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7XMXDQ�SHQHOLWLDQ�LQL�DGDODK�XQWXN�PHQJNRQVWUXNVL�PRGHO�SHQDQJDQDQ�NHUXVDNDQ�WHUXPEX�

NDUDQJ� GL� SHUDLUDQ� .HSXODXDQ� 6HULEX� '.,� -DNDUWD� NKXVXVQ\D� GL� 3XODX� 3DUL� VHODPD� %XODQ�
$JXVWXV�KLQJJD�PLQJJX�SHUWDPD�%XODQ�2NWREHU�WDKXQ������ 0HWRGH�SHQHOLWLDQ�\DQJ�GLJXQDNDQ�
DGDODK� PHWRGH� NXDOLWDWLI� PHODOXL� SURVHGXU� VWXGL� SHQGDKXOXDQ�� REVHUYDVL� ODSDQJDQ�� GDQ�
SHQJDPDWDQ�ODQJVXQJ�GL�ODSDQJDQ�WHUXWDPD�NRQGLVL�ILVLN��VHUWD�NHJLDWDQ�ZDZDQFDUD�PHQGDODP�
\DQJ� GODQMXWNDQ� GHQJDQ� IRFXV� JURXSV� GLVFXVVLRQ� 3RSXODVL� SDGD� SHQHOLWLDQ� LQL� WHUGLUL� GDUL�
ELRILVLN�OLQJNXQJDQ��WHUXPEX�NDUDQJ��GDQ�VRVLDO��PDV\DUDNDW�� VHGDQJNDQ�SHQJDPELODQ�VDPSHO�
SDGD� WHUXPEX� NDUDQJ� PHQJJXQDNDQ� WHNQLN� DUHD GDQ XQWXN� VDPSHO� VRVLDO� PHQJJXQDNDQ�
SXUSRVVLYH�7HNQLN� SHQJXPSXODQ� GDWD� ELRWLN� WHUXPEX� NDUDQJ� PHQJJXQDNDQ� PHWRGD� /LQH�
,QWHUFHSW�7UDQVHFW��6HGDQJNDQ�SDGD�IDNWRU�DELRWLN�XQWXN�DQDOLVLV�JXJXV�WHUXPEX�NDUDQJ�VHFDUD�
PDNUR�GLWHNDQNDQ�SDGD�SHPHWDDQ�KDELWDW�JXJXVDQ�NDUDQJ�GL�VHNLWDU�SHUDLUDQ��$GDSXQ� WHNQLN�
DQDOLVLV� GDWD� PHQJJXQDNDQ� PHWRGH� 7ULDQJXODVL�� +DVLO� SHQHOLWLDQ� PHQXQMXNNDQ� EDKZD�� ���
.RQGLVL�WHUXPEX�NDUDQJ�GL�SHUDLUDQ�3XODX�3DUL�PDVLK�GDODP�NRQGLVL�EDLN�����0DVLK�GRPLQDQQ\D�
PDWD� SHQFDKDULDQ� SHQGXGXN� VHEDJDL� QHOD\DQ�� ��� )RUPXOD� PHGLDVL� NRQIOLN� VRVLDO�HNRQRPL�
SDULZLVDWD�GDODP�SHQDQJDQDQ�NHUXVDNDQ�WHUXPEX�NDUDQJ�NKXVXVQ\D�GL�3XODX�3DUL�.HSXODXDQ�
6HULEX� SHUOX PHPSHUKDWLNDQ� WLJD� SLODU� XWDPD� \DLWX�� RUJDQLVDVL� ORNDO� PDXSXQ� OXDU� SXODX��
SDUWLVLSDVL�ZLVDWDZDQ� WHUKDGDS�SHOHVWDULDQ� WHUXPEX�NDUDQJ�� VHUWD�SHPEHUGD\DDQ�EDJL�ZDUJD�
ORNDO��SHQGDWDQJ�PDXSXQ�SDUD�ZLVDWDZDQ��GDQ����8SD\D�SHQJHPEDQJDQ�PRGHO�SHQDQJDQDQ�
NHUXVDNDQ WHUXPEX� NDUDQJ� OHELK� GLWHNDQNDQ� SDGD� DVSHN�DVSHN� SHQJXDWDQ� RUJDQLVDVL� ORNDO�
\DQJ� VHPDNLQ� WDQJJXK�� 2UJDQLVDVL� ORNDO� LQL� WHQWXQ\D� GLEDQJXQ� DWDV� GDVDU� NHVHSDKDPDQ�
WHUKDGDS�IDNWRU�IDNWRU�SHUXEDKDQ�\DQJ�GLLQJLQNDQ�GDQ�DWDX�\DQJ�WLGDN�GLLQJLQNDQ�GDQ�LWX�WHODK�
GLVHSDNDWL��3HQJXDWDQ�RUJDQLVDVL�ORNDO�WHQWXQ\D�KDUXV�PHPEHULNDQ�WHODGDQ�\DQJ�EDLN�WHUKDGDS�
SHQGDWDQJ� WHUNDLW� XSD\D� SHOHVWDULDQ� OLQJNXQJDQ� NKXVXVQ\D� SHQ\HODPDWDQ� GDQ� SHOHVWDULDQ�
WHUXPEX�NDUDQJ�
.DWD�NXQFL��0RGHO�SHQDQJDQDQ�NHUXVDNDQ�WHUXPEX�NDUDQJ��.HSXODXDQ�6HULEX��'.,�
-DNDUWD

3(1'$+8/8$1
%HQWXUDQ� NHSHQWLQJDQ� GDQ� NHLQJLQDQ�

VHUWD� HJR� VHNWRUDO� GDODP� SHQJHORODDQ�
NDZDVDQ�SHVLVLU�GDQ�SXODX�SXODX�NHFLO�WLGDN�
WHUOHSDV� GDUL� EHOXP� DGDQ\D� SHPEDJLDQ�
NHZHQDQJDQ� \DQJ� MHODV� GDQ� WHJDV� EDLN�
DQWDUD� 3HPHULQWDK� 3XVDW� GHQJDQ�
3HPHULQWDK� 'DHUDK� PDXSXQ� DQWDUD�
LQVWDQVL� \DQJ� DGD�� WHUXWDPD� EHUNDLWDQ�
GHQJDQ� NHZHQDQJDQ� WHUKDGDS� IXQJVL� ����
SHULMLQDQ�� ���� SHUHQFDQDDQ�� GDQ� ���� IXQJVL�
SHQJDZDVDQ� GDQ� SHQJHQGDOLDQ�� GLPDQD�
NHWLJD� IXQJVL� WHUVHEXW� FHQGHUXQJ� EHUMDODQ�
VHQGLUL�VHQGLUL� WDQSD� NRRUGLQDVL� GHQJDQ�

LQVWDQVL� ODLQ� VHKLQJJD� VHULQJNDOL� WHUMDGL�
RYHUODSSLQJ WXJDV� GDQ� NHZHQDQJDQ� GDQ�
GXSOLNDVL� NHELMDNDQ� VHKLQJD� SURJUDP� NHUMD�
\DQJ� GLMDODQNDQ� WLGDN� EHUMDODQ� VHFDUD�
HIHNWLI� GDQ� HILVLHQ� \DQJ� PHQJHQD� SDGD�
VDVDUDQ� SHPEDQJXQDQ�� %DGDQ
3HUHQFDQDQ� 3HPEDQJXQDQ� 'DHUDK� ��
.DEXSDWHQ� �%DSSHGD� �� %DSHNDE�� EHOXP�
GLPDQIDDWNDQ� GDQ� EHNHUMD� VHFDUD� RSWLPDO�
VHEDJDL�OHPEDJD�NRRUGLQDVL�\DQJ�EHUWXJDV�
PHQJNRRUGLQLU� NHJLDWDQ� SHPEDQJXQDQ�
PXODL� GDUL� WDKDSDQ� SHUHQFDQDDQ� VDPSDL�
SHODNVDQDDQ� GDQ� HYDOXDVL� GDUL� EHEHUDSD�
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LQVWDQVL� \DQJ� EHUSHUDQ� GL� NDZDVDQ� SHVLVLU�
GDQ�SXODX�SXODX�NHFLO��

.HXWXKDQ� GD\D� GXNXQJ� OLQJNXQJDQ�
SHVLVLU� VDQJDW� GLEXWXKNDQ� JXQD�
SHQJHPEDQJDQ� LOPX� SHQJHWDKXDQ��
SHQGLGLNDQ�� GDQ� SHQHOLWLDQ� VHUWD� NDZDVDQ�
OLQGXQJ� GDQ� ZLVDWD� EDKDUL� GLVDPSLQJ�
NHPXQJNLQDQ� NHGHSDQQ\D� XQWXN�
SHUPXNLPDQ�� 6HSHUWL� KDOQ\D� GL� NDZDVDQ�
SHUDLUDQ� 3XODX� 3DUL� .HSXODXDQ� 6HULEX��
NRQGLVL� WHUXPEX� NDUDQJ� GL� 3XODX� 3DUL�
8WDPD�GDQ�3XODX�3DUL�.XGXV� UHODWLI�PDVLK�
GDODP� NRQGLVL� EDLN�� GDQ� UHUDWD� NHUDSDWDQ�
ODPXQ� UDWD�UDWD� FXNXS� WHUVHEDU�
WHJDNNDQQ\D� GL� 8WDUD� GDQ� 6HODWDQ� SXODX��
1DPXQ�GHPLNLDQ��NRQGLVLQ\D�VDDW� LQL� WHUXV�
PHQJDODPL� SHQXUXQDQ� MXPODK� GDQ�
VHEDUDQQ\D�� 'DUL� GDWD� \DQJ� GLNXPSXONDQ�
PHODOXL� EHEHUDSD� VXPEHU� GL� ODSDQJDQ��
WHUFDWDW�EDKZD�MXPODK�NDUDQJ�GL�3XODX�3DUL�
VHMDN� WDKXQ������KLQJJD�WDKXQ������WHUXV�
PHQJDODPL�SHQXUXQDQ�

0DNLQ� PHQXUXQQ\D� MXPODK� PDXSXQ�
VHEDUDQ�WHUXPEX�NDUDQJ�GL�DWDV�WHUNDGDQJ�
GL� FDS� VHEDJDL� ³VDODKQ\D´� PDV\DUDNDW�
GDODP� PHQJHOROD� VXPEHUGD\D�� QDPXQ�
WLGDN� PHQJNDML� NHPXQJNLQDQ� WXPSDQJ�
WLQGLK� WXJDV�� IXQJVL� GDQ� NHZHQDQJDQ�
DSDUDWXU� SHPHULQWDK� GDODP� NRQWHNV�
SHQJHORODDQ� VHFDUD� WHUSDGX�� 3HOLPSDKDQ�
NHZHQDQJDQ� GDUL� 3HPHULQWDK� 3URSLQVL� NH�
.DEXSDWHQ�$GPLQLVWUDWLI�.HSXODXDQ�6HULEX�
KDQ\D� WHUEDWDV� SDGD� ZLOD\DK� DGPLQLVWUDVL�
VDMD� GDQ� EHOXP�SDGD� NHZHQDQJDQ� VHFDUD�
PHQ\HOXUXK� VHKLQJJD� KDO� LQL� PHQMDGL�
KDPEDWDQ� GDODP� SHQJHORODDQ�
SHPEDQJXQDQ�VHFDUD�NHVHOXUXKDQ�

.RQIOLN� OLQJNXQJDQ� GLDQWDUDQ\D� WHODK�
WHUMDGL� VHKXEXQJDQ� GHQJDQ� DGDQ\D�
SHUPDVDODKDQ� EHUNXUDQJQ\D� MXPODK� GDQ�
VHEDUDQ� WHUXPEX� NDUDQJ�� 6HSHUWL� SDGD�
NDVXV� SHQJDPELODQ� WHUXPEX� NDUDQJ� GL�
EDQ\DN�SXODX�NHFLO��VDPD�VDPD�GLSLFX�ROHK�
DGDQ\D� XSD\D� SHPEDQJXQDQ� GL� SLQJJLU�
SDQWDL�VHSHUWL�SHUPXNLPDQ�GDQ�DWDX�RE\HN�
ZLVDWD� �GHUPDJD�� FRWWDJH�� UXPDK� PDNDQ��
GDQ�ODLQ�ODLQ���

%DQJXQDQ�EDQJXQDQ� GL� WHSL� SDQWDL�
\DQJ� PHQMRURN� NH� ODXW� WHUVHEXW�

PHQ\HEDENDQ� SHUXEDKDQ� KLODQJQ\D�
WHJDNNDQ� PDQJURYH� GDQ� SHQJDPELODQ�
WHUXPEX� NDUDQJ� XQWXN� SRQGDVL� EDQJXQDQ��
PDXSXQ� GDPSDN� \DQJ� OHELK� OXDV� VHSHUWL�
SHUXEDKDQ�SROD�DUXV�GDQ�JHORPEDQJ��\DQJ�
SDGD� DNKLUQ\D� PHQLPEXONDQ� HURVL� GDQ�
VHGLPHQWDVL� SDGD� ZLOD\DK� SDQWDL� GL�
VHNLWDUQ\D�� .DVXV�NDVXV� NHUXVDNDQ� SDQWDL�
LQL� NHPXGLDQ� PHPXQFXONDQ� NRQIOLN� EDLN�
DQWDUD� SHPHULQWDK�� LQGXVWUL� �SDULZLVDWD��
GDQ� GHQJDQ� PDV\DUDNDW� ORNDO� GL� VHNLWDU�
SDQWDL�VHSHUWL�KDOQ\D�SDGD�NRQIOLN�NHJLDWDQ�
SHQDQJDQDQ� 3HQDQJDQDQ� .HUXVDNDQ�
7HUXPEX�.DUDQJ�GL�.HSXODXDQ�6HULEX�'.,�
-DNDUWD��

0(72'2/2*,�3(1(/,7,$1
0HWRGH�SHQHOLWLDQ�\DQJ�GLJXQDNDQ�DGDODK�

PHWRGH� NXDOLWDWLI�� 0HWRGH� NXDOLWDWLI� GDODP�
SHQHOLWLDQ� LQL� PHUXSDNDQ� NDMLDQ� DQDOLWLN�
WHUKDGDS�GDWD�GDQ�LQIRUPDVL�PHOLSXWL�KDVLO�VWXGL�
SHQGDKXOXDQ�� REVHUYDVL� GL� ODSDQJDQ�� GDQ�
SHQJDPDWDQ� ODQJVXQJ� GL� ODSDQJDQ� WHUXWDPD�
NRQGLVL� ILVLN�� VHUWD� NHJLDWDQ� )RFXV� *URXS�
'LVFXVVLRQV XQWXN� PHQJHWDKXL� NHEXWXKDQ�
�1HHGV�� GDQ� NHLQJLQDQ� �ZDQWV�� PDV\DUDNDW��
3HQHOLWLDQ�LQL�GLODNVDQDNDQ�GL�NDZDVDQ�SHUDLUDQ�
.HSXODXDQ�6HULEX�� '.,�-DNDUWD��NKXVXVQ\D�GL�
3XODX� 3DUL� VHODPD� EXODQ� $JXVWXV� KLQJJD�
PLQJJX�SHUWDPD�EXODQ�2NWREHU�WDKXQ�������

3HQHOLWLDQ� LQL� PHQJJXQDNDQ� �� �GXD��
YDULDEHO�EHVDU�\DLWX�YDULDEHO�ELRILVLN�OLQJNXQJDQ�
�ELRWLN�� GDQ� YDULDEHO� VRVLDO� �DELRWLN��� 3RSXODVL�
SHQHOLWLDQ� WHUGLUL� GDUL� YDULDEHO� ELRILVLN�
OLQJNXQJDQ� �WHUXPEX� NDUDQJ��� 6HGDQJNDQ�
SRSXODVL�GDUL�YDULDEHO�VRVLDO�DGDODK�PDV\DUDNDW�
GL� .HSXODXDQ� 6HULEX� '.,� -DNDUWD�� 6DPSHO�
SHQHOLWLDQ�SDGD�WHUXPEX�NDUDQJ�PHQJJXQDNDQ�
DUHD� VDPSOLQJ� \DQJ� GLWHQWXNDQ� EHUGDVDUNDQ�
NHGDODPDQ� SHUDLUDQ� ���� PHWHU� XQWXN� VHWLDS�
VWDVLXQ� VDPSOLQJ�� 6HGDQJNDQ� XQWXN�
SHQJDPELODQ� VDPSHO� VRVLDO� PHQJJXQDNDQ�
SXUSRVVLYH� VDPSOLQJ� \DQJ� GLIRNXVNDQ� SDGD�
WRNRK� GDQ� SHPXND� PDV\DUDNDW�� JXUX� GDQ�
NHSDOD� VHNRODK� VHWHPSDW�� VHUWD� SHMDEDW�
SHPHULQWDK� WHUNDLW� GDODP� SHQJHPEDQJDQ� GDQ�
SHQJHORODDQ�VXPEHUGD\D�DODP�GDQ�OLQJNXQJDQ�
GL� .HSXODXDQ� 6HULEX�� .DEXSDWHQ� $GPLQLVWUDWLI�
.HSXODXDQ� 6HULEX� '.,� -DNDUWD�� 'DWD�
GLNXPSXONDQ� PHODOXL� VWUDWHJL� SHQJXPSXODQ�
GDWD�EHUGDVDUNDQ�EHEHUDSD�IDNWRU�WHUNDLW��\DLWX�
���)DNWRU�%LRWLN��
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'DODP� NDMLDQ� IDNWRU� ELRWLN�� PHWRGD� WUDQVHN�
GLWHUDSNDQ� XQWXN� PHPSHUROHK� GDWD� GDQ�
LQIRUPDVL�VHFDUD�NXDQWLWDWLI� WHUKDGDS�HNRVLVWLP�
WHUXPEX�NDUDQJ��3HQJDPDWDQ� WHUXPEX�NDUDQJ�
GDODP�SHQHOLWLDQ�LQL�PHQJJXQDNDQ�PHWRGH�/LQH�
,QWHUFHSW� 7UDQVHFW�/,7�� 3RVLVL� SHQJDPDWDQ�
GLDPELO� PHQJJXQDNDQ� *36� ±*OREDO�
3RVLWLRQLQJ�6\VWHP�
���)DNWRU�$ELRWLN
D��*XJXV�WHUXPEX�NDUDQJ�VHFDUD�PDNUR�
.DMLDQ� IDNWRU� DELRWLN� GDODP� SHQHOLWLDQ� LQL�
GLWHNDQNDQ� SDGD� SHPHWDDQ� KDELWDW� JXJXVDQ�
NDUDQJ�GL�VHNLWDU�SHUDLUDQ��
E��.RQGLVL�VRVLDO�HNRQRPL�
+DO�KDO� \DQJ� GLWDQ\DNDQ� GDODP� ZDZDQFDUD�
DQWDUD� ODLQ� DGDODK� NRQGLVL� XPXP� PDV\DUDNDW�
�NLVDUDQ� XPXU�� MHQLV� NHODPLQ�� VWDWXV�
SHUQLNDKDQ�� MXPODK� DQDN�� WLQJNDW� SHQGLGLNDQ�
GDQ� SHQJKDVLODQ� GDODP� �� EXODQ��� SHUVHSVL�
PDV\DUDNDW� WHQWDQJ� EHQWXN� SHUXEDKDQ� \DQJ�
PHUHND� UDVDNDQ� VHODPD� LQL�� GDQ� KDO�KDO� \DQJ�
PHQ\HEDENDQ�SHUXEDKDQ�OLQJNXQJDQ��SHUVHSVL�
PDV\DUDNDW� WHQWDQJ� KDO�KDO� \DQJ� PHUHND�
LQJLQNDQ�GDQ�\DQJ�WLGDN�PHUHND�LQJLQNDQ��VHUWD�
SHUVHSVL� PDV\DUDNDW� WHQWDQJ� EHQWXN�EHQWXN�
SHQJHPEDQJDQ�

,QVWUXPHQ� \DQJ� GLJXQDNDQ� GDODP�
SHQHOLWLDQ� LQL� DGDODK� OHPEDU� REVHUYDVL� ODSDQJ�
XQWXN� PHODSRUNDQ� KDVLO� SHQJDPDWDQ� GDQ�
SHQJKLWXQJDQ�NRORQL� WHUXPEX�NDUDQJ�GDUL�KDVLO�
SHQJXNXUDQ�PHODOXL�PHWRGH�WUDQVHN��.HPXGLDQ�
SDGD� OLQJNXS� GDWD� VRVLDO�HNRQRPL�
PHQJJXQDNDQ� OHPEDU� SDQGXDQ� VHUWD� IRUPDW�
GLVNXVL� GDODP� )RFXV� *URXS� 'LVFXVVLRQ��
$GDSXQ� WHNQLN� DQDOLVLV� GDWD� PHQJJXQDNDQ�
PHWRGH�7ULDQJXODVL��

+$6,/�'$1�3(0%$+$6$1
'DWD�JHRJUDILV�VRVLDO�HNRQRPL�OLQJNXQJDQ

6HFDUD� JHRJUDILV� NDZDVDQ� 3XODX� 3DUL�
WHUOHWDN�DQWDUD�������ƍ�KLQJJD�������ƍ�/LQWDQJ�
6HODWDQ� GDQ� ����� ��ƍ� VDPSDL� ����� ��¶� %XMXU�
7LPXU�� 'DHUDK� LQL� WHUOHWDN� GL� /DXW� -DZD��
WHSDWQ\D� GL� VHEHODK� 8WDUD� '.,� -DNDUWD� GDQ�
7DQJHUDQJ�� 6HFDUD� DGPLQLVWUDVL� 3XODX� 3DUL�
WHUPDVXN�.HOXUDKDQ�3XODX�7LGXQJ��.HFDPDWDQ�
.HSXODXDQ� 6HULEX� 6HODWDQ�� .DEXSDWHQ�
$GPLQLVWUDWLI� .HSXODXDQ� 6HULEX�� 3URYLQVL� '.,�
-DNDUWD�

.DLWDQ� DVSHN� VRVLDO�GHPRJUDILV� \DQJ�
GLODSRUNDQ� GDODP� SHQHOLWLDQ� LQL� DGDODK� DVSHN�
DVSHN�NHSHQGXGXNDQ��MXPODK�SHQGXGXN��� MHQLV�
PDWD� SHQFDKDULDQ� GDQ� WLQJNDW� SHQGDSDWDQ��
WLQJNDW�SHQGLGLNDQ�GDQ�VDUDQD�SHQGLGLNDQ��

7DEHO�����0DWD�3HQFDKDULDQ�5HVSRQGHQ
0DWD�3HQFDKDULDQ -XPODK 3HUVHQWDVH����

1HOD\DQ �� ����
3HJDZDL�6ZDVWD � ���
3HJDZDL�1HJHUL � ���
:LUDVZDVWD �� ����
/DLQQ\D �� ����
7RWDO �� �����
6XPEHU��GDWD�ODSDQJ������

-XPODK�SHQGXGXN�3XODX�3DUL�\DQJ�EHUDGD�
GL� 5:� ��� .HOXUDKDQ� 3XODX� 3DUL�� \DQJ� WHUGLUL�
GDUL� �� �HPSDW��57� WHUFDWDW� EHUMXPODK����� MLZD�
GHQJDQ� MXPODK� .HSDOD� .HOXDUJD� ���� ..��
3HQGXGXN� GL� ORNDVL� SHQHOLWLDQ� EHUPDWD�
SHQFDKDULDQ� VHEDJDL� QHOD\DQ� ���������
NHPXGLDQ� ZLUDVZDVWD� ��������� JXLGH�
ZLVDWDZDQ� GDQ� EXUXK� QHOD\DQ� ���������
3HJDZDL� 1HJHUL� 6LSLO� �������� VHUWD� 3HJDZDL�
6ZDVWD� �������� 8QWXN� GLNHWDKXL�� VHEDJDLDQ�
PDV\DUDNDW� \DQJ� MXJD� UHVSRQGHQ� SHQHOLWLDQ�
PHQJDNX� SHUQDK� PHQHNXQL� XVDKD� EXGLGD\D�
UXPSXW� ODXW� VHKLQJJD� PD\RULWDV� SHQGXGXN�
3XODX� 3DUL� �GDKXOXQ\D�� EHUPDWD� SHQFDKDULDQ�
VHEDJDL�QHOD\DQ�GDQ�SHWDQL�UXPSXW�ODXW�

%HUGDVDUNDQ� VHEDUDQ� MHQLV� PDWD�
SHQFDKDULDQ� UHVSRQGHQ� GLNHWDKXL� MXJD� EDKZD�
SHQGDSDWDQ� UHVSRQGHQ� NXUDQJ� GDUL� 5S��
�������� VHEDQ\DN� ������� SHQGDSDWDQ� DQWDUD�
5S�� �������� � 5S� �������� VHEDQ\DN� �������
SHQGDSDWDQ� DQWDUD� 5S�� ���������� � 5S��
���������� VHEDQ\DN� ������� SHQGDSDWDQ�
DQWDUD� 5S�� ���������� � 5S�� ����������
VHEDQ\DN�������GDQ�SHQGDSDWDQ�OHELK�GDUL�5S��
���������� VHEHVDU� ������ %DJL� NHORPSRN�
QHOD\DQ�� EHVDUDQ� SHQGDSDWDQ� VDQJDW�
WHUJDQWXQJ� SDGD� NRQGLVL� FXDFD� GDQ� KDVLO�
WDQJNDSDQ�PHUHND�GL�ODXW�

2EVHUYDVL� WHUKDGDS� NRQGLVL� WHUXPEX�
NDUDQJ� GL� EDJLDQ� 8WDUD� 3XODX� 3DUL� GLNHWDKXL�
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EDKZD�PDVLK�GDODP�NRQGLVL�EDLN�GHQJDQ�UHUDWD� NHUDSDWDQ�WHUXPEX�PHQFDSDL����VDMD�

�6XPEHU��GDWD�ODSDQJ�������

*DPEDU����6HEDUDQ�7HUXPEX�.DUDQJ�GL�/RNDVL�3HQHOLWLDQ�

'HQJDQ� PHQJJXQDNDQ� PHWRGD� /LQH�
,QWHUFHSW� 7UDQVHFW �/,7��� PHQXQMXNNDQ� EDKZD�
NRQGLVL�NDUDQJ�GL�8WDUD�3XODX�3DUL�EHUDGD�SDGD�
NRQGLVL� VHGDQJ� GHQJDQ� WXWXSDQ� NDUDQJ� KLGXS�
���� �QRQ�$FURSRUD ���� GDQ� $FURSRUD ������
3DGD� VLVL� %DUDW� 3XODX� 7LNXV� NRQGLVL� NDUDQJ�
MXJD� GDODP� GDODP� NRQGLVL� VHGDQJ� GHQJDQ�
SHUVHQWDVL� WXWXSDQ� NDUDQJ� KLGXS� ���� �QRQ�
$FURSRUD ��� GDQ� $FURSRUD ������ 'L� VLVL�
6HODWDQ�� NRQGLVL� NDUDQJ� EHUDGD� SDGD� VHGDQJ�
GHQJDQ� WXWXSDQ� NDUDQJ� KLGXS� ��� �� \DQJ�
VHOXUXKQ\D� GLGRPLQDVL� ROHK� $FURSRUD�� 'L� VLVL�

7LPXU�� NRQGLVL� NDUDQJ� KLGXS� EHUDGD� GDODP�
NRQGLVL� EDLN� GHQJDQ� WXWXSDQ� NDUDQJ� KLGXS�
����� $GD� NHFHQGHUXQJDQ� EDKZD� SDGD� VLVL�
7LPXU�NRQGLVL�NDUDQJ�PHPEDLN�GHQJDQ� WLQJNDW�
WXWXSDQ� NDUDQJ� \DQJ� PHQMDGL� OHELK� WLQJJL�
�PHQLQJNDW�GDUL�����PHQMDGL�VHNLWDU������

6HPHQWDUD� LWX�� KDVLO� REVHUYDVL� WHUXPEX�
NDUDQJ� \DQJ� GLODNXNDQ� GL� 3XODX� 3DUL� .XGXV�
�NRPXQLWDV� VRVLDO� VHWHPSDW� PHQ\HEXWQ\D�
VHEDJDL� 3XODX� -RQL�� GLJDPEDUNDQ� VHEDJDL�
EHULNXW�

7DEHO����.HUDSDWDQ�7HUXPEX�.DUDQJ�GL�8WDUD�3XODX�3DUL�.XGXV
7LWLN $]LPXW 7HUXPEX�.DUDQJ
� ����7LPXU�7HQJJDUD� �����[������ ����
� ��� �����[������ ����
� ��� �����[������ ����
� ��� �����[������ ���
� ��� ������[������ ����

6XPEHU��GDWD�ODSDQJ������

)RUPXODVL�GDIWDU�NHEXWXKDQ��QHHGV��GDQ�
NHLQJLQDQ��ZDQWV��PDV\DUDNDW

0HODOXL� PHWRGH� DQDOLVLV� $+3� �$QDO\WLFDO�
+LHUDUFK\� 3URFHVV��� GLNHWDKXL� EDKZD�
NRPXQLWDV� VRVLDO� ORNDO� GL� ORNDVL� SHQHOLWLDQ�

PHQJLQJLQNDQ� �VHFDUD� XUXW�UDQJNLQJ�� IDNWRU�
IDNWRU�EHULNXW���
�� $GDQ\D�NHWHQDQJDQ
�� 3HQGXGXN�GHQJDQ�WLQJNDK�ODNX�\DQJ�OHELK�

EHUEXGL�SHNHUWL

WHUXPEX�NDUDQJ�\DQJ�GLDPDWL
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�� .HEHUVLKDQ�OLQJNXQJDQ�
�� .HDPDQDQ� EDLN� GL� OLQJNXQJDQ�

SHUPXNLPDQ�� ZLVDWD�� PDXSXQ� WHPSDW�
WHPSDW�XPXP

�� 3HQGXGXN� ORNDO� GLEHNDOL� SHQGLGLNDQ�
OLQJNXQJDQ� WHUNDLW\� XSD\D� SHOHVWDULDQ�
OLQJNXQJDQ�SXODX

�� 8SD\D�\DQJ�VHULXV�GDUL� VWDNHKROGHU�SXODX�
GDQ� SHPHULQWDK� WHUNDLW� NRQVHUYDVL� GDQ�
SHQJHORODDQ� \DQJ� OHELK� EDLN� WHUKDGDS�
VXPEHUGD\D

�� $GDQ\D� NRQWURO� WHUKDGDS� SHUWXPEXKDQ�
SHQGXGXN� GDQ� SHQGDWDQJ� �ZLVDWDZDQ�
PDXSXQ

�� 0HPLOLNL� SHUDWXUDQ� GDODP� SHQJHORODDQ�
SHULNDQDQ� VHFDUD� EDLN� GDQ� GDSDW�
GLWHUDSNDQ

�� .RQVHUYDVL� EXGD\D� ORNDO� \DQJ� OHELK� EDLN�
GDQ�VHPDNLQ�EHUNHPEDQJ�

��� .RQGLVL�ORNDVL�SXODX�VHSHUWL�NHDGDDQQ\D�GL�
PDVD�ODPSDX

��� 8UEDQLVDVL� NH� ZLOD\DK� ODLQ� VHSHUWL� NRWD�
-DNDUWD�JXQD�PHQLQJNDWNDQ�NHVHMDKWHUDDQ�
NHOXDUJD�GL�SXODX�
6HPHQWDUD� LWX�� SHUVHSVL� PDV\DUDNDW�

WHQWDQJ� SHQJHPEDQJDQ� \DQJ� WLGDN� GLLQJLQNDQ�
GL� 3XODX� 3DUL� WHUJDPEDU� EDKZD� GHPL�
WHUFLSWDQ\D� PRGHO� SHQDQJDQDQ� NHUXVDNDQ�
WHUXPEX�NDUDQJ�GL�SHUDLUDQ�.HSXODXDQ�6HULEX�
'.,� -DNDUWD�� PDND� WHUGDSDW� NHVDPDDQ�
SHUVHSVL� PDV\DUDNDW� SXODX� WHUKDGDS� IDNWRU�
IDNWRU� \DQJ� WLGDN� LQJLQ� WHUMDGL� �VHEHQDUQ\D��
VHSHUWL� DGDQ\D� NHJLDWDQ� SHPEDQJXQDQ� �MDODQ��
NHQGDUDDQ�� JHGXQJ� KRWHO� WLQJJL��� DNVHQWXDVL�
SDULZLVDWD� \DQJ� EHUOHELKDQ�� ORNDVL� NDZDVDQ�
SXODX� GHQJDQ� NRQGLVL� VHSHUWL� VHNDUDQJ� �DSD�
DGDQ\D��� VHPDNLQ� EDQ\DNQ\D� WXULV� \DQJ�
GDWDQJ�WHUXWDPD�GL�DNKLU�SHNDQ��PHQLQJNDWQ\D�
SHQGDWDQJ� GDUL� OXDU� SXODX�� EHUWDPEDKQ\D�
MXPODK� SHQGXGXN� \DQJ� WHUODOX� WLQJJL�� NHJLDWDQ�
SDUDZLVDWD� �� WXULV� \DQJ� WLGDN� WHUDWXU� VHKLQJJD�
DNDQ PHQ\HEDENDQ� SHQXUXQDQ� PXWX�
OLQJNXQJDQ� KLGXS� GL� NDZDVDQ� SXODX� VHUWD�
NDZDVDQ� SHUDLUDQ� VHNLWDU� SXODX�� NHJLWDQ�
SHPEDQJXQDQ� \DQJ� WLGDN� WHUHQFDQD� GHQJDQ�
EDLN��ORNDVL�\DQJ�NRWRU��GDWDQJQ\D�RUDQJ�MDKDW�
NH� ORNDVL�� VHUWD� PXQFXOQ\D� PDVDODK� VRVLDO�
�PLQXPDQ�NHUDV��QDUNRED��SHQJDQJJXUDQ���
5RDGPDS�DQDOLVLV�SHQJHORODDQ�PHGLDVL�
NRQIOLN�VRVLDO�HNRQRPL�SDULZLVDWD�GDODP�

SHQDQJDQDQ�NHUXVDNDQ�SDQWDL
8SD\D� PHGLDVL� SDGD� NRQIOLN� VRVLDO�

HNRQRPL�SDULZLVDWD� GDODP� SHQDQJDQDQ�

NHUXVDNDQ� SDQWDL GL� ZLOD\DK� .HSXODXDQ�
6HULEX�NKXVXVQ\D�GL�3XODX�3DUL�GDQ�SXODX�
SXODX� ODLQ� GLVHNLWDUQ\D�� PDND� KDUDSDQ�
\DQJ�ELVD�GLZXMXGNDQ�GLDQWDUDQ\D�DGDODK�
��0HPEHQWXN� RUJDQLVDVL� �ORNDO� SXODX� GDQ�
OXDU� SXODX��� 2UJDQLVDVL� LQL�
PHQJHGHSDQNDQ� SHQGLGLNDQ� NRQVHUYDVL�
ODXW�� 6DODK� VDWX� WXMXDQ� GLEHQWXNQ\D�
ZDGDK� LQL� DGDODK� XQWXN� PHQLQJNDWNDQ�
SHPDKDPDQ� GDQ� SHQJHWDKXDQ� EDJL�
VLVZD� DNDQ� SHQWLQJQ\D� NHOHVWDULDQ�
OLQJNXQJDQ� SHVLVLU� GDQ� ODXW�� /DQJNDK� LQL�
GSDQGDQJ�WHSDW�PHQJLQJDW�

��3DUWLVLSDVL� ZLVDWDZDQ� WHUKDGDS�
SHOHVWDULDQ� WHUXPEX� NDUDQJ�� :LVDWDZDQ�
GLDMDN�VHFDUD�EHUVDPD�VDPD��SDUWLVLSDWLI��
PHODNXNDQ� XSDXD� SHOHVWDULDQ� WHUXPEX�
NDUDQJ� PLVDOQ\D� GHQJDQ� NHJLDWDQ�
WUDQVSODQWDVL� NDUDQJ� EXDWDQ� GDQ�
PHQDQDPQ\D� GL� SHUDLUDQ�� 3URJUDP� LQL�
PHQJHGHSDQNDQ� LQWHUDNVL� ZLVDWDZDQ�
WHUKDGDS� OLQJNXQJDQ� � DODP� GLVHUWDL�
EHODMDU� WHQWDQJ� HNRVLVWHP� WHUXPEX� GDQ�
LNDQ�NDUDQJ�

��&RPPXQLW\� HPSRZHUPHQW�� ,QWHUDNVL�
ZLVDWDZDQ�GHQJDQ�PDV\DUDNDW�\DQJ�DGD�
GL� VHNLWDU� SHVLVLU� VHNDOLJXV� EHODMDU�
PHQJHQDL� NXOWXU� EXGD\D� PDV\DUDNDW�
QHOD\DQ�VHFDUD�XPXP��ORNDVL�NXQMXQJDQ�
\DQJ� GLMDGLNDQ� VHEDJDL� WHPSDW� ZLVDWD��
SHQGLGLNDQ� SHVLVLU� GDQ� ODXW�� GDQ�
EHULQWHUDNVL� GHQJDQ� NXOWXU� EXGD\D�
PDV\DUDNDW�VHWHPSDW���
0RGHO�SHQDQJDQDQ�NHUXVDNDQ�WHUXPEX�
NDUDQJ�GL�.HSXODXDQ�6HULEX�'.,�-DNDUWD
)DNWD�EDKZD�NRQGLVL�WHUXPEX�NDUDQJ�GL�

SHUDLUDQ� 3XODX� 3DUL� PDVLK� GDODP� NRQGLVL�
EDLN�� PHUXSDNDQ� PRGDO� SHQWLQJ� GL� GDODP�
XSD\D� SHQJHPEDOLDQ� KDELWDW� WHUXPEX�
NDUDQJ�� +DO� LQL� VDQJDW� PHPSHQJDUXKL�
VLVWHP� PDWD� SHQFDKDULDQ� SHQGXGXN�
VHEDJDL� QHOD\DQ� ��������� VHKLQJJD�
PHPXQJNLQNDQ� DGDQ\D� XSD\D� XQWXN�
PHPEDQJNLWNDQ� NHVDGDUDQ� ZDUJD� GDODP�
SHOHVWDULDQ� WHUXPEX� NDUDQJ�� NDUHQD�
GHQJDQ� PDVLK� DGDQ\D� NDUDQJ� PDND�
SRWHQVL� SHULNDQDQ� ORNDO�SXQ� WHWDS� DNDQ�
WHUMDJD�
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7HUNDLW� PHQLQJNDWQ\D� SHUXEDKDQ�
OLQJNXQJDQ� \DQJ� OHELK� GLVHEDENDQ� NDUHQD�
DGDQ\D� IDNWRU� HNVWHUQDO� \DLWX� WLQJJLQ\D�
DNWLYLWDV� ZLVDWD�� FHQGHUXQJ� DNDQ� GLDWDVL�
PHODOXL� EHEHUDSD� NHVHSDNDWDQ� ZDUJD�
SXODX� PHODOXL NHVHSDKDPDQ� SHUVHSVL�
WHUKDGDS� DSD�DSD� \DQJ� GLLQJLQNDQ� GDQ�
DSD�DSD� \DQJ� WLGDN� GLLQJLQNDQ�� 6HKLQJJD�
XSD\D� PHGLDVL� NRQIOLN� OLQJNXQJDQ� ELVD�
GLODNXNDQ� GHQJDQ� PHPSHUKDWLNDQ� DVSHN�
DVSHN� NHWHQDQJDQ� ZDUJD� VHWHPSDW��
KDUDSDQ� WHUKDGDS� WLQJNDK� ODNX� \DQJ� OHELK�
EHUEXGL�SHNHUWL�� XSD\D� SHQLQJNDWDQ�
PDVDODK� NHEHUVLKDQ� GDQ� NHDPDQDQ�� UDVD�
PHPLOLNL�SHQGLGLNDQ�OLQJNXQJDQ�\DQJ�FXNXS�
WLQJJL�� NHVDGDUDQ� ZDUJD� WHUKDGDS�
SHQWLQJQ\D� NRQVHUYDVL� GDQ� SHQJHORODDQ�
\DQJ� OHELK� EDLN� WHUKDGDS� VXPEHUGD\D��
NHLQJLQDQ�ZDUJD�VHWHPSDW�WHUKDGDS�NRQWURO
SHUWXPEXKDQ� SHQGXGXN� GDQ� SHQGDWDQJ��
DGDQ\D� SHQHJDNNDQ� DWXUDQ� �KXNXP��
OLQJNXQJDQ� VHUWD� UHDOLVDVL� VWDNHKROGHU�
GDODP� PHODNVDQDNDQ� NRQVHUYDVL� EXGD\D�
\DQJ� OHELK�EDLN��VHKLQJJD� OLQJNXQJDQ� ORNDO�
PDPSX� PHPSHUOLKDWNDQ� NRQGLVL� ORNDVL�
VHSHUWL� NHDGDDQQ\D� GL� PDVD� ODPSDX�
QDPXQ�GHQJDQ� WUHDWPHQW� OLQJNXQJDQ�\DQJ�

OHELK�EDLN�PLVDOQ\D�GHQJDQ�NHJLDWDQ�ZLVDWD�
SHGXOL�OLQJNXQJDQ��

)RUPXOD� PHGLDVL� NRQIOLN� VRVLDO�
HNRQRPL�SDULZLVDWD� GDODP� SHQDQJDQDQ�
NHUXVDNDQ�SDQWDL� GL�3XODX�3DUL�.HSXODXDQ�
6HULEX� SHUOX� PHPSHUKDWLNDQ� WLJD� SLODU�
XWDPD \DLWX� RUJDQLVDVL� �ORNDO� SXODX� GDQ�
OXDU�SXODX���SDUWLVLSDVL�ZLVDWDZDQ�WHUKDGDS�
SHOHVWDULDQ� WHUXPEX� NDUDQJ�� VHUWD�
FRPPXQLW\�HPSRZHUPHQW�EDJL�ZDUJD�ORNDO��
SHQGDWDQJ�PDXSXQ�SDUD�ZLVDWDZDQ��

'HQJDQ� GHPLNLDQ�� XSD\D�
SHQJHPEDQJDQ� PRGHO� SHQDQJDQDQ�
NHUXVDNDQ� WHUXPEX� NDUDQJ� GL� .HSXODXDQ�
6HULEX� '.,� -DNDUWD� GDQ� VHFDUD� NKXVXV� GL�
3XODX� 3DUL�� OHELK� GLWHNDQNDQ� SDGD� VDSHN�
DVSHN� SHQJXDWDQ� RUJDQLVDVL� ORNDO� \DQJ�
VHPDNLQ� WDQJJXK� �HPSRZHULQJ���
2UJDQLVDVL�ORNDO�LQL�WHQWXQ\D�GLEDQJXQ�DWDV�
GDVDU�NHVHSDKDPDQ� WHUKDGDS� IDNWRU�IDNWRU�
SHUXEDKDQ�\DQJ�GLLQJLQNDQ�GDQ�DWDX� \DQJ�
WLGDN� GLLQJLQNDQ� GDQ� LWX� WHODK� GLVHSDNDWL��
3HQJXDWDQ�RUJDQLVDVL� ORNDO� WHQWXQ\D�KDUXV�
PHPEHULNDQ� WHODGDQ� \DQJ� EDLN� WHUKDGDS�
SHQGDWDQJ� �ZLVDWDZDQ�� WHUNDLW� XSD\D�
SHOHVWDULDQ� OLQJNXQJDQ� SXODX� NKXVXVQ\D�
SHQ\HODPDWDQ� GDQ� SHOHVWDULDQ� WHUXPEX�
NDUDQJ�

*DPEDU����0RGHO�3HQDQJDQDQ�.HUXVDNDQ�7HUXPEX�.DUDQJ�GL�.HSXODXDQ�6HULEX�'.,�-DNDUWD
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.(6,038/$1
��%DKZD� NRQGLVL� WHUXPEX� NDUDQJ� GL� SHUDLUDQ�
3XODX� 3DUL� PDVLK� GDODP� NRQGLVL� EDLN��
VHKLQJJD� LQIRUPDVL� LQL� ELVD� GLMDGLNDQ� PRGDO�
SHQWLQJ�GL�GDODP�XSD\D�SHQJHPEDOLDQ�KDELWDW�
WHUXPEX�NDUDQJ�

��0DVLK� GRPLQDQQ\D� PDWD� SHQFDKDULDQ�
SHQGXGXN� VHEDJDL� QHOD\DQ� ���������
VHKLQJJD� XVDKD� PHPEDQJNLWNDQ� NHVDGDUDQ�
ZDUJD� GDODP� SHOHVWDULDQ� WHUXPEX� NDUDQJ��
NDUHQD� GHQJDQ� PDVLK� DGDQ\D� NDUDQJ� PDND�
SRWHQVL� SHULNDQDQ� ORNDO�SXQ� WHWDS� DNDQ�
WHUMDJD�

��8SD\D� PHGLDVL� NRQIOLN� OLQJNXQJDQ� ELVD�
GLODNXNDQ� GHQJDQ� PHPSHUKDWLNDQ� DVSHN�
DVSHN�NHWHQDQJDQ�ZDUJD�VHWHPSDW��KDUDSDQ�
WHUKDGDS� WLQJNDK� ODNX� \DQJ� OHELK� EHUEXGL�
SHNHUWL�� XSD\D� SHQLQJNDWDQ� PDVDODK�
NHEHUVLKDQ� GDQ� NHDPDQDQ�� UDVD� PHPLOLNL�
SHQGLGLNDQ� OLQJNXQJDQ� \DQJ� FXNXS� WLQJJL��
NHVDGDUDQ� ZDUJD� WHUKDGDS� SHQWLQJQ\D�
NRQVHUYDVL� GDQ� SHQJHORODDQ� \DQJ� OHELK� EDLN�
WHUKDGDS� VXPEHUGD\D�� NHLQJLQDQ� ZDUJD�
VHWHPSDW� WHUKDGDS� NRQWURO� SHUWXPEXKDQ�
SHQGXGXN� GDQ� SHQGDWDQJ�� DGDQ\D�
SHQHJDNNDQ�DWXUDQ��KXNXP��OLQJNXQJDQ�VHUWD�
UHDOLVDVL� VWDNHKROGHU� GDODP� PHODNVDQDNDQ�
NRQVHUYDVL�EXGD\D�\DQJ�OHELK�EDLN��VHKLQJJD�
OLQJNXQJDQ� ORNDO� PDPSX� PHPSHUOLKDWNDQ�
NRQGLVL� ORNDVL� VHSHUWL� NHDGDDQQ\D� GL� PDVD�
ODPSDX�QDPXQ�GHQJDQ� WUHDWPHQW� OLQJNXQJDQ�
\DQJ� OHELK� EDLN� PLVDOQ\D� GHQJDQ� NHJLDWDQ�
ZLVDWD�SHGXOL�OLQJNXQJDQ��

��)RUPXOD� PHGLDVL� NRQIOLN� VRVLDO�HNRQRPL�
SDULZLVDWD� GDODP� SHQDQJDQDQ� NHUXVDNDQ�
SDQWDL� GL�3XODX�3DUL� .HSXODXDQ�6HULEX�SHUOX�
PHPSHUKDWLNDQ� WLJD� SLODU� XWDPD� \DLWX�
RUJDQLVDVL� �ORNDO� SXODX� GDQ� OXDU� SXODX���
SDUWLVLSDVL� ZLVDWDZDQ� WHUKDGDS� SHOHVWDULDQ�
WHUXPEX� NDUDQJ�� VHUWD� FRPPXQLW\�
HPSRZHUPHQW� EDJL� ZDUJD� ORNDO�� SHQGDWDQJ�
PDXSXQ�SDUD�ZLVDWDZDQ��

��8SD\D� SHQJHPEDQJDQ� PRGHO� SHQDQJDQDQ�
NHUXVDNDQ� WHUXPEX� NDUDQJ� GL� .HSXODXDQ�
6HULEX� '.,� -DNDUWD� GDQ� VHFDUD� NKXVXV� GL�
3XODX� 3DUL�� OHELK� GLWHNDQNDQ� SDGD� DVSHN�
DVSHN� SHQJXDWDQ� RUJDQLVDVL� ORNDO� \DQJ�
VHPDNLQ� WDQJJXK� �HPSRZHULQJ��� 2UJDQLVDVL�

ORNDO� LQL� WHQWXQ\D� GLEDQJXQ� DWDV� GDVDU�
NHVHSDKDPDQ� WHUKDGDS� IDNWRU�IDNWRU�
SHUXEDKDQ� \DQJ� GLLQJLQNDQ� GDQ� DWDX� \DQJ�
WLGDN� GLLQJLQNDQ� GDQ� LWX� WHODK� GLVHSDNDWL��
3HQJXDWDQ� RUJDQLVDVL� ORNDO� WHQWXQ\D� KDUXV�
PHPEHULNDQ� WHODGDQ� \DQJ� EDLN� WHUKDGDS�
SHQGDWDQJ� �ZLVDWDZDQ�� WHUNDLW� XSD\D�
SHOHVWDULDQ� OLQJNXQJDQ� SXODX� NKXVXVQ\D�
SHQ\HODPDWDQ� GDQ� SHOHVWDULDQ� WHUXPEX�
NDUDQJ�

'$)7$5�3867$.$
%HQJHQ�� '�*��� ������ 6LQRSVLV� (NRVLVWHP�

6XPEHUGD\D� $ODP� 3HVLVLU� GDQ� /DXW� VHUWD�
3ULQVLS� 3HQJHORODDQQ\D�� %RJRU�� 3XVDW�
.DMLDQ� 6XPEHUGD\D� 3HVLVLU� GDQ� /DXWDQ��
,QVWLWXW�3HUWDQLDQ�%RJRU�

%XUNH�/���6HOLJ�(���6SDOGLQJ�0��������7HUXPEX�
.DUDQJ�<DQJ�7HUDQFDP�'L�$VLD� 7HQJJDUD�
�5LQJNDVDQ� XQWXN� ,QGRQHVLD��� :RUOG�
5HVRXUFHV�,QVWLWXWH��$PHULND�6HULNDW�

&RUHPDS� ,,�� ������ 3HQJHQDODQ� .DUDQJ� )DPLO\�
0HUXOLQLGDH�� %XOHWLQ� &RUHPDS� ,,� 9RO�� ���
,661��������������-DNDUWD�

'DKXUL��5���������.HDQHNUDJDPDQ�+D\DWL�/DXW��
37��*UDPHGLD�3XVWDND�8WDPD��-DNDUWD�

'DKXUL�� 5��� 5DLV� -���*LQWLQJ� 6�3��� 6LWHSX��0�-���
������ 3HQJHORODDQ� 6XPEHU� 'D\D� :LOD\DK�
3HVLVLU� GDQ� /DXWDQ� 6HFDUD� 7HUSDGX�� 37��
3UDGQ\D�3DUDPLWD��-DNDUWD�

'DUVRQR�� 9DOHQWLQXV�� ������ 3HQJDQWDU� ,OPX�
/LQJNXQJDQ�� <RJ\DNDUWD�� 8QLYHUVLWDV� $WPD�
-D\D�

'LQDV�.HODXWDQ�GDQ�3HULNDQDQ�3URYLQVL�EDQWHQ��
������ 6WXGL� 3HQJHPEDQJDQ� /HPEDJD�
(NRQRPL�1HOD\DQ�GDQ�0DV\DUDNDW�3HVLVLU��

.DHUXGLQ� GDQ� 6DPDGL�� ������ $QDOLVLV�
SHUJHVHUDQ� PDWD� SHQFDKDULDQ� SHQGXGXN�
GDQ� SHQJDUXKQ\D� WHUKDGDS� HNRVLVWHP�
PDQJURYH� GL� SHVLVLU� 0XDUD� $QJNH� -DNDUWD�
8WDUD�� /DSRUDQ� 3HQHOLWLDQ� /HPEDJD�
3HQHOLWLDQ�8QLYHUVLWDV�1HJHUL�-DNDUWD��7LGDN�
'LSXEOLNDVLNDQ�

1\EDNNHQ��-DPHV�:��������%LRORJL�/DXW��6XDWX�
3HQGHNDWDQ�(NRORJLV��-DNDUWD��*UDPHGLD�

6DPDGL�� ������ 'D\D� GXNXQJ� OLQJNXQJDQ� GDQ�
SHQJDUXKQ\D� WHUKDGDS� SDULZLVDWD�
EHUNHODQMXWDQ� GL� SHVLVLU� 3DQJDQGDUDQ�
.DEXSDWHQ� &LDPLV�� -DZD� %DUDW�� /DSRUDQ�
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3HQHOLWLDQ�)DNXOWDV� ,OPX�6RVLDO�8QLYHUVLWDV�
1HJHUL�-DNDUWD��7LGDN�'LSXEOLNDVLNDQ�

6DPDGL�� ������ 3HQJHPEDQJDQ� 'LVDLQ�
3HQGLGLNDQ� /LQJNXQJDQ� XQWXN� .HWDKDQDQ�
GDQ� 6LVWHP� 6RVLDO�(NRORJLV� 7HUXPEX�
.DUDQJ� GL� 3HUDLUDQ� .HSXODXDQ� 6HULEX� '.,�
-DNDUWD�� /DSRUDQ� 3HQHOLWLDQ� /HPEDJD�
3HQHOLWLDQ�8QLYHUVLWDV�1HJHUL�-DNDUWD��7LGDN�
'LSXEOLNDVLNDQ�

6DPDGL�� ������ 0RGHO� HGXNDVL� GDQ� SDULZLVDWD�
EDKDUL� PHODOXL� WHNQRORJL� NDUDQJ� EXDWDQ� GL�
3XODX� 3DUL� .HSXODXDQ�6HULEX�'.,� -DNDUWD��
/DSRUDQ� 3HQHOLWLDQ� /HPEDJD� 3HQHOLWLDQ�
8QLYHUVLWDV� 1HJHUL� -DNDUWD�� 7LGDN�
'LSXEOLNDVLNDQ�

6DPDGL�� ������ 0RGHO� UHND\DVD� VRVLDO� XQWXN�
NHWDKDQDQ� GDQ� VLVWHP� VRVLDO�HNRORJLV�
WHUXPEX� NDUDQJ� GL� NDZDVDQ� .HSXODXDQ�
6HULEX� '.,� -DNDUWD�� /DSRUDQ� 3HQHOLWLDQ�
)DNXOWDV� ,OPX� 6RVLDO� 8QLYHUVLWDV� 1HJHUL�
-DNDUWD��7LGDN�'LSXEOLNDVLNDQ�

6RHPDUZRWR�� 2WWR�� ������ (NRORJL�� /LQJNXQJDQ�
+LGXS� GDQ� 3HPEDQJXQDQ�� -DNDUWD��
'MDPEDWDQ�
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