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$� 0RGHO�3HQJHPEDQJDQ

3HQHOLWLDQ�LQL�PHQJJXQDNDQ�SHQGHNDWDQ�5	'��5HVHDUFK�DQG�'HYHORSPHQW��

0HWRGH� SHQHOLWLDQ� GDQ� SHQJHPEDQJDQ� �5	'�� DGDODK� PHWRGH� \DQJ� GLJXQDNDQ�

XQWXN� PHQJKDVLONDQ� SURGXN� WHUWHQWX�� GDQ� PHQJXML� NHHIHNWLIDQ� SURGXN� WHUVHEXW�

�6XJL\RQR��������������1DQD�6\DRGLK�������������PHQ\DWDNDQ�EDKZD�SHQHOLWLDQ�

GDQ� SHQJHPEDQJDQ� DGDODK� VXDWX� SURVHV� DWDX� ODQJNDK�ODQJNDK� XQWXN�

PHQJHPEDQJNDQ�VXDWX�SURGXN�DWDX�PHQ\HPSXUQDNDQ�SURGXN�\DQJ�WHODK�DGD�\DQJ�

GDSDW�GLSHUWDQJJXQJMDZDENDQ�

%HUGDVDUNDQ�SHQGDSDW�GLDWDV�PDND�GDSDW�GLVLPSXONDQ�EDKZD�SHQHOLWLDQ�GDQ�

SHQJHPEDQJDQ�DGDODK�VXDWX�PRGHO�SHQHOLWLDQ�\DQJ�EHUWXMXDQ�XQWXN�PHQJKDVLONDQ�

SURGXN� EDUX�� 3URGXN� SHQHOLWLDQ� GDQ� SHQJHPEDQJDQ� GDODP� ELGDQJ� SHQGLGLNDQ�

GDSDW�EHUXSD�PRGHO��PHGLD��SHUDODWDQ��EXNX��PRGXO�� DODW� HYDOXDVL� GDQ�SHUDQJNDW�

SHPEHODMDUDQ�� 6HWLDS� SURGXN� \DQJ� GLNHPEDQJNDQ� PHPEXWXKNDQ� SURVHGXU�

SHQHOLWLDQ�\DQJ�EHUEHGD��(QGDQJ�0XO\DWLQLQJVLK������ ������

�� 3URVHGXU�3HQJHPEDQJDQ

3URVHGXU� SHQJHPEDQJDQ� YLGHR� SHPEHODMDUDQ� SHPEXDWDQ� VRUEHW� PDQJJD

SDGD� PDWD� SHODMDUDQ� SURGXNVL� SHQJRODKDQ� KDVLO� QDEDWL� XQWXN� VLVZD� NHODV� ;��

MXUXVDQ� $JULELVQLV� 3HQJRODKDQ� +DVLO� 3HUWDQLDQ� 60.� 1� �� &DQJNULQJDQ GDSDW�

GLOLKDW�SDGD�*DPEDU���
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*DPEDU����3URVHGXU�3HQJHPEDQJDQ�3HQHOLWLDQ

7DKDS� SHODNVDQDDQQ\D� PXODL� GDUL� DQDOLVLV� NHEXWXKDQ� SHQJHPEDQJDQ��

SHUDQFDQJDQ� SURGXN� \DQJ� DNDQ� GLNHPEDQJNDQ�� LPSOHPHQWDVL� UDQFDQJDQ�� GDQ�

HYDOXDVL�� 0RGHO� SHQJHPEDQJDQ� \DQJ� DNDQ� GLJXQDNDQ� DGDODK� �'� \DLWX� GHILQH

�DQDOLVLV� NHEXWXKDQ��� GHVLJQ �SHUDQFDQJDQ��� GHYHORS �SHQJHPEDQJDQ��� GDQ�

GLVVHPLQDWH �SHQ\HEDUOXDVDQ�� �7KLDJDUDMDQ�� ������ GDODP� 0XO\DWLQLQJVLK �������

������%HULNXW� LQL�DGDODK�SHQMHODVDQ� OHELK�ULQFL�PHQJHQDL�SURVHGXU�SHQHOLWLDQ�GDQ�

SHQJHPEDQJDQ�PRGHO��'�\DQJ�GLODNXNDQ��

�� 'HILQH 2EVHUYDVL��
:DZDQFDUD

$QDOLVLV�.HEXWXKDQ�
6LVZD�

$QDOLVLV�.XULNXOXP�
$QDOLVLV�0DWHUL

����'HVLJQ
5DQFDQJDQ�
0DWHUL�GDQ�

7DPSLODQ�0HGLD
6FULSW�9LGHR

����'HYHORS
3HQJHPEDQJDQ�9LGHR��

DQLPDVL�GDQ�WDPSLODQ�PHGLD

9DOLGDVL�$KOL�0DWHUL� $KOL�0HGLD
GDQ�&DORQ�3HQJJXQD��6LVZD�

5HYLVL

9LGHR�3HPEHODMDUDQ�
3HPEXDWDQ VRUEHW�PDQJJD

���'LVVHPLQDWH 3HQ\HEDUOXDVDQ�PHGLD
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�� 7DKDS�'HILQH

$QDOLVLV� NHEXWXKDQ� DWDX� WDKDS� GHILQH GLODNXNDQ� SDGD� PDWD� SHODMDUDQ�

3URGXNVL�+DVLO�1DEDWL� GL� 60.�1HJHUL� ��&DQJNULQJDQ <RJ\DNDUWD�PHODOXL� VWXGL�

SHQGDKXOXDQ� REVHUYDVL� NHODV� GDQ� ZDZDQFDUD� \DQJ� GLODNXNDQ� � SDGD� JXUX�

SHQJDPSX� SHODMDUDQ�� 7XMXDQ� GDUL� WDKDS� LQL� DGDODK� XQWXN� PHQHWDSNDQ� GDQ�

PHQGHILQLVLNDQ�V\DUDW�V\DUDW�SHQ\XVXQDQ�YLGHR�SHPEHODMDUDQ��'DODP�PHQHQWXNDQ�

GDQ�PHQHWDSNDQ�V\DUDW�V\DUDW�SHQJHPEDQJDQ�YLGHR�SHPEHODMDUDQ�GLDZDOL�GHQJDQ�

PHQJDQDOLVLV� NHDGDDQ� ILVLN� VHNRODK�� PHQJDQDOLVLV� NXULNXOXP�� PHQJDQDOLVLV�

NDUDNWHULVWLN�SHVHUWD�GLGLN�GDQ�PHQJDQDOLVLV�PDWHUL�XQWXN�PHQGDSDWNDQ�JDPEDUDQ�

PHQJHQDL�NHEXWXKDQ�SHVHUWD�GLGLN��0HODOXL�WDKDS�LQL�GLSHUROHK�GDWD�EHUXSD���

D� .XULNXOXP� \DQJ� GLJXQDNDQ� GDODP� SURVHV� SHPEHODMDUDQ� DGDODK� NXULNXOXP�

������

E� 3URVHV�SHPEHODMDUDQ WHUEDWDV�SDGD�PHWRGH�FHUDPDK��GLVNXVL��GDQ�SUDNWLN

F� 0LQLPQ\D�VXPEHU�EDFDDQ�GDQ�VXPEHU�EHODMDU�\DQJ�GLEXWXKNDQ�SHVHUWD�GLGLN��

G� .HWHUEDWDVDQ� PHGLD� SHPEHODMDUDQ� \DQJ� GLJXQDNDQ� ROHK� JXUX� GDODP� SURVHV�

EHODMDU�PHQJDMDU���

H� .DUDNWHULVWLN�VLVZD�JD\D�EHODMDU�VLVZD \DQJ�EHUEHGD�VHWLDS�LQGLYLGX�VHKLQJJD�

EDJL� EHEHUDSD� VLVZD� NHVXOLWDQ� XQWXN� PHPDKDPL NRPSHWHQVL� \DQJ� VXGDK�

GLWHWDSNDQ�

�� 7DKDS�'HVLJQ

7DKDS�GHVLJQ�PHUXSDNDQ� WDKDS�SHUDQFDQJDQ�SHUDQJNDW�SHPEHODMDUDQ��3DGD�

WDKDS�LQL�DGD�EHEHUDSD�ODQJNDK�\DQJ�KDUXV�GLODNXNDQ��\DLWX�

D� (NVSHULPHQ�5HVHS�6RUEHW�
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7DKDS� LQL�GLODNXNDQ�XQWXN�PHQHPXNDQ�NRPSRVLVL� \DQJ�SDV�SDGD�SURGXN�

\DQJ� QDQWLQ\D� DNDQ� GLSUDNWLNDQ� GDODP� YLGHR�� VHODLQ� LWX� WDKDS� LQL� MXJD� SHQWLQJ�

NDUHQD�QDQWLQ\D�DNDQ�ELVD�PHQJDPDWL�WLWLN�NULWLV�DWDX�NHJDJDODQ�SDGD�SURGXN�

E� 0HQHWDSNDQ�3UHVHQWHU��7DOHQW 3HUDJD�GDQ�'XEEHU

7DKDS� LQL�GLODNXNDQ�XQWXN�PHQHPXNDQ� WHQDJD�SHQJLVL� YLGHR� \DQJ� VHVXDL�

GHQJDQ�NULWHULD�\DQJ�WHODK�GLWHWDSNDQ�

*DPEDU����3URVHV�SHQHQWXDQ�SUHVHQWHU

*DPEDU����3URVHV�SHQHQWXDQ�'XEEHU

F� 0HQHWDSNDQ�9HQGRU

7DKDS� LQL� GLODNXNDQ� XQWXN� PHQHPXNDQ� YHQGRU� \DQJ� VHVXDL� GHQJDQ�

NHEXWXKDQ� SHPEXDWDQ� YLGHR�� NULWHULD� \DQJ� GLKDUDSNDQ� GHQJDQ� PHQLQMDX� KDVLO�

YLGHR�\DQJ�WHODK�GLKDVLONDQ�VHEHOXPQ\D�
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G� 0HPEXDW�6FULSW ��1DVNDK

6FULSW�EHULVLNDQ�PDWHUL�GDQ�NDWD�NDWD�\DQJ�QDQWLQ\D�DNDQ�GLVDPSDLNDQ�ROHK

SUHVHQWHU�� WDOHQW SHUDJD� GDQ� GXEEHU GL� YLGHR� SHPEHODMDUDQ�� .HPXGLDQ� VFULSW

GLYDOLGDVL�ROHK�DKOL�PHGLD�GDQ�DKOL�PDWHUL�DJDU�VHVXDL�GHQJDQ�PDWHUL�SHPEHODMDUDQ�

H� 0HPEXDW�6FULSW $QLPDVL�1DVNDK�$QLPDVL

6FULSW EHULVLNDQ� PDWHUL� WHNV�� JDPEDU�� DQLPDVL� GDQ� PXVLN \DQJ� QDQWLQ\D�

DNDQ�PHOHQJNDSL�YLGHR�DJDU�OHELK�PHQDULN��.HPXGLDQ�VFULSW�GL�YDOLGDVL�ROHK DKOL�

PHGLD�GDQ�DKOL�PDWHUL�DJDU�VHVXDL�GHQJDQ�PDWHUL�SHPEHODMDUDQ�

�� 7DKDS�'HYHORS

7DKDS� XQWXN� PHQJKDVLONDQ� SURGXN� SHQJHPEDQJDQ�� 3HUDQFDQJDQ� \DQJ�

WHODK� GLODNXNDQ� NHPXGLDQ� GLNHPEDQJNDQ� VHVXDL� PHGLD� SHPEHODMDUDQ� EHUEDVLV�

YLGHR� PHODOXL� SURVHV� SHQJDPELODQ� YLGHR�� SURVHV� SHQJDPELODQ� YLGHR� GDQ�

SHQJHGLWDQ� YLGHR�� GLEXWXKNDQ� ZDNWX� �� �� EXODQ� XQWXN� PHQ\HOHVDLNDQ� SURVHV�

SHQJHGLWDQ� \DQJ� GLODNXNDQ� ROHK� WLP� /DE�79�81<� 6HWHODK� SURGXNVL� YLGHR� GDQ�

PHQMDGL�VHEXDK�YLGHR�NHPXGLDQ�GLODNXNDQ�YDOLGDVL�GDQ�UHYLVL�YLGHR�SHPEHODMDUDQ�

ROHK�SDUD�DKOL��

D� 3URGXNVL�9LGHR�

3URGXNVL� 9LGHR� GLPXODL� GHQJDQ� SHUVLDSDQ� DODW�� EDKDQ�� SDUD� WDOHQW �WDOHQW�

SHUDJD GDQ� SUHVHQWHU��� GDQ� VHWWLQJ WHPSDW� VHWHODK� VHPXD� VLDS�� PDND� ODQJVXQJ�

GLODNXNDQ� SHQJDPELODQ� YLGHR�VKRRWLQJ VHVXDL� GHQJDQ� VFULSW�QDVNDK� \DQJ� VXGDK�

GLYDOLGDVL��.HPXGLDQ� SHUHNDPDQ� DXGLR� XQWXN�PHQJLVL� VXDUD� QDUDWRU�� 6HWHODK� LWX�

PDVXN� NH� WDKDS� HGLWLQJ GDQ� PL[LQJ XQWXN� PHQJJDEXQJNDQ� VHOXUXK� NRPSRQHQ�

PHQMDGL�VDWX�YLGHR�SHPEHODMDUDQ�VHVXDL�GHQJDQ�VFULSW \DQJ�WHODK�GLEXDW��
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E� 5HYLVL 9LGHR�3HPEHODMDUDQ

3DGD� WDKDS� LQL� YLGHR� SHPEHODMDUDQ� VXGDK� PHODOXL� WDKDS� VXQWLQJ�HGLWLQJ

NDVDU� \DQJ� QDQWLQ\D� KDUXV� GLWLQMDX� NHPEDOL� ROHK� EHEHUDSD� YDOLGDWRU \DLWX� DKOL�

PDWHUL�� DKOL� PHGLD� GDQ� FDORQ� SHQJJXQD� �XVHU��� MLND� PDVLK� DGD� NHVDODKDQ� PDND�

SHQHOLWL� KDUXV� PHQ\XQWLQJ� NHPEDOL�� +DO� LQL� EHUWXMXDQ� XQWXN� PHQJDZDO� DSDNDK�

PDWHUL�� YLVXDO� GDQ� QDUDVL� \DQJ� GLWDPSLONDQ� VHVXDL� GHQJDQ� UDQFDQJDQ� GDQ� VFULSW��

-LND�DGD�EHEHUDSD�KDO�\DQJ�NXUDQJ�VHVXDL�SDGD�YLGHR�PDND�DNDQ�GLODNXNDQ�UHYLVL�

KLQJJD�YLGHR�GLQLODL�OD\DN�XQWXN�GLMDGLNDQ�VXPEHU�EHODMDU�ROHK�SHVHUWD�GLGLN�

F� 9DOLGDVL�9LGHR�3HPEHODMDUDQ�

9LGHR�\DQJ�WHODK�MDGL�NHPXGLDQ�GLYDOLGDVL�ROHK�DKOL�PDWHUL�GDQ�DKOL�PHGLD

VHUWD WHODK� GLQLODL� NHOD\DNDQ� ROHK� FDORQ� SHQJJXQD� �XVHU��� -LND� WHODK� GLQ\DWDNDQ�

OD\DN ROHK� YDOLGDWRU� PDND� YLGHR� VHODQMXWQ\D� VLDS� GLWDPSLONDQ� GL� GHSDQ� VLVZD

VHEDJDL�VDODK�VDWX�VXPEHU�SHODMDUDQ�GDQ�PHGLD�\DQJ�GDSDW�PHPEDQWX�SHQGLGLN�

�� 7DKDS 'LVVHPLQDWH

7DKDS� WHUDNKLU� \DQJ� GLODNXNDQ� GDODP� SHQHOLWLDQ� SHQJHPEDQJDQ� DGDODK�

SHQ\HEDUOXDVDQ� SURGXN��0HGLD� SHPEHODMDUDQ� \DQJ� WHODK� PHQGDSDWNDQ� SHQLODLDQ�

NHOD\DNDQ� GDUL� DKOL PDWHUL�� DKOL�PHGLD�� FDORQ� SHQJJXQD� �VLVZD� NHODV�;,� $3+3��

GDQ� WHODK� GLQ\DWDNDQ� OD\DN� XQWXN� GDSDW� GLVHEDUOXDVNDQ�� 3URGXN� LQL� GDSDW�

GLSXEOLNDVLNDQ�GHQJDQ�PDVWHU�IODVKGLVN�GDQ�GDQ�PHODOXL�FKDQQHO�<RX7XEH %RJD�

81<�
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�� 7HPSDW�GDQ�:DNWX�3HQHOLWLDQ

�� 7HPSDW

3HQJHPEDQJDQ� YLGHR� SHPEHODMDUDQ� EHUWHPSDW� GL� /DE� .LPLD� MXUXVDQ�

3HQGLGLNDQ�7HNQLN�%RJD�8QLYHUVLWDV�1HJHUL�<RJ\DNDUWD�GHQJDQ�GLEDQWX�ROHK�WLP�

GDUL� /DE� 79� )7� 81<�� 3HQJDPELODQ� GDWD� GLODNXNDQ� GL� 60.� 1HJHUL� ��

&DQJNULQJDQ SDGD�VLVZD�NHODV�;,�$3+3�

�� :DNWX

:DNWX� SHQJHPEDQJDQ� YLGHR� SHPEHODMDUDQ� GLODNXNDQ� SDGD� EXODQ� -XQL�

VDPSDL�GHQJDQ�2NWREHU ������

�� 6XPEHU�'DWD���6XE\HN�3HQHOLWLDQ

6XPEHU� GDWD� GDODP� SHQHOLWLDQ� LQL� PHQJJXQDNDQ� VXPEHU� GDWD� SULPHU��

6XPEHU� GDWD� SULPHU� GLODNXNDQ� GHQJDQ� FDUD� SHQ\HEDUDQ� DQJNHW� NHSDGD� � DKOL�

PDWHUL�� � DKOL�PHGLD� GDQ� ��� VLVZD�NHODV�;,�$3+3 60.�1HJHUL� ��&DQJNULQJDQ

<RJ\DNDUWD� VHEDJDL� VXEMHN� SHQHOLWLDQ�� 3HQ\HEDUDQ� DQJNHW� EHUWXMXDQ� XQWXN�

PHQJHWDKXL�NHOD\DNDQ�SURGXN�PHGLD�SHPEHODMDUDQ�YLGHR� LQWHUDNWLI�GDODP�SURVHV�

EHODMDU�PHQJDMDU�

7DEOH����6XPEHU�'DWD�3HQHOLWLDQ
7DKDS�3HQHOLWLDQ 6XPEHU�'DWD -XPODK
9DOLGDVL�DKOL�PDWHUL 'RVHQ GDQ�JXUX PDWD�SHODMDUDQ �
9DOLGDVL�DKOL�PHGLD 'RVHQ �
8ML�NHOD\DNDQ 6LVZD NHODV�;,�MXUXVDQ�$3+3 ��

�� 0HWRGH�GDQ�$ODW�3HQJXPSXODQ�'DWD

�� 0HWRGH�3HQJXPSXODQ�'DWD

0HWRGH� SHQJXPSXODQ� GDWD� PHUXSDNDQ� ODQJNDK� XWDPD� GDODP� SHQHOLWLDQ��

GHQJDQ� PDNVXG� XQWXN� PHQGDSDWNDQ� GDWD� \DQJ� DNXUDW� GDQ� GDSDW� GLSHUWDQJJXQJ�
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MDZDENDQ��0HQXUXW�6XJL\RQR������������DGD�HPSDW�PDFDP�PHWRGH�SHQJXPSXODQ�

GDWD� \DLWX�� REVHUYDVL�� ZDZDQFDUD�� GRNXPHQWDVL�� GDQ� JDEXQJDQ�WULDQJXODVL��

0HQJDFX� SDGD� 6XJL\RQR� PHWRGH� SHQJXPSXODQ� GDWD� GLODNXNDQ� EHUWDKDS� DQWDUD�

ODLQ���

D� 2EVHUYDVL

2EVHUYDVL� EHUWXMXDQ� XQWXN� PHQJHWDKXL� NHDGDDQ� DZDO� ODSDQJDQ�� 2EVHUYDVL�

\DQJ� GLODNXNDQ� GDODP� SHQHOLWLDQ� LQL� DGDODK� PHODNXNDQ� SHQJDPDWDQ� VHFDUD�

ODQJVXQJ�WHQWDQJ�NHDGDDQ�VHNRODK�\DQJ�DNDQ�GLJXQDNDQ�VHEDJDL�WHPSDW�SHQLODLDQ�

NHOD\DNDQ� SURGXN� PHGLD SHPEHODMDUDQ�� .HDGDDQ� VHNRODK� \DQJ� GLDPDWL� DGDODK�

IDVLOLWDV� \DQJ� GLPLOLNL� VHNRODK�� PRGHO� SHPEHODMDUDQ� \DQJ� GLJXQDNDQ� GDQ�

NDUDNWHULVWLN� VLVZD� VHEDJDL� VXEMHN� SHQHOLWLDQ�� 6HKLQJJD� GLGDSDW� SHUWLPEDQJDQ�

GDODP�SURVHV�SHQJHPEDQJDQ�PHGLD�SHPEHODMDUDQ�\DQJ�GLEXWXKNDQ���

E� :DZDQFDUD�

:DZDQFDUD� EHUWXMXDQ� XQWXN�PHQJHWDKXL� NHEXWXKDQ� \DQJ� DGD� GL� ODSDQJDQ��

:DZDQFDUD� \DQJ� GLODNXNDQ� GDODP� SHQHOLWLDQ� LQL� DGDODK� PHQJDMXNDQ� EHEHUDSD�

SHUWDQ\DDQ� NHSDGD� JXUX� GL� VHNRODK� PHQJHQDL� NXULNXOXP� \DQJ� PHOLSXWL��

NRPSHWHQVL�GDVDU�GDQ�VWDQGDU NRPSHWHQVL�\DQJ�LQJLQ�GLFDSDL�SDGD�PDWD�SHODMDUDQ�

\DQJ�DNDQ�GLNDML�XQWXN�SHQJHPEDQJDQ�PHGLD�SHPEHODMDUDQ��

F� 'RNXPHQWDVL��

'RNXPHQWDVL�GLODNXNDQ�GHQJDQ�PHQJXPSXONDQ�GDQ�PHQ\LPSDQ�GDWD�\DQJ�

GLSHUROHK� \DLWX� EHUXSD� GRNXPHQWDVL� IRWR� LPSOHPHQWDVL�� GDWD� DQJNHW�

SHQJHPEDQJDQ� PHGLD� SHPEHODMDUDQ�� GDWD� DQJNHW� YDOLGDVL� DKOL�� 'DWD� \DQJ�
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GLNXPSXONDQ� GLJXQDNDQ� VHEDJDL� EXNWL� VHKLQJJD SHQHOLWLDQ� SHQJHPEDQJDQ� GDSDW�

GLSHUWDQJJXQJMDZDENDQ�NHEHQDUDQQ\D��

�� $ODW�3HQJXPSXODQ�'DWD��

$ODW� SHQJXPSXODQ� GDWD�LQVWUXPHQ� SHQHOLWLDQ� DGDODK� VXDWX� DODW� \DQJ�

GLJXQDNDQ� XQWXN�PHQJXNXU� IHQRPHQD� DODP�PDXSXQ� XQWXN�PHQJXNXU� IHQRPHQD�

VRVLDO� \DQJ� GLDPDWL� �6XJL\RQR�� �����������$ODW� SHQJXPSXO� GDWD� DWDX� LQVWUXPHQ�

SHQHOLWLDQ�DGDODK�IDVLOLWDV�\DQJ�GLJXQDNDQ�ROHK�SHQHOLWL�GDODP�PHQJXPSXONDQ�GDWD�

DJDU�SHNHUMDDQQ\D� OHELK�PXGDK�GDQ�KDVLOQ\D� OHELK�EDLN��GDODP�DUWL� OHELK�FHUPDW��

OHQJNDS��GDQ�VLVWHPDWLV� VHKLQJJD�PXGDK�GLRODK� �6XKDUVLPL�$ULNXQWR�������������

,QVWUXPHQ�SHQHOLWLDQ�\DQJ�GLJXQDNDQ�SDGD�SHQHOLWLDQ�LQL�DGDODK�DQJNHW�

$QJNHW� DWDX� NXLVLRQHU� DGDODK� WHNQLN� SHQJXPSXODQ� GDWD� \DQJ� GLODNXNDQ�

GHQJDQ�PHPEHUL� VHSHUDQJNDW� SHUWDQ\DDQ� DWDX� SHUQ\DWDDQ� VHFDUD� WHUWXOLV� NHSDGD�

UHVSRQGHQ� XQWXN� GLMDZDE�� �6XJL\RQR�� ����������� $QJNHW� GLJXQDNDQ� VHEDJDL�

LQVWUXPHQ� SHQHOLWLDQ� XQWXN� PHQJHWDKXL� NHOD\DNDQ� VXDWX� PHGLD� SHPEHODMDUDQ��

$QJNHW� LQL� EHUWXMXDQ� XQWXN� PHQJHYDOXDVL� PHGLD� SHPEHODMDUDQ� VHEHOXP�

GLVHEDUOXDVNDQ��$QJNHW� \DQJ�GLJXQDNDQ�PHOLSXWL� DQJNHW� DKOL�PHGLD�� DKOL�PDWHUL��

GDQ�FDORQ�XVHU��

$QJNHW� LQL� EHULVL� WHQWDQJ� DVSHN�DVSHN� XQWXN� PHQLODL� DSDNDK� YLGHR�

SHPEHODMDUDQ� \DQJ� GLNHPEDQJNDQ� LQL� OD\DN� DWDX� WLGDN�� ,QVWUXPHQ� XQWXN� DKOL�

PDWHUL�GLWLQMDX�GDUL�SHPEHODMDUDQ��PDWHUL�GDQ�PDQIDDWQ\D��6HGDQJNDQ�XQWXN�DKOL�

PHGLD�GLWLQMDX�GDUL�NXDOLWDV�PHGLD��SHQJJXQDDQ��PDQIDDW�GDQ�NHVHVXDLDQ�VHEDJDL�

PHGLD� 6&/�� ,QVWUXPHQ� DQJNHW� XQWXN� FDORQ� XVHU� GLWLQMDX� GDUL� SHPEHODMDUDQ��

NXDOLWDV�PHGLD��PDWHUL�GDQ�PDQIDDW��,QVWUXPHQ�DQJNHW�\DQJ�GLJXQDNDQ�PHOLSXWL���
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D� $QJNHW�NHOD\DNDQ�YLGHR�SHPEHODMDUDQ�XQWXN�DKOL�PDWHUL�

,QVWUXPHQ� \DQJ� GLJXQDNDQ� DKOL� PDWHUL� EHUXSD� DQJNHW� XQWXN� PHQJHWDKXL�

NHOD\DNDQ�PHGLD� SHPEHODMDUDQ�PHQXUXW DKOL� PDWHUL�� 'L� GDODP� DQJNHW� LQL� EHULVL�

WHQWDQJ� DVSHN�DVSHN� XQWXN�PHQLODLNDQ�PHGLD� SHPEHODMDUDQ� EHUEDVLV� YLGHR� \DQJ�

GLNHPEDQJNDQ� LQL� OD\DN� DWDX� WLGDN�� ,QVWUXPHQ� XQWXN� DKOL� PDWHUL� GLWLQMDX� GDUL�

SHPEHODMDUDQ� PDWHUL�� PDQIDDW� GDQ� SHQJJXQDDQ�� .LVL�NLVL� LQVWUXPHQ� XQWXN� DKOL�

PDWHUL�SHPEHODMDUDQ�GDSDW�GLOLKDW�SDGD�7DEHO���

1R $VSHN�
3HQLODLDQ

,QGLNDWRU 1R�EXWLU -XPODK�
EXWLU

�� 3HPEHODMDUDQ .HVHVXDLDQ�GHQJDQ�EDKDQ�NDMLDQ � �
.HVHVXDLDQ� GHQJDQ� FDSDLDQ�
SHPEHODMDUDQ

��� �

.HVHVXDLDQ� GHQJDQ� NDUDNWHULVWLN�
PDWHUL

� �

.HVHVXDLDQ�XQWXN�6&/ � �

.HVHVXDLDQ� GHQJDQ� NDUDNWHULVWLN�
EHODMDU

� �

.HVHVXDLDQ�GHQJDQ�JD\D�EHODMDU � �
�� 0DWHUL� .HMHODVDQ�PDWHUL�SHPEXNDDQ ��� ��� ����

������������
������

�

.HWHWDSDQ�EDKDVD �� �

.HWHWDSDQ�WHNV �� �

.HWHWDSDQ�JDPEDU �� �

.HWHWDSDQ�DQLPDVL �� �

.HPXGDKDQ�XQWXN�GLSDKDPL �� �
�� 0DQIDDW 6HEDJDL�UHIHUHQVL �� �

0HPXGDKNDQ�JXUX �� �
0HQLQJNDWNDQ�PRWLYDVL�EHODMDU �� �
0HQ\DPDNDQ�SHUVHSVL �� �
0HPEHUL� SHQJDODPDQ� EHODMDU�
EDUX

�� �

7DEOH����.LVL�NLVL�,QVWUXPHQ�3HQLODLDQ�.HOD\DNDQ�$KOL�0DWHUL
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�VXPEHU��'LDQ�1XWUL\DQWL��������.LVL�NLVL�,QVWUXPHQ $KOL�0DWHUL�

E� ,QVWUXPHQ�NHOD\DNDQ�YLGHR�SHPEHODMDUDQ�XQWXN�DKOL�PHGLD�

$QJNHW� DKOL� PHGLD� EHUWXMXDQ� XQWXN� PHQJHYDOXDVL� PHGLD� SHPEHODMDUDQ�

VHEHOXP� GLXMLFREDNDQ�� $QJNHW� LQL� EHULVL� DVSHN�DVSHN� XQWXN� PHQLODLNDQ� PHGLD�

SHPEHODMDUDQ� PHGLD� EHUEDVLV� YLGHR� \DQJ� GLNHPEDQJNDQ� OD\DN� DWDX� WLGDN��

,QVWUXPHQ� XQWXN� DKOL� PHGLD� GLWLQMDX� GDUL� NXDOLWDV� PHGLD�� SHQJJXQDDQ�� GDQ�

PDQIDDW� .LVL�NLVL�LQVWUXPHQ�DQJNHW�XQWXN�DKOL�PHGLD�GDSDW�GLOLKDW�SDGD�7DEHO����

7DEOH����.LVL�NLVL�,QVWUXPHQ�3HQLODLDQ�.HOD\DNDQ�$KOL�0HGLD

1R $VSHN�
3HQLODLDQ

,QGLNDWRU 1R�EXWLU -XPODK�
EXWLU

�� 3HQJJXQDDQ� .HVHVXDLDQ�GHQJDQ�IDVLOLWDV �� �
'DSDW�GLJXQDNDQ�NDSDQ�VDMD�GDQ�
GLPDQD�VDMD

����� �

'DSDW�GLJXQDNDQ� VHFDUD�PDQGLUL�
DWDXSXQ�NODVLNDO

����� �

7RWDO ��

1R $VSHN�
3HQLODLDQ

,QGLNDWRU 1R�EXWLU -XPODK�
VRDO

�� 0HGLD� .XDOLWDV�JUDILV � �
.XDOLWDV�VXDUD ��� �
.HMHODVDQ� EDKDVD� GDQ� LQWRQDVL�
VXDUD

���������� �

.HWHUEDFDDQ� WHNV� GDQ� NRQWUDV�
ZDUQD

��� ��� ����
��

�

/D\RXW� �� �
3HQFDKD\DDQ� ������ �
.XDOLWDV�DQLPDVL �� �
.XDOLWDV�WDOHQW ������ �
'XUDVL�YLGHR �� �
,QWHUDNVL� �� �
,QGHSHQGHQ� �� �
3HQFDULDQ�GL�GDWDEDVH ������ �
'DSDW�GLJXQDNDQ�NHPEDOL �� �
.HVHVXDLDQ�VHEDJDL�PHGLD�6&/ �� �
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�VXPEHU��'LDQ�1XWUL\DQWL��������.LVL�NLVL�,QVWUXPHQ�$KOL�0HGLD�

F� ,QVWUXPHQ�NHOD\DNDQ�YLGHR�SHPEHODMDUDQ�XQWXN�VLVZD�

,QVWUXPHQ� DQJNHW� XQWXN� VLVZD� EHULVLNDQ� NHVHVXDLDQ� PHGLD� SHPEHODMDUDQ�

\DQJ� GLOLKDW� GDUL� DVSHN� SHPEHODMDUDQ�� NXDOLWDV� PHGLD�� PDWHUL�� PDQIDDW� GDQ�

SHQJJXQDDQ�� 3HQ\XVXQDQ� LQVWUXPHQ� LQL� WHODK� GLVHVXDLNDQ� GHQJDQ� LQGLNDWRU�

NHOD\DNDQ�PHGLD�SHPEHODMDUDQ�VHSHUWL� \DQJ� WHODK�GLEDKDV�SDGD�EDE�VHEHOXPQ\D��

.LVL�NLVL� LQVWUXPHQ�DQJNHW�XQWXN FDORQ�SHQJJXQD �XVHU� GDSDW�GLOLKDW�SDGD�7DEHO�

��

7DEOH����.LVL�NLVL�LQVWUXPHQ DQJNHW�XQWXN�FDORQ�SHQJJXQD��XVHU�
1R $VSHN�

SHQLODLDQ
,QGLNDWRU 1R�

EXWLU
-XPODK�
VRDO

�� 3HPEHODMDUDQ� 6HVXDL�GHQJDQ�WXMXDQ�SHPEHODMDUDQ � �
6HVXDL�GHQJDQ�PDWHUL � �
6HVXDL�GHQJDQ�IDVLOLWDV�SHQGXNXQJ � �
6HVXDL�GHQJDQ�NDUDNWHULVWLN�EHODMDU � �
6HVXDL�GHQJDQ�JD\D�EHODMDU � �

�� 0HGLD� .XDOLWDV�JUDILV � �
.XDOLWDV�VXDUD ���� �
.XDOLWDV�ZDUQD � �
.XDOLWDV�WHNV �� �
.XDOLWDV�JDPEDU�DQLPDVL �� �
.HMHODVDQ�EDKDVD ������ �

1R $VSHN�
3HQLODLDQ

,QGLNDWRU 1R�EXWLU -XPODK�
EXWLU

�� 3HQJJXQDDQ� 6WDQG�DORQH� �� �
.HPXGDKDQ�SHQJJXQDDQ �� �
'DSDW� GLJXQDNDQ� VHFDUD�
LQGLYLGXDO�GDQ�NODVLNDO

������ �

'DSDW�GLJXQDNDQ�NDSDQ�VDMD �� �
)DVLOLWDV�SHQGXNXQJ �� �
0HQDULN�SHUKDWLDQ �� �

�� 0DQIDDW� (IHNWLI� �� �
0HQLQJNDWNDQ�PRWLYDVL �� �

7RWDO ��
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1R $VSHN�
3HQLODLDQ

,QGLNDWRU 1R�
EXWLU

-XPODK�
EXWLU

.HMHODVDQ�LQWRQDVL�VXDUD ������ �
'XUDVL� �� �

�� 0DWHUL� .HPXGDKDQ�SHPDKDPDQ �� �
.HGDODPDQ�PDWHUL �� �
.HUXQWXWDQ�SHQ\DMLDQ �� �
.HOHQJNDSDQ�PDWHUL �� �

�� 0DQIDDW� 0HQLQJNDWNDQ PRWLYDVL �� �
6HVXDL�VHEDJDL�YDULDVL�PHGLD �� �
0HPSHUPXGDK�EHODMDU �� �
0HQDULN�SHUKDWLDQ� �� �
0HPEDQWX�SURVHV�EHODMDU �� �

�� 3HQJJXQDDQ� 'DSDW�GLJXQDNDQ�VHFDUD�LQGLYLGXDO �� �
'DSDW�GLJXQDNDQ�VHFDUD�NODVLNDO �� �
'DSDW�GLJXQDNDQ�NDSDQ�VDMD �� �
.HPXGDKDQ�SHQJJXQDDQ �� �
3UDNWLV� �� �

7RWDO ��
�VXPEHU��'LDQ�1XWUL\DQWL��������.LVL²NLVL�,QVWUXPHQ�&DORQ�8VHU�

�� 9DOLGLWDV�,QVWUXPHQ

9DOLGLWDV� PHQXUXW� 6XKDUVLPL� $ULNXQWR� ����������� YDOLGLWDV� DGDODK� VXDWX�

XNXUDQ� XQWXN� PHQXQMXNNDQ� WLQJNDW�WLQJNDW� NHYDOLGDQ� DWDX� NHVDNKLKDQ� VXDWX�

LQVWUXPHQ��0HQXUXW� 6XJL\RQR� ����������� YDOLGLWDV�PHUXSDNDQ� GHUDMDW NHWHSDWDQ�

DQWDUD�GDWD�\DQJ�WHUMDGL�SDGD�REMHN�SHQHOLWLDQ�GHQJDQ�GD\D�\DQJ�GDSDW�GLODSRUNDQ�

ROHK� SHQHOLWL��'HQJDQ� GHPLNLDQ� GDWD� \DQJ� YDOLG� DGDODK� GDWD� \DQJ� WLGDN� EHUEHGD�

DQWDUD�GDWD�\DQJ�GLODSRUNDQ�SHQHOLWL�GHQJDQ�GDWD�\DQJ�VHVXQJJXKQ\D�WHUMDGL�SDGD�

RE\HN�SHQHOLWLDQ��

8ML�YDOLGLWDV�GLODNXNDQ�GHQJDQ�SHQJXMLDQ�YDOLGLWDV�NRQVWUXN�GDUL�DKOL��H[SHUW�

MXGJHPHQW��� 3HQJXMLDQ� YDOLGLWDV� PHQJDFX� SDGD� VHMDXK� PDQD� LQVWUXPHQ WHUVHEXW�

PHQJXNXU� NRQVHS� GDUL� WHRUL� \DQJ� PHQMDGL� GDVDU� GDODP� SHQ\XVXQDQ LQVWUXPHQ��
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,QVWUXPHQ�SHQHOLWLDQ�\DQJ�GLJXQDNDQ�DGDODK DQJNHW��$QJNHW�WHUVHEXW VHEHOXPQ\D�

VXGDK�GLNHPEDQJNDQ�ROHK�'LDQ�1XUWUL\DQWL ������ GDQ� WHODK GLXML YDOLGLWDV�ROHK�

3URI�� 'U�� 0XWLDUD� 1XJUDKHQL�� 673�� 0�6L�� $QJNHW� WHODK� GLJXQDNDQ� XQWXN� XML�

NHOD\DNDQ�PHGLD�SHPEHODMDUDQ�NHSDGD�DKOL�PDWHUL��DKOL�PHGLD GDQ�FDORQ�SHQJJXQD�

�XVHU� GLPDQD� REMHN� Q\D� DGDODK� VLVZD� NHODV� ;,� $3+3� 60.�1� �� &DQJNULQJDQ�

VHEDQ\DN����RUDQJ�

�� 7HNQLN�$QDOLVLV�'DWD

7HNQLN� DQDOLVLV� GDWD� GDODP� SHQHOLWLDQ� LQL� GDSDW� GLNHWDKXL�PHODOXL� OHPEDU�

DQJNHW� \DQJ� GLEHULNDQ� NHSDGD� SDUD� DKOL�� 7HUGDSDW� NDWHJRUL� WLJD� UHVSRQGHQ� \DQJ�

GLOLEDWNDQ�GDODP�SHQHOLWLDQ�LQL�\DLWX�DKOL�PDWHUL��DKOL�PHGLD��GDQ�FDORQ�SHQJJXQD�

�XVHU�� 6HODQMXWQ\D� KDVLO� SHQHOLWLDQ� GLDQDOLVLV� VHEDJDL� EHULNXW� �(QGDQJ�

0XO\DWLQLQJVLK������������������

�� $QDOLVLV�'DWD�.XDOLWDWLI��

'DWD�LQL�GLSHUROHK�GDUL�DKOL�PDWHUL��DKOL�PHGLD��GDQ�VLVZD�EHUXSD�NRUHNVL�GDQ�

PDVXNDQ��.RUHNVL�GDQ�PDVXNDQ�WHUVHEXW�GLJXQDNDQ�VHEDJDL�DFXDQ�UHYLVL SURGXN���

�� $QDOLVLV�'DWD�.XDQWLWDWLI��

3HQLODLDQ�NHOD\DNDQ�PHGLD� SHPEHODMDUDQ� ROHK� DKOL�PHGLD�� DKOL�PDWHUL�� GDQ�

VLVZD��'DWD�SHQLODLDQ�SURGXN�GLSHUROHK�GDUL�KDVLO�LVLDQ�DQJNHW�ROHK�DKOL�PHGLD��DKOL�

PDWHUL��GDQ�FDORQ�SHQJJXQD��XVHU����'DWD�VHODQMXWQ\D�GLDQDOLVLV�GHQJDQ�PHQJLNXWL�

ODQJNDK�ODQJNDK�EHULNXW��

D� 0HQHQWXNDQ�SHPEHULDQ�VNRU�SDGD�DQJNHW�NXDQWLWDWLI

(QGDQJ� 0XO\DWLQLQJVLK ���������� PHQJHPXNDNDQ� EDKZD� VNDOD� /LNHUW�

PHUXSDNDQ�VXDWX�PHWRGH�VNDOD�ELSRODU�\DQJ�PHQJXNXU�UHVSRQ�SRVLWLI�GDQ�UHVSRQ�
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QHJDWLI�WHUKDGDS�VXDWX�SHUQ\DWDDQ�SHQHOLWLDQ�NHOD\DNDQ�PHGLD�SHPEHODMDUDQ�YLGHR�

WXWRULDO�GLDPELO�GHQJDQ�PHQJJXQDNDQ�VNRU�VHSHUWL�\DQJ�GDSDW�GLOLKDW�SDGD�7DEHO�

��

7DEOH����6NRU�SHQLODLDQ�.HOD\DNDQ�0HGLD�3HPEHODMDUDQ
.DWHJRUL 6.25

6DQJDW OD\DN �
/D\DN �
7LGDN�OD\DN �
6DQJDW WLGDN�OD\DN �

E� 0HQJKLWXQJ�VNRU

$GD� WLJD� LQVWUXPHQ�SHQLODLDQ�YDOLGDVL�DKOL�\DLWX�DKOL�PDWHUL��DKOL�PHGLD��GDQ�

FDORQ�SHQJJXQD� �XVHU�� %HULNXW�DGDODK�UXPXV�\DQJ�GLJXQDNDQ�XQWXN�PHQJKLWXQJ�

VNRU�SHUVHQWDVH�NHOD\DNDQ�PHGLD��

5XPXV�PHQJKLWXQJ�VNRU�SHUVHQWDVH

.HWHUDQJDQ��

��NHOD\DNDQ� �MXPODK�SHUVHQWDVH�SHUROHKDQ�VNRU�

گ VNRU� �MXPODK�VNRU��

گ VNRU�PDNV� �MXPODK�VNRU�PDNVLPDO

F� .RQYHUVL�GDWD�EHUVNDOD�LQWHUYDO�PHQMDGL�RUGLQDO

$GDSXQ�DFXDQ�SHQJXEDKDQ�GHQJDQ�PHQJJXQDNDQ�NULWHULD�7DEHO���

7DEOH����.RQYHUVL�'DWD�%HUVNDOD�,QWHUYDO�PHQMDGL�2UGLQDO
5HQWDQJ�1LODL

�GDUL�VNDOD�LQWHUYDO�
.DWHJRUL

�GLNRQYHUVL�PHQMDGL�RUGLQDO�
!���� 6DQJDW�/D\DN��

������� /D\DN��
������� 7LGDN�/D\DN��
����� 6DQJDW�7LGDN�/D\DN��

6XPEHU���(QGDQJ�0XO\DWLQLQJVLK������� �����

��NHOD\DNDQ� �
ᎂ ୱ୩୭୰

ᎂ ୗ୩୭୰ ୑ୟ୩ୱ୧୫ୟ୪
[������
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8QWXN� PHQJHWDKXL� NXDOLWDV� GDUL� SURGXN� PHGLD� \DQJ� GLNHPEDQJNDQ� OD\DN�

DWDX�WLGDN��PDND�SHQHOLWL�PHQJJXQDNDQ�NULWHULD�PLQLPDO�SHQLODLDQ�\DQJ�WHUPDVXN�

NDWHJRUL�³/D\DN´��-LND�SHQLODLDQ�PHGLD�SHPEHODMDUDQ�PLQLPDO�PHQGDSDWNDQ�QLODL�

�������� PDND� PHGLD� \DQJ� GLNHPEDQJNDQ� ³/D\DN´� GLJXQDNDQ� VHEDJDL� PHGLD�

SHPEHODMDUDQ�


