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3(56(0%$+$1

6NULSVL LQL GHQJDQ UHQGDK KDWL GDQ SHQXK SHQJKDUJDDQ VD\D SHUVHPEDKNDQ NHSDGD�

2UDQJ 7XD 6D\D� 7HULPD NDVLK DWDV FLQWD� GXNXQJDQ� GDQ SHQJRUEDQDQ \DQJ WDN
WHUKLQJJD� 7DQSD ELPELQJDQ� GRURQJDQ� GDQ GRD�GRD PHUHND� VNULSVL LQL WLGDN DNDQ
PHQMDGL NHQ\DWDDQ�

3HPELPELQJ 6NULSVL 6D\D� 7HULPD NDVLK DWDV ELPELQJDQ� DUDKDQ� GDQ SHQJHWDKXDQ
\DQJ EHUKDUJD VHODPD SURVHV SHQXOLVDQ VNULSVL LQL� 6D\D PHQJKDUJDL NHVDEDUDQ�
GHGLNDVL� GDQ XSD\D \DQJ GLEHULNDQ XQWXN PHPEDQWX VD\D PHQFDSDL KDVLO \DQJ
WHUEDLN�

'RVHQ�GRVHQ 6D\D GL 7DGULV 0DWHPDWLND 8,1 0DWDUDP� 6D\D LQJLQ PHQJXFDSNDQ
WHULPD NDVLK NHSDGD VHPXD GRVHQ \DQJ WHODK PHPEHULNDQ LOPX GDQ SHQJDODPDQ
EHUKDUJD VHODPD PDVD VWXGL VD\D� 3HQJDMDUDQ GDQ SHPLNLUDQ PHUHND WHODK
PHPEHQWXN IRQGDVL SHQJHWDKXDQ \DQJ VD\D JXQDNDQ GDODP SHQHOLWLDQ LQL�

7HPDQ�WHPDQ 6D\D� 7HULPD NDVLK NHSDGD WHPDQ�WHPDQ VHSHUMXDQJDQ \DQJ VHODOX
PHPEHULNDQ VHPDQJDW� GXNXQJDQ� GDQ LQVSLUDVL� 3HUMDODQDQ LQL WLGDN DNDQ VHLQGDK
LQL WDQSD NHKDGLUDQ NDOLDQ�

5HVSRQGHQ 3HQHOLWLDQ� 6D\D MXJD LQJLQ PHQJXFDSNDQ WHULPD NDVLK NHSDGD VHPXD
UHVSRQGHQ \DQJ WHODK EHUVHGLD EHUSDUWLVLSDVL GDODP SHQHOLWLDQ LQL� .RQWULEXVL
PHUHND VDQJDW EHUDUWL GDODP SHQJXPSXODQ GDWD GDQ DQDOLVLV�

6LQJNDWQ\D� 6HPXD \DQJ WHODK PHPEDQWX GDODP NHVXNVHVDQ SHQ\HOHVDLDQ VNULSVL
LQL� PHVNLSXQ WLGDN GLVHEXWNDQ VHFDUD NKXVXV� WHWDSL SHUDQ GDQ EDQWXDQ NDOLDQ
VDQJDW EHUDUWL EDJL VD\D�

$NKLUQ\D� VD\D LQJLQ PHQJXFDSNDQ UDVD V\XNXU NHSDGD $OODK 6:7 DWDV UDKPDW�
SHWXQMXN� GDQ NHNXDWDQ�1\D \DQJ VHODOX PHOLPSDK VHSDQMDQJ SHUMDODQDQ LQL�

3HQHOLWL

.KDLUXQQLVD
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$OKDPGXOLOODK� SXML V\XNXU NHKDGLUDW $OODK 6:7� <DQJ 0DKD (VD DWDV VHJDOD

EHUNDW UDKPDW GDQ NDUXQLD�1\D VHKLQJJD SHQHOLWL GDSDW PHQ\HOHVDLNDQ VNULSVL GHQJDQ

MXGXO ³3HQJDUXK .HPDPSXDQ 3HPHFDKDQ 0DVDODK GDQ .RPXQLNDVL

0DWHPDWLND 7HUKDGDS +DVLO %HODMDU 0DWHPDWLND 6LVZD GL 07V 1: .DUDQJ
%DWD 0DWDUDP´� 6KDODZDW VHUWD VDODP VHQDQWLDVD WHUFXUDKNDQ NHSDGD 1DEL

0XKDPPDG 6$:� .HSDGD NHOXDUJD� VDKDEDW� GDQ VHPXD SHQJLNXW EHOLDX KLQJJD KDUL

NLDPDW�

'DODP PHQ\HOHVDLNDQ SHQXOLVDQ VNULSVL LQL� SHQXOLV PHQ\DGDUL EDKZD SURVHV

SHQ\XVXQDQ VNULSVL LQL WLGDN DNDQ EHUMDODQ GHQJDQ EDLN WDQSD EDQWXLQ GDQ NHWHOLEDWDQ

EHUEDJDL SLKDN� 2OHK NDUHQD LWX� SHQXOLV PHQJXFDSNDQ WHULPDNDVLK NHSDGD SLKDN�

SLKDN \DQJ WHODK PHPEDQWX GDODP PHPEHLNDQ ELPELQJDQ� PRWLYDVL� VHPDQJDW� NULWLN�

GDQ VDUDQ \DQJ VDQJDW EHUKDUJD� XQWXN WHUVHOHVDLNDQQ\D SHQXOLVDQ VNULSVL LQL� 3HQXOLV

PHQJXFDSNDQ WHULPDNDVLK \DQJ VHEHVDU�EHVDUQ\D NHSDGD�

�� ,EX 'U� .ULVWD\XOLWD� 0�6L VHEDJDL SHPELPELQJ , GDQ EDSDN 'U� 6\DZDKLG� 0�3G

VHEDJDL SHPELPELQJ ,, \DQJ PHPEHULNDQ ELPELQJDQ� PRWLYDVL� GDQ NRUHNVL

PHQGHWDLO� WHUXV PHQHUXV� GDQ WDQSD ERVDQ GL WHQJDK NHVLEXNNDQQ\D� VHKLQJJD

PHQMDGLNDQ VNULSVL LQL OHELK PDWDQJ GDQ FHSDW VHOHVDL�

�� 'U� $O .XVDHUL� 0�3G VHODNX NHWXD 3URGL 7DGULV 0DWHPDWLND� DWDV NHELMDNVDQDDQ

GDQ VHJDOD XSD\D GDODP PHQJXUXV GDQ PHPDMXNDQ MXUXVDQ PDWHPDWLND�

�� 'U� -XPDULP� 0�+�, VHODNX 'HND )DNXOWDV 7DUEL\DK GDQ .HJXUXDQ 8,1 0DWDUDP�

DWDV VHJDOD XSD\D XQWXN PHPDMXNDQ IDNXOWDV VHFDUD NKXVXV GDQ XQLYHUVLWDV VHFDUD

XPXP�

�� 3URI� 'U� +� 0DVQXQ 7DKLU� 0�$J VHODNX 5HNWRU 8,1 0DWDUDP 0DWDUDP \DQJ

WHODK PHPEHUL WHPSDW EDJL SHQHOLWL XQWXN PHQXQWXW LOPX GDQ PHPEHULNDQ

ELPELQJDQ GDQ SHULQJDWDQ XQWXN WLGDN EHUODPD�ODPD GL NDPSXV WDQSD SHUQDK

VHOHVDL�

�� %DSDN GDQ ,EX GRVHQ 3URGL 7DGULV 0DWHPDWLND \DQJ WHODK VDEDU GDQ LNKODV GDODP

PHPEHULNDQ LOPX EDJL SHQXOLV VHODPD PHQHPSXK SHQGLGLNDQ GL 8,1 0DWDUDP�
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�� 2UDQJ WXDNX WHUFLQWD GDQ DGLN�DGLN \DQJ WHODK PHPEHULNDQ GRD GDQ WDQSD OHODK

WHUXV PHPEHULNDQ GXNXQJDQ PRUDO GDQ PDWHULDO� DWDV SHQJRUEDQDQQ\D GDODP

PHQGDPSLQJL SHUMDODQDQ PHQXQWXW LOPX SHQHOLWL� DWDV QDVLKDWQ\D VHUWD PRWLYDVL

\DQJ GLEHULNDQ DJDU FHSDW PHQ\HOHVDLNDQ VWXGL SHQHOLWL�

�� 7HPDQ�WHPDQ GDQ VHSXSX�VHSXSXNX \DQJ VHQDQWLDVD EHUVHGLD PHQHPDQL SHQHOLWL

VHODPD SURVHV SHQHOLWLDQ� XQWXN EDQWXDQQ\D GDODP PHPEHULNDQ LGH GDQ PRWLYDVL

VHODQD SHQ\XVXQDQ VNULSVL�

6HPRJD VHJDOD DPDO NHEDLNDQ GDUL EHUEDJDL SLKDN WHUVHEXW PHQGDSDWNDQ

NHEHUNDKDQ GDQ GDSDW PHQMDGL ODGDQJ SDKDOD \DQJ EHUOLSDW JDQGD GDUL $OODK GDQ

VHPRJD NDU\D LOPLDK LQL EHUPDQIDDW EDJL VLDSD VDMD� $DPLLQ <D 5DEEDO $ODPLQ�

0DWDUDP� -XQL ����

3HQXOLV

.KDLUXQQLVD
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0DWHPDWLND VHEDJDL VDODK VDWX PDWD SHODMDUDQ \DQJ GLDMDUNDQ SDGD VHWLDS

MHQMDQJ SHQGLGLNDQ IRUPDO GDQ PHPHJDQJ SHUDQDQ SHQWLQJ� NDUHQD PDWHPDWLND

PHUXSDNDQ VDUDQD EHUSLNLU LOPLDK \DQJ VDQJDW PHQGXNXQJ XQWXN PHQJNDML ,37(.

\DQJ VHPDNLQ PDMX� 7XMXDQ SHPEHODMDUDQ PDWHPDWLND GLVHNRODK DGDODK DJDU VLVZD

PHPLOLNL NHPDPSXDQ SHPHFDKDQ PDVDODK GDQ NRPXQLNDVL PDWHPDWLV� 7XMXDQ GDUL

SHQHOLWLDQ LQL \DLWX XQWXN PHOLKDW SHQJDUXK NHPDPSXDQ SHPHFDKDQ PDVDODK GDQ

NRPXQLNDVL PDWHPDWLND WHUKDGDS KDVLO EHODMDU PDWHPDWLND VLVZD� 0HWRGH SHQHOLWLDQ

PHQJJXQDNDQ SHQGHNDWDQ NXDQWLWDWLI GDQ DQDOLVLV UHJUHVL EHUJDQGD� LQVWUXPHQ

SHQHOLWLDQ \DLWX GHQJDQ PHQJJXQDNDQ WHVW GDQ GRNXPHQWDVL� +DVLO SHQHOLWLDQ

PHQXQMXNDQ EDKZD VHFDUD SDVUVLDO GDQ VLPXOWDQ NHPDPSXDQ SHPHFDKDQ PDVDODK GDQ

NRPXQLNDVL PDWHPDWLND PHPLOLNL SHQJDUXK WHUKDGDS KDVLO EHODMDU \DLWX GL WXQMXNDQ

GHQJDQ QLODL VLJQLILNDQVL NXUDQJ GDUL ����� GDQ VHFDUD VLPXOWDQ PHPLOLNL SHQJDUXK

VHEHVDU ����� DWDX ������

.DWD .XQFL� 5HJUHVL� +DVLO %HODMDU� 3HPHFDKDQ 0DVDODK� .RPXQLNDVL 0DWHPDWLND�



ϭ

%$% ,

3(1'$+8/8$1

$� /DWDU %HODNDQJ 0DVDODK
0DWHPDWLND VHEDJDL VDODK VDWX PDWD SHODMDUDQ \DQJ GLDMDUNDQ SDGD VHWLDS

MHQMDQJ SHQGLGLNDQ IRUPDO GDQ PHPHJDQJ SHUDQDQ SHQWLQJ� NDUHQD PDWHPDWLND

PHUXSDNDQ VDUDQD EHUSLNLU LOPLDK \DQJ VDQJDW PHQGXNXQJ XQWXN PHQJNDML

,37(. \DQJ VHPDNLQ PDMX� 5HDOLVDVL SHQWLQJQ\D PDWHPDWLND GLDMDUNDQ SDGD

SHVHUWD GLGLN WHUFHUPLQ SDGD GLWHPSDWNDQQ\D PDWHPDWLND VHEDJDL VDODK VDWX LOPX

GDVDU XQWXN VHPXD MHQLV GDQ MHQMDQJ SHQGLGLNDQ� 0HQJLQJDW SHQWLQJQ\D SHUDQDQ

PDWHPDWLND PDND SUHVWDVL EHODMDU PDWHPDWLND VHWLDS VHNRODK SHUOX PHQGDSDWNDQ

SHUKDWLDQ \DQJ VHULXV� 3DUD VLVZD GLWXQWXW XQWXN PHQJXDVDL SHODMDUDQ PDWHPDWLND�

NDUHQD GLVDPSLQJ VHEDJDL LOPX GDVDU MXJD VHEDJDL VDUDQD EHUSLNLU LOPLDK \DQJ

VDQJDW EHUSHQJDUXK XQWXN PHQXQMDQJ NHEHUKDVLODQ EHODMDU GDODP PHQHPSXK

SHQGLGLNDQ \DQJ OHELK WLQJJL� 2OHK NDUHQD LWX� GLXSD\DNDQ IOHNVLELOLWDV SHQJDMDUDQ

PDWHPDWLND NHSDGD VLVZD DJDU WHUFDSDL SHPDKDPDQ \DQJ EDLN��

'DODP NHKLGXSDQ VHKDUL�KDUL PDWHPDWLND MXJD PHPLOLNL SHUDQ \DQJ VDQJDW

SHQWLQJ� KDPSLU VHOXUXK DNWLYLWDV NHKLGXSDQ PDQXVLD EHUNDLWDQ GHQJDQ

PDWHPDWLND� %HUEDJDL VLPERO PDWHPDWLND GLJXQDNDQ VHEDJDL DODW EDQWX GDODP

SHUKLWXQJDQ� SHQLODLDQ� SHQJXNXUDQ� SHUHQFDQDDQ� GDQ SHUDPDODQ� 'DODP KDO LQL�

VLVZD MXJD GLODWLK VDDW SURVHV EHODMDU PHQJDMDU VHEDJDL FRQWRK NHWLND PHQJKDGDSL

SHUVRDODQ NRQWHNVWXDO \DQJ GLJXQDNDQ VHEDJDL SHQGHNDWDQ \DQJ EHUVLIDW VWLPXOXV

XQWXN PHQFDUL VROXVL PHQJJXQDNDQ NRQVHS PDWHPDWLND� 0DND DSDELOD VLVZD ELVD

� $OLQD .KRLUXO %DUL\\DK� ³3HQJDUXK .HPDPSXDQ 5HSUHVHQWDVL 0DWHPDWLV 'DQ 3HPHFDKDQ

0DVDODK 7HUKDGDS +DVLO %HODMDU 0DWHPDWLND 6LVZD 3DGD 0DWHUL 6HJLHPSDW 'DQ 6HJLWLJD .HODV 9,,

603 1HJHUL � 6XPEHUJHPSRO 7DKXQ $MDUDQ ���������´� �6NULSVL� )7,.� ,$,1 7XOXQJDQJXQJ� ������

KOP� ����



Ϯ

PHPDKDPL NRQVHS PDWHPDWLND� VLVZD DNDQ OHELK PXGDK GDQ NUHDWLI

PHQ\HOHVDLNDQ SHUPDVDODKDQQ\D��

6DODK VDWX WXMXDQ SHPEHODMDUDQ PDWHPDWLND GLVHNRODK DGDODK DJDU VLVZD

PHPLOLNL NHPDPSXDQ SHPHFDKDQ PDVDODK GDQ NRPXQLNDVL PDWHPDWLV� 0HQXUXW

1DWLRQDO &DXQFLO RI 0DWKHPDWLFV �1&60� GDODP �3RVDPHQWLHU 	 .UXOLN� �����

KOP� �� EDKZD ³OHDUQLQJ WR VROYH SUREOHPV LV WKH SULQFLSDO UHDVRQ IRU VWXG\LQJ

PDWKHPDWLFV´� 0DND GDUL LWX� SHQWLQJQ\D SURVHV SHPEHODMDUDQ PDWHPDWLND \DQJ

GDSDW PHQJHPEDQJNDQ NHPDPSXDQ SHPHFDKDQ PDVDODK PDWHPDWLV GDQ MXJD

PHQJHPEDQJNDQ NHPDPSXDQ NRPXQLNDVL PDWHPDWLV VLVZD� DJDU VLVZD GDSDW

WHUELDVD GDODP PHQJNRPXQLNDVLNDQ JDJDVDQ PDWHPDWLVQ\D EDLN VHFDUD OLVDQ

PDXSXQ WXOLVDQ��

$YFX 	 $YFX PHQ\DWDNDQ NHPDPSXDQ SHPHFDKDQ PDVDODK PHUXSDNDQ

SURVHV PHQJJXQDNDQ SHQJHWDKXDQ \DQJ GLGDSDW VHEHOXPQ\D NH GDODP NRQGLVL

EDUX \DQJ EHOXP GLNHQDO�� %DQ\DN DKOL \DQJ PHQJHPXNDNDQ SHQGDSDW WHQWDQJ

ODQJNDK�ODQJNDK SHPHFDKDQ PDVDODK PDWHPDWLND� VDODK VDWXQ\D DGDODK 6ROVR�

0HQXUXW 6ROVR� ODQJNDK�ODQJNDK SHPHFDKDQ PDVDODK WHUGLUL GDUL� ��� LGHQWLILNDVL

SHUPDVDODKDQ �LGHQWLILFDWLRQ WKH SUREOHP� ��� UHSUHVHQWDVL SHUPDVDODK

�UHSUHVHQWDWLRQ RI WKH SUREOHP� ��� SHUHQFDQDDQ SHPHFDKDQ �SODQQLQJ WKH

VROXWLRQ� ��� PHQHUDSNDQ�PHQJLPSOHPHQWDVLNDQ SHUHQFDQDDQ �H[HFXWH WKH SODQ�

��� PHQLODL SHUHQFDQDDQ �HYDOXDWH WKH SODQ� ��� PHQLODL KDVLO SHPHFDKDQ

�HYDOXDWH WKH VROXWLRQ���

6HODLQ NHPDPSXDQ SHPHFDKDQ PDVDODK� SHQJHPEDQJDQ NHPDPSXDQ

NRPXQLNDVL PDWHPDWLND VLVZD MXJD VDQJDW SHQWLQJ GDODP SHPEHODMDUDQ

� $KPDG 6\DILL� ³$QDOLVLV .HPDPSXDQ 3HPHFDKDQ 0DVDODK 0DWHPDWLV 6LVZD .HODV 9,,,
603 1HJHUL � %DQJNDOD %DUDW 'DODP 0HQWHOHVDLNDQ 6RDO &HULWD´� �6NULSVL� ).,3� 8QLYHUVLWDV
0XKDPPDGL\DK 0DWDUDP� ������ KOP� ����

ϯ :LQDUWL 'ZL )HEULDQL� GNN�� µ3HQJDUXK 3HPEHODMDUDQ 5HDOLVWLF 0DWKHPDWLFV (GXFDWLRQ
'DQGLUHFW ,QVWUXFWLRQ 7HUKDGDS .HPDPSXDQ 3HPHFDKDQ 0DVDODK GDQ .RPXQLNDVL 0DWHPDWLV 6LVZD
6'´� �-XUQDO 7XQDV %DQJVD�� 9RO� �� 1R� �� $JXVWXV ������ KOP� ����

ϰ +DU\ 3UDVHWLR 8WRPR� GN�� ´3HQJDUXK *HQGHU 7HUKDGDS .HPDPSXDQ 3HPHFDKDQ 0DVDODK
GDQ 3HQDODUDQ 0DWHPDWLV 'LWLQMDX 'DUL 0LQDW %HODMDU͕͞ 7,57$0$7+� -XUQDO 3HQHOLWLDQ GDQ
3HQJDMDUDQ 0DWHPDWLND͕ sŽů͘ ϯ͕ EŽ͘ ϰ͕ EŽǀĞŵďĞƌ ϮϬϮϭ͕ Śůŵ͘ ϭϬϳ

ϱ 0DGH :HQD� 6WUDWHJL 3HPEHODMDUDQ ,QRYDWLI .RQWHPSRUHU� �-DNDUWD� %XPL $NVDUD� ������
KOP� ���



ϯ

PDWHPDWLND� 6HEDJDLPDQD %DURRG\ GDODP 0DUWLQXV EDKZD VHGLNLWQ\D DGD GXD

DODVDQ SHQWLQJ PHQJDSD NRPXQLNDVL GDODP SHPEHODMDUDQ PDWHPDWLND SHUOX

GLWXPEXK NHPEDQJNDQ GL VHNRODK� SHUWDPD DGDODK PDWHPDWLND WLGDN KDQ\D

VHNHGDU DODW EDQWX EHUSLNLU� DODW XQWXN PHQHPXNDQ SROD� PHQ\HOHVDLNDQ PDVDODK

DWDX PHQJDPELO NHSXWXVDQ WHWDSL PDWHPDWLND MXJD VHEDJDL DODW XQWXN

PHQJNRPXQLNDVLNDQ EHUEDJDL LGH GHQJDQ MHODV� WHSDW GDQ ULQJNDV� NHGXD DGDODK

VHEDJDL DNWLYLWDV VRVLDO GDODP SHPEHODMDUDQ PDWHPDWLND GL VHNRODK� PDWHPDWLND

MXJD VHEDJDL ZDKDQD LQWHUDNVL DQWDU VLVZD GDQ MXJD VHEDJDL VDUDQD NRPXQLNDVL

JXUX GDQ VLVZD��

.RPXQLNDVL PDWHPDWLND PHUXSDNDQ KDO \DQJ VDQJDW GLSHUOXNDQ GDODP

SHPEHODMDUDQ PDWHPDWLND GLVHNRODK� NDUHQD VHODLQ VHEDJDL NHPDPSXDQ \DQJ

KDUXV GLPLOLNL ROHK VHWLDS VLVZD� NRPXQLNDVL PDWHPDWLV MXJD PHUXSDNDQ VHEXDK

DODW \DQJ GDSDW GLJXQDNDQ XQWXN PHQ\HOHVDLNDQ SHUPDVDODKDQ�SHUPDVDODKDQ

NKXVXVQ\D SHUPDVDODKDQ PDWHPDWLND� 0HQJHQDL NRPXQLNDVL PDWHPDWLND�

*UHHQHV GDQ 6FKXOPDQ PHQJXWDUDNDQ EDKZD NRPXQLNDVL PDWHPDWLND PHUXSDNDQ�

��� NHNXDWDQ VHQWUDO EDJL VLVZD GDODP PHUXPXVNDQ NRQVHS GDQ VWUDWHJL PDWHPDWLN�

��� PRGDO NHEHUKDVLODQ EDJL VLVZD WHUKDGDS SHQGHNDWDQ GDQ SHQ\HOHVDLDQ GDODP

HNVSORUDVL GDQ LQYHVWLJDVL PDWHPDWLN ��� ZDGDK EDJL GDODP EHUNRPXQLNDVL

GHQJDQ WHPDQQ\D XQWXN PHPSHUROHK LQIRUPDVL� PHPEDJL SLNLUDQ GDQ SHQHPXDQ�

FXUDK SHQGDSDW� PHQLODL GDQ PHPSHUWDMDP LGH XQWXN PH\DNLQNDQ \DQJ

ODLQ��:DKLG 8PDU��������

1&70 �1DWLRQDO &RXQFLO RI 7HDFKHUV RI 0DWKHPDWLFV� GDODP 5XQW\DQL

PHQJXQJNDSNDQ WHQWDQJ NRPXQLNDVL PDWHPDWLV VHEDJDL EHULNXW� ³PDWKHPDWLFDO

FRPPXQLFDWLRQ PHDQV WKDW RQH LV DEOH WR XVH LWV YRFDEXODU\� QRWDWLRQ� DQG

VWUXFWXUH WR H[SUHVV DQG XQGHUVWDQG LGHDV DQG UHODWLRQVKLSV� ,Q WKLV

VHQVH�PDWKHPDWLFDO FRPPXQLFDWLRQ LV LQWHJUDO WR NQRZLQJ DQG GRLQJ

ϲ +DELEDK� ͞(IHNWLYLWDV 0RGHO 3HPEHODMDUDQ .RRSHUDWLI 7LSH -LJVDZ 7HUKDGDS .RPXQLNDVL
0DWHPDWLV 'DQ +DVLO %HODMDU 0DWHPDWLND 6LVZD´� �6NULSVL� ).,3� 8QLYHUVLWDV ,VODP 1HJHUL �8,1�
0DWDUDP� ������ KOP� ����

ϳ (XLV 6DULQL� ³3HQJDUXK .HPDPSXDQ .RPXQLNDVL 0DWHPDWLV GDQ .HPDQGLULDQ 6LVZD
WHUKDGDS .HPDPSXDQ 0HPHFDKNDQ 0DVDODK 0DWHPDWLND͕͟ $OIDULVL� -XUQDO 3HQGLGLNDQ 0,3$� 9RO� ��
1R� �� $SULO ����� KOP͘ ϭϭͲϭϮ͘



ϰ

PDWKHPDWLFV´�� $UWLQ\D NRPXQLNDVL PDWHPDWLV PHUXSDNDQ NHPDPSXDQ VHVHRUDQJ

XQWXN PHQJJXQDNDQ NRVDNDWD� QRWDVL� GDQ VWUXNWXU PDWHPDWLND XQWXN PHQ\DWDNDQ

GDQ PHPDKDPL LGH�LGH VHUWD KXEXQJDQ PDWHPDWLND� .RPXQLNDVL PDWHPDWLV

PHUXSDNDQ NHVDWXDQ XQWXN PHPDKDPL GDQ PHODNXNDQ �PHQHUDSNDQ� LOPX

PDWHPDWLND�

.HPDPSXDQ NRPXQLNDVL PDWHPDWLV GDODP SHPEHODMDUDQ PDWHPDWLND

PHPLOLNL SHUDQ SHQWLQJ� 0HQXUXW 1&70 ������ PHUXPXVNDQ NHPDPSXDQ

SHPEHODMDUDQ PDWHPDWLND \DQJ GLVHEXW PDWKHPDWLFDO SRZHU �GD\D PDWHPDWLND�

PHOLSXWL� �D� EHODMDU XQWXN EHUNRPXQLNDVL �PDWKHPDWLFDO FRPPXQLFDWLRQ�� �E�

EHODMDU XQWXN EHUQDODU �PDWKHPDWLFDO UHDVRQLQJ�� �F� EHODMDU XQWXN PHPHFDKNDQ

PDVDODK �PDWKHPDWLFDO SUREOHP VROYLQJ�� �G� EHODMDU XQWXN PHQJDLWNDQ LGH

�PDWKHPDWLFDO FRQQHFWLRQ�� �H� EHODMDU XQWXN PHUHSUHVHQWDWLI� 6DODK VDWX

NHPDPSXDQ GDODP GD\D PDWHPDLND \DQJ KDUXV GLPLOLNL DGDODK NHPDPSXDQ

NRPXQLNDVL PDWHPDWLV�� .HPDPSXDQ SHPHFDKDQ PDVDODK GDQ NRPXQLNDVL

PDWHPDWLND PHUXSDNDQ NRPSHWHQVL KDVLO EHODMDU PDWHPDWLND� NHGXD NHPDPSXDQ

WHUVHEXW PHUXSDNDQ EDJLDQ GDUL NHPDPSXDQ EHUSLNLU WLQJNDW WLQJJL XQWXN

PHQGDSDWNDQ KDVLO EHODMDU VLVZD \DQJ PDNVLPDO�

%HUGDVDUNDQ KDVLO REVHUYDVL GDQ ZDZDQFDUD \DQJ GLODNXNDQ NHSDGD JXUX

PDWHPDWLND \DQJ PHQJDMDU VLVZD NHODV 9,,, GL 07V 1: .DUDQJ %DWD SHQHOLWL

PHQGDSDWNDQ LQIRUPDVL EDKZD VHEDJDLDQ EHVDU VLVZD NHODV 9,,, PHPLOLNL

NHPDPSXDQ \DQJ UHQGDK GDODP PHPDKDQL NRQVHS PDWHPDWLND GDQ DGD EHEHUDSD

VLVZD \DQJ PHPLOLNL NHPDPSXDQ PHPDKDPL NRQVHS PDWHPDWLND� 5HQGDKQ\D

SHPDKDPDQ NRQVHS PDWHPDWLND GDSDW GLOLKDW GDUL KDVLO EHODMDU VLVZD� 3HQHOLWL

MXJD PHQGDSDWNDQ LQIRUPDVL EDKZD PDVLK EDQ\DN VLVZD \DQJ PHQJDODPL

NHVXOLWDQ VDDW GLKDGDSNDQ SDGD VRDO SHPHFDKDQ PDVDODK� .DVXV ODLQ� VLVZD

FHQGHUXQJ KDIDO UXPXV \DQJ GLDMDUNDQ ROHK JXUX QDPXQ VLVZD PDVLK VXOLW XQWXN

� 5XQW\DQL ,UMD\DQWL 3XWUL� ³8SD\D 0HQLQJNDWNDQ .HPDPSXDQ .RPXQLNDVL 0DWHPDWLV 6LVZD
'DODP 3HPEHODMDUDQ 0DWHPDWLND 0HODOXL 3HQGHNDWDQ 5HFLSURFDO 7HDFKLQJ GHQJDQ 0RGHO
3HPEHODMDUDQ .RRSHUDWLI GL .HODV 9,,,�' 603 1HJHUL � 0DJHODQJ´� �6NULSVL� )DNXOWDV
0DWHPDWLND GDQ ,OPX 3HQJHWDKXDQ $ODP� 8QLYHUVLWDV 1HJHUL <RJ\DNDUWD������� KOP� ���

� &K\QWLD 8WDUL :DK\XQL� ³3HQJDUXK .HPDPSXDQ .RPXQLNDVL 0DWHPDWLV 7HUKDGDS
.HPDPSXDQ 1XPHULN 6LVZD .HODV ,Y 6G 1HJHUL %LULQJ .DORUR .HF� 3DOODQJJD .DE� *RZD´� �6NLSVL�
).,3� 8QLYHUVLWDV 0XKDPPDGL\DK 0DNDVDU� ������ KOP� ��



ϱ

PHQHQWXNDQ ODQJNDK�ODQJNDK SHQ\HOHVDLDQ VRDO� $NLEDWQ\D VLVZD EDQ\DN \DQJ

WLGDN ELVD PHQ\HOHVDLNDQ VRDO�VRDO PDWHPDWLND GHQJDQ EDLN�

3HQWLQJQ\D NHPDPSXDQ NRPXQLNDVL PDWHPDWLND VLVZD GDODP SURVHV

SHPEHODMDUDQ PDWHPDWLND� GLPDQD GHQJDQ NHPDPSXDQ NRPXQLNDVL GLKDUDSNDQ

VLVZD PDPSX PHQJNRPXQLNDVLNDQ LGH PDWHPDWLND \DQJ EHUXSD NRQVHS GDQ

VWUDWHJL VHKLQJJD VLVZD GLWXQWXW DNWLI VHODPD SURVHV SHPEHODMDUDQ� 6LVZD DNDQ

PHQDPEDK ZDZDVDQ SHQJHWDKXDQ GDQ GDSDW PHQJNRQVWUXNVL LGH�LGHQ\D GDUL

NHVHPSDWDQ EHUNRPXQLNDVL� $SVDK GDODP SHQHOLWLDQQ\D PHQJDWDNDQ EDKZD

NRPXQLNDVL PDWHPDWLND VLVZD WHUKDGDS PDWHPDWLND WHUJRORQJ UHQGDK� +DO LQL

GDSDW GLOLKDW GDUL PDVLK EDQ\DN VLVZD \DQJ UDJX�UDJX XQWXN VHVHNDOL

PHQJXQJNDSNDQ DWDX PHQJNRPXQLNDVLNDQ JDJDVDQ�JDJDVDQ PDWHPDWLND EDLN

PHODOXL JDPEDU� WDEHO� JUDILN� DWDX GLDJUDP VHKLQJJD KDO LQL PHQ\HEDENDQ VLVZD

PDVLK VHULQJ PHQJDODPL NHVXOLWDQ XQWXN PHQJNRPXQLNDVLNDQQ\D��� 2OHK NDUHQD

LWX SHUOX GLODNXNDQ XSD\D XQWXN PHQLQJNDWNDQ NHPDPSXDQ NRPXQLNDVL

PDWHPDWLND VLVZD�

3URVHV SHPEHODMDUDQ GL 07V 1: .DUDQJ %DWD PDVLK EHUSXVDW SDGD JXUX�

VLVZD KDQ\D PHQGHQJDUNDQ JXUX PHQMHODVNDQ PDWHUL� NXUDQJQ\D NHPDPSXDQ

NRPXQLNDVL PDWHPDWLND VLVZD GDODP PHQJHPXNDNDQ NHPEDOL PDWHUL \DQJ WHODK

GLVDPSDLNDQ ROHK JXUX VHUWD NXUDQJQ\D NHEHUDQLDQ PDMX GL GHSDQ NHODV XQWXN

PHQJXQJNDSNDQ SHQGDSDWQ\D WHQWDQJ PDWHUL \DQJ WHODK GLEHULNDQ� 2OHK NDUHQD

LWX� GLSHUOXNDQQ\D SHUKDWLDQ NKXVXV NHSDGD VLVZD DJDU PHPLOLNL NHPDPSXDQ

NRPXQLNDVL \DQJ EDLN�

3HQHOLWLDQ \DQJ PHPEDKDV WHQWDQJ NHPDPSXDQ SHPHFDKDQ PDVDODK GDQ

NRPXQLNDVL PDWHPDWLND� SHQHOLWLDQ \DQJ GLODNXNDQ ROHK &K\QWLD 8WDUL :DK\XQL

������ GHQJDQ MXGXO ³3HQJDUXK .HPDPSXDQ .RPXQLNDVL 0DWHPDWLV 7HUKDGDS

.HPDPSXDQ 1XPHULN 6LVZD .HODV ,9 6' 1HJHUL %LULQJ .DORUR .HF� 3DOODQJJD

.DE� *RZD´� +DVLO SHQHOLWLDQ PHQXQMXNNDQ LQL EDKZD WHUGDSDW SHQJDUXK SRVLWLI

VLJQLILNDQ DQWDUD NHPDPSXDQ NRPXQLNDVL 0DWHPDWLV WHUKDGDS NHPDPSXDQ

ϭϬ $SVDK� ³3HQJDUXK 0RGHO 3HPEHODMDUDQ .RRSHUDWLI 7LSH ,QVLGH 2XWVLGH &LUFOH �,2&� GDQ
1XPEHUHG +HDGV 7RJHWKHU �1+7� 7HUKDGDS .HPDPSXDQ 3HPDKDPDQ .RQVHS GDQ .HPDPSXDQ
.RPXQLNDVL 0DWHPDWLV 6LVZD´ �8QLYHUVLWDV ,VODP 1HJHUL 6XPDWHUD 8WDUD� ������



ϲ

1XPHULN 6LVZD .HODV ,9 6' 1HJHUL %LULQJ .DORUR .HF� 3DOODQJJD .DE� *RZD���

3HQHOLWLDQ ODLQ GLODNXNDQ ROHK 1XUXO $XOLD ������ GHQJDQ MXGXO ³3HUEHGDDQ

.HPDPSXDQ 3HPHFDKDQ 0DVDODK 'DQ .RPXQLNDVL 0DWHPDWLV 6LVZD <DQJ 'LDMDU

'HQJDQ 0RGHO 3HPEHODMDUDQ 3UREOHP %DVHG /HDUQLQJ 'DQ .RRSHUDWLI 7LSH

7KLQN 3DLU 6KDUH 'L .HODV 9,,, 07V +LI]LO 4XU
DQ 0HGDQ´� +DVLO SHQHOLWLDQ LQL

EDKZD NHPDPSXDQ SHPHFDKDQ PDVDODK GDQ NHPDPSXDQ NRPXQLNDVL PDWHPDWLV

VLVZD OHELK EDLN \DQJ GLDMDUNDQ GHQJDQ PRGHO SHPEHODMDUDQ 3%/ GDUL SDGD PRGHO

NRRSHUDWLI WLSH 736���

'DUL SHQMHODVDQ WHUVHEXW� SHQHOLWL EHUPDNVXG XQWXN PHOLKDW DSDNDK

WHUGDSDW SHQJDUXK GDUL NHWLJD DVSHN GL DWDV �NHPDPSXDQ SHPHFDKDQ PDVDODK�

NRPXQLNDVL PDWHPDWLND GDQ KDVLO EHODMDU�� ,QJLQ GLNHWDKXL DSDNDK VHPDNLQ WLQJJL

NHPDPSXDQ SHPHFDKDQ PDVDODK VHPDNLQ WLQJJL MXJD KDVLO EHODMDU PDWHPDWLND

VLVZD� DSDNDK VHPDNLQ WLQJJL NRPXQLNDVL PDWHPDWLND VHPDNLQ WLQJJL SXOD KDVLO

EHODMDU VLVZD� GDQ DSDNDK VHPDNLQ WLQJJL NHPDPSXDQ SHPHFDKDQ PDVDODK GDQ

NRPXQLNDVL PDWHPDWLND VHPDNLQ WLQJJL SXOD KDVLO EHODMDU PDWHPDWLND VLVZD�

0DND GDODP SHQHOLWLDQ LQL EHUWXMXDQ PHQGHVNULSVLNDQ SHQJDUXK NHPDPSXDQ

SHPHFDKDQ PDVDODK GDQ NRPXQLNDVL PDWHPDWLND WHUKDGDS KDVLO EHODMDU VLVZD�

%� 5XPXVDQ GDQ %DWDVDQ 0DVDODK
�� 5XPXVDQ 0DVDODK

%HUGDVDUNDQ ODWDU EHODNDQJ GL DWDV� PDND UXPXVDQ PDVDODK GDODP

SHQHOLWLDQ LQL DGDODK�

D� $SDNDK WHUGDSDW SHQJDUXK NHPDPSXDQ SHPHFDKDQ PDVDODK WHUKDGDS KDVLO

EHODMDU PDWHPDWLND VLVZD NHODV 9,,, GL 07V 1: .DUDQJ %DWD 0DWDUDP

SDGD WDKXQ DMDUDQ ���������"

�� &K\QWLD 8WDUL :DK\XQL ������ GHQJDQ MXGXO ³3HQJDUXK .HPDPSXDQ .RPXQLNDVL
0DWHPDWLV 7HUKDGDS .HPDPSXDQ 1XPHULN 6LVZD .HODV ,9 6' 1HJHUL %LULQJ .DORUR .HF� 3DOODQJJD
.DE� *RZD´� �6NULSVL � ).,3� 8QLYHUVLWDV 0XKDPPDGL\DK 0DNDVVDU� ������ KOP� �����

�� 1XUXO $XOLD� ³3HUEHGDDQ .HPDPSXDQ 3HPHFDKDQ 0DVDODK 'DQ .RPXQLNDVL 0DWHPDWLV
6LVZD <DQJ 'LDMDU 'HQJDQ 0RGHO 3HPEHODMDUDQ 3UREOHP %DVHG /HDUQLQJ 'DQ .RRSHUDWLI 7LSH 7KLQN
3DLU 6KDUH 'L .HODV 9,,, 07V +LI]LO 4XU
DQ 0HGDQ´� �6NULSVL � )7.� 8QLYHUVLWDV ,VODP 1HJHUL
6XPDWHUD 8WDUD� ������ KOP� ��������



ϳ

E� $SDNDK WHUGDSDW SHQJDUXK NRPXQLNDVL PDWHPDWLND WHUKDGDS KDVLO EHODMDU

PDWHPDWLND VLVZD NHODV 9,,, GL 07V 1: .DUDQJ %DWD 0DWDUDP SDGD

WDKXQ DMDUDQ ���������"

F� $SDNDK WHUGDSDW SHQJDUXK NHPDPSXDQ SHPHFDKDQ PDVDODK GDQ

NRPXQLNDVL PDWHPDWLND WHUKDGDS KDVLO EHODMDU PDWHPDWLND VLVZD NHODV 9,,,

GL 07V 1: .DUDQJ %DWD 0DWDUDP SDGD WDKXQ DMDUDQ ���������"

�� %DWDVDQ 0DVDODK

8QWXN PHQJDQWLVLSDVL SHUVHSVL PHQJHQDL MXGXO� PDND SHQXOLV

PHPEXDW EDWDVDQ PDVDODK VHEDJDL EHULNXW�

D� 3HQHOLWLDQ LQL GLODNXNDQ SDGD VLVZD NHODV 9,,, GL 07V 1: .DUDQJ %DWD

0DWDUDP SDGD WDKXQ DMDUDQ ����������

E� 3HQHOLWLDQ LQL IRNXV SDGD PDWD SHODMDUDQ PDWHPDWLND PDWHUL 6WDWLVWLND�

&� 7XMXDQ GDQ 0DQIDDW
�� 7XMXDQ

D� 8QWXN PHQJHWDKXL SHQJDUXK NHPDPSXDQ SHPHFDKDQ PDVDODK WHUKDGDS

KDVLO EHODMDU PDWHPDWLND VLVZD NHODV 9,,, GL 07V 1: .DUDQJ %DWD

0DWDUDP SDGD WDKXQ DMDUDQ ����������

E� 8QWXN PHQJHWDKXL SHQJDUXK NRPXQLNDVL PDWHPDWLND WHUKDGDS KDVLO EHODMDU

PDWHPDWLND VLVZD NHODV 9,,, GL 07V 1: .DUDQJ %DWD 0DWDUDP SDGD WDKXQ

DMDUDQ ����������

F� 8QWXN PHQJHWDKXL SHQJDUXK NHPDPSXDQ SHPHFDKDQ PDVDODK GDQ

NRPXQLNDVL PDWHPDWLND WHUKDGDS KDVLO EHODMDU 0DWHPDWLND VLVZD NHODV 9,,,

GL 07V 1: .DUDQJ %DWD 0DWDUDP SDGD WDKXQ DMDUDQ ����������

�� 0DQIDDW

'DUL VHWLDS SHQHOLWLDQ \DQJ GLODNXNDQ GLSDVWLNDQ GDSDW PHPEHUL

PDQIDDW EDLN EDJL REMHN� DWDX SHQHOLWL NKXVXVQ\D GDQ MXJD EDJL VHOXUXK

NRPSRQHQ \DQJ WHUOLEDW GL GDODPQ\D� 0DQIDDW DWDX QLODL JXQD \DQJ ELVD

GLDPELO GDUL SHQXOLVDQ VNULSVL LQL DGDODK�



ϴ

D� 0DQIDDW 7HRULWLV

3HQHOLWLDQ LQL GLKDUDSNDQ GDSDW PHPSHUOXDV SHQJHWDKXDQ GDQ

PHQDPEDK UHIHUHQVL GL ELGDQJ SHQGLGLNDQ GDQ PHPEHULNDQ LQIRUPDVL

WHQWDQJ SHQJDUXK NHPDPSXDQ SHPHFDKDQ PDVDODK GDQ NRPXQLNDVL

PDWHPDWLND WHUKDGDS KDVLO EHODMDU PDWHPDWLND VLVZD NHODV 9,,,�

E� 0DQIDDW 3UDNWLV

�� %DJL VHNRODK GDQ JXUX

3HQHOLWLDQ LQL GLKDUDSNDQ GDSDW PHQMDGL GDVDU SHPLNLUDQ GDQ

VHEDJDL PDVXNDQ WHQWDQJ SHQJDUXK NHPDPSXDQ SHPHFDKDQ PDVDODK

GDQ NRPXQLNDVL PDWHPDWLND WHUKDGDS KDVLO EHODMDU PDWHPDWLND VLVZD

NHODV 9,,, VHKLQJJD GDSDW GLJXQDNDQ VHEDJDL DFXDQ SHQLODLDQ�

�� %DJL VLVZD

3HQHOLWLDQ LQL GLKDUDSNDQ DJDU VLVZD GDSDW PHQLQJNDWNDQ

PRWLYDVL VLVZD GDODP EHODMDU NKXVXVQ\D GDODP PHODWLK NHPDPSXDQ

SHPHFDKDQ PDVDODK GDQ NRPXQLNDVL PDWHPDWLND GDODP SURVHV EHODMDU

PHQJDMDU VHKLQJJD GDSDW PHPDNVLPDONDQ KDVLO EHODMDU PDWHPDWLND�

�� %DJL SHQHOLWL

D� 0HQGDSDWNDQ SHQJHWDKXDQ GDQ SHQJDODPDQ GDODP SHQHUDSDQ

NHPDPSXDQ SHPHFDKDQ PDVDODK GDQ NRPXQLNDVL PDWHPDWLND

WHUKDGDS KDVLO EHODMDU PDWHPDWLND VLVZD NHODV 9,,,�

E� 'DSDW GLMDGLNDQ VHEDJDL DFXDQ DWDX UHIUHQVL EDJL SHQHOLWL

VHODQMXWQ\D�

'� 'HILQLVL 2SHUDVLRQDO
8QWXN PHQJKLQGDUL SHQJHUWLDQ \DQJ ELDVD WHQWDQJ LVWLODK NDWD \DQJ

GLJXQDNDQ GDODP MXGXO SHQHOLWLDQ LQL� PDND SHUOX SHQMHODVDQ OHELK ULQFL WHQWDQJ

LVWLODK NDWD ± NDWD WHUVHEXW VHEDJDL EHULNXW�

�� .HPDPSXDQ 3HPHFDKDQ 0DVDODK

.HPDPSXDQ SHPHFDKDQ PDVDODK DGDODK VXDWX XVDKD \DQJ GLODNXNDQ

VHVHRUDQJ NHWLND PHPSHUROHK NHVXOLWDQ GDQ NHVXOLWDQ WHUVHEXW WLGDN ELVD

GLNHWDKXL GHQJDQ FDUD LQVWDQ�



ϵ

�� .RPXQLNDVL 0DWHPDWLND

.HPDPSXDQ NRPXQLNDVL PDWHPDWLND DGDODK NHPDPSXDQ SHVHUWD GLGLN

GDODP PHPSUHVHQWDVLNDQ VXDWX SHUPDVDODKDQ DWDX LGH GDODP PDWHPDWLND

GHQJDQ PHQJJXQDNDQ EHQGD Q\DWD� JDPEDU� JUDILN DWDX WDEHO PDXSXQ PRGHO

PDWHPDWLND GDQ PHQXOLVNDQ NHPEDOL GHQJDQ EDKDVD VHQGLUL VHUWD GDSDW

PHQJJXQDNDQ VLPERO�VLPERO PDWHPDWLND�

�� +DVLO %HODMDU

+DVLO EHODMDU DGDODK KDVLO \DQJ GLSHUROHK VLVZD VHWHODK PHODNXNDQ

NHJLDWDQ EHODMDU \DQJ GDSDW GLXNXU GHQJDQ DODW XNXU WHUWHQWX�



ϭϬ

%$% ,,

.$-,$1 3867$.$ '$1 +,327(6,6 3(1(/,7,$1

$� .DMLDQ 3XVWDND
'DODP SHQHOLWLDQ LQL� SHQHOLWL PHODNXNDQ NDMLDQ SXVWDND WHUKDGDS

EHEHUDSD SHQHOLWLDQ VHEHOXPQ\D \DQJ EHUNDLWDQ GHQJDQ SHQHOLWLDQ LQL� 3HQHOLWL

PHQHPXNDQ EHEHUDSD SHQHOLWLDQ \DQJ UHOHYDQ GHQJDQ SHQHOLWLDQ LQL�

7DEHO �� � 3HQHOLWLDQ 7HUGDKXOX

,GHQWLWDV +HVWX 7DQVLO /DLD

	 'DUPDZDQ

+DUHID �������

3XWX 6UL ,QGDK

<XOLD 'HZL� 1DQL

.XUQLDWL� 	

:DKLGDWXUUDKPL

�������

3HQHOLWL

)RNXV
3HQHOLWLDQ

+XEXQJDQ

.HPDPSXDQ

3HPHFDKDQ

0DVDODK

0DWHPDWLV GHQJDQ

.HPDPSXDQ

.RPXQLNDVL

0DWHPDWLND 6LVZD�

3HQJDUXK

.HSHUFD\DDQ 'LUL

GDQ .HPDPSXDQ

.RPXQLNDVL

0DWHPDWLND

7HUKDGDS +DVLO

%HODMDU 0DWHPDWLND

6LVZD�

3HQJDUXK

.HPDPSXDQ

3HPHFDKDQ

0DVDODK 'DQ

.RPXQLNDVL

0DWHPDWLND

7HUKDGDS +DVLO

%HODMDU

0DWHPDWLND 6LVZD

.HODV 9,,, 07V

1: .DUDQJ %DWD

6XEMHN 6LVZD .HODV 9,, 6LVZD NHODV 9,,,

603 1HJHUL ��

0DWDUDP

6LVZD .HODV 9,,,

07V 1: .DUDQJ

%DWD 7�3

���������

-HQLV 3HQHOLWLDQ .RUHODVL 3HQHOLWLDQ ([ 3RVW 5HJUHVL



ϭϭ

3HQHOLWLDQ )DFWR

'HVDLQ
3HQHOLWLDQ

.XDQWLWDWLI .XDQWLWDWLI .XDQWLWDWLI

,QVWUXPHQ 7HV .XHVLRQHU� WHV GDQ

GRNXPHQWDVL

7HV GDQ UXEULF

+DVLO +DVLO SHQHOLWLDQ

PHQXQMXNNDQ

EDKZD WHUGDSDW

KXEXQJDQ \DQJ

SRVLWLI GDQ

VLJQLILNDQ DQWDUD

NHPDPSXDQ

SHPHFDKDQ

PDVDODK PDWHPDWLV

GHQJDQ

NHPDPSXDQ

NRPXQLNDVL

PDWHPDWLV VLVZD�

+DVLO SHQHOLWLDQ

EDKZD WHUGDSDW

DQDOLVLV GDWD MXJD

PHQXQMXNNDQ

EDKZD DGD

SHQJDUXK \DQJ

VLJQLILNDQ DQWDUD

NHSHUFD\DDQ GLUL

GDQ NHPDPSXDQ

NRPXQLNDVL

PDWHPDWLND VLVZD

VHFDUD EHUVDPD�

VDPD WHUKDGDS KDVLO

EHODMDU PDWHPDWLND

VLVZD NHODV 9,,,

6031 �� 0DWDUDP

GHQJDQ NRHILVLHQ

GHWHUPLQDVL VHEHVDU

������

$GDSXQ SHUEHGDDQ DQWDUD SHQHOLWLDQ LQL GHQJDQ SHQHOLWLDQ�

SHQHOLWLDQ VHEHOXPQ\D \DLWX VHEDJDL EHULNXW�

3HUWDPD� SHQHOLWLDQ ROHK +HVWX 7DQVLO /DLD 	 'DUPDZDQ +DUHID

������ GHQJDQ MXGXO ³+XEXQJDQ .HPDPSXDQ 3HPHFDKDQ 0DVDODK

0DWHPDWLV GHQJDQ .HPDPSXDQ .RPXQLNDVL 0DWHPDWLND 6LVZD´� -HQLV



ϭϮ

SHQHOLWLDQ \DQJ GLJXQDNDQ DGDODK SHQHOLWLDQ NXDQWLWDWLI� +DVLO GDUL

SHQHOLWLDQ LQL PHQXQMXNNDQ EDKZD WHUGDSDW KXEXQJDQ \DQJ SRVLWLI GDQ

VLJQLILNDQ DQWDUD NHPDPSXDQ SHPHFDKDQ PDVDODK PDWHPDWLV GHQJDQ

NHPDPSXDQ NRPXQLNDVL PDWHPDWLV VLVZD� GLPDQD U  ���� GDQ WKLWXQJ  

������ ! WWDEHO  ������� 6HKLQJJJD GDSDW GLVLPSXONDQ EDKZD WHUGDSDW

KXEXQJDQ \DQJ SRVLWLI GDQ VLJQLILNDQ DQWDUD NHPDPSXDQ SHPHFDKDQ

PDVDODK PDWHPDWLV GHQJDQ NHPDPSXDQ NRPXQLNDVL PDWHPDWLV VLVZD�

NDUHQD NHPDPSXDQ NRPXQLNDVL PDWHPDWLND GDSDW PHPEDQWX

PHQJKDVLONDQ PRGHO PDWHPDWLND \DQJ GLSHUOXNDQ GDODP SHPHFDKDQ

PDVDODK EDLN GDODP EHUEDJDL LOPX SHQJHWDKXDQ PDXSXQ GDODP NHKLGXSDQ

VHKDUL�KDUL��� <DQJ PHQMDGL SHPEHGD DGDODK YDULDEHO SHQHOLWLDQ +HVWX

7DQVLO /DLD 	 'DUPDZDQ +DUHID \DLWX NHPDPSXDQ SHPHFDKDQ PDVDODK

PDWHPDWLV �;� GDQ NHPDPSXDQ NRPXQLNDVL PDWHPDWLV �<� GDQ MHQLV

SHQHOLWLDQ NRUHODVL VHGDQJNDQ SHUVDPDDQ DGDODK GHVDLQ SHQHOLWLDQ

NXDQWLWDWLI GDQ LQVWUXPHQ WHV�

.HGXD� 3XWX 6UL ,QGDK <XOLD 'HZL� 1DQL .XUQLDWL� 	

:DKLGDWXUUDKPL ������ GHQJDQ MXGXO ³3HQJDUXK .HSHUFD\DDQ 'LUL GDQ

.HPDPSXDQ .RPXQLNDVL 0DWHPDWLND 7HUKDGDS +DVLO %HODMDU 0DWHPDWLND

6LVZD´� -HQLV -HQLV SHQHOLWLDQ \DQJ GLJXQDNDQ DGDODK SHQHOLWLDQ NXDQWLWDWLI�

+DVLO GDUL SHQHOLWLDQ LQL PHQXQMXNNDQ EDKZD KDVLO DQDOLVLV GDWD MXJD

PHQXQMXNNDQ EDKZD DGD SHQJDUXK \DQJ VLJQLILNDQ DQWDUD NHSHUFD\DDQ GLUL

GDQ NHPDPSXDQ NRPXQLNDVL PDWHPDWLND VLVZD VHFDUD EHUVDPD�VDPD

WHUKDGDS KDVLO EHODMDU PDWHPDWLND VLVZD NHODV 9,,, 6031 �� 0DWDUDP

GHQJDQ NRHILVLHQ GHWHUPLQDVL VHEHVDU ������ ��<DQJ PHQMDGL SHPEHGD

DGDODK YDULDEHO SHQHOLWLDQ 3XWX 6UL ,QGDK <XOLD 'HZL� 1DQL .XUQLDWL� 	

:DKLGDWXUUDKPL \DLWX .HSHUFD\DDQ 'LUL �;��� MHQLV SHQHOLWLDQ NXDQWLWDWLI�

GDQ LQVWXPHQ SHQHOLWLDQ NXHVLRQHU� WHV GDQ GRNXPHQWDVL VHGDQJNDQ

ϭϯ +HVWX 7DQVLO /DLD 	 'DUPDZDQ +DUHID� ³+XEXQJDQ .HPDPSXDQ 3HPHFDKDQ 0DVDODK
0DWHPDWLV GHQJDQ .HPDPSXDQ .RPXQLNDVL 0DWHPDWLND 6LVZD´� $.6$5$� -XUQDO ,OPX 3HQGLGLNDQ
1RQIRUPDO� 9RO� ��� 1R� �� 0HL �����

ϭϰ 3XWX 6UL ,QGDK <XOLD 'HZL� GNN�� ³3HQJDUXK .HSHUFD\DDQ 'LUL GDQ .HPDPSXDQ
.RPXQLNDVL 0DWHPDWLND 7HUKDGDS +DVLO %HODMDU 0DWHPDWLND 6LVZD´� *UL\D -RXUQDO RI 0DWKHPDWLFV
(GXFDWLRQ DQG $SSOLFDWLRQ� 9RO� �� 1R� �� -XQL �����



ϭϯ

SHUVDPDDQ DGDODK GHVDLQ SHQHOLWLDQ NXDQWLWDWLI GDQ YDULDEHO NHPDPSXDQ

NRPXQLNDVL PDWHPDWLND �;�� GDQ KDVLO EHODMDU PDWHPDWLND �<���

%� .DMLDQ 7HRUL
�� .HPDPSXDQ 3HPHFDKDQ 0DVDODK

D� 3HQJHUWLDQ .HPDPSXDQ 3HPHFDKDQ 0DVDODK

0DVDODK PHUXSDNDQ VXDWX SHUVRDODQ \DQJ WLGDN ODQJVXQJ

GLNHWDKXL EDJDLPDQD FDUD PHQ\HOHVDLNDQQ\D��� 0HQXUXW 6XJL\RQR�

PDVDODK GLDUWLNDQ VHEDJDL SHQ\LPSDQJDQ DQWDUD \DQJ VHKDUXVQ\D GHQJDQ

DSD \DQJ EHQDU�EHQDU WHUMDGL� DQWDUD WHRUL GDQ SUDNWLN� DQWDUD SHUDWXUDQ

GHQJDQ SHODNVDQDDQ� DQWDUD UHQFDQD GHQJDQ SHODNVDQDDQ���

0HQXUXW 3RO\D� NHPDPSXDQ SHPHFDKDQ PDVDODK DGDODK VXDWX

XVDKD XQWXN PHQHPXNDQ MDODQ NHOXDU GDUL VXDWX NHVXOLWDQ GDQ PHQFDSDL

\DQJ WLGDN GDSDW GL FDSDL GHQJD VHJHUD� DWDX GHQJDQ NDWD ODLQ SHPHFDKDQ

PDVDODK PHUXSDNDQ SURVHV EDJDLPDQD PHQJDWDVL VXDWX SHUVRDODQ DWDX

SHUWDQ\DDQ \DQJ EHUVLIDW PHQDQWDQJ \DQJ WLGDN GDSDW GL VHOHVDLNDQ

GHQJDQ SURVHGXU UXWLQ \DQJ VXGDK ELDVD GLODNXNDQ�VXGDK GLNHWDKXL�

0HQXUXW +XGR\R� SHPHFDKDQ PDVDODK PHUXSDNDQ SHQHUDSDQ GDUL

SHQJHWDKXDQ GDQ NHWHUDPSLODQ XQWXN PHQFDSDL WXMXDQ GHQJDQ WHSDW�

3HPHFDKDQ PDVDODK SDGD GDVDUQ\D DGDODK SURVHV \DQJ GLWHPSXK ROHK

VHVHRUDQJ XQWXN PHQ\HOHVDLNDQ PDVDODK \DQJ GLKDGDSLQ\D VDPSDL

PDVDODK LWX WLGDN ODJL PHQMDGL PDVDODK EDJLQ\D���

3RO\D PHQJHPXNDNDQ GXD PDFDP PDVDODK GDODP PDWHPDWLND

\DLWX� �� 0DVDODK XQWXN PHQHPXNDQ �SUREOHP WR ILQG� GLPDQD NLWD

PHQFRED XQWXN PHQJNRQVWUXNVL VHPXD MHQLV REMHN DWDX LQIRUPDVL \DQJ

GDSDW GLJXQDNDQ XQWXN PHQ\HOHVDLNDQ PDVDODK WHUVHEXW� �� 0DVDODK

XQWXN PHPEXNWLNDQ �SUREOHP WR SURYH� GLPDQD NLWD DNDQ PHQXQMXNNDQ

ϭϱ ,WD &KRLUXQ 1LVVD� ³3HPHFDKDQ 0DVDODK 0DWHPDWLND´� �0DWDUDP� 'XWD 3XVWDND ,OPX�
������ KDO� ��

ϭϲ 6XJL\RQR� ³0HWRGH 3HQHOLWLDQ 3HQGLGLNDQ �3HQGHNDWDQ .XDQWLWDWLI� .XDOLWDWLI� GDQ 5	'��
�%DQGXQJ� ,NDSL� ������ KDO� ���

ϭϳ :DK\XGL 	 ,QGUL $QXJUDKHQL� 6WUDWHJL 3HPHFDKDQ 0DVDODK 0DWHPDWLND� 6DODWLJD� 6DW\D
:DFDQD 8QLYHUVLW\ 3UHVV� ����



ϭϰ

VDODK VDWX NHEHQDUDQ SHUQ\DWDDQ� \DNQL KLSRWHVLV DWDXSXQ NRQNOXVL GDUL

VXDWX WHRUHPD\DQJ NHEHQDUDQQ\D KDUXV GLEXNWLNDQ���

E� ,QGLNDWRU NHPDPSXDQ SHPHFDKDQ PDVDODK

3RO\D PHQ\DWDNDQ NHPDPSXDQ SHPHFDKDQ PDVDODK PHUXSDNDQ

NHWHUDPSLODQ \DQJ ELVD GLDMDUNDQ GDQ GLSHODMDUL� 3RO\D PHQJHPEDQJNDQ

HPSDW ODQJNDK SHPHFDKDQ PDVDODK \DLWX���

�� 0HPDKDPL PDVDODK

'DODP WDKDS LQL� PDVDODK KDUXV EHQDU�EHQDU GLSDKDPL�

VHSHUWL PHQJHWDKXL DSD \DQJ WLGDN GLNHWDKXL� DSD \DQJ VXGDK

GLNHWDKXL� DSDNDK NRQGLVL \DQJ DGD FXNXS DWDX WLGDN FXNXS XQWXN

PHQHQWXNDQ \DQJ WLGDN GLNHWDKXL� DGDNDK \DQJ EHUOHELK�OHELKDQ DWDX

DGDNDK \DQJ EHUWHQWDQJDQ� PHQHQWXNDQ VXDWX JDPEDUDQ PDVDODK�

PHQJJXQDNDQ QRWDVL \DQJ VHVXDL�

�� 0HQ\XVXQ UHQFDQD SHPHFDKDQ PDVDODK

0HQFDUL KXEXQJDQ DQWDUD LQIRUPDVL \DQJ VXGDK DGD GHQJDQ

\DQJ WLGDN GLNHWDKXL� 'DODQ PHPEXDW UHQFDQD LQL VHVRUDQJ GDSDW

GLEDQWX GHQJDQ PHPSHUKDWLNDQ PDVDODK \DQJ WHSDW PHPEDQWX VXDWX

KXEXQJDQ WLGDN VHJHUD GDSDW GLNHWDKXL VHKLQJJD DNKLUQ\D GLSHUROHK

VXDWX UHQFDQD GDUL SHPHFDKDQ�

�� 0HODNVDQDNDQ UHQFDQD SHPHFDKDQ

3DGD WDKDS LQL UHQFDQD GLODNVDQDNDQ� PHPHULNVD VHWLDS

ODQJNDK VHKLQJJD GDSDW GLNHWDKXL EDKZD VHWLDS ODQJNDK LWX EHQDU GDQ

GDSDW PHPEXNWLNDQ VHWLDS ODQJNDK EHQDU�

D� 0HPHULNVD NHPEDOL KDVLO SHPHFDKDQ

3DGD WDKDS LQL GDSDW GLEHULNDQ SHUWDQ\DDQ VHSHUWL� GDSDWNDK

PHPHULNVD DODVDQ \DQJ GLNHPXNDNDQ� DSDNDK GLSHUROHK KDVLO \DQJ

EHUEHGD� GDSDWNDK PHOLKDW VHNLODV SHPHFDKDQQ\D� GDSDWNDK

ϭϴ <XVXI +DUWRQR� 0$7(0$7,.$� 6WUDWHJL 3HPHFDKDQ 0DVDODK� �*5$+$ ,/08�
<RJ\DNDUWD� ������ KOP� �

ϭϵ $ULHV <XZRQR� 3UREOHP 6ROYLQJ GDODP 3HPEHODMDUDQ 0DWHPDWLND� �81,21� -XUQDO
3HQGLGLNDQ 0DWHPDWLND�� 9RO � 1R �� 0DUHW ����� +OP ���



ϭϱ

PHQJJXQDNDQ SHPHFDKDQ \DQJ WHODK GLSHUROHK DWDX PHWRGH \DQJ

VXGDK GLJXQDNDQ XQWXN PDVDODK ODLQ \DQJ GLJXQDNDQ�

%HUGDVDUNDQ ODQJNDK SHPHFDKDQ PDVDODK PHQXUXW 3RO\D GL

DWDV� PDND LQGLNDWRU SHPHFDKDQ PDVDODK DGDODK VHEDJDL EHULNXW�

7DEHO �� � ,QGLNDWRU 6RDO 3HPHFDKDQ 0DVDODK

%HUGDVDUNDQ /DQJNDK 3RO\D

1R� ,QGLNDWRU 6XE ,QGLNDWRU

�� 0HPDKDPL PDVDODK

�8QGHUVWDQGLQJ

SUREOHP�

� 6LVZD GDSDW PHQHQWXNDQ

LQIRUPDVL DSD \DQJ GLNHWDKXL�

� 6LVZD GDSDW PHQHQWXNDQ

LQIRUPDVL DSD \DQJ GLWDQ\DNDQ�

� 6LVZD GDSDW PHQ\DWDNDQ

NHPEDOL PDVDODK DVOL NH GDODP

EDKDVDQ\D VHQGLUL�

�� 0HUHQFDQDNDQ

SHPHFDKDQ

�GHYLVLQJ SODQ�

� 3DGD WDKDS LQL VLVZD GDSDW

PHQJJXQDNDQ VWUDWHJL \DQJ

GDSDW PHPEDQWXQ\D

PHQ\HOHVDLNDQ PDVDODK�

�� 0HODNVDQDNDQ

UHQFDQD SHPHFDKDQ

PDVDODK �FDUU\LQJ

RXW WKH SODQ�

� 3DGD WDKDS LQL VLVZD PHODNXNDQ

UHQFDQD \DQJ WHODK GLWHWDSNDQ

SDGD WDKDS PHUHQFDQDNDQ

SHPHFDKDQ PDVDODK GL DWDV�

� 6LVZD PDPSX PHQJKDVLONDQ

RSHUDVL YDULDEHO \DQJ EHQDU�

� 3DGD WDKDS LQL MXJD DNDQ

PHQJXML NHPDPSXDQ VLVZD

GDODP PHPDKDPL VXEVWDQVL

PDWHUL GDQ NHWHUDPSLODQ VLVZD

GDODP PHODNXNDQ SHUKLWXQJDQ



ϭϲ

PDWHPDWLND DNDQ VDQJDW

PHPEDQWX VLVZD GDODP

PHQ\HOHVDLNDQ VHWLDS ODQJNDK

SHQ\HOHVDLDQ 63/'9�

�� 0HPHULNVD NHPEDOL

VROXVL \DQJ

GLSHUROHK �ORRNLQJ

EDFN�

� 6LVZD PHQJHFHN MDZDEDQ \DQJ

GLSHUROHK�

� 6LVZD PHODNXNDQ XML FRED

WHUKDGDS VROXVL \DQJ GLSHUROHK�

VXGDK EHQDU�VDODK�

� 6LVZD PHPHULNVD�PHQJHFHN

NHPEDOL SHNHUMDDQQ\D���

�� .RPXQLNDVL 0DWHPDWLND

D� 3HQJHUWLDQ .RPXQLNDVL 0DWHPDWLND

0HQXUXW 0XVILTRQ� ³.RPXQLNDVL PHUXSDNDQ NHJLDWDQ UXWLQ VHWLDS

LQWHUDNVL DQWDUD GXD RUDQJ DWDX OHELK� 3DGD KDNHNDWQ\D VHWLDS NHJLDWDQ

XQWXN PHPLQGDKNDQ LGH DWDX JDJDVDQ GDUL VDWX SLKDN NH SLKDN ODLQ� EDLN

LWX DQWDU PDQXVLD� DQWDUD PDQXVLD GHQJDQ DODP VHNLWDUQ\D DWDX VHEDOLNQ\D�

GL VLWX DNDQ WHUMDGL SURVHV NRPXQLNDVL´��� 5D\PRQG 6� 5RVV� ³NRPXQLNDVL

DGDODK SURVHV PHPLOLK GDQ PHQJLULPNDQ VLPERO�VLPERO VHGHPLNLDQ UXSD

VHKLQJJD PHPEDQWX SHQGHQJDU PHPEDQJNLWNDQ PDNQD DWDX UHVSRQV GDUL

SLNLUDQQ\D \DQJ VHUXSD GHQJDQ \DQJ GLPDNVXGNDQ NRPXQLNDWRU´���

0HQXUXW 6XVDQWR ³NRPXQLNDVL PDWHPDWLND GDSDW GLDUWLNDQ VHEDJDL

VXDWX SHULVWLZD GLDORJ DWDX VDOLQJ KXEXQJDQ \DQJ WHUMDGL GL OLQJNXQJDQ

NHODV� GLPDQD WHUMDGL SHQJDOLKDQ SHVDQ GDQ SHVDQ \DQJ GLDOLKNDQ

EHULVLNDQ WHQWDQJ PDWHUL PDWHPDWLND \DQJ GLSHODMDUL VLVZD� PLVDOQ\D

�� 6XWDUWR 	 6\DULIXGGLQ�´'HVDLQ 3HPEHODMDUDQ 0DWHPDWLND´� �<RJ\DNDUWD� 6DPXGUD %DUX�
������ KOP� ����

�� 0XVILTRQ� +�0�� ³3HQJHPEDQJDQ 0HGLD GDQ 6XPEHU 3HPEHODMDUDQ� �-DNDUWD� 37� 3UHVWDVL
3XVWDNDUD\D� ������ KOP� ���

�� 0XO\DQD� '�� ³,OPX .RPXQLNDVL 6XDWX 3HQJDQWDU´� �%DQGXQJ� 37� 5HPDMD 5RVGDNDU\D�
������ KOP� ���



ϭϳ

EHUXSD NRQVHS� UXPXV� DWDX VWUDWHJL SHQ\HOHVDLDQ VXDWX PDVDODK´���

0HQXUXW $UPLDWL� ³NRPXQLNDVL PDWHPDWLV DGDODK VXDWX NHWHUDPSLODQ

SHQWLQJ GDODP PDWHPDWLND \DLWX NHPDPSXDQ XQWXN PHQJHNVSUHVLNDQ LGH�

LGH PDWHPDWLND VHFDUD NRKHUHQ NHSDGD WHPDQ� JXUX� GDQ ODLQQ\D PHODOXL

EDKDVD OLVDQ GDQ WXOLVDQ´���

E� ,QGLNDWRU .RPXQLNDVL 0DWHPDWLND

0HQXUXW 6XPDUQR GDODP 6XVDQWR� LQGLNDWRU \DQJ PHQXQMXNNDQ

NHPDPSXDQ NRPXQLNDVL PDWHPDWLND DGDODK�

�� 0HQJKXEXQJNDQ EHQGD Q\DWD� JDPEDU� GDQ GLDJUDP NH GDODP LGH

PDWHPDWLND�

�� 0HQMHODVNDQ LGH� VLWXDVL GDQ UHODVL PDWHPDWLN� VHFDUD OLVDQ DWDX WXOLVDQ

GHQJDQ EHQGD Q\DWD� JDPEDU� JUDILN GDQ DOMDEDU�

�� 0HQ\DWDNDQ SHULVWLZD VHKDUL�KDUL GDODP EDKDVD DWDX V\PERO

PDWHPDWLN�

�� 0HQGHQJDUNDQ� EHUGLVNXVL� GDQ PHQXOLV WHQWDQJ PDWHPDWLND�

�� 0HPEDFD SUHVHQWDVL PDWHPDWLND WHUWXOLV GDQ PHQ\XVXQ SHUWDQ\DDQ

\DQJ UHODYDQ�

�� 0HPEXDW NRQMHNWRU� PHQ\XVXQ DUJXPHQW� PHUXPXVNQ GHILQLVL

JHQHUDOLVDVL�

�� 0HQMHODVNDQ GDQ PHPEXDW SHUWDQ\DDQ WHQWDQJ PDWHPDWLND \DQJ WHODK

GLSHODMDUL���

%HUGDVDUNDQ 6XPDUPR LQGLNDWRU GDODP SHQHOLWLDQ LQL VHEDJDL

EHULNXW�

�� 0HQJKXEXQJNDQ EHQGD Q\DWD NH GDODP LGH PDWHPDWLND�

�� 0HQXOLVNDQ LGH DPWHPDWLND NH GDODP PRGHO PDWHPDWLND�

�� 0HQ\DWDNDQ SHULVWLZD VHKDUL�KDUL GDODP %DKDVD PDWHPDWLND�

�� 6XVDQWR� $KPDG� µ¶7HRUL %HODMDU GDQ 3HPEHODMDUDQ¶¶� �-DNDUWD� .HQFDQD 3UHQDGDPHGLD
*URXS� ����� KOP� ����

�� $UPLDWL� .RPXQLNDVL 0DWHPDWLV GDQ 3HPEHODMDUDQ %HUEDVLV 0DVDODK� 6HPLQDU 1DVLRQDO
0DWHPDWLND� �%DQGXQJ� 8QLYHUVLWDV .DWKROLN 3DUDK\DQJDQ� ������ KOP� 03����

Ϯϱ 6XVDQWR� $KPDG� µ¶7HRUL %HODMDU GDQ 3HPEHODMDUDQ¶¶� �-DNDUWD� .HQFDQD 3UHQDGDPHGLD
*URXS� ������ KOP� ����



ϭϴ

,QGLNDWRU NRPXQLNDVL PDWHPDWLND GDSDW GLEDJL PHQMDGL � EDJLDQ�

\DLWX LQGLNDWRU NRPXQLNDVL PDWHPDWLND OLVDQ GDQ LQGLNDWRU NRPXQLNDVL

PDWHPDWLND WXOLVDQ� 'DODP SHQHOLWLDQ LQL SHQHOLWL PHPLOLK PHQJJXQDNDQ

LQGLNDWRU NRPXQLNDVL PDWHPDWLND WXOLVDQ�

7DEHO �� � ,QGLNDWRU .RPXQLNDVL 0DWHPDWLND

1R� ,QGLNDWRU 6XE LQGLNDWRU

�� 0HQJKXEXQJNDQ EHQGD

Q\DWD� JDPEDU� GDQ GLDJUDP

NH GDODP LGH PDWHPDWLND�

6LVZD PDPSX PHQJKXEXQJNDQ

EHQGD Q\DWD� JDPEDU� GDQ JUDILN

NHGDODP LGH PDWHPDWLND�

�� 0HQMHODVNDQ LGH� VLWXDVL GDQ

UHODVL PDWHPDWLND VHFDUD

WXOLVDQ�

6LVZD PDPSX PHQMHODVNDQ LGH�

VLWXDVL GDQ UHODVL PDWHPDWLND

VHFDUD WXOLVDQ�

�� 0HQ\DWDNDQ SHULVWLZD DWDX

LGH GDODP EDKDVD DWDX

VLPERO PDWHPDWLND�

VLVZD PDPSX PHQ\DWDNDQ

SHULVWLZD VHKDUL�KDUL GDODP

EHQWXN PRGHO PDWHPDWLND DWDX

VLPERO PHWHPDWLND�

�� +DVLO %HODMDU

D� 3HQJHUWLDQ +DVLO %HODMDU

0HQXUXW 6ODPHWR EHODMDU DGDODK VXDWX SURVHV XVDKD \DQJ

GLODNXNDQ ROHK VHVHRUDQJ XQWXN PHPSHUROHK VXDWX SHUXEDKDQ WLQJNDK

ODNX \DQJ EDUX VHFDUD NHVHOXUXKDQ� VHEDJDL KDVLO SHQJDODPDQQ\D GDODP

LQWHUDNVLQ\D GHQJDQ OLQJNXQJDQ��� *DJQH PHQ\DWDNDQ EDKZD EHODMDU

PHUXSDNDQ SHUXEDKDQ GLVSRVLVL DWDX NHFDNDSDQ PDQXVLD \DQJ

EHUODQJVXQJ VHODPD SHULRGH ZDNWX WHUWHQWX� GDQ SHUXEDKDQ SHULODNX LWX

WLGDN EHUDVDO GDUL SURVHV SHUWXPEXKDQ���

�� 6ODPHWR� %HODMDU GDQ )DNWRU�)DNWRU \DQJ PHPSHQJDUXKL� �-DNDUWD� 37�5LQHND &LSWD� ������
KOP� ��

�� 5LIDெL� $� GDQ &�7� $QQL� ����� 3VLNRORJL 3HQGLGLNDQ� �6HPDUDQJ� 811(6 3UHVV�� KOP� ���



ϭϵ

0HQXUXW %ORRP KDVLO EHODMDU DGDODK PHQFDNXS NHPDPSXDQ

NRJQLWLI� DIHNWLI� GDQ SVLNRPRWRULN� :� :LQNHO PHQJHPXNDNDQ EDKZD

GHILQLVL KDVLO EHODMDU DGDODK NHEHUKDVLODQ VLVZD GLVHNRODK \DQJ

PHZXMXGNDQ GDODP EHQWXN DQJND� $GDSXQ PHPXUXW 6XGMDQD SHQJHUWLDQ

KDVLO EHODMDU DGDODK NHPDPSXDQ�NHPDPSXDQ \DQJ GLPLOLNL VLVZD

VHWHODK PHQHULPD SHQJDODPDQ EHODMDUQ\D��� 0HQXUXW 0XGLMRQR GDQ

'LP\DWL PHQMHODVNDQ EDKZD KDVLO EHODMDU DGDODK KDVLO \DQJ GLGDSDWNDQ

GDODP EHQWXN VNRU DWDX DQJND VHWHODK VLVZD VHOHVDL GLEHULNDQ WHV KDVLO

EHODMDU GDODP ZDNWX WHUWHQWX���

'DODP SHQHOLWLDQ LQL SHQHOLWL PHQJJXQDNDQ KDVLO WHV VXPDWLI� 7HV

VXPDWLI LDODK SHQHQWXDQ NHQDLNDQ NHODV EDJL VHWLDS VLVZD� 7HV VXPDWLI

DGDODK SHQLODLDQ \DQJ GLODNXNDQ WLDS DNKLU VHPHVWHU� VHWHODK SDUD VLVZD

PHQ\HOHVDLNDQ SURJUDP EHODMDU GDUL VXDWX ELGDQJ VWXGL DWDX PDWD

SHODMDUDQ WHUWHQWX VHODPD VDWX SHULRGH�

E� )DNWRU�IDNWRU \DQJ PHPSHQJDUXKL KDVLO EHODMDU

6ODPHWR PHQ\DWDNDQ EDKZD NHJLDWDQ EHODMDU GLSHQJDUXKL ROHK GXD

IDNWRU� \DLWX IDNWRU LQWHUQDO GDQ HNVWHUQDO���

�� )DNWRU LQWHUQDO PHUXSDNDQ IDNWRU \DQJ DGD GDODP GLUL LQGLYLGX \DQJ

VHGDQJ EHODMDU� IDNWRU LQWHUQDO PHOLSXWL�

D� -DVPDQL WHUGLUL GDUL NHVHKDWDQ GDQ FDFDW WXEXK�

E� 3VLNRORJLV WHUGLUL GDUL LQWHOHJHQVL� SHUKDWLDQ� PLQDW� EDNDW� PRWLI�

NHPDWDQJDQ� GDQ NHVLDSDQ� ,QWHOHJHQVL DWDX NHFDNDSDQ \DQJ

GLPLOLNL VHVHRUDQJ GDSDW PHPSHQJDUXKL EHODMDU�

�� ,U� <HQGUL :LUGD� 0�6L�GNN�� )DNWRU�)DNWRU 'HWHUPLQDQ +DVLO %HODMDU 6LVZD� �-DNDUWD�
3XVDW 3HQHOLWLDQ .HELMDNDQ� %DGDQ 3HQHOLWLDQ GDQ 3HQJHPEDQJDQ GDQ 3HPEXNXDQ� .HPHQWHULDQ GDQ
.HEXGD\DDQ� ������ KOP� ��

�� $QJJUDLQL )LWULDQLQJW\DV� ³3HQLQJNDWDQ +DVLO %HODMDU ,3$ 0HODOXL 0RGHO 'LVFRYHU\
/HDUQLQJ 6LVZD .HODV ,9 6'1 *HGDQJDQDN ��´� H�-XUQDO 0LWUD 3HQGLGLNDQ 9RO��� 1R� �� ����� KOP�
����

�� 6ODPHWR� %HODMDU GDQ )DNWRU�)DNWRU \DQJ PHPSHQJDUXKL� �-DNDUWD� 37�5LQHND &LSWD� ������
KOP� ������



ϮϬ

F� .HOHODKDQ WHUGLUL GDUL NHOHODKDQ MDVPDQL GDQ URKDQL� .HGXDQ\D

GDSDW PHPSHQJDUXKL EHODMDU� $JDU VLVZD GDSDW EHODMDU GHQJDQ EDLN

KDUXVODK PHQJKLQGDUL NHOHODKDQ�

�� )DNWRU HNVWHUQDO PHUXSDNDQ IDNWRU \DQJ DGD GL OXDU LQGLYLGX� IDNWRU

HNVWHUQDO PHOLSXWL�

D� .HOXDUJD� VLVZD \DQJ EHODMDU DNDQ PHQHULPD SHQJDUXK GDUL

NHOXDUJD EHUXSD FDUD RUDQJ WXD PHQGLGLN� UHODVL DQWDUD DQJJRWD

NHOXDUJD� VXDVDQD UXPDK WDQJJD� NHDGDDQ HNRQRPL UXPDK WDQJJD�

SHQJHUWLDQ RUDQJ WXD� GDQ ODWDU EHODNDQJ NHEXGD\DDQ�

E� 6HNRODK� \DQJ PHPSHQJDUXKL NHJLDWDQ EHODMDU PHQFDNXS PHWRGH

PHQJDMDU� NXULNXOXP� UHODVL JXUX GHQJDQ VLVZD� GLVLSOLQ VHNRODK�

SHODMDUDQ GDQ ZDNWX VHNRODK� VWDQGDU SHODMDUDQ� NHDGDDQ JHGXQJ�

PHWRGH EHODMDU GDQ WXJDV UXPDK�

F� 0DV\DUDNDW� PHUXSDNDQ IDNWRU HNVWHUQDO \DQJ EHUSHQJDUXK WHUKDGDS

EHODMDU VLVZD� 3HQJDUXK LWX WHUMDGL NDUHQD NHEHUDGDDQ VLVZD GDODP

PDV\DUDNDW� $GDSXQ KDO \DQJ PHPSHQJDUXKL VLVZD GDODP

PDV\DUDNDW \DLWX NHJLDWDQ VLVZD� PHGLD PDVD� WHPDQ EHUJDXO� GDQ

EHQWXN NHKLGXSDQ PDV\DUDNDW�

�� 6WDWLVWLND 0DWHPDWLND

�� 3HQJHUWLDQ 6WDWLVWLND

6WDWLVWLND DGDODK LOPX SHQJHWDKXDQ \DQJ EHUKXEXQJDQ GHQJDQ

FDUD�FDUD SHQJXPSXODQ GDWD� SHQJRODKDQ GDWD� SHQ\DMLDQ GDWD�

SHQJDQDOLVDDQ GDWD VHUWD SHQ\LPSXODQ GDWD�

�� 8NXUDQ 3HPXVDWDQ 'DWD

D� 5DWD�UDWD �0HDQ�

ܽݐܽݎ െ ܽݐܽݎ ൌ
݄݈ܽ݉ݑ݆ ݄ݑݎݑ݈݁ݏ ܽݐܽ݀

ܽݕ݊݇ܽݕܾ݊ܽ ܽݐܽ݀

'LWXOLV GDODP EHPWXN UXPXV�

¾ -LND VHEDUDQ GDWD WLGDN GLVHEXW IUHNXHQVLQ\D

෤ݔ ൌ
ͳݔ ൅ ʹݔ ൅ ͵ݔ ൅ Ǥ Ǥ Ǥ ݊ݔ

݊



Ϯϭ

&RQWRK�

1LODL XMLDQ PDWHPDWLND VLVZD SDGD VXDWX VHNRODK \DLWX �� �� �� �� �� �� ��

�� �� � PDND WHQWXNDQ QLODL UDWD�UDWD GDUL GDWD WHUVHEXW �

3HQ\HOHVDLDQ�

෤ݔ ൌ
ͳݔ ൅ ʹݔ ൅ ͵ݔ ൅ Ǥ Ǥ Ǥ ݊ݔ

݊

ൌ ͹൅͸൅ͺ൅ͷ൅ͻ൅͸൅ͺ൅͸൅͹൅ͺ
ͳͲ

ൌ ͹Ͳ
ͳͲ

ൌ ͹

-DGL QLODL UDWD�UDWDQ\D DGDODK ��

¾ -LND VHEDUDQ GDWD WLGDN GLVHEXW MXPODK IUHNXHQVLQ\D

෤ݔ ൌ
ሺ݂ͳǤ ͳሻݔ ൅ ሺ݂ʹǤ ሻʹݔ ൅ ሺ݂͵Ǥ ሻ͵ݔ ൅ Ǥ Ǥ Ǥ ൅ ሺ݂݊Ǥ ሻ݊ݔ

݂ͳ ൅ ݂ʹ ൅ ǥ ൅ ݂݊

&RQWRK�

%HULNXW WDEHO \DQJ PHQXQMXNNDQ QLODL XMLDQ PDWHPDWLND VLVZD GDQ

IUHNXQVL VLVZD \DQJ PHQGDSDWNDQ WLDS�WLDS QLODL�

7DEHO �� � FRQWRK VRDO

1LODL 8MLDQ )UHNXHQVL

�� �

�� �

�� �

�� �

�� �

��� �
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3HQ\HOHVDLDQ�

෤ݔ ൌ
ሺ݂ͳǤ ͳሻݔ ൅ ሺ݂ʹǤ ሻʹݔ ൅ ሺ݂͵Ǥ ሻ͵ݔ ൅ Ǥ Ǥ Ǥ ൅ ሺ݂݊Ǥ ሻ݊ݔ

݂ͳ ൅ ݂ʹ ൅ Ǥ Ǥ Ǥ ൅ ݂݊

෤ݔ ൌ ͷͲ ݔ ͳ ൅ ͸Ͳ ݔ ͵ ൅ ͹Ͳ ݔ Ͷ ൅ ͺͲ ݔ ͸ ൅ ͻͲ ݔ Ͷ ൅ሺͳͲͲ ݔ ʹሻ
ͳ൅͵൅Ͷ൅͸൅Ͷ൅ʹ

෤ݔ ൌ
ͷͲ ൅ ͳͺͲ ൅ ʹͺͲ ൅ ͶͺͲ ൅ ͵͸Ͳ ൅ ʹͲͲ

ʹͲ

෤ݔ ൌ
ͳͷͷͲ
ʹͲ

ൌ ͹͹ǡͷ

-DGL QLODL UDWD�UDWDQ\D DGDODK ����

E� 0RGXV �0R�

0RGXV DGDODK GDWD \DQJ SDOLQJ VHULQJ PXQFXO DWDX GDWD \DQJ

PHPSXQ\DL IUHNXHQVL EHVDU�

&RQWRK�

1LODL XMLDQ PDWHPDWLND VLVZD SDGD VXDWX VHNRODK \DLWX �� �� �� �� �� �� ��

�� �� � PDND WHQWXNDQ PRGXV GDUL GDWD WHUVHEXW �

3HQ\HOHVDLDQ�

'DWD \DQJ GLXUXWNDQ  �� �� �� �� �� �� �� �� �� �

%DQ\DN GDWD  ��

-DGL PRGXVQ\D DGDODK � GDQ � NDUHQD PXQFXO VHEDQ\DN ��

F� 0HGLDQ �0H�

0HGLDQ DGDODK QLODL WHQJDK GDWD VHWHODK GLXUXWNDQ

¾ 'DWD JDQMLO� 0H ൅ͳ݊ݔ 
ʹ

&RQWRK�

1LODL XMLDQ PDWHPDWLND VLVZD SDGD VXDWX VHNRODK \DLWX �� �� �� �� �� �� ��

�� � PDND WHQWXNDQ PHGLDQ GDUL GDWD WHUVHEXW �

3HQ\HOHVDLDQ�



Ϯϯ

'DWD \DQJ GLXUXWNDQ  �� �� �� �� �� �� �� �� ��

%DQ\DN GDWD  �

0H ൅ͳ݊ݔ 
ʹ

 ͻ൅ͳ
ʹ

ൌ ͷ

;�  �

-DGL PHGLDQQ\D DGDODK �

¾ 'DWD JHQDS� 0H ݊ݔ 
ʹ൅݊

ʹ൅ͳ
ʹ

&RQWRK�

1LODL XMLDQ PDWHPDWLND VLVZD SDGD VXDWX VHNRODK \DLWX �� �� �� �� �� �� ��

�� �� � PDND WHQWXNDQ PHGLDQ GDUL GDWD WHUVHEXW �

3HQ\HOHVDLDQ�

'DWD \DQJ GLXUXWNDQ  �� �� �� �� �� �� �� �� �� �

%DQ\DN GDWD  ��

0H ൅ͳ݊ݔ 
ʹ

 ͹൅͹
ʹ

ൌ ͹

-DGL PHGLDQQ\D DGDODK �

&� .HUDQJND %HUSLNLU
0DWHPDWLND PHUXSDNDQ VDODK VDWX PXDWDQ SHPEHODMDUDQ GDODP VWUXNWXU

NXULNXOXP 6'�0,� 6'/%� GDQ VHGHUDMDW� 6DODK VDWX WXMXDQ SHPEHODMDUDQ

0DWHPDWLND \DLWX PHPHFDKNDQ PDVDODK \DQJ PHOLSXWL NHPDPSXDQ PHPDKDPL

PDVDODK� PHUDQFDQJ PRGHO� GDQ PHQDIVLUNDQ VROXVL \DQJ GLSHUROHK� .HPDPSXDQ

SHPHFDKDQ PDVDODK GLSHUOXNDQ XQWXN PHPHFDKNDQ PDVDODK PDWHPDWLND� 6HVXDL

WHRUL PHWDNRJQLVL� NHPDPSXDQ SHPHFDKDQ PDVDODK PHUXSDNDQ VDODK VDWX

NHPDPSXDQ \DQJ GLSHUOXNDQ XQWXN PHQJDWXU GDQ PHQJRQWURO EHODMDU VLVZD�

.XDOLWDV KDVLO EHODMDU VLVZD GDSDW PHPHQXKL WXQWXWDQ PDV\DUDNDW� MLND

NHPDPSXDQ SHPHFDKDQ PDVDODK GLWHUDSNDQ GDODP SHPEHODMDUDQ� %HUGDVDUNDQ

WHRUL PHWDNRJQLVL WHUVHEXW� GDSDW GLVLPSXONDQ EDKZD VDODK VDWX KDO \DQJ



Ϯϰ

PHQHQWXNDQ NHEHUKDVLODQ NXDOLWDV KDVLO EHODMDU PDWHPDWLND VLVZD \DLWX

NHPDPSXDQ SHPHFDKDQ PDVDODK�

6HODLQ LWX VDODK VDWX PDVDODK SHQWLQJ GDODP SHPEHODMDUDQ PDWHPDWLND

VDDW LQL DGDODK SHQWLQJQ\D SHQJHPEDQJDQ NHPDPSXDQ NRPXQLNDVL PDWHPDWLND

VLVZD� 3HQJHPEDQJDQ NRPXQLNDVL MXJD PHQMDGL VDODK VDWX WXMXDQ SHPEHODMDUDQ

PDWHPDWLND GDQ PHQMDGL VDODK VDWX VWDQGDU NRPSHWHQVL OXOXVDQ GDODP ELGDQJ

PDWHPDWLND� 0HODOXL SHPEHODMDUDQ PDWHPDWLND� VLVZD GLKDUDSNDQ GDSDW

PHQJNRPXQLNDVLNDQ JDJDVDQ GHQJDQ VLPERO� WDEHO� GLDJUDP� DWDX PHGLD ODLQ

XQWXN PHPSHUMHODV NHDGDDQ DWDX PDVDODK���

*DPEDU �� � 'HVDLQ .HUDQJND %HUSLNLU

'HVDLQ WHUVHEXW PHQXQMXNNDQ EDKZD NHPDPSXDQ SHPHFDKDQ PDVDODK

�;�� GDQ NRPXQLNDVL PDWHPWDLND �;�� VHEDJDL YDULDEHO EHEDV GDQ KDVLO EHODMDU

PDWHPDWLND �<� VHEDJDL YDULDEHO WHULNDW� 'DODP KDO LQL NHPDPSXDQ SHPHFDKDQ

PDVDODK GDQ NRPXQLNDVL PDWHPDWLND DODP PHPSHQJDUXKL KDVLO EHODMDU

PDWHPDWLND VLVZD NHODV 9,,, 076 1: .DUDQJ %DWD .RWD 0DWDUDP�

'� +LSRWHVLV 3HQHOLWLDQ
+LSRWHVLV PHUXSDNDQ MDZDEDQ VHPHQWDUD WHUKDGDS UXPXVDQ PDVDODK

SHQHOLWLDQ \DQJ WHODK GLQ\DWDNDQ GDODP EHQWXN NDOLPDW SHUWDQ\DDQ� 'LNDWDNDQ

VHPHQWDUD� NDUHQD MDZDEDQ \DQJ GLEHULNDQ EDUX GLGDVDUNDQ SDGD WHRUL \DQJ

UHOHYDQ� EHOXP GLGDVDUNDQ SDGD IDNWD�IDNWD HPSLULV \DQJ GLSHUROHK PHODOXL

SHQJXPSXODQ GDWD� -DGL KLSRWHVLV MXJD GDSDW GLQ\DWDNDQ VHEDJDL MDZDEDQ WHRULWLV

�� 5DWXPDQDQ� 7� *� ����� .RPXQLNDVL 0DWHPDWLND� 7LQMDXDQ SDGD 0RGHO 3,6. GDQ
0RGHO 3/� %XOHWLQ 3HQGLGLNDQ 0DWHPDWLND� $PERQ� ).,3 8QLYHUVLWDV 3DWWLPXUD�
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WHUKDGDS UXPXVDQ PDVDODK SHQHOLWLDQ� EHOXP MDZDEDQ \DQJ HPSLULN��� 6HKLQJJD

+LSRWHVLV GDODP SHQHOLWLDQ LQL DQWDUD ODLQ�

+LSRWHVLV SHPHFDKDQ PDVDODK GDQ NRPXQLNDVL PDWHPDWLND WHUKDGDS KDVLO

EHODMDU 0DWHPDWLND

�� 7HUGDSDW SHQJDUXK NHPDPSXDQ SHPHFDKDQ PDVDODK PDVDODK WHUKDGDS KDVLO

EHODMDU 0DWHPDWLND VLVZD NHODV 9,,, GL 07V 1: .DUDQJ %DWD 0DWDUDP SDGD

WDKXQ DMDUDQ ����������

�� 7HUGDSDW SHQJDUXK NRPXQLNDVL PDWHPDWLND WHUKDGDS KDVLO EHODMDU 0DWHPDWLND

VLVZD NHODV 9,,, GL 07V 1: .DUDQJ %DWD 0DWDUDP SDGD WDKXQ DMDUDQ

����������

�� 7HUGDSDW SHQJDUXK NHPDPSXDQ SHPHFDKDQ PDVDODK PDVDODK GDQ NRPXQLNDVL

PDWHPDWLND WHUKDGDS KDVLO EHODMDU 0DWHPDWLND VLVZD NHODV 9,,, GL 07V 1:

.DUDQJ %DWD 0DWDUDP SDGD WDKXQ DMDUDQ ����������

�� 6XJL\RQR� 0HWRGH 3HQHOLWLDQ .XDQWLWDWLI� .XDOLWDWLI� 'DQ 5	'� �%DQGXQJ� $OIDEHWD� ������
KOP� ���
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%$% ,,,

0(72'( 3(1(/,7,$1

$� -HQLV GDQ 3HQGHNDWDQ 3HQHOLWLDQ
3HQHOLWLDQ LQL PHQJJXQDNDQ MHQLV SHQHOLWLDQ NRUHODVL \DLWX MHQLV SHQHOLWLDQ

\DQJ PHQJJXQDNDQ PHWRGH VWDWLVWLN \DQJ PHQJXNXU SHQJDUXK DQWDUD GXD

YDULDEHO� 'HQJDQ PHQJJXQDNDQ MHQLV SHQHOLWLDQ NRUHODVL SHQHOLWL GDSDW

PHQ\HOLGLNL KXEXQJDQ GXD YDULDEHO ;� �.HPDPSXDQ SHPHFDKDQ PDVDODK� GDQ ;�

�.RPXQLNDVL PDWHPDWLND� VHFDUD EHUVDPDDQ� 6HGDQJNDQ SHQGHNDWDQ \DQJ

GLJXQDNDQ GDODP SHQHOLWLDQ LQL DGDODK SHQGHNDWDQ NXDQWLWDWLI� GLPDQD GDWD \DQJ

GLGDSDWNDQ EHUXSD DQJND GDQ DQDOLVLV GDWD \DQJ GLODNXNDQ PHQJJXQDNDQ

SHUKLWXQJDQ VWDWLVWLND�

%� 3RSXODVL GDQ 6DPSHO
3RSXODVL DGDODK NHVHOXUXKDQ REMHN \DQJ PHPLOLNL NHPXQJNLQDQ XQWXN

GLSLOLK VHGDQJNDQ VDPSHO DGDODK EDJLDQ NHFLO GDUL MXPODK DWDX NDUDNWHULVWLN \DQJ

GLPLOLNL ROHK DQJJRWD SRSXODVL \DQJ GL MDGLNDQ SHUZDNLODQ GDUL DQJJRWD SRSXODVL�

-XPODK VLVZD NHODV 9,,, GL 07V 1: .DUDQJ %DWD 0DWDUDP \DQJ VHEDQ\DN ��

RUDQJ� 'LNDUHQDNDQ NHODV 9,,, KDQ\D PHPLOLNL VDWX NHODV� PDND VDPSOLQJ \DQJ

GLJXQDNDQ GDODP SHQHOLWLDQ LQL DGDODK VDPSOLQJ MHQXK DWDX VHULQJ GLVHEXW MXJD

VHQVXV�

0HQXUXW VXJL\RQR SHQJHUWLDQ GDUL VDPSOLQJ MHQXK DGDODK WHNQLN

SHQHQWXDQ VDPSHO ELOD VHPXD DQJJRWD SRSXODVL GLMDGLNDQ VDPSHO� KDO LQL

GLODNXNDQ ELOD MXPODK SRSXODVL UHODWLYH NHFLO� NXUDQJ GDUL ��� DWDX SHQHOLWLDQ

LQJLQ PHPEXDW JHQHUDOLVDVL GHQJDQ NHVDODKDQ \DQJ VDQJDW NHFLO� ,VWLODK ODLQ

VDPSHO MHQXK DGDODK VHQVXV� GLPDQD VHPXD SRSXODVL GLMDGLNDQ VDPSHO���

&� :DNWX GDQ 7HPSDW 3HQHOLWLDQ
:DNWX SHQHOLWLDQ GLODNXNDQ SDGD EXODQ 0DUHW GL 07V 1: .DUDQJ %DWD

0DWDUDP WDKXQ DMDUDQ ����������

ϯϯ /ďŝĚ͕͘ ŚĂů͘ϴϱ͘
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'� 9DULDEHO 3HQHOLWLDQ
9DULDEHO SHQHOLWLDQ SDGD GDVDUQ\D DGDODK VHJDOD VHVXDWX \DQJ EHUEHQWXN

DSD VDMD \DQJ GLWHWDSNDQ ROHK SHQHOLWL XQWXN GLSHODMDUL VHKLQJJD GLSHUROHK

LQIRUPDVL WHQWDQJ KDO WHUVHEXW� NHPXGLDQ GLWDULN NHVLPSXODQQ\D� $GDSXQ YDULDEHO

SDGD SHQHOLWLDQ LQL \DLWX� VHEDJDL EHULNXW�

�� 9DULDEHO EHEDV �,QGHSHQGHQ�� YDULDEHO EHEDV DGDODK YDULDEHO \DQJ PHQMDGL

VHEDE SHUXEDKDQQ\D DWDX WLPEXOQ\D YDULDEHO GHSHQGHQ �WHULNDW�� -DGL� YDULDEHO

EHEDV GDODP SHQHOLWLDQ LQL DGDODK NHPDPSXDQ SHPHFDKDQ PDVDODK �;�� GDQ

NRPXQLNDVL PDWHPDWLND �;���

�� 9DULDEHO WHULNDW �'HSHQGHQ�� YDULDEHO WHULNDW PHUXSDNDQ YDULDEHO \DQJ

GLSHQJDUXKL DWDX \DQJ PHQMDGL DNLEDW� NDUHQD DGDQ\D YDULDEHO EHEDV� -DGL�

YDULDEHO WHULNDW GDODP SHQHOLWLDQ LQL DGDODK KDVLO EHODMDU 0DWHPDWLND �<��

(� 'HVDLQ 3HQHOLWLDQ
0HQGHVDLQ EHUDUWL PHODNXNDQ SHUHQFDQDDQ VHKLQJJD GHVDLQ PHUXSDNDQ

VXDWX SURVHV GDODP UDQJND SHQJDPELODQ NHSXWXVDQ VHEHOXP SHNHUMDDQ WLED

ZDNWXQ\D XQWXN GLODNVDQDNDQ� 'HVDLQ SHQHOLWLDQ DGDODK UHQFDQD DWDX UDQFDQJDQ

NHUMD \DQJ WHUVWUXNWXU GDODP KDO KXEXQJDQ�KXEXQJDQ DQWDU YDULDEHO \DQJ GLEXDW

ROHK SHQHOLWL VHEDJDL DQFDQJ�DQFDQJ NHJLDWDQ \DQJ DNDQ GLODNVDQDNDQ ROHK

SHQHOLWL���

'HVDLQ SHQHOLWLDQ LQL WHUGLUL GDUL GXD YDULDEHO EHEDV \DLWX NHPDPSXDQ

SHPHFDKDQ PDVDODK �;�� GDQ NRPXQLNDVL PDWHPDWLND �;��� VHGDQJNDQ YDULEDHO

WHULNDWQ\D \DLWX KDVLO EHODMDU 0DWHPDWLND �<�� $GDSXQ PHWRGH \DQJ GLJXQDNDQ

DGDODK PHWRGH WHVW GHQJDQ GHVDLQ SHQHOLWLDQ VHEDJDL EHULNXW�

*DPEDU �� � 'HVDLQ 3HQHOLWLDQ

ϯϰ $ULNXQWR� 3URVHGXU 3HQHOLWLDQ 6XDWX 3HQGHNDWDQ 3UDNWLI� �-DNDUWD�5LQHND &LSWD� ������ K�
��
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.HWHUDQJDQ�

;� � 9DULDEHO EHEDV �NHPDPSXDQ SHPHFDKDQ PDVDODK�

;� � 9DULDEHO EHEDV �NRPXQLNDVL PDWHPDWLND�

< � 9DULDEHO WHULNDW �KDVLO EHODMDU PDWHPDWLND�

U;�< � +XEXQJDQ NHPDPSXDQ SHPHFDKDQ PDVDODK WHUKDGDS KDVLO

EHODMDU

U;�< � +XEXQJDQ NRPXQLNDVL PDWHPDWLND WHUKDGDS KDVLO EHODMDU

5 � +XEXQJDQ NHPDPSXDQ SHPHFDKDQ PDVDODK GDQ NRPXQLNDVL

PDWHPDWLND WHUKDGDS KDVLO EHODMDU

)� ,QVWUXPHQ�$ODW GDQ %DKDQ 3HQHOLWLDQ
,QVWUXPHQ SHQHOLWLDQ DGDODK DODW \DQJ GLJXQDNDQ XQWXN PHPSHUROHK�

PHQJRODK� GDQ PHQJLQWHUSUHVWDVLNDQ LQIRUPDVL \DQJ GLSHUROHK GDUL UHVSRQGHQ

\DQJ GLODNXNDQ GHQJDQ PHQJJXQDNDQ SROD XNXU \DQJ VDP��� ,QVWUXPHQ SHQHOLWLDQ

PHPLOLNL SHUDQDQ \DQJ VDQJDW SHQWLQJ GDODP SHQHOLWLDQ NDUHQD NXDOLWDV GDWD

WHUJDQWXQJ GDUL NXDOLWDV LQVWUXPHQ SHQHOLWLDQ \DQJ GLJXQDNDQ� $JDU PHPSHUROHK

GDWD \DQJ EHQDU� LQVWUXPHQ KDUXV PHPHQXKL GXD V\DUDW SHQWLQJ \DLWX UHOLDEOH GDQ

YDOLG �KDQGDO GDQ EHQDU��

�� 7HV

7HV PHUXSDNDQ VHNXPSXODQ SHUWDQ\DDQ DWDX ODWLKDQ VHUWD DODW ODLQ

\DQJ GLJXQDNDQ XQWXN PHQJXNXU NHWHUDPSLODQ� SHQJHWDKXDQ LQWHOHJHQVL�

NHPDPSXDQ DWDX EDNDW \DQJ GLPLOLNL ROHK LQGLYLGX PDXSXQ NHORPSRN��� 7HV

\DQJ GLEHULNDQ GDODP SHQHOLWLDQ LQL \DLWX WHVW WXOLV WHUNDLW GHQJDQ

NHPDPSXDQ SHPDKDPDQ NRQVHS EHODMDU PDWHPDWLND SDGD PDWHUL 6WDWLVWLND�

MXPODK VRDO WHUGLUL GDUL � EXWLU VRDO GDODP EHQWXN HVVD\� 6RDO \DQJ GLJXQDNDQ

SHQHOLWL GDODP SHQHOLWLDQ LQL DGDODK VRDO�VRDO \DQJ GLDPELO GDUL EXNX 0RGXO

0DWHPDWLND NHODV 9,,, 603�07V ROHK $� :DJL\R� 6UL 0XO\RQR GDQ 6XVDQWR

7DKXQ ���� VXGDK WHUXML NHYDOLGDQ\D� 7HV LQL EHUWXMXDQ XQWXN PHQJHWDKXL

�� 6\RILDQ 6LUHJDU� 6WDWLVWLN 3DUDPHWULN XQWXN 3HQHOLWLDQ .XDQWLWDWLI� �-DNDUWD� %XPL $NVDUD�
������ KOP� ���

�� 'LQD 5RG]LWD 1DVKRED� ³3HQJDUXK *HQGHU 7HUKDGDS .HPDPSXDQ 3HPHFDKDQ 0DVDODK
6LVZD .HODV 9,, 3DGD 3RNRN %DKDVDQ +LPSXQDQ 'LNRQWURO 'HQJDQ .HPDPSXDQ %HUSLNLU .ULWLV 'L
07V 'DUXO $PDQDK´� �6NULSVL� )6'7 8,1 :DOLVRQJR� 6HPDUDQJ� ������ KOP� ���
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WLQJNDW NHPDPSXDQ SHPDKDPDQ VLVZD SDGD PDWHUL 6WDWLVWLND GDQ EDJDLPDQD

FDUD VLVZD PHQJNRPXQLNDVLNDQ SHPDKDPDQQ\D NHSDGD VLVZD ODLQQ\D DWDX

JXUX�

�� 'RNXPHQWDVL

0HQXUXW 6XJL\RQR ������ ���� GRNXPHQWDVL PHUXSDNDQ FDWDWDQ

SHULVWLZD \DQJ VXGDK EHUODOX� 'RNXPHQWDVL \DQJ GLJXQDNDQ GDODP SHQHOLWLDQ

LQL DGDODK XQWXN PHPSHUROHK GDWD WHUWXOLV� VHSHUWL� QDPD ± QDPD VLVZD�

GDIWDU KDVLO EHODMDU VLVZD� SURILO VHNRODK� GDQ KDO ± KDO \DQJ GLSHUOXNDQ

GDODP SHQHOLWLDQ� 'RNXPHQWDVL GLODNXNDQ XQWXN PHQJHWDKXL NRQGLVL GL

VHNRODK GDQ PHQFDUL GDWD \DQJ GLNLUD GDSDW PHQGXNXQJ XQWXN PHQGDSDWNDQ

KDVLO SHQHOLWLDQ \DQJ EDLN GDQ OHELK DNXUDW�

*� 7HNQLN 3HQJXPSXODQ 'DWD
7HNQLN SHQJXPSXODQ GDWD�SURVHGXU SHQHOLWLDQ \DQJ GLJXQDNDQ GDODP

SHQHOLWLDQ LQL XQWXN PHQJXPSXONDQ GDWD GDQ PHQMDZDE SHUWDQ\DDQ�SHUWDQ\DDQ

GDODP SHQHOLWLDQ� $GDSXQ EHEHUDSD WDKDS�WDKDS \DQJ GLODNXNDQ ROHK SHQHOLWL

DGDODK�

�� 7HVW

3DGD SHQHOLWLDQ LQL SHPEHULDQ WHV NHSDGD VLVZD EHUWXMXDQ XQWXN

PHQJHWDKXL WLQJNDW NHPDPSXDQ SHPHFDKDQ PDVDODK GDQ NRPXQLNDVL

PDWHPDWLND VLVZD� 6RDO WHV \DQJ GLJXQDNDQ GDODP SHQHOLWLDQ LQL GLDPELO GDUL

EXNX 0RGXO 0DWHPDWLND NHODV 9,,, 603�07V ROHK $� :DJL\R� 6UL 0XO\RQR

GDQ 6XVDQWR 7DKXQ ���� 7HVW \DQJ GLEHULNDQ EHUEHQWXN VRDO HVVD\ EHUMXPODK

� VRDO EHUGDVDUNDQ PDWHUL \DQJ GLDMDUNDQ� $GDSXQ WHV KDVLO EHODMDU XQWXN

PHQJHWDKXL WLQJNDW SHPDKDPDQ NRQVHS SDGD PDWHUL 6WDWLVWLND� 3HQHOLWLDQ LQL

GLODNXNDQ SDGD VLVZD NHODV 9,,, \DQJ WHUSLOLK VHEDJDL VDPSHO� 6HWHODK

GLEHULNDQ WHV SDGD VDPSHO NHPXGLDQ GLODNXNDQ DQDOLVLV GDWD� +DVLO WHV WHUVHEXW

GLJXQDNDQ XQWXN PHQMDZDE KLSRWHVLV SHQHOLWLDQ�
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�� 'RNXPHQWDVL

'RNXPHQWDVL EHUWXMXDQ XQWXN PHPSHUROHK GDWD GDQ LQIRUPDVL GDODP

EHQWXN YLGHR DWDX JDPEDU EDLN NHWLND VLVZD PHQ\HOHVDLNDQ VRDO WHV

NHPDPSXDQ SHPHFDKDQ PDVDODK GDQ NRPXQLNDVL PDWHPDWLND�

+� 3URVHGXU 3HQHOLWLDQ
3HQHOLWLDQ OHELK WHUDUDK GDQ IRFXV� PDND SURVHGXU SHQHOLWLDQ GDODP

SHQHOLWLDQ LQL DGDODK VHEDJDL EHULNXW�

�� 7DKDS SHQGDKXOXDQ

D� 0HPLQWD VXUDW L]LQ SHQHOLWLDQ NH SLKDN 8QLYHUVLWDV 1HJHUL 0DWDUDP

�8,1��

E� 0HQ\DPSDLNDQ VXUDW L]LQ SHQHOLWLDQ NH 07V 1: .DUDQJ %DWD 0DWDUDP�

F� 0HODNXNDQ NRQVXOWDVL GHQJDQ JXUX PDWHPDWLND NHODV 9,,, 07V 1:

.DUDQJ %DWD 0DWDUDP�

G� .RQVXOWDVL GHQJDQ GRVHQ SHPELPELQJ�

�� 7DKDS SHUHQFDQDDQ

D� 0HQ\XVXQ NHPEDOL VRDO WHV \DQJ DGD GL EXNX 0RGXO PDWHPDWLND XQWXN

PHQJHWDKXL NHPDPSXDQ SHPHFDKDQ PDVDODK GDQ NRPXQLNDVL PDWHPDWLND

VLVZD�

E� 0HQ\LDSNDQ SHUDODWDQ XQWXN NHSHUOXDQ GRNXPHQWDVL�

�� 7DKDS SHODNVDQDDQ

D� 0HPEHULNDQ DUDKDQ PHQJHQDL NHPDPSXDQ SHPHFDKDQ PDVDODK GDQ

NRPXQLNDVL PDWHPDWLND�

E� 0HPEHULNDQ VRDO WHV \DQJ VXGDK GLYDOLGDVL

F� 0HQJXPSXONDQ OHPEDU KDVLO NHUMD VLVZD

�� 7DKDS DNKLU

D� 0HPLQWD VXUDW EXNWL SHQHOLWLDQ GDUL NHSDOD VHNRODK

E� 3HQXOLVDQ ODSRUDQ KDVLO SHQHOLWLDQ \DLWX PHPEXDW ODSRUDQ WHUWXOLV GDUL

KDVLO SHQHOLWLDQ \DQJ GLODNXNDQ
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,� 7HNQLN $QDOLVLV 'DWD
$QDOLVLV GDWD PHUXSDNDQ VDODK VDWX WHNQLN \DQJ GLODNXNDQ NHWLND

PHQJJXQDNDQ PHWRGH NXDQWLWDWLI JXQD PHPSHUROHK KDVLO GDUL SHQJXPSXODQ

SHQHOLWLDQ� 0DND SHQHOLWLDQ LQL PHQJXQDNDQ WDKDS DQDOLVLV GDWD VHEDJDL EHULNXW�

�� $QDOLVLV 6WDWLVWLN 'HVNULSWLI

$QDOLVLV VWDWLVWLN GHVNULSWLI DGDODK VWDWLVWLF \DQJ GLJXQDNDQ GDODP

PHQJDQDOLVLV GDWD GHQJDQ FDUD PHQGHVNULSVLNDQ DWDX PHQJJDPEDUNDQ GDWD

\DQJ WHUNXPSXO� $QDOLVLV LQL EHUWXMXDQ XQWXN PHPEHULNDQ JDPEDUDQ DWDX

PHQGHVNULSVLNDQ GDWD GDODP YDULDEHO \DQJ GLOLKDW GDUL QLODL UDWD�UDWD �PHDQ��

PLQLPXP� PDNVLPXP� VWDQGDU GHYLDVL� 6WDWLVWLN GHVNULSWLI DGDODK VWDWLVWLND

\DQJ GLJXQDNDQ GDODP PHQGHVNULSVLNDQ GDWD PHQMDGL LQIRUPDVL \DQJ OHELK

MHODV GDQ PXGDK GLSDKDPL \DQJ PHPEHULNDQ JDPEDUDQ PHQJHQDL SHQHOLWLDQ

EHUXSD KXEXQJDQ GDUL YDULDEHO ± YDULDEHO LQGHSHQGHQW�

�� $VXPVL .ODVLN

3UDV\DUDW \DQJ KDUXV GLSHQXKL VHEHOXP PHODQJNDK SDGD XML OLQLHU

VHGHUKDQD LDODK PHODNXNDQ XML DVXPVL NODVLN� $GDSXQ XML DVXPVL NODVLN SDGD

SHQHOLWLDQ LQL VHEDJDL EHULNXW�

D� 8ML 1RUPDOLWDV

8ML QRUPDOLWDV DGDODK XML \DQJ GLODNXNDQ XQWXN PHQLODL VHEDUDQ

GDWD SDGD VHEXDK YDULDEHO� DSDNDK SHUVHEDUDQ GDWD WHUVHEXW EHUGLVWULEXVL

QRUPDO DWDX WLGDN VHKLQJJD DQDOLVLV VHODQMXWQ\D GDSDW GLODNXNDQ� 8QWXN

PHQGHWHNVL QRUPDOLWDV GDWD GDSDW GLODNXNDQ GHQJDQ XML RQH VDPSOH

NROPRJRURY�VPLUQRY WHVW� 8ML VWDWLVLWLN RQH VDPSOH NROPRJRURY�VPLUQRY

GLSLOLK NDUHQD OHELK SHND XQWXN PHQGHWHNVL QRUPDOLWDV GDWD GLEDQGLQJNDQ

GHQJDQ SHQJXMLDQ GHQJDQ PHQJJXQDNDQ JUDILN�

7XMXDQ SHQJXMLDQ LQL DGDODK XQWXN PHQJHWDKXL DSDNDK VDPSHO

\DQJ GLJXQDNDQ GDODP SHQHOLWLDQ LQL EHUGLVWULEXVL QRUPDO DWDX WLGDN�

6DPSHO EHUGLVWULEXVL QRUPDO DSDELOD $V\PSWRWLF VLJ ! WLQJNDW NH\DNLQDQ

\DQJ GLJXQDNDQ GDODP SHQJXMLDQ� GDODP KDO LQL DGDODK ��� DWDX Į ���

6HEDOLNQ\D GLNDWDNDQ WLGDN QRUPDO DSDELOD DV\PSWRWLF VLJ � WLQJNDW

NH\DNLQDQ� -LND KDVLO XML PHQXQMXNDQ VDPSHO EHUGLVWULEXVL QRUPDO PDND
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XML \DQJ DNDQ GLJXQDNDQ GDODP SHQHOLWLDQ LQL DGDODK XML SDUDPHWULN� 7HWDSL

MLND VDPSHO WLGDN EHUGLVWULEXVL QRUPDO PDND XML \DQJ DNDQ GLJXQDNDQ

GDODP SHQHOLWLDQ LQL DGDODK XML QRQ SDUDPHWULN�

'DODP KDO LQL� SHQHOLWL PHQJJXQDNDQ DQDOLVLV XML QRUPDOLWDV

GHQJDQ PHQJJXQDNDQ NULWHULD .ROPRJRURY VPLUQRY GHQJDQ EDQWXDQ

6366������� $GDSXQ ODQJNDK�ODQJNDK GDODP XML .ROPRJRURY VPLUQRY

DGDODK VHEDJDL EHULNXW�

�� 0HQHQWXNDQ +LSRWHVLV

+� � 'DWD EHUGLVWULEXVL 1RUPDO

+�� 'DWD WLGDN EHUGLVWULEXVL QRUPDO

�� 0HQHQWXNDQ WLQJNDW VLJQLILNDQVL � D �

7LQJNDW VLJQLILNDQVL� D \DQJ VHULQJ GLJXQDNDQ DGDODK D  

�� �D  ������

�� 6WDWLVWLND 8ML

0HQQFDUL QLODL .ROPRJRURY VPLUQRY PHQJJXQDNDQ

EDQWXDQ 6366�

�� 0HQHQWXNDQ GDHUDK SHQRODNDQ +� �GDHUDK NULWLV�

+� DNDQ GLWRODN MLND $V\PSWRWLF VLJ � D  ���� EHUDUWL +�

GLWHULPD�

�� .HVLPSXODQ KDVLO XML VLJQLILNDQVL�

E� 8ML /LQHDULWDV

8ML OLQHDULWDV GLJXQDNDQ XQWXN PHQJHWDKXL VLIDW SDGD SHUVHEDUDQ

GDWD DQWDUD YDULDEHO EHEDV GHQJDQ YDULDEHO WHULNDW \DQJ EHUEHQWXN OLQLHU

�JDULV OXUXV�� 0HQXUXW *KR]DOL EDKDZD XML OLQLHULWDV GLODNXNDQ XQWXN

PHQJHWDKXL EHQDU DWDX WLGDN VXDWX GHWDLO PRGHO LQVWUXPHQ� $SDNDK IXQJVL

\DQJ GLJXQDNDQ GDODP SHQHOLWLDQ VHEDLNQ\D EHUEHQWXN OLQLHU� NXELN DWDX

NXDGUDW��� +DUDSDQ GDUL SHQJDPDWDQ \DLWX PHPEHQWXN JDULU OLQLHU DQWDUD

�� 6XOL\DQWR� ³(NRQRPHWULND 7HUDSDQ� 7HRUL GDQ $SOLNDVL GHQJDQ 6366´ �<RJ\DNDUWD�&9�
$QGL 2IIVHW� ����� KDO����

�� ,PDP� *KR]DOL� ³$SOLNDVL $QDOLVLV 0XOWLYDULHWH 'HQJDQ 3URJUDP ,%0 6366 ��´�
�6HPDUDQJ� %DGDQ 3HQHUELW 8QLYHUVLWDV 'LSRQHJRUR� ������
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YDULDEHO EHEDV GDQ YDULDEHO WHULNDW \DQJ EHUDGD SDGD SDUDPHWHU YDULDEHO

LQGHSHQGHQW� 6HODQMXWQ\D MLND WLGDN PHPEHQWXN JDULV OLQLHU PDND WHUGDSDW

NHVDODKDQ GDODP PHQJLQSXW GDWD�

$GD EHEHUDSD FDUD XQWXN PHOLKDW OLQLHULWDV� 6DODK VDWXQ\D GHQJDQ

3�3 RI 3ORW 2I 5HJUHVLRQ� 'LPDQD QLODL GDWD DNDQ PHQGHNDWL JDULV WHQJDK�

PDND PRGHO WHUVHEXW GLDQJJDSOLQHDU�&DUD NHGXD DGDODK PHQJJXQDNDQ

&XUYH (VWLPDWLRQ� \DLWX GHQJDQ KLSRWHVLV VHEDJDL EHULNXW�

+R � 0RGHO GDWD OLQHDU DSDELOD WDUDI VLJQLILNDQ ! ����

+D � 0RGHO GDWD WLGDN OLQHDU DSDELOD WDUDI VLJQLILNDQ � ����

$GDSXQ ODQJNDK�ODQJNDK GDODP XML OLQLHULWDV DGDODK VHEDJDL EHULNXW�

�� 0HQHQWXNDQ +LSRWHVLV

+� �7LGDN DGD KXEXQJDQ OLQLHU

+�� $GD KXEXQJDQ OLQLHU

�� 0HQHQWXNDQ WLQJNDW VLJQLILNDQVL � D �

'LOLKDW GDUL RXWSXW WDEHO $129$� GLSHUROHK QLODL

'HYLDWLRQ IURP /LQHDULW\� 7LQJNDW VLJQLILNDQVL� D \DQJ VHULQJ

GLJXQDNDQ DGDODK D  �� �D  ������

�� 0HQHQWXNDQ GDHUDK SHQRODNDQ +� �GDHUDK NULWLV�

D� -LND QLODL 'HYLDWLRQ IURP /LQHDULW\ 6LJ� ! ����� PDND DGD

KXEXQJDQ \DQJ OLQLHU VHFDUD VLJQLILNDQ DQWDUD YDULDEHO

LQGHSHQGHQW GHQJDQ YDULDEHO GHSHQGHQW�

E� -LND QLODL 'HYLDWLRQ IURP /LQHDULW\ 6LJ� � ����� PDND WLGDN DGD

KXEXQJDQ \DQJ OLQLHU VHFDUD VLJQLILNDQ DQWDUD YDULDEHO

LQGHSHQGHQW GHQJDQ YDULDEHO GHSHQGHQW�

�� .HSXWXVDQ GDQ .HVLPSXODQ

.HSXWXVDQ \DQJ GLDPELO DSDNDK WHULPD +� DWDX WLGDN�

F� 8ML 0XOWLNROLQLHULWDV

-LND QLODL WROHUDQFH OHELK GDUL ���� PHQXQMXNNDQ WLGDN DGDQ\D

PXOWLNROLQHDULWDV GDODP PRGHO UHJUHVL \DQJ PHQMDGL GDVDU SHQJDPELODQ



ϯϰ

NHSXWXVDQ GDODP XML PXOWLNROLQHDULWDV� 6HEDOLNQ\D MLND QLODL WROHUDQFH

OHELK NHFLO GDUL ���� PDND PRGHO UHJUHVL PHPLOLNL PXOWLNROLQHDULWDV� -LND

QLODL 9,) NXUDQJ GDUL ���� GLDVXPVLNDQ WLGDN WHUMDGL PXOWLNROLQHDULWDV

GDODP PRGHO UHJUHVL GDQ KDO LQL PHQMDGL GDVDU SHQJDPELODQ NHSXWXVDQ

GDODP XML PXOWLNROLQHDULWDV� 6HEDOLNQ\D� MLND QLODL 9,) OHELK EHVDU GDUL ��

PDND PRGHO UHJUHVL PHPLOLNL PXOWLNROLQHDULWDV�

$GDSXQ ODQJNDK�ODQJNDK GDODP XML PXOWLNROLQHDULWDV DGDODK

VHEDJDL EHULNXW�

�� 0HQHQWXNDQ +LSRWHVLV

+� �7LGDN WHUGDSDW PXOWLNROLHDULWDV

+�� 7HUGDSDW PXOWLNROLHDULWDV

�� 0HQHQWXNDQ WLQJNDW VLJQLILNDQVL � D �

7LQJNDW VLJQLILNDQVL D \DQJ VHULQJ GLJXQDNDQ DGDODK D  ��

�D  ������

�� 0HQHQWXNDQ GDHUDK SHQRODNDQ +� �GDHUDK NULWLV�

D� -LND QLODL NRHILVLHQ NRUHODVL ! ���� PDND +� GLWRODN� DUWLQ\D

WHUGDSDW PXOWLNROLQHDULWDV�

E� -LND QLODL NRHILVLHQ NRUHODVL � ���� PDND +� GLWHULPD� DUWLQ\D

WLGDN WHUGDSDW PXOWLNROLQHDULWDV�

�� .HSXWXVDQ GDQ .HVLPSXODQ

.HSXWXVDQ \DQJ GLDPELO DSDNDK WHULPD +� DWDX WLGDN�

G� 8ML +HWHURVNHGDVWLVLWDV

$GDQ\D YDULDVL YDULDQFH UHVLGXDO GDUL VDWX SHULRGH SHQJDPDWDQ

NH SHULRGH SHQJDPDWDQ ODLQQ\D GLXML GHQJDQ KHWHURVNHGDVWLVLWDV�

+RPRVNHGDVWLVLWDV PHQJDFX SDGD YDULDQV WHWDS GDUL QLODL UHVLGXDO GDUL VDWX

SHQJDPDWDQ NH SHQJDPDWDQ EHULNXWQ\D� VHGDQJNDQP KHWHURVNHGDVWLVLWDV

PHQJDFX SDGD YDULDQV YDULDEHO GDUL QLODL UHVLGX GDUL VDWX SHQJDPDWDQ NH

SHQJDPDWDQ EHULNXWQ\D�

-LND QLODL VLJQLILNDQVL �6LJ�� OHELK EHVDU GDUL ����� PDND GDSDW

GLVLPSXONDQ EDKZD WLGDN WHUGDSDW WDQGD�WDQGD KHWHURVNHGDVWLVLWDV SDGD



ϯϱ

PRGHO UHJUHVL \DQJ PHQMDGL GDVDU SHQJDPELODQ NHSXWXVDQ GDODP XML

KHWHURVNHGDVWLVLWDV PHQJJXQDNDQ XML JOHMVHU� 6HEDOLNQ\D�

KHWHURVNHGDVWLVLWDV KDGLU GDODP PRGHO UHJUHVL MLND QLODL VLJQLILNDQVL �6LJ��

OHELK NHFLO GDUL �����

$GDSXQ ODQJNDK�ODQJNDK GDODP XML PXOWLNROLQHDULWDV DGDODK

VHEDJDL EHULNXW�

�� 0HQHQWXNDQ +LSRWHVLV

+� �7LGDN WHUMDGL KHWHURVNHGHVWLVLWDV

+�� 7HUMDGL KHWHURVNHGHVWLVLWDV

�� 0HQHQWXNDQ WLQJNDW VLJQLILNDQVL � D �

7LQJNDW VLJQLILNDQVL D \DQJ VHULQJ GLJXQDNDQ DGDODK D  

�� �D  ������

�� 0HQHQWXNDQ GDHUDK SHQRODNDQ +� �GDHUDK NULWLV�

�� -LND QLODL 6LJ� ! ����� PDND WLGDN WHUMDGL KHWHURVNHGHVWLVLWDV�

�� -LND QLODL 6LJ� � ����� PDND WHUMDGL KHWHURVNHGHVWLVLWDV

�� .HSXWXVDQ GDQ .HVLPSXODQ

.HSXWXVDQ \DQJ GLDPELO DSDNDK WHULPD +� DWDX WLGDN�

�� $QDOLVLV 5HJUHVL /LQHDU

$QDOLVLV UHJUHVL OLQHDU DGDODK VHEXDK PHWRGH SHQGHNDWDQ XQWXN

SHPRGHODQ KXEXQJDQ DQWDUD VDWX YDULDEHO GHSHQGHQ GHQJDQ YDULDEHO

LQGHSHQGHQ� 'DODP DQDOLVLV UHJUHVL KXEXQJDQ DQWDUD YDULDEHO EHUVLIDW OLQHDU�

GLPDQD SHUXEDKDQ SDGD YDULDEHO ; DNDQ GLLNXWL ROHK SHUXEDKDQ SDGD YDULDEHO

< VHFDUD WHWDS� 7XMXDQ XWDPD SHQJJXQDDQ UHJUHVL LQL DGDODK XQWXN

PHPSUHGLNVL DWDX PHPSHUNLUDNDQ QLODL YDULDEHO GHSHQGHQ GDODP KXEXQJDQQ\D

GHQJDQ YDULDEHO LQGHSHQGHQ GHQJDQ GHPLNLDQ� NHSXWXVDQ GDSDW GLEXDW XQWXN

PHPSUHGLNVL VHEHUDSD EHVDU SHUXEDKDQ QLODL YDULDEHO GHSHQGHQ ELOD QLODL

YDULDEHO GLQDLN WXUXQNDQ� ��

D� 3HUVDPDDQ 5HJUHVL /LQHDU

%HQWXN SHUVDPDDQ UHJUHVL OLQHDU VHEDJDL EHULNXW�

�� 6RIDU 6LODHQ GDQ <D\D +HUL\DQWR� 3HQJDQWDU 6WDWLVWLN 6RVLDO �-DNDUWD� ,1 0HGLD� ������ ����



ϯϲ

ܻ ൌ ܽ ൅ ܾܺ

.HWHUDQJDQ�

ܻ  9DULDEHO GHSHQGHQ

ܺ  9DULDEHO LQGHSHQGHQ

ܽ  .RQWDQWD

ܾ  .RHILVLHQ UHJUHVL

E� 1LODL .RUHODVL �U�

1LODL NRUHODVL �U� DGDODK NRHILVLHQ \DQJ PHQMHODVNDQ KXEXQJDQ

DQWDUD YDULDEHO GHSHQGHQ �ܻ� GHQJDQ YDULDEHO LQGHSHQGHQ �ܺ� GDODP VXDWX

PRGHO� 6HGDQJNDQ NRHILVLHQ NRUHODVL PHQJXNXU GHUDMDW NHHUDWDQ DQWDUD

GXD YDULDEHO���

1LODL NRHILVLHQ NRUHODVL LQL WHUOHWDN DQWDUD �� KLQJJD � GDQ

PHQJLQGLNDVLNDQ DUDK GDQ NHNXDWDQ KXEXQJDQ DQWDUD GXD YDULDEHO�

U  �� KXEXQJDQ VHPSXUQD SRVLWLI DQWDUD YDULDEHO� .HWLND ; PHQLQJNDW� <

MXJD PHQLQJNDW GHQJDQ SROD \DQJ WHSDW�

U  ��� KXEXQJDQ VHPSXUQD QHJDWLI DQWDUD YDULDEHO� .HWLND ; PHQLQJNDW�

< PHQXUXQ GHQJDQ SROD \DQJ WHSDW�

െͳ ൏ � ൏ ͳ � KXEXQJDQ OLQHDU DQWDUD YDULDEHO� WHWDSL WLGDN VHPSXUQD�

6HPDNLQ PHQGHNDWL � �SRVLWLI� DWDX �� �QHJDWLI�� VHPDNLQ GHNDW KXEXQJDQ

GHQJDQ SROD OLQHDU� 6HPDNLQ PHQGHNDWL � � VHPDNLQ OHPDK DWDX WLGDN DGD

KXEXQJDQ OLQHDU DQWDUD YDULDEHO WHUVHEXW�

F� 1LODL 'HWHUPLQDVL �5��

1LODL 'HWHUPLQDVL �5�� DGDODK NRHILVLHQ \DQJ PHQMHODVNDQ VHEHUDSD

EDLN YDULDVL YDULDEHO GHSHQGHQ �<� GDSDW GLMHODVNDQ ROHK PRGHO UHJUHVL

OLQLHU \DQJ WHODK GLEDQJXQ PHQJJXQDNDQ VDWX DWDX OHELK YDULDEHO

LQGHSDQGHQ �;��

1LODL NRHILVLHQ GHWHUPLQDVL LQL WHUOHWDN DQWDUD � KLQJJD �� GDQ

VHULQJ GLQ\DWDNDQ GDODP SHUVHQWDVH� ,QWHUSUHWDVL QLODL 5� DGDODK VHEDJDL

EHULNXW�

�� $JXV 7UL %DVXNL 	 1DQR 3UDZRWR� ³$QDOLVLV 5HJUHVL 'DODP 3HQHOLWLDQ (NRQRP GDQ %LVQLV�
�<RJ\DNDUWD� � )HEUXDUL ������ 5DMD *UDILQGR 3HUVDGD� +DOP� ���



ϯϳ

5�  �� WLGDN DGD KXEXQJDQ DQWDUD YDULDEHO LQGHSHQGHQ GHQJDQ YDULDEHO

GHSHQGHQ�

� ൑ 5� ൑ �� 6HPDNLQ PHQGHNDWL � PDND VHPDNLQ EDLN PRGHO UHJUHVL�

G� 8ML 9DOLGLWDV 3HUVDPDDQ 5HJUHVL /LQLHU �8ML W�

/DQJNDK�ODQJNDK \DQJ SHUOX GLODNXNDQ GDODP XML�W SDGD UHJUHVL

OLQLHU DGDODK�

�� 0HQHQWXNDQ +LSRWHVLV

+LSRWHVLV SHUWDPD �

+� � ͳߚ  �� NHPDPSXDQ SHPHFDKDQ PDVDODK �;�� WLGDN

EHUSHQJDUXK VLJQLILNDQ WHUKDGDS KDVLO EHODMDU

PDWHPDWLND �<�

+�� ͳߚ z �� NHPDPSXDQ SHPHFDKDQ PDVDODK �;�� EHUSHQJDUXK

VLJQLILNDQ WHUKDGDS KDVLO EHODMDU PDWHPDWLND �<�

+LSRWHVLV NH�GXD �

+� � ʹߚ  �� NRPXQLNDVL PDWHPDWLND �;�� WLGDN EHUSHQJDUXK

VLJQLILNDQ WHUKDGDS KDVLO EHODMDU PDWHPDWLND �<�

+�� ʹߚ z �� NRPXQLNDVL PDWHPDWLND �;�� EHUSHQJDUXK VLJQLILNDQ

WHUKDGDS KDVLO EHODMDU PDWHPDWLND �<�

�� 0HQHQWXNDQ WLQJNDW VLJQLILNDQVL � D �

7LQJNDW VLJQLILNDQVL� D \DQJ VHULQJ GLJXQDNDQ DGDODK D  ��

�D  ������

�� 0HQHQWXNDQ QLODL W�KLWXQJ

0HQJKLWXQJ QLODL W KLWXQJ KDVLO RXWSXW 6366 SDGD WDEHO

&RHIILFLHQWV GDQ PHQHQWXNDQ 7DEHO 8ML�W XQWXN D  � � GDQ GHUDMDW

NHEHEDVDQ �GI�  Q ± N� �Q  MXPODK VDPSHO�SHQJXNXUDQ� N DGDODK

MXPODK YDULDEHO �YDULDEHO EHEDV � YDULDEHO WHULNDW��

�� 0HQHQWXNDQ GDHUDK SHQRODNDQ +� �GDHUDK NULWLV�

3HQJDPELODQ NHSXWXVDQ GLODNXNDQ GHQJDQ PHOLKDW QLODL

VLJQLILNDQVL SDGD WDEHO &RHIILFLHQWV� %LDVDQ\D GDVDU SHQJXMLDQ KDVLO

UHJUHVL GLODNXNDQ GHQJDQ WLQJNDW NHSHUFD\DDQ VHEHVDU ��� DWDX



ϯϴ

GHQJDQ WDUDI VLJQLILNDQQ\D VHEHVDU �� �Į  ������ $GDSXQ NULWHULD GDUL

XML VWDWLVWLN W�

�� .ULWHULD 3HQJXMLDQ QLODL W KLWXQJ GDQ W WDEHO

%LOD QLODL W�KLWXQJ � W�WDEHO� PDND +� GLWHULPD� +� GLWRODN

%LOD QLODL W�KLWXQJ ! W�WDEHO� PDND +� GLWRODN� +� GLWHULPD

�� .HVLPSXODQ KDVLO XML VLJQLILNDQ�

�� $QDOLVLV 5HJUHVL /LQHDU %HUJDQGD

$QDOLVLV UHJUHVL OLQLHU EHUJDQGD GLJXQDNDQ XQWXN PHQJHWDKXL VHEHUDSD

EHVDU SHQJDUXK EHEHUDSD YDULDEHO LQGHSHQGHQ DWDX EHEDV YDULDEHO �;�

WHUKDGDS YDULDEHO GHSHQGHQ DWDX WHULNDW YDULDEHO �<� VHFDUD EHUVDPD�VDPD�

D� 3HUVDPDDQ UHJUHVL OLQLHU EHUJDQGD DGDODK�

ܻ ൌ ܽ ൅ ͳݔͳߚ ൅ ʹݔʹߚ ൅ ߝ

.HWHUDQJDQ �

ܻ  +DVLO EHODMDU 0DWHPDWLND �9DULDEHO 'HSHQGHQ�

ܽ  .RQVWDQ

ͳǡߚ ʹߚ  .RHILVLHQ JDUDK JDULV

ͳݔ  .HPDPSXDQ SHPHFDKDQ PDWHPDWLND

ʹݔ  .RPXQLNDVL PDWHPDWLND

ߝ  .HVDODKDQ UHVLGXDO

E� 1LODL .RUHODVL �U�

.RUHODVL %HUJDQGD DGDODK VXDWX NRUHODVL \DQJ GLJXQDNDQ XQWXN

PHOLKDW KXEXQJDQ DQWDUD � DWDX OHELK YDULDEHO �GXD DWDX OHELK YDULDEHO

GHSHQGHQW GDQ VDWX YDULDEHO LQGHSHQGHQW�� 6HODLQ LWX PHQXUXW 5LGXZDQ

���������� NRUHODVL JDQGD DGDODK VXDWX QLODL \DQJ PHPEHULND NXDWQ\D

SHQJDUXK DWDX KXEXQJDQ GXD YDULDEHO DWDX OHELK VHFDUD EHUVDPD VDPD

GHQJDQ YDULDEHO ODLQ�

1LODL NRHILVLHQ NRUHODVL LQL WHUOHWDN DQWDUD �� KLQJJD � GDQ

PHQJLQGLNDVLNDQ DUDK GDQ NHNXDWDQ KXEXQJDQ DQWDUD GXD YDULDEHO�



ϯϵ

U  �� KXEXQJDQ VHPSXUQD SRVLWLI DQWDUD YDULDEHO� .HWLND ; PHQLQJNDW�

< MXJD PHQLQJNDW GHQJDQ SROD \DQJ WHSDW�

U  ��� KXEXQJDQ VHPSXUQD QHJDWLI DQWDUD YDULDEHO� .HWLND ; PHQLQJNDW�

< PHQXUXQ GHQJDQ SROD \DQJ WHSDW�

െͳ ൏ � ൏ ͳ � KXEXQJDQ OLQHDU DQWDUD YDULDEHO� WHWDSL WLGDN VHPSXUQD�

6HPDNLQ PHQGHNDWL � �SRVLWLI� DWDX �� �QHJDWLI�� VHPDNLQ GHNDW

KXEXQJDQ GHQJDQ SROD OLQHDU� 6HPDNLQ PHQGHNDWL � � VHPDNLQ OHPDK

DWDX WLGDN DGD KXEXQJDQ OLQHDU DQWDUD YDULDEHO WHUVHEXW�

F� 1LODL 'HWHUPLQDVL �5��%HUJDQGD

1LODL 'HWHUPLQDVL �5�� DGDODK NRHILVLHQ \DQJ PHQMHODVNDQ

VHEHUDSD EDLN YDULDVL YDULDEHO GHSHQGHQ �<� GDSDW GLMHODVNDQ ROHK PRGHO

UHJUHVL OLQLHU \DQJ WHODK GLEDQJXQ PHQJJXQDNDQ GXD DWDX OHELK YDULDEHO

LQGHSDQGHQ �;��

1LODL NRHILVLHQ GHWHUPLQDVL LQL WHUOHWDN DQWDUD � KLQJJD �� GDQ

VHULQJ GLQ\DWDNDQ GDODP SHUVHQWDVH� ,QWHUSUHWDVL QLODL 5� DGDODK VHEDJDL

EHULNXW�

5�  �� WLGDN DGD KXEXQJDQ DQWDUD YDULDEHO LQGHSHQGHQ GHQJDQ YDULDEHO

GHSHQGHQ�

� ൑ 5� ൑ �� 6HPDNLQ PHQGHNDWL � PDND VHPDNLQ EDLN PRGHO UHJUHVL�

G� 8ML )

8ML SHQJDUXK VLPXOWDQ �) WHVW� GLJXQDNDQ XQWXN PHQJHWDKXL

DSDNDK YDULDEHO LQGHSHQGHQ VHFDUD EHUVDPD�VDPD DWDX VLPXOWDQ

PHPSHQJDUXKL YDULDEHO GHSHQGHQ�

+LSRWHVLV XQWXN XML )�

+� � ʹߚͳߚ  �� 3HPHFDKDQ PDVDODK PDWHPDWLND �;��

NRPXQLNDVL PDWHPDWLND �;�� WLGDN EHUSHQJDUXK

VLJQLILNDQ WHUKDGDS KDVLO EHODMDU PDWHPDWLND �<�

+�� ͳߚ ʹߚ z �� 3HPHFDKDQ PDVDODK PDWHPDWLND �;��

NRPXQLNDVL PDWHPDWLND �;�� EHUSHQJDUXK

VLJQLILNDQ WHUKDGDS KDVLO EHODMDU PDWHPDWLND �<�



ϰϬ

6HGDQJNDQ SHQJDPELODQ NHSXWXVDQ GDODP XML ) GHQJDQ

PHPEDQGLQJNDQ )�KLWXQJ GDQ )�WDEHO DGDODK VHEDJDL EHULNXW �

-LND QLODL ) KLWXQJ � ) WDEHO PDND 7HUGDSDW SHQJDUXK

NHPDPSXDQ SHPHFDKDQ PDVDODK GDQ NRPXQLNDVL PDWHPDWLND WHUKDGDS

KDVLO EHODMDU PDWHPDWLND�

-LND QLODL ) KLWXQJ � ) WDEHO PDND 7HUGDSDW SHQJDUXK

NHPDPSXDQ SHPHFDKDQ PDVDODK GDQ NRPXQLNDVL PDWHPDWLND WHUKDGDS

KDVLO EHODMDU PDWHPDWLND�

'DODP SHQJDPELODQ NHSXWXVDQ� SHQHOLWL PHQJJXQDNDQ NULWHULD

SHQHULPDDQ DWDX SHQRODNDQ Ͳܪ VHEDJDL EHULNXW �

�� $SDELOD QLODL )KLWXQJ � )WDEHO GDQ QLODL VLJ � ���� PDND +R GLWHULPD

GDQ +D GLWRODN�

�� $SDELOD QLODL )KLWXQJ � )WDEHO GDQ QLODL VLJ � ���� PDND +R GLWRODN GDQ

+D GLWHULPD���

H� 8ML W

/DQJNDK�ODQJNDK \DQJ SHUOX GLODNXNDQ GDODP XML�W SDGD UHJUHVL

OLQLHU DGDODK�

�� 0HQHQWXNDQ +LSRWHVLV

+LSRWHVLV SHUWDPD �

+� � ͳߚ  �� NHPDPSXDQ SHPHFDKDQ PDVDODK �;�� WLGDN

EHUSHQJDUXK VLJQLILNDQ WHUKDGDS KDVLO EHODMDU

PDWHPDWLND �<�

+�� ͳߚ z �� NHPDPSXDQ SHPHFDKDQ PDVDODK �;��

EHUSHQJDUXK VLJQLILNDQ WHUKDGDS KDVLO EHODMDU

PDWHPDWLND �<�

+LSRWHVLV NH�GXD �

+� � ʹߚ  �� NRPXQLNDVL PDWHPDWLND �;�� WLGDN EHUSHQJDUXK

VLJQLILNDQ WHUKDGDS KDVLO EHODMDU PDWHPDWLND �<�

ϰϭ 6XJL\RQR� ³PHWRGH 3HQHOLWLDQ .XDQWLWDWLI� .XDOLWDWLI� GDQ 5	'´� �%DQGXQJ� $OIDEHWD�
������ KDO� ����



ϰϭ

+�� ʹߚ z �� NRPXQLNDVL PDWHPDWLND �;�� EHUSHQJDUXK

VLJQLILNDQ WHUKDGDS KDVLO EHODMDU PDWHPDWLND �<�

�� 0HQHQWXNDQ WLQJNDW VLJQLILNDQVL � D �

7LQJNDW VLJQLILNDQVL� D \DQJ VHULQJ GLJXQDNDQ DGDODK D  ��

�D  ������

�� 0HQHQWXNDQ QLODL W�KLWXQJ

0HQJKLWXQJ QLODL W KLWXQJ KDVLO RXWSXW 6366 SDGD WDEHO

&RHIILFLHQWV GDQ PHQHQWXNDQ 7DEHO 8ML�W XQWXN D  � � GDQ GHUDMDW

NHEHEDVDQ �GI�  Q ± N� �Q  MXPODK VDPSHO�SHQJXNXUDQ� N DGDODK

MXPODK YDULDEHO �YDULDEHO EHEDV � YDULDEHO WHULNDW��

�� 0HQHQWXNDQ GDHUDK SHQRODNDQ +� �GDHUDK NULWLV�

3HQJDPELODQ NHSXWXVDQ GLODNXNDQ GHQJDQ PHOLKDW QLODL

VLJQLILNDQVL SDGD WDEHO &RHIILFLHQWV� %LDVDQ\D GDVDU SHQJXMLDQ KDVLO

UHJUHVL GLODNXNDQ GHQJDQ WLQJNDW NHSHUFD\DDQ VHEHVDU ��� DWDX

GHQJDQ WDUDI VLJQLILNDQQ\D VHEHVDU �� �Į  ������ $GDSXQ NULWHULD

GDUL XML VWDWLVWLN W�

�� .ULWHULD 3HQJXMLDQ QLODL W KLWXQJ GDQ W WDEHO

%LOD QLODL W�KLWXQJ � W�WDEHO� PDND +� GLWHULPD� +� GLWRODN

%LOD QLODL W�KLWXQJ ! W�WDEHO� PDND +� GLWRODN� +� GLWHULPD

�� .HVLPSXODQ KDVLO XML VLJQLILNDQ�
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%$% ,9

+$6,/ 3(1(/,7,$1 '$1 3(0%$+$6$1

$� 'HVNULSVL 3HODNVDQDDQ 3HQHOLWLDQ
3DGD SHQHOLWLDQ LQL SURVHV SHQJDPELODQ GDWD PHQJJXQDNDQ WHV

NHPDPSXDQ SHPHFDKDQ PDVDODK GDQ NRPXQLNDVL PDWHPDWLND \DQJ GLEDJL VHFDUD

ODQJVXQJ NHSDGD VLVZD� 6DPSHO GDODP SHQHOLWLDQ LQL DGDODK VLVZD NHODV 9,,, $

GDQ 9,,, % GL 07V 1: .DUDQJ %DWD 0DWDUDP \DQJ EHUMXPODK �� VLVZD�

3HQHOLWLDQ LQL GLODNXNDQ XQWXN PHQJHWDKXL NHPDPSXDQ SHPHFDKDQ PDVDODK GDQ

NRPXQLNDVL PDWHPDWLND WHUKDGDS KDVLO EHODMDU PDWHPDWLND VLVZD� 0DWHUL \DQJ

GLJXQDNDQ GDODP SHQHOLWLDQ LQL VHEDJDL EDKDQ XQWXN WHW VHODPD DGDODK 6WDWLVWLN

'HVNULSVL�

$GDSXQ GHVNULSVL GDWD VLVZD NHODV 9,,, 07V 1: .DUDQJ %DWD 0DWDUDP

\DLWX VHEDJDL EHULNXW�

7DEHO �� � 'HVNULSVL 'DWD 6LVZD .HODV 9,,,

3DGD 7DEHO ��� KDVLO GHVNULSVL GDWD XQWXN SHPHFDKDQ PDVDODK

PDWHPDWLND VLVZD� GLPDQD GLSHUROHK EDQ\DN VLVZD �1� �� VLVZD NHODV 9,,,�

GHQJDQ QLODL WHUWLQJJL SDGD SHQHLODLQ XQWXN SHPHFDKDQ PDVDODK \DLWX ����� GDQ

QLODL WHUHQGDK \DLWX ������ GHQJDQ QLODL UDWD�UDWD �������� ,QIURPDVL ODLQ \DQJ

GDSDW GL GLSHUROHK SDGD 7DEHO ��� PHPLOLNL QLODL VWDQGDU GHYLDVL ��������

'HVFULSWLYH 6WDWLVWLFV

1 0LQLPXP 0D[LPXP 0HDQ 6WG� 'HYLDWLRQ

3HPHFDKDQB0DVDODK �� ����� ����� ������� ��������

.RPXQNDVL �� ����� ����� ������� �������

+DVLOB%HODMDU �� ����� ����� ������� �������

9DOLG 1 �OLVWZLVH� ��



ϰϯ

+DVLO GHVNULSVL GDWD XQWXN NRPXQLNDVL PDWHPDWLND VLVZD� GLPDQD

GLSHUROHK EDQ\DN VLVZD �1� �� VLVZD NHODV 9,,,� GHQJDQ QLODL WHUWLQJJL SDGD

SHQHLODLQ XQWXN NRPXQLNDVL PDWHPDWLND VLVZD GDODP PHQ\HOHVDLNDQ VRDO PDWHUL

VWDWLVWLND \DLWX ����� GDQ QLODL WHUHQGDK \DLWX ������ GHQJDQ QLODL UDWD�UDWD

�������� ,QIURPDVL ODLQ \DQJ GDSDW GL GLSHUROHK SDGD 7DEHO ��� PHPLOLNL QLODL

VWDQGDU GHYLDVL ��������

+DVLO GHVNULSVL GDWD XQWXN KDVLO EHODMDU PDWHPDWLND VLVZD� GLPDQD

GLSHUROHK QLODL WHUWLQJJL XQWXN KDVLO SHQ\HOHVDLQ VRDO VWDWLVWLND GDUL �� VLVZD \DLWX

����� GDQ QLODL WHUHQGDK \DLWX ������ GHQJDQ QLODL UDWD�UDWD �������� GDUL 7DEHO

��� MXJD PHPEHULNDQ LQIRUPDVL XQWXN QLODL VWDQGDU GHYLDVL ��������

%� 8ML $VXPVL
�� 8ML 1RUPDOLWDV

6\DUDW XQWXN PHODNXNDQ DQDOLVLV UHJUHVL \DLWX KDUXV PHPHQXKL

QRUPDOLWDV� GLPDQD GDWD EHUGLVWULEXVL QRUPDO DGDODK VDODK VDWX SHUV\DUDWDQ

\DQJ KDUXV GLSHQXKL ROHK SDUDPHWULN DQDOLVLV� 3HQJDUXK GDUL GDWD \DQJ WLGDN

EHUGLVWULEXVL QRUPDO DGDODK GLVWULEXVL GDWD \DQJ WLGDN PHUDWD�

'DODP SHQHOLWLDQ LQL PHQJJXQDNDQ XML 2QH�6DPSOH .RORPRJRURY�

6PLUQRY XQWXN PHOLKDW DSDNDK GDWD GDODP SHQHOLWLDQ EHUGXVWUXEXVL QRUPDO

DWDX WLGDN�

*DPEDU �� � 2XWSXW 6366 2QH�6DPSOH
.RPROJRURY�6PLUQRI 7HVW



ϰϰ

%HUGDVDUNDQ KDVLO RXWSXW 6366 SDGD *DPEDU ��� PHQXQMXNDQ QLODL

$V\PS�6LJ����WDLOHG� \DLWX ����� \DQJ DUWLQ\D OHELK GDUL ���� PDND WHULPD +�

GDQ GDSDW GLNDWDNDQ GDWD SDGD SHQHOLWLDQ LQL QRUPDO DWDX PHPHQXKL XML

QRUPODLWDV�

�� 8ML /LQHDULWDV

8ML OLQLHULWDV GLJXQDNDQ XQWXN PHPHULNVD DSDNDK PRGHO \DQJ GLEXDW

PHPLOLNL KXEXQJDQ OLQLHU� 0RGHO \DQJ GLEHQWXN GDODP UHJUHVL OLQLHU KDUXV

GLGDVDUNDQ SDGD WHRUL EDKZD KXEXQJDQ DQWDUD YDULDEHO EHEDV GDQ YDULDEHO

WHULNDW EHUVLIDW OLQLHU� +XEXQJDQ DQWDU YDULDEHO \DQJ VHFDUD WHRULWLV EXNDQ

KXEXQJDQ OLQLHU WLGDN GDSDW ODJL GLDQDOLVLV GHQJDQ UHJUHVL OLQLHU� PLVDOQ\D

PDVDODK HODVWLVLWDV�

*DPEDU �� � 2XWSXW 6FDWHU 3ORW 8QWXN 8ML /LQHDULWDV 9DULDEHO
3HPHFDKDQ 0DVDODK

*DPEDU �� � 2XWSXW 6FDWHU 3ORW 8QWXN 8ML /LQHDULWDV 9DULDEHO

.RPXQLNDVL

�� 8ML 0XOWLNROLQHDULWDV

7XMXDQ GLJXQDNDQ XML PXOWLNROLQHDULWDV GDODP SHQHOLWLDQ LQL \DLWX

XQWXN PHQJXML DSDNDK SDGD PRGHO UHJUHVL WHUGDSDW DGDQ\D NRUHODVL DWDX



ϰϱ

KXEXQJDQ \DQJ NXDW DQWDUD YDULDEHO .HPDPSXDQ 3HPHFDKDQ 0DVDODK GDQ

.RPXQLNDVL 0DWHPDWLND WHUKDGDS +DVLO %HODMDU 6LVZD� 'LPDQD PRGHO

UHJUHVL \DQJ EDLN WLGDN WHUMDGL NRUHODVL GLDQWDUD YDULDEHO EHEDV DWDX WLGDN

WHUGDSDW JHMDOD PXOLWLNROLQHDULWDV�

*DPEDU �� � &RHIILFLHQWV 7DEOH 8QWXN 8ML 0XOWLNROLQHDULWDV

0HQHQWXNDQ +LSRWHVLV SDGD XML PXOWLNROLQHDULWDV

+� � 7LGDN WHUGDSDW JHMDOD PXOWLNROLQHDULWDV

+�� 7HUGDSDW JHMDOD PXOWLNROLQHDULWDV

%HUGDVDUNDQ KDVLO RXWSXW 6366 SDGD *DPEDU ��� SDGD EDJLDQ

&ROLQHDULW\ 6WDWLVWLFV GLNHWDKXL QLODL 7ROHUDQFH XQWXN YDULDEHO .HPDPSXDQ

3HPHFDKDQ 0DVDODK GDQ .RPXQLNDVL 0DWHPDWLND \DLWX ����� \DQJ DUWLQ\D

OHELK EHVDU GDUL ���� GDQ QLODL 9,) ����� NXUDQJ GDUL ������ PDND WHULPD +��

%HUGDVDUNDQ KDVLO \DQJ GLSHUROHK EDKZD PRGHO UHJUHVL SDGD SHQHOLWLDQ LQL

\DLWX WLGDN WHUGDSDW JHMDOD PXOWLNROLQHDULWDV�

�� 8ML +HWHURVNHGHVWLVLWDV

8ML +HWHURNHGDVWLVLWDV PHPLOLNL WXMXDQ VHEDJDL SHQJXML DSDNDK GDODP

VHEXDK PRGHO UHJUHVL PHPLOLNL NHWLGDNVDPDDQ YDULDQV GDUL UHVLGXDO GDUL

VXDWX SHQJDPDWDQ NH SHQJDPDWDQ \DQJ ODLQ MLND WHWDS PDND GLVHEXW

KRPRNHGDVWLVLWDV GDQ ELOD EHUEHGD GLVHEXW KHWHURVNHGDVWLVLWDV� 0RGHO UHJUHVL

\DQJ EDLN PHUXSDNDQ KRPRNHGDVWLVLWDV DWDX WLGDN WHUMDGL KHWHURVNHGDVWLVLWDV�



ϰϲ

3HQHOLWLDQ LQL XQWXN PHQJXML DGD WLGDNQ\D KHWHURNHGDVWLVLWDV PHQJJXQDNDQ

XML *OHMVH���

0HQHQWXNDQ +LSRWHVLV

+� �7LGDN WHUMDGL KHWHURVNHGHVWLVLWDV

+�� 7HUMDGL KHWHURVNHGHVWLVLWDV

*DPEDU �� � 2XWSXW 6366 &RHIILFLHQWV 7DEOH 8QWXN
8ML +HWHURVNHGHVWLVLWDV

%HUGDVDUNDQ KDVLO RXWSXW VSVV SDGD *DPEDUO ��� GLSHUROHK KDVLO GDUL

XML KHWHURVNHGDVWLVLWDV PHQJXQDNDQ XML *OHMVHU GDSDW GLNHWDKXL EDKZD NHGXD

YDULDEHO LQGHSHQGHQ \DLWX .HPDPSXDQ 3HPHFDKDQ 0DVDODK GDQ

.RPXQLNDVL 0DWHPDWLND PHPLOLNL QLODL VLJQLILNDVL ������� OHELK GDUL ����

\DQJ DUWLQ\D WHULPD +�� .HVLPSXODQ \DQJ GLSHUROHK GDUL KDVLO XML

KHWHURVNHGHVWLVLWDV EDKZD WLGDN DGD PDVDODK KHWHURVNHGDVWLVLWDV SDGD PRGHO

UHJUHVL�

&� $QDOLVLV 5HJUHVL

3HQHOLWLDQ LQL SHQJXMLDQ KLSRWHVLV \DQJ GLJXQDNDQ DGDODK DODW DQDOLVLV

5HJUHVL /LQLHU� 8ML UHJUHVL OLQLHU GLJXQDNDQ XQWXN PHQJHWDKXL SHQJDUXK DQWDUD

YDULDEHO LQGHSHQGHQ WHUKDGDS YDULDEHO GHSHQGHQ �<��

�� 5HJUHVL /LQHDU

D� 3HUVDPDDQ 5HJUHVL /LQHDU

�� $OL 0XKVRQ�������� 0RGXO 3HODWLKDDQ 6366�'LNWDW 81< <RJ\DNDUWD�



ϰϳ

3DGD SHQHOLWLDQ LQL PHQJJXQDNDQ DQDOLVLV UHJUHVL OLQHDU VHGHUKDQD

XQWXN PHQJXML SHQJDUXK PDVLQJ�PDVLQJ YDULDEHO LQGHSHQGHQ WHUKDGDS

YDULDEHO GHSHQGHQ� 'LPDQD LQJLQ PHQJHWDKXL SHQJDUXK YDULDEHO

NHPDPSXDQ SHPHFDKDQ PDVDODK WHUKDGDS KDVLO EHODMDU� GDQ SHQJDUXK

NRPXQLNDVL PDWHPDWLND WHUKDGDS KDVLO EHODMDU�

%HQWXN SHUVDPDDQ UHJUHVL OLQLHU XQWXN YDULDEHO NHPDPSXDQ

SHPHFDKDQ PDVDODK WHUKDGDS KDVLO EHODMDU PDWHPDWLND�

*DPEDU �� � 7DEHO &RHIILFLHQWV

� ൌ ͸͵Ǥͺͷͷ ൅ ͲǤͳͺͺ�ͳ

%HQWXN SHUVDPDDQ UHJUHVL OLQLHU XQWXN YDULDEHO NRPXQLNDVL

PDWHPDWLND WHUKDGDS KDVLO EHODMDU PDWHPDWLND�

*DPEDU �� � 7DEHO &RHIILFLHQWV

� ൌ ͷʹǤͳ͵ͻ ൅ ͲǤ͵͵Ͷ�ʹ

E� .RHIHVLHQ .RUHODVL

.RHIHVLHQ NRUHODVL GLJXQDNDQ XQWXN PHQJXML KXEXQJDQ SDUWLDO

YDULDEHO LQGHSHQGHQ GHQJDQ YDULDEHO GHSHQGHQ� NRUHODVL JDQGD EHUIXQJVL



ϰϴ

XQWXN PHQFDUL EHVDUQ\D KXEXQJDQ GDQ NRQWULEXVL YDULDEHO NHPDPSXDQ

SHPHFDKDQ PDVDODK GDQ NRPXQLNDVL PDWHPDWLND VHFDUD VLPXOWDQ GHQJDQ

KDVLO EHODMDU PDWHPDWLND�

7DEHO �� � 8ML .RHIHVLHQ .RUHODVL

9DULDEHO .RUHODVL �5�

3HPHFDKDQ 0DVDODK �����

.RPXQLNDVL 0DWHPDWLND �����

%HUGDVDUNDQ KDVLO RXWSXW SDGD WDEHO ��� GL DWDV GLOLKDW SDGD

NRORP 5 GLNHWDKXL EDKZD KXEXQJDQ DQWDUD NHPDPSXDQ SHPHFDKDQ

PDVDODK WHUKDGDS KDVLO EHODMDU PDWHPDWLND \DQJ GL KLWXQJ GHQJDQ

NRHIHVLHQ NRUHODVL ����� GDQ NRHIHVLHQ NRUHODVL XQWXN YDULDEHO

NRPXQLNDVL PDWHPDWLND \DLWX ������ KDO LQL PHQXQMXNDQ SHJDUXK

NHPDPSXDP SHPHFDKDQ PDVDODK PDWHPDWLND GDQ NRPXQLNDVL

PDWHPDWLND VLVZD PHPLOLNL SHQJDUXK \DQJ PRGHUDW GLPDQD QLODL NRUHODVL

PDVLQJ�PDVLQJ YDULDEHO \DQJ GL KDVLONDQ PHQGHNDWL ��

F� .RHIHVLHQ 'HWHUPLQDVL

3HQJXMLDQ NRHILVLHQ GHWHUPLQDVL LQL GLODNXNDQ XQWXN PHQJXNXU

NHPDPSXDQ PRGHO GDODP PHQHUDQJNDQ VHEHUDSD EHVDU SHQJDUXK YDULDEHO

LQGHSHQGHQ WHUKDGDS PHPSHQJDUXKL YDULDEHO GHSHQGHQ \DQJ GDSDW GL

LQGLNDVLNDQ ROHK QLODL 5�VTXDUH� 0HQXUXW &KLQ ������� QLODL 5�VTXDUH MLND

OHELK GDUL ���� GLNDWHJRULNDQ NXDW� MLND OHELK GDUL ���� GLNDWHJRULNDQ

VHEDJDL PRGHUDWH� GDQ QLODL 5�VTXDUH OHELK GDUL ���� DWDX NXUDQJ GDUL ����

GLNDWHJRULNDQ VHEDJDL OHPDK �&KLQ� ���� GDODP *KR]DOL GDQ /DWDQ� ������

7DEHO �� � 8ML .RHIHVLHQ 'HWHUPLQDVL

9DULDEHO 'HWHUPLQDVL �5��

3HPHFDKDQ 0DVDODK �����



ϰϵ

.RPXQLNDVL 0DWHPDWLND �����

%HUGDVDUNDQ KDVLO DQDOLVLV NRHILVLHQ GHWHUPLQDVL SDGD WDEHO ���

GDSDW GLVLPSXONDQ GLPDQD QLODL 5�VTXDUH XQWXN SHPHFDKDQ PDVDODK \DLWX

VHEHVDU ������ KDO LQL PHQXQMXNDQ EDKZD YDULDEHO .HPDPSXDQ

3HPHFDKDQ 0DVDODK PHPLOLNL SHQJDUXK VHEHVDU ����� WHUKDGDS +DVLO

%HODMDU 6LVZD 07V 1: .DUDQJ %DWD 0DWDUDP� GDQ XQWXN .RPXQLNDVL

0DWHPDWLND PHPLOLNL SHQJDUXK VHEHVDU ����� DWDX ����� WHUKDGDS +DVLO

%HODMDU 6LVZD 07V 1: .DUDQJ %DWD 0DWDUDP� VHGDQJNDW VLVDQ\D \DLWX

VHEHVDU +DVLO %HODMDU VLVZD GLSHQJDUXKL ROHK YDULDEHO ODLQ GL OXDU

SHQHOLWLDQ� 'DUL KDVLO XML GHWHUPLQDVL DUWLQ\D .HPDPSXDQ 3HPHFDKDQ

0DVDODK GDQ .RPXQLNDVL 0DWHPDWLND PLOLNL SHQJDUXK \DQJ NXDW WHUKDGDS

+DVLO %HODMDU 6LVZD GL 07V 1: .DUDQJ %DWD 0DWDUDP�

G� 8-L 7

3HQJDPELODQ NHSXWXVDQ GDODP XML UHJUHVL VHGHUKDQD GDSDW

GLODNXNDQ GHQJDQ � FDUD� GLDQWDUDQ\D DGDODK GHQJDQ PHPEDQGLQJNDQ QLODL

W KLWXQJ GHQJDQ W WDEHO� DWDX GHQJDQ PHPEDQGLQJNDQ QLODL VLJQLILNDQVL

GHQJDQ QLODL SUREDELOLWDV ����� 'HQJDQ PHOLKDW KDVLO \DQJ GL SHUROHK

PHQJJXQDNDQ DQDOLVLV UHJUHVL OLQHDU SDGD WDEHO FRHIILFLHQWV GL DWDV

PHQXQMXNDQ NHVLPSXODQ KLSRWHVLV VHEDJDL EHULNXW �

*DPEDU �� � 2XWSXU 6SVV 7DEOH &RHIILFLHQWV

9DULDEHO 3HPHFDKDQ 0DVDODK

5DQFDQJDQ KLSRWHVLVL XQWXN SHQHOLWLDQ LQL GHQJDQ PHQJJJXQDNDQ

XML 7 SDUVLDO DWDX GHQJDQ PHOLKDW QLODL W�KLWXQJ GDQ GLEDQGLQJDQ GHQJDQ

QLODL W�WDEHO� 'DODP SHQHOLWLDQ LQL XQWXN PHPSHUROHK W WDEHO GLJXQDNDQ



ϱϬ

GHJUHH RI IUHHGRP GHQJDQ GI Q�N�� DWDX ������ �� PDND GLSHUROHK W

WDEHO VHEHVDU ������

'HQJDQ NULWHULD SHQJDPELODQ NHSXWXVDQ VHEDJDL EHULNXW �

+� GLWHULPD ELOD QLODL VLJ� ! ���� DWDX WKLWXQJ � W�WDEHO �WLGDN

EHUSHQJDUXK�

+� GLWRODN ELOD QLODL VLJ� � ���� DWDX W�KLWXQJ ! W�WDEHO � EHUSHQJDUXK�

'HQJDQ WLQJNDW VLJQLILNDVL \DQJ GL JXQDNDQD \DLWX Ƚ ൌ ͲǤͲͷ ���� ͷΨ�

+�� ͳߚ  �� NHPDPSXDQ SHPHFDKDQ PDVDODK �;�� WLGDN

EHUSHQJDUXK VLJQLILNDQ WHUKDGDS KDVLO EHODMDU

PDWHPDWLND �<�

+�� ͳߚ z �� NHPDPSXDQ SHPHFDKDQ PDVDODK �;�� EHUSHQJDUXK

VLJQLILNDQ WHUKDGDS KDVLO EHODMDU PDWHPDWLND �<�

%HUGDVDUNDQ KDVLO SDGD JDPEDU ��� PHQXQMXNDQ EDKZD QLODL

VLJQLILNDQVL XQWXN .HPDPSXDQ 3HPHFDKDQ 0DVDODK \DLWX VLJ��������

GLPDQD NXUDQJ GDUL ���� DWDX W�KLWXQJ ������� OHELK GDUL W�WDEH �������

\DQJ DUWLQ\D .HPDPSXDQ 3HPHFDKDQ 0DVDODK EHUSHQJDUXK WHUKDGDS

+DVLO %HODMDU 6LVZD�

*DPEDU �� � 2XWSXU 6SVV 7DEOH &RHIILFLHQWV
9DULDEHO .RPXQLNDVL 0DWHPDWLND



ϱϭ

'HQJDQ PHOLKDW KDVLO \DQJ GL SHUROHK PHQJJXQDNDQ DQDOLVLV

UHJUHVL OLQHDU SDGD WDEHO FRHIILFLHQWV GL DWDV PHQXQMXNDQ NHVLPSXODQ

KLSRWHVLV VHEDJDL EHULNXW �

+�� ʹߚ  �� NHPDPSXDQ SHPHFDKDQ PDVDODK �;�� WLGDN

EHUSHQJDUXK VLJQLILNDQ WHUKDGDS KDVLO EHODMDU

PDWHPDWLND �<�

+�� ʹߚ z �� NHPDPSXDQ SHPHFDKDQ PDVDODK �;�� EHUSHQJDUXK

VLJQLILNDQ WHUKDGDS KDVLO EHODMDU PDWHPDWLND �<�

%HUGDVDUNDQ KDVLO SDGD JDPEDU ��� PHQXQMXNDQ EDKZD QLODL VLJQLILNDQVL

XQWXN .HPDPSXDQ .RPXQLNDVL 0DWHPDWLND \DLWX VLJ�������� GLPDQD NXUDQJ

GDUL ���� DWDX W�KLWXQJ ������� OHELK GDUL W�WDEH ������� \DQJ DUWLQ\D .HPDPSXDQ

.RPXQLNDVL 0DWHPDWLND EHUSHQJDUXK WHUKDGDS +DVLO %HODMDU 6LVZD

�� 5HJUHVL /LQHDU %HUJDQGD

D� 3HUVDPDDQ /LQHDU %HUJDQGD

%HQWXN SHUVDPDDQ XQWXN UHJUHVL OLQLHU EHUJDQGD GDODP SHQHOLWLDQ

LQL DGDODK �

� ൌ � ൅ Ⱦͳ �ͳ ൅ Ⱦʹ �ʹ

'LPDQD YDULDEHO < DGDODK +DVLO %HODMDU 6LVZD 07V 1: .DUDQJ

%DWD 0DWDUDP� <DQJ PDQD YDULDEHO LQGHSHQGHQ ;� DGDODK .HPDPSXDQ

3HPHFDKDQ 0DVDODK� GDQ ;� DGDODK .RPXQLNDVL 0DWHPDWLND� $GDSXQ

KDVLO XML UHJUHVL OLQLHU EHUJDQGD SDGD *DPEDU �����

*DPEDU �� �� +DVLO 8ML 5HJUHVL %HUJDQGD



ϱϮ

%HUGDVDUNDQ *DPEDU ���� GLSHUROHK SHUVDPDDQ UHJUHVL VHEDJDL EHULNXW �

� ൌ Ͷ͹ǤͶͳ͹ ൅ ͲǤͳͷ͸ �ͳ ൅ ͲǤʹͶͷ �ʹ

9DULDEHO .HPDPSXDQ 3HPHFDKDQ 0DVDODK PHPLOLNL QLODL

NRHILVLHQ VHEHVDU ����� \DQJ DUWLQ\D DSDELOD WHUMDGL SHUXEDKDQ QLODL

.HPDPSXDQ 3HPHFDKDQ 0DVDODK VHEHVDU � SRLQ PDND DNDQ

PHQLQJNDWNDQ +DVLO %HODMDU 6LVZD VHEHVDU ����� SHUVHQ� 6HKLQJJD GDSDW

GLQ\DWDNDQ EDKZD .HPDPSXDQ 3HPHFDKDQ 0DVDODK EHUSHQJDUXK SRVLWLI

WHUKDGDS +DVLO %HODMDU 6LVZD 07V 1: .DUDQJ %DWD 0DWDUDP�

9DULDEHO .RPXQLNDVL 0DWHPDWLND PHPLOLNL QLODL NRHILVLHQ

VHEHVDU ����� \DQJ DUWLQ\D DSDELOD WHUMDGL SHUXEDKDQ QLODL .RPXQLNDVL

0DWHPDWLND VHEHVDU � SRLQ PDND DNDQ PHQLQJNDWNDQ +DVLO %HODMDU 6LVZD

VHEHVDU ����� SHUVHQ� 6HKLQJJD GDSDW GLQ\DWDNDQ EDKZD .RPXQLNDVL

0DWHPDWLND EHUSHQJDUXK SRVLWLI WHUKDGDS +DVLO %HODMDU 6LVZD 07V 1:

.DUDQJ %DWD 0DWDUDP�

E� .RHIHVLHQ .RUHODVL %HUJDQGD

.RHIHVLHQ NRUHODVL GLJXQDNDQ XQWXN PHQJXML KXEXQJDQ SDUWLDO

YDULDEHO LQGHSHQGHQ GHQJDQ YDULDEHO GHSHQGHQ� NRUHODVL JDQGD EHUIXQJVL

XQWXN PHQFDUL EHVDUQ\D KXEXQJDQ GDQ NRQWULEXVL YDULDEHO NHPDPSXDQ

SHPHFDKDQ PDVDODK GDQ NRPXQLNDVL PDWHPDWLND VHFDUD VLPXOWDQ GHQJDQ

KDVLO EHODMDU PDWHPDWLND�

*DPEDU �� �� 8ML .RHIHVLHQ .RUHODVL

%HUGDVDUNDQ KDVLO RXWSXW SDGD JDPEDU ���� GL DWDV GLOLKDW SDGD

NRORP 5 GLNHWDKXL EDKZD EHUVDPD KXEXQJDQ DQWDUD NHPDPSXDQ



ϱϯ

SHPHFDKDQ PDVDODK GDQ NRPXQLNDVL PDWHPDWLND VHFDUD VLPXOWDQ WHUKDGDS

KDVLO EHODMDU PDWHPDWLND \DQJ GL KLWXQJ GHQJDQ NRHIHVLHQ NRUHODVL ������

KDO LQL PHQXQMXNDQ SHJDUXK \DQJ WLQJJL GLPDQD QLODL \DQJ GL KDVLONDQ

PHQGHNDWL ��

F� .RHIHVLHDQ 'HWHUPLQDVL %HUJDQGD

*DPEDU �� �� 8ML .RHIHVLHQ 'HWHUPLQDVL

%HUGDVDUNDQ KDVLO DQDOLVLV NRHILVLHQ GHWHUPLQDVL SDGD JDPEDU ���

GDSDW GLVLPSXONDQ GLPDQD QLODL 5�VTXDUH \DLWX VHEHVDU ������ KDO LQL

PHQXQMXNDQ EDKZD YDULDEHO .HPDPSXDQ 3HPHFDKDQ 0DVDODK GDQ

.RPXQLNDVL 0DWHPDWLND VHFDUD VLPXOWDQ PHPLOLNL SHQJDUXK VHEHVDU

����� WHUKDGDS +DVLO %HODMDU 6LVZD 07V 1: .DUDQJ %DWD 0DWDUDP�

VHGDQJNDW VLVDQ\D \DLWX VHEHVDU ����� +DVLO %HODMDU VLVZD GLSHQJDUXKL

ROHK YDULDEHO ODLQ GL OXDU SHQHOLWLDQ� 'DUL KDVLO XML GHWHUPLQDVL DUWLQ\D

.HPDPSXDQ 3HPHFDKDQ 0DVDODK GDQ .RPXQLNDVL 0DWHPDWLND PLOLNL

SHQJDUXK \DQJ NXDW WHUKDGDS +DVLO %HODMDU 6LVZD GL 07V 1: .DUDQJ

%DWD 0DWDUDP

G� 8ML 6LJQLILNDQ 6LPXOWDQ �8ML )�

8ML ) GLJXQDNDQ XQWXN PHQJHWDKXL DSDNDK YDULDEHO NHPDPSXDQ

SHPHFDKDQ PDVDODK GDQ NRPXQLNDVL PDWHPDWLND EHNHUMD VHFDUD EHUVDPD�

VDPD GDODP PHPSHQJDUXKL YDULDEHO KDVLO EHODMDU VLVZD�



ϱϰ

*DPEDU �� �� +DVLO 8ML 6LPXOWDQ
5DQFDQJDQ +LSRWHVLV XQWXN XML ) �

+� � ʹߚͳߚ  �� 3HPHFDKDQ PDVDODK PDWHPDWLND �;�� NRPXQLNDVL

PDWHPDWLND �;�� WLGDN EHUSHQJDUXK VLJQLILNDQ

WHUKDGDS KDVLO EHODMDU PDWHPDWLND �<�

+�� ͳߚ ʹߚ z �� 3HPHFDKDQ PDVDODK PDWHPDWLND �;�� NRPXQLNDVL

PDWHPDWLND �;�� EHUSHQJDUXK VLJQLILNDQ WHUKDGDS KDVLO

EHODMDU PDWHPDWLND �<�

3HQJDPELODQ NHSXWXVDQ GDODP XML ) GHQJDQ PHPEDQGLQJNDQ )�

KLWXQJ GDQ )�WDEHO� GLPDQD XQWXN PHPSHUROHK QLODL )�WDEHO \DLWX ��ͳ ൌ

ʹ Ǣ ��ʹ ൌ ͵ʹ� VHKLQJJD GL SHUROHK QLODL )�WDEHO \DLWX �����

%HUGDVDUNDQ RXWSXW 7DEHO $129$ SDGD *DPEDU ��� GL DWDV

GDSDW GLNHWDKXL QLODL VLJQLILNDQVL GDUL UHJUHVL \DLWX VHEHVDU ����� GLPDQD

NXUDQJ GDUL ����� GDQ QLODL )�KLWXQJ ������ \DQJ DUWLQ\D KLSRWHVLV

KLSRWHVLV QRO GL WRODN GDQ KLSRWHVLVL SHUWDPD ͳܪ GL WHULPD� 6HKLQJJD GDSDW

GL VLPSXONDQ EDKZD 7HUGDSDW SHQJDUXK .HPDPSXDQ 3HPHFDKDQ 0DVDODK

GDQ .RPXQLNDVL 0DWHPDWLND WHUKGDSD +DVLO %HODMDU 6LVZD�

H� 8ML 6LJQLILNDVQ 6HFDUD ,QGLYLGX �8ML W�

8ML VLJQLILNDVL YDULDEHO VHFDUD LQGLYLGX GLPDNVXGNDQ XQWXN

PHQJHWDKXL DGD WLGDNQ\D SHQJDUXK VHFDUD SDUVLDO WHUKDGDS

YDULDEHOYDULDEHO LQGHSHQGHQ WHUKDGDS YDULDEHO GHSHQGHQ�
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*DPEDU �� �� +DVLO 8ML 5HJUHVL %HUJDQGD

5DQFDQJDQ KLSRWHVLVL XQWXN SHQHOLWLDQ LQL GHQJDQ PHQJJJXQDNDQ

XML SDUVLDO DWDX GHQJDQ PHOLKDW QLODL W�KLWXQJ GDQ GLEDQGLQJDQ GHQJDQ QLODL

W�WDEHO� 'DODP SHQHOLWLDQ LQL XQWXN PHPSHUROHK W WDEHO GLJXQDNDQ GHJUHH

RI IUHHGRP GHQJDQ GI Q�N�� DWDX ������ �� PDND GLSHUROHK W WDEHO

VHEHVDU ������

'HQJDQ NULWHULD SHQJDPELODQ NHSXWXVDQ VHEDJDL EHULNXW �

+� GLWHULPD ELOD QLODL VLJ� ! ���� DWDX WKLWXQJ � WWDEHO �WLGDN EHUSHQJDUXK�

+� GLWRODN ELOD QLODL VLJ� � ���� DWDX W�KLWXQJ ! W�WDEHO � EHUSHQJDUXK�

'HQJDQ WLQJNDW VLJQLILNDVL \DQJ GL JXQDNDQD \DLWX Ƚ ൌ ͲǤͲͷ ���� ͷΨ�

'DUL KDVLO UHJUHVL GLGDSDWNDQ KDVLO VHEDJDL EHULNXW �

�� +LSRWHVLV SHUWDPD �

+�� ͳߚ  �� NHPDPSXDQ SHPHFDKDQ PDVDODK �;�� WLGDN

EHUSHQJDUXK VLJQLILNDQ WHUKDGDS KDVLO EHODMDU

PDWHPDWLND �<�

+�� ͳߚ z �� NHPDPSXDQ SHPHFDKDQ PDVDODK �;�� EHUSHQJDUXK

VLJQLILNDQ WHUKDGDS KDVLO EHODMDU PDWHPDWLND �<�

%HUGDVUDNDQ KDVLO SDGD *DPEDU ���� PHQXQMXNDQ EDKZD QLODL

VLJQLILNDQVL XQWXN .HPDPSXDQ 3HPHFDKDQ 0DVDODK \DLWX ����� GLPDQD

NXUDQJ GDUL ���� GDQ QLODL W�KLWXQJ ������� OHELK GDUL W�WDEHO ��������



ϱϲ

\DQJ DUWLQ\D .HPDPSXDQ 3HPHFDKDQ 0DVDODK EHUSHQJDUXK WHUKDGDS

+DVLO %HODMDU 6LVZD�

�� +LSRWHVLV NH�GXD �

+� � ʹߚ  �� NRPXQLNDVL PDWHPDWLND �;�� WLGDN EHUSHQJDUXK VLJQLILNDQ

WHUKDGDS KDVLO EHODMDU PDWHPDWLND �<�

+�� ʹߚ z �� NRPXQLNDVL PDWHPDWLND �;�� EHUSHQJDUXK VLJQLILNDQ

WHUKDGDS KDVLO EHODMDU PDWHPDWLND �<�

%HUGDVDUNDQ KDVLO SDGD *DPEDU ��� PHQXQMXNDQ EDKZD QLODL

VLJQLILNDQVL XQWXN .RPXQLNDVL 0DWHPDWLND \DLWX ���� GLPDQD NXUDQJ

GDUL ���� GDQ QLODL W�KLWXQJ ������� OHELK GDUL QLODL W�WDEHO �������� \DQJ

DUWLQ\D .RPXQLNDVL 0DWHPDWLND EHUSHQJDUXK WHUKDGDS +DVLO %HODMDU

6LVZD�

'� 3HPEDKDVDQ
3HQHOLWLDQ LQL GLODNXNDQ XQWXN PHQJHWDKXL SHQJDUXK DQWDUD YDULDEHO

LQGHSHQGHQ \DQJ WHUGLUL GDUL YDULDEHO .HPDPSXDQ 3HPHFDKDQ 0DVDODK GDQ

.RPXQLNDVL 0DWHPDWLND WHUKDGDS YDULDEHO GHSHQGHQ \DLWX +DVLO %HODMDU 6LVZD

07V 1: .DUDQJ %DWD 0DWDUDP� 'DUL DQDOLVLV \DQJ WHODK GLGDSDW VXPEHU GDWD

\DQJ GLSHUROHK GDUL KDVLO WHVW GHQJDQ SHQLODLDQ WHVW GHQJDQ WHNKQLN UXEULN� \DQJ

GLSHUROHK GDUL �� UHVSRQGHQ VLVZD� NHPXGLDQ GLRODK PHQJJXQDNDQ DODW DQDOLVLV

EHUXSD 6366 �� GHQJDQ PHWRGH DQDOLVLV UHJUHVL OLQLHU EHUJDQGD�

�� 3HQJDUXK .HPDPSXDQ 3HPHFDKDQ 0DVDODK 0DWHPDWLND 7HUKDGDS +DVLO
%HODMDU 6LVZD

'DUL KDVLO SHQJDPELODQ XML KLSRWHVLV GLSHUROHK EDKZD QLODL VLJQLILNDVL

XQWXN NHPDPSXDQ SHPHFDKDQ PDVDODK PDWHPDWLND XQWXN PDWHUL VWDWLVWLN

\DLWX NXUDQJ GDUL ���� GDQ PHPLOLNL QLODL NRHIHVLHQ VHEHVDU ͲǤͳͺͺ � \DQJ

DUWLQ\D NHPDPSXDQ SHPHFDKDQ PDVDODK PHPLOLNL SHQJDUXK SRVLWLI WHUKDGDS

KDVLO EHODMDU VLVZD GL 07V 1: .DUDQJ %DWD 0DWDUDP� 'HQJDQ PHPLOLNL QLODL

NRHIHVLLHQ ͲǤͳͺͺ� DSDELOD WHUMDGL SHUXEDKDQ .HPDPSXDQ 3HPHFDKDQ 0DVDODK

VHEHVDU � SRLQ PDND +DVLO %HODMDU 6LVZD DNDQ PHQLQJNDWNDQ VHEHVDU
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ͲǤͳͺͺSHUVHQ� GDQ PHPLOLNL KXEXQJDQ SHQJDUXK \DQJ WLQJJL \DLWX GL WXQMXNDQ

ROHK QLODL NRUHODVL ����� \DQJ PHQGHNDWL ��

%HUGDVDUNDQ KDVLO SHQHOLWLDQ GDQ KDVLO SHQJXMLDQ KLSRWHVLV� PDND

WHUEXNWL EDKZD WHUGDSDW SHQJDUXK SRVLWLI NHPDPSXDQ NRPXQLNDVL PDWHPDWLND

WHUKDGDS KDVLO EHODMDU PDWHPDWLND� +DO LQL PHQXQMXNNDQ EDKZD KDVLO EHODMDU

VLVZD DNDQ VHPDNLQ EDLN MLND NHPDPSXDQ SHPHFDKDQ PDVDODK PDWHPDWLND

GLWLQJNDWNDQ� %HUGDVDUNDQ IDNWD WHUVHEXW� GDSDW GLNDWDNDQ EDKZD VHEHQDUQ\D

XQWXN PHQLQJNDWNDQ KDVLO EHODMDU VLVZD KDUXV WHUOHELK GDKXOX PHQLQJNDWNDQ

NHPDPSXDQ NRPXQLNDVL PDWHPDWLND VLVZD�

6DODK VDWX NHPDPSXDQ \DQJ GLEXWXKNDQ GDODP PHQ\HOHVDLNDQ VRDO

PDWHPDWLND DGDODK NHPDPSXDQ GDODP PHPHFDKNDQ PDVDODK PDWHPDWLV \DQJ

EDLN� 'LPDQD WXMXDQ XWDPD GDODP EHODMDU PDWHPDWLND \DLWX XQWXN

PHQJHPEDQJNDQ NHPDPSXDQ SHPHFDKDQ PDVDODK \DQJ NRPSOHNV GDQ

OXDV�VHKLQJJD NHPDPSXDQ SHPHFDKDQ PDVDODK GDQ NRPXQLNDVL PDWHPDWLND

PHPSXQ\DL DUWL SHQWLQJ GDODP VWXGL PDWHPDWLND XQWXN PHQJKDVLONDQ KDVLO

EHODMDU VLVZD \DQJ OHELK EDLN� %HUGDVDUNDQ KDVLO SHQHOLWLDQ \DQJ WHODK

GLODNXNDQ� GLSHUROHK UDWD�UDWD KDVLO SHQFDSDLDQ VNRU WHV NHPDPSXDQ

SHPHFDKDQ PDVDODK \DLWX �������� KDO LQL PHQXQMXNNDQ EDKZD NHPDPSXDQ

SHPHFDKDQ PDVDODK PDWHPDWLND VLVZD GL 07V 1: .DUDQJ %DWD 0DWDUDP

GDSDW GLNDWDNDQ FXNXS RSWLPDO� 6HRUDQJ VLVZD GLNDWDNDQ WHODK PHPLOLNL

NHPDPSXDQ SHPHFDKDQ PDVDODK \DQJ WLQJJL DSDELOD GDSDW PHPHQXKL

LQGLNDWRU�LQGLNDWRU \DQJ PHZDNLOL NHPDPSXDQ SHPHFDKDQ PDVDODK� GDODP

SHQHOLWLDQ LQL EHEHUDSD VLVZD VXGDK PDPSX PHQJHPEDQJNDQ NHPDPSXDQ

SHPHFDKDQ PDVDODK PHVNLSXQ PDVLK WHUGDSDW MDZDEDQ \DQJ NXUDQJ WHSDW

XQWXN VRDO \DQJ GLEHULNDQ� WHWDSL GDODP PHPDKDPL� PHQ\XVXQ GDQ UDQFDQJDQ

PDVDODK VXGDK ³FXNXS´�

'DUL KDVLO SHQHOLWLDQ \DQJ GLSHUROHK SDGD SHQHOLWLQ LQL \DLWX VHVXDL

GHQJDQ SHQHOLWLDQ \DQJ WHODK GLODNXNDQ ROHK 1RYLD .XVXPDZDWL WDKXQ ����

WHQWDQJ ³3HQJDUXK .HPDPSXDQ .RPXQLNDVL GDQ 3HPHFDKDQ 0DVDODK

0DWHPDWLND WHUKDGDS +DVLO %HODMDU 6LVZD GHQJDQ 3HPEHODMDUDQ 5HDOLVWLF

0DWKHPDWLF (GXFDWLRQ �50(�´� GLPDQD KDVLO \DQJ GLSHUROHK EDKZD WHUGDSDW
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SHQJDUXK SRVLWLI NHPDPSXDQ SHPHFDKDQ PDVDODK GDODP SHPEHODMDUDQ

PDWHPDWLND 5HDOLVWLF 0DWKHPDWLF (GXFDWLRQ �50(� WHUKDGDS KDVLO EHODMDU

VLVZD SDGD PDWHUL SRNRN SHFDKDQ���

+DVLO SHQHOLWLDQ LQL VHMDODQ GHQJDQ SHQHOLWLDQ \DQJ GLODNXNDQ ROHK

'DYLWD� 3�:�& GDQ 3XMLDVWXWL� + ������ \DQJ EHUMXGXO ³$QDOLVLV .HPDPSXDQ

0DVDODK 'LWLQMDX 'DUL *HQGHU´� PHQXQMXNNDQ EDKZD NHPDPSXDQ SHPHFDKDQ

PDVDODK VLVZD SHUHPSXDQ OHELK EDLN GDUL SDGD VLVZD ODNL�ODNL��� 6HODLQ LWX

WHUGDSDW SHQHOLWLDQ ODLQ \DQJ GLODNXNDQ ROHK +DUU\ 'ZL 3XWUD� GNN ������

\DQJ EHUMXGXO ³.HPDPSXDQ 3HPHFDKDQ 0DVDODK 0DWHPDWLV 6LVZD 603 3DGD

0DWHUL %DQJXQ 5XDQJ´� PHQXQMXNNDQ EDKZD NHPDPSXDQ SHPHFDKDQ

PDWHPDWLND SDGD VDODK VDWX 6031 GL &LPDKL PHQGDSDWNDQ SHQJDUXK \DQJ

SRVLWLI���

�� 3HQJDUXK .RPXQLNDVL 0DWHPDWLND 7HUKDGDS +DVLO %HODMDU 6LVZD

'DUL KDVLO SHQJDPELODQ XML KLSRWHVLV GLSHUROHK EDKZD QLODL VLJQLILNDVL

XQWXN NRPXQLNDVL PDWHPDWLND SDGD PDWHUL VWDWLVWLN \DLWX NXUDQJ GDUL ���� GDQ

PHPLOLNL QLODL NRHIHVLHQ VHEHVDU ͲǤ͵͵Ͷ� \DQJ DUWLQ\D NHPDPSXDQ NRPXQLNDVL

PDWHPDWLND PHPLOLNL SHQJDUXK SRVLWLI WHUKDGDS KDVLO EHODMDU VLVZD GL 0WV 1:

.DUDQJ %DWD 0DWDUDP� 'HQJDQ PHPLOLNL QLODL NRHIHVLLHQ ͲǤ͵͵Ͷ � DSDELOD

WHUMDGL SHUXEDKDQ NRPXQLNDVL PDWHPDWLND VHEHVDU � SRLQ PDND +DVLO %HODMDU

6LVZD DNDQ PHQLQJNDWNDQ VHEHVDU ͲǤ͵͵Ͷ SHUVHQ� GDQ NRPXQLNDVL PHWDPWDLND

PHPLOLNL KXEXQJDQ SHQJDUXK \DQJ WLQJJL \DLWX GL WXQMXNDQ ROHK QLODL NRUHODVL

����� \DQJ PHQGHNDWL ��

0HODOXL SHPEHODMDUDQ PDWHUL 6WDWLVWLN� VLVZD GDSDW PHQJHPEDQJNDQ

NRPXQLNDVL PDWHPDWV \DQJ GLPLOLNLQ\D� NDUHQD GDODP VRDO PDWHUL 6WDWLVWLN

\DQJ GLEHULNDQ VLVZD GLWXQWXW DJDU GDSDW EHUSHUDQ DNWLI GDQ VHFDUD NUHDWLI

PHQHPXNDQ VROXVL GDUL SHUPDVDODKDQ \DQJ GLDMXNDQ� PHQ\XVXQ GDQ

ϰϯ .XVXPDZDQL��1 �������´ 3HQJDUXK .HPDPSXDQ .RPXQLNDVL GDQ 3HPHFDKDQ 0DVDODK
0DWHPDWLND WHUKDGDS +DVLO %HODMDU 6LVZD GHQJDQ 3HPEHODMDUDQ 5HDOLVWLF 0DWKHPDWLF (GXFDWLRQ
�50(�´� -XUQDO ,PLD 3HQGLGLNDQ 0DWHPDWLND 9RO���� ���������

ϰϰ 'DYLWD� 3�:�& GDQ 3XMLDVWXWL� +� ³$QDOLVLV .HPDPSXDQ 0DVDODK 'LWLQMDX 'DUL *HQGHU´�
-XUQDO 0DWHPDWLND .UHDWLI�,QRYDWLI� 9RO ��� 1R� �� �����

ϰϱ +DUU\ 'ZL 3XWUD� GNN� ³.HPDPSXDQ 3HPHFDKDQ 0DVDODK 0DWHPDWLV 6LVZD 603 3DGD
0DWHUL %DQJXQ 5XDQJ´� -,30 � �-XUQDO ,OPLDK 3HQGLGLNDQ 0DWHPDWLND�� 1R� �� 9RO��� 0DUHW �����
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PHUDQFDQJ MDZDEDQ GHQJDQ WHSDW GDQ EHQDU GDQ EDJDLPDQ

PHQJNRPXQLNDVLQ\D VHFDUD PDWHPDWLV� 'DODP KDVLO SHQHOLWLQ LQL GL SHUROHK

UDWD�UDWD VNRU XQWXN NRPXQLNDVL PDWHPDWLND EHUGDVDUNDQ KDVLO MDZDEDQ GDUL

NHWLJD VRDO \DQJ WHODK GLEHULNDQ \DLWX ������� DWDX PHQGHNDWL VNRU �� \DQJ

DUWLQ\D VLVZD NHODV 9,,, 07V 1: .DUDQJ %DWD 0DWDUDP GDSDW GLNDWDQ

³FXNXS´ RSWLPDO GDODP PHQJHUMDNDQ VRDO \DQJ WHODK GL EHULNDQ� GLPDQD GDSDW

PHQJNRPXQLNDVLNDQ MDZDEDQ GDUL VRDO FXNXS EDLN� PHVNLSXQ KDVLO GDQ

NHVLPSXODQ \DQJ GLEHULNDQ PDVLK NXUDQJ WHSDW� 7HWDSL \DQJ SHUOX GL

SHUKDWLNDQ GLVLQL \DLWX EDJDLPDQD VLVZD GDSDW PHPDKDPL GDQ

PHQJNRPXQLNDVLNDQ MDZDEDQQ\D GHQJDQ WHSDW� GLPDQD GDSDW GLVLPSXONDQ

.RPXQLNDVL PDWHPWLND VLVZD 0WV 1: .DUDQJ %DWD 0DWDUDP GDSDW GLNDWDNDQ

EDLN�

'DUL KDVLO SHQHOLWLDQ WHQWDQJ SHQJDUXK NRPXQLNDVL PDWHPDWLND \DQJ

GLSHUROHK SDGD SHQHOLWLQ LQL \DLWX VHVXDL GHQJDQ SHQHOLWLDQ \DQJ WHODK

GLODNXNDQ ROHK $QJJUDHQL $VWXWL GDQ /HRQDUG WHQWDQJ ³3HUDQ .HPDPSXDQ

.RPXQLNDVL 0DWHPDWLND 7HUKDGDS 3UHVWDVL %HODMDU 0DWHPDWLND 6LVZD´

GLPDQD KDVLO \DQJ GLSHUROHK PHQXQMXNNDQ EDKZD WHUGDSDW SHQJDUXK SRVLWLI

GDQ VLJQLILNDQ NHPDPSXDQ NRPXQLNDVL PDWHPDWLND WHUKDGDS SUHVWDVL EHODMDU

PDWHPDWLND� 'LPDQD VHPDNLQ WLQJJL NHPDPSXDQ NRPXQLNDVL PDWHPDWLND

VLVZD PDND VHPDNLQ WLQJJL SXOD SUHVWDVL EHODMDU PDWHPDWLND VLVZD���

+DVLO SHQHOLWLDQ LQL VHMDODQ GHQJDQ SHQHOLWLDQ \DQJ GLODNXNDQ ROHK

6HSWLDQ +HQU\ 5LVZDQGKD GDQ 6XPDUGL ������ \DQJ EHUMXGXO ³.RPXQLNDVL

0DWHPDWLND� 3HUVHSVL 6LVZD 3DGD 0DWD 3HODMDUDQ 0DWHPDWLND� GDQ

.HPDQGLULDQ %HODMDU 7HUKDGDS +DVLO %HODMDU 0DWHPDWLND´� PHQXQMXNNDQ

EDKZD NHPDPSXDQ NRPXQLNDVL PDWHPDWLN� SHUVHSVL VLVZD WHUKDGDS PDWD

SHODMDUDQ PDWHPDWLND� GDQ NHPDQGLULDQ EHODMDU VLVZD EHUSHQJDUXK VLJQLILNDQ

WHUKDGDS SUHVWDVL EHODMDU PDWHPDWLND EDLN VHFDUD SDUVLDO PDXSXQ VLPXOWDQ���

�� $VWXWL��$ 	 /HRQDUG� 3HUDQ .HPDPSXDQ .RPXQLNDVL 0DWHPDWLND 7HUKDGDS 3UHVWDVL
%HODMDU 0DWHPDWLND 6LVZD� -XUQDO )RUPDWLI ����� ��������

ϰϳ 6HSWLDQ +HQU\ 5LVZDQGKD 	 6XPDUGL� ³.RPXQLNDVL 0DWHPDWLND� 3HUVHSVL 6LVZD 3DGD
0DWD 3HODMDUDQ 0DWHPDWLND� 'DQ .HPDQGLULDQ %HODMDU 7HUKDGDS +DVLO %HODMDU 0DWHPDWLND´� -XUQDO
0HUFXPDWLND� -XUQDO 3HQHOLWLDQ 0DWHPDWLND GDQ 3HQGLGLNDQ 0DWHPDWLND� 9RO� �� 1R� �� �����



ϲϬ

6HODLQ LWX WHUGDSDW SHQHOLWLDQ ODLQ \DQJ GLODNXNDQ ROHK 1XNH 1RHU 2FNWDYLDQL�

GNN ������ \DQJ EHUMXGXO ³3HQJDUXK .HPDPSXDQ .RPXQLNDVL 0DWHPDWLV GDQ

0LQDW %HODMDU 7HUKDGDS 3UHVWDVL %HODMDU 0DWHPDWLND´� PHQXQMXNNDQ EDKZD

NHPDPSXDQ NRPXQLNDVL PDWHPDWLV GDQ PLQDW EHODMDU EHUSHQJDUXK EDLN GDQ

WHUKDGDS SUHVWDVL KDVLO EHODMDU� 'HQJDQ GHPLNLDQ DGDQ\D PHQLQJNDWQ\D

NHPDPSXDQ NRPXQLNDVL PDWHPDWLV GDQ PLQDW EHODMDU PDND DNDQ GLLNXWL ROHK

PHQLQJNDWQ\D NHEHUKDVLODQ EHODMDU PDWHPDWLND VLVZD���

�� 3HQJDUXK .HPPDSXDQ 3HPHFDKDQ 0DVDODK GDQ .RPXQLNDVL 0DWHPDWLND
7HUKDGDS +DVLO %HODMDU 6LVZD

'DUL KDVLO SHQJDPELODQ XML KLSRWHVLV SDGD XML ) �8ML 6LPXOWDQ� DWDX

VHFDUD EHUVDPDDQ EDKZD QLODL VLJQLILNDVL XQWXN NHPDPSXDQ SHPHFDKDQ PVDODK

GDQ NRPXQLNDVL PDWHPDWLND SDGD PDWHUL VWDWLVWLN \DLWX NXUDQJ GDUL ���� \DQJ

DUWLQ\D VHFDUD VLPXOWDQ NHPDPSXDQ SHPHFDKDQ PVDODK GDQ NHPDPSXDQ

NRPXQLNDVL PDWHPDWLND PHPLOLNL SHQJDUXK SRVLWLI WHUKDGDS KDVLO EHODMDU VLVZD GL

07V 1: .DUDQJ %DWD 0DWDUDP� 'HQJDQ PHPLOLNL QLODL NRUHODVL \DLWX NRUHODVL

����� \DQJ DUWLQ\D PHPLOLNL VHFDUD VLPXOWDQ PHPLOLNL KXEXQJDQ SHQJDUXK \DQJ

WLQJJL \DLWX GL WXQMXNDQ ROHK QLODL NRUHODVL \DQJ PHQGHNDWL ��

+DVLO SHQHOLWLDQ LQL VHMDODQ GHQJDQ SHQHOLWLDQ \DQJ GLODNXNDQ ROHK 5H]L

$ULDZDQ GDQ +D\DWXQ 1XIXV ������ \DQJ EHUMXGXO ³+XEXQJDQ .HPDPSXDQ

3HPHFDKDQ 0DVDODK 0DWHPDWLV GHQJDQ .HPDPSXDQ .RPXQLNDVL PDWHPDWLV´�

PHQXQMXNNDQ EDKZD WHUGDSDW KXEXQJDQ \DQJ VDQJDW NXDW DQWDUD NHPDPSXDQ

SHPHFDKDQ PDWHPDWLV GHQJDQ NHPDPSXDQ NRPXQLNDVL PDWHPDWLV SHVHUWD GLGLN

VHFDUD NHVHOXUXKDQ���

ϰϴ 1XNH 1RHU 2FNWDYLDQL� GNN� ³3HQJDUXK .HPDPSXDQ .RPXQLNDVL 0DWHPDWLV GDQ 0LQDW
%HODMDU 7HUKDGDS 3UHVWDVL %HODMDU 0DWHPDWLND´� -XUQDO -30,� -XUQDO 3HPEHODMDUDQ 0DWHPDWLND
,QRYDWLI� 9RO� �� 1R� �� -XOL �����

ϰϵ 5H]L $ULDZDQ GDQ +D\DWXQ 1XIXV� ³+XEXQJDQ .HPDPSXDQ 3HPHFDKDQ 0DVDODK
0DWHPDWLV GHQJDQ .HPDPSXDQ .RPXQLNDVL PDWHPDWLV´� -XUQDO� 7+(25(06� 9RO� �� 1R� �� -DQXDUL
�����
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%$% 9

3(18783

$� .HVLPSXODQ
%HUGDVDUNDQ KDVLO SHQHOLWLDQ \DQJ WHODK GLODNVDQDNDQ PHQJHQDL SHQJDUXK

NHPDPSXDQ SHPHFDKDQ PDVDODK GDQ NRPXQLNDVL PDWHPDWLND WHUKDGDS KDVLO

EHODMDU VLVZD NHODV 9,,, GL 07V 1: .DUDQJ %DWD 0DWDUDP PHODOXL PDWHUL

VWDWLVWLND� PDND GDSDW GLVLPSXONDQ EDKZD�

�� .HPDPSXDQ SHPHFDKDQ PDVDODK PHPLOLNL SHQJDUXK SRVLWLI WHUKDGDS KDVLO

EHODMDU PDWHPDWLND VLVZD 9,,, 07V 1: .DUDQJ %DWD 0DWDUDP� DSDELOD

WHUMDGL SHUXEDKDQ NHPDPSXDQ SHPHFDKDQ PDVDODK PDWHPDWLND SDGD VLVZD�

PDND KDVLO EHODMDU VLVZD DNDQ PHQLQJNDW VHEHVDU ͲǤͳͺͺ��

�� .RPXQLNDVL PDWHPDWLND PHPLOLNL SHQJDUXK SRVLWLI WHUKDGDS KDVLO EHODMDU

PDWHPDWLND VLVZD 9,,, 07V 1: .DUDQJ %DWD 0DWDUDP� DSDELOD WHUMDGL

SHUXEDKDQ NHPDPSXDQ NRPXQLNDVL PDWHPDWLND SDGD VLVZD� PDND KDVLO

EHODMDU VLVZD DNDQ PHQLQJNDW VHEHVDU ͲǤ͵͵Ͷ��

�� 6HFDUD EHUVDPDDQ NHPDPSXDQ SHPHFDKDQ PDVDODK GDQ NRPXQLNDVL

PDWHPDWLND PHPLOLNL SHQJDUXK VHEHVDU ����� WHUKDGDS KDVLO EHODMDU

PDWHPDWLND VLVZD 9,,, 07V 1: .DUDQJ %DWD 0DWDUDP� GLPDQD ����� GL

SHQJDUXKL ROHK IDNWRU ODLQ GL OXDU SHQHOLWLDQ�



ϲϮ

%� 6DUDQ
�� %DJL JXUX GLKDUDSNDQ GDSDW PHPSHUNHQDO EHUEDJDL VWUDWHJL SHPHFDKDQ

PDVDODK NDUHQD KDO WHVUVHEXW ELVD PHQDPEDK VWUDWHJL VLVZD GDODP

PHQ\HOHVDLNDQ PDVDODK VRDO PDWHPDWLND PDXSXQ GDODP NHKLGXSDQ VHKDUL�

KDUL�

�� 6HODLQ LWX GDODP PHQJHPEDQJNDQ NRPXQLNDVL PDWHPDWLND VLVZD PDND JXUX

KDUXV OHELK VHULQJ PHPEHQWXN GLVNXVL NHORPSRN \DQJ DNDQ PHQLQJNDWNDQ

NHPDPSXDQ NRPXQLNDVL OLVDQ VLVZD�

'$)7$5 3867$.$

$PLUDQR� 'DU\DQWR� ³(YDOXDVL 	 3HQLODLDQ 3HPEHODMDUDQ .XULNXOXP ����´�

�<RJ\DNDUWD� *$9$ 0(',$� ������

$SVDK� $� ������� 3HQJDUXK 0RGHO 3HPEHODMDUDQ .RRSHUDWL 7LSH ,QVLGH 2XWVLGH

&LUFOH �,2&� GDQ 1XPEHUHG +HDGV 7RJHWKHU �1+7� WHUKDGDS .HPDPSXDQ

3HPDKDPDQ .RQVHS GDQ .RPXQLNDVL 0DWHPDWLV 6LVZD .HODV ; 60$6

+LGD\DWXOODK 6XEXOXVVDODP 7$ ��������� �'RFWRUDO GLVVHUWDWLRQ� 8QLYHUVLWDV

LVODP 1HJHUL 6XPDWHUD 8WDUD�� �8QLYHUVLWDV ,VODP 1HJHUL 6XPDWHUD 8WDUD�

������

$ULHV <XZRQR� 3UREOHP 6ROYLQJ GDODP 3HPEHODMDUDQ 0DWHPDWLND� �81,21� -XUQDO

3HQGLGLNDQ 0DWHPDWLND�� 9RO � 1R �� 0DUHW ����� +OP ����

$ULNXQWR� 3URVHGXU 3HQHOLWLDQ 6XDWX 3HQGHNDWDQ 3UDNWLI� �-DNDUWD�5LQHND &LSWD�

������ K� ���

$UPLDWL� .RPXQLNDVL 0DWHPDWLV GDQ 3HPEHODMDUDQ %HUEDVLV 0DVDODK� 6HPLQDU

1DVLRQDO 0DWHPDWLND� �%DQGXQJ� 8QLYHUVLWDV .DWKROLN 3DUDK\DQJDQ� ������

KOP� 03���

%DUL\\DK� $� .� ³3HQJDUXK .HPDPSXDQ 5HSUHVHQWDVL 0DWHPDWLV 'DQ 3HPHFDKDQ

0DVDODK 7HUKDGDS +DVLO %HODMDU 0DWHPDWLND 6LVZD 3DGD 0DWHUL 6HJLHPSDW



ϲϯ

'DQ 6HJLWLJD .HODV 9,, 603 1HJHUL � 6XPEHUJHPSRO 7DKXQ $MDUDQ

���������´� �6NULSVL� )7,.� ,$,1 7XOXQJDQJXQJ� ������

'HZL� 3� 6� ,� <�� .XUQLDWL� 1�� 	 :DKLGDWXUUDKPL� :� 3HQJDUXK .HSHUFD\DDQ 'LUL

GDQ .HPDPSXDQ .RPXQLNDVL 0DWHPDWLND 7HUKDGDS +DVLO %HODMDU

0DWHPDWLND 6LVZD� *UL\D -RXUQDO RI 0DWKHPDWLFV (GXFDWLRQ DQG

$SSOLFDWLRQ� �����

)HEULDQL� :� '�� 6LGLN� *� 6�� 	 =DKUDK� 5� )� ������� 3HQJDUXK 3HPEHODMDUDQ

5HDOLVWLF 0DWKHPDWLFV (GXFDWLRQ GDQ 'LUHFW ,QVWUXFWLRQ 7HUKDGDS

.HPDPSXDQ SHPHFDKDQ 0DVDODK GDQ .RPXQLNDVL 0DWHPDWLV 6LVZD

6'� �-XUQDO 7XQDV %DQJVD�� $JXVWXV ������ KOP� ����

)LWULDQLQJW\DV� $�� 	 5DGLD� (� +� ������� ³3HQLQJNDWDQ +DVLO %HODMDU ,3$ 0HODOXL

0RGHO 'LVFRYHU\ /HDUQLQJ 6LVZD .HODV ,9 6'1 *HGDQJDQDN ��´� KOP� ����

*KR]DOL� ,� $SOLNDVL DQDOLVLV PXOWLYDULDWH GHQJDQ SURJUDP ,%0 6366 ��� �����

+DELEDK� +� (IHNWLYLWDV PRGHO SHPEHODMDUDQ NRRSHUDWLI WLSH MLJVDZ WHUKDGDS

NRPXQLNDVL PDWHPDWLV GDQ KDVLO EHODMDU PDWHPDWLND VLVZD �'RFWRUDO

GLVVHUWDWLRQ� 8,1 0DWDUDP�� �����

+DUWRQR� <� 0DWHPDWLND 6WUDWHJL 3HPHFDKDQ 0DVDODK� <RJ\DNDUWD� *UDKD ,OPX�

�����

,WD &KRLUXQ 1LVVD� ³3HPHFDKDQ 0DVDODK 0DWHPDWLND´� �0DWDUDP� 'XWD 3XVWDND

,OPX� ������

/D
LD� +� 7�� 	 +DUHID� '� +XEXQJDQ .HPDPSXDQ 3HPHFDKDQ 0DVDODK 0DWHPDWLV

GHQJDQ .HPDPSXDQ .RPXQLNDVL 0DWHPDWLN 6LVZD� $NVDUD� �-XUQDO ,OPX

3HQGLGLNDQ 1RQIRUPDO� ������

0DGH :HQD� 6WUDWHJL 3HPEHODMDUDQ ,QRYDWLI .RQWHPSRUHU� �-DNDUWD� %XPL $NVDUD�

������

0XO\DQD� '�� ³,OPX .RPXQLNDVL 6XDWX 3HQJDQWDU´� �%DQGXQJ� 37� 5HPDMD

5RVGDNDU\D� ������



ϲϰ

0XVILTRQ� +�0�� ³3HQJHPEDQJDQ 0HGLD GDQ 6XPEHU 3HPEHODMDUDQ� �-DNDUWD� 37�

3UHVWDVL 3XVWDNDUD\D� ������

1DVKRED� '� 5� ³3HQJDUXK *HQGHU WHUKDGDS .HPDPSXDQ 3HPHFDKDQ 0DVDODK 6LVZD

.HODV 9,, SDGD 3RNRN %DKDVDQ +LPSXQDQ GLNRQWURO GHQJDQ .HPDPSXDQ

%HUSLNLU .ULWLV GL 07V 'DUXO $PDQDK�´ ǹȖĮȘ� �6NULSVL� )6'7 8,1 :DOLVRQJR�

6HPDUDQJ� �������

1XNH 1RHU 2FNWDYLDQL� GNN� ³3HQJDUXK .HPDPSXDQ .RPXQLNDVL 0DWHPDWLV GDQ

0LQDW %HODMDU 7HUKDGDS 3UHVWDVL %HODMDU 0DWHPDWLND´� �-XUQDO -30,� -XUQDO

3HPEHODMDUDQ 0DWHPDWLND ,QRYDWLI�� -XOL �����

3XWUL� 5� ,� 8SD\D 0HQLQJNDWNDQ .HPDPSXDQ .RPXQLNDVL 0DWHPDWLV 6LVZD GDODP

3HPEHODMDUDQ 0DWHPDWLND 0HODOXL 3HQGHNDWDQ 5HFLSURFDO 7HDFKLQJ GHQJDQ

0RGHO 3HPEHODMDUDQ .RRSHUDWLI GL .HODV 9,,,�' 603 1HJHUL �

0DJHODQJ� 8QLYHUVLWDV 1HJHUL <RJ\DNDUWD� �6NULSVL� )DNXOWDV 0DWHPDWLND GDQ

,OPX 3HQJHWDKXDQ $ODP� 8QLYHUVLWDV 1HJHUL <RJ\DNDUWD�������

5DKPD\DQL� '� 3HUEHGDDQ .HPDPSXDQ 3HPHFDKDQ 0DVDODK 'DQ .HPDPSXDQ

.RPXQLNDVL 0DWHPDWLV 6LVZD <DQJ 'LDMDU 'HQJDQ 0HQJJXQDNDQ 6WUDWHJL

3HPEHODMDUDQ .RRSHUDWLI 7LSH 7KLQN 3DLU 6KDUH �736� 'HQJDQ 7LSH 1XPEHU

+HDGV 7RJHWKHU �1+7� .HODV ;, 0DGUDVDK $OL\DK $O�-DP¶L\DWXO :DVKOL\DK

7HPEXQJ 7DKXQ 3HPEHODMDUDQ ��������� �'RFWRUDO GLVVHUWDWLRQ� 8QLYHUVLWDV

,VODP 1HJHUL 6XPDWHUD 8WDUD�� �����

5DWXPDQDQ� 7� *� ����� .RPXQLNDVL 0DWHPDWLND� 7LQMDXDQ SDGD 0RGHO 3,6. GDQ

0RGHO 3/� %XOHWLQ 3HQGLGLNDQ 0DWHPDWLND� $PERQ� ).,3 8QLYHUVLWDV

3DWWLPXUD�

5LIDெL� $� GDQ &�7� $QQL� ����� 3VLNRORJL 3HQGLGLNDQ� �6HPDUDQJ� 811(6 3UHVV��

KOP� ���

6DULQL� (� 3HQJDUXK .HPDPSXDQ .RPXQLNDVL 0DWHPDWLV GDQ .HPDQGLULDQ 6LVZD

WHUKDGDS .HPDPSXDQ 0HPHFDKNDQ 0DVDODK 0DWHPDWLND� $/)$5,6,� -XUQDO

3HQGLGLNDQ 0,3$� �����



ϲϱ

6HSWLDQ +HQU\ 5LVZDQGKD 	 6XPDUGL� ³.RPXQLNDVL 0DWHPDWLND� 3HUVHSVL 6LVZD

3DGD 0DWD 3HODMDUDQ 0DWHPDWLND� 'DQ .HPDQGLULDQ %HODMDU 7HUKDGDS +DVLO

%HODMDU 0DWHPDWLND´� �-XUQDO 0HUFXPDWLND� -XUQDO 3HQHOLWLDQ 0DWHPDWLND

GDQ 3HQGLGLNDQ 0DWHPDWLND�� 9RO� �� 1R� �� �����

6ODPHWR� %HODMDU GDQ )DNWRU�)DNWRU \DQJ PHPSHQJDUXKL� �-DNDUWD� 37�5LQHND &LSWD�

������ KOP� ������

6XJL\RQR� ³PHWRGH 3HQHOLWLDQ .XDQWLWDWLI� .XDOLWDWLI� GDQ 5	'´� �%DQGXQJ� $OIDEHWD�

����

6XJL\RQR� ³0HWRGH 3HQHOLWLDQ 3HQGLGLNDQ �3HQGHNDWDQ .XDQWLWDWLI� .XDOLWDWLI� GDQ

5	'�� �%DQGXQJ� ,NDSL� ������

6XJL\RQR� 0HWRGH 3HQHOLWLDQ .XDQWLWDWLI� .XDOLWDWLI� 'DQ 5	'� �%DQGXQJ� $OIDEHWD�

������ KOP� ���

6XMDUZHQL� 9� :LUDWQD� 6WDWLVWLN XQWXN %LVQLV GDQ (NRQRPL� �<RJ\DNDUWD� 3XVWDND

%DUX 3UHVV� ������

6XOL\DQWR� ³(NRQRPHWULND 7HUDSDQ� 7HRUL GDQ $SOLNDVL GHQJDQ 6366´

�<RJ\DNDUWD�&9� $QGL 2IIVHW� ������

6XVDQWR� $� µ¶7HRUL %HODMDU GDQ 3HPEHODMDUDQ¶¶� �-DNDUWD� .HQFDQD 3UHQDGDPHGLD

*URXS� ������

6XWDUWR� 6�� 3G� 0�� 6\DULIXGGLQ� 6� 3�� 	 3G� 0� 'HVDLQ 3HPEHODMDUDQ

0DWHPDWLND� <RJ\DNDUWD� 6DPXGUD %LUX� �����

6\DILL� $� ³$QDOLVLV .HPDPSXDQ 3HPHFDKDQ 0DVDODK 0DWHPDWLV 6LVZD .HODV 9,,,

603 1HJHUL � %DQJNDOD %DUDW 'DODP 0HQWHOHVDLNDQ 6RDO &HULWD´� �6NULSVL�

).,3� 8QLYHUVLWDV 0XKDPPDGL\DK 0DWDUDP� ������

6\RILDQ 6LUHJDU� 6WDWLVWLN 3DUDPHWULN XQWXN 3HQHOLWLDQ .XDQWLWDWLI� �-DNDUWD� %XPL

$NVDUD� ������

8WRPR� +� 3�� +HQGUD\DQD� $�� <XKDQD� <�� 	 6DSXWUR� 7� 9� 3HQJDUXK *HQGHU

7HUKDGDS .HPDPSXDQ 3HPHFDKDQ 0DVDODK GDQ 3HQDODUDQ 0DWHPDWLV
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'LWLQMDX GDUL 0LQDW %HODMDU� 7,57$0$7+� -XUQDO 3HQHOLWLDQ GDQ 3HQJDMDUDQ

0DWHPDWLND� �����

:DKW\XQL� &� 8� 3HQJDUXK .HPDPSXDQ .RPXQLNDVL 0DWHPDWLND 7HUKDGDS

.HPDPSXDQ 1XPHULN 6LVZD .HODV ,9 6' 1HJHUL %LULQJ .DORUR

.HF�3DOODQJJD .DE�*RZD� �6NULSVL � ).,3� 8QLYHUVLWDV 0XKDPPDGL\DK

0DNDVVDU� ������

:DK\XGL� :�� 	 $QXJUDKHQL� ,� 6WUDWHJL SHPHFDKDQ PDVDODK PDWHPDWLND� �����

:LUGD� <�� 8OXPXGLQ� ,�� :LGLSXWHUD� )�� /LVWLDZDWL� 1�� 	 )XMLDQLWD� 6� )DNWRU�IDNWRU

GHWHUPLQDQ KDVLO EHODMDU VLVZD� �����



ϲϳ

/$03,5$1
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/DPSLUDQ �

3('20$1 3(16.25$1 3(0(&$+$10$6$/$+

1R� ,QGLNDWRU .HWHUDQJDQ 6NRU

� 0HPDKDPL PDVDODK

PHQXOLVNDQ DSD \DQJ GLNHWDKXL� DSD \DQJ

GLWDQ\DNDQ GDQ V\DUDW NHFXNXSDQ XQVXU NXUDQJ

WHSDW

�

0HQXOLVNDQ DSD \DQJ GLNHWDKXL GDQ DSD \DQJ

GLWDQ\DNDQ VDODK� QDPXQ V\DUDW NHFXNXSDQ

XQVXU WHSDW

�

0HQXOLVNDQ DSD \DQJ GLNHWDKXL GDQ DSD \DQJ

GLWDQ\DNDQ GHQJDQ EHQDU� QDPXQ V\DUDW

NHFXNXSDQ XQVXU NXUDQJ WHSDW

�

0HQXOLVNDQ DSD \DQJ GLNHWDKXL� DSD \DQJ

GLWDQ\DNDQ GDQ V\DUDW NHFXNXSDQ XQVXU GDUL

VRDO GHQJDQ WHSDW

�

� 0HQ\XVXQ PDVDODK

7LGDN PHQXOLVNDQ YDULDEHO NHSXWXVDQ GDQ

PRGHO PDWHPDWLND

�

0HQXOLVNDQ YDULDEHO NHSXWXVDQ EHQDU� QDPXQ

PHPEXDW PRGHO PDWHPDWLND NXUDQJ WHSDW

�

0HQXOLVNDQ YDULDEHO NHSXWXVDQ NXUDQJ WHSDW�

QDPXQ PHPEXDW PRGHO PDWHPDWLND GHQJDQ

EHQDU�

�

0HQXOLVNDQ YDULDEHO NHSXWXVDQ GDQ PRGHO

PDWHPDWLND GHQJDQ EHQDU�

�



ϲϵ

� 3HODNVDQDDQ UHQFDQD

7LGDN DGD SHQ\HOHVDLDQ VDPD VHNDOL �

3HQ\HOHVDLDQ PDVDODK EHOXP WXQWDV� QDPXQ

NHVLPSXODQ MDZDEDQ EHQDU

�

3HQ\HOHVDLDQ PDVDODK WXQWDV� QDPXQ

NHVLPSXODQ MDZDEDQ NXUDQJ WHSDW

�

3HQ\HOHVDLDQ PDVDODK WXQWDV GDQ NHVLPSXODQ

MDZDEDQ EHQDU

�

� 0HPHULNVD NHPEDOL

7LGDN PHODNXNDQ SHQJHFHNDQ WHUKDGDS SURVHV

GDQ MDZDEDQ VHUWD WLGDN PHPEHULNDQ

NHVLPSXODQ�

�

0DODNXNDQ SHQJHFHNDQ WHUKDGDS SURVHV GDQ

MDZDEDQ GHQJDQ NXUDQJ WHSDW GDQ PHPEHULNDQ

NHVLPSXODQ \DQJ VDODK

�

0HODNXNDQ SHQJHFHNDQ WHUKDGDS SURVHV GDQ

MDZDEDQ \DQJ WHSDW� QDPXQ PHPEHULNDQ

NHVLPSXODQ \DQJ VDODK

�

0HODNXNDQ SHQJHFHNDQ WHUKDGDS SURVHV GDQ

MDZDEDQ GHQJDQ WHSDW VHUWD PHPEHULNDQ

NHVLPSXODQ \DQJ EHQDU�

�

6LVZD VXGDK SDKDP FDUD PHQ\HOHVDLNDQ VRDO 6WDWLVWLND GHQJDQ EHQDU � �

6LVZD FXNXS SDKDP FDUD PHQ\HOHVDLNDQ VRDO 6WDWLVWLND GHQJDQ EHQDU � �

6LVZD NXUDQJ SDKDP FDUD PHQ\HOHVDLNDQ VRDO 6WDWLVWLND GHQJDQ EHQDU � �

6LVZD EHOXP SDKDP FDUD PHQ\HOHVDLNDQ VRDO 6WDWLVWLND GHQJDQ EHQDU � �
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/DPSLUDQ � �

3('20$1 3(16.25$1 .2081,.$6, 0$7(0$7,.$

1R� ,QGLNDWRU .HWHUDQJDQ 6NRU

�

0HQJKXEXQJNDQ EHQGD

Q\DWD� JDPEDU� GDQ

GLDJUDP NH GDODP LGH

PDWHPDWLND

-DZDEDQ DGD WHWDSL VDPD VHNDOL WLGDN VHVXDL

NULWHULD

�

-DZDEDQ EHQDU WHWDSL WLGDN VHVXDL GHQJDQ

VHEDJLDQ EHVDU NULWHULD

�

-DZDEDQ EHQDU � VHVXDL GHQJDQ NULWHULD WHWDSL

DGD VHGLNLW MDZDEDQ \DQJ VDODK

�

-DZDEDQ EHQDU� PDPSX PHQJKXEXQJNDQ

EHQGD Q\DWD� JDPEDU� GDQ GLDJUDP NH

GDODP LGH PDWHPDWLND�

�

�

0HQMHODVNDQ LGH� VLWXDVL

GDQ UHODVL PDWHPDWLND

VHFDUD WXOLVDQ

-DZDEDQ DGD WHWDSL VDPD VHNDOL WLGDN

VHVXDL GHQJDQ NULWHULD

�

-DZDEDQ EHQDU WHWDSL WLGDN VHVXDL GHQJDQ

VHEDJLDQ EHVDU NULWHULD

�

-DZDEDQ EHQDU� VHVXDL GHQJDQ NULWHULD WHWDSL

DGD VHGLNLW MDZDEDQ \DQJ VDODK

�

-DZDEDQ EHQDU� PDPSX PHQMHODVNDQ LGH�

VLWXDVL GDQ UHODVL PDWHPDWLND VHFDUD WXOLVDQ

�

0HQ\DWDNDQ SHULVWLZD DWDX

-DZDEDQ DGD WHWDSL VDPD VHNDOL WLGDN

VHVXDL GHQJDQ NULWHULD

�

-DZDEDQ EHQDU WHWDSL WLGDN VHVXDL GHQJDQ �



ϳϭ

� LGH GDODP EDKDVD DWDX

VLPERO PDWHPDWLND

VHEDJLDQ EHVDU NULWHULD

-DZDEDQ EHQDU� VHVXDL GHQJDQ NULWHULD WHWDSL

DGD VHGLNLW MDZDEDQ \DQJ VDODK

�

-DZDEDQ EHQDU� PDPSX PHQ\DWDNDQ SHULVWLZD

VHKDUL�KDUL GDODP EDKDVD DWDX VLPERO

PDWHPDWLND

�

6LVZD VXGDK SDKDP FDUD PHQJNRPXQLNDVLNDQ VRDO 6WDWLVWLND GHQJDQ EHQDU � �

6LVZD FXNXS SDKDP FDUD PHQJNRPXQLNDVLNDQ VRDO 6WDWLVWLND GHQJDQ EHQDU � �

6LVZD NXUDQJ SDKDP FDUD PHQJNRPXQLNDVLNDQ VRDO 6WDWLVWLND GHQJDQ EHQDU � �

6LVZD EHOXP SDKDP FDUD PHQJNRPXQLNDVLNDQ VRDO 6WDWLVWLND GHQJDQ EHQDU � �



ϳϮ

/DPSLUDQ � �

62$/ 0$7(5, 67$7,67,.$

1DPD � ��������������������������������������

.HODV � �����������������������������������«

3HWXQMXN 3HQJHUMDDQ 6RDO �
�� 7XOLVODK QDPD GDQ NHODV SDGD OHPEDU MDZDEDQ�
�� 6RDO GLNHUMDNDQ VHFDUD LQGLYLGX GDQ WLGDN GLSHUEROHKNDQ PHPEXND EXNX

FDWDWDQ�
�� .HUMDNDQ VRDO SDGD OHPEDU MDZDEDQ \DQJ WHODK GLVHGLDNDQ�
�� .HUMDNDQ VRDO GHQJDQ WHOLWL� FHSDW� GDQ WHSDW�
�� &HN NHPEDOL NHEHQDUDQ MDZDEDQ�

6RDO �

�� 3HUKDWLNDQ WDEHO QLODL XODQJDQ 0DWHPDWLND VLVZD NHODV 9,,,$ 603 0HGLND

%DQJVD�

1LODL � � � � �

)UHNXHQVL � � � � �

+LWXQJODK EDQ\DNQ\D VLVZD \DQJ PHQGDSDWNDQ QLODL GLEDZDK UDWD�UDWD

DGDODK � � � VLVZD�

�� 'LNHWDKXL GDWD QLODL VLVZD NHODV � DGDODK �� �� �� �� �� �� �� �� �� ��� ��� 0DND

WHQWXNDQ PHDQ� PHGLDQ� PRGXV

�� 3HUEDQGLQJDQ MXPODK SHUHPSXDQ GDQ ODNL�ODNL GDODP VDWX NHODV DGDODK � � �

GDQ MXPODK SHUHPSXDQ DGD ��� 7HQWXNDQ UDWD�UDWD EHUDW EDGDQ ODNL�ODNL MLND

WRWDO EHUDW VLVZD ODNL�ODNL DGDODK ����



ϳϯ

1R� .XQFL -DZDEDQ 6NRU

�� 'LNHWDKXL�

%DQ\DN GDWD � �� �� �� �� �  ��

'LWDQ\D �

+LWXQJODK EDQ\DNQ\D VLVZD \DQJ PHQGDSDWNDQ QLODL

GLEDZDK UDWD�UDWD"

3HQ\HOHVDLDQ�

0HDQ �ࡃ]�  ʹൈͶ ൅ ͹ൈͷ ൅ ͷൈ͸ ൅ Ͷൈ͹ ൅ ʹൈͺ
ʹ൅͹൅ͷ൅Ͷ൅ʹ

 ͺ൅͵ͷ൅͵Ͳ൅ʹͺ൅ͳ͸
ʹͲ

 ͳͳ͹
ʹͲ

 ����

-DGL� QLODL \DQJ GLEDZDK UDWD�UDWD �NXUDQJ GDUL ����� \DLWX

� GDQ �

�� 'LNHWDKXL�
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