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%DE� VDWX�PHQMHODVNDQ�PHQJHQDL� ODWDU� EHODNDQJ�\DQJ�PHODQGDVL� GLODNXNDQQ\D�

SHQHOLWLDQ��UXPXVDQ�PDVDODK��WXMXDQ�GDUL�SHQHOLWLDQ��PDQIDDW�GDUL�SHQHOLWLDQ��VHUWD�

EDWDVDQ�PDVDODK�

��� /DWDU�%HODNDQJ

6XPHQHS� PHUXSDNDQ� VDODK� VDWX� GDUL HPSDW NDEXSDWHQ� \DQJ� EHUDGD� GL� SXODX�

0DGXUD�3URYLQVL�-DZD�7LPXU��.DEXSDWHQ�6XPHQHS�WHUOHWDN�GL�XMXQJ�WLPXU�SXODX�

0DGXUD� GHQJDQ� ��� NHFDPDWDQ� GLDQWDUDQ\D� ��� NHFDPDWDQ� EHUXSD� GDUDWDQ� GDQ� ��

NHFDPDWDQ�EHUXSD�NHSXDOXDQ��6XPHQHS�PHUXSDNDQ�ZLOD\DK�GHQJDQ�VXPEHU�GD\D�

DODP PHOLPSDK�GDQ�EHUDQHND�UDJDP��VDODK�VDWXQ\D�LDODK�ZLVDWD�DODPQ\D��6XPHQHS�

PHPLOLNL� SRWHQVL� ZLVDWD� DODP� \DQJ� VDQJDW� PHQDULN�� 'LEXNWLNDQ� GHQJDQ�

GLSHUROHKQ\D� SHQJKDUJDDQ� $QXJHUDK�:LVDWD� -DZD� 7LPXU� WHUEDLN� NHGXD� GHQJDQ�

NDWHJRUL� GD\D� WDULN�ZLVDWD� DODP� \DQJ� GLEHULNDQ� SDGD� WDKXQ� ����� GHQJDQ� RE\HN�

ZLVDWD�\DLWX�SDQWDL�*LOL�/DEDN��%XNDQ�KDQ\D�*LOL�/DEDN��*LOL�,\DQJ�MXJD�GLVHEXW�

VHEDJDL�SXODX�SHPLOLN�NDGDU�RNVLJHQ�WHUEDLN�NHGXD�GL�GXQLD��6\DPVL� ������

:LVDWD�\DQJ�GLDNXL�GDQ�GLDZDVL�ROHK�GLQDV�3DULZLVDWD�.HEXGD\DDQ�3HPXGD�GDQ�

2ODKUDJD �',63$5%8'325$� VDPSDL� WDKXQ� ����� WHUGDSDW� �� ZLVDWD�� %HULNXW�

GDWD�ZLVDWD�\DQJ�EHUDGD�GL�NDEXSDWHQ�6XPHQHS�GDUL�WDKXQ����� VDPSDL������

7DEHO���� :LVDWD�GL�6XPHQHS

�'LQDV�SDULZLVDWD�NHEXGD\DDQ�SHPXGD�GDQ�RODKUDJD��������
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7DEHO���� -HQLV�ZLVDWD�6XPHQHS�

�'LQDV�SDULZLVDWD�NHEXGD\DDQ�SHPXGD�GDQ�RODKUDJD��������

:LVDWD�$ODP :LVDWD�%XDWDQ

*LOL�/DEDN $VWD�*XPXN
*LOL�,\DQJ $VWD�-RNRWROH

3DQWDL�6HPELODQ $VWD�.��)DTLK
3DQWDL�%DGXU $VWD�.DWDQGXU

3DQWDL�/RPEDQJ $VWD�3DQDRQJDQ
3DQWDL�6DORSHQJ $VWD�6D\LG�<XVXI

:LVDWD�%XNLW�7LQJJL 0DNDP�$VWD�7LQJJL
:LVDWD�%DWX�.DSXU 0DVMLG�-DPLN�6XPHQHS

*RD�.XQLQJ 0XVHXP�GDQ�.HUDWRQ
*RD�6RHNDUQR 5XPDK�.DVXU�3DVLU
3DQWDL�(�.KDVRJL 6LWXV�%HQWHQJ
0DQJURYH�.HGDWLP 6LWXV�%DWXJRQJ

7DPDQ�7HFWRQD
0XWLDUD�7LUWD

7LUWD�6XPHNDU�,QGDK
:DWHU�3DUN�6XPHNDU

0HQXUXW�7DEHO���� GDSDW�GLVLPSXONDQ�EDKZD�NXQMXQJDQ�SDOLQJ�EDQ\DN�GL�WDKXQ�

�����EHUDGD�SDGD�ZLVDWD EXDWDQ GHQJDQ�WRWDO�������� SHQJXQMXQJ��VHGDQJNDQ�XQWXN�

ZLVDWD�DODP�PHPLOLNL�WRWDO�SHQJXQMXQJ�VHEHVDU��������SHQJXQMXQJ� 1DQWLQ\D�\DQJ�

DNDQ�GLWHOLWL�DGDODK�ZLVDWD�GHQJDQ�SHQJXQMXQJ�WHUEDQ\DN��VHKLQJJD�SHQHOLWLDQ�DNDQ�

GLODNXNDQ�GL�ZLVDWD�EXDWDQ�\DQJ�DGD�GL�6XPHQHS�

0HQXUXW� %DGDQ� 3XVDW� 6WDWLVWLN� -DZD� 7LPXU� WDKXQ� ������PD\RULWDV� SHQGXGXN�

6XPHQHS�EHUDJDPD�LVODP�GHQJDQ�SUHVHQWDVH�PHQFDSDL�����GDUL�SHPHOXN�DJDPD�

ODLQ��5HOLJLXVLWDV�PDV\DUDNDW�6XPHQHS�VDQJDW�NHQWDO�VHKLQJJD�VDQJDW�EHUSHQJDUXK�

WHUKDGDS�EXGD\D�NHPDV\DUDNDWDQQ\D��VHSHUWL�DFDUD�UXWLQDQ�\DQJ�GLODNXNDQ�VHWLDS�

PDODP� MXP¶DW�� 7RNRK� DJDPD� GDQ� N\DL� GL� 6XPHQHS MXJD� PHQGDSDWNDQ�

SHQJKRUPDWDQ�\DQJ�WLQJJL�GDUL�ZDUJDQ\D��EDKNDQ�VHRUDQJ�N\DL�GLVDQD�EXNDQ�KDQ\D�

VHEDJDL� DKOL� DJDPD�� QDPXQ� MXJD� GLSHUFD\D� VHEDJDL� UXMXNDQ� GDODP� VHPXD�

SHUPDVDODKDQ� PDV\DUDNDW�� VHSHUWL� GLPLQWDL� SHQGDSDW� GDQ� GXNXQJDQ� GDODP� KDO�

SROLWLN �6\DPVL���������

:LVDWD�DODP�GDQ�NHQWDOQ\D�NHDJDPDDQ�\DQJ�GLPLOLNL�6XPHQHS�LQLODK�\DQJ�ELVD�

GLJXQDNDQ� VHEDJDL� DODW� XQWXN�PHPSURPRVLNDQ�NDEXSDWHQ�6XPHQHS�DJDU�GLNHQDO�

ROHK�GXQLD��0HQJLQJDW�MXJD�EDKZD�,QGRQHVLD�SDGD�WDKXQ������WHODK�PHQJHVDKNDQ�

8QGDQJ�8QGDQJ�1RPRU����7DKXQ������WHQWDQJ�-DPLQDQ�3URGXN�+DODO�� WHSDWQ\D�

SDGD� WDQJJDO� ��� 2NWREHU� ����� 7XMXDQQ\D� XQWXN� PHPEHULNDQ� NHSDVWLDQ� VWDWXV�
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NHKDODODQ�� VHKLQJJD� GDSDW� PHQHQWHUDPNDQ� EDWLQ� �KDWL�� NRQVXPHQ� GDODP�

PHQJNRQVXPVLQ\D� 0HUXMXN� SDGD� EHULWD� \DQJ� GLXPXPNDQ� ROHK� NHPHQWULDQ�

.RPXQLNDVL�GDQ� ,QIRUPDWLND�5HSXEOLN� ,QGRQHVLD�EDKZD�NHZDMLEDQ�EHUVHUWLILNDVL�

KDODO�GLODNXNDQ�VHFDUD�EHUWDKDS�VDPSDL����2NWREHU������GDQ�SHQDKDSDQ�GLPXODL�

GDUL�SURGXN�PDNDQDQ�GDQ�PLQXPDQ��EDUX�XQWXN�WDKDSDQ�VHODQMXWQ\D�XQWXN�SURGXN�

VHODLQ�PDNDQDQ��PLQXPDQ��VHUWD�MDVD��

'LVLQL�SHQXOLV�WHUWDULN�XQWXN�PHQHOLWL�DSDNDK IDVLOLWDV�GDQ�SHOD\DQDQ�\DQJ�DGD�

SDGD� ZLVDWD� EXDWDQ� GL� NDEXSDWHQ� 6XPHQHS� VXGDK� VLDS� XQWXN� GLQ\DWDNDQ� OD\DN�

PHPLOLNL�VHUWLILNDVL�KDODO�GDUL�SHPHULQWDK�DWDXNDK�PDVLK�MDXK�GDUL�KDUDSDQ� 0HQXUXW�

%DLKDTL� �������� MXJD� EHUDQJJDSDQ� EDKZD� ZLVDWD� EXDWDQ� OHELK� FRFRN� XQWXN�

SHQHUDSDQ� VWUDWHJL�ZLVDWD� KDODO� NDUHQD� GLDQJJDS� GDODP�PHQLNPDWL� RE\HN�ZLVDWD�

WDQSD�KDUXV�PHQDPSDNNDQ�DXUDW� VHSHUWL�EHUMHPXU�GL�SDQWDL��GDQ�VHEDJDLQ\D��+DO�

WHUVHEXW� GDSDW� GLNHWDKXL� GHQJDQ� PHQJNDML� EHEHUDSD� KDO�� 3HUWDPD� SUHIHUHQVL�

ZLVDWDZDQ� \DQJ� VHGDQJ� DWDX� VXGDK� SHUQDK� PHODNXNDQ� NXQMXQJDQ� SDGD� ZLVDWD�

EXDWDQ�GL�NDEXSDWHQ�6XPHQHS��.HGXD��WDQJJDSDQ�SDUD�SHQJHOROD�ZLVDWD�VHUWD�'LQDV�

3DULZLVDWD�� .HWLJD�� REVHUYDVL� ODQJVXQJ� ROHK� SHQHOLWL� NH� ORNDVL�� 1DQWLQ\D� GDUL�

ZLVDWDZDQ�DNDQ�GLEHULNDQ�EHEHUDSD�SHUWDQ\DDQ�EHUXSD�NXHVLRQHU� WHQWDQJ�NRQGLVL�

\DQJ�VHEHQDUQ\D�GDUL�ZLVDWD�\DQJ�DNDQ�GLWHOLWL� ,VL�NXHVLRQHU�GLEXDW�EHUGDVDUNDQ�

UHIHUHQVL�PRGHO�WHUGDKXOX�WHQWDQJ�DSD�VDMD�\DQJ�GLSHUOXNDQ�GL�ZLVDWD�KDODO��ODOX LVL�

NXHVLRQHU� GLNRQILUPDVL� DSDNDK� VXGDK� VHVXDL� MLND GLWHUDSNDQ� GL� ZLVDWD� EXDWDQ�

NDEXSDWHQ�6XPHQHS�GHQJDQ�PHQJJXQDNDQ�PHWRGH�&RQILUPDWRU\�)DFWRU�$QDO\VW

�&)$��\DQJ�VHODQMXWQ\D�DNDQ�GLFDUL�VWUDWHJL�GDQ�SURJUDP�\DQJ�VHVXDL NHGHSDQQ\D�

XQWXN�PHQVXNVHVNDQ� SHUVLDSDQ� VHUWLILNDVL� KDODO� SDGD�ZLVDWD� EXDWDQ� \DQJ� DGD� GL�

NDEXSDWHQ�6XPHQHS�PHQJJXQDNDQ�DQDOLVLV�6:27��

����5XPXVDQ�0DVDODK

%HUGDVDUNDQ� ODWDU� EHODNDQJ� \DQJ� GLMHODVNDQ� GL� DWDV� PDND� GDSDW� GLUXPXVNDQ�

SHUPDVDODKDQ�SHQHOLWLDQQ\D�\DLWX�VHEDJDL�EHULNXW�

�� )DNWRU�� IDNWRU�DSD�VDMD�\DQJ�GLEXWXKNDQ�XQWXN�PHQFDSDL�VHEXDK�ZLVDWD�KDODO�"

�� $SD�VWUDWHJL�GDQ�SURJUDP�\DQJ�VHVXDL�XQWXN�PHQVXNVHVNDQ�SHUVLDSDQ�SURJUDP�

VHUWLILNDVL�KDODO�SDGD�ZLVDWD�EXDWDQ�NDEXSDWHQ�6XPHQHS "
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����7XMXDQ�3HQHOLWLDQ

%HUGDVDUNDQ�UXPXVDQ�PDVDODK�\DQJ�WHODK�GLMHODVNDQ�VHEHOXPQ\D��PDND�WXMXDQ�

GDUL�SHQHOLWLDQ�\DLWX�VHEDJDL�EHULNXW�

�� 0HQJHWDKXL� IDNWRU� ± IDNWRU� \DQJ� GLEXWXKNDQ� XQWXN� PHQFDSDL� VHEXDK� ZLVDWD�

KDODO�

�� 0HQJHWDKXL�VWUDWHJL�GDQ�SURJUDP�\DQJ�GLSHUOXNDQ�XQWXN�PHQFDSDL�NHVXNVHVDQ�

GDODP� PHQ\LDSNDQ� SURJUDP� VHUWLILNDVL� KDODO� GL� ZLVDWD� EXDWDQ� NDEXSDWHQ�

6XPHQHS�

����0DQIDDW�3HQHOLWLDQ

0DQIDDW� \DQJ�GLSHUROHK� GDUL� SHQHOLWLDQ� LQL� DGDODK�PHPEHULNDQ� LQIRUPDVL� GDQ�

XVXODQ� NHSDGD�ZLVDWDZDQ�� SHQJHOROD� ZLVDWD�� SHPHULQWDK�� GDQ DNDGHPLVL� WHQWDQJ�

IDNWRU�± IDNWRU�\DQJ�GLEXWXKNDQ�XQWXN�PHQFDSDL�VHEXDK�ZLVDWD�KDODO�VHUWD�VWUDWHJL�

GDQ�SURJUDP�\DQJ�SHUOX�GLODNXNDQ�XQWXN�PHQFDSDL�NHVXNVHVDQ�GDODP�PHQ\LDSNDQ�

SURJUDP�VHUWLILNDVL�KDODO�GL�ZLVDWD�EXDWDQ�NDEXSDWHQ�6XPHQHS�

����%DWDVDQ�3HQHOLWLDQ

3HPEDWDVDQ� PDVDODK� SHUOX� GLODNXNDQ� XQWXN� PHPIRNXVNDQ� NDMLDQ� \DQJ�

GLODNVDQDNDQ�VHKLQJJD�WLGDN�PHOXDV��PDND�SHPEDWDVDQ�PDVDODK�VHEDJDL�EHULNXW�

�� 3HQHOLWLDQ�GLODNXNDQ�GL�ZLVDWD�EXDWDQ�\DQJ EHUORNDVL�GL�NDEXSDWHQ�6XPHQHS�

�� +DQ\D�PHQJDPDWL�IDNWRU�± IDNWRU�\DQJ�VHVXDL�GHQJDQ�LVL�NXHVLRQHU�

����$VXPVL�3HQHOLWLDQ

$VXPVL�\DQJ�GLJXQDNDQ�GDODP�SHQHOLWLDQ�LQL�DGDODK��

�� :LVDWD�EXDWDQ�GL�NDEXSDWHQ�6XPHQHS�LNXW�VHUWD�GDODP�SURJUDP�VHUWLILNDVL�KDODO�

VHVXDL�LVL�GDUL�8QGDQJ�8QGDQJ�1RPRU����7DKXQ������

��� 6LVWHPDWLND�3HQXOLVDQ�3HQHOLWLDQ

6LVWHPDWLND� SHQXOLVDQ� SHQHOLWLDQ� GLJXQDNDQ� XQWXN� OHELK� PHPSHUMHODV� GDQ�

PHQJHPEDQJNDQ�SRNRN�SRNRN�SHPEDKDVDQ�VNULSVL��VLVWHPDWLND�SHQXOLVDQ�VNULSVL�

DGDODK�VHEDJDL�EHULNXW�
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%DE� VDWX� SHQGDKXOXDQ� EHULVL� SHQGDKXOXDQ� \DQJ� PHPEDKDV� KDO� \DQJ� PHODWDU�

EHODNDQJL�SHQXOLV�PHODNXNDQ�SHQHOLWLDQ��UXPXVDQ�PDVDODK�\DQJ�PHPEDKDV�KDO�KDO�

\DQJ�DNDQ�GLEDKDV�GDODP�SHQHOLWLDQ��EDWDVDQ�PDVDODK�SHQHOLWLDQ��WXMXDQ�SHQHOLWLDQ�

GDQ�PDQIDDW�GLODNXNDQQ\D�SHQHOLWLDQ��VHUWD�VLVWHPDWLND�SHQXOLVDQ�VNULSVL�

%$%�,,�7,1-$8$1�3867$.$

%DE�GXD�WLQMDXDQ�SXVWDND�PHPEDKDV�PHQJHQDL�ODQGDVDQ�WHRUL�\DQJ�EHULVL�NRQVHS�

GDQ�WHRUL�WHRUL�PHQJHQDL�SDULZLVDWD��SDULZLVDWD�KDODO�� IDNWRU�\DQJ�PHPSHQJDUXKL�

SHULODNX�NRQVXPHQ��XQGDQJ�± XQGDQJ�WHQWDQJ�MDPLQDQ�SURGXN�KDODO��HWLND�NRQVXPVL�

LVODPL� DQDOLVLV�PXOWLYDULDW��DQDOLVLV�IDNWRU��SRSXODVL��VDPSHO��DQDOLVLV�6:27��GDQ�

SHQHOLWLDQ�WHUGDKXOX�

%$%�,,,�0(72'2/2*,�3(1(/,7,$1��

%DE� WLJD� PHWRGRORJL� SHQHOLWLDQ� PHPEDKDV� PHQJHQDL� MHQLV� GDQ� VXPEHU� GDWD��

ORNDVL� GDQ� ZDNWX� SHQHOLWLDQ�� LGHQWLILNDVL� YDULDEHO� SHQHOLWLDQ�� PRGHO� SHQHOLWLDQ��

SRSXODVL� GDQ� VDPSHO�� PHWRGH� SHQJXPSXODQ� GDWD�� GDQ� IORZFKDUW� PHWRGRORJL�

SHQHOLWLDQ�

%$%�,9�+$6,/�'$1�3(0%$+$6$1��

%DE�HPSDW KDVLO�GDQ�SHPEDKDVDQ�PHQJXUDLNDQ�VHFDUD�OHQJNDS�PHQJHQDL�KDVLO�

SHQHOLWLDQ� \DQJ� WHODK� GLDNXNDQ� VHUWD� SHQJRODKDQ� GDWD� DZDO� \DQJ� NHPXGLDQ�

GLODNXNDQ�DQDOLVLV�GDUL�KDVLO�SHQJRODKDQ�GDWD�\DQJ�VXGDK�GLGDSDWNDQ��

%$%�9�.(6,038/$1�'$1�6$5$1��

%DE� OLPD� NHVLPSXODQ� GDQ� VDUDQ� PHUXSDNDQ� NHVLPSXODQ� GDUL� SHQHOLWLDQ� DWDX�

VNULSVL� LQL� GDQ� EHULVLNDQ� UDQJNXPDQ�EDJDLPDQD�PHWRGH� \DQJ�GLXWDUDNDQ�SHQXOLV�

GDSDW� EHUJXQD� EDJL� SHPEDFD� VNULSVL� LQL�� 6HODLQ� EHULVL� NHVLPSXODQ�� EDE� LQL� MXJD�

PHQXOLVNDQ�VDUDQ�VDUDQ�SHQXOLV�XQWXN�SHUEDLNDQ�SHUEDLNDQ�NHGHSDQ�


