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¶dtÀ.³Yz]'*uº��¾¯�b³Yyº�z��zÀ�¯�(¿zpc�¾��yu��ÎÓ�� ¿Zd³� ¢]Z�¯� �t]� ²¿Y� ¶d�Z¿{Y� z.¿u� ¾sz]� ¾�yz]� j±uz§�¾¸c� ©Z^³u� ¶]� v³Y�µuYu� ±Z�³� ¶)� b�Y� ±Yz.�·¹&�{Y��°)º�À·1(¾d���(¿%z³yuMyº³�zÀ�¯�\¿ztc� Z¿�¹yu�½zÀÀ�c�¶³º-�"À·/73�(À³Zdc�(¿zpc� Z]� µv�� uZl¿Y� �º·�¾]�aZ³YºÀo� yu�ÎÖ�b)zo�©Zo�yu�yZÀ�·�¹�ÏÍ� uº��¾°³� µv·Z�¯�µ¹È��¶])UL]]HO±YyZ*°·� ¹²¿Y� z] ¶)�v³Y�µvÀ¤�1(uZl¿Y�½Yz]�/73yu�'*ayº��¶]�LQ� YLYRb�À³�{Ç��Ó��¶§�b -�±Yºc�¾¯�¶d�Z¿�²¿Y�¶Àkºc�yu /73¹1(//3¾��Z´À��½Z·�®�À³Z*¯� ¹ uZ¿{� ¶]Z�c�yu� LZ¤«Y� ½Yz]� ¾)zd�¯'*¶]�\Àczc� ²¿Y� ¶]� ¹ v³yYu�v´´§�¾¯�ª°��®·�aY{Yº¯�¶]�¹ (¿%z´À��ayº��Ö¹ÏÔ�� Yz]Z´](À³Zdc�(¿zpc�(¿� ¶)� b�À³� yZ�d³Y� {Y� y¹u� �²¿[ZÀ�� yu�v³Yºd]� ��·¹&��²¿Y� yu�(¿zpc�v´³Z¯�v´°cyv£/&¾¿Z¸´c�¶]�¹ µv��z)w�'zd�¯�yZ§�¹ {Z��µYy�{Y��/73 v´§� uZl¿Y� Yy��¶À�z�� ²¿Y� vÀ¿Pc� yu)UH\¹6WUDXEH µv³zÀ-�z-yZ¸º¯ yº�oyu�v³Y�¶d�³Yºc��(¿�Z]��(¿%z³yuM� (À³Zdc�(¿zpc�½º£�/73yu� Yy�'*¾¿Yzp���º¯� v´´§� uZl¿Y� b)zo� ©Zo� yu� yZÀ�·�ÏÕ��¶]� v¿Z^³� ¶d^«Y¾�À^��bÀ«Z����xo�{Y�~��¶)�b�Yu�yZ�d³Y�¾-uZ�/&�²¿Y�(¿zpc�{Y�ª�Zo�j¿Zd³�~*�� �±M�±uz§�©Z��zÀ�� Z]v¿M�b�v]�¶d�·�¹ v¿v��(¿zpc��Èsz]�uº��¾¯�¶d - uZo/&¿Y�bÀ«Z���(À³ºc��¿Y|�Y�¾do� �bÀ°·Y� ¶d�·�²½Z·�©º¬��r�Z��av¯{Yyu��¿Y|�Y�½Z¤«Y�yu�¾³Yv´#'* uyYv³�yYvÀ]�aZ³YºÀo�yu�ÎÏ��µ¹È��¶]+DUOH\±YyZ*°·�¹ Zc�½Z·�b�¬�� ¶)�v³Y�µuz§��yY|-ÐÍz]Yz]�1(yu�'*z¿uZ¤¯�¾do�¹ b�Y�¶ÀoZ³�²¿Y�½Z·�~�Z´À��b¿º¤c�¶]�yuZ£ÐZc�Ób�Y� µuº]�zÀgPc�¾]�¶¿Z��z]Yz]��ÏÖ��{Y�z.¿u�¾�t] �¿Z¯{M�j¿Zd³Ï±uz§�©Z��zÀ��©Z^³u�¶]�¶)�uYu�±Z�³�/&� yu��·Z)��(À³Zdc�aZ*¿zpc�{Y��À�/73¢¿Z£u�yu��¤�� ÓÍ¹ÎÏÍ¹ ª°��ªÀ�³Zd��¶´¯Yu�yu�Z¸´c�¹ (¿zpc�{Y�~��¾��Z´À�� ~�� ¾*¿zpc� ªÀ�³Zd�� \À�� yu� zÀÀ�c� ±¹v]uº��¾¯� µv·Z�¯�{Y��t]�²¿Y� yu� µv¯M�b�u� ¶]� j¿Zd³¶)�b�Y�±Yz.�·¹&��¾sz]�½Z·�¶d�Z¿�Z]�¢]Z�¯�>È¯Z)�¶�«Z�¯

{Y��°)º�À·�±uz§�¾¸c� Z]1(z�³� {Y�¾c¹Z c� ¶³º-�"À·� �� ±Y|À¯/73�uyYv³�uºk¹�v·Z��µ¹z-�¹ aZ³YºÀo�²¿Y�²À]�b�Y�zc��¿z��yZÀ�]�µv��¾¸c�aZ³YºÀo�yu�±M��·Z)�¾«¹uº��¾¯��xo�Zl³Yz��¹�Ö�ÎÖ¹ÏÍ��uz)yZ)�b�Y�²*°¯ �À^�½Z·�±¹yº³�bÀ«Z��� �}ºX«¹z��}º)º«�¾'*yu� Yy� (¿zpc�¶]�r�Z�33½Z·�©º¬��¶§�±M� Z¿�¹ v·u��¿Y|�Y�{Y�¾d�Z¿yu�½Z·�½u¹y¹�yº�o�yu�½Y�¶³Yv³u�j´*��¾«º³Yz-/&¾��Z´À�� ½z¿x��ª*�� ¶)� v³zÀ-� yYz£� ¾dÀ��¹� yu�v¿M�uºkº]�Z¸³M�yu�½yYv¿Z��¹ µv´¿Y|��zh)Yvo�¶]�¶kºc�Z] ¹vÀ«�zgY�±Z¯{av¯�¶]�²ÀWZ)ÓÍ¶¤À£u��ÏÓ�b¿º¤c��·Z)��bÀ«Z���¶)�¶d�z-�ayº��¾¯Z.´·�¾��Z´À�/&b«Zo�¶]� b�Y� ¶d�-{Z]� ¾�À^��zgY� yº�o� yu� >ÇZ°doY� �²¿Yz]Z´]¶)�b�Y�µuYu�qy��°)º�À·�yu�¾guYºo��²ÀWZ)¹vÀ«�½yZ¸¯Z]� ¾«º³Yz-� ½Z·�©º¬�� ½z¿x��(¿zpc� �·Z)� ±M� ¶lÀd³²¿Y�¹ b�Y�µuº]�±Z¯{�b�x-b�Y¹z��\kº¯�uºs�v´¿Yz�� ¶´¯Yu� �¿z�36b�Y� µv�� ²ÀWZ)¹vÀ«� µ¹z-� yu��¹ {Z� ��ºc� ¶)� ½uZ¸´�À�� ½Z·yZ)1(½Z·�~�Z´À�� yu� v³º��¾¯�¶d�z-� yZ)� ¶]��°)º�À·�±ºÀ�Y|¿yÈ�u�¶¬°k� {Yµv³zÀ-� ¢¿z�� {Y�av¯�¾³Çº�� ¹ ��ºd¯�²À´$°·� ¹ yZ¸¯���y�ª°�1(¾��Z´À��~��½Z·�±¹yº³�z]����Ó¹ÐÍ� v´´§�½yZ¿�Z·�¶d�Z¿�²¿Y�¶Àkºc�yu�Yy�Z¯�v´³Yºc�¾¯�z.¿u�¶d*³ �·Z)�¶)�b�Y�±M/73`´¯Yu�yu�Z¸´c�¶�«Z�¯�²¿Y�yu�36 \À��¹ v�� µv¿u3(363yZ#u�¾¿Yvd]Y�b¿º¤c�©Z^³u�¶]�b�Y� µv�³� ½zÀÀ�c� "À·�¾sz]� j¿Zd³� Z]� ¶d�Z¿� ²¿Y¶´¯Yu�±uz¨³�zÀÀ�c�z]�¾´^¯�Z·��·¹&�36\À��¹3(363 · ¶](¿%z³yuMyº³�®d�À��½yZ*d�u�{Y�~��¹ z.¿v*¿�µYz°b�Y� ¢^�´¯�½Z¤«Y� {Y� ~�� ¶)� µv�� �yY|-/73Z]� (¿zpc/&{yº�ºd³º¿M� �1(Z]� Z¿�¹ ½Y�¶³Yv³u�j´*�� yu� uz]yZ)1(½Z·�b�À³º-M�¹��¾d�Z]�Z°o�yu�(¿%z³yuM� ��°)º�À·�½Z·��z]�½¹Zo/73ªÀ�³Zd�� ¶´¯Yu� yu� Z¸´c� uº��¾¯� uZl¿Y� ª°��Ö�ÐÍ¹ÐÎ��²À´$°·5RELQVRQ¹ 5DFLQH±uz§� ¾¸c� Z]� ¶)� v³Y�µuz§� µv·Z�¯�'*{Y� Z.´·u¹{��·Z)� �²¿z ³�¾�Yyº³/73¶´¯Yu� yu� Z¸´c�36 uº��¾¯� uZl¿Y�ÏÍ��¶)� uyYu� uºk¹� ©Z°doY� ²¿Y1(yu�
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¶ÀoZ³'*½z¿x��ª*��¾��Z´À��~��½Z·�¶^´k�z]�zd�À]�v�Z]�¶d�Yu�zÀgPc�d -�¶¿z�³�²¿Y�vÀ¿Pc�yu�µv��¶1(>Zcv°��¾��Z´À��½Z·�½u¹y¹� ¶]� ©º¬��¾·u�r�Z���¿Y|�Y�f�Z]uº��¾¯�ÎÒ��¶)�¶d�Z¿�²¿Y�¶]�¶kºc�Z]�²À´$°·1(i¹u|¯� ±v�3(363yYz£� zÀgPc�bpc� Yy�ª°��ªÀ�³Zd��vÀ«ºc� ¹¶]� Yy� Z·�©º¬�� {Y�½zd�À]� uYv�c�\Àczc�²¿Y� ¶]� ¹ v·u�¾¯v³Z�y�¾¯�(¿zpc�¶³Zd�M�ÐÍ�Å@ÇZ°doY� ��xo/&µ¹È�±ZÀ¯� ¾.´·Z°·� �½z¿x��(¿zpc� Z.´·u¹{� �·Z)� z]3(363¶lÀd³� yu� ¹ µu{�®·z]� Yy�ª°��ªÀ�³Zd��vÀ«ºc� ¹½Z·�½u¹y¹�¶]�¾«º³Yz-�½Z¸«º¬��¾·u�r�Z���·Z)�\^�uº��¾¯� ¾��Z´À���¿Z¯{M� j¿Zd³Ð¶)� uYu� ±Z�³� ½{Z��©Z��zÀ�/&~³Z)z�� Z]�½Z·�(¿zpc�uz]yZ)�{Y�~�� ^À��z]�ÇZ]½Z·z33z]�½zÀgPc� �/73¶ÀoZ³�yu�µv��uZl¿Y� '*b�Y� ¶d�Yv³��>Yz·Z�� ¶)�b�Y� ±M� z.³ZÀ]� ¶d�Z¿� ²¿Y(¿%z³yuMyº³�½Z·�±¹yº³/&yu� Yy� uºs�¾«Z°doY��¤³� ª¿v�c� ¹ ®À�´c/73(À³Zdc�(¿zpc� uz]yZ)� Z.´·� Z¸´c� v´´§�¾¯� Z ¿Y�²¿Y�¾³¹yº³�bÀ«Z���v�y�¾¯�z�³�¶]� �²¿Yz]Z´]{Y�~��¶d�·½Z¤«Y/73½y¹z��±M�½Z¤]�¹ � o�½Yz]�� v�Z^³�

z�³� ¶]� zÀsY� ¾�yz]�½Z·�¶d�Z¿� ¶]� ¶kºc� Z]� ¹ ¶°cZs� yu¾�� yu� ¶)�}ºX«¹z��}º)º«�¾�À^��bÀ«Z��� ¶)�v�y�¾¯¶¿Z�� bÀ«Z��� z]� uº��¾¯� �xo� ±M� ½{Z��©Z��zÀ�zÀgPc�¾]� ½Y�¶³Yv³u� j´*�� Z]�b³Yyº�z�� zÀ�¯� ½Z·�~�Z´À�b�Y�½Z·�½u¹y¹� µ¹È�� ¶](¿%z³yuMyº³�/&¶]� ½Z¤«Y�½Yz]��°)º�À·/73½y¹z�� Z·�~�Z´À��²¿Y� yu�v´´§�¾¯�½zÀ-º¬k�±M� Z.´·u¹{��·Z)� {Y� Z¸´c�¹ v´d�À³� ½{Z��©Z��zÀ��¶)�²¿Y�¶]�¶kºc�Z]/&uZl¿Y�{Y�~���/73½Z·�½u¹y¹�¶)�v�y�¾¯�z�´]��uyYv³�±M�½Z¤]�z]�½zÀgPc�|À³¾³¹yº³/&®À�´c� >ÇZ°doY� �°)º�À·� ¶]�¾guYºo� µv´´§�¶]�¹ v´·u�¾¯�qy�(À³Zdc�(¿zpc�uz]yZ)�Z.´·�¶)�v´�Z]Zc� v´´§�¾¯� ®·Yz�� Yy� ¾�¿Yz�� Z¸´c� �\Àczc� ²¿Y/73 uº��� o��uZl¿Y�{Y�~��¾³Çº��av¯�¶]�µv�Z¤«Y� ¾³Yuyv£� ¹ z¨�c�vÀo¹� zd§u� ¶³Z°À°�� ½yZ¨°·� {YZl³Y� ¶]� ¦°§� yu� ¾¨d�Y� ²À�o� zd§u� ¹ ¾³Z^À�d¨«Y�½Z·��¿Z¯{M¹ ½uY|¸]�È¿%� zd§u� |À³� ¹ ½%º«º¿|À�¹z½Z·��¿Z¯{M� Zl³Y� yu�av�Z�¯�½Yz]�¾l´-� ¶³Y{z�� zd§u®¿yY|.�Z���¾�Z´��b�Z]�
�]Z´¯��� $VWRQ�-RQHV� *�� 6KLSOH\�07�� � *U]DQQD�5� �� 7KH�/RFXV� &RHUXOHXV�� $�� DQG� $�� 1RUDGUHQHUJLF� &HOO�*URXS�� ,Q�� �3D[LQRV� �*���7KH�5DW�1HUYRXV�6\VWHP��1HZ�\RUN��$FDGHPLF�3UHVV�������������������� $PDUDO� '*�� :LWWHU� 03�� +LSSRFDPSDO�)RUPDWLRQ�� ,Q�� 3D[LQRV� *�� 7KH� 5DW� 1HUYRXV�6\VWHP�� 1HZ� \RUN�� $FDGHPLF� SUHVV�� ������ ���������� &OD\WRQ� (&�� :LOOLDPV� &/�� 3RVWWUDLQLQJ�,QDFWLYDWLRQ� RI� ([FLWDWRU\� $IIHUHQW� ,QSXW� WR� WKH�/RFXV�&RHUXOHXV�,PSDLUV�5HWHQWLRQ�LQ�DQ�,QKLELWRU\�$YRLGDQFH� /HDUQLQJ� 7DVN�� 1HXURELRO� /HDUQ� 0HP������������������������ 3DWWRQ� 3(��0F�1DXJKWRQ�%��&RQQHFWLRQ�0DWUL[�RI� WKH� +LSSRFDPSDO� )RUPDWLRQ�� ,�� 7KH� 'HQWDWH�*\UXV��+LSSRFDPSXV����������������������� +DUOH\� &:�� 0LOZD\� -6�� /DFDLOOH� -�&�� /RFXV�&RHUXOHXV� 3RWHQWLDWLRQ� RI� 'HQWDWH� *\UXV�5HVSRQVHV�� (YLGHQFH� IRU� WZR� 6\VWHPV�� %UDLQ� 5HV�%XOO��������������������

��� )UL]]HO� /0�� +DUOH\� &:�� 7KH� 1�PHWK\O�'�$VSDUWDWH� &KDQQHO� %ORFNHU� .HWDPLQH� 'RHV� QRW�$WWHQXDWH�� EXW� (QKDQHV�� /RFXV� &RHUXOHXV�,QGXFHG�3RWHQWLDWLRQ�LQ�5DW�'HQWDWH�*\UXV��%UDLQ�5HV����������������������� 6DULKL� $�� )DWKROODKL� <�� 0RWDPHGL� )�� HW� DO� ��(IIHFWV� RI�/LGRFDLQH�5HYHUVLEOH� ,QDFWLYDWLRQ�RI� WKH�0HGLDQ�5DSKH�1XFOHXV�RQ�/RQJ�7HUP�3RWHQWLDWLRQ�DQG� 5HFXUUHQW� ,QKLELWLRQ� LQ� WKH� 'HQWDWH� *\UXV� RI�5DW�+LSSRFDPSXV��%UDLQ�5HV����������������������� 6WUDXEH� 7�� .RU]� 9�� %DOVFKDP� '�� )UH\� -8��5HTXLUHPHQW� RI� %HWD�$GUHQHUJLF� 5HFHSWRU�$FWLYDWLRQ� � DQG� � 3URWHLQ� 6\QWKHVLV� � IRU� /73� ±5HLQIRUFHPHQW��E\��1RYHOW\��LQ��5DW�'HQWDWH�*\UXV���-�3K\VLRO������������������������+DUOH\�&:��1RUDGUHQHUJLF�DQG�/RFXV�&RHUXOHXV�0RGXODWLRQ�RI�WKH�3HUIRUDQW�3DWK� (YRNHG�3RWHQWLDO�LQ�5DW�'HQWDWH�*\UXV�6XSSRUWV�D�5ROH�IRU�WKH�/RFXV�&RHUXOHXV� LQ� $WWHQWLRQDO� DQG�0HPRULDO� 3URFHVVHV��3URJ�%UDLQ�5HV �������������������
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���� :DOOLQJ� 6*�� +DUOH\� &:�� /RFXV� &RHUXOHXV�$FWLYDWLRQ� ,QLWLDWHV� 'HOD\HG� 6\QDSWLF� 3RWHQWLDWLRQ�RI� 3HUIRUDQW� 3DWK� ,QSXW� WR� WKH� 'HQWDWH� *\UXV� LQ�$ZDNH� 5DWV�� 1RYHO� %HWD�DGUHQHUJLF� DQG� 3URWHLQ�6\QWKHVLV�GHSHQGHQW� 0DPPDOLDQ� 3ODVWLFLW\��0HFKDQLVP��-�1HXURVFL����������������������� 6HJDO� 0�� %ORRP� )(�� 7KH� $FWLRQ� RI�1RUHSLQHSKULQH� LQ� WKH� 5DW� +LSSRFDPXV�� ,9�� 7KH�(IIHFWV�RI�/RFXV�&RHUXOHXV�6WLPXODWLRQ�RQ�(YRNHG�+LSSRFDPSDO� 8QLW� $FWLYLW\�� %UDLQ� 5HV� ������ ������������������ .OXNRZVNL� *�� +DUOH\� &:�� /RFXV� &RHUXOHXV�$FWLYDWLRQ� ,QGXFHV� 3HUIRUDQW� 3DWK� (YRNHG�3RSXODWLRQ�6SLNH�3RWHQWLDWLRQ�LQ�WKH�'HQWDWH�*\UXV�RI�$ZDNH�5DW��([S�%UDLQ�5HV�������������������������� 0DUNHYLFK� 9$�� =RVLPRYVNL� 9$�� .RUVKXQRY�9$��HW�DO��,GHQWLILFDWLRQ�RI�D�/DWHQW�6WDWH�$ULVLQJ�LQ�WKH�+LSSRFDPSXV�)ROORZLQJ�WKH�&HVVDWLRQ�RI�/RQJ�7HUP� 3RWHQWLDWLRQ�� 1HXURVFL� %HKDY� 3K\VLRO� �������������� ��������� .DWVXNL� +�� ,]XPL� <�� ]RUXPVNL� &)��1RUDGUHQHUJLF� 5HJXODWLRQ� RI� 6\QDSWLF� 3ODVWLFLW\� LQ�WKH� +LSSRFDPSDO� &$�� 5HJLRQ�� -� 1HXURSK\VLRO������������������ ���������� /DFDLOOH� -&�� +DUOH\� &:�� 7KH� $FWLRQ� RI�1RUHSLQHSKULQH� LQ� WKH� 'HQWDWH� *\UXV�� %HWD�0HGLDWHG�)DFLOLWDWLRQ�RI�(YRNHG�3RWHQWLDOV�,Q�9LWUR��%UDLQ�5HV����������������� ���������%URZQ�5$0��+DUOH\�&:��6\QDSWLF�5HOHDVH�RI�1RUHSLQHSKULQH�E\�8QLODWHUDO�6WLPXODWLRQ�RI�/RFXV�&RHUXOHXV� ,QFUHDVHV� 3UHIRUDQW� 3DWK� (YRNHG�3RWHQWLDOV�%LODWHUDOO\��6RF�1HXURVFL�$EVWU���������������������&KDXON�3&��+DUOH\�&:��,QWUDFHUHEURYHQWULFXODU�1RUHSLQHSKULQH�3RWHQWLDWLRQ�RI�WKH�3HUIRUDQW�3DWK��(YRNHG�3RWHQWLDO� LQ�'HQWDWH�*\UXV�RI�$QHVWKHWL]HG�DQG� $ZDNH� 5DWV�� D� 5ROH� IRU� %RWK� D � DQG� ��$GUHQRFHSWRU�$FWLYDWLRQ��%UDLQ�5HV����������������������� (]URNKL� 9/�� =RVLPRYVNL� 9$�� .XUVKXQRY�9$���0DUNHYLFK�9$��5HVWRUDWLRQ�RI�'HFD\LQJ�/RQJ�WHUP�3RWHQWLDWLRQ� LQ� WKH� +LSSRFDPSDO� )RUPDWLRQ� E\�6WLPXODWLRQ� RI� 1HXURPRGXODWRU\� 1XFOHL� LQ� )UHHO\�0RYLQJ�5DWV��1HXURVFLHQFH������������������������%OLVV�793��*RGGDUG�*9��5LLYHV�0��5HGXFWLRQ�RI�/RQJ� 7HUP�3RWHQWLDWLRQ�LQ�WKH�'HQWDWH�*\UXV�RI�WKH� 5DW� )ROORZLQJ� 6HOHFWLYH� 'HSOHWLRQ� RI�0RQRDPLQHV��-�3K\VLRO������������������������� 5RELQVRQ� *%�� 5DFLQH� 5-�� /RQJ�7HUP�3RWHQWLDWLRQ� LQ� WKH� 'HQWDWH� *\UXV�� (IIHFWV� RI�1RUDGUHQDOLQH� 'HSOHWLRQ� LQ� WKH� $ZDNH� 5DW�� %UDLQ�5HV��������������������

����+DUOH\�&:��0LOZD\�-6��*OXWDPDWH�,QMHFWLRQ�LQ�WKH� /RFXV�&RHUXOHXV� (QKDQFHV� WKH� 3HUIRUDQW� 3KWK�(YRNHG�3RSXODWLRQ�6SLNH�LQ�WKH�'HQWDWH�*\UXV��([S�%UDLQ�5HV����������������������� (\UH�0'��5LFKWHU�� /HYLQ�*��$YLWDO�$��6WHZDUW�0*�� 0RUSKRORJLFDO� &KDQJHV� LQ� +LSSRFDPSDO�'HQWDWH� *\UXV� 6\QDSVHV� )ROORZLQJ� 6SDWLDO�/HDUQLQJ� LQ� 5DWV� DUH� 7UDQVLHQW�� (XU� -� 1HXURVFL������������������������ 5REHUWV� 0�� 6KDSLUR� 0�� 10'$� 5HFHSWRU�$QWDJRQLVWV� ,PSDLU� 0HPRU\� IRU� 1RQVSDWLDO�6RFLDOO\� 7UDQVPLWWHG� )RRG� 3UHIHUHQFH�� %HKDY�1HXURVFL���������������������������� 3D[LQRV� *�� :DWVRQ� &�� 7KH� 5DW� %UDLQ� LQ�6WHUHRWD[LF� &RRUGLQDWHV�� 1HZ� <RUN�� $FDGHPLF�3UHVV����������� 3R\UD]�'��%UDX�0(��:RWND�)��HW�DO���/LGRFDLQH�DQG� 2FWDQRO� KDYH� 'LIIHUHQW� 0RGHV� RI� $FWLRQ� DW�7HWURGRWR[LQ�UHVLVWDQW� 1D���� &KDQQHOV� RI�3HULSKHUDO�1HUYHV��$QHVWK�$QDORJ�������������������������0DUWLQ��-+��$XWRUDGLRJUDSKLF�(VWLPDWLRQ�RI�WKH�([WHQW� RI� 5HYHUVLEOH� ,QDFWLYDWLRQ� 3URGXFHG� E\�0LFURLQMHFWLRQ� RI� /LGRFDLQH� DQG� 0XVFLPRO� LQ� WKH�5DW���1HXURVFL�/HWW��������������������������0XQUR�&$��:DOOLQJ�6*��(YDQV�-+��+DUOH\�&:��%HWD� DGUHQHUJLF�%ORFNDGH� LQ� WKH�'HQWDWH�*\UXV� LQ�9LYR� 3UHYHQWV� +LJK� )UHTXHQF\� ± ,QGXFHG� /RQJ�7HUP� 3RWHQWLDWLRQ� RI� (363� 6ORSH�� EXW� QRW� /RQJ�7HUP� 3RWHQWLDWLRQ� RI� 3RSXODWLRQ� 6SLNH�$PSOLWXGH��+LSSRFDPSXV����������������������� 6WUDXEH� 7�� )UH\� -8�� ,QYROYHPHQW� RI� %HWD�$GUHQHUJLF� 5HFHSWRUV� LQ� 3URWHLQ� 6\QWKHVLV�'HSHQGHQW� /DWH� /RQJ�WHUP� 3RWHQWLDWLRQ� �/73�� LQ�WKH� 'HQWDWH� *\UXV� RI� )UHHO\� 0RYLQJ� 5DWV�� WKH�&ULWLFDO� 5ROH� RI� WKH� /73� ,QGXFWLRQ� 6WUHQJWK��1HXURVFLHQFH������������������������ +DUOH\� &:�� /DOLHV� 0�'�� 1XWW� '-�� (VWLPDWLQJ�WKH� 6\QDSWLF &RQFHQWUDWLRQ� RI� 1RUHSLQSKULQH� LQ�'HQWDWH� *\UXV� :KLFK� 3URGXFHV� �� 5HFHSWRU�0HGLDWHG�/RQJ�/DVWLQJ�3RWHQWLDWLRQ� LQ�9LYR�8VLQJ�0LFURGLDO\VLV� DQG� ,QWUDFHUHEURYHQWULFXODU�1RUHSLQHSKULQH��%UDLQ�5HV��������������������������6DUD�6-���%HUJLV�2��(QKDQFHPHQW�RI�([FLWDELOLW\�DQG� ,QKLELWRU\� 3URFHVVHV� LQ� +LSSRFDPSDO� 'HQWDWH�*\UXV� E\� 1RUDGUHQDOLQH�� D� 3KDUPDFRORJLFDO� 6WXG\�LQ� $ZDNH�� )UHHO\� 0RYLQJ� 5DWV�� 1HXURVFLH� /HWW���������������������%DEVWRFN�'0��+DUOH\�&:��3DUDJLJDQWRFHOOXODULV�6WLPXODWLRQ�,QGXFHV�%HWD� $GUHQHUJLF�+LSSRFDPSDO�3RWHQWLDWLRQ��%UDLQ�5HV�%XOO��������������������
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7KH�(IIHFW�RI�5HYHUVLEOH�,QDFWLYDWLRQ�RI�/RFXV�&RHUXOHXV�RQ�
/RQJ�WHUP�3RWHQWLDWLRQ�LQ�WKH�'HQWDWH�*J\UXV�RI�5DW

+LSSRFDPSXV
.KDNSRXU�%��3K�'��0RWDPHGL�)��3K�'

$EVWUDFW,QWURGXFWLRQ� 7KH�QXFOHXV�ORFXV�FRHUXOHXV��/&��LV�ORFDWHG�QH[W�WR�WKH�IRXUWK�YHQWULFOH�RI�WKH�EUDLQ���%HKDYLRUDO�DQG�HOHFWURSK\VLRORJLFDO�VWXGLHV�KDYH�UHYHDOHG�WKH�LPSRUWDQFH�RI�/&�QRUDGUHQHUJLF�SURMHFWLRQV�LQ�SURFHVVHV�VXFK�DV� DWWHQWLRQ�� OHDUQLQJ� DQG� PHPRU\�� /RQJ�WHUP� SRWHQWLDWLRQ� �/73�� LQ� KLSSRFDPSDO� QHXURQV� LV� EHOLHYHG� WR� EH�QHXUDO� EDVLV� RI� OHDUQLQJ� DQG� PHPRU\�� 7KH� HIIHFWV� RI� /&� RQ� KLSSRFDPSDO� HOHFWURSK\VLRORJ\� KDYH� EHHQ�LQYHVWLJDWHG�VLQFH�PDQ\�\HDUV�DJR��EXW�KDYH�KDG�GLIIHUHQW�DQG�FRQIOLFWHG�UHVXOWV�2EMHFWLYH� ,Q� WKLV VWXG\� WKH� HIIHFW� RI� UHYHUVLEOH� LQDFWLYDWLRQ� RI� /&� RQ� LQGXFWLRQ� DQG�PDLQWHQDQFH� RI� /73� LQ�KLSSRFDPSDO�GHQWDWH�J\UXV��'*��RI�PDOH�DQHVWKHWL]HG�UDWV�ZDV�LQYHVWLJDWHG�0DWHULDOV� DQG�0HWKRGV� 7KLV� LV� DQ� H[SHOLPHQWDO� VWXG\�� ,QDFWLYDWLRQ� RI� /&�ZDV� FRQGXFWHG� WKURXJK� ELODWHUDO�LQMHFWLRQ�RI�����O� OLGRFDLQH� ������)RU�SURGXFLQJ�/73��WZR�KLJK�IUHTXHQF\�VWLPXODWLRQV��+)6�����PLQXWHV�DSDUW�ZHUH� JLYHQ� WR� SHUIRUDQW� SDWKZD\� �33�� QHXURQV�� 7KH� DPSOLWXGH� RI� SRSXODWLRQ� VSLNHV� �36�� DQG� WKH� VORSH� RI�SRSXODWLRQ� H[FLWDWRU\� SRVW� V\QDSWLF� SRWHQWLDOV� �3(363�� ZHUH� UHFRUGHG� EHIRUH� DQG� ��� ���� ���� ���� ��� DQG� ����PLQXWHV�DIWHU�WHWDQLF�VWLPXODWLRQV�LQ�'*��5HVXOWV� 7KH�ILQGLQJV�RI� WKLV�VWXG\�VKRZHG� WKDW� LQDFWLYDWLRQ�RI�/&�KDG�QR�HIIHFW�RQ�'*�JUDQXOH�FHOOV�EDVHOLQH�DFWLYLW\��$OVR��/&�LQDFWLYDWLRQ���PLQXWHV�EHIRUH�+)6�KDG�QR�HIIHFW�RQ�/73�LQGXFWLRQ��+RZHYHU��36�DPSOLWXGH�ZDV� GHFUHDVHG� VLJQLILFDQWO\� �3�� ����� �� 3������ UHVSHFWLYHO\�� LQ� FRPSDULVRQ� ZLWK� FRQWURO� JURXS�� ��� DQG� ����PLQXWHV�DIWHU�WHWDQL]DWLRQ��/LGRFDLQH�LQMHFWLRQ�DIWHU�+)6�KDG�QR�HIIHFW RQ�LQGXFHG�/73��&RQFOXVLRQ� $FFRUGLQJ�WR�UHVXOWV��ZH�FDQ�FRQFOXGH�WKDW��/&�LQDFWLYDWLRQ�KDV�QR�HIIHFW�RQ�/73�SURGXFWLRQ�LQ�'*�DUHD��EXW�SUREDEO\�/&�QHXURQV�UHJXODWH�SDUW�RI�HYHQWV�WKDW�RFFXUV�GXULQJ�WHWDQLF�VWLPXODWLRQV�LQ�JUDQXODU�FHOOV�DQG�DUH�QHFHVVDU\�IRU�PDLQWHQDQFH�RI�/73�LQ�36�DPSOLWXGH�
.H\�ZRUGV� +LSSRFDPSXV��/LGRFDLQH��/RFXV�6HUXOHXV��/RQJ�WHUP�SRWHQWLDWLRQ��0LFH


