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Q�MGSoHR_c{RpLHó~>J¤SU{R`iJWM<ôOJLZRpL{KJLpLjÝõÊ~>ô�ö g JWSoj�`UsvJW`UFIEGZRp*[REh÷Yj�`ib:øÆ`o_cs�EGsvJLpLj q�ù Ee[Rj�_ q _c`bd_Lø§S g JL`oj g JWSoj�`UsvJW`UFIEGZRpÝEGZúSoHKJWS:SUHRj]HREe[K[®j�Z g JWSojk`osvJW`UF�EebÙjks3zujk[R[®j5[�EeZ
Z6J¤So{K`UJLM
MeJLZRpL{KJLpLj(Soj"ûIS q SoHRjAbUJWsÙj]tR`oEeZK^�EGtRMejkbvJLtRtRMeüYý�þ)HRj g JWSoj�`UsvJW`UF�boHR_c{RMe[
zujA`oj5bdEeMGEej�Z�S q
{RZK[®j�Sojk^"SUJLzRMGj3So_(JLZIü�zu_®[®ü]zR{®S>SUHRj�JL{®SoHK_L`"ÿ³_ g ZRjk`<_Wø	SoHKj�Soj�û�S q j5JLboEGMeü]tR`o_®[®{6^"jk[�zIü
SoHRj g J¤Sojk`osvJL`oFIEeZRp3bo_Wø§S g JW`Uj q j�SU^LPRþ)HREebTtKJLt6jk`<[®jkbU^"`UEGzujkb)JLZK[(JLZKJWMeü���jkbTJ:bo^iHRjksÙj>øÆ_c`
ZKJ¤SU{R`UJLM®MeJLZRpL{6JWpLj g J¤SUj�`UsÙJL`oFIEeZRp q JLZK[�[RjkbU^"`UEGzujkb�SUHRj�^"{K`o`Uj�Z�S�bdSUJ¤SUj)_WøuSoHRj�tK`o_LSo_WS�üItuj
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EGsÙtRMej�sÙj�Z�SiJ¤SoEe_LZOP�þm_�zR{REeMV[vSoHKEebTJWtRtKMGEV^�JWSoEe_LZv`Uj'Z�{REe`oj5b�J�sÙEGûÙ_Lø8[®Eh÷Yj�`Uj�Z�SnSojk^iHKZRE�Z�{Rj5b q
`UJLZRpLEeZRpyøÆ`U_Ls/So`Uj�j�jkZK^"_®[®EeZRpcb q ^�`oüIt®SU_Lpc`UJLtRHREV^TSo_I_LMVb q JWZK[(bdtujk^�EeJLMGMeü:^�_LZKbdSo`iJWEeZRj5[�t6JW`
[
SoEVJWMRZKJWSo{R`iJWM®MVJWZKpL{KJLpLjnJLZKJWMeü®bdEVb	JWZ6[3pcj�ZRjk`UJWSoEe_LZ8P¤þ)HRj<`UjkbdS	_WøuSoHREVb�bojk^'SUEG_cZ:[Rj$\KZRj5b�SoHKj
tR`o_czRMej�s/JLZK[Ù[®jkbU^"`UEez6j5b�_L{R`�sÙ_®[®jkMR_WøuSoHRjBJL[ ù j�`iboJL`oücP5þ)HRj<ZKj"ûISnbojk^'SUEG_cZÙ`oj ù Eej g b�tK`oj�[
ù Ee_L{6b g _L`UF:_LZ�~Bô g J¤SUj�`UsvJW`UF�EeZRp q JWZ6[1EVb�øÆ_cMGMe_ g jk[vzIü1J:bdj5^'SoEe_LZ(SoHKJWS)[RjkbU^"`UEGzujkbnSoHKj
_LZ�So_cMG_cpLEV^�JWM8boj�svJLZcSUEe^3JWtRtR`U_cJc^iH]SoHKJWS>Eeb>SoHKj�øÆ_L{KZK[RJ¤SUEG_cZA_Wø	_L{K`BbU^iHRj�sÙjLPuQ<ø§SUj�`BSoHKJWS
^"_LsÙj5b�Jvbdj5^'SUEG_cZ g HKj�`Uj g j�[®j5bo^�`oEezuj�_L{R`>bU^iHRjks:j q EeZ]EGSUb>sÙ_cbdS�pLj�ZKj�`iJWM ù jk`UboEe_LZ q JLZK[
JWZKJLMGü���j3EhSib>tR`U_Ltuj�`oSoEejkb']RSUHRj:EGsÙtKJWSoEej�Z�SB`UjkJc[®j�`>^kJWZÝboFIEGtÞ[®EG`Ujk^"SoMeü(SU_1SUHKJ¤S�bdj5^'SUEG_cZ�^�EGS
Eeb g `UEhSoSojkZÞEeZ�J�ø»JLEG`UMGü*boj�MGø�[ ^"_LZ�SiJWEeZRjk[ g J³ü2^�zK{®S g EeMeM�SoHRjkZÞsÙEVbob�SUHRjv[®j"SiJWEeMeby_LøTbo_LsÙj
^"`U{K^"EVJWMÌEeZRpL`Ujk[REGjkZcSib�õ»bot6j5^"E_\6^�JLMGMeü q SUHR_cboj�[®jkJLMGEeZRp g EGSoH�_LZ�So_cMG_cpLEV^�JLMYboj�svJLZcSUEe^�EVbobo{Rj5bUö"P

`ba)` cPd�eTf�g<hbi�j)e�k
ô8j"SPl z6jvJ]ZKJWSo{R`iJWM�MVJWZRpc{KJWpcj�Soj�ûIS q JWZ6[ÝMej"Snm,zujvJ�b�SU`oEeZRp�SoHKJWSyEVbys3{6^iHÞboHR_L`oSojk`
SoHKJLZol1PXpÞj g EVboH(SU_vpLj�ZKj�`iJ¤Soj�ZKJWSo{R`iJWMÌMVJWZRpc{KJWpcj>SUj"ûIS�lPq8bo{K^iH�SoHKJWSký

r lPqÌHKJcb<jkbUboj�Z�SoEVJWMeMGüÙSUHRj�bUJWsÙjys:j5JWZREeZRpvJLb9l1P
r lPqY^"_cZcSiJWEeZKbsm JcbnJ�bdj5^"`Uj"S g J¤SUj�`UsvJW`UF q JWZK[vSoHRjBtR`oj5bdjkZK^"jB_Wø6m g _L{RMV[vHR_cMe[1{Rt
EGZA^�_L{R`oS�õÆjLP pKP q m ^"_c{RMe[]bUJ³ü qut þ)HKEeb)EVb)SoHKjPv�`U_Ltuj�`oS�üv_Wø6w q JWZ6[ g JLb)MeEV^"j�Z6bdj5[1SU_
x _LZv[RJWSoj�y{z�ö|]¤ZR_LSoj)SoH6J¤S	SoHKEeb�s:j5JWZKb�SUHKJ¤S	SUHRj�tR`U_Lz6JWzREeMGEGS�ü�_WøÌJ t ø»JLMeboj)t6_�bdEGSoE ù jGz
bdHK_L{RMV[3zuj<j"ûISU`ojks:jkMGü�bosvJWMeM8õÆ`Ujk^kJWMeMISoHKJWS	JBø»JLMeboj)t6_�bdEGSoE ù j)EVb g HRj�Z�SoHRj g J¤SUj�`UsvJW`UF
Soj�û�S�_®^k^"{R`ib)`UJLZK[®_cs:Meü q E£P jcP q j ù jkZ(SUHR_L{KpLH�EhS g JLbTZRj ù jk`<EGZKboj�`oSoj5[Kö'P

r þ)HRj g J¤Sojk`osvJL`oFWm Eeb�ZR_WS�`UjkJc[RJWzRMejBøÆ`o_cs}lPq g EhSUHR_L{®S�FIZR_ g Mejk[RpLj�_Wø�SoHRj3bojk^�`oj�S
FLjküvSoHKJWS g Jcb){Kbojk[(So_vEeZcSU`o_®[®{6^"jPm9P

r w _c`Tbo_LsÙj�_cZRj g HR_�FIZR_ g b	SUHRj�bojk^�`oj�SnFcj�ü q m ^�JLZ1zujB_cz®SUJLEGZRj5[ÙøÆ`U_Ls~lPq g EhSUHR_L{RS
FIZR_ g MGj5[®pLj�_Wøul õ»bo_�SUHRj�`UjyEeb�ZR_ÙZRj�j5[1SU_:tuj�`UsvJWZRjkZ�SoMeü(b�SU_L`Uj�SoHRj�_c`oEepLEeZKJWM q ZR_LZE[
g JWSojk`osvJW`UFLj5[1^"_ctIü1_Wø�SoHRjySUj"ûISiö"P

r�� ZRMejkbUbÙbd_csÙj�_LZKj1FIZR_ g b�SUHRj�bdj5^"`Uj"S3Fcj�ü q m EVb ù j�`Uü�HKJW`i[çSo_Þ`ojksÙ_ ù jvøÆ`U_Ls�lnq
g EhSUHR_L{RS>[®`UJcb�SUEe^kJWMeMGü1^iH6JWZRpcEGZRpÙEGSUb)sÙjkJLZREeZRpKP

r þ)HRj]tR`o_®^�jkbUb�zIü g HREe^iH�m Eeb�EeZcSU`o_®[®{6^"jk[�EGZ�So_�l SU_Þ_cz®SUJLEGZ�lnqnEVb�ZR_WSvbdj5^"`Uj"S q
`UJWSoHRjk` q EGS�EVbTSoHRj�bojk^�`oj�S)Fcj�üvSUHKJ¤S�pcE ù jkbnSoHKj�bo^iHRjksÙj�EGSUb>bdj5^"{R`UEhS�ücP

r þ)HRj�`Uj3EVb�zR{REeMhS
[£EeZÝ`UjkboEVb�SiJWZK^�j�So_�^"_cMGMe{KboEG_cZ*zIü�S g _(tuj�_ctRMej g HR_]HKJ ù j�[®Eh÷Yj�`Uj�Z�SUMGü
g JWSojk`osvJW`UFLj5[ ù jk`UboEG_cZKbn_WøOSUHRj�boJLsÙj>SUj"ûISkPRþ)HKJWSTEVb q bd{RtKt6_�bdj�t6jk`Ubo_LZ]Q HKJLb�lPq�� q
g HRj�`UjSm��óEeb>HREe[K[®j�Z*{6bdEeZRp1JvFcj�ü�SoHKJWS>Eeb>ZR_WS�FIZR_ g Z]So_(Q q JLZK[�t6jk`Ubo_LZ�� HKJcb
lPq�� q g HKj�`UjSm�� EVbBHKEe[R[Rj�ZÝ{6bdEeZRp�J(FLjkü(SUHKJ¤SyEebBZR_LS�FIZR_ g Z�SU_�� q SoHRjkZÝj ù j�ZAEGø
Q JLZK[�� g j�`Uj<So_ÙboHKJW`Uj>JWMeM6SoHRj�EGZRøÆ_L`UsÙJWSoEe_LZvSUHRj�üvH6J ù j<SUHRj�ü g _L{RMV[vZR_LSnzuj�JLzRMej
So_vjkEhSUHRj�`<`UjkJc[(_c`�[®j�Mej"SUjBSUHRj g J¤Sojk`osvJL`oF*õÆøÆ`o_cs j�EGSoHRjk`�lPq � _L`9lSq � ö'P
þ)HRj<bd_cMG{®SUEG_cZ g j)MeJWSojk`�bdFcj"SU^iH g EeMGMKbUJ¤SUEebdøÆü q SU_�Jy[®j�pc`ojkj�SUHKJ¤S�EVbuZ�{KJWZ�SoE_\Kj5[�MVJ¤SUj�`	EeZ

SoHRj�tKJWtuj�` q JWMeMuzK{®SnSUHRj�MeJcb�ST_Wø8SUHRj�JLz6_ ù j�`Uj'Z�{REe`ojks:jkZ�SUb q JLMhSUHR_L{RpcH1_LZKj>sÙ_®[®E�\u^�J¤SUEG_cZ
So_�SUHRjBbU^iHRjks:jBzR`UEGZRp�b�EGS)bo_LsÙj g HKJ¤Sn^�MG_�bdjk`�SU_�JWMVbo_�boJWSoEVb�øÆüIEeZRp�SUHKJ¤STMeJcb�ST`ojGZc{KEG`Uj�sÙj�Z�S5P

`ba�� ��h4�6e�j�hL�9�W�6�be�g<�G�Eg%�
þ)HRj�Jc[ ù jk`UbUJW`Uü�EVb]EGZ�Sojk`oj5b�SUjk[ EeZ [RJLsvJWpLEeZRp õÆEV[®jkJLMGMeü q [®jkbdSo`U_¤üIEGZKp�ö:SUHRj g J¤SUj�`UsvJW`UF
g EhSUHR_L{®S�[®`iJLbdSoEV^�JLMGMeü1^iHKJLZRpLEeZRp�SUHRjysÙjkJWZKEGZRpÙ_Lø8SoHRj�Z6J¤So{K`UJLMuMVJWZKpL{KJLpLj�SUj"ûIS<EGZ g HREV^iH
EhS�EVb<HREV[R[®jkZ8P w _c`)SoHREVb<tR{K`otu_cboj q SUHRj�JL[ ù j�`iboJL`oüÙEVb<JWMeMG_ g jk[1So_6ý



r v�j�`oøÆ_L`Us sÙjkJLZREGZKp�[�tR`oj5bdjk` ù EeZRp�So`iJWZKbdøÆ_L`UsvJ¤SoEe_LZ6b)_LZ*boj�Z�SojkZK^"j5b�õÆEeZK^"Me{K[®EeZRpvSU`UJLZKb([
MeJWSoEe_LZ�So_1JLZR_WSUHRj�`<MVJWZRpc{KJWpcj5ö"P

r v�j�`oøÆ_L`Us sÙjkJLZREeZRp�[�sÙ_I[REhøÆüIEeZRp�SU`UJLZKb�øÆ_c`osvJWSoEe_LZKbÌ_cZ�bdjkZ�Soj�Z6^"jkbTõÆzK{®S�ZK_WSoj�SoHKJWSmSUHREeb
^�JLZRZR_WS�zujvJWtRtRMeEejk[ÝSo_]So_I_]sÙJLZIüÝbdjkZ�Soj�Z6^"jkb q z6j5^�JL{KbdjÙ_Lø�SoHRjv`Uj'Z�{REe`Uj�sÙj�Z�S�SoHKJWS
SoHRj�_ ù j�`iJWMeMYs:j5JWZREeZRpÙ_WømSoHRjySUj"ûIS>boHR_L{RMV[]ZR_WS<zuj�[®jkbdSo`U_¤üLj5[Kö'P

r�� ZKboj�`oS)ZKj g bdjkZcSUj�ZK^�jkb)EeZ]SoHRjySUj"ûISkP
r DA_ ù j*boj�Z�SUj�ZK^�jkbÙøÆ`U_Ls _LZRjAtKMeJc^"j*_LøBSUHRj*SUj"ûIS1So_
JWZR_LSoHRjk`ÝõÆEeZK^"Me{K[®EeZRp�sÙ_ ù EeZRp
g HR_LMejytKJW`iJWpc`UJLtRHKb q bojk^"SoEe_LZKb q ^iHKJLt®Sojk`Ub q j"Si^WP¡ö'P

� �Tì���ìE� îN�vìX D�B¡ í®ìúòoë£¢¥¤§¦¨��ìE�8íI©ª��íX«<òdë�¬
D*JWZIü]Soj5^iHRZRE�Zc{KjkbBHKJ ù j�z6jkj�ZÝtK`o_ct6_�bdj5[�øÆ_L` g JWSojk`osvJW`UFIEGZKpvs3{RMGSoEesÙjk[®EVJ�[R_I^�{RsÙj�Z�SUb
z6j5^�JW{6bdj q _Wø	^"_L{K`Uboj q sÙ_cbdS�_WømSoHRj�`UjkbojkJL`U^iH�EGZ g JWSojk`osvJW`UFIEGZKp�HKJcbTøÆ_®^"{Kbojk[�_LZ�EesÙJLpLj q
ù EV[®jk_ q JWZK[ÞJW{K[®Ee_�bo_L{K`U^�jkb3õÊbdjkj q øÆ_L`�EeZKb�SiJWZK^�j q ­�® ^�¯�°§ö"P } _csÙj3_Wø�SoHRj:sÙ_cbdS�bo{K^�^�jkbUb�øÆ{RM
s:j�SoHR_®[Rb�_Ltuj�`iJ¤SUjTEeZ:SoHRj�øÆ`ojGZc{Kj�ZK^�ü�[®_csÙJLEGZ q EÊP jLP q _cZ�SUHRj w _L{R`UEGjk`	_L`�|BEVbo^�`oj�SojBln_cboEeZRj
So`iJWZKbdøÆ_L`Us _WønJLZÝEesÙJLpLj�_L`�JW{K[REG_][®_®^"{RsÙj�Z�S1õ»boj�j ­²±Iq(³ °	JLZK[ASUHRj:tKJWtuj�`ib�`oj�øÆj�`Uj�ZK^�jk[
SoHRjk`oj³ö'P } {K^iH$sÙj"SUHR_®[Rb�[R_*ZR_WS g _c`oFÞ_LZçSoj�ûIS�{RZRMejkbUb�SUHRj1SUj"ûIS3EVb3`Uj�tK`oj5bdjkZcSUjk[çJLb3J
zREhSUsvJWtAEesÙJLpLjcPKþ)HRj�tR`U_LzRMej�s g EGSoH�SoH6J¤S�EVb<SoH6J¤S tG­ {E°VZRMeEGFcj�ZR_LEVboü�[RJWSUJ q g `oEGSdSUj�Z�Soj�ûIS
^"_LZ�SiJWEeZKb�MejkbUb�`Ujk[®{KZK[RJWZ�S:EGZ®øÆ_c`osvJWSoEe_LZ g HREV^iH�^"_c{RMe[�z6j�{Kbdj5[çøÆ_L`:bdj5^"`Uj"S�^�_LsÙs3{KZRE�[
^�J¤SUEG_cZIz�õ ­ ´Rq tOPbµ&¯�°§ö"PRþO_1JLtRtRMeü1SUHRj g JWSojk`osvJW`UFIEGZKp�sÙjkbUbUJWpLj5b<[®j ù j�Me_Ltujk[(øÆ_L`�EesvJWpcjkb q
bd_cs:j]øÆj5J¤So{K`oj5bÙ_Wø�SoHRj�SUj"ûISvøÆ_L`UsvJ¤S1HKJ ù j(SU_$z6jAsvJWZKEGtR{KMeJWSojk[8ý	SoHRj5bdjAsvJ³ü�EeZK^�MG{K[Rj
bdtKJc^"j5b�z6j�S g jkj�Z:SoHRj<Mej"SoSojk`Ub�õ»FLjk`oZREeZRpIö q zuj"S g j�jkZ�SUHRj g _L`i[Rb<õÆjcP p6P q tK`o_ct6_c`dSUEG_cZKJWM®botKJL^$[
EGZRpIö:_L`1zuj"S g j�jkZóSoHRj*MeEeZRjkb*õÊbdjkj q øÆ_c`1EeZKb�SiJWZK^�j q�­_®'¶ ^ ®%· °Æö3Jcb g jkMGMBJLbÙsvJWZREetR{RMVJ¤SUEGZKp
bd{K^iHúSoj�û�S:øÆ_L`UsvJ¤Sib�Jcb:rBþ<D*ô q ômJLþmj�w q _c`,v�_�b�Sibo^�`oEet®S q JWZ6[$SoHKj�Ee`:t6JW`iJWsÙj"SUj�`ib(õ ­ ´Rq
tRt8PIµ2¯<[!µ ± °Æö'P
þ)HRj�JWMGSoj�`UZKJWSoE ù j>EVbTSo_v[®j ù jkMG_ct�[®EG÷ujk`ojkZ�S)sÙj�SoHR_®[RbTøÆ_c`)Soj"ûIS g J¤Sojk`osvJL`oFIEeZRp<^�SoHR_�bdj

SoHKJWS)^kJWZ1jks3zujk[vSUHRj g JWSoj�`UsvJW`UF3EeZ1SUHRj>SUj"ûIS)EhSibdjkMhømJLZK[(JL`oj�SoHI{KbT{RZRE�Z�{Rj>øÆ_c`nZ6J¤So{K`UJLM
MeJLZRpL{KJLpLj	SUj"ûISUbkP%v�`UEGsÙEGSoE ù j�sÙj�SoHR_®[Rb q bo{K^iH3JcbOEeZKboj�`oSoEeZRpBbotuj�MeMGEeZRpBJLZK[6ÿ¤_L`OtK{RZK^'SU{KJ¤SUEG_cZ
t6j5^"{RMeEeJL`oEGSoEejkb�JWZ6[6ÿ³_c`B[®jkMGEez6jk`UJWSoj:j�`U`o_c`Ub>JWZK[6ÿ¤_L`�bdüIZR_cZ�üIs bo{RzKbdSoEGSo{®SUEG_cZKb q g HREeMej:bdSoEeMGM
z6jkEGZRp�{Kbojk[ q So{R`UZç_L{®SySo_�zujvZR_WS ù j�`UüAj"÷Yjk^'SUE ù jLýÌzujkboEe[Rjkb�[®jkpL`iJL[®EeZRp�SoHRj:Soj�ûIS q SUHRj�ü
JW`Uj�j ù jkZ�MGj5bob<`UjkboEeMGEej�Z�S<SoH6JWZ�_L{R`>_ g Z]EeZREGSoEVJWM�JWtRtR`U_cJc^iH ­_® µ�° g Jcb q g HRj�`Uj g j�JLtRtRMeEGj5[
QTSUJWMeMVJWH¹¸ bvJWZK[�p�JLpcbdSUJW÷�¸ bÙ{Kboj�_WøºZ�{KJc[®`iJ¤SoEV^�`oj5bdEV[®{Rj5b ­�®'» °)So_�SoHKj�Q } l �(� ZI{Rs3zuj�`^"_L`U`Ujkbot6_cZK[®EeZRp�SU_�j5JL^iH g _L`i[v_Lø8SoHRj�SUj"ûIS q SUH�{6b)sÙJLFIEGZRp�EhS�^kJW`U`oüvJ�zREhS<_LøOSoHKj g J¤SUj�`
[
sÙJL`oF�JLZK[�ZRj5^"j5boboEhSiJ¤SUEGZRp�Mej"û®Ee^kJWM®boü�ZK_LZIüIs bo{RzKbdSoEGSo{RSoEe_LZKb)õÆ_Lø g _L`i[Rbm_L`�j ù jkZ3tRHK`UJcbdj5bUö"P
p HREGMej:_L{R`yJWtRtK`o_�JL^iH g JLb>JL{®So_csvJ¤SoEV^ q ZR_LSBsvJWZI{KJLM�Jcb>EGSUb�tR`Ujk[Rjk^"j5bobo_L`ib<EeZ*SUHRj:bo{RzE[
b�SUEhSU{®SoEe_LZ*zK{KbdEeZRj5bob q JWZ6[A[®Ee[�ZK_WSB[®jkpL`iJL[®jySUHRj�SUj"ûISBs�{K^iH q JLZK[ g HREeMGj g j g _L`UFLj5[1SU_
j�ZRHKJLZK^"j�EhSib3`U_LzK{Kb�SUZRjkbUb�zIü�j�s�z6j5[R[®EeZRp*SUHRj g J¤SUj�`UsvJW`UFÝEeZúJ*bosÙJLMGM)[®EVbo^�_LZ�SoEeZI{R_L{6bt6_c`dSUEG_cZ�_LømSUHRjySoj�û�S q EGS>b�SUEGMeMÌøÆj�MeMOboHR_L`oS<_Wø�_L{R`<`Uj'Z�{REe`ojksÙj�Z�SUbkP
þ)HRjBMeEGSoj�`iJ¤SU{R`UjBboj�j�svbnSo_�ø»J ù _c`nJL{®So_csÙJWSoEV^>sÙj�SoHR_®[RbnøÆ_L`<^�`oj5J¤SoEeZRp:^"_ ù jk`�SUj"ûISUbTøÆ_c`

bdj5^"`Uj"S�sÙjkbUboJLpLjkb g EGSoHçSUHRjvHRj�Metç_Wø<bd{6^iHÞtR`UEes:EGSoE ù jÙSUjk^iHRZKE�Z�{Rj5b�JLbysÙEGsÙEV^ÙøÆ{RZK^"SoEe_LZKb
­�®%¼®q$® ¯<° q g HREe^iH�pLjkZRj�`iJ¤SUj:bdSUJWSoEVb�SUEe^kJWMeMGüÞ^"_L`U`Ujk^'SyzR{®S�s:j5JWZREeZRpcMGj5bobyJWZ6[*SUH�{6b�^"_cZKbdtKEe^$[
{R_L{Kb�Soj�û�Sib�õÆøÆ_L`�H�{KsÙJLZKb�zR{®S�ZK_WS�ZKjk^"j5bobUJW`UEeMGüÝøÆ_L`3svJc^iHREGZKjkb3boj�Z6bdEGSoE ù j1_cZRMeüÝSU_*SoHKj
b�SiJ¤SoEVbdSoEV^�JWM�tKJW`iJWsÙj"SUj�`ib�_WøTSoj"ûIS'ö�_L` q sÙ_L`UjÙbo_LtKHREebdSoEV^�JWSoj5[®MGü q ^"_cZcSUj"ûIS([£øÆ`Uj�jÙpL`iJWsÙsvJW`ib
õÆEezREe[8P q ^'ø�P ­_®%± °§ö	SoHKJWSTpcj�ZRjk`UJWSoj�tR`UEes:EGSoE ù j�zR{®S)MejkbUbn^�_LZKbotREV^"{R_c{KbdMeü:s:j5JWZREeZRpcMGj5bob�Soj�û�Sib q
EGZ g HREV^iH�j5JL^iH:EGZ6[®E ù EV[®{KJLMRbdjkZcSUj�ZK^�j)sÙJ³ü3z6j�bo_L`oS�_LøusÙj5JWZREeZRpWøÆ{KM q j ù j�Z:EGøu`iJ¤SUHRj�`	{RZK`oj�[
JWMeEebdSoEV^�JLMGMeü:boEes:tKMGj q SUHKJ¤STHREe[Rj>SUHRjBbojk^�`oj�S�sÙjkbUboJLpLj�EeZvSoHKj>pL`iJWsÙsvJW`n^"_®[®j>`iJ¤SUHRj�`�SoHKJLZ



EGZóSoHKj�SUj"ûISkP�½B{R`vtR`Ujkboj�Z�SÙJLtRtR`U_cJc^iHúEes:tKMGjks:jkZ�Sojk[óEeZúSUHREVbvtKJWtuj�`1JLZK[
EhSib:øÆ{R`dSUHRj�`
[®j ù j�Me_LtRsÙj�Z�Sib�bdHKJL`oj5b�S g _A[®j5bdEe`iJWzRMej:øÆjkJ¤SU{R`Ujkb g EGSoH�SoHREVb�MVJ¤SoSojk`�JWtRtR`U_cJc^iH�^�EGSUbyJL{®So_&[
sÙJWSoEV^"EGS�ü*JWZK[Ýj�ZK^�_®[®EGZKp(ZR_LSBSUHRj:Soj"ûISyEhSibdjkMhøTzR{®Sy`UJWSoHRjk`�J�`Uj�tR`Ujkboj�Z�SUJWSoEe_LZA_Lø�EhS(^IJLZK[
SUJWFcj�SoHRjks s3{6^iH(øÆ{R`oSoHKj�`5PL½B{R`ib)HKJLb)ZRj ù jk` q HR_ g j ù j�` q zuj�jkZAJ:^�_ ù jk`([£Soj�û�S<JWtKtR`o_�JL^iH8P
Q>b�JWMe`oj5JL[®üysÙj�Z�SoEe_LZKjk[�JLz6_ ù j q SoHRj)~>ô g JWSojk`osvJW`UFIEGZKp<Soj5^iHRZRE�Zc{Kjkb�[®j ù j�Me_Ltujk[�j5JW`
[

MGEej�` g jk`oj>ZR_WS ù j�`Uü:`oj5bdEeMGEej�Z�S5P�þ)HI{Kb q øÆ_c`�SUHRj�botKJc^"EeZRp�Soj5^iHRZRE�Z�{Rjkb q SUHRj g J¤SUj�`UsvJW`UF�^�JLZ
jkJLboEeMGü�z6j<jk`UJcbdj5[�zIü�{KbdEeZRpS½�lTa õÆ_ct®SoEV^�JLMK^iHKJL`UJc^'Sojk`�`oj5^"_LpcZREGSoEe_LZ6öOSo_�^iHKJWZRpcjTSoHRj�`Uj�tX[
`oj5bdjkZcSiJ¤SUEG_cZ�_Lø<SoHRj(Soj�û�S�øÆ`o_cs�JAzREGSosvJWt$SU_ÞQ } l �(� P�DA{RMGSoEetRMej�sÙjkJLZREeZRp�[�tR`Ujkboj�` ù EeZRpbd{Rz6b�SUEhSU{®SoEe_LZçJ¤SoSUJL^iF®b�^"_cs:tK`o_cs:EVboj3svJWZIüAj"û®EVb�SUEGZKp(SUjk^iHRZRE�Z�{RjkbBøÆ_c`ybdSo_c`oEeZRp]J g J¤SUj�`
[
sÙJL`oF:EeZ1SoHKj�Soj�ûISUbnSoHRjksvbdjkM ù jkb q EeZK^"Me{K[®EeZRp q _LøO^"_L{K`Uboj q _L{R`n_ g Z1EGZKEhSUEeJLMuJLtRtR`U_cJL^iHOP&p�j
g _c{RMe[�MGEeFLj(So_Þ^�_LsÙj1{Rt g EhSUHúJ*sÙj�SoHR_®[�_Lø g JWSojk`osvJW`UFIEGZKpAZKJ¤SU{R`UJLM�MVJWZRpc{KJWpcjvSoj�ûISSoHKJWS�EVbyJLbybd{6^�^"j5bobdøÆ{RM�JLbBSoHKj3øÆ`Uj'Z�{RjkZK^"ü�[ [®_LsvJWEeZ*sÙj"SUHR_®[RbÙõ»bo{K^iHÞJcb ­²± °�JLZK[*`Uj�MVJ¤SUjk[
g _c`oFRö�HKJ ù jyzuj�j�Z]øÆ_c`<EGsvJWpcj�JWZK[]JW{K[REG_6P

¾ ù JWMe{KJ¤SUEG_cZKbB_Wø g J¤SUj�`UsvJW`UF�EeZRpvSUjk^iHRZKE�Z�{Rj5by`ojksÙJLEGZ�J(ücj"S�{RZKJWSdSiJWEeZRjk[ÞpL_�JWM�j ù jkZ
EGZ JW{6[®EG_ q EGsvJWpcj q JLZK[ ù EV[®j�_ g _L`UF ­�®G³Rq$®G´ °�]�SoHRjk`oj�EVbv[®j$\KZKEhSUj�MeüúZR_çzuj�ZK^iHRsvJL`oFIEeZRp
J ù JLEGMVJWzKMGj)øÆ_c`n~>ô g JWSojk`osvJW`UFIEGZKpKP�p�jBJWSdSojksÙt®S�SU_3^"_cZcSU`oEezR{®SUj�SU_�SoHRj�[®j ù j�Me_LtRsÙjkZcSn_Wø
~>ô g J¤SUj�`UsÙJL`oFIEeZRpÙj ù JWMe{KJWSoEe_LZ�zIü�bo{RpLpcjkbdSoEeZRpvsÙj"SoHK_I[Kb<SoH6J¤SBboEGpcZRE_\6^�JLZcSUMGü�`UJLEebojySoHKj
JWZ�Soj�øÆ_L`)SUHRj�J¤SoSUJc^iFLj�`5P

¿ ÀÁ D�ÃÂúënìIîsÄ�îN¬�òoñ{�uÄO���6©Ã�	ënìRòdñ ê�©ªÅ�Ä��6©Ã�më�ìE��ìRò�î�ë

Æ¹a)` ÇÈd{�ÊÉ�ËsfnÌ

þ)HRj�pL_�JWMÌ_Lø�~Bô4v EVb<So_1[Rj ù jkMG_ctAbdü®bdSoj�svb g HKEe^iH�tR`U_®^"jkbUb)SUj"ûISUb<EeZAZKJWSo{R`iJWM8MVJWZKpL{KJLpLj
JW{®SU_LsvJ¤SUEe^kJWMeMGüÝøÆ_L`3J*botujk^"E_\6^1JLtRtRMeEe^kJ¤SUEG_cZ q bo{K^iH�JLb�svJc^iHREGZKjÙSo`iJWZKboMeJWSoEe_LZ q EGZ®øÆ_c`osvJ�[
SoEe_LZ `oj�So`UEGj ù JWM q bd{Ks:svJL`oE��kJWSoEe_LZ q EeZ®øÆ_L`UsvJ¤SUEG_cZ
j�û�SU`UJc^'SUEG_cZ q [RJWSUJ�sÙEGZREeZRp q _L`vEeZ�SojkMGMeE�[
pLj�Z�S�bojkJW`i^iHRj5b�PRþm_Ùz6j�bo{K^�^�jkbUb�øÆ{KMObd{6^iH]boü®b�SUj�svb�boHR_L{RMV[�j�EGSoHRjk`�j�s�{RMeJWSoj�{RZ6[®j�`ib�SiJWZK[E[
EGZRp zIü bo_LsÙj�HR_ g pL_LEeZRpóJW`U_L{RZK[ EhS*boüIZcSiJL^"SoEV^�JWMeMeü _L`Ab�SiJ¤SUEebdSoEV^�JLMGMeü _L`(^�s�{K^iH sÙ_L`Uj
tR`o_csÙEeboEGZKpLMeü&^I`ojktR`Ujkboj�Z�SoEeZRp�JLZK[çsvJWZREetR{RMVJ¤SUEGZKpAs:j5JWZREeZRpAj�ûItKMGEV^"EGSoMeüLP�DAjkJLZREGZKp�[�zKJLbojk[
~>ô4v q _Lø g HREV^iHÝ_LZ�SU_LMe_LpLEV^�JLMOboj�svJWZ�SoEV^�b�EVbBSoHRj:z6j5b�S�[®j ù j�Me_Ltujk[ÞJWZK[ÝsÙ_cbdS�bo{K^�^�jkbUb�øÆ{RM
JWtRtR`U_cJc^iH q EVb q EeZ JWZúEesÙt6_c`dSiJWZ�S:boj�Z6bdj q J�bdSoj�p�JWZR_cpL`iJWtRHKEe^v[®j5^"EetRHRjk`oEeZRpçbdü®bdSoj�s�zuj$[
^�JW{6bdj�Z6J¤So{K`UJLMRMeJLZRpL{6JWpLj<EVb�J3bdü®bdSoj�s q _Wø§SUj�Zv`iJ¤SoHKj�`nJL`U^kJWZRj�JLZK[Ù_LzKMGE�Z�{Rj q _WøÌj�ZK^�_®[®EGZKp
s:j5JWZREeZRp6PRþ)H�{6b q S g _0¾�ZRpcMGEVbdH]bdjkZ�Soj�Z6^"jkb q¹ÍEÎ'ÏEÐ�Ñ�ÒPÓ.Ô<Ò|Õ0Ö�Î�×LØ_Ó@Ô%Ò�Ó JWZK[ ÍEÎ'Ï�Ð�Ñ�ÒPÓ@Ô'Ù2Ó�Ú
Ö�Î�×{Ø_Ó@Ô%Ò�Ó�q Me_�_cF1EV[®j�Z�SoEV^�JLMÌ_LZ�SoHRj�bo{R`oø»JL^�jBzR{RS>[®jkbU^"`UEGzuj ù jk`oü1[®EG÷Yj�`Uj�Z�S<j ù jkZ�SUbký®EGZ]SoHKj
øÆ_L`Us:jk` q bd_csÙj�zu_I[Rü:tKMGj5JLbojkbTNL_cHRZ(JWZ6[vEhSTEebTj5JLboü3SU_�[®_b]cEeZ1SUHRjBMVJ¤SoSojk` q EhSTEeb)Nc_LHRZ g HK_
tRMGj5JLbojkb<bo_LsÙj�zu_®[®ü(JLZK[(EVb<j5JWpLjk`TSo_v[®_1bo_KP

�nj$EGS�[R{Rj$So_ bdüIZ�SUJc^'SoEV^�boüIZK^"`Uj"SUEebos q JLbÝEGZ SUHRj$S g _ j"ûRJWsÙtRMejkbÝJWzu_ ù j q _L`ASU_
HR_LsÙ_LZIüIs3ü q JLs3zREepL{KEhS�ü q _c`:jkMGMeEetKbdEVb q SUHRj]sÙJLEGZ
tR`U_LzRMej�s�_LøBJW{®SU_LsvJ¤SUEe^(Soj�ûISÙJLZKJWMeü�[
bdEVb1EVb1SU_ú[®EVbo^�_ ù jk`vSoHRjÞsÙjkJWZKEGZRp�øÆ`o_cs JLZK[ {RZK[Rj�`�SoHRj�bd{R`oø»JL^�j*_WøySUHRj*SUj"ûISkP)~>ô6v
HKJLb:JL^k^"{Rs�{RMeJWSoj5[$J*pL`UjkJWS3[®jkJLMn_Lø�j"û®tuj�`UEGjkZK^"j1EeZú{KZRHREV[®EGZKpÝsÙjkJLZREGZKpÝEeZ®øÆ_L`UsvJ¤SoEe_LZOP
� S>svJWFLj5b<tuj�`oøÆjk^'S�bdjkZKbdj q SoHKj�Z q So_vSU`oü]JWZK[�{®SUEGMeE���j�SUHR_cboj�`oj5bd_c{R`i^"jkb q `Uj ù jk`UboEeZRp3SUHRj�s qJLb�EGS g j�`Uj q øÆ_L`BHREe[REGZRp�EGZRøÆ_L`UsÙJWSoEe_LZ*Jcb�`Uj'Z�{REe`oj5[�z�ü g J¤Sojk`osvJL`oFIEeZRp q bdSojkpcJLZR_Lpc`UJLtRHIü q
\KZRpLjk`otK`oEeZ�SoEeZRp q JWZ6[�tu_cbUboEGzRMeü1_LSoHRjk`)øÆ{®So{R`Uj�JLbUbo{R`UJLZK^"jyJWZ6[�bojk^�{R`oEGS�ü1EeZ®øÆ_L`UsvJ¤SUEG_cZ8P

� S	boHR_c{RMe[�zuj<ZR_WSUjk[:JWMVbd_�SoH6J¤S�SoHRj)øÆ_c`osvJLM®`oj5bd_c{R`U^�jkb�[®j ù j�Me_Ltujk[:JWZK[�{Kbojk[�zIü3~>ô6vEGZvpcj�ZRjk`UJLMRJWZK[Ù_cZcSU_LMe_LpcEe^kJWM®bdjksvJWZ�SoEV^�b	EeZvtKJL`dSUEe^�{RMeJL`	svJ³ü3Me_�_cF�boEGsÙEeMeJL`	So_�SoHRj<øÆ_c`osvJLM



sÙJWSoHRjksvJ¤SoEV^�JLM�_LzEÛ�j5^'SUbB`Uj"øÆj�`U`Ujk[�SU_]JcbB^�_LZ�Soj�û�S
[ÊøÆ`Uj�j�pL`iJWsÙsvJW`ib<EeZ ­_®G¼ ^ ®%± °OzR{®SySUHRj�ü
JW`Uj q EeZ(ø»Jc^'S qKù j�`Uü1[®EG÷ujk`ojkZ�SkPKþ)HKJWS>^"_cZcSUj"ûIS([£øÆ`Uj�j�pL`iJWsÙsvJW`ibn^kJWZ�z6jyEeZ�Soj�`UtR`Uj"SUjk[ g EhSUH
~>ô g _L`i[Rb)Eeb q Jc^'So{6JWMeMGü q EGZ6^"EV[®j�Z�SUJLMÌSo_ÙSUHRj�ZKJWSo{R`Ujy_Wø�SoHRj5bdj3pL`iJWsÙsvJW`ib q g HREV^iHAJL[®sÙEGSJWZIüvZI{Rs3zuj�`)_Wø�ZR_LZX[£MeEGZKpL{REVb�SUEe^BJWtRtKMGEV^�JWSoEe_LZKb)JLb g j�MeM q JLZK[1SUHRjyEGZ�SUj�`UtR`oj�Soj5[(boj�Z�SojkZK^"j5b
pLj�ZKj�`iJ¤Soj5[�z�ü>SoHRj5bdj�pL`iJWsÙsvJW`ibuJL`oj	tK`oEesÙEhSUE ù j q ^�`o{6[®j q JLZK[y_Wø§SUj�Z�{RZKpL`iJWsÙsvJ¤SoEV^�JLMÊP"þ)HKj
øÆ_L`UsÙJLMm`Ujkbo_L{K`U^�jkb q EeZK^"Me{K[®EeZRp t pL`iJWsÙsvJW`ib q zv[®j ù jkMG_ct6j5[AzIü*~>ô4v b�SU`oE ù j3So_]`ojktR`Ujkboj�Z�S
jkJL^iH�JLtRtR`U_LtR`UEeJWSoj	Mej ù j�ML_Lø®MeJLZRpL{KJLpLj	bdSo`U{K^'SU{R`ojnJL^�^�{R`iJ¤SojkMGü q JWZ6[ g HREGMej q øÆ_L`UsvJWMeMGü q SoHKjkboj
`oj5bd_c{R`U^�jkb�svJ³ü�MG_I_cF�bo_LsÙj g H6J¤S:boEes:EeMVJW`�SU_Þ^�_LZ�Soj�û�S
[�boj�Z6bdEGSoE ù jvpc`UJLs:svJL`Ub q SoHKj�ü$JW`Uj
ZR_WS�EGZ�Sojk`otK`oj�SUJWzKMGj�sÙjkJLZREeZRpWøÆ{RMeMeü]zIü�JWZIü�SoHREeZRp1_LSoHRjk`�SUHKJWZ*~Bô�P{�nj5bdEV[®j5b q s:_�b�S�`o{KMGj5b
EGZÝ~Bô4v s�{KbdSBzuj�^"_cZ�Soj"ûIS
[�boj�ZKboEGSoE ù jLPuþO_(tR{®SBEGSyzRMG{KZcSUMGü q g j3JL`oj3[RjkJWMeEeZRp g EGSoH*s�{K^iH
s:_c`oj�Jc[®j'Z�{KJWSojy`ojktR`Ujkboj�Z�SUJWSoEe_LZKbn_Wø	~>ô�P

Æ¹a�� Ü�e��GhLÝ4g<Þ&e��,hb�ºß0à{á'hLjQhLâLãQÞ&�Ij�ä4e�kå�Xà{á'ã)Þ&�
þ)HRj�_cZ�So_LMe_LpcEe^kJWMTbdjksÙJLZ�SoEV^(JWtKtR`o_�JL^iH ­ ·�¶ °T{Kbojkb�SUHR`ojkj(svJ<Û�_c`:bdSUJWSoEV^(`Ujkbo_L{K`U^�jkb q SoHKj
_LZ�So_cMG_cpLü
õçæ�ö ­ ·�¶Kq
·E® ° q SoHRj�MGj�û®Ee^�_LZ õQèTö ­ ·�¶Rq.·&· ^ ·<» ° q JLZK[�SoHKj1Soj�ûIS([�s:j5JWZREeZRp*`Uj�tK`oj�[
bdjkZcSiJ¤SUEG_cZ*õGé¹êWë�ö	MVJWZRpc{KJWpcj ­ ·&¶Rq
·2¼ ° q jkJc^iHv_Wø g HREV^iHvEebn[®j$\6ZRjk[ÙøÆ_c`osvJLMGMeü3EeZvSoHKj��)~ w
`ojktR`oj5bdjkZ�SUJ¤SUEG_cZ ­ ·�¶ °LSUHKJ¤Sm^kJWZ�zujnboj�jkZ�JLbYSUHRj�øÆ_c`osvJWMcbdüIZ�SUJWû>øÆ_L`mjkJc^iH�_LøISoHRjn`oj5bd_c{R`U^�jkbkP
þ)HRj�[®üIZKJLsÙEe^�`Ujkbo_L{K`U^�jkb<EeZ*_LZ�SU_LMe_LpLEV^�JLM8bdjksvJWZ�SoEV^�b>EGZK^�MG{6[®j�J1boüIZ�SUJL^"SoEV^�tKJL`Uboj�`3õ)ì�ö q
JWZ�JWZKJLMGü���jk`�õQíBö q JLZK[�JÙpcj�ZRjk`UJWSo_c`�õ)î�ö'P
þ)HRj>_cZcSU_LMe_Lpcü3EVbTJ�SUJWZKpLMejk[vHREej�`iJW`i^iHIü�_LøO^"_cZK^"jkt®So{KJLM6ZK_I[Rjkb q æBïñð%ò�ó q g EhSUH(j5JL^iH

ZR_®[®j�zuj�EeZRp$JÞtKJWEe`�_LøBJÞZR_®[®j�MVJWzuj�M�JLZK[úJ�boj"SÙ_Wø>tR`U_Ltuj�`oS�ü$JWZK[å\KMeMGjk`:t6JWEe`Ub q òÁï
õ
ô¹õ�ö�ð�õ�÷bø�ö@ù<øÊö|ó³ö q bo{K^iHvSUHKJ¤S�ú�÷Eú¹ùüûEò<ý�ûEò<þOõ
ô¹õ�ý¥ïå÷bÿ�ô¹õ�þOï ùÌö q EeZ1_WSUHRj�` g _c`U[Kb q j ù jk`oü
tR`o_ct6jk`dS�ü:JWZK[,\6MGMej�`nZKJWsÙj�EVb�JLZv_LZ�So_cMG_cpLEV^�JWM®ZK_I[Rj>EeZvEhSib�_ g ZÙ`UEGpcHcS5P2ò<ø�þ ����� ý q SoHKj�Z q Eeb
� ~ w ½�a>D�õ»Q���¾n~>þ r � DÝQ>~Bö�õ»þ<r�¾�DT¾ ¾�\�¾n~>þ�ö"õ)��¾�~�¾ w � l � Q>a6xÎr � DÝQ>~Bö<_L`
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þ)HRj�Mej"û®Ee^�_LZ1EVb�J�bdj�Sn_LøYMej"û®EV^�JLM6jkZcSU`oEejkb q èåïBðGõ�ó q g HR_�bdj>s:j5JWZREeZRp�b�JW`Uj�j�ûItKMeJLEGZRj5[
EGZÝSoj�`Usvb�_WønJLZÝ_LZ�SU_LMe_LpLEV^�JLMm^�_LZK^�j�t®S�JWZK[uÿ³_L`BEhSib�tR`o_ct6jk`dS�ücPü¾�JL^iHAMej"û®EV^�JLM�jkZ�So`Uü q õ q Eeb
J*tKJLEG`Ù^"_cZKbdEVbdSoEeZRpÝ_LøBJ g _L`i[ õ.-�ö�JLZK[úJÞbdj�S:_Lø�MGj�û®Ee^�_LZ��k_LZRj5b�õ0/�ö q j5JL^iH�_Lø g HREV^iH
^"_LZ�SiJWEeZKb3JÞ[®Eh÷Yj�`Uj�Z�S:S�üIt6j]_Wø�EeZ®øÆ_L`UsvJ¤SUEG_cZúJWzu_L{®S�SoHRj g _L`i[Ìý6õVï õ.-Pö�ð�/ ø ó³ö'P�p HRjkZ
1 ï32�465 q SoHKj�boj�svJLZcSUEe^ �k_LZRjA^"_cZKboEebdSUb:_Wøyb�SiJWZK[KJW`i[�j"û®tR`UjkbUboEG_cZKb:_ ù j�`:_LZ�SU_LMe_LpLEV^�JLM
EhSUj�svb�ý�/Gø4ï871õ)ò X ö.ò f ö
969
9'ö
ò<þRö q g HRj�`Uj)jkJL^iHOò�EVb q _WøY^"_L{K`Uboj q JLZ�_cZcSU_LMe_LpcEe^kJWM�ZR_®[®jLPLþ)HKjþ<D*a _LømJ:bdjkZcSUj�ZK^�jBEVb)JWZ�_LZ�So_cMG_cpLEV^�JWM6`ojktR`Ujkboj�Z�SUJWSoEe_LZ1_LøOEhSib)sÙjkJWZKEGZRp:EeZ1SoHKjyboüIZ�SUJ¤û
[®j$\KZKjk[vzIü�SoHRj>þ<DÝa �)~ w P w EepL{R`Ujkb ® JWZK[ · boHR_ g JWZvj�û®JLsÙtRMGj�øÆ_L`;: X ïBê Ô�Ú|ÕnÒ�Ô<Ñ=<
Ö�ÎWÍ�ÎGÏ�Ð�Ö�ÏIÔ<ÖNÒ
ÏIÓ?>�Ô<Ò?<<Ú|ÑA@GÑ�Ð�Ù�Ö�ÎCB�Î<Ò|Ö�Î�Ð P
w _L`)j5JL^iH�boj�Z�SUj�ZK^�jBEeZ]SoHRjy_LZ�SU_LMe_LpLEV^�JLMuboj�svJLZcSUEe^�JWtKtR`o_�JL^iH q SoHKjyboüIZ�SUJL^"SoEV^�tKJW`ibdjk`

[®j"SUj�`Us:EeZRj5b<SoHKj3bdüIZ�SUJc^'SUEe^�bdSo`U{K^'SU{R`UjLýIìvõD:�ösïE:GF�ôH:GIKJ�L$M
NAJWZ6[(SUHRj3JLZKJWMeü���j�`B[®j"SUj�`
[
s:EeZRj5b�EGSUbÙþ<D*a�ý í�õ0:�ö�ïPORQTS N P	þ)HRj�pcj�ZRjk`UJWSo_c` q EGZK^�_L`Ut6_c`UJWSoEeZRpÝJÞ`oj ù jk`Uboj(boü�ZX[
SUJL^"SoEV^ÙtKJW`iboj�`y_Wø<bd_c`dSib q pcj�ZRjk`UJWSoj5b�JAbdjkZcSUj�ZK^�j:øÆ_L`�j5JL^iHçþ<D*a�ý4îvõ=ORQTS�öºïU:)P } jkj
�����#VXW"Y#Y�*��)Z\[D���H]��X[K�#^���Y�_��)]'�#���)*��)Y�`#����a��)*��b] øÆ_L`�sÙ_L`UjÙ_LZ�_LZ�So_cMG_cpLEV^�JWM	boj�svJWZ�SUEe^kb
JWZK[�EhSib<`Ujkbo_L{R`i^"j5b�P
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Æ¹a�Æ cPd�eTÝ��'e�hL�DÉ�Ësf ÜWe��GhbÝ6g<Þ&e��O��hIgWÉ�ËñÇ��Xá'e�g<kå�EgZY¹ãQà�â

þ)HRj�svJWEeZ]jksÙtRHKJLboEVb)EGZAJL[KJWt®SUEGZRpÙSUHRj�J ù JWEeMeJLzRMejB`Ujkbo_L{R`i^"j5bT_Wø�_LZ�So_cMG_cpLEV^�JWMÌboj�svJWZ�SUEe^kb
øÆ_L` g JWSojk`osvJW`UFIEGZKp�tR{R`Ut6_�bdj5bOEVbmSo_�[®j ù j�Me_Lt�JWZ3EeZRZR_ ù JWSoE ù jnJLtRtR`U_cJc^iH�øÆ_L`�tKJW`oSoEVJWMI{KbojT_Wø
SoHRj�_cZ�So_LMe_LpcEe^kJWM8boj�svJWZ�SUEe^�JLtRtR`U_cJc^iH(øÆ_c`>bdjkMGj5^'SUE ù j�þ<D*a `ojktR`Ujkboj�Z�SUJWSoEe_LZ q þ<DÝa�[£MeEGSoj q
JLbmEhS g j�`Uj q z6_LSoH:EGZ3Soj�`Usvb�_Wø6Jc^�^"_c{RZ�SoEeZRp<øÆ_c`bÛ�{6b�S	tKJL`dSibO_Lø6JBboj�Z�SUj�ZK^�j q bd{K^iH:JLb�J g _L`i[
_L`�J:tRHR`iJLboj q JWZ6[(zIü(MeEes:EGSoEeZRp:SoHKj�t6_ g j�`<JWZ6[6ÿ³_c`Tpc`UJLEGZ�boE_�kj�_LøOSUHRj�`ojktR`Ujkboj�Z�SUJWSoEe_LZKbkP
ln{R`oEe_L{6bdMeü q SoHRjy~>ô6vútK`o_czRMGjks EGZ�~>ô g J¤Sojk`osvJL`oFIEeZRp�EVbTboEes:EeMVJW`nSo_ÙD*þ EeZ1SUHKJ¤S<EGS

EebnjkbUbdjkZ�SoEVJWMeMGü�SoHKJWST_LøÌSo`iJWZKboMVJ¤SoEe_LZv_Lø8_LZRjBMeJLZRpL{6JWpLj<jkZ�SoEGS�ü:EeZ�So_:JWZR_LSoHRjk`�_LZ1SoHRj�zKJLboEVb
_Wø�s:j5JWZREeZRpvEV[®j�Z�SUEhS�ücP � ZAD*þ q SUHRj�MVJWZRpc{KJWpcjBjkZ�SoEGSoEejkb>JL`oj�boj�Z�SojkZK^"j5b<EeZ�S g _1[®EG÷ujk`ojkZ�SZKJ¤SU{R`UJLM8MVJWZRpc{KJWpcjkbkP � Z�~Bô g J¤Sojk`osvJL`oFIEeZRp q SUHRj�ü�JW`Uj g _c`U[Rb�_L`<tRHR`iJLbojkb�EGZ�SUHRj3bUJWsÙjMeJLZRpL{KJLpLj q g HREV^iH q øÆ_c`�SUHRj(tR{K`otu_cbojkb3_Wø<SoHKEeb�`oj5bdj5JW`i^iH q g EeMGMTzuj�bdSo`UEe^"SoMeü�¾�ZRpLMeEVbdH8P � ZD*þ q SUHRjySo`iJWZKboMVJ¤SoEe_LZA^�_ ù j�`ibnSoHRj3j�Z�SoEe`oj�SUj"ûIS']6EGZ*~Bô g JWSojk`osvJW`UFIEGZKp q EhS>JLtRtRMeEGj5b<_LZKMGü
So_ÙSoHKjyboj�Mejk^"Soj5[ g _L`i[RbT_L`�boj�Z�SUj�ZK^�jkbkP
þ)HRj g _c`U[ q tRHR`iJLboj q boü�Z�SiJL^'SUEe^AbdSo`U{K^"So{R`UjA_L`1þ<D*a SUHKJ¤S1ZKj�jk[KbÙSo_$zuj*`Uj�tRMVJL^�jk[

z6j5^�JW{6bdjÙEGS3[®_Ijkb�ZR_LS�boJWSoEVb�øÆü�bd_cs:jÙZR_cZE[�MGEeZRpL{KEebdSoEV^Ù^"_LZ6[®EhSUEG_cZóõÊbd{6^iHçJcbyZR_WS�üIEej�MV[®EGZKp
SoHRj�`Uj'Z�{REe`oj5[�bojk^�`oj�S<zREhSib�SU`oEeZRp:øÆ`iJWpLsÙjkZcS'önEebký

r JW{®SU_LsvJ¤SUEe^kJWMeMGü�[®j"SUjk^'SUjk[�JLb)ZKj�jk[REGZRp:SU_vz6j�`Uj�tRMVJL^�jk[ü]
r JW{®SU_LsvJ¤SUEe^kJWMeMGü(`ojktR`oj5bdjkZ�Sojk[�bdüIZ�SUJc^'SUEe^kJWMeMGü(JLZK[6ÿ¤_L`<bdjksvJWZ�SoEV^�JLMGMeü{]IJLZK[
r JW{®SU_LsvJ¤SUEe^kJWMeMGü
`ojktRMVJL^"j5[úzIüóJWZ j'Z�{RE ù JWMej�Z�S1_L`vZKjkJW`
[�j'Z�{RE ù JLMGjkZ�SÙjkZ�SoEGS�üóbUJ¤SUEebdøÆü�[EGZKpÞJAZR_cZE[�MGEeZRpL{KEebdSoEV^(^�_LZK[®EGSoEe_LZOýmbo{K^iHúJWMGSojk`oZ6J¤SoE ù jvjkZ�SoEGS�ü�EVb:bd_c{RpLH�S�JLZK[çøÆ_L{KZK[
JW{®SU_LsvJ¤SUEe^kJWMeMGü�JLb g j�MeMÊP



Æ¹a\[ ��e��Xà�ãQà�â^].f�g<e��'e�g%�¹ãQà�â �Xà6��É�e��XgR]@��e��Xà�ãQà�â f�g%e��Ge�gG�¹ã)à6â cse`_üá
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w _L`�SoHRjv`Uj�Û�j5^'Soj5[çEGZKEhSUEeJLM�JWtRtK`o_�JL^iH ­�® µ<° q EhS g JLbytK`oEesvJW`UEGMeüÝboü�ZK_LZIüIs bo{RzKbdSoEGSo{®SUEG_cZKb�P
ô8j"ST{KbTJLbUbd{RsÙj q øÆ_L`nEGZ6b�SiJWZK^�j q SoHKJWS�SoHKj g _L`i[ba Ú
Ó@ÓÅ<2Îdc EGZfe cOÓ�Ú|Ñhg@Ô,Ñ�Ò�ÔnÒ�ÎRg�ÑQÓ$ÖçÕji.Ô<Ò�ÓÅ<
Î<Ð a Ú
Ó@Ó�<&Î�c pcJ ù j1SoHRj g `o_cZRp�Z�{KJc[®`iJ¤SoEV^1`UjkboEV[®{RjLP	þ)HRj�boüIbdSojks J¤SoSoj�sÙt®SUjk[úSoHRjkZ�SU_
`ojktRMeJc^"jka Ú
Ó@Ó�<&Î�c g EhSUH Ø Ñhi@Ó$Ú|ÖçÕ P � ø�SoHREVb�[®EV[]ZR_WS<tR`U_®[®{K^"j�SUHRj�ZRjk^�jkbUboJL`oüvzKEhS q EhS>bo_L{KpLH�S`ojktRMeJc^"jks:jkZ�SUbTøÆ_L`�SoHRj g HK_LMej�tRHR`iJLboj i.Ô<Ò�ÓÅ< Î<Ð a Ú
Ó@Ó�<&Îdc:q bd{K^iHAJcb >6Ï�Ñhg@Ï�Ñ�Ò a Ú
Ó@Ó"q SoHKJWS
Ñ�Ò a Ú.Ó.Ó�<2Îdcml!Ø_Î�@GÑ�Ð�ÙLq j�SU^LPmQ>b3JWZçj"ûISo`Uj�sÙjvsÙjkJcbd{K`oj q EhS g JLb�bo{RtRtu_cbojk[ÞSo_A`Uj�tKMeJc^"jÙSoHKj
g HR_LMej]boj�Z�SUj�ZK^�j�zR{RS g JLb�ZRj ù j�`Ùj�û�SUj�ZK[Rjk[$SUHKJ¤SÙø»JL`kP w _c`:SoHRj�bdüIZ�SUJc^'SUEe^$[ÊSU`ojkj$[�zKJLbojk[
JWtRtR`U_cJc^iHÙtR`o_ct6_�bdj5[:HRj�`Uj q SoHRj�bdjkZcSUj�ZK^�j�ZRjkjk[Rb�So_�zuj>svJWZKEGtR{KMeJWSojk[(bd_�SUHKJ¤SnEhS)^iHKJWZRpcj
EhSib�bdüIZ�SUJc^'SUEe^ybdSo`U{K^'SU{R`oj g EGSoHR_c{®S>JWZIü1_c`<JWZIü1jkbUboj�Z�SoEVJWM8^iHKJLZRpLj�_Wø�sÙjkJLZREGZKpKP

cPd6eWf��Eg<�Ge2g � ZKbdSoj5JL[:_Wø g `oEGSoEeZRpy_L{K`�_ g Z�t6JW`ibdjk` q g j�^iHR_cbojTSo_�{Kboj<_LZKj<_WøuSoHRj�svJLZ�üJ ù JLEGMVJWzKMGjy_LZ]SUHRjPp�j�z8P � `o_cZREe^kJWMeMGü q sÙ_cbdS�_Wø�SoHRjks g j�`Uj�So_I_ t bo_LtRHKEebdSoEV^�JWSojk[Iz3øÆ_c`�_L{K`tR{R`Ut6_�bdj5bOEeZ�SUHRjTboj�Z6bdj�SoHKJWSmSUHRj�ü�^kJW`U`oEejk[ys�{K^iH�zKJLMGMVJLbdSm_LøRSoHRjT_ ù jk`UJLMGMcbdü®bdSoj�svb g EhSUHREeZ
g HREe^iHÙSUHRj�ü g j�`Uj�[®j ù j�Me_Ltujk[vJLZK[ÙüIEGjkMe[®j5[vEeZ®øÆ_L`UsvJ¤SoEe_LZÙSUHKJ¤SnHKJL[vZK_ ù JWMe{Rj�_L{RSUboEe[®j>_Wø
SoHRjks]P&pÞj g _L`UF g EhSUH3SUHRj�ô8EeZRF�t6JW`ibdjk`)õ �����#VXW�Y�Y'()��(��u["Z)	��oni[�*�]G[�*½���;[��#^'�bY ö q g HREV^iH
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[4a)` Ç��Xá'e�g<kå�EgZY©¨$à��'e�g%á'ã)hbà
þO_�EeZKboj�`oS�SUHRj g J¤SUj�`UsÙJL`oF g j<`Uj�tujkJ¤S�SUHRj<øÆ_LMeMe_ g EGZRp�bdSojktKb ® ^Eµ>{KZcSUEGM g j)HKJ ù j)EGZKboj�`oSoj5[
EGZ�So_:SUHRjySoj�û�S>JLMGM8SoHRj�zREGSUb�_WøOSUHRj g J¤Sojk`osvJL`oFYý
® P�pÞj�Me_®^�J¤SUj�JÞMGj5JLbdS([�`UJLZRFLj5[$bdjkZ�Soj�Z6^"j(EeZ : q ^kJWMeM)EhS�2«ªLP � øÊ2«ª<¸ bÙbd{6^�^"j5bobo_L`�EGZ
SoHKjSoj�û�S3õ»EÊP jLP q 2«ªw¬ X ö g JLb)^iHR_�bdjkZ�Jcb<J3svJW`UFLjk`nEeZAJWZ�jkJW`UMeEGjk`TEGSojk`UJWSoEe_LZ�_WøOSUHRjkboj�b�SUj�tKbõ ® öç^Yõ)µcö�SUHRj�Z g j>boFIEGt 2«ª q [Rj�Mej"Soj>EhS�øÆ`U_Ls : q JWZK[:`Uj�tujkJ¤S�SoHREVb } SUj�t ® õ g j>tREe^iF�SoHKjZRj g MejkJcb�S
[£`iJWZRFcjk[�bdjkZcSUj�ZK^�j�EGZ : q j"Si^WP¡ö'P6ôOj"SR2Gøh­ X zuj�SoHKj�svJW`UFLj�`�boj�Z�SUj�ZK^�jySoHKJWSj�ZK[Kb<{Rt�z6jkEGZKpÙ^iHK_cboj�Z]EGZ]SoHKEeb�bdSojkt8P
· P�pÞj:EeZKbdjk`dSBSoHRj:ZRj�û�S�^iHI{RZRF$õ»bUJ³ü q�® zREGSUbiö>_Wø�SUHRj g J¤SUj�`UsÙJL`oF]EeZASoHRjÙboj�Z�SojkZK^"j 2'ø
SoHKJWS�øÆ_LMeMe_ g b q EeZÙSoHKj<Soj�û�S q SUHRj�svJW`UFLjk`�boj�Z�SUj�ZK^�jR2Gø¯­ X Û�{KbdSn^iHR_cboj�ZÙEeZ } Sojkt ® PLþ)HKj
g JWSojk`osvJW`UF3zKEhSibnJL`oj�bdSo_c`oj5[ g EhSUHREGZ°��ømzIü:JLtRtRMeü�EeZRp�SU`UJLZKbdøÆ_L`UsÙJWSoEe_LZKb>õ»[®j5bo^�`oEez6j5[
EGZvj5JW`UMGEej�`nbdj5^'SoEe_LZ6bUömSU_©2 ø {RZ�SoEeMmõ»EVö�SoHRjB`ojkMGj ù JLZ�S�zREhSib�_LøYEGSUbq� ø svJ¤SU^iH:SUHRjB[®j5bdEe`Ujk[
ù JWMe{Rjkb q JWZ6[�õ»EGE§ö�SoHKj<ZRj g `UJLZRF�_Lø!2 ø EVb	b�SUEGMeMKMVJW`UpLjTj�ZK_L{RpcH3SUHKJ¤S�EGS�EVb	ZR_WS�sÙEVb�SiJWFcj�Z
øÆ_L`TJysÙJL`oFcj�`5P<p HKJ¤S g j>[R_�EGZÙSUHRj�{RZKMGEeFLjkMGüÙ^�Jcbdj g HRjkZ1JWMeMKbo{K^iHÙSo`iJWZKbdøÆ_L`UsvJ¤SUEG_cZKb
ø»JWEeMÌSo_vbUJ¤SUEebdøÆüÞõ»EVö)JLZK[Þõ»EGE§ö)EVb<[®EVbo^�{Kbobojk[�zuj�Me_ g P

µRP�pÞj>s:_ ù j)SoHRj>t6_�bdEGSoEe_LZÙ_WøYSUHRjuÛ�{KbdS([�sÙ_I[RE�\Kj5[vbdjkZ�Soj�Z6^"j 2 ø EeZÙSoHRjBbd_c`dSUjk[ÙbdjGZ�{Rj�ZK^�j
: q bo_ÙEhSib)ZRj g t6_�bdEGSoEe_LZ]EVb�^"_cZKbdEVbdSoj�Z�S g EGSoH�EhSib<ZRj g `iJWZRFYP

± ã)�'Þ2Ý6�G�'ã)hbà�hb�9äüáGe`² ` ôOj"Sk³ÝzujBSoHRj�ZI{Rs3zuj�`T_WøOboj�Z�SojkZK^"j5b�SUHKJ¤S)^�JL`o`Uü g J¤SUj�`UsvJW`UF
zREhSib q bUJ³ü q�® zREGSUbytuj�`�boj�Z�SojkZK^"jAõ»bo_�SoHRj g J¤Sojk`osvJL`oF�HKJcbb³ ® zREGSUbiö'P w _L`�J(Me_LZKp�SUj"ûIS q
EhSÙEeb,Z�{REGSoj(MeEeFLj�Meü õÆzR{RS:ZR_LS:ZKj�jk[Rjk[Kö�SoHKJWS�SUHRj�Mej"ø§SUsÙ_cbdSm³ bdjkZ�Soj�Z6^"jkb�_Wø<SUHRj]EGZREGSoEVJWM
õÆüLj�S�{RZRsÙ_®[®E_\Kjk[Kö?: JL`oj:SUHRjvsvJW`UFLj�`ib']YSoHREVb�EVb�z6j5^�JL{Kbdjj³ Eeb�s�{K^iH$bdsvJLMGMej�`ySUHKJWZ�ô
JWZK[ÝHRj�ZK^�jÙEhS�EVbB{KZRMGEeFLjkMGü*SoHKJWS�J]^�JLZK[®EV[RJ¤SUj3øÆ_c`ysÙJL`oFcj�`�EGZ } SUj�t ® EVb�`oj(Û�jk^'SUjk[ÌP8þ)HKj
g JWSoj�`UsvJW`UF*^"_cZKbdEVbdSUb q _WøT^�_L{R`iboj q _WønSoHRj1^�_LZK^kJ¤SUj�ZKJWSoEe_LZ�_WøV³ ® zREGSUb�bdSo_c`oj5[ÝEeZÞSoHRj ³
bdjkZcSUj�ZK^�jkbTSUHKJ¤S>JL`oj�bo{K^�^�jkbUbd_c`Ubn_Wø�svJW`UFLj�`ib�õ»J¤S<SUHRj�`iJ¤Sojy_Lø ® zREGSUb<tuj�`>boj�Z�SUj�ZK^�j5ö'P

± ã)�'Þ2Ý6�G�'ã)hbà¥hb�nä¹á'e`²�� p HREV^iHÞtu_L`oSoEe_LZ*_Løq�ºønEVb�{Kbojk[AøÆ_c`�SoHRj g J¤Sojk`osvJL`oF]zREGSUb�Eeb
ù JL`oEVJWzKMGj q sÙ_®[®{RMVJ¤Soj5[AzIü ¤��øh­ X q E£P jcP q EGS�EVb<SUHRj]õ»svJW`UFLj�`'ö)boj�Z�SojkZK^"j3SoHKJWSBEes:sÙj5[®EeJWSojkMGütR`oj5^"j5[®jkb�2Gø	EeZ]SoHRjySUj"ûIS�SoH6J¤S>[®j�Soj�`UsÙEGZKjkb g HREV^iH�zREhSib�_Lø´�ºø�^�JL`o`UüÙSoHRj ® g J¤SUj�`UsvJW`UF
zREhSib�P w _L`�j"ûRJLs:tKMGj q EGS�^"_c{RMe[3z6jTSUHRj ® zREGSUb�_Lø�� ø SUHKJ¤S�bdSUJL`dS	J¤S	tu_cboEhSUEG_cZ�õ ¤� øh­ X sÙ_®[¶µköøÆ_L`�bo_LsÙj<bdsvJWMeM®EeZcSUj�pcj�`�µ q _L`�tuj�`UHKJWt6b�SoHRj<tKJL`oEGS�ü�_Lø ¤� ø¯­ X [®j"SUj�`Us:EeZRj5b g HRj"SUHRj�`	EGS�EVb	JtR`oj�\Rû�_L`	J�bd{·�:û�_Wø�� ø SoHKJWS�HK_LMV[Rb�SoHRj g J¤SUj�`UsÙJL`oF�zREGSUbkPWþ)HRj<^"{R`U`Uj�Z�S�tK`o_LSo_WS�üItuj�{Kbojkb
Jn\KûIj5[]`o{RMejvõ t tR`oj�\Rû(_Lø�� ø z�ö q zR{RS g j g EeMGM8{6bdj ¤� ø¯­ X So_vJL^iHKEGj ù j�s:_c`oj ù JW`UEVJWzREeMGEGS�üLP



� Z
SUHRj*^"{K`o`Uj�Z�S1tR`U_WSU_WS�üIt6j g jA{Kboj ® ï ®Lq zR{®S(MVJW`UpLjk` ù JLMG{Rj5bv_Wø ® JW`Uj�jkJcbdEeMGü
JL^iHREej ù JWzKMGj<zIü�JLtRtRMeüIEGZRpysÙ_L`Uj)So`iJWZ6b�øÆ_c`osvJ¤SUEG_cZKb�So_�J�SiJW`UpLj�S	boj�Z�SUj�ZK^�jR2 ø õÆ{RZ�SUEGM6EhSib¸� ø
j�ZK[RbB{RtÝbUJ³üIEGZKp g HKJ¤S g j g JWZ�S�EGS>SU_�ö'P � ø g j g j�`Uj�JWtRtRMeüIEGZKpvSoHRj5bdj3So`iJWZKbdøÆ_L`UsvJ¤SUEG_cZKb`UJLZK[®_LsÙMeüBJLZK[yEhø8õ»H�üItu_WSUHRj"SUEe^kJWMeMGüRöYj5JL^iH�bd{6^iHySo`iJWZKbdøÆ_L`UsvJ¤SoEe_LZyJ¤÷Yjk^"Soj5[�JWMeML_Wø·�ºø q SoHRjkZ
g j g _L{KMe[AZKj�jk[ASo_(JLtRtRMeü q _LZ*J ù jk`UJLpLj qI·Z¹ ­ X So`iJWZ6b�øÆ_c`osvJ¤SUEG_cZKbTSo_]JÙSUJL`opcj"SBboj�Z�SUj�ZK^�j
z6j�øÆ_L`UjBEGS t ^"_cZ®øÆjkbUbojkb.zRPX½>ø�^"_c{R`ibdj q SU`UJLZKb�øÆ_c`osvJWSoEe_LZKbT[®_:ZR_WS�J¤÷Yjk^"S�JWMeMu_Lø´�ºø�ýRbo_LsÙj�_Wø
SoHRjks J¤÷Yjk^"S�tR`UEGsvJW`UEeMGüÙSUHRj�`oEepLH�S�boEe[®j�_LøG2Gø
¸ bTSU`ojkj Oüø<õÊJWZK[]MejkJ ù jBSoHKj�MGj�ø§SosÙ_cbdS�zREGS�_Wø
��ø	{KZK^iHKJWZKpLjk[6ö q _WSUHRj�`ib<J¤÷Yjk^"S>tR`UEGsvJL`oEeMGü1SoHRj�Mej"ø§SBboEV[®j�_WøGOüø q j�SU^WP } _vEGZ�tR`iJL^"SoEV^"j g j
g _c{RMe[ÝZRj�j5[AøÆj g jk`:õ»`oj5bdtujk^"SoE ù j�Meü q sÙ_L`Uj5ö�So`iJWZ6b�øÆ_c`osvJ¤SUEG_cZKb<SUHKJWZ ·Z¹ ­ X EGø g j:JLtRtRMeEGj5[
SoHRjks9EeZ1JWZv_c`U[Rj�`	SUHKJ¤S�H6JLb�J�HKEGpcHRj�`>õ»`oj5bdtujk^"SoE ù jkMGü q Me_ g jk`iö�tR`U_Lz6JWzREeMGEGS�ü3_LøÌs:_®[®EGøÆüIEGZKp
SoHRj:`ojkMGj ù JWZ�S>tu_L`oSoEe_LZ*_Løº� ø P w _L`�j"ûRJWsÙtRMej q Ehø ® ï ® JWZK[ASoHRj g JWSojk`osvJW`UF(zKEhSyEeb>SoHKj
\K`UbdSnEeZ°� ø q SUHRj�Z g j g _c{RMe[vø»J ù _L`�SoHR_�bdj>So`iJWZKbdøÆ_L`UsvJ¤SUEG_cZKb�SoH6J¤S<J¤÷Yjk^'STSoHKjBMej"ø§S<bdEV[®jB_Wø
SoHKJWSnbdjkZ�Soj�Z6^"j&¸ b�SU`ojkj O ø q g HRjk`oj5JLb	JWZ1JWSdSiJL^iFLjk`�s:_®[®EGøÆüIEGZKp�SoHKJWS�bdjkZ�Soj�Z6^"j<HKJcb	ZR_�bo{K^iH
EGZ®øÆ_c`osvJWSoEe_LZ�Jc[ ù JWZ�SUJLpLj>JLZK[1svJ³üv{KbojyJ�SU`UJLZKb�øÆ_c`osvJWSoEe_LZvSUHKJ¤S<J¤÷Yjk^"SUbT_LZRMeüÙSoHKj�`UEepLH�S
õ»JWZ6[ q øÆ_c`�SUHREebBtKJL`dSUEe^�{RMeJL` 2 ø q {RZREesÙt6_c`dSiJWZ�Siö>bdEV[®j�_Wø\O ø PY~�_LSoj�SUHKJ¤SBSoHREVb�JLboü�sÙsÙj"SU`oü
EGZ�_c{R`�ø»J ù _L` g _L{RMV[$ZR_LS3j"û®EVb�S:HKJL[ g j1{Kbojk[úbd{K^iH�JLZ�JWMGSojk`oZKJWSoE ù j([Rj$\KZREGSoEe_LZú_Wø�� øJLb t �ºø)EVb�SoHRj1H6JLboHÞ_Lø�SoHKj(^"_cZK^�JWSoj�Z6J¤SoEe_LZÞ_Wø ÷ g EhSUHÞSUHRjvtu_cbdS([�_L`i[®j�`yMeEebdSoEeZRpA_WøTSoHKj
tR`oj�[£_c`U[Rj�`TZ�{Ks3zuj�`ib<_WømSoHRj�ZR_®[®j5b)_WøGOüøQzX]
þ)HRj>tR`U_®^"j5bobn_Wø8sÙ_®[®EGøÆü�EeZRp 2GønõÊbd_3SoHKJWSTEGSUb»�ºøm^iHKJLZRpLj5bUö�EGZ ù _LM ù jkb�svJWFIEGZKp Ò|Ø Ñ�Ù%Ï�ÖçØ Õ

s:j5JWZREeZRp&[£sÙ_®[®EGøÆü�EeZRp�So`iJWZKbdøÆ_L`UsvJ¤SUEG_cZKb�{KZcSUEGMÌEGS<HKJLb)J¼�ºø g HK_cbojBtR`Uj$\Kû(boJ³ü®b g HKJ¤S g j
g JLZcS Ô�Ð�< EGS�HKJcb�Jy`UJLZRF�SUHKJ¤S�EVb�bdSoEeMGM6MeJL`opcj)j�ZR_c{RpLH:ZR_WS	SU_�zuj<s:EVbdSUJWFcj�Z:øÆ_L`nJysÙJL`oFcj�`5P
� ZúSUHRj$õÆ`iJW`Uj5ö�^�JLbojkb g HRjk`oj�SoHKEeb:ø»JLEGMVb q g j]EGZKboj�`oS1JÝZKj g boj�Z�SUj�ZK^�j g HR_�bdj�sÙjkJLZREeZRpt \RSibvEGZbz g EhSUH
SUHRjA`UjkbdS1_Wø�SoHRj�SUj"ûIS�JWZ6[�SUHKJ¤S(H6JLb:SoHKjkboj*[®jkboEG`Ujk[ótR`U_Ltuj�`oSoEejkb']�SoHKj
^"{R`U`ojkZ�S�tR`o_LSo_LS�ü�tuj�[®_Ijkb>ZR_WSBEGsÙtRMej�sÙj�Z�SBbo{K^iH*boj�Z�SojkZK^"j�EeZKboj�`oSoEe_LZKbkP } MGEepLH�S>sÙjkJLZREeZRp
s:_®[®E_\6^kJ¤SoEe_LZ6b�JL`ojTtR`Uj"øÆjk`o`Ujk[ySU_ys:j5JWZREeZRp&[£tR`Ujkboj�` ù EGZKp<So`iJWZKbdøÆ_L`UsvJ¤SUEG_cZKb q zujk^�JL{Kboj�SUHRj�ü
EGsÙtR`U_ ù j<`UjkboEGMeEej�ZK^�j|^cSUHRj�JL[ ù j�`ibUJW`Uü3[®_Ijkb�ZR_WS�FIZR_ góg HREV^iH1bdjkZ�Soj�Z6^"jkbnJW`Uj g JWSojk`osvJW`UF�[
^�JW`U`Uü�EeZRpyJWZK[ g _L{KMe[:ZRjkjk[�So_�tuj�`oøÆ_L`Us g EV[®jkbotR`UjkJc[3sÙjkJLZREeZRp�^iHKJWZKpLjkb�SU_�[RJWsvJLpLj)SoHKj
g JWSoj�`UsvJW`UF q g HREV^iH g _c{RMV[*[®j"øÆj5J¤SBSoHRj:J¤SdSiJL^iFcj�`G¸ b<pc_cJLMO_Wø�bo_LsÙj g HKJ¤S>tK`oj5bdjk` ù EeZRpvSoHKj
Soj"ûISG¸ b<_ ù j�`iJWMeM6sÙj5JWZREeZRpKP
w EeZKJLMGMeü q g j<ZR_LSoj<SUHKJ¤S�SUHRj<tR`U_LzKJLzREeMGEGS�ü�SUHKJ¤SBõ»EGE§ö�EVb�ZR_LS�boJWSoEVb�\6jk[:zIü�SoHKj�ZRj g `iJWZRF

_Wø)2Gø8õÆEeZ } Sojkt · öYEVb8JLtRtR`U_³ûIEesvJ¤SUj�Meü½³�¾<ôvJWZK[�HRjkZK^"j�EVb ù j�`UüBbosÙJLMGM6õÆEGSOEeb8SoHRj�tR`o_czKJWzKEGMeEhS�ü
SoHKJWSOSoHKjnZRj g `UJLZRF�EebmMGj5bob8SoHKJLZ�SoH6J¤S�_Wø®SoHKj�So_ctE[�`UJLZRFLj5[BsvJL`oFcj�`mboj�Z�SUj�ZK^�jkbiö'PkQóboEGsÙEeMeJL`
^"_LsÙsÙj�Z�STHR_LMV[Rb	øÆ_c`�SUHRj>tR`U_Lz6JWzREeMGEGS�ü:_Wø8J�ZRj g MGüÙEeZKbdjk`dSUjk[vboj�Z�SojkZK^"j>HKJ ù EGZRp�So_I_3bosÙJLMGM
J�`iJWZKFÝõÆEGS�Eeb>JWMVbd_¼³�¾<ôOö'P

[4a�� Ç��Xá'e�g<kå�EgZY�ÜWe��X��ãQà�â
Q�ZIüL_cZRj g EhSUH�SUHRj�bojk^"`Uj"S<tR`UEes:j�÷A^�JLZ�pcj�ZRjk`UJWSoj�SoHKj§��ø�_Lømj ù j�`Uü(boj�Z�SojkZK^"jÍ2Gø q HKj�ZK^�j
EhSib ¤�ºø)JWZK[ÝEhSib�`UJLZRF�EGZ :)P w `U_Ls SoHKj�`Uj3_LZ q : Eeb�{Kbojk[ÞJLbBEGZÝSoHRjvJLz6_ ù j g JWSojk`osvJW`UF�[
EGZKboj�`oSoEe_LZÞj"ûR^"jkt®S�SoHKJWSyZK_�sÙ_®[®E_\6^�JWSoEe_LZKbyJW`Uj:sÙJc[®j�So_�JWZIü 2 ø ý g j:boEGsÙtRMeü*`UjkJc[ASoHKj
g JWSoj�`UsvJW`UFvzREGSUb<_c{®S<_Wø�jkJL^iH]bdjkZ�Soj�Z6^"jySoH6J¤S>^"_csÙjkb)J¤ø§SUj�`>J:svJW`UFLjk`kP

[4a�Æ Ü�e��GãQj)ãQe�à�Þ&e
pÞj)ZR_ g H6J ù j�jkZR_L{KpLH3EeZ®øÆ_c`osvJ¤SUEG_cZ�SU_�Z�{KJLZ�SoEGøÆüySoHRj)j"÷Yjk^"SUb�_Lø ù JW`UEG_c{Kb�J¤SdSiJL^iF�Jc^'SoEe_LZ6b
z�üyJWZ�Jc[ ù jk`UbUJW`Uü�õ g j�JLbUbo{RsÙj�SoHRj�pcj�ZRjk`UJLM q þ<DÝa�[£z6JLbojk[ ù jk`UboEG_cZy_WøI_L{R`ObU^iHRjks:j�EGZySUHREeb



[®EebU^"{6boboEG_cZ6ö'P � Z g HKJ¤S�øÆ_cMGMe_ g b q g j�{6bdjySUHRj�ø»JL^"S�SoH6J¤S�SUHRj�ZI{Rs3zuj�`>_Wø�bdjkZ�Soj�Z6^"jkb�{Kbdj5[z�ü(SoHRj g J¤SUj�`UsvJW`UFvEeb�JWS�sÙ_cbdS · ³ õ»z6j5^�JW{6bdjySUHRj�`Uj�JW`Ujb³�svJW`UFLjk`Ub)JWZ6[¿³úbd{K^k^"j5bobo_L`ib
So_:sÙJL`oFcj�`ib q g EhSUH(tu_cbUbdEezRMejB_ ù j�`UMeJLt:zuj"S g j�jkZ1SUHRj>S g _�boj"Sib!^®JWMGSoHR_c{RpLH1bo{K^iH�_ ù j�`UMVJWtÙEeb{RZRMeEGFcj�MeüvSo_v_®^�^�{R`<EGø�³�¾%ôÞEeb ù j�`Uü1bdsvJLMGM§ö'P

r �,á�á'�IÞRY `�À Q sÙj5JWZREeZRp�[�tR`Ujkboj�` ù EGZRp]SU`UJLZKb�øÆ_c`osvJWSoEe_LZ�_Wø<J*bdjkZ�Soj�Z6^"jv_Wø)SUHRjvSoj�ûIS
^�JLZRZR_WS3[KJWsvJWpcj�SUHRj g J¤SUj�`UsÙJL`oF{]Ìj�û®JLsÙtRMGj5b�_Wø<bo{K^iH�So`iJWZKbdøÆ_L`UsvJ¤SoEe_LZ6b�JW`UjÙboEesS[
tRMej]boüIZR_LZIüIs bo{RzKbdSoEGSo{RSoEe_LZKb q bdjkZcSUj�ZK^�j(`UjkbdSo`U{K^'SU{R`UEGZRp�b�øÆ`U_Ls�JL^"SoE ù j(So_Ýt6JLbUbdE ù j q
So`iJWZKboMVJ¤SoEe_LZ�So_vJLZR_WSUHRj�`<ZKJWSo{R`iJWMÌMVJWZKpL{KJLpLj�õ»jLP pKP q øÆ`U_Ls w `ojkZK^iH(SU_�¾�ZRpcMGEVboH6ö'P

r �,á�á'�IÞRY �ÁÀ Q sÙjkJLZREeZRp�[�sÙ_I[REhøÆüIEeZRpASo`iJWZ6b�øÆ_c`osvJ¤SUEG_cZç_Wø�JÝboj�Z�SojkZK^"j(_Wø<SoHKj1Soj�ûIS
HKJLbÙtK`o_czKJWzREeMeEhS�üÃÂÈµ�³�¾<ô _Wøy[RJWsvJLpLEeZRp�SoHRj g J¤SUj�`UsÙJL`oFYý · ³�¾%ô z6j5^�JW{6bdj]SoHKj�`Uj
JW`Uj?IÄÂ · ³ósvJW`UFLj�`ib�JLZK[Ýbo{K^�^�jkbUbd_c`Ub�So_]svJW`UFLj�`ib q JWZ6[*JWZR_LSoHRjk`Å³�¾%ôúz6j5^�JW{6bdj:J
^iHKJWZKpLjÙSo_A_cZRjv_Wø)SUHRj1_WSUHRj�`nôÇÆ,Iyboj�Z�SojkZK^"j5b�^�JL{Kbdj5b�EGSUb�`iJWZKFASo_0Û�{Ks:tçSU_ASoHKj
svJW`UFLj�`
[�`UJLZRpLj g EGSoH]SUHKJ¤S�tR`U_Lz6JWzREeMGEGS�üLP
È ÎdcmcOÓ�ÐIÖ�É þ)HRj�JWzu_ ù jÞEeb]JWZ {RtRtuj�`�z6_c{RZK[ z6j5^�JW{6bdjÞEhS*JLbUbo{RsÙjkbvSUHKJ¤S�EGø3SoHKj
JL[ ù j�`iboJL`oü�HKJLb)boj�Mejk^"Sojk[(J g J¤SUj�`UsÙJL`oF�[ ^�JL`o`UüIEGZRpyboj�Z�SojkZK^"jBøÆ_L`TsÙ_I[RE�\6^kJ¤SUEG_cZ q SoHKJWS
sÙ_I[RE�\6^kJ¤SUEG_cZ g EeMGM�[RJLsvJWpLjÝSoHRj g J¤SUj�`UsÙJL`oF{]TEGZ `oj5JWMeEhS�ü SUHRj�s:_®[®E_\6^kJ¤SoEe_LZ HKJcb
tR`U_LzKJLzREGMeEGS�üA`o_c{RpLHRMeü ® Æ · ­ ¹ _Wø)[RJWsvJLpLEeZRp(SUHRj g J¤Sojk`osvJL`oFYP } EGsÙEeMeJL`�HR_LMV[Rb�øÆ_c`
SoHRj�j5b�SUEGsvJWSojk[�bo{K^�^�jkbUb)tR`U_LzKJLzREGMeEGSoEejkbT_Wø�SoHRj�_LSoHRjk`�J¤SoSUJL^iF®b)[®j5bo^�`oEez6j5[]z6jkMG_ g P

r �,á�á'�IÞRY�ÆÊÀ þ)HRjnEGZKboj�`oSoEe_LZy_Lø®J�ZRj g boj�Z�SojkZK^"j	EeZ�SUHRj�SUj"ûISOHKJcb8tR`U_LzKJLzREeMGEGS�ü£Â · ³�¾%ô
_Wø>[RJLsvJWpLEeZRpASUHRj g J¤SUj�`UsvJW`UFuPmþ)HREeb:^�JLZ�HKJLtRt6jkZ�EeZ$S g _ g J³ü®bký�õÆE§ö3Ehø�SUHRj(ZKj g
bdjkZ�Soj�Z6^"j&¸ b:`UJLZRFçEeb¿ÂË³ bo_�EhS t [®EVbotRMeJc^"j5b
z*JÞsvJW`UFLjk`3EeZ
`iJWZRF{])õÆEeEVö�EGø�SoHKj]ZKj g
bdjkZ�Soj�Z6^"j t boj�tKJL`UJWSoj5b
z�J�svJL`oFcj�`�øÆ`o_cs EGSUb g J¤SUj�`UsÙJL`oF�[ ^�JL`o`UüIEGZRp1bo{K^k^"jkbUbo_L`5PYþ)HKj
tR`U_LzKJLzREGMeEGS�üv_WøTõ»EVöTEVbk³�¾%ô q SoHKJWS�_Wø)õÆEeEVönEVbk³�¾<ô q JWZK[(SoHRjk`oj�øÆ_L`Uj>SUHRjytR`U_LzKJLzREGMeEGS�üv_Wø
õÆE§öT_L`�õ»EGE§ö)EVb)ZR_Ùs:_c`oj�SUHKJWZ · ³�¾%ô	P

r �,á�á'�IÞRYÌ[�À DA_ ù EGZKp�J<^"_LZ�SUEGpc{R_L{KbYzKMG_®^iF>_LøRbdjkZcSUj�ZK^�jkb�õ»jLP pKP q J)tKJL`UJLpL`iJWtRH q bojk^"SoEe_LZ q
^iHKJWtRSoj�` q j"SU^LP öOøÆ`U_Ls _LZKjntRMVJL^�j�_LøRSoHRjnSoj�ûISmSU_�JLZR_WSUHRj�`�HKJLbmtR`U_LzKJLzREeMGEGS�ü¼Â�µ�³�¾<ôv_Wø
[RJWsvJLpLEeZRp�SUHRj g JWSoj�`UsvJW`UFYPkþ)HREVb	^�JLZ3HKJLtRt6jkZ3EeZ3SUHR`Uj�j g J³ü®bký�õ»EVömEGøKSoHKjTzuj�pcEGZKZREGZKp
_Wø8SUHRjyzRMe_I^iFÙzuj�EeZRpÙsÙ_ ù jk[1EebT_LZKjB_Lø8SoHRjÄ³$boj�Z�SojkZK^"j5b�SUHKJ¤S)øÆ_LMeMe_ g J3svJW`UFLjk`']uõÆEeEVö
Ehø�SoHKj�jkZK[]_WømSoHRjyzRMe_®^iF1z6jkEGZKp:sÙ_ ù jk[1EVb)_LZKj�_LøOSUHRjb³$svJW`UFLj�`)boj�Z�SojkZK^"j5b�]8õ»EGEeEVönEGø
SoHRjytu_cboEhSUEG_cZ(EeZ�So_ g HKEe^iH(SoHRjyzRMe_®^iFvEebTzuj�EeZRp�sÙ_ ù jk[ t bdjktKJW`iJ¤SUjkb.z�J3svJW`UFLjk`�øÆ`U_Ls
EhSib g JWSoj�`UsvJW`UF�[�^kJW`U`oüIEeZRp:bo{K^k^"jkbUbo_L`5P6þ)HRj:tR`U_LzKJLzREGMeEGS�ü]_LøBõÆE§ö>EebÄ³�¾%ô q SoHKJWSy_Lø>õÆEeEVöEebk³�¾%ô q SUHKJ¤S<_Wø)õÆEeEGE§önEeb»³�¾%ô q JLZK[vSUHRj�`Uj"øÆ_c`ojBSoHRjytR`U_Lz6JWzREeMGEGS�üv_WøTõÆE§ö�_c`�õÆEeEVön_L`�õ»EGEeEVö
Eeb�ZR_Ùs:_c`oj�SUHKJWZoµ�³�¾%ô	P
Q�MeM®_WøuSoHRj�JLz6_ ù jntR`U_Lz6JWzREeMGEGSoEejkb�^kJWZ:z6j�[®j5^"`UjkJcbdj5[3J¤S	SUHRj�^"_�b�S	_Lø6sÙ_L`UjTSoEes:j)SiJWFcj�Z

z�üÙSUHRj g JWSoj�`UsvJW`UF�[£`UjkJc[®EGZKp�tK`o_®^"j5bob q JLZK[(J�bd_csÙj g HKJWSnHREepLHRjk`)tR`o_czKJWzKEGMeEhS�ü:_Wø�J�ø»JWMVbojt6_�bdEGSoE ù j:õÆsÙ_L`Uj>_cZvø»JWMVbdj�tu_cboEhSUE ù jkbnEGZvSUHRj�ZRj"ûIS<bd{Rz6bdj5^'SoEe_LZuö'P�p HREeMGj g j�J ù _cEe[®j5[v^"Me{®S([
Soj�`UEeZRp�SoHRj(j"û®t6_�bdEGSoEe_LZ g EGSoH�[®EVbU^"{KbUbdEe_LZ6by_Wø<bd{K^iH$jkZRHKJLZK^"jks:jkZ�SUbySU_A_L{R`3bU^iHRjks:j q EGS
Eeb)EeZKbdSo`U{K^'SUE ù jySo_v^"_cZKbdEV[®jk`T_cZRj�j"ûRJLs:tKMGjy_Wø g HKJ¤S g jysÙjkJWZ]zIüvSoHKEebký®SoHKj�tR`o_czKJWzKEGMeEhS�ü
_Wø�Jçbo{K^�^�jkbUb:_Wø�^�JLbojçõÆE§ö:_Wø�QTSoSUJc^iF�µç^�JWZ
z6j*[Rjk^"`UjkJcbdj5[ú[®_ g Z
So_$JLtRtR`U_³ûIEesvJ¤SUj�Meü
õh³�¾%ôOö�Í g HRjk`ojÏÎÝEeb3J(SU{RZKJLzRMGj1bosvJWMeM	t6_�bdEGSoE ù jÙEeZ�Soj�pcj�`�tKJL`UJLsÙj"Sojk`']ÌJ]MVJW`UpLj�`§Î�^"_cs,[
tRMGEV^�JWSoj5b g J¤SUj�`UsvJW`UF2[�`UjkJL[REGZRp�zIüvsvJWFIEeZRp:EhS)SUJLFLj�æÙõ
ô � ³´ÍWö�SUEGsÙjy`UJWSoHRjk`�SUHKJWZ�æÙõ
ôOö
SoEes:j q Jcb<øÆ_cMGMe_ g b�Puþ)HRj g J¤SUj�`UsvJW`UF2[�EeZKbdjk`dSUEG_cZ�bU^iHRj�sÙj�Eeb�SoHRj:boJLs:j�JLb�zuj"øÆ_c`oj q zK{®S�JWS
g JWSoj�`UsvJW`UF�[£`UjkJc[®EGZKp�SUEGsÙj g j�MG_I_LF�J¤SÄ³ � ÎA`UJWSoHRjk`�SoH6JWZÞJWSÅ³ t svJW`UFLjk`Ub.z q JLZK[�SU`oü
JWMeM�³4[�boE_�kjk[1bo{RzKboj"Sib�_LøÌSoHRj5bdj½³ � Îvboj�Z�SojkZK^"j5b�Jcb�zuj�EeZRp t SU`o{Kj'z�svJW`UFLjk`Ub�^�_cZRjT_WøÌSoHKjkboj



æÙõh³�ÍLönt6_�boboEezREGMeEGSoEejkb g EeMGMYüIEGjkMe[]J�s:j5JWZREeZRpLøÆ{RM g JWSojk`osvJW`UF�õ»JLbUbo{RsÙEGZRp�SoHKj g J¤SUj�`UsvJW`UF
zREhSib�SU`oEeZRp:EebT`Ujk^�_LpLZKE_�5JWzRMejBJcbnbo{K^iH g HKj�Z]_LZRjybdjkjkbTEGS q jLP pKP q z6j5^�JW{6bdj�EhS<EVbTEGZ�J3Z6J¤So{K`UJLM
MeJLZRpL{KJLpLj q _c`<EebTSUHRj�HKJcbdH]_Wø	JWZ]j"û®tujk^'SUjk[�Soj�ûISiö'P

[4a\[ ß0á'd�e2g�f�g<h�²�e�g%á'ãQe��
½>SoHRjk`<tR`o_ct6jk`dSUEGj5b)_Wø�_L{R`�bU^iHRj�sÙj�JW`UjLý

r r>J ù EeZRpÙSoHRj3FLj�üS÷AEebBJWMeMÌSoH6J¤S>EVb�`Uj'Z�{REe`oj5[1øÆ_c`�_LzRSUJWEeZREeZRpÙSoHKj g J¤Sojk`osvJL`oFÙøÆ`U_Ls J
g JWSojk`osvJW`UFLj5[ySoj�ûIS']¤EeZ�tKJL`dSUEe^�{RMVJW` q EGS�[®_Ijkb�ZR_LS�`Uj'Z�{REe`UjnFIZR_ g Mejk[®pcjn_LøRSoHKj<_L`UEGpcEGZKJLM
õÆtR`Uj$[ g J¤Sojk`osvJL`oFRö ù j�`ibdEe_LZ�_Lø®SoHRjTSoj�ûIS q _L`�FIZR_ g MGj5[®pLj�_WøRSUHRj g J¤SUj�`UsvJW`UF>sÙjkbUboJLpLjcP

r þ)HRj>tK`o_czKJWzREeMeEhS�ü:_Wø8J t ø»JWMVbdj>t6_�bdEGSoE ù jGz q E£P jLP q SUHKJ¤SnSoHRj>Soj"ûIS)bdtR{K`oEe_L{KboMeü:^�_LZ�SUJLEGZKb�J
-9[�zREhS g J¤SUj�`UsÙJL`oF q Eeb · ­�Ð PR~>_WSUj>SUHKJ¤S q `Uj�svJL`oF¤JWzKMGü q EGS)[R_�j5bTZR_WS<[®j�tuj�Z6[(_cZ(HR_ g
MG_cZRp�SoHRjBSoj�û�S<EVbyõ§SoHKj�`Uj�EVbTZR_Ù[®j�tuj�ZK[Rj�ZK^�j�_cZWôOö"PI~>_WSUj q HR_ g j ù j�` q SoH6J¤S<J g J¤SUj�`
[
svJW`UF]sÙj5bobUJWpcjySoHKJWS�EVb�SU_I_�boHR_L`oS g _L{RMV[A`Ujkbo{RMhS�EGZÞJ(bo{RzKbdSUJWZ�SUEeJLMmtR`U_Lz6JWzREeMGEGS�ü]_Wø
J�ø»JLMeboj�tu_cboEhSUE ù j q JWZK[1boHR_c{RMe[:SUHRj�`Uj"øÆ_c`oj>z6jyJW`oSoE_\6^"EVJWMeMeü�Mej�ZRpLSoHRjkZRjk[Ýõ§øÆ_L`nj"ûRJWsÙtRMej q
zIü1tR`Uj$\Rû®EeZRpÙEhS g EGSoHAbo_LsÙj t [®{RsÙs�ü�zÙbdSo`UEGZKp:MeEeFLj�é ÏXÓ©>�Ô<Ö!Ó$ÚÑc0Ô<Úw��¡ ö"P

r þ g _�HR_LMV[®jk`Ubn_Wøm[REh÷Yj�`Uj�Z�SoMeü�[ g J¤SUj�`UsvJW`UFLjk[ ù j�`ibdEe_LZ6b�_WøOSoHRjyboJLsÙj�Soj�ûIS<^�_L{RMV[1bo{K^|[^"j5bobdøÆ{RMeMGüót6jk`døÆ_c`os JWZ JWSdSiJL^iF
JLpcJLEGZKbdSvSoHKj�Ee` g J¤Sojk`osvJL`oF®bÙzIü
^�_LsÙtKJW`UEeZRpçSoHRjkEG`
^"_ctREGj5bÙøÆ_L`�[®Eh÷Yj�`Uj�Z6^"jkbkPnþ)HKEeb�^�JWZ zuj*svJL[®jÝs:_c`oj*[REÒ�1^"{KMhSÞõ»zR{®S]ZR_WS(EesÙt6_�boboE_[
zRMej5ö�J¤S g J¤Sojk`osvJL`oF�[�EGZKboj�`oSoEe_LZ�SUEGsÙjÙzIü q jcP p6P q svJWFIEeZRp]`UJLZK[®_Ls sÙ_®[®E_\6^�JWSoEe_LZKbBSU_
J1ZI{Rs�z6jk`>_Wø�boj�Z�SUj�ZK^�jkb<SUHKJ¤S�JW`Uj�ZR_LSB{Kbojk[AzIü]SoHKj g J¤Sojk`osvJL`oF�õ»bo_1MG_cZRp(Jcb�SUHREeb
[®_Ijkb3ZR_WS�^kJW{KbojvSUHRj(`iJWZRFÞ_Wø<_LZKj1_Wø)SoHKjkboj1So_Ýz6j5^"_LsÙj(bosvJWMeMGjk`�SoH6JWZ$SUHKJ¤S3_Lø�J
t svJW`UFLjk`.z�boj�Z�SojkZK^"j,^�Ehø<SUHREeb�Me_ g [£tR`U_Lz6JWzREeMGEGS�ü*j ù j�Z�S�HKJLtRtuj�ZKb3SoHRjkZ g j�[®_*ZR_LS
svJWFLj3SoHKJWSy^iH6JWZRpcj3JWZK[ÝEGZ6b�SUjkJL[ g j�sÙJLFLj:JWZR_LSoHRjk`�^iHKJLZRpLj�So_�SoHREVbybdjkZcSUj�ZK^�j3_c`
b g EGSU^iH]SU_ÙJLZR_WSUHRj�`�boj�Z�SUj�ZK^�j5ö'P

Ó Ô�ð>íRíX�Oënì©ÕÞíRî	ì®î	ì��9ÅV�ñ�	ë>ïÖÕ�Ä(�	ë>ëD�mïÖ×°Ø)ìE�OëÙ��òdî�ë½�

Q>bAbdSUJ¤SUjk[ jkJL`oMeEGjk` q SUHRj$^"{R`U`ojkZ�S�EesÙtRMej�sÙj�Z�SUJWSoEe_LZ {Kbojkb�bdüIZ�SUJc^'SUEe^ÞSo`Uj�j$bdSo`U{K^'SU{R`Ujkb q
g HRj�`UjkJcb3SUHRjo\KZKJLM�tR`U_WSU_WS�üIt6j g EeMGM�{6bdj*þ<D*a So`Uj�j5b�]	ZK_WSoj�SUHKJ¤S1s�{K^iHó_Wø>SUHRj*bo_Wø§S([
g JL`oj g EeMGMu`Uj�svJWEeZÙSoHRjBboJLs:j>z6j5^�JW{6bdj�EGSTJcbobo{RsÙjkb�JySo`Uj�j>bdSo`U{K^"So{R`Uj>JWZ6[1[®_Ijkb�ZR_WSn^kJW`Uj
g HRj�`Uj�EGST^"_csÙjkb	øÆ`U_Ls�P�pÞ`UEGSoEeZRp�þ<D*a So`Uj�j�zR{KEGMV[®EeZRp�SU_�_cMeb�Eebn_L{K`�ZRj�û�SnSUJcbdF q øÆ_cMGMe_ g jk[
z�ü�EesÙtRMGjksÙj�Z�SUJWSoEe_LZ*_Lø�s:_c`oj3_Wø	SoHKj�So`iJWZ6b�øÆ_c`osvJ¤SUEG_cZKb�[®j5bo^�`oEezujk[AEeZ } j5^'SoEe_LZ�µRPYþ)HREeb
g EGMeM8svJWFcj�_c{R`)MGEGøÆj�j5JLboEGjk`TEeZ]SoHRjyøÆ_cMGMe_ g EeZRp:boj�Z6bdjcP

½BZRjÙtR`o_czRMej�s g EGSoH�SoHRj1boüIZ�SUJL^"SoEV^|[£So`Uj�j�[£zKJcbdj5[*JWtKtR`o_�JL^iH g Jcb>SUHKJ¤S g j g jk`oj:ZR_LSpL{KJL`UJLZcSUj�j5[�SoHRj<J ù JWEeMeJLzREeMGEGS�üB_Lø6J>So`iJWZKbdøÆ_L`UsvJ¤SoEe_LZ�_c`	^iHKJWEeZ�_WøKSo`iJWZKbdøÆ_L`UsvJ¤SoEe_LZ6b g HREV^iH
^"_L{KMe[]pLjkZRj�`iJ¤SUj�øÆ_L`<{Kb�JvboüIZ�SUJL^"SoEV^yb�SU`o{K^"So{R`UjySoH6J¤S g _L{RMV[]ü�Eej�MV[�SoHRj�`Uj'Z�{REe`Ujk[�zREhS³õ»biö'P
Q�MGSoHR_c{RpLHASUHREVb>EVbBJ1`UJL`oj�_®^k^"{R`U`ojkZK^"j q g j�[®_1H6J ù j3J1bo_LMe{®SUEG_cZ�øÆ_L`BSoHKJWS�^"_cZ�SoEeZRpLjkZK^"ü q
JWZK[úSoHKJWS1Eeb:SUHRjAEeZKbdjk`dSUEG_cZú_LøyJ�ZRj g q bdjksÙJLZ�SoEV^�JWMeMeü$EGZKbo{RzKbdSUJLZ�SoEVJWM�boj�Z�SojkZK^"j g HREV^iH
g _c{RMe[ÞHKJ ù j�j�û®Jc^'SUMGü�SUHRj1bdüIZ�SUJc^'SUEe^:b�SU`o{6^'So{K`oj g j:ZKj�jk[8P8þ)HRjvbdüIZ�SUJc^'SoEV^Ù[®EÚ�v^�{RMGS�ü*Eeb
SoHI{KbB`oj5bd_cM ù jk[]zR{®S�J(boj�`UEG_c{Kb�boj�svJWZ�SUEe^�^iHKJWMeMGjkZRpLj3EebBt6_�bdj5[Ìý6SoHRj:bdjkZcSUj�ZK^�j�boHR_L{KMe[o\KS
bd_cs:jkHR_ g EGZÞz6j�S g jkj�ZASUHRjÙbdjkZcSUj�ZK^�jkbBEhS�Eeb�EeZKboj�`oSojk[8PuQ>Z*EGZ�SUj�`UjkbdSoEeZRp�^iHKJLMGMej�ZKpLj�øÆ`U_Ls
SoHRj�~Bô4vót6_cEGZ�S�_Lø ù EGj g q EhS�`Uj'Z�{REe`UjkbnøÆ_L`<EGSUb)`Ujkbo_LMe{®SoEe_LZ�bo_LsÙj�^"_LZ6bdEV[®j�`iJWzKMGjybdjksvJWZ�SoEV^
EGZ®øÆ_c`osvJWSoEe_LZ�J¤S�MejkJLbdS>JWzu_L{RSTSUHRj�S g _Ùz6_c`U[®jk`oEeZRp:j"û®EVb�SUEGZRp1boj�Z�SUj�ZK^�jkb)_Wø�SoHKjySoj"ûIS5PIp�j



HKJ ù j�ZR_WS�EGsÙtRMej�sÙj�Z�SUjk[ÝSoHREVbybd_cMG{®SUEG_cZ q JWZK[ g jÙJW`Uj�ZR_WS�bo{R`oj g j g JLZ�S>So_ q JWZK[AHKj�`Uj
Eeb)SUHRj�`UjkJLbo_LZ1øÆ_L`<SUHKJ¤S5P

� ø g j3JL`oj�pc_LEeZRpvSU_1{Kboj3þ<D*a EeZ®øÆ_L`UsvJ¤SUEG_cZ q g HREV^iHAEVb>j5boboj�Z�SoEVJWM8øÆ_L`�SUHRj�boj�Z�SUj�ZK^�jEGZKboj�`oSoEe_LZ
`ojksÙjk[®ü q g j g _c{RMe[ús3{K^iH
`UJWSoHRjk`:b g EGSU^iH�øÆ`U_Ls SUHRjAbdüIZ�SUJc^'SUEe^$[ÊSU`ojkj$[�zKJLbojk[
JWtRtR`U_cJc^iHú[®EVbo^�{KbUbdj5[
JWSÙMej�ZKpWSoH EeZúSUHREVbvtKJWtuj�`:SU_ÞSUHRj*þ<D*a�[£So`Uj�j�[£z6JLbojk[úJLtRtR`U_cJc^iH q
g HREe^iHúEeb3SoHRj�[®Ee`oj5^'SUEG_cZ g j�HKJ ù j(z6jkj�Z�sÙ_ ù EGZKp*So_�JWZIü g J³ücP � Z�ø»Jc^'S q SUHRj]boüIZ�SUJL^"SoEV^JWtRtR`U_cJc^iHÙEebTbdjkj�Z1zIüÙ{Kbn_LZRMeüÙJLbTJ g J³ü�So_3So`iJWEeZ(JWZ6[ÙSo_n\KZRj$[£So{KZRj>_c{R`�svJ¤SUHRj�svJWSoEV^�JWM
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