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[bEA¥GIQcUV£	UaWEsIr²@�U¶ÊLAYe�]�AXraraKLsIW�BnMO�NraUaS¥�IA � tNUa�PDPQ`UV�NMODvUVG	Wª� � �PDPAXK Ë �IÌ opUVDvb�s�BEQ`UaKLA¥KLG<tNMEraME�
� SCsIWEWOGID��>A¥MN�PAXt�sI�¨sIW|UatEAXW�DvUVD � e��NsI�vAXt�� � �PDPAXK UaW�RTbEsIKLUVQ�����PAXWN�PA0�>AXSCsIME�vA�UVH6DvbOA#�vS`bOAXKLA¥Ua�
�PAXSCMOQ`AIl�DvbEsiD²Ua�6opbOAXW#tEUa�vSYQ`ACDPAprVGI£	siQ`UVDvbEKu�²K�GTtEMErVG � siQvApUaWEH4AXsI�vUV�nrVADPG�SYG	K�BnMODPAIl�UVD²Ua�6UaWEH4AXsI�vUV�nrVA
AC�IAXW�H¢GIQ²s�DPQ`ME�vDPAXt�sIMODvbOGIQ`UVD � DPG0SYG	K�BNMODPA¤DvbOA�vAXSYQvACD²�IA � SYGIQvQvAX�PB>G	WEtEUaWE£�DPG0s�£	UV�IAXW�BNMO�nraUaS\�IA � lU FÙAIFal9s�£	UV�IAXW�UatEAXW�DvUVD � F�[pbEUa��SYG	KLK�AXWyD�siBEBNraUVAX��DPG¡sIW � BNMO�nraUaS?e��IA � tEUa�vDPQ`UV�NMODvUVG	W�� � �PDPAXK �NsI�vAXt
G	W*s¡G	WOAYe�o&s � H¢MNWESYDvUVG	WªopUVDvbOG	MED�DPQ`siBmtOG<GIQXF���WOA#GIH¤DvbOALsIScbEUVAC�IAXK�AXWyDv�0GIH&DvbNUa�¨BNsiB>ACQ�Ua��DvbNsiDs�K�ACDvbOGTt�H4GIQ#�NMNUaratEUaWO£�s�DPQcsiB>tEGyGIQ�UaW�DPGªDvbEA�KLG<tNMErasiQ�AY¸TB>G	WOAXW�DvUasiDvUVG	W°G	WOAYe�o&s � H¢MEWNSYDvUVG	W(Ua�BEQvGIB>G	�PAXtuopbEUaScb�sIrarVG�op�ps0DPQcME�PDPAXt�sIMODvbOGIQ`UVD � DPG#H¢AXsI�vUV�Nr � SYG	K�BNMODPA�tEUa�vSYQ`ACDPA�rVGI£	siQcUVDvbEKL�&opbOACQ`AYesI�dDvbEUa�pUa�SYG	K�BNrVACDPAXr � UaWOH¢AXsI�vUV�NrVA�H4GIQsIW¡sItE�IACQ`�vsiQ � ME�vUaWO£#BNQvAX�PAXWyDdDPAXS`bEWOG	rVGI£ � sIWNt¡sIrV£IGIQ`UVDvbEKuUaS�TWOG�oprVAXtE£IAIF²[bEUa��sIrarVG�o��\s¨DPQcME�PDPAXt#sIMODvbOGIQcUVD � DPG��PACD6MEB�s�WOG	WTe�UaWyDPACQ`sISYDvUV�IApBnMO�NraUaS?e��IA � tEUa�PDPQ`UV�nMTe
DvUVG	W�� � �PDPAXK�F6��G	WTe�UaW�DPACQcsISYDvUV�IAXWOAX�v�¨KLs � �>A�SYQcMESCUasIr¬UaW��vG	K�A�siBEBNraUaSCsiDvUVG	WN� Î AIFÙ£OF¤�PG	K�A�KuUaraUVDvsiQ �siBEBNraUaSCsiDvUVG	WN� � sIWEtLUaW,�PG	K�ApGIDvbOACQ&siBNBNraUaSCsiDvUVG	WE�¤sIrarVG�op�dsiD¤rVAXsI�PD&DPG¥�`UaK�BNraUVH � DvbEApBEQvGIDPGTSYG	ra�CF6[pbOA
SYG	K�BnMODvsiDvUVG	WEsIr\A �«GIQvD¥DvbEsiD¥DvbOA,DPQ`ME�PDPAXt(sIMODvbOGIQ`UVD � K�ME�PD¥�PB>AXWEt*Ua�¥SYG	WE�vUatOACQcsi�NrVAu�nMOD�DvbOAu�IA �tEUa�PDPQcUV�NMODvUVG	W�BEQ`GIDPG<SYG	r¬UVDv�vAXrVH!Ua�p�IACQ � AYÊuSCUVAXW�DCF
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$OQ`G	K s�BEQvGIDPGTSYG	rd�TUVACoB>G	UaW�DCl&DvbOA�tEU �>ACQvAXWESYA¡�>ACD�o&ACAXW°s�BNME�NraUaS?e��IA � tNUa�PDPQ`UV�NMODvUVG	W·� � �PDPAXK
sIWEt|sLBnMO�NraUaS?e��IA � SYQ � BEDPG	� � �PDPAXK Ua��DvbEsiD�UaW�DvbOA¥H4GIQcK�ACQXlE�>GIDvb�BNsiQvDvUVAX��K�ME�PDQ`AXSYAXUV�IA¥DvbEA0GIDvbOACQ
BNsiQvD � ��²BNMO�NraUaS\�IA � o�bOACQvAXsI��UaW�DvbOAdrasiDPDPACQXl<G	WEr � DvbEA¤�vAXWEtEUaWO£�BNsiQvD � K�ME�PD´QvAXSYAXUV�IA�DvbOA¤BNMO�NraUaS\�IA �GIHmDvbOA�QvAXSYAXUV�<UaWE£0BNsiQ`D � F6[bEACQvACH4GIQ`AIlys0BNMO�NraUaS?e��IA � tEUa�vDPQ`UV�NMODvUVG	Wu� � �vDPAXK¡l�o�bOAXWLSYG	K¥�NUaWOAXtLopUVDvb,sSYG	Wy�IAXW�DvUVG	WEsIr9� � KuK�ACDPQ`UaSpSYQ � BNDPG	� � �vDPAXK MN�PAXtLH¢GIQ&AXWESYQ � BEDvUVG	WmlTSCsIWEWOGID¤�>A�ME�PAXt,sI�¤s�BnMO�NraUaS?e��IA �SYQ � BEDPG	� � �PDPAXK¡F#±ÉWªSYG	WyDPQ`sI�PDCl!s¡WOG	WTe�UaWyDPACQ`sISYDvUV�IALBnMO�NraUaS?e��IA � tEUa�PDPQ`UV�nMODvUVG	W�� � �PDPAXK SCsIWª�>A�ME�vAXt
sI�Ls*BNMO�NraUaS?e��IA � SYQ � BEDPG	� � �PDPAXK � � �PAXWNtEUaWO£�sI�uG	WOA�K�AX�`�vsi£IA¡DvbOA|�PAXWEtOACQX��LUatOAXW�DvUVD � sIWEt·DvbEAAXWESCUVBNbEACQvAXtªBNrasIUaWyDPAY¸<DCl!opbEACQvA#DvbOA�SCUVBNbOACQ0�IA � Ua��SYG	K�BNMEDPAXtªH4Q`G	K DvbOA�QvAXSYAXUV�IACQ���0UatOAXWyDvUVD � sIWNt
DvbOA��vAXWEtOACQX���vAXSYQvACDp�IA � sIWEt�opbOACQvA��PG	KLA�si£IQvACAXt|SYG	W��IAXWyDvUVG	WEsIr´SCUVBNbOACQ�Ua��ME�PAXt�H¢GIQAXWESYQ � BEDvUVG	WGIH!DvbOA�K�AX�`�vsi£IAIF

��MEQWOG	WTe�UaWyDPACQ`sISYDvUV�IA0BnMO�NraUaS��IA � tEUa�PDPQ`UV�nMODvUVG	W¡� � �PDPAXK Ua��NsI�PAXt�G	W�s#��siQcUasIW�DGIH!DvbOA�@�U¶ÊLAYe
]�AXraraKLsIW�� � �PDPAXK opUVDvb�SYG	K�B>G	�vUVDPA�K�GTtEMEraME�¦�F¨~ � ScbOGyG	�`UaWO£�DvbOA0BNQ`UaK�A0H¢sISYDPGIQ`��GIH&¦ siBEBEQ`Gie
BEQ`UasiDPAXr � �vMES`buDvbEsiD¤tEUa�vSYQvACDPA�rVGI£	siQ`UVDvbEKu�¤K�GTtEMErVG¨AXsIS`b�BNQ`UaK�AH sISYDPGIQdSCsIW,H4AXsI�vUV�nr � �>ApSYG	K�BNMEDPAXt�NMOD!�vMEScb�DvbEsiD²SYG	K�BnMODvUaWO£�tEUa�vSYQvACDPArVGI£	siQ`UVDvbNKL��K�GTtEMErVG�¦ Ua��WOAC�IACQvDvbOAXrVAX�v�6UaWOH4AXsI�`UV�NrVAIl�s�DPQ`ME�vDPAXt
sIMODvbOGIQcUVD � SCsIW��PACD¤MOB�s�BnMO�NraUaS�IA � tEUa�PDPQ`UV�NMEDvUVG	Wu� � �PDPAXK �NsI�PAXtuG	W,AY¸<B>G	WOAXWyDvUasiDvUVG	W�K�GTtEMErVG0¦�F
��WOA¨SCsIW��vbEG�o�DvbEsiDSYG	KLBNMODvUaWO£�tEUa�vSYQvACDPA�rVGI£	siQcUVDvbEKL�dKLG<tEMNrVG¥s�SYG	K�B>G	�vUVDPA¨W<MEK¥�>ACQ&Ua�dsiDrVAXsI�PD
sI�ptNU¶ÊuSCMErVDsI�H sISYDPGIQ`UaWO£LDvbOA�K�GTtEMEraMN� Î SYH³F¤R<AXSYDvUVG	W � � F

[do&G�tEU �>ACQvAXW�D¨o¤s � �¨GIH\£IAXWOACQ`siDvUaWO£¡�vMNS`bªs�K�GTtEMEraMN�p¦�siQvA�BEQvAX�PAXWyDPAXt��>AXrVG�o»sIWEtªUaW*RTAXS?e
DvUVG	W � ldQvAX�PB>AXSYDvUV�IAXr � F [9G(ME�PA�s�SYG	K�B>G	�vUVDPA�KLG<tNMEraME�#¦&% �(' opUVDvb � sIWEt ' BEQcUaK�A¡UaW°DvbEA
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@�U¶ÊLAYe�]�AXraraKLsIWª�vScbOAXK�A¥bEsI��BEQvAC�TUVG	ME�vr � �>ACAXW�BNQvGIB>G	�PAXt�� � RTbNK¥MEAXr � Ë �ih Ì sIWEt|�|S�J¤MOQ`rVA � ËV¼Xf Ì
UaW|GIQ`tOACQ�DPG�AY¸TbNUV�NUVD�s�� � �PDPAXK opbEUaScb|DPG,�NQvAXsi�¡QvAX¯<MEUVQvAX��DvbOA�si�NUaraUVD � �>GIDvb|DPG,H sISYDPGIQ�¦ sIWEt�DPG
SYG	K�BnMODPA�tEUa�vSYQvACDPA0rVGI£	siQ`UVDvbEKL�pK�GTtEMErVG � sIWEt ' F

��MEQ0siBEBEQ`G	sIS`b�DPG�UatOAXWyDvUVD � e��NsI�PAXt(BNMO�nraUaS#�IA � tEUa�PDPQcUV�NMODvUVG	W*tNU �«ACQ`�0UaW*s|SYQ`MESCUasIr6o&s � H4Q`G	KBEQvAC�TUVG	ME�#siBEBNQvG	sIS`bOAX�|ËÙf<l6jTl6kIkTl6k��<l �T¼ Ì UaW°DvbEsiD#DvbOA�BNMO�nraUaSu�IA � SYG	WE�`Ua�PDv�#AXWyDvUVQvAXr � GIH�BNME�NraUaSUatOAXWyDvUVD � UaWOH¢GIQ`KusiDvUVG	W Î AIFÙ£OFLWEsIK�AIl�sItEtOQvAX�v�Xl¬BNb � �vUaSCsIr�tEAX�vSYQ`UVBEDvUVG	W � l��NMOD�tOG<AX��WOGID�tEACB«AXWNt�G	WsIW�sItEtNUVDvUVG	WEsIr!Q`sIWEtOG	K W<MEK¥�>ACQ��vAXrVAXSYDPAXt*AXUVDvbOACQ�� � DvbOA�ME�PACQ¨GIQ�DvbEA#DPQ`ME�PDPAXtªsIMODvbEGIQ`UVD � F�[bNUa�Ua�#DvbOA�QvAXsI�PG	W°o�b � G	MOQL� � �PDPAXK SCsIW®�>A¡ME�PAXt·UaW°sªDPQcMEr � WEG	WTe�UaW�DPACQcsISYDvUV�IA|KusIWEWOACQXF®J¤rVAXsiQ`r � lDvbOA�D � B>A�sIWEt·sIKLG	MEWyD#GIH�UaWOH¢GIQ`KusiDvUVG	W°si�>G	MOD�sªME�PACQ�DvbNsiDLSCsIW·�>A¡sI�v�vMEKLAXt(DPG��>A�BNMO�NraUaSCr ��TWOG�opWutOACB>AXWEtE�6G	W�DvbOA�siBEBNraUaSCsiDvUVG	WmlT�NMED6WOGIDPA�DvbEsiD\UaW,K�G	�PD\siBEBNraUaSCsiDvUVG	WE�ClOsiD¤rVAXsI�PD&BNsiQvD6GIHmDvbEA
UatOAXWyDvU¶µnSCsiDvUVG	W�UaWOH¢GIQ`KusiDvUVG	W|Ua�¨UaWNtOACAXt|BNMO�NraUaSCr � �<WOG2opWmF $OGIQ�UaWN�PDvsIWESYAIl¬DvbOA�QvAXSYAXUV�IACQ����sItEtOQvAX�`�ClopbEUaScb�K¥MN�PD0�>Au�<WOG2opW�UaW(AC�IACQ � SYG	KuK�MEWEUaSCsiDvUVG	W�� � �PDPAXK�UaW�GIQctOACQ�DPG��PAXWEt(s|KLAX�v�vsi£IAIl6SCsIW
�PACQv�IA0sI�pbEUa�dBnMO�NraUaS��IA � F

��WEApBEQvGI�nrVAXK DvbNsiD&siQ`Ua�vAX�&UaW,DvbOA�BEQvGIB>G	�PAXtu� � �PDPAXK Ua�\DvbNsiD\DvbOA�K�MErVDvUVBNraUaSCsiDvUV�IA¨£IQvG	MEB����� Ua�
S � SCraUaS�UVH¬sIWNtLG	WEr � UVH�¦ Ua�\AXUVDvbOACQk<l � lOs0B«G2o\ACQ&GIH¬sIW,G<tNt�BEQ`UaKLAGIQ&D�opUaSYA�DvbOA�B«G2o\ACQ¤GIH¬sIWuG<tNt
BEQ`UaKLAIF6©'bOAXW�¦ Ua�DvbOA0BEQvGTtEMESYDdGIH�tEUa�PDvUaWESYD�G<tNt�BEQ`UaKLAX�dDvbOACQvA�bEAXWESYA�AY¸OUa�PDv��WOG�AXrVAXK�AXWyDpDvbNsiD
£IAXWOACQ`siDPAX�DvbOA�AXWyDvUVQvA¨£IQvG	MEB����� F²[b<ME�¤WOGID&AC�IACQ � UatEAXW�DvUVD � W<MEK¥�«ACQ&DvbEsiDdSYGIQvQvAX�vB«G	WNtE�6DPG#�PG	KLA�isIraUat·UatOAXW�DvU¶µ«SCsiDvUVG	W°UaWOH¢GIQ`KLsiDvUVG	W�Ua��£	MEsiQ`sIWyDPACAXt·DPGªbEs��IA¡s|tNUa�vSYQvACDPA�rVGI£	siQ`UVDvbEK o�UVDvb�Q`AX�PB>AXSYD
DPG��PG	K�A¥MEWEUV�IACQ`�`sIr9�NsI�vA��6F�[pbEUa�pBNQvGI�NrVAXK SYG	MErat|�«A¥�PG	rV�IAXt�� � sItEtEUaWO£,DvbOA��vKLsIrarVAX�PD�G �m�PACD�DPG
AC�IACQ � UatEAXW�DvUVD � W<MEK¥�«ACQ9DvbEsiD�KLsi�IAX��DvbOA&WEACo(W<MEK¥�>ACQ9bEsX�IA¤s�tEUa�vSYQvACDPAdrVGI£	siQ`UVDvbEK�F´]�G�o&AC�IACQXl	DvbEA
QvAX�vMNrVDvUaWO£�� � �PDPAXK o\G	MEratubEsX�IA�DPG��>ApUaWyDPACQ`sISYDvUV�IA¨�vUaWESYADvbEApG �m�PACDv�\K�ME�vD��«AdAY¸OS`bNsIWO£IAXt,�«ACDgo\ACAXW
DvbOA#ME�PACQc�CF¨[do\G�tEU �>ACQvAXWyD��vG	raMODvUVG	WE��DPG�DvbEUa��BEQvGI�nrVAXK siQ`A0BEQ`AX�PAXW�DPAXt��>AXrVG2o sIWNt|UaW�R<AXSYDvUVG	W � l
QvAX�PB>AXSYDvUV�IAXr � F&~\GIDvb�siQvA¨SYG	K�BNMODvsiDvUVG	WNsIrar � KLGIQvA�AYÊ,SCUVAXW�D Î H¢GIQdDvbOA�DPQ`ME�vDPAXt�sIMODvbOGIQ`UVD � � DvbEsIW�DvbEAG �m�PACD\KLACDvbOG<tLsIWEtLsiD\DvbOAp�vsIKLADvUaK�ApsIrarVG2o8DPG0BEQvAX�PACQ`�IApDvbOApsItE��sIWyDvsi£IA�GIH>WEG	WTe�UaW�DPACQcsISYDvUV�IAXWOAX�v�
GIH!G	MOQ�vScbOAXK�AIF
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	 ��� 			 ��� opbOACQvA&DvbOA¤BEQ`UaKLAX� � -������� ��� siQ`A¤UaW�DvbEA&H¢G	rarVG�o�UaWO£�sI�v�vMEKLAXt�DPG¨�>A&G<tNt
sIWEt,tEUa�PDvUaWESYDCF\[bOA�Kus�¸TUaKusIrEGIQ`tEACQ&GIH�sIWuAXrVAXKLAXW�D&GIH¬DvbOA�K�MErVDvUVBNraUaSCsiDvUV�IA¨£IQvG	MEB�� �� Ua�\£	UV�IAXW�� �
� Î ¦ � %'raSCK Î � -�� ¼ ������ ��� � ¼ � lTopbNUaS`b�Ua�\siD¤K�G	�vD&k�� ��� - DvUaKLAX�6DvbOA�£IQvG	MOB,GIQ`tOACQ � Î ¦ � F � Î ¦ �Ua��PDPQcUaSYDvr � rVAX�`�DvbEsIW�� Î ¦ ��� k � � - MEWNrVAX�v�¤DvbOA�W<MEK¥�>ACQ`� Î � -�� ¼ ��� k ������ Î ��� � ¼ ��� kLsiQvA¨BNsIUVQvopUa�vAQvAXrasiDvUV�IAXr � BEQ`UaKLAIF��¬ACD����>A0sIW�AXrVAXK�AXWyD�GIH � �� DvbEsiD�Ua��BEQ`UaKuUVDvUV�IA0UaW|AXsIS`b�GIH²DvbEA0BEQcUaK�A¨µNAXratN�
!#" Î � - � ����$� !#" Î ��� � l!U FÙAIFal!�vMES`b�DvbEsiD�H¢GIQu¼&%(')%(*<l ��+ � ¼LUa��DvbOA��vKusIrarVAX�PD�AY¸TB>G	WOAXW�D-, + H4GIQ
opbEUaScb.�0/2143 ¼ Î KLG<t � + � Fd[bOAXW.��bEsI�pKus�¸TUaKusIr>GIQ`tOACQ � Î ¦ � UaW5� �� F&[bEA�tEUa�vSYQvACDPA¥rVGI£	siQ`UVDvbEKGIH6s�W<MEK¥�«ACQ�6¡K�GTtEMErVG,¦ DPG�DvbOA¥�NsI�PA7�®Ua��tEAYµnWOAXt|sI��DvbEA��`KLsIrarVAX�PD�WOG	WTe�WOAC£	siDvUV�IAuUaW�DPAC£IACQ#8
�vMEScb�DvbEsiD9�0:-3;6 Î KLG<t�¦ � Î UVH!�vMEScb�sIW�8¡AY¸OUa�PDv� � sIWNt�SCsIWmlEopbOAXW,DvbOA�SYG	KLBNrVACDPA�H sISYDPGIQ`UVqXsiDvUVG	WGIH�¦ Ua�£	UV�IAXW¬lN�>A¨GI�EDvsIUaWOAXt�� � SYG	KLBNMODvUaWO£#H¢GIQ�' %_¼ ����$� *�DvbEA�tEUa�vSYQvACDPA¥rVGI£	siQ`UVDvbEK<8 + GIH=6LDPG
DvbOA¥�NsI�PA��·K�GTtEMErVG ��+ l>U FÙAIFalm� � SYG	KLBNMODvUaWO£78 + �vsiDvUa�PH � UaWO£>�0:?1�3@6 Î K�GTt ��+ � l>sIWEt|�PG	rV�TUaWO£uDvbEA
� � �PDPAXK
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GIH0*¨SYG	WO£IQcMOAXWESYAX�&H4GIQ 8�� � DvbOA�J¤bNUaWOAX�PApQ`AXKLsIUaWEtOACQ\DPAXS`bEWNUa¯yMOAIF�±³D&H4G	rarVG2op�&H4QvG	K [bOACGIQ`AXK � F � FÝk
G	W¥BNsi£IA�¼ �I� GIH�ËÙkIj Ì DvbEsiD!DvbEUa��� � �PDPAXK GIHnSYG	WESYQ`MOAXWESYAX��bNsI��s��vG	raMODvUVG	W#UVHNsIWEt¥G	WEr � H4GIQ�sIrarOtEUa�PDvUaWNSYD
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MEWErVAX�`�dAXUVDvbOACQ�sIrar 8 + siQvA�GTtEt�GIQ�sIrar�8 + siQ`A�AC�IAXWmF
$OGIQ¤AC�IACQ � BEQ`UaKLA ' tEUV�TUatEUaWO£¥siD&rVAXsI�PDk�GIH¬DvbOA)*�WyMNK0�>ACQ`� ��+ � ¼ Î ¼#% '=% * � lTrVACD '���� �>ApDvbEAKLs�¸OUaKLsIr>B>G2o\ACQ�GIH ' DvbEsiD�tNUV�<UatOAX��siD�rVAXsI�PD¨k#GIH!DvbOAX�vA0W<MEK¥�«ACQc�CF �9ACD����«A�DvbOA�BEQvGTtEMESYDpGIH!sIrar

BEQ`UaKLA�B>G2o\ACQ`� ' � � lEU FÙAIFalnrVACD	�¡�>A�DvbOA�Kus�¸TUaKusIrnUaWyDPAC£IACQpH¢GIQopbNUaS`b�AC�IACQ � BEQ`UaKLA�B«G2o\ACQ�tEUV�<UatNUaWO£
��sIra�vG�tEUV�<UatEAX�siDrVAXsI�PD�k¥GIH´DvbOA�W<MEK¥�«ACQc� ��+ � ¼iF6[bOA�H¢G	rarVG�opUaWE£LrVAXKLKus0sIWEt�UaW¡BNsiQvDvUaSCMErasiQpUVDv�
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AY¸TB«G	WEAXW�D���Ua�#s�SYG	WE�PDvsIWyD#opbOACQ`AXsI�#UaW�G	MOQ�AY¸<B>G	WOAXWyDvUasiDvUVG	W·DPQ`siBmtOG<GIQ�G	WOAYe�o&s � H MEWESYDvUVG	W�DvbEAsiQv£	MEKLAXW�D!Ua�!DvbOA&AY¸<B>G	WOAXWyD�sIWEt¥DvbOA&�NsI�PA �¡Ua��s�SYG	WE�PDvsIWyDCF���SCSYGIQctEUaWO£	r � l�DvbEA¤UaWy�IACQ`�PA¤GIB>ACQ`siDvUVG	WE�siQvA�DvbEA�AY¸TDPQ`sISYDvUVG	W�GIH�DvbEA��?e�Dvb�QvGyGID�sIWEt�DvbOA0tEUa�vSYQvACDPA¥rVGI£	siQ`UVDvbEK§DPGLDvbOA��nsI�PA �6lNQvAX�PB>AXSYDvUV�IAXr � lsIWEt¡siQ`A�UaWOH¢AXsI�vUV�NrVA�DPGLSYG	KLBNMODPA�opUVDvbOG	MED�<WEG�oprVAXtO£IA�GIH´DvbEA¨DPQ`siBmtOGyGIQ�F
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f0CD*�*D:6.9±³W�GIQ`tOACQ�DPG�siBEBNr � sIW�sIrV£IGIQ`UVDvbNK SYG	K�BNMODvUaWE£,rVGI£	siQ`UVDvbNKL��K�GTtEMErVG,¦ DPG�H sISYDPGIQ�¦�l«G	WEA
SCsIWLScbOG<G	�PA�s0WyMEK¥�>ACQ=,´DvbEsiD\Ua�\rasiQv£IACQ\DvbNsIW � Î ¦ � l�H¢GIQ6AY¸OsIK�BNrVA , %'¦�l<SYG	K�BNMODPA�� / sIWEtusiBEBNr �DvbOA�tEUa�`SYQvACDPALrVGI£	siQ`UVDvbEK sIrV£IGIQ`UVDvbEK DPG¡GI�EDvsIUaW ,����vsiDvUa�PH � UaWE£.� /�� 3 �0/ Î K�GTt�¦ � sIWEt�Dvb<ME��sIra�PG
�vsiDvUa�PH � UaWO£5,�� 3 , Î K�GTt � Î ¦ ��� F�]�AXWESYA�, � ,��\Ua��s Î �vKLsIrar � K�MErVDvUVBNrVA,GIH � Î ¦ � Fª±gH�WOAXSYAX�v�vsiQ � lDvbEUa��SYG	KLBNMODvsiDvUVG	W°SCsIW°�«A�Q`ACB«AXsiDPAXt®s�H4ACo DvUaKLAX�#H¢GIQLtEU �>ACQvAXW�D�ScbOG	UaSYAX�uGIH9,?l&sIWNt � Î ¦ � SCsIW
�>A0SYG	KLBNMODPAXt�sI��DvbOA0£IQvAXsiDPAX�PD¨SYG	KLKLG	W�tEUV�TUa�PGIQ�GIH²DvbOA0QvAX�vMErVDv�CF86��`UaWO£usIW�UatOAXsuGIH²��UararVACQLËV¼Xj Ì l
¦¹SCsIW��>ALH sISYDPGIQvAXt(opbOAXW � Î ¦ � Ua���TWOG2opW*� � S`bEGyG	�vUaWE£�AXrVAXKLAXW�Dv� *�GIH9���� siD¥Q`sIWEtOG	K MEWyDvUar
����� Î *�� " � # � � � ¼ � ¦ � Ua�!spWOG	WTe�DPQcUV�<UasIr<H sISYDPGIQ´GIHn¦�l�o�bEUaS`b�bEsiBEB>AXWE�¬opbOAXW *Ua�!s�¯<MEsItOQ`siDvUaS\QvAX�vUatNMOAK�GTtEMErVG#�PG	KLA ��+ sIWNt¡s�¯<MEsItOQ`siDvUaS¨WOG	WOe�QvAX�vUatEMOA�KLG<tNMErVG¥�vG	K�A¨GIDvbOACQ �K� lEU FÙAIFalNo�UVDvb�BEQvGI�Nsi�nUaraUVD �¼ � k � ��� - F���BEBNr � UaWO£,DvbEUa��DPAXS`bEWNUa¯yMOA��PAC�IACQ`sIr!DvUaKLAX� � UVAXratE��DvbOA�SYG	K�BnrVACDPA0H sISYDPGIQ`UVqXsiDvUVG	W�GIH\¦�F
h

��GIDPALDvbEsiD�H4GIQ�DvbEA#BEQvGIB>G	�PAXtª�vScbOAXK�AIl � Î ¦ � % � Î ¦ ��� k � � - sIWEt�DvbyMN� � Î ¦ � � ¦ � k � � - �k � Î ¦ � F![pbOACQvACH¢GIQvA � Î ¦ � SCsIW��>A&tOACDPACQcKLUaWOAXt0� � s��`UaWO£	rVAdsiBEBNraUaSCsiDvUVG	W#GIHEDvbEA¤tNUa�vSYQvACDPAdrVGI£	siQ`UVDvbEKsIrV£IGIQ`UVDvbEK�F´��GIDvUaSYA¤sIra�PGpDvbEsiD9DvbOA6QvAX�`MErVDv�¬GIHNRTbEK�MOAXr � Ë �ih Ì sIWNt���S�JdMOQ`rVA � ËV¼Xf Ì siQ`A6tEU �>ACQvAXW�D�H4Q`G	K
�¬AXKuKLs�ku�vUaWESYA0DvbOA � bOG	rat�G	WEr � H¢GIQ��PB>AXSCUasIr´K�GTtEMEraU lE�nMODG	W�DvbOA0GIDvbEACQ�bEsIWNt¡DvbOA¥AX¯yMNUV��sIrVAXWESYAGIHH 6C;�(��� �S�RQ�DvbOAXUVQ��vS`bOAXKLAX�sIWEt�H sISYDPGIQ`UaWO£uUa�BEQvG2�IAXtmF
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Ua�²SYG	KuK�G	WEr � MN�PAXt�DPG�AY¸TBEQvAX�v�!DvbOASYG	W �³AXSYDvMOQ`AXt�sI� � K�BEDPGIDvUaS¤Q`MNWEWEUaWO£�DvUaK�AdGIH>WyMNK0�>ACQPe�DvbEACGIQvACDvUaSsIrV£IGIQ`UVDvbEKu�CF![bOA6sI� � K�BNDPGIDvUaSCsIrar � H¢sI�vDPAX�PD��TWOG2opW�sIrV£IGIQ`UVDvbNK H¢GIQ�SYG	KLBNMODvUaWO£�tEUa�vSYQvACDPA&rVGI£	siQ`UVDvbEKL�
UaW !#" Î � � Ua�&DvbOA¨W<MEK¥�>ACQ6µNAXrat��vUVAC�IA¨o�bEUaS`b�bEsI�¤sI� � K�BEDPGIDvUaS�Q`MNWEWEUaWO£0DvUaK�A���� Î ¼ � � � ¼ � lN�nMOD\DvbEAH sI�PDPAX�PD¨BEQ`sISYDvUaSCsIr6sIrV£IGIQ`UVDvbEK H¢GIQ�DvbOA��vUVqCA#GIH\W<MEK¥�>ACQ�SYG	WE�`UatOACQvAXtªbOACQvA#Ua�¨tOAX�`SYQ`UV�>AXt|UaW°Ë � Ì sIWNt
bEsI�¤sI� � K�BEDPGIDvUaS�Q`MEWNWEUaWO£�DvUaKLA�� � Î ¼ � k � ¼ � F¤[bOA�rasiQv£IAX�PD¤BEQcUaK�AX�²H¢GIQ¤opbEUaScbuDvbNUa�&sIrV£IGIQcUVDvbEK Ua�&siD
BEQvAX�vAXW�D�H¢AXsI�vUV�NrVAuopUVDvb*KusI�v�vUV�IAXr � BNsiQ`sIrarVAXr&SYG	K�BnMODvsiDvUVG	W*bEs��IAL�>ACD�o&ACAXWº¼I¼Ch�sIWEt8¼Xkih�tOAXSCUaKusIrtEUV£	UVDv�CF $OGIQ�BEQ`UaKLAX��GIH�MOB8DPG�� � e³��h·tOAXSCUaKusIrptEUV£	UVDv�,DvbOA|sIrV£IGIQ`UVDvbEK Ua�uH4AXsI�`UV�NrVA|MN�vUaWO£�s*H4ACo
BEQvGTSYAX�v�PGIQc�CF���W�UaKLB>GIQvDvsIW�D0H4AXsiDvMEQvAuGIHpDvbEUa��sIrV£IGIQ`UVDvbEK�Ua�¥DvbEsiD¥KLG	�PD�GIHpDvbOAuQcMEWEWEUaWO£�DvUaK�AuUa�
�PB>AXWyD�UaW°sªBEQvAXSYG	KLBNMODvsiDvUVG	W·BnbEsI�PA�DvbEsiDLUa�uUaWEtOACB>AXWEtOAXWyD�GIH¨sISYDvMEsIrAXrVAXKLAXW�Dv�LH4GIQ�o�bEUaS`b·DvbEA
rVGI£	siQ`UVDvbEK Ua�#DPG��>A¡SYG	KLBNMODPAXtmF°��H4DPACQuDvbOA¡BEQ`AXSYG	K�BNMODvsiDvUVG	W¬l&UaWEtNUV�<UatEMNsIrdrVGI£	siQ`UVDvbEKL�LSCsIW°�>A
SYG	K�BnMODPAXt�K¥MNS`b(H¢sI�vDPACQLUaW�sI� � KLBEDPGIDvUaS�Q`MEWNWEUaWO£�DvUaKLA�� � Î ¼ � k � ¼ � k � F°[bOA�sIrV£IGIQ`UVDvbNK Ua��o\AXrar
�vMEUVDPAXt¡H4GIQps�BNsiQ`sIrarVAXr9UaKLBNrVAXK�AXWyDvsiDvUVG	WmF

[bEA�rasiQv£IAX�PD�£IAXWEACQ`sIr²UaWyDPAC£IACQ`��DvbNsiD�SCsIW*siD�BNQvAX�PAXWyD�H4AXsI�`UV�Nr � �«A#H sISYDPGIQvAXt�ME�vUaWO£¡KusI�v�vUV�IAXr �BNsiQ`sIrarVAXr9SYG	K�BNMODvsiDvUVG	W�bEsX�IA�G	W¡DvbOA¨GIQ`tOACQdGIH¤¼ �ih�tOAXSCUaKusIrmtEUV£	UVDv��ËV¼ Ì F6[pbOA�H¢sISYDPGIQ`UaWE£LsIrV£IGIQ`UVDvbEK
opUVDvb�DvbOA��>AX�PDSYG	W �ÉAXSYDvMOQvAXt�sI� � KLBEDPGIDvUaS¨Q`MNWEWEUaWO£�DvUaK�A�� � Î ¼ � � � � � H4GIQ��PG	K�A�SYG	WN�PDvsIW�D � � k#Ua�DvbOA&WyMEK¥�>ACQ>µNAXrat¥�vUVAC�IA¨ËV¼ � Ì li�NMOD¬H¢GIQ9DvbOA&�vUVqCA&GIHO£IAXWOACQ`sIr�UaWyDPAC£IACQ`�!¦»DvbNsiD�SCsIW0�«A6H¢sISYDPGIQvAXt¥opUVDvbNUaW
QvAXsI�PG	WNsi�NrVA¨DvUaK�A�s¥��siQ`UasIWyDdGIH9DvbEA�¯<MEsItOQcsiDvUaS��`UVAC�IA¨opUVDvb�sI� � KLBEDPGIDvUaS�Q`MEWEWNUaWO£�DvUaKLA�� � Î ¼ � k � ¼ �Ua�6KLGIQvAdAYÊuSCUVAXWyD�ËV¼I¼ Ì F²[bOAdQ`MEWNWEUaWO£¨DvUaK�AdGIHm�>GIDvb#DvbEAX�PA�sIrV£IGIQ`UVDvbNKL�6Ua�\UaWEtOACB>AXWEtOAXWyD�GIH>DvbOAp�vUVqCA
GIH9DvbEA�H sISYDPGIQdDvbEsiDdUa�¤H¢G	MEWEtmF�[bOA��>AX�PD&�<WOG2opW�sIrV£IGIQ`UVDvbEK H¢GIQ&µnWEtEUaWE£�H sISYDPGIQ`�dGIH9KLG<tOACQcsiDPA��vUVqCA
Ua�&DvbOApAXraraUVBNDvUaS�SCMEQv�IA�sIrV£IGIQcUVDvbEK ËV¼Xk Ì opbEUaS`b,Ua�\opUVDvb�KLsI�v�vUV�IAXr � BnsiQ`sIrarVAXr>SYG	K�BNMODvsiDvUVG	W,�vMESCSYAX�`�PH¢MNr
H¢GIQ´H sISYDPGIQ`�´opUVDvb�MOB¥DPG � h�tOAXSCUaKusIrytNUV£	UVDv�ËV¼ChOlikT¼ Ì F�±³Dv�!sI� � KLBEDPGIDvUaS\Q`MEWEWEUaWE£pDvUaK�A&Ua��� � Î ¼ � k ��� k �opbOACQ`A � Ua�\DvbOA�H¢sISYDPGIQ¤DPG0�«A�H4G	MNWEtmF´±gD&Ua�6DvbOA�Q`siDvUVG�� � Î ¼ � k ��� k ��� � � Î ¼ � k � ¼ � %�� � Î ¼ � k ��� k � ¼ �GIH&DvbOA�Q`MEWEWEUaWE£uDvUaKLAX��GIH\DvbOA�AXraraUVBEDvUaSuSCMOQv�IA�H sISYDPGIQ`UaWO£�sIrV£IGIQ`UVDvbNK sIWEt�DvbOA�tEUa�`SYQvACDPA�rVGI£	siQ`UVDvbEK
sIrV£IGIQ`UVDvbEK Ë � Ì DvbEsiD#BEQvG2�<UatOAX�Ls�QcsIWO£IA�H4GIQ#DvbEA��`UVqCA�GIH�DvbOA�BEQcUaK�AX�¥H4GIQ#o�bEUaS`b�G	MOQ#BnMO�NraUaS?e��IA �tEUa�PDPQcUV�NMODvUVG	W¡� � �PDPAXK Ua�p�>GIDvb�BEQ`sISYDvUaSCsIr9sIWNt¡�PAXSCMOQvAIF

±³D&�vACAXKL�&siD\BEQ`AX�PAXW�D&DPG¥�«A�siBEBEQvGIBNQ`UasiDPA�DPG�S`bEGyG	�PA ��GIQ � BEQcUaK�AH sISYDPGIQ`�&GIH¬�>ACD�o&ACAXW¡��h¥sIWNt
fih�tOAXSCUaKusIrOtEUV£	UVDv�CF�[�G�H¢sISYDPGIQ&�vMEScb#s�K�GTtEMEraME�´Ua��H¢GIQ6sIrarTBEQvAX�vAXW�Dvr � �TWOG�opW�H sISYDPGIQ`UaWO£0sIrV£IGIQ`UVDvbEKL�
SYG	K�BnrVACDPAXr � UaWEH4AXsI�vUV�nrVAIF´[bEA²rasiQv£IAX�PD9H sISYDPGIQ9DvbNsiD9bEsI�m�>ACAXW¨H¢G	MEWEt�� � DvbEA²AXraraUVBEDvUaS6SCMEQv�IA²sIrV£IGIQ`UVDvbEKbEsI� � h0tEAXSCUaKLsIrNtNUV£	UVDv��Ë �iÌ F���tEr � qC�IG�ËÙkT¼ Ì AX�PDvUaKLsiDPAXt,DvbEsiD\H4GIQ¤s0£	UV�IAXW,SYG	KLBNMODvsiDvUVG	WEsIrnA �>GIQvD\DvbEA
�vUVqCAGIH«BEQ`UaKLAX�!K�GTtEMErVG�opbEUaS`bLtEUa�vSYQvACDPArVGI£	siQ`UVDvbNKL�²SCsIW#�>ASYG	KLBNMODPAXt�Ua�¼Ch¨DPGL¼ � tNUV£	UVDv�6�vKusIrarVACQ
DvbEsIW�DvbOA0�vUVqCA0GIH�UaW�DPAC£IACQ`��DvbEsiD�SCsIW��>A¨H sISYDPGIQvAXtmF]�AXWESYA�o�UVDvb¡DvbOA¥�vsIK�A�SYG	KLBNMODvsiDvUVG	WEsIr9A �«GIQvD
DvbEsiD�o¤sI�L�vB«AXWyD#G	W°DvbEA�H¢sISYDPGIQ`UVqXsiDvUVG	W'GIH�DvbOA*¼XkIj2e�tNUV£	UVD,W<MEK¥�>ACQ¥GIH�ËV¼ Ì l&G	WOA�SYG	MNrat®SYG	K�BnMODPA
tEUa�vSYQ`ACDPA�rVGI£	siQcUVDvbEKL�¤H¢GIQ¨¼I¼ � e�tEUV£	UVDBEQ`UaKLA�KLG<tEMNraU F´[�G¥µnWEt,sIW¡fih¥tNUV£	UVD&H sISYDPGIQopUVDvb,DvbOA�AXraraUVBEDvUaS
SCMOQv�IA,H sISYDPGIQ`UaWO£ªsIrV£IGIQ`UVDvbEK�Dvsi�IAX��QvG	ME£	bEr � � -��� �! Î ¼ � k ��� k ��� � -���"�! Î ¼ � k ��� k �$# � � k 	 ¼Ch&%LDvUaKLAX�
rVG	WO£IACQ�DvbNsIW�DPG�µ«WEt�s � h�tNUV£	UVD�H sISYDPGIQXF���W|DvbOA�GIDvbOACQ�bEsIWNtmlmSYG	K�BNMODvUaWE£,tEUa�`SYQvACDPA#rVGI£	siQ`UVDvbEKL�
H¢GIQ�su��h�e�tEUV£	UVD�GIQ�sIW|fih�e�tEUV£	UVD�BEQ`UaK�A�KLG<tNMEraME�¤Ua�psi�>G	MOD'� -�� ÏÖÏ)( Î ¼ � k � ¼ ��� � -��� �! Î ¼ � k � ¼ �*# ¼Xf � hIhIh
GIQ+� -�� ÏÖÏ)( Î ¼ � k � ¼ ��� � -��-,.! Î ¼ � k � ¼ �/# ¼���hIhTlTQvAX�PB>AXSYDvUV�IAXr � lODvUaK�AX�6H¢sI�PDPACQ&DvbEsIWLH4GIQ¤sL¼I¼ � e�tEUV£	UVD¤BEQcUaK�AK�GTtEMEraMN�CF

©ªAdWOG2o�£	UV�IA¤sp�NQ`UVACHEsI� � K�BEDPGIDvUaS\sIWEsIr � �`Ua��GIHODvbEA\o&GIQv�¨H sISYDPGIQ´GIHNG	MOQ�� � �PDPAXK�F´����KLAXW�DvUVG	WEAXtsi�>G��IAIl«DvbOA�W<MEK¥�>ACQ¤µNAXrat¡�vUVAC�IA�Ua�DvbOA0sI� � KLBEDPGIDvUaSCsIrar � H sI�PDPAX�PDp�TWOG2opW¡H sISYDPGIQ`UaWO£,sIrV£IGIQ`UVDvbEK¡F&±ÉWGIQ`tOACQ\DPG0AXWN�vMOQvADvbNsiD\DvbOA�si�>G��IA�K�AXWyDvUVG	WOAXtLsI� � K�BNDPGIDvUaSo&GIQv�#H¢sISYDPGIQ0� � Î ¼ � k ��� k � ¼ � Ua�\��sIraUat¬lU FÙAIFal6DvbNsiD¥DvbEA,AXraraUVBNDvUaS�SCMOQv�IA�H¢sISYDPGIQcUaWO£ªsIrV£IGIQ`UVDvbEK Ua�¥H sI�PDPACQ#DvbEsIW�DvbOA�WyMNK0�>ACQ0µNAXrat��vUVAC�IA�H4GIQ
µnWEtNUaWO£¡s�H sISYDPGIQ � GIH&DvbEALK�GTtEMEraME��¦�l´DvbOALW<MEK¥�>ACQ$1�GIH¤BEQ`UaK�A#H sISYDPGIQ`��GIH¦ K¥MN�PD¨�>AL�vMEScb
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DvbEsiD'� � � Î ¼ � � � � ��� � � Î ¼ � k ��� k � F6[bNUa�dSYG	WEtEUVDvUVG	W�Ua�pAX¯yMNUV��sIrVAXWyDDPG
� Î 1drVGI£ � � - ��� Î rVGI£+1��(rVGI£&rVGI£ � � � ��� � � k Î rVGI£ � � - � � Î rVGI£¤rVGI£ � � - � �

opbEUaScb�Ua���vsiDvUa�ÉµNAXt�opbEAXW 1�% � � rVGI£ � H¢GIQ²s�SYG	WE�PDvsIWyD�� � Î � k � � � � F![pbEUa��sIWNsIr � �vUa��tEAXK�G	WE�PDvsiDPAX�DvbEsiD¥H¢MEDvMOQvALBNQvGI£IQvAX�v��UaW(SYG	K�BNMODPACQ¥DPAXS`bNWOG	rVGI£ � Ua�¥DPG�DvbOA�SYQ � BEDPGI£IQ`siBNbOACQ���¥sItE��sIWyDvsi£IA Î GIQ¥DPGDvbOA�SYQ � BEDvsIWNsIr � �PDC���tEUa�vsItO�isIWyDvsi£IA � sIWEt¡sIrarVG2op�DPG,UaWESYQvAXsI�PA�DvbOA��PAXSCMOQ`UVD � GIH´DvbEA�� � �PDPAXK¡F
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±ÉW�DvbEA¥� � �PDPAXK tEUa�`SCME�v�PAXt|UaW�RTAXSYDvUVG	W�k<l«DvbEA0DPQ`MN�PDPAXt�sIMODvbOGIQ`UVD � SCsIW|H4AXsI�`UV�Nr � SYG	K�BnMODPA0tEUa�PeSYQvACDPA¤rVGI£	siQ`UVDvbEKu��KLG<tEMNrVGdDvbOA6BEQcUaK�A²H sISYDPGIQ`��GIHN¦_�>AXSCsIME�PA\DvbOAX�PA&BEQ`UaK�AX�9siQvA\ScbOG	�PAXW��vMTÊuSCUVAXWyDvr ��vKusIrar F²���ds�SYG	WE�PAX¯<MOAXWESYAIlE�vAC�IACQ`sIr>BEQ`UaKLA�H sISYDPGIQ`�K�ME�PD\�>A�MN�PAXt,DPG#BEQvAC�IAXWyD&H¢AXsI�vUV�NrVA¨H sISYDPGIQ`UVqXs�e
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