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SAB_H`RbMNP�ubFG�YH]B_S�Tt>rT`PGubu<SAL�@CT`F`MO@,PGLABQ^�Z�B?FGL�Hdc6FGubDAX,HK¡¢FGL�@,LAfqPGJQubFGX�RAH`B_T`J_@,D|MO@,PGL
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« P R�HKJ_L�T`PGubDAS|MNHKJ�DAJQPGxGJQFGubB-MOH`LAR�MOP�u�FY�YH�FGBQB_SAubD|MN@CPYLAB�FGwIPGS|M<MN>AH�H`LNs�@,J_PYL|h
u�H`LNMOB?@,L<kl>A@CTt><MN>AHdn�PGDIHKJQF`MOH`^?¬IPYJ�Hdc6FGubDAX,HK¡�F��Fjs�F<DAJ_PGxYJ_FGu®kl@,XCX6FGB_BQSAubHaMO>AF�M
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Tt>AFGLALAH`X�TKFYL<MO>AH`LrwIH[D�FGB_BQHKRzw6H�M�k�H`HKL�MO>AH`B_H�FGJQHKFGB�FGLAR�TKPYu�u�SALA@,TKF`MN@CPYLrPYL�MO>AF�M
Tt>AFGLALAH`X6T`FGL�PYLAX�n�MNFG�YH�DAX,FGTKH-@CL�B_@,RAH[H`FGTt>�FGJQHKFG^8Æ:ÀIHKT�MO@msiHKXmn�MO>AH-B_T`PGD6H-PGf�FlTt>AFGL(h
LAHKXAfqPYJ�ÇAhtT`PGLNsiHKJQB_@,PGLb@CB�X,FGJQxGHKJ�MO>AFGL[MN>AH8BQTKPGDIH?fqPGJ~T`PGubu<SAL�@CT`F`MO@,LAxlPGL�MO>�F`MVTt>AFGL(h
LAHKX,^�¬�PGJ�H�c6FGubDAXCH`¡:TKPGLABQ@CR�HKJ]F�LAHdM�k[PGJQ�}PGf:TKPGubDAS(MOHKJQB8kl@�MN>*F�S�LA@CfqPYJ_u�Tt>�FGLALAH`X
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MOP�F�R�@CÀIHKJQHKLNMbTt>AFGL�LAHKX&LAFGubH<FGT`J_PGBQBaMO>�H-kl>APGX,H�LAH�M�k�PYJ_��kl@mMO>�PGS|M�Tt>�FGLAxG@,LAx<MO>�H
k�Fjn�MO>�HlL�HdM�k[PGJ_�zfqSALAT�MO@,PGLABQ^-y�f�MO>A@,BVTt>AFGLAL�HKXAk�H`J_HlJ_H`LAFGubHKR�F`MlFGLNn!B_@,LAxGX,HlXCP�TKF`h
MO@,PGL�FbDAJQP T`HKBQB�FGJQJ_@ms6@CLAx�F`M?MN>AF`M�XCP�TKF�MO@,PGLzfqJ_PGuÒHKX,B_Hdkl>�HKJ_H-k�PGS�XCRrLAP`M�wIHlFYwAXCH8MNP
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Ï
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Z�J_HKFYB?FGJ_H�RAH`ÑALAH`R�SABQ@CL�x�F[MNP`MOFYX�PGJ_R�HKJ8PGf����_Ô��O� �t^8=?>AH`B_H]X,HdsiH`XCB-J_H`DAJ_H`B_H`LOM-MO>�H
RA@CÀIHKJQHKLNM�BoMNJ_F`MNF�@CL�kl>A@,Tt>�F�T`PGubu<SAL�@CT`F`MO@,PGLru�Fjn}>AFGDADIHKLA^V=?>AH�MNP`MOFYX�PGJQRAHKJ?T`FGL
>APjk�H�siHKJ�w6HzRA@,À6H`J_H`LOM�fqPGJbHKFYTt>%B�n�B�MOH`u�^$ZÕB�n6BoMOH`uvMOP*u�P�RAH`X?B_@,u�D�XCH�LAHdM�k[PGJ_�
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MO>AF`M�FGJ_HlX,P T`FGX�MNP�H`FGTt>}TKPYu�D�S|MOH`J_¡~FYBEkl@mMO>}Tt>AFYLALAHKX,B�MOP'DAJ_@,LNM�RAF�MOFlMNP�F'B_TKJQHKH`LA^
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FGBVy�Ý FGRARAJQHKBQB_^

=?>AHlTKFYXCT`SAXCS�B[SABQHKB[F�wA@,LARAH`JEÞß°iàl´q±bMNP'R�HKTKX,FGJQH-MO>�H�LAH�káTt>AFGL�LAHKXa°i¡�MO>AF`M<@,B
w6PGS�LARbMNP�XCH�siH`X&´q±A^V=?>AH]ubF`c6@,u�FYX¢XCP�TKF`MN@CPYLAB?PGf³XCH�siH`X&´q±�MO>AH`LzfqPGJ_ußMO>AH�FGJQHKFGBVfqPGJ
MO>AH]Tt>AFGL�LAHKX,^

=?>AH�BQHKubFGLNMO@,TKB�kl@,XCX8w�XCP�Tt�ÐFGLNn�T`PGubu<SAL�@CT`F`MO@,PGLpPGL½F4Tt>AFGLALAH`X?w6H�M�k�H`HKL%@�MNB
FGJ_H`FGB_^½y{M�kl@,XCXaFGX,B_P4BoMNPGD½FGLNn FYTdMO@,PGL�PGL�F�Tt>AFGLALAH`X?PGS|MNB_@,RAH�@mMOB�FGJQHKFGÉ�MO>AH�@CRAH`F
w6H`@CLAx]MO>AF�M<F�Tt>AFGL�LAHKX³TKFYL�PGLAXmn*wIHlS�B_HKRbMOP�TKPGubDAS(MOH<@,LABQ@CRAH?MO>�H�FGJQHKFGBV@,L�kl>A@,Tt>
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â X,P�Tt��@,LAx�TKPGubu<S�LA@CT`F`MO@,PGLAB'wNnpMN>AHrB_HKubFGLNMN@CT`B�TKPYSAXCR%XCH`FGR*MNP�B�n6BoMOH`ubB�MO>AF�M
RAHKFGR�XCP�Tt�ÐFGLAR}kl@,XCX�u�FY�YH�MO>AH�T`FGX,TKSAX,SABb>AFGJQRAHKJ[MNP�k�PGJQ�rkl@mMO>A^%ZãM�n6D6H�B�n�B�MOH`u
TKFGL4wIH<SABQHKR�MO>�F`M[kl@,XCX&PGLAXmnzM�n�DIH�H�c�D�J_HKBQB_@,PGLAB8MO>�F`M�RAP�L�P`M[MNJonzMOP�S�B_H�Tt>AFYLALAHKX,B
PGS|MOBQ@CR�H�MO>AH`@CJ-FGJQHKFGBQ^ly�f�F'Tt>AFGLAL�HKXW@CB:MOP�wIH<S�B_HKR�PGLAXmn�FYB[RAF`MNFG¡³@�M<@,BEM�n6D6H`R�kl@�MN>
MO>AH8X,HdsAHKX
MOPEkl>�@CTt>b@mM8@,B�wIPGSALARA^a\?>AFGLAL�HKX,B6MO>AF�M?DAFGBQB�P`MN>AHKJWTt>AFGLAL�HKX,B�FGJ_HaFGB_BQ@CxGL�HKR
F�DAFG@,JVPGfIMN>AH?M�n�DIHlPGfIMN>AH�Tt>�FGLALAH`X�MN>AHdn�ubFjn*DAFGB_B-FGLARbMO>AHlX,HdsiH`X&F�M-kl>�@CTt>'MN>AHdn
FGJ_H-w6PYSALARA^8Z�J_H`TKSAJQB_@msiHaM�n6DIH�PYD6H`J_F`MNPGJ:>AFGBELAP`M�w6H`HKL'@CLAT`XCS�RAHKR�BQ@CL�TKHEMN>A@,B�ubFG�YH`B
MO>AH8M�n6D6HlBon6B�MOHKu£BQ@CxYLA@CÑ�TKFGLNMOXmn�HKFGBQ@CH`J�MOP�SAB_H`^

y{Mr@,B'@,ubD6PYJoMOFYLOM�MNP�L�P`MOH<MN>AF`MbMO>AHzX,P T`FGX8FGJQHKFGBbRAH`ÑALAH`R�>AH`J_HrFGJ_H�SAL�J_HKX,F`MNHKR
MOP�MO>AH�L�P`MO@,PGL�PGf����O�t��� ädåçæ�ubHKLNMO@,PGLAH`R�@,LzP`MO>AH`J~k�PYJ_��BQSATt>�FYBlè éAê�wNn�ë-PGBQ>A@CR�F�FYLAR
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Ó[HKL�LAHKBQBon�FGLAR�è éiêAwNnzZ�u�FYRA@CPYLA¡ â PGSARAPYXAFGLARbU³>APGSABQB_FG@,LAH`^?=?>AHKBQH�FGS(MO>APGJQB�RAHKÑ�LAH
F�Tt>AFYLALAHKX:FGB]X,P T`FGX�@,fa@mM'@CB]PGLAXmnpX,@CB�MOHKL�HKR�PYL�F`M�FrB_@,LAxGX,HbXCP�TKF�MO@,PGLA^z=?>A@,B�ubHKFYLAB
XCP�TKFGXITt>AFGL�LAHKX,B?TKFGL�wIH[S�B_HKR�fqJQPGuáFGLNn}X,P�TKF`MN@CPGLlMOP<T`PGubu<SAL�@CT`F`MOH�kl@mMO>�F�D�J_P�TKHKBQB
MO>AF`Ml@,B?Ñ|c6HKRr@,LrF�BQ@CL�xGXCH]X,P T`F`MO@,PGLA^?=?>�H�Bon6BoMNHKu£PGf³X,P T`FGX�FGJQHKFGB?D�J_HKBQHKLNMOH`R�>AH`J_H]@,B
J_HKFYXCXmn�MO>AH]PGD�D6PGBQ@�MNH�PYf�MN>A@CBQÉ:MN>AH]DAJ_P�TKH`B_B�SAB_@,LAx�MO>AHlTt>AFGLAL�HKX,B�ubFjn*w6H]FGLNnekl>AH`J_H
wAS|MVMO>AH]T`PGubu<SALA@,TKF�MO@,PGL�@,BVJ_HKB�MOJQ@CT�MOHKR�MOP�MO>AF�MlFGJ_H`F�@,L�kl>A@CTt>�@�M�P�TKT`SAJ_H`B_^

=?>AH�X,FjniPGS(M�PGf�MO>A@,B�DAFGDIHKJ[@CB�FGB[fqPGXCX,PjklB_É�¿AHKT�MO@,PGL!Á�@CLNMOJQP R�SATKH`B�MO>AH�T`FGXCT`SAX,SAB
FGLAR�xY@�sAHKB�@mMOB:wAFYB_@,T[B_H`ubFGLNMO@,TKB_ì�¿AHKT�MO@,PGL�ÂlRAHKBQTKJQ@CwIHKB&MN>AH�M�n6D6H�Bon6BoMNHKuáFGLAR�DAJ_PjsAHKB
MO>AF`M�T`PGJ_JQHKTdM�FGL�R�¿AH`TdMN@CPGLríbPGS|MNXC@,LAHKB-P`MN>AHKJ�k[PGJ_��R�PGLAH]@CL�MO>�@CBVFGJQHKFG^
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\?>�FGLALAH`Xþýÿý�� ° � � ²C²{² �-FYJ_@,FGwAX,HKB ý ý���¾ ��� ²C²{²LAFYu�H`B_¡ · � ¼ ýÿý�� \?>AFGLALAH`XCB	�
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wAFGB_@,T�T`PGubDAS|MOF�MO@,PGLAFGX&wASA@,XCRA@,LAx�w�XCP�Tt�e^�-FGJ_@,FGwAX,HKB[FGJ_H�DAXCFYTKHK>�PGXCR�HKJ_B�fqPYJ�Tt>AFYLALAHKX,B
FGLAR�TKFGLAL�P`M�w6HVSABQHKR�fqPGJ�TKPGubDAS(MOF`MN@CPGL]kl@�MN>A^8Z�LAFGubHV@,BEF]Tt>AFYLALAHKX�PGJ:F8s FGJ_@,FGwAX,HK^
� FGubHKBVFGJQH�SABQHKR�MOP[klJ_@mMOH�R�PtklL�MN>AH�Bon6LNMOF`c'kl>AHKJQHKFGB�MN>AH�B_H`u�FYLOMN@CT`B:kl@,X,X�FGXmk�Fjn6B
B_DIHKTK@,fµnr@,fIF]Tt>AFYLALAHKXiPYJ�F�s�FYJ_@,FGwAX,H?@CB�MOP�wIH?SABQHKRA^?=?>AHVT`FGXCT`SAX,SAB:SAB_H`BEF]T`PGSALNMOFGw�XCH`¡
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Z�B�RAH`B_T`J_@,w6H`R�@CLzMO>AH'@CLNMOJQP R�SATdMN@CPGL�¡�X,HdsiH`XCB<J_HKD�J_HKBQHKLNMzRA@,ÀIHKJ_H`LNM�X,FtnAHKJQB�kl>AHKJQH
TKPGubu<S�LA@CT`F`MO@,PGL%u�FjnÐMNFG�YH�D�XCFGT`HK^ Æ:FGTt>pTt>AFGL�LAHKXV@,B�FGB_BQ@CxGL�HKRpF*X,HdsAHKX?@,L%u�SATt>
MO>AH�BQFGubH[k�FjnÐFGB[F<M�n6DIHK¡�@,LARAH`HKR�MO>AH-MOJ_H`F`MOubH`LOM�PGf�XCH�siH`XCB]FGBaM�n6DIHKB�@,B�Hdc6DAX,PGJQHKR
@CL4BQHKTdMN@CPYL*ÂY^�¬�PGJ�BQ@CubDAX,@,TK@mM�n½PGLAXmnÐÑ�LA@�MNHK¡6MNP`MOFYXCXmnÐPYJ_RAH`J_HKR4BQHdMNB�>AFjsiH�wIHKHKL4S�B_HKR�^
Ó[Pjk�H�siH`J}@�M�ub@,xG>NM�wIH!@CLNMNHKJ_H`BoMN@CLAx*MOPpHdc6DAX,PGJ_H�MO>AH!SABQH�PYf<DAFGJ�MO@,FGX�PGJQRAHKJQB�FYLAR
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kl@�MN>�FGRAR�HKRrBon6LNMOF`c�MNP�R�HKB_T`J_@,w6HlX,P T`F`MO@,PGLABQ^
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XCF`MQMOH`J�w6H`@CLAx½FGB�n6LATt>AJ_PYLAPGSABQ^£\?PGubD6PGBQ@�MN@CPYLA¡'�WJ_SALABzÁ�DAJQP T`HKBQB_HKBrTKPYLATKSAJQJ_H`LOMNX�nG¡
( H`DAXC@,TKF�MO@,PGL)� � FGT�MOB�FYB'FGL�@CLAÑ�LA@�MNH}LeSAu<wIHKJ�PGf�xGSAFYJ_RAH`R TKPGD�@CH`B�PGf � FYLAR�MO>�H
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Á ·�´�FGLAR ¾ Ú ºÕ´�JQSAXCH`B'FYLAR*MN>AH�BQHKT�MO@,PGL�fqJQPGu MO>�H�JQHKBoMNJ_@,TdMN@CPGL�B�@,u�DIPGBQHKR�wNn½MO>�H
³ Î¶±6Î(´u´lJ_S�XCH

ñaòPÖ ×�ùÙØ�üVû3�Ú.1ÛQöÝÜßÞà,�,Ýá��dù1âÒû3�N2�ÛD�dù�ö úw�N+ áaö³ú�÷
=?>A@CB:H�c�FYu�D�XCHV@,BEw�FGB_H`R�PYL�F�MNHdceMOS�FGXARAH`B_TKJQ@CD(MO@,PGL�PGf�F�B�n�B�MOH`u xG@�sAHKL�@CLbF1�lHKLAH`J_FGX
« FGxG@,TEkl>A@mMOH[DAFGDIHKJ_^?y�LlMO>AH�PGJ_@,xG@,LAFGXIBon6BoMNHKub¡�F<ubPGw�@CX,H�FGxGH`LNM�xGP�HKBafqJ_PGu F�>�PGubH
TKPGubDAS|MNHKJ[MNP4F}RA@,J_HKT�MOPGJ�n�MNP4ÑALAR�F4X,@CB�MrPGf?FG@,J_X,@CLAH`B_^py{M�MO>�HKL�xGP�HKB�JQPGSALAR�H`FGTt>
PGf�MO>AH�FG@,J_X,@,LAHT�,B�TKPGubDAS(MOHKJQBbFGLAR�Tt>AH`Tt��B�fqPGJ�Fjs FG@,XCFYwAXCH<MN@CTt�|HdMNB�wIHKfqPYJ_H�J_H�MOSAJQLA@,LAx
>APGubHK^-U³P T`FGX¢FGJ_H`FGBVFGJ_H�S(MO@,XC@�ãKH`R'kl>AHKL�MO>�H	ä|Í�·�n�Î × DAJ_P�TKH`B_B-ÈeSAHKJQ@CH`B[HKFYTt>�FG@,J_X,@CL�H
fqPGJ�F}MO@,Tt�YHdMN^ =?>�H*ÈeSAH`J_@,HKB�·�Î�Û � Ë ×NÜ ¡ Ö ° × ÍjØ4FGLAR × Ëi¼ÐÎÐFYJ_H4wIPGSALAR�MOP}MO>�H
TKPGubDAS|MNHKJ�X,HdsAHKX?B_P�MN>AHdn ubFtn w6H�@,B_BQSAHKRp@,LAB_@,RAH�HKFYTt>pFY@CJQXC@,LAHT�,B�TKPYu�D�S|MOH`J_^p=?>AH
TKPGubu<S�LA@CT`F`MO@,PGL!@,B�XC@,ub@�MNHKR�MNP�ådSABoM�MO>AF�M�TKPYu�D�S|MOH`J_^�Ó[H`LATKH-MO>AHÊä|Í�·�n�Î × D�J_P�TKHKBQB
u�Fjn*@,B_BQSAH�H�c6FGTdMNX�n�MN>AH]B_FGubH]J_H`È�S�HKBoM�F`MlHKFYTt>�PGfiMO>�HlFY@CJQXC@,LAHKBQ^

=?>AH<Bon6BoMNHKu�@,B[ubFGR�H�SAD}PGf�D�J_P�TKHKBQB_H`B�FGLAR}T`PGubDAS|MOH`J_B�@,LABQ@CRAH�F�LAHdM�k[PGJ_�e¡�BQP
@�M�SABQHKB�MO>AH]PGJQRAHKJQ@CLAxYÉ

ºNË_� Ö¢× ËiÌ Î|ØOØ�Ù�Ì�Ëi¼ Ö Ù�·�ÎOºjÛrË ×OÜ
=?>AH:LAH�M�k�PYJ_��@,BWubFGR�HES�D�PGf�íVTKPGubDAS(MOHKJQB_¡ PGLAH�wIHKX,PGLAxG@,LAx�MOP�MO>AH:SABQHKJQÉ�æ�Ëi¼�Î
¡

F�RA@,J_HKT�MOPGJ�n�TKPGubDAS|MNHKJakl>�@CTt>4T`FGL}wIH�SABQHKR�MNP�X,P PG�zSAD�MO>AH�LAFGubHKB�PGf�TKPYu�u�SALA@mh
TKF`MN@CPGLrTt>AFGL�LAHKX,B_¡WFGLARzÁ�TKPGubDAS|MNHKJQB�wIHKX,PGLAxG@,LAx�MOP�MN>AH]FG@CJQXC@,LAH`B_É

Þ½·�Î�Û � Ë ×OÜ àlÌ�Ëi¼ Ö � Ö ° × ÍjØKàlÌ�Ëi¼ Ö � × Ëi¼ÐÎ
àlÌ�Ëi¼ Ö ²�:æ<Ëi¼ÐÎç��è�Í × Î(Ì|ºNË × � �¿é�Û4°F� s ° !ut�vyx{zR|D}f~
ê



=?>AH<>APGubH�TKPGubDAS(MOHKJ[>AFGB�Á�DAJQP T`HKBQB_HKB]JQSALALA@,LAx�PGL4@mMO^�=?>AHàä|Í�·�n�Î × D�J_P�TKHKBQB
MO>AF`M�kl@CX,X�T`PGubu<SAL�@CT`F`MOH<kl@mMO>�MN>AH�FG@,J_X,@CL�HKB�FGL�R�MO>AH r ·:·?Ë Ú ·8Ì Î × DAJQP T`HKBQB�MO>AF�M
kl@CX,X³B_HKLNM�FGLNn*DIPGB_@mMO@msiHlJ_H`B_SAXmMVMOP'Ø`º�n�Ë Ú º`^

æ�Ëi¼�Î�eÚ�ºä|Í�·�n�Î × � r ·:·VË Ú ·8Ì Î × !$�m|$�R�

ä|Í�·�n�Î × eÚ�çÞ~·�°�¼�Î
à[·�ÎOº � × Î Ö ´ � Ì|»&à[·�ÎOºG²<�
� °�Í × × Î�ë Ú Î|Ø`º��C·�°I¼ÐÎ��j²{�y�C·�°�¼ÐÎ���°�Í × ´Í�·�Î��j² °�Í × ´Í�·�Î��C·�Î�Û � Ë ×OÜ � × Î Ö ´ � ÌY»��$���

� × Î Ö ´ � ÌY»���°�´ � × Î Ö �j² × Î Ö ��°�´
��� !��=}Ð|V�uvuÑyÑ

r ·:·VË Ú ·8Ì Î × eÚ��»�°�±�Î º¶Í_Ì Ü ÎOºOØw��°I´
�j² Ø`º�n�Ë Ú º���°I´ � »a°IØ º�Í_Ì Ü ÎOºNØ ºNË ìzÎ�Û � Ë ×OÜ � !��¿}Ð|V�uvmÑÐÑ

è�Í × Î(Ì|ºNË × � eÚ�D�y��°�Í × × Î�ë Ú Î|Ø`º��C·�°I¼ÐÎ��j²<� ·�°�¼�Îw� � ° Ì�Ëi¼ ÌY»a° ·E·�Î(´
�
� ·�°�¼ÐÎ�� º_Û!° Ì�Ëi¼ Ì|»�° ·:·�Î(´í�-� ·�°I¼ÐÎ�� Î�°IØ � ÌGË�¼ ÌY»a° ·:·[Î(´
���$� !��m|$�:�

=?>AHàä|Í�·�n�Î × kl@,X,X~FGBQ�bMN>AHçè�Í × Î(Ì(ºOË × � fqPGJEMN>AH�T`PGubu<SALA@,TKF�MO@,PGL!Tt>AFGLALAH`XCB]fqPGJ
MO>AH'TKPGubDAS|MNHKJ�PYf8HKFGTt>�FG@CJQXC@,LAH`^�y{Mlkl@CX,X¢MO>AH`LÐB_H`LAR�MO>AH'FG@,J_X,@CLAH'F�JQHKÈeSAHKB�MzFGLAR�F
LAHdk Tt>AFGL�LAHKX&MNP�JQHKDAXmn PYLA^�=?>AH'J_H`È�S�HKBoMr>�HKJ_H�@CB�·[Î�Û � Ë ×NÜ ¡~MO>A@,B<@,B�F�JQHKÈeSAH`BoM
MOP�FYB_��MO>�H'FG@,J_X,@,LAH'@,f8@mM'>AFGBlFGLNnpfqJ_HKH�MO@,Tt�YH�MOB�MNP � Hdk ë-PGJQ�e^}=?>AHKLzMO>AH�ä|Í�·�n�Î ×
XC@,BoMNHKLAB8fqPYJaF�JQHKDAXmn�FGLAR�@,f MN>AHKJQH[@,B�F-MN@CTt�|HdM8MN>AH r ·:·?Ë Ú ·?Ì�Î × J_H`D6PYJoMOB¢MO>�@CBaPGL�MO>�H
Tt>AFGLALAH`X&Ø`º�n�Ë Ú º`^

s °�eî�N�y� � ° Ì�Ëi¼!¼ ÌY»a°�·:·�Î(´=� × Î�ë Ú Î|Ø`º � × Î Ö ´ � �j² × Î�ë Ú Î|Ø`º�� × Î Ö ´ � ���j²�d�y�C·�Î�Û � Ë ×OÜ � × Î Ö ÌY»Ý�j² × Î Ö ÌY»�� � ° � »a°�±�Î º¶Í_Ì Ü ÎOºOØ��$��d�y� Ö ° × ÍjØw� × Î Ö ÌY»Ý�j² × Î Ö Ì|»�� � ° � »�°�±�Î º�Í_Ì Ü ÎOºNØ�����d�y� × Ëi¼ÐÎ�� × Î Ö ÌY»Ý�j² × Î Ö ÌY»�� � ° � ·?Ë º¶Í_Ì Ü ÎOºOØ��$� !��m|$�:�

éeÛ!°�eÚ�D�y� º_Û!° Ì�Ëi¼*¼ ÌY»a° ·E·�Î(´=� × Î�ë Ú Î|Ø`º � × Î Ö ´ � �j² × Î�ë Ú Î|Ø`º�� × Î Ö ´ � ���j²�d�y�C·�Î�Û � Ë ×OÜ � × Î Ö ÌY»Ý�j² × Î Ö ÌY»�� º_Û!° � »a°�±�Î º¶Í_Ì Ü ÎOºNØ�����d�y� Ö ° × ÍjØw� × Î Ö ÌY»Ý�j² × Î Ö Ì|»��{ºjÛ!° � ·?Ë º�Í_Ì Ü ÎOºNØ�������f� × Ëi¼ÐÎ�� × Î Ö ÌY»��_² × Î Ö ÌY»�� º_Û*° � »a°�±�Î º¶Í_Ì Ü ÎOºNØ���� !��m|$�:�

Ã



Æ:FGTt> FY@CJQXC@,LAH�kl@CX,X�JQSAL�FYLOn�JQHKÈeSAHKB�M4@mM}JQHKT`HK@msiHKBQ^ Ï MN>AHKJ'DAJ_P�TKH`B_B_H`B�J_S�LALA@,LAx
@CLABQ@CR�H<MO>AH'FG@CJQXC@,LAH]kl@CX,X�@,LNMOHKJQFGTdM�kl@�MN>�MO>A@,B<JQHKÈeSAH`BoMrFGLAR�B_HKLNM�MN>AH�JQHKBQSAX�M�PGL�MO>�H
J_HKD�X�n*Tt>AFYLALAHKX,^

ï ðÚñ_ò ð óõôöò ¨ ÷4§*;-9<ð 0�7 ò 9 øÕ9<ðO;-©4ðO©43

=?>AH�B_H`ubFGLNMO@,TKB�xG@msiH`LÐFGwIPtsAH�@,B<B_@,ub@CX,FGJVMOP�FYLOn%wAFYB_@,T�w6Pjc6HKR�gihjTKFGX,TKS�XCSAB<Hdc6TKH`D|M
MO>AF`MrT`PGubu<SAL�@CT`F`MO@,PGLpPGL�s FGJ_@,FGwAX,HKB�PGS(MOB_@,RAH<MN>AHK@,J�FGJ_H`FGB[kl@,XCX8w�XCP�Tt�e^�=?>A@,B�ubFtn
XCH`FGR�MOPzSALAH�c�DIHKT�MOH`R�RAH`FGR!XCP�Tt�eBlFYLAR�kl@CX,X�ubFG�YH�MN>AH�B_H`u�FYLOMN@CT`B�>�FGJ_RAH`J�MOP<k[PGJ_�
kl@�MN>A^

=?>AH:M�n6D6H�Bon6BoMNHKu�kl@CX,X6H`LAB_S�J_HaMN>AF`M[FVk[HKX,X�h�M�n6D6H`RrB�n6BoMOH`ußkl@,X,X6LAP�MaMNJon�MOP�ub@CB�h
SAB_HV@mMOB6s FGJQ@CFGw�XCH`B_^8=?>A@,B:J_H`u�PjsAHKB�MO>AH?L�HKHKRbfqPGJIMO>AH?BQ@CRAH`TKPGL�RA@�MN@CPYLAB:fqJ_PGu�MO>AH?@,LADAS(M
FGLAR�PGS|MNDAS|M]JQSAX,HKB_^V=?>AH�@,LADAS(M]Tt>AHKTt��TKFGL�wIH�J_H`ubPtsAHKRrwNn'M�n6DA@,LAx�MO>AH[@CLAD�S|M?kl@�MN>
MO>AH�ubF`c6@,u<SAu XCH�siHKX�MO>AF`M�ubFtn}w6H[J_HKT`HK@msiH`RA^�=?>�H�PGS|MNDAS|M]Tt>AH`Tt��TKFYL�w6H�JQHKDAX,FGT`HKR
wOn�ubFG�e@,LAx�B_S�J_HEMN>AF`M[FGX,X�MN>AHEs FGJQ@CFYwAXCH`BaFYJ_H�kl@�MN>A@CL<MN>AHK@,JEFGJ_H`FGB³MNP<B�MOFGJ�Makl@mMO>�FYLAR
FGJ_H-LAP`M[DAFGBQB_HKR�PYS|MOBQ@CRAH�PGf�MN>APGBQH[FGJQHKFGB¢MOP�w6H-SAB_H`R�fqPGJETKPGubu�SALA@,TKF`MN@CPGL�^-y{M[@,BaLAP�M
D6PGBQB_@,wAX,HVMNP�JQHKubPjsiHVMO>AH]Tt>AH`Tt�rfqJQPGu MN>AH]XCH�siH`XWJQSAX,HKÉ

