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$� 'HVDLQ�3HQHOLWLDQ

3URVHV�SDGD�SHQHOLWLDQ� LQL�GLODNXNDQ�VHFDUD�EHUWDKDS ��PXODL�GDUL�

SHUHQFDQDDQ�GDQ�SHUDQFDQJDQ�SHQHOLWLDQ��PHQHQWXNDQ� IRNXV�SHQHOLWLDQ��

PHQHWDSNDQ� WHRUL� ± WHRUL� VHEDJDL� GDVDU� LQWHUSUHWDVL� KDVLO�� PHQHWDSNDQ�

ZDNWX�SHQHOLWLDQ��PHQJHWDKXL�MHQLV�GDWD�\DQJ�GLSHUOXNDQ��PHQJXPSXONDQ�

GDWD��PHQJDQDOLVLV�GDWD�GDQ�NHPXGLDQ�PHQ\DMLNDQ�KDVLO�DQDOLVLV�VHEDJDL�

KDVLO�SHQHOLWLDQ�

-HQLV�SHQHOLWLDQ�\DQJ�GLODNXNDQ�DGDODK�SHQJXMLDQ�DVRVLDWLI�NDXVDO�

\DQJ�PHUXSDNDQ� SHQHOLWLDQ� \DQJ� EHUWXMXDQ� XQWXN�PHQJXML� KLSRWHVLV� GDQ�

PHQMHODVNDQ�IHQRPHQD��GDODP�EHQWXN�KXEXQJDQ�DQWDUD�YDULDEOH� �(UOLQD��

����������3HQHOLWLDQ�LQL�EHUWXMXDQ�PHQJLGHQWLILNDVL�KXEXQJDQ�VHEDE�DNLEDW�

DQWDUD� EHEHUDSD� YDULDEOH�� $GDSXQ� YDULDEOH� \DQJ� DNDQ� GLWHOLWL� VHEDJDL�

YDULDEOH� LQGHSHQGHQ� DGDODK� NHSHPLOLNDQ� LQVWLWXVLRQDO� �;���� &65� �;���

PHPSXQ\DL� KXEXQJDQ� GHQJDQ� QLODL� SHUXVDKDDQ� VHEDJDL� YDULDEOH�

GHSHQGHQ��<��GDQ�SURILWDELOLWDV�VHEDJDL�YDULDEOH�PRGHUDVL��=��

*DPEDU�����'HVDLQ�3HQHOLWLDQ

3URILWDELOLWDV��=�

.HSHPLOLNDQ�
,QVWLWXVLRQDO��;��

1LODL�
3HUXVDKDDQ�<��

&RUSRUDWH�6RFLDO�
5HVSRQVLELOLW\ �;��
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%� 3RSXODVL�GDQ�6DPSHO

�� 3RSXODVL

3RSXODVL� DGDODK� NHORPSRN� HOHPHQ� \DQJ� OHQJNDS�� \DQJ� ELDVDQ\D�

EHUXSD� RUDQJ�� REMHN�� WUDQVDNVL�� DWDX� NHMDGLDQ GLPDQD� NLWD� WHUWDULN� XQWXN�

PHPSHODMDULQ\D� DWDX�PHQMDGL� REMHN� SHQHOLWLDQ� �.XQFRUR�� ������3RSXODVL�

GDUL� SHQHOLWLDQ� LQL� DGDODK� VHOXUXK� SHUXVDKDDQ� \DQJ� PDVXN� NH� GDODP�

NDWHJRUL�/4����\DQJ� WHUGDIWDU�GL�%(,�SDGD� WDKXQ������ � �����3HPLOLKDQ�

WDKXQ� WHUVHEXW� VHEDJDL SHULRGH� SHQJDPDWDQ� NDUHQD� SHULRGH� WHUVHEXW�

PHUXSDNDQ� SHULRGH� WHUEDUX� SDGD� VDDW� SHQHOLWLDQ� GLODNXNDQ�� 'LSLOLKQ\D�

SHUXVDKDDQ� \DQJ� WHUJDEXQJ� GDODP� /4���� NDUHQD� SHUXVDKDDQ� WHUVHEXW�

PHPLOLNL�NULWHULD��+DNLP�������GDODP�0LUDQW\�GDQ�+HQQ\���������

�� %HUDGD�GL�WRS�����GDUL�WRWDO�UDWD�± UDWD�WDKXQDQ�QLODL�WUDQVDNVL�VDKDP�

GL�SDVDU�UHJXODU�

�� %HUDGD�GL�WRS�����GDUL�UDWD�± UDWD�WDKXQDQ�NDSLWDOLVDVL�SDVDU�

�� 0HUXSDNDQ�XUXWDQ� WHUWLQJJL� \DQJ�PHZDNLOL� VHNWRUQ\D�GDODP�NODVLILNDVL�

LQGXVWUL�%(,�VHVXDL�GHQJDQ�QLODL�NDSLWDOLVDVL�SDVDUQ\D�

�� 8UXWDQ�WHUWLQJJL�EHUGDVDUNDQ�IUHNXHQVL�WUDQVDNVL�

�� 0HPLOLNL�SRUVL�\DQJ�VDPD�GHQJDQ�VHNWRU�± VHNWRU�ODLQQ\D�

�� 6DPSHO

3HPLOLKDQ� VDPSHO� GLODNXNDQ� GHQJDQ� PHQJJXQDNDQ� SXUSRVLYH�

VDPSOLQJ�\DLWX�VDPSHO�GLSLOLK�EHUGDVDUNDQ�NULWHULD�WHUWHQWX�DWDX�WLGDN�DFDN�

�5DKD\X�� ����� GDODP�0LUDQW\� GDQ�+HQQ\�� ������ DJDU� GLSHUROHK� VDPSHO�

\DQJ� WHJDV� GHQJDQ� SHQHOLWLDQ� \DQJ� GLODNXNDQ�6DPSHO� KDUXV�PHUXSDNDQ�

VHEDJLDQ� GDUL� SRSXODVL�� VHKLQJJD� VDPSHO� \DQJ� GLDPELO� DGDODK� EHQDU� ±

EHQDU� PHZDNLOL� SRSXODVLQ\D� �+DNLP�� ����� GDODP� 0LUDQW\� GDQ +HQQ\��
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������� $GDSXQ� NULWHULD� ± NULWHULD� GDODP� SHQJDPELODQ� VDPSHO� DGDODK�

VHEDJDL�EHULNXW��

�� 3HUXVDKDDQ� \DQJ� PDVXN� DWDX� WHUJDEXQJ� GDODP� NDWHJRUL� /4���� SDGD�

SHULRGH�)HEUXDUL������

�� (PLWHQ�PHPLOLNL�GDWD�UDVLR�NHXDQJDQ�\DQJ�EHUNDLWDQ�GHQJDQ�SHQJXNXUDQ�

YDULDEHO� ODLQ� \DQJ� GLSHUOXNDQ� GDQ� PHPSXQ\DL� GDWD� NHXDQJDQ� OHQJNDS��

\DLWX�ODSRUDQ�NHXDQJDQ�DXGLW�SHU����'HVHPEHU�GDQ�KDUJD�VDKDP�FORVHG�

GDWH�\DQJ�GLDQGDONDQ�NHEHQDUDQQ\D�

�� 7HUVHGLDQ\D�VHOXUXK�YDULDEHO�\DQJ�GLWHOLWL�

7DEHO����� 3HUKLWXQJDQ�3RSXODVL

-XPODK�3RSXODVL ����SHUXVDKDDQ

3HUXVDKDDQ� \DQJ� 7LGDN� $GD� GL� 6HWLDS� 7DKXQ� 3HQHOLWLDQ� ����� ±

����

���SHUXVDKDDQ

3HUXVDKDDQ�\DQJ�0HPHQXKL�6\DUDW�*&*�GDQ�&65 �� SHUXVDKDDQ

7RWDO�6DPSHO�\DQJ�'LWHOLWL ���SHUXVDKDDQ

&� 9DULDEHO�3HQHOLWLDQ�GDQ�'HILQLVL�2SHUDVLRQDO�9DULDEHO

�� 9DULDEHO�3HQHOLWLDQ

9DULDEOH� \DQJ� GLJXQDNDQ� GDODP� SHQHOLWLDQ� LQL� WHUGLUL� GDUL�

YDULDEOH�LQGHSHQGHQ��YDULDEOH�GHSHQGHQ�GDQ�YDULDEOH�PRGHUDVL�

D� 9DULDEOH�,QGHSHQGHQ

9DULDEOH� LQGHSHQGHQ� DGDODK� YDULDEOH� \DQJ� PHQMHODVNDQ� DWDX�

PHPSHQJDUXKL� YDULDEOH� ODLQ�� 3HQHOLWLDQ� LQL� PHQJJXQDNDQ�

NHSHPLOLNDQ� LQVWLWXVLRQDO� GDQ� &RUSRUDWH� 6RFLDO� 5HVSRQVLELOLW\

VHEDJDL�YDULDEOH�LQGHSHQGHQ�
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E� 9DULDEOH�'HSHQGHQ

9DULDEOH� GHSHQGHQ� DGDODK� YDULDEOH� \DQJ� GLMHODVNDQ� DWDX�

GLSHQJDUXKL� ROHK� YDULDEOH� LQGHSHQGHQ� 'DODP� SHQHOLWLDQ� LQL�

YDULDEOH�GHSHQGHQ�DGDODK�QLODL�SHUXVDKDDQ�

F� 9DULDEHO�0RGHUDVL

9DULDEOH� PRGHUDVL� DGDODK� YDULDEOH� �LQGHSHQGHQ� NHGXD�� \DQJ�

PHPSHQJDUXKL� �PHPSHUNXDW� DWDX� PHPSHUOHPDK�� KXEXQJDQ�

DQWDUD� YDULDEOH� GHSHQGHQ� GDQ� YDULDEOH� LQGHSHQGHQ� �6XJL\RQR��

���������9DULDEOH� PRGHUDVL� GDODP� SHQHOLWLDQ� LQL� DGDODK�

SURILWDELOLWDV�

�� 'HILQLVL�2SHUDVLRQDO

'HILQLVL�2SHUDVLRQDO�9DULDEHO

D� 1LODL�3HUXVDKDDQ��'LSURNVLNDQ�GHQJDQ�7RELQ¶V�4�

9DULDEOH�GHSHQGHQ�\DQJ�GLJXQDNDQ�GDODP�SHQHOLWLDQ�LQL�DGDODK�

1LODL� 3HUXVDKDDQ� \DQJ� GLSURNVLNDQ� GHQJDQ� PHQJJXQDNDQ� UDVLR�

7RELQ¶V�4�� 5DVLR� LQL�PHPEHUL� JDPEDUDQ� \DQJ� EHUIXQJVL� VHEDJDL�

SURNVL� GDUL� QLODL� SHUXVDKDDQ� GDUL� SHUVSHNWLI� LQYHVWRU� EHUGDVDUNDQ�

QLODL�SDVDU�GDUL�ILUP¶V�DVVHW GDQ�UHSODFHPHQW�YDOXH�RI�WKRVH�DVVHWV��

0HQXUXW�$OJKLIDUL�GNN��������GDODP�+DUGLDQWR��������PHQ\HEXWNDQ�

EDKZD� QLODL� SHUXVDKDDQ� GLXNXU� GHQJDQ� 7RELQ¶V� 4� \DQJ�

GLIRUPXODVLNDQ�GHQJDQ�VDWXDQ�SUHVHQWDVH��

7RELQ¶V�4� �
ெௌା

்
«««««««««««««�«««��«««����

.HWHUDQJDQ��

7RELQ¶V�4�  �1LODL�SHUXVDKDDQ
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096��0DUNHW�9DOXH�6KDUH� &ORVLQJ�SULFH [�MXPODK�VDKDP

'��'HEW�  �7RWDO�'HEW

7$  �7RWDO�$VVHW

E� .HSHPLOLNDQ�,QVWLWXVLRQDO

9DULDEOH� LQGHSHQGHQ� \DQJ� GLJXQDNDQ� GDODP� SHQHOLWLDQ� LQL�

DGDODK� *RRG� &RUSRUDWH� *RYHUQDQFH \DQJ� GLSURNVLNDQ� GHQJDQ�

.HSHPLOLNDQ� ,QVWLWXVLRQDO��.HSHPLOLNDQ� ,QVWLWXVLRQDO�DGDODK� MXPODK�

NHSHPLOLNDQ� VDKDP� ROHK� SLKDN� LQVWLWXVL� VHSHUWL�� SHUXVDKDDQ�

SHUEQDNDQ�� DVXUDQVL�� UHNVD� GDQD�� GDQD� SHQVLXQ� GDQ� ODLQQ\D��

3HQJXNXUDQ�NHSHPLOLNDQ�LQVWLWXVLRQDO�PHQJJXQDNDQ�UXPXV��

.HSHPLOLNDQ�,QVWLWXVLRQDO� �
௨ ௦ ௦௧௧௨௦

௨ ௦ ௬ ௗ
««««���

F� &RUSRUDWH�6RFLDO�5HVSRQVLELOLW\ �&65�

3HQJXQJNDSDQ� &RUSRUDWH� VRFLDO� 5HVSRQVLELOLW\ �&65�� DGDODK�

SHQJXQJNDSDQ� LQIRUPDVL� \DQJ� EHUNDLWDQ� GHQJDQ� WDQJJXQJ� MDZDE�

VRFLDO� SHUXVDKDDQ� GL� GDODP� ODSRUQD� NHXDQJDQ�� 3HQJXQJNDSDQ�

&65�\DQJ�GLXNXU�GHQJDQ�&65� ,QGH[ �&65,��\DQJ� WHUGLUL�DWDV����

LWHP� SHQJXQJNDSDQ� \DQJ� PHOLSXWL� �� ��� LWHP� GDODP� NDWHJRUL�

OLQJNXQJDQ�� �� LWHP�GDODP�NDWHJRUL� HQHUJ\�� �� LWHP�GDODP�NDWHJRUL�

NHVHKDWDQ�GDQ NHVHODPDWDQ�WHQDJD�NHUMD�����LWHP�GDODP�NDWHJRUL�

ODLQ� ± ODLQ� WHQDJD� NHUMD�� ��� LWHP� GDODP� NDWHJRUL� SURGXN�� �� LWHP�

GDODP�NHWHUOLEDWDQ�PDV\DUDNDW��GDQ���LWHP�GDODP�NDWHJRUL�XPXP��

3HQJKLWXQJDQ�&65,�GLODNXNDQ�GHQJDQ�PHQJJXQDNDQ�SHQGHNDWDQ�

GLNRWRPL�� GLPDQD� VHWLDS� LWHP� &65� GDODP� LQVWUXPHQW� SHQHOLWLDQ�

GLEHUL� QLDOL� �� MLND� GLXQJNDSNDQ�� GDQ� GLEHUL� QLODL� �� MLND� WLGDN�
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GLXQJNDSNDQ�6HODQMXWQ\D�� VNRU� GDUL� VHWLDS� LWHP� GLMXPODK� XQWXN�

PHPSHUROHK� NHVHOXUXKDQ� VNRU� XQWXN� VHWLDS� SHUXVDKDDQ�� 5XPXV�

SHUKLWXQJDQ� &65,� �+DQLIID�� GNN� ������� GDODP� 3XWUL� �����������

DGDODK�VHEDJDL�EHULNXW��

&65,M� �
σ ଡ଼୧୨


«««««««««««««««««««««���

.HWHUDQJDQ��

&65,M  �&65�,QGH[�3HUXVDKDDQ�M

��;LM �%DQ\DNQ\D�LWHP�\DQJ�GLXQJNDSNDQ�SHUXVDKDDQ�M

1M  �7RWDO�LWHP�SHUXVDKDDQ�M��QM�����

;LM  �MLND�LWHP�L�GLXQJNDSNDQ ���MLND�LWHP�L�WLGDN�GLXQJNDSNDQ �

G� 3URILWDELOLWDV��'LSURNVLNDQ�GHQJDQ�52(�

3URILWDELOLWDV� PHUXSDNDQ� NHPDPSXDQ� SHUXVDKDDQ� GDODP�

PHQJKDVLONDQ� ODED� GDODP� SHULRGH� WHUWHQWX�� 3URILWDELOLWDV� GDODP�

SHQHOLWLDQ�LQL�GLSURNVLNDQ�GHQJDQ�PHQJJXQDNDQ�5HWXUQ�2Q�(TXLW\

�52(��� 52(� GLSLOLK� NDUHQD� PHUXSDNDQ� DODW� \DQJ� GDSDW�

PHQJJDPEDUNDQ� NHPDPSXDQ� SHUXVDKDDQ� GDODP� PHQJKDVLONDQ�

ODED� GDODP� VXDWX� SHULRGH�� GDQ� GDSDW� GLSHUEDQGLQJNDQ� DQWDU�

SHULRGH��52(�GLUXPXVNDQ�GHQJDQ�SHUVDPDDQ��

52(�  �
 ௦

்௧ ா௨௧௦
«««««««««««��««««««����
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7DEHO����� 'HILQLVL�2SHUDVLRQDO�GDQ�3HQJXNXUDQ�9DULDEHO

1DPD�9DULDEHO 'HILQLVL�2SHUDVLRQDO 3HQJXNXUDQ�9DULDEHO 6NDOD�

3HQJXNXUDQ

.HSHPLOLNDQ�

,QVWLWXVLRQDO��;��

-XPODK� NHSHPLOLNDQ� VDKDP� \DQJ�

GLPLOLNL� ROHK� SHUEDQNDQ��

SHUXVDKDDQ� DVXUDQVL�� GDQD�

SHQVLXQ�� UHNVDGDQD�� GDQ� LQVWLWXVL�

ODLQ

.,�  �

௨ ௦ ௦௧௧௨௦

௨ ௦ ௬ ௗ

5DVLR�

&RUSRUDWH� 6RFLDO�

5HVSRQVLELOLW\�

�;��

&65� PHUXSDNDQ� GDWD� NXDOLWDWLI�

SHUXVDKDDQEHUNDLWDQ� GHQJDQ�

DNWLYLWDV� VRFLDO� \DQJ� GLODNXNDQ��

3HQJXNXUDQ� &65� PHQJJXQDNDQ�

FRQWHQW� DQDO\VLV� GDQ� SHQGHNDWDQ�

XQWXN� PHQJKLWXQJ� &65� SDGD�

GDVDUQ\D� PHQJJXQDNDQ�

SHQGHNDWDQ� GLNRWRPL� \DLWX� VHWLDS�

LWHP� &65� GDODP LQVWUXPHQW�

SHQHOLWLDQ� GLEHUL� QLODL� �� MLND�

GLXQJNDSNDQ�� QLODL� �� MLND� WLGDN�

GLXQJNDSNDQ�

&65,M� �
σ ଡ଼୧୨



5DVLR�

1LODL� 3HUXVDKDDQ�

�<�

1LODL� SHUXVDKDDQ� PHUXSDNDQ�

SHUVSHNVL� LQYHVWRU� WHUKDGDS�

SHUXVDKDDQ�� \DQJ�VHULQJ�GLNDLWNDQ�

GHQJDQ�KDUJD�VDKDP�

7RELQ¶V�4� �
ெௌା

்

5DVLR�

3URILWDELOLWDV�

�9DULDEHO�

0RGHUDVL���=�

.HPDPSXDQ� SHUXVDKDDQ� GDODP�

PHQJKDVLONDQ� ODED� GDODP� VXDWX�

SHULRGH�WHUWHQWX�

52(� �
 ௦

்௧ ா௨௧௦

5DVLR
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'� ,QVWUXPHQ�3HQHOLWLDQ

�� -HQLV�'DWD

-HQLV� GDWD� \DQJ� GLJXQDNDQ� GDODP� SHQHOLWLDQ� LQL� DGDODK� GDWD�

VHNXQGHU�'DWD� SHQHOLWLDQ� GLDPELO� EHUGDVDUNDQ� ODSRUDQ NHXDQJDQ� \DQJ�

WHODK� GLDXGLW� GDQ� ODSRUDQ� NHXDQJDQ� \DQJ� WHODK� GLSXEOLNDVLNDQ� VHUWD�

WHUGDIWDU�GL�%(,�'DWD�SHUXVDKDDQ�GLSHUROHK�GDUL�ZHEVLWH�%(,��GDQ�ZHEVLWH�

SHUXVDKDDQ�\DQJ�EHUVDQJNXWDQ�

�� 0HWRGH�3HQJXPSXODQ�'DWD

0HWRGH� SHQJXPSXODQ� GDWD�PHUXSDNDQ� VXDWX� XVDKD� GDVDU� XQWXN�

PHQJXPSXONDQ� GDWD� GHQJDQ� SURVHGXU� VWDQGDUG�'DODP� SHQHOLWLDQ� LQL�

PHWRGH� \DQJ� GLJXQDNDQ� DGDODK� VWXGL� SXVWDND� GDQ� VWXGL�

GRNXPHQWDVL�6WXGL� SXVWDND� GLODNXNDQ� GHQJDQ� PHQJXPSXONDQ� EHEHUDSD�

MXUQDO� HNRQRPL� GDQ� EXNX� ± EXNX� \DQJ� EHUNDLWDQ� GHQJDQ�PDVDODK� \DQJ�

GLWHOLWL�� .HPXGLDQ� GLODQMXWNDQ� GHQJDQ� VWXGL� GRNXPHQWDVL�� \DLWX� SHQHOLWL�

PHQJXPSXONDQ� GDWD� VHNXQGHU� EHUXSD� ODSRUDQ� NHXDQJDQ� GDQ� ODSRUDQ�

WDKXQDQ�SHUXVDKDDQ�\DQJ�WHUGDIWDU�GDODP�%XUVD�(IHN� ,QGRQHVLD�SHULRGH�

WDKXQ� ����� ± ����� GHQJDQ� PHQJXQGXK� GDUL� VLWXV� UHVPL� %(,� \DLWX�

ZZZ�LG[�FR�LG GDQ�ZHEVLWH�SHUXVDKDDQ�\DQJ�EHUVDQJNXWDQ�

(� $QDOLVLV�'DWD

'DWD�\DQJ�GLJXQDNDQ�GDODP�SHQHOLWLDQ�LQL�DGDODK�DQDOLVLV�VWDWLVLWLN�

GHVNULSWLI�� XML� DVXPVL� NODVLN�� GDQ� SHQJXMLDQ� KLSRWHVLV�� 'DWD� \DQJ� VLDS�

GLNHOROD�DNDQ�GLODNXNDQ�SHQJXMLDQ�VWDWLVWLF�GHQJDQ�PHQJJXQDNDQ�SURJUDP�

6366�� 8QWXN� PHQJXML� KLSRWHVLV� \DQJ� WHODK� GLUXPXVNDQ�� PDND� GDODP�

SHQHOLWLDQ�LQL�GLJXQDNDQ�PHWRGH�DQDOLVLV�GDWD�VHEDJDL�EHULNXW��
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�� 6WDWLVWLN�'HVNULSWLI

0HQXUXW� *KR]DOL� ����������� VWDWLVWLN� GHVNULSWLI� PHPEHULNDQ�

JDPEDUDQ� DWDX� GHVNULSVL� VXDWX� GDWD� \DQJ� GLOLKDW� GDUL� QLODL� UDWD� ± UDWD�

�PHDQ��� VWDQGDUG� GHYLDVL�� PDNVLPXP� GDQ� PLQLPXP�� VHKLQJJD� VHFDUD�

NRQWHNVWXDO�GDSDW�OHELK�PXGDK�GLPHQJHUWL�ROHK�SHPEDFD�

�� 8ML�$VXPVL�.ODVLN

8QWXN� PHQJHWDKXL� DSDNDK� PRGHO� UHJUHVL� EHQDU� ± EHQDU�

PHQXQMXNNDQ�KXEXQJDQ�\DQJ�VLJQLILNDQGDQ�PRGHO�\DQJ�GLJXQDNDQ�OD\DN�

DWDX� WLGDN� OD\DN� XQWXN� GLJXQDNDQ�� VHKLQJJD� � SHUOX� GLODNXNDQ� XML� DVXPVL�

NODVLN�� 8ML� DVXPVL� NODVLN� \DQJ� GLODNXNDQ� LDODK� XML� QRUPDOLWDV�� XML�

PXOWLNROLQHDULWDV��XML�KHWHURVNHGDVLWDV��GDQ�XML�DXWRNRUHODVL�

D� 8ML�1RUPDOLWDV

0HQXUXW� *KR]DOL� �������� WXMXDQ� XML� QRUPDOLWDV� DGDODK� XQWXN�

PHQJHWDKXL� DSDNDK� PRGHO� UHJUHVL�� YDULDEOH� SHQJJDQJJX� PHPLOLNL�

GLVWULEXVL�QRUPDO�DWDX� WLGDN��0HWRGH�\DQJ�GLJXQDNDQ�XML�QRUPDOLWDV�

DGDODK��

�� $QDOLVLV�*UDILN

1RUPDOLWDV� GDWD� GDSDW� GLNHWDKXL� GHQJDQ� FDUD� PHOLKDW� QRUPDO�

SUREDELOLW\� SORW� \DQJ� PHPEDQGLQJNDQ� GLVWULEXVL� NXPXODWLI� GDQ�

GLVWULEXVL� QRUPDO��6DWX�JDULV� OXUXV� DNDQ� WHUEHQWXN� GDUL� GLVWULEXVL�

QRUPDO��GLPDQD�SORWWLQJ�GDWD�UHVLGXDO�DNDQ�GLEDQGLQJNDQ GHQJDQ�

JDULV� GLDJRQDO�� 8QWXN� PHOLKDW� QRUPDOLWDV� GDWD� GDSDW� GLODNXNDQ�

GHQJDQ� FDUD� PHOLKDW� SHQ\HEDUDQ� SORWWLQJ� GDWD� UHVLGXDO� SDGD�

VXPEX� GLDJRQDO�� -LND� GDWD� PHQ\HEDU� GL� VHNLWDU� JDULV� GLDJRQDO�
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GDQ�PHQJLNXWL�DUDK�GLDJRQDO�PHQXQMXNNDQ�SROD�GLVWULEXVL�QRUPDO��

PDND�PRGHO�UHJUHVL�PHPHQXKL�DVXPVL�QRUPDOLWDV�

�� $QDOLVLV�6WDWLVWLN

'DODP� SHQHOLWLDQ� LQL�� SHQHOLWL� PHQJJXQDNDQ� XML� .ROPRJRURY�

6PLUQRY� ��� VDPSOH� .6�� XQWXN� PHQJXML� QRUPDOLWDV� GDWD�� %LOD�

VLJQLILNDQ� ȡ!������ PDND� GLVWULEXVL� GDWD� GLNDWDNDQ� QRUPDO�� 'DQ�

MLND�VHEDOLNQ\D�PDND�GLVWULEXVL�GDWD�WLGDN�QRUPDO��8ML�.�6�GLEXDW�

GHQJDQ�PHPEXDW�KLSRWHVLV�\DLWX��

+R��GDWD�UHVLGXDO�EHUGLVWULEXVL�QRUPDO��GDQ

+D���GDWD�UHVLGXDO�WLGDN�EHUGLVWULEXVL�QRUPDO�

E� 8ML�0XOWLNROLQHDULWDV

*KR]DOL� ���������� PHQ\DWDNDQ� EDKZD� WXMXDQ� GDUL� XML�

PXOWLNROLQHDULWDV�DGDODK�XQWXN�PHQJXML�DSDNDK�SDGD�PRGHO�UHJUHVL�

GLWHPXNDQ� DGDQ\D� NROHUDVL� DQWDUD� YDULDEOH� EHEDV� �LQGHSHQGHQ���

0RGHO�UHJUHVL�\DQJ�EDLN�WLGDN�DNDQ�PHQHPXNDQ�NROHUDVL�GLDQWDUD�

YDULDEOH� LQGHSHQGHQ�� 0XOWLNROLQHDULWDV�PHUXSDNDQ� VLWXDVL� DGDQ\D�

NROHUDVL�DQWDUD�YDULDEOH�± YDULDEOH�LQGHSHQGHQ�DQWDUD�VDWX�GHQJDQ�

\DQJ� ODLQ�� -LND� WHUMDGL� NROHUDVL� VHPXD� GLDQWDUD� VHVDPD� YDULDEOH�

EHEDV�PDND�NRQVHNXHQVLQ\D�DGDODK��

�� .RHILVLHQ�± NRHILVLHQ�UHJUHVL�WLGDN�GDSDW�GLWDNVLU�

�� 1LODL� VWDQGDUG� HUURU VHWLDS� NRHILVLHQ� UHJUHVL� PHQMDGL� WLGDN�

WHUKLQJJD�

'HQJDQ� PHOLKDW� QLODL� WROHUDQFH GDQ� YDULDQFH� LQIODWLRQ� IDFWRU

�9,)�� VHUWD� PHQJDQDOLVLV� PDWULNV� NROHUDVL� YDULDEOH� ± YDULDEOH�



ϰϵ

LQGHSHQGHQ� GDSDW� PHQGHWHNVL� DGD� DWDX� WLGDNQ\D�

PXOWLNROLQHDULWDV�� 1LODL� FXW� RII� \DQJ� ELDVDQ\D� GLSDNDL� XQWXN�

PHQXQMXNNDQ� WLGDN� DGDQ\D� PXOWLNROLQHDULWDV� DGDODK� MLND� QLODL�

WROHUDQFH� !���� DWDX� VDPD� GHQJDQ� QLODL� 9,)� ����� PDND� PRGHO�

GLNDWDNDQ� WHUEHEDV� GDUL� PXOWLNROLQHDULWDV�� 6HPDNLQ� WLQJJL� 9,)�

PDND�VHPDNLQ�UHQGDK�QLODL�WROHUDQFH�

F� 8ML�+HWHURVNHGDVWLVLWDV

0HQXUXW� *KR]DOL� ������������ XML� KHWHURVNHGDVWLVLWDV� EHUWXMXDQ�

XQWXN� PHQJXML� DSDNDK� GDODP� UHJUHVL� WHUMDGL� NHWLGDNVDPDDQ�

YDULDQV�GDUL�UHVLGXDO�VDWX�SHQJDPDWDQ�NH�SHQJDPDWDQ�\DQJ�ODLQ��

-LND�YDULDQV�GDUL� UHVLGXDO�VDWX�SHQJDPDWDQ�NH�SHQJDPDWDQ� ODLQ�

WHWDS��PDND�GLVHEXW�KRPRVNHGDVWLVLWDV��'DQ�MLND�EHUEHGD�GLVHEXW�

KHWHURVNHGDVWLVLWDV�

7HUGDSDW� GXD� PHWRGH� XQWXN� PHOLKDW� XML� KHWHURVNHGDVWLVLWDV��

\DLWX� GHQJDQ� PHOLKDW� SROD� JDPEDU� 6FDWWHUSORW� GDQ� XML� JOHMVHU��

$QDOLVLV� SDGD� JDPEDU� 6FDUWWHUSORW� \DQJ� PHQ\DWDNDQ� PRGHO�

UHJUHVL�EHUJDQGD WLGDN�WHUGDSDW�KHWHURVNHGDVWLVLWDV�MLND��

�� -LND�WLWLN�± WLWLN�GDWD�PHQ\HEDU�GL�DWDV��GL�EDZDK��DWDX�GL�VHNLWDU�

DQJND�QRO�

�� 7LWLN�± WLWLN�WLGDN�GDSDW�PHQJXPSXO�KDQ\D�GL�DWDV�DWDX�GL�EDZDK�

�� 3HQ\HEDUDQ� WLWLN� ± WLWLN� GDWD� WLGDN� EROHK� PHPEHQWXN� SROD�

EHUJHORPEDQJ PHOHEDU� NHPXGLDQ� PHQ\HPSLW� GDQ� PHOHEDU�

NHPEDOL�

�� 3HQ\HEDUDQ�WLWLN�± WLWLN�GDWD�VHEDLNQ\D�WLGDN�EHUSROD�



ϱϬ

8ML� JOHMVHU� GLODNXNDQ� GHQJDQ� FDUD� PHUHJUHV� VHOXUXK� YDULDEOH�

LQGHSHQGHQ� GHQJDQ� QLODL� DEVROXWH� UHVLGXDO� �DEVROXW�� VHEDJDL�

YDULDEOH� GHSHQGHQQ\D�� 0RGHO� UHJUHVL� WLGDN� WHUMDGL�

KHWHURVNHGDVWLVLWDV� MLND�QLODL� VLJQLILNDQ�!�����DNDQ� WHWDSL� MLND�QLODL�

VLJQLILNDQ��������PDND�GDODP�UHJUHVL�WHUMDGL�KHWHURVNHGDVWLVLWDV�

G� 8ML�$XWRNROHUDVL

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

UHJUHVL� VHGHUKDQD� �OLQLHU�� DGD� NROHUDVL� DQWDUD� NHVDODKDQ�

SHQJJDQJJX�SDGD�SHULRGH�W�GHQJDQ�NHVDODKDQ�SHQJJDQJJX�SDGD�

SHULRGH� W��� �VHEHOXPQ\D��5HJUHVL� \DQJ� EHEDV� GDUL� DXWRNROHUDVL�

GLVHEXW� VHEDJDL� PRGHO� UHJUHVL� \DQJ� EDLN�$VXPVL� PHQJHQDL�

LQGHSHQGHQVL� WHUKDGDS� UHVLGXDO� �QRQ�DXWRNROHUDVL�� GDSDW� GL� XML�

GHQJDQ� XML� 5XQ�� 0HQXUXW� *KR]DOL� ������������ UXQV� WHVW� VHEDJDL�

EDJLDQ� GDUL� VWDWLVWLN� QRQ�SDUDPHWLN� GDSDW� SXOD� GLJXQDNDQ� XQWXN�

PHQJXML�DSDNDK�DQWDU�UHVLGXDO�WHUGDSDW�NROHUDVL�\DQJ�WLQJJL��5XQV�

WHVW�GDSDW�GLJXQDNDQ�GHQJDQ�WLQJNDW�VLJQLILNDQ������

.HPXGLDQ� *KR]DOL� ������� MXJD� PHQMHODVNDQ� EDKZD� XML�

DXWRNROHUDVL�PHUXSDNDQ� SHQJXMLDQ� DVXPVL� GDODP� UHJUHVL� GLPDQD�

YDULDEOH� GHSHQGHQ� WLGDN� EHUNROHUDVL� GHQJDQ� GLULQ\D�

VHQGLUL�0DNVXG�NROHUDVL�GHQJDQ�GLUL�VHQGLUL�\DLWX�QLODL�GDUL�YDULDEOH�

GHSHQGHQ�WLGDN�EHUKXEXQJDQ�GHQJDQ�QLODL�YDULDEOH�LWX�VHQGLUL��EDLN�

QLODL�YDULDEOH�VHEHOXPQ\D�DWDX�QLODL�SHULRGH�VHWHODKQ\D�

8ML� 'XUELQ�:DWVRQ� �':� WHVW�� GLJXQDNDQ� XQWXN�PHQGHWHNVL� DGD�

DWDX�WLGDNQ\D�DXWRNROHUDVL��GLPDQD�KDVLO�SHQJXMLDQ�GLWHQWXNDQ�ROHK�

QLODL� 'XUELQ�:DWVRQ� �':��'DVDU� SHQJDPELODQ� NHSXWXVDQ� DGD�



ϱϭ

WLGDNQ\D� DXWRNROHUDVL� GHQJDQ� PHQJJXQDNDQ� 'XUELQ�:DWVRQ��

+LSRWHVLV�\DQJ�GLXMLNDQ��

+R���WLGDN�DGD�DXWRNROHUDVL

+����DGD�DXWRNROHUDVL

�� $QDOLVLV�5HJUHVL

$QDOLVLV�\DQJ�GLJXQDNDQ�GDOD�SHQHOLWLDQ�LQL�DGDODK�DQDOLVLV�UHJUHVL

OLQLHU� EHUJDQGD�$QDOLVLV� SHUVDPDDQ� UHJUHVL� EHUJDQGD� GLJXQDNDQ� XQWXN�

PHQJHWDKXL� SHQJDUXK�GDUL� EHEHUDSD�YDULDEOH� LQGHSHQGHQ� WHUKDGDS�VDWX�

YDULDEOH�GHSHQGHQ��3HUVDPDDQ�UHJUHVL�\DQJ�GLJXQDNDQ�DGDODK��

<� �D���E�;����E�;����H����������������������������������������������������������������������������

.HWHUDQJDQ��

< ��1LODL�3HUXVDKDDQ

;� ��.HSHPLOLNDQ�,QVWLWXVLRQDO

;� ��&RUSRUDWH�6RFLDO�5HVSRQVLELOLW\

D ��.RQVWDQWD�

E��E� ��.RHILVHQVL�5HJUHVL

H ��6WDQGDU�(UURU

�� 8ML�+LSRWHVLV

D� 8ML�6LJQLILNDQVL�3DUVLDO��8ML�W�

8ML� VLJQLILNDQVL� SDUVLDO� �8ML� W�� SDGD� GDVDUQ\D� PHQXQMXNNDQ�

VHEHUDSD�MDXK�SHQJDUXK�VDWX�YDULDEOH� LQGHSHQGHQ�WHUKDGDS�YDULDEOH�

GHSHQGHQ� GHQJDQ� PHQJDQJJDS� YDULDEOH� ODLQ� NRQVWDQ� �*KR]DOL��

����������� 7LQJNDW� VLJQLILNDQVL� \DQJ� GLJXQDNDQ� ��� GHQJDQ� GHUDMDW�

NHEHEDVDQ� �GHJUHH� RI� IUHHGRP�� GI � �Q�N�� GLPDQD� Q� DGDODK� MXPODK�



ϱϮ

SHQJDPDWDQ� GDQ� N� DGDODK� MXPODK� YDULDEOH� LQGHSHQGHQ� GDQ�

GHSHQGHQ�� SHQJXMLDQ� NRHILVLHQ� UHJUHVL� PDVLQJ� ± PDVLQJ� YDULDEOH�

DGDODK�VHEDJDL�EHULNXW��

�� +D� �� �L�  � �� EHUDUWL� WLGDN� DGD� SHQJDUXK� YDULDEOH� LQGHSHQGHQ� L�

SDGD�YDULDEHO�GHSHQGHQ

�� +D� ���L�����EHUDUWL� W�DGD�SHQJDUXK�YDULDEOH� LQGHSHQGHQ� L�SDGD�

YDULDEHO�GHSHQGHQ

.ULWHULD�SHQJDPELODQ�NHSXWXVDQ�DGDODK�VHEDJDL�EHULNXW��

�� -LND�7KLWXQJ!�7WDEHO�PDND�+R�GLWRODN�GDQ�+D�GLWHULPD��

-LND�7KLWXQJ��7WDEHO�PDND�+R�GLWHULPD�DWDX�+D�GLWRODN�

��� -LND� 3YDOXH�� ਕ ����� PDND� +D� GLWHULPD�� EHUDUWL� YDULDEOH�

LQGHSHQGHQ�EHUSHQJDUXK�VLJQLILNDQ�WHUKDGDS�YDULDEOH�GHSHQGHQ��

-LND�3YDOXH!�ਕ �����PDND�+D�GLWRODN��EHUDUWL�YDULDEOH� LQGHSHQGHQ�

WLGDN�EHUSHQJDUXK�VLJQLILNDQ�WHUKDGDS�YDULDEOH�GHSHQGHQ�

E� 8ML�.RHILVLHQ�'HWHUPLQDQ��5��

0HQXUXW� *KR]DOL� ���������� NRHILVLHQ� GHWHUPLQDVL� EHUWXMXDQ�

XQWXN� PHQJXNXU� VHEHUDSD� MDXK� NHPDPSXDQ� PRGHO� GDODP�

PHQHUDQJNDQ�YDULDVL�YDULDEOH�GHSHQGHQ��QLODLQ\D�DQWDUD���VDPSDL����

MLND� VHPDNLQ� PHQGHNDWL� PDND� PRGHO� VHPDNLQ� EDLN�� 7HWDSL� ELDV�

WHUKDGDS� MXPODK� YDULDEOH� LQGHSHQGHQ� \DQJ� GLPDVXNNDQ� NH� GDODP�

PRGHO� PHUXSDNDQ� VDODK� VDWX� NHOHPDKDQ� \DQJ� GLPLOLNL� NRHILVLHQ� LQL��

6HWLDS�DGD�WDPEDKDQ�YDULDEOH� LQGHSHQGHQ�PDND�5� SDVWL�PHQLQJNDW�

WLGDN� SHGXOL� DSDNDK� YDULDEOH� WHUVHEXW� EHUSHQJDUXK� DWDX� WLGDN�

WHUKDGDS� YDULDEOH GHSHQGHQ�� .DUHQD� QLODL� $GMXVWHG�5�6TXDUH� GDSDW�

QDLN�DWDX�WXUXQ�DSDELOD�VDODK�VDWX�YDULDEHO� LQGHSHQGHQ�GLWDPEDKNDQ�



ϱϯ

NH�GDODP�PRGHO��VDDW�HYDOXDVL�PRGHO�UHJUHVL�WHUEDLN�GLDQMXUND��XQWXN�

PHQJJXQDNDQ�$GMXVWHG�5�6TXDUH�

F� 8ML�6LJQLILNDQVL�6LPXOWDQ��8ML�)�

.XQFRUR �����������PHQ\DNDWDQ� EDKZD� XML� )�PHUXSDNDQ� XML�

\DQJ�PHQXQMXNNDQ�DSDNDK�VHPXD�YDULDEOH�LQGHSHQGHQ�\DQJ�WHUGDSDW�

GDODP�PRGHO� UHJUHVL�PHPSXQ\DL�SHQJDUXK�VHFDUD�EHUVDPD�± VDPD�

WHUKDGDS� YDULDEOH� GHSHQGHQ�� $GDSXQ� PHQJHQDL� KLSRWHVLV� \DQJ�

GLODNXNDQ�GDODP�SHQHOLWLDQ�LQL�GLUXPXVNDQ�VHEDJDL�EHULNXW��

�� -LND�QLODL�)KLWXQJ!�)WDEHO�PDND�YDULDEHO�;�VHFDUD�EHUVDPD�VDPD�

PHPLOLNL�SHQJDUXK�\DQJ�VLJQLILNDQ�WHUKDGDS�YDULDEHO�<��

�� -LND�QLODL�)KLWXQJ��)WDEHO�PDND�YDULDEHO�;�VHFDUD�EHUVDPD�VDPD�

WLGDN�PHPLOLNL�SHQJDUXK�\DQJ�VLJQLILNDQ�WHUKDGDS�YDULDEHO�<�

�� -LND� )KLWXQJ!� )WDEHO�� PDND� +R� GLWHULPD� DWDX� +D� GLWRODN��

VHGDQJNDQ�MLND�)KLWXQJ��)WDEHO��PDND�+R�GLWRODN�GDQ�+D�GLWHULPD��

-LND� WLQJNDW� VLJQLILNDQVL� GLEDZDK� ����� PDND� +R� GLWRODN� GDQ� +D�

GLWHULPD��

)KLWXQJ�GDSDW�GLNHWDKXL�PHODOXL�

݁ݎܽݑݍݏ݊ܽ݁ܯ ݊݅ݏݏ݁ݎܴ݃݁

݁ݎܽݑݍݏ݊ܽ݁ܯ ݈ܽݑ݀݅ݏܴ݁

'LPDQD��

�� +�� �� E��� E��  � �� DUWLQ\D� WLGDN� DGD� SHQJDUXK� GDUL� YDULDEHO�

LQGHSHQGHQ� VHFDUD� EHUVDPD�VDPD� WHUKDGDS� YDULDEHO�

GHSHQGHQ��'LPDQD�+��DGDODK�WLGDN�DGD�SHQJDUXK�GDUL�DQWDUD�

NHSHPLOLNDQ� LQVWLWXVLRQDO� GDQ� &65VHFDUD� EHUVDPD�VDPD�

WHUKDGDS�QLODL�SHUXVDKDDQ��



ϱϰ

�� +D���E���E������DUWLQ\D�DGD�SHQJDUXK�GDUL�YDULDEHO�LQGHSHQGHQ�

VHFDUD� EHUVDPD�VDPD� WHUKDGDS� YDULDEHO� GHSHQGHQ�� 'LPDQD�

+D� DGDODK� DGD� SHQJDUXK� GDUL� NHSHPLOLNDQ� LQVWLWXVLRQDO� GDQ�

&65�VHFDUD�EHUVDPD�VDPD�WHUKDGDS�QLODL�SHUXVDKDDQ��

�� 8ML�0RGHUDWLQJ

8ML�PRGHUDWLQJ�DWDX�05$��0RGHUDWHG�5HJUHVVLRQ�$QDO\VLV��

PHQJJXQDNDQ� SHQGHNDWDQ� DQDOLWLN� \DQJ� PHPSHUWDKDQNDQ�

LQWHJULWDV� VDPSHO� GDQ� PHPEHULNDQ� GDVDU� XQWXN� PHQJRQWURO�

SHQJDUXK�YDULDEOH�PRGHUDWRU�8QWXN�PHQJJXQDNDQ�05$�NLUD�KDUXV�

NLWD� KDUXV� PHPEDQGLQJNDQ� WLJD� SHUVDPDDQ� UHJUHVL� XQWXN�

PHQHQWXNDQ�MHQLV�YDULDEOH�PRGHUDWRU��*KR]DOL������������

<� �Į���;����;��H���������������������������������������������������������������

<� �Į���[����=���;�=���;����;�=�H�����������������������������

.HWHUDQJDQ��

<  �1LODL�3HUXVDKDDQ

Į  �NRQVWDQWD

��� ��  NRHILVLHQUHJUHVL

;�  .HSHPLOLNDQ�,VWLWXVLRQDO

;�  &RUSRUDWH�6RFLDO�5HVSRQVLELOLW\

=  �UDVLR�SURILWDELOLWDV

;�=  UDVLR�PRGHUDWLQJ�NHSHPLOLNDQ�LQVWLWXVLRQDO�GHQJDQ�SURILWDELOOLWDV

;�=  �UDVLR�PRGHUDWLQJ�&65�GHQJDQ�SURILWDELOLWDV

'HQJDQ�SHQJXMLDQQ\D��



ϱϱ

+R� �� ���� ���  � ��� PDND� SURILWDELOLWDV� WLGDN� GDSDW� PHPRGHUDVL� KXEXQJDQ�

NHSHPLOLNDQ� LQVWLWXVLRQDO� GDQ� &65� WHUKDGDS� QLODL�

SHUXVDKDDQ�

+R� �� ���� ��� �� ��� DUWLQ\D� SURILWDELOLWDV� GDSDW� PHPRGHUDVL� KXEXQJDQ�

NHSHPLOLNDQ� LQVWLWXVLRQDO� GDQ� &65� WHUKDGDS� QLODL�

SHUXVDKDDQ�

'HQJDQ�NULWHULD�SHQJDPELODQ�NHSXWXVDQ��

�� -LND�SUREDELOLWDV���������PDND�+D�GLWHULPD�GDQ�+R�GLWRODN�

�� -LND�SUREDELOLWDV�!�������PDND�+D�GLWRODN�GDQ�+R�GLWHULPD�

8QWXN�PHQJHWDKXL� DSDNDK�SURILWDELOLWDV�PHPSHUNXDW� DWDX�PHPSHUOHPDK�

KXEXQJDQ�NHSHPLOLNDQ� LQVWLWXVLRQDO�GDQ�&65� WHUKDGDS�QLODL�SHUXVDKDDQ��

PDND�XML�KLSRWHVLVQ\D��VHEDJDL�EHULNXW��

x -LND� KDVLO� 5� SDGD� SHUVDPDDQ� ���� OHELK� EHVDU� GDULSDGD�5� SDGD�

SHUVDPDDQ� ����� PDND SURILWDELOLWDV� PHPSHUOHPDK� KXEXQJDQ�

DQWDUD� NHSHPLOLNDQ� LQVWLWXVLRQDO� GDQ� &65� WHUKDGDS� QLODL�

SHUXVDKDDQ�

x -LND� KDVLO� 5� SDGD� SHUVDPDDQ� ���� OHELK� NHFLO� GDULSDGD� 5� SDGD�

SHUVDPDDQ� �����PDND�SURILWDELOLWDV�PHPSHUNXDW�KXEXQJDQ�DQWDUD�

NHSHPLOLNDQ�LQVWLWXVLRQDO�GDQ�&65�WHUKDGDS�QLODL�SHUXVDKDDQ�


