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'LODUDQJ�PHPSHUEDQ\DN�DWDX�PHPLQGDKNDQ�VHEDJLDQ�DWDX�VHOXUXK�

LVL� EXNX� LQL� GDODP� EHQWXN� DSDSXQ� GDQ� GHQJDQ� FDUD� DSDSXQ��

WHUPDVXN�PHPIRWRNRSL��PHUHNDP��DWDX�GHQJDQ�WHNQLN�SHUHNDPDQ�

ODLQQ\D�WDQSD�VHL]LQ�WHUWXOLV�GDUL�SHQHUELW 
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3XML� V\XNXU� VD\D�SDQMDWNDQ�NHSDGD�7XKDQ�<DQJ�0DKD�(VD��

NDUHQD� DWDV� EHUNDW� GDQ� UDKPDW�1\D�� VD\D� GDSDW� PHQ\HOHVDLNDQ�

EXNX� LQL�� 3HQXOLVDQ� EXNX�PHUXSDNDQ� EXDK�NDU\D� GDUL� SHPLNLUDQ�

SHQXOLV�\DQJ�GLEHUL�MXGXO�µ0DQDMHPHQ�.HSXDVDQ�3HODQJJDQµ��6D\D�

PHQ\DGDUL� EDKZD� WDQSD� EDQWXDQ� GDQ� ELPELQJDQ� GDUL� EHUEDJDL�

SLKDN�VDQJDWODK�VXOLW�EDJL�VD\D�XQWXN�PHQ\HOHVDLNDQ�NDU\D�LQL��2OHK�

NDUHQD� LWX�� VD\D� PHQJXFDSNDQ� EDQ\DN� WHULPD� NDVLK� SDGD� VHPXD�

SLKDN�\DQJ�WHODK�PHPEDQWX�SHQ\XVXQDQ�EXNX�LQL��6HKLQJJD�EXNX�

LQL�ELVD�KDGLU�GL�KDGDSDQ�SHPEDFD�� 

%XNX� LQL� PHQFRED� PHPEDKDV� WLQJNDW� NHSXDVDQ� NRQVXPHQ�

SDGD�UHVWRUDQ�GHQJDQ�PHQJJXQDNDQ�)X]]\�,QIHUHQFH�6\VWHP�GHQJDQ�

PHPEDQGLQJNDQ� KDVLO� GDUL� SHQJJXQDQD� PHWRGH� 7VXNDPRWR� GDQ�

6XJHQR�� $GD� OLPD� SRLQ� \DQJ� DNDQ� GLJXQDNDQ� \DLWX� NXDOLWDV�

SHOD\DQDQ�� NXDOLWDV� SURGXN�� NXDOLWDV� KDUJD� GDQ� NXDOLWDV� VXDVDQD�

VHEDJDL� LQSXW�� VHGDQJNDQ� XQWXN� RXWSXWQ\D� \DLWX� SHOD\DQDQ�

NHSXDVDQ�SHODQJJDQ� 

3HQXOLV� PHQ\DGDUL� EDKZD� EXNX� LQL� PDVLK� MDXK� GDUL�

NHVHPSXUQDDQ��2OHK�NDUHQD�LWX�NULWLN�GDQ�VDUDQ�\DQJ�PHPEDQJXQ�

VDQJDW�GLEXWXKNDQ�JXQD�SHQ\HPSXUQDDQ�EXNX�LQL��$NKLU�NDWD�VD\D�

EHUKDUDS� 7XKDQ� <DQJ� 0DKD� (VD� EHUNHQDQ� PHPEDODV� VHJDOD�

NHEDLNDQ�VHPXD�SLKDN�\DQJ�WHODK�PHPEDQWX��6HPRJD�EXNX�LQL�DNDQ�

PHPEDZD�PDQIDDW�EDJL�SHQJHPEDQJDQ�LOPX�SHQJHWDKXDQ� 
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$QDOLVD� NHSXDVDQ� SHODQJJDQ� PHUXMXN� SDGD� SURVHV�

SHQJXPSXODQ� GDQ� HYDOXDVL� GDWD� XQWXN� PHPDKDPL� VHMDXK� PDQD�

SHODQJJDQ�PHUDVD�SXDV�GHQJDQ�SURGXN�DWDX�OD\DQDQ�\DQJ�PHUHND�

WHULPD�GDUL� VXDWX�SHUXVDKDDQ�DWDX�RUJDQLVDVL��3HQWLQJQ\D�DQDOLVD�

NHSXDVDQ� SHODQJJDQ� WLGDN� GDSDW� GLDEDLNDQ�� NDUHQD� GDSDW�

PHPEHULNDQ�ZDZDVDQ�\DQJ�EHUKDUJD�GDODP�PHQGDSDWNDQ�XPSDQ�

EDOLN�� PHQJLGHQWLILNDVL� DUHD� NHNXUDQJDQ�� GDQ� PHQLQJNDWNDQ�

NXDOLWDV�SURGXN�DWDX�OD\DQDQ� 

'DODP�SURVHV�DQDOLVD�NHSXDVDQ�SHODQJJDQ��EHUEDJDL�PHWRGH�

GDQ�DODW�GDSDW�GLJXQDNDQ��PXODL�GDUL�VXUYHL�SHODQJJDQ��ZDZDQFDUD��

REVHUYDVL� ODQJVXQJ�� KLQJJD� DQDOLVLV� GDWD� \DQJ� WHUNDLW� GHQJDQ�

SHODQJJDQ� VHSHUWL� NRPHQWDU�� XODVDQ�� DWDX� WLQJNDW� SHQJJXQDDQ�

SURGXN� DWDX� OD\DQDQ�� $QDOLVD� LQL� PHPEDQWX� SHUXVDKDDQ� XQWXN�

PHQGDSDWNDQ� SHPDKDPDQ� \DQJ� OHELK� EDLN� WHQWDQJ� NHEXWXKDQ��

KDUDSDQ�� GDQ� SUHIHUHQVL� SHODQJJDQ�� VHUWD� PHQLODL� VHMDXK� PDQD�

SURGXN� DWDX� OD\DQDQ� \DQJ� PHUHND� WDZDUNDQ� GDSDW� PHPHQXKL�

HNVSHNWDVL�SHODQJJDQ� 

'DODP� PHODNXNDQ� DQDOLVD� NHSXDVDQ� SHODQJJDQ�� EHEHUDSD�

IDNWRU�\DQJ�SHUOX�GLSHUKDWLNDQ�DQWDUD�ODLQ� 

�� 0HWRGH�SHQJXPSXODQ�GDWD�\DQJ�HIHNWLI�GDQ�GDSDW�GLDQGDONDQ� 

�� 'HVDLQ�VXUYHL�DWDX�DODW�DQDOLVLV�\DQJ�GLUHQFDQDNDQ�GHQJDQ�EDLN�

XQWXN�PHQJXQMXQJL�DUHD�\DQJ�SHQWLQJ�EDJL�SHODQJJDQ� 

�� ,QWHUSUHWDVL� GDWD� \DQJ� REMHNWLI� GDQ� DNXUDW� XQWXN�

PHQJLGHQWLILNDVL�NHNXDWDQ�GDQ�NHOHPDKDQ�SURGXN�DWDX�OD\DQDQ� 
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$� .HSXDVDQ�3HODQJJDQ 

.HSXDVDQ�SHODQJJDQ�WHODK�PHQMDGL�VDODK�VDWX�DODW�XWDPD�

XQWXN� ELVQLV� \DQJ� VXNVHV�� .HSXDVDQ� SHODQJJDQ� DGDODK�

GLGHILQLVLNDQ� VHEDJDL� HYDOXDVL� NHVHOXUXKDQ� EHUGDVDUNDQ� WRWDO�

SHQJDODPDQ� SHPEHOLDQ� GDQ� NRQVXPVL� GHQJDQ� EDUDQJ� DWDX�

GHQJDQ�EDUDQJ�DWDX�MDVD�GDUL�ZDNWX�NH�ZDNWX��)RUQHOO��-RKQVRQ��

$QGHUVRQ��&KD�	�%U\DQW� �������'HQJDQ�SHPDVDUDQ�� NHSXDVDQ�

SHODQJJDQ� SHODQJJDQ� MXJD� LNXW� PHQ\HUWDLQ\D� \DQJ� EHUDUWL�

PHPDVWLNDQ�KDUDSDQ�SHODQJJDQ�WHQWDQJ�EDJDLPDQD�EDUDQJ�GDQ�

GDQ�MDVD�\DQJ�GLIDVLOLWDVL�ROHK�SHUXVDKDDQ��,QIRUPDVL�\DQJ�GDSDW�

GLWLQGDNODQMXWL� WHQWDQJ� EDJDLPDQD� PHPEXDW� SHODQJJDQ� OHELK�

SHODQJJDQ� PHQMDGL� OHELK� SXDV� PHUXSDNDQ� KDVLO� \DQJ� VDQJDW�

SHQWLQJ��2OLYHU������� 

6HFDUD� VHNLODV�� NHSXDVDQ� SHODQJJDQ� PHUXSDNDQ�

NRPSRQHQ�SHQWLQJ� GDUL� VWUDWHJL�ELVQLV� VHUWD� UHWHQVL� SHODQJJDQ�

GDQ�SHPEHOLDQ�XODQJ�SURGXN��8QWXN�PHPDNVLPDONDQ�NHSXDVDQ�

SHODQJJDQ�� SHUXVDKDDQ� KDUXV�PHQMXDO� LGH� GDQ�PHWRGH� VHWHODK�

VHOHVDL� GHQJDQ� VHPXD� GRNXPHQ� \DQJ� GLSHUOXNDQ�� 6HEDJDL�

FRQWRK��SHODQJJDQ�DNDQ�PHPEHOL�PRELO�VHWHODK�PHOLKDW�PHOLKDW�

OHELK�GHNDW�VHSHUWL�EDJDLPDQD�PHVLQQ\D��DSD�PRGHOQ\D��EHUDSD�

NLORPHWHU� MDUDN� WHPSXKQ\D�� GDQ� DSDNDK� DGD� NHUHWDNDQ� DWDX�

WLGDN��'HQJDQ�GHPLNLDQ��PHUHND� WLGDN�PHUDVD� NHFHZD� VHWHODK�

PHPEHOLQ\D�� 6HEDOLNQ\D�� MLND� SHUXVDKDDQ� SHUXVDKDDQ� KDQ\D�

PHQJJXQDNDQ� PHWRGH� MXDO� GDQ� EDQJXQ�� SHODQJJDQ� PXQJNLQ�

EHUKDUDS�EDKZD�PRELO�LWX�SHUVLV�VDPD�GHQJDQ�DSD�\DQJ�PHUHND�

.(38$6$1�
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.HVXNVHVDQ� VHWLDS� RUJDQLVDVL� ELVQLV� EHUJDQWXQJ� SDGD�

NHSXDVDQ�SHODQJJDQ��6HWLDS�NDOL�ELVQLV�GLPXODL�ELVQLV�DNDQ�GLPXODL��

SHODQJJDQ� VHODOX� PHQMDGL� \DQJ� SHUWDPD� GDQ� NHPXGLDQ�

NHXQWXQJDQ�� 3HUXVDKDDQ�SHUXVDKDDQ� \DQJ� EHUKDVLO� PHPXDVNDQ�

SHODQJJDQ�VHSHQXKQ\D�DNDQ�WHWDS�EHUDGD�GL�SRVLVL�WHUDWDV�GL�SDVDU��

3HUXVDKDDQ� ELVQLV� VDDW� LQL� WHODK� PHQJHWDKXL� EDKZD� NHSXDVDQ�

SHODQJJDQ�DGDODK�NRPSRQHQ�NXQFL�XQWXN�NHEHUKDVLODQ�ELVQLV�GDQ�

SDGD�VDDW�\DQJ�VDPD�PHPDLQNDQ�SHUDQ�SHQWLQJ�XQWXN�PHPSHUOXDV�

QLODL� SDVDU�� 6HFDUD� XPXP�� SHODQJJDQ� DGDODK� RUDQJ�RUDQJ� \DQJ�

PHPEHOL� EDUDQJ� GDQ� MDVD� GDUL� SDVDU� DWDX� ELVQLV� \DQJ�PHPHQXKL�

NHEXWXKDQ� GDQ� NHLQJLQDQ� PHUHND�� 3HODQJJDQ� PHPEHOL� SURGXN�

XQWXN�PHPHQXKL�KDUDSDQ�PHUHND�GDODP�KDO�XDQJ��2OHK�NDUHQD�LWX��

SHUXVDKDDQ� KDUXV� PHQHQWXNDQ� KDUJD� PHUHND� GHQJDQ� NXDOLWDV�

SURGXN� \DQJ� PHQDULN� SHODQJJDQ� GDQ� PHPSHUWDKDQNDQ� DILOLDVL�

MDQJND�SDQMDQJ�� 

2UJDQLVDVL� KDUXV� PHPDVWLNDQ� EDKZD� PHUHND� PHPEHULNDQ�

OD\DQDQ� SHQXK�� VHWDUD� GHQJDQ� QLODL� PRQHWHUQ\D�� +DO� LQL� DNDQ�

PHQLQJNDWNDQ�MXPODK�SHODQJJDQ�GDQ�PHPSHUWDKDQNDQ�KXEXQJDQ�

MDQJND� SDQMDQJ� DQWDUD� SHODQJJDQ�GDQ� RUJDQLVDVL��'DQ� SHODQJJDQ�

\DQJ�VXGDK�DGD�DNDQ�PHPEDQWX�PHQDULN�SHODQJJDQ�EDUX�GHQJDQ�

PHPEHULNDQ� DWDX� EHUEDJL� LQIRUPDVL� WHQWDQJ� SURGXN�GDQ� OD\DQDQ�

SHUXVDKDDQ�� .HSXDVDQ� EHUDUWL� PHUDVD� SXDV� VHWHODK� DSD� \DQJ�

GLLQJLQNDQ� DWDX� GLEXWXKNDQ� ROHK� RUDQJ� WHUVHEXW�� 6XOLW� XQWXN�

PHQJHWDKXL� DSDNDK�SHODQJJDQ�SXDV�GHQJDQ�NHWHUVHGLDDQ�SURGXN�

DWDX� OD\DQDQ�� -DGL�� PHPEHULNDQ� NHSXDVDQ� NHSDGD� SHODQJJDQ�

/2<$/,7$6�
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$� 3HQJHUWLDQ 

 

)X]]\�DGDODK�FDEDQJ�GDUL�ORJLND�\DQJ�PHQHUDSNDQ�GHUDMDW�

NHDQJJRWDDQ�GDODP�VXDWX�KLPSXQDQ�VHKLQJJD�NHDJJRWDDQ�WLGDN�

KDQ\D� EHUVLIDW� WUXH�IDOVH�� )X]]\� VHFDUD� EDKDVD� DUWLQ\D� NDEXU��

WLGDN� MHODV�� WLGDN� SDVWL�� JUH\� DUHD�� 6HFDUD� LVWLODK�� PHUXSDNDQ�

EHQWXN� UHSUHVHQWDVL� SHQJHWDKXDQ� \DQJ� FRFRN� XQWXN� NRQGLVL�

\DQJ� EHUVLIDW� KXPDQLV� \DQJ� WLGDN� GDSDW� GLVHOHVDLNDQ� VHFDUD�

HNVDN��DNDQ�WHWDSL�GLVHVXDLNDQ�GHQJDQ�NRQWHNVQ\D 

/RJLND� IX]]\� GLNHPEDQJNDQ� ROHK� /RWIL� $VNHU� =DGHK�

PHODOXL� WXOLVDQQ\D� SDGD� WDKXQ� ����� WHQWDQJ� WHRUL� KLPSXQDQ�

IX]]\�� =DGHK� DGDODK� VHRUDQJ� LOPXZDQ� $PHULND� 6HULNDW�

EHUNHEDQJVDDQ� ,UDQ� GDUL� 8QLYHUVLWDV� &DOLIRUQLD� GL� %DUNHOH\��

0HVNLSXQ� ORJLND� IX]]\� GLNHPEDQJNDQ� GL� $PHULND�� QDPXQ� LD�

OHELK�SRSXOHU�GDQ�EDQ\DN�GLDSOLNDVLNDQ�VHFDUD�OXDV�ROHK�SUDNWLVL�

-HSDQJ� GHQJDQ� PHQJDGDSWDVLNDQQ\D� NH� ELGDQJ� NHQGDOL�

�FRQWURO�� 

0(72'$�
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$� $SD�,WX�0DWODE 

0$7/$%� DGDODK� VLQJNDWDQ� GDUL� �0$7UL[� /$%RUDWRU\���

,QL�DGDODK�VHEXDK�OLQJNXQJDQ�NRPSXWDVL�QXPHULN�\DQJ�NXDW�GDQ�

SRSXOHU� \DQJ� GLJXQDNDQ� GL� EHUEDJDL� ELGDQJ�� WHUPDVXN�

PDWHPDWLND�� WHNQLN�� LOPX�NRPSXWHU�� LOPX� ILVLND�� HNRQRPL��GDQ�

EDQ\DN� ODJL�� 0$7/$%� GLNHPEDQJNDQ� ROHK� 0DWK:RUNV� GDQ�

PHQ\HGLDNDQ� EHUEDJDL� IDVLOLWDV� XQWXN� DQDOLVLV� GDWD��

SHQJHPEDQJDQ�DOJRULWPD��GDQ�YLVXDOLVDVL� 

%HULNXW�DGDODK�EHEHUDSD�NDUDNWHULVWLN�XWDPD�0$7/$%� 

�� 0DQLSXODVL� 0DWULNV�� 0$7/$%� GLUDQFDQJ� NKXVXV� XQWXN�

PHPSHUPXGDK� PDQLSXODVL� PDWULNV� GDQ� YHNWRU�� 2SHUDVL�

PDWULNV� GDSDW� GLODNXNDQ� GHQJDQ� VLQWDNV� \DQJ� Q\DPDQ��

PHPXGDKNDQ� SHQJJXQD� XQWXN� PHODNXNDQ� SHUKLWXQJDQ�

QXPHULN� 

�� %DKDVD� 3HPURJUDPDQ� 7LQJNDW� 7LQJJL�� 0$7/$%�

PHQJJXQDNDQ� EDKDVD� SHPURJUDPDQ� WLQJNDW� WLQJJL� \DQJ�

PXGDK� GLSDKDPL�� ,QL� PHPXQJNLQNDQ� SHQJJXQD� XQWXN�

PHQJHNVSUHVLNDQ� LGH� GDQ� DOJRULWPD� PHUHND� GHQJDQ� FDUD�

\DQJ�OHELK�LQWXLWLI� 

�� 9LVXDOLVDVL�'DWD��0$7/$%�PHPLOLNL�EHUEDJDL� IXQJVL�XQWXN�

PHPEXDW� JUDILN� GDQ� YLVXDOLVDVL� GDWD�� ,QL� PHPEDQWX�

SHQJJXQD� XQWXN�PHPDKDPL� GDQ�PHQ\DMLNDQ� KDVLO� DQDOLVLV�

GHQJDQ�MHODV� 
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$� 7HRUL�NHSXDVDQ�SHODQJJDQ 

.HSXDVDQ� SHODQJJDQ� PHQXQMXNNDQ� WLQJNDW� SHPHQXKDQ�

\DQJ� GLSHUROHK� SHODQJJDQ� GDUL� VXDWX� SURGXN�� DWDX� OD\DQDQ�

EHUGDVDUNDQ�DSDNDK�NHEXWXKDQ�PHUHND�WHUSHQXKL��'XQLD�ELVQLV�

PRGHUQ� GHQJDQ� WXQWXWDQ� SDVDU� \DQJ� FHSDW� EHUXEDK� GDQ�

SHUVDLQJDQ� \DQJ� VHPDNLQ� NHWDW� PHQXQWXW� SHUXVDKDDQ� XQWXN�

PHPLOLNL�NHXQJJXODQ�NRPSHWLWLI�DJDU�GDSDW�PHQJXQJJXOL�SDUD�

SHVDLQJ�� +XEXQJDQ� SHODQJJDQ� \DQJ� NXDW� GDQ� EHUNHODQMXWDQ�

DGDODK�VDODK�VDWX�MDZDEDQ�NXQFLQ\D� 

3HUXVDKDDQ�GLWXQWXW�XQWXN�WHUKXEXQJ�GHQJDQ�SHODQJJDQ�

GHQJDQ�PHPEHULNDQ�LQIRUPDVL�GDQ�PHOLEDWNDQ�PHUHND�NH�GDODP�

ELVQLV� PHUHND� �.RWOHU� ������ ������ 3HODQJJDQ� PHPEHOL� SURGXN�

DWDX� MDVD� GDUL� SHUXVDKDDQ� \DQJ� PHQDZDUNDQ� QLODL� \DQJ�

GLUDVDNDQ�SHODQJJDQ�SDOLQJ�WLQJJL��$UPVWURQJ����������� 

1DPXQ�GHPLNLDQ��WLGDN�DGD�GHILQLVL�NHSXDVDQ�SHODQJJDQ�

\DQJ�GDSDW� GLWHULPD� VHFDUD� XQLYHUVDO� �0F&ROORXJK� ������ ������

$GD�EDQ\DN� WHRUL�\DQJ�EHUVDLQJ�EHUGDVDUNDQ�EHUEDJDL� VWDQGDU�

\DQJ� GLJXQDNDQ� XQWXN� PHQMHODVNDQ� NHSXDVDQ� SHODQJJDQ��

VHSHUWL� 3DUDGLJPD� +DUDSDQ�.HWLGDNSDVWLDQ� �([SHFWDQF\��

'LVFRQILUPDWLRQ�3DUDGLJP��('3���7HRUL�1LODL�3HQHULPDDQ��7HRUL�

$WULEXVL�� 7HRUL� (NXLWDV�� 7HRUL� 7LQJNDW� 3HUEDQGLQJDQ�� 7HRUL�

.HVHVXDLDQ� (YDOXDVL� �(YDOXDWLRQ� &RQJUXLW\� 7KHRU\��� PRGHO�

.HVHVXDLDQ� 2UDQJ�6LWXDVL�6HVXDL�� PRGHO� .HSHQWLQJDQ�.LQHUMD��

'LVRQDQVL��GDQ�7HRUL�.RQWUDV��'DUL�VHPXD�WHRUL�\DQJ�GLVHEXWNDQ��

GXD� WHRUL� \DQJ� GLWHULPD� VHFDUD� OXDV� \DQJ� SDOLQJ� EDLN�

3(1*8.85$1�

.(38$6$1�

3(/$1**$1 



�� 

 

'$)7$5�3867$.$ 

 

$ELGDK�� 6�� �������� $QDOLVLV� .RPSDUDVL� 0HWRGH� 7VXNDPRWR� 'DQ�

6XJHQR�'DODP�3UHGLNVL� -XPODK�6LVZD�%DUX�� -XUQDO�7HNQRORJL�

,QIRUPDVL�GDQ�.RPXQLNDVL�� ,661������������9ROXPH���1RPRU���

0DUHW�������������� 

$E]D�� $�� 7�� �������� ,GHQWLILNDVL� 7LQJNDW� .HSXDVDQ� 3HOD\DQDQ�

.RQVXPHQ� ,QGXVWUL� 7HOHYLVL� %HUODQJJDQDQ� 'HQJDQ� /RJLND�

)X]]\�0HWRGH� 7VXNDPRWR�� -XUQDO� ,QWUD�7HFK�9ROXPH� ��� 1R���

$SULO������,661�������������������� 

$JXVWLQ�� 9�� 5��� 	� ,UDZDQ�� :�� +�� �������� $SOLNDVL� 3HQJDPELODQ�

.HSXWXVDQ� 'HQJDQ� 0HWRGH� 7VXNDPRWR� 3DGD� 3HQHQWXDQ�

7LQJNDW�.HSXDVDQ�3HODQJJDQ��6WXGL�.DVXV�'L�7RNR�.HQFDQD�

.HGLUL���-XUQDO�0DWHPDWLND�9ROXPH���1R���1RYHPEHU�����������

��� 

$\XQLQJWLDV�� /�� 3��� ,UIDQ�� 0��� 	� -XPDGL�� �������� $QDOLVD�

3HUEDQGLQJDQ�/RJLF�)X]]\�0HWRGH�7VXNDPRWR��6XJHQR��'DQ�

0DPGDQL� �6WXGL� .DVXV� �� 3UHGLNVL� -XPODK� 3HQGDIWDU�

0DKDVLVZD�%DUX� )DNXOWDV� 6DLQV�'DQ�7HNQRORJL�8QLYHUVLWDV�

,VODP�1HJHUL� 6XQDQ� *XQXQJ�'MDWL� %DQGXQJ��� -XUQDO� 7HNQLN�

,QIRUPDWLND��$SULO������,661������������������ 

%DQG\RSDGK\D\��6���0LVWUL��+���&KDWWRSDGK\D\��3���	�0DML��%����������

$QWHQQD�$UUD\�6LGH�/REH�UHGXFWLRQ�E\� ,PSOHPHQWLQJ�1RQ�

8QLIRUP� $PSOLWXGH� 8VLQJ� 7VXNDPRWR� )X]]\� /RJLF�

&RQWUROOHU��,QWHUQDWLRQDO�-RXUQDO�RI�(OHFWURQLFV�	�&RPPXQLFDWLRQ�

7HFKQRORJ\��,-(&7��YRO�,9�LVVXH�VSO�,��������� 

%DWXEDUD��6����������$QDOLVLV�3HUEDQGLQJDQ�0HWRGH�)X]]\�0DPGDQL�

'DQ� )X]]\� 6XJHQR� 8QWXN� 3HQHQWXDQ� .XDOLWDV� &RU� %HWRQ�

,QVWDQ��,7�-RXUQDO�5HVHDUFK�DQG�'HYHORSPHQW�H�,661������������

9RO����1R����$JXVWXV������������� 

*DUFLD�� 0�� 0��� 	� $QQDEL�� +�� �������� &XVWRPHU� .QRZOHGJH�

0DQDJHPHQW�� -RXUQDO� RI� WKH� 2SHUDWLRQDO� 5HVHDUFK� 6RFLHW\� ��� ��

�������� 



�� 
 

*KR]DOL��,����������$SOLNDVL�$QDOLVLV�0XOWLYDULDWH�GHQJDQ�PHQJJXQDNDQ�

6366��&HWDNDQ�.H�,9��6HPDUDQJ��%DGDQ�3HQHUELW�81',3� 

+HL]HU�� -��� 	� %DUU\�� 5�� ��������2SHUDWLRQV�0DQDJHPHQW� �0DQDMHPHQ�

2SHUDVL��� HG����� 3HQHUMHPDK�� 'ZL� DQRHJUDK� ZDWL� 6� GDQ� ,QGUD�

$OPDKG\��-DNDUWD��6DOHPED�(PSDW� 

+LGD\DQWL��:�� $��� +RQJJRZLERZR�� $�� 6��� 	� 6XKD\DWL�� 0�� ��������

$QDOLVLV� 3HUEDQGLQJDQ� 0HWRGH� )X]]\� ,QIHUHQVL� 6LVWHP�

7VXNDPRWR�'DQ�0DPGDQL�'DODP�3HQHQWXDQ�(VWLPDVL�-XPODK�

3URGXNVL�*XOD��9ROXPH����1RPRU����0HL���������������� 

.RWOHU�� 3��� 	� $PVWURQJ�� *�� �������� 3ULQFLSOHV� RI� 0DUNHWLQJ�� ��WK�

(GLWLRQ��1HZ�-HUVH\��3HDUVRQ�(GXFDWLRQ�/LPLWHG� 

.RWOHU��3KLOLS��	�$UPVWURQJ��*����������3ULQFLSOH�2I�0DUNHWLQJ����WK�

HGLWLRQ��1HZ�-HUVH\��3HDUVRQ�3UHQWLFH�+DOO� 

.XVXPDGHZL��6���	�+DUWDWL��6����������11HXUR�)X]]\��,QWHJUDVL�6LVWHP�

)X]]\�	�-DULQJDQ�6\DUDI��<RJ\DNDUWD��*UDKD�,OPX� 

.XVXPDGHZL��6���	�3XUQRPR��+����������$SOLNDVL�/RJLND�)X]]\�8QWXN�

6LVWHP�3HQGXNXQJ�.HSXWXVDQ�(GLVL�3HUWDPD��<RJ\DNDUWD��*UDKD�

,OPX� 

0DQGDVDUL�� 7DPD�� 	� 6ULZLMD\D�� �������� $QDOLVLV� .HSXDVDQ�

.RQVXPHQ� 7HUKDGDS� 5HVWRUDQ� &HSDW� 6DML� 0HODOXL�

3HQGHNDWDQ�'DWD�0LQLQJ���6WXGL�.DVXV�;<=��-XUQDO�*HQHULN���

���� 

3HUEDQNDQ��3��3���3HOD\DQDQ��0���%DQN��3��7���,QGRQHVLD��1���7EN��3���

	�-DNDUWD��8����������3HUDQ�3URGXN�3HUEDQNDQ��0XWX�3HOD\DQDQ�

'DQ�.HSXDVDQ�1DVDEDK�%DJL�.LQHUMD�37�%DQN�1HJDUD� ,QGRQHVLD�

�3HUVHUR�� 7EN�� 'L� .&8�8WDPD� -DNDUWD�� -DNDUWD�� 3HUDQ� 3URGXN�

3HUEDQNDQ�� 0XWX� 3HOD\DQDQ� 'DQ� .HSXDVDQ� 1DVDEDK� %DJL�

.LQHUMD� 37� %DQN�1HJDUD� ,QGRQHVLD� �3HUVHUR�� 7EN�� 'L� .&8�

8WDPD�-DNDUWD� 

3UL\DQWR��'����������&DUD�.LODW�%HODMDU�$QDOLVLV�'DWD�GHQJDQ�6366�����

<RJ\DNDUWD��$QGL�2IIVHW� 



�� 

 

5DPD]��0DQGLUL�� 	� -DND�� �������� 3HQJDUXK� .XDOLWDV� 3HOD\DQDQ� 'DQ�

.HSXDVDQ�3HODQJJDQ�7HUKDGDS�/R\DOLWDV�3HODQJJDQ�37��'·5DPD]�

3XWUD�0DQGLUL�'L�-DNDUWD��-DNDUWD��0HGLD�0DQDMHPHQ�-DVD� 

5LGXZDQ�� �������� 3HQJDQWDU� 6WDWLVWLND� 8QWXN� 3HQHOLWLDQ� 3HQGLGLNDQ��

6RVLDO��(NRQRPL�.RPXQLNDVL��GDQ�%LVQLV��%DQGXQJ��$OIDEHWD� 

6DUL�� 5�� �������� .RPSDUDVL� $OJRULWPD� 6XSSRUW� 9HFWRU� 0DFKLQH��

1DwYH� %D\HV� 'DQ� &���� 8QWXN� .ODVLILNDVL� 606�� ,-&,7�

�,QGRQHVLDQ� -RXUQDO� RQ� &RPSXWHU� DQG� ,QIRUPDWLRQ� 7HFKQRORJ\��

9RO���1R����,661����������;�(�,661������������������ 

6HWLDGML�� �������� +LPSXQDQ� 	� /RJLND� 6DPDU� VHUWD� $SOLNDVLQ\D��

<RJ\DNDUWD��*UDKD�,OPX� 

6UL�� .��� 	� +DUL�� 3�� �������� $SOLNDVL� /RJLND� )X]]\� 8QWXN� 3HQGXNXQJ�

.HSXWXVDQ�(GLVL����<RJ\DNDUWD��*UDKD�,OPX� 

7MLSWRQR��)����������3HPDVDUDQ�-DVD��<RJ\DNDUWD��$QGL� 

7XUEDQ��(���$URQVRQ�� -��(���	�/LDQJ��7��3�� ��������'HFLVVLRQ�6XSSRUW�

6\VWHPV�DQG�,QWHOOLJHQW�6\VWHPV�(GLVL���-LOLG����<RJ\DNDUWD��$QGL� 

8OD��0����������,PSOHPHQWDVL�/RJLND�)X]]\�'DODP�2SWLPDVL�-XPODK�

3HQJDGDDQ�%DUDQJ�0HQJJXQDNDQ�0HWRGH�7VXNDPRWR��6WXGL�

.DVXV���7RNR�.DLQ�0\�7H[W���-XUQDO�(&27,3(��9ROXPH����1R���

,661������������������� 

9DQ�� /�� /��� 	� /LVQDZLWD�� �������� $QDOLVLV� .HSXDVDQ� 3HODQJJDQ�

7HUKDGDS� 3HOD\DQDQ� 3XUQDMXDO� &9�� )DPLO\� 0HQJJXQDNDQ�

0HWRGH�)X]]\���/RJLF��-XUQDO�,QRYWHN�3ROEHQJ���6HUL�,QIRUPDWLND��

9RO�����1R������,661��������������������� 

:DKLG��$��$��� ,NKZDQD��$���	�3DUWRQR�� �������� 6LVWHP�3HQGXNXQJ�

.HSXWXVDQ� 3HQHQWXDQ� -XPODK� 3HPHVDQDQ� %DUDQJ�� -XUQDO�

$OJRULWPD�6HNRODK�7LQJJL�7HNQRORJL�*DUXW�,661�������������9RO��

���1R����������� 

:LGDQLQJVLK�� 6�� �������� $QDOLVLV� 3HUEDQGLQJDQ� 0HWRGH� )X]]\�

7VXNDPRWR�� 0DPGDQL� GDQ� 6XJHQR� GDODP� 3HQJDPELODQ�

.HSXWXVDQ�3HQHQWXDQ�-XPODK�'LVWULEXVL�5DVNLQ�GL�%XORJ�6XE��



�� 
 

'LYLVL� 5HJLRQDO� �'LYUH�� &LDQMXU�� -XUQDO� ,QIRUPDWLND� GDQ�

0DQDMHPHQ�670,.�,661�������������9RO����1R���0HL��������� 

:LQHU�� 5�� 6�� �������� $� )UDPHZRUN� IRU� &XVWRPHU� 5HODWLRQVKLS�

0DQDJHPHQW��&DOLIRUQLD�0DQDJHPHQW�5HYLHZ������������� 

<XGLKDUWDQWL�� <�� �������� $QDOLVLV� .RPSDUDVL� 0HWRGH� )X]]\�

0DPGDQL� 'DQ� 6XJHQR� 'DODP� 3HQMDGZDODQ� 0DWD� .XOLDK��

3URJUHVLI��9RO�����1R�����$JXVWXV����������������,661�����������

���������� 

<XULGD�� 6��� 2NWDILDQWR�� .��� 	� <XOLDVWXWL�� 5�� �������� $QDOLVLV�

3HUEDQGLQJDQ� +DUJD� 0RELO� %HNDV� 0HQJJXQDNDQ� 0HWRGH�

)X]]\� ,QIHUHQFH� 6\VWHP� �)LV�� 0DPGDQL� 'DQ� 7VXNDPRWR��

-XUQDO�5LVHW�GDQ�$SOLNDVL�0DWHPDWLND�9RO�����1R������������H�,661�

����������85/��MRXUQDO�XQHVD�DF�LG�LQGH[�SKS�MUDP�������� 

 

 

  



�� 

 

7(17$1*�3(18/,6 

 

/HQL�6XVDQWL��6�.RP��0�.RP�� 

/DKLU�GL�3DWL�-DZD�7HQJDK�SDGD�WDQJJDO����0HL�

����� PHUXSDNDQ� GRVHQ� WHWDS� GL� 8QLYHUVLWDV�

3DPXODQJ�� 7HODK� PHQDPDWNDQ� 6�� GL�

8QLYHUVLWDV�3DPXODQJ�GDQ�/XOXV�6��GL�670,.�

(5(6+$� SDGD� WDKXQ� ������ 0HPSXQ\DL�

SHQJDODPDQ�GL�ELGDQJ�LQGXVWUL�GLPDQD�SHUQDK�

PHQMDEDW� VHEDJDL� 6XSHUYLVRU� $GPLQ� GL� 37� 3HQGHNDU� %RGRK� GDUL�

WDKXQ�����������GDQ�PHQMDGL�VHRUDQJ�PDQDJHU�GL�'·&RVW�6HDIRRG�

5HVWRUDQ�SDGD� �����������%LGDQJ� NHLOPXDQ�\DQJ�GLPLQDWL� DGDODK�

SHQJRODKDQ�GDWD�GDQ�DQJND� 

 

 

'UV��$IUL]DO�=HLQ�0�.RP�/DKLU�GL�-DNDUWD����

-XOL� ����� PHUXSDNDQ� GRVHQ� WHWDS� GL�

8QLYHUVLWDV�3DPXODQJ��7HODK�PHQDPDWNDQ�6��

GL� 8QLYHUVLWDV� 3DGMDGMDUDQ� GDQ� /XOXV� 6�� GL�

670,.� (5(6+$� SDGD� WDKXQ� ����� GHQJDQ�

SUHGLNDW� &XPODXGH�� %HUSHQJDODPDQ� VHEDJDL�

SURJUDPPHU� GLEHUEDJDL� SURMHFW� GDQ�

PHPEDQJXQ� $SOLNDVL� .RPSXWHU� VHODPD� ���

WDKXQ�EHNHUMD�GL�.RQVXOWDQ�.RPSXWHU��0HPLOLNL� VHUWLILNDVL�GDODP�

ELGDQJ�3HPRJUDPDQ�GDQ�6LVWHP�$QDOLV� 
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