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$EVWUDN$EVWUDN$EVWUDN$EVWUDN

7XMXDQ GDUL SHQHOLWLDQ LQL DGDODK XQWXN PHQGHVNULSVLNDQ KDVLO NHWHUDPSLODQ SURVHV VDLQV VLVZD NHODV

9,, PHODOXL SHQHUDSDQ /.6 EHUEDVLV 3UREOHP %DVHG /HDUQLQJ �3%/� SDGD PDWHUL SHPDQDVDQ JOREDO�
3HQHOLWLDQ LQL PHQJDFX SDGD GHVDLQ SHQHOLWLDQ 2QH *URXS 3UH�WHVW 3RVW�WHVW 'HVLJQ� 3HQLODLDQ NHWHUDPSLODQ
SURVHV VDLQV VLVZD GLGDVDUNDQ SDGD GXD PDFDP WHV \DLWX SUH�WHVW �VHEHOXP GLWHUDSNDQ /.6� GDQ SRVW�WHVW
�VHWHODK GLWHUDSNDQ /.6�� 6XEMHN SHQHOLWLDQ LQL DGDODK VLVZD NHODV 9,,�' 603 1HJHUL � 6LGRDUMR VHEDQ\DN

�� RUDQJ VLVZD� %HUGDVDUNDQ KDVLO SHQHOLWLDQ PHQXQMXNNDQ EDKZD KDVLO WHV NHWHUDPSLODQ SURVHV VDLQV

GLSHUROHK GHQJDQ UDWD�UDWD QLODL 1�JDLQ VHEHVDU ���� GHQJDQ NULWHULD VHGDQJ GDQ NHWXQWDVDQ WLDS DVSHN

NHWHUDPSLODQ SURVHV VDLQV SDGD SRVW�WHVW VHEHVDU ����� VHUWD �� RUDQJ VLVZD GDUL �� VLVZD GLQ\DWDNDQ

WXQWDV SDGD KDVLO SRVW�WHVW GHQJDQ QLODL NHWHUFDSDLDQ !���

.DWD.DWD.DWD.DWD .XQFL�.XQFL�.XQFL�.XQFL�.HWHUDPSLODQ 3URVHV 6DLQV� /.6 %HUEDVLV 3%/

$EVWUDFW$EVWUDFW$EVWUDFW$EVWUDFW

7KH SXUSRVH RI WKLV UHVHDUFK LV WR GHVFULEH VFLHQFH SURFHVV VNLOOV UHVXOWV RI JUDGH �WK VWXGHQWV E\
XVLQJ 3UREOHP %DVHG /HDUQLQJ �3%/� RULHQWHG ZRUNVKHHW RQ JOREDO ZDUPLQJ VXEMHFW� 7KLV UHVHDUFK LV
EDVHG RQ 2QH *URXS 3UH�WHVW 3RVW�WHVW 'HVLJQ� 7KH DVVHVVPHQW RI WKH VFLHQFH SURFHVV VNLOO EDVHG RQ WZR
NLQG RI WHVWV VXFK DV SUH�WHVW �EHIRUH XVLQJ ZRUNVKHHW� DQG SRVW�WHVW �DIWHU XVLQJ ZRUNVKHHW�� 7KH VXEMHFW RI
WKLV UHVHDUFK LV 9,,�' VWXGHQWV RI 6WDWH -XQLRU +LJK 6FKRRO � 6LGRDUMR DV PDQ\ DV �� VWXGHQWV� %DVHG RQ
WKH UHVHDUFK WKDW KDV EHHQ GRQH VKRZV WKDW VFLHQFH SURFHVV VNLOOV WHVW UHVXOWV KDV WKH 1�JDLQ VFRUH
DYHUDJHO\ LQ WKH DPRXQW RI ���� ZLWK PHGLXP FULWHULD DQG WKH FRPSOHWHQHVV LQ HYHU\ DVSHFW RI VFLHQFH
SURFHVV VNLOO RQ WKH SRVW�WHVW LQ WKH DPRXQW RI ������ DQG WKHQ �� RI �� VWXGHQW VWDWHG FRPSOHWH RQ WKH SRVW�
WHVW UHVXOW ZLWK FRPSOHWHQHVV YDOXH !���

.H\ZRUGV�.H\ZRUGV�.H\ZRUGV�.H\ZRUGV� 6FLHQFH 3URFHVV 6NLOOV� 3%/ 2ULHQWHG :RUNVKHHW

3(1'$+8/8$13(1'$+8/8$13(1'$+8/8$13(1'$+8/8$1

3HPEHODMDUDQ GL HUD PRGHUQ \DQJ GLKDUDSNDQ

DGDODK SHPEHODMDUDQ \DQJ OHELK PHPIRNXVNDQ SHVHUWD

GLGLN XQWXN OHELK DNWLI GDODP PHQJJDOL VHEXDK LQIRUPDVL

GDQ OHELK SHND GHQJDQ SHUPDVDODKDQ \DQJ DGD SDGD

OLQJNXQJDQ VHNLWDU� +DO WHUVHEXW SHUOX GLODNXNDQ GDODP

UDQJND PHPSHUVLDSNDQ SHVHUWD GLGLN XQWXN ELVD

PHQJKDGDSL WDQWDQJDQ KLGXS VHFDUD PDQGLUL� NULWLV�

FHUGDV� NUHDWLI� GDQ UDVLRQDO� 0HQXUXW 5DKD\X �������

SHQJHWDKXDQ VDLQV GLSHUROHK GDQ GLNHPEDQJNDQ GHQJDQ

EHUODQGDVNDQ SDGD VHUDQJNDLDQ SHQHOLWLDQ \DQJ GLODNXNDQ

ROHK VDLQVWLV GDODP PHQFDUL MDZDEDQ SHUWDQ\DDQ´

DSD"´� ´PHQJDSD"´� GDQ ³EDJDLPDQD"´ GDUL JHMDOD�JHMDOD

DODP VHUWD SHQHUDSDQQ\D GDODP WHNQRORJL GDQ NHKLGXSDQ

VHKDUL�KDUL� 6HODLQ LWX� SHPEHODMDUDQ ,3$ GL HUD VHSHUWL

VDDW LQL OHELK PHQHNDQNDQ SDGD SHQHUDSDQ NHWHUDPSLODQ

SURVHV VDLQV� +DO LQL GLNDUHQDNDQ GDODP NHJLDWDQ

SHPEHODMDUDQ ,3$ VLVZD GLWXQWXW XQWXN WHUOLEDW DNWLI VDODK

VDWXQ\D PHODOXL NHJLDWDQ HNVSHULPHQ�

.HWHUDPSLODQ SURVHV VDLQV PHUXSDNDQ

VHSHUDQJNDW NHWHUDPSLODQ \DQJ GLJXQDNDQ SDUD LOPXZDQ

GDODP PHODNXNDQ SHQGLGLNDQ LOPLDK� .HWHUDPSLODQ \DQJ

GLODWLKNDQ VHUWD SHUOX GLWLQJNDWNDQ LQL GLNHQDO GHQJDQ

NHWHUDPSLODQ SURVHV ,3$� 0HQXUXW 'DUXV �������

NHWHUDPSLODQ LOPLDK WHUGLUL GDUL WXMXK NHWHUDPSLODQ SURVHV

VDLQV GDVDU PHOLSXWL REVHUYDVL� NODVLILNDVL� SHQJXNXUDQ�

PHPEXDW SUHGLNVL� NHVLPSXODQ� NRPXQLNDVL� VHUWD

KXEXQJDQ DQWDU UXDQJ GDQ ZDNWX� 6HODLQ LWX� DGD OLPD

NHWHUDPSLODQ SURVHV VDLQV \DQJ WHULQWHJUDVL� PHQDIVLUNDQ

GDWD� PHQGHILQLVLNDQ VHFDUD RSHUDVLRQDO� SHQJHQGDOLDQ

YDULDEHO� PHUXPXVNDQ KLSRWHVLV GDQ HNVSHULPHQ�

'DODP UDQJND PHQJDSOLNDVLNDQ NHWHUDPSLODQ

SURVHV VDLQV GDODP SHPEHODMDUDQ ,3$ PDND GLEXWXKNDQ

VXDWX PRGHO SHPEHODMDUDQ \DQJ HUDW NDLWDQQ\D GHQJDQ

NHWHUDPSLODQ SURVHV VDLQV VHUWD \DQJ GDSDW PHOLEDWNDQ

SHUDQ DNWLI VLVZD XQWXN EHNHUMD VHFDUD NHORPSRN GHQJDQ

WXMXDQ XQWXN PHPDNVLPDONDQ SURVHV EHODMDU��

3HPEHODMDUDQ LQL PHUXSDNDQ VDODK VDWX SHPEHODMDUDQ

LQRYDWLI \DQJ PHQJJXQDNDQ PDVDODK VHEDJDL WLWLN DZDO



+DVLO .HWHUDPSLODQ 3URVHV 6DLQV 6LVZD .HODV 9,, 0HODOXL 3HQHUDSDQ /.6 %HUEDVLV 3UREOHP %DVHG /HDUQLQJ �3%/�
SDGD 0DWHUL 3HPDQDVDQ *OREDO

��

XQWXN PHQJNXLVLVL SHQJHWDKXDQ EDUX �,EUDKLP� ������

0RGHO SHPEHODMDUDQ \DQJ FRFRN LDODK 3UREOHP %DVHG

/HDUQLQJ� 0HQXUXW %DOÕP ������� SHPEHODMDUDQ EHUEDVLV

PDVDODK GLPDQD IHQRPHQD GDUL NHKLGXSDQ VHKDUL�KDUL

GLVDMLNDQ VHEDJDL VNHQDULR \DQJ PHQDULN� DGDODK VDODK

VDWX SHQGHNDWDQ EHODMDU DNWLI \DQJ PHQGRURQJ VLVZD

XQWXN EHODMDU PDQGLUL VHFDUD ODQJVXQJ�

3HQHNDQDQ SDGD NHDNWLIDQ VLVZD GLUDVD NXUDQJ

MLND SHPEHODMDUDQ KDQ\D PHQHUDSNDQ EXNX VLVZD VDMD�

3HUOX GLWHUDSNDQ MXJD /.6 \DQJ WHUNDLW GHQJDQ PDWHUL

VHEDJDL PHGLD GDODP PHQHPXNDQ NRQVHS EHUGDVDUNDQ

SHQJDODPDQ SHVHUWD GLGLN LWX VHQGLUL� /.6 DNDQ VDQJDW

PHPEDQWX SHVHUWD GLGLN GDODP PHQHUDSNDQ NHWHUDPSLODQ

SURVHV VDLQV� GLPDQD DVSHN�DVSHN GDUL NHWHUDPSLODQ

SURVHV VDLQV DNDQ GHQJDQ PXGDK GLDSOLNDVLNDQ NH GDODP

/.6 \DQJ GDSDW GLVHVXDLNDQ GHQJDQ NHJLDWDQ SUDNWLNXP�

6LVZD DNDQ GLWXQMXNNDQ SHUPDVDODKDQ \DQJ DGD�

NHPXGLDQ GLPLQWD XQWXN PHUXPXVNDQ PDVDODK� PHPEXDW

KLSRWHVLV� PHUHQFDQDNDQ GDQ PHODNXNDQ

HNVSHULPHQ�PHQJXPSXONDQ LQIRUPDVL \DQJ WHUNDLW�

PHQGLVNXVLNDQ PDVDODK GDUL EHEHUDSD LQIRUPDVL \DQJ

WHODK GLWHULPD� VHUWD PHPEHULNDQ VROXVL WHUKDGDS PDVDODK�

3DGD /.6 ELDVDQ\D GLEHULNDQ WLWLN�WLWLN DWDX UXDQJ

NRVRQJ \DQJ KDUXV GLLVL ROHK VLVZD EHUGDVDUNDQ

SHQJHWDKXDQQ\D� 0HQXUXW /HH ������� EDJLDQ WLWLN�WLWLN

\DQJ NRVRQJ \DQJ DGD SDGD /.6 PHUXSDNDQ SHOXDQJ GDQ

VWLPXOXV EDJL VLVZD XQWXN PHQJNRQVWUXNVL VXDWX

SHQJHWDKXDQ�

3HQHUDSDQ SHPEHODMDUDQ NXULNXOXP ���� WLGDN

VHPXDQ\D PHQ\HOXUXK DWDX SXQ WHUODNVDQD GHQJDQ EDLN GL

MHQMDQJ 603� %HEHUDSD VHNRODK GLUDVD PDVLK NXUDQJ

GDODP PHQXPEXKNDQ SHUDQ DNWLI SHVHUWD GLGLN GDODP

SHPEHODMDUDQ ,3$� ZDODXSXQ SHVHUWD GLGLN EHUPLQDW

GDODP PHPSHODMDUL ,3$� QDPXQ PLQDW SDUD SHVHUWD GLGLN

LQL EHOXP GLGXNXQJ GHQJDQ DGDQ\D NHEHUPDNQDDQ

SHPEHODMDUDQ VHSHUWL GLDGDNDQQ\D NHJLDWDQ SUDNWLNXP

PDXSXQ SHPEHULDQ /.6� +DO WHUVHEXW NHPEDOL ODJL

PHQ\HEDENDQ JD\D EHODMDU SHVHUWD GLGLN KDQ\D EHUSXVDW

SDGD JXUX VHKLQJJD NHWHUDPSLODQ SURVHV VDLQV GDSDW

GLNDWDNDQ EHOXP PHQJDODPL SHQLQJNDWDQ� 6HSHUWL \DQJ

GLMHODVNDQ ROHK 0LQ /LX ������ GDODP /LGLQLOODK ������

\DQJ PHQJDWDNDQ EDKZD WHDFKHUV DFW DV IDFLOLWDWRUV�

GLPDQD JXUX KDQ\D EHUSHUDQ VHEDJDL IDVLOLWDWRU� DNDQ

WHWDSL JXUX KDUXV VHODOX PHPDQWDX SHUNHPEDQJDQ

DNWLYLWDV VLVZD GDQ PHQGRURQJ VLVZD DJDU PHQFDSDL

WDUJHW \DQJ KHQGDN GLFDSDL�

0HOLKDW NRQGLVL SHUPDVDODKDQ VHSHUWL LWX�

SHQHOLWL LQJLQ PHPEHULNDQ DOWHUQDWLI SHQ\HOHVDLDQ

PDVDODK GHQJDQ FDUD PHODWLKNDQ NHWHUDPSLODQ SURVHV

VDLQV PHODOXL NHJLDWDQ SUDNWLNXP� %HUGDVDUNDQ NHJLDWDQ

SUDNWLNXP LQL� GLKDUDSNDQ SHVHUWD GLGLN PDPSX

PHQJXDVDL NHWHUDPSLODQ SURVHV VDLQV VHKLQJJD GDSDW

PHPEDQWX XQWXN PHQLQJNDWNDQ KDVLO EHODMDU�

3DGD NHJLDWDQ SUDNWLNXP LQL SHUOX DGDQ\D

SHQLQJNDWDQ NHDNWLIDQ VLVZD VHKLQJJD GDODP SHQHOLWLDQ

LQL DNDQ GLWHUDSNDQ /.6 EHUEDVLV 3UREOHP %DVHG

/HDUQLQJ �3%/�� GLPDQD NRQVHS�NRQVHS \DQJ WHUGDSDW

SDGD /.6 WHUVHEXW GDSDW GHQJDQ PXGDK GLSDKDPL ROHK

VLVZD NDUHQD PHPDGXNDQ DQWDUD NRQVHS \DQJ PHUHND

SHODMDUL GHQJDQ SHUPDVDODKDQ \DQJ WHUMDGL SDGD

OLQJNXQJDQ GL VHNLWDU VLVZD� 0DWHUL \DQJ FRFRN XQWXN

GLDSOLNDVLNDQ SDGD /.6 EHUEDVLV 3UREOHP %DVHG

/HDUQLQJ �3%/� LDODK PDWHUL SHPDQDVDQ JOREDO� 0DWHUL

SHPDQDVDQ JOREDO PHUXSDNDQ PDWHUL \DQJ VDDW LQL HUDW

NDLWDQQ\D GHQJDQ EHUEDJDL SUREOHPDWLND \DQJ VHGDQJ

GLDODPL PDV\DUDNDW GXQLD WHUNDLW SHUXEDKDQ LNOLP GDQ

OLQJNXQJDQ� 3HQJJXQDDQ /.6 LQL GLKDUDSNDQ GDSDW

PHQMDGL VDODK VDWX NRPSRQHQ GDODP PHQFLSWDNDQ

SHPEHODMDUDQ \DQJ GLPLQDWL VLVZD� PHPEDQWX

SHPDKDPDQ NRQVHS \DQJ OHELK GDUL VXDWX PDWHUL VHUWD

PHQLQJNDWNDQ NHWHUDPSLODQ SURVHV VDLQV EDJL VLVZD�

VHKLQJJD SHQHOLWLDQ LQL GLODNXNDQ XQWXN PHPSHUROHK

SHQLODLDQ DWDX KDVLO GDUL NHWHUDPSLODQ SURVHV VDLQV VLVZD

NHODV 9,, PHODOXL /.6 EHUEDVLV 3%/ SDGD PDWHUL

SHPDQDVDQ JOREDO�

0(72'(0(72'(0(72'(0(72'(

3HQHOLWLDQ LQL PHQJJXQDNDQ GHQJDQ GHVDLQ XML FRED

2QH *URXS 3UHWHVW�3RVWWHVW 'HVLJQ� 3HQHOLWLDQ LQL

GLODNVDQDNDQ GL NHODV 9,,�' 603 1HJHUL � 6LGRDUMR SDGD

VHPHVWHU JDVDO WDKXQ DMDUDQ ���������� 6XEMHN SHQHOLWLDQ

LQL DGDODK VLVZD NHODV 9,,�' 603 1HJHUL � 6LGRDUMR

GHQJDQ MXPODK VLVZD VHEDQ\DN �� RUDQJ�

7HNQLN DQDOLVLV GDWD \DQJ GLODNXNDQ DQWDUD ODLQ

DQDOLVLV WHV NHWHUDPSLODQ SURVHV VDLQV \DQJ GLODNXNDQ �

NDOL \DLWX SUH�WHVW �VHEHOXP GLWHUDSNDQ /.6� GDQ SRVW�WHVW

�VHWHODK GLWHUDSNDQ /.6� GHQJDQ PHQJKLWXQJ QLODL 1�JDLQ�

VHUWD DQDOLVLV GDWD WHUNDLW NHWXQWDVDQ WLDS DVSHN

NHWHUDPSLODQ SURVHV VDLQV�
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%HUGDVDUNDQ WDEHO GL DWDV PHQXQMXNNDQ EDKZD

SHUROHKDQ QLODL 1�JDLQ WHUHQGDK \DLWX ���� \DQJ GLSHUROHK

ROHK VLVZD \DQJ EHUQRPRU XUXW ��� +DVLO WHUVHEXW

GLSHUROHK GHQJDQ PHQJDQDOLVLV PHQJJXQDNDQ UXPXV

SHUKLWXQJDQ 1�JDLQ� DSDELOD KDVLO SHQLQJNDWDQ 1�JDLQ

\DQJ GLSHUROHK PHQFDSDL UDWD�UDWD VHPXD DVSHN VHEHVDU

!���� GHQJDQ NDWHJRUL VHGDQJ �+DNH� ������ 6HODQMXWQ\D

SHUROHKDQ QLODL 1�JDLQ \DQJ SDOLQJ WLQJJL GLSHUROHK ROHK

VLVZD \DQJ EHUQRPRU XUXW �� GHQJDQ QLODL VHEHVDU �����

5DWD�UDWD SHUROHKDQ QLODL 1�JDLQ VHFDUD NHVHOXUXKDQ LDODK

VHEHVDU ���� GHQJDQ NDWHJRUL VHGDQJ� 6HEDQ\DN �� RUDQJ

VLVZD GLQ\DWDNDQ WXQWDV �7� GDQ � RUDQJ VLVZD GLQ\DWDNDQ

WLGDN WXQWDV �77� SDGD SRVW�WHVW XQWXN PHODWLKNDQ

NHWHUDPSLODQ SURVHV VDLQV VLVZD�

7DEHO ��� 3HUVHQWDVH .HWXQWDVDQ 7LDS $VSHN .36

'DWD GL DWDV MXJD GLVDMLNDQ GDODP EHQWXN JUDILN XQWXN

PHPXGDKNDQ GDODP PHOLKDW WLQJJL UHQGDKQ\D SHUVHQWDVH

\DQJ GLGDSDW�

*DPEDU ��� *UDILN .HWXQWDVDQ 7LDS $VSHN .36

%HUGDVDUNDQ WDEHO GDQ JUDILN GL DWDV SHUVHQWDVH

NHWXQWDVDQ WLDS DVSHN NHWHUDPSLODQ SURVHV VDLQV \DQJ

SDOLQJ WLQJJL GLSHUROHK DVSHN QRPRU � VHEHVDU ������

VHGDQJNDQ SHUVHQWDVH \DQJ SDOLQJ UHQGDK GLSHUROHK ROHK

DVSHN QRPRU � VHEHVDU ����

%� 3HPEDKDVDQ

+DVLO 1�JDLQ VLVZD PHQXQMXNNDQ EDKZD GDUL ��

RUDQJ VLVZD VHEDQ\DN � RUDQJ VLVZD PHQGDSDWNDQ

QLODL JDLQ GHQJDQ NULWHULD WLQJJL GDQ � RUDQJ

PHQGDSDW QLODL JDLQ GHQJDQ NULWHULD UHQGDK�

3HUROHKDQ QLODL JDLQ \DQJ GLSHUROHK GDUL VHOXUXK

VLVZD GHQJDQ NULWHULD WLQJJL KLQJJD UHQGDK

GLSHQJDUXKL ROHK EHEHUDSD IDNWRU� GLDQWDUDQ\D LDODK

DQWXVLDV PHQJHUMDNDQ VRDO WHV� WLQJNDW SHPDKDPDQ

VLVZD SDGD DVSHN NHWHUDPSLODQ SURVHV VDLQV� GDQ

DORNDVL ZDNWX SHQJHUMDDQ VRDO WHV�

0HQXUXW 3HUPHQGLNEXG 1R� �� VLVZD GLQ\DWDNDQ

WXQWDV DSDELOD PHQXQMXNNDQ LQGLNDWRU QLODL !�� GDUL

KDVLO WHV� %HUGDVDUNDQ KDVLO UHNDSLWXODVL GDUL WDEHO

WHUVHEXW PHQXQMXNNDQ EDKZD WHUMDGLQ\D SHQLQJNDWDQ

\DQJ FXNXS EDLN GDUL KDVLO SUH�WHVW GHQJDQ KDVLO SRVW�

WHVW� 3DGD KDVLO SUH�WHVW VHOXUXK VLVZD NHODV 9,,�'

VHEDQ\DN �� RUDQJ GLQ\DWDNDQ WLGDN WXQWDV� $NDQ

WHWDSL SDGD KDVLO SRVW�WHVW VHEDQ\DN �� RUDQJ VLVZD

GLQ\DWDNDQ WXQWDV GDQ � RUDQJ VLVZD GLQ\DWDNDQ WLGDN

WXQWDV� $GDSXQ EHEHUDSD IDNWRU \DQJ EHUSHQJDUXK

SDGD KDVLO NHWXQWDVDQ WHV DQWDUD ODLQ NXUDQJ DQWXVLDV

GDODP PHQJHUMDNDQ VRDO WHV \DQJ GLEHULNDQ� VHKLQJJD

KDO WHUVHEXW PHPEXDW VLVZD PHUDVD WLGDN SHUOX

PHQJLVL MDZDEDQ� 6HODLQ LWX MXJD IDNWRU SHPDKDPDQ

VLVZD� VHKLQJJD MDZDEDQ \DQJ GLWXOLV DGD \DQJ

NXUDQJ WHSDW�

6HWHODK PHQJDQDOLVLV NHWXQWDVDQ WLDS DVSHN

NHWHUDPSLODQ SURVHV VDLQV� DQDOLVLV VHODQMXWQ\D DGDODK

PHQJKLWXQJ SHUROHKDQ SHUVHQWDVH NHWXQWDVDQ WLDS

DVSHN NHWHUDPSLODQ SURVHV VDLQV GDUL � EXWLU VRDO

\DQJ DGD SDGD SRVW�WHVW� 3HUROHKDQ SHUVHQWDVH

1R1R1R1R
,QGLNDWRU,QGLNDWRU,QGLNDWRU,QGLNDWRU 6RDO6RDO6RDO6RDO �$VSHN�$VSHN�$VSHN�$VSHN .HWHUDPSLODQ.HWHUDPSLODQ.HWHUDPSLODQ.HWHUDPSLODQ

3URVHV3URVHV3URVHV3URVHV 6DLQV�6DLQV�6DLQV�6DLQV�

3HUVHQWDVH3HUVHQWDVH3HUVHQWDVH3HUVHQWDVH

.HWXQWDVDQ.HWXQWDVDQ.HWXQWDVDQ.HWXQWDVDQ

������������

3RVW�WHVW3RVW�WHVW3RVW�WHVW3RVW�WHVW

��

0HQJLGHQWLILNDVL SHQ\HEDE WHUMDGLQ\D

SHPDQDVDQ JOREDO �NHWHUDPSLODQ
PHUXPXVNDQ PDVDODK�

���

��

0HQJLGHQWLILNDVL XSD\D PHQDQJJXODQJL

SHPDQDVDQ JOREDO �NHWHUDPSLODQ
PHPEXDW KLSRWHVLV�

�����

�

0HQJLGHQWLILNDVL XSD\D PHQDQJJXODQJL

SHPDQDVDQ JOREDO �NHWHUDPSLODQ
PHQJLGHQWLILNDVL YDULDEHO SHUFREDDQ�

�����

��

0HQGHVNULSVLNDQ XSD\D PHQDQJJXODQJL

SHPDQDVDQ JOREDO �NHWHUDPSLODQ
PHQHQWXNDQ ODQJNDK SHUFREDDQ�

�����

��
0HQMHODVNDQ HIHN UXPDK NDFD

�NHWHUDPSLODQ PHQHUDSNDQ NRQVHS�
���

��
0HQMHODVNDQ SHQ\HEDE SHPDQDVDQ JOREDO

�NHWHUDPSLODQ PHPEXDW NHVLPSXODQ�
�����

5DWD�5DWD5DWD�5DWD5DWD�5DWD5DWD�5DWD .HVHOXUXKDQ.HVHOXUXKDQ.HVHOXUXKDQ.HVHOXUXKDQ �����



+DVLO .HWHUDPSLODQ 3URVHV 6DLQV 6LVZD .HODV 9,, 0HODOXL 3HQHUDSDQ /.6 %HUEDVLV 3UREOHP %DVHG /HDUQLQJ �3%/�
SDGD 0DWHUL 3HPDQDVDQ *OREDO

��

NHWXQWDVDQ WLDS DVSHN NHWHUDPSLODQ SURVHV VDLQV

EHUGDVDUNDQ SDGD SRVW�WHVW GLWXQMXNNDQ SDGD WDEHO

���� 3HUROHKDQ SHUVHQWDVH WHUWLQJJL GLEDQGLQJ DVSHN

NHWHUDPSLODQ SURVHV VDLQV \DQJ ODLQQ\D DGDODK SDGD

DVSHN PHPEXDW NHVLPSXODQ \DQJ GLSHUROHK GHQJDQ

SHUVHQWDVH VHEHVDU ������ NHPXGLDQ GLVXVXO ROHK

SHUROHKDQ SHUVHQWDVH NHWXQWDVDQ DVSHN PHQHQWXNDQ

ODQJNDK SHUFREDDQ VHEHVDU ������ 'DUL SHUROHKDQ

SHUVHQWDVH WHUVHEXW PHQXQMXNNDQ EDKZD VLVZD WHODK

PHPDKDPL GHQJDQ EDLN WHQWDQJ PHPEXDW

NHVLPSXODQ \DQJ EHQDU� 3DGD VDDW SUH�WHVW� SDGD EXWLU

VRDO GHQJDQ DVSHN PHPEXDW UXPXVDQ PDVDODK�

PHPEXDW KLSRWHVLV� GDQ PHQHUDSNDQ NRQVHS

NHEDQ\DNDQ VLVZD PHQJLVL GHQJDQ MDZDEDQ \DQJ

NXUDQJ WHSDW� KDO WHUVHEXW GLVHEDENDQ NDUHQD

PHUXPXVNDQ KLSRWHVLV GDSDW PHQJDNRPRGDVL VLVZD

XQWXN PHQHQWXNDQ KLSRWHVLV GHQJDQ PHQJHWDKXL

EDKZD DGD OHELK GDUL VDWX NHPXQJNLQDQ SHQMHODVDQ

GDUL VXDWX NHMDGLDQ \DQJ GLDPDWL �5XVWDPDQ� ������

.HPXGLDQ SDGD EXWLU VRDO GHQJDQ DVSHN

PHQJLGHQWLILNDVL YDULDEHO SHUFREDDQ NHEDQ\DNDQ

VLVZD WLGDN PHQJLVL MDZDEDQ VRDO WHUVHEXW

GLNDUHQDNDQ PDVLK EHOXP PHPDKDPL DSD \DQJ

GLPDNVXG GHQJDQ YDULDEHO SHUFREDDQ� VHGDQJNDQ

SDGD EXWLU VRDO GHQJDQ DVSHN PHQHQWXNDQ UDQFDQJDQ

SHUFREDDQ GDQ PHPEXDW NHVLPSXODQ NHEDQ\DNDQ

VLVZD PHQJLVL MDZDEDQ GHQJDQ EHQDU QDPXQ DGD

EHEHUDSD VLVZD \DQJ PHQMDZDE GHQJDQ MDZDEDQ

\DQJ NXUDQJ WHSDW� 6HWHODK GLWHUDSNDQ /.6 EHUEDVLV

3%/� SHUROHKDQ SHUVHQWDVH NHWXQWDVDQ WLDS DVSHN

NHWHUDPSLODQ SURVHV VDLQV \DQJ GLSHUROHK FXNXS

WLQJJL� WHUXWDPD SDGD DVSHN PHPEXDW UXPXVDQ

PDVDODK� PHPEXDW KLSRWHVLV� PHQJLGHQWLILNDVL

YDULDEHO SHUFREDDQ� GDQ PHQHUDSNDQ NRQVHS \DQJ

PHQGDSDW SHUROHKDQ SHUVHQWDVH VHFDUD EHUWXUXW�WXUXW

VHEHVDU ���� ������ ������ GDQ ����

%HUGDVDUNDQ GDWD SHUROHKDQ SHUVHQWDVH

NHWXQWDVDQ WLDS DVSHN NHWHUDPSLODQ SURVHV VDLQV

PHQXQMXNNDQ EDKZD /.6 EHUEDVLV 3%/ \DQJ

GWHUDSNDQ WHUEXNWL PHPSHQJDUXKL SHPDKDPDQ VLVZD

WHUKDGDS NHWHUDPSLODQ SURVHV VDLQV SDGD NHJLDWDQ

SHPEHODMDUDQ� +DO WHUVHEXW VHVXDL GHQJDQ SHUQ\DWDDQ

\DQJ GLNHPXNDNDQ ROHK 'HZL ������ EDKZD /.6

EHUPDQIDDW EDKZD /.6 EHUPDQIDDW XQWXN

PHOLEDWNDQ NHDNWLIDQ VLVZD� PHPXGDKNDQ VLVZD

GDODP PHQGDODPL NRQVHS� PHODWLK VLVZD EHUSLNLU

OHELK NUHDWLI GDODP PHQHPXNDQ VWUDWHJL SHPHFDKDQ

PDVDODK� GDQ PHQLQJNDWNDQ PLQDW EHODMDU VLVZD�

6HODLQ PRGHO 3%/ MXJD GDSDW PHQGXNXQJ

NHEHUPDNQDDQ EHODMDU VHSHUWL \DQJ GLMHODVNDQ ROHK

$PUXOODK ������ EDKZD 3%/ WLGDN PHQJKDUDSNDQ

VLVZD KDQ\D VHNHGDU PHQGHQJDUNDQ� PHQFDWDW�

NHPXGLDQ PHQJKDIDO PDWHUL SHODMDUDQ� DNDQ WHWDSL

PHODOXL 3%/ VLVZD DNWLI EHUSLNLU� EHUNRPXQLNDVL�

PHQFDUL GDQ PHQJRODK GDWD� GDQ DNKLUQ\D

PHQ\LPSXONDQ� 6HODLQ GDSDW PHPSHQJDUXKL

NHWHUDPSLODQ VLVZD� 3%/ MXJD GDSDW PHQLQJNDWNDQ

EHEHUDSD VLVZD VHSHUWL \DQJ GLNHPXNDNDQ ROHK

$UUHQGV ������ EDKZD 3%/ PHUXSDNDQ VXDWX

SHQGHNDWDQ SHPEHODMDUDQ GLPDQD VLVZD PHQJHUMDNDQ

SHUPDVDODKDQ \DQJ RWHQWLN GHQJDQ PDNVXG XQWXN

PHQ\XVXQ SHQJHWDKXDQ PHUHND VHQGLUL�

PHQJHPEDQJNDQ LQNXLUL GDQ NHWHUDPSLODQ EHUSLNLU

WLQJNDW WLQJJL� PHQJHPEDQJNDQ NHPDQGLULDQ GDQ

SHUFD\D GLUL�

%HUGDVDUNDQ DQDOLVLV XML 1�JDLQ� WHV NHWHUDPSLODQ

SURVHV VDLQV� GDQ NHWXQWDVDQ WLDS DVSHN NHWHUDPSLODQ

SURVHV VDLQV SDGD /.6 EHUEDVLV 3%/ \DQJ GLWHUDSNDQ

GLQ\DWDNDQ PHPSHUROHK KDVLO \DQJ EDLN� 3DGD

DQDOLVLV XML 1�JDLQ GLSHUROHK QLODL UDWD�UDWD 1�JDLQ

VHFDUD NHVHOXUXKDQ VHEHVDU ���� GHQJDQ NDWHJRUL

VHGDQJ� NHPXGLDQ QLODL UDWD�UDWD NHWXQWDVDQ SRVW�WHVW

GLSHUROHK VHEHVDU ������ NHPXGLDQ �� RUDQJ GDUL ��

VLVZD GLQ\DWDNDQ WXQWDV VDDW SRVW�WHVW GHQJDQ VNRU

NHWHUFDSDLDQ !���

3(187833(187833(187833(18783

6LPSXODQ6LPSXODQ6LPSXODQ6LPSXODQ

%HUGDVDUNDQ KDVLO DQDOLVLV GDQ KDVLO SHPEDKDVDQ

SDGD SHQHOLWLDQ LQL GDSDW GLVLPSXONDQ EDKZD KDVLO WHV

NHWHUDPSLODQ SURVHV VDLQV PHODOXL XML 1�JDLQ GLSHUROHK

GHQJDQ QLODL 1�JDLQ UDWD�UDWD VHFDUD NHVHOXUXKDQ VHEHVDU

���� GHQJDQ NULWHULD VHGDQJ� NHPXGLDQ QLODL UDWD�UDWD

NHWXQWDVDQ WLDS DVSHN NHWHUDPSLODQ SURVHV VDLQV SDGD

SRVW�WHVW VHEHVDU ������ GDQ �� RUDQJ VLVZD GDUL �� VLVZD

GLQ\DWDNDQ WXQWDV SDGD KDVLO SRVW�WHVW GHQJDQ QLODL

NHWHUFDSDLDQ !���

6DUDQ6DUDQ6DUDQ6DUDQ

%HUGDVDUNDQ SHQHOLWLDQ \DQJ WHODK GLODNVDQDNDQ� VDUDQ

\DQJ GLDMXNDQ ROHK SHQHOLWL DQWDUD ODLQ�

�� /.6 EHUEDVLV 3%/ SDGD PDWHUL SHPDQDVDQ JOREDO

GDSDW GLMDGLNDQ VHEDJDL DOWHUQDWLI VXPEHU EHODMDU GDQ

MXJD VDUDQD XQWXN PHODWLKNDQ DWDX PHQLQJNDWNDQ

NHWHUDPSLODQ SURVHV VDLQV VLVZD

�� 3HQJDWXUDQ DORNDVL ZDNWX SHUOX GLSHUKDWLNDQ VDDW

SURVHV SHPEHODMDUDQ GDQ SHQHUDSDQ /.6 JXQD

PHQGDSDWNDQ KDVLO \DQJ EDLN�

�� 3HUOXQ\D SHQ\HVXDLDQ DORNDVL ZDNWX GHQJDQ EHEHUDSD

NRQWHQ \DQJ WHUGDSDW SDGD /.6 DJDU VHVXDL GHQJDQ

DORNDVL ZDNWX SHPEHODMDUDQ DWDX SHQJHUMDDQ /.6�

�� 3HUOXQ\D SHQGDPSLQJDQ JXUX SDGD VDDW PHQJHUMDNDQ

/.6 DJDU QLODL NHWHUDPSLODQ SURVHV VDLQV \DQJ

GLSHUROHK EHQDU�EHQDU YDOLG�
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$PUXOODK� $UIDQ� ����� 3HQJDUXK 0RGHO 3HPEHODMDUDQ

3UREOHP %DVHG /HDUQLQJ 7HUKDGDS +DVLO

%HODMDU %LRORJL 6LVZD SDGD .RQVHS )XQJL�

�2QOLQH�

KWWS���UHSRVLWRU\�XLQMNW�DF�LG�GVSDFH�ELWVW

UHDP�������������������$5)$

1���$058//$+�),7.�SGI� 'LDNVHV �

2NWREHU �����

$UUHQGV� 5LFKDUG� ����� /HDUQLQJ 7R 7HDFK� 1HZ <RUN�

0F *UDZ +LOO�

%DOLP� $OL *�QD\� ����� �&RQFHSW &DUWRRQV 6XSSRUWHG

3UREOHP %DVHG /HDUQLQJ 0HWKRG LQ 0LGGOH

6FKRRO 6FLHQFH &ODVVURRPV�� -RXUQDO RI

(GXFDWLRQ DQG /HDUQLQJ� 9RO� � ����

'DUXV� )DULGDK %LQWL� ����� �+RZ GR 3ULPDU\ 6FKRRO

6WXGHQWV $FTXLUH WKH 6NLOO RI 0DNLQJ

+\SRWKHVLV�� 7KH 0DOD\VLDQ 2QOLQH -RXUQDO RI

(GXFDWLRQDO6FLHQFH 9ROXPH �� ,VVXH ��

'HZL� 'HY\ 5HWQRVDUL� ����� 3HQJHPEDQJDQ /HPEDU

.HUMD 6LVZD XQWXN 3HPEHODMDUDQ 3HUPXWDVL

GDQ .RPELQDVL GHQJDQ 3HQGHNDWDQ .RQWHNVWXDO

XQWXN 6LVZD 60$ .HODV ;,� �2QOLQH�

KWWS���MXUQDO�

RQOLQH�XP�DF�LG�GDWD�DUWLNHO�DUWLNHO'�$%���)%

��$�$$��%��������)&�����SGI� GLDNVHV �

2NWREHU �����

+DNH� 5�5� ����� $QDO\]LQJ &KDQJH � *DLQ 6FRUH�

�2QOLQH�KWWS���ZZZ�SK\VLFV�LQGLDQD�HGX�VGL�$QD

OL]LQJ&KDQJH�*DLQ�SGI� GLDNVHV �� -DQXDUL

�����

,EUDKLP� 0XVOLPLQ� ����� 3HPEHODMDUDQ %HUGDVDUNDQ

0DVDODK� 6XUDED\D� 8QLYHUVLWDV 1HJHUL

6XUDED\D 3UHVV�

/HH� &KH�'L� ����� �:RUNVKHHW 8VDJH� 5HDGLQJ

$FKLHYHPHQW� &ODVVHV¶ /DFN RI 5HDGLQHVV� DQG

6FLHQFH $FKLHYHPHQW� $ &URVV�&RXQWU\

&RPSDULVRQ�� ,QWHUQDWLRQDO -RXUQDO RI

(GXFDWLRQ LQ 0DWKHPDWLFV� 6FLHQFH DQG

7HFKQRORJ\ 9ROXPH �� ����

/LGLQLOODK� 'LQGLQ $EGXO 0XL]� ����� �3HPEHODMDUDQ

%HUEDVLV 0DVDODK �3UREOHP %DVHG

/HDUQLQJ��� -XUQDO 3HQGLGLNDQ ,QRYDWLI

8QLYHUVLWDV 3HQGLGLNDQ ,QGRQHVLD�

0HQGLNEXG� ����� 'RNXPHQ .XULNXOXP ����� �RQOLQH�

KWWS���ZZZ�LNDSLGNLMDNDUWD�FRP� GLDNVHV SDGD

WDQJJDO �� 2NWREHU ����


