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j¿Zd³±º¯{M��¾�Z^´d�Y�¾ À�ºc�yZ¯M�{Y�Z·�µuYu�ªÀ¬pc�¹ ¶¿|lc�yuW¹ i¹{�FRPSDUH� PHDQV¹FKL�VTXDUHÊ¹$129$ µyZ°��©¹vk�yu�j¿Zd³�¶§�v��µuZ d�YÎv¯M�b�Y�µ� ¾´�� µ¹z-� yu�±Y{yº¸]� zh§Y�¾�yz]�²¿Y� yuÐÒ�ÐÍ©Z�� v´d�Yu� yYz£�Z¸³M�²��ª£YvoÏÍ±M�zh§Yvo�¹ÒÎ©Z�� uº]�zh§Yvo� ¹ ¦¿� ª£Yvo� yZ§� ¶¤]Z�ÏÕ�v´d�Yu� ©Z�� Ö�ÔÒ¹ ª·Zd¯�v�yu�Î�ÏÑv³uº]�uzl¯�v�yu��aÈÀ�pc Z¸³M� zd�À]�Ô�ÑÍv�yu�v³uº]� ¶��ºd¯� n��� yu�Ó�ÐÐ �yuvYy� ¾.�WZ¿� �º�s� yu� uºs� ¾cZ�È�Y� �^´¯�¾d�Yv¸]� ±Yv´¯yZ§ÎÕ�Ò�¶¯Z³{¹y� v�yu�ÔÔ�Ôv�yu� �yº�¹z]ÑÔ�Ó¹ {yº¸]�¶¯Z´¬���v�yuÔ�ÒÑ±Zd�¹u�v�yu� v³uz§�±Yº´��ªÀ¯Z�� ¹�½Z·�©Yº�� ¶]��º]z¯� {ZÀd¯Y� zh§Yvo ¾·Z-M��l´�ÐÔ{Y�¦¿�"À·��{º¯M� {Y� ª^£� ¶§� uº]�d¯Y�²¿Y�\�§� ¶]� yuZ£�±Y{yº¸]v³v�³� {ZÀ�aYz°³�²À.³ZÀ¯ �{º¯M�{Y�ª^£�¾·Z-M��l´�ÏÑ�ÎÖyZÀ�¯��Yzp³Y�Z]ÖÒ�Ô µz°³�ª£Yvo�¹Õ±M�zh§Yvo�¹ÐÍ�{º¯M�{Y�v�]�¶§�uº]� ¶]�aYz°³�²À.³ZÀ¯ÑÖ�ÐÎyZÀ�¯��Yzp³Y�Z]�ÐÔ�Ñª£Yvo�Z]� µz°³ÎÐzh§Yvo�¹ÐÔvÀ�y��{Y�ª^£��z.³�aYz°³�²À.³ZÀ¯ �{º¯MÎÖ�ÎÐyZÀ�¯��Yzp³Y� Z]ÐÐ�Ï�{º¯M� {Y� v�]� ¹ ÏÕ�ÎÔyZÀ�¯��Yzp³Y� Z]�ÐÏ�Î{ZÀd¯Y� ª£Yvo� ¶§� uº]Ñ¹

±M�zh§YvoÎÕª£Yvo�¹ �{º¯M�{Y�ª^£��ÎÏzh§Yvo�¹ÎÖ uº]� �{º¯M� {Y� ~��Ð�ÕÓYy� ¾.�WZ¿� ±Y{yº¸]� v�yu�¹ v´d�³Yu�¾¯�¾-v³{�{Y�¾�À^��½Y�¶¬oz¯ÕÏv¤d�¯�v�yu� ¯ ¾�{º¯M� ¶¯Z³z]�½YzkY� Z]�±Z³{� ¶§�v³uº]v´³Yºc�¾¯�\�Z´¹ v³º�³�¾.�WZ¿�±Yy¹u��yYº��yZ#u�¹ µuº]�uºs�\£Yz¯ÒÓ¹ zÀ°�Y��Z���¿Z¯{M� Zl³Y� v�yuÔÍZl³Y� v�yu�v´d�³Yu�¾¯�½y¹z��¶�WZ¿�±Z³{�yu�Yy�¾�Yz-º¯Z¯�nÀp�� ½Z·�r�Z�� \�o� z]� ¾·Z-M� ±Y|À¯� ½v´]�¶¤^�� Z]�{º¯M�{Y�ª^£�¶§�v���t�¯Ò�ÏÖ±Y|À¯�±Y{yº¸]�v�yu ºs�¾·Z-M¹ [Ï�ÐÓ²À´$°·���ºd¯�¾·Z-M�v�yu�Ð�ÑÑj¿Zd³�²¿Y��{º¯M�{Y�v�]�¹ v´d�Yu��À���¾·Z-M�v�yu¶]�\Àczc�¶]��À���¹ ��ºd¯��[ºs�¾·Z-M�n���yuÏ�ÕÒ� Ï�ÎÐ¹Ó�ÎvÀ�y� v�yu��n����º�s� yu� ²À´$°· ��{º¯M� {Y� ª^£��z.³Ó�ÐÎ¹ b^h¯��z.³� v�yu�ÓÐ ¹ ¾h´s�v�yuÑ�Ò] ¹ v´d�Yu�¾ ´¯��z.³�v�yu�{Y�v� ¶]�b^h¯��z.³��{º¯MÑ�ÖÔ¶]�¾h´s��z.³�¹ v�yu�Ó� Ïv´d�Yv³�¾ ´¯��z.³� uYz�Y� {Y�¦À$À·� ¹ vÀ�y� v�yu�¹ ¾·Z-M�±Y|À¯�²À]�¶§�uYu�±Z�³��·¹&��½Z·�¶d�Z¿�²À´$°·¹ ª·Zc� �uYº��±Y|À¯� �yZ§� ¶¤]Z�� �²��½Z·zÀ�d¯� Z]��z.³Z]�aZ�È�Y�\�§��]Z´¯S�������¹ ª^£�¶¬oz¯�¹u�z·yu� ]b�Yu�uºk¹�½yYu�¾´�¯��Z^cyY �{º¯M�{Y�v��
µÁ|m���{�Ê´�WZË��Â�y��{���Â»M��Y�| ]�Á�¶^«�½ÔÌ³�½Zf�Y��©���ÉZÆ¿Z/f��Æ��½Y��ÂÆ]���´¿�Á�ÊÅZ³M�t���Ê^�¿�Á�ª¸�»�Ê¿YÁY�§µZ������z.³ ¾·Z-M �À���°k �À�� ��ºd¯ [ºs �°k �À�� ��ºd¯[ºs mº��
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½zÀ-�¶lÀd³�¹ fp]±º¯{M� {Y� µv¯M�b�v]�j¿Zd³Wi¹{��{º¯M�¶§� uYu�±Z�³±Z³M��z.³�n��� ¹ ¾·Z-M� ±Y|À¯�½Z¤cyY�f�Z]� ±Y{yº¸]uº��¾¯� ±M� {Y�¾�Z³�aÈ¨�¯� ¹ ¾.�WZ¿� µyZ]yu�¶�¿Z¤¯¶§� uYu� ±Z�³� ±Z¸k�aZ�«Z�¯� z.¿u� Z]��·¹&��²¿Y�j¿Zd³ZÀ³u� ½Z·yº�§� ¾sz]� ¶]� b^�³� Z¯� ¶�¯Zk� uYz�Y� ¾·Z-M¹ º§yÇ�aZ�«Z�¯�yu�¶§�½yº��¶]��b�Y�zc�²ÀWZ�yu�b¿Çº� ºd�º]±��ÎÑ�{Y��À]�¥yZ°³Yu�yu�zd�Z§�¹ÓÍuYz�Y�v�yu� v³uº]�yYuyºsz]�[ºs�¾·Z-M�n���{Y�ÎÒ�¶]�¶kºc� Z]�¹¶�¯Zk�uYz�Y�¹ ±Zd�¹u�±Y{yº¸]�zh§Y�aZ�È�Y��^´¯�¶§�²¿Yv³uº]�Z¸³M�Ô�ÒÑ��b�Yv³�¾°¬��½Z´^¯�²d�z-�z�³�yu�Z]s µv´·u�¶WYyY�n���²À«¹Y� �±Y{yº¸]�¶§�²¿Y¾d�Yv¸]�aZ¯v±Z³{�½{Z��v´°³Yºc�yu�½yºp¯��¤³�¹ v´d�·� Z·Zd�¹y�yu�§�±Z³M�¾°¬��¶À´]�b¿º¤c�¶¯{Ç��v³yYu�¾¿Zd�¹y�¶�¯Zk\ b�Y�z^d�¯� ¹ ¾°¬���]Z´¯� {Y��È�Y��]Z´¯�¢À¤pc�²¿Y� yu Z·�¶³Z�y� �aZ�È�Y�\�§Ï�ÏÕ±Z´§yZ§�¹ v�yu�¾d�Yv¸] Ó�ÏÐuº]� v�yu��À³u� ¢�Z´¯� z¿Z�� yu� µ{¹z¯Y�¤³� ¶]� Z¹ uº��¾¯�µyZ�Y�¾d�Yv¸]�¾³Z�y��È�Y�yu�¾�°k�½Z·�¶³Z�y�b�Yv¸]� �{º¯M� ½Z·�²°l³Y� ½vÀ¬§� �¤³� z]±Z´§yZ§¶]� ¾¨�|�� yuZ§� z°d�¯� �{º¯M� bÀ°·Y� ¹ ¾d�Yv¸]½Yz]�¾�À^��±Z¯yu�½Z·�µºÀ�� wZtcY� yu�±Z¨�|���º�suº��¾¯�vÀ§Zc�¾.�WZ¿�±Yy¹u�aÈ¨�¯�{Y�½zÀ.�À�� ] ½Z·�¢À¤pc�yu±Yº¿Zc�,³Z§�,´#�µZ.�³Yu�±Zd�yZ°À�ÎÔ� �À¨�Y�¹ ²Àcº¿�¹Z¨¿z¯M�yu�ÎÕ�{Y��À]ÑÍuYz�Y�v�yu�v³uº]�µuz§�\�§�¾�°k�½Z·�¶³Z�y�{Y�Yy�uºs�aZ�È�Y�bpc� ±Z³{� ©Yº�� uyº¯� ¶´À¯{� ²¿zd�À]� ¢À¤pc� ²¿Y� yuyu� ��º�s�²¿Y� yu� ±Y{yº¸]� {Y�b�Yv¸]� ¶³Zs���º�±Yºtd�Y� ¾§º�� uyº¯�ÔÒ��§ ¹uyº¯� yu� Z¸³M� ²¿zd° ¾^¬£�½yZ°À]�Õ��¾³¹yZ��~¿u�¹�Ö��b�Y�µuº]�{Y�¾¨¿¾^¬£�½yZ°À]� ¶]��º]z¯�½Z·�©Yº��v�yu�±uº]� ®§�ª¿Çu±Yy¹u� yu� ª¨�¯� ²¿Y� zd�À]� �º£¹� {Y� ²d�Yv³� �È�Y¾.�WZ¿�±Yy¹u� ²¿Y� {Y� ª^£� ¶]� b^�³��b�Y��²¿Y� yu¾^¬£�½yZ°À]� {¹z]� uyº¯� yu� ±Y{yº¸]� �È�Y�¢À¤pcÕ�ÐÓb¿yY¹Z³¹º¨�Ç¹�½Z·�¾�yz]� ¶lÀd³� ¶]Z�¯� ¶§� uº]� v�yu

b�Y�¾dÀ�º¨¿|¨¯�yu�uYv�c�¶]�¾³¹yZ��¿u�aÇYº��mz�½Yz]� ¾¿Zd�¹y� ¶�¯Zk� ±Z³{� ½ZÀo� ¹ z�� ªÀ«u� ¶]� ®§b�Y�¾�´k�aÈ¨�¯�uyº¯�yu�ayº�¯�©Z���¾-v³{�±Yºtd�Y�¾§º��¶«Z�¯�µ{¹z¯Y�¶¨´¿Y�¶]�¶kºc�Z]Yy�±Z³{�{Y�¾°À³�{Y��À]²��yu�ÑÒ®·�¶]�zcÇZ]�¹ ¾.«Z��{Y��À]�Z¸³M� �±Z³{�¾-v³{�¶]�vÀ¯Y��¿Y|�Y�Z]�|À³�¹ u|¿y�¾¯bÀ°·Y��v³z]�¾¯�z�]���¤¯�²¿YyuYyuºsz°��±Yy¹u�º��¦¿b�Y�{Ç�±Z³{�Z°c�½Yz]�uyº¯�²¿Y�yu��¯Zk��{º¯M�
aYuZ¸´�À�uº��¾¯�¶WYyY�¾¿Z·uZ¸´�À���¾�yz]�²¿Y�j¿Zd³�¶]�¶kºc�Z]� Î�b^£Yz¯� ½Yz]� ¾cZ³Z¨¯Y �¾-v³{� ¶]� vÀ¯Y��¿Y|�Y� Z]|§Yz¯� yu� ¶§� ¾cZ¯vs� yZ´§� yu� ¶�ºWZ¿� ±Z³{� ¾d�Yv¸]±ºÀ�Z´À�§Y¹� �½y¹yZ]�©zd´§� �µuYº³Zs�®À�´c�ªh¯�b�Yv¸]¹���uº��¶d�z-�z�³�yu��uº��¾¯�¶WYyY� Ï�z¿Z��¹ ¾d�Yv¸]�½ÇZ]�µuy�±ÇºX�¯�yu�bÀ�Z�o�uZl¿Y�zÀ��¹ ¾d«¹u�½Z·�±Z¯{Z�½uZ�d£Y�yZ]��¿Y|�Y�uyº¯yu�¾d«¹uuy¹M�¾¯�uyY¹��Z°dkY�z]�±Yv´°«Z��¾d�Yv¸]�½Z·{ZÀ³�¶§� Ð�±Yv´°«Z�� {Y�b^£Yz¯�bÀ°·Y� uyº¯� yu�±Z³YuyZ§� ¶Àkºc���º��bpc�½Z��Y�z¿Z��v´³Z°·� Ñ�½Z·�¶¯Z³z]� Z]� ¾�°k� ½Z·�¶³Z�y� ½Z·�¶¯Z³z]� ¢À ¬c�¶]� ¶kºc� Z]�¾d�Yv¸]� ±Z��td¯���ºc�b�Yv¸]��{º¯M¶�WZ¿�±Z³{�¾�{º¯M�½Z·{ZÀ³� Ò�b¯vs� ²°�� ¾�{º¯M� ½Z·�µy¹u� ½Yz]� ½|¿y�¶¯Z³z]�¶�WZ¿�±Z³{�¹ ±Yv´°«Z��aÈ¨�¯�uyº¯�yu�¾d�Yv¸]�±Z´§yZ§Ó�½yY|-z]�¶«uZ^¯�½Yz]� ¾kyZs� ¹ ¾¬sYu� ½Z·��¿Z°·��y� ½Yz]� ±Yz.¿u� ½Z·�¶]zlc� {Y� µuZ d�Y� ¹ aZ�È�Y±Yv´°«Z��aÈ¨�¯� Ô�Z·�¦À´À¬§�~À�Zc�b�Yv¸]|§Yz¯yu�¾.�WZ¿��º�t¯�½� Õ�¹ ±Z§uº§�²À]� yu� ±Yv´°«Z�� ¶]� YzdoY� ±uz§� ¶´¿uZ¸³�±Z³Yºkº³� Ö�²¿Y�yu�±Z³{�©Z�d�Y�¹ ¾�Z°dkY�½Z·�bÀ«Z���{Y�b¿Z°o��¤³�½Z ¿Y�½Yz]�\�Z´¯�bÀ�£º¯�¹ b�z��uZl¿Y�¹ ±Yy¹u¶�¯Zk�yu�Z¸³M�
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�]Z´Î̄�Yz]u� �}¹z]� º.«º�� �~¿z·� �±ZÀ°§Z¯�.�À�¹ ½zÀ ±Yºtd�Y� ¾§º�� ±Z¯yu�¶°kzc�¾�À �� �¹z���±Yz¸c �z��½uZ^��aYyZ�d³YÎÐÕÎ�
��:DQJR� (�5HVHDUFK� RQ� WKH�0HQRSDXVH�3URJUHVVLQ�5HSURGXFWLYH�+HDOWK��5HVHDUFK������������������ Ð�b³¹Z�¯� �¾¨�|���{º¯M� ¹ ±Z¯yu� �b�Yv¸]�ayY{¹�sZ��b¯È��¹ bÀ�°k�½Z°À��½yZ¨°·�Z]�b¯È�½Z¸� ¾dÀ�°k�'HPRJUDSKLF� +HDOWK� 6XUYH\��'+6�±Yz¸c� �¾¨�|���{º¯M¹�±Z¯yu�b�Yv¸]�ayY{¹�aYyZ�d³YÎÐÔÖ� Ñ�|À.³Yz¸¯� �¾°cZo� �Z�yv°p¯� �±ZÀ£uZ��uZ°³� ¾.�WZ¿ ��±Yz.´�¹y�aYyZ�d³Y��±Yz¸c��¾-v´«Z]ÎÐÔÓ�
��$EHUQLW\ .�� 3UHSDULQJ� IRU� ZKDW� WR� ([SHUW� 3URRI�&DUH�0RWKHU�&KLOG��0HQRSDXVH��������������������6RZHUV 0DU\IUDP 5�� 0HQRSDXVH�� LWV� (SLGHPLRORJ\��:RPHQ¶V�+HDOWK������������� Ô�}¹uz��±ZÀ]Yzp¯�¾.�WZ¿� ¶]� ²¿º³� �z.³��±Z¸ �Y YyZ�d³Ya�±Z¸ �Y�¾¨�|��º¬��µZ.�³Yu�ÎÐÔÖ� Õ�z��Y� �¾d°�³�±Yºtd�Y� ¾§º���±z£� �º¯Zs� ¾¯vÀ�Y x�Y�½ZÀ³u¶¿ÎÐÕÐ� �uYuzs�¹u�©Z����Î� Ö�²¿¹z�� �½uYz ³Y� �¶³Y{z���\�Zd�-��aÇZ¤¯� ¶�º°l¯ ½v´°«Z��½v´°«Z��\�� ¹ aZÀ¬§�±Yz¸c�µ¹z-�aYyZ�d³Y �yZ§º¨À³�±Yº³Z]ÎÐÔÖ�
���1DWLRQDO�,QVWLWXWH�RI�+HDOWK �2VWHRSRURVLV �:KDWLV�LW�"�2IILFH�RI +HDOWK 3URPRWLRQ���������������

���.LP� +��6R\� 0D\� 5HGXFH� 5LVN� RI� $O]KHLPHU�$IWHU� 0HQRSDXV´� :DUQHU� %RRNV�� KWWS���ZZZ��0HQRSDXVH�RUJ��+WPO������� ÎÏ�Yz]u� �}¹z]� º.«º�� �~¿z·� �±ZÀ°§Z¯��¹ ½zÀ.�À� ±Yºtd�Y� ¾§º�� ±Z¯yu�¶°kzc�¾�À �� �¹z���±Yz¸c �z��½uZ^��aYyZ�d³YÎÐÕÎ� ÎÐ�z¸#º´¯� �¾´�p¯�^¯b�Yv¸]� �{º¯M� ¾³Z��±Yz¸c �½yº¸��aYyZ�d³YÎÐÔÒ�
���/DUFRR� 6$� �3ROLW� ')�� :RPHQ¶V� .QRZOHGJH�DERXW�WKH�0HQRSDXVH��1XUVLQJ�5HVHDUFK���������������.DVWHU� $�&KDJH� RI� /LIH� $QWLFLSDWLRQ�� $WWLWXGH�DQG� ([SHULHQFHV� $PRQJ� 0LGGOH�$JH� :RPHQ��+HDOWK�&DUH����������������������$YLV� 1(�� 0&� .LQOD\� $QDO\VLV� RI� :RPHQ¶V�$WWLWXGH 7RZDUG WKH� 0HQRSDXVH�� 5HVXOWV� IURP�0DVVDFKXVHWWV� :RPHQ¶V� +HDOWKLHU� 0DWHUQLWLHV���������������������3DQ� +$� :8�� +68� &LDR�� 7KH� SHUFHSWLRQ� RI�0HQRSDXVH� $PRQJ� :RPHQ� LQ� 7DLZDQ�� 0DWXULWDV����� ����������������8WLDQ� :� 6FKLHII�� 1$06� *8//23� 6XUYH\� RQ�:RPHQ¶V� .QRZOHGJH� ,QIRUPDWLRQ� 6RXUFH� DQG�$WWLWXGH�WR�0HQRSDXVH�DQG�+57��0HQRSDXVH����������������
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