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3HQGDKXOXDQ

8QLYHUVLWDV� 1HJHUL� 3DGDQJ� �813�� VHEDJDL� VDODK

VDWX� OHPEDJD� SHQGLGLNDQ� WLQJJL� QHJHUL� GL� NRWD

3DGDQJ� VHFDUD� XPXP�PHODNVDQDNDQ� SURJUDP

SHQGLGLNDQ� GHQJDQ� EHUSHGRPDQ� SDGD� 3DQFDVLOD

GDQ� 88'� ������ 6HODQMXWQ\D� SHQJHPEDQJDQ� GDUL

GDVDU� SURJUDP� SHQGLGLNDQ� \DQJ� GLODNVDQDNDQ� GL

813�GLUXPXVNDQ�VHFDUD� MHODV�GDODP�YLVL�GDQ�PLVL

\DQJ� EHUJXQD� XQWXN� PHPEHQWXN� DUDKDQ� EDJL

VHWLDS� VLYLWDV� DNDGHPLND� GDODP� PHQMDODQNDQ

VHJDOD� KDN� GDQ� NHZDMLEDQQ\D�

$JDU� YLVL� GDQ� PLVL� 813� GDSDW� WHUODNVDQD

GHQJDQ�EDLN�GLSHUOXNDQ�GXNXQJDQ�GDUL�SDUD�VLYLWDV

DNDGHPLND� \DQJ� DQWDUD� ODLQ� GLGDODPQ\D�� \DLWX�

SHODNVDQD�DNDGHPLN��SHODNVDQD�DGPLQLVWUDVL��XQLW

SHQXQMDQJ��PDKDVLVZD�� GRVHQ� GDQ� VHEDJDLQ\D�

'RVHQ� VHEDJDL� SHODNVDQD� DNDGHPLN�PHUXSD�

NDQ� WHQDJD� SHQGLGLN� \DQJ�PHPLOLNL� WXJDV� XWDPD

PHQJDMDU�� 'DODP� %XNX� 3HGRPDQ� $NDGHPLN

8QLYHUVLWDV� 1HJHUL� 3DGDQJ� �813�� ����� SDVDO� �

GLMHODVNDQ� EDKZD� WXJDV� XWDPD� GRVHQ� DGDODK

PHPEHULNDQ� NXOLDK�SUDNWLNXP�� PHPELPELQJ�

PHODWLK�PDKDVLVZD�� VHUWD�PHODNXNDQ� SHQHOLWLDQ

GDQ� SHQJDEGLDQ� NHSDGD� PDV\DUDNDW�� 'DODP

PHPEHULNDQ�NXOLDK�SUDNWLNXP�VHWLDS�GRVHQ�KDUXV

PHPSHUVLDSNDQ� EDKDQ� XQWXN� NXOLDK�SUDNWLNXP�

WHSDW�ZDNWX�GDODP�MDGZDO�NHJLDWDQ�DNDGHPLN�GDQ

PHODNXNDQ� HYDOXDVL� WHUKDGDS� NHPDMXDQ� EHODMDU
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PDKDVLVZD� \DQJ� EHUWXMXDQ� XQWXN� UHPHGLDO

DWDXSXQ� XQWXN�PHQHQWXNDQ� NHEHUKDVLODQ� EHODMDU

PDKDVLVZD�

6DODK� VDWX� DODW� XWDPD� XQWXN� PHQJHWDKXL

NHPDMXDQ� EHODMDU� PDKDVLVZD� DGDODK� GHQJDQ

PHODNXNDQ� HYDOXDVL�� (YDOXDVL� EHUWXMXDQ� XQWXN

PHQJHWDKXL� NHEHUKDVL ODQ� SHQ\HOHQJJDUDDQ

DNDGHPLN� VHUWD�PHPSHUROHK� XPSDQ� EDOLN� EDJL

PDKDVLVZD� GDQ� GRVHQ�� *XQD�PHQFDSDL� WXMXDQ

HYDOXDVL� WHUVHEXW��PDND�GLODNVDQDNDQ�XMLDQ�DNKLU

VHPHVWHU� GDQ� EHQWXN� XMLDQ� ODLQQ\D�� 7XMXDQ

WHUVHEXW� GDSDW� GLODNXNDQ� VHFDUD� WHUWXOLV�� OLVDQ�

WXJDV�UXPDK��XMLDQ�NHWHUDPSLODQ�GDQ�EHQWXN�XMLDQ

ODLQQ\D�

%HUGDVDUNDQ�NHWHQWXDQ�\DQJ�WHODK�DGD�XQWXN

SHODNVDQDDQ� HYDOXDVL� KDVLO� EHODMDU�PDKDVLVZD� GL

813�VHSHUWL�\DQJ�WHODK�GLNHPXNDNDQ�GLDWDV��PDND

OHELK� ODQMXW� SDUD� GRVHQ� SHUOX�PHPEXDW� SHUHQFD�

QDDQ�\DQJ�MHODV�GDUL�NHJLDWDQ�HYDOXDVL�\DQJ�DNDQ

GLODNXNDQQ\D�� PDODNVDQDNDQ� SHQJXNXUDQ� GDQ

GLODQMXWNDQ� GHQJDQ� SHQLODLDQ� VHUWD� SHQJDGPLQLV�

WUDVLDQ�KDVLO�SHQLODLDQ��.HJLDWDQ�NHJLDWDQ�LQL�SHUOX

GLODNXNDQ�NDUHQD�SDGD�GDVDUQ\D�HYDOXDVL�PHUXSD�

NDQ� VXDWX� SURVHV� XQWXN�PHQHQWXNDQ� QLODL� VHJDOD

VHVXDWX� GDODP� GXQLD� SHQGLGLNDQ� DWDX� VHJDOD

VHVXDWX� \DQJ� DGD� KXEXQJDQQ\D� GHQJDQ� GXQLD

SHQGLGLNDQ� �1XUNDQFDQD�� ������ ���� %HUGDVDUNDQ

SHQGDSDW� 1XUNDQFDQD� WHUVHEXW� WHUOLKDW� EDKZD

GDODP� SHODNVDQDDQ� NHJLDWDQ� HYDOXDVL� \DQJ

GLODNXNDQ� KHQGDNODK� WHUHQFDQD� GHQJDQ� MHODV

VHKLQJJD� SURVHV� PHQHQWXNDQ� QLODL� GDUL� KDVLO

EHODMDU� VLVZD� WHUVHEXW� GDSDW� GLODNXNDQ� GHQJDQ

VHEDLN�EDLNQ\D� VHVXDL� NHWHQWXDQ� \DQJ� EHUODNX�

3HODNVDQDDQ� HYDOXDVL� KDVLO� EHODMDU� GL� 813

\DQJ� GLODNXNDQ� ROHK� � GRVHQ�� EDLN� HYDOXDVL� KDVLO

EHODMDU� WHQJDK�VHPHVWHU��PDXSXQ�DNKLU� VHPHVWHU

EHOXP� EHUMDODQ� VHFDUD� RSWLPDO�� +DO� LQL� WHUOLKDW

DGDQ\D� NHWLGDNSXDVDQ� GDUL� SLKDN� PDKDVLVZD

WHUKDGDS�QLODL�\DQJ�GLEHULNDQ�ROHK�GRVHQ��.HWLGDN�

SXDVDQ�PDKDVLVZD� WHUVHEXW� GDSDW� GLOLKDW� DGDQ\D

NRPSODLQ� GDUL� PDKDVLVZD� WHUKDGDS� QLODL� \DQJ

GLSHUROHK�GDUL� KDVLO� HYDOXDVL� EHODMDU�

'L�VDPSLQJ�LWX��WHUGDSDW�DGDQ\D�NHOXKDQ�GDUL

PDKDVLVZD� NHWLND�PHQJLNXWL� XMLDQ� NDUHQD� VRDO�

VRDO�\DQJ�PHUHND�WHULPD�WHQWDQJ�PDWHUL�\DQJ�GLXML

EHOXP� GLVDPSDLNDQ� GDODP� SHUNXOLDKDQ�� VHKLQJJD

PHUHND� ELQJXQJ� XQWXN�PHPEHULNDQ� MDZDEDQQ\D�

%HEHUDSD� NHOXKDQ� GDUL� PDKDVLVZD� \DQJ

GLNHPXNDNDQ� GL� DWDV� GDSDW� GLVLPSXONDQ� EDKZD

HYDOXDVL�\DQJ�GLODNXNDQ�ROHK�GRVHQ�EHOXP�EHUMDODQ

GHQJDQ� EDLN�� 6HKLQJJD� SHUOX� GLSHUWDQ\DNDQ

DSDNDK� SDUD� GRVHQ� WHODK� PHODNXNDQ� NHJLDWDQ

HYDOXDVL� VHEDJDLPDQD�PHVWLQ\D� VHVXDL� GHQJDQ

NHWHQWXDQ� \DQJ� EHUODNX"

6HPHQWDUD�LWX�GLSLKDN�GRVHQ�VHQGLUL��PHQXUXW

SHQJDPDWDQ� \DQJ� SHQHOLWL� ODNXNDQ�PHQJHQDL

NHJLDWDQ� HYDOXDVL� ROHK� GRVHQ�PHPDQJ� DGD� \DQJ

EHOXP� GLODNXNDQ� VHEDJDLPDQD�PHVWLQ\D�� +DO� LQL

WHUOLKDW�GDUL��DGD�VHEDJLDQ��GRVHQ�\DQJ�PHPEXDW

VRDO�XQWXN�XMLDQ�ZDNWX�VXGDK�EHUDGD�GL�NHODV�DWDX

EHEHUDSD�PHQLW�VHEHOXP�XMLDQ�GLODNXNDQ��VHKLQJJD

WHUNHVDQ�EHOXP�DGDQ\D�UHQFDQD�\DQJ�MHODV�XQWXN

XMLDQ�\DQJ�GLODNXNDQ��%HOXP�DGDQ\D�SHUHQFDQDDQ

\DQJ� EDLN�� PDND� XMLDQ� \DQJ� GLODNXNDQ� GLGXJD

EHOXP� GDSDW� PHQJXNXU� VHFDUD� NHVHOXUXKDQ

SHQJXDVDDQ�PDKDVLVZD� WHUKDGDS�PDWHUL� \DQJ

GLSHODMDUL�GDODP�NHJLDWDQ�SHUNXOLDKDQ��'L�VDPSLQJ

LWX��WHUOLKDW�EDKZD�EHQWXN�VRDO�\DQJ�GLEHULNDQ�ROHK

GRVHQ� DGDODK� GDODP� VRDO� HVVD\�� 6HFDUD� XPXP

VRDO�GDODP�EHQWXN�HVVD\�LQL�EXNDQODK�EHQWXN�VRDO

\DQJ� WHUEDLN�� WHWDSL� MXJD� DGD� NHOHPDKDQ� \DQJ

GDSDW� GLDWDVL� GHQJDQ�PHPEHULNDQ� EHQWXN� VRDO

\DQJ� ODLQ�

'DUL�JDPEDUDQ�\DQJ�WHODK�GLSDSDUNDQ�GL�DWDV

SHQHOLWLDQ�LQL�VHFDUD��XPXP�VHFDUD�XPXP�SHQHOL�

WLDQ�LQL�EHUWXMXDQ�XQWXN��PHQJHWDKXL�SHODNVDQDDQ

HYDOXDVL� KDVLO� EHODMDU� \DQJ� GLODNXNDQ� GRVHQ�813

\DQJ�PHOLSXWL���SHPEXDWDQ�NLVL�NLVL�WHV��SHPEXDWDQ

VRDO�� SHODNVDQDDQ� SHQJXNXUDQ�� SHODNVDQDDQ

SHQLODLDQ��GDQ�SHQJDGPLQLVWUDVLDQ�KDVLO�SHQLODLDQ�

.DMLDQ�7HRUL

(YDOXDVL�DWDX�SHQLODLDQ�PHUXSDNDQ�NHJLDWDQ�\DQJ

VHODOX� GLODNXNDQ� GDODP� NHKLGXSDQ� VHKDUL�KDUL�

$SDSXQ�\DQJ�DNDQ�GLODNXNDQ�VHVHRUDQJ�ELDVDQ\D

WHUOHELK� GDKXOX�� VHODOX� GLQLODL� NHJLDWDQ� WHUVHEXW

VXSD\D�GDSDW�PHPEHULNDQ�KDVLO� \DQJ�GLLQJLQNDQ�

6WXIIOH� %HDP� ������� ����PHPEHULNDQ� EDWDVDQ

VHEDJDL� EHULNXW�� ³(YDOXDWLRQ� LV� WKH� SURFHVV� RI

GHOLQDWLQJ��REWDLQLQJ�DQG�SURYLGLQJ�XVHIXO�LQIRUPDWLRQ

IRU�MXGJLQJ�GHFLVLRQ�DOWHUQDWLYH´�

6HPHQWDUD� LWX�%ORRP�GDODP�6LOYHULXV� ������

���PHQJHPXNDNDQ� EDKZD� HYDOXDVL� VHEDJDLPDQD

NLWD� OLKDW� DGDODK� SHQJXPSXODQ� NHQ\DWDDQ� VHFDUD

VLVWLPDWLV� XQWXN� PHQHWDSNDQ� DSDNDK� GDODP

NHQ\DWDDQQ\D�WHUMDGL�SHUXEDKDQ�GDODP�GLUL�VLVZD

GDQ�PHQHWDSNDQ� VHMDXKPDQD� WLQJNDW� SHUXEDKDQ

GDODP�GLUL�SULEDGL�VLVZD�
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6XGMDQD� ������� ���� PHQ\DWDNDQ� EDKZD�

(YDOXDVL� DWDX� SHQLODLDQ�PHUXSDNDQ� VXDWX� SURVHV

PHPEHULNDQ�DWDX�PHQHQWXNDQ�QLODL�NHSDGD�REMHN

WHUWHQWX� EHUGDVDUNDQ� VXDWX� NULWHULD� WHUWHQWX�

3URVHV� SHPEHULDQ� QLODL� WHUVHEXW� EHUODQJVXQJ

GDODP� EHQWXN� LQWHUSUHWDVL� \DQJ� GLDNKLUL� GHQJDQ

MXGJPHQW��3HQGDSDW�VDPD�\DQJ�GLNHPXNDNDQ�ROHK

3RXOVRQ�GDODP�6RHNDUWDZL�����������PHQ\DWDNDQ

³HYDOXDVL� DGDODK� SURVHV�PHQJXML� VXDWX� RE\HN

NHSHUOXDQ� SHPEXDWDQ� NHSXWXVDQ´�� $ULNXQWR

����������MXJD�PHQJHPXNDNDQ�SHQGDSDW�WHQWDQJ

HYDOXDVL� \DLWX��PHQJXNXU�GDQ�PHQLODL��0HQJXNXU

GLDUW LNDQ� PHPEDQGLQJNDQ� VHVXDWX� GHQJDQ

VHVXDWX� XNXUDQ�� 3HQJXNXUDQ� EHUVLIDW� NXDQWLWDWLI�

0HQLODL� DGDODK� PHQJDPELO� VXDWX� NHSXWXVDQ

WHUKDGDS�VHVXDWX�GHQJDQ�XNXUDQ�EDLN�DWDX�EXUXN�

3HQLODLDQ� EHUVLIDW� NXDOLWDWLI�

(YDOXDVL� \DQJ� GLODNXNDQ� ROHK�GRVHQ� WHQWXODK

PHPLOLNL� WXMXDQ� GDQ� IXQJVL�� 6LOYHULXV� ������� ��

PHQJHPXNDNDQ� WXMXDQ� GDQ� IXQJVL� HYDOXDVL

VHEDJDL�EHULNXW��7XMXDQ�XWDPD�HYDOXDVL�GDODP�3%0

DGDODK� PHQGDSDWNDQ� LQIRUPDVL� \DQJ� DNXUDW

PHQJHQDL� NHWHUFDSDLDQ� WXMXDQ� LQVWUXNVLRQDO� ROHK

VLVZD�� VHKLQJJD� GDSDW� GLXSD\DNDQ� WLQGDN� ODQMXW�

Q\D�� 7LQGDN� ODQMXWQ\D� WHUPDNVXG� PHUXSDNDQ

IXQJVL�HYDOXDVL�GDQ�GDSDW�EHUXSD�����3HQHPSDWDQ

SDGD� WHPSDW� \DQJ� � WHSDW�� ��� 3HPEHULDQ� XPSDQ

EDOLN�� ���'LDJQRVLV� NHVXOLWDQ� EHODMDU� VLVZD�� GDQ

��� 3HQHQWXDQ� NHOXOXVDQ�

'DODP�PHODNVDQDNDQ� SHQLODLDQ�� KHQGDNODK

PHPSHUKDWLNDQ�SULQVLS�SULQVLS�SHQLODLDQ�VHKLQJJD

SHQLODLDQ� \DQJ� GLODNXNDQ� GDSDW� PHPHQXKL

NHWHQWXDQ� \DQJ� EHUODNX�� 6XGMDQD� ������� ����

EHUSHQGDSDW� SULQVLS� SHQLODLDQ� DQWDUD� ODLQ�� D�

'DODP�PHQLODL�KDVLO�EHODMDU�KHQGDNQ\D�GLUDQFDQJ

VHGHPLNLDQ� UXSD� VHKLQJJD� MHODV� DELOLWDV� \DQJ

GLQLODL�� PDWHUL� SHQLODLDQ�� DODW� SHQLODLDQ� GDQ

LQWHUSUHWDVL� KDVLO� SHQLODLDQ�� E�� 3HQLODLDQ� KDVLO

EHODMDU�KHQGDNODK�EDJLDQ�LQWHJUDO�GDUL�3%0��F��$JDU

GLSHUROHK� KDVLO� EHODMDU� \DQJ� REMHNWLI�� SHQLODLDQ

KHQGDNODK� PHQJJXQDNDQ� EHUEDJDL� DODW� GDQ

VLIDWQ\D� NRPSUHKHQVLI�� GDQ� G�� 3HQLODLDQ� KDVLO

EHODMDU� KHQGDNQ\D� GLLNXWL� GHQJDQ� WLQGDN� ODQMXW�

%HUGDVDUNDQ�SHQMHODVDQ�GL�DWDV��GDSDW�GLDUWL�

NDQ� GDODP�PHODNVDQDNDQ� HYDOXDVL� KDVLO� EHODMDU

KHQGDNODK�GLODNXNDQ�PHQJLNXWL�SURVHGXU� WHUWHQWX

GDQ�MHODV�IXQJVL�VHUWD�WXMXDQQ\D�GDQ�PHPSHUKDWL�

NDQ� SULQVLS�SULQVLS� SHQLODLDQ� \DQJ� EHUODNX�

$GDSXQ�SURVHGXU�\DQJ�DNDQ�GLODNXNDQ�GDODP

NHJLDWDQ�HYDOXDVL� KDVLO� EHODMDU� WHUVHEXW�PHQXUXW

<XOLHQ�6WDQOH\�VHSHUWL�GLNXWLS�1XUNDQFDQD�������

����� WHUGLUL� GDUL�� 0HQHWDSNDQ� WXMXDQ� SURJUDP�

PHPLOLK� DODW� \DQJ� OD\DN�� SHODNVDQDDQ� SHQJXNXU�

DQ��PHPEHULNDQ�VNRU��PHQJDQDOLVLV�GDQ�PHQJLQWHU�

SUHWDVL� VNRU��PHPEXDW� FDWDWDQ� \DQJ� EDLN�� GDQ

PHQJJXQDNDQ� KDVLO�KDVLO�

/HELK� ODQMXW�%XFKDUL� �����������EHUSHQGDSDW

³/DQJNDK�ODQJNDK� SRNRN� HYDOXDVL� WHUGLUL� GDUL

SHUHQFDQDDQ�� SHQJXPSXODQ� GDWD�� YHULILNDVL� GDWD�

DQDOLVD� GDWD� GDQ� SHQDIVLUDQ� GDWD �́� 6HODQMXWQ\D

6XGMDQD� ������� ������ EHUSHQGDSDW� EDKZD

SURVHGXU� HYDOXDVL� WHUVHEXW�PHOLSXWL�� DQWDUD� ODLQ�

D�� 0HUXPXVNDQ� DWDX� PHPSHUWHJDV� WXMXDQ

SHQJDMDUDQ� VHKLQJJD� GDSDW� PHPEHULNDQ� DUDK

WHUKDGDS�SHQ\XVXQDQ�DODW�SHQLODLDQ��E��0HQJNDML

NHPEDOL� PDWHUL� SHQJDMDUDQ� EHUGDVDUNDQ� NXUL�

NXOXP�� NDUHQD� SHQJXDVDDQ�PDWHUL� SHQJDMDUDQ

PHUXSDNDQ�LVL�GDUL�VDVDUDQ�SHQLODLDQ�KDVLO�EHODMDU�

F��0HQ\XVXQ�DODW�SHQLODLDQ�EDLN�WHV�PDXSXQ�QRQ�

WHV�� 'DODP�SHQ\XVXQDQ� DODW� SHQLODLDQ� KHQGDNODK

PHPSHUKDWLNDQ� NDLGDK� SHQXOLVDQ� VRDO�� G��0HQJ�

JXQDNDQ� KDVLO� SHQLODLDQ� VHVXDL� WXMXDQ� SHQLODLDQ�

'DUL� EHEHUDSD� SHQGDSDW� SDUD� DKOL� WHQWDQJ

SURVHGXU� HYDOXDVL� GDSDW� GLVLPSXONDQ� EDKZD

ODQJNDK�ODQJNDK� GDODP� PHODNXNDQ� HYDOXDVL

GLPXODL� GHQJDQ� SHUHQFDQDDQ� HYDOXDVL�� SHODN�

VDQDDQ� SHQJXNXUDQ�� PHQJDQDOLVLV� GDWD� KDVLO

SHQJXNXUDQ��PHODNXNDQ� SHQLODLDQ� GDQ�PHQJDG�

PLQLVWUDVLNDQ� KDVLO� SHQLODLDQ�� .KXVXV� XQWXN

NHSHQWLQJDQ� SHQHOLWLDQ� LQL�PDND� SHQHOLWLDQ� \DQJ

DNDQ� GLODNXNDQ� WHQWDQJ� SHUHQFDQDDQ��PHOLSXWL

NHJLDWDQ� SHPEXDWDQ� NLVL�NLVL� WHV� GDQ� SHQXOLVDQ

VRDO�� GDQ� GLODQMXWNDQ� GHQJDQ� NHJLDWDQ� SHQJX�

NXUDQ��SHQVNRUDQ��SHQLODLDQ�GDQ�DGPLQLVWUDVL�KDVLO

SHQLODLDQ�

0HWRGH�3HQHOLWLDQ

-HQLV� SHQHOLWLDQ� LQL� DGDODK� SHQHOLWLDQ� GHVNULSWLI�

5DKPDG� \DQJ� GLNXWLS� ROHK� +DGMDU� ����������

PHQJHPXNDNDQ� EDKZD� SHQHOLWLDQ� GHVNULSWLI

DGDODK� SHQHOLW LDQ� \DQJ� EHUXVDKD� PHPEXDW

GHVNULSVL� IHQRPHQD� \DQJ� WHUMDGL� GHQJDQ� FDUD

PHQXOLVNDQ� GDQ� PHQJNODULILNDVLNDQ� IDNWD� GDQ

NDUDNWHULVWLN� IHQRPHQD� WHUVHEXW� VHFDUD� IDNWXDO

GDQ� WHSDW�

3RSXODVL� SHQHOLWLDQ� LQL� DGDODK� VHOXUXK� GRVHQ

813� \DQJ�PHODNVDQDNDQ� NHJLDWDQ� SHQJDMDUDQ�
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VHFDUD�NHVHOXUXKDQ�MXPODK�VWDI�SHQJDMDU�WHUVHEXW

VHEDQ\DN� ���� RUDQJ�

3HQHQWXDQ� VDPSHO� GLODNXNDQ� GHQJDQ� WHNQLN

6WUDWLILHG�5DQGRP�6DPSOLQJ��\DNQL�VHEDQ\DN����

GDUL� PDVLQJ�PDVLQJ� WLQJNDW� SHQGLGLNDQ� GRVHQ�

-XPODK� GRVHQ� \DQJ� WHUSLOLK� PHQMDGL� VDPSHO

SHQHOLWLDQ� VHEDQ\DN� ��� RUDQJ�

3HQHOLWLDQ� LQL� WHUGLUL� GDUL� VDWX� YDULDEHO� \DLWX

3HODNVDQDDQ� (YDOXDVL� +DVLO� %HODMDU� ROHK� 'RVHQ

813�� 9DULDEHO� WHUVHEXW� GLULQFL�PHQMDGL� VXE�VXE

YDULDEHO�\DLWX��SHPEXDWDQ�NLVL�NLVL�WHV��SHPEXDWDQ

VRDO�� SHODNVDQDDQ� SHQJXNXUDQ�� SHODNVDQDDQ

SHQLODLDQ�� SHQJDGPLQLVWUDVLDQ� KDVLO� EHODMDU

PDKDVLVZD�

-HQLV� GDWD� \DQJ� GLSHUOXNDQ� GDODP�SHQHOLWLDQ

LQL� DGDODK� GDWD� SULPHU�� \DLWX� GDWD� WHQWDQJ

3HODNVDQDDQ� (YDOXDVL� +DVLO� %HODMDU� ROHK� 'RVHQ

813��-HQLV�GDWD�\DQJ�GLSHUOXNDQ�WHUVHEXW�PHOLSXWL

GDWD�WHQWDQJ��SHPEXDWDQ�NLVL�NLVL�WHV��SHPEXDWDQ

VRDO�� SHODNVDQDDQ� SHQJXNXUDQ�� SHODNVDQDDQ

SHQLODLDQ�� SHQJDGPLQLVWUDVLDQ� KDVLO� SHQLODLDQ�

6XPEHU� GDWD� GDODP� SHQHOLWLDQ� LQL� DGDODK

VHOXUXK� GRVHQ�GRVHQ�813�� � 7HNQLN� GDQ� DODW� \DQJ

GLJXQDNDQ� XQWXN� PHQJXPSXONDQ� GDWD� DGDODK

DQJNHW�GHQJDQ�PRGHO�VNDOD�/LNHUW�GHQJDQ�HPSDW

DOWHUQDWLI� MDZDEDQ�

'DWD� \DQJ� WHUNXPSXO� GLRODK� GHQJDQ� WHNQLN

SHUVHQWDVL� GHQJDQ� UXPXV� SHUVHQWDVH� VHEDJDL

EHULNXW�

3��� �����I�[�����

1

+DVLO

'DUL����DQJNHW� �\DQJ�GLVHEDUNDQ�NHSDGD�UHVSRQ�

GHQ�\DQJ�GLNHPEDOLNDQ�VHEDQ\DN���� ������DWDX

VHEDQ\DN� HPSDW� RUDQJ� WLGDN� PHQJHPEDOLNDQ

DQJNHW�SHQHOLWLDQ�������'DUL����DQJNHW�GLNHPEDOL�

NDQ�WHUVHEXW�WLJD�����DQJNHW�WLGDN�GLRODK��NDUHQD

WLGDN�GLLVL�VHFDUD�OHQJNDS�ROHK�UHVSRQGHQ��'HQJDQ

GHPLNLDQ� DQJNHW� \DQJ� GDSDW� GLRODK� GDODP

SHQHOLWLDQ� LQL� VHEDQ\DN� ��� HNVHPSODU� ������

$ULNXQWR� PHQJDWDNDQ� SHQJHPEDOLDQ� DQJNHW

SHQHOLWLDQ�GL�DWDV�����PHUXSDNDQ�SHQJHPEDOLDQ

NDWHJRUL� WLQJJL� ������� ����� VHKLQJJD� GDWD� \DQJ

WHUNXPSXO� GDSDW� GLRODK� GDQ� GDSDW� PHQMDZDE

SHUPDVDODKDQ� SHQHOLWLDQ�

$QJNHW� \DQJ� GLJXQDNDQ� GDODP�SHQHOLWLDQ� LQL

EHUEHQWXN�VNDOD�OLNHUW�GHQJDQ�HPSDW�����DOWHUQDWLI

MDZDEDQ�� \DLWX� VHODOX�6/�� GHQJDQ� UHQWDQJDQ

����������VHULQJ��65��GHQJDQ�UHQWDQJDQ�����

����� NDGDQJ�NDGDQJ�.'�� GHQJDQ� UHQWDQJDQ

�������� GDQ� WLGDN� SHUQDK� GHQJDQ� UHQWDQJDQ

�������

+DVLO�SHQHOLWLDQ�WHQWDQJ�SHODNVDQDDQ�HYDOXDVL

KDVLO� EHODMDU�PDKDVLVZD� ROHK� GRVHQ� 813� DGDODK

VHEDJDL� EHULNXW�

3DGD� 7DEHO� �� WHUOLKDW� EDKZD� � UDWD�UDWD� SUR�

VHGXU� SHQLODLDQ� KDVLO� EHODMDU� UHVSRQGHQ

PHQ\DWDNDQ� VHODOX� GDQ� VHULQJ�PHPSHUKDWLNDQ

SHODNVDQDDQ� SURVHGXU� SHQLODLDQ� KDVLO� EHODMDU

PDKDVLVZD�GDQ�VHEDJLDQ�ODJL�DGD�\DQJ�PHQ\DWD�

NDQ� NDGDQJ�NDGDQJ� GDQ� WLGDN� SHUQDK�� 'DODP

SURVHGXU� SHQLODLDQ� KDVLO� EHODMDU� \DQJ� GLODNXNDQ�

UHVSRQGHQ�PHQ\DWDNDQ�� ��� ��� UHVSRQGHQ� �����

7DEHO� ��� 5HNDSLWXODVL� 5DWD�UDWD� 3HODNVDQDDQ� 3HQLODLDQ�+DVLO� %HODMDU�0DKDVLVZD� ROHK� 'RVHQ�813

1R� 3HUQ\DWDDQ�

6/� 65� .'� 73� 7RWDO�

I� �� )� �� I� �� I� �� I� ��

�� 3HPEXDWDQ�NLVL�NLVL� ��� ��� ��� ������ ��� ��� ������ ���

�� 3HQXOLVDQ�VRDO� ��� ��� ��� ������ ��� ��� ������ ���

�� 3HODNVDQDDQ�SHQJXNXUDQ� ��� ��� ��� ������ ��� ��� ������ ���

�� 3HODNVDQDDQ�SHQVNRUDQ� ��� ��� ��� ������ ��� ��� ������ ���

�� 3HODNVDQDDQ�SHQLODLDQ�GDQ�DGPLQLVWUDVL�� ��� ��� ��� ������ ��� �� ������ ���

�� KDVLO�WHV�EHODMDU� � �� � �� � �� � �� � ��

�� 5DWD�UDWD� ��� ��� ��� ������ ��� ��� ������ ���

�
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VHODOX� GDQ� ��� UHVSRQGHQ� ������ PHQ\DWDNDQ

VHULQJ�PHPEXDW�NLVL�NLVL�WHV��VHEDJLDQ�ODJL��MDUDQJ

GDQ� WLGDN� SHUQDK�� ��� VHEDQ\DN� ��� UHVSRQGHQ

������ � PHQ\DWDNDQ� VHODOX� GDQ� ��� UHVSRQGHQ

������PHQ\DWDNDQ�VHULQJ�PHPSHUKDWLNDQ�NULWHULD

GDODP�PHQXOLV� VRDO�� GDQ� DGD� \DQJ�PHQ\DWDNDQ

MDUDQJ� GDQ� WLGDN� SHUQDK�� ��� 3HODNVDQDDQ� XMLDQ

DWDX� GDODP�PHODNXNDQ� NHJLDWDQ� SHQJXNXUDQ�� ��

UHVSRQGHQ� ������PHQ\DWDNDQ� VHODOX� GDQ� ��

UHVSRQGHQ�������PHQ\DWDDQ�VHULQJ�PHPSHUKDWL�

NDQ� SHODNVDQDDQ� XMLDQ� WHUVHEXW�� VHEDJLDQ� ODJL

PHQ\DWDNDQ� NDGDQJ�NDGDQJ� GDQ� WLGDN� SHUQDK

PHPSHUKDWLNDQQ\D�� ��� .HJLDWDQ� SHQVNRUDQ�\DQJ

GLODNXNDQ� ROHK� GRVHQ� WHUKDGDS� KDVL O� XMLDQ

PDKDVLVZD� ��� UHVSRQGHQ� ������PHQ\DWDNDQ

VHODOX� GDQ� ��� UHVSRQGHQ� ������ PHQ\DWDNDQ

VHULQJ�PHPSHUKDWLNDQ� NHWHQWXDQ� \DQJ� EHUODNX�

GDQ� VHEDJLDQ� ODJL�PHQ\DWDNDQ� NDGDQJ�NDGDQJ

GDQ� WLGDN� SHUQDK�PHPSHUKDWLNDQQ\D�� GDQ� ��

3HODNVDQDQ� SHQLODLDQ� GDQ� SHQJDGPLQLVWUDVLDQ

KDVLO� EHODMDU�PDKDVLVZD�� ��� UHVSRQGHQ� �����

PHQ\DWDNDQ� VHODOX� GDQ� ��� UHVSRQGHQ� �����

PHQ\DWDNDQ� VHULQJ� PHPSHUKDWLNDQQ\D� GDQ

VHEDJLDQ� ODJL� UHVSRQGHQ� �PHQ\DWDNDQ� NDGDQJ�

NDGDQJ� GDQ� WLGDN� SHUQDK�PHPSHUKDWLNDQQ\D�

6HFDUD� NHVHOXUXKDQ� SHODNVDQDDQ� SHQLODLDQ

KDVLO� EHODMDU�PDKDVLVZD� � ROHK� GRVHQ� 813� UDWD�

UDWD�����VHODOX�GDQ�VHULQJ�GLODNXNDQ��+DVLO�SHQH�

OLWLDQ� LQL� OHELK� ODQMXW� GLNRQYHUVLNDQ� SDGD� NULWHULD

\DQJ�\DQJ� GLNHPXNDNDQ�ROHK�6XKDUVLPL�$ULNXQWR

�������������PDND�GDSDW� GLDUWLNDQ� � SHODNVDQDDQ

SHQLODLDQ� KDVLO� EHODMDU�PDKDVLVZD� EHUDGD� SDGD

NDWHJRUL� FXNXS� EDLN� GLODNVDQDNDQ�

3HPEDKDVDQ

'DUL�SHQJRODKDQ�GDWD�WHQWDQJ�SHPEXDWDQ�NLVL�NLVL

WHV� \DQJ� GLODNXNDQ� ROHK� GRVHQ� 813�� UDWD�UDWD

KDQ\D�����PHQ\DWDNDQ�VHODOX�GDQ� VHULQJ�PHP�

SHUKDWLNDQ� SHPEXDWDQ� NLVL�NLVL� WHV��'DUL� WHPXDQ

WHUVHEXW� GDSDW� GLVLPSXONDQ� EDKZD� SHPEXDWDQ

NLVL�NLVL� WHV� EHUDGD� SDGD� NDWHJRUL� FXNXS� EDLN

GLODNXNDQ� ROHK�GRVHQ�813�

.HDGDDQ� VHSHUWL� LQL� WHQWXODK�SHUOX�GLWLQJNDW�

NDQ�ODJL�ROHK�SDUD�GRVHQ�813�GDODP�PHODNVDQDNDQ

WXJDVQ\D�XQWXN�PHODNXNDQ�SHQLODLDQ�KDVLO�EHODMDU

PDKDVLVZD�� 3HPEXDWDQ� NLVL�NLVL� WHV� EHUDUWL

PHUHQFDQDNDQ� VHFDUD� MHODV� SHQLODLDQ� \DQJ� DNDQ

GLODNXNDQ� GDQ� PHUXSDNDQ� VDODK� VDWX� NHJLDWDQ

\DQJ�PHVWL� GLODNVDQDNDQ�� DJDU� SHQLODLDQ� GDSDW

GLEHULNDQ� VHFDUD� REMHNWLI�� .DUHQD� WHPXDQ� SHQH�

OLWLDQ� WHQWDQJ� SHPEXDWDQ� NLVL�NLVL� WHV� GLSHUROHK

������NDWHJRUL�FXNXS���+DO�LQL�PXQJNLQ�GLVHEDENDQ

NDUHQD� GRVHQ� PDODV�PHPEXDW� NLVL�NLVL� WHV�� GL

VDPSLQJ� LWXPXQJNLQ� MXJD� GRVHQ� NXUDQJ� PHP�

SHGRPDQL�SULQVLS�SULQVLS�SHPEXDWDQ�NLVL�NLVL� WHV�

'DODP�SHODNVDQDDQ�HYDOXDVL�SHPEXDWDQ�NLVL�

NLVL� WHV� SHUOX� GLODNXNDQ� �6XGMDQD�� ������ ����

PHQJDWDNDQ� EDKZD� NHPDPSXDQ� \DQJ� KDUXV

GLXNXU� VHUWD� SURSRUVLQ\D�� OLQJNXS�PDWHUL� \DQJ

GLXMLNDQ� VHUWD� SURSRUVLQ\D�� WLQJNDW� NHVXOLWDQ� VRDO

GDQ�SURSRUVLQ\D��MHQLV�GDQ�DODW�GDQ�SHQLODLDQ�\DQJ

GLJXQDNDQ�� MXPODK� VRDO� GDQ� SHUWDQ\DDQ� GDQ

SHQLODLDQ�ZDNWX� XQWXN�PHQJHUMDNDQ� VRDO��

%HUGDVDUNDQ� SHQGDSDW� GL� DWDV�� SHPEXDWDQ

NLVL�NLVL�WHV�PXWODN�GLODNXNDQ�VHEHOXP�PHODNVDQD�

NDQ� SHQLODLDQ� KDVLO� EHODMDU�� %LOD�PHPSHUKDWLNDQ

KDVLO�SHQHOLWLDQ�PDVLK�EDQ\DN�SDUD�GRVHQ�PHPLOLK

NDGDQJ�NDGDQJ�GDQ�WLGDN�SHUQDK�DWDX�����GDODP

SHPEXDWDQ� NLVL�NLVL�� +DO� LQL� PXQJNLQ� GRVHQ

EHUDQJJDSDQ� EDKZD� PDWHUL� SHUNXOLDKDQ� \DQJ

WHODK�GLEHULNDQ�GDSDW�GLLQJDW�PDQD�\DQJ�SHQWLQJ�

SRNRN� \DQJ� DNDQ� GLXNXU� SHQFDSDLDQQ\D� ROHK

PDKDVLVZD�

6HWHODK� NLVL�NLVL� WHV� GLEXDW� PDND� WXJDV

VHODQMXWQ\D� SHPEXDWDQ�SHQXOLVDQ� VRDO�'DUL� KDVLO

SHQJRODKDQ�GDWD� WHQWDQJ� YDULDEHO� SHQXOLVDQ� VRDO

KDQ\D������GRVHQ���VHODOX�GDQ�VHULQJ�PHPSHUKDWL�

NDQ� NLVL�NLVL� GDODP� SHPEXDWDQ� VRDO�� VHUWD

VHEDQ\DN� ���� UHVSRQGHQ� \DQJ� PHQ\DWDNDQ

NDGDQJ�NDGDQJ�GDQ� WLGDN�SHUQDK�PHPSHUKDWLNDQ

NLVL�NLVL�GDODP�SHQXOLVDQ� VRDO�

'HQJDQ� GHPLNLDQ� GDSDW� GLNDWDNDQ� PDVLK

EDQ\DN� GRVHQ�813� GDODP� SHQXOLVDQ� VRDO� EHOXP

PHUDQFDQJ� VHFDUD� VLVWLPDWLV�NHWHSDWDQ� LVL

NXULNXOXP�� VHKLQJJD� VXE\HNWLILWDV� SHQLODLDQ� DNDQ

DGD�� 6HVXDL� GHQJDQ� SHQGDSDW� �6XGMDQD� �����

�����PHQJHPXNDNDQ� EDKZD� XQWXN�PHQJXUDQJL

VXE\HNWLILWDV� SHQLODLDQ� SHUOX� GLNHPEDQJNDQ

IRUPDW�IRUPDW� SHQLODLDQ� \DQJ� GDSDW� GLQLODL� ROHK

EHUEDJDL� SLKDN� \DQJ� EHUWXJDV� VHEDJDL� SHQLODL�

'DUL� WHPXDQ� WHUVHEXW�GL�DWDV�� WHUOLKDW�EDKZD

GDODP�PHPEXDW�PHQXOLV� VRDO� XQWXN� HYDOXDVL

GRVHQ� 813� NXUDQJ�PHPSHUKDWLNDQ� DWDX�PHP�

SHGRPDQL� IRUPDW�IRUPDW� NLVL�NLVL� SHQXOLVDQ� VRDO

EHUGDVDUNDQ� NULWHULD� \DQJ� GLWHWDSNDQ�

6HODLQ� EHQWXN� VRDO� EHUYDULDVL� MXJD� KDUXV

GLSHUKDWLNDQ�NULWHULD�SHQXOLVDQ�VRDO�XQWXN�PDVLQJ�

PDVLQJ�EHQWXN�VRDO�\DQJ�GLJXQDNDQ��VHKLQJJD�VRDO
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\DQJ� GLEXDW� EHQDU�EHQDU� WHSDW� XQWXN�PHQJXNXU

KDVLO� EHODMDU�PDKDVLVZD�

'DODP�PHODNVDQDNDQ� SHQJXNXUDQ� GLSHUROHK

KDVLO�SHQJRODKDQ�GDWD�VHEDJDL�EHULNXW�\DLWX���UDWD�

UDWD�����GRVHQ�813�WHODK�PHODNVDQDNDQ�SHQJX�

NXUDQ� VHEDJDLPDQD�PHVWLQ\D�� 'HQJDQ� GHPLNLDQ

GDSDW� GLDUWLNDQ� EDKZD� SHODNVDQDDQ� XMLDQ� WHODK

GLODNXNDQ�GHQJDQ�EDLN�WHUXWDPD�GDODP�PHODNXNDQ

SHQJDZDVDQ� SHODNVDQDDQ� XMLDQ� VHFDUD� XPXP�

� 8QWXN�PHQGDSDW�PHQJHWDKXL� KDVLO� SHQJX�

NXUDQ� GRVHQ� KDUXV�PHODNXNDQ�SHPHULNVDDQ� KDVLO

SHODNVDDQ� XMLDQ�SHQJXNXUDQ�� 'DUL� KDVLO� SHQJ�

RODKDQ� GDWD� GLWHPXNDQ� EDKZD� ����GRVHQ� WHODK

PHODNXNDQ� SHPHULNVDDQ� WHUKDGDS� MDZDEDQ� XMLDQ

PDKDVLVZD�VHEHOXP�PHPEHULNDQ�VNRU��7HPXDQ�LQL

MXJD�PHQ\LUDWNDQ� EDKZD� WHUGDSDW� GRVHQ� \DQJ

EHOXP�PHPHULNVD� OHPEDUDQ� MDZDEDQ�PDKDVLVZD

DWDX�VHEDQ\DN����WHUKDGDS�VRDO���'DODP�NHJLDWDQ

SHQVNRUDQ� NHWLJD� FDUD� \DLWX�� WDQSD� KXNXPDQ�

GHQJDQ�KXNXPDQ��GLMDZDE�GDQ�WLGDN�GLMDZDE�DGD

GLJXQDNDQ�� WHWDSL� \DQJ� FHQGHUXQJ� GLSDNDL� \DLWX

PHQVNRU� WDQSD� KXNXPDQ� DWDX� PHQJKLWXQJ

MDZDEDQ�EHQDU�\DQJ�GLSHUROHK�PDKDVLVZD�������

PHQ\DWDNDQ� VHODOX� GDQ� VHULQJ�� 1DPXQ� DGD

VHEDQ\DN� ������ MXJD�\DQJ�PHQ\DWDNDQ�NDGDQJ�

NDGDQJ� GDQ� WLGDN� SHUQDK�

%HUGDVDUNDQ� KDVLO� SHQHOLWLDQ� \DQJ� WHODK

GLODNXNDQ� GDSDW� GLVLPSXONDQ� EDKZD� GRVHQ� 813

UDWD�UDWD�VHEDQ\DN�������NHJLDWDQ�SHQLODLDQ�\DQJ

WHODK�GLODNXNDQ�ROHK�GRVHQ�GRVHQ�813�VHODOX�GDQ

VHULQJ� PHODNVDQDNDQ� NHJLDWDQ� SHQLODLDQ� GDQ

SHQJDGPLQLVWUDVLDQ� KDVLO� EHODMDU� PDKDVLVZD

VHEDJDLPDQD�PHVWLQ\D�GDQ�DGD�\DQJ�PHQ\DWDNDQ

NDGDQJ�NDGDQJ� GDQ� WLGDN� SHUQDK� PHODNXNDQ

VHEDJDLPDQD�PHVWLQ\D� VHEDQ\DN� ����� 'HQJDQ

GHPLNLDQ� GDSDW� GLVLPSXONDQ� EDKZD�GRVHQ�GRVHQ

813�WHODK�PHQJJXQDNDQ�NHWLJD�DOWHUQDWLI�\DQJ�DGD

GDODP�PHQLODL�KDVLO�EHODMDU�PDKDVLVZD��*DEXQJDQ

PHUXSDNDQ�VWDQGDU�SHQLODLDQ�\DQJ�SDOLQJ�EDQ\DN

GLSDNDL�

6HFDUD� NHVHOXUXKDQ� SHODNVDQDDQ� SHQLODLDQ

GDQ� SHQJDGPLQLVWUDVLDQ� WHV� KDVLO� EHODMDU�PDKD�

VLVZD� ROHK� GRVHQ� 813� EHUDGD� SDGD� NDWHJRUL

FXNXS� EDLN� GLODNVDQDNDQ�

6LPSXODQ�GDQ�6DUDQ

6LPSXODQ

3HPEXDWDQ�NLVL�NLVL�WHV�\DQJ�GLODNXNDQ�ROHK�GRVHQ

813�GDSDW�GLNDWDNDQ��GLODNVDQDNDQ�GHQJDQ�FXNXS

EDLN��7HUOLKDW�GDUL�KDVLO�SHQHOLWLDQ� �UDWD�UDWD����

VHODOX�GDQ�VHULQJ�PHPSHUKDWLNDQ��SHPEXDWDQQ\D

GDQ������PHQ\DWDNDQ�NDGDQJ�NDGDQJ�GDQ� WLGDN

SHUQDK�PHPSHUKDWLNDQQ\D�

'DODP�PHODNXNDQ� SHQXOLVDQ� VRDO� WHV� KDVLO

EHODMDU�PDKDVLVZD�� VHEDQ\DN� ���� GRVHQ� 813

PHQ\DWDNDQ� VHODOX� GDQ� VHULQJ�PHPSHUKDWLNDQ

NULWHULD� SHQXOLVDQ�� VHODLQ� LWX� ����PHQ\DWDNDQ

NDGDQJ�NDGDQJ�GDQ�WLGDN�SHUQDK�PHPSHUKDWLNDQ�

Q\D�� -DGL� SHQXOLVDQ� VRDO� \DQJ� GLODNXNDQ� GDSDW

GLNDWDNDQ� EDLN� EHUDGD� SDGD� NDWHJRUL� NXUDQJ�

.HJLDWDQ�PHODNXNDQ� SHQJXNXUDQ�SHODNVDQD�

DQ� XMLDQ� \DQJ� GLODNXNDQ� ROHK� GRVHQ�813� VXGDK

GDSDW� GLNDWDNDQ� EDLN�� NDUHQD� EHUGDVDUNDQ� KDVLO

SHQHOLWLDQ� ���� GRVHQ� 813� VHODOX� GDQ� VHULQJ

PHPSHUKDWLNDQQ\D� GDQ� ���� PHQ\DWDNDQ

NDGDQJ�NDGDQJ� GDQ� WLGDN� SHUQDK�

3HODNVDQDDQ� NHJLDWDQ� SHQVNRUDQ� \DQJ

GLODNXNDQ� ROHK� GRVHQ� 813� GDSDW� GLNDWHJRULNDQ

PDVLK� FXNXS� EDLN� GLODNXNDQ� NDUHQD�� WDN� EDQ\DN

UHVSRQGHQ�DWDX�����\DQJ�PHQ\DWDNDQ�VHODOX�GDQ

VHULQJ�PHPSHUKDWLNDQ��SHODNVDQDDQQ\D�GDQ�����

PHQ\DWDNDQ� MDUDQJ� GDQ� WLGDN� SHUQDK�

.HJLDWDQ�PHODNXNDQ�SHQLODLDQ�GDQ�SHQJDGPL�
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%HUGDVDUNDQ� KDVLO� SHQHOLWLDQ� \DQJ� WHODK� GLGDSDW
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$JDU� GRVHQ�813� GDSDW�PHQLQJNDWNDQ� SHODN�
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EHODMDU� \DQJ� GLODNXNDQ� ROHK� GRVHQ� \DQJ� DGD� GL

MXUXVDQ� WHUVHEXW�

3XVDW� WHVWLQJ� � GDQ� HYDOXDVL� 813� DJDU� GDSDW

PHPEDQWX� PHQLQJNDWNDQ� NHPDPSXDQ� GRVHQ

GDODP�PHODNVDQDNDQ� HYDOXDVL� KDVLO� EHODMDU� EDJL

PDKDVLVZD� VHSHUWL��PHODOXL� NHJLDWDQ� SHQDWDUDQ�

VHPLQDU� GDQ� ORNDNDU\D�
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