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3HQFHJDKDQ� 7UDQVIHU� $LU� GDUL� 3RW� %DZDK� NH� 3RW� $WDV�

0HODOXL�3URVHV�'LIXVL�

�
+DO�SULQVLS�GDODP�PHQLODL�HIHN�+/�MDPEX�PHWH�DGDODK�

PHPDVWLNDQ� SHUXEDKDQ� VWDWXV� OHQJDV� WDQDK� SDGD�
NRPSDUWHPHQ�SRW�DWDV�KDQ\D�GLVHEDENDQ�ROHK�DNWLYLWDV�DNDU�
MDPEX� PHWH

�

VDMD�� EXNDQ� PHODOXL

�

SURVHV� GLIXVL� DLU� SDGD�
PDWULN�PHGLD��8QWXN� LWX�� VHWHODK� SHUWXPEXKDQ� DNDU� MDPEX�
PHWH� PHQJLVL� PHGLD� SDGD

�

NRPSDUWHPHQ� SRW� EDZDK��
GLODNXNDQ�SHPXWXVDQ�NRORP�PHGLD� VHWLQJJL��

�

�

�

��FP�WHSDW�
GL�EDZDK�FRURQJ�SHQJDUDK�DNDU� 3URVHV�SHPXWXVDQ�NRORP
PHGLD� WHUVHEXW� GLODNXNDQ� GHQJDQ� PHPEXDQJ� VHEDJLDQ�
PDWHULDO� PHGLD� \DQJ�PHQHPSHO� SDGD� MDULQJDQ� DNDU� MDPEX�
PHWH� GHQJDQ� PHQ\HPSURWNDQ� DLU� PHODOXL� HPSDW� DNVHV�
OXEDQJ� PHOLQJNDU� �OHEDU� �� FP�� SDQMDQJ� �� FP�� \DQJ� WHODK�
GLVLDSNDQ� VHEHOXPQ\D�� 3HQ\HPSURWDQ� DLU� PHQJJXQDNDQ�
NRPSUHVRU� WHNDQDQ� UHQGDK� DJDU

�

HIHN� PHNDQLV� WHNDQDQQ\D�
WLGDN�PHOXNDL

�

MDULQJDQ� DNDU

�

MDPEX�PHWH��

�

6HODPD� SHULRGH�
HYDOXDVL� SDVRNDQ� DLU� GDUL

�

+/

�

MDPEX� PHWH

�

NH� WDQDPDQ�
MDJXQJ�� GLMDJD� DJDU

�

WLGDN� DGD� MDULQJDQ� DNDU� MDJXQJ� \DQJ�
WXPEXK� PHQXMX� NRPSDUWHPHQ� SRW� EDZDK

�

GHQJDQ� FDUD�
PHPELDUNDQ� NHHPSDW� OXEDQJ� DNVHV� WHWDS� WHUEXND�

�

$GDQ\D�
FDKD\D� \DQJ� PDVXN� DNDQ� PHQJKDPEDW� SHUWXPEXKDQ� DNDU�
MDJXQJ�� QDPXQ� WLGDN� PHQJJDQJJX

�

MDULQJDQ� DNDU� MDPEX�
PHWH�

��

/XEDQJ�DNVHV�\DQJ�WHUEXND�MXJD�VHNDOLJXV�EHUIXQJVL�
XQWXN�PHQHPSDWNDQ� QR]HO� LULJDVL� RWRPDWLV� XQWXN�PHQJDLUL�
NRPSDUWHPHQ�SRW�EDZDK�

��
�

3HPHOLKDUDDQ�7DQDPDQ

3HPHOLKDUDDQ�WDQDPDQ�GLODNXNDQ�VHFDUD�LQWHQVLI�XQWXN�

PHQJKLQGDUL� VHUDQJDQ� 237� GDQ� PHQFXNXSL� NHEXWXKDQ� DLU�

PHODOXL� LULJDVL� UHJXOHU� SDGD� NHVXOXUDKDQ� NRPSDUWHPHQ� SRW�

KLQJJD�SHQJXMLDQ �SDVRNDQ�DLU�GDUL �+/ �MDPEX�PHWH�GLPXODL��

.HEXWXKDQ� KDUD� WDQDPDQ� GLMDJD� WHWDS �WHUSHQXKL �VHSDQMDQJ�

SHQHOLWLDQ� �GHQJDQ� FDUD� PHPEHULNDQ� SXSXN� ���� J� 13.�

JUDQXO�NJ� PHGLD� VHEHOXP� PHGLD� WDQDP
�

GLPDVXNNDQ� NH�

GDODP� NRPSDUWHPHQ�� VHVXDL� GHQJDQ� KDVLO� WHUEDLN� GDUL�

SHQHOLWLDQ� VHEHOXPQ\D
�

�7ULVLODZDWL� HW� DO�� ������
�

$JDU�

NHVHOXUXKDQ�NRPSDUWHPHQ�SRW�EHUGLUL�VWDELO�
�

PDND�GLSDVDQJ�

UDQJND� ND\X� XQWXN� PHQ\DQJJDQ\D�
�

3URVHV� SHQMDUDQJDQ�

MDJXQJ�GLODNXNDQ�PHQMHODQJ�SHQJXMLDQ�SDVRNDQ
�

DLU�SDGD�+/

MDPEX� PHWH� GHQJDQ� PHQ\LVDNDQ� VDWX� WDQDPDQ� \DQJ�

SHUWXPEXKDQQ\D�WHUEDLN�
�

�3HQJDPDWDQ

�
3DUDPHWHU� SHQJDPDWDQ� PHOLSXWL� GLQDPLND� OHQJDV�

WDQDK�� SRWHQVLDO� DLU� GDXQ�� WUDQVSLUDVL�� GDQ� IRWRVLQWHVLV��

'LQDPLND� OHQJDV� WDQDK� GLPRQLWRU� WLDS� ��� PHQLW� VHNDOL�

GHQJDQ� VHQVRU� SUREH� OHQJDV� WDQDK� \DQJ� WHUKXEXQJ� NH XQLW�

GDWDORJJHU�VHSHUWL�SDGD�PHWRGH�SHQJXNXUDQ�+/

�

MDPEX�PHWH�

VHEHOXPQ\D

�

�3LWRQR� HW� DO�� ����D�� 3LWRQR� HW� DO�� ����E���

6HQVRU�SUREH�OHQJDV�WDQDK�GLSDVDQJ�SDGD

�

SRVLVL����FP�GDUL�

GDVDU� NRPSDUWHPHQ� SRW� DWDV�

�

EDLN� \DQJ� EHULVL� MDPEX�PHWH�

PDXSXQ� MDJXQJ�� 3RWHQVLDO� DLU� GDXQ� GLXNXU� GHQJDQ

�

:HVFRU

+5���7�'HZ�3RLQW�0LFURYROWPHWHU�� VHGDQJNDQ� WUDQVSLUDVL�

GDQ� IRWRVLQWHVLV� GLXNXU� GHQJDQ� /,&25������� 3HQJDPDWDQ�

VHFDUD� VLPXOWDQ� SRWHQVLDO� DLU� GDXQ�� WUDQVSLUDVL�� GDQ�

IRWRVLQWHVLV� GLODNXNDQ� SDGD� KDUL� NH��� VHWHODK� NHNHULQJDQ�

SDGD�VDPSHO�GDXQ�PXGD�\DQJ�WHODK�WXPEXK�SHQXK�

��
3HQJDPDWDQ� LNOLP� PLNUR� GL� UXPDK� NDFD� KDQ\D�

GLIRNXVNDQ� SDGD� SHULRGH�NHNHULQJDQ� VDDW� HYDOXDVL� SDVRNDQ

DLU� SDGD� +/

�

MDPEX� PHWH�� PHOLSXWL� SDUDPHWHU� VXKX� XGDUD�

GDQ� NHOHPEDEDQ� UHODWLI� XGDUD

�

\DQJ� GLXNXU� VHWLDS� ���PHQLW�

VHNDOL� GHQJDQ� VHQVRU� '+7���� \DQJ� WHUKXEXQJ� NH� XQLW�

GDWDORJJHU�

�

�

$QDOLVLV�'DWD

�
'DWD� GLDQDOLVLV� PHQJJXQDNDQ� $QRYD�

�

GDQ ELOD�

GLWHPXNDQ�SHUEHGDDQ� \DQJ� Q\DWD�SDGD� WDUDI��������PDND�

GLODQMXWNDQ�GHQJDQ�XML�'XQFDQ�

�

�

�

+$6,/�'$1�3(0%$+$6$1

�

�

'LQDPLND�/HQJDV�7DQDK

�

6HODPD

�

SHULRGH� NHNHULQJDQ�� OHQJDV� WDQDK� SDGD�

NHVHOXUXKDQ� NRPSDUWHPHQ� SRW� DWDV� \DQJ� EHULVL� WDQDPDQ�

MDJXQJ� PHQXUXQ� VHFDUD� JUDGXDO�� NHFXDOL� SDGD� SHUODNXDQ�

NRQGLVL� NHFXNXSDQ� DLU

�

�%�� VHSHUWL� WHUOLKDW� SDGD�*DPEDU� ���

0XODL�KDUL�NH���

�

VHWHODK�SHUODNXDQ�NHNHULQJDQ��QLODL�OHQJDV�

WDQDK� SDGD� NRPSDUWHPHQ� SRW� DWDV� \DQJ� EHULVL� MDJXQJ�

GHQJDQ� DNVHV� +/

�

MDPEX� PHWH� �+�� VHODOX

�

OHELK� WLQJJL�

GLEDQGLQJNDQ�GHQJDQ�NRPSDUWHPHQ�DWDV�\DQJ�EHULVL�MDJXQJ�

WDQSD�DNVHV�+/�MDPEX�PHWH��.��
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�

/HQJDV� WDQDK�SDGD�NRPSDUWHPHQ�SRW� WDQDPDQ�MDJXQJ�GDODP�NRQGLVL�NHFXNXSDQ�DLU� �%��

�

NHNHULQJDQ� WDQSD�DNVHV�

+/

�

MDPEX�PHWH��.���GDQ�NHNHULQJDQ�GHQJDQ�DNVHV�+/

�

MDPEX�PHWH��+���VHUWD�OHQJDV�WDQDK�SDGD�NRPSDUWHPHQ�SRW�

DWDV�+/

�

MDPEX�PHWH��+�-0���.RGH�RYDO�PHUDK�PHQXQMXNNDQ�SHULRGH�GLPDQD�HIHN�+/�WDPSDN�SDGD�NRPSDUWHPHQ�

SRW�MDJXQJ�

�
)LJXUH���

�

6RLO�PRLVWXUH�RQ�WKH�PDL]H�SRW�FRPSDUWPHQW�XQGHU�ZHOO�LUULJDWHG�FRQGLWLRQ��%���GURXJKW�FRQGLWLRQ�ZLWKRXW�FDVKHZ�

+/

�

DFFHVV��.���DQG�GURXJKW�FRQGLWLRQ�ZLWK�FDVKHZ�+/

�

DFFHVV��+���DQG�RQ

�

WKH�FDVKHZ�+/

�

FRPSDUWPHQW

�

�+�-0���

7KH�UHG�RYDO�FRGH�LQGLFDWHG�WKH�SHULRG�RI

�

DSSDUHQFHG�+/�HIIHFW�

�

�
3DGD� SHULRGH� PXODL� GDUL� ��� KDUL� VHWHODK� NHNHULQJDQ�

�
WHUOLKDW�QLODL�UDWD�UDWD�OHQJDV�WDQDK�GL�NRPSDUWHPHQ�SRW�DWDV�

\DQJ�EHULVL�MDJXQJ�GHQJDQ�DNVHV�+/

�

MDPEX�PHWH��+��UHODWLI�

VWDELO� SDGD� OHYHO� GL� DWDV� ���� �Z�Z��� GDQ� VHGLNLW� OHELK�

UHQGDK�VHNLWDU������GDUL�QLODL�OHQJDV�WDQDK�GL�NRPSDUWHPHQ�

SRW�DWDV�+/

�

MDPEX�PHWH��+�-0���6HOLVLK�QLODL�OHQJDV� WDQDK�

SDGD� MDJXQJ� DQWDUD� NRQGLVL� NHNHULQJDQ� GHQJDQ� DNVHV� +/�

MDPEX�PHWH��+��GHQJDQ�NHNHULQJDQ� WDQSD�DNVHV�+/�MDPEX�

PHWH� �.�� WHUOLKDW� Q\DWD� VHPDNLQ� PHQLQJNDW

�

GHQJDQ�

EHUWDPEDKQ\D�SHULRGH�NHNHULQJDQ

�

�*DPEDU�����6HOLVLK�QLODL�

OHQJDV� WDQDK� WHUVHEXW� PHQFDSDL� VHNLWDU� ����� SDGD� DNKLU�

SHULRGH�NHNHULQJDQ�

�
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�

5HJUHVL� SHQLQJNDWDQ� VHOLVLK� �'�� QLODL� OHQJDV� WDQDK� SDGD� NRPSDUWHPHQ� SRW� MDJXQJ

�

DQWDUD� \DQJ� GLEHUL

�

SHUODNXDQ�

NHNHULQJDQ�GHQJDQ�DNVHV�+/� MDPEX�PHWH� �+�

�

GHQJDQ�NHNHULQJDQ� WDQSD�DNVHV�+O� MDPEX�PHWH� �.��SDGD�SHULRGH�

DQWDUD�������KDUL�VHWHODK�NHNHULQJDQ�

�

)LJXUH���

�

5HJUHVLRQ�RI�WKH�GLIIHUHQFHG� �'��VRLO�PRLVWXUH�EHWZHHQ�WKH�PDL]H�XQGHU�GURXJKW�FRQGLWLRQ�ZLWK�FDVKHZ�+/�DFFHVV�
�+�� DQG� GURXJKW� FRQGLWLRQ� ZLWKRXW� FDVKHZ� +/� DFFHVV� �.�� GXULQJ� WKH� SHULRG� RI� ������ GD\V� DIWHU� GURXJKW�

WUHDWPHQWV�
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+DVLO� LQL� PHQMHODVNDQ� GXD� KDO� SHQWLQJ�� \DLWX� ����

DGDQ\D� IXQJVL� +/ �PHQ\HEDENDQ� WLQJNDW� NHOHQJDVDQ� WDQDK�

GL� NRPSDUWHPHQ� SRW� DWDV� \DQJ� EHULVL� MDPEX� PHWH� WLGDN�

PHQJDODPL� SHQXUXQDQ �GUDVWLV�� WHUXWDPD� SDGD� NRQGLVL�

NHNHULQJDQ�WLQJNDW�ODQMXW��GDQ�����DGDQ\D�IXQJVL�+/
�

MDPEX�

PHWH� WDPSDN� PHQDKDQ� SHQXUXQDQ� OHQJDV� WDQDK� SDGD�

NRPSDUWHPHQ� SRW� DWDV� \DQJ� EHULVL� MDJXQJ� SDGD� NRQGLVL�

NHNHULQJDQ� WLQJNDW� ODQMXW��+DO� LQL�PHQJLQGLNDVLNDQ�DGDQ\D�

SDVRNDQ� DLU� GDUL� +/
�
MDPEX�PHWH� NHSDGD

�
WDQDPDQ

�
MDJXQJ��

6HEDOLNQ\D�
�
SDGD� VDDW� \DQJ� EHUVDPDDQ� OHQJDV� WDQDK� GL�

NRPSDUWHPHQ� SRW� DWDV� \DQJ� EHULVL� MDJXQJ� WDQSD� DNVHV� +/
�MDPEX�PHWH

�
�.�

�
PHQJDODPL� SHQXUXQDQ� MDXK� GL� EDZDKQ\D��

+DVLO� LQL� VHODUDV� GHQJDQ� KDVLO� SHQHOLWLDQ
�
ODLQ� \DQJ�

PHQ\DWDNDQ�EDKZD�VDDW�WUDQVSLUDVL�UHQGDK�SDGD�PDODP�KDUL�

PHPLFX�SHQLQJNDWDQ�SRWHQVLDO�DLU�GL� MDULQJDQ� WDQDPDQ�GDQ�

PHGLVWULEXVLNDQQ\D

�

NH� MDULQJDQ� \DQJ� PDVLK� UHQGDK�

SRWHQVLDO�DLUQ\D�� WHUPDVXN�NH� MDULQJDQ�DNDU�\DQJ�EHUDGD�GL�

ODSLVDQ� WDQDK� DWDV� \DQJ� WHODK� PHQJHULQJ� �1HXPDQQ� DQG�

*DUGRQ� ����� �<X� HW� DO�� ���� ��� 8QWXN� VSHVLHV� GDQ� NRQGLVL�

WHUWHQWX�� WLQJJLQ\D� SRWHQVLDO� DLU� GL� MDULQJDQ� DNDU� GDSDW�

PHPEDVDKL� NHPEDOL� SDUWLNHO� WDQDK� GL� ODSLVDQ� DWDV� \DQJ�

WLQJNDW�NHOHQJDVDQ�VHEHOXPQ\D�WHODK�PHQXUXQ�DNLEDW�SURVHV�

HYDSRWUDQVSLUDVL��3ULHWR�HW�DO�������
�

*RX�DQG�0LOOHU�������

�
6WDWXV�$LU�SDGD�-DULQJDQ�'DXQ�-DJXQJ

�
3HQLQJNDWDQ� GHILVLW� OHQJDV� WDQDK� SDGD� SHULRGH�

NHNHULQJDQ
�

PHQ\HEDENDQ� SHQXUXQDQ� VWDWXV� DLU� SDGD�

MDULQJDQ�GDXQ�MDJXQJ�
�

\DQJ�GLWXQMXNNDQ�ROHK�NHQDLNDQ�QLODL�

QHJDWLI� SRWHQVLDO� DLU� GDXQ� ��GDXQ�� VHSHUWL� WHUOLKDW� SDGD�

*DPEDU
�

��� 3DGD� NRQGLVL� NHNHULQJDQ� WLQJNDW� ODQMXW�� DGDQ\D�

SDVRNDQ

�
DLU� GDUL� +/

�
MDPEX� PHWH� NH� NRPSDUWHPHQ� SRW�

MDJXQJ� EHUNRQWULEXVL� Q\DWD� GDODP� PHPSHUEDLNL� VWDWXV� DLU�

SDGD� MDULQJDQ� GDXQ

�

MDJXQJ��

�

(IHN� LQL� WHUOLKDW� Q\DWD� SDGD�

SHULRGH� VHWHODK� GHODSDQ� KDUL� SDVFD� SHPEHULDQ� VWUHV�

NHNHULQJDQ��

�
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�

1LODL� SRWHQVLDO� DLU� GDXQ� ��GDXQ�� WDQDPDQ� MDJXQJ� SDGD� NRQGLVL� NHFXNXSDQ� DLU� �%��� NHNHULQJDQ� WDQSD� DNVHV� +/

MDPEX�PHWH� �.���GDQ�NHNHULQJDQ�GHQJDQ�DNVHV�+/

�

MDPEX�PHWH� �+�

�

1LODL�\DQJ�GLLNXWL�ROHK�KXUXI�\DQJ�EHUEHGD�

SDGD�QLODL�ZDNWX�\DQJ�VDPD�PHQXQMXNNDQ�EHUEHGD�Q\DWD�SDGD�3������XML�'XQFDQ�

�

)LJXUH���

�

7KH�YDOXH�RI� OHDI�ZDWHU�SRWHQWLDO� ��OHDI��RQ�PDL]H�XQGHU�ZHOO� LUULJDWHG�FRQGLWLRQ��%���GURXJKW�FRQGLWLRQ�ZLWKRXW�

FDVKHZ�+/

�

DFFHVV��.���DQG�GURXJKW�FRQGLWLRQ�ZLWK�FDVKHZ�+/

�

DFFHVV��+�

�

7KH�YDOXHV�ZLFK� IROORZHG�E\�GLI IHUHQW�

OHWWHU�DW�WKH�VDPH�WLPH��LQGLFDWHG�VLJQLILFDQW�DW�3������'XQFDQ�WHVW�

�

�

5HJUHVL�DQWDUD�OHQJDV�WDQDK�GHQJDQ�SRWHQVLDO�DLU�GDXQ

�

��GDXQ�

�

SDGD� *DPEDU� �

�

PHQXQMXNNDQ� EDKZD� DGDQ\D�

SDVRNDQ� DLU� GDUL� +/

�

MDPEX� PHWH� �+�� PHQ\HEDENDQ� ODMX�

SHQLQJNDWDQ� QLODL� QHJDWLI� �GDXQ

�

VHEDJDL� DNLEDW� SHQXUXQDQ�

OHQJDV�WDQDK�UHODWLI�OHELK�UHQGDK�GLEDQGLQJNDQ�SDGD�NRQGLVL�

NHNHULQJDQ�WDQSD�DNVHV�+/

�

MDPEX�PHWH��.��

�

+DO�LQL�WHUOLKDW�

SDGD� SHUEHGDDQ� QLODL� JUDGLHQQ\D�

�

6HPHQWDUD� SDGD� NRQGLVL�

VHODOX� EHUNHFXNXSDQ� DLU� �%��PHPLOLNL

�

JDUGLHQ

�

\DQJ� VDQJDW�

NHFLO��GDQ�SHUXEDKDQ�SDGD�OHQJDV�WDQDK�\DQJ�WLQJJL��DQWDUD�

��� � ����� WLGDN� EHUSHQJDUXK� SDGD� SRWHQVLDO� DLU� GDXQ�

MDJXQJ�� �+DVLO� \DQJ� VDPD� MXJD� GLWXQMXNNDQ�ROHK� VWXGL� ODLQ�

SDGD� WDQDPDQ� OHJXP� EHUSHUDNDUDQ� GDODP� \DQJ� EHU�

NHPDPSXDQ� +/�

�

\DLWX

�

&XOOHQ� SDOOLGXP

�

�1�7�%XUE�� GDQ�

0HGLFDJR� VDWLYD�� .HGXD� MHQLV� WDQDPDQ� WHUVHEXW

�

VHFDUD�

HIHNWLI�GDSDW�PHPEDQWX�SHQ\HGLDDQ�DLU�EDJL�WDQDPDQ�OHJXP�

EHUSHUDNDUDQ� GDQJNDO�

�

7ULIROLXP� VXEWHUUDQHXP�� VHKLQJJD�

WHWDS� GDSDW� PHPHOLKDUD� VWDWXV� DLU� GDXQ� GHQJDQ� EDLN� SDGD�

VDDW� PHOHZDWL� SHULRGH� NHULQJ

�

�3DQJ� HW� DO�� ������

��

3DGD�

OLQJNXQJDQ� VDYDQD� \DQJ� WHUEDWDV� VXPEHU� DLU�� NHPDPSXDQ�

+/� SHSRKRQDQ� WXUXW� PHPIDVLOLWDVL� NHEXWXKDQ� DLU� VSHVLHV�

UHUXPSXWDQ� \DQJ� WXPEXK� GL� EDZDK� WDMXNQ\D�� VHKLQJJD�

PDPSX�PHOHZDWL� PXVLP� NHULQJ� GHQJDQ� EDLN� �'RKQ� HW� DO��

����� :DUG�HW�DO��������3UL\DGDUVKLQL�HW�DO��������
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�

5HJUHVL�DQWDUD�OHQJDV�WDQDK�GHQJDQ�SRWHQVLDO�DLU�GDXQ���GDXQ��MDJXQJ
�)LJXUH���� 7KH�UHJUHVVLRQ�RI�WKH�VRLO�PRLVWXUH�DQG�OHDI�ZDWHU�SRWHQWLDO���OHDI��RQ�PDL]H

�

�7UDQVSLUDVL�GDQ�)RWRVLQWHVLV

�3HUXEDKDQ� VWDWXV� DLU� SDGD

�

MDULQJDQ� GDXQ� MDJXQJ� VDDW�

SHULRGH� NHNHULQJDQ� GLLNXWL� ROHK� SHUXEDKDQ� DNWLYLWDV�
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