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CEDGFHF4I�JLKMDMNMOMP�FRQMKMDMSGJMTLCEDGC�JMI	FHUVF?DXW�YZTVNMOMP�F\[�DM]=KGUVF=^`_baVT-c-DGJMC�deSMTVO-dLJLDMI�SMKMDMOMfMDMSGUgDGJMI�KMDMKhT+i
aZU+OMD-djDkQ-TVOGC�JLKMl-QMfMD-dnmoI�pGC�JMI�YZd`^Hq2UVC	C�FHUVJLKMDMaZU+rsJMC�dtKhI�u DGF4Pv[�DM]=KhTVaZU+OMD-djW�YZTVNMOMP=wj[�DM]=KhTVaG^x JMc-I�YLyVOMPAIsKGU�z�c-I�YLP{SMTLCEa�dZ|�I�OMP}C�JMU+OhcLU+KhJMUVF\~s�b�gD�� x �b���+�M���L� i � B ^ x SMDGCEPAaZU+rsJMC�d�QZYLr%NMI�aVPAI
Dhc-I�DoOMI�Q-T-JMTVKMP=weQMKMDMSGJMTZU+OGU	YLDGJLDMNMI�CEQMDLwoUVJMU+Q��-a�JMTZF\NMDGC�YZI�CEDZYZTVaVTVpeUVJMU+QMDoOGU7TLCEOMTVaVIsKGUVCESMKhI�c-IEi
YZI�OMOMP=w�aVPANMDGC�YZI�OMDMp�^��=dLJLPAp;KGU�z�c-I�Y�SMKhI�cLC�JMU+a�YZd-I�J�C�TLW-TVp7QMKGUVJLQ-T-I=aVaVI�c-I�OMDMIba JMI�TVKMDMrRSMT-JMTVNMOMP=w
[�DM]=KhTVaG^ � JMTVDGF4TLC�JLy�CEDZYZTVaVTVp7UVJMU+QMD;Cbl-NMI�JMTZFtJMI�wLOMT�YZTV�VDMNMI�CEQMDLw7c-TLC�JLDMu I�OMDMp7D;U-c-I�QMaZUVJLOGU�d�c+YLDLi
OGU;QZYLr%NGU;CEDGFHF4I�JLKMDMNMOMTVpXQMKMDMSGJMTLCEDGC�JMI	F4P �GSMT+z	aVT�YZd-r�|�U�d7SMKhT-JLDMaVTLC�JMT�dLJLy;SMT-c-TLWVOMTVp�UVJMU+Q-IV�LKGUVC�i
C�FHUVJLKMDMaZU+rsJMC�dXa�[�I�C�JMTZF}KGU�z�c-I�YZIV^ x SMDGC�U+OMDMI;l-OMDMaVI�K`C�U	YLyVOMTV�ZToF4I�JMT-cLU�KGUVC�[�DMKhI�OMD-dtQZYLr%NMI�aVTV�ZT
SMKhTLC�JLKGU+OGC�JLaZU�SMKMD�TV�VKGU+OMDMNMI�OMDMD;KGU�z	K-dMc-OMTLC�JLD�C�I�QMKhI�JLOMTV�ZT QZYLr%NGU�SMKMDMaVT-c-DGJMC�d�a�C�I�c-yZF4TZFtKGU�z�c-IEi
YZIV^M_bTLCEyZF4TVp�KGU�z�c-I�YeSMTLCEa�dZ|�I�OoTLWLCEl-u�c-I�OMDMr�UVCEDGFHF4I�JLKMDMNMOMP=w�QMKMDMSGJMTLCEDGC�JMI	F=^ x C�TLW-T-I�aVOMDGFHU+OMDMI
l-c-I�YZd-I�JMC�d;aVTVSMKhTLCEl;SMKGU+QGJLDMNMI�CEQ-TVpoQMKMDMSGJMTLC�JMTVpMQ-TLC�JLDo�%�L���MU7JMU+QMu I�CESMI�fMDGU	YLyVOMTVpeF4I�JMT-c-DMQ-I�aVP=i
W-TVKGUgc-I�YLDGJMI�YZI�p�F4T-c-l+YZd`�MDLz	aVI�C�JLOMTVp�SMT-coOGU�z	aZU+OMDMI	FR��KGU�z�WZU	YMU+OGCEDMKhTVaZU+OMOMTVpo�%�L�%�E^`�AI�a�dLJLPAp�KGU�z�i
c-I�Ysd-a�YZd-I�JMC�dsaVaVI�c-I�OMDMI	F�asJMI�wLOMT�YZTV�VDMr�w-��[ i�]=l-OMQMfMDMp�^���U+I�JMC�d TVSMDGC�U+OMDMI�[�DMKhTVQ-T%KGUVCESMKhTLC�JLKGU+OMI�OLi
OMP=w OGUASMKGU+QGJLDMQ-IbU	YL�ZTVKMDGJMF4TVaA�X~ � ���X~��L���X~ � ���A���2�2�X~���C�JMU+OhcLU+KhJMTVa%�L�s��D�� x �b� qX� � ^ �V� i B � ^
�AI�C�dLJLPApgKGU�z�c-I�Y;SMTLCEa�dZ|�I�O�fMDM]=KhTVaVTVpgSMT-c-SMDGCEDgDoC�T-c-I�KMu DGJ;TVSMDGC�U+OMDMI%TLW+|�I�p�Q-TVOMfMI�SMfMDMDgfMDM]=KhT+i
aVTVpoSMT-c-SMDGCED��GC�JMU+OhcLU+KhJMTVa;~��M�eD�� x �b� q?� � ^ �	  i B � ^
�-YMU+aZU������bSMTLCEa�dZ|�I�OGU�DLz�YZT�u I�OMDMr¡F4I�JMT-c-T�YZTV�VDMDel-SMKGU+a�YZI�OMD-d�QZYLr%NGUVF4Dg¢£T-c-OMTVpoDLz TLCEOMTVaVOMP=w

z�U-cLU�N�SMKGU+QGJLDMNMI�CEQ-TVp�QMKMDMSGJMTV�VKGU+]2DMD�^¥¤Az�YZT�u I�OMDMI T�wLaZUVJLPAaZU+I�JoF4OMT�u I�C�JLaVT�KGU�z�YLDMNMOMP=w�UVCESMI�QGJMTVa
SMKhTLW�YZI	F4P �ZOGU�NMDMOGU�d7C��ZI�OMI�KGU+fMDMD��ZKGUVCESMKhI�c-I�YZI�OMD-d`�VSMKhTVaVI�KMQMD��ZDGCESMT�YLy+z�TVaZU+OMD-d`��TLWVOMTVa�YZI�OMD-d�D�wLKGU�i
OMI�OMD-dgQZYLr%NMI�p�CEDGFHF4I�JLKMDMNMOMP=woQMKMDMSGJMTLCEDGC�JMI	FkDez�U+QGU+OMNMDMaZU�d7KGUVCESMKhI�c-I�YZI�OMDMI	F�QZYLr%NMI�p�c+YZdgUVCEDGF¦i
F4I�JLKMDMNMOMP=woQMKMDMSGJMTLCEDGC�JMI	F=^
�-YMU+aZU7��§�C�T-c-I�KMu DGJ�DLz�YZT�u I�OMDMIsDhc-I�D�KGU�z�c-I�YZI�OMD-deC�I�QMKhI�JMUM^ x SMDGCEPAaZU+rsJMC�dgQZYMUVC	CEDMNMI�CEQMDMI�C�wZIEi

F4P©¨HY-�	QZYLD��GªRUVF4DMKGU;DXC�wZI	F4P¡OGU;TLCEOMTVaVI�Q-T-c-TVagq�DhcLU�i � T�YZTZF4TVOGUM^-q2UVC	C�FHUVJLKMDMaZU+rsJMC�dgOMI�Q-T-JMTVKMPAI
SMKGU+QGJLDMNMI�CEQMDMI SMKMDZYZT�u I�OMD-d`^
_?�-YMU+aVI%§�KGUVC	C�FHUVJLKMDMaZU+rsJMC�d;SMKhT-JMTVQ-T�YLP{U+OMTVOMDGF4OMP=wt«¬OMI�T-JMC�YZI�u DMaZU+I	F4P=wG­4SZYMUVJMI�u I�p��-U7JMU+QLi

u Is��YZI�QGJLKhTVOMOMPAI F4DMQMKhTVSZYMUVJMI�u OMPAI C�wZI	F4P}OGU;SMKMDGF4I�KhI�CEDGC�JMI	F?�H®�¯-°j±V²�³�D���´¶µE²�±Z��´ ·Z¸	^
_¹�-YMU+aVI�§%��DLz�YMU+�ZU+I�JMC�dtF4I�JMT-c�c-I�SMTVOMDMKhTVaZU+OMD-dXQZYLr%NMI�p�^¦��KMDMaVT-c-DGJMC�djTLW+|�I�I�TVSMDGC�U+OMDMI�QMKMDLi

SGJMTZU	YL�ZTVKMDGJMFHU;�-º-´ »L¼�®Vµ�º`�MC�JMU+OhcLU+KhJMU;�2�b�`�LSMKhT-I�QGJMTVae½2¾ ´ »M»h¿�²�DX½b®+»GÀ�¸�±V·M¿V^Á U+QgTLW-I�CESMI�NMDGJLy7SGU+KMDGJMI�JLOMPApol-KhTVaVI�OMyG�Zl-NMDGJLPAaZU�d;SMKhT-JLDMaVTVKhI�NMDMaVPAI�JLKhI�W-TVaZU+OMD-d;OGU+fMDMTVOGU	YLy+i
OMTVp�D�Q-TZFHF4I�KMNMI�CEQ-TVp�W-IEz�TVSGUVCEOMTLC�JLDhÂ�_��-YMU+aVI §%���=TVSMDGCEPAaZU+I�JMC�dgaVT+z�F4T�u OMPApoSMT-cZwZT-ceQ�KhIE[�I�OMDMr
��JMTVpoSMKhTLW�YZI	F4P ^Á KMDMSGJMTV�VKGU+]2D-dnOMI�C�JMTVDGJ\OGUjF4I�C�JMIV^�Ã�TVaVPAIoQMKMDMSGJMTV�VKGU+]2DMNMI�CEQMDMI�Dhc-I�D�¢ÄQMKMDMSGJMTV�VKGU+]2D-d\C
aVKhI	F4I�OMOMP�F}«¬l-cLU+KhI�OMDMIsOGU�SMTLC�YZI�c-OMI	F\C�YZTV�ZI�­HKGUVCEQMKMP�JLDMI	F�DoQMaZU+OGJMTVaZU�d7QMKMDMSGJMTV�VKGU+]2D-d�TVSMDGCEPAaZU�i
rsJMC�dgag�-YMU+aVIs§%������^
�-YMU+aZUe��ÅvSMTLCEa�dZ|�I�OGUoU�lLJMI�OGJLDM]2DMQGU+fMDMD�^¦_©SMI�KMaVTZF}DnaZJMTVKhTZF}KGU�z�c-I�YMU�wXDLz�YMU+�ZU+rsJMC�dXF4I�JMT-c-P

U�lLJMI�OGJLDM]2DMQGU+fMDMDoOGU�TLCEOMTVaVIsSMKMDGF4I�OMI�OMD-dgSGU+KhT�YZI�pgDoWVDMTZF4I�JLKMDMNMI�CEQMDLweDLz�F4I�KhI�OMDMp�^M_{JLKhI�JLyVI	Fn¢
QMKMDMSGJMTV�VKGU+]2DMNMI�CEQMDMI F4I�JMT-c-P�U�lLJMI�OGJLDM]2DMQGU+fMDMDoa7Q-TZF4SMyVrsJMI�KMOMP=weC�I�JZdZw¥^-Æ%I�JLaVI�KhJLPApoKGU�z�c-I�YgSMT+i
CEa�dZ|�I�O�U+OGU	YLDLz	lsQMKMDMSGJMTV�VKGU+]2DMNMI�CEQMDLw�SMKhT-JMTVQ-T�YZTVaG^�Ç=�%ÈAi¬YZTV�VDMQGU2¢ÉF4I�JMT-c ]�TVKGFHU	YLyVOMTV�ZT%U+OGU	YLDLz�U
SMKhT-JMTVQ-T�YZTVa�¢ÊTVSMDGCEPAaZU+I�JMC�d�a�S-dLJMTZF}KGU�z�c-I�YZIV^ x SMDGC�U+OMDMI7[�DMKhTVQ-ToSMKMDGF4I�O-d-I	F4TV�ZT�OGUoSMKGU+QGJLDMQ-I
SMKhT-JMTVQ-T�YMU7U�lLJMI�OGJLDM]2DMQGU+fMDMD�Ë�¿�²�Ìh¿�²�±ZÀbSMKMDMaVT-c-DGJMC�dga7[�I�C�JMTZF\KGU�z�c-I�YZIV^
�ATVQGU�z�UVJMI�YLyZC�JLaVT�SMKMDMOGU-c+YZI�u OMTLC�JLD�¢ÍaZU+u OGU�doSMKGU+QGJLDMNMI�CEQGU�d�z�U-cLU�NGUM^`_©�-YMU+aVI�ÅÎcLU+I�JMC�d�SMT+i

C�YZI�c-TVaZUVJMI�YLyVOMT-I�DLz�YZT�u I�OMDMI�F4I�JMT-c-TVa�c-TVQGU�z�UVJMI�YLyZC�JLaZU;SMKMDMOGU-c+YZI�u OMTLC�JLD�SMKMDtT-JLQGU�z�I�T-JLSMKGU+aVDGJMIEi
YZdGÏ�SMT�YLl-NGUVJMI�YZd7T-JeKGU+OMI�I SMI�KhI�cLU+OMOMP=whÏ�SMKMDMO-dLJLP=woC�T-TLW+|�I�OMDMp�^
_¡��KMDZYZT�u I�OMDMD�SMKMDMaVT-cVdLJMC�d�C	CEP2YLQMDXOGUgKGU�z�YLDMNMOMPAI�QMKMDMSGJMTV�VKGU+]2DMNMI�CEQMDMI7DGC�JMTVNMOMDMQMDtae��·Z¸�¿�²�i

·M¿E¸	^ Ð
aZJMTVKtC�W�YMU+�ZT-cLU+KMOMTLC�JLyVr©SMKMDGF4I�JXaZC�I�SMKhI�c+YZT�u I�OMD-deDXz�UVF4I�NGU+OMD-doSMToQMOMDM�ZIVÑhDLwXC�YZI�c-l-I�J�OGU�i

SMKGU+a�YZdLJLy7SMT�U-c-KhI�CEl`Ò¦Ó�Ô-Õ�Ö�×�ØLÙ=ÚÛÚÛÜ Ý�Þ ×�ßL^
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