��� #�%�� �� � ¯ ´q±�°±����Ì|»a° ·	� Çº���
��� #�%T² � �"!$#�% �� � �"!$#�% ³ Î¶±�Î(´m´

=?>AH�´q±·°Ú���qÌ|»a°�·���Ç/�D�W�|HKHKD�B�HKFGTt>�TKPGubu<S�LA@CT`F`MO@,PGL}PYL�F�Tt>AFGLALAH`X~@,LAB_@,RAH�@�MNB
FGJ_H`Fr@,^,HK^�wIHKX,Ptk MO>AH�X,HdsAHKX:F`M�kl>A@,Tt>*@�M�@,B]w6PGS�LARA^�Z�B?MN>AH�TKH`LNMOJ_FYX�MO>AH`u�HbPGf¢MO>�H
XCP�TKFGX&FGJ_H`F�TKFYXCT`SAXCS�B�@CBaMNP�FGX,XCPjkßMO>�H�B_FGubH�LAFYu�H-MOP�wIH�SABQHKR4@,L4B_@,wAXC@,LAxzFGJQHKFGBQ¡~@mM
@CBbLAP`MrDIPGBQB_@,wAXCH�MOP!RAH`TKX,FGJ_HzF!DAJQP T`HKB_B�MN>AF`Mrub@CxY>OM�wAJQHKFG�rMO>A@,BbTKPGLAR�@�MN@CPGL½wAFYRAX�n
M�n�DIHKR�^

��òdó ô4ø�.�ö³÷
=?>AHVM�n6DIH]Bon6BoMNHKu fqPGJ~MO>�HlT`FGX,TKSAX,SAB->AFGB�MO>AJQHKH]Bon6LNMOFYTdMO@,T<R�PGubFG@CL�B_É

³ Î¶±�Î(´ é � Ö Î � ³ ýÿý�� ´jÎ¶±�Î(´
ì�°�¼ÐÎ é � Ö Î � é ýÿý�� ³ ��è�à ³è�°AºY° é � Ö Î � è ýÿý�� è ¾�èÙ�cé

U³HdsAHKXiM�n6D6H`B�FGJQH�BQ@CubDAXmnzMO>AHlX,HdsiH`XCB�fqPGJ�MO>AH?MOP�MOFGX¢PGJQRAHKJ�MO>�H�T`FGXCT`SAX,SAB[@,BVSAB_@,LAx
ù HK^,xG^�DAJQP T`HKBQB_¡�T`PGubDAS|MOH`J_¡�LAHdM�k[PGJ_��PYJ Å ¡CÁY¡CÂG¡,í4PGJbLAH�M�k�PGJQ�e¡[y�LNMOJQFGLAHdMN¡[y�LNMOH`J_LAH�M
HdMOTÕú_^

� FGubH�M�n6DIHKBQ¡aPGwNs6@,PGSAB_Xmn�¡¢M�n6D6HbLAFYu�H`B_ì³MO>AHbX,HdsiH`X:DAFGJoM�PYf³MN>AH[M�n6D6H�@CL�RA@CT`F`MOH`B
kl>AF`M�XCH�siH`X�MO>AF`MlL�FGubHl@,B?wIPGSALAR�MOPY^?Z�Tt>AFGLALAH`XAMO>AF`M�TKFGLrDAFGBQB-L�FGubHKBVPGfAM�n6D6Haé

û



FGLAR�@,B?w6PGS�LAR<MOP�X,HdsAHKX ³ >AFGBWM�n�DIH1é:à ³ ^&Z®LAFGubH�kl@mMO>	ådSAB�M]F�X,HdsiH`X M�n6D6H�T`FGLALAP�M
w6HlSAB_H`R�MNP�BQHKLNM�PYJ?J_HKT`HK@msiH`^�ü�F`MOF�M�n6DIHKB[BQSATt>�FYB?Í�·aº]FGLAR � Ë�Ëi´�TKPYSAXCR�HKFGBQ@CXmn*wIH
FGRARAH`RA^�\?>�FGLALAH`XCB-TKFGLrB_H`LAR�MOSADAX,HKBQ¡³B_P�MO>AH]RAF`MNF�M�n�DIHlFGXCX,PjklBVfqPGJ~MO>A@,B_^

=?>AH]LAFYu�H8M�n6DIHKB-TKPGSAX,Rrw6H]HdceMNHKLARAH`R'kl@mMO>rF�JQHKT`SAJ_BQ@CPGL�PGDIHKJ_F�MOPGJQÉ
ìr°I¼ÐÎ é � Ö Î � é�ý ý�� ³ ��è�à ³ ��ýöþ-²�é

=?>A@,B�k�PYSAXCR�FGX,XCPjk S�B�MNP�M�n�DIHlHdc6DAJ_H`B_BQ@CPGL�B[B_S�Tt>�FGBQÉ
Þ®°iàlÌ�Ëi¼ Ö ² °:��°"�����f��°��{¾-�_² ¾:��°o����É

ÿ >AH`J_H�°�>�FGB�M�n�DIHKÉ
°�ý�Þ þ�²<�Pþ:àlÌ�Ëi¼ Ö �

Ó�Ptk[HdsAHKJQ¡6BQSATt>�M�n�DIHKB:T`PGSAX,R�wIH8FGu�wA@,xGSAPGSAB�FYLARbDAJ_P�PGfqB�@,LNsiPGXms6@CLAx?MO>�HKuãT`PGSAX,R
w6H`TKPGubH¢MOJ_@,Tt�Nn'B_PG¡�FGBAMO>A@,B³FGRARAH`R � H�c6@CwA@,X,@�M�n'@,BWS�LALAHKT`HKBQB_FGJ�n�MNP-T`FGD|MNSAJ_H¢MO>AH:LAP�MO@,PGL
PGf&X,P�TKFGX¢FGJQHKFGBQ¡¢J_H`TKSAJQB_@,PGL�kl@,XCX¢L�P`Mlw6H]SABQHKRA^

�	� � ý ³=?>AH`J_H�FYJ_HEM�k[P[siH`J_BQ@CPGL�B?PGf�M�n6D6HºådSARAxGH`u�H`LNMOB?@,L�PGSAJ�B�n6BoMOH`ub^-=?>�H�ÑAJ_B�M8M�n6D6H`B
F'DAJQP T`HKBQB�kl@mMO>bMO>AH]X,HdsAHKX³@�Ml@,BVJ_SAL�LA@CL�x�F`MN¡�FbXCH�siHKXAM�n6DIHKÉ

�	� � ý ³=?>AH]BQHKTKPYLAR�fqPGJQu PGf ådSARAxGH`ubHKLNM�FGB_BQ@CxGL�B�FbLAFGubH?M�n6D6H8MOPbF�Tt>AFGLAL�HKX,^
�	��°�ýcé

Ó�HKJ_H·�r@CB]FrB_H�M�PYfaLAFYu�H�M�n6DA@,LAxGB_É�Hdc6DAJQHKBQB_@,PGLAB�PGf¢MO>�H�fqPYJ_uÕ·�°�¼ÐÎ�ý é � Ö Î
^=?>AHVM�n6DIH]Bon6BoMNHKu fqPGJ~MO>�Hlw�FGB_@,T]TKFGX,TKSAX,SAB-@CB-xG@msiH`L�@,L�Ñ�xGSAJ_H]ÁG^
Z å�æ
YIäPO�`�PYf�FrBon6BoMNHKu � @,B�FrB_H�M�PGf³M�n6D6H`B_�rB_^mMO^B��� � ý ³ fqPGJ]B_PYu�H'XCH�siH`X

M�n�DIH ³ ^?ZßB�n�B�MOH`u£@CB�]-�O�q� X�å�æ
Y��V¬�@Cf�MO>AH`J_H]Hdc6@,BoMNB�F�M�n6DA@CL�x'fqPGJ?@mMO^
=?>AH ³ Î¶±6Î(´EJQSAXCH[HKLABQSAJ_H`B~MO>AF`M�XCH�siH`XCBVFGDADIHKFYJ�@,L<MO>AH�T`PGJ_JQHKT�M]PGJ_R�HKJ_^?=?>�@CB&M�n6DIHBon6BoMNHKuþFYXCX,PjklB<LAFGubH`B-MOP�w6H'SAB_H`RÐFGB�RAF`MOFrPGS|MNB_@,RAH�MN>AHK@,J�FYJ_HKFYB_^!Ó[Pjk[HdsiH`J_¡�MO>�H

³ � ° ³ B_@,RAHKT`PGLARA@mMO@,PGLAB]PGf�MO>�H�@CLAD�S|M�FGLAR4PGS(MODAS|M�J_SAX,HKB]HKL�B_SAJQHKB8MO>AF�M�MO>AH�@,LADAS(M
FGLAR*PGS|MOD�S|M'TKFGDAFYTK@mM�npPGfaL�FGubHKBlFGJ_H�PGL�X�n½S�B_HKRzkl@�MN>A@,LrMO>�HK@,JlFYJ_HKFYBl@,^,HK^zSAB_@,LAxrF
LAFGubHVMNPbB_HKL�R�PGJVJQHKTKH`@�sAH�R�F`MOF�PGS|MNB_@,RAH]@�MNB-FYJ_HKF�DAJQP RAS�TKHKBVF�M�n6D6H]HKJQJ_PGJQ^

� FGubHKB�T`PGSAX,R}FGRARA@mMO@,PGLAFYXCXmnÐwIH<JQHKB�MOJ_@,TdMNHKR�MOP�FGDADIHKFGJ-PGLAXmnÐ@,LABQ@CRAH-MO>AH`@CJ�FYJ_HKFYB
wOnÐFGRARA@,LAx�MN>AH�BQ@CRAH`TKPGL�RA@�MN@CPYL ³ � ° ³ Î¶±�Î(´=�Pé\�iMOP�MN>AH�@,LADAS|MbJQSAX,HK^ ÿ >AH`J_H ³ Î¶±�Î(´@CBVRAH`ÑALAHKR�wNn�É

³ Î¶±�Î(´=� ³ � � ³
³ Î¶±�Î(´=�Pé:à ³ � � ³
³ Î¶±�Î(´=�Pé�����é��í�i� ¼�Í�·�� ³ Î¶±�Î(´=�Pé��u� � ³ Î¶±�Î(´=�Pé��
���=?>A@,B�k�PGS�XCR�HKLAfqPGJQTKH?MO>AF�M�MN>AH]XCH�siHKXWPGf&FGLNn*LAFGubH�JQHKT`HK@msiHKR4PjsAHKJ-F'Tt>AFYLALAHKXW@,B
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× Î�ë Ú Î|Ø`º º � Ö Î É × Î Ö ´ � º � Ö Î
àlÌ�Ëi¼ Ö
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M�n�D�@CLAx'J_SAX,H Á ·���¡¢@,f�°��{¾��j² � @,B�M�n�D�FGwAX,HK¡AMO>AH`L � u<SAB�M�w6H8M�n6DAFGwAX,HK^
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FGL�R�MN>AHKL�wNn�MO>AH]@,LARASAT�MO@,PGL�>Nn6DIP`MO>AH`B_H`B_É

@,f���� � � � ¯eMN>AHKLõ��¯�� � ¯Aý ³ ^
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=?>AH\�bJ_SAX,H[@,B�PYLAX�nrBQXC@,xG>NMOXmn�u�PYJ_H-TKPGubDAX,@CT`F`MOH`R�FGLAR'J_HKÈeSA@,J_H`B&MO>�H[PGwABQHKJ�s�F�MO@,PGL

MO>AF`M�@,fÝ�\µ·¶�¾�ýcé ¸ � � ý ³ FGLARõ��� � � � érMO>�HKLõ�	� � È � h|¾�Éo^
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kl@�MN>4kl>�@CTt>4MOP4B�MOSAR|n ubPGwA@,XCH�FGxYHKLNMOBQ^�=?>A@,B�>AFGB�wIHKH`LpR�PGLAH�wNn�FGR�RA@CL�x4F4LAHdk
DAJ_@,ub@�MN@�sAH�MOP*ubFGJ_BQ>AFGX?FGJQHKFGBbwNn�MOS�J_LA@,LAxrMN>AHKuþ@CLNMOP�LAFGubHKB�B_P�MO>�F`M�MO>AH�n�ubFtn
w6H�MOJQFGLAB_ub@mM_MNHKR�FYTKJ_PYB_BlTt>AFGLALAH`XCBQ¡8FGLAR�FGLAP`MN>AHKJ]DAJQ@Cub@mMO@msiH]MOPrSAL|htubFGJQB_>AFYX¢MN>AHKBQH
LAFGubHKBQ¡&wNn�MNSAJ_LA@,LAx]MO>AH`u wAFGTt��@,LNMOP�D�J_P�TKHKBQB_H`B_^[=?>�@CB�u�FY�YHKB-@mM<DIPGBQB_@,wAXCH?MOP�B_H`LAR
J_SALAL�@CLAx�DAJ_P�TKH`B_BQHKB<wIHdM�k[HKH`LÐX,P T`F`MO@,PGLAB8kl@mMO>APGS(M�>AFjs6@,LAxbMNP�ubFG�|H'X,FGJQxGHbTt>AFGLAxGH`B
MOP�MO>AH]B_H`ubFGLNMO@,TKB_^

Z�L � Oi�ÐY��t�OåçäqÔ���wA@�hjB_@,ub@CX,FGJ_@mM�n�J_H`XCF�MO@,PGL½>AFGBbw6H`HKLp@CLNMNJ_P�RASATKH`R!kl>�@CTt>%TKFGL½wIH
SAB_H`R%MOP%J_HKFYB_PGL�FGw6PYS|M�DAJ_P�TKH`B_B_H`B_^ =?>A@,B�fqPGJQu PGf�H`ÈeSA@�s FGX,HKL�TKHÐT`PGubDAFGJ_H`BbM�k[P
DAJ_P�TKH`B_B_H`B�wNn MNJon6@CL�x4MNP½u�F�MOTt>�HdsiH`Jon T`PGubu<SALA@,TKF�MO@,PGL½MN>AF`M�MNFG�YH`B�DAX,FGT`H*F�M!F
xG@�sAHKL X,HdsAHKX-@CL%PGLAHrDAJ_P�TKH`B_B�kl@�MN>�F�TKPGubu<S�LA@CT`F`MO@,PGL F�M�MN>AHrB_FGubHrXCH�siHKX-@,L*MO>�H
P`MO>AH`J8DAJQP T`HKB_BQ^VZ[X,B_P�wNn}@,xGLAPYJ_@,LAx�TKPGubu�SALA@,TKF`MN@CPGLzwIHKX,PjkãF<xG@�sAHKLzX,HdsiH`X MO>�@CB8�e@,LAR
PGf:HKÈeSA@ms�FYXCH`LATKH�T`FGL4FGwAB�MOJ_FYTdMbFjk[FtnÐfqJ_PGuÕ@,u�D�XCH`u�H`LNMOF`MN@CPGL!RAH�MOFG@,X,B�FGLAR}fqP�TKSAB[PGL
B_DIHKTK@,ÑAT�FGB_DIHKT�MOBVPGf~FbB�n�B�MOH`u�^

Z�B_@,u�D�XCH�@,LNMOHKJQDAJ_H�MOH`J?fqPGJWMN>AH[T`FGXCT`SAX,SAB?>AFGB8wIHKH`L<klJ_@mM_MNHKL�@,L « U�å[è éAêC^?=?>A@,B?@,B
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=?>AHVX,P T`FGXiFGJQHKF]TKFGX,TKS�XCSABETKFYL'wIHVHKLAT`P RAH`R�@,LNMOP8MO>AHVgAhtT`FGX,TKSAX,SAB_^?=?>�H�H`LATKP�RA@,LAx
SAB_H`B?F<TKPYLOMNJ_PGX,X,HKJ8fqPGJEHKFYTt>�XCP�TKF`MN@CPYLA^8Z[X,XITKPGubu<S�LA@CT`F`MO@,PGL�>AFYBWMOP<xGP-MN>AJ_PGS�xG>�MO>�H
TKPGLNMOJQPGX,XCH`J_¡AFGL�R<F[T`PGLNMOJQPGXCX,HKJ&ubFtn'DAFYB_B~F�TKPGubu�SALA@,TKF`MN@CPGL�S�D-MOP:MO>AHaTKPGLNMNJ_PGX,XCH`J~fqPGJ
MO>AHaXCP�TKF`MN@CPYL<F`MWMO>AH¢MOPYD�PGf(MN>AH�FYJ_HKF�PGf|MN>AHaTt>�FGLALAH`X�PGLVkl>A@CTt>[MN>AH�T`PGubu<SAL�@CT`F`MO@,PGL
@CB�>AFYDAD6H`LA@,LAxG¡-PGJ�@mMru�Fjn u�F�MOTt>}M�k�P*TKPYu�u�SALA@,TKF`MN@CPYLABb>AFjs�@,LAx*ÑAJ_B�MrubFGRAH<MO>�H
FGDADAJQPGDAJ_@,F`MNHlTt>�HKTt�eB_^
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