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ZKHQ�IORRG�FRQGLWLRQ�LV�LQ�UHWXUQ�SHULRGH�RI���\HDUV��ZLWK�WKH�YDOXH�RI�VHGLPHQWDWLRQ�UHDFKLQJ���PHWHUV�KLJK� 
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���3HQGDKXOXDQ 

3DGD�EHEHUDSD� WDKXQ� WHUDNKLU��QHOD\DQ�GL�VHNLWDU�7HOXN�
&LOHWXK� PHQJDODPL� PDVD� VXOLW� DNLEDW� KDVLO� WDQJNDSDQ�
LNDQ� \DQJ� WHUXV� EHUNXUDQJ�� .HDGDDQ� LQL� GLDODPL� ROHK�
QHOD\DQ�GDUL�'HVD�&LZDUX��7DPDQMD\D�GDQ�0HNDUVDNWL��
+DO�LQL�WHUMDGL�NDUHQD�PXDUD�6XQJDL�&LOHWXK�PHQJDODPL�
SHQGDQJNDODQ�� PHQJDNLEDWNDQ� QHOD\DQ� PHQMDGL�
NHVXOLWDQ� XQWXN� PHQ\DQGDUNDQ� SHUDKX� PHUHND�� 6HODLQ�
LWX�� DNLEDW� SHQGDQJNDODQ� \DQJ� WHUMDGL� QHOD\DQ� KDUXV�

EHNHUMD� HNVWUD� VDDW� PXVLP� LNDQ�� 1HOD\DQ� KDUXV�
PHQJDQJNXW� LNDQ� GXD� NDOL� NDUHQD� SHUDKX� WLGDN� GDSDW�
ODQJVXQJ�EHUVDQGDU� 

6HGLPHQWDVL� \DQJ� WHUMDGL� GL�PXDUD� VXQJDL� PHUXSDNDQ�
DNXPXODVL� GDUL� DQJNXWDQ� VHGLPHQ� \DQJ� GLEDZD� ROHK�
DOLUDQ� VXQJDL� \DQJ� EHUDVDO� GDUL� HURVL� GL�'$6�&LOHWXK��
+DO� LQL� GDSDW� PHQJDNLEDWNDQ� SHUPDVDODKDQ� GL� PXDUD�
GDQ� SDQWDL� GL� VHNLWDUQ\D�� +DO� LQL� GLSHUNXDW� GDUL�
SHQJDPDWDQ�GL� ODSDQJDQ�EDKZD�GL�7HOXN�&LOHWXK�WHODK�
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WHUMDGL�VHGLPHQWDVL�\DQJ�VDQJDW�PHQJNKDZDWLUNDQ�2OHK�
NDUHQD� LWX�� XQWXN� PHQDQJJXODQJL� SHUPDVDODKDQ�
WHUVHEXW�� SHUOX� GLODNXNDQ� DQDOLVLV� WHUNDLW� GHELW� VXQJDL��
VHGLPHQWDVL� \DQJ� WHUMDGL�� GDQ� MXJD� SHQJDUXK�
JHORPEDQJ�GDQ�SDVDQJ-VXUXW�GL�7HOXN�&LOHWXK� 

.DMLDQ� SHUXEDKDQ� JDULV� SDQWDL� WHODK� GLODNXNDQ�
PLVDOQ\D� ROHK� $GLW\DZDQ� GNN� ������� SDGD� PXDUD�
6XQJDL� 1DQDNLWD� GL� -HSDQJ� VHWHODK� NHMDGLDQ� 7VXQDPL�
SDGD� WDKXQ� ������ GHQJDQ� PHQJJXQDNDQ� FLWUD� VDWHOLW��
.DMLDQ�ODLQ�\DQJ�WHODK�GLODNXNDQ�DGDODK�VHGLPHQWDVL�GL�
PXDUD� 6XQJDL� 3RURQJ�� 6LGRDUMR� SDGD� ROHK� 6XQWR\R�
�������� GHQJDQ� PHQJJXQDNDQ� VRIWZDUH� 0LNH� ����
$VULQL� GNN�� ������� PHODNXNDQ� SHPRGHODQ� SHUXEDKDQ�
SDQWDL� GDQ� PXDUD� VXQJDL� GL� GDHUDK� .XORQ� 3URJR�

*DPEDU����/RNDVL�VWXGL 

*DPEDU����.RQGLVL�PXDUD�&LOHWXK 

GHQJDQ� PHQJJXQDNDQ� 'HOIW�'�� 6WXGL� \DQJ� GLODNXNDQ�
PHQXQMXNNDQ� 'HOIW�'� GDSDW� PHPEHULNDQ� KDVLO� \DQJ�
EDLN�� 

8QWXN�0XDUD�6XQJDL�&LOHWXK�VHQGLUL�EHOXP�DGD�NDMLDQ�
NKXVXV�� 6HKLQJJD� SDGD� SHQHOLWLDQ� LQL�� GLJXQDNDQ�
VRIWZDUH� 'HOIW�'� XQWXN� PHPRGHONDQ� JHORPEDQJ��
SDVDQJ� VXUXW�� GHELW� VHUWD� VHGLPHQWDVL� GL�PXDUD�6XQJDL�
&LOHWXK�� $JDU� NHPXGLDQ� GDSDW� GLEXDW� VXDWX� VROXVL�
SHUOLQGXQJDQ� PXDUD� \DQJ� WHSDW�� DJDU� SDUD� QHOD\DQ�
GDSDW�NHPEDOL�EHUDNWLYLWDV�QRUPDO� 

3DGD�*DPEDU���GLDWDV��WHUOLKDW�DGDQ\D�SROD�SHUXEDKDQ�
PXDUD�FLOHWXK�GDUL�ZDNWX�NH�ZDNWX��3HUPDVDODKDQ�\DQJ�
WLPEXO� DNLEDW� VHGLPHQWDVL� GL� PXDUD� 6XQJDL� &LOHWXK�
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DGDODK� WHUMDGLQ\D�SHQ\HPSLWDQ�PXDUD�GDQ�SHQGDQJNDODQ�
DOXU� SHOD\DUDQ�� +DO� LQL�PHQ\XOLWNDQ� SDUD� QHOD\DQ� XQWXN�
NHSHUOXDQ�QDYLJDVL�NDSDO�PHUHND��*DPEDU�����'L�PXDUD�
6XQJDL� &LOHWXK� LQL� WHUGDSDW� 7HPSDW� 3HOHODQJDQ� ,NDQ�
�73,�� &LZDUX� \DQJ� PHQMDGL� SXVDW� SHQJXPSXODQ� LNDQ�
KDVLO� WDQJNDSDQ� SDUD� QHOD\DQ� \DQJ� EHUDGD� GL� ZLOD\DK�
SHVLVLU�.HFDPDWDQ�&LHPDV��$NLEDW�GDUL�VHGLPHQWDVL�\DQJ�
WHUMDGL�SDUD�QHOD\DQ�NHVXOLWDQ�XQWXN�PHQ\DQGDUNDQ�NDSDO�
PHUHND�� 2OHK� NDUHQD� LWX�� SHQDWDDQ� PXDUD�� QDYLJDVL�
SHOD\DUDQ��GDQ�SHQDQJDQDQ�VHGLPHQWDVL�GL�PXDUD�6XQJDL�
&LOHWXK�KDUXV�VHJHUD�GLODNVDQDNDQ� 

7XMXDQ�\DQJ�LQJLQ�GLFDSDL�GDODP�SHQHOLWLDQ�LQL�DGDODK�� 
�� 0HUDPDONDQ�SDVDQJ�VXUXW�GL�7HOXN�&LOHWXK 
�� 0HQJKLWXQJ�JHORPEDQJ�GL�7HOXN�&LOHWXK 
�� 0HPRGHONDQ�VHGLPHQWDVL�GL�PXDUD�6XQJDL�&LOHWXK 
�� 0HQJKLWXQJ�VHGLPHQWDVL�\DQJ�WHUMDGL�GL�PXDUD�6XQJDL�

&LOHWXK 

���0HWRGRORJL 

*DPEDU���PHQDPSLONDQ�PHWRGRORJL�GDUL�SHQHOLWLDQ�\DQJ�
GLODNXNDQ�� 7DKDSDQ� SHQHOLWLDQ� GDSDW� GLMHODVNDQ� VHEDJDL�
EHULNXW� 

7DKDS� SHUVLDSDQ� DGDODK� NHJLDWDQ� VHEHOXP� PHPXODL�
PHQJXPSXONDQ� GDWD�� 3DGD� WDKDS� SHUVLDSDQ� GLODNXNDQ�
SHQ\XVXQDQ�UDQJNDLDQ�DWDX�NHUDQJND�NHJLDWDQ�\DQJ�DNDQ�
GLODNXNDQ�GHQJDQ�WXMXDQ�DJDU�ZDNWX�GDQ�SHNHUMDDQ�\DQJ�
DNDQ� GLODNXNDQ� GDSDW� EHUMDODQ� HIHNWLI�� .HPXGLDQ��
WLQMDXDQ� SXVWDND� GLODNXNDQ� WHUKDGDS� EHUEDJDL� VXPEHU�
\DQJ�EHUKXEXQJDQ�GHQJDQ��VHGLPHQWDVL�PXDUD��KLGURORJL��
JHORPEDQJ�� SDVDQJ-VXUXW� VHUWD� GDVDU-GDVDU� GDODP�
SHPRGHODQ� 

����3HQJXPSXODQ�GDWD 

'DWD�GLNXPSXONDQ�GDUL�EHUEDJDL�VXPEHU��'DWD�GDWD�\DQJ�
GLNXPSXONDQ�PHQFDNXS� 

���'DWD�7HPSHUDWXU�8GDUD 

'DWD�VXKX�GLJXQDNDQ�XQWXN�PHQJKLWXQJ�HYDSRWUDQVSLUDVL�
GDODP� DQDOLVLV� KLGURORJL�� 'DWD� EHUXSD� GDWD� VXKX� KDULDQ�
GLGDSDW� GDUL� 3XVDW� 3HQHOLWLDQ� 	� 3HQJHPEDQJDQ� 6XPEHU�
'D\D� $LU� �386$,5��� GHQJDQ� PHQJJXQDNDQ� VWDVLXQ�
WHUGHNDW� GDUL� ORNDVL� VWXGL� GDUL� WDKXQ� ����� KLQJJD� WDKXQ�
����� 

*DPEDU����0HWRGRORJL�3HQHOLWLDQ 

���'DWD�$QJLQ 

'DWD�DQJLQ�\DQJ�GLJXQDNDQ�EHUJXQD�GDODP�PHQHQWXNDQ�
GLVWULEXVL�DUDK�DQJLQ�GRPLQDQ�GDQ�NHFHSDWDQ�DQJLQ�\DQJ�
WHUMDGL� GL� ORNDVL�� 'DWD� DQJLQ� LQL� MXJD� NHPXGLDQ� DNDQ�
GLRODK� PHQMDGL� GDWD� JHORPEDQJ�� 'DWD� DQJLQ� \DQJ�
GLJXQDNDQ�PHUXSDNDQ�GDWD�GDUL� WDKXQ������-������GDQ�
GLGDSDW�VHFDUD�RQOLQH�GDUL�(XURSHDQ�&HQWUH�IRU�0HGLXP
-5DQJH�:HDWKHU�)RUHFDVWV��(&0:)�� 

���'DWD�3DVDQJ�6XUXW 

'DWD�SDVDQJ�VXUXW�GLSHUOXNDQ�XQWXN�PHQHQWXNDQ�HOHYDVL
-� HOHYDVL� SHQWLQJ�� 'DWD� WHUVHEXW� DNDQ� GLJXQDNDQ� XQWXN�
DQDOLVLV� GDODP� SHPRGHODQ�� 'DWD� SDVDQJ� VXUXW� \DQJ�
GLJXQDNDQ� PHUXSDNDQ� KDVLO� SHQJXNXUDQ� ODQJVXQJ��
/RNDVL� SHQJXNXUDQ� GL� 3DODPSDQJ� SDGD� WDQJJDO� �� -� ���
-XQL������ 

���3HWD�%DWLPHWUL 

3HWD�EDWLPHWUL�EHUJXQD�XQWXN�DQDOLVLV�GDODP�SHPRGHODQ��
3HWD�GLGDSDWNDQ�GDUL�KDVLO�VXUYHL�ODSDQJDQ� 

��'DWD�&XUDK�+XMDQ 

'DWD� FXUDK� KXMDQ� GLGDSDW� GDUL� 386$,5�� 7HUGDSDW� ��
ORNDVL�VWDVLXQ�KXMDQ�GL�.DEXSDWHQ�6XNDEXPL�\DQJ�DNDQ�
GLDQDOLVLV�� \DLWX� 6WDVLXQ� &LEDUXVDK-&LNDUDQJ�
1JXOXZXQJ�� 6WDVLXQ� &LJDQJVD�� 6WDVLXQ� &LOHWXK� GDQ�
6WDVLXQ� &LWDULN�� 'DWD� FXUDK� KXMDQ� \DQJ� GLJXQDNDQ�
DGDODK�GDWD�FXUDK�KXMDQ�KDULDQ�GDUL� WDKXQ������KLQJJD�
WDKXQ������ 

����$QDOLVLV�KLGURORJL 

'DWD� \DQJ� WHODK� GLNXPSXONDQ� VHODQMXWQ\D� DNDQ�
GLDQDOLVLV�KLQJJD�PHQGDSDWNDQ�GHELW� DQGDODQ�GDQ�GHELW�
EDQMLU� UHQFDQD�� 8QWXN� PHQHQWXNDQ� GHELW� DQGDODQ� DNDQ�
GLKLWXQJ� GHQJDQ�PHQJJXQDNDQ�PHWRGH�15(&$� VHVXDL�
GHQJDQ� 61,� ����-������ 6HGDQJNDQ� XQWXN� GHELW� EDQMLU�
GLKLWXQJ� GHQJDQ� PHWRGH� KLGURJDI� VDWXDQ� VLQWHWLN� \DLWX�
PHWRGH�6Q\GHU�VHVXDL�GHQJDQ�61,�����-����� 

����$QDOLVLV�JHORPEDQJ 

'DWD� DQJLQ� \DQJ� WHODK� GLSHUROHK� NHPXGLDQ� GLRODK� GDQ�
GLVDMLNDQ� GDODP� EHQWXN� PDZDU� DQJLQ� �ZLQGURVH���
%HULNXW� ODQJNDK� -� ODQJNDK� SHQJHUMDDQ� DQDOLVLV� GDWD�
DQJLQ�� 
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�� 0HQJHORPSRNNDQ�GDWD�DQJLQ�EHUGDVDUNDQ�DUDK�GDQ�
NHFHSDWDQQ\D�PDVLQJ-PDVLQJ�GDQ�ZDNWX� 

�� 0HPDVXNDQ� GDWD� GDODP� EHQWXN� ZLQGURVH�
PHQJJXQDNDQ�VRIWZDUH�:5SORW�VHVXDL�NRORP�SDGD�
WDEHO� 

�� 0HQHQWXNDQ� IHWFK�HIHNWLI�GHQJDQ�EDQWXDQ�VRIWZDUH�
$XWRFDG� 

�� 0HPEXDW� SHUDPDODQ� JHORPEDQJ� �KLQGFDVWLQJ�� GDQ�
SHUKLWXQJDQ� SHPEDQJNLWDQ� WLQJJL� GDQ� SHULRGH�
JHORPEDQJ�XQWXN�PDVLQJ�–�PDVLQJ�GDWD�DQJLQ� 

�����$QDOLVLV�SDVDQJ�VXUXW 

3HPRGHODQ� SDVDQJ-VXUXW� PHQJJXQDNDQ� SHUDQJNDW�
OXQDN�(5*7,'(�XQWXN�PHQFDUL�HOHYDVL-HOHYDVL�SHQWLQJ�
SDVDQJ� VXUXW� GL� 7HOXN� &LOHWXK� EHUGDVDUNDQ� PHWRGH�
OHDVW�VTXDUH� 

�����3HPRGHODQ�KLGURGLQDPLND�GDQ�VHGLPHQWDVL 

3HPRGHODQ� VHGLPHQWDVL� GLODNXNDQ� GHQJDQ�
PHQVLPXODVLNDQ� VHGLPHQWDVL� \DQJ� WHUMDGL� VHODPD� ��
WDKXQ�GL�0XDUD�6XQJDL�&LOHWXK�PHQJJXQDNDQ�VRIWZDUH�
'HOIW�'�� 3HPRGHODQ� GLODNXNDQ� SDGD� �� NRQGLVL�� SDGD�
VDDW� PXVLP� EDVDK�� PXVLP� NHULQJ� GDQ� NHWLND� NRQGLVL�
EDQMLU�GHQJDQ�PHQJJXQDNDQ�GHELW�UHQFDQD�VXQJDL� 

���$QDOLVLV�+LGURORJL 

�����$QDOLVLV�FXUDK�KXMDQ�ZLOD\DK 

'HOLQLDVL� '$6� GLODNXNDQ� GHQJDQ� PHQJJXQDNDQ�
DQDOLVLV� *,6� EHUGDVDUNDQ� GDWD� NRQWXU� GDUL� %DGDQ�
,QIRUPDVL�*HRVSDVLDO� �%,*���'LGDSDWNDQ���EXDK�'$6�
\DQJ� EHUPXDUD� GL� 7HOXN� &LOHWXK�� '$6� &LOHWXK��
&LPDOLQMXQJ�� GDQ� &LSRUHDQJ�� .HPXGLDQ� GLODQMXWNDQ�

*DPEDU����'HOLQHDVL�'$6�GDQ�SRO\JRQ�WKLHVVHQ 

7DEHO����/XDV�SHQJDUXK�VWDVLXQ�KXMDQ��7KLHVVHQ� 

6WDVLXQ�+XMDQ '$6� 
&LOHWXK '$6�&LPDOLQMXQJ '$6�

&LSRUHDQJ 

&LEDUXVDK ���� � � 

&LJDQJVD � � � 

&LOHWXK ����� ���� ���� 

&LWDULN � � � 

7DEHO����&XUDK�KXMDQ�ZLOD\DK 

7DKXQ '$6�&LOHWXK '$6�&LPDOLQMXQJ�	�&LSRUHDQJ 

���� ����� ����� 

���� ����� ����� 

���� ����� ����� 

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

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

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

�����)DNWRU�SHQJXUDQJDQ�ZLOD\DK 

1LODL�FXUDK�KXMDQ�\DQJ�GLGDSDWNDQ�PHODOXL�SHUKLWXQJDQ�
FXUDK�KXMDQ�ZLOD\DK�PHQJJXQDNDQ�DVXPVL�EDKZD�QLODL�
KXMDQ�WHUVHEXW�WHUMDGL�VHFDUD�PHUDWD�GL�VHOXUXK�ZLOD\DK�
'$6��2OHK�NDUHQD�LWX�XQWXN�PHQGDSDWNDQ�FXUDK�KXMDQ�
ZLOD\DK� SDGD� '$6�� GLSHUOXNDQ� VXDWX� IDNWRU�
SHQJXUDQJDQ� ZLOD\DK� DWDX� XPXPQ\D� GLVHEXW� $UHD�
5HGXFWLRQ�)DFWRU��$5)�� 

 ���������������  �$�RJ/��������–������� �ܨܴܣ

GHQJDQ�NHWHUDQJDQ� 

$5) � $UHD�5HGXFWLRQ�)DFWRU 

$ � /XDV�'$6�>NP�@ 

+DVLO�DQDOLVLV�GDSDW�GLOLKDW�SDGD�7DEHO���EHULNXW�LQL� 

.HPXGLDQ�GHQJDQ�PHQJDOLNDQ�QLODL�$5)�GHQJDQ�VHWLDS�
GDWD� FXUDK� KXMDQ� ZLOD\DK� PDVLQJ-PDVLQJ�'$6�� PDND�
GLGDSDWNDQ�QLODL� FXUDK�KXMDQ�ZLOD\DK� WHUNRUHNVL� XQWXN�
VHWLDS�'$6�SDGD�7DEHO��� 

����&XUDK�KXMDQ�UHQFDQD 

&XUDK� KXMDQ� UHQFDQD� GLGDSDWNDQ� GHQJDQ� PHODNXNDQ�
DQDOLVLV� IUHNXHQVL� FXUDK� KXMDQ� PHQJJXQDNDQ� 0HWRGH�
*XPEHO��+DVLO�DQDOLVLV�GDSDW�GLOLKDW�SDGD�7DEHO���� 

�����'LVWULEXVL�KXMDQ 

$QDOLVLV� GLVWULEXVL� KXMDQ� GLODNXNDQ� XQWXN�
PHPSHUNLUDNDQ�SHUVHQWDVH�GDUL�KXMDQ�WRWDO�\DQJ�MDWXK 

GHQJDQ� PHQFDUL� OXDV� SHQJDUXK� PDVLQJ-PDVLQJ� '$6�
GHQJDQ�PHQJJXQDNDQ�PHWRGH�3RO\JRQ�7KLHVVHQ��+DVLO�
DQDOLVLV�GDSDW�GLOLKDW�SDGD�*DPEDU���GDQ�7DEHO��� 

%HUGDVDUNDQ� KDVLO� SHUKLWXQJDQ� OXDV� SHQJDUXK� VWDVLXQ��
SHUKLWXQJDQ� FXUDK� KXMDQ� ZLOD\DK� DNDQ� EHUGDVDUNDQ�
SDGD�GDWD�GDUL�GXD�VWDVLXQ�KXMDQ��\DLWX�6WDVLXQ�&LOHWXK�
GDQ�6WDVLXQ�&LEDUXVDK� 

7DEHO����)DNWRU�SHQJXUDQJDQ�ZLOD\DK� 
'$6 $5) 

&LOHWXK ����� 

&LPDOLQMXQJ ����� 

&LSRUHDQJ ����� 
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7DKXQ '$6�&LOHWXK '$6�&LPDOLQMXQJ '$6�&LSRUHDQJ 

���� ���� ���� ���� 
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����� 

7DEHO����&XUDK�KXMDQ�ZOOD\DK�WHUNRUHNVL 

3HULRGH�8ODQJ�
�WDKXQ� '$6�&LOHWXK '$6�&LPDOLQMXQJ '$6�&LSRUHDQJ 

� ����� ����� ����� 

� ����� ����� ����� 

�� ����� ����� ����� 
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�� 

��� 

��� 

����� 
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����� 

����� 

7DEHO����&XUDK�KXMDQ�UHQFDQD�XQWXN�EHUEDJDL�SHULRGH�
XODQJ 

7DEHO����'LVWULEXVL�KXMDQ 

����&XUDK�KXMDQ�HIHNWLI 

+XMDQ� HIHNWLI� DGDODK� QLODL� KXMDQ� \DQJ� WHODK� GLNXUDQJL�
ROHK� DEVWUDNVLQ\D� �ORVVHV��� 1LODL� KXMDQ� HIHNWLI� GLGDSDW�
GHQJDQ� FDUD�PHQJDOLNDQ� LQWHQVLWDV� FXUDK� KXMDQ�GHQJDQ�
NRHILVLHQ�WXWXSDQ�ODKDQ�NRPSRVLW�PDVLQJ-PDVLQJ�'$6��
1LODL� NRHILVLHQ� WXWXSDQ� GLGDSDWNDQ� GDUL� %DGDQ�
,QIRUPDVL� *HRVSDVLDO�� +DVLO� DQDOLVLV� NRHILVLHQ� UXQ� RII��
GDQ� FXUDK� KXMDQ� HIHNWLI� XQWXN� PDVLQJ-PDVLQJ� '$6�
GDSDW�GLOLKDW�SDGD�WDEHO-WDEHO�GLEDZDK�LQL�� 

7DEHO����.RHILVLHQ�UXQ�RII 

'$6 & 

&LOHWXK ���� 

&LPDOLQMXQJ ���� 

&LSRUHDQJ ���� 

7DEHO����+XMDQ�HIHNWLI�'$6�&LOHWXK 

7DEHO����+XMDQ�HIHNWLI�'$6�&LPDOLQMXQJ 

7DEHO�����+XMDQ�HIHNWLI�'$6�&LSRUHDQJ 

����'HELW�EDQMLU�UHQFDQD 

8QWXN� PHQHQWXNDQ� GHELW� EDQMLU� UHQFDQD�� GLODNXNDQ�
SHUKLWXQJDQ� VLQWHWLN� XQLW� KLGURJUDI� PHWRGH� 6Q\GHU-
$OH[H\HY�� 0HWRGH� LQL� GLSLOLK� NDUHQD� PHQXUXW� 61,�
����������WHQWDQJ�7DWD�&DUD�3HUKLWXQJDQ�'HELW�%DQMLU�
5HQFDQD��NHOD\DNDQ�PHWRGH�LQL�WHODK�EDQ\DN�GLJXQDNDQ�
GDQ� WHUXML� XQWXN� PHQJKLWXQJ� EHVDUQ\D� KLGURJUDI� GHELW�
EDQMLU� UHQFDQD� WLGDN� KDQ\D� GL� $PHULND� WDSL� MXJD� GL�
QHJDUD-QHJDUD� ODLQQ\D� VHSHUWL� GL� ,QGRQHVLD�� +DVLO�
SHUKLWXQJDQ� GDSDW� GLOLKDW� SDGD� JDPEDU-JDPEDU� EHULNXW�
LQL�� 

�����3HUKLWXQJDQ�GHELW�DQGDODQ 

0HWRGH� \DQJ� GLJXQDNDQ� XQWXN� SHUKLWXQJDQ� GHELW�
DQGDODQ� DGDODK� PHWRGH� 15(&$�� GHQJDQ� EHVDU�
HYDSRWUDQVSLUDVL� EXODQDQ� EHUGDVDUNDQ� GDWD� \DQJ�
GLGDSDWNDQ� GDUL� 386$,5� �7DEHO� ����� 7XMXDQ� GDUL�
SHUKLWXQJDQ� GHELW� DQGDODQ� LQL� DGDODK� XQWXN� PHQFDUL�
GHELW�PXVLP�NHULQJ�GDQ�PXVLP�EDVDK�VHWLDS�VXQJDL�� 

�GDODP�WLDS�MDP��:DNWX�NRQVHQWUDVL��WF��GLKLWXQJ�GHQJDQ�
PHWRGH�.LUSLFK�VHVXDL�GHQJDQ�61,����������� 

WF� ���������/�����6í������    ��� 

GHQJDQ�NHWHUDQJDQ� 

/ � 3DQMDQJ�VXQJDL�>NP@� 

6 � .HPLULQJDQ�VXQJDL 

6HWHODK� GLGDSDW� QLODL� WF� PDND� DNDQ� GLFDUL� SROD� GXUDVL�
KXMDQ� GHQJDQ� PHWRGH� 0RGLILHG-0RQRQREH� \DQJ� WHODK�
XPXP�GLJXQDNDQ�GL�,QGRQHVLD��7KHVVDORQLND�GNN���������
:DUGDQX�GNN��� �������+DVLOQ\D�GDSDW� GLOLKDW� SDGD� WDEHO�
GLEDZDK�LQL� 

-DP ,W��PP�MDP� 3��PP� 'HOWD���� 'LVWULEXVL���� 

� ������ ������ ������ ����� 

� ������ ������� ������ ����� 

� ������ ������� ������ ����� 

� ������ ������� ������ ���� 

� ������ ������� ������ ���� 

� ������ ������� ����� ���� 

'XUDVL ��7DKXQ ��7DKXQ ���7DKXQ ���7DKXQ 

�MDP� �PP�MDP� 

� ����� ����� ����� ����� 

� ���� ���� ���� ���� 

� ���� ���� ���� ���� 

� ���� ���� ���� ���� 

� ���� ���� ���� ���� 

� ���� ���� ���� ���� 

'XUDVL ��7DKXQ ��7DKXQ ���7DKXQ ���7DKXQ 

�MDP� �PP�MDP� 

� ����� ����� ����� ����� 

� ���� ���� ���� ���� 

� ���� ���� ���� ���� 

� ���� ���� ���� ���� 

� ���� ���� ���� ���� 

� ���� ���� ���� ���� 

'XUDVL ��7DKXQ ��7DKXQ ���7DKXQ ���7DKXQ 

�MDP� �PP�MDP� 

� ����� ����� ����� ����� 

� ���� ���� ���� ����� 

� ���� ���� ���� ���� 

� ���� ���� ���� ���� 

� ���� ���� ���� ���� 

� ���� ���� ���� ���� 
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*DPEDU�����+LGURJUDI�GHELW�EDQMLU�&LOHWXK 

*DPEDU����+LGURJUDI�GHELW�EDQMLU�&LPDOLQMXQJ� 

*DPEDU����+LGURJUDI�GHELW�EDQMLU�&LSRUHDQJ 

%HULNXW�UHNDSLWXODVL�KDVLO�GDUL�SHUKLWXQJDQ�GHELW�EDQMLU�
XQWXN�SHULRGH�XODQJ���WDKXQ�GDQ����WDKXQ� 

7DEHO�����'HELW�EDQMLU�UHQFDQD�XQWXN�SHULRGH�XODQJ���GDQ����
WDKXQ 

7DEHO�����(YDSRWUDQVSLUDVL�EXODQDQ 

'DUL� KDVLO� SHUKLWXQJDQ� GLGDSDW� EDKZD� PXVLP� EDVDK�
WHUMDGL�SDGD�EXODQ�2NWREHU�-�0DUHW��VHGDQJNDQ�PXVLP�
NHULQJ� WHUMDGL� SDGD� EXODQ� $SULO� -� 6HSWHPEHU�� +DVLO�
SHUKLWXQJDQ� GHELW� UDWD-UDWD� XQWXN� NHGXD� PXVLP� GDSDW�
GLOLKDW�SDGD�7DEHO���� 

7DEHO�����'HELW�UDWD-UDWD�VXQJDL 

���$QDOLVLV�+LGURGLQDPLND 

�����3HUKLWXQJDQ�JHORPEDQJ 

'DODP� SHUKLWXQJDQ� JHORPEDQJ�� GDWD� DQJLQ� \DQJ�
GLJXQDNDQ� DGDODK� GDWD� DQJLQ� (&0:)� VHODPD� ���
WDKXQ�� \DLWX� SDGD� WDKXQ� ����-������ 0HWRGH�
KLQGFDVWLQJ� \DQJ� GLJXQDNDQ� DGDODK� PHWRGH� 6KRUH�
3URWHFWLRQ� 0DQXDO� �630�� ������ 6HODLQ� GDWD� DQJLQ��
KLQGFDVWLQJ� JHORPEDQJ� PHPEXWXKNDQ� GDWD� IHWFK�
VHEDJDL� LQSXW� KLQGFDVWLQJ�� )HWFK� XWXN� ORNDVL� VWXGL�
GDSDW�GLOLKDW�SDGD�*DPEDU���GDQ�7DEHO����� 

*DPEDU����3DQMDQJ�IHWFK 

'DUL�KLQGFDVWLQJ�\DQJ�GLODNXNDQ��GLGDSDWNDQ�GLVWULEXVL�
JHORPEDQJ� GRPLQDQ� SDGD� PXVLP� EDVDK� EHUDVDO� GDUL�
DUDK� %DUDW� /DXW�� 6HGDQJNDQ� XQWXN� PXVLP� NHULQJ�
JHORPEDQJ� GRPLQDQ� GDUL� DUDK� 6HODWDQ�� GHQJDQ� WLQJJL�
JHORPEDQJ� EHUNLVDU� GL� ���� –� ���� PHWHU� XQWXN� NHGXD�
PXVLP� 

'$6 ��7DKXQ ���7DKXQ 

&LOHWXK ����� P��V ������ P��V 

&LPDOLQMXQJ ����� P��V ����� P��V 

&LSRUHDQJ ����� P��V ����� P��V 

%XODQ (WR��PP�EXODQ� 

-DQXDUL ������ 

)HEUXDUL ������ 

0DUHW ������ 

$SULO ������ 

0HL ������ 

-XQL ����� 

-XOL ������ 

$JXVWXV ������ 

6HSWHPEHU ������ 

2NWREHU ������ 

1RYHPEHU ������ 

'HVHPEHU ������ 

'$6 0XVLP�%DVDK 0XVLP�.HULQJ 

&LOHWXK ����� P��V ���� P��V 

&LPDOLQMXQJ ���� P��V ���� P��V 

&LSRUHDQJ ���� P��V ���� P��V 
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7DEHO�����)HWFK�HIHNWLI 

*DPEDU����:DYH�URVH�PXVLP�EDVDK 

%HULNXWQ\D� DNDQ� GLWHQWXNDQ� QLODL� WLQJJL� GDQ� SHULRGH�
JHORPEDQJ�VLJQLILNDQ��*HORPEDQJ�VLJQLILNDQ�PHUXSDNDQ�
QLODL� UDWD-UDWD� GDUL� ���� QLODL� WLQJJL�SHULRGH� JHORPEDQJ�

7DEHO�����3HULRGH�GDQ�JHORPEDQJ�VLJQLILNDQ 

'DWD�WLQJJL�GDQ�SHULRGH�JHORPEDQJ�VHEDQ\DN�GDWD�DQJLQ�
\DQJ�GLPLOLNL�GDUL� WDKXQ������VDPSDL������GLGDSDWNDQ�
GDUL� SURVHV� KLQGFDVWLQJ� \DQJ� WHODK� GLODNXNDQ�
VHEHOXPQ\D�� 'DWD� WLQJJL� GDQ� SHULRGH� PDNVLPXP�
WDKXQDQ�GDSDW�GLOLKDW�SDGD�7DEHO����EHULNXW�� 

7DEHO�����3HULRGH�GDQ�JHORPEDQJ�PDNVLPXP 

'DUL�7DEHO����GLDWDV�� WHUOLKDW�EDKZD� WLQJJL�JHORPEDQJ�
PDNVLPXP�GDWDQJ�GDUL�DUDK�%DUDW�GDQ�%DUDW�/DXW��2OHK�
NDUHQDQ\D� GLODNXNDQ� SHUKLWXQJDQ� JHORPEDQJ� GDQ�
SHULRGH�UHQFDQD�XQWXN�NHGXD�DUDK�WHUVHEXW��3HUKLWXQJDQ�
JHORPEDQJ� UHQFDQD� PHQJJXQDNDQ� DQDOLVLV� IUHNXHQVL�
GHQJDQ�PHWRGH�*XPEHO� 

����3DVDQJ�VXUXW 

'DWD�SDVDQJ�VXUXW�GLGDSDW�GDUL�KDVLO�SHQJXNXUDQ�VHODPD�
��� KDUL�� /RNDVL� SHQJXNXUDQ� GL� 3DQWDL� 3DODPSDQJ� SDGD�

7DEHO�����7LQJJL�GDQ�SHULRGH�JHORPEDQJ�UHQFDQD 

*DPEDU�����:DYH�URVH�PXVLP�NHULQJ 

WHUWLQJJL��1LODL�WLQJJL�GDQ�SHULRGH�JHORPEDQJ�VLJQLILNDQ�
XQWXN� PXVLP� EDVDK� GDQ� PXVLP� NHULQJ� GDSDW� GLOLKDW�
SDGD�7DEHO����EHULNXW� 

$UDK )HWFK�(IHNWLI��P� 

8WDUD ���������������������� 

7LPXU�/DXW ���������������������� 

7LPXU�/DXW ���������������������� 

7HQJJDUD ����������������������� 

6HODWDQ ���������������������� 

%DUDW�'D\D ��������������������� 

%DUDW ��������������������� 

%DUDW�/DXW ���������������������� 

0XVLP�%DVDK��2NWREHU�-�0DUHW 

$UDK 
+V 7S 

�PHWHU� �GHWLN� 

%DUDW�/DXW ����� ����� 

   

0XVLP�.HULQJ��$SULO�-�6HSWHPEHU 

$UDK 
+V 7S 

�PHWHU� �GHWLN� 

6HODWDQ ����� ����� 

:DNWX $UDK 
+V 7S 

�PHWHU� �GHWLN� 

��-��-���� %DUDW�/DXW ����� ����� 

��-��-���� %DUDW ����� ����� 

��-��-���� %DUDW�/DXW ����� ����� 

��-��-���� %DUDW ����� ����� 

��-��-���� %DUDW�/DXW ����� ����� 

��-��-���� %DUDW�/DXW ����� ����� 

��-��-���� %DUDW ����� ����� 

��-��-���� %DUDW�/DXW ����� ����� 

��-��-���� %DUDW�/DXW ����� ����� 

��-��-���� %DUDW ����� ����� 

3HULRGH�8ODQJ 
%DUDW�/DXW %DUDW 

+V 7S +V 7S 

�WDKXQ� �PHWHU� �GHWLN� �PHWHU� �GHWLN� 

� ����� ����� ����� ����� 

� ����� ����� ����� ����� 

�� ����� ����� ����� ����� 

�� ����� ����� ����� ����� 



��� Jurnal Teknik Sipil 

.DMLDQ�6HGLPHQWDVL�GL�0XDUD�6XQJDL«����� 

Diterima 30 Agustus 2019, Direvisi  06 Agustus 2020, Diterima untuk dipublikasikan 19 Agustus 2020 

Copyright      2020 Diterbitkan oleh Jurnal Teknik Sipil ITB, ISSN 0853-2982, DOI: 10.5614/jts.2020.27.2.5 

7DEHO�����$QDOLVLV�SDVDQJ�VXUXW 

���.DUDNWHULVWLN�6HGLPHQ 

3HQJDPELODQ� VDPSHO� VHGLPHQ� GLODNXNDQ� GL� �� WLWLN� GL�
VHNLWDU�WHOXN�GDQ�PXDUD�6XQJDL�&LOHWXK�SDGD�EXODQ�-XQL�
������/RNDVL�WLWLN�SHQJDPELODQ�VDPSHO�GDSDW�GLOLKDW�GL�
*DPEDU����EHULNXW� 

*DPEDU�����/RNDVL�SHQJDPELODQ�VDPSHO�VHGLPHQ 

+DVLO� XML� ODE� WHUKDGDS� VDPSHO� WHUVHEXW� GLWXQMXNNDQ�
SDGD�7DEHO����EHULNXW� 

7DEHO�����$QDOLVLV�VDPSHO�VHGLPHQ 

%HUGDVDUNDQ�SHUVHQWDVH�NRPSRVLVL�GDSDW�GLOLKDW�EDKZD�
VDPSHO�GLGRPLQDVL�ROHK�SDVLU�DWDX�VHGLPHQ�QRQNRKHVLI��
6HGDQJNDQ�VHGLPHQ�NRKHVLI�GDSDW�GLWHPXNDQ�GL�VHNLWDU�
PXDUD� VXQJDL�� \DLWX� SDGD� WLWLN� 63�$� GDQ� 63�%�
�*DPEDU������GLPDQD�VDPSHO�PHQXQMXNDQ�NDQGXQJDQ�
WDQDK�OHPSXQJ�\DQJ�PHQFDSDL������7DEHO����� 

7RWDO� 6XVSHQGHG�6ROLG� �766�� DWDX�SDGDWDQ� WHUVXVSHQVL�
WRWDO� \DQJ� GLEDZD� ROHK� VXQJDL� &LOHWXK� �WLWLN� 63�$��
*DPEDU� ���� DGDODK� VHEHVDU� ���� PJ�/� �7DEHO� �����
6HGDQJNDQ�XQWXN�VXQJDL�&LPDOLQMXQJ��EHUGDVDUNDQ�WLWLN�
VDPSHO� 63�$� �*DPEDU� ���� \DQJ� EHUDGD� GL� VHNLWDU�
PXDUD� VXQJDL� &LPDOLQMXQJ�� GLJXQDNDQ� QLODL� 766�
VHEHVDU����PJ�/��7DEHO������ 

���3HPRGHODQ�6HGLPHQWDVL 

3HPRGHODQ�VHGLPHQWDVL�GLODNXNDQ�SDGD���NRQGLVL�\DQJ�
EHUEHGD� \DLWX�PXVLP�EDVDK��PXVLP� NHULQJ� GDQ� NHWLND�
NRQGLVL� EDQMLU�� 3HPEDJLDQ� PXVLP� EDVDK� GDQ� PXVLP�
NHULQJ� LQL�EHUGDVDUNDQ�SROD�\DQJ�GLWXQMXNDQ�GDUL�KDVLO�
SHUKLWXQJDQ�GHELW�DQGDODQ��GLPDQD�PXVLP�EDVDK�WHUMDGL�
SDGD� EXODQ� 2NWREHU-0DUHW� GDQ� PXVLP� NHULQJ� WHUMDGL�
SDGD�EXODQ�$SULO-6HSWHPEHU� 

8QWXN�GDWD�GHELW�EDQMLU�VXQJDL�\DQJ�GLJXQDNDQ�DGDODK�
GHELW� UHQFDQD� SHLRGH� XODQJ� �� WDKXQ� GDQ� ��� WDKXQ��
.HPXGLDQ� XQWXN� GHELW� DQGDODQ� VXQJDL�� GDWD� \DQJ�
GLJXQDNDQ� DGDODK� UDWD-UDWD� GHELW� DQGDODQ� ���� VHODPD�
PXVLP�EDVDK�GDQ�PXVLP�NHULQJ� 

7DEHO�����5HNDSLWXODVL�GDWD�XQWXN�,QSXW�SHPRGHODQ�VHGLPHQWDVL 

WDQJJDO� �� -� ��� -XQL� ������8QWXN�PHQHQWXNDQ� HOHYDVL�
SHQWLQJ� SDVDQJ� VXUXW� DNDQ� GLJXQDNDQ� VRIWZDUH�
(5*7,'(�� (5*7,'(� PHUXSDNDQ� VHEXDK� SURJUDP�
\DQJ�GDSDW�GLJXQDNDQ�XQWXN�PHQFDUL�QLODL�NRQVWLWXHQ��
PHUDPDONDQ� SDVDQJ� VXUXW� GDQ� PHQHQWXNDQ� QLODL�
HOHYDVL-HOHYDVL� SHQWLQJ� SDVDQJ� VXUXW�� 'DODP� SULQVLS�
NHUMD� VRIWZDUH� LQL� PHQHUDSNDQ� PHWRGH� /HDVW� 6TXDUH��
%HULNXW� DGDODK� SHUKLWXQJDQ� HOHYDVL� SHQWLQJ� SDVDQJ�
VXUXW�7HOXN�&LOHWXK� 

1LODL�(OHYDVL-(OHYDVL�
3HQWLQJ��P�       

+LJKHVW�:DWHU�6SULQJ �+:6� ����� ������ 

0HDQ�+LJK�:DWHU�6SULQJ �0+:6� ����� ������ 

0HDQ�+LJK�:DWHU�/HYHO �0+:/� ����� ������ 

0HDQ�6HD�/HYHO �06/� ����� ��� 

0HDQ�/RZ�:DWHU�/HYHO �0/:/� ����� -����� 

0HDQ�/RZ�:DWHU�6SULQJ �0/:6� ����� -����� 

/RZHVW�:DWHU�6SULQJ �/:6� ����� -����� 

1R 6DPSHO 
*UDYHO 6DQG 6LOW &OD\ '�� 766 

� � � � PP PJ�/ 

� 63��$ ���� ���� ����� ����� ������� ������ 

� 63��% ���� ���� ����� ����� ������� ���� 

� 63��$ ���� ����� ���� ���� ���� ������ 

� 63��% ���� ����� ���� ���� ���� ����� 

� 63��& ���� ����� ���� ���� ���� ����� 

� 63��$ ���� ����� ����� ����� ���� ���� 

� 63��% ���� ����� ����� ����� ���� ����� 

� 63��$ ���� ����� ���� ���� ���� ����� 

� 63��% ���� ����� ���� ���� ���� ���� 

'HELW��P��V� 0XVLP�.HULQJ 0XVLP�%DVDK %DQMLU���7DKXQ %DQMLU����7DKXQ 

'$6�&LOHWXK ����� ������ ����� ������ 

'$6�&LSRUHDQJ ���� ����� ����� ����� 

'$6�&LPDOLQMXQJ ����� ����� ����� ����� 

*HORPEDQJ         

+V��P� ���� ����� ����� ����� 

7V��GHWLN� ����� ����� ����� ����� 

$UDK 6HODWDQ %DUDW�/DXW %DUDW�/DXW %DUDW�/DXW 

6HGLPHQ         

'����PLFURQ� ��� ��� ��� ��� 

76�6�&LOHWXK��&LSRUHDQJ��NJ�P�� ����� ����� ����� ����� 

76�&LPDOLQMXQJ��NJ�P�� ����� ����� ����� ����� 

025 �� �� � � 

'XUDVL�3HPRGHODQ ��+DUL ��+DUL ��+DUL ��+DUL 



��� Vol. 27 No. 2, Agustus 2020 

6XU\DGL�GNN� 

Diterima 30 Agustus 2019, Direvisi  06 Agustus 2020, Diterima untuk dipublikasikan 19 Agustus 2020 

Copyright      2020 Diterbitkan oleh Jurnal Teknik Sipil ITB, ISSN 0853-2982, DOI: 10.5614/jts.2020.27.2.5 

*DPEDU�����+DVLO�SHPRGHODQ�PXVLP�NHULQJ 

*DPEDU�����+DVLO�SHPRGHODQ�PXVLP�EDVDK 

*DPEDU�����+DVLO�SHPRGHODQ�NRQGLVL�EDQMLU���WDKXQ 

*DPEDU�����+DVLO�SHPRGHODQ�NRQGLVL�EDQMLU����WDKXQ 



��� Jurnal Teknik Sipil 

.DMLDQ�6HGLPHQWDVL�GL�0XDUD�6XQJDL«����� 

Diterima 30 Agustus 2019, Direvisi  06 Agustus 2020, Diterima untuk dipublikasikan 19 Agustus 2020 

Copyright      2020 Diterbitkan oleh Jurnal Teknik Sipil ITB, ISSN 0853-2982, DOI: 10.5614/jts.2020.27.2.5 

.HPXGLDQ�LQSXW�GDWD�JHORPEDQJ��GLJXQDNDQ�WLQJJL�GDQ�
SHULRGH� JHORPEDQJ� VLJQLILNDQ� \DQJ� GLGDSDW� PHODOXL�
SHUKLWXQJDQ� VHEHOXPQ\D�XQWXN� NHGXD�PXVLP��.KXVXV�
XQWXN� SHPRGHODQ� SDGD� NRQGLVL� EDQMLU�� WLQJJL� GDQ�
SHULRGH�JHORPEDQJ�\DQJ�GLJXQDNDQ�DGDODK�JHORPEDQJ�
VLJQLILNDQ�XQWXN�PXVLP�EDVDK� 

3HPRGHODQ�DNDQ�GLODNXNDQ�VHODPD���KDUL�XQWXN�PXVLP�
EDVDK�GDQ�PXVLP�NHULQJ��GDQ���KDUL�SDGD�VDDW�NRQGLVL�
EDQMLU�� 3DGD� 'HOIW�'-)/2:� WHUGDSDW� LQSXW� QLODL�
0RUSKRORJLFDO� WLPH� VFDOH� IDFWRU� �025��� 1LODL�025�
LQL� PHUXSDNDQ� IDNWRU� SHQJDOL� ZDNWX� GDODP� SURVHV�
VHGLPHQWDVL�� 'DODP� NDVXV� NDOL� LQL� DNDQ� GLDQDOLVLV�
EDJDLPDQD� SURVHV� VHGLPHQWDVL� VHODPD� �� PXVLP� ���
EXODQ��� 1DPXQ� GDODP� SURVHV� SHPRGHODQ� GDSDW�
GLODNXNDQ�VHODPD���KDUL�VDMD��GHQJDQ�PHQHWDSNDQ�QLODL�
025� VHEHVDU� ����0DND� SHPRGHODQ� VHGLPHQWDVL� \DQJ�
GLODNXNDQ�VHODPD���KDUL�DNDQ�VDPD�GHQJDQ�����KDUL����
��EXODQ�� 

+DVLO� SHPRGHODQ� GHQJDQ� PHQJJXQDNDQ� SDUDPHWHU�
GLDWDV� PHPEHULNDQ� KDVLO� \DQJ� PHQGHNDWL� GHQJDQ�
NRQGLVL� \DQJ� GLWHPXL� GL� ODSDQJDQ� �*DPEDU� ��� GDQ�
���� 

3DGD� VDDW� NRQGLVL�PXVLP�NHULQJ�� VHGLPHQWDVL� WHUEHVDU�
WHUMDGL�GL�NRODP�ODEXK�VXQJDL�&LOHWXK��GLPDQD�PHQMDGL�
WHPSDW� SDUD� NDSDO� QHOD\DQ� 73,� &LZDUX�� 6HGLPHQWDVL�
\DQJ� WHUMDGL� PHQFDSDL� �� PHWHU�� 6HGDQJNDQ� EDJLDQ�
PXOXW� PXDUD� VXQJDL� WHUMDGL� HURVL� \DQJ� GDSDW�
GLVHEDENDQ� ROHK� DUXV� ODXW� GHQJDQ� QLODL� EHUNLVDU� ���� -�
����PHWHU��*DPEDU����� 

3DGD� VDDW�PXVLP� EDVDK�� WHUMDGL� VHGLPHQWDVL� GL�PXDUD�
VXQJDL� &LOHWXK� \DQJ� PHQFDSDL� NLUD-NLUD� ���� –� ����
PHWHU��6HGLPHQWDVL�WHUMDGL�KDPSLU�PHUDWD�GL�NHGXD�VLVL�
PXDUD�� 6HODLQ� LWX� SDGD� NRODP� ODEXK� MXJD� WHUMDGL�
VHGLPHQWDVL� \DQJ� PHQFDSDL� NHWLQJJLDQ� �� PHWHU
�*DPEDU����� 

3DGD� NRQGLVL� EDQMLU� SHULRGH� XODQJ� �� WDKXQ�� WHUMDGL�
VHGLPHQWDVL� GL� GDHUDK� PXDUD� VXQJDL� \DQJ� PHQFDSDL�
NHWLQJJLDQ���PHWHU��*DPEDU����� 

3DGD� NRQGLVL� EDQMLU� SHULRGH� XODQJ� ��� � WDKXQ�� GHELW�
EHVDU� \DQJ� GLEDZD� VXQJDL� &LOHWXK� PHQJDNLEDWNDQ�
VHGLPHQ� WHUKHPSDV� PHOHZDW� PXDUD� PHQXMX� ODXW��
6HGLPHQWDVL� WHUMDGL� GL� NRODP� ODEXK� EHUNLVDU� GL� ����
PHWHU��*DPEDU����� 

���.HVLPSXODQ 

'DUL� NHWLJD� KDVLO� SHPRGHODQ� \DQJ� GLODNXNDQ� GHQJDQ�
NRQGLVL�\DQJ�EHUEHGD��GDSDW�GLVLPSXONDQ�EHEHUDSD�KDO�
VHEDJL�EHULNXW� 

�� 3DGD�VDDW�PXVLP�NHPDUDX�WLGDN�WHUMDGL�VHGLPHQWDVL�
\DQJ� VLJQLILNDQ� GL� PXDUD� VXQJDL� &LOHWXK��
6HGLPHQWDVL� WHUNRQVHQWUDVL� GL� NRODP� ODEXK� 73,�
&LZDUX� 

�� 3DGD�VDDW�PXVLP�EDVDK�PHUXSDNDQ�NRQGLVL�GLPDQD�
VHGLPHQWDVL� PXDUD� WHUMDGL� SDOLQJ� SDUDK�
GLEDQGLQJNDQ� NRQGLVL� ODLQQ\D�� 6HGLPHQWDVL� WHUMDGL�
GL�NHGXD�VLVL�PXOXW�PXDUD�VXQJDL� 

�� 3DGD� NRQGLVL� EDQMLU� SHULRGH� XODQJ� �� WDKXQ��
VHGLPHQWDVL� WHUMDGL�GL� VHNLWDU�PXDUD� VXQJDL�&LOHWXK�
GHQJDQ�NHWLQJJLDQ�PHQFDSDL���PHWHU� 

�� .HWLND� NRQGLVL� EDQMLU� SHULRGH� XODQJ� ��� WDKXQ��
VHGLPHQ� GDUL� VXQJDL� &LOHWXK� WHUKHPSDV� PHOHZDWL�
PXOXW� PXDUD� PHQXMX� ODXW� GLDNLEDWNDQ� GHELW� \DQJ�
EHVDU� 

�� +DVLO� SHPRGHODQ� SDGD� XPXPQ\D� VHVXDL� GHQJDQ�
NRQGLVL� \DQJ� GLWHPXL� GL� ORNDVL� VWXGL�� .DMLDQ� LQL�
GDSDW� GLMDGLNDQ� GDVDU� XQWXN� PHUHQFDQDNDQ�
DOWHUQDWLI�SHQDQJJXODQJDQ�VHGLPHQ�\DQJ�VHVXDL�EDJL�
0XDUD�6XQJDL�&LOHWXK�� 

'DIWDU�3XVWDND 

$GLW\DZDQ�� %� 0��� 7DQDND� +��� GDQ� 0DQR� $��� ������
0RUSKRORJLFDO� &KDQJHV� DW� WKH� 1DQDNLWD� 5LYHU�
0RXWK� $IWHU� WKH� *UHDW� (DVW� -DSDQ� 7VXQDPL� RI�
������&RDVWDO�(QJLQHHULQJ��������-��� 

&KU\VDQWL�� $��� $GLW\DZDQ�� %� 0��� :LG\DQLQJW\DV��
3UDPRQR�� %� <��� 1XJURKR�� -��� =DLQ�� .���
+DU\DQWR��,���6XODLPDQ��0���.XUQLDZDQ��$���DQG�
7DQDND�� +��� ������ 3UHGLFWLRQ� RI� VKRUHOLQH�
FKDQJH� XVLQJ� D� QXPHULFDO� PRGHO�� FDVH� RI� WKH�
.XORQ� 3URJR� &RDVW�� &HQWUDO� -DYD�� 0$7(&�
:HE�&RQI��9ROXPH����� 

6XQWR\R�� ,NKZDQL�� +��� =LNUD�� 0��� $\X�� 1� 6��� ��
$QJUDHQL�� *��� 7DQDND�� +��� 8PHGD�� 0��� GDQ�
.XUH�� 6��� ������ 0RGHOOLQJ� RI� WKH� &2'�� 766��
3KRVSKDWH� DQG�1LWUDWH�'LVWULEXWLRQ�'XH� WR� WKH�
6LGRDUGMR�0XG�)ORZ�LQWR�3RURQJ�5LYHU�(VWXDU\��
3URFHGLD� (DUWK� DQG� 3ODQHWDU\� 6FLHQFH� ���� ���-
���� 

%DGDQ� 6WDQGDULVDVL� 1DVLRQDO�� ������ 61,� ����-�����
WHQWDQJ� 7DWD� &DUD� 3HUKLWXQJDQ� 'HELW� %DQMLU�
5HQFDQD��-DNDUWD��%DGDQ�6WDQGDULVDVL�1DVLRQDO� 

%DGDQ� 6WDQGDULVDVL� 1DVLRQDO�� ������ 61,� ����-�����
3HUKLWXQJDQ� 'HELW� $QGDODQ� 6XQJDL� GHQJDQ�
.XUYD� 'XUDVL� 'HELW�� -DNDUWD�� %DGDQ�
6WDQGDULVDVL�1DVLRQDO� 

+DQLI� 6� :��� 5U�� +DGLDQL�� 5��� GDQ� 6ROLFKLQ�� ������
3HQHOXVXUDQ� %DQMLU� 'HQJDQ� 0HWRGH� 1XPHULN�
'DHUDK�$OLUDQ�6XQJDL�1JXQJJDKDQ�:RQRJLUL��H
--XUQDO�0$75,.6�7(.1,.�6,3,/� 

7KHVVDORQLND��/LOLV��<�+���GDQ�)DX]L��0����������%HQWXN�
'LVWULEXVL� +XMDQ� -DP� –� -DPDQ� .DEXSDWHQ�
.DPSDU� %HUGDVDUNDQ� 'DWD� 6DWHOLW�� -RP�
)7(.1,.��9ROXPH���1R����� 


