHJ�bIj�ENZDU�QH@ KPCFENUTZDOHJ�E�E pgOHCF`dENZDU�bcO(J�W
OHbIQLYDUTOHJ�E r  [�Æ s GcGIE�`aÅD@TE�QSGIQHCFq>B�C\E�GIUTEHZD_�KPQ>ZDQH@�fHCFE�GIUTZDE�J�KPENZDE�@T@T^ �DJ�KPE>O ] UTJdbIQHGcO>ZDU�UT`aBDE�ZDUT`aE�J�KPO>OQHGIGcE�J�YDQ>ZDU�oD_�E�GFKPU ] ZDQ�@ ë U bIE>fHC\E�GIUTZDE�J�KPE r É
W�ENQHJ%bIj�ENUT@ ë UTbIENfHC\E�GIUTZDE�J�KPE pgOHGcGcENQHGcGIE�J�KLE>OHZUT`aBDE�Z(U KPO ] @T^ s GIGIE�`aÅD@TE�Q>GcQHCFq>BDC\EHGIUTE�ZD_�KPQ>ZDQ>BDE�C\GIO(J�Q>UTJ�Z(UTbIQLKPQ>ZDQ�@ @T^ s GIGIE�`aÅD@TE�Q>GFKLE�GcGIQ r  s @�fHCFE�GIUTZDE�J�KPENZ�E�@ @T^ s GIGIE�`dÅD@TE�Q>GIBDEPKRKPQ>ZDU�GFKPQHÅDU @ UTCFEN@ EN`dOHZDQH@ U KPq>Z(U�W
OLKPQLYDUTOHJ�E ] EN@TQ>ZDUTCFEPYDUTOHJ�EZDE�@ @TO>GFW�OH@Th(UT`aE�J�KPO>ZDE�@T@TQNGIE�ZD_�KPQ r  ?A@�fHC\E�GIUTZDE�J�KPENZ�E�@ @T^ s GIGIE�`dÅD@TE�Q>ZDE�GIUThDJ�Q>U @�GIE�hDCFEPKPQHCFUTO ] bIj�E>C\E�ZDUThDE�CFq>UT@�W
E�CFÅDQH@ ENZ�E�@ @TQ>CFUT_�JDUTOHJ�EE ] UTJdbIQHGcO>ZDU�J�E�bIEHGIGIU KPq ] ZD_�ENO>BDUTÌdGIbcCF_�KPQLKPOHCFU�GIbcE�@ KPU�KPCFQ>U�ZDEu@TE�hDQLKPUDUTJcKPE�CtW�E�J�_�KVU r  [�Æ s GcGIE�`aÅD@TE�QSÝ W
QH@TUTZDQH`aE�J�KPENCFUT_�JDU KPQ>oD_�QHJ�ZDO>GIOHJ�OSBDCFEHGcE�J�KPUDUTJdBDCFUT`aQ>bIOHJ�W
O(bIQLYDUTOHJ�ENQH@T`aE�J�OyVyVy§ZDE�@TE�hDQLKPU�BDE�C�OHhDJ�U�GIOHbIUTOHÈ8UTJdGIE�bcOHJ�ZDQ>bcOHJ�W
O(bcQLYDUTOHJ�ENQH@T`aE�J�O�yVyVy§Z�E�@TE�hDQLKPU�BDE�C�OHhDJ�UGIOHbIUTO r  [�ENZ�E�@TUTÅDE�CFQLY(UTOHJ�U�GIOHJ�O�W
Q(@ UTZDQH`aE�J�KPENQHGIGI_�J�KPENoD_�QHJ%ZDO>CFUTBDOHCtKPUTJ�O>U @�W
OLKPO�p�QLW�OHC\EPW�OH@TENZDU�Q�@T`aE�J�OZD_�E KPEHCtYDU�B(UTÌd_�J�O>ZDE�U�ZDE�@ E�hDQLKPU�BDCFE�GcE�J�KPU r  fHE�C�`aOHZDU p�UTbIQHCFEN@TO Ê KPQLKP_�KPO ] B�E�C�QHBDBDC\OLW
Q(CFE>U @���E�hDO(@TQH`aE�J�KPO>ZDE�@ @TE s KRKPU W�U KPq>ENGI_�EN`dOHZDU p�UTbIj�E ]BDE�C�Z�E�@TUTÅDE�CFQHCFEN@TQ>`aEHGIGIQaUTJa@ UTo(_DUTZDQLY(UTOHJ�ENZDE�@ @T^ �DJ�KPE ] BDE�C�ZDE�@TUTÅDE�CFQHCFE>@T^ EPW�E�J�KP_�QH@TENCFUTbIjDUTE�GFKPQ>ZDUCFUTbIOHJ�OHGcbIUT`aE�J�KPO>ZDE�@T@T^ �DJ�KPE ] J�OHJ�bIj�v>BDEHC�@TENZ�E�@ UTÅDE�CFQIYDUTOHJDU�CFE�@TQLKVU W
ENQH@ @TQ>J�OH`aU JDQ ] QH@ @TQGIOHGFKPU KP_�Y(UTOHJ�ENEPì�OSCFELW
O(bIQSZDE�U�bIOH`aBDOHJ%E�J�KPUDU @�M�OHJ�GIU hD@ UTO>Z(UTCFEPKRKPU W
O>ENUT@�M�OH@ @TE�h(U O>ZDE�U���ELW
UTGIOHCFU ] EQH@ @T^ QHBDBDCFOLW
QLYDUTOHJ�ENZDE�@T@TO>GFKPQLKPO>ZDU�BDCFEPW
UTGIUTOHJ�ENE>ZDE�@�bcOHJ�KPO>bcOHJ�GI_�J�KPU W
O>Ý>J�E�bcE�GcGIQHCFUTQ>@TQBDCFEHGIE�J�YDQ>ZDU�QH@T`aE�J�O�y r�r�r�r�r Z�E�@TE�hDQLKPU�BDE�C�bIUTQHGIbI_�JdGcOHbIUTO>E>@TENC\E�@TQLKVU W
ENZDE�@TUTÅDE�CFENGcOHJ�OW
QH@ UTZDQH`aE�J�KPENQHGIGI_�J�KPENoD_%QHJ�ZDO>CFUTBDOHCtKPUTJ�O>U @�W
OLKPO�p�QIW
OHC\EPW�OH@TENZDE�U�KPC\ENoD_�QHCtKPU�ZDE�U�ZDE�@TE�hDQLKPUBDCFEHGIE�J�KPU r ?AJzC\E�@TQLY(UTOHJ�ENQ�KPQH@ U�ZDEu@ UTÅDE�CFQLYDUTOHJDU ] U @�W
E�CFÅDQH@TENZDU�bI_DU�QHBDBDCFE�GIGcO>Z�OLW�C\q>E�GcGIEHC\E>CFE�ZDQLKRKPOZDQ>_�JdJ�OLKPQHUTO>ZDE�GIUThDJ�QLKPO>ZDQH@�fHCFE�GIUTZDE�J�KPE r  [�ENZ�E�@TUTÅDE�CFQLY(UTOHJ�U�ZDEu@ @T^ s GIGIE�`aÅD@TE�Q>CFUTGI_�@ KPQHJ�O>ZDQ�@�W
E�C\ÅDQH@TENCFE�ZDQLKRKPOSZDQH@�GIE�hDC\EPKPQ(CFUTO>E�p�UTCF`aQLKPO>ZDQH@fHCFEHGIUTZDE�J�KPENE>ZDQH@�GIE�hDC\EPKPQ(CFUTO>GFKPEHGIGcO ] J%OHJ�bIj�vNZDQHU�ZD_�ENZDE�@TE�hDQLKPU�ZDE�GIUThDJ�QLKVU�ZDQ�@ @T^ s GIGIE�`aÅD@TE�Q r  ?�W
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QLKPO(CFUTOfHCFOIW
UTJ�bIUTQ�@TE ] OLW
E>bcOHGFKPU KP_DU KVO r  [�ENZ�E�@TUTÅDE�CFQLY(UTOHJ�U�GIOHJ�O�W
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OHCFOSENQH@T@ Q>bIOHJ�ZDU YDUTOHJ�ENbIj�EN@T^ QH@ @TOHhDh(UTO>ZDQ>QHbIoD_�UTGFKPQHCFENOSZDQ>bcO(GFKPCF_�UTCFENGIUTQQHJ�QH@TOHhDQH`aE�J�KPENGIU KP_�QLKPOHÈ
 hDÏ8QHbIoD_�UTGFKPO>OSbIO(GFKPCF_�YDUTOHJ�ENZDU�BDCFUT`aQ>bIQHGIQ>ZDU�QHÅDU KPQPYDUTOHJ�ENBDE�C�UT@�Z(UTBDE�J�ZDE�J�KPENU J�KP_�KRKVUDU�bIQHGIU�J�OHJdBDCFELW
UTGFKPUQH@ @TEN@TEPKRKPE�CFENB�CFEHbIE�Z�E�J�KPUTÈ
 j�Ï8QHbIoD_�UTGFKPO>O>bcOHGFKLCF_�YDUTOHJDENZDU�BDCFUT`aQ>bIQHGIQ>ZDU�QHÅDU KPQPYDUTOHJ�ENBDE�C
p�UTh(@ UTO>ZDU�Z(UTBDE�JDZDE�J�KPE>bIj�ENQHÅDÅDUTQbIOHJ�KPCFQLKRKPOS`aQLKPCFUT`aOHJ�UTO>oD_�QHJ�ZDO>U @�bIOHJ�UT_�hDENJ�OHJdCFUTGI_�@ KVU�BDCFOHBDCFUTEPKPQHCFUTO>ZDU�QH@ @TOHh(hDUTO>U ZDOHJ�E�O>J%E�@�bIOH`a_�J�E>ZDUCFEHGIUTZDE�J�YDQ>ZDE�@�ÅDE�J�EPp�UTbIUTQHCFU O>OSUTJ�YDOHJ�Q�W
UTbIU J�QHÈ

 UTÏ8QHbIoD_DUTGFKPO>O>bcOHGFKLCF_�YDUTOHJ�ENZDU�BDCFUT`aQ>bIQHGIQ>ZDU�QHÅDU KPQPYDUTOHJ�ENBDE�C
p�UTh(@ UTO>ZDU�Z(UTBDE�JDZDE�J�KPE�È
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U GIUTOHJDU�ZDUD@TE�hDhDE r   k�Ï8[�ENZ�OH`aQHJ�ZDE>ZDU�QHJ�KVUTbIU BDQLYDUTOHJ�E ] QHZDE�hD_�QLKPQH`aE�J�KLEN`dOLKPU W
QLKPENENQ(bIbcOH`aBDQHh�J�QLKPENZDQ>_�JBDCFEPW�E�J�KPU W
O>ZDU�GIBDE�GIQ ] ZDOIW
CFQHJ�J�OSE�GcGIEHC\ENBDC\E�GcE�J�KPQLKLE>E�J�KPCFOSU @�k ß p�E�ÅDÅDCFQHUTO>ZDU�OHhDJ�U�QHJ�J�O>EN@TQhDCFQHZD_�QLKPOHCFUTQ ] BDC\EPW
UTQ>bIOHJ%Gc_�@ KPQLY(UTOHJ�ENZDE�@T@TENC r G r Q r�r E>ZDE�@�M�OHJ�GIUTh(@ UTO>ZDU s Y(UTE�J�ZDQ ] GIQHCFq�pgOHCF`aQLKPQE�J�KPCFOSU�ZD_�EN`aEHGIU�GI_�bIbIEHGcGIU W�U r(Í QH@TENhDCFQHZD_�QLKPO(CFUTQ>GIQHCFq>QLp�p�UTGIGIQ>QH@ @T^ U J�KPE�CFJ�O>Z�E�@ @ ^ QLYDUTE�J�ZDQ>bIOHJUTJ�Z(UTbIQLY(UTOHJ�ENGIOH`a`aQ(CFUTQ>ZDE�U�`aOLKPU W�U�Z(U�BDCFUTOHCFU KPq r  ?A@�bIQH@TbIOH@TO>ZDE�@T@TENZDOH`aQHJ�ZDE>QHbIbcOHhD@ UTÅ(U @ U�ENZDE�hD@ U�QLW
E�J�KPU�Z(UTCAU KRKPO>GIU�EPp5p�EPKRKP_%E�CFqSbIOHJzCFU p�E�CFUT`aE�J�KPO>QH@T@TQZDQLKPQ>ZDE�@�k ß p�E�ÅDÅ�CFQHUTO>ZDUDOHhDJ�U�QHJ�J�O r 
�EPKRKPU�E�@TE�`aE�J�KPU�ZDOLW
CFQHJ�J�O>CFUTGI_�@ KPQHCFENUTJdBDCFE�`dE�GcGIQ>QH@T@TQhDCFQHZD_�QLKPOHCFUTQ r  l�Ï8[�ENZ�OH`aQHJ�ZDE>ZDOIW
CFQHJ�J%OSE�GIGcEHCFE>UTJ�OH@ KPCFQLKPENQ>`dEPY�YDO>ZDU�@TEPKRKPE�CFQ>CFQ(bIbcOH`aQHJ�ZDQLKPQ r ��_�QH@TOHCFQ>UT@@ UT`SU KPENJ�_�`aE�CFUTbIO>ZDE�@T@TENCFUTbLj�UTE�GFKPENQHbIbcOHhD@TUTÅ(U @ UDJ�OHJdbIO(J�GIE�J�KPUTGIGIENZDU�GIOHZDZDUTGFp�QHC\EN@TE>E�GIUThDE�J�YDENZDU�BDUTÌZDUTBDE�J�ZDE�J�KVU�bIOH@ @TOHbIQLKPU�J�Eu@�`aE�ZDEHGIUT`aO>@ U W
E�@ @TO>ZDU�hDCFQHZ(_�QLKPOHCFUTQ ] GIU�OHBDEHCFEHCFq>Q(bIbcO(CFZDQHJ�ZDO>@TQBDCFUTOHCFU KPq>Q�@�ZDUTBDE�J�ZDE�J�KPENbIO(Jd`aQHhDhDUTOHCFENQHJ�YDUTQHJDU KPq>Z(UDGIEHCtW
U Y(UTO>ENQSBDQHCFU KPq>ZDU�QHJcYDUTQ�JDU KPqGIE�hD_�E�J�Z�O>@T^ OHCFZDUTJ�E KPE�`aB�OHCFQH@TENZDU�BDCFEHGIE�J�KPQLYDUTOHJ�ENZ�E�@ @TENZDOH`aQHJ�ZDE r s KPQH@�p�UTJ�E p�QHCFq�pgE�ZDENUT@KPUT`aÅDCFO>ZDE�@ @T^ _�p5p�UTbLUTO>BDOHGFKPQH@TE r  Ü Ï8fHEHC�bIQ(GIU�_�CFhDE�J�KPU�Z(U�bI_�U�Q�@ @TEN@TEPKRKPE�CFENQHÏ ] ÅDÏ8E>bIÏ+ZDE�@�BD_�J�KPO m Ï8GIU�CFUTbIOHJ�OHGIbcE�CFqSZD^ UTJ�KPE�GIQ>bcOHJ@TENC r G r Q r O>UT@�b r Z r Q r @T^ QHJ�KVUTbIUTBDQLY(UTOHJ�ENU JdoD_�Q�@TGIUTQHGLU�`aOH`aE�J�KPO ] bIOHJzGIbcOH`aBD_�KPO>Z�E�@ @TENCFUTbIj�UTE�GFKPEbIOHGFù¥QHbIbcOH@ KPE ] ZDQH@�J�_�`aE�C\OSZDU�oD_�E�@ @TENQHbIbIOHhD@TU Å(U @ U�J�E�@ @T^ QHJ�J�O ] OSZDQH@�J�_�`aE�CFO>ZDU�oD_�E�@ @TENQHbIbcOHhD@ UTÅ(U @ UJ�E�@ @T^ QHJ�J�O>GI_�bIbcE�GIGIU W
O>oD_%QHJ�ZDO>@T^ QHJ�KVUTbIUTBDQPY(UTOHJ�ENGIUTQ>GFKPQLKPQ>bcOHJ�bIEHGIGIQSZDOHB�O>UT@�CAQHhDhDUT_DJ�h(UT`aE�J�KPOZDE�@�@ UT`SU KPEN`aQHGIGIUT`aO>ZDU�QHJ�KVUTbIUTBDQLY(UTOHJ�ENBDCFEPW
UTGFKPO>ZDQH@T@TQN@TE�hDhDE r  
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fHEHC�@TQ>bIOH@T@TOHbIQLYDUTOHJ�ENU JahDCFQHZD_�QLKPO(CFUTQ>ZDE�@ @TENZDOH`aQ(J�ZDENbcOHJ�bIEHCFJ�E�J�KPU�@T^ QHbIoD_DUTGFKPO>OS@TQbIOHGFKLCF_�YDUTOHJ�E ] @TENZDU W
E�CFGcE>bcOHJ�ZDU Y(UTOHJDU�BDCFEPW
UTGFKPENZDOIW
CFQ(J�J�O>CFUTGI_�@ KPQHCFENZDQ>QLKRKPO>J�OLKLQHCFU @TE ] Q>bI_�U�p�QHCFqGIE�hD_�U KPO>@TQ>ZDOHbI_�`aE�J�KPQLYDUTOHJ�E ] bcOHGFKPU KP_�U KPQ>ZDQ>bIEHCtKPU p�UTbLQLYDUTOHJ�ENCFU @TQHGIbIUTQLKPQ>ZDQ�@ @TQ>M�OHJ�GIEHCtW
QLKLOHCFUTQ>ZDE�UCFE�hDUTGFKPCFU�UT`a`aOHÅ(U @ UTQHCFU r(Í Q�@TENbIEHCtKPU p�UTbIQLY(UTOHJ�ENCFUThD_�QHCFZDE�C\q>U @�bIQHBDO�p�QH`aUThD@ UTQ>EPì�O>U�GI_�OHU�p�QH`aU @ UTQHCAU�QGIE�bcOHJ�ZDQ>Z�E�@ @TENbIOHJ�ZDU YDUTOHJDUDBDCFELW
UTGFKPENQH@�BD_�J�KPO m Ï r  Ñ Ï8[�Æ E�C\OHhDQLYDUTOHJ�ENZDE�@T@TENGIO(`a`aENB�E�C�@T^ QHbIoD_�UTGFKPO>ZDE�@ @T^ QH@ @TOHhDh(UTO ] J�E�U�@ UT`SU KVU�Z(UD@TE�hDhDE ] ÝGI_�ÅDOHCFZDUTJ�QLKPQ>QH@ @TQ>BDCFE�GIE�J�KLQLYDUTOHJ�ENZDE�@ @T^ QLKRKPO>J�OLKPQHCFUT@TENZDU�QHbIoD_DUTGFKPO r [�Æ UT`aBDOHCtKLO>Z�E�@ @TENQHJ�KPUTbLUTBDQLY(UTOHJDUJ�OHJdBDOLKPCFqSEHbIbcE�ZDEHC\ENUT@�BDCAEPYcYDO>ZDU�QHbIoD_�UTGFKPO>O>@TQ>BDQHC3KPENZDU�bIOHJ�KPQHJ�KPU�ZDE�@�`aE�ZDE�GcUT`aO>ENhD@ U�OHJ�E�CFUQHbIbcE�GIGcO(CFU ] p�EHCF`aQSCFEHGFKPQHJ�ZDO>@TQ>BDOHGIGIUTÅDU @ U KPq>ZDQ>BDQHCtKPENZ�E�@ @T^ U J�KPE�CFE�GcGIQLKPOSZDU�U J�bICFE�`aE�J�KPQ(CFEN@TQ>BDQHCtKLEUTJdbIOHJ�KPQHJ�KVU�BDE�C�OLKRKLE�J�EHCFES_�J�Q>CFUTZD_�Y(UTOHJ�ENZDE�@ @TENCFQLKPESZDE�@�`a_�KP_�O r  [�Q>ZDO(bI_�`aE�J�KPQLYDUTOHJ�ENJ�OLKLQHCFU @TENZDE�@T@T^ QHbIoD_DUTGFKPO>ZDE�@ @TQ>bIQHGIQ ] UTJdbIQHGIO>ZDU�QHbIoD_�UTGFKPO>bIOHJd`a_�KP_�O ]BDOLKPCFq>QHJ�bIj%E>E�GcGIEHC\ENZDU�ZDQLKPQ>QHJ�KPE�CFUTOHC\ENQ>oD_%E�@ @TQ>ZDUDE�J�KPCFQLKPQ>UTJ�W
UThDOHCFENZ�E�@T@TQN@ E�hDhDE ] oD_�QH@TOHCFQ>UT@ZDUTBDE�J�ZDE�J�KPENUTJ�KPE�J�ZDQ>E�GFKPU J�hD_�E�CFE>U @�`a_�KP_�O>O>CFUTZD_�CFJ�EN@T^ UT`aBDOHCtKPO>bcOHJdU @�W
E�C\GIQ(`aE�J�KPO>ZDU�_�J�QGIOH`a`aQ>UTJdbIOHJ�KPQHJ�KPU r ?AJ�KLQH@�bIQHGIO>@TQ>GIOH`a`aQSGIQ(CFq>Z�UTCFEPKRKPQH`aE�J�KPE W�EHCFGIQLKPQ ] BDEHC�bcOHJ�KPO>Z�E�@ZDUTBDE�J�ZDE�J�KPE ] QH@ @T^ ?AGFKPU KP_�KPO>BDCFEHGIGcO>UT@�oD_�Q�@TE£U @�`a_�KP_�O>ÝNQHbcbIEHGIO r  [�ENZ�OH`aQHJ�ZDE>GIQ(CFQHJ�J�O>QHbcbIOH@ KPENQHJ�bIj�E>GcENQHbcbIOH`aBDQ(hDJ�QLKPENZDQ>_�JdBDC\E�@ UT`SUTJ�QHCFENZDU�W
E�J�ZDU KPQ>O ] UTJbIQHGIOSZDU�GIOHbIUTO>ZDU�bIO(OHBDEHCFQIKPU W
Q ] ZDQH@ @T^ QLKRKPO>Z(U�BDCFE�J�OLKPQIYDUTOHJ�ENGIBDE�bIU p�UTbIQ>ZDE�@ @T^ QH@ @TOHh(hDUTO>bIOH`aBDC\OLW
QLKPQZDQ>E�GFKLCFQLKRKPO>J%OLKPQHCFUT@TE ] ZDQH@D@ UTÅDCFO>GIO(bIUTQ�@TE ] ZDQH@ @TQ>ZDE�@ UTÅ(E�CFQSZDE�@�M�OHJ�GIUThD@ UTO>Z(U s `a`aUTJDUTGFKPCFQLY(UTOHJ�E r ?AJoD_�E�GFKPU�bIQHGIU�@TQ>GIOH`a`aQ>bIO(J�bIE�GcGIQ>GIQ(CFq�W
EHCFGIQLKPQSZDUTCFELKRKPQH`aE�J�KPE ] B�E�C�bcOHJ�KPO>Z�E�@�ZDUTBDE�J�ZDE�J�KPE ] QH@W
E�J�ZDU KPOHCFE>bIOHJ�KLE�GFKP_�QH@T`aE�J�KPENQH@ @TQ>GFKPUTB(_D@TQLY(UTOHJ�ENZDE�@T@ ^ QLKRKPO>J�OLKPQ(CFUT@TENO>QH@ @TQ>bIOHOHB�E�CFQLKPU W
QbIOHJ�KPEHGFKP_�QH@T`aE�J�KPENQH@ @T^ QLKRKPO>J�OLKPQHCFUT@TENZDU�QHGIGIE�hDJ�QLYDUTOHJDE r  



X�E�@�bIQHGcO>ZDU�bIOHGFKLCF_�YDUTOHJ�E>ZDU�Q�@ @TOHhDh(UTO>ZDOLW
C\q>EHGIGcEHCFE>QH@ @TE�hDQLKPQ>QH@ @TQ>ZDOH`aQHJ�ZDQ>@ Q>bIOHBDUTQQH_�KPE�J�KPUTbIQLKPQ>ZDE�@ @TQ>bIOHJ�bIE�GcGIUTOHJ�ENE�ZDUT@ U Y(U Q ] QHbIbcOH`aBDQHhDJ�QLKPQ>ZDQ>BDCFELW
E�J�KPU W
U�ENZDQS_�J�QZDUTbIjDUTQHCFQLY(UTOHJ�ENZDE�@�M�OH`a_%J�ENQLKRKPE�GFKPQHJ�KLENbIj%ENU�@TQLW
OHCFU�GIOHJ�O>UTJdbIO(CFGcO r  [�ENZ�OH`aQHJ�ZDE>QHbIbcOH@ KPENZDU�bI_�U�Q�@�BDCFE�bIE�Z�E�J�KPE>bIOH`d`aQSCFUTE�J�KPCFQHJ�O�KLCFQ>oD_�E�@T@TENZDE�@ @ ^ QHJ�J�O>ZDUp�OHC\`aQLYDUTOHJ�ENZDE�@T@TQ>hDCFQHZD_�QPKPOHCFUTQ ] p�EHCF`dE>CFEHGFKPQHJ�ZDO>@TE>CFU W
QH@T_�KPQPY(UTOHJDU�ZDUD@TE�hDhDE p�U J�O>QH@ @T^ E�C\OHhDQLYDUTOHJ�EZDE�@ @TQ>GIOH`a`aQ r  Þ Ï8[�Æ E�C\OHhDQLYDUTOHJ�ENZDE�@T@TENQHJ�KPUTbLUTBDQLY(UTOHJDU�BDE�C�UTJ�KPE�CtW
E�J�KPU�GIQHJ�U KPQHCFU�GFKPCFQHOHCFZDUTJ�QHCFU�ÝNGc_�ÅDOHCFZDUTJ�QLKPQ>QH@ @ QBDCFEHGIE�J�KPQLYDUTOHJ�ENZDU�ZDUTbIjDUTQHCAQLYDUTOHJDU�CFU @TQHGIbLUTQLKPENZDQ>O(CFhDQ(J�UTGI`SU�GIQHJDU KPQHCFU�Z(U�Z(UTCAU KRKPO>BD_�ÅDÅ(@ UTbIO>ENUZDUTBDE�J�ZDE�J�KVUDUTJ�KPE�CFE�GcGIQLKPU�ZDOLW
C\QHJ�J�O>GI_�bcbcE�GIGIU W
QH`aE�J�KPENEHGIUTÅDUTCFEN@TQ>ZDOHbI_�`aE�J�KPQLYDUTOHJ�ENZDE�@ @TENGIBDEHGIEGIOHGFKLE�J�_�KPENB�E�C�@T^ U J�KPE�CtW
E�J�KPO>E>_�J�Q>ZDUTbIjDUTQHCFQLYDUTOHJ�ENZDU�CFE�GIBDOHJ�GcQHÅDU @ U KPq>BDE�C�@TENGcBDE�GcENJ�OHJZDOHbI_�`aE�J�KPQLKPE r  ß Ï8?AJ�KP_�KRKPU�U�bIQHGIU�Z(U�QHJ�KVUTbLU BDQLYDUTOHJ�E ] oD_�QH@TOHCFQ>J�OHJ�W�EHJ�hDQ>E�GIUTÅDU KPQ>E�J�KPCFO>U�KPE�`aBDU�KPE�bIJ�UTbLUJ�E�bIEHGIGIQ(CFU�@TQ>ZDOHbI_�`aE�J�KPQLYDUTOHJ�ENZDEPp�UTJDU KVU W
Q ] O>EHGIGIQaJ�OHJdCFUTGI_�@ KVU�bIOHJ�p�OHCF`dENQSbcOHJ�ZDU Y(UTOHJDU�bIj�EQHÅDÅDUTQHJ�O>ZDQLKPO>@T_�OHhDO>Q>BDC\EPpgE�C\E�J�YDQ>J�E�@T@TQ>hDCFQHZD_�QLKPOHCFUTQ ] U @�Z(UTBDE�J�ZDE�J�KPENZDOLW�CFqSCFEHGFKPU KP_DUTCFEN@TQGIOH`a`aQSCFUTbIEPW
_�KPQSbIOHJd_�JzUTJcKPE�CFEHGIGcENBDQ(CFU�QH@�KPQHGIGIO>_�p5p�UTbIUTQ�@TENZ(U�GIbIOHJ�KPOS`aQHhDhDUTOHCFQLKPO>ZDU�_�JdBD_�J�KPOEN`dEPYcYDOHÈ8oD_�QH@TOHCFQ>@TQ>CFEHGFKLU KV_�Y(UTOHJ�ENQLW�W�E�J�hDQ>`aE�ZDUTQHJ�KPE KPCFQLKRKPE�J�_�KPE>GI_�@ @TQ>CFEPKPCFUTÅD_�Y(UTOHJ�ENoD_�E�GFKLEJ�OHJdBDOLKPCFQHJ�J�OSEHbIbcE�ZDEHC\ENUT@�oD_DU J�KPO>ZDE�@ @TQ>`aE�ZDEHGIUT`aQ r ��UT`aQHJ�ENGIQH@ W
Q>@T^ QHBDB(@ UTbIQLYDUTOHJ�ENZDE�UBDCFOLWHW
E�ZDUT`aE�J�KPU�Z(UTGIbIUTB(@ UTJ�Q�CFU r  n Ï8?A@�BDC\E�GcE�J�KPENQ(bIbcOHCFZ�O>j%Q�W
QH@ UTZ(U KPq�p�U J�O>QH@�l m `aQHCtYDO m�n ß Ñ r Ê ^ UTJ�KPE�J�ZDE�CFq>CFUTJ�J�OLW
QLKPO>ZDU�QHJ�J�OUTJdQHJDJ�O>GIQH@ W
O>ZDUTGIZDEPKRKPQ>Z�U�_�J�Q>ZDEu@ @TENBDQHCtKPU�QH@T`aE�J�O�KPCFEN`dE�GIU�BDCFUT`aQ>ZDE�@T@TQ>GIbIQHZDE�J�YDQ r ?AJdbIQ(GIOZDU�Z(UTGIZDEPKRKPQ>@T^ QHbIbIOHCFZ�OSCFUT`aQHCFCFqSUTJ�W
UThDOHCFE p�UTJ�O>QH@ @T^ EPW�E�J�KP_�QH@TENCFUTJ�J�OLW
O r  
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 s UD@TQLW
OHCFQLKPO(CFU�bIj�ENGIU�KPCFOIW
UTJ�O>J�E�@T@TENbIOHJ�ZDU Y(UTOHJDU�QHBDBDCFE�GIGcO>UTJ�ZDUTbIQLKPE W
EHCFCFqSCFUTbIO(J�OHGIbIUT_�KPQ ] QHhD@ UEPp5pgEPKRKPU�ZDE�@�BDCFE�QLW�W
UTGIOSO>Z�E�@ @TQ>CFE�@TQLKPU W
QNUTJ�ZDE�J�JDU KPq>GLOHGFKPU KP_�KVU W
Q ] _�J�Q>`aQHhDhDUTOHCFENQHJ�YDUTQHJDU KPqbIOHJ�W�E�J�YDUTOHJ�Q�@TENbIOH`a`aUTGI_�CFQLKPQ>bcOH`dENGcE�hD_�E
á
 QHÏ8`a_�KPU @TQPKVU�E�ZaUTJ�W
Q�@ UTZ(U�Z(UDhD_�E�C\CFQ�á,_�JdQHJ�J�OHÈ
 ÅDÏ8ZDE�bcOHCFQLKPU�QH@�W
QH@TOHCFENE>UTJ�GIUThDJDU KVU�Z(U�OHCFZDUTJDU�`SU @ U KPQHCFU ] BDCFOH`dOHGcGIU�BDE�C�`aEHCFU KVU�Z(U�hD_�E�CFCFQSE�pgE�CFU KPU�Z(UhD_�E�CFCFQ�á�GcE�U�`aE�GIU�BDE�C�OHh�J�U�KVU KPOH@TO>ZDU�ÅDE�J�E�`aE�C\E�J�YDQHÈ

 bIÏ8ELð�bcOH`aÅDQLKRKPE�J�KPU�ENQHZdE�GIGIU�E�oD_�UTBDQHCFQLKPU�Q>J�OHCF`aQSZDUD@TE�hDhDE ] bIj%ENQHÅDÅDUTQHJ�O>BDC\E�GFKPQLKPOSGcE�C3W
U Y(UTOBDCFEHGIGcO>C\E�BDQ(CtKPU�`aOHÅDU @ U KPQLKVU(UTJ�YDOHJ�Q>Z(U�OHBDE�C\QLYDUTOHJ�E
á,GIE�U�`aE�GIU�BDEHC�OHhDJ�U�QHJ�J�O>ZDU�bIQH`aBDQHhDJ�Q>EKPCFEN`dE�GIU�BDEHC�@TE pgCFQLYDUTOHJ�UDZDU�QHJ�J�O>GI_�BDE�CFUTOHCFU�QHZaQH@T`SE�J�OSGIE�U�`aEHGIU r  
 [�ENB�CFE�Z�EPKRKPE>QHJ�YDUTQHJDU KPq>GIOHJ�O>bI_�`a_�@TQHÅ(U @ U�p�U J�O>QH@D@ UT`SU KPENZDU�KPCFE�J�KPQHGcE�U�`aE�GIU r  
 [�^ QHJ�YDUTQHJDU KPq>bIOHJ�W
E�J�YDUTOHJ�Q�@ ENJ�OHJdBD_��>EHGIGcEHCFE�p�QLKRKPQ�W�QH@TE�CFENbIj%EN_�J�Q>GcOH@TQ�W
OH@ KPQ>J�E�@ @TQ>bIQHCFCFUTE�C\QZDE�@�@TQLW
OHCFQLKPOHC\E ] QHJ%bIj�ENJ%EH@�bIQHGIO>ZDU�BDCFEHGFKPQLYDUTOHJDU�BDCFEHGIGIOSQLYDUTE�J�ZDENE�ZdE�J�KPU�ZDU W
E�CFGIU ] bIO(`aBDC\E�GcEN@TEBD_�ÅDÅ(@ UTbIj�ENQH`a`aUTJDUTGFKPCFQLYDUTO�J�U È8U @�ZDQLKPOHCFENZDU�@TQLW
OHCFO>j�QSBDE�CtKPQHJ�KPOSUT@�Z(UTCAU KRKPO>Z(U�QHGIGc_�`aE�C\EUTJ�p�OHCF`aQLYDUTOHJDU�E�ZaE�GIB�E�CFUTCFE>UTJ�ZDQHh(U JDU�QH@�CAUThD_�QHCFZDO r  
 ?A@�@TQLW
OHCFQLKPO(CFE>ZDU�J�_�OLW
Q>QHGIGI_�J�YDUTOHJ�ENZDOLW�CFq>bcOH`a_�J�U bIQHC\E ] QSBDE�J�Q>ZDU�ZDE�bIQHZ�E�J�YDQ ] QH@�ZDQLKPOHCFE>ZDU@TQLW
OHCFO>U�BDC\OHBDCFU�KPU KPO�@ U�W
QH@ U ZDU�QHZaOLKRKPE�J�E�C\ENUT@�Z(UTCAU KRKPO>QH@ @TENBDCFE�ZDEPKRKLENQHJ�YDUTQHJDU KPq>Q�@ @ ^ QLKRKPOZDE�@ @T^ QHGIGI_�J�YDUTOHJ�ENGFKPE�GcGIQ ] UT`aBDE�hDJ�QHJ�ZDOHGIU�Q�p�O(CFJ�UTCFEN@TQ>C\E�@TQLKVU W
Q>ZDOHbI_�`aE�J�KPQLYDUTOHJ�ENE�J�KPC\OSGIE�U`aE�GIU�ZDQH@�KPE�CF`aUTJ�ENZDE�@�BDE�CFUTOHZDO>ZDU�BDCFOLW
Q r  
 fHE�C�U�@TQLW
OHCFQLKPOHCFU�UTJdGIE�CtW
U YDU O>QH@T@T^ QLKRKPO>ZDE�@ @T^ E�J�KPCFQLKPQ>UTJ!W
UThDOHCFENZ�E�@�BDCFEHGIE�J�KPE>bcOHJ�KPCFQLKRKPOSCFEHGFKPQHJ�Op�EHCF`aE>@TENJ�OHCF`dENZDU�bI_�U�QH@ @ ^ QHCtK r Þ�Ñ ZDE�@�BDC\E�bcE�ZDE�J�KPESM�M�X�[�k�lzOLKRKLOHÅDC\E m�n�Ò�à UTJdÅDQHGIENQH@T@TENoD_�QH@ UUD@TQLW
OHCFQLKPO(CFU�GFKPE�GcGIU ] BDE�C�OIKRKPE�J�E�C\ENUT@�CFUTbIOHJ�OHGIbIUT`aE�J�KPO>ZDE�@T@T^ QHJ�Y(UTQHJDU KPq>bIOHJ�W
E�J�YDU OHJ�QH@TE ] ZDOLW�EPW
QHJ%OE�GIUTÅDUTCFEN@TQ>ZDOHbI_�`aE�J�KPQLYDUTOHJ�ENE�J�KPC\OSGIE�U�`aEHGIU ] GIE>UTJaGIEHCtW
U Y(UTO>QH@ @TQ>ZDQLKPQ>ZDE�@�k�laOLKRKPOHÅ�CFE m�n�Ò�à EZDE�J�_�J�bIUTQHCFENQH@ @T^ QLKRKPO>ZDE�@T@T^ QHGIGI_�J�YDUTOHJ�ENU�KVU KPO�@ U�W
QH@ UTZ(U ] bIOHJzCFUTGIE�C3W
Q>ZDU�BDCFEHGIE�J�KPQ(CFE>U�ZDOHbI_�`aE�J�KPUE�J�KPCFOSGcE�U�`aE�GIU ] GcENQHGcGI_�J�KPU�ZDOHBDO�KPQH@TENZDQLKPQHÈ8@T^ E�J�KPCFQLKPQ>UTJ�W�UThDOHCFENZ�E�@�BDCFEHGIE�J�KLENbcOHJ�KPCFQLKRKPOSJ�OHJCFUTQHBDCFENU�GI_�ZDZDEPKRKPU�KPE�CF`aUTJDU r  
 



?A@�ZDQLKPOHC\ENZDU�@TQLW
OHCFO ] CFUTbIELW�_�KPQ>@TQ>bIOH`a_�J�UTbIQLY(UTOHJ�ENEN@TQ>ZDOHbI_�`dE�J�KPQLYDUTOHJ�ENZDE�U�KPU KPOH@ U ] ZDOLW
CFqbIOH`aBD_�KPQHC\ENQ�p�QLW�OHC\ENZ�E�@�@TQLW
OHCFQLKPOHC\ENUT@�BDE�CFUTOHZDO>ZDU�QHJ�Y(UTQHJDU KPq>bIOHJ�W
E�J�YDUTOHJ�QH@TE£bI_�U�E�hD@ U�j�QZDUTCAU KRKPO r  � � 2 Õ ãL23×¢Ø�Ù(Ú�4 Õ í�Ø}ã â�Õ 15Ø
 [�ENBDQ(CtKPU�GIU�ZDQHJ�J�O>QLKRKPO>bIj%E ] B�E�C�UD@TQLW
OHCFQLKPOHCFU�UTJ�p�OHCtY�Q>QH@�l m `aQHhDhDUTO m�n ß kdbIj�ENQHÅDÅDUTQHJ�OBDCFEHGIE�J�KPQLKPOS@TENJ�E�bcE�GcGIQHCFUTE>ZDOHbI_�`dE�J�KPQLYDUTOHJDU ] @T^ QHJ�Y(UTQ�J�U KPq>bIOHJ�W�E�J�YDUTOHJ�Q�@TENÝ>CFUTbIOHJ�OHGcbIUT_�KPQ>QHJ�bIj�EQHhD@ U�EPp5p�EPKRKPU�ZDE�@ @T^ UTJ�ZDE�J�JDU KPqNZDU�QHJ�Y(UTQHJDU KPq>bIQH@TbIOH@TQLKPQ>GIE�bcOHJ�ZDO>@TQ>ZDUTGIbIUTB(@ U J�Q�W
UThDEuJ�KPENGIUTJ�O>QH@ @TQBDCFE�Z�EPKRKPQ>ZDQLKPQ r  
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 É�@ KPCFENQH@�BDCFE�QIW�W
UTGIO>ZDU�bI_�UDQH@ @T^ QHCtK r n�Ò O ] UTJdZ(U p�EPKRKPO ] OH@ KPCFENQH@T@TQ>bIOHCFCFUTGIBDOHJ�ZDE�J�KPE>UTJ�ZDE�J�JDU KPq>Z(U�bI_DUQH@ @T^ QHCtK r n�Ñ ] UT@D@TQLW
OHCFQLKPOHC\E>QHGIGI_�J�KPO>Q�KLE�`aBDOSUTJ�ZDEPKPE�CF`aUTJ�QLKPO>QLW
CFq>ZDUTCFU KRKPO>UTJdbLQHGIO>ZDU@ UTbIE�J�Y(UTQH`aE�J�KPO>QHZa_�J�Q>UTJDZDE�J�J�U KPq>bIOH`a`aUTGI_�CFQLKPQ>bIO(`aENGcE�hD_�E
á
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  l à ì�l à ZDE�@ @TQ>CFEPKPCFUTÅD_�YDUTOHJ�EN`aE�J�GIUT@TENU JdQLKRKPO>BDEHC�OHhDJ%U�QHJ�J�O>Z(U�GIE�C3W
U Y(UTO>BDCFEHGFKPQLKPO ] B�E�C�KP_�KRKPQ>@TQZD_�CFQLKPQ>ZDE�@�CFQHBDBDO(CtKPOSZDU�@TQPW
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 s Ï8BDE�C�@T^ QHU _�KPO>bIOH`a`dE�GcGIOSZDE�@T@T^ Q�@ UT`aE�J�KPQLY(UTOHJ�ENUTJdhDE�J�E�CFQH@TENE>BDEHC�U�ÅDQHJ�bIOHJ�UTE�CFU�ZDU�`aQHbIE�@ @TE�CFUTQ ]J�OHCFbIUTJ�E�CFUTQ>E�ZaQIp5p�UTJDUÐá
  QHÏ8hDUTOHCFJ�U m�Ò BDE�C�OHhDJ�U�QHJ�J�O>ZDU�GIE�C3W
U Y(UTO>BDCFEHGFKPQLKPO>B�E�C�U @�BDE�CFUTOHZDO>ZDU�QHJ�Y(UTQHJDU KPqNZDU�GIE�CtW
U YDUTO`aQLKP_�CFQLKPQ�p�UTJ�O>QH@�l m ZDUTbIE�`aÅDCFE m�n�Ü¥Þ È

 ÅDÏ8hDUTOHCFJ�U m ß BDE�C�OHhDJ�U�QHJ�J�O>ZDU�GIE�C3W
U Y(UTO>BDCFEHGFKPQLKPO>B�E�C�U @�BDE�CFUTOHZDO>ZDU�QHJ�Y(UTQHJDU KPqNZDU�GIE�CtW
U YDUTO`aQLKP_�CFQLKPQ>ZDQH@�?A^(h�E�J�J�QHUTO m�n�Ü ß QH@�l à hDU _�hDJ�O m�n�Ò ß È
 E�Ï8hDUTOHCFJ�U�k à BDE�C�OHhDJ�U�QHJ�J�O>ZDU�GIE�C3W
U Y(UTO>BDCFEHGFKPQLKPO>B�E�C�U @�BDE�CFUTOHZDO>ZDU�QHJ�Y(UTQHJDU KPqNZDU�GIE�CtW
U YDUTO`aQLKP_�CFQLKPQ>ZDQH@�@T^H@T_�h(@ UTO m�nDÒ ß QH@�l m ZDUTbIE�`aÅDCFE m�n�Þ l%È
 ZDÏ8hDUTOHCFJ�U�k Ñ BDE�C�OHhDJ�U�QHJ�J�O>ZDU�GIE�C3W
U Y(UTO>BDCFEHGFKPQLKPO>B�E�C�U @�BDE�CFUTOHZDO>ZDU�QHJ�Y(UTQHJDU KPqNZDU�GIE�CtW
U YDUTO`aQLKP_�CFQLKPQ>ZDQH@�@T^(hDE�J�J�Q�UTO m�n�Þ�Ü UTJdBDOHU r   
Ï8BDE�C�@T^ QHUT_cKPO>bIOH`a`dEHGIGcOSZDE�@T@TENCFU W
E�J�Z(U KPENZDU�BDQHJ�ENENBDQHGFKPQSJ�OHJdQHJ�J�E�GcGcENQHU�p�OHCFJ�UÐá

  QHÏ8hDUTOHCFJ�U m kdBDE�C�OHhDJ�U�QHJ�J�O>ZDU�GIE�C3W
U Y(UTO>BDCFEHGFKPQLKPO>B�E�C�U @�BDE�CFUTOHZDO>ZDU�QHJ�Y(UTQHJDU KPqNZDU�GIE�CtW
U YDUTO`aQLKP_�CFQLKPQ�p�UTJ�O>QH@�l m ZDUTbIE�`aÅDCFE m�n�Ü¥Þ È
 ÅDÏ8hDUTOHCFJ�U m�Ò BDE�C�OHhDJ�U�QHJ�J�O>ZDU�GIE�C3W
U Y(UTO>BDCFEHGFKPQLKPO>B�E�C�U @�BDE�CFUTOHZDO>ZDU�QHJ�Y(UTQHJDU KPqNZDU�GIE�CtW
U YDUTO`aQLKP_�CFQLKPQ>ZDQH@�@T^(hDE�J�J�Q�UTO m�n�Ü ß QH@�l m ZDUTbIE�`aÅDCFE m�n%Ñ l�È

 bIÏ8hDUTOHCFJ�U m�Ñ BDE�C�OHhDJ�U�QHJDJ�O>ZDU�GIE�C3W
U Y(UTO>BDCFEHGFKPQLKPO>B�E�C�U @�BDE�CFUTOHZDO>ZDU�QHJ�Y(UTQHJDU KPqNZDU�GIE�CtW
U YDUTO`aQLKP_�CFQLKPQ>ZDQH@�@T^(hDE�J�J�Q�UTO m�n�Ñ�Ü QH@�l m ZDUTbIE�`aÅDCFE m�n%Þ�à È
 ZDÏ8hDUTOHCFJ�U�k à BDE�C�OHhDJ�U�QHJ�J�O>ZDU�GIE�C3W
U Y(UTO>BDCFEHGFKPQLKPO>B�E�C�U @�BDE�CFUTOHZDO>ZDU�QHJ�Y(UTQHJDU KPqNZDU�GIE�CtW
U YDUTO`aQLKP_�CFQLKPQ>ZDQH@�@T^(hDE�J�J�Q�UTO m�n�Þ�m QH@�l m ZDUTbIE�`aÅDCFE m�n%Þ l�È
 E�Ï8hDUTOHCFJ�U�k Ñ BDE�C�OHhDJ�U�QHJ�J�O>ZDU�GIE�C3W
U Y(UTO>BDCFEHGFKPQLKPO>B�E�C�U @�BDE�CFUTOHZDO>ZDU�QHJ�Y(UTQHJDU KPqNZDU�GIE�CtW
U YDUTO>`aQLKP_�CFQLKPQZDQH@D@T^(hDE�J�J�QHUTO m�n�Þ�Ü U JdBDOHU r  M�Ï8BDE�C
KP_�KRKPO>UT@�CFE�GFKPQHJ�KPE>BDE�C\GIOHJ�QH@TENhDUTq>QHBDBDQHCtKPE�J�EHJ�KPENQH@ @TQ>bIQLKPE�hDO(CFUTQ�
�á

 QHÏ8hDUTOHCFJ�U m kdBDE�C�OHhDJ�U�QHJ�J�O>ZDU�GIE�C3W
U Y(UTO>BDCFEHGFKPQLKPO>B�E�C�U @�BDE�CFUTOHZDO>ZDU�QHJ�Y(UTQHJDU KPqNZDU�GIE�CtW
U YDUTO>`aQLKP_�CFQLKPQp�UTJ�O>QH@�l m Z(UTbIE�`aÅDCFE m�n�Ñ l�È
 ÅDÏ8hDUTOHCFJ�U m�Ñ BDE�C�OHhDJ�U�QHJ�J�O>ZDU�GIE�C3W
U Y(UTO>BDCFEHGFKPQLKPO>B�E�C�U @�BDE�CFUTOHZDO>ZDU�QHJ�Y(UTQHJDU KPqNZDU�GIE�CtW
U YDUTO>`aQLKP_�CFQLKPQZDQH@ m hDE�J�J�Q�UTO m�n�Ñ�Ü QH@�l m ZDUTbIE�`aÅDCFE m�n�Þ�à È

 bIÏ8hDUTOHCFJ�U�k à BDE�C�OHhDJ�U�QHJDJ�O>ZDU�GIE�C3W
U Y(UTO>BDCFEHGFKPQLKPO>B�E�C�U @�BDE�CFUTOHZDO>ZDU�QHJ�Y(UTQHJDU KPqNZDU�GIE�CtW
U YDUTO>`aQLKP_�CFQLKPQZDQH@ m hDE�J�J�Q�UTO m�n�Þ�m QH@�l m ZDUTbIE�`aÅDCFE m�n�Þ l�È
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�Ï8BDE�C
KP_�KRKPO>UT@�BDE�CFGIOHJ�QH@TENhDUTq>QHBDBDQHCtKPE�J�E�J�KPENQH@T@TQ>bIQLKPE�hDO(CFUTQ���á

  QHÏ8hDUTOHCFJ�U m kdBDE�C�OHhDJ�U�QHJ�J�O>ZDU�GIE�C3W
U Y(UTO>BDCFEHGFKPQLKPO>B�E�C�U @�BDE�CFUTOHZDO>ZDU�QHJ�Y(UTQHJDU KPqNZDU�GIE�CtW
U YDUTO`aQLKP_�CFQLKPQ�p�UTJ�O>QH@�l m ZDUTbIE�`aÅDCFE m�n�Ñ l�È
 ÅDÏ8hDUTOHCFJ�U m�Ñ BDE�C�OHhDJ�U�QHJ�J�O>ZDU�GIE�C3W
U Y(UTO>BDCFEHGFKPQLKPO>B�E�C�U @�BDE�CFUTOHZDO>ZDU�QHJ�Y(UTQHJDU KPqNZDUTGIE�CtW
U YDUTO`aQLKP_�CFQLKPQ>ZDQH@ m hDE�J�J�QHUTO m�n�Ñ�Ü QH@�l m ZDUTbIE�`aÅDCFE m�n%Þ�à È

 bIÏ8hDUTOHCFJ�U�k à BDE�C�OHhDJ�U�QHJDJ�O>ZDU�GIE�C3W
U Y(UTO>BDCFEHGFKPQLKPO>B�E�C�U @�BDE�CFUTOHZDO>ZDU�QHJ�Y(UTQHJDU KPqNZDU�GIE�CtW
U YDUTO`aQLKP_�CFQLKPQ>ZDQH@ m hDE�J�J�QHUTO m�n�Þ�m QH@�l m ZDUTbIE�`aÅDCFE m�n%Þ l�È
 



ZDÏ8hDUTOHCFJ�U�k Ñ BDE�C�OHhDJ�U�QHJ�J�O>ZDU�GIE�C3W
U Y(UTO>BDCFEHGFKPQLKPO>B�E�C�U @�BDE�CFUTOHZDO>ZDU�QHJ�Y(UTQHJDU KPqNZDU�GIE�CtW
U YDUTO`aQLKP_�CFQLKPQ>ZDQH@ m hDE�J�J�QHUTO m�n�Þ�Ü UTJdBDOHU r  ?A@�bIQH@TbIOH@TO>ZDE�@T@T^ UTJ�ZDE�J�JDU KPq>ZDEPW�ENEHGIGcEHCFE>EPp�p�EPKRKP_�QLKPO ] BDE�C�KP_�KRKPOSU @�BDE�CFGcOHJ�QH@TENE>BDE�C�@T^ UTJ�KPE�CFQQHJ�Y(UTQHJDU KPq ] GI_�@ @TQ>ÅDQHGIENZDE�@T@TQ>CFEPKPCFUTÅD_�Y(UTOHJ�ENUTJdQLKRKPO>QH@D`aOH`dE�J�KPO>Z�E�@ @TQ>bIE�GcGIQLYDU OHJ�ENZ�E�@CFQHBDBDO(CtKPO ] p�QLKRKPE>GIQH@ W
EN@TE>ZDU W
E�CFGIE>QH@ UToD_�OLKPENENU�ZDU W
E�CFGIU�GIbIQHhD@TUTOHJDU�Z(U�bI_DU�QH@�bIOH`a`aQ>BDC\E�bcE�ZDE�J�KPE ]QHJ�bIj�ENJ�E�@�bIQHGcO>B�CFELW
UTGFKPOSJ�E�@ @T^ _D@ KVUT`aO>bIOH`a`aQ>Z�E�@�BDCFEHbIE�Z�E�J�KPENQ(CtK r Þ�m r  s U�p\UTJDU�ZDE�@�bIOH`aBD_�KPO>ZDE�@T@T^ U J�ZDE�J�J�U KPq>ZDU�QHJ�Y(U QHJDU KPqNU�W
QH@TOHCFU�Z(U�bI_DU�QH@�BD_DJ�KPO>kdZDEH@�BDCFUT`aO>bIOH`a`aQZDE�@�BDCFE�GcE�J�KPE>QHCtKPUTbIOH@TO>GcO(J�O>EHGIBDC\E�GcGIU�U J�W
E�J�KPUTGIE�UTE�GIUT`SU�ZDE�@ @ Q>CFEPKPCFUTÅD_�YDUTOHJ�EN`aE�J�GIUT@TE r s hD@ UEPp5pgEPKRKPU�ZDE�@ @TENJ�OHCF`dENbcOHJ�KPE�J�_�KPENJ�E�@�BDC\E�GcE�J�KPENQ(CtKPUTbIOH@TO>ZDOLW�CFQHJ�J�OSbIOH`aBD_�KPQHC\GcU�J�Eu@ @TQCFEPKLCFUTÅD_�Y(UTOHJ�E ] OH@ KPCFENQH@T@TO>GFKPUTBDE�J�Z(UTO>O>GIQH@TQHCFUTO>bIOHJ�KPCFQIKRKP_�Q�@TENZDU�p�QLKRKPO ] @TENBDCFOIW�W
UThDUTOHJDU ] U�BDCFE�`aU�ZDUBDCFOHZD_�YDUTOHJ�E ] @TENBDQHCtKLE�bIUTBDQLYDUTOHJDU�QHh(@ U�_�KVU @ U ] J�OHJ�bIj�vN@TENUTJ�ZDE�J�JDU KPq>bIOHJ�KVUTJ�_�QLKVU W
ENENZDU�QH`a`aOHJ�KPQHC\EZDEPKPEHCF`aUTJ�QLKPO ] E�GcbI@T_�GIU�h(@ UDQHGIGcE�hDJ�U�p�QH`aU @ U QHCFU r  s U�GIE�J�GIU�ZDE�@ @T^ QHCtK r k m k m b r b r `dOHZDU p�UTbIQLKPO>bIOHJd@TE�hDhDE>l m `aQHCtYDO m�n�Þ�Þ ] J r n�m ] hD@ U�QH_�`aE�J�KVUZDE�CFU W
QHJ�KPU�ZDQ�@ @T^ UTJ�ZDE�J�JDU KPqNZDU�bIOHJ�KPU J�hDE�J�YDQ>`aQLKP_�CFQLKPUDBDOHGFKLE�CFUTOHCF`dE�J�KPE>QH@�l m hDE�J�J�QHUTO m�n�Þ�Þ GIOHJ�OE�GIbI@T_�GIU�ZDQH@ @ Q>ÅDQHGIENZDU�bIO(`aBD_�KPO>ZDE�@T@T^ UTJ�ZDE�J�JDU KPq>Z(UDbI_�U�Q�@�BDCFE�GcE�J�KPENQ(CtKPUTbIOH@TO r  Ê ENUT@D@TQLW
OHCFQLKPOHC\E>Ý>CFEPKLCFUTÅD_�U KPO>UTJ�KP_�KÐKPO>O>UTJdBDQHCtKPE>bcOHJdBDC\OLW�W
UThDUTOHJDU ] BDCFE�`aU�ZDUDBDCFOHZD_�YDUTOHJ�E>OBDQHCtKPE�bIUTBDQLYDUTOHJ�ENQHhD@ U�_�KVU @ U ] oD_�E�GFKPU�GIQHCFQHJ�J�OSCFQHhDhD_�QHh�@ UTQLKVU�Q�@ @TQ>`aE�Z(UTQ>ZDE�hD@ U�_D@ KVU `aU�KPCFENQHJ�J�U�O>ZDE�@`aUTJ�OHC�KPE�`aBDO>ZDU�GcE�C3W
U Y(UTO>BDCFEHGFKPQLKPO r  X�OHJdbcOHGFKPU KP_�UTGIbIOHJ�O>QHbIbcEHGcGIO(CFU�bIOH`aBD_�KPQHÅDU ] QHhD@ U�EPp5p�ELKRKPU�ZDEu@�BDCFE�GcE�J�KPENQ(CtKPUTbIOH@TO ] U�CFUT`aÅDOHCFGIU�Z(UGIBDE�GcE ] U�bIOH`aBDE�J%GIU�BDE�C�@TQLW
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O>bIOHJ�ZDU W
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UTGFKPENB�E�C#@TQ>GI_�Q�p�_�J�Y(UTOHJ�E ] BDEHC�@TQ>oD_�OLKPQ>C\E�@TQLKVU W
Q>QH@BDE�CFUTOHZDO>ZDU�ZD_�CFQLKPQ>J�E�@T@TQ�p�_�J�Y(UTOHJ�ENGFKPEHGIGIQ r  
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 ?AJdB�CFEHGIE�J�YDQ>ZDU�� Ê � @TEN`aOHZDQH@ U KPq>Z(U�E�@TEPY(UTOHJ�ENGcOHJ�OSoD_�E�@ @TENBDCFEPW
UTGFKPE>ZDQH@ @T^ QHbIbIO(CFZDO?AJ�KPEHCFbcOHJ�pgE�ZDEHCFQH@TENk Þ @T_�h(@ UTO m�n�n�Ü UTJd`aQLKPE�CFUTQ>Z(U�� Ê � r  ?AJdB�CFEHGIE�J�YDQ>ZDU�� Ê s ] @TENG\KPE�GIGcE>bIOHJ�bcO(CFZDEHCFQHJ�J�OSbIO(JdU @�ZDQLKPOHCFENZDU�@TQLW
OHCFO>@TE>`aOHZDQH@ U KPq>Z(UE�@TEPYDUTOHJ�E r  ?AJdQ(GIGcE�J�YDQ>ZDU�� Ê s ì2� Ê ��@ EN`dOHZDQH@ U KPq>Z(U�E�@TEPY(UTOHJ�ENGcOHJ�O>oD_%E�@ @TENBDCFELW
UTGFKPENQH@�BD_�J�KPO>l r [�ENZDQLKLE>EhD@ U�OHCFQHCFU�GIQHCFQHJ�J�OSbIOHJ%bIO(C\ZDQLKPE KPCFQSU @�ZDQLKPOHCFENZDU�@TQLW
OHCFOSENU�@TQLW
OHCFQLKPO(CFU�OLW�W�EHCFO>@TE>É�É r Ê
Ê r Z�E�U@TQLW
OHCFQLKPOHCFU�GFKPUTBD_D@TQHJ�KVUDU @�BDCFE�GcE�J�KPENQ(bIbcOHCFZ�O r  [�E>E�@TEPYDUTOHJDU�ZDOLW
CFQHJ�J�O>QIW�E�C\EN@T_�OHhDOSGIE�J�YDQ>B�CFE�hDUT_�ZDU Y(UTO>BDE�C�@TQ>GIUTbI_�CFEPYcYDQ>ZDE�@T@ ENB�E�C\GIOHJ�E ] @TQGIQH@ W
QHhD_�QHCFZDUTQ>ZDE�U�ÅDE�JDU�ENZDE�hD@ UDUT`aB(UTQHJ�KVU�E�ZaUTJd`aOHZ(O>ZDQ>hDQ(CFQHJ�KPUTCFENU @�J�OHCF`aQH@TENG\W
OH@ThDUT`aE�J�KPOZDE�@ @T^ QLKRKVU W�U KPq>@TQLW
OHCFQLKPU W
Q r  
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 ?AJzCFE�@TQLYDUTOHJ�ENQH@ @TENBDE�bI_�@ UTQ�CFU KPq>ZDE�U�CFUTGIbIjDU�BDCFE�GcE�J�KPU�JDE�U�GIEPKRKPO(CFU�ZDE�@ Í E�CtYDUTQHCFUTO>E>ZDE�@ Í _�CFUTGI`aO ] B�E�CU @�KPE�`aBDO>J�E�bcE�GcGIQHCFUTO>QH@T@TO>GFW
OH@ThDUT`aE�J�KPO>ZDE�@ @T^ QLKRKVU W
U KPq>BDCFOHB�CFUTQ>ZDE�@ @TQ>CFQHBDBDCFEHGIE�J�KPQHJ�YDQ>ZDE�U@TQLW
OHCFQLKPOHCFU�BDEHC�@TQ>GIUTbI_�CFEPY�YDQ ] OHhDJ�U�bIOH`aBDOHJ%E�J�KPENQIW�CFq>Q>ZDUTGIBDOHGIU YDUTOHJ�EN_�Jd`aQHGIGIUT`aO>ZDUÐá  i8l à O(CFE>QHJ�J�_�ENJ�E�@T@TENQLY(U E�J�ZDE>O>_�J�U KPq>BDCFOHZD_�KRKPU W
ENZDQ m�Ñ Q>l à ZDUTBDE�J�ZDE�J�KPUTÈ
 i Ü¥à O(CFE>QHJ�J�_�ENJ�E�@T@TENQLY(U E�J�ZDE>O>_�J�U KPq>BDCFOHZD_�KRKPU W
ENOH@ KPCFENU�l à ZDUTBDE�J�ZDE�J�KVU r  fHE�C�@TENQLYDUTE�J�ZDENGFKPQHhDUTOHJ�QH@ U(U @�`aOHJ�KPENO(CFE>ZDU�bI_�U�GIOHBDC\Q>E�^DCFUTBDCFOHB�OHCtYDUTOHJ�QLKPO>UTJdCFE�@TQLY(UTOHJ�ENQH@ @TQZD_�CFQLKPQ>ZDE�@�BDE�CFUTOHZDOSZDU�QHBDE�CtKP_�CFQSE>bcOH`a_�J�oD_�ENbcOHJz_�Jd`aU JDUT`aO>ZDU n OHCFE>QHJ�J�_�ENJ�E�@T@TENQLY(UTE�J�ZDEO>_�J�U KPQH^(BDCFOHZD_�KRKPU W
ENZDQ m%Ñ Q>l à ZDUTBDE�J�ZDE�J�KPU�ENZDU m kdOHC\ENQHJ�J�_�E>J�E�@T@TQ>QLY(UTE�JDZDENOS_�J�U KPQH^BDCFOHZD_�KRKPU W
ENOH@ KPCFENU�l à ZDUTBDE�J�ZDE�J�KPU r  fHE�C�@T^ E�GIBD@TEPKPQH`aE�J�KPOSZDE�hD@TUDQHZDE�`aBDUT`aE�J�KPU�BDCFEPW
UTGFKPU�Z(QHU�BD_�JcKVU�ÅDÏ ] bIÏ ] ZDÏ ] hDÏ ] UTÏ#E�Za@TÏ8ZDE�@ @T^ QHCtK r m�n
 r [�hDG r Ñ k Ñ ì n�Ü J�OHJ�W
UTE�J�EN_�KPU @ U YcYDQLKPONU @�BDCFE�ZDEPKRKPOa`aOHJ�KPE>OHC\E r  ?A@�`aOHJ�KPE>O(CFE>ZDU�bI_�U�GIOHBDCFQ>QHGIGcOHCFÅ�E ] p�UTJ�O>Q>bcOHJ�bIO(C\CFE�J�YDQ ] oD_�QHJ�KPOSbcOHJ�bIEHGIGcOSQH@ @TO>GFKPE�GIGcO�KPU KPOH@TOZDQHU�bIOHJ�KPCFQLKRKPU�O>QHbIbcOHCFZDU�bcOH@ @TEPKRKPU W�U�Z(UD@TQLW
OHCFO ] UTJdOHhDJ�U�GIE�ZDE>GFKPUTBD_D@TQLKVU r  
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Ù,Ø�ç,Ø}151 Õ ã Õ}ä�ä ãPØ�é�Ø}Ù(Ú Õ Ù Û(Õ�?A@CFQHBDBDC\E�GcE�J�KPQHJ�KPENBDEHC�@TQ>GIUTbI_�CFEPYcYDQSÝ>E�@TEPKRKPO>ZDUTCFEPKRKPQ(`aE�J�KPENZDQHU�@TQLW
OHCFQLKPO(CFU�QH@D@ OHC\O>UTJ�KPE�CFJ�OGIE�bcOHJ�ZDOS@TEN`aOHZDQH@TU KPq>Z(U�bL_�U�Q�@�BD_�JcKPO Ñ Q r  ?AJzbIOHJ�GIUTZDE�CFQLYDUTOHJ�ENZ�E�@T@TENBDQHCtKPUTbIOH@TQHCFU�BDE�bI_�@ U QHCFU KPQH^(Z(E�@ @TENUT`aBDCFE�GIE>UTJ�KPE�CFE�GcGIQLKPE>QH@ @T^ QHBDB(@ UTbIQLY(UTOHJ�EZDE�@�BDCFE�GcE�J�KPE>QHbIbcO(CFZDO ] B�E�C�U�CFUTGIBDEPKRKPU W�U�QH`aÅ(U KVU�Z(U�bIOH`aBDEPKLE�J�YDQ>ZDE�@�GIEPKRKLOHC\E Í E�CtYDUTQHCFUTO>ENZ�E�@GIEPKRKPO(C\E Í _�CFUTGI`aO ] UT@�CFQHBDBDCFE�GcE�J�KPQHJ�KPENBDEHC�@TQ>GIUTbI_�CFEPY�YDQ ] BDC\EPW
UTO>QHbcbIO(CFZDOSQ>@TU W
E�@ @TO�KPE�CFCFU KPOHCFUTQH@TEZDU�bIOH`aBDEPKPE�J�YDQ ] BD_%OH^(QHJ%bcj�E � EHGIGcE�C\ENZ�E�GIUThDJ�QLKPO>GcE�bcOHJ�ZDO>@TEN`dOHZDQH@ U KPq>Z(U�bI_�UDQH@�BD_�JcKPO Ñ Å r  
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 [�^ E�@TEPYDUTOHJ�ENGIU�GFW�OH@ThDENQ>GcbcCF_�KPUTJDUTO>GIE�hDC\EPKPO ] QHJ�bIj�E>B�E�C�bIQHJ�ZDUTZDQLKP_�CFENbcOHJ�bIO(CFC\EHJ�KVU r  | QHJ�J�O>ZDUTCFU KRKPO>QH@�W
OLKPO�KP_�KRKPUDUD@TQLW
OHCFQLKPO(CFU�J�OHJdUTJdBDCFOLW
Q>Q>@TUTÅDCFO>`aQLKPCFUTbIOH@TQ>bIj�E>BDCFEHGFKPUTJ�O>@TQN@TOHCFOQLKRKPU W�U KPq>J�Eu@ @TENGIE�ZDU�QLYDUTE�J�Z(QH@ U r  fHOHGcGIOHJ%OSE�GIGcEHCFE>E�@TEPKRKPU�KP_cKRKPUDUD@TQLW
OHCFQLKPOHCFU�UTJdGIE�CtW
U YDUTO>ENJ%OHJdUTJdBDCFOLW
Q>QH@T@TQ>ZDQLKVQ>ZDE�@T@TENE�@TEPY(UTOHJ�UQHZaE�bcbIEPYDUTOHJ�ENZ�E�U�@TQLW
OHCFQLKPOHCFU�Q�KPE�`aB�O>Z�EPKPEHCF`aUTJ�QLKPO ] ZDE�hD@TU�QHBDBDCFE�J�ZDUTGFKVU�ENZDE�U�@TQLW
OHCFQLKPOHCFU�bcOHJbIOHJ�KPCFQLKRKPOSZDU�p�OHCF`aQLYDUTOHJ�E>EN@TQLW
OHC\O r  ��UTGI_D@ KPE�CFq>E�@TEPKRKPO>UT@D@TQLW
OHCFQLKPOHC\ENbIj%ENQLW�CFQH^DOLKRKLE�J�_�KPO>UT@�`aQHhDh(UTOHC�J�_�`aE�C\O>ZDU�W
OLKLU�E�GIBDCFEHGIGIU ]BD_�CFbIj�E�^DQHÅDÅDUTQ>BDQHCtKPE�bIUTBDQLKPO>QH@T@TQ�W
OLKPQLY(UTOHJ�EN@TQ>`aQHhDhDUTOHCFQHJ�YDQ>GIE�`aBD@TUTbIENZDE�hD@ U�QLW
E�J�KPU�ZDUTCAU KRKPO r  fHCFUT`aQ>ZDE�@ @T^(E�@TEPYDUTOHJ�ENUD@TQLW
OHCFQLKLOHCFU�UTJdGIE�CtW
U YDUTO>J�OH`aUTJDE�CFQHJ�J�OSQH@�@TOHCFO>UTJ�KPE�CFJ�O>UT@DGIE�h�CFEPKPQ(CFUTO>ZDE�@GIE�hDhDUTO>E�@TEPKRKPO(CFQH@TE ] bIj%ENZ�OHBDO>@TOSGIBDOHhD@TUTO>ZDE�@ @TENGIbIj�E�ZDE>BDC\OLW�W�E�ZDEHCFQH^DQSCFE�ZDUThDE�C\ENUT@�W
E�CFÅDQH@TEZDE�@ @T^ E�@TEPYDUTOHJ�E r  M�OHBDUTQ>ZDE�@�W
E�CFÅDQH@TENGIQ(CFQH^�bIOHJ�GcE�hDJ�QLKPQ>ZDQH@�GIE�hDC\EPKPQ(C\UTO>ZDE�@�GIE�hDhDUTO>QH@ @TQ>Z(UTCFEPYDUTOHJ�ENQLYDUTE�J�ZDQH@TENEZDQ>oD_�E�GFKPQ�KLE�`aBDEHGFKPU W
QH`aE�J�KPENUTJ�W
UTQLKPQ>Q�@ @T^ É�CFhDQHJ�UTGI`aONBDQ(CFU KPEPKPUTbIO>BDCFOLW
UTJ�bIUTQ�@ ENbIj%ENB�CFOLWHW
E�Z�EHCFqH^QHZaUTGIbICFU W
E�C\ENUT@�J�OH`SUTJ�QLKVU W�O>UTJd_�J�^ QHBDBDOHGIU KPQN@ UTGFKPQ r  [�^ EHGIU KPO>ZDE�@T@TQ�W
OLKPQLYDUTOHJ�ENGIQHCFQH^DbIOH`a_�J�UTbIQLKPO>Q�KP_�KRKPU�UD@TQLW
OHCFQLKPO(CFU ] Q>bI_�CFQSZDE�@�GcE�hDC\EPKPQHCFUTO>Z�E�@GIE�hDhDUTO>E>ZDE�@�ZDQLKPOHC\ENZDU�@TQPW
OHC\O ] `aE�ZDUTQHJ�KPENQLp5p�UTGIGIUTOHJ�ENUTJd@ _�OHhDO>QHbcbIEHGIGIUTÅDU @TENQ�KP_�KRKVU r  ?A@�CFQHBDBDC\E�GcE�J�KPQHJ�KPENB�E�C�@TQ>GIUTbI_�CFEPYcYDQ>ZD_�C\E�CFqSUTJdbIQHCFU bIQ>ldQHJ�J�U�E�ZaEH^DCFUTE�@TE�hDh(UTÅ(U @TE r Ê bIQHZD_�KPO�KPQH@TEBDE�CFUTOHZDO ] @TO>GFKPEHGIGcO>`aQHJ�KLE�C\CFqSbIOH`a_�J�oD_�EN@TE>GI_�ENB�CFEHCFOHhDQLKPU W
E ] UTJ�W
UTQ>BDCFOLW�W
UTGIO(CFUTQ ] p�UTJ�OQH@ @T^ E�J�KPCFQLKPQ>UTJdbIQHCFUTbIQ>ZDE�@�J�_�OLW
OSCFQHBDBDC\E�GcE�J�KPQHJ�KPE>E>bIOH`a_�J�oD_�ENJ%OHJdOH@ KPCFE>GcEHGIGIQHJ�KPQ>hDUTOHCFJ�UZDQH@ @TQ>GIbIQHZDE�J�YDQ r  
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 ?�CFQHBDBDC\E�GcE�J�KPQHJ�KPU�KPE�CFCFU KPOHC\UTQ�@ U�BDE�C�@TQ>GIUTbI_�CFEPYcYDQ>GIQHCFQ(J�J�O>ZDE�GIUThDJ�QLKPU�bIOHJ�h(UT_�J�KPQ�`aE�J�KPENZDQH@T@TEÉ�É r Ê
Ê r Z�E�U�@TQLW
OHCFQLKPOHCFU�GFKPUTBD_�@TQ�J�KVUDU @�BDCFE�GcE�J�KPENQ(bIbcOHC\ZDO>E�pgOHCF`aQH@T`aE�J�KPE>bIOH`a_%J�UTbIQLKVUQH@ @TÆ OHCFhDQHJ�UTGI`aO>BDQHCFU KPEPKPUTbIO>BDCFOLW
UTJ�bIUTQ�@TE r  Ç @ U�QHGIBDUTCFQHJ�KVU�ZDEPW
OHJ�OSE�GcGcE�C\ENUTJdBDOHGIGcE�GcGIOSZDU�QHZDE�hD_�QLKPENbcOHJ�OHGcbIE�J�Y�ENOSbcOH`dBDCFOLW
QLKLEE�GIB�E�CFUTE�J�YDENJ%E�@�GIEPKRKPO(CFE r  [�^ É#CFhDQHJ�UTGI`aO>BDQHCFU KPEPKPUTbIOSBDCFOLW
UTJ�bIUTQ�@TENCFQLKPU p�UTbIj�E�CFq>bcOHJdBDC\OHBDCFUTQ>ZDE�@TUTÅDE�CFQ>@TQ>Z(E�GIUThDJ�QLY(UTOHJ�ENZDE�@CFQHBDBDC\E�GcE�J�KPQHJ�KPENBDEHC�@TQ>GIUTbI_�CFEPYcYDQSENhD@TU�QHGIGIE�hDJ�EHCFqShD@ U�QH`aÅ(U KVU�Z(U�bIOH`aBDEPKPE�J�Y�Q r  Ê _�bIbIEHGIGIU W
QH`aE�J�KPE>@T^ É�CFhDQ(J�UTGI`aO>BDQHCFU KPEPKPUTbIO>BDCFOLW
UTJ�bIUTQ�@TENbIOH`a_�J�UTbIj�E�CFQH^(QH@�ZDQLKPOHC\ENZDU�@TQLW
OHCFO ]bIj�ENQSGI_�Q�W�OH@ KPQ>@TO>bIOH`a_�J�UTbIj�E�CFQH^(QHU�@TQLW
OHCFQLKPOHCFU ] UT@DJ�OH`aUTJ�QLKVU W
O>ZDE�@�CFQHBDBDCFEHGIEHJ�KPQHJ�KPENBDE�C�@TQGIUTbI_�CFEPYcYDQ

�

ZDEHGIUThDJ�QLKPO r  ?�CFQHBDBDC\E�GcE�J�KPQHJ�KPU�ZDE�@ @TQ>GLU bI_�CFEPYcYDQ>Z�E�GIUThDJ�QLKPU�ZDOLW
CFQHJ�J�O>BDQHCtKPEHbIUTBDQHCFE>OHÅDÅD@ UThDQLKVOHCFUTQH`aE�J�KPENQHZUTJDU Y(UTQLKVU W
E p�O(CF`aQLKPU W
ENhDEHGFKLU KPENO>UTJ�Z(UTbIQLKPENZDQH@ @T^ É�CFhDQHJ�U GI`aO>BDQ(CFU KPEPKPUTbIO>BDCFOIW
UTJ�bIUTQ�@TE r  ?A@�CFQHBDBDC\E�GcE�J�KPQHJ�KPENZ�E�@ @TQ>GIUTbI_�CFEPYcYDQ>ZDEHGIUThDJ�QLKPO>ZD_�CFE�CFQ(^(UTJdbIQHCFUTbIQ�KPC\ENQHJ�J�U�E�ZaE�^DCFUTZDE�GIUThDJ�QHÅ(U @TE r  
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 ?AJzCFE�@TQLYDUTOHJ�ENQH@ @TENBDE�bI_�@ UTQ�CFU KPQH^(ZDE�U�CFUTGIbIj�U�BDCFE�GIE�J�KPU�J�E�U�GIEPKRKPO(CFU�ZDE�@ Í E�CtYDUTQHCFUTO>E>ZDE�@ Í _�CFUTGI`aO ] �BDE�C�UT@�KPE�`aBDO>J�EHbIEHGIGIQ(CFUTO>QH@ @TO>GFW
OH@ThDUT`aE�J�KPO>ZDE�@ @TQ>QLKÐKPU W�U KPq>BDCFOHBDCFUTQ>ZDU�CFQHBDBDCFE�GcE�J�KPQHJ�KPENBDEHC�@TQGIUTbI_�CFEPYcYDQ>ZDE�U�@TQLW
OHCFQLKPO(CFU�QLW
CFq>QSZDUTGIBDOHGIU Y(UTOHJ�E
á
 i m kdO(CFE>QHJ�J�_�ENUTJdQLY(UTE�J�ZDE p�UTJ�O>Q Ò ZDUTBDE�J�ZDE�J�KPUTÈ

 i m�Ñ O(CFE>QHJ�J�_�ENUTJdQLY(UTE�J�ZDENZDQ Ñ Q m�à ZDUTBDE�J�ZDE�J�KPU È
 i8k Ü O(CFE>QHJ�J�_�ENUTJdQLY(UTE�J�ZDENZDQ m�m Q m�Ò ZDUTBDE�J�ZDE�J�KPU r  fHE�C�@TENQLYDUTE�J�ZDENGFKPQHhDUTOHJ�QH@ UDU @�`aOHJ�KPENO(CFE>ZDU�bI_�U�GIOHBDC\Q>Ý>CFUTBDCFOHBDO(CtYDUTOHJ�QLKPO>UTJdCFEH@TQLY(UTOHJ�ENQH@ @TQZD_�CFQLKPQ>ZDE�@�BDE�CFUTOHZDOSZDU�QHBDE�CtKP_�CFQSE>bcOH`a_�J�oD_�ENbcOHJz_�Jd`aU JDUT`aO>ZDU Ü OHCFE>QHJ�J�_�ENJ�E�@T@TENQLY(UTE�J�ZDEp�UTJ�O>Q Ò ZDUTBDE�J�ZDE�J�KPU È8Z(U Ò OHC\ENQHJ�J�_�E>J�E�@T@TENQLY(UTE�J�ZDENZDQ Ñ Q m�à ZDUTBDE�J�ZDE�J�KPUTÈ#ZDU Þ OHCFE>QHJ�J�_�E



J�E�@ @TENQLYDUTE�J�ZDENZDQ m�m Q m%Ò ZDUTBDE�J�ZDE�J�KVU r  fHE�C�@T^ E�GIBD@TEPKPQH`aE�J�KPOSZDE�hD@TUDQHZDE�`aBDUT`aE�J�KPU�BDCFEPW
UTGFKPU�Z(QHU�BD_�JcKVU�ÅDÏ ] bIÏ ] ZDÏ ] hDÏ ] UTÏ#E�Za@TÏ8ZDE�@ @T^ QHCtK r m�n
 r [�hDG r Ñ k Ñ ì n�Ü J�OHJ�W
UTE�J�EN_�KPU @ U YcYDQLKPONU @�BDCFE�ZDEPKRKPOa`aOHJ�KPE>OHC\E  ?A@�`aOHJ�KPE>O(CFE>ZDU�bI_�U�GIOHBDCFQ>QHGIGcOHCFÅ�E ] p�UTJ�O>Q>bcOHJ�bIO(C\CFE�J�YDQ ] oD_�QHJ�KPOSbcOHJ�bIEHGIGcOSQH@ @TO>GFKPE�GIGcO�KPU KPOH@TOZDQHU�bIOHJ�KPCFQLKRKPU�O>QHbIbcOHCFZDU�bcOH@ @TEPKRKPU W�U�Z(UD@TQLW
OHCFO ] UTJdOHhDJ�U�GIE�ZDE>GFKPUTBD_D@TQLKVU r  
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 X�E�@T@TENQLY(UTE�J�ZDENGFKPQHhDUTOHJ�QH@ UD@TENE�@TEPYDUTOHJDU�QLW�W
E�C\CFQHJ�J�OSEHJ�KPCFO>l à hDUTOHCFJ�U�ZDQH@ @T^ QHBDE�CtKP_�CFQ r  fHOHGcGIOHJ%OSE�GIGcEHCFE>bIQHJ�ZDUTZDQLKPU�BDE�C�@T^ E�@TEPYDUTOHJ�ENZDE�@�CFQHBDBDCFEHGIE�J�KPQHJ�KPENZ�E�@T@TQ>GLUTbI_�CFEPY�YDQ>UD@TQLW
OHCFQLKPO(CFUGFKPQHhDUTOHJ�Q�@ UDU @�bI_�U�bIOHJ�KPCFQLKRKPO>ZDU�@TQLW
OHCFO>B�CFELW
E�ZDQ ] QH@T@TQNZDQLKPQ>ZDU�GFW
OH@ThDUT`aE�J�KPO>ZDE�@ @TENE�@TEPYDUTOHJDU ] _�J�QZD_�CFQLKPQ>C\E�GIUTZD_�Q>J�OHJdUTJ�p�E�CFUTOHCFENQ�KLCFE>`aEHGIU r  Ç @ U�E�@TEPKRKVU�bIj�E W�E�J�hDQHJ�O>J%_�OLW
QH`aE�J�KLENQHGcGI_�J�KPU�J�E�@ @ QNGFKPQHhDUTOHJ�ENGI_�bcbIEHGIGIU W
Q>QH@ @ Q>E�@TEPYDUTOHJ�E ]CFUTQHGIGI_�`aOHJ�O�KPQH@TENbcQHCFUTbIQ>GcE�`aBDC\E>bIj�E>GI_�GIGIUTGFKPQHJ�O>U�CFE�oD_�UTGIU KVU�Z(UT`aE�J�GIUTOHJ�Q�@ U r  
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 M�OHJdCFU p�EHCFUT`aE�J�KPO>QH@T@TENQLKRKPCFUTÅD_cY(UTOHJDU�ZDE�@�CFQHBDBDCFEHGIE�J�KPQ(J�KPENBDEHC�@TQ>GIUTbI_�CFEPYcYDQ ] @TQ>bI_�U�Z(UTGIbIUTB(@ U J�Q@TE�hDQ�@TENÝ>bIOHJ�KPE�J�_�KPQ>QH@T@T^ QHCtK r m�n ZDE�@�
 r [�hDG Ñ k Ñ ì n�Ü ] @TENfHQ(CtKPU�bIOHJ�bcOHCFZDQHJ�OSGI_�@T@TE£GIE�hD_%E�J�KPUUTJ�Z(UTbIQLY(UTOHJDU r  
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 ?AJdQHBDBD@TUTbIQLY(UTOHJ�ENZDE�@ @T^ QHCtK r m�n ] bcOH`a`aQ m ] @TEPKRKPE�C\E>E�Ï8E�Z!p�Ï+ZDE�@�
 r [�hDG r Ñ k Ñ ì n�Ü ] U @CFQHBDBDC\E�GcE�J�KPQHJ�KPENj�Q>ZDUTCFU KRKVO>ZDU�CFUTbIEPW
EHC\E
�

@TENUTJ�p�OHCF`aQLY�UTOHJDU�EN@TQ>ZDOHbI_�`aE�J�KPQLYDUTOHJ�ENQLYDUTE�J�ZDQH@TENU W�UBDCFEPW
UTGFKPQ>B�E�C�UT@�B(UTÌdBDCFOLp�UTbI_�O>EHGIBD@TEPKPQH`aE�J�KPO>Z�E�@ @T^ U J�bIQHCFUTbIO r  ?A@�CFQHBDBDC\E�GcE�J�KPQHJ�KPENBD_��SbcOHJ�GI_�@ KPQHCFENU @�ZDOHbI_�`aE�J�KPOaZDU�W
Q�@T_�KPQLY(UTOHJ�ENZDE�U�CFUTGIbIj�UDZDU�bI_DU�Q�@ @T^(QHCtK r Ü ]bIOH`a`aQ>k ] bI_%GFKPOHZDU KPO>BDC\EHGIGIOS@T^ QLYDUTE�J�ZDQ ] @TQHZ(ZDOLW
ENB�CFELW
UTGFKPO r  
�U�KPQ�@ U�ZDQLKVU�ENZDE�U�BDCFOHbcEHGIGcU�BDCFOHZD_�KRKVU W
U�Z(U�bI_DU�GIUTQ>`aE�GIGIOSO�W�E�J�hDQ>bcOH`a_�J�oD_�E>Q>bIOHJ%OHGcbIE�J�YDQ ] UT@CFQHBDBDC\E�GcE�J�KPQHJ�KPE>Ý KPE�J�_�KPOSQ�p�Q(CFJ�EN_�Jd_�GcO>GFKLC\EPKRKPQH`aE�J�KPE>bIOHJ�J�EHGIGcO>QH@�BDCFOHB�CFUTO>UTJ�bIQHCFUTbIO ] J�E�@CFUTGIBDEPKRKPO>Z�E�@�GIE�hDC\EPKPOSQLYDUTE�J�ZDQH@TE r  ?A@�ZDQLKPOHC\ENZDU�@TQLW
OHCFOSbcOHJ�GI_�@ KPQNU @�CFQHBDBDCFE�GcE�J�KPQHJ�KPENB�E�C�@TQ>GIUTbI_�CFEPYcYDQ>GI_�KP_�KRKPU�h(@ UDEPW�E�J�KPU�BDE�C�UoD_�QH@ UD@TQ>Z(UTGIbLUTB(@ UTJ�QN@TE�hDUTGL@TQPKPU W
Q>BDCFEPW
E�Z�EN_�JdUTJ�KPE�CtW�EHJ�KPO>bIOHJ%GI_�@ KVU W
O>ZDE�@ @TO>GFKPEHGcGIO r  ?A@�W
EHCFÅDQH@TENZDE�@T@TQ>bIOHJ�GI_�@ KPQPYDUTOHJ�ENZDEPW
E>CFUTBDOHCtKPQ(CFE>@TENOHGIGcEHCtW
QLYDUTOHJ�U�EN@TENBDCFOHBDO(G\KPE pgOHCF`a_�@TQLKPENZDQH@CFQHBDBDC\E�GcE�J�KPQHJ�KPENBDEHC�@TQ>GIUTbI_�CFEPYcYDQ r  ?A@�CFQHBDBDC\E�GcE�J�KPQHJ�KPENB�E�C�@TQ>GIUTbI_�CFEPYcYDQ ] QSbcOHJ�p�EHCF`aQSZDE�@ @T^ QLW�W
E�J�_�KPQ>bcOHJ�GI_�@ KPQLY(U OHJ�E ] QHBDBDOHJ�E>@TQBDCFOHB�CFUTQ�p�UTCF`aQ>GI_�@�W
E�CFÅDQH@TENZ�E�@ @TQ>GFKPE�GIGIQ r  ?A@�CFQHBDBDC\E�GcE�J�KPQHJ�KPENB�E�C�@TQ>GIUTbI_�CFEPYcYDQ>J�E�@T@T^ E�GIBD@TEPKPQH`aE�J�KPO>Z�E�@ @TENBDCFOHB�CFUTE p�_�J�YDUTOHJ�U�EN@TQHZDZDOLW
ENGcEJ�ENCFQIW�W
UTGIUD@TQ>J�E�bIE�GcGIU KPQH^ ] _�KVU @ U YcYDQ>h(@ U�GFKPE�GIGIU�@TOHbIQH@ U�bLj�EN@T^ QLYDUTE�J�ZDQ>j�Q>ZDE�GFKPUTJ�QLKVO>QH@T@TE�� Ê s ì2� Ê � r  
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 ?A@�ZDUTCAU KRKPO>ZDU�QHbIbIE�GcGIO>QHU�@T_DOHhDj�U�Z(UD@TQLW
OHCFOSZDELW
E>EHGIGcEHCFE>EHGIEHCFbIU KPQLKPO>J�E�@�CFUTGIBDEPKRKPO>ZDE�@T@TENE�GIUThDE�J�YDEOHCFhDQHJ�U YcYDQLKVU W
ENENB�CFOHZD_�KRKPU W
E>ENZ�E�@�GIE�h�CFEPKLO>UT`aBDCFE�J%ZDU KPOHCFUTQ�@TENbIOHJd@TEN@ UT`SU KPQLY(UTO�J�U�BDCFEPW
UTGFKPENZDQH@ @TQ@TE�hDhDE r  ?A@�CFQHBDBDC\E�GcE�J�KPQHJ�KPENB�E�C�@TQ>GIUTbI_�CFEPYcYDQSE�@TEPKRKPO>ZDUTCFEPKRKPQH`aE�J�KPENZDQHU�@TQLW
OHCFQLKPO(CFU�QH@ @T^ U J�KPE�CFJ�OZDE�@ @T^ QLY(UTE�J�ZDQ ] ZDEPW�E>GIE�hDJ%QH@TQHCFENQH@�ZDQLKPOHCFE>ZDU�@TQLW
OHCFO ] bcOHJd_�JdBDC\E�QLW�W
UTGIO>ZDU�QH@ `aE�J�O>kzhDUTOHCFJ�U@TQLW
OHCFQLKPU W�U ] @TE W
UTGLU KPENbIj�ENUTJ�KPE�J�ZDENELp5pgEPKRKP_�QHCFE>J�E�U�@T_DOHhDj�U�Z(UD@TQLW
OHCFO r  [�OSGFKPEHGIGcO
�

ZD_�CFQHJ�KLEN@TE W
UTGIU KPENbIj�ENELp5pgEPKRKP_�E�CFqSJ�E�U�@T_DOHhDj�U�Z(UD@TQLW
OHCFO ] � GIQHCFQ(^(QHbcbcOH`aBDQHhDJ�QLKPO>B�E�CCFQHhDUTOHJ�U�OHCFhDQHJ�U YcYDQLKVU W
ENE>BDCFOHZD_�KRKPU W
ENZDQH@�CFE�GIB�OHJ�GIQ(ÅDU @TENZDE�@�GIE�CtW
U YDUTO>O>ZDQ>BDEHCFGcOHJ�Q>ZDE�@TE�hDQLKPQ r  ?A@�CFQHBDBDC\E�GcE�J�KPQHJ�KPENB�E�C�@TQ>GIUTbI_�CFEPYcYDQ ] Z�E�GIUThDJ�QLKPO>J�EH@ @T^ QH`aÅ(U KPO>ZDE�@ @T^ É�CFhDQHJ�UTGI`aO>BDQHCFU KPEPKPUTbIOBDCFOLW
UTJ�bIUTQ�@TE ] ZDEPW�E>GIE�hDJ�QH@TQHCFE>QH@�ZDQLKPOHCFE>ZDU�@TQLW
OHCFO ] bIOHJd_�JdBDC\E�QLWHW
UTGIO>ZDU�QH@T`SE�J�O Þ hDUTOHCFJ�U ] @TEW
UTGLU KPENbIj�ENUTJ�KPE�J�ZDE>EPp5pgEPKRKL_�QHCFENJ%E�U�@ _�OHhDj�U�Z(UD@TQLW
OHCFO r  [�OSGFKPEHGIGcO ] � ZD_�CFQHJ�KLE£@TE W
UTGcU KPENbIj�ENELp5pgEPKRKP_�E�CFQ(^(J�E�U � @T_DOHhDj�U�Z(UD@TQLW
OHCFO ] GIQHCFq>ZDU�J�OHCF`aQQHbIbIO(`aBDQHhDJ�QLKPO>ZDQ>_�JzE�GcBDOHJ�E�J�KPENZ�E�@T@T^ s GIGIOHbIUTQLY(UTOHJ�ENZDQLKPO(CFUTQH@TENbIOH`aBDEPKLE�J�KPE>BDE�C�KLE�C\CFU KPOHCFUTO r  
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 [�QHZDZDOLW�ENUT@�
 r [�hDG Ñ k Ñ ì n�Ü BDCFELW
E�Z�ENQSbIQ(CFUTbIO>ZDE�@�ZDQIKPOHC\ENZDU�@TQLW
OHCFO>@TQ>bcOHJ�GI_�@ KVQLYDUTOHJ�ENZDE�@CFQHBDBDC\E�GcE�J�KPQHJ�KPENZDE�U�@TQLW
OHCFQLKPO(CFU�BDE�C�@TQ>GIUTbI_�CFEPYcYDQ ] o�_�E�GFKPQ>Z�EPW�ENEHGIGcEHCFE>EPp�p�EPKRKL_�QLKPQ>UTJd`aOHZDO>ZDQ



hDQHCFQHJ�KPUTCFEN@TQ>GI_�Q>EPp�p�EPKRKPU W
U KPq r  ?A@�CFQHBDBDC\E�GcE�J�KPQHJ�KPENB�E�C�@TQ>GIUTbI_�CFEPYcYDQ ] UTJdOHbcbIQHGIUTOHJ�E>ZDE�@ @TQ>bIOHJ�GI_�@ KPQLY(UTOHJ�E ] j�Q�pgQHbIOH@ KPq>ZDUp�OHC\`a_�@TQHCFENBDC\OHBDCFUTENB�CFOHB�O(GFKPE>ENB�CFOHB�CFUTENOHBDUTJ�UTOHJDU ] JDOHJ�W
UTJ�bIOH@TQHJ�KVU�BDE�C�U @�ZDQLKPOHCFE>ZDUD@TQLW
OHC\O ] UTJOHCFZDUTJ�ENQH@ @TENOHB�E�CFQLYDUTOHJ�U�QLY(UTE�J�ZDQ�@ UDUTJdbIOHCFGcOSO>UTJ�W
UTQNZDU�ZDEPp�UTJDU Y(UTOHJ�E r  ?A@�CFQHBDBDC\E�GcE�J�KPQHJ�KPE>Ý KLE�J�_�KPO>Q>bcOHJ�KPC\OLp�UTCF`aQHC\E ] UTJdO(hDJ�U�bIQHGIO ] UT@�W
E�CFÅDQH@TENZDE�@T@T^ QLW�W
E�J�_�KPQbIOHJ�GI_�@ KPQLY(UTOHJ�E r  ?AJdB�CFEHGIE�J�YDQ>Z�E�@�CFQHBDBDC\E�GcE�J�KPQHJ�KPENZDEHGIUThDJ�QLKPO>J�E�@ @T^ QH`aÅDU KPO>ZDE�@ @T^ É�CFhDQHJ�UTGI`aO>BDQHCFU KPEPKPUTbIOBDCFOLW
UTJ�bIUTQ�@TENhD@ U�QHZDE�`aBDUT`SE�J�KPUDUTJdbIQHBDO>QHU�ZDQLKPOHCFU�ZDUD@ QLW
O(CFO ] BDC\EPW
UTGFKPU�ZDQ�@ @TENJ�OHC\`aE W
UThDE�J�KPUDUTJKPE�`aQ>ZDU�bIOHJ�GI_�@ KPQLY(UTOHJ�ENZDE�@�CFQHBDBDCFEHGcE�J�KPQHJ�KPENZDE�U�@TQPW
OHC\QLKPO(CFU�BDE�C�@TQ>GIUTbI_�CFEPYcYDQ ] W�E�J�hDOHJ�O>Q(GIGcOH@ KVUJ�E�@ @TQ>GIE�ZDENZ�E�@T@T^ É�CFhDQHJ�UTGL`aO>BDQHCFU KPEPKPUTbIO>BDC\OLW
UTJ�bIUTQ�@ E ]�r BDEHC�UT@�KPCFQH`SU KPENZDE�@T@T^ s GLGIOHbIUTQLYDUTOHJ�EZDQLKPOHCFUTQH@TE r  
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 s U�GIE�J�GIU�ZDE�@ @TQN@TEPKRKPE�CFQSE�Ï ] ZDE�@�bIOH`a`aQ m ZDE�@T@T^ QHCtK r m�n ] ZDE�@�
 r [�h�G Ñ k Ñ ì n�Ü ] UT@�CFQHBDBDCFEHGIE�J�KPQHJ�KPEBDE�C�@TQ>GIUTbI_�CFEPYcYDQ>j�Q>ZDUTCFU KRKVO>ZDU�CFUTbIEPW
EHC\EN@TENUTJ�p�OHCF`aQLY�UTOHJDU�ENZDU�bIOHJ�GI_�@ KPQHCFEN@TQ>ZDOHbI_�`aE�J�KPQLYDUTOHJ�EQLYDUTE�J�ZDQ�@TENU J�E�CFE�J�KLEN@TQ�W
QH@ _�KPQLY(UTOHJ�ENZDE�U�CFUTGIbIj�U�EN@TEN`aUTGI_�CFENZDU�BDCFEPW�E�J�YDUTOHJ�ENC\E�@TQLKVU W
E ] J�OHJ�bIj%ÝoD_�E�@ @TENUTJ�E�CFE�J�KPUD@TENGIOHGFKPQHJ�YDENE>U�BDCFE�BDQ(CFQLKPU�BDE�CFUTbIOH@TOHGIU ] @TQHZDZDOLW
ENUT`aB(UTE�hDQLKPU ] @TEN`aQHbIbIj�UTJ�E ] hD@TUUT`aB(UTQHJcKVU ] @T^ OHCFhDQHJ�U YIYDQLY(UTOHJDE>ENhD@TU�QH`aÅ(UTE�J�KVU�Z(UD@TQLW
OHC\O ] hD@TUDUTJ�p�OHCtKP_�JDU�EN@TEN`aQH@TQPKRKPUTEBDCFOLpgE�GcGIUTOHJ�QH@ U r  ?A@�CFQHBDBDC\E�GcE�J�KPQHJ�KPE ] CFUTbIEPW�_�KPEN@TENJ�OLKPU Y(UTENEN@TENUTJ�p�OHC\`aQLYDUTOHJDU�Z(U�bI_DU�QH@�bIOH`a`aQ m ] Ý KPE�J�_�KPOSQp�QHCFJ�E>_�Jd_�GIOSGFKPC\EPKRKPQH`aE�J�KPENbcOHJ�J�E�GcGIOSQH@ @TQ>GI_�Q�p�_�J�YDUTOHJ�ENENJ�E�@�BDUTE�J�O>CFUTGIBDEPKRKLO>ZDE�@�GcE�hDC\EPKPOQLYDUTE�J�ZDQ�@TE r  
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 ?AJ�KP_�KRKPUDU�bIQHGIU�U JdbI_�U�_DJdbIOH`aBDOHJ%E�J�KPEN@TQ>CFQHBDBDC\E�GcEHJ�KPQHJ�YDQ>BDE�C�@TQ>GIUTbI_�CFEPYcYDQ ] BDE�C�GFW�OH@ThDE�C\EN@TEGI_�E>GIBDEHbIU p�UTbIj�E p�_�J�Y(UTOHJDU ] ZDE�ÅDÅDQ>UTJ�KPE�CFC\OH`aBDEHCFE>@TQ>BDCFOHB�CFUTQ>QLKRKVU W
U KPq>@TQLW
OHCFQLKPU W
Q ] ZDOLW�CFq>ZDQ(CFJ�EBDCFEPW�E�J�KPU W
O>QLW�W
UTGIOSQH@ @T^ UT`SBDCFEHGIQ ] QH@T`aE�J�O>kzhDUTOHCFJ�UD@ QLW
O(CFQLKPU W�U�BDCFUT`aQ ] p�UTCF`aQHJ�Z(O>_�J�Q>QHBDBDO(GIU KPQGIbIj�E�ZDQSBDEHCF`aEHGIGIU�QH@�p�U J�ENZDU�bIOHJ�GIE�J�KPUTCFENUT@�bIOH`aBD_�KPO>ZDE�@T@TENOHCFE>_�KPU @ U YIYDQLKPE r  
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 s @�p\UTJ�ENZDU�bIOHJ�GIE�J�KPUTCFENQHU�bIOH`aBDOHJ%E�J�KPUD@TQ>CFQHBDBDCFEHGIE�J�KPQHJ�YDQ>ZDE�UD@TQLW
OHCFQLKPO(CFU�BDE�C#@TQ>GIUTbI_�CFEPYcYDQ@T^ QHbIoD_DUTGIU Y(UTOHJ�ENZDE�@T@TENbIOHJ�O(GIbIE�J�Y�ENUTJd`aQLKPE�CFUTQ>ZDU�GIUTbL_�CFEPYcYDQSENGIQH@T_�KPENGI_�U�@T_�OHh(j�U�Z(UD@TQLW
OHCFO ] BDEHC_�JdbIOHC\C\EPKRKPOSE�GcE�C\bIU Y(UTO>ZDE�U�bIOH`aBDU KPUD@TOHCFO>QLp�p�UTZDQLKVU�ZDQ�@(
 r [�h�G Ñ k Ñ ì n�Ü ] GIU�GFKPQHÅDU @ U GIbIE>oD_�QHJ�KPOGIE�hD_�E
á
 i8U @�CFQHBDBDCFE�GcE�J�KPQHJ�KPENZ�E�@ @TQNGIUTbI_�CFEPYcYDQ>j�Q>ZDUTCFU KRKPO>QH@ @TQ p�O(CF`aQLYDUTOHJ�ENBDC\EPW
UTGFKPQ>QH@T@T^ QHCtK r m�n ] bIOH`a`dQ m ] @TEPKRK rhDÏ8ZDE�@�
 r @ThDG r Ñ k Ñ ì n�Ü È  i8@TQ�p�OHCF`aQLYDUTOHJ�ENJ�OHJdBD_��SbIOH`aB�OHCtKPQ(C\ENOHJ%E�CFU�EHbIOHJ%OH`aUTbIU�Q>bIQHCFUTbIO>ZDE�@�CFQHBDBDC\E�GcE�J�KPQHJ�KPENZDE�@T@TQGIUTbI_�CFEPYcYDQ>E>GIU�GFW
OH@ThDEN`dEHZDUTQHJcKPENBDEHCF`aEHGIGIU�CFEPKLCFUTÅD_DU KPU�QHhDh(UT_DJ�KVU W�U�CFUTGIBDEPKRKPO>Q>o�_�E�@ @ U�h(UTq>BDCFEPW
UTGFKPU�BDE�C�@TQGI_�Q>QLKRKPU W�U KPqHÈ

 i,KPQH@TE p�OHCF`aQLYDUTOHJ�ENZ�EPW�E>BDCFEPW�E�Z�E�C\E>bIOHJzGIBDEHbIU p�UTbIO>CFU p�E�CFUT`aE�J�KPO>QHU�GIEPKRKLOHCFU�UTJ�KVE�C\E�GcGIQLK��8_�JdBDCFOHh�CFQH`a`aQZDU�l�kdOHCFE
� � � �

ZDEPW�E>bIOH`dBDCFE�J�ZDEHC\E
á
 ¶ bcOHJ�OHGcbIE�J�Y�ENhDE�J%E�CFQH@TU�GI_�hD@ U�OHÅDÅ(@ UThDjDU�ENZ(UTCFU KRKVU�BDCFEPW
UTGFKVU�ZDQ�@ @TQ>J�OHCF`aQLKPU W
Q  ¶ bcOHJ�OHGcbIE�J�Y�E pgOHJ�ZDQH`aE�J�KLQH@ U�GI_DU�CFUTGIbIjDU�ENGI_�@ @TENC\E�@TQLKVU W
EN`aUTGI_�CFENZDU�BDCFEPW�E�J�YDUTOHJ�ENE>BDC\OLKPEPYDUTOHJ�E  ¶ `aEPKLOHZDOH@TOHhDUTENGI_�@ @TQ�W
QH@T_cKPQLYDUTOHJ�ENZDE�@�CFUTGIbIjDUTO  ¶ `aEPKLOHZDOH@TOHhDUTEN`aUTJDUT`aENZDUDbIOH`a_�J�UTbIQLYDUTOHJ�E  i8U�bIOHCFGIU�ZDU�p�OHCF`aQLYDUTOHJ�ENGcOHJ�OSOHCFhDQHJ�U YcYDQLKVU�ZDQ�@ @T^ É�CFh�QHJ�UTGI`aO>BDQHCFU KPEPKPUTbIO>BDCFOLW
UTJ�bIUTQ�@TENO>UTJdbIOH@T@TQHÅDOHCFQLYDUTOHJ�EbIOHJd@TO>GFKLE�GcGIO r   [�E>OHC\ENZDU�bI_�U�GIOHBDCFQSQHGcGIO(CFÅDOHJ�O ] p�UTJ�O>QSbIOHJ�bcOHC\C\E�J�YDQ ] oD_�QHJ�KPO>bcOHJ�bcE�GIGcO>QH@T@TO>GFKPE�GcGIO�KPU KPOH@TO>ZDQ�UbIOHJ�KPCFQLKRKPU�O>QHbcbIO(CFZDU�bIOH@T@TEPKÐKPU W�U�Z(UD@TQLW
OHCFOSUTJdOHhDJ�U�GIE�ZDENGFKPUTBD_�@TQPKVU r  Ê OHJ�O�pgQLKRKPU�GIQH@ W�U ] Q�U�p�UTJDU�Z(E�@�BDCFE�GcE�J�KPE>QHCtKPUTbIOH@TO ] U�bIO(CFGIU�ZDU�p�OHCF`aQLYDUTOHJ�ENO(CFhDQHJ�U YcYDQLKVUQHJ�KPE�bIE�Z�E�J�KPE�`dE�J�KPENQH@T@TQ>GFKPUTBD_D@TQ>ZDEu@�BDCFE�GcE�J�KPE>QHbIbcOHCFZ�O ] BD_�C\bIj�EH^DCFUTGIBDOHJ�ZDE�J�KPU�Q�U�CFE�oD_�UTGLU KVU�GI_UTJ�Z(UTbIQLKVU r  
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 fHE�C�hD@ U�QHZDZDEPKRKPU�Q�U�W
U ZDE�OLKPEHCF`aUTJ�Q�@ U ] @T^ UTJcKPE�CFCF_�YDUTOHJ�E ] Z�U�bI_DU�Q�@ @T^ QHCtK r Ò�Ü 
 r @ThDG r Ñ k Ñ ì n�Ü ] � GIQHCFQ(^QLKRKP_�QLKPQ>ZDU�J�OHCF`aQ>`aE�ZDUTQHJ�KPENbIQH`aÅDUTQH`aE�J�KPO>ZDU�QLKRKPU W
U KPq>J�E�@ @T^ QH`aÅ(U KPO>ZDE�@ @TENBDCFOHBDCFUTEN`aQHJ�GIUTOHJ�U r  
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 �D^DbIO(GFKPU KP_DU KPQ ] Q�@ @T^ U J�KPE�CFJ�OSZDE�@ @T^ �DJ�KPE� 
UT@TQLKPE�CFQH@TENX�QLYDU OHJ�QH@TENZDE�@ Í E�CtYDUTQHCFUTO ] _�J�^DQHBDBDOHGIU KPQ>GIEPYDUTOHJ�EZDE�J�OH`aUTJ�QLKPQ>É�CFhDQHJ�UTGI`aOSfHQHCFU KPEPKPUTbIO>X�QLYDUTOHJ�QH@TENBDE�C�@TQ Ê UTbI_�CFEPYcYDQ>GI_�@�[�QLW
O(CFO�pgOHCF`aQLKLO>ZDQ ÑCFQHBDBDC\E�GcE�J�KPQHJ�KPU�ZDE�@ @ Q>M�É#X!�uM�É �v� �(��M,?FÉ·ENZDQ Ñ C\QHBDBDCFEHGIE�J�KPQHJ�KPU�Z(U��u?A[�M s�� Ê ] ��? Ê s Ê M s Í�]�¥?A[ Í �¥M Ê Î ZD_�E>BDEHC�bIUTQHGIbI_�J�Q>OHCFhDQHJ�U YcYDQLY(UTOHJ�E�Ï ] bIO(JdU�CFUTGIBDEPKRKVU W�U�GI_�BDBD@TE�J�KVU r  ?A@�GI_�ZDZDEPKRKPOSÉ#CFhDQHJ�UTGI`aO>f(QHCFU KPEPKPUTbIO>X�QLYDUTOHJ�Q�@TENOHBDEHC\E�CFqSUTJdB(UTE�J�Q>QH_�KPOHJ�OH`aUTQ�p�_�J�Y(UTOHJ�QH@TECFUTGIBDEPKRKPO>QH@T@T^ �DJ�KPE� 
U @TQLKPE�CFQH@TENX�QLYDUTOHJ�Q�@TENZDE�@ Í E�CtYDUTQHCFUTO r  [�^DÉ r f r X r BDEHC�@TQ Ê UTbI_�CFEPYcYDQ>GI_�@�[�QLW
O(CFO>j�QSU�GIE�hD_�EHJ�KVU�bIOH`aBDU KVUÐá  i8BDCFOH`a_%OLW�E�C\E pgO(CF`aQLYDUTOHJ�ENZDUTCFEPKRKPQ ] KLCFQH`aU KPENGcE�`aUTJDQHCFU�ENQH@ KPCFENQLKRKPU W
U KPQH^(bIOH`aBD@TE�`aE�J�KPQHCFU�BDE�C�UbIOH`aB�OHJ�E�J�KPU�ZDE�hD@ U�É r f r f r  i8BDCFOH`a_%OLW�E�C\EN@TQ>bIO(GFKPU KP_cYDUTOHJ�ENZDE�hD@ U�É�CFhDQHJ�UTGI`aU�f�QHCFU KPEPKPUTbLU�fHCFOLW
UTJ�bIUTQ�@ U ] Z(U�bI_�U�Q�@�GI_�bIbIE�GcGIU W
O  i8QHCtK r m l ] QHU�GIE�J�GIU�ZDE�@T@T^ QHCtK r k à ZDE�@�
 r [�hDG Ñ k Ñ ì n�Ü ] E>bIO(OHCFZDUTJ�QHCFJ�EN@T^ QLKRKPU W�U KPqHÈ  i,W
EHCFU p�UTbIQHCFEN@T^ QLW�W
E�J�_�KPQ>bcOHGFKPU KP_�Y(UTOHJ�ENZDE�hD@ U�É�CFhDQHJ�U GI`aU�fHQHCFU KPEPKPUTbLU�BDCFOLW
UTJ�bLUTQ�@ U È
 i8E�@TQHÅDOHCFQHC\EN@TEN@TUTJ�E�ENhD_�UTZ(Q>E�ZaU�bICFU KPE�CFU�BDEHC�@TQ�p�O(CF`dQLYDUTOHJ�ENZDE�U�@TQLW
OHCFQLKPOHCFU�ENZ�EH?�CFQHBDBDC\E�GcE�J�KPQHJ�KPU�BDE�C�@TQGIUTbI_�CFEPYcYDQ ] KPE�J%E�J�ZDOSbIOHJ�KLO>ZDU�oD_�QHJ�KPO>BDCFELW
UTGFKPO>ZDQHU � UTJDUTGFKPCFU�ZDEu@�[�QLW
O(CFOSENZ�EH@ @TQ Ê QHJDU KPqNUTJQHBDBD@ UTbIQLY(UTOHJ�ENZDE�@ @T^ QHCtK r k�kzbIOH`a`aQ Þ ZDE�@�
 r [�h�G r Ñ k Ñ ì n�Ü BDE�C�@TQ>ZDUT`aE�J�GLUTOHJ�E>EN@TQ�KPUTBDO�@TOHhDUTQ>ZDEu@ @TEUT`aBDCFE�GIE�È

 i8BDCFOH`a_%OLW�E�C\EN@TO>GcbIQH`aÅDUTO>ZDU�UTJ�p�OHCF`aQLYDUTOHJDU�E W
QH@T_�KVQLYDUTOHJDUDUTJd`aE�CFU KPO>QH@ @T^ QHBDB(@ U bIQLYDUTOHJ�ENZDE�@T@TQJ�OHCF`aQLKPU W
QHÈ
 i8BDCFOH`a_%OLW�E�C\E>ENbcO(OHCFZDUTJ�QHCFE>hD@ UDUTJ�KPE�CtW
E�J�KPU�p�OHCF`aQLKLU W�U�ENZDU�Q�@ KPCFQ>J�QLKP_�CFQ>J�E�@�bIQH`aBDO>Z�E�@T@TQ>GIQ�@T_�KPENEZDE�@ @TQ>GIUTbI_�CFEPYcYDQ>GI_�@D@TQLW
OHC\O ] CFE�B�EHCFE�J�ZDO�p�UTJ�QHJ�Y(UTQH`aE�J�KVU�ZDQH@ @TQ�� r � r ENZDU��DJ�KPU�BD_�ÅDÅ(@ UTbIU�ENBDCFU W
QLKVUJ�QLY(UTOHJ�QH@ U È

 i,p�QLW
O(CFUTCFEN@TQ>GIB�E�CFUT`aE�J�KPQLYDUTOHJ�ENZDU�`aOHZD_D@ U�p�OHCF`aQLKPU W
U�p\@TE�GIGIUTÅ(U @ U�E�ZaUTJ�J�OLW
QLKVU W
U�bLj�ENCFUTGIBDOHJ�ZDQHJ�O>QH@T@TEGIBDE�bIU p�UTbIj�ENEHGIUThDE�J�YDENZDE�@T@ ENUT`aBDCFE�GcE ] E>ZDEHGFKPUTJ�QLKVU�Q�UDGIOHhDh�EPKRKPU�Z(U�bI_�U�Q�@�BDCFE�GIEHJ�KPENQHbIbcO(CFZDO ] QHJ�bIj�E>GI_�@ @TQÅDQHGIENZ�E�@T@TE p�OHJ�KPU�BD_�ÅDÅ(@ UTbIjDENZ�E�@ @T^ � r � r ENJ�QLYDUTOHJ�QH@ UTÈ  i,W
QH@T_�KPQHCFEN@TENBDCFOHB�OHGFKLENZDU�J�OHCF`aQLKPU W
E>bIOH`a_�J�U KPQHCFUTENENJ�QLYDUTOHJ�QH@ U ] QHJ�bIj�ENBDE�C�EH@TQHÅDOHCFQHCFE>BDOHGIU YDUTOHJDUbIOH`a_�J�U�ZDQ>BDCFOHB�OHC\CFE>QHhD@ UDOHCFhDQHJ�UTGI`aU�E�_�CFOHB�E�U ] QH@ Ç OLW�E�CFJ�O ] QH@�fHQHCF@TQH`aE�J�KPOSE>QHZaQH@ KPCFEQH`a`aUTJDUTGFKPCFQLY(UTOHJDU�J�QLY(UTOHJ�Q�@ U�bIOH`aBDEPKPE�J�KPUTÈ
 i8CFUTbIEPW�E�C\ENZDQHhD@TU�É�CFhDQHJ�UTGL`aU�BDQHCFU KPEPKPUTbLU�BDCFOLW
UTJ�bIUTQ�@ UD@ ^ E�@TE�J�bIOSZDE�U�J�OH`aUTJ�QLKVU W�U�Z(E�U�CFQHBDBDCFEHGcE�J�KPQHJ�KPU�BDE�C�@TQGIUTbI_�CFEPYcYDQ r   fHE�C�UT@�GIEPKRKPOHCFE Í _�CFUTGI`aO�KPQH@ U�p�_�J�Y(UTOHJDU�GIOHJ�O>GFW�OH@ KPENZDQ>_�J�Q>QHBDBDOHGIU KPQ>GIEPYDUTOHJ�E>ZDE�@ @T^ �DJ�KPE 
U @TQLKPE�CFQH@TENX�QLYDUTOHJ�Q�@TE Í _�CFUTGI`aOVË�bI_�U�GIQHCFQHJ�J�O>QHBDB�OHCtKLQLKPEN@TENbcOHJ�GIE�hD_%E�J�KPU�`aOHZDU p�UTbIj�ENGFKPQLKP_�KPQHCFUTE r  
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 s @ U W
E�@ @TO>BDCFOLW
UTJ�bIUTQ�@TENGIQHCFQ(J�J�O>bIO(GFKPU KP_�KVU ] E�J�KPCFO Ñ�à h�UTOHCFJ�U�ZDQ�@ @TQ>ZDQLKPQ>Z(U�GFKVUTBD_D@ Q>ZDE�@�BDCFEHGIE�J�KLEQHbIbIO(CFZ�O ] hD@TU�É�CFhDQHJ�UTGI`SU�fHQHCFU KPEPKPUTbLU�BDCFOLW
UTJ�bIUTQ�@ U�bIOH`aBDOHGFKPU�ZDQ�KPCFE>CFQHBDB�CFEHGIE�J�KPQ(J�KVU�ZDE�@ @TE s Ê M�É �ENZDQ�KLCFE>CFQHBDB�CFEHGIE�J�KPQHJ�KPU�ZDU��u?A[�M s�� Ê ] ��? Ê s Ê M s Í E���?A[ Í �¥M Ê Î _�J�O>B�EHC�bIUTQHGIbI_�J�QOHCFhDQHJ�U YcYDQLY(UTOHJ�E�Ï ] bIOHJdU�C\E�@TQLKVU W�U�GI_�BDBD@TE�J�KVU r  Ç @ U�É�CFhDQHJ�UTGI`aU�fHQHCFU KPEPKVUTbLU�ZDU�bI_DU�Q�@�BDCFE�bcE�ZDE�J�KLENbcO(`a`aQ ] OH@ KPCFE>QHhD@ U�QHZDE�`aBDU `aE�J�KPU�Z(U�bI_�UQH@ @TÆ QHCtKPUTbIO�@TO>k à ZDE�@�ZDE�bcCFEPKLO>@TE�hDUTGL@TQLKVU W
O>J r Ñ k Ñ Z�E�@ m�n�n�Ü j�QHJ�J�O>U�GIE�hD_�E�J�KPU�bIOH`aBDU KVUÐá  i8QHGIGI_�`aEHC\ENUTJ�KPE�CFBDC\EPKPQLYDU OHJ�U�_�JDU W
OHbIj�ENGI_�KLE�`aQLKPUTbIj�ENUTJd`aQLKPE�CFUTQ>ZDU�GLUTbI_�CFEPY�YDQ>UTJdhDE�J�E�CFE r(Í QH@TUUTJcKPE�CFBDC\EPKPQLYDUTOHJ�U ] UTJdoD_�QHJcKVO>_�J�QHJ�UT`aE�`aE�J�KPENbcOHJ�ZDU W
UTGIENE pgO(CF`aQH@ U YcYDQLKPE ] bIO(GFKPU KV_�UTCFQHJ�J�O>BDQHCFE�CFU�_�p5p�UTbIUTQ�@ UZDE�@ @T^ É r f r f r E ] UTJdoD_�QHJ�KPO�KPQH@ U ] GIQHCFQHJ�J�O�KPCFQ(GI`aEHGIGIU�Q(@ @T^ É�CFhDQHJ�UTGI`aO>fHQHCFU KPEPKPUTbIO>J�QLY(UTOHJ�QH@TE r(Í QH@ U�BDQHCFE�CFUBDOLKPCFQHJ�J�O ] UTJ�OH@ KPCFE ] E�GcGIEHC\E KPCFQ(GI`dE�GIGIU�QHZX�DJ�KPU�E�Za?FGFKPU KP_cY(UTOHJ�U ] oD_�Q�@ UD@TE��b� Ê
Ê [�[ ] @T^ ?AGIB�EPKRKPO(CFQLKPO>Z�E�@@TQLW
OHCFO ] @TQ � QHhDUTGFKPCFQLKP_�CFQ ] @TQ���E�hDUTOHJ�ENE�bIb r ENUT`aBDE�hDJ�QHJ�O>@TENBDQHCtKPU�Q>J�OHJdEHGIBDC\UT`aE�CFE>OHBDUTJDUTOHJDU�Z(U p5p�OHCF`aUGIENJ%OHJ ] Q>@TOHC\O�W
OH@ KPQ ] bcOHJ�hDUT_DJ�KPQH`aE�J�KPENbIOHJ%bIO(CFZDQLKPE r [�^DÉ r f r f r B�OLKPCFq>UTJ�OH@ KPCFE�W
QH@T_�KPQHCFENZDU�W
OH@ KPQNUTJW
OH@ KPQ>@T^ OHBDBDOHCtKP_�J�U KPq>Z(U�Z(U W�_�@ThDQHCFENJ�E�U�`aOHZDU�bIOHJ�bIO(CFZ�E�`aE�J�KLENCFU KPE�J�_�KPU�B(UTÌdOHBDBDOHCtKP_�J�U�KPQ�@ U�BDQHCFE�CFUTÈ

 i8BDCFOH`a_%OLW�E�C\EN@T^ UTJ�p�OHCF`aQLYDUTOHJ�ENEN@TQ�p�O(CF`aQLYDUTOHJ�ENZDE�U�GIOHhDh�EPKRKPU�U J�KPE�CFE�GcGIQLKPU�GI_�UcKPE�`aU�ZDE�@ @TQ>GIQH@ _�KPENEZDE�@ @TQ>GIUTbI_�CFEPYcYDQHÈ
 i8UTJ�Z(U W�UTZ(_�QHCFE>EPW�E�J�KP_�QH@ U�p\QHÅDÅDUTGIOHhDJDU�p�OHCF`aQLKPU W
U�GIBDE�bcU p\UTbLU�ZDE�@�KPE�CFCFU KPOHCFUTO>bcOHJ�J�E�GcGIU�QH@ @T^ QHBDB(@ UTbIQLY(UTOHJ�ENZDE�@
 r [�hDG r Ñ k Ñ ì n�Ü ENBDC\OHBDO(CF@TU�Q�@ @T^(É r f r X r È  i8E�@TQHÅDOHCFQHC\E ] KPE�J%E�J�ZDO>bcO(J�KPO>ZDE�@T@TEN@ U J�E�ENhD_�UTZDQ>ZDE�@ @T^ É r f r X r�] B�CFOHh�EPKRKPU�p�OHCF`aQLKLU W�UDUTJd`aQLKPE�CFUTQ>Z(U�GIQH@T_�KPENEGIUTbI_�CFEPYcYDQ>GI_�@�@TQLW
OHCFOSENB�C\OH`a_�OLW�E�CFJ%EN@TQ>C\E�QH@ U YcYDQLY(U OHJ�ENQHJ�bIj%ENUTJdbIOH@T@TQHÅDOHCFQLYDU OHJ�E>bIOHJd@T^ �DJ�KPE���E�hDUTOHJ�E ]QHZDOHBDEHCFQHJ�ZDOHGIU�QH@ KPCFE�GFù¥BDE�C�U @�CFE�BDEHCFUT`aE�J�KPO>ZDE�@T@TENJ�E�bcE�GIGcQHCFUTENCFUTGIO(CFGcE�p�UTJ�QHJ�Y(UTQHCAU ENBD_�ÅDÅD@ UTbIj�E ] QHJ�bIj�E>Q



@ U W
E�@ @TO>bIOH`a_�J�U KPQHCAUTOHÈ
 i8CFUTbIEPW�E�C\ENU�W
EHCFÅDQH@TU�bIOHJd@T^ UTJ�Z(UTbIQLY(UTOHJ�ENZDE�@�CFQHBDBDCFEHGIEHJ�KPQHJ�KPENZDE�U�@TQLW
OHCFQLKPOHCFU�BDEHC�@TQ>GIUTbI_�CFEPYcYDQHÈ

 i8QLKRKP_�QHCFEN@TENZDUTGIBDOHGIU YDUTOHJDUDZDU�bI_DU�Q�@�BD_�J�KPO Ñ ZDE�@�BDCFEHGIE�J�KPE>QHbIbcO(CFZDOHÈ
 i8ZDE�GIUThDJ�QHCFE>E�GIB�E�CtKPU�CFUTbIj�U E�GFKPU�bIOHJ�hDUT_�J�KPQH`aE�J�KPENZDQH@ @TENBDQHCtKPU r   [�^ É#CFhDQHJ�UTGI`aO>fHQ(CFU KPEPKPUTbIO�á

 i8QHGIGI_�`aE>@TENBDC\OHBDCFUTENZ�E�bIUTGIUTOHJDU�QH@ @T^ _DJ�QHJDUT`SU KPqHÈ#@TQ>Z(E�bIUTGIUTOHJ�EN_�J�QHJ�UT`aENGIU�CFE�QH@ U YIYDQ>Q>bIOHJ�ZDU Y(UTOHJ�ENbIj�EGIUTQHJ�O>CFQHBDBDC\E�GcE�J�KPQLKPE KP_�KRKPEN@TENO(CFhDQHJ�U YcYDQLY(UTOHJDU�GFKVUTBD_D@TQHJ�KVU È
 i8CFE�ZDUThDEN`dOLKPU W
QLKPO�W
EHCFÅDQH@TENZ�E�@ @T^ E�GIQH`aE>E>ZDE�@T@TENZDE�bcUTGLUTOHJDU�BDCFE�GcE r  [�ENBDQ(CtKPU�U J�KPE�CFEHGIGIQLKLE Î QLYDU E�J�ZDE ] @TQLW
OHCFQLKPO(CFU�O>U�@TOHCFOSCFQHBDBDC\E�GcE�J�KPQHJ�KPUTÏ8GLUDUT`aBDE�hDJ�QHJ�O>Q>`aEPKRKLE�C\EUTJdQLKRKPON@TQ>ZDE�bIUTGIUTOHJ�ENQHZDOLKAKPQLKPQ r  fHE�C�UT@�GIEPKRKPOHCFE Í _�CFUTGI`aOS@TE p�_�J�YDUTOHJDU�ZDE�@ @T^ É�CFhDQHJ�UTGI`aO>BDQHCFU KPEPKPUTbIO>BDCFOIW
UTJ�bLUTQ�@TE r GcOHJ�OSGFW�OH@ KPENZDUJ�OHCF`aQ>ZDQH@T@T^ �DJ�KPE� 
U @TQLKPE�CFQ(@TE Í E�C\CFU KPOHCFUTQH@TENO>ZDQH@�M�E�J�KPCFO>ZDU�GcE�CtW
U YDUTO ] O>i8B�CFELW
UTENQHBDBDOHGIU KPENUTJ�KPE�GIEKPCFQ>@TENÉ#CFhDQHJ�U YcYDQLY(UTOHJDU�KPE�CFCFU KPOHCFUTQ�@ U�QHZDE�CFE�J�KPU�QH@ @TENÉ�C\hDQHJ�U YcYDQLY(UTOHJDU�X�QLY(UTOHJ�QH@ U�GFKVUTBD_D@ QHJ�KVUDU @�M�M�X�[

Í _�CFUTGI`aO 4 � $ 7 � $ � � � � i8GIQ(CFQHJ�J�O>Z�E�`aQHJ�ZDQLKPENQH@T@T^ É�CFhDQHJ�UTGI`aO>BDQHCFU KPEPKPUTbIO>BDCFOLW
UTJ�bIUTQ�@TENZDU�bI_DU�Q�@BDCFEHGIE�J�KPE>QHCtKPUTbIOH@TO r  
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 [�ENBDQ(CtKPU�bIOHJ�pgE�CF`aQHJ%O>bIj%E>BDE�C�@TQ>`aUTh(@ UTOHCFENhDEHGFKPUTOHJ�ENZDE�@T@TQ>`aQLKPE�CFUTQ>ZDE�@ @TQ>GIQ�@T_cKPENE>GIUTbI_�CFEPYcYDQGI_�@D@TQLW
OHCFOSO(bIbcOHC\CFQ>B�CFO(bIEHZDE�C\ENQH@T@T^ QHBDB(@ UTbIQLY(UTOHJ�ENZDUDGIOH@T_�Y(UTOHJDU�bIOHJ�ZDU W�UTGIE r  s KPQH@�p\UTJ�E ] @TENBDQHCtKPU�U J�KPE�CFEHGIGIQLKPE Î U @�ZDQLKPOHCFENZDU�@TQLW
OHC\O ] UT@D@TQLW
OHCFQLKPO(CFE>O>U�@TOHCFOSC\QHBDBDCFEHGIE�J�KPQHJ�KPUTÏCFUTbIOHC\CFEHCFQHJ�J�O>QH@T@T^ É�CFhDQHJ�UTGI`aO>fHQ(CFU KPEPKPUTbIO>fHC\OLW
UTJ�bIUTQ�@ E ] oD_�QH@TENBDCFUT`aQ>UTGFKPQHJ�YDQ>OHÅDÅD@ UThDQPKPOHCFUTQ>ZDUCFUTGIOH@T_�Y(UTOHJ�E ] UTJ�KP_�KÐKVUDU�bIQHGcU�Z(UDUTJ�GIOHCFhDE�J�YDQ>ZDU�bIOHJ�KPC\OIW
EHCFGIUTENUTJ�Z(U W�UTZD_�Q�@ U�GLUTJ�hDOH@ E>O>BD@T_�CFUT`aECFE�@TQLKPU W
ENQH@ @T^ QHBDB(@ UTbIQLY(UTOHJ�ENZDE�@ @TENJ�OHCF`dE>CFUThD_�QHCFZDQHJ�KVU�@TQ>`aQLKPE�CFUTQ>ZDE�@ @T^ UTh(UTE�J�E ] GcQH@T_�KPENENGIUTbI_�CFEPYcYDQGI_�@D@TQLW
OHCFO ] QH@�p�UTJ�ENZDU�CFUTbIEPW
EHCFJ�EN_�J�Q>GcOH@T_�Y(UTOHJ�ENbcOHJ�bIO(CFZDQLKPQ ] OLW�ENBDO(GIGIUTÅDU @TE r  fHCFO(bIE�ZD_%CFE
á
 [�Q>BDQHCtKLENbIj%E>CFUTbIOHC\CFE>QH@ @T^ É r f r f r�] J�ENUTJ�p�OHCF`dQ>GcE�J�YDQ>CFU KPQHCFZDO>@TENQH@ KPCFENBDQ(CtKPU�U JcKPE�C\E�GcGIQLKPE
á  i8UTJ�KPQ�@�bIQHGIO>@TQ>BDQHCtKPE>CFUTbIOHC\CFE�J�KLENZDELW
E>UTJ�W
UTQHCFENQH@ @T^ É r f r f r UT@�CFUTbIOHCFGIOSGcbICFU KRKPO>bcOHJdCFQ(bIbcOH`aQHJ�ZDQLKPQ>Q r C r E@TQ>bIOHJ�KPCFOHBDQHCtKLENB�OLKPCFQ(^(UTJ�W
UTQHCFEN@TENBDCFOHB�CFUTENbcOHJ�KPCFOHZ�EHZD_�Y(UTOHJ�U�E�J�KPCFO>l à hDUTOHCFJ�U�ZDQH@�CFUTbIEPW
UT`aE�J�KPO>ZDE�@CFUTbIOHCFGcOHÈ

 i8@T^ E�GIQH`aE>ZDE�@�CFUTbIOHC\GIOSZDELW
E>E�GIQH_%CFUTCFGIU�E�J�KPCFO>U�l à h�UTOHCFJ�U�GI_�bIbIE�GIGIU W
U�Q�KPQH@TEN_D@ KPUT`aO�KPE�CF`aUTJ�E ] GIQH@ W
OEPW�E�J�KP_�QH@TENBDCFOHC\OHhDQ>_�J�QHJ%UT`aE�`aE�J�KPENZDELp�UTJDU KPQ>ZDQ�@ @T^ OHCFhDQHJ�UTGI`aO>BDQHCFU KPEPKPUTbIO>BDCFOIW
UTJ�bLUTQ�@TENÈ
 i8@T^ É r f r f r QHGcGI_�`aEN@TENB�CFO(BDCFUTENZDE�bIUTGIUTOHJ�U�Q�@ @T^ _�J�Q�JDUT`SU KPQH^ È#@TQ>ZDE�bIUTGIUTOHJ�EN_�J�QHJDU `aENGIU�C\E�QH@TU YcYDQ>QbIOHJ�ZDU Y(UTOHJ�ENbIj�E>GIUTQHJ�O>CFQ(BDBDCFE�GcE�J�KPQLKPE>@TENO(CFhDQHJ�U YcY(QLYDUTOHJDU�GFKVUTBD_D@TQHJcKVU�U @�BDCFE�GIEHJ�KPENQHbIbcO(CFZDOSbIOHJdQH@T`aE�J�O_�JdCFQHBDBDCFEHGcE�J�KPQHJ�KPENBDEHC�bcUTQHGIbI_�J�QHÈ

 i8GIU�CFE�ZDUThDEN`aOLKPU W
QLKPO�W�EHC\ÅDQH@TENZDE�@ @T^ E�GIQH`aE>E>ZDE�@T@TENZDE�bIUTGIUTOHJDU�BDCFE�GcE�È
 i,KPCFQHGIbcO(CFGIU�KPQH@ U�KPE�CF`aUTJDU ] OLW�W
EHCFOSoD_�QH@TOHCFQ>CFUTGI_�@ KVU�p�QH@ @ U KPO>U @�KPE�J�KPQLKPU W
O>ZDU�bIOHJ�bIU @ UTQPYDUTOHJ�E ] bIUTQHGIbI_�J�Q>ZDE�@T@TEBDQHCtKPU�BD_�OH^(QHZDUTCFEN@T^ É�CFhDQHJ�UTGI`aOSfHQHCFU KPEPKPUTbIO>X�QLYDUTOHJ�QH@ E ] B�CFELW
E�J�KPU W
QH`aE�J�KPENQH@�CFUTbIO(CFGcO>QH@T@TQ � QHh(UTGFKPCFQLKP_�CFQbIOHJzCFUTbIOHCFGcO>ZDQSBDC\E�GcE�J�KPQHC\GIU�bIOHJd@TENGFKPEHGIGcEN`dOHZDQH@ U KVQH^(E>J�E�U�KPE�CF`aUTJ�U�Z(U�bI_DU�GIO(BDCFQ r   [�ENBDQ(CtKPU�U J�KPE�CFEHGIGIQLKLE Î QLYDU E�J�ZDE ] @TQLW
OHCFQLKPO(CFU�O>@TOHC\OSC\QHBDBDCFEHGIE�J�KPQHJ�KPUTÏ8GIUDUT`aBDE�h(J�QHJ�O>Q>`aEPKRKLE�C\EUTJdQLKRKPON@TQ>ZDE�bIUTGIUTOHJ�ENQHZDOLKAKPQLKPQ r  
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 fHE�C�@TQ>BDCFQLKPUTbIQ>CFE�QH@TU YcYDQPY(UTOHJ�ENZDU�oD_�QHJ�KPO>BDCFEPW
UTGFKPO>QH@�BD_�J�KPO m l�Ï8E�ZaQH@�BD_�J�KPO Ñ Åa@TENBDQHCtKPUGFKPQHÅDU @ UTCFQHJ�J�O>Q>@ U W
E�@ @TO>BDCFOIW
UTJ�bLUTQ�@TEN@TQ>`SUTGI_�CFQ>ZDE�@�bIO(J�KPCFUTÅD_�KPO>ZDQ>ZDE�GFKPUTJ�QHCFENQH@ @ ^ É r f r f r�] GI_�@T@TQÅDQHGIENZ�E�U�GIE�hD_�E�J�KPU�bICFU KPE�CFUÐá

 i8BDCFELW
UTQ>ZDEPp�UTJDU Y(UTOHJ�ENZDE�@�ÅDU @TQ�J�bIUTO>BDCFEPW�E�J�KPU W
O ] QH@ @TQ>bIOHB�E�CtKP_%CFQ>Z�E�U�bIOHGFKPU�bIOHJ%bIO(CFC\OHJ�O�KP_�KRKPE>@TENQLYDUTE�J�ZDE�È  i8BDE�C�U�bIOHGFKPU�@TE�hDQLKVU�QHU�CFQHB(BDCFEHGIE�J�KPQHJ�KPU�KPE�CFCFU KPOHCFUTQH@ U�B(E�C�@TQ>GIUTbI_�CFEPYcYDQ>ZDE�GIUThDJ�QLKPUDUTJdÅDQHGIENQH@�BD_�J�KPO Ñ Å ]bIOHJ�bcOHC\CFOHJ%O>@TENGcOH@TENQLYDUTE�J�ZDENUTJ�KPE�CFEHGIGIQLKLE r   Ê _�bIbIEHGIGIU W
QH`aE�J�KPE>QH@�l m `aQHCtYDO m�n�n�Þ ] @TENBDQHCtKPU�GFKPU BD_�@TQ�J�KVU�GIUDUTJ�bIOHJ�KPCFE�CFQHJ�J�OSQ>@ U W
E�@ @TOJ�QLY(UTOHJ�QH@TENBDE�C�W�EHCFU p�UTbIQHCFE>@TO>GFKPQLKPO>ZDU�QLKRKP_�QLY(UTOHJ�ENZDEHhD@ U�É r f r f r  fHE�C�@TENBDC\OLW
UTJ�bIENJ�E�@T@TENoD_�QH@ U�EPW
E�J�KP_�QH@T`aE�J�KPENJ�OHJ�pgOHGIGcEHCFOSGFKPQLKPU�bIOHGFKPU KP_DU KVU�h(@ UDÉ r f r f r�] @TENBDQHCtKPUGFKPUTBD_D@TQ�J�KVUDU @�BDCFE�GcE�J�KPENQ(bIbcOHCFZ�O>GIU�UTJ�bIOHJ�KPCFEHCFQHJ�J�O>QS@ U W
E�@ @TO>J�QLY(UTOHJ�Q�@TENBDE�C�E�GcQ(`aUTJ�QHCFEN@TENbIQH_�GIEbIj�ENJ�OHJdJ%ENj�QHJ�J�OSbIOHJ�GcEHJ�KVU KPO>@TQ>bIOHGFKPU KP_�Y(UTOHJ�ENQH@�p\U J�ENZDU�CFUT`a_�OLW
E�CF@TE>ENbcOHJ�GcE�hD_�E�J�KPE�`dE�J�KPEZDU�bIOHJ�bIOHCFZDQ(C\ENbcOHJ�hDUT_�J�KPQ�`aE�J�KPEN@TQ>`aUTGI_�CFQ>ZDE�@�bIOHJ�KPCFUTÅD_�KPO r  fHE�C�UT@�GIEPKRKPOHCFE>ZDE�@ Í _�CFUTGI`aO ] @TE>É�CFhDQHJ�U YcYDQLY(UTOHJDU�KPE�CFC\U KPOHCFUTQ�@ U�QHZDE�CFE�J�KPU�Q�@ @TENÉ�CFh�QHJ�U YcYDQLY(UTOHJDUX�QLYDUTOHJ�Q�@ U�GFKPUTB(_D@TQHJ�KVUDU @�M�M
X�[ Í _%CFUTGI`aO>BDOLKLCFQHJ�J�O>Q(bcbIO(CFZDQHC\GIU�BDE�C�@T^ _�KPU @ U YcYDO>ZDE�Ucp�OHJ�ZDU�ZDE�CFU W
QHJ�KPUZDQH@�bIOHJ�KPCFUTÅD_�KPO>h(UTq>ZDEPp�UTJDU KPO>BDEHC�@T^ �DJ�KPE� 
UT@TQPKPE�CFQH@TE r  
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 Ê OHJ�O�pgQLKRKPU�GIQH@ W�UDU�CFQHBDBDCFEHGIE�J�KPQHJ�KPU�ZDE�UD@TQLW
OHCFQLKPO(CFU�BDE�C�@TQ>GIUTbI_�CFEPYcYDQ ] ELW
E�J�KP_�QH@ `aE�J�KPE>E�@TEPKRKPUQHJ�KPE�bIE�Z�E�J�KPE�`dE�J�KPENQH@T@TQ>GFKPUTBD_D@TQ>ZDEu@�BDCFE�GcE�J�KPE>QHbIbcOHCFZ�O>UTJdbIOHJ�p�O(CF`aU KPq>Q>oD_�QHJ�KPO>ZDQH@ @TO>GFKPE�GcGIOBDCFEPW
UTGFKPO r  
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 ?A@�BDCFEHGIE�J�KLENQHbcbIO(CFZ�O>E�J�KLC\Q>UTJ�W�UThDOHCFENZDQH@T@TQ>ZDQLKPQ>Z(U�GFKPUTBD_D@TQ>ENGIbIQHZDCFqSU @�l m ZDUTbLE�`aÅDC\E m�n�n�n E ]GIENJ%OHJdZDUTGIZDEPKRKPO>QH@T`aE�J�O Ñ `aE�GIU�BDCFUT`aQ>ZDE�@T@TQ>GI_�Q>GIbIQHZDE�J�YDQ>ZDQS_�J�Q>ZDE�@T@TENBDQHCtKPU�p�UTCF`aQLKPQHCFUTE ] GIUUTJcKPE�J�ZDE�CFqSCFUTJ�J�OLW
QLKPO>ZDU�QHJ�J�O>UTJdQHJ�J�O r  
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 ?AJdZDQLKPQ>k n J�OLW�E�`aÅDC\E m�n%n�Ñ @TQ>M�É�X!�uM�É �L� �(�,M,?AÉ ] @TQ��u?A[�M s�� Ê igM Ç ?F[ ] @TQ���? Ê s Ê M s Í M,? Ê [�E@TQ��¥?A[ Í _�M Ê i���?A[  i8UTJdbIOHJ�GIUTZDE�CFQLYDUTOHJ�ENZDU�o(_�QHJ�KPO>ZDUTGIBDOHGFKPO>ZDQH@�
 r [�h�G�J r m k Ü Z�E�@�k m QHBDCFU @TE m�n�n ldUTJd`aQLKPE�CFUTQ>Z(UZDUTGIbIU B(@ UTJ�Q>ZDE�@ @TE p�OHCF`dENZDU�BDCFEPW
UTZDE�J�YDQ>BDEHC�@T^ EHCFOHhDQLYDUTOHJ�ENZDU�KPCFQLKRKPQH`aE�J�KPU�BDE�J�GIUTOHJ�UTGFKVUTbIU�bIOH`aBD@TE�`aE�J�KPQHCFUÈ
 i8BDCFEHGIOSQLKRKPO>Z�E�@T@TENGI_�ENGI_%bIbIEHGIGIU W
E>`aOHZDU p�UTbIQLY(UTOHJDU�E�ZaUTJ�KPE�hDCFQLYDUTOHJDU ] UTJ�KPCFOHZDOLKRKPENZDQH@T@TQ>[ r ß QHhDOHGFKLOm�n�n�Ò bIj�ENj�QSCFU p�OHCF`aQLKLO>UT@DGIUTGFKPE�`aQ>BDE�J%GIUTOHJ�UTGFKVUTbIO>bcOH`aBD@TE�`aE�J�KPQHC\E�È

 i8QH@�p�U J�ENZDU�GFW
U @T_DBDBDQHCFEN_�JdGIE�`aB�C\ENBDUTÌdE�@TEPW
QLKPO>@TU W
E�@ @TO>Z(U�bIOHBDEHCtKP_�CFQ>B�CFELW
UTZDE�J�Y(UTQ�@TENQ�p�QLW�OHC\ENZ�E�U@TQLW
OHCFQLKPOHCFU�ZDUTBDE�J�ZDE�J�KPU�ZDQNQLYDUTE�J�ZDENZDE�@�GIEPKRKPO(C\E Í E�C3YDUTQHCAUTO ] ZDE�@T@TQ�
�UTGFKPCFUTÅ(_�Y(UTOHJDE>ENZDE�U Ê EHCtW
U YDUTÈ   bIOHJ�W�E�J�hDOHJ�O
 i8ZDU�bIOHGFKPU KP_DUTCFE ] E�J�KPC\O>UT@�l à hDUT_�h(J�O m�n�n�Þ ] _�JX�uOHJ�Z�O>ZDU�fHCFELW
UTZDE�J�YDQ>M�OH`aBD@TE�`aE�J�KPQHC\E ]UT`aBDE�hDJ�QHJ�ZDOHGIU�Q>BDCFE�ZDUTGIBDOHC\CFE ] J�E�@T@TO>GFKPE�GcGIO�KPEHCF`aUTJ�EN@T^ s KRKPO>M�O(GFKPU KP_�KVU W
O ] @TO Ê KPQLKP_�KPO>E�ZaUT@��E�hDOH@TQH`aE�J�KPO>QLKRKP_�QLKPU W
O ] J�OHJ�bIj�vNQSbcOH`aBD@TEPKPQHCFEN@TE�p�OHC\`aQH@ U KPq>QH`a`aU JDUTGFKPCFQLKPU W�ENJ�EHbIEHGIGIQ(CFUTO r  

 ��E�GFKPQ>UTJ�KPE�GIO ] UTJdOHhDJ�U�bIQHGIO ] bIj�E>@TQ>bIOHGFKPU KP_�Y(UTOHJ�ENZDE�@��uOHJ�ZDO>ZDOIW
CFqSQLW�W�E�J�UTCFE>GIEHbIOHJ�Z�O>oD_�QHJ�KPOZDU�GIE�hD_�U KPONUTJ�Z(UTbIQLKPO�á
 m r ?F?)��OHJ�ZDO>QLW�CFq>@TOSGIbcOHBDO>ZDU�p�OHCFJ�UTCFE>BDC\E�GFKPQLYDUTOHJ�U�bIOH`aBD@TE�`aE�J�KPQHCFU�ZDE�U�KPCFQLKRKPQH`aE�J�KPU�Z(U�BDE�J�GIUTOHJDUBD_�ÅDÅ(@ UTbIj�ENUTJ�p�OHCF`aQ>ZDU�CFEHJ�ZDU KPQ>ENbIQHBDU KPQH@TE ] GI_�@ @TQ>Å(QHGIENZ�E�U�bIOHJ�KPCFUTÅD_�KPU�QHbIbIQHJ�KPOHJ�QLKPU�ENbIQHBDU KPQ�@ U YcYDQLKVUJ�OHJ�bIj�vNZ�E�U�CFE�J�ZDUT`aE�J�KPU�CFE�QH@ U YcYDQLKVU�ZDQ�U�GIOHhDhDEPKRKPU�hDE�GFKPOHCFU�ZDE�@T@TO>GFKPE�GcGIOHÈ

 k r @TO>GFKPEHGIGcO��uOHJ�Z�O>B�OLKPCFqSQHGIGcOHbIUTQHCFE>EHGIbI@T_�GIU W
QH`aE�J�KPEN@TQLW
OHCFQLKLOHCFU�ZDUTBDE�J�ZDE�J�KPUDZDQ>ZDQLKPOHCFU�ZDUD@TQLW
OHCFOQHBDBDQHCtKPE�J�E�J�KPU�QH@�GIEPKRKPOHC\E>ZDE�@�KPE�CtYDUTQHCFUTO ] ZDE�@ @TQ>ZDUTGFKPCAU ÅD_�Y(UTOHJ�ENE>ZDE�U�GIEHCtW
U YDU ] J�OHJ�bIj�vNU�ZDQLKPOHCFU�ZDUD@TQLW
OHCFOKPU KPO�@TQHCAU�ZDE�@�CFQHBDBDOHCtKLO>ZDU�@TQPW
OHC\O>UTJ�KPE�CFbcO(CFC\E�J�KPE>bIOHJdh�@ U�GFKPE�GIGIU r �D^DQH@ KPCFE�GFù¥BDCFELW
UTGFKPQ>@TQ>BDOHGIGIUTÅ(U @ U KPq ] ZDQCFE�h�OH@TQH`aE�J�KPQHCFE>GI_�bIbcEHGIGIU W
QH`aE�J�KPE ] ZDU�QHZDE�GIUTOHJ�ENZ�Q>BDQHCtKPE>ZDU�@TQLW
OHCFQLKPOHCFU�ZDUTB(E�J�ZDE�J�KPU�ZDQ>GIEPKRKPO(CFUQLp5p�UTJDU r fHE�C�GIEPKRKLOHCFU�QLp5p�UTJDU�GIUDUTJ�KPE�J�ZDOHJ�O>oD_�E�@ @ UDUTJdbI_DU�W
E�J�hDOHJ%O>QHBDBD@ UTbIQLKPU�bIOHJ�KPCFQLKRKPU�bIOH@ @TEPKRKVU W�U�J�QLY(UTOHJ�Q�@ U�Z(U@TQLW
OHCFOSGIOLKRKLOHGIbcCFU KRKVU�ZDQH@ @TE£GFKPE�GcGIE à�à r Ê
Ê Z�E�U�@TQLW
OHCFQLKPOHCFU�GFKPUTBD_D@TQHJ�KVUDU @�M�M�X�[�BDE�C�U�Z(UTBDE�J�ZDE�J�KPU�ZDQs YDUTE�J�ZDENZDE�@ Í E�CtYDUTQHCFUTO ] ZDE�@ @TQ�
�UTGFKPCFU ÅD_�Y(UTOHJ�ENENZ�E�U Ê E�C3W
U Y(UTÈ  l r @T^ QHGIGIO(bIUTQLY(UTOHJ�ENQH@��uOHJ�ZDO>ZDE�U�@TQLW
OHCFQLKPO(CFU�QLW�W�E�C\CFqS`aE�ZDUTQHJ�KPENQHZDE�GIUTOHJ�E�W
OH@TO(J�KPQHCFUTQ ] GIE�bcOHJ�ZDO�p�O(CF`aEEN`dOHZDQH@ U KPq>ZDQ>ZDEPp�UTJDUTCFENE>BDOLKPCFqSCFUThD_�QHCFZDQHCFE�KP_�KRKPUDUD@ QLW
O(CFQLKPO(CFU�QHGIGI_�J�KPU�Q�KPE�`aBDO>UTJ�ZDEPKPE�CF`aUTJ�QLKPO>bIOHJbIOHJ�KPCFQLKRKPOSQ�KLE�`aBDO>BDUTE�J�OSO>Q�KPE�`aB�O>BDQHCtYDUTQH@TENJ�OHJ�bIj�v�^DbIOHJzbcOHJ�KPCFQLKRKPO>ZDU�p�O(C\`aQLYDUTOHJ�EN@TQLW
OHCFO ]bI@TQHGIGIU p\UTbIQLKVU�U Jd_�J�O>ZDE�U�@ U W�E�@ @ U�Z(U�bI_�U�Q�@�M�M�X�[�ZDE�@�KPEHCtYDUTQHCFUTO>ZDE�@ @TQ>Z(UTGFKPCFUTÅ(_�Y(UTOHJDE>ENZDE�U�GcE�C3W
U Y(U ] J�OHJ�bIj�vNQoD_�E�@ @ U�QHBDBDQHCtKPE�J�E�J�KPU�Q�@ @TQNbIQLKPE�hDO(CFUTQ>ZDE�U���_�QHZDCFU�È
 Ü r @T^ QHZDE�GIUTOHJ�ENQH@��uOHJ�ZDOSCFUTbIj�UTE�ZDE�CFq>_�J�Q>bcOHJ�KPCFUTÅD_�Y(U OHJ�ENQSbIQ(CFUTbIO>ZDE�@�@TQLW
OHCFQLKLOHC\ENBDQ(CFU�QH@ @TO à ] Ò�Ò�3 i8ZDUbI_�UD@TO à ] à�Ò�3 bIO(GFKPU KP_DUTGIbIEN@TQ>oD_�OLKPQ>QHGIGIO(bIUTQLKVU W
Q>i8ZDE�@ @TQ>CFEPKPCFUTÅD_�YDUTOHJ�EN_�KVU @TENBDEHC�UT@�bIOH`aBD_�KPO>ZDE�@ Í �[�.E�Z_�Jd_�hD_�Q�@TE W
EHCFGIQH`dE�J�KPO>QSbIQHCFUTbIOSZDE�@�ZDQLKPOHC\ENZDU�@TQLW�OHC\O r ?AJ%OH@ KPCFENB�E�C�U�@TQLW
OHCFQLKLOHCFU�hDUTq>QHGIGI_�J�KPU�ÝBDCFEPW
UTGFKPO>UT@�W
E�CFGcQH`aE�J�KPOSZ�E�@ Ò�à�3 ZDE�@ Í �[�.`aQLKP_�CFQLKLO>J�E�@T@T^ QHJ�J�O>`aE�J�KPCFE>BDEHC�U�J�_�OLW
U�QHGIGI_�J�KPU�ÝBDCFEPW
UTGFKPO>UT@�W
E�CFGcQH`aE�J�KPOSZ�E�@ m�à�à�3 ZDE�@ Í �[�.`aQLKP_�CFQIKPO>J�E�@T@T^ QHJ�J�O r ë UTE�J�E ] UTJ�p�UTJDE ] GFKPQHÅDU @ U KPO>@T^ OHÅDÅ(@ UThDO>ZDUEPp5pgEPKRKP_�QHC\EN_�J�W�E�C\GIQH`aE�J�KLO>QH@�`aOH`aE�J�KLO>ZDE�@T@T^ QHZDE�GIUTOHJ�ENQH@��uOHJ�ZDOSQ�KPU KPOH@TO>ZDUDU GIbICFU YDUTOHJ�E ] BDQHCFU�Q>@ UTCFEl à r à�à�à ZDU�bI_�U Þ r à�à�à Q>bIQHCFUTbIO>ZDE�@�ZDUTBDE�J�ZDE�J�KPE ] @TENbc_�U�`aOHZDQ�@ U KPq>Z(U�E�GIEHbI_�YDUTOHJDE W�E�C\CFQHJ�J�O>Z�EPp�UTJ�U KPENZDQ�@��E�hDOH@TQH`aE�J�KPO>Z�E�@��uOHJ�ZDO r [�^ OHÅDÅD@ UThDO>BDOHGFKPOSQ>bcQHCFUTbIOSZDE�@�ZDQLKPOHC\ENZDU�@TQLW
OHCFOSGI_�GcGIUTGFKPE�CFq>B�E�C�@TQ>ZD_�CFQLKPQZDE�@ @T^ QHZDE�GIUTOHJ�ENZDE�@�@TQLW
OHCFQLKLOHC\ENQH@��uOHJ�ZDOSbIO(GFKPU KP_DU KPO>GI_�@ @TQ>ÅDQHGIENZDE�@�BDCFE�GcE�J�KPE>B�CFOLKLOHbcOH@ @TOHÈ

 



Ò r U @�@TQLW
OHCFQLKPOHC\ENBD_���W�E�C\GcQHCFE>QH@��uOHJ�ZDO>_�@ KPE�CFUTOHCFU�oD_DOLKPENUTJ�ZDU W�UTZD_�Q�@ U�QHJ�bIj�ENZDE�CFU W
QHJ�KVU�ZDQ>oD_�QHJ�KPO`aQLKP_�CFQLKPO>Q�KPU KPOH@TO>ZDU�oD_�OLKPQ�W
QHCFUTQHÅDU @TENU J�W
UTCtKPÌdZ(U�bIOHJ�KPCFQLKRKPQLYDUTOHJ�ENZDU�?A?�@TU W
E�@ @TOHÈ
 Ñ r U @��uOHJ�ZDO ] bcOHGFù¥bcOH`aE>bcOHGFKPU KP_DU KPO>ENC\E�h�OH@TQH`aE�J�KPQLKPO>GI_�@T@TQ>ÅDQHGIENZDU�oD_�QHJ�KPO>BDCFELW
UTGFKPO>ZDQH@�BDCFE�GcE�J�KPEBDCFOLKPO(bIOH@T@TO ] CFQHBDBDC\EHGIE�J�KPQS@TQ�p�OHCF`aQ>B�E�J�GIUTOHJ�UTGFKVUTbIQ>bIOH`aBD@TE�`aE�J�KPQHC\ENCFUTbIOHJ%OHGcbIU _�KPQ>ZDQH@ @TENBDQHCtKPU�bIOH`aEQHBDBD@ UTbIQHÅ(U @TENQHU�Z(UTBDE�J�ZDE�J�KVUDZDE�@�GIEPKRKPO(C\E r f(EHCtKPQHJ�KPO ] @TENfHQ(CtKPU�GIUDUT`aBDE�hDJ�QHJ�O>Q>bcOH@ @TQHÅDOHCFQHC\ENB�E�C�@TQ`aQHGIGIUT`aQ>ZDU p5p�_�GIUTOHJ�ENZDE�@��uOHJ�ZDO ] QHJ%bIj�ENQH@�p�UTJ�ENZDUDBDE�CtW�E�J�UTCFENQHZa_�J�QSGI_�Q>QHB�BD@ UTbIQLY(UTOHJ�ENhDE�J�EHCFQH@ U YcYDQLKPQQ�KP_�KRKVU�U�GIOHhDhDEPKRKPU�OHBDE�CFQHJ�KPU�J�Eu@�GIEPKRKPOHC\E r [�ENfHQ(CtKPU�GIUDUT`aBDE�hDJ�QHJ�O ] QH@ KPCFE�GFù ] QHZaU J�bIOHJ�KPCFQ(CFGIUBDCFEPW�E�J�KPU W
QH`aE�J�KPENJ%E�@�bIQHGIO>UTJdbI_�U�ZDOLW
E�GcGIEHC\O>BDC\OHGcBDEPKRKPQHCFGIU�ZDU p5p�UTbIOH@ KPq>J�E�@ @TO>GFW
OH@ThDUT`aE�J�KPO>ZDU�KPQ�@TEBDCFOHh�EPKRKPOHÈ

 Þ r BDO(GIGcOHJ�O>ZDU W
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