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$EVWUDFW��3HULQDWDO�WUDQVPLVVLRQ�RI�KHSDWLWLV�%�YLUXV�IURP�LQIHFWHG�PRWKHU�WR�LQIDQW�RIWHQ�OHDGV�WR�VHYHU�ORQJ�WHUP�VHTXHO���$�GHVFULSWLYH�VWXG\�ZDV�GHVLJQHG�LQ�����SUHJQDQW�ZRPHQ�GHOLYHULQJ�LQ�1LNQDIV�+RVSLWDO�RI�5DIVDQMDQ�FLW\�� �0DUFK�� $XJXHVW������� �0DWHUQDO�YHQRXV�EORRG�VDPSOHV�ZHUH�FROOHFWHG� DQG� WHVWHG� IRU� +HSDWLWLV� %� VXUIDFH� DQWLJHQ� �+%V$J��� E\� (/,6$�� �� FDVHV� ZLWK� SRVLWLYH�+%V$J�ZHUH�IRXQG�������������&,� ���������������7KH�PHDQ�RI�DJH�ZDV�������B����\HDUV��DQG�PHDQ�QR�� RI� JUDYLGLW\� ZDV� �������������� 7KHUH� ZDV� D� KLVWRU\� RI� KHSDWLWLV� %� YDFFLQDWLRQ� RQO\� LQ� ��� RI�SUHJQDQW�ZRPHQ��7KHUH�ZDV�D�VLJQLILFDQW�FRUURODWLRQ�EHWZHHQ�+%V$J�SRVLWLYLW\�DQG�KLVWRU\�RI�WR�EH�ERUQ�LQ�5DIVDQMDQ����GUXJ�XVDJH�RI�WKH�SUHJQDQW�ZRPDQ�RU�KHU�KXVEDQG��DQG��KDYLQJ�WDWWRR��3���������+HSDWLWLV�%�YDFFLQDWLRQ�VKRXOG�EH�FRQVLGHUHG� LQ�ZRPHQ�RI�FKLOG�EHDULQJ�DJH� WR�SUHYHQW�SUHQDWDO�+%9�LQIHFWLRQ�.H\ZRUGV� x +HSDWLWLV�%�YLUXV�x 3UHJQDQF\�x +%V$J
HSDWLWLV� %� YLUXV� �+%9�� LQIHFWLRQ� LV� D�ZRUOGZLGH� SXEOLF� KHDOWK� SUREOHP� >�@���,QIDQWV� ERUQ� WR� PRWKHUV� SRVLWLYH� IRU�ERWK� +%V$J� DQG� +HSDWLWLV� %� H� DQWLJHQ� �+%H$J��KDYH���±����FKDQFH�RI� �SUHQDWDO�+%9� LQIHFWLRQ��DQG� ��±���� RI� WKH� LQIHFWHG� LQIDQWV� EHFRPH�FKURQLF�FDUULHUV�>���@��,Q�,UDQ�� WKHUH�LV�D�SUHYDOHQFH�RI���� � �����+%V$J�SRVLWLYH�LQ�SUHJQDQW�ZRPHQ�>���@���$�GHVFULSWLYH� VWXG\�ZDV�GHVLJQHG�LQ ����SUHJQDQW�ZRPHQ�GHOLYHULQJ�LQ�1LNQDIV�KRVSLWDO�RI�5DIVDQMDQ�FLW\���EHWZHHQ�0DUFK�DQG�$XJXHVW��������0DWHUQDO�YHQRXV�EORRG�VDPSOHV�ZHUH�FROOHFWHG�DQG�WHVWHG�IRU�+%V$J�� XVLQJ� (/,6$� �%HKULQJ�� *HUPDQ\���6WDWLVWLFDO� DQDO\VLV� ZDV� SHUIRUPHG� E\� 6366� VRIW�ZDUH��� RXW� RI� ���� FROOHFWHG� VDPSOHV� ZHUH� +%V$J�SRVLWLYH�������RU�RQH�LQ�HYHU\����GHOLYHULHV�������&,� �������������� �7KH�PHDQ�RI�DJH�ZDV�������������\HDUV��DQG�PHDQ�QXPEHU�RI�JUDYLGLW\�ZDV���������� ������ 7KHUH� ZDV� D� VLJQLILFDQW� FRUURODWLRQ�EHWZHHQ�+%V$J�SRVLWLYLW\�DQG�SODFH�RI�ELUWK�RI�WKH�

SUHJQDQW� ZRPDQ�� GUXJ� DGGLFWLRQ� RI� KHU� RU� KHU�KXVEDQG�� DQG� KDYLQJ� WDWWRR�� 3������ �7DEOH� �����7KHUH� ZDV� QR� VLJQLILFDQW� FRUURODWLRQ� EHWZHHQ�+%V$J�SRVLWLYLW\� DQG�KLVWRU\�RI� VXUJHU\��FHVDULDQ�VHFWLRQ�� WUDQVIXVLRQ�� MDXQGLFH�� DQG� KHSDWLWLV� %�YDFFLQDWLRQ�� �2QO\� ���RI� WKH�SUHJQDQW�ZRPHQ� LQ�WKLV�UHVHDUFK�KDG�EHHQ�YDFFLQDWHG��7KHUH�ZDV�QRW�D�VLJQLILFDQW� FRUURODWLRQ� EHWZHHQ� +%V$J� SRVLWLYLW\�DQG�QXPEHU�RI�SUHYLRXV�GHOLYHULHV�DQG�DERUWLRQV��,UDQ� KDV� DQ� LQWHUPHGLDWH� SUHYDOHQFH� RI� +%9�LQIHFWLRQ� ZLWK� D� SUHYDOHQW� OHVV� WKDQ� ��� +%V$J�SRVLWLYH� SRSXODWLRQ� >�@�� ,Q� RXU� VWXG\� ����� RI� WKH�SUHJQDQW�ZRPHQ�ZHUH�+%V$J�SRVLWLYH��8S�WR�QRZ��GLIIHUHQW� GDWD� RQ� WKH� SUHYDOHQFH� RI� +%9� DPRQJ�ZRPHQ�RI�FKLOG� � EHDULQJ�DJH�KDYH�EHHQ�UHFRUGHG�WKURXJKRXW� WKH� FRXQWU\�� � 7DEUL]� KDV� WKH� KLJKHVW�SUHYDOHQFH� RI� ������ >�@� LQ� FRPSDUH� ZLWK�%DERO�������>�@�� �.HUPDQ�������>�@��DQG�%DQGDU�[$EEDV� ������>�@�� ,Q� WKLV� VWXG\� �� RI� �� +%V$J�SRVLWLYH�SUHJQDQW�ZRPHQ�������KDV�ULVN�IDFWRUV�IRU�[+%9� LQIHFWLRQ�� EXW� RQO\� �� KDV� KLVWRU\� RI�KHSDWLWLV� %� YDFFLQDWLRQ�� ,W� VKRXOG� EH� FRQVLGHUHG

+

&RUUHVSRQGLQJ� $XWKRU ��� 'U�� =RKUHK� $PLQ]DGHK�� $VVRFLDWH�3URIHVVRU� RI� ,QIHFWLRXV� 'LVHDVHV�� 6KDKHHG� %HKHVKWL� 0HGLFDO�8QLYHUVLW\��(�PDLO��]RKUHKDPLQ]DGHK#\DKRR�FRP
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7DEOH� � $VVHVVPHQW� RI� ULVN� RI� KHSDWLWLV� %� YLUXV� LQIHFWLRQ� DPRQJ� +%V$J�SRVLWLYH� DQG� +%V$J�QHJDWLYH�SUHJQDQW�ZRPHQ&RQVLGHUHG�YDULDEOHV +%V$J�SRVLWLYH +%V$J�QHJDWLYH 3 YDOXH2ULJLQ�RI�%LUWK�5DIVDQMDQ2WKHU�&LWLHV �� ������ �����
1R�'UXJ�DGGLFWLRQ'UXJ�DGGLFWLRQ �� ���� �����

+LVWRU\�RI�+XVEDQG
V�'UXJ�DGGLFWLRQ�1R<HV �� ����� ������
+LVWRU\�RI�7DWWRR�1R�<HV �� ����� �����

WKDW� KHSDWLWLV� %� YDFFLQDWLRQ� LV� WKH� PRVW HIIHFWLYH�ZD\� WR� SUHYHQW� +%9� LQIHFWLRQ� >�@�� 7KHUH� ZDV� D�VLJQLILFDQW� FRUURODWLRQ� EHWZHHQ� +%V$J� SRVLWLYH�DQG� WR� EH� ERUQ� LQ� 5DIVDQMDQ�� WR� KDYH� KLVWRU\� RI�GUXJ� DGLFWLRQ�� WR� KDYH� GUXJ� DGLFWHG� KXVEDQG�� DQG�KDYLQJ� 7DWWR� ZKLFK� LV� LQ� DJUHHPHQW� ZLWK� %DOGR>��@�UHVHDUFK��7KHUH�ZDV�QRW�D�VLJQLILFDQW�FRUUROD �WLRQ� EHWZHHQ� +%V$J� SRVLWLYH� DQG� KLVWRU\� RI�VXUJHU\��FHVDULDQ� VHFWLRQ�� WUDQVIXVLRQ�� � DQG� MDXQG �LFH�ZKLFK�LV�LQ�DJUHHPHQW�ZLWK�3RRUVDGHJK>�@�DQG�$DOL�>�@�VWXGLHV�,Q� FRQFOXVLRQ� WKH� ORZ� SUHYDOHQFH� RI� +%V$J� LQ�SUHJQDQW ZRPHQ�LQ�5DIVDQMDQ�FLW\�LQ�FRPSDUH�ZLWK�RWKHU� FLWLHV� FRUUHODWHV� ZLWK� GLIIHUHQW� IDFWRUV�LQFOXGLQJ� SUHYLRXV� YDFFLQDWLRQ� DJDLQVW� +%9���6LQFH� RQO\� ��� RI� WKH� SUHJQDQW� ZRPHQ� ZHUH�YDFFLQDWHG�� LW� LV� QHFHVVDU\� WR� FRQVLGHU� +%9�YDFFLQDWLRQ� LQ� ZRPHQ� RI� FKLOG �EHDULQJ� DJH� DV� DQ�HIIHFWLYH�IDFWRU�WR�SUHYHQW�SUHQDWDO�+%9�LQIHFWLRQ�����5HIHUHQFHV�
� 0D\QDUG�� -�(���+HSDWLWLV�%��JOREDO� LPSRUWDQFH�DQG�QHHG�IRU�FRQWURO��9DFFLQH ���������6XSSO���6���6���� 6WHYHQV� &(�� 1HXUDWK� 5$�� %HDVOH\� 53�� 6]PXQHVV� :�������+%H$J�DQG�DQWL�+%H�GHWHFWLRQ�E\�UDGLRLPPXQRD�VVD\��FRUUHODWLRQ�ZLWK�YHUWLFDO�WUDQVPLVVLRQ�RI�KHSDWLWLV�%�YLUXV�LQ�7DLZDQ��-�0HG�9LURO�������±����� 6WHYHQV� &(�� 7R\� 37�� 7RQJ� 0-�� 7D\ORU� 3(�� 9\DV� *1��1DLU� 39�*XGDYDOOL� 0�� .UXJPDQ� 6�� ������ 3HULQDWDO�KHSDWLWLV� %� YLUXV� WUDQVPLVVLRQ� LQ� WKH� 8QLWHG� 6WDWHV��SUHYHQWLRQ� E\� SDVVLYH�DFWLYH� LPPXQL]DWLRQ�� -$0$����������±������ 3RRUVDGHJK�$��.KRVKQHMDG�)�1D]DUL�6���������+%V$J�LQ�SUHJQDQW� ZRPHQ� GXULQJ� GHOLYHU\� SHULRG� LQ� 7DEUL]�KRVSLWDO������������7DEUL]�-�.HUPDQ�0HGLFDO�XQLYHUVLW\����������

� +DVDQMDQL� 5RVKDQ�0�+RVVHLQL� 0RJKDGGDP�0� �� ������3UHYDOHQFH� RI� KHSHWLWLV� %� YLUXV� LQ� SUHJQDQW� ZRPHQ��%DERO�FLW\�������1DE]�-����������� $DOL��6���������3UHYDOHQFH�RI�+%V$J�LQ�SUHJQDQW�ZRPHQ�UHIHUULQJ� .HUPDQ� KRVSLWDOV� ������ -� .HUPDQ� 0HGLFDO�XQLYHUVLW\����������� 5DMDHL� 0�6KDPVDHL� 5�� =DUH� 6�� �� �����3UHYDOHQFH� RI�KHSHWLWLV� %� YLUXV� LQ� SUHJQDQW� ZRPHQ�� %DQGDU� $EEDVO�FLW\��-�+RUPR]JDQ�0HGLFDO�XQLYHUVLW\������������ .DQH�0��� ������ *OREDO� 3ODQ� RI� $FWLRQ� IRU� +HSDWLWLV� %�,PPXQL]DWLRQ�*OREDO�3URJUDP�IRU�9DFFLQH�DQG�,PPXQL�]DWLRQ�� ([SDQGHG 3URJUDP� RQ� ,PPXQL]DWLRQ�� *HQHYD��:RUOG�+HDOWK�2UJDQL]DWLRQ�� $� &RPSUHKHQVLYH� ,PPXQL]DWLRQ� 6WUDWHJ\� WR� (OLPLQDWH�7UDQVPLVVLRQ� RI� +HSDWLWLV� %� 9LUXV� ,QIHFWLRQ� LQ� WKH�8QLWHG�6WDWHV�00:5������������55���������� %DOGR� 9�)ORUHDQL� $�� PHQHJRQ� 7�JUHOOD� 3�SDWHUQRVWHU�'P�WULYHOOR��5���������+HSDWLWL &�YLUXV��KHSDWLWLV�%�YLUXV�DQG� KXPDQ� LQPPXQRGH)LFLHQF\� YLUXV� LQIHFWLRQ� LQ�SUHJQDQW� ZRPHQ� LQ� 1RUWK�(DVW� ,WDO\�D� VHURHSLGHPL�RORJLFDO� VWXG\�� ,QVWLWXWH� RI� +\JLHQH�� 8QLYHUVLW\� RI�3DGXD�,WDO\��(XUJ�-�����(SLGHPLRO���������������
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