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7XQWXWDQ� PRELOLWDV� \DQJ� WLQJJL� XQWXN� PHQGXNXQJ�
HNRQRPL� SDGD� VXDWX� NDZDVDQ� PHQJKDUXVNDQ�
SHUHQFDQDDQ� WUDQVSRUWDVL� \DQJ� HILVLHQ� GDQ�

EHUNHODQMXWDQ�� ,QHILVLHQVL� VLVWHP� WUDQVSRUWDVL� WLGDN�
KDQ\D� PHQXUXQNDQ� WLQJNDW� PRELOLWDV� PDV\DUDNDW��
QDPXQ� MXJD� DNDQ� PHQLPEXONDQ� HNVWHUQDOLWDV� QHJDWLI�
VHSHUWL� NHPDFHWDQ� \DQJ� DNDQ� EHUDNLEDW� EXUXN� EDJL�
NXDOLWDV� NHKLGXSDQ�PDV\DUDNDW� SDGD�NDZDVDQ� WHUVHEXW�
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�*,=� 6873�� ������� 6HGDQJNDQ� VLVWHP� WUDQVSRUWDVL�
\DQJ� EHUNHODQMXWDQ� PHPDVWLNDQ� EDKZD� VXPEHU� GD\D�
\DQJ�GLSDNDL�XQWXN�SHQJHPEDQJDQ�VLVWHP�WUDQVSRUWDVL�
VDDW� LQL� WLGDN�DNDQ�PHQLPEXONDQ�GDPSDN�\DQJ�QHJDWLI�
XQWXN�JHQHUDVL�\DQJ�DNDQ�GDWDQJ�� 

6HEXDK� WDQWDQJDQ� \DQJ� WLGDN� PXGDK� XQWXN�
PHZXMXGNDQ�PRELOLWDV�PDV\DUDNDW�\DQJ� WLQJJL�QDPXQ�
HILVLHQ� GDODP� VXDWX� ZLOD\DK�� +DO� LQL� GLVHEDENDQ��
SHUPDVDODKDQ� PRELOLWDV� NDZDVDQ� GDSDW� EHUEHGD-EHGD�
DQWDU� VDWX� NDZDVDQ� GHQJDQ� NDZDVDQ� ODLQQ\D��
3HUEHGDDQ� NDUDNWHULVWLN� NDZDVDQ�� EDLN� NDUDNWHULVWLN�
VHFDUD� VRVLDO� GHPRJUDIL� PDXSXQ� NDUDNWHULVWLN� VHFDUD�
WHNQLV�PHQ\HEDENDQ�SHUHQFDQDDQ� WUDQVSRUWDVL�ZLOD\DK�
PHQMDGL� VHVXDWX� \DQJ� NKDV�� +DO� LQL� GLNDUHQDNDQ�
SHUHQFDQDDQ� WUDQVSRUWDVL� KDUXV� PHQGXNXQJ� NRQWHNV�
SHUPDVDODKDQ� \DQJ� DGD� SDGD� ZLOD\DK� WHUVHEXW�� 6DODK�
VDWX� FDUD� XQWXN� PHQJNXDQWLILNDVL� SHUEHGDDQ� NRQWHNV�
DQWDU�ZLOD\DK�LQL�GHQJDQ�PHQHWDSNDQ�WLQJNDW�PRELOLWDV�
ZLOD\DK� EHUGDVDUNDQ� LQGLNDWRU-LQGLNDWRU� \DQJ� PXGDK�
XQWXN�GLSHUROHK�GDQ�GDSDW�GLSHUEDKDUXL�VHFDUD�EHUNDOD�
GDQ�WHUXNXU��&RVWD��������� 

0DNDODK� LQL� EHUPDNVXG� PHQJHPEDQJNDQ� LQGHNV�
NLQHUMD� WUDQVSRUWDVL� ZLOD\DK� \DQJ� GDSDW� GLJXQDNDQ�
XQWXN�PHODNXNDQ�HYDOXDVL�WHUKDGDS�NHELMDNDQ�HNVLVWLQJ�
PDXSXQ�UHQFDQD�NHELMDNDQ�\DQJ�DNDQ�GLWHUDSNDQ�SDGD�
PDVD� \DQJ� DNDQ� GDWDQJ�� ,QGHNV� LQL� GLKDUDSNDQ� GDSDW�
GLJXQDNDQ� VHEDJDL� GDVDU� GDODP� PHQJHYDOXVL� NRQGLVL�
PRELOLWDV�VHNDOLJXV�GDSDW�PHQMDGL�DODW�XQWXN�PHQJXNXU�
HIHNWLILWDV� VXDWX� NHELMDNDQ�� %HEHUDSD� SHQHOLWL� GL�
,QGRQHVLD� WHODK� PHQFRED� XQWXN� PHQLODL� DSDNDK�
SHQJHPEDQJDQ� WUDQVSRUWDVL� GL� VXDWX� ZLOD\DK� VHVXDL�
GHQJDQ� SULQVLS-SULQVLS� WUDQVSRUWDVL� \DQJ� HILVLHQ� GDQ�
EHUNHODQMXWDQ�� %URWRGHZR�� ������� PHPEXDW� VXDWX�
SHQLODLDQ� LQGLNDWRU� WUDQVSRUWDVL� EHUNHODQMXWDQ� SDGD�
NDZDVDQ� PHWURSROLWDQ� ,QGRQHVLD�� 3DGD� SHQHOLWDQ�
WHUVHEXW�� SHQXOLV� PHQ\XVXQ� LQGLNDWRU� WUDQVSRUWDVL�
EHUNHODQMXWDQ�� \DQJ� VDODK� VDWXQ\D� DGD� SDGD� DVSHN�
DNVHVLELOLWDV� SDGD� NDZDVDQ�PHWURSROLWDQ� GL� ,QGRQHVLD��
3HQ\XVXQDQ� SHQLODLDQ� DVSHN� DNVHVLELOLWDV� GLGDVDUNDQ�
SDGD� LQGLNDWRU-LQGLNDWRU� \DQJ� WHUGDSDW� SDGD� OLWHUDWXU��
6HPHQWDUD�LWX��6XOLVWLRQR�HW�DO����������PHPEXDW�NDMLDQ�
WHQWDQJ� DNVHVLELOLWDV� NDEXSDWHQ� �� NRWD� GDODP� VDWX�
NDZDVDQ� SURYLQVL� GHQJDQ� PHQJJXQDNDQ� DQJND�
NHWHUNDLWDQ�VHEDJDL�LQGLNDWRU���� 

%HUEHGD� GHQJDQ� SHQHOLWLDQ-SHQHOLWLDQ� VHEHOXPQ\D��
WXMXDQ� GDUL� SHQHOLWLDQ� LQL� DGDODK� PHQJXVXONDQ� VXDWX�
LQGHNV� NLQHUMD� WUDQVSRUWDVL� \DQJ� VHFDUD� HNVSOLVLW�
PHQHNDQNDQ� NHSDGD� DVSHN� WUDQVSRUWDVL� EHUNHODQMXWDQ�
\DQJ� GDSDW� GLJXQDNDQ� XQWXN� PHQJHYDOXDVL� NHELMDNDQ�
GDODP�SHQJHPEDQJNDQ�WUDQVSRUWDVL�EDLN�XQWXN�NRQWHNV�
WUDQVSRUWDVL�SHUNRWDDQ�PDXSXQ� WUDQVSRUWDVL�DQWDU�NRWD��
/HELK�ODQMXW�LQGHNV�WUDQVSRUWDVL�LQL�GLKDUDSNDQ�PDPSX�
PHQMDGL� SHGRPDQ� WLGDN� KDQ\D� EDJL� NRWD�SURYLQVL��
QDPXQ� EDJL� SHPHULQWDK� SXVDW� \DQJ� LQJLQ� PHPEXDW�
SHQLODLDQ�WHUKDGDS�DVSHN�WUDQVSRUWDVL�EHUNHODQMXWDQ���� 

$VSHN� ODLQ� GDUL� VWXGL� LQL� DGDODK� LQGHNV� \DQJ� GLVXVXQ�
GDODP�PDNDODK� LQL� EHUGDVDUNDQ� SDGD� GDWD-GDWD� SXEOLN�
\DQJ�GDSDW�GLSHUROHK�GHQJDQ�FXNXS�PXGDK��,QGLNDWRU-
LQGLNDWRU� \DQJ� DNDQ� GLJXQDNDQ� VHEDJDL� DODW� XNXU�
LQGHNV� PRELOLWDV� LQL� DNDQ� GLGDVDUNDQ� SDGD� VWXGL-VWXGL�
WHUGDKXOX�VHNDOLJXV�PHPSHUWLPEDQJNDQ�SURVHV�DNXLVLVL�

GDWD� \DQJ� DNDQ� PHQJXQDNDQ� PHWRGH� 60$57�
�6SHVLILF�� 0HDVXUDEOH�� $FKLHYDEOH� DQG� $WWULEXWHDEOH��
5HOHYDQW�� 7LPHO\� DQG� 7UDFNDEOH��� 0HWRGRORJL�
SHQJHPEDQJDQ�LQGHNV�WUDQVSRUWDVL�EHUNHODQMXWDQ�GDODP�
PDNDODK� LQL� PHQJDGRSVL� SHQGHNDWDQ� \DQJ� GLODNXNDQ�
ROHK� %DGDQ� 3HUHQFDQDDQ� 3HPEDQJXQDQ� 1DVLRQDO���
�%DSSHQDV�� ������� 3HPLOLKDQ� PHWRGH� GLKDUDSNDQ�
PHPEHULNDQ� NHXQWXQJDQ� WLGDN� KDQ\D� GDODP� NRQWHNV�
NHVHUDVLDQ� GHQJDQ� SURVHV� SHUHQFDQDDQ� \DQJ� WHODK� DGD�
GL�,QGRQHVLD��DNDQ�WHWDSL�MXJD�GDSDW�PHPDVWLNDQ�EDKZD�
GDWD-GDWD� \DQJ� GLEXWXKNDQ� XQWXN� PHQ\XVXQ� LQGHNV�
GDSDW�GLGDSDWNDQ�GHQJDQ�FXNXS�PXGDK��� 

'DODP� PDNDODK� LQL�� DNDQ� GLXVXONDQ� GXD� LQGHNV�
PRELOLWDV�� ���� LQGHNV� PRELOLWDV� XQWXN� NDZDVDQ�
SHUNRWDDQ����� LQGHNV�PRELOLWDV�XQWXN�SHUJHUDNDQ�DQWDU�
NRWD��+DO�LQL�GLSHUOXNDQ�NDUHQD�SHUEHGDDQ�NDUDNWHULVWLN�
SHUMDODQDQ� \DQJ� VLJQLILNDQ� DQWDUD� SHUJHUDNDQ� GL�
NDZDVDQ�SHUNRWDDQ��GDQ�SHUJHUDNDQ�DQWDU�NRWD�� 

6HODQMXWQ\D��PDNDODK�LQL�DNDQ�GLVXVXQ�VHEDJDL�EHULNXW��
%DJLDQ���GDUL�PDNDODK�LQL�DNDQ�PHQMDEDUNDQ�VWXGL-WXGL�
WHUGDKXOX� WHQWDQJ� SHQJHPEDQJDQ� LQGHNV� PRELOLWDV��
VHODQMXWQ\D� GDWD-GDWD� \DQJ� DNDQ� GLJXQDNDQ� XQWXN�
SHQ\XVXQDQ� LQGHNV�PRELOLWDV� NDZDVDQ�� VHUWD�PHWRORJL�
XQWXN� SHUKLWXQJDQ� LQGHNV� PRELOLWDV� DNDQ� GLMHODVNDQ�
SDGD�%DJLDQ����%DJLDQ���DNDQ�PHQMDEDUNDQ�VWXGL�NDVXV�
GDQ� LPSOHPHQWDVL� GDUL� LQGHNV� PRELOLWDV� \DQJ� VXGDK�
GLEXDW�� 6HGDQJNDQ� EDJLDQ� DNKLU� DNDQ� PHQMHODVNDQ�
NHVLPSXODQ�GDUL�SHQHOLWLDQ�LQL�� 

���6WXGL�3XVWDND 

0RELOLWDV� DGDODK� VDODK� VDWX� DVSHN� XWDPD� XQWXN�
PHQGXNXQJ� SHUWXPEXKDQ� HNRQRPL� VXDWX� NDZDVDQ��
'DODP�OLWHUDWXU��PRELOLWDV�VHQGLUL�GLGHILQLVLNDQ�VHEDJDL�
XNXUDQ� NHPDPSXDQ� VHVHRUDQJ� XQWXN� GDSDW� PHQFDSDL�
WHPSDW� WXMXDQQ\D��&RVWD�HW�DO����������0RELOLWDV�GDSDW�
GLPDVXNNDQ� NHGDODP� NDSDVLWDV� VRVLDO� GDQ� HNRQRPL�
VHVHRUDQJ� NDUHQD� NHPXGDKDQ� GDODP� EHUJHUDN� GDQ�
PHQFDSDL� WHPSDW� WXMXDQ� WHUNDLW� ODQJVXQJ� GHQJDQ�
DNWLILWDV�NXQFL�GDODP�KLGXS�VHVHRUDQJ�VHSHUWL��EHNHUMD��
EHUPDLQ�� GDQ� PHPSHUROHK� OD\DQDQ� GDVDU� VHSHUWL�
SHQGLGLNDQ� GDQ� NHVHKDWDQ�� 'DODP� NRWHNV� LQL�� :RUOG�
&RXQFLO� IRU� 6XVWDLQDEOH� 'HYHORSPHQW�� �������
PHQGHILQLVLNDQ�PRELOLWDV�NDZDVDQ�VHEDJDL�NHPDPSXDQ�
VXDWX� NDZDVDQ� GDODP� PHQ\HGLDNDQ� NHEXWXKDQ�
PDV\DUDNDW� XQWXN� GDSDW� EHUJHUDN� GHQJDQ� EHEDV��
PHPSHUROHK�DNVHV�XQWXN�PHQFDSDL�WHPSDW�\DQJ�GLWXMX�
WDQSD�PHQJRUEDQNDQ�NXDOLWDV�KLGXS�KDULDQ�� 

'DODP� SHQ\XVXQDQ� LQGHNV� PRELOLWDV�� OLWHUDWXU�
PHQXQMXNNDQ� SHQJHPEDQJDQ� VXDWX� LQGHNV� PRELOLWDV�
GLVHVXDLNDQ� GHQJDQ� WXMXDQ� \DQJ� KHQGDN� GLFDSDL� ROHK�
SHQ\XVXQQ\D�� %HEHUDSD� VWXGL� VHEHOXPQ\D�
PHQXQMXNNDQ� WXMXDQ� LQL� GDSDW� EHUVLIDW� VDQJDW� XPXP��
6HEDJDL�FRQWRK��&RVWD���������PHQJHPEDQJNDQ�LQGHNV�
XQWXN� NRWD-NRWD� GL� $PHULND� VHODWDQ� \DQJ� GLVHEXW�
GHQJDQ�6XVWDLQDEOH�XUEDQ�PRELOLW\�LQGH[��,086��\DQJ�
GDSDW� GLJXQDNDQ� XQWXN� PHQGXNXQJ� DUDK� NHELMDNDQ�
SHUHQFDQD� GDODP� NRQWHNV� SHUHQFDQDDQ� WUDQVSRUWDVL��
,QGHNV� \DQJ� GLNHPEDQJNDQ� PHOLSXWL� ��� LQGLNDWRU�
GHQJDQ� �� WHPD� \DQJ� PHQFDNXS�� ���� DNVHVELOLWDV�� ����
DVSHN�OLQJNXQJDQ������DVSHN�VRVLDO�����DVSHN�SROLWLN�����
NRQGLVL� LQIUDVWUXNWXU�� ���� $VSHN� NHQGDUDDQ� WLGDN�
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EHUPRWRU������,QWHJULWDV�SHUHQFDDQ�����/DOX�OLQWDV��GDQ�����
VLVWHP� WUDQVSRUW��1DPXQ�� DGD� MXJD� VWXGL� WHUGDKXOX� \DQJ�
PHQJHPEDQJNDQ� LQGHNV� PRELOLWDV� XQWXN� NDWHJRUL�
SHQJJXQD� \DQJ� VDQJDW� VSHVLILN� VHSHUWL�� SHQJHPEDQJDQ�
0RELOLW\� ,PSDFW� ,QGH[� �0,,�� \DQJ� EHUWXMXDQ� XQWXN�
PHQJDQOLVLV� IHQRPHQD� XUEDQ� VSDUZO� GL� ,WDOL� �7UDYLVL� HW�
DO����������SHQJHPEDQJDQ�8UEDQ�&RUH�,QGH[��8&,��\DQJ�
EHUWXMXDQ� XQWXN� PHQJDOLVLV� NHEXWXKDQ� NKXVXV� XQWXN�
PHQGXNXQJ� PRELOLWDV� SHQGXGXN� GHQJDQ� XVLD� ODQMXW� GL�
NRWD-NRWD� GL� .DQDGD� �+DQVVRQ� HW� DO��� ������� GDQ�
SHQJDPEDQJDQ�0RELOLW\�LPSDFW�LQGH[��0,,��GL�NRWD-NRWD�
GL� 6SDQ\RO� \DQJ� VHFDUD� NKXVXV� PHQ\RURWL� SHUEHGHDDQ�
SROD� SHUJHUDNDQ� XQWXN� EHUDQJNDW� NHUMD� EHUGDVDUNDQ�
SHQJHPEDQJDQ� NDZDVDQ� NRWD�� GDQ� LQIUDVWUXNWXUQ\D�
�0RHLQDGGLQL�HW�DO��������� 

7HUOHSDV� GDUL� SHUNHPEDQJDQ� \DQJ� VDQJDW� FHSDW� GDUL�
LQGHNV� PRELOLWDV�� GLSHUOXNDQ� XVDKD� XQWXN�
PHQVLVWHPDWLVNDQ� LQGLNDWRU� WHUVHEXW� GDODP� NODVWHU� \DQJ�
OHELK� WHUVWUXNWXU�� 0DNDODK� LQL� NHPXGLDQ� PHQJJXQDNDQ�
NRQVHS� �� SLODU� NRWD� EHUNHODQMXWDQ� � �%DSSHQDV�� ������
\DLWX�� ���� 3LODU� (NRQRPL�� ���� 3LODU� 6RVLDO� ���� 3LODU�
/LQJNXQJDQ�� ,QGLNDWRU-LQGLNDWRU�\DQJ�PXQFXO�GLOLWHUDWXU�
NHPXGLDQ� GLVWUXNWXULVDVL� NHSDGD� NHWLJD� SLODU� WHUVHEXW�
\DQJ�GDSDW�GLOLKDW�SDGD�7DEHO��� 

�� 0HWRGRORJL�3HQJHPEDQJDQ�,QGHNV�0RELOLWDV 

3HQJHPEDQJDQ� LQGHNV�NLQHUMD� WUDQVSRUWDVL�EHUNHODQMXWDQ�
PHODOXL� EHEHUDSD� SURVHV� VHSHUWL� \DQJ� DNDQ� GLMHODVNDQ�
GLEDZDK�LQL� 

����3HQHQWXDQ�LQGLNDWRU�GHQJDQ�PHWRGH�60$57 

3HPLOLKDQ� LQGLNDWRU�PHQMDGL� VDODK� VDWX� WDKDSDQ� SHQWLQJ�
GDODP� SHQ\XVXQDQ� VXDWX� LQGHNV� NLQHUMD� WUDQVSRUWDVL��

3URVHV� SHPLOLKDQ� LQGLNDWRU� PHQJLNXWL� WLJD� WHPD� XWDPD�
\DQJ� GLVHEXW� GDODP� NULWHULD� NRWD� EHUNHODQMXWDQ� ROHK�
%DSSHQDV������(NRQRPL������6RVLDO��GDQ�����/LQJNXQJDQ��
�%DSSHQDV���������3URVHV�SHPLOLKDQ�LQGLNDWRU�GLODNXNDQ�
GHQJDQ� PHQJDGRSVL� NRQVHS� 60$57�� GHQJDQ�
SHQMHODVDQ�VHEDJDL�EHULNXW� 

· 6SHFLILF�� ,QGLNDWRU� KDUXV� GDSDW� GLWHUMHPDKNDQ� NH�
GDODP�LVWLODK�GDQ�XNXUDQ�RSHUDVLRQDO� 

· 0HDVXUDEOH�� ,QGLNDWRU�PHPLOLNL� NDSDVLWDV� XQWXN�
GLKLWXQJ��GLDPDWL��GLDQDOLVLV��DWDX�GLXML� 

· $FKLHYDEOH� DQG�$WWULEXWDEOH�� ,QGLNDWRU�PHPLOLNL�
NDSDVLWDV�XQWXN�PHQJLGHQWLILNDVL�SHUXEDKDQ�VHEDJDL�
KDVLO� GDUL� LQWHUYHQVL� GDQ� PHPLOLNL� KDVLO� \DQJ�
UHDOLVWLV� 

· 5HOHYDQW�� ,QGLNDWRU� KDUXV� PHQMDGL� XNXUDQ� \DQJ�
YDOLG� VXDWX� GDUL� RXWSXW�RXWFRPH� GDQ� GLKXEXQJNDQ�
VHFDUD�DNDGHPLV�PDXSXQ�SUDNWLV� 

· 7LPHO\�� ,QGLNDWRU� KDUXV� WHSDW� ZDNWX� GDODP�
EHEHUDSD�DVSHN��3HUWDPD��PHUHND�KDUXV�WHSDW�ZDNWX�
GDUL� ZDNWX� \DQJ� GLKDELVNDQ� GDODP� SHQJXPSXODQ�
GDWD�� .HGXD�� LQGLNDWRU� KDUXV� PHQFHUPLQNDQ� ZDNWX�
SHQJXPSXODQ��$UWLQ\D�� MHGD�ZDNWX� DQWDUD� KDVLO� GDQ�
SHUXEDKDQ� \DQJ� GLKDUDSNDQ� GDUL� KDVLO MXJD� KDUXV�
WHUFHUPLQ�GDODP�LQGLNDWRU�\DQJ�GLSLOLK� 

· 7UDFNDEOH�� DQG� 7DUJHWHG�� ,QGLNDWRU� KDUXV�
PHPXQJNLQNDQ� XQWXN� GLODFDN� NHPDMXDQQ\D�
GHQJDQ�ELD\D�\DQJ�HILVLHQ� 

'LVDPSLQJ� LWX�� PDNDODK� LQL� VHFDUD� VSHVLILN� LQJLQ�
PHQJRODK� GDWD� \DQJ� WHUVHGLD� VHFDUD� SXEOLN�� GDQ� WHUXV�
GLSHUEDKDUXL� ROHK� OHPEDJD� \DQJ� EHUZHQDQJ� �VHEDJDL�

 
 
 

(NRQRPL 6RVLDO /LQJNXQJDQ .���$. 

$UDWDQL�DQG�7RGRURNL��
������ 

-DUDN�DQWDU�NRWD��:DNWX�WHPSXK     $. 

%URWRGHZR�������� 3DQMDQJ�MDODQ��OXDV�ZLOD\DK��SDQMDQJ�MDODQ�
NRQGLVL�EDLN��SDQMDQJ�MDODQ�WHUOD\DQL�
DQJNXWDQ�XPXP��YROXPH�ODOX�OLQWDV��
NDSDVLWDV�MDULQJDQ�MDODQ 

-XPODK�SHQGXGXN��
NHSHPLOLNDQ�GDQ��ODMX�
SHUWXPEXKDQ�NHQGDUDDQ�
EHUPRWRU� 

-XPODK�NHFHODNDDQ��
MXPODK�NHPDWLDQ�DNLEDW�
NHFHODNDDQ��
NRQVHQWUDVL�HPLVL�
.DZDVDQ 

. 

&RVWD�������� 3DQMDQJ�MDODQ��.RQGLVL�MDODQ��5XDQJ�SDUNLU��
DNVHV�PDV\DUDNDW�NHSDGD�WUDQVSRUWDVL�
SXEOLN��NHUDJDUDPDQ�PRGD�DQJNXWDQ��
SDQMDQJ�WUD\HN�DQJNXWDQ�XPXP��NP���DUHD�
OD\DQDQ�DQJNXWDQ�XPXP��8VLD�NHQGDUDDQ�
DQJNXWDQ�XPXP 

3HQGDSDWDQ�SHQGXGXN��
SHQJHOXDUDQ�XQWXN�
WUDQVSRUWDVL��MXPODK�
NHQGDUDDQ�EHUPRWRU 

(PLVL��3RSXODVL�\DQJ�
WHUSDSDU�SROXVL�VXDUD��
MXPODK�NHFHODNDDQ��
MXPODK�NHPDWLDQ�DNLEDW�
NHFHODNDDQ 

. 

,QGUDVKDQW\�GDQ�
/HJRZR�������� 

3DQMDQJ�MDODQ��/XDV�ZLOD\DK .HUDSDWDQ�SHQGXGXN   
$. 

3DQMDLWDQ�DQG�0XLV��
������ 

3DQMDQJ�WRWDO�MDULQJDQ�MDODQ��/XDV�ZLOD\DK��
-XPODK�.HQGDUDDQ 

-XPODK�SHQGXGXN   
. 

5HIL\DQQL�DQG�6LOYLD��
������ 

3DQMDQJ�MDODQ� 
/XDV�:LOD\DK 

-XPODK�SHQGXGXN -XPODK�NHFHODNDDQ 
. 

6XOLVWLRQR�HW�DO��������� 3DQMDQJ�MDODQ��ZDNWX�WHPSXK�UDWD-UDWD��
NRQGLVL�UXDV�MDODQ 

    
$. 

:LUDVLQJKH�DQG�
.XPDUDJH�������� 

:DNWX�WHPSXK��%LD\D�SHUMDODQDQ -XPODK�SHQGXGXN��
SHQGDSDWDQ� 

  
$. 

:L\RQR�������� -XPODK�NHQGDUDDQ��YROXPH�SXQFDN��
NDSDVLWDV�MDODQ��WLQJNDW�OD\DQDQ�MDODQ��MDUDN�
SHUMDODQDQ 

-XPODK�SHQGXGXN��7DWD�
JXQD�ODKDQ��+DUJD�ODKDQ 

  
. 

7DEHO����.ODVWHULVDVL�,QGLNDWRU�NHGDODP���SLODU�NRWD�EHUNHODQMXWDQ 

3HQXOLV 
,QGLNDWRU 
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FRQWRK�� %36�� 3(0'$�� .HPHQWHULDQ� WHUNDLW��
.HSROLVLDQ��GDQ�ODLQ�ODLQ���%HUGDVDUNDQ�NULWHULD�WHUVHEXW�
GDQ� PHWRGH� 60$57� PDND� LQGLNDWRU� \DQJ� GLSLOLK�
XQWXN�NLQHUMD� WUDQVSRUWDVL� NDZDVDQ�SHUNRWDDQ�PDXSXQ�
DQWDU� NRWD� EHVHUWD� GDSDW� GLOLKDW� SDGD� 7DEHO� �� GDQ�
7DEHO���VHEDJDL�EHULNXW�� 

����1RUPDOLVDVL 

6HEHOXP� GLPDVXNNDQ� NHGDODP� SHUKLWXQJDQ� LQGHNV�
NLQHUMD� WUDQVSRUWDVL�� VHWLDS� LQGLNDWRU� \DQJ� GLXVXONDQ�
KDUXV� PHQJDODPL� SURVHV� QRUPDOLVDVL� WHUOHELK� GDKXOX��
7HUGDSDW�GXD�SURVHV�QRUPDOLVDVL�\DQJ�DNDQ�GLODNXNDQ��
����QRUPDOLVDVL�WHUKDGDS�QLODL�EHVDUDQ�WLDS�LQGLNDWRU�����
QRUPDOLVDVL� WHUKDGDS� SHUIRUPD� WHQGHQVL�� 1RUPDOLVDVL�
WHUKDGDS�QLODL�EHVDUDQ�WLDS�LQGLNDWRU�DGDODK�QRUPDOLVDVL�
\DQJ� GLODNXNDQ� DJDU� VHWLDS� LQGLNDWRU� PHPSXQ\DL�

EHVDUDQ� �� VDWXDQ� \DQJ� VDPD�� 6HGDQJNDQ� QRUPDOLVDVL�
WHUKDGDS� SHUIRUPD� WHQGHQVL� DGDODK� QRUPDOLVDVL� \DQJ�
GLODNXNDQ� DJDU� WHQGHQVL� GDUL� VDWX� LQGLNDWRU� NRQVLVWHQ�
GHQJDQ�LQGLNDWRU�ODLQQ\D� 

1RUPDOLVDVL� WHUKDGDS� QLODL� EHVDUDQ� LQGLNDWRU� SHUOX�
GLODNXNDQ� NDUHQD� VHWLDS� LQGLNDWRU� PHPLOLNL� XQLW�
EHVDUDQ� �PDJQLWXGH�� \DQJ� EHUEHGD-EHGD�� 6HEDJDL�
FRQWRK�� LQGLNDWRU� MXPODK� SHQGXGXNDQ� DNDQ� EHUDGD�
SDGD� RUGH� MXWDDQ�� VHGDQJNDQ� LQGLNDWRU� MXPODK�
DQJNXWDQ� XPXP� DNDQ� EHUDGD� SDGD� RUGH� UDWXVDQ��
7XMXDQ� SURVHV� QRUPDOLVDVL� WHUKDGDS� EHVDUDQ� WLDS�
LQGLNDWRU� DGDODK� XQWXN� PHQMDGLNDQ� VHOXUXK� LQGLNDWRU�
PHPLOLNL� EHVDUDQ� \DQJ� VDPD� \DLWX� DQWDUD� QLODL� ��
KLQJJD����1RUPDOLVDVL� LQL�GLODNXNDQ�GHQJDQ�PHPEDJL�
QLODL� LQGLNDWRU� GHQJDQ� QLODL� PDNVLPDO� GDQ� QLODL�
PLQLPDO�GDUL�GDWD�VHW� 

7DEHO����,QGHNV�NLQHUMD�WUDQVSRUWDVL�NRWD 

3LODU ,QGLNDWRU 'HVNULSVL )RUPXOD 6XPEHU�GDWD 

(NRQRPL 

$NVHVLELOLWDV .HWHUVHGLDDQ�LQIUDVWUXNWXU�MDODQ 3DQMDQJ�MDODQ���OXDV�ZLOD\DK ,506��%36 

0RELOLWDV�$QJNXWDQ�
XPXP 

.HPXGDKDQ�EHUWUDQVSRUWDVL�
GHQJDQ�DQJNXWDQ�XPXP 

%LD\D�WUDQVSRUWDVL��XSDK�PLQLPXP�
ZLOD\DK %36 

.HWHUVHGLDQ�DQJNXWDQ -XPODK�DQJNXWDQ�XPXP 1�$ 'LVKXE 

7UD\HN�DQJNXWDQ &DNXSDQ�DQJNXWDQ�XPXP 3DQMDQJ�WUD\HN���7RWDO�SDQMDQJ�
MDODQ 'LVKXE��,506 

.RQGLVL�MDODQ 3HUVHQWDVH�MDODQ�GDODP�NRQGLVL�
EDLN 

-DODQ�NRQGLVL�EDLN���7RWDO�SDQMDQJ�
MDODQ %36 

7LQJNDW�SHQGDSDWDQ .HJLDWDQ�HNRQRPL�VXDWX�GDHUDK 3'5%���-XPODK�SHQGXGXN�XVLD�
SHNHUMD 3HPGD��%36 

6RVLDO 
7LQJNDW�SHNHUMDDQ 7LQJNDW�SHQGXGXN�\DQJ�EHNHUMD -XPODK�SHNHUMD���MXPODK�SHQGXGXN�

XVLD�SHNHUMD %36 

.HSHPLOLNDQ�
NHQGDUDDQ 

7LQJNDW�NHSHPLOLNDQ�NHQGDUDDQ�
EHUPRWRU 

-XPODK�NHQGDUDDQ�EHUPRWRU���
MXPODK�SHQGXGXN .HSROLVLDQ��%36 

/LQJNXQJDQ 

7LQJNDW�SHQFHPDUDQ�
HPLVL ,QGHNV�VWDQGDU�SHQFHPDUDQ�XGDUD 1�$ .HPHQWULDQ�/+. 

-XPODK�NHFHODNDDQ -XPODK�NHMDGLDQ�NHFHODNDDQ 1�$ -DVD�5DKDUMD��
.HSROLVLQ 

7DEHO����,QGHNV�NLQHUMD�WUDQVSRUWDVL�DQWDU�NRWD 

3LODU ,QGLNDWRU 'HVNULSVL )RUPXOD 6XPEHU�GDWD 

(NRQRPL 

$NVHVLELOLWDV 0HQJXNXU�NHWHUVHGLDDQ�MDODQ�SDGD�
VXDWX�ZLOD\DK 3DQMDQJ�MDODQ���OXDV�ZLOD\DK ,506��%36 

0RELOLWDV :DNWX�WHPSXK�UDWD-UDWD�DQWDU�NRWD�
NRWD�EHVDU 

7RWDO�SHUJHUDNDQ���MXPODK�
SHQGXGXN $771��%36 

.HWHUVHGLDDQ�DQJNXWDQ�
XPXP -XPODK�EXV�DQJNXWDQ�$.'3 1�$ 'LVKXE 

.RQGLVL�MDODQ 3HUVHQWDVH�MDODQ�GDODP�NRQGLVL�EDLN -DODQ�NRQGLVL�EDLN���SDQMDQJ�
MDODQ ,506��%36 

7LQJNDW�SHUJHUDNDQ 5DWD-UDWD�SHUJHUDNDQ�RUDQJ�WDKXQDQ�
DQWDU�NDEXSDWHQ 1�$ .HPHQKXE 

-XPODK�WHUPLQDO�EXV -XPODK�WHUPLQDO�EXV�NHODV�$��%��& 1�$ 'LVKXE 

-XPODK�VWDVLXQ�NHUHWD�DSL -XPODK�VWDVLXQ�NHUHWD�DSL 1�$ .$, 

6RVLDO 
7LQJNDW�SHQGDSDWDQ .HJLDWDQ�HNRQRPL�VXDWX�GDHUDK 3'5%���-XPODK�SHQGXGXN�XVLD�

SHNHUMD 3HPGD��%36 

.HSHPLOLNDQ�NHQGDUDDQ 7LQJNDW�NHSHPLOLNDQ�NHQGDUDDQ�
EHUPRWRU 

-XPODK�NHQGDUDDQ�EHUPRWRU��
MXPODK�SHQGXGXN .HSROLVLDQ��%36 

/LQJNXQJDQ 
-XPODK�NHFHODNDDQ -XPODK�NHMDGLDQ�NHFHODNDDQ�GL�

ZLOD\DK -XPODK�NHFHODNDDQ .HSROLVLDQ 

7LQJNDW�IDWDOLWDV�
NHFHODNDDQ 

3HUVHQWDVH�MXPODK�NHFHODNDDQ�\DQJ�
PHQ\HEDENDQ�NHPDWLDQ 

-XPODK�NHPDWLDQ���MXPODK�
NHFHODNDDQ %36 


��DQJJDUDQ�VHNWRU�WUDQVSRUWDVL�DGDODK�DQJJDUDQ�'LQDV�%LQD�0DUJD�GDQ�'LQDV�3HUKXEXQJDQ 
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5XPXV�XQWXN�QRUPDOLVDVL�DGDODK�VHEDJDL�EHULNXW�� 

 

'LPDQD� ȕ� DGDODK� YDULDEOH� \DQJ� GLJXQDNDQ� XQWXN�
PHQJXNXU�LQGHNV�� 

1RUPDOLVDVL� NHGXD� GLODNXNDQ� SDGD� WHQGHQVL� SHUIRUPD�
GDUL� PDVLQJ-PDVLQJ� LQGLNDWRU�� 6HWLDS� LQGLNDWRU�
PHPSXQ\DL� WHQGHQVL� SHUIRUPD� \DQJ� EHUEHGD-EHGD��
6HEDJDL� FRQWRK�� LQGLNDWRU� DNVHVELOLWDV� PHPSXQ\DL�
WHQGHQVL� SRVLWLI�� \DQJ� EHUDUWL� VHPDNLQ� EHVDU� QLODL�
LQGLNDWRU� WHUVHEXW�� PDND� PHPSXQ\DL� HIHN� SRVLWLI� SDGD�
LQGLNDWRU� NLQHUMD� WUDQVSRUDVL�� 'L� VLVL� ODLQ�� LQGLNDWRU�
WLQJNDW� NHFHODNDDQ� PHPSXQ\DL� WHQGHQVL� QHJDWLI�� \DQJ�
EHUDUWL� VHPDNLQ� EHVDU� QLODL� LQGLNDWRU� WHUVHEXW�� DNDQ�
PHPSHUEXUXN� SHUIRUPD� LQGHNV� NLQHUMD� WUDQVSRUWDVL�
VHFDUD� NHVHOXUXKDQ�� $JDU� VHOXUXK� SHUKLWXQJDQ� LQGLNDWRU�
PHQMDGL� NRQVLVWHQ� PDND� VHOXUXK� WHQGHQVL� SHUIURPD�
GLQRUPDOLVDVL�PHQMDGL�SRVLWLI�\DQJ�EHUDUWL�VHPDNLQ�EHVDU�
QLODL� LQGLNDWRU� PDND� DNDQ� SHUIRUPD� GDUL� LQGHNV� NLQHUMD�
WUDQVSRUWDVL�MXJD�DNDQ�PHQLQJNDW� 

���� 3HUKLWXQJDQ� LQGHNV� NLQHUMD� GDQ� SHPEHULDQ�
 ERERW 

6HWHODK� PHODNXNDQ� SURVHV� QRUPDOLVDVL�� SURVHV�
VHODQMXWQ\D� GDODP� SHQJHPEDQJDQ� LQGHNV� NLQHUMD�
WUDQVSRUWDVL� LQL� DGDODK� GHQJDQ� PHODNXNDQ� SHPERERWDQ�
SDGD� VHWLDS� SLODU� NRWD� \DQJ� EHUNHODQMXWDQ� \DLWX�� ����
(NRQRPL�����6RVLDO�����/LQJNXQJDQ�� 

3HUKLWXQJDQ� LQGHNV� NLQHUMD� GLODNXNDQ� GHQJDQ�
PHQHUDSNDQ�UXPXV�VHEDJDL�EHULNXW� 

 

'LPDQD��� 

 0L � LQGHNV�NLQHUMD�WUDQVSRUWDVL�EHUNHODQMXWDQ� 

 6L � LQGHNV�NLQHUMD�WUDQVSRUWDVL�SLODU�VRVLDO� 

 (L � LQGHNV�NLQHUMD�WUDQVSRUWDVL�SLODU�HNRQRPL� 

 /L � LQGHNV�NLQHUMD�WUDQVSRUWDVL�SLODU�OLQJNXQJDQ� 

 a1� a2, a3  ��ERERW�XQWXN�SLODU�VRVLDO��HNRQRPL�GDQ� 
   OLQJNXQJDQ� 

𝑖�PHQXQMXNNDQ� LQGHNV� GLKLWXQJ� SDGD� NRWD�� ZLOD\DK� -� 𝑖��
6HGDQJNDQ� XQWXN� PHQJKLWXQJ� LQGHNV� PDVLQJ-PDVLQJ�
SLODU�PHQJLNXWL�IRUPXOD�VHEDJDL�EHULNXW� 

 

 

'LPDQD�� 

�,1𝑝� DGDODK� LQGHNV� NLQHUMD� WUDQVSRUWDVL� SDGD� SLODU� 𝑝��
VHGDQJNDQ�1�DGDODK�MXPODK�LQGLNDWRU�SDGD�SLODU�WHUVHEXW�� 

'DODP�SHQ\XVXQDQ�VXDWX�LQGHNV��SHQHQWXDQ�SHPERERWDQ�
GDSDW� GLODNXNDQ� GHQJDQ� PHQJXQGDQJ� SDUD� DKOL� GDQ�
PHQGHQJDU� SHQGDSDW� \DQJ� GLNHPXNDNDQ� ROHK� PHUHND��
1DPXQ� GLVDPSLQJ� LWX� SHPEHULDQ� ERERW� GDSDW� MXJD�
GLPDNVXGNDQ� VHEDJDL� DUDK� NHELMDNDQ� GDUL� SHUHQFDQD��
6HEDJDL� FRQWRK�� MLND� SHUHQFDQD� �� SHPHULQWDK� VHWHPSDW�

LQJLQ�PHPEHULNDQ�WLWLN�WHNDQ�OHELK�SDGD�DVSHN�HNRQRPL��
PDND� GDODP� SHUKLWXQJDQ� LQGHNV� NLQHUMD� WUDQVSRUWDVL��
ERERW� XQWXN�SLODU� HNRQRPL�ELVD�GLEXDW� OHELK�EHVDU�GDUL�
SLODU� \DQJ� ODLQ��1DPXQ� KDUXV� GLFDWDW�� EDKZD� WRWDO� GDUL�
VHOXUXK� QLODL� ERERW� KDUXV� PHPLOLNL� QLODL� �� DWDX� VHFDUD�
PDWHPDWLV�GDSDW�GLWXOLV�� 

a1�� a2 + a3 = 1 

�� $SOLNDVL� 3HUKLWXQJDQ� ,QGHNV� .LQHUMD�
 7UDQVSRUWDVL�XQWXN�3URYLQVL�-DZD�%DUDW 

3DGD� EDJLDQ� LQL�� SHQJHPEDQJDQ� IRUPXODVL� LQGHNV�
WUDQVSRUWDVL� \DQJ� GLDMXNDQ� SDGD� EDJLDQ� VHEHOXPQ\D�
GLDSOLNDVLNDQ� GHQJDQ� GDWD-GDWD� IDNWXDO�� 7XMXDQ� GDUL�
DSOLNDVL� LQL�DGDODK�XQWXN�PHQXQMXNNDQ�ZRUNDELOLW\�GDUL�
LQGHNV�\DQJ�GLVXVXQ��GDQ�NHJXQDDQQ\D�XQWXN�PHQJXNXU�
NLQHUMD� WUDQVSRUWDVL�� $SOLNDVL� LQL� MXJD� LQJLQ�
PHQXQMXNNDQ�EDJDLPDQD�LQGHNV�\DQJ�GLVXVXQ�LQL�GDSDW�
GLSHUEDKDUXL�GHQJDQ�FXNXS�PXGDK��+DO�LQL�GLNDUHQDNDQ�
GDWD-GDWD� \DQJ� GLJXQDNDQ� XQWXN� PHQJKLWXQJ� LQGHNV�
NLQHUMD�WUDQVSRUWDVL�EHUNHODQMXWDQ�WHUVHGLD�VHFDUD�RQOLQH��
WHUXWDPD� GDWD-GDWD� \DQJ� GLVHGLDNDQ� ROHK� %DGDQ� 3XVDW�
6WDWLVWLN� �%36�� ,QGRQHVLD�� 'DWD-GDWD� \DQJ� GLJXQDNDQ�
XQWXN�SHUKLWXQJDQ� LQGHNV�PHUXMXN�SDGD�GDWD-GDWD�\DQJ�
GLWDPSLONDQ�SDGD�7DEHO���GDQ�7DEHO����� 

6HSHUWL� \DQJ� GLVHEXWNDQ� SDGD� EDJLDQ� VHEHOXPQ\D��
WHUGDSDW� �� SLODU� \DQJ� PHQ\XVXQ� LQGHNV� WUDQVSRUWDVL�
EHUNHODQMXWDQ��HNRQRPL��VRVLDO��GDQ� OLQJNXQJDQ��'DODP�
FRQWRK� VWXGL� NDVXV� SHUKLWXQJDQ� LQGHNV� PRELOLWDV� SDGD�
SURYLQVL�-DZD�%DUDW�LQL�SHUKLWXQJDQ�ERERW�GDUL�PDVLQJ-
PDVLQJ� SLODU� GLODNXNDQ� EHUGDVDUNDQ� MXPODK� LQGLNDWRU�
SDGD�PDVLQJ-PDVLQJ�SLODU��6HKLQJJD�ERERW�GDUL�PDVLQJ-
PDVLQJ� SLODU� GDSDW� GLGDSDWNDQ� GHQJDQ� PHQJJXQDNDQ�
SHUVDPDDQ�VHEDJDL�EHULNXW� 

 

'LPDQD�� 

a𝑝 � %RERW�SLODU�S 

�1 � -XPODK�LQGLNDWRU�SDGD�VXDWX�SLODU 

0 � -XPODK�LQGLNDWRU�NLQHUMD�WUDQVSRUWDVL�EHUNHODQMXWDQ 

��� 3HUKLWXQJDQ� LQGHNV� NLQHUMD� WUDQVSRUWDVL�
 GDHUDK�SHUNRWDDQ�GL�-DZD�%DUDW 

6HSHUWL�\DQJ�GLMHODVNDQ�SDGD�EDJLDQ���GDUL�PDNDODK�LQL��
LQGHNV�SHUWDPD�\DQJ�DNDQ�GLVXVXQ�DGDODK�LQGHNV�NLQHUMD�
WUDQVSRUWDVL� XQWXN� GDHUDK� SHUNRWDDQ�� 3DGD� DSOLNDVL� LQL�
NDPL� PHQJDPELO� FRQWRK� XQWXN� NRWD-NRWD� \DQJ� DGD� GL�
3URYLQVL� -DZD� %DUDW� \DQJ� PHOLSXWL�� .RWD� %RJRU�� .RWD�
6XNDEXPL��.RWD�%DQGXQJ��.RWD�&LUHERQ��.RWD�%HNDVL��
.RWD�'HSRN��.RWD�&LPDKL��.RWD�7DVLNPDOD\D��GDQ�.RWD�
%DQMDU�� 

3HUKLWXQJDQ� LQGHNV� NLQHUMD� GLODNXNDQ� XQWXN� NRQGLVL�
WDKXQ� ����� GDQ� WDKXQ� ������ 7XMXDQ� GDUL�
GLDSOLNDVLNDQQ\D� LQGHNV� NLQHUMD� SDGD� GXD� WDKXQ� \DQJ�
EHUEHGD� GDQ� SDGD� EHEHUDSD� NRWD� DGDODK� PHQXQMXNNDQ�
EDKZD� LQGHNV� \DQJ� GLVXVXQ� FXNXS� PXGDK� XQWXN�
GLWHUDSNDQ�SDGD�ZDNWX�GDQ�WHPSDW�\DQJ�EHUEHGD�NDUHQD�
VHOXUXK� GDWD� \DQJ� GLJXQDNDQ� PHUXSDNDQ� GDWD� SXEOLN�
\DQJ�GDSDW�GLDNVHV�ROHK�PDV\DUDNDW�� 

��� 

��� 

��� 

��� 

��� 

𝛽𝑛𝑜𝑟𝑚 =  
𝛽 − 𝛽𝑚𝑖𝑛

𝛽𝑚𝑎𝑥 − 𝛽𝑚𝑖𝑛
 

𝑀𝑖 =  𝛼1𝐸𝑖 + 𝛼2𝑆𝑖 + 𝛼3𝐿𝑖  

𝐼𝑁𝑝 = ෍𝛽𝑛

𝑁

𝑛=1

 

𝛼𝑝 =  
𝑁

𝑀
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%HULNXW� DGDODK� JDPEDUDQ� SURVHV� SHUKLWXQJDQ� LQGHNV�
WUDQVSRUWDVL� XQWXN� NDZDVDQ� SHUNRWDDQ�� /DQJNDK�
SHUWDPD� DGDODK� PHQGDSDWNDQ� QLODL� LQGLNDWRU�
EHUGDVDUNDQ� GDWD-GDWD� \DQJ� GLGDSDWNDQ� GDUL� EHUEDJDL�
VXPEHU�� .HPXGLDQ� SURVHV� QRUPDOLVDVL� GLODNXNDQ�
WHUKDGDS� LQGLNDWRU� WHUVHEXW� WHUKDGDS� EHUEDJDL� NRWD�
\DQJ� GLNDML�� .RWD� GHQJDQ� QLODL� LQGLNDWRU� WHUWLQJJL�
PHQGDSDWNDQ� QLODL� �� GDQ� NRWD� GHQJDQ� QLODL� LQGLNDWRU�
WHUHQGDK� PHQGDSDWNDQ� QLODL� ��� 6HWHODK� PHQGDSDWNDQ�
QLODL�QRUPDOLVDVL�XQWXN�PDVLQJ-PDVLQJ� LQGLNDWRU��QLODL�
LQGLNDWRU� \DQJ� EHUDGD� SDGD� VDWX� SLODU� GLMXPODK� NDQ�
XQWXN� NHPXGLDQ� GLNDOLNDQ� GHQJDQ� ERERW� PDVLQJ-
PDVLQJ� SLODU�� �'DUL� SURVHV� SHUKLWXQJDQ� LQL� GLGDSDWNDQ�
1LODL� $NKLU� GDUL� PDVLQJ-PDVLQJ� SLODU� \DQJ� NHWLND�
GLMXPODKNDQ� PDND� PHQXQMXNNDQ� QLODL� LQGHNV� GDUL�
PDVLQJ-PDVLQJ�NRWD�� 

1LODL� ERERW� SDGD� FRQWRK� LQL� PHUXSDNDQ� VDODK� VDWX�
DSOLNDVL� GLPDQD� SLODU� HNRQRPL� PHPSXQ\DL� QLODL�
WHUWLQJJL�� GDODP� UDQJND� PHUHIOHNVLNDQ� EDKZD� SLODU�
HNRQRPL�PHPSXQ\DL�SHUDQ�\DQJ�SDOLQJ�SHQWLQJ�GDODP�
SHUKLWXQJDQ� LQGHNV� WUDQVSRUWDVL��0HVNLSXQ�NRQWHNV� LQL�
GDSDW� EHUEHGD� WHUJDQWXQJ� GDULSDGD� SHUVSHNWLI�

SHUHQFDQD� GDODP� PHQJHYDOXDVL� NLQHUMD� WUDQVSRUWDVL��
\DQJ�XPXPQ\D�GLSHUROHK�PHODOXL�VXUYHL�DWDXSXQ�)*'��
7DEHO� �� PHQXQMXNNDQ� FRQWRK� SHUKLWXQJDQ� LQGHNV�
PRELOLWDV� XQWXN� NRWD� %DQGXQJ� �NRWD� GHQJDQ� LQGHNV�
WHUWLQJJL��SDGD�WDKXQ������� 

+DVLO� GDUL� SHUKLWXQJDQ� LQGHNV� NLQHUMD� WUDQVSRUWDVL�
EHUNHODQMXDQ� XQWXN� NDZDVDQ� SHUNRWDDQ� GL� 3URYLQVL�
-DZD� %DUDW� GDSDW� GLOLKDW� SDGD� *DPEDU� �� GLEDZDK���
'DSDW� GLOLKDW� GDUL� *DPEDU� �� EDKZD� .RWD� %DQGXQJ�
DGDODK� NRWD� GHQJDQ� QLODL� LQGHNV� WHUWLQJJL�� .RWD�
%DQGXQJ�PHQGDSDWNDQ� QLODL� LQGHNV� ����� VHEDJDL� QLODL�
WHUWLQJJL� GLEDQGLQJNDQ� LQGHNV� NRWD-NRWD� ODLQQ\D�� �+DO�
LQL�GLWRSDQJ�ROHK�EDLNQ\D�LQGLNDWRU�SDGD�SLODU�HNRQRPL�
GLEDQGLQJNDQ�NRWD-NRWD�ODLQ��,QGLNDWRU�\DQJ�PHQRSDQJ�
EDLNQ\D� SLODU� HNRQRPL� GDUL� LQGHNV� WUDQVSRUWDVL�
NHEHUODQMXWDQ� DGDODK� NHWHUVHGLDDQ� DQJNXWDQ� XPXP�
\DQJ� OHELK� EDLN� GL� NRWD� %DQGXQJ� GLEDQGLQJNDQ� NRWD-
NRWD� ODLQ�� EDLN� GDUL� VHJL� MXPODK� DQJNXWDQ� PDXSXQ�
SDQMDQJ�WUD\HN�\DQJ�GLOD\DQL���1DPXQ��MLND�GLOLKDW�GDUL�
VLVL� VRVLDO� GDQ� HNRQRPL�.RWD�%DQGXQJ� EXNDQODK� NRWD�
\DQJ� WHUEDLN� GL� -DZD�%DUDW��*DPEDU� �� PHQXQMXNNDQ�
QLODL� PDVLQJ-PDVLQJ� SLODU� SDGD� WDKXQ� ������ .RWD�

*DPEDU����,QGHNV�WUDQVSRUWDVL�EHUNHODQMXWDQ�XQWXN�GDHUDK�SHUNRWDDQ�GL�-DZD�%DUDW 

7DEHO����&RQWRK�SHUKLWXQJDQ�LQGHNV�PRELOLWDV��.RWD�%DQGXQJ�WDKXQ������ 

3LODU ,QGLNDWRU 1LODL�,QGLNDWRU 1RUPDOLVDVL -XPODK %RERW 1LODL�$NKLU 

(NRQRPL 

$NVHVELOLWDV ���� ���� 

���� ��� ���� 

7LQJNDW�0RELOLWDV�GHQJDQ�$QJQXP ���� ���� 

-XPODK�DQJNXWDQ�XPXP ���� ���� 

7UD\HN�DQJNXWDQ ������ ���� 

3HUVHQWDVH�.RQGLVL�MDODQ ���� ���� 

7LQJNDW�SHQGDSDWDQ ���� ���� 

6RVLDO 
7LQJNDW�SHNHUMDDQ ������ ���� 

���� ��� ���� 7LQJNDW�NHSHPLOLNDQ�NHQGDUDDQ�
EHUPRWRU ���� ���� 

/LQJNXQJDQ 
.RQGLVL�8GDUD ���� ���� 

���� ��� ���� 
-XPODK�NHFHODNDDQ ����� ���� 

���� 7RWDO 
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%DQMDU�PHQMDGL�NRWD�GHQJDQ�LQGLNDWRU�VRVLDO�WHUEDLN��+DO�
LQL�GLGXNXQJ�ROHK� WLQJNDW�SHQGXGXN�EHNHUMD�\DQJ� WLQJJL�
GL� NRWD� 7DVLNPDOD\D� GLEDQGLQJNDQ� NRWD� \DQJ� ODLQ��
6HGDQJNDQ�XQWXN�SLODU�OLQJNXQJDQ��.RWD�'HSRN��PHQMDGL�
NRWD� GHQJDQ� QLODL� LQGLNDWRU� � OLQJNXQJDQ� WHUEDLN�� 'DWD�
\DQJ� GLSHUROHK� XQWXN� SHUKLWQJDQ� QLODL� LQGHNV� LQL�� GDSDW�
GLOLKDW�SDGD�EDJLDQ�DSSHQGL[�� 

+DVLO� SHUKLWXQJDQ� PHQXQMXNNDQ� EDKZD� PHWRGH�
SHUKLWXQJDQ� XQWXN� PHQGDSDWNDQ� LQGHNV� NLQHUMD�
WUDQVSRUWDVL� LQL� GDSDW� GLJXQDNDQ� VHEDJDL� DODW� EDJL�
SHUHQFDQD� VHVXDL� GHQJDQ� WXMXDQ� \DQJ� GLMHODVNDQ� SDGD�
EDJLDQ���GDUL�PDNDODK�LQL�� 

'DODP� SHUKLWXQJDQ� LQL� WLGDN� WHUGDSDW� QLODL� PDNVLPXP�
DWDX� WRORN� XNXU� \DQJ� EHUVLIDW� WHWDS�� 'DODP�PDNDODK� LQL�
GLJXQDNDQ� SHUVSHNWLI� SHUKLWXQJDQ� \DQJ� PHQJHGHSDQNDQ�
WRORN� XNXU� \DQJ� EHUVLIDW� GLQDPLV� �L�H��� EHUGDVDUNDQ�
NLQHUMD� WHUEDLN��� 3UHVSHNWLI� LQL� � PHPEHULNDQ� VDQJDW�
EHUPDQIDDW� GDODP� NRQWHNV� SHPHULQWDK� \DQJ� LQJLQ�
PHQJDGDNDQ�NRPSHWLVL�GDODP�DVSHN�NRWD�EHUNHODQMXWDQ�� 

3HUVSHNWLI� LQL� PHPLOLNL� VHWLGDNQ\D� WLJD� NHXQWXQJDQ��
\DLWX� �� ���� PXGDK� GLWHUDSNDQ� WDQSD� PHPHUOXNDQ�
GLVNXUVXV� WHUNDLW�QLODL�\DQJ�GLJXQDNDQ�XQWXN� WRORN�XNXU��
���� PHQGRURQJ� DGDQ\D� NRPSHWLVL� VHFDUD� GLQDPLV� \DQJ�
GLKDUDSNDQ�GDSDW�PHPSHUFHSDW� WHUZXMXGQ\D� WUDQVSRUWDVL�
EHUNHODQMXWDQ�� ���� SURVHV� NRPSHWLVL� GLQDPLV� \DQJ�
GLODNXNDQ� VHFDUD� UHJXODU� PHPXQJNLQNDQ� PXQFXOQ\D�
VWUDWHJL� EDUX� \DQJ� DGDSWLI� WHUKDGDS� SHUXEDKDQ� GDODP�
PHQJHPEDQJNDQ�WUDQVSRUWDVL�EHUNHODQMXWDQ��.DUHQD�SDGD�
IDNWDQ\D�SHUNHPEDQJDQ�FHSDW�GDODP�ELGDQJ� WUDQVSRUWDVL�
PHQXQWXW� DGDQ\D� LQRYDVL� WHUXV�PHQHUXV� \DQJ�XPXPQ\D�
VXOLW�GLWDQJNDS�ROHK�WRORN�XNXU�\DQJ�EHUVLIDW�ULJLG�VWDWLV�� 

6HEDJDL� LPSOLNDVL� WRORN� XNXU� \DQJ� EHUVLIDW� GLQDPLV� LQL��
QLODL� QRPLQDO� GDUL� VXDWX� LQGHNV� PHQMDGL� WLGDN� WHUODOX�
SHQWLQJ�GLEDQGLQJNDQ�SHUEDQGLQJDQ�QLODL�DQWDU�VDWX�NRWD�
GHQJDQ�NRWD�ODLQQ\D�� 

6HEDJDL� FRQWRK�� SDGD� WDKXQ� ����� %RJRU� EHUDGD� SDGD�
SRVLVL� NHGXD� GHQJDQ� QLODL� ������ VHPHQWDUD� SDGD� WDKXQ�
����� PHQHPSDWL� SRVLVL� NHWLJD� GHQJDQ� QLODL� ������ 1LODL�

*DPEDU����,QGHNV�WUDQVSRUWDVL�EHUNHODQMXWDQ�-DZD�%DUDW�EHUGDVDUNDQ�SLODU�WDKXQ����� 

EXNDQ� EHUDUWL� VHFDUD� PXWODN� NLQHUMD� LQGLNDWRU�
WUDQVSRUWDVL� EHUNHODQMXWDQ� GL� NRWD� ERJRU� PHQXUXQ��
QDPXQ� PHQJLQGLNDVLNDQ� EDKZD� XVDKD-XVDKD� \DQJ�
GLODNXNDQ� ROHK� .RWD� %RJRU� DQWDUD� WDKXQ� ����-�����
XQWXN�PHQGXNXQJ�WUDQVSRUWDVL�EHUNHODQMXWDQ�WLGDN�OHELK�
EDLN� MLND� GLEDQGLQJNDQ� VHFDUD� UHODWLI� WHUKDGDS� XVDKD-
XVDKD�\DQJ�GLODNXNDQ�ROHK�NRWD�ODLQ�� 

7RORN� XNXU� GLQDPLV� LQL� PHQ\HEDENDQ� SHUEDQGLQJDQ�
NLQHUMD�SHQJHPEDQJDQ�WUDQVSRUWDVL�EHUNHODQMXWDQ�GDODP�
NHUDQJND�ZDNWX� \DQJ� EHUEHGD� KDUXV� GLOLKDW� GDUL� SRVLVL�
VXDWX�NRWD�SURYLQVL�VHFDUD�WRWDO��EXNDQ�QLODL�GDUL�LQGHNV�
WHUVHEXW� SDGD� VHWLDS� ZDNWXQ\D�� +DO� LQL� GLNDUHQDNDQ�
SURVHV� QRUPDOLVDVL� WHUKDGDS� QLODL� EHVDUDQ� LQGLNDWRU�
GLODNXNDQ� WHUKDGDS� NRWD-NRWD� SDGD� VDWX� ZDNWX��
6HKLQJJD� GDODP� PHPEDQGLQJNDQ� NLQHUMD� SDGD� WDKXQ�
\DQJ�EHUEHGD�GDSDW�GLJXQDNDQ�SHQGHNDWDQ�EHUGDVDUNDQ�
SRVLVL�� \DQJ� GDSDW� EHUXSD� XUXWDQ� SRVLVL� GDUL� \DQJ�
WHUWLQJJL�KLQJJD�WHUHQGDK��SHUVHQWLO��DWDXSXQ�NHODV� 

����3HUKLWXQJDQ�LQGHNV�NLQHUMD�WUDQVSRUWDVL�3URYLQVL�
 -DZD�%DUDW 

%DJLDQ�NHGXD�GDUL� DSOLNDVL� LQL� EHUWXMXDQ�XQWXN�PHQLODL�
LQGHNV� NLQHUMD� WUDQVSRUWDVL� DQWDU� NRWD� NKXVXVQ\D�
PHQJKLWXQJ�NLQHUMD�WUDQVSRUWDVL�XQWXN�SHUJHUDNDQ�DQWDU�
NRWD� GDODP� SURYLQVL�� 'DODP� KDO� LQL�� LQGHNV� NLQHUMD�
WUDQVSRUWDVL� EHUNHODQMXWDQ� SURYLQVL� -DZD� %DUDW�
GLEDQGLQJNDQ� GHQJDQ� SURYLQVL-SURYLQVL� ODLQ� GL�
,QGRQHVLD� \DQJ�PHPSXQ\DL� MXPODK�SHQGXGXN�GDQ� OXDV�
DUHD� \DQJ� VHMHQLV� GHQJDQ� SURYLQVL� -DZD� %DUDW� \DLWX��
6XPDWHUD�8WDUD��%DQWHQ��-DZD�7HQJDK��GDQ�-DZD�7LPXU�� 

3DGD�DSOLNDVL�LQL��LQGHNV�WUDQVSRUWDVL�\DQJ�GLXNXU�DGDODK�
LQGHNV� WUDQVSRUWDVL�EHUNHODQMXWDQ�DQWDU�NRWD�GDODP�VDWX�
SURYLQVL�� 6DPD� VHSHUWL� SHUKLWXQJDQ� LQGHNV� SDGD�
NDZDVDQ� PHWURSROLWDQ�� LQGHNV� NLQHUMD� WUDQVSRUWDVL�
SURYLQVL� LQL� GLKLWXQJ� EHUGDVDUNDQ� WLJD� SLODU�� HNRQRPL��
VRVLDO�GDQ�OLQJNXQJDQ�� 

+DVLO� SHUKLWXQJDQ� LQGHNV� WUDQVSRUWDVL� EHUNHODQMXWDQ�
XQWXN� SURYLQVL� GDSDW� GLOLKDW� SDGD� *DPEDU� ��� +DVLO�
SHUKLWXQJDQ� � SDGD� *DPEDU� �� PHQXQMXNNDQ� EDKZD��
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SDGD�WDKXQ���������SURYLQVL�-DZD�7HQJDK�PHQGDSDWNDQ�
QLODL� WHUWLQJJL�� +DO� LQL� GLWRSDQJ� ROHK� SLODU� HNRQRPL�
GLPDQD� SDGD� WDKXQ� ������ -DZD� WHQJDK� PHPLOLNL� QLODL�
WHUEDLN� XQWXN� LQGLNDWRU-LQGLNDWRU� VHSHUWL�� DNVHVELOLWDV��
PRELOLWDV��NRQGLVL�MDODQ�DQWDU�NRWD�PDXSXQ�MXPODK�WRWDO�
SHUJHUDNDQ�� 6HPHQWDUD� LWX�� SURYLQVL� 6XPDWHUD� XWDUD�
PHQGDSDWNDQ�QLODL�WHUWLQJJL�XQWXN�SLODU�VRVLDO�GDQ�SLODU�
HNRQRPL�SDGD�WDKXQ�������� 

3HUKLWXQJDQ� LQGHNV� WUDQVSRUWDVL� EHUNHODQMXWDQ� SDGD�
WDKXQ� ����� PHQXQMXNNDQ� -DZD� 7HQJDK� PDVLK�
PHUXSDNDQ� SURYLQVL� GHQJDQ� LQGHNV� WHUWLQJJL� GDQ�
6XPDWHUD�8WDUD�PDVLK�PHQMDGL�SURYLQVL�GHQJDQ�LQGHNV�
SLODU� VRVLDO� GDQ� SLODU� � OLQJNXQJDQ� WHUWLQJJL�� � � 1DPXQ�
GDSDW�GLOLKDW�SHUKLWXQJDQ��QLODL�LQGHNV�SDGD�WDKXQ������
OHELK�PHUDWD�GL�VHOXUXK�SURYLQVL��+DO�LQL�PHQXQMXNNDQ�
SHUEDLNDQ� WLQJNDW� WUDQVSRUWDVL� EHUNHODQMXWDQ� WHUXWDPD�
GL� SURYLQVL� -DZD� %DUDW�� GDQ� %DQWHQ� UHODWLI� WHUKDGDS�
SURYLQVL�-DZD�7HQJDK�� 

 

*DPEDU����3HUEDQGLQJDQ�LQGHNV�WUDQVSRUWDVL�EHUNHODQMXWDQ�SDGD�EHEHUDSD�3URYLQVL 

*DPEDU����,QGHNV�WUDQVSRUWDVL�EHUNHODQMXWDQ�EHUGDVDUNDQ�SLODU�SDGD�EHEHUDSD�3URYLQVL 

 

���.HVLPSXODQ 

�� 0DNDODK� LQL� PHQJHPEDQJNDQ� LQGHNV� SHQJXNXUDQ�
WUDQVSRUWDVL� EHUNHODQMXWDQ� EHUGDVDUNDQ� WLJD� SLODU�
\DQJ�GLXVXONDQ�ROHK�%DSSHQDV�\DLWX��SLODU�HNRQRPL��
SLODU�VRVLDO�GDQ�SLODU�OLQJNXQJDQ�� 

�� 3HQJXPSXODQ� GDWD� XQWXN� PHQJKLWXQJ� ,QGHNV�
WUDQVSRUWDVL� EHUNHODQMXWDQ� GLNHPEDQJNDQ� GHQJDQ�
PHQGDVDUNDQ� NHSDGD� PHWRGH� 60$57� �VSHFLILF��
PHDVXUDEOH�� DFKLHYDEOH� 	� DWWULEXWDEOH�� UHOHYDQW��
WLPHO\� DQG� WUDFNDEOH��� 0HWRGH� LQL� PHPXQJNLQNDQ�
SHUKLWXQJDQ� LQGHNV� WUDQVSRUWDVL� EHUNHODQMXWDQ�
PHQJJXQDNDQ� GDWD� \DQJ� WHUVHGLD� VHFDUD� RQOLQH��
'HQJDQ�GHPLNLQ�SHQJHPEDQJDQ�LQGHNV�WUDQVSRUWDVL�
EHUNHODQMXWDQ� \DQJ� GLXVXONDQ� ROHK� PDNDODK� LQL�
GLSHUEDKDUXL�VHFDUD�EHUNDOD��� 

�� 3DGD� EDJLDQ� DNKLU� PDNDODK�� XVXODQ� SHUKLWXQJDQ�
LQGHNV� WUDQVSRUWDVL� EHUNHODQMXWDQ� LQL� GLDSOLNDVLNDQ�
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XQWXN� PHQJXNXU� NLQHUMD� WUDQVSRUWDVL� SDGD� ZLOD\DK�
SHUNRWDDQ�GDQ�WUDQVSRUWDVL�DQWDU�NRWD�GDODP�SURYLQVL��
.RWD-NRWD�GDODP�SURYLQVL�-DZD�%DUDW�PHQMDGL�FRQWRK�
SHQHUDSDQ�SHUKLWXQJDQ� LQGHNV� LQL�� � 6HGDQJNDQ�XQWXN�
SHUKLWXQJDQ� NDZDVDQ� DQWDU� NRWD�� PDNDODK� LQL�
PHQJKLWXQJ� LQGHNV� NLQHUMD� WUDQVSRUWDVL� WHUKDGDS� ��
SURYLQVL� \DLWX� 6XPDWHUD� 8WDUD�� %DQWHQ�� -DZD� %DUDW��
-DZD�7HQJDK��GDQ�-DZD�7LPXU�� 

�� 3HQ\XVXQDQ�LQGH[�SDGD�PDNDODK�LQL�EHUGDVDUNDQ�SDGD�
QLODL� UHODWLI� LQGLNDWRU� GDUL� NRWD�SURYLQVL� \DQJ�GLXNXU��
+DO�LQL�GDSDW�GLOLKDW�SDGD�EDJLDQ�PHWRGH�QRUPDOLVDVL�
PHQJJXQDNDQ� QLODL� PDNVLPDO� SDGD� LQGLNDWRU� GDUL�
NRWD�SURYLQVL� WHUEDLN�VHEDJDL� WRODN�XNXU��3HUVDPDDQ�
����6HKLQJJD� QLODL� LQGHNV� \DQJ�GLGDSDW� DGDODK� UHODWLI�
WHUKDGDS� SHUIRUPD� NHVHOXUXKDQ� NRWD�SURYLQVL� \DQJ�
GLNDML�SDGD�WDKXQ�WHUVHEXW� 

�� 3HUVSHNWLI� LQL� PHPLOLNL� VHWLGDNQ\D� WLJD� NHXQWXQJDQ��
\DLWX�� 

D� PXGDK� GLWHUDSNDQ� WDQSD� PHPHUOXNDQ� GLVNXUVXV�
WHUNDLW�QLODL�\DQJ�GLJXQDNDQ�XQWXN�WRODN�XNXU� 

E� PHQGRURQJ� DGDQ\D� NRPSHWLVL� VHFDUD� GLQDPLV�
\DQJ�GLKDUDSNDQ�GDSDW�PHPSHUFHSDW�WHUZXMXGQ\D�
WUDQVSRUWDVL�EHUNHODQMXWDQ� 

F� SURVHV� NRPSHWLVL� GLQDPLV� \DQJ� GLODNXNDQ� VHFDUD�
UHJXODU� PHPXQJNLQNDQ� PXQFXOQ\D� VWUDWHJL� EDUX�
\DQJ� DGDSWLI� WHUKDGDS� SHUXEDKDQ� GDODP�
PHQJHPEDQJNDQ� WUDQVSRUWDVL� EHUNHODQMXWDQ��
.DUHQD�SDGD�IDNWDQ\D�SHUNHPEDQJDQ�FHSDW�GDODP�
ELGDQJ�WUDQVSRUWDVL�PHQXQWXW�DGDQ\D�LQRYDVL�WHUXV�
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