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$� -HQLV�3HQHOLWLDQ

-HQLV�SHQHOLWLDQ�\DQJ�GLJXQDNDQ�DGDODK�MHQLV�SHQHOLWLDQ�GHVNULSWLI�\DLWX�

PHQGHVNULSVLNDQ� *DPEDUDQ� 3HULODNX� 0HQ\DNLWL� 'LUL� 6HQLGUL 3DGD� 3DVLHQ�

6NL]RIUHQLD�GL�837'�56-�'LQNHV�3URYLQVL�%DOL�7DKXQ������

3HQHOLWLDQ� GHVNULSWLI� GHQJDQ� SHQGHNDWDQ� FURVV� VHFWLRQDO DGDODK� VXDWX�

SHQHOLWLDQ� XQWXN� PHPSHODMDUL� GLQDPLND� NRUHODVL� DQWDUD� IDNWRU�IDNWRU� UHVLNR�

GHQJDQ�HIHN���GHQJDQ�FDUD�SHQGHNDWDQ��REVHUYDVLRQDO��DWDX�SHQJXPSXODQ�GDWD��

3HQHOLWLDQ� GHVNULSWLI� LQL EHUWXMXDQ� XQWXN� PHQGHVNULSVLNDQ� �PHPDSDUNDQ��

SHULVWLZD� SHULVWLZD SHQWLQJ \DQJ WHUMDGL SDGD PDVD NLQL� 'HVNULSVL SHULVWLZD

GLODNXNDQ VHFDUD�VLVWHPDWLV�GDQ�OHELK�PHQHNDQNDQ�SDGD�GDWD�IDNWXDO�GDUL SDGD�

SHQ\LPSXODQ� )HQRPHQD GLVDMLNDQ VHFDUD DSD DGDQ\D WDQSD PDQLSXODVL GDQ

SHQHOLWL WLGDN PHQFRED� PHQJDQDOLVLV� EDJDLPDQD� GDQ� PHQJDSD� IHQRPHQD�

WHUVHEXW� ELVD� WHUMDGL� ROHK NDUHQD LWX SHQHOLWLDQ MHQLV LQL WLGDN PHPHUOXNDQ

DGDQ\D VXDWX KLSRWHVLV �1XUVDODP��������
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%� $OXU�3HQHOLWLDQ

$GDSXQ�DOXU�GDODP�SHQHOLWLDQ�LQL�DGDODK�VHEDJDL�EHULNXW��

*DPEDU����$OXU�3HQHOLWLDQ�*DPEDUDQ�3HULODNX�0HQ\DNLWL�'LUL�6HQGLUL�3DGD�
6NL]RIUHQLD�GL�837'�56-�'LQNHV�3URYLQVL�%DOL�7DKXQ������

0HOHQJNDSL�DGPLQLVWUDVL�SHQHOLWLDQ�

�L]LQ�SHQHOLWLDQ�GDQ�NDML�HWLN�

0HQHQWXNDQ�WHPSDW�GDQ�ZDNWX�
SHQHOLWLDQ

0HPLOLK�SRSXODVL�GDQ�VDPSHO�

SHQHOLWLDQ�VHVXDL�GHQJDQ NULWHULD�

LQNOXVL�GDQ�HNVOXVL

0HODNXNDQ�REVHUYDVL�WHUKDGDS�

VXEMHN�SHQHOLWLDQ�VHVXDL�YDULDEHO

0HQJRODK�GDQ�PHQJDQDOLVLV�GDWD

0HPEXDW�NHVLPSXODQ�KDVLO�

SHQHOLWLDQ

0HQ\XVXQ�ODSRUDQ�SHQHOLWLDQ
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&� 7HPSDW�GDQ�:DNWX�3HQHOLWLDQ��

3HQHOLWLDQ�LQL�WHODK GLODNVDQDQNDQ�GL�837'�56-�'LQNHV�3URYLQVL�%DOL��

GLPDQD�NHJLDQWDQ�SHQHOLWLDQ�LQL�GLODNVDQDNDQ�GDUL�EXODQ�-DQXDUL�0HL�������

GDUL�SHQJDMXDQ�MXGXO�VDPSDL�SHQJXPSXODQ�ODSRUDQ�

'� 3RSXODVL�GDQ�6DPSHO

�� 8QLW�$QDOLVLV

6XEMHN� GDODP� SHQHOLWLDQ� LQL� DGDODK� SDVLHQ� VNL]RSUHQLD� \DQJ� \DQJ�

PHQGDSDWNDQ� SHOD\DQDQ� UDZDW� LQDS� GL� 837'� 56-� 'LQNHV� 3URYLQVL� %DOL��

$GDSXQ�REMHN�GDODP�SHQHOLWLDQ�LQL�DGDODK�SHULODNX�PHQ\DNLWL�GLUL�VHQGLUL�

�� 3RSXODVL�

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� GDSDW� GLWDULN� NHVLPSXODQQ\D�

�VLQWHVLV��� 3RSXODVL� GDODP SHQHOLWLDQ� DGDODK� VXEMHN� \DQJ� PHPHQXKL� NULWHULD�

\DQJ� WHODK� GLWHWDSNDQ� �0DVWXURK� 	� DQJJLWD� W��� ������� 3RSXODVL� GDODP�

SHQHOLWLDQ� LQL� DGDODK� ��� SDVLHQ� VNL]RIUHQLD� \DQJ� PHQGDSDWNDQ� SHOD\DQDQ� GL�

837'�56-�'LQNHV�3URYLQVL�%DOL�

�� 6DPSHO�

6DPSHO� PHUXSDNDQ� EDJLDQ� SRSXODVL� WHUMDQJNDX� \DQJ� GDSDW�

GLSHUJXQDNDQ� VHEDJDL� VXEMHN� SHQHOLWLDQ�PHODOXL� VDPSOLQJ� �1XUVDODP�� �������

6DPSHO DGDODK VHEDJLDQ GDUL MXPODK GDQ NDUDNWHULVWLN \DQJ GLPLOLNL ROHK

SRSXODVL \DQJ�VHFDUD Q\DWD GLWHOLWL GDQ�GLWDULN NHVLPSXODQ� 6DPSHO SHQHOLWLDQ
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DGDODK VHEDJLDQ GDUL NHVHOXUXKDQ RE\HN \DQJ GLWHOLWL GDQ GLDQJJDS PHZDNLOL

VHOXUXK�SRSXODVL��0DVWXURK�	�DQJJLWD�W���������

D� %HVDU�6DPSHO

6DPSHO�GDODP�SHQHOLWLDQ�LQL�PHQJJXQDNDQ�WHNQLN�SXUSRVLYH�VDPSOLQJ��

3XUSRVLYH�VDPSOLQJ�PHUXSDNDQ�VXDWX�WHNQLN�GDODP�SHQHQWXDQ�VDPSHO�GHQJDQ�

SHUWLPEDQJDQ� WHUWHQWX� DWDX� VHOHNVL� NKXVXV�� 3HPLOLKDQ� VDPSHO� GLODNXNDQ�

GHQJDQ� PLPLODK� ODQJVXQJ� VDPSHO� GHQJDQ� PHSHUKDWLNDQ� NULWHULD� LQNOXVL� GDQ�

HNVNOXVL���0DVWXURK�	�DQJJLWD�W���������

.HWHUDQJDQ ��

Q� �%HVDU�VDPSHO�

1� �%HVDU�SRSXODVL�

G� �7LQJNDW�VLJQLILNDQVL�\DQJ GLLQJLQNDQ������

-XPODK� VDPSHO� DZDO� \DQJ� GLWHOLWL� VHEDQ\DN� ��� VXEMHN� \DLWX� SDVLHQ�

VNL]RIUHQLD� \DQJ� PHQJDODPL� SHULODNX� PHQ\DNLWL� GLUL� VHQGLUL�� 8QWXN�

PHQJKLQGDUL� GURS� RXW� PDND� MXPODK� VDPSHO� �� ����� MDGL� WRWDO� VDPSHO� DNKLU�

VHEDQ\DN��� VXEMHN�

E� .ULWHULD�,QNOXVL

.ULWHULD�LQNOXVL�DGDODK�NULWHULD�\DQJ�DNDQ�PHQ\DULQJ�DQJJRWD�SRSXODVL�

PHQMDGL� VDPSHO� \DQJ�PHPHQXKL� NULWHULD� VHFDUD� WHRUL� \DQJ� VHVXDL� GDQ� WHUNDLW�

GHQJDQ� WRSLN� GDQ� NRQGLVL� SHQHOLWLDQ�� $WDX� GHQJDQ� NDWD� ODLQ�� NULWHULD� LQNOXVL�

PHUXSDNDQ� FLUL�FLUL� \DQJ� SHUOX� GLSHQXKL� ROHK� VHWLDS� DQJJRWD� SRSXODVL� \DQJ�

�

��ൌ�
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GDSDW� GLDPELO� VHEDJDL� VDPSHO� �0XVWXURK� DQG� 1DXUL� ������� � .ULWHULD� LQNOXVL�

GDUL�SHQHOLWLDQ�LQL�\DLWX �

�� 3DVLHQ�VNL]RIUHQLD�\DQJ�ELVD PHQMDZDE�SHUWDQ\DDQ�GDUL�ZDZDQFDUD

�� 3DVLHQ�\DQJ�NRRSHUDNWLI

�� 3DVLHQ�VNL]RIUHQLD�\DQJ�GL�UDZDW�GL�56-

F� .ULWHULD�(NVNOXVL

.ULWHULD� HNVNOXVL� DGDODK� PHQJKLODQJNDQ� DWDX� PHQJHOXDUNDQ� VXEMHN�

\DQJ� WLGDN� PHPHQXKL� NULWHULD� LQNOXVL� �1XUVDODP�� ������� .ULWHULD� HNVNOXVL�

GDODP�SHQHOLWLDQ�LQL��\DLWX �

�� 3DVLHQ�VNL]RIUHQLD�\DQJ�PHQJDODPL�NHUXVDNDQ�NRPXQLNDVL�YHUEDO�

�� 3DVLHQ�\DQJ�PHQJXQGXUNDQ�GLUL�VDDW�SHQHOLWLDQ

�� 7HNQLN�6DPSOLQJ

7HNQLN� VDPSOLQJ� GLODNXNDQ� DJDU� VDPSHO� \DQJ� GLDPELO� GDUL�

SRSXODVLQQ\D� UHSUHVHQWDWLI� �PHZDNLOL��� VHKLQJJD� GDSDW� GLSHUROHK� LQIRUPDVL�

\DQJ� FXNXS� XQWXN� PHQJHVWLPDVL� SRSXODVLQ\D�� 7HNQLN� SHQJDPELODQ� VDPSHO�

GLEDJL�PHQMDGL��� MHQLV�EHUGDVDUNDQ�VDPD�DWDX� � WLGDNQ\D� �NHVHPSDWDQ�VHOXUXK�

DQJJRWD� SRSXODVL� XQWXN� GLSLOLK� PHQMDGL� DQJJRWD� VDPSHO� \DLWX� SUREDELOLW\�

VDPSOLQJ GDQ�QRQ�SUREDELOLW\�VDPSOLQJ �0DVWXURK�	�$QJJLWD�7���������3DGD�

SHQHOLWLDQ� LQL� GLJXQDNDQ� QRQ�SUREDELOLW\� VDPSOLQJ \DLWX� SXUSRVLYH� VDPSOLQJ

\DLWX� FDUD� SHQDULNDQ� VDPSHO� \DQJ� GLODNXNDQ� GHQJDQ� PHPLOLK� VXEMHN�

EHUGDVDUNDQ�SDGD�NDUDNWHULVWLN� WHUWHQWX� \DQJ�GLDQJJDS�PHPSXQ\DL�KXEXQJDQ�

GHQJDQ�NDUDNWHULVWLN�SRSXODVL�\DQJ�VXGDK�GLNHWDKXL�VHEHOXPQ\D�
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(� -HQLV�GDQ�7HNQLN�3HQJXPSXODQ�'DWD

�� -HQLV�'DWD

$GDSXQ� MHQLV� GDWD� GDODP� SHQHOLWLDQ� \DLWX� GDWD� SULPHU� GDQ� GDWD�

VHNXQGHU�

D� 'DWD�SULPHU

'DWD SULPHU DGDODK GDWD \DQJ GLSHUROHK VHQGLUL ROHK SHQHOLWL GDUL KDVLO

SHQJXNXUDQ�� SHQJDPDWDQ�� VXUYH\� �VHWLDGL�� �������'DWD� SULPHU� LQL� GLGDSDWNDQ�

GDUL VDPSHO� \DQJ� DNDQ� GLWHOLWL� GHQJDQ�PHQJJXQDNDQ� NXHVLRQHU� VHUWD� GHQJDQ�

PHODNXNDQ� ZDZDQFDUD� NHSDGD� UHVSRQGHQ� LWX� VHQGLUL� $GDSXQ� GDWD� \DQJ�

QDQWLQ\D� DNDQ� GLSHUROHK� \DLWX� MXPODK� SDVLHQ� VNL]RIUHQLD� \DQJ� PHODNXNDQ�

SHULODNX�PHQ\DNLWL�GLUL�VHQGLUL��VHOI�KDUP� ULQJDQ PDXSXQ�EHUDW�

E� 'DWD�VHNXQGHU

'DWD� VHNXQGHU� DGDODK� GDWD� \DQJ� GLSHUROHK� GDUL� SLKDN� ODLQ��

EDGDQ�LQVWDQVL� \DQJ VHFDUD� UXWLQ� PHQJXPSXONDQ� GDWD� �VHWLDGL�� ������� 'DWD�

VHNXQGHU� GDODP� SHQHOLWLDQ� LQL \DLWX� GDWD� \DQJ� GLSHUROHK� PHODOXL� EDJLDQ�

LQIRUPDVL�GDWD�GDQ UHNDP�PHGLN�SDVLHQ�GL�5XPDK�6DNLW�-LZD�3URYLQVL�%DOL�

�� 7HNQLN�3HQJXPSXODQ�'DWD

3HQJXPSXODQ�GDWD�PHUXSDNDQ� �VXDWX�SURVHV�\DQJ�GLJXQDNDQ� �SHQHOLWL�

JXQD� PHQJXQJNDSNDQ� GDQ� PHQMDULQJ� IHQRPHQD�� LQIRUPDVL� NRQGLVL� VXE\HN�

VHVXDL� GHQJDQ� IRNXV� SHQHOLWLDQ� �+HU\DQD�� ������� 7HNQLN� SHQJXPSXODQ� GDWD�

GDODP�SHQHOLWLDQ�LQL�DGDODK�GHQJDQ�6HOI�KDUP ,QYHQWRU\��6+,��\DQJ�GLJXQDNDQ��

XQWXN�PHQLODL�SHULODNX�VHOI�KDUP��'HQJDQ MHQLV�SHUWDQ\DDQ�PHQJHQDL�DIHNWLI��

NRJQLWLI�� SHULODNX� GDQ� VRVLDO� SDGD� SHULODNX� PHQ\DNLWL� GLUL� VHQGLUL� EHUXSD�

MDZDEDQ�<D GDQ� 7LGDN� GHQJDQ� FDUD� FKHFNOLVW� .XHVLRQHU� \DQJ� VHFDUD� OXULQJ�
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GDQ�WHWDS�PHPDWXKL�SURWRNRO�NHVHKDWDQ��$GDSXQ� ODQJNDK�ODQJNDK�GDUL� WHNQLN�

SHQJXPSXODQ�GDWD�VHEDJDL�EHULNXW��

D� 3HQHOLWL� PHODNXNDQ� SHQGHNDWDQ� VHFDUD� LQIRUPDO� NHSDGD� UHVSRQGHQ�

VNL]RIUHQLD� \DQJ� DNDQ� GL� WHOLWL� GHQJDQ� FDUD�PHODNXNDQ�ZDZDQFDUD�� VHUWD�

WHWDS�PHPDWXKL�SURWRNRO�NHVHKDWDQ�\DQJ�EHUODNX�

E� 3HQHOLWL� PHQMHODVNDQ�PDNVXG� GDQ� WXMXDQ� SHQHOLWLDQ� GHQJDQ�PHPEHULNDQ�

LQIRUPDVL�EDKZD�VHPXD�GDWD�\DQJ�EHUVLIDW�SULEDGL�GDQ�DNDQ�GLUDKDVLDNDQ�

F� 0HQ\LDSNDQ�NXHVLRQHU�OHPEDU�REVHUYDVL

G� 0HQHQWXNDQ�UHVSRQGHQ�\DQJ�DNDQ�GLSDNDL

H� 0HPEHULNDQ�SHUWDQ\DDQ�NHSDGD�UHVSRQGHQ�WHUNDLW�NXHVLRQHU

I� 0HQJKLWXQJ�MDZDEDQ�<$�GDQ�7,'$. \DQJ�GL�MDZDE�VXEMHN�SHQHOLWLDQ

J� 0HQMXPODKNDQ�SHUWDQ\DDQ�<$�GDQ�7,'$.

K� 0HQMXPODKNDQ�VHOXUXK�GDWD�GDQ�GLRODK�DJDU�GDWD�GDSDW�GLDQDOLVLV

�� ,QVWUXPHQ�3HQJXPSXODQ�'DWD

,QVWUXPHQ� SHQJXPSXODQ� GDWD� DGDODK� DODW� EDQWX� \DQJ� GLSLOLK� GDQ�

GLJXQDNDQ�ROHK�SHQHOLWL�GDODP�NHJLDWDQQ\D PHQJXPSXONDQ�GDWD�DJDU�NHJLDWDQ�

WHUVHEXW�PHQMDGL�VLVWHPDWLV�GDQ�GLSHUPXGDK��+HU\DQD���������,QVWUXPHQ��\DQJ��

GLJXQDNDQ� � GDODP� � SHQHOLWLDQ� � LQL� � DGDODK� 6HOI�KDUP� ,QYHQWRU\ �6+,�� YHUVL��

,QGRQHVLD��\DQJ�EHUWXMXDQ�PHQLODL��SHULODNX�VHOI��KDUP� ,QVWUXPHQ��LQL WHUGLUL��

DWDV� � ��� LWHP� � SHUQ\DWDDQ� � RUGLQDO� \DQJ� � GLLVL� � VHQGLUL� � GHQJDQ� � MDZDEDQ� \D��

�VNRU������GDQ��WLGDN���VNRU�������,QVWUXPHQ��LQL��PHQJKDVLONDQ�UHQWDQJ�VNRU���

���� 8ML� YDOLGLWDV� NRQVWUDN� \DQJ� PHQ�JXML� � VHWLDS� LWHP� PHQJJXQDNDQ� � XML��

NRUHODVL� 3HDUVRQ� 3URGXFW� 0RPHQW GHQJDQ� EDWDV� PLQLPDO� � XQWXN� NRHILVLHQ�

NRUHODVL� SDGD� � DQDOLVLV� LWHP� GLWHWDSNDQ� � ������ � GDQ� � $QDOLVLV� � IDNWRU�� \DLWX�
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H[SORUDWRU\� � IDFWRU� DQDO\VLV� �()$�� � GDQ� FRQILUPDWRU\� IDFWRU� DQDO\VLV� �&)$�

GHQJDQ�PHPSHUWLPEDQJNDQ� QLODL�.HLVHU�0H\HUV�2NOLQ� �.02� !� �����%DUOHWW����

WHVW�RI�6SKHULFLW\ �S� ��� �������� �8ML� UHOLDEOLWLDV�NRQVLVWHQVL� LQWHUQDO�GLODNXNDQ���

GHQJDQ���PHQJKLWXQJ���NRHILVLHQ�DOID�&URQEDFK��+DVLO�GDSDW��GLWHULPD��DSDELOD�

QLODL�NRHILVLHQ�&URQEDFK !�����'DWD��GLNRGLQJ��GDQ��GLDQDOLVLV��VHFDUD��VWDWLVWLF��

PHQJJXQDNDQ�6366�YHUVL� ����1LODL� VLJQLILNDQ�GLWHWDSNDQS�������6HODQMXWQ\D�

GLODNXNDQ� DQDOLVLV� LWHP� GHQJDQ� XML� NRUHODVL�3HDUVRQ�3URGXFW 0RPHQW� XQWXN�

PHQJKLWXQJ� NRUHODVL� LWHP�WRWDO� \DQJ� PHQXQMXNNDQ� NHVHVXDLDQ� DQWDUD� IXQJVL��

LWHP� GHQJDQ� IXQJVL� WHV� VHFDUD� NHVHOXUXKDQ�� 'HQJDQ� NDWD� ODLQ� LWHP� WHUVHEXW�

PHQJXNXU� KDO� \DQJ� VDPD� GHQJDQ� DSD� \DQJ� GLXNXU� ROHK� WHV� VHEDJDL�

NHVHOXUXKDQ�� 3HQJXMLDQ� NHVHVXDLDQ� IXQJVL� LWHP� GHQJDQ� IXQJVL� XNXU� WHV�

GLODNXNDQ� GHQJDQ�PHQJKLWXQJ� NRHILVLHQ� NRUHODVL� DQWDUD� GLVWULEXVL� VNRU� SDGD�

VHWLDS� LWHP� GHQJDQ� GLVWULEXVL� VNRU� WRWDO� WHV� LWX� VHQGLUL�� %DWDVDQ� PLQLPDO�

NRHILVLHQ� NRUHODVL� SDGD� DQDOLVLV� LWHP� DGDODK� ������ 6HPDNLQ� WLQJJL� NRHILVLHQ�

NRUHODVLQ\D�� EHUDUWL� VHPDNLQ� EHUNXDOLWDV� LWHP� WHUVHEXW�� +DVLO� XML� UHOLDELOLWDV�

NRQVLVWHQVL� LQWHUQDO� LQVWUXPHQ� 6+,� YHUVL� ,QGRQHVLD� GLGDSDWNDQ� QLODL�

&URQEDFK¶V� DOSKD �������2OHK� NDUHQD� QLODL�&URQEDFK¶V� DOSKD !� ������PDND�

GDSDW�GLVLPSXONDQ�LQVWUXPHQ�6+,�YHUVL�,QGRQHVLD�UHOLDEHO�

)� 0HWRGH�3HQJRODKDQ�GDQ�$QDOLVLV�'DWD

�� 3HQJRODKDQ�'DWD

3HQJHORODDQ� GDWD� DGDODK� EDJLDQ� GDUL� SHQHOLWLDQ� VHWHODK� SHQJXPSXODQ�

GDWD�� 3DGD WDKDS LQL GDWD PHQWDK DWDX UDZ GDWD \DQJ WHODK GLNXPSXONDQ GDQ

GLRODK DWDX GLDQDOLVLV� VHKLQJJD� PHQMDGL� LQIRUPDVL� �0DVWXURK� 	� DQJJLWD� W���

�������'DODP�SHQJRODKDQ�GDWD WHUGDSDW WDKDSDQ�\DQJ SHUOX�GLODNXNDQ��\DLWX �
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D� (GLWLQJ�

(GLWLQJ PHUXSDNDQ� XSD\D� \DQJ� GLODNXNDQ� XQWXN� PHPHULNVD� NHPEDOL�

NHEHQDUDQ�GDWD�\DQJ�GLNXPSXONDQ�DWDX�GLSHUROHK��(GLWLQJ�GLODNXNDQ�VDDW�WDKDS�

SHQJXPSXODQ� GDWD� DWDX� MXJD� GDSDW� GLODNXNDQ� VDDW� GDWD� WHODK� WHUNXPSXO��

3HQHOLWL� PHODNXNDQ� HGLWLQJ� GHQJDQ� FDUD� PHPHULNVD� VDWX SHU� VDWX� NXLVLRQHU�

GHQJDQ�WXMXDQ�XQWXN�PHQJHWDKXL�NHOHQJNDSDQ�GDWD�\DQJ�GLEHULNDQ�UHVSRQGHQ��

-LND� GDWD� EHOXP� OHQJNDS� PDND� GDSDW� ODQJVXQJ� GLNODULILNDVL� NHSDGD� VXEMHN�

SHQHOLWLDQ DWDX�ZDZDQFDUD�GDSDW�GLNHOXDUNDQ��

E� &RGLQJ�

&RGLQJ� PHUXSDNDQ� PHPEXDW� OHPEDUDQ� NRGH� \DQJ� WHUGLUL� GDUL� WDEHO�

GLEXDW�VHVXDL�GHQJDQ�GDWD�\DQJ�GLDPELO�GDUL�DODW�XNXU�\DQJ�GLJXQDNDQ�GDODP�

SHQHOLWLDQ�� 6HWHODK� GDWD� WHODK� WHUNXPSXO� GDQ� GL� VHOHNVL�� WDKDS� EHULNXWQ\D�

DGDODK� PHODNXNDQ� SHQJNRGHDQ� DJDU� PHPSHUPXGDK� GDODP� SHQJRODKDQ� GDWD��

3HQHOLWL� PHPEHULNDQ� NRGH� GDODP� VHWLDS� MDZDEDQ� \DQJ� GLEHULNDQ� VXEMHN�

SHQHOLWLDQ GHQJDQ� PHQJXEDK� GDWD� EHQWXN� KXUXI� PHQMDGL� EHQWXN� DQJND�� KDO�

WHUVHEXW� GLODNXNDQ� JXQD� XQWXN� PHPSHUPXGDK� SURVHV� SHQJRODKDQ� GDWD� SDGD�

SURJUDP� FRPSXWHU��$GDSXQ� NRGH� \DQJ� GLEHULNDQ� SDGD� SHQHOLWLDQ� LQL�� DGDODK�

VHEDJDL�EHULNXW��

�� -HQLV�.HODPLQ��

D� /DNL�ODNL������

E� 3HUHPSXDQ������

�� 8PXU��
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D� ����� 7DKXQ�������

E� ����� 7DKXQ�������

F� ������7DKXQ������

�� 3HQGLGLNDQ��

D� 3HQGLGLNDQ�'DVDU�����

E� 3HQGLGLNDQ�0HQHQJDK������

F� 3HQGLGLNDQ�7LQJJL�����

G� 7LGDN�6HNRODK����

�� 3HNHUMDDQ��

D� %HNHUMD�������

E� 7LGDN�%HNHUMD�������

�� 6WDWXV�3HUNDZLQDQ��

D� 0HQLNDK��������

E� %HOXP�0HQLNDK�����

F� -DQGD�DWDX�'XGD ���

F� (QWU\�

'DWD� \DQJ� VXGDK� WHUNXPSXO� GDQ� VXGDK� PHOHZDWL� SHQJNRGHDQ�� PDND�

ODQJNDK�VHODQMXWQ\D�DGDODK�PHPDVXNNDQ�GDWD�GDUL� MDZDEDQ�KDVLO� SHQHOXVXUDQ�

GDWD� 3DGD� WDKDS� LQL�� MDZDEDQ�MDZDEDQ� \DQJ� VDODK� VXGDK� GLEHULNDQ� NRGH�

NDWHJRUL� NHPXGLDQ� GLPDVXNNDQ� NH� GDODP� WDEHO� GHQJDQ� FDUD� PDQXDO� GDQ�

PHODOXL�SHQJRODKDQ�NRPSXWHU�

G� &OHDQLQJ�

&OHDQLQJ� PHUXSDNDQ� NHJLDWDQ� SHQJHFHNDQ� NHPEDOL� GDWD� \DQJ� WHODK�

GLHQWU\�GHQJDQ�FDUD�PHPHULNVD�DSDNDK�GDWD�GDUL�VXPEHU�GDWD�SHQJNRGHDQQ\D�
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DGD� \DQJ�PHQJDODPL� NHVDODKDQ� DWDX�NXUDQJ� ODQJNDS�� VHKLQJJD� SHQHOLWL� SHUOX�

PHODNXNDQ� SHPEHWXODQ� DWDX� NRUHNVL� �0DVWXURK� DQG� $QJJLWD ������� 6HPXD�

GDWD� UHVSRQGHQ� \DQJ� GLGDSDW� SHQHOLWL� GLPDVXNDQ� NHGDODP� 6WDWLVFDO� 3URGXFW�

DQG�6HUYLFH�6XOXWLRQV� �6366� \DQJ�NHPXGLDQ�GLODNXNDQ�SHQJHFHNDQ�NHPEDOL�

XQWXN� PHQFHJDK� WHUMDGLQ\D� NHVDODKDQ� NRGH�� GDWD� WLGDN� OHQJNDS� DWDX�

VHEDJDLQ\D�VHKLQJJD�$QDOLVD�GDWD�GDSDW�GLNHWDKXL�GHQJDQ�EHQDU�GDQ�WHSDW�

�� $QDOLVLV�'DWD

7HNQLN�DQDOLVD�GDWD� \DQJ�GLJXQDNDQ�DGDODK�DQDOLVD� VWDWLVWLN GHVNULSWLI�

\DLWX� VWDWLVWLN \DQJ� GLJXQDNDQ� XQWXN� PHQJDQDOLVLV� GDWD� GHQJDQ� FDUD�

PHQGHVNULSVLNDQ� DWDX� PHQJJDPEDUNDQ� GDWD� \DQJ� WHODK� WHUNXPSXO�

VHEDJDLPDQD� DGDQ\D� WDQSD� EHUPDNVXG� PHPEXDW� NHVLPSXODQ� \DQJ� EHUODNX�

XQWXN� XPXP� DWDX� JHQHUDOLVDVL� �0DVWXURK� 	� $QJJLWD� 7�� ������� 8QWXN�

PHQJHWDKXL�SUHVHQWDVH JDPEDUDQ�SHULODNX�PHQ\DNLWL� GLUL� VHQGLUL� SDGD�SDVLHQ�

GHQJDQ�VNL]RIUHQLD�GDSDW�GLKLWXQJ�GHQJDQ�PHQJJXQDNDQ�UXPXV��

.HWHUDQJDQ�

3� �SUHVHQWDVH

I� �MXPODK�MDZDEDQ�\DQJ�EHQDU

Q� �MXPODK�UHVSRQGHQ

*� (WLND�3HQHOLWLDQ

'DODP� PHODNVDQDNDQ� VHOXUXK� SURVHV� SHQHOLWLDQ�� SHQWLQJQ\D�

PHQHUDSNDQ� SULQVLS�SULQVLS� \DQJ� WHUNDQGXQJ� GDODP� HWLND� SHQHOLWLDQ�� NDUHQD�

W�с�ĨͬŶ�ǆ�ϭϬϬй
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VHWLDS� SHQHOLWLDQ�PHPLOLNL� ULVLNR� \DQJ� GDSDW�PHPEDKD\DNDQ� DWDX�PHUXJLNDQ�

VXEMHN� SHQHOLWLDQ�� 6HKLQJJD� SHQHOLWL� EHUNHZDMLEDQ� XQWXN�PHPSHUWLPEDQJNDQ�

DVSHN�PRUDOLWDV� GDQ� NHPDQXVLDDQ� �0DVWXURK�� ������� $GDSXQ� SULQVLS�SULQVLS�

\DQJ�GLJXQDNDQ�GDODP�SHQHOLWLDQ�LQL��\DLWX �

�� /HPEDU�SHUVHWXMXDQ��,QIRUPHG�FRQVHQW�

,QIRUPHG� FRQVHQW� PHUXSDNDQ� EHQWXN� SHUVHWXMXDQ� DQWDUD� SHQHOLWL�

GHQJDQ� UHVSRQGHQ�SHQHOLWL� GHQJDQ�PHPEHULNDQ� OHPEDU� SHUVHWXMXDQ� LQIRUPHG�

FRQVHQW� WHUVHEXW�GLEHULNDQ�VHEHOXP�SHQHOLWLDQ�GLODNXNDQ�GHQJDQ�PHPEHULNDQ�

OHPEDU�SHUVHWXMXDQ�GHQJDQ�PHQMDGL�VXEMHN�SHQHOLWLDQ�

�� 7DQSD�QDPD��$QRQ\PLW\�

$QRQ\PLW\� PHUXSDNDQ� HWLND� SHQHOLWLDQ� \DQJ� PHQMDJD� NHUDKDVLDDQ�

VXEMHN� SHQHOLWL� GHQJDQ� WLGDN� PHQFDQWXPNDQ� QDPD� VXEMHN� SHQHOLWLDQ GDODP�

OHPEDU� SHQJXPSXODQ� GDWD� DWDX� KDVLO� SHQHOLWLDQ� \DQJ� DNDQ� GLVDMLNDQ�� QDPXQ�

KDQ\D�PHQJJXQDNDQ�NRGH�DQJND��QXPHULF��EHUXSD�QRPRU�UHVSRQGHQ�

�� .HUDKDVLDDQ��&RQILGHQWLDOO\�

&RQILGHQWLDOO\� PHUXSDNDQ� NHUDKDVLDQ� KDVLO� SHQHOLWLDQ� \DQJ� PDQD�

SHQHOLWL� ZDMLE� PHUDKDVLDNDQ� VHOXUXK� LQIRUPDVL� \DQJ� GLNXPSXONDQ� VHODPD�

SURVHV� SHQHOLWLDQ�� KDQ\D� NHORPSRN� GDWD� WHUWHQWX� \DQJ� DNDQ� GLVDMLNDQ� DWDX�

GLODSRUNDQ�SDGD�KDVLO�SHQHOLWLDQ��

�� 2WRQRPL��VHOI�GHWHUPLQDWLRQ��

0HUXSDNDQ� KDO� \DQJ� GLPLOLNL� VXE\HN� EHUXSD� RWRQRPL� GDQ� KDN� XQWXN�

PHPEXDW� NHSXWXVDQ� VHFDUD� VDGDU� GDQ� GLSDKDPL� GHQJDQ� EDLN�� EHEDV� GDUL�

SDNVDDQ� XQWXN� EHUSDUWLVLSDVL� DWDX� WLGDN� GDODP� SHQHOLWLDQ� LQL� DWDX� XQWXN�

PHQJXQGXUNDQ�GLUL�GDUL�SHQHOLWLDQ�
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�� 3HQDJDQDQ�\DQJ�DGLO��IDLU�KDQGOLQJ�

0HUXSDNDQ�7LQGDNDQ�PHPEHULNDQ�SHQDQJDQDQ�\DQJ�DGLO��PHPEHULNDQ�

LQGLYLGX� KDN� \DQJ� VDPD XQWXN� GLSLOLK� DWDX� WHUOLEDW� GDODP� SHQHOLWLDQ� WDQSD�

GLVNULPLQDVL�� GLEHULNDQ�SHQDQJDQDQ� \DQJ� VDPD�GHQJDQ�PHQJKRUPDWL� VHOXUXK�

SHUVHWXMXDQ� \DQJ� GLVHSDNDWL� GDQ� XQWXN� PHPEHULNDQ� SHQDQJDQDQ� WHUKDGDS�

PDVDODK�\DQJ�PXQFXO�VHODPDQ�SDUWLVLSDVL�GDODP�SHQHOLWLDQ�

�� +DN�PHQGDSDW�SHUOLQGXQJDQ��WKH�ULJKW�WR�JHW�SURWHFWLRQ��

0HUXSDNDQ� KDO� XQWXN� VXE\HN� PHQGDSDWNDQ� SHUOLQGXQJDQ� GDUL�

NHWLGDNQ\DPDQDQ�GDQ�NHUXJLDQ��\DQJ�PHQJKDUXVNDQ�DJDU�NOLHQ�GLOLQGXQJL�GDUL�

HNVSORLWDVL�GDQ�SHQHOLWL�KDUXV�PHQMDPLQ�EDKZD�VHPXD�XVDKD�GLODNXNDQ�XQWXN�

PHPLQLPDONDQ� EDKD\D� DWDX� NHUXJLDQ� GDUL� VXDWX� SHQHOLWLDQ�� VHUWD�

PHPDNVLPDONDQ�PDQIDDW�SHQHOLWLDQ�


