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��� *DPEDUDQ 8PXP 2EMHN 3HQHOLWLDQ

*DPEDU ��� /RJR 0DWDKDUL

6XPEHU� PDWDKDUL�FRP

0DWDKDUL DGDODK SHUXVDKDDQ ULWHO WHUNHPXND GL ,QGRQHVLD \DQJ PHPLOLNL

VHMDUDK SDQMDQJ� %HUVXPEHU GDUL GDWD \DQJ GLVDMLNDQ SDGD ZHEVLWH UHVPL

0DWDKDUL� SHUXVDKDDQ LQL GLGLULNDQ SDGD WDKXQ ���� GDQ 0DWDKDUL PHQMDGL

VDODK VDWX SHPDLQ XWDPD GDODP LQGXVWUL ULWHO GL ,QGRQHVLD� 3DGD DZDOQ\D�

0DWDKDUL EHUPXOD VHEDJDL WRNR SDNDLDQ DQDN�DQDN NHFLO GL -DNDUWD� 6HWHODK

LWX� 0DWDKDUL PHQJDODPL WUDQVIRUPDVL \DQJ VLJQLILNDQ VHKLQJJD PHQMDGL

MDULQJDQ GHSDUWPHQW VWRUH WHUEHVDU GL QHJDUD LQL GDQ VXGDK EDQ\DN GLNHQDO

PDV\DUDNDW VHNDUDQJ� ,QRYDVL WHUEHVDU \DQJ GLODNXNDQ ROHK SHUXVDKDDQ LQL

DGDODK NHWLND 0DWDKDUL PHPEXND GHSDUWPHQW VWRUH PRGHUQ SHUWDPD GL

,QGRQHVLD SDGD WDKXQ ���� \DQJ PHQMDGL SHORSRU DWDX WRQJJDN EDUX GDODP

LQGXVWUL ULWHO GL QHJDUD LQL� 3DGD WDKXQ ����� 0DWDKDUL PHPEXND JHUDL

SHUWDPDQ\D GL OXDU -DNDUWD GDQ SDGD WDKXQ ����� MXPODK JHUDL 0DWDKDUL

PHQFDSDL �� JHUDL XQWXN SHUWDPD NDOLQ\D�

��
3HQJDUXK %UDQG +HULWDJH«� .HQ]D 7DQLND� 8QLYHUVLWDV 0XOWLPHGLD 1XVDQWDUD



*DPEDU ��� 7LPHOLQH 6HMDUDK 0DWDKDUL 'HSDUWPHQW 6WRUH

6XPEHU� NRPSDV�FRP

0DWDKDUL PHPLOLNL VWUDWHJL ELVQLV \DQJ EHUIRNXV SDGD HPSDW KDO XWDPD�

\DNQL 3URGXFW� 3ULFH� &XVWRPHU ([SHULHQFH� GDQ 3HRSOH� \DQJ DUWLQ\D

0DWDKDUL LQJLQ SHODQJJDQQ\D WLGDN KDQ\D ELVD PHPSHUROHK EDUDQJ

EHUNXDOLWDV� QDPXQ MXJD GHQJDQ SHQJDODPDQ \DQJ EDLN VHUWD KDUJD \DQJ

WHUMDQJNDX� 'HQJDQ EHJLWX� 0DWDKDUL EHUKDVLO PHQMDGL VDODK VDWX SHUXVDKDDQ

ULWHO \DQJ SDOLQJ WDQJJXK GDQ SODWIRUP ULWHO WHUEHVDU GL ,QGRQHVLD�

6DDW LQL 0DWDKDUL PHPLOLNL ��� JHUDL ILVLN \DQJ WHUVHEDU GL �� NRWD GL

VHOXUXK ,QGRQHVLD VHKLQJJD 0DWDKDUL PHPLOLNL MDQJNDXDQ \DQJ OXDV XQWXN

PHOD\DQL SHODQJJDQ GL EHUEDJDL GDHUDK ,QGRQHVLD� 6HODLQ WRNR ILVLN� 0DWDKDUL

MXJD PHPLOLNL SODWIRUP RQOLQH \DQJ ELVD GLJXQDNDQ XQWXN EHUEHODQMD GHQJDQ

PXGDK WDQSD KDUXV SHUJL NH JHUDL ILVLNQ\D� 3ODWIRUP LQL GDSDW GLDNVHV GL VLWXV

PDWDKDUL�FRP� 0DWDKDUL PHPLOLNL OHELK GDUL ������ VWDI GDQ VDOHV DVVRFLDWH

XQWXN PHPDVWLNDQ NHODQFDUDQ RSHUDVLRQDO SDGD JHUDL ILVLN PDXSXQ RQOLQH�

��
3HQJDUXK %UDQG +HULWDJH«� .HQ]D 7DQLND� 8QLYHUVLWDV 0XOWLPHGLD 1XVDQWDUD



6HODLQ LWX� 0DWDKDUL VHEDJDL SHUXVDKDDQ ULWHO NKXVXVQ\D GL ELGDQJ IDVKLRQ LQL

WHODK EHNHUMD VDPD GHQJDQ ��� SHPDVRN ORNDO \DQJ PHPXQJNLQNDQ 0DWDKDUL

XQWXN GDSDW PHQ\HGLDNDQ SURGXN�SURGXN EHUNXDOLWDV GHQJDQ KDUJD \DQJ

NRPSHWLWLI� VHUWD PHQGXNXQJ SHUHNRQRPLDQ ORNDO�

0DWDKDUL PHPLOLNL PLVL ³7R GHOLJKW FXVWRPHUV ZLWK DVSLUDWLRQDO \HW

DIIRUGDEOH IDVKLRQ WKDW ORRNV JRRG 	 IHHOV JRRG´� 'HQJDQ PLVL WHUVHEXW�

0DWDKDUL LQJLQ PHQMDGL ZDGDK EDJL NRQVXPHQ XQWXN PHPLOLNL SDNDLDQ \DQJ

VW\OLVK GHQJDQ KDUJD \DQJ WHUMDQJNDX� 6HODLQ WDPSLODQ \DQJ PHQDULN�

0DWDKDUL MXJD LQJLQ NRQVXPHQQ\D PHUDVD Q\DPDQ GHQJDQ SDNDLDQ \DQJ

PHUHND WDZDUNDQ VHKLQJJD NRQVXPHQ ELVD PHUDVD VHQDQJ GDQ SXDV EHUEHODQMD

GL 0DWDKDUL 'HSDUWPHQW 6WRUH� 9LVL 0DWDKDUL DGDODK ³%H D OHDGLQJ

RPQL�FKDQQHO OLIHVW\OH UHWDLOHU DV D FXVWRPHU�FHQWULF �+RXVH RI 6SHFLDOLVWV�´�

9LVL WHUVHEXW PHQFHUPLQNDQ EDKZD 0DWDKDUL PHPLOLNL DPELVL PHQMDGL

SHPLPSLQ GDODP LQGXVWUL ULWHO RPQL�FKDQQHO VHUWD SHODQJJDQ PHQMDGL IRNXV

XWDPD GDODP VHJDOD DNWLYLWDV ELVQLV 0DWDKDUL GDQ PHUHND EHUNRPLWPHQ XQWXN

VHODOX PHPDKDPL NHEXWXKDQ GDQ NHLQJLQDQ SHODQJJDQ VHUWD PHPEHULNDQ

OD\DQDQ WHUEDLN� .DOLPDW ³+RXVH RI 6SHFLDOLVW´ EHUDUWL 0DWDKDUL LQJLQ PHQMDGL

³UXPDK´ EDJL SDUD SHFLQWD IDVKLRQ \DQJ PHQFDUL SURGXN�SURGXN NKXVXV GDQ

0DWDKDUL DNDQ WHUXV PHPSHUOXDV SLOLKDQ SURGXN PHUHND GDQ PHQMDGL UHIHUHQVL

XWDPD EDJL NRQVXPHQ \DQJ PHQFDUL SURGXN IDVKLRQ WHUWHQWX�

%HUGDVDUNDQ VLWXV PDWDKDUL�FRP� WHUGDSDW EHUEDJDL NDWHJRUL SURGXN \DQJ

GLWDZDUNDQ 0DWDKDUL� DQWDUD ODLQ VHEDJDL EHULNXW�

�� :DQLWD� PHOLSXWL VXENDWHJRUL SDNDLDQ� WDV 	 DNVHVRULV GDQ SDNDLDQ PXVOLP�

�� 3ULD� PHOLSXWL VXENDWHJRUL SDNDLDQ� WDV 	 DNVHVRULV GDQ SDNDLDQ PXVOLP�

�� 6HSDWX� PHOLSXWL VXENDWHJRUL VHSDWX ZDQLWD� SULD� DQDN ODNL�ODNL� DQDN

SHUHPSXDQ GDQ NDXV NDNL�

�� .HFDQWLNDQ� PHOLSXWL VXENDWHJRUL PDNH�XS� IUDJUDQFH� SHUDZDWDQ NXOLW GDQ

SHUDZDWDQ WXEXK 	 UDPEXW�

�� 6SRUWV� PHOLSXWL VXENDWHJRUL VQHDNHUV� VHSDWX RODKUDJD� DWDVDQ� EDZDKDQ�

VDQGDO� WDV� NDRV NDNL GDQ WRSL�

��
3HQJDUXK %UDQG +HULWDJH«� .HQ]D 7DQLND� 8QLYHUVLWDV 0XOWLPHGLD 1XVDQWDUD



��� 'HVDLQ 3HQHOLWLDQ

'HVDLQ SHQHOLWLDQ DWDX UHVHDUFK GHVLJQ DGDODK NHUDQJND NHUMD NRQVHSWXDO

\DQJ PHPXDW UHQFDQD WHUSHULQFL XQWXN PHPXODL VXDWX SHQHOLWLDQ� 'HVDLQ

SHQHOLWLDQ PHQMDGL IRQGDVL EDJL SHODNVDQDDQ SUR\HN SHQHOLWLDQ \DQJ

PHQFDNXS SURVHGXU�SURVHGXU XQWXN PHPSHUROHK LQIRUPDVL \DQJ GLEXWXKNDQ

GDODP PHPHFDKNDQ PDVDODK SDGD VXDWX SHQHOLWLDQ VHFDUD GHWDLO �0DOKRWUD�

������

*DPEDU ��� .ODVLILNDVL 'HVDLQ 3HQHOLWLDQ 3HPDVDUDQ

6XPEHU� 0DOKRWUD ������

��
3HQJDUXK %UDQG +HULWDJH«� .HQ]D 7DQLND� 8QLYHUVLWDV 0XOWLPHGLD 1XVDQWDUD



0DOKRWUD ������ PHPEDJL GHVDLQ SHQHOLWLDQ PHQMDGL GXD MHQLV� \DLWX

([SORUDWRU\ 5HVHDUFK 'HVLJQ GDQ &RQFOXVLYH 5HVHDUFK 'HVLJQ�

������ ([SORUDWRU\ 5HVHDUFK 'HVLJQ

'HVDLQ SHQHOLWLDQ HNVSORUDWLI PHUXSDNDQ GHVDLQ SHQHOLWLDQ \DQJ

GLJXQDNDQ XQWXN PHQJJDOL GDQ PHPDKDPL IHQRPHQD DWDX

PDVDODK \DQJ EHOXP EDQ\DN GLWHOLWL VHEHOXPQ\D� )RNXV XWDPD

SHQHOLWLDQ HNVSORUDWLI DGDODK PHPSHUROHK ZDZDVDQ DZDO PHODOXL

HNVSORUDVL LQIRUPDVL EDUX� PHQJLGHQWLILNDVL SROD WHUVHPEXQ\L�

VHUWD PHQJHPEDQJNDQ NRQVHS GDQ SHPDKDPDQ EDUX WHUNDLW WRSLN

\DQJ GLWHOLWL� 3HQHOLWLDQ HNVSORUDWLI EHUWXMXDQ XQWXN PHPEHULNDQ

ZDZDVDQ GDQ SHPDKDPDQ OHELK PHQGDODP WHUNDLW SHUPDVDODKDQ

\DQJ GLWHOLWL VHKLQJJD SHQHOLWLDQ GHQJDQ GHVDLQ LQL EHUJXQD

GDODP WDKDS DZDO VWXGL LOPLDK NHWLND SHUPDVDODKDQQ\D EHOXP

MHODV DWDX PHPLOLNL LQIRUPDVL \DQJ VDQJDW WHUEDWDV� 0HWRGH \DQJ

GDSDW GLJXQDNDQ GDODP MHQLV GHVDLQ SHQHOLWLDQ LQL DGDODK GHQJDQ

PHODNXNDQ REVHUYDVL� )*' �IRFXV JURXS GLVFXVVLRQ�� VWXGL

NDVXV� GDQ DQDOLVLV GDWD�

������ &RQFOXVLYH 5HVHDUFK 'HVLJQ

3HQHOLWLDQ NRQNOXVLI EHUWXMXDQ XQWXN PHQJXML KLSRWHVLV \DQJ

WHODK GLUXPXVNDQ GDQ PHQJDQDOLVLV KXEXQJDQ�KXEXQJDQ \DQJ

UHOHYDQ GHQJDQ SHUPDVDODKDQ \DQJ GLWHOLWL� %HUEHGD GHQJDQ

SHQHOLWLDQ HNVSORUDWLI� GHVDLQ SHQHOLWLDQ NRQNOXVLI EHUVLIDW OHELK

IRUPDO� WHUVWUXNWXU� GDQ VLVWHPDWLV� )RNXV XWDPDQ\D DGDODK

PHPDVWLNDQ EDKZD KDVLO \DQJ GLSHUROHK GDSDW GLDQGDONDQ GDQ

GLJXQDNDQ VHEDJDL GDVDU GDODP SHQJDPELODQ NHSXWXVDQ WHUNDLW

IHQRPHQD \DQJ GLWHOLWL� 3HQHOLWLDQ LQL ELDVDQ\D PHQJJXQDNDQ

VDPSHO \DQJ OHELK EHVDU XQWXN PHQLQJNDWNDQ NHDNXUDWDQ GDQ

JHQHUDOLVDVL KDVLO WHUKDGDS SRSXODVL \DQJ OHELK OXDV�

��
3HQJDUXK %UDQG +HULWDJH«� .HQ]D 7DQLND� 8QLYHUVLWDV 0XOWLPHGLD 1XVDQWDUD



'HVDLQ SHQHOLWLDQ NRQNOXVLI �FRQFOXVLYH UHVHDUFK GHVLJQ�

GLNODVLILNDVLNDQ NH GDODP GXD MHQLV� \DLWX GHVFULSWLYH UHVHDUFK

GDQ FDXVDO UHVHDUFK�

�� 'HVFULSWLYH 5HVHDUFK

3HQHOLWLDQ GHVNULSWLI EHUWXMXDQ XQWXN PHQJXPSXONDQ GDQ

PHQ\DMLNDQ LQIRUPDVL \DQJ DNXUDW PHQJHQDL VXDWX IHQRPHQD

DWDX IXQJVL WHUWHQWX� 7XMXDQ XWDPDQ\D DGDODK

PHQJJDPEDUNDQ NDUDNWHULVWLN� SROD� DWDX KXEXQJDQ DQWDU

YDULDEHO \DQJ UHOHYDQ GHQJDQ PDVDODK \DQJ VHGDQJ GLWHOLWL�

0HWRGH LQL EHUWXMXDQ XQWXN PHPEHULNDQ JDPEDUDQ \DQJ

DNXUDW GDQ WHUSHULQFL PHQJHQDL NRQGLVL \DQJ DGD VDDW LQL�

'DODP SHQHOLWLDQ LQL� SHQHOLWL KDUXV PHPLOLNL SHPDKDPDQ

PHQGDODP WHQWDQJ PDVDODK \DQJ GLWHOLWL DJDU PDPSX

PHQJLGHQWLILNDVL YDULDEHO \DQJ UHOHYDQ GDQ PHQ\XVXQ

KLSRWHVLV VHFDUD WHSDW� 3HQHOLWLDQ GHVNULSWLI XPXPQ\D

GLUHQFDQDNDQ VHFDUD PDWDQJ GDQ WHUVWUXNWXU� GHQJDQ IRUPXODVL

KLSRWHVLV \DQJ WHODK GLWHWDSNDQ VHEHOXP SHQHOLWLDQ GLPXODL�

3URVHV LQL PHPDVWLNDQ EDKZD GDWD \DQJ GLNXPSXONDQ VHVXDL

GHQJDQ WXMXDQ SHQHOLWLDQ GDQ GDSDW GLJXQDNDQ XQWXN

PHPEXDW NHVLPSXODQ \DQJ EHUJXQD EDJL SHQJDPELODQ

NHSXWXVDQ�

D� &URVV�6HFWLRQDO 'HVLJQ

'HVDLQ &URVV�6HFWLRQDO DGDODK VDODK VDWX PHWRGH \DQJ

SDOLQJ VHULQJ GLJXQDNDQ GDODP SHQHOLWLDQ NDUHQD

PHPXQJNLQNDQ SHQHOLWL XQWXN PHQJXPSXONDQ GDWD GDUL

VDPSHO SRSXODVL KDQ\D VHNDOL GDODP VDWX ZDNWX�

7XMXDQQ\D DGDODK PHQGDSDWNDQ JDPEDUDQ NRQGLVL DWDX

IHQRPHQD WHUWHQWX SDGD WLWLN ZDNWX WHUWHQWX�

��
3HQJDUXK %UDQG +HULWDJH«� .HQ]D 7DQLND� 8QLYHUVLWDV 0XOWLPHGLD 1XVDQWDUD



L� 6LQJOH &URVV�6HFWLRQDO 'HVLJQ

'DODP GHVDLQ LQL� GDWD GLNXPSXONDQ GDUL VDWX

VDPSHO \DQJ GLSLOLK PHZDNLOL SRSXODVL WDUJHW�

3HQJXPSXODQ LQIRUPDVL SDGD GHVDLQ LQL GLODNXNDQ

KDQ\D VDWX NDOL GDUL NHORPSRN VDPSHO WHUVHEXW�

LL� 0XOWLSOH &URVV�6HFWLRQDO 'HVLJQ

3HQHOLWLDQ GHQJDQ GHVDLQ LQL MXJD PHODNXNDQ

SHQJXPSXODQ GDWD KDQ\D VHNDOL� WHWDSL GDUL GXD

DWDX OHELK VDPSHO EHUEHGD� 7XMXDQ GDUL PHWRGH LQL

DGDODK XQWXN PHPEDQGLQJNDQ SROD DWDX WHPXDQ GL

DQWDUD EHUEDJDL NHORPSRN DWDX SRSXODVL�

E� /RQJLWXGLQDO 'HVLJQ

'HVDLQ /RQJLWXGLQDO DGDODK MHQLV GHVDLQ SHQHOLWLDQ \DQJ

PHOLEDWNDQ SHQJXPSXODQ GDWD EHUXODQJ NDOL GDUL HOHPHQ

SRSXODVL \DQJ VDPD SDGD YDULDEHO�YDULDEHO WHUWHQWX�

'DODP GHVDLQ LQL� SHQJXNXUDQ GLODNXNDQ EHUNDOD� \DQJ

PHPXQJNLQNDQ SHQHOLWL XQWXN PHODFDN SHUXEDKDQ�

SHUNHPEDQJDQ� DWDX WUHQ GDUL ZDNWX NH ZDNWX� )RNXV

XWDPD GHVDLQ ORQJLWXGLQDO DGDODK PHQJLGHQWLILNDVL SROD

SHUXEDKDQ DWDX GLQDPLND GDODP IHQRPHQD \DQJ VHGDQJ

GLWHOLWL� PHPEHULNDQ SHUVSHNWLI \DQJ OHELK NRPSUHKHQVLI

GDULSDGD VHNDGDU VQDSVKRW VHSHUWL GDODP GHVDLQ

FURVV�VHFWLRQDO�

�� &DXVDO 5HVHDUFK

3HQHOLWLDQ .DXVDO GLJXQDNDQ XQWXN PHQHQWXNDQ KXEXQJDQ

VHEDE�DNLEDW DQWDUD YDULDEHO \DQJ GLWHOLWL� 'DODP GHVDLQ LQL�

SHQHOLWL EHUXVDKD PHPDKDPL EDJDLPDQD VXDWX YDULDEHO

�YDULDEHO LQGHSHQGHQ� PHPHQJDUXKL DWDX PHQ\HEDENDQ

��
3HQJDUXK %UDQG +HULWDJH«� .HQ]D 7DQLND� 8QLYHUVLWDV 0XOWLPHGLD 1XVDQWDUD



SHUXEDKDQ SDGD YDULDEHO ODLQ �YDULDEHO GHSHQGHQ�� 3HQHOLWLDQ

NDXVDO WLGDN KDQ\D PHQMHODVNDQ KXEXQJDQ DQWDU YDULDEHO

WHWDSL MXJD PHQJXNXU GDPSDN VSHVLILN GDUL SHUXEDKDQ

YDULDEHO WHUWHQWX�

'DODP SHQHOLWLDQ LQL� SHQHOLWL PHPLOLK XQWXN PHQJJXQDNDQ GHVDLQ

SHQHOLWLDQ &RQFOXVLYH 5HVHDUFK 'HVLJQ GHQJDQ PHWRGH 'HVFULSWLYH 5HVHDUFK�

-HQLV 'HVFULSWLYH 5HVHDUFK \DQJ GLJXQDNDQ GDODP SHQHOLWLDQ LQL DGDODK

&URVV�6HFWLRQDO 'HVLJQ GHQJDQ SHQGHNDWDQ 6LQJOH &URVV�6HFWLRQDO 'HVLJQ�

$GDSXQ DODVDQ SHQHOLWL PHQJJXQDNDQ GHVDLQ SHQHOLWLDQ WHUVHEXW NDUHQD

SHQHOLWLDQ LQL EHUWXMXDQ XQWXN PHQJXML KLSRWHVLV GDQ PHQJDQDOLVLV KXEXQJDQ

DQWDU YDULDEHO VHKLQJJD SHQHOLWL GDSDW PHQHPXNDQ VROXVL DWDV SHUPDVDODKDQ

\DQJ GLDODPL ROHK 0DWDKDUL GHQJDQ NHVLPSXODQ EHUEDVLV GDWD \DQJ MHODV GDQ

DNXUDW� \DQJ GDSDW GLJXQDNDQ VHEDJDL GDVDU SHQJDPELODQ NHSXWXVDQ EDJL

0DWDKDUL 'HSDUWPHQW 6WRUH� 'DODP SHQGHNDWDQ LQL� GDWD GLNXPSXONDQ GDUL

VDPSHO \DQJ PHZDNLOL SRSXODVL XQWXN 0DWDKDUL GDQ GLODNXNDQ VDWX NDOL GDODP

VDWX ZDNWX�

��� 3RSXODVL GDQ 6DPSHO 3HQHOLWLDQ

����� 3RSXODVL

3RSXODVL PHUXSDNDQ NHVHOXUXKDQ HOHPHQ DWDX LQGLYLGX \DQJ PHPLOLNL

NDUDNWHULVWLN VHUXSD GDQ UHOHYDQ GHQJDQ IRNXV SHQHOLWLDQ� $JDU SRSXODVL

\DQJ GLWDUJHWNDQ GDSDW GLLGHQWLILNDVL GHQJDQ MHODV� GLSHUOXNDQ

SHUWLPEDQJDQ HPSDW HOHPHQ XWDPD� \DLWX HOHPHQW� VDPSOLQJ XQLWV�

H[WHQW� GDQ WLPH �0DOKRWUD� ������

�� (OHPHQW

(OHPHQ PHUXSDNDQ XQLW GDVDU DWDX REMHN \DQJ PHQMDGL IRNXV

SHQHOLWLDQ GDQ VXPEHU LQIRUPDVL� 'DODP NRQWHNV VXUYHL� HOHPHQ

��
3HQJDUXK %UDQG +HULWDJH«� .HQ]D 7DQLND� 8QLYHUVLWDV 0XOWLPHGLD 1XVDQWDUD



VHULQJNDOL EHUXSD LQGLYLGX DWDX UHVSRQGHQ \DQJ PHQMDGL VXEMHN

XWDPD SHQHOLWLDQ�

�� 6DPSOLQJ 8QLWV

6DPSOLQJ XQLWV DGDODK HOHPHQ DWDX NHORPSRN \DQJ GLSLOLK SDGD

WDKDS WHUWHQWX GDODP SURVHV SHQJDPELODQ VDPSHO� 8QLW VDPSHO

GDSDW PHPEDQWX SHQHOLWL XQWXN PHQJDPELO EDJLDQ GDUL SRSXODVL

VHFDUD UHSUHVHQWDWLI DJDU KDVLOQ\D ELVD GLJHQHUDOLVDVL NH VHOXUXK

SRSXODVL�

�� ([WHQW

([WHQW PHUXSDNDQ EDWDV�EDWDV ZLOD\DK JHRJUDILV GL PDQD SHQHOLWLDQ

GLODNXNDQ� %DWDV LQL GLJXQDNDQ XQWXN PHQGHILQLVLNDQ DUHD WHPSDW

GDWD DNDQ GLNXPSXONDQ�

�� 7LPH

)DNWRU ZDNWX PHUXMXN SDGD SHULRGH WHUWHQWX \DQJ GLJXQDNDQ

VHEDJDL DFXDQ SHQJXPSXODQ GDWD�

%HUGDVDUNDQ SHQMHODVDQ PHQJHQDL SRSXODVL GL DWDV PHQXUXW 0DOKRWUD

������� PDND SHQHOLWL PHQHQWXNDQ NULWHULD SRSXODVL SHQHOLWLDQ

SULD�ZDQLWD \DQJ SHUQDK EHUEHODQMD GL 0DWDKDUL 'HSDUWPHQW 6WRUH

�HOHPHQW�� UHQWDQJ XVLD PLQLPDO �� WDKXQ �VDPSOLQJ XQLWV�� EHUWHPSDW

WLQJJDO GL ,QGRQHVLD SDGD WDKXQ ���� �H[WHQW GDQ WLPH��

����� 6DPSHO

0HQXUXW 0DOKRWUD ������� VDPSHO PHUXSDNDQ VHNHORPSRN LQGLYLGX

\DQJ GLSLOLK GDUL SRSXODVL XQWXN EHUSDUWLVLSDVL GDODP VXDWX SHQHOLWLDQ�

3HPLOLKDQ VDPSHO WHUVHEXW GLODNXNDQ VHWHODK WDUJHW SRSXODVL GLWHQWXNDQ

GHQJDQ MHODV GDQ EHUWXMXDQ DJDU GDWD \DQJ GLNXPSXONDQ GDSDW PHZDNLOL

SRSXODVL VHFDUD NHVHOXUXKDQ�

��
3HQJDUXK %UDQG +HULWDJH«� .HQ]D 7DQLND� 8QLYHUVLWDV 0XOWLPHGLD 1XVDQWDUD



*DPEDU ��� 6DPSOLQJ 'HVLJQ 3URFHVV

6XPEHU� 0DOKRWUD ������

%HUGDVDUNDQ *DPEDU ���� 0DOKRWUD ������ PHQMHODVNDQ EDKZD

WHUGDSDW WDKDSDQ GDODP SURVHV VDPSOLQJ� 7DKDSDQ WHUVHEXW GLPXODL

GHQJDQ PHQJLGHQWLILNDVL WDUJHW SRSXODVL \DQJ PHUXSDNDQ VHNXPSXODQ

REMHN DWDX HOHPHQ \DQJ PHPLOLNL LQIRUPDVL UHOHYDQ \DQJ LQJLQ GLJDOL

ROHK SHQHOLWL� VHKLQJJD PHQHQWXNDQ WDUJHW SRSXODVL KDUXV VHFDUD MHODV

GDQ VSHVLILN NDUHQD DNDQ PHQMDGL GDVDU GDODP PHQDULN NHVLPSXODQ

XQWXN SHQHOLWLDQ� .HPXGLDQ� VHWHODK PHQJHWDKXL WDUJHW SRSXODVL�

WDKDSDQ VHODQMXWQ\D DGDODK PHQHQWXNDQ VDPSOLQJ IUDPH� PHPLOLK

WHNQLN VDPSOLQJ� PHQHQWXNDQ VDPSOH VL]H� KLQJJD WDKDS WHUDNKLUQ\D

\DLWX SHODNVDQDDQ SURVHV VDPSOLQJ EHUGDVDUNDQ UHQFDQD \DQJ WHODK

GLWHWDSNDQ�

�� 6DPSOLQJ )UDPH

0DOKRWUD ������ PHQGHILQLVLNDQ VDPSOLQJ IUDPH VHEDJDL GDIWDU

DWDX NHUDQJND GDUL HOHPHQ�HOHPHQ SRSXODVL \DQJ EHUIXQJVL XQWXN

PHQJLGHQWLILNDVL SRSXODVL WDUJHW GDODP SHQHOLWLDQ� .HUDQJND

WHUVHEXW XPXPQ\D EHULVL GDIWDU HOHPHQ SRSXODVL VHUWD SDQGXDQ

��
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XQWXN PHQJLGHQWLILNDVL SRSXODVL WDUJHW GDODP VXDWX SHQHOLWLDQ�

'DODP SHQHOLWLDQ LQL� SHQHOLWL WLGDN PHPLOLNL GDIWDU DWDX SDQGXDQ

VSHVLILN \DQJ GDSDW GLJXQDNDQ XQWXN PHQ\XVXQ VDPSOLQJ IUDPH�

$UWLQ\D� SHQHOLWLDQ LQL WLGDN PHQJJXQDNDQ VDPSOLQJ IUDPH� 0HVNL

EHJLWX� SHQHOLWL PHPDVWLNDQ EDKZD VDPSHO \DQJ GLSLOLK WHODK

PHPHQXKL NULWHULD GDQ SHQLODLDQ WHUWHQWX VHVXDL GHQJDQ WXMXDQ

SHQHOLWLDQ�

�� 6DPSOLQJ 7HFKQLTXHV

*DPEDU ��� 6DPSOLQJ 7HFKQLTXHV

6XPEHU� 0DOKRWUD ������

%HUGDVDUNDQ *DPEDU ���� 0DOKRWUD ������ PHPEDJL PHWRGH

SHQJDPELODQ VDPSHO PHQMDGL GXD NDWHJRUL XWDPD� \DLWX

1RQSUREDELOLW\ 6DPSOLQJ GDQ 3UREDELOLW\ 6DPSOLQJ�

,� 3UREDELOLW\ 6DPSOLQJ

%HUEHGD GHQJDQ QRQSUREDELOLW\ VDPSOLQJ� SUREDELOLW\ VDPSOLQJ

PHPDVWLNDQ EDKZD VHWLDS DQJJRWD SRSXODVL PHPLOLNL SHOXDQJ

\DQJ VDPD GDQ WHUXNXU XQWXN GLSLOLK VHEDJDL EDJLDQ GDUL

VDPSHO� 'DODP PHWRGH LQL� SHQHOLWL WHUOHELK GDKXOX PHQHWDSNDQ
��

3HQJDUXK %UDQG +HULWDJH«� .HQ]D 7DQLND� 8QLYHUVLWDV 0XOWLPHGLD 1XVDQWDUD



XNXUDQ VDPSHO \DQJ GLEXWXKNDQ GDQ PHPDVWLNDQ SURVHV

SHPLOLKDQ GLODNXNDQ VHFDUD DFDN GDQ REMHNWLI� 3UREDELOLW\

VDPSOLQJ GLEDJL PHQMDGL HPSDW MHQLV� \DLWX VHEDJDL EHULNXW�

D� 6LPSOH 5DQGRP 6DPSOLQJ

'DODP VLPSOH UDQGRP VDPSOLQJ� VHWLDS HOHPHQ GDODP

SRSXODVL PHPLOLNL SHOXDQJ \DQJ VDPD GDQ DGLO XQWXN

WHUSLOLK VHEDJDL VDPSHO� 3HPLOLKDQ GLODNXNDQ VHFDUD DFDN�

WDQSD PHPDQGDQJ XUXWDQ DWDX NDWHJRUL WHUWHQWX�

E� 6\VWHPDWLF 6DPSOLQJ

3DGD V\VWHPDWLF VDPSOLQJ� HOHPHQ SRSXODVL GLSLOLK GHQJDQ

XUXWDQ DWDX LQWHUYDO WHUWHQWX� 0LVDOQ\D� SHQHOLWL GDSDW

PHPLOLK VHWLDS HOHPHQ NH�� DWDX NH��� GDUL GDIWDU

SRSXODVL�

F� 6WUDWLILHG 6DPSOLQJ

7HUGDSDW GXD ODQJNDK GDODP VWUDWLILHG VDPSOLQJ� /DQJNDK

SHUWDPD DGDODK PHPEDJL SRSXODVL NH GDODP NHORPSRN

DWDX VWUDWD EHUGDVDUNDQ NDUDNWHULVWLN WHUWHQWX �PLVDOQ\D

XVLD� MHQLV NHODPLQ� DWDX ORNDVL�� 6HWHODK LWX� SHQHOLWL

PHODNXNDQ UDQGRP VDPSOLQJ GDODP VHWLDS NHORPSRN

XQWXN PHPDVWLNDQ VHWLDS NHORPSRN WHUZDNLOL VHFDUD

SURSRUVLRQDO GDODP VDPSHO�

G� &OXVWHU 6DPSOLQJ

7HNQLN FOXVWHU VDPSOLQJ GLODNXNDQ GHQJDQ PHPEDJL

SRSXODVL WDUJHW PHQMDGL EHEHUDSD NHORPSRN WHUSLVDK DWDX

GLVHEXW FOXVWHU� NHPXGLDQ SHQHOLWL KDQ\D PHQJDPELO

EHEHUDSD FOXVWHU VHEDJDL VDPSHO� 6HOXUXK DQJJRWD GDUL

NODVWHU \DQJ WHUSLOLK DNDQ GLMDGLNDQ VDPSHO�

��
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,,� 1RQSUREDELOLW\ 6DPSOLQJ

0HWRGH QRQSUREDELOLW\ VDPSOLQJ PHQJDQGDONDQ NHSXWXVDQ

VXEMHNWLI SHQHOLWL DWDX IDNWRU NHQ\DPDQDQ GDODP SHPLOLKDQ

HOHPHQ VDPSHO� 'DODP QRQSUREDELOLW\ VDPSOLQJ� WLGDN VHPXD

DQJJRWD SRSXODVL PHPLOLNL SHOXDQJ \DQJ VDPD XQWXN WHUSLOLK�

'HQJDQ PHWRGH VDPSOLQJ LQL� SHQHOLWL GDSDW VHFDUD VHQJDMD

PHPLOLK HOHPHQ VDPSHO EHUGDVDUNDQ NHPXGDKDQ DNVHV DWDX

SHQJHWDKXDQ WHUWHQWX WHQWDQJ REMHN SHQHOLWLDQ� 0HQXUXW

0DOKRWUD ������� 1RQSUREDELOLW\ 6DPSOLQJ WHUGLUL GDUL

EHEHUDSD MHQLV EHULNXW�

D� &RQYHQLHQFH 6DPSOLQJ

7HNQLN FRQYHQLHQFH VDPSOLQJ DGDODK WHNQLN SHQJDPELODQ

VDPSHO QRQSUREDELOLWDV \DQJ EHUIRNXV SDGD SHPLOLKDQ

VDPSHO GDUL HOHPHQ�HOHPHQ \DQJ PXGDK GLDNVHV ROHK

SHQHOLWL� 'HQJDQ PHWRGH LQL� VDPSHO GLSHUROHK GDUL

NHORPSRN LQGLYLGX \DQJ WHUVHGLD GL ZDNWX GDQ WHPSDW

WHUWHQWX� VHKLQJJD GDSDW GLNXPSXONDQ GHQJDQ PXGDK GDQ

HILVLHQ�

E� -XGJHPHQWDO 6DPSOLQJ

'DODP WHNQLN MXGJHPHQWDO VDPSOLQJ� HOHPHQ SRSXODVL

GLSLOLK EHUGDVDUNDQ SHQLODLDQ \DQJ GLWHQWXNDQ ROHK

SHQHOLWL� 3HQHOLWL PHODNXNDQ VHOHNVL DZDO WHUKDGDS VDPSHO

EHUGDVDUNDQ NULWHULD WHUWHQWX \DQJ GLDQJJDS VHVXDL GHQJDQ

WXMXDQ SHQHOLWLDQ�

F� 4XRWD 6DPSOLQJ

7HUGDSDW GXD WDKDS VHOHNVL GDODP PHODNXNDQ TXRWD

VDPSOLQJ� WDKDS SHUWDPD DGDODK PHQHWDSNDQ NDWHJRUL

��
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NHQGDOL DWDX NXRWD XQWXN HOHPHQ SRSXODVL� VHGDQJNDQ

WDKDS NHGXD PHOLEDWNDQ SHPLOLKDQ HOHPHQ VDPSHO

EHUGDVDUNDQ NHQ\DPDQDQ DWDX SHQLODLDQ \DQJ VHVXDL

GHQJDQ NDWHJRUL \DQJ WHODK GLWHQWXNDQ�

G� 6QRZEDOO 6DPSOLQJ

6QRZEDOO VDPSOLQJ DGDODK WHNQLN SHQJDPELODQ VDPSHO

QRQSUREDELOLWDV GL PDQD SURVHVQ\D GLPXODL GHQJDQ

PHPLOLK VHNHORPSRN UHVSRQGHQ DZDO VHFDUD DFDN�

5HVSRQGHQ DZDO LQL NHPXGLDQ GLPLQWD PHPEHULNDQ

UHIHUHQVL DWDX PHUHNRPHQGDVLNDQ LQGLYLGX ODLQ \DQJ

UHOHYDQ XQWXN WXUXW PHQMDGL EDJLDQ GDUL VDPSHO SHQHOLWLDQ�

'HQJDQ FDUD LQL� SURVHV SHPLOLKDQ UHVSRQGHQ GLODNXNDQ

VHFDUD EHUWDKDS DWDX EHUWLQJNDW� GLPDQD VHWLDS NHORPSRN

UHVSRQGHQ \DQJ GLUHNUXW PHPEHULNDQ UHNRPHQGDVL XQWXN

UHVSRQGHQ EHULNXWQ\D�

'DODP SHQHOLWLDQ LQL� SHQHOLWL PHQJJXQDNDQ WHNQLN QRQSUREDELOLW\

VDPSOLQJ GHQJDQ MHQLV MXGJHPHQWDO VDPSOLQJ GL PDQD HOHPHQ

SRSXODVL GLSLOLK VHVXDL GHQJDQ NULWHULD \DQJ GLWHWDSNDQ ROHK SHQHOLWL

GDQ GLKDUDSNDQ PDPSX PHQMDGL UHSUHVHQWDWLI GDUL SRSXODVL� 6DPSHO

\DQJ GLSHUOXNDQ GDODP SHQHOLWLDQ LQL \DLWX UHVSRQGHQ GHQJDQ XVLD

PLQLPDO �� WDKXQ \DQJ VXGDK SHUQDK PHODNXNDQ SHPEHOLDQ GL

0DWDKDUL 'HSDUWPHQW 6WRUH�

�� 6DPSOH 6L]H

'DODP SHQHOLWLDQ LQL� MXPODK VDPSHO GLKLWXQJ EHUGDVDUNDQ KDVLO

SHUNDOLDQ MXPODK LQGLNDWRU VHMXPODK � KLQJJD ��� 8NXUDQ VDPSHO

PLQLPXP \DQJ PHPDGDL DGDODK ��� DWDX OHELK� GHQJDQ WLQJNDW

VLJQLILNDQVL $OSKD VHEHVDU ���� GDQ ���� VHVXDL SDQGXDQ GDUL +DLU

HW DO� ������� %HUGDVDUNDQ WHRUL WHUVHEXW� PDND MXPODK VDPSHO \DQJ

GLJXQDNDQ GDODP SHQHOLWLDQ LQL DGDODK VHEDJDL EHULNXW�

��
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7RWDO VDPSHO  -XPODK LQGLNDWRU [ �

 �� [ �

 ��� UHVSRQGHQ

'HQJDQ GHPLNLDQ� GDSDW GLVLPSXONDQ EDKZD SHQHOLWL PHPHUOXNDQ

MXPODK PLQLPDO ��� UHVSRQGHQ XQWXN PHQMDGL VDPSHO SDGD

SHQHOLWLDQ LQL�

��� 7HNQLN 3HQJXPSXODQ 'DWD

0HQXUXW 0DOKRWUD ������� WHUGDSDW GXD MHQLV GDWD \DQJ ELVD GLJXQDNDQ

GDODP SHQJXPSXODQ GDWD SHQHOLWLDQ� \DLWX SULPDU\ GDWD GDQ VHFRQGDU\ GDWD�

������ 3ULPDU\ 'DWD

3ULPDU\ GDWD DWDX GDWD SULPHU DGDODK GDWD \DQJ GLNXPSXONDQ

ODQJVXQJ ROHK SHQHOLWL XQWXN PHQMDZDE SHUWDQ\DDQ SHQHOLWLDQ VSHVLILN�

'DWD LQL SHUOX GLNXPSXONDQ VHWHODK DQDOLVLV WHUKDGDS GDWD VHNXQGHU

GLODNXNDQ VHFDUD PHQ\HOXUXK XQWXN PHPEHULNDQ GDVDU \DQJ OHELK NXDW

SDGD SHQHOLWLDQ�

������ 6HFRQGDU\ 'DWD

6HFRQGDU\ GDWD DWDX GDWD VHNXQGHU PHUXSDNDQ GDWD \DQJ DZDOQ\D

GLNXPSXONDQ XQWXN NHSHUOXDQ ODLQ GL OXDU PDVDODK SHQHOLWLDQ VDDW LQL�

6HEHOXP GLJXQDNDQ� GDWD LQL SHUOX GLDQDOLVLV WHUOHELK GDKXOX XQWXN

PHPEDQWX PHQGHILQLVLNDQ PDVDODK SHQHOLWLDQ GHQJDQ OHELK EDLN GDQ

GDSDW EHUIXQJVL VHEDJDL VXPEHU LQIRUPDVL WDPEDKDQ GDODP

PHUXPXVNDQ ODWDU EHODNDQJ SHQHOLWLDQ�

'DODP SHQHOLWLDQ LQL� SHQHOLWL PHPDQIDDWNDQ GDWD SULPHU PDXSXQ GDWD

VHNXQGHU VHEDJDL GDWD SHQGXNXQJ GDODP PHUXPXVNDQ ODWDU EHODNDQJ� SUH�WHVW�

KLQJJD PDLQ WHVW� 3HQJXPSXODQ GDWD SULPHU GLODNXNDQ GHQJDQ SHQ\HEDUDQ

NXHVLRQHU PHODOXL SODWIRUP *RRJOH )RUP XQWXN PHPSHUROHK UHVSRQV ODQJVXQJ
��
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GDUL UHVSRQGHQ� .HPXGLDQ SHQHOLWL MXJD PHQJJXQDNDQ GDWD VHNXQGHU \DQJ

GLSHUROHK GDUL EHUEDJDL UHIHUHQVL� WHUPDVXN EXNX� MXUQDO� DUWLNHO� KLQJJD

VWDWLVWLN \DQJ WHUVHGLD VHFDUD RQOLQH \DQJ EHUIXQJVL VHEDJDL VXPEHU SHQGXNXQJ

WDPEDKDQ GDODP SHQHOLWLDQ LQL�

��� 2SHUDVLRQDOLVDVL 9DULDEHO

������ 9DULDEHO (NVRJHQ

*DPEDU ��� 9DULDEHO (NVRJHQ

6XPEHU� 0DOKRWUD ������

0HQXUXW 0DOKRWUD ������� YDULDEHO HNVRJHQ DGDODK NXPSXODQ LWHP

\DQJ PHQJJDPEDUNDQ YDULDEHO LQGHSHQGHQ GDODP DQDOLVLV VWDWLVWLN�

9DULDEHO LQL GLSHQJDUXKL ROHK IDNWRU�IDNWRU HNVWHUQDO GL OXDU PRGHO GDQ

WLGDN GDSDW GLMHODVNDQ ROHK YDULDEHO ODLQ GDODP PRGHO \DQJ VDPD�

'DODP SHQHOLWLDQ LQL� YDULDEHO HNVRJHQ WHUGLUL GDUL EUDQG KHULWDJH GDQ

FRQVXPHU QRVWDOJLD�

������ 9DULDEHO (QGRJHQ

*DPEDU ��� 9DULDEHO (QGRJHQ

6XPEHU� 0DOKRWUD ������

��
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0DOKRWUD ������ PHQMHODVNDQ EDKZD YDULDEHO HQGRJHQ PHUXSDNDQ

JDEXQJDQ LWHP \DQJ PHZDNLOL YDULDEHO GHSHQGHQ GDODP DQDOLVLV

VWDWLVWLN� 9DULDEHO LQL GLSHQJDUXKL ROHK YDULDEHO ODLQ GDODP PRGHO \DQJ

VDPD GDQ EHUJDQWXQJ SDGD YDULDEHO WHUVHEXW� 'DODP SHQHOLWLDQ LQL�

YDULDEHO HQGRJHQ WHUGLUL GDUL EUDQG DWWDFKPHQW GDQ FRQVXPHU

UHSXUFKDVH LQWHQWLRQ�

7DEHO ��� 7DEHO 2SHUDVLRQDO 9DULDEHO

1R 9DULDEHO 'HILQLVL

2SHUDVLRQDO

,QGLNDWRU (QJOLVK �

2ULJLQDO

6XPEHU

0HDVXUHPHQW

6NDOD

� %UDQG

+HULWDJH

%UDQG KHULWDJH

DGDODK NRQVHS

SHPDVDUDQ

\DQJ

PHQ\DWDNDQ

EDKZD GD\D

WDULN

NRQVXPHQ

WHUKDGDS

SURGXN GDQ

OD\DQDQ GDUL

SHUXVDKDDQ

ODPD GDSDW

PHQLQJNDW

NDUHQD DGDQ\D

NDUDNWHU

KLVWRULV GDODP

PHUHN WHUVHEXW

�+XGVRQ�

������

�� 0DWDKDUL

'HSDUWPHQW 6WRUH

DGDODK EUDQG \DQJ

VWDELO�

6WDEOH %UDQG +DGGDG HW DO�

������

6NDOD

/LNHUW

�����

�� 0DWDKDUL

'HSDUWPHQW 6WRUH

PHUXSDNDQ EUDQG

\DQJ GLKDUJDL ROHK

PDV\DUDNDW

,QGRQHVLD�

5HVSHFWHG

%UDQG

�� 0DWDKDUL

'HSDUWPHQW 6WRUH

PHPLOLNL UHSXWDVL

EDLN�

5HSXWDEOH

%UDQG

�� 0DWDKDUL

'HSDUWPHQW 6WRUH

DGDODK VDODK VDWX

PHUHN \DQJ NXDW GL

6ROLG %UDQG

��
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ELVQLV ULWHO�

�� 0DWDKDUL

'HSDUWPHQW 6WRUH

GDSDW GLDQGDONDQ

XQWXN PHPHQXKL

NHEXWXKDQ EHODQMD

VHVXDL KDUDSDQ

NRQVXPHQ�

'HSHQGDEOH

%UDQG

�� 0DWDKDUL

'HSDUWPHQW 6WRUH

PHPLOLNL VHMDUDK

\DQJ SDQMDQJ GDODP

ELVQLV UHWDLO�

%UDQG ZLWK

+HULWDJH

�� 6D\D SHUFD\D

EDKZD 0DWDKDUL

'HSDUWPHQW 6WRUH

VHODOX PHPEHULNDQ

OD\DQDQ WHUEDLN EDJL

SHODQJJDQ�

7UXVWZRUWK\

%UDQG

�� /D\DQDQ GDQ

SURGXN \DQJ VD\D

WHULPD GDUL 0DWDKDUL

'HSDUWPHQW 6WRUH

VHODOX PHPXDVNDQ�

5HOLDEOH

%UDQG

�� 0DWDKDUL

'HSDUWPHQW 6WRUH

NRQVLVWHQ GHQJDQ

$XWKHQWLF

%UDQG

��
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QLODL�QLODL \DQJ

DXWKHQWLF VHEDJDL

EUDQG ULWHO

,QGRQHVLD�

� &RQVXPHU

1RVWDOJLD

0HQXUXW 5DQD

HW DO� �������

FRQVXPHU

QRVWDOJLD

DGDODK

SHUDVDDQ ULQGX

GDUL VHVHRUDQJ

WHUKDGDS

LQGLYLGX�

SHULVWLZD� DWDX

EHQGD�EHQGD

GDUL PDVD ODOX�

�� 0DWDKDUL

'HSDUWPHQW 6WRUH

PHQJLQJDWNDQ VD\D

SDGD

PRPHQ�PRPHQ GL

PDVD ODOX�

, KDYH IRQG

PHPRULHV RI

WKLV EUDQG

IURP P\

FKLOGKRRG�

6KLHOGV ������ 6NDOD

/LNHUW

�����

�� 0DWDKDUL

'HSDUWPHQW 6WRUH

EHUSHUDQ EHVDU

GDODP PDVD ODOX

VD\D GLEDQGLQJNDQ

GHQJDQ EUDQG ULWHO

ODLQQ\D�

7KLV EUDQG

SOD\HG D

ODUJHU UROH LQ

P\ FKLOGKRRG

WKDQ RWKHU

EUDQGV�

�� 0DWDKDUL

'HSDUWPHQW 6WRUH

PHUXSDNDQ VDODK

VDWX EUDQG IDYRULW

VD\D NHWLND PDVLK

NHFLO�

7KLV EUDQG LV

RQH RI P\

IDYRULWH

EUDQGV IURP

P\

FKLOGKRRG�

�� 6D\D PDVLK

PHPLOLNL SHUDVDDQ

SRVLWLI WHUKDGDS

0DWDKDUL

'HSDUWPHQW 6WRUH

, VWLOO IHHO

SRVLWLYH

DERXW WKLV

EUDQG WRGD\

EHFDXVH LW

��
3HQJDUXK %UDQG +HULWDJH«� .HQ]D 7DQLND� 8QLYHUVLWDV 0XOWLPHGLD 1XVDQWDUD



NDUHQD

PHQJLQJDWNDQ VD\D

SDGD PDVD ODOX�

UHPLQGV PH

RI P\

FKLOGKRRG�

�� 6D\D PHUDVD

VHQDQJ NHWLND

PHQJHQDQJ

SHQJDODPDQ

EHUEHODQMD GL

0DWDKDUL

'HSDUWPHQW 6WRUH

SDGD PDVD ODOX�

, KDYH

SRVLWLYH

HPRWLRQV

WRZDUGV WKLV

EUDQG

EHFDXVH ,

XVHG LW ZKHQ

, ZDV

\RXQJHU�

�� %DQ\DN

SHQJDODPDQ

PHQ\HQDQJNDQ PDVD

NHFLO VD\D \DQJ

WHUNDLW GHQJDQ

0DWDKDUL

'HSDUWPHQW 6WRUH�

7KLV EUDQG

IHDWXUHV LQ

KDSS\

PHPRULHV RI

ZKHQ , ZDV

\RXQJHU�

�� .HLQJLQDQ XQWXN

WHWDS EHUEHODQMD GL

0DWDKDUL

'HSDUWPHQW 6WRUH

PXQFXO NDUHQD

SHQJDODPDQ VD\D GL

PDVD ODOX�

$V D FKLOG� ,

DOZD\V

ZDQWHG WKLV

EUDQG� DQG

VRPH SDUW RI

PH VWLOO GRHV�

� %UDQG

$WWDFKPHQW

%UDQG

DWWDFKPHQW

�� 0DWDKDUL

'HSDUWPHQW 6WRUH

7KLV EUDQG

JLYHV PH MR\

6KLPXO ������ 6NDOD

/LNHUW

��
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DGDODK VXDWX

LNDWDQ \DQJ

WHUEHQWXN

NHWLND

NRQVXPHQ

PHUDVD

WHUKXEXQJ DWDX

WHUNRQHNVL

GHQJDQ PHUHN

VHFDUD SHUVRQDO

�0DGDGL HW DO��

������

PHPEHULNDQ

SHQJDODPDQ EHODQMD

\DQJ

PHQ\HQDQJNDQ�

DQG SOHDVXUH� �����

�� 6D\D PHUDVD

Q\DPDQ GDQ SXDV

VDDW PHPEHOL

SURGXN GDUL

0DWDKDUL

'HSDUWPHQW 6WRUH�

, ILQG FHUWDLQ

FRPIRUW RQ

EX\LQJ RU

SRVVHVVLQJ

WKLV EUDQG�

�� 6D\D PHUDVD

WHULNDW VHFDUD

HPRVLRQDO GHQJDQ

EUDQG0DWDKDUL

'HSDUWPHQW 6WRUH�

, DP YHU\

DWWDFKHG WR

WKH EUDQG�

�� 6D\D PHUDVD

WHUWDULN GHQJDQ

EUDQG0DWDKDUL

'HSDUWPHQW 6WRUH�

, DP YHU\

DWWUDFWHG WR

WKLV EUDQG�

�� 6D\D PHUDVD

EDKZD VD\D DNDQ

WHWDS PHQMDGL

SHODQJJDQ 0DWDKDUL

'HSDUWPHQW 6WRUH GL

PDVD PHQGDWDQJ�

, DP YHU\

OR\DO WRZDUGV

WKLV EUDQG�

� &RQVXPHU

5HSXUFKDVH

0HQXUXW -RKDQ

HW DO� �������

�� 6D\D EHUQLDW

XQWXN EHUEHODQMD

, LQWHQG WR

VKRS DW WKLV

&KDW]RJORX HW

DO� ������

6NDOD

/LNHUW

��
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,QWHQWLRQ FRQVXPHU

UHSXUFKDVH

LQWHQWLRQ

DGDODK

NHPXQJNLQDQ

VHVHRUDQJ DNDQ

WHUXV PHPEHOL

SURGXN GDUL

SHQMXDO DWDX

WRNR \DQJ

VDPD GL PDVD

GHSDQ�

ODJL GL 0DWDKDUL

'HSDUWPHQW 6WRUH GL

PDVD PHQGDWDQJ�

VWRUH DJDLQ

LQ WKH IXWXUH�

�����

�� .HPXQJNLQDQ

EHVDU VD\D DNDQ

PHQJXQMXQJL

0DWDKDUL

'HSDUWPHQW 6WRUH

ODJL GL PDVD GHSDQ�

, DP OLNHO\ WR

YLVLW WKLV

VWRUH DJDLQ

LQ WKH IXWXUH�

�� 6D\D PXQJNLQ

DNDQ PHQJJXQDNDQ

SURGXN GDQ OD\DQDQ

0DWDKDUL

'HSDUWPHQW 6WRUH GL

PDVD PHQGDWDQJ�

, ZLOO

SUREDEO\ XVH

WKH SURGXFWV

�DQG

DVVRFLDWHG

VHUYLFHV� RI

WKLV VWRUH LQ

WKH IXWXUH�

�� 6D\D EHUHQFDQD

XQWXN EHUEHODQMD

OHELK VHULQJ GL

0DWDKDUL

'HSDUWPHQW 6WRUH GL

PDVD PHQGDWDQJ�

, ZLOO VKRS

PRUH DW WKLV

VWRUH LQ WKH

IXWXUH�

6XPEHU� 'DWD 3HQHOLWL ������

��
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��� 7HNQLN $QDOLVLV 'DWD

����� $QDOLVLV 'DWD 3UHWHVW

0HQXUXW 0DOKRWUD ������� SUH�WHVWLQJ DGDODK ODQJNDK SHQWLQJ \DQJ

SHUOX GLODNXNDQ VDDW PHODNXNDQ VXUYHL PHQGDODP� 'DODP SHQHOLWLDQ LQL�

SHQHOLWL PHPDQIDDWNDQ SHUDQJNDW OXQDN ,%0 6366 6WDWLVWLFV YHUVL ��

XQWXN PHQJRODK GDWD SDGD WDKDS SUH�WHVW� 6HEHOXP PHPDVXNL WDKDS

PDLQ WHVW� SHQHOLWL KDUXV PHODNXNDQ SHQJXMLDQ GDWD JXQD PHQJDQDOLVLV

YDOLGLWDV GDQ UHOLDELOLWDV IDNWRU�IDNWRU \DQJ DGD� 7XMXDQ DQDOLVLV LQL

DGDODK PHPDVWLNDQ EDKZD VHWLDS LQGLNDWRU \DQJ GLJXQDNDQ EHQDU�EHQDU

PHZDNLOL YDULDEHO \DQJ GLXML� -LND GLWHPXNDQ LQGLNDWRU \DQJ WLGDN

UHOHYDQ DWDX WLGDN PHPLOLNL KXEXQJDQ GHQJDQ YDULDEHO� PDND LQGLNDWRU

WHUVHEXW GDSDW GLKLODQJNDQ� 6XUYHL SDGD WDKDS SUH�WHVW LQL GLODNXNDQ

PHODOXL *RRJOH )RUP GHQJDQ MXPODK VDPSHO \DQJ GLJXQDNDQ GDODP

SUH�WHVWLQJ LQL EHUMXPODK �� UHVSRQGHQ�

����� 8ML 9DOLGLWDV GDQ 5HOLDELOLWDV 3UHWHVW

�������� 8ML 9DOLGLWDV 3UHWHVW

8ML YDOLGLWDV DGDODK SURVHV \DQJ EHUWXMXDQ XQWXN PHQLODL VHMDXK

PDQD YDULDVL QLODL SHQJXNXUDQ PHQFHUPLQNDQ SHUEHGDDQ

VHEHQDUQ\D DQWDUD REMHN�REMHN EHUGDVDUNDQ NDUDNWHULVWLN \DQJ

GLXNXU� GLEDQGLQJNDQ GHQJDQ NHVDODKDQ DFDN DWDX VLVWHPDWLV�

9DOLGLWDV RSWLPDO PHQXQMXNNDQ EDKZD SURVHV SHQJXNXUDQ

EHEDV GDUL NHVDODKDQ� 0DOKRWUD ������ PHQJNODVLILNDVLNDQ XML

YDOLGLWDV PHQMDGL WLJD MHQLV VHEDJDL EHULNXW�

���������� &RQWHQW 9DOLGLW\

9DOLGLWDV LQL GLGDVDUNDQ SDGD SHQLODLDQ \DQJ EHUVLIDW

VXEMHNWLI WHWDSL VLVWHPDWLV� VHULQJNDOL GLQLODL ROHK DKOL

GDODP ELGDQJ WHUNDLW \DQJ PHQLODL DSDNDK LQVWUXPHQ

��
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SHQJXNXUDQ PHQFDNXS VHPXD DVSHN SHQWLQJ GDUL

YDULDEHO \DQJ GLXNXU�

���������� &ULWHULRQ 9DOLGLW\

3DGD FULWHULRQ YDOLGLW\� LQVWUXPHQ SHQHOLWLDQ

GLEDQGLQJNDQ GHQJDQ LQVWUXPHQ ODLQ \DQJ VXGDK

GLDQJJDS YDOLG EHUGDVDUNDQ NULWHULD WHUWHQWX�

7XMXDQQ\D DGDODK XQWXN PHPDVWLNDQ EDKZD KDVLO

\DQJ GLSHUROHK NRQVLVWHQ GHQJDQ KDVLO GDUL

LQVWUXPHQ \DQJ VXGDK WHUXML YDOLGLWDVQ\D�

���������� &RQVWUXFW 9DOLGLW\

-HQLV YDOLGLWDV LQL PHQLODL DSDNDK LQVWUXPHQ WHUVHEXW

EHQDU�EHQDU PHQJXNXU NDUDNWHULVWLN \DQJ GLPDNVXG

VHVXDL GHQJDQ WHRUL \DQJ PHQGDVDULQ\D� 0HWRGH

\DQJ ELDVD GLJXQDNDQ DGDODK GHQJDQ DQDOLVLV IDNWRU

DWDX PHWRGH VWDWLVWLN ODLQQ\D \DQJ GDSDW

PHQJLGHQWLILNDVL VHEHUDSD EDLN LQGLNDWRU�LQGLNDWRU

LQVWUXPHQ WHUVHEXW PHQFHUPLQNDQ YDULDEHO \DQJ

GLXNXU�

7DEHO ��� 6\DUDW 8ML 9DOLGLWDV 3UHWHVW

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

� .DLVHU 0H\HU�2ONLQ

�.02� 0HDVXUH RI

6DPSOLQJ $GHTXDF\

,QGHNV \DQJ GLJXQDNDQ XQWXN

PHQLODL NHOD\DNDQ GDWD

GDODP DQDOLVLV IDNWRU�

.02 � ���

� %DUOHWW¶V 7HVW RI

6SKHULFLW\

8ML VWDWLVWLN \DQJ GLWHUDSNDQ

XQWXN PHQJXML KLSRWHVLV

EDKZD YDULDEHO�YDULDEHO

GDODP SRSXODVL WLGDN

6LJ� � ����

��
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EHUNRUHODVL� PHPDVWLNDQ

EDKZD DQDOLVLV IDNWRU ELVD

GLODNXNDQ GHQJDQ GDWD

WHUVHEXW�

� $QWL�LPDJH

&RUUHODWLRQ 0DWUL[

0DWULNV VHJLWLJD EDZDK \DQJ

PHQXQMXNNDQ KXEXQJDQ

NRUHODVL VHGHUKDQD DQWDUD

VHWLDS SDVDQJDQ YDULDEHO

\DQJ GLDQDOLVLV

06$ � ���

� )DFWRU /RDGLQJ RI

&RPSRQHQW 0DWUL[

0HQJJDPEDUNDQ NRUHODVL

ODQJVXQJ DQWDUD YDULDEHO

WHUWHQWX GHQJDQ IDNWRU \DQJ

PXQFXO� PHQXQMXNNDQ

VHEHUDSD EDLN YDULDEHO

WHUVHEXW PHUHSUHVHQWDVLNDQ

IDNWRU GDODP DQDOLVLV�

)DFWRU /RDGLQJ

� ���

6XPEHU� 0DOKRWUD ������

�������� 8ML 5HOLDELOLWDV 3UHWHVW

8ML UHOLDELOLWDV PHUXSDNDQ PHWRGH XQWXN PHQJXNXU VHMDXK

PDQD VHEXDK VNDOD PHPEHULNDQ KDVLO \DQJ NRQVLVWHQ VDDW

SHQJXNXUDQ GLODNXNDQ EHUXODQJ NDOL� 5HOLDELOLWDV GLHYDOXDVL

GHQJDQ PHOLKDW VHMDXK PDQD YDULDVL GDODP VNDOD WHUNDLW GHQJDQ

VLVWHP SHQJXNXUDQQ\D� 3HQJXMLDQ GLODNXNDQ GHQJDQ

PHPEDQGLQJNDQ VNRU GDUL EHUEDJDL VNDOD� -LND NRUHODVLQ\D

WLQJJL� PDND VNDOD WHUVHEXW GLDQJJDS NRQVLVWHQ GDQ GDSDW

GLSHUFD\D �0DOKRWUD� ������ $JDU VXDWX SHQJXNXUDQ

GLQ\DWDNDQ UHOLDEHO� WHUGDSDW NULWHULD \DQJ GLWHWDSNDQ ROHK +DLU

HW DO� ������� \DLWX�

��
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7DEHO ��� 6\DUDW 5HOLDELOLWDV 3UHWHVW

.DWHJRUL ,QGHNV 6\DUDW

5HOLDELOLWDV

&URQEDFK¶V $OSKD &URQEDFK¶V $OSKD &URQEDFK¶V $OSKD

! ���

6XPEHU� +DLU HW DO�� ����

����� $QDOLVLV 'DWD 3HQHOLWLDQ

6WUXFWXUDO (TXDWLRQ 0RGHO �6(0� PHUXSDNDQ WHNQLN DQDOLVLV GDWD

PHQJDQDOLVLV KXEXQJDQ DQWDUD EHEHUDSD YDULDEHO LQGHSHQGHQ GDQ

GHSHQGHQ �+DLU HW DO�� ������ 6(0 PHUXSDNDQ WHNQLN \DQJ GLSLOLK

GDODP SHQHOLWLDQ \DQJ PHPLOLNL GXD DWDX OHELK YDULDEHO HQGRJHQ� 'DODP

SHQHOLWLDQ LQL� NDUHQD WHUGDSDW GXD YDULDEHO HQGRJHQ� SHQXOLV

PHPXWXVNDQ XQWXN PHQJJXQDNDQ PHWRGH 6(0� 0HQXUXW +DLU HW DO�

������� WHUGDSDW GXD PHWRGH 6(0 \DQJ XPXP GLJXQDNDQ� \DLWX

FRYDULDQFH�EDVHG 6(0 �&%�6(0� GDQ SDUWLDO OHDVW VTXDUHV 6(0

�3/6�6(0��

�� &RYDULDQFH %DVHG 6(0

&RYDULDQFH�EDVHG 6(0 �&%�6(0� GLJXQDNDQ XQWXN

PHQJNRQILUPDVL DWDX PHQRODN VHEXDK WHRUL �+DLU HW DO�� ������

�� 3DUWLDO /HDVW 6TXDUHV 6(0

3HQGHNDWDQ 3/6�6(0 DGDODK PHWRGH DQDOLVLV GDWD \DQJ

PHPSHUWLPEDQJNDQ KXEXQJDQ DQWDUD YDULDEHO GDQ

LQGLNDWRU�LQGLNDWRUQ\D VHUWD KXEXQJDQ DQWDU YDULDEHO LWX VHQGLUL

�+DLU HW DO�� ������ 0HWRGH LQL PHQHNDQNDQ SDGD SUHGLNVL GDQ

SHQMHODVDQ YDULDQV GDUL YDULDEHO GHSHQGHQ�

3HQHOLWLDQ LQL EHUWXMXDQ XQWXN PHQLODL KLSRWHVLV \DQJ WHODK GLWHQWXNDQ

VHEHOXPQ\D GDQ GLGDVDUNDQ SDGD SHQHOLWLDQ WHUGDKXOX VHKLQJJD

��
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3/6�6(0 PHQMDGL PHWRGH DQDOLVLV GDWD \DQJ WHSDW XQWXN GLJXQDNDQ�

$QDOLVLV GDWD DNDQ WHUGLUL GDUL WLJD HYDOXDVL XWDPD� HYDOXDVL

PHDVXUHPHQW �RXWHU� PRGHO� HYDOXDVL VWUXFWXUDO �LQQHU� PRGHO� GDQ

HYDOXDVL JRRGQHVV RI ILW PRGHO� 3HQMHODVDQ VHWLDS HYDOXDVL EHVHUWD

XNXUDQQ\D DGDODK VHEDJDL EHULNXW�

�������� 0HDVXUHPHQW �2XWHU�0RGHO

(YDOXDVL PHDVXUHPHQW PRGHO GLDQJJDS VHEDJDL HYDOXDVL RXWHU

PRGHO� \DQJ PHQMHODVNDQ KXEXQJDQ DQWDUD YDULDEHO GDQ

LQGLNDWRU�LQGLNDWRU SHQJXNXUDQQ\D �+DLU HW DO�� ������ 7XMXDQ

GDUL HYDOXDVL PHDVXUHPHQW PRGHO DGDODK XQWXN PHPDVWLNDQ

YDOLGLWDV GDQ UHOLDELOLWDV SHQJXNXUDQ \DQJ GLJXQDNDQ DJDU

KDVLO SHQHOLWLDQ VHFDUD NHVHOXUXKDQ YDOLG GDQ GDSDW

GLDQGDONDQ�

���������� 8ML 9DOLGLWDV

0HQXUXW +DLU HW DO� ������� EHEHUDSD NULWHULD

YDOLGLWDV SHUOX GLQLODL GDQ GLSHQXKL XQWXN

PHPDVWLNDQ YDOLGLWDV PHDVXUHPHQW PRGHO� VHSHUWL

\DQJ GLMHODVNDQ GL EDZDK LQL�

�� &RQYHUJHQW 9DOLGLW\

&RQYHUJHQW YDOLGLW\ PHQJJDPEDUNDQ NRUHODVL

DQWDUD YDULDEHO GDQ SHQJXNXUDQQ\D DWDX

LQGLNDWRU�LQGLNDWRUQ\D� .RUHODVL \DQJ WLQJJL

PHQXQMXNNDQ EDKZD SHQJXNXUDQ VXDWX

YDULDEHO GDSDW PHQJXNXU YDULDEHO WHUVHEXW

GHQJDQ DNXUDW� &RQYHUJHQW YDOLGLW\ GDSDW

GLQLODL PHODOXL GXD NULWHULD� RXWHU ORDGLQJV GDQ

DYHUDJH YDULDQFH H[WUDFWHG �$9(�� 2XWHU

ORDGLQJV� \DQJ MXJD GLVHEXW VHEDJDL IDFWRU

ORDGLQJ� PHQXQMXNNDQ NRUHODVL DQWDUD
��
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LQGLNDWRU GDQ YDULDEHOQ\D� GHQJDQ QLODL OHELK

GDUL ��� GLDQJJDS YDOLG� 6HPHQWDUD LWX�

DYHUDJH YDULDQFH H[WUDFWHG �$9(�

PHQXQMXNNDQ VHMDXK PDQD FRQVWUXFW �YDULDEHO�

PHQMHODVNDQ YDULDQV LQGLNDWRU� 1LODL $9( \DQJ

GDSDW GLWHULPD DGDODK ���� DWDX OHELK�

�� 'LVFULPLQDQW 9DOLGLW\

'LVFULPLQDQW YDOLGLW\ PHQJJDPEDUNDQ VHMDXK

PDQD SHQJXNXUDQ VXDWX YDULDEHO WHUWHQWX WLGDN

EHUNRUHODVL GHQJDQ SHQJXNXUDQ YDULDEHO ODLQ�

'HQJDQ NDWD ODLQ� GLVFULPLQDQW YDOLGLW\

PHPDVWLNDQ EDKZD SHQJXNXUDQ VXDWX NRQVWUXN

KDQ\D PHQJXNXU NRQVWUXN WHUVHEXW VHFDUD WHSDW

GDQ EXNDQ NRQVWUXN ODLQQ\D� 'LVFULPLQDQW

YDOLGLW\ GDSDW GLHYDOXDVL GHQJDQ EHEHUDSD

XNXUDQ� VHSHUWL FURVV ORDGLQJV� NULWHULD

)RUQHOO�/DUFNHU� GDQ UDVLR NRUHODVL

KHWHURWUDLW�PRQRWUDLW �+707� �+DLU HW DO��

������ &URVV ORDGLQJV PHQJXNXU GLVFULPLQDQW

YDOLGLW\ GHQJDQ PHPEDQGLQJNDQ RXWHU

ORDGLQJV VHWLDS LQGLNDWRU YDULDEHO XQWXN

PHPDVWLNDQ NRUHODVL WLQJJL DQWDUD LQGLNDWRU

GDUL YDULDEHO \DQJ VDPD GDQ NRUHODVL UHQGDK

GHQJDQ YDULDEHO ODLQ �+DLU HW DO�� ������ 'DODP

NDWD ODLQ� SHQJXNXUDQ VXDWX YDULDEHO KDUXV

OHELK WLQJJL SDGD YDULDEHO WHUVHEXW GDQ WLGDN

SDGD YDULDEHO ODLQ� 0HQXUXW +DLU HW DO� �������

NULWHULD )RUQHOO�/DUFNHU PHQLODL GLVFULPLQDQW

YDOLGLW\ GHQJDQ PHPDVWLNDQ EDKZD YDULDQV

EHUVDPD DQWDUD YDULDEHO�YDULDEHO GDODP PRGHO

��
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WLGDN OHELK EHVDU GDUL QLODL DNDU NXDGUDW

DYHUDJH YDULDQFH H[WUDFWHG �$9(� GDUL

PDVLQJ�PDVLQJ YDULDEHO� 5DVLR +707 GDUL

NULWHULD NRUHODVL PHQJXNXU NHVDPDDQ DQWDUD

YDULDEHO ODWHQ� 1LODL +707 � ����

PHQXQMXNNDQ EDKZD GLVFULPLQDQW YDOLGLW\

WHODK WHUSHQXKL�

���������� 8ML 5HOLDELOLWDV

0HQXUXW +DLU HW DO� ������� WHUGDSDW GXD NULWHULD

UHOLDELOLWDV \DQJ KDUXV GLSHQXKL XQWXN PHQFDSDL

LQWHUQDO FRQVLVWHQF\ UHOLDELOLW\� \DLWX &URQEDFK¶V

DOSKD �Į� GDQ FRPSRVLWH UHOLDELOLW\ �ȡBD�� 1LODL

&URQEDFK¶V DOSKD �Į� \DQJ OHELK EHVDU GDUL ����

PHQXQMXNNDQ LQWHUQDO FRQVLVWHQF\ UHOLDELOLW\� \DQJ

EHUDUWL LQGLNDWRU�LQGLNDWRU \DQJ PHQJXNXU NRQVWUXN

\DQJ VDPD PHPLOLNL NRUHODVL WLQJJL VDWX VDPD ODLQ�

.ULWHULD UHOLDELOLWDV ODLQQ\D \DQJ SHUOX GLSHQXKL

DGDODK FRPSRVLWH UHOLDELOLW\� GHQJDQ QLODL UKRBD

\DQJ OHELK EHVDU GDUL ����� \DQJ PHQXQMXNNDQ

FRPSRVLWH UHOLDELOLW\�

7DEHO ��� .ULWHULD (YDOXDVL0HDVXUHPHQW

�2XWHU�0RGHO

9DOLGLWDV �

5HOLDELOLWDV

.ULWHULD 1LODL

&RQYHUJHQW

9DOLGLW\

2XWHU /RDGLQJ � ����

$YHUDJH

9DULDQFH

� ����

��
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([WUDFWHG

�$9(�

'LVFULPLQDQW

9DOLGLW\

&URVV /RDGLQJ .RUHODVL

WLQJJL GHQJDQ

YDULDEHOQ\D

VHQGLUL�

NRUHODVL

UHQGDK GHQJDQ

YDULDEHO ODLQ

)RUQHOO�/DUFNHU

&ULWHULRQ

$NDU NXDGUDW

$9( WLDS

YDULDEHO OHELK

EHVDU GDUL

YDULDQV

EHUVDPD DQWDU

YDULDEHO GDODP

PRGHO

+707 � ����

,QWHUQDO

&RQVLVWHQF\

5HOLDELOLW\

&URQEDFK¶V

$OSKD �D�

! ����

&RPSRVLWH

5HOLDELOLW\

UKRBD ! ����

6XPEHU� +DLU HW DO� ������ 	 +DLU HW DO� ������

�������� 6WUXFWXUDO �,QQHU�0RGHO

(YDOXDVL VWUXFWXUDO PRGHO GLDQJJDS VHEDJDL HYDOXDVL LQQHU

PRGHO� \DQJ PHQMHODVNDQ KXEXQJDQ DQWDU YDULDEHO �+DLU HW

��
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DO�� ������ (YDOXDVL VWUXFWXUDO PRGHO PHQFDNXS XML

NROLQHDULWDV VHUWD VLJQLILNDQVL GDQ UHOHYDQVL NRHILVLHQ MDOXU

�SDWK FRHIILFLHQWV�� +DVLO GDUL HYDOXDVL LQL PHQMDGL GDVDU

DQDOLVLV SHQHOLWLDQ� WHUPDVXN SHQJXMLDQ KLSRWHVLVQ\D�

���������� &ROOLQHDULW\

&ROOLQHDULW\ DGDODK NRQGLVL GL PDQD WHUGDSDW

NRUHODVL WLQJJL DQWDUD YDULDEHO LQGHSHQGHQ \DQJ

PHPHQJDUXKL YDULDEHO GHSHQGHQ �+DLU HW DO�� ������

8QWXN PHPDVWLNDQ NRHILVLHQ MDOXU \DQJ DNXUDW GDQ

WLGDN ELDV� GLSHUOXNDQ NROLQHDULWDV DWDX

PXOWLNROLQHDULWDV \DQJ UHQGDK SDGD YDULDEHO

LQGHSHQGHQ� \DQJ DNDQ EHUGDPSDN SDGD SHQJXMLDQ

KLSRWHVLV GDQ LQWHUSUHWDVL KDVLO SHQHOLWLDQ�

.ROLQHDULWDV GDODP VWUXFWXUDO PRGHO GDSDW GLXNXU

PHQJJXQDNDQ LQQHU YDULDQFH LQIODWLRQ IDFWRU

�9,)�� 1LODL 9,) GL EDZDK � PHQXQMXNNDQ EDKZD

PRGHO VWUXNWXUDO PHPLOLNL NROLQHDULWDV \DQJ

UHQGDK�

���������� 3DWK &RHIILFLHQW

3DWK FRHIILFLHQW PHZDNLOL NRHILVLHQ UHJUHVL VWDQGDU

\DQJ PHQMHODVNDQ SHQJDUXK YDULDEHO LQGHSHQGHQ

WHUKDGDS YDULDEHO GHSHQGHQ �+DLU HW DO�� ������

0HQXUXW +DLU HW DO� ������� SDWK FRHIILFLHQW

PHQXQMXNNDQ SHUXEDKDQ SDGD YDULDEHO GHSHQGHQ

\DQJ GLVHEDENDQ ROHK YDULDEHO LQGHSHQGHQ WHUWHQWX�

GHQJDQ PHQJHVDPSLQJNDQ SHQJDUXK YDULDEHO

LQGHSHQGHQ ODLQQ\D� 6LJQLILNDQVL GDQ UHOHYDQVL

SDWK FRHIILFLHQW GDODP PRGHO KDUXV WHUSHQXKL XQWXN

PHPDVWLNDQ SHQJXMLDQ KLSRWHVLV GDQ KDVLO

��
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SHQHOLWLDQ \DQJ DNXUDW� 6LJQLILNDQVL SDWK FRHIILFLHQW

GDSDW GLQLODL PHQJJXQDNDQ W�YDOXH GDQ S�YDOXH�

7�YDOXH OHELK GDUL ����� �SDGD XML RQH WDLOHG�

GHQJDQ WLQJNDW VLJQLILNDQ VHEHVDU �� VHUWD S�YDOXH

����� PHQXQMXNNDQ SDWK FRHIILFLHQW \DQJ

VLJQLILNDQ� 5HOHYDQVL SDWK FRHIILFLHQW GDSDW GLQLODL

PHODOXL QLODL SDWK FRHIILFLHQW LWX VHQGLUL� GHQJDQ

QLODL \DQJ GDSDW GLWHULPD EHUNLVDU DQWDUD �� KLQJJD

��� 1LODL QHJDWLI PHQXQMXNNDQ KXEXQJDQ QHJDWLI

DQWDU YDULDEHO� VHGDQJNDQ QLODL SRVLWLI

PHQXQMXNNDQ KXEXQJDQ SRVLWLI DQWDU YDULDEHO �+DLU

HW DO�� ������

7DEHO ��� .ULWHULD 6WUXFWXUDO �,QQHU�0RGHO

.ULWHULD 1LODL

&ROOLQHDULW\ 9DULDQFH

,QIODWLRQ

)DFWRU �9,)�

9,) � �

6LJQLILFDQFH

DQG

5HOHYDQFH RI

3DWK

&RHIILFLHQW

W�VWDWLVWLFV W�YDOXH !

�����

S�YDOXH S�YDOXH � ����

3DWK

&RHIILFLHQW

�� � E � ��

6XPEHU� +DLU HW DO� ������

�������� *RRGQHVV RI )LW

*RRGQHVV RI ILW GDODP 3/6�6(0 GDSDW GLDUWLNDQ VHEDJDL

XNXUDQ VHEHUDSD EDLN PRGHO GDODP PHPSUHGLNVL YDULDEHO

GHSHQGHQ \DQJ GLQLODL GDODP PRGHO �+DLU HW DO�� ������ 2OHK
��
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NDUHQD LWX� JRRGQHVV RI ILW \DQJ EDLN GDODP 3/6�6(0

GLWXQMXNNDQ ROHK NHPDPSXDQ SUHGLNWLI PRGHO GHQJDQ PHQLODL

VHEHUDSD EDLN YDULDEHO LQGHSHQGHQ PHPSUHGLNVL YDULDEHO

GHSHQGHQ� 0HQXUXW +DLU HW DO� ������� NHPDPSXDQ SUHGLNWLI

PRGHO GDSDW GLQLODL PHQJJXQDNDQ 5ð� Ið� GDQ 4ð�

���������� ([SODQDWRU\ 3RZHU �5ð�

.RHILVLHQ GHWHUPLQDVL� \DQJ MXJD GLNHQDO VHEDJDL

5�NXDGUDW �5ð� PHQXQMXNNDQ MXPODK WRWDO YDULDQV

SDGD YDULDEHO GHSHQGHQ \DQJ GLMHODVNDQ ROHK

VHPXD YDULDEHO LQGHSHQGHQ VHFDUD NHVHOXUXKDQ� 5ð

PHQJJDPEDUNDQ H[SODQDWRU\ SRZHU GDUL PRGHO

VHFDUD NHVHOXUXKDQ �+DLU HW DO�� ������ ([SODQDWRU\

SRZHU LQL GDSDW GLNODVLILNDVLNDQ PHQMDGL WLJD

WLQJNDW� \DLWX ZHDN� PRGHUDWH� GDQ VXEVWDQWLDO�

1LODL 5ð XQWXN VHWLDS WLQJNDW WHUVHEXW DGDODK �����

����� GDQ ���� VHFDUD EHUWXUXW�WXUXW�

���������� (IIHFW 6L]H �Ið�

8NXUDQ HIHN I�VTXDUH �Ið� PHQJJDPEDUNDQ

SHQJDUXK YDULDEHO LQGHSHQGHQ WHUKDGDS YDULDEHO

GHSHQGHQ SDGD WLQJNDW VWUXNWXUDO �+DLU HW DO��

������ 0HQXUXW +DLU HW DO� ������� WHUGDSDW WLJD

WLQJNDW XNXUDQ HIHN Ið� \DLWX VPDOO ������� PHGLXP

������� GDQ ODUJH ������� 3HQJXNXUDQ Ið LQL KDQ\D

EHUODNX XQWXN PHQJXNXU HIHN VHFDUD ODQJVXQJ

�GLUHFW HIIHFW��

���������� 3UHGLFWLYH 5HOHYDQFH �4ð�

1LODL 4ð PHUXSDNDQ XNXUDQ \DQJ GLNHQDO XQWXN

PHQLODL UHOHYDQVL SUHGLNWLI VXDWX PRGHO� DWDX

GLNHQDO MXJD VHEDJDL SUHGLFWLYH SRZHU� 1LODL 4ð
��

3HQJDUXK %UDQG +HULWDJH«� .HQ]D 7DQLND� 8QLYHUVLWDV 0XOWLPHGLD 1XVDQWDUD



\DQJ OHELK EHVDU GDUL QRO GLDQJJDS VHEDJDL QLODL

\DQJ GDSDW GLWHULPD XQWXN PHQXQMXNNDQ PRGHO¶V

SUHGLFWLYH UHOHYDQFH �+DLU HW DO�� ������ 1LODL 4ð

GLKLWXQJ XQWXN YDULDEHO GHSHQGHQ GDODP PRGHO�

GDQ 4ð ! � XQWXN YDULDEHO GHSHQGHQ WHUWHQWX

PHQXQMXNNDQ EDKZD SDWK PRGHO PHPLOLNL

UHOHYDQVL SUHGLNWLI GDODP PHPSUHGLNVL YDULDEHO

WHUVHEXW�

7DEHO ��� .ULWHULD *RRGQHVV RI )LW

.ULWHULD 1LODL

([SODQDWRU\

3RZHU

5ð ���� :HDN

���� 0RGHUDWH

���� 6XEVWDQWLDO

(IIHFW 6L]H Ið ���� 6PDOO

���� 0HGLXP

���� /DUJH

3UHGLFWLYH

5HOHYDQFH

4ð 4ð ! �

6XPEHU� +DLU HW DO� ������ ����� �����

��� 8ML +LSRWHVLV

8ML KLSRWHVLV PHUXSDNDQ EDJLDQ SHQWLQJ GDUL SURVHV SHQHOLWLDQ� NDUHQD

WHUGDSDW SURVHGXU VLVWHPDWLV XQWXN PHQJDQDOLVLV GDWD SHQHOLWLDQ PHQJJXQDNDQ

WHNQLN VWDWLVWLN JXQD PHQHQWXNDQ DSDNDK KLSRWHVLV \DQJ WHODK GLUXPXVNDQ

GDSDW GLWHULPD DWDX GLWRODN� VHUWD PHQDULN NHVLPSXODQ \DQJ WHSDW �0DOKRWUD�
��
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������ 'DODP SHQHOLWLDQ LQL� \DQJ PHQJJXQDNDQ PHWRGH DQDOLVLV GDWD EHUEDVLV

3/6�6(0� SHQJXMLDQ KLSRWHVLV PHOLEDWNDQ EHEHUDSD SDUDPHWHU \DQJ GLQLODL

GDODP LQQHU PRGHO VHSHUWL \DQJ WHODK GLEDKDV VHEHOXPQ\D �+DLU HW DO�� ������

������ 3�9DOXHV

3�YDOXH DGDODK VDODK VDWX LQGLNDWRU XQWXN PHQLODL VLJQLILNDQVL SDWK

FRHIILFLHQW� 3�YDOXH VHEHVDU ���� DWDX NXUDQJ GDUL QLODL WHUVHEXW

PHQXQMXNNDQ EDKZD SDWK FRHIILFLHQW VLJQLILNDQ SDGD WLQJNDW

VLJQLILNDQVL �� �+DLU HW DO�� ������ 2OHK NDUHQD LWX� S�YDOXH KDUXV

PHQFDSDL � ���� DJDU VXDWX KLSRWHVLV WHUEXNWL VLJQLILNDQ�

������ 7�6WDWLVWLFV �7�YDOXHV�

7�VWDWLVWLFV DGDODK XNXUDQ VWDWLVWLN \DQJ XPXP GLJXQDNDQ XQWXN

PHQLODL VLJQLILNDQVL SDWK FRHIILFLHQW� 1LODL W \DQJ OHELK EHVDU GDUL

FULWLFDO YDOXH �W�WDEOH YDOXH� PHQXQMXNNDQ SDWK FRHIILFLHQW \DQJ

VLJQLILNDQ� FULWLFDO YDOXH EHUJDQWXQJ SDGD MHQLV XML W GDQ WLQJNDW

VLJQLILNDQVL \DQJ GLLQJLQNDQ� .DUHQD SHQHOLWLDQ LQL PHQJJXQDNDQ XML

RQH�WDLOHG GHQJDQ WLQJNDW VLJQLILNDQVL ��� QLODL NULWLVQ\D DGDODK

������ 2OHK NDUHQD LWX� W�VWDWLVWLFV ! ����� DNDQ PHQXQMXNNDQ EDKZD

SDWK FRHIILFLHQW VLJQLILNDQ �+DLU HW DO�� ������

������ 3DWK &RHIILFLHQW

3DWK FRHIILFLHQW DGDODK XNXUDQ VWDQGDU \DQJ PHQXQMXNNDQ XNXUDQ

UHODWLI GDQ DUDK SHQJDUXK VXDWX YDULDEHO LQGHSHQGHQ WHUKDGDS

YDULDEHO GHSHQGHQ� 3DWK FRHIILFLHQW \DQJ UHOHYDQ EHUNLVDU DQWDUD ��

KLQJJD ��� .RHILVLHQ MDOXU SRVLWLI PHQXQMXNNDQ KXEXQJDQ SRVLWLI

DQWDUD YDULDEHO� VHGDQJNDQ NRHILVLHQ QHJDWLI PHQXQMXNNDQ KXEXQJDQ

QHJDWLI �+DLU HW DO�� ������

��
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