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$� -HQLV�3HQHOLWLDQ

0HWRGH� SHQHOLWLDQ PHQXUXW� $P]DQD HW� DO��� ������� ��� DGDODK� VHEXDK�

VWXGL� \DQJ�PHQGDODP�GDQ�SHQXK�GHQJDQ�NHKDWL�KDWLDQ�GDUL� EHUEDJDL�PDFDP�

IDNWD�� $GDSXQ� -HQLV� SHQHOLWLDQ� \DQJ� GLJXQDNDQ� GDODP� SHQHOLWLDQ LQL� DGDODK�

SHQHOLWLDQ� NXDQWLWDWLI��PHQXUXW�'MDDOL ������� �� SHQHOLWLDQ� NXDQWLWDWLI� DGDODK�

SHQHOLWLDQ� \DQJ� PHPLOLNL� VLIDW LQIHUHQVLDO� GDODP� DUWL� PHQDULN� VHEXDK

NHVLPSXODQ� \DQJ� GLGDVDUL� ROHK� KDVLO� SHQJXMLDQ� KLSRWHVLV� VHFDUD� VWDWLVWLND��

GHQJDQ� PHPDQIDDWNDQ GDWD� HPSLULF� GDUL KDVLO� SHQJXPSXODQ� GDWD� PHODOXL�

SHQJXNXUDQ�

%� 7HPSDW�GDQ�:DNWX�3HQHOLWLDQ

3HQHOLWLDQ�LQL�DNDQ�GLODNVDQDNDQ�GL�603�0XKDPPDGL\DK ���6XUDNDUWD��

\DQJ� EHUDODPDW� GL� MDODQ� 6ULNR\R� 1R�� ���� 57�� ���� 5:�� ���� .DUDQJDVHP�

.HFDPDWDQ�/DZH\DQ��.RWD�6XUDNDUWD��-DZD�7HQJDK� 3DGD�EXODQ�0DUHW� -XQL

�����

&� 3RSXODVL�GDQ�6DPSHO�3HQHOLWLDQ

�� 3RSXODVL�

0HQXUXW� +DQGD\DQL HW� DO��� ������� ��� SRSXODVL� GDODP VWDWLVWLN�

PHUXSDNDQ VHOXUXK� NHORPSRN� GDUL� LQGLYLGX�� REMHN�� DWDX� HOHPHQ� \DQJ�

GLMDGLNDQ IRNXV� GDODP� SHQHOLWLDQ� DWDX� DQDOLVLV� VWDWLVWLN�� 0HQXUXW

6XJL\RQR�� GDODP 5RIOLQ� HW� DO��� ������� �� 3RSXODVL� LDODK� ZLOD\DK�

JHQHUDOLVDVL�\DQJ�WHUGLUL�GDUL�REMHN�DWDX�VXEMHN�\DQJ�PHPSXQ\DL NXDOLWDV�
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GDQ� FLUL�FLUL WHUWHQWX� \DQJ� SHQHOLWL� WHWDSNDQ� XQWXN� GLDPDWL ODOX GLWDULN�

NHVLPSXODQQ\D� $GDSXQ�SRSXODVL�GDODP�SHQHOLWLDQ�LQL�DGDODK�VLVZD�NHODV�

9,,,�603�0XKDPPDGL\DK����6XUDNDUWD��\DQJ�EHUMXPODK��� RUDQJ VLVZD�

�� 6DPSHO

3HQJHUWLDQ� VDPSHO� VHEDJDLPDQD� \DQJ� GLNHPXNDNDQ� ROHK� 6ZDUMDQD

������� ��� LDODK� EDJLDQ� \DQJ� WHUSLOLK� GDUL� SRSXODVL� \DQJ� GLVHOHNVL�

PHQJJXQDNDQ�PHWRGH�VDPSOLQJ�SDGD�VHEXDK�SHQHOLWLDQ��

6XKDUVLPL�PHQ\DWDNDQ�GDODP 1RSUL\DQWL�HW�DO������������ MLND�MXPODK�

SRSXODVL�NXUDQJ�GDUL�����PDND�VHOXUXKQ\D�GLDPELO�VHEDJDL��VDPSHO���DNDQ�

WHWDSL� � MLND� MXPODK� SRSXODVL� OHELK� GDUL� ����PDND� VDPSHO� � \DQJ� GLDPELO

DGDODK ����� ����� ����� ���� DWDX GLDPELO� VHVXDL GHQJDQ� NHEXWXKDQ��

.DUHQD�SRSXODVL�GDODP�SHQHOLWLDQ�LQL�NXUDQJ�GDUL������PDND�VDPSHO�\DQJ�

GLJXQDNDQ� LDODK� NHVHOXUXKDQ� SRSXODVL� \DQJ� EHUMXPODK� ��� RUDQJ� VLVZD�

7HNQLN� SHQJDPELODQ� VDPSHO� \DQJ� GLJXQDNDQ� LDODK� 6DPSHO� -HQXK�� \DQJ�

SHQJHUWLDQQ\D� GLVHEXWNDQ� ROHK� 6XULDQL�� GDODP� 6DUL� HW� DO��� ������� ����

EDKZD� VDPSHO� MHQXK� DGDODK� VHEXDK� PHWRGH� \DQJ� GLJXQDNDQ� XQWXN�

PHQHQWXNDQ� VDPSHO� GHQJDQ� FDUD� PHQMDGLNDQ VHPXD� DQJJRWD� SRSXODVL

VHEDJDL�VDPSHO�

'� 7HNQLN�3HQJXPSXODQ�'DWD

�� 9DULDEHO�;

0HQXUXW 'DZLV� HW� DO��� ������� �� GDODP� SHQHOLWLDQ�� YDULDEHO� DGDODK�

VHPXD� KDO� \DQJ� ELVD� EHUXEDK�XEDK� DWDX�PHPSXQ\DL� YDULDVL�� %DLN� GDODP�
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KDO�XVLD��MHQLV�NHODPLQ��WLQJNDWDQ�SHQGLGLNDQ��SHQJKDVLODQ��EDKNDQ�SLOLKDQ�

PXVLN�VHVHRUDQJ��VHPXD�LWX�LDODK�FRQWRK�GDUL�YDULDEHO�

9DULDEHO�EHEDV�GDODP�SHQHOLWLDQ�LQL�DGDODK� 0HWRGH�&HUDPDK �;��� GDQ�

.HDNWLIDQ� 6LVZD �;��� 0HQXUXW� 5DPLUH]��:LOVRQ� GDQ 6RHGHUEHUJ�� GDODP

'DZLV�HW�DO������������ YDULDEHO�LQGHSHQGHQ�DWDX�\DQJ�GLVHEXW�MXJD�GHQJDQ�

YDULDEHO� EHEDV� LDODK YDULDEHO� \DQJ� GL\DNLQL�PHQMDGL SHQ\HEDE� DWDX� \DQJ�

PHPEHUL SHQJDUXK�WHUKDGDS�YDULDEHO�ODLQ�

D� 0HWRGH�SHQJXPSXODQ�GDWD

8QWXN� PHQGDSDWNDQ� GDWD� \DQJ� GLEXWXKNDQ� GDODP� SHQ\XVXQDQ�

VNULSVL�LQL�PDND�GLJXQDNDQ�PHWRGH�VHEDJDL�EHULNXW�

�� 0HWRGH�$QJNHW

6HEDJDLPDQD� \DQJ� GLNHPXNDNDQ� ROHK� 5DKDEDY� ������� ������

$QJNHW� DGDODK� PHWRGH SHQJXPSXODQ� GDWD� \DQJ� GLODNVDQDNDQ� ROHK

SHQHOLWL� VRVLDO� PHODOXL EHEHUDSD� SHUWDQ\DDQ� DWDX� SHUQ\DWDDQ� \DQJ�

GLDMXNDQ�NHSDGD�UHVSRQGHQ�XQWXN�GLMDZDE�

�� 0HWRGH�'RNXPHQWDVL

0HQXUXW /DVL\RQR� 	� 6XOLVWL\DZDQ� ������� ���� 'RNXPHQWDVL�

DGDODK WHNQLN�SHQJXPSXODQ�GDWD�\DQJ�GLJXQDNDQ�XQWXN�PHPSHUROHK

GDWD� \DQJ� ELVD PHPEHUL LQIRUPDVL� PHQJHQDL REMHN� SHQHOLWLDQ�

WHUNKXVXV GRNXPHQ�\DQJ�PHPLOLNL�NDLWDQ WHUKDGDS SHUPDVDODKQ \DQJ�

GLWHOLWL��EDLN�GRNXPHQ�EHUXSD�FDWDWDQ�SHQWLQJ��SHUDWXUDQ�SHUXQGDQJ�

XQGDQJDQ�� QDVNDK�� IRWR�IRWR�� PDQXVNULS�� GDQ� GRNXPHQ� ODLQ� \DQJ�

GDSDW�PHQXQMDQJ�
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E� 'HILQLVL�.RQVHSWXDO

�� 0HWRGH�&HUDPDK

0HQXUXW� 6XVDQWL� 	� <XOLD ������� ���� 0HWRGH� FHUDPDK� DGDODK�

FDUD�\DQJ�GLJXQDNDQ�XQWXN�PHQ\DPSDLNDQ�PDWHUL�SHODMDUDQ�PDXSXQ�

DJDPD� VHFDUD� OLVDQ� NHSDGD� SDUD� SHVHUWD GLGLN�� 'L� GDODPQ\D� EHULVL�

KDO�KDO� \DQJ�GDSDW� GLSDKDPL� GDQ� GLGHQJDU� ROHK� SHVHUWD� GLGLN�� VHUWD

GDSDW�PHQHUDSNDQ KDO�KDO�EDLN�\DQJ�GLVDPSDLNDQ� WHUVHEXW� 0HQXUXW�

:LQDUQR�6XUDFKPDG�0�(G��GDODP�1L�1\RPDQ�3DUZDWL�HW� DO� �������

���� \DQJ� GLPDNVXG� GHQJDQ� FHUDPDK� VHEDJDL� PHWRGH� PHQJDMDU�

DGDODK� SHQMHODVDQ� GDQ� SHQXWXUDQ� \DQJ� GLODNXNDQ� VHFDUD� OLVDQ� ROHK�

JXUX�WHUKDGDS�PXULG�PXULGQ\D�

�� .HDNWLIDQ�6LVZD

0HQXUXW� 1DVLRQDO�� GDODP� +DVDQDK� 	� +LPDPL� ������� ���

.HDNWLIDQ� EHODMDU� WHUGLUL� GDUL� GXD� NDWD�� \DLWX� NDWD� ³$NWLI´� GDQ� NDWD�

³%HODMDU´��NHDNWLIDQ�EHUDVDO�GDUL�NDWD�DNWLI�\DQJ�PHQGDSDW� LPEXKDQ�

NH�DQ� PHQMDGL� NHDNWLIDQ� \DQJ� PHPLOLNL� DUWL� NHJLDWDQ�� NHVLEXNDQ��

.HDNWLIDQ�EHODMDU�DGDODK�VHEXDK�XVDKD�DWDX�NHJLDWDQ�\DQJ�GLODNXNDQ�

GHQJDQ�JLDW�EHODMDU�

F� 'HILQLVL�2SHUDVLRQDO

'HILQLVL RSHUDVLRQDO� VHEDJDLPDQD� GLXQJNDSNDQ� ROHK� 6XPDGL�

6XU\DEUDWD� GDODP�7DKHU�	�1XUKLNPDK ���������� LDODK�VHEXDK�GHILQLVL�

\DQJ� EHUGDVDU SDGD VLIDW�VLIDW� KDO� \DQJ� GLGHILQLVLNDQ� \DQJ� GDSDW�

GLDPDWL�



��

�� ,QGLNDWRU�PHWRGH�FHUDPDK�

D� 0HQ\DPSDLNDQ�7XMXDQ�3HPEHODMDUDQ�

E� 0HQJHOROD�3HUKDWLDQ�GDQ�.RQGLVL�3HVHUWD�'LGLN�

F� 3UHVHQWDVL�0DWHUL�

G� 0HPEHULNDQ�(YDOXDVL��GDQ�.HVLPSXODQ�

�� ,QGLNDWRU�NHDNWLIDQ�VLVZD�

D� 3HUKDWLDQ

E� .HUMDVDPD

F� 0HQJHPXNDNDQ�SHQGDSDW

G� 0HPHFDKNDQ�SHUPDVDODKDQ

H� 'LVLSOLQ

7DEHO����

6NRU�-DZDEDQ 6NDOD�/LNHUW

3HUWDQ\DDQ

-DZDEDQ 6NRU
6DQJDW�VHWXMX �

6HWXMX �

7LGDN�VHWXMX �

6DQJDW�WLGDN�VHWXMX �
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G� .LVL�.LVL�,QVWUXPHQW

.LVL�NLVL�LQVWUXPHQW�SDGD�SHQHOLWLDQ�LQL��VHFDUD�ULQFL�WHUWHUD�SDGD�

WDEHO�GL�EDZDK�LQL�

7DEHO����

.LVL�.LVL�,QVWUXPHQW�3HQHOLWLDQ�9DULDEHO�;� �0HWRGH�FHUDPDK�

1R ,QGLNDWRU
1R��
,WHP

-XPODK�
LWHP

� 0HQ\DPSDLNDQ�WXMXDQ�SHPEHODMDUDQ ��� �

� 0HQJHOROD�SHUKDWLDQ�GDQ�NRQGLVL�VLVZD ����� �

� 3UHVHQWDVL�PDWHUL ��� �
� 0HPEHULNDQ�HYDOXDVL�GDQ�NHVLPSXODQ ��������� �

-XPODK ���LWHP

7DEHO����

.LVL�.LVL�,QVWUXPHQW�3HQHOLWLDQ�9DULDEHO�;� �.HDNWLIDQ�6LVZD�

1R ,QGLNDWRU 1R��,WHP -XPODK�,WHP
� 3HUKDWLDQ ��� �
� .HUMDVDPD ����� �
� 0HQJHPXNDNDQ�SHQGDSDW ��� �
� 0HPHFDKNDQ�SHUPDVDODKDQ ��� �
� 'LVLSOLQ �������� �

-XPODK ���,WHP

H� 8ML�9DOLGLWDV�GDQ�5HOLDELOLWDV

�� 9DOLGLWDV

0HQXUXW�0XO\DQL ������������8ML�YDOLGLWDV�LQVWUXPHQ�GDODP�

SHQHOLWLDQ�PHUXSDNDQ�VHEXDK�DODW \DQJ�GLJXQDNDQ XQWXN�PHQJXNXU

LWHP� SHUWDQ\DDQ�� VHEXDK� LQVWUXPHQW� GDSDW�PHQJXNXU� YDULDEHO� MLND�

LWHP WHUVHEXW�GLQ\DWDNDQ�YDOLG�

8ML� YDOLGLWDV� \DQJ� GLJXQDNDQ� GDODP� SHQHOLWLDQ� LQL� DGDODK�

YDOLGLWDV�LVL� 0HQXUXW�0DUGDSL��GDODP�3UDVHWLD ����������� YDOLGLWDV�
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LVL�PHUXMXN�SDGD�VHMDXK�PDQD�LVL�GDUL�VHEXDK�LQVWUXPHQW�SHQHOLWLDQ�

ELVD� PHQJXNXU� DSD� \DQJ� VHPHVWLQ\D� GLXNXU�� $SDELOD� GLNDLWNDQ�

GHQJDQ� SHPEHODMDUDQ�� PDND� YDOLGLWDV� LVL� LDODK� NHFRFRNDQ�

SHUWDQ\DDQ�SHUWDQ\DDQ� DWDX� PDWHUL� XMLDQ� GHQJDQ� DSD� \DQJ� WHODK�

GLSHODMDUL�ROHK�VLVZD��

5XPXV� \DQJ� GLJXQDNDQ� XQWXN� PHQJXNXU� YDOLGLWDV�

LQVWUXPHQ� EHUGDVDUNDQ� KDVLO� SHQLODLQ� \DQJ� WHODK� GLODNXNDQ� ROHK�

SDUD�DKOL�WHUKDGDS�VHEXDK�LWHP�SHQHOLWLDQ�DGDODK�$LNHQCV�9 �

ܸ ൌ
σݏ

ሾ݊ሺܿ െ ͳሻሿ

.HWHUDQJDQ��
9 ��,QGHNV�NHVHSDNDWDQ�UDWHU �SHQLODL� PHQJHQDL�VXDWX�EXWLU
V ��U�± �R
�R ��VNRU�WHUHQGDK�GDODP�NDWHJRUL
Q ��-XPODK�SHQLODL
F ��6NRU�WHUWLQJJL�GDODP�NDWHJRUL

3HQJXMLDQ�YDOLGLWDV�GDODP�SHQHOLWLDQ�LQL�DNDQ PHQJJXQDNDQ�

DSOLNDVL�0LFURVRIW�H[FHO�

.ULWHULD� SHQJXMLDQ� XML� YDOLGLWDV $LNHQCV� 9 PHQXUXW

.XVXPDVWXWL�HW�DO������������� DGDODK��

D� -LND LQGHNVQ\D� NXUDQJ� DWDX� VDPD� GHQJDQ� ����� PDND�

GLQ\DWDNDQ YDOLGLWDVQ\D�NXUDQJ�

E� -LND� LQGHNVQ\D� ���� ± ����� PDND� GLQ\DWDNDQ� YDOLGLWDVQ\D�

VHGDQJ�

F� -LND�LQGHNVQ\D�OHELK�EHVDU�GDUL������PDND�GLQ\DWDNDQ�LWHP�

WHUVHEXW�VDQJDW�YDOLG�
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�� 5HOLDELOLWDV

0HQXUXW� 'DUPD ������� ��� NRQVHS� GDODP� UHOLDELOLWDV

EHUIXQJVL�XQWXN�PHQJHWDKXL VHMDXK�PDQD�KDVLO�VHEXDK�SHQJXNXUDQ

\DQJ� GLJXQDNDQ� EHUVLIDW� WHWDS� WHUSHUFD\D GDQ� EHEDV� GDUL� JDODW�

SHQJXNXUDQ� �PHDVXUHPHQW� HUURU�� $GDSXQ� XML� UHOLDELOLWDV�

LQVWUXPHQW� XQWXN� PHQJHWDKXL� DSDNDK� GDWD� \DQJ� GLSHUROHK ELVD�

GLDQGDONDQ��DWDX�EHUVLIDW�WDQJJXK�

8ML� 5HOLDELOLWDV SDGD� GDVDUQ\D� EHUIXQJVL� XQWXN� PHQJXNXU�

YDULDEHO� \DQJ� GLJXQDNDQ� GHQJDQ� SHUWDQ\DDQ�SHUQ\DWDDQ�� 8ML�

UHOLDELOLWDV�GLJXQDNDQ�GHQJDQ�PHPEDQGLQJNDQ�QLODL GDUL &URQEDFCK�

DOSKD GHQJDQ�WLQJNDW�WDUDI�VLJQLILNDQ�\DQJ�GLJXQDNDQ� 7LQJNDW�WDUDI�

VLJQLILNDQ� \DQJ� GLJXQDNDQ� ELVD� ����� ����� KLQJJD� ���� VHVXDL�

NHEXWXKDQ�GDODP�SHQHOLWLDQ�

5XPXV�XML�5HOLDELOLWDV��

ଵଵݎ ൌ ቀ
݊

݊ െ ͳ
ቁ ቆͳ െ

σߪ௧
ଶ

௧ߪ
ଶ ቇ

.HWHUDQJDQ�
U�� ��1LODL�5HOLDELOLWDV \DQJ�GLFDUL
Q ��-XPODK�LWHP�SHUWDQ\DDQ�\DQJ�GLXML
σߪ௧

ଶ ��-XPODK�VNRU�YDULDQ�WLDS�WLDS�LWHP
௧ߪ
ଶ ��9DULDQ�WRWDO

8ML� 5HOLDELOLWDV GDODP� SHQHOLWLDQ� LQL� DNDQ� PHQJJXQDNDQ�

SURJUDP�6366�
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$GDSXQ� NULWHULD� SHQJXMLDQ� PHQXUXW� 'DUPD ������� ���

DGDODK���

D� $SDELOD QLODL� &URQEDFK
V� DOSKD !� WLQJNDW� VLJQLILNDQ�� PDND

LQVWUXPHQW�WHUVHEXW GLDQJJDS UHOLDEHO��

E� $SDELOD QLODL� &URQEDFK
V� DOSKD �� WLQJNDW� VLJQLILNDQ�� PDND�

LQVWUXPHQ�WHUVHEXW�GLDQJJDS WLGDN�UHOLDEHO�

�� 9DULDEHO�<

9DULDEHO�'HSHQGHQ� �7HULNDW�� SDGD� SHQHOLWLDQ� LQL� DGDODK� KDVLO� EHODMDU�

\DQJ�GLEHUL�ODPEDQJ�<��0HQXUXW�'DZLV�HW�DO������������ 9DULDEHO�GHSHQGHQ

PHUXSDNDQ KDVLO� DWDX� HIHN� \DQJ� GLDPDWL GDQ� GLXNXU�� \DQJ� GLGXJD�

PHQGDSDWNDQ� SHQJDUXK GDUL YDULDEHO� ODLQ� \DQJ� GLVHEXW� GHQJDQ� YDULDEHO�

LQGHSHQGHQ�� 6HFDUD� VHGHUKDQD�� YDULDEHO� GHSHQGHQ� DGDODK� DSD� \DQJ�

WHUEHQWXN VHEDJDL� UHVSRQV� WHUKDGDS� SHUXEDKDQ� DWDX� PDQLSXODVL� \DQJ�

GLODNXNDQ�SDGD�YDULDEHO LQGHSHQGHQ��

D� 0HWRGH�SHQJXPSXODQ�GDWD

0HWRGH�SHQJXPSXODQ�GDWD� \DQJ�DNDQ�GLJXQDNDQ�SDGD�YDULDEHO� LQL�

LDODK� PHWRGH� GRNXPHQWDVL� 0HQXUXW� /DVL\RQR� 	� 6XOLVWL\DZDQ� �������

����� 'RNXPHQWDVL� DGDODK� WHNQLN� SHQJXPSXODQ� GDWD� \DQJ� GLJXQDNDQ�

XQWXN�PHPSHUROHK�GDWD� \DQJ�ELVD�PHPEHUL� LQIRUPDVL�PHQJHQDL�REMHN�

SHQHOLWLDQ� WHUNKXVXV� GRNXPHQ� \DQJ� PHPLOLNL� NDLWDQ� WHUKDGDS�

SHUPDVDODKQ� \DQJ� GLWHOLWL�� EDLN� GRNXPHQ� EHUXSD� FDWDWDQ� SHQWLQJ��

SHUDWXUDQ� SHUXQGDQJ�XQGDQJDQ�� QDVNDK�� IRWR�IRWR�� PDQXVNULS�� GDQ�

GRNXPHQ� ODLQ� \DQJ� GDSDW�PHQXQMDQJ��0DND� SHQHOLWL� DNDQ�PHQJDPELO�
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GDWD� 1LODL� XMLDQ� WHQJDK� VHPHVWHU � VLVZD� NHODV� 9,,,� 603�

0XKDPPDGL\DK� ��� 6XUDNDUWD�� \DQJ� GLSHUROHK� GDUL� SHQJDPSX� PDWD�

SHODMDUDQ�3$,�

E� 'HILQLVL�.RQVHSWXDO

0HQXUXW� 'DNKL� ������� ������ +DVLO� EHODMDU� VLVZD� DGDODK� SUHVWDVL�

\DQJ�GLGDSDWNDQ�VLVZD�VHFDUD�DNDGHPLV�PHODOXL� WDKDS�XMLDQ�GDQ� WXJDV��

0HQXUXW�'LP\DWL� GDQ�0XGMLRQR��GDODP�<DQGL� HW� DO��� ���������� +DVLO�

EHODMDU� DGDODK� KDVLO� GDUL� VHEXDK� LQWHUDNVL� DQWDUD� WLQGDNDQ� EHODMDU� GDQ�

WLQGDNDQ�PHQJDMDU��0HQXUXW�1DQD�6XGMDQD��GDODP�$ULILQ�HW�DO��� �������

���� KDVLO�EHODMDU�DGDODK�NHWHUDPSLODQ�NHWHUDPSLODQ�\DQJ�GLPLOLNL�VLVZD�

VHWHODK�PHQGDSDWNDQ�SHQJDODPDQ�EHODMDU�

F� 'HILQLVL�2SHUDVLRQDO

+DVLO� EHODMDU� DNDQ� GLXNXU� PHQJJXQDNDQ QLODL� XMLDQ� WHQJDK�

VHPHVWHU�JHQDS��+DVLO�EHODMDU�PHUXSDNDQ�QLODL�\DQJ�GLGDSDWNDQ�VLVZD�

PHODOXL�WDKDS�XMLDQ�GDQ�WXJDV�

(� 7HNQLN�$QDOLVLV�'DWD

0HQXUXW�5DPGKDQ ���������� 7HNQLN�DQDOLVLV�GDWD�DGDODK�PHWRGH�XQWXN�

PHPSURVHV� VHEXDK�GDWD�PHQMDGL� LQIRUPDVL� 7HNQLN� DQDOLVLV� GDWD�PHUXSDNDQ�

NHJLDWDQ� PHQJDQDOLVD� VXDWX� SHQHOLWLDQ� GHQJDQ� FDUD� PHPHULNVD� VHPXD� GDWD

GDUL� LQVWUXPHQW�SHQHOLWLDQ��VHSHUWL�FDWDWDQ��GRNXPHQ��KDVLO� WHV�� UHNDPDQ��GDQ�

ODLQ�ODLQ��.HJLDWDQ�LQL�GLODNXNDQ�DJDU�GDWD�\DQJ�GLSHUROHK�OHELK�PXGDK�XQWXN�

GLSDKDPL��GDQ�GDSDW�PHPSHUROHK�VHEXDK�NHVLPSXODQ�
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'DWD�GDWD� \DQJ� WHODK� GLNXPSXONDQ� DNDQ� GLDQDOLVLV� ROHK� SHQXOLV�

PHQJJXQDNDQ� EHEHUDSD� WDKDSDQ�� 3DGD� WDKDSDQ� SHUWDPD�� XQWXN� PHQJHWDKXL�

WLQJNDW�KDVLO�EHODMDU�3$,�PHQJJXQDNDQ�QLODL� UDSRUW�\DQJ�EHUODNX�GL�VHNRODK��

.HPXGLDQ�GDWD�GDUL�YDULDEHO�;���0HWRGH�&HUDPDK���GDQ�;���.HDNWLIDQ�6LVZD�

\DQJ GLGDSDWNDQ PHODOXL�DQJNHW��DNDQ�GLRODK�GHQJDQ�YDULDEHO�<��KDVLO�EHODMDU��

PHQJJXQDNDQ� UXPXV� XQWXN� PHOLKDW� EHVDUQ\D� SUHVHQWDVH� MDZDEDQ� GDUL�

UHVSRQGHQ�

6HWHODK�GDWD�GDWD�\DQJ�GLEXWXKNDQ�WHUNXPSXO��WDKDSDQ�VHODQMXWQ\D�LDODK�

PHQJDQDOLVD� GDWD� GDUL� KDVLO� SHQHOLWLDQ�� $QDOLVLV� \DQJ� GLJXQDNDQ� DGDODK�

DQDOLVLV�GHNVULSWLI��0HQXUXW�6XJL\RQR��GDODP +DQGD\DQL ���������� DQDOLVLV�

VWDWLVWLN�GHNVULSWLI�DGDODK VHEXDK DQDOLVLV \DQJ�GLNHOROD�GHQJDQ� WXMXDQ�XQWXN�

PHQJHWDKXL�NHKDGLUDQ�YDULDEHO�PDQGLUL��EDLN�EHUXSD�VDWX�YDULDEHO�DWDX� OHELK�

GDUL�VDWX�YDULDEHO�WDQSD�PHQGDWDQJNDQ�SHUEDQGLQJDQ GDUL�YDULDEHO�LWX�VHQGLUL��

GDQ� PHQHPXNDQ� KXEXQJDQQ\D GHQJDQ� YDULDEHO� \DQJ� ODLQ� 0HQXUXW� 'MDDOL

����������� XNXUDQ�SHPXVDWDQ�\DQJ�ELDVD�GLJXQDNDQ�SDGD�DQDOLVLV�GHNVULSWLI�

LDODK�PRGXV��PHGLDQ��GDQ�MXJD�PHDQ��$GDSXQ�XNXUDQ�SHQ\HEDUDQ�\DQJ�ELDVD�

GLJXQDNDQ� LDODK� MDQJNDXDQ�� TXDUWLO�PHDQ��PHGLDQ� GHYLDVL�� GDQ� MXJD� VWDQGDU�

GHYLDVL��3HQJXNXUDQ�SHQJXNXUDQ�WHUVHEXW�GLJXQDNDQ�XQWXN�PHPSUHVHQWDVLNDQ�

GDWD�GDUL�KDVLO�SHQHOLWLDQ� %HULNXW�EHEHUDSD�SHQJXNXUDQ�\DQJ�DNDQ�GLJXQDNDQ�
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.HWHUDQJDQ�
3 ��$QJND�SHUVHQWDVH
) ��)UHNXHQVL�\DQJ�GLFDUL
1 ��-XPODK�UHVSRQGHQ

6HWHODK�GDWD�GLXEDK PHQMDGL�EHQWXN�SHUVHQWDVH��ODQJNDK�EHULNXWQ\D�

GDWD�DNDQ�GLNHORPSRNNDQ�EHUGDVDUNDQ�LQWHUYDOQ\D��ODOX�GLVDMLNDQ�GDODP�

EHQWXN� WDEHO� $GDSXQ� XQWXN� PHPEXDW� NDWHJRULVDVL� GDWD� PHQMDGL� ��

NDWHJRUL� UXPXV�\DQJ�ELVD�GLJXQDNDQ�LDODK�

D� ;�� 0�± ���6' ��6DQJDW�UHQGDK

E� 0�± ���6'���;�� 0�± ���6' ��5HQGDK

F� 0������6'���;�� 0������6' ��7LQJJL

G� 0������6'���; ��6DQJDW�7LQJJL
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)� 8ML�3UDV\DUDW

�� 8ML�1RUPDOLWDV

0HQXUXW� 6XWKD ������� ��� 8ML� GLVWULEXVL� QRUPDO� DGDODK� XML \DQJ�

EHUIXQJVL� XQWXN� PHQJXNXU� DSDNDK� GDWD� \DQJ� GLGDSDWNDQ� PHPSXQ\DL�

GLVWULEXVL� QRUPDO�� VHKLQJJD� GDWD� GDSDW� GLJXQDNDQ� GDODP� VWDWLVWLN�

SDUDPHWULF� �VWDWLVWLN� LQIHUHQVLDO��� 'HQJDQ� NDWD� ODLQ�� XML� QRUPDOLWDV� DGDODK�

XML� XQWXN�PHQJHWDKXL� DSDNDK�GDWD� HPSLULF� \DQJ� GLGDSDWNDQ�GDUL� SRSXODVL

VHVXDL� GHQJDQ� GLVWULEXVL� WHRULWLN� \DQJ� WHUWHQWX�� $WDX� GDSDW� GLNDWDNDQ��

DSDNDK� GDWD� \DQJ� GLGDSDWNDQ� EHVXPEHU� GDUL� SRSXODVL� \DQJ� EHUGLVWULEXVL�

QRUPDO�
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8ML� QRUPDOLWDV� GDODP� SHQHOLWLDQ� LQL� DNDQ� PHQJJXQDNDQ� EDQWXDQ�

DSOLNDVL�6366��3HQJDPELODQ�NHSXWXVDQ�EHUGDVDUNDQ�QLODL�VLJQLILNDQVL��MLND�

QLODL�VLJQLILNDQVL�!������PDND�GDWD�EHUGLVWULEXVL�QRUPDO��QDPXQ�MLND�QLODL�

VLJQLILNDQVL��������PDND�GDWD�EHUGLVWULEXV�WLGDN�QRUPDO�

�� 8ML�0XOWLNROLQHDULWDV

0HQXUXW� 1XJUDKD ������� ��� 8ML� PXOWLNROLQHDULWDV� SHQJXMLDQ� \DQJ�

EHUIXQVL� XQWXN� PHQ\DWDNDQ� EDKZD� YDULDEHO� KDUXV� WHUEHEDV� GDUL� JHMDOD�

PXOWLNROLQHDULWDV�� \DLWX� JHMDOD� NRUHODVL� DQWDU� YDULDEHO� LQGHSHQGHQ�� *HMDOD�

LQL�GLWXQMXNNDQ�GHQJDQ�NRUHODVL�\DQJ�VLJQLILNDQ�DQWDU�YDULDEHO�LQGHSHQGHQ��

-LND� WHUMDGL� JHMDOD� PXOWLNROLQHDULWDV�� PDND� VDODK� VDWX� FDUD� XQWXN�

PHPSHUEDLNLQ\D�LDODK�GHQJDQ�PHQJDKDSXV�VDODK�VDWX�YDULDEHO�

5XPXV�XML�PXOWLNROLQHDULWDV�
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9,)� � 9DULDQFH�,QIODWLRQ�)DFWRU
5� ��NRHILVLHQ�GHWHUPLQDVL�GDUL�UHJUHVL�YDULDEHO�LQGHSHQGHQ�WHUKDGDS�

YDULDEHO�LQGHSHQGHQ�ODLQQ\D�
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&DUD� PHQJDPELO NHSXWXVDQ SDGD XML� PXOWLNROLQHDULWDV� GLVDQGDUNDQ

SDGD�QLODL�9DULDQFH�,QIODWLRQ�)DFWRU �9,)��DWDX�7ROHUDQFH� -LND�9,)�!�����

PDND� WHUGDSDW�PDVDODK�PXOWLNROLQHDULWDV� SDGD� YDULDEHO� WHUVHEXW�� GDQ -LND�

7ROHUDQFH ��������PDND� WHUGDSDW�PDVDODK�PXOWLNROLQHDULWDV�SDGD�YDULDEHO�

WHUVHEXW�

�� 8ML�+HWHURVNHGDVWLVLWDV

0HQXUXW�1XJUDKD ���������� XML�KHWHURVNHGDVWLVLWDV EHUIXQJVL�XQWXN�

PHQ\DWDNDQ� GDODP� UHJUHVL� GLPDQD� YDULDQ� GDUL� UHVLGXDO� WLGDN� VDPD� XQWXN�

VDWX�SHQJDPDWDQ�NH�SHQJDPDWDQ�ODLQQ\D��'DODP�UHJUHVL��VDODK�VDWX�DVXPVL�

\DQJ� KDUXV� WHUSHQXKL� LDODK� YDULDQ� UHVLGXDO� GDUL� VDWX� SHQJDPDWDQ� NH�

SHQJDPDWDQJ�ODLQQ\D�WLGDN�PHPSXQ\DL�SROD�\DQJ�WHUWHQWX��3ROD�\DQJ�WLGDN�

VDPD� GLWXQMXNNDQ� GHQJDQ� QLODL� \DQJ� WLGDN� VDPD� DQWDUD� VDWX� YDULDQ� GDUL�

UHVLGXDO��\DQJ�GLVHEXW�GHQJDQ�JHMDOD�KHWHURVNHGDVWLVLWDV�

5XPXV�XML�KHWHURVNHGDVWLVLWDV�
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3HQJXMLDQ� KHWHURVNHGDVWLVLWDV SDGD� SHQHOLWLDQ� LQL� PHQJJXQDNDQ�

DSOLNDVL�6366� $SDELOD�QLODL� U�!�QLODL� WDUDI� VLJQILNDQ��PDND�GDWD� WHUVHEXW�

WLGDN� KHWHURVNHGDVWLVLWDV�� DNDQ� WHWDSL� MLND� QLODL� U� �� QLODL� WDUDI� VLJQLILNDQ��

PDND�GDWD�WHUVHEXW�KHWHURVNHGDVWLVLWDV�
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*� 8ML�+LSRWHVLV

�� 8ML�7��3DUVLDO�

0HQXUXW 0DUGLDWPRNR� ������� ������ XML� LQL� GLJXQDNDQ� XQWXN�

PHQJHWDKXL� SHQJDUXK� VLJQLILNDQ� PDVLQJ�PDVLQJ� YDULDEHO� LQGHSHQGHQ�

VHFDUD�SDUVLDO�YDULDEHO�GHSHQGHQ�
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PHQJHWDKXL� DSDNDK� YDULDEHO� LQGHSHQGHQ� VHFDUD� EHUVDPDDQ� PHPLOLNL�

SHQJDUXK�\DQJ VLJQLILNDQ�WHUKDGDS�YDULDEHO�GHSHQGHQ�
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E� +D GLWRODN�DSDELOD�)KLWXQJ�� )WDEHO �WLGDN�EHUSHQJDUXK�


