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$EVWUDN 

6HFDUD� 1DVLRQDO� ���� MDULQJDQ� LULJDVL� GDUL� ���� MXWD� KHNWDU� GDODP� NRQGLVL� UXVDN�� 'L� -DZD� %DUDW�� ���� MDULQJDQ�
LULJDVL�MXJD�UXVDN��3HQHOLWLDQ�GLODNXNDQ�XQWXN�PHPSHODMDUL�IDNWRU-IDNWRU�\DQJ�PHPSHQJDUXKL�.HUXVDNDQ�%DQJXQDQ�
,ULJDVL� �.%,�� \DLWX�� 'D\D� 5XVDN� $LU� �'5$��� /HPEDJD� 3HQJHOROD� ,ULJDVL� �/3,��� 7XPEXKDQ� /LDU� �7%/��� 9ROXPH�
6DPSDK��63+��GDQ�3HULODNX�0DV\DUDNDW��3/.���'DHUDK�SHQHOLWLDQ�GLEDWDVL�SDGD����GXD��3URYLQVL��-DZD�%DUDW�GDQ�
%DQWHQ��6DPSHO��UHVSRQGHQ�SHQHOLWLDQ�WHUGLUL�GDUL��%DQJXQDQ�LULJDVL�����EXDK�GHQJDQ�MXPODK�SLQWX�DLU�����EXDK��
.LQHUMD�3HWXJDV�38�����UHVSRQGHQ��3HUDQ�VHUWD�3�$�*3�$�,3�$�����UHVSRQGHQ��3HULODNX�0DV\DUDNDW�GL�VHNLWDU�
EDQJXQDQ� LULJDVL� ���� UHVSRQGHQ�� 0HWRGH� DQDOLVLV� PHQJJXQDNDQ� SHQJHPEDQJDQ� MDOXU� PRGHO� 6(0� �6WUXFWXUDO�
(TXDWLRQ�0RGHO��� 3HQJRODKDQ� GDWD�PHQJJXQDNDQ� SHUDQJNDW� OXQDN� VWDWLVWLN� 6-3/6� YHUVL� ����� 9DULDEHO� SHQHOLWLDQ�
WHUGLUL� DWDV�� 9DULDEHO� /DWHQ� GDQ� 9DULDEHO� 0DQLIHV�� 9DULDEHO� PDQLIHV� GLSHUROHK� PHODOXL� 6XUYHL� 3HQJXNXUDQ�
/DSDQJDQ� GDQ� 6XUYHL� 3HQ\HEDUDQ� .XHVLRQHU�� +DVLO� DQDOLVLV� 6(0� DGDODK� �� 6HFDUD� VLPXOWDQ� GLSHUROHK� EDKZD�
SHQJDUXK�YDULDEHO�HNVRJHQ�WHUKDGDS�NHUXVDNDQ�YDULDEHO�HQGRJHQ��.%,��VHEHVDU���������6HOHELKQ\D�\DLWX��������
GLMHODVNDQ� ROHK� SHQJDUXK� ODLQ�� �'5$�� WLGDN� VLJQLILNDQ� EHUSHQJDUXK� WHUKDGDS� �.%,��� �/3,�� VDQJDW� VLJQLILNDQ�
EHUSHQJDUXK� WHUKDGDS� �.%,��� �7%/�� WLGDN� VLJQLILNDQ�PHPSHQJDUXKL� �.%,��� �63+�� VHFDUD� VLJQLILNDQ� EHUSHQJDUXK�
WHUKDGDS��.%,����3/.��WLGDN�VLJQLILNDQ�EHUSHQJDUXK�WHUKDGDS��.%,���%DJLDQ�VWUXNWXU�VD\DS��<�B6<3��PHQJDODPL�
NHUXVDNDQ�WHUWLQJJL�VHEHVDU���������� 

.DWD�.XQFL���.HUXVDNDQ�EDQJXQDQ�LULJDVL��.%,���6(0� 

$EVWUDFW 

1DWLRQDOO\� ���� RI� LUULJDWLRQ� QHWZRUNV� RI� ����PLOOLRQ� KHFWDUHV� DUH� LQ� GDPDJHG� FRQGLWLRQ�� ,Q�:HVW� -DYD�� ���� RI�
LUULJDWLRQ� QHWZRUNV� DUH� DOVR� GDPDJHG�� 7KH� UHVHDUFK� ZDV� FRQGXFWHG� WR� VWXG\� WKH� IDFWRUV� DIIHFWLQJ� ,UULJDWLRQ�
6WUXFWXUH�'DPDJH��.%,��QDPHO\��:DWHU�'DPDJH��'5$���,UULJDWLRQ�0DQDJHPHQW�$JHQF\��/3,���:LOG�3ODQWV��7%/���
:DVWH�9ROXPH� �63+���3XEOLF�%HKDYLRU� �3/.���7KH� UHVHDUFK�DUHD� LV� OLPLWHG� WR��� �WZR��3URYLQFHV��:HVW�-DYD�DQG�
%DQWHQ�� 6DPSOH�� UHVSRQGHQW� RI� WKH� UHVHDUFK� FRQVLVW� RI�� ,UULJDWLRQ� VWUXFWXUH� ���� SLHFHV� ZLWK� ���� ZDWHU� JDWH��
3HUIRUPDQFH� RI� �2IILFLDO� RI�38����� UHVSRQGHQW�� 3�$� ��*3�$� �� ,3�$����� UHVSRQGHQW��&RPPXQLW\�%HKDYLRU� ����
UHVSRQGHQW��7KH�DQDO\VLV�PHWKRG�XVHV�WKH�GHYHORSPHQW�RI�WKH�6(0��6WUXFWXUDO�(TXDWLRQ�0RGHO��PRGHO�SDWK��'DWD�
SURFHVVLQJ� XVLQJ� VWDWLVWLFDO� VRIWZDUH� 6-3/6� YHUVLRQ� ����� 7KH� UHVHDUFK� YDULDEOHV� FRQVLVW� RI� /DWHQW� 9DULDEOHV� DQG�
0DQLIHVW�9DULDEOHV��0DQLIHVW�YDULDEOHV�REWDLQHG�WKURXJK�WKH�)LHOG�0HDVXUHPHQW�6XUYH\�DQG�'LVVHPLQDWLRQ�6XUYH\�
4XHVWLRQQDLUH�� 7KH� UHVXOW� RI� 6(0� DQDO\VLV� LV�� 6LPXOWDQHRXVO\�� WKH� HIIHFW� RI� H[RJHQRXV� YDULDEOHV� RQ� HQGRJHQRXV�
YDULDEOH� GDPDJH� �.%,�� ZDV� �������� 7KH� UHPDLQLQJ� ������� LV� H[SODLQHG� E\� RWKHU� LQIOXHQFHV�� �'5$�� KDYH� QR�
VLJQLILFDQW�HIIHFW�RQ� �.%,��� �/3,�� LV� YHU\� VLJQLILFDQW�HIIHFW�RQ� �.%,��� �7%/��GRHV�QRW� VLJQLILFDQWO\�DIIHFW�RQ� �.%,���
�63+��VLJQLILFDQWO\�DIIHFWV�RQ��.%,����3/.��GRHV�QRW�VLJQLILFDQWO\�DIIHFW�RQ��.%,���3DUW�RI�WKH�LUULJDWLRQ�VWUXFWXUH�RQ�
WKH�ZLQJ��<�B6<3��VXIIHUHG�WKH�KLJKHVW�GDPDJH�DPRXQW�RI�������� 

.H\ZRUGV��,UULJDWLRQ�VWUXFWXUH�GDPDJH��,6'���6(0� 
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���3HQGDKXOXDQ 

3HPEDQJXQDQ�LULJDVL�GL�,QGRQHVLD�VXGDK�EHUMDODQ�OHELK�
GDUL� VDWX� DEDG��PDND� NLWD� WHODK� GDSDW� PHQJXPSXONDQ�
SHQJDODPDQ-SHQJDODPDQ� EHUKDUJD� \DQJ� VDQJDW�
EHUPDQIDDW� EDJL� SHQJHPEDQJDQ� LULJDVL� VHODQMXWQ\D��
3HQJDODPDQ-SHQJDODPDQ� WHUVHEXW� GLGDSDWNDQ� EDLN�
SDGD� WDKDS� VWXGL�� SHUHQFDQDDQ� PDXSXQ� SDGD� WDKDS�
SHODNVDQDDQ�GDQ�HNVSORLWDVL�	�SHPHOLKDUDDQ� �6WDQGDU�
3HUHQFDQDDQ�,ULJDVL�������� 

6HMDN� 2UGH� %DUX� EHUDNKLU�� WLGDN� DGD� SHPEDQJXQDQ�
MDULQJDQ� LULJDVL� \DQJ� VLJQLILNDQ�� .HEHUDGDDQ� MDULQJDQ�

LULJDVL� VDDW� LQL� ����� MXWD� KHNWDU��PHQXUXW�.HPHQWHULDQ�
3HNHUMDDQ� 8PXP� GDODP� NRQGLVL� UXVDN� ����� -DULQJDQ�
LULJDVL� \DQJ� DGD� VDDW� LQL� EHNDV� SHPEDQJXQDQ� ]DPDQ�
2UGH� %DUX�� -DGL� XVLDQ\D� VXGDK� ��� WDKXQDQ� NDODX�
GLKLWXQJ� VHMDN� ������ $VRVLDVL� (NRQRPL� 3ROLWLN�
,QGRQHVLD��$(3,���.KXGRUL�������� 

6HFDUD� QDVLRQDO� ���� MDULQJDQ� LULJDVL� GDUL� ���� MXWD�
KHNWDUH�PHQXUXW�.HPHQWHULDQ�3HNHUMDDQ�8PXP�GDODP�
NRQGLVL�UXVDN��$(3,���.KXGRUL���������'L�-DZD�%DUDW��
���� MDULQJDQ� LULJDVL� MXJD� UXVDN�� NHUXVDNDQ� SDUDK�
WHUGDSDW� GL� ,QGUDPD\X�� &LUHERQ�� .DUDZDQJ�� 6XEDQJ��
7DVLNPDOD\D�� &LDPLV�� GDQ� *DUXW� �(QWDQJ�

.DMLDQ�7HNQLV 
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6DVWUDDWPDGMD�� ������� .HUXVDNDQ� LQIUDVWUXNWXU� LULJDVL�
GLVHEDENDQ� ROHK� IDNWRU-IDNWRU� DQWDUD� ODLQ� �� XPXU�
EDQJXQDQ�� EHQFDQD� DODP�� PLQLPQ\D� SHQ\HGLDDQ� GDQD�
RSHUDVL� GDQ�SHPHOLKDUDDQ� MDULQJDQ� LULJDVL��GD\D� UXVDN�
DLU�� 3HULODNX� PDV\DUDNDW� \DQJ� WLQJJDO� GL� VHNLWDU�
MDULQJDQ�EDQJXQDQ� LULJDVL� \DQJ� VXND� PHPEXDQJ�
VDPSDK� NH� MDULQJDQ�EDQJXQDQ� LULJDVL�� WXPEXKDQ� OLDU�
\DQJ�WXPEXK�GL�EDQJXQDQ�LULJDVL��GDQ�NLQHUMD�OHPEDJD�
SHQJHOROD� LULJDVL� �SHWXJDV� GDUL� 38� GDQ� 3�$�*3�$�
,3�$�� 

����3HQHOLWLDQ�GLODNXNDQ�XQWXN�PHPSHODMDUL�� 

· $SDNDK� DGD� SHQJDUXK� \DQJ� VLJQLILNDQ� GD\D� UXVDN�
DLU� �3$$�� *$3�� *$.�� WHUKDGDS� .HUXVDNDQ�
%DQJXQDQ�,ULJDVL��.%,�� 

· $SDNDK� DGD� SHQJDUXK� \DQJ� VLJQLILNDQ� /HPEDJD�
3HQJHOROD�,ULJDVL��.LQHUMD�3HWXJDV�38�GL�/DSDQJDQ��
GDQ� SHUDQ� VHUWD� 3�$�*3�$�,3�$�� WHUKDGDS�
NHUXVDNDQ�EDQJXQDQ�LULJDVL��.%,�� 

· $SDNDK� DGD� SHQJDUXK� \DQJ� VLJQLILNDQ� /HPEDJD�
3HQJHOROD�,ULJDVL��.LQHUMD�3HWXJDV�38�GL�/DSDQJDQ��
GDQ� SHUDQ� VHUWD� 3�$�*3�$�,3�$�� WHUKDGDS�
WXPEXKQ\D� WXPEXKDQ� OLDU� �7%/�� GL� EDQJXQDQ�
LULJDVL� 

· $SDNDK� DGD� SHQJDUXK� \DQJ� VLJQLILNDQ� /HPEDJD�
3HQJHOROD�,ULJDVL��.LQHUMD�3HWXJDV�38�GL�/DSDQJDQ��
SHUDQ� VHUWD� 3�$�*3�$�,3�$�� WHUKDGDS� YROXPH�
VDPSDK��63+��GL�EDQJXQDQ�LULJDVL� 

· $SDNDK� DGD� SHQJDUXK� \DQJ� VLJQLILNDQ� WXPEXKDQ�
OLDU� �7%/�� \DQJ� WXPEXK� GL� EDQJXQDQ� LULJDVL�
WHUKDGDS�NHUXVDNDQ�EDQJXQDQ�LULJDVL��.%,�� 

· $SDNDK� DGD� SHQJDUXK� \DQJ� VLJQLILNDQ� YROXPH�
VDPSDK� �63+�� GL� EDQJXQDQ� LULJDVL� WHUKDGDS�
NHUXVDNDQ� EDQJXQDQ� LULJDVL� �.%,�"�� $SDNDK� DGD�
SHQJDUXK�\DQJ�VLJQLILNDQ�SULODNX�PDV\DUDNDW��3/.��
\DQJ� EHUGRPLVLOL� GL� VHNLWDU� EDQJXQDQ� LULJDVL�
WHUKDGDS�NHUXVDNDQ�EDQJXQDQ�LULJDVL��.%,� 

���� 9DULDEHO� SHQHOLWLDQ� \DQJ� GLSLOLK� GLEDWDVL� SDGD�
PDVDODK�VHEDJDL�EHULNXW� 

.HUXVDNDQ�EDQJXQDQ�LULJDVL��.%,��GLEDWDVL�KDQ\D�SDGD�
SDVDQJDQ� GL� VHNLWDU� SLQWX� �363��� SDVDQJDQ� VD\DS�
�6<3���SDVDQJDQ� ODQWDL� �/7,���GDQ�SDVDQJDQ�GL�NRODP�
RODN��./2��SDGD�EDQJXQDQ�EDJL��EDJL�VDGDS��EDQJXQDQ�
VDGDS�GDQ�VDGDS�DNKLU��'D\D�UXVDN�DLU��'5$��GLEDWDVL�
SDGD� IDNWRU� SROD� DOLUDQ� DLU� �3$$��� JHUXVDQ� DLU� GL�
SDVDQJDQ� GL� VHNLWDU� SLQWX� VRURQJ� �*$3�� GDQ� JHUXVDQ�
DLU� GL� NRODP�RODNDQ� �*$.��� WLGDN�PHQJDQDOLVLV� WHWDSL�
KDQ\D�PHQJDPELO�GDWD�GHVDLQ�GDUL�GRNXPHQ�38� 

'DWD� NXHVLRQHU� GHQJDQ� UHVSRQGHQ� OHPEDJD� SHQJHOROD�
LULJDVL� �/3,�� KDQ\D� GLEDWDVL� SDGD� �NLQHUMD� SHWXJDV� 38�
GL�ODSDQJDQ��03��32%��33$��GDQ�36���GDQ�SHUDQ�VHUWD�
PDV\DUDNDW� SHUNXPSXODQ� SHWDQL� SHQJJXQD� DLU� �3�$�
*3�$�,3�$�� 

7XPEXKDQ� OLDU�DGDODK� VHPDN�EHOXNDU� \DQJ� WXPEXK�GL�
VHNLWDU� EDQJXQDQ� LULJDVL�� 3HULODNX� PDV\DUDNDW� DGDODK�
SHULODNX� PDV\DUDNDW� \DQJ� EHUGRPLVLOL� GL� VHNLWDU�
MDULQJDQ�EDQJXQDQ� LULJDVL� GDODP� KDO� PHPEXDQJ�

VDPSDK� GL� MDULQJDQ�EDQJXQDQ� LULJDVL� GLXNXU� GHQJDQ�
NXHVLRQHU�� 6DPSDK� DGDODK� VDPSDK� UXPDK� WDQJJD� GDQ�
VDPSDK�KDVLO�NHEXQ�\DQJ�GLEXDQJ�GL�EDQJXQDQ�LULJDVL� 

'DHUDK� SHQHOLWLDQ� GLEDWDVL� SDGD� �� �GXD�� 3URYLQVL��
3URYLQVL�-DZD�%DUDW�KDQ\D�GL�'DHUDK�,ULJDVL��',��7HOXN�
-DPEH� .DEXSDWHQ� .DUDZDQJ�� 'DHUDK� ,ULJDVL�
&DQJNXDQJ� GL� .DEXSDWHQ� &LUHERQ� GDQ� GL� 3URYLQVL�
%DQWHQ� 'DHUDK� ,ULJDVL� �',�� &LEHQXDQJHXQ� GL�
.HFDPDWDQ�0DOLPSLQJ�.DEXSDWHQ�/HEDN� 

���.DMLDQ�,VWLODK�GDQ�'HILQLVL 

6SHVLILNDVL� 'HQJDQ� 3/6�� PRGHO� DQDOLVLV� MDOXU� VHPXD�
YDULDEHO�ODWHQ�GDODP�3/6�WHUGLUL�GDUL�WLJD�VHW�KXEXQJDQ�
\DLWX� �� ,QQHU� PRGHO�� 2XWHU� PRGHO�� :HLJKW� UHODWLRQ�
DGDODK� QLODL� GDUL� YDULDEHO� ODWHQ� \DQJ� GLHVWLPDVL� GDODP�
3/6� 

%HEHUDSD� LVWLODK� GDQ� GHILQLVL�VLQJNDWDQ� GDODP�
SHPRGHODQ�6(0�DNDQ�GLJXQDNDQ�DQWDUD�ODLQ�� 

D� 9DULDEHO� (QGRJHQ� DGDODK� 9DULDEHO� GHSHQGHQ�
WHULNDW�WHWDS� \DQJ� GDODP� KDO� LQL� DGDODK� NHUXVDNDQ�
EDQJXQDQ�LULJDVL��.%,�� 

E� 9DULDEHO� (NVRJHQ� DGDODK� 9DULDEHO� LQGHSHQGHQ�
YDULDEHO�EHEDV�\DQJ�GDODP�KDO� LQL� WHUGLUL�GDUL�GD\D�
UXVDN�DLU��'5$���/HPEDJD�3HQJHOROD�,ULJDVL��/3,���
7XPEXKDQ�/LDU��7%/���6DPSDK��63+��GDQ�3HULODNX�
0DV\DUDNDW��3/.�� 

F� 9DULDEHO�/DWHQ�DGDODK�9DULDEHO�NRQVWUXN�\DQJ�WLGDN�
GDSDW� GLXNXU� ODQJVXQJ�� GDODP� KDO� LQL� WHUGLUL� GDUL�
9DULDEHO� /DWHQ� (QGRJHQ� GDQ� 9DULDEHO� /DWHQ�
(NVRJHQ� 

G� 9DULDEHO�0DQLIHV�DGDODK�LQGLNDWRU�XQWXN�PHQJXNXU�
YDULDEHO�ODWHQQ\D� 

H� ,QQHU� 0RGHO� DGDODK� VSHVLILNDVL� KXEXQJDQ� DQWDUD�
YDULDEHO�ODWHQ��6WUXFWXUDO�0RGHO�� 

I� 2XWHU� 0RGHO� DGDODK� PRGHO� SHQJXNXUDQ�LQGLNDWRU�
YDULDEHO-YDULDEHO�ODWHQ��0HDVXUHPHQW�0RGHO�� 

.%,�DGDODK�.HUXVDNDQ�%DQJXQDQ�,ULJDVL��'5$�DGDODK�
'D\D� 5XVDN� $LU�� /3,� DGDODK� /HPEDJD� 3HQJHOROD�
,ULJDVL�� 7%/� DGDODK� 7XPEXKDQ� /LDU�� 63+� DGDODK�
6DPSDK�� 3/.� DGDODK� 3HULODNX� 0DV\DUDNDW�� 363�
DGDODK� � 3DVDQJDQ� 6HNLWDU� 3LQWX� 6RURQJ�� 6<3� DGDODK�
3DVDQJDQ� SDGD� 6D\DS�� /7,� � DGDODK� /DQWDL�� ./2�
DGDODK�.RODP�2ODN��3$$�DGDODK�3ROD�$OLUDQ�$LU��*$3�
DGDODK� *HUXVDQ� $LU� 3LQWX�� *$.� DGDODK� *HUXVDQ� $LU�
.RODP�2ODN��/38�DGDODK�/HPEDJD�3HWXJDV�38��3�$�
DGDODK�3HUNXPSXODQ�3HWDQL�3HPDNDL�$LU 

���0HWRGH�3HQHOLWLDQ 

3HQHOLWLDQ�PHQJJXQDNDQ�DQDOLVLV�GHVNULSWLI�GDQ�DQDOLVLV�
LQGXNWLI�� \DLWX�� PHQJXPSXONDQ�� PHQJRODK��
PHQ\DMLNDQ�� PHQJDQDOLVLV� GDWD� GDQ� PHODNXNDQ�
SHQJXMLDQ�KLSRWHVLV��VHUWD�PHQJDPELO� �NHVLPSXODQ�GDQ�
VDUDQ-VDUDQ�GDUL�DQDOLVLV�\DQJ�GLODNXNDQ 

2SHUDVLRQDOLVDVL�9DULDEHO�GLODNXNDQ�XQWXN��SHQHQWXDQ�
FRQVWUXFW� VHKLQJJD� PHQMDGL� YDULDEHO� \DQJ� GDSDW�
GLXNXU�� GLQ\DWDNDQ� GDODP� EHQWXN� PDWULN� GHQJDQ�
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7DEHO�����9DULDEHO�IDNWRU-IDNWRU�SHQ\HEDE��;��NHUXVDNDQ�EDQJXQDQ�LULJDVL��<� 

IRUPDW� �� 9DULDEHO� �HQGRJHQ� GDQ� HNVRJHQ��� .RQVHS�
9DULDEHO� �YDULDEHO� ODWHQ��� 6XE� 9DULDEHO� �YDULDEHO�
PDQLIHV�� �� ,QGLNDWRU� �LWHP� XQWXN� PHPEXDW� SHUQ\DWDDQ�
GDODP� NXHVLRQHU�� �� 6NDOD� 3HQJXNXUDQ� �GLVNULW� DWDX�
NRQWLQXP��� 

'HVDLQ�SHQHOLWLDQ�\DQJ�GLODNXNDQ�PHOLSXWL�UDQFDQJDQ�GDQ�
MHQLV�GHVDLQ��LQVWUXPHQ�SHQHOLWLDQ�DWDX�DODW�SHQJXPSXODQ�
GDWD�� GDQ� FDUD� SHQJXPSXODQ� GDWD� XQWXN� NHSHUOXDQ�
DQDOLVLV��'DODP�SHQHOLWLDQ�NXDQWLWDWLI� LQL�PHWRGH�VWDWLVWLN�
\DQJ� GLJXQDNDQ� XQWXN� PHQJDQDOLVLV� PRGHO� SHQHOLWLDQ�
DGDODK� SHPJHPEDQJDQ� PRGHO� MDOXU� 6(0-63/6��
5HOHYDQVL� SHPLOLKDQ� DODW� DQDOLVLV� LQL� WHUOLKDW� GDUL�
EDQ\DNQ\D� YDULDEHO� SHQHOLWLDQ� GDQ� VNDOD� SHQJXNXUDQ�
GDWD�MHQLV�GDWD� 

6HFDUD� XPXP� WDKDSDQ� ODQJNDK-ODQJNDK� GDQ� NHJLDWDQ�
\DQJ� GLODNXNDQ� SDGD� SHQHOLWLDQ� DGDODK� VHEDJDL� EHULNXW��
.DMLDQ� 3XVWDND� �/DWDU� %HODNDQJ�� ,GHQWLILNDVL� 0DVDODK��
%DWDVDQ� 0DVDODK� 3HUXPXVDQ� 0DVDODK�� 0DNVXG� 	�
7XMXDQ�� 0DQIDDW� 3HQHOLWLDQ��� 3HQHWDSDP� /RNDVL�
3HQHOLWLDQ�� 3HQHWDSDP� 9DULDEHO� 3HQHOLWLDQ��
2SHUDVLRQDOLVDVL� 9DULDEHO�� 3HQJXPSXODQ� 'DWD� \DQJ�
WHUGLUL�GDUL�'DWD�6HNXQGHU� �.XWLSDQ�GDUL�'RNXPHQ�38���
'DWD�3ULPHU��.XHVLRQHU�.LQHUMD�/3,��.XHVLRQHU�3HULODNX�
0DV\DUDNDW�� 7XPEXKDQ� /LDU�� 6DPSDK�� .HUXVDNDQ�
%DQJXQDQ� ,ULJDVL�� 2EVHUYDVL� /DSDQJDQ��� 8ML� &RED�
.XHVLRQHU� �8ML� 9DOLGLWDV�� 8ML� 5HOLDELOLWDV��� 3HQ\HEDUDQ�
.XHVLRQHU�� $QDOLVLV� 'DWD� PHQJJXQDNDQ� 0RGHO� 6(0-
63/6��6WUXFWXUDO�(TXDWLRQ�0RGHO��GHQJDQ�60$57�3/6��
8ML� 1RUPDOLWDV�� 8ML� /LQLHULWDV�� 0HUDQFDQJ� 0RGHO�
6WUXNWXUDO��,QQHU�0RGHO���0HUDQFDQJ�0RGHO�3HQJXNXUDQ�
�2XWHU� 0RGHO��� 0HQJNRQVWUXNVL� 'LDJUDP� -DOXU� GHQJDQ�
60$57�3/6��� .RQYHUVL� 'LDJUDP� -DOXU� NH� 6LVWHP�
3HUVDPDDQ��(VWLPDVL��6NRU��9DULDEHO�ODWHQ��-DOXU�YDULDEHO�
ODWHQ� GHQJDQ� LQGLNDWRU�� PHODOXL� $OJRULWKPH� 7HVW��
*RRGQHVV� RI� )LW� �2XWHU� 0RGHO� �� &RQYHUJHQW� 9DOLGLW\��
'LVFULPLQDQW� 9DOLGLW\�� &RPSRVLWH� 5HOLDELOLW\�� GDQ� ,QQHU�
0RGHO��� 3HQJXMLDQ� +LSRWHVLV� �8ML� ,QGLYLGXDO� �XML-W��� 8ML�
6LPXOWDQ� �XML-)��� GHQJDQ� PHWRGH� %RRWVWUDSSLQJV��
,QWHUSUHWDVL�+DVLO�GDQ�.HVLPSXODQ� 

����0RGHO���SDUDGLJPD�SHQHOLWLDQ 

1R 9DULDEHO�/DWHQ�(NVRJHQ��;� ,QGLNDWRU�9DULDEHO�0DQLIHVW��;� .RGH 

, ���'D\D�5XVDN�$LU��'5$�� ��� �3ROD�$OLUDQ�$LU ;�B3$$ 

  ��� �*HUXVDQ�$LU�GLEHODNDQJ�SLQWX�VRURQJ ;�B*$3 

  ��� �*HUXVDQ�$LU�GL�NRODP�RODN ;�B*$. 

 ���/HPEDJD�SHQJHOROD�LULJDVL��/3,�� �����.LQHUMD�0DQWUL��03��3HWXJDV�2SHUDVL�%HQGXQJ��32%���3HWXJDV����
3LQWX�$LU�33$���GDQ�3HWXJDV�6DOXUDQ��36�� ;�B/38 

  ���   3HUDQVHUWD�3�$�	�$QJJRWD��*3�$��GDQ�,3�$� ;�B3�$ 

 ���7XPEXKDQ�/LDU��7%/�� ��� 7XPEXKDQ�/LDU�GL�EDQJXQDQ�LULJDVL ;�B7%/ 

 �� 3ULODNX�PDV\DUDNDW��3/.�� ��� �3ULODNX�PDV\DUDNDW�\DQJ�EHUGRPLVLOL�GLVHNLWDU�MDULQJDQ�EDQJXQDQ�
LULJDVL�GDODP�PHPEXDQJ�VDPSDK� ;�B3/. 

 �� 6DPSDK�63+�� ��� �9ROXPH�VDPSDK�GL�MDULQJDQ�EDQJXQDQ�LULJDVL ;�B63+ 

 9DULDEHO�/DWHQ�(QGRJHQ��<� ,QGLNDWRU�9DULDEHO�0DQLIHVW��;� .RGH 

,, �� .HUXVDNDQ�%DQJXQDQ�,ULJDVL��.%,�� ��� �.HUXVDNDQ�SDVDQJDQ�GL�VHNLWDU�SLQWX�VRURQJ <�B363 

  ��� �.HUXVDNDQ�VD\DS <�B6<3 

  ��� �.HUXVDNDQ�ODQWDL <�B/7, 

0RGHO� 6(0� GDODP� SHQHOLWLDQ� 6LVWHP� 3HQJHYDOXDVLDQ�
)DNWRU-IDNWRU� 3HQ\HEDE� .HUXVDNDQ� %DQJXQDQ� ,ULJDVL�
GLVDMLNDQ�SDGD�*DPEDU���GDQ�GDSDW�GLQ\DWDNDQ�GDODP�
SHUVDPDDQ�EHULNXW� 

3HUVDPDDQ�PRGHO�6WUXNWXUDO�� 

Ș� �Ȗ��ȟ����Ȗ��ȟ����Ȗ��ȟ����Ȗ��ȟ����Ȗ��ȟ����Ȣ 

GHQJDQ� 

Ș��  �9DULDEHO�/DWHQ�HQGRJHQ� .%, 

ȟ��  �9DULDEHO�/DWHQ�HNVRJHQ� '5$ 

ȟ��  �9DULDEHO�/DWHQ�HNVRJHQ� /3, 

ȟ��  �9DULDEHO�/DWHQ�HNVRJHQ� 7%/ 

ȟ��  �9DULDEHO�/DWHQ�HNVRJHQ� 63+ 

ȟ��  �9DULDEHO�/DWHQ�HNVRJHQ� 3/. 

Ȉ  �(UURU�RI�0HDVXUHPHQW� 

Ȗ���Ȗ���Ȗ���Ȗ���Ȗ�� �.RHILVLHQ�MDOXU� 

3HUVDPDDQ�PRGHO�SHQJXNXUDQ�YDULDEHO�HQGRJHQ�� 
<� �Ȝ�Ș���İ��� � 

3HUVDPDDQ�PRGHO�SHQJXNXUDQ�YDULDEHO�HNVRJHQ�� 
;� �Ȝ�ȟ���į�� � 

.HWHUDQJDQ�� 

<�  � 9DULDEHO�LQGLNDWRU�HQGRJHQ 
;�  � 9DULDEHO�LQGLNDWRU�HNVRJHQ 
Ș�  � 9DULDEHO�/DWHQ�HQGRJHQ 
ȟ��  � 9DULDEHO�/DWHQ�HNVRJHQ 
Ȝ�  � .RHILVLHQ�MDOXU� 
İ�  � (UURU�RI�0HDVXUHPHQW 
į��  � (UURU�RI�0HDVXUHPHQW 

������/RNDVL�SHQHOLWLDQ 

3HQHOLWLDQ�GLODNVDQDNDQ�GL���.DEXSDWHQ�GDQ���3URYLQVL��
\DLWX� ',� 7HOXNMDPEH� .DEXSDWHQ� .DUDZDQJ� 3URYLQVL�
-DZD� %DUDW� ������� +D�� ',� &DQJNXDQJ� .DEXSDWHQ�
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*DPEDU����3HPRGHODQ�6(0� 

&LUHERQ� 3URYLQVL� -DZD� %DUDW� ������� +D� GDQ� ',�
&LELQXDQJHXQ�.DEXSDWHQ� /HEDN�0DOLQJSLQJ� 3URYLQVL�
%DQWHQ��������+D� 

�����9DULDEHO�SHQHOLWLDQ 

9DULDEHO�\DQJ�GLJXQDNDQ�GDODP�SHPRGHODQ�6(0�SDGD�
SHQHOLWLDQ� LQL� WHUGLUL� DWDV� 9DULDEHO� (QGRJHQ� GDQ�
9DULDEHO�(NVRJHQ�EDLN�/DWHQ�PDXSXQ�0DQLIHV�GHQJDQ�
MXPODK�VHEDJDL�EHULNXW� 

· ��9DULDEHO�/DWHQ�(QGRJHQ 

· ��9DULDEHO�/DWHQ�(NVRJHQ 

· ��9DULDEHO�0DQLIHV�(NVRJHQ 

· ��9DULDEHO�0DQLIHV�(QGRJHQ 

$GDSXQ� ULQFLDQ� VHWLDS� YDULDEHO� SHQHOLWLDQ� DGDODK�
VHEDJDL�EHULNXW�� 

· ��9DULDEHO�/DWHQ�(QGRJHQ��<� 

D� .HUXVDNDQ�%DQJXQDQ�,ULJDVL��.%,� 

· ��9DULDEHO�/DWHQ�(NVRJHQ��;� 

D� 'D\D�5XVDN�$LU��'5$� 
E� .LQHUMD�/HPEDJD�3HQJHOROD�,ULJDVL��/3,� 
F� 7XPEXKDQ�/LDU��7%/� 
G� 6DPSDK��63+� 
H� 3HULODNX�0DV\DUDNDW��3/.� 

· ��9DULDEHO�0DQLIHV�(NVRJHQ 

D� 3ROD�$OLUDQ�$LU��3$$� 
E� *HUXVDQ�$LU�GL�%HODNDQJ�3LQWX��*$3� 
F� *HUXVDQ�$LU�.RODP�2ODN��*$.� 
G� .LQHUMD�/HPEDJD�3HWXJDV�'LQDV�38��/38��GDQ�

�3�$�*3�$�/3�$���/3,� 
H� 0DQWUL�3HQJDLUDQ��03� 

I� 3HWXJDV�2SHUDVL�%HQGXQJ��32%� 
J� 3HWXJDV�3LQWX�$LU��33$� 
K� 3HWXJDV�6DOXUDQ��36� 

· ��9DULDEHO�0DQLIHV�(QGRJHQ 

D� .HUXVDNDQ�3DVDQJDQ�6HNLWDU�3LQWX�6RURQJ��363� 
E� .HUXVDNDQ�3DVDQJDQ�SDGD�6D\DS��6<3� 
F� .HUXVDNDQ�SDGD�/DQWDL��/7,� 
G� .HUXVDNDQ�GL�.RODP�2ODN��./2� 

�����6XUYHL�ODSDQJDQ 

6XUYHL� ODSDQJDQ� GLODNXNDQ� XQWXN� PHODNXNDQ�
SHQJXNXWDQ� ODQJVXQJ� VHFDUD� ILVLN� GL� ODSDPJDQ� JXQD�
PHQGDSDWNDQ� GDWD� ODSDQJDQ� SDGD� YDULDEHO� YDULDEHO�
EHULNXW� 

D� 'D\D�5XVDN�$LU��'5$� 
E� 7XPEXKDQ�/LDU��7%/� 
F� 6DPSDK��63+� 
G� 3ROD�$OLUDQ�$LU��3$$� 
H� *HUXVDQ�$LU�3LQWX��*$3� 
I� *HUXVDQ�$LU�.RODP�2ODN��*$.� 
J� .HUXVDNDQ�3LQWX�6RURQJ��363� 
K� .HUXVDNDQ�6D\DS��6<3� 
L� .HUXVDNDQ�/DQWDL��/7,� 
M� .HUXVDNDQ�.RODP�2ODN��./2� 

�����3HQ\HEDUDQ�NXHVLRQHU 

3HQ\HEDUDQ� NXHVLRQHU� GLODNXNDQ� WHUKDGDS� UHVSRQGHQ�
\DQJ�GLWHWDSNDQ�VHEDJDL�VDPSHO�PHODOXL�WHNQLN�UDQGRP�
VDPSOLQJ�� JXQD� PHQGDSDWNDQ� GDWD� SHUQ\DWDDQ� GDUL�
YDULDEHO�YDULDEHO�EHULNXW� 

$� .LQHUMD�/HPEDJD�3HWXJDV�'LQDV�38��/38� 
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7DEHO����-XPODK�SHQ\HEDUDQ�IRUPXOLU�NXHVLRQHU 

7DEHO����-XPODK�VHOXUXK�SRSXODVL 

7DEHO���-XPODK�VDPSHO�WLDS�GDHUDK�SHQHOLWLDQ�JURXS 

· 0DQWUL�3HQJDLUDQ��03� 

· 3HWXJDV�2SHUDVL�%HQGXQJ��32%� 
· 3HWXJDV�3LQWX�$LU��33$� 

· 3HWXJDV�6DOXUDQ��36� 

%� .LQHUMD�/HPEDJD�3HQJHOROD�,ULJDVL��/3,� 

· 3HUDQ�6HUWD��,3�$� 

· 3HUDQ�6HUWD��*3�$� 

· .HWXD��3�$� 

· $QJJRWD��3�$� 

&��3HULODNX�0DV\DUDNDW�VHNLWDU�%HQGXQJ��3/.� 

���+DVLO�GDQ�3HPEDKDVDQ 

����'DWD�SHQHOLWLDQ� 

3RSXODVL� WHUGLUL� GDUL� �� EDQJXQDQ� LULJDVL�  � ���� EXDK�
GHQJDQ� MXPODK� SLQWX� DLU�  � ���� EXDK�� 3HWXJDV� 38� GL�
ODSDQJDQ� �����UHVSRQGHQ��SHUNXPSXODQ�SHWDQL�SHPDNDL�
DLU� �3�$�*3�$�,3�$��  � ���� UHVSRQGHQ�� PDV\DUDNDW�
\DQJ� EHUGRPLVLOL� GLVHNLWDU� EDQJXQDQ� LULJDVL�  � ����
UHVSRQGHQ� 

����7HNQLN�VDPSOLQJ� 

7HKQLN� VDPSOLQJ� DGDODK�PHUXSDNDQ� WHNQLN�SHQJDPELODQ�
VDPSHO� XQWXN�PHQHQWXNDQ� VDPSHO� \DQJ� DNDQ�GLJXQDNDQ�
GDODP�SHQHOLWLDQ��,VPL\DWL��������� 

'DODP� PHQHQWXNDQ� EHVDUQ\D� VDPSHO� SDGD� 3HQHOLWLDQ�
NDVXV�GDQ�SHQHOLWLDQ�ODSDQJDQ�PHQJLNXWL�EHEHUDSD�DWXUDQ�
\DQJ�GLEXDW�ROHK�EHEHUDSD�SDUD�DKOL�VHEDJDL�EHULNXW��� 

�� 3HQGDSDW� *D\� GDQ� 'LHKO� �������� $SDELOD� SHQHOLWLDQ�
NDVXV� GDQ� SHQHOLWLDQ� ODSDQJDQ�� VDPSHOQ\D� VHEDQ\DN�
���VXEMHN�SHU�JURXS� 

1R� 5HVSRQGHQW� 

.XLVLRQHU�\DQJ�NHPEDOL�
/HQJNDS��6DK� 

.XLVLRQHU�\DQJ 
WLGDN�NHPEDOL 

.XLVLRQHU�\DQJ�NHPEDOL�
WLGDN�OHQJNDS��7LGDN�6DK� 

-XPODK � -XPODK � -XPODK � -XPODK � 

�� 3HWXJDV�38��                 

  D��&LUHERQ �� ����� �� ���� �� ���� � ���� 

  E� .DUDZDQJ �� ����� �� ����� � ���� � ���� 

  F�  /HEDN �� ����� �� ���� �� ���� � ���� 

                    

�� 3�$�*3�$�,3�$��                 

  D� &LUHERQ �� ����� �� ���� �� ���� � ���� 

  E� .DUDZDQJ �� ����� �� ���� �� ���� � ���� 

  F�  /HEDN �� ����� �� ����� � ���� � ���� 

                    

�� 3ULODNX�0DV\DUDNDW��                 

  D� &LUHERQ �� ����� �� ���� �� ���� � ���� 

  E� .DUDZDQJ �� ����� �� ���� �� ���� � ���� 

  F�  /HEDN �� ����� �� ���� �� ���� � ���� 

  -XPODK ��� ����� ��� ����� ��� ����� ��  ��� 

 �.XLVLRQHU 
GL�VHEDU�  

6DPSHO %DQJXQDQ 38 3�$ 3/.0$6< 7RWDO 

&LUHERQ ���� ���� ���� ����� ����� 

'LDPELO ���� ���� ���� ����� ����� 

.DUDZDQJ ���� ����� ���� ���� ����� 

'LDPELO ���� ����� ���� ���� ����� 

/HEDN ����� ���� ����� ����� ����� 

'LDPELO ����� ���� ����� ����� ����� 

7RWDO ����� ����� ����� ����� ������ 

7RWDO ����� ����� ����� ����� ������ 

3RSXODVL %DQJXQDQ 38 3�$ 3/.�0$6< 7RWDO 

&LUHERQ �� �� �� �� ��� 

.DUDZDQJ �� �� �� �� ��� 

/HEDN ��� �� �� �� ��� 

7RWDO ��� ��� ��� ��� ��� 

�� )UDQNHO�GDQ�:DOOHQ������������3HQHOLWLDQ�NDVXV�GDQ�
SHQHOLWLDQ� ODSDQJDQ� GLDPELO� VDPSHOQ\D� VHEDQ\DN�
���JURXS� 

�� $ULNXQWR� GDQ� 6XKDUVLPL� ������� PHPEHULNDQ�
SHQGDSDW� VHEDJDL� EHULNXW� �� MLND� SHQHOLWL� PHPLOLNL�
EHEHUDSD�UDWXV�VXEMHN�GDODP�SRSXODVL��PDND�PDUHND�
GDSDW� PHQHQWXNDQ� NXUDQJ� OHELK� ��� –� ���� GDUL�
MXPODK�WHUVHEXW�� 

%HUGDVDUNDQ� EHEHUDSD� SHQGDSDW� WHUVHEXW� PDND��
EHVDUQ\D�VDPSHO�GDODP�SHQHOLWLDQ�LQL�GLDPELO�VHEDQ\DN�
���JURXS�DWDX�SHU�YDULDEHO�� 
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7DEHO����-XPODK�VDPSHO�SHQHOLWLDQ�KDVLO�UDQGRP�VDPSOLQJ 

������8ML�QRUPDOLWDV�GDQ�XML�OLQLHULWDV� 

6HWHODK� GLSHUROHK� MXPODK� EHVDUQ\D� VDPSHO�� PDND�
ODQJNDK� VHODQMXWQ\D� DGDODK� XML� QRUPDOLWDV� GDQ� XML�
OLQLHULWDV��0HQXUXW�6XOL\DQWR���������8ML�QRUPDOLWDV�GL�
PDNVXGNDQ� XQWXN� PHQJHWDKXL� UHVLGXDO� WHUVWDQGDULVDVL�
\DQJ� GLWHOLWL� EHUGLVWULEXVL� QRUPDO�� GDQ� 8ML� OLQLHULWDV�
GLODNXNDQ� XQWXN� PHQJHWDKXL� PRGHO� \DQJ� GLJXQDNDQ�
DGDODK�PRGHO�OLQLHU� 

8QWXN� PHQGHNWHNVL� 1RUPDOLWDV� PHODOXL� 8ML� /LOLHIRUV�
GDQ� XQWXN� PHQGHNWHNVL� /LQLHULWDV� GHQJDQ� XML� 0:'�
DODW� DQDOLVLV� 0DF� .LQQRQ� :KLWH� 'DYLGVRQ� �0:'���
0HQXUXW�6XOL\DQWR�������� 

����$QDOLVLV�GDWD�6(0��VWUXFWXUDO�HTXDWLRQ�PRGHO�� 

$QDOLVLV� GDWD� GDODP� SHQHOLWLDQ� LQL� PHQJJXQDNDQ�
PHWRGH�6(0�GHQJDQ�EDQWXDQ� VRIWZDUH�6PDUW�3DUWLDO�
/HDVW� 6TXDUH� �6PDUW� 3/6�� YHUVL� ����� 6PDUW� 3/6�
PHUXSDNDQ� PHWRGH� DOWHUQDWLI� DQDOLVLV� GHQJDQ�
6WUXFWXUDO�(TXDWLRQ�0RGHOOLQJ� �6(0�� \DQJ� EHUEDVLV�
YDULDQFH�� .HXQJJXODQ� PHWRGH� LQL� DGDODK� WLGDN�

PHPHUOXNDQ� DVXPVL� GDQ� GDSDW� GLHVWLPDVL� GHQJDQ�
MXPODK� VDPSHO� \DQJ� UHODWLI� NHFLO�� 3URJUDP�6PDUW3/6�
9HUVL� ���� GLUDQFDQJ� NKXVXV� XQWXN� PHQJHVWLPDVL�
SHUVDPDDQ� VWUXNWXUDO� GHQJDQ� EDVLV� YDULDQFH� �*KR]DOL��
������ 

$QDOLVLV� GDWD� 6(0� \DQJ� GLODNXNDQ� DQWDUD� ODLQ� DGDODK�
VEE� 

�� (YDOXDVL�2XWHU�0RGHO��0RGHO�3HQJXNXUDQ�� 
�� (YDOXDVL�,QQHU�0RGHO��0RGHO�6WUXNWXUDO�� 
�� 3HQJXMLDQ�+LSRWHVLV�,QGLYLGXDO��8ML�W�,QQHU�0RGHO�� 
�� 3HQJXMLDQ�+LSRWHVLV�6LPXOWDQ��8ML�)�2XWHU�0RGHO�� 

�������(YDOXDVL�RXWHU�PRGHO��PRGHO�SHQJXNXUDQ� 

2XWHU� 0RGHO� 0HDVXUHPHQW� LQL� GLJXQDNDQ� XQWXN�
PHQJHWDKXL� YDOLGLWDV� GDQ� UHOLDELOLWDV� \DQJ�
PHQJKXEXQJNDQ� LQGLNDWRU� GHQJDQ� YDULDEHO� ODWHQQ\D��
,QGLNDWRU� GDODP� � SHQHOLWLDQ� LQL� DGDODK� UHIOHNWLI� NDUHQD�
LQGLNDWRU� YDULDEHO� ODWHQ� PHPSHQJDUXKL� LQGLNDWRUQ\D��
0RGHO�VWUXNWXUDO�GDODP�SHQHOLWLDQ�LQL�GLWDPSLONDQ�SDGD�
*DPEDU��� 

2SHUDVLQDO�9DULDEHO�3HQHOLWLDQ 

9DULDEHO�0DQLIHVW�(NVRJHQ 9DULDEHO�0DQLIHVW�(QGRJHQ 

;�B3$$ ;�B*$3 ;�B*$. ;�B/38 ;�B3�$ ;�B7%/ ;�B63+ ;�B3/. <�B363 <�B6<3 <�B/7, <�B./2 
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8ML�9DOLGLWDV�0RGHO�-DOXU�PHODOXL�&RQYHUJHQW�9DOLGLW\�
�9DOLGLWDV� .RQYHUJHQ�� XQWXN�PHPHQXKL� FRQYHUJHQW�
YDOLGLW\� GDQ� 'LVFULPLQDQW� YDOLGLW\� �9DOLGLWDV�
'LVNULPLQDQ���'DUL� DQDOLVLV�GLVFULPLQDQ�YDOLGLW\�PHODOXL�
QLODL� FURVV� ORDGLQJ� PHQXQMXNNDQ� EDKZD� ORDGLQJ� IDFWRU�
WHODK� PHPEHULNDQ� QLODL� GL� DWDV� ����� %HUDUWL� LQGLNDWRU�
GDODP� SHQHOLWLDQ� LQL� VXGDK� YDOLG� DWDX� VXGDK� PHPHQXKL�
FRQYHUJHQW�YDOLGLW\� 

8ML�5HOLDELOLWDV�0RGHO�-DOXU�GLODNXNDQ�GHQJDQ�PHOLKDW�
QLODL� FRPSRVLWH� UHOLDELOLW\� GDUL� EORN� LQGLNDWRU� \DQJ�
PHQJXNXU� NRQVWUXN�� +DVLO� FRPSRVLWH� UHOLDELOLW\� DNDQ�
PHQXQMXNNDQ� QLODL� \DQJ� PHPXDVNDQ� MLND� GL� DWDV� �����
%HULNXW�DGDODK�QLODL�FRPSRVLWH�UHOLDELOLW\�SDGD�RXWSXW� 

1LODL� \DQJ� GLVDUDQNDQ� DGDODK� GL� DWDV� ���� GDQ� QLODL�
&URQEDFK¶V� $OSKD� XQWXN� VHPXD� NRQWUXN� EHUDGD� GL� DWDV�
����� 0DND� GDWD� WHUVHEXW� DGDODK� UHOLDEOH�� GDODP� 3/6��
&URQEDFK� DOSKD� GL� NDWDNDQ� EDLN� DSDELOD� Į� �� ���� GDQ�
GLNDWDNDQ�FXNXS�DSDELOD�Į������� 

3HQJXNXUDQ� &RPPXQDOLW\� GDQ� 5HGXQGDQF\� GHQJDQ�
SURJUDP� 6PDUW3/6� 9HUVL� �� PHPEHULNDQ� KDVLO� QLODL�
FRPPXQDOLW\� SDGD� VHPXD� NRQVWUXN� GL� DWDV� ���� \DQJ�
PHPSHUNXDW� KDVLO� SHQJXMLDQ� GHQJDQ� &RPSRVLWH�
5HOLDELOLW\�GDQ�&URQEDFK¶V�$OSKD�EDKZD�GDWD�UHOLDEHO� 

6HWHODK� NULWHULD� 8ML� QRUPDOLWDV�� 8ML� OLQHULWDV� VHUWD� 8ML�
9DOLGLWDV�GDQ�8ML�5HOLDELOLWDV�0RGHO�-DOXU�GLSHQXKL�PDND�
GLSHUROHK� 0RGHO� 6(0� GDQ� NRHILVLHQ� MDOXUQ\D� VHSHUWL�
SDGD�*DPEDU���� 

������(YDOXDVL�LQQHU�PRGHO��PRGHO�VWUXNWXUDO�� 

,QQHU�0RGHO�6WUXFWXUDO�GLHYDOXDVL�GHQJDQ�PHQJJXQDNDQ�
6WRQH-*HLVVHU�4-VTXDUH�WHVW�XQWXN�NRQVWUXN�GHSHQGHQ��5
-VTXDUH� �5ð�� GDSDW� GLJXQDNDQ� XQWXN� PHQLODL� SHQJDUXK�
YDULDEHO� ODWHQ� LQGHSHQGHQ� �HNVRJHQ�� WHUKDGDS� YDULDEHO�
ODWHQ� GHSHQGHQ� �HQGRJHQ�� DSDNDK�PHPSXQ\DL� SHQJDUXK�
\DQJ�VXEVWDQWLI��'DUL�SHQHOLWLDQ�GLSHUROHK�5-VTXDUH��5ð��
 � ������� � \DQJ� PHQ\DWDNDQ� EDKZD� SHQJDUXK� YDULDEHO�
HNVRJHQ� WHUKDGDS� NHUXVDNDQ� YDULDEHO� HQGRJHQ� �.%,��
VHEHVDU� ������ ��� +DVLO� LQL� PHQ\DWDNDQ� EDKZD� \DQJ�
PHPSHQJDUXKL� NRQVWUXN� /DWHQ� (QGRJHQ� �.%,�� GDSDW�
GLMHODVNDQ� ROHK� NRQVWUXN� /DWHQ� (NVRJHQ� �'5$�� /3,��
7%/��63+�GDQ�3/.��VHEHVDU���������� VHOHELKQ\D�\DLWX�
��������GLMHODVNDQ�ROHK�SHQJDUXK�ODLQ�� 

*DPEDU�����1LODL�NRHILVLHQ�6(0� 

7DEHO����5�VTXDUH 

6XPEHU���2XWSXW�6PDUW3/6���� 

  5�6TXDUH 

'5$   

.%, �������� 

/3,   

3/.   

63+   

7%/   

������ 3HQJXMLDQ� KLSRWHVLV� LQGLYLGXDO� �XML� W� LQQHU�
PRGHO� 

+DVLO� SHQJXMLDQ� KLSRWHVLV� GLODNXNDQ� GHQJDQ� DQDOLVLV�
ERVWVWUDSSLQJ� SDGD� 6PDUW3/6� YHUVL� ���� GHQJDQ� FDUD�
PHOLKDW�KDVLO�GDUL�$QDOLVLV� ,QQHU�0RGHO�%RVWVWUDSSLQJV�
SDGD� 0RGHO� -DOXU�� 1LODL� W-VWDWLVWLN� KDVLO� SHUKLWXQJDQ�
WHUKDGDS� QLODL� W-WDEHO� GHQJDQ� GI�  � 1� -� �� �$ULNXQWR��
6XKDUVLPL�� ������� \DLWX� �� GI�  � ��� -� ��  � ���� Į�  � �����
GLSHUROHK� W-WDEHO�  � ������� +DVLOQ\D� GLWXDQJNDQ� GDODP�
7DEHO����GDQ�*DQEDU��� 

7DEHO���GL�EDZDK�PHQXQMXNNDQ�SHQJDUXK�YDULDEHO�ODWHQ�
HNVRJHQ� �'5$�� /3,�� 7%/�� 63+�� GDQ� 3/.���
WHUKDGDS� YDULDEHO� ODWHQ� HQGRJHQ� NHUXVDNDQ� EDQJXQDQ�
LULJDVL� �.%,�� GHQJDQ� PHPEDQGLQJNDQ� QLODL� W-VWDWLVWLN�
KDVLO�SHUKLWXQJDQ�WHUKDGDS�QLODL�W-WDEHO�GHQJDQ�GI� �1-��
�$ULNXQWR��6XKDUVLPL���������\DLWX���GI� ����-��� �����Į�
 ������\DQJ�GLSHUROHK�W-WDEHO� ������� 

7HUOLKDW� EDKZD� NRQVWUXN� /DWHQ� (NVRJHQ� �7%/� GDQ�
3/.�� WLGDN� VLJQLILNDQ� SHQJDUXKQ\D� WHUKDGDS� NRQVWUXN�
/DWHQ� (QGRJHQ� �.%,�� NDUHQD� QLODL� W-VWDWLVWLN� �� GDUL� W-
WDEHO� �������NDUHQD�KLSRWHVLV�+R�GLWHULPD�� 

7DEHO����3DWK�FRHIILFLHQWV��PHDQ��67'(9��7-9DOXHV� 

  2ULJLQDO�
6DPSOH��2� 

6DPSOH�
0HDQ��0� 

6WDQGDUG�
'HYLDWLRQ�
�67'(9� 

6WDQGDUG�
(UURU�

�67(55� 

7�6WDWLVWLFV�
�_2�

67(55_� 

'5$�-!�.%, �������� �������� �������� �������� �������� 

/3,�-!�.%, -�������� -�������� �������� �������� ��������� 

3/.�-!�.%, �������� �������� �������� �������� �������� 

63+�-!�.%, -�������� -�������� �������� �������� �������� 

7%/�-!�.%, -�������� -�������� �������� �������� �������� 
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*DPEDU�����1LODL�W-VWDWLVWLN�PRGHO�VWUXNWXUDO�MDOXU��LQQHU�PRGHO� 

7DEHO�����2XWSXW�VRIWZDUH�6-3/6�-�$QRYDE 

����� 3HQJXMLDQ�KLSRWHVLV�VLPXOWDQ��XML�)�RXWHU�PRGHO�� 

%HUGDVDUNDQ� KDVLO� NHOXDUDQ� GDUL� DQDOLVLV� VWDWLVWLN�
PHODOXL� SURJUDP� 6-3/6� GDSDW� GLNHWDKXL� SHQJDUXK�
VHFDUD� VLPXOWDQ� DWDX� EHUVDPD-VDPD� YDULDEHO� ODWHQ�

HNVRJHQ� WHUKDGDS� YDULDEHO� ODWHQ� HQGRJHQ�� PHODOXL�
SHUEDQGLQJDQ� QLODL� )-KLWXQJ� GHQJDQ� QLODL� )-WDEHO�� )-
KLWXQJ�GLSHUROHK�GDUL�KDVLO�RXWSXW�VRIWZDUH�6-3/6�\DQJ�
GLWDPSLONDQ�GDODP�7DEHO��� 

 1R 9��0DQLIHVW�
(NVRJHQ 

9��0DQLIHVW�(QGRJHQ 
�3HUV��5HJUHVL� 5 5ð 6LJ )�+LWXQJ )�7DEHO .HW� 
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������3HPEDKDVDQ 

3HPEDKDVDQ�\DQJ�GDSDW�GLVDPSDLNDQ�GDUL�KDVLO�DQDOLVLV�
,QQHU� GDQ�2XWHU� 0RGHO� VHUWD� GDUL� KDVLO� XML� KLSRWHVLV�
VHFDUD�LQGLYLGXDO�GDQ�VLPXOWDQ�DGDODK�VHEDJDL�EHULNXW� 

�� 'D\D�5XVDN�$LU��'5$��\DQJ�PHOLSXWL���3ROD�$OLUDQ�
$LU� �3$$���*HUXVDQ�$LU�GL�EHODNDQJ�3LQWX�6RURQJ�
�*$3��� GDQ� *HUXVDQ� $LU� GL� .RODP� 2ODN� �*$.��
WLGDN� EHUSHQJDUXK� WHUKDGDS� NHUXVDNDQ� EDQJXQDQ�
LULJDVL��.%,�� 

�� .LQHUMD�/HPEDJD�3HQJHOROD� ,ULJDVL� �/3,�� WHUXWDPD�
SHUDQ� VHUWD�SHUNXPSXODQ�SHWDQL�SHPDNDL�DLU� �3�$�
*3�$�,3�$�� GDODP� PHQMDODQNDQ� WXJDV� SRNRN�

IXQJVL� SHPHOLKDUDDQ� EDQJXQDQ� LULJDVL� VDQJDW�
EHUSHQJDUXK� WHUKDGDS� NHUXVDNDQ� EDQJXQDQ� LULJDVL�
�.%,�� 

�� .LQHUMD�SHWXJDV�38�GL�ODSDQJDQ�GDODP�PHQMDODQNDQ�
WXJDV� SRNRN� IXQJVL� SHPHOLKDUDDQ� EDQJXQDQ� LULJDVL�
VDQJDW� EHUSHQJDUXK� WHUKDGDS� NHUXVDNDQ� EDQJXQDQ�
LULJDVL��.%,�� 

�� 9ROXPH�7XPEXKDQ�/LDU��7%/��GDODP�SHQHOLWLDQ�LQL�
WLGDN� PHPSHQJDUXKL� NHUXVDNDQ� EDQJXQDQ� LULJDVL�
�.%,�� 

�� 9ROXPH� VDPSDK� EHUSHQJDUXK� WHUKDGDS� IXQJVL�
EDQJXQDQ�LULJDVL� 

7DEHO�����2XWSXW�VRIWZDUH�6-3/6�-�$QRYDE��ODQMXWDQ� 

�� ;�B/38 ;�B7%/� ��������-�
�����;�B/38 �����D ����� �����୽ ����� 

GI�� ��� 
GI�� ���� 
D� ������ 
)� ����� 

7LGDN�6LJQLILNDQ 

�� ;�B/38 ;�B63+� �������-�
�����;�B/38 �����D ����� �����୽ ����� 

GI�� ��� 
GI�� ���� 
D� ������ 
)� ����� 

7LGDN�6LJQLILNDQ 

�� ;�B3�$ ;�B7%/� ��������-�
�����;�B3�$ �����D ����� �����୽ ����� 

GI�� ��� 
GI�� ���� 
D� ������ 
)� ����� 

7LGDN�6LJQLILNDQ 

�� ;�B3�$ ;�B63+� �������–�
�����;�B3�$ �����D ����� �����୽ ����� 

GI�� ��� 
GI�� ���� 
D� ������ 
)� ����� 

7LGDN�6LJQLILNDQ 

 1R 9��0DQLIHVW�
(NVRJHQ 

9��0DQLIHVW�(QGRJHQ 
�3HUV��5HJUHVL� 5 5ð 6LJ )�+LWXQJ )�7DEHO .HW� 

� 

;�B3$$ 
;�B*$3�
;�B*$.�
;�B/38�
;�B3�$�
;�B7%/�
;�B63+�
;�B3/. 

<�B363� �����������
�����;�B3$$���
������;�B*$3�-�
������;�B*$.���
�����;�B/38�- 
������;�B3�$�- 
�����;�B7%/�- 
������;�B63+���
�����;�B3/. 

�����D ����� �����୽ ����� 

GI�� ��� 
GI�� ���� 
D� ������ 
)� ����� 

7LGDN�6LJQLILNDQ 

� 

;�B3$$�
;�B*$3�
;�B*$.�
;�B/38�
;�B3�$�
;�B7%/�
;�B63+�
;�B3/. 

<�B6<3� ����������
�����;�B3$$���
������;�B*$3�-�
�����;�B*$.�- 
�����;�B/38�- 
������;�B3�$�- 
�����;�B7%/�– 
������;�B63+ 
�����;�B3/. 

�����D ����� �����୽ ����� 

GI�� ��� 
GI�� ���� 
D� ������ 
)� ����� 

6LJQLILNDQ 

� 

;�B3$$�
;�B*$3�
;�B*$.�
;�B/38�
;�B3�$�
;�B7%/�
;�B63+�
;�B3/. 

<�B/7,� �����������
�����;�B3$$���
������;�B*$3�-�
�����;�B*$.�- 
�����;�B/38�- 
������;�B3�$�� 
�����;�B7%/�- 
������;�B63+�- 
�����;�B3/. 

�����D ����� �����୽ ����� 

GI�� ��� 
GI�� ���� 
D� ������ 
)� ����� 

7LGDN�6LJQLILNDQ 

� 

;�B3$$�
;�B*$3�
;�B*$.�
;�B/38�
;�B3�$�
;�B7%/�
;�B63+�
;�B3/. 

<�B./2� ���������
������B;�B3$$���
�������;�B*$3���
�����;�B*$.�� 
�����;�B/38�- 
������;�B3�$�- 
�����;�B7%/�- 
�����;�B63+�� 
�����;�B3/. 

�����D� ����� �����୽ ����� 

GI�� ��� 
GI�� ���� 
D� ������ 
)� ����� 

7LGDN�6LJQLILNDQ 



��� Vol. 27 No. 2, Agustus 2020 

0RHQR� 

Diterima 01 Maret 2019, Direvisi  07 Agustus 2020, Diterima untuk dipublikasikan 19 Agustus 2020 

Copyright      2020 Diterbitkan oleh Jurnal Teknik Sipil ITB, ISSN 0853-2982, DOI: 10.5614/jts.2020.27.2.10 
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�$QRYDE�� \DPJ� PHQ\DWDNDQ� EDKZD� SHQJDUXK�
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MDZDEDQ� GDQ� SHPEXNWLDQ� KLSRWHVLV� \DQJ� GLWHWDSNDQ�
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