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��� *DPEDUDQ 8PXP 2EMHN 3HQHOLWLDQ

37 $VWUR 7HFKQRORJLHV ,QGRQHVLD �$VWUR� DGDODK VHEXDK SHUXVDKDDQ

WHNQRORJL \DQJ EHUJHUDN GDODP VHNWRU TXLFN FRPPHUFH GL ,QGRQHVLD� 9LQFHQW

7MHQGUD� -HVVLFD 6WHSKDQLH -DS� :DQGL %XGLDQWR� 0DUFHOOD 0RQLDJD� GDQ 6KHUO\Q

*DXWDPD PHQGLULNDQ $VWUR SDGD WDKXQ ���� XQWXN PHQ\HGLDNDQ OD\DQDQ

SHQJLULPDQ FHSDW XQWXN NHEXWXKDQ VHKDUL�KDUL GHQJDQ MDQML ZDNWX SHQJLULPDQ

KDQ\D GDODP �� PHQLW� $VWUR EHURSHUDVL �� MDP VHKDUL GDQ PHOD\DQL EHUEDJDL

ZLOD\DK GL VHNLWDU -D'H7D%HN �-DNDUWD� 'HSRN� 7DQJHUDQJ� 7DQJHUDQJ 6HODWDQ�

GDQ %HNDVL�� 3HUXVDKDDQ LQL GLNHQDO NDUHQD NHPDPSXDQQ\D PHPEHULNDQ

SHQJDODPDQ EHODQMD \DQJ FHSDW� HILVLHQ� GDQ PXGDK PHODOXL DSOLNDVL PRELOH�

PHPXQJNLQNDQ SHQJJXQD XQWXN PHPEHOL SURGXN VHFDUD LQVWDQ WDQSD KDUXV

PHQLQJJDONDQ UXPDK�

*DPEDU ��� /RJR $VWUR

$VWUR PHPLOLNL WLJD PLVL XWDPD� 3HUWDPD� PHQJHGHSDQNDQ SHQJDODPDQ

EHODQMD WHUEDLN� $VWUR EHUNRPLWPHQ XQWXN PHPEHULNDQ OD\DQDQ \DQJ FHSDW GDQ

PXGDK� GHQJDQ WXMXDQ XWDPD XQWXN PHPHQXKL NHEXWXKDQ EHODQMD KDULDQ SDUD

SHODQJJDQ VHFDUD HILVLHQ� .HGXD� PHQJDMDN WXPEXK GDQ PDMX EHUVDPD $VWUR�

$VWUR PHPEHULNDQ NHVHPSDWDQ NHSDGD SDUD SHPDVRN XQWXN PHPSHUOXDV

��
$QDOLVLV )DNWRU \DQJ«��� 1DG]ZD $OIL\D )DX]D� 8QLYHUVLWDV 0XOWLPHGLD 1XVDQWDUD



MDQJNDXDQ SDVDU PHUHND� VHUWD PHPEHULNDQ LQIRUPDVL WHUEDUX PHQJHQDL SURGXN

GDQ PHUHN \DQJ PHUHND WDZDUNDQ NHSDGD SHODQJJDQ� .HWLJD� PHPEHULNDQ GDPSDN

SRVLWLI EDJL NRPXQLWDV� $VWUR EHUNRPLWPHQ XQWXN PHQMDGL EDJLDQ GDUL PDV\DUDNDW

GDQ PHQGXNXQJ NHOHVWDULDQ OLQJNXQJDQ GL VHNLWDUQ\D� 'HQJDQ PHPDQIDDWNDQ

WHNQRORJL FDQJJLK� $VWUR EHUXVDKD XQWXN PHQLQJNDWNDQ NXDOLWDV SHQJDODPDQ

EHUEHODQMD RQOLQH� NKXVXVQ\D GDODP PHPHQXKL NHEXWXKDQ H�JURFHU\ \DQJ

VHPDNLQ EHUNHPEDQJ GL SDVDU ,QGRQHVLD�

*DPEDU ��� 7DPSLODQ $SOLNDVL $VWUR

$VWUR EHUIRNXV SDGD SHQ\HGLDDQ EHUEDJDL NHEXWXKDQ UXPDK WDQJJD� VHSHUWL

EDKDQ PDNDQDQ� SURGXN VHJDU� KLQJJD EDUDQJ NHEXWXKDQ ODLQQ\D� 3HUXVDKDDQ LQL

PHQDZDUNDQ OHELK GDUL ����� SURGXN EHUEHGD GDODP DSOLNDVLQ\D XQWXN SHQJLULPDQ

LQVWDQW GDQ OHELK GDUL ������ SLOLKDQ SURGXN XQWXN SHQJLULPDQ VDPHGD\� GHQJDQ

NDWHJRUL XWDPD VHSHUWL EDKDQ PDNDQDQ� SURGXN NHVHKDWDQ� GDQ NHEXWXKDQ UXPDK

WDQJJD� 6DODK VDWX DVSHN XQLN GDUL $VWUR DGDODK OD\DQDQ SHQJLULPDQ VXSHU FHSDW�

\DQJ PHPXQJNLQNDQ SHODQJJDQ PHQHULPD SHVDQDQ PHUHND KDQ\D GDODP �� PHQLW

VHWHODK SHPHVDQDQ GLODNXNDQ� .HFHSDWDQ SHQJLULPDQ LQL PHQMDGLNDQ $VWUR XQJJXO

��
$QDOLVLV )DNWRU \DQJ«��� 1DG]ZD $OIL\D )DX]D� 8QLYHUVLWDV 0XOWLPHGLD 1XVDQWDUD



GL SDVDU TXLFN FRPPHUFH� WHUXWDPD GLEDQGLQJNDQ GHQJDQ SODWIRUP H�JURFHU\

ODLQQ\D \DQJ VHULQJ NDOL PHPHUOXNDQ ZDNWX OHELK GDUL VDWX MDP XQWXN

PHQJLULPNDQ SHVDQDQ� 6ORJDQ PHUHND� ³*URFHULHV LQ 0LQXWHV´ PHQFHUPLQNDQ

NRPLWPHQ $VWUR XQWXN PHPEHULNDQ OD\DQDQ \DQJ FHSDW GDQ HILVLHQ NHSDGD

SHODQJJDQQ\D�

$VWUR WLGDN KDQ\D IRNXV SDGD OD\DQDQ SHQJLULPDQ FHSDW� WHWDSL MXJD WHODK

PHODNXNDQ NRODERUDVL GHQJDQ SHWDQL�SHWDQL ORNDO XQWXN EHNHUMDVDPD PHQ\HGLDNDQ

EHUDJDP SURGXN VHJDU VHSHUWL EXDK GDQ VD\XUDQ ODQJVXQJ NH WDQJDQ NRQVXPHQ�

+DO LQL PHQMDGL VDODK VDWX NHXQJJXODQ PHUHND� GL PDQD SURGXN�SURGXN ORNDO LQL

GDSDW ODQJVXQJ GLDNVHV ROHK SHODQJJDQ GHQJDQ ZDNWX SHQJLULPDQ \DQJ VDQJDW

VLQJNDW� PHPEDQWX PHPDVWLNDQ NHVHJDUDQ SURGXN WHWDS WHUMDJD� 3DGD WDQJJDO ��

$SULO ����� $VWUR PHOXQFXUNDQ SURGXN SULYDWH ODEHO �$VWUR *RRGV 	 $VWUR

.LWFKHQ� \DQJ WHUGLUL GDUL NRSL GDQ URWL� 3URGXN�SURGXN LQL GLEXDW EHNHUMD VDPD

GHQJDQ SHWDQL ORNDO� EDJLDQ GDUL XSD\D SHUXVDKDDQ XQWXN PHQGXNXQJ

SHUWXPEXKDQ HNRQRPL ORNDO VHNDOLJXV PHQ\HGLDNDQ SURGXN EHUNXDOLWDV WLQJJL

EDJL NRQVXPHQQ\D� 6HODLQ LWX DGD MXJD $VWUR %DVLFV \DQJ PHQ\HGLDNDQ SURGXN

SULYDWH ODEHO Q\D GDODP NDWHJRUL NHEXWXKDQ UXPDK WDQJJD�

$VWUR WHODK PHQGDSDWNDQ SHQJDNXDQ LQWHUQDVLRQDO VHEDJDL VDODK VDWX

SHUXVDKDDQ WHUNHPXND GL ELGDQJ TXLFN FRPPHUFH GL $VLD� 3DGD WDKXQ �����

)RUEHV PHQFDWDW $VWUR GDODP DUWLNHO EHUMXGXO ³,QGRQHVLDQ )LUPV /HDG 7KH 8QGHU

�� $VLD 6WDUWXSV )XHOLQJ 5HJLRQDO (�&RPPHUFH´ VHEDJDL VDODK VDWX SHUXVDKDDQ

H�FRPPHUFH GHQJDQ SHUWXPEXKDQ WHUFHSDW GL NDZDVDQ LQL� 5HSXWDVL LQL

PHQMDGLNDQ $VWUR VHEDJDL VDODK VDWX SHPLPSLQ GDODP LQGXVWUL TXLFN FRPPHUFH

GDODP ELGDQJ H�JURFHU\ GL ,QGRQHVLD� \DQJ WHUXV PHQLQJNDWNDQ NXDOLWDV

OD\DQDQQ\D JXQD PHPHQXKL NHEXWXKDQ SHODQJJDQ�

��
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��� 'HVDLQ 3HQHOLWLDQ

'HVDLQ SHQHOLWLDQ DGDODK NHUDQJND NHUMD \DQJ PHQJJDPEDUNDQ SURVHGXU

VSHVLILN \DQJ KDUXV GLDPELO GDODP SHQJXPSXODQ GDWD JXQD PHQ\XVXQ DWDX

PHQJHPEDQJNDQ PDVDODK SHQHOLWLDQ SHPDVDUDQ �0DOKRWUD� ������

*DPEDU ��� .ODVLILNDVL 5HVHDUFK 'HVLJQ
6XPEHU� �0DOKRWUD�� �����

0HQXUXW 0DOKRWUD ������� GHVDLQ SHQHOLWLDQ VHFDUD XPXP GLNODVLILNDVLNDQ

EHUGDVDUNDQ WXMXDQQ\D PHQMDGL GXD MHQLV XWDPD� \DLWX H[SODQDWRU\ UHVHDUFK

GHVLJQ GDQ FRQFOXVLYH UHVHDUFK GHVLJQ� .ODVLILNDVL GHVDLQ SHQHOLWLDQ LQL

GLJDPEDUNDQ SDGD *DPEDU ��� GL DWDV LQL�

�� ([SORUDWRU\ 5HVHDUFK 'HVLJQ

([SORUDWRU\ 5HVHDUFK PHUXSDNDQ PHWRGH SHQHOLWLDQ \DQJ EHUXSD\D

PHQLQJNDWNDQ NHDNUDEDQ GDQ SHPDKDPDQ WHUKDGDS LVX�LVX \DQJ GLKDGDSL

ROHK SHQHOLWL DWDX NHMDGLDQ WHUNLQL� .HWLND SHQHOLWL WLGDN PHPLOLNL WLQJNDW

SHQJHWDKXDQ \DQJ FXNXS WHQWDQJ VXDWX VXEMHN DWDX NHDGDDQ XQWXN

PHODQMXWNDQ SHQ\HOLGLNDQ WDPEDKDQ� PHUHND VHULQJ PHQJJXQDNDQ MHQLV

SHQHOLWLDQ LQL�3HQHOLWLDQ LQL GLJXQDNDQ XQWXN PHPSHUROHK ZDZDVDQ XPXP

DWDX LQIRUPDVL WDPEDKDQ� ELDVDQ\D EHUVLIDW IOHNVLEHO GDQ WLGDN WHUVWUXNWXU�

��
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VHUWD EHUWXMXDQ PHQJLGHQWLILNDVL WLQGDNDQ \DQJ UHOHYDQ VHEHOXP PHWRGH

NKXVXV GLNHPEDQJNDQ �0DOKRWUD� ������

�� &RQFOXVLYH 5HVHDUFK 'HVLJQ

&RQFOXVLYH 5HVHDUFK DGDODK PHWRGH SHQHOLWLDQ \DQJ GLUDQFDQJ

XQWXN PHQJXML DVXPVL GDQ KLSRWHVLV� VHUWD PHQGDODPL KXEXQJDQ�KXEXQJDQ

WHUWHQWX JXQD PHQDULN NHVLPSXODQ PHQJHQDL IHQRPHQD� PDVDODK� DWDX KDVLO

GDUL SHQHOLWLDQ HNVSORUDVL VHEHOXPQ\D �0DOKRWUD� ������ 3HQHOLWLDQ MHQLV

LQL ELDVDQ\D EHUVLIDW IRUPDO GDQ WHUVWUXNWXU� GHQJDQ IRNXV SDGD DQDOLVLV

GDWD \DQJ GLUDQFDQJ XQWXN PHQGXNXQJ SHQJDPELODQ NHSXWXVDQ \DQJ OHELK

EDLN� 3HQHOLWLDQ LQL VDQJDW EHUJXQD XQWXN PHQJLGHQWLILNDVL� PHQLODL� GDQ

PHPLOLK ODQJNDK�ODQJNDK \DQJ SDOLQJ WHSDW XQWXN GLDPELO GDODP VLWXDVL

WHUWHQWX �0DOKRWUD� ������ 0HQXUXW 0DOKRWUD ������� GHVDLQ SHQHOLWLDQ

NRQNOXVLI GDSDW GLEDJL PHQMDGL � NDWHJRUL� \DLWX�

D� 'HVFULSWLYH 5HVHDUFK

'HVFULSWLYH 5HVHDUFK DGDODK MHQLV SHQHOLWLDQ \DQJ EHUWXMXDQ

XQWXN PHQJJDPEDUNDQ IHQRPHQD DWDX NHMDGLDQ WHUWHQWX� VHSHUWL

NDUDNWHULVWLN SDVDU DWDX IXQJVLQ\D �0DOKRWUD� ������ 3HQHOLWLDQ LQL

GLJXQDNDQ XQWXN PHQJXUDLNDQ VLIDW�VLIDW WHUWHQWX� PHPSHUNLUDNDQ

SHUVHQWDVH SHULODNX \DQJ DGD� PHPDKDPL SHUVHSVL� PHQHQWXNDQ

KXEXQJDQ DQWDU YDULDEHO� GDQ PHODNXNDQ SUHGLNVL \DQJ OHELK

VSHVLILN� 'HVDLQ SHQHOLWLDQ LQL VDQJDW WHUVWUXNWXU GDQ WHUHQFDQD�

PHQJJXQDNDQ VDPSHO \DQJ EHVDU GDQ UHSUHVHQWDWLI� VHUWD GLDQDOLVLV

VHFDUD NXDQWLWDWLI�

0HQXUXW 0DOKRWUD ������� GHVFULSWLYH UHVHDUFK WHUEDJL

PHQMDGL � MHQLV GHVDLQ� \DNQL &URVV�6HFWLRQDO 'HVLJQ GDQ

/RQJLWXGLQDO 'HVLJQ�

Ɣ 'HVDLQ &URVV�6HFWLRQDO DGDODK SHQGHNDWDQ SHQHOLWLDQ LQL

XPXPQ\D GLJXQDNDQ NDUHQD IDNWD EDKZD GDWD GLNXPSXONDQ

VHFDUD WXQJJDO SDGD VDDW WHUWHQWX� 'HVLJQ LQL GDSDW GLEDJL

PHQMDGL � NDWHJRUL XWDPD� 6LQJOH &URVV�6HFWLRQDO 'HVLJQ�

��
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GL PDQD GDWD GLSHUROHK GDUL VDWX NHORPSRN VDPSHO SDGD

VDWX ZDNWX� GDQ 0XOWLSOH &URVV�6HFWLRQDO 'HVLJQ \DQJ

PHOLEDWNDQ SHQJXPSXODQ GDWD \DQJ EHUDVDO GDUL EHEHUDSD

NHORPSRN VDPSHO \DQJ EHUEHGD SDGD ZDNWX \DQJ

EHUVDPDDQ�

Ɣ /RQJLWXGLQDO 'HVLJQ PHOLEDWNDQ SHQJXPSXODQ GDWD VHFDUD

EHUXODQJ GDUL VDPSHO \DQJ VDPD WDQSD PHQJXEDK YDULDEHO

\DQJ GLXML� GHQJDQ WXMXDQ XQWXN PHQJDQDOLVLV SHUXEDKDQ

GDODP SHULODNX DWDX SDQGDQJDQ UHVSRQGHQ WHUNDLW IHQRPHQD

WHUWHQWX VHSDQMDQJ ZDNWX �0DOKRWUD� ������

E� &DXVDO 5HVHDUFK

&DXVDO UHVHDUFK PHUXSDNDQ MHQLV SHQHOLWLDQ \DQJ EHUWXMXDQ

XWDPD XQWXN PHPEXNWLNDQ DGDQ\D KXEXQJDQ VHEDE�DNLEDW DQWDUD

YDULDEHO GDODP VXDWX IHQRPHQD �0DOKRWUD� ������ 3HQHOLWLDQ LQL

EHUIRNXV XQWXN PHPDKDPL YDULDEHO SHQ\HEDE �LQGHSHQGHQ� GDQ

YDULDEHO DNLEDW �GHSHQGHQ�� VHUWD PHQHQWXNDQ VLIDW KXEXQJDQ

WHUVHEXW GDQ PHPSUHGLNVL GDPSDN \DQJ PXQJNLQ WLPEXO�

0HVNLSXQ PLULS GHQJDQ SHQHOLWLDQ GHVNULSWLI \DQJ WHUHQFDQD GDQ

WHUVWUXNWXU� SHQHOLWLDQ NDXVDO PHPEXWXKNDQ HNVSHULPHQ XQWXN

PHQJXPSXONDQ GDWD JXQD PHQJXNXU WLQJNDW KXEXQJDQ DQWDU

YDULDEHO \DQJ GLWHOLWL �0DOKRWUD� ������

3HQHOLWL PHQJJXQDNDQ FRQFOXVLYH UHVHDUFK GHVLJQ GHQJDQ DODVDQ SHQHOLWLDQ

LQL EHUWXMXDQ PHQJXML KLSRWHVLV IHQRPHQD \DQJ GLDQJNDW XQWXN PHPSHUROHK

NHVLPSXODQ WHUNDLW IDNWRU�IDNWRU \DQJ PHPSHQJDUXKL EHKDYLRUDO LQWHQWLRQ WR XVH

NRQVXPHQ WHUKDGDS DSOLNDVL H�JURFHU\ $VWUR� -HQLV SHQHOLWLDQ LQL DGDODK

GHVFULSWLYH UHVHDUFK� \DQJ EHUWXMXDQ PHQJJDPEDUNDQ IHQRPHQD PHODOXL GHVNULSVL

NDUDNWHULVWLN NRQVXPHQ� KXEXQJDQ DQWDU YDULDEHO� GDQ SUHGLNVL WHUNDLW

IDNWRU�IDNWRU \DQJ EHUSHQJDUXK� 3HQJXPSXODQ GDWD GLODNXNDQ VHNDOL SDGD VDPSHO

SHQHOLWLDQ PHODOXL VXUYHL GHQJDQ NXHVLRQHU NHSDGD UHVSRQGHQ VHVXDL NULWHULD WDUJHW

��
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SHQHOLWLDQ� \DQJ PHQXQMXNNDQ GHVDLQ LQL PHQJJXQDNDQ VLQJOH FURVV�VHFWLRQDO

GHVLJQ�

��� 3RSXODVL GDQ 6DPSHO 3HQHOLWLDQ

�����3RSXODVL

%RXJLH 	 6HNDUDQ ������ PHQ\DWDNDQ EDKZD SRSXODVL PHUXMXN

SDGD VHNXPSXODQ LQGLYLGX� DNWLYLWDV� DWDX REMHN \DQJ PHQMDGL VXPEHU

XQWXN PHQDULN NHVLPSXODQ GDODP VHEXDK SHQHOLWLDQ� 3DGD SHQHOLWLDQ LQL�

SRSXODVL \DQJ GLWDUJHWNDQ DGDODK SHQJJXQD DSOLNDVL H�JURFHU\ $VWUR \DQJ

WHUPDVXN GDODP JHQHUDVL = �EHUXVLD ����� WDKXQ� GDQ JHQHUDVL PLOHQLDO

�EHUXVLD ����� WDKXQ�� \DQJ WLQJJDO GL ZLOD\DK -DNDUWD� 'HSRN� 7DQJHUDQJ�

GDQ %HNDVL� WHPSDW GL PDQD $VWUR EHURSHUDVL�

*HQHUDVL 0LOHQLDO �ODKLU DQWDUD ���������� GDQ *HQHUDVL = �ODKLU

VHWHODK ����� PPHUXSDNDQ GXD NHORPSRN \DQJ WXPEXK GL WHQJDK SHVDWQ\D

SHUNHPEDQJDQ WHNQRORJL� VHKLQJJD VHULQJ GLVHEXW VHEDJDL �GLJLWDO

QDWLYHV�� %HUGDVDUNDQ ULVHW 3RSXOL[� VHEDQ\DN ��� UHVSRQGHQ PHQJDNX

VHULQJ EHUEHODQMD RQOLQH� WHUXWDPD *HQ = GDQ 0LOOHQQLDO� 6HODLQ LWX�

*HQHUDVL = GDQ 0LOOHQQLDO �*HQHUDVL <� PHUXSDNDQ JHQHUDVL \DQJ SDOLQJ

VHULQJ PHQJJXQDNDQ OD\DQDQ TXLFN FRPPHUFH GDQ VDPH�GD\ JURFHU\

GHOLYHU\ �*RRG6WDWV� ������ *HQ = DNUDE GHQJDQ WHNQRORJL VHMDN XVLD GLQL�

FHQGHUXQJ PHQFDUL OD\DQDQ \DQJ PHQDZDUNDQ NHQ\DPDQDQ GDQ NHFHSDWDQ�

0LOHQLDO \DQJ PHPLOLNL PRELOLWDV WLQJJL GDQ JD\D KLGXS \DQJ VLEXN

VHKLQJJD OHELK PHPLOLK OD\DQDQ JURFHU\ GHOLYHU\ \DQJ FHSDW�

�����6DPSHO

6XJL\RQR ������ PHQMHODVNDQ EDKZD VDPSHO DGDODK SHUZDNLODQ

GDUL MXPODK MXJD NDUDNWHULVWLN \DQJ GLPLOLNL ROHK SRSXODVL� .HWLND VXDWX

SHQHOLWLDQ PHOLEDWNDQ SRSXODVL \DQJ EHVDU� QDPXQ WHUEDWDV ROHK GDQD�

ZDNWX� GDQ VXPEHU GD\D� SHQHOLWL GDSDW PHPLOLK VDPSHO \DQJ UHSUHVHQWDWLI

��
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XQWXN PHPSHUROHK NHVLPSXODQ \DQJ GDSDW GLJHQHUDOLVDVLNDQ XQWXN VHOXUXK

SRSXODVL�

������� 6DPSOLQJ IUDPH

0HQXUXW 0DOKRWUD ������� VDPSOLQJ IUDPH PHUXMXN SDGD VXDWX

UHSUHVHQWDVL DWDX GDIWDU \DQJ PHQFHUPLQNDQ HOHPHQ�HOHPHQ \DQJ

PHPEHQWXN SRSXODVL VDVDUDQ GDODP VXDWX SHQHOLWLDQ� .HUDQJND VDPSHO LQL

EHUIXQJVL VHEDJDL SDQGXDQ \DQJ GLJXQDNDQ XQWXN PHQHQWXNDQ GDQ

PHPLOLK SRSXODVL \DQJ DNDQ GLMDGLNDQ VXEMHN SHQHOLWLDQ� 'HQJDQ NDWD ODLQ�

VDPSOLQJ IUDPH DGDODK GDIWDU \DQJ PHQJJDPEDUNDQ NDUDNWHULVWLN

HOHPHQ�HOHPHQ \DQJ DGD GDODP SRSXODVL \DQJ PHQMDGL REMHN SHQHOLWLDQ

WHUVHEXW� 'DODP SHQHOLWLDQ LQL� SHQXOLV WLGDN PHQJJXQDNDQ VDPSOLQJ IUDPH

NDUHQD WLGDN WHUVHGLD GDWD DWDX LQIRUPDVL \DQJ GDSDW GLJXQDNDQ VHEDJDL

GDVDU XQWXN PHQJLGHQWLILNDVL GDQ PHPLOLK SRSXODVL UHVSRQGHQ \DQJ VHVXDL

GHQJDQ NULWHULD SHQHOLWLDQ�

������� 6DPSOLQJ 7HFKQLTXHV

7HNQLN VDPSOLQJ PHUXSDNDQ PHWRGH \DQJ GDSDW GLJXQDNDQ XQWXN

PHPLOLK VDPSHO GDUL SRSXODVL \DQJ PHQMDGL REMHN SHQHOLWLDQ� $GD EDQ\DN

SHQGHNDWDQ \DQJ GDSDW GLWHUDSNDQ GDODP SHPLOLKDQ VDPSHO� GDQ VHFDUD

XPXP� WHNQLN�WHNQLN LQL GDSDW GLEDJL PHQMDGL � NDWHJRUL� \DLWX SUREDELOLW\

VDPSOLQJ GDQ QRQSUREDELOLW\ VDPSOLQJ �6XJL\RQR� ������

�� 3UREDELOLW\ 6DPSOLQJ

7XMXDQ GDUL SUREDELOLW\ VDPSOLQJ DGDODK XQWXN PHPLOLK

VXEVHW GDUL VXDWX SRSXODVL VHKLQJJD VHWLDS YDULDEHO PHPLOLNL

SHOXDQJ \DQJ VDPD XQWXN GLSLOLK� 6XJL\RQR ������ PHQ\DWDNDQ

EDKZD EHEHUDSD MHQLV SUREDELOLW\ VDPSOLQJ DQWDUD ODLQ�

D� 6LPSOH 5DQGRP 6DPSOLQJ

6LPSOH UDQGRP VDPSOLQJ DGDODK PHWRGH SHPLOLKDQ VDPSHO

VHFDUD DFDN GDUL VXDWX SRSXODVL WDQSD PHPSHUKLWXQJNDQ

NHORPSRN WHUWHQWX� 7DQSD IDYRULWLVPH EHUGDVDUNDQ IDNWRU

��
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GHPRJUDILV� VHWLDS DQJJRWD SRSXODVL PHPLOLNL NHVHPSDWDQ

\DQJ VDPD XQWXN WHUSLOLK� �6XJL\RQR� ������

E� 3URSRUWLRQDWH 6WUDWLILHG 5DQGRP 6DPSOLQJ

3URSRUWLRQDWH VWUDWLILHG UDQGRP VDPSOLQJ DGDODK PHWRGH

SHQJDPELODQ VDPSHO \DQJ GLJXQDNDQ NHWLND VWUDWD \DQJ

EHUEHGD GDODP VXDWX SRSXODVL SHUOX GLMDGLNDQ VDPSHO VHFDUD

SURSRUVLRQDO� VHGDQJNDQ SRSXODVL \DQJ GLPDNVXG WHUGLUL

GDUL SHQJHORPSRNDQ \DQJ WLGDN KRPRJHQ� 7HNQLN LQL

PHPDVWLNDQ EDKZD VHWLDS VWUDWD GDODP SRSXODVL GLZDNLOL

VHVXDL GHQJDQ SURSRUVLQ\D GDODP SRSXODVL VHFDUD

NHVHOXUXKDQ �6XJL\RQR� ������

F� 'LVSURSRUWLRQDWH 6WUDWLILHG 5DQGRP 6DPSOLQJ

'LVSURSRUWLRQDWH VWUDWLILHG UDQGRP VDPSOLQJ DGDODK 7HNQLN

LQL GLJXQDNDQ NHWLND SRSXODVL WHUGLUL GDUL VWUDWD \DQJ WLGDN

SURSRUVLRQDO� 0HVNLSXQ VHWLDS VWUDWD GDODP SRSXODVL GLEHUL

VDPSHO� MXPODK VDPSHO \DQJ GLDPELO GDUL PDVLQJ�PDVLQJ

VWUDWD WLGDN KDUXV VHEDQGLQJ GHQJDQ XNXUDQ VWUDWD WHUVHEXW

GDODP SRSXODVL� +DO LQL GLODNXNDQ XQWXN PHPDVWLNDQ

UHSUHVHQWDVL \DQJ FXNXS GDUL PDVLQJ�PDVLQJ VWUDWD

PHVNLSXQ MXPODKQ\D WLGDN VHLPEDQJ �6XJL\RQR� ������

G� &OXVWHU 5DQGRP 6DPSOLQJ

&OXVWHU UDQGRP VDPSOLQJ DGDODK WHNQLN VDPSOLQJ \DQJ

GLJXQDNDQ SDGD SRSXODVL \DQJ EHVDU GDQ WHUVHEDU OXDV�

VHSHUWL SRSXODVL \DQJ PHQFDNXS ZLOD\DK QHJDUD� SURYLQVL�

DWDX NDEXSDWHQ� 'DODP WHNQLN LQL� VDPSHO GLDPELO GDUL

FOXVWHU�FOXVWHU \DQJ VXGDK GLWHQWXNDQ VHEHOXPQ\D� \DQJ

NHPXGLDQ GLDFDN GL GDODP VHWLDS NODVWHU XQWXN PHPLOLK

LQGLYLGX \DQJ PHQMDGL EDJLDQ GDUL VDPSHO �6XJL\RQR�

������

��
$QDOLVLV )DNWRU \DQJ«��� 1DG]ZD $OIL\D )DX]D� 8QLYHUVLWDV 0XOWLPHGLD 1XVDQWDUD



�� 1RQ�SUREDELOLW\ VDPSOLQJ

'DODP SHQJDPELODQ VDPSHO QRQ�SUREDELOLWDV� EHUEHGD

GHQJDQ SHQJDPELODQ VDPSHO SUREDELOLWDV� SHOXDQJ XQWXN PHPLOLK

HOHPHQ GDUL SRSXODVL WLGDN VDPD� 3HPLOLKDQ VDPSHO GDODP PHWRGH

LQL OHELK EHUJDQWXQJ SDGD SHUWLPEDQJDQ SHQHOLWL� WDQSD

PHPEHULNDQ NHVHPSDWDQ \DQJ VHWDUD EDJL VHWLDS HOHPHQ GDODP

SRSXODVL� 6XJL\RQR ������ PHQMHODVNDQ EHEHUDSD MHQLV

QRQ�SUREDELOLW\ VDPSOLQJ \DQJ GLJXQDNDQ VHVXDL GHQJDQ NHEXWXKDQ

GDQ WXMXDQ SHQHOLWLDQ VHEDJDL EHULNXW�

D� 6\VWHPDWLF 6DPSOLQJ

6\VWHPDWLF VDPSOLQJ DGDODK WHNQLN SHPLOLKDQ VDPSHO \DQJ

GLODNXNDQ GHQJDQ FDUD PHPLOLK HOHPHQ�HOHPHQ \DQJ DGD

GDODP SRSXODVL EHUGDVDUNDQ XUXWDQ \DQJ WHODK GLEHUL QRPRU�

3HPLOLKDQ LQL GLODNXNDQ GHQJDQ PHPLOLK HOHPHQ VHWLDS NDOL

SDGD LQWHUYDO WHUWHQWX� PLVDOQ\D VHWLDS HOHPHQ NH�Q GDUL

SRSXODVL \DQJ WHODK GLVXVXQ �6XJL\RQR� ������

E� 4XRWD 6DPSOLQJ

4XRWD VDPSOLQJ DGDODK PHWRGH SHPLOLKDQ VDPSHO GL PDQD

VDPSHO GLSLOLK EHUGDVDUNDQ NDUDNWHULVWLN WHUWHQWX GDODP

SRSXODVL� GHQJDQ WXMXDQ XQWXN PHQFDSDL MXPODK NXRWD

WHUWHQWX GDUL NDWHJRUL�NDWHJRUL \DQJ VXGDK GLWHQWXNDQ�

7HNQLN LQL PHPDVWLNDQ EDKZD VDPSHO PHQFDNXS

HOHPHQ�HOHPHQ GHQJDQ NDUDNWHULVWLN \DQJ UHOHYDQ

�6XJL\RQR� ������

F� ,QFLGHQWDO 6DPSOLQJ

,QFLGHQWDO 6DPSOLQJ PHUXSDNDQ PHWRGH VDPSOLQJ \DQJ

PHQJDQGDONDQ SHPLOLKDQ VHFDUD DFDN� 0HWRGH LQL

PHOLEDWNDQ SHPLOLKDQ VDPSHO GDUL VLDSD VDMD \DQJ NHEHWXODQ

EHUSDSDVDQ GHQJDQ SHQHOLWL GDQ PHPHQXKL NULWHULD WHUWHQWX

�6XJL\RQR� ������

��
$QDOLVLV )DNWRU \DQJ«��� 1DG]ZD $OIL\D )DX]D� 8QLYHUVLWDV 0XOWLPHGLD 1XVDQWDUD



G� 3XUSRVLYH�-XGJHPHQWDO VDPSOLQJ

3XUSRVLYH VDPSOLQJ PHUXSDNDQ VWUDWHJL SHPLOLKDQ VDPSHO

SHQHOLWLDQ \DQJ PHPSHUWLPEDQJNDQ IDNWRU�IDNWRU GDQ

WXMXDQ \DQJ GLWHWDSNDQ ROHK SHQ\LGLN� 8QVXU�XQVXU GLSLOLK

ROHK SDUD SHQHOLWL EHUGDVDUNDQ UHOHYDQVLQ\D GHQJDQ WXMXDQ

SHQHOLWLDQ GDQ NHPDPSXDQ \DQJ PHUHND UDVDNDQ XQWXN

PHQDZDUNDQ LQIRUPDVL \DQJ EHUPDNQD �6XJL\RQR� ������

H� 6DPSOLQJ -HQXK

6DPSOLQJ MHQXK DGDODK WHNQLN \DQJ GLJXQDNDQ NHWLND VHPXD

HOHPHQ GDODP SRSXODVL GLJXQDNDQ VHEDJDL VDPSHO�

%LDVDQ\D GLWHUDSNDQ SDGD SRSXODVL \DQJ NHFLO DWDX WHUEDWDV�

GL PDQD WLGDN DGD HOHPHQ \DQJ GLNHFXDOLNDQ GDUL VDPSHO

�6XJL\RQR� ������

I� 6QRZEDOO VDPSOLQJ

6QRZEDOO 6DPSOLQJ DGDODK PHWRGH SHPLOLKDQ VDPSHO \DQJ

GLPXODL GHQJDQ VHMXPODK NHFLO UHVSRQGHQ� NHPXGLDQ

VDPSHO EHULNXWQ\D GLGDSDWNDQ PHODOXL UHIHUHQVL DWDX

UHNRPHQGDVL GDUL UHVSRQGHQ \DQJ VXGDK DGD� 7HNQLN LQL

XPXPQ\D GLJXQDNDQ NHWLND VXEMHN SHQHOLWLDQ VXOLW

GLWHPXNDQ DWDX WHUVHPEXQ\L GDODP SRSXODVL �6XJL\RQR�

������

'DODP SHQHOLWLDQ LQL� SDUD SHQHOLWL PHPLOLK WHNQLN

SHQJDPELODQ VDPSHO QRQ�SUREDELOLW\ NDUHQD WLGDN DGDQ\D NHUDQJND

SHQJDPELODQ VDPSHO �VDPSOLQJ IUDPH� GDQ SHOXDQJ VHOHNVL \DQJ

WLGDN PHUDWD GL DQWDUD VHPXD DQJJRWD SRSXODVL� -HQLV VSHVLILN GDUL

QRQ�SUREDELOLW\ VDPSOLQJ \DQJ GLJXQDNDQ DGDODK SXUSRVLYH

VDPSOLQJ DWDX MXGJPHQWDO VDPSOLQJ� 3HQGHNDWDQ LQL PHOLEDWNDQ

SHQHOLWL GDODP PHPLOLK HOHPHQ VDPSHO EHUGDVDUNDQ NULWHULD \DQJ

WHODK GLWHQWXNDQ� PHPDVWLNDQ EDKZD VDPSHO \DQJ GLSLOLK FXNXS

PHZDNLOL SRSXODVL WDUJHW \DQJ VHGDQJ GLSHODMDUL�

��
$QDOLVLV )DNWRU \DQJ«��� 1DG]ZD $OIL\D )DX]D� 8QLYHUVLWDV 0XOWLPHGLD 1XVDQWDUD



%HUGDVDUNDQ LQIRUPDVL \DQJ DGD� VDPSHO GDODP SHQHOLWLDQ

LQL KDUXV PHPHQXKL EHEHUDSD NULWHULD�NULWHULD GLEDZDK LQL�

�� 3ULD�:DQLWD EHUXVLD �� � �� 7DKXQ

�� %HUGRPLVLOL GL ZLOD\DK -DNDUWD� 'HSRN� 7DQJHUDQJ�

7DQJHUDQJ 6HODWDQ GDQ %HNDVL

�� 3HUQDK EHUEHODQMD JURFHULHV VHFDUD RQOLQH PHQJJXQDNDQ

DSOLNDVL $VWUR�

������� 6DPSOH 6L]H

6HWHODK SHPLOLKDQ VDPSHO XQWXN GLJXQDNDQ GDODP SHQHOLWLDQ�

ODQJNDK VHODQMXWQ\D DGDODK PHQHQWXNDQ XNXUDQ VDPSHO PLQLPXP \DQJ

GLSHUOXNDQ XQWXN DQDOLVLV GDWD� -XPODK HOHPHQ \DQJ DNDQ GLJXQDNDQ GDODP

SHQHOLWLDQ LQL GLWXQMXNNDQ GHQJDQ XNXUDQ VDPSHO� 0HQXUXW +DLU HW DO�

������� SHQHQWXDQ XNXUDQ VDPSHO KDUXV GLVHVXDLNDQ GHQJDQ MXPODK

LQGLNDWRU \DQJ DGD GDODP SHQHOLWLDQ� GL PDQD WRWDO LQGLNDWRU \DQJ

GLJXQDNDQ GDODP NXHVLRQHU GLNDOLNDQ GHQJDQ DQJND � �Q [ ��� $UWLQ\D�

VHPDNLQ EDQ\DN LQGLNDWRU \DQJ GLJXQDNDQ� VHPDNLQ EHVDU MXPODK VDPSHO

\DQJ GLEXWXKNDQ XQWXN PHPDVWLNDQ DNXUDVL KDVLO SHQHOLWLDQ� 'DODP

SHQHOLWLDQ LQL� WHUGDSDW �� LQGLNDWRU� \DQJ EHUDUWL MXPODK VDPSHO PLQLPXP

\DQJ GLSHUOXNDQ XQWXN DQDOLVLV DGDODK ��� UHVSRQGHQ� \DQJ GLKLWXQJ

GHQJDQ PHQJDOLNDQ �� LQGLNDWRU GHQJDQ DQJND � ��� [ ���

��� 7HNQLN 3HQJXPSXODQ 'DWD

6XPEHU GDWD PHUXMXN SDGD VHJDOD VHVXDWX \DQJ PHQ\HGLDNDQ LQIRUPDVL

UHOHYDQ XQWXN PHQGXNXQJ VHEXDK SHQHOLWLDQ� 'DODP SHQHOLWLDQ LQL� WHUGDSDW GXD

MHQLV VXPEHU GDWD \DQJ GLJXQDNDQ ROHK SHQHOLWL� \DLWX�

�� 'DWD 3ULPHU

0HQXUXW 6XJL\RQR ������� GDWD SULPHU PHUXSDNDQ GDWD \DQJ

GLSHUROHK ODQJVXQJ ROHK SHQJXPSXO GDWD GDUL VXPEHU SHUWDPD DWDX ORNDVL

SHQHOLWLDQ� 'DWD LQL GLNXPSXONDQ PHODOXL ZDZDQFDUD� REVHUYDVL� GDQ

��
$QDOLVLV )DNWRU \DQJ«��� 1DG]ZD $OIL\D )DX]D� 8QLYHUVLWDV 0XOWLPHGLD 1XVDQWDUD



SHQ\HEDUDQ NXHVLRQHU �6HNDUDQ� ������ 'DWD SULPHU GDSDW EHUXSD GDWD

NXDQWLWDWLI PDXSXQ NXDOLWDWLI� 3DUD SHQHOLWL PHQJDQGDONDQ GDWD SULPHU

NXDQWLWDWLI \DQJ GLSHUROHK GDUL WDQJJDSDQ VXUYHL�

�� 'DWD 6HNXQGHU

0HQXUXW 6XJL\RQR ������� GDWD VHNXQGHU PHUXSDNDQ GDWD \DQJ

WLGDN ODQJVXQJ GLNXPSXONDQ ROHK SHQHOLWL� PHODLQNDQ GLSHUROHK PHODOXL

VXPEHU ODLQ� VHSHUWL GRNXPHQ DWDX SLKDN NHWLJD� 'DWD VHNXQGHU LQL

PHQFDNXS EHUEDJDL LQIRUPDVL \DQJ VXGDK WHUVHGLD VHEHOXPQ\D� \DQJ GDSDW

GLDNVHV PHODOXL EHUEDJDL VDOXUDQ� VHSHUWL VLWXV ZHE SHUXVDKDDQ� DUWLNHO

RQOLQH� EXNX� DWDX VXPEHU LQIRUPDVL ODLQQ\D �6HNDUDQ� ������ 'DODP

NRQWHNV SHQHOLWLDQ LQL� SHQHOLWL PHPDQIDDWNDQ GDWD VHNXQGHU \DQJ

GLSHUROHK GDUL EHUEDJDL VXPEHU \DQJ UHOHYDQ GHQJDQ WRSLN SHQHOLWLDQ�

WHUPDVXN DUWLNHO� MXUQDO LOPLDK� EXNX� SRUWDO EHULWD� VHUWD VLWXV ZHE \DQJ

PHPLOLNL NDLWDQ GHQJDQ WRSLN \DQJ VHGDQJ GLWHOLWL�

'DODP SHQHOLWLDQ LQL� SHQHOLWL PHQJXPSXONDQ GDWD SULPHU PHODOXL PHWRGH

VXUYHL PHQJJXQDNDQ NXHVLRQHU� VHPHQWDUD GDWD VHNXQGHU GLSHUROHK GDUL DUWLNHO�

MXUQDO� EXNX� SRUWDO EHULWD� GDQ VLWXV ZHE \DQJ UHOHYDQ GHQJDQ WRSLN SHQHOLWLDQ�

6XUYHL GLODNXNDQ XQWXN PHQGXNXQJ SURVHV SHQJXPSXODQ GDWD� GHQJDQ

PHQJJXQDNDQ LQVWUXPHQ EHUXSD NXHVLRQHU \DQJ GLUDQFDQJ PHQJJXQDNDQ VNDOD

OLNHUW � SRLQ� 3HQHOLWL DNDQ PHQJJXQDNDQ SODWIRUP *RRJOH )RUP GDQ QDQWLQ\D

WDXWDQ OLQN GDUL *RRJOH )RUP WHUVHEXW DNDQ GLVHEDUNDQ NH PHGLD VRVLDO� .XHVLRQHU

\DQJ GLJXQDNDQ PHUXSDNDQ VHOI�DGPLQLVWHUHG TXHVWLRQQDLUH \DQJ DNDQ GLLVL ROHK

PDVLQJ�PDVLQJ UHVSRQGHQ VHFDUD RQOLQH�

3HQHOLWL PHQ\HEDU NXHVLRQHU \DQJ PHQJJXQDNDQ VNDOD SHQHOLWLDQ XQWXN

PHQLODL VLNDS GDQ SHQGDSDW� 3HQJXNXUDQ GLODNXNDQ PHODOXL 6NDOD /LNHUW XQWXN

VHWLDS SHUQ\DWDDQ DWDX SHUWDQ\DDQ \DQJ GLUXPXVNDQ EHUGDVDUNDQ LQGLNDWRU GDODP

NXHVLRQHU SHQHOLWLDQ� 0HQXUXW 6XJL\RQR ������� SHQGDSDW� SHUVSHNWLI� GDQ

SHUDVDDQ RUDQJ DWDX NHORPSRN WHQWDQJ VXDWX NHMDGLDQ VRVLDO GDSDW GLXNXU GHQJDQ

PHQJJXQDNDQ VNDOD /LNHUW� 6NDOD LQL PHQJJXQDNDQ VHMXPODK LQGLNDWRU XQWXN

PHPHFDK YDULDEHO \DQJ GLWHOLWL� LQGLNDVL LQL NHPXGLDQ GLJXQDNDQ XQWXN PHQ\XVXQ

��
$QDOLVLV )DNWRU \DQJ«��� 1DG]ZD $OIL\D )DX]D� 8QLYHUVLWDV 0XOWLPHGLD 1XVDQWDUD



SHUQ\DWDDQ DWDX SHUWDQ\DDQ \DQJ PHPEHQWXN DODW XNXU� 7LQJNDW SHUVHWXMXDQ

VHVHRUDQJ WHUKDGDS SHUQ\DWDDQ \DQJ GLVDUDQNDQ GDSDW GLXNXU GHQJDQ

PHQJJXQDNDQ OLPD SRLQ SHQLODLDQ \DQJ PHPEHQWXN VNDOD /LNHUW� PHQXUXW

6XJL\RQR ������� 3RLQ�SRLQ LQL EHUNLVDU GDUL VDQJDW WLGDN VHWXMX KLQJJD VDQJDW

VHWXMX�

7DEHO ��� .DWHJRUL 6NDOD /LNHUW

.DWHJRUL 6NRU �QLODL�

6DQJDW 7LGDN 6HWXMX �

7LGDN 6HWXMX �

1HWUDO �

6HWXMX �

6DQJDW 6HWXMX �

��
$QDOLVLV )DNWRU \DQJ«��� 1DG]ZD $OIL\D )DX]D� 8QLYHUVLWDV 0XOWLPHGLD 1XVDQWDUD



��� 2SHUDVLRQDOLVDVL 9DULDEHO

7DEHO ��� 2SHUDVLRQDOLVDVL 9DULDEHO

1R 9DULDEHO 'HILQLVL 2SHUDVLRQDO .RGH ,QGLNDWRU 6XPEHU 6NDOD

�� 3HUFHLYHG
8VHIXOQHVV

3HUFHLYHG XVHIXOQHVV

PHUXMXN SDGD SHUVHSVL

LQGLYLGX EDKZD

SHQJJXQDDQ VXDWX

VLVWHP WHUWHQWX GDSDW

PHQLQJNDWNDQ

SURGXNWLYLWDV DWDX

NLQHUMDQ\D �'DYLV HW DO��

������

38� $SOLNDVL H�JURFHU\ $VWUR PHQJKHPDW

ZDNWX VD\D

�,VODP HW�DO�� ����� /LNHUW 6FDOH
�����

38� $SOLNDVL H�JURFHU\ $VWUR PHPXGDKNDQ

VD\D PHQJDWXU ZDNWX XQWXN PHODNXNDQ

WXJDV ODLQQ\D

38� $SOLNDVL H�JURFHU\ $VWUR PHPIDVLOLWDVL

VD\D GDODP PHPEDQGLQJNDQ SURGXN

JURFHULHV \DQJ EHUEHGD

38� $SOLNDVL H�JURFHU\ $VWUR PHPEDQWX

VD\D OHELK PXGDK PHQHPXNDQ SURGXN

JURFHULHV \DQJ VD\D EXWXKNDQ

38� $SOLNDVL H�JURFHU\ $VWUR PHPEHULNDQ

DNVHV LQIRUPDVL \DQJ SUDNWLV WHUNDLW

SURGXN JURFHULHV \DQJ DNDQ GLEHOL

��
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38� 6HFDUD NHVHOXUXKDQ� DSOLNDVL H�JURFHU\

$VWUR DGDODK WHNQRORJL \DQJ EHUJXQD

XQWXN PHQFDUL GDQ PHPEHOL NHEXWXKDQ

JURFHULHV

�� 3HUFHLYHG
(DVH RI
8VH

3HUFHLYHG HDVH RI XVH

PHUXMXN SDGD SHUVHSVL

LQGLYLGX WHQWDQJ WLQJNDW

NHPXGDKDQ GDODP

PHQJJXQDNDQ VXDWX

VLVWHP DWDX WHNQRORJL

�'DYLV HW DO�� ������

3(8� 6D\D PHUDVD PXGDK XQWXN PHPEHOL

PHODOXL DSOLNDVL H�JURFHU\ $VWUR

�,VODP HW�DO�� ����� /LNHUW 6FDOH
�����

3(8� 6D\D GHQJDQ PXGDK PHQHPXNDQ VHPXD

\DQJ VD\D LQJLQNDQ VHFDUD RQOLQH GL

DSOLNDVL H�JURFHU\ $VWUR

3(8� 6LVWHP SHPED\DUDQ RQOLQH GL DSOLNDVL

H�JURFHU\ $VWUR EHEDV GDUL NHUXPLWDQ

3(8� 3HQJDODPDQ VD\D VHODPD PHQJJXQDNDQ

DSOLNDVL H�JURFHU\ $VWUR LWX VHGHUKDQD

GDQ PXGDK GLLNXWL

3(8� $SOLNDVL H�JURFHU\ $VWUR PHPEDQWX

VD\D OHELK WHUDPSLO GDODP PHPEHOL

SURGXN JURFHULHV

��
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�� 3HUFHLYHG
(QMR\PHQW

3HUFHLYHG HQMR\PHQW

PHUXMXN SDGD VHMDXK

PDQD VHVHRUDQJ

PHQJDQJJDS DNWLYLWDV

SHQJJXQDDQ WHNQRORJL

VHEDJDL VHVXDWX \DQJ

PHQ\HQDQJNDQ� WDQSD

PHPSHUKLWXQJNDQ

GDPSDN DWDX KDVLO

NLQHUMD \DQJ PXQJNLQ

GLKDVLONDQ GDUL

SHQJJXQDDQ WHUVHEXW

�'DYLV� %DJR]]L� 	

:DUVKDZ� ������

3(� 6D\D PHUDVD VHQDQJ NHWLND PHPEHOL

SURGXN JURFHULHV PHODOXL DSOLNDVL

H�JURFHU\ $VWUR

�,VODP HW�DO�� ����� /LNHUW 6FDOH
�����

3(� $SOLNDVL H�JURFHU\ $VWUR PHPEHULNDQ

VD\D EDQ\DN NHVHQDQJDQ

3(� 6D\D PHUDVD EDKZD PHPEHOL SURGXN

JURFHULHV PHODOXL DSOLNDVL H�JURFHU\

$VWUR LWX PHQDULN

3(� $SOLNDVL H�JURFHU\ $VWUR PHPEHULNDQ

VD\D EDQ\DN NHJHPELUDDQ

�� 3HUFHLYHG
5LVN

3HUFHLYHG ULVN

GLGHILQLVLNDQ VHEDJDL

SHUVHSVL NRQVXPHQ

WHUKDGDS NHWLGDNSDVWLDQ

VHUWD NHPXQJNLQDQ

35� 6D\D PHUDVD EDKZD WUDQVDNVL RQOLQH GL

DSOLNDVL H�JURFHU\ EHOXP VHSHQXKQ\D

DPDQ

�,VODP HW�DO�� ����� /LNHUW 6FDOH
�����

35� 6D\D PHUDVD DSOLNDVL H�JURFHU\ $VWUR

PXQJNLQ PHPLOLNL ELD\D WHUVHPEXQ\L

��
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GDPSDN QHJDWLI \DQJ

GDSDW WLPEXO DNLEDW

SHPEHOLDQ VXDWX SURGXN

DWDX OD\DQDQ�

�2JOHWKRUSH� �����

DWDX WLGDN DGDQ\D MDPLQDQ

35� 6D\D PHUDVD DSOLNDVL H�JURFHU\ $VWUR

GDSDW PHQ\HEDENDQ NHWLGDNQ\DPDQDQ

WHUNDLW SHUEDLNDQ DWDX SHUWXNDUDQ EDUDQJ

35� 6D\D SHUQDK PHQJDODPL SHQLSXDQ VDDW

PHODNXNDQ SHPEHOLDQ PHODOXL DSOLNDVL

H�JURFHU\ $VWUR

35� 6D\D PHUDJXNDQ WLQGDNDQ GDQ

NRPLWPHQ \DQJ GLEXDW ROHK $VWUR

35� 0HQXUXW VD\D� VHFDUD NHVHOXUXKDQ�

DSOLNDVL H�JURFHU\ $VWUR GDSDW

PHQLQJNDWNDQ NHWLGDNSXDVDQ SHODQJJDQ

�� 6XEMHFWLYH
1RUP

6XEMHFWLYH QRUPV

PHUXMXN SDGD SHUVHSVL

LQGLYLGX PHQJHQDL

SDQGDQJDQ RUDQJ�RUDQJ

SHQWLQJ GDODP

61� 6D\D GDSDW GHQJDQ PXGDK EHUEDJL

SHQJDODPDQ PHPEHOL SURGXN JURFHULHV

VHFDUD RQOLQH PHODOXL DSOLNDVL H�JURFHU\

$VWUR

�,VODP HW�DO�� ����� /LNHUW 6FDOH
�����

��
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KLGXSQ\D� DSDNDK LD

VHEDLNQ\D PHODNXNDQ

DWDX WLGDN PHODNXNDQ

SHULODNX WHUWHQWX

�9HQNDWHVK 	 'DYLV�

������

61� $VWUR GDQ SLKDN \DQJ WHUOLEDW �FRQWRK�

GULYHU 	 FXVWRPHU VHUYLFH� PXGDK

GLKXEXQJL GDQ NRRSHUDWLI

61� $QJJRWD NHOXDUJD VD\D GHQJDQ PXGDK

PHQHULPD EHODQMD JURFHULHV VHFDUD

RQOLQH PHODOXL DSOLNDVL H�JURFHU\ $VWUR

61� 7UHQ RQOLQH JURFHU\ VKRSSLQJ PHODOXL

DSOLNDVL H�JURFHU\ $VWUR SRSXOHU GL

OLQJNXQJDQ WHPSDW VD\D WLQJJDO

�� %HKDYLRUDO
,QWHQWLRQ
WR 8VH

%HKDYLRUDO LQWHQWLRQ WR

XVH GLGHILQLVLNDQ

VHEDJDL NHFHQGHUXQJDQ

VHVHRUDQJ XQWXN WHUXV

PHQJJXQDNDQ VXDWX

WHNQRORJL �'DYLV� ������

%,8� 6D\D EHUQLDW XQWXN VHULQJ PHQJJXQDNDQ

DSOLNDVL H�JURFHU\ $VWUR XQWXN PHPEHOL

SURGXN JURFHULHV

�,VODP HW�DO�� ����� /LNHUW 6FDOH
�����

%,8� 6D\D EHUQLDW XQWXN WHWDS PHQJJXQDNDQ

DSOLNDVL H�JURFHU\ $VWUR GL PDVD

PHQGDWDQJ

%,8� 6D\D EHUQLDW PHQJJXQDNDQ SHPEHOLDQ

PHODOXL DSOLNDVL H�JURFHU\ $VWUR

��
$QDOLVLV )DNWRU \DQJ«��� 1DG]ZD $OIL\D )DX]D� 8QLYHUVLWDV 0XOWLPHGLD 1XVDQWDUD



VHEDQ\DN PXQJNLQ

%,8� 6HFDUD NHVHOXUXKDQ� VD\D VXND

PHQJJXQDNDQ DSOLNDVL H�JURFHU\ $VWUR

XQWXN NHJLDWDQ RQOLQH JURFHU\ VKRSSLQJ

VD\D

��
$QDOLVLV )DNWRU \DQJ«��� 1DG]ZD $OIL\D )DX]D� 8QLYHUVLWDV 0XOWLPHGLD 1XVDQWDUD



��� 7HNQLN $QDOLVLV 'DWD

�����8ML ,QVWUXPHQ

3HQHOLWLDQ LQL PHQJJXQDNDQ SHQJXMLDQ LQVWUXPHQ� WHUPDVXN XML

YDOLGLWDV GDQ UHOLDELOLWDV VHEDQ\DN � NDOL� 3HQJXMLDQ SHUWDPD DGDODK

SUH�WHVW� GL PDQD SHQHOLWL PHQJHYDOXDVL NXDOLWDV NXHVLRQHU EHUGDVDUNDQ

GDWD \DQJ GLNXPSXONDQ XQWXN PHPDVWLNDQ NRQVLVWHQVL GDQ NHDQGDODQ

LQVWUXPHQ� GHQJDQ EDQWXDQ VRIWZDUH ,%0 6366 YHUVL ��� 0HQXUXW

0DOKRWUD ������� SUH�WHVW PHUXSDNDQ SHQJXMLDQ DZDO SDGD KDVLO VXUYHL

\DQJ GLODNXNDQ SDGD VDPSHO NHFLO� 3UH�WHVW LQL EHUWXMXDQ XQWXN

PHQJLGHQWLILNDVL GDQ PHPSHUEDLNL SRWHQVL PDVDODK GDODP VXUYHL VHEHOXP

GLVHEDUNDQ NHSDGD NHORPSRN UHVSRQGHQ \DQJ OHELK EHVDU� �� UHVSRQGHQ

GLMDGLNDQ VDPSHO SUH�WHVW SDGD SHQHOLWLDQ LQL� GDQ SHQJXMLDQ GLODNXNDQ

EHUGDVDUNDQ MDZDEDQ UHVSRQGHQ XQWXN PHQJXML YDOLGLWDV VHUWD UHOLDELOLWDV

YDULDEHO SHQHOLWLDQ� 6HWHODK GDWD \DQJ YDOLG GDQ UHOLDEHO GLSHUROHK� SHQHOLWL

PHODQMXWNDQ NH WDKDS PDLQ�WHVW� PHQJJXQDNDQ PHWRGH UHJUHVL OLQLHU

EHUJDQGD \DQJ GLDQDOLVLV GHQJDQ VRIWZDUH ,%0 6366 YHUVL ���

�����8ML 9DOLGLWDV

0HQXUXW 0DOKRWUD ������� XML YDOLGLWDV DGDODK SURVHV XQWXN PHQLODL

VHMDXK PDQD DODW XNXU� VHSHUWL NXHVLRQHU� GDSDW GHQJDQ WHSDW

PHQJJDPEDUNDQ NRQVHS \DQJ GLWHOLWL� 3HPHULNVDDQ LQL GLODNXNDQ XQWXN

PHPDVWLNDQ EDKZD DODW XNXU WHUVHEXW VHVXDL GHQJDQ SDUDPHWHU \DQJ

GLPDNVXGNDQ GDODP SHQHOLWLDQ�

'DODP SHQHOLWLDQ� VHEXDK VNDOD ELDVDQ\D GLJXQDNDQ XQWXN

PHQJXNXU EHUEDJDL LQGLNDWRU \DQJ EHUNDLWDQ GHQJDQ YDULDEHO \DQJ VHGDQJ

GLWHOLWL� 6XDWX LQGLNDWRU GDODP VHEXDK YDULDEHO GLNDWDNDQ YDOLG MLND

LQGLNDWRU WHUVHEXW PDPSX PHQFHUPLQNDQ DVSHN \DQJ UHOHYDQ GDQ VHVXDL

GHQJDQ GHILQLVL YDULDEHO \DQJ VHGDQJ GLXNXU� $JDU LQGLNDWRU WHUVHEXW ELVD

GLDQJJDS YDOLG� WHUGDSDW EHEHUDSD V\DUDW DWDX NULWHULD \DQJ KDUXV GLSHQXKL

ROHK LQGLNDWRU WHUVHEXW� DQWDUD ODLQ �

��
$QDOLVLV )DNWRU \DQJ«��� 1DG]ZD $OIL\D )DX]D� 8QLYHUVLWDV 0XOWLPHGLD 1XVDQWDUD



7DEHO ��� 7DEHO 8NXUDQ GDQ 6\DUDW 9DOLGLWDV

1R 8NXUDQ 9DOLGLWDV 'HILQLVL 6\DUDW 9DOLGLWDV

� .DLVHU�0H\HU�2ONLQ

�.02�

0HUXSDNDQ LQGHNV

\DQJ GLJXQDNDQ XQWXN

PHQJXML NHFRFRNDQ

IDNWRU DQDOLVLV SDGD

SHQHOLWLDQ �0DOKRWUD�

������

-LND QLODL .02 � ���

PHQXQMXNNDQ EDKZD

XNXUDQ VDPSHO FXNXS

EDLN XQWXN

PHODNXNDQ DQDOLVLV

IDNWRU�

-LND .02 � ���

PDND DQDOLVLV IDNWRU

WLGDN GDSDW GLDQJJDS

YDOLG NDUHQD

VDPSHOQ\D WLGDN

PHPDGDL�

� 6LJ %DUOHWW¶V 7HVW RI

6SKHULFLW\

0HUXSDNDQ VHEXDK XML

VWDWLVWLN \DQJ

XPXPQ\D GLJXQDNDQ

XQWXN PHQJXML VXDWX

KLSRWHVLV �0DOKRWUD�

������

-LND QLODL VLJQLILFDQW

� ���� LWX

PHQDQGDNDQ EDKZD

WHUGDSDW KXEXQJDQ

\DQJ VLJQLILNDQ

DQWDUD YDULDEHO \DQJ

GLDQDOLVLV GHQJDQ

LQGLNDWRU \DQJ

GLJXQDNDQ�

� $QWL ,PDJH 0DWUL[ 0HUXSDNDQ XML \DQJ

GLJXQDNDQ XQWXN

PHPSUHGLNVL KXEXQJDQ

DQWDUD

YDULDEHO�YDULDEHO� VHUWD

XQWXN PHQHQWXNDQ

DSDNDK WHUGDSDW

NHVDODKDQ GDODP

KXEXQJDQ

$QWL ,PDJH 0DWUL[

EHUIXQJVL XQWXN

PHQJXNXU NHOD\DNDQ

VDPSHO PHODOXL

0HDVXUH RI 6DPSOLQJ

$GHTXDF\ �06$��

%HULNXW DGDODK

NHWHQWXDQ�

��
$QDOLVLV )DNWRU \DQJ«��� 1DG]ZD $OIL\D )DX]D� 8QLYHUVLWDV 0XOWLPHGLD 1XVDQWDUD



WHUVHEXW��0DOKRWUD�

������

� 06$  �� EHUDUWL

YDULDEHO WHUVHEXW

WLGDN PHQJDODPL

PDVDODK GDQ

NHVDODKDQ�

� 06$ � ���� YDULDEHO

VHVXDL GDQ GDSDW

GLSUHGLNVL XQWXN

DQDOLVLV OHELK ODQMXW�

� 06$ � ���� PDND

YDULDEHO WHUVHEXW

WLGDN PHPHQXKL

V\DUDW GDQ SHUOX

GLODNXNDQ SHUEDLNDQ

DWDX DQDOLVLV XODQJ�

� )DFWRU ORDGLQJ 0HUXSDNDQ KDVLO GDUL

FRPSRQHQW PDWUL[

PHQXQMXNNDQ VHMDXK

PDQD KXEXQJDQ

�NRUHODVL� DQWDUD VXDWX

LQGLNDWRU GHQJDQ IDNWRU

\DQJ

WHULGHQWLILNDVL��0DOKRWU

D� ������

,QGLNDWRU GHQJDQ

QLODL IDFWRU ORDGLQJ

DWDX FRPSRQHQW

PDWUL[ � ���� PDND

LQGLNDWRU GLQLODL YDOLG

6XPEHU� 0DOKRWUD ������

�����8ML 5HOLDELOLWDV

6HWHODK XML YDOLGLWDV VHOHVDL GLODNVDQDNDQ� ODQJNDK VHODQMXWQ\D

XQWXN PHQMDPLQ NHDNXUDWDQ SHQJXNXUDQ DGDODK PHODNVDQDNDQ XML

UHOLDELOLWDV� 0HQXUXW 0DOKRWUD ������� XML UHOLDELOLWDV EHUWXMXDQ XQWXN

PHQLODL VHMDXK PDQD VHEXDK VNDOD GDSDW PHPEHULNDQ KDVLO \DQJ NRQVLVWHQ

NHWLND SHQJXNXUDQ GLODNXNDQ VHFDUD EHUXODQJ� 3URVHGXU LQL PHQJJXQDNDQ

��
$QDOLVLV )DNWRU \DQJ«��� 1DG]ZD $OIL\D )DX]D� 8QLYHUVLWDV 0XOWLPHGLD 1XVDQWDUD



&URQEDFK¶V $OSKD XQWXN PHPHULNVD NRQVLVWHQVL GDWD GDODP VLWXDVL

WHUWHQWX� -LND QLODL &URQEDFK¶V $OSKD \DQJ GLSHUROHK VDPD GHQJDQ DWDX

OHELK EHVDU GDUL ��� �Į ����� LQGLNDWRU WHUVHEXW GLDQJJDS NUHGLEHO� 7HPXDQ

WHV LQL PHQXQMXNNDQ EDKZD LQVWUXPHQ WHUVHEXW FXNXS DQGDO XQWXN

PHQMDPLQ EDKZD SHQJXNXUDQ SHQHOLWLDQ DNDQ VWDELO GDQ NRQVLVWHQ�

�0DOKRWUD� ������

�����8ML $VXPVL .ODVLN

6HUDQJNDLDQ XML DVXPVL NODVLN SHUOX GLMDODQNDQ VHEHOXP EHUDOLK NH

DQDOLVLV XML UHJUHVL OLQLHU EHUJDQGD XQWXN PHQJXML KLSRWHVLV SHQHOLWLDQ�

/DQJNDK LQL EHUWXMXDQ XQWXN PHPDVWLNDQ EDKZD KXEXQJDQ DQWDUD GXD

YDULDEHO GLXNXU VHFDUD WHSDW� VHUWD PHQJLGHQWLILNDVL DUDK GDQ NHNXDWDQ

KXEXQJDQ DQWDUD YDULDEHO LQGHSHQGHQ GDQ GHSHQGHQ �*KR]DOL� ������

3HQMHODVDQ WHUNDLW XML DVXPVL NODVLN GDSDW GLULQFL VHEDJDL EHULNXW�

������� 8ML 1RUPDOLWDV

8ML QRUPDOLWDV GLODNXNDQ XQWXN PHQJHYDOXDVL DSDNDK UHVLGXDO

SDGD PRGHO UHJUHVL EHUGLVWULEXVL VHFDUD QRUPDO� VHEDJDLPDQD

GLSHUOXNDQ GDODP XML 7 GDQ XML ) �*KR]DOL� ������ -LND DVXPVL LQL

WLGDN WHUSHQXKL� WHUXWDPD SDGD VDPSHO NHFLO� PDND KDVLO XML

VWDWLVWLN GDSDW GLQ\DWDNDQ WLGDN YDOLG �*KR]DOL� ������ 0HQXUXW

*KR]DOL ������� WHUGDSDW � PHWRGH XQWXN PHQJXML GLVWULEXVL

QRUPDOLWDV UHVLGXDO� \DLWX�

D� $QDOLVD JUDILN

0HWRGH LQL PHUXSDNDQ SHQGHNDWDQ \DQJ VHGHUKDQD XQWXN

PHQJHYDOXDVL QRUPDOLWDV UHVLGXDO� GHQJDQ PHQJJXQDNDQ

JUDILN KLVWRJUDP PHODOXL SHUEDQGLQJDQ GDWD \DQJ GLDPDWL

GHQJDQ GLVWULEXVL \DQJ PHQGHNDWL QRUPDO �*KR]DOL� ������

��
$QDOLVLV )DNWRU \DQJ«��� 1DG]ZD $OIL\D )DX]D� 8QLYHUVLWDV 0XOWLPHGLD 1XVDQWDUD



E� $QDOLVD 6WDWLVWLN

$QDOLVLV LQL PHOHQJNDSL PHWRGH JUDILN XQWXN KDVLO \DQJ

OHELK DNXUDW� 1RUPDOLWDV GLQLODL PHODOXL QLODL NXUWRVLV GDQ

VNHZQHVV GDUL UHVLGXDO �*KR]DOL� ������

'DODP SHQHOLWLDQ LQL� SHQHOLWL PHQJJXQDNDQ PHWRGH DQDOLVLV

JUDILV� \DQJ PHOLSXWL SHQHUDSDQ KLVWRJUDP GDQ JUDILN 1RUPDO

3�3ORW RI 5HJUHVVLRQ 6WDQGDUGL]HG 5HVLGXDO� VHUWD

PHQJNRPELQDVLNDQQ\D GHQJDQ XML VWDWLVWLN QRQ�SDUDPHWULN

.ROPRJRURY�6PLUQRY XQWXN PHQJXML QRUPDOLWDV GDWD�

+LVWRJUDP GLJXQDNDQ VHEDJDL VDODK VDWX FDUD XQWXN

PHQJHYDOXDVL GLVWULEXVL QRUPDO GDUL UHVLGXDO� 'HQJDQ

PHPEDQGLQJNDQ GDWD \DQJ GLSHUROHK GHQJDQ GLVWULEXVL \DQJ

GLKDUDSNDQ� KLVWRJUDP GDSDW PHQXQMXNNDQ DSDNDK GDWD PHPLOLNL

NHPLULQJDQ �VNHZQHVV� NH NLUL DWDX NDQDQ� \DQJ PHQDQGDNDQ

EDKZD YDULDEHO WLGDN WHUGLVWULEXVL VHFDUD QRUPDO �*KR]DOL� ������

1DPXQ� KDQ\D EHUJDQWXQJ SDGD KLVWRJUDP VDMD ELVD PHQLPEXONDQ

NHVDODKDQ LQWHUSUHWDVL� VHKLQJJD SHQHOLWL PHPLOLK XQWXN

PHQJJXQDNDQ JUDILN 1RUPDO 3�3ORW \DQJ OHELK DNXUDW� 3DGD JUDILN

LQL� UHVLGXDO GLDQJJDS PHQJLNXWL GLVWULEXVL QRUPDO MLND GDWD

PHPEHQWXN SROD JDULV OXUXV \DQJ VHMDMDU GHQJDQ JDULV GLDJRQDO�

-LND WLWLN UHVLGXDO WHUOHWDN GHNDW GHQJDQ JDULV GLDJRQDO LQL� PDND

GDSDW GLSDVWLNDQ EDKZD GLVWULEXVL GDWD DGDODK QRUPDO �*KR]DOL�

������

8QWXN PHPSHUNXDW KDVLO DQDOLVLV JUDILV� SHQHOLWL MXJD

PHQHUDSNDQ XML VWDWLVWLN .ROPRJRURY�6PLUQRY �.6�� \DQJ

PHUXSDNDQ PHWRGH XML QRUPDOLWDV QRQ�SDUDPHWULN� 'DODP XML LQL�

WHUGDSDW � SHQGHNDWDQ \DQJ GDSDW GLWHUDSNDQ� \DLWX DV\PSWRWLF�

0RQWH &DUOR� GDQ H[DFW� 0HWRGH DVLPWRWLN .ROPRJRURY�6PLUQRY

GLJXQDNDQ XQWXN PHQJXML QRUPDOLWDV GDODP SHQHOLWLDQ LQL� 8QWXN

��
$QDOLVLV )DNWRU \DQJ«��� 1DG]ZD $OIL\D )DX]D� 8QLYHUVLWDV 0XOWLPHGLD 1XVDQWDUD



XML QRUPDOLWDV LQL� NRQGLVL \DQJ PHQHQWXNDQ DSDNDK GDWD

PHQJLNXWL GLVWULEXVL QRUPDO PHUXSDNDQ EDJLDQ GDUL NULWHULD \DQJ

GLQ\DWDNDQ �

�� -LND QLODL VLJ ! ����� PDND GDWD GLNDWDNDQ EHUGDVDUNDQ

QRUPDO�

�� -LND QLODL VLJ � ����� PDND GDWD GLNDWDNDQ EHUGLVWULEXVL

WLGDN QRUPDO�

������� 8ML 0XOWLNROLQLHULWDV

/DQJNDK SHUWDPD PHQMDODQNDQ PRGHO UHJUHVL DGDODK

PHODNXNDQ XML PXOWLNROLQHDULWDV XQWXN PHQHQWXNDQ DSDNDK

YDULDEHO LQGHSHQGHQ EHUNRUHODVL VHFDUD VLJQLILNDQ VDWX VDPD ODLQ

�*KR]DOL� ������ 0RGHO UHJUHVL GLDQJJDS EDLN MLND WLGDN DGD

NRUHODVL \DQJ VLJQLILNDQ DQWDUD YDULDEHO EHEDV �*KR]DOL� ������

6HEDOLNQ\D� MLND WHUGDSDW NRUHODVL VLJQLILNDQ� PDND

YDULDEHO�YDULDEHO LQGHSHQGHQ WHUVHEXW WLGDN ODJL EHUVLIDW RUWRJRQDO�

\DQJ EHUDUWL DGD NHWHUNDLWDQ DQWDUD YDULDEHO�YDULDEHO WHUVHEXW

GHQJDQ QLODL NRUHODVL \DQJ OHELK EHVDU GDUL QRO �*KR]DOL� ������

8QWXN PHQGHWHNVL DGDQ\D PXOWLNROLQHDULWDV� GDSDW GLODNXNDQ

SHPHULNVDDQ WHUKDGDS QLODL 9,) �9DULDQFH ,QIODWLRQ )DFWRU� GDQ

7ROHUDQFH XQWXN PDVLQJ�PDVLQJ YDULDEHO LQGHSHQGHQ� -LND QLODL

9,) OHELK EHVDU GDUL � WHWDSL NXUDQJ GDUL ��� VHUWD QLODL 7ROHUDQFH

EHUDGD GL EDZDK � QDPXQ WLGDN WHUODOX NHFLO� PDND GDSDW

GLVLPSXONDQ EDKZD GDWD WLGDN PHQXQMXNNDQ JHMDOD

PXOWLNROLQLHULWDV \DQJ VLJQLILNDQ� %HULNXW LQL DGDODK GDVDU

SHQJDPELODQ NHSXWXVDQ EHUGDVDUNDQ SHGRPDQ \DQJ GLEHULNDQ ROHK

*KR]DOL �������

�� -LND QLODL 7ROHUDQFH � ���� GDQ QLODL 9,) � ��� PDND +R

GLWHULPD�

��
$QDOLVLV )DNWRU \DQJ«��� 1DG]ZD $OIL\D )DX]D� 8QLYHUVLWDV 0XOWLPHGLD 1XVDQWDUD



�� -LND QLODL 7ROHUDQFH � ���� GDQ QLODL 9,) � ��� PDND +R

GLWRODN�

������� 8ML +HWHURVNHGDVWLVLWDV

7XMXDQ GDUL XML KHWHURVNHGDVWLVLWDV DGDODK XQWXN PHQHQWXNDQ

DSDNDK YDULDQ UHVLGXDO GDUL PRGHO UHJUHVL EHUYDULDVL GL VHOXUXK

SHQJDPDWDQ� 6HEXDK PRGHO UHJUHVL GLDQJJDS EDLN MLND WLGDN

PHQXQMXNNDQ DGDQ\D KHWHURVNHGDVWLVLWDV� \DQJ GLNHQDO VHEDJDL

NRQGLVL KRPRVNHGDVWLVLWDV �*KR]DOL� ������

6HMXPODK PHWRGH WHV XQWXN KHWHURVNHGDVWLVLWDV GLVDUDQNDQ

ROHK *KR]DOL ������� ,QL WHUPDVXN WHV VFDWWHUSORW� 3DUN� *OHMVHU�

GDQ :KLWH� 3HQHOLWL PHQJJXQDNDQ VFDWWHUSORW XQWXN PHQFDUL

KHWHURVNHGDVWLVLWDV SDGD GDWD GHQJDQ PHPEDQGLQJNDQ GLVWULEXVL

QLODL SUR\HNVL YDULDEHO GHSHQGHQ �=35('� GHQJDQ QLODL UHVLGXDO

�65(6,'�� .ULWHULD SHQLODLDQ WHV LQL DGDODK VHEDJDL EHULNXW�

�� -LND WLWLN�WLWLN SDGD VFDWWHUSORW WHUGLVWULEXVL VHFDUD DFDN� EDLN

GL DWDV PDXSXQ GL EDZDK JDULV QRO SDGD VXPEX <� PDND

PRGHO GDSDW GLDQJJDS WLGDN PHQJDODPL KHWHURVNHGDVWLVLWDV�

�� 6HEDOLNQ\D� MLND WLWLN�WLWLN WHUVHEXW WLGDN WHUVHEDU VHFDUD

DFDN DWDX WHUOHWDN GL DWDV DWDX EDZDK DQJND QRO SDGD VXPEX

<� PDND PRGHO WHUVHEXW PHQXQMXNNDQ DGDQ\D JHMDOD

KHWHURVNHGDVWLVLWDV�

�����8ML +LSRWHVLV

'DODP SHQHOLWLDQ LQL� $QDOLVLV UHJUHVL OLQLHU EHUJDQGD GLJXQDNDQ

XQWXN PHQJXML KLSRWHVLV� 6HMXPODK IDNWRU LQGHSHQGHQ GDSDW GLWHOLWL GDQ

SHQJDUXKQ\D WHUKDGDS YDULDEHO GHSHQGHQ GHQJDQ PHQJJXQDNDQ PHWRGH

��
$QDOLVLV )DNWRU \DQJ«��� 1DG]ZD $OIL\D )DX]D� 8QLYHUVLWDV 0XOWLPHGLD 1XVDQWDUD



LQL� 5HJUHVL OLQLHU EHUJDQGD DGDODK PHWRGH XQWXN PHQHQWXNDQ GHUDMDW

NHWHUNDLWDQ DQWDUD EDQ\DN YDULDEHO �*KR]DOL� ������

������� .RHILVLHQ 'HWHUPLQDVL �5ð�

6DODK VDWX FDUD XQWXN PHQJXNXU VHEHUDSD EDLN PRGHO UHJUHVL

PHPSHUKLWXQJNDQ YDULDQV \DQJ GLDPDWL GDODP YDULDEHO GHSHQGHQ

DGDODK GHQJDQ PHOLKDW NRHILVLHQ GHWHUPLQDVLQ\D �5��� �*KR]DOL�

������ 1LODL 5� \DQJ UHQGDK PHQXQMXNNDQ EDKZD YDULDEHO EHEDV

WLGDN FXNXS PHQMHODVNDQ YDULDVL SDGD YDULDEHO GHSHQGHQ� 6HEDOLNQ\D�

NHWLND 5� EHVDU� LWX EHUDUWL YDULDEHO EHEDV PHQMHODVNDQ VHEDJLDQ

EHVDU YDULDVL GDODP YDULDEHO GHSHQGHQ� �*KR]DOL� ������ 1DPXQ�

XQWXN KDVLO \DQJ OHELK DNXUDW� EDQ\DN SHQHOLWL OHELK PHPLOLK

PHQJJXQDNDQ $GMXVWHG 5ð NDUHQD QLODL LQL GDSDW EHUXEDK� EDLN

PHQLQJNDW PDXSXQ PHQXUXQ� WHUJDQWXQJ SDGD MXPODK YDULDEHO

LQGHSHQGHQ \DQJ GLJXQDNDQ GDODP PRGHO �*KR]DOL� ������ 'DODP

SHQHOLWLDQ LQL� SHQHOLWL PHPXWXVNDQ XQWXN PHQJJXQDNDQ $GMXVWHG 5ð

XQWXN PHQLODL NXDOLWDV PRGHO UHJUHVL�

������� 8ML 6LJQLILNDQVL 6LPXOWDQ �8ML 6WDWLVWLN )�

8ML ) GLJXQDNDQ XQWXN PHQJXML DSDNDK WHUGDSDW SHQJDUXK

VLJQLILNDQ DQWDUD YDULDEHO�YDULDEHO LQGHSHQGHQ WHUKDGDS YDULDEHO

GHSHQGHQ GDODP VXDWX PRGHO DQDOLVLV �*KR]DOL� ������ 8QWXN XML )�

QLODL VLJQLILNDQVL \DQJ GLJXQDNDQ DGDODK ����� 1LODL ) LWX VHQGLUL

GLKLWXQJ EHUGDVDUNDQ NULWHULD \DQJ WHODK GLWHQWXNDQ GLEDZDK LQL

�*KR]DOL� ����� �

�� +LSRWHVLV GLDQJJDS GLWHULPD MLND QLODL ) \DQJ GLKLWXQJ !

QLODL WDEHO ) �6LJ � ������ $UWLQ\D� YDULDEHO GHSHQGHQ

GLSHQJDUXKL ROHK VHPXD YDULDEHO LQGHSHQGHQ \DQJ

GLJDEXQJNDQ�

�� +LSRWHVLV GLWRODN MLND QLODL ) \DQJ GLKLWXQJ � QLODL WDEHO )

�6LJ ! ������

��
$QDOLVLV )DNWRU \DQJ«��� 1DG]ZD $OIL\D )DX]D� 8QLYHUVLWDV 0XOWLPHGLD 1XVDQWDUD



������� 8ML 6LJQLILNDQVL 3DUDPHWHU ,QGLYLGXDO �8ML 6WDWLVWLN 7�

'DPSDN PDVLQJ�PDVLQJ YDULDEHO EHEDV WHUKDGDS YDULDEHO

WHULNDW GDSDW GLQLODL GHQJDQ PHQJJXQDNDQ XML�7� VHSHUWL \DQJ

GLNHPXNDNDQ ROHK *KR]DOL ������� 7LQJNDW VLJQLILNDQVL ����

GLJXQDNDQ XQWXN SHQJXMLDQ KLSRWHVLV� \DQJ VHVXDL GHQJDQ WLQJNDW

NHSHUFD\DDQ ���� %HULNXW DGDODK NULWHULD SHQJXMLDQQ\D�

�� -LND QLODL VLJQLILNDQVL ! ����� PDND KLSRWHVLV GLWRODN� +DO

LQL PHQXQMXNNDQ EDKZD YDULDEHO LQGHSHQGHQ WLGDN PHPLOLNL

SHQJDUXK \DQJ VLJQLILNDQ WHUKDGDS YDULDEHO GHSHQGHQ
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