
�

%$%�,,

7,1-$8$1�3867$.$

,,���6$56�&R9��

%HUGDVDUNDQ� DQDOLVLV� ILORJHQHWLN�� 6$56� &R9��� WHUPDVXN� GDODP� RUGR�

1LGRYLUDOHV�� IDPLOL� &RURQDYLULGDH�� JHQXV� %HWDFRURQDYLUXV�� GDQ� VXEJHQXV�

6DUEHFRYLUXV �+HOP\�GNN�� �������6$56�&R9���PHUXSDNDQ�YLUXV�\DQJ�PHPLOLNL�

NHPLULSDQ� ���� LGHQWLWDV� XUXWDQ� JHQRP� GHQJDQ� 6$56�&R9� GDQ� ���� GHQJDQ�

0(56�&R9��'DUL� HPSDW� JHQ� VWUXNWXUDO�� 6$56�&R9���PHPLOLNL� ����NHPLULSDQ�

LGHQWLWDV�DVDP�DPLQR�GHQJDQ�6$56�&R9�NHFXDOL�XQWXN�JHQ�6��6HGDQJNDQ�VHEDJLDQ�

EHVDU� SURWHLQ� QRQ�VWUXNWXUDO� 6$56�&R9� PHPLOLNL� OHELK� GDUL� NHPLULSDQ� ����

LGHQWLWDV�XUXWDQ�DVDP�DPLQR�GHQJDQ�6$56�&R9��+X�GNN�� �������6HWHODK�NHVDPDDQ�

DQWDUD� 6$56�&R9��� GDQ� 6$56�&R9� GLWHPXNDQ�� HNVSHULPHQ� SHUPRGHODQ�

PROHNXOHU� XQWXN� PHQHPXNDQ� SRWHQVL� NDQGLGDW� WHUKDGDS� YLUXV� EDUX� LQL� EDQ\DN�

GLODNXNDQ� \DQJ� PHQJDUDK� SDGD� SHQJHPEDQJDQ� NDQGLGDW� REDW� %HEHUDSD� WDUJHW�

SRWHQVLDO XQWXN� GHVDLQ� REDW� DQWDUD� ODLQ� SURWHLQ� VSLNH�� VHOXEXQJ� SURWHLQ�� SURWHLQ�

PHPEUDQ�� SURWHDVH�� SURWHLQ� QXNOHRNDSVLG�� KHPDJJOXWLQLQ� HVWHUDVH�� GDQ� KHOLFDVH�

�&KHNH���������

6$56�&R9���� 6$56�&R9�� GDQ� 0(56�&R9� GDSDW� PHPDVXNL� VHO�

PHQJJXQDNDQ�MDOXU�DZDO�DWDX�MDOXU�DNKLU��WHUJDQWXQJ�SDGD�NHWHUVHGLDDQ�SURWHDVH�GDQ�

MHQLV�VHO��6HFDUD�XPXP��YLUXV�FRURQD�DNDQ�PHPDQIDDWNDQ�MDOXU�PHPEUDQ SODVPD�

GDODP�VHO�SDUX�SDUX�NDUHQD�WUDQVPHPEUDQH�VHULQH�SURWHDVHV �703566V� XPXPQ\D�

GLHNVSUHVLNDQ� GDODP� VHO� SDUX�SDUX� GDQ� MDOXU� HQGRVRPH� XQWXN� VHPXD� MHQLV� VHO�

ODLQQ\D��7DQJ�GNN�� �������9LUXV�FRURQD�LQL�PHPDVXNL�VHO�\DQJ�GLLQIHNVL�PHODOXL�



�

UHVHSWRU� � $QJLRWHQVLQ� &RQYHUWLQJ� (Q]\PH� �� �$&(��� GL� SHUPXNDDQ� VHO� NDUHQD�

PHPLOLNL�DILQLWDV�\DQJ�NXDW�EHUGDVDUNDQ�LQWHUDNVL�GDQ�DQDOLVLV�VWUXNWXU�NULVWDO� �/L�

GNN�� �������8QWXN� LOXVWUDVL� SHQJLNDWDQ� YLUXV� GHQJDQ� UHVHSWRU�$&(��GDQ�SURVHV�

PDVXNQ\D�YLUXV�NH�GDODP�VHO�GDSDW�GLOLKDW�SDGD�*DPEDU�,,���

*DPEDU�,,�� 6LNOXV�+LGXS�9LUXV�&RURQD �9¶NRYVNL�GNN��������

,,�����&K\PRWU\SVLQ�/LNH�3URWHDVH�

��&K\PRWU\SVLQ OLNH�SURWHDVH���&/�3URWHDVH�DWDX��&/SUR��DGDODK�SURWHDVH�

VLVWHLQ�\DQJ�PHQJKLGUROLVLV�SRO\SURWHLQ�YLUXV�SS�D�GDQ�SS�E�XQWXN�PHQJKDVLONDQ�

SURWHLQ�IXQJVLRQDO�VHODPD�UHSOLNDVL�YLUXV�FRURQD �-R�GNN�� �������.HVDPDDQ�XUXWDQ�

VHNXHQ��&/SUR�GDUL�6$56�&R9���GDQ�6$56�&R9�WHODK�WHUEXNWL�SDOLQJ�WLQJJL�\DLWX�

VHEHVDU������'DUL�����UHVLGX��KDQ\D����UHVLGX�\DQJ�EHUEHGD�\DLWX�7���9���$���6���

6���1���/���9���5���.���6���$���+����)���.����1���/����9���$����6���7����$�

GDQ�,����/� XQWXN�6$56�&R9�GDQ�6$56�&R9�� �&KHQ�GNN�� �������8UXWDQ�UHVLGX�

GDUL��&/SUR�6$56�&R9���GDSDW�GLOLKDW�SDGD�7DEHO�,,����
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7DEHO�,,���� 6HNXHQ��&/SUR�6$56�&R9���GHJDQ�3'%�,'� �/8� �-LQ�GNN��������

6HNXHQV��&/SUR�6$56�&R9����3'%�,'���/8��
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3DGD�VWUXNWXU��'��&/SUR�6$56�&R9����DVDP�DPLQR�1�WHUPLQDO���KLQJJD�

��PHPEHQWXN�MDUL�1�\DQJ�PHPDLQNDQ�SHUDQ�SHQWLQJ�GDODP�SHPEHQWXNDQ�VLWXV�DNWLI�

�&/SUR��6LWXV�SHQJLNDWDQ�VXEVWUDW�WHUOHWDN�GL�FHODK�DQWDUD�GRPDLQ�,�GDQ�,,��6HEXDK�

ORRS GDUL�UHVLGX�����KLQJJD�����EHUJDEXQJ�GHQJDQ�GRPDLQ�WHUPLQDO�1�GDQ�GRPDLQ�

,,,��\DQJ�MXJD�GLVHEXW�GRPDLQ�WHUPLQDO�&�GDQ�WHUGLUL�GDUL�NOXVWHU�DQWL�SDUDOHO�GDUL�

OLPD� Į�KHOLNV �7DKLU� XO� 4DPDU� GNN�� ������� 6WUXNWXU� �'� �&/SUR� 6$56�&R9��

GHQJDQ�3'%�,'���/8� �-LQ�GNN�������� NRQVLVWHQ�GHQJDQ�VWUXNWXU�NULVWDO�6$56�

&R9 �$QDQG GNN�������� \DQJ�GDSDW�GLOLKDW�SDGD�*DPEDU�,,���

�D� �E�

*DPEDU�,,�� 6WUXNWXU��'��&/SUR��D��6$56�&R9�� �-LQ�GNN�������� GDQ��E��
6$56�&R9 �$QDQG GNN��������
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�&/SUR EHUSHUDQ� SHQWLQJ GDODP� SURVHV� UHSOLNDVL� SDUWLNHO� YLUXV�� �&/SUR�

EHUDGD�GL�XMXQJ�GDQ PHQXQMXNNDQ�YDULDELOLWDV�WLQJJL��2OHK�NDUHQD LWX���&/SUR GDSDW�

PHQMDGL WDUJHW�SRWHQVLDO XQWXN�VNULQLQJ�SHQJKDPEDW�YLUXV�FRURQD��7DKLU�XO�4DPDU�

GNN�� ��������&/SUR WHODK�GLYDOLGDVL�VHEDJDL�WDUJHW�SRWHQVLDO�XQWXN�SHQJHPEDQJDQ�

REDW�6$56��0(56��GDQ�&RYLG�� NDUHQD�XUXWDQQ\D�\DQJ�VDQJDW�WHUNRQVHUYDVL�GDQ�

PHPLOLNL� VLIDW� IXQJVLRQDO� \DQJ� SHQWLQJ� �'RQJ� GNN�� ������ +DO� LQL� PHQMDGLNDQ�

HQ]LP�LQL�WDUJHW�LGHO�XQWXN�DJHQ�DQWLYLUXV�

,,���,QKLELWRU��&/�3URWHDVH

,,�����/RSLQDYLU

/RSLQDYLU� PHUXSDNDQ� VDODK� VDWX� REDW� DQWLUHWURYLUDO� \DQJ� PHQXQMXNNDQ�

NHHIHNWLIDQ� PHODZDQ� &RYLG���� /RSLQDYLU� \DQJ� EHUWLQGDN� PHODZDQ� YLUXV� �&/�

SURWHDVH��/RSLQDYLU�PHPLOLNL�NHPDPSXDQ�LQKLELVL�UHSOLNDVL��EXNDQ�VXSUHVL�MXPODK�

YLUXV��6XVLOR�GNN�� �������+RPRORJL�XUXWDQ�6$56�&R9���GHQJDQ�6$56�&R9��GDQ�

0(56�&R9�DGDODK�������GDQ������NHPXQJNLDQDQ�ORSLQDYLU�GLJXQDNDQ�VHEDJDL�

REDW� DQWLUHWURYLUDO� 6$56�&R9��� EHVDU �.LP� GNN�� ������� 3URVHV� GRFNLQJ� GDSDW�

GLJXQDNDQ�XQWXN�PHPEXDW�GHVDLQ�EHEHUDSD�REDW�DQWLUHWURYLUDO�\DQJ�PHQXQMXNNDQ�

NHHIHNWLIDQ� PHODZDQ� &RYLG���� WHUPDVXN� ORSLQDYLU� �&KHNH�� ������ 6WUXNWXU�

/RSLQDYLU�GDSDW�GLOLKDW�SDGD�*DPEDU�,,��
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*DPEDU�,,�� 6WUXNWXU�/RSLQDYLU

,,�����5LWRQDYLU

5LWRQDYLU� PHUXSDNDQ JRORQJDQ� SURWHDVH� LQKLELWRU� \DQJ� GLJXQDNDQ� XQWXN

WHUDSL�LQIHNVL�+,9��6HODLQ�LWX�ULWRQDYLU�MXJD�GDSDW�EHUSRWHQVL�GLJXQDNDQ�VHEDJDL REDW�

DQWLNDQNHU�PHODOXL�PHNDQLVPH� LQKLELVL�EHUEDJDL� MDOXU�SURWHLQ� \DQJ�PHQVWLPXODVL�

DSRSWRVLV�VHO�NDQNHU��PHQLQJNDWNDQ�VLVWHP LPXQ��VHUWD�PHQLQJNDWNDQ�NRQVHQWUDVL�

REDW� DQWLNDQNHU� ODLQQ\D� 6HMDN� PXQFXO� &RYLG���� ULWRQDYLU� PHQMDGL� VDODK� VDWX�

NDQGLGDW� REDW� \DQJ� HIHNWLI� PHQJLNDW� �&/SUR 6$56�&R9���� 5LWRQDYLU�

PHQXQMXNNDQ� MXPODK� NRQWDN� DWRP� GDQ� HILVLHQVL� SHQJLNDWDQ�� GDQ� MXPODK� UHVLGX�

SHQJLNDWDQ�NXQFL� \DQJ� WLQJJL�GHQJDQ�DNVHVLELOLWDV� DLU� \DQJ� OHELK� UHQGDK�GL� VLWXV�

DNWLI��&/SUR��+DO�LQL�\DQJ�PHQMDGLNDQ�ULWRQDYLU�GDSDW�GLJXQDNDQ�XQWXN�PHPHUDQJL�

&RYLG�� �1XWKR�GNN�� ������ 6WUXNWXU�ULWRQDYLU GDSDW�GLOLKDW�SDGD�*DPEDU�,,���

*DPEDU�,,�� 6WUXNWXU�5LWRQDYLU



��

,,�����1HOILQDYLU

1HOILQDYLU� DGDODK� SURWHDVH� LQKLELWRU� +,9�� VHEDJDL� EDJLDQ� GDUL� WHUDSL�

DQWLUHWURYLUDO� �$57�� 3DGD� 6$56�&R9���� QHOILQDYLU� VHFDUD� NXDW� PHQJKDPEDW�

SURVHV�UHSOLNDVL��.RQVHQWUDVL�HIHNWLI�XQWXN�SHQJKDPEDWDQ�����GDQ������(&���GDQ�

(&���� QHOILQDYLU� PDVLQJ�PDVLQJ� DGDODK� ����� �0� GDQ� ����� �0�� WHUHQGDK� GDUL�

VHPELODQ� SURWHDVH� LQKLELWRU� +,9�� �<DPDPRWR� GNN�� ������� 1HOILQDYLU� PHQMDGL�

SRHQVLDO�REDW�\DQJ�HIHNWLI�XQWXN�&RYLG�� NDUHQD�SHPEHQWXN�MDULQJDQ�LQWHUDNVL�\DQJ�

VHUXSD� GHQJDQ� \DQJ� GLMHODVNDQ� GDODP� NRPSOHNV� NULVWDORJUDIL� XQWXN� VHQ\DZD�

SHSWLGRPLPHWLN� NRYDOHQ� 1��� 6HODLQ� LWX� JXJXV� KLGURNVLO� 1HOILQDYLU� PHODNXNDQ�

LQWHUDNVL� LNDWDQ� KLGURJHQ� GHQJDQ� EDFNERQH NDUERQLO� *OX����� UHVLGX� NXQFL� \DQJ�

GLWHPXNDQ� XQWXN� PHQVWDELONDQ� VHEDJLDQ� EHVDU� IUDJPHQ� QRQ�NRYDOHQ� $NWLYLWDV�

SHQJKDPEDWDQ� ULQJDQ� QHOILQDYLU� WHUKDGDS� �&/SUR MXJD� PHQMDGLNDQ� QHOILQDYLU�

NDQGLGDW�REDW�\DQJ�HIHNWLI�XQWXN�PHQJKDPEDW�6$56�&R9�� �%ROFDWR�GNN�� �������

6WUXNWXU�QHOILQDYLU�GLVDMLNDQ�GDODP�*DPEDU�,,���

*DPEDU�,,�� 6WUXNWXU�1HOILQDYLU

,,�����6DTXLQDYLU

6DTXLQDYLU� DGDODK� SHQJKDPEDW� SURWHDVH� +,9��� GDQ� +,9��� \DQJ�

EHUSHULQJNDW� WLQJJL�GDODP�PRGHO� DNWLYLWDV�SHQJKDPEDWDQ� �&/SUR 6$56�&R9����



��

6LWXV�SHQJLNDWDQ�VDQJDW�KLGURILOLN�\DQJ�PHQ\HEDENDQ EDQ\DN�LQWHUDNVL�HOHNWURVWDWLV�

�<DQJ� GNN�� ������� 6DTXLQDYLU� PHQLQJNDWNDQ� DILQLWDV� XQWXN� GLPHU� 6$56�&R9��

6DTXLQDYLU�PHPLOLNL�DILQLWDV�\DQJ�OHELK�NXDW�XQWXN�NHGXD�VXEXQLW�0SUR�GDULSDGD�

\DQJ�GLWHQWXNDQ�VHFDUD�HNVSHULPHQWDO�XQWXN�SHQJKDPEDW�PLULS�SHSWLGD�1���\DQJ�

PHQXQMXNNDQ�HIHN�DQWLYLUXV�\DQJ�NXDW�GDODP�NLVDUDQ�NRQVHQWUDVL�PLNURPRODU�SDGD�

VHO� YHUR� \DQJ� WHULQIHNVL� YLUXV� 6$56�&R9���� 6HODLQ� LWX�� VDTXLQDYLU� GLNHWDKXL�

PHPLOLNL� DNWLYLWDV� SHQJKDPEDW� SURWHDVH� DQWLYLUXV� \DQJ�PHQMDGLNDQQ\D� NDQGLGDW�

REDW�NOLQLV�&RYLG�� �%HOOR�GNN�� ������ 6WUXNWXU� VDTXLQDYLU� WHUVDML�SDGD�*DPEDU�

,,���

*DPEDU�,,�� 6WUXNWXU�6DTXLQDYLU

,,�� ,QWHUDNVL�3URWHLQ�/LJDQ

,QWHUDNVL�SURWHLQ�OLJDQ PHUXSDNDQ�LQWHUDNVL�QRQ�NRYDOHQ�\DQJ GLSHQJDUXKL�

ROHK� EHEHUDSD� LQWHUDNVL� NLPLD�� VHSHUWL� LNDWDQ� KLGURJHQ�� LQWHUDNVL� YDQ� GHU�:DDOV��

VHUWD� LQWHUDNVL� KLGURIRELN�� ,NDWDQ� KLGURJHQ� PHUXSDNDQ� MHQLV� LQWHUDNVL� \DQJ�

PHOLEDWNDQ�WDULNDQ�GLSRO�GLSRO�DQWDUD�DWRP�SDUVLDO�SRVLWLI�KLGURJHQ�GDQ�DWRP�SDUVLDO�

QHJDWLI�GDUL�RNVLJHQ��QLWURJHQ��GDQ�IORXU�\DQJ�VDQJDQ�HOHNWURQHJWLI �$WNLQV�GDQ GH�

3DXOD�� ������ ,NDWDQ KLGURJHQ� WHUMDGL� SDOLQJ� NXDW NHWLND� PROHNXO� EHUDGD� GDODP�

RULHQWDVL� LQWHUDNVL�HOHNWURVWDWLV�\DQJ�PDNVLPXP��.HDGDDQ� LQL� WHUMDGL�NHWLND�DWRP�

KLGURJHQ�GDQ�GXD�DWRP�ODLQ�\DQJ�EHULNDWDQ�EHUDGD�VDODP�VDWX�JDULV��GLPDQD�DWRP�



��

DNVHSWRU EHUDGD� VHJDULV� GHQJDQ� LNDWDQ� NRYDOHQ� DQWDUD� DWRP� GRQRU� GDQ� DWRP� +�

�1HOVRQ� GDQ &R[�� ������ 3DUDPHWHU� \DQJ� GDSDW� GLJXQDNDQ� XQWXN� PHQJXNXU�

NHNXDWDQ� LNDWDQ� KLGURJHQ� \DLWX� SDQMDQJ� LNDWDQ� GDQ� HQHUJL� LQWHUDNVL� \DQJ�

GLWXQMXNNDQ�SDGD�7DEHO�,,���

7DEHO�,,��� .HNXDWDQ�LNDWDQ�KLGURJHQ�EHUGDVDUNDQ�SDQMDQJ�LNDWDQ�GDQ�HQHUJL
LQWHUDNVLQ\D �1HOVRQ�GDQ &R[�������

-HQLV�,NDWDQ�+LGURJHQ 3DQMDQJ�,NDWDQ��c� (QHUJL�,QWHUDNVL��N-�PRO�
.XDW ����± ��� �������± �������
6HGDQJ ����� ��� �������± ������
/HPDK ����� ��� �������

,QWHUDNVL� YDQ� GHU� :DDOV� DGDODK� LNDWDQ� \DQJ� WHUEHQWXN� NHWLND� GXD� DWRP�

PHQGHNDW�VDWX�VDPD�ODLQ�GDQ�PHPEHQWXN�JD\D�WDULN�\DQJ�OHPDK�GDQ�QRQ�VSHVLILN��

,QWHUNDVL� YDQ� GHHU� :DDOV� EHUJDQWXQJ� SDGD� MDUDN� DQWDUD� DWRP� DWDX� PROHNXO��

.HNXDWDQ�LQWHUDNVL�YDQ�GHU�:DDOV�DNDQ�EHUNXUDQJ�NHWLND�MDUDN�DWRP�DWDX�PROHNXO�

VHPDNLQ�MDXK��VHKLQJJD�LQWHUDNVL�LQL�KDQ\D�WHUEHQWXN�NHWLND�DWRP�DWRP�EHUGHNDWDQ��

(QHUJL�LQWHUDNVL�YDQ�GHU�:DDOV�VHNLWDU���NNDO�PRO��OHELK�OHPDK�GLEDQGLQJNDQ�LNDWDQ�

KLGURJHQ�\DQJ�PHPLOLNL�HQHUJL� DQWDUD�����NNDO�PRO�GDODP� ODUXWDQ�HQFHU �/RGLVK�

GNN���������

,QWHUDNVL� KLGURIRELN� EHUSHUDQ� SHQWLQJ� GDODP� SHQJLNDWDQ� SURWHLQ�OLJDQ��

6HEDJLDQ� EHVDU� VLWXV� SHQJLNDWDQ� OLJDQ� PHQJDQGXQJ� VHWLGDNQ\D� VDWX� ZLOD\DK�

KLGURIRELN� �QRQSRODU��� ,QWHUDNVL� KLGURIRELN� EHUSHUDQ� SHQWLQJ� GDODP� PHQMDJD�

SURWHLQ� VWDELO� GDQ� DNWLI� VHFDUD� ELRORJLV�� NDUHQ� PHPXQJNLQNDQ� SURWHLQ� XQWXN�

PHQJXUDQJL�SHUPXNDQQ\D�GDQ�PHQJXUDQJL�LQWHUDNVL�\DQJ�WLGDN�GLLQJNDQ�GHQJDQ�DLU�

�6DKX�GNN�� �����
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,QWHUDNVL� QRQ� NRYDOHQ� VDQJDW� EHUSHQJDUXK� WHUKDGDS� SURWHLQ�� \DLWX� XQWXN�

PHPSHUWDKDQNDQ� VWUXNWXU� WLJD� GLPHQVLQ\D�� 6HODLQ� LWX�� LQWHUDNVL� QRQ� NRYDOHQ�

EHUSHUDQ� SHQWLQJ� GDODP� SHQJLNDWDQ�PROHNXO� EHVDU� VHFDUD� VSHVLILN� WHWDSL� EHUVLIDW�

VHPHQWDUD�� ,QWHUDNVL� LQL�VDQJDW�SHQWLQJ�XQWXN�SHQHPXDQ�GDQ�SHQJHPEDQJDQ�REDW�

�6FKDOOH\��������

,,���3HUVDPDDQ�.LQHWLN�0LFKDHOLV�0HQWHQ

3HUVDPDDQ� 0LFKDHOLV� 0HQWHQ� PHUXSDNDQ� SHUVDPDDQ� \DQJ� PHQJDWXU�

NLQHWLND�HQ]LP�GDQ�GLWXOLV�VHEDJDL�EHULNXW��

஺ݎ ൌ
௩೘ೌೣ஼ಲ

௄೘ା஼ಲ
�,,���

'LPDQD� U$ PHUXSDNDQ� ODMX� UHDNVL� WHUKDGDS� UHDNWDQ�$��&$ DGDODK�NRQVHQWUDVL�$��

9PD[ DGDODK� ODMX� UHDNVL�PDNVLPXP��GDQ�.P PHUXSDNDQ�NRQVWDQWD�0LFKHOLV�� -LND�

UHNDVL�$�GLJDQWL�VHEDJDLQ�VXEVWUDW�GDQ�PHQJJDPEDUNDQ�SHUVDPDDQ�WHUVHEXW�GHQJDQ�

PHQJJXQDNDQ� VLPERO� GDODP� UHDNVL� ELRORJLV�� PDND� SHUVDPDDQQ\D� GDSDW� GLWXOLV�

VHEDJDL�EHULNXW�

ݒ ൌ
௩೘ೌೣௌ

௄೘ାௌ
�,,���

GLPDQD�Y�DGDODK�ODMX�UHDNVL�GDQ�6�DGDODK�NRQVHQWUDVL�VXEVWUDW �'RUDQ� �������

8UXWDQ�UHDNVL�SDOLQJ�VHGHUKDQD�\DQJ�PHQMHODVNDQ�VLIDW�NLQHWLN�GDUL�HQ]LP�

DGDODK��

GHQJDQ (�DGDODK�HQ]LP��6�PHUXSDNDQ�VXEWUDW��LQKLELWRU���3�DGDODK�SURGXN��GDQ�(6�

DGDODK�NRPSOHNV�VXEVWUDW�HQ]LP��LQKLELWRU�HQ]LP���6HSHUWL�\DQJ�GLKDUDSNDQ�GDODP�

UHDNVL�NDWDOLWLN� HQ]LP�GLSHUROHK�NHPEDOL�GL�DNKLU�UHDVL��3HQJLNDWDQ�VXEVWUDWD�DWDX�
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LQKLELWRU�GL�DZDO�GLDQJJDS�UHYHUVLEOH�GHQJDQ�NRQVWDQWD�ODMX�N��GDQ�NRQVWDQWD�UHDNVL�

EDOLN� N���� 'HNRPSRVLVL� NRPSOHNV� LQKLELWRU� HQ]LP� XQWXN� PHQJKDVLONDQ� SURGXN�

PHUXSDNDQ�UHDNVL�LUUHYHUVLEOH�GHQJDQ�NRQVWDQWD�ODMX�N���.� PHQGHILQLVLNDQ�MXPODK�

PROHNXO�LQKLELWRU�\DQJ�GLXEDK�PHQMDGL�SURGXN�SHU�VDWXDQ�ZDNWX�ROHK�HQ]LP�\DQJ�

MHQXK�GHQJDQ�LQKLELWRU �'RUDQ���������

.RQVWDQWD� 0LFKDHOLV� GLGHILQLVNDQ� VHEDJDL� NRQVHQWUDVL� LQKLELWRU� GLPDQD�

VHWHQJDK�GDUL�VLWXV DNWLI�HQ]LP�MHQXK�GHQJDQ�LQKLELWRU��.P�GLDQJJDS�VHEDJDL�XNXUDQ�

UHODWLYH�GDUL�DIILQLWDV�SHQJLNDWDQ�LQKLELWRU�DWDX�VWDELOLWDV�NRPSOHNV�HQ]LP�LQKLELWRU��

1LODL� .P� \DQJ� UHQGDK� PHQXQMXNNDQ� DILQLWDV� HQ]LP� \DQJ� NXDW� XQWXN� LQKLELWRU

�'RUDQ���������

,,�� 6WDELOLWDV�7HUPDO 3URWHLQ

6WDELOLWDV�WHUPDO�SURWHLQ�PHUXSDNDQ�NHWDKDQDQ�VXDWX�SURWHLQ�WHUKDGDS�HQHUJL�

WHUPDO� �WHPSHUDWXU� WLQJJL�� XQWXN� WHWDS� GDODP� IROGHG� VWDWH VHKLQJJD� WHWDS� GDSDW�

PHQMDODQNDQ� IXQJVLQ\D� �=KDQJ� GNN�� ������ )DNWRU� VSHVLILN� VWDELOLWDV� WHUPDO�

XPXPQ\D� PHOLSXWL� NRPSRVLVL� DVDP� DPLQR�� NHEHUDGDDQ� UHVLGX� SUROLQ�� DUHD�

KLGURIRELN� DWDX� KLGURILOLN�� SHQ\LVLSDQ� DWDX� SHQJDKSXVDQ�� MHPEDWDQ� GLVXOILGD��

SDVDQJDQ�LRQ��GDQ�LNDWDQ�KLGURJHQ��3HFKNRYD�GNN�� �������3URWHLQ�GDSDW PHQJDODPL�

XQIROGLQJ�NDUHQD�NHWLGDNVWDELODQ�NHDGDDQ�SURWHLQ�VHKLQJJD�HQHUJL�\DQJ�GLKDVLONDQ�

OHELK�WLQJJL�GDUL�IROGHG�VWDWH �+DWL��������

,,�� 0HNDQLND�0ROHNXO

0HWRGH� SHPRGHODQ� VWUXNWXU� WLJD� GLPHQVL�� LQWHUDNVL�� GDQ� UHDNVL� NLPLD� DGD�

WLJD�� \DLWX� NXDQWXP� PHNDQLN�� PHNDQLND� PROHNXODU�� GDP� NXDQWXP� PHNDQLN�

PHNDQLND� PROHFXODU� �.0�00��� 0HWRGH� PHNDQLND� PROHNXO� PHQJJXQDNDQ�



��

SHQGHNDWDQ� %RUQ�2SSHQKHLPHU�� \DLWX� EHUDW� LQWL� DWRP� PHOHELKL� HOHNWURQ� GDQ�

NHFHSDWDQQ\D� MDXK� OHELK� UHQGDK� GLEDQGLQJ� HOHNWRQ�� VHKLQJJD� HIHN� HOHNWURQ�

GLWLDGDNDQ��0HWRGH�LQL�KDQ\D�PDPSX�PHPRGHONDQ�VWUXNWXU��'�PROHNXO�EHVDU�GDQ�

LQWHUDNVLQ\D�� QDPXQ� WLGDN� GDSDW� PHPRGHONDQ� UHDNVL� \DQJ� WHUMDGL NDUHQD� HIHN�

HOHNWURQ�WLGDN�GLSHUKLWXQJNDQ��-HQVHQ��������

0HWRGH�PHNDQLND�PROHNXO�PHPLOLNL� HPSDW�NRPSRQHQ�XQWXN�SHUKLWXQJDQ�

HQHUJLQ\D��\DLWX�HQHUJL� LNDWDQ�DQWDU�DWRP��HQHUJL�VXGXW� LNDWDQ�DQWDU�DWRP� HQHUJL�

URWDVL� WRUVL�� GDQ� LQWHUDNVL� DQWDUD� DWRP�DWRP� \DQJ� WLGDN� EHULNDWDQ� \DQJ� PHOLSXWL�

LQWHUDNVL� HOHNWURVWDWLN� GDQ� YDQ� GHU�ZDDOV��.HHPSDW� NRPSRQHQ� WHUVHEXW�PHPLOLNL

JDPEDUDQ�VHEDJDL�EHULNXW�

*DPEDU�,,�� ,OXVWUDVL�EHQWXN�HQHUJL LNDWDQ�GDQ�QRQ�LNDWDQ��D��UHJDQJDQ���E��
WHNXNDQ���F��WRUVL��GDQ��G��QRQ�LNDWDQ��LQWHUDNVL�HOHNWURVWDWLN�GDQ�
YDQ�GHU�:DDOV�

8QWXN�SHUVDPDDQQ\D�GLWXQMXNNDQ�SDGD�SHUVDPDDQ�,,�� GDQ ,,��� VHEDJDL�EHULNXW�

�୲୭୲ୟ୪ ൌ �୰ୣ୥ୟ୬୥ୟ୬ ൅ �୲ୣ୩୳୩ୟ୬ ൅ �୲୭୰ୱ୧ ൅ �ୣ୪ୣ୩୲୰୭ୱ୲ୟ୲୧୩ ൅ �୴ୟ୬ ୢୣ୰୛ୟୟ୪ୱ �,,���
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3DGD� SHUVDPDDQ� ,,�� WHUGDSDW OLPD� SHUVDPDDQ�� \DLWX� SHUVDPDDQ� KXNXP�

KRRNH�XQWXN�SHUVDPDDQ�SHUVDPDDQ�UHJDQJDQ�LNDWDQ�GHQJDQ�NL�NRQVWDQWD��OL�DGDODK�

MDUDN� VHWHODK� UHJDQJDQ� LNDWDQ� GDQ� OR� DGDODK� MDUDN� LNDWDQ� VHEHOXP� PHUHJDQJ��

3HUVDPDDQ� NHGXD� MXJD�PHQJJXQDNDQ� SHUVDPDDQ� KXNXP�KRRNH� XQWXN� SHUXEDKDQ�

VXGXW�LNDWDQ�GHQJDQ�NL�NRQVWDQWDߠ��௜ PHUXSDNDQ�VXGXW�VHWHODK�EHQJNRNDQ�GDQߠ�଴

DGDODK� VXGXW� VHEHOXP� EHQJNRNDQ�� 3HUVDPDDQ� NHWLJD� PHQJJXQDNDQ� SHUVDPDDQ�

FRVLQH� VHULHV� H[SDQVLRQ�GHQJDQ�9Q� DGDODK� WLQJJL� EDUULHU� \DQJ�PHQDKDQ� SXWDUDQ�

WRUVL�� ߱ DGDODK� VXGXW� WRUVL� GDQ� Ȗ� DGDODK� IDNWRU� IDVD�� 3HUVDPDDQ� NHHPSDW�

PHQJJXQDNDQ�SHUVDPDDQ�/HQQDUG�-RQHV�XQWXN�PHQJJDPEDUNDQ�JD\D�WRODNDQ�YDQ�

GHU�:DDOV�GDQ�SHUVDPDDQ�FRORXPE�GHQJDQ�TL�DGDODK�PXDWDQ�SDUVLDO�GDQ�N�DGDODK�

NRQVWDQWD�FRXORPE �/HDFK���������

,,�����0ROHFXODU�'RFNLQJ

0ROHFXODU� GRFNLQJ�PHUXSDNDQ�PHWRGH� NRPSXWDVL� \DQJ� GLJXQDNDQ� XQWXN�

PHPRGHONDQ� LQWHUDNVL�GDQ�PHPSUHGLNDVL�SHQJLNDWDQ�QRQ�NRYDOHQ�PDNURPROHNXO�

�UHVHSWRU�� GDQ� PROHNXO� NHFLO� �OLJDQ� �0F&RQNH\� GNN�� ������� 3URVHV� GRFNLQJ�

PHOLEDWNDQ� GXD� ODQJNDK�� \DLWX� SUHGLNVL� NRQIRUPDVL� OLJDQ� VHUWD� SRVLVL� GDQ�

RULHQWDVLQ\D�GDODP�VLWXV�LNDWDQ��SRVH��GDQ�SHQLODLDQ�DILQLWDV�SHQJLNDWDQ��(ILVLHQVL�

GRFNLQJ� GDSDW� GLWLQJNDWNDQ� GHQJDQ�PHQJHWDKXL� ORNDVL� VLWXV� SHQJLNDWDQ� VHEHOXP�

SURVHV�GRFNLQJ�EHUODQJVXQJ��,QIURPDVL�PHQJHQDL�VLWXV�LNDWDQ�MXJD�GDSDW�GLJXQDNDQ�

XQWXN�PHPEDQGLQJNDQ�SURWHLQ�WDUJHW�GHQJDQ�OLJDQ�ODLQ �0HQJ�GNN������������

0HNDQLVPH� GRFNLQJ� SURWHLQ�OLJDQ� VDPD� GHQJDQ�PHNDQLVPH� NHUMD� HQ]LP��

\DLWX�ORFN�DQG�NH\��GLODSRUNDQ�ROHK�)LVFKHU��GLPDQD OLJDQ�\DQJ�FRFRN�XQWXN�UHVHSWRU�

DNDQ�EHUNHUMD�VHSHUWL�NXQFL�GDQ�JHPERN��7HRUL�DZDO� LQL�GLJXQDNDQ�XQWXN�SURWHLQ�



��

GDQ�OLJDQ�\DQJ�EHUVLIDW�ULJLG �0HQJ�GNN�� �������6DDW�LQL��WHRUL�GRFNLQJ�LQGXFH�ILW�

ROHK� .RVKODQG� PHQ\DWDNDQ� EDKZD� VLWXV� DNWLI� SURWHLQ� WHUXV� PHQHUXV� GLEHQWXN�

NHPEDOL�ROHK�LQWHUDNVL�GHQJDQ�OLJDQ��'DODP�WHRUL�LQL��SURWHLQ�GDQ�OLJDQ�WLGDN�ODJL�

EHUVLIDW� ULJLG�� WHWDSL� IOHNVLEHO� VHODPD� GRFNLQJ� EHUODQJVXQJ �+DPPHV�� �������

0HNDQLVPH�NHVHOXUXKDQ�GRFNLQJ�GDSDW�GLOLKDW�SDGD�*DPEDU�,,���

*DPEDU�,,�� ,OXVWUDVL�PHNDQLVPH�OLJDQ�GDQ�SURWHLQ�WDUJHW�VHFDUD�NHVHOXUXKDQ�
�5DNKVKDQL�GNN�� �����

0ROHFXODU�GRFNLQJ GLEDJL�PHQMDGL�GXD�WDKDS��\DLWX�VDPSOLQJ�GDQ�VFRULQJ��

7DKDS�VDPSOLQJ�GLJXQDNDQ�XQWXN�PHQFDUL�GDQ�PHQHQWXNDQ�SRVLVL�HQHUJL�WHUHQGDK�

GDUL�PROHNXO�WDUJHW��3DGD�WDKDS�LQL�DNDQ�GLNHWDKXL�SUHGLNDVL�NRQIRUPDVL�\DQJ�WHUMDGL�

NHWLND�OLJDQ�GDQ�SURWHLQ�WHUEHQWXN��6HGDQJNDQ�WDKDS�VFRULQJ�PHPLOLNL�GXD�IXQJVL��

\DLWX�PHPSHUKLWXQJNDQ�NHNXDWDQ�DILQLWDV�GDQ�PHQJDUDKNDQ�SURVHV�HNVSORUDVL�SRVH

OLJDQ�NH�SRVH GHQJDQ�DILQLWDV�\DQJ�OHELK�NXDW��0HQJ�GNN��������� 3RVH�SHQJLNDWDQ�

WHUEDLN�GLDQDOLVLV�GHQJDQ�PHPLOLK�HQHUJL�SHQJLNDWDQ�\DQJ�WHUHQGDK�GDQ�NRQVWDQWD�

LQKLELVL� �.L�� WHUHQGDK�\DQJ�GLKLWXQJ�PHQJJXQDNDQ�SHUVDPDDQ�GL�EDZDK� LQL� �'X��

�����

௣௥௘ௗ݅ܭ ൌ ሺ݈ܽ݅ݐ݊݁݊݋݌ݔ݁
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ሻ �,,���
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,,�����6LPXODVL�'LQDPLND�0ROHNXO

'LQDPLND� PROHNXO� DGDODK� SURVHGXU� \DQJ� PHQJJXQDNDQ� SULQVLS� ILVLND�

PHNDQLN�\DQJ�WLGDN�PHOLEDWNDQ�SHUJHUDNDQ�HOHFWURQ�GDODP�SHUKLWXQJDQQ\D��ILVLND�

NXDQWXP���0HWRGH�GLQDPLND�PROHNXO�PHPDQIDDWNDQ�GLQDPLND�VLVWHP�\DQJ�PHOHNDW�

XQWXN� SHQFDULDQ� PRGH� GHIRUPDVL� HQHUJL� UHQGDK� GDQ� GDSDW� GLJXQDNDQ� XQWXN�

SHQJDPELODQ�VDPSHO�UXDQJ�NRQIRUPDVL�GDUL�VLVWHP�WHUEDWDV�\DQJ�EHVDU� 3HQJJXQDDQ�

DODW� ELRLQIRUPDWLND� GDQ� PHWRGH� NRPSXWDVL� PHQ\HEDU� PHODOXL� VHPXD DVSHN�

SHQHPXDQ�REDW�GDQ�PHPEHQWXN�LQWL�GHVDLQ�REDW�EHUEDVLV�VWUXNWXU��*�GNN�� ������

6LPXODVL� GLQDPLND�PROHNXO� GLGDVDUNDQ� SDGD� KXNXN� NH���1HZWRQ� VHSHUWL�

SDGD�SHUVDPDDQ�,,���EHULNXW�

ܨ ൌ ݉Ǥ ܽ �,,���

'LPDQD�)�DGDODK�JD\D�\DQJ�GLWHQWXNDQ�ROHK�PDVVD��P��GDQ�SHUHFHSDWDQ��D���

(QHUJL�\DQJ�DGD�GLGLVWULEXVLNDQ�DQWDUD HQHUJL�SRWHQVLDO�GDQ�HQHUJL�NLQHWLN��VHKLQJJD�

PHQJKDVLONDQ�SHUVDPDDQ�,,���VHEDJDL�EHULNXW�

ఋమ௫೔

ఋ௧మ
ൌ

ிೣ
೔

௠೔
�,,���

3HUVDPDDQ�LQL�PHQMHODVNDQ�SHUJHUDNDQ�SDUWLNHO�GHQJDQ�PDVVD�PL��WHUKDGDS�

VDWX�NRRUGLQDW��[L��GHQJDQ�JD\D�VHEHVDU�)[L �/HDFK���������'DODP�VLPXODVL�GLQDPLND�

PROHNXO�� SHULODNX� VLVWHP� PROHNXO� EHUJDQWXQJ� ZDNWX� GLSHUROHK� GHQJDQ�

PHQJLQWHJUDVLNDQ� SHUVDPDDQ� 1HZWRQ� PHQJJXQDNDQ� QXPHULFDO� LQWHJUDWRUV GDQ�

SHUVDPDDQ�HQHUJL�SRWHQVLDO �0HOOHU���������/XDUDQ�GDUL�VLPXODVL�DGDODK�UDQJNDLDQ�

NRQIRUPDVL� \DQJ� GLVHEXW� WUD\HNWRUL�� 7UD\HNWRUL� PHUXSDNDQ� UDQJNDLDQ� NRRUGLQDW�



��

\DQJ� GLODOXL� ROHK� WLDS� DWRP� VHODPD� SURVHV� VLPXODVL�� 'DODP� PHWRGH� PROHFXODU�

'\QDPLFV �0'��� OLQWDVDQ� �NRQILJXUDVL� VHEDJDL� IXQJVL� ZDNWX�� VLVWHP� PROHNXOHU�

GLKDVLONDQ� ROHK� LQWHJUDVL� VLPXOWDQ� SHUVDPDDQ� JHUDN� 1HZWRQ� XQWXN� VHPXD� DWRP�

GDODP�VLVWHP��9DQ�*XQVWHUHQ�GDQ %HUHQGVHQ�������� .HVHOXUXDKDQ�SURVHV�VLPXODVL�

0'�GDSDW�GLOLKDW�SDGD�*DPEDU�,,���

*DPEDU�,,�� 'LDJUDP�DOLU�WDKDS�GLQDPLND�PROHNXO �6KDUPD�GNN��������

,,�����$QDOLVLV�+DVLO�6LPXODVL 0'

,,�������(QHUJL�3RWHQVLDO�

(QHUJL�SRWHQVLDO�PHUXSDNDQ�HQHUJL�LQWHUDNVL�LQWHUQDO�\DQJ�GLVHEXW�VHEDJDL�

HQHUJL� NRQIRUPDVL�� 3HUKLWXQJDQ WRWDO� HQHUJL PHOLEDWNDQ� HPSDW� NRPSRQHQ�� \DLWX�



��

HQHUJL� LNDWDQ� DQWDU� DWRP��HQHUJL� VXGXW� LNDWDQ� DQWDU�DWRP�� HQHUJL URWDVL� WRUVL��GDQ�

LQWHUDNVL� DQWDUD� DWRP�DWRP� \DQJ� WLGDN� EHULNDWDQ� \DQJ� PHOLSXWL� LQWHUDNVL�

HOHNWURVWDWLN� GDQ� YDQ� GHU� ZDDOV�� 3HUVDPDDQ� HQHUJL� SRWHQVLDO� WHUGDSDW� GDODP�

SHUVDPDDQ�,,���GDQ�,,�� GLDWDV �/HDFK��������

,,�������5RRW�0HDQ�6TXDUH�'HYLDWLRQ �506'�

5RRW�0HDQ�6TXDUH�'HYLDWLRQ� �506'��DWDX�DNDU�NXDGUDW� UDWD�UDWD�GHYLDVL�

PHUXSDNDQ�VXDWX�XNXUDQ�UDWD�UDWD�VLPSDQJDQ�SRVLVL�DWRP�VHODPD�ZDNWX�VLPXODVL�

\DQJ�GLEDQGLQJNDQ�WHUKDGDS�VDWX�VWUXNWXU��506'�MXJD�PHQJJDPEDUNDQ�NHPLULSDQ�

DQWDUD�GXD�VWUXNWXU�GDQ�GDSDW�GLJXQDNDQ�XQWXN�PHQJNDUDNWHULVDVL�NXDOLWDV�VLPXODVL�

ELRPROHNXOHU�� XQWXN� NRQIRUPDVL� FOXVWHU�� GDQ� VHEDJDL� NRRUGLQDW� UHDNVL� XQWXN�

SHUXEDKDQ� NRQIRUPDVL �3LWHUD�� ������� 3HUVDPDDQ� 506'� GDSDW� GLOLKDW� SDGD�

SHUVDPDDQ�GLEDZDK�LQL �.XIDUHYD�GDQ $EDJ\DQ��������

506'  �ට
σ ௠భሺ௥೔ି௥ೝ೐೑ሻ

మಿ
೔సభ

σ ௠೔
ಿ
೔సభ

�,,���

,,�������5DGLXV *LUDVL

5DGLXV JLUDVL� �5J��DGDODK� MDUDN�NXDGUDW� UDWD�UDWD� DNDU�GDUL�EHUEDJDL DWRP�

SURWHLQ�GDUL�VXPEX�URWDVL�\DQJ PHQJJDPEDUNDQ�NHNRPSDNDQ�VWUXNWXUDO��3HUXEDKDQ�

QLODL�5J�\DQJ�OHELK�EHVDU�GDSDW�WHUMDGL�NDUHQD�SHOLSDWDQ�DWDX�SHUXEDKDQ�NRQIRUPDVL�

VWUXNWXU� SURWHLQ�� VHGDQJNDQ� WLQJNDW� IOXNWXDVL� \DQJ� OHELK� UHQGDK� VHODPD� SHULRGH�

VLPXODVL� PHQXQMXNNDQ� NHNDNXDQ� GDQ� NHNRPSDNDQ� VWUXNWXU� \DQJ� OHELK� WLQJJL

�&KLNNHUXU�GNN�� �������5DGLXV�JLUDVL��5J��EHUWXMXDQ�XQWXN�PHQLODL�NHNRPSDNDQ�

SHUXEDKDQ� NRPSOHNV� SURWHLQ� OLJDQ�� 5DGLXV� JLUDVL� GLKLWXQJ� GHQJDQ� SHUVDPDDQ� GL�

EDZDK�LQL �$KPHG�GNN���������



��

ܴ݃ ൌ ට
σ ௠೔௥೔

మಿ
೔సభ

σ ௠೔
ಿ
೔సభ

�,,���

,,�������5RRW�0HDQ�6XDUH�)OXFWXDWLRQ �506)�

5RRW�0HDQ�6XDUH�)OXFWXDWLRQ��506)��DWDX�DNDU�NXDGUDW�UDWD�UDWD�IOXNWXDVL�

PHUXSDNDQ� VWDQGDU� GHYLDVL� \DQJ� PHQJJDPEDUNDQ� IOXNWXDVL� SRVLVL� DWRP� VHODPD�

VLPXODVL� GHQJDQ� PHPEDQGLQJNDQQ\D� WHUKDGDS� VXDWX� VWUXNWXU� �.X]PDQLF� GDQ

=DJURYLF���������506)�GLKLWXQJ�WHUKDGDS�PDVLQJ�PDVLQJ�UHVLGX�SHQ\XVXQ�SURWHLQ�

GHQJDQ� PHOLKDW� VHMDXK� PDQD� IOXNWXDVL� SHUJHUDNDQ� PDVLQJ�PDVLQJ� UHVLGX� DVDP�

DPLQR� \DQJ� PHPEHULNDQ� IOHNVLELOWDV� SURWHLQ �3LWHUD�� ������� 3HUVDPDDQ� 506)�

GLWXOLV�VHSHUWL�GL�EDZDK�LQL�

506)� �ට
ଵ

ேೞ
σ ԡݎറ௜௞ െ ௞ԡۄറݎۃ

ଶேೞ
௜ୀଵ �,,����

,,�������%LQGLQJ�)UHH�(QHUJ\

%LQGLQJ� IUHH� HQHUJ\ DWDX� ELQGLQJ� DIILQLW\� DGDODK� SHUXEDKDQ� HQHUJL� EHEDV�

\DQJ�WHUNDLW�GHQJDQ�SURVHV�SHQJLNDWDQ��3HQGHNDWDQ�0ROHFXODU�0HFKDQLFV�3RLVVRQ�

%ROW]PDQQ� 6XUIDFH� $UHD �003%6$�� WHODK� EDQ\DN� GLWHUDSNDQ� VHEDJDL� PHWRGH�

VLPXODVL� HQHUJL� EHEDV� \DQJ� HILVLHQ� XQWXN� PHPRGHONDQ� PROHNXO�� VHSHUWL� XQWXN�

LQWHUDNVL�SHQJLNDWDQ�SURWHLQ�OLJDQ��3HUVDPDDQ�PHWRGH�00�3%6$�GLWXOLV�VHEDJDL�

EHULNXW��:DQJ�GNN�� �������

οܾ݀݊݅ܩ ൌ οܩெெ ൅ οܩ௉஻ ൅ οܩௌ஺ି்οௌ �,,����

οܾ݀݊݅ܩ ൌ οݔ݈݁݌݉݋ܿܩሺ௠௜௡௜௠௜௭௘ௗሻ െ ሾο݈݀݊ܽ݃݅ܩሺ௠௜௡௜௠௜௭௘ௗሻ ൅

οݎ݋ݐ݌݁ܿ݁ݎܩሺ௠௜௡௜௠௜௭௘ௗሻሿ �,,����
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,,�� <$6$5$

%LRLQIRUPDWLND� VWUXNWXUDO� DGDODK�GLVLSOLQ� SHQHOLWLDQ� \DQJ�EHUWXMXDQ� XQWXN�

PHPLQGDKNDQ� HNVSHULPHQ� GXQLD� Q\DWD� NH� FRPSXWHU�� H[� YLYR� LQ� VLOLFXP�� GLPDQD�

KDUXV�GLODNXNDQ�GHQJDQ�FDUD�FHSDW��PXGDK��PXUDK��GDQ�WLGDN�PHPEXWXKNDQ�KHZDQ��

6DDW� LQL�� SHQGHNDWDQ� XPXP� \DQJ� GLODNXNDQ� DGDODK�PHQJKLWXQJ� HQHUJL� WHUHQGDK�

\DQJ� SDOLQJ� UHDOLVWLV� VDPD� VHSHUWL� GL� DODP�� 2OHK� NDUHQD LWX�� SHQJHPEDQJDQ�

<$6$5$�GLIRNXVNDQ�XQWXN PHQLQJNDWNDQ�IXQJVL�IXQJVL��\DQJ�GLVHEXW�MXJD�PHGDQ�

JD\D��XQWXN�PHQFDSDL�SUHGLNVL�\DQJ�OHELK�DNXUDW �.ULHJHU��������

<$6$5$�PHUXSDNDQ�SURJUDP�NRPSXWHU�\DQJ�GLJXQDNDQ�XQWXN�SHPRGHODQ�

PROHNXO�VHGHUKDQD�KLQJJD�NRPSOHNV��.ULHJHU�GDQ 9ULHQG���������<$6$5$�GDSDW�

GLMDODQNDQ� SDGD� /LQX[�� 0LFURVRIW� :LQGRZV�� GDQ� 0DF26�� 3URJUDP� <$6$5$�

WHUVHGLD� GDODP� HPSDW� SDNHW�� \DLWX� <$6$5$� 9LHZ�� <$6$5$� 0RGHO�� <$6$5$

'\QDPLFV�� GDQ� <$6$5$� 6WUXFWXUH�� <$6$5$� 9LHZ PHUXSDNDQ� YHUVL� SDOLQJ�

VHGHUKDQD�\DQJ�GLJXQDNDQ�XQWXN�JUDILN�GDQ�DQDOLVLV�PROHNXOHU��8QWXN�SHUPRGHODQ�

PROHNXO� GDQ� VLPXODVL� GLQDPLND�PROHNXO�� SDNHW�\DQJ�GLJXQDNDQ� DGDODK�<$6$5$�

0RGHO DWDX� <$6$5$� '\QDPLFV�� <$6$5$� 6WUXFWXUH GDSDW� GLJXQDNDQ� XQWXN�

SHUPRGHODQ� KRPRORJL� GDQ� PROHFXODU� GRFNLQJ�� <$6$5$� 6WUXFWXUH� PHUXSDNDQ�

SDNHW� \DQJ SDOLQJ� EDQ\DN� GLJXQDNDQ� XQWXN� PHQGDSDWNDQ� LQIRUPDVL� PHQJHQDL�

SHPRGHODQ� PROHNXO�� 3DNHW� LQL� GDSDW� GLJXQDNDQ� XQWXN PHQGDSDWNDQ� LQIRUPDVL�

HQ]LP�VWUXFWXUDO�\DQJ�SHQWLQJ�GDODP�SHQ\HOLGLNDQ�ELRNDWDOLWLN��<$6$5$�6WUXFWXUH�

EHULVL�EHUEDJDL� ILWXU� \DQJ�VHVXDL�XQWXN�PHPEDQWX�SHPRGHODQ�� VHSHUWL� DQWDUPXND�

JUDILV�GDQ�WXWRULDO�\DQJ�PXGDK�GLJXQDNDQ �%RUQVFKHXHU�GDQ +|KQH��������


