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E�FHG�IKJML:NOL:PQFHRSN�TVUXWYG�N�RZL:P\[]U�P^U_[`FHRK[`W]a(RMWYb,c1PQL:d3[`FHG*IKJSL:P\RMefL:dMW�G*WYN�RSP\RSeHUAF�g
T\P^RMeHJSP\UXL:P^[�F�hjiXWY[`L:U_U:JS[(d%N�UAU:WYRkLXWYRS[`WYUYlmLXW`njL�goa(NOeHG*WYRZL:U]lmN�RKbpbSP\N�T\F�eHJMW�[`FHRZLXa(Prq
hKJSL:PQFHRSU]s�tuU�U:JS[vdwPQL�P^UxL:dMW1P\RZLXW]a(bSP^U:[]PQIKT\P^RSNOa:yz[(dKP\T\b,F�g>UXWYG�N�RZL:P\[]U]lZL:dMW1UXL:JSbSy
F�g�G�WYN�RSP\RMe{N�RSb|PQL:UfT\P\RMeHJKP\UXL:P\[fWYRS[`FjbSP\RSeMl0N�RSb|[`FHG*I�JML:NOL:PQFHRSN�T�T\P\RSeHJSP\UXL:P\[]UYl
L:dMW�bSP\U:[]P\IKT\P\RMW_L:dSNOL�P\U�[`FHRK[`W]a(RMWYb%c1PQL:dp[`FHG�IKJML:NOL:PQFHRSUAFHR3T\P\RMeHJSP^UXL:P\[_F�hjiXWY[`L:U]s
} a:FHG~FHRMW�IKNOa:WYRZL�[`FHG*I�JML:NOL:PQFHRSN�T,UXWYG�N�RZL:P\[]U|P\RSdSW]a(PQL:U�[`FHRK[`W]ISL:U�N�RSb

LXWY[vdSRSP\�VJMWYU%L:dSNOL*dSNY��W�h�W]WYR�bMW]��WYTQF�I�WYb�JSRSbMW]a%L:dMW{hKN�RSRMW]a3F�g#goF�a(G�N�T��oF�a
G*FjbMWYTrq�L:dSW]F�a:W]L:P\[6�1UXWYG�N�RZL:P\[]U]s��#dSP\U�hKTQWYRSb�F�g�TQF�eHP\[3N�RSb�T\P\RMeHJKP\UXL:P\[]U#NOIKIKT\PQWYU
L:dMW�G*W]L:dMFjbSU�F�gzTQF�eHP^[�LXF�L:dMW�bMWYU:[`a(P\ISL:PQFHR�F�gzG*WYN�RSP^RMeMs } a:FHG�L:dMW�F�L:dMW]a
IKNOa(WYRkL_L:dMW�y�FHJSRMe�bSP\U:[]P\IKT\P\RMWxP\RKdMW]a(PQL:UAG*W]L:dMFjbSUAN�RKb%LXWY[vdSRSP\�VJMWYU_goF�aAIKNOavU:P\RMe
UXWYRZLXWYRS[`WYU]lmg�F�a�W`�0WY[`L:PQ��W�N�RSb�W`��[]P\WYRkL�a(W]ISa:WYUXWYRZL:NOL:PQFHRzF�gMUXyjRZL:N�[`L:P\[�UXLXa(JK[`L:JMa:W
N�RSb2TQF�eHP\[]N�T�goF�a(G�lAN�RKb�goF�a%a(WYN�UXFHRSP\RMe�c1PQL:d2UXWYG�N�RZL:P\[�P^RMg�F�avG�NOL:PQFHR>s�tuU,P\U
F�goLXWYR�L:dMWu[]N�UXW1c�PQL:d�P\RSdSW]a(PQL:N�RS[`W�l�hKT\WYU:U:P\RMeHU�NOa:W1G�PrnjWYbwN�RKb�[`FHG*IKJML:NOL:P\FHRSN�T
UXWYGwN�RkL:P\[]UY�mTQW]eHN�[`ypRSF�LAFHRST\yf[`FHRZL:N�P\RSU_JSUXW]gDJSTkWYTQWYG*WYRZL:U�hKJSL�N�T\UXFuG�N�RkypISa:F�hMq
TQWYGwU�N�RSb3JSRMa:WYU:FHTQ��WYbpP\U(U:JMWYU]sm��RpgoN�[`L]l�G�N�RZy�F�gSL:dMW�c�WYT\TQq��VRMFmc1R%ISa:F�hKTQWYGwU�P\R
UXWYGwN�RkL:P\[]U�U(JS[(d�N�U�L:dMFHU:Wua(WYT\NOL:P\RMe,LXF*dSN�RSbST^P\RMe%N�G%hKPQeHJKPQL�ywN�RKb��ONOeHJMWYRMWYU(U]l
N�U�c�WYT^T�N�U�goJSRKbSN�G*WYRZL:N�T�P\U:U(JMWYU#a:W]eHNOavbSP\RMew[`FHG�I0FHU(PQL:PQFHRSN�T\P\L�y{N�RSb�[`FHRZLXW`njL�q
bMW]I�WYRSbSWYRS[`W�lOa:W`q�NOISI�WYNOa�P\R,[`FHG*IKJML:NOL:P\FHRSN�TSUXWYG�N�RZL:P\[]U�P^R3NfgoF�a(G�W]��WYR�G*F�a:W
[`FHG*I�WYT\T^P\RMewL:dKN�R�P\R|goF�a(G�N�TxUXWYG�N�RZL:P\[]U]s���R|L:dSP^U�P\RkLXa(FVbSJK[`LXF�a:y�[vdSNOISLXW]apc�W
U:dKN�T\TkdSP\eHdST\PQeHdZL�UXFHG*W�F�gSL:dMW�P\U:U(JMWYUAN�RKbpISa(F�hKTQWYG�U�c�W�L:dSP\RS�fNOa(W�G*FHU:L_IKa:WYU:U�q
P\RSeMsH��WuU(dSN�T\TSUXL:NOa(L�c1PQL:d�bSP\U:[]JKU:U:P\RMe�N%UXLXa(N�PQeHdZLXg�F�a(c�NOa(b�c�NYy�LXF3P\G*IKTQWYG�WYRkL
goF�a(G�N�T�UXWYG�N�RZL:P\[]U�P\R�L:dMW*LXavN�bSPQL:PQFHR�L:dSNOLzUXL:NOa:LXWYb�c1PQL:d|��FHRZL:NOeHJMW���Upc�F�a:�0s
�#dSWYR>l>NOg�LXW]a,N�[`FHRS[`W]ISL:JKN�T�N�RSN�TQyjU:P\UfF�g�L:dMW*IKa(P\RS[]PQI�TQW%F�g�[`FHG*I�FHU:P\L:PQFHRSN�T\PQL�y
N�RSb�N*bKP\U:[]JSU:U(PQFHRwF�g�PQL:U�a:FHT\WfP^R8[`FHG�IKJML:NOL:PQFHRSN�T�c�F�a:�0lML:dMWu �¡X¢k£]¤Q¥]¦§¢�¨p©�¦3ª
£]«r¬H­V«D®D¯zc1P^T\Tkh�W�P\RZLXa:FVbKJS[`WYb,N�RSb*PQLxc1P\T^THh�W�U:dMF6c�R,L:dSNOLxL:dMW#UXLXa(N�P\eHdkLXgoF�a:c�NOa(b
c�NYy*F�g>L:NO�jP\RMepU:L:N�RSbSNOa(b*goF�a(G�N�T�UXWYG�N�RZL:P\[]U�N�U�NpU:I0WY[]PQ°�[]NOL:PQFHR�F�g>[`FHG*I�JMLXW]a
N�TQe�F�avPQL:dSG�U�RMW]WYbSU�LXF%h�W�N�G�WYRSbMWYb>sVt�R8P\G*I�F�a:L:N�RZL�P\U(U:JMW1P\R�[`FHG*IKJML:NOL:P\FHRSN�T
UXWYGwN�RkL:P\[]UfP\U�L:dSNOLfF�g�L:dMW�±(¢�²K®�¥:³k®1´k¥� S¥`²�´k¥]²�±]¯�F�g�T\N�RMeHJKNOe�W�s0�#dSW%L:N�UX��UXW]L
LXF8[`FHG*IKJML:NOL:PQFHRKN�TAUXWYGwN�RkL:P\[]P^UXL:U�P^U#LXF8ISa:F6�jP\bMW%[`FHRS[`a:W]LXW,T\P\RMeHJSP^UXL:P\[uF�hjiXWY[`L:U
c1P\L:d2NOhKU:LXa(N�[`LwG*WYN�RSP^RMeHU]µ�N�U�[`FHRS[`a:W]LXW�T\P^RMeHJSP\UXL:P^[�F�hjiXWY[`L:U�NOa:W�JMLXLXW]a(N�RK[`WYU
a(NOL:dSW]apL:dSN�R2UXWYRkLXWYRK[`WYU{�oL�yZI�WYU%F�g#JMLXLXW]a(N�RS[`WYU¶�vl_[`FHG*I�JML:NOL:PQFHRSN�T�UXWYG�N�RZL:P\[]U
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RMW]WYbKU�LXF�bSa(NYcëP\R{N*TQF�L�F�g_L:dMWfc�F�a(��L:dSNOL�L:NO��WYU1[`FHRkLXW`njL�P\RZLXF*N�[][`FHJSRZL1N�RSb
LXa(N�bKPQL:PQFHRSN�T\T\y�e�FZWYU%JSRSbMW]a�L:dSW*hKN�RSRMW]azF�g�ISa(NOeHGwNOL:P\[]U]s�t�g�LXW]a3N�bSP\U([]JSU:U:PQFHR
F�g�L:dKP\U]l�N�RKb�F�g�L:dSW,RSW]WYb�goF�a,­V²0´k¥`¡vì� M¥(±]« í�¥:´�¡:¥� �¡:¥¶ìY¥`²K®�©�®D«Á¢O²MìfF�g�G*WYN�RKP\RMeMl
c1dKP\[(d�NOavP\UXWYU#FHJSL1F�gxL:dMWpN�G%hKPQeHJKPQL�y�ISa(F�hKTQWYG�lML:dMW3[(dSNOIKLXW]au[]TQFHU:WYU1c1P\L:d�N�R
Fm��W]a:�VP\W]c.F�g_L:dMWzF�L:dMW]a1[vdSNOISLXW]a(U�P\R{L:dSP\U�h�FVF���s

Ò 5�î3ïVð_=�<>Co;�ñAò1CDB�<>óSô�ïkCoõYôS;0Co=�9Aõ,=�ö|òu=�?�óKïH÷:;0ñ�ó�=�<>óK;0CoB�õYóKò1ô�9�;0CoB�õ

�#dSWzh�W]eHP\RSRSP\RSeHU�F�g�[`FHG*IKJML:NOL:PQFHRKN�TAUXWYGwN�RkL:P\[]Uu[]N�R�h0WpLXa(N�[`WYb�hKN�[:��LXF8L:dMW
IKP\FHRMW]W]a(P\RMe�c�F�a(��F�g�ø�P\[(dKNOa(b2��FHRZL:NOeHJMW�P\R�goF�a(G�N�T�UXWYG�N�RZL:P\[]U]sxùuP\U3c�F�a:�
P\U�F�g%bKPQa:WY[`L8a:WYTQW]�ON�RS[`W|LXFú[`FHG*IKJML:NOL:PQFHRKN�TuU:WYG�N�RkL:P^[]U]l�bSJMW�LXFûL:dMW�bMW]L:N�P\T
N�RSb2ISa:WY[]P^U:PQFHR�c�PQL:d�c1dKP\[(d2PQL3bSWYU:[`a(PQh�WYUpdSF6cüL:dMW�W`njISa:WYU(U:PQFHRSU%F�g#N|U:G�N�T\T
ý goa(NOeHG*WYRZL]�AF�g�UXFHG*W�RKNOL:JMa(N�T�T\N�RMeHJSNOe�W{[]N�R�h�W8N�U:UXFj[]P\NOLXWYb�c1PQL:d�G�WYN�RSP\RMe
a:W]IKa:WYUXWYRZL:NOL:PQFHRSU�P\R�N#g�F�a(GwN�TÁlYTQF�eHP\[]N�THT^N�RMeHJSNOe�W�goF�a�c1dSP^[(d�N#G*FjbMWYTrq�L:dSW]F�a:W]L:P\[
P\RZLXW]a:ISa(W]L:NOL:PQFHR�P\U�ISa(F6�jP\bMWYb>s
�1dMW�N�U:U:FV[]P\NOL:P\FHR�F�gpT^N�RMeHJSNOe�W�c1PQL:dþTQF�eHP\[�P^U�bMW`°0RMWYb�P\R	L�c�FûUXLXW]IKU8P\R

��FHRkL:NOeHJSW���U1c�F�a:�0s } P\a(UXL]lSU:P\RK[`WfRKNOL:JMa(N�T>T\N�RMeHJKNOe�WpP\U�N�G%hKPQeHJMFHJSU�h�JML�TQF�eHP\[
P\U�RSF�L]lSL:dMWzW`njISa:WYU:U(PQFHRSU�F�g�L:dMWzgoa(NOeHG*WYRZL1JSRSbSW]a#[`FHRSU:P\bMW]avNOL:PQFHR��DTQW]L1JKU#[]N�T\T
PQL�ÿ����Y�8G3JSUXL�h�W ý bSP\U:N�G%hKPQeHJSNOLXWYb��Qµ�WYN�[vdëW`njISa:WYU:U(PQFHR G�NYy dSNY��W�FHRMW�F�a
G*F�a(W%¡:¥:©H´�«�²Z¬�ìvs } F�a(G�N�T\TQywL:dSP\U�h�FHP\T\U�bSF6c1R8LXF�bMW`°�RKP\RMepN ý bSP^U:N�Gph�PQeHJSNOL:PQFHR>�
a:WYT^NOL:PQFHR��fh�W]L�c�W]WYR3W`nVISa(WYU:U:PQFHRSUAP\Rpÿ�����N�RSb%W`nVISa(WYU:U:PQFHRSUAP\RpU:FHG*W�T^N�RMeHJSNOe�W� F�gAa:WYN�bSP\RSeHU]sj��R{��FHRkL:NOeHJMW8� Ï��
	�� � � P\U�N*[`FHT\T\WY[`L:PQFHR{F�g ý N�RSN�T\yVU:P^U�LXa(W]WYU]�Ql
hKJSLzc�W8G�NYy�P^T\T\JSUXLXavNOLXW*L:dMW�UXW]L�q�JSI2dMW]a:W�hZy�TQW]LXL:P^RMe � h�WwN�[`FHT\T\WY[`L:PQFHR�F�g��F�eHP\[]N�T } F�a(G�U*P^R2L:dSW{U:WYRSUXW{F�gu��NYy � Ï��
	
	 �vs���R � Ï �%h�WYTQF6czl�L:dMW���F�eHP\[]N�T
} F�avG�U�� Ï [6��N�RSb�� Ï b0�xNOa:W�a:WYN�bSP\RMeHU�F�gx� Ï Nk�vlVc1dSP^TQWp� Ï h0�x[`F�a(a:WYUXI�FHRSbSUxLXF%L:dMW
[`FHRSU:L:PQL:JMWYRZL�UXLXa(JK[`L:JMa:WpF�gu� Ï Nk�vs�tu[][`F�a(bSP^RMeHTQy{c�W,dSN6��W3L:dKNOL,� Ï Nk����� Ï [6�fN�RSb
L:dSNOL3� Ï Nk���0� Ï b��vs
� Ï ��Njs�����W]a:y�UXL:JSbMWYRZL#[]N�JMeHdZL1N,°�U(d

h�s�����������W]��W]a:y�UXL:JSbSWYRkL���������[]N�JMeHdkL������ûN,°0U:d������
[Os���� W]��W]a(y�UXL:JSbMWYRZL��! ���� N*°�U:d"�$#%� W  � []N�JMeHdZL1W # �������
b>s���� N*°�U:d��$#&��� W]��W]a:y�UXL:JKbMWYRkL��! �� W  � []N�JMeHdZL1W # �������
W�s('*)%�,+��-)>�/.1032(� 4w�-2S�(576��-)�892M�:���
g�s%0�2;� 4w�-2S�(5<'=)>�,+��-)���.16��-)�892M�:���

tuR�P\G*I�F�a:L:N�RZL,[`FHRKUXLXa(N�P\RZL,FHR�L:dMW�T\N�RMeHJSNOe�W � P\R���FHRZL:NOeHJMW���UwU:W]L�q�JMIúP\U
L:dSNOL8PQL:U*WYTQWYG�WYRkL:U8U:dMFHJST^bûh�W�­j²S«@?Y­K¥`¤é¯�¡X¥(©H´H©k£]¤Q¥�N�RSbúL:dKNOL�PQLwU(dMFHJST\bûh�W

·k¸O¹mºk»H¼¶½�¾O¿H¸�ÀÁ¾H¹mÂ�Ã�Ä`Å�ÆmÇOÈ�ÆÊÉOÇÊÇjÄMÃ%È�Ë�ÌmÍ�ÃpÎ�À�É



A&B �DC�
�
��>
�� B ����E����A������
�� A � �
I�FHU:U:P\hKTQWxLXFzbMW`°�RSW�NuLXa(N�RSU:T^NOL:PQFHR1¨¶­j²�±Y®D«Á¢O²GFpgoa:FHG � P\RZLXFuU:FHG*W�P\RkLXW]a(ISa:W]LXWYb
TQF�eHP^[]N�T_T^N�RMeHJSNOe�W�sH z��R�[]T\N�U:U:P\[]N�T���FHRkL:NOeHJSWGIVWYG�N�RZL:P\[]U�L:dMW*TQF�eHP^[,F�g�[(dSFHP\[`W
P\U���RZLXWYRSU:P\FHRSN�TJ��F�eHP\[3�o���_�vljN%�ÊNOa(P^N�RkL�F�g�ø1JSU(UXWYT\TÁ��U�N�RSb{E�dZJMav[(d>��U��#dMW]F�a:y*F�g
��yZI�WYU]sAù1W]a:W�c�W8G�NYy2P\T\T\JSU:LXa(NOLXW*L:dMWwIKa:FV[`WYbKJMa:W*hVy�JSU:P\RMe�[]T^N�U:U:P\[]N�T�TQF�eHP\[Ol
N�U:U(JSG�P\RMe3L:dSNOLKF��X� Ï [6�X��L � Ï Wm�#N�RSb�L:dSNOLKF��X� Ï b0�X�ML � Ï gv�vsN�RS[`W���N�RSbOFpNOa:W�bMW`°�RMWYb�lYc�W�dSN6��W�N�R3P\RZLXW]a:ISa:W]L:NOL:PQFHRpF�gKÿ����Êl6ISa(F6�jP\bMWYb
L:dSNOL1L:dMWzL:NOa:e�W]L�F�g>F�a:WYN�T\TQy{P\U#N�R�P^RkLXW]a:IKa:W]LXWYb�TQF�eHP\[Os } F�auU(JS[(d�T\F�eHP\[]UKPþN�R
P\RZLXW]a:ISa(W]L:NOL:PQFHR|goJKRS[`L:PQFHRQ� �SR � ��P\UpbMW`°�RMWYb|c1dKP\[(d>l�eHPQ��WYR�N�G*FjbMWYT&T N�RKb�N�R
N�U:U(PQeHRSG*WYRZLGU�l�N�U:UXFj[]P\NOLXWYU{c1PQL:d	WYN�[(d c�WYT\Trq�goF�a(G*WYb	W`nVIKa:WYU:U:PQFHRWV F�gXP N
UXWYGwN�RkL:P\[3�ON�T\JMW�� ��V�� �ZY�[ \w[`FHRSU:LXa(JS[`LXWYb|goa:FHG L:dMW*WYRkL:P\L:PQWYUfP\R]T s�NuhV�VP\FHJSU:TQy�l
L:dMW#[`FHG�I0FHJKRSb3a:WYT\NOL:PQFHR^�%_=F/_;`JV�R$� ��V�� � Y�[ \ N�U:UXFj[]P\NOLXWYU�U:WYG�N�RkL:P^[��ÊN�T\JSWYU�c1PQL:d
W`njISa:WYU:U(PQFHRSUuF�g�ÿ����Ês���FHRkL:NOeHJSW�UXLXa:WYU(UXWYb�L:dSNOL�L:dMW�P^RkLXW]a(G�WYbSP\NOLXW�UXL:NOe�W�F�g
TQF�eHP^[]N�T1a:W]IKa:WYUXWYRZL:NOL:PQFHRSU8P\U�P^RMWYU:UXWYRZL:P\N�T!a�P^R�L:dMW]F�a(y�PQL�P^UwI�FHU:U:P\hKTQW�LXF�G�NOI
a:WYN�bKP\RMeHUuF�g�RSNOL:JSa(N�T�T\N�RMeHJSNOe�W,W`njISa:WYU:U:P\FHRSUuLXF�G*FVbSWYTrq�L:dMW]F�a:W]L:P\[,G*WYN�RKP\RMeHU
bSP\a:WY[`L:TQy�sIMJMISI�FHUXWzL:dSNOLb��N�RSb]F�NOa:W3bSW`°�RMWYb�g�F�a�UXFHG*W3goa(NOeHG*WYRZLfÿ����%N�RSb�L:dSNOL
UXWYRZLXWYRS[`WYUzP^R�ÿc���3NOa(W*L:dZJSU�N�U(UXFV[]P^NOLXWYb�c1PQL:d�LXa(JML:dMq�[`FHRSbSPQL:PQFHRKU]s0�1dMWYR|L:dMW
goFHT\TQFmc1P\RMe3�VP^RSb{F�g_�VJMWYUXL:P\FHRSU#NOa:WpN�RKUXc�W]avNOhKTQWzP\R{ISavP\RS[]PQIKT\W�s
Ï s%d�FVWYU�UXWYRZLXWYRS[`We+�FHR3PQL:U�a(WYN�bSP\RMeMfcg:h=i@i-h3j goa:FHG UXWYRZLXWYRS[`We+>kHFHRpa(WYN�bSP\RMef kml �#dSP\U�h�FHP\T\U�bSF6c1R�LXF8N�UX�jP\RMe*c1dMW]L:dSW]aKF��-f k �Mn LpoqF��-fk���oc1dSW]a:WGnLbo�P\U
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FHR3UXWYG�N�RZL:P\[]U]sÊ�#dMW�°�a(UXL�c�W�GwNYyz[]N�T\TZL:dMW�P^bMWYN#F�g*Ou¢�®Á®�¢O¦,ª�­m D+x¢O²Mì`®D¡v­S±6®D«D¢O²Kl
L:dMW%UXWY[`FHRSb�G�NYy�h�WpbKJMhSh�WYb;Ou¢�®Á®�¢O¦,ª�­m DPeÓÊ©O¤é­S©�®D«Á¢O²Ss0��R�F�a(bMW]a1LXF8W`njIKT\N�P\R
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