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����/DWDU�%HODNDQJ 0DVDODK
3HQ\HEDUDQ� SHQ\DNLW� PHUXSDNDQ� SHUVRDODQ� \DQJ� VDQJDW� SHQWLQJ� GDQ� KDUXV�

PHQGDSDWNDQ�SHUKDWLDQ�ROHK�PDV\DUDNDW�XPXP��WHUXWDPD�SHQ\DNLW�\DQJ�FHSDW�PHQXODU�

GDQ�PHQJLQIHNVL�EDQ\DN�RUDQJ��3HQ\DNLW�\DQJ�PHQXODU�GDQ�PHQ\HEDU�GHQJDQ�FHSDW��

PHQJLQIHNVL�LQGLYLGX�GDODP�MXPODK�EHVDU�GLVXDWX�WHPSDW�GLVHEXW�HSLGHPL>��@��(SLGHPL�

PHUXSDNDQ�VDODK�VDWX�SHQ\HEDE�XWDPD�NHPDWLDQ��NHPLVNLQDQ��GDQ�NHVHQJVDUDDQ�\DQJ�

WHUMDGL� GL� PDV\DUDNDW�� WLGDN� KDQ\D� LWX� HSLGHPL� MXJD� ELVD� PHQJDQFDP� VXDWX�

SHUHNRQRPLDQ�QHJDUD>��@��

.DUHQD�KDO�WHUVHEXW��SHUOX�GLDGDNDQQ\D�PRQLWRULQJ XQWXN�PHPSHODMDUL�SHQ\HEDUDQ�

SHQ\DNLW� GHQJDQ� WXMXDQ� XQWXN�PHQJHWDKX� SROD� DWDX� IDNWRU� SHQ\HEDUDQQ\D� VHKLQJJD�

PHPXQJNLQNDQ�XQWXN�PHQJHQGDOLNDQ� DWDX�PHQFHJDK�SHQ\HEDUDQ� SHQ\DNLW� WHUVHEXW��

3HPRGHODQ� HSLGHPL� GLKDUDSNDQ� GDSDW�PHPEDQWX� GDODP�PHQJHQGDOLNDQ� SHQ\HEDUDQ�

SHQ\DNLW� VHKLQJJD� GDSDW� GLJXQDNDQ� XQWXN�PHODNXNDQ� SHQFHJDKDQ� VHSHUWL� YDNVLQDVL��

SHQ\XOXKDQ��GDQ�VHEDJDLQ\D�

3HPRGHODQ� HSLGHPL� WHODK� EDQ\DN� GLNHPEDQJNDQ� ROHK� SHQHOLWL�� LOPXDQ�� GDQ�

PDKDVLVZD��VDODK�VDWXQ\D�DGDODK�SHPRGHODQ�HSHGHPL�,QIOXHQ]D��%HEHUDSD�SHQHOLWLDQ�

WHQWDQJ�SHPRGHODQ�HSLGHPL�,QIOXHQ]D WHODK�GLODNXNDQ�GLDQWDUDQ\D�$UGLDQ��GNN���������

PHPEXDW�PRGHO�6,536 SHQ\DNLW�,QIOXHQ]D�GHQJDQ�YDNVLQDVL�SDGD�SRSXODVL�NRQVWDQ>�@��

0�.KDULV�GDQ�$1�&DK\RQR��������PHPEXDW�SHPRGHODQ�PDWHPDWLNDQ�SDGD�HSLGHPL�

,QIOXHQ]D GHQJDQ�VWUDWHJL YDNVLQDVL>��@��GDQ�5LWR�*RHMDQWRUR� �������PHPEXDW�PRGHO�

PDWHPDWLND�,QIOXHQ]D>��@� %HUGDVDUNDQ�PRGHO�\DQJ�VXGDK�GLNHPEDQJNDQ�VHEHOXPQ\D��

VHEDJLDQ�EHVDU�PRGHO�GLNHPEDQJNDQ�GHQJDQ�PRGHO�SHQ\DNLW�HSLGHPLF�WUDGLVLRQDO�\DQJ�

EHUEDVLV� 6,5�PRGHO� GDQ� YDULDVLQ\D� VHSHUWL� 6,�� 6,5�� 6,6�� 6,(5�� GDQ� VHEDJDLQ\D>��@��

.HOHPDKDQ�PRGHO� WUDGLVRQDO�DGDODK�PHQJDQJJDS�EDKZD�VHPXD�DQJJRWD�LGHQWLN�VDWX�

VDPD� ODLQ�� VHUWD� WLGDN� ELVD� PHQVLPXODVLNDQ� SHULODNX� PDQXVLD� GDQ� NDUDNWHULVWLN�

SHQ\HEDUDQ� HSLGHPL>��@�� $JHQW� %DVHG�0RGHOOLQJ �$%0�� GLUDQFDQJ� XQWXN�PHUHNDP�

SHULODNX�PDVLQJ�±PDVLQJ�LQGLYLGX��DJHQ���VHEDJDL�KDVLOQ\D�VLPXODVL�HSLGHPLV�EHUEDVLV�
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DJHQ�OHELK�EDLN�GLJXQDNDQ�GDUL�SDGD�PRGHO�WUDGLVLRQDO�XQWXN�PHPRGHONDQ�SHQ\HEDUDQ�

YLUXV�GLNDUHQDNDQ�$%0�GDSDW�PHPRGHONDQ�SHULODNX�GDQ�LQWHUDNVL�VHFDUD�WHUSLVDK>��@�

'DODP� SHQHOLWLDQ� LQL�� SHQXOLV� PHQJJXQDNDQ� SHPRGHODQ� EHUEDVLV� DJHQ� XQWXN�

PHPRGHONDQ�SHQ\HEDUDQ� SHQ\DNLW� ,QIOXHQ]D \DQJ�GLLPSOHPHQWDVLNDQ�PHQJJXQDNDQ�

1HW/RJR>�@�� NHPXGLDQ� PHQVLPXODVLNDQ� SHUNHPEDQJDQ� GDQ� SHQ\HEDUDQ� SHQ\DNLW�

,QIOXHQ]D EHUGDVDUNDQ� SHULODNX� DJHQ� GLGDODP� VDWX� ZLOD\DK�� $QDOLVLV� ODOX� GLODNXNDQ�

XQWXN�PHQJHWDKXL�SROD�SHQ\HEDUDQ�SHQ\DNLW�,QIOXHQ]D GDQ�3QHXPRQLD�

����5XPXVDQ�0DVDODK
3HUPDVDODKDQ� \DQJ� PHQMDGL� REMHN� GDODP� SHQHOLWLDQ� LQL� DGDODK� EDJDLPDQD�

PHQJHPEDQJNDQ�SHPRGHODQ�EHUEDVLV�DJHQ�GDODP�SHQ\HEDUDQ�SHQ\DNLW�,QIOXHQ]D GDQ�

3QHXPRQLD��$GDSXQ�PDVDODK�\DQJ�DNDQ�GLEDKDV�DGDODK��

�� %DJDLPDQD�PHQJHPEDQJNDQ�PRGHO�EHUEDVLV�VLVWHP�DJHQ�SHQ\HEDUDQ�SHQ\DNLW�

,QIOXHQ]D GDQ�3QHXPRQLD"

�� %DJDLPDQD�PHQVLPXODVLNDQ SHQ\HEDUDQ YLUXV ,QIOXHQ]D GDQ�SHQJDUXK�YDNVLQ�

WHUKDGDS�SHQ\HEDUDQQ\D EHUEDVLV�VLVWHP�DJHQ�SDGD�IUDPHZRUN 1HW/RJR"

�� %DJDLPDQD�PHQJHYDOXDVL� KDVLO� NHUMD�PRGHO� \DQJ� VXGDK�GLNHPEDQJNDQ�SDGD�

SHQ\HEDUDQ�GLQDPLV�,QIOXHQ]D GDQ�3QHXPRQLD"

����7XMXDQ�3HQHOLWLDQ
7XMXDQ�SHQHOLWLDQ�VLPXODVL�SHQ\HEDUDQ�SHQ\DNLW�,QIOXHQ]D GDQ�3QHXPRQLD EHUEDVLV�

DJHQ�DGDODK�VHEDJDL�EHULNXW�LQL�

�� 0HQJHPEDQJNDQ�PRGHO�SHQ\HEDUDQ�SHQ\DNLW ,QIOXHQ]D�GDQ�3QHXPRQLD�\DQJ�

GLVHEDENDQ�ROHK�YLUXV� 51$�GDUL�IDPLOL�2UWKRP\[RYLULGDH��YLUXV�LQIOXHQ]D��

�� 0HQVLPXODVLNDQ SHQ\HEDUDQ� YLUXV� ,QIOXHQ]D GDQ� SHQJDUXK� YDNVLQ� WHUKDGDS�

SHQ\HEDUDQQ\D�EHUEDVLV�VLVWHP�DJHQ�SDGD�IUDPHZRUN 1HW/RJR�

�� 0HQJHYDOXDVL�KDVLO�NLQHUMD�PRGHO�\DQJ�VXGDK�GLNHPEDQJNDQ�SDGD�SHQ\HEDUDQ�

GLQDPLV�,QIOXHQ]D GDQ�3QHXPRQLD�
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����%DWDVDQ�0DVDODK
3HQXOLV�PHPEXDW�EHEHUDSD�EDWDVDQ�PDVDODK�DJDU�GDODP�SHPEDKDVDQ�QDQWLQ\D�OHELK�

WHUDUDK�GDQ�VHVXDL�GHQJDQ� WXMXDQ�\DQJ�DNDQ�GLFDSDL��DGDSXQ�EDWDVDQ�PDVDODK�GDODP�

SHQHOLWLDQ�LQL�DGDODK�VHEDJDL�EHULNXW��

�� $UHD�OLQJNXS�VLPXODVL�GL�.RWD %DQGXQJ

�� 0RGHO�\DQJ�GLJXQDNDQ�GDODP�SHQHOLWLDQ�DGDODK�PRGHO�EHUEDVLV�DJHQ

�� 6WDWXV�NHVHKDWDQ�DJHQ�PHQJLNXWL�PRGHO�6,5��6XVSHFWLEOH��,QIHFWHG��5HFRYHUHG�

����6LVWHPDWLND�3HQXOLVDQ
8QWXN�PHPDKDPL�OHELK�MHODV�LVL�EXNX�7XJDV�$NKLU LQL��SHQXOLV�PHQJNHORPSRNNDQ�

PDWHUL�\DQJ�GLEDKDV�PHQMDGL�EHEHUDSD�VXE�EDE�GHQJDQ�VLVWHPDWLND�SHQXOLVDQ�VHEDJDL�

EHULNXW

%$%�,�3(1'$+8/8$1
%HULVL� WHQWDQJ� ODWDU� EHODNDQJ�PDVDODK�� UXPXVDQ�PDVDODK�� WXMXDQ SHQHOLWLDQ�� EDWDVDQ�
PDVDODK��GDQ�VLVWHPDWLND�SHQXOLVDQ

%$%�,,�/$1'$6$1�7(25,
%DE� LQL� EHULVLNDQ� ODQGDVDQ� ± ODQGDVDQ� WHRUL� \DQJ� GLJXQDNDQ� GDODP� SHQ\XVXQDQ�
SHQHOLWLDQ�LQL�VHSHUWL�SHQJHUWLDQ�GDQ�GHILQLVL�\DQJ�GLDPELO�GDUL�EHEHUDSD�NXWLSDQ�EXNX�
VHUWD� EHEHUDSD� OLWHUDWXUH� UHYLHZ� VHSHUWL� MXUQDO� LOPLDK� \DQJ� EHUKXEXQJDQ� GHQJDDQ�
SHQHOLWLDQ�

%$% ,,, 5$1&$1*$1�6,67(0
%DE� LQL� EHULVLNDQ� DQDOLVD� GDQ� SHUDQFDQJDQ� PRGHO \DQJ� DNDQ� GLEDQJXQ�� EDE� LQL�
PHQMHODVNDQ�WHQWDQJ�JDPEDUDQ�NHVXOXUXKDQ�PRGHO GDQ�FDUD�NHUMD�V\VWHP�WHUVHEXW

%$%�,9�3(1*8-,$1�'$1�$1$/,6,6
%DE�LQL�EHULVL� WHQWDQJ SURVHV�SHQHUDSDQ�PRGHO \DQJ�VXGDK�GLEDQJXQ�VHUWD�VHNHQDULR�
SHQJXMLDQ�\DQJ�DNDQ�GLODNXNDQ�XQWXN�PHQJXML�PRGHO WHUVHEXW

%$%�9�.(6,038/$1�'$1�6$5$1
%DE�LQL�EHULVLNDQ�NHVLPSXODQ�\DQJ�GLGDSDWNDQ�GDUL�EDE�± EDE�VHEHOXPQ\D�VHUWD�KDVLO�
$QDOLVD� GDQ� SHQJXMLDQ� \DQJ WHODK� GLODNXNDQ�� EDE� LQL� MXJD� EHULVLNDQ� VDUDQ� XQWXN�
SHQHOLWLDQ�NHGHSDQQ\D�


