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$� 0HWRGH�3HQHOLWLDQ

,VWLODK� ³PHWRGH� SHQHOLWLDQ´� XPXPQ\D� PHQJDFX� SDGD� SHQGHNDWDQ�

LOPLDK WHUKDGDS�SHQJXPSXODQ�GDWD�XQWXN�NHJXQDDQ�WHUWHQWX��0HWRGH�GDODP�

SHQHOLWLDQ�LQL�PHQJJXQDNDQ�PHWRGH�SHQHOLWLDQ�NXDOLWDWLI��0HWRGH�SHQHOLWLDQ�

NXDOLWDWLI� DGDODK� PHWRGH� SHQHOLWLDQ� \DQJ� EHUODQGDVNDQ� SDGD� ILOVDIDW�

SRVWSRVLWLYLVPH�� GLJXQDNDQ� XQWXN� PHQHOLWL� NRQGLVL� RE\HN� \DQJ� DODPLDK��

GLPDQD�SHQHOLWL�DGDODK�VHEDJDL�LQVWUXPHQ�NXQFL��WHNQLN�SHQJXPSXODQ�GDWD�

GLODNXNDQ� GHQJDQ� WHNQLN� WULDQJXODVL� �JDEXQJDQ��� DQDOLVLV� GDWD� EHUVLIDW�

LQGXNWLI�NXDOLWDWLI��GDQ�KDVLO�SHQHOLWLDQ�NXDOLWDWLI�OHELK�PHQHNDQNDQ�PDNQD�

GDUL�SDGD�JHQHUDOLVDVL���

0HWRGH� SHQHOLWLDQ� NXDOLWDWLI� VHULQJ� GLVHEXW� VHEDJDL� PHWRGH�

SHQHOLWLDQ�QDWXUDOLVWLF �QDWXUDOLVWLF�UHVHDUFK���NDUHQD�SHQHOLWLDQ�GLODNXNDQ�

GDODP� NRQGLVL� \DQJ� DODPLDK� �QDWXUDO� VHWWLQJ��� 'DSDW� GLVHEXW� VHEDJDL�

SHQHOLWLDQ� HWQRJUDIL�� NDUHQD� SDGD� DZDOQ\D PHWRGH� LQL� EDQ\DN� GLJXQDNDQ�

XQWXN�SHQHOLWLDQ�ELGDQJ�DQWURSRORJL�EXGD\D��6HODLQ�LWX��GLVHEXW�MXJD�VHEDJDL�

PHWRGH�NXDOLWDWLI�NDUHQD�GDWD�\DQJ�GLNXPSXONDQ�GDQ�GLDQDOLVLV�OHELK�EHUVLIDW�

NXDOLWDWLI�� 0HWRGH� SHQHOLWLDQ� NXDOLWDWLI� DGDODK� PHWRGH� \DQJ� OHELK�

PHQHNDQNDQ� SDGD� DVSHN� SHPDKDPDQ� VHFDUD� PHQGDODP� WHQWDQJ� VXDWX�

PDVDODK� GLEDQGLQJNDQ� SHUPDVDODKDQ� XQWXN� SHQHOLWLDQ� JHQHUDOLVDVL��

�� 6XJL\RQR��0HWRGH 3HQHOLWLDQ�.XDQWLWDWLI�� .XDOLWDWLI�'DQ�5�	�' �%DQGXQJ��$OIDEHWD��
������ KOP����
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3HQHOLWLDQ�NXDOLWDWLI�EHUIXQJVL�PHPEHULNDQ�NDWHJRUL�VXEVWDQWLI�GDQ�KLSRWHVLV�

SHQHOLWLDQ�NXDOLWDWLI���

%� 6XPEHU�'DWD�GDQ�7HNQLN�3HQJXPSXODQ�'DWD

$GD�GXD�MHQLV�VXPEHU�GDWD�GDODP�SHQHOLWLDQ�NXDOLWDWLI��\DLWX��VXPEHU�

GDWD� SULPHU� \DQJ� PHUXSDNDQ� KDVLO� GDWD� \DQJ� GLSHUROHK� GDUL� UHVSRQGHQ�

ODQJVXQJ� \DQJ�PHQMDGL�REMHN�GDODP� SHQHOLWLDQ� \DNQL�GDUL� KDVLO� REVHUYDVL�

GDQ� ZDZDQFDUD� WHUKDGDS� SLKDN�SLKDN� \DQJ� WHUOLEDW� GDODP� NHJLDWDQ�

IXQGUDLVLQJ GDQD�]DNDW�GDQ�LQIDT�%DGDQ�$PLO�=DNDW�1DVLRQDO��%$=1$6��

.RWD�0DGLXQ��6HGDQJNDQ�GDWD�VHNXQGHU�GDODP�SHQHOLWLDQ�LQL�DGDODK�ODSRUDQ�

SHQJKLPSXQDQ� GDQD� GDUL� OHPEDJD�� PDMDODK�PDMDODK� HGLVL� SURJUDP�

%$=1$6��GDQ�GRNXPHQ�ODLQQ\D�\DQJ�EHUNDLWDQ�GHQJDQ�VWUDWHJL�DSD�\DQJ�

GLWHUDSNDQ�GDODP�NHJLDWDQ�IXQGUDLVLQJ�

7HNQLN� SHQJXPSXODQ� GDWD� PHUXSDNDQ� ODQJNDK� \DQJ� SDOLQJ� XWDPD�

GDODP�SHQHOLWLDQ��NDUHQD�WXMXDQ�XWDPD�GDUL�SHQHOLWLDQ�DGDODK�PHQGDSDWNDQ�

GDWD�� $GDSXQ� WHNQLN� SHQJXPSXODQ� GDWD� GDODP� SHQHOLWLDQ� LQL� \DLWX�

PHQJJXQDNDQ�WHNQLN�REVHUYDVL��ZDZDQFDUD��GDQ�GRNXPHQWDVL�

�� 2EVHUYDVL

2EHUVHYDVL�DGDODK�VXDWX�NHJLDWDQ�\DQJ�PHPXVDWNDQ�SHUKDWLDQ�SDGD�

VXDWX�REMHN�GHQJDQ�PHQJJXQDNDQ� VHOXUXK� SDQFD� LQGHUD�� -DGL��PHODOXL�

LQGHUD�SHQJOLKDWDQ��SHQGHQJDUDQ��SHQFLXPDQ�SHUDEDDQ�GDQ�SHQJHFDSDQ�

VHPXDQ\D� GLJXQDNDQ� GDODP� REVHUYDVL�� 'LEDQGLQJNDQ� GHQJDQ� WHNQLN�

�� +��0DVUXNKLQ��0HWRGRORJL�3HQHOLWLDQ�.XDOLWDWLI� �.XGXV��0HGLD�,OPX�3UHVV�������� KOP�
��



��

SHQJXPSXODQ�GDWD�\DQJ�ODLQ��REVHUYDVL�PHPSXQ\DL�FLUL�\DQJ�VSHVLILN��

2EVHUYDVL�REMHNQ\D�WLGDN�WHUEDWDV�SDGD�RUDQJ�� WHWDSL�MXJD�REMHN�REMHN�

DODP� \DQJ� ODLQ��� 'DODP� SHQHOLWLDQ� LQL� SHQXOLV� PHQGDWDQJL� NDQWRU�

%$=1$6� .RWD� 0DGLXQ� JXQD� PHPSHUROHK� GDWD� GDQ� LQIRUPDVL� \DQJ�

GLEXWXKNDQ�WHUNDLW�REMHN�SHQHOLWLDQ�

�� :DZDQFDUD

:DZDQFDUD�DGDODK�EHQWXN�NRPXQLNDVL�DWDX�SHUFDNDSDQ�GHQJDQ�GXD�

RUDQJ�DWDX� OHELK� GHQJDQ� WXMXDQ�PHPSHUROHK� LQIRUPDVL� GDUL� VHVHRUDQJ�

PHODOXL� EHEHUDSD� SHUWDQ\DDQ�� :DZDQFDUD� GLJXQDNDQ� VHEDJDL� WHNQLN�

SHQJXPSXODQ�GDWD�DSDELOD�SHQHOLWL�LQJLQ�PHODNXNDQ�VWXGL�SHQGDKXOXDQ�

XQWXN�PHQHPXNDQ�SHUPDVDODKDQ�\DQJ�KDUXV�GLWHOLWL�GDQ�PHQJHWDKXL�KDO�

KDO�GDUL�UHVSRQGHQ�\DQJ�OHELK�PHQGDODP���

'DODP� ZDZDQFDUD� SHQHOLWLDQ� LQL� SHQHOLWL� DNDQ� PHQJJXQDNDQ�

PHWRGH� ZDZDQFDUD� WHUVWUXNWXU�� :DZDQFDUD� WHUVWUXNWXU� GLJXQDNDQ�

VHEDJDL� WHNQLN� SHQJXPSXODQ� GDWD�� ELOD� SHQHOLWL� DWDX� SHQJXPSXO� GDWD�

WHODK� PHQJHWDKXL� GHQJDQ� SDVWL� WHQWDQJ� LQIRUPDVL� DSD� \DQJ� DNDQ�

GLSHUROHK��� 7XMXDQ� SHQJJXQDDQ� PHWRGH� WHUVWUXNWXU� LQL� DGDODK� DJDU�

PHQHPXNDQ�LQIRUPDVL�VHFDUD�WHUEXND�GDQ�OXDV�GDUL�EHEHUDSD�SLKDN�\DQJ�

GLPDQD� VHODLQ�PHQGDSDW�LQIRUPDVL�MXJD�EHUWXNDU�LGH�LGH�GDQ�SHQGDSDW�

PDVLQJ�PDVLQJ�VHKLQJJD�GDSDW�GLVXVXQ�GDUL�PDNQD�VXDWX�WRSLN�WHUWHQWX��

'DODP�SHQHOLWLDQ�LQL��SHQHOLWL�DNDQ�PHODNXNDQ�ZDZDQFDUD�GHQJDQ�SLKDN�

�� 6XJL\RQR��0HWRGH�3HQHOLWLDQ�.XDQWLWDWLI� KOP������
�� ,ELG���KOP������
�� ,ELG���KOP������
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SHQJHOROD� OHPEDJD� %$=1$6� .RWD� 0DGLXQ� \DQJ� WHUOLEDW� GDODP�

IXQGUDLVLQJ \DLWX�SDGD�ELGDQJ�SHQJXPSXODQ��SLPSLQDQ�VHNUHWDULV��VHUWD�

PX]DNL�

�� 'RNXPHQWDVL

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

GHQJDQ�PHOLKDW�EHQGD�EHQGD�DWDX�GRNXPHQ��'RNXPHQ�ELVD�EHUEHQWXN�

WXOLVDQ�� JDPEDU�� DWDX� NDU\D�NDU\D� PRQXPHQWDO� GDUL� VHVHRUDQJ�� +DVLO�

SHQHOLWLDQ� GDUL� REVHUYDVL� DWDX� ZDZDQFDUD�� DNDQ� OHELK� NUHGLEHO�GDSDW�

GLSHUFD\D���

&� ,QVWUXPHQ 3HQHOLWLDQ

'DODP� SHQHOLWLDQ� NXDOLWDWLI�� \DQJ� PHQMDGL� LQVWUXPHQ� DWDX� DODW�

SHQHOLWLDQ� DGDODK� SHQHOLWL� LWX� VHQGLUL�� 2OHK� NDUHQD� LWX�� SHQHOLWL� VHEDJDL�

LQVWUXPHQ� MXJD� KDUXV� �GLYDOLGDVL�� VHEHUDSD� MDXK� SHQHOLWL� VLDS� PHODNXNDQ�

SHQHOLWLDQ� \DQJ� VHODQMXWQ\D� WHUMXQ� NH� ODSDQJDQ��<DQJ�PHODNXNDQ�YDOLGDVL�

DGDODK� SHQHOLWL� LWX� VHQGLUL�� PHODOXL� HYDOXDVL� GLUL� WHUKDGDS� SHPDKDPDQ�

PHWRGH� NXDOLWDWLI�� SHQJXDVDDQ� WHRUL� GDQ� ZDZDVDQ� WHUKDGDS� ELGDQJ� \DQJ�

GLWHOLWL�� VHUWD� NHVLDSDQ� GDQ� EHNDO� PHUQDVXNL� ODSDQJDQ�� )XQJVL� SHQHOLWL�

VHEDJDL� KXPDQ� LQVWUXPHQW�� \DLWX� XQWXN� PHQHWDSNDQ� IRNXV� SHQHOLWLDQ��

PHPLOLK� LQIRUPDQ� VHEDJDL� VXPEHU� GDWD�� PHODNXNDQ� SHQJXPSXODQ� GDWD��

PHQJDQDOLVLV� GDWD�� PHQDIVLUNDQ� GDWD� GDQ� PHPEXDW� NHVLPSXODQ� DWDV�

WHPXDQQ\D���

�� ,ELG���KOP������
�� 0DVUXNKLQ���0HWRGH�3HQHOLWLDQ�.XDOLWDWLI��KOP������
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'� 7HNQLN�$QDOLVLV�'DWD

$QDOLVLV� GDWD� DGDODK� SURVHV� PHQFDUL GDQ� PHQ\XVXQ� GDWD� VHFDUD�

VLVWHPDWLV� \DQJ� EHUVXPEHU� GDUL� KDVLO� ZDZDQFDUD�� FDWDWDQ� ODSDQJDQ�� GDQ�

GRNXPHQWDVL�� GHQJDQ� FDUD� PHQJRUJDQLVDVLNDQ� GDWD� NH� GDODP� NDWHJRUL��

PHQMDEDUNDQ�NH� GDODP�XQLW�XQLW��PHODNXNDQ�VLQWHVD�� UQHQ\XVXQ�NH�GDODP�

SROD��PHQJLGHQWLILNDVL�LQIRUPDVL�SHQWLQJ�\DQJ�DNDQ�GLSHODMDUL��GDQ�PHPEXDW�

NHVLPSXODQ�\DQJ�GDSDW�GHQJDQ�PXGDK�GLIDKDPL�ROHK�GLUL�VHQGLUL�PDXSXQ�

ROHK�RUDQJ�ODLQ��� 7HNQLN�DQDOLVLV�GDWD�NXDOLWDWLI�PHUXSDNDQ�VXDWX�PHWRGH�

DQDOLVLV� GDWD� \DQJ� WLGDN� PHOLEDWNDQ� DWDX� EHUEHQWXN� DQJND� VHKLQJJD� GDWD�

\DQJ�GLSHUROHK�PHQJJXQDNDQ�WHNQLV�DQDOLVLV�GDWD�NXDOLWDWLI�\DQJ�XPXPQ\D�

EHUVLIDW�VXEMHNWLI���

3HQHOLWL� PHQJJXQDNDQ� PHWRGH� DQDOLVLV� GDWD� GHVNULSWLI� NXDOLWDWLI�

VHWHODK�PHQJXPSXONDQ�GDWD�GDWD�\DQJ�GLSHUOXNDQ��7HNQLN�DQDOLVLV�GDWD�\DQJ�

GLJXQDNDQ� SHQHOLWL�\DLWX�SHQHOLWL�PHQJJXQDNDQ�PHWRGH� GHVNULSWLI� DQDOLVLV�

\DQJ� PHUXSDNDQ� WHNQLN� DQDOLVLV� GDWD� \DQJ� VLVWHPDWLV�� IDNWXDO� GDQ� DNXUDW�

JDPEDU� DWDX� OXNLVDQ� WHQWDQJ� NRQGLVL� Q\DWD� VDDW� LQL� GDQ� IHQRPHQD� \DQJ�

GLWHOLWL��$GDSXQ�ODQJNDK�ODQJNDK�\DQJ�GLJXQDNDQ�GDODP�WHNQLN�DQDOLVLV�GDWD�

LQL��\DLWX��

�� 'DWD�5HGXFWLRQ �5HGXNVL�'DWD��

5HGXNVL�GDWD�PHUXSDNDQ�NHJLDWDQ�PHUDQJNXP��PHPLOLK�KDO�KDO�

\DQJ�SRNRN��PHPIRNXVNDQ�SDGD�KDO�KDO�\DQJ�SHQWLQJ��PHQFDUL�WHPD�GDQ�

�� ,ELG���KOP�����
�� (QGDK�0DUHQGDK�5DWQDQLQJW\DV�GNN���0HWRGRORJL�3HQHOLWLDQ�.XDOLWDWLI �$FHK��<D\DVDQ�

3HQHUELW�0XKDPPDG =DLQL�������� KOP�����



��

SROD� GDWD�� 'HQJDQ� GHPLNLDQ�� GDWD� \DQJ� GLSHUROHK� GL� ODSDQJDQ� DNDQ�

PHPEHULNDQ�JDPEDUDQ�\DQJ�OHELK�MHODV�GDQ�PHPXGDKNDQ�SHQHOLWL�XQWXN�

PHQJXPSXONDQ�GDWD�VHODQMXWQ\D��GDQ�PHQFDULQ\D�ELOD�GLSHUOXNDQ�

�� 'DWD�'LVSOD\ �3HQ\DMLDQ�'DWD��

6HWHODK�GDWD�GLUHGXNVL��ODQJNDK�VHODQMXWQ\D�DGDODK�PHQ\DMLNDQ�

GDWD�� 3HQ\DMLDQ� GDWD� LQL� EHUEHQWXN� WHNV�QDUDWLI��\DLWX� WHNV� \DQJ� EHULVL�

FDWDWDQ� KDVLO� ZDZDQFDUD� GHQJDQ� LQIRUPDQ�� 6HODL� LWX�� SDGD� SHQHOLWLDQ�

NXDOLWDWLI�� SHQ\DMLDQ� GDWD� GDSDW� GLVDMLNDQ� GDODP� EHQWXN� WDEHO�� JUDILN��

SLFWRJUDP�� GDQ� VHMHQLVQ\D�� +DVLO� GDUL� SHQ\DMLDQ� GDWD� WHUVHEXW� DNDQ�

VHPDNLQ�PXGDK�GLIDKDPL�NDUHQD�GDWD�VXGDK�WHUVXVXQ�VHFDUD�VLVWHPDWLV�

�� &RQFOXVLRQ�'UDZLQJ �3HQDULNDQ�.HVLPSXODQ��

/DQJNDK�NHWLJD�GDODP�DQDOLVLV�GDWD�NXDOLWDWLI�PHQXUXW�0LOHV�GDQ�

+XEHUPDQ�DGDODK� SHQDULNDQ�NHVLPSXODQ�DWDX� YHULILNDVL� �YHULILFDWLRQ���

.HVLPSXODQ� DZDO� \DQJ� GLNHPXNDNDQ� PDVLK� EHUVLIDW� VHPHQWDUD� GDQ�

PXQJNLQ�DNDQ�EHUXEDK�ELOD�WLGDN�GLWHPXNDQ�EXNWL�EXNWL�\DQJ�NXDW�\DQJ�

PHQGXNXQJ� SDGD� WDKDS� SHQJXPSXODQ� GDWD� EHULNXWQ\D�� 1DPXQ�� MLND�

NHVLPSXODQ�\DQJ�GLNHPXNDNDQ�SDGD�WDKDS�DZDO�GLGXNXQJ�ROHK�EXNWL�

EXNWL� \DQJ� NXDW� �YDOLG� GDQ� NRQVLVWHQ�� NHWLND� SHQHOLWL� NHPEDOL� NH�

ODSDQJDQ� VDDW� PHQJXPSXONDQ� GDWD�� PDND� NHVLPSXODQ� \DQJ�

GLNHPXNDNDQ�GLDQJJDS�NUHGLEHO�GDQ�GDSDW�GLJXQDNDQ���

�� 6XJL\RQR� 0HWRGH�3HQHOLWLDQ�.XDQWLWDWLI«��KOP����������
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(� 8ML�.UHGLELOLWDV�'DWD

8ML� NUHGLELOLWDV� GDWD� GDODP� SHQHOLWLDQ� LQL� \DLWX� PHQJJXQDNDQ�

WULDQJJXODVL��7ULDQJXODVL�GDODP�SHQJXMLDQ�NUHGLELOLWDV�LQL�GLDUWLNDQ�VHEDJDL�

SHQJHFHNDQ�GDWD�GDUL�EHUEDJDL�VXPEHU�GHQJDQ�EHUEDJDL�FDUD��GDQ�EHUEDJDL�

ZDNWX��� 3HQJHFHNDQ�WHUVHEXW�EHUWXMXDQ�XQWXN�PHQJHWDKXL�EDKZD�GDWD�\DQJ�

GLSHUROHK� WLGDN� DGD� \DQJ� VDODK� GDQ� EHUXEDK�� VHKLQJJD� SHQHOLWL� GDSDW�

PHPEHULNDQ� GHVNULSVL� GDWD� \DQJ� DNXUDW� GDQ� VLVWHPDWLV� WHQWDQJ� DSD� \DQJ�

GLDPDWL��3HQXOLV�GDODP�SHQHOLWLDQ�LQL�DNDQ�PHODNXNDQ�SHQJHFHNDQ�WHUKDGDS�

GDWD� \DQJ� VXGDK� SHQXOLV� GDSDWNDQ� GDUL� KDVLO� ZDZDQFDUD� SHQXOLV� GHQJDQ�

SHQJXUXV�%$=1$6�.RWD�0DGLXQ�

)� 7HPSDW�GDQ�-DGZDO�3HQHOLWLDQ

�� 7HPSDW�3HQHOLWLDQ

/RNDVL� SHQHOLWLDQ� GLODNVDQDNDQ� GL� %DGDQ� $PLO� =DNDW� 1DVLRQDO�

�%$=1$6�� .RWD� 0DGLXQ�� \DQJ� EHUDODPDW� GL� -O�� 3DMDMDUDQ� 1R�� ����

:LQRQJR��.HF��0DQJXKDUMR��.RWD�0DGLXQ��-DZD�7LPXU�

�� -DGZDO�3HQHOLWLDQ

�� ,ELG� KOP������



��

7DEHO ��� -DGZDO�3HQHOLWLDQ

1R�
-DGZDO�

.HJLDWDQ

���������

6HS 2NW 1RY 'HV�)HE 0DU�0HL -XQ -XO

��

D� 3HQJDMXDQ�

-XGXO

E� 3HQ\XVXQDQ�

8VXODQ�

3HQHOLWLDQ

��
6HPLQDU� 8VXODQ�

3HQHOLWLDQ

��
3HODNVDQDDQ�

3HQHOLWLDQ

��

3HODSRUDQ��

3HQ\XVXQDQ�

/DSRUDQ� GDQ�

/DSRUDQ� +DVLO�

3HQHOLWLDQ

�� 6LGDQJ�6NULSVL


