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$EVWUDN 

/LIH� &\FOH� &RVW� $QDO\VLV� �/&&$�� GLJXQDNDQ� XQWXN� PHQGXNXQJ� NHSXWXVDQ� VHFDUD� REMHNWLI� WHUNDLW� PHWRGH� GDQ�
PDWHULDO�\DQJ�PHPSHQJDUXKL�PDVD�OD\DQ�DVVHW��$GDQ\D�NHWHUEDWDVDQ�GDQD�PHPEXDW�/&&$�PHQMDGL�UHOHYDQ�XQWXN�
GLWHUDSNDQ� NDUHQD� SDUD� SHQJHOROD� LQIUDVWUXNWXU� KDUXV� OHELK� FHUPDW� GDODP� SHQJDPELO� NHSXWXVDQ�� 3HQHOLWLDQ� LQL�
PHQLQMDX���MHQLV�SHUNHUDVDQ�\DQJ�DGD�SDGD�-DODQ�7RO�-DJRUDZL�\DNQL�SHUNHUDVDQ�OHQWXU�GDQ�SHUNHUDVDQ�NRPSRVLW��
.RQGLVL� SHUNHUDVDQ� SDGD� -DODQ� 7RO� -DJRUDZL� VDDW� LQL� WHUGLUL� GDUL� SHUNHUDVDQ� NRPSRVLW� VHEHVDU� ������ GDQ�
SHUNHUDVDQ�OHQWXU�VHEHVDU��������3HQHOLWLDQ�LQL�PHPLOLNL�WXMXDQ�XQWXN�XQWXN�PHQHQWXNDQ�MHQLV�SHUNHUDVDQ�WHUEDLN�
EHUGDVDUNDQ� KDVLO� DQDOLVLV� OLIH� F\FOH� FRVW� GHQJDQ� EDQWXDQ� VRIWZDUH� UHDO� FRVW� ����� 'DWD� \DQJ� GLJXQDNDQ� SDGD�
SHQHOLWLDQ� LQL� DGDODK� GDWD� YROXPH� ODOX� OLQWDV� GDQ� GDWD� ODSLVDQ� SHUNHUDVDQ� HNVLVWLQJ� \DQJ� GLSHUROHK� GDUL� 37��
-DVDPDUJD�3HUVHUR��$QDOLVD�SHUNHUDVDQ�GLODNXNDQ�EHUGDVDUNDQ�QLODL�,QWHUQDWLRQDO�5RXJKQHVV�,QGH[��,5,��GHQJDQ�
XPXU� UHQFDQD� ��� WDKXQ�� 6NHQDULR� SHPHOLKDUDDQ�GLGDSDW�PHODOXL� DQDOLVD� QLODL� ,5,�GHQJDQ�PHQJJXQDNDQ�PHWRGH�
+'0-��� %HUGDVDUNDQ� SHQGHNDWDQ� WRWDO� OLIH� F\FOH� FRVW� GDQ� SHQGHNDWDQ� SUHGLNVL� QLODL� ,5,� GLGDSDWNDQ� EDKZD�
SHUNHUDVDQ� NRPSRVLW�PHUXSDNDQ� DOWHUQDWLI� WHUEDLN� XQWXN�GLWHUDSNDQ� SDGD� GDHUDK� VWXGL�� NDUHQD�PHPSXQ\DL� WRWDO�
ELD\D�WHUHQGDK�� 

.DWD-NDWD�.XQFL��/&&$��,5,��+'0-���WRWDO�OLIH�F\FOH�FRVW� 

$EVWUDFW 

/LIH�&\FOH� &RVW� $QDO\VLV� �/&&$�� LV� XVHG� WR� VXSSRUW� GHFLVLRQV� REMHFWLYHO\� DERXW� WKH�PHWKRGV� DQG�PDWHULDOV� WKDW�
DIIHFW� WKH�XVHIXO� OLYHV� RI� DVVHWV��7KH� H[LVWHQFH�RI� OLPLWHG� IXQGV�PDNHV�/&&$� UHOHYDQW� WR�EH� LPSOHPHQWHG�EHFDXVH�
GHFLVLRQ�PDNHU�PXVW�EH�PRUH�FDUHIXO�LQ�PDNLQJ�GHFLVLRQV��7KLV�VWXG\�H[DPLQHV���W\SHV�RI�SDYHPHQW�RQ�WKH�-DJRUDZL�
7ROO� 5RDG�� QDPHO\� IOH[LEOH� SDYHPHQW� DQG� FRPSRVLWH� SDYHPHQW�� 7KH� SDYHPHQW� FRQGLWLRQ� RQ� -DJRUDZL� 7ROO� 5RDG�
FXUUHQWO\� FRQVLVWV� RI� ������ FRPSRVLWH� SDYHPHQW� DQG� ������ IOH[LEOH� SDYHPHQW�� 7KH� SXUSRVH� RI� WKLV� VWXG\� LV� WR�
GHWHUPLQH� WKH�EHVW� W\SH�RI�SDYHPHQW�EDVHG�RQ� OLIH�F\FOH�FRVW�DQDO\VLV�ZLWK� WKH�KHOS�RI�UHDO�FRVW�����VRIWZDUH��7KH�
GDWD� XVHG� LQ� WKLV� VWXG\� DUH� WUDIILF� YROXPH� GDWD� DQG� H[LVWLQJ� SDYHPHQW� OD\HU� GDWD� REWDLQHG� IURP�37�� -DVDPDUJD�
3HUVHUR��3DYHPHQW�DQDO\VLV�LV�FDUULHG�RXW�EDVHG�RQ�WKH�,QWHUQDWLRQDO�5RXJKQHVV�,QGH[��,5,��YDOXH�ZLWK�D�GHVLJQ�OLIH�
RI����\HDUV��7KH�PDLQWHQDQFH�VFHQDULR�LV�REWDLQHG�E\�DQDO\]LQJ�WKH�,5,�YDOXH�XVLQJ�WKH�+'0-��PHWKRG��%DVHG�RQ�
WKH� WRWDO� OLIH� F\FOH� FRVW� DSSURDFK� DQG� WKH� ,5,� YDOXH� DSSURDFK�� LW� LV� IRXQG� WKDW� FRPSRVLWH� SDYHPHQW� LV� WKH� EHVW�
DOWHUQDWLYH�WR�EH�DSSOLHG�LQ�WKH�VWXG\�DUHD��EHFDXVH�LW�KDV�WKH�ORZHVW�WRWDO�FRVW�� 

.H\ZRUGV��/&&$��,5,��+'0-���WRWDO�OLIH�F\FOH�FRVW� 

���3HQGDKXOXDQ 

'D\D� VDLQJ� VXDWX� EDQJVD� GDSDW� GLWLQJNDWNDQ� GHQJDQ�
PHPSULRULWDVNDQ� SHPEDQJXQDQ� LQIUDVWUXNWXU��
3HQLQJNDWDQ�NXDOLWDV�GDQ�NXDQWLWDV� LQIUDVWUXNWXU�DGDODK�
VDODK� VDWX� FDUD� XQWXN� PHQLQJNDWNDQ� SHUNHPEDQJDQ�
HNRQRPL�NKXVXVQ\D�QHJDUD�EHUNHPEDQJ�� 

'DODP� NRQWHNV� LQIUDVWUXNWXU� SXEOLN�� NDUHQD� XVLD� OD\DQ�
\DQJ�UHODWLI�VDQJDW�SDQMDQJ� �PDND�SHQJHORODDQ�DVHW� LQL�
VHOD\DNQ\D� GLODNXNDQ� GHQJDQ� SHUWLPEDQJDQ-
SHUWLPEDQJDQ�MDQJND�SDQMDQJ�SXOD�DWDX�GLNHQDO�GHQJDQ�
LVWLODK� OLIH� F\FOH� DQDO\VLV�� 'HQJDQ� GHPLNLDQ��
SHQJDPELODQ� NHSXWXVDQ� VHMDN� WDKDS� LQLVLDVL�� GLVDLQ��

NRQVWUXNVL�� 2	0� GDQ� UHNRQVWUXNVL�� KDUXVODK�
EHUGDVDUNDQ� SDGD� SHUWLPEDQJDQ� ELD\D� WRWDO�
NHSHPLOLNDQ� DVVHW� VHODPD� XVLD� OD\DQ�� DWDX� GLVHEXW�
GHQJDQ��/&&$���:LUDKDGLNXVXPDK�������� 

3HUWLPEDQJDQ�/&&$�PHQMDGL�OHELK�UHOHYDQ�ODJL�XQWXN�
GLWHUDSNDQ�GL�QHJDUD�EHUNHPEDQJ�VHSHUWL�GL�,QGRQHVLD��
'HQJDQ� VHJDOD� NHWHUEDWDVDQ� GDODP� NDSDVLWDV�
SHQGDQDDQ�� PDND� SDUD� SHQJHOROD� LQIUDVWUXNWXU� SXEOLF�
KDUXV�OHELK�FHUPDW�GDODP�PHQJDPELO�NHSXWXVDQ��\DLWX�
IRNXV� SDGD� SUR\HN-SUR\HN� \DQJ� GLSUHGLNVL� DNDQ�
PHPEHUL�PDQIDDW�HNRQRPL�WHUWLQJJL�QDPXQ�NHEXWXKDQ�
WRWDO� ELD\D� VHODPD� XVLD� OD\DQ� \DQJ� WHUHQGDK�
�:LUDKDGLNXVXPDK�������� 


3HQXOLV�.RUHVSRQGHQVL 
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/&&$�DGDODK� VHEXDK� SHQLODLDQ� HNRQRPL� SDGD� VHEXDK�
LWHP�� V\VWHP� DWDX� IDVLOLWDV� XQWXN� PHPEDQGLQJNDQ�
DOWHUQDWLI� GHVDLQ� GDODP� PHPSHUWLPEDQJNDQ� VHPXD�
ELD\D�VLJQLILNDQ�VHODPD�PDVD�GHVDLQ��GLQ\DWDNDQ�GDODP�
VDWXDQ� PDWD� XDQJ� VHWDUD� �=RHWHPDQ�� ������� /&&$�
GLJXQDNDQ�XQWXN�PHQGXNXQJ�NHSXWXVDQ�VHFDUD�REMHNWLI�
WHUNDLW�PHWRGH�GDQ�PDWHULDO�\DQJ�PHPSHQJDUXKL�PDVD�
OD\DQ�DVHW��0HWRGH�SHQJHUMDDQ�SHUNHUDVDQ�\DQJ�NXUDQJ�
EDLN�GDQ�SHQJDZDVDQ�\DQJ�NXUDQJ�GDSDW�PHQ\HEDENDQ�
NHUXVDNDQ� GLQL� SDGD� SHUNHUDVDQ� \DQJ� PHQ\HEDENDQ�
PDKDOQ\D�ELD\D�UHKDELOLWDVL��5DFKPD\DWL�������� 

-DVD� 0DUJD� SHUWDPD� NDOL� PHQJRSHUDVLNDQ� -DJRUDZL�
VHEDJDL� MDODQ� WRO� SHUWDPD� SDGD� WDKXQ� ������ -DJRUDZL�
PHPLOLNL�SDQMDQJ�WRWDO����NP�WHODK�PHQMDGL�PDVWHUSLHFH�
GHQJDQ� VWUXNWXU� MDODQ� \DQJ� PDVLK� EDLN�� %HUGDVDUNDQ�
'DWD� GDUL� 37�� -DVDPDUJD� 3HUVHUR� SDGD� WDKXQ� �����
VWUXNWXU�SHUNHUDVDQ�SDGD�-DJRUDZL�WHUGLUL�GDUL�NRPSRVLW�
������GDQ�IOH[LEOH��������+DVLO�WHUVHEXW�VXGDK�PHUXSDNDQ�
MXPODK�NHVHOXUXKDQ�UXDV�\DQJ�DGD�SDGD�-DJRUDZL� 

%HUGDVDUNDQ� SDGD� XUDLDQ� GLDWDV� PDND� DGD� �� MHQLV�
SHUNHUDVDQ�\DQJ�DNDQ�GLWLQMDX�SDGD�SHQHOLWLDQ�LQL��\DLWX�
SHUNHUDVDQ�OHQWXU�GDQ�SHUNHUDVDQ�NRPSRVLW��3HUNHUDVDQ�
/HQWXU�PHUXSDNDQ�SHUNHUDVDQ�\DQJ�WHUGLUL�GDUL� ODSLVDQ�
EDWXDQ� \DQJ� GLSDGDWNDQ� \DQJ� EHUDGD� GLEDZDK�
SHUPXNDDQ� DVSDO� �+DUGL\DWPR�� ������� 3HUNHUDVDQ�
OHQWXU� SDGD� -DODQ� 7RO� -DJRUDZL� WHUGLUL� GDUL� VXUIDFH�
FRXUVH�� %DVH� FRXUVH� �$7%�� GDQ� 6XE� EDVH� FRXUVH��
6XUIDFH�FRXUVH��ODSLV�DXV��SDGD�-DJRUDZL�DGDODK�ODVWRQ�
GHQJDQ� WHEDO� ��� FP�� %DVH� FRXUVH� SDGD� -DODQ� 7RO�
-DJRUDZL� PHQJJXQDNDQ� $7%� GHQJDQ� WHEDO� ��� FP��
3RQGDVL� SHUNHUDVDQ� $7%� WHUGLUL� GDUL� EHUEDJDL�
SHUEDQGLQJDQ� FDPSXUDQ� DVSDO� GDQ� DJUHJDW�� $7%�
EHUIXQJVL� XQWXN�PHQHUXVNDQ� EHEDQ�NH�EDJLDQ�SRQGDVL�
MDODQ�� 6XE� %DVH� FRXUVH� SDGD� -DJRUDZL� PHQJJXQDNDQ�
EDWX�SHFDK�NHODV�%��&%5������GHQJDQ�WHEDO����FP� 

3HUNHUDVDQ�\DQJ�PHPLOLNL�GXD�ODSLVDQ�DWDX�OHELK�\DQJ�
PHQJJDEXQJNDQ� NDUDNWHULVWLN� \DQJ� EHUEHGD� GDQ�
EHUWLQGDN� VHEDJDL� VDWX� PDWHULDO� NRPSRVLW� GLVHEXW�
SHUNHUDVDQ� NRPSRVLW� �6PLWK�� ������� )OLQWVFK� GNN�
�������EHUGDVDUNDQ�SHQHOLWLDQQ\D�PHQXQMXNNDQ�EDKZD�
V\VWHP� SHUNHUDVDQ� MDODQ� NRPSRVLW� GDSDW� PHQMDGL�
DOWHUQDWLYH� KHPDW� ELD\D� NDUHQD� IXQJVLRQDO�� VWUXNWXUDO��
GDQ� PDQIDDW� HNRQRPL� \DQJ� GDSDW� GLEHULNDQ� VHODPD�
PDVD� OD\DQQ\D�� 3HUNHUDVDQ� NRPSRVLW� SDGD� -DODQ� 7RO�
-DJRUDZL� WHUGLUL� GDUL� ODSLV� SHUPXNDDQ� DVSDO�� ODSLV�
SHUNHUDVDQ� EHWRQ� GDQ� ODSLV� SRQGDVL�� /DSLVDQ�
SHUPXNDDQ� DVSDO� SDGD� SHUNHUDVDQ� NRPSRVLW� \DQJ�
GLJXQDNDQ� SDGD� -DODQ� 7RO� -DJRUDZL� DGDODK� ODVWRQ�
GHQJDQ�WHEDO����FP��/DSLV�SHUNHUDVDQ�EHWRQ�SDGD�-DODQ�
7RO� -DJRUDZL�PHQJJXQNDQ�EHWRQ�GHQJDQ� IF¶�����0SD�
GDQ� WHEDO� ��� FP�� /DSLV� SRQGDVL� SDGD� SHUNHUDVDQ�
NRPSRVLW� SDGD� -DODQ�7RO� -DJRUDZL�PHQJJXQDNDQ�EDWX�
SHFDK�NHODV�%��&%5������GHQJDQ�WHEDO����FP� 

6LNOXV� � KLGXS� GLJXQDNDQ� XQWXN� PHQJHWDKXL� NDSDQ�
SHUNHUDVDQ� LWX�GLSHOLKDUD�DJDU�GDSDW�PHQGXNXQJ�XPXU�
UHQFDQD��VHGDQJNDQ��ELD\D�VLNOXV�KLGXS�GLSHUOXNDQ�XQWXN�
PHQJHWDKXL�EHVDUQ\D�ELD\D�–�ELD\D�\DQJ�DNDQ�GLNHOXDUNDQ�
VHODPD�XPXU�UHQFDQD�MDODQ��6HWHODK�VHPXD�ELD\D�WHUNDLW�
WHODK� GLWHWDSNDQ� GDQ� GLGLVNRQWRNDQ� PHQMDGL� QLODL� VDDW�
LQL��ELD\D�WHUVHEXW�GDSDW�GLMXPODKNDQ�XQWXN�PHQJKDVLONDQ�
WRWDO� ELD\D� VLNOXV� KLGXS� DOWHUQDWLYH� SUR\HN� �'HPRV��

�������6HKLQJJD�SDGD�DNKLUQ\D�DNDQ�WHUOLKDW�SHUEHGDDQ�
HILVLHQVL�ELD\D�DQWDUD�SHQJJXQDDQ�SHUNHUDVDQ�NRPSRVLW�
GDQ�SHUNHUDVDQ�OHQWXU�SDGD�UXDV�MDODQ�WHUVHEXW� 

7XMXDQ� GDUL� SHQHOLWLDQ� LQL� DGDODK� XQWXN� PHODNXNDQ�
DQDOLVLV� MXPODK� ELD\D� NHVHOXUXKDQ� �WRWDO� FRVW�� DJHQVL�
GDQ�SHQJJXQD�MDODQ�\DQJ�SDOLQJ�HILVLHQ�SDGD�SHUNHUVDQ�
NRPSRVLW�GDQ�SHUNHUDVDQ�OHQWXU�VHODPD�SHULRGH�DQDOLVLV�
\DQJ� VDPD� VHUWD� PHQHQWXNDQ� MHQLV� SHUNHUDVDQ� WHUEDLN�
EHUGDVDUNDQ� KDVLO� DQDOLVLV� /LIH� &\FOH� &RVW� GHQJDQ�
EDQWXDQ� VRIWZDUH� 5HDO&RVW� ����� 6HKLQJJD� SDGD�
DNKLUQ\D�DNDQ�WHUOLKDW�SHUEHGDDQ�HILVLHQVL�ELD\D�DQWDUD�
SHQJJXQDDQ� SHUNHUDVDQ� NRPSRVLW� GDQ� SHUNHUDVDQ�
OHQWXU�SDGD�UXDV�MDODQ�WHUVHEXW�� 

���3HQGHNDWDQ�/LIH�&\FOH�&RVW�$QDO\VLV 

6WXGL� WHQWDQJ� /&&$� PHPEHULNDQ� ZDZDVDQ� \DQJ�
EHUJXQD� WHQWDQJ� DOWHUQDWLYH� SHUNHUDVDQ� PDQD� \DQJ�
SDOLQJ� KHPDW� ELD\D�� +DVLO� GDUL� /&&$� DGDODK�
SHUEDQGLQJDQ� DOWHUQDWLI� SHUNHUDVDQ� MDODQ�� 7RWDO� ELD\D�
VLNOXV� KLGXS� \DQJ� WHUNDLW� GHQJDQ� SUR\HN� GLEDJL�
PHQMDGL�GXD�MHQLV�ELD\D�\DLWX�ELD\D�DJHQVL�DGDODK�ELD\D�
\DQJ� GLED\DU� SHQJHOROD� MDODQ� XQWXN� NRQVWUXNVL� DZDO�
GDQ� PDVD� GHSDQ� SHPHOLKDUDDQ� GDQ� UHKDELOLWDVL��
6HGDQJNDQ� ELD\D� SHQJJXQD� DGDODK� ELD\D� \DQJ� WHUNDLW�
GHQJDQ�SHQJHQGDUD�XPXP�XQWXN�SHUMDODQDQ� WDPEDKDQ�
ZDNWX� GDQ� ELD\D� RSHUDVL� NHQGDUDDQ� \DQJ� GLVHEDENDQ�
ROHK�SHQXQGDDQ� ODOX� OLQWDV� WHUNDLW�NRQVWUXNVL��0HQXUXW�
$UPDGD� �������� MLND� MDODQ� GLSHUEDLNL� DWDX� GLSHUOHEDU�
PDND�QLODL�NHUXJLDQ�DNLEDW�SHQXQGDDQ� ODOX� OLQWDV�DNDQ�
EHUXEDK� PHQMDGL� NHXQWXQJDQ� HNRQRPL� \DQJ� DNDQ�
GLGDSDW�ROHK�VHWLDS�LQGLYLGX��VHODLQ�LWX�MXJD�QLODL�VHOLVLK�
ELD\D� RSHUDVLRQDO� DNDQ� PHQMDGL� NHXQWXQJDQ� MXJD�
NDUHQD�ELD\D�\DQJ�KDUXV�GLNHOXDUNDQ�XQWXN�RSHUDVLRQDO�
NHQGDUDDQ�PHQMDGL�OHELK�KHPDW� 

/&&$�GLPXODL�GHQJDQ�SHPLOLKDQ�DOWHUQDWLI�SHUNHUDVDQ�
\DQJ� DNDQ� PHQFDSDL� KDO� \DQJ� VDPD� WXMXDQ� NLQHUMD�
XQWXN� VXDWX� SUR\HN�� 0LVDOQ\D�� SHUEDQGLQJDQ� GDSDW�
GLEXDW� DQWDUD� SHUNHUDVDQ� OHQWXU� YV�� SHUNHUDVDQ� NDNX��
DVSDO�FDPSXUDQ�SDQDV�EHUNDUHW��5+0$��YV��FDPSXUDQ�
SDQDV� NRQYHQVLRQDO� SHUNHUDVDQ� DVSDO� �+0$��� +0$�
PLOO-DQG-RYHUOD\�YV��+0$�RYHUOD\��GDQ�XPXU�UHQFDQD����
WDKXQ�YV�����WDKXQ��.HWLGDNSDVWLDQ�\DQJ�SDOLQJ�VLJQLILNDQ�
EHUDVDO� GDUL� SHQJDUXK� VWUXNWXU� MDODQ�� XQWXN� SHULRGH�
DQDOLVLV� ��� WDKXQ� YDULDVL� WHUVHEXW� GDSDW� PHQ\HEDENDQ�
NHWLGDNSDVWLDQ�\DQJ�VDQJDW�EHVDU� �<X�%LQ�GNN���������
'HQJDQ� GHPLNLDQ�� VHWLDS� DOWHUQDWLI� SHUNHUDVDQ� \DQJ�
GLSLOLK� KDUXV� PHUXSDNDQ� SHUNHUDVDQ� GHQJDQ� VWUXNWXU�
\DQJ�OD\DN�\DQJ�GDSDW�GLEDQJXQ�GDQ�KHPDW�ELD\D� 

7LQJNDW� GLVNRQWR� DGDODK� WLQJNDW� EXQJD� GLPDQD� ELD\D�
PDVD�GHSDQ�DNDQ�GLNRQYHUVL�SDGD�QLODL�VDDW�LQL��'HQJDQ�
NDWD� ODLQ�� LQL� DGDODK� SHUVHQWDVH� ELD\D� PDQIDDW� PDVD�
GHSDQ� GLUHGXNVL� PHQMDGL� QLODL� VHNDUDQJ� �VHRODK-RODK�
PDQIDDW� PDVD� GHSDQ� WHUMDGL� GL� KDUL� LQL��� 7LQJNDW�
GLVNRQWR� Q\DWD� �VHEDJDL� ODZDQ� GDUL� WLQJNDW� GLVNRQWR�
QRPLQDO��KDQ\D�PHQFHUPLQNDQ�QLODL�ZDNWX�VHEHQDUQ\D�
GDUL� XDQJ� WDQSD� PHPDVXNNDQ� WLQJNDW� LQIODVL� XPXP��
7DULI�GLVNRQ�Q\DWD�ELDVDQ\D�EHUNLVDU�GDUL����VDPSDL�����
0LU]DGHK� ������� PHQXQMXNNDQ� GDODP� SHQHOLWLDQQ\D��
EDKZD�WLQJNDW�GLVNRQWR�\DQJ�GLVDUDQNDQ�XQWXN�SHULRGH�
��� WDKXQ�DGDODK�������\DQJ�EHUDUWL�ELD\D�PDVD�GHSDQ�
SDGD� SHULRGH� LQL� DNDQ� OHELK� PDKDO� NDUHQD� DGDQ\D�
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GLVNRQ��PDND�PHQLQJNDWNDQ�NXDOLWDV�PDWHULDO� DJDU� MDODQ�
PHPLOLNL� NLQHUMD� OHELK� EDLN� DNDQ� VDQJDW� EHUPDQIDDW�
XQWXN�PHPLQLPDONDQ�ELD\D�GL�PDVD�PHQGDWDQJ� 

3HULRGH� DQDOLVLV� DGDODK� SHULRGH� ZDNWX� GL� PDQD� ELD\D�
DZDO� GDQ� ELD\D� \DQJ� DNDQ� GDWDQJ� DOWHUQDWLI� SHUNHUDVDQ�
MDODQ� DNDQ� GLHYDOXDVL�� /&&$� PHQJDVXPVLNDQ� EDKZD�
SHUNHUDVDQ� MDODQ� DNDQ� GLSHOLKDUD� GHQJDQ� EDLN� GDQ�
GLUHKDELOLWDVL� XQWXN� ODOX� OLQWDV� \DQJ� GLSUR\HNVLNDQ�
VHODPD� SHULRGH� DQDOLVLV� WHUWHQWX�� 6HLULQJ� EHUWDPEDKQ\D�
XVLD� MDODQ�� NRQGLVLQ\D� VHFDUD� EHUWDKDS� DNDQ� PHPEXUXN�
NH� WLWLN� GL� PDQD� EHEHUDSD� MHQLV� SHPHOLKDUDDQ� DWDX�
UHKDELOLWDVL� SHUDZDWDQ� GLSHUOXNDQ�� -DGL�� VHWHODK�
NRQVWUXNVL� DZDO�� SHUDZDWDQ� \DQJ� ZDMDU� GDQ� VWUDWHJL�
UHKDELOLWDVL� �0	5�� KDUXV� GLWHWDSNDQ� XQWXN� SHULRGH�
DQDOLVLV�� *DPEDU� �� PHQXQMXNNDQ� KXEXQJDQ� WLSLNDO�
DQWDUD� NRQGLVL� SHUNHUDVDQ� GDQ� XPXU� SHUNHUDVDQ� VDDW�
VWUDWHJL� SHPHOLKDUDDQ� GDQ� UHKDELOLWDVL� \DQJ� WHSDW�
GLWHUDSNDQ�WHSDW�ZDNWX�� 

6HWHODK� DOWHUQDWLYH� GLLGHQWLILNDVL� GDQ� LQIRUPDVL�
GLNXPSXONDQ�� ODQJNDK� VHODQMXWQ\D� DGDODK� PHQHQWXNDQ�
MDGZDO� 0	5� SHUNHUDVDQ� MDODQ� XQWXN� VHWLDS� DOWHUQDWLI�
SHUNHUDVDQ�� 3HQHQWXDQ� VWUDWHJL� SHPHOLKDUDDQ� VDQJDW�
EHUSHQJDUXK� SDGD� ELD\D� VLNOXV� KLGXS� MDODQ� �5D\HQGUD��
�������-DGZDO�0	5�3HUNHUDVDQ�PHQJLGHQWLILNDVL�XUXWDQ�
GDQ� ZDNWX� NHJLDWDQ� PDVD� GHSDQ� \DQJ� GLSHUOXNDQ� XQWXN�
PHPHOLKDUD� GDQ� PHUHKDELOLWDVL� SHUNHUDVDQ� MDODQ� VHODPD�
SHULRGH� DQDOLVLV��)HUUHLUD� GDQ� -RDR� �������PHQXQMXNNDQ�
GDODP� SHQHOLWLDQQ\D�� EDKZD� ELD\D� 0	5� GDQ� QLODL� VLVD�
SHUNHUDVDQ� VHODOX� PHQXUXQ� VHLULQJ� GHQJDQ� NHQDLNDQ�
WLQJNDW�GLVNRQWR� 

6HMXPODK� WHNQLN� \DQJ� GLGDVDUNDQ� SDGD� NRQVHS� GLVNRQ�
VXGDK� WHUVHGLD�� )+:$� PHUHNRPHQGDVLNDQ� SHQGHNDWDQ�
3UHVHQW�9DOXH��39���\DQJ�PHPEDZD�ELD\D�DZDO�GDQ�PDVD�
GHSDQ� XQWXN� VDWX� WLWLN� ZDNWX� DWDX� ZDNWX� SHQJHOXDUDQ�
ELD\D�SHUWDPD��3HUVDPDDQ�XQWXN�XQWXN�39�DGDODK� 

 
 

���'DWD�GDQ�0HWRGH�3HQHOLWLDQ 

5XDV� MDODQ� \DQJ� PHQMDGL� GDHUDK� SHQHOLWLDQ�� PHUXSDNDQ�
MDODQ� WRO�-DJRUDZL��0D\RULWDV�NHQGDUDDQ�–�NHQGDUDDQ�\DQJ�
OHZDW�PHUXSDNDQ�NHQGDUDDQ�–�NHQGDUDDQ�GHQJDQ�PXDWDQ�
WRQDVH� \DQJ� ULQJDQ� VDPSDL� EHUDW�� \DQJ� WHUGLUL� GDUL�
DQJNXWDQ� EDUDQJ� GDQ� DQJNXWDQ�PDQXVLD� GHQJDQ� NRQGLVL�
ODOX�OLQWDV�\DQJ�FXNXS�UDPDL��'HQJDQ�YROXPH�ODOX�OLQWDV�
\DQJ� WHUXV� PHQLQJNDW�� PDND� SHUOX� GLSHUKLWXQJNDQ�

GDPSDNQ\D�GLPDVD� \DQJ� DNDQ�GDWDQJ� WHUXWDPD� WHQWDQJ�
NLQHUMD�MDODQ�WHUVHEXW�XQWXN�PHOD\DQL�ODOX�OLQWDV� 

3HQHOLWLDQ� LQL� PHQJJXQDNDQ� GDWD� VHNXQGHU� EHUXSD�
YROXPH� ODOX� OLQWDV� SDGD� WDKXQ� ����� GDQ� ����� \DQJ�
GLSHUROHK�GDUL�37��-DVDPDUJD�3HUVHUR��'DWD�LQL�PHOLSXWL�
YROXPH�ODOX�OLQWDV�GL�WLDS�JHUEDQJ�WRO�GHQJDQ�ODOX�OLQWDV�
WHUWLQJJL� \DLWX� SDGD� EXODQ� 2NWREHU� –� 'HVHPEHU� �����
GDQ�EXODQ�-DQXDUL�–�)HEUXDUL�������%XODQ-EXODQ�WHUVHEXW�
PHUXSDNDQ�EXODQ�\DQJ�EHUWHSDWDQ�GHQJDQ�OLEXU�VHNRODK�
GDQ� DNKLU� WDKXQ� VHKLQJJD� ODOX� OLQWDV� WHUWLQJJL� WHUMDGL�
SDGD� EXODQ� WHUVHEXW�� 3HUKLWXQJDQ� QLODL� SUR\HNVL� /+5�
GLWDKXQ-WDKXQ� EHULNXWQ\D� GLODNXNDQ� GHQJDQ�
PHPSUR\HNVLNDQ� QLODL� /+5� WHUVHEXW� NHGDODP� $QDOLVD�
/+5�5HQFDQD� 

$QDOLVLV� SUHGLNVL� ,5,� SDGD� SHUNHUDVDQ� OHQWXU� GDQ�
NRPSRVLW� GLODNXNDQ� GHQJDQ� PHQJJXQDNDQ� PHWRGH�
+'0-��� +DVLO� GDQ� NXDOLWDV� SUHGLNVL� WHUJDQWXQJ� SDGD�
NXDOLWDV� GDWD� \DQJ� GL� LQSXW� �JDUEDJH� LQ-JDUEDJH� RXW���
PDND� ELVD� GLDQJJDS� EDKZD� SDUD� GHFLVLRQ�PDNHU� GDSDW�
PHQJJXQDNDQ� PHWRGH� \DQJ� EHUEHGD� SDGD� IDVH� VLNOXV�
KLGXS� \DQJ� EHUEHGD� �:�EEHQKRUVW�� ������� 3HQGHNDWDQ�
+'0-�� GDSDW� PHPSUHGLNVL� NRQGLVL� SHUNHUDVDQ� MDODQ�
GLWDKXQ-WDKXQ� EHULNXWQ\D� GHQJDQ� UDWD-UDWD� SURVHQWDVH�
SHQ\LPSDQJDQ� �HUURU�� NXUDQJ� GDUL� ��� �+XWDXUXN��
������� $QDOLVD� GLPXODL� GHQJDQ� PHODNXNDQ� DQDOLVD�
GLVWULEXVL� FXUDK� KXMDQ� \DQJ� WHUMDGL� GL� VHNLWDU� GDHUDK�
-DJRUDZL� EHUGDVDUNDQ� ODSRUDQ� SHQJXNXUDQ� FXUDK� KXMDQ�
SDGD�SRV�SHQDNDU�KXMDQ��'DWD�WLQJNDW�FXUDK�KXMDQ�\DQJ�
GLJXQDNDQ�XQWXN�DQDOLVD�GLSHUROHK�GDUL�VWDVLXQ�SHQDNDU�
KXMDQ�)DNXOWDV�7HNQLN�8QLYHUVLWDV� ,QGRQHVLD��&LELQRQJ�
GDQ� &DZDQJ�� 6HODQMXWQ\D�� DQDOLVD� GLODQMXWNDQ� GHQJDQ�
DQDOLVD� GDWD� 6WUXFWXUDO� 1XPEHU� �61�� GDQ� 6WUXFWXUDO�
1XPEHU� &DSDFLW\� �61&��� $QDOLVD� 61� GDQ� 61&�
GLODNXNDQ�GHQJDQ�PHQJJXQDNDQ�GDWD�ODSLVDQ�SHUNHUDVDQ�
HNVLVWLQJ� -DODQ� 7RO� -DJRUDZL� \DQJ� EHUVXPEHU� GDUL� 37��
-DVDPDUJD�3HUVHUR�� 

7DKDS� WHUDNKLU� DGDODK� DQDOLVD� OLIH� F\FOH� FRVW� GHQJDQ�
EDQWXDQ�VRIWZDUH�5HDO&RVW������$QDOLVD�GLPXODL�GHQJDQ�
PHODNXNDQ�LQSXW�GHWDLO� LQIRUPDVL�MDODQ�KLQJJD�VNHQDULR�
SHPHOLKDUDDQ�\DQJ�DNDQ�GLODNXNDQ�SDGD����WDKXQ�\DQJ�
DNDQ�GDWDQJ��+DVLO� DNKLU� \DQJ�GLGDSDWNDQ�DGDODK�ELD\D�
DJHQVL� GDQ� ELD\D� SHQJJXQD� SDGD� PDVLQJ-PDVLQJ�
DOWHUQDWLI�SHUNHUDVDQ�\DQJ�DNDQ�PHQHQWXNDQ�SHUNHUDVDQ�
WHUEDLN� SDGD� ORNDVL� SHQHOLWLDQ�� 'LDJUDP� DOLU� PHWRGH�
SHQHOLWLDQ�GLWXQMXNNDQ�SDGD�*DPEDU��� 

���+DVLO�GDQ�3HPEDKDVDQ 

3HUKLWXQJDQ� QLODL� SUR\HNVL� /+5� GLWDKXQ� \DQJ� DNDQ�
GDWDQJ� GLODNXNDQ� EHUGDVDUNDQ� GDWD� SHUHQFDQDDQ� ODOX�
OLQWDV� GHQJDQ� PHQJJXQDNDQ� IDNWRU� QLODL� SHUWXPEXKDQ�
ODOX� OLQWDV� �L��� 'DODP� SHUHQFDQDDQ� SHUWXPEXKDQ� ODOX�
OLQWDV��QLODL�L�\DQJ�GLJXQDNDQ�GLGDSDW�GDUL�%XNX�0DQXDO�
3HUNHUDVDQ� -DODQ� 7DKXQ� ����� SDVDO� ���� WHUNDLW� DQDOLVLV�
YROXPH� ODOX� OLQWDV�� +DVLO� SHUKLWXQJDQ� SUR\HNVL� /+5�
UHQFDQD� GLDWDV� VHODQMXWQ\D� DNDQ� GLJXQDNDQ� XQWXN�
PHQHQWXNDQ� QLODL� DNXPXODVL� EHEDQ� VXPEX� ODOX� OLQWDV�
�&(6$/��� +DVLO� DQDOLVD� SUR\HNVL� /+5� UHQFDQD� GDSDW�
GLOLKDW�SDGD�7DEHO���� 

1LODL� &(6$/� GLKLWXQJ� EHUGDVDUNDQ� KDVLO� DQDOLVLV� GDUL�
GDWD� /+5�� 1LODL� &(6$/� WHUVHEXW� QDQWLQ\D� DNDQ�

*DPEDU����.RQGLVL�SHUNHUDVDQ�YV��WDKXQ��&DOWUDQV������� 

 

𝑃𝑉 = 𝐹
1

ሺ1 + 𝑖ሻ𝑛
 ��� 



�� Jurnal Teknik Sipil 

$QDOLVD�/LIH�&\FOH�&RVW�3HUNHUDVDQ�.RPSRVLW���� 

Diterima 14 Pebruari 2021, Direvisi 21 April 2022, Diterima untuk dipublikasikan 25 April 2022 

Copyright      2022 Diterbitkan oleh Jurnal Teknik Sipil ITB, ISSN 0853-2982, DOI: 10.5614/jts.2022.29.1.8 

GLJXQDNDQ� VHEDJDL� GDWD� LQSXW� SDGD� PHWRGH� +'0� ��
VHODLQ� LWX� GDSDW� MXJD� GLJXQDNDQ� VHEDJDL� VDODK� VDWX�
PDVXNDQ� XQWXN� PHQHQWXNDQ� WHEDO� ODSLV� WDPEDK�

SHUNHUDVDQ� �RYHUOD\�� VHEDJDL� VDODK� VDWX� XSD\D� GDODP�
SUHVHUYDVL� MDODQ� WRO��'DODP�SHQHOLWLDQ� LQL�� SHUKLWXQJDQ�
QLODL�&(6$/�\DLWX�SHUKLWXQJDQ�&(6$/�%LQD�0DUJD� 

*DPEDU����'LDJUDP�DOLU�SHQHOLWLDQ 
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�+DVLO�SHUKLWXQJDQ�QLODL�&(6$/�WHUVHEXW�NHPXGLDQ�DNDQ�
GLSUR\HNVLNDQ� SDGD� WDKXQ-WDKXQ� EHULNXWQ\D� XQWXN�
PHOLKDW� SHQLQJNDWDQ� EHEDQ� ODOX� OLQWDV� VHWLDS� WDKXQQ\D��
,VNDQGDU��������PHPEHULNDQ�QLODL�9')�EHUGDVDUNDQ�UDWD
-UDWD� DULWKPDWLN� WHUKDGDS� YROXPH� NHQGDUDDQ�� +DVLO�
SHUKLWXQJDQ�&(6$/�%LQD�0DUJD�SDGD�WDKXQ������GDSDW�
GLOLKDW�SDGD�7DEHO��� 

.HQGDUDDQ� GLJRORQJNDQ� EHUGDVDUNDQ� QLODL� 9')� GDQ�
(03�� 3LOLKDQ� SHUWDPD� GDODP� PHPEDJL� JRORQJDQ�
NHQGDUDDQ� GLWHWDSNDQ� EHUGDVDUNDQ� QLODL� (03�� ,VNDQGDU�
������� PHQJJRORQJNDQ� %XV� .HFLO� GDQ� %XV� %HVDU�
PHQMDGL� VDWX� JRORQJDQ�NDUHQD� VHFDUD�RSHUDVLRQDO� GDODP�
DOLUDQ� ODOX-OLQWDV� GL� MDODQ� EHEDV� KDPEDWDQ�� EXV� WHUVHEXW�
PHPLOLNL� NDUDNWHU� PDQRXYUHDELOLW\� \DQJ� UHODWLI� VDPD�
\DQJ�GLWXQMXNNDQ�GHQJDQ�QLODL�(03�\DQJ�EHUGHNDWDQ� 

.ODVLILNDVL� NHQGDUDDQ� EHUGDVDUNDQ� QLODL�9')�PHQJDFX�
SDGD�NODVLILNDVL�VHVXDL�DODW�WLPEDQJDQ�:HLJKW�,Q�0RWLRQ�
�:,0�� *ROGHQ� 5LYHU� VHUL� ���� GDQ� 86$� )HGHUDO�
+LJKZD\�$GPLQLVWUDWLRQ� �)+:$��VHKLQJJD�GLGDSDWNDQ�
QLODL� 9')� UDWD-UDWD� GHQJDQ� DUDK� PHQXMX� -DNDUWD� GDQ�
DUDK� GDUL� -DNDUWD�� ,VNDQGDU� ������� PHQ\HGHUKDQDNDQ�
SHQJJRORQJDQ�PHQMDGL���JRORQJDQ�GHQJDQ�PHQJHORPSRNNDQ�
WUXN�EHUDW�VHVXDL�MXPODK�DV�Q\D��WDQSD�PHPDQGDQJ�MHQLV�
NHQGDUDDQQ\D�� DSDNDK� WUXN� JDQGHQJDQ�� DWDX� WUXN�
WHPSHODQ�GDQ�PHQJJDEXQJNDQ�WUXN�GHQJDQ�MXPODK�DV���
�� NH� GDODP� JRORQJDQ� 7UXN� �� $V�� 'HQJDQ� FDUD� \DQJ�
VDPD� GHQJDQ� SHUKLWXQJDQ� GLDWDV�� EHULNXW� GLWDPSLONDQ�
UHNDSLWXODVL� SHUKLWXQJDQ� QLODL� &(6$/� UHQFDQD� GDUL�
WDKXQ������VDPSDL�GHQJDQ�WDKXQ������� 

'HQJDQ�PHQJJXQDNDQ�0HWRGH�3RO\JRQ�7KHLVVHQ�PDND�
GDHUDK� SHQHOLWLDQ� PDVXN� NHGDODP� DUHD� SRO\JRQ�� 5DWD-
UDWD� FXUDK� KXMDQ� WDKXQDQ� GLVHNLWDU� ORNDVL� SHQHOLWLDQ�
DQWDUD���������PP�WDKXQ�–������PP�WDKXQ��'DWD�FXUDK�

1R 7DKXQ 

/DOX 
/LQWDV 

-HQLV�.HQGDUDDQ 

-XPODK 

6HGDQ��MLS��3LFN�8S�
7UXFN�.HFLO��GDQ�%XV 

7UXN�GHQJDQ���
*DQGDU 

7UXN�GHQJDQ���
*DQGDU 

7UXN�GHQJDQ���
*DQGDU 

7UXN�GHQJDQ���
*DQGDU 

*RO , ,, ,,, ,9 9 
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7DEHO����+DVLO�DQDOLVLV�SUR\HNVL�/+5�UHQFDQD 

7DEHO����3HUKLWXQJDQ�&(6$/�%LQD�0DUJD����� 

1R *RO .HQGDUDDQ L 9') 1 '' // +DUL 
/+5 (6$ 

���� ���� 

� , 6HGDQ��-LS��3LFN�8S� 
7UXN�.HFLO��GDQ�%XV ����� ������ ���� ��� ��� ��� ����������� ���������� 

� ,, %XV�%HVDU��7UXN 
GHQJDQ���*DQGDU ����� ������ ���� ��� ��� ��� ���������� ������������� 

� ,,, 7UXN�GHQJDQ���*DQGDU ����� ������ ���� ��� ��� ��� ���������� ������������� 

� ,9 7UXN�GHQJDQ���*DQGDU ����� ������ ���� ��� ��� ��� ��������� ������������� 

� 9 7UXN�GHQJDQ���*DQGDU ����� ������ ���� ��� ��� ��� ��������� ������������� 

                  &(6$/ ������������� 
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KXMDQ� WHUVHEXW� DNDQ� GLJXQDNDQ� XQWXN� PHQHQWXNDQ�
NRHILVLHQ�OLQJNXQJDQ�ORNDVL�SHQHOLWLDQ� 

'DWD� ODSLVDQ� SHUNHUDVDQ� HNVLVWLQJ� GLJXQDNDQ� XQWXN�
PHODNXNDQ� DQDOLVD� GDWD� 6WUXFWXUDO� 1XPEHU� �61�� GDQ�
6WUXFWXUDO�1XPEHU�&DSDFLW\� �61&���3HUNHUDVDQ� OHQWXU�
SDGD� -DODQ� 7RO� -DJRUDZL� WHUGLUL� GDUL� VXUIDFH� FRXUVH��
%DVH� FRXUVH� �$7%�� GDQ� 6XE� EDVH� FRXUVH�� 6XUIDFH�
FRXUVH�PHUXSDNDQ�ODSLVDQ�SHUPXNDDQ��ODSLV�DXV��\DQJ�
GLJXQDNDQ� SDGD� -DODQ� 7RO� -DJRUDZL� DGDODK� ODVWRQ�
GHQJDQ� WHEDO� ��� FP�� %DVH� FRXUVH� PHUXSDNDQ� ODSLV�
SRQGDVL� DWDV� SDGD� -DODQ� 7RO� -DJRUDZL� PHQJJXQDNDQ�
$VSKDOW� 7UHDWHG� %DVH� �$7%�� GHQJDQ� WHEDO� ��� FP��
3RQGDVL� SHUNHUDVDQ� $7%� WHUGLUL� GDUL� EHUEDJDL�
SHUEDQGLQJDQ� FDPSXUDQ� DVSDO� GDQ� DJUHJDW�� $7%�
EHUIXQJVL� XQWXN�PHQHUXVNDQ� EHEDQ�NH�EDJLDQ�SRQGDVL�
MDODQ��6XE�%DVH�FRXUVH�PHUXSDNDQ�ODSLV�SRQGDVL�EDZDK�
SDGD� -DODQ� 7RO� -DJRUDZL� PHQJJXQDNDQ� EDWX� SHFDK�
NHODV�%� �&%5� ����� GHQJDQ� WHEDO� ��� FP�� /DMXU� \DQJ�
GLJXQDNDQ� SDGD� SHUKLWXQJDQ� QLODL� 61&� SHUNHUDVDQ�
OHQWXU�DGDODK� ODMXU� �/��$��DUDK�-DNDUWD� -�%RJRU��+DVLO�
SHUKLWXQJDQ� XQWXN� QLODL� PDVLQJ-PDVLQJ� VHJPHQ� MDODQ�
GDSDW�GLOLKDW�SDGD�7DEHO���� 

3HUKLWXQJDQ� QLODL� 6WUXFWXUDO� QXPEHU� &DSDFLW\� �61&��
SDGD�SHUNHUDVDQ�OHQWXU�GLODNXNDQ�GHQJDQ�PHWRGH�+'0
-���������GLPDQD�QLODL�6WUXFWXUDO�1XPEHU�GLPRGLILNDVL�
GHQJDQ� DGDQ\D� SHQDPEDKDQ� 6WUXFWXUDO� 1XPEHU� GDUL�
VXE-JUDGH�� \DQJ� PHUXSDNDQ� IXQJVL� GDUL� &%5� VXE-
JUDGH�� %HULNXW� DGDODK� SHUVDPDDQ� 6WUXFWXUDO� 1XPEHU�
PRGLILHG��61&�� 

 
'LPDQD 

 

6HGDQJNDQ� SHUNHUDVDQ� NRPSRVLW� SDGD� -DODQ� 7RO�
-DJRUDZL� WHUGLUL� GDUL� ODSLV� SHUPXNDDQ� DVSDO�� ODSLV�
SHUNHUDVDQ� EHWRQ� GDQ� ODSLV� SRQGDVL�� /DSLVDQ�
SHUPXNDDQ� DVSDO� SDGD� SHUNHUDVDQ� NRPSRVLW� \DQJ�
GLJXQDNDQ� SDGD� -DODQ� 7RO� -DJRUDZL� DGDODK� ODVWRQ�
GHQJDQ�WHEDO����FP��/DSLV�SHUNHUDVDQ�EHWRQ�SDGD�-DODQ�
7RO�-DJRUDZL�PHQJJXQNDQ�EHWRQ�GHQJDQ� IF¶�����0SD�
GDQ� WHEDO� ��� FP�� /DSLV� SRQGDVL� SDGD� SHUNHUDVDQ�
NRPSRVLW� SDGD� -DODQ� 7RO� -DJRUDZL� -DJRUDZL�
PHQJJXQDNDQ�EDWX�SHFDK�NHODV�%��&%5������GHQJDQ�
WHEDO� ��� FP�� /DMXU� \DQJ� GLJXQDNDQ� SDGD� SHUKLWXQJDQ�
QLODL� 61&� SHUNHUDVDQ� NRPSRVLW� DGDODK� ODMXU� �/�� $��
DUDK� -DNDUWD� -� %RJRU�� +DVLO� SHUKLWXQJDQ� XQWXN� QLODL�
PDVLQJ-PDVLQJ�VHJPHQ�MDODQ�GDSDW�GLOLKDW�SDGD�7DEHO���� 

3HUKLWXQJDQ� QLODL� 6WUXFWXUDO� QXPEHU� &DSDFLW\� �61&��
SDGD�SHUNHUDVDQ�NRPSRVLW�PHQJDFX�SDGD�VHEXDK�VWXGL�
\DQJ� GLODNXNDQ� ROHK� 5LFKDUGVRQ� ������� \DQJ�
PHPEHULNDQ� SHUVDPDDQ� XPXP� \DQJ� GDSDW� GLJXQDNDQ�
XQWXN� PHQHQWXNDQ� PRGXOXV� �(F�� GDUL� EHUEDJDL� EDKDQ�
\DQJ� GLVHPHQ�� VHKLQJJD� GLGDSDWNDQODK� NRHILVLHQ�
ODSLVDQ� �D��� XQWXN� VWUXNWXU� NRPSRVLW�� %HULNXW� DGDODK�
SHUVDPDDQ� NRHILVLHQ� ODSLVDQ� �D��� XQWXN� VWUXNWXU�
NRPSRVLW�� 

 

GLPDQD 

       

.RQGLVL� ODMX� SHUNHPEDQJDQ� ,5,� GLJDPEDUNDQ� PHODOXL�
DQDOLVD� SUHGLNVL� NRQGLVL� SHUNHUDVDQ� MDODQ�� 3UR\HNVL�
NRQGLVL� SHUNHUDVDQ� MDODQ� GLSUHGLNVL� GHQJDQ�
PHQJJXQDNDQ� QLODL� (6$/�� &%5� GDQ� 61� VHEDJDL�
SDUDPHWHU� \DQJ� WHODK� GLDQDOLVD� VHEHOXPQ\D�� %HEHUDSD�
SDUDPHWHU�\DQJ�GLJXQDNDQ�XQWXN�PHPSUHGLNVL�ODKX�,5,�

7DEHO����+DVLO�SHUKLWXQJDQ�VWUXFWXUDO�QXPEHU�FDSDFLW\�SHUNHUDVDQ�OHQWXU 

1R 6HJPHQ��.P� 
67$ 

G���LQ� G���LQ� G���LQ� D� D� D� P 61& 
$ZDO $NKLU 

� &LOLOLWDQ�-�7DPDQ�0LQL ����� ����� ����� ����� ����� ��� ���� ���� ��� ����� 

� 7DPDQ�0LQL�-�-255 ����� ����� ����� ����� ����� ��� ���� ���� ��� ����� 

� -255�-�&LEXEXU ����� ������ ����� ����� ����� ��� ���� ���� ��� ����� 

� &LEXEXU�-�&LVDODN ������ ������ ����� ����� ����� ��� ���� ���� ��� ����� 

� &LVDODN�-�&LPDQJJLV ������ ������ ����� ����� ����� ��� ���� ���� ��� ����� 

� &LPDQJJLV�-�*XQXQJ�3XWUL ������ ������ ����� ����� ����� ��� ���� ���� ��� ����� 

7DEHO����+DVLO�SHUKLWXQJDQ�VWUXFWXUDO�QXPEHU�FDSDFLW\�SHUNHUDVDQ�NRPSRVLW 

1R 6HJPHQ��.P� 
67$ 

G���LQ� G���LQ� G���LQ� D� D� D� P 61& 
$ZDO $NKLU 

� &LOLOLWDQ�-�7DPDQ�0LQL ����� ����� ����� ������ ����� ��� ���� ���� ���� ����� 

� 7DPDQ�0LQL�-�-255 ����� ����� ����� ������ ����� ��� ���� ���� ���� ����� 

� -255�-�&LEXEXU ����� ������ ����� ������ ����� ��� ���� ���� ���� ����� 

� &LEXEXU�-�&LVDODN ������ ������ ����� ������ ����� ��� ���� ���� ���� ����� 

� &LVDODN�-�&LPDQJJLV ������ ������ ����� ������ ����� ��� ���� ���� ���� ����� 

� &LPDQJJLV�-�*XQXQJ�3XWUL ������ ������ ����� ������ ����� ��� ���� ���� ���� ����� 

𝑆𝑁𝐶 = 𝑆𝑁 + 𝑆𝑁𝑆𝐺 ��� 

𝑆𝑁𝑆𝐺 = 3,51ሺ𝑙𝑜𝑔10𝐶𝐵𝑅ሻ− 0,85ሺ𝑙𝑜𝑔10𝐶𝐵𝑅ሻ
2 − 1,43 ��� 

𝑎2 = −2,7170 + 0,49711 × 𝐿𝑜𝑔ሺ𝐸𝑐ሻ ��� 

𝐸𝑐 = −34,367 + 2006,8ሺ𝑞𝑢ሻ
0,7784  ��� 
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\DLWX� �� NRPSRQHQ� OLQJNXQJDQ�� OXEDQJ�� DOXU�� UHWDN� GDQ�
NHUXVDNDQ�VWUXFWXUDO��.HNDVDUDQ�SDGD�XPXPQ\D�GLKLWXQJ�
VHWLDS�DNKLU�WDKXQ�GHQJDQ�PHPSHUWLPEDQJNDQ�SHUXEDKDQ�
GDUL� NH� �� NRPSRQHQ� WHUVHEXW�� 6HEDJDL� FRQWRK� KDVLO�
UHNDSLWXODVL� SHUKLWXQJDQ� ,5,� SDGD� 67$� ������ –� ������
GHQJDQ�GDQ�WDQSD�SHQDQJDQDQ�SDGD�7DEHO���� 

%HUGDVDUNDQ� KDVLO� DQDOLVD� ZDUQD� KLMDX� PHQXQMXNNDQ�
EDKZD� MDODQ� GDODP� NHDGDDQ� VDQJDW� EDLN� VHKLQJJD�
SHQDQJDQDQ� \DQJ� GLODNXNDQ� DGDODK� SHPHOLKDUDDQ� UXWLQ��
:DUQD� ELUX� PHQXQMXNNDQ� EDKZD� MDODQ� GDODP� NRQGLVL�
EDLN� VHKLQJJD� SHQDQJDQDQ� \DQJ� GLSHUOXNDQ� DGDODK�
SHPHOLKDUDDQ�UXWLQ�NRQGLVL��:DUQD�RUDQJH�PHQXQMXNNDQ�
EDKZD�MDODQ�GDODP�NRQGLVL�VHGDQJ�VHKLQJJD�SHQDQJDQDQ�\DQJ�
GLEXWXKNDQ� DGDODK� SHPHOLKDUDDQ� EHUNDOD�� 6HGDQJNDQ�
ZDUQD� PHUDK� PHQXQMXNNDQ� EDKZD� MDODQ� GDODP� NRQGLVL�
VHGDQJ�WLGDN�PDQWDS�VHKLQJJD�GLSHUOXNDQ�UHNRQVWUXNVL�� 

3HPEDJLDQ� VHJPHQ� GDQ� NRPSRVLVL� SHUNHUDVDQ� GDODP�
SHUKLWXQJDQ� ,5,� XQWXN� SHUNHUDVDQ� OHQWXU� PHQJDFX� SDGD�
7DEHO� �� VHGDQJNDQ� SDGD� SHUNHUDVDQ� NRPSRVLW�PHQJDFX�
SDGD� 7DEHO� ��� 'DHUDK� \DQJ� GLDQDOLVD� QLODL� ,5,� –� Q\D�
GLPXODL�GDUL�67$�������–��������\DNQL�VHNLWDU������NP�
GDUL�WRWDO�SDQMDQJ����NP� 

3HUKLWXQJDQ� ELD\D� SHPHOLKDUDQ� GLODNXNDQ� XQWXN�
PHQJHWDKXL� MXPODK� ELD\D� \DQJ� KDUXV� GLNHOXDUNDQ� ROHK�
DJHQVL�XQWXN�PHODNXNDQ�SHQDQJDQDQ�MDODQ�VHVXDL�GHQJDQ�
VNHPD� \DQJ� WHODK� GLEXDW� EHUGDVDUNDQ� DQDOLVD� SUHGLNVL�
NRQGLVL� SHUNHUDVDQ�� %LD\D-ELD\D� WHUVHEXW� GLKLWXQJ�
EHUGDVDUNDQ� $QDOLVD� +DUJD� 6DWXDQ� -DODQ� 7RO� -DJRUDZL�
������ +DVLO� SHUKLWXQJDQ� XQWXN� PDVLQJ-PDVLQJ� ELD\D�
SHPHOLKDUDDQ�GDSDW�GLOLKDW�SDGD�7DEHO���� 

%LD\D� SHQJJXQD� DGDODK� ELD\D� \DQJ� WLGDN� ODQJVXQJ�
GLWDQJJXQJ� ROHK� SHQJHOROD� MDODQ�� %LD\D� LQL� DGDODK� \DQJ�
WHUNDLW� GHQJDQ� ZDNWX� SHUMDODQDQ� WDPEDKDQ� GDQ� ELD\D�

*DPEDU����,OXVWUDVL�,5,�VHEHOXP�GDQ�VHVXGDK�SHQDQJDQDQ�
SHUNHUDVDQ�OHQWXU 

*DPEDU����,OXVWUDVL�,5,�VHEHOXP�GDQ�VHVXGDK�SHQDQJDQDQ�
SHUNHUDVDQ�NRPSRVLW 

1R 7DKXQ &(6$/ 
,5,�3HUNHUDVDQ�/HQWXU ,5,�3HUNHUDVDQ�.RPSRVLW 

WDQSD�3HQDQJDQDQ GHQJDQ�3HQDQJDQDQ WDQSD�3HQDQJDQDQ GHQJDQ�3HQDQJDQDQ 

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

7DEHO����,OXVWUDVL�SHUKLWXQJDQ�,5,�GHQJDQ�GDQ�WDQSD�SHQDQJDQDQ 

RSHUDVL� NHQGDUDDQ� WHUNDLW� \DQJ� GLNHOXDUNDQ� ROHK�
SHQJJXQD�MDODQ�NDUHQD�SHQXQGDDQ�ODOX�OLQWDV�NRQVWUXNVL�
GDUL�DZDO�NRQVWUXNVL�GDQ�NHJLDWDQ�UHKDELOLWDVL�GL�PDVD�GHSDQ� 

%LD\D� \DQJ� GLNHOXDUNDQ� NHWLND� PHODNXNDQ� SHUMDODQDQ�
GDQ�ZDNWX�\DQJ�GLJXQDNDQ�NHWLND�PHQJDODPL� WXQGDDQ� ODOX�
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OLQWDV� VHUWD� PHQXQJJX� DQJNXWDQ� GLVHEXW� QLODL� ZDNWX�
SHUMDODQDQ�� 1LODL� N� PHUXSDNDQ� IDNWRU� NRUHNVL� \DQJ�
PDQD�'.,--DNDUWD� GDQ� VHNLWDUQ\D� GLDQJJDS� PHPSXQ\DL�
IDNWRU� NRUHNVL� ���� �,OKDP� GNN�� ������� $GDSXQ� XQWXN�
KDVLO� SHUKLWXQJDQ� QLODL� ZDNWX� SHUMDODQDQ� GLVDMLNDQ�
GDODP� 7DEHO� ��� GHQJDQ� WLQJNDW� VXNX� EXQJD� \DQJ�
GLJXQDNDQ�VHEHVDU��������EHUGDVDUNDQ�UDWD-UDWD�LQIODVL�
XPXP�WDKXQDQ�.RWD�-DNDUWD�DQWDUD�WDKXQ������-������� 

+DVLO� SHUKLWXQJDQ� QLODL� NRQVXPVL� NRPSRQHQ� %2.��
KDUJD�%2.�VHUWD�EHVDUQ\D�WRWDO�ELD\D�\DQJ�GLSHUOXNDQ�
XQWXN�PHOLQWDVL� 5XWH� DWDX� VHEDOLNQ\D� GLVDMLNDQ� GDODP�
7DEHO���GDQ�7DEHO���� 

7DKDS� WHUDNKLU� SDGD� SHQHOLWLDQ� LQL� DGDODK� PHQJLQSXW�
VHPXD� QLODL� \DQJ� VXGDK� GLDQDOLVD� NHGDODP� VRIWZDUH�
5HDO&RVW� ���� XQWXN� PHQGDSDWNDQ� QLODL� WRWDO� FRVW�
GLDQWDUD� GXD� DOWHUQDWLYH� SHUNHUDVDQ�� 'HQJDQ�
PHQJHWDKXL� WRWDO� FRVW� �MXPODK� DJHQF\� FRVW� GDQ� XVHU�

7DEHO����%LD\D�SHPHOLKDUDDQ�MDODQ�7RO�-DJRUDZL 

1R -HQLV�3HPHOLKDUDDQ 
)OH[LEOH�3DYHPHQW &RPSRVLWH�3DYHPHQW 

'HWDLO�3HQDQJDQDQ %LD\D��5S�.P� 'HWDLO�3HQDQJDQDQ %LD\D��5S�.P� 

� 3HPHOLKDUDDQ�5XWLQ 7HUPDVXN�GDODP�/LQJNXS�
2SH[ � 7HUPDVXN�GDODP�/LQJNXS�

2SH[ � 

� 3HPHOLKDUDDQ�5XWLQ�
.RQGLVL 

3DWFKLQJ 
������������� 

3DWFKLQJ 
������������� 

&UDFN�6HDOLQJ &UDFN�6HDOLQJ 

� 3HPHOLKDUDDQ� 
%HUNDOD 6FUDSSLQJ��)LOOLQJ��2YHUOD\ ��������������� 6FUDSSLQJ��)LOOLQJ��2YHUOD\ ��������������� 

� 5HNRQVWUXNVL 5HNRQVWUXNVL ���������������� 5HNRQVWUXNVL ���������������� 

7DEHO����3HUKLWXQJDQ�QLODL�ZDNWX��5S�.P� 

5HIHUHQVL *RO�, *RO�,,$ *RO�,,% 

1LODL�UHSUHVHQWDWLI��PD[��'.,��-DNDUWD ���� ����� ���� 

1LODL�UHSUHVHQWDWLI��PD[��37��-DVDPDUJD������-����� ����� ����� ����� 

7HUSLOLK ����� ����� ����� 

1LODL�N� �������'.,--DNDUWD� ����� ����� ����� 

1LODL�:DNWX�������,� �������� �������� �������� ������� 

7DEHO����1LODL�NRQVXPVL�NRPSRQHQ�%2. 

-HQLV�.HQGDUDDQ 
.RQVXPVL�.RPSRQHQ�%2.�7LGDN�7HWDS��5S�.P� 

%%0 2OL %DQ 6XNX�&DGDQJ 8SDK 'HSUHVLDVL %LD\D�
$VXUDQVL 

*RO�, ����������� ������ -����(-�� �����(-�� ����������� �����(-�� �����(-�� 

*RO�,,$ ����������� ����� -����(-�� �����(-�� ����������� �����(-�� �����(-�� 

*RO�,,% ����������� ������ �����(-�� �����(-�� ����������� �����(-�� �����(-�� 

7DEHO����5HNDSLWXODVL�%2. 

-HQLV�
.HQGDUDDQ 

.RQVXPVL�.RPSRQHQ�%2.�7LGDN�7HWDS��5S�.P� 
7RWDO -DUDN�

�.P� 
7RWDO�%LD\D�

�5S� %%0 2OL %DQ 6XNX�&DGDQJ 8SDK 'HSUHVLDVL %LD\D�$VXUDQVL 

*RO�, ���� ��� -����� ������� ���� �������� �������� ���� ��� ��� 

*RO�,,$ ���� ��� -����� ������� ����� ������� ������� ���� ��� ��� 

*RO�,,% ���� ��� ������ �������� ����� �������� �������� ����� ��� ���� 

FRVW��WHUHQGDK��GLKDUDSNDQ�GLNHWDKXL�ELD\D�\DQJ�SDOLQJ�
LGHDO�GDUL�VHJL�XVHU�FRVW�GDQ�DJHQF\�FRVW��+DVLO�DQDOLVD�
WRWDO� FRVW� PHQXQMXNNDQ� EDKZD� SHUNHUDVDQ� NRPSRVLW�
PHPSXQ\DL� WRWDO�FRVW� WHUHQGDK�GLEDQGLQJNDQ�SHUNHUDVDQ�
OHQWXU��7DEHO� ��� PHQXQMXNNDQ� KDVLO� RXWSXW� GDUL� KDVLO�
ELD\D�VLNOXV�KLGXS�GHWHUPLQLVWLN�5HDO&RVW������ 

/&&$� GHWHUPLQLVWLN� GDUL� ELD\D� DJHQVL� PHQJLNXWL�
SHGRPDQ� &DOWUDQV� ������� GDQ� DQDOLVLV� VHQVLWLYLWDV��
3HGRPDQ� LQL� PHQFDNXS� MDGZDO� NHUMD� \DQJ� WHODK�
GLWHWDSNDQ�XQWXN�SHUNHUDVDQ�OHQWXU�GDQ�NRPSRVLW�\DQJ�
GLDQDOLVLV��'HVDLQ�GLGDVDUNDQ�SDGD�-DODQ�7RO�-DJRUDZL�
GHQJDQ� ODOX� OLQWDV� KDULDQ� UDWD-UDWD� WDKXQDQ� �/+5��
�������� NHQGDUDDQ� SDGD� WDKXQ� ����� GDQ� ���� WUXN�
PHQJKDVLONDQ� VHNLWDU� ����������� (6$/� VHODPD� SHULRGH�
GHVDLQ� SHUNHUDVDQ� ��� WDKXQ�� 7HEDO� XQWXN� SHUNHUDVDQ�
OHQWXU� GDQ� NRPSRVLW� GLSHUROHK� GHQJDQ� PHQJJXQDNDQ�
GDWD�GHVDLQ�HNVLVWLQJ�-DODQ�7RO�-DJRUDZL� 
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7DEHO�����+DVLO�GHWHUPLQLVWLN�UHDO�FRVW���� 

7RWDO�&RVW 

  

$OWHUQDWLYH�� 
3HUNHUDVDQ�/HQWXU 

$OWHUQDWLYH�� 
3HUNHUDVDQ�.RPSRVLW 

$JHQF\�FRVW 8VHU�FRVW $JHQF\�FRVW 8VHU�FRVW 

3UHVHQW�9DOXH 5S�������������� 5S���������� 5S�������������� 5S���������� 

7RWDO�&RVW 5S����������������� 5S����������������� 

/RZHVW�7RWDO�&RVW $OWHUQDWLYH�� 

*DPEDU����3HUKLWXQJDQ�39�DOWHUQDWLI�SHUNHUDVDQ�SDGD 
&(6$/�GHVDLQ�EHUEHGD 

3HULRGH� DQDOLVLV� ��� WDKXQ� GLJXQDNDQ� VHSHUWL� \DQJ�
GLUHNRPHQGDVLNDQ�ROHK�0DQXDO�'HVDLQ�3HUNHUDVDQ�-DODQ�
WDKXQ� ������ +DUJD� VDWXDQ� EHUEDJDL� LWHP� GLSHUROHK� GDUL�
$QDOLVD� +DUJD� 6DWXDQ� -DODQ� 7RO� -DJRUDZL� WDKXQ� ������
1LODL� EHUDW� VDWXDQ� XQWXN� $&�� DJUHJDW�� GDQ� ODSLVDQ�
GUDLQDVH� WHWDS� WLGDN� EHUXEDK� XQWXN� SHUKLWXQJDQ�
YROXPHWULN��6HPXD�ELD\D�\DQJ�GLKLWXQJ�GLGDVDUNDQ�SDGD�
UXDV� MDODQ� VHSDQMDQJ� �� NP��0HWRGH� SUHVHQW� YDOXH� �39��
GLSLOLK� XQWXN� PHPEDQGLQJNDQ� NHGXD� DOWHUQDWLI�
SHUNHUDVDQ� \DQJ� EHUEHGD�� 7LQJNDW� GLVNRQWR� ���� VHSHUWL�
\DQJ�GLUHNRPHQGDVLNDQ�ROHK�&DOWUDQV�������� 

0HQXUXW�/&&$��DOWHUQDWLI�SHUNHUDVDQ�\DQJ�SDOLQJ�PXUDK�
DGDODK� SHUNHUDVDQ� NRPSRVLW�� )DNWRU� \DQJ� EHUNRQWULEXVL�
XQWXN� PHPEXDW� SHUNHUDVDQ� NRPSRVLW� PHQMDGL� DOWHUQDWLI�
\DQJ� SDOLQJ� PXUDK�� %LD\D� SHPHOLKDUDDQ� UXWLQ� NRQGLVL�
�SDWFKLQJ� 	� FUDFN� VHDOLQJ�� SDGD� SHUNHUDVDQ� NRPSRVLW�
DGDODK� 5S� ������������� SHU� NP�� VHGDQJNDQ� SDGD�
SHUNHUDVDQ� OHQWXU� ELD\DQ\D� PHQFDSDL� 5S� �������������
SHU� NP�� 3HQJKHPDWDQ� LQL� GLVHEDENDQ� ROHK� KDUJD� VDWXDQ�
SHUEDLNDQ� H[SDQWLRQ� MRLQW� DVSDO� �DVSKDOWLF� SOXJ� MRLQW��
OHELK� PXUDK� \DNQL� VHEHVDU� 5S� ������������� SHU� PHWHU��
VHGDQJNDQ� SDGD� SHUNHUDVDQ� OHQWXU� SHUEDLNDQ� DVSKDOWLF�
MRLQW�ILOOHU��VHDOHQW��PHQFDSDL�5S��������������SHU�PHWHU� 

7HUOHSDV�GDUL�SHUEHGDDQ�PHQFRORN�GDODP�ELD\D�39�\DQJ�
GLSHUROHK�� DGD�SHUWLPEDQJDQ�SHQWLQJ�PHQJHQDL� SHUNHUDVDQ�
NRPSRVLW�� +DVLO� LOXVWUDVL� SHUKLWXQJDQ� ,5,� GHQJDQ� GDQ�
WDQSD� SHQDQJDQDQ� SHUNHUDVDQ� NRPSRVLW� GDSDW� EHUWDKDQ�
���WDKXQ�WDQSD�UHNRQVWUXNVL�VHODPD�RSHUDVL�SHPHOLKDUDDQ�
GDQ�UHKDELOLWDVL�ULQJDQ�GLODNXNDQ��+DO�LQL�PHQ\LPSXONDQ�
EDKZD� PDWHULDO� SDGD� SHUNHUDVDQ� NRPSRVLW� EHUSHULODNX�
VHSHUWL�PDWHULDO�JUDQXODU�\DQJ�VDQJDW�EDLN� 

,QL� PHQXQMXNNDQ� EDKZD� UHNRQVWUXNVL� PXQJNLQ� WLGDN�
GLSHUOXNDQ�� SHPHOLKDUDDQ� UXWLQ� NRQGLVL� GDQ� SUHYHQWLI�
DNDQ� FXNXS�� 1DPXQ�� UHWDN� UHIOHNVL� PXQJNLQ� WHUMDGL��
0HQXUXW� )OLQWVFK� GNN� ������� GDODP� NDVXV� SHUNHUDVDQ�
NRPSRVLW� GHQJDQ� EDVLV� &5&3�� DVXPVL� UHWDN� UHIOHNVL�
GDSDW� GLEXDW� NDUHQD� KDQ\D� RSHUDVL� SHPHOLKDUDDQ�
IXQJVLRQDO� \DQJ�GLODNXNDQ�SDGD� ODSLVDQ�DVSDO� VHSDQMDQJ�
XPXU� OD\DQDQQ\D�� 6HODLQ� LWX�� SHUNHUDVDQ� WHUVHEXW�
PHPLOLNL� XPXU� \DQJ�SDQMDQJ�NDUHQD� ODSLVDQ�SHUPXNDDQ�
DVSDO� \DQJ� PHQMDJD� LQWHJULWDV� VWUXNWXU� GDVDU��
PHQXQMXNNDQ�EDKZD�UHNRQVWUXNVL�WLGDN�GLSHUOXNDQ� 

$QDOLVLV� VHQVLWLYLWDV� \DQJ� PHQJXML� SHQJDUXK� ODOX� OLQWDV�
SDGD� 39� ELD\D� DJHQVL� GLODNXNDQ� XQWXN� PHQ\HOLGLNL�
DSDNDK�VWUXNWXU�SHUNHUDVDQ�OHQWXU�GDQ�NRPSRVLW�PHQMDGL�
KHPDW�ELD\D�XQWXN�YROXPH�ODOX�OLQWDV�\DQJ�VDQJDW�WLQJJL��
(YDOXDVL� LQL� PHOLEDWNDQ� SHUKLWXQJDQ� ELD\D� DJHQVL� WRWDO�
SDGD�YROXPH� ODOX� OLQWDV� \DQJ�EHUEHGD��5HQWDQJ�&(6$/�
��������GDQ�����MXWD�VHODPD�XPXU�GHVDLQ� 

.XUYD� SHUWXPEXKDQ� ODOX� OLQWDV� GLEXDW� XQWXN� SHULRGH�
DQDOLVLV� /&&$� ��� WDKXQ� XQWXN� VHWLDS� NDVXV� /+5��
3HQLQJNDWDQ� &(6$/� GDSDW� GLVHEDENDQ� ROHK�
SHQLQJNDWDQ� YROXPH� ODOX� OLQWDV� DWDX� SHQLQJNDWDQ�
SHUVHQWDVH�WUXN��3HUKLWXQJDQ�SUHVHQW�YDOXH�XQWXN�VHPXD�
DOWHUQDWLI� GHQJDQ� PHQJJXQDNDQ� WLQJNDW� GLVNRQWR� ���
GLWDPSLONDQ�GDODP�EHQWXN�JUDILN�SDGD�*DPEDU���� 

'DSDW� GLDPDWL� EDKZD� NHWLND� &(6$/� PHQLQJNDW�� 39�
GDUL� SHUNHUDVDQ� OHQWXU� GDQ� NRSRVLW� MXJD� PHQLQJNDW��
3HUNHUDVDQ� NRPSRVLW� PHPLOLNL� SHQLQJNDWDQ� ELD\D� 39�
OHELK� UHQGDK��$QDOLVLV� VHQVLWLYLWDV�PHQXQMXNNDQ�EDKZD�
SHUNHUDVDQ� NRPSRVLW� PHPLOLNL� SRWHQVL� XQWXN�PHQJKHPDW�
ELD\D� DJHQVL� \DQJ� VLJQLILNDQ� NHWLND� GLSHUWLPEDQJNDQ�
XQWXN�MDODQ�WRO�EHUYROXPH�VDQJDW�WLQJJL� 

.HVLPSXODQ 

.HVLPSXODQ� \DQJ�GDSDW� GLDPELO� GDUL� KDVLO� SHPEDKDVDQ�
GDQ� DQDOLVD� SHUKLWXQJDQ� \DQJ� WHODK� GLODNXNDQ� VHEDJDL�
EHULNXW�� 

�� %HUGDVDUNDQ�SHQGHNDWDQ�WRWDO�OLIH�F\FOH�FRVW��DJHQF\�
FRVW� GDQ� XVHU� FRVW�� GDQ� SHQGHNDWDQ� QLODL� ,5,�
GLGDSDWNDQ� EDKZD� SHUNHUDVDQ� NRPSRVLW� GHQJDQ�
XPXU�UHQFDQD����WDKXQ�PHUXSDNDQ�DOWHUQDWLI�WHUEDLN�
XQWXN� GLWHUDSNDQ� SDGD� -DODQ� 7RO� -DJRUDZL�� NDUHQD�
PDPSX� PHQDKDQ� EHEDQ� ODOX� OLQWDV� UHQFDQD� GHQJDQ�
WRWDO�ELD\D�WHUHQGDK� 

�� 6LVWHP�SHUNHUDVDQ�NRPSRVLW�GDSDW�PHQMDGL�DOWHUQDWLI�
SHUNHUDVDQ� KHPDW� ELD\D� XQWXN� -DODQ� 7RO� -DJRUDZL�
NDUHQD�KDUJD�VDWXDQ�SHUEDLNDQ�H[SDQWLRQ�MRLQW�DVSDO�
�DVSKDOWLF� SOXJ� MRLQW�� SDGD� SHUNHUDVDQ� NRPSRVLW�
OHELK�PXUDK�GLEDQGLQJNDQ�SHUEDLNDQ�DVSKDOWLF� MRLQW�
ILOOHU� �VHDOHQW�� SDGD� SHUNHUDVDQ� OHQWXU�� 6HODLQ� LWX��
KDVLO� LOXVWUDVL� SHUKLWXQJDQ� ,5,� GHQJDQ� GDQ� WDQSD�
SHQDQJDQDQ�SHUNHUDVDQ�NRPSRVLW�GDSDW�EHUWDKDQ����
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WDKXQ� WDQSD� UHNRQVWUXNVL� VHODPD� RSHUDVL�
SHPHOLKDUDDQ�GDQ�UHKDELOLWDVL�ULQJDQ�GLODNXNDQ��+DO�
LQL�PHQ\LPSXONDQ�EDKZD�PDWHULDO�SDGD�SHUNHUDVDQ�
NRPSRVLW�EHUSHULODNX�VHSHUWL�PDWHULDO�JUDQXODU�\DQJ�
VDQJDW�EDLN� 

�� 3HQLQJNDWDQ� 3UHVHQW� 9DOXH� SHUNHUDVDQ� NRPSRVLW�
OHELK� UHQGDK� GLEDQGLQJNDQ� SHUNHUDVDQ� OHQWXU� SDGD�
DQDOLVLV� VHQVLWLYLWDV� PHQXQMXNNDQ� EDKZD� SHUNHUDVDQ�
NRPSRVLW�PHPLOLNL�SRWHQVL�XQWXN�PHQJKHPDW�ELD\D�
DJHQVL� \DQJ� VLJQLILNDQ� NHWLND� GLSHUWLPEDQJNDQ�
XQWXN�MDODQ�WRO�EHUYROXPH�VDQJDW�WLQJJL� 

�� -DGZDO� SHPHOLKDUDDQ� WLDS� WDKXQ� \DQJ� GLKLWXQJ�
EHUGDVDUNDQ�0HWRGH�+'0�� SHUNHUDVDQ� OHQWXU� GDQ�
NRPSRVLW� \DQJ� GLDQDOLVLV� GLWHQWXNDQ� EHUGDVDUNDQ�
WLQMDXDQ�OLWHUDWXU��GDQ�SHQHUDSDQQ\D�SDGD�-DODQ�7RO�
-DJRUDZL�KDUXV�GLYHULILNDVL� 

'DIWDU�3XVWDND 
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3DOHPEDQJ�–�%HWXQJ�.DE��%DQ\XDVLQ�7HUKDGDS�
1LODL�.HUXJLDQ�$NLEDW�.HPDFHWDQ��-XUQDO�7HNQLN�
6LSLO�GDQ�/LQJNXQJDQ��9RO����1R�������-���� 

&DOWUDQV��� ������ /LIH� F\FOH� FRVW� $QDO\VLV� 3URFHGXUHV�
0DQXDO�� 6WDWH� RI� &DOLIRUQLD� 'HSDUWHPHQW� RI�
7UDQVSRUWDWLRQ� 'LYLVLRQ� RI� 0DLQWHQDQFH�
3DYHPHQW�3URJUDP� 

'HPRV�� *�� 3��� ������ /LIH� F\FOH� FRVW� $QDO\VLV� $QG�
'LVFRXQW�5DWH�2Q�3DYHPHQW�)RU�7KH�&RORUDGR�
'HSDUWHPHQW� RI� 7WUDQVSRUWDWLRQ�� &RORUDGR�
'HSDUWHPHQW�RI�7UDQVSRUWDWLRQ� 

)HUUHLUD�� $� GDQ� -RDR� 6��� ������ /&&$� 6\VWHP� )RU�
3DYHPHQW�0DQDJHPHQW���6HQVLWLYLW\�$QDO\VLV�WR�
WKH� 'LVFRXQW� 5DWH�� �WK� ,QWHUQDWLRQDO� &RQJUHVV��
6XVWDLQDELOLW\� RI� 5RDG� ,QIUDVWUXFWXUH�� 5RPD��
,WDOLD��2NWREHU���-����SDSHU�1R����� 

)OLQWVFK�� *�� :��� GNN�� ������ &RPSRVLWH� 3DYHPHQW�
6\VWHP� �� 6\QWKHVLV� RI�'HVLJQ�DQG�&RQVWUXFWLRQ�
3UDFWLFHV�� 9LUJLQLD� 7UDQVSRUWDWLRQ� 5HVHDUFK�
&RXQFLO� 

+DUGL\DWPR�� +�� &��� ������ 3HPHOLKDUDDQ� -DODQ� 5D\D��
*DGMDK�0DGD�8QLYHUVLW\�3UHVV� 

+XWDXUXN�� $�� *��� ������ $QDOLVLV� 3UHGLNVL� .RQGLVL�
3HUNHUDVDQ� -DODQ� 0HQJJXQDNDQ� 3HQGHNDWDQ�
+'0-�� XQWXN� 3HQDQJDQDQ� -DODQ�� 06� 7KHVLV��
,QGRQHVLD�� ,QVWLWXW� 7HNQRORJL� 6HSXOXK�
1RSHPEHU�DW�6XUDED\D� 

,OKDP��� GNN�� ������$QDOLVLV�.HOD\DNDQ�(NRQRPL�SDGD�
3HPEDQJXQDQ�-DODQ�3UDMD���–�.DOL�.DGLD�.RWD�
.HQGDUL��6HPLQDU�1DVLRQDO� 7HNQRORJL� 7HUDSDQ�
,QRYDVL� GDQ� 5HND\DVD�� 3URJUDP� 3HQGLGLNDQ�
9RNDVL� 8QLYHUVLWDV� +DOX� 2OHR�� .HQGDUL��
6XODZHVL� 7HQJJDUD�� ,QGRQHVLD��� 'HVHPEHU� ���
SDSHU�1R���� 

,VNDQGDU��+���������.DMLDQ�3HQ\HVXDLDQ�*RORQJDQ�GDQ�
7DULI� 7RO� GHQJDQ� 0HPSHUWLPEDQJNDQ�

3HQJUXVDNDQ� 3HUNHUDVDQ� -DODQ� ROHK� .HQGDUDDQ�
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���1R������-��� 

0'3�������0DQXDO�'HVDLQ�3HUNHUDVDQ� 

0LU]DGHK��,���GNN��������/LIH�F\FOH�FRVW�$QDO\VLV�EDVHG�
RQ�WKH�IXQGDPHQWDO�FRVW�FRQWULEXWRUV�IRU�DVSKDOW�
SDYHPHQWV�� 6WUXFWXUH� DQG� ,QIUDVWUXFWXUH�
(QJLQHHULQJ��9RO������1R����������-����� 

5DFKPD\DWL�� '��� ������ .DMLDQ� 3HUEDQGLQJDQ� %LD\D�
6LNOXV� +LGXS� 3HUNHUDVDQ�.DNX� GDQ� 3HUNHUDVDQ�
/HQWXU��-XUQDO�-DODQ--HPEDWDQ��9ROXPH����1R��
�����-���� 

5D\HQGUD��� ������ $QDOLVLV� $OWHUQDWLI� 3HPLOLKDQ� %LD\D�
6LNOXV� +LGXS� SDGD� 0DVD� 3HPHOLKDUDDQ� 5XDV�
-DODQ� -DQWL� –� 3UDPEDQDQ� .0� �����-�������
7HNQLVLD��9ROXPH�;;,9��1R�������-��� 

5LFKDUGVRQ��'��1���������$$6+72�/D\HU�&RHIILFLHQWV�
IRU� &HPHQW-6WDELOL]HG� 6RLO� %DVHV�� -RXUQDO� RI�
0DWHULDOV�LQ�&LYLO�(QJLQHHULQJ�9RO����1R������-��� 

6PLWK��5��-���������'HILQLWLRQ�RI�&RPSRVLWH�3DYHPHQW�
6WUXFWXUHV��+LJKZD\�5HVHDUFK�5HFRUG��,VVXH�����
�-�� 

:LUDKDGLNXVXPDK�� 5�� '��� ������ 7DQWDQJDQ�
0DQDMHPHQ� $VHW� ,QIUDVWUXNWXU� 3XEOLN� \DQJ�
%HUNHODQMXWDQ��,QVWLWXW�7HNQRORJL�%DQGXQJ� 

:�EEHQKRUVW�� .�� /��� ������ /LIH� &\FOH� &RVWLQJ� IRU�
FRQVWUXFWLRQ� SURMHFWV�� /RQJ� UDQJH� SODQQLQJ��
9ROXPH�����,VVXH������-��� 

<X�� %LQ��� GNN�� ������ $Q� ,PSURYHG� 3DYHPHQW�
0LQWHQDQFH� 2SWLPD]LRQW� 0HWKRGRORJ\� ��
,QWHJUDWLQJ� /&$� DQG� /&&$�� 7UDQVSRUWDWLRQ�
5HDVHDUFK�3DUW�$��3ROLF\�DQG�3UDFWLFH��9ROXPH�
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