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���� 2EMHN 3HQHOLWLDQ

2EMHN GDODP�SHQHOLWLDQ� LQL�DGDODK�SHUXVDKDDQ JR�SXEOLF \DQJ� WHUGDIWDU�GL�

%XUVD�(IHN�,QGRQHVLD��%(,� GHQJDQ�V\DUDW�VHEDJDL�EHULNXW��

�� 3HUXVDKDDQ� PDQXIDNWXU� \DQJ� WHUGDIWDU� GDODP� %XUVD� (IHN� ,QGRQHVLD� �%(,��

VHODPD� WDKXQ� ����������� 3HUXVDKDDQ� PDQXIDNWXU� PHQGRPLQDVL� SHUXVDKDDQ�

WHUEDQ\DN�\DQJ�WHUFDWDW�GDODP�%XUVD�(IHN�,QGRQHVLD��+DO�WHUVHEXW�PHQMDGLNDQ�

SHUXVDKDDQ� PDQXIDNWXU� PHQMDGL� SHUXVDKDDQ� \DQJ� PHQDULN� SHUKDWLDQ� EDJL�

LQYHVWRU�XQWXN�PHODNXNDQ�LQYHVWDVL �$OZL\DK�	�6KROLKLQ���������3HQHOLWLDQ�LQL

PHQJJXQDNDQ VHNWRU� PDQXIDNWXU� GLNDUHQDNDQ� EHUGDVDU� MXUQDO� GDQ� SHQHOLWLDQ�

WHUGDKXOX� WHUGDSDW� SHUEHGDDQ� SHQGDSDW� PHQJHQDL� KDVLO� GDUL� SHQHOLWLDQ GDQ

SHULRGH� GDWD� SHQHOLWLDQ� EHOXP� PHQXQMXNNDQ� GDWD� WHUEDUX�� .DUHQD� WLGDN

NRQVLVWHQQ\D KDVLO� GDQ� WLGDN� XSGDWH�Q\D GDWD WHUVHEXW� PDND� SHQHOLWLDQ� LQL

PHQJXML�NHPEDOL�IDNWRU�IDNWRU�\DQJ�EHUSHQJDUXK�WHUKDGDS�PDQDMHPHQ�ODED��

�� 3HUXVDKDDQ� PDQXIDNWXU� \DQJ� PHQHUELWNDQ ODSRUDQ� NHXDQJDQ� WDKXQDQ� \DQJ�

GLVDMLNDQ�GDODP�VDWXDQ UXSLDK VHODPD�SHULRGH�SHQHOLWLDQ�EHUODQJVXQJ� 3HQHOLWLDQ�

LQL�PHQJJXQDNDQ�ODSRUDQ�NHXDQJDQ�WDKXQDQ�\DQJ�GLVDMLNDQ�GDODP�VDWXDQ�UXSLDK�

NDUHQD�DJDU�WLGDN�WHUMDGL�HUURU��

�� 3LKDN� %(,� \DQJ� VXGDK� PHPDVXNNDQ� GDWD� ODSRUDQ� NHXDQJDQ� SHUXVDKDDQ�

PDQXIDNWXU�GL�ZHEVLWH %XUVD�(IHN� ,QGRQHVLD� �ZZZ�LG[�FR�LG� GDQ�GL�ZHEVLWH

PDVLQJ�PDVLQJ�SHUXVDKDDQ�VHODPD�WDKXQ�����������
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���� 6XPEHU�'DWD�GDQ�7HNQLN�3HQJXPSXODQ�'DWD

-HQLV�GDWD�\DQJ�GLJXQDNDQ�GDODP�SHQHOLWLDQ�LQL�DGDODK�GDWD�VHNXQGHU��'DWD�

VHNXQGHU� EHUXSD� ODSRUDQ� NHXDQJDQ� WDKXQDQ� \DQJ� WHODK� GLSXEOLNDVLNDQ� GDQ� WHODK�

GLDXGLW�SDGD�SHUXVDKDDQ�PDQXIDNWXU�\DQJ�WHODK�WHUGDIWDU�GL�%XUVD�(IHN�,QGRQHVLD�

�%(,� GDQ�GL�ZHEVLWHPDVLQJ�PDVLQJ�SHUXVDKDDQ��0HWRGH�SHQJXPSXODQ�GDWD�DGDODK�

PHWRGH� GRNXPHQWDVL� \DLWX SHQJXPSXODQ� GDWD� GLSHUROHK� GDUL� GRNXPHQ� \DQJ� DGD�

DWDX�FDWDWDQ�\DQJ�WHUVLPSDQ��6XPEHU�GDWD�VHNXQGHU�GLSHUROHK�GDUL�VLWXV UHVPL�%XUVD�

(IHN�,QGRQHVLD��ZZZ�LG[�FR�LG��GDQ�ZHEVLWH PDVLQJ�PDVLQJ�SHUXVDKDDQ�

���� 'HILQLVL�GDQ�3HQJXNXUDQ�9DULDEHO�3HQHOLWLDQ

9DULDEHO� SHQHOLWLDQ� GLNHORPSRNNDQ� PHQMDGL� GXD�� \DLWX YDULDEHO� EHEDV�

�LQGHSHQGHQW�� GDQ� YDULDEHO� WHULNDW� �GHSHQGHQW��� 9DULDEHO� EHEDV� DGDODK� VXDWX�

YDULDEHO� \DQJ� EHUIXQJVL�PHPSHQJDUXKL� YDULDEHO� ODLQQ\D��9DULDEHO� WHULNDW� DGDODK�

YDULDEHO�\DQJ�GLNHQDL�SHQJDUXK�ROHK�YDULDEHO� ODLQ��'DODP�SHQHOLWLDQ�LQL��YDULDEHO�

GHSHQGHQ� DGDODK� PDQDMHPHQ� ODED� VHGDQJNDQ� YDULDEHO� LQGHSHQGHQ� DGDODK�

SURILWDELOLWDV��XNXUDQ�SHUXVDKDDQ��OHYHUDJH��GDQ SHUHQFDQDDQ�SDMDN�

������ 9DULDEHO�'HSHQGHQ��<�

9DULDEHO� GHSHQGHQ� SHQHOLWLDQ� LQL� \DLWX� 0DQDMHPHQ� ODED� 3HQJXNXUDQ�

PDQDMHPHQ� ODED� GLODNXNDQ� GHQJDQ� PHQJJXQDNDQ� SURNVL� 'LVFUHWLRQDU\� $FUXDO

�'$��GDQ�GLKLWXQJ�GHQJDQ�7KH�0RGLILHG�-RQHV�0RGHO��'LVFUHWLRQDU\�$FUXDO DGDODK�

NRPSRQHQ�DNUXDO�\DQJ� WHUGDSDW�GDODP�NHELMDNDQ�PDQDMHU�� DUWLQ\D�PDQDMHU�GDSDW�

PHPEHULNDQ� LQWHUYHQVL� GDODP� ODSRUDQ� NHXDQJDQ�� 'LVFUHWLRQDU\� DFFUXDOV� \DQJ�

GLKLWXQJ� GHQJDQ� FDUD�PHQ\HOLVLKNDQ� WRWDO� DFFUXDOV �7$&�� GDQ� QRQGLVFUHWLRQDU\

DFFUXDOV� �1'$&��� $ODVDQ� SHPLOLKDQ�PRGHO� -RQHV� \DQJ� GLPRGLILNDVL� LQL� NDUHQD�



��

PRGHO�LQL�GLDQJJDS�VHEDJDL�PRGHO�\DQJ�SDOLQJ�EDLN�GDODP�PHQGHWHNVL�PDQDMHPHQ�

ODED� GLEDQGLQJNDQ� GHQJDQ�PRGHO� ODLQ� VHUWD� PHPEHULNDQ� KDVLO� \DQJ� SDOLQJ� NXDW�

�3DWULFLD���5LFKDUG��	�$P\������� 6HODLQ�LWX�WHODK�EDQ\DN�SHQHOLWLDQ�WHUNDLW�GHQJDQ�

PDQDMHPHQ� ODED�PHQJJXQDNDQ�PRGHO�PRGLILNDVL�-RQHV�� /DQJNDK�SHUWDPD�GDODP�

PHQJKLWXQJ�PDQDMHPHQ�ODED�\DLWX�GHQJDQ�PHQJKLWXQJ�QLODL�7$&��\DLWX�

7$&LW� �1,LW�± &)2LW

.HWHUDQJDQ �

7$&LW ��7RWDO�DNUXDO�SHUXVDKDDQ�L�SDGD�WDKXQ�NH�W

1,LW ��/DED�EHUVLK�VHWHODK�SDMDN�SHUXVDKDDQ�L�SDGD�WDKXQ�NH�W

&)2LW ��$UXV�NDV�RSHUDVL�SHUXVDKDDQ�L�SDGD�WDKXQ�NH�W

6HODQMXWQ\D�� PHQJKLWXQJ� HVWLPDVL� GLVFUHWLRQDU\ DFFUXDO GHQJDQ�

PHQJJXQDNDQ� PRGHO� �-RQHV�� ������� \DQJ� GLHVWLPDVL� GHQJDQ� SHUVDPDDQ� UHJUHVL�

VHEDJDL�EHULNXW�

7$&LW�7$LW��� �ȕ����7$LW������ȕ��¨5(9LW�7$LW������ȕ��33(LW�7$LW���

.HWHUDQJDQ �

7$&LW ��7RWDO�DNUXDO�SHUXVDKDDQ�L�SDGD�WDKXQ�W�

7$LW�� ��7RWDO�DVHW�SHUXVDKDDQ�L�SDGD�DNKLU�WDKXQ�W��

¨5(9LW ��3HUXEDKDQ�WRWDO�SHQGDSDWDQ�SHUXVDKDDQ�L�SDGD�WDKXQ�W

33(LW ��3URSHUW\��3ODQW��GDQ (TXLSPHQW�SHUXVDKDDQ�L�SDGD�WDKXQ�W

6HWHODK� PHQGDSDWNDQ� NRHILVLHQ� UHJUHVL�� ODQJNDK� VHODQMXWQ\D� DGDODK�

PHQJKLWXQJ QRQGLVFUHWLRQDU\ DFFUXDOV �1'$� GHQJDQ�PHPDVXNNDQ QLODL�NRHILVLHQ�

ȕ���ȕ���GDQ�ȕ��\DQJ�GLSHUROHK�GDUL�UHJUHVL��GHQJDQ�UXPXV�VHEDJDL�EHULNXW�
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1'$&LW  �ȕ����7$LW������ȕ�^�¨5(9LW�¨5(&LW����7$LW��`���

ȕ��33(LW�7$LW����� ܭ

.HWHUDQJDQ �

1'$&LW � 1RQGLVFUHWLRQDU\�DFFUDOV�SHUXVDKDDQ�L�SDGD�WDKXQ�W

¨5(&LW ��3HUXEDKDQ�WRWDO�SLXWDQJ�SHUXVDKDDQ�L�SDGD�WDKXQ�W

ܭ ��HUURU

6HODQMXWQ\D� VHWHODK� PHQGDSDWNDQ� QLODL� QRQGLVFUHWLRQDU\� DFFUXDOV��

VHODQMXWQ\D� DGDODK� PHQJKLWXQJ� GLVFUHWLRQDU\� DFFUXDOV GHQJDQ� PHQJJXQDNDQ�

SHUVDPDDQ�

'$&� ��7$&�7$LW����± 1'$&

.HWHUDQJDQ �

'$&� ���'LVFUHWLRQDU\�DFFUXDOV

7$&LW ��7RWDO�DNUXDO�SHUXVDKDDQ�L�SDGD�WDKXQ�W�

7$LW�� ��7RWDO�DVHW�SHUXVDKDDQ�L�SDGD�DNKLU�WDKXQ�W��

1'$&LW ��1RQGLVFUHWLRQDU\�DFFUDOV�SHUXVDKDDQ�L�SDGD�WDKXQ�W

������ 9DULDEHO�,QGHSHQGHQ��;�

9DULDEHO� LQGHSHQGHQ� �YDULDEHO� EHEDV�� PHUXSDNDQ� YDULDEHO� \DQJ�

PHPSHQJDUXKL� DWDX�PHQMDGL� VHEDE�SHUXEDKDQ�DWDX� WLPEXOQ\D�YDULDEHO�GHSHQGHQ�

�YDULDEHO� WHULNDW���9DULDEHO� LQGHSHQGHQ�GDODP�SHQHOLWLDQ� LQL� DGDODK�SURILWDELOLWDV�

XNXUDQ�SHUXVDKDDQ� OHYHUDJH GDQ�SHUHQFDQDDQ�SDMDN��%HULNXW�LQL�SHQMHODVDQ�PDVLQJ�

PDVLQJ�YDULDEHO�SHQHOLWLDQ�
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�� 3URILWDELOLWDV

3URILWDELOLWDV� PHUXSDNDQ� JDPEDUDQ� PHQJHQDL� NHPDPSXDQ� SHUXVDKDDQ�

XQWXN�PHQJKDVLONDQ�ODED�VXDWX�SHUXVDKDDQ��0HQXUXW�6DUWRQR���������WHUGDSDW�OLPD�

MHQLV� UDVLR� SURILWDELOLWDV�� \DLWX��*URVV� 3URILW�0DUJLQ �*30�� 1HW� 3URILW�0DUJLQ�

�130���3URILW�0DUJLQ� 5HWXUQ�RQ�,QYHVWPHQW��52,��DWDX�5HWXUQ�RQ�$VVHWV �52$���

GDQ�5HWXUQ�RQ�(TXLW\ �52(���3HPLOLKDQ�52$ GLGDVDUL�DWDV�WXMXDQ�SHQHOLWLDQ�\DQJ�

LQJLQ� PHOLKDW� SHULODNX� PDQDMHPHQ� SHUXVDKDDQ� GLKXEXQJNDQ� GHQJDQ� SUDNWLN�

PDQDMHPHQ� ODED�� 6HKLQJJD� PXGDK� EDJL� LQYHVWRU� XQWXN� PHQLODL� VHMDXK� PDQD�

NHPDPSXDQ� PDQDMHPHQ� GDODP� PHQJKDVLONDQ� ODED� SHUXVDKDDQ� EHUGDVDUNDQ�

SHQJJXQDDQ� DVHW� \DQJ� GLPLOLNL�� 52$� GLJXQDNDQ� XQWXN�PHOLKDW� WLQJNDW� HILVLHQVL�

RSHUDVL� SHUXVDKDDQ� VHFDUD� NHVHOXUXKDQ�� 6HPDNLQ� WLQJJL� UDVLR� LQL� EHUDUWL� NLQHUMD�

SHUXVDKDDQ�VHPDNLQ�EDLN �$PHUWKD����������5XPXV�PHQJJXQDNDQ�UDVLR�52$�\DLWX�

52$� �/DED�EHUVLK�VHWHODK�SDMDN���7RWDO�$VHW

�� 8NXUDQ�3HUXVDKDDQ�

8NXUDQ�SHUXVDKDDQ�PHUXSDNDQ�JDPEDUDQ�EHVDU�NHFLOQ\D�VXDWX�SHUXVDKDDQ�

\DQJ� GLWHQWXNDQ� GHQJDQ� EDWDV�EDWDV� WHUWHQWX� \DQJ� VXGDK� GLWHQWXNDQ� �=HSWLDQ�	�

5RKPDQ���������%DWDVDQ�WHUVHEXW�EHUXSD�WRWDO�DNWLYD��SHQMXDODQ�GDQ�NDSDVLWDV�SDVDU��

3DGD�SHQHOLWLDQ�LQL�GDODP�PHQJKLWXQJ�XNXUDQ�SHUXVDKDDQ�PHQJJXQDNDQ�SURNVL�ORJ�

WRWDO� DVHW�� 7RWDO� DVHW� GLJXQDNDQ� VHEDJDL� SURNVL� XNXUDQ� SHUXVDKDDQ� GHQJDQ�

SHUWLPEDQJDQ�WRWDO�DVHW�SHUXVDKDDQ�UHODWLI�OHELK�VWDELO�GLEDQGLQJNDQ�GHQJDQ�MXPODK�

SHQMXDODQ�GDQ�QLODL�NDSLWDOLVDVL�SDVDU��*XQD�	�+HUDZDW\���������8QWXN�PHQJKLWXQJ�

XNXUDQ�SHUXVDKDDQ�GDSDW�PHQJJXQDNDQ�UXPXV�EHULNXW�

/RJ��7RWDO�$VHW�
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�� /HYHUDJH

/HYHUDJH� PHUXSDNDQ� UDVLR� \DQJ� PHQJXNXU� VHEHUDSD� MDXK� SHUXVDKDDQ�

PHQJJXQDNDQ�XWDQJ�XQWXN�PHPELD\DL�RSHUDVLRQDO�SHUXVDKDDQ��0HQXUXW��+DUDKDS��

����� UDVLR�PHQJJDPEDUNDQ� KXEXQJDQ�DQWDUD� XWDQJ� SHUXVDKDDQ� WHUKDGDS�PRGDO�

PDXSXQ�DVHW��'DODP�SHQHOLWLDQ�LQL�XQWXN�PHQJXNXU�OHYHUDJH�GLJXQDNDQ�SURNVL�'HEW�

WR�7RWDO�$VVHW�5DWLR��'$5���

5DVLR�+XWDQJ� �7RWDO�+XWDQJ���7RWDO�$VHW

�� 3HUHQFDQDDQ 3DMDN

9DULDEHO�SHUHQFDQDDQ�SDMDN�GLXNXU�PHQJJXQDNDQ�UXPXV�WD[�UHWHQWLRQ�UDWH

�WLQJNDW�UHWHQVL�SDMDN��\DQJ�PHQJDQDOLVLV�VXDWX�XNXUDQ�GDUL�HIHNWLYLWDV PDQDMHPHQ�

SDMDN�SDGD�ODSRUDQ�NHXDQJDQ�SHUXVDKDDQ� WDKXQ�EHUMDODQ� �6XEUDPDQ\DP�	�:LOG��

������ 8NXUDQ�HIHNWLYLWDV PDQDMHPHQ�SDMDN�\DQJ�GLPDNVXG�GDODP�SHQHOLWLDQ� LQL�

DGDODK�XNXUDQ�HIHNWLYLWDV SHUHQFDQDDQ�SDMDN��5XPXV�WD[�UHWHQWLRQ�UDWH DGDODK�

755� �1,���(%,7

.HWHUDQJDQ �

755 ��7D[�5HWHQWLRQ�5DWH �WLQJNDW�UHWHQVL�SDMDN� SHUXVDKDDQ�

1, ��1HW�,QFRPH �ODED�EHUVLK� SHUXVDKDDQ�

(%,7 ��(DUQLQJ�%HIRUH�7D[ �/DED�VHEHOXP�SDMDN� SHUXVDKDDQ

���� 0HWRGH�$QDOLVLV�'DWD

3HQHOLWLDQ� LQL� EHUWXMXDQ� XQWXN� PHQJXML� DSDNDK SURILWDELOLWDV� XNXUDQ�

SHUXVDKDDQ�� OHYHUDJH GDQ� SHUHQFDQDDQ� SDMDN EHUSHQJDUXK� WHUKDGDS� PDQDMHPHQ�

ODED�� %HUGDVDUNDQ� SHUPDVDODKDQ� \DQJ� WHODK� GLUXPXVNDQ�� WXMXDQ� SHQHOLWLDQ� VHUWD�



��

PHPSHUKDWLNDQ� VLIDW�VLIDW� GDWD� \DQJ� GLNXPSXONDQ�� PDND� DQDOLVLV� GDWD� GDODP�

SHQHOLWLDQ�LQL�GLMDEDUNDQ�VHEDJDL�EHULNXW�

������ $QDOLVD�6WDWLVWLN�'HVNULSWLI

6WDWLVWLN� GHVNULSWLI� DGDODK� VWDWLVWLN� \DQJ� PHPEHULNDQ� JDPEDUDQ� DWDX�

GHVNULSVL� VXDWX� GDWD� \DQJ� GLOLKDW� GDUL� UDWD�UDWD�� VWDQGDU� GHYLDVL��PDNVLPXP�� GDQ�

PLQLPXP��6WDWLVWLN�GHVNULSWLI�PHQGHVNULSVLNDQ�GDWD�PHQMDGL�VHEXDK�LQIRUPDVL�\DQJ�

OHELK� MHODV� GDQ PXGDK� GLSDKDPL�� 6WDWLVWLN� GHVNULSWLI� GLJXQDNDQ� XQWXN�

PHQJJDPEDUNDQ� VWDWLVWLN� GHVNULSWLI� EHUKXEXQJDQ� GHQJDQ� SHQJXPSXODQ� GDQ�

SHQLQJNDWDQ�GDWD��VHUWD�SHQ\DMLDQ�KDVLO�SHQLQJNDWDQ�WHUVHEXW��*KR]DOL��������

������ 8ML�$VXPVL�.ODVLN

6HEHOXP� PHODNXNDQ� DQDOLVLV� UHJUHVL� EHUJDQGD�� WHUOHELK� GDKXOX� NLWD�

PHODNXNDQ�XML�DVXPVL�NODVLN��8ML�DVXPVL�NODVLN�DGDODK�XML�\DQJ�GLJXQDNDQ�XQWXN�

PHQJHWDKXL� DSDNDK� KDVLO� GDUL� UHJUHVL� EHUJDQGD� QRUPDO� GDQ� EHEDV� GDUL�

SHQ\LPSDQJDQ�DVXPVL�NODVLN�\DQJ�WHUGLUL�GDUL�XML�QRUPDOLWDV��XML�PXOWLNROLQLHULWDV��

XML�KHWHURVNHGDVWLVLWDV�GDQ�XML�DXWRNRUHODVL�

�������� 8ML�1RUPDOLWDV

8ML�QRUPDOLWDV�EHUWXMXDQ�XQWXN�PHPEXNWLNDQ�DSDNDK�GDODP�PRGHO�UHJUHVL�

WHUVHEXW�PHPLOLNL�GLVWULEXVL�QRUPDO�DWDX�WLGDN��0RGHO�UHJUHVL�\DQJ�EDLN�DGDODK�\DQJ�

PHPLOLNL�GLVWULEXVL�GDWD�QRUPDO�DWDX�PHQGHNDWL�QRUPDO��'DODP�SHQHOLWLDQ�LQL��XML�

QRUPDOLWDV� \DQJ� GLJXQDNDQ� DGDODK� XML� VWDWLVWLF�.ROPRJRURY�6PLUQRY� WHVW GHQJDQ�

WLQJNDW�VLJQLILNDQVL������DWDX�Į� ���
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�������� 8ML�0XOWLNROLQHULHULWDV

8ML� PXOWLNROLQLHULWDV� GLJXQDNDQ� XQWXN� PHQJHWDKXL� DGD� WLGDNQ\D� NRUHODVL�

DQWDU�YDULDEHO�LQGHSHQGHQW GHQJDQ�VHEXDK�PRGHO�UHJUHVL�EHUJDQGD� 0RGHO�UHJUHVL�

\DQJ�EDLN�VHKDUXVQ\D�WLGDN�WHUGDSDW�NRUHODVL�DQWDU�YDULDEHO�LQGHSHQGHQW VHFDUD�NXDW�

�������� 8ML�+HWHURVNHGDVWLVLWDV

8ML� KHWHURVNHGDVWLVLWDV� EHUWXMXDQ� XQWXN� PHQJXML� DSDNDK� GDODP� PRGHO�

UHJUHVL�WHUMDGL�NHWLGDNVDPDDQ�YDULDQV�GDUL�UHVLGXDO�DWDX�SHQJDPDWDQ�NH�SHQJDPDWDQ�

\DQJ�ODLQ��0RGHO�UHJUHVL�\DQJ�EDLN�DGDODK�NHWLND�WLGDN�WHUMDGL�KHWHURVNHGDVWLVLWDV��

������ 8ML�0RGHO

������� 8ML�6LJQLILNDQVL�,QGLYLGX��8ML�6WDWLVWLN�W�

8ML�VWDWLVWLN�W�EHUWXMXDQ�XQWXN�PHOLKDW�VHEHUDSD�MDXK�SHQJDUXK�VDWX�YDULDEHO�

SHQMHODV DWDX�LQGHSHQGHQ�VHFDUD�LQGLYLGXDO�DWDX�SDUVLDO�GDODP�PHQHUDQJNDQ�YDULDVL�

YDULDEHO�GHSHQGHQQ\D��*KR]DOL� ������

+LSRWHVLV� QRO� �+��� \DQJ� KHQGDN� GLXML� DGDODK� VXDWX� SDUDPHWHU� ���� VDPD�

GHQJDQ�QRO��DWDX�

$UWLQ\D�DSDNDK�VXDWX�YDULDEHO�LQGHSHQGHQ�EXNDQ�PHUXSDNDQ�SHQMHODV�\DQJ�

VLJQLILNDQ�WHUKDGDS�YDULDEHO�GHSHQGHQ�

+LSRWHVLV�DOWHUQDWLI� �+D��SDUDPHWHU�VXDWX�YDULDEHO� WLGDN�VDPD�GHQJDQ�QRO��

DWDX�

$UWLQ\D�� YDULDEHO� WHUVHEXW� PHUXSDNDQ� SHQMHODV� \DQJ� VLJQLILNDQ� WHUKDGDS�

YDULDEHO�GHSHQGHQ�

+����� ���

+D�������
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.ULWHULD�SHQJXMLDQ�

�� 0HQHQWXNDQ�WLQJNDW�VLJQLILNDQVL��Į�

7LQJNDW�VLJQLILNDQVL��VLJQLILFDQW�OHYHO��\DQJ�GLJXQDNDQ�VHEHVDU���

�� .ULWHULD�SHQJDPELODQ�NHSXWXVDQ

+D GLWHULPD�GDQ�+� GLWRODN�MLND��S�YDOXH�� ��

������� 8ML�.RHILVLHQ�'HWHUPLQDVL��8ML�5��

8ML�NRHILVLHQ�GHWHUPLQDVL��5���EHUWXMXDQ�XQWXN�PHQJXNXU�VHEHUDSD�MDXK�GDQ�

VHEHUDSD� EHVDU� NHPDPSXDQ� PRGHO� YDULDEHO� LQGHSHQGHQ� GDODP� PHQHUDQJNDQ�

YDULDEHO�GHSHQGHQ��1LODL�NRHILVLHQ�GHWHUPLQDVL�\DLWX�DQWDUD�QRO�GDQ�VDWX� �*KR]DOL��

������� -LND� QLODL� PHQGHNDWL� QLODL� VDWX� EHUDUWL� YDULDEHO�YDULDEHO� LQGHSHQGHQ�

PHPEHULNDQ�KDPSLU�VHPXD�LQIRUPDVL�\DQJ�GLEXWXKNDQ�XQWXN�PHPSUHGLNVL�YDULDVL�

YDULDEHO�GHSHQGHQ�DWDX�GHQJDQ�NDWD�ODLQ�MLND�QLODL�5� VHPDNLQ�PHQGHNDWL�DQJND�VDWX�

PDND� VHPDNLQ� EHVDU� SURSRUVL� GDUL� WRWDO� YDULDVL� YDULDEHO� GHSHQGHQ� \DQJ� GDSDW�

GLMHODVNDQ ROHK� YDULDEHO� LQGHSHQGHQQ\D�� 6HEDOLNQ\D� MLND� QLODL� PDNLQ� PHQMDXKL�

DQJND� VDWX� DUWLQ\D� YDULDEHO�YDULDEHO� LQGHSHQGHQ� WLGDN� ELVD� PHPEHULNDQ� VHPXD�

LQIRUPDVL�\DQJ�GLEXWXKNDQ�XQWXN�PHPSUHGLNVL�YDULDVL�YDULDEHO�GHSHQGHQ�

������� 8ML�)

8ML�)�GLNHQDO�GHQJDQ�XML�VHUHQWDN�DWDX�8ML�0RGHO� 8ML�$QRYD��\DLWX�XML�XQWXN�

PHOLKDW� EDJDLPDQD� SHQJDUXK� VHPXD� YDULDEHO� EHEDVQ\D� VHFDUD� EHUVDPD�VDPD�

WHUKDGDS�YDULDEHO� WHULNDWQ\D��8ML�)� MXJD�GLJXQDNDQ�XQWXN�PHQJXML�DSDNDK�PRGHO�

UHJUHVL�\DQJ�GLEXDW� VLJQLILNDQ�DWDX� WLGDN VLJQLILNDQ�� -LND�PRGHO� VLJQLILNDQ�PDND�

PRGHO�ELVD�GLJXQDNDQ�XQWXN�SUHGLNVL�SHUDPDODQ��VHEDOLNQ\D� MLND� WLGDN�VLJQLILNDQ�

PDND�PRGHO� UHJUHVL� WLGDN� ELVD� GLJXQDNDQ� XQWXN� SHUDPDODQ� 6HPDNLQ� NHFLO� QLODL�



��

VLJQLILNDQ�PHQXQMXNNDQ�EDKZD�NXDOLWDV�PRGHO�GDODP�SHQHOLWLDQ�LQL�VHPDNLQ�EDLN�

NDUHQD�VHPDNLQ�NHFLO�NHVDODKDQ�WHUKDGDS�PRGHO�WHUVHEXW��+DGL��������


