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DFEHGJI�K�L$MONQPJRHSTK'UWVYX.SWZ[STKJU
K[\]Z[^_U`Z�abUdcfegI$hiVYUWS`j.abK
kml	V_noK�\@pql	SWcf\	^YU

r�^_sHsiVYlt\�uvK'l	KJZwEHKJl	ZwEHKxR<y"zb{4|_}~MO��^Yl	c�LY}Y}H{�M�{J��sb^YXYKBc

���"�J�[�&�H�Y�Y� DFEHSWc�uvVvZ�abI�KJR:\�XYSW�YKBc$^�ctVYabRbuvRHKBctc$sHltVgVY����V.l$\	EHK�X.K[RHKJltS`Z�Z[VYRbcf\tlw^_SWR:\f��hb^YctKJu�\oegs6K
SWRv��KJltKJRbZ�K@��l	^YI�K[��VYl	���@���������i�@aHlFsHl	VgV_�dS`c�cfKJI�S �¡cfegR:\	^.Z�\	SWZY��¢�\�Z�V.RbctSWcf\	cqSTR�\o��V�cf\tK[s6c[�mDFEHK@£blwco\
cf\tKJs¤SWcQ\	V�uvK�£bRbK�^�X.ltV.aHRbu~\oegs6K�ctevco\	K[I¦¥d��EHKJltK�siVYUWegI�V.ltsbEHSWctI§S`c�K�¨g\tKJRbctSTV.Rb^_U©¥ª^_R6u�sbltV&�.K�ST\	c
Z[VYl	ltKBZ�\	RHKJc	cFSTR�^�cfegR:\	^.Z�\	SWZ��F^4eY��DFEHK$ctKJZ[VYRbu«cf\tKJs«SWc]\tV�STR:\tKJltsbltK[\@�]���¬�Q�2noabuvXYKJI�K[R:\	c@^Yc$�>cfK[\	c
VY�	��noabuvX.K[I�K[R:\	cQSWR~\	EHK�aHRbuvKJltUWegSTRbX�ctevco\	K[I¦¥
��EHS`ZwE~XYSW�YKBc�^�UWVYX.SWZJ^_U"�:SWK[�V_��siVYUWegI�V.ltsbEHSWctI§^_R6u
Z[VYRbcf\tlw^_SWR:\	cJ���@�YK[lw^_UWU©¥
\tEHK�^YsHsHl	V.^.ZwE~I�^4e~hiK�cfKJK[R®^Yc�I�V.ltK�I�VvuvaHU`^_l�\tE6^_R®^¦sHaHl	K[UWe�ctegR.\w^YZ�\tS`Z
^YsHsHl	V.^.ZwEd¯�hiKJZ[^YabctK�siVYUWegI�V.ltsbEHSWctI°^_R6u%Z[VYRbcf\tlw^_SWR:\	c�^_l	K�uvKB^_UT\���S \	E±ctK[sb^Yl	^_\tKJUTe.¥2\tEHKJe�uvV¤RHV_\
Z[UTaH\f\tKJl�\	EHK~ctaHhvnoKJZ�\�ltKBuvabZ�\tSWVYR²sHl	V:VY�o�³�]V&�qKJ�YKJlJ¥qS \�egSWK[U`uHc�^®ctUWSTX.E.\	UTe%�qKB^_�.K[l�l	KJctaHU \B¯�ST\�VYRHUWe
KBco\w^_hHUWS`cfEHKBc�\oegs6K'ctVYaHRbuHRHKJc	c[¥vlw^&\	EHK[lF\	Eb^_R¦ctaHhvnoKJZ�\�ltKBuvabZ�\tSWVYRd¥g��V.l��]���¬�Q���
´«µ:¶<·	¸$¹ �&º"�Y� Z�VYR6co\	l	^YSTR:\f��hb^.cfKBu�\oegs6K'SWRv��K[l	K[R6Z�KY¥g\oegsiK�cfV.aHRbuvRbKJc	c
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�� ���� � � pqK�uvVvZ[aHI�K[R:\qZ�V.R:\tSWK[R:\2aHRHK�sHl	K[ab�YK�uvK�Z�V.ltl	KJZ�\tSWVYR�uva�cfevcf\tGJI�K�X.P[RHPJltS`j:aHK�u�� STRv��PJltKJRbZ�K
uHK�\oe:siKJc��¦hb^YctK�uvK�Z[VYR:\tlw^_SWR:\tKJc'�@������������V_\	ltK�sbltKJaH�YK�KBco\$ctK[I�ST��ctegR.\w^&¨vS`j.abKY���mUWUTK�KJcf\�Z�V.Rbco\	S �
\	aHP[K�uvKQuvK[av¨�P[\	^Ys6KBc[���ª^$sHltKJI�STGJltKQZ�VYR6cfS`co\	K���uvP�£bRbSTl�aHR�ctevco\	G[I�K@uHK]\oegsiKJc�ct^YRbc��&^YltS`^_hHUWKJcJ¥.uHV_\tP
u�� aHRbK$RHVY\tSWVYR�K[¨:\	K[RbctSWVYRHRHKJUTUWK�uHK�siVYUWegI�V.ltsbEHSWctI�KY¥6K�\'u�� KJR�sHl	VYaH�.K[l@UW^�Z�VYl	l	KJZ�\	STV.R«uvK$�¬^���V.R~cfegRv�
\w^&¨vS`j.abKY���ª^'ctKJZ[VYRbuHK�P[\	^Ys6K�KBco\�u�� SWR.\	K[l	sHl	P�\tKJl2UTKBc<noaHX.K[I�K[R:\	c�uvK��]���¬�Q�8KJR�\	^_R:\�j:a�� K[RbctK[I�hHUWKJcmuvK
noabXYK[I�KJR.\wc�uH^_R6cqUWK�ctegcf\tGJI�KQctVYabcf�Wnf^YZ�KJR:\J¥vZ�K'j:aHS
siK[l	I�K[\�aHRHK'�gSWctSWVYR�UWVYX.SWj:aHK�uva¦siVYUWe:I�V.ltsHEbSWctI�K
K[\@uvKBc]Z�V.R:\tlw^_SWR.\	KJcJ����a¦\	V_\	^YU>¥6U�� ^_sbsHltVvZwEHK'siK[aH\� �\	ltK�Z[VYRbctS`uvP[l	P[K�Z[VYI�I�K'sHUTa6c]I�VvuvaHU`^_SWltK�j:a�� aHRHK
^YsHsHl	VvZwEHK$sHabltKJI�KJR:\'ctegR:\	^&¨vS`j:aHKY¯isb^_lwZ�K�j:aHK�UTK�siVYUWe:I�V.ltsHEbSWctI�K�K[\�UWKJc�Z[VYR:\tlw^_SWR:\tKJc�ctVYR:\Q\tlw^_ST\tPJc
ctP[s6^_l	P[I�K[R:\J¥�STU`c�R�� VYhbc	Z�aHlwZ�S`c	cfKJR.\�sb^Yc�UW^~sHl	K[aH�.K�u�� ^_av\	V_��ltPBuvabZ�\tSWVYRd�2pqK[siK[RbuH^YR:\J¥8K[UWUTK¦Z�V.RbuvaHST\!�
abR«ltPBcfaHUT\	^_\]UWP[XYGJltKJI�K[R:\�sHUWabc��¬^YSThbUTK.¯bK[UWUWK$R�� P�\w^_hHUWS \Qj.abK$U`^�Z�V.ltl	KJZ�\tSWVYR¦uva«\oegsb^_X.KY¥HK[\@RHV.R«U�� ^_aH\tV_�
l	PJuHabZ�\	STV.Rd¥vs6V.aHl��]� ���Q���
"¹ �B� · �$# � ��� SWRv��P[l	K[RbZ[K'uvK�\oegs6KBc%��hb^YctKQuHK�Z�VYR:\	l	^YSTR:\tKBc[¥vZ[VYl	ltKBZ�\tSWVYR�uva�\oegsb^_X.K
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Dqegs6K�ctVYabRbuvRHKBctc�sbltVgV_�¬c���VYl�sHl	VYX.l	^YI�I�SWRHX UW^YRHXYa6^_XYKBc�abctab^_UWUTe �¬^_UWU]SWR²VYRHK�VY�@\o��V�Z[^_\tKJXYVYl	SWKJcJ¯
uHK[RHVY\	^&\	STV.Rb^_U<V.l�cfegR:\	^.Z�\tS`Z_� �]sHsHl	V.^YZwEbKJc�hb^YctKJu�VYR¦uvKJRHV_\w^&\tSWVYR6^_UdctK[I�^_R:\tS`Z[c��gSWK[� \oe:siKJc�^.c'��sb^Ylf�
\	SWZ[aHU`^_l��@ctK�\wc'V_�F�&^_UWaHKJc76 �H¥�{�8©��D�egsiK�cfV.aHRbuvRHKBctcQ\	EHK[R®cf\	^_\tKJcQ\	Eb^&\:9<;>=�SWI�sHUTSWKJc@?�9&ACBD?�=�AB¥8S>� KY�
\	EHKQI�KB^_RHSWRHX�V_�ªKJ�YKJlte�K�¨vsHl	KJc	ctSTV.R�SWcF^�I�KJI$hiK[lFV_�ª\tEHK�I�KJ^YRHSTRbX$V_��S \wc�\oe:siKY�2DFEHS`c�SWc�KBco\w^_hHUWSWctEHKBu
hge�cf\tl	abZ�\taHlw^_UdSWRbuva6Z�\tSWVYR¦V.R�\	EHK�uvKJltSW�&^&\tSWVYR�V_�E9�;�=
���@R�\tEbK�V_\	EHK[l�Eb^YRbu
¥b^YsHsHl	V.^.ZwEHKJc�hb^.cfKBu�V.R
V.s6KJl	^_\tSWVYRb^YUHcfKJI�^_R:\tS`Z[c2a6cfab^YUTUWe�V�F<K[l�^�sHabltKJUTe�cfegR:\	^.Z�\	SWZF�gSWK[�²V_�<\oegs6KBc[¥.��EHS`ZwE�^_l	K�RHV_\�X.ST�.K[R�^_Rge
UWVYX.SWZJ^_U.STR:\tKJltsbltK[\	^&\	STV.RC6W{J}G8��"r]^&\tEbK[lB¥4\oe:siKFcfV.aHRbuvRHKBctc�S`c�sbltV&�.KJu'hge'I�KJ^YRbcªVY�H\o��V@Z�V.I�sHUTKJI�K[R:\	^Ylte
l	KJctaHUT\	cJ¥ � ��H�I�� �*�J#K�K�����*�L����� ¥<��EHSWZwE co\w^&\	KJc]\tEb^_\Ql	KJuva6Z�\tSWVYR~sHltKBcfKJlt�.KJcF\oegsiKJcJ¥d^_RbuNM #%�KO�#K��� � ¥
��EHS`ZwE
cf\	^_\tKBc�\tEb^_\�RbV ��K[UWUT�>\oegsiKJu%K�¨vsHl	KJc	cfSWVYR%SWc�cf\tabZw� ��S©� K.�²Z[VYRbcf\tST\taH\tKJc�^ l	aHR:\tSWI�K�KJltl	VYl����QPgaHhvnoKBZ�\
l	KJuHabZ�\	STV.R�SWc�KBco\w^_hHUWSWctEHKBu�hge�Z�VYR6cfS`uvK[l	SWRHX�K[�.K[l	e���VYl	I VY�ªl	KJuvK[¨�^YRbu�K[¨H^_I�STRbSTRHX�^_UWU<V_�dST\	c�s6V:ctctSWhHUTK
\oegsiK�uvK[l	SW�4^_\tSWVYRbcJ�8DFEHK�\o�qV�^YsHsHl	V.^YZwEbKJcqEb^4�YK�uvS`co\	STRbZ�\@^YuH�4^YR:\	^_X.KJcJ¯

R � sHl	V:VY�Qhge�SWRbuva6Z�\tSWVYR²V.R%\oegsHSWRHX®uvKJltSW�&^&\tSWVYR6c�SWcJ¥qSWR²VYaHl�K[¨vs6KJltSWK[RbZ[KY¥�I�VYl	K�KJUTKJI�K[R:\	^Ylte
^_Rbu�I�VYl	K�ltV.hHabcf\F\tEb^YR¦^�ctaHhvnoKBZ�\�l	KJuva6Z�\tSWVYR�sHl	VgV_�o�m¢¡RbuHK[KJud¥HS �"\tEbK'VYsiK[lw^&\tSWVYR6^_UdctK[I�^_R:\tS`Z[c
SWc�Z�V.I�sHUTK[¨
¥]^ ctSTRbXYUWK~l	KJuvK[¨²I�^4e±STRg�.VYUW�YK�I�^_Rge±UW^YRHXYa6^_XYK�Z�VYR6co\	ltabZ�\	c�^&\�V.RbZ�K.� DFEbK[Rd¥
K�¨H^_I�SWRHSWRHX]\	EHK�\oegs6K�uvKJltSW�&^&\tSWVYR�V_�H\	EHKFltKBuvK�¨$^YRbu�hHaHSWUWuvSWRHX�^@\oe:siKFuvK[l	ST�&^_\tSWVYR���V.l8S \wc8ltKBuvabZ�\
Z[^YR�hiKQ^�uvSTS�Z[aHU \�\	^.cf�<�2DFEgabcJ¥gctaHhvnoKBZ�\�ltKBuvabZ�\	STV.R�sHl	VgV_�¬c�\tK[R6u�\tV�Eb^4�.K]^$ctI�^_UWUiRgaHI�h6KJlqVY�
EHKJ^4�ge�Z[^YctKJcJ¥v��EHSWUTK�uvK[RHVY\	^_\tSWVYRb^YUdcfV.aHRbuvRHKBctc�sHltVgVY�¬c�K�¨vEHSWhHST\@^�XYl	KJ^_\tK[lFRgaHI�h6KJl�V_�mctI�^YUTUWK[l
Z[^.cfKBc[�d¢¡R's6^_lt\tS`Z�aHU`^_lB¥JSWR�\tEbK�cfegR:\	^.Z�\	SWZm^YsHsHl	V.^.ZwEd¥�RHV.Rv��ctegR:\	^&¨g�¡uvSWltKBZ�\tKBu�\oegsHSWRHX�l	aHUWKJc
l	KJj:aHSWl	K
�¬ctVYI�K�\	STI�KBc�\tl	SWZw�geH�qRHVYl	I�^_UWSVUB^&\tSWVYR�UTKJI�I�^.c[¥v��EHSWUWKY¥HSWR�\	EHK'uvK[RbV_\	^_\tSWVYRb^YU<��l	^YI�K[��VYl	�i¥.\tEbK[e
cfSWI�sHUWe�^Yubu�K[¨:\	l	^�sHl	VgV_�8Z[^YctKJcJ�

R �@R�\	EHK�V_\tEbK[l�Eb^_Rbud¥H^_R�V.s6KJl	^_\tSWVYRb^YU6ctK[I�^_R:\	SWZJc�S`c�V_� \tKJR�ctSWXYRHST£6Z[^YR:\tUWe�KB^YctSTKJl�\	V�uHK�£bRHK�^_R6u\tVQZ�VYI�sHl	K[EbK[Rbu�\	Eb^_R�^�uvK[RbV_\	^_\tSWVYRb^YUYV.RHKY�XWHVYl�\tEbSWc�ltKB^YctVYRd¥BI�^_RgeQsHltV.XYlw^_I�I�STRbX�UW^YRHXYab^YXYKBc
uvV�RHVY\FE6^4�YK'^�uvK[RHVY\	^_\tSWVYRb^YU<ctK[I�^YR.\	SWZJc[�

¢¡R�\tEbSWcFl	K[siVYlt\J¥g��K�ctaHX.XYKJcf\�^�\	EHSTlwu¦^_sHsbltV:^YZwEd¥:��EHS`ZwE�^_\f\tKJI�sv\	c�\	V�cf\tl	SW�YK�^�h6^_U`^_RbZ[K@hiK�\o��K[KJR
\	EHK�\o�qV6¥6hge«co\w^_lt\tSWRHX���ST\tE ^_R�V.s6KJl	^_\tSWVYRb^YU�ctK[I�^_R:\tS`Z[cJ¥ihHav\'co\	STUWU8��ltST\tSWRHX�s6^_lt\@V_�2\	EHK�sHltVgVY�mSTR~^
UWVYX.SWZJ^_Uico\oegUWKY¥:S>� KY�2hge�STR6uvabZ�\	STV.R�VYR�\oegsHSTRbX�uvKJltSW�&^&\tSWVYR6c[�XY�KQSWUTUWabcf\tlw^&\tK@VYaHl�^_sHsbltV:^YZwE�hge�XYSW�:SWRHX$^
\oegsiK'cfV.aHRbuvRHKBctcFsbltVgV_����VYl��@�[Z1\^]�¥b^�XYKJRHK[l	SWZ�Z[VYRbcf\tlw^_SWR:\f��hb^YctKJu�\oegsiK�cfevcf\tKJI�VYl	STX.STR6^_UWUTe�uvK[£bRHKBu
hge��QuHK[lwcf�geY¥�PvaHUVUJI�^_RHR«^_R6u@Y K[EHl:6 |�8d��VYlF\	EHK:_v�¡Z[^YUWZ[aHUWabc���ST\tE¦UTK[\J¥H��EbSWZwE¦��KQK[¨g\tK[R6u�EbK[l	KQ��ST\tE
SWI�s6KJl	^_\tSW�YKQ��KJ^_\taHl	KJcJ�

Y K�hiK[XYSWR hge X.ST�gSWRHX�^ \oegs6K~ctevco\	K[I¦¥�Z[^YUTUWKJuQ`-Z1ab]�¥F��EHS`ZwE±KJR&noV&evc�ctaHhvnoKJZ�\�l	KJuvabZ�\tSWVYR ^_R6u
sbltV.XYl	KJc	c
sHl	VYsiK[lt\tSWKJcJ�d¢�\"S`c"^ O�#%������� \oegs6K�cfevcf\tKJI³SWR�\	EHKFcfKJRbcfK�\tEb^_\"ST\	c�I�VYRHVY\oegs6KBc�^YRbu'siVYUWe.\oegsiKJc
^YltK�^&\	VYI�c@\	^_�.K[R~��ltV.I I�^_\tEHKJI�^&\tS`Z[^YU2cfK[\	cdcªSWR~V_\	EHK[l���VYlwuHcJ¥6\	EHK[e�^_l	K�RHVY\@\	K[l	I�c[¥d^YRbu�\	EHK[l	K�SWc
RbV�RHV_\	STV.R�V_�8\oegsiK$�&^_l	SW^YhHUWKY�"`�KJZJ^_abctK'V_�2\	EHS`c���KB^&\tabltK.¥b\	EHK�ctevco\	K[I)SWc@�YKJlte¦Z�UWV.ctK'\tV�\tEHK�cfSWI�sHUTe:�
\oegsiKJue_H�¡Z[^_U`Z�abUTabcJ¥<K[�.K[R«\	EHVYaHX.E«S \'uvVgKJc@Eb^4�.K�l	^YRH�:�Kf'siVYUWegI�VYl	sHEHS`cfI¦���@c�^�l	KJctaHU \B¥b\	EHK�cfaHhHnoKJZ�\
l	KJuHabZ�\	STV.R~sHl	VgV_��S`c'co\	l	^YSTX.E:\f��VYl	�F^_lwuCg�ST\'SWc�^_UWI�V.cf\QK[¨H^YZ�\	UTe�\tEHK�c	^_I�K�^.cQS ��s6V.UTegI�VYl	sHEHS`cfI �F^Yc
^YhbctK[R:\J�

DFEHKJRd¥m��K�uvK[£bRHK�\tEHK�\oegs6K�cfevcf\tK[I ��K�^YltK�\	ltabUTe¤SWR.\	K[l	KJcf\tKBu®STRª��¢�\�SWc��]�hZ1\^]���S \	E%^«��KJ�
\	KJZwEHRbSWZJ^_U2K[RbEb^_RbZ[K[I�K[R:\wc[�iY K�cfEbV&�x\tEb^_\�S \wcFnoabuvX.K[I�K[R:\wc�Z[^YR�hiK�STR:\	K[l	sHltK[\tKBu�^.c'cfK[\	c'VY�$`-Z1aj]
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noa6uvXYKJI�KJR:\	cJ�qDqe:siK�ctVYaHRbuHRHKJc	cF\tEbK[R���VYUWUTV&��c�KJ^YctSWUTe.��DFEHK�sHl	VgV_�"SWc]h:e�STR6uvabZ�\	STV.R¦VYR�\oegs6K$uHK[l	ST�&^&�
\	STV.RbcJ��DFE:a6c[¥"^Yc�I�K[R:\tSWVYRbKJu¤^_hiV&�YK.¥dKJ^.ZwE ZJ^YctK�l	KJj:aHSWl	KJcQVYRHUWe~KJUTKJI�K[R:\	^Ylte�l	KJ^.cfV.RHSWRHXb¥d^YRbu~RbVYRv�
ctegR:\	^&¨g�¡uvSWltKBZ�\tKBu�l	aHUWKJc'��VY�"��EbSWZwE�\tEHKJltK'^YltK�|Y��uvV�RbV_\�ltKBj:aHSTl	K'cfKJsb^_lw^&\	K@RbVYl	I�^YUTS UJ^_\tSWVYR�UTKJI�I�^.c[�

�@�.K[lw^_UWU>¥8\	EHK�^YsHsHl	V.^.ZwE®Eb^Yc$\tEHK«^.uv�&^_R:\	^YXYK�VY�]K[Rb^YhHUWSTRHX ^�ctaHhvnoKBZ�\�ltKBuvabZ�\tSWVYR�sHl	VgV_�]��EbK[l	K
Z[VYRbcf\tlw^_SWR:\	c2^YltK�^YhbcfKJR:\q^_Rbu�siVYUWegI�V.ltsbEHSWctI SWc2KBctctK[R:\	SW^YUTUWe$SWRg�:S`ctSThHUWKY¥.\tEgabcq^4�YV.SWuvSWRHX'Z�UWav\t\tK[lB��pqVYRv�
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