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3UD\HNWL
).,3�8QLYHUVLWDV�7HUEXND��HPDLO��SUD\HNWL#PDLO�XW�DF�LG
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GLEHULNDQ� WUHDWPHQW� GHQJDQ�PHQHUDSNDQ�PRGHO� SHPEHODMDUDQ� 3%,� VHGDQJNDQ� XQWXN� NHODV� ;,� ,3$�

GLODNXNDQ� SHPEHODMDUDQ� NODVLNDO� VHSHUWL� ELDVD�� +DVLO� SHQHUDSDQ�PRGHO� SHPEHODMDUDQ� 3%,� WUHDWPHQW
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QLODL�UDWD�UDWD�WHUHQGDK������GDQ�WHUWLQJJL������3DGD�WUHDWPHQW�NHWLJD�KDVLO�SUHWHV�GLSHUROHK�QLODL�UDWD�

UDWD�VLVZD�NHODV�;,�,3$��WHUHQGDK�������GDQ�WHUWLQJJL�������1LODL�UDWD�UDWD�SRVWHV�WHUHQGDK�\DQJ�GLSHUROHK

VLVZD���DGDODK������GDQ�WHUWLQJJL�������8QWXN�NHODV�;,�,3$���QLODL�UDWD�UDWD�VLVZD�SDGD�SUHWHV�WHUHQGDK

�����GDQ�WHUWLQJJL�����VHGDQJNDQ�QLODL�SRVWHV�UDWD�UDWD�WHUHQGDK������GDQ�WHUWLQJJL�������3DGD�DNKLUQ\D�

JXUX�GDSDW��PHUDQFDQJ�PRGHO�SHPEHODMDUDQ�3%,�GHQJDQ�EDLN�GDQ�GDSDW�PHPRWLYDVL�VLVZD�WHUOLEDW�DNWLI

SDGD� NHJLDWDQ� SHPHFDKDQ�PDVDODK�� �PHQGHILQLVLNDQ� GDQ�PHQJRUJDQLVDVLNDQ� WXJDV� EHODMDU� VHUWD

PHQHQWXNDQ�ODQJNDK�ODQJNDK�PHPHFDKNDQ�PDVDODK�

.DWD�NXQFL��SUREOHP�EDVHG�LQVWUXFWLRQ��NHUMD�NHORPSRN�GDQ��OHPEDU�NHUMD�VLVZD

$EVWUDFW��7KLV�UHVHDUFK�ZDV�FRQGXFWHG�WR�SURYH�WKH�3%,�PRGHO�FDQ�LPSURYH�OHDUQLQJ�RXWFRPHV��DFWLYLWLHV

DQG�UHVSRQVHV�RI�VWXGHQWV�LQ�OHDUQLQJ��7KH�PRGHO�LV�DSSOLHG�WR�WZR�FODVVHV�;,�RI�+LJK�VFKRRO�LQ�6RXWK
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3%,� OHDUQLQJ�PRGHO��ZKLOH� � IRU�FODVV�;,� �,3$��SHUIRUPHG�DV�FRQYHQWLRQDO�FODVVLFDO� OHDUQLQJ��$IWHU� WKH

DSSOLFDWLRQ�RI�OHDUQLQJ�PRGHOV�REWDLQHG�3%,¶V�ILUVW�WUHDWPHQW�RI�&ODVV�;,�RI�,3$��DYHUDJH�YDOXH�IRU�WKH

ORZHVW�SUHWHV�LV������ZKLOH�WKH�DYHUDJH�YDOXH�LV�WKH�KLJKHVW�������0HDQZKLOH��IRU�FODVV�;,�RI�,3$����YDOXH

RI�WKH�ORZHVW�DYHUDJH�LV������DQG�WKH�KLJKHVW�LV�������3RVWWHV�IRU�ILUVW�FODVV�DYHUDJH�VFRUH�LV������DQG�WKH

ORZHVW�WKH�KLJKHVW�LV�������ZKHUHDV�IRU�FODVV�;,�SRVWWHV�YDOXH�,3$��ORZHVW�DYHUDJH�LV������DQG�WKH�KLJKHVW

YDOXH�RI�������,Q�WKH�VHFRQG�WUHDWPHQW�DYDLODEOH��,3$���FODVV�;,��WKH�DYHUDJH�YDOXH�RI�WKH�ORZHVW�VWXGHQW

VFRUH�LV������DQG�WKH�KLJKHVW�DYHUDJH�LV�������ZKLOH�IRU�FODVV�;,�,3$��DYHUDJH�YDOXH�LV�������WKH�ORZHVW

DQG�WKH�KLJKHVW�LV������,Q�WKH�WKLUG�WUHDWPHQW�UHVXOWV�REWDLQHG�SUHWHV�DYHUDJH�JUDGH�;,�RI�,3$��ORZHVW�DQG

WKH�KLJKHVW������IRU�������DQG�WKH�DYHUDJH�YDOXH�SRVWWHV�VWXGHQWV�REWDLQHG�WKH�ORZHVW�,3$��LV������DQG

WKH�KLJKHVW�������)RU�FODVV�;,�,3$��DYHUDJH�VFRUH�RI�VWXGHQWV�LQ�WKH�ORZHVW�SUHWHV�LV������DQG�WKH�KLJKHVW

LV�������:KLOH�WKH�YDOXH�SRVWWHV�ORZHVW�DYHUDJH�LV������DQG�WKH�KLJKHVW�LV�������$W�ILUVW�WHDFKHUV�ZHUH�QRW

XVHG�EXW�WKH�LPSOHPHQWDWLRQ�RI�WKH�WKLUG�WUHDWPHQW�WHDFKHUV�KDYH�PDVWHUHG�WKH�OHDUQLQJ�PRGHO�3%,�ZHOO�

7HDFKHUV�KDYH�EHHQ�DEOH�WR�GHVLJQ�D�PRGHO�RI�WKH�3%,�ZLWK�D�JRRG�OHDUQLQJ��WHDFKHUV�KDYH�EHHQ�DEOH�WR

PRWLYDWH�VWXGHQWV�DFWLYHO\�LQYROYHG�LQ�SUREOHP�VROYLQJ�DFWLYLWLHV��GHILQH�DQG�RUJDQL]H�OHDUQLQJ�WDVNV�DQG

GHWHUPLQH�WKH�VWHSV�WR�VROYH�WKH�SUREOHP��7HDFKHUV�PRWLYDWH�VWXGHQWV�WR�GR�UHIOHFWLRQ��DQG�KDYH�EHHQ

DEOH�WR�HYDOXDWH�WKH�SURFHVV�RI�LQYHVWLJDWLRQV�FRQGXFWHG�VR�WKDW�VWXGHQWV�FDQ�XQGHUVWDQG�WKHLU��ZHDNQHVVHV

DQG�VKRUWFRPLQJV�RI�WKH�UHIOHFWLRQ�GRQH�

.H\ZRUGV��3UREOHP�%DVHG�,QVWUXFWLRQ��ZRUNLQJ�JURXSV��6WXGHQW�:RUNVKHHW
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-XUQDO�3HQGLGLNDQ� GDQ� .HEXGD\DDQ�� 9RO�� ����1RPRU���� -DQXDUL� ����

3HQGDKXOXDQ

+DVLO� EHODMDU� VLVZD� SDGD�PDWD� SHODMDUDQ� ILVLND

PDVLK� EHOXP� VHVXDL� KDUDSDQ�� 5HQGDKQ\D� KDVLO

EHODMDU� VLVZD� LQL� WLGDN� WHUOHSDV� GDUL� SURVHV

SHPEHODMDUDQ� \DQJ� GLODNVDQDNDQ� ROHK� JXUX� GL

NHODV�� *XUX� DGDODK� RUDQJ� \DQJ� PHPHJDQJ

SHUDQDQ� SHQWLQJ� GDODP� SHPEHQWXNDQ� VXPEHU

GD\D� PDQXVLD� \DQJ� EHUNXDOLWDV�� 'DODP

SHPEHODMDUDQ� ILVLND� JXUX� GDSDW� PHQHUDSNDQ

EHUEDJDL� PDFDP� VWUDWHJL� SHPEHODMDUDQ� GDQ

EHUEDJDL� YDULDVL� PHWRGH�� QDPXQ� KDVLO� EHODMDU

VLVZD� EHOXPODK� RSWLPDO�� +DVLO� REVHUYDVL� DZDO

PHQXQMXNNDQ� EDKZD� VWUDWHJL� GDQ� PHWRGH

SHPEHODMDUDQ� \DQJ� GLWHUDSNDQ� JXUX� NXUDQJ

PHPSHUKDWLNDQ� SURVHV� SHPEHQWXNDQ� SHQJH�

WDKXDQ� VHKLQJJD� SHPEHODMDUDQ� NXUDQJ� EHUPDNQD

EDJL� VLVZD�� 6HODLQ� LWX�� LQWHUDNVL� GDQ� NRPXQLNDVL

DQWDUD� JXUX� GDQ� VLVZD� PDXSXQ� DQWDU� VLVZD

NXUDQJ� EHUMDODQ� GHQJDQ� EDLN�� 6DODK� VDWX� XSD\D

XQWXN�PHQJDWDVL� SHUPDVDODKDQ� WHUVHEXW��PRGHO

SHPEHODMDUDQ�3UREOHP�%DVHG� ,QVWUXFWLRQDO� �3%,�

PHQMDGL� DOWHUQDWLI� PRGHO� SHPEHODMDUDQ� \DQJ

GDSDW�GLWHUDSNDQ�JXUX�GDODP�SHPEHODMDUDQ�ILVLND

GL� NHODV� \DQJ� GDSDW�PHQLQJNDWNDQ� KDVLO� EHODMDU�

DNWLYLWDV� GDQ� UHVSRQ� VLVZD� GDODP� SHPEHODMDUDQ�

'DODP�PHQMHODVNDQ� NRQVHS�NRQVHS� ILVLND

JXUX� PDVLK�PHQHUDSNDQ�PHWRGH� FHUDPDK� GDQ

SHPEHULDQ� WXJDV� VDMD�� 6LVZD� WLGDN� SHUQDK

GLSHUNHQDONDQ� GHQJDQ�NHUMD� GL� ODERUDWRULXP�DWDX

SUDNWLNXP� ILVLND�� 6LVZD� WLGDN� GLODWLK� XQWXN

PHPEXNWLNDQ� VXDWX� WHRUL� DWDX� NRQVHS� ILVLND�

GHPLNLDQ�MXJD�VLVZD�WLGDN�SHUQDK�PHQJDODPL�NHUMD

LOPLDK�VHSHUWL�SDUD�DKOL�ILVLND�PHODNXNDQQ\D�XQWXN

PHQHPXNDQ� WHRUL� DWDXSXQ� PHPEXNWLNDQ

NHEHQDUDQ� VXDWX� WHRUL�� 3HPEHODMDUDQ� PDVLK

GLGRPLQDVL� ROHK� NHJLDWDQ� JXUX� VDMD�� VLVZD

EHUVLNDS�SDVLI�� � � KDQ\D�GLDP�VDMD�PHQGHQJDUNDQ

SHQMHODVDQ� JXUX�

7HRUL� EHODMDU� \DQJ� SDOLQJ�PHQGDVDUL�PRGHO

SHPEHODMDUDQ�3%,� DGDODK� WHRUL� EHODMDU�SHQHPXDQ

�GLVFRYHU\� OHDUQLQJ�� PHUXSDNDQ� WHRUL� EHODMDU

SHQHPXDQ� VHVXDL� GHQJDQ� SHPEHQWXNDQ

SHQJHWDKXDQ� VHFDUD� DNWLI� ROHK� PDQXVLD�� GDQ

GHQJDQ�VHQGLULQ\D�PHPEHULNDQ�KDVLO� \DQJ�SDOLQJ

EDLN��%HUXVDKD�VHQGLUL�XQWXN�PHQFDUL�SHPHFDKDQ

PDVDODK� VHUWD� SHQJHWDKXDQ� \DQJ�PHQ\HUWDLQ\D

VHKLQJJD�PHQJKDVLONDQ�SHQJHWDKXDQ�\DQJ�EHQDU�

EHQDU� EHUPDNQD�� 3HUVHSVL� VHVHRUDQJ� WHQWDQJ

VXDWX� SHULVWLZD� PHUXSDNDQ� VXDWX� SURVHV

NRQVWUXNWLI�� -DGL� VHVHRUDQJ� WLGDN� GLDQJJDS

VHEDJDL� RUJDQLVPH� \DQJ� SDVLI� WHWDSL� VHVHRUDQJ

\DQJ�PHPLOLK�LQIRUPDVL�VHFDUD�DNWLI��3HQJHWDKXDQ

\DQJ�GLSHUROHK�PHODOXL�EHODMDU�SHQHPXDQ�PHPLOLNL

EHEHUDSD� NHEDLNDQ� \DLWX� SHQJHWDKXDQ� \DQJ

GLSHUROHK� OHELK� EHUWDKDQ� ODPD�� PHPLOLNL� HIHN

WUDQVIHU�\DQJ�OHELK�EDLN��PHQLQJNDWNDQ�SHQDODUDQ

VLVZD� GDQ� NHPDPSXDQ� EHUSLNLU� EHEDV�

0RGHO� SHPEHODMDUDQ� 3%,� GLKDUDSNDQ� GDSDW

PHQMDGL�PRGHO� DOWHUQDWLI� \DQJ� GLJXQDNDQ� JXUX

GDODP� PHQJDMDU� ILVLND� GL� NHODV�� 3DGD� SH�

ODNVDQDDQQ\D�� VLVZD� GLPLQWD�PHPEHQWXN� GDODP

NHORPSRN�NHORPSRN� NHFLO� GDQ� GLEHUL� WXJDV� XQWXN

PHPEDKDV� WRSLN� ILVLND� GDQ� PHODNXNDQ� NHUMD

NHORPSRN�XQWXN�PHODNVDQDNDQ�SHUFREDDQ��'DODP

SHQJDWXUDQ� NHORPSRN� EHODMDU� GLXSD\DNDQ� VHPXD

VLVZD� GDSDW� WHUOLEDW� DNWLI� SDGD� NHJLDWDQ

SHQ\HOHVDLDQ�PDVDODK� VHKLQJJD� GDSDW�PHQFDSDL

KDVLO�\DQJ�RSWLPDO��'HQJDQ�GHPLNLDQ�NHWHUEDWDVDQ

PRGHO� SHPEHODMDUDQ� 3%,� GDSDW� GLDWDVL�

3HQHOLWLDQ� LQL� GLPDNVXGNDQ� XQWXN�PHQJHP�

EDQJNDQ�PRGHO� 3%,� JXQD�PHQLQJNDWNDQ� KDVLO

EHODMDU� VLVZD� GDODP� SHODMDUDQ� ILVLND�� 'DODP

SHQHOLWLDQ� LQL� SHQJHPEDQJDQ� SHUDQJNDW

SHPEHODMDUDQ�GLPXODL�SDGD�WDKDS�SHQJHPEDQJDQ

VDPSDL� GHQJDQ� WDKDS� XML� FRED�� $SDELOD

PHPXQJNLQNDQ��SHUDQJNDW�\DQJ�GLJXQDNDQ�GDSDW

GLVHEDUNDQ� NH� VHNRODK�VHNRODK� \DQJ� ODLQ� DUWLQ\D

SHUDQJNDW� WHUVHEXW� GLJXQDNDQ� SDGD� VHNRODK� XML

FRED�

%HUGDVDUNDQ� ODWDU� EHODNDQJ� \DQJ� WHODK

GLXUDLNDQ� VHEHOXPQ\D�� PDND� \DQJ� PHQMDGL

SHUXPXVDQ�PDVDODK� DGDODK� GHQJDQ� PHQJHP�

EDQJNDQ� PRGHO� SHPEHODMDUDQ� 3%,� GLKDUDSNDQ

SHPEHODMDUDQ� ILVLND�PHQMDGL� HIHNWLI� GDQ� GDSDW

PHQLQJNDWNDQ�KDVLO�EHODMDU� VLVZD��$GDSXQ� WXMXDQ

SHQHOLWLDQ� DGDODK� VHEDJDL� EHULNXW�� ���0HUDQFDQJ

PRGHO�SHPEHODMDUDQ�3UREOHP�%DVHG�,QVWUXFWLRQ����

0HQJHPEDQJNDQ�PRGHO� SHPEHODMDUDQ� 3%,� XQWXN

PDWD� SHODMDUDQ� )LVLND�� ���PHQHUDSNDQ�PRGHO

SHPEHODMDUDQ� 3UREOHP� %DVHG� ,QVWUXFWLRQ� XQWXN

PDWD�SHODMDUDQ�ILVLND�GL�NHODV�;,��3HQHUDSDQ�PRGHO

SHPEHODMDUDQ�3UREOHP� %DVHG� ,QVWUXFWLRQ� GDODP

SHODMDUDQ� ILVLND� VHEDJDL�PDVXNDQ� \DQJ� EHUKDUJD

EDJL�JXUX�ILVLND�GDQ�VHEDJDL�PRGHO�DOWHUQDWLI�GDODP

PHQJDMDUNDQ� ILVLND� GL� 60$� VHUWD� PHPEHUL

SHQJDODPDQ�EDUX� EDJL� JXUX�PDXSXQ� VLVZD�
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.DMLDQ�/LWHUDWXU

*XUX� VHEDJDL� DJHQ� SHPEHODMDUDQ� KDUXVODK

PHPLOLNL� EHUEDJDL� NRPSHWHQVL�� .RPSWHQVL

PHUXSDNDQ� NHEXODWDQ� SHQJXDVDDQ� SHQJHWDKXDQ�

NHWHUDPSLODQ��GDQ�VLNDS�\DQJ�GLWDPSLONDQ�PHODOXL

XQMXN�NHUMD��.HSPHQGLNQDV�1R������8������3DVDO

��PHQ\HEXWNDQ� NRPSHWHQVL� VHEDJDL� VHSHUDQJNDW

WLQGDNDQ�FHUGDV�GDQ�SHQXK�WDQJJXQJ�MDZDE�\DQJ

GLPLOLNL�VHVHRUDQJ�VHEDJDL�V\DUDW�XQWXN�GLDQJJDS

PDPSX� ROHK�PDV\DUDNDW� GDODP�PHODNVDQDNDQ

WXJDV�WXJDV� VHVXDL� GHQJDQ� SHNHUMDDQ� WHUWHQWX�

.RPSHWHQVL� JXUX� GDSDW� GLPDNQDL� VHEDJDL

NHEXODWDQ� SHQJHWDKXDQ�� NHWHUDPSLODQ� GDQ� VLNDS

\DQJ� WHUZXMXG� WLQGDNDQ� FHUGDV� GDQ� SHQXK

WDQJJXQJ� MDZDE� GDODP� PHODNVDQDNDQ� WXJDV

VHEDJDL� DJHQ� SHPEHODMDUDQ�� 8QGDQJ�XQGDQJ

*XUX� GDQ� 'RVHQ� WHUFDNXS� SDGD� XQGDQJ�XQGDQJ

1R����WDKXQ�������PHQ\DWDNDQ�NRPSHWHQVL�JXUX

PHOLSXWL� NRPSHWHQVL� NHSULEDGLDQ�� SHGDJRJLN�

SURIHVLRQDO� GDQ� VRVLDO��'DUL� NHHPSDW� NRPSHWHQVL

GL�DWDV��NRPSHWHQVL�SHGDJRJLN�PHUXSDNDQ�NDMLDQ

GDODP� SHQHOLWLDQ� LQL�� .RPSHWHQVL� SHGDJRJLN

PHOLSXWL� SHPDKDPDQ� WHUKDGDS� VLVZD�� SHUHQ�

FDQDDQ� GDQ� SHODNVDQDDQ� SHPEHODMDUDQ�� HYDOXDVL

KDVLO� EHODMDU�� GDQ� SHQJHPEDQJDQ� SHVHUWD� GLGLN

XQWXN�PHQJDNWXDOLVDVLNDQ� EHUEDJDL� SRWHQVL� \DQJ

GLPLOLNLQ\D�� 6HFDUD� ULQFL� VHWLDS� VXENRPSHWHQVL

GDSDW� GLMDEDUNDQ� PHQMDGL� LQGLNDWRU� HVHQVLDO

VHEDJDL� EHULNXW�� ��� 6XENRPSHWHQVL�PHPDKDPL

SHVHUWD�GLGLN�VHFDUD�PHQGDODP�PHPLOLNL�LQGLNDWRU

HVVHQVLDO��PHPDKDPL� SHVHUWD� GLGLN� GHQJDQ�PH�

PDQIDDWNDQ� SULQVLS�SULQVLS� NHSULEDGLDQ� GDQ

PHQJLGHQWLILNDVL� EHNDO� DMDU� DZDO� � SHVHUWD� GLGLN�

���0HUDQFDQJ�SHPEHODMDUDQ��WHUPDVXN�PHPDKDPL

ODQGDVDQ� SHQGLGLNDQ� XQWXN� NHSHQWLQJDQ

SHPEHODMDUDQ�� 6XENRPSHWHQVL� LQL� PHPLOLNL

LQGLNDWRU� HVHQVLDO�� PHPDKDPL� ODQGDVDQ� NH�

SHQGLGLNDQ�� PHQHUDSNDQ� WHRUL� EHODMDU� GDQ

SHPEHODMDUDQ��PHQHQWXNDQ�VWUDWHJL�SHPEHODMDUDQ

EHUGDVDUNDQ� ND�UDNWHULVW LN� SHVHUWD� GLGLN�

NRPSHWHQVL� \DQJ� LQJLQ� GLFDSDL��PDWHUL� DMDU� GDQ

PHQ\XVXQ� UDQFDQJDQ� SHPEHODMDUDQ� EHUGDVDUNDQ

VWUHWHJL� \DQJ� GLSLOLK�� ��� 6XENRPSHWHQVL� PH�

ODNVDQDNDQ� SHPEHODMDUDQ� PHPLOLNL� LQGLNDWRU

HVHQVLDO��PHQDWD� ODWDU� �VHWWLQJ�� SHPEHODMDUDQ�

GDQ�PHODNVDQDNDQ� SHPEHODMDUDQ� \DQJ� NRQGXVLI�

��� 6XENRPSHWHQVL�PHUDQFDQJ� GDQ�PHODNVDQDNDQ

HYDOXDVL�SHPEHODMDUDQ�PHPLOLNL�LQGLNDWRU�HVHQVLDO�

PHUDQFDQJ� GDQ� PHODNVDQDNDQ� HYDOXDVL

�DVVHVVPHQW�� SURVHV� GDQ� KDVLO� EHODMDU� VHFDUD

EHUNHVLQDPEXQJDQ� GHQJDQ� EHUEDJDL� PHWRG�

PHQJDQDOLVLV� KDVLO� HYDOXDVL� SURVHV� GDQ� KDVLO

EHODMDU� XQWXN� PHQHQWXNDQ� WLQJNDW� NHWXQWDVDQ

EHODMDU� �PDVWHU\� OHDUQLQJ��� GDQ�PHPDQIDDWNDQ

KDVLO� SHQLODLDQ� SHPEHODMDUDQ� XQWXN� SHUEDLNDQ

NXDOLWDV�SURJUDP�SHPEHODMDUDQ�VHFDUD�XPXP����

6XENRPSHWHQVL� PHQJHPEDQJNDQ� SHVHUWD� GLGLN

XQWXN�PHQJDNWXDOLVDVLNDQ� EHUEDJDL� SRWHQVLQ\D�

PHPLOLNL�LQGLNDWRU�HVHQVLDO���PHPIDVLOWDVL�SHVHUWD

GLGLN� XQWXN� SHQJHPEDQJDQ� EHUEDJDL� SRWHQVL

DNDGHPLN���GDQ�PHPIDVLOLWDVL�SHVHUWD�GLGLN�XQWXN

PHQJHPEDQJNDQ�EHUEDJDL� SRWHQVL� QRQDNDGHPLN�

3UREOHP�%DVHG�,QVWUXFWLRQ��3%,�

0HUXMXN� NHSDGD� SHQHOLWLDQ� \DQJ� GLODNXNDQ� ROHK

1XUKD\DWL� GDODP� VNULSVL� RQOLQH� 3HQJHPEDQJDQ

PRGHO� SHPEHODMDUDQ� 3UREOHP� %DVHG� ,QVWUXFWLRQ

PHUXSDNDQ� SURVHV�PHPSHUOXDV��PHPYDULDVLNDQ

DWDX�PHPSHUEDLNL�VHVXDWX�\DQJ�VXGDK�DGD��6DODK

VDWX� FLUL� NKXVXV�PRGHO� SHPEHODMDUDQ� \DQJ� WLGDN

GLPLOLNL�ROHK�VWUDWHJL�DWDX�SURVHGXU�WHUWHQWX�\DLWX

WLQJNDK� ODNX� PHQJDMDU� �VLQWDNV�� \DQJ� PHQJ�

JDPEDUNDQ� SROD� NHJLDWDQ� JXUX� GDQ� VLVZD� GDODP

EHULQWHUDNVL� VHKLQJJD� WXMXDQ� SHPEHODMDUDQ�GDSDW

WHUFDSDL��3HQJHPEDQJDQ�PRGHO�PHUXSDNDQ�VXDWX

XVDKD� \DQJ� VLVWHPDWLV� XQWXN� PHQJDQDOLVLV

PDVDODK��PHQJLGHQWLILNDVL��PHPLOLK��PHUDQFDQJ�

GDQ� PHQLODL� SHPHFDKDQQ\D�� 6HODQMXWQ\D�

SHQJHPEDQJDQ�PRGHO� SHPEHODMDUDQ�PHPSXQ\DL

WLJD� SULQVLS� GDVDU� \DQJ� EHUIRNXV� SDGD� VLVZD�

PHQJJXQDNDQ� SHQGHNDWDQ� VLVWHP� GDQ� SH�

PDQIDDWDQ� VXPEHU� EHODMDU� VHFDUD� PDNVLPDO

VXSD\D�WHUFLSWD�SURVHV�SHPEHODMDUDQ�\DQJ�HIHNWLI

GDQ� HILVLHQ�

0RGHO� SHPEHODMDUDQ� \DQJ� GLNHPEDQJNDQ

SDGD� SHQHOLWLDQ� DGDODK� PRGHO� 3UREOHP� %DVHG

,QVWUXFWLRQ� �3%,��� 3%,�PHPLOLNL� FLUL� \DQJ�EHUEHGD

GHQJDQ� PRGHO� SHPEHODMDUDQ� ODQJVXQJ�� SDGD

SHPEHODMDUDQ� ODQJVXQJ� JXUX�PHQGHPRQVWUDVLNDQ

GDQ�PHQJLQIRUPDVLNDQ� VHFDUD� GHWDLO� ODQJNDK�

ODQJNDK�\DQJ�KDUXV�GLNHUMDNDQ��7HWDSL�SDGD�PRGHO

SHPEHODMDUDQ� EHUEDVLV�PDVDODK� � GLDZDOL� GHQJDQ

PHQ\DMLNDQ�PDVDODK� NHSDGD� VLVZD��0DVDODK� LQL

KDUXV�RWHQWLN�DWDX�Q\DWD�GDODP�NHKLGXSDQ�VHKDUL�

KDUL� EHUXSD� IDNWD�IDNWD� DWDX� IHQRPHQD� \DQJ

VHULQJ� GLMXPSDL� VLVZD�� 0RGHO� SHPEHODMDUDQ

EHUEDVLV� PDVDODK� LQL� GLVDMLNDQ� GDODP� EHQWXN
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SHQ\HOLGLNDQ� GDQ� LQNXLUL� VHKLQJJD� GDSDW�PHP�

EHULNDQ�NHPXGDKDQ�EDJL�VLVZD�XQWXN�PHPSHUROHK

NRQVHS�NRQVHS�

3HUDQ� JXUX� GDODP� 3%,� VDODK� VDWXQ\D� DGDODK

PHQJDMXNDQ� PDVDODK� GDQ� PHPIDVLO LWDVL

SHQ\HOLGLNDQ� VHUWD� PHODNXNDQ� GLDORJ� GHQJDQ

VLVZD�� VDPSDL� PDVDODK� WHUVHEXW� WHUSHFDKNDQ�

0DVDODK�\DQJ�GLDMXNDQ�JXUX�GLSHUROHK�GDUL�VLWXDVL

NHKLGXSDQ�Q\DWD��GDQ�PHPHUOXNDQ�EHUSLNLU�WLQJNDW

WLQJJL� GDQ� XQWXN� PHQJXQGDQJ� EHUEDJDL

SHPHFDKDQ�PDVDODK�� $GDSXQ� FLUL�FLUL� XWDPD� 3%,

PHOLSXWL� VXDWX� SHQJDMXDQ� SHUWDQ\DDQ� DWDX

PDVDODK��PHODNXNDQ� SHQ\HOLGLNDQ� DXWHQWLN� GDQ

NHUMDVDPD�DQWDU�VLVZD��3%,�GLGDVDUNDQ�SDGD�WHRUL

EHODMDU� SVLNRORJL� NRJQLWLI� GDQ� SHQGHNDWDQ

NRQVWUXNWLYLV�PHQJHQDL�EHODMDU�GDQ�VDQJDW�HIHNWLI

XQWXN�PHQJDMDUNDQ�SURVHV�SURVHV�EHUILNLU� WLQJNDW

WLQJJL�� 'LKDUDSNDQ� GHQJDQ� 3%,� LQL� VLVZD� GDSDW

PHPSURVHV� LQIRUPDVL� \DQJ� EDUX� GLSHUROHKQ\D

PHQMDGL�EHUPDNQD��-DQXOLV�3��3XUED��������

3DGD� DZDO� SHUNHPEDQJDQQ\D�� 3%,� OHELK

GLNHQDO�GHQJDQ�LVWLODK�3UREOHP�%DVHG�,QVWUXFWLRQDO

�3%,��� 3%,� PHUXSDNDQ� VXDWX� SHQGHNDWDQ

SHPEHODMDUDQ� \DQJ�PHQJKDGDSNDQVLVZD� SDGD

PDVDODK� GXQLD� Q\DWD� XQWXN� EHODMDU�� 3%,� SHUWDPD

NDOL� GLNHPEDQJNDQ� ROHK� %DUEDUD� -� 'XWFK� SDGD

SHQGLGLNDQ� NHGRNWHUDQ� DZDO� WDKXQ� ����� DQ� GDQ

GLNHPXNDNDQ� EDKZD� ,Q� SUREOHP�EDVHG� OHDUQLQJ

�3%,��� VWXGHQW� DUH�SUHVHQWHG�ZLWK�DQ� LQWHUHVWLQJ�

UHOHYDQW� SUREOHP� ³XS� IURQW´�� VR� WKDW� WKH\� FDQ

H[SHULHQFH� IRU� WKHPVHOYHV� WKH� SURFHVV� RI� GRLQJ

VFLHQFH�

'XD�KDO�\DQJ�KDUXV�GLMDGLNDQ�SHGRPDQ�GDODP

PHQ\DMLNDQ� SHUPDVDODKDQ� \DLWX� SHUWDPD� EDKZD

SHUPDVDODKDQ� KDUXV� VHVXDL� GHQJDQ� NRQVHS� GDQ

SULQVLS� \DQJ� DNDQ� GLSHODMDUL� GDQ� NHGXD� EDKZD

SHUPDVDODKDQ� \DQJ� GLVDMLNDQ� KDUXV� UHDO� DUWLQ\D

VHVXDL� GHQJDQ� NHKLGXSDQ� VHKDUL�KDUL� VLVZD�

$GDSXQ� IDVH�IDVH� GDODP� SHQHUDSDQ� PRGHO

SHPEHODMDUDQ� 3%,�PHQXUXW� 6XUYHU\� GDQ� 'XII\

�������DGDODK�VHSHUWL� 7DEHO���

/LQJNXQJDQ� EHODMDU� 3%,� GLUDQFDQJ� VHVXDL

GHQJDQ�PDWHUL� \DQJ� GLEDKDV� GDQ�PHPEHULNDQ

NHVHPSDWDQ�XQWXN�SURVHV�GLVNXVL�\DQJ�GHPRNUDVL

VHKLQJJD�VLVZD�PHPLOLNL�SHUDQDQ�\DQJ�DNWLI��'DODP

SHODNVDQDDQ�NHVHOXUXKDQ�SURVHV��JXUX�PHPEDQWX

)$6(�)$6(� 7,1*.$+��/$.8��*858�

����2ULHQWDVL�VLVZD�SDGD�

PDVDODK�

0HQMHODVNDQ� WXMXDQ� SHPEHODMDUDQ�� PHQMHODVNDQ� DODW� GDQ� EDKDQ� \DQJ�

GLSHUOXNDQ��PHPRWLYDVL�VLVZD�XQWXN�WHUOLEDW�SDGD�NHJLDWDQ�SHPHFDKDQ�

PDVDODK�

����0HQJRUJDQLVDVLNDQ�

VLVZD�XQWXN�EHODMDU�

0HPEDQWX� VLVZD�PHQGHILQLVLNDQ�GDQ�PHQJRUJDQLVDVLNDQ� WXJDV� EHODMDU�

\DQJ�EHUKXEXQJDQ�GHQJDQ�PDVDODK�WHUVHEXW��

����0HPELPELQJ�

SHQ\HOLGLNDQ�LQGLYLGXDO�

PDXSXQ�NHORPSRN�

0HQGRURQJ� VLVZD�XQWXN�PHQJXPSXONDQ� LQIRUPDVL� \DQJ� VHVXDL��0HODN�

VDQDNDQ� HNVSHULPHQ� XQWXN� PHQGDSDWNDQ� SHQMHODVDQ� GDQ� SHPHFDKDQ�

PDVDODK�

���0HQJHPEDQJNDQ�GDQ�

PHQ\DMLNDQ�KDVLO�NDU\D��

0HPEDQWX� VLVZD� GDODP� PHUHQFDQDNDQ� GDQ� PHQ\LDSNDQ� NDU\D� \DQJ�

VHVXDL� VHSHUWL� ODSRUDQ�� 0HPEDQWX� VLVZD� XQWXN� EHUEDJL� WXJDV� GHQJDQ�

WHPDQQ\D�

����0HQJDQDOLVLV�GDQ�

PHQJHYDOXDVL�SURVHV�

SHPHFDKDQ�PDVDODK�

0HPEDQWX�VLVZD�XQWXN�PHODNXNDQ�UHIOHNVL��0HQJHYDOXDVL�WHUKDGDS�

SHQ\HOLGLNDQ�VLVZD�GDQ�SURVHV�\DQJ�VLVZD�JXQDNDQ�

�

7DEHO� ��� )DVH�IDVH� 3HQHUDSDQ�0RGHO� 3HPEHODMDUDQ� 3%,

VXPEHU�� 6XUYHU\� GDQ� 'XII\�� ����
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VLVZD� XQWXN�PHQMDGL�PDQGLUL�� RWRQRP�� SHUFD\D

SDGD� NHWHUDPSLODQ� LQWHOHNWXDOQ\D�� KDUXV� WHUOLEDW

DNWLI� GDODP� GLVNXVL� \DQJ� EHRULHQWDVL� LQNXLUL�

/LQJNXQJDQ� EHODMDU�PHQHNDQNDQ� SDGD� SHUDQDQ

VHQWUDO�VLVZD�EXNDQ�JXUX��3%,�DGDODK�PHWRGH�\DQJ

PHQJJXQDNDQ�PDVDODK� VHEDJDL� ODQJNDK� DZDO

GDODP� PHQJXPSXONDQ� GDQ� PHQJLQWHJUDVLNDQ

SHQJHWDKXDQ� EDUX�� VHGDQJNDQ� 0HQXUXW

6XUDGLMRQR� ������� 3%,� DGDODK� PHWRGH� \DQJ

PHQJJXQDNDQ�PDVDODK� VHEDJDL� ODQJNDK� DZDO

GDODP� PHQJXPSXONDQ� GDQ� PHQJLQWHJUDVLNDQ

SHQJHWDKXDQ� EDUX�

0HQXUXW�%RXG�	�)HOOHWL���������GDODP�6DSWRQR

�������PHQJHPXNDNDQ� EDKZD� ³3UREOHP� EDVHG

OHDUQLQJ�LV�D�ZD\�RI�FRQVWUXFWLQJ�DQG�WHDFKLQJ�FRXUVH

XVLQJ�SUREOHP�DV�D�VWLPXOXV�DQG�IRFXV�RQ�VWXGHQW

DFWLYLW\´

)LVLND�XQWXN�6HNRODK�0HQHQJDK�$WDV��60$�

)LVLND�PHUXSDNDQ� VDODK� VDWX� FDEDQJ� ,3$� \DQJ

PHQGDVDUL� SHUNHPEDQJDQ� WHNQRORJL� PDMX� GDQ

NRQVHS� KLGXS� KDUPRQLV� GHQJDQ� DODP�� 3HU�

NHPEDQJDQ� SHVDW� GL� ELGDQJ� WHNQRORJL� LQIRUPDVL

GDQ�NRPXQLNDVL�GHZDVD�LQL�GLSLFX�ROHK�WHPXDQ�GL

ELGDQJ� ILVLND�PDWHULDO�PHODOXL� SHQHPXDQ� SLUDQWL

PLNURHOHNWURQLND� \DQJ�PDPSX�PHPXDW� EDQ\DN

LQIRUPDVL� GHQJDQ� XNXUDQ� VDQJDW� NHFLO�� 6HEDJDL

LOPX�\DQJ�PHPSHODMDUL�IHQRPHQD�DODP��ILVLND�MXJD

PHPEHULNDQ�SHODMDUDQ�\DQJ�EDLN�NHSDGD�PDQXVLD

XQWXN� KLGXS� VHODUDV� EHUGDVDUNDQ� KXNXP� DODP�

3HQJHORODDQ� VXPEHU� GD\D� DODP� GDQ� OLQJNXQJDQ

VHUWD� SHQJXUDQJDQ� GDPSDN� EHQFDQD� DODP� WLGDN

DNDQ� EHUMDODQ� VHFDUD� RSWLPDO� WDQSD� SHPDKDPDQ

\DQJ�EDLN� WHQWDQJ� ILVLND�

3DGD� WLQJNDW� 60$�0$�� ILVLND� GLSDQGDQJ

SHQWLQJ� XQWXN� GLDMDUNDQ� VHEDJDL�PDWD� SHODMDUDQ

WHUVHQGLUL� GHQJDQ� EHEHUDSD� SHUWLPEDQJDQ�

3HUWDPD�� VHODLQ�PHPEHULNDQ� EHNDO� LOPX� NHSDGD

SHVHUWD�GLGLN��PDWD�SHODMDUDQ�)LVLND�GLPDNVXGNDQ

VHEDJDL� ZDKDQD� XQWXN� PHQXPEXKNDQ� NH�

PDPSXDQ� EHUSLNLU� \DQJ� EHUJXQD� XQWXN� PH�

PHFDKNDQ�PDVDODK� GL� GDODP� NHKLGXSDQ� VHKDUL�

KDUL��.HGXD��PDWD�SHODMDUDQ�)LVLND�SHUOX�GLDMDUNDQ

XQWXN� WXMXDQ�\DQJ� OHELK�NKXVXV� \DLWX�PHPEHNDOL

SHVHUWD� GLGLN� SHQJHWDKXDQ�� SHPDKDPDQ� GDQ

VHMXPODK�NHPDPSXDQ�\DQJ�GLSHUV\DUDWNDQ�XQWXN

PHPDVXNL� MHQMDQJ� SHQGLGLNDQ� \DQJ� OHELK� WLQJJL

VHUWD� PHQJHPEDQJNDQ� LOPX� GDQ� WHNQRORJL�

3HPEHODMDUDQ� )LVLND� GLODNVDQDNDQ� VHFDUD� LQNXLUL

LOPLDK�XQWXN�PHQXPEXKNDQ�NHPDPSXDQ�EHUSLNLU�

EHNHUMD� GDQ�EHUVLNDS� LOPLDK� VHUWD� EHUNRPXQLNDVL

VHEDJDL� VDODK� VDWX� DVSHN� SHQWLQJ� NHFDNDSDQ

KLGXS

0DWD�SHODMDUDQ�)LVLND� EHUWXMXDQ�DJDU�SHVHUWD

GLGLN�PHPLOLNL� NHPDPSXDQ� VHEDJDL� EHULNXW� � ��

0HPEHQWXN� VLNDS� SRVLWLI� WHUKDGDS� ILVLND� GHQJDQ

PHQ\DGDUL�NHWHUDWXUDQ�GDQ�NHLQGDKDQ�DODP�VHUWD

PHQJDJXQJNDQ�NHEHVDUDQ�7XKDQ�<DQJ�0DKD�(VD�

��� 0HPXSXN� VLNDS� LOPLDK� \DLWX� MXMXU�� RE\HNWLI�

WHUEXND�� XOHW �� NULW LV� GDQ� GDSDW � EHNHUMDVDPD

GHQJDQ� RUDQJ� ODLQ� � �� � 0HQJHPEDQJNDQ

SHQJDODPDQ� XQWXN� GDSDW�PHUXPXVNDQ�PDVDODK�

PHQJDMXNDQ� GDQ� PHQJXM L � KLSRWHVLV� PHODOXL

SHUFREDDQ�� PHUDQFDQJ� GDQ�PHUDNLW � LQVWUXPHQ

SHUFREDDQ�� PHQJXPSXONDQ�� PHQJRODK�� GDQ

PHQDIVLUNDQ�GDWD��VHUWD�PHQJNRPXQLNDVLNDQ�KDVLO

SHUFREDDQ� VHFDUD� O LVDQ� GDQ� W HUWXOLV� � ��

0HQJHPEDQJNDQ� NHPDPSXDQ� EHUQDODU� GDODP

EHUSLNLU� DQDOLVLV� LQGXNWLI� GDQ� GHGXNWLI� GHQJDQ

PHQJJXQDNDQ� NRQVHS� GDQ� SULQVLS� ILVLND� XQWXN

PHQMHODVNDQ� EHUEDJDL� SHU LVW LZD� DODP� GDQ

PHQ\HOHVDLDQ� PDVDODK� EDLN� VHFDUD� NXDOLWDW LI

PDXSXQ�NXDQWLWDWLI� �GDQ����0HQJXDVDL�NRQVHS�GDQ

SULQVLS� ILVLND� VHUWD� PHPSXQ\DL� NHWHUDPSLODQ

PHQJHPEDQJNDQ� SHQJHWDKXDQ�� GDQ� VLNDS

SHUFD\D� GLUL� VHEDJDL� EHNDO� XQWXN� PHODQMXWNDQ

SHQGLGLNDQ� SDGD� MHQMDQJ� \DQJ� OHELK� WLQJJL� VHUWD

PHQJHPEDQJNDQ�LOPX�SHQJHWDKXDQ�GDQ�WHNQRORJL�

0DWD� SHODMDUDQ� )LVLND� GL� 60$�0$�PHUXSDNDQ

SHQJNKXVXVDQ� ,3$�GL�603�07V�\DQJ�PHQHNDQNDQ

SDGD�IHQRPHQD�DODP�GDQ�SHQJXNXUDQQ\D�GHQJDQ

SHUOXDVDQ� SDGD� NRQVHS� DEVWUDN� \DQJ� PHOLSXW L

DVSHN�DVSHN� VHEDJDL� EHULNXW � � �� � 3HQJXNXUDQ

EHUEDJDL�EHVDUDQ��NDUDNWHULVWLN�JHUDN��SHQHUDSDQ

KXNXP�1HZWRQ��DODW�DODW�RSWLN��NDORU��NRQVHS�GDVDU

OLVW ULN� GLQDPLV�� GDQ� NRQVHS� GDVDU� JHORPEDQJ

HOHNWURPDJQHWLN� ����*HUDN�GHQJDQ�DQDOLVLV�YHNWRU�

KXNXP�1HZWRQ�WHQWDQJ�JHUDN�GDQ�JUDYLWDVL��JHUDN

JHWDUDQ�� HQHUJL�� XVDKD�� GDQ� GD\D�� LPSXOV� GDQ

PRPHQWXP��PRPHQWXP� VXGXW� GDQ� URWDVL� EHQGD

WHJDU�� IOXLGD�� WHUPRGLQDPLND� � GDQ� ��� *HMDOD

JHORPEDQJ��JHORPEDQJ�EXQ\L��JD\D�OLVWULN��PHGDQ

OLVW ULN�� SRWHQVLDO� GDQ� HQHUJL� SRWHQVLDO�� PHGDQ

PDJQHW�� JD\D�PDJQHWLN�� LQGXNVL� HOHNWURPDJQHWLN

GDQ�DUXV�ERODN�EDOLN��JHORPEDQJ�HOHNWURPDJQHWLN�

UDGLDVL� EHQGD� KLWDP�� WHRUL� DWRP�� UHODW LYLWDV�

UDGLRDNWLYLWDV�



��

-XUQDO�3HQGLGLNDQ� GDQ� .HEXGD\DDQ�� 9RO�� ����1RPRU���� -DQXDUL� ����

0DWHUL�*HUDN�3DUDEROD�GL�.HODV�;,�,3$�60$

3DGD� SHQHOLWLDQ� LQL�� NDPL�PHQFRED� SHPEHODMDUDQ

EHUEDVLV�PDVDODK� DWDX� \DQJ� ELDVD� GLVLQJNDW� 3%,

�3UREOHP� %DVHG� ,QVWUXFWLRQ�� SDGD� WRSLN� JHUDN

SDUDEROD�� 0DWHUL� NLQHPDWLND� DGDODK�PHQJNDML

JHUDN� EHQGD� WDQSD�PHPSHUKLWXQJNDQ� JD\D�JD\D

\DQJ� EHNHUMD� SDGD� EHQGD� LWX�� %HEHUDSD� DVXPVL

SHQ\HGHUKDQDDQ� \DQJ� GLJXQDNDQ� GDODP

PHPEDKDV�JHUDN�SDUDEROD�GDODP�NDMLDQ�LQL�DGDODK

EDKZD� JHVHNDQ� XGDUD� GDQ� URWDVL� EXPL� WLGDN

PHPSHQJDUXKL� VHODPD� EHQGD� EHUJHUDN�� 'DODP

JHUDN� SDUDEROD� GDODP� ELGDQJ� YHUWLNDO� DGD� \DQJ

GLSHQJDUXKL�SHUFHSDWDQ�JUDYLWDVL�EXPL�GDQ� WDQSD

GLSHQJDUXKL�JUDYLWDVL�EXPL��'DODP�KDO� LQL�GHQJDQ

PHQJDQJJDS� GDSDW� WHUMDGL� SDGD� UXDQJ� KDPSD�

WDQSD� DGDQ\D� SHQJDUXK� SHUFHSDWDQ� JUDYLWDVL

DWDX� SODQHW�SODQHW� \DQJ� ODLQ�� -LND� VHEXDK�EHQGD

PHODNXNDQ�JHUDN� OXUXV�EHUDWXUDQ�NH�DUDK�VXPEX

[� GDQ� JHUDN� OXUXV� EHUXEDK� EHUDWXUDQ� WDQSD

NHFHSDWDQ� DZDO� NH� DUDK� VXPEX� \��PDND� OLQWDVDQ

EHQGD� WHUVHEXW� DNDQ� EHUEHQWXN� VXDWX� SDUDEROD

WHUEXND� NH� DWDV�� 0DWHUL� \DQJ� PHQGDVDUL

SHPEDKDVDQ� LQL� DGDODK

*HUDN�EHUDWXUDQ�

3DGD� DUDK� PHQGDWDU� EHUODNX� JHUDN� EHUDWXUDQ

GHQJDQ� NHFHSDWDQ� Y
[
� NRQVWDQ�� VHKLQJJD

NRPSRQHQ� MDUDN� WHPSXK� PHQGDWDU� GDSDW

GLUXPXVNDQ�PHQMDGL�

[�� �Y
[
���W

*HUDN�EHUXEDK�EHUDWXUDQ��

3DGD� DUDK� YHUWLNDO� EHUODNX� JHUDN� EHUXEDK

EHUDWXUDQ� GHQJDQ� NHFHSDWDQ� DZDO� QRO� �Y
R
�  � ���

VHKLQJJD� NRPSRQHQ� MDUDN� WHPSXK� PHQGDWDU

GDSDW� GLUXPXVNDQ�PHQMDGL�

\� �ò�DW�

.HFHSDWDQ� EHQGD� GL� WLWLN� VHEHUDQJ� VHWHODK

VHODQJ� ZDNWX� W� GLKLWXQJ� GHQJDQ�PHQJKLWXQJ� Y
[

\DQJ� PHUXSDNDQ� NHFHSDWDQ� DUDK� VXPEX� [

�NRQVWDQ���*/%��GDQ�Y
\
�\DQJ�PHUXSDNDQ�NHFHSDWDQ

DUDK�VXPEX�\�GHQJDQ�Y
R
� ����*/%%��

*HUDN�3DUDEROD�SDGD�%LGDQJ�9HUWLNDO�GHQJDQ

3HUFHSDWDQ�*UDYLWDVL

-LND�VHEXDK�EROD�GLOHPSDUNDQ�NH�DWDV�GDUL� WLWLN��

GHQJDQ� VXGXW� i� GDQ� GHQJDQ� NHFHSDWDQ� DZDO� Y
R
�

PDND� EROD� GDSDW� GLDQJJDS� PHQJDODPL� GXD

JHUDNDQ�SDGD� VXPEX� [� GDQ� \� \DQJ� VDOLQJ� WHJDN

OXUXV��*HUDN� EROD� EHUEHGD� DQWDUD� DUDK� VXPEX� [

GDQ�DUDK�VXPEX�\��\DLWX�����DUDK�VXPEX�[��JHUDN

EHUDWXUDQ�GHQJDQ� NHFHSDWDQ� Y
R[
�� GDQ� �� D U D K

VXPEX� \�� JHUDN� EHUXEDK� EHUDWXUDQ� GHQJDQ

NHFHSDWDQ� DZDO� Y
R\
� GDQ� VHSDQMDQJ� SHUMDODQDQ

EROD��EROD�PHPSHUROHK�SHU�ODPEDWDQ�J�P�V�

*DPEDU����*HUDN�3DUDEROD�

%HEHUDSD� SHUVDPDDQ� \DQJ� EHUKXEXQJDQ

GHQJDQ� JHUDN� EROD� DGDODK� �

6XPEX�[���Y
R[
� �Y

R
���FRV��

6XPEX�\���Y
R\
� �Y

R
���VLQ��

-DUDN�PHQGDWDU� \DQJ� GLWHPSXK� EROD� SDGDW

VHPEDUDQJ�

[� �Y
R
FRV�D�W

.HWLQJJLDQ� SDGD� W� VHPEDUDQJ�

\� �Y
R
VLQ�D�W���ò�JW�

3HUVDPDDQ� NHFHSDWDQ� GDQ� DUDK� JHUDNDQ

SDUWLNHO�

Y
[
� �Y

R
���FRV��

Y
\
� �Y

R
���VLQ���±�J���W

.HFHSDWDQ� WRWDO� EROD�PHQJJXQDNDQ� WHRUHPD

3KLWDJRUDV�

$UDK�OLQWDVDQ�EROD�WHUKDGDS�KRUL]RQWDO�DGDODK�

WDQ�D� �Y
\��
Y
[

'LQDPLND� %HQGD� \DQJ�%HUJHUDN� 3DUDEROD

6HFDUD�XPXP�JHUDN�VHEXDK�EHQGD�WHJDU��PLVDOQ\D

EROD�VHSDN�EROD��GDSDW�GLXUDLNDQ�DWDV�JHUDN�SXVDW

PDVVD� EHQGD� WHUKDGDS� VXDWX� DFXDQ� \DQJ� GLDP�

PLVDOQ\D� SHUPXNDDQ� WDQDK� GDQ� JHUDN� EHQGD

WHUKDGDS� VXDWX� JDULV� DWDX� VXPEX� \DQJ�PHOHZDWL

SXVDW� PDVVD� EHQGD�� -LND� JD\D� EHUDW� �JD\D

JUDYLWDVL��DGDODK�VDWX�VDWXQ\D�JD\D�\DQJ�EHNHUMD

SDGD� EROD� PDND� SXVDW� EROD� EHUJHUDN� GDODP
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OLQWDVDQ� SDUDEROLN� SDGD� VHEXDK� ELGDQJ� YHUWLNDO�

*HUDNDQ� LQL� PHUXSDNDQ� JHUDNDQ� PHOHQJNXQJ

WHWDSL� GDODP� DUDK� YHUWLNDO� NH� EDZDK�� WLGDN

PHQ\DPSLQJ�� 8QWXN� VHODQJ� ZDNWX� \DQJ� VDQJDW

SHQGHN� GDQ� NHFHSDWDQ� \DQJ� EHVDU� OHQJNXQJDQ

SDUDEROLN� WHUVHEXW�PHQGHNDWL� EHQWXN� JDULV� OXUXV�

*HUDNDQ�NHGXD�EHUXSD�JHUDN�VSLQ��\DLWX�JHUDN

PHOLQJNDU�WHUKDGDS�VXDWX�VXPEX�SXWDU��.RPELQDVL

NHGXD� JHUDN� LQL� \DQJ� PHPXQJNLQNDQ� EROD

PHPEHORN�NH�DUDK�VDPSLQJ�NLUL�DWDX�NDQDQ��-DGL

FRQWRK� WHQGDQJDQ� SLVDQJ� GDUL� SHPDLQ�SHPDLQ

EROD� WHUNHQDO� VHSHUWL� &DUORV� DWDX� %HFNDP

PHUXSDNDQ� WHQGDQJDQ� \DQJ� PHPEXDW� EROD

PHPLOLNL�NHGXD�PDFDP�JHUDN�GL�DWDV�

.HWLND�EROD�GLWHQGDQJ�GDQ�PHOD\DQJ�GL�XGDUD

GHQJDQ�VSLQ�SXWDUDQ�EROD��PDND�VHODPD�PHODZDQ

DOLUDQ�XGDUD��PHQXUXW�SULQVLS�%HUQRXOOL�SDGD�NHGXD

VLVL�EROD�WHUMDGL�WHNDQDQ�\DQJ�EHUEHGD��3HUEHGDDQ

WHNDQDQ� LQL� PHQJKDVLONDQ� JD\D� \DQJ� GLNHQDO

VHEDJDL� JD\D�0DJQXV�� DWDX� NDGDQJ� GLNHQDO� MXJD

VHEDJDL� JD\D� DQJNDW�OLIW�

%ROD��\DQJ�EHUSXWDU�GHQJDQ�DUDK�EHUODZDQDQ

GHQJDQ�DUDK�MDUXP�MDP�GL�XGDUD��DNDQ�PHQJDODPL

JD\D�0DJQXV� NH� DUDK� NLUL�� )HQRPHQD� LQL� WHUMDGL

DNLEDW�WHNDQDQ�XGDUD�GL�NLUL�EROD�OHELK�UHQGDK�GDUL

VLVL�\DQJ�ODLQ�

2OHK� NDUHQD�NHFHSDWDQ� XGDUD� GL� VHNLWDU� EROD

UHODWLI� WHUKDGDS� EROD� VDPD� EHVDU� WHWDSL

EHUODZDQDQ� DUDK� GHQJDQ� NHFHSDWDQ� WLWLN�WLWLN

SDGD� EROD� \DQJ� GHNDW� GHQJDQ� XGDUD� WHUVHEXW

PDND�EHVDU�NHFHSDWDQ�XGDUD�GL�VHNLWDU�WLWLN�$�OHELK

EHVDU� GDULSDGD� EHVDU� NHFHSDWDQ� XGDUD� GL� VHNLWDU

WLWLN� %�� 'HQJDQ�PHPDQGDQJ� EDKZD� NHUDSDWDQ

XGDUD�GL� VHNLWDU� NHGXD� WLWLN� VDPD�PDND�PHQXUXW

KXNXP�%HUQRXOOL� XQWXN� IOXLGD� WHNDQDQ� XGDUD� GL

VHNLWDU�WLWLN�$�OHELK�UHQGDK�GDULSDGD�WHNDQDQ�XGDUD

GL� VHNLWDU� W LW LN� %�� 'HQJDQ� NDWD� ODLQ� EROD

PHQGDSDWNDQ� WHNDQDQ� XGDUD� \DQJ� OHELK� EHVDU

SDGD�EDJLDQ�GL�VHNLWDU�%�GDULSDGD�EDJLDQ�GL�VHNLWDU

$�� .DUHQD� WHNDQDQ� DGDODK� JD\D� SHU� VDWXDQ� OXDV

PDND� EROD� PHQJDODPL� JD\D� GRURQJ�� \DQJ

GLQDPDNDQ�JD\D�0DJQXV��GDUL�DUDK�%�NH�$�

0HWRGH�3HQHOLWLDQ

9DULDEHO�GDQ�,QVWUXPHQ

0HUXMXN� SDGD� SHQGHNDWDQ� SHQHOLWLDQ� GDQ

SHQJHPEDQJDQ��UHVHDUFK�DQG�GHYHORSPHQW���PDND

SHQHOLWLDQ� LQL� GLODNVDQDNDQ� GHQJDQ� XML� FRED

WHUEDWDV� GHQJDQ� GHVDLQ� �� NHODV� SDUDOHO�� .HODV

SHUWDPD�GLEHULNDQ�WUHDWPHQW�GHQJDQ�PHQHUDSNDQ

PRGHO� SHPEHODMDUDQ� 3%,� VHGDQJNDQ� XQWXN� NHODV

NHGXD� GLODNXNDQ� SHPEHODMDUDQ� NODVLNDO� VHSHUWL

ELDVDQ\D�� /DQJNDK�ODQJNDK� SHQHOLWLDQ� \DQJ

GLODNXNDQ� DGDODK� VHEDJDL� EHULNXW�� ��� REVHUYDVL

DZDO� SDGD� NHODV� ;,� ,3$�� GDQ� NHODV� ;,� ,3$��� ��

3HUHQFDQDDQ� GDQ� SHQ\XVXQDQ� PRGHO�� ��

3HQHUDSDQ�PRGHO� 3%,� SDGD� SHPEHODMDUDQ� )LVLND�

$GDSXQ� GHVDLQ� SHQHOLWLDQ� \DQJ� DNDQ� GLJXQDNDQ

GDODP�SHQHOLWLDQ� LQL� DGDODK� VHEDJDL� EHULNXW�

'HVDLQ�3HQHOLWLDQ

3RSXODVL�GDQ�6DPSHO

6XEMHN� SHQHOLWLDQ� DGDODK� VLVZD� 60$� 6ZDVWD� GL

-DNDUWD�6HODWDQ�NHODV�;,�,3$��GDQ�;,�,3$����WDKXQ

DMDUDQ������������6LVZD�NHODV�;,�,3$��GLEHULNDQ

SHUODNXDQ� NKXVXV� \DLWX� PHQHUDSNDQ� PRGHO

SHPEHODMDUDQ� 3%,� GDODP� SHPEHODMDUDQ� ILVLND�

VHGDQJNDQ� VLVZD� NHODV� ;,� ,3$��PHQJJXQDNDQ

PHWRGH� \DQJ� ELDVD� GLWHUDSNDQ� JXUX� \DQJ

EHUVDQJNXWDQ�

0HWRGH�3HQJXPSXODQ�'DWD

3HPEHODMDUDQ� ILVLND� GHQJDQ�PHQHUDSNDQ�PRGHO

3%,� GLEHULNDQ� VHEDQ\DN� WLJD� VHUL� SHPEHODMDUDQ�

6HWLDS� VHUL� SHPEHODMDUDQ�� VLVZD� WHUOHELK� GDKXOX

GLEHULNDQ�SUHWHV�7
�
�NHPXGLDQ�GLEHULNDQ�SHUODNXDQ

SHPEHODMDUDQ�PRGHO�3%,� \DQJ� WHODK� GLVXVXQ� GDQ

GL� DNKLU� SHPEHODMDUDQ� SHPEHODMDUDQ� VLVZD

GLEHULNDQ� SRV� WHV� 7
�
O�� 6HWHODK� VHOHVDL� SRVWHV� 7

�
O

PDND�XML�FRED�VHUL���VHOHVDL��VHODQMXWQ\D�GLODNXNDQ

DQDOLVLV� SURVHV� GDQ� KDVLO� XML� FRED� VHUL� �� VHEDJDL

EDKDQ� SHUEDLNDQ� XQWXN� SHQHUDSDQ� PRGHO

SHPEHODMDUDQ� 3%,� VHUL� ,,�� %HJLWX� VHWHUXVQ\D

VDPSDL�XML�FRED�PRGHO�SHPEHODMDUDQ�3%,�VHUL�,,,�

+DVLO� \DQJ� GLSHUROHK� GDUL� VHWLDS� VHUL� EHUXSD

SHQLODLDQ�NRJQLWLI��DIHNWLI� GDQ�SVLNRPRWRU�

.(/$6�.(/2032.� 35(7(6� 75($70(17� 3267(6�

7�� ;�� 7�
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7�� ;�� 7�
O�
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7�� ;�� 7�
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3HPEHODMDUDQ� ILVLND�\DQJ�PHQHUDSNDQ�PRGHO

3%,� GLEHULNDQ� VHEDQ\DN� WLJD� VHUL� SHPEHODMDUDQ�

6HWLDS� VHUL� SHPEHODMDUDQ�� VLVZD� WHUOHELK� GDKXOX

GLEHULNDQ�SUHWHV�7
�
�NHPXGLDQ�GLEHULNDQ�SHUODNXDQ

SHPEHODMDUDQ�PRGHO�3%,� \DQJ� WHODK� GLVXVXQ� GDQ

GL� DNKLU� SHPEHODMDUDQ� SHPEHODMDUDQ� VLVZD

GLEHULNDQ� SRV� WHV� 7
�
O�� 6HWHODK� VHOHVDL� SRVWHV� 7

�
O

PDND�XML�FRED�VHUL���VHOHVDL��VHODQMXWQ\D�GLODNXNDQ

DQDOLVLV� SURVHV� GDQ� KDVLO� XML� FRED� VHUL� �� VHEDJDL

EDKDQ� SHUEDLNDQ� XQWXN� SHQHUDSDQ� PRGHO

SHPEHODMDUDQ� 3%,� VHUL� ,,�� %HJLWX� VHWHUXVQ\D

VDPSDL�XML�FRED�PRGHO�SHPEHODMDUDQ�3%,�VHUL�,,,�

+DVLO� \DQJ� GLSHUROHK� GDUL� VHWLDS� VHUL� EHUXSD

SHQLODLDQ�NRJQLWLI��DIHNWLI� GDQ�SVLNRPRWRU�

1LODL� NRJQLWLI� EHUXSD� VNRU� JDLQ� \DLWX� VHOLVLK

DQWDUD�VNRU�SUHWHV�GDQ�SRVWHV��VHGDQJNDQ�DIHNWLI

GDQ�SVLNRPRWRU�GLSHUROHK�GDUL�KDVLO�REVHUYDVL��6NRU

JDLQ�\DQJ�GLSHUROHK�NHPXGLDQ�GLRODK�GDQ�GLDQDOLVLV

GHQJDQ� XML� VWDWLVWLN� XQWXN�PHQJHWDKXL� DSDNDK

WHUGDSDW�SHQLQJNDWDQ�\DQJ�VLJQLILNDQ�SDGD�VHWLDS

SHUODNXDQ�PRGHO� 3%,� \DQJ� GLNHPEDQJNDQ��8QWXN

DVSHN� DIHNWLI� GDQ� SVLNRPRWRU� GLDQDOLVLV� VHFDUD

NXDOLWDWLI�� $GDSXQ� DQDOLVLV� HIHNWLYLWDV� GDQ� HILVLHQ

SHPEHODMDUDQ� GLDQDOLVLV� GDUL� VNRU� JDLQ

WHUQRUPDOLVDVL� \DLWX� VNRU� JDLQ� DNWXDO� GLEDJL

GHQJDQ�VNRU�JDLQ�PDNVLPXP��+DNH���������6NRU

JDLQ� VHWLDS� VHUL� SHPEHODMDUDQ� NHPXGLDQ� GLEXDW

JUDILN� XQWXN�PHOLKDW� SROD� SHUNHPEDQJDQQ\D�

+DVLO�3HQHOLWLDQ�GDQ�3HPEDKDVDQ

'DODP�SHQHUDSDQ�PRGHO� SHPEHODMDUDQ� 3%,� SDGD

SHPEHODMDUDQ� ILVLND� PHQJDFX� SDGD� SHQGDSDW

6XUYHU\�GDQ�'XII\���������PDND�UDQFDQJDQ�PRGHO

SHPEHODMDUDQ�3UREOHP�%DVHG�,QVWUXFWLRQDO��GLEDJL

NH� GDODP� �� IDVH� GDQ� GLWHUDSNDQ� SDGD� NHODV� ;,

,3$��� 3HQJHPEDQJDQ� PRGHO� 3%,� XQWXN� SHP�

EHODMDUDQ�)LVLND�ROHK�*XUX�GHQJDQ�PDWHUL�EDKDVDQ

*HUDN� GDQ�*D\D� GHQJDQ� VXE� SRNRN� EDKDVDQ�� ��

JHUDN� OXUXV� EHUDWXUDQ�� ��� JHUDN� OXUXV� EHUXEDK

EHUDWXUDQ�� ��� JHUDN� YHUWLNDO�� ��� JHUDN� SDUDEROD�

GDQ� ��� JHUDN�PHOLQJNDU�� 0DVLQJ�PDVLQJ�PDWHUL

EDKDVDQ� GLEXDW� �� �OLPD�� SHUWDQ\DDQ�� 3HQJXP�

SXODQ�GDWD��GLODNVDQDNDQ�SDGD�DZDO�WDKXQ�DMDUDQ

EDUX� GLKDUDSNDQ� VLVZD� WHUPRWLYDVL� GDQ

EHUVHPDQJDW� � EHODMDU� ILVLND�� -XPODK� VLVZD� NHODV

;,� ,3$�� VHEDQ\DN� ��� VLVZD�� /DQJNDK�ODQJNDK

NHOLPD� � )DVH�DGDODK� VHEDJDL� EHULNXW�

)DVH����.HJLDWDQ�RULHQWDVL�VLVZD�SDGD

PDVDODK

3DGD�VDDW�JXUX�PHQMHODVNDQ�WXMXDQ�SHPEHODMDUDQ

ILVLND��WDPSDN�VLVZD�PHPSHUKDWLNDQ�JXUX�GHQJDQ

VHNVDPD�� 6LWXDVL� NHODV�PHQMDGL� KHQLQJ� NDUHQD

VLVZD� EDQ\DN� \DQJ� EHOXP� VDOLQJ� PHQJHQDO

GHQJDQ�EDLN��0HUHND�EHUDVDO�GDUL�NHODV�VDWX�\DQJ

EHUEHGD� GDQ� EDUX� GLVDWXNDQ� GDODP� MXUXVDQ� ,3$

VHKLQJJD� WDPSDN� VLVZD�PDVLK� VDOLQJ� EHUDGDSWDVL

GDQ�PHQFDUL� WHPDQ� \DQJ� FRFRN� GHQJDQ� GLULQ\D�

*XUX�PHQMHODVNDQ�NHJXQDDQ�DODW�GDQ�EDKDQ�\DQJ

GLSHUOXNDQ� SDGD� NHJLDWDQ� SHPEHODMDUDQ�� VLVZD

PHPSHUKDWLNDQ� GHQJDQ� VHULXV�� 6DODK� � � VHRUDQJ

VLVZD� \DQJ� PHQDQ\DNDQ� NHJXQDDQ� DODW�DODW

WHUVHEXW� GDQ� EDJDLPDQD�PHQJRSHUDVLNDQQ\D�

7DPSDN� WHUOLKDW� � VLVZD� WHUPRWLYDVL� LQJLQ� VHJHUD

PHQFREDNDQ� DODW� WHUVHEXW� XQWXN�PHPHFDKNDQ

PDVDODK� \DQJ� GLDMXNDQ� JXUX�

)DVH����0HQJRUJDQLVDVLNDQ�VLVZD�XQWXN

EHODMDU

6LVZD�GLEDJL�GDODP�����NHORPSRN��VHWLDS�NHORPSRN

WHUGLUL�GDUL����VLVZD�GDQ�VDWX�NHORPSRN�VLVZD�\DQJ

EHUDQJJRWDNDQ� �� RUDQJ� VLVZD�� *XUX� PHPLQWD

VLVZD�XQWXN�EHUWDQ\D�WHQWDQJ�DODW�DODW�GDQ�EDKDQ

\DQJ� DGD� GLKDGDSDQ�PHUHND�� 6HWLDS� NHORPSRN

GLEHUL� WXJDV� ROHK� JXUX� XQWXN� PHPHFDKNDQ

PDVDODK� \DQJ� WHUGDSDW� SDGD� OHPEDU� NHUMD� VLVZD

�/.6��� � *XUX� EHUMDODQ�PHQGHNDWL� NHORPSRN� \DQJ

EHOXP� PHODNXNDQ� NHJLDWDQ� GLVNXVL� PDXSXQ

SHPEDJLDQ� WXJDV� PDVLQJ�PDVLQJ� DQJJRWD

NHORPSRN�� *XUX� EHUMDODQ�PHQGHNDWL� NHORPSRN

VLVZD�\DQJ�VHGDQJ�EHUGLNXVL�GDQ�NHUMD�NHORPSRN

GDODP�PHQJJDOL� MDZDEDQ�\DQJ�GLWXOLVNDQ�VHEDJDL

KDVLO�GLVNXVL�NHORPSRN��*XUX�PHQDQ\DNDQ�NHVXOLWDQ

\DQJ�GLKDGDSL�DWDX�EHOXP�PHPDKDPL� WRSLN�\DQJ

VHGDQJ� GLEDKDV�� � GDQ� PHQHQWXNDQ� � ODQJNDK�

ODQJNDK� � XQWXN�PHPHFDKNDQ�PDVDODK�

)DVH����0HPELPELQJ�SHQ\HOLGLNDQ�LQGLYLGXDO

PDXSXQ�NHORPSRN

3DGD� IDVH� LQL� JXUX� EHUNHOLOLQJ� UXDQJDQ� GDQ

PHPSHUKDWLNDQ� NHJLDWDQ� PDVLQJ�PDVLQJ� NH�

ORPSRN�� VDPELO� EHUWDQ\D� WHQWDQJ� NHVXOLWDQ� \DQJ

PXQJNLQ� GLKDGDSL� ROHK� NHORPSRN� DWDXSXQ

SHURUDQJDQ�

$GD� VDWX� NHORPSRN� \DQJ� VDQJDW� DNWLI

PHODNXNDQ� GLVNXVL� GDQ� WHODK� GDSDW�PHPHFDKNDQ
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PDVDODK� GHQJDQ� FHSDW�GDQ� EHQDU�� 6HPHQWDUD� LWX

DGD� GXD� NHORPSRN� \DQJ�PDVLK� VLEXN�PHPEDJL

WXJDV� SDGD� DQJJRWD� NHORPSRNQ\D� GDQ� PDVLK

ELQJXQJ�PHQHQWXNDQ� ODQJNDK�ODQJNDK� SHPH�

FDKDQ�PDVDODK�� 7HUOLKDW� JXUX�PHQGHNDWL� NHGXD

NHORPSRN�LWX�GDQ�PHQDQ\DNDQ�DSD�NHVXOLWDQ�\DQJ

GLKDGDSLQ\D�� ODOX� JXUX� PHPEHUL� ELPELQJDQ

GHQJDQ�PHQJXUDLNDQ� ODQJNDK�ODQJNDK� NHJLDWDQ

\DQJ� KDUXV� GLODNXNDQ� ROHK� DQJJRWD� NHORPSRN�

3DGD� DZDO� ELPELQJDQ� JXUX�PHPEHUL� SHQJDUDKDQ

NHSDGD�NHORPSRN� � WHQWDQJ�SHPEDJLDQ�WXJDV�GDQ

SHUDQ�PDVLQJ�PDVLQJ� DQJJRWD� NHORPSRN�� DJDU

VHPXD� DQJJRWD� � EHNHUMD� GDQ� WLGDN� DGD� \DQJ

KDQ\D� EHUSDQJNX� WDQJDQ� �PHQMDGL� SHQRQWRQ�

VDMD�� 6HWHODK� LWX� EDUXODK� JXUX�PHPEHUL� FDRQWRK

EDJDLPDQD� FDUD�PHQJXPSXONDQ� LQIRUPDVL� \DQJ

GLEXWXKNDQ� ROHK� NHORPSRN�� 3DGD� DNKLUQ\D� JXUX

PHPELPELQJ� NHORPSRN�PHODNXNDQ� SHUFREDDQ

GHQJDQ� EHQDU� GDQ� WHOLW L�� VHKLQJJD� GDSDW

PHPHFDKNDQ�PDVDODK�

)DVH����0HQJHPEDQJNDQ�GDQ�PHQ\DMLNDQ

KDVLO�NDU\D

6HWHODK� VHPXD� NHORPSRN� VHOHVDL� PHQMDZDE

OHPEDU� WXJDV� VLVZD� GDQ�PHPHFDKNDQ�PDVDODK�

PDND� VHWLDS� NHORPSRN� KDUXV�PHPEXDW� ODSRUDQ

KDVLO� NHUMD� NHORPSRN� \DQJ� KDUXV� GLSUHVHQWDVLNDQ

GL�GHSDQ�NHODV�GDODP�GLVNXVL�XPXP�\DQJ�GLSLPSLQ

ROHK� JXUX�� /DSRUDQ� NHUMD� NHORPSRN� KDUXV� GLEXDW

VHFDUD� EHUVDPD�VDPD�� XQWXN� LWX� VHWLDS� DQJJRWD

NHORPSRN� KDUXV� LNXW� VHUWD� EHUSHUDQ� DNWLI� GDQ

EHUEDJL� WXJDV� VHKLQJJD� DNDQ� PHQJKDVLONDQ

ODSRUDQ� \DQJ� EDLN�� 7HUOLKDW� JXUX� VHODOX� PHQJ�

LQJDWNDQ� NHSDGD� VHWLDS� NHORPSRN� DJDU� VHODOX

EHUEDJL� WXJDV� GHQJDQ� DQJJRWD� NHORPSRNQ\D�

MDQJDQ� GLNHUMDNDQ� VHQGLUL� DWDX� EHUGXD� VDMD

PHODLQNDQ� KDUXV�PXV\DZDUDK� VHOXUXK� DQJJRWD

NHORPSRN��+DVLO�NDU\D��ODSRUDQ��NHORPSRN�EHQDU�

EHQDU� GLNHUMDNDQ� ROHK� NHORPSRN� GDQ� LVLQ\D

PHQMDGL� WDQJJXQJ� MDZDE� EHUVDPD�

)DVH����0HQJDQDOLVLV�GDQ�PHQJHYDOXDVL

SURVHV�SHPHFDKDQ�PDVDODK

0DVLQJ�PDVLQJ�NHORPSRN�PHPSUHVHQWDVLNDQ�KDVLO

GLVNXVL�NHORPSRNQ\D��DSDELOD�DGD�VLVZD�\DQJ�WLGDN

PHQJHUWL� DWDX� EHUEHGD� GHQJDQ� SHQGDSDW

NHORPSRNQ\D�� PDND� JXUX� � EHUSHUDQ� VHEDJDL

SHQHQJDK� GDQ� VHNDOLJXV� PHPEHUL� SHQJXDWDQ

VHKLQJJD� VLVZD�PHPLOLNL� SHUVHSVL� \DQJ� VDPD��'L

VDPSLQJ� LWX� JXUX� MXJD� EHUSHUDQ�PRGHUDWRU� GDQ

PHPLPSLQ�GLVNXVL�NHODV��8QWXN�LWX�NHORPSRN�\DQJ

PDMX� KDUXV� GDSDW�PHQMDZDEQ\D� DWDX� GLDOLKNDQ

NH� NHORPSRN� ODLQ� DWDXSXQ� VLVZD� ODLQ� XQWXN

PHQMDZDEQ\D��$SDELOD�VLVZD�PHQJDODPL�NHVXOLWDQ

PDND� JXUX� DNDQ� PHPEHUL� SHQMHODVDQ� DWDX

SHQJXDWDQ� WHUKDGDS� MDZDEDQ� \DQJ� GLEHULNDQ

NHORPSRN�\DQJ�SUHVHQWDVL�DWDX�VLVZD�ODLQ��'LVNXVL

EHUMDODQ� KLQJJD� SDGD� NHORPSRN� WHUDNKLU� \DQJ

PHODNXNDQ�SUHVHQWDVL��EHJLWX�MXJD�GHQJDQ�GLVNXVL

NHODV� WHUXV� EHUMDODQ� VHKLQJJD� VHPXD� VLVZD

PHPLOLNL�SHUVDPDDQ�SHQGDSDW�WHQWDQJ�SHPHFDKDQ

PDVDODK� \DQJ� GLKDGDSL�� *XUX� VXGDK� GDSDW

PHQJHYDOXDVL�SHPHFDKDQ�PDVDODK�\DQJ�GLVDMLNDQ

PDVLQJ�PDVLQJ� NHORPSRN�� 6HWHODK� LWX� JXUX

PHQXWXS� GLVNXVL� GHQJDQ� PHQ\LPSXONDQ� KDVLO

GLVNXVL� NHORPSRN� GDQ� PHQJHYDOXDVL� KDVLO

SHQ\HOLGLNDQ�� SHPHFDKDQ�PDVDODK� � VLVZD� GDQ

SURVHV� \DQJ� GLODNXNDQ� VLVZD� VHNDOLJXV�PHQXWXS

SHODMDUDQ� GHQJDQ�PHPEHUL� WXJDV� NHSDGD� XQWXN

SHUWHPXDQ� EHULNXWQ\D�� .HODV� ;,� ,3$�� QLODL� UDWD�

UDWD� WHUHQGDK� XQWXN� SUHWHV� DGDODK� ����

VHGDQJNDQ� QLODL� UDWD�UDWD� WHUWLQJJL� DGDODK� �����

8QWXN� NHODV� ;,� ,3$�� QLODL� UDWD�UDWD� WHUHQGDK

DGDODK������GDQ� WHUWLQJJL������

3HUODNXDQ��WUHDWPHQW��SHUWDPD

3HPEHODMDUDQ�ILVLND�GL�NHODV�;,� ,3$��EHUODQJVXQJ

VHSHUWL� ELDVD��PDWHUL� \DQJ� GLEDKDV� VDPD� VHSHUWL

NHODV� ;,� ,3$��� MXPODK� VLVZD� � NHODV� ;,� ,3$�

VHEDQ\DN����VLVZD��3DGD�DZDO�SHPEHODMDUDQ�ILVLND

VLVZD�PDVLQJ�PDVLQJ� NHODV� GLEHUL� VRDO� ILVLND

WHQWDQJ� JHUDN� VHEDJDL� SUHWHV� WHUQ\DWD� DGD

EHEHUDSD�VLVZD�VDMD�\DQJ�PHQGDSDW�QLODL�GL�DWDV

����� VHOHELKQ\D�PHQGDSDW� QLODL� GL� EDZDK� �����

6HPHQWDUD� LWX� XQWXN� NHODV� �� QLODL� UDWD�UDWD

WHUHQGDK������GDQ�WHUWLQJJL�DGDODK�������NHODV�;,

,3$��QLODL�UDWD�UDWD�WHUHQGDK�DGDODK������GDQ�QLODL

WHUWLQJJL� VHEHVDU������� 3HU�EDQGLQJDQ�QLODL�)LVLND

XQWXN�VLVZD�NHODV�;,�,3$��GDQ�;,�,3$��XQWXN�OHELK

MHODVQ\D� GLSDSDUNDQ� SDGD� JUDILN� �� EHULNXW�
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*UDILN� ��� 3HUEDQGLQJDQ�1LODL� 3UHWHV� GDQ� 3RVWHV
SDGD� 3HUODNXDQ� 3HUWDPD

3DGD�JUDILN�WDPSDN�WHUMDGL�SHQLQJNDWDQ�\DQJ

VLJQLILNDQ�DQWDUD�QLODL�SUHWHV�GDQ�QLODL�SRVWHV��+DO

WHUVHEXW� PHQXQMXNNDQ� DGDQ\D� SHQJDUXK

SHQHUDSDQ� PRGHO� SHPEHODMDUDQ� 3%,� \DQJ

GLODNVDQDNDQ� JXUX�� 6HEHOXP� SHPEHODMDUDQ� GL

NHODV� �� GLPXODL� JXUX� PHPEHULNDQ� EHEHUDSD

SHUWDQ\DDQ� \DQJ� KDUXV� GLMDZDE� ROHK� VLVZD�

WHUO LKDW� VLVZD� DGD� \DQJ� PDVLK� NHVXOLWDQ

PHQMDZDEQ\D�� 6HWHODK� VLVZD� VHOHVDL�PHQMDZDE

SUHWHV� GDQ�PHQJXPSXONDQQ\D�� JXUX�PHPLQWD

VLVZD� XQWXN�PHPEHQWXN� NHORPSRN�� 6LVZD� GLEDJL

GDODP�NHORPSRN� \DQJ� WHUGLUL� GDUL� �� RUDQJ� VLVZD

GDQ� VDODK� VDWX� GDUL� PHUHND� EHUSHUDQ� VHEDJDL

NHWXD� NHORPSRN�� .HPXGLDQ� JXUX� PHPEHULNDQ

VHSHUDQJNDW� SHUDODWDQ� XQWXN� PHODNXNDQ

SHUFREDDQ� WHQWDQJ� JHUDN�� 3DGD� DZDO� SHP�

EHODMDUDQ� WDPSDN�VLVZD�PDVLK�ELQJXQJ�DSD�\DQJ

KDUXV�GLODNXNDQ�WHUKDGDS�DODW�DODW�SUDNWLNXP�\DQJ

DGD� GLKDGDSDQ� PHUHND�� 'L� DQWDUD� DQJJRWD

NHORPSRN�PDVLK� NHOLKDWDQ� DVLQJ� EHOXP� VDOLQJ

PHQJHQDO�VHFDUD�GHNDW��NDUHQD�VLVZD�EHOXP�ODPD

GL�MXUXVNDQ�NH�,3$�GDQ�PHUHND�EHUDVDO�GDUL�NHODV

VDWX� \DQJ� EHUEHGD�� � 6HWLDS� DQJJRWD� � NHORPSRN

KDQ\D�PHPHJDQJ�PHJDQJ� �DODW� SUDNWLNXP�WDQSD

PHQJHWDKXL�NHJXQDDQ�DODW�WHUVHEXW��6LVZD�PDVLK

PHUDVD� DQHK�PHOLKDW� DODW�DODW� WHUVHEXW�� 6HWHODK

JXUX� PHPEHULNDQ� /.6�� WDPSDN� VLVZD� PXODL

PHPDKDPL� NHJXQDDQ� DODW�DODW� WHUVHEXW� GDQ

NHWHUNDLWDQ� DODW� WHUVHEXW� GHQJDQ� WHRUL� \DQJ

GLWHULPDQ\D� GL� NHODV� PLQJJX� ODOX�� 6LVZD�PXODL

PHQJDLWNDQ� DQWDUD� WHRUL� GHQJDQ� SUDNWLNQ\D� GDQ

PHQMDZDE� /.6� GHQJDQ� VHEDLN�EDLNQ\D�� 6HOHVDL

/.6� GL� MDZDE� EHUGDVDUNDQ� KDVLO� SHUFREDDQ

PDVLQJ�PDVLQJ� NHORPSRN�PHPSUHVHQWDVLNDQ� NH

GHSDQ� NHODV�� *XUX� EHUWLQGDN� VHEDJDL�PRGHUDWRU

GDQ�IDVLOLWDWRU�GLVNXVL�NHODV��$SDELOD�DGD�DQJJRWD

NHORPSRN��\DQJ�EHOXP�PHPDKDPL�GDSDW�EHUWDQ\D

NHSDGD� NHORPSRN� \DQJ� VHGDQJ� SUHVHQWDVL�� -LND

NHORPSRN� SUHVHQWDVL� WLGDN� GDSDW� PHQMDZDE

SHUWDQ\DDQ� PDND� JXUX� GDSDW� PHQMDZDEQ\D

VHNDOLJXV� PHPEHUL� SHQJXDWDQ� DWDV� � MDZDEDQ

\DQJ� GLEHULNDQ�� 'LVNXVL� NHODV� LQL� EHUMDODQ� DJDN

ODPEDW� NDUHQD� NHORPSRN� \DQJ� SUHVHQWDVL� EHOXP

GDSDW�PHQDPSLONDQ�GHQJDQ�EDLN�VHKLQJJD��UHVSRQ

DQJJRWD�NHORPSRN�ODLQQ\D�PDNVLPDO���+DO�WHUVHEXW

GLPXQJNLQNDQ� VLVZD� EHOXP� VDOLQJ� PHQJHQDO

GHQJDQ�DNUDE�VHKLQJJD�PHUHND�PHUDVD�NDNX�GDQ

EHOXP� EHUDQL� EHUWDQ\D�

3HUODNXDQ��WUHDWPHQW��NHGXD

'DUL�KDVLO�SUHWHV�NHODV�;,�,3$��GLSHUROHK�QLODL�UDWD�

UDWD�VLVZD�WHUHQGDK�DGDODK������GDQ�WHUWLQJJL����

VHWHODK� SHPEHODMDUDQ� \DQJ�PHQHUDSNDQ�PRGHO

3%,�� QLODL� UDWD�UDWD� VLVZD� DGDODK� VHEDJDL� EHULNXW�

1LODL� UDWD�UDWD� WHUHQGDK� ����� GDQ� QLODL� UDWD�UDWD

WHUWLQJJL� DGDODK� �����

3URVHV� SHPEHODMDUDQ� ILVLND� GL� NHODV� ;,� ,3$��

WLGDN�PHQHUDSNDQ�PRGHO�SHPEHODMDUDQ�3%,��$ZDO

SHPEHODMDUDQ� ILVLND� JXUX� PHPEHULNDQ� SUHWHV

NHSDGD� VLVZD� XQWXN� PHQJDLWNDQ� SHQJHWDKXDQ

DZDO�\DQJ�GLPLOLNL�VLVZD�GLNDLWNDQ�GHQJDQ�WHQWDQJ

PDWHUL� � \DQJ� DNDQ� GLEDKDV�� 6HWHODK� VHOHVDL

SHPEHODMDUDQ� VLVZD� GLEHUL� SRVWHV� XQWXN

PHQJHWDKXL� NHPDPSXDQ� VLVZD�PHQHULPD�PDWHUL

\DQJ�GLEHULNDQ�JXUX��3DGD�SHUWHPXDQ�EHULNXWQ\D�

SHPEHODMDUDQ� )LVLND� GLPXODL� SXNXO� ������ 0DWHUL

\DQJ� � GLEDKDV� DGDODK� *HUDN� 3DUDEROD�� 6HEHOXP

SHPEHODMDUDQ� GLPXODL� WHUOHELK� GDKXOX� GLEHULNDQ

SUHWHV�NHSDGD�VLVZD�EHUWXMXDQ�XQWXN�PHQJHWDKXL

SHQJHWDKXDQ� DZDO� \DQJ� GLPLOLNL� VLVZD� WHQWDQJ

\DQJ� DNDQ� GLEDKDV�� 8QWXN� NHODV� ��PHPLOLNL� QLODL

UDWD�UDWD� VLVZD� WHUHQGDK� DGDODK� ����� GDQ� QLODL

WHUWLQJJL��������VHGDQJNDQ�XQWXN�NHODV���QLODL�UDWD�

UDWD� WHUHQGDK�DGDODK������GDQ� WHUWLQJJL� ����
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*UDILN� ��� 3HUEDQGLQJDQ�1LODL� 3UHWHV� GDQ� 3RVWHV
SDGD� 3HUODNXDQ� .HGXD

3DGD� JUDILN� WHUOLKDW� SHQLQJNDWDQ� QLODL� DQWDUD

SUHWHV� GDQ� SRVWHV� \DQJ� GLPLOLNL� NHODV� �� WLGDN

WHUODOX�EDLN�MLND�GLEDQGLQJNDQ�GHQJDQ�QLODL�SUHWHV

GDQ�SRVWHV�\DQJ�GLPLOLNL�VLVZD�NHODV���

3HUODNXDQ��7UHDWPHQW��NHWLJD

3DGD� SHUWHPXDQ� EHULNXWQ\D� VLVZD� WHUOLKDW� OHELK

DNUDE� VDWX� VDPD� ODLQ��PHUHND� XPXPQ\D� VXGDK

VDOLQJ�PHQJHQDO�� 7LGDN� VHSHUWL� SDGD� SHUWHPXDQ�

SHUWHPXDQ� VHEHOXPQ\D� VLVZD�PDVLK� VDOLQJ� DVLQJ

EHOXP�VDOLQJ�PHQJHQDO��7HUOLKDW�SXOD�VLVZD�VXGDK

WHUELDVD�PHQJDODPL�PRGHO� SHPEHODMDUDQ� \DQJ

GLWHUDSNDQ� JXUX��6DDW� JXUX�PHQ\LDSNDQ� SHUODWDQ

XQWXN� SHUFREDDQ� VLVZD� EDQ\DN� PHPEDQWX�

VHKLQJJD� SHUVLDSDQ� SHPEHODMDUDQ� OHELK� FHSDW

VHOHVDL�GDQ�GDSDW�VHJHUD�GLPXODL��'DUL�KDVLO�SUHWHV

GLSHUROHK�QLODL�UDWD�UDWD�VLVZD�WHUHQGDK�������GDQ

WHUWLQJJL�VHEHVDU�������6DDW�SHPEHODMDUDQ�WHUOLKDW

VLVZD� DNWLI�PHODNXNDQ� SHUFREDDQ� GDQ�PHQMDZDE

/.6� \DQJ� GLEHULNDQ� JXUX��PDND� QLODL� UDWD�UDWD

SRVWHV�WHUHQGDK�\DQJ�GLSHUROHK�VLVZD�DGDODK�����

GDQ� WHUWLQJJL������

8QWXN�NHODV��;,�,3$��QLODL�UDWD�UDWD�VLVZD�SDGD

SUHWHV�WHUHQGDK������GDQ�WHUWLQJJL�����VHGDQJNDQ

QLODL� SRVWHV� UDWD�UDWD� WHUHQGDK� DGDODK� ����� GDQ

WHUWLQJJL� ������ 8QWXN� OHELK� MHODVQ\D� QLODL� SUHWHV

GDQ� SRVWHV� VLVZD� GLSDSDUNDQ� SDGD� JUDILN� �

EHULNXW�

*UDILN� ��� 3HUEDQGLQJDQ�1LODL� 3UHWHV� GDQ� 3RVWHV
SDGD� 3HUODNXDQ� .HWLJD

6HFDUD� XPXP� SHUDQ� JXUX� VXGDK� GDSDW

VHEDJDL� IDVLOLWDWRU��PHQJDPDWL� GDQ�PHPRWLYDVL

DJDU� NHUMD� NHORPSRN� GDSDW� EHUMDODQ� ODQFDU�� JXUX

GDSDW�PHQLODL� GDQ�PHQJHYDOXDVL� � NHHIHNWLIDQQ\D�

*XUX�PHODNXNDQ�HYDOXDVL�WHUKDGDS�SDUWLVLSDVL�GDQ

DNWLYLWDVQ\D�PDXSXQ� KDVLO� SHPLNLUDQ� VLVZD� SDGD

NHJLDWDQ� GLVNXVL� GDQ� NHUMD� NHORPSRN�

����%HODMDU�EHUGDVDUNDQ�PDVDODK�DGDODK�VXDWX

SURVHV� SHPEHODMDUDQ� \DQJ� GLDZDOL� GDUL�PDVDODK�

PDVDODK�\DQJ�GLWHPXNDQ�GDODP�NHKLGXSDQ�VHKDUL�

KDUL�GL�PDV\DUDNDW�

3DGD� SHQHUDSDQ�PRGHO� SHPEHODMDUDQ� 3%,

GDSDW�GLEXDW�WDKDS�NHJLDWDQ�\DQJ�PHOLSXWL�SURVHV�

WXMXDQ�GDQ�KDVLO��3DGD�3URVHV��*XUX�PHPXODL�VHVL

DZDO� 3%,� GHQJDQ�PHQJXQJNDSNDQ� SHUPDVDODKDQ

\DQJ� DNDQ� GLKDGDSL� ROHK� VLVZD�� 0HODNXNDQ

SHQGHNDWDQ� NHSDGD� � VLVZD� DJDU� WLGDN�PHUDVD

VXQJNDQ� DWDX� WDNXW� XQWXN� EHUWDQ\D� DSDELOD� DGD

KDO�KDO� \DQJ� WLGDN� GLPHQJHUWLQ\D�� 8QWXN

VHODQMXWQ\D�JXUX�GDSDW�GHQJDQ�PXGDK�PHQJDWXU

GDQ�PHPLQWD� VLVZD� XQWXN� EHODMDU� ILVLND� GHQJDQ

PRGHO� SHPEHODMDUDQ� \DQJ� DNDQ� GLWHUDSNDQ� ROHK

JXUX�� 6LVZD� WHODK� GDSDW�PHQJRUJDQLVDVLNDQ� DSD

\DQJ�WHODK�PHUHND�SDKDPL�WHQWDQJ�SHUPDVDODKDQ

GDQ�PHQFRED�PHQJLGHQWLILNDVL�KDO�KDO�WHUNDLW�����

$SD�\DQJ�GLNHWDKXL�����DSD�\DQJ�WHUMDGL��6HWHODK

VHOHVDL� �EUDLQVWRUPLQJ�GDQ�GLVNXVL� ���ELVDNDK� LWX

MDZDEQ\D��VLVZD�PHODQMXWNDQ�NHSDGD�����HYDOXDVL

NULWLV� WHUKDGDS� VDUDQ�� 8QWXN� PHPDQWDSNDQ

MDZDEDQ� \DQJ� NHORPSRN� EXDW� PDND� VHODPD

GLVNXVL� VLVZD�PHQJDMXNDQ� SHUWDQ\DDQ� NHSDGD

JXUX� EDLN� VHFDU� SHURUDQJDQ� PDXSXQ� VHFDUD

NHORPSRN� WHQWDQJ� KDO�KDO� \DQJ� WLGDN� PHUHND

SDKDPL� �DSD� \DQJ� LQJLQ� GLNHWDKXL���+DO� WHUVHEXW

VDQJDW�EDLN�VHNDOL��WDQSD�GLVDGDULQ\D��VLVZD�WHODK

PHODNXNDQ� SURVHV� SHQ\HOLGLNDQ� GDQ� SHPHFDKDQ
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PDVDODK� WHUKDGDS� SHUPDVDODKDQ� ILVLND�� +DO

WHUVHEXW� VHVXDL� GHQJDQ� WXMXDQ� GDUL� PRGHO

SHPEHODMDUDQ�3UREOHP�%DVHG�,QVWUXFWLRQ�

6HEHOXP� DNKLU� VHVL� SHUWDPD� JXUX� PHQ�

GDPSLQJL�VLVZD�XQWXN� IRNXV�WHUKDGDS�SHUWDQ\DDQ

\DQJ� GLDQJJDS� SHQWLQJ�� +DO� WHUVHEXW� SHUOX

GLODNXNDQ� JXUX� DJDU� VLVZD�PDPSX� �PHQHQWXNDQ

FDUD�PHPEDJL�WDQJJXQJ� MDZDE�XQWXN�PHQ\HOLGLNL

SHUWDQ\DDQ�����DSD�\DQJ�DNDQ�GLODNXNDQ�����$SD

\DQJ� KDUXV� GLODNXNDQ� VHEDJLDQ� GDUL� NLWD�� GDQ� ��

VLDSD� \DQJ� PHODNXNDQ� DSD�� +DVLOQ\D� FXNXS

PHPXDVNDQ� PDVLQJ�PDVLQJ� VXGDK� GDSDW

EHUSHUDQ� DNWLI� GDODP� NHJLDWDQ� NHORPSRNQ\D

PDVLQJ�PDVLQJ�� WLGDN� DGD� VLVZD� \DQJ� GLDP� GDQ

EHUSDQJNX�WDQJDQ�VDMD�DWDX�WLGDN�DGD�VLVZD�\DQJ

PHUDVD�OHELK�GDUL�VLVZD�ODLQQ\D��VHPXD�VDPD�WLGDN

DGD� SHUEHGDDQ�� 0DMX� EHUVDPD� GDQ� WLGDN� DGD

VLVZD� \DQJ� WHUWLQJJDO� DWDX� GLWLQJJDONDQ� LWXODK

SULQVLS� NHORPSRN� � \DQJ� KDUXV� GLSXML� GDQ� GLEHUL

SHQJKDUJDDQ�� ,WXODK� VDODK� VDWX� NHXQJJXODQ

PRGHO� SHPEHODMDUDQ�3%,�

7XMXDQ�� GHQJDQ�PHQHUDSNDQ�PRGHO� SHP�

EHODMDUDQ� 3%,� JXUX� GDSDW� PHPEXDW� VLVZD

WHUPRWLYDVL�� � EHUXVDKD�PHQ\HOHVDLNDQ� SHUPD�

VDODKDQ�\DQJ�DNDQ� GLKDGDSL� GDODP�SHPEHODMDUDQ

GDQ� GDODP� NHKLGXSDQ� VHKDUL�KDUL�� +DO� WHUVHEXW

WHUJDPEDU� GDUL� SHUWDQ\DDQ�SHUWDQ\DDQ� \DQJ

GLORQWDUNDQ� VLVZD� WHUKDGDS� �PDVDODK�PDVDODK

\DQJ� GLEHULNDQ� JXUX�� SURVHV� HNVSORUDVL� \DQJ

GLODNXNDQ� VLVZD� VHFDUD� EHUNHORPSRN� � VDDW

PHPHFDKNDQ�PDVDODK�

3DGD� SHPEHODMDUDQ� 3%,� 6LVZD� WHUGRURQJ

PHQJLGHQWLILNDVL� DSD� \DQJ� WLGDN�PHUHND� NHWDKXL

DWDX�SDKDPL��,QL�PHOHQJNDSL�GDVDU�PHUHND�GDODP

PHQJKDGDSL� WDQWDQJDQ� EHODMDU� VHODQMXWQ\D�� +DO

WHUVHEXW�GDSDW�PHPDFX�VLVZD�XQWXN�OHELK�EDQ\DN

PHPEDFD� GDQ� EHODMDU� ILVLND� VHEHOXP� SHP�

EHODMDUDQ�GL�NHODV�EHUODQJVXQJ��PHUHND�WHODK�VLDS

PHQJKDGDSL� SHUPDVDODKDQ� \DQJ� DNDQ� GLDMXNDQ

JXUX�PDXSXQ� ROHKE� VLVZD� ODLQQ\D�� +DO� WHUVHEXW

VDQJDW� SRVLWLI� NDUHQD� VLVZD� VHDNDQ� EHUORPED

XQWXN�GDSDW�PHQMDZDE�WDQWDQJDQ�\DQJ�GLEHULNDQ

JXUX� GDODP� SHODMDUDQ� ILVLND�� 6LVZD� VHODOX

PHPEHNDOL�GLUL�GHQJDQ�PHPEDFD�GDQ�EHODMDU�ILVLND

DJDU�GDSDW�EHUVDLQJ�GHQJDQ�VLVZD�ODLQQ\D��GDODP

PHQJHPXNDNDQ� LGH�LGH� PHQMDZDE� VHPXD

SHUPDVDODKDQ� \DQJ� DGD�� $SDELOD� KDO� WHUVHEXW

EHUODQJVXQJ� VHWLDS� VDDW�PDND� GDSDW� GLSDVWLNDQ

SUHVWDVL�VLVZD�DNDQ�VDQJDW�EDLN�� � �3DGD�DNKLUQ\D

VLVZD� ELVD�PHPDKDPL� KDO� \DQJ� WHUMDGL� VHFDUD

OHQJNDS� GDQ� EHODMDU� PHQJJXQDNDQ� LQWHUHODWLQJ

LGH� VHUWD� SHQJHWDKXDQ� GDUL� EHUPDFDP�PDFDP

GLVLSOLQ�� 'L� VDPSLQJ� LWX� NHUMD� WLP� GDQ� UDVD

NHEHUVDPDDQ� MXJD� DNDQ� EHUNHPEDQJ�� PDND

KXEXQJDQ�VRVLDO�VLVZD�DNDQ�PHQMDGL�VHPDNLQ�EDLN

GDQ� VHKDW�

+DVLO��EHODMDU�VHVXDL�NRQWHNVQ\D�DNDQ�GLLQJDW

OHELK�ODPD�GDQ�OHELK�PXGDK�GLSDKDPL�ROHK�VLVZD�

NDUHQD� VLVZD� PHQJDODPL� VHQGLUL� SURVHV

SHPEHODMDUDQQ\D�� %DJDLPDQD� VLVZD� KDUXV� GDSDW

EHNHUMD� VHFDUD� NHORPSRN� EDJDLPDQD� SHQJH�

WDKXDQ� WHUVHEXW�GLEDQJXQ�GDQ�EDJDLPDQD�SURVHV

HNVSORUDVL� WHUVHEXW� GLODNXNDQ�� .RQWHNVQ\D� \DQJ

UHOHYDQ� GHQJDQ� NHMDGLDQ� GDQ� SHQJHWDKXDQ� \DQJ

GLPLOLNL� VLVZD� VHKLQJJD� DNDQ� OHELK�PHPRWLYDVL

VLVZD�XQWXN�EHODMDU� ILVLND� OHELK� MDXK� ODJL��$SDELOD

VHWLDS�SHPEHODMDUDQ�ILVLND�PHQHUDSNDQ�PRGHO�3%,

GDSDW�PHPEXDW�EHODMDU� ILVLND�PHQMDGL�NHELDVDDQ�

NDUHQD� EHODMDU� VHFDUD� WHUXV�PHQHUXV�PHQJDUDK

NHSDGD� NHELDVDDQ�� 3HQVWLPXOXVDQ� SHQJHWDKXDQ

\DQJ� DGD� DNDQ�PHPIDVLOLWDVL� LQWHJUDVL� SHQJH�

WDKXDQ�EDUX��$SDELOD�SHQHUDSDQ�PRGHO�3%,�GDSDW

GLNDWDNDQ�VHEDJDL�IDVLOLWDV��PDND�IDVLOLWDV�LQL�DNDQ

VHODOX� GLEXWXKNDQ� VLVZD� � GDODP� EHODMDU� ILVLND�

)DVLOLWDV� LQL� VHFDUD� SURJUHVLI� DNDQ�PHPEDQJXQ

PHQWDO� XQWXN� PHQ\LPSDQ�� PHQGDSDWNDQ� GDQ

PHQJDSOLNDVLNDQ�SHQJHWDKXDQ�\DQJ�GLPLOLNL�VLVZD�

'DSDW� GLVLPSXONDQ� NDUDN�WHULVWLND� PRGHO� 3%,

DGDODK� �� ³%HODMDU� DNDQ� OHELK� EDLN� MLND� VLVZD� ELVD

PHQJDMXNDQ� SHUWDQ\DDQ� GDQ�PHQFDUL� � MDZDEQ\D

VHQGLUL´� �� EHUGDVDUNDQ� SHQJDODPDQ� VLVZD� GDODP

EHODMDU�ILVLND�GHQJDQ�PRGHO�3%,�GDSDW�GLVLPSXONDQ

LQWHJUDVL� GDUL� EHODMDU� PHPEDQWX� VLVZD� XQWXN

PHQJJDEXQJNDQ�SHPDKDPDQ�NHUMD�WLP��NHORPSRN�

GDQ� NHDKOLDQ�PDQDMHPHQ� �SHPEDJLDQ� NHUMD

DQJJRWD� NHORPSRN�� � DNDQ� WHUEDQJXQ�

'HQJDQ�GLWHUDSNDQ�PRGHO�3%,�GDODP�SHODMDUDQ

)LVLND� GLKDUDSNDQ� GDSDW�PHQJXUDQJL� WHUMDGLQ\D

PLVNRQVHSVL��VHKLQJJD�NRQVHS�ILVLND�\DQJ�GLWHULPD

VLVZD� GDSDW�PHQMDGL� EHNDO� SHQJHWDKXDQ� \DQJ

EHUJXQD�GL�PDVD�GDWDQJ���0RGHO�3%,�GDSDW�PHQMDGL

DOWHUQDWLI�\DQJ�GLSLOLK�JXUX�GDODP�PHQJDMDU�ILVLND

GL� NHODV�� VHKLQJJD� VLVZD� GDSDW� PHQJDODPL

SHQJDODPDQ�EDUX� GDODP�EHODMDU� ILVLND� GDQ� GDSDW

PHPDKDPL�ILVLND�VHFDUD�PHQGDODP�EDKNDQ�GDSDW

PHQLQJNDW�
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6LPSXODQ�GDQ�6DUDQ

6LPSXODQ

*XUX�WHODK�GDSDW��PHUDQFDQJ�PRGHO�SHPEHODMDUDQ

3UREOHP�%DVHG�,QVWUXFWLRQ�PHVNLSXQ�SUHVWDVL�VLVZD

\DQJ�GLWUHDWPHQW��EHOXP�PHQJDODPL�SHQLQJNDWNDQ

\DQJ� VLJQLILNDQ� GLEDQGLQJNDQ� GHQJDQ� VLVZD� \DQJ

WLGDN� GLWUHDWPHQW�

*XUX�PHPEDQWX� VLVZD� GDODP�PHQGHILQLVLNDQ

GDQ� PHQJRUJDQLVDVLNDQ� WXJDV� EHODMDU� \DQJ

EHUKXEXQJDQ� GHQJDQ� PDVDODK�� PHPEDQWX

PHQHQWXNDQ� ODQJNDK�ODQJNDK� PHPHFDKNDQ

PDVDODK� SDGD� VHWLDS� NHORPSRN� VLVZD

*XUX� WHODK� GDSDW�PHQGRURQJ� VLVZD� XQWXN

PHQJXPSXONDQ� LQIRUPDVL� \DQJ� VHVXDL�� PHODN�

VDQDNDQ� HNVSHULPHQ� JXQD� � PHQGDSDWNDQ

SHQMHODVDQ� GDQ� SHPHFDKDQ�PDVDODK�

3HQHUDSDQ� PRGHO� 3%,� *XUX� PHPEHULNDQ

EDQWXDQ�VHSHUOXQ\D�WHUXWDPD�WHQWDQJ�SHPEDJLDQ

WXJDV� GDODP� NHORPSRN� GDQ� � VLVZD� WHODK� GDSDW

PHUHQFDQDNDQ�GDQ�PHQ\LDSNDQ�NDU\D�\DQJ�VHVXDL

VHSHUWL� ODSRUDQ��PHPEDQWX� VLVZD� XQWXN� EHUEDJL

WXJDV� GHQJDQ� WHPDQQ\D�

*XUX�WHODK�PHPEDQWX�VLVZD�XQWXN�PHODNXNDQ

UHIOHNVL��GDQ�PHQJHYDOXDVL� WHUKDGDS�SHQ\HOLGLNDQ

VLVZD� GDQ� SURVHV� \DQJ� VLVZD� JXQDNDQ� VHKLQJJD

VLVZD� GDSDW� PHQJHWDKXL� NHOHPDKDQ� GDQ

NHNXUDQJDQQ\D�GDUL�KDVLO�UHIOHNVL�\DQJ�GLODNXNDQ�

6DUDQ

*XUX� KDUXV� OHELK� VHULQJ� PHQHUDSNDQ� PRGHO

3HPEHODMDUDQ� %DVHG� ,QVWUXFWLRQDO� GDODP

SHPEHODMDUDQ�ILVLND�DJDU�VLVZD�WHUELDVD�EHUGLVNXVL

GDQ� GDSDW�PHPHFDKNDQ�PDVDODK� \DQJ� GLKDGDSL

\DQJ� SDGD� DNKLUQ\D� SUHVWDVL� EHODMDU� VLVZD� GDSDW

PHQLQJNDW�
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