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��� /DWDU�%HODNDQJ

3XODX� 6XPDWHUD� PHUXSDNDQ� GDHUDK� \DQJ� WLQJJL� WLQJNDW� NHJHPSDDQQ\D��

GLVHEDENDQ�NDUHQD�EHUDGD�SDGD�GDHUDK�SHUWHPXDQ�DQWDU GXD�OHPSHQJ�,QGR�

$XVWUDOLD� GL� EDJLDQ� VHODWDQ� GDQ� OHPSHQJ� (XUDVLD GLEDJLDQ� XWDUD� 3XODX�

6XPDWHUD� GLODOXL ROHK� VHVDU� 6HPDQJNR� \DQJ� PHUXSDNDQ� SDWDKDQ� DNWLI�

6XPDWHUD�GDQ�WHUSDQMDQJ�GL�,QGRQHVLD��6HSDQMDQJ�SDWDKDQ�LQL�GDHUDK�\DQJ�

GLODOXL�PHUXSDNDQ�GDHUDK�OHPDK�GDQ�UDZDQ�JHPSD��3HOHSDVDQ�HQHUJL�SDGD�

VHJPHQ�WHUWHQWX�GL�MDOXU�SDWDKDQ�WHUVHEXW�PHQJDNLEDWNDQ�WHUMDGLQ\D�JHPSD�

'HQJDQ�VXPEHU�XWDPD�JHPSD�\DLWX�EXVXU�6XQGD�GDQ�VHVDU�6XPDWHUD��6HVDU�

6XPDWHUD� PHUXSDNDQ� GDPSDN� GDUL� WXPEXNDQ� REOLTXH VXEGXNVL� GL� EXVXU�

6XQGD�EDJLDQ�EDUDW>�@�

6DODK� VDWX� GDHUDK� GL� SXODX� 6XPDWHUD� \DLWX� GDHUDK� 6XPDWHUD� 8WDUD� \DQJ�

PHUXSDNDQ� VDODK� VDWX� ]RQD� WHNWRQLN� DNWLI� GL� ,QGRQHVLD� NDUHQD� PHPLOLNL�

VHVDU� 6HPDQJNR� VHKLQJJD� GDHUDK� LQL� VHULQJ� WHUMDGL� JHPSD� WHNWRQLN�

6XPDWHUD�8WDUD� EHUDGD� SDGD� ]RQD� VXEGXNVL� DQWDUD�/HPSHQJ�(XUDVLD� GDQ�

,QGR�$XVWUDOLD� \DQJ�PDQD� WHUMDGL�SHQXQMDPDQ�/HPSHQJ�(XUDVLD�GLEDZDK�

,QGR�$XVWUDOLD>�@� 3DGD� GDHUDK� 6XPDWHUD� 8WDUD� WHUGDSDW HPSDW� SDWDKDQ�

DNWLI ORNDO� \DLWX�� SDWDKDQ� DNWLI� 7RUX�� $QJNROD�� 5HQXQ GDQ� %DUXPXQ�

*HPSD�JHPSD�GL�GDHUDK�6XPDWHUD�8WDUD�LQL�VHULQJ�WHUMDGL�GHQJDQ�EHUEDJDL�

VXPEHU� EDLN� GDUL� VHVDU� 6XPDWHUD�PDXSXQ� JXQXQJ� DSL� DNWLI� GLVHNLWDUQ\D��

'LPDQD� WHODK� NLWD� NHWDKXL� VHMDUDK� GXQLD PHQJHQDL� JHPSD� WHUEHVDU� SDGD�

JXQXQJ� DSL� SXUED \DQJ� WHODK� PHOHWXV� VHNLWDU� ���� WDKXQ� \DQJ� ODOX�� KDVLO�

OHWXVDQ�JXQXQJ�SXUED�WHUVHEXW�PHQMDGL�NDOGHUD�\DQJ�EHLVL�DLU \DQJ�GLNHQDO�

GHQJDQ�GDQDX�7RED��
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*DPEDU�����6XPDWHUD�)DXOW�=RQH �6)=��SDGD�LQWHUSUHWDVL�IRWR�XGDUD�VWHUHRJUDILN������������GDQ�
SHWD�WRSRJUDIL������������6)=�GLEDJL�PHQMDGL����VHJPHQ�SDWDKDQ>�@

3HQHOLWLDQ�VHEHOXPQ\D�WHUNDLW�GHQJDQ�PRPHQ�WHQVRU�GDQ�SROD�ELGDQJ�VHVDU�

SDGD�]RQD�VXEGXNVL�GL�ZLOD\DK�6XPDWHUD�8WDUD>�@��'DQ�JHPSD�EXPL�\DQJ�

PHUXVDN�GHQJDQ�DNWLYLWDV�VHVDU�6XPDWHUD�VHSHUWL�JHPSD 0DQGDLOLQJ�1DWDO�

��������*HPSD�%DWX�6DQJNDU� �������GDQ�JHPSD�.HULQFL� ������>�@� 6HUWD�

SHQHOLWLDQ�GL�6XPDWHUD�8WDUD�PHQJHQDL�PRGHO�LQYHUVL���'�VWUXNWXU�ODSLVDQ�

NHUDN� EXPL� GHQJDQ� PHWRGH� DOJRULWPD� JHQHWLN >�@� 6HKXEXQJDQ� GHQJDQ�

NRQGLVL� WHNWRQLN� GL� 6XPDWHUD�8WDUD� GDQ� DGDQ\D� SDWDKDQ� DNWLI� ORNDO� \DQJ�

GDSDW� PHPLFX� WHUMDGLQ\D� JHPSD� EXPL PDND GLEXWXKNDQ� LQIRUPDVL�

SDUDPHWHU� JHPSD� EXPL�� 'L� GDHUDK� 6XPDWHUD� 8WDUD� SHQHOLWLDQ� GDODP�

PHQHQWXNDQ� NHWHSDWDQ� SDUDPHWHU� JHPSD� EXPL PDVLK� VHGLNLW� GLODNXNDQ��

,QIRUPDVL� NHWHSDWDQ� SDUDPHWHU� JHPSD� EXPL� DNDQ� PHPEDQWX� XSD\D�
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PLWLJDVL�JHPSD�EXPL�PHODOXL�NDMLDQ� ODQMXW� LGHQWLILNDVL�VHVDU�DWDX�SDWDKDQ�

ORNDO� \DQJ� PHQMDGL� SHQ\HEDE� WHUMDGLQ\D� JHPSD� EXPL� WHNWRQLN PDXSXQ�

DNWLYLWDV�GDUL� JXQXQJ�DSL� DNWLI�GLVHNLWDU�SHQHOLWLDQ� 6DODK� VDWX� FDUD�XQWXN�

PHQLQJNDWNDQ� DNXUDVL� LQIRUPDVL� SDUDPHWHU� GDUL� JHPSD� EXPL� DGDODK�

GHQJDQ�GLODNXNDQ�UHORNDVL�KLSRVHQWHU�JHPSD�EXPL�

3DGD� 7XJDV� $NKLU� LQL UHORNDVL KLSRVHQWHU� JHPSD� SDGD� GDHUDK� 6XPDWHUD�

8WDUD PHQMDGL� IRNXV� GDODP� PHODNXNDQ� SHQHOLWLDQ� GHQJDQ� PHQJJXQDNDQ�

PHWRGH�*HLJHU�GHQJDQ�VRIWZDUH�*HLJHU¶V�PHWKRG�ZLWK�$GDSWLYH�'DPSLQJ�

�*$'�� \DQJ� PHUXSDNDQ� PHWRGH� SHQHQWXDQ KLSRVHQWHU� WXQJJDO�� \DLWX�

GHQJDQ�PHQJKLWXQJ�ZDNWX�UHVLGXDO��VHOLVLK�DQWDUD�ZDNWX�SHQJDPDWDQ��7REV��

GDQ� ZDNWX� SHUKLWXQJDQ� �7FDO�>�@� 6HODQMXWQ\D� PHQJJXQDNDQ� PHWRGH�

&RXSOHG� 9HORFLW\� +\SRFHQWHU XQWXN� PHQGDSDWNDQ� ORNDVL� KLSRVHQWHU�

VHEHQDUQ\D� GDQ� PRGHO NHFHSDWDQ� EDUX ��'� GDQ NRUHNVL� VWDVLXQ� GHQJDQ�

PHQJJXQDNDQ�SURJUDP�9(/(67>�@

��� 5XPXVDQ�0DVDODK

%HUGDVDUNDQ� ODWDU� EHODNDQJ� SHQHOLWLDQ� 7XJDV� $NKLU� DGDSXQ� UXPXVDQ�

PDVDODK�\DLWX�

D� %DJDLPDQD VHEDUDQ� KLSRVHQWHU� DZDO� PHQJJXQDNDQ� PHWRGH� *HLJHU�

GHQJDQ� VRIWZDUH�*HLJHU¶V�PHWKRG�ZLWK� $GDSWLYH�'DPSLQJ� �*$'� GL�

6XPDWHUD�8WDUD�SDGD�WDQJJDO����0HL������VDPSDL����$JXVWXV �����"

E� %DJDLPDQD�UHORNDVL�KLSRVHQWHU GDQ�PRGHO�NHFHSDWDQ�EDUX���'�GHQJDQ�

PHQJJXQDNDQ�PHWRGH�&RXSOHG�9HORFLW\�+\SRFHQWHU GL�6XPDWHUD�8WDUD�

SDGD�WDQJJDO����0HL������VDPSDL����$JXVWXV �����"

��� %DWDVDQ�0DVDODK

$GDSXQ�EDWDVDQ�PDVDODK�GDODP�SHQHOLWLDQ�7XJDV�$NKLU��LQL�\DLWX�

�� 'DHUDK� SHQHOLWLDQ� PHUXSDNDQ� GDHUDK� 6XPDWHUD� 8WDUD� GHQJDQ� OXDV�

GDHUDK����������NPð�

�� 'DWD� UHNDPDQ� JHPSD� GLGDSDW� GDUL� *)=�3RVWGDP� �*(2)21�� � SDGD�

KWWS���HLGD�JI]�SRWVGDP�GH�ZHEGF�� GHQJDQ�MXPODK �� VWDVLXQ�SHUHNDP��
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GDQ� GDWD� \DQJ� GLJXQDNDQ WDQJJDO� ��� 0HL� ����� VDPSDL� ��� $JXVWXV

�����

�� 0HODNXNDQ SHQHQWXDQ� SHUVHEDUDQ� ORNDVL� DZDO� KLSRVHQWHU� JHPSD�

GDHUDK� SHQHOLWLDQ� 6XPDWHUD� 8WDUD� SDGD� WDQJJDO� ��� 0HL� ����� ± ���

$JXVWXV������GHQJDQ�PHWRGH�*HLJHU�GHQJDQ� VRIWZDUH�*HLJHU¶V�ZLWK�

$GDSWLYH�'DPSLQJ �*$'��

�� 0HODNXNDQ�UHORNDVL�KLSRVHQWHU�JHPSD GDQ�PRGHO�NHFHSDWDQ�EDUX���'

GDHUDK� SHQHOLWLDQ� 6XPDWHUD� 8WDUD� SDGD� WDQJJDO� ��� 0HL� ����� ± ���

$JXVWXV� ����� GHQJDQ� PHWRGH�&RXSOHG� 9HORFLW\� +\SRFHQWHU GHQJDQ�

VRIWZDUH�9(/(67�

�� +DVLO� YLVXDOLVDVL� VHEDUDQ� KLSRVHQWHU� GHQJDQ� VRIWZDUH� *HQHULF�

0DSSLQJ�7RROV��*07��

��� 7XMXDQ�3HQHOLWLDQ

7XMXDQ�SHQHOLWLDQ�7XJDV�$NKLU�LQL�\DLWX�

D� 0HODNXNDQ� SHQHQWXDQ� ORNDVL� DZDO� KLSRVHQWHU� JHPSD� GHQJDQ�

PHQJJXQDNDQ�PHWRGH�*HLJHU� GHQJDQ� VRIWZDUH�*HLJHU¶V PHWKRG�ZLWK�

$GDSWLYH�'DPSLQJ��*$'��

E� 0HODNXNDQ� UHORNDVL GDQ� SHPEDKDUXDQ� PRGHO� NHFHSDWDQ� EDUX� ��'�

GHQJDQ� PHQJJXQDNDQ� PHWRGH� &RXSOHG� 9HORFLW\� +\SRFHQWHU GHQJDQ�

VRIWZDUH�9(/(67�

��� 0DQIDDW�3HQHOLWLDQ

0DQIDDW� \DQJ� GLKDUDSNDQ� GDUL� SHQHOLWLDQ� 7XJDV� $NKLU� LQL� DGDODK� GDSDW�

PHPEHULNDQ� LQIRUPDVL� PHQJHQDL ORNDVL� DZDO� KLSRVHQWHU� UHORNDVL�

KLSRVHQWHU� GDQ� SHPEDKDUXDQ� PRGHO� NHFHSDWDQ ��' GL� GDHUDK� SHQHOLWLDQ�

JXQD�PHPEDQWX�XSD\D�PLWLJDVL�JHPSD�EXPL�

��� 3HUDQJNDW�/XQDN

3HUDQJNDW� OXQDN� \DQJ� DNDQ� GLJXQDNDQ� SDGD� SHQHOLWLDQ� 7XJDV� $NKLU�

VHEDJDL�EHULNXW�

�� 6HLVJUDP�N�� GLJXQDNDQ� XQWXN� SLFNLQJ ZDNWX� WLED� JHORPEDQJ� 3� GDQ�

JHORPEDQJ�6�
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�� 0LFURVRIW� ([FHO GLJXQDNDQ� SDGD� SHQJRODKDQ� GDWD� JHPSD� XQWXN�

SHQJRODKDQ�ODQMXWDQ��

�� 1RWHSDG�� GLJXQDNDQ� XQWXN� PHPXGDKNDQ� SHPEXDWDQ� ILOH� LQSXW SDGD�

SHUDQJNDW�OXQDN�\DQJ�GLJXQDNDQ�

�� 6XUIHU�GLJXQDNDQ�XQWXN�PHQJNRQYHUVL�NRRUGLQDW�ODWLWXGH�GDQ ORQJLWXGH

NH�870�

�� *HLJHU¶V� ZLWK� $GDSWLYH� 'DPSLQJ� �*$'�� GLJXQDNDQ� XQWXN� SHQHQWXDQ�

ORNDVL DZDO KLSRVHQWHU�

�� 0DWODE� GLJXQDNDQ� XQWXN� PHPXGDKNDQ� SHPEXDWDQ� GDWD� LQSXW SDGD�

VRIWZDUH 9(/(67

�� 9(/(67� GLJXQDNDQ XQWXN� UHORNDVL� KLSRVHQWHU� GDQ� PRGHO� NHFHSDWDQ�

EDUX���'�

�� *HQHULF� 0DSSLQJ� 7RROV� �*07�� GLJXQDNDQ� XQWXN� PHQDPSLONDQ� KDVLO�

YLVXDOLVDVL�GDODP�EHQWXN�SHWD�SHUVHEDUDQ�KLSRVHQWHU�JHPSD��

��� 6LVWHPDWLND�3HQXOLVDQ�

6LVWHPDWLND�SHQXOLVDQ�SDGD�SHQHOLWLDQ�7XJDV�$NKLU�LQL�VHFDUD�JDULV�EHVDU�
DGDODK�

%$%�,�3(1'$+8/8$1�

%DE� LQL� EHULVLNDQ� WHQWDQJ� ODWDU� EHODNDQJ� PDVDODK�� SHUXPXVDQ� PDVDODK��

EDWDVDQ� PDVDODK�� WXMXDQ� SHQHOLWLDQ� PDQIDDW� SHQHOLWLDQ� SHUDQJNDW� OXQDN�

GDQ�VLVWHPDWLND�SHQXOLVDQ�

%$%�,,�7(25,�'$6$5

3DGD� EDE� LQL� DNDQ� GLEDKDV� PHQJHQDL� WHRUL�WHRUL� \DQJ� GLJXQDNDQ� GDODP�

PHODNXNDQ� SHQHOLWLDQ� 7XJDV� $NKLU VHSHUWL� JHORPEDQJ� VHLVPLN�� GLDJUDP�

:DGDWL��PHWRGH�*HLJHU��GDQ�PHWRGH�&RXSOHG�9HORFLW\�+\SRFHQWHU�

%$%�,,,�*(2/2*,�5(*,21$/

3DGD� EDE� LQL� DNDQ� GLEDKDV� PHQJHQDL� WLQMDXDQ� XPXP� JHRORJL� UHJLRQDO��

VWUDWLJUDIL GDQ�PRUIRORJL�UHJLRQDO�GDHUDK�SHQHOLWLDQ�7XJDV�$NKLU�
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3DGD�EDE�LQL�DNDQ�GLEDKDV�PHQJHQDL�GDWD�\DQJ�DNDQ�GLJXQDNDQ��3URVHGXU�

NHUMD� GDODP� PHODNXNDQ� SHQHOLWLDQ� 7XJDV� $NKLU� VHUWD� GLDJUDP� DOLU� GDUL�

WDKDS�DZDO�VDPSDL�GHQJDQ�GLGDSDWNDQQ\D�KDVLO�

%$%�9�+$6,/�

3DGD� EDE� LQL� DNDQ� GLEDKDV� PHQJHQDL� KDVLO� SHQJRODKDQ� GDWD� GDQ� DQDOLVLV�

KDVLO� \DQJ�GLGDSDW�VHODPD�SHQHOLWLDQ�7XJDV�$NKLU�

%$%�9,�.(6,038/$1�'$1�6$5$1�

3DGD�EDE�LQL�EHULVLNDQ�WHQWDQJ�NHVLPSXODQ�GDUL�KDVLO�SHQHOLWLDQ�GDQ�VDUDQ�
VDUDQ� \DQJ� GLSHUOXNDQ� DJDU� SHQHOLWLDQ VHODQMXWQ\D� PHQMDGL� OHELK� EDLN�


