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�3UDVHW\R :LELVRQR� �� 1RYHPEHU ����� �� +DODPDQ�
)DNXOWDV .HGRNWHUDQ 8QLYHUVLWDV 6ULZLMD\D

/DWDU %HODNDQJ� 'LVIDJLD DGDODK VXDWX NHDGDDQ VXOLW PHQHODQ \DQJ WHULQWHJUDVL
GHQJDQ VLVWHP VHQVRULPRWRU� 'LVIDJLD PHQMDGL VDODK VDWX JHMDOD JDQJJXDQ
QHXURORJL \DQJ SDOLQJ XPXP GDQ PHQJDQFDP MLZD� 6DODK VDWX SHPHULNVDDQ
SHQXQMDQJ \DQJ GDSDW PHQMDGL SLOLKDQ XQWXN HYDOXDVL SDVLHQ GLVIDJLD DGDODK
)LEHURSWLF (QGRVFRSLF (YDOXDWLRQ RI 6ZDOORZLQJ �)((6�� 3HQHOLWLDQ LQL EHUWXMXDQ
XQWXN PHQJHWDKXL NDUDNWHULVWLN KDVLO SHPHULNVDDQ )((6 SDVLHQ GLVIDJLD IDVH
RURIDULQJ DNLEDW JDQJJXDQ QHXURORJLV GL EDJLDQ 7+7�./ 56 'U� 0RKDPPDG
+RHVLQ 3DOHPEDQJ SHULRGH ���� ± ����� $VSHN \DQJ GLWLQMDX GDODP SHQHOLWLDQ LQL
PHOLSXWL XVLD� MHQLV NHODPLQ� JDQJJXDQ QHXURORJLV SHQ\HEDE GLVIDJLD� WHPXDQ SDGD
SHPHULNVDDQ )((6� EHUXSD UHVLGX� OHDNDJH� DVSLUDVL� GDQ SHQHWUDVL \DQJ
PHQJJXQDNDQ HQDP NRQVLVWHQVL PDNDQDQ�

0HWRGH� 3HQHOLWLDQ LQL DGDODK SHQHOLWLDQ GHVNULSWLI GHQJDQ PHQJJXQDNDQ GDWD
VHNXQGHU PHODOXL UHNDP PHGLV SDVLHQ GLVIDJLD IDVH RURIDULQJ DNLEDW JDQJJXDQ
QHXURORJLV SHULRGH ���� ± ���� \DQJ PHPHQXKL NULWHULD LQNOXVL GDQ HNVNOXVL�
'DWD \DQJ GLGDSDW NHPXGLDQ GLDQDOLVLV PHQJJXQDNDQ SURJUDP 6WDWLVWLFDO 3DFNDJH
IRU 6RFLDO 6FLHQFH �6366�� 3HQJDPELODQ VDPSHO GLODNXNDQ GHQJDQ WHNQLN WRWDO
VDPSOLQJ�

+DVLO� 3DGD SHQHOLWLDQ LQL� GLGDSDWNDQ �� SDVLHQ VHEDJDL VDPSHO SHQHOLWLDQ \DQJ
PHPHQXKL NULWHULD LQNOXVL GDQ HNVNOXVL� 0D\RULWDV SDVLHQ WHUVHEXW DGDODK ODNL�ODNL
\DQJ EHUMXPODK �� SDVLHQ ������� GHQJDQ UHQWDQJ XVLD WHUEDQ\DN �� ± �� WDKXQ
SDGD �� SDVLHQ �������� 3HQ\HEDE GLVIDJLD WHUEDQ\DN DGDODK FHUHEURYDVFXODU
GLVHDVH �&9'� SDGD �� SDVLHQ �������� 7HPXDQ SDGD SHPHULNVDDQ )((6� \DLWX
UHVLGX� OHDNDJH� DVSLUDVL� SHQHWUDVL \DQJ WHUEDQ\DN DGDODK NRQVLVWHQVL EXEXU
VDULQJ�

.HVLPSXODQ� +DVLO SHQHOLWLDQ LQL WLGDN MDXK EHUEHGD GHQJDQ SHQHOLWLDQ ODLQ \DQJ
PHQHOLWL WRSLN VHUXSD� SHUEHGDDQQ\D SDGD WHPXDQ SHPHULNVDDQ )((6 \DQJ
GLGRPLQDVL ROHK NRQVLVWHQVL EXEXU VDULQJ�

.DWD .XQFL� 'LVIDJLD� *DQJJXDQ 1HXURORJLV� )((6

YL 8QLYHUVLWDV 6ULZLMD\D
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�3UDVHW\R :LELVRQR� 1RYHPEHU ��WK � ����� �� 3DJHV�
6ULZLMD\D 8QLYHUVLW\ )DFXOW\ RI 0HGLFLQH

%DFNJURXQG� '\VSKDJLD LV D VZDOORZLQJ GLIILFXOW\ DVVRFLDWHG ZLWK WKH
VHQVRULPRWRU V\VWHP� FRPPRQO\ RFFXUULQJ DV D OLIH�WKUHDWHQLQJ V\PSWRP RI
QHXURORJLFDO GLVRUGHUV� $ NH\ GLDJQRVWLF WRRO IRU HYDOXDWLQJ G\VSKDJLD LV WKH
)LEHURSWLF (QGRVFRSLF (YDOXDWLRQ RI 6ZDOORZLQJ �)((6�� 7KLV VWXG\ DLPV WR
DVVHVV )((6 ILQGLQJV LQ SDWLHQWV ZLWK RURSKDU\QJHDO SKDVH G\VSKDJLD FDXVHG E\
QHXURORJLFDO GLVRUGHUV DW 'U� 0RKDPPDG +RHVLQ +RVSLWDO 3DOHPEDQJ GXULQJ
����±����� $VSHFWV DQDO\]HG LQFOXGH DJH� JHQGHU� QHXURORJLFDO FDXVHV� DQG )((6
ILQGLQJV �UHVLGXH� OHDNDJH� DVSLUDWLRQ� SHQHWUDWLRQ� DFURVV VL[ IRRG FRQVLVWHQFLHV�

0HWKRGV� 7KLV GHVFULSWLYH VWXG\ XWLOL]HG VHFRQGDU\ GDWD IURP PHGLFDO UHFRUGV RI
SDWLHQWV ZLWK RURSKDU\QJHDO SKDVH G\VSKDJLD GXH WR QHXURORJLFDO GLVRUGHUV ZKR
PHW LQFOXVLRQ DQG H[FOXVLRQ FULWHULD� 'DWD DQDO\VLV ZDV FRQGXFWHG XVLQJ WKH
6WDWLVWLFDO 3DFNDJH IRU 6RFLDO 6FLHQFH �6366� SURJUDP� HPSOR\LQJ WRWDO VDPSOLQJ
WHFKQLTXHV�

5HVXOWV� $ WRWDO RI �� SDWLHQWV PHW WKH VWXG\ FULWHULD� ZLWK �� PDOHV �������� 7KH
PDMRULW\ ZHUH DJHG ��±�� \HDUV ��� SDWLHQWV� ������� &HUHEURYDVFXODU GLVHDVH
�&9'� ZDV WKH PRVW FRPPRQ QHXURORJLFDO FDXVH� IRXQG LQ �� SDWLHQWV ��������
)((6 ILQGLQJV UHYHDOHG UHVLGXH� OHDNDJH� DVSLUDWLRQ� DQG SHQHWUDWLRQ� ZLWK ILOWHUHG
SRUULGJH FRQVLVWHQF\ EHLQJ WKH PRVW IUHTXHQWO\ DVVRFLDWHG�

&RQFOXVLRQ� 7KLV VWXG\
V UHVXOWV DOLJQ ZLWK SUHYLRXV UHVHDUFK RQ G\VSKDJLD DQG
)((6� GLIIHULQJ LQ WKH SUHGRPLQDQFH RI ILQGLQJV UHODWHG WR ILOWHUHG SRUULGJH
FRQVLVWHQF\�

.H\ZRUGV� '\VSKDJLD� 1HXURORJLFDO 'LVRUGHUV� )((6

YLL 8QLYHUVLWDV 6ULZLMD\D
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.DU\D WXOLV LOPLDK EHUXSD VNULSVL� �� 1RYHPEHU ����

3UDVHW\R :LELVRQR� 'LELPELQJ ROHK GU� 3XVSD =XOHLND� 6S�7�+�7�%�.�/��
6XEVS�%�(�.�� 0�.HV�� ),&6 GDQ GU� 'HQQ\ 6DWULD 8WDPD� 6S�7�+�7�%�.�/��
6XEVS�2QN�.�� 0�6L�0HG�� ),&6

3URJUDP 6WXGL 3HQGLGLNDQ 'RNWHU� )DNXOWDV .HGRNWHUDQ� 8QLYHUVLWDV 6ULZLMD\D
[L[ � �� KDODPDQ� �� WDEHO� � JDPEDU� � ODPSLUDQ

5LQJNDVDQ�
'LVIDJLD DGDODK VXDWX NHDGDDQ VXOLW PHQHODQ \DQJ WHULQWHJUDVL GHQJDQ VLVWHP
VHQVRULPRWRU� 'LVIDJLD PHQMDGL VDODK VDWX JHMDOD JDQJJXDQ QHXURORJL \DQJ SDOLQJ
XPXP GDQ PHQJDQFDP MLZD� 6DODK VDWX SHPHULNVDDQ SHQXQMDQJ \DQJ GDSDW
PHQMDGL SLOLKDQ XQWXN HYDOXDVL SDVLHQ GLVIDJLD DGDODK )LEHURSWLF (QGRVFRSLF
(YDOXDWLRQ RI 6ZDOORZLQJ �)((6�� 3HQHOLWLDQ LQL EHUWXMXDQ XQWXN PHQJHWDKXL
NDUDNWHULVWLN KDVLO SHPHULNVDDQ )((6 SDVLHQ GLVIDJLD IDVH RURIDULQJ DNLEDW
JDQJJXDQ QHXURORJLV GL EDJLDQ 7+7�./ 56 'U� 0RKDPPDG +RHVLQ 3DOHPEDQJ
SHULRGH ���� ± ����� $VSHN \DQJ GLWLQMDX GDODP SHQHOLWLDQ LQL PHOLSXWL XVLD� MHQLV
NHODPLQ� JDQJJXDQ QHXURORJLV SHQ\HEDE GLVIDJLD� WHPXDQ SDGD SHPHULNVDDQ
)((6� EHUXSD UHVLGX� OHDNDJH� DVSLUDVL� GDQ SHQHWUDVL \DQJ PHQJJXQDNDQ HQDP
NRQVLVWHQVL PDNDQDQ� 3HQHOLWLDQ LQL DGDODK SHQHOLWLDQ GHVNULSWLI GHQJDQ
PHQJJXQDNDQ GDWD VHNXQGHU PHODOXL UHNDP PHGLV SDVLHQ GLVIDJLD IDVH RURIDULQJ
DNLEDW JDQJJXDQ QHXURORJLV SHULRGH ���� ± ���� \DQJ PHPHQXKL NULWHULD LQNOXVL
GDQ HNVNOXVL� 'DWD \DQJ GLGDSDW NHPXGLDQ GLDQDOLVLV PHQJJXQDNDQ SURJUDP
6WDWLVWLFDO 3DFNDJH IRU 6RFLDO 6FLHQFH �6366�� 3HQJDPELODQ VDPSHO GLODNXNDQ
GHQJDQ WHNQLN WRWDO VDPSOLQJ� 3DGD SHQHOLWLDQ LQL� GLGDSDWNDQ �� SDVLHQ VHEDJDL
VDPSHO SHQHOLWLDQ \DQJ PHPHQXKL NULWHULD LQNOXVL GDQ HNVNOXVL� 0D\RULWDV SDVLHQ
WHUVHEXW DGDODK ODNL�ODNL \DQJ EHUMXPODK �� SDVLHQ ������� GHQJDQ UHQWDQJ XVLD
WHUEDQ\DN �� ± �� WDKXQ SDGD �� SDVLHQ �������� 3HQ\HEDE GLVIDJLD WHUEDQ\DN
DGDODK FHUHEURYDVFXODU GLVHDVH �&9'� SDGD �� SDVLHQ �������� 7HPXDQ SDGD
SHPHULNVDDQ )((6� \DLWX UHVLGX� OHDNDJH� DVSLUDVL� SHQHWUDVL \DQJ WHUEDQ\DN
DGDODK NRQVLVWHQVL EXEXU VDULQJ� +DVLO SHQHOLWLDQ LQL WLGDN MDXK EHUEHGD GHQJDQ
SHQHOLWLDQ ODLQ \DQJ PHQHOLWL WRSLN VHUXSD� SHUEHGDDQQ\D SDGD WHPXDQ
SHPHULNVDDQ )((6 \DQJ GLGRPLQDVL ROHK NRQVLVWHQVL EXEXU VDULQJ�

.DWD .XQFL� 'LVIDJLD� *DQJJXDQ 1HXURORJLV� )((6

.HSXVWDNDDQ� ��

YLLL 8QLYHUVLWDV 6ULZLMD\D
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6FLHQWLILF SDSHU LQ WKH IRUP RI XQGHUJUDGXDWH WKHVLV� 1RYHPEHU ��WK� ����

3UDVHW\R :LELVRQR� VXSHUYLVHG E\ GU� 3XVSD =XOHLND� 6S�7�+�7�%�.�/��
6XEVS�%�(�.�� 0�.HV�� ),&6 DQG GU� 'HQQ\ 6DWULD 8WDPD� 6S�7�+�7�%�.�/��
6XEVS�2QN�.�� 0�6L�0HG�� ),&6

0HGLFDO (GXFDWLRQ 3URJUDP� )DFXOW\ RI 0HGLFLQH� 6ULZLMD\D 8QLYHUVLW\
[L[ � �� SDJHV� �� WDEOHV� � SLFWXUHV� � DWWDFKPHQWV

6XPPDU\�

'\VSKDJLD LV D VZDOORZLQJ GLIILFXOW\ WKDW LV LQWHJUDWHG ZLWK WKH VHQVRULPRWRU
V\VWHP� '\VSKDJLD LV RQH RI WKH PRVW FRPPRQ DQG OLIH�WKUHDWHQLQJ V\PSWRPV RI
QHXURORJLFDO GLVRUGHUV� 2QH RI WKH VXSSRUWLQJ H[DPLQDWLRQV WKDW FDQ EH DQ RSWLRQ
IRU HYDOXDWLQJ G\VSKDJLD SDWLHQWV LV )LEHURSWLF (QGRVFRSLF (YDOXDWLRQ RI
6ZDOORZLQJ �)((6�� 7KLV VWXG\ DLPV WR GHWHUPLQH WKH FKDUDFWHULVWLFV RI WKH )((6
H[DPLQDWLRQ UHVXOWV RI SDWLHQWV ZLWK G\VSKDJLD LQ WKH RURSKDU\QJHDO SKDVH GXH WR
QHXURORJLFDO GLVRUGHUV LQ WKH (17�./ GHSDUWPHQW RI 'U� 0RKDPPDG +RHVLQ
+RVSLWDO 3DOHPEDQJ IRU WKH SHULRG ���� � ����� 7KH DVSHFWV UHYLHZHG LQ WKLV
VWXG\ LQFOXGH DJH� JHQGHU� QHXURORJLFDO GLVRUGHUV WKDW FDXVH G\VSKDJLD� ILQGLQJV LQ
WKH )((6 H[DPLQDWLRQ� LQ WKH IRUP RI UHVLGXH� OHDNDJH� DVSLUDWLRQ� DQG SHQHWUDWLRQ
XVLQJ VL[ IRRG FRQVLVWHQFLHV� 7KLV VWXG\ LV D GHVFULSWLYH VWXG\ XVLQJ VHFRQGDU\
GDWD WKURXJK PHGLFDO UHFRUGV RI SDWLHQWV ZLWK RURSKDU\QJHDO SKDVH G\VSKDJLD GXH
WR QHXURORJLFDO GLVRUGHUV IRU WKH SHULRG ���� � ���� ZKR PHHW WKH LQFOXVLRQ DQG
H[FOXVLRQ FULWHULD� 7KH GDWD REWDLQHG ZHUH WKHQ DQDO\]HG XVLQJ WKH 6WDWLVWLFDO
3DFNDJH IRU 6RFLDO 6FLHQFH �6366� SURJUDP� 6DPSOLQJ ZDV FDUULHG RXW XVLQJ WKH
WRWDO VDPSOLQJ WHFKQLTXH� ,Q WKLV VWXG\� �� SDWLHQWV ZHUH REWDLQHG DV UHVHDUFK
VDPSOHV ZKR PHW WKH LQFOXVLRQ DQG H[FOXVLRQ FULWHULD� 7KH PDMRULW\ RI WKHVH
SDWLHQWV ZHUH PDOH� WRWDOLQJ �� SDWLHQWV ������� ZLWK WKH KLJKHVW DJH UDQJH RI �� �
�� \HDUV LQ �� SDWLHQWV �������� 7KH PRVW FRPPRQ FDXVH RI G\VSKDJLD ZDV
FHUHEURYDVFXODU GLVHDVH �&9'� LQ �� SDWLHQWV �������� )LQGLQJV RQ WKH )((6
H[DPLQDWLRQ� QDPHO\ UHVLGXH� OHDNDJH� DVSLUDWLRQ� SHQHWUDWLRQ� WKH PRVW FRPPRQ
LV WKH FRQVLVWHQF\ RI ILOWHUHG SRUULGJH� 7KH UHVXOWV RI WKLV VWXG\ DUH QRW PXFK
GLIIHUHQW IURP RWKHU VWXGLHV H[DPLQLQJ WKH VDPH WRSLF� WKH GLIIHUHQFH LV LQ WKH
)((6 H[DPLQDWLRQ ILQGLQJV ZKLFK DUH GRPLQDWHG E\ WKH FRQVLVWHQF\ RI ILOWHUHG
SRUULGJH�

.H\ZRUGV� G\VSKDJLD� QHXURORJLFDO GLVRUGHUV� )((6

/LWHUDWXUH� ��

L[ 8QLYHUVLWDV 6ULZLMD\D
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<DQJ EHUWDQGD WDQJDQ GL EDZDK LQL�

1DPD � 3UDVHW\R :LELVRQR

1,0 � ��������������

-XGXO � .DUDNWHULVWLN +DVLO 3HPHULNVDDQ )((6 SDGD 3DVLHQ

'LVIDJLD )DVH 2URIDULQJ $NLEDW *DQJJXDQ 1HXURORJLV GL

%DJLDQ 7+7�./ 56 'U� 0RKDPPDG +RHVLQ 3DOHPEDQJ

0HPEHULNDQ L]LQ NHSDGD 3HPELPELQJ GDQ 8QLYHUVLWDV 6ULZLMD\D XQWXN

PHPSXEOLNDVLNDQ KDVLO SHQHOLWLDQ VD\D XQWXN NHSHQWLQJDQ DNDGHPLN DSDELOD

GDODP ZDNWX � �VDWX� WDKXQ WLGDN PHPSXEOLNDVLNDQ NDU\D SHQHOLWLDQ VD\D� 'DODP

NDVXV LQL� VD\D VHWXMX XQWXN PHQHPSDWNDQ 3HPELPELQJ VHEDJDL SHQXOLV

NRUHVSRQGHQVL �&RUUHVSRQGLQJ DXWKRU��

'HPLNLDQ� SHUQ\DWDDQ LQL VD\D EXDW GDODP NHDGDDQ VDGDU GDQ WDQSD DGD

SDNVDDQ GDUL VLDSDSXQ�

3DOHPEDQJ� �� 1RYHPEHU ����

3UDVHW\R :LELVRQR

[ 8QLYHUVLWDV 6ULZLMD\D



.$7$ 3(1*$17$5

$OKDPGXOLOODK� SXML GDQ V\XNXU SHQHOLWL KDWXUNDQ NHKDGLUDW $OODK 6:7

DWDV EHUNDW� UDKPDW GDQ NDUXQLD�1\D VHKLQJJD SHQHOLWL GDSDW PHQ\HOHVDLNDQ

VNULSVL \DQJ EHUMXGXO ³.DUDNWHULVWLN +DVLO 3HPHULNVDDQ )((6 SDGD 3DVLHQ

'LVIDJLD )DVH 2URIDULQJ $NLEDW *DQJJXDQ 1HXURORJLV GL %DJLDQ 7+7�./ 56 'U�

0RKDPPDG +RHVLQ 3DOHPEDQJ´ VHEDJDL VDODK VDWX V\DUDW XQWXN PHPSHUROHK

JHODU 6DUMDQD .HGRNWHUDQ �6�.HG� GL )DNXOWDV .HGRNWHUDQ 8QLYHUVLWDV 6ULZLMD\D�

3DGD NHVHPSDWDQ LQL� SHQHOLWL LQJLQ PHQ\DPSDLNDQ UDVD WHULPD NDVLK

NHSDGD EHUEDJDL SLKDN \DQJ WHODK PHQGXNXQJ SHQHOLWL GDODP SURVHV SHPEXDWDQ

VNULSVL LQL� \DLWX�

�� .HGXD RUDQJ WXD GDQ DGLN \DQJ VD\D VD\DQJL� WLDGD KHQWL PHPEHULNDQ

GXNXQJDQ� GRD� GDQ NDVLK VD\DQJ

�� 'RVHV SHPELPELQJ \DQJ VD\D KRUPDWL� GU� 3XVSD =XOHLND� 6S�7�+�7�%�.�/��

6XEVS�%�(�.��� 0� .HV� ),&6 VHODNX SHPELPELQJ , GDQ GU� 'HQQ\ 6DWULD

8WDPD� 6S�7�+�7�%�.�/�� 6XEVS�2QN�.��� 0�6L�0HG� ),&6 VHODNX

SHPELPELQJ ,, \DQJ WHODK PHOXDQJNDQ ZDNWXQ\D XQWXN PHPEHULNDQ

ELPELQJDQ� PDVXNDQ� NULWLNDQ� GDQ SHUEDLNDQ WHUKDGDS VNULSVL LQL�

�� 'RVHQ SHQJXML \DQJ VD\D KRUPDWL� GU� $GHOLHQ� 6S�7�+�7�%�.�/��

6XEVS�%�(��.�� ),&6 VHODNX SHQJXML , GDQ GU� $QGUH\ 'ZL $QDQG\D�

6S�7�+�7�%�.�/� VHODNX SHQJXML ,, \DQJ WHODK PHOXDQJNDQ ZDNWXQ\D XQWXN

PHPEHULNDQ PDVXNDQ GDQ DUDKDQ DJDU VNULSVL LQL PHQMDGL OHELK EDLN�

�� 'HNDQDW� SURGL� GRVHQ� VWDI GDQ MDMDUDQ )DNXOWDV .HGRNWHUDQ 8QLYHUVLWDV

6ULZLMD\D \DQJ WHODK PHPEDQWX SHQ\HOHVDLDQ VNULSVL LQL�

�� 6DKDEDW�VDKDEDWNX� VREDW XSVVV \DQJ VHODOX PHPEHUVDPDL� PHQ\HPDQJDWL�

PHPEHULNDQ GXNXQJDQ� GDQ PHQMDGL VDPVDN PHOXDSNDQ DPDUDK GDQ

NHVHGLKDQ VHODPD PHQMDODQNDQ PDVD SUHNOLQLN�

�� 7HPDQ�WHPDQ VHSHUMXDQJDQ� UHNDQ� GDQ FDORQ VHMDZDW 363' ���� \DQJ VHFDUD

ODQJVXQJ GDQ WDN ODQJVXQJ PHPEDQWX NHODQFDUDQ SHQHOLWLDQ LQL�

�� %HUEDJDL SLKDN \DQJ WLGDN GDSDW GLVHEXWNDQ VHFDUD VDWX SHU VDWX \DQJ WHUOLEDW

GDODP PHPEHUL GXNXQJDQ GDQ GRD�

[L 8QLYHUVLWDV 6ULZLMD\D



3HQHOLWL PHQ\DGDUL EDKZD GDODP SHQXOLVDQ VNULSVL LQL PDVLK EDQ\DN

NHNXUDQJDQ EDLN GDODP KDO LVL PDXSXQ FDUD SHQXOLVDQ� 2OHK NDUHQD LWX� GHQJDQ

VHJDOD NHUHQGDKDQ KDWL� SHQHOLWL VDQJDW PHQJKDUDSNDQ NULWLN GDQ VDUDQ \DQJ

PHPEDQJXQ XQWXN SHUEDLNDQ GL PDVD PHQGDWDQJ� 6HPRJD KDVLO VNULSVL LQL GDSDW

EHUPDQIDDW EDJL \DQJ PHPEDFDQ\D�

3DOHPEDQJ� �� 1RYHPEHU ����

3UDVHW\R :LELVRQR

[LL 8QLYHUVLWDV 6ULZLMD\D
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���� /DWDU %HODNDQJ

'LVIDJLD DGDODK VXDWX NHDGDDQ VXOLW PHQHODQ \DQJ WHULQWHJUDVL

GHQJDQ VLVWHP VHQVRULPRWRU DNLEDW EHUEDJDL NHODLQDQ GDQ SHQ\DNLW EHUXSD

GHILVLW IXQJVLRQDO GDQ VWUXNWXUDO URQJJD PXOXW� IDULQJ� ODULQJ� HVRIDJXV�

DWDX VILQJWHU HVRIDJXV��±� 3URVHV PHQHODQ DGDODK SURVHV NRPSOHNV

QHXURPXVNXOHU \DQJ PHQGRURQJ EROXV PDNDQDQ DWDX FDLUDQ GDUL PXOXW

PHQXMX NH ODPEXQJ VHFDUD YROXQWHU GDQ LQYROXQWHU PHOLEDWNDQ URQJJD

PXOXW� IDULQJ� ODULQJ� HVRIDJXV� GDQ ODPEXQJ� 6HFDUD ILVLRORJLV� VHVHRUDQJ

GDSDW PHQHODQ VHNLWDU ��� NDOL VHKDUL WHUXWDPD VDDW VDGDU GDQ PHQ\XVXL�

WHWDSL SDGD VDDW WLGXU MXPODKQ\D MDGL OHELK NHFLO� \DLWX NXUDQJ GDUL �� NDOL�

'DODP SURVHV PHQHODQ PHOLEDWNDQ EHEHUDSD SHUVDUDIDQ \DLWX PXODL GDUL

LQWL PRWRULN GL EDWDQJ RWDN KLQJJD NRUWHNV VHUHEUDO GHQJDQ VHQVRULN \DQJ

NRPSOHNV� VHUWD PHPEXWXKNDQ NRRUGLQDVL OHELK GDUL �� VDUDI GDQ RWRW

VHKLQJJD PHPXQJNLQNDQ EROXV GDUL PXOXW PDVXN NH ODPEXQJ��±�

'LVIDJLD PHQMDGL VDODK VDWX JHMDOD JDQJJXDQ QHXURORJL \DQJ SDOLQJ

XPXP GDQ PHQJDQFDP MLZD NDUHQD GDSDW PHQ\HEDENDQ DVSLUDVL�

PDOQXWULVL� GHKLGUDVL� SQHXPRQLD� GDQ NHPDWLDQ� 'LVIDJLD DNLEDW JDQJJXDQ

QHXURORJLV ELDVDQ\D WHUMDGL SDGD SDVLHQ VWURNH� SDUNLQVRQ¶V GLVHDVH�

GHPHQVLD� GDQ SHQ\DNLW SHQXUXQDQ IXQJVL QHXURORJLV ODLQQ\D��±�� 'LVIDJLD

GDSDW GLNDWHJRULNDQ EHUGDVDUNDQ IDVH GDUL SURVHV PHQHODQ� \DLWX IDVH RUDO�

IDULQJ� GDQ HVRIDJXV� )DVH RUDO GDQ IDULQJ XPXPQ\D GLNODVLILNDVLNDQ

EHUVDPD VHEDJDL RURIDULQJ� 6HEDJLDQ EHVDU SDVLHQ GLVIDJLD PHQJDODPL

NHVXOLWDQ PHQHODQ SDGD IDVH RURIDULQJ���

3UHYDOHQVL GLVIDJLD SDGD SRSXODVL XPXP VHNLWDU �±��� 'LVIDJLD

WHUMDGL SDGD OHELK GDUL ��� SRSXODVL RUDQJ GHZDVD XVLD OHELK GDUL �� WDKXQ

GDQ ��� SDVLHQ XVLD ODQMXW� 5LVLNR GLVIDJLD DNDQ PHQLQJNDW VHLULQJ GHQJDQ

EHUWDPEDKQ\D XVLD VHKLQJJD GLVIDJLD VHULQJ WHUMDGL SDGD RUDQJ ODQMXW XVLD�
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6WXGL ODLQ PHQ\HEXWNDQ EDKZD GL $PHULND 6HULNDW GLWHPXNDQ � MXWD NDVXV

EDUX VHWLDS WDKXQQ\D� 6HNLWDU ������� ± ������� RUDQJ WHUGLDJQRVLV

GLVIDJLD QHXURJHQLN VHWLDS WDKXQ GL VHOXUXK GXQLD� 3DVLHQ GHQJDQ JDQJJXDQ

QHXURORJL GDSDW PHQJDODPL GLVIDJLD GHQJDQ HWLRORJL \DQJ EHUEHGD� 6WURNH

PHQMDGL SHQ\HEDE XPXP WHUMDGLQ\D GLVIDJLD QHXURJHQLN� \DLWX

GLSHUNLUDNDQ ��� SDGD SDVLHQ VWRNH DNXW���� 3DGD SDUNLQVRQ¶V GLVHDVH�

GLVIDJLD WHUMDGL SDGD ��� SDVLHQ GHQJDQ SQHXPRQLD VHEDJDL IDNWRU ULVLNR

XWDPD SHQ\HEDE NHPDWLDQ� 3DGD SDVLHQ GHQJDQ GHPHQVLD PHPSXQ\DL

SUHYDOHQVL VHNLWDU �� ± ��� XQWXN WHUMDGL GLVIDJLD GDQ GDSDW GLLNXWL GHQJDQ

VLOHQW DVSLUDWLRQ \DQJ WLGDN GLVDGDUL� 3DGD ��� SDVLHQ GHQJDQ FHGHUD RWDN

WUDXPDWLV PHPSXQ\DL UHOHYDQVL \DQJ SRVLWLI VHFDUD NOLQLV GHQJDQ NDVXV

GLVIDJLD� 3HUEDLNDQ GDUL JHMDOD GLVIDJLD GLLNXWL MXJD GHQJDQ SHPXOLKDQ GDUL

NRQGLVL DVSLUDVL� SHQHWUDVL� OHDNDJH� GDQ UHVLGX SDGD VDDW GLODNXNDQ

SHPHULNVDDQ SHQXQMDQJ����������

6DODK VDWX SHPHULNVDDQ SHQXQMDQJ \DQJ GDSDW PHQMDGL SLOLKDQ

XQWXN HYDOXDVL SDVLHQ GLVIDJLD DGDODK )LEHURSWLF (QGRVFRSLF (YDOXDWLRQ RI

6ZDOORZLQJ �)((6�� )((6 SHUWDPD NDOL GLSHUNHQDONDQ ROHK WHUDSLV ZLFDUD

$PHULND 6HULNDW� 6XVDQ /DQJPRUH GDQ UHNDQ�UHNDQQ\D SDGD WDKXQ ����

VHEDJDL SURVHGXU \DQJ WHUSLVDK GDUL RWR ODULQJRVNRSL NRQYHQVLRQDO�

0HNDQLVPH GDUL )((6� \DLWX PHQJJXQDNDQ QDVRHQGRVNRSL IOHNVLEHO \DQJ

GLPDVXNNDQ NH GDODP KLGXQJ� PHOHZDWL YHOXP� GDQ PDVXN NH GDODP

IDULQJ� )((6 GDSDW PHPYLVXDOLVDVLNDQ DQDWRPL IDULQJ GDQ ODULQJ�

SHUJHUDNDQ EROXV VHEHOXP GDQ VHVXGDK SURVHV PHQHODQ GHQJDQ FKLS

NDPHUD \DQJ GLSDVDQJ SDGD VXPEHU FDKD\D GDQ SHUHNDP YLGHR��������

%HEHUDSD SHQHOLWLDQ PHQ\DWDNDQ EDKZD )((6 OHELK XQJJXO

GLEDQGLQJNDQ GHQJDQ SHPHULNVDDQ ODLQ GDODP KDO GHWHNVL DVSLUDVL WUDNHD�

SHQHWUDVL ODULQJ� GDQ UHVLGX IDULQJ� 6HODLQ LWX� )((6 MXJD GDSDW GLJXQDNDQ

XQWXN PHQHQWXNDQ NRQVLVWHQVL PDNDQDQ \DQJ VHVXDL GDQ OHDNDJH�

%HEHUDSD VWXGL PHQ\DWDNDQ EDKZD )((6 EHUKDVLO GLWHUDSNDQ SDGD SDVLHQ

VWURNH� FHGHUD RWDN� QHXURGHJHQHUDWLI �GHPHQVLD� SDUNLQVRQ¶V GLVHDVH��

SHQ\DNLW QHXURPXVNXODU �$/6� SHQ\DNLW .HQQHG\�� GDQ NDQNHU NHSDOD
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OHKHU� )((6 PHPSXQ\DL EHEHUDSD NHXQJJXODQ� \DLWX GDSDW GLODNXNDQ

SHPHULNVDDQ GL WHPSDW WLGXU VHKLQJJD PHPXGDKNDQ EDJL SDVLHQ \DQJ

PHPSXQ\DL JDQJJXDQ PRWRULN� PHPXQJNLQNDQ SHQLODLDQ ODQJVXQJ

WHUKDGDS PDQDMHPHQ VHNUHVL RURIDULQJ GDQ HIHNWLYLWDV PHNDQLVPH

SHPEHUVLKDQ� VHSHUWL EDWXN GDQ SHPEHUVLKDQ WHQJJRURNDQ� WDQSD

PHQLPEXONDQ SDSDUDQ UDGLDVL� 7HWDSL� SDGD )((6 WLGDN GDSDW PHODNXNDQ

HYDOXDVL SDGD IDVH RUDO NDUHQD JDPEDU \DQJ GLWDPSLONDQ PHQMDGL EXUDP

DWDX GLNHQDO VHEDJDL ZKLWH RXW�����

%HUGDVDUNDQ GDWD GLDWDV� GLVIDJLD PHUXSDNDQ SHQ\DNLW \DQJ KDUXV

GLWHJDNNDQ GLDJQRVLV VHFHSDWQ\D DJDU WLGDN PHQLPEXONDQ NRPSOLNDVL OHELK

ODQMXW \DQJ EHUDW� 2OHK NDUHQD LWX� SHQHOLWL LQJLQ PHODNXNDQ SHQHOLWLDQ

XQWXN PHQJHWDKXL KDVLO SHPHULNVDDQ )((6 SDGD SDVLHQ GLVIDJLD DNLEDW

JDQJJXDQ QHXURORJLV GL EDJLDQ 7+7�./ 56 'U� 0RKDPPDG +RHVLQ

3DOHPEDQJ SHULRGH ���������� .DUDNWHULVWLN \DQJ GLWHOLWL PHOLSXWL MHQLV

NHODPLQ� XVLD� MHQLV JDQJJXDQ QHXURORJLV� NRQVLVWHQVL PDNDQDQ� UHVLGX�

OHDNDJH� DVSLUDVL� GDQ SHQHWUDVL�

���� 5XPXVDQ 0DVDODK

%DJDLPDQD NDUDNWHULVWLN KDVLO SHPHULNVDDQ )((6 SDGD SDVLHQ

GLVIDJLD DNLEDW JDQJJXDQ QHXURORJLV GL EDJLDQ 7+7�./ 56 'U�

0RKDPPDG +RHVLQ 3DOHPEDQJ SHULRGH ���������"

���� 7XMXDQ 3HQHOLWLDQ

������ 7XMXDQ 8PXP

8QWXN PHQJHWDKXL NDUDNWHULVWLN KDVLO SHPHULNVDDQ )((6

SDGD SDVLHQ GLVIDJLD DNLEDW JDQJJXDQ QHXURORJLV GL EDJLDQ

7+7�./ 56 'U� 0RKDPPDG +RHVLQ 3DOHPEDQJ SHULRGH

���������
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������ 7XMXDQ .KXVXV

�� 0HQJHWDKXL GLVWULEXVL MHQLV NHODPLQ SDVLHQ GLVIDJLD IDVH

RURIDULQJ DNLEDW JDQJJXDQ QHXURORJLV GHQJDQ SHPHULNVDDQ

)((6 GL EDJLDQ 7+7�./ 56 'U� 0RKDPPDG +RHVLQ

3DOHPEDQJ SHULRGH ���������

�� 0HQJHWDKXL GLVWULEXVL XVLD SDVLHQ GLVIDJLD IDVH RURIDULQJ

DNLEDW JDQJJXDQ QHXURORJLV GHQJDQ SHPHULNVDDQ )((6 GL

EDJLDQ 7+7�./ 56 'U� 0RKDPPDG +RHVLQ 3DOHPEDQJ

SHULRGH ���������

�� 0HQJHWDKXL GLVWULEXVL MHQLV JDQJJXDQ QHXURORJLV \DQJ

PHQ\HEDENDQ GLVIDJLD IDVH RURIDULQJ \DQJ GLODNXNDQ

SHPHULNVDDQ )((6 GL EDJLDQ 7+7�./ 56� 'U� 0RKDPPDG

+RHVLQ 3DOHPEDQJ SHULRGH ���������

�� 0HQJHWDKXL KDVLO SHPHULNVDDQ )((6 EHUXSD UHVLGX� DVSLUDVL�

SHQHWUDVL� GDQ OHDNDJH� VHUWD NRQVLVWHQVL PDNDQDQ \DQJ VHVXDL

SDGD SDVLHQ GLVIDJLD IDVH RURIDULQJ DNLEDW JDQJJXDQ

QHXURORJLV GL EDJLDQ 7+7�./ 56 'U� 0RKDPPDG +RHVLQ

3DOHPEDQJ SHULRGH ���������

���� 0DQIDDW 3HQHOLWLDQ

������ 0DQIDDW 7HRULWLV

�� 3HQHOLWLDQ LQL GLKDUDSNDQ GDSDW PHQMDGL ODQGDVDQ WHRUL

XQWXN PHQDPEDK LOPX SHQJHWDKXDQ WHUNDLW GHQJDQ KDVLO

SHPHULNVDDQ )((6 SDGD SDVLHQ GLVIDJLD IDVH RURIDULQJ

DNLEDW JDQJJXDQ QHXURORJLV

�� 3HQHOLWLDQ LQL GDSDW GLMDGLNDQ LQIRUPDVL DWDX UHIHUHQVL XQWXN

SHQHOLWLDQ VHODQMXWQ\D \DQJ EHUKXEXQJDQ GHQJDQ GLVIDJLD

IDVH RURIDULQJ DNLEDW JDQJJXDQ QHXURORJLV

8QLYHUVLWDV 6ULZLMD\D
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������ 0DQIDDW 3UDNWLV

�� 3HQHOLWLDQ LQL GLKDUDSNDQ GDSDW PHQMDGL LQIRUPDVL \DQJ

EHUPDQIDDW XQWXN WHQDJD PHGLV GDODP PHODNXNDQ SHQLODLDQ

GLVIDJLD GHQJDQ PHQJJXQDNDQ SHPHULNVDDQ )((6

�� 3HQHOLWLDQ GLKDUDSNDQ GDSDW PHQJXUDQJL WHUMDGLQ\D

NRPSOLNDVL OHELK ODQMXW GDUL GLVIDJLD DNLEDW QHXURORJLV

GHQJDQ PHODNXNDQ SHQLODLDQ VHFDUD GLQL PHODOXL

SHPHULNVDDQ )((6

8QLYHUVLWDV 6ULZLMD\D
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�� 5DFLWL /� 5DFLWL *� 3XOHMR *� &RQWL�1LEDOL 9� &DODEUz 56� 1HXURJHQLF '\VSKDJLD DQG
1XWULWLRQ LQ 'LVRUGHU RI &RQVFLRXVQHVV� $Q 2YHUYLHZ ZLWK 3UDFWLFDO $GYLFHV RQ DQ
³2OG´ EXW 6WLOO $FWXDO &OLQLFDO 3UREOHP� 0HGLFLQHV� �� )HEUXDUL �������������

�� 3DQHELDQFR 0� 0DUFKHVH�5DJRQD 5� 0DVLHUR 6� 5HVWLYR '$� '\VSKDJLD LQ
QHXURORJLFDO GLVHDVHV� D OLWHUDWXUH UHYLHZ� 1HXURO 6FL� 1RYHPEHU
����������������±���

�� /DZORU &0� &KRL 6� 'LDJQRVLV DQG 0DQDJHPHQW RI 3HGLDWULF '\VSKDJLD� $ 5HYLHZ�
-$0$ 2WRODU\QJRO 1HFN 6XUJ� � )HEUXDUL ����������������

�� $PEURVL '� /HH <7� 5HKDELOLWDWLRQ RI 6ZDOORZLQJ 'LVRUGHUV� 'DODP� %UDGGRP¶V
3K\VLFDO 0HGLFLQH DQG 5HKDELOLWDWLRQ� (OVHYLHU� ����

�� -RVHSK -� -RKQ & 0� 6FRWW / 3� %UDGOH\ DQG 'DURII¶V 1HXURORJ\ LQ &OLQLFDO 3UDFWLFH�
(G� �� 1HZPDQ 1-� HGLWRU� 86$� (OVHYLHU� �����

�� 0F&DUW\ (%� &KDR 71� '\VSKDJLD DQG 6ZDOORZLQJ 'LVRUGHUV� 0HG &OLQ 1RUWK $P�
6HSWHPEHU ���������������±���

�� +HUEHOOD )$0� 1HWR 50/� $]HYHGR 5� 3DWWL 0*� 1RUPDO VZDOORZLQJ SK\VLRORJ\�
'DODP� '\VSKDJLD� (OVHYLHU� �����

�� &KDQGUDQ 6.� 'RXFHW 0� 1HXURJHQLF '\VSKDJLD� 2WRODU\QJRO &OLQ 1RUWK $P� $SULO
�����

�� &DVWHQGR 03� 0HQJNR 6.� 0RQD 00� 3HQGHNDWDQ 'LDJQRVWLN 'LVIDJLD 2URIDULQJ
GHQJDQ 3HPHULNVDDQ )OH[LEOH (QGRVFRSLF (YDOXDWLRQ RI 6ZDOORZLQJ SDGD $QDN GDQ
'HZDVD GL 5683 3URI� 'U� 5� '� .DQGRX 0DQDGR� 0HG 6FRSH -� �� )HEUXDUL
�������������±���

��� ,� (UVKRY 9� '\VSKDJLD $VVRFLDWHG ZLWK 1HXURORJLFDO 'LVRUGHUV� 'DODP�
%HUQDUGR�)LOKR 0� 7DLDU 5� 'D &XQKD 'H 6i�&DSXWR '� 6HL[DV $� HGLWRU� 7KHUDS\
$SSURDFKHV LQ 1HXURORJLFDO 'LVRUGHUV� ,QWHFK2SHQ� �����

��� 7DPLQ 6� ,TEDO 0� 5DFKPDZDWL (=.� <XQL]DI 5� 5HVWXWL 5'� .HNDOLK $� 3KDU\QJHDO
WUDQVLW WLPH LQ GLIIHUHQW FRQVLVWHQF\ RI IRRG XVLQJ )LEHURSWLF (YDOXDWLRQ RI
6ZDOORZLQJ� 2WR 5KLQR /DU\QJRO ,QGRQHVLD� � -DQXDUL �����������

��� =XOHLND 3� $EOD *KDQLH� $GHOLHQ� ,QGULDWL 3XUZDVDUL� )LEHURSWLF (QGRVFRSLF
([DPLQDWLRQ RI 6ZDOORZLQJ �)((6� (YDOXDWLRQ LQ 3RVW 6WURNH 3DWLHQWV� %LRVFL 0HG -
%LRPHG 7UDQVO 5HV� � 2NWREHU �����������±���

��� ']LHZDV 5� $OOHVFKHU +'� $UR\R ,� %DUWRORPH *� %HLOHQKRII 8� %RKOHQGHU -� GNN�
'LDJQRVLV DQG WUHDWPHQW RI QHXURJHQLF G\VSKDJLD ± 6� JXLGHOLQH RI WKH *HUPDQ
6RFLHW\ RI 1HXURORJ\� 1HXURO 5HV 3UDFW� � 0HL �������������

��� 3DXOVHQ :� 6RERWWD $WODV RI +XPDQ $QDWRP\ +HDG� 1HFN� DQG 1HXURDQDWRP\� ��WK
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(GLWLRQ� 0XQLFK� *HUPDQ\� (OVHYLHU *PE+� �����

��� 'UDNH 5/� 9RJO :$� 0LWFKHOO $:0� *UD\¶V EDVLF DQDWRP\� VWXG\ VPDUW ZLWK VWXGHQW
FRQVXOW� 3KLODGHOSKLD� 3$� (OVHYLHU� &KXUFKLOO /LYLQJVWRQH� �����

��� 2SHQ6WD[ &ROOHJH� $QDWRP\ 	 3K\VLRORJ\� 5LFH 8QLYHUVLW\� 7H[DV� 2SHQ6WD[
&ROOHJH� ���������±����

��� 6XZHQWR 5� /HVWDUL 3RHUERQHJRUR 1� 0� +XWDXUXN 6� HGLWRU� %XNX 3HQGLGLNDQ 'DVDU
,OPX .HVHKDWDQ 7HOLQJD +LGXQJ 7HQJJRURN � %HGDK .HSDOD /HKHU� (GLVL 3HUWDPD�
9RO� 9ROXPH .HGXD� 'HSDUWHPHQ ,OPX .HVHKDWDQ 7HOLQJD +LGXQJ 7HQJJRURN %HGDK
.HSDOD /HKHU )DNXOWDV .HGRNWHUDQ 8QLYHUVLWDV ,QGRQHVLD� 0HGLD $HVFXODSLXV� �����

��� +XUWWH (� <RXQJ -� *\DZDOL &3� '\VSKDJLD� 3ULP &DUH &OLQ 2II 3UDFW� 6HSWHPEHU
��������������±���

��� :LONLQVRQ -0� &RGLSLOO\ '&� :LOIDKUW 53� '\VSKDJLD�(YDOXDWLRQ DQG &ROODERUDWLYH
0DQDJHPHQW� ������������

��� 7KL\DJDOLQJDP 6� .XOLQVNL $(� 7KRUVWHLQVGRWWLU %� 6KLQGHODU ./� 7DNDKDVKL 3<�
'\VSKDJLD LQ 2OGHU $GXOWV� 0D\R &OLQ 3URF� )HEUXDUL ��������������±���

��� 'XQODS --� 3DWWHUVRQ 6� $VVHVVLQJ '\VSKDJLD� *DVWURHQWHURO 1XUV� 0HL
��������������±��

��� =XOHLND 3� -DOLOL 0� %DKDU (� *KDQLH $� &RPSDULVRQ RI ILEHURSWLF HQGRVFRSLF
H[DPLQDWLRQ RI VZDOORZLQJ ILQGLQJV EHWZHHQ QHXURJHQLF DQG QRQ�QHXURJHQLF
G\VSKDJLD SDWLHQWV� 2WR 5KLQR /DU\QJRO ,QGRQHVLD� � -XOL ����������

��� 'LQJ &� :X <� &KHQ ;� &KHQ <� :X =� /LQ =� GNN� *OREDO� UHJLRQDO� DQG QDWLRQDO
EXUGHQ DQG DWWULEXWDEOH ULVN IDFWRUV RI QHXURORJLFDO GLVRUGHUV� 7KH *OREDO %XUGHQ RI
'LVHDVH VWXG\ ����±����� )URQW 3XEOLF +HDOWK� �� 1RYHPEHU ��������

��� $QLQGLWKD 7� +DUULV 6� :LUDWPDQ :� HGLWRU� %XNX $MDU 1HXURORJL� (GLVL .HGXD� 9RO�
9ROXPH �� 'HSDUWHPHQ 1HXURORJL )DNXOWDV .HGRNWHUDQ 8QLYHUVLWDV ,QGRQHVLD� �����
�±��

��� <X ;� -L &� 6KDR $� 1HXURYDVFXODU 8QLW '\VIXQFWLRQ DQG 1HXURGHJHQHUDWLYH
'LVRUGHUV� )URQW 1HXURVFL� �� $SULO ������������

��� 0XUSK\ 6-[� :HUULQJ '-� 6WURNH� FDXVHV DQG FOLQLFDO IHDWXUHV� 0HGLFLQH �%DOWLPRUH��
6HSWHPEHU ��������������±��

��� :RXN -� 5HFKHQFKRVNL '=� 5RGULJXHV %&'� 5LEHODWR (9� )DFFLQ�*DOKDUGL /&� 9LUDO
LQIHFWLRQV DQG WKHLU UHODWLRQVKLS WR QHXURORJLFDO GLVRUGHUV� $UFK 9LURO� 0DUHW
���������������±���

��� 'HO¶$UFR $(� $UJROR '6� *XLOOHPLQ *� &RVWD 0')'� &RVWD 6/� 3LQKHLUR $0�
1HXURORJLFDO ,QIHFWLRQ� .\QXUHQLQH 3DWKZD\� DQG 3DUDVLWLF ,QIHFWLRQ E\ 1HRVSRUD
FDQLQXP� )URQW ,PPXQRO� �� -DQXDUL ��������

��� 7HOHDQX 5,� 1LFXOHVFX $*� 5R]D (� 9ODGkFHQFR 2� *UXPH]HVFX $0� 7HOHDQX '0�
1HXURWUDQVPLWWHUV².H\ )DFWRUV LQ 1HXURORJLFDO DQG 1HXURGHJHQHUDWLYH 'LVRUGHUV
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RI WKH &HQWUDO 1HUYRXV 6\VWHP� ,QW - 0RO 6FL� �� 0HL ������������

��� %UHWW %/� *DUGQHU 5&� *RGERXW -� 'DPV�2¶&RQQRU .� .HHQH &'� 7UDXPDWLF %UDLQ
,QMXU\ DQG 5LVN RI 1HXURGHJHQHUDWLYH 'LVRUGHU� %LRO 3V\FKLDWU\� 0DUHW
��������������±����

��� 6HPSOH %'� =DPDQL $� 5D\QHU *� 6KXOW] 65� -RQHV 1&� $IIHFWLYH� QHXURFRJQLWLYH
DQG SV\FKRVRFLDO GLVRUGHUV DVVRFLDWHG ZLWK WUDXPDWLF EUDLQ LQMXU\ DQG SRVW�WUDXPDWLF
HSLOHSV\� 1HXURELRO 'LV� 0DUHW �����������±���

��� %KDJDYDWL 6� $XWRLPPXQH 'LVRUGHUV RI WKH 1HUYRXV 6\VWHP� 3DWKRSK\VLRORJ\�
&OLQLFDO )HDWXUHV� DQG 7KHUDS\� )URQW 1HXURO� �� $SULO ��������

��� $FRVWD�$PSXGLD <� 0RQVDOYH '0� 5DPtUH]�6DQWDQD &� ,GHQWLI\LQJ WKH FXOSULWV LQ
QHXURORJLFDO DXWRLPPXQH GLVHDVHV� - 7UDQVO $XWRLPPXQ� 'HVHPEHU �������

��� 'H 2OLYHLUD $0� 3DXOLQR 09� 9LHLUD $3)� 0F.LQQH\ $0� 'D 5RFKD $-� 'RV 6DQWRV
*7� GNN� ,PDJLQJ 3DWWHUQV RI 7R[LF DQG 0HWDEROLF %UDLQ 'LVRUGHUV� 5DGLR*UDSKLFV�
2NWREHU ���������������±���

��� .RUF]RZVND�àąFND ,� +XUáD 0� %DQDV]HN 1� .RE\ODUHN '� 6]\PDQRZLF] 2�
.R]XEVNL :� GNN� 6HOHFWHG %LRPDUNHUV RI 2[LGDWLYH 6WUHVV DQG (QHUJ\ 0HWDEROLVP
'LVRUGHUV LQ 1HXURORJLFDO 'LVHDVHV� 0RO 1HXURELRO� -XOL ���������������±���

��� 0XGGDSX 95� 'KDUVKLQL 6$3� &KDNUDYDUWK\ 96� *URPLKD 00� 1HXURGHJHQHUDWLYH
'LVHDVHV ± ,V 0HWDEROLF 'HILFLHQF\ WKH 5RRW &DXVH" )URQW 1HXURVFL� �� 0DUHW
������������

��� 9RJULJ $� *LJOL */� 6HJDWWL 6� &RUD]]D (� 0DULQL $� %HUQDUGLQL $� GNN�
(SLGHPLRORJ\ RI SDUDQHRSODVWLF QHXURORJLFDO V\QGURPHV� D SRSXODWLRQ�EDVHG VWXG\� -
1HXURO� -DQXDUL ��������������±���

��� )DUPD -0� 3RUSLJOLD $6� 9R (7� %HQLJQ 1HXURJHQLF 7XPRUV� 6XUJ &OLQ 1RUWK $P�
$JXVWXV ���������������±���

��� /DUVRQ 67� :LOEXU -� 0XVFOH :HDNQHVV LQ $GXOWV�(YDOXDWLRQ DQG 'LIIHUHQWLDO
'LDJQRVLV� 0DJQ 5HVRQ ,PDJLQJ� ������������

��� *LOPRXU *6� 1LHOVHQ *� 7HRGRUR 7� <RJDUDMDK 0� &RHEHUJK -$� 'LOOH\ 0'� GNN�
0DQDJHPHQW RI IXQFWLRQDO QHXURORJLFDO GLVRUGHU� - 1HXURO� -XOL
����������������±���

��� 3RSNLURY 6� 6WRQH -� %XFKDQ $0� )XQFWLRQDO 1HXURORJLFDO 'LVRUGHU� $PHULFDQ
+HDUW $VVRFLDWLRQ�������������������

��� 5DQIRUG -� 0DF/HDQ -� $OOXUL 35� &RPHDX 2� *RGHQD (� /D)UDQFH :&� GNN� 6HQVRU\
3URFHVVLQJ 'LIILFXOWLHV LQ )XQFWLRQDO 1HXURORJLFDO 'LVRUGHU� $ 3RVVLEOH 3UHGLVSRVLQJ
9XOQHUDELOLW\" 3V\FKRVRPDWLFV� -XOL ��������������±���

��� %DQQLVWHU .� 6DFKDX -� %DURQ 5� 'LFNHQVRQ $+� 1HXURSDWKLF 3DLQ�
0HFKDQLVP�%DVHG 7KHUDSHXWLFV� $QQX 5HY 3KDUPDFRO 7R[LFRO� � -DQXDUL
��������������±���
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��� $UX -� 6X]XNL 0� /DUNXP 0(� &HOOXODU 0HFKDQLVPV RI &RQVFLRXV 3URFHVVLQJ�
7UHQGV &RJQ 6FL� 2NWREHU ���������������±���

��� ĝPLáRZVND .� :RZUD %� 6áDZHN -� 'RXEOH YLVLRQ LQ 3DUNLQVRQ¶V 'LVHDVH� D
V\VWHPDWLF UHYLHZ� 1HXURO 1HXURFKLU 3RO� �� 'HVHPEHU ��������������±��

��� +RIIPDQQ -� %DFD 60� $NHUPDQ 6� 1HXURYDVFXODU PHFKDQLVPV RI PLJUDLQH DQG
FOXVWHU KHDGDFKH� - &HUHE %ORRG )ORZ 0HWDE� $SULO ��������������±���

��� 6HUDML�%]RUJ]DG 1� 3DXOVRQ +� +HLGHEULQN -� 1HXURORJLF H[DPLQDWLRQ LQ WKH HOGHUO\�
'DODP� +DQGERRN RI &OLQLFDO 1HXURORJ\ >,QWHUQHW@� (OVHYLHU� ���� �

��� 1D\RDQ &5� *DPEDUDQ 3HQGHULWD 'LVIDJLD \DQJ 0HQMDODQL 3HPHULNVDDQ )LEHURSWLF
(QGRVFRSLF (YDOXDWLRQ RI 6ZDOORZLQJ GL 5683 'U� .DULDGL 6HPDUDQJ 3HULRGH ���� �
����� ����������

��� ,TEDO 0� $NLO $� 'MDPLQ 5� (YDOXDVL SURVHV PHQHODQ GLVIDJLD RURIDULQJ GHQJDQ
)LEHURSWLF (QGRVFRSLF ([DPLQDWLRQ RI 6ZDOORZLQJ �)((6�� 2WR 5KLQR /DU\QJRO
,QGRQHVLD� � $SULO ���������������

��� /LZLNDVDUL 1� $QWRQR '� *DPEDUDQ 3DVLHQ GHQJDQ 'LVIDJLD GL 5683 'U� .DULDGL
6HPDUDQJ 3HULRGH � -DQXDUL ± �� 'HVHPEHU ��������������

��� :LUDWQLQJUXP 1.'� ,PDQWR 0� (WLRORJL GDQ 3HQHJDNDQ 'LDJQRVLV 'LVIDJLD�
0HGXOD� -DQXDUL �����������

��� &DK\DQL 1'� 3HUEDLNDQ .XDOLWDV +LGXS 3DVLHQ 'LVIDJLD 2URIDULQJHD� 0HGLFD
+RVSLWDOLD� ����������

��� 1RUGLR 6� 'L 6WDGLR $� .RFK ,� 6WULWRQL 3� 0HQHJKHOOR )� 3DOPHU .� 7KH FRUUHODWLRQ
EHWZHHQ SKDU\QJHDO UHVLGXH� SHQHWUDWLRQ�DVSLUDWLRQ DQG QXWULWLRQDO PRGDOLW\� D
FURVV�VHFWLRQDO VWXG\ LQ SDWLHQWV ZLWK QHXURJHQLF G\VSKDJLD� $FWD 2WRUKLQRODU\QJRO
,WDO� )HEUXDUL �������������±���

��� /HVWDUL 1,� .XVXPDQLQJVLK :� +DUULV 6� 7DPLQ 6� :KHUGDQL 5$� (YDOXDWLRQ RI
6ZDOORZLQJ GLVRUGHU LQ LVFKHPLF 6WURNH 3DWLHQWV %\ )OH[LEOH (QGRVFRSLF� -XQL
�����9RO� ����±��

��� 0DQJDOLN *� /DXUHQVLD $5� $ULHVWLQLQJVLK $'� 3HQJHORODDQ 'LHW GHQJDQ .RQGLVL
'LVIDJLD SDGD 3DVLHQ 6WURNH� /LWHUDWXUH 5HYLHZ� 'LHW 0DQDJHPHQW ZLWK '\VSKDJLD
&RQGLWLRQ LQ 6WURNH 3DWLHQWV� $ /LWHUDWXUH 5HYLHZ� $PHUWD 1XWU� � 6HSWHPEHU
�������������±���

��� /DP 3� &LFKHUR -� &RPSOHWH ,''6, )UDPHZRUN 'HWDLOHG GHILQLWLRQV ���� ,QW
'\VSKDJLD 'LHW 6WDQG ,QLWLDW ,''6,� -XOL �������

��� 8PD\ (� (\LJRU 6� .DUDKDQ $<� .HVNLQ '� .DUDFD *� 8QOX =� GNN� :KLFK
VZDOORZLQJ GLIILFXOW\ RI IRRG FRQVLVWHQF\ LV EHVW SUHGLFWRU IRU RURSKDU\QJHDO
G\VSKDJLD ULVN LQ ROGHU SHUVRQ" (XU *HULDWU 0HG� $JXVWXV ��������������±���

��� 5DKHHP '� &DUUDVFRVD &� 5DPRV )� 6DUDLYD $� 5DSRVR $� 7H[WXUH�0RGLILHG )RRG IRU
'\VSKDJLF 3DWLHQWV� $ &RPSUHKHQVLYH 5HYLHZ� ,QW - (QYLURQ 5HV 3XEOLF +HDOWK� ��
0HL �����������������

8QLYHUVLWDV 6ULZLMD\D

https://www.zotero.org/google-docs/?cseWLJ
https://www.zotero.org/google-docs/?cseWLJ
https://www.zotero.org/google-docs/?cseWLJ
https://www.zotero.org/google-docs/?cseWLJ
https://www.zotero.org/google-docs/?cseWLJ
https://www.zotero.org/google-docs/?cseWLJ
https://www.zotero.org/google-docs/?cseWLJ
https://www.zotero.org/google-docs/?cseWLJ
https://www.zotero.org/google-docs/?cseWLJ
https://www.zotero.org/google-docs/?cseWLJ
https://www.zotero.org/google-docs/?cseWLJ
https://www.zotero.org/google-docs/?cseWLJ
https://www.zotero.org/google-docs/?cseWLJ
https://www.zotero.org/google-docs/?cseWLJ
https://www.zotero.org/google-docs/?cseWLJ
https://www.zotero.org/google-docs/?cseWLJ
https://www.zotero.org/google-docs/?cseWLJ
https://www.zotero.org/google-docs/?cseWLJ
https://www.zotero.org/google-docs/?cseWLJ
https://www.zotero.org/google-docs/?cseWLJ
https://www.zotero.org/google-docs/?cseWLJ
https://www.zotero.org/google-docs/?cseWLJ
https://www.zotero.org/google-docs/?cseWLJ
https://www.zotero.org/google-docs/?cseWLJ
https://www.zotero.org/google-docs/?cseWLJ
https://www.zotero.org/google-docs/?cseWLJ
https://www.zotero.org/google-docs/?cseWLJ
https://www.zotero.org/google-docs/?cseWLJ
https://www.zotero.org/google-docs/?cseWLJ
https://www.zotero.org/google-docs/?cseWLJ
https://www.zotero.org/google-docs/?cseWLJ
https://www.zotero.org/google-docs/?cseWLJ
https://www.zotero.org/google-docs/?cseWLJ
https://www.zotero.org/google-docs/?cseWLJ
https://www.zotero.org/google-docs/?cseWLJ
https://www.zotero.org/google-docs/?cseWLJ
https://www.zotero.org/google-docs/?cseWLJ


��

��� 0DVLWKD '� 1XJURKRZDWL $.� &DQGUD $� 6XEDJLR +:� $GL (� .HMDGLDQ 'LVIDJLD�
.HVHVXDLDQ 'LHW� GDQ .HMDGLDQ 0DOQXWULVL SDGD 3DVLHQ 6WURNH 8VLD 0XGD GL 5683
'U� .DULDGL 6HPDUDQJ� - 1XWU +HDOWK� ���������

��� $GLVW\DZDQ *� 6DUL 3'� (OYL]DKUR /� $Q DQDO\VLV RI WH[WXUH DQG YLVFRVLW\ RI ORFDO
WKLFNQHVV DV D VXEVWLWXWH RI FRPPHUFLDO IRRG WKLFNHQHU IRU SDWLHQWV ZLWK VZDOORZLQJ
GLVRUGHUV� ���������

��� 8HVKLPD -� 6KLPL]X $� 0DHGD .� 8QR &� 6KLUDL <� 6RQRL 0� GNN� 1XWULWLRQDO
0DQDJHPHQW LQ $GXOW 3DWLHQWV :LWK '\VSKDJLD� 3RVLWLRQ 3DSHU )URP -DSDQHVH
:RUNLQJ *URXS RQ ,QWHJUDWHG 1XWULWLRQ IRU '\VSKDJLF 3HRSOH� - $P 0HG 'LU $VVRF�
2NWREHU ����������������±���

��� 7DPLQ 6� ,TEDO 0� 5DFKPDZDWL (=.� <XQL]DI 5� 5HVWXWL 5'� .HNDOLK $� 3KDU\QJHDO
WUDQVLW WLPH LQ GLIIHUHQW FRQVLVWHQF\ RI IRRG XVLQJ )LEHURSWLF (YDOXDWLRQ RI
6ZDOORZLQJ� 2WR 5KLQR /DU\QJRO ,QGRQHVLD� � -DQXDUL �����������
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