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��� -HQLV�3HQHOLWLDQ�
3HQHOLWLDQ� LQL� PHQJJXQDNDQ� MHQLV� SHQHOLWLDQ� NXDQWLWDWLI�� 0HWRGH� NXDQWLWDWLI�

MXJD� GLQDPDNDQ� VHEDJDL� PRGHO� SRVLWLYLVWLN GLNDUHQDNDQ� EHUDNDU� SDGD� ILOVDIDW�
SRVLWLYLVPH�� 0HWRGH� LQL� MXJD� GLNDWDNDQ� VHEDJDL� PHWRGH� NRRQILUPDWLI� GHQJDQ�
DODVDQ� PHWRGH� LQL� HNXLYDOHQ� NHWLND� GLSHUJXQDNDQ� GDODP� SHPEXNWLDQ� DWDX�
NRQILUPDVL�� \DQJ� PDQD� GLODNXNDQ� GHQJDQ� PHODNXNDQ� XML� EHUEDJDL� NRQVHS� DWDX�
WHRUL� PHODOXL� GHQJDQ� PHQJXNXU� EHUEDJDL� YDULDEHO� SHQHOLWLDQ� GHQJDQ� DQJND�
NHPXGLDQ� GDWD� \DQJ� GLSHUROHK� GDQ� GLDQDOLVLV� PHQJJXQDNDQ� SURVHGXU� VWDWLVWLN�
�GHGXNWLI���3HQHOLWLDQ�NXDQWLWDWLI�LWX�SDGD�XPXPQ\D�GLVHOHVDLNDQ�GHQJDQ�SRSXODVL�
PDXSXQ�VDPSHO�WHUWHQWX��

.HJLDWDQ� SHQHOLWLDQ� LQL� PHPLOLNL� VLIDW� GHGXNWLI�� GLPDQD� EHUWXMXDQ� XQWXN�
PHPEHULNDQ� MDZDEDQ� DWDV� UXPXVDQ� PDVDODK� PHQJJXQDNDQ� LGH� DWDX� VSHNXODVL�
GHQJDQ� WXMXDQ� DJDU� GDSDW�PHPEHQWXN� KLSRWHVLV��.HPXGLDQ�� KLSRWHVLV� \DQJ� SDGD�
SHQHOLWLDQ� LQL� GLWHODDK� GHQJDQ� PHQJXPSXONDQ� UDJDP� LQIRUPDVL� GL� ODSDQJDQ��
'DODP� PHQJXPSXONDQ� GDWD� GDQ� LQIRUPDVL� PHQJJXQDNDQ� LQVWUXPHQ� SHQHOLWLDQ�
�6XJL\RQR�������'DWD�GDQ� LQIRUPDVL� \DQJ� WHODK�GLNXPSXONDQ�NHPXGLDQ�GLWHODDK�
VHFDUD� NXDQWLWDWLI� GHQJDQ� PHQHUDSNDQ� DQDOLVLV� 6(0� 6PDUW� 3/6� VHKLQJJD�
PHQGDSDWNDQ� MDZDEDQ�SDVWL�EDKZD�KLSRWHVLV�\DQJ�GLWHWDSNDQ� WHUEXNWL� DWDX� WLGDN��
3DGD� XPXPQ\D�� SHQHOLWLDQ� NXDQWLWDWLI� GLNHUMDNDQ� WHUKDGDS� FRQWRK�FRQWRK� \DQJ�
GLSHUROHK� VHFDUD� DFDN�� VHKLQJJD� KDVLO� DNKLU� GDUL� KDVLO� HNVSORUDVL� PDPSX�
GLJHQHUDOLVDVLNDQ� NHSDGD� SRSXODVL� GLPDQD� VDPSHO� GLSHUROHK� VHEHOXPQ\D�
�6XJL\RQR��������

��� 9DULDEHO�3HQHOLWLDQ
9DULDEHO� PHQXUXW� .DUOLQJHU� GDODP� 6XJL\RQR� SDGD� GDVDUQ\D� PHUXSDNDQ�

NRQVWUXN�DWDX�VLIDW�\DQJ�DNDQ�GLDPDWL�PDXSXQ�GLWHOLWL��9DULDEHO�GDSDW�GLQ\DWDNDQ�
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NDODX�VLIDW�\DQJ�DNDQ�GLJXQDNDQ�SDGD�QLODL�\DQJ�EHUDJDP��2OHK�NDUHQD�LWX�YDULDEHO�
GDSDW� GLNDWDNDQ� VHEDJDL� VXDWX� \DQJ�PHPSXQ\DL� NHEHUDJDPDQ� �6XJL\RQR� �������
6XJLRQR� VHODQMXWQ\D�PHQJDWDNDQ� EDKZD� VXDWX� REMHN� GHQJDQ� NHUDJDPDQ� WHUWHQWX�
\DQJ�GLSLOLK�ROHK�SHQHOLWL XQWXN�GLLQYHVWLJDVL�VHEHOXP�GLDPELO�NHSXWXVDQ�GLVHEXW�
VHEDJDL� YDULDEHO� SHQHOLWLDQ� �6XJL\RQR� ������� 7LJD� YDULDEHO� LQGHSHQGHQ�
PHPEHQWXN� YDULDEHO� GDODP� SHQHOLWLDQ� LQL�� .XDOLWDV� 3HOD\DQDQ �;���� 3HUVHSVL�
+DUJD �;����GDQ�([SHULHQWLDO 0DUNHWLQJ �;����.HSXDVDQ �<��DGDODK�VDWX�YDULDEHO�
GHSHQGHQ��GDQ�.HSHUFD\DDQ�GDQ� �=��DGDODK���YDULDEHO�PHGLDVL�

����� 9DULDEHO�(NVRJHQ��9DULDEHO�,QGHSHQGHQ�
'DODP� EDKDVD� ,QGRQHVLD�� YDULDEHO� HNVRJHQ� MXJD� GLNHQDO� VHEDJDL� YDULDEHO�

SUHGLNWRU�DWDX�YDULDEHO�LQGHSHQGHQ��)DNWRU�IDNWRU�LQGHSHQGHQ�DGDODK�IDNWRU�IDNWRU�
\DQJ� PHPLOLNL� GDPSDN� SRVLWLI� DWDX� QHJDWLI� SDGD�� DWDX� PHQ\HEDENDQ� SHUXEDKDQ�
GDODP��YDULDEHO�GHSHQGHQ��HQGRJHQ���6XJL\RQR��������7LJD�YDULDEHO�HNVRJHQ�\DQJ�
WHUPDVXN� GDODP� SHQHOLWLDQ� LQL� DGDODK� .XDOLWDV� 3HOD\DQDQ� �;���� 3HUVHSVL� +DUJD
�;����GDQ�([SHULHQWLDO 0DUNHWLQJ �;���

����� 9DULDHO�(QGRJHQ��HQGRJHQRXV��
0HQXUXW� 6XJL\RQR� ������ YDULDEHO� HQGRJHQ� DGDODK� YDULDEHO� \DQJ�

GLSHQJDUXKL� DWDX� \DQJ�PHQMDGL� DNLEDW� NDUHQD� DGDQ\D� SHQJDUXK�GDUL� OXDU��'DODP�
SHQHOLWLDQ�LQL�\DQJ�PHQMDGL�YDULDEHO�HQGRJHQ�DGDODK .HSXDVDQ �<��

����� 9DULDEHO�0HGLDVL
'DODP� KXEXQJDQ� DQWDUD� YDULDEHO� LQGHSHQGHQ� �SHQ\HEDE�� GDQ� YDULDEHO�

GHSHQGHQ� �KDVLO��� YDULDEHO�PHGLDVL� EHUIXQJVL� VHEDJDL�SHUDQWDUD��9DULDEHO�PHGLDVL�
VDQJDW� SHQWLQJ� GDODP� DQDOLVLV� GDWD� GDQ� SHQHOLWLDQ� NDUHQD� GDSDW� PHQMHODVNDQ�
PHNDQLVPH� DWDX� SURVHV� GL� PDQD� YDULDEHO� LQGHSHQGHQ� PHPSHQJDUXKL� YDULDEHO�
GHSHQGHQ� �6XJL\RQR� ������� .HSHUFD\DDQ� GDQ� �=�� DGDODK� YDULDEHO�PHGLDVL� \DQJ�
GLJXQDNDQ� GDODP� SHQHOLWLDQ� LQL�� 3HQMHODVDQ� EHULNXW� LQL� EHUODNX� XQWXN� YDULDEHO�
PHGLDVL��
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9DULDEHO�LQGHSHQGHQ��;� � 9DULDEHO�\DQJ�PHPSHQJDUXKL�YDULDEHO�GHSHQGHQ�GDQ�
PHGLDVL�

9DULDEHO�0HGLDVL��0� � 9DULDEHO� \DQJ�EHUDGD� GL� DQWDUD� YDULDEHO� LQGHSHQGHQ�
GDQ�GHSHQGHQ�9DULDEHO�LQL�PHQWUDQVIHU�HIHN�YDULDEHO�
LQGHSHQGHQ�NH�YDULDEHO�GHSHQGHQ��'HQJDQ�NDWD�ODLQ��
YDULDEHO� PHGLDVL� PHPEHULNDQ� SHQMHODVDQ� XQWXN�
KXEXQJDQ�DQWDUD�YDULDEHO�LQGHSHQGHQ�GDQ�GHSHQGHQ�

9DULDEHO�'HSHQGHQ��<� � 9DULDEHO�\DQJ�GLSHQJDUXKL�ROHK�YDULDEHO�PHGLDVL�GDQ�
YDULDEHO�LQGHSHQGHQ�

��� /RNDVL�GDQ�:DNWX�3HQHOLWLDQ
����� :DNWX�3HQHOLWLDQ

:DNWX� SHQHOLWLDQ� DGDODK� MXPODK� ZDNWX� \DQJ� GLKDELVNDQ� XQWXN� SHQHOLWLDQ�
PXODL� GDUL� REVHUYDVL� KLQJJD� SHODSRUDQ� 3HULRGH� SHQHOLWLDQ� GLMDGZDONDQ�
EHUODQJVXQJ�GDUL�-XOL�� 'HVHPEHU �����

����� 7HPSDW�3HQHOLWLDQ
3HQHOLWLDQ�LQL�GLODNXNDQ�GL�3URYLQVL�6XPDWHUD�%DUDW�<DLWX�.RWD�3DGDQJ�SDGD�

7RXU�DQG�7UDYHO�+DML�GDQ�8PUDK�\DQJ�PHOLSXWL�� 7RXU�DQG�7UDYHO�\DLWX� � 7UDYHO�
37�$UDELD�1XVDQWDUD�-D\D�GDQ�37�$O�$]KDU�8PUDK�
7DEHO�����1DPD�1DPD�7RXU�DQG�7UDYHO�+DML�GDQ�8PUDK�GL�.RWD�3DGDQJ
1R 1DPD�7RXU�DQG�7UDYHO 1R�6N�,]LQ�

2SHUDVLRQDO
�� 37�6LDQRN�,QGDK�+ROLGD\ 1R�8��� 7DKXQ�����
�� 37�$UPLQGR�-D\D�7XU 1R�8��� 7DKXQ�����
�� 3W�3HQMXUX�:LVDWD�1HJHUL 1R���� 7DKXQ�����
�� 3W���%SZ�$OKDDGL�=LDUDK�$QGDODV 1R�8���� 7DKXQ�����
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�� 3W��)DKPL�8WDPD 1R���� 7DXQ�����
�� 3W��8GDFV�+ROLGD\�,QGRQHVLD 1R����� 7DKXQ�����
�� 3W�5LQGX�%DLWXOODK 1R�8���� 7DKXQ�����
�� 3W�7ULGD\D�3HVRQD�:LVDWD 1R�� 8�� ��� 7DKXQ�

����
�� 3W��&RUGRED�%HUNDK�0DQGLUL 1R�8���� 7DKXQ�����
��� 3W�$]KDU�0LWUD�8WDPD 1R�8�� ��� 7DKXQ�

����
��� 3W��2QWLNHW�$PDQDK�'LJLWD 1R�� 8�� ��� 7DKXQ�

����
��� 3W��6XNVHV�,QWHUQDVLRQDO�7RXU�$QG�7UDYHO 1R�� 8���� 7DKXQ�

����
��� 3W�$UDELD�1XVDQWDUD�-D\D 1R�� 8�� ��� 7DKXQ�

����
��� 3W� /DEEDLND�&LSWD�,PDQL 1R����� 7DKXQ�����
��� 3W��5LDX�:LVDWD�+DWL 1R����� 7DKXQ�����
��� 3W��0XOWD]DP�:LVDWD�$JXQJ 1R����� 7DKXQ�����
��� 3W��3DWUD�-D\D�+XPDLUDK 1R����� 7DKXQ�����
��� 3W��$]]D�%DURNDK�0DGLQDK 1R���� 7DKXQ�����
��� 3W��*HRQDZDQ�(UDZLVDWD 1R����7DKXQ ����
��� 3W��$OEDGUL\DK�:LVDWD 1R����� 7DKXQ�����
��� 3W��3HQMXUX�:LVDWD�1HJHUL 1R���� 7DKXQ�����
��� 3W��&DKD\D�0DQGLQDK�0DQGLUL 1R����� 7DKXQ�����
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��� 3W��6DQDELO�0DGLQDK�0DGLQDK�%DUDNDK 1R����� 7DKXQ�����
��� 3W�=XOLDQ�.DPVLQGR�7RXU�	�7UDYHO 1R����� 7DKXQ�����
��� 3W��,EV�%XDQD�6HMDKWHUD 1R����� D�7DKXQ�����
��� 3W��$UPLQHUDND�3HUGDQD 1R���� D�7DKXQ�����
��� 3W��%RQLWD�$QXJHUDK�3UDWDPD 1R����� 7DKXQ�����
��� 3W��=DID�0XOLD�0DQGLUL 1R����� D�7DKXQ�����
��� 3W�6LOYHU�6LN�7RXU 1R��� 7DKXQ�����
��� 3W��0XJL�5L]NL�.RWD�3DGDQJ 1R� �� 7DKXQ�����
��� 3W�DV\HVD 1R���� 7DKXQ�����
��� 3W��$OID�ND]D�PXVWLND 1R���� 7DKXQ�����
��� 3W��$XOLD�SHUNDVD�DEDGL 1R���� 7DKXQ�����
��� 3W��0DOLND�ZLVDWD�XWDUD�SDGDQJ 1R����� 7DKXQ�����
��� 3W��$PHHUD�PHNNDK�WUDYHO 1R���� 7DKXQ�����
��� 3W��6HOD�([SUHV�7RXU 1R���� 7DKXQ�����
��� 3W��0DGDQL�3UDEX 1R����� 7DKXQ�����
��� 3W��$PDQDK�7UDYHO�0HGDQ 1R����� 7DKXQ�����
��� 3W���=DGXO�0DDG�0DQGLUL 1R����� 7DKXQ�����
��� 3W��)LR�$PDQDK�3HUGDQD 1R����� 7DKXQ�����
��� 3W��$QGDODV�-D\D�:LVDDWD 1R����� 7DKXQ�����

6XPEHU���.DQWRU�:LOD\DK�.HPHQWHULDQ�$JDPD�3URYLQVL�6XPDWHUD�%DUDW
%HUGDVDUNDQ����WRXU�DQG�WUDYHO�GL�.RWD�3DGDQJ�SHQXOLV�WHODK�PHQ\HEDUNDQ�

EHEHUDSD�VXUDW�SHQHOLWLDQ��1DPXQ�KDQ\D���WRXU�DQG�WUDYHO��\DQJ�PHPEHULNDQ�DNVHV�
\DQJ�PHPEHULNDQ�DNVHV�GDWD�GDQ�EHUVHGLD�PHPEHULNDQ�L]LQ�SHQHOLWLDQ�
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��� 6XPEHU�'DWD�3HQHOLWLDQ
6DODK� VDWX� MHQLV� GDWD� \DQJ� GLDPELO� ODQJVXQJ� GDUL� VXPEHU� \DQJ� EHOXP� DGD�

GLVHEXW� GDWD� SULPHU�� GDWD� SULPHU� EHUIXQJVL� VHEDJDL� VXPEHU� GDWD� SHQHOLWLDQ��
.HEDQ\DNDQ� GDWD� \DQJ� GLNXPSXONDQ� NKXVXV� XQWXN� SUR\HN� SHQHOLWLDQ� GDQ� ELVD�
GLSXEOLNDVLNDQ� XQWXN� GLSHUJXQDNDQ� NHPEDOL� ROHK� SHQHOLWL� ODLQ�� %HEHUDSD� WHNQLN�
\DQJ� GDSDW� GLSHUJXQDNDQ� GDODP� XVDKD� PHQJXPSXONDQ� GDWD� SULPHU� DGDODK�
ZDZDQFDUD�� GLVNXVL�� REVHUYDVL� GLVNXVL� WHUIRNXV� �IRFXV� JUXS� GLVFXVVLRQ��� GDQ�
SHQ\HEDUDQ� NXHVLRQHU �&KDQGUD�� 7�� ������� 'DWD� SULPHU� \DQJ� GLJXQDNDQ� GDODP�
SHQHOLWLDQ�LQL�DNDQ�GLSHUROHK�GDUL�SHQ\HEDUDQ NXHVLRQHU�VHFDUD�ODQJVXQJ�NXHVLRQHU�
\DQJ�GLEHULNDQ�NHSDGD�MDPDDK XPUDK�NRWD�SDGDQJ�

��� 3RSXODVL�GDQ�VDPSHO�
����� 3RSXODVL

3RSXODVL�DGDODK�NXPSXODQ�VXEMHN�DWDX�LQGLYLGX�\DQJ�PHQMDGL�IRNXV�NDMLDQ��
�+DULQDOGL� ������� 3RSXODVL� MXJD� GDSDW� GLJDPEDUNDQ� VHEDJDL� UHQWDQJ� \DQJ� OXDV�
GHQJDQ�NDUDNWHULVWLN�GDQ�MXPODK�WHUWHQWX�\DQJ�GLSLOLK�ROHK�VHRUDQJ�SHQHOLWL�XQWXN�
GLJXQDNDQ� GDODP� VHEXDK� SHQHOLWLDQ�� \DQJ� GDULQ\D� GDSDW� GLWDULN� NHVLPSXODQ�
�6XJL\RQR������� 3RSXODVL�PHUXSDNDQ�VXDWX�ZLOD\DK�\DQJ�GLJHQHUDOLVDVLNDQ�\DQJ�
GLEDQJXQ� DWDV� RE\HN�VXE\HN� GHQJDQ� MXPODK� GDQ� FLUL� WHUWHQWX� \DQJ� ROHK� SHQHOLWL�
WHODK� GLWHWDSNDQ� XQWXN� GLSHODMDUL� WHUOHELK� GDKXOX� KLQJJD� NHPXGLDQ� GLSHUROHK�
NHVLPSXODQ��$GDSXQ� SRSXODVL� \DQJ� GLPDNVXG� GL� VLQL� WLGDN� KDQ\D� WHUEDWDV� SDGD�
PDNKOXN�KLGXS�VDMD��QDPXQ�MXJD�VHOXUXK�RE\HN�SHQHOLWLDQ�\DQJ�GDSDW�GLODNXNDQ��
�6L\RWR�DQG�6RGLN��������

'LWLQMDX� GDUL� MXPODK� SRSXODVLQ\D�� SRSXODVL� WHUEDJL� PHQMDGL� GXD� \DLWX�
SRSXODVL�\DQJ�PHPSXQ\DL�DQJJRWD�WHUEDWDV��ILQLWH�SRSXODWLRQ��GDQ�SRSXODVL�\DQJ�
PHPSXQ\DL DQJJRWD� WLGDN� WHUEDWDV� �LQILQLWH� SRSXODWLRQ��� )LQLWH� SRSXODWLRQ�
PHPLOLNL� VXPEHU� GDWD� \DQJ� MHODV� EDWDV�EDWDVQ\D� VHFDUD� NXDQWLWDWLI�� PHPSXQ\DL�
HOHPHQ�DWDX�DQJJRWD�\DQJ�GDSDW�GLKLWXQJ�DWDX�GDSDW�GLNHWDKXL�EHUDSD�MXPODKQ\D��
6HGDQJNDQ� ,QILQLWH� SRSXODWLRQ� PHPSXQ\DL� VXPEHU� GDWD� \DQJ� WLGDN� GDSDW�
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GLWHQWXNDQ�EDWDV�EDWDVQ\D�VHFDUD�NXDQWLWDWLI��PHPSXQ\DL�DQJJRWD�\DQJ�WLGDN�GDSDW�
GLNHWDKXL�EHUDSD�EDQ\DN�DQJJRWDQ\D��-D\D�������

$GDSXQ� 3RSXODVL� SDGD� 3HQHOLWLDQ� LQL� DGDODK VHOXUXK� MDPDDK XPUDK� SDGD�
7RXU�DQG�7UDYHO�37�$UDELD�1XVDQWDUD�-D\D�GDQ�37�$O�$]KDU�8PUDK�SDGD�SHULRGH�
MXOL� ����� ± 1RYHPEHU� ���� \DQJ� MXPODKQ\D� ���� RUDQJ� MDPDDK GDQ� GDSDW�
GLNDWDNDQ�GDODP�NDWHJRUL�SRSXODVL�WHUEDWDV��ILQLWH�SRSXODWLRQ��

����� 6DPSHO
6DPSHO�PHUXSDNDQ� VHEDJLDQ�GDUL� SDGD� MXPODK� WRWDO� GDQ� NDUDNWHULVWLN� \DQJ�

WHUGDSDW� GL� GDODP� SRSXODVL�� -LND� SRSXODVLQ\D� VDQJDW� OXDV�� GDQ� PXVWDKLO� EDJL�
SHQHOLWL� XQWXN� PHPHULNVD� VHJDOD� \DQJ� WHUGDSDW� SDGD� SRSXODVL�� KDO� LQL� ELVD�
GLVHEDENDQ� NHWHUEDWDVDQ� VXPEHU� GD\D�� ZDNWX� GDQ� WHQDJD�� DQDOLV� ELVD�
PHQJJXQDNDQ�WHV�\DQJ�GLSHUROHK�GDUL�SRSXODVL��6HJDOD�\DQJ�GLGDSDW�GDUL�VDPSHO��
KDVLO�DNKLUQ\D�PDPSX�GLJXQDNDQ�XQWXN�SRSXODVL��6XJL\RQR�������

6DPSHO� DGDODK�EDJLDQ� NHFLO� GDUL� MXPODK�GDQ� NDUDNWHULVWLN� VXDWX� SRSXODVL��
DWDXSXQ� VHEDJLDQ� GDUL� DQJJRWD� SRSXODVL� \DQJ� GLDPELO� EHUGDVDUNDQ� WDWD� FDUD�
WHUWHQWX� VHKLQJJD� MXPODK� WHUVHEXW� GDSDW� PHZDNLOL� SRSXODVL�� $SDELOD� SRSXODVL�
SHQHOLWLDQ�EHVDU��VHKLQJJD�PHQMDGLNDQ�SHQHOLWL�WLGDN�PXQJNLQ�PHPSHODMDUL�VHPXD�
SRSXODVL� WHUVHEXW�� KDO� WHUVHEXW� NDUHQD� WHUGDSDW� NHWHUEDWDVDQ� GDQD� DWDX� ELD\D��
WHQDJD� GDQ� ZDNWX�� PDND� VHRUDQJ� SHQHOLWL� GLSHUNHQDQNDQ� PHQJJXQDNDQ� VDPSHO�
\DQJ�GLDPELO�GDUL�SRSXODVL�WHUVHEXW��6DPSHO�\DQJ�GLDPELO�GDUL�VXDWX�KDUXV�EHQDU�
EHQDU�GDSDW�PHUHSUHVHQWDVLNDQ�NHVHOXUXKDQ�SRSXODVL��6L\RWR�DQG�6RGLN��������

'DODP� SHQHOLWLDQ� LQL�� SHUKLWXQJDQ� VDPSHO� SHQHOLWLDQ� GLODNXNDQ�
PHQJJXQDNDQ� UXPXV� \DQJ�GLDMXNDQ�ROHK�+DLU�HW�DO��PHQXUXW�KDLU�GDODP�NRQWHNV�
DQDOLVLV�IDNWRU��GLVDUDQNDQ�XQWXN�PHPLOLNL�XNXUDQ�VDPSHO�\DQJ�WLGDN�NXUDQJ�GDUL�
��� VDPSHO�� GDQ� GLUHNRPHQGDVLNDQ� DJDU� XNXUDQ� VDPSHO� EHUDGD� GDODP� NLVDUDQ�
DQWDUD�����KLQJJD�����VDPSHO���-�)��+DLU�HW�DO���������3HQXOLV�PHQHWDSNDQ�VDPSHO�
GDODP� SHQHOLWLDQ� LQL� DGDODK� VHEDQ\DN�� ��� [� ��� LQGLNDWRU�  � ����� %HUGDVDUNDQ�
KLWXQJDQ�WHUVHEXW�GLGDSDWNDQ�XQWXN�VDPSHO�PLQLPXP VHEDQ\DN���� VDPSHO�
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����� 7HNQLN�6DPSOLQJ
7HNQLN� VDPSOLQJ� GLGHILQLVLNDQ VHEDJDL� WHNQLN� SHQJDPELODQ� VDPSHO��'DODP�

SHQHQWXDQ� VDPSHO� \DQJ� LQJLQ� GLSDNDL� SDGD� SHQHOLWLDQ� GLGDSDWL� EHUDJDP� WHNQLN�
VDPSOLQJ� \DQJ�DNDQ�GLPDQIDDWNDQ��3DGD�GDVDUQ\D�� WHNQLN� VDPSOLQJ�GDSDW�GLEDJL�
PHQMDGL�GXD�\DNQL�3UREDELOLW\ 6DPSOLQJ GDQ�1RQSUREDELOLW\ 6DPSOLQJ��3HQHOLWLDQ�
LQL�PHQJJXQDNDQ� WHNQLN� VDPSOLQJ�1RQ�SUREDELOLW\ VDPSOLQJ�PHOLSXWL�� SXUSRVLYH
VDPSOLQJ�GDQ�VDPSOLQJ�DNVLGHQWDO��6XJL\RQR�������

0HWRGH� \DQJ� GLJXQDNDQ� GDODP� SHQHOLWLDQ� LQL� DGDODK� QRQ�SUREDELOLW\
VDPSOLQJ��\DLWX�PHWRGH�SHQJDPELODQ�VDPSHO�GDUL�VXDWX�SRSXODVL�\DQJ�GLWHQWXNDQ�
DWDX� GLLGHQWLILNDVL� VHQGLUL� ROHK� SHQHOLWL� GDQ� DWDX�EHUGDVDUNDQ� SHQLODLDQ� SDUD� DKOL�
GHQJDQ� PHQJJXQDNDQ� SHQDULNDQ� VDPSHO 3XUSRVLYH� VDPSOLQJ� DGDODK� PHWRGH�
SHQJDPELODQ�VDPSHO�\DQJ�GLODNXNDQ�EHUGDVDUNDQ�NULWHULD�WHUWHQWX�\DQJ�GLWHWDSNDQ�
ROHK�SHQHOLWL�VDDW�PHPLOLK�VXE\HN��6XMDOX��������.ULWHULDQ\D�DGDODK�
�� -DPDDK 8PUDK GL�.RWD�3DGDQJ�
�� %HUVHGLD�XQWXN�GLMDGLNDQ�UHVSRQGHQ�GDODP�SHQHOLWLDQ�
�� %HUDQJNDW�XPUDK�GL�7RXU�DQG�7UDYHO�+DML�GDQ�8PUDK��37��$UDELD�1XVDQWDUD�

-D\D��GDQ�37��$O�$]KDU�8PUDK��

��� 7HNQLN�3HQJXPSXODQ�'DWD
7HNQLN� SHQJXPSXODQ� GDWD� DGDODK� VXDWX� FDUD� PHPSHUROHK� GDWD� \DQJ�

GLSHUOXNDQ� XQWXN� PHQMDZDE� UXPXVDQ� SHUWDQ\DDQ� SHQHOLWLDQ�� �1RRU� �������
3HQJXPSXODQ� GDWD� SDGD� SHQHOLWLDQ� KDUXV� GLSDQWDX� GHQJDQ� WXMXDQ� GDWD� \DQJ�
GLGDSDWNDQ� GDSDW� ORORV� XML� WLQJNDW� YDOLGLWDV� GDQ� UHOLDELOLWDVQ\D�� 0HVNLSXQ�
LQVWUXPHQ�\DQJ�GLJXQDNDQ�VXGDK�YDOLG�GDQ� UHOLDEHO�QDPXQ�DSDELOD�GDODP�SURVHV�
SHQHOLWLDQ� WLGDN�GLSDQWDX�GHQJDQ�EHQDU�GDSDW�PHQ\HEDENDQ�GDWD�\DQJ� WHUNXPSXO�
WLGDN�ELVD�GLSHUJXQDNDQ��6L\RWR��6���	�6RGLN��������

3HQ\HEDUDQ� NXHVLRQHU� PHQMDGL� PHWRGH� SHQJXPSXODQ� GDWD� GDODP� SHQHOLWLDQ�
LQL�� 3URVHV� SHQJXPSXODQ� GDWD� PHODOXL� SHQ\HEDUDQ� NXHVLRQHU� PHOLEDWNDQ�
SHUPLQWDDQ� NHSDGD� UHVSRQGHQ� XQWXN� PHPEHULNDQ� WDQJJDSDQ� WHUWXOLV� DWDV�



��

VHUDQJNDLDQ�SHUWDQ\DDQ��%DKNDQ�NHWLND�SHQHOLWL�VXGDK�\DNLQ�WHQWDQJ�YDULDEHO�PDQD�
\DQJ� DNDQ�GLQLODL� GDQ�DSD� \DQJ�GLLQJLQNDQ�ROHK� UHVSRQGHQ��PHUHND�PDVLK�GDSDW�
PHQJJXQDNDQ�NXHVLRQHU��6XUYHL�GDSDW�GLNLULPNDQ�VHFDUD�RQOLQH��PHODOXL�SRV��DWDX�
VHFDUD�ODQJVXQJ�NHSDGD�UHVSRQGHQ�GDQ�GDSDW�PHQFDNXS�SHUWDQ\DDQ�GDQ�NRPHQWDU�
WHUWXWXS�DWDX�WHUEXND��6XJL\RQR��������.XHVLRQHU�DNDQ�GLVHEDUNDQ�NHSDGD�MDPDDK
XPUDK GL�.RWD�3DGDQJ�GHQJDQ�PHQJJXQDNDQ�VNDOD�OLNHUW�

.XHVLRQHU� DNDQ� GLVHEDUNDQ� NHSDGD� ���� UHVSRQGHQ� MDPDDK XPUDK� GL� .RWD�
3DGDQJ��3HQHOLWLDQ� LQL�PHQJJXQDNDQ� VNDOD� OLNHUW VHEDJDL� YDULDEHO�PHGLDVL� XQWXN�
PHQJXML� EDJDLPDQD� NXDOLWDV� SHOD\DQDQ�� SHUVHSVL� KDUJD�� GDQ ([SHULHQWLDO
PDUNHWLQJ PHPSHQJDUXKL� NHSXDVDQ� MDPDDK�� 6NDOD� /LNHUW DGDODK� DODW� \DQJ�
GLJXQDNDQ� XQWXN� PHQJXNXU� SLNLUDQ�� SHUDVDDQ�� DWDX� SDQGDQJDQ� VHVHRUDQJ� DWDX�
NHORPSRN�PHQJHQDL�IHQRPHQD�VRVLDO�

7DEHO���� 6NDOD�/LNHUW
1R� .HWHUDQJDQ� 1LODL
� 6DQJDW�7LGDN�6HWXMX �
� 7LGDN�6HWXMX �
� .XUDQJ�6HWXMX �
� 6HWXMX �
� 6DQJDW�6HWXMX �

��� ,QVWUXPHQ�3HQHOLWLDQ
,QVWUXPHQ� SHQHOLWLDQ� DGDODK� LVWLODK� XPXP� XQWXN� SHUDQJNDW� \DQJ� GLJXQDNDQ�

GDODP� SHQHOLWLDQ� XQWXN� PHQJXNXU� GDWD�� ,QVWUXPHQ� SHQHOLWLDQ� DGDODK� DODW� \DQJ�
GLEXDW�XQWXN�PHQJXNXU�IHQRPHQD�VRVLDO�DWDX�DODP��YDULDEHO�SHQHOLWLDQ��\DQJ�SHUOX�
GLXNXU��6XJL\RQR��������,QGLNDWRU�LQGLNDWRU�EHULNXW�LQL�WHUPDVXN�GDODP�NXHVLRQHU�
\DQJ�GLJXQDNDQ�VHEDJDL�DODW�SHQHOLWLDQ�GDODP�SHQHOLWLDQ�LQL�



��

7DEHO����
,QGLNDWRU�3HQHOLWLDQ

1R� 1DPD�9DULDEHO ,QGLNDWRU 5HIHUHQVL
� .XDOLWDV�3HOD\DQDQ�

�;��
D� 7DQJLEOHV��%HUZXMXG�
E� 5HDELOLW\ �.HDQGDODQ�
F� 5HVSRQVLYHQHV �'D\D�

7DQJJDS�
G� $VVXUDQFH�

�.RPSHWHQVL�
H� (PSKDW\��.HSHGXOLDQ�

�3DUDVXUDPDQ�
�����

� 3HUVHSVL�+DUJD��;�� D� .HWHUMDQJNDXDQ�KDUJD
E� .HVHVXDLDQ�KDUJD�

GHQJDQ�NXDOLWDV�KDUJD
F� .HVHVXDLDQ�KDUJD�

GHQJDQ�PDQIDDW�\DQJ�
GLSHUROHK�NRQVXPHQ

G� +DUJD�VHVXDL�
NHPDPSXDQ�DWDX�GD\D�
VDLQJ

�.RWOHU��3���	�
.HOOHU������

� ([SHULHQWLDO
0DUNHWLQJ �;��

D� 6HQVH �,QGHUD�
E� )HHO �3HUDVDDQ�
F� 7KLQN �3LNLUDQ�
G� $FW �7LQGDNDQ�
H� 5HODWH �%HUNDLWDQ�

�%HUQG������

� .HSXDVDQ��<� D� .HVHVXDLDQ�KDUDSDQ
E� 0LQDW�%HUNXQMXQJ�

.HPEDOL
F� .HVHGLDDQ�

PHUHNRPHQGDVLNDQ

�7MLSWRQR������

� .HSHUFD\DDQ��=�� D� .HPDPSXDQ��$ELOLW\� �%XGG\�HW�DO��
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E� ,QWHJULWDV �,QWHJULW\�
F� .HEDLNDQ�+DWL�

�%HQHYROHQFH�

�����

��� 7HNQLN�$QDOLVLV�'DWD
%HULNXW�DQDOLVLV�GDWD�GLWHUDSNDQ�GDODP�SHQHOLWLDQ�LQL�DQWDUD�ODLQ�

����� $QDOLVLV�'HVNULSWLI
$QDOLVLV� GHVNULSWLI� DGDODK� DQDOLVLV� GDWD� \DQJ� PHQJJDPEDUNDQ� DWDX�

PHQ\DMLNDQ� GDWD� EHUGDVDUNDQ� LQIRUPDVL� \DQJ� GLNXPSXONDQ� WDQSD� EHUXVDKD�
PHQDULN�NHVLPSXODQ�DWDX�JHQHUDOLVDVL�\DQJ�OXDV��

$QDOLVLV� GDWD� GHVNULSWLI� DGDODK� DQDOLVLV� \DQJ�� PHPEXDW� JHQHUDOLVDVL� DWDX�
NHVLPSXODQ� \DQJ� OXDV�� PHQGHVNULSVLNDQ� DWDX� PHQ\DMLNDQ� GDWD� EHUGDVDUNDQ�
LQIRUPDVL�\DQJ�GLNXPSXONDQ��6XJL\RQR��������'DWD�KDVLO�NXHVLRQHU�GLNXPSXONDQ�
XQWXN�GLRODK� OHELK� ODQMXW�GHQJDQ�PHPEHULNDQ�QLODL�ERERW�SDGD�VHWLDS�SHUQ\DWDDQ�
PHQJJXQDNDQ� VNDOD� OLNHUW�� NHPXGLDQ� GLJXQDNDQ� XQWXN� DQDOLVLV� GHVNULSWLI� EHUXSD�
QLODL�PLQLPXP��QLODL�PHDQ��GDQ�VWDQGDU�GHYLDVL�

����� $QDOLVLV�6(0��6WUXFWXUDO�(TXDWLRQ�0RGHO��6PDUW�3/6
6DODK�VDWX�WHNQLN�VWDWLVWLN�XQWXN�PHPEXDW�GDQ�PHQJHYDOXDVL�PRGHO�VWDWLVWLN�

DGDODK�SHPRGHODQ�SHUVDPDDQ�VWUXNWXUDO�� DWDX�6(0��6(0�DGDODK�DODW�SHPRGHODQ�
VWDWLVWLN�OLQLHU�XPXP��FURVV�VHFWLRQDO��GDODP�DUWL�ODLQ��5HJUHVL��DQDOLVLV�IDNWRU��GDQ�
DQDOLVLV�MDOXU�DGDODK�NRPSRQHQ�ODLQ�GDUL�DQDOLVLV�6(0��5RV\DGL��$GL�$UWDQWR��DQG�
)HEULDQWR� �������3DUWLDO� /HDVW� 6TXDUHV �3/6�� NLQL� GLNHQDO� MXJD� GHQJDQ�PHWRGH�
QRQSDUDPHWULN�VHKLQJJD�WLGDN�PHQJJXQDNDQ�GLVWULEXVL�GDWD�

0RGHO�VWUXNWXUDO�GDQ�PRGHO�SHQJXNXUDQ�PHPEHQWXN�PRGHO�3/6��+XEXQJDQ�
DQWDUD� SHPEHQWXNDQ� KLSRWHVLV� SHQHOLWLDQ� GDQ� SHQJDUXK� YDULDEHO� SHQHOLWLDQ�
GLMHODVNDQ� ROHK� PRGHO� VWUXNWXUDO�� +XEXQJDQ� DQWDUD� YDULDEHO� GDQ� LWHP�LWHP�
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SHQLODLDQ� \DQJ� PHQJHYDOXDVLQ\D� GLJDPEDUNDQ� ROHK� PRGHO� SHQJXNXUDQ�� �<DPLQ�
������

.DUHQD� PHPXQJNLQNDQ� XQWXN� PHUDPDONDQ� PRGHO� EHVDU� GHQJDQ� EHEHUDSD�
NRQVWUXN��YDULDEHO�LQGLNDWRU��GDQ�MDOXU�VWUXNWXUDO�WDQSD�PHPEXDW�DVXPVL�GLVWULEXVL�
WHQWDQJ� GDWD�� PRGHO� 3/6�6(0� VDQJDW� GLPLQDWL� ROHK� SDUD� DNDGHPLVL�� 6HODLQ� LWX��
3/6�6(0� PHUXSDNDQ� WHNQLN� SUHGLNVL�NDXVDO� XQWXN� 6(0� \DQJ� PHQJXWDPDNDQ�
SUHGLNVL� VHODPD� HVWLPDVL� PRGHO� VWDWLVWLN�� GHQJDQ� WXMXDQ�PHPEHULNDQ� SHQMHODVDQ�
NDXVDO�XQWXN�VWUXNWXU�PRGHO���+DLU�HW�DO��������

3/6� MXJD� GDSDW� GLWHUDSNDQ� SDGD� VHMXPODK� NHFLO� GDWD� \DQJ� ELDVDQ\D� WLGDN�
WHUGLVWULEXVL��.HWLND�PHQJJXQDNDQ� LQGLNDWRU� UHIOHNWLI� DWDX� IRUPDWLI� GDODP�PRGHO�
VWUXNWXUDO��3/6�GLJXQDNDQ��0RGHO�LQGLNDWRU�IRUPDWLI�PHQXQMXNNDQ�DUDK�KXEXQJDQ�
PXODL� GDUL� LQGLNDWRU� NH� NRQVWUXN�� VHGDQJNDQ� PRGHO� LQGLNDWRU� UHIOHNVLI�
PHQXQMXNNDQ� DUDK� KXEXQJDQ� PXODL� GDUL� NRQVWUXN� NH� LQGLNDWRU��5RV\DGL� HW� DO��
������

8ML� YDOLGLWDV� NRQYHUJHQ�� YDOLGLWDV� GLVNULPLQDQ�� GDQ� UHOLDELOLWDV� GLJXQDNDQ�
XQWXN� PHQLODL� PRGHO� SHQJXNXUDQ� 3/6� DWDX� RXWHU� PRGHO� GHQJDQ� PHQJJXQDNDQ�
LQGLNDWRU�LQGLNDWRU�\DQJ�GLUHIOHNVLNDQ��.RHILVLHQ�GHWHUPLQDVL��5����XNXUDQ�YDULDQV�
GDUL� VHWLDS� YDULDEHO� HQGRJHQ� ODWHQ�� DGDODK� NULWHULD� XWDPD� \DQJ� GLJXQDNDQ� XQWXN�
PHQLODL�NXDOLWDV�PRGHO�LQWHUQDO��6HODLQ�QLODL�5���NRQVWUXNVL�PRGHO�MXJD�GLHYDOXDVL�
GDUL� VHJL� QLODL� SUHGLNVL� 4�� XQWXN�PHQJXNXU� VHEHUDSD� EDLN�PRGHO�PHQJKDVLONDQ�
QLODL�\DQJ�GLDPDWL�VHUWD�HVWLPDVL�SDUDPHWHU��%XGLDUVL�������

6WXGL� 3/6�6(0� VHULQJ� NDOL� PHPEHULNDQ� ULQFLDQ� WHQWDQJ� KDO�KDO� EHULNXW��
GLVWULEXVL� GDWD�� PRGHO� NRQVHSWXDO� �WHUPDVXN� GHVNULSVL� PRGHO� LQWHUQDO� GDQ�
HNVWHUQDO��� VWUXNWXU� SRSXODVL� GDQ� VDPSHO�� GDQ� KDVLO� VWDWLVWLN� XQWXN� PHQGXNXQJ�
LQWHUSUHWDVL� GDQ� NHVLPSXODQ�� 6LJQLILNDQVL� NRHILVLHQ� MDOXU�� WLQJNDW� QLODL� 5��� GDQ�
UHOHYDQVL� SUHGLNWLI� GDUL� 4�� DGDODK� IDNWRU� XWDPD� \DQJ� KDUXV� GLSHUKLWXQJNDQ� VDDW�
PHODNXNDQ� VWXGL� XQWXN� PHQLODL� PRGHO� VWUXNWXUDO� 3/6�6(0� �&KLQ� ������� 'XD�
PRGHO�� PRGHO�VWUXNWXUDO�GDQ�PRGHO�XQWXN�PHQJXNXU�GDQ�PHQJHYDOXDVL�NHNXDWDQ�
PRGHO�� DNDQ�GLJXQDNDQ�GDODP�SHQHOLWLDQ�LQL�
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����� 0RGHO�3HQJXNXUDQ�
2XWHU� ORDGLQJ PHUXSDNDQ� KXEXQJDQ� SDGD� VHWLDS� LWHP� SHQJXNXUDQ� GHQJDQ�

YDULDEHO�� 8NXUDQ� LQL� PHQGHVNULSVLNDQ� VHEHUDSD� EDJXV� LWHP� PHQFHUPLQNDQ�
SHQJXNXUDQ�GDUL�YDULDEHO��5XOH�RI�WKXPE GDUL�+DLU�PHQJJXQDNDQ�/)��������GDSDW�
GLWHULPD��+DLU�HW�DO����������3HQGDSDW�\DQJ�ODLQ�PHQXUXW�&KLQ�QLODL�/)��������MXJD�
ELVD�GLWHULPD��&KLQ�:�������

$9(� �$YHUDJH� YDULDQFH� H[WUDFWHG��PHUXSDNDQ� UDWD�UDWD� YDULDVL� GDUL� VHWLDS�
LWHP� SHQJXNXUDQ� \DQJ� GLPLOLNL� ROHK� VXDWX� YDULDEHO�� 6HEHUDSD� WLQJJL� VHFDUD�
WRWDOLWDV�YDULDEHO ELVD�PHQHUDQJNDQ�YDULDVL�GDUL�LWHP�SHQJXNXUDQ��6WDQGDU�LQL�MXJD�
PHQGHVNULSVLNDQ� VHEHUDSD� EDLN� YDOLGLWDV� NRQYHUJHQ� GDUL� YDULDEHO� UXOH� RI� WKXPE
$9(�PHQXUXW�+DLU�DGDODK�QLODL�$9(���������+DLU�HW�DO��������

'LVFULPLQDQW�YDOLGLW\ PHQGHVNULSVLNDQ�VHEHUDSD�MDXK�YDULDEHO DWDX�NRQVWUDN�
\DQJ�GLEDQJXQ�EHUEHGD� GHQJDQ�YDULDEHO� \DQJ� ODLQQ\D� MXJD� WHUXML� VHFDUD� VWDWLVWLN�
�+DLU� HW� DO��� ������� 3HQJXMLDQ� GLVFULPLQDQW� YDOLGLW\� GDSDW� GLODNXNDQ� GDODP�
WLQJNDWDQ� LQGLNDWRU� PDXSXQ� YDULDEHO�� GDODP� WLQJNDW� LQGLNDWRU� GLJXQDNDQ�
SHQJXNXUDQ� FURVV� ORDGLQJV� EDKZD� GDODP� VHWLDS� LWHP� SHQJXNXUDQ� \DQJ� PHQLODL�
YDULDEHO $�DNDQ�EHUNRUHODVL� OHELK� WLQJJL�GHQJDQ�YDULDEHO�$�\DQJ�GLXNXUQ\D�VHUWD�
EHUKXEXQJDQ�UHQGDK�SDGD�YDULDEHO�\DQJ�ODLQQ\D��<DPLQ�������

9DOLGLWDV� GLVNULPLQDQ� GDODP� WLQJNDWDQ� YDULDEHO� \DLWX� )RQHOO�/DFNHU�
&ULWHULRQ�GDQ�+707��+HWHURWUDLW�0RQRWUDLW�5DWLR���8NXUDQ�SDGD�)RUQHOO�/DFNHU�
&ULWHULRQ� LDODK� PHQFRFRNNDQ� DNDU� GDUL� $9( GHQJDQ� KXEXQJDQ� DQWDUD� YDULDEHO��
'DODP� SHUVSHNWLI NULWHULD� )RUQHOO� DQG� /DFNHU�� PRGHO� PHPSXQ\DL� YDOLGLWDV�
GLVNULPLQDQ�EDJXV� MLND�DNDU�GDULSDGD�$9(�YDULDEHO�PHPSXQ\DL�QLODL� OHELK�EHVDU�
GDULSDGD�KXEXQJDQ�DQWDUD�YDULDEHO��+DO�LQL�PHQXQMXNNDQ EDKZD�YDULDEHO�PHPEDJL�
YDULDVL� LWHP� SHQJXNXUDQQ\D� OHELK� EHVDU� WHUKDGDS� LWHP� SHQJXNXUDQ� \DQJ�
PHQJXNXUQ\D� MXJD� PHPEDJL� UHQGDK� WHUKDGDS� LWHP� SHQJXNXUDQ� YDULDEHO� \DQJ�
ODLQQ\D��+DLU�HW�DO��������
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6WDQGDU�SDGD�GLVFULPLQDQW�YDOLGLW\�\DQJ�ODLQ�WHODK�GLNHQDONDQ�ROHK�+HQVHOHU�
GDQ� 6DUVWHGW� \DLWX� +707� �+HWHURWUDLW� 0RQRWUDLW� 5DWLR� GHQJDQ� QLODL� \DQJ�
GLVDUDQNDQ DGDODK� GL� EDZDK ����� DWDX� ������ �+HQVHOHU� HW� DO��� �������
.HNRQVLVWHQDQ�UHOLDELOLW\�\DQJ�GLWHQWXNDQ�ROHK�FRPSRVLWH�UHOLDELOLW\�LDODK�XNXUDQ�
GDODP�PHQJJDPEDUNDQ�VHEHUDSD�WLQJJL�UHOLDELOLWDV�SDGD�YDULDEHO��1LODL�PLQLPXP�
&RPSRVLWH�5HOLDELOLW\ DGDODK������ �+DLU� HW� DO�� �������6HODLQ�GDULSDGD�&RPSRVLWH�
5HOLDELOLW\�� &URQEDFKV� $OSKD MXJD� GDSDW� PHQMDGL� XNXUDQ� \DQJ� PHQJJDPEDUNDQ�
WLQJNDW�UHOLDELOLWDV�GHQJDQ�QLODL�DFXDQ�!�������+DLU�HW�DO��������

����� 0RGHO�6WUXNWXUDO
(YDOXDVL�SDGD�PRGHO�VWUXNWXUDO�GDSDW�GLXML�GDUL��� �WLJD��SRLQ�\DLWX�3HUWDPD�

LDODK�PHPHULNVD� NROLQLHULWDV� SDGD� YDULDEHO� HNVRJHQ� �LQQHU� FROOLQHDULW\���$SDELOD�
LQQHU� 9,)� !� �� PDND� DGD� GXJDDQ� PXOWLNROLQLHU�� 0HVNLSXQ� GHPLNLDQ� QLODL� 9,)�
DQWDUD�����DGD�SRWHQVLDO�WHUMDGL�PXOWLNROLQLHU�GDQ�\DQJ�LGHDO�LDODK�DSDELOD�9,)�����
DWDX�WLGDN�DGD�PXOWLNROLQLHDU��+DLU�HW�DO��������

3HQJXMLDQ� GDODP�KLSRWHVLV� SHQHOLWLDQ� GHQJDQ�PHODNXNDQ�ERRWVWUDSSLQJ� GDQ�
VXE�VDPSOH ������3/6�6(0�WLGDN�DGD�PHQJDVXPVLNDQ�GDWD�EHUGLVWULEXVL�QRUPDO��
PDND� GDUL� LWX� SURVHGXU� SHQJXMLDQ� SDGD� KLSRWHVLV� PHODNXNDQ� SHQGHNDWDQ� QRQ�
SDUDPHWHULN�DWDX�ERRWVWUDSSLQJ �+DLU�HW�DO������� GDQ�\DQJ�NHWLJD�DGDODK�VHODQJ�
NHSHUFD\DDQ�����SDWK�FRHIILFLHQW�

����� (YDOXDVL�.HEDLNDQ�GDQ�.HFRFRNDQ�0RGHO
(YDOXDVL�NHEDLNDQ�GDQ�NHFRFRNDQ�PRGHO�GDODP�6PDUW3/6�WHUPDVXN�VXE�GDUL�

PRGHO�TXDOLW\�FULWHULD��(YDOXDVL�NHFRFRNDQ�GDQ�NHEDLNDQ�PRGHO�DNDQ�GL� MHODVNDQ�
PHODOXL� 5�VTXDUH�� )�VTXDUH�� )�VTXDUH� PRGHUDVL�� 6505�� 4VTXDUH�� 3/6� 3UHGLFW�
�<DPLQ�������

5�VTXDUHG� PHUXSDNDQ� XNXUDQ� SURSRUVL� YDULDVL� QLODL� VXDWX� YDULDEHO� \DQJ�
WHUSHQJDUXK� �HQGRJHQ�� \DQJ� GDSDW� GLMHODVNDQ� ROHK� YDULDEHO� \DQJ� WHUSHQJDUXK�
�HNVRJHQ���5�VTXDUHG�PHQXQMXNNDQ�SHQJDUXK�JDEXQJDQ�YDULDEHO�HNVRJHQ�WHUKDGDS�



��

YDULDEHO� HQGRJHQ�� 1LODL� 5�� \DQJ� GDSDW� GLWHULPD� DGDODK� ����� �UHQGDK��� �����
�VHGDQJ���GDQ�������WLQJJL���+DLU�HW�DO��������

1LODL� )�VTXDUH� GLJXQDNDQ� XQWXN� PHQJHWDKXL� SHQJDUXK� YDULDEHO� SUHGLNWRU�
WHUKDGDS� YDULDEHO� GHSHQGHQ� GHQJDQ�PHQJJXQDNDQ� KHXULVWLN�� 1LODL� HIIHFW� VL]H� I��
DGDODK������ �UHQGDK�������� �VHGDQJ���GDQ������ �WLQJJL�� �(GHK��/R��DQG�.KRMDVWHK�
�������0HQXUXW�.HQQ\�GDODP��+DLU�HW�DO������� QLODL�)�VTXDUH�\DQJ�GDSDW�GLWHULPD�
XQWXN�HIHN�PRGHUDVL�DGDODK��������UHQGDK���������VHGDQJ���GDQ��������WLQJJL��

6505� �VWDQGDUGL]HG� URRW� PHDQ� VTXDUH� UHVLGXDO� PHUXSDNDQ� VWDQGDU� DWDX�
XNXUDQ�NHFRFRNDQ�PRGHO��\DLWX�VHOLVLK�KXEXQJDQ�DQWDUD�PDWULNV�GDWD�GDQ�PDWULNV�
NRUHODVL� HVWLPDVL� PRGHO�� 6HEDJDL� DWXUDQ� SUDNWLV�� QLODL� 6505� NXUDQJ� GDUL� �����
PHQXQMXNNDQ�PRGHO�WHUVHEXW�FRFRN�

8NXUDQ�SDGD�4�6TXDUH� UHGXQGDQF\ DWDX�4�VTXDUH�PHUXSDNDQ XNXUDQ� \DQJ�
PHQGHVNULSVLNDQ�NHEDLNDQ�PRGHO�GDODP�PHPSXQ\DL�SUHGLFWLYH�UHOHYDQFH��DSDELOD�
4VTXDUH� PHPLOLNL QLODL� OHELK� GDUL� �� LWX� PHQXQMXNNDQ EDKZD� YDULDEHO� HNVRJHQ�
PHPSXQ\DL�SUHGLFWLYH�UHOHYDQFH�NHSDGD�YDULDEHO�HQGRJHQ�\DQJ�GLEHQWXN��1LODL�LWX�
GLGDSDWNDQ�GDUL�SURVHV�\DQJ�GLQDPDNDQ�EOLQGIROGLQJ�SURFHGXUH��+DLU�PHQJDWDNDQ�
MLND�4�VTXDUH�PHPSXQ\D�QLODL�UHQGDK������PRGHUDW���������WLQJJL���������+DLU�HW�DO��
������

3/6� DGDODK� DQDOLVLV� 6(0� SUHGLNWLI�� 2OHK� NDUHQD� LWX�� SHUOX� GLNHPEDQJNDQ�
XNXUDQ� YDOLGDVL� PRGHO� \DQJ� PHQXQMXNNDQ� VHEHUDSD� EDLN� NHPDPSXDQ� SUHGLNVL�
PRGHO�\DQJ�GLXVXONDQ��3UHGLNVL�3/6�EHUIXQJVL�VHEDJDL�EHQWXN�YDOLGDVL�NLQHUMD�WHV�
SUHGLNVL� 3/6�� 8QWXN� PHQXQMXNNDQ� EDKZD� KDVLO� 3/6� PHPSXQ\DL� GD\D� SUHGLNVL�
\DQJ�EDLN�PDND�SHUOX�GLEDQGLQJNDQ�GHQJDQ�PRGHO�GDVDU�\DLWX�PRGHO�UHJUHVL�OLQLHU�
�/0��� -LND� XNXUDQ� 506(� DWDX�0$(� OHELK� NHFLO� GDUL� XNXUDQ�PRGHO� /0��PDND�
PRGHO�3/6�GLDQJJDS�PHPSXQ\DL�GD\D�SUHGLNVL��+DLU�HW�DO��������


