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H(IKJML�NPO%QSRTQ�UWVYX8RZQ�VM[2\YUY]�^�VMU`_"RTOaQ�VbUYOMUWIcJdUY]feg[hViNj]�UYIcJMNje,k2NPI�lmJML�U/lhnP[poSRTnrqsNjI�NPq^�q UWI�UYVblhkt[he
OM[hnjuTRTJdUW]ZQ9UYQ�JdNP]�UYOYvwH(IZlpUYI�UWVdRhn�XxlhnP[poSRTn�qBNPI�Njqy^�qzUYI�UWVMlhkwO�JdVM^�\WJd^�VMUYOBLSR{upU|o�UWUYI}NP]�UWIcJdNj~�UY]}o�k
\Y[hI�OMNj]�UYVbNPI�l�[pI�n�k�JML�U�Q9[hJMUYIcJdNPRhn�UYI�UYVMlTk%\Y[pIcJdVbNPo�^�JdNP[hI�OYv5�tN�JdL%[pI�U8VMUW\YUWI�J�U���\WUYQ�JMNP[pI��1�|UWNPVM[�u2NjJM\�L
RhI�]��|UYNjVM[�u2NjJM\�L�X��{�p�p�c��X�\Y[hI�OMNj]�UYVbNPI�l`JdL�U|UW��UY\�JdO�[he&OM[pn�uTRTJdNj[pI}JML�VM[h^�lpLZJML�Ui^�OMU|[he:\Y[hI�JMNPI�^�^�q
qB[�]�UWnPO�LSRhO8o�UWUYI`nPNjqsN�JdUW]|Jd[�nj[�\YRhn�OMU{RTVM\�L`JdUY\�L�I�NP��^�UWOYv���L�U�Q�Vb[pQ�[hOMUY]`lpnj[poSRhn�OMUYRhVM\�L�Q�Vb[�\WUY]�^�VbU
oSRhObUY]B[pIyJdL�U����"�wRhnjlp[pVMN�JdL�q�L�RhO�o�UWUYI�OML�[�_�I�Jd[8o9U"UW�B\WNPUYIcJ�eg[pV5o9[hJMLyJdL�U7�¡ �¢£¢�¤KRhI�]�¥7¥7H�¦§ 
NPqBQ�njUYqBUYIcJ�RTJMNP[pI�OYv©¨S[pV�NPnjnP^�O�JdVMRTJdN�upUaQ�^�VMQ9[pOMUWOYX&JML�U`qsU�JdL�[2]�_�RhO�JdUYO�JdUW]K^�ObNPI�lmJML�U�¢xª"¢�«�«£¬h
eg[pVb\YUr~SUWnP]iRhI�]�J(_x[sNjI�]�UYQ9UYI�]�UYIcJ7OM[pn�uTRTJdNj[pI�qs[2]�UWnPOYv���L�U��¡ �¢�¢�¤®OM[hnjuTRTJdNj[pI�qB[�]�UYn¯NjO�oSRhObUY]i[pI
OM[hnjupUWIcJ�°�Rh\W\YUWOMOMNjo�nPUxOM^�V�e*Rh\YU�RhVMUYRhO	RhI�]�X±^�OMNjI�l�JML�U�²p¥�¨%QSRhVMRhqsU�JdUWV�ObUWJYXpNjJMO�Lck2]�VMRTJdNj[pI§egVbUYUxUYI�UWVMlhk8NjO
Rh]�]�UY]BRTJ5nj[�\YRhn2qsNjI�NPqsR7[hI�njkhv	H(I�\Y[hI�JMVdRhO�J{XcNjqsQ�njUYqBUYIcJdNjI�l�JdL�U�¥7¥�H�¦� �Ob[pnjuhUYIcJ�°2Rh\Y\WUYOMObNPo�njU�up[pnj^�qsU

³c´



¨�Njlp^�VMUs� ³�µ «�nP[hJ&[he�]�UY\YRhlpn�k�\WNPI�U\Y[pI�eg[hVMqsRTJdNj[pI�X9^�OMNjI�l%ª"¶�·�ª�¸7°aRhqBNPI�[�RhI�]|°2¹&¶rª"¶7·8\{RhVbo�[{�2k2n
UYI�]�lpVM[p^�Q�OYv£¦:nP[po�Rhn�qsNjI�NPqy^�qºUYI�UWVMlhks[he�» ´c¼ v¾½h�¿T\{RhnÀ¬Tqs[hnPU�^�OMNjI�lJML�U:¥7¥7H�¦§ BqB[�]�UYn�eg[pV�Lck2]�VdR�»
JdNj[pI�v5Á®ª�ÂB_�[pVbqÃNPO�^�OMUY]iJd[�L�NjlpL�nPNjlpLcJ�JML�U8oSRh\�¿�o�[hI�U�O�JdVb^�\WJM^�VMUTv
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[heÄLck2]�VMRTJdNj[pI�OML�UYnPn9qB[�]�UWn�VMUY��^�NjVMUWO�eg^�I�\�JdNP[hI�RhI�]�lpVdRh]�NPUYIcJxNPI�eg[hVMqsRTJdNj[pIBRTJ�UYRh\�L�ObJMUYQ�[he¯JdL�U�nP[2\{Rhn
qBNPI�NjqsNjÅ{RTJMNP[pI�OWv"��L�U�Q�Vb[�\WUY]�^�VMU_�RhO&JMUYObJMUY]`[pIaJML�U�½hÆsISRTJd^�VdRhnjnjk�[2\Y\W^�VMVbNPI�l�RTqsNjI�[�RT\YNP]�OYX�JML�VMUWU
Q9UYIcJ�RhQ9UYQ�JdNP]�UYO§RhI�]DJdL�U�]�UY\YRhQ�UWQ�JdNj]�U�]�UW\{Rhlpn�k2\YNPI�UhvyH(IDJdVbU{RTJMNPI�l�JML�U�[pnjNPlp[pQ9UYQ�JdNP]�UYOYX�]�NPO�JdVbNPo�^�JMNP[pI
QSRTJbJdUWVMI�O�[he�JdL�U�]�NjL�UY]�VMRhnSRhI�lpnPUWO�[he�JML�U�ISRTJM^�VdRhnjnjk[�\W\Y^�VbVMNPI�l8RhqsNjI�[8Rh\WNP]�O�_xUYVMU7^�ObUY]BNPI�U���\Ynj^�]�NjI�l
QSRhV�JdO�[he�JdL�U8]�[hq�RhNjI�OMQSRT\YUhv

ÁÃ\Y[hqsQSRTVMNPOb[pI�[he�JML�U�J(_x[�Ob[pnjuTRTJMNP[pI/qs[2]�UWnPO�_�RhO�qsRh]�UsoSRhOMUW]w[pImNP]�UWIcJdNje,k2NjI�lalpnj[poSRhn£qBNPI�»
NPq^�qÇUWI�UYVblhkm\Y[hI�eg[pVMqsRTJMNP[pI�OWv�H(IZRhnPnx\{RhObUYOYXxJdL�U|�¡ �¢�¢�¤ÈqB[2]�UYn�_�RhO�eg[p^�I�]}JM[�Q�VMUY]�NP\WJBqB[pVMU
U��2JMUYI�]�UW]É\W[pI�eg[pVbq�RTJMNP[pI�O�JdL�RhImJdL�[pObU%Q�VMUW]�NP\�JdUY]wockm\W[pI�OMNj]�UYVbNPI�lD[hI�njkÊQ�[hJMUYIcJdNPRhn�UWI�UYVblhk�JMUYVMqBOYv
H(I�\W[pIcJdVMRhObJYX�o9[hJdLBÁ&\�°2Á&nPRæíb°�«�VM[�°�¹&¶&�|U&RTI�]�]�UW\{Rhlhnjk2\YNjI�UhX�_�L�[pObU&^�I�Ob[pnjuTRTJMUY]sObJdVb^�\WJM^�VMUWO"U���L�Njo�NjJ
L�UWnPNP\YRhn4VMUWlpNP[pI�OYX�VMU�J�RhNjI�UY]aJML�[pObU�egU{R±Jd^�VbUYO�_�L�UYIDqB[�]�UWnPUW]a^�ObNPI�l�¥�¥�H�¦� 9v¯¸rIaJML�U[TJdL�UWV�LSRTI�]�X�RTO
_�NjJML��a �¢�¢£¤yXcJML�U&¥7¥�H�¦� �Q�VMUW]�NP\�JdUW]�UYI�¿hUYQ�LSRhnPNjIsO�JdVb^�\WJM^�VMUWOx_xUYVMU7eg[p^�I�]�Jd[§LSR{upU�U��2JdUWI�]�UW]�\Y[pI2»
eg[pVbq�RTJMNP[pI�OYX�_�NjJML|JML�UQ�Vb[{��NjqsN�J(k�[he5JML�U�RhVM[pqsRTJMNP\8OMNj]�U�\�L�RhNPI�O&Rs\WUYIcJdVMRhn	]�Nj��UYVMUWI�\YU�o�U�J(_�UWUYIDJdL�U
J(_x[iOb[pnjuTRTJMUY]¡\W[pI�eg[pVbq�R±JdNP[hI�OYv:Áº\WnP[pObUy\Y[hVMVMUWOMQ9[pI�]�UWI�\YU�o9UWJ(_xUYUWI�JML�U�qsU�J�°|RTI�]DnPUW^2°2UYI�¿hUYQ�LSRhnPNjI
Q9UYQ�JMNP]�UWO�eg[pV�o9[hJML�qs[2]�UYnjO�_�RhO�RhnjOM[&eg[h^�I�]�XcRTnP[pI�l�_�NjJdLVMU{RTOM[pISRTo�nPU�RTlpVMUWUYqBUYIcJ5_�NjJMLyU���Q9UYVbNPqBUYIcJ�Rhn
[po�ObUYV�uhR±JdNP[hI�OYv�¸rocu2NP[p^�OMnjkhXpNPI�\YRhOMUWO�_�L�UYVbU7VbUYlp^�nÀRhV	OMUY\W[pI�]SRTVbk�ObJMVM^�\�Jd^�VbU�NPO�U���Q9UY\�JdUW]BJM[:]�[pqBNPISRTJMUhX
JdL�U¥7¥7H�¦§ iqB[2]�UYnÄQ�Vb[�upUYO�Jd[Bo�U�RsOb^�NjJdRho�nPU8Lck2]�VdR±JdNP[hIaqB[�]�UWn1v�¨�[hV7[TJdL�UWV�Q�Vb[hJdUWNPI�OWX�OM^�\�LDRTO�JdL�U
J(_x[sUWI�¿hUWQ�LSRhnjNPI�OWX�JML�U8\�L�[pNj\YU:[he	OM[pn�uTRTJdNj[pI�qs[2]�UWn�\{RhIi[pI�n�k�o9U:uhRTnPNP]�RTJdUW]�o�k�U���Q�UWVMNjqsUWI�JdRhnÄNPI�eg[pV�»
qsRTJdNj[pI�X�_�L�NP\�L�XS^�I�eg[pVbJM^�ISRTJMUYnjkhX�LSRhO�nj[�_ËRh\W\Y^�VbVdRh\�k�eg[pV�OML�[hVbJ7nPNjI�U{RhV�Q�UWQ�JdNj]�UYOWv

¸&JdL�UWVNPqBQ9[pVbJdRhIcJ8\Y[pqBQSRhVbNPOM[hI�O8\{RhI/o�Usq�Rh]�UB^�OMNPI�l|JdL�UBJMUYVMqBNPI�RhnPn�k¡o�nj[�\�¿TUY]ÊObNPI�lhnPU�VMUWOMNP]�^�U
RhISRTnjk2OMNjOYv�H(I%lpUYI�UYVdRTn1X�JML�UYObU8VMUYOb^�njJMO�NPI�]�Nj\{RTJMUY]�JMLSRTJ"JML�U8¥�¥�H�¦§ �qB[2]�UYn9_"RhO�qB[pVMU&ObJdVb[pI�lpn�k�]�[pq�»
NPI�RTJdUW]Do�kiJdL�U�¢xª"¢�«�«£¬h�Q�[TJdUYIcJMNÀRhn	qs[2]�UYn�vr��L�NjO&_"RTO:UWu2NP]�UWI�\YUW]/ockiJdL�U�]�[pqsNjISRhI�\WU[he�JML�U�ª"!
qBNPI�Njq�R�v:H(I`\W[pIcJdVdRTObJ{XÄJML�U�nP[�_©UYI�UWVMlhk¡VMUYlhNP[pI�O:[Te£JML�UB�¡ �¢�¢�¤@UWI�UYVblhkDnPRhI�]�Ob\{RhQ9Uy_�UWVMU�OML�Nje,JdUW]
Jd[�_�RhVM]�OyJdL�Uiª���VMUWlpNP[hI�vD��L�NPO�ObL�Nje,J�_"RTO�RhnPOb[`RhQ�QSRhVbUYIcJ�NPI/JdL�U�[pnjNPlp[hQ�UWQ�JdNj]�U�U���RhqBQ�nPUWOYX�_�L�UYVbU
JdL�U��¡ �¢�¢�¤ºLck2]�VdRTJMNP[pI|UYI�UWVMlhki]�[hqsNjISRTJdUW]iJML�Unj[�\YRTJdNj[pI%[he5JML�U�lhnP[poSRTnÄqsNjI�NPqy^�q|vx��LSRTJ�NPOYX�JdL�U
\�LSRhI�lpUNjI|I�[hI2o9[pI�]�UY]¡UWI�UYVblhk%o�U�J(_�UWUYIDnj[�\YRhnÄqsNjI�NPqsR�_�RhO&[�uhUYVMObLSRh]�[�_xUY]`ock%JdL�U§\�LSRhI�lhU�NjIaLckc»
]�VMRTJdNj[pIaUWI�UYVblhkpv:��L�NjOr\{RTI¡o�UOMUYUWIDNPIaJML�Uylpnj[poSRhn4qBNPI�Njqy^�qÃO�JdVb^�\WJM^�VMUWO:[he�qsU�J�°2UWI�¿hUWQ�LSRhnjNPIDRTI�]
nPUW^2°2UWI�¿hUWQ�LSRhnjNPIy_�L�Nj\�LBU���L�NPo�N�J�U��2JMUYI�]�UW]s\W[pI�eg[pVbq�R±JdNP[hI�O5RhI�]�_�Nj]�U�OMUWQSRhVMRTJdNj[pIyo9UWJ(_xUYUYI�RhVM[hq�RTJMNP\
OMNj]�U�\�LSRhNjI�OYvsH(I/\W[pIcJdVdRTObJ{X4eg[pV:JdL�U�¥7¥7H�¦§ ¡qs[2]�UWn5JdL�U�I�[pI�o9[pI�]�UW]ÊUWI�UYVblpNPUWO�Q�nPR{k`RhI�NPqBQ�[pV�J�RhIcJ
VM[hnPUhvi��L�U�UWI�¿hUWQ�LSRhnjNPI�OyRhVMU�RhlcRhNjIÊU��2JMUYI�]�UW]�X�o�^�J�e*R�uh[pVdRTo�nPUsNPIcJdUWVdRh\�JdNP[hI�O[he�JdL�U�RTVM[pqsRTJdNj\�OMNP]�U
\�LSRhNjI�O�VMUWOM^�n�J�NjI%qs[pVbU8OML�[pV�J7VdRhI�lhU§NjIcJdUYVMRh\WJMNP[pI�OYv���L�U§Q�VMUW]�NP\�JdNP[hIi[Te5QSRhV�JdNPRhn���°2L�UYnjNP\YRhn�ObJMVM^�\�Jd^�VbU
eg[pVxÁ&\�°�Á&nÀR íb°�«�VM[±°2¹&¶r�iU:RhI�]�eg^�nPn��Ä°2L�UWnPNj\{Rhn�ObJMVM^�\�Jd^�VbU&eg[pVxo�[hJML�eg[pVbqsOx[he4]�UY\YRhlpn�k�\WNPI�U�^�OMNjI�lyJdL�U
¥7¥7H�¦§ �qs[2]�UYn�RhnPOb[B]�NPOMQ�nÀR{k2O"JdL�U8NPqBQ9[pVbJdRhI�\YU&[he�ObL�[pV�J�VMRhI�lpU8NjI�JMUYVMRh\WJMNP[pI�O�NjI�JdL�NjO�qs[2]�UYn�v

��L�U:RhI�Rhnjk2OMNjOx[Te�JdL�U7JdUWVMqBNPISRhnjnjko�nP[2\�¿hUW]�Q�UWQ�JdNj]�UYO�RhnPOb[��^SRhnjNjJ�R±JdNjuhUYn�kyQ�VbUY]�Nj\WJdUW]�JdL�U7JdVbUYI�]�Ox[he
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JdL�U�uTRhnP^�UWO	eg[pV�L�k2]�VMRTJdNj[pIyUWI�UYVblpNPUWO5NPIJML�U"[pnjNPlp[hQ�UWQ�JdNj]�U�U���RhqBQ�nPUWOYv� 2Q�UW\YNj~�\{RhnjnjkpX±JdL�U�OMNPI�lpnPU£VMUWOMNP]�^�U
RhISRTnjk2OMNjO�OML�[�_xUY]§JdLSRTJÄeg[h^�V�VMUWOMNj]�^�UYO4\YRh^�OMUW]§JML�U£�¡ �¢�¢�¤ZLck2]�VMRTJdNj[pI:UYI�UWVMlhk&Jd[�o�U�qB[pVbU5ObJdRho�NPnjNPÅWNPI�l
JdL�RhI¡JdL�Uy¥�¥�H�¦� iL�k2]�VMRTJdNj[pIDUYI�UYVMlTkDRTJ�JdL�UWNPV&\W[pVMVbUYObQ�[pI�]�NPI�l�lhnP[poSRTn�qBNPI�NPqy^�qiv7��L�[pOMU�VbUYObNP]�^�UWO
NPI�\YnP^�]�UY]JML�UxJML�VMUWU�RhVb[pq�R±JdNP\�VbUYOMNj]�^�UWOYXpJdV�k2Q�Jd[pQ�LSRhI�XpJ(k2VM[hOMNPI�U"RhI�]�Q�L�UYIck2nÀRhnPRhI�NjI�UhXhRhI�]JML�U�VbNPI�lpUW]
NPqBNP]�RhÅY[pnjU5VMUWOMNj]�^�UhXTL�NPO�JdNj]�NPI�UTv4H(I�Rh]�]�N�JdNj[pI�X�JdL�UxRhnjNPQ�LSR±JdNP\�VMUYObNP]�^�UYOYXhNPOM[hnPUY^�\YNPI�UhX�uhRTnPNPI�UhX�nPUW^�\YNjI�U�RTI�]
RhnPRhI�NPI�UhX�_�UWVMU�ObL�[�_�IyJd[�o�U£JdL�U£nPUYRhObJ	ObJdRho�NPnjNPÅWNPI�l�NPI8JdUWVMqBO�[he�JdL�U£]�Nj��UYVbUYI�\WU"NPI§Lck2]�VdRTJMNP[pI�UYI�UWVMlpNjUYOWv
��L�UWVMUWeg[hVMUhXpJML�U"Á�\�°2Á�nÀRæí °�«�VM[±°�¹�¶r�|U�U���RhqBQ�nPUTXh_�L�NP\�LLSRhO�R&nPRhVMlhU�RhnjNPQ�L�RTJdNj\£\W[pIcJdUWI�JYXcQ�[hOMOMUWOMObUYO£R
nPUWOMO�ObJdRho�NjnPNPÅWNPI�lr�¡ �¢�¢�¤KLck2]�VdR±JdNP[hIBUWI�UYVblhk�RTJ�JML�U�\Y[pVbVMUWOMQ9[pI�]�NjI�l8lpnP[po�Rhn�qBNPI�Njqy^�qiv4H(IB\W[pIcJdVMRhObJYX
JdL�U7qBUWJ °2UYI�¿hUYQ�LSRhnPNjI�RTI�]�nPUY^�°2UYI�¿TUYQ�L�RhnPNjIsU���RTqsQ�njUYOWX�_�L�NP\�LBo�[hJML�\Y[pIcJ�RTNPI�J(_�[�RhVM[hq�RTJMNP\"VbUYObNP]�^�UWO
�gJ(k2Vb[pOMNjI�U"RhI�]Q�L�UWIck�nPRhnÀRTI�NPI�U{��X±LSR{upUxqy^�\�LyqB[pVMU�O�J�Rho�NjnPNjÅYNPI�l7�¡ �¢�¢�¤�L�k2]�VMRTJdNj[pIUWI�UYVblpNPUWO5RTJ4JML�UYNjV
\Y[hVMVMUWOMQ9[pI�]�NjI�l�lpnP[hoSRhn�qBNPI�Njq�R�v

Í C�Î�A¡?8ÏÐEYÑrÒ¡ÓsÔ ÑrA�Õ F

��L�U7Rh^�JML�[pVbO£lhVdRTJMUWeg^�njnjk�Rh\�¿�I�[�_�nPUW]�lpU�~SISRhI�\WNÀRhn�OM^�Q�Q9[pV�J�egVM[pq©JdL�U7¹&R±JdNP[hISRhnS 2\YNPUWI�\YU7¨S[p^�I�]SRTJdNj[pI�X
Á&NjV�¨S[pVM\WU§¸r�B\WU�[he5 �\WNPUYIcJMNj~S\8¥�UYObU{RhVb\�L�X9RhI�]%JdL�U§¹&R±JdNP[hISRhn¯H(I�ObJdN�Jd^�JMUYO7[he�¶�U{RTnjJdL¯v
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Ö Ñr×pÑrØ�ÑrADC7Ñ F

Á&]�ÙbNPqsRhI/ª&vÚ �v�X5Á�I�]�VM[h^�nÀRh¿�NjO§H�vÛ«	v�X5RTI�]�¨�nj[p^�]SRTOª&vÜÁv�X��{�p� ¼ R�X�ÁÝlpnP[po�Rhn5[pQ�JMNPqBNPÅYRTJdNj[pI¡qBUWJdL�[�]�X
�	�"�&XÄeg[pV8lpUWI�UYVMRhn£J(_�Nj\YU�°2]�Nj��UYVbUYIcJdNPRho�njUs¹�Þ4«�O:°DHbH�v	H(qBQ�njUYqBUYIcJ�RTJMNP[pI�RhI�]Ê\Y[hqsQ�^�J�RTJMNP[pISRTn5VMU�»
Ob^�njJMOYv�Ob^�o�qBNjJbJdUY]%eg[pV�Q�^�o�nPNj\{RTJMNP[pI�v

Á&]�ÙbNPqsRhI�ª&vÚ 9vjX�Á&I�]�VM[p^�nPRh¿�NPO:H�vÛ«	v�X�RTI�]�¨�nP[p^�]SRhO§ª&vÜÁv�Xx���h� ¼ o�X�¦:nP[po�Rhn5[pQ�JMNPqBNPÅYRTJdNj[pIa[he"�|H ¹�Þ�«
Q�VM[po�njUYqBO"NPI%Q�Vb[�\WUYObO�O�k�IcJML�UYObNPO�RhI�]i]�UYObNPlpI�v�ßxà±á&â9ã2ä1å�ß	æSç�áBå4èxé2êcå�ëÄìSX9  ³p³ Ì °�  ³ Ì Æ�v
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