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$%675$. 
/DWDU�%HODNDQJ� �&RURQDYLUXV�'LVHDVH� ����� �&29,'-����PHQMDGL� SDQGHPL� VHMDN� DZDO�
WDKXQ� ����� GL� VHOXUXK� GXQLD� WHUPDVXN� ,QGRQHVLD�� 3HQXODUDQ� WHUMDGL� DQWDUD� PDQXVLD� NH�
PDQXVLD�PHODOXL�GURSOHW�\DQJ�NHOXDU�VDDW�EDWXN�DWDX�EHUVLQ�VHUWD�PHODOXL�VHQWXKDQ�GHQJDQ�
EHQGD�PDWL�� 3HQHOLWLDQ� WHUNDLW� REDW-REDWDQ� GDODP�PHQDQJDQL� SDVLHQ� &RYLG-��� WHUXV� EHU�
ODQMXW� KLQJJD� VDDW� LQL�� $GDQ\D� REDW� EDUX� WHUVHEXW� WHQWXQ\D� WLGDN� KDQ\D� HIHNWLILWDV� \DQJ�
GLFDUL�PHODLQNDQ�DVSHN�NHDPDQDQ�SHUOX�GLSHUWLPEDQJNDQ�ROHK�NDUHQD�LWX�NLWD�GLWXQWXW�XQ�
WXN�OHELK�PHQJHWDKXL�OHELK�EDQ\DN�HIHN�VDPSLQJ�GDUL�REDW��0DND�SHQHOLWLDQ�LQL�GLODNXNDQ�
XQWXN�PHQJHWDKXL�JDPEDUDQ�GDQ� IUHNXHQVL�HIHN�VDPSLQJ�DQWLYLUDO�SDGD�SHQGHULWD�&RYLG-
���� 
0HWRGH� �� 3HQHOLWLDQ� EHUVLIDW� FURVV-VHFWLRQDO� UHWURVSHNWLI� GHQJDQ� PHQJDPELO� GDWD� GDUL�
UHNDP�PHGLV�SDVLHQ�FRYLG-���GHZDVD�GL�5XPDK�6DNLW�;�%DOL��,QGRQHVLD��SDGD�SHULRGH�WD�
KXQ� ������'DWD� VHODQMXWQ\D� GLODNXNDQ� SHQJKLWXQJDQ� VNRU� DOJRULWPD�1DUDQMR� \DQJ� GLFR�
FRNDQ�GHQJDQ�VNDOD�SRWHQVL�HIHN�VDPSLQJ��'DWD�\DQJ�GLDPELO�DGDODK�MHQLV�DQWLYLUDO��SURILO�
SDVLHQ�&RYLG-����HIHN�VDPSLQJ�\DQJ�PXQFXO��VHUWD�/26�SDVLHQ�&29,'-��� 
+DVLO� �� 7HUGDSDW� ��PDFDP� DQWLYLUDO� \DQJ� GLJXQDNDQ� VHODPD� WDKXQ� ����� \DLWX� KLGURNVL�
NORURNXLQ��2VHOWDPLYLU�GDQ�IDYLSLUDYLU��(IHN�VDPSLQJ�NHPXQJNLQDQ�EHVDU� UDVD�WLGDN�Q\D�
PDQ�GL�SHUXW��SUREDEOH��SDGD�+LGURNVLNORURNXLQ��2VHOWDPLYLU��)DYLSLUDYLU�EHUWXUXW-WXUXW���
����������GDQ������(62�PXDO�SDGD�+LGURNVLNORURNXLQ��2VHOWDPLYLU��)DYLSLUDYLU�EHUWXUXW
-WXUXW������������������(IHN�VDPSLQJ�SRVVLEOH��VNDOD�1DUDQMR����SXVLQJ�GDQ�WLGDN�QDSVX�
PDNDQ��(62�SXVLQJ�SDGD�+LGURNVLNORURNXLQ��2VHOWDPLYLU��)DYLSLUDYLU�EHUWXUXW-WXUXW�������
����� ���� VHGDQJNDQ� (62� WLGDN� DGDQ\D� QDSVX� PDNDQ� +LGURNVLNORURNXLQ�� 2VHOWDPLYLU��
)DYLSLUDYLU�EHUWXUXW-WXUXW� �� ��������������6NDOD�1DUDQMR��� �GRXEWIXO�� EHUXSD�NXOLW� EHU�
VLVLN��;HURVLV�FXWLV��\DLWX�SDGD�REDW�IDYLSLUDYLU�� 
.HVLPSXODQ� �� 3HQJJXQDDQ� DQWLYLUXV� GDSDW�PHQLPEXONDQ� EHUEDJDL�PDFDP�HIHN� VDPSLQJ�
DNDQ�WHWDSL�WLGDN�GLWHPXNDQ�HIHN�VDPSLQJ�SDGD�SDVLHQ�FRYLG-���\DQJ�IDWDO�SDGD�SHQHOLWLDQ�
LQL� 
� 
.DWD�.XQFL����(IHN�VDPSLQJ��DQWLYLUDO��FRYLG-��� 
 
$%675$&7 
%DFNJURXQG���&RURQD�9LUXV�'LVHDVH�������&29,'-����EURNH�LQWR�D�SDQGHPLF�VLQFH�WKH�
EHJLQQLQJ�RI������DOO�RYHU�WKH�ZRUOG��LQFOXGLQJ�,QGRQHVLD��7UDQVPLVVLRQ�RFFXUV�EHWZHHQ�
KXPDQV�WKURXJK�GURSOHWV�FRPLQJ�RXW�E\�FRXJKLQJ��VQHH]LQJ��DQG�WKURXJK�FRQWDFW�ZLWK�LQ�
DQLPDWH�REMHFWV��5HVHDUFK�UHODWHG�WR�GUXJV�LQ�GHDOLQJ�ZLWK�&RYLG-���SDWLHQWV�FRQWLQXHV�WR�
WKLV�GD\��7KH�H[LVWHQFH�RI� WKH�QHZ�GUXJ� LV�QRW�RQO\�VRXJKW� IRU�HIIHFWLYHQHVV��EXW�DOVR� WKH�
VDIHW\�DVSHFW�RI�WKH�GUXJ��7KHUHIRUH��ZH�DUH�UHTXLUHG�WR�NQRZ�PRUH�DERXW�WKH�HIILFDF\�DQG�
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/$7$5�%(/$.$1* 
6HYHUH�DFXWH�UHVSLUDWRU\�V\QGURPH�FRUR�

QDYLUXV� �� �6$56-&R9-��� DGDODK� VWUDLQ� EDUX�
GDUL� FRURQDYLUXV� \DQJ� PHQ\HEDENDQ� LQIHNVL�
DNXW�SHUQDIDVDQ�\DQJ�GLNHQDO�GHQJDQ�HQ\DNLW�
FRURQDYLUXV�������&29,'-������6$56-&R9-
��DGDODK�VLQJOH-VWUDQG�51$�YLUXV�\DQJ�GLPLO�
LNL�ROHK�JHQXV�YLUXV�%HWDFRURQDYLUXV�GHQJDQ�
a���� SHUVDPDDQ� GHQJDQ� � 6$56-&R9�� DQG�
a���� SHUVDPDDQ� GHQJDQ� 0LGGOH� (DVW� V\Q�
GURPH� SHUQDSDVDQ� FRURQD� YLUXV� �0(56-
&R9���� 9LUXV� SHUWDPD� NDOL� GLWHPXNDQ� SDGD�
'HVHPEHU� ����� GL� :XKDQ� &KLQD�� GDQ� SDGD�
0DUHW�����������:RUOG�+HDOWK�2UJDQL]DWLRQ�
�:+2�PHQWDNDQ� &29,'-��� VHEDJDL� SDQ�
GHPLF� �/DL� &&� HW� DO�� ����� �� :+2�� ��������

0DQLIHVWDVL� NOLQLV� � &29,'-��� VDQJDW� EH�
UDJDP�� NHEDQ\DNDQ� EHUXSD� JDQJJXDQ� JHMDOD�
VHGDQJ� GDQ� VHOI-OLPLWLQJ� ������� WDSL� VHGLNLW�
SDVLHQ� ����� \DQJ� XPXPQ\D� GHQJDQ� VLVWHP�
GD\D� WDKDQ� WXEXK�PHQXUXQ� �� FRQWRKQ\D� SDGD�
RUDQJ�ODQMXW�XVLD��PHPLOLNL�EHEHUDSD�SHQ\DNLW�
SHQ\HUWD� DNDQ�EHUXEDK�PHQMDGL� VHYHUH� SQHX�
PRQLD�� NHUXVDNDQ� PXOWLRUJDQ� KLQJJD� NH�
PDWLDQ�� �3HQJREDWDQ� XQWXN� FRURQDYLUXV� VDP�
SDL� VDDW� LQL� EHOXP� DGD� WHUDSL� \DQJ� VSHFLILN��
%HEHUDSD� REDW� GHQJDQ� LQGLNDVL� ODLQ� VHEH�
OXPQ\D� WHODK� GLJXQDNDQ� XQWXN� SHQJREDWDQ�
&29,'-���� DWDX� REDW� EDUX� \DQJ� GLNHP�
EDQJNDQ� MXJD� GDODP� WDKDS� WULDO� GL� EHEHUDSD�
QHJDUD��(IHNWLILWDV�GDQ�NHDPDQDQ�GDUL�EHEHUD�
SD�REDW�WHUVHEXW�PDVLK�EHUXSD� WDKDS�SUHOLPL�
QDU\�SDGD�SDVLHQ-SDVLHQ�GDODP�MXPODK�WHUWHQ�
WX�� GDQ� EHEHUDSD� GLUDQFDQJ� VHEDJDL� GHVLJQ�
SHQHOLWLDQ� RSHQ-ODEHO� GDQ� QRQ-UDQGRPL]HG��
7HUGDSDW� HPSDW� SHQJHORPSRNDQ� &29,'-���
EHUGDVDUNDQ� EHUDWQ\D� NDVXV� XQWXN� PHPSHU�
PXGDK� GDODP� SHPEHULDQ� WDWDODNVDQD� WHUDSL�
DQWDUD� ODLQ� WDQSD� JHMDOD�� JHMDOD� ULQJDQ� DWDX�

WLGDN�EHUNRPSOLNDVL��JHMDOD�VHGDQJ�DWDX�PRG�
HUDW��JHMDOD�EHUDW�DWDX�SQHXPRQLD�EHUDW��3DGD�
NDVXV� WDQSD� JHMDOD� WHUDSL� SHQJREDWDQ� \DQJ�
GLEHULNDQ� DGDODK� YLWDPLQ� &� \DQJ� GLEHULNDQ�
GHQJDQ� IUHNXHQVL� WLJD� NDOL� VHKDUL� VHODPD� ���
KDUL��3DGD�JHMDOD�ULQJDQ�GLEHULNDQ�WHUDSL�SHQ�
JREDWDQ�XQWXN�JHMDOD�VLPSWRPDWLV�EHUXSD�SDU�
DVHWDPRO�� YLWDPLQ�&� ��� [� �� WDEOHW� VHODPD����
KDUL�� NORURNXLQ� IRVIDW� ���[�����PJ� VHODPD���
KDUL�DWDX�KLGURNVLNORURNXLQ���[�����PJ�VHOD�
PD���KDUL��� D]LWURPLVLQ� ���[�����PJ�XQWXN���
KDUL�� VHUWD� DSDELOD� GLSHUOXNDQ� GLEHULNDQ� DQWL�
YLUXV�\DLWX�RVHOWDPLYLU����[����PJ�DWDX�IDYLSL�
UDYLU� �� [� ���� PJ� VHODPD� �� KDUL� �%320��
������ 

3DGD�JHMDOD�VHGDQJ�GLEHULNDQ�WHUDSL�SHQ�
JREDWDQ�XQWXN�JHMDOD�VLPSWRPDWLV�EHUXSD�SDU�
DVHWDPRO�� YLWDPLQ� &� �GLEHULNDQ� VHFDUD� ,9�
VHODPD�SHUDZDWDQ��NORURNXLQ� IRVIDW� ���[�����
PJ�VHODPD���KDUL� DWDX�KLGURNVLNORURNXLQ���[�
����PJ�VHODPD���KDUL���$]LWURPLVLQ����[�����
PJ� XQWXN� �� KDUL�� VHUWD� DSDELOD� GLSHUOXNDQ�
GLEHULNDQ� DQWLYLUXV� \DLWX� RVHOWDPLYLU� ��� [� ���
PJ�DWDX�IDYLSLUDYLU���[������PJ�KDUL�SHUWDPD�
GLODQMXWNDQ�GHQJDQ���[�����PJ�SDGD�KDUL�NH�
GXD�KLQJJD� OLPD��3DGD�JHMDOD�EHUDW�GLEHULNDQ�
WHUDSL� SHQJREDWDQ� VXSRUWLI� GDQ� SHQJREDWDQ�
NRPRUELG� \DQJ� DGD�� YLWDPLQ� &� �GLEHULNDQ�
VHFDUD�,9�VHODPD�SHUDZDWDQ��NORURNXLQ�IRVIDW�
��� [� ����PJ� VHODPD� �� KDUL� GLODQMXWNDQ� � �� [�
����PJ�PJ� SDGD� KDUL� NHHPSDW� KLQJJD� NHVH�
SXOXK� DWDX� KLGURNVLNORURNXLQ� �� [� ���� PJ�
VHODPD���KDUL���D]LWURPLVLQ����[�����PJ�XQWXN�
��KDUL��VHUWD�DSDELOD�GLSHUOXNDQ�GLEHULNDQ�DQ�
WLYLUXV�\DLWX�RVHOWDPLYLU����[����PJ�DWDX�IDYL�
SLUDYLU���[������PJ�KDUL�SHUWDPD�GLODQMXWNDQ�
GHQJDQ���[�����PJ�SDGD�KDUL�NH�GXD�KLQJJD�
OLPD��%320��������� 

$GDQ\D�REDW�EDUX�WHUVHEXW�WHQWXQ\D 

VLGH�HIIHFWV�RI�WKH�GUXJ��7KH�SXUSRVH�RI�WKLV�VWXG\�LV�WR�GHWHUPLQH�WKH�GHVFULSWLRQ�DQG�WKH�
IUHTXHQF\�RI�DQWLYLUDO�VLGH�HIIHFWV�LQ�SDWLHQWV�ZLWK�&RYLG-����� 
0HWKRG��7KLV�LV�D�UHWURVSHFWLYH�FURVV-VHFWLRQDO�VWXG\�E\�REWDLQLQJ�GDWD�IURP�WKH�PHGLFDO�
UHFRUGV�RI�DGXOW�&RYLG-���SDWLHQWV�DW�;�+RVSLWDO�%DOL�� ,QGRQHVLD�� LQ� WKH�SHULRG�RI�������
7KH�FDOFXODWLRQ�RI�WKH�WRWDO�VFRUH�DQG�WKH�1DUDQMR�$OJRULWKP�PDWFKHG�WR�WKH�VFDOH�RI�WKH�
SRWHQWLDO�VLGH�HIIHFWV�1DUDQMR��7KH�GDWD�WDNHQ�DUH�WKH�W\SH�RI�DQWLYLUDO��&RYLG-���SDWLHQWV¶�
SURILOH��VLGH�HIIHFWV�WKDW�RFFXUUHG�RQ�SDWLHQWV��DQG�WKH�&RYLG-���SDWLHQWV¶�/26��� 
5HVXOW� ��7KHUH�DUH�WKUHH�NLQGV�RI�DQWLYLUDO�KDYH�EHHQ�XVHG�LQ��������+\GUR[\FKORURTXHQ��
2VHOWDPLYLU�DQG�)DYLSLUDYLU��,Q�WKH�UHVHDUFK�IRXQG�D�SUREDEOH�VLGH�HIIHFW�DV�GLVFRPIRUW�LQ�
WKH�VWRPDFK��SUREDEOH��QDPHO\�+\GUR[\FKORURTXHQ��2VHOWDPLYLU��)DYLSLUDYLU�UHVSHFWLYHO\��
����������DQG������6LGH�HIIHFW�DV�QDXVHD�QDPHO\��+\GUR[\FKORURTXHQ��2VHOWDPLYLU��)DY�
LSLUDYLU�UHVSHFWLYHO\�����������������3RVVLEOH�VLGH�HIIHFW��1DUDQMR�6FDOH��DV�GL]]\�ORVV�RI�
DSSHWLWH� QDPHO\� � +\GUR[\FKORURTXHQ��2VHOWDPLYLU�� )DYLSLUDYLU�� DQG� DV� ORVV� RI� DSSWHWLWH��
QDPHO\��+\GUR[\FKORURTXHQ��2VHOWDPLYLU��)DYLSLUDYLU�QDPHO\�����������������'RXEWIXO�
HIIHFW��1DUDQMR�VFDOH��DV�[HURWLV�FXWLV�RQO\�KDSSHQHG�LQ�XVHG�RI�IDYLSLUDYLU����SDWLHQW��� 
&RQFOXWLRQ��1RQH�RI�IDWDO�VLGH�HIIHFW�IRXQG�LQ�WKLV�UHVHDUFK�IRU�WKRVH�DQWLYLUXV� 
.H\ZRUG���VLGH�HIIHFW��FRYLG-��� 
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WLGDN�KDQ\D�HIHNWLILWDV�\DQJ�GLFDUL�PHODLQNDQ�
DVSHN� NHDPDQDQ� SHUOX� GLSHUWLPEDQJNDQ� ROHK�
NDUHQD� LWX� NLWD� GLWXQWXW� XQWXN� OHELK� PHQJH�
WDKXL�OHELK�EDQ\DN�PHQJHQDL�IDUPDNRGLQDPLN�
GDQ� IDUPDNRNLQHWLN� GDUL� REDW�� 6HODLQ� HIHN�
\DQJ� GLKDUDSNDQ� SDGD� VDDW� SHPEHULDQ� REDW�
NHSDGD�SDVLHQ��GDSDW�SXOD�WHUMDGL�UHDNVL�\DQJ�
WLGDN� GLLQJLQNDQ�� GHQJDQ� NDWD� ODLQ� DGYHUVH�
GUXJ�UHDFWLRQ��$'5���$GYHUVH�GUXJ�UHDFWLRQ�
GDSDW� WLPEXO� GDUL� \DQJ� SDOLQJ� ULQJDQ� KLQJJD�
GDSDW�PHQMDGL� VDQJDW� EHUDW� \DQJ� GDSDW�PHQ�
LPEXONDQ� NHPDWLDQ� �:X� HW� DO�� ����� ��
*UXFKDOOD� 5�� ������� $GYHUVH� GUXJ� UHDFWLRQ�
\DQJ� WHUMDGL� GDSDW� PHPSHUEXUXN� SHQ\DNLW�
GDVDU�\DQJ�DNDQ�GLREDWL��PHQDPEDK�SHUPDVD�
ODKDQ� EDUX� GDQ� EDKNDQ� NHPDWLDQ��.HUDFXQDQ�
GDQ�V\RN�DQDILODNWLN�PHUXSDNDQ�FRQWRK�$'5�
\DQJ� EHUDW� \DQJ� GDSDW� PHQ\HEDENDQ� NH�
PDWLDQ�VHGDQJNDQ�VHEDJDL�FRQWRK�\DQJ�ULQJDQ�
DGDODK�UDVD�JDWD/�GDQ�PHQJDQWXN��-HQLV�$'5�
VDQJDWODK� EDQ\DN�� GDUL� \DQJ� GDSDW� GL�
SHUNLUDNDQ� DNDQ� WLPEXO� VDPSDL� \DQJ� WLGDN�
NLWD� SHUNLUDNDQ� \DQJ� SRWHQVLDO� PHPEDKD�
\DNDQ�NHVHODPDWDQ�MLZD�SDVLHQ��*UXFKDOOD�5��
������.DUHQD�KDO�LQL�FXNXS�VHULQJ�GLGDSDWNDQ�
GL� NOLQLN�� DPDWODK� SHQWLQJ� DUWLQ\D� EDJL� NLWD�
XQWXN� PHQJHWDKXL� SHQDWDODNVDQDDQ� VHUWD�
SHQFHJDKDQ� DSDELOD� WHUGDSDW� UHDNVL� DNLEDW�
$'5�� 0HOLKDW� EHEHUDSD� IHQRPHQD� GLDWDV�
WHUNDLW� EHEHUDSD� HIHN� VDPSLQJ� \DQJ� PXQFXO�
GDUL�SHQJJXQDDQ�VXDWX�REDW��DSDODJL�REDW�WHU�
VHEXW� GLJXQDNDQ� � VHEDJDL� WHUDSL� &29,'-���
\DQJ� GLJXQDNDQ� GL� ,QGRQHVLD� PDND� GDUL� LWX�
SHQHOLWL� WHUWDULN� XQWXN� PHQJHWDKXL� EHUDSD�
DQJND� NHMDGLDQ� HIHN� VDPSLQJ� \DQJ� PXQFXO�
GDUL� SHQJJXQDDQ� DQWLYLUDO� SDGD� SDVLHQ�
&29,'-���GL�5XPDK�6DNLW�;�%DOL� 
 
0(72'( 
'HVDLQ�3HQHOLWLDQ� 

3HQHOLWLDQ� LQL� GLODNVDQDNDQ� SDGD� EXODQ�
-DQXDUL�–�0DUHW������GL�56�;�%DOL�WHUPDVXN�
GHQJDQ� PHQJJXQDNDQ� UDQFDQJDQ� SHQHOLWLDQ�
FURVV-VHFWLRQDO� \DQJ� EHUVLIDW� UHWURVSHNWLI��
3DGD�SHQHOLWLDQ�LQL�PHQJJXQDNDQ�MHQLV�REVHU�
YDWLRQDO� GHVNULSWLI� NDUHQD� KDQ\D� LQJLQ�PHP�
SHUROHK� LQIRUPDVL� PHQJHQDL� JDPEDUDQ� DWDX�
GHVNULSVL� WHQWDQJ� NDUDNWHULVWLN� REMHN�
SHQHOLWLDQ� WDQSD� GLODNXNDQ� VXDWX� SHQJXMLDQ�
GDQ�SHQDIVLUDQ�� 

 
3RSXODVL��6DPSHO��6DPSOLQJ 

3RSXODVL� SDGD� SHQHOLWLDQ� LQL� \DLWX� VHPXD�
SDVLHQ� \DQJ� WHUNRQILUPDVL� FRYLG-��� SHULRGH�
WDKXQ�������6DPSHO�PHUXSDNDQ�VHPXD�SDVLHQ�
\DQJ� PHPHQXKL� NULWHULD� LQNOXVL� SDGD�

SHQHOLWLDQ�LQL�\DLWX�SDVLHQ�WHUNRQILUPDVL�FRYLG
-���\DQJ�GLUDZDW�GL�56�6LORDP�GHQJDQ�JHMDOD�
VHGDQJ-EHUDW�� 3DVLHQ� \DQJ� PHQHULPD� WHUDSL�
PHQJJXQDNDQ� DQWLYLUXV� �+LGURNVLNORURNXLQ��
2VHOWDPLYLU�GDQ�)DYLSLUDYLU��VHGDQJNDQ�XQWXN�
NULWHULD� HNVOXVL� \DLWX� VHPXD� SDVLHQ� \DQJ� SX�
ODQJ�SDNVD�DWDXSXQ�GLUXMXN�NH�56�ODLQ�� 
 
3HQJXPSXODQ�'DWD 

9DULDEHO� \DQJ� GLDPELO� XQWXN� SHQHOLWLDQ�
LQL� DGDODK�NDUDNWHULVWLN�SDVLHQ��MHQLV�NHODPLQ�
GDQ�XVLD���REDW�DQWLYLUDO�\DQJ�GLJXQDNDQ��HIHN�
VDPSLQJ� \DQJ� PXQFXO� WHUNDLW� SHQJJXQDDQ�
DQWLYLUDO��FOLQLFDO�RXWFRPH�SDVLHQ�&29,'-����
VHUWD�/HQJWK� RI� 6WD\� �/26�� SDVLHQ� WHUNRQILU�
PDVL�&29,'-����$QDOLVD�GDWD�ODOX�GLODNXNDQ�
VHFDUD� GHVNULSWLI� GHQJDQ�PHQJKLWXQJ� MXPODK�
GDQ�SHUVHQWDVH�� 

 
$QDOLVLV�'DWD 

,QVWUXPHQ� SHQHOLWLDQ� PHQJJXQDNDQ� IRU�
PXOLU� $OJRULWPH� 1DUDQMR� GDQ� OHPEDU�
SHQJXPSXODQ� GDWD�� 3HQHOLWL� PHPEDFD� UHNDP�
PHGLV�SDVLHQ�\DQJ�PHQJJXQDNDQ�REDW�DQWLYL�
UXV� GDQ�PHPEHULNDQ� SRLQ� VHVXDL� GHQJDQ�$O�
JRULWPD�1DUDQMR��6HWLDS�SRLQ�SDGD�SHUWDQ\DDQ�
DNDQ�GLMXPODKNDQ�GDQ�GLODNXNDQ�SHQFRFRNDQ�
GHQJDQ�6NDOD�$OJRULWPH�1DUDQMR�\DLWX�VNRU���
�'RXEWIXO�� \DQJ� EHUDUWL� EXNDQ� PHUXSDNDQ�
HIHN�VDPSLQJ���-���3RVVLEOH��PXQJNLQ�PHUX�
SDNDQ�HIHN�VDPSLQJ���-���3UREDEOH��NHPXQJ�
NLQDQ� EHVDU� WHUMDGL� HIHN� VDPSLQJ� GDUL� REDW�
\DQJ�GLFXULJDL�GDQ������'HILQLWH��SDVWL�WHUMDGL�
NHMDGLDQ�HIHN�VDPSLQJ� 
 
(WLND�3HQHOLWLDQ 

3HODNVDQDDQ� SHQHOLWLDQ� LQL� PHPSHU�
KDWLNDQ�HWLN�\DQJ�EHUODNX�GL� UXPDK�VDNLW� WHU�
VHEXW�3HQJDPELODQ� GDWD� UHNDP� PHGLV� SDVLHQ�
GLODNXNDQ� VHWHODK� PHQGDSDWNDQ� L]LQ� GDUL�
.RPLWH�(WLN�56�;�%DOL�1R�����37�6,+�0('
-6+%/�;,,������� 
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7DEHO����3URILO�(IHN�6DPSLQJ�2EDW�$QWLYLUXV 

3(0%$+$6$1 
3DVLHQ� WHUGLDJQRVD�&29,'-���GL�5XPDK�

6DNLW� 6LORDP� %DOL� GDUL� EXODQ� -DQXDUL� ����-
'HVHPEHU������WHUFDWDW�VHEDQ\DN�����SDVLHQ�
\DQJ�PHQMDODQL� UDZDW� LQDS�� GDQ� \DQJ�PDVXN�
NULWHULD� LQNOXVL-HNVNOXVL� SHQHOLWLDQ� (62�
WHUNDLW�DQWLYLUXV�VHEDQ\DN�����SDVLHQ��+DO�LQL�
GLNDUHQDNDQ� WHUGDSDW� ��� SDVLHQ� \DQJ�
PHQGDSDWNDQ� RXWFRPH� SXODQJ� SDNVD� DWDX�
GLUXMXN�NH�56�ODLQ�GHQJDQ�DODVDQ�WHUWHQWX� 
+DVLO�SHQJDPDWDQ�SDGD�SHQHOLWLDQ�LQL�PHQXQ�
MXNDQ� DQJND� NHMDGLDQ� SDVLHQ� \DQJ� WHUNRQILU�
PDVL� &29,'-��� EDQ\DN� GLGHULWD� ROHK� SULD�
GLEDQGLQJNDQ� GHQJDQ� ZDQLWD� �7DEHO� ���� 6H�
EXDK� VWXGL� NDUDNWHULVWLN� NOLQLV� GDUL�7LRQJNRN�
PHQHPXNDQ� EDKZD� ���� GDUL� SDVLHQ� DGDODK�
ODNL-ODNL� �*XDQ�HW� DO� ������� 3HQMHODVDQ� DZDO�
XQWXN� NHVHQMDQJDQ� JHQGHU� PHOLSXWL�� SULD�
PHPEDZD�EHEDQ� OHELK�EHVDU� WHUNDLW� SHQ\DNLW�
NURQLV� �PLVDOQ\D� VWURNH�� VHEDJLDQ� EHVDU� SHQ�
\DNLW�MDQWXQJ��VHEDJLDQ�EHVDU�NDQNHU��GDQ�GLD�
EHWHV��� \DQJ� PHUXSDNDQ� IDNWRU� ULVLNR� NH�
PDWLDQ� SDGD� SDVLHQ� \DQJ� WHULQIHNVL� &29,'-
���� VHODLQ� LWX� SULD� PHPLOLNL� NHELDVDDQ� \DQJ�
NXUDQJ� VHKDW� GDULSDGD� ZDQLWD� GDODP� JD\D�
KLGXS�� 3ULD� PHQXQMXNNDQ� SUHYDOHQVL� IDNWRU�
ULVLNR�\DQJ� OHELK�WLQJJL�VHSHUWL�PHURNRN��GOO��
GDQ��VLVWHP�NHNHEDODQ�SULD�GDQ�ZDQLWD�EHNHUMD�
GHQJDQ� FDUD� \DQJ� VHGLNLW� EHUEHGD�� GDQ� SHU�
HPSXDQ� PHPLOLNL� UHVSRQV� NHNHEDODQ� \DQJ�
OHELK�NXDW� 

(XURSHDQ� +HDUW� -RXUQDO� .RQVHQWUDVL��
$QJLRWHQVLQ-FRQYHUWLQJ� HQ]\PH� �� �$&(���
SODVPD� OHELK� WLQJJL� SDGD� SULD� GDULSDGD�
ZDQLWD��NHPXQJNLQDQ�PHQFHUPLQNDQ�HNVSUHVL�
MDULQJDQ� \DQJ� OHELK� WLQJJL� GDUL� UHVHSWRU� LQL�
XQWXN�LQIHNVL�FRURQDYLUXV�6$56��$&(��GDSDW�
GLWHPXL�GDODP�EHEHUDSD�RUJDQ�WHUPDVXN�SDUX-
SDUX� ,QL� ELVD� PHQMHODVNDQ� PHQJDSD� SULD�
PXQJNLQ� OHELK� UHQWDQ� WHUKDGDS� LQIHNVL� GDUL�
6$56-&R9-�� �6DPDD� HW� DO�� ������� $&(��
DGDODK� UHVHSWRU� SDGD� SHUPXNDDQ� VHO� \DQJ�
EHULNDWDQ� GHQJDQ� FRURQDYLUXV� EDUX� GDQ�
PHPXQJNLQNDQQ\D� XQWXN� PDVXN� GDQ�
PHQJLQIHNVL� VHO� �5HXWHU�� ������� � .HELDVDDQ�
PHURNRN� EHUNDLWDQ� GHQJDQ� SHQLQJNDWDQ� HN�
VSUHVL� $&(�� �UHVHSWRU� 6$56-&R9-���� VH�
KLQJJD�KDO�LQL�VDODK�VDWX�SHQ\HEDE�DQJND�NH�
MDGLDQ� FRYLG� SDGD� SDVLHQ� SULD� OHELK� WLQJJL�
GLEDQGLQJNDQ�SDVLHQ�ZDQLWD��+DO�LQL�GLGXNXQJ�
ROHK�WHRUL�EDKZD�ODQVLD�EHUMHQLV�NHODPLQ�ODNL-
ODNL� OHELK� EHUHVLNR� WLQJJL� WHULQIHNVL�&29,'-
���GDQ�PHQJDODPL�SHUEXUXNDQ�NRQGLVL�NHWLND�
PHPLOLNL�SHQ\DNLW�SHQ\HUWD�GLVHEDENDQ�NDUH�
QD�SULD�FHQGHUXQJ�PHPLOLNL� OHELK�EDQ\DN�NH�
ELDVDDQ� EXUXN� GDUL� SDGD� ZDQLWD� �VHSHUWL��
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PHURNRN�� PLQXP� PLQXPDQ� NHUDV�� GDQ� OHELK�
EDQ\DN�SHQ\DNLW�\DQJ�PHQGDVDUL���\DQJ� MXJD�
PHQMDGL�DODVDQ�PHQJDSD�SULD�GHQJDQ�&29,'
-��� OHELK�EHUSRWHQVL�PHQLQJJDO� �4LQ�&�HW�DO��
�������7DEHO���� 

'DWD� � WHUVHEXW� � GLSHUNXDW� ODJL� ROHK� � EH�
EHUDSD� NDVXV� � GL� � EHUEDJDL� � QHJDUD� VHSHUWL��
&KLQD� � NRQIUPDVL� NDVXV� � SDGD� � SHUHPSXDQ�
\DNQL� � KDQ\D� VHEHVDU� � ���� � GDUL� � NRQIUPDVL�
NDVXV� �������� � $GDSXQ� GL� ,QGRQHVLD� WHUFDWDW�
����NRQIUPDVL�SDVLHQ�SHUHPSXDQ��GDUL��NRQ�
IUPDVL� � WRWDO� � NDVXV� � ������� �81� :RPHQ��
����� 

%HUGDVDUNDQ� NODVLILNDVL� WLQJNDW� NHSDUD�
KDQ��SDVLHQ�SULD�FHQGHUXQJ��PHQJDODPL�JHMDOD�
VLPWRPDWLV� GDQ� JHMDOD� EHUDW� GLEDQGLQJNDQ�
GHQJDQ�SDVLHQ�ZDQLWD� �.DUOEHUJ�HW�DO���������
3HUEHGDDQ� MHQLV� NHODPLQ� PHUXSDNDQ� VDODK�
VDWX�DODVDQ�WHUMDGLQ\D�WLQJNDWDQ��NDVXV�FRYLG-
��� GDUL� WLQJNDW� NHSDUDKDQ� KLQJJD� NHPDWLDQ�
��:HL�;�HW�DO���������.URPRVRP�;�GLNHWDKXL�
PHPEDZD� VHMXPODK� EHVDU� JHQ� NHNHEDODQ�
WXEXK�GL�WXEXK�PDQXVLD��.OHLQ�DQG�)ODQDJDQ���
������� 3DGD� ZDQLWD� \DQJ� GLNHQDQO� GHQJDQ�
NURPRVRP� ;;� PHPEDZD� OHELK� EHVDU� JHQ�
LPXQLWDV� GLEDQGLQJNDQ� GHQJDQ� JHQ� NURPR�
VRP� SDGD� SULD� �;<��� +DO� LQL� PHQ\HEDENDQ�
UHDNVL�LPXQLWDV�SDGD�NURPRVRP�ZDQLWD�GDSDW�
PHPSHUSDQMDQJ�UHVSRQ�LPXQ�WHUKDGDS�LQIHNVL�
GDQ�UHVSRQ�LPXQ�VSHVLILN��UHVSRQ�LPXQ�LQQDWH�
GDQ� DGDSWLYH�� �.OHLQ� DQG� )ODQDJDQ� �� �������
6HODLQ� LWX� MXJD� KRUPRQ� RHVWURJHQ� \DQJ� WHU�
GDSDW� SDGD� ZDQLWD� GDSDW� PHQHNDQ� IDVH�
HVNDODVL� SDGD� UHVSRQ� LPXQ� SHQLQJNDWDQ�
SHOHSDVDQ� F\WRNLQH�� VHKLQJJD� EDGDL� F\WRNLQH��
GLPDQD� EDGDL� F\WRNLQH� LQLODK� \DQJ� EHUSHUDQ�
SDGD� � NHSDUDKDQ� SDVLHQ� &29,'-���
�7DJKL]DGHK-+HVDU\��������� 

3DGD� WDEHO� ��� ODPD� SHUDZDWDQ� GDQ� MHQLV�
NHODPLQ� GLGDSDWNDQ� QLODL� VLJ�3� !� ������ \DQJ�
EHUDUWL�EDKZD�WLGDN�DGD�KXEXQJDQ�DQWDUD�MHQLV�
NHODPLQ�SDVLHQ�&29,'-���GDQ�ODPD�SHUDZD�
WDQ��'DWD�\DQJ�WHUVDML�WLGDN�PHOLEDWNDQ�SDVLHQ�
\DQJ� UXMXN� NH� 56� UXMXNDQ� DWDXSXQ� SDVLHQ�
\DQJ�GLQ\DWDNDQ�PHQLQJJDO�GXQLD��3HQHOLWLDQ�
WHUNDLW� KXEXQJDQ� MHQLV� NHODPLQ� GDQ� ODPD�
SHUDZDWDQ� WHUNDLW� SDVLHQ� &29,'-��� PDVLK�
VHGLNLW�� VHKLQJJD�GLEXWXKNDQ�GDWD�\DQJ� OHELK�
EDQ\DN��5DWD-UDWD�ODPD�KDUL�SHUDZDWDQ�GL�EH�
EHUDSD� SHQHOLWLDQ� GL� &LQD� \DLWX� ��� -��� KDUL�
�*XDQ��:� HW� DO��� �������0HVNLSXQ� GHPLNLDQ�
ODPD� SHUDZDWDQ� SDVLHQ� &29,'-��� GL�
SHQJDUXKL�ROHK�EHUEDJDL�PDFDP�IDNWRU�DQWDUD�
ODLQ� �� ZDNWX� WHUSDSDU� YLUXV� &29,'-����
MXPODK�ORDG�YLUXV�\DQJ�PDVXN�NH�WXEXK��ZDN�
WX� RQVHW�PDVXN� NH� UXPDK� VDNLW� GDQ� EHUEDJDL�

IDNWRU� \DQJ� PHPSHQJDUXKL� NHDGDDQ� VSHVLILN�
GL�VXDWX�QHJDUD�WHUVHEXW��7KDL��3�HW�DO�������� 

%HUGDVDUNDQ� KDVLO� SHQHOLWLDQ� OHQJWK� RI�
VWD\��JDPEDU�����SDVLHQ�PHQMDODQL�UDZDW�LQDS�
GDODP� UHQWDQJ� ZDNWX� �-��� KDUL�� 3HUMDODQDQ�
SHQ\DNLW�GLPXODL�GHQJDQ�PDVD�LQNXEDVL�\DQJ�
ODPDQ\D� VHNLWDU� �-��� KDUL� �PHGLDQ� �� KDUL���
3HQHOXVXUDQ� UHNDP�PHGLV� SDVLHQ� &29,'-���
JHMDOD� SDOLQJ� XPXP� &29,'-��� DGDODK�
GHPDP��EDWXN�NHULQJ��GDQ�EDGDQ�OHPDV�.HOX�
KDQ�ODLQ�\DQJ�GLDODPL�SDVLHQ�DQWDUD�ODLQ�VHVDN�
QDIDV�� VDNLW� WHQJJRURNDQ�� SLOHN�� QDIVX�PDNDQ�
EHUNXUDQJ�� GLDUH�� KLQJJD� EHUNXUDQJQ\D� VHQ�
VDVL�SHQFLXPDQ�GDQ�SHUDVD��3DGD�PDVD�LQLODK�
OHXNRVLW�GDQ�OLPIRVLW�PDVLK�QRUPDO�DWDX�VHGL�
NLW�PHQXUXQ�GDQ�SDVLHQ�WLGDN�EHUJHMDOD��3DGD�
IDVH�EHULNXWQ\D��JHMDOD�DZDO���YLUXV�PHQ\HEDU�
PHODOXL� DOLUDQ� GDUDK�� GLGXJD� WHUXWDPD� SDGD�
MDULQJDQ� \DQJ� PHQJHNVSUHVL� $&(�� VHSHUWL�
SDUX-SDUX�� VDOXUDQ� FHUQD� GDQ� MDQWXQJ��*HMDOD�
SDGD� IDVH� LQL� XPXPQ\D� ULQJDQ�� 6HUDQJDQ�
NHGXD�WHUMDGL�HPSDW�KLQJJD�WXMXK�KDUL�VHWHODK�
WLPEXO�JHMDOD�DZDO��3DGD�VDDW�LQL�SDVLHQ�PDVLK�
GHPDP�GDQ�PXODL�VHVDN��OHVL�GL�SDUX�PHPEX�
UXN�� OLPIRVLW� PHQXUXQ�� 3HQDQGD� LQIODPDVL�
PXODL� PHQLQJNDW� GDQ� PXODL� WHUMDGL�
KLSHUNRDJXODVL�� -LND� GDN� WHUDWDVL�� IDVH� VHODQ�
MXWQ\D� LQIODPDVL�PDNLQ� WDN� WHUNRQWURO�� WHUMDGL�
EDGDL� F\WRNLQH� \DQJ� PHQJDNLEDWNDQ� $5'6��
VHSVLV�� GDQ� NRPSOLNDVL� ODLQQ\D� �+XDQJ��&�HW�
DO����������*XDQ�:-�HW�DO���������&KHQ�-�HW�DO��
�������:DQJ�'��HW�DO����������2OHK�NDUHQD�LWX��
SDVLHQ� \DQJ� PHPXWXVNDQ� XQWXN� PHQMDODQL�
LVRODVL� PDQGLUL� GLKLPEDX� XQWXN� VHJHUD�
PHODSRUNDQ� NRQGLVLQ\D� MLND� WHUMDGL� SHU�
EXUXNDQ��� 

%HUGDVDUNDQ�GDWD� WHUGDSDW�/26�����KDUL��
SDVLHQ�\DQJ�SHUDZDWDQ�����KDUL�DGDODK�SDVLHQ�
\DQJ�PHPLOLK� XQWXN� LVRODVL�PDQGLUL� GLUXPDK�
DWDX�SDVLHQ�\DQJ�WLGDN�PHQJDODPL��JHMDOD�VH�
GDQJ�DWDX�SDUDK��GDQ�GLODQMXWNDQ�XQWXN�UDZDW�
MDODQ�SDGD�VDDW�VHOHVDL�PHQMDODQL�LVRODVL�PDQ�
GLUL����KDUL��3DVLHQ�\DQJ�PHQLQJJDO�GDQ�UXMXN�
WLGDN�GLPDVXNDQ�GDODP�JUDILN�/26� 

3DGD� SDVLHQ� WHUVHEXW� GLDWDV� GLGDSDWNDQ�
SHQLQJNDWDQ� VHO� 7� &'���+/$-'5�� �VHO� 7�
WHUDN�YDVL���WHUXWDPD�VHO�7�&'��SDGD�KDUL�NH��
-���6HODLQ�LWX�GLGDSDWNDQ�SHQLQJNDWDQ�DQ�ERG\�
VHFUHWLQJ� FHOOV� �$6&V�� GDQ� VHO� 7� KHOSHU� IR�
OLNXOHU�GL�GDUDK�SDGD�KDUL�NH-���WLJD�KDUL�VHEH�
OXP� UHVROXVL� JHMDOD�� 3HQLQJNDWDQ� ,J0�,J*�
6$56-&R9-�� VHFDUD� SURJUHVLI� MXJD�
GLWHPXNDQ� GDUL� KDUL� NH-�� KLQJJD� KDUL� NH-����
3HUXEDKDQ�LPXQRORJL� WHUVHEXW�EHUWDKDQ�KLQJ�
JD���KDUL�VHWHODK�JHMDOD�EHUHVROXVL��'LWHPXNDQ�
SXOD�SHQXUXQDQ�PRQRVLW�&'���&'���� 
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GLEDQGLQJNDQ�NRQWURO�VHKDW��6HO�QDWXUDO�NLOOHU�
�1.��+/$-'5�&'�-&'����\DQJ�WHUDN�YDVL�
GDQ� PRQRF\WH� FKHPRD� UDFWDQW� SURWHLQ-��
�0&3-��� &&/��� MXJD� GLWHPXNDQ� PHQXUXQ��
QDPXQ� NDGDUQ\D� VDPD�GHQJDQ� NRQWURO� VHKDW��
3DGD� SDVLHQ� GHQJDQ� PDQLIHVWDVL� &29,'-���
\DQJ� WLGDN� EHUDW� LQL� GDN� GLWHPXNDQ� SHQLQJ�
NDWDQ�NHPRNLQ�GDQ�VLWRNLQ�SURLQ�DPDVL��PHV�
NLSXQ�SDGD�VDDW�EHUJHMDOD��&KDL�+�������� 

3DGD� NRQGLVL� SDVLHQ� EHUDW� �!��� KDUL��
3HQHOLWDQ� GL� &LQD� PHQGDSDWNDQ� KLWXQJ� OLP�
IRVLW� \DQJ� OHELK� UHQGDK�� OHXNRVLW� GDQ� UDVLR�
QHXWUR� O-OLPIRVLW� \DQJ� OHELK� QJJL�� VHUWD� SHU�
VHQWDVH� PRQRVLW�� HRVLQRILO�� GDQ� EDVRILO� \DQJ�
OHELK�UHQGDK�SDGD�NDVXV�&29,'-���\DQJ�EH�
UDW�� 6LWRNLQ� SURLQ� DPDVL� \DLWX� 71)-Į�� ,/-��
GDQ�,/-��VHUWD�,/-��GDQ�SHQDQGD�LQIHNVL�VHSHU�
SURNDOVLWRQLQ�� IHUUL� Q� GDQ� &-UHDFWLYH� SURWHLQ�
MXJD�GLGDSDWNDQ�OHELK�QJJL�SDGD�NDVXV�GHQJDQ�
NOLQLV� EHUDW�� 6HO�7� KHOSHU��7� VXSUHVRU�� GDQ�7�
UHJXODWRU� GLWHPXNDQ� PHQXUXQ� SDGD� SDVLHQ�
&29,'-���GHQJDQ�NDGDU�7�KHOSHU�GDQ�7�UHJ�
XODWRU� \DQJ� OHELK� UHQGDK� SDGD� NDVXV� EHUDW�
�4LQ�&��HW�DO���������/DSRUDQ�NDVXV�ODLQ�SDGD�
SDVLHQ� &29,'-��� GHQJDQ� $5'6� MXJD�
PHQXQMXNNDQ�SHQXUXQDQ� OLPIRVLW�7�&'��GDQ�
&'���/LPIRVLW�&'��GDQ�&'��WHUVHEXW�EHUDGD�
GDODP� VWDWXV� KLSHUDNWLYDVL� \DQJ� GLWDQGDL�
GHQJDQ� WLQJJLQ\D� SURSRUVL� IUDNVL� +/$-
'5�&'����� /LPIRVLW� 7� &'�� GLGDSDWNDQ�
PHQJDQGXQJ� JUDQXOD� VLWRWRNVLN� GDODP� NRQ�
VHQWUDVL� QJJL� ������� SRVL� I� SHUIRULQ�� ������
SRVLWLI�JUDQXOLVLQ��GDQ�������SRVLWI�JUDQXOLVLQ�
GDQ�SHUIRULQ���6HODLQ�LWX�GLWHPXNDQ�SXOD�SHQ�
LQJNDWDQ�NRQVHQWUDVL�7K���&&5���\DQJ�SUR�
LQ� DPDVL� �;X� =� HW� DO�� ������� $5'6� �DFXWH�
UHVSLUDWRU\� GLVWUHVV� V\QGURPH�� PHUXSDNDQ�
SHQ\HEDE� XWDPD� NHPDWLDQ� SDGD� SDVLHQ�
&29,'-����3HQ\HEDE�WHUMDGLQ\D�$5'6�SDGD�
LQIHNVL� 6$56-&R9-�� DGDODK� EDGDL� F\WRNLQH��
\DLWX� UHVSRQV� LQIODPDVL� VLVWHPLN� \DQJ� GDN�
WHUNRQWURO� DNLEDW� SHOHSDVDQ� F\WRNLQH� SURLQ�
IODPDVL� GDODP� MXPODK� EHVDU� �� ,)1-Į�� ,)1-Ȗ��
,/-�ȕ�� ,/-��� ,/-��� ,/-��� ,/-��� ,/-���� ,/-����
,/-����71)-Į��GDQ�7*)ȕ��VHUWD�NHPRNLQ�GD�
ODP� MXPODK� EHVDU� �&&/��� &&/��� &&/���
&;&/���&;&/���GDQ�&;&/�����+XDQJ�&�HW�
DO�� ����� �� /L� ;� HW� DO�� ������� *UDQXORF\WH-
FRORQ\�VLPXODWLQJ�IDFWRU��LQWHUIHURQ-Ȗ-�LQGXFL�
EOH� SURWHLQ� ���� PRQRF\WH� FKHPRDWWUDFWDQW�
SURWHLQ����GDQ�PDFURSKDJH�LQIODPPDWRU\�SUR�
WHLQ� �� DOSKD� MXJD� GLGDSDWNDQ� SHQLQJNDWDQ��
5HVSRQV� LPXQ�\DQJ�EHUOHELKDQ� LQL�GDSDW�PH�
Q\HEDENDQ� NHUXVDNDQ� SDUX� GDQ� ILEURVLV� VH�
KLQJJD� WHUMDGL� GLVDELOLWDV� IXQJVLRQDO� �:X� =��
�������/L�;�HW�DO������� 

%HUGDVDUNDQ� WDEOH� �GLNHWDKXL� WHUGDSDW�
���� ������ SDVLHQ� SULD� GHQJDQ� FOLQLFDO� RXW�
FRPH� VHPEXK�� VHGDQJNDQ� ���� ������ SDVLHQ�
ZDQLWD� OHELK� VHGLNLW� WLQJNDW� NHVHPEXKDQ�
GLEDQGLQJNDQ� GHQJDQ� SDVLHQ� SULD�� $GDQ\D�
QLODL� VLJ�3� !� ����� DQWDUD� SDVLHQ� SULD� GDQ�
ZDQLWD� PHQ\DWDNDQ� EDKZD� WLQJNDW� NHVHP�
EXKDQ� WLGDN� GLSHQJDUXKL� ROHK� MHQLV� NHODPLQ��
1LODL� VLJ�3� WHUNDLW� XPXU�SDVLHQ�GHQJDQ�FOLQL�
FDO� RXWFRPH� EHUQLODL���S� ���������+DO� LQL� GL�
DUWLNDQ� EDKZD� WHUGDSDW� NRUHODVL� �KXEXQJDQ��
WLQJNDW� NHVHPEXKDQ� GHQJDQ� XPXU� SDVLHQ�
&29,'-���� 6HPDNLQ� PHQLQJNDW� XVLD� SDVLHQ�
PDND� WLQJNDW� NHPDWLDQ� \DQJ� WHUMDGL� DNDQ� VH�
PDNLQ�WLQJJL� 

7HUMDGLQ\D� SURVHV� SHQXDDQ� SDGD� ODQVLD�
PHQ\HEDENDQ�SHUXEDKDQ�SDGD� IXQJVL� ILVLROR�
JLV� WXEXK� ODQVLD�� KDO� LQL� PHQMDGLNDQ� ODQVLD�
SRSXODVL� \DQJ� UHQWDQ� GHQJDQ� NRQGLVL�
NHVHKDWDQ� NURQLV�� SHQ\DNLW� VHSHUWL� GLDEHWHV�
GDQ� SHQ\DNLW� NDUGLRYDVNXODU� DWDX� SDUX-SDUX�
WLGDN�KDQ\D�EHULVLNR�OHELK�WLQJJL�WHUNHQD�SHQ�
\DNLW� SDUDK� WHWDSL� MXJD� PHQLQJNDWNDQ� ULVLNR�
NHPDWLDQ�MLND�WHUMDGL�SHUEXUXNDQ�NHWLND�ODQVLD�
WHULQIHNVL� &29,'-��� �6DQ\DROX�� $� HW� DO���
������� 3DGD� SHQHOLWLDQ� LQL� WLGDN� GLODNXNDQ�
DQDOLVD� WHUNDLW� SHQ\DNLW� SHQ\HUWD� \DQJ� GL�
GHULWD� ROHK� SDVLHQ� ODQVLD� \DQJ� WHUNRQILUPDVL�
&29,'-����%HOXP�DGD�GDWD�\DQJ�FXNXS�XQ�
WXN� PHQXQMXNNDQ� DSDNDK� RUDQJ� GHQJDQ� GLD�
EHWHV� GDQ� KLSHUWHQVL� OHELK� EHUSRWHQVL� XQWXN�
WHULQIHNVL� &29,'-��� GDUL� SDGD� SRSXODVL�
XPXP�� DNDQ� WHWDSL� PDVDODK� XWDPD� \DQJ�
GLKDGDSL� ROHK� SHQGHULWD� GLDEHWHV� GDQ�
KLSHUWHQVL� DGDODK� PDVDODK� KDVLO� DNKLU� \DQJ�
EHUSRWHQVL� PHQJDODPL� SHUEXUXNDQ� NRQGLVL��
EXNDQ�SHOXDQJ�\DQJ�OHELK�EHVDU�XQWXN�WHUWXODU�
YLUXV�PHODLQNDQ� NRQGLVL� \DQJ� DNDQ�PHPSHU�
EXUXN� NHDGDDQ� NOLQLV� SDVLHQ� �=DNL�� 1�HW� DO���
������ 
7LQJJLQ\D� WLQJNDW� NHPDWLDQ� &RURQDYLUXV� LQL�
GLDNLEDWNDQ�ROHK�EHEHUDSD�IDNWRU��\DLWX�IDNWRU�
LQGLYLGX�GDQ�IDNWRU�GDUL�OXDU�LQGLYLGX��)DNWRU�
LQGLYLGX� PHOLSXWL� XVLD�� 6HFDUD� ELRORJLV�
SHQGXGXN�ODQVLD�DNDQ�PHQJDODPL�SURVHV�SHQ�
XDDQ�\DQJ�GLWDQGDL�GHQJDQ�PHQXUXQQ\D�GD\D�
WDKDQ�ILVLN��+DO�LQL�GDSDW�PHQ\HEDENDQ�WXEXK�
OHELK�UHQWDQ�WHUKDGDS�SHQ\DNLW�WHUWHQWX��6HSD�
UXK� ODQVLD� ,QGRQHVLD� PHQJDODPL� NHOXKDQ�
NHVHKDWDQ� GDQ� SHUVHQWDVHQ\D� VHPDNLQ�
PHQLQJNDW�VHLULQJ�EHUWDPEDKQ\D�XPXU�ODQVLD���
,QGRQHVLD� GDWD� \DQJ� WHUFDWDW� VHEDQ\DN� ����
NRUEDQ�PHQLQJJDO�EHUXVLD�OHELK�GDUL����WDKXQ��
6HPHQWDUD� ���� ODLQQ\D� WHUGDSDW� GL� UHQWDQJ�
XPXU� ��-��� WDKXQ� �%UDPDVWD�� 'DQG\� %D\X���
������ 
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3DGD� 7DEHO� �� WHUOLKDW� EDKZD� MXPODK� NHVHP�
EXKDQ� �� ��� KDUL� OHELK� WLQJJL� DQJND� NHMDGLDQ�
GHQJDQ� PHQJJXQDNDQ� DQWLYLUDO� IDYLSLUDYLU��
1LODL�WHUVHEXW�WLGDN�GDSDW�GLEDQGLQJNDQ�NDUH�
QD� VDPSOH� DWDX� SDVLHQ� \DQJ� PHQJJXQDNDQ�
IDYLSLUDYLU�PDVLK�VHGLNLW��+DO�LQL�GLNDUHQDNDQ�
IDYLSLUDYLU� �$YLJDQ��� EDUX� WHUVHGLD�
SHQJJXQDDQQ\D�GL�56�;�%DOL�SDGD�EXODQ�1R�
YHPEHU�������5HMLPHQ�GRVLV�\DQJ�GLJXQDNDQ�
SDGD� SHQHOLWLDQ� LQL� DGDODK�� ��� IDYLSLUDYLU��
������PJ� GXD� NDOL� VHKDUL� SDGD� KDUL� SHUWDPD�
GLODQMXWNDQ�����PJ�GXD�NDOL�VHKDUL�PXODL�KDUL�
NHGXD�VDPSDL�WHUDSL�GLKHQWLNDQ��KDUL�NH-��� 

%HUGDVDUNDQ�PHWD-DQDOLVLV�6KUHVWKD�HW�DO��
�����GDQ�8GZDGLD�HW� DO� ����� WHUNDLW�PDFDP�
DQWLYLUXV� \DQJ� GLJXQDNDQ� SDGD� SDVLHQ�
&29,'-���FOLQLFDO� RXWFRPH� \DQJ� GLKDVLONDQ�
GHQJDQ� SHQJJXQDDQ� IDYLSLUDYLU� OHELK� FHSDW�
PHQXQMXNDQ� SHUEDLNDQ� \DQJ� VLJQLILFDQW�
GLEDQGLQJNDQ�GHQJDQ�JURXS�SDVLHQ�\DQJ�WLGDN�
PHQJJXQDNDQ�IDYLSLUDYLU� 

+LGURNVLNORURNXLQ� PHUXSDNDQ� REDW� DQWL�
PDODULD�\DQJ�PHPLOLNL�HIHN�DQWLYLUXV�GHQJDQ�
PHNDQLVPH� NHUMD� DONDOLQLVDVL� IDJROLVRVRP�
\DQJ� PHQJKDPEDW� WDKDSDQ� UHSOLNDVL� YLUXV�
GHQJDQ� FDUD� EHULQWHUDNVL� GHQJDQ� UHVHSWRU� YL�
UXV�GDQ�PHPLOLNL� HIHN� LPXQRPRGXODWRU�\DQJ�
EHUNRQWULEXVL� SDGD� UHVSRQ� DQWLLQIODPDVL�� +L�
GURVLNORURNXLQ� HIHNWLI� PHQFHJDK� SHQ\HEDUDQ�
FRURQDYLUXV-6$56�GHQJDQ�PHQJKDODQJL�SURV�
HV� JO\FRV\ODVH� UHVHSWRU� VHOXOHU� PHQMDGL�
$&(�� �8GZDGLD� HW� DO� ������� GDQ� SHQJKDP�
EDWDQ�SHPEHQWXNDQ�DVDP�VDOLVLODW�\DQJ�PHUX�
SDNDQ� NRPSRQHQ� UHVHSWRU� 6$56-&R9� GDQ�
RUWKRP\[RYLUXV� �6DYDULQR� HW� DO�� ������� +DO�
LQL� EHUEHGD� GHQJDQ� RVHOWDPLYLU� GDQ� IDYLSL�
UDYLU��2VHOWDPLYLU�EHNHUMD�GHQJDQ�PHQJKDP�
EDW� SHPEHQWXNDQ� HQ]LP� QHXUDPLQLGDVH� SDGD�
DNKLU� UHSOLNDVL� YLUXV� VHKLQJJD� YLUXV� 6$56�
WLGDN�EHUNHPEDQJ�SDGD�LQDQJ�\DQJ�WHULQIHNVL��
)DYLSLUDYLU� EHNHUMD� VHFDUD� LQWUDVHOXOHU�PHQJ�
KDPEDW� SHPEHQWXNDQ� 51$� FRURQDYLUXV� VH�
KLQJJD� WLGDN� WHUMDGL� LQYDVL� SDGD� VHO� WXEXK�
LQDQJ�� 2OHK� NDUHQD� SHUEHGDDQ� PHNDQLVPH�
NHUMD�DQWDUD�MHQLV�DQWLYLUDO�WHUVHEXW�PDND�ODPD�
SHUDZDWDQ�SDGD�SDVLHQ�FRYLG�GDSDW�EHUYDULDVL��
+LGURVLNORURNXLQ� GHQJDQ� KDVLO� SDOLQJ� NHFLO�
XQWXN�ODPD�SHUDZDWDQ������KDUL�� 

(IHN� VDPSLQJ� \DQJ� WHUDPDWL� VHSDQMDQJ�
SHPDNDLDQ�KLGURNVLNORURNXLQ�DGDODK�UDVD�WLG�
DN� Q\DPDQ� GL� SHUXW�� +DO� LQL� VHVXDL� GHQJDQ�
KDVLO� SHQHOLWLDQ� \DQJ�PHQJDWDNDQ�� PD\RULWDV�
HIHN� VDPSLQJ� GDUL� KLGURVLNORURNXLQ� DGDODK�
UDVD�WLGDN�Q\DPDQ�GL�SHUXW��'HYDX[�&$�HW�DO��
����� ��&KHQ�-�HW�DO�� ����� ��=KRQJKXD� -LH�HW�
DO�� ������ �WDEHO� ���� 3DGD� EHEHUDSD� OLWHUDWXUH�

PHQJDWDNDQ� SHQJJXQDDQ� KLGURVLNORURNXLQ�
NRQWUDLQGLNDVL� GHQJDQ� TXLQRORQHV�� PDFUR�
OLGHV�� RQGDQVHWURQ�� GDQ�DQWLDUUK\WKPLF�� DQWL�
GHSUHVVDQW�� DQG�DQWLSV\FKRWLF� �=KRQJKXD� -LH�
HW� DO�� ������ � NDUHQD� GDSDW� PHPSHUSDQMDQJ�
LQWHUYDO� JHORPEDQJ� 47� \DQJ� GDSDW� PH�
Q\HEDENDQ�SDVLHQ�PHQJDODPL�EUDGLNDUGL�� 

3HUQ\DWDDQ�LQL�DJDN�EHUWHQWDQJDQ�GHQJDQ�
SURWRNRO� WHUDSL� &29,'-��� \DQJ� GLGDODPQ\D�
WHUGDSDW�OHYRIOR[DFLQ�LQIXV�VHEDJDL�WHUDSL�DQ�
WLELRWLN� \DQJ� GL� VDUDQNDQ� ROHK� 3'3,�
�3HUKLPSXQDQ� 'RNWHU� 3DUX� ,QGRQHVLD��� 2OHK�
NDUHQD� LWX� SHPLOLKDQ� SDVLHQ� \DQJ� GDSDW�
PHQJJXQDNDQ� KLGURNVLNORURNXLQ� DGDODK�
SDVLHQ-SDVLHQ�GHQJDQ�NRQGLVL� NOLQLV�SHQ\DNLW�
SHQ\HUWD� �'0�� +7� GDQ� +HDUW� GLVHDVH�� WHU�
NRQWURO� VHKLQJJD� WLGDN� PHQLPEXONDQ�
NHPXQJNLQDQ�HIHN�VDPSLQJ�\DQJ�EHUDW� 

3DGD� SHQHOLWLDQ� LQL� MXJD� WHUGDSDW� SHQ�
JREDWDQ� &29,'-��� \DQJ� VDQJDW� EHUVLIDW� VX�
SRUWLI�� DQWDUD� ODLQ� PHPEHULNDQ� RNVLJHQDVL�
SDGD�SDVLHQ�\DQJ�KLSRNVLD��NHNXUDQJDQ�RNVL�
JHQ���LQIXV�FDLUDQ�GDQ�PDNDQDQ�MLND�GHKLGUDVL�
DWDX�WLGDN�ELVD�PDNDQ�SHU�RUDO��YLWDPLQ�GRVLV�
WLQJJL� XQWXN� PHQJXDWNDQ� NHNHEDODQ� WXEXK��
WHUDSL�DQWLYLUXV�GDQ�DQWLELRWLND�XQWXN�PHQJD�
WDVL� LQIHNVL� VHNXQGHU� GDUL� EDNWHUL� ODLQ�� 3HQ�
JREDWDQ� VXSRUWLI� \DQJ� GLEHULNDQ� SDGD�
SHQHOLWLDQ� LQL�EHUXSD�SHQJREDWDQ�\DQJ�VHVXDL�
GHQJDQ�JHMDOD�SDVLHQ�DQWDUD�ODLQ���DQWLHPHWLF��
DQWLSLUHWLN� �SDUDFHWDPRO� LY��� SURELRWLN� WDEOHW��
PXOWLYLWDPLQ�LQWUDYHQD��FHUQHYLW��GDQ�SHU�RUDO�
�YLWDPLQ� &��� NLGQH\� SURWHFWRU� �DFHW\OVLVWHLQ�
LQIXV���REDW�EDWXN��GDQ�GHQJDQ�DWDX�WDQSD�REDW
-REDWDQ�UXWLQ�SDVLHQ��RZQHG���6HODLQ� LWX�SHQ�
GHULWD� &29,'-��� MXJD� GLEHULNDQ� WHUDSL�
PHQJJXQDNDQ� YLWDPLQ� '� VHUWD� (� XQWXN�
PHQLQJNDWNDQ�LPXQLWDV�� 

9LWDPLQ� '� GDQ� YLWDPLQ� (� PHUXSDNDQ�
LPXQRPRGXODWRU�� ,PXQRPRGXODWRU� DGDODK�
VHQ\DZD� \DQJ� PDPSX� EHULQWHUDNVL� GHQJDQ�
VLVWHP� LPXQ� VHKLQJJD� GDSDW� PHQDLNNDQ�
�LPXQRVWLPXODWRU�� DWDX� PHQHNDQ�
�LPXQRVXSUHVDQ��UHVSRQ�LPXQ��3HQJDUXK�VHQ�
\DZD� WHUWHQWX� XQWXN� PHQDLNNDQ� PDXSXQ�
PHQHNDQ�UHVSRQ�LPXQ�GDSDW�WHUJDQWXQJ�SDGD��
DQWDUD�ODLQ�GRVLV�DWDX�ZDNWX�SHPEHULDQ ��6XD�
WX� SHQHOLWLDQ�PHWD� DQDOLVLV� PHQXQMXNDQ� EDK�
ZD�NDGDU�YLWDPLQ�'�\DQJ�UHQGDK�DNDQ�EHUHVL�
NR� VHVHRUDQJ� WHUNHQD� YLUXV� &29,'-��� GDQ�
GDSDW�PHPSHUEXUXN�NHDGDDQ�NOLQLV�MLND�VXGDK�
WHULQIHNVL� FRYLG-��� �*KDVHPLDQ� HW� DO�� ����� ��
0XQVKL��5�HW�DO������ 

9LWDPLQ� '� EHUSHUDQ� VHEDJDL� DJHQ� \DQJ�
PHQMDJD� LQWHJULWDV� VHO� HSLWHO� VHKLQJJD� GDSDW�
PHOLQGXQJL�VHO�HSLWHO�VDOXUDQ�SHUQDIDVDQ�DWDX�
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DWDXSXQ� VDOXUDQ� SHQFHUQDDQ�� 6DDW� WHUDNWLYD�
VLQ\D�UHVSRQ�LPXQLWDV�SULPHU��YLWDPLQ�'�EHU�
SHUDQ� GDODP� SHQLQJNDWDQ� LPXQLWDV� VHOXOHU�
LQQDWH�PHODOXL�VWLPXODVL�HNVSUHVL�SHSWLGD�DQWL�
PLNURED�� VHSHUWL� FDWKHOLFLGLQ� GDQ� GHIHQVLQV��
PHQGRURQJ� GLIHUHQVLDVL� PRQRVLW� PHQMDGL�
PDNURIDJ� GDQ� GDQ� PHQXUXQNDQ� SURGXNVL�
VLWRNLQ�SUR�LQIODPDVL��9LWDPLQ�'�PDPSX�PH�
PRGXODVL� UHVSRQ� LPXQ� DGDSWLI�� GHQJDQ�
PHQHNDQ� IXQJVL� VHO� 7� KHOSHU� W\SH-�� �7K���
�3ULPD� (�� ����� �� 7DQJ� <� HW� DO�� �������

3HQHNDQDQ� SDGD� VHO�7� LQLODK� �SHQJKDVLO�SUR-
LQIODPPDWRU\�F\WRNLQH��\DQJ�GDSDW�PHQJKDP�
EDW� WHUMDGLQ\D� EDGDL� F\WRNLQH� \DQJ� GDSDW�
PHPSHUSDUDK�SHQGHULWD�&29,'-����7DQJ��<�
HW�DO������ 

%HUEHGD� KDOQ\D� GHQJDQ� YLWDPLQ� '�� YLWD�
PLQ� (� DWDX� Į-WRNRIHURO� EHNHUMDVDPD� GHQJDQ�
VHOHQLXP�EHUWLQGDN�PHODOXL�MDOXU�DQWL-RNVLGDQ�
\DQJ�EHUIXQJVL�PHOLQGXQJL�PHPEUDQ�VHO�GDUL�
SDWRJHQ�\DQJ�DNDQ�PHQJLQIHNVL�GDQ�PHQMDJD�
SHUPHDELOLWDV�PHPEUDQ��3HUDQ�YLWDPLQ�(�VDDW�
WHUDNWLYDVLQ\D� VLVWHP� LPXQLWDV� SULPHU� \DQJ�
WLGDN� NDODK� SHQWLQJ� \DLWX� PHQLQJNDWNDQ�
SURGXNVL� ,/-���PHPSHUWDKDQ�GDQ�PHQLQJNDW�
NDQ� DNWLYDVL� VHO� 1.�� GDQ� PHQXUXQNDQ�
SURGXNVL� SURVWDJODQGLQ�(�� \DQJ� VHFDUD� WLGDN�
ODQJVXQJ� GDSDW� PHOLQGXQJL� IXQJVLRQDO� GDUL�
VHO�7��3ULPD��(�������� 

7DEHO� �� PHQXQMXNDQ� FOLQLFDO� RXWFRPH�
SDGD� PDVLQJ-PDVLQJ� SHQJJXQDDQ� DQWLYLUXV��
&OLQLFDO� RXWFRPH� SDGD� IDYLSLUDYLU� PHP�
EHULNDQ� DQJND� NHPDWLDQ� WHUWLQJJL� GDUL� VHWLDS�
JURXS��1DPXQ��KDO�LQL�WLGDN�GDSDW�GLEDQGLQJ�
NDQ� VHFDUD� VWDWLVWLN� NDUHQD� MXPODK� VDPSOH�
SHQJJXQD� PDVLQJ-PDVLQJ� DQWLYLUXV� EHUEHGD��
'LVWULEXVL� DQWLYLUXV� \DQJ� DGD� GL� ,QGRQHVLD�
PHQMDGL�IDNWRU�SHQWLQJ�WHUNDLW�SHQJJXQDDQQ\D�
VHFDUD� NOLQLV� SDGD� SDVLHQ�� 0DND� GDSDW�
GLNDWDNDQ� EDKZD� SHQJJXQDDQ� KLGURNVL�
NORURNXLQ� PHUXSDNDQ� DQWLYLUXV� DZDO� \DQJ�
GLVHWXMXL� ROHK� SHUKLPSXQDQ� GRNWHU� SDUX��
NHPXGLDQ� PXQFXO� JHQHUDVL� RVHOWDPLYLU�� GDQ�
IDYLSLUDYLU�� 6DPSDL� VDDW� SHQHOLWLDQ� LQL� EH�
UDNKLU�� PDVLK� GLWHOLWL� SHQJHPEDQJDQ� REDW�
\DQJ�WHUEDLN�XQWXN�SHQDQJDQDQ�&29,'-���GL�
GXQLD� 

�3DGD� KDVLO� SHQHOLWLDQ� VDDW� LQL� �WDEOHO� ���
PHQXQMXNDQ� JURXS� \DQJ� PHQJJXQDNDQ� IDYL�
SLUDYLU� WDEOHW�PHQJDODPL� HIHN� VDPSLQJ� OHELK�
NHFLO� GLEDQGLQJNDQ� GHQJDQ� JURXS� KLGURVL�
NORURNXLQ� GDQ� RVHOWDPLYLU�� 7RWDO� VNRU� HIHN�
VDPSLQJ�\DQJ�GGLGDSDWNDQ�\DLWX����SUREDEOH��
GLPDQD� NHPXQJNLQDQ� EHVDU� UDVD� WLGDN� Q\D�
PDQ� GL� SHUXW� PHUXSDNDQ� HIHN� VDPSLQJ� GDUL�
REDW� \DQJ� GLFXULJDL�� 'DWD� WHUVHEXW� GLSHUNXDW�

ROHK� .KDPLV� HW� DO� ����� \DQJ� PHQJDWDNDQ�
SHQJJXQDDQ� IDYLSLUDYLU� WDEOHW� SDGD� SDVLHQ�
WHUFRQILUPDVL�&29,'-���WLGDN�PHPLOLNL�HIHN�
VLJQLILNDQ�\DQJ�GDSDW�PHPEDKD\DNDQ�NHVHOD�
PDWDQ�SDVLHQ��WHUPDVXN�KLSHUXULVHPLD��DEQRU�
PDOLWDV�HQ]LP�OLYHU�DWDX�SHUSDQMDQJDQ�JHORP�
EDQJ�47� 

(IHN� VDPSLQJ� WHUNDLW� UDVD� WLGDN� Q\DPDQ�
GL�SHUXW�SDOLQJ�WLQJJL�GLVHEDENDQ�ROHK�DQWLYL�
UXV�\DLWX�WHUMDGL�SDGD�KLGURNVLNORURNXLQ��WDEHO�
���� (IHN� VDPSLQJ� LQL� XPXPQ\D� WHUMDGL� �-��
KDUL� VHWHODK� PHQJNRQVXPVL� KLGURNVL�
NORURNXLQ�� DNDQ� WHWDSL� JHMDOD� NOLQLV� \DQJ�
GLWLPEXONDQ� ROHK� &29,'-��� VDODK� VDWXQ\D�
DGDODK� UDVD� PXDO� �VDDW� PHUHND� 056��� 2OHK�
NDUHQD�LWX�SHQHOLWL�PHQLODL�(62�WLGDN�Q\DPDQ�
GL�SHUXW�EHEHUDSD�VHWHODK�PHQJNRQVXPVL�DQWL�
YLUXV� \DQJ� GLFXULJDL�� EDKNDQ� (62� WHUVHEXW�
PDVLK� GLUDVDNDQ� VHWHODK� SDVLHQ� DNDQ� GLV�
FKDUJH��.56���+DO�WHUVHEXW�GLNDUHQDNDQ�ZDN�
WX� HOLPLQDVL� GDODP� WXEXK� KLGURNVLNORURNXLQ�
PHQFDSDL� ��� KDUL� �7KHYDUDMD� ,�HW� DO�� ����� ��
7HWW�6(���������/HPLWUH�)�HW�DO������� 

+DO�VHUXSD�WHUMDGL�SDGD�SHQJJXQDDQ�DQWL�
YLUXV� RVHOWDPLYLU�� ���� SDVLHQ� PHQJHOXKNDQ�
WLGDN�Q\DPDQ�GL�EDJLDQ�SHUXW�GDQ�PHQ\HEDE�
NDQ�SDVLHQ�PHUDVD�NHKLODQJDQ�QDSVX�PDNDQQ�
\D��%HUEHGD�GHQJDQ�KLGURNVLNORURNXLQ�ZDNWX�
HOLPLQDVL� \DQJ� GLEXWXKNDQ� RVHOWDPLYLU� OHELK�
VLQJNDW�\DLWX�VHNLWDU���-���MDP��/HPLWUH�)�HW�
DO������� ��0XOOD�+�HW�DO���������2OHK�NDUHQD�
LWX� SDVLHQ� \DQJ� PHQJJXQDNDQ� RVHOWDPLYLU�
VDDW�GLVFKDUJH� �.56�� WLGDN�GLWHPXNDQ�JHMDOD�
VLVD�HIHN�VDPSLQJ�\DQJ�GLUDVDNDQ�VHSHUWL�KDO�
Q\D�SDGD�KLGURNVLNORURNXLQ� 

3DGD� SHQHOLWLDQ� LQL� MXJD� GLGDSDWNDQ� HIHN�
VDPSLQJ�REDW�IDYLSLUDYLU�EHUXSD�NXOLW�EHUVLVLN�
�NHULQJ��SDGD�VDWX�RUDQJ�SDVLHQ��.HMDGLDQ�LQL�
PHQGDSDWNDQ� VNRU� 1DUDQMR� �� �GRXEWIXO���
GLNDUHQDNDQ� EHUGDVDUNDQ� OLWHUDWXUH� \DQJ� DGD�
WHUNDLW�NHPXQJNLQDQ�HIHN�VDPSLQJ�IDYLSLUDYLU�
VDQJDW�GLWHPXNDQ�DGDQ\D�PDVDODK�WHUNDLW�NX�
OLW� EHUVLVLN� �[HURWLV� FXWLV��� &337� �FDWDWDQ�
SHUNHPEDQJDQ� SDVLHQ� WHULQWHJUDVL�� SDVLHQ�
WHUVHEXW� WLGDN� GLWHPXNDQ� DVVHVWPHQW� EHUXSD�
HF]HPD�DWDXSXQ�SUXULWLV�GDUL�GRNWHU�\DQJ�EHU�
VDQJNXWDQ� GDQ� SHQDQJDQDQ� PDVDODK� NXOLW�
SDVLHQ� WHUVHEXW� GLEHULNDQ� ORWLRQ� �SV\LRJHO���
XQWXN� PHQJDWDVL� NXOLWQ\D� \DQJ� EHUVLVLN�
�NHULQJ� WHUNHOXSDV��� .HDGDDQ� SDVLHQ� \DQJ�
GHPLNLDQ� GLPXQJNLQNDQ� PHUXSDNDQ� VDODK�
VDWX�PDQLIHVWDVL�NOLQLV�GDUL�LQIHNVL�&29,'-���
DQWDUD�ODLQ���OHVL�HU\WKHPDWRXV��UDVK�GDQ�XUWL�
FDULD��)DWHPHK�6DPHQL�HW�DO��������� 

3HUEHGDDQ� HIHN� VDPSLQJ� \DQJ� GLDODPL�
SDVLHQ�GDSDW�GLVHEDENDQ�ROHK�EHEHUDSD�IDNWRU�� 
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\DLWX� XVLD�� REDW�� DGDQ\D� SHQ\DNLW� SHQ\HUWD��
GDQ� JHQHWLN�� 3DGD� SDVLHQ� JHULDWULN�� NRQGLVL�
PHWDEROLVPH� WXEXK� VXGDK� PHQXUXQ� \DQJ�
GLVHEDENDQ�ROHK�SHQXUXQDQ�IXQJVL�RUJDQ����-
����� 

)DNWRU� REDW� \DLWX� VLIDW� GDQ� SRWHQVL� REDW�
XQWXN� PHQLPEXONDQ� HIHN� VDPSLQJ� VHSHUWL�
SHPLOLKDQ� REDW�� MDQJND� ZDNWX� SHQJJXQDDQ�
REDW��GDQ�DGDQ\D�LQWHUDNVL�DQWDU�REDW��0DVLQJ
-PDVLQJ� REDW� PHPLOLNL� PHNDQLVPH� GDQ� WHP�
SDW� NHUMD� \DQJ� EHUEHGD-EHGD� VHKLQJJD� GDSDW�
PHQLPEXONDQ� HIHN� VDPSLQJ� \DQJ� EHUEHGD�
�$ORPDU�0-�� ������� 7LGDN� NDODK� SHQWLQJQ\D�
GL� SHQHOLWLDQ� LQL� VHPXD� SDVLHQ� WHUNRQILUPDVL�
&29,'-��� PHQJJXQDNDQ� DQWLELRWLN� D]LWKUR�
P\FLQ� GDQD� WDX� GHQJDQ� OHYRIOR[DFLQ��.HGXD�
DQWLELRWLN� WHUVHEXW� GLNHWDKXL� PHPLOLNL� HIHN�
VDPSLQJ� MXJD� EHUXSD� UDVD� WLGDN� Q\DPDQ� GL�
SHUXW�� PXDO� EDKNDQ� PHQ\HEDENDQ� SDVLHQ�
PXQWDK��',+���WK�HGLWLRQ���6HSDQMDQJ�SHQJD�
PDWDQ� &337� �FDWDWDQ� SHUNHPEDQJDQ� SDVLHQ�
WHULQWHJUDVL�� SDVLHQ� &29,'-��� WLGDN�
GLWHPXNDQ� WHUWXOLV� DGDQ\D� HIHN� VDPSLQJ�
VHWHODK� EHEHUDSD� VDDW� SHPEHULDQ� REDW�
OHYRIOR[DFLQ� LQIXV�PDXSXQ� D]LWKURP\FLQ�� ,Q�
WHUDNVL� DQWDU� NHGXD� REDW� WHUVHEXW� GLVHEXWNDQ�
GDODP�EHEHUDSD�SHQHOLWLDQ�\DLWX�SHUSDQMDQJDQ�
JHORPEDQJ�47��5DR�*�HW�DO���������5D\�:$�
HW� DO� ������5D\�:$�HW� DO� ������ DNDQ� WHWDSL�
KDO� WHUVHEXW� WLGDN� WHUMDGL� GDODP� SHQJDPDWDQ�
SHQHOLWLDQ�LQL�� 

(IHN� VDPSLQJ� DQWLYLUDO� \DQJ� WHUDPDWL�
VHSDQMDQJ� SHQHOLWLDQ� LQL� PHUXSDNDQ� HIHN�
VDPSLQJ� \DQJ� PDVLK� ELVD� GLWROHUDQVL� ROHK�
SDVLHQ� WHUNRQILUPDVL� &29,'-���� 6DODK� VDWX�
SHQDQJDQDQ�HIHN�VDPSLQJ�\DQJ�VHULQJ�GLEHUL�
NDQ�SDGD�SDVLHQ�DGDODK�REDW-REDW� VLPWRPDWLV�
VHSHUWL� DQWLHPHWLF� �GRPSHULGRQH� DWDX� RQ�
GDQVHQWURQ��� DQWL� DQDOJHWLN-DQWLSLUHWLN�
�SDUDFHWDPRO��� DQWL� DOHUJL� �GLIHQKLGUDPLQ-
GH[DPHWDVRQ��EDKNDQ� ORWLRQ�XQWXN�PHQJDWDVL�
HIHN� VDPSLQJ� SDGD� NXOLW� \DQJ� WHUMDGL� SDGD�
VDODK� VDWX� SDVLHQ� \DQJ�PHQJJXQDNDQ� IDYLSL�
UDYLU� WDEOHW�� 'DWD� WHUNDLW� HIHN� VDPSLQJ�
SHQJJXQDDQ�DQWLYLUXV�SDGD�SDVLHQ�&29,'-���
PDVLK�SHUOX�SHQJNDMLDQ�OHELK�GDODP��VHKLQJJD�
KDO� WHUVHEXW� PHQMDGL� NHWHUEDWDVDQ� SDGD�
SHQHOLWLDQ�LQL� 

 
.(6,038/$1�'$1�6$5$1 
.HVLPSXODQ 

%HUGDVDUNDQ� KDVLO� SHQHOLWLDQ� \DQJ�
GLGDSDWNDQ��WHUGDSDW�KXEXQJDQ�DQWDUD�FOLQLFDO�
RXWFRPH� �NHVHPEXKDQ� SDVLHQ�� GHQJDQ� XVLD�
SDVLHQ�� VHGDQJNDQ� MHQLV� VRVLRGHPRJUDIL� MHQLV�
NHODPLQ�GDQ�XVLD�WLGDN�PHPSHQJDUXKL� OHQJWK�

RI� VWD\�SDVLHQ�&29,'-����+DVLO�SHQJDPDWDQ�
HIHN� VDPSLQJ� GHQJDQ� DOJRULWPD� 1DUDQMR�
WHUNDLW�SHQJJXQDDQ�REDW�DQWLYLUXV�\DQJ�DGD�GL�
6+'3�PDVXN�SDGD�NDWHJRUL�SUREDEOH��VNRU��-
���GDQ�GRXEWIXO� �VNRU����XQWXN�HIHN� VDPSLQJ�
\DQJ� WHODK� WHULGHQWLILNDVL�EHUGDVDUNDQ�NHMDGL�
DQ�GL�EHEHUDSD�QHJDUD� 

 
6DUDQ� 

3HUOX� DGDQ\D� SHQHOLWLDQ� OHELK� ODQMXW�
WHUNDLW� KXEXQJDQ� HIHN� VDPSLQJ� \DQJ� GLWLP�
EXONDQ� GHQJDQ� DGDQ\D� LQWHUDNVL� REDW� \DQJ�
GLEXNWLNDQ� ROHK� KDVLO� ODERUDWRULXP� SHPHULN�
VDDQ� NDGDU� REDW� GDODP� WXEXK� SDVLHQ� \DQJ�
GLFXULJDL� PHQJDODPL� HIHN� VDPSLQJ� DNLEDW�
SHQJJXQDDQ�REDW�DQWLYLUXV�WHUVHEXW� 

 
.(3867$.$$1 

 
$ORPDU�0-��)DFWRUV�$IIHFWLQJ�7KH�'HYHORS�

PHQW�RI�$GYHUVH�'UXJ�5HDFWLRQV��6DX�
GL� 3KDUPDFHXWLFDO� -RXUQDO�� )HE�
����������-���� 

%320� 5,�� 3HGRPDQ� 0RQLWRULQJ� (IHN�
6DPSLQJ� 2EDW� �0(62�� %DJL� 7HQDJD�
.HVHKDWDQ�� -DNDUWD�� %DGDQ� 320� 5,��
����� 

%UDPDVWD��'DQG\�%D\X�� ��������8SGDWH�9L�
UXV�&RURQD�GL�'XQLD���$SULO����������
.DVXV� GL� ���� 1HJDUD�� �������� 6HP�
EXK�� 0HODOXL� �� KWWSV���
ZZZ�NRPSDV�FRP�WUHQ�UHDG�����
������������������XSGDWH-YLUXV-
FRURQD-�GL-GXQLD-�-DSULO-������-NDVXV
-GL-���-� QHJDUD-������!�� 'LDNVHV�
SDGD����-DQXDUL������� 

&DL� +�� 6H[� GLIIHUHQFH� DQG� VPRNLQJ� SUHGLV�
SRVL� RQ� LQ� SDWLHQWV� ZLWK� &29,'-����
/DQFHW� 5HVSLU� 0HG�� ������ SXEOLVKHG�
RQOLQH�0DUFK�����'2,����������6����
-�������������-;� 

&KHQ�-��4L�7��/LX�/��/LQJ�<��4LDQ�=��/L�7��HW�
DO��&OLQLFDO�SURJUHVVLRQ�RI�SD�HQWV�ZLWK�
&29,'-��� LQ� 6KDQJKDL�� &KLQD�� -� ,Q�
IHFW��������SXEOLVKHG�RQOLQH�0DUFK�����
'2,����������M�MLQI�������������� 

&KHQ-�/LX'�/LX/�/LX3�;X4�;LD/�� HW� DO�� $�
SLORW� VWXG\� RI� K\GUR[\FKORURTXLQH� LQ�
WUHDWPHQW� RI� SDWLHQWV� ZLWK� FRPPRQ�
FRURQDYLUXV�GLVHDVH-����&29,'-�����-�
=KHMLDQJ�8QLY����������������–���GRL��
��������M�LVVQ�����-���������������� 

'HYDX[�&$��5RODLQ�-0��&ROVRQ�3��5DRXOW�'��
1HZ�LQVLJKWV�RQ�WKH�DQWLYLUDO�HIIHFWV�RI�
FKORURTXLQH�DJDLQVW�FRURQDYLUXV��:KDW�
WR� H[SHFW� IRU�&29,'-��"�� ,QW� -�$QWL�
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$QWLPLFURE�$JHQWV�� ������������������� GRL��
��������M��LMDQWLPLFDJ�������������� 

)DWHPHK� 6DPHQL� %DKDUHK� +DMLNKDQL��
6RPD\HK� <DVOLDQLIDUG�0HKGL� *RXGDU�
]L� 3DUYL]� 2ZOLD� 0RKDPPDG� -DYDG�
1DVLUL�6KHUYLQ� 6KRNRXKL� 0DKPRRG�
%DNKWL\DUL�� DQG  0DVRXG� 'DGDVKL��
&29,'-��� DQG� 6NLQ� 0DQLIHVWDWLRQV��
$Q� 2YHUYLHZ� RI� &DVH� 5HSRUWV�&DVH�
6HULHV� DQG� 0HWD-$QDO\VLV� RI� 3UHYD�
OHQFH� 6WXGLHV�� )URQW� 0HG�
�/DXVDQQH�� ������ ��� ������� � 3XE�
OLVKHG� RQOLQH� ����� 2FW�
��� GRL� ��������IPHG������������ 

*KDVHPLDQ�� 5�� 6KDPVLULDQ�� $�� +H\GDUL�� .��
0DOHNDQ��0��0��$NL]DGHK-1DYDHL�� 5��
(EUDKLP]DGHK�� 0�$��-DIDUSXU�� +��
6\DKPLU]DGL��$�5���.KRGDEDQGHK��0���
6H\IDUL��%��HW�DO��7KH�5ROH�RI�9LWDPLQ�
'�LQ�WKH�DJH�RI�&29,'-����$V\VWHPDW�
LF� DQG� 0HWD-DQDO\VLV� $ORQJ� ZLWK� DQ�
(FRORJLFDO� $SSURDFK�PHG5[LR� �����
>&URVV5HW@ 

*UXFKDOOD� 5�� 'UXJ� DOOHUJ\�� -� $OOHUJ\� &OLQ�
,PPXQRO����������6XSSO�����-��� 

*UXFKDOOD�5��8QGHUVWDQGLQJ�GUXJ�DOOHUJLHV�� -�
$OOHUJ\�&OLQ�,PPXQRO����������6XSSO�
����-��� 

*XDQ�:-��1L�=<��+X�<��/LDQJ�:+��2X�&4��
+H�-;��HW�DO��&OLQLFDO�&KDUDFWHULV�FV�RI�
&RURQDYLUXV� 'LVHDVH� ����� LQ� &KLQD��
1HZ� (QJO� -� 0HG�� ������ SXEOLVKHG�
RQOLQH� )HEUXDU\� ���� '2,�� ���������
1(-0RD��������� 

*XDQ��:��HW�DO���������&OLQLFDO�&KDUDFWHULVWLF�
RI�&RURQDYLUXV�'LVHDVH������LQ�&KLQD��
1HZ� (QJODQG� -RXUQDO� RI� 0HGLFLQH��
+DO�� 1(-0RD���������
>GDULQJ@�7HUVHGLD� GDODP� KWWS���
G[�GRL�RUJ���������1(-0RD��������
>'LDNVHV����0DUHW�����@� 

+XDQJ�&��:DQJ�<��/L�;��5HQ�/��=KDR�-��+X�
<�� HW� DO�� &OLQLFDO� IHDWXUHV� RI� SD� HQWV�
LQIHFWHG� ZLWK� ����� QRYHO� FRURQDYLUXV�
LQ� :XKDQ�� &KLQD�� /DQFHW�� ��������
�����������-����� 

+XDQJ�&��:DQJ�<��/L�;��5HQ�/��=KDR�-��+X�
<�� HW� DO�� &OLQLFDO� IHDWXUHV� RI� SD� HQWV�
LQIHFWHG� ZLWK� ����� QRYHO� FRURQDYLUXV�
LQ� :XKDQ�� &KLQD�� /DQFHW�� ��������
�����������-���� 

-DLOORQ� 6�� %HUWKHQHW� .�� *DUODQGD� &� ��������
6H[XDO�'LPRUSKLVP�LQ�,QQDWH�,PPXQL�
W\�� &OLQ� 5HY$OOHUJ\� ,PPXQRO��
'RL���������V����-���-����-[� 

.DUOEHUJ�-��&KRQJ�'6<��/DL�:<<��'R�PHQ�

KDYH� D� KLJKHU� FDVH� IDWDOLW\� UDWH� RI� VH�
YHUH� DFXWH� UHVSLUDWRU\� V\QGURPH� WKDQ�
ZRPHQ� GR"� $P� -� (SLGHPLRO�
������������–��� 

.KDPLV� )�� $O� 1DDEL� +�� $O�� /DZDWL� $�� $P�
EXVDLGL�=��$O�6KDUML�0��$O�%DUZDQL�8��
HW� DO�� 5DPGRPL]HG� &RQWUROOHG� 2SHQ�
/DEHO� 7ULDO� RQ� WKH� 8VH� )DYLSLUDYLU�
FRPELQHG�ZLWK�,QKDOHG�,QWHUIHURQ�EHWD-
�E� LQ�+RVSLWDOL]HG�3DWLHQWV�ZLWK�0RG�
HUDWH� WR� 6HYHUH� &RYLG-��� 3QHXPRQLD��
,QWHUQDWLRQDO�-RXUQDO�RI�,QIHFWLRXV�'LV�
HDVHV������ 

.OHLQ� 6/�� )ODQDJDQ� ./�� 6H[� GLIIHUHQFHV� LQ�
LPPXQH� UHVSRQVHV�� 1DW� 5HY� ,PPXQRO�
�����������–���� 

/DL� &&�� 6KLK� 73��.R�:&�� 7DQJ�+-�� +VXHK�
35��6HYHUH�DFXWH�UHVSLUDWRU\�V\QGURPH�
FRURQDYLUXV� �� �6$56-&R9-��� DQG�
FRURQDYLUXV� GLVHDVH-����� �&29,'-
����� WKH� HSLGHPLF� DQG� WKH� FKDOOHQJHV��
,QW� -� $QWLPLFURE� $JHQWV�� �������
����������� 

/HPDLWUH� )�� /X\W� &�� 5RXOOHW-5HQROHDX� )�� HW�
DO��,PSDFW�RI�([WUDFRUSRUHDO�0HPEUDQH�
2[\JHQDWLRQ� DQG� &RQWLQXRXV� 9HQR�
YHQRXV�+HPRGLDILOWUDWLRQ�RQ� WKH�3KDU�
PDFRNLQHWLFV� RI� 2VHOWDPLYLU� &DUER[�
\ODWH� LQ� &ULWLFDOO\� ,OO� 3DWLHQWV� :LWK�
3DQGHPLF� �+�1��� ,QIOXHQ]D�� 7KHU�
'UXJ� 0RQLW�� �����������-����
>3XE0HG���������@ 

/L�;��*HQJ�0��3HQJ�<��0HQJ�/��/X�6��0R�
OHFXODU�LPPXQH�SDWKRJHQHVLV�DQG�GLDJ�
QRVLV� RI� &29,'-���� -� 3KDUP� $QDO��
������SXEOLVKHG�RQOLQH�0DUFK����'2,��
��������M�MSKD������������� 

0XOOD�+��3HHN�*-��+DUYH\�&��HW�DO��2VHOWDPL�
YLU� 3KDUPDFRNLQHWLFV� LQ� &ULWLFDOO\� ,OO�
$GXOWV�5HFHLYLQJ�([WUDFRUSRUHDO�0HP�
EUDQH� 2[\JHQDWLRQ� 6XSSRUW�� $QDHVWK�
,QWHQVLYH� &DUH�� �������������-���
>3XE0HG���������@ 

0XOWLFHQWHU� FROODERUDWLRQ� JURXS� RI� 'HSDUW�
PHQW� RI� 6FLHQFH� DQG� 7HFKQRORJ\� RI�
*XDQJGRQJ�3URYLQFH�DQG�+HDOWK�&RP�
PLVVLRQ� RI� *XDQJGRQJ� 3URYLQFH� IRU�
FKORURTXLQH� LQ� WKH� WUHDWPHQW� RI� QRYHO�
FRURQDYLUXV� SQHXPRQLD�� ([SHUW� FRQ�
VHQVXV� RQ� FKORURTXLQH� SKRVSKDWH� IRU�
WKH� WUHDWPHQW� RI� QRYHO� FRURQDYLUXV�
SQHXPRQLD�� =KRQJKXD� -LH� +H� +H� +X�
;L� =D� =KL�� ��������������–��� GRL��
��������� FPD�M�LVVQ�����-
����������������� 
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0XQVKL�� 5��� +XVVHLQ��0�+��7RUDLK�� (�$�� (O�
VKD]OL�� 5�0��-DUGDN�� &��� 6XOWDQD��
1��<RXVVHI�� 0�5��� 2PDU�� 0��$WWLD��
$�6��� )DZ]\�� 0�6��� HW� DO�� 9LWDPLQ� '�
LQVXIILFLHQF\�DV�SRWHQWLDO�FXOSULW�LQ�FULW�
LFDO� &29,'-��� SDWLHQWV�� -�� 0HG�� 9L�
URO��������>&URVV5HW@ 

1DUDQMR�� &$�� %XVWR� 8��� 6HOOHUV�� (�0��� 6DQ�
GRU��3���5XL]��,���5REHUW��(�$���HW�DO���$�
0HWKRG�)RU�(VWLPDWLQJ�WKH�3UREDELOLW\�
RG� $GYHUVH� 'UXJ� 5HDFWLRQV�� &OLQLFDO�
3KDUPDFRORJ\� DQG� WKHUDSHXWLFV�� ������
��������-��� 

3ULPD��(���������0HL������*XUX�%HVDU�8,�%D�
KDV�3HQJJXQDDQ�9LWDPLQ�&��'�� GDQ�(�
XQWXN� &RYLG-���� 5HWULHYHG� IURP�
WHNQR�WHPSR�FR�� KWWSV���
WHNQR�WHPSR�FR�UHDG���������JXUX-
EHVDU-XL-EDKDV-SHQJJXQDDQ-YLWDPLQ-F-
G-GDQ-H-XQWXN-FRYLG-������$SULO����� 

4LQ�&��=KRX�/��+X�=��=KDQJ�6��<DQJ�6��7DR�
<�� HW� DO�� '\VUHJXOD� RQ� RI� LPPXQH� UH�
VSRQVH� LQ� SD� HQWV� ZLWK� &29,'-��� LQ�
:XKDQ�� &KLQD�� &OLQ� ,QIHFW� 'LV�� ������
SXEOLVKHG� RQOLQH� 0DUFK� ���� '2,��
���������FLG�FLDD����� 

4LQ�&��=KRX�/��+X�=��=KDQJ�6��<DQJ�6��7DR�
<�� HW� DO�� '\VUHJXOD� RQ� RI� LPPXQH� UH�
VSRQVH� LQ� SDWLHQWV� ZLWK� &29,'-��� LQ�
:XKDQ�� &KLQD�� &OLQ� ,QIHFW� 'LV�� ������
SXEOLVKHG� RQOLQH� 0DUFK� ���� '2,��
���������FLG�FLDD����� 

5DR�*$��0DQQ�-5��6KRDLEL�$��HW�DO��$]LWKUR�
P\FLQ� DQG� OHYRIOR[DFLQ� XVH� DQG� LQ�
FUHDVHG� ULVN�RI�FDUGLDF�DUUK\WKPLD�DQG�
GHDWK��$QQ�)DP�0HG����������������-
����� GRL�� ��������DIP������>3XE0HG�
��������@ 

5D\�:$��*ULIILQ�05��8VH�RI�0HGLFDLG�GDWD�
IRU�SKDUPDFRHSLGHPLRORJ\��$P�-�(SL�
GHPLRO�����������������-����>3XE0HG�
�������@ 

5D\�:$��0XUUD\�.7��+DOO�.��HW�DO��$]LWKUR�
P\FLQ� DQG� WKH� ULVN� RI� FDUGLRYDVFXODU�
GHDWK�� 1� (QJO� -� 0HG�� ��������
���������-�����>3XE0HG���������@ 

5HXWHU��������0HQ�+DYH�+LJK�/HYHOV�RI�(Q�
]\PH� .H\� WR� &29,'-��� ,QIHFWLRQ��
6WXG\� )LQGV�� >GDULQJ@�� 7HUVHGLD� GDODP�
KWWSV���ZZZ�UHXWHUV�FRP�DUWLFOH�XV-
KHDOWK-FRURQDYLUXV-DFH�PHQ�PHQ-KDYH
-KLJK-OHYHOV-RI-HQ]\PH-NH\-WRFRYLG-��
-LQIHFWLRQ-VWXG\-
ILQGVLG86.%1��0R8$� �� >'LDNVHV� ��
$SULO�����@� 

6DPD��(���,]LDK��HW�DO���������&LUFXODWLQJ�3ODV�

PD� &RQFHQWUDWLRQV� RI� $QJLRWHQVLQ-
&RQYHUWLQJ� (Q]\P� �� LQ� 0HQ� DQG�
:RPHQ�ZLWK�+HDUW�)DLOXUH�DQG�(IIHFWV�
RI� 5HQLQ-$QJLRWHQVLQ� $OGRVWHURQH� ,Q�
KLELWRU��(XURSHDQ�+HDUW�-RXUQDO�������� 

6DQ\DROX�� $��� 2NRULH�� &��� 0DULQNRYLF�� $���
3DWLGDU��5���<RXQLV��.���'HVDL��3���+R�
VHLQ�� =��� 3DGGD�� ,��� 0DQJDW�� -�� DQG�
$OWDI�� 0��� ������ &RPRUELGLW\� DQG� LWV�
,PSDFW� RQ� 3DWLHQWV� ZLWK� &29,'-����
61�&RPSUHKHQVLYH�&OLQLFDO�0HGLFLQH��
������SS�����-������ 

6DYDULQR�$��'L�7UDQL�/��'RQDWHOOL�,��&DXGD�5��
&DVVRQH� $�� �������� 1HZ� LQVLJKWV� LQWR�
WKH� DQWLYLUDO� HIIHFWV� RI� &KORURTXLQH��
/DQFHW� ,QIHFW� 'LV�� �������-����
'RL���������6����-�������������-�� 

6KUHVWKD�'%��%XGKDWKRNL�3��.KDGND�6��6KDK�
3%��3RNKDUHO�1��5DVKPL�3��)DYLSLUDYLU�
YHUVXV� RWKHUDQWLYLUDO� RU� VWDQGDUG� RI�
FDUH� IRU�&29,'-��� WUHDWPHQW�� D� UDSLG�
V\VWHPDWLF� UHYLHZ� DQG� PHWD-DQDO\VLV��
9LURO�-������������������ 

7DJKL]DGHK-+HVDU\�)��$NEDUL�+��7KH�SRZHU�
IXO� LPPXQH� V\VWHP� DJDLQVW� SRZHUIXO�
&29,'-����D�K\SRWKHVLV�������� 

7DQJ�� <��� /LX�� -��� =KDQJ�� '��� ;X�� =��� -L�� -���
:HQ��&��&\WRNLQH�VWRUP�LQ�&29,'-����
7KH� FXUUHQW� HYLGDQFH� DQG� WUHDWPHQW�
VWUDWHJLHV�� )URQW�� ,PPXQRO�� ������ ����
�������>&URVV5HW@��>3XE0HG@ 

7HWW� 6(�� &OLQLFDO� SKDUPDFRNLQHWLFV� RI� VORZ-
DFWLQJ� DQWLUKHXPDWLF� GUXJV�� &OLQ� 3KDU�
PDFRNLQHW�� ��������������-�����
GRL�����������������-���������-
�����>3XE0HG��������@� 

7KDL�� 3�� 4��� 7RDQ�� '��� 6RQ�� '�7��� 9DQ�� +���
0LQK�� /��;���7RDQ��1�9���+RDW�� /��1���
/XRQJ�� '�� +��� .KXH�� /� �1��� .KRD�� 1��
7���	�+XRQJ��/��7���������)DFWRUV�DVVR�
FLDWHG�ZLWK� WKH�GXUDWLRQ�RI�KRVSLWDOL]D�
WLRQ� DPRQJ�&29,'-��� SDWLHQWV� LQ�9L�
HWQDP��$�6XUYLYDO�DQDO\VLV��(SLGHPLRO�
RJ\� DQG� LQIHFWLRQ�� ����� H�����
GRL�RUJ���������6����������������� 

7KH� PXOWLFHQWHU� FROODERUDWLRQ� JURXS� RI� 'H�
SDUWPHQW�RI�6FLHQFH�DQG�7HFKQRORJ\�RI�
*XDQJGRQJ�3URYLQFH�DQG�+HDOWK�&RP�
PLVVLRQ� RI� *XDQJGRQJ� 3URYLQFH� IRU�
FKORURTXLQH� LQ� WKH� WUHDWPHQW� RI� QRYHO�
FRURQDYLUXV� SQHXPRQLD�� >([SHUW� FRQ�
VHQVXV� RQ� FKORURTXLQH� SKRVSKDWH� IRU�
WKH� WUHDWPHQW� RI� QRYHO� FRURQDYLUXV�
SQHXPRQLD@�� =KRQJKXD� -LH� +H� +H� +X�
;L�=D�=KL����������������–���&KLQHVH�� 

7KHYDUDMDQ�,��1JX\HQ�7+2��.RXWVDNRV�0�� 
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�'UXFH� -��&DO\�/�� YDQ�GH�6DQGW�&(�� HW�
DO�� %UHDGWK� RI� FRQFRPLWDQW� LPPXQH�
UHVSRQVHV� SULRU� WR� SDWLHQW� UHFRYHU\�� D�
FDVH� UHSRUW� RI� QRQ-VHYHUH� &29,'-����
1DW� 0HG�� ������ SXEOLVKHG� RQOLQH�
0DUFK�����'2,����������V�����-����-
����-��� 

8GZDGLD� =)�� 6LQJK� 3�� %HUNDWH� +�� 3DWLO� 6��
5DQJZDOD� 6�� 3HQGVH�$� HW� DO�� (IILFDF\�
DQG�VDIHW\�RI�IDYLSLUDYLU��DQ�RUDO�51$-
GHSHQGHQW� 51$� SRO\PHUDVH� LQKLELWRU��
LQ� PLOG-WR-PRGHUDWH� &29,'-���� $�
UDQGRPLPL]HG�� FRPSDUDWLYH�� RSHQ� OD�
EHO��PXOWLFHQWUH�� SKDVH� �� FOLQLFDO� WULDO��
,QWHUQDWLRQDO� MRXUQDO� RI� LQIHFWLRXV� GLV�
HDVHV���,-,'���RIILFLDO�SXEOLFDWLRQ�RI�WKH�
,QWHUQDWLRQDO� 6RFLHW\� IRU� ,QIHFWLRXV�
'LVHDVHV�������������-��� 

81� :RPHQ�� ������ &29,'-���� (PHUJLQJ�
*HQGHU� 'DWD� DQG� :K\� ,W� 0DWWHUV���
>GDULQJ@�� 7HUVHGLD� GDODP� KWWSV���
GDWD�XQZRPHQ�RUJ�UHVRXUFHV�FRYLG-��-
HPHUJLQJ-JHQGHU-GDWD-DQG-ZK\-LW-
PDWWHUV��>'LDNVHV����0DUHW�����@ 

9HUYORHW�F��'XUKDP�V��DEF�2'�$//(5*,(6�
$GYHUVH� 5HDFWLRQV� WR� GUXJV�� %0-�
���������������-� 

9LQFHQW��0�-���%HUJHURQ��(���%HQMDQQHW��6��HW�
DO�� ��������&KORURTXLQH� LV� D� SRWHQW� LQ�
KLELWRU�RI�6$56�&RURQDYLUXV�LQIHFWLRQ�
DQG� VSUHDG�� 9LURO� -��� ���� KWWSV���
GRL�RUJ�������������-���;-�-�� 

:DQJ�'��+X�%��+X�&��=KX�)��/LX�;��=KDQJ�-��
HW� DO�� &OLQLFDO� &KDUDFWHULV� FV� RI� ����
+RVSLWDOL]HG�3D�HQWV�:LWK������1RYHO�
&RURQDYLUXV-,QIHFWHG� 3QHXPRQLD� LQ�
:XKDQ�� &KLQD�� -$0$�� ������ SXE�
OLVKHG� RQOLQH� )HEUXDU\� ��� '2,��
��������MDPD������������ 

:DQJ�=��-L�-V��/LX�<��HW�DO�� ��������6XUYLYDO�
DQDO\VLV� RI� KRVSLWDO� OHQJWK� RI� VWD\� RI�

QRYHO� &RURQDYLUXV� �&29,'-���
SQHXPRQLD�SDWLHQWV� LQ�6LFKXDQ��&KLQD��
PHG5[LY�� '2,� ��
���������������������������� 

:HL�;��;LDR�<-7��:DQJ�-��HW�DO��6H[�GLIIHU�
HQFHV� LQ� VHYHULW\� DQG�PRUWDOLW\� DPRQJ�
SDWLHQWV� ZLWK� &29,'-���� HYLGHQFH�
IURP�SRROHG� OLWHUDWXUH�DQDO\VLV�DQG� LQ�
VLJKWV� IURP� LQWHJUDWHG� ELRLQIRUPDWLF�
DQDO\VLV��DU;LY���������������� 

:RUOG�+HDOWK�2UJDQL]DWLRQ�5HJLRQDO�2�FH�IRU�
(XURSH�� :+2� DQQRXQFHV� &29,'-���
RXWEUHDN�D�SDQGHPLF�>,QWHUQHW@��&RSHQ�
KDJHQ��:RUOG�+HDOWK�2UJDQL]DWLRQ�5H�
JLRQDO� 2� FH� IRU� (XURSH�� ����� >FLWHG�
�����0DU���@��$YDLODEOH�IURP��KWWSV���
ZZZ�� HXUR�ZKR�LQW�HQ�KHDOWK-WRSLFV�
KHDOWK-HPHUJHQFLHV�FRURQDYLUXV��� 

:X�=��0F*RRJDQ�-0��&KDUDFWHULVWLFV�RI�DQG�
LPSRUWDQW� OHVVRQV� ီIURP� WKH� FRURQD�
YLUXV� GLVHDVH� ����� �&29,'-���� RXW�
EUHDN�LQ�&KLQD��VXPPDU\�RI�D�UHSRUW�RI�
�������FDVHV� IURP� WKH�&KLQHVH�&HQWHU�
IRU� 'LVHDVH� &RQWURO� DQG� 3UHYHQWLRQ��
-$0$�������������������–����ီ 

;X� =�� 6KL� /�� :DQJ� <�� =KDQJ� -�� +XDQJ� /��
=KDQJ�&�� HW� DO��3DWKRORJLFDO�QGLQJV�RI�
&29,'-��� DVVRFLDWHG� ZLWK� DFXWH� UHV�
SLUDWRU\� GLVWUHVV� V\QGURPH�� /DQFHW�
5HVSLU� 0HG�� ������ SXEOLVKHG� RQOLQH�
)HEUXDU\� ���� '2,�� ��������6����-
�������������-;� 

=DNL��1���$ODVKZDO��+���	�,EUDKLP��6����������
$VVRFLDWLRQ� RI� K\SHUWHQVLRQ�� GLDEHWHV��
VWURNH��FDQFHU��NLGQH\�GLVHDVH��DQG�KLJK
-FKROHVWHURO� ZLWK� &29,'-��� GLVHDVH�
VHYHULW\� DQG� IDWDOLW\�� $� V\VWHPDWLF� UH�
YLHZ�� 'LDEHWHV� DQG� 0HWDEROLF� 6\Q�
GURPH��&OLQLFDO�5HVHDUFK�DQG�5HYLHZV��
������� ����–������ KWWSV���
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