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µÁ|m��d�e�Ê�Ìz�e�ÊËZ¿YÂe�lËZf¿�Ä�ËZ¬»�8%&Á� ®Ë�ÃÁ�³��{���Y�{Y�É�Â·ÂfÌ�d«{Ìz�e� ÊËÂ´�ÌaÊ¨À»� ÊËÂ´�Ìa�d^j»� Ê³�ËÁ dÌ�Z�u �ËZ»�M
��� ��� ��� ��� ��� 8%&��� ��� ��� ��� ��� É�Â·ÂfÌ�

d�e�ÄnÌ/f¿8%&�Z^e�Y��Â»Âe�|Ë�³�Z]�ÊÀ »É�Z»M��Y{ |¿d/�Y�S �������É�Â·ÂfÌ��{�Â/»��{�Z/»Y�ÊÀ »�Y{{Â]� ��S ������d�e�ÄnÌ/f¿8%&Ä¸u�»�Z]�ZË�É|À]VWDJH�Z^e�Y��Â»Âe� Ê//À »Y|¿�É�Z//»M��Y{d//��S ������{�Â//»��{�Z//»Y� ÊÀ »��Z^e�Y�É�Â·ÂfÌ��Y{{Â]�S �������� d///�e�Á{��///Å8%&ÉZ///Å�Â»Âe��{�É�Â·ÂfÌ///��Á� �Êf¿Z��f»É±��]�ZË�Y{�É�f�Ì]�d^j»�lËZf¿��ef�|À�¾ËY�´Ë{���Z¬»��{�Ã�Y|¿Y���¿��Y�É�Z»M�Ä�uÔ»�¶]Z«�cÁZ¨eË{Ã||�¿S �������Á�S �������
v]hÉ�Ì³�ÄnÌf¿�Á�Ä¯�d�Y�½ZÆm���Y����{�Ê ËZ��Ê/¼Ìy|]�Ä¿Zj/»��/�¿Z¯É�Z¼Ì/]Ê/ËY�d�Y�ÄmÂe�¶]Z«�½M��Y�Ê�Z¿��Ì»Á�±�»�Á�� ,d�Ì¿��Ë~a�Z¨��Êv���Ä¿Zj»��/�¿Z¯�Ä/¯�Z/m�½M��Y¾ËY |¿�Y{��¼ ·Y�¹Y{Z»��ËZa�Ä]��ZÌ¿�½Y�Z¼Ì/]�É�Z¼Ì]�d§��Ìa Ä/]Ê/À »��Â/�{Y���Ì»Á�±�/»�É�YÊ»��ËY�§Y|Å{���Á {Á��¦//�¯½M��//e�ÅZ//¯�Y��É�Z¼Ì//]�d§�//�Ìa�½Y�Ì//» Ê/»|Å{�����ÊaÂ°�Âf�Ì��Á��ÉY�]��m�»�{�Y|¿Zf�Y� Ä¿Zj»���¿Z¯�¦/�¯�Á��ËZ/aÊ»�[Â�v»,{Â�ÃY�¼Å�Ä]� Ê»�¹Zn¿Y�0ÓÂ¼ »��Ì¿�É�Â·ÂfÌ��ÊaÂ°�Âf�Ì�{Â���¬¿
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d//��ÊeZ ËZ//��¦//�¯�,É�Â·ÂfÌ//��Ê//¸ §�{�Ä//¯� ,|Àf�Ì¿��Ì¼e�¶]Z«�º�q�Z]�ÊaÂ°�Âf�Ì�|À¿Z»¹ÂÀÌ��Z¯� ,Q� VLWXÁ�É�Y�{Y�ÃZ´f�{�cZ ËZ�Ê¿Z«Â§��ZÌ¿�É�Â·ÂfÌ�Z]�Ä�ËZ¬»��{�Á�{�Y{�ÊÅZ´�ËZ»�M�cZ¿Z°»Y�Á���ze�Ä]d�Y�ÄÀË�Å�a�,��f/�{��{�ÉZÅ�/¯�Z»�Â»Âe�\/¸£Y���, Ã|ÅZ�»�®Ë��{�É�Ë~a��Y�°e�dÌ¸]Z«���¿��Y�¾/ÌÀr¼Å�³ Á/¿��ÌÃ|ÅZ/�»�¾/Ì]�d�Y�¦Ì ��¦¸f/z»�½Y�/³��Y�{Y / §{ÊµÂ¸��Á��Â»Âe�Z]�®Ë{�¿��Z¼e�¶Ì·{�Ä]��Z¼Ì]�ÉZÅ ÉÁZ/u�½MÊ/f¿M½�ÉY�]�Ä¯�d�Y�µÂ/¸v»�Ê·Â¸/��ÉZ/Åd�Y�\�ZÀ»��Â»Âe�ºÌ¬f�»�Ì£�ÊËZ/�ZÀ��¶Ì·{�¾Ì¼Å�Ä] �ËZ//»�M�µZ//v]�Z//eÉZ//Å�ÉY�//]�É{Z//Ë���Ìz//�e �Â»Âe�¦/�¯��{�|Ì/¨»�ÃÂ¬·Z/]�ÉZÅ�¯�Z»ÂÌ/]¹Zn¿Y�Ä¿Zj»� d�Y�Ã|���,��,��,��,��Á����¶j//»�Ê//¸ §�ÉZÅ�//¯�Z»��Y�Ê//� ]%7$� VWDWÁ�)'3Á� 8%&¶v»��{�¹Zn¿Y�¶]Z«�d�e�®Ë�½YÂÀ��Ä]��3RLQW�RI� FRQWDFW� WHVW�ÄÀË�Å�Á��eÓZ]�dÌ/�Z�u�Z/]�,�ÉY��f¼¯�Ä] d^�¿É�Â·ÂfÌ��,Ê»�d�|]�É�Â§�lËZf¿�|ÀÅ{���Á���� ¶j//»�Ê//ËZÅ�¯�Z»��{%7$� 75$.Á�103��¹Z//n¿Y�ZÅ�¯�Z»��ËZ���{�Á�d�Ì¿��/�Ì»�¶/v»��{��ËZ/»�MºÅ�É�Â§��Ì¿�lËZf¿�Á�d/�Y�¹�Ó�É�f/�Ì]�Ê/°ÌÀ°e�c�Z/Æ»Ã{Z/»MÊ/¼¿½Y��Y�ºÅ�Z/]�Z/»Y�,|¿Â/��Z�u�Á��/e�Y��e |Àf//�Å�É�Â·ÂfÌ//������Y�ZÅ�//¯�Z»�\//¸£Y�Ê//³�ËÁ� d�Y��f¼¯�É�Â·ÂfÌ��Ê��Âa�ÉZÅ�d§Z]��{�¾ÌeY�¯ÂfÌ��Ä�����Zy�ÃÂv¿Ä]� {�]�Z¯�Á�|Ì·Âe¾e{ZaÄ¸¼m��Y�Á�µZ¿Â¸¯Â¿Â»�ÉZÅ�8%&� (/,6$¹ÂÌ¸eÁ�ÁY�µZÀ�Ë�¿Y�e�¹ÂÀÌ��Z¯�ÊËZ/�ZÀ��ÉY�/]�d�Y�Ã|���nÀ»��Á����ÃÂ¬·Z]��iY���Zz]�Ä¯�¾ËY�®Ë�Â·Á|f»�dÌ¼ÅY��/ËZu�Äf/°¿�j//¯Y|u�d//ËZ���,lËZf//¿��{�Z//Å�Ä//¿Â¼¿�Z//]��Zf//§��ÃÂ//v¿�ËY���ÄnÌ/f¿��{�Á�d/�Y�¹�Ó�{�Y|¿Zf/�YªÌ«{�É�ÁM�§��Z°]�|ËZ]��ËZ»�M�{�Â»�ÉZÅ�Ä¿Â¼¿�dÌ¨Ì¯�¾Ì¼�e�ÉY�/]{Â/��Äf/§�³�¾Ì]�Á�{�§�®Ë��{�cÁZ¨f»�É�Y�{Y�d/�¸£Ê/»�¦¸f/z»�{Y�/§Y|/¿YÂeh�Z]½Z����ÃZ^f�Y��Ìz�e� {Â�]�Ä¿Zj/»�0Ôj»�¾°¼»�,{Â��ªÌ«��Ê¸Ìy��Y�{Y�Ä¿Â¼¿��³Y�

d^j»�ÉY�/]�¹�Ó�Ä¿Zf/�M��Y�,{Â/mÂ»�¾ÌeY�¯ÂfÌ/��d/�Y½|�|ËZÌ]��e�¾ÌËZa�d�e��Ä¿Â¼¿�Ä¯�Êe�Â���{��°��]�Â»Âe�[ZÌ£��{�Ê/fu�¾ÌeY�¯ÂfÌ/��,|/�Z]��Ì/¸£�Ê/¸ÌyÊ»Ä]�ÊfuY��Ä]�|¿YÂe½Y�Ì»|��]�®Ë�Â·ÂeZa�� Ä/¯�ÊÀÌeY�¯ÂfÌ/��/�Âe8%&�Ê/���]�Ê/»{Â��m�,Á d�Y�Ê��Âa�µÂ¸��Êf¸°�Y�d/�]�Y{Á��{�¹Z¼e�ËY��� ,Ê·Â¸��É�Z�Â¿��ËY�/§Y§��ÓZ]¾fd�Y�¶¼fv»��Ì¿�½M�,{�Ì³��Y�/«��Ì/iZe�d/ve�d/�Y�¾/°¼»�½M�Ê/³�ËÁ�Y~/·� É�Y�{Y�ºf�Ì��ÉZÅ�[ZÆf·Y��Ì�¿�Ê�ËY���¾ËY�]ZÀ]¾°¼» h�Z]�d�Y|¿Â��[}Z¯�d^j»�lËZf¿������d�e�Ê³�ËÁ�½{�¯�fÆ]�ÉY�]�¥~u�ÉZÅ�ZÌ »�É�Ì³�Z°]»�®/¼¯RÉ�/i{Â]�|/ÅYÂyÃ{�ZË��Y��Ì¿�Z»�Ä ·Z�»��{�Ä¯� ¥~u��ZÌ »|��Ã{Z¨f�Y�������{Ä ·Z�»�¾ËY���½Y�Z¼Ì]Ê¨À»�ÊaÂ°�Âf�Ì��Á�Ã|��½Z»�{�Ä¿Zj»��Â»Âe�Ä¬]Z��Z/], �ËZ/»�M8%&[}Z/¯�d/^j»�|Àf/�Y{�¾ËY¾ËY�¹Z¼e�Ä¯ [}Z¯�d^j»�{�YÂ/»Z]�ZË�|À�Z]½Z�¿�½Z»��d�~³Ã{Y{�� {Â/��Â»Âe�ÊÀÌ·Z]�{Â��É{ZÀ»�{�YÂ»�¾ËY��Y�É{Y|/ e�Ä/¯�Ã|À/ËM��{|Àf�ÅZ]�ËY¾Ä ·Z�»��z�»�Ê¼¿Á�{Â��ZÌ¿ Ä]Êa{�Y{�½Z»��µÂ���{�{�YÂ»�¾ËY�É�Ì³� ·Z�»��{ÄÉZÅ �/´Ë{Ê»�[}Z¯�d^j»�lËZf¿�Ä¯�d�Y�Ã|/��Ã{Y{�½Z/�¿�� Ä]�|¿YÂeÄ·��À»dËÁ��Á��ËY|Ìa��Y�¶^«��Â»Âe�{Â��¦�¯� ½M�{|/�Z]�ÊaÂ°/�Âf�Ì��¿ZÌm�Ä/¸¼m��Y/·ÂaÂ/Á��Â Å/»�½Y�Z°¼/»�{�YÂ/¯�d^j/d�e�[}Z 103��Ê/a�{Â/y�Ä/ ·Z�»��{�Y��|¿{�¯�É�Ì/³���Âf» �
��ÃZ»��½Y�Z¼Ì]�½M��{��Â»Âe�{Â��½Y�Ì»�Ä¯�|Àf§ZË�{�Á ���{�{Â]�Ê·Zu�½Y�Ì»�¾ËY�d�e�Ê¨À»�{�YÂ»��{�Ä¯��� {Â]d�Y�Ã���,��,��Á���� ÄmÂeZ]Ä]¾ËYÄ ·Z�»Ä¯dÌ�Z�u�lËZf¿8%&¶]Z«�Â��Ä]� ÊÆmÂeÁ�{Â]�É�Â·ÂfÌ��Y�fÆ]Ä]Z�»�Ê³�ËÁ{�Y{Ê»,½YÂe Ä]ÉZm¾ËY�Y� É�Â·ÂfÌ��ËZ»�M½Y��YeÊÀÌ�Á�e�{/�Ìz� ¼Ì]��ËZa�Á/Ä¿Zj»�Êv�����¿Z¯�½Y�Z{�¯�Ã{Z¨f�Y� dÌ�Z�u�Ä]�ÄmÂe�Z]���Zu�µZu��{�Äq��/³Y���ÉY�] d/�e8%&�Ì/a����Y��Ì/¿�Á�Ê/¨À»�Ê/ËÂ³���¾ËY�,d�Ì¿�ÊaÂ°�ÂfÌ��ÉY�]�Ê^/�ZÀ»�¾/Ë�´ËZm��/¯�Z»,Y�Z»
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¶°eÁ�a�Z]�Ê¸ §�¶°eÁ�a��Ì/Ì¤e��{�Ê/�¬¿�d/�Y�¾/°¼»�Â»Âe�d/�e�¹Z/n¿Y�Á�ÊaÂ°/�Âf�Ì��¶/�YÂ§��ËY�/§Y|/�Z]�Äf/�Y{�,[ÁZÀ/f»��/¯�Z»�Ä¿Zj»�Êv���ÉZ/Å�Â»Âe Ê/»|À¿YÂe{�YÂ»ÉY�]�Ê^�ZÀ»¹Zn¿Y��Á�ÊaÂ°�Âf�Ì� /]|À/�Z]��f/�Ì]�¶/�YÂ§�Z��{�½M��Y�¶�YÂ§��¯�Z»��Â»Âe Ê»�{Â����{Á��¦�¯�ÉY�]{�¯�Ã{Z¨f�Y�½YÂe��Ê§����Y �f�Ì]�d§��Ìa�µZ¼f/uY�Ä/¯�Ê/ËZÅ�Â»Âe��{|¿�Y{�É�¶j» JUDGH�VWDJHÓZ/]��Á�d�Y�{ZË��ZÅ�¯�Z»�Â»Âe�dÌ�Z�u¾°¼»�Z/Å�Â»Âe�¾/ËY��Y�Ê/¼¯�{Y|/ eY�d�Ä¯�Ìz�e |¿Â/�¿�Ã{Y{�Ä/]�Ä/mÂe�Z/]Äf/§ZË��ÉZ/ÅÁ�½ZeÂ·�Ä/ ·Z�» ½Y�Z//°¼Å,Z//a�Äf//§ZË��Ì//Ì¤e�¶°eÁ�//a��Y�Ã{Z¨f//�YZ//]�,�ËÄmÂe�½Á|]�,[ÁZÀf»��¯�Z»�Â»Âe�d�e�Á�ÊaÂ°/�Âf�Ì�d^�¿�É�Y�{Y�ÉZÅ�¯�Z»��Â»Âe�Ê³�ËÁ�Á�dÌ/�Z�u�Ä/]Ä/]Ä/���/Å�É�Â·ÂfÌ/��Á�ÊaÂ°/�Âf�Ì�/»�Ä]�½Á�¬»�ÃZ

Ä§��d�Y��e���� Ê/»�{ZÆÀ/�Ìa�¯�Z»�¾ËY��f�Ì]�Ê/]ZË��Y�{Â/�Z]cZ ·Z�» ZÅ�¯�Z»ÂÌ//]�¶¿Z//a�Á�É�//¯�»�|À//q{�Ì//³�c�Â//�Z//e��, z/�»Â/���{Ä/¯��Á��¾ËY�dÌ�Z�u�{Â^/Æ]�Z/]�ÉZÅ Ã|ÀËM��{�Ê/¼mZÆe�Ì£ZËMÊ»�{�ÊaÂ°�Âf�Ì��ÉY�]�½YÂeÊv�//��Ä¿Zj//»��//�¿Z¯�É�Ì//³�Ê//a�Á�¦//�¯�É�//´·Z]�£{�¯�Y|Ìa�Ê^�ZÀ»�¾Ë�´ËZm� �°/�eÊ/¿Y{�|«�Á��¾Ë|]�Y�Ä¸Ì�Á�Ôe�|ÀÆ»�ÉZ«M� Ì/Å�Â/���Ê/·Zz¸y�Z/��|Ì¼uP¹Â¸��ÃZ´�¿Y{�Ê¼¸��c ÄÌ»Á�Y�Ê°/��a�{�z],ÊeZÌu��Z»M¾Ì�u��f¯{�ÉZ«M½Y�Æe�Ê°��a�¹Â¸��ÃZ´/�¿Y{�É�Â/·Á�ÁY��ZÌf/�{�½ZÆÌ/¯�»�Ê^·Z��ÉZ«M�Á�{�YÂ»�[Zzf¿Y��{�É�Z°¼Å��/�Zz]XµÂ Ì»Á�Y�ÊÀÌ¼y�¹Z»Y�½Zf/��Z¼Ì]�ÃZ´/�ËZ»�MÉY�]�,ÄcZ¼u�� Ê]Ä^WZ�ºË�°�f»��ZÌ�]�½Z��
�]ZÀ»��.RQHW\��%5��*HW]HQEHUJ�5+��8ULQH�%DVHG�0DUNHUV�RI�8URORJLFDO�0DOLJQDQF\��-�8URO����������������

��6FKHU�+��%DKQVRQ�5��&RKHQ�6��(LVHQEHUJHU�0��+HUU�+��.R]ORZVNL�-��/DQJH�3��0RQWLH�-��3ROODFN�$��5DJKDYDQ�'��5LFKLH�-��6KLSOH\�:��1&&1�8URWKHOLDO�&DQFHU�3UDFWLFH�*XLGHOLQHV��1DWLRQDO�&RPSUHKHQVLYH�&DQFHU�1HWZRUN��2QFRORJ\�����������$����������
��/RWDQ�<��5RHKUERUQ�&*��6HQVLWLYLW\�DQG�6SHFLILFLW\�RI�&RPPRQO\�$YDLODEOH�%ODGGHU�7XPRU�0DUNHUV�9HUVXV�&\WRORJ\��5HVXOWV�RI�D�&RPSUHKHQVLYH�/LWHUDWXUH�5HYLHZ�$QG�0HWD�$QDO\VHV��8URORJ\������������������
��$PHLO�*(��6KX�7��/HUQHU�63��$OWHUQDWLYHV�WR�&\WRORJ\�LQ�WKH�0DQDJHPHQW�RI�1RQ�0XVFOH�,QYDVLYH�%ODGGHU�&DQFHU��&XUU�7UHDW�2SWLRQV�2QFRO���������������������
��6DQFKH]� &DUED\R�0��+HUUHUR�(��0HJLDV�-��0LUD�$��6RULD�)��&RPSDUDWLYH�6HQVLWLYLW\�RI�8ULQDU\�&<)5$�������8%&��73$�DQG�103���LQ�WKH�'HWHFWLRQ�RI�%ODGGHU�&DQFHU��-�8URO���������������������)LW]SDWULFN�-0��7KH�1DWXUDO�+LVWRU\�RI�6XSHUILFLDO�%ODGGHU�&DUFLQRPD��6HPLQ�8URO��������������

��5DPDNXPDU�6��%KXL\DQ�-��%HVVH�-$��HW�DO�&RPSDULVRQ�RI�6FUHHQLQJ�0HWKRGV�LQ�WKH�'HWHFWLRQ�RI�%ODGGHU�&DQFHU��-�8URO�������������������
��'XJJDQ�%��:LOOLDPVRQ�.��0ROHFXODU�0DUNHUV�IRU�3UHGLFWLQJ�5HFXUUHQFH��3URJUHVVLRQ�DQG�2XWFRPHV�RI�%ODGGHU�&DQFHU���'R�WKH�3RVWHU�%R\V�1HHG�1HZ�3RVWHUV"���&XUU�2SLQ�8URO���������������������� 5HYLHZ�
���4XHN�0/��6DQGHUVRQ�.��'DQHVKPDQG�6��6WHLQ�-3��1HZ�0ROHFXODU�0DUNHUV�IRU�%ODGGHU�&DQFHU�'HWHFWLRQ� &XUU�2SLQ�8URO����������������������5HYLHZ
�� ��6DQFKH]� FDUED\R�0��5HFHQW�$GYDQFHV�LQ�%ODGGHU�&DQFHU�'LDJQRVWLFV��&OLQ�%LRFKHP���������������������5HYLHZ�
����2RVWHUOLQFN�:��*XLGHOLQHV�RQ�'LDJQRVLV�DQG�7UHDWPHQW�RI�6XSHUILFLDO�%ODGGHU�&DQFHU��0LQHUYD�8URO���������������������5HYLHZ�
����/LWWOH�%��1RQ�,QYDVLYH�0HWKRGV�RI�%ODGGHU�&DQFHU�'HWHFWLRQ � ,QW�8URO�1HSKURO���������������������5HYLHZ���� /DQFH�56��*URVVPDQ�+%� 5HFHQW�'HYHORSPHQWV�LQ�WKH�7UHDWPHQW�RI�%ODGGHU�&DQFHU��$GY�([S�0HG�%LRO������������3W�$�����������������5HYLHZ�
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����6DQFKH]� &DUED\R�0��+HUUHUR�(��0HJLDV�-��HW�DO�,QLWLDO�(YDOXDWLRQ�RI�WKH�1HZ�8ULQDU\�%ODGGHU�&DQFHU�5DSLG�7HVW�LQ�WKH�'HWHFWLRQ�RI�7UDQVLWLRQDO�&HOO�&DUFLQRPD�RI�WKH�%ODGGHU��8URORJ\������������������
����6DQFKH]� FDUED\R�0��8UUXWLD�0��6LOYD�-0��HW�DO�8ULQDU\�7LVVXH�3RO\SHSWLGH� 6SHFLILF�$QWLJHQ�IRU�WKH�'LDJQRVLV�RI�%ODGGHU�&DQFHU��8URORJ\������������������
����*LDQQRSRXORV�$��0DQRXVDNDV�7��0LWURSRXORV�6��HW�DO�&RPSDUDWLYH�(YDOXDWLRQ�RI�WKH�%7$�6WDW7HVW��103����DQG�9RLGHG�8ULQH�&\WRORJ\�LQ�WKH�'HWHFWLRQ�RI�3ULPDU\�DQG�5HFXUUHQW�%ODGGHU�7XPRUV��8URORJ\������������������
����.RQFKXED�$0��&OHPHQV�0&��HW�DO��)DLOXUH�RI$QWLF\WRNHUDWLQ����$QWLERG\�WR�,PSURYH�)ORZF\WRPHWULF�'HWHFWLRQ�RI�%ODGGHU�&DQFHU��&DQFHU�������������������
����6KDUPD�6��=LSSH�&'��3DQGUDQJL�/��HW�DO�([FOXVLRQ�&ULWHULD�(QKDQFH�WKH�6SHFLILFLW\�DQG�

3UHGLFWLYH�9DOXH�RI�103���DQG�%7$�6WDW��-�8URO�����������������
����6DQFKH]� FDUED\R�0��+HUUHUR�(��PHJLDV�-�(VSDVD�$��FKLQFKLOOD�9��PLUD�$��HW�DO��,QLWLDO�(YDOXDWLRQ�RI�8%&�DV�D�7XPRU�0DUNHU�IRU�%ODGGHU�&DQFHU��-�8URO�������������������
����/H\K�+��0DUEHUJHU�0��&RQRUW�3��HW�DO�&RPSDULVRQ�RI�%7$�6WDW�7HVW�ZLWK�9RLGHG�8ULQH�&\WRORJ\�DQG�%ODGGHU�:DVK�&\WRORJ\�LQ�WKH�'LDJQRVLV�DQG�0RQLWRULQJ�RI�%ODGGHU�&DQFHU��(XU�8URO�����������������
�� ��.OHLQ�$��]HPHU�5��%XFKXPHQVN\�9��HW�DO�([SHVVLRQ�RI�&\WRNHUDWLQ����LQ�8ULQDU\�&\WRORJ\�RI�3DWLHQWV�ZLWK�%ODGGHU�&DU[LQRPD��&DQFHU�������������������
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6HQVLWLYLW\�DQG�&KDUDFWHULVWLF�RI�8ULQDU\�%ODGGHU�&DQFHU�LQ�&RPSDULVRQ�ZLWK�&\WRORJ\�LQ�7UDQVLWLRQDO�%ODGGHU�&DUFLQRPD�&HOO
0HKUDEDQ�'��0�'����6DPDG]DGHK�6��0�'���0RRVDYL�0��0�'�$EVWUDFW,QWURGXFWLRQ� %ODGGHU�&DQFHU�LV�RQH�RI� WKH�PRVW�FRPPRQ�XURORJLF�PDOLJQDQFLHV��7KH�ULVN�RI�UHFXUUHQFH�LQ�WKH�VDPH�SODFH�RU�D�QHZ�JURZWK�HOVHZKHUH� LQ� WKH�XURWKHOLXP��ZLWK� WKH�VDPH�VWDJH�RU�KLJKHU�� LV�DOZD\V�ZLWK�WKH� EODGGHU� FDQFHU� SDWLHQW�� 7KHUHIRUH�� D� FORVH� IROORZ�XS� DQG� VXUYHLOODQFH� LV� RI� IXQGDPHQWDO� LPSRUWDQFH��&\VWRVFRS\�LV�OLPLWHG�LQ�LWV�DELOLW\�WR�GLVFRYHU�HDUO\�XURWKHOLDO�FKDQJHV��8ULQH�F\WRORJ\�GRHV�QRW�KDYH�HQRXJK�VHQVLWLYLW\��2EMHFWLYH� 7KH� DLP� RI� RXU� VWXG\� LV� WR� FRPSDUH� WKH� VHQVLWLYLW\� DQG� VSHFLILFLW\� RI� XULQDU\� WXPRU� PDUNHU�8ULQDU\�%ODGGHU�&DQFHU� /LQNHG�,PPXQRVRUEHQW�$VVD\��8%&�(/,6$��ZLWK�XULQH�F\WRORJ\� LQ� WKH�GLDJQRVLV�RI�WUDQVLWLRQDO�FHOO�FDQFHU�RI�WKH�EODGGHU��0DWHULDOV� DQG�0HWKRGV� 9RLGHG� XULQH� VDPSOHV�ZHUH� FROOHFWHG� IURP� ��� SDWLHQWV�ZLWK� DFWLYH� RU� KLVWRU\� RI�EODGGHU�FDQFHU��SULRU�WR�F\VWRVFRS\�DW�8UPLD�DQG�7HKUDQ�XQLYHUVLWLHV�XURORJ\�VHFWLRQV��IURP�0DUFK������XQWLO�0DUFK� ������1LQHW\�HLJKW� YROXQWHHUV�ZHUH� VDPSOHG� DV� FRQWUROV�� )UHVK� VDPSOHV�ZHUH� SURFHVVHG� DQG� IUR]HQ��8%&�(/,6$�DQG�XULQH�F\WRORJ\�ZHUH�GRQH�GXULQJ�QH[W���PRQWKV SHULRG�5HVXOWV� 8%&�DQG�F\WRORJ\�VHQVLWLYLW\�DQG�VSHFLILFLW\�ZHUH����������DQG����������UHVSHFWLYHO\��3RVLWLYH�DQG�QHJDWLYH�SUHGLFWLYH�YDOXHV�ZHUH����������DQG����������UHVSHFWLYHO\��$FFXUDF\�RI�8%&�ZDV�����DV�FRPSDUHG�ZLWK� XULQH� F\WRORJ\��ZKLFK�ZDV� �����7KHUH�ZDV� QR� VWDWLVWLFDOO\� VLJQLILFDQW� UHODWLRQVKLS� EHWZHHQ�8%&� DQG� JUDGH� RU� VWDJH� RI� WKH� WXPRUV� �S � ������ S � ������� $� VWDWLVWLFDOO\� VLJQLILFDQW� UHODWLRQVKLS� ZDV�GHPRQVWUDWHG�EHWZHHQ�XULQH�F\WRORJ\�DQG�JUDGH�RU�VWDJH�RI�WKH�WXPRUV��S �������S ���������%RWK�WHVWV�KDG�D�VWDWLVWLFDOO\� VLJQLILFDQW� UHODWLRQVKLS� WR� WKH� VL]H� RI� WKH� WXPRU� LI� WKH� FXW�RII�ZDV� DW� �� FHQWLPHWHUV �S � ������S ��������&RQFOXVLRQ��2XU� VWXG\� VKRZV� WKDW� WKH� 8%&� WHVW� LV� PXFK� PRUH� VHQVLWLYH� WKDQ� XULQDU\� F\WRORJ\�� EXW� WKH�VSHFLILFLW\�LV�QRW�YHU\�GLIIHUHQW��6LQFH�8%&�LV�OHVV�H[SHQVLYH�DQG�LV�DQ�REMHFWLYH�WHVW��LW�FDQ�EH�XVHG�LQVWHDG�RI�XULQH�F\WRORJ\�LQ�WKH�GLDJQRVLV�DQG�IROORZ�XS�RI�WUDQVLWLRQDO�FHOO�FDQFHUV�RI�WKH�EODGGHU�
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