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7KLV� VWXG\� DLPV� WR� GHWHUPLQH� ZKLFK� LV� PRVW� VLJQLILFDQW� DQG� LQIOXHQWLDO� HIHNWLLI

EHWZHHQ� OHDUQLQJ� PRGHOV� /HDUQLQJ� &RRSHUDWLI� 67$'� W\SH� RI� OHDUQLQJ� PRGHO

/HDUQLQJ�&RPSOHWHG� WKH�DELOLW\� WR�DQDO\]H� WKH� LQWULQVLF�HOHPHQWV�RI�VKRUW�VWRULHV�

7KH� HIIHFWLYHQHVV� RI� WKLV� PRGHO� FDQ� EH� VHHQ� IURP� WKH� GLIIHUHQFHV� LQ� OHDUQLQJ

RXWFRPHV� �� HOHPHQWV� RI� WKH� LQWULQVLF� DELOLW\� WR� DQDO\]H� VKRUW� VWRULHV� LQ�&ODVV�;,

VFLHQFH� VWXGHQWV� 60$� 1HJHUL� �� 6LEROJD� /HDUQLQJ� <HDU� ����������� 7KH� VWXG\

SRSXODWLRQ�ZDV�DOO�VWXGHQWV�LQ�JUDGH�;,�,3$�60$�1HJHUL���6LEROJD�/HDUQLQJ�<HDU

����������ZKLFK�DPRXQWHG�WR�����SHRSOH��6DPSOHV�WDNHQ�LQ�WKLV�UHVHDUFK�FOXVWHU

DV�PDQ\�DV����SHRSOH�UDQGRPO\�IURP�WKH�SRSXODWLRQ�

3HQGDKXOXDQ

.HEHUKDVLODQ� SURVHV� EHODMDU� PHQJDMDU� GDSDW� GLWHPXNDQ� GDUL� EHEHUDSD

IDNWRU�� 6DODK� VDWX� IDNWRU� \DQJ�PHQHQWXNDQ� NHEHUKDVLODQ� SURVHV� EHODMDU�PHQJDMDU

DGDODK� SHQJJXQDDQ� PRGHO� SHPEHODMDUDQ� \DQJ� WHSDW� GDQ� VHVXDL� GHQJDQ� PDWHUL

SHODMDUDQ��VHUWD�PHQJJXQDNDQ�PHGLD�\DQJ�PHQGXNXQJ�WXMXDQ�SHPEHODMDUDQ�6DVWUD

PHUXSDNDQ�EDJLDQ�GDUL�SHPEHODMDUDQ�EDKDVD�,QGRQHVLD��

&HUSHQ� PHUXSDNDQ� VDODK� VDWX� PHWHUL� SRNRN� GDODP� SHPEHODMDUDQ� EDKDVD

,QGRQHVLD��'DODP�PHPDKDPL�GDQ�PHQJDQDOLVLV�XQVXU�LQWULQVLN�FHUSHQ��VLVZD�KDUXV

PHQJHQDOL� DSD� VDMD� XQVXU� LQWULQVLN� GDODP� VHEXDK� FHUSHQ��0HQJLQJDW� SHQWLQJQ\D

NHPDPSXDQ� PHQJDQDOLVLV� XQVXU� LQWULQVLN� FHUSHQ� PDND� JXUX� GLWXQWXW� XQWXN
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PHQLQJNDWNDQ�SURVHV�EHODMDU�PHQJDMDU�GHQJDQ�PHPLOLK�PRGHO�SHPEHODMDUDQ�\DQJ

PHQDULN�� HIHNWLI�� HILVLHQ� GDQ� EHUYDULDVL�� .DUHQD� WDQSD�PRGHO� SHPEHODMDUDQ� \DQJ

WHSDW�PDND�SURVHV�EHODMDU�PHQJDMDU�WLGDN�DNDQ�GDSDW�WHUHDOLVDVL�GHQJDQ�EDLN�

6HVXDL� GHQJDQ� VWDQGDU� LVL� XQWXN�60$��PHPDKDPL� XQVXU� LQWULQVLN� FHUSHQ

PHUXSDNDQ�VDODK�VDWX�NRPSHWHQVL�\DQJ�KDUXV�GLNXDVDL�ROHK�VLVZD�NHODV�;,��6HVXDL

GHQJDQ� VWDQGDU� LVL� WHUVHEXW�� VLVZD�GLKDUDSNDQ�PDPSX�PHPDKDPL�XQVXU� LQWULQVLN

FHUSHQ��1DPXQ�EHUGDVDUNDQ�KDVLO�ZDZDQFDUD�\DQJ�GLODNXNDQ�ROHK�SHQXOLV�GHQJDQ

JXUX�ELGDQJ�VWXGL�%DKDVD�,QGRQHVLD�60$�1HJHUL���6LEROJD��VLVZD�NXUDQJ�PDPSX

GDODP�PHQJDQDOLVLV�XQVXU�LQWULQVLN�FHUSHQ�

6HFDUD� RSHUDVLRQDO� PDVLQJ�PDVLQJ� PRGHO� SHPEHODMDUDQ� PHPLOLNL

NHNXUDQJDQ�GDQ�NHOHELKDQ��.HOHELKDQ�EHUDUWL�DGDQ\D�NHHIHNWLSDQ�GDQ�NHHILVLHQDQ

SHQJJXQDDQQ\D� GDODP� SURVHV� EHODMDU� PHQJDMDU�� 6HEDOLNQ\D� NHNXUDQJDQ� EHUDUWL

DGDQ\D�NHWHUEDWDVDQ�XQWXN�GLWHUDSNDQ�GDODP�NHJLDWDQ�EHODMDU�PHQJDMDU�

5HIOHNVL� SHPLNLUDQ� GL� DWDVODK� \DQJ� PHPRWLYDVL� SHQXOLV� XQWXN� PHODNXNDQ

SHQHOLWLDQ� ³(IHNWLILWDV� 0RGHO� 3HPEHODMDUDQ� &RRSHUDWLI� /HDUQLQJ� 7LSH� 67$'

GDODP�0HQLQJNDWNDQ�.HPDPSXDQ�0HQJDQDOLVLV�8QVXU�,QWULQVLN�&HUSHQ�´

.DMLDQ�7HRUL

.DWD HIHNWLILWDV� EHUDVDO� GDUL� %DKDVD� ,QJJULV�� HIIHFWLYHQHVV \DQJ� EHUDUWL

NHHIHNWLIDQ�� 'DODP� .DPXV� %HVDU� %DKDVD� ,QGRQHVLD� (GLVL� .HWLJD� ����������

GLQ\DWDNDQ�� ³(IHNWLYLWDV� DGDODK� ���� NHDGDDQ� EHUSHQJDUXK�� KDO� EHUNHVDQ�� ���

NHPDQMXUDQ�� NHPXMDUDEDQ�� ���� NHEHUKDVLODQ�� NHPDQJNXVDQ�� GDQ� ���� KDO� PXODL

EHUODNXQ\D�´�6HODQMXWQ\D�$OZL� �����������PHQ\DWDNDQ�� ³(IHNWLYLWDV� EHUDVDO� GDUL

NDWD� µHIHNWLI¶� \DLWX� DGD� HIHNQ\D�� PDQMXU�� PXMDUDE�� GDSDW� PHPEDZD� KDVLO�� GDQ

EHUKDVLO�JXQD�´

6RHNDPWR��GNN��GDODP�7ULDQWR�����������PHQ\DWDNDQ��0RGHO�SHPEHODMDUDQ

DGDODK� NHUDQJND� NRQVHSWXDO� \DQJ� PHOXNLVNDQ� SURVHGXU� \DQJ� VLVWHPDWLV� GDODP

PHQJRUJDQLVDVLNDQ� SHQJDODPDQ� � EHODMDU� XQWXN�PHQFDSDL� WXMXDQ� EHODMDU� WHUWHQWX�
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GDQ� EHUIXQJVL� VHEDJDL� SHGRPDQ� EDJL� SDUD� SHUDQFDQJ� SHPEHODMDUDQ� GDQ� SDUD

SHQJDMDU�GDODP�PHUHQFDQDNDQ�DNWLYLWDV�EHODMDU�PHQJDMDU�

%HUGDVDUNDQ� XUDLDQ� SHQGDSDW� GL� DWDV�� GDSDW� GLVLPSXONDQ� EDKZD� PRGHO

SHPEHODMDUDQ�DGDODK�SROD�\DQJ�GLJXQDNDQ�VHEDJDL�SHGRPDQ�GDODP�PHUHQFDQDNDQ

SHPEHODMDUDQ� GL� NHODV� DWDX� SHPEHODMDUDQ� GDODP� WXWRULDO� GDQ� XQWXN� PHQHQWXNDQ

SHUDQJNDW�SHUDQJNDW� SHPEHODMDUDQ� WHUPDVXN� GL� GDODPQ\D� EXNX�EXNX�� ILOP�

NRPSXWHU�� NXULNXOXP�� GDQ� ODLQ�ODLQ� XQWXN�PHQFDSDL� WXMXDQ� EHODMDU� WHUWHQWX�� GDQ

EHUIXQJVL�VHEDJDL�SHGRPDQ�EDJL�SDUD�SHUDQFDQJ�SHPEHODMDUDQ�GDQ�SDUD�SHQJDMDU

GDODP�PHUHQFDQDNDQ�DNWLYLWDV�EHODMDU�PHQJDMDU�

+DNLNDW� 0RGHO� 3HPEHODMDUDQ &RRSHUDWLI� /HDUQLQJ� 7LSH� 67$'� �6WXGHQW

7HPDV�$FKLHYHPHQW�'LYLVLRQV�

� 0RGHO� SHPEHODMDUDQ� NRRSHUDWLI� 7LSH� 67$'� GLNHPEDQJNDQ� ROHK� 5REHUW

6ODYLQ� GDUL� 8QLYHVLWDV� -RKQ�+RSNLQV�86$��0RGHO� SHPEHODMDUDQ� LQL�PHUXSDNDQ

PRGHO�SHPEHODMDUDQ�\DQJ�SDOLQJ�VHGHUKDQD�GDQ�SDOLQJ�PXGDK�GLSDKDPL��6HEDJDL

VHEXDK�PRGHO�SHPEHODMDUDQ��SHPEHODMDUDQ�NRRSHUDWLI�PHPLOLNL�FLUL�WHUVHQGLUL�\DQJ

PHPEHGDNDQQ\D�GHQJDQ�PRGHO�SHPEHODMDUDQ�\DQJ�ODLQQ\D��

/DQJNDK�ODQJNDK� PRGHO� SHPEHODMDUDQ &RRSHUDWLI� /HDUQLQJ� 7LSH

67$'�DGDODK�VHEDJDL�EHULNXW�

�� PHPEHQWXN�NHORPSRN�\DQJ�DQJJRWDQ\D�����RUDQJ� VHFDUD�KHWHURJHQ

�FDPSXUDQ�PHQXUXW�SUHVWDVL��MHQLV�NHODPLQ��VXNX��GDQ�ODLQ�ODLQ��

�� JXUX�PHQ\DMLNDQ�PDWHUL�SHODMDUDQ�

�� JXUX� PHPEHUL� WXJDV� NHORPSRN� XQWXN� GLNHUMDNDQ� ROHK

DQJJRWD�DQJJRWD� NHORPSRN�� .HPXGLDQ� DQJJRWD� \DQJ� WDKX

PHQMHODVNDQ�SDGD�DQJJRWD�DQJJRWD�ODLQQ\D�GDODP�NHORPSRN�WHUVHEXW

VDPSDL�VHPXD�DQJJRWD�GDODP�NHORPSRN�LWX�PHQJHUWL�
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�� JXUX� PHPEHUL� NXLV�SHUWDQ\DDQ� NHSDGD� VHOXUXK� VLVZD�� 3DGD� VDDW

PHQMDZDE�NXLV�WLGDN�EROHK�VDOLQJ�PHPEDQWX�

�� JXUX� PHPEHUL� HYDOXDVL� EHUXSD� PHQMDZDE� SHUWDQ\DDQ�SHUWDQ\DDQ

\DQJ�GLEHULNDQ�ROHK�JXUX�

�� JXUX� PHQ\LPSXONDQ� KDVLO� SHODMDUDQ� VHNDOLJXV� PHPEHULNDQ

SHQJKDUJDDQ� NHSDGD� LQGLYXGX� DWDX� NHORPSRN� \DQJ� PHPSHUROHK

XSD\D�PDNVLPDO�DWDX�KDVLO�EHODMDU�\DQJ�EDLN�GDQ�VHPSXUQD�

6HSHUWL� KDOQ\D� ODQJNDK�ODQJNDK� SHPEHODMDUDQ &RRSHUDWLI� /HDUQLQJ� \DQJ

VXGDK� GLMHODVNDQ�� 3HPEHODMDUDQ�.RSHUDWLI�7LSH�67$'�PHPLOLNL� IDVH�IDVH� GDODP

SHODNVDQDDQQ\D�� )DVH� SHPEHODMDUDQ &RRSHUDWLI� /HDUQLQJ� 7LSH� 67$'� SDGD

KDNLNDWQ\D� VDPD� GHQJDQ� ODQJNDK�ODQJNDKQ\D��:DODXSXQ� GHPLNLDQ�� DGD� EDLNQ\D

IDVH�IDVH�WHUVHEXW�GLSDSDUNDQ�VHSHUWL�GL�EDZDK�LQL�

7DEHO����)DVH�IDVH�3HPEHODMDUDQ�.RRSHUDWLI�7LSH�67$'

)DVH .HJLDWDQ�*XUX

)DVH��

0HQ\DPSDLDNDQ� WXMXDQ� GDQ

PHPRWLYDVL�VLVZD

0HQ\DPSDLNDQ� VHPXD� WXMXDQ� SHODMDUDQ

\DQJ� LQJLQ� GLFDSDL� SDGD� SHODMDUDQ� WHUVHEXW

GDQ�PHPRWLYDVL�VLVZD�EHODMDU

)DVH��

0HQ\DM LNDQ�PHQ\DPSDLNDQ

LQIRUPDVL

0HQ\DMLNDQ�LQIRUPDVL�NHSDGD�VLVZD�GHQJDQ

MDODQ�PHQGHPRQVWUDVLNDQ� DWDX� OHZDW� EDKDQ

EDFDDQ

)DVH��

0HQJRUJDQLVDVLNDQ� VLVZD� GDODP

NHORPSRN�NHORPSRN�EHODMDU

0HQMHODVNDQ� NHSDGD� VLVZD� EDJDLPDQD

FDUDQ\D� PHPEHQWXN� NHORPSRN� EHODMDU� GDQ

PHPEDQWX�VHWLDS�NHORPSRN�DJDU�PHODNXNDQ

WUDQVLVL�VHFDUD�HILVLHQ

)DVH�� 0HQJHYDOXDVL� KDVLO� EHODMDU� WHQWDQJ� PDWHUL

\DQJ� WHODK� GLDMDUNDQ� DWDX� PDVLQJ�PDVLQJ
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0HPELPELQJ� NHORPSRN� EHNHUMD

GDQ�EHODMDU

NHORPSRN�PHPSUHVHQWDVHNDQ�KDVLO�NHUMDQ\D

)DVH��

0HPEHULNDQ�SHQJKDUJDDQ

0HQFDUL� FDUD�FDUD� XQWXN� PHQJKDUJDL� EDLN

XSD\D� PDXSXQ� KDVLO� EHODMDU� LQGLYLGX� GDQ

NHORPSRN

�������������6XPEHU���,EUDKLP��GNN���GDODP�7ULDQWR�����������

� 3HQJKDUJDDQ� DWDV� NHEHUKDVLODQ� NHORPSRN� GDSDW� GLODNXNDQ� ROHK� JXUX

GHQJDQ�PHODNXNDQ�WDKDSDQ�WDKDSDQ�VHEDJDL�EHULNXW�

D� 0HQJKLWXQJ�VNRU�LQGLYLGX

8QWXN� PHPEHULNDQ� VNRU� SHUNHPEDQJDQ� LQGLYLGX� GLKLWXQJ� VHSHUWL� SDGD

WDEHO�EHULNXW�LQL�

7DEHO����3HUKLWXQJDQ�6NRU�3HUNHPEDQJDQ

1LODL�7HV

6NRU

3HUNHPEDQJDQ

/HELK�GDUL����SRLQ�GL�EDZDK�VNRU�DZDO

���SRLQ�GL�EDZDK�VDPSDL���SRLQ�GL�EDZDK�VNRU�DZDO

6NRU�DZDO�VDPSDL����SRLQ�GL�DWDV�VNRU�DZDO

/HELK�GDUL����SRLQ�GL�DWDV�VNRU�DZDO

1LODL�VHPSXUQD��WDQSD�PHPSHUKDWLNDQ�VNRU�DZDO�

��SRLQ

���SRLQ

���SRLQ

���SRLQ

���SRLQ

E� 0HQJKLWXQJ�VNRU�NHORPSRN

6NRU� NHORPSRN� GLKLWXQJ� GHQJDQ� PHPEXDW� UDWD�UDWD� VNRU� SHUNHPEDQJDQ

DQJJRWD� NHORPSRN�� \DLWX� GHQJDQ� PHQMXPODK� VHPXD� VNRU� SHUNHPEDQJDQ� \DQJ

GLSHUROHK� DQJJRWD� NHORPSRN� GLEDJL� GHQJDQ� MXPODK� DQJJRWD� NHORPSRN�� 6HVXDL
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GHQJDQ�UDWD�UDWD�VNRU�SHUNHPEDQJDQ�NHORPSRN��GLSHUROHK�NDWHJRUL�VNRU�NHORPSRN

VHSHUWL�WHUFDQWXP�SDGD�WDEHO�GL�EDZDK�LQL�

7DEHO����7LQJNDW�3HQJKDUJDDQ�.HORPSRN

5DWD�UDWD�7LP 3UHGLNDW

��� [����

��� [�����

���� [�����

���� [�����

�

7LP�EDLN

7LP�KHEDW

7LP�VXSHU

������6XPEHU���5DWXPDQDQ��������GDODP�7ULDQWR�����������

F� 3HPEHULDQ� SHQJKDUJDDQ� GDQ� SHQJDNXDQ� VNRU� NHORPSRN� VHWHODK

PDVLQJ�PDVLQJ�NHORPSRN�PHPSHUROHK�SUHGLNDW��JXUX�PHPEHULNDQ

SHQJKDUJDDQ� NHSDGD� PDVLQJ�PDVLQJ� NHORPSRN� VHVXDL� GHQJDQ

SUHGLNDWQ\D�

6HFDUD� RSHUDVLRQDO� PDVLQJ�PDVLQJ� PRGHO� SHPEHODMDUDQ� PHPLOLNL

NHOHELKDQ�GDQ�NHNXUDQJDQ��.HOHELKDQ�EHUDUWL�DGDQ\D�NHHIHNWLSDQ�GDQ�NHHILVLHQDQ

SHQJJJXQDDQQ\D� GDODP� SURVHV� EHODMDU� PHQJDMDU�� 6HEDOLNQ\D� NHNXUDQJDQ� EHUDUWL

DGDQ\D�NHWHUEDWDVDQ�PRGHO�SHPEHODMDUDQ�XQWXN�GLWHUDSNDQ�GDODP�NHJLDWDQ�EHODMDU

PHQJDMDU�

.HOHELKDQ� PRGHO� SHPEHODMDUDQ &RRSHUDWLI� /HDUQLQJ� 7LSH� 67$'� DGDODK

VHEDJDL�EHULNXW�LQL�

�� PHQJDMDUNDQ�VLVZD�OHELK�UHDNWLI�GDQ�WDQJJDS�

�� VLVZD�OHELK�DNWLI�XQWXN�EHODMDU�
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�� VLVZD� GDSDW� PHQMDOLQ� NHUMD� VDPD� \DQJ� OHELK� DQWDUD� WHPDQ�WHPDQ� NDUHQD

SDUD�VLVZD�GLKDUDSNDQ�ROHK�WXMXDQ�WXMXDQ�\DQJ�KHWHURJHQ�

�� PHPXSXN�VLNDS�VDOLQJ�PHQJKDUJDL�SHQGDSDW�RUDQJ�ODLQ�

�� KDVLO�KDVLO�GLVNXVL�PXGDK�GLSDKDPL�NDUHQD�VHWLDS�VLVZD�LNXW�DNWLI�

.HNXUDQJDQ��PRGHO�SHPEHODMDUDQ &RRSHUDWLI�/HDUQLQJ�7LSH�67$'�DGDODK

VHEDJDL�EHULNXW�LQL�

�� ZDNWX��WHQDJD��GDQ�ELD\D�\DQJ�GLEXWXKNDQ�FXNXS�EDQ\DN�

�� SDGD� VDDW� WHUMDGLQ\D� GLVNXVL� DQWDUWHPDQ� GDODP� VDWX� NHORPSRN�� ELDVDQ\D

NHDGDDQ�NHODV�ULEXW�

+DNLNDW�0RGHO�3HPEHODMDUDQ�%HODMDU�7XQWDV��0DVWHU\�/HDUQLQJ�

%HODMDU� WXQWDV� DGDODK� VDODK� VDWX� ILOVDIDW� \DQJ�PHQ\DWDNDQ� EDKZD� GHQJDQ

VLVWHP�SHQJDMDUDQ� \DQJ� WHSDW� VHPXD� VLVZD� GDSDW� EHODMDU� GHQJDQ� KDVLO� \DQJ� EDLN

GDUL� KDPSLU� VHOXUXK� PDWHUL� SHODMDUDQ� \DQJ� GLDMDUNDQ� GL� VHNRODK� 'DODP� PRGHO

SHPEHODMDUDQ�%HODMDU�7XQWDV� �0DVWHU\�/HDUQLQJ���GLWHWDSNDQ�VWDQGDU�SHQJXDVDDQ

\DQJ�KDUXV�GLNXDVDL�PHQ\DQJNXW�PDWHUL�SHODMDUDQ�\DQJ�GLSHODMDUL��3HQJXDVDDQ�LQL

EHUWXMXDQ�DJDU�VLVZD�GDSDW�PHODQMXWNDQ�SHODMDUDQ�NH�PDWHUL�EHULNXWQ\D�

3HQJHUWLDQ�.HPDPSXDQ�0HQJDQDOLVLV

'DODP� .DPXV� %HVDU� %DKDVD� ,QGRQHVLD� (GLVL� .HWLJD� ����������

GLQ\DWDNDQ�� ³.HPDPSXDQ� DGDODK� NHVDQJJXSDQ�� NHFDNDSDQ�� NHNXDWDQ�´

6HODQMXWQ\D��.DPLVD� �����������PHQ\DWDNDQ�� ³.HPDPSXDQ� DGDODK�NHVDQJJXSDQ

DWDX� NHNXDWDQ�� NHND\DDQ�� VHUWD� NHWHUDPSLODQ� \DQJ� PHQJNHKHQGDNL� NHFHUGDVDQ

VHUWD�SHUKDWLDQ�\DQJ�OHELK�WLQJJL�´

'DUL�XUDLDQ�SHQGDSDW�GL�DWDV�GDSDW�GLVLPSXONDQ�EDKZD�NHPDPSXDQ�DGDODK

NHVDQJJXSDQ� DWDX� NHNXDWDQ�� NHND\DDQ�� VHUWD� NHWHUDPSLODQ� \DQJ� PHQJNHKHQGDNL

NHFHUGDVDQ�VHUWD�SHUKDWLDQ�\DQJ�OHELK�WLQJJL�´

+DNLNDW�&HUSHQ
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&HUSHQ� PHUXSDNDQ� VHEXDK� NDU\D� VDVWUD� \DQJ� GL� GDODPQ\D� WHUGDSDW

QLODL�QLODL�OXKXU��6HEDJDL�VHEXDK�NDU\D�VDVWUD��FHUSHQ�PHPSXQ\DL�WHPSDW�WHUVHQGLUL

GL� GDODP� GXQLD� VDVWUD�� 'L� GDODP� FHUSHQ� GLOXNLVNDQ� NLVDK�NLVDK� NHKLGXSDQ� GDQ

NHDGDDQ� VRVLDO� VXDWX� PDV\DUDNDW�� SHULVWLZD�SHULVWLZD�� LGH�� GDQ� JDJDVDQ�� VHUWD

QLODL�QLODL�\DQJ�GLDPDQDWNDQ�SHQFLSWD�OHZDW�WRNRK�WRNRK�FHULWD��

6HQDGD� GHQJDQ� KDO� LQL� $IIDQGL�� GNN�� ������� ���� PHQ\DWDNDQ�� ³&HUSHQ

DGDODK� NDUDQJDQ� SHQGHN� EHUEHQWXN� SURVD�� 6HODQMXWQ\D� .RVDVLK� ������� ����

PHQ\DWDNDQ�� &HULWD� SHQGHN� �FHUSHQ�� DGDODK� FHULWD� \DQJ�PHQXUXW�ZXMXG� ILVLNQ\D

EHUEHQWXN�SHQGHN��6HODQMXWQ\D�=XOIDKQXU��GNN�� �����������PHQ\DWDNDQ��³&HUSHQ

DGDODK� VXDWX� FHULWD� \DQJ� PHOXNLVNDQ� VXDWX� SHULVWLZD� �NHMDGLDQ�� DSD� VDMD� \DQJ

PHQ\DQJNXW� SHUVRDODQ� MLZD�NHKLGXSDQ� PDQXVLD�� ´.HPXGLDQ� 'HSDUWHPHQ

3HQGLGLNDQ� 1DVLRQDO� �.%%,�� ������ ����� PHQ\DWDNDQ�� ³&HUSHQ� DGDODK� NLVDKDQ

SHQGHN��NXUDQJ�GDUL��������NDWD��\DQJ�PHPEHULNDQ�NHVDQ�WXQJJDO�\DQJ�GRPLQDQ

GDQ�PHPXVDWNDQ�GLUL�SDGD�VDWX�WRNRK�GDODP�VDWX�VLWXDVL��SDGD�VXDWX�NHWLND��´

'DUL� XUDLDQ� SHQGDSDW� GL� DWDV�� GDSDW� GLVLPSXONDQ� EDKZD� FHUSHQ� DGDODK

NDUDQJDQ� SHQGHN� EHUEHQWXN� SURVD� GHQJDQ� NLVDKDQ� NXUDQJ� GDUL� ������� ULEX� NDWD�

PHPSXQ\DL� WHPD�GDQ� MDODQ�FHULWD�\DQJ�VHGHUKDQD�� MXPODK� WRNRKQ\D� WHUEDWDV�GDQ

ODWDUQ\D� PHOLSXWL� UXDQJ� OLQJNXS� \DQJ� WHUEDWDV�� PHOXNLVNDQ� VXDWX� SHULVWLZD

�NHMDGLDQ��DSD�VDMD�\DQJ�PHQ\DQJNXW�SHUVRDODQ�MLZD�NHKLGXSDQ�PDQXVLD��SHULVWLZD

\DQJ�PHQJKDUXNDQ�

+LSRWHVLV�3HQHOLWLDQ

� � +LSRWHVLV� DGDODK� MDZDEDQ� VHPHQWDUD� WHUKDGDS� PDVDODK� SHQGLGLNDQ� \DQJ

SHUOX� GLNDML� NHEHQDUDQQ\D� EHUGDVDUNDQ� GDWD� SHQHOLWLDQ�� 0HQXUXW� $ULNXQWR

����������PHQ\DWDNDQ�EDKZD��³6HEXDK�KLSRWHVLV�GLDUWLNDQ�VHEDJDL�VXDWX�MDZDEDQ

\DQJ�EHUVLIDW�VHPHQWDUD�WHUKDGDS�SHUPDVDODKDQ�SHQHOLWLDQ��VDPSDL�WHUEXNWL�PHODOXL

GDWD�\DQJ�WHUNXPSXO�´
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� %HUWLWLN� WRODN� GDUL� MXGXO� SHQHOLWLDQ�� PDND� KLRSWHVLV� \DQJ� GLDMXNDQ� GDODP

SHQHOLWLDQ�LQL�DGDODK��

+D  � $GD� NHHIHNWLIDQ� GDQ� WHUGDSDW� SHUEHGDDQ� \DQJ� VLJQLILNDQ� GDUL� SHQHUDSDQ

PRGHO� SHPEHODMDUDQ &RRSHUDWLI� /HDUQLQJ� 7LSH� 67$'� GDODP

PHQLQJNDWNDQ�NHPDPSXDQ�PHQJDQDOLVLV�XQVXU�LQWULQVLN�FHUSHQ�VLVZD�NHODV

;,�60$�1HJHUL���6LEROJD�7DKXQ�3HPEHODMDUDQ������������

0(72'2/2*,�3(1(/,7,$1

/RNDVL�GDQ�:DNWX�3HQHOLWLDQ

3HQHOLWLDQ�LQL�DNDQ�GLODNXNDQ�GL�60$�1HJHUL���6LEROJD��$ODVDQ�SHPLOLKDQ

ORNDVL�LQL�DGDODK�VHEDJDL�EHULNXW�

�� DGDQ\D�NHVXOLWDQ�VLVZD�GDODP�PHQJDQDOLVLV�XQVXU�LQWULQVLN�FHUSHQ�

�� VLVZD� 60$� 1HJHUL� �� 6LEROJD� PHPHQXKL� V\DUDW� XQWXN� GLMDGLNDQ

VHEDJDL�SRSXODVL�SHQHOLWLDQ�

3HQHOLWLWDQ�LQL�DNDQ�GLODNVDQDNDQ�SDGD�VHPHVWHU�JDQMLO�7DKXQ�SHPEHODMDUDQ

����������GL�60$�1HJHUL���6LEROJD�

$� 3RSXODVL�GDQ�6DPSHO�3HQHOLWLDQ

�� 3RSXODVL�3HQHOLWLDQ

$ULNXQWR� ����������� PHQ\DWDNDQ� EDKZD�� ³3RSXODVL� DGDODK� NHVHOXUXKDQ

VXEMHN�SHQHOLWLDQ�´�3RSXODVL�SHQHOLWLDQ�LQL�DGDODK�VLVZD�.HODV�;,�,3$�60$�1HJHUL

�� 6LEROJD� 7DKXQ� 3HPEHODMDUDQ� ���������� \DQJ� EHUMXPODK� ���� RUDQJ�

3HULQFLDQQ\D�DGDODK�VHEDJDL�EHULNXW�

6DPSHO�3HQHOLWLDQ

6DPSHO�DGDODK�VHEDJLDQ�NHFLO�GDUL�MXPODK�\DQJ�GLPLOLNL�ROHK�SRSXODVL�LWX�

3HQHQWXDQ� EDQ\DNQ\D VDPSOLQJ� GLWHQWXNDQ� GHQJDQ� EHUSHGRPDQ� SDGD� SHQGDSDW

GDUL�$ULNXQWR� ����������� \DQJ�PHQ\DWDNDQ� EDKZD�� ³8QWXN� VHNHGDU� DQFHU�DQFHU�
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PDND� DSDELOD� VXEMHNQ\D� NXUDQJ� GDUL� ����� OHELK� EDLN� VXEMHNQ\D� VHPXD� VHEDJDL

SHQHOLWLWDQQ\D� PHUXSDNDQ� SHQHOLWLDQ� SRSXODVL�� 6HODQMXWQ\D� MLND� VXEMHNQ\D� EHVDU

GDSDW�GLDPELO�DQWDUD��������DWDX�OHELK�´

%HUGDVDUNDQ�XUDLDQ�WHUVHEXW�PDND�VDPSHO�GLDPELO�VHEDQ\DN�����GDUL����

VLVZD� \DLWX� VHEDQ\DN� ��� RUDQJ�� 'DODP� PHQHQWXNDQ� DWDX� PHQJDPELO� VDPSHO

GLJXQDNDQ�WHNQLN�FOXVWHU�UDQGRP�VDPSOLQJ��/DQJNDK�DZDO�\DQJ�GLODNXNDQ�GDODP

PHPSHUVLDSNDQ�JXOXQJDQ�NHUWDV�\DQJ�EHUWXOLVNDQ�OLPD�QDPD�NHODV�SRSXODVL�\DLWX�

,;�,3$����;,�,3$����;,�,3$����;,�,3$����GDQ�;,�,3$����NHPXGLDQ�JXOXQJDQ�NHUWDV

WHUVHEXW� GLPDVXNNDQ� NH� GDODP� NRWDN�� 6HWHODK� LWX� GLODNXNDQ� SHQJRFRNDQ� XQWXN

PHQJDPELO�VDWX�JXOXQJDQ�NHUWDV��*XOXQJDQ�NHUWDV�SHUWDPD�GLGDSDW�VHEDJDL�NHODV

HNVSHULPHQ��GDQ�JXOXQJDQ�NHUWDV�NHGXD�VHEDJDL�NHODV�NRQWURO�

0HWRGH�3HQHOLWLDQ

0HWRGH�\DQJ�GLJXQDNDQ�GDODP�SHQHOLWLDQ�LQL�DGDODK�PHWRGH�HNVSHULPHQ�

6HVXDL� GHQJDQ� WXMXDQ� SHQHOLWLDQ� WHUVHEXW�� PDND� SHQHOLWLDQ� LQL� PHQJJXQDNDQ

PHWRGH�HNVSHULPHQ�XML�³W´�GHQJDQ�PRGHO 3RVW�7HVW�2QO\�'HVDLQ�*URXS�

,QVWUXPHQ�3HQHOLWLDQ

,QVWUXPHQ� SHQHOLWLDQ� \DQJ� GLJXQDNDQ� SHQHOLWL� DGDODK� XQWXN� PHQJHWDKXL

SHQJDUXK� SHQHUDSDQ� PRGHO� SHPEHODMDUDQ &RRSHUDWLI� /HDUQLQJ� 7LSH� 67$'

WHUKDGDS�NHPDPSXDQ�PHQJDQDOLVLV�XQVXU�LQWULQVLN�FHUSHQ�DGDODK�WHV�KDVLO�EHODMDU

VLVZD� GDODP� PHQJDQDOLVLV� XQVXU� LQWULQVLN� FHUSHQ�� 7HV� NHPDPSXDQ� GLJXQDNDQ

VHWHODK�GLEHULNDQ�SHUODNXDQ��$GDSXQ�KDVLO� WHV�NHPDPSXDQ�\DQJ�GLEHULNDQ�DGDODK

GDODP�EHQWXN�XDUDLDQ��HVVD\�WHVW��

3HPEDKDVDQ�+DVLO�3HQHOLWLDQ

3HPEHODMDUDQ� .RRSHUDWLI� 7LSH� 67$'� DGDODK� PRGHO� SHPEHODMDUDQ� \DQJ

PHQJJXQDNDQ� NHORPSRN�NHORPSRN� NHFLO� GHQJDQ� MXPODK� DQJJRWD� WLDS� NHORPSRN
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���� RUDQJ� VLVZD� VHFDUD� KHWHURJHQ� \DQJ� PHUXSDNDQ� FDPSXUDQ� PHQXUXW� WLQJNDW

SUHVWDVL�� MHQLV� NHODPLQ�� GDQ� VXNX�� 'LDZDOL� GHQJDQ� SHQ\DPSDLDQ� WXMXDQ

SHPEHODMDUDQ��SHQ\DPSDLDQ�PDWHUL��NHJLDWDQ�NHORPSRN��NXLV��GDQ�GLDNKLUL�GHQJDQ

SHQJKDUJDDQ�NHORPSRN��6ODYLQ�GDODP�7ULDQWR�������������

0RGHO� SHPEHODMDUDQ &RRSHUDWLI� /HDUQLQJ� 7LSH� 67$'� DGDODK� VLVWHP

SHPEHODMDUDQ�\DQJ�PHPEHUL�NHVHPSDWDQ�NHSDGD�VLVZD�XQWXN�EHNHUMD�VDPD�GHQJDQ

VHVDPD� VLVZD� GDODP� WXJDV�WXJDV� \DQJ� WHUVWUXNWXU�� GDQ� GDODP� VLVWHP� LQL� JXUX

EHUWLQGDN�VHEDJDL�IDVLOLWDWRU��6HODLQ�LWX��PRGHO�SHPEHODMDUDQ &RRSHUDWLI�/HDUQLQJ

7LSH� 67$'� MXJD� PHPEHULNDQ� NHVHPSDWDQ� NHSDGD� VLVZD� XQWXN� EHODMDU� PDQGLUL

GDODP�PHPHFDKNDQ�PDVDODK�PDVDODK�GDODP�SHPEHODMDUDQ��VHKLQJJD�PHUDQJVDQJ

VLVZD� XQWXN� EHUSLNLU� GDQ� EHURULHQWDVL� SDGD� PDVDODK� DWDX� IDNWD�� WHUPDVXN

GLGDODPQ\D�EHODMDU�EDJDLPDQD�EHODMDU��0RGHO�SHPEHODMDUDQ &RRSHUDWLI�/HDUQLQJ

7LSH�67$'� VHFDUD� WLGDN� ODQJVXQJ�� VHFDUD� VDGDU� GDQ� VLVWHPDWLV�PHQJHPEDQJNDQ

LQWHUDNVL� \DQJ� VLOLK� DVDK�� VLOLK� DVLK�� GDQ� VLOLK� DVXK� DQWDUVHVDPD� VLVZD� VHEDJDL

ODWLKDQ�KLGXS�GL�GDODP�PDV\DUDNDW�Q\DWD�

6HGDQJNDQ� PRGHO� SHPEHODMDUDQ� %HODMDU� 7XQWDV� DGDODK� PRGHO

SHPEHODMDUDQ�\DQJ�PHQLWLNEHUDWNDQ�SURVHV�SHPEHODMDUDQ�SDGD�JXUX��2OHK�NDUHQD

LWX�� JXUX� KDUXV� PHPSHUVLDSNDQ� SRNRN�SRNRN� PDWHUL� \DQJ� DNDQ� GLVDPSDLNDQ

VHVXDL�GHQJDQ�WXMXDQ�SHPEHODMDUDQ�\DQJ�KDUXV�GLFDSDL��'L�VLQL�JXUX�EHNHUMD�OHELK

NHUDV�� VHGDQJNDQ� VLVZD� WLQJJDO� PHQHULPD� PDWHUL� SHODMDUDQ�� GHQJDQ� NDWD� ODLQ

VHMXPODK� VLVZD� SDGD� XPXQ\D� PHQJLNXWL� NHJLDWDQ� SHPEHODMDUDQ� VHFDUD� SDVLI�

'HQJDQ� GHPLNLDQ� GLNKDZDWLUNDQ� NHJLDWDQ� EHODMDU� VLVZD� NXUDQJ� RSWLPDO� VHEDE

WHUEDWDV�SDGD�SHQGHQJDUDQ�GDQ�GD\D�WDQJNDS�VHUWD�PHQFDWDW�DSD�\DQJ�GLVDPSDLNDQ

JXUX��0HQJLQJDW� KDO� WHUVHEXW�PDND�PHWRGH� LQL� NXUDQJ� RSWLPDO� GDODP�PHQJJDOL

NHPDPSXDQ� VLVZD�� 0DND� GDSDW� GLDVXPVLNDQ� EDKZD� SHQJJXQDDQ� 0RGHO

3HPEHODMDUDQ &RRSHUDWLI� /HDUQLQJ� 7LSH� 67$'� VDQJDW� EHUSHQJDUXK� GDUL� SDGD

SHQJJXQDDQ� 0HWRGH� NRQYHQVLRQDO� \DLWX� 0RGHO� 3HPEHODMDUDQ� %HODMDU� 7XQWDV

WHUKDGDS�NHPDPSXDQ�PHQJDQDOLVLV�XQVXU�LQWULQVLN�FHUSHQ��



� :RUG�WR�3')�&RQYHUWHU�Y����8QUHJLVWHUHG�_
KWWS���ZZZ�ZRUG�WR�SGI�FRQYHUWHU�QHW

+DO� LQL� GLEXNWLNDQ� GDUL� KDVLO� SHQHOLWLDQ� EDKZD� PRGHO� SHPEHODMDUDQ

&RRSHUDWLYH�/HDUQLQJ�7LSH�67$' OHELK�EHUSHQJDUXK�GLJXQDNDQ�GDULSDGD�PRGHO

SHPEHODMDUDQ�%HODMDU�7XQWDV�\DLWX�W�� �������WWDEHO���� ������GDQ���� ������DWDX

���� �����!� ������0DND�KLSRWHVLV� QLKLO� �+��� GLWRODN� GDQ� KLSRWHVLV� DOWHUQDWLI� �+D�

GLWHULPD��+DO� LQL�EHUDUWL�GDODP�SHPEHODMDUDQ�PHQJDQDOLVLV�XQVXU� LQWULQVLN�FHUSHQ

GHQJDQ�PRGHO�SHPEHODMDUDQ &RRSHUDWLYH�/HDUQLQJ�7LSH�67$' OHELK�HIHNWLI�GDQ

EHUSHQJDUXK� VLJQLILNDQ� GLEDQGLQJNDQ� PRGHO� SHPEHODMDUDQ� %HODMDU� 7XQWDV� SDGD

VLVZD�NHODV�;,�,3$�60$�1HJHUL���6LEROJD�WDKXQ�SHPEHODMDUDQ�����������

3HQXWXS

6LPSXODQ

%HUGDVDUNDQ�KDVLO�SHQHOLWLDQ�\DQJ�WHODK�GLXUDLNDQ�SDGD�%DE�,9��PDND�GDSDW

GLEXDW�NHVLPSXODQ�VHSHUWL�GL�EDZDK�LQL�

�� 1LODL� WHUWLQJJL� NHPDPSXDQ

PHQJDQDOLVLV� XQVXU� LQWULQVLN

FHUSHQ� GHQJDQ� PRGHO

SHPEHODMDUDQ &RRSHUDWLYH

/HDUQLQJ� 7LSH� 67$'� DGDODK

��� GDQ� QLODL� WHUHQGDK� DGDODK

���� 1LODL� UDWD�UDWD� �PHDQ�

NHPDPSXDQ� VLVZD

PHQJDQDOLVLV� XQVXU� LQWULQVLN

FHUSHQ� GHQJDQ� PRGHO

SHPEHODMDUDQ &RRSHUDWLYH

/HDUQLQJ� 7LSH� 67$'� DGDODK

������� 0DND� GDSDW

GLVLPSXONDQ� EDKZD� VNRU

NHPDPSXDQ� VLVZD

PHQJDQDOLVLV� XQVXU� LQWULQVLN
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FHUSHQ� GHQJDQ� PHQJJXQDNDQ

PRGHO� SHPEHODMDUDQ

&RRSHUDWLI� /HDUQLQJ� 7LSH

67$'� EHUDGD� SDGD� NDWHJRUL

VDQJDW�EDLN�

�� 1LODL� WHUWLQJJL� NHPDPSXDQ

PHQJDQDOLVLV� XQVXU� LQWULQVLN

FHUSHQ� GHQJDQ� PRGHO

SHPEHODMDUDQ� %HODMDU� 7XQWDV

DGDODK� ��� GDQ� QLODL� WHUHQGDK

DGDODK� ���� 1LODL� UDWD�UDWD

�PHDQ�� NHPDPSXDQ� VLVZD

PHQJDQDOLVLV� XQVXU� LQWULQVLN

FHUSHQ� GHQJDQ� PRGHO

SHPEHODMDUDQ� %HODMDU� 7XQWDV

DGDODK� ������� 0DND� GDSDW

GLVLPSXONDQ� EDKZD� VNRU

NHPDPSXDQ� PHQJDQDOLVLV

XQVXU�LQWULQVLN�FHUSHQ�GHQJDQ

PHQJJXQDNDQ� PRGHO

SHPEHODMDUDQ� %HODMDU� 7XQWDV

EHUDGD�SDGD�NDWHJRUL�EDLN�

�� +DVLO� SHPEHODMDUDQ

PHQJDQDOLVLV� XQVXU� LQWULQVLN

FHUSHQ� GHQJDQ� PHQJJXQDNDQ

PRGHO� SHPEHODMDUDQ

&RRSHUDWLYH� /HDUQLQJ� 7LSH

67$'� OHELK� HIHNWLI� GDQ

EHUSHQJDUXK� VLJQLILNDQ

GLJXQDNDQ� GDULSDGD� PRGHO

òô
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SHPEHODMDUDQ� %HODMDU� 7XQWDV�

+DO� LQL� GDSDW� GLOLKDW� GDUL

SHQJXMLDQ�KLSRWHVLV�\DLWX�W�� 

����� WWDEHO ���  � ����� GDQ

���  � ����� DWDX� �� �� ����� !

�����

�� %HUGDVDUNDQ� VLPSXODQ� QRPRU

��� GDSDW� GLVLPSXONDQ� EDKZD

PRGHO� SHPEHODMDUDQ

&RRSHUDWLI� /HDUQLQJ� 7LSH

67$'� GDSDW� PHQLQJNDWNDQ

NHPDPSXDQ� VLVZD� GDODP

PHQJDQDOLVLV� XQVXU� LQWULQVLN

FHUSHQ�

6DUDQ

%HUGDVDUNDQ� SHPEDKDVDQ� GDQ� NHVLPSXODQ� GDUL� KDVLO� SHQHOLWLDQ� GL� DWDV�

PDND�SHQXOLV�PHPEHULNDQ�EHEHUDSD�VDUDQ�VHEDJDL�EHULNXW�LQL�

�� .HPDPSXDQ� PHQJDQDOLVLV� XQVXU� LQWULQVLN� FHUSHQ

GHQJDQ� PRGHO� SHPEHODMDUDQ &RRSHUDWLYH� /HDUQLQJ

7LSH� 67$'� VXGDK� EDLN�� QDPXQ� PDVLK� SHUOX

GLWLQJNDWNDQ�� +DO� LQL� ELVD� VDMD� GLODNXNDQ� GHQJDQ

PHPEHULNDQ�ODWLKDQ�\DQJ�PDNVLPDO�NHSDGD�VLVZD�

�� 3HPDKDPDQ� JXUX� WHUKDGDS� PHWRGH�PHWRGH

SHPEHODMDUDQ� VHEDLNQ\D� GLWLQJNDWNDQ� DJDU� SURVHV

SHPEHODMDUDQ� PHQJDQDOLVLV� XQVXU� LQWULQVLN� FHUSHQ

OHELK�PHQLQJNDW�ODJL�
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�� 3HQJDUXK� PRGHO� SHPEHODMDUDQ &RRSHUDWLYH

/HDUQLQJ� 7LSH� 67$'� WHUKDGDS� NHPDPSXDQ

PHQJDQDOLVLV� XQVXU� LQWULQVLN� FHUSHQ� SDGD� VLVZD

GDSDW� PHQJDODPL� SHQXUXQDQ��0DND� SHUOX� GLDGDNDQ

SHQHOLWLDQ� ODQMXWDQ� EDLN� SDGD� 60$� 1HJHUL� �

6LEROJD�� PDXSXQ� SDGD� VHNRODK� VHGHUDMDW� ODLQQ\D

JXQD�PHQGDSDWNDQ�PDVXNDQ�\DQJ�OHELK�EDLN�


