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�����2EMHN�GDQ�5XDQJ�/LQJNXS�3HQHOLWLDQ�

D� 7HPSDW�3HQHOLWLDQ�

3HQJXPSXODQ� GDWD� \DQJ� GLODNXNDQ� GDODP� SHQHOLWLDQ� LQL� LDODK� GL�

8QLYHUVLWDV� 1HJHUL� -DNDUWD� \DQJ� EHUWHPSDW� GL� -DODQ� 3HPXGD��

5DZDPDQJXQ��-DNDUWD��

E� :DNWX�3HQHOLWLDQ�

0HQJLNXW�GHQJDQ� WHPSDW�SHQHOLWLDQ�GLDWDV��SHQHOLWL�PHPEDWDVL�ZDNWX�

SHQHOLWLDQ�\DQJ�GLPXODL�GDUL���XQWXN�PHQJXPSXONDQ�GDWD�SUD�VXUYH\�GL�

ZDNWX�NHUMD��6HGDQJNDQ��XQWXN�SHQJXPSXODQ�GDWD�SHQHOLWLDQ��SHQHOLWL�

PHPEDWDVL� ZDNWX� VHMDN� EXODQ� 0DUHW� ����� ±� -XOL� ����� � XQWXN�

PHQHPXL�� PHQJXPSXONDQ�� GDQ� PHQJDNXPXODVL� KDVLO� GDUL� GDWD�

SHQHOLWLDQ�\DQJ�GLODNXNDQ�SHQHOLWL��

F� 2EMHN�3HQHOLWLDQ�

2EMHN� SHQHOLWLDQ� \DQJ� DNDQ� GLJXQDNDQ� LDODK� 0DKDVLVZD� 8QLYHUVLWDV�

1HJHUL� -DNDUWD� GHQJDQ� VSHVLILNDVL� PDKDVLVZD�L� \DQJ� PHQHPSXK�

SHQGLGLNDQ�GL�)DNXOWDV�(NRQRPL��DQJNDWDQ�������

G� 5XDQJ�/LQJNXS�3HQHOLWLDQ�

'DODP�SHQHOLWLDQ�LQL��SHQHOLWL�PHQJJXQDNDQ�VXPEHU�GDWD�\DQJ�GLDPELO�

GDUL�SDUD�UHVSRQGHQ�PDKDVLVZD�)DNXOWDV�(NRQRPL��8QLYHUVLWDV�1HJHUL�

-DNDUWD� GHQJDQ� FDUD� PHZDZDQFDUDL� EHEHUDSD� PDKDVLVZD�� VHUWD
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PHQ\HEDUNDQ� DQJNHW� NXHVLRQHU� PHQJHQDL� LQQRYDWLYHQHVV� GDQ�

SURSHQVLW\� WR� WDNH�ULVN� WHUKDGDS�HQWUHSUHQHXULDO� LQWHQWLRQ��XQWXN�GLLVL�

JXQD�PHOHQJNDSL�NHEXWXKDQ�GDODP�SHQHOLWLDQ�LQL��

�����0HWRGRORJL�3HQHOLWLDQ�

3HQHOLWLDQ� LQL� PHQJJXQDNDQ� PHWRGH� SHQHOLWLDQ� GHVNULSWLI� GDQ�

H[SODQDWRU\��3HQHOLWLDQ�GHVNULSWLI�DGDODK�SHQHOLWLDQ�WHUKDGDS�PDVDODK�PDVDODK�

EHUXSD� IDNWD�IDNWD� VDDW� LQL� GDUL� VXDWX� SRSXODVL� \DQJ� PHOLSXWL� NHJLDWDQ�

SHQLODLDQ�VLNDS�DWDX�SHQGDSDW�WHUKDGDS�LQGLYLGX��RUJDQLVDVL��NHDGDDQ��DWDXSXQ�

SURVHGXU��6RSLDK���������+DVLO�DNKLU�GDUL�SHQHOLWLDQ�LQL�ELDVDQ\D�EHUXSD�WLSH�

DWDX� MHQLV� PHQJHQDL� IHQRPHQD� \DQJ� VHGDQJ� GLEDKDV�� 7XMXDQ� SHQHOLWLDQ�

GHVNULSWLI� DGDODK� XQWXN� PHQJJDPEDUNDQ� PHNDQLVPH� VHEXDK� SURVHV� VHUWD�

PHQFLSWDNDQ�VHSHUDQJNDW�NDWHJRUL��3UDVHW\R�GDQ�-DQQDK���������

6HGDQJNDQ�SHQHOLWLDQ�H[SODQDWRU\�GLODNXNDQ�XQWXN�PHQJXML� KLSRWHVLV�

\DQJ� WHODK� GLUXPXVNDQ� VHKLQJJD� DNDQ� PHQGDSDWNDQ� JDPEDUDQ� PHQJHQDL�

SHQJDUXK� DQWDUD� YDULDEHO� EHEDV� GDQ� WHULNDW�� \DLWX� LQQRYDWLYHQHVV� GDQ� ULVN�

WDNLQJ� SURSHQVLW\� WHUKDGDS� HQWUHSUHQHXULDO� LQWHQWLRQ� SDGD� 0DKDVLVZD�

)DNXOWDV�(NRQRPL�$QJNDWDQ�������8QLYHUVLWDV�1HJHUL�-DNDUWD��.RWOHU�HW��DO���

�������

�������'DUL� GDWD�� IDNWD� DWDX� LQIRUPDVL� \DQJ� PHQMDGL� ODWDU� EHODNDQJ�

SHQHOLWLDQ�� GDSDW� GLJDPEDUNDQ� NRQGLVL�PDVLQJ�PDVLQJ� YDULDEHO� \DQJ� GLWHOLWL�

VHKLQJJD�PHPXQJNLQNDQ�XQWXN�PHQJHWDKXL�SHQJDUXK�YDULDEHO�EHEDV�WHUKDGDS�

YDULDEHO� EHEDV� �LQGHSHQGHQW� YDULDEOH�� GDQ� YDULDEHO� WHULNDW� �GHSHQGHQW�
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YDULDEOH��� $GDSXQ� VNRU�VNRU� DQJND� \DQJ� DNDQ� GLSHUROHK� GDUL� KDVLO� MDZDEDQ�

UHVSRQGHQ�WHUKDGDS�IDNWRU�IDNWRU�\DQJ�GLJXQDNDQ�VHEDJDL�SUHGLNWRU��YDULDEHO�

EHEDV���DQWDUD�ODLQ�,QQRYDWLYHQHVV�GDQ�3URSHQVLW\�WR�7DNH�5LVN��3HQHOLWLDQ�LQL�

GLKDUDSNDQ� GDSDW� PHPEHULNDQ� KDVLO� GDQ� SHQMHODVDQ� DWDV� SHQJDUXK� IDNWRU�

IDNWRU�\DQJ�EHUNRQWULEXVL��YDULDEHO�EHEDV��WHUKDGDS�(QWUHSUHQHXULDO�,QWHQWLRQ�

SDGD�PDKDVLVZD��YDULDEHO�WHULNDW����

�����2SHUDVLRQDOLVDVL�9DULDEHO�3HQHOLWLDQ�

������ 9DULDEHO�3HQHOLWLDQ�

9DULDEHO� GDODP� SHQHOLWLDQ� LQL� WHUGLUL� GDUL� YDULDEHO� LQGHSHQGHQ�

�EHEDV�� GDQ� YDULDEHO� GHSHQGHQ� �WHULNDW��� 9DULDEHO� LQGHSHQGHQ� \DLWX�

LQQRYDWLYHQHVV� �;���GDQ�SURSHQVLW\� WR� WDNH�ULVN� �;���VHGDQJNDQ�YDULDEHO�

GHSHQGHQ�\DLWX�HQWUHSUHQHXULDO�LQWHQWLRQ��<����

'DODP�SHQHOLWLDQ� LQL�HQWUHSUHQHXULDO� LQWHQWLRQ� GLXNXU�GHQJDQ����

LWHP� SHUWDQ\DDQ� GDODP� NXHVLRQHU� GHQJDQ� PHQJJXQDNDQ� VNDOD� /LNHUW�

GDODP� LQWHUYDO� ����� LQQRYDWLYHQHVV� GLXNXU� GHQJDQ� ��� LWHP� SHUWDQ\DDQ�

GDODP� NXHVLRQHU� GHQJDQ�PHQJJXQDNDQ� VNDOD�/LNHUW� GDODP� LQWHUYDO� �����

GDQ� ULVN�WDNLQJ� SURSHQVLW\� GLXNXU� GHQJDQ� ��� LWHP� SHUWDQ\DDQ� GDODP�

NXHVLRQHU�GHQJDQ�PHQJJXQDNDQ�VNDOD�/LNHUW�GDODP�LQWHUYDO������

3HQMHODVDQ�XQWXN�WLDS�WLDS�YDULDEHO�SHQHOLWLDQ�GHQJDQ�GLPHQVL�GDQ�

LQGLNDWRU�GDUL�VHWLDS�YDULDEHO�GDSDW�GLOLKDW�GL�WDEHODULV�EHULNXW�LQL��
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7DEHO�����2SHUDVLRQDOLVDVL�9DULDEHO�3HQHOLWLDQ�(QWUHSUHQHXULDO�,QWHQWLRQ��

,QQRYDWLYHQHVV��GDQ�3URSHQVLW\�WR�7DNH�5LVN�
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�6XPEHU��GDWD�GLRODK�ROHK�SHQHOLWL��������

������ 6NDOD�3HQJXNXUDQ�

3HQJXNXUDQ� GDODP� SHQHOLWLDQ� LQL� PHQJJXQDNDQ� VNDOD� LQWHUYDO��

6NDOD� LQWHUYDO�DGDODK�VNDOD�SHQJXNXUDQ�\DQJ�PHQ\DWDNDQ�SHULQJNDW�GDQ�

MDUDN� NRQVWUXN� GDUL� \DQJ� GLXNXU� �6DQXVL�� ������� 3HQHOLWL� MXJD�

PHQJJXQDNDQ� VNDOD� /LNHUW� \DQJ� PHQFHUPLQNDQ� VNDOD� LQWHUYDO�� 6NDOD�

/LNHUW� WHUGLUL� GDUL� SHUQ\DWDDQ� \DQJ� PHQ\DWDNDQ� VLNDS� PHQ\HQDQJNDQ�

PDXSXQ�WLGDN�PHQ\HQDQJNDQ�DWDV�REMHN�\DQJ�GLDPDWL��%XGLMDQWR���������

6NDOD�/LNHUW� GLGHVDLQ� XQWXN�PHQHODDK� VHEHUDSD� NXDW� VXEMHN� VHWXMX� DWDX�

WLGDN�VHWXMX�GHQJDQ�SHUQ\DWDDQ�SDGD�VNDOD���WLWLN��6HNDUDQ���������6NDOD�

/LNHUW�GLJXQDNDQ�XQWXN�VHPXD�YDULDEHO��%HULNXW�JDPEDU�SHQMHODVDQ�\DQJ�

PHZDNLOL�VNDOD�,QWHUYDO�GLDWDV��
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*DPEDU�����6NDOD�,QWHUYDO���3RLQ�

�6XPEHU��GDWD�GLRODK�ROHK�SHQHOLWL��������

6NDOD�LQWHUYDO���SRLQ�GLJXQDNDQ�GDODP�SHQHOLWLDQ�LQL�XQWXN�PHPLQLPDOLVLU�

DGDQ\D� MDZDEDQ�MDZDEDQ� \DQJ� ELDV�� VHUWD� XQWXN� PHPEHULNDQ� NHSDVWLDQ�

WHUVHQGLUL� EDJL� PDVLQJ�PDVLQJ� SHUQ\DWDDQ� \DQJ� DNDQ� GLEHULNDQ� NHSDGD�

UHVSRQGHQ�� $QJND� �� GDODP� VNDOD� PHQXQMXNNDQ� UHVSRQGHQ� VDQJDW� VHWXMX�

GHQJDQ� SHUQ\DWDDQ� \DQJ� GLEHULNDQ�� $QJND� �� GDODP� VNDOD� PHQXQMXNNDQ�

UHVSRQGHQ� VDQJDW� WLGDN� VHWXMX� GHQJDQ� SHUQ\DWDDQ� \DQJ� GLEHULNDQ�� 0DND�

VHPDNLQ� PHQDLN� NH� DQJND� ��� UHVSRQGHQ� VHPDNLQ� VHWXMX� GHQJDQ� SHUQ\DWDDQ�

\DQJ�GLEHULNDQ��6HEDOLNQ\D��VHPDNLQ�PHQXUXQ�NH�DQJND����UHVSRQGHQ�VHPDNLQ�

WLGDN�VHWXMX�GHQJDQ�SHUQ\DWDDQ�\DQJ�GLEHULNDQ��

7DEHO�����%RERW�6NRU�6NDOD�/LNHUW�

3LOLKDQ�-DZDEDQ� %RERW�6NRU�
6DQJDW�6HWXMX� ��

6HWXMX� ��
1HWUDO� ��

7LGDN�6HWXMX� ��
6DQJDW�7LGDN�6HWXMX �
�6XPEHU��GDWD�GLRODK�ROHK�SHQHOLWL��������

7DEHO�����3HUVHQWDVH�.ULWHULD�9DULDEHO�

3HUVHQWDVH� 6NDOD�
�������� 6DQJDW�%DLN�
������ %DLN
������ &XNXS
������� .XUDQJ�
������� 6DQJDW�.XUDQJ�

�6XPEHU��GDWD�GLRODK�ROHK�SHQHOLWL��������

� ��ϭ� �������������Ϯ� � ��ϯ� � ��ϰ� � �ϱ�

^ĂŶŐĂƚ�dŝĚĂŬ�^ĞƚƵũƵ ^ĂŶŐĂƚ��^ĞƚƵũƵ�
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�����0HWRGH�3HQHOLWLDQ�3RSXODVL�DWDX�6DPSOH�

������3RSXODVL�

3RSXODVL�DGDODK�ZLOD\DK�JHQHUDVL�\DQJ�WHUGLUL�DWDV�RE\HN�VXE\HN�\DQJ�

PHPSXQ\DL�NXDOLWDV�GDQ�NDUDNWHULVWLN� WHUWHQWX��\DQJ�GLWHWDSNDQ�ROHK�SHQHOLWL�

XQWXN� GLSHODMDUL� GDQ� NHPXGLDQ� GLWDULN� NHVLPSXODQQ\D� �6XJL\RQR�� �������

'DODP� SHQHOLWLDQ� LQL� SRSXODVL� \DQJ� GLJXQDNDQ� \DLWX� VHOXUXK� 0DKDVLVZD�

DQJNDWDQ� ����� GL� )DNXOWDV� (NRQRPL�� 8QLYHUVLWDV� 1HJHUL� -DNDUWD�� � 'HQJDQ�

PHPLOLNL� �� MXUXVDQ� XWDPD�� \DNQL� 0DQDMHPHQ�� 3HQGLGLNDQ� (NRQRPL�� GDQ�

$NXQWDQVL��PDND�MXPODK�SRSXODVL�DGD�VHEDQ\DN�����PDKDVLVZD��

������6DPSHO�

6DPSHO� DGDODK� EDJLDQ� GDUL� NHVHOXUXKDQ� SRSXODVL� \DQJ� DNDQ� GLWHOLWL��

PHPLOLNL� NDUDNWHULVWLN� UHODWLI� \DQJ� VDPD� GDQ� GDSDW� GLDQJJDS� PHZDNLOL�

SRSXODVL��6XJL\RQR���������%HUGDVDUNDQ�MXPODK�SRSXODVL�\DQJ�PHQFDSDL�����

RUDQJ��PDND� SHQHOLWL� DNDQ�PHQJJXQDNDQ� VDPSHO� \DQJ� VHVXDL� GHQJDQ� WXMXDQ�

SHQHOLWLDQ�� \DNQL� PHQHOLWL� PDVDODK� WHQWDQJ� UHQGDKQ\D� PLQDW� PDKDVLVZD�

WHUKDGDS�NHZLUDXVDKDDQ���

3DGD� SHQHOLWLDQ� LQL�� WHODK� GLSXWXVNDQ� EDKZD� SHQHOLWL� PHQJJXQDNDQ�

WHNQLN� 1RQ�3UREDELOLW\� 6DPSOLQJ� 'HVLJQ� \DLWX� GHQJDQ� PHQJJXQDNDQ�

SXUSRVLYH�VDPSOLQJ��VDPSOLQJ�EHUWXMXDQ����'DODP�SHUQ\DWDDQ�ROHK�6XJL\RQR���

1RQ�3UREDELOLW\� 6DPSOLQJ� DGDODK� WHNQLN� SHQJDPELODQ� VDPSHO� \DQJ� WLGDN�

PHPEHUL� SHOXDQJ� DWDX� NHVHPSDWDQ� \DQJ� VDPD� EDJL� WLDS� XQVXU� DWDX� DQJJRWD�

SRSXODVL�XQWXN�GLSLOLK�PHQMDGL�VDPSHO�VHUWD�SXUSRVLYH�VDPSOLQJ�DGDODK�WHNQLN�
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SHQJDPELODQ� VDPSHO� VXPEHU� GDWD� GHQJDQ� SHUWLPEDQJDQ� WHUWHQWX� �6XJL\RQR��

KWWS���HOLE�XQLNRP�DF�LG�GRZQORDG�SKS"LG ���������7HNQLN�SHQHQWXDQ�VDPSOH�

\DQJ� GLJXQDNDQ� GDODP� SHQHOLWLDQ� LQL� DGDODK� SXUSRVLYH� VDPSOLQJ�� GLPDQD�

SHQHOLWLDQ� LQL� WLGDN� GLODNXNDQ� SDGD� VHOXUXK� SRSXODVL� WHWDSL� WHUIRNXV� SDGD�

WDUJHW��0DKHVD�GDQ�5DKDUGMD���������

3HQHQWXDQ� MXPODK� VDPSHO� GLWHQWXNDQ� GHQJDQ� SHUV\DUDWDQ� \DQJ�

GLWHQWXNDQ�ROHK�+DLU� HW�� DO��� �������\DQJ�PHQ\DWDNDQ�EDKZD� MXPODK� VDPSHO�

\DQJ� \DQJ� GLDPELO� PLQLPDO� �� NDOL� GDUL� MXPODK� SDUDPHWHU� \DQJ� GLJXQDNDQ�

GDODP� SHQHOLWLDQ�� 0DND� SHQJDPELODQ� VDPSHO� \DQJ� DNDQ� GLJXQDNDQ� GDODP�

SHQHOLWLDQ� LQL� DNDQ� GLVHVXDLNDQ� EHUGDVDUNDQ� WHRUL� +DLU� HW�DO� GLDWDV�

PHQ\DUDQNDQ� SDGD�SRLQ�SHUWDPD�NHWHQWXDQ�XNXUDQ� VDPSHO� ���� ±� ���� XQWXN�

WHNQLN� HVWLPDVL� PD[LPXP� OLNHKRRG� �0/��� KDO� LQL� WHODK� PHPHQXKL� NULWHULD�

MXPODK�PLQLPDO�VDPSHO��

%HUGDVDUNDQ� SHPDSDUDQ� WHRUL� GLDWDV�� PDND� VDPSOH� \DQJ� DNDQ�

GLJXQDNDQ�GDODP�SHQHOLWLDQ�LQL�DGDODK���NDOL�SDUDPHWHU�GDQ�GLDQWDUD���������

VDPSOH��\DLWX�����UHVSRQGHQ��$GDSXQ�NULWHULD�GDUL�PDKDVLVZD�\DQJ�GLMDGLNDQ�

VDPSOH�DGDODK��

D� 0DKDVLVZD�\DQJ�WLGDN�PHPLOLNL�QLDW�XQWXN�EHUZLUDXVDKD�

E� 0DKDVLVZD� VHPHVWHU�9,� DQJNDWDQ������GL� )DNXOWDV�(NRQRPL��

8QLYHUVLWDV�1HJHUL�-DNDUWD�
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�����3URVHGXU�3HQJXPSXODQ�'DWD�

������ -HQLV�'DWD�

-HQLV�GDWD� WHUGLUL�GDUL�GXD�\DLWX�GDWD�VXE\HN�GDQ�GDWD�GRNXPHQWHU��'DWD�

\DQJ� GLJXQDNDQ� GDODP� SHQHOLWLDQ� LQL� DGDODK� GDWD� VXE\HN�� \DLWX� MHQLV� GDWD�

SHQHOLWLDQ�\DQJ�EHUXSD�RSLQL��VLNDS��SHQJDODPDQ�GDUL�VHVHRUDQJ�DWDX�VHNHORPSRN�

RUDQJ� \DQJ�PHQMDGL� VXE\HN� SHQHOLWLDQ� �UHVSRQGHQ���2OHK� NDUHQD� LWX�� GDWD� GDODP�

SHQHOLWLDQ� LQL� EHUXSD� KDVLO� MDZDEDQ� UHVSRQGHQ� VHFDUD� WHUWXOLV� VHEDJDL� WDQJJDSDQ�

DWDV�SHUWDQ\DDQ�WHUWXOLV��NXHVLRQHU��\DQJ�GLDMXNDQ�ROHK�SHQHOLWL��

������ 6XPEHU�'DWD�

6XPEHU� GDWD� GDSDW� GLSHUROHK� GDUL� NHWHUDQJDQ� UHVSRQGHQ� �'DWD� 3ULPHU��

GDQ� GRNXPHQ� SHQGXNXQJ� ODLQQ\D� �'DWD� 6HNXQGHU�� \DQJ� GLEXWXKNDQ� GDODP�

SHQHOLWLDQ��6XPEHU�GDWD�\DQJ�GLODNXNDQ�GDODP�SHQHOLWLDQ�LQL�DQWDUD�ODLQ���

�������� 'DWD�3ULPHU�

'DWD� SULPHU� DGDODK� GDWD� \DQJ� ODQJVXQJ� GLNXPSXONDQ� ROHK� SHQHOLWL� GDUL�

VXPEHU� �UHVSRQGHQ�� SHUWDPDQ\D� �6XU\DEUDWD�� ������� +DO� LQL� PHUXMXN� SDGD�

LQIRUPDVL�LQIRUPDVL� \DQJ� GLEXWXKNDQ� SHQHOLWL� WHUKDGDS� YDULDEHO� XQWXN� WXMXDQ�

SHQHOLWLDQ�� 6XPEHU� GDWD� \DQJ� GLSHUROHK� GDODP� SHQHOLWLDQ� LQL� DGDODK� WDQJJDSDQ�

UHVSRQGHQ� \DQJ� GLSHUROHK� GDUL� KDVLO� NXHVLRQHU� GDQ� ZDZDQFDUD� PHQJHQDL�

LQQRYDWLYHQHVV�� ULVN�WDNH� SURSHQVLW\�� GDQ� HQWUHSUHQHXULDO� LQWHQWLRQ� \DQJ�

GLVHEDUNDQ��
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D� .XHVLRQHU�

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

PHPEHUL� VHSHUDQJNDW� SHUWDQ\DDQ� WHUWXOLV�\DQJ� WHUVXVXQ�VHFDUD� VLVWHPDWLV�GHQJDQ�

PHQJJXQDNDQ� VWDQGDU� WHUWHQWX� NHSDGD� UHVSRQGHQ� XQWXN� GLMDZDE�� 3HQHOLWL�

PHQJJXQDNDQ� MHQLV� SHUWDQ\DDQ� WHUWXWXS�� \DNQL� UHVSRQGHQ� GLKDUXVNDQ� XQWXN�

PHPLOLK�MDZDEDQ�\DQJ�VXGDK�WHUVHGLD�SDGD�OHPEDU�NXLVLRQHU��

E� :DZDQFDUD�

:DZDQFDUD� PHUXSDNDQ� PHWRGH� SHQJXPSXODQ� GDWD� \DQJ� GLODNXNDQ�

GHQJDQ� FDUD�PHPEHULNDQ� EHEHUDSD� SHUWDQ\DDQ� \DQJ�EHUNDLWDQ� GHQJDQ� SHQHOLWLDQ�

VHFDUD� ODQJVXQJ� NHSDGD� UHVSRQGHQ�� 3DGD� PHWRGH� LQL� SHQHOLWL� GDQ� UHVSRQGHQ�

EHUKDGDSDQ� ODQJVXQJ� �IDFH� WR� IDFH�� XQWXN� PHQGDSDWNDQ� LQIRUPDVL� VHFDUD� OLVDQ�

GHQJDQ� WXMXDQ� PHQGDSDWNDQ� GDWD� \DQJ� GDSDW� PHQMHODVNDQ� SHUPDVDODKDQ�

SHQHOLWLDQ�� 0HWRGH� ZDZDQFDUD� MXJD� GLJXQDNDQ� GDODP� SHQ\HEDUDQ� NXHVLRQHU�

NHSDGD� SLKDN� VHNXQGHU� �PDKDVLVZD�� PHQJHQDL� DSDNDK� NLQHUMD� QLDW�PLQDW�

NHZLUDXVDKDDQ� GLSHQJDUXKL� ROHK� IDNWRU� LQRYDVL� GDQ� SHQJDPELODQ� UHVLNR�� DWDX�

DSDNDK�QLDW�PLQDW�NHZLUDXVDKDDQ� WLGDN�GLSHQJDUXKL�NHGXD�IDNWRU� WHUVHEXW�QDPXQ�

MXVWUX�OHELK�GLSHQJDUXKL�IDNWRU�\DQJ�ODLQQ\D��

�������� 'DWD�6HNXQGHU�

'DWD�VHNXQGHU�DGDODK�GDWD�\DQJ�VXGDK� WHUVXVXQ�GDODP�EHQWXN�GRNXPHQ�

�6XU\DEUDWD�� ������� 3HQHOLWL� PHQJJXQDNDQ� GDWD� VHNXQGHU� XQWXN� SHQHOLWLDQ� LQL�

EHUXSD� EXNX�� WKHVLV�� VNULSVL�� VXUYH\� VHMHQLV� GDQ� MXUQDO� SHQHOLWLDQ� WHUGDKXOX� \DQJ�

SHQHOLWL� GDSDW� PHODOXL� PHGLD� LQWHUQHW� XQWQXN� PHPSHUROHK� GDWD� VHNXQGHU� \DQJ�

GLEXWXKNDQ��
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����0HWRGH�$QDOLVLV�'DWD�

'DWD� \DQJ� DNDQ� WHUNXPSXO� DNDQ� GLRODK� DJDU� GDSDW� PHQJXML� KLSRWHVLV��

'DODP� SHQHOLWLDQ� LQL�� SHQHOLWL� PHQJJXQDNDQ� SHUDQJNDW� OXQDN� 6366� ����� XQWXN�

PHQJRODK�GDQ�PHQJDQDOLVLV�GDWD�KDVLO�SHQHOLWLDQ��7HNQLN�DQDOLVLV�\DQJ�GLJXQDNDQ�

DGDODK� DQDOLVLV� VWDWLVWLN� GHVNULSWLI�� XML� LQVWUXPHQ�� XML� DVXPVL� NODVLN� GDQ� DQDOLVLV�

UHJUHVL��

�� $QDOLVLV�'HVNULSWLI�

6WDWLVWLN�GHVNULSWLI�DGDODK�VWDWLVWLN�\DQJ�EHUIXQJVL�XQWXN�PHQGLVNULSVLNDQ�

DWDX�PHPEHUL�JDPEDUDQ�WHUKDGDS�RE\HN�\DQJ�GLWHOLWL�PHODOXL�GDWD�VDPSHO�

DWDX� SRSXODVL� VHEDJDL� PDQD� DGDQ\D� �6XJL\RQR�� ������� 2E\HN� \DQJ�

GLPDNVXG� GDODP� SHQHOLWLDQ� LQL� \DLWX� PDKDVLVZD�PDKDVLVZD� \DQJ� WLGDN�

EHUPLQDW� XQWXN� EHUZLUDXVDKD� VHWHODK� NHOXOXVDQ� GL� 8QLYHUVLWDV� 1HJHUL�

-DNDUWD��)DNXOWDV�(NRQRPL��

6HGDQJNDQ� GDODP� EXNXQ\D� GLNDWDNDQ�� ³6WDWLVWLN� GHVNULSWLI� PHPEHULNDQ�

GHVNULSVL� VXDWX� GDWD� \DQJ� GLOLKDW� GDUL� QLODL� UDWD�UDWD� �PHDQ��� VWDQGDU�

GHYLDVL�� YDULDQ�� PDNVLPXP�� PLQLPXP�� VXP�� UDQJH�� NXWURVLV� GDQ�

NHPHQFHQJDQ�GDWD��VNHZQHVV�´��*KR]DOL���������

+DVLO� GDUL� MDZDEDQ� \DQJ� EHUDVDO� GDUL� NXHVLRQHU� \DQJ� GLVHEDUNDQ� NHSDGD�

UHVSRQGHQ� DNDQ� GLJXQDNDQ� XQWXN� PHQJHWDKXL� JDPEDUDQ� XPXP� NRQGLVL�

PHQJHQDL� LQQRYDWLYHQHVV�� SURSHQVLW\� WR� WDNH� ULVN�� GDQ� HQWUHSUHQHXULDO�

LQWHQWLRQ��



���

3HQHQWXDQ� VNRULQJ� NULWHULD� PHQXUXW� <DQL� ������� PHQJJXQDNDQ� UXPXV�

XPXP�VHEDJDL�EHULNXW���

� � � � �����������,QWHUYDO� �5DQJH��5����.DWHJRUL��.��

�� 8ML�,QVWUXPHQ�

$GD� GXD� FLUL� SHQWLQJ� \DQJ� KDUXV� GLPLOLNL� ROHK� VHWLDS� DODW� SHQJXNXUDQ��

3HQHOLWL� KDUXV� PHPHULNVD� NHDEVDKDQ� �YDOLGLWDV�� GDQ� NHWHUSHUFD\DDQ�

�UHOLDELOLWDV���3HQMHODVDQQ\D�VHEDJDL�EHULNXW��

D� 8ML�9DOLGLWDV�

�������0HQXUXW� 6XJL\RQR� �������� XML� YDOLGLWDV� DGDODK� VXDWX� ODQJNDK�

SHQJXMLDQ� \DQJ� GLODNXNDQ� WHUKDGDS� LVL� GDUL� VXDWX� LQVWUXPHQ� GHQJDQ�

WXMXDQ� XQWXN� PHQJXNXU� NHWHSDWDQ� LQVWUXPHQ� \DQJ� GLJXQDNDQ� GDODP�

VXDWX� SHQHOLWLDQ�� 9DOLGLWDV� LQVWUXPHQ� GLWHQWXNDQ� GHQJDQ�

PHQJRUHODVLNDQ� DQWDUD� VNRU� \DQJ� GLSHUROHK� VHWLDS� EXWLU� SHUWDQ\DDQ�

DWDX� SHUQ\DWDDQ� GHQJDQ� VNRU� WRWDO�� 6NRU� WRWDO� DGDODK� MXPODK� GDUL�

VHPXD� VNRU� SHUWDQ\DDQ� DWDX� SHUQ\DWDDQ�� 7HNQLN� VHSHUWL� LQL� GLVHEXW�

GHQJDQ�NRUHODVL�3HDUVRQ�SURGXFW�PRPHQW��

3HQJXMLDQ� YDOLGLWDV� GLODNXNDQ� GHQJDQ� PHQJJXQDNDQ� WHNQLN�

NRUHODVL�SURGXFW�PRPHQW��7HNQLN�NRUHODVL�SURGXFW�PRPHQW�GLODNXNDQ�

GHQJDQ� FDUD� PHQJNRUHODVL� VHWLDS� VNRU� LQGLNDWRU� GHQJDQ� WRWDO� VNRU�

LQGLNDWRU�YDULDEHO��NHPXGLDQ�KDVLO�NRUHODVL�GLEDQGLQJNDQ�GHQJDQ�QLODL�

NULWLV� SDGD� WDUDI� VLJLQLILNDQ� ������ 5XPXV� XQWXN�PHQJKLWXQJ� U� KLWXQJ�

DGDODK�VHEDJDL�EHULNXW��
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'LPDQD�

U�  �.RHILVLHQ�NRUHODVL�YDULDEHO�EHEDV�GDQ�YDULDEHO�WHULNDW

Q�  �%DQ\DNQ\D�VDPSHO

;�  �6NRU�WLDS�LWHP

<��� � �6NRU�WRWDO�YDULDEHO�

E� 8ML�5HOLDELOLWDV�

�������5HOLDELOLWDV� VXDWX� DODW� SHQJXNXU� PHQXQMXNNDQ� NRQVLVWHQVL� KDVLO�

SHQJXNXUDQ� VHNLUDQ\D� DODW� SHQJXNXU� LWX� GLJXQDNDQ� ROHK� RUDQJ� \DQJ�

VDPD� GDODP� ZDNWX� \DQJ� EHUODLQDQ� DWDX� GLJXQDNDQ� ROHK� RUDQJ� \DQJ�

EHUODLQDQ� GDODP� ZDNWX� \DQJ� EHUVDPDDQ� DWDX� ZDNWX� \DQJ� EHUODLQDQ�

�6DQXVL���������

'HQJDQ� NDWD� ODLQ�� SHQHOLWLDQ� \DQJ� PHPLOLNL� UHOLDELOLWDV� WLQJJL� DNDQ�

PHQJKDVLONDQ� KDVLO� SHQJXNXUDQ� \DQJ� VDPD� ZDODXSXQ� WHODK� GLXNXU�

EHUNDOL�NDOL��3DGD�SHQHOLWLDQ�LQL�SHUKLWXQJDQ�UHOLDELOLWDV�PHQJJXQDNDQ�

UXPXV�FURQEDFK�DOSKD�VHEDJDL�EHULNXW��
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'LPDQD��

U����  �UHOLDELOLWDV�LQVWUXPHQ� �

�N� �  �EDQ\DNQ\D�EXWLU�SHUWDQ\DQ�

�EV  �MXPODK�YDULDQV�EXWLU�

�WV  �MXPODK�YDULDQV�WRWDO�

'DODP�SHQHOLWLDQ� LQL�XQWXN�PHQHQWXNDQ�NXHVLRQHU� UHOLDEOH�DWDX� WLGDN�

UHOLDEOH� PHQJJXQDNDQ� DOSKD� FURQEDFK�Į��� GLPDQD� NXHVLRQHU�

GLQ\DWDNDQ�UHOLDEOH��MLND�DOSKD�FURQEDFK�!������GDQ�WLGDN�UHOLDEOH�MLND�

VDPD�GHQJDQ�DWDX�GLEDZDK�������6XQ\RWR���������

�� 8ML�$VXPVL�.ODVLN�

6HEHOXP�PHODNXNDQ�SHQJXMLDQ�KLSRWHVLV�KDUXV� WHUOHELK�GDKXOX�GLODNXNDQ�

SHQJXMLDQ�DVXPVL�NODVLN�WHUKDGDS�GDWD�\DQJ�GLJXQDNDQ��8ML�DVXPVL�NODVLN�

\DQJ�GLJXQDNDQ�GDODP�SHQHOLWLDQ�LQL�DGDODK���

D� 8ML�1RUPDOLWDV�

8ML� QRUPDOLWDV� GLJXQDNDQ� XQWXN� PHQJHWDKXL� DSDNDK� SRSXODVL� GDWD�

EHUGLVWULEXVL� QRUPDO� DWDX� WLGDN�� 8ML� LQL� ELDVDQ\D� GLJXQDNDQ� XQWXN�

PHQJXNXU� GDWD� EHUVNDOD� RUGLQDO�� LQWHUYDO� PDXSXQ� UDVLR� �3UL\DWQR��

������� 'DODP� SHQHOLWLDQ� LQL� XQWXN� XML� QRUPDOLWDV� GLODNXNDQ� GHQJDQ�

PHQJJXQDNDQ� PHWRGHXML� VWDWLVWLN� .ROPRJRURY�6PLUQRY� �*KR]DOL��

������� .ULWHULD� \DQJ� GLJXQDNDQ� \DLWX� GDWD� GLNDWDNDQ� EHUGLVWULEXVL�

QRUPDO� MLND� QLODL� NRHILVLHQ�$V\PSWRWLF� 6LJ�� SDGDRXWSXW� .ROPRJRURY�



���

6PLQRUY� WHVW� OHELK�EHVDU�GDUL�DOSKD�\DQJ�GLWHQWXNDQ��\DLWX�����������

�VLJQLILNDQVL�!�������

E� 8ML�/LQHDULWDV�

8ML� OLQHDULWDV� EHUWXMXDQ� XQWXN� PHQJHWDKXL� DSDNDK� GXD� YDULDEHO�

PHPSXQ\DL� KXEXQJDQ� \DQJ� OLQHDU� DWDX� WLGDN� VHFDUD� VLJQLILNDQ��

3HQJXMLDQ� GHQJDQ� 633� PHQJJXQDNDQ� 7HVW� RI� /LQHDULW\� SDGD� WDUDI�

VLJQLILNDQVL� ������ 9DULDEHO� GLNDWDNDQ� PHPSXQ\DL� KXEXQJDQ� \DQJ�

OLQHDU�ELOD�VLJQLILNDQVL�NXUDQJ�GDUL�������3UL\DWQR���������

6HGDQJNDQ�NULWHULD�SHQJXMLDQ�GHQJDQ�XML�VWDWLVWLN�\DLWX��

�� -LND�VLJQLILNDQVL�!������PDND�GDWD�WLGDN�OLQHDU�

�� -LND�VLJQLILNDQVL��������PDND�GDWD�OLQHDU�

F� 8ML�0XOWLNROLQHDULWDV�

8ML� PXOWLNROLQLHULWDV� EHUWXMXDQ� XQWXN� PHQJXML� DSDNDK� PRGHO� UHJUHVL�

GLWHPXNDQ�DGDQ\D�NRUHODVL�DQWDU�YDULDEHO�EHEDV��LQGHSHQGHQ����0RGHO�

UHJUHVL� \DQJ� EDLN� VHKDUXVQ\D� WLGDN� WHUMDGL� NRUHODVL� GLDQWDUD� YDULDEHO�

LQGHSHQGHQ��*KR]DOL���������3HQJXMLDQ�DGD�WLGDNQ\D�PXOWLNROLQHDULWDV�

GDSDW� GLODNXNDQ� GHQJDQ� PHOLKDW� QLODL� 9DULDQFH� ,QIODQWLQJ� )DFWRU�

�9,3���-LND�QLODL�9,)�WLGDN�PHOHELKL���PDND�GLVLPSXONDQ�WLGDN�WHUMDGL�

PXOWLNROLQHDULWDV��6RSLDK���������

G� 8ML�+HWHURVNHGDVWLVLWDV�

8MLKHWHURVNHGDVWLVLWDV� EHUWXMXDQ� XQWXN�PHQJXML� DSDNDK� GDODP�PRGHO�

UHJUHVL� WHUGDSDW� NHWLGDNVDPDDQ�YDULDQ� GDUL� UHVLGXDO� VDWX� SHQJDPDWDQ�

NH� SHQJDPDWDQ� \DQJ� ODLQ�� � $SDELOD� YDULDQ� GDUL� UHVLGXDO� VDWX�



���

SHQJDPDWDQ�NHSHQJDPDWDQ�ODLQ�WHWDS��PDND�GLVHEXW�+RPRNHGDVWLVLWDV�

VHGDQJNDQ� \DQJ� EHUEHGD� GLVHEXW� GHQJDQ� +HWHURNHGDVWLVLWDV�� 8QWXN�

PHQJHWDKXL�DSDNDK�SROD�YDULDEHO�HURU�PHQJDQGXQJ�KHWHURVNHGDVWLVLWDV�

GDSDW�GLODNXNDQ�GHQJDQ�XML�*OHVMHU��\DNQL�GHQJDQ�PHUHJUHVLNDQ�QLODL�

DEVROXW� UHVLGXDO� WHUKDGDS� YDULDEHO� LQGHSHQGHQ� �*KR]DOL�� �������

.ULWHULD�\DQJ�GLJXQDNDQ�GDODP�XML�JOHVMHU��\DLWX��MLND�QLODL�VLJ�GDUL�W���

����� PDND� GDWD� WHUMDGL� KHWHURVNHGDVWLVLWDV�� VHGDQJNDQ� MLND� QLODL� VLJ�

GDUL�W�!������PDND�GDWD�WLGDN�WHUMDGL�KHWHURVNHGDVWLVLWDV��

�� $QDOLVLV�5HJUHVL�

$QDOLVLV�UHJUHVL�DGDODK�VWXGL�PHQJHQDL�NHWHUJDQWXQJDQ�YDULDEHO�GHSHQGHQ�

�WHULNDW�� GHQJDQ� VDWX� DWDX� OHELK� YDULDEHO� LQGHSHQGHQ� �EHEDV��� GHQJDQ�

WXMXDQ�XQWXN�PHQJHVWLPDVL�GDQ�DWDX�PHPSUHGLNVL� UDWD�UDWD�SRSXODVL�DWDX�

QLODL� UDWD�UDWD� YDULDEHO� GHSHQGHQ� EHUGDVDUNDQ� QLODL� YDULDEHO� LQGHSHQGHQ�

\DQJ�GLNHWDKXL��*KR]DOL���������

3HQJXMLDQ� WHUKDGDS� PDVLQJ�PDVLQJ� KLSRWHVLV� \DQJ� GLDMXNDQ� GLODNXNDQ�

GHQJDQ� PHQJJXQDNDQ� SHQJXMLDQ� VHFDUD� SDUVLDO� GDQ� VLPXOWDQ�� � $GDSXQ�

SHQMHODVDQ� PHQJHQDL� PDVLQJ�PDVLQJ� SHQJXMLDQ� WHUVHEXW� DGDODK� VHEDJDL�

EHULNXW��

D� 8ML�W��5HJUHVL�3DUVLDO��

0HQXUXW�6DQXVL��������SHQJXMLDQ�KLSRWHVLV�GHQJDQ�XML�W�LQL�GLJXQDNDQ�

XQWXN� PHQJHWDKXL� VHFDUD� SDUVLDO� YDULDEHO� EHEDV� EHUSHQJDUXK�

VLJQLILNDQ�DWDX�WLGDN�WHUKDGDS�YDULDEHO�WHULNDW��3DGD�SHQHOLWLDQ�LQL��XML�W�



���

GLODNXNDQ�XQWXN�PHQJXML� LQQRYDWLYHQHVV� �;����SURSHQVLW\� WR� WDNH�ULVN

�;����HQWUHSUHQHXULDO�LQWHQWLRQ��<���

+LSRWHVLV����+���

+��� ,QQRYDWLYHQHVV� EXNDQ� PHUXSDNDQ� IDNWRU� \DQJ� PHPSHQJDUXKL�

(QWUHSUHQHXULDO�,QWHQWLRQ�

+D�� ,QQRYDWLYHQHVV� PHUXSDNDQ� IDNWRU� \DQJ� PHPSHQJDUXKL�

(QWUHSUHQHXULDO�,QWHQWLRQ�

+LSRWHVLV����+���

+��� 3URSHQVLW\� WR� 7DNH�5LVN� EXNDQ� PHUXSDNDQ� IDNWRU� \DQJ�

PHPSHQJDUXKL�(QWUHSUHQHXULDO�,QWHQWLRQ�

+D�� 3URSHQVLW\� WR� 7DNH�5LVN� PHUXSDNDQ� IDNWRU� \DQJ� PHPSHQJDUXKL�

(QWUHSUHQHXULDO�,QWHQWLRQ�

.ULWHULD���

�� -LND� ±WWDEHO� �WKLWXQJ�WWDEHO� DWDX� QLODL� VLJQLILNDQVL� !� ������ PDND� +R�

GLWHULPD�GDQ�+D�GLWRODN��

�� -LND��WKLWXQJ��WWDEHO�DWDX� WKLWXQJ!WWDEHO�� VHUWD�QLODL�VLJQLILNDQVL���������

PDND�+R�GLWRODN�GDQ�+D�GLWHULPD�

E� 8ML�)��5HJUHVL�6LPXOWDQ��

3HQJXMLDQ� LQL� GLODNXNDQ� XQWXN� PHQJXML� VLJQLILNDQVL� PRGHO�� GHQJDQ�

PHQJHWDKXL�DSDNDK�YDULDEHO�EHEDV�LQQRYDWLYHQHVV��;���GDQ�SURSHQVLW\�

WR�WDNH�ULVN��;���PHPSXQ\DL�SHQJDUXK�WHUKDGDS�YDULDEHO�WHULNDW�\DLWX�

HQWUHSUHQHXULDO�LQWHQWLRQ��<���8ML�KLSRWHVLV�LQL�PHQJJXQDNDQ�VWDWLVWLN�



���

)� GDQ� PHPEDQGLQJNDQ� QLODL� VLJQLILNDQVL� )�KLWXQJ� WHUVHEXW� GHQJDQ�

QLODL�VLJQLILNDQVL�VHEHVDU�������

+LSRWHVLV����+���

+��� ,QQRYDWLYHQHVV� GDQ� 3URSHQVLW\� WR� 7DNH�5LVN� WLGDN� EHUSHQJDUXK�

VHFDUD�VLPXOWDQ�WHUKDGDS�(QWUHSUHQHXULDO�,QWHQWLRQ�

+D�� ,QQRYDWLYHQHVV� GDQ� 3URSHQVLW\� WR� 7DNH�5LVN� EHUSHQJDUXK� VHFDUD�

VLPXOWDQ�WHUKDGDS�(QWUHSUHQHXULDO�,QWHQWLRQ�

.ULWHULD���

�� -LND�)KLWXQJ�)WDEHO�DWDX�QLODL�VLJQLILNDQVL�!�������PDND�+R�GLWHULPD�

GDQ�+D�GLWRODN��

�� -LND�)KLWXQJ!�)WDEHO�DWDX�QLODL� VLJQLILNDQVL���������PDND�+R�GLWRODN�

GDQ�+D�GLWHULPD��

F� $QDOLVLV�.RHILVLHQ�'HWHUPLQDVL��5���

0HQXUXW� 6DQXVL� �������� NRHILVLHQ� GHWHUPLQDVL� �5��� PHQMHODVNDQ�

SURSRUVL� YDULDVL� GDODP� YDULDEHO� WHULNDW� �<�� \DQJ� GLMHODVNDQ� ROHK�

YDULDEHO�EHEDV��OHELK�GDUL�VDWX�YDULDEHO��;L���L� ����������������N��VHFDUD�

EHUVDPD�VDPD��

.ULWHULD���

��1LODL�5ð�\DQJ�PHQGHNDWL�QRO��EHUDUWL�YDULDEHO�YDULDEHO�EHEDV�VHFDUD�

NHVHOXUXKDQ�WLGDN�GDSDW�PHQMHODVNDQ�YDULDEHO�WHULNDW��



���

��1LODL� 5ð� \DQJ� PHQGHNDWL� VDWX�� EHUDUWL� YDULDEHO�YDULDEHO� EHEDV�

VHFDUD�NHVHOXUXKDQ�GDSDW�PHQMHODVNDQ�YDULDEHO�WHULNDW�GDQ�VHPDNLQ�

EDLN�KDVLO�XQWXN�PRGHO�UHJUHVL�WHUVHEXW��

G� $QDOLVLV�5HJUHVL�%HUJDQGD�

�������0HQXUXW�3UL\DWQR���������³DQDOLVLV�UHJUHVL�OLQHDU�EHUJDQGD�DGDODK�

KXEXQJDQ� VHFDUD� OLQHDU� DQWDUD� GXD� DWDX� OHELK� YDULDEHO� EHEDV� GHQJDQ�

YDULDEHO� WHULNDW´�� $QDOLVLV� LQL� XQWXN� PHPSUHGLNVLNDQ� QLODL� GDUL�

YDULDEHO� WHULNDW�DSDELOD�QLODL�YDULDEHO�EHEDV�PHQJDODPL�NHQDLNDQ�DWDX�

SHQXUXQDQ�GDQ�XQWXN�PHQJHWDKXL�DUDK�KXEXQJDQ�DQWDUD�YDULDEHO�EHEDV�

GHQJDQ� YDULDEHO� WHULNDW�� DSDNDK� PDVLQJ�PDVLQJ� YDULDEHO� LQGHSHQGHQ�

EHUKXEXQJDQ�SRVLWLI�DWDX�QHJDWLI��0RGHO�PDWHPDWLV�SHUVDPDDQ�UHJUHVL�

OLQHDU�EHUJDQGD�GDUL�SHQHOLWLDQ�LQL�DGDODK��

<������� �ȕ���ȕ��;����ȕ��;����Ǩ�

.HWHUDQJDQ��

<������� ��9DULDEHO�WHULNDW��(QWUHSUHQHXULDO�,QWHQWLRQ��

ȕ���������� ��.RQVWDQWD�

ȕ���ȕ��� ��.RHILVLHQ�UHJUHVL�

;��� ��9DULDEHO�EHEDV��,QQRYDWLYHQHVV��

;��� ��9DULDEHO�EHEDV��3URSHQVLW\�7R�7DNH�5LVN��

Ǩ� � ��SUREDELOLW\��UDQGRP�HUURU�


