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,���/DWDU�%HODNDQJ

37�;<=�DGDODK SHUXVDKDDQ�LQGXVWUL�IDUPDVL�\DQJ�PHPLOLNL�SHUDQ�VHEDJDL�SHQ\HGLD

REDW � REDWDQ� VXSSOHPHQW� DODW�NHVHKDWDQ�VHUWD NHEXWXKDQ KDULDQ \DQJ�GLJXQDNDQ�

ROHK�VHEDJLDQ�EHVDU�PDV\DUDNDW ,QGRQHVLD��37�;<=�PHPLOLNL�JXGDQJ�SXVDW�VHEDJDL�

VDUDQD� GDODP�PHQ\LPSDQ SURGXN 37�;<=� UHJLRQDO�.RWD�%DQGXQJ� -DZD�%DUDW��

*XGDQJ� IDUPDVL�37�;<= LQL�PHQ\LPSDQ NHEXWXKDQ GDUL�SURGXN�VHKLQJJD�GDSDW

GLGLVWULEXVLNDQ�NH DSRWHN�37�;<=�\DQJ�EHUDGD�GL�ZLOD\DK�.RWD�%DQGXQJ�

6DDW�LQL��NRQGLVL�SDGD�JXGDQJ�IDUPDVL�37�;<= GLNHWDKXL PHQJDODPL�NHNXUDQJDQ�

GDODP� PHODNXNDQ� SHPHQXKDQ� SHUPLQWDDQ SURGXN XQWXN� DSRWHN� 37� ;<=�� +DO�

WHUVHEXW�WHUEXNWL GDUL�DGDQ\D�NHVHQMDQJDQ�DQWDUD�MXPODK�SURGXN�\DQJ�GLEHOL GHQJDQ�

SURGXN�GURSSLQJ SDGD�JXGDQJ�IDUPDVL�37�;<= \DQJ�WHUGDSDW SDGD *DPEDU�,����

*DPEDU�,�� 3HUEDQGLQJDQ�-XPODK�3URGXN�%HOL�'HQJDQ�3URGXN�'URSSLQJ

%HUGDVDUNDQ�*DPEDU ,��� GLNHWDKXL�EDKZD�SHUPLQWDDQ SURGXN \DQJ�KDUXV GLSHQXKL�

ROHK� JXGDQJ� IDUPDVL� 37� ;<= VHWLDS� EXODQQ\D� PHQFDSDL� UDWD� ± UDWD� VHEHVDU�

��������� XQLW SURGXN��+DO�WHUVHEXW�WLGDN�VHEDQGLQJ�GHQJDQ�MXPODK�SURGXN�\DQJ�

GLNLULP�ROHK�JXGDQJ�IDUPDVL�37�;<= SDGD�VDDW�LQL�VHEHVDU���������� XQLW�VHKLQJJD�
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GDSDW� GLQ\DWDNDQ� EDKZD� JXGDQJ� IDUPDVL� 37� ;<= PHPLOLNL� NHNXUDQJDQ� GDODP�

PHODNXNDQ�SHPHQXKDQ�SHUPLQWDDQ GHQJDQ�QLODL� UDWD�± UDWD�VHEHVDU������ ��DWDX�

VHNLWDU�������� XQLW�SURGXN VHWLDS�EXODQQ\D��

8QWXN�PHQJHWDKXL�IDNWRU�SHQ\HEDE NXUDQJQ\D�SHPHQXKDQ�SHUPLQWDDQ�GDSDW�GLOLKDW�

SDGD�*DPEDU�,���

/DFN�2I�2UGHU�)XOOILOPHQW

)LOO
2UGHU���'HOLYHU\3URFHVV�2UGHU

2UGHU�(QWU\ 5HFHLSW���5HWXUQV

3LFN�	�3DFN�3URFHVV
7UDQVSRUWDWLRQ�
$YDLODELOLW\

5HFHLYH���(QWHU���(GLW 'HOLYHU�2UGHU

*DPEDU�,�� )DNWRU�3HQ\HEDE�.XUDQJQ\D�3HPHQXKDQ�3HUPLQWDDQ

�6XPEHU���$PHU�HW�DO��������

%HUGDVDUNDQ�*DPEDU� ,����GLNHWDKXL�SHQ\HEDE�GDUL�NHNXUDQJDQ�GDODP�PHODNXNDQ�

SHPHQXKDQ� SHUPLQWDDQ SURGXN GLEDJL� PHQMDGL� � IDNWRU�� 3HUWDPD� DGDODK

NHWHUVHGLDDQ� WUDQVSRUWDVL�� 7UDQVSRUWDVL� PHUXSDNDQ� VDUDQD� GDODP� PHODNXNDQ�

SHQJLULPDQ� EDUDQJ�� 7DQSD� DGDQ\D� WUDQVSRUWDVL�� SHQJLULPDQ� EDUDQJ� WLGDN� GDSDW

GLODNXNDQ�VHKLQJJD�SHUPLQWDDQ�SURGXN�WLGDN�GDSDW�GLSHQXKL�

.HGXD�DGDODK�SHPDVXNDQ�GDWD�SHVDQDQ��+DO LQL�PHUXSDNDQ�SHQFDFDWDQ�GDWD�SURGXN�

\DQJ� GLNLULP VHKLQJJD� NHWLND� PHODNXNDQ� NHVDODKDQ� GDODP� SHPDVXNDQ� GDWD�

SHQJLULPDQ�� PDND� MXPODK� SHPHQXKDQ� SURGXN� EHUNXUDQJ�� .HWLJD� DGDODK� MXPODK�

SHVDQDQ�\DQJ�WHUNLULP� +DO�LQL�WHUNDLW�GHQJDQ�NHWHUVHGLDDQ SURGXN�SDGD�JXGDQJ��

.HWLND� WHUMDGLQ\D� NHNXUDQJDQ� SHUVHGLDDQ� SDGD� JXGDQJ�� PDND� SHPHQXKDQ�

SHUPLQWDDQ� SURGXN� SDVWLQ\D� WLGDN� WHUSHQXKL GLNDUHQDNDQ MXPODK� SURGXN� \DQJ�

WHUVHGLD NXUDQJ�GDUL MXPODK�SURGXN�\DQJ�GLPLQWD��.HHPSDW DGDODK�SLFN�DQG�SDFN�
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SURFHVV��'DODP�PHODNXNDQ�SURVHV�SHQJDPELODQ�GDQ�SHQJHSDNDQ��ZDNWX�SHQJHUMDDQ�

WLGDN�EROHK�PHOHZDWL�ZDNWX�VWDQGDU�\DQJ�GLWHQWXNDQ�SHUXVDKDDQ�

-LND�PHOHZDWL�ZDNWX�\DQJ�GLWHQWXNDQ��DNLEDWQ\D SHUXVDKDDQ PHQJDODPL�EDFN�RUGHU

VHKLQJJD�SHUPLQWDDQ�SURGXN�SDGD�VDDW LWX�WLGDN�WHUSHQXKL� 0HQXUXW �$PHU�HW�DO���

����� YDULDEHO� XWDPD� \DQJ� KDUXV� GLNHQGDOLNDQ� GDODP� PHODNXNDQ� SHPHQXKDQ�

SHUPLQWDDQ�DGDODK�SDGD�ZDNWX�XQWXN�PHODNXNDQ�SHQJLULPDQ��NXDOLWDV�GDUL�SURGXN�

\DQJ�PDQD�WLGDN�PHQJDODPL�NHUXVDNDQ�GDQ�NXDQWLWDV�GDUL�SURGXN�\DQJ�PHPHQXKL�

MXPODK SHUPLQWDDQ�

0HODOXL DQDOLVLV \DQJ�WHODK�GLMHODVNDQ��IDNWRU�\DQJ�PHQ\HEDENDQ NHNXUDQJDQ GDODP

SHPHQXKDQ�SHUPLQWDDQ�SDGD�JXGDQJ�IDUPDVL�37�;<= DGDODK SDGD ZDNWX�SURVHV�

RUGHU�SLFNLQJ� +DO�WHUVHEXW�WHUEXNWL GDUL JUDILN�SHUEDQGLQJDQ�ZDNWX�VLNOXV�GHQJDQ

ZDNWX�VWDQGDU�JXGDQJ�IDUPDVL�37�;<= \DQJ�GLWXQMXNDQ�SDGD�*DPEDU�,���

*DPEDU�,�� 3HUEDQGLQJDQ�:DNWX�6LNOXV�'HQJDQ�:DNWX�6WDQGDU *XGDQJ�)DUPDVL�
37�;<=

%HUGDVDUNDQ�*DPEDU������GLNHWDKXL�EDKZD�DNWLYLWDV�RUGHU�SLFNLQJ PHPLOLNL�ZDNWX�

VLNOXV� \DQJ PHOHELKL� ZDNWX� VWDQGDU� SDGD� SHUXVDKDDQ� GHQJDQ� VHOLVLK� VHEHVDU ��

PHQLW� .RQGLVL�LQL PHQ\HEDENDQ�WHUMDGLQ\D�NHWHUODPEDWDQ�DNWLYLWDV�RUGHU�SLFNLQJ�

SDGD� JXGDQJ� IDUPDVL� 37� ;<= VHKLQJJD� JXGDQJ� IDUPDVL� 37� ;<= PHQJDODPL�

5HFHLYLQJ 6WRULQJ
2UGHU
3LFNLQJ

3DFNDJLQJ 6KLSSLQJ
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SHQXQGDDQ VHEDJLDQ� GDUL� DNWLYLWDV SHQJLULPDQ� \DQJ PDQD EHUSHQJDUXK� WHUKDGDS

SHPHQXKDQ�SHUPLQWDDQ SDGD JXGDQJ�IDUPDVL�37�;<=�

3DGD� DNWLYLWDV� RUGHU� SLFNLQJ VHQGLUL� WHUGDSDW� EHEHUDSD� SURVHV NHJLDWDQ� \DQJ�

GLODNXNDQ� ROHK� JXGDQJ� 37� <;=� XQWXN� PHQGXNXQJ� WXMXDQ� GDUL� DNWLYLWDV� RUGHU�

SLFNLQJ�� *DPEDU ,�� PHUXSDNDQ� JUDILN� SHUVHQWDVH� SHQ\HUDSDQ� ZDNWX SURVHV

NHJLDWDQ�SDGD�DNWLYLWDV RUGHU�SLFNLQJ�

*DPEDU�,�� 3HUVHQWDVH�3HQ\HUDSDQ�:DNWX�3URVHV�.HJLDWDQ�3DGD�$NWLYLWDV�2UGHU�
3LFNLQJ

0HQXUXW� �GH� .RVWHU�� /H�'XF�� 	� 5RRGEHUJHQ�� ������� SDUDPHWHU� \DQJ� SDOLQJ�

GRPLQDQ SDGD� DNWLYLWDV� RUGHU� SLFNLQJ DGDODK� SDGD�ZDNWX� SHUMDODQDQ� \DQJ�PDQD�

PHPEHULNDQ� VHEDJLDQ� EHVDU� NRQVWULEXVL GDUL� NHVHOXUXKDQ� ZDNWX� SHQJDPELODQ��

%HUGDVDUNDQ *DPEDU������GLNHWDKXL�SURVHV PHQFDUL�SURGXN PHPLOLNL SHQ\HUDSDQ�

ZDNWX \DQJ SDOLQJ�EHVDU�WHUKDGDS�NHJLDWDQ�RUGHU�SLFNLQJ SDGD�JXGDQJ�IDUPDVL�37�

;<= VHEDQ\DN�����

+DO�LQL�GLNDUHQDNDQ�ORNDVL�SHQ\LPSDQDQ SURGXN�SDGD�JXGDQJ�IDUPDVL�37�;<= \DQJ�

EHOXP� WHUWDWD� GHQJDQ� EDLN� VHKLQJJD� VWDI JXGDQJ� NHVXOLWDQ� XQWXN�PHQFDUL ORNDVL�

SHQ\LPSDQDQ�GDUL�SURGXN GDQ PHQJDNLEDWNDQ�ZDNWX�SHUMDODQDQ�RSHUDWRU�PHQMDGL�
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OHELK�ODPD� +DVLO SHQHOLWLDQ�ROHK �.XVQDZDQ��'DPD\DQWL��	�6DQWRVD������� DGDODK�

GHQJDQ�PHQJNODVLILNDVLNDQ SURGXN�PHQJJXQDNDQ�$%&�$QDO\VLV GDSDW�PHQJXUDQJL�

ZDNWX�SURVHV�QRQ�YDOXH�DGGHG \DQJ PHQJKDVLONDQ�ZDNWX�SHQJHUMDDQ�SDGD DNWLYLWDV�

JXGDQJ�IDUPDVL�37�;<=�PHQMDGL�OHELK FHSDW�

%HUGDVDUNDQ� SHUPDVDODKDQ� \DQJ� WHODK� GLMHODVNDQ� PDND� SHUXVDKDDQ� GDSDW�

PHODNXNDQ SHUEDLNDQ WHUKDGDS DORNDVL�SHQ\LPSDQDQ PHQJJXQDNDQ�PHWRGH�FODVV�

EDVHG� VWRUDJH� XQWXN� PHQJXUDQJL� ZDNWX� SHQFDULDQ� SDGD� DNWLYLWDV� RUGHU� SLFNLQJ�

JXGDQJ�IDUPDVL�37�;<=��

,���5XPXVDQ�0DVDODK

%HUGDVDUNDQ�ODWDU�EHODNDQJ�\DQJ�WHODK�GLSDSDUNDQ��PDND�PDVDODK�\DQJ�GLUXPXVNDQ�

SDGD�SHQHOLWLDQ� LQL�DGDODK EDJDLPDQD�XVXODQ�DORNDVL�SHQ\LPSDQDQ�PHQJJXQDNDQ�

PHWRGH�FODVV�EDVHG�VWRUDJH XQWXN�PHQJXUDQJL�ZDNWX�SHQFDULDQ�SDGD�DNWLYLWDV�RUGHU�

SLFNLQJ�JXGDQJ IDUPDVL�37�;<=�

,���7XMXDQ�3HQHOLWLDQ

%HUGDVDUNDQ�UXPXVDQ�PDVDODK�\DQJ�WHODK�GLWHQWXNDQ��PDND�WXMXDQ�GDUL�SHQHOLWLDQ�

LQL� DGDODK PHPEHULNDQ� XVXODQ� DORNDVL� SHQ\LPSDQDQ�PHQJJXQDNDQ�PHWRGH� FODVV�

EDVHG� VWRUDJH XQWXN� PHQJXUDQJL� ZDNWX� SHQFDULDQ� SDGD� DNWLYLWDV� RUGHU� SLFNLQJ�

JXGDQJ�IDUPDVL�37�;<=�

,���0DQIDDW�3HQHOLWLDQ

%HUGDVDUNDQ�WXMXDQ�GDUL�SHQHOLWLDQ��PDND�PDQIDDW�\DQJ�GLSHUROHK�SDGD�SHQHOLWLDQ�

LQL�DGDODK �

�� 'DSDW� PHODNXNDQ� NODVLILNDVL� SURGXN� EHUGDVDUNDQ WLQJNDW� NHFHSDWDQ�

SHUVHGLDDQ�SDGD JXGDQJ�IDUPDVL�37�;<=�

�� 'DSDW PHQJXUDQJL� ZDNWX� SHQFDULDQ SDGD� DNWLYLWDV� RUGHU� SLFNLQJ \DQJ�

GLODNXNDQ�ROHK�JXGDQJ�IDUPDVL�37�;<= PHQJJXQDNDQ�PHWRGH�FODVV�EDVHG�

VWRUDJH�
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,�� %DWDVDQ�3HQHOLWLDQ

$JDU� SHQHOLWLDQ� GDSDW� GLODNXNDQ VHFDUD OHELK� WHUIRNXV� PDND� WHUGDSDW� EHEHUDSD�

EDWDVDQ�GDODP�PHODNXNDQ�SHQHOLWLDQ��%HULNXW�PHUXSDNDQ�EDWDVDQ�GDUL�SHQHOLWLDQ �

�� 'DWD�MHQLV�SURGXN�DGDODK�VHPXD�6.8�\DQJ�EHUDGD�GL�JXGDQJ�IDUPDVL�37�

;<=�SDGD�EXODQ�$JXVWXV������

�� 'DWD�SHUVHGLDDQ�SURGXN�DGDODK�MXPODK�SHUVHGLDDQ�GDUL�VHWLDS 6.8�SDGD�

EXODQ�-DQXDUL�KLQJJD EXODQ $JXVWXV�����

�� 'LPHQVL�SURGXN�GLNHORPSRNDQ�NH�GDODP����MHQLV�NHPDVDQ�

�� 7DWD�OHWDN�\DQJ�GLJXQDNDQ�SDGD�JXGDQJ�IDUPDVL�37�;<=�GLDVXPVLNDQ�

WHWDS�VHVXDL�SDGD EXODQ�$JXVWXV�����

�� .HFHSDWDQ�RSHUDWRU�GLWHWDSNDQ NRQVWDQ�VHEHVDU�������PHWHU�GHWLN�

�� 3HQHOLWLDQ GLODNXNDQ WLGDN�VDPSDL�SDGD SHPHQXKDQ�SHUPLQWDDQ SURGXN�

JXGDQJ�IDUPDVL�37�;<=�

,���6LVWHPDWLND�3HQXOLVDQ

6LVWHPDWLND�SHQXOLVDQ�\DQJ�GLJXQDNDQ�XQWXN�PHQMHODVNDQ SURVHV�SHQHOLWLDQ�\DLWX��

%$%�,�3(1'$+8/8$1

3DGD� EDE� SHQGDKXOXDQ�� ODWDU� EHODNDQJ� GDUL� SHUPDVDODKDQ \DQJ� GLKDGDSL� ROHK�

SHUXVDKDDQ�GLMHODVNDQ�VHFDUD�GHWDLO��'LPXODL�GDUL�GDWD�SHUEDQGLQJDQ�MXPODK�SURGXN�

\DQJ� GLEHOL� GHQJDQ� SURGXN� GURSSLQJ�� GLLNXWL� GHQJDQ� SHQJJDPEDUDQ� IDNWRU�

SHQ\HEDE� WHUMDGLQ\D� NHNXUDQJDQ� SHPHQXKDQ� SHUPLQWDDQ�� ODOX� PHQXQMXNDQ�

SHUEDQGLQJDQ� ZDNWX� VLNOXV� GHQJDQ� ZDNWX� VWDQGDU� JXGDQJ� IDUPDVL� 37� ;<=��

7HUDNKLU�DGDODK JUDILN SHUVHQWDVH�SHQ\HUDSDQ�ZDNWX SURVHV�NHJLDWDQ�SDGD�DNWLYLWDV

RUGHU�SLFNLQJ�

%$%�,,�/$1'$6$1�7(25,

%DE� ODQGDVDQ� WHRUL� LQL�PHQMHODVNDQ�PHQJHQDL� WRROV�GDQ PHWRGH� \DQJ�GLJXQDNDQ�

SDGD� SHQHOLWLDQ�� 7RROV� GDQ PHWRGH� \DQJ� GLSDNDL DGDODK� SHQJXNXUDQ� ZDNWX��

NHELMDNDQ�SHQ\LPSDQDQ��NODVLILNDVL�)61�$QDO\VLV��ZDUHKRXVH�VORWWLQJ��NRGHILNDVL��

WUDYHO GLVWDQFH��QXPEHU�RI�UHSOLFDWLRQ�GDQ�FRPSDULQJ�V\VWHPV�
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%$%�,,,�0(72'2/2*,�3(1(/,7,$1

%DE�PHWHGRORJL� SHQHOLWLDQ� EHULVL� SHQMHODVDQ�PHQJHQDL� ODQJNDK � ODQJNDK� GDODP�

PHODNXNDQ�SHQHOLWLDQ��'LPXODL�GDUL�SHPEXDWDQ PRGHO�NRQVHSWXDO� \DQJ�EHULVLNDQ

SHQMHODVDQ�PHQJHQDL KXEXQJDQ� DQWDU YDULDEHO�SDGD� SHQHOLWLDQ�� 6HUWD� VLVWHPDWLND�

SHQ\HOHVDLDQ� PDVDODK \DQJ� EHULVLNDQ WDKDSDQ� GDODP� PHQ\HOHVDLNDQ� PDVDODK�

GLPXODL�GDUL�LGHQWLILNDVL�PDVDODK��SHQJXPSXODQ�GDWD��SHQJRODKDQ�GDWD�GDQ DQDOLVLV�

KDVLO�SHQJRODKDQ�GDWD�

%$%�,9�3(1*8038/$1�'$1�3(1*2/$+$1�'$7$

3DGD�EDE�SHQJXPSXODQ�GDQ�SHQJRODKDQ�GDWD�LQL�PHQXQMXNDQ GDWD�± GDWD�\DQJ�WHODK�

GLNXPSXONDQ� SDGD� SHQHOLWLDQ� \DLWX� WHUGLUL� GDUL� SURVHV� ELVQLV� JXGDQJ� IDUPDVL� 37�

;<=��WDWD�OHWDN JXGDQJ�GDQ�UDWD�± UDWD�ZDNWX�KDVLO�REVHUYDVL GDUL�SURVHV�NHJLDWDQ�

JXGDQJ�IDUPDVL�37�;<=�

%$%�9�$1$/,6,6

3DGD�EDE�LQL�EHULVL�DQDOLVLV WHUKDGDS�KDVLO�GDUL�SHQJRODKDQ�GDWD \DQJ�WHODK�GLODNXNDQ�

\DLWX� GHQJDQ PHPEDQGLQJNDQ� DQWDUD�ZDNWX� SDGD� NRQGLVL� VDDW� LQL GHQJDQ�ZDNWX�

NRQGLVL�XVXODQ�SDGD�JXGDQJ�IDUPDVL�37�;<=�VHKLQJJD GDSDW�PHQJHWDKXL�SHUXEDKDQ

\DQJ�WHUMDGL SDGD�NRQGLVL�XVXODQ�

%$%�9,�.(6,038/$1�'$1�6$5$1

%DE� NHVLPSXODQ� GDQ� VDUDQ� PHQMHODVNDQ� PHQJHQDL� SHUQ\DWDDQ \DQJ� GDSDW�

GLVLPSXONDQ EHUGDVDUNDQ�KDVLO GDUL�SHQJRODKDQ�GDQ�DQDOLVLV�GDWD�VHUWD�PHPEHULNDQ�

VDUDQ�XQWXN�SHUXVDKDDQ�VHUXSD�PDXSXQ�SHQHOLWLDQ�\DQJ�GLODNXNDQ�VHODQMXWQ\D�


