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��� /DWDU�%HODNDQJ

3HUWXPEXKDQ� DSSDUHO MHUVH\ GL� ,QGRQHVLD� PHPDQJ� FXNXS� VLJQLILNDQ�� ,QL�

WLGDN� ODLQ� NDUHQD� SDVDUQ\D�PHPEHVDU� GDQ�PHOXDV��/LJD� NLWD�PDVLK� EHOXP�EDJXV�

SHQJHORODDQQ\D�� WDSL� DGD� SHQLQJNDWDQ� DNWLYLWDV� HNRQRPL� GL� VHSDNEROD��7HQWX� LQL�

FHUXN�\DQJ�EDJXV�DSDODJL�����SDVDU�$VLD�7HQJJDUD�LWX�EHUDGD�GL�,QGRQHVLD���+DVEL��

�����

-HUVH\ EROD� SDGD� XPXPQ\D� EHUEHGD� GHQJDQ� EDKDQ� W�VKLUW�� 8QWXN� EDKDQ�

PHPEXDW� MHUVH\�� NHOHQWXUDQ� GDQ� NHQ\DPDQDQ� EDKDQ� MHUVH\� EROD VDDW� GLNHQDNDQ��

VLUNXODVL�XGDUD��SHQ\HUDSDQ�NHULQJDW��ULQJDQ�GDQ�NHQ\DPDQDQ�PHQMDGL�NHXWDPDDQ�

DWDX� IDNWRU� SHQWLQJ GDODP� PHPLOLK� EDKDQ�� 6DODK� VDWXQ\D� EDKDQ� \DQJ� VHULQJ�

GLJXQDNDQ�DGDODK�EDKDQ�GU\ILW�WHUEXDW�GDUL�FDPSXUDQ�EDKDQ�VSDQGH[��SRO\VWHU�GDQ�

QLORQ� -HUVH\ EROD�DGDODK�SHUOHQJNDSDQ�VWDQGDU�\DQJ�ZDMLE�GLJXQDNDQ SDUD�SHPDLQ�

VDDW�EHUWDQGLQJ��%XNDQ�KDQ\D�VHEDJDL�SHPEHGD�GHQJDQ�WLP�ODZDQ��ZDUQD�GDQ�FRUDN�

MHUVH\�MXJD�PHQMDGL�VLPERO�NHEDQJJDDQ�VXDWX�WLP� �3XUQDPD�������

8VDKD�XVDKD� DSSDUHO MHUVH\� ORNDO� LQL NLQL� VXGDK� PXODL� EHUPXQFXODQ��

0HQXUXW� %RODORE�FRP DGD� �� DSSDUHO� ORNDO� \DQJ� EHUKDVLO� PHQJJDHW� WLP�WLP�

SURIHVLRQDO� GL� )XWVDO� /HDJXH� XQWXN� PHQJHQDNDQ� SURGXNQ\D� GL� DMDQJ� WHUVHEXW�

�0DXODQD�������

6DODK�VDWX�DSSDUHO� MHUVH\�\DQJ�EHUDVDO�GDUL .RWD�%DQGXQJ�DGDODK�$YDQWL

VHEXDK� XVDKD� \DQJ� EHUJHUDN� GL� ELGDQJ� DSSDUHO VHSDN� EROD� GDQ� IXWVDO� $YDQWL�

GLGLULNDQ�SDGD�WDKXQ�������%HUDZDO�GDUL�KREL�SDGD�RODKUDJD�NKXVXVQ\D�VHSDN�EROD�

GDQ�IXWVDO�NHPXGLDQ�NHWHUWDULNDQQ\D�SDGD�ELVQLV�DSSDUHO�MHUVH\� %DKDQ�MHQLV�GU\ILW�

\DQJ� GLJXQDNDQ VHEDJDL� EDKDQ� GDVDU� XQWXN�PHPEXDW� SURGXN� %HUGDVDUNDQ� KDVLO�

ZDZDQFDUD� GHQJDQ� SHPLOLNQ\D� PHQJDWDNDQ� SURGXN� MHUVH\� \DQJ� GLFLSWDNDQ�

PHQJDGDSWDVL� GDUL EXUXQJ� RULJDPL� VHEDJDL� LQVSLUDVL� GHVDLQ� XQWXN� GLDSOLNDVLNDQ�

SDGD�VHWLDS�SURGXNQ\D GHQJDQ�EHQWXN�GDVDU�\DQJ�EHUVLNX��3URVHV�SURGXNVL�VDDW�LQL�
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$YDQWL�PDVLK�PHQJJXQDNDQ�YHQGRU� GDODP�SURGXNVLQ\D�� 6DDW� LQL� SHQMXDODQ� \DQJ�

GLODNXNDQ�$YDQWL�KDQ\D�PHODOXL�PHGLD�VRVLDO�,QVWDJUDP��'DODP�PHQMDODQNDQ�ELVQLV�

$YDQWL�VHPSDW�PHQJDODPL�NHQDLNDQ�SHQMXDODQ�SDGD�EXODQ�DSULO��1DPXQ�SDGD�EXODQ�

DJXVWXV�VDPSDL�RNWREHU�PHQJDODPL�SHQXUXQDQ�SHQMXDODQ��-XPODK�SHQMXDODQ�SDGD�

EXODQ� WHUVHEXW� VHEDQ\DN� ���� ���� GDQ� ��� SFV� VHGDQJNDQ� WDUJHW� SHQMXDODQ� $YDQWL�

DGDODK����SFV�EXODQ�

$YDQWL�VHEDJDL�SURGXN�DSSDUHO�MHUVH\ \DQJ�EDUX�EHUGLUL�VHMDN�WDKXQ�����

PHQJDODPL�NHQGDOD�GDODP�PHQJHPEDQJNDQ�XVDKDQ\D� 3HPLOLN�$YDQWL�PHQJDWDNDQ�

EDQ\DN�PDV\DUDNDW� \DQJ�EHOXP�PHQJHQDOL�$YDQWL�PHQMDGLNDQ�EUDQG�DZDUHQHVV�

PDVLK�UHQGDK�GDQ�SHUOX�GLWLQJNDWNDQ� 5HQGDKQ\D�EUDQG�DZDUHQHVV GLVHEDENDQ�ROHK�

LGHQWLWDV� YLVXDO� PHUHN� \DQJ� EHOXP� NXDW�� EHOXP�PHPDNVLPDONDQ PHGLD� SURPRVL�

,QVWDJUDP��GDQ�NRPXQLNDVL�SDGD�PHGLD�SURPRVL�\DQJ�DGD�VDDW�LQL�EHOXP�PDNVLPDO�

GDODP�PHQ\DPSDLNDQ�LQIRUPDVL�SURGXN�GDQ�EUDQG�GDUL�$YDQWL�NHSDGD�PDV\DUDNDW�

VDVDU��+DO�LQL�EHUGDPSDN�MXJD SDGD XVDKD�$YDQWL�GDODP�PHQJHPEDQJNDQ�XVDKDQ\D��

.XUDQJQ\D� SHQJJXQDDQ� PHGLD� YLVXDO� GDQ� EHOXP� RSWLPDOQ\D� SURPRVL� \DQJ�

GLODNXNDQ� VDDW� LQL� VHKLQJJD PHQJKDUXVNDQ� $YDQWL� PHODNXNDQ� SHPEDUXDQ� FDUD�

SURPRVLQ\D�� VDODK� VDWXQ\D� GHQJDQ� PHQXQMXNDQ� NHXQJJXODQ� NRPSHWLVL� GHQJDQ�

NRPSHWLWRU�VHMHQLV

7HUNDLW� GHQJDQ� SHPEDKDVDQ� GLDWDV� SHUOX� DGDQ\D� SHUDQFDQJDQ� PHGLD�

SURPRVL� \DQJ� VHVXDL� EDJL� $YDQWL� NDUHQD $YDQWL� EHOXP� PHODNXNDQ� SURPRVLQ\D�

VHFDUD�PDNVLPDO��6WUDWHJL�SURPRVL�KDUXV�GLUDQFDQJ�EHUGDVDUNDQ�KDVLO�DQDOLVLV ELVQLV�

$YDQWL�� 'LKDUDSNDQ� GHQJDQ� DGDQ\D� 3HUDQFDQJDQ� 6WUDWHJL� 3URPRVL� $YDQWL� PDND�

$YDQWL�DNDQ�GLNHQDO�OXDV�ROHK�WDUJHW�SDVDU�\DQJ�VHVXDL

��� 3HUPDVDODKDQ

����� ,GHQWLILNDVL�0DVDODK

%HUGDVDUNDQ� ODWDU� EHODNDQJ� GL� DWDV� SHQXOLV� PHQ\LPSXONDQ� SHUPDVDODKDQ�

VHEDJDL�EHULNXW��

D� $YDQWL�VHEDJDL�VDODK�VDWX�SURGXN�DSSDUHO�MHUVH\ EHOXP�PHPLOLNL�LGHQWLWDV�

YLVXDO�\DQJ�NXDW�
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E� .XUDQJQ\D�PHGLD� SURPRVL� GDQ LPSOHPHQWDVL� GHVDLQ SDGD�PHGLD� SURPRVL�

\DQJ� DGD� VDDW� LQL GDODP�PHQJRPXQLNDVLNDQ� LQIRUPDVL� SURGXN�GDQ�PHUHN�

NHSDGD�PDV\DUDNDW�VDVDU�

����� 5XPXVDQ�0DVDODK

%HUGDVDUNDQ�ODWDU�EHODNDQJ�GDQ�SHUPDVDODKDQ�\DQJ�WHODK�GLMHODVNDQ��DGDSXQ�

UXPXVDQ�PDVDODK�GDODP�WXJDV�DNKLU�LQL�DGDODK �

%DJDLPDQD� FDUD� PHUDQFDQJ� VWUDWHJL� SURPRVL� \DQJ� GDSDW� PHQDLNNDQ� NHVDGDUDQ�

PHUHN�$YDQWL�WHUKDGDS�PDV\DUDNDW�VDVDU�"

��� 5XDQJ�/LQJNXS 3HUDQFDQJDQ

'DODP� NDLWDQQ\D� GHQJDQ� SURJUDP� VWXGL�0DQDMHPHQ� 'HVDLQ� .RPXQLNDVL�

9LVXDO�� 6HJPHQWDVL� SURGXN� LQL� DGDODK�PDV\DUDNDW� .RWD� %DQGXQJ� VHEDJDL� WDUJHW�

SULPHU� VHGDQJNDQ� PDV\DUDNDW� GL� OXDU� .RWD� %DQGXQJ� DGDODK� WDUJHW� VHNXQGHU� GL�

NDODQJDQ�GHZDVD��UHPDMD�SULD�EHUXVLD��� ± �� WDKXQ��2EVHUYDVL�GDQ�SHUDQFDQJDQ�

6WUDWHJL� 'HVDLQ� GLODNXNDQ� GL� .RWD� %DQGXQJ�� 3HUDQFDQJDQ� 6WUDWHJL� 3URPRVL�

GLKDUDSNDQ� PDPSX� PHQLQJNDWNDQ� FLWUD EUDQG $YDQWL \DQJ EHUDVDO GDUL .RWD�

%DQGXQJ�

��� 7XMXDQ�3HUDQFDQJDQ

7XMXDQ�GDUL�WXJDV�DNKLU�LQL�DGDODK�PHODNXNDQ�SHUDQFDQJDQ�VWUDWHJL�SURPRVL�

GDQ�PHQJKDVLONDQ� VROXVL� GHVDLQ� \DQJ� GDSDW�PHQDLNNDQ� NHVDGDUDQ�PHUHN�$YDQWL�

WHUKDGDS�PDV\DUDNDW�VDVDU

��� 7HNQLN�3HQJXPSXODQ�'DWD

'DWD�\DQJ�GLSHUROHK�GDODP�WXJDV�DNKLU�SHUDQFDQJDQ�VWUDWHJL�SURPRVL $YDQWL

PHQJJXQDNDQ�WHNQLN�SHQJXPSXODQ�GDWD�VHEDJDL�EHULNXW���

�� 0HWRGH�:DZDQFDUD

0HQXUXW�6RHZDUGLNRHQ����������GDODP�EXNX�0HWRGRORJL�3HQHOLWLDQ�9LVXDO�

GDUL� 6HPLQDU� NH� 7XJDV� $NKLU�� PHQJHPXNDNDQ� EDKZD� ZDZDQFDUD� DGDODK SURVHV��

XQWXN�PHQGDSDWNDQ�GDWD�PHODOXL�LQGLYLGX�\DQJ�GLZDZDQFDUD�\DQJ�EHUWXMXDQ�XQWXN�

SHQJJDOLDQ�SHPLNLUDQ��NRQVHS�GDQ�SHQJDODPDQ�
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:DZDQFDUD� SDGD� SHUDQFDQJDQ� WXJDV� DNKLU� LQL� GLODNXNDQ� VHFDUD� ODQJVXQJ�

NHSDGD�SHPLOLN�$YDQWL�XQWXN�PHQGDSDWNDQ�GDWD�\DQJ�OHELK�DNXUDW�VHUWD�PHQJHWDKXL�

SHUPDVDODKDQ�\DQJ�DGD�

�� 0HWRGH�.XHVLRQHU

0HQXUXW� 6RHZDUGLNRHQ� ���������� GDODP� EXNX� 0HWRGRORJL� 3HQHOLWLDQ�

9LVXDO� GDUL� 6HPLQDU� NH� 7XJDV� $NKLU �PHQJHPXNDNDQ EDKZD NXHVLRQHU� DGDODK�

VHEXDK� FDUD� XQWXN PHPSHUROHK� GDWD� GDODP� ZDNWX� \DQJ� UHODWLI� VLQJNDW� NDUHQD�

EDQ\DN�RUDQJ�GDSDW�VHNDOLJXV�GLKXEXQJL��

.XHVLRQHU� GLODNXNDQ� GHQJDQ� PHPEHULNDQ� EHEHUDSD� SHUWDQ\DDQ� NHSDGD�

NKDOD\DN�VDVDUDQ��NKXVXVQ\D�PDV\DUDNDW�.RWD�%DQGXQJ VDVDUDQ�SULPHU��%HEHUDSD�

SHUWDQ\DDQ�WHODK�GLVLDSNDQ�XQWXN�PHODNXNDQ�SHQHOLWLDQ

�� 0HWRGH�2EVHUYDVL

0HQXUXW�'DQDQJ�6XQ\RWR�����������GDODP�EXNX�5LVHW�3HPDVDUDQ�3HULODNX

.RQVXPHQ� �PHQJHPXNDNDQ� EDKZD� REVHUYDVL� DGDODK� SURVHV� PHQJHQDOL� GDQ

PHQFDWDW�NHMDGLDQ�VHUWD�REMHN�\DQJ�UHOHYDQ

2EVHUYDVL GDODP�SHUDQFDQJDQ�LQL�GLODNXNDQ�VHFDUD�ODQJVXQJ�WHUKDGDS�ELVQLV�

$YDQWL XQWXN� PHQGDSDWNDQ� GDWD� LQIRUPDVL� WHUGDKXOX� VHSHUWL� ORJR�� SRVWHU�� GDWD�

SURGXN�GDQ�SURVHV�SURGXNVL�\DQJ�GLSHUROHK GHQJDQ GRNXPHQWDVL�VHUWD�SHQJDPDWDQ�

WHUKDGDS�SHVDLQJ�VHMHQLV�GDUL�$YDQWL�

�� 0HWRGH�6WXGL�3XVWDND

0HQXUXW� 6RHZDUGLNRHQ� ��������� GDODP� EXNX� 0HWRGRORJL� 3HQHOLWLDQ�

9LVXDO�GDUL�6HPLQDU�NH�7XJDV�$NKLU �PHQJHPXNDNDQ�EDKZD�VWXGL�SXVWDND�DGDODK�

NHJLDWDQ� GLODNXNDQ� JXQD PHQJXPSXONDQ� LQIRUPDVL� GHQJDQ�PHQJJDEXQJNDQ� GDUL�

WHRUL�WHRUL�\DQJ�VXGDK�DGD�XQWXN�PHPEXDW�WHRUL�WHRUL�EDUX

6WXGL�SXVWDND�GLODNXNDQ�XQWXN PHQGDSDWNDQ�LQIRUPDVL�\DQJ�WHUGDSDW�SDGD�

MXUQDO PDXSXQ�EXNX GHQJDQ�ODQGDVDQ�WHRUL�WHRUL�\DQJ�EHUNDLWDQ�GHQJDQ�SHQ\XVXQDQ�

WXJDV�DNKLU���



ϱ

��� 0HWRGH�$QDOLVLV

0HWRGH� DQDOLVLV� SDGD� SHUDQFDQJDQ� WXJDV� DNKLU� LQL� DGDODK GHQJDQ�

PHQJDQDOLVLV�VHPXD�DVSHN�LQWHUQDO�GDQ�HNVWHUQDO��GDWD�GDWD� KLQJJD�PHQGDSDWNDQ

NHVLPSXODQ�JXQD�XQWXN�SHUHQFDQDDQ�VWUDWHJL�SURPRVL $YDQWL��$QDOLVLV�LQL�GLODNXNDQ�

SDGD� LQGXVWUL� DSSDUHO� MHUVH\ VHEDJDL SDQGXDQ� GDODP� DQDOLVD PDQDMHPHQ� GDQ�

SHUHQFDQDDQ� VWUDWHJL� SURPRVL�� %HULNXW� EHEHUDSD� PHWRGH� DQDOLVLV� GDWD� \DQJ�

GLJXQDNDQ�GDODP SHPEXDWDQ�WXJDV�DNKLU�

D� 6:27�6WUHQJWK��:HDNQHVV��2SSRUWXQLW\��GDQ�7KUHDWV��$QDOLVLV�LQL�GLJXQDNDQ�

XQWXN�PHQJHYDOXDVL�NHNXDWDQ��NHOHPDKDQ��SHOXDQJ�GDQ�DQFDPDQ�SDGD�$YDQWL�

E� 3(67�3ROLWLFV��(FRQRPLFV�� 6RFLDOV�� GDQ�7HFKQRORJ\��$QDOLVLV� LQL� GLJXQDNDQ�

XQWXN�PHOLKDW�IDNWRU�IDNWRU�OLQJNXQJDQ�OXDU�\DQJ�EHUSHQJDUXK�WHUKDGDS�XVDKD�

$YDQWL��

F� 3RUWHU�� )RUFH¶V GLJXQDNDQ�XQWXN�PHQLQMDX�GDQ�PHQJDQDOLVLV�UXDQJ�OLQJNXS�

IDNWRU�HNVWHUQDO�SDGD�$YDQWL��

G� 3/&� 3URGXFW� /LIH� &\FOH� $QDO\VLV GLJXQDNDQ� XQWXN� PHOLKDW� VXDWX� WDKDSDQ�

SHUNHPEDQJDQ�\DQJ�VHGDQJ�GLDODPL�ROHK�$YDQWL��

H� 0DWULNV 3HUEDQGLQJDQ��0DWULNV�SHUEDQGLQJDQ�VDQJDW�EHUJXQD�XQWXN�PHPEXDW�

SHUEDQGLQJDQ� VHSHUDQJNDW� GDWD�� VHSHUWL� PHQJLGHQWILNDVLNDQ� SHUEHGDDQ� GDQ�

SHUVDPDDQ�GDODP�GDWD�SHQHOLWLDQ�

I� 673�6HJPHQWLQJ��7DUJHWWLQJ��3RVLWLRQLQJ��$QDOLVLV�LQL�GLJXQDNDQ�XQWXN�PHOLKDW�

WDUJHW�SDVDU�GDUL�$YDQWL VHKLQJJD�GDSDW�PHQLQMDX�GDQ�PHUDQFDQJ�VWUDWHJL�DSD�

\DQJ�KDUXV�GLODNXNDQ
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��� .HUDQJND�3HUDQFDQJDQ

3HUPDVDODKDQ�

/HPDKQ\D� LGHQWLWDV� YLVXDO GDQ� EHOXP� RSWLPDOQ\D� SURPRVL� \DQJ�
GLODNXNDQ� VDDW� LQL NDUHQD� PLQLPQ\D� PHGLD� SURPRVL VHKLQJJD�
PHQJKDUXVNDQ�$YDQWL�PHODNXNDQ�SHPEDUXDQ�FDUD�SURPRVLQ\D�

,GH

0HODNXNDQ� SHUDQFDQJDQ� VWUDWHJL� SURPRVL
\DQJ� GDSDW� PHQDLNNDQ� NHVDGDUDQ� PHUHN�
$YDQWL�NHSDGD�PDV\DUDNDW�VDVDU

7HRUL
���7HRUL�$QDOLVLV�(NVWHUQDO�

	�,QWHUQDO
���7HRUL�NKDOD\DN�VDVDUDQ

���7HRUL�'.9

'DWD

:DZDQFDUD
.XHVLRQHU
2EVHUYDVL

6WXGL�3XVWDND

$QDOLVLV�'DWD�	�7HRUL

6WUDWHJL�3URPRVL 7HUSLOLK

.RQVHS�3HUDQFDQJDQ

9LVXDOLVDVL

*DPEDU����� .HUDQJND�3HUDQFDQJDQ

�6XPEHU���'DWD�3ULEDGL�

'LKDUDSNDQ�GDSDW�PHQJHPEDQJNDQ ELVQLV�GDQ�

PHQLQJNDWNDQ�EUDQG�DZDUHQHVV PDV\DUDNDW�WHUKDGDS�

$YDQWL GL�WHQJDK�SHUVDLQJDQ�ELVQLV�DSSDUHO�MHUVH\



ϳ

��� 6LVWHPDWLND�3HQXOLVDQ

$GDSXQ�VLVWHPDWLND�SHQXOLVDQ�\DQJ�DNDQ�GLODNXNDQ�DGDODK�VHEDJDL�EHULNXW��

%$%�, 3(1'$+8/8$1�

3DGD�EDE�LQL�DNDQ�GLEDKDV�PHQJHQDL� ODWDU�EHODNDQJ�SHUPDVDODKDQ�VHUWD�UXPXVDQ�

SHUPDVDODKDQ�$YDQWL� VHEDJDL� LQWL� SHQ\XVXQDQ� WXJDV� DNKLU� LQL��.HPXGLDQ� GLLNXWL�

GHQJDQ� WXMXDQ� SHUDQFDQJDQ�� PHWRGH� SHQJXPSXODQ� GDWD� DQDOLVLV�� NHUDQJND�

SHUDQFDQJDQ�VHUWD�VLVWHPDWLND�SHQXOLVDQ��

%$%�,,�/$1'$6$1�7(25,�

0HQMHODVNDQ� EHUEDJDL� ODQGDVDQ� WHRUL $QDOLVLV� (NVWHUQDO� GDQ� $QDOLVLV� (NVWHUQDO�

\DQJ�GLJXQDNDQ�VHEDJDL�GDVDU�SHUDQFDQJDQ�VWUDWHJL�SURPRVL��

%$%�,,,�'$7$�'$1�$1$/,6,6�0$6$/$+

0HQMHODVNDQ�GDWD�GDWD \DQJ�GLSHUROHK�PHODOXL�ZDZDQFDUD�REVHUYDVL�GDQ�NXHVLRQHU��

'DWD�\DQJ�GLSHUROHK�NHPXGLDQ�GLDQDOLVLV�GHQJDQ� WHRUL�\DQJ�VHEHOXPQ\D� WHODK�GL�

GDSDWNDQ�SDGD�%DE�,,���

%$%�,9�.216(3�'$1�+$6,/�3(5$1&$1*$1�

3DGD� %DE� LQL� GLMHODVNDQ� NRQVHS� SHUDQFDQJDQ� PHQFDNXS� NRQVHS� SHVDQ�� NRQVHS�

YLVXDO��NRQVHS�NUHDWLI��GDQ�NRQVHS�PHGLD��

%$%�9�3(18783�

%HULVL� NHVLPSXODQ� GDQ� VDUDQ� \DQJ� EHUKXEXQJDQ� GHQJDQ� SHODNVDQDDQ� WXJDV�

SHQHOLWLDQ


