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��� 'H� -RXJK� )(�� -DQVVHQ� +/�� 'H�PDQ� 5$��6FKDOP� 6:�� 6XUYLYDO� DQG� 3URJQRVWLF� LQ�+HSDWLWLV� %� 6XUIDFH� $QWLJHQ± 3RVLWLYH�&LUUKRVLV� RI� WKH� /LYHU�� *DVWURHQWHUORJ\������������������������9LOHQHXYH� -9�� &RQGUHD\� /'�:LOOHPV� %��/DPLYXGLQH� 7UHDWPHQW� IRU� 'HFRPSHQVDWHG�&LUUKRVLV� 5HVXOWLQJ� IURP� &KURQLF� +HSDWLWLV�%��+HSDWRORJ\���������������������<DR� )<�%DVV� 10�/DPLYXGLQH� 7UHDWPHQW�LQ� 3DWLHQWV� ZLWK� 6HYHUO\� 'HFRPSHQVDWHG�&LUUKRVLV� 'XH� WR� 5HSOLFDWLQJ� +HSDWLWLV� %�,QIHFWLRQ���+HSDWRORJ\��������������������� .DSSRU� '�*XSWDQ� 5�:DNLO� 60� �.D]LP�61�%HQHILFHDO� (IIHFWV� RI� /DPLYXGLQH� LQ�+HSDWLWLV� %� 9LUXV± 5HODWHG� 'HFRPSHQVDWHG�&LUUKRVLV��-�+HSWRORJ\������������������

��3HUULOOR�5S�:ULJKW�7/�5DNHOD�-��/HY\�*�$�0XOWLFHQWHU� 8QLWHG� 6WDWHV� ± &DQDGLDQ� 7ULDO�WR� $VVHVV� /DPLYXGLQH� 0RQRWKHUDS\� EHIRUH�DQG� DIWHU� /LYHU� 7UDQVSODQDWLRQ� IRU� &KURQLF�+HSDWLWLV�%�+HSDWRORJ\�������������������/DL�&,�<XHQ�0)�3URIRXQG� 6XSSUHVVLRQ� RI�+HSDWLWLV� %� 9LUXV� 5HSOLFDWLRQ� ZLWK�/DPLYXGLQH��-�PHG�YLURO��������������������5L]]HKR� 0�9ROSHV� 5� �6PHGLOH� $��5HVSRQVH� RI� 3UH�FRUPXWDQW� &KURQLF�+HSDWLWLV� %� ,QIHFWLRQ� WR� /DPLYXGLQH�-� 0HG�9LURO�������������������� 'LHQVWDJ� -/�� 6FKLII� (5�:ULJKW� 7/��/DPLYXGLQH�DV�,QLWLDO�7UHDWPHQW�IRU�&KURQLF�+HSDWLWLV� %� LQ� WKH� 8QLWHG� 6WDWHV�1� (QJOH� -��0HG���������������������
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(IIHFWV�RI�/DPLYXGLQH�RQ�)XQFWLRQ�RI�/LYHU�DQG�
&OLQLFDO�&RQGLWLRQ�LQ�3DWLHQWV�ZLWK�'HFRPSHQVDWHG�

&LUUKRVLV
<RXVHIL�0DVKKRXU�0���)RURXWDQ�+��0DQVRXU�*KDQDHL�)��*KRIUDQL�+�

$EVWUDFW,QWURGXFWLRQ� 'HFRPSHQVDWHG� FLUUKRVLV� UHVXOWLQJ� IURP� FKURQLF� KHSDWLWLV� %� FDXVHV� D� VLJQLILFDQW�GHFUHDVH� LQ� VXUYLYDO� RI� WKHVH� SDWLHQWV�� 3UHVFULSWLRQ� RI� $OSKD� LQWHUIURQH� IRU� WKHVH� SDWLHQWV� LV�IRUELGGHQ�� 6HYHUDO� VWXGLHV� KDYH� VKRZQ� WKH� HIIHFWLYHQHVV� RI� /DPLYXGLQH� LQ� GHFUHDVLQJ� WKH�6\PSWRPV�DULVLQJ�IURP�WKLV�GHFRPSHQVDWLRQ��2EMHFWLYH� 7KH�DLP�RI� WKLV� VWXG\� LV� WR�GHWHUPLQH� WKH�HIIHFW�RI�/DPLYXGLQH�RQ� OLYHU� IXQFWLRQ�DQG�FOLQLFDO� VWDWXV� RI� WKH� SDWLHQWV�ZLWK� GHFRPSHQVDWHG� FLUUKRVLV� DULVLQJ� IURP�+%9� SUHVHQWLQJ� WR� WKH�6XSSRUWLQJ� &HQWHU� RI� SDWLHQWV� ZLWK� OLYHU� GLVHDVHV� RU� WKRVH� EHLQJ� KRVSLWDOL]HG� DW� *DVWURORJ\�'HSDUWPHQW�RI��,PDP�.KRPHLQL�+RVSLWDO�0DWHULDOV�DQG�PHWKRGV� ,Q�D�FOLQLFDO� WULDO�RQ�WKH�EDVLV�RI� OLYHU�FRQVLGHUDWLRQ�LQ����SDWLHQWV�ZLWK�FLUUKRVLV�WKDW�KDG�SRVLWLYH�+EV$J��SRVLWLYH�+%9�'1$��FKLOG�SXJK�VFRUH�PRUH�WKDQ����EXW�QRW�ZLWK�SRVLWLYH�+&9�$E�RU�SRVLWLYH�+,9�$E�DQG�FUHDWLQLQ�RI�VHUXP��PRUH�WKDQ���PJ�GO��WKH\�ZHUH�WUHDWHG�ZLWK�����PJ�RI�/DPLYXGLQH�WDEOHWV�GDLO\�,Q�WKHVH�SDWLHQWV��VHUXP�OHYHO�RI�ELOLUXELQ��DOEXPLQ��$/7��$67�DQG�DOVR� WKH�37�FRDJXODWLRQ� WLPH��RQ� WKH�EDVLV�RI� ,15��ZHUH�FRQWUROOHG�DW� WKH�EHJLQQLQJ�RI�VWXG\�DQG�WKHQ�DW�LQWHUYDOV�RI���WR���PRQWKV�DQG�ILQDOO\����PRQWKV�DIWHU�WKH�VWDUW�RI�WUHDWPHQW�DQG�LQ�WHUPV� RI� SUHVHQFH� DQG� LQWHQVLW\� RI� DVFLWHV� DQG� HQFHSKDORSDWK\�� WKH� SDWLHQWV�ZHUH� H[DPLQHG� E\� D�SK\VLFLDQ��$OVR�DW�WKH�EHJLQQLQJ�RI�WKH�VWXG\�DQG���DQG����PRQWKV�ODWHU��+%V��$J��+%9�'1$��+EH�$J�DQG�+EH�$E�ZHUH�FKHFNHG��2Q�WKH�EDVLV�RI�WKH�WDEOH�UHODWHG�WR�FKLOG�SXJK��LWV�DPRXQW�ZDV�FDOFXODWHG�DW�WKH�EHJLQQLQJ�RI�WKH�VWXG\�DQG�DW�LQWHUYDOV�RI ��WR���PRQWKV�DQG�WKHQ����PRQWKV�5HVXOWV� ��SDWLHQWV�GLHG��LQ�WKH�ILUVW���PRQWKV�RI�WUHDWPHQWV��7KH�IROORZLQJ�UHVXOWV�DUH�UHODWHG�WR����SDWLHQWV�EHLQJ�XQGHU�WUHDWPHQW�ZLWK�/DPLYXGLQH�DW�OHDVW�IRU�D�SHULRG�RI���PRQWKV��,Q�WKHVH�SDWLHQWV�PHDQ�FKLOG�SXJK� VFRUH�ZDV�GHFUHDVHG� IURP������ �PHDQ���FULWHULRQ�GHYLDWLRQ�� WR������S���������PHDQ� OHYHO� RI� ELOLUXELQ� IURP������� WR���������PJ�GO� �S��������DQG�PHDQ� OHYHO�RI� DOEXPLQ� IURP�������WR���������J�GO��S��������DQG�PHDQ�37��,15��IURP�������WR��������S��������DQG�PHDQ $/7�
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IURP� ������ WR� ������ XQLWV� SHU� OLWHU� �S��������� 2XW� RI� ��� SDWLHQWV� QRW� EHLQJ� SUHFRUPXWDQW�� ��SDWLHQWV� ������KDG�+EH�$J�VHURFRQYHUVLRQ�DIWHU���PRQWKV�RI� WUHDWPHQWV�DQG���������DIWHU�D����PRQWK�WUHDWPHQW�ZLWK�/DPLYXGLQH��$OO�RI�WKH�SDWLHQWV�WROHUDWHG�WKLV�GUXJ�YHU\�ZHOO�&RQFOXVLRQ�� /DPLYXGLQH� FDQ� EH� HIIHFWLYH� LQ� LPSURYHPHQW� RI� OLYHU� IXQFWLRQ� LQ� SDWLHQWV� ZLWK�GHFRPSHQVDWHG� OLYHU� FLUUKRVLV� UHVXOWLQJ� IURP� +%9�� EXW� IRU� GHWHUPLQDWLRQ� RI� SURSHU� SHULRG� RI�WUHDWPHQW��IXUWKHU�VWXGLHV�DUH�QHFHVVDU\�
.H\�ZRUGV��+HSDWLWLV�%��+HSDWLWLV�%�9LUXV��/DPLYXGLQH���/LYHU�&LUUKRVLV


