
0DOD\VLDQ�-RXUQDO�RI�$QDO\WLFDO�6FLHQFHV��9RO��� 1R�� ����������� � ���
'2,��KWWSV���GRL�RUJ����������PMDV�������������

���

0$/$<6,$1 -2851$/�2)�$1$/<7,&$/�6&,(1&(6
3XEOLVKHG�E\�7KH�0DOD\VLDQ�$QDO\WLFDO�6FLHQFHV 6RFLHW\

,627+(50$/�02'(//,1*�%$6('�(;3(5,0(17$/�678'<�2)�
',662/9(' +<'52*(1�68/),'(�$'62537,21�)520�:$67(�:$7(5�

86,1*�(**6+(//�%$6('�$&7,9$7('�&$5%21

�0RGHO�,VRWHUPD�%HUGDVDUNDQ�.DMLDQ�3HQMHUDSDQ�+LGURJHQ�6XOILGD�7HUODUXW�GDULSDGD�$LU�6LVD�
0HQJJXQDNDQ�.DUERQ�\DQJ�'LDNWLINDQ�%HUDVDVNDQ�.XOLW�7HOXU�

2PDU�$EHG�+DEHHE���5DPHVK�.DQWKDVDP\���*RPDD�$EGHOJDZDG�0RKDPPHG�$OL�����5RVOL�0RKG��<XQXV�

�)DFXOW\�RI�&KHPLFDO�(QJLQHHULQJ�	�1DWXUDO�5HVRXUFHV�(QJLQHHULQJ
�)DFXOW\�RI�,QGXVWULDO�6FLHQFHV�DQG�7HFKQRORJ\

8QLYHUVLWL�0DOD\VLD�3DKDQJ��*DPEDQJ��������.XDQWDQ��3DKDQJ��0DOD\VLD
�&KHPLVWU\�'HSDUWPHQW��)DFXOW\�RI�6FLHQFH��
$O࣓$]KDU�8QLYHUVLW\��$VVLXW���������(J\SW

&RUUHVSRQGLQJ�DXWKRU� UDPHVK#XPS�HGX�P\

5HFHLYHG����-XQH�������$FFHSWHG�����-DQXDU\�����

$EVWUDFW
7KLV�SDSHU�UHSRUWV�RQ� WKH�H[SHULPHQWDO�ZRUN�XVLQJ�EDWFK�SURFHVV�FRQGXFWHG� WR�GHWHUPLQH� WKH�DGVRUSWLRQ�FDSDFLW\�RI�GLVVROYHG�
K\GURJHQ�VXOILGH� LQ� WKH�V\QWKHWLF�ZDVWHZDWHU�RQWR� WKH�DFWLYDWHG�FDUERQ�ZKLFK� LV�GHULYHG�IURP�WKH�HJJVKHOO��)RXULHU�7UDQVIRUP�
,QIUDUHG� 6SHFWURVFRS\� �)7,5��� (QHUJ\�'LVSHUVLYH� ;�UD\� 6SHFWURVFRS\� �(';��� 6FDQQLQJ� (OHFWURQ� 0LFURVFRS\� �6(0��� DQG�
SDUWLFOH�VL]H�GLVWULEXWLRQ�KDYH�EHHQ�XVHG�WR�FKDUDFWHUL]H�WKH�SUHSDUHG�PDWHULDO��7KH�UDZ�PDWHULDOV�RI�FKLFNHQ�HJJVKHOO�DUH�DGRSWHG�
WR� UHWULHYH� WKH� FDUERQ� FRQWHQW� ZKLFK� LV� WKHQ� DFWLYDWHG� XVLQJ� .2+� DV� WKH� DFWLYDWLRQ� DJHQW�� 7KH� H[DPLQHG� FRQFHQWUDWLRQ� RI�
GLVVROYHG�K\GURJHQ�VXOILGH� LV� UDQJLQJ�IURP�����WR�����SSP��7KH�PD[LPXP�DGVRUSWLRQ�FDSDFLW\�RI� WKH�GLVVROYHG�+�6�RQWR� WKH�
DFWLYDWHG�FDUERQ�LV�������PJ�J�DQG�WKH�HTXLOLEULXP�WLPH�LV���KRXUV��7KH�H[DPLQHG�S+�YDOXH�LQ�WKLV�VWXG\�LV�UDQJLQJ�IURP�����WR�
������7KH�WZR�ZHOO�NQRZQ�HTXLOLEULXP�DGVRUSWLRQ�LVRWKHUP�PRGHOV��L�H��WKH�/DQJPXLU�DQG�WKH�)UHXQGOLFK�PRGHOV��DUH�HPSOR\HG��
,W�LV�IRXQG�WKDW�WKH�DGVRUSWLRQ�LVRWKHUP�FDSDFLW\�DJUHHV�YHU\�ZHOO�WR�WKH�)UHXQGOLFK�LVRWKHUP�PRGHO���7KLV�SDSHU�DWWHPSWV�WR�VKRZ�
WKH�GLIILFXOWLHV�RI�FRQYHUWLQJ�&D&2� WR�FDUERQ�GXH�WR�WKH�IDFW�WKDW�WKH�UDZ�PDWHULDO�FRQWDLQV�KLJKHU�FDOFLXP��&D��FRQWHQW�LQVWHDG�
RI�FDUERQ��,W�LV�FRQFOXGHG�WKDW�WKH�FDUERQ�GHULYHG�IURP�WKH�FKLFNHQV¶�HJJVKHOOV�LV�YHU\�EHQHILFLDO�IRU�WUHDWPHQW�RI�GLVVROYHG�+�6�
LQ�ZDVWH�ZDWHU��
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$EVWUDN
.DMLDQ�LQL�PHODSRUNDQ PHQJHQDL�NHUMD�HNVSHULPHQ�PHQJJXQDNDQ�SURVHV�NHORPSRN�\DQJ�GLMDODQNDQ�XQWXN�PHQHQWXNDQ�NDSDVLWL�
SHQMHUDSDQ� KLGURJHQ� VXOILGD� WHUODUXW� GDODP� DLU� VLVD� VLQWHWLN� NH� GDODP� NDUERQ� \DQJ� GLDNWLINDQ� GLKDVLONDQ� GDULSDGD NXOLW� WHOXU��
6SHNWURVNRSL�,QIUDPHUDK�)RXULHU��)7,5����6SHNWURVNRSL�;�UD\�7HQDJD�6HUDNDQ��(';���0LNURVNRS�,PEDVDQ�(OHNWURQ �6(0���GDQ�
WDEXUDQ� VDL]� ]DUDK� WHODK� GLJXQDNDQ� XQWXN�PHQFLULNDQ� EDKDQ� \DQJ� GLVHGLDNDQ�� � .XOLW� WHOXU� D\DP� VHEDJDL� EDKDQ� PHQWDK� WHODK�
GLJXQDNDQ� XQWXN�PHQGDSDWNDQ� VHPXOD� NDQGXQJDQ� NDUERQ� \DQJ� NHPXGLDQQ\D� GLDNWLINDQ� GHQJDQ� PHQJJXQDNDQ�.2+� VHEDJDL�
DJHQ�SHQJDNWLIDQ�� -XODW�NHSHNDWDQ�KLGURJHQ�VXOILGD�\DQJ�GLSHULNVD�DGDODK�GL�DQWDUD�����KLQJJD�����SSP��.DSDVLWL�SHQMHUDSDQ�
PDNVLPXP�+�6� WHUODUXW� NH�GDODP�NDUERQ�GLDNWLINDQ� DGDODK������ PJ�J�GDQ�PDVD�NHVHLPEDQJDQ VHODPD��� MDP�� -XODW QLODL� S+�
\DQJ�GLSHULNVD�GDODP�NDMLDQ�LQL�GL DQWDUD�����KLQJJD������.HGXD�GXD�PRGHO�SHQMHUDSDQ�LVRWHUPD�NHVHLPEDQJDQ�WHUNHQDO�VHSHUWL�
PRGHO� )UHXQGOLFK� GDQ� /DQJPXLU� WHODK� GLODNVDQDNDQ�� .DSDVLWL� SHQMHUDSDQ� LVRWHUPD� GLGDSDWL VHODUL� GHQJDQ� PRGHO� LVRWHUPD�
/DQJPXLU�� .DMLDQ� LQL� FXED� PHQXQMXNNDQ� NHVXNDUDQ� XQWXN� PHQXNDU� &D&2� NHSDGD� NDUERQ� GLVHEDENDQ� ROHK� EDKDQ� PHQWDK�
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