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���3HQGDKXOXDQ 

%DQMLU� PHUXSDNDQ� SHULVWLZD� PHOXDSQ\D� DLU� VXQJDL�
PHOHELKL�SDOXQJ�VXQJDL�DWDX�JHQDQJDQ�DLU�\DQJ�WHUMDGL�
SDGD�GDHUDK�\DQJ�UHQGDK�GDQ�WLGDN�ELVD�WHUGUDLQDVLNDQ��
%DQMLU� GDSDW� WHUMDGL� VHEDJDL� DNLEDW� GDUL� EHUEDJDL�
NHMDGLDQ� VHSHUWL� FXUDK� KXMDQ� WLQJJL�� NHQDLNDQ� DLU� ODXW�
DNLEDW�SDVDQJ�PDXSXQ�WVXQDPL�DWDX�NHJDJDODQ�VWUXNWXU�
GUDLQDVH� GDQ� VWUXNWXU� GL� VXQJDL� VHSHUWL� WDQJJXO� MHERO�
GDQ�NHUXQWXKDQ�EHQGXQJDQ��)DULG�GNN���������'DWDUDQ�
EDQMLU� �IORRG� SODLQ�� PHQJDQGXQJ� SRWHQVL� \DQJ�
PHUXJLNDQ� VHKXEXQJDQ� GHQJDQ� WHUGDSDWQ\D� DQFDPDQ�
EHUXSD� OXDSDQ� GDQ� JHQDQJDQ� EDQMLU�� .HWLND� EDQMLU�
WHUMDGL� GL� DUHD� SHPXNLPDQ� WHUXWDPD� GL� GDHUDK�
SHUNRWDDQ�PDND�DNDQ�WHUMDGL�EHQFDQD�� 

.RWD� 0DQDGR� PHUXSDNDQ� VDODK� VDWX� NRWD� GL� ZLOD\DK�
,QGRQHVLD� 7LPXU� \DQJ� KDPSLU� VHWLDS� WDKXQQ\D�
PHQJDODPL� EDQMLU�� .RWD� 0DQDGR� PHQJDODPL� EDQMLU�
WHUXWDPD�SDGD�GDHUDK-GDHUDK� WHUWHQWX�\DQJ�EHUGHNDWDQ�
GHQJDQ�EDGDQ�DLU��ORZODQG�DUHD�� �'XQGX���������.RWD�
0DQDGR� GLODOXL� NXUDQJ� OHELK� ��� VXQJDL�� �� �OLPD��
GLDQWDUDQ\D� DGDODK� VXQJDL� EHVDU� \DQJ� PHOLQWDVL�
ZLOD\DK� .RWD� 0DQDGR�� \DLWX� 6XQJDL� 0DODOD\DQJ��
6XQJDL� 6DULR�� 6XQJDL� 7LNDOD�� 6XQJDL� 7RQGDQR�� GDQ�
6XQJDL� %DLODQJ�� .HOLPD� VXQJDL� WHUVHEXW� EHUSRWHQVL�
EHVDU� WHUKDGDS� EHQFDQD� EDQMLU� GL� .RWD� 0DQDGR�
�%XQJNROX�GNN�������� 

6XQJDL� 7LNDOD� PHUXSDNDQ� VDODK� VDWX� VXQJDL� XWDPD�
GLDQWDUD� OLPD� VXQJDL� \DQJ� PHPEHODK� .RWD� 0DQDGR��
'$6� 7LNDOD� PHUXSDNDQ� EDJLDQ� GDUL� '$6� VXQJDL�
7RQGDQR� \DQJ� PHPLOLNL� OXDVDQ� ������ NP�� GHQJDQ�
SDQMDQJ� 6XQJDL� 7LNDOD� VHSDQMDQJ� ������ NP� �1DQORK\�
GNN���������6XQJDL�7LNDOD�PHQJDOLU�GDUL�WLPXU�NH�EDUDW�
EHUKXOX� GL� .DEXSDWHQ� 0LQDKDVD� GDQ� EHUPXDUD� GL�
6XQJDL� 7RQGDQR� �.RWD� 0DQDGR�� GHQJDQ� SDQMDQJ�
VXQJDL� WRWDO� ������.P�� GLPDQD� �� �����.P�PDVXN� GL�
ZLOD\DK� NRWD� 0DQDGR� GDQ� VHOHELKQ\D� EHUDGD� GL�
.DEXSDWHQ� 0LQDKDVD�� /HEDU� VXQJDL� 7LNDOD� GL�
VHSDQMDQJ�UDWD-UDWD����V�G����PHWHU� 

3DGD� VDDW� NHMDGLDQ� EDQMLU� .RWD� 0DQGR� WDQJJDO� ���
-DQXDUL� ������ PHQXUXW� FDWDWDQ� %:6� 6XODZHVL� ,��
NHGDODPDQ� DLU� GL� SRV� GXJD� DLU� .DLUDJL� \DQJ� EHUMDUDN�
VHNLWDU� �� NP� GDUL� PXDUD� WHUFDWDW� PHQFDSDL� ����� P��
GHQJDQ� GHELW� GLSHUNLUDNDQ� SDGD� ������� P��GHWLN��
6HGDQJNDQ� SDGD� KXOX� 6XQJDL� 7LNDOD�� GL� SRV� GXJD� DLU�
VDZDQJDQ� GHELW� EDQMLU� GLSHUNLUDNDQ� SDGD� ������� P��
GHWLN�GHQJDQ�WLQJJL�PXND�DLU�WHUFDWDW�SDGD������P�� 

'DPSDN� \DQJ� GLWLPEXONDQ� ROHK� EDQMLU� WDKXQ� �����
WHUVHEXW�PHQJDNLEDWNDQ�UXPDK�KDUWD�EHQGD�KDQ\XW�GDQ�
UXVDN�� NHUXVDNDQ� LQIUDVWUXNWXU� GDQ� EDQJXQDQ�
SHUNDQWRUDQ� VHKLQJJD� DNWLYLWDV� SHPHULQWDKDQ�
SHUHNRQRPLDQ� OXPSXK� WRWDO�� %HUGDVDUNDQ� GDWD� GDUL�
%13%�.RWD�0DQDGR��WRWDO�NHUXVDNDQ�\DQJ�GLDNLEDWNDQ�
ROHK� EDQMLU� WDKXQ� ����� \DLWX�� UXPDK� KDQ\XW� ���� XQLW��
UXVDN�EHUDW�������XQLW�� UXVDN�VHGDQJ�������XQLW�� UXVDN�
ULQJDQ������XQLW�����JHUHMD�UXVDN�����XQLW�PDVMLG�UXVDN�
GDQ� ��� VHNRODK� UXVDN�� ZDUJD� \DQJ� WHUNHQD� GDPSDN�
EDQMLU� WHUVHEXW� PHQFDSDL� ������� MLZD� GDQ� NRUEDQ�
PHQLQJJDO����RUDQJ��/DKLZX���������6HEDUDQ�EDQMLU�GL�
.RWD� 0DQDGR� SDGD� WDKXQ� ����� GLVDMLNDQ� SDGD�
*DPEDU���� 

%HUEDJDL� XSD\D� SHQJHQGDOLDQ� EDQMLU� GLODNVDQDNDQ� XQWXN�
PHQDQJDQL�PDVDODK�EDQMLU��6DODK�VDWXQ\D�DGDODK�XSD\D�
VWUXNWXUDO�\DQJ�GLODNVDQDNDQ�GL�ORNDVL�EHUXSD�QRUPDOLVDVL�
GDQ�SHQDQJJXODQ�GL�KLOLU�6XQJDL�7RQGDQR�\DQJ�WHUPDVXN�
GDODP� NHJLDWDQ� XUEDQ� IORRG� FRQWURO� LQ� VHOHFWHG� FLWLHV�
�,3-������VHUWD�QRUPDOLVDVL�GL�6XQJDL�7LNDOD� 

7XMXDQ� NDMLDQ� LQL� DGDODK� PHQGDSDWNDQ� GDHUDK� OXDSDQ�
EDQMLU�GDQ� WLQJNDW� ULVLNR�EHQFDQD�EDQMLU�6XQJDL�7LNDOD�
GL� .RWD� 0DQDGR� VHKLQJJD� GDSDW� GLUHNRPHQGDVLNDQ�
XSD\D� SHQJHQGDOLDQ� EDQMLU� \DQJ� WHSDW� XQWXN�
PHQJXUDQJL� WLQJNDW� ULVLNR� EHQFDQD� EDQMLU� 6XQJDL�
7LNDOD��.RWD�0DQDGR�� 

���0HWRGRORJL 

/RNDVL�NDMLDQ�EHUDGD�GL�VHSDQMDQJ�6XQJDL�7LNDOD�\DQJ�
EHUDGD� GL� ZLOD\DK� .RWD� 0DQDGR�� GDUL� EDWDV� NRWD� GL�
EDJLDQ� KXOX� GDQ� SHUWHPXDQ� 6XQJDL� 7LNDOD� GHQJDQ�
6XQJDL� 7RQGDQR� GL� %DJLDQ�+LOLU�� VHSDQMDQJ� ����� NP��
8QLW� DQDOLVLV� ULVLNR� \DQJ�GLJXQDNDQ� DGDODK� NHOXUDKDQ��
\DQJ� WHUGLUL� GDUL� �� NHOXUDKDQ� GL� .RWD� 0DQDGR� \DQJ�
EHUDGD�GL�VHNLWDU�6XQJDL�7LNDOD�\DLWX�NHOXUDKDQ�7LNDOD�
$UHV��%DQMHU��7LNDOD�%DUX�� 3DDO� ,9��'HQGHQJDQ� /XDU��
'HQGHQJDQ�'DODP��5DQRPXXW��3HUNDPLO�GDQ�0DOHQGHQJ�� 

3HQJXPSXODQ� GDWD�PHOLSXWL�� GDWD� KXMDQ�PHQJJXQDNDQ�
GDWD� SRV� SHQFDWDWDQ� KXMDQ� 7LNDOD-6DZDQJDQ�� 7LNDOD-
.DOHRVDQ�� 7LNDOD-� 5XPHQJNRU��0DODOD\DQJ-.DNDVNDVHQ��
1RRQJDQ��GDQ�3DOHORDQ�VHODPD����WDKXQ�GDUL�WDKXQ������
KLQJJD� ������'DWD� GHELW� GDUL� SRV� GXJD� DLU� 6DZDQJDQ��
3DDO� ,9� GDQ� .DLUDJL�� 'DWD� '(0� PHQJJXQDNDQ� GDWD�
'(01$6� GDUL� KWWS���WLGHV�ELJ�JR�LG�'(01$6��� 'DWD�
SHQXWXWXSDQ�ODKDQ�PHQJJXQDNDQ�GDWD�SHQXWXSDQ�ODKDQ�
����� GDUL� KWWS���ZZZ�ZHEJLV�GHSKXW�JR�LG�������
*DPEDU� ��PHQXQMXNNDQ� MXPODK� FXUDK� KXMDQ� WDKXQDQ�
SDGD� PDVLQJ-PDVLQJ� SRV� SHQFDWDWDQ� KXMDQ� GDUL� WDKXQ�
����-������ 

/DQJNDK� SHUWDPD� DGDODK� PHPEXDW� DQDOLVLV� KLGURORJL�
GHQJDQ� PHQJJXQDNDQ� +66� PHWRGH� *$0$-��� 6&6��
6Q\GHU�� 1DND\DVX�� ,7%-�� GDQ� ,7%-��� .HGDODPDQ�

*DPEDU����6HEDUDQ�EDQMLU�GL�.RWD�0DQDGR�WDKXQ����� 
�%:6�6XODZHVL�,������� 
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EDQMLU� PDNVLPXP� GLPRGHONDQ� VHFDUD� QXPHULN� GXD�
GLPHQVL� GHQJDQ� +(&-5$6� ������ PHQJJXQDNDQ� GDWD�
EDWLPHWUL� WHUEDUX� GDQ� PHQ\HUWDNDQ� SHQJDUXK� SDVDQJ�
VXUXW� �)DULG��GNN���������+DVLO�SHPRGHODQ�GLEDQGLQJNDQ�
GHQJDQ� GDWD� SHQFDWDWDQ� EDQMLU� XQWXN� YHULILNDVL� DNXUDVL�
PRGHO� �)RUPDQHN�� GNN�� ������� 'DODP� NDMLDQ� LQL�
GLJXQDNDQ�GDWD�NHMDGLDQ�EDQMLU�.RWD�0DQDGR�WDKXQ������� 

3DGD� VWXGL� LQL� EDQMLU� GLPRGHONDQ� SDGD� WLJD� NRQGLVL� DWDX�
VNHQDULR��.RQGLVL�SHUWDPD�DGDODK�NRQGLVL�HNVLVWLQJ�WDQSD�
XSD\D� SHQJHQGDOLDQ�� .RQGLVL� NHGXD� DWDX� VNHQDULR� ��
DGDODK� GHQJDQ� XSD\D� SHQJHQGDOLDQ� EDQMLU� QRUPDOLVDVL�
6XQJDL� 7RQGDQR� GDQ� %HQGXQJDQ� .XZLO� .DZDQJNRDQ��
.RQGLVL� NHWLJD� DWDX� VNHQDULR� �� DGDODK� GHQJDQ� XSD\D�
SHQJHQGDOLDQ�EDQMLU�QRUPDOLVDVL�6XQJDL�7RQGDQR��%HQGXQJDQ�
.XZLO�.DZDQJNRDQ�GDQ�1RUPDOLVDVL�6XQJDL�7LNDOD�� 

.RQGLVL� EDWDV� �ERXQGDU\� FRQGLWLRQ�� SHPRGHODQ� DGDODK�
KLGURJUDI� GHELW� 4��� 6XQJDL� 7RQGDQR� PHPSHUKLWXQJNDQ�
GHELW� RXWIORZ� %HQGXQJDQ� .XZLO� GLPDQD� GHELW� RXWIORZ�
XQWXN� NDOD� XODQJ� ��� WDKXQ� XQWXN� NRQGLVL� HOHYDVL� DLU�
GDODP�ZDGXN�������P�DWDX�SDGD�KLJK�ZDWHU�OHYHO��+:/��
DGDODK� ������ P��V� GHQJDQ� SXQFDN� SDGD� MDP� NH� ��
�/DKDPHQGX� GNN�� ������� KLGURJUDI� GHELW� 4��� 6XQJDL�
7LNDOD�� GDQ� HOHYDVL� SDVDQJ� WHUWLQJJL� �+:6�� GL� 7HOXN�
0DQDGR�VHWLQJJL��������3DODU�������� 

.HPXGLDQ� GLODNXNDQ� DQDOLVLV� WLQJNDW� HIHNWLILWDV� XSD\D-
XSD\D� SHQJHQGDOLDQ� EDQMLU� \DQJ� GLODNXNDQ�� GHQJDQ�
SDUDPHWHU�WLQJNDW�UHGXNVL�ULVLNR�EHQFDQD�EDQMLU�VHUWD�QLODL�
PDQIDDW� ELD\DQ\D��$QDOLVLV� ULVLNR�EDQMLU� GLVXVXQ� EHUGDVDUNDQ�
3HUDWXUDQ� .HSDOD� %13%� 1R�� �� WDKXQ� ����� WHQWDQJ�
3HGRPDQ�8PXP�3HQJNDMLDQ�5LVLNR�%HQFDQD��$QDOLVLV�QLODL�
PDQIDDW�ELD\D�GLKLWXQJ�GHQJDQ�PHWRGH�EHQHILW�FRVW�UDWLR��� 

����5LVLNR�EDQMLU 

5LVLNR� EDQMLU� GLGHILQLVLNDQ� VHEDJDL� NRPELQDVL� GDUL�
NHPXQJNLQDQ�SUREDELOLWDV�EDQMLU�GDQ�SRWHQVL�DNLEDW�\DQJ�
GLWLPEXONDQQ\D�WHUKDGDS�NHVHKDWDQ�PDQXVLD��OLQJNXQJDQ��
ZDULVDQ� EXGD\D� GDQ� DNWLYLWDV� HNRQRPL� \DQJ�
GLDVRVLDVLNDQ�GHQJDQ�VHEXDK�NHMDGLDQ�EDQMLU��)ORRG�5LVN�
'LUHFWLYH�������GDODP�'H�%UXLMQ���������'DODP�DQDOLVLV�
ULVLNR� EDQMLU� DGD� EHEHUDSD� SHUKLWXQJDQ� VHSHUWL� WLQJNDW�
DQFDPDQ�� WLQJNDW� NHUXJLDQ� GDQ� WLQJNDW� NDSDVLWDV� �)DULG��
GNN�������� 

7LQJNDW�ULVLNR�EHQFDQD�VHFDUD�XPXP�EHUEDQGLQJ�OXUXV�GHQJDQ�
EHVDU�DQFDPDQ�GDQ�NHUHQWDQDQ��VHUWD�EHUEDQGLQJ�WHUEDOLN�

GHQJDQ� NDSDVLWDV�� 'HPLNLDQ� ULVLNR� EHQFDQD� VHSHUWL�
GLXUDLNDQ�GDODP�3HUND�%13%�1R����7DKXQ�������GDODP�
SHUDWXUDQ� WHUVHEXW� NDMLDQ� ULVLNR� EHQFDQD� GDSDW� GLODNVDQDNDQ�
GHQJDQ�PHQJJXQDNDQ�SHQGHNDWDQ�VHEDJDL�EHULNXW� 

 

$QDOLVLV�ULVLNR�PHWRGH�VHPLNXDQWLWDWLI�LQL�PHQJJXQDNDQ�
IDNWRU�SHPERERWDQ�GDQ�LQGHNV�XQWXN�PHQ\HGHUKDQDNDQ�
SURVHV� DQDOLVLV� VHFDUD� XPXP� GLJXQDNDQ� VHMXPODK�
SHQHOLWLDQ�WHUNDLW�ULVLNR�EHQFDQD�� 

����,QGHNV�DQFDPDQ�EDQMLU 

%DKD\D� EDQMLU� GLFLULNDQ� GHQJDQ� SUREDELOLWDV� EDQMLU��
NHGDODPDQ� EDQMLU�� NHFHSDWDQ� DOLUDQ�� NHFHSDWDQ� QDLNQ\D�
WLQJJL�PXND�DLU�GDQ�VHEDJDLQ\D��'H�%UXLMQ���������\DQJ�
SDOLQJ� XPXP� GLJXQDNDQ� VHEDJDL� SDUDPHWHU� DGDODK�
NHGDODPDQ�� NDUHQD� SDUDPHWHU� NHGDODPDQ� OHELK� PXGDK�
XQWXN� GLNHWDKXL� EHVDUDQQ\D�� 6WXGL� 6DUPLQLQJVLK�� GNN���
������ PHQXQMXNNDQ� KXEXQJDQ� SHQLQJNDWDQ� NHGDODPDQ�
EDQMLU� GHQJDQ� SHQLQJNDWDQ� ULVLNR� EHQFDQD� EDQMLU��
1DPXQ� VHODLQ� NHGDODPDQ�� SDUDPHWHU� \DQJ� SHQWLQJ� XQWXN�
GLSHUKDWLNDQ� DGDODK� NHFHSDWDQ�� NDUHQD� DOLUDQ� GHQJDQ�
NHFHSDWDQ� \DQJ� WLQJJL�PHPLOLNL� HQHUJL� \DQJ� EHVDU� GDQ�
GDSDW� PHQ\HEDENDQ� NHUXVDNDQ� EHVDU�� 0HQXUXW�
6DUPLQLQJVLK� GNN�� ������ EDKD\D� EDQMLU� EHUGDVDUNDQ�
NHFHSDWDQ� GLNODVLILNDVLNDQ� VHEDJDL� EDKD\D� UHQGDK� MLND�
'9������P��V�� EDKD\D� VHGDQJ� MLND� �����P��V� �� '9���
����P��V�GDQ�EDKD\D�WLQJJL�MLND�'9�!�����P��V�� 

����,QGHNV�NHUHQWDQDQ 

.HUHQWDQDQ� GDSDW� GLEDJL-EDJL� NH� GDODP� NHUHQWDQDQ�
VRVLDO��HNRQRPL��ILVLN�GDQ�OLQJNXQJDQ��3HQHQWXDQ�LQGHNV�
SHQGXGXN� WHUSDSDU� GLKLWXQJ� GDUL� NRPSRQHQ� VRVLDO�
EXGD\D�GL�NDZDVDQ�EHQFDQD��.RPSRQHQ�LQL�GLSHUROHK�GDUL�
LQGLNDWRU� NHSDGDWDQ� SHQGXGXN� GDQ� LQGLNDWRU� NHORPSRN�
UHQWDQ�SDGD�VXDWX�GDHUDK�ELOD�WHUNHQD�EHQFDQD�� 

6HGDQJNDQ� NHUHQWDQDQ� HNRQRPL� EHUVDPD� GHQJDQ�
NHUHQWDQDQ� ILVLN�GDQ� OLQJNXQJDQ�PHUXSDNDQ�NRPSRQHQ�
GDODP� PHQJKLWXQJ� EHVDU� LQGHNV� NHUXJLDQ� GDUL� VXDWX�
ZLOD\DK� \DLWX� SRWHQVL� NHUXJLDQ� GDHUDK� GDODP� VDWXDQ�
UXSLDK�� 0HQXUXW� 3HUND� %13%� QRPRU� �� WDKXQ� ������
WHUGDSDW� GXD� LQGLNDWRU� \DQJ� GLJXQDNDQ� GDODP�
PHQJKLWXQJ�LQGHNV�NHUHQWDQDQ�HNRQRPL�\DLWX�OXDV�ODKDQ�
SURGXNWLI� GDQ� 3'5%�� ,QGLNDWRU� \DQJ� GLJXQDNDQ� XQWXN�
NHUHQWDQDQ� ILVLN�SDGD�NDMLDQ� LQL� DGDODK� UXPDK�� IDVLOLWDV�
XPXP�GDQ�IDVLOLWDV�NULWLV��,QGHNV�NHUHQWDQDQ�OLQJNXQJDQ�
GLWHQWXNDQ� ROHK� LQGLNDWRU� WXWXSDQ� ODKDQ� \DQJ� EHUXSD�
KXWDQ�OLQGXQJ��KXWDQ�DODP��KXWDQ�EDNDX�PDQJURYH��UDZD�
GDQ�VHPDN�EHOXNDU� 

'DWD�\DQJ�GLSHUROHK�XQWXN�VHOXUXK�NRPSRQHQ�NHPXGLDQ�
GLEDJL� GDODP� WLJD� NHODV� DQFDPDQ� \DLWX� UHQGDK�� VHGDQJ�
GDQ� WLQJJL�� 'HQJDQ� GHPLNLDQ� QLODL� NRPSRQHQ�
NHUHQWDQDQ�WHUKDGDS�EDQMLU�DGDODK�� 

 

��  

*DPEDU����&XUDK�KXMDQ�WDKXQDQ 

𝑅𝑒𝑠𝑖𝑘𝑜 ≈ 𝐴𝑛𝑐𝑎𝑚𝑎𝑛 ∗
𝐾𝑒𝑟𝑒𝑛𝑡𝑎𝑛𝑎𝑛

𝐾𝑎𝑝𝑎𝑠𝑖𝑡𝑎𝑠
 ��� 

𝐾𝑒𝑟𝑒𝑛𝑡𝑎𝑛𝑎𝑛 = ሺ0.4 ∗ 𝑠𝑘𝑜𝑟  𝑘𝑒𝑟𝑒𝑛𝑡𝑎𝑛𝑎𝑛 𝑠𝑜𝑠𝑖𝑎𝑙ሻ 

+ሺ0.25 ∗ 𝑠𝑘𝑜𝑟 𝑘𝑒𝑟𝑒𝑛𝑡𝑎𝑛𝑎𝑛 𝑒𝑘𝑜𝑛𝑜𝑚𝑖ሻ 

+ሺ0.25 ∗ 𝑠𝑘𝑜𝑟 𝑘𝑒𝑟𝑒𝑛𝑡𝑎𝑛𝑎𝑛 𝑓𝑖𝑠𝑖𝑘ሻ 

+(0.1 ∗ 𝑠𝑘𝑜𝑟 𝑘𝑒𝑟𝑒𝑛𝑡𝑎𝑛𝑎𝑛 𝑙𝑖𝑛𝑔𝑘𝑢𝑛𝑔𝑎𝑛) 

��� 
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����,QGHNV�NDSDVLWDV 

,QGHNV� .DSDVLWDV� GLGHILQLVLNDQ� VHEDJDL� NHPDPSXDQ�
VXDWX� ZLOD\DK�� EDLN� GDUL� VLVL� SHPHULQWDK� PDXSXQ�
VZDVWD� XQWXN� PHODNXNDQ� WLQGDNDQ� DQWLVLSDVL� GDQ�
PLWLJDVL� XQWXN� PHQJXUDQJL� DQFDPDQ� GDQ� NHUXJLDQ�
DNLEDW�WHUMDGLQ\D�VXDWX�EHQFDQD��/DKLZX��GNN��������� 

,QGHNV� NDSDVLWDV� GDHUDK� .RWD� 0DQDGR� DGDODK� VHGDQJ�
GHQJDQ� VNRU� ����� �%13%�� ������� ,QGHNV� NDSDVLWDV�
GLKLWXQJ�EHUGDVDUNDQ�WXMXK�SULRULWDV�\DLWX�� 

D� 3HUNXDWDQ�NHELMDNDQ�GDQ�.HOHPEDJDDQ� 
E� 3HQJNDMLDQ�ULVLNR�GDQ�SHUHQFDQDDQ�WHUSDGX�� 
F� 3HQJHPEDQJDQ� 6LVLWHP� ,QIRUPDVL�� 'LNODW�� GDQ�

/RJLVWLN�� 
G� 3HQDQJDQDQ�7HPDWLN�.DZDVDQ�5DZDQ�%HQFDQD�� 
H� 3HQLQJNDWDQ� (IHNWLILWDV� 3HQFHJDKDQ� GDQ�0LWLJDVL�

%HQFDQD� 
I� 3HUNXDWDQ�.HVLDSVLDJDDQ�GDQ�3HQDQJDQDQ�'DUXUDW�

%HQFDQD� 
J� 3HQJHPEDQJDQ� 6LVWHP� 3HPXOLKDQ� %HQFDQD�

�%13%������� 

7LQJNDW�NHWDKDQDQ�GDQ�NHWDQJJXKDQ�.RWD�0DQDGR�WHUKDGDS�
EHQFDQD� DGDODK� VHGDQJ�� \DQJ� GLQLODL� EHUGDVDUNDQ� ��
NULWHULD� \DLWX� WDWD� UXDQJ�� LQIUDVWUXNWXU�� IDVLOLWDV�
SHOD\DQDQ� SXEOLN�� VRFLDO� HNRQRPL�� SHQHOLWLDQ� WHNQRORJL�
GDQ�HNRVLVWHP��SHUHQFDQDDQ�GDQ�SHUL]LQDQ��NHPDPSXDQ�
GDVDU� VWDNHKROGHU�� NHVLDSVLDJDDQ� VWDNHKROGHU� VHUWD�
NHOHPEDJDDQ�GDQ�DQJJDUDQ��:DWXQJ�GNN�������� 

����7LQJNDW�ULVLNR 

3HWD� ULVLNR� EDQMLU� GDSDW� PHQFHJDK� SHQLQJNDWDQ� ULVLNR�
EDKD\D� EDQMLU� VHEDJDL� LPSOLNDVL� GDUL� NHVDGDUDQ� DNDQ�
EDKD\D� SHPEDQJXQDQ� WDWD� JXQD� ODKDQ� GDQ� PHQMDGL�
VDQJDW�SHQWLQJ��)DULG���������6HWHODK�GLSHUROHK�LQGHNV-
LQGHNV� \DQJ� GLSHUV\DUDWNDQ� \DLWX� LQGHNV� DQFDPDQ��
LQGHNV� NHUHQWDQDQ� GDQ� LQGHNV� NDSDVLWDV�� PDND�
VHODQMXWQ\D� GLODNXNDQ� DQDOLVLV� XQWXN� PHQHQWXNDQ�
WLQJNDW� DQFDPDQ�� WLQJNDW� NHUXJLDQ�� WLQJNDW� NDSDVLWDV�
GDQ� WLQJNDW� ULVLNR� EHQFDQD�� 3HQHQWXDQ� WLQJNDW� ULVLNR�
PHQJJXQDNDQ� PDWULNV� \DQJ� PHQJJDEXQJNDQ� WLQJNDW�
NHUXJLDQ� GHQJDQ� WLQJNDW� NDSDVLWDV�� 3HQHQWXDQ� WLQJNDW�
NHUXJLDQ� GLODNXNDQ� GHQJDQ� PHQJKXEXQJNDQ� LQGHNV�
NHUXJLDQ� GHQJDQ� WLQJNDW� DQFDPDQ�� 3HQHQWXDQ� WLQJNDW�
NDSDVLWDV� GLODNXNDQ� GHQJDQ� PHQJKXEXQJNDQ� 7LQJNDW�
$QFDPDQ� GHQJDQ� ,QGHNV� .DSDVLWDV� 'DHUDK�� 'DODP�
PDWULNV� SHQHQWXDQ� WLQJNDW� NDSDVLWDV�� LQGHNV� NDSDVLWDV�
EHUNHEDOLNDQ� GHQJDQ� WLQJNDW� DQFDPDQ�� NDUHQD� WLQJNDW�
NDSVLWDV� PHQXQMXNNDQ� EDJDLPDQD� NDSDVLWDV� VXDWX�
ZLOD\DK� PDPSX� PHQJDQWLVLSDVL� NHUXJLDQ� DNLEDW�
DGDQ\D� DQFDPDQ�EHQFDQD��7LQJNDW� DQFDPDQ�GLDQDOLVLV�
GHQJDQ�PHQJJXQDNDQ� KDVLO� GDUL� ,QGHNV�$QFDPDQ� GDQ�
,QGHNV�3HQGXGXN�7HUSDSDU� 

����%&5 

3HUKLWXQJDQ� %&5� PHQJJXQDNDQ� NRPSRQHQ� ELD\D�
EHUXSD� ELD\D� NRQVWUXNVL�� ELD\D� 23� GDQ� ELD\D� ULVLNR��
$VXPVL� ELD\D� 23� SHU� WDKXQ� VHEHVDU� ����� GDUL� ELD\D�
NRQVWUXNVL� �.KDILG�� ������� %LD\D� ULVLNR� PHUXSDNDQ�

NHUXJLDQ�DNLEDW�EDQMLU��6HGDQJNDQ�NHXWXQJDQ��EHQHILW��
SHU�WDKXQ�DGDODK�VHEHVDU�UHGXNVL�NHUXJLDQ�EDQMLU�� 

���+DVLO�GDQ�3HPEDKDVDQ 

����$QDOLVLV�GDWD�KXMDQ 

+DVLO�SHUKLWXQJDQ�KXMDQ�UDQFDQJDQ�SDGD�'$6�7RQGDQR�
GDQ�6XE�'$6�7LNDOD� VHWHODK�GLODNXNDQ�XML� NHVHVXDLDQ�
GLVWULEXVL�GHQJDQ�PHWRGH�FKL�VTXDUH��6PLUQRY-.ROPRJRURY�
VHUWD�SDUDPHWHU� VWDWLVWLN�GLSLOLK�GLVWULEXVL�/RJ�3HDUVRQ�
,,,��7DEHO� �� PHPSHUOLKDWNDQ� KDVLO� SHUKLWXQJDQ� KXMDQ�
UDQFDQJDQ�'$6�7RGDQR�GDQ�6XE�'$6�7LNDOD�� 

.RHILVLHQ� SHQJDOLUDQ� GLDQDOLVLV� EHUGDVDUNDQ� NRGRDWLH�
GDQ� V\DULI�� ������ GDQ� 6RVURGDUVRQR�� ������ GDUL� SHWD�

7DEHO����+XMDQ�UDQFDQJDQ�'$6�7RQGDQR�GDQ�VXE�'$6�7LNDOD 

.DOD�8ODQJ '$6�7RQGDQR 6XE�'$6�7LNDOD 

� ���� ���� 
� ���� ����� 
�� ���� ����� 
�� ���� ����� 
�� ���� ����� 

�� ����� ����� 
��� ����� ����� 
��� ����� ����� 
��� ����� ����� 
���� ����� ����� 

*DPEDU����+LGURJUDI�'$6�7RQGDQR����� 

*DPEDU����+LGURJUDI�VXE�'$6�7LNDOD����� 
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WXWXSDQ� ODKDQ� GHQJDQ� PHQJJXQDNDQ� 4*,6� �����
GLGDSDWNDQ� QLODL� NRHILVLHQ� SHQJDOLUDQ� XQWXN� '$6�
7RQGDQR� DGDODK� ������ GDQ� 6XE� '$6� 7LNDOD� VHEHVDU�
������� .DOLEUDVL� GHELW� NHMDGLDQ� EDQMLU� ����� PHQXQMXNDQ�
PHWRGH� 1DND\DVX� OHELK� PHQGHNDWL� GHELW� DNWXDO� PDND�
VHODQMXWQ\D�GLJXQDNDQ�+66�PHWRGH�1DND\DVX�� 

����+DVLO�SHPRGHODQ�EDQMLU����� 

3HPRGHODQ� PHQJJXQDNDQ� +(&-5$6� ������ VHFDUD� GXD�
GLPHQVL�� +DVLO� SHPRGHODQ� +(&-5$6� XQWXN� NHMDGLDQ�
EDQMLU� ����� �*DPEDU� ��� \DQJ� GLNDOLEUDVL� GHQJDQ� GDWD�
OXDVDQ�EDQMLU�DNWXDO��NHGDODPDQ�EDQMLU�DNWXDO�VHUWD�WLQJJL�

PXND� DLU� GL� 3RV� 'XJD� $LU� 7LNDOD-3DDO� ,9� PHQXQMXNDQ�
KDVLO� \DQJ� EDJXV� GHQJDQ� QLODL� 506(� ����� XQWXN�
NDOLEUDVL� OXDVDQ� GDQ� ����� XQWXN� NDOLEUDVL� NHGDODPDQ��
1LODL� NDOLEUDVL� GHQJQD� PHWRGH� 560(� PHQGHNDWL� QRO�
PHQXQMXNNDQ�EDKZD�PRGHO�FXNXS�PHQGHNDWL�QLODL�DNWXDO�
6HGDQJNDQ� XQWXN� NDOLEUDVL� WLQJJL�PXND� DLU� GL� SRV� GXJD�
DLU�� 7LNDOD� 3DDO� ,9�PHQXQMXNDQ� VHOLVLK� ����� P� DWDX� ���
FP��+DVLO�NDOLEUDVL�PRGHO�FXNXS�EDLN�PHUHSUHVHQWDVLNDQ�
OXDV� GDQ� NHGDODPDQ� EDQMLU� DNWXDO� VHKLQJJD�PRGHO� GDSDW�

GLJXQDNDQ� XQWXN� SHPRGHODQ� VHODQMXWQ\D�� \DLWX�
SHPRGHODQ�EHUGDVDUNDQ�VNHQDULR�SHQJHQGDOLDQ�EDQMLU�� 

����$QDOLVLV�JHQDQJDQ�EDQMLU 

%DQMLU� GLVLPXODVLNDQ� XQWXN� SHULRGH� XODQJ� ��� WDKXQDQ�
�4����%HUGDVDUNDQ�3HUDWXUDQ�0HQWHUL�3HNHUMDDQ�8PXP�
GDQ� 3HUXPDKDQ� 5DN\DW� 1RPRU� ��� WDKXQ� ����� WHQWDQJ�
3HQHWDSDQ�*DULV�6HPSDGDQ�6XQJDL�GDQ�*DULV�6HPSDGDQ�
'DQDX�� +DVLO� SHPRGHODQ� EDQMLU� 6XQJDL� 7LNDOD� GHQJDQ�
GHELW� 4��� GL� ZLOD\DK� VWXGL� SDGD� NRQGLVL� HNVLVWLQJ�
PHQJKDVLONDQ� OXDVDQ� EDQMLU� ������ NP�� �*DPEDU� ����
+DVLO�SHPRGHODQ�EDQMLU�6XQJDL�7LNDOD�GHQJDQ�GHELW�4���
GL� ZLOD\DK� VWXGL� SDGD� VNHQDULR� ��PHQJKDVLONDQ� OXDVDQ�
EDQMLU�������NP��DWDX�PHPEHULNDQ�UHGXNVL�OXDVDQ�EDQMLU�
VHEHVDU���������+DVLO�SHPRGHODQ�EDQMLU�6XQJDL�7LNDOD�
GHQJDQ� GHELW� 4��� GL� ZLOD\DK� VWXGL� SDGD� VNHQDULR� ��
PHQJKDVLONDQ�OXDVDQ�EDQMLU�������NP��DWDX�PHPEHULNDQ�
UHGXNVL� OXDVDQ� EDQMLU� VHEHVDU� �������� /XDVDQ� EDQMLU�
SDGD�PDVLQJ-PDVLQJ�NHOXUDKDQ�GLVDMLNDQ�SDGD�7DEHO���� 

*DPEDU����+LGURJUDI�GHELW�EDQMLU�UDQFDQJDQ�'$6�7RQGDQR 

*DPEDU����+LGURJUDI�GHELW�EDQMLU�UDQFDQJDQ�6XE�'$6�7LNDOD 

*DPEDU����+DVLO�SHPRGHODQ�EDQMLU����� 

����$QDOLVLV�ULVLNR 

+DVLO� SHQHQWXDQ� WLQJNDW� DQFDPDQ� GDUL� LQGHNV� DQFDPDQ�
GDQ�LQGHNV�NHUXJLDQ�GHQJDQ�XSD\D�SHQJHQGDOLDQ�GHQJDQ�
VNHQDULR� �� EHUGDPSDN� FXNXS� EHVDU� SDGD� SHQXUXQDQ�
OXDVDQ� EDQMLU� GL� EHEHUDSD� NHOXUDKDQ� VHKLQJJD� WLQJNDW�
DQFDPDQ� GDSDW� GLWXUXQNDQ� GDUL� WLQJJL�PHQMDGL� VHGDQJ��
6HPHQWDUD�XSD\D�SHQJHQGDOLDQ�EDQMLU�VNHQDULR���VHFDUD�
VLJQLILNDQ�PHQXUXQNDQ� OXDVDQ�EDQMLU�EDKNDQ�PHQJDWDVL�
EDQMLU� SDGD� VHEDJLDQ� EHVDU� NHOXUDKDQ� PHVNLSXQ� VHFDUD�
SHQXUXQDQ� WLQJNDW� DQFDPDQ� VDPD� GHQJDQ� VNHQDULR� ���
7LQJNDW� DQFDPDQ� WLDS� VNHQDULR� SDGD� PDVLQJ-PDVLQJ�
NHOXUDKDQ�GLWDPSLONDQ�SDGD�7DEHO���� 

6HGDQJNDQ� KDVLO� SHQHQWXDQ� WLQJNDW� NHUXJLDQ� GHQJDQ�
XSD\D� SHQJHQGDOLDQ� GHQJDQ� VNHQDULR� �� PHQXUXQNDQ�
WLQJNDW� NHUXJLDQ� GL� .HOXUDKDQ� 'HQGHQJDQ� /XDU� GDUL�
WLQJJL� PHQMDGL� UHQGDK�� .HOXUDKDQ� %DQMHU� GDUL� VHGDQJ�
PHQMDGL� UHQGDK�� .HOXUDKDDQ� 7LNDOD� $UHV�� 3DDO� ,9��
'HQGHQJDQ� 'DODP�� 5DQRPXXW�� 3HUNDPLO� GDQ�
0DOHQGHQJ� GDUL� WLQJJL� PHQMDGL� VHGDQJ�� 6HGDQJNDQ�
.HOXUDKDQ� 7LNDOD� %DUX� WHWDS�� KDO� LQL� WHUMDGL� NDUHQD�
LQGHNV� NHUXJLDQ� GL� .HOXUDKDQ� 7LNDOD� %DUX� WLGDN�
PHQJDODPL� SHUXEDKDQ� WHWDS� SDGD� WLQJNDW� VHGDQJ��

1R .HOXUDKDQ 
/XDVDQ�%DQMLU��NP�� 

(NVLVWLQJ 6NHQDULR�� 6NHQDULR�� 

� 7LNDOD�$UHV ����� ����� ����� 

� 7LNDOD�%DUX ����� ����� ����� 

� %DQMHU ����� ����� ����� 

� 3DDO�,9 ����� ����� ����� 

� 'HQGHQJDQ�/XDU ������ ����� ����� 

� 'HQGHQJDQ�'DODP ����� ����� ����� 

� 5DQRPXXW ����� ����� ����� 

� 3HUNDPLO ����� ����� ����� 

� 0DOHQGHQJ ����� ����� ����� 

7RWDO ����� ����� ����� 

6HOLVLK   ����� ����� 

5HGXNVL   ������ ������ 

7DEHO����/XDVDQ�%DQMLU 



��� Jurnal Teknik Sipil 

.DMLDQ�(IHNWLYLWDV�1RUPDOLVDVL�6XQJDL�7HUKDGDS�3HQXUXQDQ��� 

Diterima 24 September 2020, Direvisi  27 November 2021, Diterima untuk dipublikasikan 7 Desember 2021 

Copyright      2021 Diterbitkan oleh Jurnal Teknik Sipil ITB, ISSN 0853-2982, DOI: 10.5614/jts.2021.28.3.7 

6HPHQWDUD�XSD\D�SHQJHQGDOLDQ�EDQMLU�GHQJDQ�VNHQDULR�
�� PHQXUXQNDQ� WLQJNDW� NHUXJLDQ� SDGD� HQDP� NHOXUDKDQ�
PHQMDGL� UHQGDK�� NDUHQD� SHQXUXQDQ� WLQJNDW� DQFDPDQ�
GDQ� WLQJNDW� NHUXJLDQ�� 3DGD� WLJD� NHOXUDKDQ� \DLWX�
.HOXUDKDQ� 3DDO� ,9�� 'HQGHQJDQ� 'DODP�� 0DOHQGHQJ�
PHQMDGL� VHGDQJ�� 7LQJNDW� NHUXJLDQ� WLDS� VNHQDULR� SDGD�
PDVLQJ-PDVLQJ�NHOXUDKDQ�GLWDPSLONDQ�SDGD�7DEHO���� 

'DUL� KDVLO� SHQHQWXDQ� WLQJNDW� NDSDVLWDV�� SDGD� NRQGLVL�
HNVLVWLQJ� KDPSLU� VHOXUXK� NHOXUDKDQ� PHPLOLNL� WLQJNDW�
NDSDVLWDV� UHQGDK� NHFXDOL� NHOXUDKDQ� 7LNDOD� %DUX� GDQ�
%DQMHU��+DO�LQL�GLVHEDENDQ�ROHK�WLQJNDW�DQFDPDQ�\DQJ�
VHGDQJ� SDGD� NHGXD� NHOXUDKDQ� WHUVHEXW�� 8SD\D�
SHQJHQGDOLDQ� EDQMLU� VNHQDULR� �� PHQLQJNDWNDQ� WLQJNDW�
NDSDVLWDV� GL� VHOXUXK� NHOXUDKDQ� PHQMDGL� VHGDQJ��
'HPLNLDQ� SXOD� GHQJDQ� XSD\D� SHQJHQGDOLDQ� EDQMLU�
VNHQDULR� ��� +DO� LQL� WHUMDGL� NDUHQD� LQGHNV� DQFDPDQ�
GDSDW� GLWXUXQNDQ� PHQMDGL� UHQGDK� DWDX� OXDVDQ��
NHGDODPDQ�GDQ�NHFHSDWDQ�EDQMLU�VHFDUD�VLJQLILNDQ�WHODK�
EHUNXUDQJ�� 7LQJNDW� NDSDVLWDV� WLDS� VNHQDULR� SDGD�
PDVLQJ-PDVLQJ�NHOXUDKDQ�GLWDPSLONDQ�SDGD�7DEHO��� 

'DUL� KDVLO� SHQHWXDQ� WLQJNDW� ULVLNR� \DQJ� GLODNXNDQ��
GLNHWDKXL� EDKZD� WLQJNDW� ULVLNR� EHQFDQD� SDGD� NRQGLVL�
HNVLVWLQJ� KDPSLU� GL� VHOXUXK� NHOXUDKDQ� EHUDGD� SDGD�
WLQJNDW�ULVLNR�WLQJJL�NHFXDOL�NHOXUDKDQ�7LNDOD�%DUX�GDQ�
%DQMHU� �*DPEDU� ���� 8SD\D� SHQJHQGDOLDQ� EDQMLU�
GHQJDQ� VNHQDULR� �� PHQXUXQNDQ� WLQJNDW� ULVLNR� GL�
.HOXUDKDQ� 'HQGHQJDQ� /XDU� GDUL� WLQJJL� PHQMDGL�
UHQGDK��GL�.HOXUDKDQ�7LNDOD�$UHV��3DDO�,9��'HQGHQJDQ�
'DODP�� 5DQRPXXW�� 3HUNDPLO� GDQ� 0DOHQGHQJ� GDUL�
WLQJJL� PHQMDGL� VHGDQJ�� VHUWD� .HOXUDKDQ� %DQMHU� GDUL�
VHGDQJ� PHQMDGL� UHQGDK�� .HOXUDKDQ� 7LNDOD� %DUX� WHWDS�
SDGD� WLQJNDW� ULVLNR� VHGDQJ� NDUHQD� WLQJNDW� NHUXJLDQ�
WLGDN� EHUXEDK� PDVLK� SDGD� WLQJNDW� NHUXJLDQ� VHGDQJ�
�*DPEDU� ���� 6HPHQWDUD� XSD\D� SHQJHQGDOLDQ� EDQMLU�
VNHQDULR� �� PHQXUXQNDQ� WLQJNDW� ULVLNR� VHOXUXK�
NHOXUDKDQ�EDLN�GDUL�WLQJJL�PHQMDGL�VHGDQJ�VHSHUWL�SDGD�
.HOXUDKDQ�3DDO�,9��'HQGHQJDQ�'DODP�GDQ�0DOHQGHQJ��
PDXSXQ� GDUL� WLQJJL� PHQMDGL� UHQGDK� VHSHUWL� SDGD�
.HOXUDKDQ� 7LNDOD� $UHV�� 'HQGHQJDQ� /XDU�� 5DQRPXXW�
GDQ� 3HUNDPLO�� 6HGDQJNDQ� WLQJNDW� ULVLNR� GL� .HOXUDKDQ�
7LNDOD� %DUX� GDQ� %DQMHU� WXUXQ� GDUL� VHGDQJ� PHQMDGL�
UHQGDK� �*DPEDU� ����� 7DEHO� �� PHQXQMXNDQ�
UHNDSLWXODVL� WLQJNDW� ULVLNR� XQWXN� PDVLQJ-PDVLQJ�
NRQGLVL� SDGD� WLDS� NHOXUDKDQ�� 7LQJNDW� ULVLNR� WLDS�
VNHQDULR� SDGD� PDVLQJ-PDVLQJ� NHOXUDKDQ� GLWDPSLONDQ�
SDGD�7DEHO���� 

����$QDOLVLV�PDQIDDW�ELD\D 

3HUKLWXQJDQ� %&5� PHQJJXQDNDQ� NRPSRQHQ� ELD\D�
EHUXSD� ELD\D� NRQVWUXNVL�� ELD\D� 23� GDQ� ELD\D� ULVLNR��
%DQJXQDQ� GLSHUNLUDNDQ� EHUIXQJVL� GHQJDQ� EDLN� SDGD�
WDKXQ� NH-��� DWDX� ������ $VXPVL� ELD\D� 23� SHU� WDKXQ�
VHEHVDU� ����� GDUL� ELD\D� NRQVWUXNVL� �.KDILG�� �������
0HQXUXW� GDWD� %DQN� ,QGRQHVLD� ����-������ UDWD-UDWD�
VXNX�EXQJD�SLQMDPDQ�LQYHVWDVL�DGDODK�VHEHVDU���������
1LODL� ,QYHVWDVL� XQWXN� 1RUPDOLVDVL� 6XQJDL� 7RQGDQR�
�,3���� SDNHW� �$��%�� DGDODK� 5S� ��������������������
1RUPDOLVDVL� 6XQJDL� 7LNDOD� VHEHVDU� 5S�
������������������� GDQ� %HQGXQJDQ� .XZLO�
.DZDQJNRDQ� DGDODK� 5S� ������������������� %LD\D�
ULVLNR�PHUXSDNDQ�NHUXJLDQ�DNLEDW�EDQMLU� WLDS�VNHQDULR��
6HGDQJNDQ�NHXWXQJDQ��EHQHILW��SHU� WDKXQ�DGDODK� VHEHVDU�
UHGXNVL�NHUXJLDQ�EDQMLU��GLWXQMXNDQ�SDGD�7DEHO���� 

'DUL� KDVLO� DQDOLVLV� %&5� GLGDSDWNDQ� QLODL� %&5� XQWXN�
XSD\D�SHQJHQGDOLDQ�EDQMLU�VNHQDULR���VHEHVDU������GDQ�
XSD\D�SHQJHQGDOLDQ�EDQMLU�VNHQDULR���VHEHVDU������ 

7DEHO����7LQJNDW�DQFDPDQ 

1R� .HOXUDKDQ (NVLVWLQJ 6NHQDULR�� 6NHQDULR�� 

� 7LNDOD�$UHV 7,1**, 6('$1* 6('$1* 

� 7LNDOD�%DUX 6('$1* 6('$1* 6('$1* 

� %DQMHU 6('$1* 6('$1* 6('$1* 

� 3DDO�,9 7,1**, 6('$1* 6('$1* 

� 'HQGHQJDQ�/XDU 7,1**, 6('$1* 6('$1* 

� 'HQGHQJDQ�'DODP 7,1**, 6('$1* 6('$1* 

� 5DQRPXXW 7,1**, 6('$1* 6('$1* 

� 3HUNDPLO 7,1**, 6('$1* 6('$1* 

� 0DOHQGHQJ 7,1**, 6('$1* 6('$1* 

7DEHO����7LQJNDW�NHUXJLDQ 

1R� .HOXUDKDQ (NVLVWLQJ 6NHQDULR�� 6NHQDULR�� 

� 7LNDOD�$UHV 7,1**, 6('$1* 5(1'$+ 

� 7LNDOD�%DUX 6('$1* 6('$1* 5(1'$+ 

� %DQMHU 6('$1* 5(1'$+ 5(1'$+ 

� 3DDO�,9 7,1**, 6('$1* 6('$1* 

� 'HQGHQJDQ�/XDU 7,1**, 5(1'$+ 5(1'$+ 

� 'HQGHQJDQ�'DODP 7,1**, 6('$1* 6('$1* 

� 5DQRPXXW 7,1**, 6('$1* 5(1'$+ 

� 3HUNDPLO 7,1**, 6('$1* 5(1'$+ 

� 0DOHQGHQJ 7,1**, 6('$1* 6('$1* 

7DEHO����7LQJNDW�NDSDVLWDV 

1R� .HOXUDKDQ (NVLVWLQJ 6NHQDULR�� 6NHQDULR�� 

� 7LNDOD�$UHV 5(1'$+ 6('$1* 6('$1* 

� 7LNDOD�%DUX 6('$1* 6('$1* 6('$1* 

� %DQMHU 6('$1* 6('$1* 6('$1* 

� 3DDO�,9 5(1'$+ 6('$1* 6('$1* 

� 'HQGHQJDQ�/XDU 5(1'$+ 6('$1* 6('$1* 

� 'HQGHQJDQ�'DODP 5(1'$+ 6('$1* 6('$1* 

� 5DQRPXXW 5(1'$+ 6('$1* 6('$1* 

� 3HUNDPLO 5(1'$+ 6('$1* 6('$1* 

� 0DOHQGHQJ 5(1'$+ 6('$1* 6('$1* 

7DEHO����7LQJNDW�ULVLNR 

1R� .HOXUDKDQ (NVLVWLQJ 6NHQDULR�� 6NHQDULR�� 

� 7LNDOD�$UHV 7,1**, 6('$1* 5(1'$+ 

� 7LNDOD�%DUX 6('$1* 6('$1* 5(1'$+ 

� %DQMHU 6('$1* 5(1'$+ 5(1'$+ 

� 3DDO�,9 7,1**, 6('$1* 6('$1* 

� 'HQGHQJDQ�/XDU 7,1**, 5(1'$+ 5(1'$+ 

� 'HQGHQJDQ�'DODP 7,1**, 6('$1* 6('$1* 

� 5DQRPXXW 7,1**, 6('$1* 5(1'$+ 

� 3HUNDPLO 7,1**, 6('$1* 5(1'$+ 

� 0DOHQGHQJ 7,1**, 6('$1* 6('$1* 
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*DPEDU����7LQJNDW�ULVLNR�EDQMLU�HNVLVWLQJ 

*DPEDU����7LQJNDW�ULVLNR�EDQMLU�VNHQDULR�� 

*DPEDU�����7LQJNDW�ULVLNR�EDQMLU�VNHQDULR�� 

���.HVLPSXODQ 

�� 7LQJNDW� ULVLNR� EHQFDQD� EDQMLU� SDGD� NRQGLVL� HNVLVWLQJ�
GL� WXMXK� NHOXUDKDQ� \DLWX� NHOXUDKDQ�7LNDOD�$UHV��3DDO�
,9�� 'HQGHQJDQ� /XDU�� 'HQGHQJDQ� 'DODP�� 5DQRPXXW��
3HUNDPLO�GDQ�0DOHQGHQJ�DGDODK�WLQJJL��6HGDQJNDQ�GL�
GXD�NHOXUDKDQ�\DLWX�.HOXUDKDQ�7LNDOD�%DUX�GDQ�%DQMHU�
DGDODK� VHGDQJ�� 8SD\D� 3HQJHQGDOLDQ� %DQMLU� GHQJDQ�
6NHQDULR� �� PHQXUXQNDQ� WLQJNDW� ULVLNR� GL� .HOXUDKDQ�
'HQGHQJDQ� /XDU� GDUL� WLQJJL� PHQMDGL� UHQGDK�� GL�
.HOXUDKDQ�7LNDOD�$UHV�� 3DDO� ,9��'HQGHQJDQ�'DODP��
5DQRPXXW�� 3HUNDPLO� GDQ� 0DOHQGHQJ� GDUL� WLQJJL�
PHQMDGL� VHGDQJ�� VHUWD�.HOXUDKDQ�%DQMHU� GDUL� VHGDQJ�
PHQMDGL� UHQGDK�� .HOXUDKDQ� 7LNDOD� %DUX� WHWDS� SDGD�
WLQJNDW�ULVLNR�VHGDQJ��8SD\D�SHQJHQGDOLDQ�6NHQDULR���
PHQXUXQNDQ� WLQJNDW� ULVLNR� VHOXUXK� NHOXUDKDQ� EDLN�
GDUL� WLQJJL� PHQMDGL� VHGDQJ� VHSHUWL� SDGD� .HOXUDKDQ�
3DDO�,9��'HQGHQJDQ�'DODP�GDQ�0DOHQGHQJ��PDXSXQ�
GDUL� WLQJJL� PHQMDGL� UHQGDK� VHSHUWL� SDGD� .HOXUDKDQ�
7LNDOD� $UHV�� 'HQGHQJDQ� /XDU�� 5DQRPXXW� GDQ�
3HUNDPLO�� 6HGDQJNDQ� WLQJNDW� ULVLNR� GL� .HOXUDKDQ�
7LNDOD� %DUX� GDQ� %DQMHU� WXUXQ� GDUL� VHGDQJ� PHQMDGL�
UHQGDK�� 6HGDQJDNDQ� EHUGDVDUNDQ� KDVLO� DQDOLVLV�

1R 8SD\D�3HQJHQGDOLDQ .HUXJLDQ�%DQMLU��5S� 5HGXNVL��EHQHILW���5S� 

� (NVLVWLQJ�WDQSD�XSD\D�SHQJHQGDOLDQ ������������������ - 

� 6NHQDULR�� ����������������� ��������������� 

� 6NHQDULR�� ���������������� ��������������� 

7DEHO����1LODL�UHGXNVL�NHUXJLDQ�EDQMLU��EHQHILW��PDVLQJ-PDVLQJ�VNHQDULR 

HNRQRPL�NHGXD�VNHQDULR�WHUVHEXW�PHQJKDVLONDQ�QLODL�
%&5�!����\DQJ�EHUDUWL�NHGXD�VNHQDULR�WHUVHEXW�OD\DN�
XQWXN�SHPELD\DDQ���IHDVLEOH�� 

�� .HGXD� VNHQDULR� XSD\D� SHQJHQGDOLDQ� EDQMLU� \DQJ�
GLODNXNDQ� WLGDN� VHSHQXKQ\D� PHQJKLODQJNDQ� EDQMLU�
\DQJ�DGD��1DPXQ�EHUGDVDUNDQ�OXDV�JHQDQJDQ�EDQMLU��
WLQJNDW� DQFDPDQ� EDQMLU�� MXPODK� MLZD� WHUGDPSDN��
SRWHQVL� NHUXJLDQ� VHUWD� WLQJNDW� ULVLNR� \DQJ� GDSDW�
GLWXUXQNDQ� DWDX� GL� UHGXNVL�� PDND� XSD\D�
SHQJHQGDOLDQ� EDQMLU� VHFDUD� VWUXNWXUDO� VDQJDW�
GLUHNRPHQGDVLNDQ� XQWXN� GLODQMXWNDQ� GHQJDQ�
VNHQDULR���DWDX�NRPELQDVL�DQWDUD�%HQGXQJDQ�.XZLO�
.DZDQJNRDQ�� 1RUPDOLVDVL� GL� 6XQJDL� 7RQGDQR� GDQ�
1RUPDOLVDVL�GL�6XQJDL�7LNDOD� 

�� 3HQJHORODDQ� '$6� VHFDUD� PHQ\HOXUXK�� EDLN�
VWUXNWXUDO� GDQ� QRQVWUXNWXUDO� \DQJ� GLGXNXQJ� GHQJDQ�
NRRUGLQDVL� \DQJ� EDLN� GDUL� VHWLDS� SHPDQJNX�
NHSHQWLQJDQ� GDUL� KXOX� NH� KLOLU� SHUOX� GLODNVDQDNDQ��
NDUHQD� XSD\D� SHQJHQGDOLDQ� VHFDUD� VWUXNWXUDO�
WHUXWDPD� GL� GDHUDK� KLOLU� WLGDN� GDSDW�PHQJKLODQJNDQ�
ULVLNR� \DQJ� DGD� VHFDUD� NHVHOXUXKDQ8QWXN�
PHQGDSDWNDQ� NDUDNWHULVWLN� EDQMLU� GL� ORNDVL� VWXGL�
\DQJ� OHELK� EDLN�� GLSHUOXNDQ� SHQGDWDDQ� NHMDGLDQ�
EDQMLU�\DQJ�OHELK�DNXUDW��3HUOX�GLODNXNDQ�SHQJNDMLDQ�
ULVLNR� SDGD� WLQJNDW� DGPLQLVWUDVL� \DQJ� OHELK� NHFLO�
�WLQJNDW� 5:� DWDX� OLQJNXQJDQ�� XQWXN� PHQGDSDWNDQ�
SHWD�ULVLNR�\DQJ�OHELK�DNXUDW�GDQ�DSOLNDWLI�� 

'DIWDU�3XVWDND 

%DGDQ� 1DVLRQDO� 3HQDQJJXODQJDQ� %HQFDQD� �%13%���
������ ,5%,� �,QGHNV� 5LVLNR� %HQFDQD� ,QGRQHVLD��
7DKXQ�������%13%��-DNDUWD� 

%DGDQ� 1DVLRQDO� 3HQDQJJXODQJDQ� %HQFDQD� �%13%���
������ 3HUDWXUDQ� .HSDOD� %DGDQ� 1DVLRQDO�
3HQJDQJJXODQJDQ�%HQFDQD��%13%��1R���7DKXQ�
������ 3HGRPDQ� 8PXP� 3HQJNDMLDQ� 5LVLNR�
%HQFDQD��%13%��-DNDUWD� 
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%XQJNROX�� ,YRQH� 3��� 5XPDJLW�� *UDFH� $�� -�� GDQ�
.DXQDQJ�� 5��� ������ $QDOLVLV� .HUHQWDQDQ�
.DZDVDQ� 3HPXNLPDQ� SDGD� .DZDVDQ� 5DZDQ�
%DQMLU�GL�%DJLDQ�+LOLU�6XQJDL�6DULR��-XUQDO�$JUL
-6RVLR� (NRQRPL� 8QVUDW� ,661�� ����-������ ����
���-���� 

'H�%UXLMQ�.��0�� DQG�.OLMQ�� )�� ������5LVN\�3ODFHV� LQ�
7KH� 1HWKHUODQGV�� D� )LUVW� $SSUR[LPDWLRQ� IRU�
)ORRGV�� -RXUQDO� RI� )ORRG� 5LVN� 0DQDJHPHQW��
9RO�������-��� 

'XQGX�� $�� .�� 7��� ������ %DQMLU� 0DQDGR� $SD� \DQJ�
+DUXV�'LODNXNDQ�GDQ�2OHK�6LDSD��-XUQDO�7HNQLN�
6LSLO��9RO��������-��� 

)DULG��0���*XQDZDQ��%���.XVXPD��0��6�%���+DELEL��6��
$���<DK\D��$���������$VVHVVPHQW�RI�)ORRG�5LVN�
5HGXFWLRQ� LQ� %HQJDZDQ� 6ROR� 5LYHU�� $� &DVH�
6WXG\�RI�6UDJHQ�5HJHQF\��,QWHUQDWLRQDO�-RXUQDO�
RI�*(20$7(��9RO�����,VVXH�����SS�����-���� 

)DULG��0���0DUOLQD��$���.XVXPD��0��6��%���������)ORRG�
+D]DUG� 0DSSLQJ� RI� 3DOHPEDQJ� &LW\� E\� XVLQJ�
�'�0RGHO��$,3�&RQIHUHQFH�3URFHHGLQJV��������
�������� 

)DULG�� 0��� 3XVSDUDQL� +�� +��� .XVXPD�� 0�� 6�� %���
1DWDVDSXUWD��6���������6WXG\�RI�(IIHFWLYQHVV�RI�
)ORRG�&RQWURO�EDVHG�RQ�5LVN�/HYHO��&DVH�6WXG\�
RI� .DPSXQJ� 0HOD\X� 9LOODJH� DQG� %XNLW� 'XUL�
9LOODJH��0$7(&�:HE�&RQI���9RO����������� 

)RUPiQHN�� $��� 6LODVDDUL�� 5��� .XVXPD�� 0�� 6�� %���
.DUGKDQD�� +��� ������ 7ZR-GLPHQVLRQDO� 0RGHO�
RI� &LOLZXQJ� 5LYHU� )ORRG� LQ� '.,� -DNDUWD� IRU�
'HYHORSPHQW�RI�WKH�5HJLRQDO�)ORRG�,QGH[�0DS��
-RXUQDO� RI� (QJLQHHULQJ� DQG� 7HFKQRORJLFDO�
6FLHQFHV��9RO������,VVXH����SS�����-��� 

.KDILG��$���.XQWRUR��$��$���1DWDVDSXWUD��6���)DULG��0���
+DWPRNR��:���������)ORRG�2YHUIORZ�0RGHOOLQJ�
IRU�$QDO\VLV�RI�,PSDFW�/RVV�DQG�)ORRG�&RQWURO�
6FHQDULR� 6HOHFWLRQ� �&DVH� 6WXG\�� .DUDQJ�
0XPXV� 5LYHU� 6DPDULQGD� &LW\��� ,QWHUQDWLRQDO�
5HVHDUFK�-RXUQDO�RI�$GYDQFHG�(QJLQHHULQJ�DQG�
6FLHQFH��9RO�����,VVXH����SS�����-���� 

/DKDPHQGX��9��&���+HQGUDWWD��/��$���-DQVHQ��7���������
$QDOLVLV�3HQJDUXK�3HPEDQJXQDQ�:DGXN�.XZLO
-.DZDQJNRDQ� 7HUKDGDS� 'HELW� %DQMLU� GL� +LOLU�
6XQJDL�7RQGDQR��-XUQDO�6LSLO�6WDWLN��9RO��������
-���� 

/DKLZX�� 0��� +DGLKDUGDMD�� ,�� .��� 6XU\DGL�� <��� ������
.DMLDQ� 3HUPRGHODQ�6SDVLDO�'DODP�0HQGXNXQJ�
3HQJHORODDQ�'DWDUDQ�%DQMLU� �)ORRG�3ODLQ�$UHD��
GL� 6XQJDL� 7RQGDQR� .RWD� 0DQDGR�� -XUQDO�
7HNQLN�6XPEHU�'D\D�$LU��9RO����1R�������-���� 

1DQORK\��%��-��%���-D\DGL��5���GDQ�,VWLDUWR���������6WXGL�
$OWHUQDWLI�3HQJHQGDOLDQ�%DQMLU�6XQJDL�7RQGDQR�
GL� .RWD� 0DQDGR�� )RUXP� 7HNQLN� 6LSLO�� 9RO�� ,��
���-���� 

3DODU�� +�� -�������� 3HQJDUXK� 5HNODPDVL� 7HUKDGDS�
3HUXEDKDQ�*DULV�3DQWDL�GL�7HOXN�0DQDGR��7HVLV�
3URJUDP�0DJLVWHU��,QVWLWXW�7HNQRORJL�%DQGXQJ��
�-��� 

6DUPLQLQJVLK��$���6RHNDUQR�� ,���+DGLKDUGDMD�� ,�.��� DQG�
.XVXVPD��0�� 6�� %��� ������ )ORRG�9XOQHUDELOLW\�
$VVHVPHQW�RI�8SSHU�&LWDUXP�5LYHU�%DVLQ��:HVW�
-DYD�� ,QGRQHVLD�� ,QWHUQDWLRQDO� -RXUQDO� RI�
$SSOLHG�(QJLQHHULQJ�5HVHDUFK����������-������ 

:DWXQJ�� &�� +�� 7��� 6HOD�� 5LHQHNH� /�� (��� 7RQGREDOD��
/LQGD�� �������� 7LQJNDW� .HWDQJJXKDQ� GDQ�
.HWDKDQDQ� .RWD� 0DQDGR� 7HUKDGDS� %HQFDQD��
-XUQDO�6SDVLDO�������-���� 


