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6FLHQWLILF�VXSHUYLVRU��ɚVVRF��ɪURI� 6DYRNKLQD�0��9�
1DWLRQDO�8QLYHUVLW\�RI�3KDUPDF\��.KDUNLY��8NUDLQH

EHOLNRYDLQVDUGHU#JPDLO�FRP

,QWURGXFWLRQ� 3DQLF� GLVRUGHU� �HSLVRGLF� SDUR[\VPDO� DQ[LHW\�� LV� DQ[LHW\� GLVRUGHU��ZKHQ� SHULRGLF�
SDQLF�DWWDFNV�DULVH��DUH�QRW�OLPLWHG�WR�VSHFLILF�FLUFXPVWDQFHV�DQG�SODFHV��WKDW�LV��WKH\�DUH�XQSUHGLFWDEOH��7KH�
SUHYDOHQFH�RI�SDQLF�GLVRUGHU��35��LQ�DGXOWV�LQ�WKH�8QLWHG�6WDWHV�YDULHV�IURP������WR�������$FFRUGLQJ�WR�WKH�
8NUDLQLDQ�:RUOG�0HQWDO�+HDOWK�6XUYH\��LQ�RXU�FRXQWU\��WKH�SUHYDOHQFH�RI�SDQLF�GLVRUGHU�WKURXJKRXW�OLIH�LV�
DERXW�����ZRPHQ�� �������PHQ�� ��������:RPHQ�DUH�����WLPHV�PRUH�OLNHO\�WR�VXIIHU�WKDQ�PHQ��

$LP� 7KH� SXUSRVH� RI� RXU� VWXG\� ZDV� WR� LQYHVWLJDWH� WKH� SKDUPDFRWKHUDS\� RI� SDQLF� GLVRUGHU� LQ�
LQWHUQDWLRQDO�PHGLFDO�SUDFWLFH�

0DWHULDOV�DQG�PHWKRGV��7KH� WUHDWPHQW�RI�35�LQFOXGHV�WKH�IROORZLQJ�VWHSV��SDQLF�DWWDFNV��3$���
VWDELOL]DWLRQ�WKHUDS\�DQG�SURSK\OD[LV��$W�WKH�VWDJH�RI DFXSXQFWXUH�RI�3$��WKH�OHDGLQJ�UROH�LQ�WKH�WUHDWPHQW�
RI�35�EHORQJV�WR�DQWLGHSUHVVDQWV��ȕ�DGUHQREORFNHUV�DQG�EHQ]RGLD]HSLQHV��$W�SUHVHQW��VHOHFWLYH�VHURWRQLQ�
UHXSWDNH� LQKLELWRUV� �665,V�� KDYH� EHHQ� LGHQWLILHG� DV� SUHSDUDWLRQV� IRU� WKH� ILUVW� OLQH� RI� WUHDWPHQW� IRU� WKH�
WUHDWPHQW�RI�SDQLF�GLVRUGHU�

5HVXOWV DQG GLVFXVVLRQ� 7KH�SXUSRVH�RI�HIIHFWLYH�SKDUPDFRWKHUDS\� LV� WKH� UHGXFWLRQ�RI�FOLQLFDO�
V\PSWRPV�IRU�DW�OHDVW���PRQWKV�DQG�WKH�VWDELOLW\�RI�WKH�PHQWDO�VWDWH�IRU���PRQWKV��

6HUWUDOLQH LV D SRWHQW DQG VSHFLILF LQKLELWRU RI QHXURQDO VHL]XUH RI VHURWRQLQ ���+7�� WKHUHE\
LQFUHDVLQJ WKH DPRXQW DQG HQKDQFHV QHXURWUDQVPLVVLRQ RI VHURWRQLQ� 6HUWUDOLQH� ZLOO� QRW� DOORZ� WKH�
GHYHORSPHQW�RI�GUXJ�DEXVH�RU�VHGDWLYH�DQG�SV\FKRPRWRU�GLVRUGHUV��6HUWUDOLQH LV UHJLVWHUHG LQ 8NUDLQH XQGHU
WKH WUDGH QDPH =2/2)7���7KH�LQLWLDO�GRVH�RI�WKH�GUXJ�LV����PJ��RQFH�LQ�WKH�PRUQLQJ�RU�LQ�WKH�HYHQLQJ��
RUDOO\��UHJDUGOHVV�RI�IRRG�LQWDNH��,I�QHFHVVDU\��WKH�GRVH�LV�LQFUHDVHG�DIWHU���ZHHN�WR����PJ�RQFH�D�GD\��,W�KDV�
EHHQ�HVWDEOLVKHG�WKDW�VXFK�D�GRVDJH�UHJLPHQ�UHGXFHV�WKH�LQFLGHQFH�RI�GHYHORSPHQWDO�HIIHFWV�LQ�WKH�HDUO\�
VWDJHV�RI�WKH�WUHDWPHQW�RI�VLGH�HIIHFWV�WKDW�DUH�FKDUDFWHULVWLF�RI�SDQLF�GLVRUGHU�

&RQFOXVLRQV�$FFRUGLQJ�WR�IRXU�GRXEOH�EOLQG�VWXGLHV��WKH�WUHDWPHQW�RI�SDQLF�GLVRUGHU�ZLWK�VHUWUDOLQH�
OHDGV�WR�D�UHGXFWLRQ�LQ�WKH�QXPEHU�RI�SDQLF�DWWDFNV�DQG�DQ�LPSURYHPHQW�LQ�WKH�TXDOLW\�RI�OLIH��7KH�UHVSRQVH�
UDWH�ZDV�LQGHSHQGHQW�RI�WKH�GRVH��,Q�DGGLWLRQ�WR�GHFUHDVLQJ�WKH�IUHTXHQF\�RI�SDQLF�DWWDFNV�E\�DERXW�����
�YV������IRU�SODFHER��DQG�GHFUHDVLQJ�JHQHUDO�DQ[LHW\� VHUWUDOLQH�UHVXOWHG�LQ�LPSURYHPHQW�RI�TXDOLW\�RI�OLIH�
RQ�PRVW�SDUDPHWHUV�
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6FLHQWLILF�VXSHUYLVRU��DVVLVW��7VHPHQNR�.��9�
1DWLRQDO�8QLYHUVLW\�RI�3KDUPDF\��.KDUNLY��8NUDLQH

YHWD����#JPDLO�FRP

,QWURGXFWLRQ��+\SRSDUDWK\URLGLVP�LV�D�SDWKRORJ\�WKDW�GHYHORSV�DV�D�UHVXOW�RI�D�ODFN�RI�SDUDWK\URLG�
KRUPRQH�VHFUHWHG�E\�WKH�SDUDWK\URLG�JODQGV�RU�D�YLRODWLRQ�RI�WKH�UHFHSWRU�WLVVXH�VHQVLWLYLW\�WR�LW��5HGXFWLRQ�
LQ�WKH�IXQFWLRQDO�DFWLYLW\�RI�SDUDWK\URLG�JODQGV�RI�GLIIHUHQW JHQHVLV�LV�REVHUYHG�LQ����������RI�WKH�SRSXODWLRQ�
DQG�FDQ�RFFXU�DW�DQ\�DJH��OHDGLQJ�WR�D�GLVUXSWLRQ�LQ�WKH�H[FKDQJH�RI�FDOFLXP�DQG�SKRVSKRUXV��,Q�'HQPDUN��
WKH�SUHYDOHQFH�RI�K\SRWK\URLGLVP�LV����SHU���������SHRSOH��LQ�WKH�8QLWHG�6WDWHV�� ���SHU���������SHRSOH��
7KH�WUXH�SUHYDOHQFH�RI�K\SRSDUDWK\URLGLVP�LQ�8NUDLQH�LV�QRW�VSHFLILHG��$FFRUGLQJ�WR�VWDWLVWLFV��WKH�OHYHO�RI�
KRVSLWDOL]DWLRQ�IRU�K\SRSDUDWK\URLGLVP�LQ�ZRPHQ�LV���WLPHV�KLJKHU�WKDQ�WKDW�RI�PHQ��'HSHQGLQJ�RQ�WKH�W\SH�
RI�K\SRSDUDWK\URLGLVP��DQ�DOJRULWKP�IRU�LWV�WUHDWPHQW�LV�FKRVHQ��,Q�WKH�WUHDWPHQW�RI�K\SRSDUDWK\URLGLVP��
PHGLFDWHG�DQG�QRQ� PHGLFDWHG�DSSURDFKHV��GLHW�WKHUDS\��FDQ�EH�XVHG�

$LP� 7KH� DLP� RI� RXU� VWXG\� ZDV� WR� VWXG\� WKH� SKDUPDFRWKHUDS\� RI� K\SRSDUDWK\URLGLVP� LQ�
LQWHUQDWLRQDO�PHGLFDO�SUDFWLFH�

0DWHULDOV�DQG�PHWKRGV��7UHDWPHQW�RI�SDWLHQWV�ZLWK�K\SRSDUDWK\URLGLVP� LQFOXGHV�FRUUHFWLRQ�RI�
K\SRFDOFHPLD�E\�DGPLQLVWUDWLRQ�RI�FDOFLXP�DQG�YLWDPLQ�'��6XEVWLWXWLRQ�WKHUDS\�ZLWK�SDUDWK\URLG�KRUPRQH�


