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3(1'$+8/8$1

3HPEHODMDUDQ�PDWHPDWLND�KHQGDNQ\D�

GLPXODL� GHQJDQ� SHQJJXQDDQ� PDVDODK� \DQJ�

WHUGDSDW� GDODP� NHKLGXSDQ� VHKDUL�KDUL� \DQJ�

VHVXDL�GHQJDQ�PDWHUL�\DQJ�VHGDQJ�GLDMDUNDQ��

'HQJDQ� GHPLNLDQ� SHVHUWD� GLGLN� VHFDUD�

EHUWDKDS�GLELPELQJ�XQWXN�PHQJXDVDL�NRQVHS�

PDWHPDWLND�GDUL�\DQJ�GHNDW�NH�\DQJ�MDXK��GDUL�

\DQJ�VLPSHO�NH�\DQJ�NRPSOHNV��GDQ�GDUL�\DQJ�

NRQNUHW�NH�\DQJ�DEVWUDN�

�3HPEHODMDUDQ�KHQGDNQ\D�GLPXODL�GDUL�

OLQJNXQJDQ� WHUGHNDW�� Q\DWD�� GDQ� UHDOLVWLV�

VHKLQJJD� VLVZD� DNDQ� OHELK� PXGDK� XQWXN�

PHPDKDPL�PDWHUL�\DQJ�GLVDMLNDQ�� �PHQJLQJDW�

EDKZD� VHEHQDUQ\D� PDWHUL� PDWHPDWLND� LWX�

VHQGLUL�EHUDVDO�GDUL�IHQRPHQD�IHQRPHQD�\DQJ�

WHUMDGL� GL� OLQJNXQJDQ� VHKDUL�KDUL� SXOD� \DQJ�

WHODK� GLDEVWUDNVLNDQ� NH� GDODP� NDOLPDW�

PDWHPDWLND��.HQ\DWDDQ�\DQJ�DGD�GL�ODSDQJDQ���

SHQJDEVWUDNVLDQ� \DQJ� PXODQ\D� EHUWXMXDQ�

PHPXGDKNDQ�VLVZD�GDODP�PHPDKDPL�PDWHUL�

WHUQ\DWD� MXVWUX� PHPEDZD� GDPSDN� WHUVHQGLUL�

\DLWX� WLPEXOQ\D� LQWHUSUHWDVL� \DQJ� EHUEHGD�

SDGD�VHWLDS�VLVZD�

%HUGDVDUNDQ� KDVLO� VWXGL� SHQGDKXOXDQ�

\DDQJ� GLODNXNDQ� SDGD� 0DKDVLVZD� 3URJUDP�

6WXGL� 6��� 3HQGLGLNDQ� *XUX� VHNRODK� 'DVDU�

�3*6'��).,3�816�VHEDJDL�FDORQ�JXUX�NHODV�GL�

VHNRODK�GDVDU��EHUDVDO�GDUL�OXOXVDQ�60$��0$��

60.� \DQJ� VHFDUD� DNDGHPLN� SHQJHWDKXDQ�

NRQVHS�PDWHPDWLND�PHPDQJ�VXGDK�GLDQJJDS�

FXNXS��WHWDSL�PDVDODK�SDHGDJRJLN�GDQ�PHWRGH�

SHPEHODMDUDQ� PDVLK� VDQJDW� PLQLP�� 0HUHND�

SHUOX� GLEHNDOL� WHQWDQJ� VWUDWHJL�� SHQGHNDWDQ��

PHWRGH�� GDQ� WHNQLN� SHPEHODMDUDQ� VHVXDL�

GHQJDQ� ELGDQJ� WXJDVQ\D� GLVHNRODK� GDVDU��

0HQJLQJDW� VDQJDW� PHQGHVDNQ\D� NHEXWXKDQ�

GDODP� SURVHV� SHPEHODMDUDQ�� GDQ� NXUDQJ�

WHUVHGLDQ\D�DODW�SHUDJD�\DQJ�PHPDGDL��PDND�

SHPEHODMDUDQ� NKXVXVQ\D� SDGD� PDWD� NXOLDK�

3HQGLGLNDQ�0DWHPDWLND� 6'� NXUDQJ� RSWLPDO��

VHKLQJJD� PDWD� NXOLDK� WHUVHEXW� GLDQJJDS�

PRPRN�� VXOLW� GLSDKDPL� ROHK� PDKDVLVZD��

.XUDQJ�RSWLPDOQ\D�SHPEHODMDUDQ�PDWHPDWLND�

WHUVHEXW� GLNDUHQDNDQ� EDQ\DN� PDWHUL� \DQJ�

VHKDUXVQ\D�GDODP�SHPEHODMDUDQ�KDUXV�DGD�DODW�

SHUDJD�VHEDJDL�SHQGXNXQJ�XWDPD��VHGDQJNDQ�

DODW�SHUDJD� WHUVHEXW�NXUDQJ�PHPDGDL��PDKD�

VLVZD�EHOXP�PDNVLPDO�GDODP�PHQJHNVSORUDVL�

GDQ�PHQJHPEDQJNDQ�PHGLD�DWDX�DODW�SHUDJD�

DSD�\DQJ�VHVXDL�GHQJDQ�NHEXWXKDQ�SHPEHOD�

MDUDQ�0DWHPDWLND�GL�VHNRODK�GDVDU��

.HVXOLWDQ� \DQJ� GLKDGDSL� PDKDVLVZD�

GDODP� PHQJHUMDNDQ� WXJDV�WXJDV�� XML� NRP�

SHWHQVL� WHQWDQJ� SHPEHODMDUDQ� PDWHPDWLND�

EXNDQ�WHUOHWDN�SDGD�VXEVWDQVL��PDWHUL���NDUHQD�

PDWHUL� \DQJ� GLEHULNDQ� EHUKXEXQJDQ� GHQJDQ�

PDWHUL� NH�6'�DQ� \DLWX� 0DWHPDWLND� 6'��

PHODLQNDQ�SHPEHODMDUDQ�PHWDPDWLNQ\D�\DQJ�

KDPSLU� VHPXD� NRQVHS� NXUDQJ� GLNXDVDL��

VHKLQJJD�PHQ\HEDENDQ�SUHVWDVL�EHODMDU��QLODL��

GDUL�PDWHPDWLNDQ\D�MXJD�UHQGDK��%HUGDVDUNDQ�

NHQ\DWDDQ�\DQJ�DGD�WHUVHEXW��SHQHOLWL�VHEDJDL�

GRVHQ� SHQJDPSX� PDWD� NXOLDK� 0DWHPDWLND�

PHUDVD� SULKDWLQ�� EDJDLPDQD� NHODN� QDQWL�

PHUHND�PHQMDGL�JXUX�6'�\DQJ�EHUNRPSHWHQ�

GDQ� SURIHVLRQDO� ELOD� SHQJDODPDQ� EHODMDU� GL�

3HUJXUXDQ� 7LQJJL� NXUDQJ� EHUPDNQD��

.HPDPSXDQ� PHQJXDVDL� NRQVHS�NRQVHS�

PDWHPDWLND� PDVLK� NXUDQJ� \DQJ� GLVHEDENDQ�

NXUDQJ�WHUVHGLDQ\D�SUDVDUDQD�\DLWX�DODW�SHUDJD�

\DQJ�PHPDGDL��DWDX�PDKDVLVZD�NXUDQJ�GLEHUL�

NHVHPSDWDQ�XQWXN�PHUDQFDQJ�DODW�SHUDJD��

+DO� WHUVHEXW� GL� DWDV�GDSDW� WHUODNVDQD�

MLND� SURVHV� SHPEHODMDUDQ� PHQJJXQDNDQ�

5HDOLVWLF�0DWKHPDWLFV�(GXFDWLRQ��50(��DWDX�

GDODP� %DKDVD� ,QGRQHVLD� VHULQJ� GLVHEXW�

3HQGLGLNDQ�0DWHPDWLND�5HDOLVWLN��305��\DLWX�

VXDWX�SHQGHNDWDQ�SHPEHODMDUDQ��GLPDQD�NHODV�

PDWHPDWLND� EXNDQ� WHPSDW� PHPLQGDKNDQ�

PDWHPDWLND�GDUL�JXUX�NHSDGD�VLVZD��PHODLQNDQ�

WHPSDW� VLVZD� PHQHPXNDQ� NHPEDOL� LGH� GDQ�

NRQVHS� PDWHPDWLND� PHODOXL� HNVSORUDVL�

PDVDODK�PDVDODK� Q\DWD�� 0DWHPDWLND� GLOLKDW�

VHEDJDL�NHJLDWDQ�PDQXVLD�\DQJ�EHUPXOD�GDUL�

SHPHFDKDQ� PDVDODK� �'RON� GDODP� 1\LPDV�

$LV\DK�GNN��������������

3DGD�5HDOLVWLF�0DWKHPDWLF�HGXFDWLRQ�

�50(��� �JXUX�DWDX�SHQGLGLN�EHUSHUDQ�VHEDJDL�

IDVLOLWDWRU��PDPSX�PHPEDQJXQ�SHPEHODMDUDQ�

\DQJ�LQWHUDNWLI��JXUX�VHFDUD�DNWLI�PHQDIVLUNDQ�

PDVDODK�PDVDODK�GDUL�GXQLD�Q\DWD��JXUX�KDUXV�

VHFDUD�DNWLI�PHQJDLWNDQ�NXULNXOXP�PDWHPDWL�

ND� GHQJDQ� GXQLD� Q\DWD�� EDLN� ILVLN� PDXSXQ�

VRVLDO��8QWXN�LWX�PDND�NHPDPSXDQ�SHQDODUDQ�

SHVHUWD� GLGLN� GDODP� KDO� LQL� PDKDVLVZD� MXJD�

��:DK\XGL��3HQJHPEDQJDQ�0RGHO�5HDOLVWLF�0DWKHPDWLFV�(GXFDWLRQ����



VDQJDW� PHQHQWXNDQ� GDODP� PHQHUMHPDKNDQ�

SHUPDVDODKDQ�GDODP�NHKLGXSDQ�VHKDUL�KDUL�NH�

GDODP� NDOLPDW� PDWHPDWLND�� +DVLO� EHODMDU�

PDWHPDWLND�PHQXQWXW�NHPDPSXDQ�SHQDODUDQ�

DJDU�GDSDW�PHQHUMHPDKNDQ�SHUVRDODQ�SHUVRDO�

DQ�NH�GDODP�NDOLPDW�PDWHPDWLND��%HUGDVDUNDQ�

XUDLDQ� GL� DWDV�� SHQHOLWL� WHUGRURQJ� XQWXN�

PHQJDQJNDW� MXGXO� ´3HQJHPEDQJDQ� 0RGHO�

5HDOLVWLF� 0DWKHPDWLFV� (GXFDWLRQ� �50(��

GDODP�3HQLQJNDWDQ�3HPEHODMDUDQ�0DWHPDWLND�

EDJL� 0DKDVLVZD� � 3URGL� � 3*6'� ).,3� 816�

.DPSXV� .HEXPHQ� � 7DKXQ� $NDGHPLN�

�����������

'HQJDQ� SHQJJXQDDQ� SHQGHNDWDQ�

\DQJ� EHUDVDO� GDUL� OLQJNXQJDQ� \DQJ� Q\DWD�

�UHDOLVWLN�� GLKDUDSNDQ� PDKDVLVZD� GDSDW�

PHQJXVDL� SURVHV� SHPEHODMDUDQ� XQWXN�

PHQJKDVLONDQ�VXDWX�SROD��UXPXV��DWDX�NHVLP�

SXODQ� \DQJ� VHVXDL� GHQJDQ� WDKDS� SHUNHP�

EDQJDQ�DQDN�6'�\DLWX�SDGD�WDKDS�RSHUDVLRQDO�

NRQNUHW�GHQJDQ�SHQGHNDWDQ�LQGXNWLI��'HQJDQ�

DGDQ\D� SHQJDODPDQ� EHODMDU� WHUVHEXW��

PDKDVLVZD�GLKDUDSNDQ�DNDQ�OHELK�PHPDKDPL�

NRQVHS� SHPEHODMDUDQ� PDWHPDWLND� GLVHNRODK�

GDVDU�� 'HQJDQ� GHPLNLDQ� KDVLO� EHODMDU� \DQJ�

EHUPXWX�GDQ�EDLN�DNDQ�GLFDSDL�

%HUGDVDUNDQ� XUDLDQ� SDGD� ODWDU� EHOD�

NDQJ�GL�DWDV��PDND�GDSDW�GLUXPXVNDQ�PDVDODK�

SHQHOLWLDQ� VHEDJDL� EHULNXW�� ���� %DJDLPDQD�

SHODNVDQDDQ� 0RGHO� 5HDOLVWLF� 0DWKHPDWLFV�

(GXFDWLRQ� �50(�� GDODP� 3HQLQJNDWDQ� 3HP�

EHODMDUDQ�0DWHPDWLND�EDJL�0DKDVLVZD� �3URGL� �

3*6'� ).,3� 816� .DPSXV� .HEXPHQ"� ����

$SDNDK� 3HQJHPEDQJDQ� 0RGHO� 5HDOLVWLF�

0DWKHPDWLFV� (GXFDWLRQ� �50(�� GDSDW�

0HQLQJNDWNDQ�3HPEHODMDUDQ�0DWHPDWLND�EDJL�

0DKDVLVZD��3URGL��3*6'�).,3�816�.DPSXV�

.HEXPHQ"� ���� $SDNDK� .HQGDOD� GDQ� 6ROXVL�

GDODP� 3HQJHPEDQJDQ� 0RGHO� 5HDOLVWLF�

0DWKHPDWLFV� (GXFDWLRQ� �50(�� GDODP�

3HQLQJNDWDQ� 3HPEHODMDUDQ� 0DWHPDWLND� EDJL�

0DKDVLVZD��3URGL��3*6'�).,3�816�.DPSXV�

.HEXPHQ"�

� $GDSXQ� WXMXDQ� SHQHOLWLDQ� LQL� DGDODK�

PHPSHUROHK� SDSDUDQ� \DQJ� MHODV� GDQ� ULQFL�

WHQWDQJ�� ���� /DQJNDK�ODQJNDK� SHODNVDQDDQ�

0RGHO� 5HDOLVWLF� 0DWKHPDWLFV� (GXFDWLRQ�

�50(�� GDODP� 3HQLQJNDWDQ� 3HPEHODMDUDQ�

0DWHPDWLND� EDJL�0DKDVLVZD� � 3URGL� � 3*6'�

).,3� 816� .DPSXV� .HEXPHQ�� ���� 0H�

QLQJNDWNDQ�3HPEHODMDUDQ�0DWHPDWLND�GHQJDQ�

PHQJJXQDNDQ� 0RGHO� 5HDOLVWLF� 0DWKHPDWLFV�

(GXFDWLRQ� �50(�� EDJL� 0DKDVLVZD� � 3URGL� �

3*6'� ).,3� 816� .DPSXV� .HEXPHQ�� ����

0HQHPXNDQ� NHQGDOD� GDQ� 6ROXVL� GDODP�

3HQJHPEDQJDQ�0RGHO�5HDOLVWLF�0DWKHPDWLFV�

(GXFDWLRQ� �50(�� GDODP� 3HQLQJNDWDQ�

3HPEHODMDUDQ� 0DWHPDWLND� EDJL� 0DKDVLVZD� �

3URGL��3*6'�).,3�816�.DPSXV�.HEXPHQ�

/$1'$6$1�7(25,

� 5HDOLVWLF� 0DWKHPDWLFV� (GXFDWLRQ�

�50(��� \DQJ� GLWHUMHPDKNDQ� VHEDJDL� 3HQ�

GLGLNDQ�0DWHPDWLND�5HDOLVWLN� �305�� DGDODK�

VHEXDK� SHQGHNDWDQ� EHODMDU�PDWHPDWLND� \DQJ�

GLNHPEDQJNDQ� VHMDN� WDKXQ� ����� ROHK�

VHNHORPSRN�DKOL�PDWHPDWLND�GDUL�)UHXGHQWKDO�

,QVWLWXWH�8WUHFKW�8QLYHUVLW\�GL�QHJHUL�%HODQGD��

3HQGHNDWDQ� LQL� GLGDVDUNDQ� SDGD� DQJJDSDQ�

+DQV� )UHXGHQWKDO� ������ ±� ������ EDKZD�

PDWHPDWLND�DGDODK�NHJLDWDQ�PDQXVLD��0HQXUXW�

SHQGHNDWDQ� LQL�� NHODV� PDWHPDWLND� EXNDQ�

WHPSDW� PHPLQGDKNDQ� PDWHPDWLND� GDUL� JXUX�

NHSDGD� VLVZD�� PHODLQNDQ� WHPSDW� VLVZD� PH�

QHPXNDQ�NHPEDOL�LGH�GDQ�NRQVHS�PDWHPDWLND�

PHODOXL�HNVSORUDVL�PDVDODK�PDVDODK�Q\DWD��'L�

VLQL� PDWHPDWLND� GLOLKDW� VHEDJDL� NHJLDWDQ�

PDQXVLD� \DQJ� EHUPXOD� GDUL� SHPHFDKDQ�

PDVDODK�� .DUHQD� LWX�� VLVZD� WLGDN� GLSDQGDQJ�

VHEDJDL� SHQHULPD� SDVLI�� WHWDSL� KDUXV� GLEHUL�

NHVHPSDWDQ� XQWXN� PHQHPXNDQ� NHPEDOL� LGH�

GDQ�NRQVHS�PDWHPDWLND�GL�EDZDK�ELPELQJDQ�

JXUX�� 3URVHV� SHQHPXDQ� NHPEDOL� LQL�

GLNHPEDQJNDQ�PHODOXL�SHPEHODMDUDQ�EHUEDJDL�

SHUVRDODQ�GXQLD�Q\DWD��6XWDUWR�+DGL���������'L�

VLQL� GXQLD� Q\DWD� GLDUWLNDQ� VHEDJDL� VHJDOD�

VHVXDWX� \DQJ� EHUDGD� GL� OXDU� PDWHPDWLND��

VHSHUWL� NHKLGXSDQ� VHKDUL�KDUL�� OLQJNXQJDQ�

VHNLWDU��EDKNDQ�PDWD�SHODMDUDQ�ODLQ�SXQ�GDSDW�

GLDQJJDS� VHEDJDL� GXQLD� Q\DWD�� 'XQLD� Q\DWD�

GLJXQDNDQ� VHEDJDL� WLWLN� DZDO� SHPEHODMDUDQ�

PDWHPDWLND��8QWXN�PHQHPXNDQ�EDKZD�SURVHV�

OHELK� SHQWLQJ� GDULSDGD� KDVLO�� GDODP� SHQ�

GHNDWDQ� SHQGLGLNDQ� PDWHPDWLND� UHDOLVWLN�

GLJXQDNDQ�LVWLODK�´PDWHPDWLVDVL´�\DLWX�SURVHV�

PHPDWHPDWLNDNDQ� GXQLD� Q\DWD�� 3URVHV� LQL�

GLJDPEDUNDQ� ROHK� GH� /DQJH� �GDODP� 6XWDUWR�

�� 3$('$*2*,$��-LOLG�����1RPRU����$JXVWXV�������KDODPDQ��������



+DGL�� ������� VHEDJDL� OLQJNDUDQ� \DQJ� WDN�

EHUXMXQJ��

� *UHYHUPHLMHU������������EHUSHQGDSDW�

EDKZD� 3HQGLGLNDQ� 0DWHPDWLND� 5HDOLVWLN�

EHUDNDU� SDGD� LQWHUSUHWDVL� )UHXGHQWKDO��

PDWHPDWLND�VHEDJDL�VXDWX�NHJLDWDQ��)UHXGHQ�

WKDO�PHQJDPELOQ\D�WLWLN�DZDO�GDODP�NHJLDWDQ�

PDWHPDWLND��EDLN�PHWHPDWLND�PXUQL�PDXSXQ�

WHUDSDQ�� PHQFDUL� PDVDODK� GDQ� PHQJDWXU�

VHEXDK� PDWD� SHODMDUDQ� PDWHPDWLND�� DSDNDK�

PDWHUL� DWDX� GDWD� GDUL� NHQ\DWDDQ�� .HJLDWDQ�

XWDPD�PHQXUXW�)UHXGHQWKDO�� DGDODK�PHQJRU�

JDQLVLU� DWDX� PDWKHPDWL]LQJ�� 0HQDULNQ\D��

)UHXGHQWKDO� PHOLKDW� LQL� VHEDJDL� NHJLDWDQ�

XPXP�\DQJ�PHQMDGL�FLUL�NKDV�EDLN�PXUQL�GDQ�

WHUDSDQ�PDWHPDWLND�� 2OHK� NDUHQD� LWX�� NHWLND�

PHQJDWXU�PDWKHPDWL]LQJ�VHEDJDL�WXMXDQ�XQWXN�

SHQGLGLNDQ�PDWHPDWLND��KDO�LQL�GDSDW�PHOLKDW�

PDWKHPDWL]LQJ� PDWHPDWLND� GDQ� PDWKHPDWL�

]LQJ�NHQ\DWDDQ�

6XWDUWR� +DGL� ������� ��� PHQXWXUNDQ�

SHQGHNDWDQ�3HQGLGLNDQ�0DWHPDWLND�5HDOLVWLN�

�305�� PHQJJDEXQJNDQ� SDQGDQJDQ� WHQWDQJ�

DSD�LWX�PDWHPDWLND��EDJDLPDQD�VLVZD�EHODMDU�

PDWHPDWLND��GDQ�EDJDLPDQD�PDWHPDWLND�KDUXV�

GLDMDUNDQ�� 7HRUL� LQL� EHUDQJNDW� GDUL� SHQGDSDW�

)UHXGHQWKDO� EDKZD� PDWHPDWLND� PHUXSDNDQ�

DNWLYLWDV� UHDO� GDQ� KDUXV� GLNDLWNDQ� GHQJDQ�

UHDOLWDV� �GXQLD� Q\DWD��� 'DODP� SHQGHNDWDQ�

305�� GXQLD� Q\DWD� GLJXQDNDQ� VHEDJDL� WLWLN�

DZDO� XQWXN� SHQJHPEDQJDQ� LGH� GDQ� NRQVHS�

PDWHPDWLND��

'DUL� EHEHUDSD� SHUQ\DWDDQ� GL� DWDV�

GDSDW�GLDPELO�NHVLPSXODQ�EDKZD�SHQGHNDWDQ�

SHQGLGLNDQ�PDWHPDWLND�UHDOLVWLN�DGDODK�VXDWX�

SHQGHNDWDQ� \DQJ� PHQJJXQDNDQ� DWDX�

PHQJDLWNDQ� DQWDUD�PDWHUL� SHODMDUDQ� GHQJDQ�

PDVDODK�UHDOLVWLN��GDODP�KDO�LQL�PDVDODK�\DQJ�

GHNDW�\DLWX�PDVDODK�\DQJ�EHQDU�EHQDU�GLDODPL�

�DNWLYLWDV��PDQXVLD�GDODP�NHKLGXSDQ�VHKDUL�

KDUL� PHODOXL� SURVHV� PDWHPDWLVDVL� EDLN�

KRULVRQWDO� PDXSXQ� YHUWLNDO�� 3HPEHODMDUDQ�

PHODOXL� SHQGHNDWDQ� 305� OHELK�PHQHNDQNDQ�

SDGD� NRQWHNV� Q\DWD� \DQJ� GLNHQDO� VLVZD�

�PDKDVLVZD��GDQ�GLODNXNDQ�SURVHV�NRQVWUXNVL�

SHQJHWDKXDQ� PDWHPDWLND� ROHK� VLVZD� �PDKD�

VLVZD��

0HQXUXW�*UDYHPHLMHU� �'DLWLQ�7DULJDQ��

������ ��� SHPEHODMDUDQ� GHQJDQ� SHQGLGLNDQ�

PDWHPDWLND�UHDOLVWLN�PHPLOLNL���NDUDNWHULVWLN�

VHEDJDL�EHULNXW���D��SHQJJXQDDQ�NRQWHNV�GDUL�

GXQLD�Q\DWD���E��LQVWUXPHQ�YHUWLNDO��SHQJJXQD�

DQ� PRGHO�PRGHO��� �F�� NRQWULEXVL� VLVZD�

�SHQJJXQDDQ� SURGXNVL� GDQ� NRQVWUXNVL��� �G��

NHJLDWDQ� LQWHUDNWLI� �SHQJJXQDDQ� LQWHUDNWL�

YLWDV��� �H�� NHWHUNDLWDQ� WRSLN� �SHQJJXQDDQ�

NHWHUNDLWDQ��

%HEHUDSD� KDO� \DQJ� SHUOX� GLFDWDW� GDUL�

NDUDNWHULVWLN�SHQGHNDWDQ�SHQGLGLNDQ�PDWHPD�

WLND�UHDOLVWLN�GL�DWDV�DGDODK�WHUPDVXN��D��FDUD�

EHODMDU� VLVZD� DNWLI�� �E�� SHPEHODMUDQ� \DQJ�

EHUSXVDW�SDGD�VLVZD���F��SHPEHODMDUDQ�GHQJDQ�

SHQHPXDQ� WHUELPELQJ�� �G�� � � � SHPEHODMDUDQ�

NRQWHNVWXDO�� �H�� SHPEHODMDUDQ� NRQVWUXNWL�

YLVPH��'DUL�XUDLDQ�WHUVHEXW�� �PHQJLV\DUDWNDQ�

EDKZD�VHFDUD�SULQVLS�SHQGHNDWDQ�PDWHPDWLND�

UHDOLVWLN� PHUXSDNDQ� JDEXQJDQ� SHQGHNDWDQ�

NRQVWUXNWLYLVPH� GDQ� NRQWHNVWXDO� GDODP� DUWL�

PHPEHUL� NHVHPSDWDQ� NHSDGD� VLVZD� XQWXN�

PHPEHQWXN� �PHQJNRQVWUXNVL�� VHQGLUL� SH�

PDKDPDQ� PHUHND� WHQWDQJ� LGH� GDQ� NRQVHS�

PDWHPDWLND�� PHODOXL� SHQ\HOHVDLDQ� PDVDODK�

GXQLD� Q\DWD� �NRQWHNVWXDO��� 8QWXN� OHELK�

MHODVQ\D�� EHULNXW� LQL� GLVDMLNDQ� VHFDUD� VLQJNDW�

WHRUL� GDQ� SULQVLS� GDVDU� SHQGHNDWDQ�5HDOLVWLF�

0DWKHPDWLF�(GXFDWLRQ��50(��

� *UHYHPHLMHU� �������������PHQ\HEXW�

NDQ� EDKZD� DGD� WLJD� SULQVLS� XWDPD� GDODP�

SHQGHNDWDQ�PDWHPDWLND� UHDOLVWLN�\DQJ�DQWDUD�

ODLQ�VHEDJDL�EHULNXW�

7KH� ILUV�SULQFLSOH� LV� WHUPHG�³JXLGHG�

UHLQYHQWLRQ´� DQG� SURJUHVVLYH� PDWKH�

PDWL]LQJ�� $FFRUGLQJ� WR� WKH� UHLQYHQWLRQ�

SULQFLSOH��WKH�VWXGHQWV�VKRXOG�EH�JLYHQ�WKH�

RSSRUWXQLW\� WR� H[SHULHQFH� D� SURFHVV�

VLPLOLDU� WR� WKH� SURFHVV� E\� ZKLFK�

PDWKHPDWLFV�ZDV�LQYHQWHG�

7KH� VHFRQG� SULQFLSOH� UHODWHV� WR� WKH�

LGHD� RI� D� GHGDFWLFDO� SKHQRPHQRORJ\��

$FFRUGLQJ�WR�D�GHGDFWLFDO�SKHQRPHQRORJ\��

VLWXDWLRQV� ZKHUH� D� JLYHQ� PDWKHPDWLFDO�

WRSLF�LV�DSSOLHG�DUH�WR�EH�LQYHVWLJDWHG�IRU�

WZR�UHDVRQV��)LUVWO\�� WR�UHYHDO� WKH�NLQG�RI�

DSSOLFDWLRQV�WKDW�KDYH�WR�EH�DQWLFLSDWHG�LQ�

LQWUXFWLRQ�� VHFRQGO\�� WR� FRQVLGHU� WKHLU�

VXLWDELOLW\�DV�SRLQWV�RI�LPSDFW�IRU�SURFHVV�RI�

��:DK\XGL��3HQJHPEDQJDQ�0RGHO�5HDOLVWLF�0DWKHPDWLFV�(GXFDWLRQ����



SURJUHVVLYH�PDWKHPDWL]DWLRQ�

7KH�WKLUG�SULQFLSOH�LV�IRXQG�LQ�WKH�UROH�

ZKLFK� VHOI�GHYHORSHG� PRGHOV� SOD\� LQ�

EULGJLQJ� WKH� JDS� EHWZHHQ� LQIRUPDWLRQ�

NQRZODGJH�DQG�IRUPDO�PDWKHPDWLFV�

9DQ� GH� +XLYHO�3DQ� +XL]HQ� \DQJ�

GLNXWLS�ROHK�0DUSDXQJ��GDODP�6HW\RQR��������

DGD� EHEHUDSD� SULQVLS� GDODP� 5HDOLVWLF�

0DWKHPDWLF� (GXFDWLRQ� �50(��� \DLWX�� �D��

SULQVLS�DNWLYLWDV���E��SULQVLS�UHDOLWDV���F��SULQVLS�

SHQMHQMDQJDQ���G��SULQVLS�MDOLQDQ���H�� �SULQVLS�

LQWHUDNVL���I��SULQVLS�ELPELQJDQ�

%HUGDVDUNDQ� NDUDNWHULVWLN� 5HDOLVWLF�

0DWKHPDWLF�(GXFDWLRQ��50(��SHPEHODMDUDQ�

PDWHPDWLND� GHQJDQ� SHQGHNDWDQ� 50(� SDGD�

SHQHOLWLDQ�LQL�PHQJJXQDNDQ�ODQJNDK�ODQJNDK�

VHEDJDL� EHULNXW�� ���� PHPDKDPL� PDVDODK��

NRQWHNV������PHQMHODVNDQ�PDVDODK�NRQWHNVWXDO��

���� PHQ\HOHVDLNDQ� PDVDODK� NRQWHNVWXDO�� ����

PHPEDQGLQJNDQ�GDQ�PHQGLVNXVLNDQ�MDZDEDQ��

����PHQ\LPSXONDQ��

.XULNXOXP� 3URJUDP� 6WXGL� 3HQGLGLNDQ�

*XUX�6HNRODK�'DVDU�� )DNXOWDV� NHJXUXDQ� GDQ�

,OPX� 3HQGLGLNDQ� 8QLYHUVLWDV� 6HEHODV� 0DUHW�

6XUDNDUWD�� \DQJ� EHUNDLWDQ� GHQJDQ� PDWHUL�

0DWHPDWLND� WHUGLWL�GDUL���PDWD�NXOLDK��\DLWX��

���� .RQVHS� 'DVDU� 0DWHPDWLND� �� ��� 6.6��

GLWHPSXK�SDGD�VHPHVWHU�,������.RQVHS�'DVDU�

0DWHPDWLND��� ���6.6��SDGD� VHPHVWHU� ,,�� ����

3HQGLGLNDQ�0DWHPDWLND� 6'� �� ��� 6.6�� SDGD�

VHPHVWHU�,,,��GDQ�����3HQGLGLNDQ�0DWHPDWLND�

6'������6.6��SDGD�VHPHVWHU�,9�

%DKDQ�.DMLDQ�PDWD�NXOLDK�3HQGLGLNDQ�

0DWHPDWLND�6'���PHQFDNXS��0HWRGRORJL�GDQ�

SURVHGXU�SHPEHODMDUDQ�PDWHPDWLND�6'�XQWXN�

UXDQJ� OLQJNXS� ELODQJDQ� GDQ� ODPEDQJQ\D��

ELODQJDQ� DVOL�� FDFDK�� EXODW�� SULPD�� NRPSRVLW��

)3%��.3.��SHFDKDQ��GDQ�UDVLRQDO�

� 6WDQGDU� .RPSHWHQVL� PDWD� NXOLDK�

3HQGLGLNDQ� 0DWHPDWLND� 6'� ��� PHQJXDVDL�

PHWRGRORJL� GDQ� SURVHGXU� SHPEHODMDUDQ�

PDWHPDWLND�6'�XQWXN�UXDQJ�OLQJNXS�ELODQJDQ�

GDQ� ODPEDQJQ\D� ELODQJDQ� DVOL�� FDFDK�� EXODW��

SULPD�� NRPSRVLW�� )3%�� .3.�� SHFDKDQ�� GDQ�

UDVLRQDO�

� .RPSHWHQVL� 'DVDU� PDWD� NXOLDK�

3HQGLGLNDQ� 0DWHPDWLND� 6'� �� DGDODK�� � ����

0HQJXDVDL� PHWRGRORJL� GDQ� SURVHGXU�

SHPEHODMDUDQ� PDWHPDWLND� 6'� XQWXN� WRSLN�

ELODQJDQ�� ODPEDQJ�ELODQJDQ�GDQ�QLODL� WHPSDW�

VHVXDL� GHQJDQ� WXMXDQ� SHPEHODMDUDQ�� GDQ�

WLQJNDWDQ� NHODV�� ���� 0HQJXDVDL� PHWRGRORJL�

GDQ� SURVHGXU� SHPEHODMDUDQ� PDWHPDWLND� 6'�

XQWXN� WRSLN� NRQVHS�� UHODVL�� RSHUDVL�� XUXWDQ�

RSHUDVL� GDQ� VLIDW�VLIDW� RSHUDVL� SDGD� ELODQJDQ�

DVOL� GDQ� FDFDK� VHVXDL� GHQJDQ� WXMXDQ� SHPEH�

1R� /DQJNDK�50(� 6NRU� .HJLDWDQ�

'RVHQ�

6NRU� .HJLDWDQ�

0DKDVLVZD�

5DWD�

UDWD�

6LNOXV�

,�

6LNOXV�,,� 6LNOXV�

,�

6LNOXV�,,�

�� 0HPDKDPL�

PDVDODK�NRQWHNV�

VHKDUL�KDUL�

���� ���� ���� ���� ����

�� 0HQMHODVNDQ� PDVDODK�

NRQWHNVWXDO�
���� ���� ���� ���� ����

�� 0HQ\HOHVDLNDQ�

PDVDODK�NRQWHNVWXDO�
���� ���� ���� ���� ����

�� 0HPEDQGLQJNDQ� GDQ�

PHQGLVNXVLNDQ�

MDZDEDQ�

���� ���� ���� ���� ����

�� 0HQ\LPSXONDQ� ���� ���� ���� ���� ����

� 5DWD�UDWD� ���� ���� ���� ���� ����

�

7DEHO�����+DVLO�2EVHUYDVL�3HODNVDQDDQ�3HPEHODMDUDQ�3HQJJXQDDQ�0RGHO�50(�6LNOXV�,�GDQ�
6LNOXV�,,

.HWHUDQJDQ��6NRU��� �.XUDQJ���� �&XNXS���� �%DLN���� �%DLN�6HNDOL

�� 3$('$*2*,$��-LOLG�����1RPRU����$JXVWXV�������KDODPDQ��������



ODMDUDQ�� GDQ� WLQJNDWDQ� NHODV�� ���� 0HQJXDVDL�

PHWRGRORJL� GDQ� SURVHGXU� SHPEHODMDUDQ�

PDWHPDWLND� 6'� XQWXN� WRSLN� NRQVHS�� UHODVL��

RSHUDVL��XUXWDQ�RSHUDVL�GDQ�VLIDW�VLIDW�RSHUDVL�

SDGD� ELODQJDQ� EXODW� VHVXDL� GHQJDQ� WXMXDQ�

SHPEHODMDUDQ�� GDQ� WLQJNDWDQ� NHODV�� ����

0HQJXDVDL�PHWRGRORJL�GDQ�SURVHGXU�SHPEH�

ODMDUDQ�PDWHPDWLND�6'�XQWXN� WRSLN�ELODQJDQ�

SULPD�� NRPSRVLW�� )3%�� .3.� VHVXDL� GHQJDQ�

WXMXDQ�SHPEHODMDUDQ��GDQ�WLQJNDWDQ�NHODV������

0HQJXDVDL�PHWRGRORJL�GDQ�SURVHGXU�SHPEH�

ODMDUDQ� PDWHPDWLND� 6'� XQWXN� WRSLN� NRQVHS��

UHODVL�� RSHUDVL�� XUXWDQ� RSHUDVL� GDQ� VLIDW�VLIDW�

RSHUDVL� SDGD� ELODQJDQ� SHFDKDQ� GDQ� UDVLRQDO�

VHVXDL� GHQJDQ� WXMXDQ� SHPEHODMDUDQ�� GDQ�

WLQJNDWDQ�NHODV�

0(72'(�3(1(/,7,$1

� 3HQHOLWLDQ� LQL� PHQJJXQDNDQ� GHVDLQ�

3HQHOLWLDQ� 7LQGDNDQ� .HODV� �37.� 0RGHO�

6LNOXV��3HODNVDQDDQ�SHQHOLWLDQ�LQL�WHUGLUL�GDUL�

WLJD�VLNOXV�GDQ�VHWLDS�VLNOXVQ\D�WHUGLUL�GDUL�WLJD�

SHUWHPXDQ�� 6HWLDS� SHUWHPXDQ� PHOLEDWNDQ�

HPSDW� ODQJNDK� VHFDUD� VLPXOWDQ�� \DLWX� ����

SHUHQFDQDDQ�� ���� SHODNVDQDDQ�� ���� REVHUYDVL��

GDQ�����UHIOHNVL��3HQHOLWLDQ�LQL�GLODNVDQDNDQ�GL�

3URGL� 3*6'�).,3�816�.DPSXV�.HEXPHQ��

3HQHOLWLDQ� LQL� PHQJJXQDNDQ� MHQLV� 3HQHOLWLDQ�

7LQGDNDQ�.HODV��37.��GHQJDQ�PHQJJXQDNDQ�

VXEMHN� SHQHOLWLDQ� VHOXUXK� PDKDVLVZD� 3URGL�

3*6'� ).,3� 816� .DPSXV� .HEXPHQ�

6HPHVWHU� ,,,� \DQJ� PHQHPSXK� PDWD� NXOLDK�

3HQGLGLNDQ�0DWHPDWLND� 6'� �� ��� 6.6�� SDGD�

WDKXQ� DNDGHPLN� ����������� \DQJ� EHUMXPODK�

���PDKDVLVZD��3HQHOLWLDQ�LQL� �PHQJJXQDNDQ���

MHQLV�VXPEHU�GDWD��\DLWX� ����PDKDVLVZD�� � ����

WHPDQ�VHMDZDW�REVHUYHU��GDQ�����GRNXPHQ�

� 'DODP� PHQJXPSXONDQ� GDWD� VHODPD�

SHODNVDQDDQ� SHQHOLWLDQ� EHUODQJVXQJ�� SHQHOLWL�

PHQJJXQDNDQ�WHNQLN�SHQJXPSXODQ�GDWD��\DLWX�

���� REVHUYDVL�� ���� WHV�� ���� ZDZDQFDUD�� ����

GRNXPHQWDVL�� $GDSXQ� XQWXN� PHQMDJD�

NHDEVDKDQ� GDWD� DWDX� YDOLGLWDV� GDWD� SHQHOLWL�

PHQJJXQDNDQ� WHNQLN� WULDQJXODVL� GDWD� \DQJ�

PHOLEDWNDQ�PDKDVLVZD��WHPDQ�VHMDZDW��UHNDQ�

GRVHQ��� GDQ� SHQHOLWL� VHQGLUL��� $QDOLVLV� GDWD�

\DQJ� GLJXQDNDQ� SDGD� SHQHOLWLDQ� LQL� DGDODK�

DQDOLVLV� GDWD� GHVNULSWLI�NXDOLWDWLI� \DQJ� PHOL�

SXWL�WLJD�DOXU�NHJLDWDQ�\DQJ�GLODNXNDQ�VHFDUD�

EHUVDPDDQ� GDQ� WHUXV� PHQHUXV� VHODPD� GDQ�

VHWHODK� SHQJXPSXODQ� GDWD� \DLWX�� ���� UHGXNVL�

GDWD�� � ���� SHQ\DMLDQ� GDWD�� GDQ� ���� SHQDULNDQ�

NHVLPSXODQ� DWDX� YHULILNDVL� GDWD� �0ROHRQJ��

�������

+$6,/�3(1(/,7,$1

� %HUGDVDUNDQ� UXPXVDQ� PDVDODK� GDQ�

WXMXDQ�SHQHOLWLDQ��PDND�KDVLO�SHQHOLWLDQ�GDSDW�

GLVDMLNDQ�SDGD�XUDLDQ�VHEDJDL�EHULNXW�

6NRU� )UHNXHQVL�

3UH�WHV�

)UHNXHQVL�

6LNOXV�,�

)UHNXHQVL�

6LNOXV�,,�

.HWHUDQJDQ�

��±��� �� �� �� %HOXP�WXQWDV�

���±���� �� �� �� %HOXP�WXQWDV�

���±���� ��� �� �� %HOXP�WXQWDV�

���±���� �� �� �� %HOXP�WXQWDV�

���±���� ��� �� �� %HOXP�WXQWDV�

���±���� ��� �� �� %HOXP�WXQWDV�

���±���� �� �� ��� 7XQWDV�

���±���� �� ��� ��� 7XQWDV�

���±���� �� ��� ��� 7XQWDV�

���±����� �� ��� �� 7XQWDV�

-XPODK� ��� ��� ��� �

6NRU�7HUHQGDK� ��� ��� ��� �

6NRU�7HUWLQJJL� ��� ��� ���� �

5DWD�UDWD� ������ ������ ������ �

�

7DEHO�����3HUEDQGLQJDQ�+DVLO�3HPEHODMDUDQ�6LNOXV�,�GDQ��6LNOXV�,,

��:DK\XGL��3HQJHPEDQJDQ�0RGHO�5HDOLVWLF�0DWKHPDWLFV�(GXFDWLRQ����



��� 3HODNVDQDDQ� 0RGHO� 5HDOLVWLF� 0DWKH�

PDWLFV�(GXFDWLRQ��50(��GDODP�3HQLQJ�

NDWDQ� 3HPEHODMDUDQ� 0DWHPDWLND� EDJL�

0DKDVLVZD� � 3URGL� � 3*6'� ).,3� 816�

.DPSXV�.HEXPHQ�

%HUGDVDUNDQ�KDVLO�VLNOXV�,�GDQ�VLNOXV�,,�

PDND� GDSDW� GLGHVNULSVLNDQ� WHQWDQJ� SHQJHP�

EDQJDQ� PRGHO� 5HDOLVWLF� 0DWKHPDWLFV� (GX�

FDWLRQ� �50(�� GDODP� SHQLQJNDWDQ� SHPEH�

ODMDUDQ�0DWHPDWLND�EDJL�PDKDVLVZD�3URJUDP�

6WXGL�3HQGLGLNDQ�*XUX�6HNRODK�'DVDU��3*6'��

).,3� 816� .DPSXV� .HEXPHQ� GDSDW� GLOLKDW�

SDGD�7DEHO���

.HJLDWDQ� SHPEHODMDUDQ� GLODNVDQDNDQ�

VHVXDL�GHQJDQ�VNHQDULR�SHPEHODMDUDQ�GHQJDQ�

PRGHO�50(�VHEDJDLPDQD�\DQJ�WHODK�GLVLDSNDQ�

SHQHOLWL��PHQJJXQDNDQ���ODQJNDK��\DLWX��

� /DQJNDK����0HPDKDPL�PDVDODK��NRQ�

WHNV�VHKDUL�KDUL��3DGD�WDKDS�LQL��NHJLDWDQ�\DQJ�

GLODNXNDQ� DGDODK� �D�� PHQJNRQGLVLNDQ� NHODV�

XQWXN�NHJLDWDQ�SHPEHODMDUDQ���E��PHQMHODVNDQ�

WXMXDQ� SHPEHODMDUDQ�� �F�� PHPXODL� SHPEH�

ODMDUDQ� GHQJDQ� PHPEHULNDQ� FRQWRK� PDVDODK�

GDODP�NHKLGXSDQ�VHKDUL�KDUL���G��PHQGHPRQV�

WUDVLNDQ� SHQ\HOHVDLDQ� PDVDODK� SHPEHODMDUDQ�

PHQJJXQDNDQ�DODW�SHUDJD�\DQJ�VHVXDL��GDQ��H��

PHPEHULNDQ� VRDO�VRDO� SHPHFDKDQ� PDVDODK�

\DQJ�VHULQJ�GLMXPSDL�GDODP�NHKLGXSDQ�VHKDUL�

KDUL�

� /DQJNDK� ��� 0HQMHODVNDQ� PDVDODK�

NRQWHNVWXDO�� 3DGD� WDKDS� LQL�� NHJLDWDQ� \DQJ�

GLODNXNDQ� DGDODK�� �D�� PHQ\LDSNDQ� IRUXP�

GLVNXVL���E��PHQMHODVNDQ�WDWD�FDUD�GLVNXVL���F��

PHPEDJLNDQ� WXJDV� GLVNXVL�� �G�� PHQ\LDSNDQ�

PHGLD�DODW�SHUDJD���H��PHODNVDQDNDQ�GLVNXVL��

�I��PHQJDLWNDQ�GDWD�GDWD�GHQJDQ�NRQVHS�� �J��

PHQJXQJNDSNDQ� DSD� \DQJ� GLWDQ\DNDQ� SDGD�

SHUPDVDODKDQ�� �K��PHPEDKDV� GDQ�PHQJXQJ�

NDSNDQ� LQIRUPDVL� SHUPDVDODKDQ� SHPEHODMDU�

DQ�

� /DQJNDK� ����0HQ\HOHVDLNDQ�PDVDODK�

NRQWHNVWXDO�� 3DGD� WDKDS� LQL�� NHJLDWDQ� \DQJ�

GLODNXNDQ� PHOLSXWL�� �D�� PHQ\LDSNDQ� DODW�

SHUDJD� GDODP� PHQ\HOHVDLNDQ� SHUPDVDODKDQ�

SHPEHODMDUDQ���E��SHQJJXQDDQ�DODW�SHUDJD���F��

PHQ\LDSNDQ� PRGHO� SHPEHODMDUDQ� GHQJDQ�

PHQJJXQDNDQ�DODW�SHUDJD�\DQJ�VHVXDL�

� /DQJNDK� ��� 0HPEDQGLQJNDQ� GDQ�

PHQGLVNXVLNDQ� MDZDEDQ�� 3DGD� WDKDS� LQL��

NHJLDWDQ� \DQJ� GLODNXNDQ� DGDODK�� �D��

PHPELPELQJ�GDQ�PHQJDUDKNDQ�GDODP�PHQ\H�

OHVDLNDQ�PDVDODK�SHPEHODMDUDQ� �EHUGDVDUNDQ�

SHQJDODPDQ�PHUHND�VHQGLUL���E��PHODNVDQDNDQ�

PRQLWRULQJ� NHJLDWDQ� SHQ\HOHVDLDQ� PDVDODK��

WXJDV�� �F�� SUHVHQWDVL� KDVLO� NHUMD�� �G�� VHEDJDL�

PRGHUDWRU� GDQ� IDVLOLWDWRU� GDODP� SHODNVDQDDQ�

GLVNXVL� NHODV�� �H�� VDOLQJ� PHQDQJJDSL� KDVLO�

SUHVHQWDVL� GDODP� IRUXP� GLVNXVL� NHODV�� �I��

7DEHO�����5HNDSLWXODVL�.HQGDOD�GDQ�6ROXVL�SDGD�6LNOXV�,�GDQ�6LNOXV�,,

��

� .HQGDOD� 6ROXVL�

6LNOXV�

,�

��� 0DKDVLVZD�NXUDQJ�PHQJXDVDL�PDWHUL�DMDU�

PDWHPDWLND�6'���

��� 0DKDVLVZD�NXUDQJ�WHUELDVD�GHQJDQ�

SHUPDVDODKDQ�SHPEHODMDUDQ�PDWHPDWLND�\DQJ�

GLNDLWNDQ�GHQJDQ�PDVDODK�VHKDUL�KDUL���

��� 0DKDVLVZD�NXUDQJ�PHQJXDVDL�SHQJJXQDDQ�

PHGLD�DODW�SHUDJD�PDWHPDWLND���

��� 0DKDVLVZD�NXUDQJ�PHQJXDVDL�EHUEDJDL�

SHQGHNDWDQ�SHPEHODMDUDQ�PDWHPDWLND���

��� 0DKDVLVZD�EHOXP�WHUDPSLO�PHQ\XVXQ�

UHQFDQD�SHODNVDQDDQ�SHPEHODMDUDQ�

PDWHPDWLND�6'��

��� 0DKDVLVZD�EHOXP�WHUDPSLO�GDODP�VLPXODVL�

SHPEHODMDUDQ�PDWHPDWLND�6'���

��� 3HPDQWDSDQ�SHQJXDVDDQ�PDWHUL�DMDU�
GDQ�NRQVHS�PDWHPDWLND�6'���

��� 3HPDQWDSDQ�SHQJDLWDQ�PDWHUL�DMDU�
GHQJDQ�SHUPDVDODKDQ�VHKDUL�KDUL��

��� 3HPDQWDSDQ�SHQJHQDODQ�GDQ�
SHQJJXQDDQ�PHGLD�DODW�SHUDJD�

PDWHPDWLND�6'���

��� 3HPDQWDSDQ�SHQJXDVDDQ�EHUEDJDL�
SHQGHNDWDQ�SHPEHODMDUDQ�

PDWHPDWLND�6'���

��� 3HPDQWDSDQ�SHQ\XVXQDQ�UHQFDQD�
SHPEHODMDUDQ���

��� 3HPDQWDSDQ�NHJLDWDQ�VLPXODVL�
SHPEHODMDUDQ�PDWHPDWLND�6'��

6LNOXV�

,,�

��� PDKDVLVZD�EHOXP�WHUDPSLO�PHQ\XVXQ�
UHQFDQD�SHODNVDQDDQ�SHPEHODMDUDQ�

PDWHPDWLND�6'��GDQ��

��� PDKDVLVZD�EHOXP�WHUDPSLO�GDODP�VLPXODVL�
SHPEHODMDUDQ�PDWHPDWLND�6'���

��� 3HPDQWDSDQ�SHQ\XVXQDQ�UHQFDQD�
SHPEHODMDUDQ���

��� 3HPDQWDSDQ�NHJLDWDQ�VLPXODVL�
SHPEHODMDUDQ�PDWHPDWLND�6'��

� 3$('$*2*,$��-LOLG�����1RPRU����$JXVWXV�������KDODPDQ��������



PHODNXNDQ�UHIOHNVL�WHUKDGDS�KDVLO�SUHVHQWDVL��

�J��PHQ\LPSXONDQ� KDVLO� SUHVHQWDVL� �PDXSXQ�

KDVLO�GLVNXVL�NHODV��

� /DQJNDK� � �� � ��0HQ\LPSXONDQ��3DGD�

WDKDS� LQL�� PHOLSXWL� NHJLDWDQ�� �D�� � DQDOLVLV�

NXULNXOXP�� �E�� �PHQ\XVXQ� NRPSHWHQVL� \DQJ�

KDUXV� GLPLOLNL�� �F�� PHQ\XVXQ� SHUHQFDQDDQ�

SHPEHODMDUDQ�� �G�� PHQ\LPXODVLNDQ� SHUHQFD�

QDDQ�SHPEHODMDUDQ�\DQJ�WHODK�GLVXVXQ�PHODOXL�

SHHU� WHDFKLQJ�� �H��PHODNVDQDNDQ�GLVNXVL� GDQ�

UHIOHNVL� WHUKDGDS� SHUHQFDQDDQ� \DQJ� WHODK�

GLVLPXODVLNDQ�� �I�� PHPEHULNDQ� PDVXNDQ�

WHUKDGDS� SHUHQFDQDDQ� SHPEHODMDUDQ� \DQJ�

WHODK� GLVLPXODVLNDQ�� GDQ� �J�� PHQ\LPSXONDQ�

SHUHQFDQDDQ�SHPEHODMDUDQ�\DQJ�WHODK�GLVXVXQ�

GDQ�GLVLPXODVLNDQ�

��� 3HQLQJNDWDQ�SHPEHODMDUDQ�0DWHPDWLND�

GHQJDQ� �SHQJHPEDQJDQ�0RGHO�5HDOLVWLF�

0DWKHPDWLFV� (GXFDWLRQ� �50(�� EDJL�

0DKDVLVZD� � 3URGL� � 3*6'� ).,3� 816�

.DPSXV�.HEXPHQ�

� � %HUGDVDUNDQ� KDVLO� SRVW�WHV� SHPEHOD�

MDUDQ� VHODPD� VLNOXV� ,� GDQ� VLNOXV� ,,� GDSDW�

GLSHUROHK�GDWD�\DQJ�GDSDW�GLOLKDW�SDGD�7DEHO����

%HUGDVDUNDQ�WDEHO�GL�DWDV��PDND�WHUOLKDW�DGDQ\D�

SHQLQJNDWDQ� KDVLO� EHODMDU� VHODPD� �� VLNOXV�

VHFDUD�VLJQLILNDQ��6NRU�WHUHQGDK�SDGD�SUH�WHV�

DGDODK� ���� VHGDQJNDQ� SDGD� VLNOXV� ,� VNRU�

WHUHQGDK�PHQMDGL�����GDQ�SDGD�VLNOXV�,,�VNRU�

WHUHQGDKQ\D� DGDODK� ���� 6NRU� WHUWLQJJL� SDGD�

VDDW� SUH�WHV� DGDODK� ���� SDGD� VNOXV� ,� VNRU�

WHUWLQJJLQ\D� PHQMDGL� ���� GDQ� SDGD� VLNOXV� ,,�

VNRU�WHUWLQJJLQ\D�PHQFDSDL������6NRU�UDWD�UDWD�

SDGD�SUH�WHV�KDQ\D��������SDGD�VLNOXV� ,� VNRU�

UDWD�UDWDQ\D�PHQFDSDL��������GDQ�SDGD�VLNOXV�

,,� VNRU� UDWD�UDWDQ\D�PHQFDSDL� �������+DO� LQL�

PHQXQMXNNDQ�EDKZD�GDUL�VNRU�SUH�WHV�VDPSDL�

GHQJDQ� VLNOXV� ,,� VHODOX� DGD� SHQLQJNDWDQ�

NRPSHWHQVL�\DQJ�VLJQLILNDQ�

��� .HQGDOD� GDQ� 6ROXVL� GDODP� 3HQJHP�

EDQJDQ� 0RGHO� 5HDOLVWLF� 0DWKHPDWLFV�

(GXFDWLRQ� �50(�� GDODP� 3HQLQJNDWDQ�

3HPEHODMDUDQ�0DWHPDWLND�EDJL�0DKD�

VLVZD��3URGL��3*6'�).,3�816�.DPSXV�

.HEXPHQ��

� � %HUGDVDUNDQ� KDVLO� REVHUYDVL� GDQ�

DQDOLVLV� GDWD� SHPEHODMDUDQ� GHQJDQ� � 0RGHO�

5HDOLVWLF� 0DWKHPDWLFV� (GXFDWLRQ� �50(��

VHODPD� VLNOXV� ,� GDQ� VLNOXV� ,,�� PDND� GDSDW�

GLSHUROHK�GDWD�NHQGDOD�GDQ�VROXVL�\DQJ�GDSDW�

GLOLKDW� SDGD� 7DEHO� ��� %HUGDVDUNDQ� WDEHO�

WHUVHEXW� PDND� GDSDW� VLPSXONDQ� EDKZD�

.HQGDOD� GDODP� 3HQJHPEDQJDQ� 0RGHO�

5HDOLVWLF� 0DWKHPDWLFV� (GXFDWLRQ� �50(��

GDODP�3HQLQJNDWDQ�3HPEHODMDUDQ�0DWHPDWLND�

EDJL� 0DKDVLVZD� � 3URGL� � 3*6'� ).,3� 816�

.DPSXV� .HEXPHQ� DGDODK�� ���� PDKDVLVZD�

NXUDQJ�PHQJXDVDL�PDWHUL�DMDU�PDWHPDWLND�6'��

���� PDKDVLVZD� NXUDQJ� WHUELDVD� GHQJDQ�

SHUPDVDODKDQ�SHPEHODMDUDQ�PDWHPDWLND�\DQJ�

GLNDLWNDQ� GHQJDQ� PDVDODK� VHKDUL�KDUL�� ����

PDKDVLVZD� NXUDQJ� PHQJXDVDL� SHQJJXQDDQ�

PHGLD�DODW�SHUDJD�PDWHPDWLND������PDKDVLVZD�

NXUDQJ� PHQJXDVDL� EHUEDJDL� SHQGHNDWDQ�

SHPEHODMDUDQ� PDWHPDWLND�� ���� PDKDVLVZD�

EHOXP� WHUDPSLO� PHQ\XVXQ� UHQFDQD� SHODN�

VDQDDQ� SHPEHODMDUDQ� PDWHPDWLND� 6'�� ����

PDKDVLVZD� EHOXP� WHUDPSLO� GDODP� VLPXODVL�

SHPEHODMDUDQ� PDWHPDWLND� 6'�� $GDSXQ�

VROXVLQ\D�DGDODK�����SHPDQWDSDQ�SHQJXDVDDQ�

PDWHUL� DMDU� GDQ� NRQVHS� PDWHPDWLND� 6'�� ����

SHPDQWDSDQ� SHQJDLWDQ� PDWHUL� DMDU� GHQJDQ�

SHUPDVDODKDQ� VHKDUL�KDUL�� ���� SHPDQWDSDQ�

SHQJHQDODQ�GDQ�SHQJJXQDDQ�PHGLD�DODW�SHUDJD�

PDWHPDWLND�6'�� ����SHPDQWDSDQ�SHQJXDVDDQ�

EHUEDJDL� SHQGHNDWDQ� SHPEHODMDUDQ� PDWH�

PDWLND� 6'�� ���� SHPDQWDSDQ� SHQ\XVXQDQ�

UHQFDQD� SHPEHODMDUDQ�� ���� SHPDQWDSDQ�

NHJLDWDQ� VLPXODVL� SHPEHODMDUDQ� PDWHPDWLND�

6'�

.(6,038/$1�'$1�6$5$1

� � %HUGDVDUNDQ�UXPXVDQ�PDVDODK��WXMXDQ�

SHQHOLWLDQ��GDQ�KDVLO�DQDOLVLV�GDWD� �\DQJ�WHODK�

GLODNVDQDNDQ�� PDND� GDSDW� GLVLPSXONDQ�

VHEDJDL�EHULNXW�

��� 3HODNVDQDDQ�0RGHO�5HDOLVWLF�0DWKHPDWLFV�

(GXFDWLRQ� �50(�� GDODP� 3HQLQJNDWDQ�

3HPEHODMDUDQ�0DWHPDWLND�EDJL�0DKDVLVZD��

3URGL� 3*6'� ).,3� 816� .DPSXV� .HEX�

PHQ�� PHQJJXQDNDQ� �� ODQJNDK� \DLWX�� ����

PHPDKDPL� PDVDODK�NRQWHNV� VHKDUL�KDUL��

����PHQMHODVNDQ�PDVDODK� NRQWHNVWXDO�� ����

PHQ\HOHVDLNDQ� PDVDODK� NRQWHNVWXDO�� ����

��:DK\XGL��3HQJHPEDQJDQ�0RGHO�5HDOLVWLF�0DWKHPDWLFV�(GXFDWLRQ����



'$)7$5�3867$.$

$NEDU�� 6XWDZLMD\D�� ������ 3HPHFDKDQ� 0DVDODK� GDODP� 3HPEHODMDUDQ� 0DWHPDWLND�� 0DNDODK�
6HPLQDU�5DVLRQDO�8SD\D�XSD\D�0HQLQJNDWNDQ�3HUDQ�3HQGLGLNDQ�0DWHPDWLND�GDODP�(UD�
*OREDOLVDVL��336�,.,3�0DODQJ

$UL\DQWL�� ������ 3HQGHNDWDQ� 5HDOLVWLN� GDODP� 3HPEHODMDUDQ� 0DWHPDWLND�� 7HUVHGLD� GL�
KWWS���DUL\DQWL�IUHHKRVWLD�FRP�ZRUGSUHVV�"S ����'LDNVHV� WDQJJDO�����������SXNXO�������
:,%�

'DLWLQ�7DULJDQ��������3HPEHODMDUDQ�0DWHPDWLND�5HDOLVWLN��-DNDUWD��'LUMHQ�'LNWL�

'RON��0DDUWHQ��������5HDOLVWLN�0DWKHPDWLFV�(GXFDWLRQ��0DNDODK�.XOLDK�8PXP�GL�3URJUDP�3DVFD�
6DUMDQD�8QLYHUVLWDV�6ULZLMD\D�3DOHPEDQJ��7DQJJDO����-XOL�����

*UHYHUPHLMHU�� ������ 'HYHORSLQJ� 5HDOLVWLF� 0DWKHPDWLFV� (GXFDWLRQ�� 1HGHUODQGV�� )UXHGHQWDO�
LQVWLWXWH�

+DGL��6XWDUWR��������3HQGLGLNDQ�0DWHPDWLND�5HDOLVWLN��%DQMDUPDVLQ���3HQHUELW�7XOLS

+HXYHO�� 0�� 9DQ� GHQ�� 3DQKXL]HQ�� ������ $VVHVPHQW� DQG� 5HDOLVWLF� 0DWKHPDWLFV� (GXFDWLRQ��
1HGHUODQGV��)UXHGHQWDO�LQVWLWXWH�

/H[\�-��0ROHRQJ��������0HWRGRORJL�3HQHOLWLDQ�.XDOLWDWLI��%DQGXQJ��5HPDMD�5RVGDNDU\D�

1\LPDV�$LV\DK��GNN��������3HQJHPEDQJDQ�3HPEHODMDUDQ�0DWHPDWLND�6'��-DNDUWD���'LWMHQ�'LNWL�
'HSGLNQDV

��

PHPEDQGLQJNDQ� GDQ� PHQGLVNXVLNDQ�

MDZDEDQ��GDQ�����PHQ\LPSXONDQ�

��� 3HQJHPEDQJDQ� 0RGHO� 5HDOLVWLF� 0DWKH�

PDWLFV�(GXFDWLRQ��50(��GDSDW�0HQLQJNDW�

NDQ� 3HPEHODMDUDQ� 0DWHPDWLND� EDJL�

0DKDVLVZD� 3URGL� 3*6'� ).,3� 816�

.DPSXV�.HEXPHQ�

��� .HQGDOD� GDODP� 3HQJHPEDQJDQ� 0RGHO�

5HDOLVWLF� 0DWKHPDWLFV� (GXFDWLRQ� �50(��

GDODP�3HQLQJNDWDQ�3HPEHODMDUDQ�0DWHPD�

WLND� EDJL�0DKDVLVZD�3URGL� � 3*6'�).,3�

816�.DPSXV�.HEXPHQ�DGDODK�PDKDVLVZD�

NXUDQJ�PHQJXDVDL� ���� �PDWHUL� DMDU�PDWH�

PDWLND�6'������SHUPDVDODKDQ�SHPEHODMDUDQ�

PDWHPDWLND� \DQJ� GLNDLWNDQ� GHQJDQ�

PDVDODK� VHKDUL�KDUL�� ���� SHQJJXQDDQ�

PHGLD�DODW�SHUDJD�PDWHPDWLND������EHUEDJDL�

SHQGHNDWDQ�SHPEHODMDUDQ�PDWHPDWLND�6'��

���� NHWHUDPSLODQ� PHQ\XVXQ� UHQFDQD�

SHODNVDQDDQ�SHPEHODMDUDQ�PDWHPDWLND�6'��

GDQ�����VLPXODVL�SHPEHODMDUDQ�PDWHPDWLND�

6'�� $GDSXQ� VROXVLQ\D� DGDODK� GLODNXNDQ�

SHPDQWDSDQ� GDQ� SHQGDPSLQJDQ� WHQWDQJ��

���� SHQJXDVDDQ� PDWHUL� DMDU� GDQ� NRQVHS�

PDWHPDWLND�6'������SHQJDLWDQ�PDWHUL�DMDU�

GHQJDQ� SHUPDVDODKDQ� VHKDUL�KDUL�� ����

SHQJHQDODQ� GDQ� SHQJJXQDDQ� PHGLD�DODW�

SHUDJD� PDWHPDWLND� 6'�� ���� SHQJXDVDDQ�

EHUEDJDL� SHQGHNDWDQ� SHPEHODMDUDQ� PDWH�

PDWLND� 6'�� ���� SHQ\XVXQDQ� UHQFDQD�

SHPEHODMDUDQ� PDWHPDWLND�� ���� NHJLDWDQ�

VLPXODVL�SHPEHODMDUDQ�PDWHPDWLND�6'�

� %HUGDVDUNDQ�NHVLPSXODQ�GL�DWDV��PDND�

GDSDW� GLVDMLNDQ� VDUDQ�VDUDQ� VHEDJDL� EHULNXW��

����PDKDVLVZD� KHQGDNQ\D� OHELK�PHQ\LDSNDQ�

GLUL�GDODP�SHQJXDVDDQ�PDWHUL�DMDU��SHQJXDVDDQ�

SHQGHNDWDQ��PHGLD�SHPEHODMDUDQ��GDQ�PHQLQJ�

NDWNDQ�NHWHUDPSLODQ�GDODP�PHQ\XVXQ�UHQFDQD�

SHPEHODMDUDQ�� VHUWD�EHUODWLK�VLPXODVL� SHPEH�

ODMDUDQ� PDWHPDWLND� VHNRODK� GDVDU�� ����

SHQJHOROD� SURGL� 3*6'� OHELK�PHPSHUKDWLNDQ�

ODJL�VDUDQD��PHGLD�� �GDQ�VXPEHU�EHODMDU�\DQJ�

DGD�GL�NDPSXV�

3$('$*2*,$��-LOLG�����1RPRU����$JXVWXV�������KDODPDQ��������



6HW\RQR��������(NVSHULPHQWDVL�3HPEHODMDUDQ�0DWHPDWLND��7HUVHGLD�GL�KWWS���VHW\RQR�EORJVSRW��
FRP���������HNVSHULPHQWDVL�SHPEHODMDUDQ�PDWHPDWLND�KWPO�� 'LDNVHV� WDQJJDO�
�����������SXNXO�������:,%�

6XKDUVLPL�$ULNXQWR�� ������3URVHGXU�3HQHOLWLDQ�6XDWX�3HQGHNDWDQ�3UDNWLN� ��(GLVL�5HYLVL�9,� ���
-DNDUWD��5LQHND�&LSWD

6XQDUWR��������0RGHO�PRGHO�3HPEHODMDUDQ�0DWHPDWLND��7HUVHGLD�GL�
KWWS���VXQDUWRPEV�ZRUGSUHVV�FRP�����������PRGHO�PRGHOSHPEHODMDUDQ���'LDNVHV�
WDQJJDO������������SXNXO�������:,%�

:DK\XGL��������3HPEHODMDUDQ��0DWHPDWLND�GL�6HNRODK�'DVDU���6XUDNDUWD��).,3�816�

:LQD�6DQMD\D�� ������6WUDWHJL�3HPEHODMDUDQ�%HURULHQWDVL� 6WDQGDU�3URVHV�3HQGLGLNDQ�� -DNDUWD��
.HQFDQD�3UHQDGD�0HGL�*URXS�

<�� 0DUSDXQJ�� ������ 3HQHUDSDQ� 3HQGHNDWDQ� 0DWHPDWLND� 5HDOLVWLN� XQWXN� 0HQLQJNDWNDQ�
3HPDKDPDQ� 6LVZD�� 7HUVHGLD� GL� KWWS���RQH�LQGRVNULSVL�FRP�DUWLNHO�VNULSVL�
WHQWDQJ�SHQHUDSDQ�SHQGHNDWDQ�PDWHPDWLND�UHDOLVWLN�XQWXN�PHQLQJNDWNDQ�SHPDKDPDQ�
VLVZD��'LDNVHV�SDGD�WDQJJDO������������SXNXO�������:,%

=DLQXULH��������3HPEHODMDUDQ�0DWHPDWLND�5HDOLVWLN��7HUVHGLD�GL�
KWWS���]DLQXULH�ZRUGSUHVV�FRP������������SHPEHODMDUDQ�PDWHPDWLND�UHDOLVWLN�UPH���
'LDNVHV�WDQJJDO�����������SXNXO�������:,%�

��:DK\XGL��3HQJHPEDQJDQ�0RGHO�5HDOLVWLF�0DWKHPDWLFV�(GXFDWLRQ����


