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���� 6WUDWHJL 3HQHOLWLDQ

6WUDWHJL SHQHOLWLDQ SDGD GDVDUQ\D PHUXSDNDQ FDUD LOPLDK XQWXN

PHQGDSDWNDQ GDWD GHQJDQ WXMXDQ WHUVHEXW GLSHUOXNDQ VXDWX PHWRGH \DQJ UHOHYDQ

GHQJDQ WXMXDQ \DQJ DNDQ GLFDSDL� 6WUDWHJL \DQJ GLJXQDNDQ GDODP SHQHOLWLDQ LQL

DGDODK DVRVLDWLI� NDUHQD DGDQ\D YDULDEHO \DQJ DNDQ GLWHODDK KXEXQJDQ DQWDU

YDULDEHO EHEDV �;� GHQJDQ YDULDEHO WHUNDLW �<�� 0HQXUXW 6XJL\RQR ������ 6WUDWHJL

DVRVLDWLI DGDODK VXDWX UXPXVDQ PDVDODK SHQHOLWLDQ� PDVDODK SHQHOLWLDQ \DQJ

EHUVLIDW PHQDQ\DNDQ KXEXQJDQ DQWDU GXD YDULDEHO DWDX OHELK� 'DODP SHQHOLWLDQ LQL

PDND DNDQ GDSDW GLEDQJXQ VXDWX WHRUL \DQJ GDSDW EHUIXQJVL XQWXN PHQMHODVNDQ�

PHUDPDLNDQ� GDQ PHQJRQWURO VXDWX JHMDOD� 'DODP SHQHOLWLDQ LQL� PHWRGH DVVRVLDWLI

GLJXQDNDQ XQWXN PHQMHODVNDQ WHQWDQJ SHQJDUXK SHQHUDSDQ NRGH HWLN DXGLWRU ROHK

$3,3 WHUKDGDS WHUZXMXGQ\D JRRG JRYHUQDQFH GL .RPLVL 3HPLOLKDQ 8PXP�

0HWRGRORJL \DQJ GLJXQDNDQ SDGD SHQHOLWLDQ LQL DGDODK PHWRGRORJL

SHQHOLWLDQ NXDQWLWDWLI GHQJDQ SHQHOLWLDQ VXUYHL� 0HQXUXW 6XJL\RQR ������

SHQJHUWLDQ NXDQWLWDWLI DGDODK PHWRGH SHQHOLWLDQ \DQJ EHUODQGDVDQ SDGD ILOVDIDW

SRVLWLYLVPH� GLJXQDNDQ XQWXN PHQHOLWL SDGD SRSXODVL DWDX VDPSHO WHUWHQWX�

SHQJXPSXODQ GDWD PHQJJXQDNDQ LQVWUXPHQ SHQHOLWLDQ� DQDOLVLV GDWD EHUVLIDW

NXDQWLWDWLI DWDX VWDWLVWLN� GHQJDQ WXMXDQ XQWXN PHQJXML KLSRWHVLV \DQJ WHODK

GLWHUDSNDQ�

6HGDQJNDQ SHQHOLWLDQ PHQXUXW 6XJL\RQR ������ DGDODK PHWRGH \DQJ

GLJXQDNDQ XQWXN PHQGDSDWNDQ GDWD GDUL WHPSDW WHUWHQWX \DQJ DODPLDK �EXNDQ

EXDWDQ�� WHWDSL SHQHOLWLDQ PHODNXNDQ SHUODNXDQ GDODP SHQJXPSXODQ GDWD PLVDOQ\D

GHQJDQ NXVLRQHU� WHVW� ZDZDQFDUD WHUVWUXNWXU DWDX VHEDJDLQ\D�
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���� 3RSXODVL GDQ 6DPSHO

������ 3RSXODVL 3HQHOLWLDQ

3DGD VXE EDE LQL DNDQ GLMHODVNDQ PHQJHQDL SHQJHUWLDQ SRSXODVL VHUWD

VDPSHO \DQJ DNDQ GLJXQDNDQ GDODP SHQHOLWLDQ LQL� 'LPDQD VDPSHO WHUVHEXW \DQJ

NHPXGLDQ DNDQ PHQMDGL UHVSRQGHQ DWDX VXPEHU GDWD EDJL SHQHOLWL� 0HQXUXW

6XJL\RQR ������ 3RSXODVL DGDODK ZLOD\DK JHQHUDOLVDVL \DQJ WHUGLUL DWDV REMHN DWDX

VXEMHN \DQJ PHPSXQ\DL NXDOLWDV GDQ NDUDNWHULVWLN WHUWHQWX \DQJ GLWHWDSNDQ ROHK

SHQHOLWL XQWXN GLSHODMDUL GDQ NHPXGLDQ GLWDULN NHVLPSXODQQ\D� 3RSXODVL GDODP

SHQHOLWLDQ LQL DGDODK $SDUDW 3HQJDZDV ,QWHUQDO 3HPHULQWDK GL .RPLVL 3HPLOLKDQ

8PXP 5HSXEOLN ,QGRQHVLD� 5HVSRQGHQ GDODP SHQHOLWLDQ LQL DGDODK $SDUDW

3HQJDZDV ,QWHUQDO 3HPHULQWDK GL .RPLVL 3HPLOLKDQ 8PXP 5HSXEOLN ,QGRQHVLD

GDODP PHZXMXGNDQ JRRG JRYHUQDQFH GL .RPLVL 3HPLOLKDQ 8PXP�

������ 6DPSHO 3HQHOLWLDQ

6XJL\RQR ������ 6DPSHO DGDODK EDJLDQ GDUL MXPODK GDQ NDUDNWHULVWLN \DQJ

GLPLOLNL ROHK SRSXODVL WHUVHEXW� %LOD SRSXODVL EHVDU� GDQ SHQHOLWL WLGDN PXQJNLQ

PHPSHODMDUL VHPXD \DQJ DGD SDGD SRSXODVL LWX� PLVDOQ\D NDUHQD NHWHUEDWDVDQ

GDQD� ZDNWX GDQ WHQDJD� PDND SHQHOLWL GDSDW PHQJJXQDNDQ VDPSHO \DQJ GLDPELO

GDUL SRSXODVL LWX� $SD \DQJ GLSHODMDUL GDUL VDPSHO LWX� NHVLPSXODQQ\D DNDQ GDSDW

GLEHUODNXNDQ XQWXN SRSXODVL� .DUHQD LWX� VDPSHO \DQJ GLDPELO GDUL SRSXODVL KDUXV

EHQDU�EHQDU UHSUHVHQWDWLYH �PHZDNLOL��

0HWRGH SHQJDPELODQ VDPSHO GDODP SHQHOLWLDQ LQL PHQJJXQDNDQ WHNQLN

FRQYHQLHQFH VDPSOLQJ \DQJ EHUDUWL XQLW VDPSOLQJ GLWDULN PXGDK GLKXEXQJL� WLGDN

PHQ\XVDKNDQ� PXGDK XQWXN PHQJXNXU� GDQ EHUVLIDW NRRSHUDWLI �6XJLRQR� ������

0HWRGH FRQYHQLHQFH VDPSOLQJ GLJXQDNDQ NDUHQD SHQHOLWL PHPLOLNL NHEHEDVDQ

XQWXN PHPLOLK VDPSHO GHQJDQ FHSDW GDUL HOHPHQ SRSXODVL \DQJ GDWDQ\D PXGDK

GLSHUROHK SHQHOLWL� 6DPSHO SDGD SHQHOLWLDQ LQL DGDODK 3HJDZDL 1HJHUL 6LSLO GL

,QVSHNWRUDW �$3,3� .RPLVL 3HPLOLKDQ 8PXP \DQJ WHODK PHPSXQ\DL SHQJDODPDQ

PHODNXNDQ DXGLW GL VDWXDQ NHUMD .RPLVL 3HPLOLKDQ 8PXP 3URYLQVL DWDX .RPLVL

3HPLOLKDQ 8PXP .DEXSDWHQ�.RWD�
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���� 'DWD GDQ 0HWRGH 3HQJXPSXODQ 'DWD
����� 'DWD

0HQXUXW 6XJL\RQR ������ SHQJHUWLDQ VXPEHU GDWD DGDODK VXPEHU GDWD

\DQJ ODQJVXQJ PHPEHULNDQ GDWD NHSDGD SHQJXPSXO GDWD� %HUGDVDUNDQ VXPEHUQ\D�

GDWD GLEHGDNDQ PHQMDGL GXD� \DLWX �

�� 'DWD SULPHU

'DWD SULPHU \DLWX GDWD \DQJ GLSHUROHK GDUL KDVLO SHQHOLWLDQ ODQJVXQJ

VHFDUD HPSLULN NHSDGD SHODNX ODQJVXQJ DWDX \DQJ WHUOLEDW ODQJVXQJ

GHQJDQ PHQJJXQDNDQ WHNQLN SHQJXPSXODQ GDWD�

�� 'DWD VHNXQGHU

'DWD VHNXQGHU \DLWX GDWD \DQJ GLSHUROHK GDUL SLKDN ODLQ DWDX KDVLO

SHQHOLWLDQ GDUL SLKDN ODLQ�

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

����� 0HWRGH 3HQJXPSXODQ 'DWD

0HWRGH SHQJXPSXODQ GDWD PHUXSDNDQ FDUD�FDUD \DQJ GLODNXNDQ XQWXN

PHPSHUROHK GDWD GDQ NHWHUDQJDQ�NHWHUDQJDQ \DQJ GLSHUOXNDQ GDODP SHQHOLWLDQ�

0HQXUXW 6XJL\RQR ������ WHNQLN SHQJXPSXODQ GDWD PHUXSDNDQ ODQJNDK \DQJ

SDOLQJ VWUDWHJLV GDODP SHQHOLWLDQ� NDUHQD WXMXDQ XWDPD GDODP SHQHOLWLDQ DGDODK

PHQGDSDWNDQ GDWD� 8QWXN PHQGXNXQJ NHEXWXKDQ DQDOLVLV GDODP SHQHOLWLDQ LQL�

SHQXOLV PHPHUOXNDQ VHMXPODK GDWD� $GDSXQ FDUD XQWXN PHPSHUROHK GDWD GDQ

LQIRUPDVL GDODP SHQHOLWLDQ LQL� SHQXOLV PHODNXNDQ SHQJXPSXODQ GDWD GHQJDQ

WHNQLN VHEDJDL EHULNXW �

�� 6WXGL .HSXVWDNDDQ �/LEUDU\ 5HVHDUFK�

'DODP SHQHOLWLDQ LQL SHQXOLV EHUXVDKD XQWXN PHPSHUROHK EHEHUDSD

LQIRUPDVL GDUL SHQJHWDKXDQ \DQJ GDSDW GLDMGLNDQ SHJDQJDQ GDODP

SHQHOLWLDQ \DLWX GHQJDQ FDUD VWXGL NHSXVWDNDDQ XQWXN PHPSHODMDUL�

PHQHOLWL� PHQJNDML GDQ PHQHODDK OLWHUDWXU�OLWHUDWXU EHUXSD EXNX� MXUQDO�

KDVLO SHQHOLWLDQ WHUGDKXOX \DQJ EHUKXEXQJDQ GHQJDQ SHQHOLWLDQ XQWXN

PHPSHUROHK EDKDQ�EDKDQ \DQJ DNDQ GLMDGLNDQ ODQGDVDQ WHRUL�

�� .XHVLRQHU
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.XHVLRQHU PHUXSDNDQ WHNQLN SHQJXPSXODQ GDWD \DQJ GLODNXNDQ GHQJDQ

FDUD PHPEHULNDQ VHSHUDQJNDW SHUWDQ\DDQ DWDX SHUQ\DWDDQ WHUWXOLV NHSDGD

UHVSRQGHQ XQWXN GLMDZDE� 0HQXUXW 6XJL\RQR ������ NXHVLRQHU

PHUXSDNDQ WHNQLN SHQJXPSXODQ GDWD \DQJ HILVLHQ ELOD SHQHOLWL

PHQJHWDKXL GHQJDQ SDVWL YDULDEHO \DQJ DNDQ GLXNXU GDQ PHQJHWDKXL DSD

\DQJ ELVD GLKDUDSNDQ GDUL UHVSRQGHQ�

0HWRGH SHQJXPSXODQ GDWD GDODP SHQHOLWLDQ LQL DGDODK GHQJDQ

PHQJJXQDNDQ NXHVLRQHU \DQJ GLEHULNDQ NHSDGD SDUD UHVSRQGHQ \DLWX $SDUDW

3HQJDZDV ,QWHUQDO 3HPHULQWDK GL .RPLVL 3HPLOLKDQ 8PXP 5HSXEOLN ,QGRQHVLD�

+DO WHUVHEXW GLNDUHQDNDQ XQWXN PHPSHUROHK LQIRUPDVL GDUL VDPSHO SHQHOLWLDQ

VHKXEXQJDQ GHQJDQ KDO�KDO \DQJ PHUHND NHWDKXL GDQ VHVXDL GHQJDQ NHDGDDQ

UHVSRQGHQ� .XHVLRQHU GL VHEDU PHODOXL JRRJOH IRUP \DQJ GLVHEDU PHODOXL SHVDQ

ZKDWVDSS�

.XHVLRQHU \DQJ GLEXDW DNDQ WHUGLUL GDUL GXD EDJLDQ� %DJLDQ SHUWDPD DNDQ

EHULVL LQIRUPDVL�LQIRUPDVL XPXP EHUNDLWDQ GHQJDQ NHDGDDQ UHVSRQGHQ \DQJ

PHOLSXWL ELRGDWD UHVSRQGHQ� 'DQ EDJLDQ NHGXD DNDQ EHULVL SHUWDQ\DDQ�SHUWDQ\DDQ

VHKXEXQJDQ GHQJDQ WRSLN SHQHOLWLDQ \DLWX PHQJHQDL NRGH HWLN $XGLWRU �$3,3�

GDODP PHZXMXGNDQ JRRG JRYHUQDQFH GL .RPLVL 3HPLOLKDQ 8PXP 5HSXEOLN

,QGRQHVLD�

5HVSRQGHQ GDODP PHQMDZDE NXHVLRQHU DNDQ PHQJJXQDNDQ VNDOD OLNHUW�

NDUHQD \DQJ DNDQ GLXNXU GDODP SHQHOLWLDQ LQL DGDODK VLNDS� SHQGDSDW� GDQ SHUVHSVL

VHVHRUDQJ PHQJHQDL NHDGDDQ VRVLDO� 6NDOD SHQLODLDQ GDUL � KLQJJD � XQWXN

PHQMDZDE SHUWDQ\DDQ GDUL VDQJDW WLGDN VHWXMX VDPSDL GHQJDQ MDZDEDQ VDQJDW

VHWXMX� 5HVSRQGHQ KDQ\D SHUOX PHPEHULNDQ WDQGD VLODQJ NH MDZDEDQ \DQJ DNDQ

GLSLOLK� %HULNXW DGDODK JDPEDUDQ SHQLODLDQ NXHVLRQHU GL GDODP SHQHOLWLDQ LQL�



��

7DEHO ���

1LODL -DZDEDQ

-DZDEDQ 1LODL

6DQJDW 7LGDN 6HWXMX �676� �

7LGDN 6HWXMX �76� �

6HWXMX �6� �

6DQJDW 6HWXMX �66� �

��� 2SHUDVLRQDOLVDVL 9DULDEHO

����� 9DULDEHO ,QGHSHQGHQ �9DULDEHO ;�
0HQXUXW 6XJL\RQR ������ YDULDEHO LQGHSHQGHQ DGDODK YDULDEHO \DQJ

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

GHSHQGHQ� 9DULDEHO ,QGHSHQGHQ GDODP SHQHOLWLDQ LQL DGDODK NRGH HWLN $XGLWRU ROHK

$SDUDW 3HQJDZDV ,QWHUQDO 3HPHULQWDK �$3,3� \DQJ PHOLSXWL �

;� � 7DQJJXQJ MDZDE SURIHVL

;� � .HSHQWLQJDQ XPXP

;� � ,QWHJULWDV

;� � 2EMHNWLYLWDV

;� � .RPSHWHQVL GDQ NHKDWL�KDWLDQ SURIHVLRQDO

;� � .HUDKDVLDDQ

;� � 3HULODNX SURIHVLRQDO

;� � 6WDQGDU WHNQLV

����� 9DULDEHO 'HSHQGHQ � 9DULDEHO < �
9DULDEHO GHSHQGHQ PHUXSDNDQ YDULDEHO XWDPD \DQJ PQMDGL GD\D WDULN DWDX

IRNXV SHQHOLWL� 9DULDEHO GHSHQGHQ GDODP SHQHOLWLDQ LQL DGDODK JRRG JRYHUQDQFH�

����� 2SHUDVLRQDOLVDVL 9DULDEHO
2SHUDVLRQDOLVDVL YDULDEHO GLSHUOXNDQ JXQD PHQHQWXNDQ MHQLV GDQ LQGLNDWRU

GDUL YDULDEHO�YDULDEHO \DQJ WHUNDLW GDODP SHQHOLWLDQ LQL� 'LVDPSLQJ LWX�

RSHUDVLRQDOLVDVL YDULDEHO EHUWXMXDQ XQWXN PHQHQWXNDQ VNDOD SHQJXNXUDQ GDUL
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PDVLQJ�PDVLQJ YDULDEHO� VHKLQJJD SHQJXMLDQ KLSRWHVLV GHQJDQ PHQJJXQDNDQ DODW

EDQWX GDSDW GLODNXNDQ GHQJDQ WHSDW� 6HFDUD OHELK ULQFL RSHUDVLRQDOLVDVL YDULDEHO

GDODP SHQHOLWLDQ LQL GDSDW GLOLKDW SDGD WDEHO EHULNXW �

7DEHO ���

2SHUDVLRQDOLVDVL 9DULDEHO

1R 9DULDEHO 'HILQLVL 9DULDEHO ,QGLNDWRU ,WHP 6NDOD

�� .RGH (WLN

$XGLWRU 2OHK

$3,3 �;��

.QHHIHO HW DO�

������

.RGH HWLN SURIHVL DGDODK

DWXUDQ SHULODNX \DQJ KDUXV

GLSDWXKL VHWLDS DQJJRWD

SURIHVL�

�� 7DQJJXQJ -DZDE

3URIHVL

�� .HSHQWLQJDQ 8PXP

��,QWHJULWDV

��2EMHNWLYLWDV

�� .RPSHWHQVL GDQ

NHKDWL�KDWLDQ

SURIHVVLRQDO

�� .HUDKDVLDDQ

�� 3HULODNX 3URIHVLRQDO

�� 6WDQGDU 7HNQLV

���

�� �

���

�

���

��

��

�����

/LNHUW

�� *RRG

*RYHUQDQFH �;��

3HUWLZL ������

*RRG JRYHUQDQFH DGDODK WDWD

NHOROD SHPHULQWDKDQ \DQJ

EDLN

�� 3DUWLVLSDVL

�� 3HQHUDSDQ +XNXP

�� 7UDQVSDUDQVL

�� 5HVSRQVLYLWDV

�� 2ULHQWDVL

�� .HDGLODQ

�� (IHNWLYLWDV

��$NXQWDELOLWDV

��6WUDWHJL YLVL

�

�

�

�

�

�

�

�

�

/LNHUW

����0HWRGH $QDOLVLV 'DWD

$QDOLVLV GDWD DGDODK SHQ\HGHUKDDDQ GDWD NH GDODP EHQWXN \DQJ OHELK

PXGDK GLLQWHSUHWDVLNDQ� $QDOLVLV GDWD \DQJ GLJXQDNDQ ROHK SHQXOLV GDODP
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SHQHOLWLDQ LQL EHUWXMXDQ XQWXN PHQMDZDE SHUWDQ\DDQ \DQJ WHUFDQWXP GDODP

UXPXVDQ PDVDODK� 0HWRGH \DQJ GLJXQDNDQ GDODP SHQHOLWLDQ LQL DGDODK NXDQWLWDWLI�

7HNQLV DQDOLVLV GDWD GDODP SHQHOLWLDQ LQL PHQJJXQDNDQ EDQWXDQ SURJUDP NRPSXWHU

6366 �6WDWLVWLFDO 3DFNDJH IRU WKH 6RFLDO 6FLHQFHV � YHUVL ��� $QDOLVLV LQL

GLODNXNDQ GHQJDQ PHQJJXQDNDQ WHNQLN DQDOLVLV OLQLHU VHGHUKDQD XQWXN PHQJRODK

GDQ PHPEDKDV GDWD \DQJ WHODK GLSHUROHK GDQ PHQJXML KLSRWHVLV�

������ 8ML 6WDWLVWLN 'HVNULSWLI

6WDWLVWLN 'HVNULSWLI DGDODK VWDWLVWLN \DQJ PHPEHULNDQ JDPEDUDQ DWDX

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

PLQLPXP� VXP� UDQJ� NXUWRVLV� GDQ VNHZQHVV �NHPHQFHQJDQ GLVWULEXVL�� 6WDWLVWLN

'HVNULSWLI PHQGHVNULSVLNDQ GDWD PHQMDGL VHEXDK LQIRUPDVL \DQJK OHELK MHODV GDQ

PXGDK GLSDKDPL �*KR]DOL� ������ 6WDWLVWLN GHVNULSWLI GDODP SHQHOLWLDQ LQL

PHQGHVNULSVLNDQ PHQJHQDL GHPRJUDIL UHVSRQGHQ \DQJ WHUGLUL GDUL MHQLV NHODPLQ�

XVLD� ODPDQ\D EHNHUMD� WLQJNDW SHQGLGLNDQ GDQ ODWDU EHODNDQJ SHQGLGLNDQ�

������ 8ML .XDOLWDV 'DWD

�������� 8ML 9DOLGLWDV

8ML YDOLGLWDV GLJXQDNDQ XQWXN PHQJXNXU YDOLG DWDX WLGDNQQ\D VXDWX

NXHVLRQHU� 6XDWX NXHVLRQHU GLNDWDNDQ YDOLG MLND SHUWDQ\DDQ SDGD NXHVLRQHU

WHUVHEXW PDPSX PHQJXNXU YDULDEHO \DQJ LQJLQ GLXNXU� 8ML YDOLGLWDV GDODP

SHQHOLWLDQ LQL PHQJJXQDNDQ FRUUHFWHG LWHP WRWDO FRUUHODWLRQ GHQJDQ NULWHULD

SUQJDPELODQ NHSXWXVDQ VHEDJDLPDQD GLQ\DWDNDQ ROHK *KR]DOL ������� VXDWX

LQVWUXPHQ SHQHOLWLDQ GLNDWDNDQ YDOLG DSDELOD PHPHQXKL NULWHULD VHEDJDL EHULNXW�

�� %LOD U KLWXQJ ! U WDEHO� PDND GLQ\DWDNDQ YDOLG�

�� %LOD U KLWXQJ � U WDEHO� PDND GLQ\DWDNDQ WLGDN YDOLG�

�������� 8ML 5HDOLELOLWDV

8ML UHDOLELOLWDV DGDODK VXDWX DODW XQWXN PHQJXNXU VXDWX NXHVLRQHU \DQJ

PHUXSDNDQ LQGLNDWRU GDUL YDULDEHO DWDX NRQWUDN� 6XDWX NXHVLRQHU GDSDW GLNDWDNDQ

UHOLDEHO DWDX KDQGDO MLND MDZDEDQ VHVHRUDQJ WHUKDGDS SHUWDQ\DDQ DWDX SHUQ\DWDDQ



��

DGDODK NRQVLVWHQ GDUL ZDNWX NH ZDNWX �*KR]DOL� ������ 8ML UHDOLELOLWDV GDODP

SHQHOLWLDQ LQL PHQJJXQDNDQ UXPXV &URQEDFK¶V $OSKD� &URQEDFK¶V $OSKD DGDODK

WRODN XNXU DWDX SDWRNDQ \DQJ GLJXQDNDQ XQWXN PHQDIVLUNDQ NRUHODVL DQWDUD VNDOD

\DQJ GLEXDW GHQJDQ VHPXD VNDOD YDULDEHO \DQJ DGD� $SDELOD NRHILVLHQ &URQEDFK¶V

$OSKD � ����*KR]DOL� ������

������ 8ML $VXPVL .ODVLN

�������� 8ML 1RUPDOLWDV

0HQXUXW *KR]DOL ������ XML QRUPDOLWDV GLODNXNDQ XQWXN PHQJXML DSDNDK

GDODP PRGHO UHJUHVL YDULDEHO LQGHSHQGHQ GDQ YDULDEHO GHSHQGHQ DWDX NHGXDQ\D

PHPSXQ\DL GLVWULEXVL QRUPDO DWDX WLGDN� $SDELOD YDULDEHO WLGDN EHUGLVWULEXVL

VHFDUD QRUPDO PDND KDVLO XML VWDWLVWLN DNDQ PHQJDODPL SHQXUXQDQ� 8ML

QRUPDOLWDV GDWD GDSDW GLODNXNDQ GHQJDQ PHQJJXQDNDQ 2QH 6DPSOH

.ROPRJRURY 6PLUQRY \DLWX GHQJDQ NHWHQWXDQ DSDELOD QLODL VLJQLILNDQ GLDWDV

���� PDND GDWD WHUGLVWULEXVL QRUPDO� 6HGDQJNDQ MLND KDVLO 2QH 6DPSOH

.ROPRJRURY 6PLUQRY PHQXQMXNNDQ QLODL VLJQLILNDQ GLEDZDK ���� PDND GDWD

WLGDN WHUGLVWULEXVLQRUPDO�

������� 8ML +HWHURVNHGDVWLVLWDV

8ML +HWHURNHGDVWLVLWDV EHUWXMXDQ XQWXN PHQJXML DSDNDK PRGHO UHJUHVL

WHUMDGL NHWLGDNVDPDDQ YDULDQ GDUL UHVLGXDO VDWX SHQJDPDWDQ NH SHQJDPDWDQ

\DQJ ODLQ� -LND YDULDQ GDQ UHVLGXDO VDWX SHQJDPDWDQ NH SHQJDPDWDQ \DQJ ODLQ

WHWDS� PDND GLVHEXW KRPRNHGDVWLVLWDV GDQ MLND EHUEHGD GLVHEXW

KHWHURNHGDVWLVLWDV �*KR]DOL������� &DUD PHQGHWHNVL KHWHURNHGDVWLVLWDV DGDODK

GHQJDQ PHOLKDW JUDILN SORW DQWDUD QLODL SUHGLNVL YDULDEHO GHSHQGHQ GHQJDQ

UHVLGXDOQ\D GDQ PHOLKDW DGD WLGDNQ\D SROD WHUWHQWX SDGD JUDILN VFDWWHUSORW�

-LND DGD SROD WHUWHQWX� VHSHUWL WLWLN�WLWLN \DQJ DGD PHPEHQWXN SROD�SROD

\DQJ WHUDWXU �EHUJHORPEDQJ� PHOHEDU� NHPXGLDQ PHQ\HPSLW� PDND

PHQJLQGLNDVLNDQ WHODK WHUMDGL KHWHURNHQGDVWLVLWDV� MLND WLGDN DGD SROD \DQJ MHODV�

VHUWD WLWLN�WLWLN PHQ\HEDU GLDWDV GDQ GLEDZDK DQJND � SDGD VXPEX <� PDND

WLGDN WHUMDGL KHWHURNHQGDVWLVLWDV �*KR]DOL� ������
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������ 8ML +LSRWHVLV
������� 8ML 5HJUHVL /LQLHU 6HGHUKDQD

'DODP SHQHOLWLDQ LQL WHNQLN DQDOLVLV GDWD PHQJJXQDNDQ UHJUHVL OLQLHU

VHGHUKDQD� \DLWX WHNQLN DQDOLVLV XQWXN PHQJHWDKXL SHQJDUXK YDULDEHO LQGHSHQGHQ

WHUKDGDS YDULDEHO GHSHQGHQ� 0RGHO GDODP SHQHOLWLDQ LQL DGDODK �

<  Į � ȕ�.( � H

.HWHUDQJDQ �

<  *RRG *RYHUQDQFH

.(  .RGH (WLN

H  6WDQGDUWHUURU

�������� 8ML .RHILVLHQ .RUHODVL
.RHILVLHQ NRUHODVL �5� DGDODK VHEXDK NRHILVLHQ \DQJ PHQXQMXNNDQ

SHUVHQWDVH SHQJDUXK YDULDEHO LQGHSHQGHQ WHUKDGDS YDULDEOH GHSHQGHQ� 1LODL

NRHILVLHQ NRUHODVL DGDODK DQWDUD QRO GDQ VDWX� 1LODL NRHILVLHQ NRUHODVL \DQJ NHFLO

EHUDUWL NHPDPSXDQ YDULDEHO LQGHSHQGHQ GDODP PHQMHODVNDQ YDULDEHO GHSHQGHQ

DPDW WHUEDWDV� 1LODL \DQJ PHQGHNDWL VDWX EHUDUWL YDULDEHO LQGHSHQGHQ PHPEHULNDQ

KDPSLU VHPXD LQIRUPDVL \DQJ GLEXWXKNDQ XQWXN PHPSUHGLNVL YDULDEHO GHSHQGHQ

�*KR]DOL� ������

�������� 8ML 3DUVLDO �8ML W�
8ML W GLJXQDNDQ XQWXN PHQJHWDKXL SHQJDUXK YDULDEHO LQGHSHQGHQ WHUKDGDS

YDULDEHO GHSHQGHQ VHFDUD LQGLYLGXDO �SDUVLDO�� 8ML W GDSDW GLODNXNDQ GHQJDQ

PHPEDQGLQJNDQ W KLWXQJ GHQJDQ W WDEOH �*KR]DOL� ������ 3DGD WLQJNDW VLJQLILNDQ ��

GHQJDQ NULWHULD SHQJXML \DQJ GLJXQDNDQ VHEDJDL EHULNXW�

�� -LND WKLWXQJ � WWDEHO GDQ S�YDOXH ! ���� PDND +� GLWHULPD GDQ +� GLWRODN

\DQJ DUWLQ\D VDODK VDWX YDULDEHO EHEDV �LQGHSHQGHQ� WLGDN

PHPSHQJDUXKL YDULDEHO WHULNDW �LQGHSHQGHQ� VHFDUD VLJQLILNDQ�



��

�� -LND WKLWXQJ ! WWDEHO GDQ S�YDOXH � ���� PDND +� GLWHULPD GDQ +� GLWRODN

\DQJ DUWLQ\D VDODK VDWX YDULDEHO EHEDV PHPSHQJDUXKL YDULDEHO WHULNDW

�LQGHSHQGHQ� VHFDUD VLJQLILNDQ�
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