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$� /DWDU�%HODNDQJ

3HQGLGLNDQ�DGDODK� XVDKD�HWLV�PDQXVLD� \DQJ� GLPXODL� GHQJDQ� RUDQJ� GDQ�

PDV\DUDNDW�� 3HQGLGLNDQ�DGDODK�VDODK�VDWX�XVDKD�XQWXN�PHQRORQJ�MLZD�SHVHUWD�

GLGLN�GDUL�ODKLU�GDQ�EDWLQ��EDLN�GDUL�NDUDNWHU�NRGUDWL�PHQXMX�NHDUDK�OHELK�EDLN��

0HODOXL� SHQGLGLNDQ��PDQXVLD� GDSDW� WXPEXK� GDQ� EHUNHPEDQJ� VHFDUD� RSWLPDO�

0HQXUXW� .RPSUL�� SHQGLGLNDQ� PHUXSDNDQ� NHJLDWDQ� SHQ\HOHQJJDUDDQ�

SHQJHPEDQJDQ� GLUL� SDGD� SHVHUWD� GLGLN� \DQJ� EHUWXMXDQ� DJDU� PHUHND� PHQMDGL�

PDQXVLD�SDULSXUQD�VHVXDL�GHQJDQ� WXMXDQ�\DQJ� WHODK�GLWHQWXNDQ�GDQ�GLODNXNDQ�

VHFDUD�VDGDU�ROHK�SHQGLGLN��

+DO� WHUVHEXW� PHQDQGDNDQ� EDKZD� PDQXVLD� WLGDN� GDSDW� OHSDV� GDUL�

SHQGLGLNDQ� 3HQGLGLNDQ MXJD� VDQJDW� PHOHNDW� GDODP� GLUL� PDQXVLD�� VHKLQJJD�

WLGDN� GDSDW� GLSLVDKNDQ� VDWX� VDPD� ODLQ� $GDSXQ� WXMXDQ� SHQGLGLNDQ� WHUWXDQJ�

GDODP�88�1RPRU����7DKXQ������WHQWDQJ�6LVWHP�3HQGLGLNDQ�1DVLRQDO�3DVDO���

$\DW�����\DQJ�EHUEXQ\L�

³3HQGLGLNDQ� DGDODK� XVDKD� VDGDU� GDQ� WHUHQFDQD� XQWXN� PHZXMXGNDQ�

VXDVDQD� EHODMDU� GDQ� SURVHV� SHPEHODMDUDQ� DJDU� SHVHUWD� GLGLN� VHFDUD� DNWLI�

PHQJHPEDQJNDQ�SRWHQVL�GLULQ\D�JXQD�PHPLOLNL NHNXDWDQ�VSLULWXDO NHDJDPDDQ��

ϭ $IULWD�DQJUD\QL��µ
3UREOHPDWLND�3HQGLGLNDQ�'L�,QGRQHVLD
¶��)DNXOWDV�8VKXOXGGLQ�'DQ�
'DNZDK�,$,1�$PERQ��9RO��� ������+DO��±���

Ϯ .RPSUL��³0DQDMHPHQ�3HQGLGLNDQ���.RPSRQHQ�(OHPHQWHU�.HPDMXDQ�6HNRODK´��
<RJ\DNDUWD��$U� 5X]]�0HGLD��������KOP�����
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SHQJHQGDOLDQ� GLUL�� NHSULEDGLDQ�� NHFHUGDVDQ�� DNKODN�PXOLD�� VHUWD� NHWHUDPSLODQ�

\DQJ�GLSHUOXNDQ�GLULQ\D��PDV\DUDNDW��EDQJVD�GDQ�QHJDUD��

0HQXUXW� 6UL�0LQDUWL�� 3HQGLGLNDQ�$JDPD� ,VODP�PHUXSDNDQ� SHQGLGLNDQ�

\DQJ�PHPLOLNL�FLUL�NKDV� LVODPL�\DQJ�PHPIRNXVNDQ�SDGD�SHPEHUGD\DDQ�XPDW�

EHUGDVDUNDQ�$O�4XU¶DQ GDQ +DGLV�� 6HODLQ�LWX��PHQXUXW�0XKDLPLQ�\DQJ�GLNXWLS�

ROHK� 0DKPXGL� PHQ\DWDNDQ�� EDKZD� 3HQGLGLNDQ� $JDPD� ,VODP� EHUXSD\D�

PHQGLGLN� DJDPD� ,VODP� DWDX� DMDUDQ� ,VODP� VHUWD� QLODL�QLODLQ\D� DJDU� PHQMDGL�

SDQGDQJDQ� VHUWD� VLNDS� KLGXS� VHVHRUDQJ�� 'DODP� SURVHV� SHPEHODMDUDQ� 3$,��

GLKDUDSNDQ� SHQGLGLN� GDSDW� PHPEXDW� SHPEHODMDUDQ�PHQMDGL� OHELK� EHUPDNQD��

VHKLQJJD� SHVHUWD� GLGLN� GDSDW�PHQJKD\DWL� VHUWD�PHQJDPDONDQ� QLODL� QLODL� 3$,�

GDODP� NHKLGXSDQ� VHKDUL� KDUL�� 3XQ�� KDO� WHUVHEXW� QDQWLQ\D� WLGDN� KDQ\D�

PHQ\HQWXK� DVSHN� NRJQLWLI� SHVHUWD� GLGLN� VDMD�� PHODLQNDQ� MXJD� SDGD� DVSHN�

DIHNWLI�GDQ�SVLNRPRWRULNQ\D�

.HWHUFDSDLDQ� SURVHV� SHPEHODMDUDQ� GLWXQMXNNDQ� GHQJDQ� DGDQ\D�

SHUXEDKDQ� WLQJNDK� ODNX� EDLN� VHFDUD� NRJQLWLI�� DIHNWLI�� PDXSXQ� SVLNRPRWRU�

VHVXDL� GHQJDQ� WXMXDQ� \DQJ� GLKDUDSNDQ� $GDQ\D� SHUXEDKDQ� WLQJNDK� ODNX�

WHUVHEXW� WLGDN� PXQJNLQ� WHUMDGL� MLND� WLGDN� DGD� DNWLYLWDV� DWDX� XVDKD� GDODP�

NHJLDWDQ� SHPEHODMDUDQ�� VHKLQJJD� SHPEHODMDUDQ� \DQJ� EDLN� KDUXV� DGD� LQWHUDNVL�

DNWLI� � SHVHUWD� GLGLN� GHQJDQ� NRPSRQHQ� SHPEHODMDUDQ� ODLQQ\D�� .HWHUFDSDLDQ�

SHUXEDKDQ� WHUVHEXW� GLSHQJDUXKL� ROHK� EDQ\DN� IDNWRU�� PXODL� GDUL� LQGLYLGX�

ϯ 88 1RPRU �� 7DKXQ ���� WHQWDQJ 6LVWHP 3HQGLGLNDQ 1DVLRQDO
�2QOLQH����KWWS���OXN�VWDII�XJP�DF�LG�DWXU�88�������6LVGLNQDV�SGI��GLDNVHV��� 0HL�������

ϰ 6UL�0LQDUWL��,OPX�3HQGLGLNDQ�,VODP���)DNWD�7HRULWLV� )LORVRILV�	�$SOLNDWLI� 1RUPDWLI��
-DNDUWD��$P]DK� &HW�� ����� KOP�����

ϱ 0DKPXGL�� 3HQGLGLNDQ� $JDPD� ,VODP�'DQ� 3HQGLGLNDQ� ,VODP�7LQMDXDQ� (SLVWHPRORJL�� ,VL��
'DQ�0DWHUL��-XUQDO�7D̏GLEXQD��3HQGLGLNDQ�$JDPD�,VODP��9RO����������+DO����
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SHVHUWD� GLGLN�� SHQGLGLN�� OLQJNXQJDQ�� PRGHO� SHPEHODMDUDQ� KLQJJD� PHGLD�

SHPEHODMDUDQ�\DQJ�VDOLQJ�EHULQWHUDNVL�GDODP�SURVHV�SHPEHODMDUDQ�

3HQHUDSDQ PRGHO� SHPEHODMDUDQ� \DQJ� WHSDW� VDQJDW� PHPSHQJDUXKL�

NHEHUKDVLODQ�SURVHV�SHPEHODMDUDQ��6DPSDL�VDDW�LQL�SHPEHODMDUDQ�GL� ,QGRQHVLD�

PDVLK� GLGRPLQDVL� GHQJDQ� JXUX� VHEDJDL� VXPEHU� XWDPD� SHQJHWDKXDQ� GDQ�

FHUDPDK�PHQMDGL�SLOLKDQ�XWDPD�PRGHO�SHPEHODMDUDQQ\D� 0RGHO�SHPEHODMDUDQ�

NRQYHQVLRQDO� GDQ� PRQRWRQ� WHUVHEXW� GLUDVD� PHPERVDQNDQ� GDQ� NXUDQJ�

PHPRWLYDVL� VLVZD� XQWXN� DNWLI� EHODMDU� VHKLQJJD� SUHVWDVL� EHODMDU� VLVZD� NXUDQJ�

PDNVLPDO��

3HPEHODMDUDQ� \DQJ� EDLN� VHKDUXVQ\D� PDPSX� PHQGRURQJ� VLVZD� XQWXN�

PHQJNRQVWUXNVLNDQ� SHQJHWDKXDQ� GDODP� SHQJDODPDQ� PHUHND� EXNDQ� VHNHGDU�

KDQ\D�PHQJKDIDO�� VHODLQ� LWX� MXJD�PDPSX�PHQLQJNDWNDQ� SHUNHPEDQJDQ� UDQDK�

NRJQLWLI��DIHNWLI��GDQ�SVLNRPRWRU�VLVZD�VHFDUD�VHLPEDQJ��1DPXQ��EHUGDVDUNDQ�

NHQ\DWDDQ�GL� ODSDQJDQ�� VHMXPODK� �SHVHUWD�GLGLN�PHQGDSDWL�KDPEDWDQ�EHODMDU��

$GDSXQ� SUREOHP� ODLQQ\D� DGDODK�� PRGHO� SHPEHODMDUDQ� \DQJ� GLJXQDNDQ� VXGDK�

PRQRWRQ��PHQJDNLEDWNDQ�SHVHUWD�GLGLN�PHQJDODPL�UDVD�MHQXK�GDQ�WLGDN�WHUWDULN�

GDODP� PHQHULPD� PDWHUL� SHPEHODMDUDQ� KDO� LQL� MXJD� PHQ\HEDENDQ� WXMXDQ�

SHPEHODMDUDQ� WLGDN� WHUFDSDL�� DWDXSXQ� WHUFDSDL� GHQJDQ� EDQ\DN� KDPEDWDQ��

+DPEDWDQ� LQL� SDVWL� WHUMDGL� GDODP� VHWLDS� SHPEHODMDUDQ�EDLN� VHNRODK� QHJHUL�

DWDXSXQ� VHNRODK� VZDVWD� 6HKLQJJD� GDODP� NHJLDWDQ� SHPEHODMDUDQ� SHUOX�

PHQFLSWDNDQ� LQRYDVL� NHJLDWDQ� SHPEHODMDUDQ� \DQJ� PHQ\HQDQJNDQ� GDQ�

PHQGRURQJ� DQDN� XQWXN� PDPSX� PHQJHNVSUHVLNDQ� NUHDWLILWDV� VHUWD� GDSDW�

� ,VPDLO�� ³'LDJQRVLV� .HVXOLWDQ� %HODMDU� 6LVZD� 'DODP� 3HPEHODMDUDQ� $NWLI� 'L� 6HNRODK´��
-XUQDO�(GXNDVL��9RO����������+DO����
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PHQLQJNDWNDQ�KDVLO�EHODMDU�VLVZD�DGDODK�SHPEHODMDUDQ�3URMHFW�%DVHG�/HDUQLQJ

�3M%/���PHQXUXW�KDVLO�SUDVXUYH\�GLODSDQJDQ�EDKZDVDQQ\D�SHPEHODMDUDQ�\DQJ�

GLJXQDNDQ� GDODP�PDSHO� SHQGLGLNDQ� DJDPD� LVODP�GDQ� EXGL� SHNHUWL GL� VHNRODK�

PDVLK�EHUVLIDW�PRQRWRQ�

6HVXDL�GHQJDQ�NHJLDWDQ�VLVZD�GDODP�.XULNXOXP�0HUGHND�VDODK�VDWXQ\D�

DGDODK� SUR\HN� SHQJXDWDQ� SURILO� SHODMDU� SDQFDVLOD�� 3URILO� SHODMDU� SDQFDVLOD

PHUXSDNDQ� VDODK� VDWX� XSD\D� \DQJ� GLODNXNDQ� XQWXN� PHQLQJNDWNDQ� NXDOLWDV�

SHQGLGLNDQ� \DQJ� MXJD� EHUIRNXV� SDGD� SHPEHQWXNDQ� NDUDNWHU�� 3URILO� 3HODMDU�

3DQFDVLOD�VHQGLUL�PHUXSDNDQ�ZXMXG�GDUL�SHODMDU�DWDX�VLVZD�\DQJ�KDUXV�PHPLOLNL�

DNKODT� PXOLD�� NULWLV�� PDQGLUL�� NUHDWLI�� JRWRQJ� UR\RQJ� GDQ� EHUNHEKLQHNDDQ�

JOREDO�� PHPLOLNL� VHPDQJDW� XQWXN� WHUXV� EHODMDU� VHSDQMDQJ� KD\DW�� \DQJ�

GLOHQJNDSL� GHQJDQ� NRPSHWHQVL� JOREDO�� VHUWD� PHPLOLNL� SHULODNX� \DQJ� VHVXDL�

GHQJDQ�QLODL�QLODL \DQJ�WHUNDQGXQJ�GDODP�3DQFDVLOD�� 3UR\HN�SHQJXDWDQ�SURILO�

SHODMDU� 3DQFDVLOD� GDSDW� GLODNVDQDNDQ� GHQJDQ� PHODWLK� VLVZD� XQWXN�

PHQJHNVSORUDVL SHQJHWDKXDQ�PDXSXQ�SHUPDVDODKDQ�\DQJ�WHUMDGL�GL�OLQJNXQJDQ�

VHNLWDU�� 6LVZD�GDSDW�EHUNRODERUDVL�GHQJDQ�ELPELQJDQ�GDQ�SDQWDXDQ�GDUL�JXUX�

XQWXN� GDSDW� PHPHFDKNDQ� PDVDODK� WHUVHEXW�� 3HPEHODMDUDQ� WHUVHEXW� GDSDW�

GLODQJVXQJNDQ� GHQJDQ� PHQHUDSNDQ� PRGHO� SHPEHODMDUDQ� \DQJ� WHSDW�� VHSHUWL�

PRGHO� 3HPEHODMDUDQ� %HUEDVLV� 3UR\HN� 0RGHO� SHPEHODMDUDQ� EHUEDVLV� SUR\HN�

ϳ 5DFKPDZDWL�1��HW�DO���³3URMHN�3HQJXDWDQ�3URILO�3HODMDU�3DQFDVLOD�GDODP�,PSHOHPHQWDVL�
.XULNXOXP�3URWRWLSH�GL�6HNRODK�3HQJJHUDN�-HQMDQJ�6HNRODK�'DVDU´��-XUQDO�%DVLFHGX��9RO����1R����
������+DO������

ϴ 5 5XVQDLQL���5�5DKDUMR� $�6XU\DQLQJVLK��	��:�1RYHQWDUL���Q�G����³,QWHQVLILNDVL�3URILO�
3HODMDU�3DQFDVLOD�GDQ�,PSOLNDVLQ\D�7HUKDGDS�.HWDKDQDQ�3ULEDGL�6LVZD´� -XUQDO�.HWDKDQDQ�
1DVLRQDO� 9RO�����1R����������+DO�����

ϵ 5�9KDOHU\��$�0�6HW\DVWDQWR��	�$�:�/HNVRQR��³.XULNXOXP�0HUGHND�%HODMDU�.DPSXV�
0HUGHND��6HEXDK�.DMLDQ�/LWHUDWXU´���5HVHDUFK�DQG�'HYHORSPHQW�-RXUQDO�RI�(GXFDWLRQ��9RO����
1R����������+DO�����
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VDODK� VDWXQ\D� \DLWX� 0RGHO� SHPEHODMDUDQ� 3URMHFW� %DVHG� /HDUQLQJ �3M%/��

PHUXSDNDQ� PRGHO� SHPEHODMDUDQ� \DQJ� NHJLDWDQ� LQWLQ\D� PHQHUDSNDQ� NHJLDWDQ�

EHUEDVLV� SUR\HN��� 0RGHO� LQL� PHQXQWXQ� VLVZD� XQWXN� GDSDW� PHUDQFDQJ� VXDWX�

PDVDODK�� PHQFDUL� SHQ\HOHVDLDQQ\D� VHQGLUL��� 0RGHO� SHPEHODMDUDQ� EHUEDVLV�

SUR\HN� VLVZD� PHUDQFDQJ� VHEXDK� PDVDODK� GDQ� PHQFDUL� SHQ\HOHVDLDQQ\D�

VHQGLUL�� VHKLQJJD�PDPSX�PHQLQJNDWNDQ�NUHDWLILWDV� VLVZD�XQWXN�PHPXQFXONDQ�

SHQ\HOHVDLDQQ\D� VHQGLUL� PHPEXDW� NHJLDWDQ� SHPEHODMDUDQ� OHELK� EHUPDNQD�

VHKLQJJD�WHULQJDW��

3HQHOLWL�DNDQ�PHQHOLWL� WHQWDQJ�SHQHUDSDQ�PRGHO�SURMHFW�EDVHG�OHDUQLQJ

GDODP� NRQWHNV� NXULNXOXP�PHUGHND XQWXN�PHQJHPEDQJNDQ� NUHDWLYLWDV� EHODMDU

3$,�GDQ�%XGL�3HNHUWL�IDVH�'�GL�6031���%DXUHQR�%RMRQHJRUR��SHQHOLWL�PHPLOLK�

PRGHO� SURMHFW� EDVHG� OHDUQLQJ�� SHUWDPD� NDUHQD PRGHO� LQL� VXGDK� GLSDNDL�

GLVHNRODK� WHUVHEXW�� FRQWRK� SHQHUDSDQ� PRGHO� LQL� GDODP� SHPEHODMDUDQ� DGDODK�

VLVZD� GLPLQWD� PHPEXDW� LQIRJUDILV� NDOLJUDIL� VHEDJDL� SURGXN� \DQJ� GLKDVLONDQ�

GDUL� SURVHV� SHPEHODMDUDQ�� NHGXD� PHQXUXW� SHQHOLWL� PRGHO� LQL� EDJXV� VHVXDL�

GHQJDQ� NHJLDWDQ� VLVZD� GDODP PHQXQMDQJ� .XULNXOXP� 0HUGHND� \DLWX�

PHQJKDUXVNDQ�SHPEHODMDUDQ�EHUEDVLV�SUR\HN� 0HQXUXW�SHQHOLWL�PRGHO�SURMHFW�

EDVHG� OHDUQLQJ DGDODK� VXDWX� FDUD� PHQ\DPSDLNDQ� SHODMDUDQ� GHQJDQ� FDUD�

PHQJDMDN�VLVZD�PHQJKDVLONDQ�VXDWX�NDU\D�\DQJ�EHUNDLWDQ�GHQJDQ�PDWHUL�\DQJ�

GLDMDUNDQ�GDQ�NDU\D�WHUVHEXW�ELVD�GLMDGLNDQ�VHEDJDL�PHGLD�GDODP�SHPEHODMDUDQ�

WHUVHEXW�

ϭϬ 0XGDUZDQ���³0RGHO�SHPEHODMDUDQ�EHUEDVLV�SUR\HN�GDQ�LPSOHPHQWDVLQ\D�GL�VHNRODK´��
-XUQDO�3HQGLGLNDQ�3HQDEXU��9RO�����1R�����������+DO����

ϭϭ ' $ULVDQW\��.�3�+DVWXWL��)�$�6HWLDZDQ��	�5�,PDZZDWL� ³,PSURYLQJ�*HRJUDSK\�/HDUQLQJ�
WKURXJK�3URMHFW�EDVHG�/HDUQLQJ�0RGHO´��,QWHUQDWLRQDO�-RXUQDO�RI�3V\FKRVRFLDO�5HKDELOLWDWLRQ��
9RO�����������+DO���
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0HVNLSXQ� VXGDK� GLGDSDWL� SHQHOLWLDQ�PHQJHQDL� SURMHFW� EDVHG� OHDUQLQJ�

QDPXQ� SHUOX� DGDQ\D� SHQHOLWLDQ� \DQJ�PHQGDODP� +DO� \DQJ�PHODWDU� EHODNDQJL�

SHQHOLWL� PHODNXNDQ� SHQHOLWLDQ� GL� 6031� �� %DXUHQR� %RMRQHJRUR� \DLWX

NXUDQJQ\D� DQWXVLDV� VLVZD� GDODP� SHPEHODMDUDQ�� VLVZD� PHQJDQWXN GDQ� ERVDQ�

VDDW� SHPEHODMDUDQ�� GDUL� PDVDODK� WHUVHEXW� JXUX� PHQJDPELO� WLQGDNDQ� XQWXN�

PHPEXDW� YDULDVL� GDODP� PRGHO� SHPEHODMDUDQ�� VDODK� VDWXQ\D� VHSHUWL� PRGHO�

SURMHFW� EDVHG� OHDUQLQJ NDUHQD� PRGHO� WHUVHEXW� ELVD� XQWXN� PHQJHPEDQJNDQ�

NUHDWLILWDV� VLVZD� GDQ� PRGHO� WHHUVHEXW� VHVXDL� GHQJDQ� LPSOHPHQWDVL� SDGD�

NXULNXOXP� PHUGHND� \DQJ� VDDW� LQL� VXGDK� GLWHUDSNDQ� GL� 6031� �� %DXUHQR�

%RMRQHJRUR�

%HUGDVDUNDQ�XUDLDQ�GLDWDV��SHQXOLV�WHUWDULN�XQWXN�PHQJDGDNDQ�SHQHOLWLDQ�

GHQJDQ� MXGXO� ³3HQHUDSDQ� 0RGHO� 3URMHFW� %DVHG� /HDUQLQJ GDODP� .RQWHNV�

.XULNXOXP�0HUGHND�XQWXN�0HQJHPEDQJNDQ�.UHDWLYLWDV�%HODMDU�3$,�GDQ�%XGL�

3HNHUWL�)DVH�'�GL�6031���%DXUHQR�%RMRQHJRUR�´

%� 5XPXVDQ�0DVDODK

'DUL� ODWDU� EHODNDQJ� PDVDODK� GL� DWDV� GDSDW� GLVLPSXONDQ� EHEHUDSD�

UXPXVDQ�PDVDODK�VHEDJDL�EHULNXW �

�� %DJDLPDQD SHQHUDSDQ� PRGHO� 3URMHFW� %DVHG� /HDUQLQJ GDODP� NRQWHNV�

.XULNXOXP�0HUGHND XQWXN�PHQJHPEDQJNDQ�NUHDWLYLWDV�EHODMDU� 3$,�GDQ�

%XGL�3HNHUWL�IDVH�'�GL�6031���%DXUHQR�%RMRQHJRUR"

�� $SD�IDNWRU�SHQGXNXQJ�GDQ�SHQJKDPEDW�SHQHUDSDQ�PRGHO�3URMHFW�%DVHG�

/HDUQLQJ GDODP� NRQWHNV� .XULNXOXP� 0HUGHND XQWXN� PHQJHPEDQJNDQ�
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NUHDWLYLWDV� EHODMDU� 3$,� GDQ� %XGL� 3HNHUWL� IDVH� '� GL� 6031� �� %DXUHQR�

%RMRQHJRUR"

&� 7XMXDQ�3HQHOLWLDQ

$GDSXQ�PDQIDDW�GDUL�SHQHOLWLDQ�LQL�DGDODK��

�� 8QWXN� PHQJHWDKXL SHQHUDSDQ� PRGHO� 3URMHFW� %DVHG� /HDUQLQJ� GDODP�

NRQWHNV� .XULNXOXP�0HUGHND� XQWXN�PHQJHPEDQJNDQ� NUHDWLYLWDV� EHODMDU�

3$,�GDQ�%XGL�3HNHUWL�IDVH�'�GL�6031���%DXUHQR�%RMRQHJRUR

�� 8QWXN�PHQJHWDKXL� IDNWRU�SHQGXNXQJ�GDQ�SHQJKDPEDW�SHQHUDSDQ�PRGHO�

3URMHFW� %DVHG� /HDUQLQJ GDODP� NRQWHNV� .XULNXOXP� PHUGHND� XQWXN�

PHQJHPEDQJNDQ� NUHDWLYLWDV� EHODMDU� 3$,� GDQ� %XGL� 3HNHUWL� IDVH� '� GL�

6031���%DXUHQR�%RMRQHJRUR�

'� .HJXQDDQ 3HQHOLWLDQ

�� 0DQIDDW�7HRULWLV�

+DVLO� SHQHOLWLDQ� \DQJ� DNDQ� GLODNXNDQ� GLKDUDSNDQ� PDPSX�

PHQJKDVLONDQ� PDQIDDW� WHRULWLV� \DLWX� EHUXSD� VXPEDQJDQ� SHPLNLUDQ� GDQ�

WRODN�XNXU�GDODP�SHQHOLWLDQ�\DQJ�DNDQ�GDWDQJ�GDODP�UDQJND�PHPSHUEDLNL�

NXDOLWDV� PXWX� VXPEHU� GD\D PDQXVLD� GDQ� SHQGLGLNDQ� NKXVXQ\D� GDODP�

NUHDWLYLWDV�VLVZD�SDGD�PDWD�SHODMDUDQ�3$,�

�� 0DQIDDW�3UDNWLV�

D� 8QWXN� 6HNRODK� SHQHOLWLDQ� LQL� GLKDUDSNDQ� GDSDW� EHUPDQIDDW� GDODP�

PHQFHWDN� VLVZD� \DQJ� PHPLOLNL� NUHDWLYLWDV� WLQJJL� � VHKLQJJD� PDPSX�

PHQLQJNDWNDQ� NXDOLWDV� SHQGLGLNDQ� \DQJ� VHVXDL� GHQJDQ� WXMXDQ�
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SHQGLGLNDQ�QDVLRQDO�GDQ�SHQXPEXKDQ�EXGL�SHNHUWL�VHUWD�ELVD�GLMDGLNDQ�

VDODK�VDWX�IDVLOLWDV�PRQLWRULQJ�NKXVXVQ\D�SDGD�PDWD�SHODMDUDQ�3$,

E� 'DUL� KDVLO� SHQHOLWLDQ� LQL� QDQWLQ\D� ELVD� GLJXQDNDQ� XQWXN� EDKDQ�

SHQHOLWLDQ�EHULNXWQ\D�

(� 'HILQLVL 2SHUDVLRQDO

8QWXN� PHQJKLQGDUL� VDODK� SHQDIVLUDQ� \DQJ� PXQJNLQ� WHUMDGL� GDUL� SLKDN�

SHPEDFD�� PDND� SHQXOLV� SHUOX� PHPEHULNDQ� EDWDVDQ� SHQJHUWLDQ� WHUKDGDS�

EHEHUDSD� LVWLODK� \DQJ� WHUGDSDW� GDODP� MXGXO� LQL�� DGDSXQ� LVWLODK� \DQJ� SHUOX�

GLMHODVNDQ�DGDODK�

�� 0RGHO�3URMHFW�%DVHG�/HDUQLQJ

0RGHO� SURMHFW� EDVHG� OHDUQLQJ PHUXSDNDQ� SHQHUDSDQ� GDUL� SHPEHODMDUDQ�

DNWLI�� 0RGHO� SHPEHODMDUDQ� SURMHFW� EDVHG� OHDUQLQJ PHUXSDNDQ� PRGHO�

SHPEHODMDUDQ� GHQJDQ� DNWLYLWDV� EHODMDU� EHUEDVLV� VWXGHQW� FHQWHUHG� DWDX�

PHOLEDWNDQ� SHVHUWD GLGLN� GDODP�PHUDQFDQJ� PHPEXDW�� GDQ�PHQDPSLONDQ�

SURGXN�XQWXN�PHQJDWDVL�SHUPDVDODKDQ�GXQLD�Q\DWD���

�� .XULNXOXP�0HUGHND�

'L� � GDODP� � 8QGDQJ�8QGDQJ� 6LVWHP� � 3HQGLGLNDQ� � 1DVLRQDO� � 5HSXEOLN��

,QGRQHVLD� 1RPRU� ��� 7DKXQ� ������ SDGD� SDVDO� �� D\DW� ��� GLVHEXWNDQ�

SHQJHUWLDQ� NXULNXOXP� DGDODK� VHSHUDQJNDW� UHQFDQD� GDQ� SHQJDWXUDQ�

PHQJHQDL� WXMXDQ�� LVL� GDQ� EDKDQ� SHODMDUDQ� VHUWD� FDUD� � � \DQJ� � � GLJXQDNDQ���

VHEDJDL� � � SHGRPDQ� � � SHQ\HOHQJJDUDDQ� � � NHJLDWDQ� � � SHPEHODMDUDQ� XQWXN��

PHQFDSDL� � WXMXDQ� �SHQGLGLNDQ� � WHUWHQWX�� �VHGDQJNDQ� �NXULNXOXP��PHUGHND���

�� 5LGZDQ�$EGXOODK�6DQL��3HPEHODMDUDQ�6DLQWLILN�8QWXN�,PSOHPHQWDVL�.XULNXOXP�����¶��
%XPL�$NVDUD���-DNDUWD�������
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DGDODK�VXDWX��VXDVDQD��GLPDQD��VHNRODK���JXUX��GDQ��SHVHUWD��GLGLN��PHPLOLNL��

NHEHEDVDQ���

)� 2ULVLQDOLWDV�3HQHOLWLDQ

7DEHO����

3HQHOLWLDQ�7HUGDKXOX

1R� 1DPD��-XGXO�
3HQHOLWL��GDQ�7DKXQ�

3HQHOLWLDQ

3HUVDPDDQ 3HUEHGDDQ

� -XUQDO�6�6HOLV��7�
$UWDPHYLD��7�
5DPDGKDQL��
(IHNWLYLWDV�3URMHFW�
%DVHG�/HDUQLQJ�GDODP�
.XULNXOXP�0HUGHND�
7HUKDGDS�
.HPDPSXDQ�7HNQLN�
'DVDU�3HUPDLQDQ�%ROD�
%DVNHW�6LVZD�
0HQHQJDK�3HUWDPD��
����

3HQJJXQDDQ�
PRGHO�
3HPEHODMDUDQ�
3M%/ GDODP�
NXULNXOXP�
PHUGHND

7HPSDW�SHQHOLWLDQ�
GLWLQJNDW�VHNRODK�
PHQHQJDK�
SHUWDPD

3HQHOLWLDQ�
WHUGDKXOX�IRNXV�
SHQHOLWLDQ�SDGD�
PDWHUL�WHNQLN�
GDVDU�SHUPDLQDQ�
EROD�EDVNHW

3HQHOLWLDQ�
VHNDUDQJ�IRNXV�
SHQHOLWLDQ�SDGD�
PDWHUL�3$,

�� -XUQDO $0�6DUL��'�
6XU\DQD� $�%HQWUL��5�
5LGZDQ� (IHNWLYLWDV�
0RGHO�3URMHFW�%DVHG�
/HDUQLQJ��3M%/��
GDODP�,PSOHPHQWDVL�
.XULNXOXP�0HUGHND�
GL�7DPDQ�.DQDN�
.DQDN������

3HQJJXQDDQ�
PRGHO�
3HPEHODMDUDQ�
3M%/
GDODP�NXULNXOXP�
PHUGHND

7HPSDW�SHQHOLWLDQ�
WHUGDKXOX�
GLWLQJNDW� VHNRODK�
7DPDQ� .DQDN�
.DQDN

7HPSDW�SHQHOLWLDQ�
VHNDUDQJ�GLWLQJNDW�
VHNRODK�
PHQHQJDK�
SHUWDPD

�� 'LDQD�:LGKL�5DFKPDZDWL��³7HRUL�	�.RQVHS�3HGDJRJLN´� &LUHERQ��,QVDQLD��������
+DO�����
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�� -XUQDO�'HZL�$QJJHOLD��
,ND�3XVSLWDVDUL��	�
6KRNKLEXO�$ULILQ���
3HQHUDSDQ�0RGHO�
3URMHFW�EDVHG�
/HDUQLQJ�GLWLQMDX�GDUL�
.XULNXOXP�0HUGHND�
GDODP�
0HQJHPEDQJNDQ�
.UHDWLYLWDV�%HODMDU�
3HQGLGLNDQ�$JDPD�
,VODP������

3HQJJXQDDQ�
PRGHO�
3HPEHODMDUDQ�
3M%/
GDODP�NXULNXOXP�
PHUGHND

)RNXV�SHQHOLWLDQ�
SDGD�
PHQJHPEDQJNDQ�
NUHDWLYLWDV�EHODMDU�
3$,

7HPSDW�SHQHOLWLDQ�
WHUGDKXOX�
GLWLQJNDW�6HNRODK�
0HQHQJDK�$WDV�

7HPSDW�SHQHOLWLDQ�
VHNDUDQJ�GLWLQJNDW�
6HNRODK�
0HQHQJDK�
3HUWDPD�

�� -XUQDO�6LWL�*KDLGD��6UL�
$ILUD� 5XK\DGL�� $GL�
$EGXUDKPDQ�� 0LVEDK�
%LQDVGHYL�
,PSOHPHQWDVL 0RGHO�
3URMHFW%DVHG/HDUQLQJ
GDODP
3HQHUDSDQ� .XULNXOXP�
0HUGHND� %HODMDU� GL�
.HODV� 7LQJJL� 6'�0,��
����

3HQJJXQDDQ�
PRGHO�3-%/�
GDODP�NXULNXOXP�
PHUGHND

7HPSDW�SHQHOLWLDQ�
WHUGDKXOX�
GLWLQJNDW� 6HNRODK�
'DVDU

7HPSDW�SHQHOLWLDQ�
VHNDUDQJ�GLWLQJNDW�
6HNRODK�
0HQHQJDK
3HUWDPD�

*� 6LVWHPDWLND�3HPEDKDVDQ

6LVWHPDWLND SHQXOLVDQ GLJXQDNDQ VHEDJDL SHGRPDQ VHUWD GLKDUDSNDQ

SHQHOLWLDQ�LQL�PHQMDGL�WHUDUDK��$GDSXQ�VLVWHPDWLND�SHQXOLVDQ�GDODP�SHQHOLWLDQ

LQL WHUGLUL�GDUL�HQDP EDE�GHQJDQ�ULQFLDQ VHEDJDL�EHULNXW�

%$% , 3(1'$+8/8$1 \DQJ EHULVL ODWDU� EHODNDQJ� PDVDODK�

UXPXVDQ�PDVDODK� SHQHOLWLDQ� WXMXDQ SHQHOLWLDQ� NHJXQDDQ SHQHOLWLDQ� GHILQLVL�

RSHUDVLRQDO��RULVLQDOLWDV�SHQHOLWLDQ� GDQ�VLVWHPDWLND SHPEDKDVDQ�



��

%$%� ,,� .$-,$1� 7(25, PHQ\DMLNDQ� NDMLDQ� WHRULWLN� \DQJ� PHQMDGL�

ODQGDVDQ� GDODP�SHQHOLWLDQ� LQL�� VHUWD� EHULVL� KDVLO� SHQHOLWLDQ� \DQJ� UHOHYDQ� GDQ�

NHUDQJND�EHUSLNLU�SHQHOLWLDQ�

%$%� ,,,� 0(72'( 3(1(/,7,$1� PHPEDKDV� PHQJHQDL� SHQGHNDWDQ�

GDQ�MHQLV�SHQHOLWLDQ��NHKDGLUDQ�SHQHOLWL��ORNDVL�SHQHOLWLDQ��VXPEHU�GDWD��WHNQLN�

SHQJXPSXODQ�GDWD��WHNQLN�DQDOLVLV�GDWD��GDQ�SHQJHFHNDQ�NHDEVDKDQ�GDWD�

%$%� ,9� 3$3$5$1� '$7$� '$1� 7(08$1� 3(1(/,7,$1�

PHPDSDUNDQ� GDWD�GDWD� PHQWDK� \DQJ GLSHUROHK ROHK SHQHOLWL VHODPD SURVHV

SHQHOLWLDQ GDQ� WHPXDQ� SHQHOLWLDQ� PHQJDPELO� GDWD� \DQJ� SHQWLQJ WHQWDQJ

SHQHUDSDQ�PRGHO�3URMHFW�%DVHG�/HDUQLQJ GDODP�NRQWHNV�.XULNXOXP�0HUGHND�

XQWXN�PHQJHPEDQJNDQ� NUHDWLYLWDV� EHODMDU 3$,� GDQ� %XGL� 3HNHUWL� )DVH� '� GL�

6031���%DXUHQR %RMRQHJRUR

%$%�9�3(0%$+$6$1�EHULVL�DQDOLVLV�GDUL�SDSDUDQ�GDWD�GDQ�WHPXDQ�

SHQHOLWLDQ�

%$%�9,�3(18783�PHPXDW�NHVLPSXODQ�SHQHOLWLDQ�GDQ�VDUDQ�

6HGDQJNDQ� EDJLDQ� DNKLU� WHUGLUL� GDUL� GDIWDU� SXVWDND� GDQ� ODPSLUDQ�

ODPSLUDQ�


