
ϯϮ

%$%�,,,

0(72'$�3(1(/,7,$1

���� 6WUDWHJL�3HQHOLWLDQ

0HWRGH�SHQHOLWLDQ�PHQXUXW�3URI�'U��6XJL\RQR�DGDODK�VXDWX�FDUD�DWDX�

SURVHV�LOPLDK�GHQJDQ�WXMXDQ�PHPSHUROHK�GDWD�GHQJDQ�NHJXQDDQ�GDQ�WXMXDQ�

WHUWHQWX��3DGD�SHQHOLWLDQ�LQL��SHQGHNDWDQ�\DQJ�GLJXQDNDQ�DGDODK�SHQGHNDWDQ�

NXDQWLWDWLI�� 3HQHOLWLDQ� GHQJDQ� SHQGHNDWDQ� NXDQWLWDWLI� PHUXSDNDQ� VXDWX�

SHQHOLWLDQ� \DQJ� MHQLV� SHQHOLWLDQQ\D� PHQJJXQDNDQ� UDQFDQJDQ� SHQHOLWLDQ�

EHUGDVDUNDQ� SURVHGXU� VWDWLVWLN� DWDX� ELVD� MXJD� GHQJDQ� FDUD� ODLQ� XQWXN�

PHQJXNXU�YDULDEHO�SHQHOLWLDQQ\D��

6XPEHU�GDWD�\DQJ�GLJXQDNDQ�SDGD�SHQHOLWLDQ�LQL�DGDODK�PHQJJXQDNDQ�

GDWD� VHNXQGHU� \DLWX� SHQHOLWLDQ� \DQJ� GLODNXNDQ� GLPDQD� SHQHOLWL� WLGDN�

PHODNXNDQ� REVHUYDVL� VHFDUD� ODQJVXQJ�� PHODLQNDQ� KDQ\D� PHQJDPELO� GDWD�

GDWD�\DQJ�WHODK�GLROHK�GDQ�GLVDMLNDQ�ROHK�SLKDN�NHWLJD��%HUGDVDUNDQ�PHWRGH�

SHQHOLWLDQQ\D�� SHQHOLWLDQ� LQL� WHUPDVXN� GDODP� SHQHOLWLDQ� MHQLV� NDXVDO�

NRPSHUDWLI� \DLWX� PHQHOLWL� KXEXQJDQ� VHEDE�DNLEDW� DQWDUD� YDULDEHO�

LQGHSHQGHQ�GHQJDQ�YDULDEHO�GHSHQGHQ��

'DODP� SHQHOLWLDQ� LQL� GLODNXNDQ� DQDOLVLV� XQWXN�PHQJHWDKXL� KXEXQJDQ�

VHEDE�DNLEDW� EHUXSD� SHQJDUXK� WRWDO� DVVHW SHUXVDKDDQ�� RSLQL� DXGLW��

GDQOHYHUDJHWHUKDGDS�DXGLW�UHSRUW�ODJ��

���� 3RSXODVL�GDQ�6DPSHO�

������3RSXODVL�3HQHOLWLDQ�

3RSXODVL� PHQXUXW� 3URI�� 'U�� 6LJR\RQR� ������� PHUXSDNDQ� ZLOD\DK�

JHQHUDOLVDVL� \DQJ� WHUGLUL� DWDV� REMHN�VXEMHN� \DQJ� PHPLOLNL� NXDQWLWDV� GDQ�

NDUDNWHULVWLN� WHUWHQWX� \DQJ� GLWHWDSNDQ� ROHK� SHQHOLWL� XQWXN� GLSHODMDUL� GDQ�

NHPXGLDQ�GLWDULN�NHVLPSXODQQ\D��3RSXODVL� MXJD�GLNDWDNDQ�NHVHOXUXKDQ�GDUL�

YDULDEHO�\DQJ�PHQ\DQJNXW�PDVDODK�\DQJ�GLWHOLWL��
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3RSXODVL�\DQJ�GLJXQDNDQ�GDODP�SHQHOLWLDQ�LQL�DGDODK�SHUXVDKDDQ�\DQJ�

EHUJHUDN� GL� VHNWRU� ELGDQJ� KRWHO�� UHVWRUDQ� GDQ� SDULZLVDWD� \DQJ� WHUGDIWDU� GL�

%(,� SHULRGH� ����������� 3HUXVDKDDQ� VHNWRU� KRWHO�� UHVWRUDQ�� GDQ� SDULZLVDWD�

PHUXSDNDQ� VDODK� VDWX� VHNWRU� SHUXVDKDDQ� \DQJ� SDOLQJ� EHUGDPSDN� WHUKDGDS

DGDQ\D� SDQGHPL� FRYLG����� 'LNHWDKXL� EHEHUDSD� NHELMDNDQ� SHPHULQWDK�

GLNHOXDUNDQ� XQWXN� PHQHNDQ� SHQ\HEDUDQ� WHUVHEXW�� VDODK� VDWXQ\D� GHQJDQ�

33.0�� +DO� LQL� DNDQ� EHUGDPSDN� SDGD� PHQXUXQQ\D� SHQJXQMXQJ� \DQJ�

EHUOLEXU�� 6HODLQ� LWX� VHNWRU� SHUXVDKDDQ� WHUVHEXW� MDUDQJ� GLWHPXL� GL� GDODP�

VHEXDK� SHQHOLWLDQ�� KDO� LWX� \DQJ� PHPEXDW� SHQHOLWL� LQJLQ� PHQHOLWL� VHNWRU�

WHUVHEXW��

7DEHO������3RSXODVL�3HQHOLWLDQ

1R� .RGH�6DKDP 1DPD�(PLQWHQ

�� %$<8 %D\X�%XDQD�7EN

�� %89$ %XNLW�8OXZDWX�9LOOD�7EN

�� &/$< &LWUD�3XWUD�5HDOW\�7%N

�� ')$0 'DIDP�3URSHUW\�,QGRQHVLD�7EN

�� '8&. -D\D�%HUVDPD�,QGR�7EN

�� ($67 (DVWSDUF�+RWHO�7EN

�� )$67 )DVW�)RRG�,QGRQHVLD�7EN

�� ),77 +RWHO�)LWUD�,QWHUQDWLRQDO�7EN

�� +20( +RWHO�0DGDULQH�5HJHQF\�7EN

��� +27/ 6DUDVZDWL�*UL\D�/HVWDUL�7EN

��� +50( 0HQWHQJ�+HULWDJH�5HDOW\�7EN

��� ,&21 ,VODQG�&RQFHSW�,QGRQHVLD�7EN

��� ,133 ,QGRQHVLDQ�3DUDGLVH�3URSHUW\�7EN

��� -*/( *UDKD�$QGUDVHQWD�3URSHUWLQGR�7EN

��� -,+' -DNDUWD�,QWHUQDWLRQDO�+RWHO�	�'HYHSORPHQW�

7EN

��� -637 -DNDUWD�6HWLDEXGL�,QWHUQDWLRQDO�7EN

��� .3,* 01&�/DQG�7EN
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��� 0$%$ 0DUJD�$EKLQD\D�$EDGL�7EN

��� 0$0, 0DV�0XUQL�,QGRQHVLD�7EN

��� 0$3% 0$3�%RJD�$GLSHUNDVD�7EN

��� 0,1$ 6DQXUKDVWD�0LWUD�7EN

��� 1$6$ $\DQD�/DQG�,QWHUQDWLRQDO�7EN

��� 1$72 1XVDQWDUD�3URSHUWL�,QWHUQDVLRQDO�7EN

��� 186$ 6LQHUJL�0HJDK�,QWHUQXVD�7EN

��� 3$15 3DQRUDPD�6HQWUDZLVDWD�7EN

��� 3'(6 'HVWLQDVL�7LUWD�1XVDQWDUD�7EN

��� 3*-2 7RXULQGR�*XLGH�,QGRQHVLD�7EN

��� 3*/, 3HPEDQJXQDQ�*UDKD�/HVWDUL�,QGDK�7EN

��� 3-$$ 3HPEDQJXQDQ�-D\D�$QFRO�7EN

��� 316( 3XGMLDGL�DQG�6RQV�7EN

��� 36.7 5HG�3ODQHW�,QGRQHVLD�7EN

��� 3763 3LRQHHULQGR�*RXUPHQW�,QWHUQDWLRQDO�7EN

��� 3==$ 6DUL�0HODWL�.HQFDQD

��� 6+,' +RWHO�6DKLG�-D\D�,QWHUQDVLRQDO�7EN

��� 6276 6DWULD�0HJD�.HQFDQD�7EN

6XPEHU�ZZZ�LG[�FR�LG

������6DPSHO�3HQHOLWLDQ�

6DPSHO�DGDODK�EDJLDQ�GDUL�MXPODK�GDWD�GDQ�NDUDNWHULVWLN�\DQJ�GLPLOLNL�

ROHK�SRSXODVL�WHUVHEXW��6XJL\RQR���������3DGD�SHQHOLWLDQ�LQL��VDPSHO�GLDPELO�

GHQJDQ� PHQJJXQDNDQ� WHNQLN� SXUSRVLYH� VDPSOLQJ�� 3XUSRVLYH� 6DPSOLQJ

DGDODK�PHWRGH�SHQJDPELODQ� VDPSHO�GLPDQD� WLGDNV� VHPXD�HOHPHQ�SRSXODVL�

GDSDW� GLMDGLNDQ� VHEXDK� VDPSHO�� QDPXQ� VDPSHO� WHUVHEXW� KDUXV� GLVHOHNVL�

VHVXDL�GHQJDQ�NULWHULD�WHUWHQWX���6RHQWRUR��������

.ULWHULD�GDODP�VDPSHO�SHQHOLWLDQ�LQL�DGDODK�GLWHWDSNDQ VHEDJDL�EHLNXW��

D� 3HUXVDKDDQ�VHNWRU�KRWHO��UHVWRUDQ��GDQ�SDULZLVDWD�\DQJ�WHUGDIWDU�GL�

%XUVD�(IHN�,QGRQHVLD�VHODPD�HPSDW WDKXQ�EHUWXUXW�WXUXW�GDUL������

�����
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E� 3HUXVDKDDQ� WHODK� PHPSXEOLNDVL� ODSRUDQ� NHXDQJDQ� EHUXUXW�WXUXW�

VHODPD� SHULRGH� ���������� \DLWX� EHULVL� GDWD� LQIRUPDVL� \DQJ�

OHQJNDS� GDQ� GDSDW� GLJXQDNDQ� GDODP� SHQHOLWLDQ� LQL� VHUWD� ODSRUDQ�

WHUVHEXW� WHODK� VHOHVDL� GLDXGLW� GDQ� GLVHUWDL� ODSRUDQ� DXGLWRU�

LQGHSHQGHQ�

F� 3HUXVDKDDQ� VHNWRU� KRWHO�� UHVWRUDQ�� GDQ� SDULZLVDWD� \DQJ� PHPLOLNL�

GDWD� OHQJNDS� PHQJHQDL� WRWDO� DVHW SHUXVDKDDQ�� RSLQL� DXGLWRU�� GDQ�

OHYHUDJH�\DQJ�WHODK�GLVDKNDQ�VHODPD�SHULRGH�����������

���� 'DWD�GDQ�-HQLV�3HQJXPSXODQ�'DWD

������-HQLV�'DWD�

'DWD�\DQJ�GLJXQDNDQ�GDODP�SHQHOLWLDQ�LQL�DGDODK�GDWD�SDQHO��EHUWXUXW�

WXUXW�DWDX�EDODQFHG�SDQHO�GDWD���0HQXUXW�:LQDUQR���������GDWD�SDQHO�DGDODK�

JDEXQJDQ� DQWDUD� GDWD� WLPH� VHULHV� GDQ� FURVV� VHFWLRQ�� \DQJ� PHPLOLNL�

NDUDNWHULVWLN�WHUGLUL�DWDV�EHEHUDSDREMHN�GDQ�PHOLSXWL�SHULRGH�WHUWHQWX��

������6XPEHU�'DWD�

3HQHOLWLDQ�LQL�PHQJJXQDNDQ�VXPEHU�GDWD�VHNXQGHU�EHUXSD�GDWD�ODSRUDQ�

NHXDQJDQ� WDKXQDQ� SHUXVDKDDQ� \DQJ� EHUDVDO� GDUL� VLWXV�ZHEVLWH UHVPL�%XUVD�

(IHN�,QGRQHVLD��ZZZ�LG[�FR�LG��\DQJ�ODSRUDQQ\D�WHODK�GLSXEOLNDVL�GDQ�WHODK�

GLDXGLW� VHFDUD� OHQJNDS� ROHK� DXGLWRU� LQGHSHQGHQ�� 6HODLQ� LWX� MXJD� GLSHUROHK�

GDUL� EHEHUDSD� MXUQDO�MXUQDO� DNXQWDQVL�� OLWHUDWXU��PHGLD�PDVVD� LQWHUQHW�� GDQ�

OLWHODWXU�\DQJ�WHUGDSDW�GL�SHUSXVWDNDDQ�67(,�

������ 0HWRGH�3HQJXPSXODQ�'DWD

0HWRGH� SHQJXPSXODQ� GDWD� \DQJ� GLJXQDNDQ� DGDODK� PHWRGH�

NXDQWLWDWLI�� 0HQXUXW� 6XJL\RQR� �������� PHWRGH� SHQHOLWLDQ� NXDQWLWDWLI� MXJD�

GDSDW� GLDUWLNDQ� VHEDJDL� PHWRGH� SHQHOLWLDQ� \DQJ� EHUGDVDUNDQ� ILOVDIDW�

SRVLWLYLVPH� \DQJ� GLJXQDNDQ� XQWXN� PHQHOLWL� SDGD� SRSXODVL� DWDX� VDPSOH�

WHUWHQWX�� SHQJXPSXODQ� GDWD� PHQJJXQDNDQ� LQVWUXPHQW� SHQHOLWLDQ�� DQDOLVLV�

GDWD�\DQJ�EHUVLIDW�NXDQWLWDWLI�VWDWLVWLN�GHQJDQ�WXMXDQ�PHQJXML�KLSRWHVLV�\DQJ�

WHODK�GLWHWDSNDQ��
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���� 2SHUVLRQDO�9DULDEHO�

2SHUDVLRQDO�YDULDEHO�DGDODK�VXDWX�SHQJJDPEDUDQ�GHILQLVL�YDULDEH�\DQJ�

DGD� GL� GDODP� VHEXDK� SHQHOLWLDQ�� 0HQXUXW� 6XJL\RQR� �������� YDULDEHO�

SHQHOLWLDQ� SDGD� XPXPQ\D� DGDODK� VHJDOD� VHVXDWX� \DQJ� EHUEHQWX� DSD� VDMD�

\DQJ� GLMDGLNDQ� ROHK� SHQHOLWL� VHEDJDL� GDVDU� XQWXN� PHPSHUROHK� LQIRUPDVL�

VHKLQJJD�GDSDW�GLSHODMDUL�GDQ�NHPXGLDQ�GLWDULN�NHVLPSXODQQ\D��

9DULDEHO�YDULDEHO� \DQJ� GLEXWXKNDQ� GDODP� SHQHOLWLDQ� LQL� DGD� HQDP�

MHQLV��\DLWX�YDULDEHO�LQGHSHQGHQ�VHEDQ\DN WLJD EHUXSDWRWDO�DVHW SHUXVDKDDQ��

RSLQL DXGLW�GDQ�OHYHUDJH��6HGDQJNDQ�YDULDEHO�GHSHQGHQ�VHEDQ\DN�VDWX�\DLWX�

DXGLW�UHSRUW�ODJ�

7DEHO���� 5LQJNDVDQ�2SHUDVLRQDO�9DULDEHO

1R�� 9DULDEHO� \DQJ�

GLXNXU

'LPHQVL ,QGLNDWRU 6NDOD�

9DULDEHO�

,QGHSHQGHQ

�� 7RWDO� $VHW��

3HUXVDKDDQ�

�;��

7RWDO� DVHW� SHUXVDKDDQ�

DGDODK� SHUKLWXQJDQ�

GDUL� MXPODK� DVHW� DWDX�

NHND\DDQ� \DQJ�

GLPLOLNL� ROHK�

SHUXVDKDDQ

7RWDO� DVHW�  � QDWXUDO�

ORJ

1RPLQDO�

�� 2SLQL� $XGLW�

�;��

2SLQL� DXGLW� DGDODK�

SHUQ\DWDDQ� VWDQGDH�

GDUL� NHVLPSXODQ�

DXGLWRU� \DQJ� GLGDSDW�

EHUGDVDUNDQ�

NHVLPSXODQ�GDUL�SURVHV�

DXGLW

.RGH� ,� XQWXN� RSLQL�

DXGLW� WDQSD�

PRGLILNDVL�

.RGH� �� XQWXN� RSLQL�

PRGLILNDVL�

1RPLQDO�

�� /HYHUDJH �;�� /HYHUDJH� DGDODK� '(5� �� 5DVLR
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NHPDPSXDQ�

SHUXVDKDDQ� XQWXN�

PHPHQXKL� NHZDMLEDQ�

MDQJND� SDQMDQJ� DWDX�

SHQGHN�� 9DULDEHO� LQL�

GLSUR\HNVL�

PHQJJXQDNDQ� 'HEW� WR�

(TXLW\�5DWLR

7RWDO�NHZDMLEDQ�

7RWDO�(NXLWDV

9DULDEHO�

'HSHQGHQ

$XGLW� 5HSRUW�

/DJ��<�

$XGLW� UHSRUW� ODJ�

PHQXQMXNNDQ� ODPDQ\D�

SHQ\HOHVDLDQ� DXGLW�

WXMXDQ� PHQ\HOXUXK�

GDUL� VXDWX� DXGLW�

ODSRUDQ�NHXDQJDQ

$XGLW� UHSRUW� ODJ�  �

WDQJJDO�ODSRUDQ�DXGLW�

± WDQJJDO� ODSRUDQ�

NHXDQJDQ

1RPLQDO�

������9DULDEHO�'HSHQGHQ

9DULDEHO�GHSHQGHQ�\DQJ�GLJXQDNDQ�GDODP�SHQHOLWLDQ� LQL�DGDODK�DXGLW�

UHSRUW�ODJ��$XGLW�UHSRUW�ODJDGDODK�UHQWDQJ�ZDNWX�\DQJ�GLNHWDKXL�GDQ�GLXNXU�

EHUGDVDUNDQ�ODPDQ\D�KDUL�\DQJ�GLEXWXKNDQ�VHEXDK�SHUXVDKDDQ�PHPSHUROHK�

KDVLO� MDGL� ODSRUDQ� DXGLWRU� LQGHSHQGHQ� DWDV� DXGLW� ODSRUDQ� NHXDQJDQ� VHVXDL�

GHQJDQ�SHUDWXUDQ�2WRULWDV�-DVD�.HXDQJDQ��/XVLDQD������������

$5/� �WDQJJDO�ODSRUDQ�DXGLW�± WDQJJDO�ODSRUDQ�NHXDQJDQ�

������9DULDEHO�,QGHSHQGHQ�

�� 7RWDO�$VHW�3HUXVDKDDQ

7RWDO�DVHW� SHUXVDKDDQ�WHUNDLW�GHQJDQ GDVDU�SHQJXNXUDQ� XNXUDQ�VXDWX�

SHUXVDKDDQ�� 8NXUDQ� SHUXVDKDDQ� DGDODK� EHVDU� NHFLOQ\D� VXDWX� SHUXVDKDDQ�
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\DQJ�GLXNXU�GDUL�EHVDUQ\D�WRWDO�DVHW�DWDX�NHND\DDQ�\DQJ�GLPLOLNL�ROHK�VXDWX�

SHUXVDKDDQ�� 3HQJDUXK� LQL� GLWXQMXNNDQ� GHQJDQ� VHPDNLQ� EHVDUQ\D� QLODL� WRWDO�

DVHW� \DQJ� GLPLOLNL� ROHK� SHUXVDKDDQ�� VHPDNLQ� SHQGHN� UHQWDQJ� MDUDN� ZDNWX�

ODSRUDQ�DXGLW�GDUL�ODSRUDQ�NHXDQJDQ�SHUXVDKDDQ��EHJLWX�VHEDOLNQ\D��

3DGD�SHQHOLWLDQ�LQL��YDULDEHO�WRWDO�DVHW�GLKLWXQJ�EHUGDVDUNDQ�WRWDO�DVHW�

DWDX� WRWDO� DNWLYD� \DQJ� WHUGDSDW� SDGD� ODSRUDQ� QHUDFD� SHUXVDKDDQ� GDQ�

GLODPEDQJNDQ� GHQJDQ� $6(7�� 7RWDO� DVHW� GDSDW� GLQ\DWDNDQ� ROHK� UXPXV�

VHEDJDL�EHULNXW�

7RWDO�$VHW 3HUXVDKDDQ  �1DWXUDO�/RJ��WRWDO�DVHW�

�� 2SLQL�$XGLW�

2SLQL� DXGLW�PHUXSDNDQ�SHUQ\DWDDQ�GDUL� DXGLWRU� WHUKDGDS�NHZDMDUDQ�

VXDWX� ODSRUDQ�NHXDQJDQ�GDUL�HQWLWDV�\DQJ� WHODK�GLDXGLW��.HZDMDUDQ� WHUVHEXW�

PHQ\DQJNXW� PDWHULDOLWDV�� SRVLVL� NHXDQJDQ� SHUXVDKDDQ�� VHUWD� DUXV� NDV�

SHUXVDKDDQ��

2SLQL�DGDODK�SHUQ\DWDDQ�VHFDUD�SURIHVLRQDO�GDQ�LQGHSHQGHQ�VHEDJDR�

NHVLPSXODQ DWDV� SHPHULNVDDQ� VHKXEXQJDQ� GHQJDQ� WLQJNDW� NHZDMDUDQ�

LQIRUPDVL� \DQJ� GLVDMLNDQ� GDODP� ODSRUDQ� NHXDQJDQ�� 'DODP� SHQHOLWLDQ� LQL��

RSLQL� DXGLWRU� GLXNXU� PHQJJXQDNDQ� YDULDEHO� GXPP\�� .RGH� ,� XQWXN�

SHUQ\DWDDQ�DXGLWRU�XQTXDOLILHG�RSLQLRQ�GDQ�NRGH���XQWXN�SHUQ\DWDDQ�DXGLWRU�

VHODLQ�XQTXDOLILHG�RSLQLRQ��

�� /HYHUDJH�

0HQXUXW�'HDQHVV�GDQ�5LDQWR��������� OHYHUDJH�PHUXSDNDQ�UDVLR�\DQJ�

PHQJJDPEDUNDQ� NHPDPSXDQ� SHUXVDKDDQ� GDODP� PHPHQXKL� VHOXUXK�

NHZDMLEDQQ\D�EDLN�MDQJND�SHQGHN�GDQ�MDQJND�SDQMDQJ��$SDELOD�SHUXVDKDDQ�

PHPLOLNL�WLQJNDW�OHYHUDJH�\DQJ�WLQJJL��PDND�ULVLNR�NHUXJLDQ�DNDQ�EHUWDPEDK�

VHKLQJJD� PHQ\HEDENDQ� DXGLWRU� EHUKDWL�KDWL� GDODP� PHPHULNVD� ODSRUDQ�

NHXDQJDQ�

3HQHOLWLDQ� NDOL� LQL� SHQHOLWL� PHQJJXQDNDQ� UDVLR�'HEW� WR� (TXLW\� 5DWLR�

�'(5��� NDUHQD� UDVLR� LQL� DNDQ� PHQJJDPEDUNDQ� VHMDXK� PDQD� SHUXVDKDDQ�
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PDPSX� PHOXQDVL� NHZDMLEDQ�NHZDMLEDQQ\D� SDGD� SLKDN� NUHGLWXU� GDQ�

PHPELD\DL�DVHW�SHUXVDKDDQ��

'HEW�WR�(TXLW\�5DWLR� �7RWDO�.HZDMLEDQ

7RWDO�(NXLWDV�

���� 0HWRGD�$QDOLVLV�'DWD�

0HWRGH� DQDOLVLV� GDWD� \DQJ� GLJXQDNDQ� GDODP� SHQHOLWLDQ� LQL� DGDODK�

PHQJJXQDNDQ� DQDOLVLV� PRGHO� UHJUHVL� VHGHUKDQD� GDQ� DQDOLVLV� UHJUHVL� GDWD�

SDQHO�'DWD�SDQHO�DGDODK�MHQLV�GDWD�JDEXQJDQ�GDUL�GDWD� WLPH�VHULHV �UXQWXQ�

ZDNWX�� GDQ� FURVV� VHFWLRQ �VHNVL� VLODQJ��� .HXQJJXODQ� GDWD� SDQHO� VDODK�

VDWXQ\D� DGDODK� GDSDW�PHPEHULNDQ� GDWD� \DQJ� OHELK� LQIRUPDWLI� GDQ� DNXUDW�

GDODP�PHQGHWHNVL�GDQ�PHQJDWXU�HIHN�\DQJ�WLGDN�GDSDW�GLDPDWL�GDODP�GDWD�

WLPH� VHULHV� GDQ� FURVV� VHFWLRQ�� .HPXGLDQ�� GDWD� WHUVHEXW� DNDQ� GLRODK�

PHQJJXQDNDQ�DSOLNDVL�(YLHZV�����

������ 6WDWLVWLN�'HVNULSWLI�

6WDWLVWLN� GHVNULSWLI� PHUXSDNDQ� SURVHGXU� \DQJ� GLJXQDNDQ� XQWXN�

PHUDQJNXP��PHQ\DMLNDQ�GDWD�GDODP�DQDOLV�DWDX�VDPSHO��DWDX�PHPEHULNDQ�

JDPEDUDQ� DWDV� QLODL� YDULDEHO� LQGHSHQGHQ� PDXSXQ� YDULDEHO� EHUXSD� VXDX�

NHVLPSXODQ�GDODP�EHQWXN�WDEHO�DWDX�GDIWDU��JDPEDU��GDQ�JUDILN�GLDJUDP��

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

DWDX� GHVNULSVL� VXDWX� GDWD� \DQJ� GLOLKDW� GDUL� QLODL� UDWD�UDWD� �PHDQ��� VWDQGDU�

GHYLDVL�� YDULDQV�� PDNVLPXP�� PLQLPXP�� VXP�� UDQJH�� NXUWRVLV�� GDQ�

VNHZQHVV� �NHPHQFHQJDQ� GLVWULEXVL��� $QDOLVLV� LQL� PHUXSDNDQ� WHNQLN�

GHVNULSWLI� \DQJ� PHPEHULNDQ� LQIRUPDVL� GDWD� \DQJ� GLPLOLNL� GDQ� WLGDN

EHUPDNVXG�PHQJXML�KLSRWHVLV��

0HQXUXW� 6XMDUZHQL� ������� VWDWLVWLN� GHVNULSWLI� EHUXVDKD� XQWXN�

PHQJJDPEDUNDQ� EHUEDJDL� NDUDNWHULVWLN� GDWD� \DQJ� EHUDVDO� GDUL� VXDWX�

VDPSHO��6WDWLVWLN�GHVNULSWLI�VHSHUWL�PHDQ��PHGLDQ��PRGXV��SUHVHQWLO��GHVLO��

TXDUWLOH��GDODP�EHQWXN DQDOLVLV�DQJND�PDXSXQ�JDPEDU�GLDJUDP�



ϰϬ

������0HWRGH�(VWLPDVL 5HJUHVL�'DWD�3DQHO�

0HQXUXW�:LQDUQR��������PHQ\DWDNDQ�EDKZD�PHWRGH�DQDOLVLV�UHJUHVL�

GDWD� SDQHO� GDSDW� GLODNXNDQ� GHQJDQ� WLJD� SHQGHNDWDQ� DOWHUQDWLI� PHWRGH�

SHQJRODKDQQ\D��\DLWX�PHWRGH�&RPPRQ�(IIHFW�0RGHO �&(0���PHWRGH�)L[HG�

(IIHFW� 0RGHO� �)(0��� GDQ� 5DQGRP� (IIHFW� 0RGHO� �5(0�� DGDODK� VHEDJDL�

EHULNXW��

D� &RPPRQ�(IIHFW�0RGHO��&(0�

&RPPRQ�(IIHFW�0RGHO�DGDODK�PRGHO�DQDOLVLV�\DQJ�SDOLQJ�VHGHUKDQD�

XQWXN� SDUDPHWHU� GDWD� SDQHO�� \DLWX� GHQJDQ� PHQJNRPELQDVLNDQ� GDWD�

WLPH� VHULHV� GDQ� FURVV� VHFWLRQ� VHEDJDL� VDWX� NHVDWXDQ� WDQSD� PHOLKDW�

DGDQ\D�SHUEHGDDQ�ZDNWX�GDQ�LQGLYLGX��HQWLWDV���3DGD�PRGHO�DQDOLVLV�

GDWD� LQL�� &RPPRQ� (IIHFW� PHQJDEDLNDQ� DGDQ\D� SHUEHGDDQ� GLPHQVL�

LQGLYLGX� PDXSXQ� ZDNWX� DWDX� GHQJDQ� NDWD� ODLQ� SHULODNX� DQWDU� GDWD�

VDPD�GDODP�EHUEDJDL�NXUXQ�ZDNWX��

E� )L[HG�(IIHFW0RGHO �)(0�

)L[HG� (IIHFW 0RGHO DGDODK� PHWRGH� \DQJ� GLJXQDNDQ� XQWXN�

PHQJHVWLPDVL� GDWD� SDQHO�� GLPDQD� YDULDEHO� JDQJJXDQ� PXQJNLQ�

PHPLOLNL� KXEXQJDQ� DQWDU� ZDNWX� GDQ� DQWDU� LQGLYLGX�� )L[HG� (IIHFW�

DGDODK� VXDWX� REMHN� \DQJ� PHPLOLNL� NRQVWDQWD� \DQJ� WHWDS� EHVDUQ\D�

XQWXN� EHUEDJDL� SHULRGH�ZDNWX��0HWRGH� LQL�PHQJDQVXPVLNDQ� EDKZD�

WHUGDSDW� SHUEHGDDQ� LQGLYLGX� DQWDU� YDULDEHO� GDQ� SHUEHGDDQ� WHUVHEXW�

GDSDW� GLOLKDW� GDUL� LQWHUFHSW�Q\D�� .HXQJJXODQ� GDUL� PRGHO� LQL� DGDODK�

GDSDW�PHPEHGDNDQ� HIHN� LQGLYLGX� GDQ� HIHN� ZDNWX� VHUWD�PHWRGH� LQL�

WLGDN� SHUOX� PHQJJXQDNDQ� DVXPVL� EDKZD� NRPSRQHQ� HURU� WLGDN�

EHUNRUHODVL�GHQJDQ�YDULDEHO�EHEDV��

F� 5DQGRP�(IIHFW�0RGHO��5(0�

5DQGRP�(IIHFW�0RGHO�DGDODK PHWRGH�\DQJ�PHQJHVWLPDVL�GDWD�

SDQHO� GLPDQD� YDULDEHO� JDQJJXDQ� �UHVLGXDO�� PXQJNLQ� VDOLQJ�

EHUKXEXQJDQ� DQWDU� ZDNWX� GDQ� DQWDU� LQGLYLGX� �HQWLWDV��� 0RGHO� LQL�

EHUDVXPVL� EDKZD� HUURU�WHUP� DNDQ� VHODOX� DGD� GDQ� PXQJNLQ�



ϰϭ

EHUNRUHODVL�VHSDQMDQJ�WLPH�VHULHV�GDQ�FURVV�VHFWLRQ� 0HWRGH�LQL�OHELK�

EDLN�GLJXQDNDQ�SDGD�GDWD�SDQHO�DSDELOD�MXPODK�LQGLYLGX�OHELK�EHVDU�

GDULSDGD�NXUXQ�ZDNWX�\DQJ�DGD��

������ 8ML�3HPLOLKDQ�0RGHO�5HJUHVL�'DWD�3DQHO�

D� 8ML�&KRZ�

8ML�&KRZ�DGDODK�SHQJXMLDQ�XQWXN�PHQHQWXNDQ�PRGHO�PDQDNDK�

\DQJ�DNDQ�GLSLOLK�DQWDUD�&RPPRQ�(IIHFW�0RGHO��&(0��DWDX�)L[HG�(IIHFW�

0RGHO��)(0���+LSRWHVLV�\DQJ�GLJXQDNDQ�DGDODK�VHEDJDL�EHULNXW��

+���&RPPRQ�(IIHFW 0RGHO�

+���)L[HG�(IIHFW 0RGHO

��� -LND� FURVV� VHFWLRQ )� !� QLODL� VLJQLILNDQ� ����� PDND� +�� GLWHULPD��

VHKLQJJD�PRGHO�\DQJ�GLJXQDNDQ�DGDODK�&RPPRQ�(IIHFW 0RGHO��&(0��

��� -LND FURVV� VHFWLRQ )� �� QLODL� VLJQLILNDQ� ����� PDND� +�� GLWRODN��

VHKLQJJD�PRGHO�\DQJ�GLJXQDNDQ�DGDODK�)L[HG�(IIHFW 0RGHO��)(0��

E� 8ML�+DXVPDQ�

8ML� +DXVPDQ� DGDODK� SHQJXMLDQ� XQWXN� PHPLOLK� DSDNDK� PRGHO� )L[HG�

(IIHFW� DWDX� 5DQGRP� (IIHFW� \DQJ� SDOLQJ� WHSDW� GLJXQDNDQ�� 3HQJXMLDQ�

+DXVPDQ�PHQJJXQDNDQ�KLSRWHVLV�VHEDJDL�EHULNXW��

+���5DQGRP�(IIHFW0RGHO�

+���)L[HG�(IIHFW 0RGHO

��� -LND FURVV� VHFWLRQ� UDQGRP!�QLODL� VLJQLILNDQ� �����PDND�+� GLWHULPD��

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

��� -,ND FURVV� VHFWLRQ� UDQGRP� �QLODL� VLJQLILNDQ� �����PDND� +� GLWRODN��

VHKLQJJD�PRGHO�\DQJ�GLJXQDNDQ�DGDODK�)L[HG�(IIHFW 0RGHO��)(0��

F� 8ML�/DQJUDQJH�0XOWLSOLHU�

8ML� /DQJUDQJH�0XOWLSOLHU� DGDODK� SHQJXMLDQ� VWDWLVWLN� XQWXN� PHPLOLK�

DSDNDK�PRGHO�5DQGRP�(IIHFW� DWDX�&RPPRQ�(IIHFW�\DQJ� SDOLQJ� WHUEDLN�

XQWXN� GLJXQDNDQ�� 3HQJXMLDQ� /DQJUDQJH�0XOWLSOLHU� LQL� PHQJJXQDNDQ�

KLSRWHVLV�VHEDJDL�EHULNXW��
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+���&RPPRQ�(IIHFW0RGHO�

+���5DQGRP (IIHFW0RGHO

��� -LND SUREDELOLWDV� %UHXVFK� 3DJDQ!� QLODL� VLJQLILNDQ� ����� PDND� +�

GLWHULPD��VHKLQJJD�PRGHO�\DQJ�GLJXQDNDQ�DGDODK�&RPPRP (IIHFW0RGHO�

�&(0���

��� -LND SUREDELOLWDV� %UHXVFK� 3DJDQ�QLODL� VLJQLILNDQ� ����� PDND� +�

GLWRODN�� VHKLQJJD� PRGHO� \DQJ� GLJXQDNDQ� DGDODK5DQGRP� (IIHFW 0RGHO�

�5(0��

������8ML�$VXPVL�.ODVLN

8ML� DVXPVL� NODVLN� EHUWXMXDQ� XQWXN�PHQJHWDKXL� EDKZD�PRGHO� UHJUHVL�

WLGDN� WHUMDGL� SHQ\LPSDQJDQ� DVXPVL� NODVLN��0HWRGH� UHJUHVL� \DQJ� EDLN� DNDQ�

WHUMDGL� MLND� QLODL� SUHGLNVLQ\D� VHGHNDW� PXQJNLQ� GHQJDQ� GDWD� DNWXDOQ\D�

VHKLQJJD�QLODL� UHVLGXDOQ\D� VHNHFLO�PXQJNLQ��8ML� DVXPVL�NODVLN� \DQJ� VHULQJ�

GLJXQDNDQ�\DLWX�XML�QRUPDOLWDV��XML�PXOWLNROLQHDULWDV��XML�KHWHURNHGDVLWDV��GDQ�

XML�DXWRNRUHODVL�

�� 8ML�1RUPDOLWDV�

0HQXUXW�*KR]DOL� ������������XML�QRUPDOLWDV�EHUWXMXDQ�XQWXN�PHQJXML�

DSDNDK� GDODP� PRGHO� UHJUHVL�� YDULDEHO� LQGHSHQGHQ� GDQ� GHSHQGHQQ\D�

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

GDWD�\DQJ�QRUPDO�DWDX�PHQGHNDWL�QRUPDO�\DLWX�GLVWULEXVL�WLGDN�PHQ\LPSDQJ�

NH�NLUL�DWDX�NH�NDQDQ��NXUYD�QRUPDO���

8ML� QRUPDOLWDV� EHUIXQJVL� XQWXN� PHQJHWDKXL� DSDNDK� UHVLGXDO�

PHPSXQ\DL� GLVWULEXVL� QRUPDO� DWDX� WLGDN�� 7HUGDSDW� �� PHWRGH� \DQJ� GDSDW�

GLJXQDNDQ�XQWXN�PHQGHWHNVLQ\D�\DLWX�PHODOXL�KLVWRJUDP�GDQ�XML�-DUTXH%HUD�

�:LGDUMRQR�����������

3HQJXMLDQ� QRUPDOLWDV� GDWD� PHQJJXQDNDQ� XML� .ROPRJRURY�6PLUQRY

GDODP�SURJUDP�DSOLNDVL HYLHZV GHQJDQ�WDUDI�SUREDELOLWDV��VLJ��������.ULWHULD�

SHQJXMLDQ�XML�.ROPRJRURY�6PLUQRY DGDODK��

�� -LND�QLODL�SUREDELOLWDV��VLJ��!�������PDND�GDWD�EHUGLVWULEXVL�QRUPDO



ϰϯ

�� -LND� QLODL� SUREDELOLWDV� �VLJ�� �� ������ PDND� GDWD� WLGDN� EHUGLVWULEXVL�

QRUPDO�

�� 8ML�0XOWLNROLQLHULWDV�

8ML� PXOWLNROLQLHULWDV� EHUWXMXDQ� XQWXN� PHQJXML� DSDNDK� GLWHPXNDQ�

DGDQ\D� NRUHODVL� DQWDU� YDULDEHO� LQGHSHQGHQ� DWDX� EHEDV�� 0HQXUXW� *KR]DOL�

������������WXMXDQ�XML�PXOWLNROLQHDULWDV�DGDODK�XQWXN�PHQJXML�DSDNDK�PRGHO�

UHJUHVL�GLWHPXNDQ�DGDQ\D�NRUHODVL�DQWDUD�YDULDEHO�EHEDV��0RGHO�UHJHUVL�\DQJ�

EDLN� PHPLOLNL� PRGHO� \DQJ� GLGDODPQ\D� WLGDN� WHUMDGL� NROHUDVL� GLDQWDUD�

YDULDEHO�LQGHSHQGHQ��

-LND�QLODL�)�KLWXQJ�!�)�NULWLV�SDGD�Į�GDQ�GHUDMDW�NHEHEDVDQ� WHUWHQWX�

PDND�PRGHO� PHQJDQGXQJ� XQVXU� PXOWLNROLQLHULWDV�� 3DGD� SHQJXMLDQ� )� NULWLV�

GLOLKDW� PHODOXL� FRUUHODWLRQ� PDWUL[� \DQJ� GXWHWDSNDQ� DGDODK� VHEHVDU� �����

�*XMDUDWL���������

�� 8ML�+HWHURVNHGDVWLVLWDV

*KR]DOL� ����������� PHQJDWDNDQ� EDKZD� XML� KHWHURVNHGDVWLVLWDV�

EHUWXMXDQ� XQWXN� PHQJHWDKXL� DSDNDK� GDODP� VHEXDK� PRGHO� UHJUHVL� WHUMDGL�

NHWLGDNVDPDDQ� YDULDQ� GDUL� UHVLGXDO� VXDWX� SHQJDPDWDQ� NH� SHQJDPDWDQ� ODLQ��

0RGHO�UHJUHVL�\DQJ�EDLN DGDODK�YDULDQ�UHVLGXDOQ\D�EHUVLIDW�KRPRVNHGDVWLWDV�

DWDX� WLGDN� WHUMDGL� JHMDOD� KHWHURVNHGDVWLVLWDV�� 8QWXN� PHQJXML� DGD� WLGDNQ\D�

KHWHURVNHGDVWLVLWDV�GLJXQDNDQ�XML�3DUN�GHQJDQ�PHOLKDW�SUREDELOLWDV�NRHILVLHQ�

PDVLQJ�PDVLQJ� YDULDEHO� LQGHSHQGHQ�� �*XMDUDWL�� ������� %HULNXW� DGDODK�

KLSRWHVLV�\DQJ�GLJXQDNDQ�GDODP�XML�KHWHURVNHGDVWLVLWDV��

+R� �WLGDN�WHUGDSDW�PDVDODK�KHWHURVNHGDVWLVLWDV�SDGD�PRGHO�

+D� �WHUGDSDW�PDVDODK�KHWHURVNHGDVWLVLWDV�SDGD�PRGHO�

'HQJDQ�NULWHULD�SHQJXMLDQ��+R�GLWHULPD�DSDELOD�QLODL�SUREDELOLWDV�OHELK�

EHVDU�GDUL�Į� ����GDQ�+D�GLWHULPD�DSDELOD�QLODL�SUREDELOLWDV�OHELK�NHFLO�GDUL�

Į� �����
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�� 8ML�$XWRNRUHODVL

8ML� DXWRNRUHODVL� EHUWXMXDQ� XQWXN� DSDNDK� GDODP� VXDWX� UHJUHVL� OLQLHU�

NHGDSDWDQ�NRUHODVL�DQWDUD�SHQJJDQJX�SDGD�SHULRGH�W�GHQJDQ�NHVDODKDQ�SDGD�

SHULRGH� W� $XWRNRUHODVL� PXQFXO� NDUHQD� REVHUYDVL� \DQJ� EHUXUXW� VHSDQMDQJ�

ZDNWX� EHUNDLWDQ� VDWX� GHQJDQ� ODLQQ\D�� 3HQJXMLDQ� NRUHODVL� LQL�PHQJJXQDNDQ�

XML� GXUODQ� ZDVWRQ�� \DLWX� GHQJDQ� PHQJKLWXQJ� QLODL� '� VWDWLVWLN�� 1LODL� '�

VWDWLVWLN� LQL� GLEDQGLQJNDQ� GHQJQ� QLODL� '� WLQJNDW� WDEHO� GHQJDQ� WLQJNDW�

VLJQLILNDQ�VHEHVDU�����

7ZR�6LGHG�7HVW�IRU�$XWRFRUUHODWLRQ

7RODN� +��

EHUDWL� DGD�

DXWRNRUHOD

VL�SRVLWLI

7LGDN�

GDSDW�

GLSXWXVNDQ

7LGDN�

PHQRODN� +���

EHUDUWL� WLGDN�

DGDDXWRNRUHO

DVL�

7LGDN�

GDSDW�

GLSXWXVNDQ

7RODN� +���

EHUDUWL� DGD�

DXWRNRUHODVL�

QHJDWLYH

������� G/ G8 ��G8���� ��G���� �

3HQJDPELODQ�NHSXWXVDQ�DGD�WLGDNQ\D�DXWRNRUHODVL��*KR]DOL�������������

�� %LOD�QLODL�':�WHUOHWDN�DQWDUD�EDWDV�DWDV�DWDX�XSSHUERXQG �GX��GDQ����

GX���PDND�NRHILVLHQ�DXWRNRUHODVL�VDPD�GHQJDQ�QRO��EHUDUWL�WLGDN�DGD�

DXWRNRUHODVL�

�� %LOD�QLODL�':�OHELK�UHQGDK�GDULSDGD�EDWDV�EDZDK�DWDX� ORZHU�ERXQG

�GO���PDND�NRHILVLHQ�DXWRNRUHODVL�OHELK�EHVDU�GDULSDGD�QRO��EHUDUWL�DGD�

DXWRNRUHODVL�SRVLWLI�

�� %LOD� QLODL� ':� OHELK� EHVDU� GDULSDGD� ���GO��� PDND� NRHILVLHQ�

DXWRNRUHODVL�OHELK�NHFLO�GDULSDGD�QRO��EHUDUWL�DGD�DXWRNRUHODVL�QHJDWLI��

�� %LOD� QLODL�':� WHUOHWDN� DQWDUD� EDWDV� DWDV� �GX�� GDQ� EDWDV� EDZDK� �GO��

DWDX�':�WHUOHWDN�DQWDUD����GX��GDQ����GO���PDND�KDVLOQ\D�WLGDN�GDSDW�

GLVLPSXONDQ��



ϰϱ

������ $QDOLVLV�5HJUHVL�%HUJDQGD

5HJUHVL� OLQHDU� EHUJDQGD� GLJXQDNDQ� XQWXN� SHQHOLWLDQ� \DQJ� PHPLOLNL�

OHELK� GDUL� VDWX� YDULDEHO� LQGHSHQGHQ�� 0HQXUXW� *KR]DOL� �������� DQDOLVLV�

UHJUHVL� OLQHDU� EHUJDQGD� GLJXQDNDQ� XQWXN� PHQJHWDKXL� DUDK� GDQ� VHEHUDSD�

EHVDU� SHQJDUXK� YDULDEHO� LQGHSHQGHQ� WHUKDGDS� YDULDEHO� GHSHQGHQ� DSDNDK�

NHGXD� YDULDEHO� PHPLOLNL� KXEXQJDQ� \DQJ� SRVLWLI� DWDX� QHJDWLI�� +DVLO� GDUL�

DQDOLVLV� UHJUHVL� OLQHDU� EHUJDQGD� DNDQ� PHQJXML� VHEHUDSD� EHVDU� SHQJDUXK�

SHUJDQWLDQ� DXGLWRU�� WRWDO� DVHW�� RSLQL� DXGLW�� ODED� UXJL� GDQ� UHSXWDVL� .$3�

WHUKDGDS�DXGLW UHSRUW�ODJ��

0RGHO�UHJUHVL�GDODP�SHQHOLWLDQ�LQL�DGDODK�VHEDJDL�EHULNXW�

<�  �Į���ȕ�;� ��ȕ�;� ��ȕ�;� ��HL�������������

.HWHUDQJDQ��

<� �$XGLW�5HSRUW�/DJ

Į� �.RQVWDQWD�

ȕ��� �.RHILVLHQ�5HJUHVL�

;�  �7RWDO�$VHW�3HUXVDKDDQ

;� �2SLQL�$XGLW

;�  �/HYHUDJH

İ� �HUURU��.HVDODKDQ�

������3HQJXMLDQ +LSRWHVLV�

3HQHOLWLDQ� LQL� PHQJJXQDNDQ�PRGHO� DQDOLVLV� UHJUHVL� GDWD� SDQHO� XQWXN�

PHQJXML�KLSRWHVLV��+DO�WHUVHEXW�EHUWXMXDQ�XQWXN�PHQJHWDKXL�DSDNDK�YDULDEHO�

LQGHSHQGHQ� \DQJ� WHUGLUL� OHELK� GDUL� VDWX� YDULDEHO� EHUSHQJDUXK� WHUKDGDS�

YDULDEHO� GHSHQGHQ�� 8ML� KLSRWHVLV� MXJD� GDSDW� PHPEHULNDQ� NHSHUFD\DDQ� GLUL�

GDODP� SHQJDPELODQ� NHSXWXVDQ� XQWXN� PHQHQWXNDQ� NHSXWXVDQ� GDUL� VHXDWX�

SHUQ\DWDDQ�DVXPVL�\DQJ�WHODK�GLEXDW��
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8ML�KLSRWHVLV�GDODP�SHQHOLWLDQ�LQL�GLODNXNDQ�XML�7��6HEHOXP�PHODNXNDQ�

UHJUHVL� VHEDLNQ\D� GLODNXNDQ� XML� NHOD\DNDQ� PRGHO� WHUOHELK� GDKXOX� GHQJDQ�

PHQJJXQDNDQ�NRHILVLHQ�GHWHUPLQDVL�GDQ�XML�VWDWLVWLN�)��

�� .RHILVLHQ�'HWHUPLQDVL��5��

.RHILVLHQ� GHWHUPLQDVL� GLJXQDNDQ� XQWXN� PHQJXNXU� EHVDUQ\D�

NHPDPSXDQ� PRGHO� UHJUHVL� GDODP� PHQMHODVNDQ� YDULDEHO� WHULNDW�� 1LODL�

NRHILVLHQ� GHWHUPLQDVL� DWDX� DGMXVWHG� VTXDUH� 5� DQWDUD� QRO� GDQ� VDWX� 1LODL�

NRHILVLHQ� GHWHUPLQDVL� DWDX� DGMXVWHG VTXDUH 5� \DQJ� PHQGHNDWL� VDWX��

GLDUWLNDQ PHQXQMXNNDQ� DGDQ\D� SHQJDUXK� YDULDEHO� LQGHSHQGHQ �;�� � EHVDU�

WHUKDGDS�YDULDEHO�GHSHQGHQ��<���6HEDOLNQ\D�MLND�QLODL�NRHILVLHQ�GHWHUPLQDVL�

DWDX� DGMXVWHG VTXDUH 5� VHPDNLQ� NHFLO DWDX� PHQGHNDWL� QRO�� PDND� GDSDW�

GLNDWDNDQ�SHQJDUXK�YDULDEHO�LQGHSHQGHQ��;��DGDODK NHFLO�WHUKDGDS�YDULDEHO�

GHSHQGHQ �<���

.'� ��5���[�����

1LODL� NRHILVLHQ� \DQJ� GLJXQDNDQ� GDODP� SHQHOLWLDQ� LQL� DGDODK� QLODL�

DGMXVWHG�VTXDUH�5���NDUHQD�QLODL�DGMXVWHG�VTXDUH�5��GLDQJJDS�OHELK�EDLN�GDUL�

5���1LODL�5� PHPLOLNL�NHOHPDKDQ�\DLWX�WHUGDSDW�LDV�WHUKDGDS�MXPODK�YDULDEHO�

LQGHSHQGHQ� \DQJ� GLPDVXNNDQ� NH� GDODP� PRGHO�� VHGDQJNDQ� QLODL� DGMXVWHG�

VTXDUH� 5� GDSDW� QDLN� DWDX� WXUXQ� DSDELOD� VDWX� YDULDEHO� LQGHSHQGHQ�

GLWDPEDKNDQ�NH�GDODP PRGHO�UHJUHVL�WHUVHEXW��

�� 8ML�.HOD\DNDQ�0RGHO��8ML�)�

8ML� )� LQL�SDGD�GDVDUQ\D�PHQXQMXNNDQ�EDKZD�DSDNDK� VHPXD�YDULDEHO�

LQGHSHQGHQ� \DQJ� PHPSXQ\DL� SHQJDUXK� VHFDUD� EHUVDPD�VDPD� WHUKDGDS

YDULDEHO� GHSHQGHQ�*KR]DOL ��������8ML� )� SDGD� GDVDUQ\D� GLODNXNDQ� GHQJDQ�

PHPEDQGLQJNDQ� QLODL� VLJQLILNDQVL� )� KDVLO� SHQJXMLDQ� GHQJDQ� WLQJNDW�

VLJQLILNDQVL�\DQJ�GLJXQDNDQ���������

x %LOD�QLODL�VLJQLILNDQVL�)��������PDND�+D�GLWHULPD�



ϰϳ

x %LOD�QLODL�VLJQLILNDQVL�)�!������PDND�+D�GLWRODN�

�� 8ML�6LJQLILNDVL�3DUVLDO��8ML�7��

*KR]DOL� ����������� PHQJDWDNDQ� EDKZD� XML� 7 GLJXQDNDQ� XQWXN�

PHQJHWDKXL� PDVLQJ�PDVLQJ� YDULDEHO� LQGHSHQGHQ� WHUKDGDS� YDULDEHO�

GHSHQGHQ�� -LND� WKLWXQJ !� WWDEHO DWDX� QLODL� VLJQLILNDQVL� XML� W� �� ����� PDND�

GLVLPSXONDQ� EDKZD� VHFDUD� LQGLYLGXDO� YDULDEHO� LQGHSHQGHQ� EHUSHQJDUXK�

VLJQLILNDQ�WHUKDGDS�YDULDEHO�GHSHQGHQ��/DQJNDK�XQWXN�XML�7 DGDODK�VHEDJDL�

EHULNXW�

ϭ͘ 0HQHWDSNDQ� KLSRWHVLV� \DQJ� DNDQ� GLXML�� +LSRWHVLV� \DQJ� DNDQ� GLXML�

\DLWX��

+����ȕL� ����DUWLQ\D�YDULDEHO�EHEDV�WLGDN�EHUSHQJDUXK�VLJQLILNDQ�VHFDUD�

SDUVLDO�WHUKDGDS�YDULDEHO�WHULNDW��

+�� �� ȕL� �� ��� DUWLQ\D� YDULDEHO� EHEDV� EHUSHQJDUXK� VLJQLILNDQ� VHFDUD�

SDUVLDO�WHUKDGDS�YDULDEHO�WHULNDW�

Ϯ͘ 0HQHQWXNDQ�WLQJNDW�VLJQLILNDVL� �Į�VHEHVDU������

ϯ͘ 0HQHQWXNDQ�GDHUDK�NHSXWXVDQ��

$���$SDELOD�W�VLJ���GDUL������PDND�+��GLWRODN�GDQ�+��GLWHULPD��DUWLQ\D�

VHFDUD� SDUVLDO� YDULDEHO� LQGHSHQGHQ EHUSHQJDUXK� WHUKDGDS�

YDULDEHO�GHSHQGHQ

%���$SDELOD�W�VLJ�!�GDUL������PDND�+��GLWHULPD�GDQ�+��GLWRODN��DUWLQ\D�

VHFDUD� SDUVLDO� YDULDEHO� LQGHSHQGHQ� WLGDN� EHUSHQJDUXK� WHUKDGDS�

YDULDEHO�GHSHQGHQ


