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$EVWUDN 

7DQDK� OHPSXQJ�PHPLOLNL� VLIDW� SODVWLVLWDV� \DQJ� WLQJJL�� 6DODK� VDWX� XSD\D� SHQLQJNDWDQ� GD\D� GXNXQJ� WDQDK� DGDODK�
GHQJDQ�VWDELOLVDVL� WDQDK�PHQJJXQDNDQ�EDKDQ�VWDELOLVDVL��3HQHOLWLDQ� LQL�PHODNXNDQ�XML�SDGD� WDQDK� OHPSXQJ�\DQJ�
GLVWDELOLVDVL� GHQJDQ� OLPEDK� NDUELW� GDQ� JDUDP�� /LPEDK� NDUELW� PHQJDQGXQJ� NDSXU� \DQJ� GDSDW� PHPLFX� UHDNVL�
SR]]RODQ� SDGD� WDQDK� OHPSXQJ� GDQ� SHQDPEDKDQ� JDUDP� GDSDW� PHPSHUFHSDW� WHUMDGLQ\D� UHDNVL� SR]]RODQ�� 7XMXDQ�
SHQHOLWLDQ� LQL� DGDODK� XQWXN� PHQJHWDKXL� SHQJDUXK� SHQDPEDKDQ� JDUDP� GDQ� OLPEDK� NDUELW� SDGD� WDQDK� OHPSXQJ�
WHUKDGDS� NHSDGDWDQ� NHULQJ� PDNVLPXP� GDQ� &%5� WDQDK�� 6DPSHO� WDQDK� GLDPELO� GDUL� 'HVD� +DPEDODQJ�� 6HQWXO��
7HUGDSDW�GXD�YDULDVL�VDPSHO�WDQDK�\DQJ�GLXML�GDQ�GLEDQGLQJNDQ�WHUKDGDS�WDQDK�DVOL��9DULDVL���DGDODK�WDQDK�DVOL�
GLFDPSXU����JDUDP�GDQ����� OLPEDK� NDUELW��9DULDVL� ��DGDODK� WDQDK�DVOL� GLFDPSXU����JDUDP�GDQ����� OLPEDK�
NDUELW�� 0DVLQJ-PDVLQJ� VDPSHO� \DQJ� VXGDK� GLFDPSXU� EDKDQ� VWDELOLVDVL� GLSHUDP� VHODPD� ��� KDUL� GDODP� ZDGDK�
WHUWXWXS� GDQ� WHUKLQGDU� GDUL� VLQDU� PDWDKDUL� ODQJVXQJ�� 3HQLQJNDWDQ� NHNDNXDQ� RSWLPXP� WDQDK� WHUMDGL� SDGD� WDQDK�
YDULDVL� ��� \DLWX� GHQJDQ� QLODL� EHUDW� LVL� NHULQJ� PDNVLPXP� VHEHVDU� ������ J�FP��� VHGDQJNDQ� QLODL� EHUDW� LVL� NHULQJ�
PDNVLPXP�SDGD�VDPSHO�WDQDK�DVOL�GDQ�WDQDK�YDULDVL���PDVLQJ-PDVLQJ�VHEHVDU�������J�FP��GDQ�������J�FP���1LODL�
&%5�SDGD�VDPSHO�WDQDK�YDULDVL���VHEHVDU��������PHQLQJNDW��������GDUL�QLODL�&%5�WDQDK�DVOL���������� 

.DWD-NDWD�.XQFL��&%5�WHUHQGDP��NHSDGDWDQ�NHULQJ�PDNVLPXP��JDUDP�GDSXU��OLPEDK�NDUELW� 

$EVWUDFW 
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DQG�VDOW��&&5�FRQWDLQV�OLPH�ZKLFK�FDQ�WULJJHU�D�SR]]RODQLF�UHDFWLRQ�LQ�FOD\�DQG�WKH�DGGLWLRQ�RI�VDOW�FDQ�DFFHOHUDWH�
WKH�SR]]RODQLF�UHDFWLRQ��7KH�SXUSRVH�RI�WKLV�VWXG\�LV�WR�GHWHUPLQH�WKH�HIIHFW�RI�DGGLQJ�VDOW�DQG�&&5�RQ�FOD\�VRLO�RQ�
PD[LPXP�GU\�GHQVLW\�DQG�&%5��6RLO�VDPSOHV�ZHUH�WDNHQ�IURP�'HVD�+DPEDODQJ��6HQWXO��7KHUH�DUH�WZR�YDULDWLRQV�RI�
VRLO�VDPSOHV��9DULDWLRQ���LV�WKH�VRLO�PL[HG�ZLWK����VDOW�DQG�����&&5��9DULDWLRQ���LV�WKH�VRLO�PL[HG�ZLWK����VDOW�
DQG�����&&5��7KH�VDPSOH�LV�NHSW�LQ�D�FORVHG�FRQWDLQHU�IRU����GD\V���7KH�LQFUHDVH�LQ�RSWLPXP��VRLO�VWLIIQHVV�RFFXUV�
LQ�VRLO�YDULDWLRQ����ZLWK�D�0''�YDOXH�RI�������J�FP���ZKLOH�WKH�0''�YDOXH�LQ�RULJLQDWHG�VRLO�VDPSOHV�DQG�YDULDWLRQ�
�� DUH� ������ J�FP�� DQG� ������ J�FP�� UHVSHFWLYHO\�� 7KH� &%5� YDOXH� LQ� WKH� YDULDWLRQ� �� VRLO� VDPSOH� ZDV� ��������
LQFUHDVLQJ��������IURP�WKH�&%5�YDOXH�RI�WKH�RULJLQDO�VRLO���������� 

.H\ZRUGV��&DOFLXP�FDUELGH�UHVLGXH��PD[LPXP�GU\�GHQVLW\��VDOW��VRDNHG�&%5� 
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���3HQGDKXOXDQ 

7DQDK� OHPSXQJ� DGDODK� MHQLV� WDQDK� \DQJ� PHPLOLNL�
WLQJNDW� SODVWLVLWDV� \DQJ� WLQJJL�� WHUXWDPD� SDGD� WDQDK�
OHPSXQJ� HNVSDQVLI�� 1LODL� LQGHNV� SODVWLVLWDV� WDQDK�
PHPSHQJDUXKL� QLODL�&%5��GLPDQD� VHPDNLQ�EHVDU� QLODL�
LQGHNV� SODVWLVLWDV� PDND� QLODL� &%5� VHPDNLQ� UHQGDK�
�$GHULQROD�GNN�������GDQ�1XMLG�GNN���������1LODL�&%5�
HUDW� NDLWDQQ\D� GHQJDQ� NDUDNWHULVWLN� NHSDGDWDQ� WDQDK��
6DODK�VDWX�XSD\D�XQWXN�PHQLQJNDWNDQ�NHSDGDWDQ�WDQDK�
DGDODK�GHQJDQ�PHODNXNDQ�VWDELOLVDVL�WDQDK� 

3HQDPEDKDQ� EDKDQ-EDKDQ� VWDELOLVDVL� SDGD� WDQDK�
OHPSXQJ� GDSDW�PHPSHUEDLNL� VLIDW-VLIDW� ILVLV� WDQDK� GDQ�
PHLQJNDWNDQ� NHSDGDWDQ� WDQDK�� %DKDQ� VWDELOLVDVL� WDQDK�

\DQJ� ELDVD� GLJXQDNDQ� GL� DQWDUDQ\D� DGDODK� NDSXU� GDQ�
JDUDP�� 3HQJJXQDDQ� OLPEDK� VHEDJDL� EDKDQ� VWDELOLVDVL�
WDQDK� MXJD� GDSDW� GLODNXNDQ�� VHSHUWL� OLPEDK� NDUELW��
%HEHUDSD�SHQHOLWLDQ�PHQXQMXNNDQ�EDKZD�JDUDP�GDSDW�
PHQXUXQNDQ� QLODL� LQGHNV� SODVWLVLWDV� WDQDK�� VHGDQJNDQ�
OLPEDK�NDUELW�GDSDW�PHPLFX�WHUMDGLQ\D�UHDNVL�SR]]RODQ�
SDGD�WDQDK� 

*DUDP� GDSXU� DGDODK� EDKDQ� VWDELOLVDVL� \DQJ� PXGDK�
GLFDUL�GDQ� MXJD�HNRQRPLV��3HQDPEDKDQ�JDUDP��1D&O��
SDGD� WDQDK� OHPSXQJ� HNVSDQVLI� VHEDQ\DN� ����� GDSDW�
PHQXUXQNDQ�QLODL�EDWDV�FDLU��EDWDV�SODVWLV��VHUWD�LQGHNV�
SODVWLVLWDV� WDQDK� VHEDQ\DN� �������� �������� GDQ�
������� �'XURWH\H� GNN�� ������� 3HQDPEDKDQ� JDUDP�
GDODP� EHQWXN� NHULQJ� GDSDW� PHQJLVL� UXDQJ� SRUL� WDQDK�
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OHPSXQJ�� VHKLQJJD� GDSDW� PHQLQJNDWNDQ� GD\D� GXNXQJ�
WDQDK�� 0HQXUXW� 2VXOD�� GDODP� $ULHI� ��������
SHQDPEDKDQ� JDUDP� \DQJ� RSWLPXP� EHUNLVDU� DQWDUD�
����� -� �����GDQ� OHELK�GDUL� �����SHQDPEDKDQ�JDUDP�
GDSDW� PHQXUXQNDQ� GD\D� GXNXQJ� WDQDK�� 6XGMLDQWR�
������� GDQ� +HUPDQ� GDQ� -RHWUD� ������� PHQXQMXNNDQ�
GDODP� SHQHOLWLDQQ\D�� EDKZD� SHQDPEDKDQ� JDUDP� SDGD�
WDQDK� OHPSXQJ� GDSDW� PHQXUXQNDQ� QLODL� LQGHNV�
SODVWLVLWDV� WDQDK�� 3HQXUXQDQ� QLODL� LQGHNV� SODVWLVLWDV�
WDQDK� EHUSHQJDUXK� WHUKDGDS� SRWHQVL� NHPEDQJ-VXVXW�
WDQDK�HNVSDQVLI�� 

'XEH\� GDQ� -DLQ� ������� PHQFDPSXU� JDUDP� NULVWDO�
GHQJDQ�EHUEDJDL�YDULDVL�NRPSRVLVL��\DLWX�������������
����GDQ�����%HUGDVDUNDQ�SHQHOLWLDQQ\D�� SHQDPEDKDQ�
JDUDP� VHEDQ\DN� ��� PHPEHULNDQ� HIHN� VLJQLILNDQ�
WHUKDGDS� SHQLQJNDWDQ� QLODL� NRKHVL� GDQ� VXGXW� JHVHU�
WDQDK� HNVSDQVLI�� 1LODL� &%5� WDQDK� \DQJ� GLFDPSXU�
GHQJDQ� JDUDP� VHEDQ\DN� ����� PHPEHULNDQ� QLODL�
SHQLQJNDWDQ� RSWLPXP� �'XURWH\H� GNN�� ������� <XQXV�
GNN� ������� PHQXQMXNNDQ� GDODP� SHQHOLWLDQQ\D� EDKZD�
SHQDPEDKDQ� JDUDP� SDGD� WDQDK� \DQJ� GLVWDELOLVDVL�
GHQJDQ� NDSXU� GDSDW� PHQLQJNDWNDQ� QLODL� SDUDPHWHU�
WHJDQJDQ�HIHNWLI�WDQDK�OHPSXQJ�RUJDQLN�� 

%DKDQ� VWDELOLVDVL� ODLQ� \DQJ� MXJD� HNRQRPLV� DGDODK�
GHQJDQ� PHPDQIDDWNDQ� OLPEDK� NDUELW�� /LPEDK� NDUELW�
PHUXSDNDQ� OLPEDK� KDVLO� SURGXNVL� DVHWLOHQ� \DQJ�
PHQJDQGXQJ� EDQ\DN� NDSXU� �&D2��� 6LIDW-VLIDW� OLPEDK�
NDUELW� GDSDW� GLDQJJDS� MXJD� PHQ\HUXSDL� VLIDW� NDSXU��
3HQDPEDKDQ� OLPEDK� NDUELW� VHEDQ\DN� ��� GDSDW�
PHQXUXQNDQ� QLODL� LQGHNV� SODVWLVLWDV� � VHFDUD� VLJQLILNDQ�
�+DWPRNR� GDQ� 6XU\DGKDUPD�� ������� %DWDV� FDLU� VHUWD�
LQGHNV� SODVWLVLWDV� WDQDK� PHQXUXQ� QLODLQ\D� VHLULQJ�
SHQLQJNDWDQ�QLODL�EDWDV�SODVWLV�GDQ�SHQLQJNDWDQ�EDKDQ�
FDPSXUDQ� NDSXU� SDGD� WDQDK� OHPSXQJ�� 5HQWDQJ�
RSWLPXP� SHQDPEDKDQ� NDSXU� SDGD� QLODL� EDWDV� SODVWLV�
WDQDK� DGDODK� ��� VDPSDL� ��� �$EGHOPDGMLG� GDQ�
0X]DKLP�������� 

+RUSLEXOVXN� GNN� ������� PHQ\HOLGLNL� NDUDNWHULVWLN�
NHNXDWDQ�WDQDK�OHPSXQJ�\DQJ�GLVWDELOLVDVL�ROHK�OLPEDK�
NDUELW�GDQ�IO\�DVK�SDGD�WLJD�]RQD�SHUEDLNDQ��\DLWX�DNWLI��
LQHUW��GDQ�GHWHULRUDWLRQ��3DGD�SHQHOLWLDQ�LQL��WDQDK�GLXML�
NXDW� WHNDQ� EHEDV� VHEDJDL� LQGLNDWRU� SUDNWLV�� 9DULDVL�
SHQDPEDKDQ� OLPEDK� NDUELW�� \DLWX� ��� PHZDNLOL� ]RQD�
DNWLI�����-����������PHZDNLOL�]RQD�LQHUW�����-�������
GDQ� ����PHZDNLOL� ]RQD� GHWHULRUDWLRQ� �!������ +DVLO�
SHQHOLWLDQ� PHQXQMXNNDQ� SDGD� ]RQD� DNWLI�� EDKDQ�
SR]]RODQ� DODPL� FXNXS� EHUHDNVL� GHQJDQ� OLPEDK� NDUELW��
VHKLQJJD� WLGDN� GLSHUOXNDQ� SHQDPEDKDQ� IO\� DVK�� 3DGD�
]RQD� LQHUW�� SHQDPEDKDQ� OLPEDK� NDUELW� WLGDN�
PHQLQJNDWNDQ� NHNXDWDQ� WDQDK� VHFDUD� VLJQLILNDQ��
3HQDPEDKDQ� IO\�DVK�SDGD�]RQD� LQHUW�GLSHUOXNDQ�XQWXN�
PHQDPEDKNDQ� NXDW� WHNDQ� EHEDV� WDQDK�� 3HQDPEDKDQ�
NHNXDWDQ�SDGD�]RQD�GHWHULRUDWLRQ�WLGDN�GLUHNRPHQGDVL��
NDUHQD� NDQGXQJDQ� NDSXU� EHEDV� GDSDW� PHQJKDODQJL�
SHQJHPEDQJDQ�NHNXDWDQ�WDQDK�ROHK�UHDNVL�SR]]RODQ� 

%HUGDVDUNDQ�SHQHOLWLDQ� WHUGDKXOX�� OLPEDK� NDUELW�� \DQJ�
PHQJDQGXQJ� NDSXU�� GDSDW� PHPLFX� UHDNVL� SR]]RODQ�
SDGD� WDQDK� OHPSXQJ�� 3HQDPEDKDQ� JDUDP� MXJD� GDSDW�
PHPLFX� WHUMDGLQ\D� UHDNVL� SR]]RODQ�� 6HPLNROHQQ\NK�
GDODP�MXUQDO�,KHMULND�GNN���������PHQXQMXNNDQ�UHDNVL�
OLPEDK� NDUELW� GDQ� DLU� DNDQ� PHPEHQWXN� JDV� DVHWLOHQ��

/LPEDK� NDUELW� EHUSHUDQ� VHEDJDL� VXPEHU� JDV� DVHWLOHQ�
VHWHODK� UHDNVLQ\D� GHQJDQ� DLU�� $VHWLOHQ� DGDODK�
SHQJKDPEDW�GHQLWULILNDVL�NDUHQD�PHQJKDPEDW�DNWLYLWDV�
HQ]LP�SHQJRNVLGDVL�DPRQLD�\DQJ�WHUOLEDW�GDODP�SURVHV�
QLWULILNDVL�� .DQGXQJDQ� XWDPD� SDGD� OLPEDK� NDUELW�
XPXPQ\D� DGDODK� NDOVLXP� KLGURNVLGD� �&D�2+���� \DQJ�
EHUHDNVL� VHLULQJ� ZDNWX� GHQJDQ� NDUERQ� GLRNVLGD�
PHPEHQWXN�NDOVLXP�NDUERQDW�\DQJ�WLGDN�EHUDFXQ� 

$ZDO�GLKDVLONDQQ\D�OLPEDK�NDUELW�EHUXSD�NRORLG��VHPL�
FDLU��NDUHQD�JDV�LQL�PHQJDQGXQJ�JDV�GDQ�DLU��*DV�SDGD�
OLPEDK� NDUELW� DNDQ� PHQJXDS� VHODPD� �-�� KDUL� GDQ� DLU�
OLPEDK�NDUELW�DNDQ�PHQJHULQJ�PHQMDGL�JXPSDODQ�\DQJ�
GDSDW� PHQMDGL� VHUEXN� �'HZL�� ������� 0HQXUXW�
SHQHOLWLDQ� /DYRLH� GDODP� -XUQDO� ,KHMULND� GNN�� ��������
S+�EHUNXUDQJ� GDUL� �����PHQMDGL� ����GDODP���� KDUL� GL�
OLQJNXQJDQ�JXD�DODPL�GDQ�GDODP����KDUL�GL�EDZDK�DUHD�
WHUEXND�� /LPEDK� NDUELW� DNDQ� NHKLODQJDQ� WRNVLVLWDVQ\D�
GDODP�ZDNWX� VLQJNDW�� GDQ� HIHN� WRNVLN� KDQ\D� WHUZXMXG�
GDODP�DUHD�NHFLO�GL�GDODP�JXD�� 

3HQHOLWLDQ� LQL� GLODNXNDQ� XQWXN� PHQJHWDKXL� SHQJDUXK�
SHQDPEDKDQ� JDUDP� GDQ� OLPEDK� NDUELW� WHUKDGDS� VLIDW�
ILVLV� WDQDK�� 7DQDK� OHPSXQJ� GLDPELO� GDUL� 'HVD�
+DPEDODQJ��6HQWXO� 

���7DQDK�GDQ�6LIDW�*HRWHNQLN�7DQDK 

7DQDK� PHUXSDNDQ� PDWHULDO� \DQJ� WHUGLUL� GDUL� DJUHJDW�
�EXWLUDQ�� PLQHUDO-PLQHUDO� SDGDW� \DQJ� WLGDN�
WHUVHPHQWDVL� VDWX� VDPD� ODLQ� GDQ� GDUL� EDKDQ-EDKDQ�
RUJDQLN�\DQJ�PHODSXN�GLVHUWDL�GHQJDQ�]DW�FDLU�GDQ�JDV�
\DQJ� PHQJLVL� UXDQJ� NRVRQJ� DQWDU� SDUWLNHO� SDGDW�
WHUVHEXW�� 7DQDK� GLNODVLILNDVLNDQ� EHUGDVDUNDQ� XNXUDQ�
SDUWLNHOQ\D�� \DLWX� NHULNLO�� SDVLU�� ODQDX�� GDQ� OHPSXQJ��
.HULNLO� GDQ� SDVLU� WHUJRORQJ� WDQDK� EHUEXWLU� NDVDU��
VHGDQJNDQ�ODQDX�GDQ�OHPSXQJ�WHUJRORQJ�WDQDK�EHUEXWLU�
KDOXV�� 

7DQDK� OHPSXQJ� DGD� \DQJ� PHPLOLNL� VLIDW� WDQDK�
HNVSDQVLI��7DQDK�HNVSDQVLI�DGDODK�WDQDK�\DQJ�PHPLOLNL�
SRWHQVL� NHPEDQJ-VXVXW� \DQJ� EHVDU�� 7DQDK� DNDQ�
PHQJDODPL� SHUXEDKDQ� YROXPH� \DQJ� VLJQLILNDQ� NHWLND�
WHUMDGL� SHUXEDKDQ� NDGDU� DLU� GL� GDODPQ\D�� 3URVHV�
NHPEDQJ-VXVXW� WDQDK� WLGDN� VHSHQXKQ\D� SURVHV�
UHYHUVLEHO�� 3RWHQVL� NHPEDQJ� VXVXW� WDQDK� HNVSDQVLI�
GLWHQWXNDQ�ROHK�NRQGLVL�NDGDU�DLU�PXOD�VHUWD�QLODL�DQJND�
SRUL� WDQDK�� 3DUDPHWHU� \DQJ� VHULQJ� GLJXQDNDQ� XQWXN�
PHQHQWXNDQ� SRWHQVL� NHPEDQJ-VXVXW� WDQDK� DGDODK�
LQGHNV�SODVWLVLWDV� 

&OD\� VKDOH� DGDODK� WDQDK� KDVLO� SHODSXNDQ� DWDX�
WUDQVSRUWDVL� EDWXDQ� VHGLPHQWDVL� WLSH� PHNDQLN� GHQJDQ�
PDWHULDO� SHQ\XVXQ� XWDPDQ\D� DGDODK� EDWXDQ� EHUXNXUDQ�
OHPSXQJ�� &OD\� VKDOH� PHUXSDNDQ� PDWHULDO� JHRORJL�
GHQJDQ� NDUDNWHULVWLN� WDQDK� EHUDGD� GL� DQWDUD� WDQDK� GDQ�
EDWXDQ�� $ULHVQDZDQ���������EHUGDVDUNDQ�SHQHOLWLDQQ\D�
WHUKDGDS� WDQDK� FOD\� VKDOH� PHQXQMXNNDQ� EDKZD�
NDQGXQJDQ� OHPSXQJ� GDODP� FOD\� VKDOH� VDQJDW�
PHPSHQJDUXKL� NDUDNWHULVWLN� ILVLN�� PHNDQLN�� GDQ�
GLQDPLN�WDQDK��-HQLV�PLQHUDO� OHPSXQJ�SDGD�FOD\�VKDOH�
PHQ\HEDENDQ� SHUEHGDDQ� NDUDNWHULVWLN� SHQ\HUDSDQ� DLU�
GDQ� EHUDW� VSHVLILN�� 0LQHUDO� OHPSXQJ� LOOLWH� GDQ�
PRQWPRULOORQLWH� SDGD� FOD\� VKDOH� PHPSXQ\DL� VLIDW�
SHQ\HUDSDQ�DLU�\DQJ�WLQJJL� 
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'D\D�GXNXQJ�VXDWX�WDQDK�GLSHQJDUXKL�ROHK�EHUEDJDL�VLIDW
-VLIDW�ILVLV�GDQ�PHNDQLV�WDQDK��6LIDW-VLIDW�JHRWHNQLN�WDQDK��
VHSHUWL� DQDOLVLV� JUDGDVL� EXWLUDQ�� SODVWLVLWDV��
NRPSUHVLELOLWDV�� GDQ� NXDW� JHVHU� GDSDW� GLNHWDKXL� PHODOXL�
SHQJXMLDQ�ODERUDWRULXP�\DQJ�PHPDGDL��'DV��������� 

����$QDOLVLV�JUDGDVL�EXWLUDQ 

$QDOLVLV� JUDGDVL� EXWLUDQ� GLODNXNDQ� XQWXN� PHQJHWDKXL�
SHQ\HEDUDQ� �GLVWULEXVL�� EXWLUDQ� WDQDK�� 3HQ\HEDUDQ� WDQDK�
EHUEXWLU�NDVDU��XNXUDQ�EXWLUDQ�OHELK�EHVDU�GDUL�������PP��
GDSDW�GLNHWDKXL�PHODOXL�DQDOLVLV�D\DNDQ��VHGDQJNDQ�XQWXN�
PHQHQWXNDQ�SHQ\HEDUDQ�XNXUDQ�EXWLUDQ�\DQJ�XNXUDQQ\D�
OHELK� NHFLO� GDUL� ������ PP� GLODNXNDQ� PHODOXL� DQDOLVLV�
KLGURPHWHU�� $QDOLVLV� KLGURPHWHU� GLODNXNDQ� GHQJDQ�
PHQFDPSXU� WDQDK� GHQJDQ� DLU� VXOLQJ� \DQJ� GLWDPEDK�
GHQJDQ� EDKDQ� GLVSHUVL�� %DKDQ� GLVSHUVL� \DQJ� GLJXQDNDQ�
DGDODK� VRGLXP� KHNVDPHWDSKRVSD� GDQ� ODUXWDQ� JDUDP��
$QDOLVLV� KLGURPHWHU� EHUGDVDUNDQ� SDGD� SULQVLS�
VHGLPHQWDVL�SDUWLNHO�WDQDK�GL�GDODP�DLU� 

����%DWDV-EDWDV�$WWHUEHUJ 

6LIDW� ILVLV� WDQDK� MXJD� GDSDW� GLNHWDKXL� PHODOXL� LQGHNV�
SODVWLVLWDV� WDQDK�� 1LODL� LQGHNV� SODVWLVLWDV� WDQDK� GDSDW�
GLNHWDKXL�PHODOXL�SHQJXMLDQ�EDWDV-EDWDV�$WWHUEHUJ��%DWDV-
EDWDV� $WWHUEHUJ� LQL� PHQXQMXNNDQ� EDWDV� DQWDUD� PDVLQJ-
PDVLQJ� NHDGDDQ� WDQDK�� %DWDV� FDLU� DGDODK� QLODL� NDGDU� DLU�
SDGD�WUDQVLVL�VLIDW�FDLU�NH�VLIDW�SODVWLV�WDQDK��%DWDV�SODVWLV�
DGDODK�QLODL�NDGDU�DLU�SDGD�NRQGLVL�WUDQVLVL�VLIDW�SODVWLV�NH�
VLIDW�VHPL-SDGDW�WDQDK��%DWDV�VXVXW��DGDODK�QLODL�NDGDU�DLU�
SDGD� NRQGLVL� WUDQVLVL� VLIDW� VHPL-SDGDW� NH� VLIDW� SDGDW�
WDQDK�� 6HOLVLK� DQWDUD� QLODL� EDWDV� FDLU� GDQ� EDWDV� SODVWLV�
WDQDK� GLGHILQLVLNDQ� VHEDJDL� LQGHNV� SODVWLVLWDV�� ,QGHNV�
SODVWLVLWDV� WDQDK� SHQWLQJ� XQWXN� PHQJHWDKXL� NODVLILNDVL�
WDQDK�EHUEXWLU�KDOXV��%XUPLVWHU��������GDODP�'DV��������
PHPEHULNDQ� WDEHO� NODVLILNDVL� WDQDK� EHUGDVDUNDQ� QLODL�
LQGHNV�SODVWLVLWDVQ\D��GLWXQMXNNDQ�SDGD�7DEHO��� 

7DEHO����.ODVLILNDVL�WDQDK�EHUGDVDUNDQ�LQGHNV�SODVWLVLWDV�
WDQDK��'DV������� 

'HVNULSVL 

� 1RQ-SODVWLV 
��-�� 6HGLNLW�SODVWLV 
��-��� 3ODVWLVLWDV�UHQGDK 
���-��� 3ODVWLVLWDV�VHGDQJ 
���-��� 3ODVWLVLWDV�WLQJJL 
!�� 3ODVWLVLWDV�VDQJDW�WLQJJL 

,QGHNV�3ODVWLVLWDV��3,�� 

*DPEDU����'HILQLVL�EDWDV-EDWDV�$WWHUEHUJ 
�6XPEHU���'DV������� 

3,  � //�–�3/� 

����3HPDGDWDQ�WDQDK 

3HPDGDWDQ� DGDODK� VXDWX� SURVHV� XQWXN� PHUDSDWNDQ�
EXWLUDQ� WDQDK� GHQJDQ� PHQJKLODQJNDQ� URQJJD� XGDUD�
GDODP� WDQDK� GLPDQD� PHPEXWXKNDQ� HQHUJL� PHNDQLN��
'HUDMDW� NHSDGDWDQ� WDQDK� GLXNXU� GDUL� QLODL� EHUDW� LVL�
NHULQJ�WDQDK��3HPDGDWDQ�MXJD�GDSDW�PHQLQJNDWNDQ�GD\D�
GXNXQJ� WDQDK�� 7XMXDQ� SHPDGDWDQ� GL� ODERUDWRULXP�
DGDODK�XQWXN�PHQGDSDWNDQ�NHSDGDWDQ�WDQDK�PDNVLPXP�
SDGD�HQHUJL�VWDQGDU�GHQJDQ�FDUD�PHPEHULNDQ�NDGDU�DLU�
\DQJ�RSWLPXP��.DGDU�DLU�RSWLPXP�SDGD� WDQDK�EHUEXWLU�
KDOXV� GLSHUNLUDNDQ� EHUNLVDU� SDGD� QLODL� NDGDU� DLU� EDWDV�
SODVWLV�� 6DPSHO� XML� SHPDGDWDQ� XQWXN� WDQDK� EHUEXWLU�
KDOXV� WHUGLUL� GDUL� �� EXDK� VDPSHO�� PDVLQJ-PDVLQJ�
EHUEHGD� SHQDPEDKDQ� DLUQ\D�� 6DWX� FRQWRK� VDPSHO�
GHQJDQ�NDGDU�DLU�RSWLPXP��GXD�FRQWRK�EHUDGD�GL�EDZDK�
NDGDU� DLU� RSWLPXP�� GDQ� GXD� FRQWRK� GL� DWDV� NDGDU� DLU�
RSWLPXP�� 3HUEHGDDQ� NDGDU� DLU� PDVLQJ-PDVLQJ� FRQWRK�
XML�EHUNLVDU���� 

����.ODVLILNDVL�WDQDK 

6LVWHP�NODVLILNDVL�WDQDK�DGDODK�VXDWX�VLVWHP�SHQJDWXUDQ�
EHEHUDSD� MHQLV� WDQDK� \DQJ� EHUEHGD-EHGD� WHWDSL�
PHPSXQ\DL� VLIDW� \DQJ� VHUXSD� NH� GDODP� NHORPSRN-
NHORPSRN� GDQ� VXENHORPSRN-VXENHORPSRN� EHUGDVDUNDQ�
SHPDNDLDQQ\D�� 7HUGDSDW� GXD� VLVWHP� NODVLILNDVL� \DQJ�
GLSDNDL��\DLWX�6LVWHP�.ODVLILNDVL�$$6+72�GDQ�6LVWHP�
.ODVLILNDVL� 8QLILHG�� 6LVWHP� .ODVLILNDVL� $$6+72�
GLNHPEDQJNDQ� SDGD� WDKXQ� ����� VHEDJDL� 3XEOLF� 5RDG�
$GPLQLVWUDWLRQ� &ODVVLILFDWLRQ� 6\VWHP�� VHGDQJNDQ�
6LVWHP� .ODVLILNDVL� 8QLILHG� GLSHUNHQDONDQ� ROHK�
&DVDJUDQGH� SDGD� WDKXQ� ����� XQWXN� GLJXQDNDQ� SDGD�
SHNHUMDDQ� SHPEXDWDQ� ODSDQJDQ� WHUEDQJ�� 6LVWHP�
.ODVLILNDVL� $$6+72� XPXPQ\D� GLSDNDL� ROHK�
GHSDUWHPHQ� MDODQ� UD\D� GL� VHPXD� QHJDUD� EDJLDQ� GL�
$PHULND�6HULNDW��3DGD�VLVWHP�LQL��WDQDK�GLNODVLILNDVLNDQ�
NH�GDODP�WXMXK�NHORPSRN�EHVDU��\DLWX�$-��VDPSDL�$-��� 

���0DWHULDO�GDQ�0HWRGH�3HQHOLWLDQ 

6DPSHO� WDQDK� \DQJ� GLJXQDNDQ� SDGD� SHQHOLWLDQ� LQL�
GLDPELO�GL�'HVD�+DPEDODQJ��6HQWXO��6DPSHO�WDQDK�\DQJ�
GLJXQDNDQ�WHUGLUL�GDUL�VDPSHO�WDN�WHUJDQJJX�GDQ�VDPSHO�
WHUJDQJJX�� 6DPSHO� WDQDK� WDN� WHUJDQJJX� GLJXQDNDQ�
XQWXN� PHQJHWDKXL� NDGDU� DLU� DVOL� WDQDK�� %DKDQ-EDKDQ�
VWDELOLVDVL� \DQJ� GLJXQDNDQ� DGDODK� JDUDP� GDSXU� GDQ�
OLPEDK� NDUELW�� /LPEDK� NDUELW� GLGDSDW� GDUL� EHQJNHO-
EHQJNHO� ODV� NDUELW� GL� GDHUDK� 'HSRN� GDQ� &LELQRQJ��
%RJRU�� 

&DPSXUDQ� JDUDP� GDQ� OLPEDK� NDUELW� \DQJ� GLJXQDNDQ�
WHUGLUL� GDUL� GXD� ���� YDULDVL��9DULDVL� �� DGDODK� FDPSXUDQ�
WDQDK�GHQJDQ����JDUDP�GDQ�����OLPEDK�NDUELW��9DULDVL�
�� DGDODK� FDPSXUDQ� WDQDK� GHQJDQ� ��� JDUDP� GDQ� ����
OLPEDK� NDUELW�� 6DPSHO� WDQDK� GLVLPSDQ� �FXULQJ�� VHODPD�
��� KDUL� GDODP� ZDGDK� WHUWXWXS� GDQ� WHUKLQGDU� GDUL� VLQDU�
PDWDKDUL�ODQJVXQJ��VHEHOXP�GLODNXNDQ�SHQJXMLDQ� 

3HQJXMLDQ� GLODNXNDQ� GDODP� GXD� WDKDS�� \DLWX� WDKDS�
SHQJXMLDQ� DZDO� GDQ� SHQJXMLDQ� LQWL�� 3DGD� WDKDS�
SHQJXMLDQ� DZDO� GLODNXNDQ� SHQJXMLDQ� VLIDW� ILVLV� WDQDK�
PHQJJXQDNDQ� VDPSHO� WDQDK� WDN� WHUJDQJJX� GDQ� VLIDW�
PHNDQLV�WDQDK�DVOL��6DPSHO�WDQDK�\DQJ�GLXML�SDGD�WDKDS�

��� 
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LQL� WLGDN� PHOHZDWL� SURVHV� SHQ\LPSDQDQ� WHUOHELK�
GDKXOX�� 7DQDK� GLSHUDP� VHODPD� ��� KDUL� GDQ� GLVLPSDQ�
GDODP�ZDGDK�SODVWLN�\DQJ�WHUWXWXS�UDSDW�GDQ�WHUKLQGDU�
GDUL� FDKD\D� PDWDKDUL� ODQJVXQJ�� 7DKDS� SHQJXMLDQ� LQWL�
GLODNXNDQ� SDGD� VDPSHO� WDQDK� YDULDVL� �� GDQ� YDULDVL� ���
3HQJXMLDQ� \DQJ� GLODNXNDQ� EHUXSD� SHQJXMLDQ� PHNDQLV�
WDQDK�� PHOLSXWL� XML� SHPDGDWDQ� VWDQGDU� GDQ� XML�
&DOLIRUQLD� %HDULQJ� 5DWLR� �&%5��� 3HQJXMLDQ� &%5�
GLODNXNDQ� GHQJDQ� PHWRGH� SHUHQGDPDQ�� 'LDJUDP� DOLU�
PHWRGH�SHQHOLWLDQ�GLWXQMXNNDQ�SDGD�*DPEDU���� 

���6LIDW�)LVLV�6DPSHO�7DQDK�$VOL 

.DUDNWHULVWLN� WDQDK�� EHUXSD� VLIDW� ILVLV� GDQ� PHNDQLV�
WDQDK�� GDSDW� GLNHWDKXL� GHQJDQ� PHODNXNDQ� XML�
ODERUDWRULXP��6LIDW� ILVLV�VDPSHO�WDQDK�DVOL�GLWXQMXNNDQ�
SDGD� 7DEHO� ��� 0HQXUXW� NODVLILNDVL� $$6+72�� WDQDK�
DVOL� WHUPDVXN� WDQDK� $-�-��� \DLWX� WDQDK� EHUOHPSXQJ��
1LODL�LQGHNV�SODVWLVLWDV�WDQDK�VHEHVDU��������WHUJRORQJ�
VHEDJDL� WDQDK� GHQJDQ� SODVWLVLWDV� WLQJJL�� %HUGDVDUNDQ�
QLODL�WHUVHEXW��WDQDK�GDSDW�GLNDWHJRULNDQ�VHEDJDL�WDQDK�
OHPSXQJ�HNVSDQVLI� 
���+DVLO�GDQ�3HPEDKDVDQ 

3HQJXMLDQ� VLIDW� PHNDQLV� SDGD� VDPSHO� WDQDK� DVOL�
GLODNXNDQ� XQWXN� PHQJHWDKXL� VLIDW� PHNDQLV� WDQDK� DVOL�
VHEHOXP� GLVWDELOLVDVL� PHQJJXQDNDQ� FDPSXUDQ� JDUDP�
GDQ�OLPEDK�NDUELW��3HQJXMLDQ�\DQJ�GLODNXNDQ�DGDODK�XML�

*DPEDU����'LDJUDP�DOLU�SHQHOLWLDQ 

SHPDGDWDQ� VWDQGDU� �VWDQGDUG� SURFWRU� WHVW�� GDQ� XML�
&DOLIRUQLD�%HDULQJ�5DWLR��&%5���3HQJXMLDQ�SHPDGDWDQ�
GL� ODERUDWRULXP� GLODNXNDQ� XQWXN� PHQGDSDWNDQ�
NHSDGDWDQ� WDQDK� PDNVLPXP� SDGD� HQHUJL� VWDQGDU�
GHQJDQ� MDODQ�PHPEHULNDQ� NDGDU� DLU� RSWLPXP��6DPSHO�
WDQDK� GLEDJL� PHQMDGL� �� EXDK� VDPSHO� PDVLQJ-PDVLQJ�
GLEHULNDQ� SHQDPEDKDQ� DLU� \DQJ� EHUEHGD-EHGD�� 6DWX�
EXDK� VDPSHO� �VDPSHO� ��� GLEHULNDQ� SHQDPEDKDQ� DLU�
PHQGHNDWL� NDGDU� DLU� RSWLPXP� EHUGDVDUNDQ� QLODL� EDWDV�
SODVWLV�WDQDK��6DPSHO���GDQ���DGDODK�VDPSHO�WDQDK�\DQJ�
PHPLOLNL� NDGDU� DLU� GL� EDZDK� NDGDU� DLU� RSWLPXP��
GHQJDQ� VHOLVLK� ��� GDQ� ��� GL� EDZDK� NDGDU� DLU�

*DPEDU�����*UDILN�KXEXQJDQ�NDGDU�DLU�GDQ�NHSDGDWDQ 
NHULQJ�VDPSHO�WDQDK�DVOL 

*DPEDU����*UDILN�KDVLO�XML�&%5�VDPSHO�WDQDK�DVOL 

*DPEDU����*UDILN�KXEXQJDQ�NDGDU�DLU�GDQ�NHSDGDWDQ�NHULQJ�
�WDQDK�YDULDVL��� 



��� Vol. 27 No. 3, Desember 2020 

3ULVFD��:XODQGDUL� 

Diterima 21 November 2019, Direvisi  18 November 2020, Diterima untuk dipublikasikan 2 Desember 2020 

Copyright      2020 Diterbitkan oleh Jurnal Teknik Sipil ITB, ISSN 0853-2982, DOI: 10.5614/jts.2020.27.3.5 

7DEHO����.ODVLILNDVL�WDQDK�EHUGDVDUNDQ�$$6+72 

.ODVLILNDVL�8PXP 
7DQDK�%HUEXWLU 

�����DWDX�NXUDQJ�GDUL�VHOXUXK�FRQWRK�WDQDK�ORORV�D\DNDQ�1R������ 

.ODVLILNDVL�.HORPSRN 
$-� 

$-� 
$-� 

$-�-D $-�-E $-�-� $-�-� $-�-� $-�-� 

$QDOLVLV�D\DNDQ����ORORV�               
1R���� 0DNV���             

1R���� 0DNV��� 0DNV��� 0LQ���         

1R����� 0DNV��� 0DNV��� 0DNV��� 0DNV��� 0DNV��� 0DNV��� 0DNV��� 

6LIDW�IUDNVL�\DQJ�ORORV 

0DNV�� 13 

        

D\DNDQ�1R����         

%DWDV�&DLU��//� 0DNV��� 0LQ��� 0DNV��� 0LQ��� 

,QGHNV�3ODVWLVLWDV��3,� 0DNV��� 0DNV��� 0LQ��� 0LQ��� 

7LSH�PDWHULDO�\DQJ�SDOLQJ�GRPLQDQ %DWX�SHFDK��NHULNLO��GDQ�SDVLU 3DVLU�KDOXV .HULNLO�GDQ�SDVLU�\DQJ�EHUODQDX�DWDX�EHUOHPSXQJ 

3HQLODLDQ�VHEDJDL�EDKDQ�WDQDK� %DLN�VHNDOL�VDPSDL�EDLN 

.ODVLILNDVL�8PXP� 
7DQDK�/DQDX�-�/HPSXQJ 

�/HELK�GDUL�����GDUL�VHOXUXK�FRQWRK�WDQDK�ORORV�D\DNDQ�1R������ 

.ODVLILNDVL�.HORPSRN $-� $-� $-� 

$-� 

$-�-�
 

$-�-�

 

$QDOLVLV�D\DNDQ����ORORV�         

1R����         

1R����         

1R����� 0LQ��� 0LQ��� 0LQ��� 0LQ��� 

6LIDW�IUDNVL�\DQJ�ORORV         

$\DNDQ�1R����         

%DWDV�&DLU��//� 0DNV��� 0DNV��� 0DNV��� 0LQ��� 

,QGHNV�3ODVWLVLWDV��3,� 0DNV��� 0DNV��� 0LQ��� 0LQ��� 

.ODVLILNDVL�8PXP 
7DQDK�/DQDX�-�/HPSXQJ 

�/HELK�GDUL�����GDUL�VHOXUXK�FRQWRK�WDQDK�ORORV�D\DNDQ�1R������ 

.ODVLILNDVL�.HORPSRN $-� $-� $-� 

$-� 

$-�-�
 

$-�-�

 

7LSH�PDWHULDO�\DQJ�SDOLQJ�GRPLQDQ 7DQDK�EHUODQDX 7DQDK�EHUOHPSXQJ 

3HQLODLDQ�VHEDJDL�EDKDQ�WDQDK� %LDVD�VDPSDL�MHOHN� 

8QWXN�$-�-���3,���//�-���� � � � 



8QWXN�$-�-��3,�!�//�-���� � � � 

6XPEHU���'DV������ 

7DEHO����6LIDW�ILVLV�VDPSHO�WDQDK�DVOL 

3DUDPHWHU 1LODL 

.DGDU�$LU�6DPSHO�7DN�7HUJDQJJX ��� ����� 

.DGDU�$LU�6DPSHO�7HUJDQJJX ��� ����� 

%HUDW�-HQLV   ���� 

%DWDV�&DLU��//� ��� ����� 

%DWDV�3ODVWLV��3/� ��� ����� 

,QGHNV�3ODVWLVLWDV��,3� ��� ����� 

%DWDV�6XVXW��6/� ��� ����� 
.ODVLILNDVL�PHQXUXW�$$6+72   $-�-� 

RSWLPXP�� 6DPSHO� �� GDQ� �� DGDODK� VDPSHO� WDQDK� \DQJ�
PHPLOLNL� NDGDU� DLU� GL� DWDV� NDGDU� DLU� RSWLPXP�� GHQJDQ�
VHOLVLK����GDQ����GL�DWDV�NDGDU�DLU�RSWLPXP� 

3HQFDPSXUDQ� JDUDP� GDQ� OLPEDK� NDUELW� SDGD� VDPSHO�
WDQDK�OHPSXQJ�WHUGLUL�GDUL���YDULDVL��\DLWX�WDQDK�YDULDVL�
�� GDQ� WDQDK� YDULDVL� ��� 7DQDK� YDULDVL� �� DGDODK� WDQDK�
GHQJDQ� SHQDPEDKDQ� JDUDP� ��� GDQ� OLPEDK� NDUELW�
VHEDQ\DN� ����� 7DQDK� YDULDVL� �� DGDODK� WDQDK� GHQJDQ�
SHQDPEDKDQ� JDUDP� ��� GDQ� OLPEDK� NDUELW� VHEDQ\DN�
����� 3HQJXMLDQ� GLODNXNDQ� VHWHODK� VDPSHO� GLVLPSDQ�
VHODPD����KDUL�XQWXN�PHPEHQWXN�UHDNVL�SR]]RODQ�SDGD�
WDQDK�� 3HQJXMLDQ� SHPDGDWDQ� VWDQGDU� \DQJ� GLODNXNDQ�
SDGD� VDPSHO� WDQDK� YDULDVL� �� GDQ� YDULDVL� �� GLWXQMXNNDQ�
SDGD�*DPEDU���GDQ���� 

%HUGDVDUNDQ� KDVLO� SHQJXMLDQ� SHPDGDWDQ� VWDQGDU�� WDQDK�
GHQJDQ�SHQDPEDKDQ�OLPEDK�NDUELW�����PHQGDSDW�QLODL�
EHUDW�LVL�NHULQJ��0''��0D[LPXP�'U\�'HQVLW\��VHEHVDU�
������� GHQJDQ� QLODL� NDGDU� DLU� RSWLPXP� �2:&��
2SWLPXP� :DWHU� &RQWHQW�� ��������� 7DQDK� YDULDVL� ��
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*DPEDU����*UDILN�KXEXQJDQ�QLODL�EHUDW�LVL�NHULQJ�PDNVLPXP�
GHQJDQ�SHUVHQWDVH�SHQDPEDKDQ�OLPEDK�NDUELW 

*DPEDU����*UDILN�KXEXQJDQ�QLODL�NDGDU�DLU�RSWLPXP�GHQJDQ�
SHUVHQWDVH�SHQDPEDKDQ�OLPEDK�NDUELW 

*DPEDU����'RNXPHQWDVL�VDPSHO�&%5�VHWHODK�SHUHQGDPDQ��WDQDK�YDULDVL��� 

*DPEDU����*UDILN�KXEXQJDQ�NDGDU�DLU�GDQ�NHSDGDWDQ� 
NHULQJ��WDQDK�YDULDVL��� 

7DEHO����3HUEDQGLQJDQ�QLODL�EHUDW�LVL�NHULQJ�PDNVLPXP��NDGDU�DLU�RSWLPXP��GDQ�&%5�SDGD�VDPSHO�WDQDK�DVOL��WDQDK�YDULDVL�
���GDQ�WDQDK�YDULDVL�� 

3DUDPHWHU 
6DPSHO 

7DQDK�$VOL 9DULDVL�� 9DULDVL�� 

%HUDW�,VL�.HULQJ�0DNVLPXP �J�FP�� ����� ����� ����� 

.DGDU�$LU�2SWLPXP ��� ������ ������ ������ 

&%5��VRDNHG� ��� ����� ����� ����� 

GHQJDQ� SHQDPEDKDQ� OLPEDK� NDUELW� VHEDQ\DN� ����
PHQGDSDW� QLODL� EHUDW� LVL� NHULQJ� VHEHVDU� ������� GDQ�

NDGDU� DLU� RSWLPXP� ��������� *DPEDU� �� GDQ� ��
PHQXQMXNNDQ� SHQJDUXK� SHQDPEDKDQ� OLPEDK� NDUELW�
SDGD� QLODL� EHUDW� LVL� NHULQJ� PDNVLPXP� GDQ� NDGDU� DLU�
RSWLPXP�� 3HQJDUXK� SHQDPEDKDQ� JDUDP� GDQ� OLPEDK�
NDUELW�GDSDW�GLOLKDW�SDGD�7DEHO��� 

3HQJDUXK� SHQDPEDKDQ� JDUDP� GDQ� OLPEDK� NDUELW�
WHUKDGDS� QLODL� &%5� WDQDK� GHQJDQ� PHWRGH� SHQJXMLDQ�
UHQGDPDQ��PHQJDODPL�NHQDLNDQ�RSWLPXP�SDGD�VDPSHO�
WDQDK�YDULDVL����1LODL�&%5�SDGD�VDPSHO�WDQDK�YDULDVL���
PHQJDODPL�NHQDLNDQ�GDUL�QLODL�&%5�WDQDK�DVOL��QDPXQ�
QLODLQ\D� OHELK� NHFLO� GDUL� QLODL� &%5� WDQDK� YDULDVL� ���
0DVLQJ-PDVLQJ� QLODL� &%5� SDGD� WDQDK� DVOL�� YDULDVL� ���
GDQ� YDULDVL� �� DGDODK� �������� �������� GDQ� ��������
+XEXQJDQ� QLODL� &%5� �WHUHQGDP�� GHQJDQ� YDULDVL�
FDPSXUDQ� OLPEDK� NDUELW� GDSDW� GLOLKDW� SDGD� *DPEDU�
��� 

3HQLQJNDWDQ� QLODL� &%5� WHUMDGL� NDUHQD� DGDQ\D� UHDNVL�
NLPLD� DQWDUD� PLQHUDO� OHPSXQJ� GHQJDQ� NDQGXQJDQ�
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*DPEDU�����'RNXPHQWDVL�VDPSHO�&%5�VHWHODK�SHUHQGDPDQ��WDQDK�YDULDVL��� 

*DPEDU�����'RNXPHQWDVL�SHQHWUDVL�XML�&%5�VHWHODK�
SHUHQGDPDQ 

*DPEDU�����*UDILN�KXEXQJDQ�QLODL�&%5�WHUHQGDP�GHQJDQ�
YDULDVL�FDPSXUDQ�OLPEDK�NDUELW 

JDUDP� GDQ� OLPEDK� NDUELW�� 5HDNVL� VHPHQWDVL� SDGD� WDQDK�
WHUMDGL� VHODPD� SURVHV� SHPHUDPDQ�� /LPEDK� NDUELW� \DQJ�
EHUFDPSXU� GHQJDQ� DLU� SDGD� SURVHV� SHPDGDWDQ� GDQ� XML�
&%5�PHPEHQWXN� VHQ\DZD� EDUX�� \DLWX� VHQ\DZD� NDOVLXP�
KLGURNVLGD�� .DWLRQ� \DQJ� GLKDVLONDQ� ROHK� VHQ\DZD�
NDOVLXP� KLGURNVLGD� EHUHDNVL� GHQJDQ� PLQHUDO� OHPSXQJ�
VHKLQJJD�PHPEHQWXN�VHQ\DZD�WDQDK�\DQJ�OHELK�VWDELO� 

3HQDPEDKDQ� OLPEDK� NDUELW�� \DQJ� PHQJDQGXQJ� NDSXU�
FXNXS� WLQJJL�� GDSDW�PHQLQJNDWNDQ� NHNDNXDQ� WDQDK� \DQJ�
GDSDW� GLOLKDW� GDUL� QLODL� &%5�� +DO� LQL� GLVHEDENDQ� ROHK�
SHPEHQWXNDQ� EDKDQ-EDKDQ� \DQJ� PHQJDQGXQJ� VHPHQ��
\DQJ� GLKDVLONDQ� GDUL� UHDNVL� SR]]RODQ� DQWDUD� PLQHUDO�
OHPSXQJ�GDQ�NDQGXQJDQ�OLPEDK�NDUELW�GDQ�JDUDP� 

���.HVLPSXODQ 

6DPSHO� WDQDK� DVOL� SDGD� SHQHOLWLDQ� LQL� DGDODK� WDQDK�
OHPSXQJ� HNVSDQVLI�� 3HQDPEDKDQ� JDUDP� GDQ� OLPEDK�
NDUELW� VHEDJDL� EDKDQ� VWDELOLVDVL� WDQDK� PHPEHULNDQ�
SHQJDUXK� SDGD� VDPSHO� WDQDK� DVOL� VHWHODK� GLODNXNDQ�

SHPHUDPDQ� VHODPD� ��� KDUL�� %HUGDVDUNDQ� SHQJXMLDQ�
\DQJ� GLODNXNDQ�� GDSDW� GLDPELO� NHVLPSXODQ� VHEDJDL�
EHULNXW�� 
�� %HUDW� LVL� NHULQJ� PDNVLPXP� WDQDK� PHQJDODPL�

NHQDLNDQ� RSWLPXP� SDGD� VDPSHO� WDQDK� YDULDVL� ��
�WDQDK� DVOL� GLFDPSXU� ��� JDUDP� GDQ� ���� OLPEDK�
NDUELW��� \DLWX� GDUL� ������ J�FP�� �WDQDK� DVOL��PHQMDGL�
������J�FP���WDQDK�YDULDVL���� 

Ϯ͘ 1LODL� &%5� WDQDK� GHQJDQ� SHUHQGDPDQ� PHQJDODPL�
SHQLQJNDWDQ� SDGD� SHQDPEDKDQ� OLPEDK� NDUELW� ����
GDQ� ��� JDUDP�� \DLWX� GDUL� ������� �WDQDK� DVOL��
PHQMDGL���������WDQDK�YDULDVL���� 

ϯ͘ 3HQDPEDKDQ� OLPEDK� NDUELW� \DQJ� RSWLPXP� SDGD�
WDQDK� \DQJ� GLFDPSXU� GHQJDQ� ��� JDUDP� DGDODK�
VHEHVDU�����GDUL�EHUDW�WDQDK� 

���'DIWDU�3XVWDND 

$GHULQROD�� 2�� 6��� GNN�� ������ &RUUHODWLRQ� RI� &DOLIRUQLD�
%HDULQJ� 5DWLR� 9DOXH� RI� &OD\V� ZLWK� 6RLO� ,QGH[�
DQG� &RPSDFWLRQ� &KDUDFWHULVWLFV�� ,QWHUQDWLRQDO�
-RXUQDO� RI� 6FLHQWLILF� 5HVHDUFK� DQG� ,QQRYDWLYH�
7HFKQRORJ\��9RO����1R������-��� 

$EGHOPDGMLG�� /�� GDQ� 0X]DKLP�� $��� ������ (IIHFW� RI�
+\GUDWHG� /LPH� RQ� WKH� (QJLQHHULQJ� %HKDYLRXU�
DQG� WKH� 0LFURVWUXFWXUH� RI� +LJKO\� ([SDQVLYH�
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&OD\�� 7KH� ��WK� ,QWHUQDWLRQDO� &RQIHUHQFH� RI��
,QWHUQDWLRQDO� $VVRFLDWLRQ� IRU� &RPSXWHU�
0HWKRGV� DQG� $GYDQFHV� LQ� *HRPHFKDQLFV�
�,$&0$*�� 

$ULHI�� 7�� '��� ������ 6WDELOLVDVL� 7DQDK� /LDW� 6DQJDW�
/XQDN� GHQJDQ� *DUDP� GDQ� 3&� �3RUWODQG�
&HPHQW���&LYLO� (QJLQHHULQJ�'LPHQVLRQ�� 9RO� ���
1R�������-��� 

$ULHVQDZDQ��5��$���� ������.DUDNWHULVWLN�0HNDQLN�GDQ�
'LQDPLN� &OD\� 6KDOH� .DEXSDWHQ� 7XEDQ�
WHUKDGDS�3HUXEDKDQ�.DGDU�$LU��0DVWHU�7KHVLV��
,QVWLWXW�7HNQRORJL�6HSXOXK�1RYHPEHU� 

'DV�� %�� 0��� ������ 3ULQFLSOH� RI� *HRWHFKQLFDO�
(QJLQHHULQJ���WK�(GLWLRQ��&HQJDJH�/HDUQLQJ� 

BBBB�� ������3ULQFLSOHV� RI� )RXQGDWLRQ� � (QJLQHHULQJ� ��
6HYHQWK�(GLWLRQ��&HQJDJH�/HDUQLQJ� 

'HZL��1��5���GNN��������6WXGL�3HPDQIDDWDQ�/LPEDK�%��
.DUELW� GDQ� )O\� $VK� VHEDJDL� %DKDQ� &DPSXUDQ�
%HWRQ� 6LDS� 3DNDL� � �6WXGL� .DVXV� �� 37�� 9DULD�
8VDKD� %HWRQ��� -XUQDO� 3UHVLSLWDVL��9RO�� ���1R��
�����-��� 

'XEH\��3��GDQ�-DLQ��5���������(IIHFW�RI�&RPPRQ�6DOW�
�1D&O�� RQ� (QJLQHHULQJ� 3URSHUWLHV� RI� %ODFN�
&RWWRQ� 6RLO�� ,QWHUQDWLRQDO� -RXUQDO� RI� 6FLHQFH�
7HFKQRORJ\�	�(QJLQHHULQJ��9ROXPH����1R�������
��-��� 

'XURWH\H��7��2���GNN��������(IIHFW�RI�&RPPRQ�6DOW�RQ�
WKH� (QJLQHHULQJ� 3URSHUWLHV� RI� ([SDQVLYH� 6RLO��
,QWHUQDWLRQDO� -RXUQDO� RI� (QJLQHHULQJ� DQG�
7HFKQRORJ\��9ROXPH���1R���������-���� 

+DWPRNR�� -�� 7�� GDQ� 6XU\DGKDUPD�� +�� ������ � 6KHDU�
%HKDYLRU�RI�&DOFLXP�&DUELGH�5HVLGXH-%DJDVVH�
$VK� 6WDELOL]HG� ([SDQVLYH� 6RLO�� 3URFHGLD�
(QJLQHHULQJ���������-���� 

+HUPDQ�GDQ�-RHWUD�:���������3HQJDUXK�*DUDP�'DSXU�
�1D&O�� WHUKDGDS� .HPEDQJ� 6XVXW� 7DQDK�
/HPSXQJ�� -XUQDO�0RPHQWXP�� 9RO� ���� 1R� �� ���
��-��� 

+RUSLEXOVXN�� 6��� GNN�� ������6WUHQJWK�'HYHORSPHQW� LQ�
6LOW\� &OD\� 6WDELOL]HG� ZLWK� &DOFLXP� 5DELGH�
5HVLGXH� DQG� )O\� $VK�� 7KH� -DSDQHVH�
*HRWHFKQLFDO� 6RFLHW\�� 6RLOV� DQG� )RXQGDWLRQV��
(OVHYLHU��������������-���� 

,KHMULND��GNN���������,PSDFW�RI�&DOFLXP�&DUELGH�:DVWH�
'XPSVLWHV� RQ� 6RLO� &KHPLFDO� DQG� 0LFURELDO�
&KDUDFWHULVWLFV�� ,QWHUQDWLRQDO� -RXUQDO� RI�
(QYLURQPHQWDO� 6FLHQFH� DQG� 7R[LFRORJ\�
5HVHDUFK�9RO�������SS������-���� 

1XMLG�� 0�0��� GNN�� ������ &RUUHODWLRQ� %HWZHHQ�
&DOLIRUQLD�%HDULQJ�5DWLR��&%5��ZLWK�3ODVWLFLW\�
,QGH[� RI� 0DULQH� 6WDELOL]HV� 6RLO� ZLWK� &RFNOH�
6KHOO� 3RZGHU�� -RXUQDO� RI� 3K\VLFV�� &RQIHUHQFH�
6HULHV� 

6XGMLDQWR�� $�� 7��� ������ 6WDELOLVDVL� 7DQDK� /HPSXQJ�
(NVSDQVLI�GHQJDQ�*DUDP�'DSXU��1D&O���-XUQDO�
7HNQLN�6LSLO��9RO�����1R�������-��� 

<XQXV��1��=��0���GNN��������6WUHQJWK�,PSURYHPHQW�RI�
/LPH-7UHDWHG� &OD\� ZLWK� 6RGLXP� &KORULGH��
*HRWHFKQLFDO�5HVHDUFK��9ROXPH���,VVXH���*5���
���-����� 


