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8QLYHUVLWDV�3HQGLGLNDQ�,QGRQHVLD�ŇUHSRVLWRU\�XSL�HGX�Ň SHUSXVWDNDDQ�XSL�HGX
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$� 6LPSXODQ

%HUGDVDUNDQ�KDVLO�SHQHOLWLDQ�\DQJ�WHODK�GLODNVDQDNDQ�ROHK�SHQHOLWL�

GDODP�PHQLQJNDWNDQ�NHWHUDPSLODQ�SUREOHP�VROYLQJ VLVZD�PHQJJXQDNDQ�

PRGHO�SHPEHODMDUDQ�FRRSHUDWLYH�OHDUQLQJ�WLSH�MLJVDZPDWHUL�,36�PHQJHQDL�

NRQVHS�PDVDODK� VRVLDO� GL� NHODV� 9� 6'�1HJHUL�0DQJXQUHMD�� PDND� GDSDW�

GLVLPSXONDQ�EDKZD�

3HUWDPD��/DQJNDK�ODQJNDK�PRGHO�FRRSHUDWLYH�OHDUQLQJ�WLSH�MLJVDZ

GDUL� KDVLO� SHQHOLWLDQ� \DQJ� GLSHUROHK� PHOLSXWL� WHPXDQ� KDVLO� REVHUYDVL��

SHGRPDQ�DNWLYLWDV�VLVZD��SHGRPDQ�DNWLYLWDV�JXUX��KDVLO�WHV�WHUWXOLV�VLVZD�

VHWHODK� GLODNXNDQ� WLQGDNDQ�� 3HQHOLWLDQ� LQL� GLODNXNDQ�PHODOXL� GXD� VLNOXV��

VHWLDS� VLNOXV� GLPXODL� GDUL� SHUHQFDQDDQ� SHPEHODMDUDQ� GDQ� SHODNVDQDDQ�

SHPEHODMDUDQ� \DQJ� WHUGLUL� DWDV� NHJLDWDQ� SHQGDKXOXDQ�� NHJLDWDQ� LQWL��

NHJLDWDQ� SHQXWXS�� KDVLO� EHODMDU�� GDQ� UHIOHNVL� 'LPDQD� VHWLDS� VLNOXV� Q\D�

PHPHUOXNDQ�ZDNWX���NDOL�SHUWHPXDQ�DWDX��î���PHQLW�GHQJDQ�MXPODK�VLVZD�

��� \DQJ� WHUGLUL� GDUL� ��� VLVZD� ODNL�ODNL� GDQ� ��� VLVZD� SHUHPSXDQ� \DQJ�

EHUORNDVL� GL� VHNRODK� 6'� 1HJHUL� 0DQJXQUHMD� \DQJ� EHUDODPDWNDQ� GL�

NDPSRQJ�SHQJRUHQJ�GHVD�PDQJXQUHMD�NHFDPDWDQ�SXOR� DPSHO�NDEXSDWUQ�

VHUDQJ�SURYLQVL�EDQWHQ�

.HGXD� 3HQHUDSDQ�PRGHO� FRRSHUDWLYH� OHDUQLQJ� WLSH� MLJVDZ GDODP�

SHPEHODMDUDQ� ,36� GDSDW� PHQLQJNDWNDQ� DNWLYLWDV� VLVZD WHQWDQJ� NRQVHS�

PDVDODK� VRVLDO� 3DGD� VDDW� SHODNVDQDDQ� DNWLYLWDV� EHODMDU� SDGD� NHJLDWDQ�

VLNOXV� ,� PHQJJXQDNDQ� /.6� VLVZD� EHOXP� VHPDQJDW� GDODP� PHODNXNDQ�

SHPEHODMDUDQ�� NHPXGLDQ� SHQHOLWL� PHUXEDK� PHGLD� SHPEHODMDUDQ�

PHQJJXQDNDQ�YLGHR�VLVZD�PXODL�DQWXVLDV�GDODP�PHQJLNXWL�SHPEHODMDUDQ�

GL� NHODV� VHKLQJJD� GDSDW� PHPSHQJDUXKL� NHWHUDPSLODQ� SUREOHP� VROYLQJ�

VLVZD�� 1DPXQ� GLOLKDW� GDUL� QLODL� VNRU� UDWD�UDWD� SUHVHQWDVH� SDGD� VLVZD�

PHQXQMXNNDQ� EHOXP� DGDQ\D� SHQLQJNDWDQ� \DQJ� FXNXS� EDLN�� 3DGD� VDDW�

SHODNVDQDDQ�VLNOXV�,,�NHJLDWDQ�EHODMDU�\DQJ�PHQJJXQDNDQ�/.6�GDQ�YLGHR�
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WHQWDQJ�PDWHUL�PDVDODK�VRVLDO�VLVZD�PXODL�DQWXVLDV�GDODP�PHODNVDQDNDQ�

NHJLDWDQ� SHPEHODMDUDQ� GL� NHODV��PDND� KDO� WHUVHEXW�PHPSHQJDUXKL� SDGD�

NHWHUDPSLODQ�SUREOHP�VROYLQJ�VLVZD��'LPDQD�GDSDW�WHUOLKDW�GDUL�QLODL�UDWD�

UDWD� VLVZD� \DQJ� VXGDK� PHQXQMXNNDQ� DGDQ\D� SHQLQJNDWDQ� GDODP� SURVHV�

SHPEHODMDUDQ� \DQJ� VDQJDW� EDLN�� 'DSDW� GLOLKDW� GDUL� VLVZD� EHUVHPDQJDW�

GDODP�EHODMDU��DNWLI�GDODP�GLVNXVL��DNWLI�GDODP�EHUWDQ\D�GDQ�EHUSDUWLVLSDVL�

GDODP� NHORPSRN�� 6HKLQJJD� SDGD� NHJLDWDQ� VLNOXV� ,,� LQL� PHQJKDVLONDQ�

SUREOHP�VROYLQJ�VLVZD�\DQJ�VDQJDW�EDLN�GDODP�SHPEHODMDUDQ�,36�NKXVXQ\D�

NRQVHS�PDVDODK�VRVLDO��

.HWLJD�� +DVLO� LPSOHPHQWDVL� SHUROHKDQ� GDWD� NHWHUDPSLODQ� SUREOHP�

VROYLQJ��'LOLKDW�GDUL�KDVLO�REVHUYDVL�GDUL�DNWLYLWDV�VLVZD�SDGD�NHJLWDQ�VLNOXV�

,�GDSDW�GLSHUROHK�VNRU� UDWD�UDWD�QLODL�SUHVHQWDVH�\DLWX��������VHGDQJNDQ�

SHUROHKDQ� VNRU� UDWD�UDWD� QLODL� SUHVHQDWVH� SDGD� NHJLDWDQ� VLNOXV� ,,� \DLWX�

��������'DUL�SHUROHKDQ�DNWLYLWDV�JXUX SDGD�NHJLDWDQ�VLNOXV�,�PHQGDSDWNDQ�

VNRU� UDWD�UDWD� QLODL� SUHVHQWDVH� \DLWX� ������� VHGDQJNDQ� SHUROHKDQ� SDGD�

NHJLDWDQ�VLNOXV�,,�PHQGDSDWNDQ�VNRU�UDWD�UDWD�QLODL�SUHVHQWDVH�\DLWX�������

'DUL�SURVHV�EHODMDU�NHORPSRN�SDGD�NHJLDWDQ�VLNOXV�,�PHPSHUROHK�VNRU�UDWD�

UDWD�\DLWX������GDQ�SHUROHKDQ�VNRU�UDWD�UDWD�SDGD�NHJLDWDQ�VLNOXV�,,�\DLWX�

���� 'DQ� GDUL� KDVLO� SHUROHKDQ� GDWD� NHWHUDPSLODQ� SUREOHP� VROYLQJ� VLVZD�

GHQJDQ�PHQJJXQDNDQ�OHPEDU�VRDO�SUH�WHVW�GDQ�SRVW�WHVW�\DLWX�SDGD�OHPEDU�

VRDO�SUH�WHVW�NHJLDWDQ�VLNOXV�,�PHQGDSDWNDQ�SHUROHKDQ�QLODL�VNRU�UDWD�UDWD�

VHEHVDU� ������� GDQ� SDGD� OHPEDU� VRDO� SRVW� WHVW� VHEHVDU� ������ 6HGDQJNDQ�

OHPEDU�VRDO�SUH�WHVW�SDGD�NHJLDWDQ�VLNOXV�,,�PHPSHUROHK�QLODL�VNRU�UDWD�UDWD�

VHEHVDU�������GDQ�SDGD�OHPEDU�VRDO�SRVW�WHVW�PHPSHUROHK�QLODL�VNRU�UDWD�

UDWD VHEHVDU� ������ +DO� LQL� GDSDW� GLOLKDW� PHQXQMXNNDQ� EDKZD� DGDQ\D�

SHQLQJNDWDQ� SDGD� SHUROHKDQ� QLODL� KDVLO� NHWHUDPSLODQ� SUREOHP� VROYLQJ�

VLVZD�GDQ�PHQLQJNDWNDQ�SHPDKDPDQ�SDGD�PDVLQJ�PDVLQJ�VLVZD�GHQJDQ�

PHQJJXQDNDQ� PRGHO� FRRSHUDWLYH� OHDUQLQJ� WLSH� MLJVDZ� +DO� LQL�

PHPEXNWLNDQ�EDKZD�PHQJJXQDNDQ�PHWRGH�PHQDULN�GDQ�PHGLD�\DQJ�WHSDW��

PDND�KDVLO�Q\D�DNDQ�PHQLQJNDW�
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%� 6DUDQ

'DUL� KDVLO� SHQHOLWLDQ� LQL�� SHQHOLWL�PHPEHULNDQ� VDUDQ� NHSDGD� UHNDQ�

VHMDZDW�� JXUX� GDQ� SLKDN� ODLQ� \DQJ� EHUNHSHQWLQJDQ� GLDQWDUDQ\D� VHEDJDL�

EHULNXW�

�� *XUX�GL 6HNRODK�'DVDU

8QWXN� PHQLQJNDWNDQ� NLQHUMD� JXUX� VHEDJDL� SURIHVLRQDO�

VHEDLNQ\D� JXUX� PHQLQJNDWNDQ� SHQJHWDKXDQ�� NUHDWLILWDV� GLUL�� GDQ�

EHUXVDKD� PHPSHODMDUL� PRGHO�PRGHO� SHPEHODMDUDQ VHUWD�

PHQLQJNDWNDQ� NUHDWLILWDV� \DQJ� GLPLOLNL� PHODOXL� SHQHUDSDQ� PRGHO�

FRRSHUDWLYH OHDUQLQJ�WLSH�MLJVDZ�NKXVXVQ\D�SDGD�SHPEHODMDUDQ�,36�

�� %DJL�.HSDOD�6HNRODK�

8QWXN� NHSDOD� VHNRODK� KHQGDNODK� VHODOX�PHQJKDUJDL� SUHVWDVL�

JXUX� GDQ� PHQGRURQJ� SDUD� JXUX� XQWXN� PHQFRED� GDQ� PHQHUDSNDQ�

PRGHO�PRGHO� SHPEHODMDUDQ� \DQJ� PHQGXNXQJ� NHJLDWDQ� EHODMDU�

PHQJDMDU� GL� GDODP� NHODV� DJDU� OHELK� PDNVLPDO� GDQ� DNWLI� ODJL� VHUWD�

PHPIDVLOLWDVL� VHNRODK� GHQJDQ� EHUDJDP� VDUDQD� GDQ� SUDVDUDQD�PHGLD�

SHPEHODMDUDQ�\DQJ�VHVXDL�GHQJDQ�NHPDMXDQ�MDPDQ�

�� %DJL� 3HQHOLWL� 6HODQMXWQ\D�� GDSDW� GLWHUDSNDQ� SHQHOLWLDQ� PHQJHQDL�

SHQHUDSDQ� PRGHO FRRSHUDWLYH� OHDUQLQJ� WLSH� MLJVDZ� XQWXN�

PHQLQJNDWNDQ� NHWHUDPSLODQ� SUREOHP� VROYLQJ� VLVZD� SDGD�

SHPEHODMDUDQ� ,36� GL� NHODV� \DQJ� EHUEHGD� DWDX� SDGD� NRQVHS� ODLQ� GL�

VHNRODK�GDVDU�


