
���

%$%�,,,�

0(72'(�3(1(/,7,$1�

$� -HQLV�3HQHOLWLDQ�

-HQLV�SHQHOLWLDQ� LQL�PHUXSDNDQ�SHQHOLWLDQ�NXDOLWLWDLI��3HQHOLWLDQ� LQL�

PHQJJXQDNDQ�SHQGHNDWDQ�NXDOLWDWLI�GHVNULSWLI�QDWXUDOLVWLN�\DLWX�VXDWX�MHQLV�

SHQHOLWLDQ� \DQJ�PHPLOLNL� WXMXDQ� XQWXN�PHQJJDPEDUNDQ� DWDX�PHOXNLVNDQ�

VXDWX�NRQGLVL�DODPLDK��QDWXUDO�VHWWLQJ��VHFDUD�IDNWXDO��VLVWHPDWLV��GDQ�DNXUDW�

PHQJHQDL�REMHN�\DQJ�GLWHOLWL�VHFDUD�QDWXUDO�VHVXDL�\DQJ�WHUMDGL�GL�ODSDQJDQ��

�*KRQL�	�$OPDQVKXU��������������

3HQHOLWLDQ� NXDOLWDWLI� LQL� EHUXVDKD� XQWXN� PHQJXQJNDSNDQ� VLWXDVL�

VRVLDO�\DQJ�DODPLDK�GHQJDQ�FDUD�PHQGLVNULSVLNDQ�NHQ\DWDDQ�VHFDUD�EHQDU��

NHPXGLDQ� GLEHQWXN� ROHK� NDWD�NDWD� EHUGDVDUNDQ� WHNQLN� SHQJXPSXODQ� GDQ�

DQDOLVLV�GDWD�\DQJ�UHOHYDQ��*KRQL�	�$OPDQVKXU�������������3DGD�SHQHOLWLDQ�

LQL� SHQHOLWL� PHQGLVNULSVLNDQ� VHFDUD� PHQGHWDLO� GDQ� ULQFL� PHQJHQDL�

EDJDLPDQD�GDQ�VWUDWHJL�DSD�VDMD��VHUWD�IDNWRU�SHQGXNXQJ�GDQ�SHQJKDPEDW\D�

GDODP�SHQJLPSOHPHQWDVLDQ�NHELMDNDQ�SHQGLGLNDQ�WHQWDQJ�SHQJHORODDQ�GDQ�

SHQ\HOHQJJDUDDQ� SHQGLGLNDQ� EHUEDVLV� EXGD\D� GL� 60$�0XKDPPDGL\DK� ��

<RJ\DNDUWD��

%� /RNDVL�3HQHOLWLDQ�

3HQHOLWLDQ�LQL�EHUORNDVL�GL�60$�0XKDPPDGL\DK���<RJ\DNDUWD�\DQJ�

EHUDODPDW� GL�.RPSOHNV�3HUJXUXDQ�0XKDPPDGL\DK�� -O��3XUZRGLQLQJUDWDQ�

1*� ,� 1R����� $�� 1JDPSLODQ�� .RWD� <RJ\DNDUWD�� 'DHUDK� ,VWLPHZD�
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<RJ\DNDUWD� NRGH� SRV� ������ � 3HPLOLKDQ� ORNDVL� SHQHOLWLDQ� LQL� EHUGDVDUNDQ�

KDVLO� SHQJDPDWDQ� GDQ� REVHUYDVL� ODQJVXQJ� GL� ODSDQJDQ� \DQJ� GLODNXNDQ�

VHEHOXPQ\D� \DQJ� PHQXQMXNNDQ� EDKZD� PDVLK� DGDQ\D� NHQGDOD� GDODP�

PHQJLPSOHPHQWDVLNDQ� NHELMDNDQ� 3HUGD� ',<� WHQWDQJ� 3HQJHORODDQ� GDQ�

3HQ\HOHQJJDUDDQ� 3HQGLGLNDQ� %HUEDVLV� %XGD\D� VHKLQJJD� SHQHOLWL� WHUWDULN�

XQWXN�PHQJNDML�OHELK�MDXK�ODJL�VWUDWHJL�\DQJ�GLODNXNDQ�ROHK�VHNRODK�GDODP�

PHQJLPSOHPHQWDVLNDQ�NHELMDNDQ�3HPHULQWDK�'DHUDK�',<��

&� 6XEMHN�3HQHOLWLDQ�

6XEMHN� SHQHOLWLDQ� PHUXSDNDQ� VXPEHU� GLPDQD� SHQHOLWL� GDSDW�

PHQGDSDWNDQ�EHUEDJDL�LQIRUPDVL�WHUNDLW�GHQJDQ�SHUPDVDODKDQ�\DQJ�SHQHOLWL�

DQJNDW�� 3DGD� SHQHOLWLDQ� LQL� VXEMHN� SHQHOLWLDQ� \DQJ� SHQHOLWL� DPELO� DGDODK�

.HSDOD�VHNRODK��*XUX�.XULNXOXP�.HVLVZDDQ��*XUX�6HQL�%XGD\D�.DUDZLWDQ�

��GDQ���VLVZL�60$�0XKDPPDGL\DK���<RJ\DNDUWD��

'� 0HWRGH�3HQJXPSXODQ�'DWD�

�� 2EVHUYDVL�

0HWRGH�REHVHUYDVL�PHUXSDNDQ�PHWRGH�SHQJXPSXODQ�GDWD�\DQJ�

GLJXQDNDQ�XQWXN�PHQJKLPSXQ�GDWD�SHQHOLWLDQ�PHODOXL�SHQJDPDWDQ�GDQ�

SHQJLQGUDDQ� �%XQJLQ�� ������ ������ 3DGD� WHNQLN� LQL� SHQHOLWL� SHUOX�

PHODNXNDQ�SHQJDPDWDQ�ODQJVXQJ�WHUKDGDS�REMHN�SHQHOLWLDQ�GL�ODSDQJDQ�

GDODP�UDQJND�XQWXN�PHQGDSDWNDQ�NHWHUDQJDQ�GDQ�EHUEDJDL� LQIRUPDVL�

\DQJ� DNXUDW� WHQWDQJ� SHUPDVDODKDQ� \DQJ� GLDQJNDW�� VHUWD� XQWXN�

PHQJHWDKXL� UHOHYDQVL� DQWDUD� LQIRUPDVL� GDUL� VXPEHU� GDWD� GHQJDQ�
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NHQ\DWDDQ�\DQJ�DGD��3DGD�WHNQLN�LQL��SHQHOLWL PHODNXNDQ�REVHUYDVL�GL�

VHNRODK� 60$� 0XKDPPDGL\DK� �� <RJ\DNDUWD� PHQJHQDL� VWUDWHJL�

SHQJLPSOHPHQWDVLDQ� NHELMDNDQ� 3HUGD� ',<� WHQWDQJ� 3HQJHORODDQ� GDQ�

3HQ\HOHQJJDUDDQ� 3HQGLGLNDQ� %HUEDVLV� %XGD\D� \DQJ� PHQFDQJNXS�

NRQGLVL� GDQ� OLQJNXQJDQ� VHNRODK� �UXDQJ� JDPHODQ� NDUDZLWDQ��� NRQGLVL�

VLVZD�GDQ�JXUX��GDQ�NHQGDOD�\DQJ�DGD�GL�VHNRODK��

�� :DZDQFDUD�

0HWRGH�ZDZDQFDUD�PHUXSDNDQ�SHUFDNDSDQ�\DQJ�GLODNXNDQ�ROHK�

GXD� SLKDN� � GHQJDQ� PDNVXG� WHUWHWX�� 'XD� SLKDN� WHUVHEXW� LDODK� SLKDN�

SHZDZDQFDUD� �LQWHUYLHZHU�� \DQJ� PHQJDMXNDQ� SHUWDQ\DDQ� GDQ� SLKDN�

WHUZDZDQFDUD��LQWHUYLHZHH��\DQJ�PHPEHULNDQ�MDZDEDQ�DWDV�SHUWDQ\DDQ�

�0ROHRQJ�� ������ ������ 7HNQLN� LQL� GLODNXNDQ� GHQJDQ� PHPXVDWNDQ�

SHUKDWLDQ� WHUKDGDS� VXDWX� REMHN� GHQJDQ� PHQJDMXNDQ� EHEHUDSD�

SHUWDQ\DDQ�XQWXN�PHQGDSDWNDQ� LQIRUPDVL�DWDX�NHWHUDQJDQ�NHWHUDQJDQ�

OLVDQ�PHODOXL�GLDORJ�ODQJVXQJ�VHSXWDU�SHUPDVDODKDQ�\DQJ�GLDQJNDW���

$GDSXQ�ZDZDQFDUD� \DQJ� SHQHOLWL� ODNXNDQ� DGDODK�ZDZDQFDUD�

VHPL� WHUVWUXNWXU� VXSD\D� WLGDN� WHUNHVDQ� WHUODOX� IRUPDO� QDPXQ� WHWDS�

PHPLOLNL� SDQGXDQ� XPXP� GHQJDQ� WHNQLN� ,Q� 'HSWK� ,QWHUYLHZ� \DLWX�

GHQJDQ�FDUD�PHQJDMXNDNDQ�SHUWDQ\DDQ�\DQJ�PHQGDODP�VHSXWDU�VWUDWHJL�

\DQJ�VHNRODK�ODNXNDQ�GDODP�SHQJLPSOHPHQWDVLDQ�NHELMDNDQ�3HUGD�',<�

WHQWDQJ�3HQJHORODDQ�GDQ�3HQ\HOHQJJDUDDQ�3HQGLGLNDQ�%HUEDVLV�%XGD\D�

VHFDUD� ODQJVXQJ� NHSDGD� NHSDOD� VHNRODK�� JXUX� NXULNXOXP� NHVLVZDDQ��
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JXUX� VHQL� EXGD\D� NDUDZLWDQ�� GDQ� �� VLVZL� 60$� 0XKDPPDGL\DK� ��

<RJ\DNDUWD��

�� 'RNXPHQWDVL�

0HWRGH� GRNXPHQWHU� DWDX� GRNXPHQWDVL� PHUXSDNDQ� VDODK� VDWX�

PHWRGH� SHQJXPSXODQ� GDWD� \DQJ� GLJXQDNDQ� GDODP� SHQHOLWLDQ� VRVLDO�

GHQJDQ�WXMXDQ�PHQFDUL�GDWD�KLVWRULV��'RNXPHQ�LQL�GLEDJL�PHQMDGL�GXD�

\DLWX�GRNXPHQ�SULEDGL�GDQ�GRNXPHQ�UHVPL��%XQJLQ��������������'DODP�

PHODNXNDQ� WHNQLN� GRNXPHQWDVL� LQL�� SHQHOLWL� PHQHOLWL GRNXPHQ�

GRNXPHQ�WHUWXOLV�VHSHUWL�3HUDWXUDQ�'DHUDK�',<�1R���7DKXQ������GDQ�

3HUDWXUDQ�*XEHUQXU�1RPRU����7DKXQ�������VHUWD�GRNXPHQ�GRNXPHQ�

VHNRODK� \DQJ� WHUGDSDW� SDGD� ZLEVLWH� UHVPL� 60$� 0XKDPPDGL\DK� ��

<RJ\DNDUWD� \DQJ� GDSDW� PHPEHULNDQ� GDWD� \DQJ� VHVXDL� GHQJDQ�

SHUPDVDODKDQ�SHQJLPSOHPHQWDVLDQ�3HUGD�',<�WHQWDQJ�3HQJHORODDQ�GDQ�

3HQ\HOHQJJDUDDQ�3HQGLGLNDQ�%HUEDVLV�%XGD\D���

(� .UHGLELOLWDV�

.UHGLELOLWDV�PHUXSDNDQ�XVDKD�\DQJ�GLODNXNDQ�ROHK�SHQLOLWL�NXDOLWDWLI�

XQWXN�PHQLQJNDWNDQ�GHUDMDW� NHSHUFD\DDQ�GDWD��6HODLQ�XQWXN�PHQ\DQJJDK�

EDOLN� DSD� \DQJ� GLWXGXKNDQ� NHSDGD� SHQHOLWLDQ� NXDOLWDWLI� \DQJ�PHQJDWDNDQ�

WLGDN� LOPLDK�� NUHGLELOLWDV� MXJD� PHUXSDNDQ� VHEDJDL� XQVXU� \DQJ� WLGDN�

WHUSLVDKNDQ�ROHK�SHQHOLWLDQ�NXDOLWDWLI���0ROHRQJ��������������

� $GDSXQ�WHNQLN�SHPHULNVDDQ�NHDEVDKDQ�GDWD�\DQJ�SHQHOLWL�JXQDNDQ��

\DLWX� GHQJDQ� WULDQJXODVL� GDWD�� 0HQXUXW� 3DWRQ� ������� WULDQJXODVL� GDWD�

GLODNXNDQ�XQWXN�PHQJHFHN�VXDWX�LQIRUPDVL�\DQJ�GLSHUROHK�PHODOXL�ZDNWX�
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GDQ� FDUD� \DQJ� EHUEHGD�� 3HQHOLWL� PHODNXNDQ� WULDQJXODVL� GDWD� GHQJDQ�

PHODNXNDQ�SHQJHFHNDQ�LQIRUPDVL�GDUL�EHUEDJDL�VXPEHU��'DODP�SHQHOLWLDQ�

LQL� WULDQJXODVL� GLODNXNDQ� GHQJDQ�PHPEDQGLQJNDQ� GDWD� KDVLO� SHQJDPDWDQ�

GHQJDQ�KDVLO�ZDZDQFDUD��PHPEDQGLQJNDQ�KDVLO�ZDZDQFDUD�LQIRUPDQ�VDWX�

GHQJDQ� \DQJ� ODLQ�� KDVLO� ZDZDQFDUD� GHQJDQ� LVL� VXDWX� GRNXPHQ��

PHPEDQGLQJNDQ� NHDGDDQ� GDQ� SHUVSHNWLI� VHVHRUDQJ� GHQJDQ� EHUEDJDL�

SHQGDSDW�GDQ�SDQGDQJDQ�RUDQJ�ODLQ�\DQJ�EHUNDLWDQ��%XQJLQ���������������

'HQJDQ�WULDQJXODVL�SHQHOLWL�GDSDW�PHODNXNDQ�FKHN�DQG�UHFKHFN�KDVLO�

WHPXDQQ\D� GHQJDQ� MDODQ� PHPEDQGLQJ�EDQGLQJNDQ� EHUEDJDL� VXPEHU��

PHWRGH�� GDQ� WHRUL�� 'LVLQL� SHQHOLWL� PHQJJXQDNDQ� EHEHUDSD� FDUD� VHSHUWL��

PHQJDMXNDQ� EHUEDJDL�PDFDP� YDULDVL� SHUWDQ\DDQ��PHODNXNDQ� SHQJHFHNDQ�

GHQJDQ� EHUEDJDL� VXPEHU�� GDQ� PHPDQIDDWNDQ� EHUEDJDL� PHWRGH� DJDU�

SHQJHFHNDQ�GDSDW�GLODNXNDQ���*KRQL�	�$OPDQVKXU������������������

)� $QDOLVLV�'DWD�

7HNQLN�DQDOLVLV�GDWD�PHUXSDNDQ�VXDWX�EHQWXN�SHQJRODKDQ�GDWD�\DQJ�

GLODNXNDQ�GHQJDQ�PHQJJXQDNDQ�UXPXV�DWDX�DWXUDQ�DWXUDQ�\DQJ�DGD�VHVXDL�

GHQJDQ� SHQGHNDWDQ� SHQHOLWLDQ�� 8QWXN� SHQHOLWLDQ� GHQJDQ� SHQGHNDWDQ�

NXDOLWDWLI��DQDOLVLV�GDWD�WHUGLUL�GDUL�GXD�MHQLV�\DLWX��DQDOLVLV�NHWLND�GL�ODSDQJDQ�

\DQJ�EHUVLIDW�LQGXNWLI��VHGDQJNDQ�VHWHODK�GL�ODSDQJDQ�GDSDW�PHQJJXQDNDQ�

DQDOLVLV�GLVNULSVL�NXDOLWDWLI��

'DODP�PHQJDQDOLVLV�GDWD�GLVLQL��SHQHOLWL�PHPXODL�GHQJDQ�PHQHODDK�

VHOXUXK�GDWD�\DQJ�DGD�GDUL�EHUEDJDL�VXPEHU�VHSHUWL�KDVLO�ZDZDQFDUD��KDVLO�

SHQJDPDWDQ� \DQJ� GLWXOLV� GDODP� FDWDWDQ� ODSDQJDQ�� GDUL� GRNXPHQ� SULEDGL��
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GRNXPHQ�UHVPL��VHUWD�JDPEDU�DWDX�IRWR�KDVLO�SHQHOLWLDQ��6HWHODK�PHQHODDK��

ODQJNDK� VHODQMXWQ\D� LDODK� UHGXNVL� GDWD� \DLWX� GHQJDQ� FDUD� PHPEXDW�

UDQJNXPDQ�DWDX�DEVWUDNVL��NHPXGLDQ�SHQ\XVXQDQ�VDWXDQ��ODOX�NDWHJRULVDVL�

GDQ� \DQJ� SDOLQJ� DNKLU� DGDODK� PHODNXNDQ� YHULILNDVL� GDWD� \DLWX� GHQJDQ�

PHQDULN�NHVLPSXODQ���


