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'LWHULPD������$JXVWXV��������-�'LSHUEDLNL�����2NWREHU�������-�'LVHWXMXL�����-XQL������ 

3(1'$+8/8$1 

'L� ,QGRQHVLD�� VDZL� IHUPHQWDVL� GLNHQDO� GHQJDQ�
QDPD� VD\XU� DVLQ� DWDX� VDZL� DVLQ�� 6D\XU� DVLQ�
GLNRQVXPVL� GL� EDQ\DN� GDHUDK� GL� ,QGRQHVLD� VHODPD�
EHUWDKXQ-WDKXQ��3XVSLWR�GDQ�)OHHW���������6D\XU�DVLQ�
PHUXSDNDQ� SURGXN� IHUPHQWDVL� VSRQWDQ�DODPL� ROHK�
EDNWHUL� DVDP� ODNWDW� HSLILW� �'DHVFKHO� HW� DO��� �������
.XDOLWDV� SURGXN� VD\XU� DVLQ� WHUJDQWXQJ� SDGD� VSHVLHV�
GDQ� VWUDLQ� \DQJ� GLJXQDNDQ� GDODP� SURVHV� IHUPHQWDVL�
�6ROLHUL�HW�DO����������,GHQWLILNDVL�EDNWHUL�DVDP� ODNWDW�
EHUGDVDUNDQ�VHNXHQ���6�U'1$�WHODK�GLODNXNDQ�SDGD�
SHQHOLWLDQ� VHEHOXPQ\D� GLPDQD� /DFWREDFLOOXV� 

IHUPHQWXP�PHUXSDNDQ� VSHVLHV� GRPLQDQ� NHGXD� SDGD�
VD\XU� DVLQ� VHWHODK� /�� SODQWDUXP� �6XOLVWLDQL� HW� DO���
������� 6DPSDL� VDDW� LQL�� DQDOLVLV� LQWUDVSHVLHV� SDGD�
VSHVLHV�/�� IHUPHQWXP�GDUL�VD\XU�DVLQ�WHUVHEXW�EHOXP�
SHUQDK�GLODNXNDQ�GDQ�SHQWLQJ�XQWXN�GLODNXNDQ�XQWXN�
PHQJHWDKXL� YDULDVL� JHQHWLN� VWUDLQ-VWUDLQ� /�� 

IHUPHQWXP� \DQJ� EHUSHUDQ� DWDX� WHUOLEDW� ODQJVXQJ�

GDODP�SURVHV�IHUPHQWDVL�VD\XU�DVLQ� 
.HPDMXDQ�GDODP�ELGDQJ�ELRORJL�PROHNXOHU�WHODK�

PHPEHULNDQ� SHOXDQJ� EDUX� XQWXN� PHODQJNDK� OHELK�
FHSDW� GDODP� DQDOLVLV� YDULDVL� JHQHWLN� PLNURED�� 3DGD�
XPXPQ\D�� OHELK� GDUL� VDWX� PHWRGH� GLJXQDNDQ� XQWXN�
DQDOLVLV�YDULDVL�JHQHWLN�PLNURED��5RVVHWL�GDQ�*LUDIID��
������� ,QWHUJHQLF� 6SDFHU�5HJLRQ� �,65�� GLNHQDO� MXJD�
GHQJDQ� LVWLODK� ,QWHUJHQLF�,QWHUQDO� 7UDQVFULEHG�

6SDFHU� �,76�� �<DYX]� HW� DO��� ������ DWDX� ,QWHUJHQLF�
6SDFHU� �,*6�� �=DYDOHWD� HW� DO��� ������� PHUXSDNDQ�
GDHUDK� \DQJ� WHUOHWDN� GLDQWDUD� JHQ� ��6� GDQ� ��6�
U'1$��'DHUDK� WHUVHEXW�PHPLOLNL� VHNXHQ�NRQVHUYDWLI�
GDQ�YDULDEHO��VHSHUWL�JHQ�W51$��<DYX]�HW�DO����������
'DHUDK� ��6-��6� U'1$� ,65� PHUXSDNDQ� GDHUDK� 
SHQWLQJ� GDODP�JHQRP� EDNWHUL� \DQJ� GDSDW� GLJXQDNDQ�
XQWXN� DQDOLVLV� WDNVRQRPL� EDNWHUL� �0RVFKHWWL� HW� DO���
������� 3ROLPRUILVPH� GDODP� VHNXHQ� QXNOHRWLGD���6-

��6� U'1$� ,65� GDSDW� GLJXQDNDQ� XQWXN� LGHQWLILNDVL�
SDGD� WLQJNDW� VSHVLHV� �<DYX]� HW� DO��� ������� 3DQMDQJ�

9$5,$6,�*(1(7,.�/DFWREDFLOOXV�IHUPHQWXP�%HLMHULQN�$6$/�6$<85�$6,1� 
%(5'$6$5.$1�$1$/,6,6�5)/3���6-��6�U'1$�,65��5$3'-3&5�'$1�(5,&-3&5 

>*HQHWLF�9DULDWLRQ�RI�/DFWREDFLOOXV�IHUPHQWXP�%HLMHULQN�2ULJLQ�6D\XU�$VLQ�%DVHG�RQ�
5)/3���6-��6�U'1$�,65��5$3'-3&5�DQG�(5,&-3&5�$QDO\VLV@ 

 

6XOLVWLDQL���:LERZR�0DQJXQZDUGR\R���$ELQDZDQWR���(QGDQJ�6XNDUD��� 
$FKPDG�'LQRWR��GDQ�$QGL�6DODPDK� 

�%LGDQJ�0LNURELRORJL��3XVDW�3HQHOLWLDQ�%LRORJL��/,3, 
�'HSDUWHPHQ�%LRORJL��)DNXOWDV�0DWHPDWLND�GDQ�,OPX�3HQJHWDKXDQ�$ODP��8QLYHUVLWDV�,QGRQHVLD�� 

'HSRN��,QGRQHVLD�������� 
�%LGDQJ�0LNURELRORJL��3XVDW�3HQHOLWLDQ�%LRWHNQRORJL��/,3, 

HPDLO��VXOLVBOLSL#\DKRR�FRP 

 

$%675$&7 

0ROHFXODU�DQDO\VLV�RI�/DFWREDFLOOXV� IHUPHQWXP�LVRODWHV�LV�HVVHQWLDO�WR�XQGHUVWDQG�WKHLU�JHQHWLF�YDULDWLRQ�LQ�UHODWLRQV�WR�WKHLU� UROHV�LQ�VD\XU�
DVLQ�IHUPHQWDWLRQ�SURFHVV��&RPELQDWLRQ�RI�WKUHH�PROHFXODU�WHFKQLTXHV�ZKLFK�LV�UHVWULFWLRQ�IUDJPHQW�OHQJWK�SRO\PRUSKLVP��5)/3��RI���6-

��6�U'1$�LQWHUJHQLF�VSDFHU�UHJLRQ��,65���UDQGRP�DPSOLILHG�SRO\PRUSKLF�'1$��5$3'-3&5��DQG�DQ�HQWHUREDFWHULDO�UHSHWLWLYH�LQWHUJHQLF�
FRQVHQVXV��(5,&-3&5��DQDO\VLV�ZHUH�SHUIRUPHG� WR�GLVFULPLQDWH����UHSUHVHQWDWLYH� LVRODWHV� RI�/�� IHUPHQWXP�LVRODWHG� IURP�VD\XU�DVLQ��7KH�
UHVXOW�VKRZHG�WKDW�/��IHUPHQWXP�VWUDLQ�'���LV�GLVWDQWO\�UHODWHG�WR�RWKHU�LVRODWHV�EDVHG�RQ�5)/3�XVLQJ�+KD,�UHVWULFWLRQ�HQ]\PH�DQG�5$3'-

3&5�DQDO\VHV��,Q�DGGLWLRQ��ERWK�RI�5$3'-3&5�DQG�(5,&-3&5�VXFFHVVIXOO\�GHWHUPLQHG�WKH�JHQHWLF�YDULDWLRQ�DPRQJ�/�� IHUPHQWXP�VWUDLQV�
E\�H[KLELWLQJ�GLVWLQFW��-��EDQGV�����-�����ES��DQG��-���EDQGV�����-�����ES���UHVSHFWLYHO\��$�GHQGRJUDP�JHQHUDWHG�IURP�83*0$�FOXVWHU�
DQDO\VLV�RI�ERWK�5$3'-3&5�DQG�(5,&-3&5�GDWD�VKRZHG�WZR�GLVWLQFW�JHQRW\SLF�JURXSV�H[LVW�DPRQJ�/��IHUPHQWXP�LVRODWHG�IURP�VD\XU�DVLQ�
LQ�,QGRQHVLD� 
 

.H\�ZRUGV��(5,&-3&5��JHQHWLF�YDULDWLRQ��/DFWREDFLOOXV�IHUPHQWXP��5$3'-3&5��5)/3���6-��6�U'1$��,65� 
 

$%675$. 

$QDOLVLV�PROHNXOHU�/DFWREDFLOOXV�IHUPHQWXP�DVDO�VD\XU�DVLQ�VDQJDW�SHQWLQJ�GLODNXNDQ�XQWXN�PHQJHWDKXL�YDULDVL�JHQHWLN�GDUL�VWUDLQ-VWUDLQ�/��
IHUPHQWXP�\DQJ�WHUOLEDW�ODQJVXQJ�GDODP�SURVHV�IHUPHQWDVL�VD\XU�DVLQ��.RPELQDVL�WLJD�WHNQLN�PROHNXOHU�\DLWX�5HVWULFWLRQ�)UDJPHQW�/HQJWK�
3RO\PRUSKLVP� �5)/3�� ��6-��6� U'1$�� ,QWHUJHQLF� 6SDFHU� 5HJLRQ� �,65��� 5DQGRP� $PSOLILHG� 3RO\PRUSKLF� '1$�5$3'-3&5�� GDQ�
(QWHUREDFWHULDO�5HSHWLWLYH�,QWHUJHQLF�&RQVHQVXV��(5,&-3&5��GLJXQDNDQ�XQWXN�PHQJHWDKXL�YDULDVL�JHQHWLN�GDUL����VWUDLQ�/��IHUPHQWXP�DVDO�
VD\XU�DVLQ��+DVLO�DQDOLVLV�5)/3�PHQJJXQDNDQ�HQ]LP�UHVWULNVL�+KD,�GDQ�DQDOLVLV�5$3'-3&5�PHQXQMXNNDQ�EDKZD�/��IHUPHQWXP�VWUDLQ�'���
VHFDUD� JHQHWLN� EHUNDLWDQ� MDXK� GHQJDQ� VWUDLQ-VWUDLQ� /�� IHUPHQWXP� ODLQQ\D�� 6HODLQ� LWX�� YDULDVL� JHQHWLN� GLDQWDUD� VWUDLQ-VWUDLQ� /�� IHUPHQWXP�
GLWHPXNDQ� SDGD� NLVDUDQ� �-�� EDQG� ����-����� ES�� GHQJDQ� PHWRGD�5$3'-3&5� GDQ� �-��� SLWD� ����-����� ES�� GHQJDQ� PHWRGD� (5,&-3&5��
'HQGRJUDP� KDVLO� DQDOLVLV� NOXVWHU� 83*0$� GDUL� GDWD� 5$3'-3&5� GDQ� (5,&-3&5� PHQJXQJNDSNDQ� DGDQ\D� GXD� NHORPSRN� JHQHWLN� /��
IHUPHQWXP�DVDO�VD\XU�DVLQ�\DQJ�EHUEHGD� 
 

.DWD�.XQFL��(5,&-3&5��YDULDVL�JHQHWLN��/DFWREDFLOOXV�IHUPHQWXP��5$3'-3&5��5)/3���6-��6�U'1$�,65� 
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%HULWD�%LRORJL������-�$JXVWXV����� 

 

GDQ� YDULDVL� VHNXHQ� ��6-��6� U'1$� ,65� WHODK�
GLJXQDNDQ� XQWXN� PHPEHGDNDQ� VWUDLQ� GDODP� VSHVLHV�
�=DYDOHWD� HW� DO��� ������� %HOJDFHP� HW� DO�� �������
PHODSRUNDQ� EDKZD� DQDOLVLV� 5)/3� ��6-��6� U'1$�
,65� EHUKDVLO� GLJXQDNDQ� XQWXN� PHQJHWDKXL� YDULDVL�
JHQHWLN� GDODP� VSHVLHV�� 7HNQLN� PROHNXOHU� 5DQGRP�
$PSOLILHG� 3RO\PRUSKLF� '1$� �5$3'-3&5�� GDQ� 
(QWHUREDFWHULDO� 5HSHWLWLYH� ,QWHUJHQLF� &RQVHQVXV�
�(5,&-3&5�� PHQJKDVLONDQ� EHEHUDSD� SLWD� '1$�
�ILQJHUSULQW�� \DQJ� GDSDW� GLJXQDNDQ� XQWXN� PHP�
EHGDNDQ� EDNWHUL� GL� WLQJNDW� VSHVLHV� GDQ� WLQJNDW�
JHQHWLN�VWUDLQ�EDNWHUL��6DLWR�HW�DO���������*LOOLQJV�DQG�
+ROOH\���������3HQHOLWLDQ�LQL�EHUWXMXDQ�XQWXN�PHQJH�
WDKXL� YDULDVL� JHQHWLN� VWUDLQ-VWUDLQ�/�� IHUPHQWXP� DVDO�
VD\XU�DVLQ�GHQJDQ�PHQJJXQDNDQ�WLJD�WHNQLN�PROHNX�
OHU�� \DLWX� 5)/3� ��6-��6� U'1$� ,65�� 5$3'-3&5�
GDQ�(5,&-3&5��� 

 

%$+$1�'$1�&$5$�.(5-$ 

6HEDQ\DN����VWUDLQ�/��IHUPHQWXP�\DQJ�GLLVRODVL�
GDUL� VD\XU� DVLQ� GDQ� FDLUDQ�ODUXWDQ� IHUPHQWDVL�
GLJXQDNDQ�GDODP�SHQHOLWLDQ�LQL��\DLWX�VWUDLQ�6�B��'��
6�B��/�� 6�B��'�� <�B��'�� <�B��/�� 6�B��/��
6�B��'��6�B��'��<�B��'��6�B��'��<�B��/��)����
(���� '���� (���� 6�B��'�� <�B��'�� <�B��/�� GDQ�
6�B��'�� 6WUDLQ� WLSH� /�� SODQWDUXP� -&0� ����7�

�'�������GDQ�/��IHUPHQWXP�-&0�����7��$-��������
\DQJ�GLSHUROHK�GDUL�-DSDQ�&ROOHFWLRQ�RI�0LFURRUJDQ�
LVPV� �5,.(1�%LR5HVRXUFH�&HQWHU��6DLWDPD��-HSDQJ��
GLJXQDNDQ� VHEDJDL� SHPEDQGLQJ�� ,GHQWLWDV� VWUDLQ-

VWUDLQ� /�� IHUPHQWXP� GDODP� SHQHOLWLDQ� LQL� WHODK�
GLLGHQWLILNDVL� VHFDUD� PROHNXOHU� EHUGDVDUNDQ� DQDOLVLV�
VHNXHQ� ��6� U'1$� GDQ� WHODK� GLSXEOLNDVLNDQ� GDODP�
6XOLVWLDQL�HW�DO��������� 

%DNWHUL�DVDP� ODNWDW�GLWXPEXKNDQ�SDGD�PHGLXP�
GH�0DQ��5RJRVD��6KDUSH�$JDU��056$��VHODPD���KDUL�
VHFDUD� DQDHURELN� SDGD� VXKX� UXDQJ� ���-��� �&��� 6HO�
GLNROHNVL� PHQJJXQDNDQ� RVH� VHODQMXWQ\D� GLJXQDNDQ�
XQWXN�HNVWUDNVL�'1$�EHUGDVDUNDQ�PHWRGH�)UDQFR�HW�
DO�� �������� $PSOLILNDVL� ��6-��6� U'1$� ,65� GLO�
DNXNDQ� EHUGDVDUNDQ�PHWRGH�5DFKPDQ� HW� DO�� ��������
0DVLQJ� PDVLQJ� FDPSXUDQ� UHDNVL� VHEDQ\DN� ��� P/�
PHQJJXQDNDQ� SULPHU� ��6�S�� IRUZDUG� ��¶-

&77*7$&$&$&&*&&&*7&-�¶�� SRVLVL� ����-

����� SDGD��6� U'1$� GDQ� SULPHU� ��6�S�� UHYHUVHG�
��¶-**7$&77$*$7*777&$*77&-�¶��SRVLVL����
-���� SDGD� ��6� U'1$�(VFKHULFKLD� FROL� �*XUWOHU� DQG�

6WDQLVLFK�� ������� .RPSRVLVL� FDPSXUDQ� UHDNVL� 3&5�
WHUGLUL� DWDV�� ���P/�*R7DJÑ�*UHHQ� �PDVWHU�PL[� �[��
����P/�SULPHU���6�S�� IRUZDUG� ���P0�GDQ�����P/�
SULPHU� ��6�S�� UHYHUVHG� ��� P0�� ����� P/� QXFOHDVH�
IUHH� ZDWHU� �1):�� GDQ� �P/� ���-���� QJ�� FHWDNDQ�
'1$��3URPHJD���������5HDNVL�3&5�DGDODK�����&�����
PHQLW����VLNOXV�������&����GHWLN������&����GHWLN�GDQ�
����&�����PHQLW�����VLNOXV�������&���PHQLW����VLNOXV���
GDQ� GLDNKLUL� GHQJDQ� �� �&� ��� PHQLW� ��� VLNOXV��
�5DFKPDQ� HW� DO��� ������� 3URGXN� 3&5� VHODQMXWQ\D�
GLHOHNWURIRUHVLV� 

5HVWULNVL� SURGXN� 3&5� ��6-��6� U'1$� ,65� GL-
ODNXNDQ�VHVXDL�LQVWUXNVL�\DQJ�WHUFDQWXP�SDGD�SURGXN�
7KHUPR�6FLHQWLILF���������6HEDQ\DN����PO�����8�PO��
HQ]LP�UHVWULNVL�+KD,�GHQJDQ�NRPSRVLVL����P/�EXIIHU�
WDQJR���[����P/�HQ]LP� �+KD,� � ����8��/��GDQ���P/��
1):�GLFDPSXU�GHQJDQ����P/�SURGXN�3&5�NHPXGL�
DQ� GLKRPRJHQNDQ�� &DPSXUDQ� WHUVHEXW� GLLQNXEDVL�
VHODPD���MDP�SDGD�VXKX�����&� 

$PSOLILNDVL� 5$3'-3&5� PHQJJXQDNDQ� SULPHU�
WXQJJDO�0�����¶-*$***7**&**77&7-�¶���+XH\�
DQG�+DOO��������5RVVHWWL�DQG�*LUDIID���������9ROXPH�
PDVLQJ-PDVLQJ� UHDNVL� VHEDQ\DN� ��� P/� WHUGLUL� DWDV��
�����P/�*R7DJÑ�*UHHQ� �PDVWHU�PL[��[����P/�SUL�
PHU�0��� ���P0�� ����P/�1):�GDQ� ��P/� FHWDNDQ�
'1$����-����QJ���5HDNVL�5$3'-3&5�PHQXUXW�5RV�
VHWWL� DQG� *LUDIID� ������� GHQJDQ� PRGLILNDVL� VHEDJDL�
EHULNXW�����&���PHQLW����VLNOXV������&���PHQLW������&�
��� GHWLN�� ��� �&� �� PHQLW� ���� VLNOXV��� GDQ� ��� �&� ���
PHQLW� ��� VLNOXV��� GDQ� GLDNKLUL� �� �&� ��� PHQLW� ��� VL�
NOXV�� 

$PSOLILNDVL� (5,&-3&5� PHQJJXQDNDQ� SULPHU�
WXQJJDO� (5,&�� ��¶-

$$*7$$*7*$&7****7*$*&*-�¶�9HUVDORQLF�
HW� DO��� ������� 9ROXPH� PDVLQJ-PDVLQJ� UHDNVL� (5,&-

3&5�VHEDQ\DN����P/�WHUGLUL�DWDV�������P/�*R7DJÑ�
*UHHQ� �PDVWHU�PL[��[����P/�SULPHU�(5,&�����P0��
����P/�1):�GDQ� ��P/� FHWDNDQ�'1$� ���-����QJ���
5HDNVL� (5,&-3&5�*LOOLQJ�	�+ROOH\� ������� GHQJDQ�
GLPRGLILNDVL� VHEDJDL� EHULNXW� ��� �&� �� PHQLW� ��� VL�
NOXV�������&����GHWLN������&�����PHQLW������&���PHQLW�
����VLNOXV���GDQ�����&���PHQLW����VLNOXV��GDQ�GLDNKLUL�
GHQJDQ�SHQGLQJLQDQ�VXKX����&����PHQLW����VLNOXV�� 

6HEDQ\DN� ��� �/� GDUL� PDVLQJ-PDVLQJ� SURGXN�
3&5� ��6-��6� U'1$� ,65� \DQJ� WHODK� GLUHVWULNVL��
SURGXN� 5$3'-3&5� GDQ� SURGXN� (5,&-3&5� GLHO�
HNWURIRUHVLV� PHQJJXQDNDQ� JHO� DJDURVD� ��� �E�Y��



  ���� 

6XOLVWLDQL�HW�DO�-�9DULDVL�*HQHWLN�/DFWREDFLOOXV�IHUPHQWXP�%HLMHULQN�$VDO�6D\XU�$VLQ� 

 

GHQJDQ� SDQMDQJ� ��� FP� SDGD� ���� 9� VHODPD� �� MDP��
6HEDQ\DN� ���� PO� '1$� ODGGHU� �.E� SOXV� GLJXQDNDQ�
XQWXN� PHQJHWDKXL� XNXUDQ� SLWD� '1$� KDVLO� UHVWULNVL��
*HO�GLUHQGDP�GDODP�ODUXWDQ�HWLGLXP�EURPLGD����PJ�
PO� VHODPD� ��� PHQLW� NHPXGLDQ� GLFXFL� GHQJDQ� 7$(�
�;�GDQ�GLGRNXPHQWDVL�PHQJJXQDNDQ�JHO�GRFXPHQWD�
WLRQ�V\VWHP��5DFKPDQ�HW�DO��������� 

8NXUDQ�SLWD�'1$�GLDQDOLVLV�PHQJJXQDNDQ�SUR�
JUDP� 3KRWR&DSW0Z� YHUVL� ������ �9LOEHU-/RXUPDW��
0DUQH-OD-9DOOpH�� )UDQFH��� 3LWD� '1$� KDVLO� 5$3'-

3&5�GDQ�(5,&-3&5�\DQJ�WHODK�GLNHWDKXL�XNXUDQQ\D��
VHODQMXWQ\D�GLWHUMHPDKNDQ�PHQMDGL�GDWD�ELQHU��GLEHUL�
QLODL� �� ELOD� DGD� SLWD� GDQ� �� ELOD� WLGDN� DGD� SLWD���'DWD�
GLJXQDNDQ� XQWXN� PHQ\XVXQ� PDWULNV� NHVDPDDQ� JH�
QHWLN� EHUGDVDUNDQ� UXPXV�1HL� GDQ� /L� ������� GHQJDQ�
PHWRGH�8QZHLJKWHG� 3DLU-*URXS� 0HWKRG� $ULWKPHWLF�
�83*0$��SDGD� SURJUDP�1XPHULFDO�7D[RQRP\�DQG�
0XOWLYDULDWH� 6\VWHP� �176\V�� YHUVL� ����� �5RKOI��
������� .RHILVLHQ� VLPLODULWDV� \DQJ� GLJXQDNDQ� XQWXN�
PHQJXNXU� SROLPRUILVPH� JHQHWLN� GDODP� VHPXD� DQD�
OLVLV�83*0$�DGDODK�-DFFDUG¶V�VLPLODULW\�FRHIILFLHQW� 

 

+$6,/� 

$PSOLILNDVL� GDQ� 5)/3� 'DHUDK� ��6-��6� U'1$�

,65�/��IHUPHQWXP� 

$PSOLILNDVL�GDHUDK���6-��6�U'1$�,65�SDGD����
VWUDLQ� /�� IHUPHQWXP� GDQ� VDWX� VWUDLQ� WLSH� /� 

�IHUPHQWXP�-&0�����7�PHQJKDVLONDQ�GXD�SLWD�'1$�
GHQJDQ� SDQMDQJ� ���� GDQ� ���� ES� VHGDQJNDQ� VWUDLQ�
WLSH�/��SODQWDUXP�-&0�����7�PHQJKDVLONDQ�GXD�SLWD�
'1$�SDGD�SRVLVL�����GDQ�����ES��*DPEDU���� 

+DVLO� 5)/3� PHQJJXQDNDQ� HQ]LP� +KD,� SDGD�
GDHUDK� ��6-��6� U'1$� ,65� WHUKDGDS� ��� VWUDLQ� /��
IHUPHQWXP� VHFDUD� XPXP� PHQJKDVLONDQ� HPSDW� IUDJ�
PHQ�'1$�PDVLQJ-PDVLQJ�GHQJDQ�SDQMDQJ�����������
���� GDQ� ���� ES�� NHFXDOL� /�� IHUPHQWXP� VWUDLQ� '���
\DQJ�PHQXQMXNNDQ�DGDQ\D�HQDP�IUDJPHQ�'1$�PDV�
LQJ-PDVLQJ�GHQJDQ�SDQMDQJ�������������������������
GDQ� ���� ES�� )UDJPHQ� '1$� SDGD� VWUDLQ� WLSH� /��
SODQWDUXP� -&0� ����7� �RXWJURXS�� PDVLQJ-PDVLQJ�
EHUDGD� SDGD� SRVLVL� ����� ����� ���� GDQ� ���� ES�
�*DPEDU���� 

 

$QDOLVLV� )UDJPHQ� '1$� %HUGDVDUNDQ� 0HWRGH�

5$3'-3&5�GDQ�(5,&-3&5� 

7HNQLN�5$3'-3&5�PHQJJXQDNDQ� SULPHU�0���
GDQ�(5,&-3&5�PHQJJXQDNDQ�SULPHU�(5,&��EHUKDVLO�
GLWHUDSNDQ�XQWXN�DQDOLVLV�YDULDVL�JHQHWLN�VWUDLQ-VWUDLQ�
/�� IHUPHQWXP� DVDO� VD\XU� DVLQ�� $PSOLILNDVL� 5$3'-

3&5� PHQJKDVLONDQ� SLWD� '1$� VHEDQ\DN� �-�� EXDK�
GHQJDQ� NLVDUDQ� SDQMDQJ� ���-����� ES� �*DPEDU� �$���
VHGDQJNDQ� DPSOLILNDVL� GHQJDQ� (5,&-3&5�
PHQJKDVLONDQ�SLWD�'1$�VHEDQ\DN��-���EXDK�GHQJDQ�
XNXUDQ����-�����ES��*DPEDU��%�� 

*DPEDU�����(OHNWURIRUHVLV�SURGXN�3&5���6-��6�U'1$�,65�VWUDLQ-VWUDLQ�/��IHUPHQWXP�GDODP�DJDURVD�����0��
'1$� ODGGHU��.E�3OXV��.��NRQWURO�QHJDWLI��QR�����/��SODQWDUXP�-&0�����7��/��IHUPHQWXP��QR�����
-&0�����7����6�B��'�����6�B��/������6�B��'�����<�B��'�����<�B��/�����6�B��/�����6�B��'��
���� 6�B��'�� ����<�B��'�� ����6�B��'�� ����<�B��/�� ���� )���� ����(���� ����'���� ����(���� ����
6�B��'������<�B��'������<�B��/������6�B��'���(OHFWURSKRUHVLV�RI�3&5�SURGXFW�IURP���6-��6�
U'1$�,65�RI�/��IHUPHQWXP�VWUDLQ�RQ����JHO�DJDURVH��0��'1$�ODGGHU��.E�3OXV��.��QHJDWLYH�FRQ�
WURO��QR�����/��SODQWDUXP�-&0�����7��/��IHUPHQWXP��QR�����-&0�����7����6�B��'�����6�B��/������
6�B��'�����<�B��'�����<�B��/�����6�B��/�����6�B��'������6�B��'������<�B��'������6�B��'��
����<�B��/������)��������(��������'��������(��������6�B��'������<�B��'������<�B��/������
6�B��'�� 



���� 
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*DPEDU� ��� 3ROD�5)/3� ��6-��6� ,65� VWUDLQ-VWUDLQ�/�� IHUPHQWXP� GDODP� DJDURVD� ��� VHWHODK� GLSRWRQJ� GHQJDQ�
HQ]LP�UHVWULNVL�+KD,��0��'1$�ODGGHU��.E�3OXV��QR�����/��SODQWDUXP�-&0�����7��/��IHUPHQWXP��QR��
���-&0�����7����6�B��'�����6�B��/������6�B��'�����<�B��'�����<�B��/�����6�B��/�����6�B��'��
���� 6�B��'�� ����<�B��'�� ���� 6�B��'�� ����<�B��/�� ���� )���� ���� (���� ����'���� ���� (���� ����
6�B��'������<�B��'������<�B��/������6�B��'���WDQGD�SDQDK�PHQXQMXN� IUDJPHQ�'1$�VSHVLILN�
�5)/3�SDWWHUQ�RI���6-��6�,65�/��IHUPHQWXP�VWUDLQV�XVLQJ�+KD,�RQ�JHO�DJDURVH�����0��'1$�ODG�
GHU��.E�3OXV��QR�����/��SODQWDUXP�-&0�����7��/�� IHUPHQWXP��QR�����-&0�����7����6�B��'�����
6�B��/������6�B��'�����<�B��'�����<�B��/�����6�B��/�����6�B��'������6�B��'������<�B��'��
���� 6�B��'������<�B��/�� ����)���� ����(���� ����'���� ����(���� ���� 6�B��'������<�B��'������
<�B��/������6�B��'���DUURZ�SRLQWLQJ�VSHFLILF�'1$�IUDJPHQWV�� 

*DPEDU����(OHNWURIRUHVLV�SURGXN�5$3'-3&5��$��GDQ�SURGXN�(5,&-3&5��%��LVRODW�/��IHUPHQWXP�GDODP�DJD�
URVD�����0��'1$� ODGGHU��.E�3OXV��QR�����/��SODQWDUXP�-&0�����7��/��IHUPHQWXP� �QR�����-&0�
����7�� ��6�B��'�� ���6�B��/�� ���6�B��'�� ���<�B��'�� ���<�B��/�� ���6�B��/�� ���6�B��'�� ����
6�B��'�� ���� <�B��'�� ���� 6�B��'�� ���� <�B��/�� ���� )���� ���� (���� ���� '���� ���� (���� ����
6�B��'������<�B��'������<�B��/������6�B��'���(OHFWURSKRUHVLV�RI�5$3'-3&5�SURGXFW��$��DQG��
(5,&-3&5�SURGXFW��%��RQ�JHO�DJDURVH�����0��'1$�ODGGHU��.E�3OXV��QR�����/��SODQWDUXP�-&0�
����7�� /�� IHUPHQWXP� �QR�� ��� -&0� ����7�� ��6�B��'�� ��� 6�B��/�� ��� 6�B��'�� ��� <�B��'�� ���
<�B��/�����6�B��/�����6�B��'������6�B��'������<�B��'������6�B��'������<�B��/������)����
����(��������'��������(��������6�B��'������<�B��'������<�B��/������6�B��'�� 
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'HQGRJUDP� 83*0$� %HUGDVDUNDQ� )UDJPHQ�

'1$�GDUL�0HWRGH�5$3'-3&5�GDQ�(5,&-3&5� 

$QDOLVLV� SHQJHORPSRNDQ� KLHUDUNL� �KLHUDUFKLFDO�
FOXVWHU�DQDO\VLV��SURGXN�5$3'-3&5�GHQJDQ�PHWRGH�
83*0$� PHQJJXQDNDQ� -DFFDUG¶V� VLPLODULW\� 

FRHIILFLHQW� GDODP� EHQWXN� GHQGRJUDP� PHQXQMXNNDQ�
EDKZD� NOXVWHU� /�� IHUPHQWXP� WLGDN� LGHQWLN� VHFDUD� 
JHQHWLN� GHQJDQ� /�� SODQWDUXP� -&0� ����7�� GHQJDQ�
NRHILVLHQ�VLPLODULWDV��������*DPEDU�����6WUDLQ-VWUDLQ�
/�� IHUPHQWXP� DVDO� VD\XU� DVLQ� WHUEDJL� PHQMDGL� VDWX�
NOXVWHU� EHVDU� �NOXVWHU� ��� GDQ� VDWX� NOXVWHU� NHFLO�
�NOXVWHU� ��� KDQ\D� EHUDQJJRWDNDQ� VDWX� VWUDLQ� \DQJ�
EHUGLUL�VHQGLUL��LQGHSHQGHQW�VWUDLQ���\DLWX�VWUDLQ�'����
GHQJDQ�QLODL�NRHILVLHQ�VLPLODULWDV��������*DPEDU�����
.OXVWHU� EHVDU� \DQJ� WHUGLUL� GDUL� DWDV� ��� VWUDLQ� DVDO�
VD\XU� DVLQ� GDQ� VDWX� VWUDLQ� WLSH� /�� IHUPHQWXP� -&0�
����7� PHPLOLNL� NRHILVLHQ� VLPLODULWDV� �� ������� 
.OXVWHU� EHVDU� LQL� WHUEDJL� PHQMDGL� GXD� VXENOXVWHU�
�VXENOXVWHU���GDQ�VXENOXVWHU����GHQJDQ�QLODL�NRHILVLHQ�
VLPLODULWDV� �� ����� 6XENOXVWHU� VDWX� WHUGLUL� DWDV� ���
VWUDLQ� /�� IHUPHQWXP� DVDO� VD\XU� DVLQ� GDQ� VDWX� VWUDLQ�
WLSH�/��IHUPHQWXP�-&0�����7�GHQJDQ�QLODL�NRHILVLHQ�
VLPLODULWDV��������VHGDQJNDQ�VXENOXVWHU���WHUGLUL�DWDV�
OLPD� VWUDLQ� /�� IHUPHQWXP� \DLWX� VWUDLQ� 6�B��/��
6�B��'�� 6�B��'�� <�B��'� GDQ� <�B��/� GHQJDQ�
QLODL�NRHILVLHQ�VLPLODULWDV������ 

'HQGRJUDP�KDVLO� DQDOLVLV�83*0$�GDUL� SURGXN�
(5,&-3&5� PHPSHUOLKDWNDQ� GXD� NHORPSRN� JHQHWLN�

GDUL� ��� VWUDLQ�/�� IHUPHQWXP� DVDO� VD\XU� DVLQ� GHQJDQ�
QLODL�NRHILVLHQ�VLPLODULWDV��������*DPEDU�����.OXVWHU�
SHUWDPD� WHUGLUL� DWDV� ��� VWUDLQ�� EHUDGD� SDGD� NOXVWHU�
\DQJ� VDPD� GHQJDQ� VWUDLQ� WLSH� /�� IHUPHQWXP� -&0�
����7� �NRHILVLHQ� VLPLODULWDV� �� ��������� GDQ� NOXVWHU�
NHGXD� WHUGLUL� DWDV� HQDP� VWUDLQ� \DQJ� WHUSLVDK� GDUL�
VWUDLQ� WLSH� /�� IHUPHQWXP� -&0� ����7� �NRHILVLHQ� 
VLPLODULWDV������������.OXVWHU�SHUWDPD�PHQXQMXNNDQ�
NHEHUDJDPDQ� JHQHWLN�� GLPDQD� NHWLJDEHODV� LVRODW�/��
IHUPHQWXP�DVDO�VD\XU�DVLQ�PHPEHQWXN�NOXVWHU�VHQGLUL�
WHUSLVDK� GDUL� VWUDLQ� WLSH� /�� IHUPHQWXP� -&0� ����7�
GHQJDQ� QLODL� NRHILVLHQ� VLPLODULWDV� �� ������� GDQ�
WHUEDJL� PHQMDGL� WLJD� VXENOXVWHU� GHQJDQ� NRHILVLHQ�
VLPLODULWDV� �� ����� 6XENOXVWHU� SHUWDPD� WHUGLUL� DWDV�
VWUDLQ� 6�B��'�� <�B��'� GDQ� 6�B��/�� VXENOXVWHU�
NHGXD� WHUGLUL� DWDV� VWUDLQ�6�B��/��6�B��'��<�B��'��
<�B��/� GDQ� 6�B��'�� VHGDQJNDQ� VXENOXVWHU� NHWLJD�
WHUGLUL� DWDV� VWUDLQ� 6�B��'�� <�B��/�� <�B��/� GDQ�
<�B��'��6WUDLQ�6�B��'�EHUGLUL�VHQGLUL�GDODP�NOXVWHU�
��� .OXVWHU� NHGXD� WHUEDJL� PHQMDGL� GXD� VXENOXVWHU� 
XWDPD� GHQJDQ� QLODL� NRHILVLHQ� VLPLODULWDV� �� ��������
6XENOXVWHU� SHUWDPD� WHUGLUL� DWDV� VWUDLQ� )��� GDQ� (���
GHQJDQ� QLODL�NRHILVLHQ� VLPLODULWDV�������� VHGDQJNDQ�
VXENOXVWHU�NHGXD�WHUGLUL�DWDV�VWUDLQ�(����6�B��'�GDQ�
6�B��'� GHQJDQ� QLODL� NRHILVLHQ� VLPLODULWDV� �� �����
6WUDLQ� '��� EHUGLUL� VHQGLUL� GDODP� VXENOXVWHU� NHGXD�
GHQJDQ�QLODL�NRHILVLHQ�VLPLODULWDV������� 

 

*DPEDU� ���'HQGRJUDP�5$3'-3&5���� VWUDLQ�/�� IHUPHQWXP� DVDO� VD\XU� DVLQ�PHQJJXQDNDQ�PHWRGH�83*0$�
�5$3'-3&5�GHQGURJUDP�RI����/��IHUPHQWXP�VWUDLQV�XVLQJ�83*0$�PHWKRG�� 
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3(0%$+$6$1 

+DVLO� DPSOLILNDVL� GDHUDK� ��6-��6� U'1$� ,65�
PHQXQMXNNDQ�XNXUDQ�,65�/��IHUPHQWXP������ES�GDQ�
���� ES�� OHELK� SHQGHN� GLEDQGLQJNDQ� ,65� /�� 
SODQWDUXP� ����ES� GDQ� ���� ES�� �*DPEDU� ���� 3HU-
EHGDDQ�SDQMDQJ� ,65� WHUVHEXW�GDSDW�GLJXQDNDQ�XQWXN�
PHPEHGDNDQ� VSHVLHV� /�� IHUPHQWXP� GHQJDQ� /��
SODQWDUXP�� 9DULDVL� SDQMDQJ� GDQ� VHNXHQ� ,65� GDSDW�
GLJXQDNDQ�VHEDJDL�SHPEHGD� WLQJNDW� WDNVD�JHQXV�GDQ�
VSHVLHV� �5LYDV� HW� DO��� ������ %HOJDFHP� HW� DO��� ������
<DYX]�HW�DO���������� 

0HQXUXW�%HOJDFHP�HW�DO���������GDQ�5DKPDQ�HW�
DO���������XNXUDQ�SURGXN�DPSOLILNDVL���6-��6�U'1$�
,65�PHQJJXQDNDQ�SULPHU� ��6�3��GDQ� ��6�3��GDSDW�
GLJXQDNDQ�XQWXN�SHQJHORPSRNDQ�EDNWHUL�DVDP�ODNWDW�
PHQMDGL� HPSDW� NHORPSRN� EHUGDVDUNDQ� MXPODK� GDQ�
XNXUDQ� RSHURQ� ULERVRPDO� 51$� �UUQ�� \DLWX�� ��� NH�
ORPSRN� /DFWRFRFFXV� \DQJ� PHPSXQ\DL� WLSH� RSHURQ�
UUQ� WXQJJDO� PHGLXP� �0-,65��� ��� NHORPSRN� 
(QWHURFRFFXV�PHPSXQ\DL�GXD� WLSH�RSHURQ� UUQ� VPDOO�
�6-,65�� GDQ�PHGLXP� �0-,65��� ��� NHORPSRN� /DFWR�
EDFLOOXV�PHPSXQ\DL��� WLSH�RSHURQ� UUQ�VPDOO� �6-,65��
GDQ�ODUJH��/-,65��GDQ����NHORPSRN�3HGLRFRFFXV�VSS��
GDQ�:HLVHOOD�PHPSXQ\DL� WLJD� WLSH� RSHURQ� UUQ� VPDOO�
�6-,65���PHGLXP� �0-,65�� GDQ� ODUJH� �/-,65���+DVLO�
SHQJXNXUDQ�SURGXN���6-��6�U'1$�,65�WHUKDGDS����
VWUDLQ� /�� IHUPHQWXP� GDUL� VD\XU� DVLQ� PHQXQMXNNDQ�
EDKZD� /�� IHUPHQWXP� WHUPDVXN� GDODP� NHORPSRN� 
/DFWREDFLOOXV� NDUHQD� PHPSXQ\DL� WLSH� GXD� UUQ� 
RSHURQ� /-,65� GHQJDQ� SDQMDQJ� ���� ES� GDQ� 6-,65�

GHQJDQ�SDQMDQJ�����ES��'DHUDK�6-,65�/DFWREDFLOOXV�
EHULVL� VHNXHQ�QRQFRGLQJ�GDQ�GDHUDK�/-,65�/DFWRED�
FLOOXV� EHULVL� VHNXHQ� PHQJNRGH� W51$,OH-� W51$$OD� -

VHNXHQ�QRQFRGLQJ��5DKPDQ�HW�DO��������� 
'DHUDK���6-��6�U'1$�,65�PHPSXQ\DL�VHNXHQ�

OHELK�YDULDEHO�GLEDQGLQJNDQ�JHQ���6�GDQ���6�U'1$��
'DHUDK� DQWDUD� W51$$OD� GDQ� ��6� U'1$� PHUXSDNDQ�
GDHUDK� \DQJ� PHPSXQ\DL� SROLPRUILVPH� WLQJJL�
�%HOJDFHP� HW� DO��� ������� � $QDOLVLV� 5)/3� ��6-��6�
U'1$�,65�GDQ�VWUDLQ�WLSH-Q\D�GDSDW�GLJXQDNDQ�XQWXN�
PHQJHWDKXL�YDULDVL�JHQHWLN�GDODP�VSHVLHV��0LWHYD�HW�
DO��� ������ 5DKPDQ� HW� DO��� ������ %HOJDFHP� HW� DO���
������� 5HVWULNVL� +KD,� SDGD� ��6-��6� U'1$� ,65�
VWUDLQ� WLSH� /�� SODQWDUXP� -&0� ����7� �RXWJURXS��
PHQJKDVLONDQ� HPSDW� IUDJPHQ� '1$� PDVLQJ-PDVLQJ�
GHQJDQ� SDQMDQJ� ����� ����� ���� GDQ� ���� ES�� VH�
GDQJNDQ� IUDJPHQ� '1$� SDGD� LVRODW-LVRODW� /�� 
IHUPHQWXP�PDVLQJ-PDVLQJ� EHUDGD� SDGD� SRVLVL� �����
���������GDQ�����ES��+DVLO�WHUVHEXW�PHQJNRQILUPDVL�
EDKZD� NHORPSRN� /�� IHUPHQWXP� VHFDUD� WDNVRQRPL�
EHUEHGD�GDUL�/��SODQWDUXP��*DPEDU���� 

6HFDUD�GHWDLO�KDVLO�5)/3���6-��6�U'1$�,65�/��
IHUPHQWXP� GDQ� VSHVLHV� WLSH-Q\D� ���� LVRODW��
PHQJJXQDNDQ� HQ]LP� UHVWULNVL� +KD,� PHQJKDVLONDQ�
GXD� NHORPSRN� JHQRWLS� /�� IHUPHQWXP�� .HORPSRN�
SHUWDPD� PHPLOLNL� HPSDW� IUDJPHQ� '1$� PDVLQJ-
PDVLQJ� GHQJDQ� SDQMDQJ� ����� ����� ���� GDQ� ���� ES��
.HORPSRN� NHGXD� KDQ\D� VDWX� VWUDLQ�� \DLWX� /�� 
IHUPHQWXP� VWUDLQ�'���\DQJ�PHPLOLNL� HQDP�IUDJPHQ�
'1$�PDVLQJ-PDVLQJ�GHQJDQ�SDQMDQJ����������������

*DPEDU� ��� 'HQGRJUDP� 83*0$� (5,&-3&5� ��� VWUDLQ� /�� IHUPHQWXP� �83*0$� GHQGURJUDP� RI� ��� /�� 
IHUPHQWXP�VWUDLQV�XVLQJ�(5,&-3&5��� 
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����� ���� GDQ� ���� ES�� 'DWD� PHQXQMXNNDQ� EDKZD� 
SROLPRUILVPH� JHQHWLN� GLDQWDUD� LVRODW-LVRODW� /�� 
IHUPHQWXP� SDGD� VD\XU� DVLQ� EHUGDVDUNDQ� GDWD� ��6-

��6�U'1$�,65�DGDODK�UHQGDK��$GDQ\D�IUDJPHQ�WDP�
EDKDQ� SDGD� /�� IHUPHQWXP� VWUDLQ� '��� SDGD� SRVLVL�
IUDJPHQ�����GDQ�����ES�PHQXQMXNNDQ�EDKZD�SRVLVL�
NHGXD� IUDJPHQ� WHUVHEXW� VSHVLILN� SDGD� /�� IHUPHQWXP�
VWUDLQ� '���� GLWXQMXN� GHQJDQ� WDQGD� SDQDK� SDGD�
*DPEDU����3RVLVL� IUDJPHQ�VSHVLILN�SDGD� VXDWX� LVRODW�
GDQ� VDQJDW� SHQWLQJ� NDUHQD� GDSDW� GLJXQDNDQ� VHEDJDL�
PDUND� XQWXN� SHQJHPEDQJDQ� PHWRGD� GHWHNVL� VHFDUD�
PROHNXOHU� 

7HNQLN�5$3'-3&5�PHQJJXQDNDQ� SULPHU�0���
EHUKDVLO� GLWHUDSNDQ� XQWXN� DQDOLVLV� YDULDVL� JHQHWLN� /��
IHUPHQWXP�DVDO�VD\XU�DVLQ��3ROLPRUILVPH�SURILO�'1$�
LVRODW-LVRODW� \DQJ� DQDOLVLV�� GLWXQMXNNDQ� GDODP�*DP�
EDU� �� GLPDQD�SLWD�'1$� WDPSDN� WHUDPSOLILNDVL�� EDLN�
WHEDO�PDXSXQ�WLSLV�VHUWD�MXPODK�SLWD�'1$�EHUYDULDVL��
0HQXUXW� =XONLIOL� HW� DO�� ������� SROLPRUILVPH� SLWD�
'1$� NHPXQJNLQDQ� GLVHEDENDQ� DGDQ\D�PXWDVL� SDGD�
VHNXHQ�'1$�WHPSDW�SHQHPSHODQ�SULPHU�5$3'�SDGD�
JHQRP� EDNWHUL�� $QDOLVLV� GHQGRJUDP� SURGXN� 5$3'-

3&5� PHQJJXQDNDQ� PHWRGH� 83*0$� GHQJDQ� 
-DFFDUG¶V� VLPLODULW\� FRHIILFLHQW� PHQXQMXNNDQ� 
NHORPSRN� /�� IHUPHQWXP� EHUEHGD� NOXVWHU� GHQJDQ� /��
SODQWDUXP� -&0� ����7� �*DPEDU� ���� +DVLO� WHUVHEXW�
PHQJNRQILUPDVL� EDKZD� WHNQLN� 5$3'-3&5� GDSDW�
PHPLVDKNDQ� SROLPRUILVPH� SDGD� VSHVLHV� \DQJ� EHU�
EHGD�� VHSHUWL� GLODSRUNDQ� ROHK� 6DLWR� HW� DO�� ��������
6HFDUD�XPXP��KDVLO�DQDOLVLV�5$3'�\DQJ�PHQGXNXQJ�
GLVNULPLQDVL� DQDOLVLV� 5)/3� ��6-��6� U'1$� ,65��
PHQJLQGLNDVLNDQ� EDKZD� LVRODW� /�� IHUPHQWXP� VWUDLQ�
'���PHUXSDNDQ� LVRODW�GHQJDQ�NDUDNWHU�JHQHWLN� \DQJ�
LQGHSHQGHQ�XQLN� GLEDQGLQJNDQ� GHQJDQ� VWUDLQ-VWUDLQ�
/��IHUPHQWXP�ODLQQ\D�DVDO�VD\XU�DVLQ� 

0HQXUXW�*LOOLQJV�GDQ�+ROOH\��������WHNQLN�(5�
,&-3&5� PHUXSDNDQ� WHNQLN� \DQJ� VHQVLWLI� GDQ� GDSDW�
GLUHSURGXNVL� XQWXN� PHQJHWDKXL� YDULDVL� JHQHWLN� PH�
ODOXL� SURILO� SLWD� '1$� SDGD� WDUJHW� HQWHUREDNWHUL� GDQ�
QRQ-HQWHUREDNWHUL�� $QDOLVLV� (5,&-3&5� WHODK�
GLJXQDNDQ�XQWXN�PHQJHQDOL� SROLPRUILVPH� LQWUD-�GDQ�
LQWHUVSHVLHV�/�� SDUDSODQWDUXP��/�� FXUYDWXV�� /�� VDNHL��
/�� SHQWRVXV� GDQ� /�� SODQWDUXP� �6DLWR� HW� DO��� �������
$SOLNDVL� WHNQLN� (5,&-3&5� PHQJJXQDNDQ� SULPHU�
(5,&��EHUKDVLO�GLWHUDSNDQ�XQWXN�DQDOLVLV�LQWUDVSHVLHV�
/�� IHUPHQWXP� SDGD� SHQHOLWLDQ� LQL� �*DPEDU� �%��� 
$PSOLILNDVL� GHQJDQ� (5,&-3&5� PHQJKDVLONDQ� SLWD�

'1$� VHEDQ\DN� �-���EXDK�GHQJDQ�XNXUDQ� ���-�����
ES� 

$QDOLVLV� SHQJHORPSRNDQ� KLHUDUNL� DWDV� SURGXN�
(5,&-3&5� PHPSHUOLKDWNDQ� GXD� NHORPSRN� JHQHWLN�
GDUL� VWUDLQ-VWUDLQ�/�� IHUPHQWXP�DVDO� VD\XU� DVLQ� \DQJ�
EHUDGD�SDGD�NOXVWHU�WHUSLVDK��3HQJHORPSRNDQ�LQL�MXJD�
GHQJDQ� MHODV� PHPLVDKNDQ� VWUDLQ-VWUDLQ� DQJJRWD� 
NHORPSRN� VSHVLHV� /�� IHUPHQWXP� GDUL� VSHVLHV� /��
SODQWDUXP��%HUGDVDUNDQ�GDWD�WHUVHEXW��WHNQLN�(5,&-

3&5� GDSDW�PHPSHUOLKDWNDQ� SROLPRUILVPH� SDGD� VSH�
VLHV�EHUEHGD��6DLWR�HW�DO�����������+DVLO�DQDOLVLV�(5,&
-3&5� PHQXQMXNNDQ� LVRODW-LVRODW� /�� IHUPHQWXP� DVDO�
VD\XU� DVLQ� WHUEDJL� PHQMDGL� GXD� NHORPSRN� EHVDU�
�NOXVWHU� �� GDQ� NOXVWHU� ��� GLPDQD� �� VWUDLQ� /�� 
IHUPHQWXP�DVDO�VD\XU�DVLQ�PHPLOLNL�SHUEHGDDQ�JHQR�
WLSH� GLEDQGLQJNDQ� VWUDLQ� WLSH� /�� IHUPHQWXP� -&0�
����7��2OHK�NDUHQD� LWX��SHUOX�GLODNXNDQ�DQDOLVLV� ILVL�
RORJL� ODQMXWDQ� XQWXN� PHPDVWLNDQ� LGHQWLWDV� NHHQDP�
VWUDLQ� WHUVHEXW� GDQ� NDUDNWHULVWLN� DNWLYLWDVQ\D� GDODP�
SURVHV� IHUPHQWDVL� VD\XU� DVLQ�� +DVLO� DQDOLVLV� '1$�
SROLPRUILVPH�PHQXQMXNNDQ� EDKZD� SRVLVL� SLWD�'1$�
������ ������ ������ ������ ������ ������ ����� ���� GDQ�
����ES�VSHVLILN�SDGD�NOXVWHU�SHUWDPD�GDQ�SRVLVL�SLWD�
'1$� ������ ������ ������ ������ ������ ����� GDQ� ����
ES� VSHVLILN� SDGD� NOXVWHU� NHGXD� �*DPEDU� �%��� 3RVLVL�
SLWD� '1$� ������ ������ ����� ����� ���� GDQ� ���� ES�
XPXP�GLWHPXNDQ�SDGD�NHGXD�NOXVWHU�/�� IHUPHQWXP��
+DVLO� SHQHOLWLDQ�PHQXQMXNNDQ� EDKZD� SULPHU�(5,&��
FXNXS�LQIRUPDWLI�GDODP�PHPEHGDNDQ�YDULDVL�JHQHWLN�
LVRODW-LVRODW�/��IHUPHQWXP�KLQJJD�WLQJNDW�VWUDLQ� 

+DVLO� DQDOLVLV� PROHNXOHU� PHQXQMXNNDQ� WHUGDSDW�
GXD�NHORPSRN�JHQHWLN�/��IHUPHQWXP�DVDO�VD\XU�DVLQ��
9DULDVL� JHQHWLN� VWUDLQ-VWUDLQ� /�� IHUPHQWXP� GLGXJD�
EHUSHUDQ� GDODP� SURVHV� IHUPHQWDVL� VDZL� �VD\XU� DVLQ��
GDQ� NXDOLWDV� KDVLO� IHUPHQWDVLQ\D�� 2OHK� NDUHQD� LWX��
SHUOX�GLEXNWLNDQ�GDODP�VWXGL�EHULNXWQ\D�EDKZD�YDUL�
DVL� JHQHWLN� VWUDLQ-VWUDLQ� /�� IHUPHQWXP� VDQJDW�
PHPSHQJDUXKL� NXDOLWDV� IHUPHQWDVL� VD\XU� DVLQ�� 'DWD�
SHQHOLWLDQ� GDSDW� GLSHUJXQDNDQ� XQWXN� PHQJ-
HPEDQJNDQ� EHUEDJDL� MHQLV� VWDUWHU� GDODP� XVDKD�
SHQJHPEDQJDQ� LQGXVWUL� VD\XU� DVLQ�IHUPHQWDVL� VD\XU�
DQ�GDQ�EXDK-EXDKDQ� 

 

.(6,038/$1 

+DVLO�SHQHOLWLDQ�PHQXQMXNNDQ�DGDQ\D�SHUEHGDDQ�
JHQRWLSH� GLDQWDUD� VWUDLQ-VWUDLQ� /�� IHUPHQWXP� DVDO�
VD\XU� DVLQ��+DVLO� DPSOLILNDVL� GDHUDK� ��6-��6� U'1$�



���� 

%HULWD�%LRORJL������-�$JXVWXV����� 

 

,65�SDGD����VWUDLQ�/��IHUPHQWXP�GDQ�VDWX�VWUDLQ�WLSH�
/�� IHUPHQWXP� PHQXQMXNNDQ� GXD� SLWD� '1$� GHQJDQ�
XNXUDQ�����ES�GDQ�����ES��.HGXD�DPSOLNRQ�WHUVHEXW�
PHUXSDNDQ� ODUJH� �/-,65��GDQ�VPDOO��6-,65��VSHVLILN�
\DQJ� SDGD� /DFWREDFLOOXV�� +DVLO� DQDOLVLV� 5)/3� ��6-

��6� U'1$� ,65� PHQJJXQDNDQ� HQ]LP� UHVWULNVL� +KD,�
PHQXQMXNNDQ� /�� IHUPHQWXP� VWUDLQ� '��� PHUXSDNDQ�
LVRODW� \DQJ� XQLN� GDQ� LQGHSHQGHQ� GDUL� ��� LVRODW� /��
IHUPHQWXP� ODLQQ\D�� $QDOLVLV� 5$3'-3&5�
PHQJKDVLONDQ� SLWD�'1$� VHEDQ\DN� �-�� EXDK� GHQJDQ�
XNXUDQ� ���-����� ES�� (5,&-3&5� PHQJKDVLONDQ� SLWD�
'1$� VHEDQ\DN��-���EXDK�GHQJDQ�XNXUDQ� ���-�����
ES��'HQGRJUDP�KDVLO� DQDOLVLV�NOXVWHU�GHQJDQ�PHWRGD�
83*0$� SDGD� SURGXN� 5$3'-3&5� GDQ� (5,&-3&5�
PHQXQMXNNDQ� EDKZD� /�� IHUPHQWXP� DVDO� VD\XU� DVLQ�
GDSDW� GLEHGDNDQ� PHQMDGL� GXD� NHORPSRN� JHQHWLN��
+DVLO�NHWLJD�PHWRGH�DQDOLVLV�PROHNXOHU�PHQXQMXNNDQ�
DGDQ\D� GXD� NHORPSRN� JHQHWLN� /�� IHUPHQWXP� DVDO�
VD\XU�DVLQ� 

 

8&$3$1�7(5,0$�.$6,+ 

3HQHOLWLDQ�LQL�GLGDQDL�ROHK�',3$�WHPDWLN�%LGDQJ�
0LNURELRORJL� 3XVDW� 3HQHOLWLDQ�%LRORJL� /,3,�� 3HQXOLV�
PHQJXFDSNDQ�WHULPD�NDVLK�NHSDGD�'U��,PDQ�+LGD\DW�
DWDV� PDVXNDQQ\D� GDODP� SHQXOLVDQ� PDNDODK� GDQ�
NHSDGD� -&0��5,.(1�%LR5HVRXUFH�&HQWHU��6DLWDPD��
-HSDQJ�� DWDV� EDQWXDQ� VWUDLQ� WLSH� /DFWREDFLOOXV 
SODQWDUXP� -&0�����7�GDQ�/DFWREDFLOOXV� IHUPHQWXP�
-&0�����7� 

 

'$)7$5�3867$.$ 

%HOJDFHP�� =�%���'RXVVHW��;��� 3UHYRVW�� +�� DQG�0DQDL��0��� ������
3RO\SKDVLF� WD[RQRPLF� VWXGLHV� RI� ODFWLF� DFLG� EDFWHULD�
DVVRFLDWHG�ZLWK� WXQLVLDQ� IHUPHQWHG�PHDW� EDVHG� RQ� WKH�
KHWHURJHQHLW\� RI� WKH� ��6-��6� U51$� JHQH� LQWHUJHQLF�
VSDFHU�UHJLRQ��$UFKLYHV�RI�0LFURELRORJ\�������SS�����-
���� 

'DHVFKHO��0�$���$QGHUVVRQ��5�(��DQG�)OHPLQJ��+�3���������0LFUR�
ELDO� HFRORJ\� RI� IHUPHQWLQJ� SODQW� PDWHULDO�� )(06� 
0LFURELRORJ\�5HYLHZV������SS�����-���� 

)UDQFR��0���4XLQWDQD��$���'XTXH��&���6XDUH]��&���5RGULJXH]��0�;��
DQG� %DUHD�� -��� ������ (YDOXDWLRQ� RI� DFWLQRP\FHWHV�
VWUDLQV� IRU�NH\� WUDLWV� UHODWHG�ZLWK�SODQW�JURZWK�SURPR�
WLRQ� DQG� P\FRUUKL]D� KHOSLQJ� DFWLYLWLHV�� $SSOLHG� 6RLO�
(FRORJ\������SS�����-���� 

*LOOLQJV��0�� DQG�+ROOH\��0��� ������ 5HSHWLWLYH� HOHPHQW� 3&5� ILQ�
JHUSULQWLQJ� �UHS-3&5�� XVLQJ� HQWHUREDFWHULDO� UHSHWLWLYH�
LQWHUJHQLF�FRQVHQVXV��(5,&��SULPHUV�LV�QRW�QHFHVVDULO\�
GLUHFWHG� DW� (5,&� HOHPHQWV�� /HWWHU� LQ� $SSOLHG� 0LFUR-

ELRORJ\������SS����-��� 
*XUWOHU��9��DQG�6WDQLVLFK��9�$����������1HZ�DSSURDFKHV�WR�W\SLQJ�

DQG�LGHQWLILFDWLRQ�RI�EDFWHULD�XVLQJ�WKH���6-��6�U'1$�
VSDFHU�UHJLRQ��0LFURELRORJ\�������SS���-��� 

+XH\��%��DQG�+DOO��-���������+\SHUYDULDEOH�'1$�ILQJHUSULQWLQJ�LQ�

(VFKHULFLD�FROL��PLQLVDWHOLWH�SUREH�IURP�EDFWHULRSKDJH�
0����-RXUQDO�RI�%DFWHULRORJ\����������SS������-����� 

0LWHYD��9���%RXGDNRY��,��7R\DQFKHYD��*�,�6���0DULQRYD��%���0LWHY�
9��DQG�0HQJDXG��-���������'LIIHUHQWLDWLRQ�RI�/DFWRED�
FLOOXV�GHOEUXHFNLL�VXEVSHFLHV�E\�ULERW\SLQJ�DQG�DPSOL�
ILHG� ULERVRPDO� '1$� UHVWULFWLRQ� DQDO\VLV� �$5'5$���
-RXUQDO�RI�$SSOLHG�0LFURELRORJ\������SS�����-���� 

0RVFKHWWL��*���%ODLRWWD��*���$SRQWH��0���&DW]HGGX��3���9LOODQL��)���
'HLDQD�� 3�� DQG�&RSSROD�� 6��� ������ 5DQGRP� DPSOLILHG�
SRO\PRUSKLF� '1$� DQG� DPSOLILHG� ULERVRPDO� '1$�
VSDFHU�SRO\PRUSKLVP��SRZHUIXO�PHWKRGV� WR�GLIIHUHQWL�
DWH� 6WUHSWRFRFFXV� WKHUPRSKLOXV� VWUDLQV�� -RXUQDO� RI�
$SSOLHG�0LFURELRORJ\���������SS����-��� 

1HL��0��DQG�/L��:���������0DWKHPDWLFDO�PRGHO� IRU�VWXG\LQJ�JHQ-

HWLF� YDULDWLRQ� LQ� WHUPV� RI� UHVWULFWLRQ� HQGRQXFOHDVHV��
3URFHHGLQJV� RI� WKH� 1DWLRQDO� $FDGHP\� RI� 6FLHQFHV� RI�
WKH�8QLWHG�6WDWHV�RI�$PHULFD����������SS�����-����� 

3URPHJD�� ������ &HUWLILFDWH� RI� $QDO\VLV� *R7DT�� *UHHQ� 0DVWHU�
0L[� DQG�8VDJH� ,QIRUPDWLRQ�� 3DUW�� �3,0���� DQG�5H�
YLVHG� ������ KWWS���ZZZ�SURPHJD�FRP�a�PHGLD�)LOHV�
5HVRXUFHV�3URWRFROV����'LXQGXK���0HL������� 

3XVSLWR�� +�� DQG� )OHHW�� *�+��� ������ 0LFURELRORJ\� RI� VD\XU� DVLQ�
IHUPHQWDWLRQ��$SSOLHG�0LFURELRORJ\�DQG�%LRWHFKQROR�
J\������SS����-���� 

5DFKPDQ��&�1���.DEDGMRYD��3���3UpYRVW�+��DQG�'RXVVHW��;���������
,GHQWLILFDWLRQ�RI�/DFWREDFLOOXV�DOLPHQWDULXV�DQG�/DFWR�
EDFLOOXV� IDUFLPLQLV� ZLWK� ��6-��6� U'1$� LQWHUJHQLF�
VSDFHU� UHJLRQ� SRO\PRUSKLVP� DQG� 3&5� DPSOLILFDWLRQ�
XVLQJ� VSHFLHV-VSHFLILF� ROLJRQXFOHRWLGH�� -RXUQDO� RI� 
$SSOLHG�0LFURELRORJ\������SS�����-����� 

5LYDV��%���0DUFREDO�����DQG�0XQR]��5���������'HYHORSPHQW� RI�D�
PXOWLORFXV� VHTXHQFH� W\SLQJ� PHWKRG� IRU� DQDO\VLV� RI�
/DFWREDFLOOXV� SODQWDUXP� VWUDLQV�� 0LFURELRORJ\�� �����
SS����-��� 

5RKOI��)�-���������176< 6�3&�QXPHULFDO�WD[RQRP\�DQG�PXOWLYDUL�
DWH� DQDO\VLV� V\VWHP��9HUVLRQ������$SSOLHG�%LRVWDWLVWLFV�
,QF��1HZ�<RUN� 

5RVVHWWL�� /�� DQG� *LUDIID�� *��� ������ 5DSLG� LGHQWLILFDWLRQ� RI� GDLU\�
ODFWLF� DFLG� EDFWHULD� E\� 0� ��-JHQHUDWHG�� 5$3'-3&5�
ILQJHUSULQW�GDWDEDVHV��-RXUQDO�RI�0LFURELRORJLFDO�0HWK�
RGV������SS����-���� 

6DLWR�6���.RED\DVKL��0���.LPRWR-1LUD��+���$RNL��5���0L]XPDFKL��
.���0L\DWD��6���<DPDPRWR��.���.LWDJDZD��<��DQG�6X]X�
NL��&���������,QWUDVSHFLHV�'LVFULPLQDWLRQ�RI�/DFWREDFLO�
OXV� SDUDSODQWDUXP� E\� 3&5��)(06�0LFURELRORJ\� /HW�
WHUV�������SS����-��� 

6ROLHUL��/���*HQRYD��)���'H�3DROD��0��DQG�*LXGLFL��3���������&KDU�
DFWHUL]DWLRQ� DQG� WHFKQRORJLFDO� SURSHUWLHV� RI�2HQRFRF�
FXV� RHQL� VWUDLQV� IURP� ZLQH� VSRQWDQHRXV� PDORODFWLF�
IHUPHQWDWLRQV�� $� )UDPHZRUN� IRU� VHOHFWLRQ� RI� QHZ�
VWDUWHU�FXOWXUHV��-RXUQDO�RI�$SSOLHG�0LFURELRORJ\�������
SS�����-���� 

6XOLVWLDQL�� $ELQDZDQWR�� 6XNDUD�� (��� 6DODPDK�� $��� 'LQRWR� $��DQG�
0DQJXQZDUGR\R�� :��� ������ ,GHQWLILFDWLRQ� RI� ODFWLF�
DFLG�EDFWHULD�LQ�VD\XU�DVLQ�IURP�FHQWUDO�MDYD��,QGRQHVLD��
EDVHG� RQ� ��6� U'1$� VHTXHQFH�� ,QWHUQDWLRQDO� )RRG�
5HVHDUFK�-RXUQDO���������SS�����-���� 

<DYX]��(��� *XQHV��+���%XOXW��&���+DUVD��6��DQG�<HQLGXQ\D��$�)���
������5)/3�RI���6-,76�U'1$�5HJLRQ� WR�GLIIHUHQWLDWH�
ODFWREDFLOOL�DW�VSHFLHV�OHYHO��:RUOG�-RXUQDO�RI�0LFUREL�
RORJ\�DQG�%LRWHFKQRORJ\���������SS�����-���� 

=DYDOHWD�� $�,��� 0XUFLD�� $�-�0�� DQG� 9DOHUD�� )�5��� ������ ��6-��6�
U'1$� ,QWHUJHQLF� VHTXHQFHV� LQGLFDWH� WKDW� /HXFRQRVWRF�
RHQRV�LV�SK\ORJHQHWLFDOO\�KRPRJHQHRXV��0LFURELRORJ\��
�����SS������-����� 

=XONLIOL�� <��� $OLWKHHQ�� 1�%��� 6RQ�� 5��� 5DKD�� $�5��� 6DPXHO�� /���
<HDS��6�.��DQG�1LVKLEXFKL��0���������5DQGRP�DPSOL�
ILHG� SRO\PRUSKLF�'1$-3&5� DQG� (5,&� 3&5�DQDO\VLV�
RQ� 9LEULR� SDUDKDHPRO\WLFXV� LVRODWHG� IURP� FRFNOHV� LQ�
3DGDQJ�� ,QGRQHVLD�� ,QWHUQDWLRQDO� )RRG� 5HVHDUFK� -RXU�
QDO������SS�����-���� 



3HGRPDQ�3HQXOLVDQ�1DVNDK�%HULWD�%LRORJL 
 

%HULWD�%LRORJL�DGDODK� MXU QDO� \DQJ�PHQHUELWNDQ�DU WLNHO�NHPDMXDQ�SHQHOLWLDQ�GL� ELGDQJ�ELRORJL�GDQ� LOPX -LOPX�WHUNDLW� GL� ,QGRQHVLD��%HULWD�
%LRORJL�PHPXDW�NDU\D�WXOLV�LOPLDK�DVOL�EHUXSD�PDNDODK�KDVLO�SHQHOLWLDQ��NRPXQLNDVL�SHQGHN�GDQ�WLQMDXDQ�NHPEDOL�\DQJ�EHOXP�SHUQDK�GLWHUELWNDQ�
DWDX�WLGDN�VHGDQJ�GLNLULP�NH�PHGLD�ODLQ���0DVDODK�\DQJ�GLOLSXW�KDUXV�PHQDPSLONDQ�DVSHN�DWDX�LQIRUPDVL�EDUX� 

 

7LSH�QDVNDK 

�� 0DNDODK�OHQJNDS�KDVLO�SHQHOLWLDQ��RULJLQDO�SDSHU� 
 1DVNDK�PHUXSDNDQ� KDVLO� SHQHOLWLDQ� VHQGLUL� � \DQJ� PHQJDQJNDW� WRSLN� \DQJ� XS� WR� GDWH�� 7LGDN� OHELK� GDUL� ��� KDODPDQ� WHUPDVXN� WDEHO� GDQ� 

JDPEDU��3HQFDQWXPDQ�ODPSLUDQ�VHSHUOXQ\D��QDPXQ�UHGDNVL�EHUKDN�PHQJXUDQJL�DWDX�PHQLDGDNDQ�ODPSLUDQ� 
�� .RPXQLNDVL�SHQGHN��VKRUW�FRPPXQLFDWLRQ� 
 .RPXQLDVL�SHQGHN�PHUXSDNDQ�PDNDODK�KDVLO�SHQHOLWLDQ�\DQJ�LQJLQ�GLSXEOLNDVLNDQ�VHFDUD�FHSDW�NDUHQD�KDVLO�WHUPXDQ�\DQJ�PHQDULN��VSHVLILN�

GDQ�EDUX��DJDU�GDSDW��VHJHUD�GLNHWDKXL�ROHK�XPXP��$UWLNHO�\DQJ�GLWXOLV�WLGDN�OHELK�GDUL����KDODPDQ��+DVLO�GDQ�SHPEDKDVDQ�EROHK�GLJDEXQJ� 
�� 7LQMDXDQ�NHPEDOL��UHYLHZ� 
 7LQMDXDQ�NHPEDOL�PHUXSDNDQ�UDQJNXPDQ�WLQMDXDQ� LOPLDK�\DQJ�VLVWHPDWLV-NULWLV�VHFDUD� ULQJNDV�QDPXQ�PHQGDODP�WHUKDGDS� WRSLN�SHQHOLWLDQ�

WHUWHQWX��+DO�\DQJ�GLWLQMDX�PHOLSXWL�VHJDOD�VHVXDWX�\DQJ�UHOHYDQ�WHUKDGDS�WRSLN�WLQMDXDQ�\DQJ�PHPEHULNDQ�JDPEDUDQ� µVWDWH�RI�WKH�DUW¶��PHOL�
SXWL�WHPXDQ�DZDO��NHPDMXDQ�KLQJJD�LVVXH�WHUNLQL��WHUPDVXN�SHUGHEDWDQ�GDQ�NHVHQMDQJDQ�\DQJ�DGD�GDODP�WRSLN�\DQJ�GLEDKDV��7LQMDXDQ�XODQJ�
LQL�KDUXV�PHUDQJNXP�PLQLPDO����DUWLNHO� 

 

 

6WUXNWXU�QDVNDK 

�� %DKDVD 
 %DKDVD�\DQJ�GLJXQDNDQ�DGDODK�%DKDVD�,QGRQHVLD�DWDX�,QJJULV�\DQJ�EDLN�GDQ�EHQDU�� 
�� -XGXO 
 -XGXO�GLEHULNDQ�GDODP�EDKDVD�,QGRQHVLD�GDQ�LQJJULV��-XGXO��KDUXV�VLQJNDW��MHODV�GDQ�PHQFHUPLQNDQ�LVL�QDVNDK�GHQJDQ�GLLNXWL�ROHK�QDPD�VHUWD�

DODPDW�VXUDW�PHQ\XUDW�SHQXOLV�GDQ�DODPDW�HPDLO���1DPD�SHQXOLV�XQWXN�NRUHVSRQGHQVL�GLEHUL�WDQGD�DPSORS�FHWDN�DWDV��VXSHUVFULSW�� 
�� $EVWUDN 

 $EVWUDN�GLEXDW�GDODP�GXD�EDKDVD��EDKDVD�,QGRQHVLD�GDQ�,QJJULV��$EVWUDN�PHPXDW�VHFDUD�VLQJNDW�WHQWDQJ�ODWDU�EHODNDQJ��WXMXDQ��PHWRGH��KDVLO�
\DQJ�VLJQLILNDQ��NHVLPSXODQ�GDQ�LPSOLNDVL�KDVLO�SHQHOLWLDQ��$EVWUDN�EHULVL�PDNVLPXP�����NDWD��VSDVL�WXQJJDO��'L�EDZDK�DEVWUDN�GLFDQWXPNDQ�
NDWD�NXQFL�\DQJ�WHUGLUL�DWDV�PDNVLPXP�HQDP�NDWD��GLPDQD�NDWD�SHUWDPD�DGDODK�\DQJ�WHUSHQWLQJ��$EVWUDN�GDODP�%DKDVD�,QJJULV�PHUXSDNDQ�
WHUMHPDKDQ�GDUL�%DKDVD�,QGRQHVLD��(GLWRU�EHUKDN�XQWXN�PHQJHGLW�DEVWUDN�GHPL�DODVDQ�NHMHODVDQ�LVL�DEVWUDN�� 

�� 3HQGDKXOXDQ 

 3HQGDKXOXDQ�EHULVL�ODWDU�EHODNDQJ��SHUPDVDODKDQ�GDQ�WXMXDQ�SHQHOLWLDQ��3HUOX�GLVHEXWNDQ�MXJD�VWXGL�WHUGDKXOX�\DQJ�SHUQDK�GLODNXNDQ�WHUNDLW�
GHQJDQ�SHQHOLWLDQ�\DQJ�GLODNXNDQ�� 

�� %DKDQ�GDQ�FDUD�NHUMD 
 %DKDQ�GDQ� FDUD�NHUMD� EHULVL� LQIRUPDVL�PHQJHQDL�PHWRGH� \DQJ�GLJXQDNDQ�GDODP�SHQHOLWLDQ�� �3DGD�EDJLDQ� LQL� EROHK�GLEXDW� VXE-MXGXO� \DQJ�

VHVXDL� GHQJDQ� WDKDSDQ� SHQHOLWLDQ��0HWRGD� KDUXV� GLSDSDUNDQ� GHQJDQ� MHODV� VHVXDL� GHQJDQ� VWDQGDU� WRSLN� SHQHOLWLDQ� GDQ� GDSDW� GLXODQJ� ROHK�
SHQHOLWL�ODLQ���$SDELOD�PHWRGD�\DQJ�GLJXQDNDQ�DGDODK�PHWRGD�\DQJ�VXGDK�EDNX�FXNXS�GLWXOLV�VLWDVLQ\D�GDQ�DSDELOD�DGD�PRGLILNDVL�PDND�KDUXV�
GLWXOLVNDQ�GHQJDQ�MHODV�EDJLDQ�PDQD�GDQ�KDO�DSD�\DQJ�GLPRGLILNDVL� 

�� +DVLO 
 +DVLO�PHPXDW�GDWD�DWDXSXQ�LQIRUPDVL���XWDPD�\DQJ�GLSHUROHK�EHUGDVDUNDQ�PHWRGD�\DQJ�GLJXQDNDQ��$SDELOD�LQJLQ�PHQJDFX�SDGD�VXDWX�WDEHO�

JUDILN�GLDJUDP�DWDX�JDPEDU��PDND�KDVLO�\DQJ�WHUGDSDW�SDGD�EDJLDQ�WHUVHEXW�GDSDW�GLXUDLNDQ�GHQJDQ�MHODV�GHQJDQ�WLGDN��PHQJJXQDNDQ�NDOLPDW�
µ/LKDW�7DEHO��¶��$SDELOD�PHQJJXQDNDQ�QLODL�UDWD-�UDWD�PDND�KDUXV�PHQ\HUWDNDQ�SXOD�VWDQGDU�GHYLDVLQ\D�� 

�� 3HPEDKDVDQ 

 3HPEDKDVDQ�EXNDQ�PHUXSDNDQ�SHQJXODQJDQ�GDUL�KDVLO��3HPEDKDVDQ�PHQJXQJNDS�DODVDQ�GLGDSDWNDQQ\D�KDVLO�GDQ���DUWL�DWDX�PDNQD�GDUL�KDVLO�
\DQJ�GLGDSDW�WHUVHEXW��%LOD�PHPXQJNLQNDQ��KDVLO�SHQHOLWLDQ�LQL�GDSDW�GLEDQGLQJNDQ�GHQJDQ�VWXGL�WHUGDKXOX� 

�� .HVLPSXODQ 

 .HVLPSXODQ� EHULVL� LQIRPDVL� \DQJ� PHQ\LPSXONDQ� KDVLO� SHQHOLWLDQ�� VHVXDL� GHQJDQ� WXMXDQ� SHQHOLWLDQ�� GDQ� SHQHOLWLDQ� EHULNXWQ\D� \DQJ� ELVD�
GLODNXNDQ� 

�� 8FDSDQ�WHULPD�NDVLK 

 %DJLDQ�LQL�EHULVL�XFDSDQ�WHULPD�NDVLK�NHSDGD�VXDWX�LQVWDQVL�MLND�SHQHOLWLDQ�LQL�GLGDQDL�DWDX�GLGXNXQJDQ�ROHK�LQVWDQVL�WHUVHEXW��DWDXSXQ�NHSDGD�
SLKDN�\DQJ�PHPEDQWX�ODQJVXQJ�SHQHOLWLDQ�DWDX�SHQXOLVDQ�DUWLNHO�LQL� 

��� 'DIWDU�SXVWDND 

 3DGD�EDJLDQ�LQL��WLGDN�GLSHUNHQDQNDQ�XQWXN�PHQVLWDVL�DUWLNHO�\DQJ�WLGDN�PHODOXL�SURVHV�SHHU�UHYLHZ��$SDELOD�KDUXV�PHQ\LWLU�GDUL��ODSRUDQ��
DWDX��NRPXQLNDVL�SHUVRQDO��GLWXOLVNDQ�
XQSXEOLVKHG
�GDQ�WLGDN�SHUOX�GLWDPSLONDQ�GL�GDIWDU�SXVWDND��'DIWDU�SXVWDND�KDUXV�EHULVL�LQIRUPDVL�\DQJ�
XS�WR�GDWH�\DQJ�VHEDJLDQ�EHVDU�EHUDVDO�GDUL�RULJLQDO�SDSHUV�GDQ�SHQXOLVDQ�WHUELWDQ�EHUNDOD�LOPLDK��QDPD�MXUQDO��WLGDN�GLVLQJNDW� 

 

 

 

)RUPDW�QDVNDK 

�� 1DVNDK�GLNHWLN�GHQJDQ�PHQJJXQDNDQ�SURJUDP�0LFURVRIW�:RUG��KXUXI�1HZ�7LPHV�5RPDQ�XNXUDQ�����VSDVL�JDQGD�NHFXDOL�$EVWUDN��%DWDV�NLUL
-NDQDQ�DWDV-EDZDK�PDVLQJ-PDVLQJ�����FP��0DNVLPXP�LVL�QDVNDK����KDODPDQ�WHUPDVXN�LOXVWUDVL�GDQ�WDEHO� 

�� 3HQXOLVDQ� ELODQJDQ� SHFDKDQ� GHQJDQ� NRPD� PHQJLNXWL� EDKDVD� \DQJ� GLWXOLV� PHQJJXQDNDQ� GXD� DQJND� GHVLPDO� GL� EHODNDQJ� NRPD�� $SDELOD�
PHQJJXQDNDQ� %DKDVD� ,QGRQHVLD�� DQJND� GHVLPDO� GLWXOLV� GHQJDQ� PHQJJXQDNDQ� NRPD� ���� GDQ� GLWXOLV� GHQJDQ� PHQJJXQDNDQ� WLWLN� ���� ELOD�
PHQJJXQDNDQ�EDKDVD�,QJJULV��&RQWRK��3DQMDQJ�EXNX�DGDODK�����FP��/HQJKW�RI�WKH�ERRN�LV�����FP���3HQXOLVDQ�DQJND��-��GLWXOLV�GDODP�NDWD�
NHFXDOL�ELOD�ELODQJDQ�VDWXDQ�XNXU��VHGDQJNDQ�DQJND����GDQ�VHWHUXVQ\D�GLWXOLV�GHQJDQ�DQJND���&RQWRK�OLPD�RUDQJ�VLVZD��SDQMDQJ�EXNX���FP� 

�� 3HQXOLVDQ�VDWXDQ�PHQJLNXWL�DWXUDQ�LQWHUQDWLRQDO�V\VWHP�RI�XQLWV�� 
�� 1DPD� WDNVRQ� GDQ� NDWHJRUL� WDNVRQRPL� GLWXOLV� GHQJDQ� PHUXMXN� NHSDGD� DWXUDQ� VWDQGDU� \DQJ� GLDNXL�� 8QWXN� WXPEXKDQ� PHQJJXQDNDQ  

,QWHUQDWLRQDO�&RGH�RI�%RWDQLFDO�1RPHQFODWXUH��,&%1���XQWXN�KHZDQ�PHQJJXQDNDQ�,QWHUQDWLRQDO�&RGH�RI�=RRORJLFDO�1RPHQFODWXUH��,&=1���
XQWXN�MDPXU�,QWHUQDWLRQDO�&RGH�RI��1RPHQFODWXUH� IRU�$ OJDH��)XQJL�DQG�3ODQW��,&)$)3���,QWHUQDWLRQDO�&RGH�RI�1RPHQFODWXUH�RI�%DFWHULD�
�,&1%���GDQ�XQWXN�RUJDQLVPH�\DQJ�ODLQ�PHUXMXN�SDGD�NHVHSDNDWDQ�,QWHUQDVLRQDO��3HQXOLVDQ�QDPD�WDNVRQ�OHQJNDS�GHQJDQ�QDPD�DXWKRU�KDQ\D�
GLODNXNDQ� SDGD� EDJLDQ� GHVNULSVL� WDNVRQ�� PLVDOQ\D� SDGD� QDVNDK� WDNVRQRPL�� 3HQXOLVDQ� QDPD� WDNVRQ� XQWXN� ELGDQJ� ODLQQ\D� WLGDN� SHUOX�
PHQJJXQDNDQ�QDPD�DXWKRU� 

�� 7DWD�QDPD�GL�ELGDQJ�JHQHWLND�GDQ�NLPLD�PHUXMXN�NHSDGD�DWXUDQ�EDNX�WHUEDUX�\DQJ�EHUODNX�� 
�� ,OXVWUDVL�GDSDW�EHUXSD�IRWR��KLWDP�SXWLK�DWDX�EHUZDUQD��DWDX�JDPEDU�WDQJDQ��OLQH�GUDZLQJ��� 
�� 7DEHO� 

7DEHO�GLEHUL� MXGXO� \DQJ� VLQJNDW�GDQ� MHODV�� VSDVL� WXQJJDO�GDODP�EDKDVD� ,QGRQHVLD� GDQ� ,QJJULV�� VHKLQJJD�7DEHO�GDSDW�EHUGLUL� VHQGLUL�� 7DEHO�
GLEHUL�QRPRU�XUXW�VHVXDL�GHQJDQ�NHWHUDQJDQ�GDODP�WHNV��.HWHUDQJDQ�7DEHO�GLOHWDNNDQ�GL�EDZDK�7DEHO��7DEHO� WLGDN�GLEXDW� WHUWXWXS�GHQJDQ�
JDULV�YHUWLNDO��KDQ\D�PHQJJXQDNDQ�JDULV�KRULVRQWDO�\DQJ�PHPLVDKNDQ�MXGXO�GDQ�EDWDV�EDZDK��3DUDJUDI�SDGD�LVL�WDEHO�GLEXDW�VDWX�VSDVL� 

�� *DPEDU 
 *DPEDU�ELVD�EHUXSD�IRWR��JUDILN��GLDJUDP�GDQ�SHWD��-XGXO�JDPEDU�GLWXOLV�VHFDUD�VLQJNDW�GDQ�MHODV��VSDVL�WXQJJDO��.HWHUDQJDQ�\DQJ�PHQ\HUWDL�

JDPEDU�KDUXV�GDSDW�EHUGLUL�VHQGLUL��GLWXOLV�GDODP�EDKDVD�,QGRQHVLD�GDQ�,QJJULV��*DPEDU�GLNLULP�GDODP�EHQWXN��MSHJ�GHQJDQ�UHVROXVL�PLQLPDO�
����GSL��XQWXN�OLQH�GUDZLQJ�PLQLPDO����GSL���� 



�� 'DIWDU�3XVWDND 
 6LWDVL�GDODP�QDVNDK�DGDODK�QDPD�SHQXOLV�GDQ�WDKXQ��%LOD�SHQXOLV�OHELK�GDUL�VDWX�PHQJJXQDNDQ�NDWD�µGDQ¶�DWDX�HW�DO��&RQWRK���.UDPHU���������

�+DP]DK�GDQ�<XVXI����������3UHPDFKDQGUD�HW�DO����������%LOD�QDVNDK�GLWXOLV�GDODP�EDKDVD�,QJJULV�\DQJ�PHQJJXQDNDQ�VLWDVL���RUDQJ�SHQXOLV�
PDND�GLJXQDNDQ�NDWD�µDQG¶��&RQWRK���+DP]DK�DQG�<XVXI���������3HQXOLVDQ�GDIWDU�SXVWDND�DGDODK�VHEDJDL�EHULNXW� 

D� -XUQDO 
 1DPD�MXUQDO�GLWXOLV�OHQJNDS� 
 $JXVWD��$���0DHKDUD��6���2KDVKL��.���6LPDQMXQWDN��3��DQG�6KLEX\D��+���������6WHUHRVHOHFWLYH�R[LGDWLRQ�DW�&-��RI�IODYDQV�E\�WKH�HQGRSK\WLF�
IXQJXV�'LDSRUWKH�VS��LVRODWHG�IURP�D�WHD�SODQW��&KHPLFDO�DQG�3KDUPDFHXWLFDO�%XOOHWLQ����������SS�����-����� 

E���%XNX 

 0HUQD��7��DQG�$O-7KDQL��)�)���������&RUSRUDWH�5LVN�0DQDJHPHQW���QG��HG��-RKQ�:HOO\�DQG�6RQV�/WG��(QJODQG� 
F� 3URVLGLQJ�DWDX�KDVLO�6LPSRVLXP�6HPLQDU�/RNDNDU\D� 
 )LGLDQD��)���7UL\XZRQR� ,� DQG�5LGXZDQ��$���������=DNDK�3HUVSHFWLYHV�DV�D�6\PERO�RI�,QGLYLGXDO�DQG�6RFLDO�3LHW\��'HYHORSLQJ�5HYLHZ�RI�
WKH�0HDGLDQ�6\PEROLF� ,QWHUDFWLRQLVP��*OREDO�&RQIHUHQFH�RQ�%XVLQHVV�DQG�)LQDQFH�3URFHHGLQJV��7KH�,QVWLWXWH� RI�%XVLQHVV� DQG� �)LQDQFH�
5HVHDUFK��������SS������-���� 

G� 0DNDODK�VHEDJDL�EDJLDQ�GDUL�EXNX 

 %DUWK��0�(���������)DLU�9DOXHV�DQG�)LQDQFLDO�6WDWHPHQW�9RODWLOLW\��,Q��%RULR��&���+XQWHU��:�&���.DXIPDQ��*�*���DQG�7VDWVDURQLV��.��HGV���
7KH�0DUNHW�'LFLSOLQH�$FURVV�&RXQWULHV�DQG�,QGXVWULHV��0,7�3UHVV��&DPEULGJH� 

H�� 7KHVLV��VNULSVL�GDQ�GLVHUWDVL� 
 :LOOLDPV��-�:���������3OD\LQJ�WKH�&RUSRUDWH�6KHOO�*DPH��7KH�)RUHQVLF�$FFRXQWLQJ�DQG�,QYHVWLJDWLRQ�,QGXVWU\��/DZ��DQG�WKH�0DQDJHPHQW�
RI�2UJDQL]DWLRQDO�$SSHDUDQFH��'LVVHUWDWLRQ��*UDGXDWH�3URJUDPPH�LQ�6RFLRORJ\��<RUN�8QLYHUVLW\��7RURQWR��2QWDULR� 

I�� $UWLNHO�RQOLQH� 
 $UWLNHO� \DQJ� GLXQGXK� VHFDUD� RQOLQH� GLWXOLV� GHQJDQ�PHQJLNXWL� IRUPDW� \DQJ� EHUODNX� XQWXN� MXUQDO�� EXNX� DWDXSXQ� WKHVLV� GHQJDQ� GLOHQJNDSL�
DODPDW�VLWXV�GDQ�ZDNWX�PHQJXQGXK��7LGDN�GLSHUNHQDQNDQ�XQWXN�PHQVLWDVL�DUWLNHO�\DQJ�WLGDN�PHODOXL�SURVHV�SHHU�UHYLHZ�PLVDOQ\D� ODSRUDQ�
SHUMDODQDQ�PDXSXQ�DUWLNHO�GDUL�ODPDQ�ZHE�\DQJ�WLGDN�ELVD�GLSHUWDQJXQJ�MDZDENDQ�NHEHQDUDQQ\D�VHSHUWL�ZLNLSHGLD� 

 +LPPDQ�� /�0��� ������$�0RUDO�&KDQJH��%XVLQHVV�(WKLFV�$IWHU�(QURQ��6DQ�'LHJR�8QLYHUVLW\�3XEOLFDWLRQ�� KWWS�HWKLFV�VDQGLHJR�HGX�/0+��
RSHG�(QURQ�LQGH[�DVS�� �DFFHVVHG����-DQXDUL�������ELOD�QDVNDK�GLWXOLV�GDODP�EDKDVD� LQJJULV�DWDX��GLDNVHV����-DQXDUL�������ELOD�QDVNDK�
GLWXOLV�GDODP�EDKDVD�LQGRQHVLD 

 

)RUPXOLU�SHUVHWXMXDQ�KDN�DOLK�WHUELW�GDQ�NHDVOLDQ�QDVNDK� 
6HWLDS�SHQXOLV�\DQJ�PHQJDMXNDQ�QDVNDKQ\D�NH�UHGDNVL�%HULWD�%LRORJL�DNDQ�GLPLQWD�XQWXN�PHQDQGDWDQJDQL�OHPEDU�SHUVHWXMXDQ�\DQJ� EHULVL�KDN�DOLK�
WHUELW� QDVNDK� WHUPDVXN� KDN� XQWXN�PHPSHUEDQ\DN� DUWLNHO� GDODP� EHUEDJDL� EHQWXN� NHSDGD� SHQHUELW� %HULWD� %LRORJL�� 6HGDQJNDQ� SHQXOLV� WHWDS� EHUKDN�
XQWXN�PHQ\HEDUNDQ�HGLVL�FHWDN�GDQ�HOHNWURQLN�XQWXN�NHSHQWLQJDQ�SHQHOLWLDQ�GDQ�SHQGLGLNDQ��)RUPXOLU�LWX�MXJD�EHULVL�SHUQ\DWDDQ�NHDVOLDQ�QDVNDK�\DQJ�
PHQ\HEXWNDQ�EDKZD�QDVNDK�DGDODK�KDVLO�SHQHOLWLDQ�DVOL��EHOXP�SHUQDK�GDQ�WLGDN�VHGDQJ�GLWHUELWNDQ�GL�WHPSDW�ODLQ��� 

3HQHOLWLDQ�\DQJ�PHOLEDWNDQ�KHZDQ� 
6HWLDS�QDVNDK�\DQJ�SHQHOLWLDQQ\D��PHOLEDWNDQ�KHZDQ��WHUXWDPD�PDPDOLD��VHEDJDL�RE\HN�SHUFREDDQ���SHQHOLWLDQ��ZDMLE�PHQ\HUWDNDQ�¶HWKLFDO�FOHDUDQFH�
DSSURYDOµ�WHUNDLW�DQLPDO�ZHOIDUH�\DQJ�GLNHOXDUNDQ�ROHK�EDGDQ�DWDX�SLKDN�EHUZHQDQJ� 

/HPEDU�LOXVWUDVL�VDPSXO� 
*DPEDU�LOXVWUDVL�\DQJ�WHUGDSDW�GL�VDPSXO�MXUQDO�%HULWD�%LRORJL�EHUDVDO�GDUL�VDODK�VDWX�QDVNDK�\DQJ�GLSXEOLNDVL�SDGD�HGLVL�WHUVHEXW��2OHK�NDUHQD�LWX��
VHWLDS�QDVNDK�\DQJ�DGD�LOXVWUDVLQ\D�GLKDUDSNDQ�GDSDW�PHQJLULPNDQ�LOXVWUDVL�DWDX�IRWR�GHQJDQ�NXDOLWDV�JDPEDU�\DQJ�EDLN�GHQJDQ� GLVHUWDL�NHWHUDQJDQ�
VLQJNDW�LOXVWUDVL�DWDX�IRWR�GDQ�QDPD�SHPEXDW�LOXVWUDVL�DWDX�SHPEXDW�IRWR� 

3URRIV� 
1DVNDK�SURRIV�DNDQ�GLNLULP�NH�SHQXOLV�GDQ�SHQXOLV�GLZDMLENDQ�XQWXN�PHPEDFD�GDQ�PHPHULNVD�NHPEDOL�LVL�QDVNDK�GHQJDQ�WHOLWL��1DVNDK�SURRIV�KDUXV�
GLNLULP�NHPEDOL�NH�UHGDNVL�GDODP�ZDNWX�WLJD�KDUL�NHUMD��� 

1DVNDK�FHWDN� 
6HWLDS�SHQXOLV�\DQJ�QDVNDKQ\D�GLWHUELWNDQ�DNDQ�GLEHULNDQ���HNVHPSODU�PDMDODK�%HULWD�%LRORJL�GDQ�UHSULQW��0DMDODK�WHUVHEXW�DNDQ�GLNLULPNDQ�NHSDGD�
FRUUHVSRQGLQJ�DXWKRU� 
 

3HQJLULPDQ�QDVNDK 

1DVNDK�GLNLULP�VHFDUD�RQOLQH�NH�ZHEVLWH�EHULWD�ELRORJL��KWWS���H-MRXUQDO�ELRORJL�OLSL�JR�LG�LQGH[�SKS�EHULWDBELRORJL 

$ODPDW�NRQWDN 
5HGDNVL�-XUQDO�%HULWD�%LRORJL��3XVDW�3HQHOLWLDQ�%LRORJL-/,3, 
&LELQRQJ�6FLHQFH�&HQWUH��-O��5D\D�%RJRU�.P�����&LELQRQJ������ 

7HOS�����-��-���������)D[�����-��-���������������������������� 
(PDLO��MXUQDOEHULWDELRORJL#\DKRR�FR�LG�DWDX 
MXUQDOEHULWDELRORJL#JPDLO�FRP 



0$.$/$+�+$6,/�5,6(7��25,*,1$/�3$3(56� �
��
�
�
&2�&8/785(�2)�$0</2/<7,&�)81*,� ��$VSHUJLOOXV�QLJHU���$1'�2/($*,1286�<($67���&DQGLGD�RUWKRSVLOR�
VLV�21�&$66$9$�:$67(�)25�/,3,'��$&&808/$7,21�>$NXPXODVL�OLSLG�ROHK�NXOWXU�FDPSXUDQ�NDSDQJ������$VSHU�
JLOOXV�QLJHU�GDQ�NKDPLU�&DQGLGD�RUWKRSVLORVLV�SDGD�PHGLD�OLPEDK�VLQJNRQJ@��
$WLW�.DQWL�DQG�,�0DGH�6XGLDQD�� �����������������������������������������������������������������������������������������������������������������������������������������������������

��
��
��
��
�
�
�
����±�����
�

678',�%,20(75,�%(5'$6$5.$1�0(5,67,.�'$1�025)20(75,.��,.$1�*85$0,�*$/85�%$67$5�
'$1�%/8(6$),5����>%LRPHWULFDO�6WXG\�%DVHG�RQ�0HULVWLF�DQG�0RUSKRPHWULF�RI�*LDQW�*RXUDP\�6WUDLQ�%DVWDU�
DQG�%OXHVD¿U@�
'HQL�5DGRQD��1XQDN�1D¿TRK�GDQ�2WRQJ�=HQDO�$UL¿Q�� ������������������������������������������������������������������������������������������������������������

�
�
�
����± ����

+(5,7$%,/,7$6�'$1�3(52/(+$1�*(1(7,.�3$'$�%2%27�,.$1�1,/$�+$6,/�6(/(.6,��>+HULWDELOLW\�
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