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W^ò[eTUVSVU]CXFfUVeTcóhIH.ByHLWRrqôRS]EJC_BGSõhLHfBDC_UVSVU]HxKsr[QXERQTSVUVQqW}ByFPUVQ_Z�UVaXW^Q_Z`WR�
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k�H×UVhÆHIF.BGaXU]HfU]ERQ_BDSVS]K�d9EJhLHLeTSpBDHIW aMHfi_BDHÆHLiXW�hLdXFLW BGa�EJN=BGQ	UVQXN?W Z`HfU]EJeThÆaTUVhIW BGhIW
UVQ�B�d9EJd_eTSpByHfU]ERQ%EXZ\Z�eXFfhnBJZ\Z`EJFLaTUVQXô�HLE�HLiXW�dTFfUVQTZ\U]dTS]W�EJN2cMBGhLhnBJZ`HfU]ERQ>� � iXUVh
BGhLhLeTc�dXHfU]ERQ UVc�dTSVU]W h�Hfi_BDHMHLiXW Z`EJFLFIW^hLd�ERQTaTUVQXô«UVQ_Z�UVaXW^Q_Z`W�FfBDHLW"UVh�CTUVSVUVQXW BDF
PU]Hfi FLW^hId9W Z`HMHLE�HfiXW"Q[eXc�C9W\Ffh�EJN�hfeXh.Z`W\dTHLU]C_S]W BDQTa UVQXN?W Z�HLU]wJW¢UVQTaTU]wqUVaXe_BGSVh
����QTaXW\FLhLEJQ BDQTa ¬ B KRr/�^�J�T���¦tPW^HLi_Z`EJHLWRr=�GzJzGzs���íc�EJFIW	hId9W Z�U���Z\BGSVS]KRr=U]N! P�#"L�
BGQXa	$9�#"L�ÆBDFLW£HLiXW�N?F.BJZ`HfU]EJQThÆEJN2hLeThfZ�W\dTHLU]C_S]W^hPBDQTa¢UVQXN?W Z`HfU]wJW�UVQTaTU]wqUVaTeTBGSVh�UVQ¢B
d9EGd_eTSpBDHLU]ERQ&rõBDQTa,U]N&% UVh�HLiXW�d9W\F�Z\BDdTU]H.B	Z`ERQsHfBJZ`HìF.BDHIWRr9HfiqW Q HLiXW�dTFLUVQ_Z�U]d_S]W
EJNncMBDhfh�BJZ`HfU]EJQ UVc�dTSVU]W h�Hfi_BDH�HfiXW�UVQXN?W Z`HfU]EJQ hIdTFIW}BDaTh�nU]HLi HfiXW%FfBDHLW'%�$( &)� iXW�hIW^H�EJN²BGhLhfeXc�dTHfU]EJQTh�C�W iXUVQTa,HfiTUVh�d9ERhIHfeXSpBDHLW�UVh�N�BDU]FfS]K�hIEReTQXa&r&BGQTa HfiXW
c�E[aXW^SVhÆC�BGhIW^a	ERQ	HfiXUVhÆd9ERhIHfeXSpBDHLW�BDSVS]EyÆW^aMHLE�ôsBDUVQ�B�Q[eTc�C�W^F×EJN7UVc�d9EJFIH.BGQsH
FIW hLeTS]HLh^� *



tnEy²W\wJW\F r¦HLiXW\FLW�UVhMB Q[eTc�C9W\F�EGNìFLW BGhIERQTh�PisK HfiTUVh�hIH.BGQXa_BDFfa CTUVSVUVQXW BDF
UVQ_Z�UVaXW^Q_Z`W¢F.BDHIW"cMB K FLW^ò[eTU]FIW"c�E[aTU���Z\BDHfU]EJQ&�,+XEJF�UVQXhLHfBGQ_Z`WRr²HfiqW eTQTaqW^FLS]Ks®
UVQXô�BGhLhLeTc�dXHfU]ERQ�EJNæiXERc�EGôJW^QXW\EReTh¦c�Uà�XUVQqô�BGQTa�iXERc�EJôJW^QXW\EReTh5W^QswqU]FIERQTc�W^QsH
cMB^K�C9W�UVQswDBGSVUVa&� klQ HLiTUVh�Z\BGhIW	HfiXW�QqW}Z`W^hLhfBDFLK�d9EGd_eTSpBDHLU]ERQ hIHLFfeTZ�HLeXFLW¢BDQTa
iXW\HIW^FIEJôJW^QXW\EReTh�c�Uà�XUVQXô cMB K C9W%UVQTZ�EGFLd9EJFfBDHLW^a«UVQsHIE B�c�EqaXW^S/nU]HLi B"hId9W�®
Z�U���Z�N?EJFfc�EGNoQXERQq®lSVUVQXW BDFìHIF.BGQXhfc�UVhfhLU]ERQ>�£YqBDHLeXF.ByHfU]ERQ"W.-9W Z�HLh�BGSVhIE%S]W BGa�HIE¢B
QXEJQTSVUVQXW BDF�UVQ_Z�UVaXW^Q_Z`W�F.BDHIW ñ U]N=HLiXW�d�EJFLHLU]ERQ%EJN7HfiXW�UVQXN?W Z�HLU]wJW£iXEJhLHLh�UVQ¢B�d9EJdq®
eTSpByHfU]ERQ�UVh�wJW\FLK%iXU]ôRi�BGQTa�W��qd9ERhLeXFIWHLE�HfiqW�aTUVhIW BGhIW�BDôJW^QsHPUVh�wqU]FLHLe_BGSVS]K%Z`W\FI®
HfBGUVQ&rDHLiXW^Q�HfiqW�HIF.BGQThLc�UVhLhLU]ERQ�FfBDHLW�cMB KôJFIEy c�EJFLW�hLS]EynS]K�Hfi_BGQ�SVUVQqW}ByF5PU]Hfi
HLiXW�UVQ_Z`FLW BGhIW�UVQ,HfiXW�Q[eTc�C9W\F�EJNÆUVQXN?W Z`HfU]wGW h^� � iXUVh�W.-9W Z�H£×BGh£W^Q_Z`EReXQsHLW\FLW^a
UVQ,Z�SVUVQTUpZ\BGS&EJC_hIW\FLwDBDHfU]EJQTh�BGh�ÆW^SVS2BGh�UVQ,SpByC9EJF.ByHLEJFIK¢W��qd9W\FfUVc�W^QsHLh���b×BDd�BDhfhIE
BGQXa�YsW\FLU]E�r×�^�s�y~/�10/F.B PQ BGQTa t�BGhLU]C_eTBGQ&r×�^�J�2
R�j�3+TeXFLHLiXW\Ffc�EJFIWRroHLiXW�aXW�®
HfBGUVSVh�EJNíHIF.BGQThLc�UVhLhLU]ERQ%EJNíUVQXN?W Z�HLU]EReThPaTUVhIW BGhIW^hìByFLWôJW^QXW\FfBGSVS]K%eTQXu[QXEynQ>r9BDQTa
cMB^K�wDBDFIK�N?EJF/aTU�-æW\FIW QRHÆZ`ERQXaTU]HfU]ERQXh4�JHfiTUVhoEJC_hIW\FLwDBDHLU]ERQ£�µeThIHfU��XW hoHfiqWìôJFLEyPUVQXô
UVQsHIW\FLW^hIH�HIE�HLiXWc�EqaXW^SVh×nU]Hfi�UVQ_Z�UVaXW^Q_Z`W£F.BDHIW h×EJN2c�EJFLW£ôJW^QXW\F.BGSæN?EJFfc��+TEJF�HLiTUVh¢FIW BGhIERQ c�EqaXW^SVh�EJN�UVQXN?W Z�HLU]EReTh�aTUVhIW BGhIW^h�nU]HLi QXEJQTSVUVQXW BDF¢UVQ_Z�Uà®
aXW^Q_Z`WMF.BDHIW h�i_B wJWMC�W^W^Q BDHLHIF.BJZ`HLUVQXô Z`ERQThLUVaXW\F.BDCTS]W	BDHIHLW^QsHLU]ERQ�EywGW^FHfiqW%SpBDhLH
HxÆE�aXW Z\BGaXW^h^� � iqW�c�ERhIH�Z`ERc�c�ERQ,UVQ,HfiXW�SVU]HLW\F.BDHLeXFLW�QXERQTSVUVQXW BDF£UVQ_Z�UVaXW^Q_Z`W
FfBDHLW�H.BDuJW^h¢HfiXW«N?EJFLc %�$456 87 ��PiXW\FLW	9)BGQTa;: BDFLW�d9ERhLU]HfU]wJW Z`ERQXhLHfBGQsHLh`�j�
¬�EqaXW^SVh�nU]HLi HfiXUVh�UVQ_Z�UVaXW^Q_Z`W�F.ByHLW�iTB wJW�C�W^W^Q hIHLeTaTU]W^a C[K A&UVe&r&A>W^w[UVQ�BDQTa
k�×BGhfBM�I�^�G~J{s�2BGQTa�A&UVe&rstPW\Hfi_Z`EJHIW�BDQTa�A>W^w[UVQ"�I�^�G~s�J�`rRBDQTaMSpByHLW\F¦C[K� �W\FLFLUpZfu
BGQXa wDBGQ aqW Q  ìFfU]W^hLh.Z.iXW��Á�GzJzJ¡R���×tPW^HLi_Z`EJHLWRr/A>W^PUVh�BGQXa wDBGQ aqW Q  ìFfU]W^hLhI®
Z.iXWM�I�^�J~G�s���XtnW\HLi_Z`EJHLW�BGQTa%wGBDQ¢aXW^Q" ìFfU]W^hLhfZ.iXWM�I�^�G�T�}���=<�EJFIEJC9W^UVQTU]uJEyw	BDQTa
¬ BGUVQTUí�Á�GzJzD�[�`r[BGQTa	cMBGQsK�EGHfiXW\Ffh^� � iXW£QXEJQTSVUVQXW BDFÆUVQ_Z�UVaXW^Q_Z`W�FfBDHLW^h²EJN&c�EJFIW
hIEJd_iXUVhLHLUpZ\BDHLW^a�N?EGFfc�h%ÆW\FIW�BGSVhIE hLeXôJôJW^hIHLW^a BGQXa hLHLeTaTU]W^a&�>+XEJF¢UVQXhLHfBGQ_Z`WRr
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A&UVe&r¦A&W\wqUVQ BDQTa k��BGhfB �I�\�J~J{s�£dTFIEJd9ERhIW^a BGQ UVQ_Z�UVaXW^Q_Z`W%FfBDHLW	EJNPHfiqW�N?EJFLc@ $ 5  �AX�µ�!B,C�$ED?�F��0²FfU]ôJôJh�BGQXa3G�EqaqN?F.B K �µ�^�J�2
R�jr7PiXE hIHLeTaTU]W^a«UVQXN?W Z`HfU]EJQ EJN
UVQThIW Z`Hfh^r�Z`ERQThLUVaXW\FLW^a)B�QXEJQq®lSVUVQXW BDF d�ByHfiXEJôGW Q HIF.BGQThLc�UVhLhLU]ERQ EJN�HfiXW N?EJFLc@  �SVQ&�µ�HBJI/KLA @ �%��niqW^FIWMK UVh�HLiXW�aXW^QThLU]HxK EJNìHfiqW¢d�BDHLiXEJôJW^Q d�BDFLHLUpZ�S]W hj�j�
A&U�rT¬ eTSVaqEynQXW\K%BGQTa¢wDBGQ�aXW^Q" �FLU]W hLhfZ.iXW��µ�^�J�J�R�²hIHfeXaTU]W^a¢HLiXWôRS]EJC_BGSõdTFIEJdX®
W\FLHLU]W^h5EJNæBN POQ$SR�c�EqaqW SqnU]Hfi�HfiXWnUVQ_Z�UVaXW^Q_Z`W×F.BDHIW�EJN9HfiXW�N?EJFfcUTõ�V$q�W 1�JHLiXW\K
BGSVhIE�W��qHIW^QTaXW^a�hIERc�W�EJN7HLiXW^U]F×FLW^hLeTS]Hfh²N?EJF�BX YOQ$(RZ c�E[aXW^S��&<�EJFIEJC9W^UVQTU]uJEyw
BGQXaê¬ BGUVQTU��Á�GzJz2
J��Z`ERQXhfUVaqW^FIW^a B wDBDFfU]W\HxK EJN�c�E[aXW^SVh�PU]Hfi HLiXW"UVQ_Z�UVaXW^Q_Z`W
FfBDHLW£EJN2HfiXW�N?EJFLc>Tõ�V$q�\[&�] /�F�_Z�EJQThIHLFfeTZ�HIW^a�A>KsBDd_eTQqEyw�N�eTQ_Z`HfU]ERQXhPW^Q_ByC_S]W^a�HLE
W^hIH.BDCTSVUVhfi	ôRS]EJC�BDSõdXFLEJd9W\FIHfU]W^h�N?EJFnB^ P$(R BGQTa�B^ YOQ$(R c�EqaXW^SVh^�

klQ	B�c�EJFIWìôGW QqW^FfBGS9Z\BGhIWRrRHIF.BGQThLc�UVhLhLU]ERQ�EJN&BGQ�UVQXN?W Z`HfU]ERQ�cMB K�C9WìôJU]wJW^Q�C[K
B�QXERQq®�N�BGZ�HIEJF.ByC_S]W�N�eTQ_Z`HfU]ERQ�EJN� BGQTa_$9�8+TW^QXô�BDQTa � iTU]W^c�W����GzJzGzs�/Z`ERQThLUVaq®
W\FLW^a�HfiqW×c�ERhIH2ôJW^QXW\FfBGSsc�EqaXW^SsnU]Hfi�BDFIC_U]HLFfBDFfUVS]K£cMBGQRKUVQXN?W Z`HfU]wJW²hIH.BDôGW h=PU]Hfi
ôJW^QXW\FfBGS2S]W^QXôGHfi aTUVhIHLFfU]CTeXHfU]ERQ>rõBGQTa PU]Hfi UVQ_Z�UVaXW^Q_Z`W�F.ByHLW�ôRU]wJW^Q"C[K BDQ BDFLC_Uà®
HIF.BDFIK�N�eTQ_Z`HLU]ERQa`5�V &b\$dc�b.).)e)eb\$Ffs��) � iXW\K¢N?EReTQXa"HfiXW�Z`ERQTaTU]HLU]ERQ�N?EJFnW��XUVhIHLW^Q_Z`W
BGQXa¢eTQTUVò[eqW QqW hLhPEGN2HfiXW�W^QTaXW^c�UpZ�W òseTUVSVU]CTFfUVeXc hIH.BDHIWRr_BGQXa¢N?EJFPU]HLhPS]EXZ\BGS>hIH.By®
C_UVSVU]HxKR�g+TEGF×B�Z`ERc�d�BDFfBDHfU]wGW S]K�hfUVc�d_S]W�Z\BGhIW�EJN� &$SR BGQTah P$(RH «c�EqaXW^SVh²PU]Hfi
HLiXW�UVQ_Z�UVaXW^Q_Z`WMFfBDHLWMôJU]wJW^Q C[K�BGQ«eTQThId9W Z�U��TW^a«N�eXQ_Z`HfU]ERQi`5�V &b\$q��b7hLe=jMZ\U]W^QsH
Z`ERQTaXU]HfU]ERQTh¦N?EJF²HLiXW�ôJS]EJC�BGS_hLHfBDC_UVSVU]HxK�EJN>HLiXW�W^QTaXW^c�UpZ�W^ò[eTUVSVU]CTFLUVeTc$hLHfBDHLWn�BDh
BGSVhIE�N?EReTQTa«�k<�EJFLEJC�W UVQXU]uJEywõrX�GzJzJ{s�j�� iXW cMBGUVQêôJERBGSìEJN�HfiTUVh%QXEGHfUpZ`W UVh	HIE hIHfeXaXKêHfiqW,ôRS]EJC�BGSndTFLEGd9W\FLHfU]W^h	EJN
HLiXWìZ�SpBGhLhLUpZ\BGSqHLiXFLW\W�®laTUVc�W^QThLU]ERQ_BDS� POQ$SR�c�EqaqW S&��UVQ_Z�SVeTaTUVQqô�HfiqWìc�EqaXW^STPU]Hfi
HLiXW�wJW\FLHLUpZ^BDS×HIF.BGQThLc�UVhLhLU]ERQ9��PU]Hfi HfiqW"iXEJFfU�l\ERQRH.BGS×HIF.BGQThLc�UVhLhLU]ERQ ôJEywJW\FLQXW^a
C[K BGQ eXQThId9W Z\U��XW a N�eTQ_Z`HfU]ERQm`í�V &b\$q�`�,+TEJF�HfiXUVh�FfBDHfiXW\F�ôJW^QXW\F.BGSnZ\BGhIWRr/C[K
c�W BGQXh�EGN¦HfiXW�aTU]FIW}Z`H�A&KRBDd_eTQXE}w�c�W\HfiXE[a&r9²W�aXW\FfU]wJW�hLe=j�Z�U]W^QsH�Z`ERQTaTU]HLU]ERQTh

n



W^QThLeXFLUVQXô�W��XUVhIHLW^Q_Z`W�BGQXa eTQTUVò[eqW QqW hLh�EJN×B	ôRS]EGC�BGSVS]K"BGhIKqc�dTHIEJHfUpZ\BGSVS]K¢hIH.BDCTS]W
hIHLW BGaqKhIH.BDHIWR�2k�H5UVh2QXEJHíhLeXFLdTFLUVhLUVQXô�ryiXEy²W\wJW\F r}HfiTBDH2HfiXW×A>KsBDd_eTQqEyw�N�eTQ_Z`HfU]ERQXh
Z`ERQThIHIFfe_Z`HLW^a,iXW\FLW�N?EJF�HfiXW�HfiXFIW^W�®laTUVc�W QXhfU]EJQ_BGS& PON$(R c�EqaXW^SVh�Z\BGQ BGSVhIE�C9W
BDdXd_SVU]W^a�HIE�HfiqWHxÆEG®laXUVc�W^QThLU]ERQ_BGS� P$(R)BGQXaM &$(RZ c�E[aXW^SVh �8��S]HLiXEReXôRi%HfiXW
dTFIEJd9W\FLHLU]W^hEJN�HfiXW^hIW	c�EqaXW^SVh�²W^FIW%BGS]FIW BGaXK hIHLeTaTU]W^a&r2N?EJF�HLiXW	hfBDuJWMEJNPZ`ERQq®
hLUVhIHLW^Q_Z`K ÆW Z�EJQThLUVaXW\F%iqW^FIW,HfiXW^hIW,c�EqaXW^SVh%BGh�ÆW^SVS��po�W i_B^wJW,HIE hIHLFLW^hLh^r
iXE}ÆW\wJW\F r9HfiTBDH�HfiqW�A&KRBDd_eTQXE}w"N�eTQ_Z`HLU]ERQ Z`ERQThIHLFLe_Z`HLW^a,iXW\FLW�UVh�QXEJH�B	aTU]FLW Z`H
ôJW^QXW\FfBGSVUVhfBDHfU]ERQ EJN�HLiXW	N�eTQ_Z`HLU]ERQTh�²W�BydTd_S]K W BDFLSVU]W^F	�V<�EJFIEJC9W^UVQTU]uJE}wõr=�GzJzJ{s�
HIE�W^hIH.ByC_SVUVhLi%HfiqWôJS]EJC�BGSõdXFLEJd9W\FIHfU]W^h�EJN=HfiqWq &$(R BGQTar P$(RH c�EqaXW^SVh^�

�q�ts/uWvxw����ps/yPuWv{zH����|�}(~
o«WMBGhLhfeXc�W�Hfi_BDH�HLiXW�d9EJdTeTSpBDHfU]EJQ hLU�l^W�UVhZ�EJQThIH.BGQsH^r>Hfi_BDHUVh�aXW BDHLiTh�BDFIW

C�BDSpBGQ_Z`W^aêC[K C_U]FIHfiTh^��+TERSVS]EyPUVQXô Z�SpBGhLhfUpZ\BGS�BDhfhLeTc�dTHfU]ERQXh ����QTaXW\FLhLEJQ BDQTa
¬ B KRr��^�J�T���!0²eThIW QRC9W\FLô BDQTa b/E[EJuJWRrP�\�J�J¡/�PtnW\HLi_Z`EJHLWRr/�DzJzJzs�jr/ÆW�aTU]wqUVaqW
HLiXW�iqERhIHd9EJd_eXSpBDHfU]ERQ UVQsHIE�HLiXW�hLeThfZ�W\dTHLU]C_S]WRr&HfiqW�UVQXN?W Z`HfU]wGW�BDQTa HfiXWMFIW Z�E}ws®
W\FLW^a�hLeXCTd9EGd_eTSpBDHLU]ERQTh^ryBGQTaaXW^QXEJHIWoHfiXWoN?F.BGZ�HLU]ERQTh>EJN[HfiqW hIW/UVQ�HLiXWod9EJd_eTSpByHfU]ERQ
C[K� 8b�$£BGQTaXR FLW^hId9W Z`HfU]wJW^S]KM�?Hfi_BDHíUVh8 LB�$�BXRJ�)�}�j��o«W×BGhLhfeXc�WÆHLi_BDH5BDN?HIW^F
UVQXN?W Z`HfU]EJQ�BGQ"UVQXaTU]wqUVaTe_BDS7c�EywGW h�N?FIERc HfiXW�hLeThfZ`W\dTHfU]CTS]W hnZ�EJc�d�BDFIHfc�W^QsHnUVQsHIE
HLiXW�UVQXN?W Z`HfU]wJW^h�Z`ERc�d_BDFLHLc�W^QsH�BGQTa%HfiXW^Q%UVQsHLE�HfiXW£FIW}Z`EywGW^FIW^a�Z`ERc�d_BDFLHLc�W^QsH �
k�N�FLW Z`EywJW\FLK UVc�d_SVU]W^hd9W\FLcMBGQXW^QsH�UVc�c�eXQTU]H�KRr=HfiXW^Q B"FIW Z�E}wJW\FLW^a«UVQTaTU]wqUVaTeTBGS
FIW c�BGUVQTh7UVQ�HfiqW²FIW}Z`EywGW^FIW^a�Z`ERc�d�BDFLHLc�W^QsH4�DBPc�EqaqW SJC_BGhIW aEJQHLiXW^hLW²BGhLhfeXc�dX®
HLU]ERQTh5UVhíuqQXEyPQ�BGh¦BZ P$(Rêc�EqaqW S��2k�NæBGSVS[HfiXW�CTU]FLHfi�ByFLW�UVQsHIE£HLiXWPhLeThfZ`W^dXHfU]C_S]W^h
Z`ERc�d_BDFLHLc�W^QsH r7BGQTa�U]NÆHLiXWMHIF.BGQXhfc�UVhfhLU]ERQ,EJNÆHLiXW�UVQqN?W}Z`HLU]ERQ UVh�ôJEywJW\FfQqW a,C[K�



BGQ�UVQ_Z�UVaXW^Q_Z`W£F.BDHIW�`í�] 8b�$q�FbXHLiXW^Q¢HLiXW�C�BGhLUpZQ &$(R c�EqaXW^S&UVh

� � ���3`í�] 8b�$q���i�� &b�$ � `5�V &b\$q���3�d$�b�Á�X�V� � �R � ��$N�i��R�)
tPW^FIWq���U�'B��«UVhnHfiXW�hfeXc�EGN5HfiXW�FLW Z`EywJW\FLK%FfBDHLW�BDQTa"HfiqW�aXW BDHLi"FfBDHLWR�Pk�N
HLiXW�HIF.BGQXhfc�UVhfhLU]ERQ"F.ByHLW^`«aXE[W^h£QXEJH£aXW\d9W^QTa,ERQ,HLiXW�wDBDFfUpByC_S]WXR�ræHfiXW�HfiTU]FLa
W^ò[e_ByHfU]ERQ	N?EJF�HfiXW�FIW}Z`EywGW^FIW^a%d9EJdTeTSpBDHfU]EJQ�Z\BGQ%C9W�ERc�U]HLHIW^a&�

O�BDHLeXF.BDSVS]KsrõB	C_U]ERS]EGôRUpZ\BGSVS]K�N?W BGhLU]C_S]W�UVQTZ\UVaqW QTZ�W�F.ByHLW^`5�V &b\$q�ìUVh�B	d9EJhfU]HLU]wJW
c�EJQXEJHLEJQTUpZ\BGSVS]K�ôJFIEynUVQqônN�eTQ_Z`HfU]EJQN?EJF2BGSVSS 8b�$�� z/b}BGQXa�`í�Áz/b\$q�P��`í�] 8bLzs�P�
z/) � iXW^hIW�Z`ERQTaTU]HLU]ERQThìByFfUVhIW�hIERS]W^S]K	N?FIERc C_U]ERS]EGôRUpZ\BGS&Z`ERQThLUVaXW\F.ByHfU]ERQThe�XN�eXFLHLiXW\F
²W�PUVSVSPhLiXEy HLi_BDH�HfiXW\K BDFLW"QXEGHMQXW Z`W hLhfBDFIK N?EJF�EJeXF	BDQ_BGS]KqhLUVh^��o�W BGSVhIE
BGhLhLeTc�WPHfi_BDHoHfiTUVhoN�eTQ_Z`HfU]EJQMUVh²Z`ERQsHfUVQseXEReTh²BDQTa�aTU�-9W\FLW^QsHLUpBDC_S]WPN?EGFÆBGSVS� &b\$��
z/) +TEJF�cMBGQRK UVQXN?W Z`HfU]ERQXh r5hIERc�W%HLUVc�W�iTBGh�HIE d�BGhLh�C9W\N?EJFLW¢BGQ UVQXN?W Z`HLW^a UVQq®
aTU]w[UVaTe_BGS7C9W Z`ERc�W^h�UVQXN?W Z`HfU]EReXh � � iXW�hLUVc�d_S]W^hIHì�B K�HLE�Z�EJQThLUVaXW\F�HfiXUVh�SpBDHLW^QsH
hIH.ByHLWnUVh¦HLE�BGaTaMBGQ�W��qHIF.BZ�SpBGhLh^rJHLiXW�Z�SpBGhLh¦EJNæW��qd9ERhIW^a�iXERhIHfh^rJHLEHfiXWnhLK[hLHIW^c��
A>W\HPeXhPBGhLhfeXc�W�QXEy Hfi_ByHL 8b�O^b\$�BGQTa	R BDFLW�FLW^hId9W Z`HfU]wJW^S]K�HfiXW£N?F.BJZ`HLU]ERQThÆEJN
HLiXW£hLeThfZ`W^dXHfU]C_S]W^h^rsHfiXW�W\�[d9ERhIW^a&r[HfiXW£UVQqN?W}Z`HLU]wJW^hÆBGQTa	HfiqW�FLW Z`EywJW\FLW^a�iXERhIHLh�UVQ
HLiXW�d9EGd_eTSpBDHLU]ERQ&rRHfi_BDHÆUVh� �B�O�B�$1B�Rp�)��iXEJSVaTh^rsHLi_BDH×BGQ%B^wJW\F.BDôJWìaTeXFfBy®
HLU]ERQ�EJN&HfiXW£SpBDHLW^QsHÆhIH.BDHIW£UVh��dA��XrqBGQTa	HLi_BDHÆHLFfBGQThLc�UVhLhLU]ERQMEJN7HLiXW�UVQqN?W}Z`HLU]ERQ�UVh

�



ôJE}wJW\FfQXW^a%CsK�B�UVQ_Z�UVaXW^Q_Z`W�F.ByHLW�`í�V &b\$q��) � iXW^Q�HfiXW�C�BGhLUpZZ PON$(R c�E[aXW^S&UVh

� � �_��`í�V &b\$q�g�i�� 8b�O � `í�] 8b�$q��� �k�!B��7��O�b�Á�X�Ã�J� �$ � �EOp�3�d$�)
� iXW�W òse_BDHfU]EJQ%N?EJF�FIW}Z`EywGW^FIW^a%d9EJdTeTSpBDHfU]EJQ&r �RJ����$Q����R�rTUVh×ERc�U]HLHIW^a&�� iXW�C_U]ERS]EJôRUpZ\BGSVS]KMQ_BDHLeXF.BDS7Z�EJQTaTU]HfU]EJQr`í�Áz/b\$q�Y� z�W^QThLeXFIW hPHfiTBDHPW U]HLiXW\FPEJN
HLiXW^hLW�hIKqhIHLW^c�h�BGS]�B^KqhìiTB wJW�BDQ,UVQXN?W Z`HfU]EJQq®�N?FLW\WW òseTUVSVU]CTFfUVeXc hLHfBDHLW��H�£PU]Hfi
HLiXW�Z`E[EJFLaTUVQ_BDHIW^h8 ���)�Eb�O����$F�� z/)d�ìd_BDFLH2N?FIERc HfiTUVh=W òseTUVSVU]CTFfUVeXc�r}HLiXW^hIW
hIKqhIHLW^c�hìZ\BGQ BGSVhIE�i_B wJW�W^QTaqW c�UpZ��?d9ERhLU]HfU]wJWy�ÆW^ò[eXUVSVU]CTFfUVeTc hIH.BDHIW^hìhfeTZji¢Hfi_ByH
HLiXW�W òse_BGSVU]HfU]W^h

�Á�X�Ð¡R� �_�i�� i�p`í�V &b\$q�P� �V�!B3�7�WOU�p�N�6$�b
PiXW\FLW_� � ��N?EJF�HLiXW_ P$(R c�E[aXW^S�r5BDQTa3� � �V�QB¡�=�WA��¢N?EJF�HfiqW� POQ$SR
c�E[aXW^S�rXiXERSVa¢BDH�HfiXW^hIWhIH.ByHLW^h^�

k�H¢UVh¢BGSVhIE eXhLW\N�eTS�HLE QXEJHLW HLi_BDH%HfiqW EXZ`H.BGQRH��] &b�O^b�$q�¢� z ��òse_BGaXFfBGQsH
�V &b\$q�£� zs�/UVh×BGQ%UVQswDBDFfUpBDQsH×hIW\H×EJN&HfiXW£hIKqhIHLW^c ���X�Ð�R�ì��hIKqhIHIW c����q�V�}�¦FIW hId9W Zj®
HLU]wJW^S]K_�`�

OnEyrGÆW�dTFIEXZ`W\W a�HIE�BGQ_BDS]KqhLUVh5EJN�HfiXWPôRS]EJC_BGSqdTFIEJd9W\FLHLU]W^h5EJN9HfiqW hIWPc�EqaXW^SVh^�

¡X�t¤^}(��¥�w�}r¦�����¦§|��=���#|�~���¨���©�|¢zH����|�}(~
G�S]EJC�BDS�C9W^i_B wqU]EReqF¢EJN�HfiXW^hIW�c�EqaXW^SVh�Z�FLe_Z�UpBGSVS]KêaXW\d9W^QTaTh¢ERQ HLiXW�C_BGhLUpZ

FIW^dXFLEqaTeTZ�HLU]ERQ Q[eTc�C9W\F^r²HLi_BDHMUVhMBGQ B wGW^FfBDôJW¢Q[eTc�C9W\F�EJN�hIW}Z`ERQXa_BDFLK Z\BGhIW^h
dTFIEqaTe_Z`W^a C[K B�hLUVQXôRS]W�UVQXN?W Z`HfU]wJW�UVQsHIFLEqaXe_Z`W a�UVQRHLE"BGQ W^QsHfU]FIW^S]K,hLeThfZ�W\dTHLU]C_S]W
d9EGd_eTSpBDHLU]ERQ&��+TEJF=HLiXW� P$(R BDQTa�HLiXW1 POQ$SR c�EqaXW^SVh^r}HLiXW/C�BGhLUpZoFIW\dTFLEqaXe_Z`HfU]ERQª



Q[eXc�C9W\FnUVh�Á ìFfU]W^hLh.Z.iXWBDQTaho BDHfc�EJeXôRi&r_�DzJzR�R�

R!�1� ��N� « `í�] ��db�$F�\�« $ )
� iXW,N?EJSVS]EynUVQXô � iXW\EJFIW^c �k+TW^QXô BGQTa � iTU]W^c�WRrÆ�GzJzJzXr!<�EJFIEJC9W^UVQTU]uJE}w BDQTa
¬ BGUVQTU�r}�GzGz2
R�ædTFLE}wqUVaXW^h2hLe=jMZ\U]W^Q_Z`KZ`ERQTaXU]HfU]ERQTh&N?EJF=W��XUVhIHLW^Q_Z`W/EJNXHfiXW²d9EJhfU]HLU]wJW
W^ò[eTUVSVU]CXFfUVeTcóhIH.ByHLW^h�N?EJF�HLiXWhIKqhIHLW^c�h��Á�X�]�}�ÆBGQTa«�Á�X�Ð�R�`�

�N¬=§[��¤}§( ®�¯k°§¯�± ý²�8��³Tý8´�µqùæ÷.�k¶ÁúDù `í�] 8b�$q�Z· ý¸�MúDùæú��lúDù§¶Á÷�¹Gü?ü»º�ÿ�¼LúDû&¶?ù[ÿ�û&¶���³¼fýF½¿¾_ýf÷.�Y�lú  £À ¹DùæþMüVý²�
SVUVcÁ�Â � `5�V ��6b\$q�`í�] 8b\$X�ÄÃ � ´�ú�¼�¹Gü?ü  �Å ��z/b� �����)

Æ ³Tý`ù À ¶Ç´ R!� Ã �Eb ý�¶���³Tý�¼	úW´���³TýF½^ý^½Fº6½��xý��q½ À ù�¹���ý�ü»º�ÈVÉ/�#Ê�Ë,ú�¼aÈVÉ/�ÌÉeË À ³=¹6½¾Tú6½F¶��k¶#ÍGý�ý�Î²µS¶�ü»¶ · ¼F¶#µS�Ï½��¿¹��xýF½e�
Ð ¼Lú úW´.� ��HìBq�X�[W a�d9ERUVQRH�EJN2HLiXWhIKqhIHLW^c�h��Á�X�]�}�ÆBGQTa«���X�Ð�R�/HLiXW�W òse_BGSVU]HfU]W^h

���d$ZB��� ��,� BDQTa ���6$X��`í�] &b\$q��b
PiXW\FLWRr�BDh�BDC9EywJWRr1� � ��N?EGFMHLiXW� &$(R�c�EqaXW^S�r²EJFh� � �V��BJ�7�WA�� N?EJF
HLiXW� PON$(R c�EqaXW^S�rÆiXERSVa&� � iqW hIW�W òse_BGSVU]HfU]W^h�aqWe�TQXW,B«QqW^ôRBDHfU]wJW^S]K hLS]EJd9W^a
hIHLFfBGU]ôRisH¦SVUVQXW!:dc5BGQTaMBZ�eXFIwJWL:.Ñ¦EJQ�HfiXWL$S ,d_SpBGQXW��V+2U]ô��T�}�`�g0²K�HfiXWnUVc�d_SVUpZ�U]H
N�eTQTZ�HLU]ERQ�HfiXW\EJFIW^c�ryHLiXW×c�ERQXEJHIERQTUpZ�U]H�K£EGN_HLiXWÆN�eTQ_Z`HfU]ERQ�`5�V &b\$q�&PU]Hfi�FIW hId9W Z`H
HIEr �ôRe_ByF.BGQsHIW\W h�HfiTBDH£HLiXW�hIW Z`ERQTa,EJN/HLiXW^hIW�W òse_BGSVU]HfU]W^h�aXW.�_QXW^hB	N�eXQ_Z`HfU]ERQ ,�x[7�k$q���>HLiXW�Z�eXFLwGW^:.Ñ£UVh�HLiXW�ôJFfBDd_i,EGN/HLiTUVh�N�eTQ_Z`HfU]ERQ>� � iTUVh�N�eTQ_Z`HfU]EJQ,UVh
d9EJhfU]HLU]wJW²BDQTaW^U]HLiXW\F7W��XUVhIHfh=BGQTaUVh=Z`ERQsHfUVQseXEReTh&N?EJF�$�Å �Áz/bW��A����G�jr}EJF7FLW BJZ.iXW^h
UVQ=�TQTU]H�K,UVQ,HfiTUVhUVQRHLW\FLwDBGS���klQ W^U]HfiXW\FZ\BGhIWRr&iXEyÆW\wJW\F^r&U]HUVh£EJC[wqU]EReXh r>HLi_BDHU]N �Ò��[&�ÁzR�!Ó; ��t� �Jr�HLiXW^Q�HfiXW\FLW�UVh�BDH�S]W BGhIHnERQXW�d9ERUVQsHìEGN¦UVQsHLW\FLhLW Z`HfU]EJQ¢EJNÔ
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Æ ³Tý`ù À ¶Ç´ RL�LÓ �Eb ��³Tý�¼fýP¶å½oùæúP¾Tú6½F¶��k¶#ÍGýÆý�Î²µS¶�ü»¶ · ¼F¶#µS��½��¿¹��xý À ¹DùæþL��³TýP¶?ù4´\ýf÷.�k¶ÁúDù�æ´�¼fý.ý�ý�Î²µS¶�ü»¶ · ¼�¶#µS�>½��¿¹��xý �H� ¶å½ìÿJü]ú · ¹Gü?ü»º�¹6½Fº��L¾��lú��k¶Á÷�¹Gü?ü»ºX½��¿¹ · üVý4�
Ð ¼Lú úW´.� o«W�Z`ERQThLUVaXW\FnB�N�eTQ_Z`HfU]EJQ

ç��V &b�O�b\$q�P�� ��ÄèÄéê SVUVcÁ�Â � `í�] ��db\$q�`í�kë=b�$q�!ì ë�B3ítO�B���$�b
PiXW\FLW'î¢UVh�B"hLcMBGSVS/eTQThId9W Z�U��TW^a d�BDFfBGc�W\HLW\F ríBGQXa3íï��z=b��ð� �MN?EJF�HfiXW &$(R c�EqaXW^S�rGEJFñí��)�Eb��ò� �k�gB_�=�WA���N?EJFoHLiXWt PON$(R c�EqaXW^S��ík�H/UVhoW BGhIK�HLE
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� ���µ�1�� ²��ó=�1� SVUVcÁ�Â � `í�] ��6b\$q�`í�] &b\$q�&ô B����6$hó �� `5�V &b\$q��d$ SVUVcÁ�Â � `í�V ��6b\$q�`í�] 8b�$q� � � ô )
0²K�HfiXWisK[d�EJHfiXW^hLUVh�EGN2HLiTUVh�HfiXW\EJFIW c r

�µ�1�� /�1ó7�� SVUVcÁ�Â � `í�V ��6b\$q�`í�] 8b�$q�&ô Ó z N?EJFnBDSVS  &b�O�b\$�� z/b
PiXW\FLWhIHIFfUpZ`H�W^ò[e_BGSVU]HxK�iXERSVaTh�ERQTS]K�PiXW^Qr i�p ��}rTBGQTa

�� `í�V &b\$q��6$ SVUVcÁÛÂ � `5�V ��6b\$q�`í�] 8b\$X� � �� `í�] &b\$q��6$ õ�öe÷ é�øWù �Wúõ Áõ�öe÷ é4ù �Wúõ Á
Ó ���� « `í�V ��6b\$����« $ ��RL�d)

� iXW\FLW\N?EJFLWRrLRL�ÄÓ � W^QThLeXFLW^h%Hfi_ByH ì çì " Ó z N?EGF¢BGSVSH &b�O�b\$ò� zTrPniXW\FIWì çì " � zniXERSVaXh=ERQXS]K£N?EJF8 i�� ��y�2k�HíUVh7W BGhIK£HLEìwJW\FfU]N?K�HfiTBDH2HLiXWÆUVQXN?W Z`HfU]ERQ[®�N?FLW\W
W^ò[eTUVSVU]CXFfUVeTc hIH.ByHLW¸�H�ÆUVh¦HLiXWnERQTS]K��X�qW^a�d9ERUVQsH¦EJNæHfiqWìhIKqhIHLW^c�h¦EJQ�HLiXWnd_SpBGQqW
��SVUVQXWy�� i�p �� rJBDQTa�iXW^Q_Z`Wsr}C[K�HfiXW×A>KsByd_eTQXEywR®xA=BRYqBGSVS]WÆBGhIKqc�dTHLEJHLUpZohIH.BDCTUVSVU]H�K
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HLiXW\EJFLW^c �k0×BDFIC�BGhLiTUVQ&rJ�^�s�DzXr d&�}�G~Xr EJF=A7B�YqBGSVS]W/BDQTa�A>W\N�h.Z.iXW\HWlsrG�^�J{T�Jr\d7�d
G~s�jr
HLiXW¢W^ò[eTUVSVU]CTFLUVeTc hIH.BDHIWM�H��UVh�ôRS]EJC_BGSVS]K BGhIKqc�dTHLEJHLUpZ\BGSVS]K«hIH.BDC_S]W�BGSVS! Ã î
BGQXa'O�b\$�� zT��o�W�Z\BGQ�W��qHIW QXa�HLiTUVh²hIHfBDHLW^c�W^QsH¦HLEHfiXWnniXEJS]WìQqERQq®lQXW\ôsBDHLU]wJW
EXZ`HfBGQsH���ò[e_BGaqF.BGQsHj�2EJCThLW\FIwqUVQXô�Hfi_ByH/HLiXWtOQ$�d_SpBGQXW��k$�By�XUVhj�2UVh¦HLFfBGQThIwJW\FfhIWPHLE
HLiXW�d_iTBGhIW¸üTEyrsPiTUpZ.i�UVh²aTU]FLW Z`HLW^a�UVQMHLiXW�UVQTQXW\F²EJN>HLiXW�EXZ`HfBGQsH£��òse_BGaXFfBGQsH`�jr
BGQXa�Z`ERQsH.BDUVQTh�QXEMUVQswDBDFLUpBGQsH�hIW\Hfh^rTBGQTa�HfiXW^Q¢aXU]FLW Z`HfUVQXôXîQý z/)� iXW�aXW\FfU]wDBDHfU]wGW�EJN²B	A>KsByd_eTQXEyw¢N�eTQ_Z`HLU]ERQ c�eThIHìC9W�W^ò[eTBGS=HLE'l\W^FIE�BDH�BGQ
W^ò[eTUVSVU]CXFfUVeTc hIH.BDHIWs�ìY[UVQ_Z`W ì çì " � z�iqERSVaThìEJQTS]K�ERQ�HfiXW�d_SpBGQXW� þ�U ��yræBDQTa�H�íUVh7HLiXW²ERQTS]Kt�X�qW^ad9EJUVQsH=ERQHLiTUVh7d_SpBGQqWsr}HLiXW^hIW²hIKqhIHLW^c�h=i_B wJW/QXEìW òseTUVSVU]CTFfUpB
BDd_BDFLH�N?FIERcÿ�H�}� Ü
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¤y��©� ���^�X� §�¯ o«W�BGhLhLeTc�W�QXEy HfiTBDH�HfiXWMhIKqhIHIW c i_BGhB�d9EJhfU]HLU]wJW�W^ò[eXUVSVU]CX®
FLUVeTc hLHfBDHLWN� Ò � �] Ò b�O Ò b\$ Ò �ÆhLe_Z.i�HfiTBDHPHLiXW�W òse_BGSVU]HfU]W^h

��¡T���[�x�M�,�� Ò B�`í�] Ò b\$ Ò ��b `í�] Ò b\$ Ò �P� �V�!B3�7�WO Ò ������O Ò �����6$ Ò
iXEJSVa�ByHPHfiXUVhPhIHLW BGaXK	hLHfBDHLWR�
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`í�V &b\$ Ò � ã `í�V Ò b\$ Ò � ´�ú�¼�¹Gü?ü z ã  ã  Ò b ¹Dùæþ`í�V &b\$ Ò � Ã `í�V Ò b\$ Ò � ´�ú�¼�¹Gü?ü  Ã  Ò b��¡T� 
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$SA�$ Ò Ó�`í�] &b\$q�\A�`5�V &b\$ Ò �£Ó � ´�ú�¼ z ã $�Ó,$ Ò b ¹Dùæþ
�HÓ�`5�V &b\$q�\A�`í�V &b\$ Ò �ñÓ,$=A6$ Ò ´�ú�¼ $��,$ Ò )��¡T�Ð{R�
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Ð ¼Lú úW´.� o«W�Z`ERQThLUVaXW\FnB�N�eTQ_Z`HfU]EJQ
��¡T�Ï�G����] 8b�O�b\$q�Y�� ��Äè éê `í�] Ò b\$ Ò �`5��ë/b\$ Ò � ì ëNB�� �]Op��O Ò SVQLO���B�� �V$N��$ Ò SVQ$X��b
PiXW\FLWt�ò�)�Eb��;� z�N?EJF/HfiXWH &$(R hLK[hLHIW^c ���q�V�}�jrREJF���� �V�&Br�7�\A��Sb	�U�)�
N?EJF�HLiXW_ PON$(R hIKqhIHLW^c ���X�Ð�R�`� � iTUVh�N�eTQ_Z`HfU]EJQ UVh�aXW.�_QXW^a BGQTa Z�EJQsHfUVQ[eqEReTh
N?EJFnBDSVS� Ã î�BGQTarO^b\$ Ã z/b_BDQTa¢hfBDHfUVhW�TW^h
« �«  � ��� `5�V Ò b\$ Ò �`í�] 8b\$ Ò � b « �« O �
�xó7�1� O ÒOUô b « �« $ ���Ïó7�1� $ Ò$qô )
k�H�UVhìW BGhIK�HLE	hIW^W�Hfi_ByH�HfiqW�d�ERUVQsHH� Ò ���] Ò b�O Ò b\$ Ò �PUVh�BMhIH.ByHfU]ERQ_ByFLK�d�ERUVQsH
EJN7HLiXW£N�eTQ_Z`HfU]EJQ��	�V &b�O�b\$q�²BGQTa&rqCsK,�Á¡T� 
R�`rqU]H�UVhÆHfiqW£ERQTS]K�hIH.BDHLU]ERQ_BDFIKMd�ERUVQsH
BGQXa,HfiqW�ôRS]EJC�BGS2c�UVQTUVc�eTc�EJNoHfiTUVh�N�eXQ_Z`HfU]ERQ&��b²EJQThIW òseXW^QsHfS]KRr9HfiXW�N�eXQ_Z`HfU]ERQ���] 8b�O�b\$q�ÆUVhnB�A&KRBDd_eTQXE}w	N�eXQ_Z`HfU]ERQ&�
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+TEJFnHfiqW^ &$(R hIKqhIHLW^c ���X�]�}�`r�eThLUVQXô,�Á¡T���q�`rTHfiXW�A>KsBDd_eXQXEyw�N�eXQ_Z`HfU]ERQ �Á¡T�Ã�J�
hfBDHLUVh\�XW h

ì �ì " � �_�3`5�V &b\$q������ 
�L� `í�] Ò b�$ Ò �`í�] 8b�$ Ò � B `í�] Ò b\$ Ò �`í�] 8b\$ Ò � `í�V &b\$q��B3�� `5�V Ò b\$ Ò �`5�V &b\$ Ò �
BH�Ïó�`í�] 8b\$X�����6$N� $ Ò$ `í�] 8b�$q��B3�6$ Ò ô

� �� Ò ó ���   Ò � `í�] Ò b�$ Ò �`í�] 8b�$ Ò � B   Ò `5�V Ò b\$ Ò �`í�] 8b\$ Ò � ô
BH`í�] Ò b\$ Ò �1ó7�1� `í�] Ò b\$ Ò �`í�] 8b\$ Ò � B `í�] 8b�$q�`í�V &b\$ Ò � ô
BH`í�] Ò b\$ Ò � ó �1� $$ Ò � $ Ò$ `í�] &b\$q�`í�] Ò b\$ Ò � ô

� �� Ò ó ���   Ò ô ó �1� `í�] Ò b\$ Ò �`5�V &b\$ Ò � ô
`í�] Ò b\$ Ò �1ó�¡H� `í�V Ò b\$ Ò �`í�V &b\$ Ò � � $ Ò$ `í�] &b\$q�`í�] Ò b\$ Ò � � $$ Ò `5�V &b\$ Ò �`5�V &b\$q�&ô
BH`í�] Ò b\$ Ò � ó `í�] &b\$q�`í�] &b\$ Ò � � $$ Ò ���ñB $$ Ò `í�V &b\$ Ò �`í�] 8b�$q� ô )

0²K � iXW\EJFIW c isKsd9EJHfiqW hIW^h^r

ó ��   Ò ô ó �1� `í�] Ò b\$ Ò �`í�] 8b\$ Ò � ô Ó z/b
�?niXW\FLW�hIHLFfUpZ`H�W^ò[e_BDSVU]H�K�iXERSVaXhPEJQTS]K�niXW^Qr i�� Ò �jr_BGQXa
`í�] &b\$q�`í�] 8b\$ Ò � � $$ Ò ���SB $$ Ò `í�] &b\$ Ò �`í�V &b\$q� � ó $$ Ò � `í�] &b\$q�`í�] 8b\$ Ò � ô ó `í�] &b\$ Ò �`í�] &b\$q� � � ô Ó z/)
+TeXFLHLiXW\Ffc�EJFIWRr

`í�] Ò b\$ Ò �`í�] &b\$ Ò � B $ Ò$ `í�] 8b�$q�`í�V Ò b\$ Ò � B $$ Ò `5�V &b\$ Ò �`í�] 8b\$X� � ¡
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N?EJF£BGSVS8 &b\$ Ã z/b�C9W Z^BDeThIW�HLiXW�BDFfU]HLiTc�W\HfUpZc�W BGQ,UVh�ôJFLW BDHIW^FìHfiXW^Q EJF�W^ò[e_BGS
HIE�HfiXW£ôJW\ERc�W\HLFLUpZ�c�W}BDQ&� � iXW\FLW\N?EJFIWsr ì �	�V &b\$q�ì " Ó z�iXERSVaThÆN?EJFPBGSVS� 8b�$�� z/b
dTFIEywqUVaXW^a%HfiTBDH�� Ò BGQTar`í�] Ò b\$ Ò �ÆBDFLW�QXERQTQqW^ôRBDHfU]wJWR�

klQ�HfiqW£Z\BGhIWìEJN>HfiXW�hLK[hLHIW^c ���q�Ã�R�jrsHLiXW£A>KsByd_eTQXEyw�N�eTQTZ�HLU]ERQ,��¡T�Ã�J�¦hfBDHfUVhW�TW^h
ì �ì " � �_�3`5�V &b\$q�g�i�� 

�L� `í�] Ò b�$ Ò �`í�] 8b�$ Ò � B `í�] Ò b\$ Ò �`í�] 8b\$ Ò � `í�V &b\$q��B3�� `5�V Ò b\$ Ò �`5�V &b\$ Ò �
B��xó�`5�V &b\$q��� �k�LB��=��OJ� O ÒO `í�] &b\$q��B �k�!B3�7�WO Ò ô
BH� ó ��OJ���6$N�3��O $ Ò$ B��d$ Ò ô )

g�W Z^BDSVSVUVQXô£HLi_BDH�U� ��b2�M�,�� Ò B	`5�V Ò b\$ Ò �íBGQTa�`í�] Ò b\$ Ò �P� �V��B��7��O Ò �����O Ò �����6$ Ò rXÆW£EJCTH.BDUVQ

ì �ì " � B¸�� Ò ó&��   Ò � `5�V Ò b\$ Ò �`5�V &b\$ Ò � B   Ò `í�] Ò b\$ Ò �`í�] &b\$ Ò �£ô
BH`í�] Ò b\$ Ò �1ó7�� `í�] Ò b�$ Ò �`í�] 8b�$ Ò � B `í�] &b\$q�`í�] 8b\$ Ò �dô
BH`í�] Ò b\$ Ò �1ó7�� O ÒO `5�V &b\$q�`í�] Ò b�$ Ò � ô
BH`í�] Ò b\$ Ò �1ó7�� $$ Ò � OO Ò $ Ò$qô

� �� Ò ó&�1�   Ò ô ó7�1� `í�V Ò b\$ Ò �`í�V &b\$ Ò �ñô
BH`í�] Ò b\$ Ò �1óT�N� `í�] Ò b�$ Ò �`í�] 8b�$ Ò � � O ÒO `í�] 8b�$q�`í�V Ò b\$ Ò � � ON$ ÒO Ò $ � $$ Ò `í�] &b\$ Ò �`í�] &b\$q�&ô
BH`í�] Ò b\$ Ò � ó `í�] 8b\$X�`5�V &b\$ Ò � � $$ Ò ���£B $$ Ò `í�] &b\$ Ò �`í�] &b\$q� ô )
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0²K � iXW\EJFIW c isKsd9EJHfiqW hIW^h^r

ó ��   Ò ô ó �1� `í�] Ò b\$ Ò �`í�] 8b\$ Ò �£ô Ó z/b
�?niXW\FLW�hIHLFfUpZ`H�W^ò[e_BDSVU]H�K�iXERSVaXhPEJQTS]K�niXW^Qr i�� Ò �jr_BGQXa
`í�] &b\$q�`í�] 8b\$ Ò � � $$ Ò ���SB $$ Ò `í�] &b\$ Ò �`í�V &b\$q� � ó $$ Ò � `í�] &b\$q�`í�] 8b\$ Ò �dô ó `í�] &b\$ Ò �`í�] &b\$q� � � ô Ó z/)
+TeXFLHLiXW\Ffc�EJFIWRr

O ÒO `í�] &b\$q�`í�] Ò b\$ Ò � B OO Ò $ Ò$ B `í�V Ò b\$ Ò �`í�V &b\$ Ò � B $$ Ò `5�V &b\$ Ò �`í�] 8b\$X� ���

N?EJF¦BGSVS/ 8b�O�b\$�� z=byC9W Z\BGeThIW×HfiXWPBDFfU]HLiTc�W\HfUpZ²c�W BGQ�UVhíôJFLW BDHIW^FíHLiXW^Q�EJF5W^ò[e_BGS
HIE"HfiqW�ôJW\ERc�W\HIFfUpZ�c�W BGQ>� � iXW\FIW^N?EGFLWRr ì �ì " Ó z�iXEJSVaThN?EJF�BGSVS£ &b�O^b�$ Ã z/b
dTFIEywqUVaXW^a%HfiTBDH�� Ò BGQTar`í�] Ò b\$ Ò �ÆBDFLW�QXERQTQqW^ôRBDHfU]wJWR�

k�HUVh�W}BDhLK"HIE�hIW^W�Hfi_ByH£N?EJF£C9EJHLi HLiXW^hLW�hIKqhIHLW^c�h ì �	�] 8b�O�b\$q�ì " � z�iXERSVaXh
ERQXS]K¢PiXW^Q� þ�� Ò rõBGQTa"HfiTBDHZ� Ò UVhìHfiXW�ERQTS]K�W òseTUVSVU]CTFfUVeXc hLHfBDHLW�EJN¦HLiXW^hIW
hIKqhIHLW^c�h�ERQ�HfiXUVhPdTSpBGQXW���SVUVQXWy�j� � iXW\FLW\N?EJFIWsrqC[K�A>KsBDd_eTQqEyws®xA7B�YqBGSVS]WBGhIKqc�dX®
HIEJHfUpZ�hIH.BDCTUVSVU]H�K�HLiXW\EJFLW^c��V0×BDFIC�BGhLiTUVQ&r_�^�s�Dz=�[A7B�YqBDSVS]W�BDQTa	A>W\N�hfZjiqW^HWlRr_�^�J{T�}�
HLiXW�d9ERhLU]HfU]wJWMW^ò[eTUVSVU]CTFLUVeTc hIH.BDHIW�� Ò UVh�ôRS]EJC�BDSVS]K BGhIKqc�dTHIEJHfUpZ\BGSVS]K,hIH.BDC_S]W	UVQ
HLiXW�d9ERhLU]HLU]wJW�FIW^ôJU]ERQ � f � �?niXW\FIW � � �MEGF£¡Tr9FLW^hId9W Z`HfU]wJW^S]K_�j� � iXW�eXQTUVò[eXW�®
QXW^hLh/EJNõHfiqW�W^QTaXW^c�UpZ�W^ò[eTUVSVU]CTFLUVeTc$hIH.BDHIWH� Ò N?ERSVS]E}nh¦N?FLERc$HLiXWìN�BJZ`H/HLi_BDH/HfiXW
W^ò[e_BDSVU]H�K ì �	�V &b�O�b\$q�ì " � z�iXERSVaThERQTS]K ERQ�HfiqW	dTSpBGQXW,��SVUVQqWD�Z �ÿ Ò r5BDQTa
HLi_BDH�HLiXW�d9ERUVQsHH� Ò UVhìHfiXW�ERQXS]K¢W^ò[eTUVSVU]CTFLUVeTc hIH.BDHIW�EJN¦HLiXW�hLK[hLHIW^c�hìERQ"HfiXUVh
d_SpBDQXW���SVUVQXWy�`� Ü
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+TEJF5hIERc�W×UVQXN?W Z�HLU]ERQTh2HfiqWnBJZ�ò[eXU]FLW^a�UVc�c�eTQTU]HxK�UVh5QXEJHíd9W\FfcMBGQqW QRHoBDQTa�Z\BGQ

aTUVhfBDdXd9W BDFnBDN?HLW\FPhIERc�W£HfUVc�WR�g�� &$(RZ c�E[aXW^S

� � �h��`í�V &b\$q�g�i�� rB�CgRqb�$ � `í�V &b\$q���3�6$�b�R � ��$N� �k��B3C5�WRqb
PiXW\FLW	�dA�C UVh�BGQ B wJW\FfBDôJWd9W\FfU]Eqa�EJN¦UVc�c�eTQTU]HxKsr_aXW^hfZ`FfU]C9W^hìhLe_Z.i B�Z^BDhLWR�Pk�NC,� zTr>HfiXW^Q HfiXW�d9W\FLU]Eqa EGNÆUVc�c�eTQTU]HxK UVh£UVQ=�_QTU]HIWsr7BGQXa HLiXW' &$(RZ c�EqaqW S
FIW aXe_Z`W h=HLE�HfiqW! &$(R c�EqaXW^Sõ�Á�X�V� �`�5Y[UVQ_Z`W1 ¸BX$�B^Rp�)�Eb}HLiXWÆHLiTU]Ffa�W òse_BDHfU]EJQ
Z\BGQ%C9WEJc�U]HLHIW a>�

¬"EGFLW\EywJW\F roN?EGFMhIERc�W�UVQXN?W Z`HfU]EJQTh�HfiXW\FLW"UVhMB d9ERhLhLU]C_UVSVU]HxK N?EJF�B hIEG®xZ\BGSVS]W^a� wGW^FIHfUpZ\BGSqHLFfBGQThLc�UVhLhLU]ERQ��_rDHfiTBDH/UVhoHLFfBGQThId_SpBJZ`W^QsH.BDSXHLFfBGQThLc�UVhLhLU]ERQ�N?FIERc BGQMUVQq®
N?W Z`HfU]wJW�c�EJHfiXW\F�HLE"BGQ eTQsC9EGFfQ EJFQXW\nS]K C9EJFLQ«Z.iTUVSVa ��hIW\W�0ÆeThIW^QsC9W\FLô BDQTa
b/E[EJuJWRr>�^�J�J¡TrqN?EJFnB�hLeXFIwJW\K	EJN5aXUVhLW BGhIW^hnBGQTa¢c�EqaXW^SVhj�`� � E�UVQ_Z`EJFId9EJFfBDHLW£HfiXW
wJW\FIHfUpZ\BGSsHLF.BDQThLc�UVhLhfU]EJQ�UVQsHLE�HfiqWL P$(R EJF5HLiXW! P$(RH ,c�EqaXW^S�rD²WnBDhfhLeTc�W×Hfi_ByH
B�N?FfBJZ`HfU]ERQ�9�EJN7EE-õhIdTFLUVQXôRhÆEJN=HLiXW�UVQXN?W Z`HfU]wJW�iXERhIHLh�UVh�UVQXN?W Z�HIW^a�BDH×C_U]FIHfi&rTBDQTa
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