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$� 7XMXDQ�3HQHOLWLDQ

%HUGDVDUNDQ�UXPXVDQ�PDVDODK�\DQJ�WHODK�GLMHODVNDQ�SDGD�EDE����SHQHOLWLDQ�

LQL� PHQJHQDL� SHQJDUXK� FRUSRUDWH� JRYHUQDQFH GDQ� XNXUDQ� SHUXVDKDDQ WHUKDGDS�

LQWHJULWDV ODSRUDQ�NHXDQJDQ�LQL�PHPLOLNL�WXMXDQ�VHEDJDL�EHULNXW�

�� 0HQJHWDKXL� SHQJDUXK� FRUSRUDWH� JRYHUQDQFH WHUKDGDS� LQWHJULWDV ODSRUDQ�

NHXDQJDQ

�� 0HQJHWDKXL�SHQJDUXK�XNXUDQ�SHUXVDKDDQ WHUKDGDS�LQWHJULWDV ODSRUDQ�NHXDQJDQ

�� 0HQJHWDKXL�SHQJDUXK�FRUSRUDWH�JRYHUQDQFH GDQ�XNXUDQ�SHUXVDKDDQ WHUKDGDS�

LQWHJULWDV ODSRUDQ�NHXDQJDQ

%� 2EMHN�GDQ�5XDQJ�/LQJNXS�3HQHOLWLDQ

2EMHN�SHQHOLWLDQ�PHUXSDNDQ�VDVDUDQ�LOPLDK�XQWXN�PHQGDSDWNDQ�GDWD�GHQJDQ�

WXMXDQ�GDQ�JXQD�WHUWHQWX�WHQWDQJ�VXDWX�KDO�REMHNWLI��YDOLG�GDQ�UHOLDEOH�WHQWDQJ�VXDWX�

KDO� DWDX� YDULDQW� WHUWHQWX� 2EMHN� GDUL� SHQHOLWLDQ� LQL� DGDODK� ,QWHJULWDV� /DSRUDQ�

.HXDQJDQ�SDGD�3HUXVDKDDQ�WHUGDIWDU�GL�%XUVD�(IHN�,QGRQHVLD��%(,��\DQJ�PHQJLNXWL�

SURJUDP�&RUSRUDWH�*RYHUQDQFH�3HUFHSWLRQ�,QGH[ �&*3,��

6HGDQJNDQ� UXDQJ� OLQJNXS� SHQHOLWLDQ� EHUWXMXDQ� PHPEDWDVL� PDWHUL�

SHPEDKDVDQ�\DQJ�EHUNDLWDQ�GHQJDQ�NDMLDQ�SHQHOLWLDQ�GDQ�PHPEHULNDQ�SHQMHODVDQ�

PHQJHQDL�EDWDVDQ�ZLOD\DK�SHQHOLWLDQ�\DQJ�GLNDML�VHVXDL�GHQJDQ�WXMXDQ�SHQHOLWLDQ��

'DODP� SHQHOLWLDQ� LQL� \DQJ�PHQMDGL� UXDQJ� OLQJNXS� SHQHOLWLDQ� DGDODK� 3HUXVDKDDQ�

\DQJ�PHQJLNXWL�&RUSRUDWH�*RYHUQDQFH�3HUFHSWLRQ�,QGH[ �&*3,��\DQJ�WHUGDIWDU�GDQ�
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WHODK� PHQ\HUDKNDQ� ODSRUDQ� NHXDQJDQ� WDKXQDQ� GL� %XUVD� (IHN� ,QGRQHVLD� VHODPD�

NXUXQ�ZDNWX������VDPSDL�GHQJDQ������

&� 0HWRGH�3HQHOLWLDQ

�� 3HQGHNDWDQ�7HNQLN�\DQJ�'LJXQDNDQ�GDODP�3HQHOLWLDQ

0HWRGH� \DQJ� GLJXQDNDQ� GDODP� SHQHOLWLDQ� DGDODK� PHRGH� SHQHOLWLDQ�

NXDQWLWDWLI��0HWRGH� NDXQWLWDWLI�PHUXSDNDQ� SHQHOLWLDQ� EHUXSD� DQJND�DQJND� GDQ�

DQDOLVLV� PHQJJXQDNDQ� VWDWLVWLN� �6XJL\RQR�������� 'DWD� \DQJ� GLDPELO� GDODP�

SHQHOLWLDQ� LQL� PHQJJXQDNDQ� GDWD� VHNXQGHU� GHQJDQ� VXPEHU� GDWD� ODSRUDQ�

NHXDQJDQ� WDKXQDQ� 3HUXVDKDDQ� WHUGDIWDU� GL� %XUVD� (IHN� ,QGRQHVLD� �%(,�� \DQJ�

PHQJLNXWL�SURJUDP�&RUSRUDWH�*RYHUQDQFH�3HUFHSWLRQ�,QGH[ �&*3,��

�� 9DULDEHO�3HQHOLWLDQ

3HQHOLWLDQ�LQL�PHPLOLNL�GXD�PDFDP�YDULDEHO��\DLWX�YDULDEHO�LQGHSHQGHQ�GDQ�

YDULDEHO� GHSHQGHQ�� 9DULDEHO� LQGHSHQGHQ� EHUMXPODK� GXD YDULDEHO�� \DLWX�

&RUSRUDWH� *RYHUQDQFH �;���� 8NXUDQ� 3HUXVDKDDQ� �;��� VHGDQJNDQ� YDULDEHO�

GHSHQGHQ�DGDODK�,QWHJULWDV�/DSRUDQ�.HXDQJDQ �<��

�� 'HVDLQ�3HQHOLWLDQ

%HUGDVDUNDQ�KLSRWHVLV�\DQJ�WHODK GLUXPXVNDQ��GLVLPSXONDQ�EDKZD�WHUGDSDW�

KXEXQJDQ�&RUSRUDWH�*RYHUQDQFH GDQ�8NXUDQ�3HUXVDKDDQ WHUKDGDS� ,QWHJULWDV�

/DSRUDQ�.HXDQJDQ��8QWXN�PHQJHWDKXL�SHQJDUXK�DQWDUD�YDULDEHO�;���;���GDQ�<��

PDND�SHQHOLWL�PHQJJDPEDUNDQ�NRQVWHODVL�SHQJDUXK�DQWDU�YDULDEHO�PHODOXL�VNHPD�

EHULNXW�
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*DPEDU�,,,�� .RQVWHODVL 3HQHOLWLDQ

.HWHUDQJDQ�

;� ��9DULDEHO�&RUSRUDWH�*RYHUQDQFH

;� ��9DULDEHO�8NXUDQ�3HUXVDKDDQ

< ��9DULDEHO�,QWHJULWDV�/DSRUDQ�.HXDQJDQ

��$UDK�+XEXQJDQ

'� 3RSXODVL�GDQ�6DPSHO

�� 3RSXODVL

3RSXODVL�PHUXSDNDQ�ZLOD\DK�JHQHUDOLVDVL� \DQJ� WHUGLUL� DWDV��RE\HN�VXE\HN�

\DQJ� PHPSXQ\DL� NXDOLWDV� GDQ� NDUDNWHULVWLN� WHUWHQWX� \DQJ� GLWHWDSNDQ� SHQHOLWL�

XQWXN� GLSHODMDUL� GDQ� NHPXGLDQ� GLWDULN� NHVLPSXODQQ\D�� 3RSXODVL� EXNDQ� KDQ\D�

RUDQJ� WHWDSL� RE\HN�GDQ� EHQGD�EHQGD DODP� \DQJ� ODLQQ\D��3RSXODVL� MXJD�EXNDQ�

VHNHGDU�MXPODK�\DQJ�DGD�RE\HN�VXE\HN�\DQJ�GLSHODMDUL��WHWDSL�PHOLSXWL�VHOXUXK�

NDUDNWHULVWLN�VLIDW�\DQJ�GLPLOLNL�ROHK�VXE\HN�DWDX�RE\HN�LWX �6XJL\RQR�������

'DUL� SHQJHUWLDQ� WHUVHEXW� GDSDW� GLVLPSXONDQ� EDKZD� SRSXODVL� DGDODK�

NHVHOXUXKDQ�GDUL�VXE\HN�RE\HN�\DQJ�DNDQ�GLWHOLWL��'DODP�SHQHOLWLDQ�LQL�SRSXODVL�

\DQJ� DNDQ� GLSLOLK� XQWXN� GLWHOLWL� DGDODK� SHUXVDKDDQ� \DQJ� WHUGDIWDU� SDGD�%XUVD�

(IHN�,QGRQHVLD��%(,���6HGDQJNDQ�SRSXODVL�WHUMDQJNDX�GDUL�SHQHOLWLDQ�LQL�DGDODK�

;�

;�

<
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SHUXVDKDDDQ�\DQJ�WHUGDIWDU�SDGD�%XUVD�(IHN�,QGRQHVLD�\DQJ�PHQJLNXWL�SURJUDP�

&RUSRUDWH�*RYHUQDQFH�3HUFHSWLRQ�,QGH[ �&*3,��WDKXQ�����������

�� 6DPSHO

6DPSHO�PHUXSDNDQ�EDJLDQ�GDUL MXPODK�GDQ�NDUDNWHULVWLN�\DQJ�GLPLOLNL�ROHK�

SRSXODVL� WHUVHEXW� �6XJL\RQR�������� 7HNQLN� \DQJ� GLJXQDNDQ� SHQHOLWL� GDODP�

SHQJDPELODQ�VDPSHO�DGDODK SXUSRVLYH�VDPSOLQJ��\DLWX�SHPLOLKDQ�VDPSHO�VHFDUD�

WLGDN� DFDN� \DQJ� LQIRUPDVLQ\D� GLSHUROHK� PHQJJXQNDQ� SHUWLPEDQJDQ� WHUWHQWX�

XPXPQ\D� GLVHVXDLNDQ� GHQJDQ� WXMXDQ� SHQHOLWLDQ� �,QGULDQWRUR� GDQ� 6XSRPR��

������� 'HQJDQ� PHWRGH� WHUVHEXW� VDPSHO� GLSLOLK� DWDV� GDVDU� NHVHVXDLDQ�

NDUDNWHULVWLN�VDPSHO�GHQJDQ�NULWHULD�SHPLOLKDQ�VDPSHO�\DQJ�GLWHQWXNDQ��6DPSHO�

GLSLOLK�DWDV�GDVDU�NULWHULD�VHEDJDL�EHULNXW�

�� 3HUXVDKDDQ� WHUGDIWDU� GL� %XUVD� (IHN� ,QGRQHVLD� �%(,�� \DQJ� EHUWXUXW�WXUXW�

PHQJLNXWL� SURJUDP� &RUSRUDWH� *RYHUQDQDFH� 3HUFHSWLRQ� ,QGH[ �&*3,��

VHODPD�SHULRGH������������

�� 3HUXVDKDDQ� \DQJ� PHPSXEOLNDVLNDQ� ODSRUDQ� NHXDQJDQ� \DQJ� WHODK� GLDXGLW�

EHUWXUXW�WXUXW�VHODPD�SHULRGH������������

�� 'DODP� ODSRUDQ� WDKXQDQ� GDQ� ODSRUDQ� NHXDQJDQ� \DQJ�GLSXEOLNDVLNDQ� GDODP�

UXSLDK�VHUWD�SHUXVDKDDQ�PHPXDW�LQIRUPDVL \DQJ�GLEXWXKNDQ�SHQHOLWL�GDODP�

PHODNXNDQ�SHQHOLWLDQ�

7DEHO�,,,��

3HUKLWXQJDQ�-XPODK�6DPSHO�3HQHOLWLDQ

.HWHUDQJDQ -XPODK

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

PHQJLNXWL�SURJUDP�&RUSRUDWH *RYHUQDQDFH�3HUFHSWLRQ�,QGH[

�&*3,��VHODPD�SHULRGH����������

��
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3HUXVDKDDQ� \DQJ� WLGDN� PHQJLNXWL� SURJUDP� &RUSRUDWH�

*RYHUQDQFH�3HUFHSWLRQ�,QGH[��&*3,��VHFDUD�EHUWXUXW�WXUXW�GDUL�

WDKXQ����������

���

3HUXVDKDDQ�\DQJ�PHQMDGL�VDPSHO�SHQHOLWLDQ ��

7RWDO�REVHUYDVL�VHODPD�SHULRGH�SHQJDPDWDQ������������ ��

(� 2SHUDVLRQDOLVDVL�9DULDEHO�3HQHOLWLDQ

3HQHOLWLDQ� LQL� PHQJJXQDNDQ� WLJD YDULDEHO� YDULDEHO� WHUVHEXW� GLDQWDUDQ\D�

WHUGDSDW� GXD� YDULDEHO� LQGHSHQGHQ� GDQ� VDWX� YDULDEHO� GHSHQGHQ� .HGXD� YDULDEHO�

LQGHSHQGHQ� WHUVHEXW� \DLWX� &RUSRUDWH� *RYHUQDQFH �YDULDEHO� ;�� GDQ� 8NXUDQ�

3HUXVDKDDQ �YDULDEHO�;����6HPHQWDUD�LWX��\DQJ�PHQMDGL�YDULDEHO�GHSHQGHQ�DGDODK�

,QWHJULWDV� /DSRUDQ� .HXDQJDQ �YDULDEHO� <��� %HULNXW� XUDLDQ� GHILQLVL� GDUL� PDVLQJ�

PDVLQJ� YDULDEHO� \DQJ� GLJXQDNDQ� EHVHUWD GHQJDQ� RSHUDVLRQDO� GDQ� FDUD�

SHQJXNXUDQQ\D�

�� 9DULDEHO�'HSHQGHQ

9DULDEHO� GHSHQGHQ� DWDX� YDULDEHO� WHULNDW� PHUXSDNDQ� YDULDEHO� \DQJ�

GLSHQJDUXKL�DWDX�\DQJ�PHQMDGL�DNLEDW�NDUHQD�DGDQ\D�YDULDEHO�EHEDV��6XJL\RQR��

������ 'DODP�SHQHOLWLDQ�LQL��YDULDEHO�GHSHQGHQ \DQJ�GLJXQDNDQ�DGDODK�,QWHJULWDV�

/DSRUDQ�.HXDQJDQ��%HULNXW�LQL GHILQLVL�GDUL�,QWHJULWDV�/DSRUDQ�.HXDQJDQ EDLN�

VHFDUD�NRQVHSWXDO�PDXSXQ�RSHUDVLRQDO�

D� 'HILQLVL�.RQVHSWXDO

,QWHJULWDV� ODSRUDQ� NHXDQJDQ� DGDODK� VXDWX� LQIRUPDVL� DNXQWDQVL� \DQJ�

GDSDW� GLDQGDONDQ�� GLPDQD� LQIRUPDVL� WHUVHEXW� GLVDMLNDQ� VHFDUD� \DQJ� MXMXU��

WHSDW� GDQ� WLGDN� PHPLKDN� VHKLQJJD� PHPXQJNLQNDQ� SHQJJXQD� LQIRUPDVL�

DNXQWDQVL�EHUJDQWXQJ�SDGD� LQIRUPDVL� WHUVHEXW�� VHUWD�PHPLOLNL�NHPDPSXDQ�
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XQWXN� PHPSHQJDUXKL� SHQJJXQD� ODSRUDQ� NHXDQJDQ� XQWXN� PHPEXDW�

NHSXWXVDQ�

E� 'HILQLVL�2SHUDVLRQDO

,QWHJULWDV� ODSRUDQ� NHXDQJDQ� GDODP� SHQHOLWLDQ� LQL� GLXNXU� GHQJDQ�

PHQJJXQDNDQ� LQGHNV� NRQVHUYDWLVPH�� ,QGHNV� NRQVHUYDWLVPH� GLJXQDNDQ�

GHQJDQ� DODVDQ� NHLGHQWLNDQ� NRQVHUYDWLVPH� \DQJ� PHQ\DMLNDQ� ODSRUDQ�

NHXDQJDQ� \DQJ� XQGHUVWDWH \DQJ� PHPLOLNL� ULVLNR� OHELK� NHFLO� GLEDQGLQJ�

ODSRUDQ�NHXDQJDQ�\DQJ�RYHUVWDWH��3HQJXNXUDQ�LQGHNV�NRQVHUYDWLVPH�GHQJDQ�

0RGHO�%HDYHU�GDQ�5\DQ��0DUNHW�WR�%RRN�5DWLR���\DLWX�

������ �� ���� ����� ሺ���ሻ ൌ
������ ����� �� ������

���� ����� �� ������

.HWHUDQJDQ�

0DUNHW�YDOXH�RI HTXLW\  +DUJD� SDVDU� VDKDP� SHU� OHPEDU�

GLNDOLNDQ�MXPODK�VDKDP�EHUHGDU

%RRN�YDOXH�RI�HTXLW\  1LODL�EXNX�HNXLWDV

�� 9DULDEHO�,QGHSHQGHQ

9DULDEHO� LQGHSHQGHQ� DWDX� YDULDEHO� EHEDV� DGDODK� YDULDEHO� \DQJ�

PHPSHQJDUXKL�DWDX�\DQJ�PHQMDGL�VHEDE�SHUXEDKDQQ\D�DWDX�WLPEXOQ\D�YDULDEHO�

WHULNDW� �6XJL\RQR�� ������ 9DULDEHO� LQGHSHQGHQ� GDODP� SHQHOLWLDQ� LQL� DGDODK�

&RUSRUDWH�*RYHUQDQFH GDQ�8NXUDQ�3HUXVDKDDQ��$GDSXQ�GHILQLVL�GDUL�YDULDEHO�

YDULDEHO�WHUVHEXW�EDLN�VHFDUD�NRQVHSWXDO�PDXSXQ�RSHUDVLRQDO VHEDJDL�EHULNXW�

���� &RUSRUDWH�*RYHUQDQFH

D� 'HILQLVL�.RQVHSWXDO



ϰϮ

&RUSRUDWH� JRYHUQDQFH PHUXSDNDQ� VHSHUDQJNDW� SHUDWXUDQ� \DQJ�

PHQJDWXU� KXEXQJDQ� DQWDUD� SHPHJDQJ�� SHQJXUXV� �SHQJHOROD��

SHUXVDKDDQ��SLKDN�NUHGLWXU��SHPHULQWDK��NDU\DZDQ��VHUWD�SDUD�SHPHJDQJ�

NHSHQWLQJDQ� ODLQQ\D� \DQJ� EHUNDLWDQ� GHQJDQ� KDN�KDN� GDQ� NHZDMLEDQ�

PHUHND� DWDX� GHQJDQ� NDWD� ODLQ VXDWX� VLVWHP� \DQJ� PHQJHQGDOLNDQ�

SHUXVDKDDQ�� 7XMXDQ� FRUSRUDWH� JRYHUQDQFH LDODK� XQWXN� PHQFLSWDNDQ�

QLODL�WDPEDK�EDJL�VHPXD�SLKDN�\DQJ�EHUNHSHQWLQJDQ��VWDNHKROGHUV��

E� 'HILQLVL�2SHUDVLRQDO

'DODP� SHQHOLWLDQ�� FRUSRUDWH� JRYHUQDQDFH GLXNXU� PHQJJXQDNDQ

&RUSRUDWH� *RYHUDQDQFH� 3HUFHSWLRQ� ,QGH[ �&*3,��� 3HQLODLDQ LQL�

GLODNXNDQ�PHODOXL� VHEXDK� ULVHW� \DQJ� GLEXDW� XQWXN�PHQLODL� SHQHUDSDQ�

NRQVHS� FRUSRUDWH� JRYHUQDQDFH \DQJ� DGD� GLVHEXDK� SHUXVDKDDQ��

3HPERERWDQ� SHQLODLDQ�&*3, GLVHVXDLNDQ� GHQJDQ� WHPD� \DQJ� GLDQJNDW�

SDGD� VHWLDS� WDKXQ� SHQ\HOHQJJDUDDQ�� %HULNXW� ERERW� WDKDSDQ� SHQLODLDQ�

&*3,�WDKXQ�����������

�� %RERW� WDKDSDQ�SHQLODLDQ�&*3,� WDKXQ������� \DLWX VHOI� DVVHVVPHQW

�������NHOHQJNDSDQ�GRNXPHQ��������SHQ\XVXQDQ�PDNDODK������

GDQ�REVHUYDVL�NH�SHUXVDKDDQ�������

�� %RERW� WDKDSDQ�SHQLODLDQ�&*3, WDKXQ������� \DLWX VHOI� DVVHVVPHQW

�������NHOHQJNDSDQ�GRNXPHQ��������SHQ\XVXQDQ�PDNDODK������

GDQ�REVHUYDVL�NH�SHUXVDKDDQ�������
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�� %RERW� WDKDSDQ� SHQLODLDQ� &*3,� WDKXQ� ������ \DLWX� JRYHUQDQFH�

VWUXFWXUH ����������JRYHUQDQFH�SURFHVV����������GDQ�JRYHUQDQFH�

RXWFRPH����������

�� %RERW� WDKDSDQ� SHQLODLDQ� &*3,� WDKXQ� ������ \DLWX JRYHUQDQFH�

VWUXFWXUH ���������� JRYHUQDQFH� SURFHVV� ������ GDQ� JRYHUQDQFH�

RXWFRPH����������

+DVLO�SHPHULQJNDWDQ�EHUGDVDUNDQ�ERERW�SHQLOLDQ�WHUVHEXW�GLMDGLNDQ�

VHEDJDL� DFXDQ� XQWXN� PHQHQWXNDQ� SHULQJNDW� SHUXVDKDDQ� GHQJDQ� VNRU�

WHUWLQJJL� VDPSDL� GHQJDQ� VNRU� WHUHQGDK�� 3HPHULQJNDWDQ� WHUVHEXW�

GLJRORQJNDQ�PHQMDGL���NDWHJRUL�\DLWX�GLMHODVNDQ�GDODP�WDEHO�GLEDZDK�

LQL�

7DEHO�,,,��

.DWHJRUL�3HPHULQJNDWDQ�&*3,

6NRU .DWHJRUL

������ 6DQJDW�7HUSHUFD\D

����� 7HUSHUFD\D

����� &XNXS�7HUSHUFD\D

6XPEHU� ,QGRQHVLDQ�,QVWLWXWH�IRU�&RUSRUDWH�*RYHUQDQDFH �,,&*�

���� 8NXUDQ�3HUXVDKDDQ

D� 'HILQLVL�.RQVHSWXDO

8NXUDQ� SHUXVDKDDQ� PHUXSDNDQ� VXDWX� VNDOD� GLPDQD� GDSDW�

GLNODVLILNDVLNDQ�EHVDU�NHFLO� SHUXVDKDDQ�PHQXUXW� EHUEDJDL� FDUD�� DQWDUD�

ODLQ�� WRWDO� DNWLYD�� ORJ� VL]H�� QLODL� SDVDU� VDKDP�� GDQ� ODLQ�ODLQ�� 3DGD�

GDVDUQ\D� XNXUDQ� SHUXVDKDDQ� KDQ\D� WHUEDJL� GDODP� �� NDWHJRUL� \DLWX�

SHUXVDKDDQ� EHVDU�� SHUXVDKDDQ� PHQHQJDK� GDQ� SHUXVDKDDQ� NHFLO��
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3HQHQWXDQ� XNXUDQ� SHUXVDKDDQ� LQL� GLGDVDUNDQ� NHSDGD� WRWDO� DVVHW�

SHUXVDKDDQ�

E� 'HILQLVL�2SHUDVLRQDO

8NXUDQ�SHUXVDKDDQ GDODP�SHQHOLWLDQ�LQL�GLXNXU�GHQJDQ�ORJ�QDWXUDO�

WRWDO� DNWLYD�� EDLN� DNWLYD� ODQFDU� PDXSXQ� WLGDN� ODQFDU� \DQJ� GLPLOLNL�

SHUXVDKDDQ�SDGD�WDKXQ�SHODSRUDQ�

8NXUDQ�3HUXVDKDDQ  �/Q��7RWDO�$VHW�

)� 7HNQLN�$QDOLVD�'DWD

7HNQLV� DQDOLVLV� GDWD� \DQJ GLJXQDNDQ� XQWXN� PHQJXML� KLSRWHVLV� GDODP�

SHQHOLWLDQ�LQL�DGDODK�PHWRGH�DQDOLVLV�UHJUHVL�EHUJDQGD GDWD�SDQHO��NDUHQD�WHUGLUL�GDUL�

GDUL�EHEHUDSD�SHUXVDKDDQ��FURVV�VHFWLRQ��GDODP�EHEHUSD�NXUXQ�ZDNWX��WLPH�VHULHV��

'L�EDZDK�LQL�PHUXSDNDQ�ODQJNDK�ODQJNDK�DQDOLVLV�GDWD�\DQJ�GLODNXNDQ�SHQHOLWL�

�� 6WDWLVWLN�'HVNULSWLI

6WDWLVWLN�GHVNULSWLI�DGDODK�VWDWLVWLN�\DQJ�GLJXQDNDQ�XQWXN�PHQJDQOLVLV�GDWD�

GHQJDQ�FDUD�PHQGHVNULSVLNDQ�DWDX�PHQJJDPEDUNDQ�GDWD�\DQJ�WHODK�WHUNXPSXO�

VHEDJDLPDQD� DGDQ\D� WDQSD� EHUPDNVXG� PHPEXDW� NHVLPSXODQ� \DQJ� EHUODNX�

XPXP� DWDX� JHQHUDOLVDVL� �6XJL\RQR�������� $QDOLVLV� VWDWLVWLN� GHVNULSWLI�

PHUXSXNDQ�PHWRGH�DQDOLVLV�\DQJ�EHUWXMXDQ�PHQGHVNULSVLNDQ�DWDX�PHQMHODVNDQ�

VHVXDWX�KDO�DSD�DGDQ\D��%LDVDQ\D�SDUDPHWHU�DQDOLVLV�GHVNULSWLI�DGDODK�PHDQ��

PHGLDQ��PRGXV��PRGH���IUHNXHQVL��SUHVHQWDVH�SHUVHQWLO��GDQ�VHEDJLQ\D�

�� 8ML�3HPLOLKDQ�0RGHO�\DQJ�'LJXQDNDQ

'DWD�SDQHO�PHUXSDNDQ�JDEXQJDQ�DQWDUD�GDWD�FURVV�VHFWLRQ �VLODQJ��GDQ GDWD�

WLPH� VHULHV �UXQWXQ� ZDNWX��� 'DWD� FURVV� VHFWLRQ PHUXSDNDQ� GDWD� \DQJ�
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GLNXPSXONDQ�GDODP�VDWX�ZDNWX�WHUKDGDS�EDQ\DN�SHUXVDKDDQ��6HGDQJNDQ�GDWD�

WLPH�VHULHV DGDODK�GDWD�\DQJ�GLGDSDWNDQ�GHQJDQ�PHQJXPSXONDQ�VHMXPODK�GDWD�

GDUL�ZDNWX�NH�ZDNWX�WHUKDGDS�VDWX�SHUXVDKDDQ��'DODP�PHQJHVWLPDVL�SDUDPHWHU�

PRGHO� GHQJDQ� GDWD� SDQHO�� WHUGDSDW� WLJD�PRGHO�� \DLWX�&RPPRQ�(IIHFW�0RGHO

�&(0���)L[HG�(IIHFW�0RGHO �)(0���GDQ�5DQGRP�(IIHFW�0RGHO �5(0��

D� &RPPRQ�(IIHFW 0RGHO

7HNQLN�\DQJ�SDOLQJ�VHGHUKDQD�PHQJHVWLPDVL�PRGHO�UHJUHVL�GDWD�SDQHO�

DGDODK�GHQJDQ�PHQJNRPELQDVLNDQ�GDWD�WLPH�VHULHV GDQ�FURVV�VHFWLRQ�ODOX�

PHODNXNDQ� SHQGXJDDQ� �SRROLQJ�� 'DWD� GLNRPELQDVLNDQ� WDQSD�

PHPSHUKDWLNDQ�SHUEHGDDQ�DQWDU�ZDNWX�GDQ�DQWDU�LQGLYLGX��3DGD�SHQHOLWLDQ�

LQL�� GLJXQDNDQ�PHWRGH� 2/6� XQWXN�PHQJHVWLPDVL�PRGHO�� 3HQGHNDWDQ� LQL�

GLVHEXW�HVWLPDVL�FRPPRQ�HIIHFW�PRGHO�DWDX�SRROHG� OHDVW� VTXUH��'L� VHWLDS�

REVHUYDVL�WHUGDSDW UHJUHVL�VHKLQJJD�GDWDQ\D�EHUGLPHQVL�WXQJJDO��0HWRGH�LQL�

PHQJDVXPVLNDQ�EDKZD�QLODL�LQWHUVHS�PDVLQJ�PDVLQJ�YDULDEHO�DGDODK�VDPD�

EHJLWX�SXQ�GHQJDQ�VORSH NRHILVLHQ�

E� )L[HG�(IIHFW�0RGHO

'DODP�PHQJHVWLPDVL�GDWD�SDQHO��FDUD�\DQJ�GLJXQDNDQ�DGDODK�GHQJDQ�

PHWRGH� )L[HG� (IIHFW�� GLPDQD� PHWRGH� LQL� EHUDVXPVL� LQGLYLGX� DWDX�

SHUXVDKDDQ�PHPLOLNL�LQWHUFHSW�\DQJ�EHUEHGD��WHWDSL�PHPLOLNL�VORSH�UHJUHVL�

\DQJ�VDPD��6XDWX�LQGLYLGX�DWDX�SHUXVDKDDQ�\DQJ�PHPLOLNL�LQWHUFHSW�\DQJ�

VDPD�EHVDU�XQWXN�VHWLDS�SHUEHGDDQ�ZDNWX��GHPLNLDQ�MXJD�GHQJDQ�NRHILVLHQ�

UHJUHVLQ\D� \DQJ� WHWDS� GDUL� ZDNWX� NH� ZDNWX� �WLPH� LQYDULDQW��� 'DODP�

PHPEHGDNDQ�DQWDUD�LQGLYLGX�GDQ�SHUXVDKDDQ�ODLQQ\D�GDSDW�PHQJJXQDNDQ�
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YDULDEHO�GXPP\��YDULDEHO�FRQWRK�VHPX��VHKLQJJD�PHWRGH�GLQDPDNDQ�/HDVW�

6TXDUH�'XPP\�9DULDEOHV �/6'9��

F� 5DQGRP�(IIHFW�0RGHO

-LND� PRGHO� )L[HG� (IIHFW SHUEHGDDQ DQWDU� LQGLYLGX� GDQ� ZDNWX� \DQJ�

GLFHUPLQNDQ�PHODOXL�LQWHUFHSW��PDND�SDGD�PRGHO�5DQGRP�(IIHFW SHUEHGDDQ�

WHUVHEXW� GLFHUPLQNDQ� PHODOXL� HUURU�� 0RGHO� LQL� PHQJDVXPVLNDQ� EDKZD�

VHWLDS� YDULDEHO�PHPSXQ\DL� SHUEDGDDQ� LQWHUFHSW�� WHWDSL� LQWHUFHSW� WHUVHEXW�

EHUVLIDW�UDQGRP��7HNQLN�LQL�MXJD�PHPSHUKLWXQJNDQ�EDKZD�HUURU�PXQJNLQ�

EHUNRUHODVL�VHSDQMDQJ�WLPH�VHULHV GDQ�FURVV�VHFWLRQ�

8QWXN�PHPLOLK�VDODK�VDWX�PRGHO�HVWLPDVL�\DQJ�GLDQJJDS�SDOLQJ�WHSDW�GDUL�WLJD�

MHQLV�PRGHO�GDWD�SDQHO�\DLWX��&RPPRQ�(IIHFW�0RGHO��)L[HG�(IIHFW�0RGHO��GDQ�

5DQGRP� (IIHFW� 0RGHO PDND� GLODNXNDQ� SHQJXMLDQ� \DNQL� 8ML� &KRZ� GDQ� 8ML�

+DXVPDQ�

�� 8ML�&KRZ

8ML�&KRZ�GLJXQDNDQ�XQWXN�PHPLOLK�DQWDUD�PHWRGH�)L[HG�(IIHFW DWDX�

PHWRGH�&RPPRQ�(IIHFW \DQJ�GDSDW�PHPEHULNDQ�PRGHO�WHUEDLN� +LSRWHVLV�

\DQJ�GLJXQDNDQ�DGDODK�VHEDJDL�EHULNXW�

+���&RPPRQ�(IIHFW 0RGHO

+���)L[HG�(IIHFW 0RGHO

+��GLWRODN�MLND�3�YDOXH ��GDUL�����EHUDUWL�PRGHO�\DQJ�GLJXQDNDQ�DGDODK�

)L[HG�(IIHFW 0RGHO��6HEDOLNQ\D��+��GLWHULPD�MLND�3�YDOXH !�GDUL����

�� 8ML�+DXVPDQ
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%HUEHGD� GHQJDQ� 8ML� &KRZ�� SHQJXMLDQ� LQL� GLODNXNDQ� XQWXN� PHPLOLK�

DQWDUD�PHWRGH�IL[HG�HIIHFW DWDX�PHWRGH�UDQGRP�HIIHFW��8ML�+DXVPDQ�\DQJ�

DNDQ�PHQJXML�PHWRGH�\DQJ� OHELK�EDLN�XQWXN�PHPSHUROHK�PRGHO� WHUEDLN��

DQWDUD� )L[HG� (IIHFW� 0RGHO DWDX� 5DQGRP� (IIHFW� 0RGHO�� +LSRWHVLV� \DQJ�

GLJXQDNDQ�DGDODK�VHEDJDL�EHULNXW�

+���5DQGRP�(IIHFW 0RGHO

+���)L[HG�(IIHFW 0RGHO

+��GLWRODN�MLND�3�YDOXH �����EHUDUWL�PRGHO�\DQJ�GLJXQDNDQ�)L[HG�(IIHFW

0RGHO�� 6HEDOLNQ\D� MLND� 3�YDOXH !� ��� PDND� +�� GLWHULPD�� \DQJ� EHUDUWL�

PRGHO�\DQJ�GLJXQDNDQ�DGDODK�5DQGRP�(IIHFW 0RGHO�

�� 8ML�$VXPVL�.ODVLN

7XMXDQ�GDUL�SHQJJXQDDQ�XML�DVXPVL�NODVLN�GDODP�SHQHOLWLDQ�DGDODK�XQWXN�

PHPDVWLNDQ� EDKZD� VDPSHO� GDODP� SHQHOLWLDQ� WHUKLQGDU� GDUL� JDQJJXDQ�

QRUPDOLWDV��PXOWLNRORQLHULWDV��DXWRNRUHODVL�GDQ�KHWHURVNHGDVWLVLWDV�

D� 8ML�1RUPDOLWDV

8ML� QRUPDOLWDV�EHUWXMXDQ�XQWXN�PHQJXML� DSDNDK�GDODP�VHEXDK�PRGHO�

UHJUHVL�� YDULDEHO� GHSHQGHQ�� YDULDEHO� LQGHSHQGHQ�� DWDX� NHGXDQ\D�

PHPSXQ\DL� GLVWULEXVL� QRUPDO� DWDX� WLGDN�� $SDELOD� KDVLO� SHQJXMLDQ�

PHQXQMXNNDQ�QLODL�SUREDELOLW\�GL�DWDV����DWDX�������PDND�GDWD�GLQ\DWDNDQ�

EHUGLVWULEXVL�GHQJDQ�QRUPDO��+��GLWHULPD���6HEDOLNQ\D��MLND�KDVLO�SHQJXMLDQ�

PHQXQMXNNDQ� QLODL� GL� EDZDK� ��� DWDX� ������PDND� GDWD� GLQ\DWDNDQ� WLGDN�

EHUGLVWULEXVL�GHQJDQ�QRUPDO��+��GLWRODN��

E� 8ML�0XOWLNRORQLHULWDV
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0RGHO� UHJUHVL� \DQJ� EDLN� VHKDUXVQ\D� WLGDN� WHUMDGL� NRUHODVL� GLDQWDUD�

YDULDEHO�EHEDV��-LND�WHUMDGL�NRUHODVL��PDND�WHUGDSDW�PXOWLNRORQLHULWDV��6XDWX�

PRGHO�UHJUHVL�GLQ\DWDNDQ�EHEDV�GDUL�PXOWLNRORQLHULWDV�DGDODK�MLND�QLODL�\DQJ�

GLKDVLONDQ�GDUL�8ML�SHDUVRQ FRUUHODWLRQ OHELK�EHVDU�GDUL������ PDND�PRGHO�

HVWLPDVL� PHPLOLNL� PDVDODK� PXOWLNROLQLHULWDV�� 6HGDQJNDQ� QLODL� \DQJ

GLKDVLONDQ� OHELK� NHFLO� GDUL� ������ PDND� PRGHO� HVWLPDVL� WHUEHEDV� GDUL�

PXOWLNROLQLHULWDV�

F� 8ML�$XWRNRUHODVL

8ML� DXWRNRUHODVL� EHUWXMXDQ�XQWXN�PHQJXML� DSDNDK�GDODP�VXDWX�PRGHO�

UHJUHVL� OLQLHU� DGD� NRUHODVL� DQWDUD� NHVDODKDQ� SHQJJDQJJX� SDGD� SHULRGH� W�

GHQJDQ� NHVDODKDQ� SHULRGH� W� VHEHOXPQ\D� ���� -LND� WHUMDGL� NRUHODVL�� PDND�

GLQDPDNDQ�DGD�SUREOHP�DXWRNRUHODVL�GDQ�XQWXN�PHQJHWDKXL�DGD�WLGDNQ\D�

DXWRNRUHODVL�GDSDW�PHOLKDW�QLODL�XML�'XUELQ�:DWVRQ SDGD�KDVLO�UHJUHVL�

G� 8ML�+HWHURVNHGDVWLVLWDV

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

UHJUHVL� WHUMDGL� NHWLGDNVDPDDQ� YDULDQ� GDUL� UHVLGXDO� VDWX� SHQJDPDWDQ� NH�

SHQJDPDWDQ�ODLQ��0RGHO�UHJUHVL�\DQJ�EDLN�DGDODK�\DQJ�PHPLOLNL�YDULDQFH

\DQJ� WHWDS� GDUL� SHQJDPDWDQ� VDWX� NH� SHQJDPDWDQ� ODLQ� DWDX� GLQ\DWDNDQ�

VHEDJDL�+RPRVNHGDVWLVLWDV��8ML�KHWHURNHGDVWLVLWDV�\DQJ�GLJXQDNDQ�GDODP�

SHQHOLWLDQ� LQL� DGDODK� XML�ZKLWH� KHWHURVFHGDVWLFLW\� 6DDW� QLODL� SUREDELOLWDV�

REV
5�VTXDUH� �� ����� PDND� GDWD� WHUVHEXW� WHUMDGL� KHWHURNHGDVWLVLWDV�� 'DQ�

VHEDOLNQ\D� MLND� REV
5�VTXDUH� !� ����� PDND� GDWD� WHUVHEXW� WLGDN� WHUMDGL�

KHWHURNHGDVWLVLWDV�
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�� $QDOLVLV�5HJUHVL�'DWD�3DQHO

$QDOLVLV�UHJUHVL�GDWD�SDQHO�DGDODK�DODW�DQDOLVLV�UHJUHVL�GLPDQD�GDWD�\DQJ�

GLJXQDNDQ�LDODK�GDWD�SDQHO��'DWD�SDQHO�PHUXSDNDQ�JDEXQJDQ�GDUL�GDWD�FURVV�

VHFWLRQ GDQ� GDWD� WLPH� VHULHV�� 0RGHO� SHUVDPDDQ� UHJUHVL� GDWD� SDQHO� GDODP�

SHQHOLWLDQ�LQL�GDSDW�GLJDPEDUNDQ�VHEDJDL�EHULNXW�

,17*/.� �Į���ȕ� &* ��ȕ� 8. ��݁

.HWHUDQJDQ��

,17*/.  �,QWHJULWDV�/DSRUDQ�.HXDQJDQ�

&*���  �&RUSRUDWH�*RYHUQDQFH

8.  �8NXUDQ�3HUXVDKDDQ

Į������  �.RQVWDQWD��,QWHUFHSW��

ȕ���  �.RHILVLHQ�5HJUHVL��6ORSH���

݁  �.HVDODKDQ�5HJUHVL��6WDQGDU�(URU�

�� 8ML�+LSRWHVLV

8ML�KLSRWHVLV�DGDODK�PHWRGH�SHQJDPELODQ�NHSXWXVDQ�\DQJ�GLGDVDUNDQ�GDUL�

DQDOLVLV� GDWD�� %HULNXW� DGDODK� SHQJXMLDQ�SHQJXMLDQ� \DQJ� GLODNXNDQ� XQWXN�

PHQJXML�KLSRWHVLV�

D� 8ML�.RHILVLHQ�5HJUHVL�3DUVLDO��8ML�W�

8ML�W�DGDODK�SHQJXMLDQ�KLSRWHVLV�SDGD�NRHILVLHQ�UHJUHVL�VHFDUD�LQGLYLGX��

3DGD�GDVDUQ\D�XML�W�GLODNXNDQ�XQWXN�PHQJHWDKXL� VHEHUDSD� MDXK�SHQJDUXK�

VXDWX� YDULDEHO� EHEDV� VHFDUD� LQGLYLGXDO� GDODP� PHQHUDQJNDQ� YDULDEHO�

YDULDEHO�WHULNDW�
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8ML� W� GLJXQDNDQ� PHQJXML� SHQJDUXK� YDULDEHO� EHEDV� WHUKDGDS� YDULDEHO�

WHULNDW� VHFDUD�SDUVLDO��8ML� W���DUDK�GLJXQDNDQ�DSDELOD�NLWD� WLGDN�PHPLOLNL�

LQIRUPDVL�PHQJHQDL�DUDK�NHFHQGHUXQJDQ GDUL�NDUDNWHULVWLN�SRSXODVL�\DQJ�

VHGDQJ�GLDPDWL��6HGDQJNDQ�XML� W� ��DUDK�GLJXQDNDQ�DSDELOD�NLWD�PHPLOLNL�

LQIRUPDVL� PHQJHQDL� DUDK� NHFHQGHUXQJDQ� GDUL� SHQJDUXK� YDULDEHO� EHEDV�

WHUKDGDS� YDULDEHO� WHULNDW� �SRVLWLI� DWDX� QHJDWLI���8ML� LQL� GLODNXNDQ� GHQJDQ�

NULWHULD�

�� +R� GLWHULPD� GDQ� +D� GLWRODN� DSDELOD� 7KLWXQJ� �� 7WDEHO�� DUWLQ\D� YDULDEHO�

LQGHSHQGHQ�WLGDN�EHUSHQJDUXK�VLJQLILNDQ�WHUKDGDS�YDULDEHO�GHSHQGHQ�

�� +R� GLWRODN� GDQ� +D� GLWHULPD� DSDELOD 7KLWXQJ� ! 7WDEHO�� DUWLQ\D� YDULDEHO�

LQGHSHQGHQ�EHUSHQJDUXK�VHFDUD�VLJQLILNDQ�WHUKDGDS�YDULDEHO�GHSHQGHQ�

3HQJXMLDQ ODLQ� XQWXN� PHQJHWDKXL SHQJDUXK� VHFDUD� SDUVLDO� MXJD� GDSDW�

GHQJDQ PHOLKDW� QLODL� VLJQLILNDQQ\D�� DSDELOD� QLODL� VLJQLILNDQQ\D� \DJ�

WHUEHQWXN�GLEDZDK����PDND�WHUGDSDW�SHQJDUXK�\DQJ�VLJQLILNDQ�YDULDEHO�

LQGHSHQGHQ� VHFDUD� SDUVLDO� WHUKDGDS� YDULDEHO� GHSHQGHQ�� 6HEDOLNQ\D� ELOD�

VLJQLILNDQ�\DQJ�WHUEHQWXN�GLDWDV����PDND�GLNDWDNDQ�EDKZD�WLGDN�WHUGDSDW�

SHQJDUXK�\DQJ�VLJQLILNDQ�DQWDUD�PDVLQJ�PDVLQJ�YDULDEHO�EHEDV�WHUKDGDS�

YDULDEHO�WHULNDW�

E� 8ML�.RHILVLHQ�5HJUHVL�6LPXOWDQ��8ML�6WDWLVWLN�)�

3HQJXMLDQ� KLSRWHVLV� LQL� GLODNXNDQ� XQWXN� PHOLKDW� SHQJDUXK� VHFDUD�

EHUVDPDDQ�GDUL�YDULDEHO�LQGHSHQGHQ�GDODP�PRGHO�DQDOLVLV�UHJUHVL��.ULWHULD�

\DQJ�GLJXQDNDQ�SDGD�XML�LQL��DQWDUD�ODLQ�

+R�GLWHULPD��ELOD )KLWXQJ ��)WDEHO DWDX�QLODL�VLJ�!�����



ϱϭ

+R�GLWRODN��ELOD )KLWXQJ !�)WDEHO DWDX�QLODL�VLJ�������

-LND� WHUMDGL� SHQHULPDDQ� +R� PDND� GDSDW� GLDUWLNDQ� VHEDJDL� WLGDN�

VLJQLILNDQQ\D�SHQJDUXK�GDUL�YDULDEHO�YDULDEHO�EHEDV�VHFDUD�EHUVDPD�VDPD�

�VLPXOWDQ�� WHUKDGDS� YDULDEHO� WHULNDW� 6HEDOLNQ\D� MLND� +R� GLWRODN� PDND�

VHFDUD� EHUVDPD�VDPD� �VLPXOWDQ�� YDULDEHO� EHEDV� PHPLOLNL� SHQJDUXK�

VLJQLILNDQ�WHUKDGDS�YDULDEHO�WHULNDW�

F� 8ML�.RHILVLHQ�'HWHUPLQDVL��5��

3HQJXMLDQ� NRHILVLHQ� GHWHUPLQDVL� �5��� GLJXQDNDQ� XQWXN� PHQJXNXU�

SURSRUVL� DWDX� SHUVHQWDVH� VXPEDQJDQ� YDULDEHO� LQGHSHQGHQ� \DQJ� GLWHOLWL�

WHUKDGDS� YDULDEHO� GHSHQGHQ�� .RHILVLHQ� GHWHUPLQDQ� EHUNLVDU� DQWDUD� QRO�

VDPSDL�GHQJDQ�VDWX������5� ����� +DO�LQL�EHUDUWL�5�  ���PHQXQMXNNDQ�WLGDN�

DGDQ\D�SHQJDUXK�DQWDUD�YDULDEHO�LQGHSHQGHQ�WHUKDGDS�YDULDEHO�GHSHQGHQ��

%LOD� 5� VHPDNLQ� EHVDU� PHQGHNDWL� �� PHQXQMXNNDQ� VHPDNLQ� NXDWQ\D�

SHQJDUXK� YDULDEHO� LQGHSHQGHQ� WHUKDGDS� YDULDEHO� GHSHQGHQ� GDQ� ELOD� 5�

VHPDNLQ� NHFLO� PHQGHNDWL� QRO� PDND� GDSDW� GLNDWDNDQ� NHFLOQ\D� SHQJDUXK�

YDULDEHO�LQGHSHQGHQ�WHUKDGDS�YDULDEHO�GHSHQGHQ�


