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^FP5��[J_ST��ªVFPSRJRJXf_uRJXfIgPqTZVS°�d�_SXeVÏ�pPS^FRpbwVSy¬TZHJV��ftp`JsuV|^NP��"XZtpbwV�d�_uX�TWHJV|`JV~d�VY[JKfVNIw[0KZtpMOH�P
M�PqKZVSh=��[?TWHJILKzM�PSKfVSyQG�HJVE_uXZVE^ 	 ��XZVY`ptJMYVEK¤TZ_|TZHJV�d�_ubwbL_®kzIL[JsJ²
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G�HJV{IL`JV�PeTWHQPqT�_u[JV¤TWHJIL[Js�MYPStJKZVEKzPS[J_STZHJVYXmM�PS[ [p_STl��V{PSMEMYtJXZPqTWVEbL�|`JVEKZMYXfIw��VY` �\�FKfTOP§TWIwK�TWILMYKYh
��V�PSXZV�Pqbwb¢d�PS^FILbwIwPSX�kzILTZH:TWHJV�RJXf_u�JbLVY^|KY²J$�HJXfIwK�TW^FPSKlM�PqXZ` KWPqbwVYK�`p_�[J_ST�MYPStJKZV $�HpXZIwK�TW^FPSKY°
^��}k�PqTZMOHNXZVYPS`JIL[Js � 	U² � �¤`p_UVEK�[p_ST�M�PStJKfV¤�S_utJX=klP§TWMOHFTZ_�XfV�PS` � 	U² � �uh �©b¥TWHJ_utpsuH|kmVcPSK=Hata¦
^FPS[N��VYIL[JsuK�tp[J`JVYXfKfTWPS[J`:TWHpVcTWXftJV©MYPStJKZPSb«XfVYbgP§TWIw_S[JKZHJILRJK�PS^|_u[Js�TZHJV©V~ouVE[vTZKYyQI¥TmILK��QPqKZIwMYPSbwb¥�
Iw^|R�_uKZKfIw�JbLVcTW_|XZ_S�JtJKfTZbL�FkzXZILTZV�`J_5kz[]TZHJV�XZVYbwPqTWIL_u[JKfHJIwRJK�tJKZIL[Js�_u[JbL� �f_uIw[\TzRJXf_u�QPS�pIwbwI¥TWILVYKYh

� `JVYMEIwKZIL_u[�^NPSxqVYX�^FP5���ªVrP"RªVEXfd�VYM~T ��P5�SVYKfIgPS[�kzILTWHnXfVYKZR�VYM~TNTZ_�HJVEX�VEoqPSbwtJPqTWIL_u[�_Sd
�vtJVYK�TWIL_u[JKr_Sd�RpXZ_u�QPq�JIwbLILTWILVYKEy��JtpT?TWHJILK k�_utpbw`)KWP��)[J_STZHJIw[ps Pq�ª_utUT?HJ_5k1KZHpV�su_aVYK?Pq�ª_utUT
RJbwPSMYIL[Js�kmVYIwsSHvTZK _u[ `JI��«VEXZVY[\T?MYPStJKZVEKYh �©K KZtpMOH�ycT�km_ �¡R�VYX�d�VYMETZbL� XWPqTZIw_u[QPqb  �ftJ`JsuVEK ^NP��
PSXfXZILoSV©P§Tm`pI��ªVYXZVE[\Tl`JVEMYIwKfIw_u[pKmsuI¥ouVE[FTWHpVcKZPS^FV¤M�PqKZV � _uX�_u[JV �ftJ`JsuVc^NP���PSXfXZI¥ouVcPqT�`pI��ªVYXZVE[\T
`JVEMYIwKfIw_u[pK¤sSILouVE[ T�k�_FM�PSKfVYK�kzHJIwMOHrTWHJV�K�TOPqTZIwKfTZIwMEIgPS[Nkm_utJbL`]`pVYKZMEXZIL�ªVePSKzVY�vtJI¥oqPSbwVE[vTYh
±Q_uX�TZHJVl�vtJVYK�TWIL_u[�_Sd¢Iw[pd�_SXZ^FPqTWIL_u[�XZVEoSVYbwPqTWIL_u[�ySTZHJIwK�^NP���MYXZVYPqTWV�RJXZ_u�pbwVY^|KYh��ÕT�ILK�Rª_SKZKZIL�JbwV

TWHJPqTcP��ftJ`JsSV�km_utJbL`�RJbwPSMYV�`JI��«VEXZVE[vT¤kmVYIwsSHvTc_u[]PFK�TW_uX��?`JVYR�VY[J`pIw[JsF_u[rkzHp_NRJXfVYKZVE[\TWVY`AI¥T�y
PS[J`�TWHJILK�^NPSxqVYKFILT|Rª_SKZKZIL�JbwV TZHQPqT|[JVYI¥TWHJVEXFKfIw`JV?kzIwbLblklPq[vT|TW_�RJXZVEKZVE[vTNMYVEXfTOPqIw[ RpIwVYMEVYK|_Sd
Iw^|R�_uXfTWPS[\T�Iw[pd�_SXZ^FPqTWIL_u[�h
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��VE_uRJbLV��Q[p`���VY[JV �JT�IL[���VYHJP5oaIL[Js]bLIwxqV|_qTWHJVEXZKYhNG�HJVYXfV:PSXfVFP oqPSXZILVET��"_Sd�V~�URJbwPS[QPqTZIw_u[JK{d�_SX
TWHpIwK�d�PqMET�yS`JVYR�VY[J`pIw[Js�_u[�TWHJV�KfILTWtJPqTWIL_u[�²¬_STZHJVYXfKY uPqMETWIL_u[JK�M�PS[�KfIwsu[QPqbakzHJILMOH�MOHJ_uILMYVlILK!��VETZTZVYXE°
TWHpVeoqPSbLtJV�_Sd �f_uIL[JIw[ps�P|[JV~T�k�_SXZx?IwKzsuXfV�PqTZVYXzkzHJVY[]ILT¤HQPSK¤^F_SXZV�^|VY^}��VYXfKY°¢RªVE_uRJbLV�kzILbwb�RJP5�
^|_uXZV|d�_uX}P�su_a_a`�ILdlTZHJVE��xv[J_5k�TZHJVE��M�PS[�XfVYKZVEbwbmILT�TZ_A_STWHpVYXZK�kzHJ_"PSbwKf_�k�PS[\T�TWHJV:I¥TWVE^]°
_uX¤RªVE_uRJbLV�^FP��?KZIw^|RJb¥� VY[ �f_5�rTWHJVed�VYVEbwIw[psF_Sd�MY_u^|^F_S[QPSbwI¥T��:RJXf_U`ptJMYVE`��\�]IL^FI¥TOPqTZIw[Js�_qTWHJVEX
^|VY^}��VYXfK}_SdcPAsuXZ_utpR�h���[�TZHJIwK}MOHJPSRpTWVEXYy���`pVEouVEbw_uR�P�^|_U`pVYbmTZ_A`JVYKfMYXfIw��V?PS[\��KZI¥TWtQPqTZIw_u[
kzHJVEXZV{TWHpVcoqPSbwtpVcd�XZ_S^�PqMETWIL[Js�_SX�MY_S[JKZtJ^|Iw[ps}IwK�PS[:Iw[pMYXZVYPSKZIL[Js�d�tp[JMETZIw_u[:_qd¬TWHJVcRJXZ_uR�_uX�TWIw_S[
_Sd8_STZHJVYX�RªVE_uRJbwV¤kzHJ_�PSXfV{PSbLKZ_�PSM~TWIL[Js}_uXmMY_u[JKftJ^|Iw[JsJh ��VY_SRJbwV{IL[NTWHpIwK�^|_a`JVYb¢kzIwbLb�tpKZV©TZHJVYILX
RJXfIw_uXDIL[pd�_uXZ^FPqTZIw_u[�Pq[J`NPq[v�|P�oqPSILbgPS�JbLV�RJtp�JbwILM�Iw[pd�_uXf^NP§TWIw_S[�TW_e`JVEoSVYbL_uRNVÏ�pR�VYM~TOPqTZIw_u[pKmPq�ª_utUT
TWHpV �J[QPSb¬[vtJ^}��VYXz_Sd�MY_u[pKZtJ^|VYXfKYy�PS[J`?��VYHQP�ouV�PSMEMY_uXf`JIw[JsSbL�uh

0]_a`JVYbLKl_SdD�ÍHJVYXf`JIw[Jsp p��VYHQP�oaIw_uXmV~�UIwK�T�Iw[FTWHJV{bLILTZVYXWP§TWtJXfVSya�JtpTzPSbLb�PSXZV{KfVY�vtJVE[vTZIgPSb«^F_a`JVYbLKYh
G�HJILK�IwK�TWHpV �QXfKfT}^|_a`JVYb=`JVEKZMYXfIw�JIL[Js�R�VY_SRJbwV�kzHJ_�^FPSxSVNP]KfIw^}tJb¥TOPS[pVY_utJKe`JVEMYIwKfIw_u[«h �aIw[JMEV
PSM~TW_uXfKF^|_5ouV�KfIw^}tpbLTOPq[JVY_utpKZbL�Sy�TZHJVE��MYPS[ [J_qTNKfIw^|RJbL��_S�JKZVEXfouV]_STWHpVYXZK|kzHJ_�PqMETWVE` ��VEd�_uXfV
TWHpVY^ry�PSK©TZHJV}VÏ�UTWPS[\T�^|_U`JVEbwKc`JVYKfMYXZIL�ªV�RªVE_uRJbwV�PSK{`J_SIw[JsJhc��[JKfTZV�PS`«y�TWHJV~��^}tpKfT��QPqKZV�TZHJVYILX
PSM~TWIw_S[JK�_u[?TWHJVEIwX�RJXfIw_uXl��VYbLIwV~d�KzPS�ª_StpT�kzHQPqT¤R�VY_uRJbLV{kzIwbLb«`J_Jh
G�HJIwK�MOHQPSRpTZVYXlTWHpVY[ d�_UMEtJKZVEKl_u[:TZHJV{�vtJVYK�TWIL_u[�²=HJ_5kj`J_ � �B37�(#Y� RJXZIL_uXZKm_u[:TWHpV{`JIwK�TWXfIw�JtU¦

TWIL_u[?_Sd¨TOPSK�TWVYKzRJXfVY`JILMETzkzHJ_�kzIwbLb�PSM~T � �1Z(!K9 # �
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G�HJV:��_a`p�0_Sd�TWHJILK�MOHQPqRpTWVEX�TOPSxqVYK�ME_u[pd�_uXf^FI¥T��"V �ªVYMETZK�PSK�sSILouVE[�yDPS[p`�d�XZ_u^�TWHJPqT}K�TOPSX�TWIw[ps
R�_uIw[\T�y¨`JVEXZILoSVYK}IL^FRpbwIwMYPqTWIL_u[JK�Pq�ª_utUT�R�_uKZKfIw�JbLVF_StpTWME_u^FVEKYh�©K�KZtJMOH«yD�{kzIwbwbD[p_ST�`pVYbLoSV:Iw[\TZ_
TWHpVe�vtJVEKfTZIw_u[r_Sd������]I¥TzIwKlTZHQPqT�TWHpVYKZVeMY_S[pd�_uXZ^|ILT��FV �ªVYM~TWK¤V~�UIwK�T¤Iw[?MYVEXfTOPqIw[?KZI¥TWtQPqTZIw_u[pKYh
G�HJV�RptJXZR�_uKZV]_Sd{TZHJIwK�Iw[\TZXZ_a`JtJMETZIw_u[�IwK�TWHpVYXZV~d�_uXZV?TW_�`JIwKfMYtJKfKNKf_u^FVr_Sd{TZHJVrKZILTZtQPqTZIw_u[JK

kzHJVEXZV�_u[JV{km_utJbL` V~�UR�VYMET¤ME_u[pd�_uXf^FI¥T��FV �«VEMETZKlTW_���V�Iw^|Rª_uX�TOPS[\TYh!�=`J_�[J_STlIw[\TWVE[J` TW_�RJXf_®oSV
TWHJPqT�KftJMOHFV �«VEMETZKD^}tJKfT!V~�UIwK�TD�QPSKfVY`�_u[�_STZHJVYX�tJ[J`JVEXZb¥�UIL[Js{d�V�P§TWtJXfVYKYySKZIw[pMYVlTWHpVYKZV�tJ[J`JVEXZbL�aIL[Js
d�V�P§TWtJXfVYKckm_utJbL`]��VeIwXZXfVYbLVEoqPS[\TzTW_�TWHJV�XZVY`ptJMYVE`U¦Õd�_uXf^/^F_a`JVEb�kzHJIwMOH�d�_Sbwbw_5kzKEhm��kzILbwb¬VÏ�pRpbgPSIL[
d�_uX�V�PqMOH _SdcTWHJVrKZI¥TWtQPqTZIw_u[pK|��VYbL_5k�kzH\��ILT|IwK�RJbwPStJKZIL�JbwV:TZHQPqTFPSM~TW_uXfK|km_utJbL` HQP�oSV�tpTZIwbwI¥T��
kzHJILMOH|ILK�Iw[pMYXZVYPSKZIL[Js�Iw[}TZHJV�[vtJ^}��VYXD_Sd�_STZHJVYXDR�VY_SRJbwVlkzHJ_ePSM~TDbwILxSV�TZHJVY^ryvPS[J`�TZHJVY[�y\HJP5oaIL[Js
`JILKZMYtpKZKZVE`�kzH\�"ILT�ILK�RJbgPqtJKZIL�JbwV�TZHQPqT�TWHpV|R�VYXfMYVE[vTWPSsuV|_Sd�PSMETZ_uXZK�IwK�IL[JMYbLtJ`JVE`0IL[ATWHJV�tpTZIwbwI¥T��
d�tJ[JM~TWIL_u[�yJ��kzIwbwbªKZIL^FRJb¥�FTWPSxSV�TWHpIwKzPSKzsuI¥ouVY[ kzHJVE[]TZHJV�^F_a`JVYb«ILTWKfVYb¥d�ILK�`JVYKfMYXfIw��VY`�h

� T	W�T	WBT	W � ��� #�� �Z�Y�!��#��B� � ��# ���\�	� 2

G�HJVz^|_uKfTDME_u^|^F_u[�^|_a`JVYbLK�_Sd¢TWHJV�VE^}tJbwPqTWIL_u[}_Sdª_STWHpVYXZK=PqXZVlTWHpV��ÍHJVEXZ`JIL[JsJ S_SXl�¡IL[pd�_uXZ^FPqTZIw_u[
M�PqKZM�Pq`JVS ¢^|_U`JVEbwKEypVShÒsJh �lPS[pVYX �fVEV � � �8_SX ��IwxvHJMOHQPq[J`QPS[JIiy42cILXZKZHpbwVYI¥d�VYXEyJPS[J`?��VYbwMOH � � �ih
G�HJV�^FPSIw[|d�V�PqTZtJXZV{_qd¬TWHJV{^|_a`JVYb�IwK�TWHQPqT�TWHJVEXZV{ILKlP}KZVE�vtJVY[JMEV�_Sd8^F_5oSVYKYyUkzHJIwMOH bLV�PS`NTZ_

P�RQPqTZHU¦�`JVERªVE[J`JVE[vTc_utpTZMY_u^|VSh h
G�HJV�^|_U`JVEbªHpVYXZV�`p_UVEK�P�klP��NkzI¥TWH:TZHJV�PSKfKZtJ^|RpTWIL_u[:_Sd8KfVY�vtJVE[vTZIgPSb«Iw[pd�_uXf^NP§TWIw_S[�h��ÕT�PSbwKf_

tJKfVYK�Iw[pd�_SXZ^FPqTWIL_u[�PS��_utpT�TZHJV�`JILKfTWXfIw�JtUTWIw_S[�_Sd�TOPSK�TWVYK�kzI¥TWHJIL[AKZ_aMYIwV~T��uy8PSbLbw_5kzIw[ps:`JIwKfMYtJKfKZIL_u[
_SdªHJ_5k RJXfIw_uX!Iw[pd�_uXf^NP§TWIw_S[�RJXfVY`JILMETWKDkzHJ_�kzILbwbJPqMET�h!G�HJVYXfV¤ILKD[J_ePS[QPSbL_us{TW_�KftJMOHFRpXZVY`pIwMETZIw_u[pK
Iw[ TZHJV�HJVYXf`JIw[Js�^|_U`pVYbh
G�HJV©HpVYXZ`pIw[Jse^F_a`JVEbQXZVY^FPSIL[JKDtJ[\TWVEKfTWVE` Iw[�TWHJV¤bwI¥TWVEXWPqTZtJXZVqh�G¨VYK�TWK�KfV�PSXfMOHJIw[ps�d�_uX=HJVEXZ`JIL[Js

V �ªVYM~TWKcIw[ oqPSXZIL_utJKzKZI¥TWtQPqTZIw_u[pKcPq�ª_utp[J`���VShÒsJh¥y¢��VYIL[v�ªVEXZs|_u[�VE^FRJbL_5�U^|VY[\T � � &3�iy �DoqPS[pKcV~T{PSb
_u[AXZPSMYIwPSb!P§TZTWI¥TWtJ`pVYK � 	 ���iy�$lPS^|RJ��VYbLb�_u[AHpIwsuH�KfMOHJ_a_ub!`JXf_uR�_utpT�PS[p`ARJXZVEsu[QPS[JM~��XZPqTWVEK�� � ���y
��VY[J[pVY`p�]_u[�RJXfIw^|V~¦TWIw^|V©TZVYbwV~oaIwKZIL_u[ � � 	 �y �©[J`JVEXZKf_u["PS[J`�2c_ub¥T©IL[]TWHpV�bgPq� � 	3�iyªV~T{MYV~TWVEXWP\�Ïy
³
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�JtpTl[J_u[JV{_qd�TWHJVEKZV{TZVYKfTZKzPSXZVcIw[pd�_SXZ^|VY`N�\�|TWHJV©^F_a`JVYbLK�d�Xf_u^ TWHJVcHJVYXf`JIw[Js�bwILTZVYXZPqTWtJXfV¤kzHpIwMOH
TWHpVE� MYILTZVSh G�HJV�RJXf_u�JbwVE^�IwKF[J_STNkzI¥TWH�TWHJV�VE^FRpIwXZILM�PSblTZVYK�TWKYyzI¥T:IwK�kzILTZH TWHpV]TWHpVY_uXfVETWILM�PSb
^|_U`JVEbyakzHJIwMOHr`J_aVYK�[J_STz^FPSxqV�TZVYK�TOPS�JbLV�RJXZVE`JIwM~TWIL_u[JK���VE�u_S[J`]TZHJV��QPSKfIwM�MYbwPSIw^ TWHJPqTzRªVE_uRJbLV
HJVEXZ`�h�G�HJVe^F_a`JVYb¬_qd�TZHJIwKzMOHQPSRUTWVYX¤^FPSxSVEKcKfRªVEMYI��JMSyQTWVEKfTOPq�JbwV�MYbwPSIw^|K�PS��_utpTzHpVYXZ`pIw[Js|�QPSKfVY`
_u[?RJtJ�pbwIwMEbL�:P5oqPSILbgPS�pbwV©IL[pd�_uXf^NPqTZIw_u[NPS[J`rRJXZIL_uXl��VYbLIwVEd�KEh

� T	W�T	WBTVU � �[� � ��# � ��� �Y��# ���!��� ��� ���

G�HJILKcILKzPFRJXf_uRªVEXfT��?_Sd!su_a_U`JKlkzHpVYXZV�MY_u[pKZtJ^|RpTWIL_u[r�v�?_qTWHJVEXZK¤Iw[JMEXZV�PqKZVYKzTWHpV�tpTZIwbLILT��:_qd!TWHpV
su_a_U`«y�KZtJMOH�PSK�MY_S^FRJtUTWVYX�VE�atpIwRJ^|VY[\T�h�G�HJV|T��aRJILM�PSb�PS[QPSb¥�UKfIwK���VShÒsJh¥y8TZHQPqT�_Sd5$�HJ_uI	� � � �¶�©ILK
KZIL^FILbgPSXzTW_ TZHQPqT�_Sd�TWHJV�XfVYKfTWPStJXZPS[\T�RpXZ_u�JbLVY^ry¬V~�UMYVERpT�V~�URªVEMETZVY`�tUTWIwbLILT��]IwK�s\PqIw[JVE`0`pIwXZVEMETZbL�
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