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0HWRGH� SHQHOLWLDQ� LDODK VXDWX� FDUD� LOPLDK� \DQJ� GLODNXNDQ� GHQJDQ� WXMXDQ

PHQGDSDWNDQ�GDWD� GHQJDQ�NHJXQDDQ� WHUWHQWX�� 'DODP�KDO� LQL� WHQWXQ\D� PHPDNDL

ODQJNDK�ODQJNDK�\DQJ�GLODNXNDQ�GDODP�SHQHOLWLDQ�XQWXN�PHQFDUL�NHEHQDUDQ�\DQJ�

GLGDODPQ\D�WHUGDSDW�SHQGHNDWDQ��NHKDGLUDQ�SHQHOLWL��ORNDVL�SHQHOLWLDQ��VXPEHU�GDWD��

DQDOLVLV�GDWD��SHQJHFHNDQ�NHDEVDKDQ�GDWD��GDQ�WDKDS� WDKDS�SHQHOLWLDQ�

$� -HQLV�'DQ�3HQGHNDWDQ�3HQHOLWLDQ

6HVXDL GHQJDQ�SHUPDVDODKDQ�VHUWD�WXMXDQ�SHQHOLWLDQ�\DQJ�GLNHPXNDNDQ�GL�

DWDV�� SHQHOLWL� EHUXVDKD� XQWXN�PHQGDSDWNDQ� LQIRUPDVL� \DQJ� OHELK� OHQJNDS� WHUNDLW�

SURVHGXU�HNVHNXVL�MDPLQDQ�NHEHQGDDQ�GDQ�MDPLQDQ�SHURUDQJDQ�VHUWD�NDVXV�SHUNDUD�

\DQJ�WHUMDGL�GL�3HQJDGLODQ�$JDPD�.DOLPDQWDQ�6HODWDQ�WHUNDLW�DQDOLVLV�SHQDQJDQDQ�

GDQ�SUREOHPDWLND�HNVHNXVL�SHQJDGLODQ�DJDPD�GDODP� WLQMDXDQ�DQWURSRORJL� KXNXP�

GDQ�VRVLRORJL�KXNXP��GL�VWXGL�LQL PHPDNDL MHQLV�SHQHOLWLDQ�KXNXP�HPSLULV�

3HQHOLWLDQ� KXNXP� HPSLULV� LDODK VDODK� VDWX� MHQLV� SHQHOLWLDQ� KXNXP� \DQJ�

PHQJJXQDNDQ� GDWD� SULPHU� \DQJ� GLSHUROHK� ODQJVXQJ� GDUL� PDV\DUDNDW� PHODOXL�

SHQHOLWLDQ� ODSDQJDQ�� +DO� LQL� EHUEHGD� GHQJDQ� SHQHOLWLDQ� KXNXP� QRUPDWLI� \DQJ�

EHUIRNXV�SDGD�GDWD�VHNXQGHU��3HQHOLWLDQ�KXNXP�HPSLULV�GLODNXNDQ�PHODOXL�NHJLDWDQ�

ZDZDQFDUD� GDQ� GRNXPHQWDVL�� 6WXGL� LQL GDSDW� GLUHDOLVDVLNDQ� SDGD SHQHOLWLDQ�

� 6XJLRQR��0HWRGH�3HQHOLWLDQ�.XDQWLWDWLI��.XDOLWDWLI��'DQ�5	' �%DQGXQJ��$OIDEHWD���������
+OP����
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PHQJHQDL� HIHNWLYLWDV� KXNXP� \DQJ� VHGDQJ� EHUODNX� DWDXSXQ� SDGD SHQHOLWLDQ�

PHQJHQDL�LGHQWLILNDVL�KXNXP��

3HQGHNDWDQ�\DQJ�GLSDNDL GDODP�SHQHOLWLDQ�KXNXP�HPSLULV�LDODK SHQGHNDWDQ�

DQDOLVLV�\XULGLV��3HQGHNDWDQ�DQDOLVLV�\XULGLV LDODK PHWRGH�SHQHOLWLDQ�\DQJ�PHQHODDK��

PHQDIVLUNDQ�� GDQ� PHQJHYDOXDVL� KXNXP� \DQJ� EHUODNX �SHUDWXUDQ� 88�� SXWXVDQ�

SHQJDGLODQ�� GRNWULQ� KXNXP�� GDQ� OLWHUDWXU� KXNXP�� XQWXN� GLMDGLNDQ� GDVDU� DQDOLVLV�

SDGD PDVDODK�KXNXP�WHUWHQWX�� �0DND�SHQHOLWLDQ�KXNXP�HPSLULV�GL�VLQL�EHUIXQJVL�

XQWXN�PHQJJDPEDUNDQ� WHUNDLW� SURVHGXU� HNVHNXVL� MDPLQDQ�NHEHQGDDQ� VHUWD� NDVXV�

SHUNDUD�\DQJ�WHUMDGL�GL�3HQJDGLODQ�$JDPD�.DOLPDQWDQ�6HODWDQ�WHUNDLW�SHQDQJDQDQ�

GDQ� SUREOHPDWLND� HNVHNXVL� 3HQJDGLODQ�$JDPD�PHQJHQDL� SHUNDUD� WHUNDLW� GHQJDQ�

MDPLQDQ�NHEHQGDDQ�GDQ�MDPLQDQ�SHURUDQJDQ�

6HODLQ� SHQGHNDWDQ� \XULGLV� LWX�� VWXGL� LQL MXJD� PHPDNDL SHQGHNDWDQ�

DQWURSRORJL�KXNXP GDQ�SHQGHNDWDQ� VRVLRORJL�KXNXP JXQD�PHPEHUL SHPDKDPDQ�

\DQJ� OHELK� NRPSUHKHQVLI� SDGD SUREOHPDWLND HNVHNXVL� GL� ODSDQJDQ�� 3HQGHNDWDQ�

DQWURSRORJL� KXNXP GLSDNDL XQWXN�PHQHODDK� EDJDLPDQD� QLODL�QLODL� EXGD\D� ORNDO��

VWUXNWXU� NHNHUDEDWDQ�� SHUVHSVL� PDV\DUDNDW� SDGD NHSHPLOLNDQ�� VHUWD� SUDNWLN� DGDW�

PHPHQJDUXKL� SHQHULPDDQ� GDQ� SHODNVDQDDQ� HNVHNXVL� ROHK� SDUD� SLKDN� DWDX

NRPXQLWDV�� 3HQGHNDWDQ� LQL� PHPXQJNLQNDQ� SHQHOLWLDQ� XQWXN� PHOLKDW� SURVHV�

HNVHNXVL�EXNDQ�KDQ\D�SHUVRDODQ�QRUPDWLI��WDSL MXJD�EHUNDLWDQ�GHQJDQ�VLPERO�VRVLDO��

UHODVL�NHOXDUJD��GDQ�VHQVLWLYLWDV�EXGD\D�\DQJ�KLGXS�GDODP�PDV\DUDNDW�.DOLPDQWDQ�

6HODWDQ�

Ϯ -RQDHGL�GDQ�-KRQQ\�,EUDKLP��0HWRGH�3HQHOLWLDQ�+XNXP�1RUPDWLI�'DQ�(PSLULV��&HWDNDQ�
.H��'HSRN��3UHQDGDPHGLD�*URXS���������+������
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6HPHQWDUD� LWX� SHQGHNDWDQ� VRVLRORJL� KXNXP GLSDNDL XQWXN� PHQJDQDOLVLV�

EDJDLPDQD�IDNWRU�VRVLDO��UHODVL�NHNXDVDDQ��WLQJNDW�NHSDWXKDQ�KXNXP��GXNXQJDQ�DWDX�

UHVLVWHQVL� PDV\DUDNDW�� VHUWD� SHUDQ� OHPEDJD� SHUDGLODQ� PHPHQJDUXKL� HIHNWLYLWDV�

SHODNVDQDDQ� HNVHNXVL�� 3HQGHNDWDQ� LQL�PHPEDQWX�PHQMHODVNDQ�PHQJDSD� WHUGDSDW�

KDPEDWDQ�VWUXNWXUDO�DWDX VRVLDO�GDODP�SURVHV�HNVHNXVL�� WHUPDVXN�UHVLVWHQVL�SLKDN�

\DQJ�NDODK��NHWHUEDWDVDQ�LQVWLWXVLRQDO��VHUWD�SHUEHGDDQ�DQWDUD�UHJXODVL�IRUPDO�GDQ�

SUDNWLN� VRVLDO� \DQJ� EHUNHPEDQJ� 'HQJDQ� PHQJJDEXQJNDQ� SHQGHNDWDQ� \XULGLV��

DQWURSRORJL� KXNXP�� GDQ� VRVLRORJL� KXNXP�� VWXGL� LQL GLKDUDSNDQ� PDPSX�

PHQJKDVLONDQ�DQDOLVLV�\DQJ�OHELK�XWXK�GDQ�PHQGDODP�PHQJHQDL�SHQDQJDQDQ�GDQ�

SUREOHPDWLND�HNVHNXVL�MDPLQDQ�NHEHQGDDQ�GDQ�MDPLQDQ�SHURUDQJDQ�GL�3HQJDGLODQ�

$JDPD�GL�.DOLPDQWDQ�6HODWDQ�

%� /RNDVL�3HQHOLWLDQ

/RNDVL� SHQHOLWLDQ� LDODK WHPSDW� GLPDQD� SHQHOLWLDQ� GLODNVDQDNDQ�� 6WXGL� LQL

GLVHOHQJJDUDNDQ GL�3HQJDGLODQ�$JDPD�.DOLPDQWDQ�6HODWDQ��3HQHOLWL�PHPLOLK�ORNDVL�

SHQHOLWLDQ�GL�OLPD�SHQJDGLODQ�$JDPD�\DNQL %DQMDUPDVLQ��%DQMDUEDUX��0DUDEDKDQ��

0DUWDSXUD�GDQ�%DWX�/LFLQ��3HPLOLKDQ�ORNDVL�LWX GLGDVDUNDQ�SDGD�SHUWLPEDQJDQ� SDGD�

SHQJDGLODQ�SHQJDGLODQ� LWX WHUGDSDW� SHUNDUD� \DQJ� EHUNDLWDQ� GHQJDQ� SHODNVDQDDQ�

HNVHNXVL�MDPLQDQ�NHEHQGDDQ�GDQ�MDPLQDQ�SHURUDQJDQ��'HQJDQ�GHPLNLDQ��ORNDVL�LQL�

GLQLODL�UHOHYDQ�GDQ�UHSUHVHQWDWLI�XQWXN�PHQGDSDW GDWD�HPSLULV�\DQJ�GLEXWXKNDQ�JXQD�

PHQJNDML�SUDNWLN�GDQ�PHNDQLVPH�HNVHNXVL�MDPLQDQ�GDODP�NHZHQDQJDQ�3HQJDGLODQ�

$JDPD�GL�.DOLPDQWDQ�6HODWDQ��$ODVDQ�\DQJ�ODLQ�ORNDVL�ORNDVL�LWX WLGDN�PHPHUOXNDQ�

ELD\D�EHVDU�GDODP�PHODNXNDQ�SHQHOLWLDQ��
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&� 'DWD�GDQ�6XPEHU�'DWD

'DODP�SHQHOLWLDQ�KXNXP��SDGD�XPXPQ\D�GDWD�WHUEDJL����\DNQL���

�� 'DWD�SULPHU�

'DWD� SULPHU� LDODK GDWD� \DQJ� GLSHUROHK� ODQJVXQJ� GDUL� UHVSRQGHQ� GDQ�

PHUXSDNDQ�GDWD�EDUX�\DQJ�VHEHOXPQ\D�EHOXP�WHUVHGLD��VHKLQJJD�SHQHOLWL�PHQMDGL�

SLKDN�SHUWDPD�\DQJ�PHQJXPSXONDQQ\D��'DODP�SHQHOLWLDQ� LQL�� UHVSRQGHQ�EHUDVDO�

GDUL� .DQWRU� 3HQJDGLODQ� $JDPD� .DOLPDQWDQ� 6HODWDQ� PHODOXL� ZDZDQFDUD� GHQJDQ�

NHWXD�SHQJDGLODQ��SDQLWHUD��GDQ�SHWXJDV�WHUNDLW�

�� 'DWD�6HNXQGHU

D� %DKDQ�+XNXP�3ULPHU

%DKDQ�KXNXP�SULPHU�LDODK GDWD�\DQJ�EHUVXPEHU�GDUL�SHUDWXUDQ�SHUXQGDQJ�

XQGDQJDQ�VHEDJDL�GDVDU�KXNXP�\DQJ�EHUODNX�VHFDUD�NRQNUHW��'DODP�SHQHOLWLDQ�LQL��

EDKDQ�KXNXP�SULPHU�\DQJ�GLJXQDNDQ�PHOLSXWL�SHUDWXUDQ�SHUXQGDQJ�XQGDQJDQ�VHUWD�

LQIRUPDVL� GDUL� 3HQJDGLODQ�$JDPD�.DOLPDQWDQ�6HODWDQ�� 3HUDWXUDQ� WHUVHEXW� DQWDUD�

ODLQ� +,5� GDQ� 5%J�� NKXVXVQ\D� 3DVDO� ���±���� +,5� �6WE�� ����� 1R�� ���� \DQJ�

PHQJDWXU�WDWD�FDUD�SHODNVDQDDQ�SXWXVDQ�SHQJDGLODQ�DWDX�HNVHNXVL��VHUWD�88�1R�����

7DKXQ������WHQWDQJ�.HNXDVDDQ�.HKDNLPDQ��6HODLQ�LWX��GLJXQDNDQ�SXOD�NHWHQWXDQ�

SHODNVDQDDQ�SXWXVDQ�3HQJDGLODQ�$JDPD�GDODP�6WE�������1R������3DVDO���D\DW������

3HUPD�1R����7DKXQ�������3DVDO����\DQJ�PHQHJDVNDQ� SHQLQMDXDQ�NHPEDOL� WLGDN�

PHQXQGD�HNVHNXVL��VHUWD�6(0$�1R����7DKXQ������

ϯ (OLVDEHWK� 1XUKDLQL� %XWDUEXWDU�� 0HWRGH� 3HQHOLWLDQ� +XNXP�� /DQJNDK�/DQJNDK� 8QWXN�
0HQHPXNDQ�.HEHQDUDQ�'DODP�,OPX�+XNXP �%DQGXQJ��5HILND�$GLWDPD���������+�����
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E� %DKDQ�+XNXP�6HNXQGHU

%DKDQ�KXNXP� VHNXQGHU� LDODK EHUEDJDL� SXEOLNDVL� \DQJ�PHPEDKDV� KXNXP�

QDPXQ�EXNDQ�GRNXPHQ�UHVPL��VHSHUWL�EXNX�WHNV�KXNXP��MXUQDO�KXNXP��GDQ�NDPXV�

KXNXP��%DKDQ�LQL�GLJXQDNDQ�VHEDJDL�UHIHUHQVL�XQWXN�PHPSHUMHODV�GDQ�PHPSHUNXDW�

SHQDIVLUDQ�WHUKDGDS�KXNXP�SRVLWLI�\DQJ�DGD��6HODLQ�LWX��EDKDQ�KXNXP�VHNXQGHU�MXJD�

PHPEDQWX�GDODP�SHQJHPEDQJDQ�KXNXP�VHEDJDL�VLVWHP�QRUPDWLI�\DQJ�XWXK��EDLN�

GDUL�VHJL�EHQWXN�PDXSXQ�VXEVWDQVLQ\D��6XPEHU�GDWD�EDKDQ�KXNXP�SULPHU�GLSHUROHK�

GDUL��SHUDWXUDQ�88��GRNXPHQ�UHVPL�0DKNDPDK�$JXQJ�5HSXEOLN�,QGRQHVLD��DUVLS�

GDQ�LQIRUPDVL�UHVPL�GDUL�3HQJDGLODQ�$JDPD�GL�.DOLPDQWDQ�6HODWDQ� 6XPEHU�GDWD�

EDKDQ�KXNXP�VHNXQGHU�GLSHUROHK�GDUL��%XNX�EXNX� OLWHUDWXU�KXNXP�� MXUQDO� LOPLDK�

KXNXP�� KDVLO� VWXGL WHUGDKXOX� DUWLNHO� LOPLDK�� NDPXV� KXNXP� GDQ� HQVLNORSHGLD�

KXNXP6XPEHU�LOPLDK�ODLQ�\DQJ�UHOHYDQ�GHQJDQ�SHQHOLWLDQ�

'� 7HNQLN�3HQJXPSXODQ�'DWD

3HQJXPSXODQ� GDWD� GDSDW� GLODNXNDQ� PHODOXL� EHEHUDSD� PHWRGH�� VHSHUWL�

REVHUYDVL�� ZDZDQFDUD�� GDQ� GRNXPHQWDVL�� 3HPLOLKDQ� WHNQLN� KDUXV� GLVHVXDLNDQ�

GHQJDQ�MHQLV�GDWD�\DQJ�GLEXWXKNDQ�GDODP�SHQHOLWLDQ��-LND�GDWD�\DQJ�GLSHUOXNDQ�LDODK

GDWD�SULPHU�GDUL�SHQHOLWLDQ�ODSDQJDQ��ILHOG�UHVHDUFK���PDND�GDSDW�GLJXQDNDQ�WHNQLN�

REVHUYDVL� DWDX� NRPXQLNDVL�� 6HGDQJNDQ� MLND� GDWD� \DQJ� GLEXWXKNDQ� LDODK GDWD�

VHNXQGHU��PDND�SHQJXPSXODQ�GLODNXNDQ�PHODOXL�VWXGL�GRNXPHQ�

�� 2EVHUYDVL�

2EVHUYDVL� LDODK NHJLDWDQ� SHQJDPDWDQ� GDQ� SHQFDWDWDQ� VHFDUD� VLVWHPDWLV�

WHUKDGDS�JHMDOD�\DQJ�GLWHOLWL��3URVHV�LQL�GLODNXNDQ�GHQJDQ�PHQJDPDWL��PHQGHQJDU��

PHUDVDNDQ�� ODOX�PHQFDWDW�SHULVWLZD�\DQJ� WHUMDGL� VHFDUD� ODQJVXQJ��2EVHUYDVL� MXJD�
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PHUXSDNDQ� PHWRGH� SHQJNDMLDQ� WHUHQFDQD� \DQJ� PHQJJXQDNDQ� SDQFDLQGUD� XQWXN�

PHQJDQDOLVLV� NHMDGLDQ� VDDW� SHULVWLZD� EHUODQJVXQJ��'LEDQGLQJNDQ�PHWRGH� VXUYHL��

REVHUYDVL� FHQGHUXQJ� OHELK�REMHNWLI�� GHQJDQ� WXMXDQ�XWDPD�XQWXN�PHQJJDPEDUNDQ�

SHULVWLZD�\DQJ�GLDPDWL�VHFDUD�WHSDW�

'L� VWXGL� LQL�� SHQXOLV�PHODNXNDQ�REVHUYDVL� VHFDUD� ODQJVXQJ�GL� 3HQJDGLODQ�

$JDPD�\DQJ�EHUDGD�GL�ZLOD\DK�.DOLPDQWDQ�6HODWDQ��2EVHUYDVL�GLODNXNDQ�GHQJDQ�

FDUD�PHQJDPDWL�EHQWXN�ODSRUDQ�HNVHNXVL��VHUWD�NDVXV�SHUNDUD�\DQJ�WHUMDGL�GL�OLPD�

SHQJGLODQ�DJDPD� +DVLO�REVHUYDVL�PHPSHUOLKDWNDQ GDODP�SUDNWLNQ\D��SHODNVDQDDQ�

HNVHNXVL�EXNDQ�VDMD GLSHQJDUXKL�ROHK�DWXUDQ�KXNXP�\DQJ�EHUODNX�� WDSL MXJD�ROHK�

IDNWRU�NHEXGD\DDQ�PDV\DUDNDW��0LVDOQ\D��GDODP�EHEHUDSD�NDVXV��SLKDN�\DQJ�NDODK�

FHQGHUXQJ� PHQXQGD� SHODNVDQDDQ� HNVHNXVL� NDUHQD� DGDQ\D� QLODL� NHNHOXDUJDDQ��

SDWULDUNL�� EXGD\D�PDOX� GDQ� ODLQ�ODLQ�� 'L� VLVL� ODLQ�� DSDUDW� SHQJDGLODQ� MXJD� VHULQJ�

PHQJHGHSDQNDQ� SHQGHNDWDQ� SHUVXDVLI� VHEHOXP� PHODNXNDQ� WLQGDNDQ� HNVHNXVL�

VHFDUD�SDNVD�

�� :DZDQFDUD

0HQXUXW�6XJL\RQR��ZDZDQFDUD�LDODK SHUWHPXDQ�GXD�RUDQJ�XQWXN�EHUWXNDU�

LQIRUPDVL� GDQ� JDJDVDQ� PHODOXL� WDQ\D� MDZDE� VHKLQJJD� GLSHUROHK� SHPDKDPDQ�

PHQJHQDL� VXDWX� WRSLN�� 3HQHOLWLDQ� LQL� PHQJJXQDNDQ� ZDZDQFDUD� WHUVWUXNWXU� GDQ�

ZDZDQFDUD�PHQGDODP�XQWXN�PHPSHUROHK� GDWD� \DQJ�YDOLG��$ODW� \DQJ�GLJXQDNDQ�

PHOLSXWL� EXNX� FDWDWDQ�� SHUHNDP� VXDUD�� GDQ� NDPHUD� VXSD\D KDVLO� ZDZDQFDUD�

WHUGRNXPHQWDVL�GHQJDQ�EDLN�VHEDJDL�EXNWL�SHQHOLWLDQ�
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3HQJXPSXODQ� GDWD� GLODNXNDQ�XQWXN�PHPSHUROHK� LQIRUPDVL� GDUL� LQIRUPDQ�

GHQJDQ�WHUOHELK�GDKXOX�PHQ\LDSNDQ�SHGRPDQ�ZDZDQFDUD�VHEDJDL�GDIWDU�SHUWDQ\DDQ��

5HVSRQGHQ�GDODP�SHQHOLWLDQ� LQL�EHUMXPODK�VHSXOXK�RUDQJ�\DQJ� WHUGLUL�GDUL�NHWXD�

SHQJDGLODQ� GDQ� SDQLWHUD� GL� 3HQJDGLODQ�$JDPD�� VHUWD� VHSXOXK� SLKDN� \DQJ� WHUNDLW�

VHEDJDL�WHUHNVHNXVL��

�� 'RNXPHQWDVL

6WXGL�GRNXPHQ�LDODK WHNQLN�SHQJXPSXODQ�GDWD�\DQJ�PHQJJXQDNDQ�EDKDQ�

KXNXP� WHUWXOLV� GHQJDQ�PHWRGH� DQDOLVLV� LVL� �FRQWHQW� DQDO\VLV�� XQWXN�PHPSHUROHK�

GDVDU� WHRUL�� &DUD� LQL� GLODNXNDQ� GHQJDQ� PHQHODDK� EXNX�� SHUDWXUDQ� SHUXQGDQJ�

XQGDQJDQ�� GRNXPHQ�� ODSRUDQ�� GDQ� KDVLO� SHQHOLWLDQ� ODLQ� \DQJ� EHUNDLWDQ� GHQJDQ�

SHUPDVDODKDQ�\DQJ�GLWHOLWL�

3HPLOLKDQ� LQVWUXPHQ� DWDX� DODW� SHQHOLWLDQ� MXJD� EHUJDQWXQJ� GDUL� EHEHUDSD�

SHUWLPEDQJDQ�ODLQ�GLDQWDUDQ\D��

�� -XPODK� UHVSRQGHQ�� MXPODKQ\D� UHODWLI� WHUEDWDV��PDND�ZDZDQFDUD� OHELK�

WHSDW�GLSDNDL GDULSDGD�NXLVLRQHU��

�� /RNDVL� SHQHOLWLDQ�� ORNDVL� SHQHOLWLDQ�PHOLSXWL� GDHUDK� \DQJ� UHODWLI� OXDV��

SHQJJXQDDQ�PHWRGH�NXLVLRQHU�DNDQ�OHELK�HIHNWLI��

�� 'DWD��ELOD LQJLQ�PHQGDSDW SHQGDSDW�\DQJ�OHELK�PHQGDODP��PDND�PHWRGH�

ZDZDQFDUD�DNDQ�OHELK�HIHNWLI�

�� 3HODNVDQD��ELOD SHODNVDQD�FXNXS�EDQ\DN�ODOX UHVSRQGHQ�WHUEDWDV��PDND�

GDSDW�PHPDNDL ZDZDQFDUD�DWDXSXQ�REVHUYDVL��1DPXQ�GDODP�NHDGDDQ�

VHEDOLNQ\D��PDND�PHWRGH�NXLVLRQHU�DNDQ�OHELK�WHSDW��
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'HQJDQ�SHQMHODVDQ�\DQJ�VXGDK GLXUDLNDQ�GL�DWDV��PDND�PHWRGH�ZDZDQFDUD�

DNDQ�VDQJDW�HIHNWLI�XQWXN�PHQXQMDQJ�SHQHOLWLDQ�\DQJ�GLODNXNDQ�ROHK�SHQHOLWL�VDDW�

LQL�� 'DQ� ELOD PHWRGH� ZDZDQFDUD� \DQJ� GLSLOLK�� PDND� VHEHOXP� SHQHOLWLDQ�

GLODNVDQDNDQ�VH\RJ\DQ\D�XQWXN�PHOHQJNDSL�SHGRPDQ�ZDZDQFDUD�VXSD\D�WLGDN�DGD�

KDO�\DQJ�WHUOHZDWL�GDQ�SHQFDWDWDQ�\DQJ�GLODNXNDQ�OHELK�WHSDW��'RNXPHQ�GL�VWXGL�LQL

WHUGLUL� GDUL� GRNXPHQ� WHUWXOLV� \DNQL SURVHGXU� HNVHNXVL�� ELD\D� SDQMDU�� ODSRUDQ�

HNVHNXVL�\DQJ�PDVXN�GL�3HQJDGLODQ�$JDPD�SHUWDKXQ��SXWXVDQ�+DNLP�3HQJDGLODQ�

$JDPD�GDQ�MDZDEDQ�ZDZDQFDUD�VHFDUD�WHUWXOLV VHUWD�SXWXVDQ�HNVHNXVL�

'L�VWXGL� LQL PHPDNDL WHNQLN�WULDQJXODVL�PHWRGH�XQWXN�PHQJXML�NHDEVDKDQ�

GDWD�\DQJ�GLSHUROHK��7ULDQJXODVL�PHWRGH�GLODNXNDQ�GHQJDQ�FDUD�PHPDNDL OHELK�GDUL�

VDWX�WHNQLN�SHQJXPSXODQ�GDWD�XQWXN�PHQGDSDW LQIRUPDVL�\DQJ�VDPD�PDND GDWD�\DQJ�

GLSHUROHK�OHQJNDS�GDQ�PHPSHUNXDW�KDVLO�VWXGL GHQJDQ�PHPDNDL EHEHUDSD�PHWRGH�

SHQJXPSXODQ� GDWD�� \DNQL ZDZDQFDUD�� REVHUYDVL�� GDQ� GRNXPHQWDVL�� :DZDQFDUD�

GLODNXNDQ�VHFDUD�PHQGDODP�SDGD SDUD�LQIRUPDQ�\DQJ�EHUNDLWDQ�GHQJDQ�SHODNVDQDDQ�

HNVHNXVL� SXWXVDQ� SHQJDGLODQ�� VHSHUWL� KDNLP�� SDQLWHUD� DWDX� MXUX� VLWD�� SLKDN� \DQJ�

EHUSHUNDUD�� VHUWD� SLKDN� ODLQ� \DQJ� WHUOLEDW� GDODP� SURVHV� HNVHNXVL�� 0HODOXL�

ZDZDQFDUD� LWX�� SHQHOLWL� PHQGDSDW LQIRUPDVL� PHQJHQDL� SURVHV� SHQDQJDQDQ� VHUWD�

EHUEDJDL�NHQGDOD�\DQJ�PXQFXO�GDODP�SHODNVDQDDQ�HNVHNXVL�

3HQHOLWL� MXJD�PHODNXNDQ�REVHUYDVL� VHFDUD� ODQJVXQJ�XQWXN�PHOLKDW�NRQGLVL�

VRVLDO�PDV\DUDNDW�VHUWD�VLWXDVL�\DQJ�EHUNDLWDQ�GHQJDQ�REMHN�HNVHNXVL��2EVHUYDVL�LQL�

EHUWXMXDQ� XQWXN� PHPDKDPL� VHFDUD� Q\DWD� EDJDLPDQD� SHODNVDQDDQ� HNVHNXVL�

EHUODQJVXQJ�GL�ODSDQJDQ�GDQ�EDJDLPDQD�UHVSRQV�PDV\DUDNDW�SDGD SHODNVDQDDQ�LWX��

NHPXGLDQ�PHODNXNDQ� VWXGL�GRNXPHQWDVL� SDGD EHUEDJDL�GRNXPHQ�\DQJ�EHUNDLWDQ�



ϭϱϴ

GHQJDQ�REMHN�SHQHOLWLDQ��VHSHUWL�SXWXVDQ�SHQJDGLODQ��ODSRUDQ�HNVHNXVL�\DQJ�PDVXN�

GL�3HQJDGLODQ�$JDPD��VHUWD�SHUDWXUDQ�88 \DQJ�UHOHYDQ��'DWD�\DQJ�GLSHUROHK�GDUL�

ZDZDQFDUD�� REVHUYDVL�� GDQ� GRNXPHQWDVL� NHPXGLDQ� GLEDQGLQJNDQ� GDQ� GLDQDOLVLV�

XQWXN� PHQGDSDW SHPDKDPDQ� \DQJ� OHELK� PHQGDODP� PHQJHQDL� SHQDQJDQDQ� GDQ�

SUREOHPDWLND�HNVHNXVL�GDODP�SHUVSHNWLI�$QWURSRORJL�+XNXP�GDQ�6RVLRORJL�+XNXP�

'HQJDQ�PHPDNDL WULDQJXODVL�PHWRGH�LWX��GLKDUDSNDQ�GDWD�\DQJ�GLSHUROHK�GL�VWXGL�

LQL PHPSXQ\DL WLQJNDW�NHDNXUDWDQ�GDQ�NHSHUFD\DDQ�\DQJ�WLQJJL�PDND KDVLO�VWXGL

GDSDW�GLSHUWDQJJXQJMDZDENDQ�VHFDUD�LOPLDK�

(� 7HNQLN�$QDOLVLV�'DWD

'DODP�NDMLDQ�KXNXP�QRUPDWLI��ODZ�LQ�ERRN���DQDOLVLV�GDWD�GLODNXNDQ�GHQJDQ�

PHWRGH� QRUPDWLI� DQDOLWLV�� VHGDQJNDQ� SDGD� NDMLDQ� VRVLRORJLV� �ODZ� LQ� DFWLRQ��

GLJXQDNDQ� PHWRGH� HPSLULV� DWDX� VRVLRORJLV�� $QDOLVLV� EDKDQ� KXNXP� GLODNXNDQ�

PHODOXL�SHQDIVLUDQ�KXNXP��VHPHQWDUD�GDWD�ODSDQJDQ�GLDQDOLVLV�GHQJDQ�UHGXNVL�GDWD��

SHQ\DMLDQ�GDWD��GDQ�YHULILNDVL�

6LIDW� DQDOLVLV� \DQJ� GLJXQDNDQ� LDODK SUHVNULSWLI�� \DLWX� PHPEHULNDQ�

DUJXPHQWDVL�GDQ�SHQLODLDQ�WHUKDGDS�EHQDU�DWDX�VDODKQ\D�VXDWX�SHUPDVDODKDQ�KXNXP�

EHUGDVDUNDQ� NHWHQWXDQ� \DQJ� EHUODNX�� $QDOLVLV� GDWD� GDODP� SHQHOLWLDQ� KXNXP�

XPXPQ\D�EHUVLIDW�NXDOLWDWLI��0HQXUXW�*HLMVHO�GDQ�9DQ�+RHFNH��DQDOLVLV�NXDOLWDWLI�

PHOLSXWL�VLVWHPDWLVDVL�GDWD��SHQMHODVDQ��VHUWD�SHPEDUXDQ�DWDX�SHUXPXVDQ�NHPEDOL�

VHFDUD� QRUPDWLI�� +DVLO� SHQJDPDWDQ� ODSDQJDQ� NHPXGLDQ� GLSDGXNDQ� GHQJDQ� GDWD�

VHNXQGHU�GDUL�VWXGL�SXVWDND��ODOX�GLVDMLNDQ�VHFDUD�GHVNULSWLI�VHKLQJJD�PHQJKDVLONDQ�

DQDOLVLV�GHVNULSWLI�NXDOLWDWLI�



ϭϱϵ

$QDOLVLV�GDWD�GL�VWXGL�LQL GLODNXNDQ�VHFDUD�NXDOLWDWLI��\DNQL GHQJDQ�PHQJRODK�

GDQ�PHQDIVLUNDQ�GDWD�\DQJ�GLSHUROHK�GDUL�KDVLO�ZDZDQFDUD�� REVHUYDVL�� GDQ� VWXGL�

GRNXPHQWDVL��'DWD�\DQJ�VXGDK GLNXPSXONDQ�WHUOHELK�GDKXOX�GLNODVLILNDVLNDQ�GDQ�

GLVXVXQ� VHFDUD� VLVWHPDWLV� VHVXDL IRNXV� SHUPDVDODKDQ�SHQHOLWLDQ�� NKXVXVQ\D�\DQJ�

EHUNDLWDQ� GHQJDQ� SHODNVDQDDQ� HNVHNXVL� MDPLQDQ� NHEHQGDDQ� GDQ� MDPLQDQ�

SHURUDQJDQ�GL�OLQJNXQJDQ�3HQJDGLODQ�$JDPD�

6HODQMXWQ\D�� GDWD� LWX GLDQDOLVLV� GHQJDQ� FDUD� PHPEDQGLQJNDQ� DQWDUD�

NHWHQWXDQ� KXNXP� \DQJ� EHUODNX� �GDV� VROOHQ�� GHQJDQ� SUDNWLN� SHODNVDQDDQQ\D� GL�

ODSDQJDQ� �GDV� VHLQ���+DVLO� DQDOLVLV� NHPXGLDQ� GLXUDLNDQ� VHFDUD� GHVNULSWLI�DQDOLWLV�

XQWXN� PHQMHODVNDQ� PHNDQLVPH�� NHQGDOD�� VHUWD� HIHNWLYLWDV� SHODNVDQDDQ� HNVHNXVL�

MDPLQDQ� NHEHQGDDQ� GDQ� MDPLQDQ� SHURUDQJDQ� SDGD� OLPD�3HQJDGLODQ�$JDPD� \DQJ�

PHQMDGL�ORNDVL�SHQHOLWLDQ�

3HQDULNDQ� NHVLPSXODQ� GLODNXNDQ� VHFDUD� LQGXNWLI�� \DNQL GDUL� IDNWD�IDNWD�

HPSLULV� \DQJ� GLWHPXNDQ� GL� ODSDQJDQ� PHQXMX� SDGD� NHVLPSXODQ� XPXP� \DQJ�

PHQMDZDE�UXPXVDQ�PDVDODK�SHQHOLWLDQ�


