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�]Z´¯��+HLGHQUHLFK� $�� +HJHOH� $�� 9DUJD� =�� .QREORFK�59�� 1HSKURQ� 6SDULQJ� 6XUJHU\� IRU� 5HQDO�$QJLRP\OLSRPD��(XURSHDQ�8URORJ\������������������ *DZHQGD�0��� (UDVPL� +��� /RUHQ]HQ� -��� (UQVW� 6��&KLUXJ����������������� Ð��¹ZÀ�� �yZ¨doÈ� �iz¿Y� �¾£Z]��uyº¯�¦¿��yY|-¶]� ¶¿º³Zg�¾£Z ���¬s� {Y�½|¿z³ºs� {Y�¾�Z³� uZo�®¨�­º�À«ºÀ¯&³M�¾-yZ�¶À¬§��µZ.�³Yu�¶¯Z³�¶¬l¯�­º¬��µZ.�³Yu

±Yyv³{Z¯�¾¨�|���ÎÐÕÑ�®·u|³Z�� ©Z��µyZ°��ÑÔ��� ÎÏÏ�ÎÎÖ
��� 6KXOPDQ� <�� 6KXOPDQ� (�� *LDQW� DQJLRP\OLSRPD��8URORJ\���������������± ������7DQDJR�($��0DF�$QLFK�-:���5HQDO��3DUDQFKLPDO�1HRSODVPV�� ��WK� HGLWLRQ�� 1HZ� <RUN�� $SSOHWRQ� 	�/RQJH�&R��������
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µv¨�³Yu�¶¬l¯±ÈÀ-�¾¨�|��­º¬��µZ.�³Yu�¾¨�|��©Z�®·u|³Z���µyZ°�ÒÔ�yZ¸]ÎÐÕÒ��

��� *RUDQ� 6WLPDF�� ([WHQVLYH� 6SRQWDQHRXV� 3HULUHQDO�+HPDWRPD�6HFRQGDU\�WR�5XSWXUHG�$QJLRP\OLSRPD��$FWD�&OLQ��������������������)D]HOL�± 0DWLQ�6��1RYLFN�$&��1HSKURQ�± 6SDULQJ�6XUJHU\� IRU� 5HQDO� $QJLRP\ROLSRPD�� 8URORJ\���������������������*DODQLV�,��.DEXURXGLV�$��SDWVDV�$��$�5DUH�&DVH�RI� D� *LDQW� 5HQDO� $QJLRP\OLSRPD� �� -RXU� (XURSHDQ�6XUJHU\�����������������������)XUXVHQ�$6��%HMHUNOXQG�-RKDQVHQ�7(��0DMDN�%��5HQDO� $QJLRP\ROLSRPD� DV� D� &DXVH� RI� $FXWH�

5HWURSHULWRQHDO� +HPRUUKDJH�� 7LGGVNU� 1RU�/DHJHIRUHQ����������������������������� 0RXULNLV� '�� &KDW]LLRDQQRX� $�� $QWRQLRX� $��.HKDJLDV� '�� HW� DO�� 6HOHFWLYH� $UWHULDO� (PEROL]DWLRQ�LQ� WKH� 0DQDJHPHQW� RI� 6\PSWRPDWLF� 5HQDO�$QJLRP\ROLSRPDV��(XU�-�5DGLRORJ\�������������������+DQ�<0��.LP�-.��5RK�%6��6RQJ�+<��/HH�-0��/HH� <+�� HW� DO�� 5HQDO� $QJLRP\OLSRPD�� 6HOHFWLYH�$UWHULDO�(PEROL]DWLRQ�(IIHFWLYHQHVV�DQG�&KDQJHV�LQ�$QJLRP\RJHQLF� &RPSRQHQHWV� LQ� /RQJ±7HUP�)ROORZ±XS��8URORJ\������������������
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�¾dÀ�º¨«��yZ°���¿Y|�Y�¾·Yz°·�±Y|À¯�¾�yz]&53¹(65uZo�bÀ�¿v³Z�M�yu�

µv¨�³Yu�¶¬l¯±ÈÀ-�¾¨�|��­º¬��µZ.�³Yu�¾¨�|��©Z�®·u|³Z���µyZ°�ÒÔ�yZ¸]ÎÐÕÒ��

$VVRFLDWLRQ�5DWH�RI�/HXNRF\WRVLV��,QFUHDVHG�&53�DQG�(65�
:LWK�$FXWH�$SSHQGLFLWLV

%DJKL�,�0'��$EVWUDFW,QWURGXFWLRQ� $FXWH�DSSHQGLFLWLV�LV�RQH�RI�WKH�PRVW�FRPPRQ�SUREOHPV�UHTXLULQJ�HPHUJHQF\�VXUJHU\��'LDJQRVLV�LV� EDVHG� RQ� KLVWRU\�� SK\VLFDO� H[DPLQDWLRQ� DQG� ODERUDWRU\� ILQGLQJV�� 5DWH� RI� PLVGLDJQRVLV� RI� DSSHQGLFLWLV�HVSHFLDOO\� LQ� IHPDOH� LV�XS� WR��������6RPH�EDVLF� ODERUDWRU\�H[DPLQDWLRQV�VXFK�XV ZKLWH�EORRG�FHOO�FRXQW��&53�DQG�(65�KDYH�EHHQ�VXJJHVWHG�DV�DLGV�LQ�WKH�GLDJQRVLV�RI�DFXWH�DSSHQGLFLWLV��%XW�UHVXOWV�DUH�FRQWURYHUVLDO��2EMHFWLYH� 7KLV�VWXG\�ZDV�GHVLJQHG�WR�FRQVLGHUDWLRQ�RI�DVVRFLDWLRQ�UDWH�RI�OHXNRF\WRVLV��LQFUHDVHG�&53�DQG�(65�LQ�DFXWH DSSHQGLFLWLV�0DWHULDOV�DQG�0HWKRGV��,Q�WKLV�SURVSHFWLYH VWXG\������SDWLHQWV�ZHUH�DGPLWWHG�ZLWK�FOLQLFDO�GLDJQRVLV�RI�DFXWH�DSSHQGLFLWLV�IURP�6HSWHPEHU������WR�0DUFK������LQ�3RXUVLQD�KRVSLWDO�LQ�5DVKW��%ORRG�VDPSOHV�IRU�:%&��&35�DQG�(65�ZHUH� VHQW� WR� WKH� ODERUDWRU\�SUHRSHUDWLYHO\��7KHQ� VHQVLWLYLW\�� VSHFLILFLW\��339�DQG�139�RI� WKHVH� WHVWV�ZHUH�GHWHUPLQHG�DQG�DQDO\]HG�5HVXOWV� 7KHUH� ZHUH� ���PDOHV� ������ DQG� ��� IHPDOHV� ������� 7KH�PHDQ� DJH� ZDV� ������ \HDUV� �UDQJH� �� WR� ���\HDUV��� ����������� SDWLHQWV� KDYH� KLVWRORJLFDOO\� FRQILUPHG� DSSHQGLFLWLV� DQG� ��������� KDG� QRUPDO� DSSHQGL[��6HQVLWLYLW\�� VSHFLILFLW\�� 339� DQG� 139� IRU� OHXNRF\WRVLV� ZHUH� LQ� RUGHU�� ������� ������� ������ DQG� ������� IRU�LQFUHDVHG�&53�ZHUH�LQ�RUGHU�������������������DQG��������DQG�IRU�LQFUHDVHG�(65�ZHUH�������������������������� LQ� RUGHUO\��:KHQ� DOO� WHVWV� DUH� XVHG� IRU� GLDJQRVLV�� WKHVH� FULWHULD� ZHUH� ������� ������� ������ DQG� ������UHVSHFWLYHO\��,Q�DWWHQWLRQ�WR�VHQVLWLYLW\�DQG�YDOXH�RI�SRVLWLYH��339��DQG�LQFUHDVHG�:%&��&53�DQG�(65��LW�FDQ�EH�UHVXOWHG�WKDW�SRVLWLYLW\�RI� WKHVH�WHVWV� LQ�VXVSHFWHG�DSSHQGLFLWLV�FDQ�VWUHQJWKHQ�WKH�FOLQLFDO�GLDJQRVLV�EXW�ORZHUHG�YDOXH� RI� QHJDWLYH� �139�� WHVWV� VKRZHG� WKDW� WKH�QHJDWLYLW\�RI� HDFK� WHVW�RU� DOO� WHVWV� WRJHWKHU�FDQ�QRW�YHULI\�DFXWH�DSSHQGLFLWLV�&RQFOXVLRQ�� ,Q� SUHVHQFH� RI� /HXNRF\WRVLV�� LQFUHDVHG� &35	(65� SUREDELOLW\� RI� DSSHQGLFLWLV� ZDV� LQFUHDVHG� LQ�FOLQLFDOO\�DFXWH�DSSHQGLFLWLV��%XW�QRUPDO�YDOXH�RI�:%&��&53	�(65�GRQ¶W�UXOH�RXW�DFXWH�DSSHQGLFLWLV�
.H\�ZRUGV��$QJLRP\ROLSRPD��.LGQH\�1HRSODVPV��1HSKURFWRP\
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