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���3R\WRQ�+*��'DYH\�.:��7KDODVVHPLD��2UDO�6XUJ�2UDO�0HG�2UDO�3DWK����������������������
���+HV�-��9DQ�GHU�:DDO�7��'H��0DQ�.��%LPD[LOODU\�+\SHUSODVLD��WKH�)DFLDO�H[SUHVVLRQ�RI�+RPR]\JRXV�%HWD�WKDODVVHPLD��2UDO�6XUJ�2UDO�0HG�2UDO�SDWK��������������������������)LFDUUD�*��+DQVHQ�/6��%HFNVWHDG�-+��6WRGGDUG�(/��(ULFNVRQ�57��7KDODVVHPLD�'LDJQRVHG�7KURXJK�)DFLDO�'LVWRUWLRQ��,QW�-�2UDO�0D[LOORIDF�6XUJ��������������������������3DUNLQ�6)��'HQWDO�7UHDWPHQW�IRU�&KLOGHUQ�ZLWK�7KDODVVHPLD��2UDO�6XUJ�2UDO�0HG�2UDO�SDWK������������������������6LDPRSRXORX�0DYULGRX $��0DYULGLV�$��*DODQDNLV�(��9DVDNRV�6��)DWRXURX�+��ODSDWVDQLV�3��)ROZ�5DWH�DQG�&KHPLVWU\�RI�3DURWLG�6DOLYD�5HODWHG�WR�'HQWDO�&DULHV�DQG�*LQJLYLWLV�LQ�3DWLHQWV�ZLWK�7KDODVVHPLD�0DMRU��,QWHUQDWLRQDO�-�RI�3HGLDW�'HQWLVWU\������������������� ���Z^Ë{,É{�nf//�{��Ê¼//�ÓZeZf]�É�Z¼Ì//]�Ä//�]Y��Ê//���]Êy�]�Á�½Y|¿{�Ê³|Ì�Âa�,dËÂË�¿��,½�Â¸¯Y�µZ»�Z]��Á�Z/»©Y�/]�cZ^/Ì¯�e�½Z/ËZaÊ��ze�ÉY�f¯{�Ã|�¿�_Zq�Ä/»Z¿ Ê°��b¿Y|¿{,Êf�Æ]�|ÌÆ��Ê°��a�¹Â¸��ÃZ´�¿Y{������ ���d//�Y|Æ]�Ê//¿ZÆm�½Z»�Z//����{�Ä//ËZa�ÉZ//Å��Á� ½Z/Å{�d/�Y|Æ]�cZ¬Ì/¬ve��Z�u�¾Ì�u�Ä¼m�eÉ�¶v»Ê//¿ZÆm�Ê¿Z»�Z//��½Y|//¿{�Á�½Z//Å{�d//�Y|Æ]��f//§{�-�//�¿,d�Y|Æ]�������,���� ����//«Z]�,Ã�Â//»�-|Ì//¼u�,�|//¬»���{�ºÌ//�¿{ÂË�a�kZ//�¿Y,{ZÆm���¿�Ä��R»�-½Y�Æe�É�Z¼Ì]�Á�d»Ô��������, ��������

���d�Y|Æ]�Ê¿ZÆm�½Z»�Z/���®Ë�Â·ÂÌ»|ÌaY�ÉZÅ��yZ� ¾/Ì]°��b¿Y|¿{�cZ¬Ì/¬ve��{�Ê/¸¸¼·YÊ�º�Z¯�|Ì��Ä¼m�e {Y{�/Æ»�Êf//�Æ]�|ÌÆ//��ÊÅZ´//�¿Y{�{Z//Æm�,½Y�//Æe�����, ���������
����6FXWHOORUL�31��2U]LQFROR�&��$QGUDJKHWWL�'��*DPEHULQL�05�$QRPDOLHV�RI�WKH�0DVWLFDWRU\�$SSDUDWXV�LQ�%HWD�WKDODVVHPLD��7KH�3UHVHQW�6WDWXV�$IWHU�7UDQVIXVLRQ�DQG�,URQ�&KHODWLQJ�7KHUDS\��5DGLR�0HG����������������������/XJOLH�3)��&DPSXV�*��'HLROD�&��0HOD�0*��*DOOLVDL�'��2UDO�&RQGLWLRQ��&KHPLVWU\�RI�6DOLYD��DQG�6DOLYDU\�/HYHOV�RI�6WUHSWRFRFFXV�0XWDQV�LQ�7KDODVVHPLF�3DWLHQWV��&OLQ�2UDO�,QYHVWLJ�������������������������/HRQDUGL�5��9HU]L�3��&DOWDELDQR�0��(SLGHPLRORJLFDO�6XUYD\�RI�WKH�3UHYDOHQFH�RI�'HQWDO�&DUHLV�LQ�<RXQJ�7KDODVVHPLD�0DMRU�3DWLHQWV��6WRPDWRO�0HGLWHUU����������������������
����$O�:DKDGQL�$0��7DDQL�'3��$/�2PDUL�02��'HQWDO�'LVHDVH�LQ�VXEMHFWV�ZLWK�%HWD�WKDODVVHPLD�0DMRU��&RPPXQLW\�'HQW�2UDO�(SLGHPLRO��������������������������+DWWDE�)1��+D]]D¶D�$0��<DVVLQ�20��$/�5LPDZL�+6��&DULHV�5LVN�LQ�3DWLHQWV�ZLWK�7KDODVVHPLD�0DMRU��,QW�'HQW�-�����������������������Ä¼�Z§�,É�YÂ/�ÅZ���Ê���]Ê¼�ÓZeZf]�É�Z¼Ì]�Ä�]Y� ,½�Â//¸¯Y�µZ//»�Z//]��Á�Z//»½Y|//¿{�Ê³|Ì//�Âa�Á�d//ËÂË�¿�� ½ZËZaÄ»Z¿Ê°��b¿Y|¿{�Ã|°�¿Y{�Ê»Â¼��ÉY�f¯{�Ã|�¿�_Zq,½Y�Æe�Ê»Ô�Y�{Y�M�ÃZ´�¿Y{�����
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'HQWDO�&DULHV�LQ�3DWLHQWV�ZLWK�%HWD�7KDODVVHPLD�0DMRU
6KDKVDYDUL�)���''6��06�$EVWUDFW,QWURGXFWLRQ� %HWD�WKDODVVHPLD�SDWLHQWV�UHTXLUH�UHJXODU�LURQ�FKHODWLRQ�WKHUDS\�EDVHG�RQ�WKH�VHYHULW\�RI�GLVHDVH��WUHDWPHQW�DQG� LWV�FRPSOLFDWLRQV��7KHQ� WKHVH�SDWLHQWV�VKRXOG� UHFHLYH� UHJXODU�PHGLFDO�FDUH��7KH�UHODWLRQ�EHWZHHQ�GHQWDO� FDULHV� DQG� VRPH� GLVHDVHV� DUH� LGHQWLILHG�� %XW� XQIRUWXQDWHO\� GHQWDO� DQG� RUDO� SUREOHPV� LQ� WKHVH� SDWLHQWV�UHFHLYHG� OHVV� DWWHQWLRQ� DQG� SUHVHQW� LQIRUPDWLRQ� LV� OLWWOH�� 5HVHDUFKHUV� DOVR� VWDWHG� GLIIHUHQW� RSLQLRQV�� 7KH�SUHYDOHQFH�DQG�VHYHULW\�RI�GHQWDO�FDULHV�KDYH�EHHQ�GRFXPHQWHG�WR�EH�DVVRFLDWHG�ZLWK�D�QXPEHU�RI�GLVHDVHV��/LWWOH�GDWD�DUH�DYDLODEOH�RQ�WKH�DVVRFLDWLRQ�RI�GHQWDO�FDULHV�ZLWK�EHWD� WKDODVVHPLD�PDMRU��:KLOH�VRPH�VWXGLHV�UHSRUWHG�LQFUHDVH� GHQWDO� FDULHV� LQ� WKHVH� SDWLHQWV�� RWKHU� VWXGLHV� VKRZHG� QR� GLIIHUHQFHV� EHWZHHQ� WKDODVVHPLD� SDWLHQWV� DQG�KHDOWK\�FRQWUROV��2EMHFWLYH� 7KLV�VWXG\�DLPHG�WR�H[DPLQH�WKH�OHYHOV�RI�GHQWDO�FDULHV�LQ�EHWD�WKDODVVHPLD�SDWLHQWV�DQG�WR�FRPSDUH�LW�ZLWK�PDWFKHG�QRQWKDODVVHPLF�KHDOWK\�FRQWUROV�0DWHULDOV� DQG�0HWKRGV� 7KLV� VWXG\� LV� FURVV� VHFWLRQDO� ZLWK� FRQWURO� JURXS�� ��� WKDODVVHPLD� SDWLHQWV� LQ� KHDOWK�FHQWHU�RI�,UDQ�,QVWLWXWH�WKDODVHPLD�DQG����KHDOWK\�FRQWUROV��UHIHUUDOV�WR�FROOHJH�DQG�SDWLHQWV�KHDOWK\�DFFRPSDQLHV��ZHUH�DVVHVVHG�E\�'0)�,QGH[��7KH�WZR�JURXSV�ZHUH�PDWFKHG�LQ�DJH�VH[��VRFLR�HFRQRPLF�FRQGLWLRQ��RUDO�K\JLHQH��HDWLQJ�FDULRXV�PDWHULDO�DQG�LWV�IUHTXHQF\��5HVXOWV� 0HDQ� '0)� ZHUH� ���� �6' ������ DQG� �� ¤ �6' ������ LQ� SDWLHQWV� DQG� KHDOWK\� FRQWUROV� UHVSHFWLYHO\��7KHUH�ZDV�QR�VLJQLILFDQW�GLIIHUHQFH�EHWZHHQ�SDWLHQWV�	�KHDOWK\�FRQWUROV�LQ�'0)�LQGH[��0HDQ�'�DQG�)�ZHUH������DQG������LQ�SDWLHQWV�DQG�FRQWUROV�UHVSHFWLYHO\��7KHUH�ZHUH�VLJQLILFDQW�GLIIHUHQFHV�EHWZHHQ�WZR�JURXSV�LQ�'�DQG�)�LQGH[HV��7KHUH�ZDV�QRW�VLJQLILFDQW�GLIIHUHQFH�EHWZHHQ�'0)�LQGH[�LQ�PDOHV�DQG�IHPDOHV�LQ�ERWK�JURXSV�&RQFOXVLRQ� 7KHUH�ZDV�QR�VLJQLILFDQW�GLIIHUHQFH�LQ�WKH�WZR�JURXSV�UHJDUGLQJ�'0)�DQG�LW�VHHPV�WKDW�WKHUH�LV�QR�UHODWLRQ� EHWZHHQ� %HWD� ± WKDODVHPLD�PDMRU� DQG� GHQWDO� FDULHV��$V� DGYDQFHG� WUHDWPHQW� KDV� JUHDWO\� LQFUHDVHG� WKH�SUREDELOLW\� IRU� D� WKDODVVHPLF�FKLOG� WR� UHDFK�DGXOW� DJH�� UHJXODU�GHQWDO�YLVLWV�DUH� UHFRPPHQGHG��6LQFH�GHFD\�ZDV�VHHQ LQ�SDWLHQWV�PRUH�WKDQ�FRQWUROV��LW
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