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����3HQJDPELODQ�6DPSHO�8ML

.OLQLN�NHFDQWLNDQ�;�PHUXSDNDQ�NOLQLN�HVWHWLND�\DQJ�WHODK�EHURSHUDVL�GL�

GDHUDK� -DZD� WHQJDK� GDQ� '�,� <RJ\DNDUWD�� 3DGD� WDKXQ� ������ NOLQLN� LQL� WHODK�

PHPEXND� �� RXWOHW \DQJ� EHURSHUDVL� GL� '�,� <RJ\DNDUWD�� .OLQLN� NHFDQWLNDQ�;�

PHOD\DQL� WUHDWPHQW� FDXWHU�� IDFLDO� ZKLWHQLQJ�� IDFLDO� DQWL� DJLQJ�� IDFLDO� DFQH��

SHHOLQJ�� VXODP� EHGDN�� IDFLDO� ERWDQLFDO�� H\H� WUHDWPHQW�� VOLPPLQJ�� VSD�� WRWRN�

ZDMDK�� GDQ� UHIOHNVL�� .OLQLN� NHFDQWLNDQ� ;� MXJD� PHQMXDO� SURGXN� NHFDQWLNDQ�

EHUXSD� FUHDP�� SRZGHU�� GDQ� SURGXN� NHFDQWLNDQ� SHQXQMDQJ� ODLQQ\D�� � 6HPXD�

SHOD\DQDQ�GL�NOLQLN�NHFDQWLNDQ�;�EHUSRWHQVL�PHQJKDVLONDQ�OLPEDK�%��WHUXWDPD�

OLPEDK�%��PHGLV�SDGDW��

3HQJDPELODQ�VDPSHO�XML�GDODP�SHQHOLWLDQ�LQL�GLODNXNDQ�GL�GXD�WLWLN�NOLQLN�

NHFDQWLNDQ� ;� VHODPD� �� KDUL� EHUWXUXW�WXUXW�� +DO� LQL� GLODNXNDQ� NDUHQD� VLNOXV�

WLPEXODQ \DQJ�EHUYDULDVL�VHWLDS�PLQJJXQ\D��9DULDVL�VDPSHO�XML�LQL�GDSDW�GLOLKDW�

GDUL�SHUEDQGLQJDQ�KDUL�SHUWDPD�GDQ�NHGHODSDQ��6HODLQ�LWX��WLPEXODQ�OLPEDK�\DQJ�

GLKDVLONDQ�EHUJDQWXQJ�SHUDZDWDQ�\DQJ�GLODNXNDQ�VHWLDS�KDULQ\D��6DPSHO�\DQJ�

GLXML�PHZDNLOL�NDUDNWHULVWLN�MHQLV�OLPEDK��7LGDN�VHPXD�VDPSHO�GLDPELO�VHWLDS�

KDUL��6DPSHO�\DQJ MHQLVQ\D�VXGDK�GLDPELO�GLKDUL�VHEHOXPQ\D�WLGDN�DNDQ�GLDPELO�

GLKDUL�EHULNXWQ\D�NDUHQD�WHODK�GLDQJJDS�PHZDNDOL�NDUDNWHULVWLNQ\D��

3HQJDPELODQ�FRQWRK�XML� LQL�GLDPELO�VHFDUD�DFDN�PHQXUXW� MHQLV� OLPEDK�

\DQJ�GLKDVLONDQ�� �'DODP�SHQHOLWLDQ� LQL��GLGDSDWNDQ���� MHQLV� OLPEDK�%��SDGDW�

\DLWX� 6SRQV�� 7LVVXH�� /DWH[�� ZDGDK� EHNDV� EXEXN� PDVNHU�� -DUXP� DNXSXQWXU��

-DUXP�VXQWLN �VSXLW���PDVNHU��ZDGDK�EHNDV�VHUXP��ZDGDK�EHNDV�HQ]LP�SODVWLN��

SLQVHW�GDQ�SLVDX�EHNDV�SHPEHUVLK�NRPHGR �HNVWUDFWRU���6DPSHO�XML�\DQJ�GLWHOLWL�

NDUDNWHULVWLNQ\D�WHUJRORQJ�NHGDODP�OLPEDK�PHGLV�

x /LPEDK� EHQGD� WDMDP� VHSHUWL� MDUXP� DNXSXQWXU�� VSXLW�� SLQVHW�� GDQ�

HNVWUDFWRU
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x /LPEDK� IDUPDVL� VHSHUWL� VHUXP� GDQ� FUHDP� \DQJ� WHODK� NDGDOXDUVD�

ZDGDK�EHNDV�VHUXP� EHNDV�HQ]LP��ZDGDK�EHNDV�PDVNHU

x /LPEDK� LQIHNVLXV� VHSHUWL� VSRQV�� WLVX�� PDVNHU�� GDQ� ODWH[�

WHUNRQWDPLQDVL�

6HFDUD�XPXP�� MHQLV� OLPEDK�PHGLV� \DQJ�SDOLQJ� EDQ\DN�GLWHPXNDQ�

SDGD�IDVLOLWDV�NHVHKDWDQ�DGDODK�MDUXP�VXQWLN��SHUEDQ�EHNDV��NDSDV��GDQ�VHODQJ�

LQIXV��$VWXWL���������%HUGDVDUNDQ�3(50(1�/+.�1R�����WDKXQ�������OLPEDK�

%�� \DQJ� WHUPDVXN� GDODP� 3HUDWXUDQ� 0HQWHUL� LQL� PHOLSXWL� LQIHNVLXV�� EHQGD�

WDMDP�� SDWRORJLV�� EDKDQ� NLPLD� NDGDOXDUVD�� WXPSDKDQ�� DWDX� VLVD� NHPDVDQ��

UDGLRDNWLI�� IDUPDVL�� � VLWRWRNVLV�� SHUDODWDQ� PHGLV� \DQJ� PHPLOLNL� NDQGXQJDQ�

ORJDP�EHUDW�WLQJJL� GDQ WDEXQJ�JDV�DWDX�NRQWDLQHU�EHUWHNDQDQ��./+.���������

����.DUDNWHULVWLN�)LVLN

/LPEDK�PHGLV�PHUXSDNDQ�OLPEDK�\DQJ�GLKDVLONDQ�GDUL�NHJLDWDQ�PHGLV��

SHUDZDWDQ� NHVHKDWDQ�� GDQ� NHJLDWDQ� ODLQ� \DQJ� EHUKXEXQJDQ� GHQJDQ� IDVLOLWDV�

SHOD\DQDQ�NHVHKDWDQ�\DQJ�PHPLOLNL�VLIDW�LQIHNVL�ODQJVXQJ�DWDX�WLGDN�ODQJVXQJ��

WRNVLN�� VHUWD�EHUEDKD\D� 3HQJHORODDQ� OLPEDK�PHGLV�GLEXWXKNDQ�NDUHQD�GDSDW�

PHPXWXV� UDQWDL� SHQ\HEDUDQ� SHQ\DNLW�� NHUXVDNDQ� HNRQRPL� VRFLDO�� GDQ�

NHUXVDNDQ�OLQJNXQJDQ��6DODK�VDWX�PDQDMHPHQ�SHQJHORODDQ�\DQJ�WHUDWXU�DGDODK�

SHQJRODKDQ�OLPEDK�PHGLV�

%DQ\DN� WHNQRORJL� SHQJRODKDQ� OLPEDK� PHGLV� \DQJ� GDSDW� GLWHUDSNDQ��

0DVLQJ�PDVLQJ�WHNQRORJL�PHPLOLNL�EDWDVDQQ\D�WHUVHQGLUL��'DODP�PHQHQWXNDQ�

WHNQRORJL�SHQJRODKDQ�\DQJ�WHSDW��PDND�GLEXWXKNDQ�DQDOLVLV�NDUDNWHULVWLN�XQWXN�

PHQJDWXU� GDQ� PHQJHQGDOLNDQ� VLVWHP� SHQJRODKDQ� OLPEDK� PHGLV�� $GDSXQ

NDUDNWHULVWLN� \DQJ� GLXML� GDODP� SHQHOLWLDQ� LQL� DGDODK� NDGDU� DLU�� NDGDU� YRWLOH��

NDGDU�DEX��GDQ�NDGDU�NDUERQ�WHWDS�
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����� .DGDU�$LU

1LODL�NDGDU� DLU�PHQXQMXNDQ�SHUVHQWDVH� DLU�GDODP�PDWHULDO� OLPEDK��

3HQJXNXUDQ�NDGDU DLU�GLODNXNDQ�GL�/DERUDWRULXP�7HNQLN�/LQJNXQJDQ�)763�

8,,�� 3HQJXMLDQ� NDGDU� DLU� GLODNXNDQ�PHQJJXQDNDQ� RYHQ� SDGD� WHPSHUDWXUH�

����&�VHODPD���MDP��+DVLO�XML�NDGDU�DLU�GDSDW�GLOLKDW�SDGD�WDEHO�GLEDZDK�LQL�

GHQJDQ�SHUKLWXQJDQ�SHUVDPDDQ�����

7DEHO����� +DVLO�3HQJXMLDQ�.DGDU�$LU

6DPSHO
%HUDW�FDZDQ�
.RVRQJ��J�

%HUDW�
VDPSHO�F
DZDQ��J�

%HUDW�
VDPSHO�F
DZDQ�

����&��J�

.DGDU�DLU�
.DGDU�
NHULQJ�

6SRQV ����� ����� ����� ����� �����
/DWH[ ����� ����� ����� ����� �����
7LVVXH ����� ����� ����� ����� �����

%HNDV�0DVNHU ���� ����� ���� ����� �����
:DGDK�(Q]LP ����� ����� ����� ���� �����
:DGDK�6HUXP�

3LQN ������ ����� ������ ���� �����
:DGDK�6HUXP�

+LWDP ��� ����� ������ ���� �����
:DGDK�%HNDV�
%XEXN�0DVNHU ����� ����� �� ���� �����

-DUXP�
$NXSXQWXU ����� ����� ����� ���� ������
-DUXP�6XQWLN�

�6SXLW� ����� ����� ����� ���� ������
3LQVHW ����� ����� ����� ���� ������

(NVWUDFWRU ����� ����� ����� ���� ������

%HUGDVDUNDQ�KDVLO�SHQJXMLDQ GL�/DERUDWRULP�GDSDW�GLOLKDW�SDGD�WDEHO�

��� NDGDU�DLU�\DQJ�GLSHUROHK�GDUL� OLPEDK�%��NOLQLN�;�\DLWX�VSRQV�VHEHVDU�

������� ODWH[� VHEHVDU� ������� WLVX� GDQ� EHNDV� PDVNHU� PHPLOLNL� NDGDU� DLU�

������GDQ��������6HPHQWDUD�LWX��XQWXN�ZDGDK�VHUXP�SLQN�PHPLOLNL�NDGDU�

DLU�VHEHVDU�������ZDGDK�VHUXP�KLWDP�VHEHVDU�������ZDGDK�HQ]LP�VHEHVDU�

�����GDQ�ZDGDK�EHNDV�EXEXN�PDVNHU�������6DPSHO�MDUXP�DNXSXQWXU��MDUXP�

VXQWLN�� SLQVHW�� GDQ� HNWUDFWRU� WLGDN� PHQJDQGXQJ� DLU�� %HUGDVDUNDQ� KDVLO�
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SHQJXMLDQ�VSRQV�PHPLOLNL�NDGDU�DLU�\DQJ�OHELK�WLQJJL�GLEDQGLQJNDQ�GHQJDQ�

MHQLV� OLPEDK� ODLQQ\D�� +DO� LQL� GLNDUHQDNDQ� GDODP� NHJLDWDQ� SHUDZDWDQ�

NHFDQWLNDQ� VSRQV ELDVD� GLJXQDNDQ� XQWXN�PHPEHUVLKNDQ� NXOLW� GHQJDQ� DLU�

VHOHVDL� SHUDZDWDQ� VHKLQJJD� VSRQV� PHPLOLNL� NDGDU� DLU� \DQJ� OHELK� WLQJJL��

6HPHQWDUD�LWX��OLPEDK�EHQGD�WDMDP PHPLOLNL�NDGDU�DLU�VHEHVDU����

6SRQV� PHUXSDNDQ� EDKDQ� EHUSRUL� \DQJ� GLJXQDNDQ� VHEDJDL� DODW�

SHPEHUVLK��.HPDPSXDQ�PHQ\HUDS�DLU�GDQ�PHORORVNDQ�DLU�PHPEXDW�VSRQV�

MXJD�GDSDW�GLJXQDNDQ�VHEDJDL�PHGLD�ILOWHU��6SRQV�PHUXSDNDQ�DEVRUEHQ�\DQJ�

PHPLOLNL� VWUXNWXU� SRUL�SRUL� KDOXV� �3XMLDUWL�� ������� .HPDPSXDQ� VSRQV�

VHEDJDL� DEVRUEHQ� LQLODK� \DQJ� PHPEXDW� NDGDU� DLU� VSRQV� OHELK� WLQJJL�

GLEDQGLQJNDQ�VDPSHO�XML�ODLQQ\D��6HPHQWDUD�OLPEDK�EHQGD�WDMDP�PHPLOLNL�

NDUDNWHULVWLN� VXOLW� XQWXN� PHQ\HUDS� DLU�� 6HKLQJJD� EHQGD� WDMDP� PHPLOLNL�

NDGDU�DLU�WHUHQGDK�\DLWX�����%HULNXW�DGDODK�NDGDU�DLU�PHQXUXW�MHQLV�OLPEDK�

\DQJ�GLDWXU� GDODP�3HUPHQ�/+.�QR�� ���7DKXQ������ WHUOLKDW� GDODP� WDEHO�

GLEDZDK�LQL�

7DEHO����� .DGDU�$LU�%HUGDVDUNDQ�-HQLV�/LPEDK

.DGDU�$LU�0HQXUXW�-HQLV�
/LPEDK

%HQGD�7DMDP ����

,QIHNVLXV �����

)DUPDVL ����

.DGDU� DLU� GLSHQJDUXKL� ROHK� NRPSRVLVL� OLPEDK�� 7LQJJLQ\D�

NHOHPEDSDQ�PHQ\HEDENDQ�OLPEDK�KDUXV�GLWDQJDQL�VHFDUD�NKXVXV��/LPEDK�

PHGLV� LQIHNVLXV� GLPDQD� \DQJ� WHUGLUL� GDUL� VSRQV�� WLVX�� ODWH[�� GDQ� PDVNHU

PHPLOLNL� NDGDU� DLU� \DQJ� WLQJJL� VHKLQJJD�PHPHUOXNDQ� SHUODNXDQ� EHUEHGD�

NDUHQD� GDSDW� PHQXPEXKNDQ� MDPXU� GDQ� EDX� GDODP� ZDNWX� VLQJNDW�

.HOHPEDSDQ�\DQJ�FXNXS�WLQJJL�GDSDW�PHQXQMDQJ�SHUWXPEXKDQ�PDNVLPXP�

SDGD�MHQLV�MDPXU�WHUWHQWX��$LU�PHUXSDNDQ�IDNWRU�WHUSHQWLQJ�XQWXN�PHQMDPLQ�
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SHUWXPEXKDQ� GDQ� SHUNHPEDQJDQ� PLVLOLXP�PHPEHQWXN� WXGXQJ� EXDK� GDQ�

VSRUD��'MDULMDK���������

������.DGDU�9RODWLOH

.DGDU� YRODWLOH� DGDODK� SHUVHQWDVH�PDWHULDO� \DQJ�PHQJXDS� VHWHODK�

SHPEDNDUDQ�SDGD�WHPSHUDWXUH�����&��7XMXDQ�SHQHQWXDQ�NDGDU�YRODWLOH�GDQ�

DEX�LQL�DGDODK�XQWXN�PHPSHUNLUDNDQ�EHVDU�HIHNWLILWDV�SHQJXUDQJDQ��UHGXNVL��

OLPEDK�GHQJDQ�PHWRGH�SHPEDNDUDQ�EHUWHNQRORJL�WLQJJL�VHSHUWL�LQVHQHUDWRU

�1RYLWD�� ������� 3HQJXNXUDQ� NDGDU� YRODWLOH� GLODNXNDQ� GL� /DERUDWRULXP�

7HNQLN� /LQJNXQJDQ� )763� 8,,� PHQJJXQDNDQ� IXUQDFH SDGD� WHPSHUDWXUH�

����&�VHODPD���MDP��+DVLO�DQDOLVLV�GLKLWXQJ�PHQJJXQDNDQ�SHUVDPDDQ������

%HULNXW�DGDODK�KDVLO�XML�NDGDU�YRODWLOH�VDPSHO�OLPEDK�

7DEHO����� +DVLO�8ML�NDGDU�9RODWLOH

6DPSHO

%HUDW�
FDZDQ�
.RVRQJ�
�J�

%HUDW�
VDPSHO�
����&�
�J�

%HUDW�
VDPSHO�
����&�
�J�

.DGDU�
9RODWLO

6SRQV ����� ���� ���� �����
/DWH[ ����� ���� ���� �����
7LVVXH ����� ���� ���� �����

%HNDV�0DVNHU ���� ���� ���� �����
:DGDK�(Q]LP ����� ���� ���� ����

:DGDK�6HUXP�3LQN ������ ����� ����� �����
:DGDK�6HUXP�+LWDP ��� ����� ����� ����
:DGDK�%HNDV�%XEXN�

0DVNHU ����� �� ���� �����
-DUXP�$NXSXQWXU ����� ���� ���� ����

-DUXP�6XQWLN��6SXLW� ����� ���� ���� �����
3LQVHW ����� ����� ����� ����

(NVWUDFWRU ����� ���� ����� ����

%HUGDVDUNDQ� KDVLO� SHQJXMLDQ� XML� NDGDU� YRODWLOH� GLODNXNDQ�

PHQJJXQDNDQ� VDPSHO� \DQJ� WHODK� PHODOXL� XML� NDGDU� DLU�� +DVLO� SHQJXMLDQ�

ODERUDWRULXP�PHQXQMXNDQ�VSRQV�PHPLOLNL�NDGDU�YRODWLO�VHEHVDU��������ODWH[
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VHEHVDU� ������� WLVX� GDQ� EHNDV� EXEXN� PDVNHU� DGDODK� VHEHVDU� ������ GDQ�

�������ZDGDK�HQ]LP�������ZDGDK�VHUXP�SLQN�GDQ�ZDGDK�VHUXP�KLWDP�����

GDQ�������8QWXN�ZDGDK�EHNDV�EXEXN�PDVNHU������MDUXP�VXQWLN�������GDQ�

MDUXP� DNXSXQWXU�� SLQVHW� VHUWD� IDFH� FRQWUDFWRU� PHPLOLNL� NDGDU� YRODWLOH�

VHEHVDU�����.DGDU�YRODWLOH�ZDGDK�EHNDV�EXEXN�PDVNHU�PHPLOLNL�SHUVHQWDVH�

\DQJ�SDOLQJ�WLQJJL��+DO�LQL�PHQXQMXNDQ�EDKZD�ZDGDK�EHNDV�EXEXN�PDVNHU�

PHPLOLNL NDQGXQJDQ� RUJDQLN� \DQJ� WLQJJL�� 3DGD� SHQJXMLDQ� NDGDU� YRODWLO��

MDUXP�VXQWLN�PHPLOLNL�NDGDU�YRODWLOH�\DQJ�OHELK�WLQJJL�GLEDQGLQJNDQ�GHQJDQ�

OLPEDK�EHQGD�WDMDP�\DQJ�ODLQ��+DO�LQL�GLNDUHQDNDQ�SDGD�MDUXQ�VXQWLN�WHUGDSDW�

NRPSRQHQ�SODVWLN�GLGDODPQ\D�EHUEHGD�GHQJDQ�EHQGD�WDMDP�ODLQ�\DQJ�WLGDN�

WHUGLUL�GDUL�EDKDQ�SODVWLN��.HPXGLDQ�SDGD�ZDGDK�VHUXP�SLQN�PHPLOLNL�NDGDU�

YRODWLOH�\DQJ�OHELK�WLQJJL�GLEDQGLQJNDQ�GHQJDQ�ZDGDK�VHUXP�KLWDP��+DO�LQL�

GLNDUHQDNDQ�SDGD�ZDGDK�VHUXP�SLQN�WHUGDSDW�NRPSRQHQ�SODVWLN�GDQ�VHMHQLV�

DOXPLQLXP� SHQ\XVXQQ\D�� %HULNXW� DGDODK� NDGDU� YRODWLO� PHQXUXW� MHQLV�

OLPEDKQ\D�

7DEHO����� .DGDU�9RODWLO�%HUGDVDUNDQ�-HQLV�/LPEDK

.DGDU�9RODWLO�0HQXUXW�
-HQLV�/LPEDK

%HQGD�7DMDP �����

,QIHNVLXV �����

)DUPDVL �����

/LPEDK� NOLQLN� NHFDQWLNDQ� PHPLOLNL� NDGDU� YRODWLOH� \DQJ� WLQJJL�

NHFXDOL�OLPEDK�EHQGD�WDMDP�VHSHUWL�MDUXP�DNXSXQWXU� .DGDU�YRODWLOH�WHUWLQJJL�

DGDODK�OLPEDK�MHQLV�LQIHNVLXV�GLPDQD�NRPSRQHQ�SHQ\XVXQ�XWDPDQ\D�DGDODK�

SODVWLF�GDQ�EHUVHUDW�VHSHUWL�ODWH[��WLVX��GDQ�VSRQV�\DLWX�GHQJDQ�QLODL��������

/LPEDK�PHGLV�PHPLOLNL� QLODL� NDORU� GDQ� NDGDU� YRODWLOH� \DQJ� OHELK� WLQJJL��

WHUXWDPD SODVWLN�� EDKDQ� EHUVHUDW GDQ� OLPEDK� GDUL� VD\DWDQ� EHGDK� �=HQJ��

+XDQJ�� 	� <X�� ������� /LPEDK� PHGLV� VHSHUWL� VDUXQJ� WDQJDQ�� NHUWDV�� GDQ�

SODVWLN�EHUGDVDUNDQ�KDVLO�SHQHOLWLDQ�NDUDNWHULVWLN� OLPEDK�%��NOLQLN�JLJL�GL�
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<XQDQL GLGDSDWNDQ� KDVLO� GHQJDQ� NDGDU� YRODWLOH� \DQJ� WLQJJL� �0DQGDOLGLV��

7RSDOLGLV��9RXGULDV��	�,RVLILGLV��������

������.DGDU�$EX

.DGDU� DEX� PHUXSDNDQ� SHUVHQWDVH� PDWHULDO� VLVD� SHPEDNDUDQ� SDGD�

WHPSHUDWXU� WLQJJL�� 3HQHQWXDQ� NDGDU� DEX� EHUWXMXDQ� XQWXN� PHQHQWXNDQ�

HIHNWLILWDV�NLQHUMD�SURVHV�SHPEDNDUDQ �1RYLWD�HW�DO����������+DVLO�SHQJXMLDQ�

NDGDU�DEX�GDSDW�GLOLKDW�GDUL�WDEHO���� GLEDZDK�LQL��

7DEHO����� +DVLO�3HQJXMLDQ�.DGDU�DEX

6DPSHO
.DGDU�
9RODWLO�

.DGDU�
$EX�

6SRQV ����� ����

/DWH[ ����� �����

7LVVXH ����� �����

%HNDV�0DVNHU ����� ����

:DGDK�(Q]LP ���� �����

:DGDK�6HUXP�3LQN ����� �����

:DGDK�6HUXP�+LWDP ���� �����
:DGDK�%HNDV�%XEXN�

0DVNHU ����� ����

-DUXP�$NXSXQWXU ���� ������

-DUXP�6XQWLN��6SXLW� ����� �����

3LQVHW ���� ������

(NVWUDFWRU ���� �����

%HUGDVDUNDQ� KDVLO� SHQJXMLDQ� GLSHUROHK� KDVLO� \DLWX� VSRQV� VHEHVDU�

������ ODWH[� VHEHVDU� ������� WLVX� ������� EHNDV�PDVNHU� VHEHVDU� ������ GDQ�

ZDGDK�HQ]LP������� 6DPSHO�ZDGDK�VHUXP�SLQN�PHPLOLNL�NDGDU�DEX�VHEHVDU�

������� ZDGDK� VHUXP� KLWXP� VHEHVDU� ������� ZDGDK� EHNDV� EXEXN� PDVNHU�

������ -DUXP� VXQWLN� GDQ�HNWUDNWRU�PHPLOLNL� NDGDU� DEX ������GDQ��������

6HPHQWDUD�VDPSHO�MDUXP�DNXSXQWXU�GDQ�SLQVHW�PHPLOLNL�NDGDU�DEX�VHEHVDU�
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������.DGDU� DEX� KDVLO� SHQJXMLDQ�PHQXQMXNNDQ� EDKZD� OLPEDK�%�� NOLQLN�

NHFDQWLNDQ�PHPLOLNL� NDGDU� DEX� \DQJ� UHQGDK� NHFXDOL� EDKDQ� VWDLQOHVV� GDQ�

EHQGD� WDMDP�� +DO� LQL� ELVD� PHQMDGL� SHUWLPEDQJDQ� XQWXN� PHQJJXQDNDQ�

SHQJRODKDQ�GHQJDQ�WHKQRORJL�WHPSHUDWXUH�WLQJJL�VHSHUWL�LQVHQHUDWRU��+DO�LQL�

WHUMDGL�NDUHQD�GLGDODP�VDPSHO�WHUGDSDW�]DW�]DW�\DQJ�VXOLW�GLEDNDU�GDQ�VXOLW�

GLXDSNDQ� VHKLQJJD� UHVLGX� SHPEDNDUDQ� OHELK� EDQ\DN� \DQJ�PHQJDNLEDWNDQ�

DEX� \DQJ� WHUEHQWXN� VHPDNLQ� EDQ\DN�� 6XKX� \DQJ� GLJXQDNDQ� GDODP�

SHPEDNDUDQ�MXJD�ELVD�PHQMDGL�IDNWRU�NDGDU�DEX�EHQGD�WDMDP�LQL�OHELK�WLQJJL��

%HULNXW�DGDODK�NDGDU�DEX�EHUGDVDUNDQ�MHQLV�OLPEDK�

7DEHO����� .DGDU�$EX�%HUGDVDUNDQ�-HQLV�/LPEDK

.DGDU�$EX�0HQXUXW�-HQLV�
/LPEDK

%HQGD�7DMDP �����

,QIHNVLXV ����

)DUPDVL �����

$EX�WHUEHQWXN�GDUL�EDKDQ�EDKDQ�PLQHUDO�\DQJ�WHULNDW�GDODP�VWUXNWXU�

NDUERQ� ELRPDVVD� VHODPD� SHPEDNDUDQQ\D�� 'LVDPSLQJ� LWX�� DEX� MXJD�

PHUXSDNDQ�SHQJRNRWRU�SHQJRWRU�GDUL�EDKDQ�EDNDU��6XNDUWD�	�$\XQL���������

2OHKNDUHQD�LWX��NDGDU�DEX�\DQJ�UHQGDK�PHQXQMXNDQ�KDVLO�SHQJRODKDQ�\DQJ�

EDLN��

7DEHO����� +DVLO�SHUKLWXQJDQ�EHUDW�\DQJ�KLODQJ

6DPSHO
%HUDW�
FDZDQ�

.RVRQJ��J�

%HUDW�
VDPSHO�F
DZDQ��J�

%HUDW�
VDPSHO�F
DZDQ�

����&��J�

%HUDW�
\DQJ�
+LODQJ�
�J�

6SRQV ����� ����� ����� ����
/DWH[ ����� ����� ����� ����
7LVVXH ����� ����� ����� ���

%HNDV�0DVNHU ���� ����� ����� �����
:DGDK�(Q]LP ����� ����� ����� ���
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6DPSHO
%HUDW�
FDZDQ�

.RVRQJ��J�

%HUDW�
VDPSHO�F
DZDQ��J�

%HUDW�
VDPSHO�F
DZDQ�

����&��J�

%HUDW�
\DQJ�
+LODQJ�
�J�

:DGDK�6HUXP�3LQN ������ ����� ������ ����
:DGDK�6HUXP�

+LWDP ��� ����� ������ ����
:DGDK�%HNDV�
%XEXN�0DVNHU ����� ����� ����� ����

-DUXP�$NXSXQWXU ����� ����� ����� �
-DUXP�6XQWLN�

�6SXLW� ����� ����� ����� ����
3LQVHW ����� ����� ����� �

(NVWUDFWRU ����� ����� ����� ����

/LPEDK�%��EHQGD�WDMDP�WLGDN�ELVD�KDQFXU�GLEDNDU�NHWLND�SHQJXMLDQ�

SDGD� VXKX�����&� VHSHUWL� VDPSHO�XML� ODLQQ\D��'DSDW�GLOLKDW�SDGD� WDEHO� ���

MDUXP� DNXSXQWXU� WLGDN� NHKLODQJDQ� EHUDW� VDPD� VHNDOL� VHWHODK� GLODNXNDQ�

SHPDQDVDQ� SDGD� VXKX� ����&�� 6HPHQWDUD� XQWXN� MDUXP� VXQWLN� KDQ\D�

NHKLODQJDQ� EHUDW� ����� JU� GDUL� EHUDW� DZDO� VDPSHO� XML� 6XKX� LGHDO� XQWXN�

SHPEDNDUDQ�OLPEDK�SDGDW�PHGLV�XQWXN�PHQJRODK��PHPXVQDKNDQ��DWDXSXQ�

XQWXN� SHPEXDQJDQ� DNKLU� DGDODK� LQVLQHUDVL� GHQJDQ� VXKX� VHNLWDU� �����&�

�0F.RQH�	�+DPPRQG���������

+DVLO� SHQHOLWLDQ� /HPLQXHX[� HW� DO� ������� PHQJDWDNDQ� EDKZD�

EHEHUDSD�WDKXQ�WHUDNKLU�LQL�SHPEDNDUDQ�VDPSDK�SDGD�NRQGLVL�SHPEDNDUDQ�

GDQ�VXKX�\DQJ�UHQGDK�GDSDW�PHQLPEXONDQ�JDV�UDFXQ�GLRNVLQ�GDQ�IXUDQ��(IHN�

VDPSLQJ� GLRNVLQ� WHUKDGDS� PDQXVLD� DGDODK� SHUXEDKDQ� NRGH� NHWXUXQDQ�

�PDUNHU�� GDUL� WLQJNDW� SHUWXPEXKDQ� DZDO� GDUL� KRUPRQH� �6XPDLNX�� �������

3HPEDNDUDQ� SDGD� WHPSHUDWXU� \DQJ� WLGDN� WHSDW� GDSDW� PHQ\HEDENDQ�

WHUMDGLQ\D�SHPEDNDUDQ�\DQJ�WLGDN�VHPSXUQD�VHKLQJJD�GDSDW�PHQJKDVLONDQ�

HPLVL� VHSHUWL�GLRNVLQ�GDQ� IXUDQ�� 'DPSDN�NHUDFXQDQ�GLR[LQ�XQWXN� MDQJND�

SDQMDQJ�DGDODK�NDQNHU�GDQ�DWHURVNOHURVLV�.DUHQD�VXPEHU�GLR[LQ�ELVD GDUL�

EHUEDJDL�PDWHUL� \DQJ� DGD� GL� VHNLWDU� NLWD�� PDND� GLR[LQ�PHQMDGL� DQFDPDQ�

VHULXV� EDJL� NHVHKDWDQ� PDQXVLD�� NDUHQD� SHQJDUXK� QHJDWLIQ\D� VXGDK� GDSDW�
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GLFDSDL�KDQ\D�SDGD�GRVLV�\DQJ�VDQJDW�UHQGDK�\DLWX�EHEHUDSD�SDUW�SHU�WULOOLXQ�

GDODP�OHPDN�WXEXK�NLWD��.RGUDW���������

������)L[HG�&DUERQ

)L[HG� &DUERQ� �NDUERQ� WHWDS�� PHUXSDNDQ� PDWHULDO� PHQJXDS� SDGD�

WHPSHUDWXUH� SHPDQDVDQ� ����&�����&� GDQ� WHPSHUDWXUH� ����&�����&�

�/XELV�������� 3DGD� SHQHOLWLDQ� LQL�� SHQHQWXDQ� QLODL� IL[HG� FDUERQ�

PHQJJXQDNDQ� IXUQDFH� GHQJDQ� WHPSHUDWXU� ����&� VHODPD� �� MDP�� .DUERQ�

SDGDW��IL[HG�FDUERQ��DGDODK�NDUERQ�\DQJ�WHUVLVD�VHWHODK�EDKDQ�EDKDQ�PXGDK�

PHQJXDS� GLOHSDVNDQ� GDUL� SURVHV� SHPEDNDUDQ�� %HUEHGD� GHQJDQ� NDUERQ�

XOWLPDWH�\DQJ�KLODQJ�EHUVDPD�KLGURNDUERQ�NDUHQD�YRODWLOLWDVQ\D��2OHK�VHEDE�

LWX�� NDUERQ� XOWLPDWH� DNDQ� PHQHQWXNDQ� MXPODK� NDUERQGLRNVLGD� \DQJ�

GLKDVLONDQ�VHODPD�SHPEDNDUDQ�ROHK�VXDWX�EDKDQ�EDNDU��1LODL�NDUERQ�WHWDS�

LQL� GLJXQDNDQ� VHEDJDL� HVWLPDVL� MXPODK� DUDQJ� \DQJ� DNDQ� GLKDVLONDQ� GDUL�

VDPSHO�EDKDQ�EDNDU��6XNDUWD�	 $\XQL���������

7DEHO����� +DVLO�3HQJXMLDQ�IL[HG�FDUERQ

6DPSHO
)L[HG�
&DUERQ

6SRQV �����

/DWH[ �����

7LVVXH �����

%HNDV�0DVNHU �����

:DGDK�(Q]LP ����

:DGDK�6HUXP�3LQN �����

:DGDK�6HUXP�+LWDP ����
:DGDK�%HNDV�%XEXN�

0DVNHU
�����

-DUXP�$NXSXQWXU ����

-DUXP�6XQWLN��6SXLW� �����

3LQVHW ����

(NVWUDFWRU ����
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%HUGDVDUNDQ�KDVLO�SHQJXMLDQ�ODERUDWRULXP�GLGDSDW�KDVLO�SHUKLWXQJDQ�

GHQJDQ� PHQJJXQDNDQ� SHUVDPDDQ� ���� \DLWX� NDGDU� IL[HG� FDUERQ� VSRQV�

VHEHVDU������/DWH[�VHEHVDU��������WLVX��������EHNDV�PDVNHU�������ZDGDK�

HQ]LP�VHEHVDU�������GDQ�ZDGDK�VHUXP�SLQN��������6DPSHO�ZDGDK�VHUXP�

KLWDP� PHPLOLNL� NDGDU� IL[HG� FDUERQ� VHEHVDU� ������ VRXLW� GDQ� HNVWUDFWRU�

VHEHVDU� ������ GDQ� ������ VLVDQ\D� MDUXP� DNXSXQWXU� GDQ� SLQVHW� PHPLOLNL�

NDGDU�NDUERQ�WHWDS�VHEHVDU���� %HULNXW�DGDODK�NDGDU�NDUERQ�WHWDS�PHQXUXW�

MHQLV�OLPEDK�WHUOLKDW�SDGD�WDEHO�GLEDZDK�LQL�

7DEHO����� .DGDU�IL[HG�FDUERQ�%HUGDVDUNDQ�-HQLV�/LPEDK

.DGDU�)L[HG�&DUERQ�
0HQXUXW�-HQLV�/LPEDK

%HQGD�7DMDP �����

,QIHNVLXV �����

)DUPDVL �����

/LPEDK�SDGDW�%��EHQGD�WDMDP�UDWD�UDWD�PHPLOLNL�NDGDU�IL[HG�FDUERQ�

\DQJ UHQGDK��+DO� LQL�GLNDUHQDNDQ�VHEDJLDQ�EHVDU�EHQGD� WDMDP�PHUXSDNDQ�

EDKDQ� VWDLQOHVV� \DQJ� WLGDN� EHUYRODWLO�� .RPSRQHQ� EHVL� DWDX� VWDLQOHVV�

PHUXSDNDQ� PDWHULDO� WLGDN� EHUYRODWLO� VHKLQJJD� WLGDN� GDSDW� GLODNXNDQ�

SHQJRODKDQ�EHUXSD�SHQJRPSRVDQ�GDQ�GDXU�XODQJ��:XODQGDUL��'DUPD\DQWL��

	�$VPXUD��������

����1LODL�.DORU

1LODL�NDORU�GDUL�OLPEDK�PHGLV�PHUXSDNDQ�GDWD�GDVDU�GDODP�PHQHQWXNDQ�

SDUDPHWHU� GHVDLQ� GDQ� RSHUDVLRQDO� VLVWHP� SHQJRODKDQ� WHUXWDPD� SHQJRODKDQ�

\DQJ�PHQJJXQDNDQ�LQVHQHUDWRU� 6HODLQ�LWX��QLODL�NDORU�PHUXSDNDQ�GDWD�XWDPD�

GDODP�SHQHQWXDQ�SRWHQVL�:W(�GDODP�OLPEDK�\DQJ�GLKDVLONDQ� 6DDW�LQL�DGD�GXD�

PHWRGH�XQWXN�PHQHQWXNDQ�QLODL�NDORU��3HUWDPD�DGDODK�SHQHQWXDQ�QLODL�NDORU�

PHQJJXQDNDQ� DQDOLVLV� HOHPHQ� GDQ� NHGXD� DGDODK� SHQHQWXDQ� QLODL� NDORU� \DQJ�

OHELK� SUDNWLV� PHQJJXQDNDQ� %RPE� &DORULPHWHU�� 7HUGDSDW� SHUEHGDDQ� EHVDU�

DQWDUD� QLODL� \DQJ� GLXNXU PHQJJXQDNDQ� NHGXD� PHWRGH� LQL�� 0HWRGH� SHUWDPD�
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VDQJDW�GLSHQJDUXKL�ROHK�XQVXU�XQVXU�NLPLDZL�\DQJ�NRPSOHNV�GDQ�VDQJDW�UXPLW�

GDODP�SURVHV�DQDOLVLVQ\D�VHKLQJJD�PHPHUOXNDQ�VDPSHO�\DQJ�VDQJDW�EDQ\DN��

6HPHQWDUD� LWX��PHWRGH� \DQJ�NHGXD� OHELK�SUDNWLV�QDPXQ�KDVLO� DQDOLVLV� VDQJDW�

EHUJDQWXQJ�GHQJDQ�NHDGDDQ�VDPSHO�\DQJ�DNDQ�GLXML�

1LODL� NDORU� PHUXSDNDQ� EHVDUDQ� GLPDQD� PHQJJDPEDUNDQ� NDORU� \DQJ�

WHUNDQGXQJ� GDUL� VHEXDK� EDKDQ�� 6HPDNLQ� WLQJJL� QLODL� NDORU�� PDND� VHPDNLQ�

PXGDK� EDKDQ� WHUVHEXW� WHUEDNDU�� 3HQHQWXDQ� NDQGXQJDQ� HQHUJL� LQL VDQJDW�

GLSHUOXNDQ� GDODP� SHQJRODKDQ� VDPSDK� WHUXWDPD� SHQJRODKDQ� VHFDUD� WKHUPDO

�'DPDQKXUL�	�3DGPL���������

3HQHQWXDQ�QLODL�NDORU�GDODP�SHQHOLWLDQ�LQL�PHQJJXQDNDQ�PHWRGH�DQDOLVLV�

ERPE�NDORULPHWHU GDQ�SHUKLWXQJDQ�VXEWLWXVL�PHQJJXQDNDQ�SUR[LPDWH�DQDO\VLV��

+DO�LQL�GLNDUHQDNDQ�EHOXP�DGDQ\D�GDWD�HOHPHQ�NLPLD�OLPEDK�PHGLV�EDLN�\DQJ�

GLSHUROHK�VHFDUD�SULPHU�DWDXSXQ�VHNXQGHU��.HWHUEDWDVDQ�ZDNWX�GDQ�ELD\D�GDODP�

SHQHOLWLDQ�PHPEXDW�SHQHOLWLDQ�LQL�KDQ\D�WHUEDWDV�SDGD�GDWD�NDUDNWHULVWLN�ILVLN�

OLPEDK��6HGLNLWQ\D�SHQHOLWLDQ�PHQJHQDL�NDUDNWHULVWLN�NLPLD�OLPEDK�PHGLV�\DQJ�

GLODNXNDQ� PHPEXDW� SHQHOLWL� NHVXOLWDQ� PHQHPXNDQ� GDWD� VHNXQGHU� \DQJ�

GLEXWXKNDQ�� .HEDQ\DNDQ� SHQHOLWLDQ� GDQ� GDWD� VHNXQGHU� \DQJ� DGD� PHUXSDNDQ�

NDUDNWHULVWLN� NLPLD� OLPEDK� GRPHVWLN \DQJ�PDQD�PHPLOLNL� NDUDNWHULVWLN� \DQJ�

EHUEHGD�GHQJDQ�OLPEDK�PHGLV�

6DDW� SHQHOLWLDQ� EHUODQJVXQJ� WHUGDSDW� NHQGDOD� WHNQLV� SHQJJXQDDQ� DODW�

ERPE�FDORULPHWHU�GL�/DERUDWRULXP�7HNQLN�/LQJNXQJDQ�)763�8,,��$ODW�DQDOLVLV�

EHOXP� ELVD� PHQJDQDOLVLV� VDPSHO� EHUMHQLV� SODVWLN�� +DO� LQL� GLNDUHQDNDQ� VDDW�

PHPDVXNNDQ�VDPSHO�XML�NHGDODP�FKDPEHU�KDUXV�EHUXSD�JXPSDODQ�KDOXV�GDQ�

SDGDW� VHKLQJJD� VDPSHO� SHUOX� GLEHQWXN� EHUXSD� SHOOHW�SLO�� 6DPSHO� MHQLV� SODVWLN�

WLGDN�ELVD�GLSDGDWNDQ�VHVXDL�VWDQGDUW�DQDOLVLV�DODW��+DO�LQL�PHQ\HEDENDQ�VDPSHO�

XML� EHUMHQLV� SODVWLN� WLGDN� GLDQDOLVLV� PHQJJXQDNDQ� ERPE� NDORULPHWHU�� 6HODLQ�

VDPSHO�XML�EHUMHQLV�EDKDQ�SODVWLN��VDPSHO�XML�OLPEDK�%��EHQGD�WDMDP�MXJD�WLGDN�

GLDQDOLVLV�PHQJJXQDNDQ�PHWRGH� LQL��+DO� LQL� GLNDUHQDNDQ� VDPSHO� \DQJ� GDSDW�

GLXML� KDUXV� OHEXU� GDQ� KDOXV� GHQJDQ� EHUDW� � �J� �JUDP��� .HQGDOD� ODLQ� VDDW�

SHQJJXQDDQ�ERPE�NDORULPHWHU�DGDODK�ZDWHU�ILOWHU� \DQJ�WLGDN�EHUIXQJVL�GHQJDQ�

EDLN� VHKLQJJD� VHQVRU� WLGDN� WHUEDFD� VDDW� DQDOLVLV� VDPSHO� XML� 3HQ\HEDE�ZDWHU�
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ILOWHU�WLGDN�WHUEDFD�VDDW�VHQVRULQJ�+�2 ULQVH WHUMDGL�NDUHQD�SHQ\XPEDWDQ�SDGD�

ZDWHU�ILOWHU�VHKLQJJD�DLU�LQSXW� WLGDN�PDVXN�GHQJDQ�ODQFDU��+DO�LQL�ELVD�WHUMDGL�

NDUHQD� NXUDQJQ\D� PDLQWHQDQFH� DODW� ERPE� NDORULPHWHU� \DQJ� VHKDUXVQ\D� DLU�

GDODP� VLVWHP� GLJDQWL� �� EXODQ� VHNDOL� VHUWD� NRPSRQHQ� ODLQ� GLEHUVLKNDQ� VHFDUD�

EHUNDOD� VHVXDL� GHQJDQ� 623� �VWDQGDUW� RSHUDVLRQDO� SURFHGXUH�� DODW� ERPE�

FDORULPHWHU�W\SH�,.$�&���6DUDQ�LQL�SHQXOLV�VDPSDLNDQ�PHQJLQJDW�EDQ\DNQ\D�

VHQVRU�SDGD�DODW�ERPE�NDORULPHWHU��

'LNDUHQDNDQ� IDNWRU� NHQGDOD� WHUVHEXW��PDND� KDQ\D� �� VDPSHO� XML� \DQJ�

GLDQDOLVLV� PHQJJXQDNDQ� PHWRGH� ERPE� NDORULPHWHU� \DLWX� PDVNHU� GDQ� WLVVXH��

+DVLO�SHQJXMLDQ�GDSDW�GLOLKDW�SDGD�WDEHO�GLEDZDK�LQL��

7DEHO������ +DVLO�3HQJXMLDQ�1LODL�.DORU

6DPSHO 1LODL�
.DORU��-�J�

6SRQV �
7LVVXH �����
/DWH[ �

:DGDK�%HNDV�%XEXN�
0DVNHU �

-DUXP�$NXSXQWXU �
-DUXP�6XQWLN

%HNDV�0DVNHU ����

%HUGDVDUNDQ�KDVLO� SHQJXMLDQ� GLSHUROHK�KDVLO� QLODL� NDORU� WLVVXH� VHEHVDU�

������ -�J� GDQ� EHNDV� PDVNHU� ����� -�J�� 0HWRGH� ODLQ� \DQJ� GLJXQDNDQ� GDODP�

SHQHQWXDQ� QLODL� NDORU� LQL� DGDODK� PHWRGH� PDQXDO� GHQJDQ� PHQJJXQDNDQ�

SUR[LPDWH�DQDO\VLV��+DO�LQL�EHUWXMXDQ�XQWXN�PHPEDQGLQJNDQ�QLODL�NDORU�DQWDUD�

KDVLO�DQDOLVLV�ERPE�NDORULPHWHU�GHQJDQ�SHUKLWXQJDQ�PDQXDO��6HODLQ�LWX��NHQGDOD�

WHNQLV� VDDW� SHQJJXQDDQ� ERPE� NDORULPHWHU� PHPEXDW� VDPSHO� XML� \DQJ� EHOXP�

GLDQDOLVLV� PHQJJXQDNDQ� PHWRGH� ERP� NDORULPHWHU� GLDQDOLVLV� PHQJJXQDNDQ�

SHUKLWXQJDQ�PDQXDO�SUR[LPDWH�DQDO\VLV�GHQJDQ�FDUD�VXEWLWXVL�KDVLO�SHQJXMLDQ�

IUDNVL�YRODWLOH�GDQ�IUDNVL�IL[HG�FDUERQ��

%HULNXW�DGDODK�KDVLO�SHUKLWXQJDQ�SUR[LPDWH�DQDO\VLV�
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7DEHO������ +DVLO�SHUKLWXQJDQ�SUR[LPDWH�DQDO\VLV

6DPSHO 9RODWLO )L[HG�&DUERQ
1LODL�
.DORU�
�FDO�J�

6SRQV ����� ����� �������

/DWH[ ����� ����� �������

7LVVXH ����� ����� �������

%HNDV�0DVNHU ����� ����� �������

:DGDK�(Q]LP ���� ���� �����

:DGDK�6HUXP�3LQN ����� ����� ������

:DGDK�6HUXP�+LWDP ���� ���� ������
:DGDK�%HNDV�%XEXN�

0DVNHU �����
�����

�������

-DUXP�$NXSXQWXU ���� ���� ���

-DUXP�6XQWLN��6SXLW� ����� ����� �������

3LQVHW ���� ���� ���

(NVWUDFWRU ���� ���� ����

3HUKLWXQJDQ�SUR[LPDWH� DQDO\VLV�PHQJJXQDNDQ� SHUVDPDDQ� ���� GLPDQD�

PHQJJXQDNDQ�GDWD�SHUKLWXQJDQ�KDVLO�XML�SULPHU�\DLWX�NDGDU�YRODWLOH�GDQ�IL[HG�

FDUERQ�� %HUGDVDUNDQ� KDVLO� SHUKLWXQJDQ� WHUVHEXW� GLGDSDW� QLODL� NDORU� VSRQV�

VHEHVDU�������� .DO�J� /DWH[� VHEHVDU�������NDO�J�� WLVX���������NDO�J�� EHNDV�

PDVNHU�VHEHVDU���������NDO�J��ZDGDK�HQ]LP�������NDO�J��ZDGDK�VHUXP�KLWDP�

GDQ�SLQN�VHEHVDDU��������NDO�J�GDQ������� NDO�J��ZDGDK�EHNDV�PDVNHU���������

NDO�J�� VHUWD� VDPSHO� MDUXP�VXQWLN�GDQ�HNWUDFWRU� VHEHVDU���������GDQ����NDO�J��

6HPHQWDUD�LWX��XQWXN�MDUXP�DNXSXQWXU�GDQ�SLQVHW�PHPLOLNL�QLODL�NDORU���NDO�J��

%HUGDVDUNDQ�KDVLO�NHGXD�SHQJXMLDQ�PDND�GDSDW�GLOLKDW�QLODL�NDORU�VDPSHO�

OLPEDK�%��NOLQLN�;�VHEDJDL�EHULNXW��

7DEHO������ 3HUEDQGLQJDQ�PHWRGH�ERPE�FDORULPHWHU�GDQ�SUR[LPDWH�DQDO\VLV

6DPSHO
1LODL�.DORU��FDO�J�
%RP�

.DORULPHWHU
3UR[LPDWH�
$QDO\VLV

6SRQV Ͳ ���
/DWH[ Ͳ �������
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6DPSHO
1LODL�.DORU��FDO�J�
%RP�

.DORULPHWHU
3UR[LPDWH�
$QDO\VLV

7LVVXH ������� �������
%HNDV�0DVNHU ������ �������
:DGDK�(Q]LP Ͳ �����

:DGDK�6HUXP�3LQN Ͳ ������
:DGDK�6HUXP�+LWDP Ͳ ������
:DGDK�%HNDV�%XEXN�

0DVNHU Ͳ �������
-DUXP�$NXSXQWXU Ͳ ���

-DUXP�6XQWLN��6SXLW� Ͳ �������
3LQVHW Ͳ ���

(NVWUDFWRU Ͳ ����
0LQ ���
0D[ �������

'DUL� WDEHO� GLDWDV�� GDSDW� GLOLKDW� SHUEDQGLQJDQ� KDVLO� QLODL� NDORU�

PHQJJXQDNDQ�PHWRGH�SUR[LPDWH�DQDO\VLV�GHQJDQ�ERPE�FDORULPHWHU�GLPDQD�

VDWXDQ�WHODK�GL�NRQYHUVL�PHQMDGL�NDO�J��%HUGDVDUNDQ�WDEHO�NRQYHUVL�HQHUJL�

GLGDSDW� �� -RXOH� VDPD� GHQJDQ� ��������� .DORUL� �FRQYHUWOLYH�FRP�� �������

+DVLO�SHQJXMLDQ�PHQXQMXNDQ�EDKZD�KDVLO�DQDO\VLV�SUR[LPDWH�DQDO\VLV�GDQ�

ERPE� FDORULPHWHU� SHUEHGDDQ� \DQJ� VLJQLILNDQ�� +DVLO� SHQJXMLDQ� GHQJDQ�

PHQJJXQDNDQ� ERPE� FDORULPHWHU� XQWXN� VDPSHO� EHNDV� PDVNHU� GDQ� WLVVXH�

PHPLOLNL�QLODL�NDORU�\DQJ�OHELK�EHVDU�\DLWX��������NDO�J�GDQ���������NDO�J�

GLEDQGLQJNDQ� GHQJDQ� SHUKLWXQJDQ� SUR[LPDWH� DQDO\VLV� QLODL� NDORU� PDVNHU

GDQ�WLVVXH�VHEHVDU������ NDO�J�GDQ������ NDO�J��+DO�LQL�GDSDW�GLSHQJDUXKL�

ROHK� IDNWRU� WHPSHUDWXUH�\DQJ�GLJXQDNDQ�GDODP�SHQJDPELODQ�GDWD�SULPHU��

'LPDQD� NDGDU� DEX� GDWDQ\D� GLDPELO� EHUGDVDUNDQ� SHQJXUDQJDQ� �����

WHUKDGDS�NDGDU�YRODWLO���'DODP�DQDOLVLV�QLODL�NDORU�GHQJDQ�PHWRGH�SUR[LPDWH�

DQDO\VLV�OHELK�EDLN�SHQGHNDWDQ�SHUKLWXQJDQ�QLODL�NDORU�PHQJJXQDNDQ�NDGDU�

DEX� \DQJ� WHODK� PHODOXL� SHQJXMLDQ� WHUVHQGLUL� PHQJJXQDNDQ� UXPXV�

SHQJXNXUDQ�NDGDU�DEX�VDPSDK��/XELV���������1LODL�NDORU�EHUEDQGLQJ�OXUXV�
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GHQJDQ�NDGDU�YRODWLOH�GDQ�NDUERQ�WHWDS��+XEXQJDQ�NHWLJDQ\D�GDSDW�GLOLKDW�

GDUL�JUDILN�GLEDZDK�LQL�

*DPEDU����� *UDILN�+XEXQJDQ�1LODL�.DORU�GDQ�QLODL�SUR[LPDWH�DQDO\VLV

%HUGDVDUNDQ�JUDILN�\DQJ�GLDWDV�GDSDW�GLOLKDW�EDKZD�QLODL�NDORU�SHU�NDWHJRUL�

OLPEDK�EHUEDQGLQJ�OXUXV�GHQJDQ�QLODL�NDGDU�DLU��NDGDU�YRODWLOH��GDQ�NDGDU�NDUERQ�

WHWDS��'LPDQD�OLPEDK�LQIHNVLXV�PHPLOLNL QLODL�NDORU�\DQJ�SDOLQJ�WLQJJL�GDQ�

NHPXGLDQ�GLLNXWL�GHQJDQ�OLPEDK�IDUPDVL��1LODL�NDORU�SDOLQJ�UHQGDK�GLKDVLONDQ�GDUL�

OLPEDK�PHGLV�EHQGD�WDMDP��.DQGXQJDQ�NDGDU�YRODWLO�GDQ�NDUERQ�WHWDS�PHUXSDNDQ�

NRPSRQHQ�XWDPD�\DQJ�PHPSHQJDUXKL�QLODL�NDORU�\DQJ�GLKDVLONDQ� 6HDNLP�WLQJJL�

NDUERQ�WHWDS�GDQ�YRODWLO�\DQJ�GLKDVLONDQ�PDND�PHQJJDPEDUNDQ�EDKDQ�WHUVHEXW�

PXGDK�WHUEDNDU�VHKLQJJD�QLODL�NDORU�DNDQ�PHQLQJNDW��'LVWULFW��HW�DO����������
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����:DVWH�7R�(QHUJ\
'DODP�NDLWDQQ\D�GHQJDQ�HQHUJ\��QLODL�NDORU�VDPSDK�PHQMDGL�SDUDPHWHU�

SHQWLQJ��'LEXWXKNDQ�HQHUJL�DOWHUQDWLYH�\DQJ�GDSDW�PHQJJDQWLNDQ�VXPEHU�GD\D�

WLGDN� WHUEDUXNDQ� VHSHUWL� EDKDQ� EDNDU� IRVLO�� (QHUJL� LQL� GDSDW� GLJDQWLNDQ� ROHK�

HQHUJL�\DQJ�WHUNDQGXQJ�GLGDODP�VDPSDK�GLPDQD�GLNHQDO�GHQJDQ�NRQVHS�:W(

�1RYLWD�������GDODP�/XELV���������/LPEDK�GDSDW�PHQMDGL�VXPEHU�GD\D�HQHUJL�

\DQJ�EHUKDUJD��6XPEHU�HQHUJ\�GDUL�OLPEDK�GDSDW�PHQ\HOHVDLNDQ�GXD�PDVDODK�

VHNDOLJXV� \DLWX�PHQJRODK� MXPODK� OLPEDK� \DQJ� WLGDN� GDSDW� GLGDXU� XODQJ� GDQ

PHQJKDVLONDQ� VHMXPODK� EHVDU� HQHUJL \DQJ� GDSDW� GLPDVXNNDQ� GDODP� EDXUDQ�

SURGXNVL� HQHUJL�� ,QWHUDNVL� DQWDUD� VROXVL� SHQJHORODDQ� OLPEDK� GDQ� WHNQRORJL�

SURGXNVL� HQHUJL� GDSDW� VDQJDW� EHUYDULDVL�� WHUJDQWXQJ� EHEHUDSD� IDNWRU�� 1HJDUD�

\DQJ� EHUEHGD� PHPLOLK� VWUDWHJL� \DQJ� EHUEHGD� WHUJDQWXQJ� SDGD� NULWHULD� GDQ�

NHQGDOD�VRFLDO��HNRQRPL��GDQ� OLQJNXQJDQ��-LND� WHNQRORJL�:W(�GLNHPEDQJNDQ�

GDQ�GLLPSOHPHQWDVLNDQ�PHQJLNXWL�SULQVLS�SULQVLS�NHEHUODQMXWDQ��PDND�VWUDWHJL�

SHQJRODKDQ� OLPEDK� \DQJ� WHSDW� GDQ� SURGXNVL� HQHUJL \DQJ� UDPDK� OLQJNXQJDQ�

GDSDW� GLFDSDL� SDGD� VDDW� \DQJ� VDPD� XQWXN� PHQJDWDVL� WDQWDQJDQ� GLVHNWRU�

SHQJHORODDQ�OLPEDK�GDQ�HQHUJL��6DDW�LQL�DGD�EHEHUDSD�WHNQRORJL�\DQJ�GLWHUDSNDQ�

GDODP�NRQYHUVL� OLPEDK�PHQMDGL�HQHUJ\�\DLWX� WKHUPRFKHPLFDO�FRQYHUVLRQ�GDQ�

ELRORJLFDO� FRQYHUVLRQ�� 7KHUPRFKHPLFDO� FRQYHUVLRQ� WHUGLUL� GDUL� WHNQRORJL�

FRPEXVWLRQ��JDVLILFDWLRQ��GDQ�S\URO\VLV��:RUOG�(QHUJ\�&RXQFLO��������

/LPEDK�PHGLV�PHPLOLNL�QLODL�NDORU�\DQJ� OHELK� WLQJJL�GDQ�EDKDQ�\DQJ�

PXGDK� PHQJXDS �=HQJ� HW� DO��� ������� 1LODL� NDORU� \DQJ� GLEXWXKNDQ� GDODP�

SHUDQFDQJDQ�3HPEDQJNLW�/LVWULN�7HQDJD�6DPSDK��3/76D��\DLWX������NNDO�NJ�

GHQJDQ� NDGDU� DLU� ���� �'DPDQKXUL� 	� 3DGPL�� ������� %HUGDVDUNDQ� KDVLO�

SHQJXMLDQ� QLODL� NDORU� VDPSDK� \DQJ� GL� SHUROHK� GDUL� OLPEDK� %�� SDGDW� NOLQLN�

NHFDQWLNDQ�FXNXS�WLQJJL�\DLWX�GHQJDQ�QLODL�WHUWLQJJL������FDO�J�VHUWD�QLODL�NDGDU�

DLU� UDWD�UDWD� GLEDZDK� ����� +DO� LQL� GDSDW� GLSHUWLPEDQJNDQ� XQWXN� DOWHUQDWLI�

SHQJRODKDQ� OLPEDK�VDFDUD� WHUPDO��1DPXQ��SHQHOLWLDQ� LQL�SHUOX�GLWLQGDNODQMXWL�

PHQJHQDL� WLPEXODQ� OLPEDK� \DQJ� GLKDVLONDQ�� 'DODP� SHQJRODKDQ WKHUPDO�

PHQMDGL� HQHUJL� GLEXWXKNDQ� MXPODK� SRWHQVL� OLPEDK� WHUWHQWX�� .DGDU� DLU� \DQJ�

WLQJJL�DNDQ�PHQJXUDQJL�HILVLHQVL�NRQYHUVL�GDQ�NLQHUMD�NDUHQD�VHMXPODK�HQHUJL�
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DNDQ� GLJXQDNDQ� XQWXN� PHQJXDSNDQ� DLU� WHUVHEXW�� 6HODLQ� LWX� MXJD� PHQFHJDK�

SHPDEDNDUDQ�OHELK�ODQMXW��%HJLWXSXOD�VHEDOLNQ\D��NDGDU�DLU�\DQJ�UHQGDK�DNDQ�

PHQLQJNDWNDQ� NLQHUMD� GDQ� PHODQFDUNDQ� NHEHUODQMXWDQ� SHPEDNDUDQ�

�2EHUQEHUJHU��HW�DO��������GDODP�6XNDUWD���������

%HUGDVDUNDQ� KDVLO� DQDOLVLV� NDGDU� YRODWLOH�� VDPSHO� XML� PHPLOLNL�

NHPDPSXDQ�XQWXN�PHQMDGL�EDKDQ�EDNDU��+DO�LQL�WHUOLKDW�GDUL�NDGDU�YRODWLOH�\DQJ�

WLQJJL� \DLWX� EHUNLVDU� DQWDUD� ��������� %DKDQ�EDKDQ� YRODWLOH� PHQHQWXNDQ�

NHPDPSXDQ� SHPEDNDUDQ� GDUL� VXDWX� EDKDQ� EDNDU�� %DKDQ� EDNDU� GHQJDQ�

NDQGXQJDQ�YRODWLOH� WLQJJL�EHUDUWL�VHEDJLDQ�EHVDU�QLODL�NDORU�\DQJ�GLPLOLNL�DNDQ�

GLOHSDVNDQ�VHEDJDL�XDS�SHPEDNDUDQ��2EHUQEHUJHU��HW�DO��������GDODP�6XNDUWD��

�������

'LOLKDW� GDUL� NDGDU� DEX� \DQJ� GLKDVLONDQ�� OLPEDK� %�� SDGDW� NOLQLN�

NHFDQWLNDQ PHPLOLNL�SRWHQVL�PHQMDGL�HQHUJL��+DO�LQL�GDSDW�GLOLKDW�GDUL�NDGDU�DEX�

\DQJ�UHQGDK��6HPDNLQ�WLQJJL�NDQGXQJDQ DEX�SDGD�EDKDQ�EDNDU�PDND�QLODL�NDORU�

GDUL� EDKDQ� EDNDU� WHUVHEXW� VHPDNLQ� UHQGDK�� %HJLWXSXOD� VHEDOLNQ\D�� VHPDNLQ�

UHQGDK�NDQGXQJDQ�DEX�SDGD�EDKDQ�EDNDU�PDND�QLODL�NDORU�EDKDQ�EDNDU�WHUVHEXW�

VHPDNLQ�WLQJJL��6XNDUWD���������6HEDJDL�DWXUDQ�XPXP��LQVHQHUDVL�:W(�KDQ\D�

GDSDW� GLSHUWLPEDQJNDQ� MLND� DOLUDQ� OLPEDK� \DQJ� PDVXN� PHPLOLNL� QLODL� NDORU�

EHUVLK�UDWD�UDWD�PLQLPDO���0-�NJ��6HODLQ�LWX��GDODP�SHQJRSHUDVLDQ�\DQJ�RSWLPDO��

SDVRNDQ� OLPEDK� \DQJ� PXGDK� WHUEDNDU� VHWLGDNQ\D� KDUXV� EHUMXPODK� ��������

WRQ�WDKXQ �XQWXN�VNDOD�HQHUJL�\DQJ�OHELK�EHVDU� �:RUOG�(QHUJ\�&RXQFLO��������

7DEHO������ 3HUEDQGLQJDQ�(PLVL

06:�
LQVHQHUDWLRQ

&RDO�
FRPEXVWLRQ

&DUERQ�GLR[LGH ������� �������
6XOSKXU�
GLR[LGH

���� ���

1LWURJHQ�
R[LGHV

���� ����

6XPEHU��:RUOG�(QHUJ\�&RXQFLO�������



��

1DPXQ�� XQWXN�PHQ\HOHVDLNDQ� SHUEDQGLQJDQ� LQL�� KDUXV� GLLQJDW� EDKZD�

DGD�HPLVL�WDPEDKDQ�\DQJ�FXNXS�EHVDU�XQWXN�PHQDPEDQJ��PHPEHUVLKNDQ��GDQ�

PHQJDQJNXW�EDWXEDUD�NH�SHPEDQJNLW� OLVWULN��3HUWLPEDQJDQ�VHUXSD� MXJD�GDSDW�

GLEXDW� XQWXN� HPLVL� SDUWLNXODW�� \DQJ� WHODK� PHQMDGL� SHUKDWLDQ� EHVDU� WHUXWDPD�

XQWXN� LQVWDODVL� SHPEDNDUDQ� \DLWX� WLQJNDW� HPLVL� GLR[LQ� GDQ� IXUDQ�� 8QWXN�

PHQJXUDQJL�HPLVL�IDVD�SDUWLNXODW�GDQ�JDV��EDLN�EDWX�EDUD�GDQ�SDEULN�LQVLQHUDVL�

WHODK� PHQJDGRSVL� VHUDQJNDLDQ� XQLW� SURVHV� XQWXN� PHPEHUVLKNDQ� DOLUDQ� JDV�

EXDQJ�� GDQ� LQL� WHODK� PHQ\HEDENDQ� SHQLQJNDWDQ� \DQJ� VLJQLILNDQ� GDODP� KDO�

NHOHVWDULDQ�OLQJNXQJDQ� 6DDW�LQL��WDQDPDQ�LQVLQHUDVL�WLGDN�ODJL�PHQMDGL�VXPEHU�

GLRNVLQ� GDQ� IXUDQ� \DQJ� VLJQLILNDQ�� +DO� LQL� NDUHQD� SHQHUDSDQ� SHUDWXUDQ�

SHPHULQWDK� WHQWDQJ� VWUDWHJL� SHQJHQGDOLDQ� HPLVL�� \DQJ� WHODK� PHQ\HEDENDQ�

SHQJXUDQJDQ� WRWDO� HPLVL� GLRNVLQ� WHUNDLW� LQVLQHUDVL� WDKXQDQ� GDUL� ������� JUDP�

SDGD�WDKXQ������PHQMDGL����JUDP�SDGD�WDKXQ ������VXDWX�SHQJXUDQJDQ�VHEHVDU�

�������8QLWHG�6WDWHV�(QYLURQPHQWDO�3URWHFWLRQ�$JHQF\���������%HUGDVDUNDQ�

3HUDWXUDQ� 0HQWHUL� /LQJNXQJDQ� +LGXS� GDQ� .HKXWDQDQ� 1R�� ��� 7DKXQ� �����

GLVHEXWNDQ� EDKZD� HPLVL� GLRNVLQ� GDQ� IXUDQ� \DQJ� GLSHUEROHKNDQ� GDUL� KDVLO�

SHQJRODKDQ�WHUPDO�DGDODK�����QJ�1P� �./+.���������

%HUGDVDUNDQ�GDWD�NDUDNWHULVWLN�ILVLN�OLPEDK�%��NOLQLN�NHFDQWLNDQ�;�\DLWX�

NDGDU�DLU��NDGDU�YRODWLOH�GDQ�DEX��NDGDU�IL[HG�FDUERQ GDQ�QLODL�NDORU��PDND�GDSDW�

GLOLKDW�EDKZD�OLPEDK�%��SDGDW�NOLQLN�NHFDQWLNDQ� PHPLOLNL�SRWHQVL�\DQJ�WLQJJL�

XQWXN� GLPDQIDDWNDQ� PHQMDGL� HQHUJL� GHQJDQ� NRQVHS� :W(� PHQJJXQDNDQ�

WHNQRORJL� WKHUPDO� /LPEDK� ,QIHNVLXV� QRQ� WDMDP� PHUXSDNDQ� EDKDQ� \DQJ�

GLUHNRPHQGDVLNDQ�\DQJ�PHPLOLNL�SHOXDQJ�SDOLQJ�WLQJJL�PHQMDGL�:W(�GHQJDQ�

QLODL�NDORU�WLQJJL� 1DPXQ��NHWHUEDWDVDQ GDODP�SHQHOLWLDQ�PHPEXDW�SHQHQWXDQ�

WHNQRORJL� \DQJ� FRFRN� XQWXN� GLJXQDNDQ� EHOXP� ELVD� GLWHQWXNDQ� NDUHQD� WLGDN�

DGDQ\D� GDWD� NDUDNWHULVWLN� NLPLD� OLPEDK� %�� NOLQLN� NHFDQWLNDQ�� 6HODLQ� LWX��

VHGLNLWQ\D�SHQHOLWLDQ�PHQJHQDL�OLPEDK�%��NOLQLN�NHFDQWLNDQ��NKXVXVQ\D�\DQJ�

PHPEDKDV�NDUDNWHULVWLN�ILVLN�NLPLD�PHQMDGL�NHQGDOD�GDODP�PHPSHUWLPEDQJNDQ�

WHNQRORJL�GDODP�PHQJNRQYHUVL� OLPEDK�%��NOLQLN�NHFDQWLNDQ�PHQMDGL�HQHUJ\��

)DNWRU� ODLQ� \DQJ�PHQMDGL�NHWHUEDWDVDQ�GDODP�SHQHOLWLDQ� LQL� DGDODK�PHQJHQDL�

WLPEXODQ�OLPEDK�%��NOLQLN�NHFDQWLNDQ�GDQ�SRWHQVL�HPLVL�\DQJ�GLKDVLONDQ�MXJD�
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SHUOX�GLSHUWLPEDQJNDQ�GDODP�SHQHQWXDQ�SHUHQFDQDDQ�NRQYHUVL�OLPEDK�PHQMDGL�

HQHUJ\��6HKLQJJD�SHUOX�DGDQ\D�SHQHOLWLDQ�\DQJ�OHELK�PHQGHWDLO�WHUNDLW�KDO�LQL��

����$OWHUQDWLI�3HQJRODKDQ
'DWD� WLPEXODQ�� NRPSRVLVL�� GDQ� NDUHNWHULVWLN� OLPEDK� DGDODK� KDO� \DQJ�

PHQXQMDQJ� SHQ\XVXQDQ� VLVWHP� SHQJHORODDQ� SHUVDPSDKDQ� GL� VXDWX� ZLOD\DK��

'DWD� WHUVHEXW� KDUXV� WHUVHGLD� DJDU� WHUVXVXQQ\D� DOWHUQDWLI� VLVWHP� SHQJHORODDQ�

VDPSDK�\DQJ�EDLN��'DPDQKXUL�	�3DGPL���������$GD�EHEHUDSD�MHQLV�WHNQRORJL�

SHQJRODKDQ� GDQ� SHPEXDQJDQ� OLPEDK� PHGLV� VHSHUWL� JHORPEDQJ�

HOHNWURPDJHQHWLN��GLVLQIHNVL�NLPLD��VDQLWDU\�ODQGILOO�GDQ�LQVLQHUDVL�VXKX�WLQJJL��

6HWLDS�WHNQRORJL�PHPLOLNL�EDWDVDQQ\D�WHUVHQGLUL��=HQJ�HW�DO����������7HNQRORJL�

LQFLQHUDWRU�DGDODK�WHNQRORJL�SHPEDNDUDQ�\DQJ�PHQJJXQDNDQ�WHPSHUDWXU�WLQJJL�

WHWDSL�\DQJ�VHULQJ�MDGL�PDVDODK�LDODK�HPLVL�XGDUD�GDUL�LQFLQHUDWRU�WHUVHEXW�\DQJ�

GDSDW�PHQFHPDUL�XGDUD�DSDELOD�WLGDN�PHPLOLNL�SHQJHQGDOLDQ�XGDUD�\DQJ�EDLN��

,QVLQHUDVL�PHUXSDNDQ�SURVHV�SHPEDNDUDQ�\DQJ�WHURUJDQLVLU�XQWXN�PHQJXUDQJL�

OLPEDK�SDGDW�VHKLQJJD�EHUEHQWXN�DEX�GDQ�GLODNXNDQ�QHWUDOLVDVL�GDQ�VROLGLILNDVL�

DEX� KDVLO� EDNDUDQ� GDQ� GLNXEXUNDQ� GLGDODP� WDQDK�� 3URVHV� SHQJRSHUDVLDQ�

LQVLQHUDWRU�MXJD�VDQJDW�EHUSHQJDUXK�SDGD�HYHNWLYLWDV�GDUL�SHPXVQDKDQ�OLPEDK�

PHGLV� UXPDK� VDNLW� VHKLQJJD� GLSHUOXNDQ� VWDQGDU� SHQJRSHUDVLDQ� \DQJ� EDLN�

�/HRQDUG�� ������� 3HPDQDVDQ� JHORPEDQJ�PLNUR� DGDODK� WHNQLN� \DQJQPHQDULN�

NDUHQD�PHPEHULNDQ�SURVHV�SHPDQDVDQ�YROXPHWULN�GHQJDQ�HILVLHQVL�SHPDQDVDQ�

\DQJ�OHELK�EDLN�GLEDQGLQJNDQ�GHQJDQ�WHNQLN�NRQYHQVLRQDO��1DPXQ��EDKDQ�\DQJ�

EHUEHGD PHPEHULNDQ� UHVSRQ� \DQJ� EHUEHGD WHUKDGDS� SHPDQDVDQ� JHORPEDQJ�

PLNUR�� %HEHUDSD� EDKDQ� PHQFHUPLQNDQ� DWDX� WDPSDN� WUDQVSDUDQ� XQWXN�

JHORPEDQJ� PLNUR� GDQ� GLNHQDO� VHEDJDL� GLHOHNWULN �7�-�� $SSOHWRQ�� &ROGHU��

.LQJPDQ��	�/RZQGHV��������

'DODP� SHQHQWXDQ� DOWHUQDWLI� SHQJRODKDQ� OLPEDK� %�� NOLQLN� NHFDQWLNDQ�

GLJXQDNDQ� PHWRGH� PXOWL� NULWHULD� DQDOLVLV�� 'DODP� DQDOLVLV� LQL� GLDPELO�

EHUGDVDUNDQ� DVSHN� WHNQLV� �PHUXMXN� NHSDGD� GDWD� SUR[LPDWH� DQDO\VLV��� VRVLDO��

ELD\D� GDQ� HNRQRPL�� GDQ� OLQJNXQJDQ�� %RERW� VHWLDS� SRLQW� NULWHULD� EHUMXPODK�

������6NRULQJ�PDVLQJ�PDVLQJ�NULWHULD�GLWHQWXNDQ�DWDV�IDNWRU�GDWD�SULPHU�GDQ�
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VHNXQGHU� WHUNDLW� SHQJRODKDQ� OLPEDK� %�� PHGLV� GDQ� EHUGDVDUNDQ� WLQJNDW�

NHSHQWLQJDQQ\D�� 6HPHQWDUD� LWX� SHPLOLKDQ� WHNQRORJL� EHUGDDVDUNDQ� NULWHULD�

NDUDNWHULVWLN�OLPEDK�NOLQLN�NHFDQWLNDQ��ELD\D�LQYHVWDVL�GDQ�RSHUDVL��NHPXGDKDQ�

RSHUDVL��GDQ� IDNWRU�HPLVL��6NRULQJ�GLWHWDSNDQ�GHQJDQ�UDQJH�QLODL���VDPSDL����

1LODL� �� EHUDUWL� SDOLQJ� UHQGDK� GDQ� QLODL� �� DGDODK� VNRU� SDOLQJ� WLQJJL�� 'LPDQD�

DUWLQ\D� VNRU� �� DNDQ� GLEHULNDQ� NHSDGD� WHNQRORJL� \DQJ� SDOLQJ� EDLN� GDQ�

GLUHNRPHQGDVLNDQ� $OWHUQDWLI�WHNQRORJL�\DQJ�GLSHUWLPEDQJNDQ�GDODP�SHQHOLWLDQ�

LQL�DGDODK�WHNQRORJL�PHQJJXQDNDQ�SHQJRODKDQ�WHPSHUDWXUH�WLQJJL��LQVLQHUDVL��

GDQ� WHNQRORJL� PLFURZDYH�� %HULNXW� DGDODK� WDEHO� PXOWL� NULWHULD� DQDO\VLV�

DOWHUQDWLYH�SHQJRODKDQ�

7DEHO������ 0XOWL�.ULWHULD�DQDOLVLV

.ULWHULD
%RERW�����
�����

6NRULQJ������ +DVLO

,QVLQHUDVL 0LFURZDYH ,QVLQHUDVL 0LFURZDYH

.HVHVXDLDQ�
GHQJDQ�

NDUDNWHULVWLN�
OLPEDK

��� � � ���� ����

%LD\D�
LQYHVWDVL

��� � � ��� ���

%LD\D�
RSHUDVLRQDO

��� � � ���� ���

.HPXGDKDQ�
RSHUDVLRQDO

��� � � ���� ���

(PLVL ��� � � ��� ����

(ILVLHQVL ��� � � ���� ����

:W( ��� � � ��� �
.HEXWXKDQ�
HQHUJL

��� � � ���� ����

7RWDO ���� ���

$OWHUQDWLI�WHNQRORJL�\DQJ�SHUWDPD�DGDODK�WHNQRORJL�\DQJ�PHQJJXQDNDQ�

WHPSHUDWXU VXKX�WLQJJL�DWDX�GLNHQDO�MXJD�GHQJDQ�LQFLQHUDWRU��7XMXDQ�LQFLQHUDWRU�

DGDODK�XQWXN�PHQJXUDQJL�YROXPH�OLPEDK�%��VHEHOXP�GLEXDQJ�GDQ�MXJD�GDSDW�

PHQJKLODQJNDQ�VLIDW�EHUEDKD\D�OLPEDK�LWX�VHQGLUL��.RGUDW��������� ,QVLQHUDWRU�

LQL�DGDODK�WLSH�EDWFK�GDQ�WLGDN�PHPLOLNL�VLVWHP�NRQWURO�SROXVL�XGDUD��)UHNXHQVL�



��

RSHUDVLRQDO�LQVLQHUDWRU�LQL�DGDODK���MDP�VHWLDS�KDUL�GDQ�NDSDVLWDV�SHQJRODKDQQ\D�

DGDODK�����NJ���KDUL��$EG�(O�6DODP���������

*DPEDU����� 6NHPD�DOLU�3HQJRODKDQ�,QVLQHUDWRU

3DGD�NULWHULD�DQDOLVLV�SRWHQVL�:W(��WHNQRORJL�LQVLQHUDWRU�PHPLOLNL�SRLQ�

���+DO�LQL�GLNDUHQDNDQ�SHQJRODKDQ�PHQJJXQDNDQ�PHWRGH�LQL�PHPLOLNL�SRWHQVL�

NRQYHUVL� OLPEDK� \DQJ� VDQJDW� EHVDU� XQWXN� GLPDQIDDWNDQ� VHEDJDL� HQHUJL��

7HNQRORJL�SHPEDNDUDQ�VXKX�WLQJJL�PHPLOLNL�WLQJNDW�PLQLPDOLVDVL�OLPEDK�GDQ�

UHJHQHUDVL�VXPEHU�GD\D�\DQJ�OHELK�WLQJJL��6HODLQ�LWX��SHQJRODKDQ�OLPEDK�PHGLV�

GHQJDQ�SHPEDNDUDQ�VDQJDW�EHUPDQIDDW�WLGDN�KDQ\D�EDJL�OLQJNXQJDQ�WHWDSL�MXJD�

EDJL� HNRQRPL�� ,QVHQHUDVL� VDDW� LQL� MXJD� GLJXQDNDQ� XQWXN� SHQJRODKDQ� OLPEDK�

PHGLV� GL� 7LRQJNRN� �'XDQ�� +XDQJ�� :DQJ�� =KRX�� 	� /L�� ������ 3HPEDNDUDQ�

OLPEDK�PHGLV�GDODP�LQVHQHUDWRU�WLGDN�VWDELO�NDUHQD�NRPSRVLVL�NRPSOHNV�GDODP�

OLPEDK� PHGLV�� SURSRUVL� NRPSRQHQ� \DQJ� EHUEHGD�� QLODL� NDORU� GDQ� EHUEDJDL�

NDUDNWHULVWLN�ODLQ��$QDOLVLV�ILVLN�NLPLD�GDQ�QLODL�NDORU�GDUL�OLPEDK�PHGLV�DGDODK�

\DQJ�SDOLQJ� SHQWLQJ� XQWXN�PHQJDWXU� GDQ�PHQJHQGDOLNDQ� VLVWHP�SHPEDNDUDQ�

OLPEDK�PHGLV��=HQJ�HW�DO����������

$GDQ\D�NRPSRQHQ�FOHDQVLQJ�IXHO�SDGD�LQFLQHUDWRU�PHPEXDW�UHVLGX�\DQJ�

GLNHOXDUNDQ�PHQMDGL�WLGDN�EHUEDKD\D�MLND�SHPEDNDUDQ�WHUMDGL�VHFDUD�VHPSXUQD��



��

6HKLQJJD�SDGD�NULWHULD�DQDOLVLV�SRLQW���GLEHULNDQ�XQWXN�WHNQRORJL�LQL��(PLVL�NH�

DWPRVIHU�VHVXDL�GHQJDQ�SHUV\DUDWDQ�KXNXP�\DQJ�EHUODNX��6LVWHP�SHPEHUVLKDQ�

JDV�EXDQJ�GDODP�MHQLV�LQVWDODVL�LQL�KDUXV�PHQMDPLQ�HILVLHQVL�GDQ�NHDQGDODQ�\DQJ�

WLQJJL�� $QDOLVLV� DVSHN� OLQJNXQJDQ� PHQXQMXNNDQ� EDKZD� HPLVL� DNWXDO� NH�

DWPRVIHU��\DQJ�GLKDVLONDQ�GDUL�SHQJRODKDQ�WHUPDO�OLPEDK�PHGLV��OHELK�UHQGDK�

VHODPD�SHULRGH� VWXGL GDULSDGD� VWDQGDU� HPLVL� VDDW� LQL� GL�8QL�(URSD� �-��%XMDN��

������� ,QVLQHUDVL� 06:� WLGDN� VHSHQXKQ\D� PHQJKLODQJNDQ�� WHWDSL� VHFDUD�

VLJQLILNDQ� PHQJXUDQJL� YROXPH� OLPEDK� \DQJ� KDUXV� GLLVL� WDQDK�� 3HQJXUDQJDQ�

VHNLWDU� ���� EHUDW� GDQ� ��� YROXPH�� 5HVLGX� \DQJ� WLPEXO� GDUL� SHQJHQGDOLDQ�

SROXVL�XGDUD��$3&���%DJDLPDQDSXQ�PDVDODK�OLQJNXQJDQ��NDUHQD�PHPEHULNDQ�

DQFDPDQ�\DQJ�SDUDK�WHUKDGDS�DLU�WDQDK�GDQ�DLU�SHUPXNDDQ��:RUOG�%DQN���������

(ILVHQVL� \DQJ�EHVDU�PHPEXDW� WHNQRORJL� LQVLQHUDWRU�PHQGDSDW� SRLQW� ��

XQWXN� NULWHULD� LQL� MLND� GLEDQGLQJNDQ� GHQJDQ� WHNQRORJL� HOHNWURPDJQHWLN�

PHQJJXQDNDQ� PLFURZDYH�� 3HQHOLWLDQ HNSHULPHQWDO� GDUL� IOXNV� HQHUJL WHODK�

PHQXQMXNNDQ�EDKZD�DOLUDQ�HQHUJL�\DQJ�EHUJXQD�GDQ�HILVLHQVL�HQHUJL�WHUJDQWXQJ�

SDGD� EHEDQ� LQVLQHUDWRU�� 3HQLQJNDWDQ� EHEDQ� LQVLQHUDWRU� PHQJKDVLONDQ�

SHQLQJNDWDQ� DOLUDQ� HQHUJL� EHUPDQIDDW� GDQ� SHQLQJNDWDQ� UDVLR� HILVLHQVL� HQHUJL��

+DVLO� SHQHOLWLDQ� PHQXQMXNNDQ� EDKZD� SHPEXDQJDQ� SDQDV� OLPEDK� PHGLV�

PHQJKDVLONDQ�PDQIDDW�OLQJNXQJDQ��HQHUJL�GDQ�HNRQRPL�\DQJ�VLJQLILNDQ��-��:��

%XMDN���������+DO�LQL�GDSDW�PHQMDGL�SHPDQIDDWDQ�SRWHQVL�HQHUJL�OLPEDK�\DQJ�

VDQJDW�HILVLHQ�\DQJ�VHGHUKDQD�GDQ�WLGDN�WHUODOX�PHPEHUDWNDQ�OLQJNXQJDQ�

,QVLQHUDVL�OLPEDK�PHGLV�PHPXQJNLQDQ�PHQJKDVLONDQ�XDS�PHQJJXQDNDQ�

SDQDV� OLPEDK� GDUL� SHPEDNDUDQ� OLPEDK� PHGLV�� 'LD� PHQXQMXNNDQ� EDKZD�

SHQJJXQDDQ�VLVWHP�SHPXOLKDQ�SDQDV�VHSHUWL� LWX�VHFDUD�VLJQLILNDQ�PHQJXUDQJL�

ELD\D� RSHUDVL� WDKXQDQ� UXDQJ� ERLOHU� UXPDK� VDNLW� �'HDQ�� ������� 0HQXUXW�

GRNXPHQ�\DQJ�GLNHPEDQJNDQ�ROHK�8QL�(URSD��LQVLQHUDVL�OLPEDK�PHGLV�GDODP�

WDQXU� SXWDU� VDDW� LQL� PHUXSDNDQ� WHNQLN� WHUEDLN� \DQJ� WHUVHGLD� �%$7��� 6LVWHP�

HNVSHULPHQWDO� \DQJ� GLSHODMDUL� PHQJJXQDNDQ� NRQVWUXNVL� XQLN� UXDQJ� EDNDU�

�URWDU\� NLOQ��� .DUHQD� QLODL� NDORUL� \DQJ� UHODWLI� WLQJJL� GDUL� OLPEDK� �VHNLWDU� ���

0-�NJ��GDQ�NHEXWXKDQ�XQWXN�SHPEDNDUDQ�VHNXQGHU��DIWHUEXUQ��GDUL�DEX�GDVDU�

\DQJ� VHVXDL �(XURSHDQ� ,33&� %XUHDX�� ������� 6HFDUD� VLVWHP� NHUMD�� LQVLQHUDVL�



��

PHPLOLNL�EHEHUDSD�HOHPHQ�\DLWX�VLVWHP�SHPEXDWDQ�OLPEDK��UXDQJ�SHPEDNDUDQ��

5XDQJ� SHPEDNDUDQ� VHNXQGHU�� +56*�� GDQ� VLVWHP� SHPEHUVLKDQ� JDV�� 6LVWHP�

SHPXDWDQ� OLPEDK�GLLVL� VHFDUD� RWRPDWLV� GDQ� GLWLPEDQJ�ROHK� VLVWHP� FRPSXWHU��

6LVWHP� SHPXDWDQ� RWRPDWLV� PHQFHJDK� SHPXDWDQ� OLPEDK� GDODP� NDVXV� VHODPD�

VWDUW�XS��NHWLND�VXKX�\DQJ�GLEXWXKNDQ�GDODP�LQVLQHUDWRU�GDQ�UXDQJ�SHPEDNDUDQ�

VHNXQGHU�WHUODOX�UHQGDK�GDQ�VHODPD�RSHUDVL��NHWLND�VXKX�\DQJ�GLEXWXKNDQ�WHODK�

PHOHELKL� QLODL� PDNVLPXP� DWDX� QLODL� EDWDV� HPLVL� XGDUD� \DQJ� GLL]LQNDQ� WHODK�

WHUODPSDXL� 3HQJDWXUDQ� NHFHSDWDQ� GDODP� UXDQJ� SHPEDNDUDQ� PHQHQWXNDQ�

HILVLHQVL� VLVWHP� GDQ� WLQJNDW� NHMHQXKDQ� DEX� GDVDU�� 3HQJDWXUDQ� LQL� MXJD�

EHUGDPSDN� SDGD� HPLVL� IO\� DVK� �GHEX�� 3DGD� UXDQJ� SHPEDNDUDQ� VHNXQGHU�

GLOHQJNDSL�GHQJDQ�VLVWHP�SHPEXDQJDQ�DEX�GDVDU�RWRPDWLV� 6HPHQWDUD�LWX��SDGD�

SHPEDQJNLW�XDS�SHPXOLKDQ�SDQDV��+56*��$UHD�SHUWXNDUDQ�SDQDV�\DQJ�EHVDU�

PHPXQJNLQNDQ�SHQGLQJLQDQ�JDV�EXDQJ�\DQJ�FHSDW��VHKLQJJD�PHQJXUDQJL�HPLVL�

GLRNVLQ �-�� %XMDN�� ������� %HULNXW� DGDODK� FRQWRK� HOHPHQ� LQFLQHUDWRU� PRGHO�

5RWWDU\�.LOQ��

*DPEDU����� &RQWRK�'HVDLQ�,QVLQHUDWRU
6XPEHU��%XMDN�������
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'LOLKDW�GDUL�DVSHN�DQDOLVLV�NHOD\DNDQ�HNRQRPL��WRWDO�SHQJHOXDUDQ�PRGDO�

GDQ� ELD\D� SHPHOLKDUDDQ� WHODK� GLWHQWXNDQ�� 6HODLQ� LWX�� WRWDO� ELD\D� SHUDZDWDQ�

GLEDJL�PHQMDGL�EHEHUDSD�LWHP��%LD\D�SHUEDLNDQ�GLEHULNDQ�GHQJDQ�SHQJJDQWLDQ�

UHIUDNWRUL� VHEDJDL� LWHP�ELD\D� XWDPD�� ,WHP�ELD\D� SHUDZDWDQ� ODLQQ\D� WHUPDVXN�

SHPEHOLDQ�UHDJHQ��NDOVLXP�VRUEHQ�GHQJDQ�]DW�NDUERQ�DNWLI��GDQ�XUHD��,WHP�LQL�

MXJD� PHQFDNXS� HOHPHQ�HOHPHQ� ODLQ� \DQJ� WHUNDLW� GHQJDQ� RSHUDVL�� VHSHUWL�

SHPEHUVLKDQ� DWDX� SHUVHGLDDQ� NDQWRU� GOO�� .DUHQD� SHUVRQHO� \DQJ� VDQJDW�

EHUNXDOLILNDVL� GLSHUOXNDQ�� XSDK� EXODQDQ� \DQJ� UHODWLI� WLQJJL� \DLWX� ������

GLDVXPVLNDQ� ,QGLNDWRU�HNRQRPL�\DQJ�GLVHEXWNDQ�GL�DWDV�PHQXQMXNNDQ�EDKZD�

VLVWHP� \DQJ� GLXML� MXJD� PHQJXQWXQJNDQ� GDQ�PHQDULN�� 6LVWHP� SHQJXMLDQ� MXJD�

KHPDW�ELD\D�GDQ�PHQDULN�GDUL�VXGXW�SDQGDQJ�HNRQRPL �-��%XMDN���������6HFDUD�

OHELK�ULQFL�GDSDW�GLOLKDW�SDGD�JDPEDU�GLEDZDK�LQL��

*DPEDU����� 5$%�,QVLQHUDWRU�WHFKQRORJ\
6XPEHU��%XMDN�������

%HUGDVDUNDQ�WDEHO�GLDWDV�GDSDW�GLOLKDW�EDKZD�ELD\D�LQYHVWDVL�GDQ�RSHUDVL�

WHNQRORJL� SHQJRODKDQ�PHQJJXQDNDQ� LQFLQHUDWRU� PHPLOLNL� ELD\D� \DQJ� VDQJDW�

EHVDU�GLEDQGLQJNDQ�GHQJDQ�WHNQRORJL�SHPEDQGLQJQ\D��'LNDUHNDQ�KDO�WHUVHEXW��

VNRU� \DQJ� GLJXQDNDQ� XQWXN� NULWHULD� LQL� DGDODK� ��� 6NRU� �� GLEHULNDQ� NDUHQD�

WHNQRORJL� LQFLQHUDWRU� EHUSRWHQVL� PHQJKDVLONDQ� HQHUJL� \DQJ� GDSDW� PHQMDGL�

SHQJKHPDWDQ�ELD\D�GDODP�SHQJRSHUDVLDQQ\D�VHFDUD�HNRQRPL�



��

$OWHUQDWLI� SHQJRODKDQ� \DQJ� NHGXD� VHODLQ� LQVLQHUDVL� DGDODK� WHNQRORJL�

SHQJRODKDQ�JHORPEDQJ�PLNUR��0LFURZDYH�PHQJJXQDDQ�WHNQRORJL�JHORPEDQJ�

PLNUR�VHEDJDL�SHQJJDQWL�HQHUJL�HILVLHQ�XQWXN�WHNQRORJL�SHPDQDVDQ GLPDQD VDDW�

LQL� GLJXQDNDQ� GDODP� SHQJRODKDQ� OLPEDK�� %HULNXW� DGDODK� VNHPD� SHQJRODKDQ�

PHQJJXQDNDQ�WHNQRORJL�PLFURZDYH��

*DPEDU����� 6NHPD�0LFURZDYH�WHFKQRORJ\
6XPEHU��*RRJOH�3DWHQW�������

$SOLNDVL� SURVHV� \DQJ�GLSHUWLPEDQJNDQ� DGDODK�SHUDZDWDQ�GDQ� NRQWURO�

DOLUDQ�OLPEDK�VSHVLILN�GDQ�VHULQJ�EHUPDVDODK��WHUPDVXN�EDQ�EHNDV�GDQ�SODVWLN��

GDQ�UHPHGLDVL�WDQDK�GDQ�DLU�WDQDK�\DQJ�WHUNRQWDPLQDVL��$GD�EHEHUDSD�WHNQRORJL�

HOHNWUR�SDQDV�VHSHUWL�LQGXNVL��IUHNXHQVL�UDGLR��KDPEDWDQ�ODQJVXQJ��LQIUDPHUDK

GDQ� SHPDQDVDQ� JHORPEDQJ� PLNUR� \DQJ� VHPXDQ\D� PHPDQIDDWNDQ� EDJLDQ�

VSHVLILN�GDUL�VSHNWUXP�HOHNWURPDJQHWLN��0LFURZDYH�HIHNWLI�PHQVWUHLONDQ�����

GDUL�WRWDO�EHUDW�OLPEDK��%DJLDQ�WHUWHQWX�GDUL�OLPEDK�LQIHNVLXV�GLWHPSDWNDQ�NH�

GDODP�EHMDQD�EHUWHNDQDQ�VWHULOLVDVL�JHORPEDQJ�PLNUR�GDQ�NHPXGLDQ�VWHULOLVDVL�

GLWXWXS�� 6HMXPODK� DLU� \DQJ� GLSLOLK� NHPXGLDQ� GLPDVXNNDQ� NH� GDODP� EHMDQD�

EHUWHNDQDQ�\DQJ�GLVHJHO�XQWXN�PHPIDVLOLWDVL�SHQJRODKDQ�OLPEDK�LQIHNVL�\DQJ�

WHUNDQGXQJ� GL� GDODPQ\D�� GDQ� DODW� VWHULOLVDVL� JHORPEDQJ� PLNUR� GLJHUDNNDQ�

XQWXN�PHQJXEDK�DLU�GDODP�EHMDQD�WHNDQ�PHQMDGL�XDS�XQWXN�PHQLQJNDWNDQ�VXKX�

GL�GDODP�EHMDQD�WHNDQ�NH�VHWLGDNQ\D�����& �7�-��$SSOHWRQ�HW�DO���������



��

3HPDQDVDQ� JHORPEDQJ� PLNUR� DGDODK� WHNQLN� \DQJ� PHQDULN� NDUHQD�

PHPEHULNDQ� SURVHV� SHPDQDVDQ� YROXPHWULN� SDGD� HILVLHQVL� SHPDQDVDQ� \DQJ�

OHELK�EDLN�GLEDQGLQJNDQ�GHQJDQ�WHNQLN�NRQYHQVLRQDO��-LND�SURVHV�JHORPEDQJ�

PLNUR� GLNRQWURO� GHQJDQ� EHQDU�� SHPDQDVDQ� VHUDJDP� GDODP� PDWHULDO� GDSDW�

GLSHUROHK��3DQDV�GLKDVLONDQ�VHFDUD�YROXPHWULN�GL�GDODP�PDWHULDO�GDUL�VXPEHU�

HNVWHUQDO��1DPXQ��VHWLDS�EDKDQ�EHUEHGD�GDODP�UHVSRQQ\D�WHUKDGDS�SHPDQDVDQ�

JHORPEDQJ�PLNUR��%DKDQ�PHPLOLNL�IUHNXHQVL�RSWLPDO�\DQJ�EHUEHGD�\DQJ�GDSDW�

GLXNXU�GDQ� WLGDN�VHPXD�EDKDQ�PHQ\HUDS�JHORPEDQJ�PLNUR��%HEHUDSD�EDKDQ�

PHQFHUPLQNDQ� DWDX� WDPSDN� WUDQVSDUDQ� WHUKDGDS� JHORPEDQJ� PLNUR� GDQ�

NDUHQDQ\D� NXUDQJ� UHVSRQVLI� WHUKDGDS� SHPDQDVDQ� �2HVSFKXFN� -0�� �������

'DODP�WHNQRORJL�PLFURZDYH�WHUGDSDW�SURVHV�SLUROLVLV��3LUROLVLV�DGDODK�SURVHV�

\DQJ�PHQJJXQDNDQ�SDQDV�WLGDN�ODQJVXQJ�XQWXN�PHQJXEDK�EDKDQ�RUJDQLN�SDGDW�

PHQMDGL� JDV� GDQ� FDLUDQ��'HNRPSRVLVL� LQL� ELDVDQ\D� WHUMDGL� WDQSD� RNVLJHQ�� GL�

EDZDK� WHNDQDQ� GDQ� SDGD� VXKX� RSHUDVL� GL� DWDV� ����&� �����)��� 3LUROLVLV�

JHORPEDQJ�PLNUR�PHQJJXQDNDQ�SDQDV�\DQJ�GLKDVLONDQ�ROHK�JHORPEDQJ�PLNUR�

XQWXN�PHQFDSDL�VXKX�LQL�GDODP�ZDNWX�WHNQLN�SHPDQDVDQ�NRQYHQVLRQDO��1DPXQ

VHMXPODK� PDVDODK� SRWHQVLDO� PHOHNDW� GDODP� SHPDQDVDQ� FHSDW� LQL�� WHUPDVXN�

IHQRPHQD� KRWVSRW�� 6HEXDK� KRWVSRW� DGDODK� MHQLV� NHWLGDNVWDELODQ� WHUPDO \DQJ�

PXQFXO�NDUHQD�NHWHUJDQWXQJDQ�QRQOLQHDU�GDUL�VLIDW�HOHNWURPDJQHWLN�GDQ�WHUPDO�

GDUL�PDWHULDO �PLQ]RQL���������

0HVNLSXQ� SHQJREDWDQ� GHQJDQ� EHUNDV� HOHNWURQ� GLSHUFHSDW� GLDQJJDS�

VHEDJDL� VDODK� VDWX� PHWRGH� \DQJ� SDOLQJ� HIHNWLI� XQWXN� SHQJXUDQJDQ� VLPXOWDQ�

12; GDQ�62���NRQVXPVL�HQHUJL�OLVWULN�XQWXN�SHPXUQLDQ�JDV�JDV�EXDQJDQ�\DQJ�

HIHNWLI�VDQJDW�WLQJJL��3HQJXUDQJDQ�NRQVXPVL�HQHUJ\�OLVWULN�XQWXN�SHPEHUVLKDQ�

JDV�JDV� DSL� GDSDW� GLVHOHVDLNDQ� GHQJDQ� SHQHUDSDQ� PHWRGH�PHWRGH� VHSHUWL�

JDEXQJDQ� EHUNDV� HOHNWURQ� GLSHUFHSDW� �(%�� GDQ� JHORPEDQJ� PLNUR� \DQJ�

GLLUDGLDVL� UDGLDVL� QRQ�WHUPDO�� 0LFURZDYH� PHPLOLNL� ELD\D� ��� 86�NJ� VXGDK�

WHUPDVXN� WUDQVSURWDVL�� GLVSRVDO�� GDQ� SHUHQFDQDDQ�� 0LFURZDYH� PDPSX�

PHQJRODK� OLPEDK����/�KDUL��1DPXQ��PLFURZDYH�PHPEXWXKNDQ�SHQDQJDQDQ�

EDKDQ�LQIHNVL�PHODOXL�EHEHUDSD�RSHUDVL��7�-��$SSOHWRQ�HW�DO����������
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+DVLO�DQDOLVLV�WHNQRORJL�PHQJJXQDNDQ�JHORPEDQJ�PLNUR�PHPLOLNL�WRWDO�

VNRU�\DQJ�OHELK�UHQGDK�GLEDQGLQJNDQ�GHQJDQ�LQFLQHUDWRU�NHFXDOL�SDGD�NULWHULD�

ELD\D�LQYHVWDVL�GDQ�RSHUDVLRQDO��%HUGDVDUNDQ�VWXGL OLWHUDWXUH�\DQJ�GLGDSDWNDQ�

GLVHEXWNDQ�EDKZD�ELD\D�WHNQRORJL�LQL�VHFDUD�NHVHOXUXKDQ�KDQ\D�PHQFDSDL����

86��2OHK�NDUHQD�LWX��VNRU���GLEHULNDQ�NHSDGD�WHNQRORJL�LQL�XQWXN�NULWHULD�ELD\D��

1DPXQ��XQWXN�NULWHULD� ODLQQ\D� WHNQRORJL�JHORPEDQJ�PLNUR� WHUODOX�VHGHUKDQD

XQWXN�PHQJRODK�OLPEDK�%��NOLQLN�NHFDQWLNDQ��3HUEDQGLQJDQ�NHGXD�WHNQRORJL�

GDSDW�GLOLKDW�SDGD�WDEHO�GLEDZDK�LQL��

7DEHO������ 3HUEDQGLQJDQ�7HNQRORJL�%HUGDVDUNDQ�0HWRGH�6NRULQJ
.ULWHULD ,QVLQHUDWLRQ 0LFURZDYH 5HIHUHQVL

.HVHVXDLDQ GHQJDQ�
NDUDNWHULVWLN�OLPEDK

6HVXDL�XQWXN�
SHQJRODKDQ�
OLPEDK�PHGLV�
SDGDW�GHQJDQ�
NDGDU�DEX�
UHQGDK���

6HVXDL�XQWXN�
OLPEDK�SDGDW

���

��/HRQ���
��7�-��$SSOHWRQ��
&ROGHU��.LQJPDQ��
	�/RZQGHV������
��$EG�(O�6DODP��
����
��'XDQ��+XDQJ��
:DQJ��=KRX��	�
/L������
��=HQJ�HW�DO�������
��-��:��%XMDN��
����
��2HVSFKXFN�-0��
����

%LD\D�LQYHVWDVL
%LD\D�LQYHVWDVL�

WLQJJL���
%LD\D�

LQYHVWDVL�
UHQGDK ���

%LD\D�RSHUDVLRQDO
%LD\D�

RSHUDVLRQDO�
WLQJJL���

%LD\D�
RSHUDVLRQDO�
UHQGDK ���

.HPXGDKDQ�RSHUDVLRQDO
0HPLOLNL�
EDQ\DN�

NRPSRQHQ���
/HELK�VHGLNLW�
NRPSRQHQ

(PLVL

'DSDW�WHUMDGL�
HPLVL�XGDUD�GDUL�

LQVLQHUDWRU�
DSDELOD�WLGDN�

GLNHOROD�GHQJDQ�
EDLN�NDUHQD�

LQVLQHUDWRU�WLGDN�
PHPLOLNL�VLVWHP�
NRQWURO�SROXVL�

XGDUD���

%HOXP�DGD�
NRQWURO�
HPLVL���

(ILVLHQVL (ILVLHQVL�WLQJJL���
(ILVLHQVL�

UHQGDK�XQWXN�
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.ULWHULD ,QVLQHUDWLRQ 0LFURZDYH 5HIHUHQVL
LQIHNVLXV�
NDUHQD
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