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%HUGDVDUNDQ� DQDOLVD� GDWD� KDVLO� SHQHOLWLDQ� GDQ� SHPEDKDVDQ� GDSDW� GLWDULN�

NHVLPSXODQ� GHQJDQ�PHQHUDSNDQ�PRGHO� SHPEHODMDUDQ� NRRSHUDWLI� WLSH� 7KLQN� 7DON�

:ULWH �77:�� WHODK� WHUXML� GDQ� GDSDW PHQLQJNDWNDQ� KDVLO� EHODMDU� HOHPHQ� VWDWLND�

EDQJXQDQ�GL�60.�1HJHUL���0HGDQ��+DO�WHUVHEXW�GDSDW�GLOLKDW�EDKZD�SDGD�VLNOXV�,�

GLGDSDWNDQ� UDWD�UDWD� QLODL� VLVZD� SDGD VLNOXV� � VHEHVDU� ������ �FXNXS� NRPSHWHQ���

GHQJDQ� NHWXQWDVDQ� NODVLNDO� ����� 7HUGDSDW� � VLVZD� ����� WLGDN� NRPSHWHQ�� ��

VLVZD� ����� FXNXS� NRPSHWHQ�� � VLVZD ����� NRPSHWHQ� GDQ� �� VLVZD� VDQJDW�

NRPSHWHQ��3DGD�VLNOXV�,,�� DGDQ\D�SHQLQJNDWDQ�QLODL� UDWD�UDWD�VLVZD�VHEHVDU������

�.RPSHWHQ��� GHQJDQ� SHUVHQWDVH� NHQDLNDQ� QLODL� UDWD�UDWD� VLVZD� VHEHVDU� �����GDUL�

VLNOXV�,�NH�VLNOXV� ,,��.HWXQWDVDQ�NODVLNDO������DWDX� �����VLVZD� WHODK�PHQFDSDL�

QLODL�������6HODLQ�LWX��WHUGDSDW���VLVZD�������FXNXS�NRPSHWHQ�����VLVZD�DWDX�����

VLVZD�PHQFDSDL� NRPSHWHQ� GDQ� WHUGDSDW��� VLVZD� DWDX� ���� VLVZD� WHODK�PHQFDSDL�

VDQJDW� NRPSHWHQ� 'HQJDQ� GHPLNLDQ� GDSDW� GLVLPSXONDQ� EDKZD� PRGHO�

SHPEHODMDUDQ�7KLQN�7DON�:ULWH �77:��WHODK�WHUXML�GDQ�GDSDW�PHQLQJNDWNDQ�KDVLO�

EHODMDU�HOHPHQ�VWDWLND�EDQJXQDQ�SDGD�VLVZD�NHODV�;�'3,%�60.�1HJHUL���0HGDQ�

7DKXQ�$MDUDQ�����������
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%HUGDVDUNDQ�VLPSXODQ�GL�DWDV�GDSDW�GLNHWDKXL EDKZD�VLVZD�\DQJ�GLDMDUNDQ�

GHQJDQ�PHQHUDSNDQ�PRGHO�SHPEHODMDUDQ�7KLQN�7DON�:ULWH �77:� WHQWDQJ�OLQJNXS�

PDWHUL� �� ��� NRQVHS� GDVDU� WXPSXDQ�� ��� JD\D� UHDNVL� SDGD� WXPSXDQ�� ���PHQJKLWXQJ�

GDQ� PHQJJDPEDUNDQ� JD\D� QRUPDO�� ��� JD\D� OLQWDQJ�� ��� JD\D� PRPHQ�� GDQ� ��

KXEXQJDQ�DQWDUD�EHEDQ��JD\D�OLQWDQJ�GDQ�PRPHQ GHQJDQ�ODQJNDK�ODQJNDK�PRGHO�

SHPEHODMDUDQ� 77:� EHULNXW� � ��� *XUX� PHQMHODVNDQ� PDWHUL� SHPEHODMDUDQ� GDQ�

PHPEDJL� VLVZD� GDODP�NHORPSRN�NHFLO� ��� � �� VLVZD��� ��� *XUX�PHPEDJL� /HPEDU�

.HUMD�3HVHUWD GLGLN��/.6������3HVHUWD�GLGLN�PHPEDFD�/.6�GDQ�PHPEXDW�FDWDWDQ�

NHFLO� VHFDUD� LQGLYLGX�����.HWLND�SHVHUWD�GLGLN�PHPEXDW� FDWDWDQ�NHFLO� LQLODK�DNDQ�

WHUMDGL� SURVHV� EHUSLNLU� �WKLQN�� SDGD� SHVHUWD� GLGLN�� ��� 3HVHUWD� GLGLN� EHUGLVNXVL�

GHQJDQ� WHPDQ�GDODP�NHORPSRN�PHPEDKDV� LVL� FDWDWDQ�GDQ�SHQ\HOHVDLDQ�PDVDODK�

GLNHUMDNDQ� VHFDUD� LQGLYLGX� �WDON��� ��� 'DUL� KDVLO� GLVNXVL�� SHVHUWD� GLGLN� VHFDUD�

LQGLYLGX�PHUXPXVNDQ�SHQJHWDKXDQ�EHUXSD�MDZDEDQ�����'LSLOLK�EHEHUDSD�DWDX�VDWX�

RUDQJ�SHVHUWD�GLGLN�VHEDJDL�SHUZDNLODQ�NHORPSRN�XQWXN�PHQ\DMLNDQ�MDZDEDQQ\D�

WHODK� EHUKDVLO�PHQLQJNDWNDQ� KDVLO� EHODMDU� VLVZD� GDUL� VLNOXV� ,� NH� VLNOXV� ,,� VHFDUD�

VLJQLILNDQ�� 7HUXMLQ\D� KLSRWHVLV� WHUVHEXW� DNDQ� PHQMDGL� GDVDU� NHSXWXVDQ� JXUX�

SHQJDMDU� HOHPHQ� VWDWLND� EDQJXQDQ� GDODP� PHODNXNDQ� SURVHV� SHPEHODMDUDQ� GL�

VHNRODK�� 'HQJDQ� GLWHULPDQ\D� KLSRWHVLV� SDGD� SHQHOLWLDQ� LQL�� PDND� SHUOX�PHQMDGL�

SHUWLPEDQJDQ� EDJL� SLKDN� VHNRODK� 60.� 1HJHUL� �� 0HGDQ� GDODP� XVDKD�

PHQLQJNDWNDQ�NHWHUDPSLODQ�PHQJDMDU�EDJL�VHRUDQJ�JXUX�SHQJDMDU�NKXVXVQ\D�SDGD�

HOHPHQ� VWDWLND� EDQJXQDQ� GHQJDQ� PHQHUDSNDQ� PRGHO� SHPEHODMDUDQ� 7KLQN� 7DON�

:ULWH �77:��
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%HUGDVDUNDQ� KDVLO SHQHOLWLDQ�� 3HQHUDSDQ�0RGHO� 3HPEHODMDUDQ� 7KLQN� 7DON�

:ULWH �77:�� SDGD� HOHPHQ� VWDWLND� EDQJXQDQ� XQWXN� PHQLQJNDWNDQ� KDVLO� EHODMDU��

3HUKLWXQJDQ�6WDWLND�%DQJXQDQ�6LVZD�.HODV�; '3,%�60.�1HJHUL���0HGDQ�GDSDW�

PHQLQJNDWNDQ� KDVLO� EHODMDU� \DQJ� OHELK� EDLN� GDODP� ELGDQJQ\D� WHUNKXVXV� XQWXN�

(OHPHQ� 6WDWLND� %DQJXQDQ�� $GDSXQ� VDUDQ� \DQJ� GDSDW� GLEHULNDQ� SHQHOLWL� VHEDJDL�

EHULNXW �

�� %DJL� .HSDOD� 6HNRODK�� KHQGDNQ\D� GDSDW� PHQMDGLNDQ� VDODK� VDWX� NHELMDNDQ�

SHQJJXQDDQ� NHPEDOL� NH�PRGHO� SHPEHODMDUDQ� 7KLQN� 7DON�:ULWH �77:�� \DQJ�

GDSDW�PHQXQMDQJ�SHPEHODMDUDQ�HOHPHQ�VWDWLND�EDQJXQDQ�

�� %DJL� *XUX�� %DJL� JXUX� 60.� \DQJ� KHQGDN� PHQJDGRSVL� PRGHO� SHPEHODMDUDQ�

7KLQN� 7DON� :ULWH �77:�� SDGD� HOHPHQ� 6WDWLND� %DQJXQDQ�� SHUOX� GLDQWLVLSDVL�

EDKZD�PRGHO� LQL�PHQXQWXW�DORNDVL�ZDNWX�\DQJ� OHELK�EDQ\DN�GDQ�PDQDMHPHQ�

NHODV�\DQJ�GLVLSOLQ��2OHK�NDUHQD� LWX��SHQHOLWL�PHUHNRPHQGDVLNDQ� WLJD�VWUDWHJL�

XWDPD� DJDU� SHQHUDSDQ� PRGHO� LQL� HIHNWLI�� 3HUWDPD�� JXUX� ZDMLE� PHQHUDSNDQ�

SHPEDJLDQ� SHUDQ� VSHVLILN� �VHSHUWL� NHWXD�� QRWXOLV�� SHQ\DML�� GDODP� VHWLDS�

NHORPSRN� JXQD� PHQFHJDK� GRPLQDVL� VLVZD� WHUWHQWX� GDQ� PHQJDNWLINDQ� VLVZD�

\DQJ� SDVLI�� .HGXD�� JXQD� PHQJDWDVL� NHUXPLWDQ� PDWHUL� VWDWLND� \DQJ� DEVWUDN��

WDKDS�7KLQN VHEDLNQ\D GLGXNXQJ�GHQJDQ�PHGLD�YLGHR�SHPEHODMDUDQ�YLVXDO�DJDU�

VLVZD� PHPLOLNL� SHPDKDPDQ� NRQVHS� DZDO� \DQJ� NXDW� VHEHOXP� EHUGLVNXVL��

.HWLJD�� JXUX� KDUXV� EHUSHUDQ� DNWLI� PHODNXNDQ� PRQLWRULQJ� NHOLOLQJ� �PRELOH�

WHDFKLQJ�� VHODPD� GLVNXVL� EHUODQJVXQJ� XQWXN� VHJHUD� PHOXUXVNDQ� SRWHQVL�

PLVNRQVHSVL� SHUKLWXQJDQ� GDQ� PHPDVWLNDQ� EDKZD� WDKDS� :ULWH EHQDU�EHQDU�
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PHUXSDNDQ� KDVLO� SHPDKDPDQ� LQGLYLGX�� EXNDQ� VHNDGDU� SHQ\DOLQDQ� MDZDEDQ�

UHNDQ�VHNHORPSRN�

�� %DJL� 3HQHOLWL VHODQMXWQ\D�� KHQGDNQ\D� GDSDW� PHQDPEDK� SHQJDODPDQ� GDODP�

SHPEXDWDQ� NDU\D� LOPLDK� VHEDJDL� UHIHUHQVL� DWDX� UXMXNDQ� GDODP�

PHPEDQGLQJNDQ� SHQHOLWLDQ� VHODQMXWQ\D� \DQJ� EHUNDLWDQ� GHQJDQ� PHQHUDSNDQ�

PRGHO� SHPEHODMDUDQ� 7KLQN� 7DON� :ULWH �77:� GDQ� KHQGDNQ\D� GDSDW�

PHQHUDSNDQ�VWUDWHJL�SHPEHODMDUDQ�\DQJ�WHSDW�GDODP�SURVHV�EHODMDU�PHQJDMDU�


