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��°Ì»�]�¹�³ÁÄ¹�³Â¸Ì¯�ÉY�Y É|Ë�Á�¾Ë��Ì¸³Á�fÌ¿�Á�Ä¬Ì«{��{����¹�³Á�°Ì»�[ÁZÀf»�Ê«Z�Àf�Y�½ZeÂ·ZÅ��|/��Ã{Z¨f/�Y�Ä¬Ì/«{��{Á��Z¼Ì]�½Ây��Z�§�Z/]�\/�ZÀf»�¶/¼��¶/�YÂ§��{|Ë{�³��ËÂne�,�Ê/uY�m�®Ë�/ve�¶¼��½ZËZa��{¾Ë�Ì�Ì¸³Á�fÌ¿��/n]�É|/Ë�Á�ÉZ/ÅÁ�Y{�½Â/Ë�Â¨¿Y½�Ì�¯Y�Z]��Z¼Ì/]�Á�Ã|/���/�«����Ä�Y�e�Ä·Â·�Z]d§ZË�µZ¬f¿Y�Ã�ËÁ�d^«Y�»��/z]�Ä/]�Á�Ä/ËÂÆe��{ ,&8Z]��ÂeÔÌf¿Á�Ä]�Ê�¨Àe�dËZ¼u�dve��Z¼Ì/]���d§�³��Y�«��Ë��cZ�z�»�[ÁZÀf»�É�Z^/mY�Ä/ËÂÆe��ÂeÔÌ/f¿Á�,09�|��{�, Ê»{�½�Ì�¯Y������)O2�¹{�Z]�Ä]�¹{�d^�¿�,�(�� �Ä/]��ÄËÂÆe�{Y| e��,�5DWH�����Ze���e��{��¨À ¹{�Z]�ÉZÆf¿Y��d/^j»��Z/�§�,Ä¬Ì/«{3((3��,�¨� Ê/�¨Àe�É�Z/m�º/nu�97������]�fÌ·�Ê¸Ì»��Ä d§�³��Y�«�½|]�½�Á�¹�³Â¸Ì¯�ÉY�Y��Y|Ì]�½Z»��ZedÌ �Á�,�É{Â/z]�{Â/y�Ê/�¨Àe��Á�/��Á�½|/�½Ây�Ì·Z¿M�Ä/]�Ä/mÂe�Z/]�Á�{�/°¿��Ì/Ì¤e��ÂeÔÌ/f¿Á�Å�Ä¯�Ê¿ZË����{Y| e�|��Ê»�¹Zn¿Y�Ä¬Ì«{��¨Àe |Ë{�³�ºÌ�Àe�Ê»{�½�Ì�¯Y�|/��{�Á��Y|Ì]��Y��a
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Ì/¿�{�Â/»�½Z/»�Á�Ê�¨Àe�dËZ¼u��¥~u�ÉY�/]��Z É�Z/��k�Z/yÄ·/Â·d^i��Z¼Ì]�Ã|¿Á�/a��{�Ä/�Y�e� |Ë{�/³��Y�§Y�¹�¿�Z]�¶�Zu�lËZf¿VSVV�Á��Z]�Á�� W� VWXGHQW��{�Á�d§�³��Y�«�¶Ì¸ve�Á�ÄË�ne�{�Â»�|Ë{�³�Ä�ËZ¬»�ÃÁ�³�Á{�¾//Ì´¿ZÌ»�c�Â//�]�lËZf//¿�d//^i��ZÌ// »�¥Y�//v¿Y� |Ë{�³�3�YDOXHÊ¬¸e��Y{�ÊÀ »�Ë{�³|�
lËZf¿dÌ //�Á�dÌ//�Àm�,�½�Á�,�¾//��Ä//�ËZ¬»�ÄnÌ//f¿�Z¼Ì/]��/»Y�M�Á�É�ZÌ/�ÂÅ,Ê¿ZË�����Âf»��Z�§��Z¼Ì]�Ä�Y�e�Ä·Â·�kÁ�y�½Z»��Á�\¸«�½Z]���{Y|/ eµÁ|m��{�¶¼���Y��a�d�Y�Ã|Ë{�³�Ä�Ôy��
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\/¸«�½Z]�/��+5�Á{�Ã{Â^¿��Y{�ZÀ »�ÃÁ�³�Á{��{ |/¿{Â]�Ä]Z/�»�ÃÁ�/³�Ê�¨Àe�d/ËZ¼u��/�«�½Z/»� ��Á�//�7�WXEH��Y{�ZÀ// »�¥Ôf//yY�ÃÁ�//³�Á{��{Â·�É�Z��k�Zy�½Z»��Á�Äf�Y{¥ÔfyY��Ì¿�Ä�Y�e�Ä· |Àf�Y{��Y{�ZÀ »�Á���Z]������3�YDOXH��ÉY�Ã|��ÄfyZÀ��Ä��Z��ÃÁ�³�Á{��Y�¹Y|¯�pÌ/Å��{|�¿���Y�³�ZÅÁ�Y{��Y�
ÄnÌf¿�Á�hv]É�Ì³[YÂy�Á��»Y�M�½Y�Ì»�½{Â/]�Ä]Z/�»�Ä/]�Ä/mÂe�Z/]{Â]�½M��´¿Z�¿���Zu�Ä ·Z�»�ÃÁ�³�Á{��{�Ê/³{Â·M�Â»�Ã�Y|/¿Y�Ä/]�¾/Ë|Ì¿Â¸¯�Ä/¯�Ìa�½YÂÀ��Ä/]�¾/Ì§�ÅZ///¯�Á��///»Y�M�{Z///nËY��{�Ê///�ÂÆÌ]�ÉÁ�Y{|¿ÂÌa�½Y�Z¼Ì]��{�Ê«Á���Ê/^¸«�cZ^/i�Á�[Y��/�Yd//�Y��//iÂ»��//¿Á�¯�©Á�//��¾//Ë|Ì¿Â¸¯�ÃÁ�//³��{�//�«�Ê//WZ¿YÂe�¾//Ì§�Â»�ÃÁ�//³��Y��//e{Á��½Y�Z¼Ì//]Y|Ìa�Y��Ä�Y�e�Ä·Â·�É�Z��k�Zy�Á�Ê/�¨Àe�d/ËZ¼u|¿{�/¯�½{Á�§Y�cZ ·Z�»��Y�Ê/y�]��{�|À/q��/ÅZ]�Ê�ÂÆÌ]��Y��Ìa�ÉZ/ÅÁ�Y{��ËZ/��Ä/]�¾/Ë|Ì¿Â¸¯Ã{Â]�ÃY�¼Å�|/u��Y��Ì/]�Ê/�z^»Y�M��Á�����{Ä]�¹Za�Y�Â·�ÃY�¼Æ]�¾/Ì§�Â»�Á�¾/Ë|Ì¿Â¸¯Z»�Ä/ ·Z�»½Y�Z¼Ì//]��Y�¹Y|//¯�pÌ//Å��{�Á�Ã|//���//ËÂne��Z¼Ì//]®Ë�/ve�Ä/]�x/�Za�¹|/��Á�|/u��Y��Ì/]��/»Y�M|//�¿�Ã|ÅZ//�»�É�Zf//¨³��´¿Z//�¿�Ê//¸^«�cZ// ·Z�» �Á{��ÅZ/¯Ä¯�Ã{Â]�Ê¿Y�Z¼Ì]��{��^�ÂÅ�ÉZ/ÅÁ�Y{|¿Y�Ã{�/¯�d/§ZË�{�¾/Ë|Ì¿Â¸¯��,�,�,�,�,��Ê·ÁÁ{��ZÌ¿�{�Â»��^�ÂÅ�ÉÁ�Y{�½Y�Ì»�,Z/»�Ê/���]��{d§�´¿��Y�«�Ä�ËZ¬»�{�Â/»�ÃÁ�/³�Ä�ËZ¬»�¾ËY��{Á��^�ÂÅ�ÉZÅÁ�Y{�Ê/ ¼ne��/iY�É�Ì/³Â¸m�ÉY�/]�Y��Ì]�ÉZÅ�ÊuY�m�,�¨À/e�¦ /�»�Á�d�Z�� ¼Ì]�Z]�½Y�Z¼Ì]¥~u�Ê���]��Y�ÉY�ÄÀÌ»��ÉÂË��É�ZÄ·Â·�kÁ�y�½Z»��¥ÔfyY�d/¸��|ËZ/��Ä/¯�|¿|/�Ã|��¹Zn¿Y�ªÌ¬ve�¥Ôy�/]�Z/»�Ä/ ·Z�»��{�Ä/�Y�e

�f¯{��/�Âe7KRVPRQ�0\OHV|�Z]���Ä ·Z�»��{ �f/¯{7KRPVRQ��{�����Ä·Â·�kÁ�y�½Z»���Ì/¿�É�Y{�ÊÀ »�¥ÔfyY�¾Ë|Ì¿Â¸¯�Á�¾Ì§�Â»�ÃÁ�/³��{d/�Y|¿���]��{Ê/���0\OHV��{�½Y�Z°¼Å�Á�� �����^�ÂÅ�Ä]��ZÌ¿�,�Á�Y{��Ìa�½YÂÀ ]�¾Ë|Ì¿Â¸¯��{�Y��Ê«Z�Àf�Y&$%*�¥Ôy�]�Ê·Á�Ã{Y{��ÅZ¯�Ä�Y�e�Ä·Â·�kÁ�y�½Z»���{�É�ÌÌ¤e���Zu�Ê/���]d�Y�Äf�Y|¿�½Y�Z¼Ì]���ÉZÅ�Ä ·Z�»�Ê·ÁIODNHV�Ä¿�¾Ë|Ì¿Â¸¯�Ä¯�{Â]�½M��´¿Z�¿�¾/Ë|Ì¿Â¸¯�ÉÁ���/]Ì¿�ZÆÀe�{�Y��Ê�ÂÆÌ]�ÉÁ�Y{�Á��|z»�Ä]��Z&$%*� Ê»��ÅZ/¯�Ì¿�Y��Ä�Y�e�Ä·Â·�kÁ�y�½Z»��Ä°¸]�|Å{½Z�¼Å�Z»�Ä ·Z�»�Z]���¿�¾ËY��Y�Ä¯�|ËZ¼¿�Ê»�ÃZ/eÂ¯|�Z]�Ê/»����|z»�ÉZÅÁ�Y{�Ä¯�Zn¿M��Y�¾Ì§�Â»�ÉY�Y{�|¿�Y{�Ä¯�ÊWZËY�»��]�ÃÁÔ��Á�Y{��Ìa�½YÂÀ ]�Ì/¿�Ê/��YÂ�/»|À/�Z]�Ê����Âne�ÃY��ÁªË��e��Ë�{�Y����f�Y�¶»Z��®Ë�|¿YÂe�Ê»�{Â/y�Ê¿Ô/��|�Z]��¿Á�¯�©Á���É�Zf§�³�½Y�Z¼Ì]��´Ë{�ÉÂ���YdËZ¼u�Ä]��Z¼Ì]�Ê´f�]YÁ�½Z»��½{Â¼¿��e�ÃZeÂ¯�Z/]|��k�Z/y��/e{Á��Á�Ê/�¨Àe½��YÂ��ÉÁ�Ä�Y�edËZ¼u�Á�Ä�Y�e�Ä·Â·�{ÂmÁ�Ê«Á���Ê^¸«�Á�Ê�¨ÀeÊ�¨Àe|Å{��ÅZ¯�Y��Ê¿ÓÂ��c|»��{�½Z³|À�ËÂ¿Á�¾Ë|Ì¿Â¸¯�ÉY�]�©Â§�ÉZËY�»�Ä/]�Ä/mÂe�Z/]�Ä/·Z¬»Z]�Ä�ËZ¬»��{�¾Ë|Ì¿Â¸¯�½{Â]���f�{��{�Á��f/¿Y��YÄ]�¾/Ë|Ì¿Â¸¯�Ê/¯Y�Ây�¹�/§�,¾/Ì§�Â»��Ìa�½YÂÀ|Ë|¿Z¯�½Y�Z¼Ì]��{�¾Ì§�Â»�ÉZn]�¾/Ë�´ËZm�ÉÁ�Y{Ê»�ÄÌ�Âe��Y��¿Á�¯�©Á���|¿ÂÌa|ÀËZ¼¿�
Ê¿Y{�|«�Á��°�e�ÊWZ¼ÀÅY���Zz]ÉZÅÉ�Â�À»�Ì»�f¯{�½ZËZ«M�¢Ë�|Ì]�ºË�Y�´�Zb��½Z�ËY��Y�Ê�Zn���f¯{�Á�¹�fv»�¶À��a��ËZ��Á�Ê¬¨��º¿Zy��Z¯�/���Y,&8 f��Z¼Ì]///f¯{�½Z/�{�½Z�eZ¼u����Zz]�,d¼�u��ºÌWZ¼¿�Ê»�Ê¿Y{�|«�Ê���]�¾ËY�¹Zn¿Y�
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�]ZÀ»%\SDVV� *UDIWLQJ�� $QHVWKHVLD� $QDOJHVLD��������������������±���� 6XQ� 0N�� *X\HQHW� 3*�� (IIHFW� RI��&ORQLGLQH� � DQG� �*$%$� �RQ� � WKH�'LVFKDUJHV�RI� 0HGXOOR� 6SLQDO� � 6\PSDWKRH[FLWDWRU\��1HXURQV� LQ� WKH�5DW��%UDLQ� �5HV� �������������� ������� 6KDQHZLVH� -�� $QHVWKHVLD� � IRU� � $GXOW��&DUGLDF�6XUJHU\�� ,Q��0LOOHU�5'��$QHVWKHVLD����WK�HG��3KLODGHOSKLD��&KXUFKLOO�/LYLQJVWRQH���������������± ������ &RGD� %$�� 2SUROGV�� ,Q�� %DUDVK� 3*���&LOQLFDO� $QHVWKHVLD�� � �WK� HG�� 3KLODGHOSKLD���/LSSLQFRWW� � :LOOLDPV� DQG� :LONLQV�� ������������������ 0\OHV� 36�� &ORQLGLQH� DQG� &DUGLDF��VXUJHU\�� $QHVWKHVLD� ,QWHQVLYH� &DUH� ����������������± ���
���� 0HDGH� 02�� 7ULDOV� &RPSDULQJ� (DU\� YV�/DWH� ([WXEDWLRQ� )ROORZLQJ� &DUGLRYDVFXODU�6XUJHU\��&+(67�������������������

��� (OOLV� -(�� $QHVWKHVLD� )RU� 9DVFXODU��6XUJHU\�� ,Q�� %DUDVK� 3*�� &OLQLFDO��$QHVWKHVLD�� �� WK HG�� � 3KLODGHOSKLD���/LSSLQFRWW� �:LOOLDPV� � � DQG� �:LONLQV�� �������������� 0RVV� -�� 5HQ]� &/�� 7KH� $XWRQRPLF�1HUYRXV�6\VWHP�� ,Q��0LOOHU�5'��$QHVWKHVLD���WK�HG���3KLODGHOSKLD��&KXUFKLOO�/LYLQJVWRQH������������± �����*KLJQRQ��0��4XLQWLQ��/��'XNH��3&��HW��DO��(IIHFWV� RI� &ORQLGLQH� RQ� 1DUFRWLF��5HTXLUHPHQWV� � DQG� � +HPRG\QDPLF��5HVSRQVH� � 'XULQJ� � ,QGXFWLRQ� � RI� � )HQWDQ\O��$QHVWKHVLD��$QHVWKHVLRORJ\������������±������)ODFNH��-:����%ORRU��%&��)ODNH��:(���HWDO��5HGXFHG� 1DUFRWLF� 5HTXLUHPHQW� E\��&ORQLGLQH�LQ�3DWLHQWV��8QGHUJRLQJ��&RURQDU\�$UWHU\� %\SDVV� 6XUJHU\�� $QHVWKHVLRORJ\���������������± ���� 7KRPVRQ�,5��$�&RPSDULVRQ�RI��&ORQLGLQH��ZLWK�&RQYHQWLRQDO�3UHDQHVWKHWLF��0HGLFDWLRQ�LQ� 3DWLHQW� 8QGHUJRLQJ� &RURQDU\� $UWHU\
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&RPSDULVRQ�RI�&ORQLGLQH�DQG�0RUSKLQH�IRU�
3UHPHGLFDWLRQ�RI�&RURQDU\�$UWHU\�%\SDVV��&$%*�

,PDQWDODE��9���$VKUDI��$�
$EVWUDFW,Q� RUGHU� WR� UHGXFH� DQ[LHW\�� HVWDEOLVK� VHGDWLRQ�� DQDOJHVLD�� DQG� PDLQWHQDQFH� RI� FDUGLRYDVFXODU�VWDELOLW\�� SUHDQHVWKHWLF� PHGLFDWLRQ�� XVXDOO\�� %HQ]RGLD]HSLQHV� DQG� $QWLFKROLQHUJLFV� DUH�DGPLQLVWHUHG�EHIRUH�&$%*�&ORQLGLQH��D�.��DGUHQRFHSWRUH�DJRQLVW��SURGXFHV�VHGDWLRQ��VRPQROHQFH��DQ[LRO\VLV� DQG� DQDOJHVLF� HIIHFWV� E\� LQIOXHQFH� RQ� FHQWUDO� DGUHQHUJLF� FDUGLRYDVFXODU� QHXURQV��3URORQJDWLRQ�RI�UHVSLUDWRU\�VXSSRUW�DQG�WLPH�WR�H[WXEDWLRQ�DUH�DVVRFLDWHG�ZLWK�DSSO\LQJ�ORQJ�DFWLQJ�RSLRLGV�� 7KHUHIRUH��ZH� FRPSDUHG�&ORQLGLQH�� /RUD]HSDP�ZLWK�0RUSKLQH�� /RUD]HSDP� LQ� WHUPV� RI�GXUDWLRQ�RI�UHVSLUDWRU\�VXSSRUW�DQG�WLPH�RI�H[WXEDWLRQ��7KLV�GRXEOH�EOLQG�UDQGRPL]HG�FOLQLFDO�WULDO�VWXG\�ZDV� GRQH� RQ� WZR� JURXSV� FRQVLVWLQJ� � RI� � ��� � FDQGLGDWHV� � RI� � HOHFWLYH &$%*� ��*URXS� �$�UHFHLYHG�0RUSKLQH� �VXOIDWH��� ����PJ���NJ��,0����/RUD]HSDP����PJ��S���R�DQG�*URXS��%�UHFHLYHG�&ORQLGLQH� ��� ����PJ��S�R�����/RUD]HSDP����PJ��S�R���$W��WKH��WLPH��RI��DUULYDO��RQ��WKH��RSHUDWLQJ��WDEOH�� WKH� � SDWLHQWV¶� � JUDGH� � RI� � VHGDWLRQ� � DQG� � FRQVFLRXVQHVV�� KHDUW� � UDWH� � DQG� � PHDQ� � DUWHULDO��SUHVVXUH��ZHUH��UHFRUGHG���7KHVH��SDUDPHWHUV��KDG��QR��VLJQLILFDQW��LQWHU��JURXSV��GLIIHUHQFHV��7ZR��JURXSV����ZHUH�VDPH��DV��JHQGHU����ZHLJKW��DQG��$6$��FODVV��'XUDWLRQ��RI��UHVSLUDWRU\��VXSSRUW��LQ��,&8��ZDV������������KRXU�IRU�*URXS��$�DQG�����������KRXU��IRU��*URXS��%���S��������������7LPH�RI��H[WXEDWLRQ��LQ��,&8��ZDV����������������KRXU��IRU�*URXS��$��DQG���������������KRXU�IRU�*URXS��%�S�����������$�VLJQLILFDQW��GLIIHUHQFH��ZDV��REVHUYHG����VR��ZH��FRQFOXGHG��WKDW��&ORQLGLQH��LQVWHDG��RI��0RUSKLQH��DV��SUHPHGLGLFDWLRQ��LQ��HOHFWLYH��&$%*��UHGXFHV��GXUDWLRQ��RI��UHVSLUDWRU\��VXSSRUW��DQG��WLPH��RI��H[WXEDWLRQ��GXULQJ��SURYLGLQJ��VWDEOH��KHPRG\QDPLF��DQG��DGHTXDWH��VHGDWLRQ��7KHUHIRUH�&ORQLGLQH��FDQ��EH��DQ��DSSURSULDWH��DOWHUQDWLYH��WR�0RUSKLQH��LQ��WKHVH�SDWLHQWV��
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