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Á�hv]É�Ì³�ÄnÌf¿ �{¾/ËY�ÊÅZ³M�½Y�Ì»�¾Ë�f/�Ì]��ÅÁ�/a��
����ÄÀÌ»��{ Y�/�»�{�¾Ë�Y�/��c�Y��a�{�{�{�Â»d�Y�Ã{Â]�¶¼�Ä¯ lËZf/¿�Ä]Z/�»�Ë�ÁY�Ê���]�2VLV�½Y�Z°¼ÅÁ����������
 ����{Â//]������{��ÅÁ�//aZ//»�{�Â//»�{�Ê//ÅZ³M�½Y�Ì//» �/�yÉZÅÉ�{Z»���
����;���Ì]�Y�Y��Ô�Y���yÉZÅ ÊÀÌÀm��
��; �Á�¶^»Z³�Ê���]�Ä¯�{Â]É{�¯�*DPEOH� 	�&UHHG\���������Ì¿�YY��lËZf¿�¾ËZeÊ»�|ÌË|À¯���� ZÆÀe�¾Ë�Y���cY��»Á�ZËY�/»�{�Â/»�{��
����YÉZÅ|uYÁ |Àf�Y{�Ê]Ây�ÊÅZ³M��ÅÁ�/a�½ÂfÌ¸¯�Ê���]�&OHHWRQ��� �����½Z/�¿{Y{�Ä/¯�
����{¾/ËY�[Ây�ÊÅZ³M�{�Â/» |Àf/�Y{�����Á�¶^»Z³���¿�ª^�É{�¯������{�Y{�½Z°»Y Ä/¯½ZÀ/¯�Z¯Êf/�Y|Æ]�/{Á�Ê¨À»�\¿YÂm�Ê¿Z»���yÉZÅ �Á�ÉZ/ÅY��¾Ë�Y���Ì�¿�Ê/ËZ»Z»��Z¼Ì]�ÉY�]dÌ¼ÅY�º¯�� Ã{Y{�ÃÂ/¸mZ/ËÄ/¯�½M�Ê��f�{�ÊeZ�Ô�Y�¾ÌÀq�Ä]�½Y�{Z/» |À/�Z]�Äf/�Y|¿����¾Ë�Y���[Zzf¿Y�{�YÂ»��ÅZ¯�ÉY�]�Y~·���Â»M��{�Êf�Y|Æ]�½ZÀ¯�Z¯��ËZ��Á�ZÅZ»Z»�Ä]�ÊÅZ³M�½{Y{d��É�Á���½Y�{Z»� Äf/§ZËÉZ/ÅZ/»Ê»�½Z/�¿�|Å{Ä¯|��{�¾Ë�f�Ì]��
���� {Ây�cZ�Ô�Y��ÅÁ�a�ÉZ/Å|uYÁY�Á�¹YÂ«Y��YÁ�½Zf�Á{ �{�Â/¼n»����
����½MZË�Z»Z»�,®/��a�Y�Z/Å�ËZ�¶À��a d/§ZË�{�Êf/�Y|Æ]{Â]�Ã{�/¯|//¿�µZ¼f/uY{�Y{½{Â//]�º/¯� �^/f »�cZ/�Ô�Y�{�½Y�{Z/»�Ê/¼¸�¾/ËY�]��ÅÁ�aÄd¸� �^/f »�]ZÀ/»�½{Â^/¿�³M�\/�¯|�Z]�½Z¿M�Ê/ÅZ��{Ê���] �|À/¸»�0HOHQGHU��������½|�¿��/�Zu��{��Ô¯ÉZÅ �{�½Z¼ËY��Ê/³{Z»MY��d�z¿�½Z¿�Z]�{�[Y���YÉ�Y{�Z] �Y���/e,Á�Ê/ Ì^��½Z/¼ËY��{¾Ë�Y���d�YÂy�{�ÄnÌ/f¿ �Z^e�YÄf�Y{d�Y����
���3�������¾ËY�]ZÀ],|ËZ]È �Âe� �/�Âe���Â/»M»�Á�ZÅZ»Z�ËZ�½ZÀ¯�Z¯�/�Êf�Y|Æ]Ê¿Z»�{ ÉZÅ�ZÌ¿�ÄËZa�]Ê��Â»M�Y�«�ÄmÂe�{�Â»�½Y�{Z»{�Ì³� |��{�¾Ë�f�Ì]���Â¼n»��{{�YÂ»�»/Á�ª§YÂ¯/0Ô»Z»/ª§YÂ ������{�Ê/��´¿{�Â/»duY��e¾Ë�Y���½{Â]d^�¿�Ä] Ê/ Ì^��½Z/¼ËY�Ä/¯�d/�Y�Ã{Â/]�{�Á�½Â�¿Zm��ÅÁ�/a ½Y�Z/°¼Å�������Ì¿|��{�¾Ë�f�Ì]�����{�YÂ»ª§YÂ»

Y��{�Ê//»�¶Ì°//�e�Y��{�Â//»�¾//ËY�{Y{�������
���{�Â»Z//] (|/�|ÅYÂy�¶/¼��Y| ]���YÂ/��h/�Z]�¾Ë�Y�/�)ª§YÂ» |/¿{Â]ZÆÀ/e�
���{�YÂ»��´¿�¾Ë�Y���Ä]�d^�¿�Ê^j»�d Äf/�Y{|/¿Y�Ê��´¿�¾ÌÀq�¾f/�Y{Ä]¾Ë�Y���[Zzf¿Y�º£��, Ê»�dËÂ¬e�Y��¾��¾/ËY|À¯½Y�{Z»�Ä¯ÉY�]�Y��Y�§�½Z¼ËY� Á�®Ì/�Ô¯�Ê/ Ì^�Á��¾Ë�Y���ÉÂ��Ä]��ZqZÀ/]�­Z/¿{�{�Y�Är¿ZÀ/q�Á�|À/�Z]�Ã{�ÁMÂ´·Y�Á�ª§Â»�|Ë|m�ÉZÅ��ÂÀf» �{�½Z/¼ËY��|À/¿Z»�ZÌ/¿{��{�l/ËY��Ê/ËZ»Z»,µ�À»ZË��{�,[M �{�½Z/¼ËY�dÌ /�Á��e�Z��Z¯�ÉZÅÁÃY�¼Å�®¼¯Z]�½Z¼ËY� Z/ËÁ���¼Å�����Á�{Â��Ã{Z¨f�Y�Á��¾ÌÀr¼Å�ÅZ¯�ÉZÅ //�¿�{�{¾//Ë�¼e��ÌÉZ//Å¹�Ì//eÂÀbÌÅ�,Ê//»Y�M�¾//e�,Ê//�¨Àe� �+\SQRWLVP�,Ê¿�Â/��\/��,�{�½Z/»��Ì�¿�¶/¼°»�ÉZ/Å Ê//eZaÂX»ÂÅ�+RPHRSDWK\��YÂuZ//]�¾//Å}�É�Ì//³�Z°]�,�Ê¬Ì//�Â»ZË�ºË�//¯�½M�//«�ÉYÁM��Z¼f//�Y�|À//¿Z»��//´Ë{Á�Z//Ë� �Zz]�©Z�Àf�YÉZÅÁ�ÊÅZÌ³������Á�Äf§ZË�Ä �Âe�½Z¼ËY���{� �Á��[Zzf/¿Y�½Z/°»Y¦¸f/z»�ÉZ/ÅÄ]�Ê/ Ì^��½Z/¼ËY��{ -{Â/��Ã{Y{�{Z/»�ÅZ¯�¾Ë�Y�/��Ä/]�d^/�¿��ËY�/³Y|Ìa� |ÅYÂy{�¯�Ã�Z¼��µÁ|m�Ê»�½Z�¿�|Å{Ä¯�|��{�¾Ë�f�Ì]���
���� �ÅÁ�a�ÉZ/Å|uYÁÉY�]Á�¾ÌÀm�d»Ô��Y��a��e�½M �Y{�{�����,Á�Ê¿YÁ��Z/�§[Y���Y��
����É�Ì´�ÌaÁ Ê/³�Za��YÊ¸�ZÀe�ÃZ´f/�{�ÉZ/Å��
�����Á�Y��¾Ë�Y�� [Zzf/¿YÃ{�/¯|/¿Y�Ã�Z¼/��µÁ|/m�Ê/»�½Z/�¿|/Å{Ä¯ d/ËÂ·ÁY�\/�u�],¾Ë�f�Ì]�Z]�¾Ë�Y���[Zzf¿Y�¶Ì·{�¾Ì·ÁY |��{��
�����{�Á�{�{��Y���e½M��Y��aÉY�]�d»Ô� ¾/ÌÀm�����d/�Y�Ã{Â/]�Ê¸�ZÀe�ÃZ´f�{�Ê/³�Za�Y���/e ��Âe�
��d�Y�Ã|��½YÂÀ��½Y�{Z»��{²ÀË|ËY��Ê���] �5\GLQJ�Á�½Y�Z/°¼Å����������Y���e�½Z/¿�Y��{�{ �{�Ê¸/�Y�¶Ì/·{�½YÂÀ/��Ä/]Ã{�¯�s��»�¾Ë�Y�/��[Zzf/¿Y |/¿{Â]��{�Y���e�ªÌ/¬ve�¾/Ì¼Å¶Ì·{�¾Ì»Á{�Är]�\Ì�M d/�Y�Ã{Â/]�¾Ë�Y�/��[Zzf/¿Y�Ê³�Za��Y���/e�¾/ÌÀr¼Å �/�Âe��{Y�§YÃ|��½ZÌ]�d�Y����Ä]Z�»�lËZf¿�¾ËY�Ä¯¾ËY� d�Y��ÅÁ�a� ]Ä�Ôy��Â�//�Y���e�ÄY��{�{Ê»,Ê¿Z»�{�½YÁ��Z]�½YÂe
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�Á����Â/»M�{�Ê/»Y�M�¾//e�¦¸f/z»�ÉZ/Å�Ô/¯ÉZ//Å Á�½Z¼ËY��Ê/³{Z»MÄ»Z¿�]��Ì¿É�Ë�ÉY�]�{�{�{�¾Ì°�e��^Ì· Áµ�fÀ¯�½Z¼ËY��¯{����� d/]Zi��{�Z»Z»�®Ë�Ä/]�Ê/��f�{�Ä/¯�Ã|/�Ê�Z]�É�Y{�Z]� yY|»��ÅZ¯�Á�½Y�{Z/»�{Z¼f/�Y��ËY�/§YÄ¸ÉZÅÁ���Ì£�É� d�Y�Ã{Â]�ÃY�¼Å����� ,¾»{Â³�Ã|Ì¬��Ä/]Ê¸¯ÂeÁ�Ê¯�®»������½ZÀ¯�Z¯©ZeY� |ËZ/]�½Z/¼ËY��Ô/e�¹Z/¼e�{�Y�{Â/y�Ê/fËZ¼u�ÉZ/Å½Z»� �^/Ì·�Á�µZeZ¿�/aÁ�/]�½Z/¼ËY�µ�f//À¯�Ä/]�½Y�{Z/»�Ê]ZÌf/�{ Á�Ê�z��Z�f¿Y�¾fyZ��Ã{�ÁM�]ÉZÅ�Y�½Z¿M�ÃY��Á�Ê]ZË��Y� �{�hv]Äf�YÂy�{�Â»�¼f»�½Z�ËZÅ|¿�Z���¯e/ZÊ��f�{

�Y�dËZ���Ä]��Ì»�Ê Ì^��½Z¼ËY�Â��{�����]��Á��»�/�½Z¼ËY����Á��[Zzf¿Y�ª/u�¾f/�Y{��ÄÊÅZ³M� �Y�/�yZÅÁ�¾Ë�Y���Ê^����YÂ/�d�Y�¶»Pe�¶]Z«�/���� �{Ê//¿���//]Y�]Ä//¯��Á�Ê//»�[Zzf//¿Y�Y��¾Ë�Y�//�-|À//¯ ¾Ìf/�z¿�Ô�Y��Z¯�Y�¿Y{�{�Â»��{¾Ë�Y���Á�½Z¼ËY�� ÁcY�°¨e��Ì¿�Á�ÉÁ�ÊeZ�Ô�Y��]ZÀ»ÉÁ{Ây�½|]�{�Â»��{ d/Ì¸]Z«�ÁÁ�Ê/�z��ÉZ/Å½Md�Y�ÊËZÅ�Ìq�Z¼fuY�Ä¯��0Ó �{Ã{Y{�w��¶^«�ÉZÅ�½Z¼ËY�d�Y������½ZÀ¯�Z¯Êf�Y|Æ]� dÌ «YÁ�¾/ËY�|ËZ/]|À¿Y|]�Y�È¼Å�Ä¯�½Z�°Ë�½Z¿�|Àf�Ì¿Á ËZ¼e�Á�Ê/eZ�Ô�Y�ÉZÅ�ZÌ/¿¶½M�ºÌ¼�e��{�ZÅÂ»Y�Ìa�É�Ì³½ {�Y{�d·Zy{�½Z¼ËY��ÇÂv¿�����
�]ZÀ»���1LFKROV�)��6PLWK�+��+QPHQLX�6 &KLOGELUWK�(GXFDWLRQ 3K\ODGHOSKLD��:%�6DXQGHUV������� �������'XQNOH\�-�+HDOWK�3URPRWLRQ�LQ�0LGZLIHU\�3UDFWLFH� &KLQD��+DUFRXUW�SXEOLVKHUV����������

��Z/��»Ô£�,É{Á�Z»�/³-�u�,�Zzf/§Y¾-Ä·Y�Ë���Ê^�Z]��½Y�{Z»�{�¾Ë�Y���¶¼��¹Zn¿Y��Z/��ÄÀ/Ì»��¶/»YÂ��Ê/���]�Y{�Z///]�,�ËZ///a�Ä»ZÀ¸///�§����Ã�Z¼///��,�µÁY�µZ///���, ¹Á{��,����±����
���*DPEOH�-�&UHHG\�'�:RPHQCV�5HTXHVW�IRU�D�&HDUHDQ�6HFWLRQ��$�&ULWLTXH�RI WKH�/LWHUDWXUH�%LUWK������������������
���0DU[�+ �$�6XUYH\�RI�WKH�,QIOXHQFH�RI�3DWLHQWV�&KRLFH�RQ�WKH�,QFUHDVH�LQ�WKH &HVDUHDQ�6HFWLRQ�5DWH��-�2EVWHW�*\QHFRO������������������ ��Á�½Z/»�{�,d/�Y|Æ]�c�Y�Á�d»Ô/��d/¿ÁZ »��Â»M ,Ê°��ad^«Y�»,Ã|��dË�Ë|»�ÉZÅ½Y�Æe�[Zf¯�cY�Z�f¿Y ,lËÁ�M������������

��¹Ô/§,[��¾Ë�Y�/�Y�q��Ä¼m�/eZ^/Ë�§ÊÀÌ¼¿�É�/¨ m� ½Y�Æe-,�Ë|¿YÂ¿�¶�¿�cY�Z�f¿Y������ ��Ê°��a���Â»M�Á�½Z»�{�,d�Y|Æ]�c�Y�Á������� s���lËZf¿'+6�

��0FNLQQ\�(6� 0DWKHUQDO ± &KLOG�1XUVLQJ3K\ODGHOSKLD� :%�6DXQGHUV������ S����
����*RHU�+ �7KH�&DVH�$JDLQVW�(OHFWLYH�&HVDUHDQ�6HFWLRQ��-�3HULQDW�1HRQDWDO�1XUV� �������������������
����+LOGLQJVVRQ�,��5DGHVWDG�,��5XEHUWVRQ�&��:DOGHQVWURP�8 �)HZ�:RPHQ�:LVK�WR�EH�'HOLYHUHG�E\�&DHVDUHDQ�6HFWLRQ��%-2*��������������������
���6DLVWR�7��+DOPHVPDNL�( �)HDU�RI�&KLOGELUWK��D�1HJOHFWHG 'LOHPPD��$FWD�2EVWHW�*\QHFRO�6FDQG������������������
���2VLV�0-��3DGXD�.6��'XUDWH�*$��HW�DO�7KH�2SLQLRQ�RI�%UD]LOLDQ�:RPHQ�5HJDUGLQJ�9DJLQDO�/DERU�DQG�&HVDUHDQ�6HFWLRQ��,QW�-�*\QHFRO�2EVWHW���������������������
���&OHHWRQ�(5�$WWLWXGHV�DQG�%HOLHIV�DERXW�&KLOGELUWK�$PRQJ�&ROOHJH�6WXGHQWV��5HVXOWV�RI�DQ�(GXFDWLRQDO�,QWHUYHQWLRQ��%LUWK ���������������������
���0HOHQGHU�+/ �([SHULHQFH�RI�)HDUV�$VVRFLDWHG�ZLWK�3UHJQDQF\�DQG�&KLOGELUWK��$�6WXG\�RI�����3UHJQDQW�:RPHQ��%LUWK�����������������������-RKDQVRQ�5%��7LPL�QL�6(��&ODLUH�5��HW�DO��&HVDUHDQ�6HFWLRQ�E\&KRLFH�&RXOG�)XOILO�WKH�,QYHUVH�&DUH�/DZ��(XU�-�2EVWHW�*\QHFRO��5HSURG�%LRO�����������������
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���6DLVWR�7��6DOPHOD�$UR�.��1XUPL�-(��HW�DO��3V\FKRORJLFDO�&KDUDFWHULVWLFV�RI�:RPHQ�DQG�7KHLU�SDUWQHUV�)HDULQJ�9DJLQDO�&KLOGELUWK���%-2* �����������������������*RRGPDQ�3��0DFNH\�0&��7DYDFROL�$6 �)DFWRUV�5HODWHG WR�&KLOGELUWK�6DWLVIDFWLRQ��-�DGY�QXUVH����������������������

���%HZHO\�6�&RFNEXUQ�-� 7KH�8QIDFWV�RI�5HTXHVW�&DHVDUHDQ�6HFWLRQ�%-2*������������������������6FRWWLVK�JURXS�RQ�FHVDUHDQ�VHFWLRQ��5HSRUW�DQG�5HFRPPHQGDWLRQV�RI�WKH�6FRWWLVK�([HFXWLYH�+HDOWK�'HSDUWPHQW��(GLQEXUJK��6FRWWLVK�KHDOWK�'HSDUWPHQW��0D\���������
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6XUYH\�WKH�5HODWLRQVKLS�%HWZHHQ�.QRZOHGJH�DQG�$WWLWXGH�
2I�3UHJQDQW�:RPHQ�5HTXHVWLQJ &HVDUHDQ�6HFWLRQ�
5HIHUUHG�WR�5DVKW�KHDOWK�&HQWHUV�DQG�7KHLU�&KRLFH�

5HDVRQV
6H\HG�1RRUL�7��0VF���-DPVKLGL�$UDQDNL�)��0VF�$EVWUDFW,QWURGXFWLRQ �&HVDUHDQ�6HFWLRQ��&6��LV�PRUH�GDQJHURXV�WKDQ�QRUPDO�GHOLYHU\�IRU�PRWKHUV�DQG�QHRQDWHV��5DWH�RI�

&HVDUHDQ�LQ�RXU�FRXQWU\��WRWDO������HVSHFLDOO\�LQ�*XLODQ�SURYLQFH�������LQ�XUEDQ�DUHDV��LV�YHU\�KLJK��$�PDMRU�UHDVRQ�IRU�WKLV�KLJK�UDWH�LV�PDWHUQDO�UHTXHVW�2EMHFWLYH� 7KLV�VXUYH\�LV�GRQH�WR�GHWHFW� WKH�UHODWLRQVKLS�EHWZHHQ�NQRZOHGJH�DQG�DWWLWXGH�KDV�SUHJQDQW ZRPHQ�UHTXHVWLQJ�&HVDUHDQ�6HFWLRQ�DQG�WKHLU�FKRLFH�UHDVRQV�0DWHULDOV� DQG�0HWKRGV��7KLV� LV� D� GHVFULSWLYH� DQDO\WLF� VWXG\��$� WRWDO� RI� ��� SUHJQDQW�ZRPHQ� LQ� 5DVKW�ZKR�ZHUH DW�������ZHHNV�RI�SUHJQDQF\�DQG�KDG�FKRVHQ�&6�DV�WKHLU�GHOLYHU\�PHWKRG�ZLWKRXW�SUHYLRXV�KLVWRU\�RI�&6�RU�DQ\� PHGLFDO� LQGLFDWLRQV�� &OXVWHU� VDPSOLQJ� ZDV� SHUIRUPHG� DW� KHDOWK �WUHDWPHQW� FHQWHUV� RI� 5DVKW�� 'DWD� ZHUH�
FROOHFWHG�E\�LQWHUYLHZ�DQG�D�TXHVWLRQQDLUH�WKDW�ZDV�FRPSOHWHG�E\�LQYHVWLJDWRUV�LQ������������6WDWLVWLFDO�DQDO\]H�ZDV�SHUIRUPHG�E\�GHVFULSWLYH�DQG�DQDO\WLF�PHWKRGV��&KL�VTXDUH�DQG�)LVKHU�H[DFW�WHVW��5HVXOWV� 7KH� PDMRULW\� RI� SDUWLFLSDQWV� �������� KDG� PRGHUDWH� NQRZOHGJH DERXW� EHQHILWV� DQG� KDUPV� RI� &6� DQG�PRVW�UHFHLYHG�WKHLU�LQIRUPDWLRQ�IURP�WKHLU�UHODWLYHV�DQG�IULHQGV��7KH�PDMRULW\�RI�ZRPHQ���������KDG�DEVWDLQHG�DWWLWXGH� WR� &6��0RUH� WKDQ� �����RI� WKH� PRWKHUV� KDG� FKRVHQ� &6� IRU� IROORZLQJ� UHDVRQV� LQ� GHFUHDVLQJ� RUGHU� RI�IUHTXHQF\�� FKLOG
V� KHDOWK ,IHDU� RI� SDLQ�� VWUHVV� DQG� DQ[LHW\�� SUHYHQWLRQ� RI� JHQLWDO� WHDUV�� IHDU� RI� YDJLQDO� H[DPV��
SUHYHQWLRQ� RI� GHIRUPLW\� DQG� UHOD[DWLRQ� RI� JHQLWDO� V\VWHP� DQG� VKRUWHQLQJ� RI� ODERU� GXUDWLRQ�� 7KHUH� ZDV� D�VLJQLILFDQW� UHODWLRQ�EHWZHHQ�NQRZOHGJH� OHYHO� DQG� IROORZLQJ� UHDVRQV�� IHDU�RI�SDLQ��SV\FKRWLF� VWUHVV� DQG�DQ[LHW\��VKRUWHQLQJ�RI�ODERU�GXUDWLRQ�&RQFOXVLRQ� )LQGLQJV�RI�WKLV�VWXG\�JLYHV�DWWHQWLRQ�WR�WKH�QHHG�IRU LQVWUXFWLRQ�GHSOR\PHQW�E\�PLGZLYHV�DQG�RWKHU�KHDOWK� VWDII�� +LJK� UDWHV� RI� QHJDWLYH� DQG� DEVWDLQ� DWWLWXGH� �������� LQ� VSLWH� RI� FKRRVLQJ� LW� VKRZV� WKDW� SUHJQDQW�PRWKHUV� GHPDQG� FHVDUHDQ� VXEVHTXHQW� WR� IOLJKWLQJ� RI� FODVVLF� SDLQIXO� YDJLQDO� GHOLYHU\��7KXV�ZH� FDQ�XWLOL]H� QHZ�REVWHWULF� DQG� FRPSOHPHQWDU\� PHWKRGV�� FRXQVHO� ZLWK� WDUJHW� PRWKHUV� DQG� VXSSRUW� WKHP� E\� JLYLQJ� LQIRUPDWLRQ��HPRWLRQDOO\�DQG�VRFLDOO\�LQ�RUGHU�WR�GHFUHDVH�FHVDUHDQ�VHFWLRQ�
.H\�ZRUGV� $WWLWXGH���&HVDUHDQ�6HFWLRQ���.QRZOHGJH��3UHJQDQF\��:RPHQ
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