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3(1*(6$+$1�.(/8/86$1

6NULSVL�LQL�WHODK�GLSHUWDKDQNDQ�GL�GHSDQ�6LGDQJ�3DQLWLD�8MLDQ�6NULSVL�)DNXOWDV�
(NRQRPL�8QLYHUVLWDV�1HJHUL�6HPDUDQJ�SDGD�

+DUL �

7DQJJDO �

3HQJXML�, 3HQJXML�,, 3HQJXML�,,,

5HGLDQD�6HWL\DQL��6�3G���0�6L�
1,3��������������������
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3(51<$7$$1

6D\D�PHQ\DWDNDQ�EDKZD�\DQJ�WHUWXOLV�GL�GDODP�VNULSVL�LQL�EHQDU�EHQDU�KDVLO�NDU\D�
VD\DVHQGLUL�� EXNDQ� MLSODNDQ� GDUL� NDU\D� WXOLV� RUDQJ� ODLQ�� EDLN� VHEDJLDQ� DWDX�
VHOXUXKQ\D�� 3HQGDSDWDWDX� WHPXDQ� RUDQJ� ODLQ� \DQJ� WHUGDSDW� GDODP� VNULSVL� LQL�
GLNXWLS� DWDX� GLUXMXN� EHUGDVDUNDQNRGH� HWLN� LOPLDK�� $SDELOD� GL� NHPXGLDQ� KDUL�
WHUEXNWL� VNULSVL� LQL� DGDODK� KDVLO� MLSODNDQ� GDULNDU\D� WXOLV� RUDQJ� ODLQ�� PDND VD\D�
EHUVHGLD�PHQHULPD�VDQNVL�VHVXDL�GHQJDQ�NHWHQWXDQ�\DQJEHUODNX�

6HPDUDQJ�����1RYHPEHU�����

5L]NLDQL�8WDPL�<XVXI
1,0�����������
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0RWWR

³6HVXQJJXKQ\D�VHVXGDK�NHVXOLWDQ�LWX�DGD�NHPXGDKDQ��46��$O�,QV\LUDK����´

3(56(0%$+$1

6NULSVL�LQL�NXSHUVHPEDKNDQ�XQWXN�

�� .HGXD� RUDQJ� WXDNX� WHUFLQWD� %DSDN� 0�� <XVXI�
GDQ� ,EX� 1XU� &KDVDQDK� WHULPDNDVLK� XQWXN�
GR¶D�� GXNXQJDQ�� GDQ� OLPSDQJDQ� NDVLK�
VD\DQJQ\D�

�� *XUX�GDQ�'RVHQNX��WHULPDNDVLK�GHGLNDVLQ\D�
�� 6DKDEDW�VDKDEDWNX��WHULPDNDVLK�VHPDQJDWQ\D�
�� $OPDPDWHU�8QLYHUVLWDV�1HJHUL�6HPDUDQJ�
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35$.$7$

3XML� V\XNXU� SHQ\XVXQ� SDQMDWNDQ� NHKDGLUDW� $OODK� 6:7� DWDV� VHJDOD�
OLPSDKDQ� UDKPDW� GDQ� NDUXQLD�1\D�� VHKLQJJD� SHQ\XVXQ� GDSDW� PHQ\HOHVDLNDQ�
VNULSVL� GHQJDQ� MXGXO� ³0HQLQJNDWNDQ� +DVLO� %HODMDU� 6LVZD�0HQJJXQDNDQ� 0RGHO�
3UREOHP� %DVHG� /HDUQLQJ �3%/�� GHQJDQ� 6WUDWHJL�0LQG� 0DSSLQJ �3HWD� 3LNLUDQ��
SDGD� 0DWHUL� ,QGHNV� +DUJD� GDQ� ,QIODVL� .HODV� ;,� ,,6� 60$� 1HJHUL� �� .HUWHN�
:RQRVRER� 7DKXQ� 3HODMDUDQ� ���������´LQL� VHEDJDL� VDODK� VDWX� V\DUDW� XQWXN�
PHQFDSDL�JHODU 6DUMDQD�3HQGLGLNDQ�GL�8QLYHUVLWDV�1HJHUL�6HPDUDQJ�

'DODP� PHQ\XVXQ� VNULSVL� LQL�� SHQ\XVXQ� PHPSHUROHK� EDQWXDQ� GDUL�
EHUEDJDL�SLKDN��2OHK�NDUHQD�LWX��SHQ\XVXQ�PHQJXFDSNDQ�WHULPD�NDVLK�NHSDGD��
�� 3URI��'U�� )DWKXU�5RNKPDQ��0��+XP��� 5HNWRU� 8QLYHUVLWDV�1HJHUL� 6HPDUDQJ�

\DQJ� WHODK�PHPEHULNDQ� NHVHPSDWDQ�NHSDGD�SHQXOLV�XQWXN�PHQXQWXW� LOPX�GL�
8QLYHUVLWDV�1HJHUL�6HPDUDQJ�

�� 'U��:DK\RQR��0�0���'HNDQ�)DNXOWDV�(NRQRPL�8QLYHUVLWDV�1HJHUL�6HPDUDQJ�
\DQJ�WHODK�PHPEHULNDQ�NHPXGDKDQ�DGPLQLVWUDVL�GDODP�SHULMLQDQ�SHODNVDQDDQ�
SHQHOLWLDQ�

�� 'U�� $GH� 5XVWLDQD�� 0�6L��� .HWXD� -XUXVDQ� 3HQGLGLNDQ� (NRQRPL� \DQJ� WHODK�
PHPEHULNDQ�NHPXGDKDQ�DGPLQLVWUDVL�GDODP�SHULMLQDQ�SHODNVDQDDQ�SHQHOLWLDQ�

�� $JXQJ� <XOLDQWR�� 6�3G��� 0�6L��� 'RVHQ� 3HPELPELQJ� \DQJ� WHODK� PHPEHULNDQ�
ELPELQJDQ��DUDKDQ��GDQ�VDUDQ�GHQJDQ�SHQXK NHVDEDUDQ�NHSDGD�SHQXOLV�VHODPD�
SHQ\XVXQDQ�VNULSVL�LQL�
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�� %DSDN� ,EX� GRVHQ� GDQ� VHOXUXK� VWDII� )DNXOWDV� (NRQRPL� 8QLYHUVLWDV� 1HJHUL�
6HPDUDQJ� \DQJ� WHODK� PHPEHULNDQ� EHNDO� LOPX� \DQJ� WDN� WHUQLODL� KDUJDQ\D�
VHODPD�SHQXOLV�PHQHPSXK�SHQGLGLNDQ�GL�8QLYHUVLWDV�

�� +HUL�3XML\DQWR��6�3G���0�6L���.HSDOD�60$�1HJHUL���.HUWHN�:RQRVRER�\DQJ�
WHODK�PHPEHULDNQ�LMLQ�SHQHOLWLDQ�GDQ�PHPEDQWX�WHUODNVDQDQ\D�SHQHOLWLDQ�LQL�

�� 7LWLQ�:LG\DZDWL��6�(���*XUX�(NRQRPL�60$�1HJHUL���.HUWHN�:RQRVRER\DQJ�
WHODK�PHPELPELQJ�GDQ�PHPEDQWX�WHUODNVDQDQ\D�SHQHOLWLDQ�LQL�

�� 6LVZD� NHODV� ;,� ,,6� WDKXQ� SHODMDUDQ� ���������60$� 1HJHUL� �� .HUWHN�
:RQRVRER� \DQJ� WHODK� EHUVHGLD�PHQMDGL� UHVSRQGHQ� GDODP� SHQJDPELODQ� GDWD�
SHQHOLWLDQ�LQL�

�� %DSDN�,EX�*XUX�VHUWD�7DWD�8VDKD�60$�1HJHUL���.HUWHN�:RQRVRER
6HPRJD� DWDV� L]LQ� $OODK� 6:7� VNULSVL LQL� GDSDW� EHUJXQD� VHEDJDLPDQD�

PHVWLQ\D�

6HPDUDQJ������1RYHPEHU������

3HQ\XVXQ



ǀŝŝŝ

6$5,
<XVXI��5L]NLDQL�8WDPL��������³0HQLQJNDWNDQ�+DVLO�%HODMDU�6LVZD�0HQJJXQDNDQ�
0RGHO� 3UREOHP� %DVHG� /HDUQLQJ �3%/�� GHQJDQ� 6WUDWHJL� 0LQG� 0DSSLQJ �3HWH�
.RQVHS��SDGD�0DWHUL�,QGHNV�+DUJD�GDQ�,QIODVL�.HODV�;,�,,6�60$�1HJHUL���.HUWHN�
:RQRVRER�7DKXQ�3HODMDUDQ����������´��6DUMDQD�3HQGLGLNDQ�(NRQRPL�$NXQWDQVL��
8QLYHUVLWDV�1HJHUL�6HPDUDQJ��3HPELPELQJ��$JXQJ�<XOLDQWR��6�3G���0�6L�
.DWD�.XQFL��+DVLO�%HODMDU��0RGHO�3UREOHP�%DVHG�/HDUQLQJ �3%/���VWUDWHJL�PLQG�
PDSSLQJ��,QGHNV�+DUJD�GDQ�,QIODVL

.HEHUKDVLODQ� SURVHV� SHPEHODMDUDQ� GL� VHNRODK� GDSDW� GLOLKDW� GDUL� KDVLO�
EHODMDU� \DQJ� GLSHUROHK� VLVZD�� +DVLO� EHODMDU� VLVZD� NHODV� ;,� ,,6� 60$� 1HJHUL� ��
.HUWHN� :RQRVRER� SDGD� PDWHUL� LQGHNV� KDUJD� GDQ� LQIODVL� PHQXQMXNNDQ� PDVLK�
EDQ\DN� \DQJ�EHOXP�PHQFDSDL�..0��+DO� LQL�PHQMDGL� VDODK� VDWX� LQGLNDVL� EDKZD�
PDWHUL�LQGHNV�KDUJD�GDQ�LQIODVL�SHUOX�LQRYDVL�PRGHO�GDQ�VWUDWHJL�SHPEHODMDUDQ�DJDU�
VLVZD� OHELK� PXGDK� PHPDKDPL� PDWHUL�� +DUDSDQQ\D� GDODP� SURVHV� .%0� VLVZD�
EHUSHUDQ� DNWLI�� PHPDKDPL� PDWHUL� \DQJ� GLDMDUNDQ� GDQ� VDDW� HYDOXDVL� VLVZD�
PHPSHUROHK� KDVLO� EHODMDU� GLDWDV� ..0��0RGHO� 3UREOHP� %DVHG� /HDUQLQJ �3%/��
GHQJDQ� 6WUDWHJL� 0LQG� 0DSSLQJ PHQMDGL� VDODK� VDWX� PRGHO� GDQ� VWUDWHJL�
SHPEHODMDUDQ� \DQJ� GLKDUDSNDQ� GDSDW� PHQLQJNDWNDQ� KDVLO� EHODMDU� VLVZD�� 7XMXDQ�
SHQHOLWLDQ�LQL�\DLWX�XQWXN�PHQJHWDKXL��SHQHUDSDQ�0RGHO�3UREOHP�%DVHG�/HDUQLQJ
�3%/��GHQJDQ�6WUDWHJL�0LQG�0DSSLQJ GDODP�PHQLQJNDWNDQ�KDVLO�EHODMDU�HNRQRPL�
GDQ� KDVLO� EHODMDU� HNRQRPL� OHELK� WLQJJL� GLEDQGLQJNDQ� PHQJJXQDNDQ� PRGHO�
SHPEHODMDUDQ�NRQYHQVLRQDO�

3HQHOLWLDQ�LQL�PHQJJXQDNDQ�PHWRGH�TXDVL�H[SHULPHQW GHQJDQ�SROD�SUHWHVW�
SRVWWHVW�JURXS�GHVLJQ��3RSXODVL�GDODP�SHQHOLWLDQ�LQL�DGDODK�VHOXUXK�VLVZD�NHODV�;,�
,,6�GL�60$�1HJHUL���.HUWHN�:RQRVRER� WDKXQ�SHODMDUDQ����������� \DQJ� WHUGLUL�
GDUL� �� NHODV� VHEDQ\DN� ��� VLVZD�� 6DPSHO� SHQHOLWLDQ� GLSLOLK� VHFDUD� UDQGRP� \DQJ�
NHPXGLDQ�GLSHUROHK�NHODV�;,�,,6���VHEDJDL�NHODV�HNVSHULPHQ�GDQ�;,�,,6���VHEDJDL�
NHODV�NRQWURO�0HWRGH�SHQJXPSXODQ�GDWD�\DLWX�GHQJDQ�WHV�GDQ�REVHUYDVL��3HQJXMLDQ�
+�� \DLWX� PHQJJXQDNDQ� XML� SDLUHG� VDPSOH� W�WHVW GDQ� +�� PHQJJXQDNDQ� XML�LQGHSHQGHQW�VDPSOH�W�WHVW�

+DVLO�SHQHOLWLDQ�PHQXQMXNNDQ�EDKZD�DGD�SHQLQJNDWDQ�KDVLO�EHODMDU�VHWHODK�
SHUODNXDQ� GHQJDQ�0RGHO�3UREOHP�%DVHG� /HDUQLQJ �3%/�� GHQJDQ� 6WUDWHJL�0LQG�
0DSSLQJ GLOLKDW� GDUL� UDWD�UDWD� QLODL� SUH�WHVW \DLWX� ������ GDQ� SRVW�WHVW VHEHVDU�
������ SDGD� NHODV� HNVSHULPHQ�� 6HODLQ� LWX� MXJD� PHQXQMXNNDQ� DGDQ\D� SHUEHGDDQ�
KDVLO� UDWD�UDWD� QLODL� SRVW�WHVW NHODV� HNVSHULPHQ� VHEHVDU� ������ OHELK� WLQJJL�
GLEDQGLQJNDQ�SRVW�WHVW NHODV�NRQWURO�VHEHVDU�������

%HUGDVDUNDQ� KDVLO� SHQHOLWLDQ� GDSDW� GLVLPSXONDQ� EDKZD� 0RGHO� 3UREOHP�
%DVHG�/HDUQLQJ �3%/��GHQJDQ�6WUDWHJL�0LQG�0DSSLQJ GDSDW�PHQLQJNDWNDQ�KDVLO�
EHODMDU� VLVZD�PDWHUL� LQGHNV� KDUJD� GDQ� LQIODVL��.HODV� HNVSHULPHQ� \DQJ�PHQGDSDW�
SHPEHODMDUDQ� GHQJDQ� 0RGHO� 3UREOHP� %DVHG� /HDUQLQJ �3%/�� GHQJDQ� 6WUDWHJL�
0LQG�0DSSLQJ PHPSHUROHK�KDVLO�EHODMDU�OHELK�WLQJJL�GDULSDGD�NHODV�NRQWURO�\DQJ�
PHQJJXQDNDQ�PRGHO�SHPEHODMDUDQ�NRQYHQVLRQDO�

�
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$%675$&7
<XVXI��5L]NLDQL�8WDPL�������� ³,PSURYLQJ� WKH�6WXGHQWV¶� OHDUQLQJ� UHVXOW� E\� XVLQJ�
3UREOHP�%DVHG�/HDUQLQJ��3%/��0RGHO�ZLWK�0LQG�0DSSLQJ�6WUDWHJ\�RQ�WKH�SULFH�
LQGH[�DQG�LQIODWLRQ�PDWHULDOV LQ�;,�,,6 FODVV LQ�60$�1HJHUL���.HUWHN�:RQRVRER�
LQ� WKH� $FDGHPLF� <HDU� RI� ���������´�� %DFKHORU� RI� $FFRXQWLQJ�
(GXFDWLRQ�6HPDUDQJ�6WDWH�8QLYHUVLW\��$GYLVRU��$JXQJ�<XOLDQWR��6�3G���0�6L�
.H\WZRUGV�� /HDUQLQJ� 5HVXOWV�� 3UREOHP� %DVHG� /HDUQLQJ� �3%/�� 0RGHO�� 0LQG�
0DSSLQJ�6WUDWHJ\��3ULFH�,QGH[�DQG�,QIODWLRQ�

7KH�DFKLHYHPHQW�RI�OHDUQLQJ�SURFHVV�LQ�VFKRRO�FDQ�EH�VHHQ�IURP�WKH�UHVXOW�
RI�WKH�VWXGHQWV��WKH�VWXGHQWV¶�UHVXOW�RI�;,�,,6�LQ�60$�1HJHUL���.UHWHN�:RQRVRER�
RQ�SULFH� LQGH[� DQG� LQIODWLRQ�PDWHULDOV� VKRZHG� WKDW� WKHUH� DUH� VWLOO�PDQ\� VWXGHQWV�
ZKR� KDYH� QRW� UHDFK� WKH� �..0� VFRUH� \HW�� ,W�PDNHV� DQ� LQGLFDWLRQ� WKDW� WKH� SULFH�
LQGH[� DQG� LQIODWLRQ� PDWHULDOV� QHHG� WR� EH� LQRYDWHG� WKH� PRGHO� DQG� WKH� OHDUQLQJ�
VWUDWHJLHV� LQ� RUGHU� WR� PDNH� WKH� VWXGHQWV� EHFRPH� PRUH� XQGHUVWDQG� ZLWK� WKH�
PDWHULDOV�� ,W� LV�H[SHFWHG�WKDW� WKH�VWXGHQWV�DUH�DFWLYH�LQ� OHDUQLQJ�WHDFKLQJ�SURFHVV��
XQGHUVWDQG�WKH�PDWHULDO�ZKLFK�LV�H[SODLQHG��DQG�WKH�VWXGHQWV¶�UHVXOWV�DUH�LQ�DERYH�
..0� VFRUH�� 7KH� 3UREOHP� %DVHG� /HDUQLQJ� 0RGHO� �3%/�� DQG� 0LQG� 0DSSLQJ�
6WUDWHJ\� DUH� RQH� RI� PRGHOV� DQG� WKH� OHDUQLQJ� VWUDWHJLHV� WKDW� LV� H[SHFWHG� FDQ RQ�
LPSURYLQJ�WKH�VWXGHQWV¶ OHDUQLQJ�UHVXOWV��7KH�REMHFWLYH�RI�WKH�VWXG\�LV�WR�LPSURYH�
HFRQRPLF� OHDUQLQJ� UHVXOW� DQG� WKH� UHVXOWV� DUH� KLJKHU� FRPSDUHG� E\� XVLQJ� WKH�
FRQYHQWLRQDO�PRGHO�

7KLV� VWXG\� XVHV� TXDVL� H[SHULPHQW� PHWKRG� ZLWK� SUHWHVW�SRVWWHVW� JURXS�
GHVLJQ�SROD��7KH�SRSXODWLRQ�RI�WKLV�VWXG\�LV�DOO�VWXGHQWV�RI�;,�,,6�LQ�60$�1HJHUL�
��.HUWHN�:RQRVRER�LQ�WKH�$FDGHPLF�<HDU�RI������������WKRVH�DUH����VWXGHQWV�LQ�
��FODVV��7KH�VDPSOH�RI�WKH�VWXG\�LV�FKRVHQ�UDQGRPO\�WKHQ�JRW�;,�,,6���FODVV�DV�WKH�
H[SUHLPHQWDO�FDOVDV�DQG�;,�,,6��DV�WKH�FRQWURO�FODVV��7KH�SURFHGXUHV�RI�FROOHFWLQJ�
WKH�GDWD�E\�XVLQJ�WHVW�DQG�REVHUYDWLRQ��+� H[DPLQDWLRQ�XVHG�SDULHG�VDPSOH� W�WHVW
DQG�+� XVHG�LQGHSHQGHQW�VDPSOH�W�WHVW�

7KH� UHVXOW� RI� WKH� VWXG\� VKRZV� WKDW� WKHUH� LV� LPSURYHPHQW� RQ� WKH� OHDUQLQJ�
UHVXOW� DIWHU� XVHG� WKH� WUHDWPHQW� RI� 3UREOHP� %DVHG� /HDUQLQJ� �3%/�� 0RGHO� ZLWK�
0LQG�0DSSLQJ�6WUDWHJ\�WKDW�LV�VHHQ�IURP�WKH�SUHWHVW�VFRUH�LV�DERXW�������DQG�WKH�
SRVW�WHVW�VFRUH�LV�DERXW�������RQ�H[SHULPHQWDO�FODVV��0HDQZKLOH��LW�DOVR�VKRZV�WKDW�
WKHUH�LV�D�GLIIHUHQWLDWLRQ�RQ�WKH�SRVW�WHVW�DYHUDJH�VFRUH�RI�H[SHULPHQWDO�FODVV�WKDW�LV�
������KLJKHU�WKDQ�WKH�SRVW�WHVW�RI�FRQWURO�FODVV��WKDW�LV�������

%DVHG� RQ� WKH� UHVXOW� RI� WKH� VWXG\� FDQ� EH� FRQFOXGHG� WKDW� 3UREOHP� %DVHG�
/HDUQLQJ�0RGHO�ZLWK�0LQG�0DSSLQJ�6WUDWHJ\�FDQ�LPSURYH�WKH�VWXGHQWV¶�OHDUQLQJ�
UHVXOW�RQ�SULFH�LQGH[�DQG�LQIODWLRQ�PDWHULDOV��7KH�HSHULPHQWDO�FODVV��WKDW�OHDUQW�WKH�
3UREOHP�%DVHG�/HDUQLQJ� �3%/��0RGHO�ZLWK�0LQG�0DSSLQJ�6WUDWHJ\� JRW� KLJKHU�
VFRUH�WKDQ�WKH�FRQWURO�FODVV�ZKLFK�XVHG�FRQYHQVLRQDO�OHDUQLQJ�PRGHO��
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D��3HQJHUWLDQ�%HODMDU� ����������������������������������������������������������������� ��
E��7HRUL�%HODMDU��������������������������������������������������������������������������� ��
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���� /DWDU�%HODNDQJ
3HQGLGLNDQ�PHUXSDNDQ�VXDWX�NHKDUXVDQ�EDJL�PDQXVLD�\DQJ�WLGDN�ELVD�GLHODN��

'HQJDQ�DGDQ\D�SHQGLGLNDQ�EHUWXMXDQ�XQWXN�PHQXPEXKNDQ�GDQ�PHQJHPEDQJNDQ�
SRWHQVL� VXPEHU� GD\D�PDQXVLD� �6'0���0HODOXL� NHJLDWDQ� SHQJDMDUDQ� VLVZD� GDSDW�
PHQJHPEDQJNDQ� GLULQ\D� VHFDUD� RSWLPDO�� \DLWX� PHQJHPEDQJNDQ� VHPXD� SRWHQVL�
VLVZD�� NHFDNDSDQ� VHUWD� NDUDNWHULVWLN� SULEDGLQ\D� NH� DUDK� SRVLWLI� VHKLQJJD�
PHQJKDVLONDQ�JHQHUDVL�\DQJ�OHELK�EDLN�

3DGD� 8QGDQJ�8QGDQJ� 6LVWHP� 3HQGLGLNDQ� 1DVLRQDO� 8QGDQJ�8QGDQJ�
5HSXEOLN�,QGRQHVLD�1R�����7DKXQ������%DE�,�3DVDO����

³3HQGLGLNDQ�DGDODK�XVDKD� VDGDU�GDQ� WHUHQFDQD�XQWXN�PHZXMXGNDQ� VXDVDQD�
EHODMDU� GDQ� SURVHV� SHPEHODMDUDQ� DJDU� SHVHUWD� GLGLN� VHFDUD� DNWLI�
PHQJHPEDQJNDQ� SRWHQVL� GLULQ\D� XQWXN� PHPLOLNL� NHNXDWDQ� VSLULWXDO�
NHDJDPDDQ��SHQJHQGDOLDQ�GLUL��NHSULEDGLDQ��NHFHUGDVDQ��DNKODN�PXOLD��VHUWD�
NHWHUDPSLODQ�\DQJ�GLSHUOXNDQ�GLULQ\D��PDV\DUDNDW��EDQJVD�GDQ�1HJDUD´�
8QWXN� PHQFDSDL� WXMXDQ� GDUL� SHQGLGLNDQ� PDND� SHUOX� NXDOLWDV� GDQ� PXWX�

SHQGLGLNDQ�\DQJ�EDLN��3DGD�Q\DWDQ\D�NXDOLWDV�GDQ�PXWX�SHQGLGLNDQ�GL� ,QGRQHVLD�
PDVLK� UHQGDK�� UHQGDKQ\D� NXDOLWDV� SHQGLGLNDQ� WHUVHEXW� GLVHEDENDQ�ROHK�EHEHUDSD�
IDNWRU�� DQWDUD� ODLQ� NHWHUEDWDVDQ� GDQD�� NHWHUVHGLDDQ� VDUDQD� GDQ� SUDVDUDQD� GDODP�
DNWLYLWDV�SHPEHODMDUDQ��.XDOLWDV�GDQ�PXWX�SHQGLGLNDQ�WHUNDLW�HUDW�GHQJDQ�DNWLYLWDV�
SHPEHODMDUDQ�� 3HPEHODMDUDQ� DWDX� SHQJDMDUDQ� PHQXUXW� %ULJJV� GDODP� $QQL�
������������ SHPEHODMDUDQ� LDODK VHSHUDQJNDW� SHULVWLZD� �HYHQWV� \DQJ�
PHPSHQJDUXKL� SHVHUWD� GLGLN� VHGHPLNLDQ� UXSD� VHKLQJJD� SHVHUWD� GLGLN� LWX�
PHPSHUROHK� NHPXGDKDQ�� � 0HQXUXW� 6DQL� ����������� SHPEHODMDUDQ� \DLWX�
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SHQ\HGLDDQ� NRQGLVL� \DQJ� PHQJDNLEDWNDQ� WHUMDGLQ\D� SURVHV� EHODMDU� SDGD� GLUL�
SHVHUWD� GLGLN�� 'DODP� SURVHV� SHPEHODMDUDQ� WHUMDGL� LQWHUDNVL� DQDWDUD� JXUX� GHQJDQ�
VLVZD�� ,QWHUDNVL� \DQJ� EDLN� DQWDUD� JXUX� GHQJDQ� VLVZD� GDQ� VHVDPD� VLVZD� DNDQ�
EHUGDPSDN� SRVLWLI� GDODP� SHPEHODMDUDQ� XQWXN� PHQLQJNDWNDQ� NXDOLWDV� GDQ� PXWX�
SHQGLGLNDQ�� 3HQJXNXUDQ� SHQFDSDLDQ� NXDOLWDV� GDQ� PXWX� SHQGLGLNDQ� GLWXDQJNDQ�
GDODP� SUHVWDVL� EHODMDU�� NHPXGLDQ� SUHVWDVL� EHODMDU� GLZXMXGNDQ� GDODP� SUHVWDVL�
DNDGHPLN�\DQJ�GLXNXU�PHODOXL�KDVLO�EHODMDU��

0HQXUXW�$QQL������������KDVLO�EHODMDU�PHUXSDNDQ�SHUXEDKDQ�SHULODNX�\DQJ�
GLSHUROHK� SHVHUWD� GLGLN� VHWHODK� PHQJDODPL� NHJLDWDQ� EHODMDU�� 3DGD� GXQLD�
SHQGLGLNDQ� KDVLO� EHODMDU� VDQJDW� SHQWLQJ� NDUHQD� VHEDJDL� LQGLNDWRU� NHEHUKDVLODQ�
WXMXDQ� \DQJ� WHODK� GLUHQFDQNDQ� SDGD� NHJLDWDQ� EHODMDU��+DVLO� EHODMDU� EXNDQ� KDQ\D�
VHEDJDL� LQGLNDWRU� NHEHUKDVLODQ� JXUX� PHQ\DPSDLNDQ� PDWHUL� NHSDGD� VLVZD�
PHODLQNDQ� VHEDJDL� SHUWLPEDQJDQ� GDODP� SHQJJXQDDQ� PRGHO� SHPEHODMDUDQ� \DQJ�
GLJXQDNDQ� GDODP� SURVHV� SHPEHODMDUDQ� VHUWD� VHEDJDL� SHQHQWX� VLVZD�VLVZL� \DQJ�
WHODK��PHQFDSDL�NHWXQWDVDQ�PLQLPDO�GDQ�EHUKDN�PHODQMXWNDQ�NH�PDWHUL�EHULNXWQ\D�

(NRQRPL� PHUXSDNDQ� LOPX� \DQJ� PHPSHODMDUL� WHQWDQJ� EDJDLPDQD� PDQXVLD�
PHPHQXKL� NHEXWXKDQ� KLGXSQ\D� GHQJDQ� PHQJJXQDNDQ� VXPEHU� GD\D� \DQJ� DGD�
PHODOXL� EHUEDJDL� SLOLKDQ� GDQ� NHJLDWDQ� SURGXNVL�� NRQVXPVL� GDQ� GLVWULEXVL��
3HPEHODMDUDQ� (NRQRPL� \DQJ� GLSHUOXNDQ� VDDW� LQL� DGDODK� SHPEHODMDUDQ� \DQJ�
LQRYDWLI�� GLPDQD� \DQJ� GDSDW� PHQLQJNDWNDQ� SHQJXDVDDQ� PDWHUL�� VHNDOLJXV� GDSDW�
PHQLQJNDWNDQ�NUHDWLYLWDV�VLVZD��$NWLYLWDV�VLVZD�VDQJDW�GLSHUOXNDQ�GDODP�NHJLDWDQ�
EHODMDU� PHQJDMDU�� VHEDE� VLVZD� VHEDJDL� VXEMHN� GLGLN� DGDODK� \DQJ� PHUHQFDQDNDQ�
GDQ�\DQJ�PHODNVDQDNDQ�EHODMDU���%HODMDU�\DQJ�GL�ODNXNDQ�GL�VHNRODK�WLGDN�VHPDWD�



ϯ

PDWD� GLWHQWXNDQ� ROHK� GHUDMDW� SHPLOLNDQ� SRWHQVL� VLVZD� \DQJ� EHUVDQJNXWDQ��
PHODLQNDQ� MXJD� OLQJNXQJDQ�� WHUXWDPD� JXUX� \DQJ� SURIHVLRQDO�� 'L� GDODP� SURVHV�
SHPEHODMDUDQ�JXUX�GDQ�VLVZD�PHUXSDNDQ�IDNWRU XWDPD�

%HUGDVDUNDQ�REVHUYDVL�DZDO�GL�60$�1���.HUWHN�:RQRVRER�WDKXQ�SHODMDUDQ�
����������PHODOXL�ZDZDQFDUD�GHQJDQ�JXUX�PDWD�SHODMDUDQ�HNRQRPL�NHODV�;,�,,6�
LEX�7LWLQ�:LG\DZDWL�6�(�PHQJDWDNDQ�EDKZD�VLVZD�NXUDQJ�WHUWDULN�WHUKDGDS�PDWD�
SHODMDUDQ�HNRQRPL��VHKLQJJD�KDVLO�EHODMDU�GDQ�NHDNWLIDQ�VLVZD�GDODP�SHPEHODMDUDQ�
MXJD�NXUDQJ�

6DODK�VDWX�SHUPDVDODKDQ�GDODP�SHPEHODMDUDQ�HNRQRPL�NHODV�;,�,,6�60$�1�
��.HUWHN�:RQRVRER�LDODK�SDGD�PDWHUL�LQGHNDV�KDUJD�GDQ�LQIODVL�\DQJ�PHUXSDNDQ�
PDWHUL� VXOLW� GLFHUQD�ROHK� VLVZD��&RQWRK� NDVXV� VLVZD�NXUDQJ�PDPSX�PHQJKLWXQJ�
LQGHNV�KDUJD�GHQJDQ�PHQJJXQDNDQ�PHWRGH� ODVSH\UHV�GDQ SDDVFKH��'DSDW�GLOLKDW�
GDUL�KDVLO�EHODMDU�NRJQLWLI�VLVZD�EHUXSD�QLODL�XODQJDQ�KDULDQ�VHEDJDL�EHULNXW�

7DEHO�����
1LODL�8ODQJDQ�+DULDQ�(NRQRPL�0DWHUL�,QGHNV�+DUJD�GDQ�,QIODVL�.HODV�;,�

,,6�60$�1HJHUL���.HUWHN�:RQRVRER�7DKXQ�3HODMDUDQ����������
1R .HODV -XPODK�

6LVZD
..0 7XQWDV 7LGDN�7XQWDV

-XPODK 3HUVHQWDVH -XPODK 3HUVHQWDVH
� ;,�,,6�� �� �� � ������ �� ������
� ;,�,,6�� �� �� � ������ �� ������
� ;,�,,6�� �� �� �� ������ �� ������
-XPODK �� �� ������ �� ������

6XPEHU��'DWD�QLODL�XODQJDQ�KDULDQ�PDWHUL�LQGHNV�KDUJD�GDQ�LQIODVL�60$�1HJHUL���
.HUWHN�:RQRVRER�WDKXQ�SHODMDUDQ�������������/DPSLUDQ���

7DEHO�GLDWDV�GHQJDQ� VWDQGDU�QLODL�..0�\DQJ�GLWHWDSNDQ�ROHK� VHNRODK����
PHQXQMXNDQ�EDKZD��������VLVZD�WHODK�PHQFDSDL�..0�GDQ��������VLVZD�EHOXP�
PHPHQXKL� ..0�� 6HKLQJJD� GDSDW� GLVLPSXONDQ� EDKZD� HIHNWLYLWDV� SHPEHODMDUDQ�
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EHOXP�PDNVLPDO� NDUHQD� MXPODK� VLVZD� \DQJ� PHPSHUROHK� QLODL� GLDWDV� DWDX� VDPD�
GHQJDQ�..0�PDVLK� NXUDQJ� GDUL� �����0XO\DVD� �����������PHQ\DWDNDQ� EDKZD�
SHPEHODMDUDQ� GLNDWDNDQ� EHUKDVLO� DSDELOD� VHOXUXKQ\D� DWDX� VHWLGDN�WLGDNQ\D�
VHEDJLDQ�EHVDU�������VLVZD�WHUOLEDW�VHFDUD�DNWLI��EDLN�ILVLN��PHQWDO��PDXSXQ�VRVLDO�
VHUWD�PHQXQMXNNDQ�VHPDQJDW�\DQJ�EHVDU�GDQ�UDVD�SHUFD\D�GLUL�� -DGL�VXDWX�SURVHV�
SHPEHODMDUDQ� KDUXV� PHOLEDWNDQ� VHEDJLDQ� VLVZDQ\D� XQWXN� EHUSHUDQ� DNWLI� DJDU�
PHQFDSDL�SHUXEDKDQ�SHQJHWDKXDQ��VLNDS��GDQ�NHWHUDPSLODQ�

+DVLO� REVHUYDVL� DZDO� MXJD� PHQXQMXNNDQ� EDKZD UHQGDKQ\D� QLODL� XODQJDQ�
KDULDQ� VLVZD� 60$� 1HJHUL� �� .HUWHN� :RQRVRER� SDGD� PDWHUL� LQGHNV� KDUJD� GDQ�
LQIODVL� GLSHQJDUXKL� ROHK� EHEHUDSD� IDNWRU�� \DLWX� IDNWRU� GDUL� GLUL� VLVZD� GLWXQMXNDQ�
SDGD�NHPDPSXDQ�PHPDKDPL�PDWHUL��GD\D�LQJDW�GDQ�NHPDPSXDQ�EHUKLWXQJ�VLVZD�
UHQGDK�DWDX�NXUDQJ��6HODLQ�IDNWRU�WHUVHEXW�GLWLQMDX�GDUL�PRGHO�SHPEHODMDUDQ�\DQJ�
GLJXQDNDQ�ROHK�JXUX��JXUX�PDVLK�PHQHUDSNDQ�PRGHO�SHPEHODMDUDQ�NRQYHQVLRQDO��
VHKLQJJD�VLVZD�NXUDQJ�DNWLI�GDODP�NHJLDWDQ�SHPEHODMDUDQ���/DPSLUDQ���

$WDV� GDVDU� SHUPDVDODKDQ� GLDWDV�� PDND� SHQHOLWLDQ� LQL� EHUXSD\D� XQWXN�
PHQJXODV�SHUPDVDODKDQ�PHQJHQDL�XSD\D�GDODP�PHQLQJNDWNDQ�KDVLO�EHODMDU�VLVZD�
SDGD�PDWHUL�SRNRN�LQGHNV�KDUJD�GDQ�LQIODVL�\DQJ�PHPLOLNL�NDUDNWHULVWLN�DQDOLVWLN�
GDQ� DSOLNDWLI��0DWHUL� LQL� WLGDN� KDQ\D�PHPSHODMDUDL� WHRUL�� \DQJ� WHUSHQWLQJ� DGDODK�
EDJDLPDQD� VLVZD� GDSDW�PHPHFDKNDQ�PDVDODK� \DQJ� EHUNDLWDQ� GHQJDQ�PDWHUL� LQL�
\DQJ�EDQ\DN�GLWHPXL�GDODP�NHKLGXSDQ�VHKDUL�KDUL� VHKLQJJD�GDSDW�PHQLQJNDWNDQ�
SHPDKDPDQ�VLVZD�PHODOXL�PRGHO�SHPEHODMDUDQ�\DQJ�VHVXDL�

*XUX� WLGDN� KDQ\D� GLWXQWXW� XQWXN�PHPLOLNL� NHPDPSXDQ� GDODP� WHRULWLV� WDSL�
MXJD� KDUXV� PHPLOLNL� NHPDPSXDQ� SUDNWLV�� PDND� GLSHUOXNDQ�PRGHO� SHPEHODMDUDQ�
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\DQJ�WHSDW�VXSD\D�EHUEDJDL�SHUPDVDODK�WHUVHEXW�ELVD�GLDWDVL��0RGHO�SHPEHODMDUDQ�
\DQJ� GLJXQDNDQ� KHQGDNQ\D� \DQJ�PHPXQJNLQNDQ� VLVZD� GDSDW� OHELK� DNWLI�� VLVZD�
PDPSX� PHPDKDPL� PDWHUL�� GD\D� LQJDW� GDQ� NHPDPSXDQ� EHUKLWXQJ� VLVZD�
PHQLQJNDW�� VHKLQJJD� KDVLO� EHODMDU� VLVZD� MXJD� PHQLQJNDW�� $GDSXQ� PRGHO�
SHPEHODMDUDQ� WHUVHEXW� DGDODK� PRGHO� SUREOHP� EDVHG� OHDUQLQJ �3%/�� .DUHQD�
GHQJDQ�PRGHO�SUREOHP�EDVHG�OHDUQLQJ �3%/��PHQGRURQJ�VLVZD�XQWXN�DNWLI��OHELK�
PHPDKDPL� PDWHUL� VHUWD� PHQLQJNDWNDQ� NHPDPSXDQ� EHUKLWXQJ� PHODOXL�
SHQ\HOHVDLNDQ� PDVDODK�PDVDODK� GL� GXQLD� Q\DWD� \DQJ� EHUNDLWDQ� GHQJDQ� PDWHUL�
LQGHNV�KDUJD�GDQ�LQIODVL��+DO� LQL�VHVXDL�GHQJDQ�SHQGDSDW�SDUD�DKOL�\DLWX�PHQXUXW�
$UQ\DQD�GDODP�6XGDUPDQ��GNN� ��������� ³SUREOHP�EDVHG� OHDUQLQJ �3%/��DGDODK�
SHPEHODMDUDQ�\DQJ�GLUDQFDQJ�EHUGDVDUNDQ�PDVDODK�PDVDODK� UHDO�NHKLGXSDQ�\DQJ�
EHUVLIDW� WLGDN� WHUVWUXNWXU�� WHUEXND�� GDQ� PHQGXD´�� 0HQXUXW� 'HZH\� GDODP�
6XGDUPDQ��GNN����������³SUREOHP�EDVHG�OHDUQLQJ �3%/��\DLWX�LQWHUDNVL�VWLPXOXV�
GDQ� UHVSRQ�� PHUXSDNDQ� KXEXQJDQ� DQWDUD� GXD� DUDK� EHODMDU� GDQ� OLQJNXQJDQ´��
6HGDQJNDQ�PHQXUXW�1XUKDGL�GDODP�6XOLVW\DQL�GDQ�+DUQDQLN������������³SUREOHP�
EDVHG� OHDUQLQJ �3%/�� DGDODK� VXDWX� PRGHO� SHPEHODMDUDQ� \DQJ� PHQJJXQDNDQ�
PDVDODK�GXQLD�Q\DWD�VHEDJDL�NRQWHNV�EDJL�VLVZD�XQWXN�EHODMDU�WHQWDQJ�FDUD�EHUILNLU�
NULWLV� GDQ� NHWUDPSLODQ� SHPHFDKDQ�PDVDODK�� VHUWD� PHPSHUROHK� SHQJHWDKXDQ� GDQ�
NRQVHS�\DQJ�HVHQVLDO�GDUL�PDWHUL�SHODMDUDQ´��'DUL�XUDLDQ�GLDWDV�GDSDW�GLVLPSXONDQ�
EDKZD� NHXQWXQJDQ PHQJJXQDNDQ� PRGHO� SUREOHP� EDVHG� OHDUQLQJ �3%/�� \DLWX�
SHQJHWDKXDQ� EHQDU�EHQDU� GLVHUDS� ROHK� VLVZD� GHQJDQ� EDLN� NDUHQD� VLVZD� WHUOLEDW�
SDGD� NHJLDWDQ� EHODMDU�� PHODWLK� NHUMD� VDPD� DQDWDUD� VLVZD� GHQJDQ� VLVZD�� GDSDW�
PHPHFDKNDQ�PDVDODK�GDUL�EHEHUDSD�VXPEHU�� VHKLQJJD GDSDW�PHQLQJNDWNDQ�KDVLO�



ϲ

EHODMDU� VLVZD��+DO� LQL�GDSDW�GLOLKDW�GDUL� MXUQDO� \DQJ�PHQ\DWDNDQ�PRGHO� LQL�GDSDW�
PHQLQJNDWNDQ� KDVLO� EHODMDU� DGDODK�$QQLVD�5DKPD�<XO\DQD� GDQ�.DUGR\R� �������
GHQJDQ� MXGXO� ³3HQLQJNDWDQ� .HPDPSXDQ� 3HPHFDKDQ�0DVDODK� 3HUXEDKDQ� 1LODL�
7XNDU 5XSLDK�7HUKDGDS�9DOXWD�$VLQJ�VHUWD�+DVLO�%HODMDU�0HODOXL�0RGHO�3UREOHP�
%DVHG�/HDUQLQJ�6LVZD�60$�$O�,UV\DG�7HJDO� �6WXG\�SDGD�.HODV�;,� ,36���7DKXQ�
$MDUDQ�����������´��+DVLO�SHQHOLWLDQ�PHQXQMXNNDQ�EDKZD�PRGHO�SUREOHP�EDVHG�
OHDUQLQJ �3%/��GDSDW�PHQLQJNDWNDQ�KDVLO�EHODMDU� VLVZD�GHQJDQ� UDWD�UDWD� VLNOXV� ,�
�����GHQJDQ�NHWHUFDSDLDQ�NHWXQWDVDQ�NODVLNDO� \DLWX�����GDQ�SDGD�VLNOXV� ,,� UDWD�
UDWD� NHODV� PHQLQJNDW� PHQMDGL� ������ GDQ� NHWHUFDSDLDQ� NHWXQWDVDQ� NODVLNDO� \DLWX�
VHEHVDU�����SDGD�NHODV�;,�,36���60$�$O�,UV\DG�7HJDO�

'DODP� SHQHOLWLDQ� LQL� XQWXN� PHQLQJNDWNDQ� GD\D� LQJDW� VLVZD� PRGHO�
SHPEHODMDUDQ� SUREOHP� EDVHG� OHDUQLQJ �3%/�� GLNRODERUDVLNDQ� GHQJDQ� VWUDWHJL�
SHPEHODMDUDQ�� VWUDWHJL� \DQJ�GLJXQDNDQ�\DLWX� \DQJ�ELVD�PHQLQJNDWNDQ�GD\D� LQJDW�
VLVZD�� 0HQXUXW� 6DQL� ����������� PRGHO� SHPEHODMDUDQ� PHUXSDNDQ� NHUDQJND�
NRQVHSWXDO�EHUXSD�SROD�SURVHGXU�VLVWHPDWLN�\DQJ�GLNHPEDQJNDQ�EHUGDVDUNDQ�WHRUL�
GDQ�GLJXQDNDQ�GDODP�PHQJRUJDQLVDVLNDQ�SURVHV�EHODMDU�PHQJDMDU�XQWXN�PHQFDSDL�
WXMXDQ�WHUWHQWX��WHUNDLW�GHQJDQ�SHPLOLKDQ�VWUDWHJL�GDQ�SHPEXDWDQ�VWUXNWXU PHWRGH��
NHWUDPSLODQ�� GDQ� DNWLYLWDV� SHVHUWD� GLGLN�� 6HGDQJNDQ� SHQJHUWLDQ� VWUDWHJL�
SHPEHODMDUDQ� DWDX� PHQJDMDU� PHQXUXW� EHEHUDSD� DKOL� \DLWX�� PHQXUXW� 6XGMDQD�
����������� ³VWUDWHJL� PHQJDMDU� DGDODK� WLQGDNDQ� JXUX� PHODNVDQDNDQ� UHQFDQD�
PHQJDMDU��$UWLQ\D�XVDKD�JXUX�GDODP�PHQJJXQDNDQ�EHEHUDSD�YDULDEOH�SHQJDMDUDQ�
�WXMXDQ�� EDKDQ�� PHWRGH� GDQ� DODW�� VHUWD� HYDOXDVL�� DJDU� GDSDW� PHPSHQJDUXKL� SDUD�
VLVZD�PHQFDSDL�WXMXDQ�\DQJ�WHODK�GLWHWDSNDQ´��0HQXUXW�*URSSHU�GDODP�+DPGDQL�



ϳ

����������� ³VWUDWHJL� EHODMDU�PHQJDMDU�PHUXSDNDQ�SHPLOLKDQ MHQLV� ODWLKDQ� WHUWHQWX�
\DQJ�FRFRN�GHQJDQ�WXMXDQ�\DQJ�DNDQ�GLFDSDL´�

'DUL� SHQJHUWLDQ�SHQJHUWLDQ� GLDWDV� PDND� GDSDW� GLVLPSXONDQ� EDKDZD� PRGHO�
SHPEHODMDUDQ� GHQJDQ� VWUDWHJL� SHPEHODMDUDQ� VDOLQJ� EHUNDLWDQ�� 'L� GDODP� PRGHO�
SHPEHODMDUDQ� WHUGDSDW� VWUDWHJL� SHPEHODMDUDQ�� 3DGD� SHQHOLWLDQ� LQL� PRGHO�
SHPEHODMDUDQ�\DQJ�GLJXQDNDQ�LDODK�PRGHO�SUREOHP�EDVHG�OHDUQLQJ �3%/��GHQJDQ�
VWUDWHJL�PLQG�PDSSLQJ�

0HQXUXW�$QGUL�6DOHK�GDODP�0DLV\DUDK���������³PLQG�PDS DGDODK�GLDJUDP�
\DQJ� GLJXQDNDQ� XQWXN� PHQJJDPEDUNDQ� VHEXDK� WHPD�� LGH�� DWDX� JDJDVDQ� XWDPD�
GDODP� PDWHUL� SHODMDUDQ´�� 0HQXUXW� 'H� 3RUWHU� GDQ� 5HDGRQ� GDODP� 6ULGHZLWD� GDQ�
6\DPVXO� $PDU� ���������� ³PLQG� PDSSLQJ� DGDODK� PRGHO� \DQJ� HIHNWLI� XQWXN�
PHPEDQWX� VLVZD� PHQJLQJDW� SHUNDWDDQ� GDQ� EDFDDQ�� PHQLQJNDWNDQ� SHPDKDPDQ�
WHUKDGDS� PDWHUL�� PHPEDQWX� PHQJRUJDQLVDVL� PDWHUL�� GDQ� PHPEHULNDQ� ZDZDVDQ�
EDUX´�� 'DQ� PHQXUXW� 6ULGHZLWD� GDQ� 6\DPVXO� $PDU� ���������� ³PLQG� PDSSLQJ
DGDODK� WHNQLN� EHUXSD� VNHPD� DWDX� JDPEDU� XQWXN� PHQFXUDKNDQ� VHJDOD� \DQJ� NLWD�
ILNLUNDQ� DWDX� \DQJ� DGD� GL� RWDN� NLWD´�� 3HQJJXQDNDQ� PDSSLQJ VHEDJDL� VWUDWHJL�
SHPEHODMDUDQ�GDODP�SHQHOLWLDQ�LQL�FXNXS�HIHNWLI�PHQLQJNDWNDQ�KDVLO�EHODMDU�VLVZD��
+DO� LQL�GDSDW�GLOLDKDW� GDUL� MXUQDO�1LQD�0DKDUGDQL�GDQ�:LGL\DQWR� �������GHQJDQ�
MXGXO�³�3HUEHGDDQ�+DVLO� %HODMDU�(NRQRPL�$QWDUD�0RGHO� 7KLQN�3DLU�6KDUH� GDQ�
0RGHO�&RQFHSW�0DSSLQJ�SDGD�6LVZD�60$���1JXWHU�6XNRKDUMR´��+DVLO�SHQHOLWLDQ�
PHQXQMXNNDQ� EDKZD� PRGHO� FRQFHSW� PDSSLQJ OHELK� HIHNWLI� PHQLQJNDWNDQ� KDVLO�
EHODMDU�GLEDQGLQJNDQ�GHQJDQ�PRGHO�7KLQN�3DLU�6KDUH SDGD�NHODV�;�60$�1JXWHU�
6XNRKDUMR�GHQJDQ�VLJQLILNDQVL����
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-DGL� PRGHO� SHPEHODMDUDQ� GDODP� SHQHOLWLDQ� LQL� \DLWX� PHQJJXQDNDQ� PRGHO
SUREOHP�EDVHG�OHDUQLQJ��3%/��GHQJDQ�VWUDWHJL�PLQG�PDSSLQJ SDGD�PDWHUL�LQGHNV�
KDUJD� GDQ� LQIODVL� VDODK� VDWX� DOWHUQDWLI� XQWXN� PHQLQJNDWNDQ� KDVLO� EHODMDU�� NDUHQD�
SDGD�PDWHUL�LQL�VLVZD�DNDQ�GLEHULNDQ�EHEHUDSD�PDVDODK�\DQJ�WHUNDLW�GHQJDQ�LQGHNV�
KDUJD�GDQ�LQIODVL��NHPXGLDQ�PHPHFDKNDQ�PDVDODK�WHUVHEXW�GHQJDQ�FDUD�PHPEXDW�
PLQG�PDS��

'DUL�XUDLDQ� ODWDU�EHODNDQJ�GLDWDV�SHQHOLWL�EHUNHLQJLQDQ�XQWXN�PHPEHULNDDQ�
YDULDVL� PRGHO� SHPEHODMDUDQ� VHUWD� PHQJDGDNDQ� SHQHOLWLDQ� HNVSHULPHQ� \DQJ�
EHUMXGXO�³0(1,1*.$7.$1�+$6,/�%(/$-$5�6,6:$�0(1**81$.$1�
02'(/� 352%/(0� %$6('� /($51,1* �3%/�� '(1*$1� 675$7(*,�
0,1'� 0$33,1* �3(7$� 3,.,5$1�� 3$'$� 0$7(5,� ,1'(.6� +$5*$�
'$1� ,1)/$6,� .(/$6� ;,� ,,6� 60$� 1(*(5,� �� .(57(.�:21262%2�
7$+81�3(/$-$5$1����������´�
���� 5XPXVDQ�0DVDODK

%HUGDVDUNDQ� ODWDU� EHODNDQJ� PDVDODK� GL� DWDV�� PDND� GDSDW� GLUXPXVNDQ�
UXPXVDQ�PDVDODK�SHQHOLWLDQ�VHEDJDL�EHULNXW��
�� $SDNDK�GHQJDQ�PHQJJXQDNDQ�PRGHO�SHPEHODMDUDQ�SUREOHP�EDVHG�OHDUQLQJ�

�3%/�� GHQJDQ� VWUDWHJL� PLQG� PDSSLQJ PHQLQJNDWNDQ� KDVLO� EHODMDU� VLVZD��
PDWHUL� LQGHNV�KDUJD�GDQ� LQIODVL� VLVZD�NHODV�;,� ,,6�60$�1HJHUL���.HUWHN��
:RQRVRER�WDKXQ�SHODMDUDQ����������"

�� $SDNDK�PRGHO�SHPEHODMDUDQ�SUREOHP�EDVHG�OHDUQLQJ �3%/��GHQJDQ�VWUDWHJL�
PLQG�PDSSLQJ OHELK�PHQLQJNDWNDQ�KDVLO�EHODMDU�VLVZD�GLEDQGLQJNDQ�GHQJDQ�
PRGHO� SHPEHODMDUDQ� NRQYHQVLRQDO� SDGD� PDWHUL� LQGHNV� KDUJD� GDQ� LQIODVL�
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VLVZD NHODV� ;,� ,,6� 60$� 1HJHUL� �� .HUWHN� :RQRVRER� WDKXQ� SHODMDUDQ�
���������"

���� 7XMXDQ�3HQHOLWLDQ
%HUGDVDUNDQ�UXPXVDQ�PDVDODK�GLDWDV��PDND�WXMXDQ�SHQHOLWLDQ�LQL�DGDODK��

�� 8QWXN�PHQJHWDKXL�EDKZD�PHQJJXQDNDQ�PRGHO�SHPEHODMDUDQ�SUREOHP�EDVHG�
OHDUQLQJ �3%/�� GHQJDQ� VWUDWHJL�PLQG�PDSSLQJ�PHQLQJNDWNDQ� KDVLO� EHODMDU�
VLVZD� PDWHUL� LQGHNV� KDUJD� GDQ� LQIODVL� VLVZD� NHODV� ;,� ,,6� 60$�1HJHUL� ��
.HUWHN��:RQRVRER�WDKXQ�SHODMDUDQ�����������

�� 8QWXN�PHQJHWDKXL�EDKZD�PHQJJXQDNDQ�PRGHO�SHPEHODMDUDQ�SUREOHP�EDVHG�
OHDUQLQJ �3%/�� GHQJDQ� VWUDWHJL� PLQG� PDSSLQJ OHELK� PHQLQJNDWNDQ� KDVLO�
EHODMDU�VLVZD�GLEDQGLQJNDQ�GHQJDQ�PRGHO�SHPEHODMDUDQ�NRQYHQVLRQDO SDGD�
PDWHUL� LQGHNV� KDUJD� GDQ� LQIODVL� VLVZD� NHODV�;,� ,,6� 60$�1HJHUL� ��.HUWHN�
:RQRVRER�WDKXQ�SHODMDUDQ�����������

���� 0DQIDDW�3HQHOLWLDQ
D� 0DQIDDW�7HRULWLV

+DVLO� SHQHOLWLDQ� LQL� GLKDUDSNDQ� VHEDJDL� EXNWL� HPSLULN� GDODP� GXQLD�
SHQGLGLNDQ�PHQJHQDL�SHQHUDSDQ�PRGHO�SHPEHODMDUDQ�SUREOHP�EDVHG�OHDUQLQJ�
�3%/� GHQJDQ�VWUDWHJL�PLQG�PDSSLQJ PHQLQJNDWNDQ�KDVLO�EHODMDU�HNRQRPL�

E� 0DQIDDW�3UDNWLV
3HQHOLWLDQ�\DQJ�DNDQ�SHQHOLWL�ODNXNDQ�GL�60$�1HJHUL���.HUWHN�:RQRVRER�

GLKDUDSNDQ�GDSDW�EHUPDQIDDW��
�� %DJL� JXUX�� SHQHUDSDQ� PRGHO� SUREOHP� EDVHG� OHDUQLQJ �3%/�� GHQJDQ�

VWUDWHJL� PLQG� PDSSLQJ GDSDW� GLJXQDNDQ� ROHK� JXUX� VHEDJDL� EDKDQ�
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SHUWLPEDQJDQ� GDODP� SHPLOLKDQ� PRGHO� SHPEHODMDUDQ� \DQJ� WHSDW� VHUWD�
VHEDJDL�HYDOXDVL�XQWXN�SHPEHODMDUDQ�VHODQMXWQ\D�

�� %DJL� VHNRODK�� PHPEHULNDQ� PDVXNDQ� NHSDGD� VHNRODK� VHEDJDL� EDKDQ�
HYDOXDVL�XQWXN�PHQLQJNDWNDQ�NXDOLWDV�SHPEHODMDUDQ�

�� %DJL�SHQHOLWL��PHQDPEDK�NKDVDQDK�SHQJHWDKXDQ�GDQ�SHQJDODPDQ�VHEDJDL�
FDORQ� JXUX� GDSDW� EHUXVDKD� VHMDN� VHNDUDQJ� XQWXN� EHODMDU� PHQHUDSNDQ�
PRGHO�DWDX�PHWRGH�SHPEHODMDUDQ�\DQJ�WHSDW�


