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<DQJ EHUWDQGD WDQJDQ GL EDZDK LQL�
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7XJDV DNKLU GHQJDQ MXGXO�
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0HQ\DWDNDQ EDKZD VHOXUXK NRPSRQHQ GDQ LVL GDODP WXJDV DNKLU LQL DGDODK

KDVLO NDU\D VD\D VHQGLUL� $SDELOD GLNHPXGLDQ KDUL WHUEXNWL DGD EHEHUDSD EDJLDQ

GDUL NDU\D LQL DGDODK EXNDQ KDVLO NDU\D VHQGLUL� WXJDV DNKLU \DQJ GLDMXNDQ VHEDJDL

KDVLO NDU\D VHQGLUL LQL VLDS GLWDULN NHPEDOL GDQ VLDS PHQDQJJXQJ UHVLNR GDQ

NRQVHNXHQVL DSDSXQ�

'HPLNLDQ VXUDW SHUQ\DWDDQ LQL GLEXDW� VHPRJD GDSDW GLSHUJXQDNDQ

VHEDJDLPDQD PHVWLQ\D�

<RJ\DNDUWD� �� -DQXDUL ����

�$QJJDUD &KDQGUD 'ZLQDWD�
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6HWLDS SDJL VD\D EHUWHULPD NDVLK NHSDGD $OODK 6:7 DWDV EDQWXDQQ\D� 6HWLDS

SDJL� VD\D EHUWHULPD NDVLK SDGD GLUL VHQGLUL NDUHQD WHODK PHQMDGL GLUL VD\D� 6D\D

EHUWHULPD NDVLK MXJD NDUHQD WHODK PHQGXNXQJ GDQ VHODOX EHUVDPD VD\D� DSDSXQ

\DQJ WHUMDGL� :DNWX DGDODK KDO \DQJ SDOLQJ EHUKDUJD GDODP KLGXS NLWD� RUDQJ \DQJ

UHOD PHQJRUEDQNDQ ZDNWX XQWXN RUDQJ ODLQ KDUXV GLKRUPDWL GDQ GLKDUJDL�

6D\D SHUVHPEDKNDQ VNULSVL LQL NHSDGD D\DK� LEX� GDQ NDNDN VD\D� GDQ PHUHND

WHODK PHPEDQWX EDQ\DN VD\D GDODP PHQ\HOHVDLNDQ SHUNXOLDKDQ LQL� 6NULSVL LQL

DGDODK KDGLDK NHFLO XQWXN NHOXDUJD VD\D� 7LGDN OXSD NHSDGD WHPDQ�WHPDQ VD\D

\DQJ VHODOX PHQGXNXQJ VD\D GDODP VHJDOD NRQGLVL� 6D\D EHUMDQML XQWXN WLGDN

PHQ\LD�Q\LDNDQ VHJDODQ\D� GDQ EHUKDUDS PHODNXNDQ \DQJ WHUEDLN XQWXN VHWLDS

NHSHUFD\DDQ \DQJ VD\D GDSDWNDQ� 6D\D DNDQ PHQMDGLNDQ GLUL VD\D \DQJ WHUEDLN�
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³1LODL DNKLU GDUL SURVHV SHQGLGLNDQ� VHMDWLQ\D WHUHNDSLWXODVL GDUL

NHEHUKDVLODQQ\D PHQFLSWDNDQ SHUXEDKDQ SDGD GLULQ\D GDQ OLQJNXQJDQ� ,WXODK

IXQJVL GDULSDGD SHQGLGLNDQ \DQJ VHVXQJJXKQ\D´ � /HQDQJ 0DQJJDOD

³7XMXDQ SHQGLGLNDQ LWX XQWXN PHPSHUWDMDP NHFHUGDVDQ� PHPSHUNXNXK

NHPDXDQ VHUWD PHPSHUKDOXV SHUDVDDQ´ � 7DQ 0DODND

³3HQGLGLNDQ PHPSXQ\DL DNDU \DQJ SDKLW� WDSL EXDKQ\D PDQLV´ � $ULVWRWHOHV

³0HQ\LD�Q\LDNDQ ZDNWX OHELK EXUXN GDUL NHPDWLDQ� .DUHQD NHPDWLDQ

PHPLVDKNDQPX GDUL GXQLD� VHPHQWDUD PHQ\LD�Q\LDNDQ ZDNWX PHPLVDKNDQPX GDUL

$OODK´ � $OL ELQ $EL 7KDOLE

³$OODK WLGDN DNDQ PHPEHEDQ VHVHRUDQJ PHODLQNDQ VHVXDL NHVDQJJXSDQQ\D´ �

46 $O�%DTDUDK� ���
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3XML V\XNXU SHQXOLV SDQMDWNDQ NHSDGD $OODK 6:7� NDUHQD DWDV EHUNDW GDQ

UDKPDW�1\D� SHQXOLV GDSDW PHQ\HOHVDLNDQ VNULSVL LQL GHQJDQ MXGXO

³,'(17,),.$6, .217(1 1(*$7,) 3$'$ 7:,77(5 '(1*$1 '((3

/($51,1*´� 3HQXOLVDQ VNULSVL LQL GLODNXNDQ GDODP UDQJND PHPHQXKL VDODK VDWX

V\DUDW XQWXN PHQFDSDL JHODU 6DUMDQD .RPSXWHU -XUXVDQ ,QIRUPDWLND SDGD )DNXOWDV

7HNQRORJL ,QGXVWUL 8QLYHUVLWDV ,VODP ,QGRQHVLD� 3HQXOLV PHQ\DGDUL EDKZD� WDQSD

EDQWXDQ GDQ ELPELQJDQ GDUL EHUEDJDL SLKDN� GDUL PDVD SHUNXOLDKDQ VDPSDL SDGD

SHQ\XVXQDQ VNULSVL LQL� VDQJDWODK VXOLW EDJL SHQXOLV XQWXN PHQ\HOHVDLNDQ VNULSVL

LQL� 2OHK NDUHQD LWX� SHQXOLV PHQJXFDSNDQ WHULPD NDVLK NHSDGD�

�� .HOXDUJD SHQXOLV \DQJ PHPEHULNDQ GXNXQJDQ� GRD� GDQ NHNXDWDQ�

�� %DSDN )DWKXO :DKLG� 6�7�� 0�6F�� 3K�'�� VHODNX 5HNWRU 8QLYHUVLWDV

,VODP ,QGRQHVLD�

�� %DSDN 3URI�� 'U�� ,U� +DUL 3XUQRPR 0�7� VHODNX 'HNDQ )DNXOWDV

7HNQRORJL ,QGXVWUL 8QLYHUVLWDV ,VODP ,QGRQHVLD�

�� %DSDN +HQGULN� 67�� 0�(QJ�� VHODNX .HWXD -XUXVDQ ,QIRUPDWLND

8QLYHUVLWDV ,VODP ,QGRQHVLD�

�� %DSDN 'U� 5DGHQ 7HGXK 'LUJDKD\X� 6�7�� 0�6F�� VHODNX .HWXD 3URJUDP

6WXGL ,QIRUPDWLND 8QLYHUVLWDV ,VODP ,QGRQHVLD�

�� %DSDN $KPDG )DWKDQ +LGD\DWXOODK� 6�7�� 0�&V�� \DQJ WHODK PHPEDQWX

SHQXOLV GDODP PHQ\HOHVDLNDQ WXJDV DNKLU LQL�

�� &KDQLIDK ,QGDK 5DWQDVDUL� 6�.RP�� 0�.RP�� VHODNX GRVHQ SHPELPELQJ�

�� %DSDN +DUWRQR VHODNX SHPLOLN NRV WHPSDW WLQJJDO SHQXOLV VHODPD NXOLDK

GL 8QLYHUVLWDV ,VODP ,QGRQHVLD�

�� 6HPXD SLKDN \DQJ VHFDUD ODQJVXQJ PDXSXQ WLGDN ODQJVXQJ PHPEHULNDQ

EDQWXDQ GDODP EHQWXN DSDSXQ�

8QWXN VHPXD EDQWXDQ \DQJ GLEHULNDQ� VHEDJDL SHQXOLV� VD\D LQJLQ

PHQJXFDSNDQ WHULPD NDVLK� -LND VD\D PHQJHUMDNDQ WXJDV DNKLU LQL� VD\D WLGDN DNDQ

OXSD PHPLQWD PDDI NHVDODKDQ DWDX NHNXUDQJDQ� 3HQXOLV EHUKDUDS DUWLNHO LQL

EHUPDQIDDW EDJL SHPEDFD GDQ GDSDW PHQJHPEDQJNDQ SHQHOLWLDQ LQL GL PDVD \DQJ

PHQGDWDQJ�
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0HGLD VRVLDO WHODK PHQMDGL PHGLD NRPXQLNDVL DQWDUD VDWX SHQJJXQD GHQJDQ

SHQJJXQD ODLQQ\D� VDODK VDWXQ\D 7ZLWWHU� 1DPXQ� WLGDN VHPXD RUDQJ \DQJ

PHQJJXQDNDQ 7ZLWWHU GHQJDQ EHQDU GDQ ELMDN� %DQ\DN RUDQJ ,QGRQHVLD \DQJ

PHQXOLV NDWD�NDWD EHUEDX 6$5$ �VXNX� DJDPD� UDV� GDQ DQWDUJRORQJDQ�� DWDX

PHQJHOXDUNDQ NDOLPDW \DQJ WLGDN SDQWDV GDQ PHQ\LQJJXQJ VHSHUWL PHQXOLV QDPD

ELQDWDQJ� DODW NHODPLQ� GDQ ODLQ�ODLQ� 2OHK NDUHQD LWX� SHUOX GLNHQDOL GHQJDQ

PHOLKDW NRQWHNV NDOLPDW VHFDUD NHVHOXUXKDQ� 3DGD SHQHOLWLDQ LQL SHQHOLWL� DNDQ

PHODNXNDQ NODVLILNDVL PHQJJXQDNDQ PHWRGH &11 GDQ /670 GHQJDQ HNVWUDNVL

ILWXU 7)�,')� 7)�,') GLJXQDNDQ XQWXN PHUXEDK WZHHW EHUEHQWXN WHNV \DQJ DNDQ

GLWDPSLONDQ NH GDODP EHQWXN YHFWRU� VHGDQJNDQ PHWRGH &11 GDQ /670

GLJXQDNDQ XQWXN PHQGDSDWNDQ PRGHO WHUEDLN XQWXN NODVLILNDVL WZHHW VHKLQJJD

GDSDW PHQJLGHQWLILNDVL WZHHW NHGDODP WLJD EXDK NDWHJRUL \DLWX QHWUDO �WLGDN

PHQJDQGXQJ NRQWHQ QHJDWLI�� NDWD NDVDU� GDQ NRQWHQ SRUQRJUDIL� %HUGDVDUNDQ KDVLO

SHQHOLWLDQ \DQJ GLODNXNDQ� GLSHUROHK EDKZD PHWRGH &11 GDQ /670 PHPLOLNL

SHUIRUPD NODVLILNDVL \DQJ EDLN NDUHQD GDUL HYDOXDVL HSRFK \DQJ GLJXQDNDQ

PHQJKDVLONDQ WLQJNDW DNXUDVL VHEHVDU ����� KDO LQL GDSDW GLOLKDW SDGD HSRFK NH

������ GDQ KDVLO FRQIXVLRQ PDWUL[ GHQJDQ UDWD�UDWD SUHFLVLRQ XQWXN NHODV QHWUDO

VHEHVDU ����� UHFDOO VHEHVDU ����� GDQ I��VFRUH VHEHVDU �����

.DWD NXQFL� 7ZHHW� /670� &11� 'HHS /HDUQLQJ
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*/26$5,80

&11 �&RQYROXWLRQDO

1HXUDO 1HWZRUN�

MDULQJDQ VDUDI WLUXDQ \DQJ PHPEHUL XPSDQ EDOLN GL

PDQD MDULQJDQ VDUDI PHPSHUWDKDQNDQ VWUXNWXU KLHUDUNL

GHQJDQ PHPSHODMDUL UHSUHVHQWDVL ILWXU LQWHUQDO GDQ

PHQJJHQHUDOLVDVL ILWXU�ILWXU GDODP PDVDODK JDPEDU

VHFDUD XPXP

&RQIXVLRQ 0DWUL[ PHWRGH XQWXN PHQJXML DOJRULWPD

'DWDVHW VHNXPSXODQ GDWD \DQJ GLJXQDNDQ SDGD SHQHOLWLDQ

(SRFK MXPODK WDKDSDQ SHODWLKDQ XQWXN VHOXUXK GDWD

.ODVLILNDVL UDQJNDLDQ SURVHV SHQJNDWHJRULDQ WHUKDGDS

VHNXPSXODQ GRNXPHQ PHQMDGL EHEHUDSD NHODV

/DEHOOLQJ SURVHV XQWXN PHODEHONDQ GDWD

/670 �/RQJ 6KRUW�

7HUP 0HPRU\�

PHUXSDNDQ EDJLDQ GDUL UHFXUUHQW QHXUDO QHWZRUN

�511� SDGD GHHS OHDUQLQJ

3UHSURFHVVLQJ VDODK VDWX ODQJNDK XQWXN PHQJKLODQJNDQ PDVDODK

\DQJ GDSDW PHQJDQJJX KDVLO SHQJRODKDQ GDWD

3\WKRQ EDKDVD SHPURJUDPDQ

7)�,') PHWRGH XQWXN PHQJKLWXQJ ERERW VXDWX NDWD �WHUP�

WHUKDGDS GRNXPHQ

7ZHHW WXOLVDQ \DQJ GLXQJJDK ROHK VHVHRUDQJ GL 7ZLWWHU
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*DPEDU ��� .RGH 7DKDSDQ 6SOLW 'DWD ���������������������������������������������������������������������

*DPEDU ��� .RGH 7DKDSDQ &DVH )ROGLQJ ������������������������������������������������������������� ��

*DPEDU ��� .RGH 7DKDSDQ 7RNHQL]LQJ ����������������������������������������������������������������� ��

*DPEDU ��� .RGH 7DKDSDQ 6WHPPLQJ ������������������������������������������������������������������� ��

*DPEDU ��� .RGH 7DKDSDQ .ODVLILNDVL &11�/670������������������������������������������� ��

*DPEDU ��� .RGH 7DKDSDQ &RQIXVLRQ 0DWUL[ ������������������������������������������������������ ��

*DPEDU ��� .RGH 7DKDSDQ (SRFK0RGHO ������������������������������������������������������������� ��

*DPEDU ��� .RGH 7DKDSDQ $FFXUDF\0RGHO �������������������������������������������������������� ��

*DPEDU ��� +DVLO $FFXUDF\0RGHO &11 � /670�������������������������������������������������

*DPEDU ���� .RGH 7DKDSDQ /RVV0RGHO �������������������������������������������������������������� ��

*DPEDU ���� +DVLO /RVV0RGHO ����������������������������������������������������������������������������� ��

*DPEDU ���� +DVLO 'HWHNVL .RQWHQ 3RUQRJUDIL �������������������������������������������������������

*DPEDU ���� +DVLO 'HWHNVL .RQWHQ 1HWUDO ��������������������������������������������������������������

*DPEDU ���� +DVLO 'HWHNVL .RQWHQ 8PSDWDQ ������������������������������������������������������� ��
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7DEHO ��� 3HQHOLWLDQ 7HUNDLW ��������������������������������������������������������������������������������������������������������

7DEHO ��� &RQIXVLRQ 0DWUL[ �������������������������������������������������������������������������������������������������������

7DEHO ��� 'DWDVHW 8MDUDQ 7ZHHW �������������������������������������������������������������������������������������������������

7DEHO ��� +DVLO 7DKDSDQ &DVH )ROGLQJ ����������������������������������������������������������������������������������� ��

7DEHO ��� +DVLO 7DKDSDQ 7RNHQL]LQJ ��������������������������������������������������������������������������������������� ��

7DEHO ��� .RGH 7DKDSDQ )LOWHULQJ ��������������������������������������������������������������������������������������������

7DEHO ��� +DVLO 7DKDSDQ 6WHPPLQJ ����������������������������������������������������������������������������������������� ��
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� %$% ,
3(1'$+8/8$1

��� /DWDU %HODNDQJ
7ZLWWHU PHUXSDNDQ VDODK VDWX PHGLD SHUWXNDUDQ LQIRUPDVL \DQJ PXGDK SHQJJXQDDQQ\D

GDQ SRSXOHU� 7ZLWWHU MXJD WHUPDVXN VDODK VDWX PHGLD VRVLDO \DQJ EDQ\DN GLJXQDNDQ GL

,QGRQHVLD NDUHQD PHPLOLNL SHUVHEDUDQ LQIRUPDVL \DQJ VDQJDW FHSDW �%HUOLDQD� GNN� ������

'DODP SHQJJXQDDQ VRVLDO PHGLD� PDVLK EDQ\DN RUDQJ NXUDQJ ELMDN GDODP EHUVRVLDOLVDVL

GL PHGLD 7ZLWWHU� %DQ\DN RUDQJ ,QGRQHVLD \DQJ PHQXOLV NDWD�NDWD EHUEDX 6$5$ �VXNX�

DJDPD� UDV� GDQ DQWDUJRORQJDQ�� DWDX PHQJHOXDUNDQ NDOLPDW \DQJ WLGDN SDQWDV� GDQ

PHQ\LQJJXQJ� 2OHK NDUHQD LWX� SHUOX GLNHQDOL GHQJDQ PHOLKDW NHVXOXUXKDQ NRQWHNV NDOLPDW

�+LGD\DWXOODK� GNN� ����� � $NDQ WHWDSL� XQWXN PHQJDQDOLVLV DWDX PHQJHQDOL NRQWHNV NDOLPDW

PHPLOLNL WDQWDQJDQ WHUVHQGLUL XQWXN PHQ\HOHVDLNDQQ\D� 0XODL GDUL EDJDLPDQD PHPLVDKNDQ

VHFDUD NRQWHNV WHUNDLW GHQJDQ NDWD�NDWD \DQJ DGD GL GDODP WZHHW� PHQJDQGXQJ NDWD�NDWD \DQJ

GLPXQJNLQNDQ PHQ\HUHPSHW GHQJDQ NDWD NDVDU DWDX NRQWHQ SRUQRJUDIL� DNDQ WHWDSL

VHEHQDUQ\D WLGDN� NDUHQD GDSDW GLPXQJNLQNDQ VHFDUD NRQWHNV NHVHOXUXKDQ WZHHW DGDODK

VHEXDK EHULWD� 2OHK NDUHQD LWX� GLODNXNDQ SHQHOLWLDQ LGHQWLILNDVL NRQWHQ QHJDWLI SDGD 7ZLWWHU

PHQJJXQDNDQ GHHS OHDUQLQJ� 'HHS OHDUQLQJ PHUXSDNDQ WHNQLN PDFKLQH OHDUQLQJ \DQJ

PHQJJXQDNDQ PHWRGH DUWLILFLDO QHXUDO QHWZRUNV GDODP PHQJHUMDNDQ WXJDVQ\D� 'HHS OHDUQLQJ

PHPSHODMDUL GDWD GHQJDQ DEVWUDNVL \DQJ WLQJJL GHQJDQ PHPDQIDDWNDQ DUVLWHNWXU KLUDUNL

�$UKDP� ������

'DODP SHQHOLWLDQ LQL� SHQHOLWL PHQJJXQDNDQ PHWRGH GHHS OHDUQLQJ &RQYROXWLRQDO

1HXUDO 1HWZRUN �&11� GDQ /RQJ 6KRUW�7HUP 0HPRU\ �/670�� &11 PHUXSDNDQ VDODK VDWX

DOJRULWPD GDUL GHHS OHDUQLQJ \DQJ PHUXSDNDQ SHUNHPEDQJDQ GDUL 0XOWL /D\HU 3HUFHSWURQ

�0/3�� &11 PHPLOLNL NHOHELKDQ GDODP PHQJJDEXQJNDQ HNVWUDNVL ILWXU \DQJ EHUEDVLV IHDWXUH

OHDUQLQJ �SHPEHODMDUDQ ILWXU� GDQ NODVLILNDVL GDODP VHEXDK SURVHV SHPEHODMDUDQ �-XOLDQR 	

)LUGDXV� ����� � /RQJ 6KRUW�7HUP 0HPRU\ �/670� \DQJ PHUXSDNDQ EDJLDQ GDUL 5HFXUUHQW

1HXUDO 1HWZRUN �511� SDGD GHHS OHDUQLQJ �$PHOLD� GNN� ����� � .HGXD PHWRGH WHUVHEXW

GLSLOLK NDUHQD PHPLOLNL WLQJNDW DNXUDVL \DQJ VDQJDW EDLN DSDELOD GLJDEXQJNDQ �$EGXOUDKPDQ

	 %D\NDUD� ������

7XMXDQ GDUL SHQHOLWLDQ LQL DGDODK XQWXN PHQJLGHQWLILNDVL WLJD NDWHJRUL GDUL VHEXDK WZHHW�

QHWUDO �WLGDN PHQJDQGXQJ NRQWHQ QHJDWLI�� XPSDWDQ� GDQ NRQWHQ SRUQRJUDIL� 3URVHV
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LGHQWLILNDVL GLODNXNDQ GHQJDQ PRGHO GDUL NXPSXODQ WZHHW EHUEDKDVD ,QGRQHVLD \DQJ EHULVL

WLJD NDWHJRUL GL DWDV� 3HQHOLWLDQ LQL EHUWXMXDQ XQWXN PHQJHWDKXL KDVLO DNXUDVL GDUL

SHQJJDEXQJDQ �FRPELQHG� PHWRGH &11 GDQ /670� VHKLQJJD GLKDUDSNDQ SHQHUDSDQ NHGXD

PHWRGH WHUVHEXW PHPLOLNL QLODL DNXUDVL \DQJ WLQJJL NDUHQD EHUGDVDUNDQ SHQHOLWLDQ \DQJ

GLODNXNDQ ROHK �$EGXOUDKPDQ 	 %D\NDUD� ����� SHQJJDEXQJDQ &11 GDQ /670 PHPLOLNL

WLQJNDW DNXUDVL PHQFDSDL �����

��� 5XPXVDQ 0DVDODK

%HUGDVDUNDQ ODWDU EHODNDQJ PDVDODK� PDND UXPXVDQ \DQJ GLDQJNDW VHEDJDL EHULNXW�

D� %DJDLPDQD PHODNXNDQ NODVLILNDVL WHUKDGDS NRQWHQ WZHHW PHQMDGL MHQLV� NRQWHQ

QHWUDO �WLGDN EHULVL NRQWHQ QHJDWLI�� XPSDWDQ� GDQ NRQWHQ SRUQRJUDIL GHQJDQ PHWRGH

GHHS OHDUQLQJ"

E� %DJDLPDQD SHUIRUPD PRGHO NODVLILNDVL JDEXQJDQ &11 GDQ /670 GDODP

PHODNXNDQ NODVLILNDVL XQWXN PHQJLGHQWLILNDVL NRQWHQ QHJDWLI SDGD 7ZLWWHU"

��� %DWDVDQ 0DVDODK

$GD EHEHUDSD EDWDVDQ PDVDODK \DQJ GLJXQDNDQ XQWXN PHPEDWDVL VDVDUDQ XWDPD WXJDV

DNKLU LQL DGDODK VHEDJDL EHULNXW�

D� 'DWD \DQJ GLDPELO DGDODK GDWD WZHHW \DQJ GLSHUROHK GDUL 7ZLWWHU $3,�

E� 'DWD WZHHW \DQJ GLJXQDNDQ PHUXSDNDQ EDKDVD ,QGRQHVLD�

F� +DVLO DNKLU EHUXSD SURWRW\SH \DQJ DNDQ PHQJKLWXQJ KDVLO DNXUDVL WHUKDGDS GDWD

WHNV GDQ PHPEHULNDQ RXWSXW EHUXSD SHUVHQWDVH�

G� 'DWD SUHSURFHVVLQJ PHQJJXQDNDQ OLEUDU\ 6DVWUDZL� SDQGDV� QXPS\ GDQ 1/7.�

��� 7XMXDQ 3HQHOLWLDQ
7XMXDQ GDUL SHQHOLWLDQ LQL DGDODK VHEDJDL EHULNXW�

D� 8QWXN PHODNXNDQ SHQJKLWXQJDQ DNXUDVL WHUKDGDS WLJD MHQLV NRQWHQ WZHHW� NRQWHQ

QHWUDO �WLGDN EHULVL NRQWHQ QHJDWLI�� XPSDWDQ� GDQ NRQWHQ SRUQRJUDIL GHQJDQ PHWRGH

GHHS OHDUQLQJ� 'HQJDQ EHJLWX� GDSDW GLNHWDKXL NRQWHQ QHJDWLI GL 7ZLWWHU GDQ GDSDW

GLKLQGDUL DWDX GLODSRUNDQ�

E� 8QWXN PHQJHWDKXL SHUIRUPD PRGHO NODVLILNDVL PHQJJXQDNDQ SHQJJDEXQJDQ

PHWRGH &11 GDQ /670 GDODP PHODNXNDQ NODVLILNDVL NRQWHQ QHJDWLI SDGD 7ZLWWHU�
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VHKLQJJD KDVLO SHUIRUPD \DQJ GLGDSDWNDQ GLMDGLNDQ DFXDQ DWDX UHIHUHQVL GDODP

PHODNXNDQ SHQHOLWLDQ \DQJ DNDQ GLODNXNDQQ\D VHODQMXWQ\D�

��� 0DQIDDW 3HQHOLWLDQ

0DQIDDW \DQJ GLSHUROHK GDUL SHQHOLWLDQ LQL DGDODK VHEDJDL EHULNXW�

D� 0HQJHWDKXL KDVLO SHQJJXQDDQ JDEXQJDQ PHWRGH &11 GDQ /670 GDODP

SHQJNODVLILNDVLDQ NRQWHQ WZHHW EDKDVD ,QGRQHVLD GDSDW GLWHUDSNDQ GHQJDQ EDLN DWDX

WLGDN�

E� 0HQJHWDKXL VHEHUDSD EDQ\DN PDV\DUDNDW 7ZLWWHU \DQJ PHPEXDW NRQWHQ WZHHW QHJDWLI�

+DVLO LQL MXJD GDSDW PHQMDGL VDODK VDWX DFXDQ EDJL EHUEDJDL SLKDN \DQJ EHUNHSHQWLQJDQ

VHSHUWL SLKDN 7ZLWWHU \DQJ VXGDK PHQHUDSNDQ ILOWHU WHUNDLW NRQWHQ QHJDWLI�

��� 6LVWHPDWLND 3HQHOLWLDQ
6LVWHPDWLND SHQXOLVDQ SHQHOLWLDQ LQL DGDODK VHEDJDL EHULNXW�

%$% , 3(1'$+8/8$1
%DE SHQGDKXOXDQ DNDQ PHPEDKDV WHQWDQJ ODWDU EHODNDQJ� UXPXVDQ PDVDODK� EDWDVDQ

PDVDODK� WXMXDQ SHQHOLWLDQ� PDQIDDW SHQHOLWLDQ� GDQ VLVWHPDWLND SHQHOLWLDQ�

%$% ,, /$1'$6$1 7(25,

%DE ODQGDVDQ WHRUL DNDQ PHPEDKDV SHQHOLWLDQ VHEHOXPQ\D GDQ GDVDU WHRUL� %DJLDQ LQL

DNDQ PHPSHUNHQDONDQ RSHUDVL GDODP NODVLILNDVL WHNV�

%$% ,,, 0(72'2/2*, 3(1(/,7,$1
%DE PHWRGRORJL SHQHOLWLDQ EHULVL GHVNULSVL PHQJHQDL ODQJNDK�ODQJNDK \DQJ GLODNXNDQ

GDODP SHQHOLWLDQ�

%$% ,9 +$6,/ '$1 3(0%$+$6$1

%DE KDVLO GDQ SHPEDKDVDQ EHULVLNDQ KDVLO NODVLILNDVL WZHHW EDKDVD ,QGRQHVLD VHUWD

SHPEDKDVDQ GDUL SHQHOLWLDQ \DQJ WHODK GLODNXNDQ�

%$% 9 .(6,038/$1 '$1 6$5$1
%DE NHVLPSXODQ GDQ VDUDQ EHULVLNDQ NHVLPSXODQ \DQJ GLDPELO VHWHODK PHODNXNDQ

SHQHOLWLDQ GDQ SHPEHULDQ VDUDQ XQWXN SHUEDLNDQ SDGD SHQHOLWLDQ EHULNXWQ\D�

� %$% ,,
/$1'$6$1 7(25,
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��� 3HQHOLWLDQ 7HUNDLW
3DGD EDJLDQ SHQHOLWLDQ WHUNDLW LQL DNDQ PHPEDKDV SHQHOLWLDQ�SHQHOLWLDQ \DQJ WHODK

GLODNXNDQ VHEHOXPQ\D GDQ PHQMDGL VXPEHU UXMXNDQ SDGD SHQHOLWLDQ LQL� 7DEHO ���

PHQXQMXNNDQ SHQHOLWLDQ \DQJ SHUQDK GLODNXNDQ� %HEHUDSD KDVLO SHQHOLWLDQ KDQ\D

PHQ\LPSXONDQ JDULV EHVDU GDUL SHQHOLWLDQ \DQJ VXGDK GLWHOLWL�

�� 3HQHOLWLDQ VHEHOXPQ\D SHUQDK GLODNXNDQ ROHK $EGXOORK 	 +LGD\DWXOODK ������ � \DQJ

EHUWXMXDQ XQWXN GDUL PHQJLGHQWLILNDVL NRQWHQ \DQJ PHQJDQGXQJ PDNQD SHUXQGXQJDQ

VHFDUD GDULQJ �F\EHUEXOO\LQJ� SDGD PHGLD VRVLDO� 'DODP NDVXV LQL� SHQXOLV PHPLOLK

PHGLD VRVLDO 7ZLWWHU VHEDJDL REMHN SHQHOLWLDQ� 6HWLGDNQ\D WHUGDSDW ����� EDULV GDWD

\DQJ WHODK GLNXPSXONDQ� 'DWD�GDWD WHUVHEXW EHULVL GXD MHQLV FXLWDQ EDLN FXLWDQ \DQJ

PHPLOLNL NHFHQGHUXQJDQ F\EHUEXOO\LQJ GDQ \DQJ WLGDN� 8QWXN PHQFDSDL WXMXDQ

SHQHOLWLDQ� SHQHOLWL PHQJJXQDNDQ OLPD ODQJNDK SHQHOLWLDQ� \DLWX SHQJXPSXODQ GDWD�

SUHSURFHVVLQJ� HNVWUDNVL ILWXU� NODVLILNDVL� GDQ HYDOXDVL� (PSDW DOJRULWPD 0DFKLQH

/HDUQLQJ GLLPSOHPHQWDVLNDQ GDODP SHQHOLWLDQ LQL� \DLWX .�1HDUHVW 1HLJKERU �.11��

0XOWLQRPLDO 1DwYH %D\HV� /RJLVWLF 5HJUHVVLRQ� GDQ 6XSSRUW 9HFWRU 0DFKLQH ZLWK OLQHDU

NHUQHO �690�� 'DSDW GLVLPSXONDQ EDKZD NHHPSDW DOJRULWPD WHUVHEXW PHPLOLNL

SHUIRUPD \DQJ UHODWLI VDPD� $NXUDVL GDUL PDVLQJ PDVLQJ DOJRULWPD GLWXOLVNDQ VHEDJDL

EHULNXW 0XOWLQRPLDO 1DwYH %D\HV ������� /RJLVWLF 5HJUHVVLRQ ������� 6XSSRUW 9HFWRU

0DFKLQH GHQJDQ OLQHDU NHUQHO ������� GDQ .�1HDUHVW 1HLJKERU �.11� �������

�� 3HQHOLWLDQ \DQJ GLODNXNDQ ROHK $PHOLD� $OGLQR� 	 ,VQDLQ ������� 7XMXDQ SHQHOLWLDQ LQL

XQWXN PHODNXNDQ DQDOLVLV VHQWLPHQ WHUKDGDS VDODK VDWX JUXS :KDWV$SS \DLWX JUXS FKDW

\DQJ EHUQDPD ³6KLQXEL´ XQWXN GLODNXNDQ DQDOLVLV VHQWLPHQ PHQJJXQDNDQ PHWRGH /RQJ

6KRUW 7HUP 0HPRU\ WHUKDGDS UHVSRQV SHQJJXQD GL JUXS WHUNDLW ILWXU�ILWXU \DQJ WHUVHGLD

SDGD :KDWVDSS� 0HWRGH /670 GLJXQDNDQ XQWXN PHQJHWDKXL WLQJNDW DNXUDVL WHUKDGDS

GDWD \DQJ GLJXQDNDQ GDQ SHQHOLWLDQ LQL MXJD PHQJJXQDNDQ ILWXU ZRUG�YHF� +DVLO \DQJ

GLGDSDW SDGD SHQHOLWLDQ DQDOLVLV VHQWLPHQ LQL \DLWX� PHQGDSDWNDQ WLQJNDW DNXUDVL VHEHVDU

���� SUHFLVLRQ ���� GDQ UHFDOO VHEHVDU ��� 0HWRGH /670 LQL PHPLOLNL DNXUDVL \DQJ

EDLN SDGD SHPURVHVDQ DQDOLVLV VHQWLPHQ FKDW JUXS :KDWV$SS LQL�

�� 3HQHOLWLDQ \DQJ GLODNXNDQ ROHK +LGD\DWXOODK� +DNLP� 	 6HPEDGD� ������ � 'DODP

SHQHOLWLDQ LQL� SHQHOLWL PHPSUHVHQWDVLNDQ NODVLILNDVL NRQWHQ GHZDVD SDGD GDWD 7ZLWWHU

PHQJJXQDNDQ /RQJ 6KRUW�7HUP 0HPRU\ �/670� 1HXUDO 1HWZRUN� 8QWXN PHQHPXNDQ

PRGHO NODVLILNDVL WHUEDLN� SDGD SHQHOLWLDQ LQL GLEDQJXQ HPSDW PRGHO /670 GHQJDQ

VNHQDULR \DQJ EHUEHGD XQWXN VHWLDS PRGHO /670� 3HQHOLWLDQ LQL MXJD PHPEDQGLQJNDQ
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NLQHUMD PHWRGH /670 GHQJDQ EHEHUDSD PHWRGH SHPEHODMDUDQ PHVLQ WUDGLVLRQDO�

WHUPDVXN 0XOWLQRPLDO 1DwYH %D\HV� 5HJUHVL /RJLVWLN� GDQ .ODVLILNDVL 9HNWRU 'XNXQJDQ�

%HUGDVDUNDQ SHUFREDDQ� PRGHO WHUEDLN GLSHUROHK GHQJDQ PHQHUDSNDQ GXD ODSLVDQ

/670 GHQJDQ GURSRXW GHQJDQ DNXUDVL ������� 3HQFDSDLDQ LQL VHGLNLW OHELK WLQJJL

����� GDUL DNXUDVL PRGHO 69&� 3DGD SHQHOLWLDQ LQL MXJD PHQHPXNDQ EDKZD DGDQ\D

GURSRXW PHPSHQJDUXKL QLODL ORVV GDQ QLODL DNXUDVL� +DVLO SHQHOLWLDQ PHQXQMXNNDQ

EDKZD QLODL ORVV PHQXUXQ GDUL ������ PHQMDGL ����� GDQ DNXUDVL PHQLQJNDW GDUL

������ PHQMDGL �������

�� 3HQHOLWLDQ WHUNDLW ODLQQ\D MXJD SHUQDK GLODNXNDQ $EGXOUDKPDQ 	 %D\NDUD ������ �

3HQHOLWLDQ LQL PHPEDKDV NODVLILNDVL EHULWD SDOVX GL PHGLD VRVLDO WHODK PHQGDSDWNDQ

EDQ\DN SHUKDWLDQ GDODP VDWX GHNDGH WHUDNKLU NDUHQD NHPXGDKDQ PHQDPEDKNDQ NRQWHQ

SDOVX PHODOXL VLWXV PHGLD VRVLDO� 6HODLQ LWX� RUDQJ OHELK VXND PHQGDSDWNDQ EHULWD GL

PHGLD VRVLDO GDULSDGD GL WHOHYLVL QDVLRQDO� 7UHQ LQL WHODK PHQ\HEDENDQ PHQLQJNDWQ\D

PLQDW SDGD EHULWD SDOVX� 3HQHOLWLDQ LQL EHUIRNXV SDGD SHQJNODVLILNDVLDQ EHULWD SDOVX GL

PHGLD VRVLDO GHQJDQ NRQWHQ WHNVWXDO �NODVLILNDVL WHNV�� 'DODP NODVLILNDVL LQL� HPSDW

PHWRGH WUDGLVLRQDO GLWHUDSNDQ XQWXN PHQJHNVWUDN ILWXU GDUL WHNV �IUHNXHQVL LVWLODK ±

IUHNXHQVL GRNXPHQ WHUEDOLN� YHNWRU KLWXQJDQ� YHNWRU OHYHO NDUDNWHU� GDQ YHNWRU OHYHO 1�

*UDP�� PHQJJXQDNDQ �� SHQJNODVLILNDVL SHPEHODMDUDQ PHVLQ �PDFKLQH OHDUQLQJ� GDQ

SHPEHODMDUDQ PHQGDODP �GHHS OHDUQLQJ� \DQJ EHUEHGD XQWXN PHQJNDWHJRULNDQ

NXPSXODQ GDWD EHULWD \DQJ SDOVX� +DVLO \DQJ GLSHUROHK PHQXQMXNNDQ EDKZD EHULWD

SDOVX GHQJDQ NRQWHQ WHNVWXDO PHPDQJ GDSDW GLNODVLILNDVLNDQ� WHUXWDPD PHQJJXQDNDQ

MDULQJDQ VDUDI FRQYROXWLRQDO� 3HQHOLWLDQ LQL PHPSHUROHK UHQWDQJ DNXUDVL ��� KLQJJD

���� GHQJDQ PHQJJXQDNDQ SHQJNODVLILNDVL \DQJ EHUEHGD�

�� 3HQHOLWLDQ VHEHOXPQ\D MXJD SHUQDK GLODNXNDQ ROHK %DGMULH� 3UDWLZL� 	 $QJJDQD �������

$OJRULWPD &11 �&RQYROXWLRQDO 1HXUDO 1HWZRUN� PHUXSDNDQ DOJRULWPD GHHS OHDUQLQJ

\DQJ GDSDW PHQJJXQDNDQ JDPEDU VHEDJDL PDVXNDQ� PHQHWDSNDQ NHSHQWLQJDQ XQWXN

EHUEDJDL DVSHN GDQ REMHN GDODP JDPEDU DJDU GDSDW PHPEHGDNDQ VDWX GHQJDQ \DQJ ODLQ

GDQ PHPLOLNL DNXUDVL \DQJ WLQJJL� VHKLQJJD GDODP SHQHOLWLDQ DQDOLVLV VHQWLPHQ UHYLHZ

SURGXN ,QGL+RPH GDQ )LUVW 0HGLD� 3HQHOLWLDQ LQL EHUWXMXDQ XQWXN PHODNXNDQ SHQLODLDQ

SURGXN WHUKDGDS SURYLGHU PHQJJXQDNDQ PHWRGH DQDOLVLV VHQWLPHQ UHYLHZ FXVWRPHU GDUL

WLDS WZHHWV \DQJ SHODQJJDQ EHULNDQ GHQJDQ DOJRULWPD FRQYROXWLRQDO QHXUDO QHWZRUN�

+DVLO DNXUDVL \DQJ GLGDSDWNDQ� GLSHUROHK DNXUDVL WHUWLQJJL VHEHVDU ��� XQWXN SURYLGHU

,QGL+RPH GDQ ��� XQWXN SURYLGHU )LUVW 0HGLD�
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�� 3HQHOLWLDQ VHODQMXWQ\D GLODNXNDQ ROHK ,KVDQ� ,VNDQGDU� +DUDKDS� 	 $JXVWLDQ ������

3HQHOLWLDQ LQL PHPEDKDV PHQJHQDL XMDUDQ NHEHQFLDQ GDQ EDKDVD NDVDU� 0DVDODK XWDPD

XMDUDQ NHEHQFLDQ GDQ EDKDVD NDVDU PXGDK GLWHPXNDQ GL GDODP NRPXQLNDVL WHUWXOLV GL

PHGLD VRVLDO VHSHUWL 7ZLWWHU� \DQJ GDSDW PHPLFX WHUMDGLQ\D SHUVHQJNHWDDQ GL DQWDUD

NRUEDQ GDQ SHQJXMDUQ\D� 3HQHOLWLDQ LQL EHUWXMXDQ XQWXN PHPEDQJXQ VLVWHP XQWXN

PHQJNODVLILNDVL WZHHW DSDNDK PHQJDQGXQJ XMDUDQ NHEHQFLDQ GDQ NDWD�NDWD NDVDU�

'DWDVHW \DQJ GLJXQDNDQ WHUGLUL GDUL ������ WZHHW DVOL GDUL 7ZLWWHU� :RUG HPEHGGLQJ

GLJXQDNDQ XQWXN ILWXU GDUL WHNV� $OJRULWPD GHFLVLRQ WUHH GLJXQDNDQ XQWXN NODVLILNDVL�

5HND\DVD ILWXU GDQ SHQJDWXUDQ SDUDPHWHU PHQXQMXNNDQ SHQLQJNDWDQ SHUIRUPD GHWHNVL�

)LWXU OHNVLNRQ GL NODVLILNDVL GHFLVLRQ WUHH PHQJKDVLONDQ DNXUDVL WHUWLQJJL XQWXN GHWHNVL

NHWLJD NHODV� \DLWX NHODV XMDUDQ NHEHQFLDQ� NDWD�NDWD NDVDU GDQ OHYHO XMDUDQ NHEHQFLDQ�

GDULSDGD UHND\DVD ILWXU NKXVXV GDQ ILWXU WHNVWXDO� 5DWD�UDWD DNXUDVL GDUL NHWLJD NHODV

PHQLQJNDW GDUL ������ PHQMDGL ������ XQWXN NRPSRVLVL GDWD ODWLK�XML ������ GDQ GDUL

������ PHQMDGL ������ XQWXN NRPSRVLVL �� EDQGLQJ ���

�� 3HQHOLWLDQ WHUNDLW MXJD GLODNXNDQ ROHK 'ZLWDPD 	 +LGD\DW ������ � 3HQHOLWLDQ LQL

PHPEDKDV PHQJHQDL WHUMDGLQ\D SHQLQJNDWDQ \DQJ VLJQLILNDQ GDODP DNWLYLWDV

NRPXQLNDVL DQWDU SHQJJXQD LQWHUQHW GL PHGLD RQOLQH NDUHQD DGDQ\D SHQLQJNDWDQ

SHQJJXQD PHGLD VRVLDO� 0LVDOQ\D� SHQJJXQD 7ZLWWHU GDSDW PHQJLULP SHVDQ PHODOXL

WZHHW PHUHND� 1DPXQ� WZHHW MXJD ELVD PHQJDQGXQJ PDNQD QHJDWLI� 2OHK NDUHQD LWX�

SHUOX PHQGDSDW SHUKDWLDQ NKXVXV NDUHQD EHUSRWHQVL PHQJDQGXQJ XMDUDQ NHEHQFLDQ�

%DKNDQ SHPHULQWDK PHPDQGDQJ SHUOX XQWXN PHQHUELWNDQ UHJXODVL XQWXN PHQDQJDQL

NDVXV XMDUDQ NHEHQFLDQ VHSHUWL 8QGDQJ�8QGDQJ ,QIRUPDVL GDQ 7UDQVDNVL (OHNWURQLN

�88 ,7(� \DQJ GLWHUELWNDQ SDGD WDKXQ ���� 3DVDO �� D\DW � 8MDUDQ .HEHQFLDQ�

0DFKLQH OHDUQLQJ �0/� PHUXSDNDQ VDODK VDWX WHNQLN \DQJ GDSDW GLJXQDNDQ GDODP

PHQJLGHQWLILNDVL SROD� $GD EHUEDJDL MHQLV GDWD \DQJ GDSDW GLWHUDSNDQ 0/� WHUPDVXN

WHNV �GLNHQDO VHEDJDL WH[W DQDO\WLF�� 3HQHOLWLDQ VHEHOXPQ\D WHODK PHQJJXQDNDQ PHWRGH

6XSSRUW 9HFWRU 0DFKLQH �690� XQWXN PHQJLGHQWLILNDVL XMDUDQ NHEHQFLDQ SDGD WHNV

7ZLWWHU GHQJDQ OHELK GDUL VDWX ODEHO �PXOWLODEHO�� 7XMXDQ GDUL SHQHOLWLDQ LQL DGDODK XQWXN

PHQJLGHQWLILNDVL XMDUDQ NHEHQFLDQ GL 7ZLWWHU GHQJDQ ODEHO OHELK GDUL VDWX �PXOWLODEHO�

PHODOXL &RQYROXWLRQDO 1HXUDO 1HWZRUN �&11�� 3HQHOLWLDQ WHUVHEXW PHPSHUROHK PRGHO

&11 WHUEDLN GHQJDQ DNXUDVL ������ GDUL GDWDVHW PXOWLODEHO WHQWDQJ XMDUDQ NHEHQFLDQ

GDODP WHNV EHUEDKDVD ,QGRQHVLD�



�

�� 3HQHOLWLDQ WHUNDLW MXJD GLODNXNDQ ROHK 5DPGKDQL ������ � 3HQHOLWLDQ LQL PHPEDKDV

PHQJHQDL SHUQ\DWDDQ 0HQGLNEXG 5HSXEOLN ,QGRQHVLD PHQJHQDL NHEHUODQMXWDQ

SHPEHODMDUDQ GDULQJ GL DZDO WDKXQ ���� \DQJ PHPSHUROHK NRPHQWDU SRVLWLI GDQ QHJDWLI

GDUL PDV\DUDNDW ,QGRQHVLD� .RPHQWDU WHUVHEXW VXOLW GLSLODK XQWXN PHQGDSDWNDQ WHUP

DWDX NDWD KDVLO GDUL NRPHQWDU SRVLWLI DWDX QHJDWLI NDUHQD SHQJJXQDDQ UDJDP EDKDVD

GDODP PHGLD VRVLDO GL DQWDUDQ\D WLGDN IRUPDO� PHQJJXQDNDQ VLPERO� VLQJNDWDQ� EDKDVD

DVLQJ� GDQ EDKDVD GDHUDK� 7XMXDQ SHQHOLWLDQ LQL DGDODK XQWXN PHODNXNDQ

SHQJNODVLILNDVLDQ WHUKDGDS VHQWLPHQ SRVLWLI� QHJDWLI� GDQ QHWUDO WHUKDGDS GDWD XML �WZHHW

WHUNDLW SHPEHODMDUDQ GDULQJ�� VHUWD PHQJHWDKXL DNXUDVL PRGHO NODVLILNDVL GHQJDQ

PHQJJXQDNDQ PHWRGH GHHS OHDUQLQJ� 7DKDSDQ SHQHOLWLDQ LQL WHUGLUL GDUL SHQJDPELODQ

GDWD PHQWDK �FUDZOLQJ�� SUH�SURFHVVLQJ GDWD� NODVLILNDVL GHQJDQ PHWRGH GHHS OHDUQLQJ�

GDQ HYDOXDVL FURVV YDOLGDWLRQ GHQJDQ PHQJJXQDNDQ WRROV 5DSLG0LQHU� +DVLO SHUFREDDQ

SDGD SHQHOLWLDQ PHQXQMXNDQ EDKZD PHWRGH WHUEDLN SDGD GDWD WZHHW DGDODK PHWRGH GHHS

OHDUQLQJ \DLWX GHQJDQ DNXUDVL VHEHVDU ����� NHWLND GLEDQGLQJNDQ GHQJDQ PHWRGH 1DwYH

%D\HV \DQJ PHPLOLNL DNXUDVL VHEHVDU ���� GDQ N�11 \DQJ PHPLOLNL DNXUDVL VHEHVDU

���� 'LNHWDKXL MXJD EDKZD VHEDQ\DN ��� NRPHQWDU SRVLWLI� ��� NRPHQWDU QHJDWLI�

GDQ ��� NRPHQWDU QHWUDO�

�� 3HQHOLWLDQ WHUNDLW ODLQQ\D GLODNXNDQ ROHK =DPLO ������ � 3DGD SHQHOLWLDQ LQL PHPEDKDV

PHQJHQDL NDOLPDW SDGD WZHHW \DQJ EHULVLNDQ NRQWHQ RIHQVLI DWDX PHQ\LQJJXQJ GDSDW

PHQJDMDN NHSDGD SHUPXVXKDQ� 3HQ\DULQJDQ WZHHW VHFDUD PDQXDO WLGDN WHUXNXU GDQ

PHPEXWXKNDQ ZDNWX \DQJ ODPD VHKLQJJD GLEXWXKNDQ DSOLNDVL XQWXN PHODNXNDQ

SHQ\DULQJDQ� 3HQHOLWLDQ LQL PHQJJXQDNDQ PHWRGH NODVLILNDVL \DLWX 1DwYH %D\HV

&ODVVLILHU� 'DWD \DQJ GLJXQDNDQ \DLWX WZHHW WHQWDQJ SROLWLN� 'DWD WZHHW GLSHUROHK

EHUGDVDUNDQ KDVKWDJ WHUNDLW WHQWDQJ SROLWLN GDQ PHPDQIDDWNDQ 7ZLWWHU $3, �$SSOLFDWLRQ

3URJUDPPLQJ ,QWHUIDFH�� 3HQHOLWLDQ LQL PHQJJXQDNDQ GDWDVHW EHUMXPODK ����� GDWD

\DQJ GLEDJL PHQMDGL ��� GDWD NHODV RIHQVLI GDQ ��� GDWD NHODV WLGDN RIHQVLI� +DVLO

SHQJXMLDQ PHQXQMXNNDQ QLODL DNXUDVL WHUWLQJJL \DLWX SDGD ELJUDP VHEHVDU ���� QLODL

SUHFLVLRQ WHUWLQJJL \DLWX SDGD WULJUDP VHEHVDU ������� GDQ QLODL UHFDOO WHUWLQJJL \DLWX

SDGD ELJUDP VHEHVDU ������� %HUGDVDUNDQ KDVLO SHQHOLWLDQ GDSDW GLVLPSXONDQ EDKZD

1DwYH %D\HV &ODVVLILHU EHUKDVLO PHQJNODVLILNDVLNDQ WZHHW \DQJ EHUVLIDW RIHQVLI DWDX

WLGDN RIHQVLI�

��� 3HQHOLWLDQ WHUNDLW ODLQQ\D MXJD GLODNXNDQ ROHK )DGOL 	 +LGD\DWXOODK ������ � 3HQHOLWLDQ

LQL PHPEDKDV PHQJHQDL F\EHUEXOO\LQJ PHUXSDNDQ PDVDODK \DQJ KDUXV PHQMDGL
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SHUKDWLDQ SHQWLQJ ROHK PDV\DUDNDW� &\EHUEXOO\LQJ WHUPDVXN NHELDVDDQ EXUXN \DQJ

EHUGDPSDN PHQJHULNDQ� PXODL GDUL JDQJJXDQ SVLNRORJLV NRUEDQ� KLQJJD PXQFXOQ\D

NDVXV EXQXK GLUL� 7XMXDQ GDUL SHQHOLWLDQ LQL DGDODK PHQJLGHQWLILNDVL NRQWHQ \DQJ

PHQJDQGXQJ PDNQD SHUXQGXQJDQ VHFDUD GDULQJ �F\EHUEXOO\LQJ� SDGD PHGLD VRVLDO

NKXVXVQ\D 7ZLWWHU� 'DODP NDVXV LQL� VXPEHU GDWD SHQHOLWLDQ LQL EHUDVDO GDUL PHGLD

VRVLDO 7ZLWWHU� 6HWLGDNQ\D� DGD ����� GDWD \DQJ WHODK GLNXPSXONDQ� 'DWD WHUVHEXW WHUGLUL

GDUL GXD MHQLV FXLWDQ GHQJDQ PDVLQJ�PDVLQJ FXLWDQ PHPLOLNL NHFHQGHUXQJDQ

F\EHUEXOO\LQJ GDQ QRQF\EHUEXOO\LQJ� 7XMXDQ SHQHOLWLDQ DNDQ WHUFDSDL GHQJDQ

PHODNXNDQ EHEHUDSD ODQJNDK \DQJ SHUWDPD \DLWX SHQJXPSXODQ GDWD� ODOX SUHSURFHVVLQJ�

NHPXGLDQ HNVWUDNVL ILWXU� VHWHODK LWX NODVLILNDVL� GDQ WHUDNKLU HYDOXDVL� 'XD DOJRULWPD

GHHS OHDUQLQJ GLLPSOHPHQWDVLNDQ GDODP SHQHOLWLDQ LQL� \DLWX /670 GDQ %L/670�

'DODP SHQHOLWLDQ LQL GLVLPSXONDQ EDKZD NHGXD DOJRULWPD WHUVHEXW PHPLOLNL SHUIRUPD

\DQJ UHODWLI VDPD� $NXUDVL GDUL PDVLQJ�PDVLQJ DOJRULWPD GLWXOLVNDQ VHEDJDL EHULNXW

/RQJ 6KRUW�7HUP 0HPRU\ ������ GDQ %LGLUHFWLRQDO /RQJ 6KRUW�7HUP 0HPRU\ �������

/DOX� XQWXN QLODL GDUL )��6FRUH GDUL PDVLQJ�PDVLQJ DOJRULWPD VHEDJDL EHULNXW /RQJ

6KRUW�7HUP 0HPRU\ ������ GDQ %LGLUHFWLRQDO /RQJ 6KRUW�7HUP 0HPRU\ �������

%HUGDVDUNDQ SHQHOLWLDQ WHUNDLW GL DWDV� GLUDQJNXP SDGD 7DEHO ����

7DEHO ��� 3HQHOLWLDQ WHUNDLW

3HQHOLWL -XGXO 0HWRGH +DVLO

�$EGXOORK 	

+LGD\DWXOODK�

�����

'HWHNVL

&\EHUEXOO\LQJ SDGD

&XLWDQ 0HGLD 6RVLDO

7ZLWWHU

.11� 690�

/RJLVWLF

5HJUHVVLRQ� GDQ

0XOWLQRPLDO

1DwYH %D\HV

1LODL DFFXUDF\� SUHFLVLRQ�

UHFDOO� GDQ )��6FRUH GDUL

/LQHDU 690 SDOLQJ WLQJJL

GHQJDQ QLODL PDVLQJ�

PDVLQJ ������ ����� �����

�����

�$PHOLD�

$OGLQR� 	

,VQDLQ� �����

7HNV GDQ DQDOLVLV

VHQWLPHQ SDGD FKDW

JUXS ZKDWVDSS

0HQJJXQDNDQ ORQJ

VKRUW�WHUP PHPRU\

�OVWP�

/670 +DVLO \DQJ GLGDSDW SDGD

SHQHOLWLDQ DQDOLVLV

VHQWLPHQ LQL \DLWX�

PHQGDSDWNDQ WLQJNDW

DNXUDVL VHEHVDU ����

SUHFLVLRQ ���� GDQ UHFDOO

VHEHVDU ��
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�+LGD\DWXOODK�

+DNLP� 	

6HPEDGD�

�����

$GXOW &RQWHQW

&ODVVLILFDWLRQ RQ

,QGRQHVLDQ 7ZHHWV

XVLQJ /670 1HXUDO

1HWZRUN

/670�

0XOWLQRPLDO

1DwYH %D\HV�

/RJLVWLF

5HJUHVVLRQ�

6XSSRUW 9HFWRU

&ODVVLILFDWLRQ

0RGHO WHUEDLN GLGDSDWNDQ

GHQJDQ PHQHUDSNDQ �

ODSLVDQ /670 GHQJDQ

DNXUDVL �������

3HQFDSDLDQ WHUVHEXW OHELK

WLQJJL ����� OHELK WLQJJL

GDULSDGD PRGHO 69&� +DVLO

GDUL ORVV YDOXH EHUNXUDQJ

GDUL ������ PHQMDGL

����� GDQ DNXUDVL

PHQLQJNDW GDUL ������

PHQMDGL �������

�$EGXOUDKPDQ

	 %D\NDUD�

�����

)DNH 1HZV

'HWHFWLRQ 8VLQJ

0DFKLQH /HDUQLQJ

DQG 'HHS /HDUQLQJ

$OJRULWKPV

6LPSOH 1HXUDO

1HWZRUN� 511 �

/670� &11 �

/670

3HQHOLWLDQ LQL PHPSHUROHK

KDVLO $NXUDVL NODVLILNDVL

VDQJDW NXDW� WHUXWDPD VDDW

PHQJJXQDNDQ WHNQRORJL

&11 � /670� NDUHQD

WHNQLN LQL PHPEHULNDQ

DNXUDVL ���� GDODP ZDNWX

\DQJ VDQJDW VLQJNDW�

�%DGMULH�

3UDWLZL� 	

$QJJDQD�

�����

$QDOLVLV 6HQWLPHQ

5HYLHZ &XVWRPHU

7HUKDGDS 3URGXN

,QGLKRPH 'DQ )LUVW

0HGLD

0HQJJXQDNDQ

$OJRULWPD

&RQYROXWLRQDO

1HXUDO 1HWZRUN

&RQYROXWLRQDO

1HXUDO 1HWZRUN

+DVLO DNXUDVL \DQJ

GLGDSDWNDQ� PHPSHUROHK

DNXUDVL WHUWLQJJL XQWXN

SURYLGHU ,QGL+RPH VHEHVDU

���� SUHFLVLRQ� ���� UHFDOO�

���� )��VFRUH �����

�,KVDQ�

,VNDQGDU�

+DUDKDS� 	

$JXVWLDQ�

$OJRULWPH GHFLVLRQ

WUHH XQWXN

PHQGHWHNVL XMDUDQ

NHEHQFLDQ GDQ

&ODVLILFDWLRQ )LWXU OHNVLNRQ GL NODVLILNDVL

'HFLVLRQ 7UHH

PHQJKDVLONDQ DNXUDVL

WHUWLQJJL XQWXN GHWHNVL
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����� EDKDVD NDVDU

PXOWLODEHO SDGD

7ZLWWHU EHUEDKDVD

,QGRQHVLD

NHWLJD NHODV� \DLWX NHODV

XMDUDQ NHEHQFLDQ� NDWD�NDWD

NDVDU GDQ OHYHO XMDUDQ

NHEHQFLDQ� GDULSDGD

UHND\DVD ILWXU NKXVXV GDQ

ILWXU WHNVWXDO� 5DWD�UDWD

DNXUDVL GDUL NHWLJD NHODV

PHQLQJNDW GDUL ������

PHQMDGL ������ XQWXN

NRPSRVLVL GDWD ODWLK�XML

������ GDQ GDUL ������

PHQMDGL ������ XQWXN

NRPSRVLVL ������

�'ZLWDPD 	

+LGD\DW�� �����

,GHQWLILNDVL 8MDUDQ

.HEHQFLDQ

0XOWLODEHO 3DGD

7HNV 7ZLWWHU

%HUEDKDVD

,QGRQHVLD

0HQJJXQDNDQ

&RQYROXWLRQ 1HXUDO

1HWZRUN

&RQYROXWLRQ

1HXUDO 1HWZRUN

3HQHOLWLDQ WHUVHEXW

PHPSHUROHK PRGHO &11

WHUEDLN GHQJDQ DNXUDVL

������ GDUL GDWDVHW

PXOWLODEHO WHQWDQJ XMDUDQ

NHEHQFLDQ GDODP WHNV

EHUEDKDVD ,QGRQHVLD

�5DPGKDQL 1��

�����

$1$/,6,6

6(17,0(1

3(1**81$

7:,77(5

7(5+$'$3

%(/$-$5

'$5,1*

6(/$0$

3$1'(0,

&29,'���

'(1*$1 '((3

.11� 1DwYH

%D\HV� 'HHS

/HDUQLQJ

+DVLO SHUFREDDQ SDGD

SHQHOLWLDQ PHQXQMXNDQ

EDKZD PHWRGH WHUEDLN SDGD

GDWD WZHHW DGDODK PHWRGH

'HHS /HDUQLQJ \DLWX

GHQJDQ DNXUDVL VHEHVDU

����� NHWLND GLEDQGLQJNDQ

GHQJDQ PHWRGH 1DwYH

%D\HV \DQJ PHPLOLNL

DNXUDVL VHEHVDU ���� GDQ

N�11 \DQJ PHPLOLNL
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/($51,1* DNXUDVL VHEHVDU ����

'LNHWDKXL MXJD EDKZD

VHEDQ\DN ��� NRPHQWDU

SRVLWLI� ��� NRPHQWDU

QHJDWLI� GDQ ��� NRPHQWDU

QHWUDO�

�=DPLO� ����� .ODVLILNDVL .DOLPDW

2IHQVLI 3DGD 0HGLD

6RVLDO 7ZLWWHU

0HQJJXQDNDQ

0HWRGH 1DwYH

%D\HV &ODVVLILHU

1DLYH %D\HV

&ODVVLILHU

+DVLO DNXUDVL WHUWLQJJL

VHEHVDU ������ GHQJDQ

PRGHO ELJUDP� QLODL

SUHFLVLRQ SDGD PRGHO

WULJUDP VHEHVDU ������

GDQ QLODL UHFDOO WHUWLQJJL

\DLWX SDGD PRGHO ELJUDP

VHEHVDU �������

�)DGOL 	

+LGD\DWXOODK�

�����

,GHQWLILNDVL

&\EHUEXOO\LQJ SDGD

0HGLD 6RVLDO

7ZLWWHU

0HQJJXQDNDQ

0HWRGH /670 GDQ

%L/670�

/670� %L/670 0RGHO %L/670

PHQGDSDWNDQ QLODL

DFFUXDF\ VHEHVDU ������

����� GDQ QLODL )��6FRUH

VHEHVDU ������ ������ 3DGD

PRGHO /670� WLGDN

PHPLOLNL SHUEDQGLQJDQ

\DQJ MDXK GHQJDQ KDVLO

DFFUXDF\ ������ ����� GDQ

QLODL )��6FRUH VHEHVDU

������ ������

��� 'DVDU 7HRUL

����� 'HHS /HDUQLQJ

'HHS OHDUQLQJ PHUXSDNDQ PHWRGH OHDUQLQJ \DQJ PHPDQIDDWNDQ DUWLILFLDO QHXUDO

QHWZRUN \DQJ EHUODSLV�ODSLV �PXOWLOD\HU�� $UWLILFDO QHXUDO QHWZRUN NLQL GLEXDW PLULS RWDN

PDQXVLD� GL PDQD QHXURQ�QHXURQ WHUNRQHNVL VDWX VDPD ODLQ VHKLQJJD PHPEHQWXN VHEXDK

MDULQJDQ QHXURQ \DQJ VDQJDW UXPLW �1XJURKR� )HQULDQD� 	 $ULMDQWR� ����� � 'HHS OHDUQLQJ
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MXJD PHUXSDNDQ VHEXDK SHQGHNDWDQ GDODP PHODNXNDQ SHQ\HOHVDLDQ PDVDODK SDGD VLVWHP�

VLVWHP SHPEHODMDUDQ NRPSXWHU GHQJDQ PHPDNDL NRQVHS KLHUDUNL �%DGMULH� GNN� ������

'HHS OHDUQLQJ PHUXSDNDQ VDODK VDWX ELGDQJ GDUL PDFKLQH OHDUQLQJ \DQJ

PHPDQIDDWNDQ MDULQJDQ V\DUDI WLUXDQ XQWXN LPSOHPHQWDVL SHUPDVDODKDQ GHQJDQ GDWDVHW \DQJ

EHVDU GDQ PHQJJXQDNDQ PHWRGH DUWLILFLDO QHXUDO QHWZRUN� 7HNQLN GHHS OHDUQLQJ PHPEHULNDQ

DUVLWHNWXU \DQJ VDQJDW NXDW XQWXN VXSHUYLVHG OHDUQLQJ GHQJDQ PHQDPEDKNDQ OHELK EDQ\DN

ODSLVDQ� PDND PRGHO SHPEHODMDUDQ WHUVHEXW GDSDW PHZDNLOL GDWD FLWUD EHUODEHO GHQJDQ OHELK

EDLN� 3DGD PDFKLQH OHDUQLQJ WHUGDSDW WHNQLN XQWXN PHQJJXQDNDQ HNVWUDNVL ILWXU GDUL GDWD

SHODWLKDQ GDQ DOJRULWPD SHPEHODMDUDQ NKXVXV XQWXN PHQJNODVLILNDVL FLWUD PDXSXQ XQWXN

PHQJHQDOL VXDUD� 1DPXQ� PHWRGH LQL PDVLK PHPLOLNL EHEHUDSD NHNXUDQJDQ EDLN GDODP KDO

NHFHSDWDQ GDQ DNXUDVL �7ULDNQR� ������

����� .ODVLILNDVL 7HNV
.ODVLILNDVL PHUXSDNDQ UDQJNDLDQ SURVHV SHQJNDWHJRULDQ WHUKDGDS VHNXPSXODQ

GRNXPHQ PHQMDGL EHEHUDSD NHODV �$EGXOORK 	 +LGD\DWXOODK� ����� � 7XMXDQ GDUL NODVLILNDVL

WHNV DGDODK PHQHWDSNDQ GRNXPHQ WHNV NH GDODP VDWX DWDX EHEHUDSD NDWHJRUL \DQJ WHODK

GLWHQWXNDQ�

*DPEDU ��� 3URVHV .ODVLILNDVL 7HNV �6XPEHU� GHYRSHGLD�RUJ�

*DPEDU ��� PHUXSDNDQ SURVHV GDUL NODVLILNDVL WHNV� /DQJNDK \DQJ GLODNXNDQ GDODP

PHODNXNDQ NODVLILNDVL WHNV DGDODK GHQJDQ PHQJXEDK WHNV PHQMDGL QXPHULN GDODP EHQWXN

YHNWRU PHQJJXQDNDQ IHDWXUH H[WUDFWLRQ� .HPXGLDQ� IHDWXUH VHW GDQ WDJV GLJXQDNDQ GDODP

DOJRULWPD SHPEHODMDUDQ PHVLQ XQWXN PHPEXDW PRGHO NODVLILNDVL� 3URVHV LQL GLVHEXW SURVHV

SHODWLKDQ �WUDLQLQJ�� /DOX� PRGHO NODVLILNDVL \DQJ GLKDVLONDQ GLJXQDNDQ XQWXN PHPSUHGLNVL

WHNV� 3URVHV LQL GLVHEXW SURVHV SHQJXMLDQ �WHVWLQJ� �+LGD\DWXOODK� GNN� ������
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����� 7H[W 0LQLQJ

7H[W PLQLQJ PHUXSDNDQ VDODK VDWX WHNQLN \DQJ GDSDW GLJXQDNDQ XQWXN PHODNXNDQ

NODVLILNDVL GRNXPHQ� FOXVWHULQJ� LQIRUPDWLRQ H[WUDFWLRQ� DQDOLVLV VHQWLPHQ� GDQ LQIRUPDWLRQ

UHWULYDO� 7H[W PLQLQJ PHUXSDNDQ YDULDVL GDUL GDWD PLQLQJ \DQJ EHUXVDKD PHQHPXNDQ SROD

\DQJ PHQDULN GDUL VHNXPSXODQ GDWD WHNVWXDO \DQJ EHUMXPODK EHVDU �6XGLDQWRUR 	 =XOLDUVR�

����� � 7H[W PLQLQJ PHUXSDNDQ SHQDPEDQJDQ GDWD \DQJ EHUXSD WHNV GL PDQD VXPEHU GDWD

ELDVDQ\D GLGDSDWNDQ GDUL GRNXPHQ GDQ WXMXDQQ\D DGDODK PHQFDUL NDWD�NDWD \DQJ GDSDW

PHZDNLOL LVL GDUL GRNXPHQ VHKLQJJD GDSDW GLODNXNDQ DQDOLVLV NHWHUKXEXQJDQ DQWDUD GRNXPHQ

�6LPDWXSDQJ 	 8WRPR� ������

����� 3UD�3HQJRODKDQ �3UHSURFHVVLQJ�
3UD�3HQJRODKDQ PHUXSDNDQ SURVHV DZDO NODVLILNDVL GRNXPHQ \DQJ EHUWXMXDQ

PHQ\LDSNDQ GDWD DJDU PHQMDGL WHUVWXNWXU� 3UD�3HQJRODKDQ PHUXSDNDQ VDODK VDWX ODQJNDK

\DQJ SHQWLQJ GDODP DQDOLVLV VHQWLPHQ� 7DKDSDQ GDODP SUD�SHQJRODKDQ \DLWX �%DGMULH� GNN�

������

�� &DVH )ROGLQJ

7LGDN VHPXD WHNV GDODP GRNXPHQ NRQVLVWHQ GDODP SHQJJXQDDQ KXUXI NDSLWDO�

0DND GDUL LWX� FDVH IROGLQJ GLJXQDNDQ GDODP PHQJRQYHUVL NHVHOXUXKDQ WHNV GDODP

GRNXPHQ PHQMDGL VXDWX EHQWXN VWDQGDU �PHQMDGL ORZHUFDVH�� 6HEDJDL FRQWRK� XVHU

LQJLQ PHQGDSDWNDQ LQIRUPDVL ³.20387(5´ GHQJDQ PHQJHWLN ³.RP3XWHU´ DWDX

³NRPS87(5´� WHWDSL GLEHULNDQ KDVLO UHWULHYDO \DQJ VDPD \DNQL ³NRPSXWHU´� 'DODP KDO

LQL� FDVH IROGLQJ GLJXQDNDQ XQWXN PHQJXEDK VHPXD KXUXI GDODP GRNXPHQ PHQMDGL

KXUXI NHFLO �7MXW $ZDOL\DK =XUDL\DK� ������

�� 7RNHQL]LQJ

7DKDSDQ WRNHQL]LQJ PHUXSDNDQ WDKDSDQ SHPRWRQJDQ VWULQJ LQSXW EHUGDVDUNDQ WLDS

NDWD \DQJ PHQ\XVXQQ\D �7MXW $ZDOL\DK =XUDL\DK� ������ &RQWRK GDUL WRNHQL]LQJ GDSDW

GLOLKDW SDGD *DPEDU ����



��

*DPEDU ��� &RQWRK 7DKDS WRNHQL]LQJ

�� )LOWHULQJ

7DKDS ILOWHULQJ PHUXSDNDQ WDKDS PHQJDPELO NDWD�NDWD SHQWLQJ GDUL KDVLO WRNHQ

GHQJDQ PHQJJXQDNDQ VWRSOLVW �PHPEXDQJ NDWD NXUDQJ SHQWLQJ� DWDX ZRUGOLVW

�PHQ\LPSDQ NDWD SHQWLQJ� �7MXW $ZDOL\DK =XUDL\DK� ����� � &RQWRKQ\D GDSDW GLOLKDW

SDGD *DPEDU ����

*DPEDU ��� &RQWRK 7DKDS ILOWHULQJ

�� 6WHPPLQJ

7HNQLN VWHPPLQJ GLSHUOXNDQ XQWXN PHPSHUNHFLO MXPODK LQGHNV \DQJ EHUEHGD GDUL

VXDWX GRNXPHQ GDQ MXJD XQWXN PHODNXNDQ SHQJHORPSRNDQ NDWD�NDWD ODLQ \DQJ

PHPLOLNL NDWD GDVDU GDQ DUWL \DQJ VHUXSD QDPXQ PHPLOLNL EHQWXN DWDX IRUP \DQJ

EHUEHGD �7MXW $ZDOL\DK =XUDL\DK� ����� � *DPEDU ��� PHQXQMXNNDQ FRQWRK WDKDS

VWHPPLQJ�

*DPEDU ��� &RQWRK 7DKDS 6WHPPLQJ



��

����� 7HUP )UHTXHQF\ ,QYHUVH 'RFXPHQW )UHTXHQF\ �7)�,')�
0HWRGH 7)�,') PHUXSDNDQ PHWRGH XQWXN PHQJKLWXQJ ERERW VXDWX NDWD �WHUP�

WHUKDGDS GRNXPHQ� 0HWRGH LQL MXJD WHUNHQDO HILVLHQ� PXGDK� GDQ PHPLOLNL KDVLO \DQJ

DNXUDW� 0HWRGH LQL PHQJJDEXQJNDQ GXD NRQVHS XQWXN SHUKLWXQJDQ ERERW� \DLWX IUHNXHQVL

NHPXQFXODQ VHEXDK NDWD GL GDODP VHEXDK GRNXPHQ WHUWHQWX GDQ LQYHUVH IUHNXHQVL

GRNXPHQ \DQJ PHQJDQGXQJ NDWD WHUVHEXW� )UHNXHQVL NHPXQFXODQ NDWD GL GDODP GRNXPHQ

\DQJ GLEHULNDQ PHQXQMXNNDQ VHEHUDSD SHQWLQJ NDWD WHUVHEXW GL GDODP GRNXPHQ �1DI
DQ�

GNN� ������

'HHS OHDUQLQJ WHWDS PHPEXWXKNDQ IHDWXUH H[WUDFWRU� KDO LQL GLNDUHQDNDQ SDGD NDVXV

NODVLILNDVL GLSHUOXNDQ SHQJRODKDQ VHQWLPHQ EHUGDVDUNDQ NHPXQFXODQ IUHNXHQVL� +DO LQL

GLGDVDUL GHQJDQ NHPDPSXDQ 7)�,') LWX VHQGLUL \DQJ GL PDQD PHPEHULNDQ SHPERERWDQ

NDWD \DQJ OHELK EHVDU SDGD NDWD \DQJ PHPLOLNL IUHNXHQVL NDWD \DQJ OHELK VHGLNLW�

3HQGHNDWDQ 7)�,') PHQ\DMLNDQ WHNV GHQJDQ UXDQJ WDEHO \DQJ GL VHWLDS FLUL GDODP

WHNV VHVXDL GHQJDQ VDWX NDWD� 7) �7HUP )UHTXHQF\� DNDQ PHQJKLWXQJ IUHNXHQVL

NHPXQFXODQ VHEXDK NDWD GDQ GLEDQGLQJNDQ MXPODK VHOXUXK NDWD \DQJ DGD GL GDODP

GRNXPHQ� 3HUVDPDDQ \DQJ GLJXQDNDQ XQWXN PHQJKLWXQJ 7) GLWXQMXNNDQ SDGD 3HUVDPDDQ

����

݂ݐ ݅ ൌ ݍ݁ݎ݂ ሺݐͳሻ
ݍ݁ݎ݂ ሺݐሻσ

���

.HWHUDQJDQ�

WI�L� � 1LODL WHUP IUHTXHQF\ VHEXDK NDWD GDODP VHEXDK GRNXPHQ�

)UHT �WL� � )UHNXHQVL NHPXQFXODQ VHEXDK NDWD GDODP VHEXDK GRNXPHQ�

ݍ݁ݎ݂� �ݐ� � -XPODK NHVHOXUXKDQ NDWD GDODP GRNXPHQ�

6HPHQWDUD ,') �,QYHUVH 'RFXPHQW )UHTXHQF\� PHQJKLWXQJ DOJRULWPD GDUL MXPODK

VHOXUXK GRNXPHQ GDQ GLEDQGLQJNDQ GHQJDQ MXPODK GRNXPHQ GL PDQD GDODP GRNXPHQ

WHUVHEXW NDWD �W� \DQJ GLPDNVXG PXQFXO� 5XPXV XQWXN PHQJKLWXQJ ,') GLWXQMXNNDQ SDGD

3HUVDPDDQ ����

݂݀ݐ ݅ ൌ ��� ܦ
݀ǣ݀א݅ݐ

���

.HWHUDQJDQ�

LGI�L� � 1LODL LQYHUVH GRFXPHQW IUHTXHQF\ VHEXDK NDWD GL VHOXUXK LVL GRNXPHQ�



��

_'_ � -XPODK VHOXUXK GRNXPHQ�

_�G� WLא G`_ � -XPODK GRNXPHQ \DQJ PHQJDQGXQJ NDWD �W��

'HQJDQ NHGXD SHUVDPDDQ WHUVHEXW PDND GDSDW GLWHQWXNDQ QLODL ERERW �Z� VHEXDK

NDWD GDODP VHNXPSXODQ GRNXPHQ� GHQJDQ PHQJKLWXQJ SHUNDOLDQ GDUL NHGXD SHUVDPDDQ

VHEHOXPQ\D� 3HUVDPDDQ ��� XQWXN PHQHQWXNDQ QLODL ERERW �Z� VHEXDK NDWD�

ݐ݄ܹ݃݅݁ ݂ݐ െ ݂݅݀ ݅ ൌ ݂ݐ ݅ ൈ ݂݅݀ሺ݅ሻ ���

,QIRUPDVL WHUNDLW WLPH VHULHV DNDQ KLODQJ VHWHODK SURVHV 7)�,')� QDPXQ GDSDW

GLODNXNDQ UHSUHVHQWDWLRQ OHDUQLQJ� 5HSUHVHQWDWLRQ OHDUQLQJ PHUXSDNDQ PHWRGH XQWXN

PHODNXNDQ NRPSUHVL IHDWXUH YHFWRU PHQJJXQDNDQ QHXUDO QHWZRUN� 3URVHV PHODNXNDQ

NRPSUHVL GLVHEXW HQFRGLQJ� KDVLO IHDWXUH YHFWRU GDODP EHQWXN WHUNRPSUHV GLVHEXW FRGLQJ�

6ROXVL GDUL LQIRUPDVL DWDX WLPH VHULHV \DQJ KLODQJ GLODNXNDQ GHFRGLQJ� 'HFRGLQJ PHUXSDNDQ

SURVHV PHQJHPEDOLNDQ KDVLO NRPSUHVL NH EHQWXN DZDO�

����� &RQYROXWLRQDO 1HXUDO 1HWZRUN �&11�

&RQYROXWLRQDO 1HXUDO 1HWZRUN �&11� PHUXSDNDQ MDULQJDQ VDUDI WLUXDQ \DQJ PHPEHUL

XPSDQ EDOLN GL PDQD MDULQJDQ VDUDI PHPSHUWDKDQNDQ VWUXNWXU KLHUDUNL GHQJDQ PHPSHODMDUL

UHSUHVHQWDVL ILWXU LQWHUQDO GDQ PHQJJHQHUDOLVDVL ILWXU�ILWXU GDODP PDVDODK JDPEDU VHFDUD

XPXP VHSHUWL SHQJHQDODQ REMHN GDQ PDVDODK FRPSXWHU YLVLRQ� &11 GLNHQDO MXJD VHEDJDL

&RQY1HWV� \DQJ PHUXSDNDQ EDJLDQ GDUL DUWLILFLDO QHXUDO QHWZRUN� 3HQJJXQDDQQ\D WLGDN

WHUEDWDV SDGD JDPEDU� GDSDW MXJD GLJXQDNDQ XQWXN PHQFDSDL KDVLO GDODP PDVDODK SHPURVHVDQ

EDKDVD DODPL GDQ SHQJHQDODQ XFDSDQ �+HUPDQWR� GNN� ����� � 3DGD SHQHOLWLDQ LQL� &11

PHODNXNDQ HNVWUDNVL ILWXU PHQJJXQDNDQ ODSLVDQ NRQYROXVL GDQ ODSLVDQ SRROLQJ� $UVLWHNWXU

GDUL &11 WHUJDPEDU SDGD *DPEDU ����



��

*DPEDU ��� $UVLWHNWXU &11

*DPEDU ��� PHQXQMXNNDQ PRGHO OD\HU \DQJ GLEXDW SDGD SHQHOLWLDQ LQL� 7HUGDSDW

EHEHUDSD OD\HU GL DQWDUDQ\D VHQWHQFH PDWUL[� FRQYROXWLRQDO IHDWXUH PDS� SRROHG UHSU�

FRQYROXWLRQDO IHDWXUH PDS� SRROHG UHSU� KLGGHQ OD\HU GDQ VRIWPD[� &11 \DQJ DNDQ

GLLPSOHPHQWDVLNDQ WLGDN PHQJJXQDNDQ EDQ\DN ODSLVDQ� KDO LQL EHUWXMXDQ XQWXN PHQJKHPDW

ZDNWX WUDLQLQJ� $UVLWHNWXU &11 \DQJ VHGHUKDQD VXGDK GLUDVD PHQFXNXSL XQWXN

PHQ\HOHVDLNDQ NODVLILNDVL GDWD� PHQJLQJDW NDWHJRUL XQWXN NODVLILNDVL KDQ\D VHGLNLW� $GDSXQ

VHGLNLWQ\D MXPODK GDWD \DQJ GLJXQDNDQ XQWXN SHPEHODMDUDQ GDQ GLSUHGLNVL DNDQ GLKDVLONDQ

DNXUDVL \DQJ NXUDQJ PDNVLPDO�

����� /RQJ 6KRUW�7HUP 0HPRU\ �/670�
/RQJ 6KRUW�7HUP 0HPRU\ �/670� \DQJ PHUXSDNDQ EDJLDQ GDUL 5HFXUUHQW 1HXUDO

1HWZRUN �511� SDGD GHHS OHDUQLQJ �$PHOLD� GNN� ����� � .HPXGDKDQ PHQJDWDVL

NHWHUJDQWXQJDQ MDQJND SDQMDQJ �ORQJ WHUP GHSHQGHQFLHV� SDGD PDVXNDQQ\D� \DLWX VDODK VDWX

IXQJVL /670� 0HPRU\ EORFN SDGD /670 GDSDW PHQHQWXNDQ QLODL PDQD \DQJ DNDQ GLSLOLK

VHEDJDL NHOXDUDQ \DQJ UHOHYDQ WHUKDGDS PDVXNDQ \DQJ GLEHULNDQ� +DO LQL PHUXSDNDQ

NHOHELKDQ \DQJ GLPLOLNL ROHK /670 GLEDQGLQJNDQ 511 �+DVWRPR 	 6DW\R� ������

3HQJJXQDDQ /670 GLJXQDNDQ XQWXN PHQ\LPSDQ RXWSXW \DQJ GLKDVLONDQ GDUL ODSLVDQ &11 NH

GDODP ODSLVDQ /670� 3HQJJDEXQJDQ PHWRGH &11 GDQ /670 GLODNXNDQ GLNDUHQDNDQ /670

VHQGLUL PDVLK NXUDQJ WHSDW GDODP PHODNXNDQ NODVLILNDVL GDQ WLGDN GDSDW PHODNXNDQ

SHQJDPELODQ ERERW \DQJ OHELK EHUPDNQD� VHKLQJJD PHPHUOXNDQ ODSLVDQ NRQYROXVL GDQ

ODSLVDQ SRROLQJ VHUWD IXOO\ FRQQHFWHG OD\HU� $UVLWHNWXU /670 GLWXQMXNNDQ SDGD *DPEDU ����



��

*DPEDU ��� $UVLWHNWXU /670

3DGD *DPEDU ��� $UVLWHNWXU /670 WHUGDSDW � KDVLO QLODL RXWSXW� \DQJ GL DQWDUDQ\D

RXWSXW SHUWDPD PHUXSDNDQ NHOXDUDQ VHEHQDUQ\D \DQJ GLODQMXWNDQ NHPEDOL NH FHOO EHULNXWQ\D

GDQ PHQMDGL RXWSXW GDUL FHOO LWX� 3DGD VLVWHP /670 WHUGDSDW WLJD EXDK SLQWX DWDX JDWHV� GL

DQWDUDQ\D LQSXW� IRUJHW� GDQ RXWSXW JDWH� 3DGD LQSXW JDWH EHUWXMXDQ XQWXN PHPDVXNNDQ GDWD

EDUX� VHGDQJNDQ PHQJKDSXV LQIRUPDVL \DQJ WLGDN SHQWLQJ WHUGDSDW SDGD IRUJHW JDWH GDQ

PHPHQJDUXKL NHOXDUDQ SDGD VDDW ZDNWX EHUVDPDDQ PHUXSDNDQ WXJDV GDUL RXWSXW JDWH�

�� )RUJHW *DWH

)RUJHW JDWH GDSDW GLUXPXVNDQ VHEDJDL EHULNXW �$OGL HW DO�� ������

ݐܨ ൌ ሺܹ݂Ǥߪ ሾ݄ݐ െ ͳǡ ሿݐݔ  ܾ݂ሻ ���

.HWHUDQJDQ�

¦W �)RUJHW JDWH

ı � )XQJVL VLJPRLG

:¦ � 1LODL ZHLJKW XQWXN IRUJHW JDWH

KW�� � 1LODL RXWSXW VHEHOXP RUGH NH�W

[W � 1LODL LQSXW SDGD RUGH NH�W

E¦ � 1LODL ELDV SDGD IRUJHW JDWH

�� ,QSXW *DWH

)RUPXOD GDUL LQSXW JDWH VHEDJDL EHULNXW �$UIDQ 	 /XVVLDQD (73� ������

ݐܫ ൌ ߪ ሺ݅ݓǤ ሾ݄ݐ െ ͳǡ ሿݐݔ  ܾ݅ሻ ���

.HWHUDQJDQ�

LW � ,QSXW JDWH



��

ı � )XQJVL VLJPRLG

:W � 1LODL ZHLJKW XQWXN LQSXW JDWH

KW�� � 1LODL RXWSXW VHEHOXP RUGH NH�W

[W � 1LODL LQSXW SDGD RUGH NH�W

EL � 1LODL ELDV SDGD LQSXW JDWH

�� &HOO $NVHQ *DWH

&HOO DNVHQ JDWH PHUXSDNDQ PHPRU\ FHOO \DQJ GLDNWLYDVL PHQJJXQDNDQ WDQK GHQJDQ

UXPXV VHEDJDL EHULNXW �$UIDQ 	 /XVVLDQD (73� ������

ݐ̵ܥ ൌ Ǥܿݓሺ݄݊ܽݐ ሾ݄ݐ െ ͳǡ ሿݐݔ  ܾܿሻ ���

.HWHUDQJDQ�

ݐ̵ܥ � 1LODL EDUX \DQQJ GLWDPEDKNDQ NH FHOO VWDWH

7DQK � )XQJVL WDQK

:F � 1LODL ZHLJKW XQWXN FHOO VWDWH

KW�� � 1LODL RXWSXW VHEHOXP 2UGH NH�W

[W � 1LODL LQSXW SDGD RUGH NH�W

EF � 1LODL ELDV SDGD FHOO VWDWH

�� 2XWSXW 6WDWH

)RUPXOD \DQJ GLJXQDNDQ SDGD RXWSXW VWDWH DGDODK VHEDJDL EHULNXW �/XELV 	 .KDULVXGLQ�

�����

ݐܱ ൌ ߪ ሺݓǤ ሾ݄ݐ െ ͳǡ ሿݐݔ  ܾ ���

.HWHUDQJDQ�

2W � 2XWSXW JDWH

ı � )XQJVL VLJPRLG

ZR � 1LODL ZHLJKW XQWXN RXWSXW JDWH

KW�� � 1LODL RXWSXW VHEHOXP RUGH NH�W

[W � 1LODL LQSXW SDGD RUGH NH�W

ER � 1LODL ELDV SDGD RXWSXW JDWH

�� &HOO 6WDWH

'HQJDQ UXPXV VHEDJDL EHULNXW �/XELV 	 .KDULVXGLQ� ������

ݐܥ ൌ ݐ݂ כ ݐܥ െ ͳ  ݐ݅ כ ݐ̵ܥ ���



��

.HWHUDQJDQ�

&W � &HOO VWDWH

)W � )RUJHW JDWH

&W�� � &HOO VWDWH VHEHOXP RUGH NH�W

,W � ,QSXW JDWH

&¶W � 1LODL EDUX \DQJ GLWDPEDKNDQ NH FHOO VWDWH

�� +�6WDWH

)RUPXOD GDUL K�VWDWH VHEDJDL EHULNXW �$UIDQ 	 /XVVLDQD (73� ������

ݐ݄ ൌ ݐ כ ݄݊ܽݐ ሺݐܥሻ ���

.HWHUDQJDQ�

KW � 1LODL RXWSXW

2W � 2XWSXW JDWH

7DQK � )XQJVL WDQK

&W � 1HZ FHOO VWDWH

����� &RQIXVLRQ 0DWUL[

0HWRGH XQWXN PHQJXML DOJRULWPD DGDODK PHWRGH FRQIXVLRQ PDWUL[� &RQIXVLRQ PDWUL[

PHUXSDNDQ VXDWX LQVWUXPHQ \DQJ GLJXQDNDQ XQWXN PHQJHYDOXDVL SHUIRUPD GDUL PRGHO

NODVLILNDVL \DQJ WHODK GLKDVLONDQ� $NDQ WHWDSL� WLGDN VHPXD DOJRULWPD GDSDW GLXML GHQJDQ

PHQJJXQDNDQ FRQIXVLRQ PDWUL[� KDQ\D VXSHUYLVHG OHDUQLQJ \DQJ GLJXQDNDQ XQWXN NODVLILNDVL

�$QGUDLQL 	 0DKGL\DK� ����� � 3DGD FRQIXVLRQ PDWUL[ WHUGDSDW WUXH SRVLWLYHV DGDODK MXPODK

UHFRUG SRVLWLI \DQJ GLNODVLILNDVLNDQ VHEDJDL SRVLWLI� IDOVH SRVLWLYHV DGDODK MXPODK UHFRUG

QHJDWLI \DQJ GLNODVLILNDVLNDQ VHEDJDL SRVLWLI� IDOVH QHJDWLYHV DGDODK MXPODK UHFRUG SRVLWLI

\DQJ GLNODVLILNDVLNDQ VHEDJDL QHJDWLI� 'DWD XML \DQJ GLPDVXNNDQ NH GDODP FRQIXVLRQ PDWUL[

GLKLWXQJ GDQ PHQJKDVLONDQ QLODL VHQVLWLYLW\ �UHFDOO�� VSHFLILFLW\� SUHFLVLRQ� GDQ DFFXUDF\�

$GDSXQ GHWDLO GDUL FRQIXVLRQ PDWUL[ GDSDW GLOLKDW SDGD 7DEHO ����

7DEHO ��� &RQIXVLRQ 0DWUL[

7UXH 9DOXH
7UXH )DOVH

3U
H

GL
FW 7UXH 73 )3



��

&RUUHFW UHVXOW 8QH[SHFWHG 5HVXOW

)DOVH )1
0LVVLQJ 5HVXOW

71
&RUHFW $EVHQFH RI UHVXOW

�� 7UXH 3RVLWLYH �73� DUWLQ\D VHEHUDSD EDQ\DN GDWD \DQJ DNWXDO NHODVQ\D SRVLWLI� GDQ

PRGHO MXJD PHPSUHGLNVL SRVLWLI�

�� 7UXH 1HJDWLYH �71� DUWLQ\D VHEHUDSD EDQ\DN GDWD \DQJ DNWXDO NHODVQ\D QHJDWLI� GDQ

PRGHO PHPSUHGLNVL QHJDWLI�

�� )DOVH 3RVLWLYH �)3� DUWLQ\D VHEHUDSD EDQ\DN GDWD \DQJ DNWXDO NHODVQ\D QHJDWLI�

QDPXQ PRGHO PHPSUHGLNVL SRVLWLI�

�� )DOVH 1HJDWLYH �)1� DUWLQ\D VHEHUDSD EDQ\DN GDWD \DQJ DNWXDO NHODVQ\D SRVLWLI�

QDPXQ PRGHO PHPSUHGLNVL QHJDWLI�

0HODOXL KDVLO � GDWD GLDWDV GDSDW GLSHUROHK GDWD�GDWD ODLQ \DQJ EHUJXQD XQWXN PHQJXNXU

SHUIRPD VHEXDK PRGHO� VHEDJDL EHULNXW�

�� $FFXUDF\ DWDX ELDVD GLVHEXW DNXUDVL PHQJXNXU MXPODK WRWDO SUHGLNVL \DQJ EHQDU

GLEDQGLQJNDQ GHQJDQ WRWDO GDWD �5DPGKDQL� $QGUHVZDUL� 	 +DVLEXDQ� ����� �

5XPXV XQWXN PHQJKLWXQJ DFFXUDF\ GLWXQMXNNDQ SDGD 3HUVDPDDQ �����

ݕܿܽݎݑܿܿܣ ൌ ܶܲܶܰ
ܶܲܲܨܶܰܰܨ

����

�� 3UHFLVLRQ DGDODK UDVLR LWHP \DQJ UHOHYDQ GLSLOLK XQWXN VHPXD LWHP GLSLOLK �5DPGKDQL�

$QGUHVZDUL� 	 +DVLEXDQ� ����� � 5XPXV XQWXN PHQJKLWXQJ SUHFLVLRQ GLWXQMXNNDQ

SDGD 3HUVDPDDQ �����

݊݅ݏ݅ܿ݁ݎܲ ൌ ܶܲ
ܶܲܲܨ

����

�� 5HFDOO GLGHILQLVLNDQ VHEDJDL UDVLR LWHP \DQJ UHOHYDQ GLSLOLK GHQJDQ MXPODK WRWDO LWHP

\DQJ UHOHYDQ �5DPGKDQL� $QGUHVZDUL� 	 +DVLEXDQ� ������ 5XPXV XQWXN PHQJKLWXQJ

UHFDOO GLWXQMXNNDQ SDGD 3HUVDPDDQ �����

ܴ݈݈݁ܿܽ ൌ ܶܲ
ܶܲܰܨ

����



��

�� )��0HDVXUH DGDODK NRPELQDVL UDWD�UDWD KDUPRQLF SUHFLVLRQ GDQ UHFDOO \DQJ

EHUEDQGLQJ OXUXV GHQJDQ QLODL NHGXDQ\D �5DPGKDQL� $QGUHVZDUL� 	 +DVLEXDQ� ������

5XPXV XQWXN PHQJKLWXQJ )��0HDVXUH GLWXQMXNNDQ SDGD 3HUVDPDDQ �����

ͳܨ െ ݁ݎݑݏܽ݁ܯ ൌ ݈݈ܽܿ݁ݎכ݊݅ݏ݅ܿ݁ݎכʹ
݈݈ܽܿ݁ݎ݊݅ݏ݅ܿ݁ݎ

����



��

� %$% ,,,
0(72'2/2*, 3(1(/,7,$1

��� /DQJNDK�/DQJNDK 3HQHOLWLDQ
/DQJNDK�ODQJNDK SHQHOLWLDQ PHUXSDNDQ UDQFDQJDQ DOXU \DQJ GLJXQDNDQ XQWXN

JDPEDUDQ XPXP WHUNDLW GHQJDQ DOXU SHQHOLWLDQ \DQJ GLODNXNDQ� GDUL DZDO KLQJJD DNKLU

SHQHOLWLDQ� /DQJNDK�ODQJNDK SHQJHUMDDQ SHQHOLWLDQ LQL GDSDW GLOLKDW SDGD *DPEDU ����

*DPEDU ��� /DQJNDK .ODVLILNDVL



��

%HUGDVDUNDQ ODQJNDK�ODQJNDK SDGD *DPEDU ���� EHULNXW SHQMHODVDQ VHWLDS ODQJNDK

SHQHOLWLDQ \DQJ GLODNXNDQ�

����� 3HQJXPSXODQ 'DWD
3DGD SHQHOLWLDQ LQL WDKDS SHQJXPSXODQ GDWD GLODNXNDQ GHQJDQ FDUD PHQFDUL VWXGL

OLWHUDWXU GDQ SHQJDPELODQ GDWD 7ZLWWHU�

�� 6WXGL OLWHUDWXU

3DGD WDKDS LQL SHQHOLWL PHQFDUL LQIRUPDVL WHUNDLW SHQHOLWLDQ LGHQWLILNDVL NRQWHQ QHJDWLI

EHUGDVDUNDQ MXUQDO� EXNX� GDQ SHQHOLWLDQ�SHQHOLWLDQ VHEHOXPQ\D�

�� 3HQJDPELODQ 'DWD 7ZLWWHU

3DGD WDKDS LQL GLNXPSXONDQ GDWD 7ZLWWHU GDSDW GLODNXNDQ GHQJDQ WHNQLN ZHE VFUDSSLQJ

PHPDQIDDWNDQ 7ZLWWHU $3, GDQ OLEUDU\ WZHHS\ \DQJ GLVHGLDNDQ GDODP EDKDVD

SHPURJUDPDQ S\WKRQ� 'DWDVHW \DQJ GLJXQDNDQ GDODP SHQHOLWLDQ LQL DGDODK GDWD \DQJ

GLNXPSXONDQ ROHK �$EGXOORK 	 +LGD\DWXOODK� ����� � MXPODK GDWD \DQJ WHUNXPSXO

VHEDQ\DN ������ NXPSXODQ GDWD PHQWDK GDUL 7ZLWWHU� 3HQJDPELODQ GDWD GLODNXNDQ SDGD

EXODQ 'HVHPEHU WDKXQ ����� 1DPXQ� GDODP SHQHOLWLDQ LQL GDWD \DQJ GLJXQDNDQ KDQ\D

����� GDWD� *DPEDU ��� PHUXSDNDQ WDPSLODQ GDVKERDUG 7ZLWWHU 'HYHORSHUV� GL PDQD

GDSDW GLODNXNDQ SURVHV SHQJDPELODQ GDWD�

*DPEDU ��� 'DVKERDUG 7ZLWWHU 'HYHORSHUV

����� /DEHOOLQJ

3DGD WDKDS ODEHOOLQJ� SHQHOLWL PHQHQWXNDQ DSDNDK WZHHW WHUVHEXW WHUJRORQJ QHWUDO�

XPSDWDQ� DWDXSXQ SRUQRJUDIL� 'DODP SURVHV ODEHOOLQJ LQL VHKDUXVQ\D GLODNXNDQ ROHK VHRUDQJ

DKOL GL ELGDQJQ\D GDQ PHPEXWXKNDQ OHELK GDUL VDWX RUDQJ XQWXN PHQJKLQGDUL SHUEHGDDQ



��

SHQGDSDW \DQJ VDPD GDODP PHODNXNDQ VHQWLPHQ WZHHW GDUL KDVLO GDWD FUDZOLQJ� 3DGD

SHQHOLWLDQ LQL� SHQHOLWL PHODEHONDQ GDWD VHEDQ\DN ����� GDWD WHUGLUL GDUL ����� GDWD QHWUDO�

����� GDWD SRUQRJUDIL� GDQ ����� GDWD XPSDWDQ� 3URVHV ODEHOOLQJ GLODNXNDQ ROHK SHQXOLV

VHRUDQJ \DQJ EXNDQ GDUL SDNDU EDKDVD� .RQVHNXHQVL SURVHV SHODEHODQ GDWD LQL DGDODK WHUGDSDW

EHEHUDSD WZHHW \DQJ WLGDN VHVXDL GHQJDQ VHQWLPHQ DQDOLVLV VHEHOXPQ\D� 3URVHV SHODEHODQ GDWD

7ZLWWHU LQL GLODNXNDQ GHQJDQ FDUD PDQXDO� GDQ SURVHV LQL PHPDNDQ ZDNWX \DQJ FXNXS ODPD�

+DO WHUVHEXW PHQMDGL NHOHPDKDQ SDGD VDDW MXPODK GDWD \DQJ DNDQ GLSURVHV SHODEHODQ VDQJDW

EDQ\DN�

����� 3UHSURFHVVLQJ

3UHSURFHVVLQJ PHUXSDNDQ PHPEHUVLKNDQ GDWD WZHHW \DQJ WHUGLUL GDUL NDWD DWDX VLPERO

\DQJ WLGDN SHQWLQJ� VHKLQJJD GDWD WZHHW OHELK PXGDK XQWXN GLRODK� $GDSXQ ODQJNDK \DQJ

GLODNXNDQ \DLWX�

D� 0HQJKLODQJNDQ DQJND�

E� 0HQJKLODQJNDQ 85/ �8QLIRUP 5HVRXUFH /RFDWRU��

F� 0HQJKLODQJNDQ VWRSZRUG�

G� 0HQJKLODQJNDQ NDUDNWHU QRQ�$6&,, �$PHULFDQ 6WDQGDUG &RGH IRU ,QIRUPDWLRQ

,QWHUFKDQJH��

H� 0HQJKLODQJNDQ VLPERO GDQ WDQGD EDFD�

I� 0HQJKLODQJNDQ NDWD \DQJ WHUGLUL VDWX KXUXI�

J� 3HQ\HUDJDPDQ KXUXI�

K� 0HQJKDSXV VSDVL \DQJ EHUOHELK�

L� 0HQJKLODQJNDQ NDUDNWHU NKXVXV \DQJ DGD GL 7ZLWWHU� GL DQWDUDQ\D DGDODK KDVKWDJ

�WDQGD SDJDU�� XVHUQDPH� GDQ 57 �UHWZHHW��

����� 3HPEDJLDQ 'DWD

3DGD WDKDS LQL GDWD DNDQ GLEDJL PHQMDGL GDWD WUDLQLQJ GDQ GDWD WHVWLQJ� 'DWD WUDLQLQJ

DGDODK GDWD \DQJ GLJXQDNDQ VHODPD SURVHV WUDLQLQJ GHQJDQ DOJRULWPD &11 GDQ /670�

VHGDQJNDQ GDWD WHVWLQJ DGDODK GDWD \DQJ DNDQ GLXML�

����� (NVWUDNVL )LWXU
6HWHODK GDWD WZHHW PHOHZDWL WDKDS SURVHV SUHSURFHVVLQJ GDQ EHQWXNQ\D PHQMDGL OHELK

WHUVWUXNWXU� WDKDS VHODQMXWQ\D DGDODK HNVWUDNVL ILWXU� 3DGD SURVHV LQL� WZHHW \DQJ EHUEHQWXN



��

WHNV DNDQ GLWDPSLONDQ NH GDODP EHQWXN YHFWRU� 7ZHHW \DQJ EHUXSD DUUD\ DNDQ GLMDGLNDQ

GDODP EHQWXN PDWULNV� GL PDQD EDULV PDWULNV PHZDNLOL EDULV WHNV SDGD GRNXPHQ GDQ NRORP

PDWULNV PHZDNLOL NDWD�NDWD SDGD GRNXPHQ� 6HWHODK PHQJRQYHUVL WHNV PHQMDGL YHNWRU NDWD�

ODQJNDK VHODQMXWQ\D DGDODK PHPEHULNDQ SHPERERWDQ WHUKDGDS VHWLDS NDWD GDODP VHWLDS

NDOLPDW GHQJDQ PHQJJXQDNDQ PHWRGH WI�LGI� 7DKDSDQ SHUWDPD SDGD PHWRGH WI�LGI \DLWX

PHQJKLWXQJ QLODL GDUL 7HUP )UHTXHQF\ �7)� \DLWX EDQ\DNQ\D NDWD EDNX �WHUP� \DQJ PXQFXO

GDODP ILOH GDWDVHW� 7DKDS VHODQMXWQ\D� VHWHODK PHQGDSDW QLODL WI�LGI� XQWXN PHQGDSDWNDQ ERERW

DNKLU GDUL WI�LGI GLIRUPXODVLNDQ GHQJDQ UXPXV ܨܦܫ ݀ݎݓ ൌ ��� ݀ݐ
݂݀

GL PDQD Z ݅݀ݎݓ� �

DGDODK QLODL ERERW GDUL VHWLDS NDWD� 7) �݅݀ݎݓ� DGDODK KDVLO GDUL SHUKLWXQJDQ GDUL SHUKLWXQJDQ

,')�

����� .ODVLILNDVL
3DGD WDKDSDQ LQL GLODNXNDQ SURVHV NODVLILNDVL GDWD \DQJ WHODK PHODOXL WDKDS HNVWUDNVL

ILWXU� 7HUGDSDW GXD WDKDSDQ GDODP SURVHV &11 GDQ /670� $GDSXQ WDKDSDQ WHUVHEXW DGDODK

VHEDJDL EHULNXW�

�� 3DGD WDKDS &11 GLWHUDSNDQ GXD WDKDSDQ ODJL \DLWX SURVHV NRQYROXVL GDQ SURVHV SRROLQJ�

3URVHV NRQYROXVL PHPDQIDDWNDQ DSD \DQJ GLVHEXW VHEDJDL ILOWHU� 6HSHUWL OD\DNQ\D

JDPEDU� ILOWHU PHPLOLNL XNXUDQ WLQJJL� OHEDU� GDQ WHEDO WHUWHQWX� )LOWHU LQL GLLQLVLDOLVDVL

GHQJDQ QLODL WHUWHQWX� GDQ QLODL GDUL ILOWHU LQLODK \DQJ PHQMDGL SDUDPHWHU \DQJ DNDQ GL�

XSGDWH GDODP SURVHV OHDUQLQJ� 6HGDQJNDQ SURVHV SRROLQJ PHUXSDNDQ SURVHV XQWXN

PHUHGXNVL LQSXW VHFDUD VSDVLDO GHQJDQ RSHUDVL GRZQ�VDPSOLQJ� 8PXPQ\D� PHWRGH

SRROLQJ \DQJ GLJXQDNDQ DGDODK PD[ SRROLQJ DWDX PHQJDPELO QLODL WHUEHVDU GDUL EDJLDQ

WHUVHEXW�

�� +DVLO GDUL &11 GLJXQDNDQ VHEDJDL PDVXNDQ SDGD /670� 3DGD WDKDS LQL SXOD GDWD

GLEDJL PHQMDGL GXD \DLWX GDWD ODWLK �WUDLQLQJ� GDQ GDWD XML �WHVW�� GHQJDQ PHQJJXQDNDQ

��� GDWD WUDLQLQJ VHEDQ\DN ����� GDWD GDQ ��� GDWD WHVW VHEDQ\DN ��� GDWD� 3DGD

WDKDS WHUVHEXW GDWD GLNODVLILNDVLNDQ PHQMDGL WLJD NHODV \DLWX NRQWHQ QHWUDO �WLGDN EHULVL

NRQWHQ QHJDWLI�� XPSDWDQ� GDQ NRQWHQ SRUQRJUDIL�

����� (YDOXDVL
+DVLO GDUL LPSOHPHQWDVL� VHODQMXWQ\D \DLWX GLODNXNDQ SURVHV SHQJXMLDQ GHQJDQ

FRQIXVLRQ PDWUL[� (YDOXDVL PHUXSDNDQ WDKDSDQ \DQJ EHUWXMXDQ XQWXN PHQJXNXU NLQHUMD GDUL

PRGHO \DQJ WHODK GLEXDW� &RQIXVLRQ PDWUL[ PHPXDW LQIRUPDVL NODVLILNDVL DNWXDO GDQ SUHGLNVL



��

GDUL VLVWHP� &RQIXVLRQ PDWUL[ GDSDW GLWXQMXNNDQ SDGD 7DEHO ���� %HUGDVDUNDQ QLODL GDUL

FRQIXVLRQ PDWUL[ GDSDW GLSHUROHK QLODL DFFXUDF\� SUHFLVLRQ� UHFDOO� GDQ I��VFRUH GHQJDQ

PHQJJXQDNDQ SHUVDPDDQ ���� ���� ���� GDQ ���� 1LODL DFFXUDF\� SUHFLVLRQ� UHFDOO� GDQ I��VFRUH

GDSDW GLKLWXQJ VHEDJDL QLODL XNXU HYDOXDVL WHUKDGDS PRGHO� $FFXUDF\ DGDODK WLQJNDW NHGHNDWDQ

DQWDUD QLODL SUHGLNVL GHQJDQ QLODL DNWXDO� 3UHFLVLRQ PHUXSDNDQ WLQJNDW NHWHSDWDQ DQWDUD

LQIRUPDVL \DQJ GLPLQWD ROHK SHQJJXQD GHQJDQ MDZDEDQ \DQJ GLEHULNDQ ROHK VLVWHP� 5HFDOO

PHUXSDNDQ WLQJNDW NHEHUKDVLODQ VLVWHP GDODP PHQHPXNDQ NHPEDOL VHEXDK LQIRUPDVL� )��

VFRUH PHUXSDNDQ SHUEDQGLQJDQ UDWD�UDWD SUHFLVLRQ GDQ UHFDOO \DQJ GLERERWNDQ� )��VFRUH

EHUJXQD NHWLND PHPLOLNL MXPODK GLVWULEXVL GDWD \DQJ WLGDN VHLPEDQJ� 'DWD \DQJ GLJXQDNDQ

GDODP SHQJXMLDQ DGDODK GDWD WZHHW \DQJ PHUXSDNDQ KDVLO NODVLILNDVL� SHQJXMLDQ GLODNXNDQ

RWRPDWLV ROHK VLVWHP�

����� 'HWHNVL .RQWHQ
6HWHODK PHODOXL VHPXD WDKDS� PDND WDKDS WHUDNKLU DGDODK GHWHNVL NRQWHQ� 3DGD WDKDS LQL

SHQHOLWL DNDQ PHQJHWDKXL DSDNDK WZHHW WHUVHEXW WHUPDVXN NH GDODP NDWHJRUL QHWUDO� XPSDWDQ�

DWDX SRUQRJUDIL�



��

� %$% ,9
+$6,/ '$1 3(0%$+$6$1

��� 3HQJXPSXODQ 'DWD
'DWDVHW WZHHW \DQJ GLJXQDNDQ SDGD SHQHOLWLDQ LQL PHUXSDNDQ GDWD \DQJ GLSHUROHK

PHQJJXQDNDQ WHNQLN VFUDSSLQJ GDUL 7ZLWWHU� 7RWDO GDWD \DQJ GLGDSDWNDQ VHMXPODK ����� GDWD

WZHHW�

��� ,QSXW 'DWDVHW

'DWDVHW EHULVL GDWD WUDLQLQJ GDQ GDWD WHVWLQJ� 'DWD WUDLQLQJ DGDODK GDWD \DQJ GLJXQDNDQ

VHODPD SURVHV WUDLQLQJ GHQJDQ DOJRULWPD &11 GDQ /670� VHGDQJNDQ GDWD WHVWLQJ DGDODK GDWD

\DQJ DNDQ GLXML� 8QWXN GDWD WUDLQLQJ ���� VHGDQJNDQ XQWXN GDWD WHVWLQJ ���� GHQJDQ

VHEDQ\DN ����� GDWD WUDLQLQJ GDQ ��� GDWD WHVW� +DO LQL GDSDW GLOLKDW SDGD NRGLQJDQ EHULNXW

SDGD *DPEDU ����

� 6SOLW GDWD WUDLQ DQG GDWD WHVW
IURP VNOHDUQ�PRGHOBVHOHFWLRQ LPSRUW WUDLQBWHVWBVSOLW

;BWUDLQ� ;BWHVW� \BWUDLQ� \BWHVW  WUDLQBWHVWBVSOLW�;� \�
WHVWBVL]H ���� �� 6SOLW GDWD ����� �! 5DQGRP VWDWH ELVD GL DWXU

MLND LQJLQ UDQGRP

*DPEDU ��� .RGH 7DKDSDQ 6SOLW 'DWD

3DGD *DPEDU ��� NRGH WDKDSDQ VSOLW GDWD� EDULV SHUWDPD NRGH PHUXSDNDQ NRGH XQWXN

PHQJLPSRUW OLEUDU\ GDWD WUDLQ WHVW \DQJ GLJXQDNDQ� GDQ GL EDULV NHGXD PHUXSDNDQ VRXUFH

FRGH XQWXN PHODNXNDQ SHQJ�LQSXW�DQ GDWD WUDLQ WHVW�

7DEHO ��� PHUXSDNDQ FRQWRK GDWDVHW \DQJ GLJXQDNDQ� GL PDQD GDWD \DQJ GLJXQDNDQ

DGDODK EHEHUDSD WZHHW� \DQJ PHQJDQGXQJ NRQWHQ SRUQRJUDIL DWDXSXQ WLGDN�

7DEHO ��� 'DWDVHW 8MDUDQ 7ZHHW

'RF 7H[W .HODV

� .336 'LGXJD 6HEDU $PSORS KWWSV���W�FR�S3:0G7=�UY 1HWUDO

� 7LDGD .XUVL EXDW 6DQGL GL '., KWWSV���W�FR�\2HSQ[WLSD 1HWUDO



��

� 6HUWLILNDVL +DODO -DQJDQ %HEDQL 80.0 KWWSV���W�FR�D%��+0T%N8 1HWUDO

� &DOHJ 6WUHV %LVD %HUREDW 3DNDL %3-6 KWWSV���W�FR�*:,X�-N3�9 1HWUDO

� 3XQ\D WHPHQ NHN SDQWHN 1JDVLK VSRLOHU VXND JD WDQJJXQJ� 8PSDWDQ

�

#LOOBO\DQD #GHQWVBPD]ODQ #FKHGHWRIILFLDO MJQ SDQJJLO GRUJ %$%,�

PHPDQJ PXND GDK WHEDO PFP ELQDWDQJ WX� SDQJJLO GRUJ DQDN� NHWXUXQDQ

-$/$1* DWDX 681'$/� EDUX '((3�

8PSDWDQ

� #\XGKDUXWR .DQ VHPRN JD PXOXN PXOXN EDQWHW 3RUQRJUDIL

� #\XGKDUXWR $NX VHPRN ODK 3RUQRJUDIL

� #SXVV\KXW VHPSXUQD���VH[\ VHPRN����� 3RUQRJUDIL

�� #EDULDKBVHPRN #%XQGD-XPER 0DQWDS %XQ 3RUQRJUDIL

��� 3UHSURFHVVLQJ

3UHSURFHVVLQJ PHUXSDNDQ GDWD WHNV \DQJ SHUOX GLEHUVLKNDQ GDQ GLNRGHNDQ NH QLODL

QXPHULN VHEHOXP GLEHULNDQ NH PRGHO SHPEHODMDUDQ PHVLQ� 3DGD SHQHOLWLDQ GLODNXNDQ

EHEHUDSD WDKDSDQ SUHSURFHVVLQJ VHEDJDL EHULNXW�

����� &DVH )ROGLQJ

&DVH IROGLQJ DGDODK VDODK VDWX EHQWXN WH[W SUHSURFHVVLQJ \DQJ SDOLQJ VHGHUKDQD GDQ

HIHNWLI PHVNLSXQ VHULQJ GLDEDLNDQ� 7XMXDQ GDUL FDVH IROGLQJ XQWXN PHQJXEDK VHPXD KXUXI

GDODP GRNXPHQ PHQMDGL KXUXI NHFLO� 8QWXN SHQMHODVDQ NRGH SURJUDP WHUVHEXW� GL EDJLDQ NRGH

SURJUDP WH[W ORZHU GLJXQDNDQ XQWXN PHVLQ SHQFDULDQ GRNXPHQ \DQJ PHQJDQGXQJ

³,QGRQHVLD´� 6HGDQJNDQ GLEDJLDQ NRGH SURJUDP WH[W  UH�VXE GLJXQDNDQ XQWXN PHQJKDSXV

DQJND� %HULNXW NRGH SURJUDP FDVH IROGLQJ SDGD *DPEDU ����

GHI FDVH)ROGLQJ�WH[W��
WH[W  VWU�WH[W��ORZHU��
WH[W  
 
�MRLQ�UH�VXE��>#�@>$�=D�]���B@�_�>A���$�=D�]

?W@�_�?Z��?�?�?6���_��"!_AKWWSV"�?�?��>?U?Q@��� �� WH[W��VSOLW�
 
��
WH[W  UH�VXE�U�?G��� ��� WH[W�
UHWXUQ WH[W

*DPEDU ��� .RGH 7DKDSDQ &DVH )ROGLQJ
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'L EDJLDQ NRGH SURJUDP ORZHU FDVH GLJXQDNDQ XQWXN PHQJRQYHUVL VHPXD KXUXI EHVDU

GDODP EHQWXN VWULQJ PHQMDGL KXUXI NHFLO� 6RXUFH FRGH EDULV NHWLJD �MRLQ� EHUIXQJVL XQWXN

PHQJDPELO VHPXD LWHP GDODP LWHUDEOH GDQ PHQJJDEXQJNDQQ\D PHQMDGL VDWX VWULQJ� ,WHUDEOH

\DLWX REMHN DSDSXQ \DQJ GDSDW GLXEDK GL PDQD VHPXD QLODL \DQJ GLNHPEDOLNDQ DGDODK VWULQJ�

6HGDQJNDQ GL EDJLDQ NRGH SURJUDP WH[W  UH�VXE� GLJXQDNDQ XQWXN PHQJJDQWL VDWX DWDX

EDQ\DN NHFRFRNDQ GHQJDQ VWULQJ�

$GDSXQ FRQWRK KDVLO GDUL WDKDSDQ FDVH IROGLQJ GDSDW GLOLKDW SDGD 7DEHO ����

7DEHO ��� +DVLO 7DKDSDQ &DVH )ROGLQJ

'RF 7H[W .HODV

� NSSV GLGXJD VHEDU DPSORS 1HWUDO

� WLDGD NXUVL EXDW VDQGL GL GNL 1HWUDO

� VHUWLILNDVL KDODO MDQJDQ EHEDQL XPNP 1HWUDO

� FDOHJ VWUHV ELVD EHUREDW SDNDL ESMV 1HWUDO

� SXQ\D WHPHQ NHN SDQWHN QJDVLK VSRLOHU VXND JD WDQJJXQJ 8PSDWDQ

�

LOOO\DQD GHQWVPD]ODQ FKHGHWRIILFLDO MJQ SDQJJLO GRUJ EDEL PHPDQJ

PXND GDK WHEDO PFP ELQDWDQJ WX SDQJJLO GRUJ DQDN NHWXUXQDQ MDODQJ

DWDX VXQGDO EDUX GHHS

8PSDWDQ

� \XGKDUXWR NDQ VHPRN JD PXOXN PXOXN EDQWHW 3RUQRJUDIL

� \XGKDUXWR DNX VHPRN ODK 3RUQRJUDIL

� SXVV\KXW VHPSXUQD VH[\ VHPRN 3RUQRJUDIL

�� EDULDK VHPRN EXQGDMXPER PDQWDS EXQ 3RUQRJUDIL

����� 7RNHQL]LQJ

7RNHQL]LQJ DGDODK SURVHV SHPLVDKDQ WHNV PHQMDGL SRWRQJDQ�SRWRQJDQ� VHSHUWL NDWD�

DQJND� VLPERO� WDQGD EDFD GDQ HQWLWDV SHQWLQJ ODLQQ\D GDSDW GLDQJJDS VHEDJDL WRNHQ� %HULNXW

NRGH SURJUDP WRNHQL]LQJ SDGD *DPEDU ���



��

GHI WRNHQL]LQJ�WH[W��
WH[W  QOWN�WRNHQL]H�ZRUGBWRNHQL]H�WH[W�
UHWXUQ WH[W

*DPEDU ��� .RGH 7DKDSDQ 7RNHQL]LQJ

6RXUFH FRGH ��� PHQMHODVNDQ SURVHV SHPLVDKDQ WHNV GHQJDQ PHWRGH WRNHQL]LQJ� GL EDULV

SHUWDPD µGHI WRNHQL]LQJ¶ PHUXSDNDQ IXQJVL SHPDQJJLODQ SURVHV WRNHQL]LQJ� GL EDULV NHGXD

PHUXSDNDQ IXQJVL SURVHV WRNHQL]LQJ GDQ EDULV NHWLJD PHUXSDNDQ IXQJVL XQWXN NHPEDOL NH WHNV

GDQ PHQDPSLONDQ SURVHV WRNHQL]LQJ� $GDSXQ FRQWRK KDVLO GDUL WDKDSDQ WRNHQL]LQJ GDSDW

GLOLKDW SDGD 7DEHO ����

7DEHO ��� +DVLO 7DKDSDQ 7RNHQL]LQJ

'RF 7H[W .HODV

� >³NSSV´� ³GXJD´� ³VHEDU´� ³DPSORS´@ 1HWUDO

� >³WLDGD´� ³NXUVL´� ³EXDW´� ³VDQGL´� ³GNL´@ 1HWUDO

� >³VHUWLILNDVL´� ³KDODO´� ³MDQJDQ´� ³EHEDQL´� ³XPNP´@ 1HWUDO

� >³FDOHJ´� ³VWUHVV´� ³ELVD´� ³EHUREDW´� ³SDNDL´� ³ESMV´@ 1HWUDO

�
>³SXQ\D´� ³WHPHQ´� ³NHN´� ³SDQWHN´� ³QJDVLK´� ³VSRLOHU´� ³VXND´� ³JD´�

³WDQJJXQJ´@
8PSDWDQ

�

>³MJQ´� ³SDQJJLO´� ³GRUJ´� ³EDEL´� ³PHPDQJ´� ³PXND´� ³GDK´� ³WHEDO´�

³PFP´� ³ELQDWDQJ´� ³WX´� ³SDQJJLO´� ³GRUJ´� ³DQDN´� ³NHWXUXQDQ´�

³MDODQJ´� ³DWDX´� ³VXQGDO´� ³EDUX´� ³GHHS´@

8PSDWDQ

� >³VHPRN´� ³JD´� ³EDQWHW´@ 3RUQRJUDIL

� >³DNX´� ³VHPRN´@ 3RUQRJUDIL

� >³VHPSXUQD´� ³VH[\´� ³VHPRN´@ 3RUQRJUDIL

�� >³EDULDK´� ³VHPRN´� ³PDQWDS´@ 3RUQRJUDIL



��

����� )LOWHULQJ

)LOWHULQJ DGDODK WDKDS PHQJDPELO NDWD�NDWD SHQWLQJ GDUL KDVLO WRNHQ GHQJDQ

PHQJJXQDNDQ DOJRULWPD VWRSOLVW �PHPEXDQJ NDWD NXUDQJ SHQWLQJ� DWDX ZRUGOLVW �PHQ\LPSDQ

NDWD SHQWLQJ�� %HULNXW NRGH SURJUDP ILOWHULQJ WRNHQ SDGD *DPEDU ����

GHI ILOWHULQJ�WRNHQ��
ILOWHUB  >W IRU W LQ WRNHQ LI W QRW LQ QHZBVWRSZRUGV@
UHWXUQ � ��MRLQ�ILOWHUB�

*DPEDU ��� .RGH 7DKDSDQ )LOWHULQJ

6RXUFH FRGH ILOWHULQJ GLJXQDNDQ XQWXN PHQ\DULQJ NDWD \DQJ SHQWLQJ GDUL WRNHQ� GL EDULV

NHGXD� PHUXSDNDQ IXQJVL ILOWHU NDWD \DQJ GLVDULQJ GDUL WRNHQ GHQJDQ VWRSZRUGV GDQ EDULV

NHWLJD PHQMHODVNDQ IXQJVL UHWXUQ DWDX NHPEDOL NH IXQJVL ILOWHULQJ� $GDSXQ FRQWRK KDVLO GDUL

WDKDSDQ ILOWHULQJ GDSDW GLOLKDW SDGD 7DEHO ����

7DEHO ��� +DVLO 7DKDSDQ )LOWHULQJ

'RF 7H[W .HODV

� NSSV GXJD VHEDU DPSORS 1HWUDO

� WLDGD NXUVL EXDW VDQGL GNL 1HWUDO

� VHUWLILNDVL KDODO MDQJDQ EHEDQL XPNP 1HWUDO

� FDOHJ VWUHVV ELVD EHUREDW SDNDL ESMV 1HWUDO

� SXQ\D WHPHQ SDQWHN QJDVLK VSRLOHU VXND WDQJJXQJ 8PSDWDQ

�
MJQ SDQJJLO GRUJ EDEL PHPDQJ PXND WHEDO PFP ELQDWDQJ SDQJJLO GRUJ

DQDN NHWXUXQDQ MDODQJ VXQGDO EDUX GHHS
8PSDWDQ

� VHPRN JD EDQWHW 3RUQRJUDIL

� DNX VHPRN 3RUQRJUDIL

� VHPSXUQD VH[\ VHPRN 3RUQRJUDIL

�� EDULDK VHPRN PDQWDS 3RUQRJUDIL
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����� 6WHPPLQJ

6WHPPLQJ DGDODK SURVHV PHQJKLODQJNDQ LQIOHNVL NDWD NH EHQWXN GDVDUQ\D� QDPXQ

EHQWXN GDVDU WHUVHEXW WLGDN EHUDUWL VDPD GHQJDQ DNDU NDWD �URRW ZRUG�� %HULNXW NRGH SURJUDP

VWHPPLQJ SDGD *DPEDU ����

GHI VWHPPLQJ�ILOWHUHGBWRNHQ��
VWHPPHG  VWHPPHU�VWHP�ILOWHUHGBWRNHQ�
UHWXUQ VWHPPHG

*DPEDU ��� .RGH 7DKDSDQ 6WHPPLQJ

*DPEDU ��� PHUXSDNDQ VRXUFH FRGH \DQJ EHUIXQJVL XQWXN PHPDQJJLO DWDX PHPEDFD

KDVLO WDKDSDQ GDUL VWHPPLQJ \DQJ VXGDK GL WUDLQ XQWXN NHPXGLDQ GLWDPSLONDQ�

$GDSXQ FRQWRK KDVLO GDUL WDKDSDQ 6WHPPLQJ GDSDW GLOLKDW SDGD 7DEHO ����

7DEHO ��� +DVLO 7DKDSDQ 6WHPPLQJ

'RF 7H[W .HODV

� NSSV GXJD VHEDU DPSORS 1HWUDO

� WLDGD NXUVL EXDW VDQGL GNL 1HWUDO

� VHUWLILNDVL KDODO MDQJDQ EHEDQL XPNP 1HWUDO

� FDOHJ VWUHVV ELVD EHUREDW SDNDL ESMV 1HWUDO

� SXQ\D WHPHQ SDQWHN QJDVLK VSRLOHU VXND WDQJJXQJ 8PSDWDQ

�
MJQ SDQJJLO GRUJ EDEL PHPDQJ PXND WHEDO PFP ELQDWDQJ SDQJJLO GRUJ

DQDN NHWXUXQDQ MDODQJ VXQGDO EDUX GHHS
8PSDWDQ

� VHPRN JD EDQWHW 3RUQRJUDIL

� DNX VHPRN 3RUQRJUDIL

� VHPSXUQD VH[\ VHPRN 3RUQRJUDIL

�� EDULDK VHPRN PDQWDS 3RUQRJUDIL
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��� (NVWUDNVL )LWXU
3DGD SURVHV LQL� WZHHW \DQJ EHUEHQWXN WHNV DNDQ GLWDPSLONDQ NH GDODP EHQWXN YHFWRU�

7ZHHW \DQJ EHUXSD DUUD\ DNDQ GLMDGLNDQ GDODP EHQWXN PDWULNV� GL PDQD EDULV PDWULNV

PHZDNLOL EDULV WHNV SDGD GRNXPHQ GDQ NRORP PDWULNV PHZDNLOL NDWD�NDWD SDGD GRNXPHQ�

$GDSXQ VRXUFH FRGH \DQJ GLJXQDNDQ GDSDW GLOLKDW SDGD *DPEDU ����

� SURVHV WILGI
IURP VNOHDUQ�IHDWXUHBH[WUDFWLRQ�WH[W LPSRUW 7ILGI9HFWRUL]HU

YHFWRUL]HU  7ILGI9HFWRUL]HU�QRUP 
O�
� � 0HPEXDW 7) ,'�) 9HFWRUL]HU
UHVSRQVH  YHFWRUL]HU�ILWBWUDQVIRUP�;BWUDLQ� � PHQGDSDWNDQ NDWD GDUL GDWD
WUDLQ
SULQW�UHVSRQVH�

*DPEDU ��� 6RXUFH &RGH 7)�,')

3HQMHODVDQ VRXUFH FRGH SDGD *DPEDU ���� SDGD EDULV SHUWDPD PHUXSDNDQ IXQJVL XQWXN

PHQJ�LPSRUW 7)�,') 9HFWRUL]HU \DQJ GLJXQDNDQ XQWXN PHODNXNDQ SHUKLWXQJDQ 7)�,')�

%DULV PHUXSDNDQ IXQJVL XQWXN PHPEXDW 7)�,') 9HFWRUL]HU� NHPXGLDQ SDGD EDULV NHWLJD

PHUXSDNDQ IXQJVL XQWXN PHQGDSDWNDQ NDWD GDUL GDWD WUDLQ�

��� .ODVLILNDVL
.ODVLILNDVL GLODNXNDQ XQWXN PHQGDSDWNDQ PRGHO WHUEDLN XQWXN NODVLILNDVL WZHHW \DQJ

PHQJDQGXQJ XPSDWDQ� SRUQRJUDIL� DWDX WZHHW \DQJ EHUPXDWDQ QHWUDO� 8QWXN SHQMHODVDQ NRGH

SURJUDP SURVHV &11 GDQ /670 PHQJJXQDNDQ PRGHO VHTXHQWLDO� 'DODP NHUDV WHUGDSDW GXD

FDUD GDODP PHPEDQJXQ PRGHO \DLWX PRGHO VHTXHQWLDO GDQ IXQFWLRQ $3,� )XQFWLRQ $3,

GLJXQDNDQ XQWXN PHQHQWXNDQ PRGHO NRPSOHNV� 0RGHO \DQJ GLJXQDNDQ DGDODK VHTXHQWLDO

\DQJ DUWLQ\D GDODP PHPEDQJXQ PRGHO� WLDS OD\HU DNDQ GLVXVXQ OD\HU SHU OD\HU� /D\HU \DQJ

GLJXQDNDQ VHSHUWL HPEHGGLQJ �(PEHGGLQJ�� FRQY�G �&RQY�'�� PD[BSRROLQJ�G

�0D[3RROLQJ�'�� OVWP �/670�� GURSRXW �'URSRXW�� GDQ GHQVH �'HQVH�� 3DGD /670 ���

PHUXSDNDQ DQJND \DQJ PHQXQMXNNDQ EDQ\DN QHXURQ \DQJ GLJXQDNDQ� 3DGD GHQVH OD\HU �

PHUXSDNDQ EDQ\DNQ\D NDWHJRUL WZHHW \DQJ GLJXQDNDQ \DLWX� QHWUDO� SRUQRJUDIL� GDQ XPSDWDQ�

*DPEDU ��� PHUXSDNDQ NRGH SURJUDP NODVLILNDVL &11 GDQ /670�
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IURP WHQVRUIORZ�NHUDV LPSRUW 6HTXHQWLDO
IURP WHQVRUIORZ�NHUDV�OD\HUV LPSRUW (PEHGGLQJ� &RQY�'� 0D[3RROLQJ�'�
'URSRXW� 'HQVH� /670
IURP WHQVRUIORZ�NHUDV�ORVVHV LPSRUW &DWHJRULFDO&URVVHQWURS\
PD[BIHDWXUHV  �����
HPEHGGLQJBGLP  ��
VHTXHQFHBOHQJWK  PD[BOHQ
PRGHO  6HTXHQWLDO��
PRGHO�DGG�(PEHGGLQJ�PD[BIHDWXUHV ��� HPEHGGLQJBGLP�
LQSXWBOHQJWK VHTXHQFHBOHQJWK�?
HPEHGGLQJVBUHJXODUL]HU  UHJXODUL]HUV�O�����������

PRGHO�DGG�&RQY�'������� DFWLYDWLRQ 
UHOX
�?
NHUQHOBUHJXODUL]HU  UHJXODUL]HUV�O����������?
ELDVBUHJXODUL]HU  UHJXODUL]HUV�O�����������

PRGHO�DGG�0D[3RROLQJ�'���
PRGHO�DGG�/670������ �/670 ZLWK ��� QHXWURQ

PRGHO�DGG�'URSRXW������
PRGHO�DGG�'HQVH��� DFWLYDWLRQ 
VLJPRLG
�

NHUQHOBUHJXODUL]HU UHJXODUL]HUV�O���������
ELDVBUHJXODUL]HU UHJXODUL]HUV�O����������

PRGHO�VXPPDU\��
PRGHO�FRPSLOH�ORVV &DWHJRULFDO&URVVHQWURS\�IURPBORJLWV 7UXH��
RSWLPL]HU 
$GDP
� PHWULFV >�DFFXUDF\�@�

*DPEDU ��� .RGH 7DKDSDQ .ODVLILNDVL &11�/670

3HQMHODVDQ VRXUFH FRGH *DPEDU ���� GL EDULV SHUWDPD PHUXSDNDQ IXQJVL XQWXN PHQJ�

LPSRUW VHTXHQWLDO GDUL WHQVRUIORZ�NHUDV� NHPXGLDQ GL EDULV NHGXD PHUXSDNDQ IXQJVL XQWXN

PHQJ�LPSRUW GDWD HPEHGGLQJ� GDWD &RQY�G GDQ SRROLQJ� %DULV NHHPSDW PHUXSDNDQ IXQJVL

XQWXN PHQJ�LPSRUW NDWHJRUL FURVVHQWURS\� GL EDULV NH HPSDW KLQJJD NH VHEHODV PHUXSDNDQ

SURVHV GDUL SHQJ�LQSXW�DQ GDWD� GL DQWDUDQ\D QLODL PD[BIHDWXUHV� QLODL PD[BIHDWXUHV

PHUXSDNDQ QLODL ELODQJDQ EXODW DWDX XNXUDQ NRVDNDWD GL PDQD SDGD SHQHOLWLDQ LQL SHQHOLWL

PHQJJXQDNDQ QLODL PDNVLPXP VHEHVDU ������ KDO WHUVHEXW GLODNXNDQ NDUHQD EDQ\DNQ\D

MXPODK NDWD \DQJ GLJXQDNDQ SDGD SHQHOLWLDQ LQL� +\SHUSDUDPHWHU GL DWDV GLGDSDW GDUL

WHQVRUIORZ�NHUDV LWX VHQGLUL� .HPXGLDQ WHUGDSDW HPEHGGLQJBGLP� QLODL HPEHGGLQJBGLP

PHUXSDNDQ QLODL ELODQJDQ EXODW GDUL GHQVH HPEHGGLQJ� GL PDQD SDGD SHQHOLWLDQ LQL SHQHOLWL

PHQJJXQDNDQ GLPHQVL RXWSXW VHEHVDU ��� .HPXGLDQ IXQJVL ³PRGHO�DGG�'HQVH���
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DFWLYDWLRQ 
VLJPRLG
´ PHUXSDNDQ IXQJVL XQWXN PHPSURVHV SHQJDPELODQ LQIRUPDVL \DQJ

PHQGDODP GLODNXNDQ GLODSLVDQ NRQYROXVL GDQ SRROLQJ GDQ LQIRUPDVL \DQJ GLDPELO LQL

GLODNXNDQ DNWLYDVL XQWXN SHQHQWX NHODV \DQJ GLODNXNDQ VHUWD GLODNXNDQ UHJXODUL]HUV \DQJ

EHUWXMXDQ XQWXN PHQ\HGHUKDQDNDQ PRGHO GHQJDQ PHODNXNDQ SHQJXUDQJDQ QLODL ERERW SDGD

KLGGHQ OD\HU \DQJ PHPEXDW QLODL ERERW NHFLO PHQGHNDWL �� QDPXQ WLGDN PHPEXDW ERERW VDPD

GHQJDQ �� GDQ EDULV WHUDNKLU PHQJJXQDNDQ RSWLPL]HU ³$GDP´ GDQ PDWULNV DNXUDVL XQWXN

PHQGDSDWNDQ QLODL ³DFFXUDF\´�

��� (YDOXDVL
(YDOXDVL PHUXSDNDQ WDKDSDQ \DQJ PHPSXQ\DL WXMXDQ XQWXN PHQJXNXU NHUMD GDUL PRGHO

\DQJ WHODK GLEXDW� 0HWRGH HYDOXDVL \DQJ GLJXQDNDQ PHQJJXQDNDQ FRQIXVLRQ PDWUL[ GDQ

HSRFK PRGHO� 0HWRGH LQL PHPEDJL GDWD NH GDODP WLJD EDJLDQ \DNQL GDWD ODWLK� GDWD YDOLGDVL�

GDQ GDWD XML�

&RQIXVLRQ PDWUL[ PHUXSDNDQ QLODL 7UXH SRVLWLYH GLGHILQLVLNDQ VHEDJDL SRVLWLYH WXSSOH

\DQJ GLNODVLILNDVLNDQ GHQJDQ EHQDU ROHK PRGHO� 7UXH QHJDWLYH DGDODK QHJDWLYH WXSSOH \DQJ

GLNODVLILNDVLNDQ GHQJDQ EHQDU ROHK PRGHO� 6HPHQWDUD LWX� IDOVH SRVLWLYH DGDODK QHJDWLYH

WXSSOH \DQJ GLNODVLILNDVLNDQ VHEDJDL NHODV SRVLWLI ROHK PRGHO� )DOVH QHJDWLYH DGDODK SRVLWLYH

WXSSOH \DQJ GLNODVLILNDVLNDQ VHEDJDL NHODV QHJDWLI ROHK PRGHO NODVLILNDVL� *DPEDU ���

PHUXSDNDQ NRGH SURJUDP FRQIXVLRQ PDWUL[

SULQW�FODVVLILFDWLRQBUHSRUW�WHVWBGDWD>
ODEHO
@�WROLVW���WHVWBGDWD>
SUHGB
ODEHO
@�WROLVW����

*DPEDU ��� .RGH 7DKDSDQ &RQIXVLRQ 0DWUL[

%HUGDVDUNDQ *DPEDU ��� PHUXSDNDQ VRXUFH FRGH \DQJ PDQD IXQJVL µSULQW¶ SDGD

VRXUFH FRGH EHUIXQJVL XQWXN PHQFHWDN KDVLO NODVLILNDVL GDWD WHVW GHQJDQ FRQIXVLRQ PDWUL[�

$GDSXQ WDEHO FRQIXVLRQ PDWUL[ GDSDW GLOLKDW SDGD *DPEDU ����
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*DPEDU ��� &RQIXVLRQ 0DWUL[

'LNHWDKXL�

�� &ODVV 1HWUDO

D� )DOVH 1HJDWLYH
ܰܨ ൌ ݈݈ܿ݁ ʹ  ݈݈ܿ݁ ͵

ܰܨ ൌ ሺʹ  Ͳሻ

ܰܨ ൌ ʹ

E� )DOVH 3RVLWLYH
ܲܨ ൌ ݈݈ܿ݁ Ͷ  ݈݈ܿ݁ 

ܲܨ ൌ ሺ  ʹሻ

ܲܨ ൌ ͻ

F� 7UXH 1HJDWLYH
ܶܰ ൌ ݈݈ܿ݁ ͷ  ݈݈ܿ݁   ݈݈ܿ݁ ͺ  ݈݈ܿ݁ ͻ

ܶܰ ൌ ሺͳͺʹ  Ͳ  ʹ  ͳͺͻሻ

ܶܰ ൌ ͵͵

G� 7UXH 3RVLWLYH
ܶܲ ൌ ݈݈ܿ݁ ͳ

ܶܲ ൌ ʹͳ

�� &ODVV 3RUQRJUDIL

D� 7UXH 3RVLWLYH
ܶܲ ൌ ݈݈ܿ݁ ͷ

ܶܲ ൌ ͳͺʹ
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E� )DOVH 1HJDWLYH
ܰܨ ൌ ሺ݈݈ܿ݁ Ͷ  ݈݈ܿ݁ ሻ

ܰܨ ൌ ሺ  Ͳሻ

ܰܨ ൌ 

F� )DOVH 3RVLWLYH
ܲܨ ൌ ሺ݈݈ܿ݁ ʹ  ݈݈ܿ݁ ͺሻ

ܲܨ ൌ ሺʹ  ʹሻ

ܲܨ ൌ Ͷ

G� 7UXH 1HJDWLYH
ܶܰ ൌ ሺ݈݈ܿ݁ ͳ  ݈݈ܿ݁ ͵  ݈݈ܿ݁   ݈݈ܿ݁ ͻሻ

ܶܰ ൌ ሺʹͳ  Ͳ  ʹ  ͳͺͻሻ

ܶܰ ൌ ͶͲ

�� &ODVV 8PSDWDQ
D� 7UXH 3RVLWLYH

ܶܲ ൌ ݈݈ܿ݁ ͻ

ܶܲ ൌ ͳͺͻ

E� )DOVH 1HJDWLYH
ܰܨ ൌ ሺ݈݈ܿ݁ Ͷ  ݈݈ܿ݁ ሻ

ܰܨ ൌ ሺ  Ͳሻ

ܰܨ ൌ 

F� )DOVH 3RVLWLYH
ܲܨ ൌ ሺ݈݈ܿ݁ ʹ  ݈݈ܿ݁ ͺሻ

ܲܨ ൌ ሺʹ  ʹሻ

ܲܨ ൌ Ͷ

G� 7UXH 1HJDWLYH
ܶܰ ൌ ሺ݈݈ܿ݁ ͳ  ݈݈ܿ݁ ͵  ݈݈ܿ݁   ݈݈ܿ݁ ͻሻ

ܶܰ ൌ ሺʹͳ  Ͳ  ʹ  ͳͺͻሻ

ܶܰ ൌ ͶͲ

-DGL�

� 73 �1LODL 73 GLMXPODKNDQ GDUL ³&ODVV 1HWUDO� &ODVV 3RUQRJUDIL� &ODVV 8PSDWDQ´�

73  �����������  ���

� 71 �1LODL 71 GLMXPODKNDQ GDUL ³&ODVV 1HWUDO� &ODVV 3RUQRJUDIL� &ODVV 8PSDWDQ´�

71  �����������  ����

� )3 �1LODL )3 GLMXPODKNDQ GDUL ³&ODVV 1HWUDO� &ODVV 3RUQRJUDIL� &ODVV 8PSDWDQ´�

)3  �����  ��
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� )1 �1LODL )1 GLMXPODKNDQ GDUL ³&ODVV 1HWUDO� &ODVV 3RUQRJUDIL� &ODVV 8PSDWDQ´�

)1  �����  ��

0HQFDUL 1LODL $NXUDVL�

ݕܿܽݎݑܿܿܣ ൌ
ܶܲ  ܶܰ

ܶܲ  ܶܰ  ܲܨ  ܰܨ
כ ͳͲͲΨ

ݕܿܽݎݑܿܿܣ ൌ
ͷͺ  ͳͳͺ

ͷͺ  ͳͳͺ  ͳ  ͳ
כ ͳͲͲΨ

ݕܿܽݎݑܿܿܣ ൌ
ͳͶ
ͳͺͲ

כ ͳͲͲΨ

ݕܿܽݎݑܿܿܣ ൌ Ͳǡͻͺ כ ͳͲͲΨ

ݕܿܽݎݑܿܿܣ ൌ ͻͺΨ

0HQFDUL 1LODL 3UHVLVL�

݊݅ݏ݅ܿ݁ݎܲ ൌ
ܶܲ

ܶܲ  ܲܨ
כ ͳͲͲΨ

݊݅ݏ݅ܿ݁ݎܲ ൌ
ͷͺ

ͷͺ  ͳ
כ ͳͲͲΨ

݊݅ݏ݅ܿ݁ݎܲ ൌ
ͷͺ
ͲͶ כ ͳͲͲΨ

݊݅ݏ݅ܿ݁ݎܲ ൌ Ͳǡͻ כ ͳͲͲΨ

݊݅ݏ݅ܿ݁ݎܲ ൌ ͻΨ

0HQFDUL 1LODL 5HFDOO�

ܴ݈݈݁ܿܽ ൌ
ܶܲ

ܶܲ  ܰܨ
כ ͳͲͲΨ

ܴ݈݈݁ܿܽ ൌ
ͷͺ

ͷͺ  ͳ כ ͳͲͲΨ

ܴ݈݈݁ܿܽ ൌ
ͷͺ
Ͳ͵ כ ͳͲͲΨ

ܴ݈݈݁ܿܽ ൌ Ͳǡͻ כ ͳͲͲΨ

ܴ݈݈݁ܿܽ ൌ ͻΨ

ͳܨ െ ݁ݎݑݏܽ݁ܯ ൌ
ʹ כ ͻ כ ͻ

ͻ  ͻ

ͳܨ െ ݁ݎݑݏܽ݁ܯ ൌ
ͳͺͺͳͺ
ͳͻͶ

ͳܨ െ ݁ݎݑݏܽ݁ܯ ൌ
ͳͺͺͳͺ
ͳͻͶ

ͳܨ െ ݁ݎݑݏܽ݁ܯ ൌ ͻΨ
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'DODP PHODNXNDQ ILW PRGHO� SHQHOLWL PHQJJXQDNDQ HSRFKV�Q\D  ��� HSRFKV� (SRFK

EHUDUWL EHUDSD NDOL MDULQJDQ DNDQ PHOLKDW VHOXUXK NXPSXODQ GDWD� GDQ XQWXN EDWFKBVL]H  ����

\DQJ DUWLQ\D EDWFKBVL]H DGDODK MXPODK FRQWRK SHODWLKDQ GDODP VDWX IRUZDUG DWDX EDFNZDUG

SDVV� 6HPDNLQ WLQJJL QLODL EDWFKBVL]H� PDND DNDQ VHPDNLQ EDQ\DN PHPRUL \DQJ GLEXWXKNDQ�

%HULNXW NRGH SURJUDP HSRFKV�

HSRFKV  ���
EDWFKBVL]H  ���
� )LW WKH PRGHO XVLQJ WKH WUDLQ DQG WHVW GDWDVHWV�
KLVWRU\  PRGHO�ILW�WUDLQBGV�EDWFK�EDWFKBVL]H��

HSRFKV HSRFKV �
YDOLGDWLRQBGDWD YDOLGBGV�EDWFK�EDWFKBVL]H��
YHUERVH ��

*DPEDU ���� .RGH 7DKDSDQ (SRFK0RGHO

6RXUFH FRGH *DPEDU ���� PHUXSDNDQ SURVHV GDUL HSRFK PRGHO� GL EDULV SHUWDPD GDQ EDULV

NHGXD PHUXSDNDQ QLODL GDUL HSRFKV GDQ EDWFKBVL]H� 'L EDULV NHWLJD PHUXSDNDQ IXQJVL XQWXN

PHQJKLWXQJ HSRFK� µYDOLGDWLRQBGDWD¶ PHUXSDNDQ IXQJVL XQWXN PHPYDOLGDVL GDWD EDWFKBVL]H

KLQJJD PHQGDSDWNDQ QLODL  ��

� OLVW DOO GDWD LQ KLVWRU\
SULQW�KLVWRU\�KLVWRU\�NH\V���

� VXPPDUL]H KLVWRU\ IRU DFFXUDF\
SOW�SORW�KLVWRU\�KLVWRU\>
DFFXUDF\
@�
SOW�SORW�KLVWRU\�KLVWRU\>
YDOBDFFXUDF\
@�
SOW�WLWOH�
PRGHO DFFXUDF\
�
SOW�\ODEHO�
DFFXUDF\
�
SOW�[ODEHO�
HSRFK
�
SOW�OHJHQG�>
WUDLQ
� 
YDOLGDWLRQ
@� ORF 
XSSHU OHIW
�
SOW�VKRZ��

*DPEDU ���� .RGH 7DKDSDQ $FFXUDF\0RGHO

%HUGDVDUNDQ *DPEDU ���� GDSDW GLMHODVNDQ EDKZD NRGH GL DWDV PHUXSDNDQ IXQJVL

\DQJ GLJXQDNDQ XQWXN PHQDPSLONDQ GDWD NH GDODP EHQWXN JUDILN� %DULV SHUWDPD SDGD VRXUFH

FRGH EHUIXQJVL XQWXN PHQFHWDN GDWD ULZD\DW DNXUDVL� NHPXGLDQ EDULV NHGXD PHUXSDNDQ IXQJVL
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XQWXN PHQDPSLONDQ PRGHO DNXUDVL \DQJ VXGDK GL WUDLQ� VHSHUWL KDVLO HSRFK� GDQ DNXUDVL�

$GDSXQ KDVLO WDPSLODQ JUDILN GDUL DFFXUDF\ PRGHO GDSDW GLOLKDW SDGD *DPEDU �����

*DPEDU ���� +DVLO $FFXUDF\0RGHO &11 � /670

3DGD *DPEDU ���� PHQJKDVLONDQ QLODL DNXUDVL GDQ ORVV SDGD GDWD WUDLQLQJ GDQ YDOLGDVL�

3URVHV WUDLQLQJ PHQJJXQDNDQ MXPODK HSRFK VHEDQ\DN ��� GDQ EDWFK VL]H VHEDQ\DN ����

'HQJDQ SDUDPHWHU \DQJ VXGDK GLWHQWXNDQ DNDQ GLOLKDW EHUDSD DNXUDVL GDUL GDWD WUDLQLQJ GDQ

PHOLKDW NHQDLNDQ QLODL ORVV� 0RGHO DNDQ PHQ\LPSDQ HSRFK \DQJ RSWLPDO SDGD QLODL ORVV \DQJ

WLQJJL VHODPD SURVHV HSRFK EHUODQJVXQJ� 8QWXN QLODL DNXUDVL \DQJ GLSHUROHK VHEHVDU ����� GDQ

QLODL ORVV PHQJDODPL NHQDLNDQ HSRFK NH�����

� VXPPDUL]H KLVWRU\ IRU ORVV
SOW�SORW�KLVWRU\�KLVWRU\>
ORVV
@�
SOW�SORW�KLVWRU\�KLVWRU\>
YDOBORVV
@�
SOW�WLWOH�
PRGHO ORVV
�
SOW�\ODEHO�
ORVV
�
SOW�[ODEHO�
HSRFK
�
SOW�OHJHQG�>
WUDLQ
� 
YDOLGDWLRQ
@� ORF 
XSSHU OHIW
�
SOW�VKRZ��

*DPEDU ���� .RGH 7DKDSDQ /RVV0RGHO
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%HUGDVDUNDQ *DPEDU ���� GDSDW GLMHODNDQ EDKZD NRGH GL DWDV PHUXSDNDQ IXQJVL

\DQJ GLJXQDNDQ XQWXN PHQDPSLONDQ GDWD PRGHO ORVV NHGDODP EHQWXN JUDILN� ORVV PRGHO

PHUXSDNDQ QLODL GDUL SHQJKLWXQJDQ ORVV IXQFWLRQ GDUL WUDLQLQJ GDWDVHW� ODOX GLWDPSLONDQ GDODP

EHQWXN JUDILN VHKLQJJD GLNHWDKXL EHUDSD SHQXUXQDQ QLODL ORVV DWDX GDSDW GLDUWLNDQ IXQJVL \DQJ

GLJXQDNDQ XQWXN PHOLKDW SHUIRUPD GDUL PRGHO &11� $GDSXQ KDVLO WDPSLODQ JUDILN GDUL PRGHO

ORVV GDSDW GLOLKDW SDGD *DPEDU �����

*DPEDU ���� +DVLO /RVV0RGHO

*DPEDU ���� DGDODK JUDILN SDGD VDDW WUDLQLQJ GDUL PRGHO \DQJ GLEXDW GHQJDQ DOJRULWPD

&11 GDQ /670� 'LOLKDW GDUL JDPEDU WHUVHEXW� NHGXD DOJRULWPD &11 GDQ /670 PHQJDODPL

SHQXUXQDQ QLODL ORVV SDGD YDOLGDWLRQ VHW GDQ PHQJDODPL EHUEDQGLQJ OXUXV GHQJDQ WUDLQLQJ

ORVV SDGD HSRFK NH����� 1LODL DNXUDVL \DQJ GLSHUROHK VHEHVDU ����� GDQ QLODL ORVV Q\D

PHQJDODPL SHQXUXQDQ HSRFK NH�����

��� 'HWHNVL .RQWHQ

&11 GDQ /670 PHUXSDNDQ JDEXQJDQ PRGHO GHQJDQ PHQJKDVLONDQ DNXUDVL WHUEDLN�

PDND ODQJNDK VHODQMXWQ\D DGDODK PHQJXML NDOLPDW DSDNDK WHUPDVXN NH GDODP NDWHJRUL QHWUDO�

SRUQRJUDIL� DWDX XPSDWDQ� %HULNXW KDVLO GHWHNVL NRQWHQ XQWXN NDWHJRUL NDWD \DQJ SRUQRJUDIL

GDSDW GLOLKDW SDGD *DPEDU �����



��

*DPEDU ���� +DVLO 'HWHNVL .RQWHQ 3RUQRJUDIL

%HUGDVDUNDQ *DPEDU ���� GDWD \DQJ GL LQSXW PHUXSDNDQ GDWD EHUXSD NDOLPDW \DQJ

NHPXGLDQ WHUGHWHNVL VHEDJDL NRQWHQ SRUQRJUDIL GLNDUHQDNDQ PHPLOLNL QLODL SUREDELOLWDV

����������� 6HGDQJNDQ GHQJDQ KDVLO GHWHNVL NRQWHQ GHQJDQ NDWHJRUL QHWUDO GDSDW GLOLKDW

SDGD *DPEDU �����

*DPEDU ���� +DVLO 'HWHNVL .RQWHQ 1HWUDO

%HUGDVDUNDQ *DPEDU ���� GDWD \DQJ GL LQSXW PHUXSDNDQ GDWD EHUXSD NDOLPDW \DQJ

NHPXGLDQ WHUGHWHNVL VHEDJDL NRQWHQ QHWUDO GLNDUHQDNDQ PHPLOLNL QLODL SUREDELOLWDV

�����������

8QWXN KDVLO GHWHNVL NRQWHQ GHQJDQ NDWHJRUL XPSDWDQ PHPSHUROHK KDVLO VHSHUWL \DQJ

GDSDW GLOLKDW SDGD *DPEDU �����



��

*DPEDU ���� +DVLO 'HWHNVL .RQWHQ 8PSDWDQ

%HUGDVDUNDQ *DPEDU ���� GDWD \DQJ GL LQSXW WHUGHWHNVL NRQWHQ XPSDWDQ GLNDUHQDNDQ

PHPLOLNL QLODL SUREDELOLWDV ����������

%HUGDVDUNDQ KDVLO GHWHNVL NRQWHQ GL DWDV� VHPXD NDOLPDW \DQJ GLXML VXGDK WHSDW� $NDQ

WHWDSL� SHQHOLWLDQ LQL PDVLK DGD NHNXUDQJDQ \DLWX EHEHUDSD NDOLPDW �WZHHW� \DQJ GLPDNQDL

WLGDN VHPHVWLQ\D� +DO WHUVHEXW WHUMDGL NDUHQD SDGD GDWDVHW LQL OHELK EDQ\DN SDGD NRQWHQ QHWUDO

GLEDQGLQJNDQ GHQJDQ SRUQRJUDIL GDQ XPSDWDQ�



��

� %$% 9
.(6,038/$1 '$1 6$5$1

��� .HVLPSXODQ
%HUGDVDUNDQ KDVLO \DQJ WHODK GLGDSDWNDQ� SHQHOLWLDQ LQL WHODK EHUKDVLO PHODNXNDQ

LGHQWLILNDVL WZHHW SDGD 7ZLWWHU GHQJDQ NODVLILNDVL DQWDUD WLJD NHODV� QHWUDO� SRUQRJUDIL� GDQ

XPSDWDQ \DQJ WHUVHGLD SDGD GDWDVHW PHQJJXQDNDQ DOJRULWPD &11 GDQ /670 �/RQJ 6KRUW�

7HUP 0HPRU\��

�� 3HQHOLWLDQ LQL EHUKDVLO PHODNXNDQ NODVLILNDVL WHUKDGDS WLJD MHQLV NRQWHQ WZHHW GHQJDQ

JDEXQJDQ PRGHO &11 GDQ /670 XQWXN PHQGHWHNVL WZHHW \DQJ PHQJDQGXQJ NRQWHQ

QHWUDO� SRUQRJUDIL� GDQ XPSDWDQ� 'DODP PHODNXNDQ NODVLILNDVL WZHHW \DQJ PHQJDQGXQJ

NHWLJD NRQWHQ GLDWDV� ODQJNDK \DQJ SHUOX GLODNXNDQ \DLWX SHQJXPSXODQ GDWD�

SUHSURFHVVLQJ� NODVLILNDVL GDQ HYDOXDVL PHQJJXQDNDQ HSRFK PRGHO GDQ FRQIXVLRQ PDWUL[�

�� 3HQHOLWLDQ LQL PHQJKDVLONDQ SHUIRUPD NODVLILNDVL \DQJ EDLN NDUHQD GDUL HYDOXDVL HSRFK

\DQJ GLJXQDNDQ PHQJKDVLONDQ WLQJNDW DNXUDVL VHEHVDU ����� KDO LQL GDSDW GLOLKDW SDGD

HSRFK NH ������ GDQ KDVLO FRQIXVLRQ PDWUL[ GHQJDQ UDWD�UDWD SUHFLVLRQ XQWXN NHODV QHWUDO

VHEHVDU ����� UHFDOO VHEHVDU ����� GDQ I��VFRUH VHEHVDU ����� 6HGDQJNDQ XQWXN NHODV

SRUQRJUDIL� UDWD�UDWD SUHFLVLRQ VHEHVDU ����� UHFDOO VHEHVDU ����� GDQ XQWXN I��VFRUH

VHEHVDU ����� 8QWXN NHODV XPSDWDQ� UDWD�UDWD SUHFLVLRQ VHEHVDU ����� UHFDOO VHEHVDU �����

GDQ I��VFRUH VHEHVDU �����

��� 6DUDQ
3HQHOLWLDQ LQL PDVLK PHQJJXQDNDQ WZHHW EHUEDKDVD ,QGRQHVLD� 3HQHOLWL EHUKDUDS

SHQHOLWLDQ LQL GDSDW GLNHPEDQJNDQ ROHK SHQHOLWL�SHQHOLWL GL PDVD PHQGDWDQJ GHQJDQ EHEHUDSD

VDUDQ VHSHUWL�

�� 3HQDPEDKDQ VHODLQ SURVHV NODVLILNDVL GDQ PHQFRED PHQJJXQDNDQ PRGHO ODLQ SDGD

NODVLILNDVL� DJDU GDSDW PHPEDQGLQJNDQ PRGHO PDQD \DQJ OHELK EDLN�

�� 0HQJJXQDNDQ SDNDU EDKDVD SDGD VDDW SURVHV ODEHOOLQJ� DJDU PHQJKLQGDUL SHUEHGDDQ

SHQGDSDW \DQJ VDPD GDODP PHODNXNDQ VHQWLPHQ WZHHW GDUL KDVLO GDWD FUDZOLQJ�

�



��

'$)7$5 3867$.$

$EGXOORK� 1�� 	 +LGD\DWXOODK� $� ������� 'HWHNVL &\EHUEXOO\LQJ SDGD &XLWDQ 0HGLD 6RVLDO

7ZLWWHU� $8720$7$ ����

$EGXOUDKPDQ� $�� 	 %D\NDUD� 0� ������� )DNH 1HZV 'HWHFWLRQ 8VLQJ 0DFKLQH /HDUQLQJ DQG

'HHS /HDUQLQJ $OJRULWKPV� ,QWHUQDWLRQDO &RQIHUHQFH RQ $GYDQFHG 6FLHQFH DQG

(QJLQHHULQJ �,&2$6(�� ,(((�

$PHOLD� '�� $OGLQR� $�� 	 ,VQDLQ� $� ������� 7HNV 'DQ $QDOLVLV 6HQWLPHQ 3DGD &KDW *UXS

:KDWVDSS 0HQJJXQDNDQ /RQJ 6KRUW 7HUP 0HPRU\ �/670�� -XUQDO 7HNQRORJL GDQ

6LVWHP ,QIRUPDVL ���� ������

$QGUDLQL� )�� 	 0DKGL\DK� (� ������� $QDOLVLV 6HQWLPHQ 7ZLWWHU 7HUKDGDS 3HSHUDQJDQ 5XVLD

'DQ 8NUDLQD 0HQJJXQDNDQ $OJRULWPD 6XSSRUW 9HFWRU 0DFKLQH� -XUQDO $SOLNDVL

.RPSXWHU �-$.� � ����� SS� ������

$UKDP� $� ������� .ODVLILNDVL 8ODVDQ %XNX 0HQJJXQDNDQ $OJRULWPD &RQYROXWLRQDO 1HXUDO

1HWZRUN�/RQJ 6KRUW 7HUP 0HPRU\� 'LVV� ,QVWLWXW 7HNQRORJL 6HSXOXK 1RSHPEHU�

%DGMULH� 6�� 3UDWLZL� 2�� 	 $QJJDQD� +� ������� $QDOLVLV 6HQWLPHQ 5HYLHZ &XVWRPHU

7HUKDGDS 3URGXN ,QGLKRPH 'DQ )LUVW 0HGLD 0HQJJXQDNDQ $OJRULWPD &RQYROXWLRQDO

1HXUDO 1HWZRUN� H3URFHHGLQJV RI (QJLQHHULQJ ���� 9RO��� 1R���

%HUOLDQD� *�� 6KDXILDK� 6�� 	 6D¶DGDK� 6� ������� .ODVLILNDVL 3RVWLQJ 7ZHHW 0HQJHQDL

.HELMDNDQ 3HPHULQWDK 0HQJJXQDNDQ 1DwYH %D\HVLDQ &ODVVLILFDWLRQ� H3URFHHGLQJV RI

(QJLQHHULQJ ����

'ZLWDPD� $�� 	 +LGD\DW� � 6� ������� ,GHQWLILNDVL 8MDUDQ .HEHQFLDQ 0XOWLODEHO 3DGD 7HNV

7ZLWWHU %HUEDKDVD ,QGRQHVLD 0HQJJXQDNDQ &RQYROXWLRQ 1HXUDO 1HWZRUN� -XUQDO

6LVWHP .RPSXWHU GDQ ,QIRUPDWLND �-621� ���� ��������

)DGOL� +�� 	 +LGD\DWXOODK� $� ������� ,GHQWLILNDVL &\EHUEXOO\LQJ SDGD 0HGLD 6RVLDO 7ZLWWHU

0HQJJXQDNDQ 0HWRGH /670 GDQ %L/670� $8720$7$ ����

+DVWRPR� :�� 	 6DW\R� $� ������� /RQJ 6KRUW 7HUP 0HPRU\ 0DFKLQH /HDUQLQJ 8QWXN

0HPSUHGLNVL $NXUDVL 1LODL 7XNDU ,'5 7HUKDGDS 86'� 3URVLGLQJ 6H17,. ���� �����

��������



��

+HUPDQWR� '�� 6HW\DQWR� $�� 	 /XWKIL� (� ������� $OJRULWPD /670�&11 XQWXN %LQDU\

.ODVLILNDVL GHQJDQ :RUG�YHF SDGD 0HGLD 2QOLQH� &UHDWLYH ,QIRUPDWLRQ 7HFKQRORJ\

-RXUQDO ���� ������

+LGD\DWXOODK� $�� +DNLP� $�� 	 6HPEDGD� $� ������� $GXOW &RQWHQW &ODVVLILFDWLRQ RQ

,QGRQHVLDQ 7ZHHWV XVLQJ /670 1HXUDO 1HWZRUN� ,QWHUQDWLRQDO &RQIHUHQFH RQ

$GYDQFHG &RPSXWHU 6FLHQFH DQG LQIRUPDWLRQ 6\VWHPV �,&$&6,6�� ,(((�

,KVDQ� )�� ,VNDQGDU� ,�� +DUDKDS� 1� 6�� 	 $JXVWLDQ� 6� ������� $OJRULWPH GHFLVLRQ WUHH XQWXN

PHQGHWHNVL XMDUDQ NHEHQFLDQ GDQ EDKDVD NDVDU� -XUQDO 7HNQRORJL GDQ 6LVWHP

.RPSXWHU� YRO� �� 1R� �� SS� ��������

-XOLDQR� $�� 	 )LUGDXV� )� ������� .ODVLILNDVL $WULDO )LEULOODWLRQ 3DGD (NJ 'HQJDQ

0HQJJXQDNDQ &RQYROXWLRQDO 1HXUDO 1HWZRUN �&11�� 'LVV� 6ULZLMD\D 8QLYHUVLW\�

1DI
DQ� 0�� %XUKDQXGGLQ� $�� 	 5L\DQL� $� ������� 3HQHUDSDQ &RVLQH 6LPLODULW\ GDQ

3HPERERWDQ 7)�,') XQWXN 0HQGHWHNVL .HPLULSDQ 'RNXPHQ� -XUQDO /LQJXLVWLN

.RPSXWDVLRQDO ���� ������

1XJURKR GNN� '� *� ������� $QDOLVLV 6HQWLPHQ 3DGD -DVD 2MHN 2QOLQH 0HQJJXQDNDQ 0HWRGH

1DLYH %D\HV� 3URVLGLQJ 6167 )DNXOWDV 7HNQLN ����

1XJURKR� 3� $�� )HQULDQD� ,�� 	 $ULMDQWR� 5� ������� ,PSOHPHQWDVL 'HHS /HDUQLQJ

0HQJJXQDNDQ &RQYROXWLRQDO 1HXUDO 1HWZRUN �&11� 3DGD (NVSUHVL 0DQXVLD�

-851$/ $/*25� ����� SS� ������

5DPGKDQL� 1� ������� $QDOLVLV 6HQWLPHQ 3HQJJXQD 7ZLWWHU 7HUKDGDS %HODMDU 'DULQJ 6HODPD

3DQGHPL &RYLG��� 'HQJDQ 'HHS /HDUQLQJ� -XUQDO 6LOLZDQJL 6HUL 6DLQV GDQ 7HNQRORJL

����

5DPGKDQL� 6� /�� $QGUHVZDUL� 5�� 	 +DVLEXDQ� 0� $� ������� 6HQWLPHQW $QDO\VLV RI 3URGXFW

5HYLHZV XVLQJ 1DLYH %D\HV $OJRULWKP� $ &DVH 6WXG\� 6HQWLPHQW $QDO\VLV RI 3URGXFW

5HYLHZV XVLQJ 1DLYH %D\HV $OJRULWKP� $ &DVH 6WXG\�

6LPDWXSDQJ� 0�� 	 8WRPR� '� ������� $QDOLVD 7HVWLPRQLDO 'HQJDQ 0HQJJXQDNDQ $OJRULWPD

7H[W 0LQLQJ 'DQ 7HUP )UHTXHQF\�,QYHUVH 'RFXPHQW )UHTXHQFH �7I�,GI� 3DGD 7RNR

$OOPHHDUW� .20,. �.RQIHUHQVL 1DVLRQDO 7HNQRORJL ,QIRUPDVL GDQ .RPSXWHU� ����

6XGLDQWRUR� $�� 	 =XOLDUVR� (� ������� $QDOLVLV VHQWLPHQ WZLWWHU PHQJJXQDNDQ WH[W PLQLQJ

GHQJDQ DOJRULWPD 1DwYH %D\HV &ODVVLILHU�



��

7MXW $ZDOL\DK =XUDL\DK� '� .� ������� ,03/(0(17$6, &+$7%27 3$'$

3(1'$)7$5$1 0$+$6,6:$ %$58 0(1**81$.$1 5(&855(17

1(85$/ 1(7:25.�

7ULDNQR� 1� ������� ,PSOHPHQWDVL GHHS OHDUQLQJ XQWXN LPDJH FODVVLILFDWLRQ PHQJJXQDNDQ

DOJRULWPD &RQYROXWLRQDO 1HXUDO 1HWZRUN �&11� SDGD FLWUD ZD\DQJ JROHN�

8QLYHUVLWDV ,VODP ,QGRQHVLD� <RJ\DNDUWD�

8WDPD� 3� ������� ,GHQWLILNDVL +RD[ SDGD 0HGLD 6RVLDO GHQJDQ 3HQGHNDWDQ 0DFKLQH /HDUQLQJ�

:LG\D 'XWD� -XUQDO ,OPLDK ,OPX $JDPD GDQ ,OPX 6RVLDO %XGD\D ����� ������

=DPLO� 0� ������� .ODVLILNDVL .DOLPDW 2IHQVLI SDGD 0HGLD 6RVLDO 7ZLWWHU 0HQJJXQDNDQ

0HWRGH 1DLYH %D\HV &ODVVLILHU� 'LVV� XQLYHUVLWDV ,VODP 1HJHUL 6XOWDQ 6\DULI .DVLP

5LDX�



/$03,5$1
'DODP PHODNXNDQ SHQHOLWLDQ LQL� SHQHOLWL PHPEXDW WDKDSDQ DWDX IORZFKDUW WHUNDLW

SHQHUDSDQ &11 GDQ /670 SDGD ,GHQWLILNDVL .RQWHQ 1HJDWLI 3DGD 7ZLWWHU \DQJ GDSDW GLOLKDW

SDGD *DPEDU ���� 'DUL *DPEDU ��� GDSDW GLMHODVNDQ VHEDJDL EHULNXW�

�� 3HQJXPSXODQ 'DWD
'DWDVHW WZHHW \DQJ GLJXQDNDQ SDGD SHQHOLWLDQ LQL PHUXSDNDQ GDWD \DQJ GLSHUROHK

PHQJJXQDNDQ WHNQLN VFUDSSLQJ GDUL 7ZLWWHU� 7RWDO GDWD \DQJ GLGDSDWNDQ VHMXPODK

����� GDWD WZHHW� +DVLO GDUL SHQJXPSXODQ GDWD LQL DNDQ GLJXQDNDQ VHEDJDL LQSXW GDODP

SHQHOLWLDQ LQL� 7DEHO � PHUXSDNDQ GDWD VDPSHO GDUL KDVLO SHQJXPSXODQ GDWD�

7DEHO � 'DWDVHW 6DPSHO

'RF 7H[W

� .336 'LGXJD 6HEDU $PSORS KWWSV���W�FR�S3:0G7=�UY

� 7LDGD .XUVL EXDW 6DQGL GL '., KWWSV���W�FR�\2HSQ[WLSD

� 6HUWLILNDVL +DODO -DQJDQ %HEDQL 80.0 KWWSV���W�FR�D%��+0T%N8

� #\XGKDUXWR .DQ VHPRN JD PXOXN PXOXN EDQWHW

� #\XGKDUXWR $NX VHPRN ODK

� #SXVV\KXW VHPSXUQD���VH[\ VHPRN�����

�� /DEHOOLQJ

6HWHODK PHQGDSDWNDQ GDWD� VHODQMXWQ\D DGDODK GLODNXNDQ SHODEHODQ� 3DGD WDKDS LQL

GLODNXNDQ SHODEHODQ QHWUDO� SRQRJUDIL GDQ XPSDWDQ� QDPXQ GDODP FRQWRK SHUKLWXQJDQ

LQL PHQJJXQDNDQ NHODV QHWUDO GDQ SRUQRJUDIL�

7DEHO � /DEHOOLQJ 'DWD

'RF 7H[W .HODV

� .336 'LGXJD 6HEDU $PSORS KWWSV���W�FR�S3:0G7=�UY 1HWUDO

� 7LDGD .XUVL EXDW 6DQGL GL '., KWWSV���W�FR�\2HSQ[WLSD 1HWUDO

�
6HUWLILNDVL +DODO -DQJDQ %HEDQL 80.0

KWWSV���W�FR�D%��+0T%N8
1HWUDO

� #\XGKDUXWR .DQ VHPRN JD PXOXN PXOXN EDQWHW 3RUQRJUDIL

� #\XGKDUXWR $NX VHPRN ODK 3RUQRJUDIL

� #SXVV\KXW VHPSXUQD���VH[\ VHPRN����� 3RUQRJUDIL



�� 3UHSURFHVVLQJ

3UHSURFHVVLQJ PHUXSDNDQ GDWD WHNV \DQJ SHUOX GLEHUVLKNDQ GDQ GLNRGHNDQ NH QLODL

QXPHULN VHEHOXP GLEHULNDQ NH PRGHO SHPEHODMDUDQ PHVLQ� 3DGD SHQHOLWLDQ GLODNXNDQ

WDKDSDQ SUHSURFHVVLQJ VHSHUWL WDKDS FDVH IROGLQJ� WRNHQL]LQJ� ILOWHULQJ GDQ VWHPPLQJ�

D� &DVH )ROGLQJ

&DVH IROGLQJ EHUWXMXDQ XQWXN PHQJXEDK VHPXD KXUXI GDODP GRNXPHQ PHQMDGL

KXUXI NHFLO�

7DEHO �� &DVH )ROGLQJ

'RF 7H[W &DVH�)ROGLQJ

� .336 'LGXJD 6HEDU $PSORS

KWWSV���W�FR�S3:0G7=�UY

NSSV GLGXJD VHEDU DPSORS

� 7LDGD .XUVL EXDW 6DQGL GL '.,

KWWSV���W�FR�\2HSQ[WLSD

WLDGD NXUVL EXDW VDQGL GL GNL

� 6HUWLILNDVL +DODO -DQJDQ %HEDQL

80.0 KWWSV���W�FR�D%��+0T%N8

VHUWLILNDVL KDODO MDQJDQ EHEDQL XPNP

� #\XGKDUXWR .DQ VHPRN JD PXOXN

PXOXN EDQWHW

\XGKDUXWR NDQ VHPRN JD PXOXN PXOXN

EDQWHW

� #\XGKDUXWR $NX VHPRN ODK \XGKDUXWR DNX VHPRN ODK

� #SXVV\KXW VHPSXUQD���VH[\

VHPRN�����

SXVV\KXW VHPSXUQD VH[\ VHPRN

E� 7RNHQL]LQJ

7RNHQL]LQJ EHUWXMXDQ XQWXN SHPLVDKDQ WHNV PHQMDGL SRWRQJDQ�SRWRQJDQ� VHSHUWL

NDWD� DQJND� VLPERO� WDQGD EDFD GDQ HQWLWDV SHQWLQJ ODLQQ\D GDSDW GLDQJJDS VHEDJDL

WRNHQ�

7DEHO � 7RNHQL]LQJ

&DVH�)ROGLQJ 7RNHQL]LQJ

NSSV GLGXJD VHEDU DPSORS >³NSSV´� ³GXJD´� ³VHEDU´�

³DPSORS´@

WLDGD NXUVL EXDW VDQGL GL GNL >³WLDGD´� ³NXUVL´� ³EXDW´� ³VDQGL´�

³GNL´@



VHUWLILNDVL KDODO MDQJDQ EHEDQL XPNP >³VHUWLILNDVL´� ³KDODO´� ³MDQJDQ´�

³EHEDQL´� ³XPNP´@

\XGKDUXWR NDQ VHPRN JD PXOXN PXOXN

EDQWHW

>³VHPRN´� ³JD´� ³EDQWHW´@

\XGKDUXWR DNX VHPRN ODK >³DNX´� ³VHPRN´@

SXVV\KXW VHPSXUQD VH[\ VHPRN >³VHPSXUQD´� ³VH[\´� ³VHPRN´@

F� )LOWHULQJ

)LOWHULQJ EHUWXMXDQ PHQJDPELO NDWD�NDWD SHQWLQJ GDUL KDVLO WRNHQ GHQJDQ

PHQJJXQDNDQ DOJRULWPD VWRSOLVW �PHPEXDQJ NDWD NXUDQJ SHQWLQJ� DWDX ZRUGOLVW

�PHQ\LPSDQ NDWD SHQWLQJ��

7DEHO � )LOWHULQJ

7RNHQL]LQJ )LOWHULQJ

>³NSSV´� ³GXJD´� ³VHEDU´� ³DPSORS´@ NSSV GXJD VHEDU DPSORS

>³WLDGD´� ³NXUVL´� ³EXDW´� ³VDQGL´� ³GNL´@ WLDGD NXUVL EXDW VDQGL GNL

>³VHUWLILNDVL´� ³KDODO´� ³MDQJDQ´� ³EHEDQL´�

³XPNP´@

VHUWLILNDVL KDODO MDQJDQ EHEDQL

XPNP

>³VHPRN´� ³JD´� ³EDQWHW´@ VHPRN JD EDQWHW

>³DNX´� ³VHPRN´@ DNX VHPRN

>³VHPSXUQD´� ³VH[\´� ³VHPRN´@ VHPSXUQD VH[\ VHPRN

G� 6WHPPLQJ

6WHPPLQJ DGDODK SURVHV PHQJKLODQJNDQ LQIOHNVL NDWD NH EHQWXN GDVDUQ\D� QDPXQ

EHQWXN GDVDU WHUVHEXW WLGDN EHUDUWL VDPD GHQJDQ DNDU NDWD �URRW ZRUG��

7DEHO � 6WHPPLQJ

)LOWHULQJ 6WHPPLQJ

NSSV GXJD VHEDU DPSORS NSSV GXJD VHEDU DPSORS

WLDGD NXUVL EXDW VDQGL GNL WLDGD NXUVL EXDW VDQGL GNL

VHUWLILNDVL KDODO MDQJDQ EHEDQL XPNP VHUWLILNDVL KDODO MDQJDQ EHEDQL

XPNP

VHPRN JD EDQWHW VHPRN JD EDQWHW

DNX VHPRN DNX VHPRN



VHPSXUQD VH[\ VHPRN VHPSXUQD VH[\ VHPRN

�� 6SOLW 'DWD

3HPEDJLDQ GDWD PHQMDGL GDWD WUDLQLQJ GDQ GDWD WHVWLQJ GHQJDQ SHUEDQGLQJDQ GDWD

WUDLQLQJ GDQ WHVW DGDODK ��� �GDWD WUDLQ� GDQ ��� �GDWD WHVWLQJ�

7DEHO � 6SOLW 'DWD

'RF 6WHPPLQJ .HODV

� NSSV GXJD VHEDU DPSORS 1HWUDO

� WLDGD NXUVL EXDW VDQGL GNL 1HWUDO

� VHUWLILNDVL KDODO MDQJDQ EHEDQL XPNP 1HWUDO

� VHPRN JD EDQWHW 3RUQRJUDIL

� DNX VHPRN 3RUQRJUDIL

� VHPSXUQD VH[\ VHPRN 3RUQRJUDIL

7DEHO � .HWHUDQJDQ 6SOLW 'DWD

'DWD 7UDLQ

'DWD 7HVW

�� (NVWUDVL )LWXU 0HQJJXQDNDQ 7)�,')

3DGD SHUKLWXQJDQ 7)�,') GDWD \DQJ DNDQ GLJXQDNDQ DGDODK GDWD WUDLQLQJ� VHGDQJNDQ

SHUKLWXQJDQ 7)�,') XQWXN GDWD WHVWLQJ DNDQ PHQJJXQDNDQ ݐ݂݀ GDQ ݐ݂݀݅ \DQJ

GLKDVLONDQ SDGD GDWD WUDLQLQJ� ݐ݂݀ PHUXSDNDQ MXPODK GRNXPHQ \DQJ PHQJDQGXQJ WHUP

W GDQ ݐ݂݀݅ PHUXSDNDQ NHEDOLNDQ GDUL �ݐ݂݀

D� 0HQJKLWXQJ 7)

3HUKLWXQJDQ 7) GLODNXNDQ GHQJDQ PHQJKLWXQJ NHPXQFXODQ VHWLDS WHUP �NDWD� SDGD

WLDS GRNXPHQ� &RQWRK NDWD DNX GL '�  �� \DQJ DUWLQ\D DNX GL '� PHPLOLNL

IUHNXHQVL NHPXQFXODQ ��

7DEHO � +DVLO 3HUKLWXQJDQ 7HUP XQWXN 6HWLDS 'RNXPHQ

7HUP )UHTXHQF\ �7)�

'� '� '� '�

DNX � � � �



DPSORS � � � �

EDQWHW � � � �

EXDW � � � �

GNL � � � �

GXJD � � � �

JD � � � �

NSSV � � � �

NXUVL � � � �

VDQGL � � � �

VHEDU � � � �

VHPRN � � � �

WLDGD � � � �

E� 0HQJKLWXQJ ,')

3HUKLWXQJDQ ,') PHPLOLNL EHEHUDSD FDUD� QDPXQ SDGD VNOHDUQ �7)�,') 9HFWRUL]HU�

VHQGLUL WHUGDSDW SHUEHGDDQ IRUPXOD \DQJ GLJXQDNDQ MLND PHQJJXQDNDQ /� QRUP

�PHUXSDNDQ GHIDXOW�� )RUPXOD SDGD ,') SDGD VNOHDUQ VHQGLUL VHEDJDL EHULNXW

�VNOHDUQ�IHDWXUHBH[WUDFWLRQ�WH[W�7ILGI9HFWRUL]HU ² VFLNLW�OHDUQ ����� GRFXPHQWDWLRQ�

Q�G���

ܨܦܫ ൌ ܰܮ
ͳ  ݊

ͳ  ܨܦ ǡݐ ݀  ͳ

.HWHUDQJDQ�

Q  7RWDO GRNXPHQ

')�W�G�  7RWDO NHPXQFXODQ NDWD GL VHOXUXK GRNXPHQ

7DEHO �� +DVLO 3HUKLWXQJDQ ,') 6HWLDS 7HUP

') ,')

DNX � ��������

DPSORS � ��������

EDQWHW � ��������

EXDW � ��������

GNL � ��������



GXJD � ��������

JD � ��������

NSSV � ��������

NXUVL � ��������

VDQGL � ��������

VHEDU � ��������

VHPRN � ��������

WLDGD � ��������

1LODL ')�W�G� GLGDSDWNDQ GHQJDQ PHQJKLWXQJ �FRXQW� WRWDO NHPXQFXODQ NDWD GL

VHOXUXK GRNXPHQ� &RQWRK SDGD NDWD DNX PHPLOLNL ')�W�G�  �� DUWLQ\D NDWD DNX

PXQFXO GL � GRNXPHQ �SHUKDWLNDQ WDEHO 7)� NHPXQFXODQ NDWD DNX WHUGDSDW GL '��

GDQ XQWXN NDWD ODLQQQ\D XQWXN PHQGDSDWNDQ ')�W�G� VHSHUWL KDOQ\D NDWD DNX�

8QWXN PHQJKLWXQJ QLODL ,') WLQJJDO PHPDVXNNDQ GHQJDQ UXPXV \DQJ GLMHODVNDQ GL

DWDV�

ݑ݇ܽܨܦܫ ൌ ܰܮ ͳͶ
ͳͳ

 ͳ ൌ ͳǤͻͳ���

݈݉ܽܨܦܫ ൌ ܰܮ ͳͶ
ͳͳ

 ͳ ൌ ͳǤͻͳ���

ݐ݁ݐܾ݊ܽܨܦܫ ൌ ܰܮ ͳͶ
ͳͳ

 ͳ ൌ ͳǤͻͳ���

F� 0HQJKLWXQJ 7)�,')

3HUKLWXQJDQ 7)�,') GLGDSDWNDQ GDUL PHQJNDOLNDQ KDVLO 7) GHQJDQ ,') \DQJ

GLGDSDWNDQ� )RUPXOD GDUL 7)�,') GDSDW GLOLKDW SDGD SHUVDPDDQ UXPXV ����

7DEHO �� +DVLO 3HUKLWXQJDQ 7)�,') 6HWLDS 7HUP

7HUP )UHTXHQF\ ,QYHUVH 'RFXPHQW �7)�,')�

'� '� '� '�

� � � ����������� DNX

�������� � � � DPSORS

� � �������� � EDQWHW

� �������� � � EXDW

� �������� � � GNL

�������� � � � GXJD



� � �������� � JD

�������� � � � NSSV

� �������� � � NXUVL

� �������� � � VDQGL

�������� � � � VHEDU

� � �������� ����������� VHPRN

� �������� � � WLDGD

&RQWRK SHUKLWXQJDQ DGDODK VHEDJDL EHULNXW�
ܨܶ െ ͳܦǡݑ݇ܽܨܦܫ ൌ Ͳ כ ͳǤͻͳ ൌ Ͳ

ܨܶ െ ʹܦǡݑ݇ܽܨܦܫ ൌ Ͳ כ ͳǤͻͳ ൌ Ͳ

ܨܶ െ ͵ܦǡݑ݇ܽܨܦܫ ൌ ͳ כ ͳǤͻͳ ൌ Ͳ

G� 3HUKLWXQJDQ /� 1RUP

3HUKLWXQJDQ /� QRUP PHUXSDNDQ GHIDXOW \DQJ GLWHWDSNDQ ROHK VNOHDUQ SDGD VDDW

PHQJJXQDNDQ 7)�,') 9HFWRUL]HU� )RUPXOD GDUL /� QRUP VHQGLUL DGDODK VHEDJDL

EHULNXW �/A��1RUP �� IURP :ROIUDP 0DWK:RUOG� Q�G��

ܺ ൌ ܺͳ
ʹ  ܺʹ

ʹ  Ǥ Ǥ  ܺ݊
ʹ

8QWXN PHODNXNDQ SHUKLWXQJDQ /�� SHUOX GLODNXNDQ WUDQVSRVH PDWUL[ GDUL KDVLO

7)�,') VHEHOXPQ\D� VHKLQJJD KDVLO OHQJNDS GDUL /� QRUP VHQGLUL XQWXN VHWLDS

GRNXPHQ DGDODK VHEDJDL EHULNXW�

7DEHO �� /� 1RUP

'� ��������

'� ��������

'� �������

'� ��������

&RQWRK SHUKLWXQJDQ�

ͳܦ ൌ Ͳʹ  ͳǤͻͳʹͻͲ͵ʹʹ  Ͳʹ  Ǥ Ǥ

ͳܦ ൌ ͵Ǥͺ͵ʹͷͺͳͶͶ

%HJLWX MXJD GHQJDQ PHQJKLWXQJ /� 1RUP SDGD GRNXPHQ ODLQQ\D� 6HODQMXWQ\D

PHQJKLWXQJ KDVLO 7)�,') /� 1RUP�



H� 3HUKLWXQJDQ 7)�,') /� 1RUP�

3HUKLWXQJDQ 7)�,') /� 1RUP GLGDSDWNDQ GHQJDQ FDUD PHPEDJL VHWLDS KDVLO 7)�

,') WHUP GHQJDQ QLODL /� WLDS GRNXPHQ� 6HKLQJJD GLGDSDWNDQ KDVLO VHSHUWL EHULNXW�

7DEHO �� 7)�,') /� 1RUP

'� '� '� '�

DNX � � � ��������

DPSORS ��� � � �

EDQWHW � � �������� �

EXDW � �������� � �

GNL � �������� � �

GXJD ��� � � �

JD � � �������� �

NSSV ��� � � �

NXUVL � �������� � �

VDQGL � �������� � �

VHEDU ��� � � �

VHPRN � � �������� �������

WLDGD � �������� � �

&RQWRK SHUKLWXQJDQ�

ܨܶ െ ܨܦܫ ʹܮ ͳܦǡݑ݇ܽ݉ݎܰ ൌ
Ͳ

ͳǤͻͳ
ൌ Ͳ

3DGD SHUKLWXQJDQ GDWD WHVWLQJ XQWXN 7)�,') PHQGDSDWNDQ KDVLO VHEDJDL EHULNXW�

7DEHO �� 7)�,') 'DWD 7HVWLQJ

'� '�

DNX � �

DPSORS � �

EDQWHW � �

EXDW � �

GNL � �

GXJD � �



JD � �

NSSV � �

NXUVL � �

VDQGL � �

VHEDU � �

VHPRN � �

WLDGD � �

�� .ODVLILNDVL .RQWHQ 1HJDWLI SDGD 7ZLWWHU

3URVHV NODVLILNDVL DNDQ GLODNXNDQ GHQJDQ PHQJJXQDNDQ KDVLO 7)�,') VHEHOXPQ\D�

3DGD 7)�,') PHPLOLNL XNXUDQ YHFWRU \DQJ VDPD WLDS GDWDQ\D� VHKLQJJD WLGDN

GLSHUOXNDQ WRNHQL]HU� WH[W WR VHTXHQFHV GDQ SDGGHG VHTXHQFHV� GL PDQD NHWLJD SURVHV

WHUVHEXW EHUJXQD PHQJXEDK NDWD PHQMDGL NXPSXODQ YHFWRU \DQJ RXWSXWQ\D PHPLOLNL

SDQMDQJ YHFWRU \DQJ VDPD XQWXN WLDS XNXUDQ GDWD \DQJ GLPLOLNL� 3DGD 7)�,') RXWSXW

NHOXDUDQQ\D PHUXSDNDQ KDVLO ZHLJKW GDUL SURVHV 7)�,') LWX VHQGLUL� VHKLQJJD SURVHV

LQSXW NH GDODP GHHS QHXUDO QHWZRUN �&11 GDQ /670� WLGDN GLSHUOXNDQ HPEHGGLQJ

OD\HU�



*DPEDU � 3URVHV .ODVLILNDVL &11 � /670

'DUL *DPEDU �� WHUGDSDW WDKDSDQ�WDKDSDQ SURVHV NODVLILNDVL &11 � /670 \DQJ GDSDW

GLMHODVNDQ VHEDJDL EHULNXW�

Ă͘ &RQY�'

&11 PHPLOLNL SHUIRUPD \DQJ OHELK EDLN PHODNXNDQ HNVWUDNVL ILWXU GDULSDGD /670

�:LGKL\DVDQD HW DO�� ������ VHKLQJJD SDGD WDKDSDQ JDEXQJDQ DQWDUD &11 � /670�

IXQJVL &11 GLJXQDNDQ PHODNXNDQ HNVWUDNVL ILWXU PHQJJXQDNDQ ODSLVDQ NRQYROXVL

GDQ ODSLVDQ SRROLQJ� 3DGD &11 WHUGDSDW EDQ\DN FRQYROXWLRQDO VDODK VDWXQ\D �'�

&RQYROXWLRQDO �' DWDX \DQJ GLVLQJNDW &RQY�' PHUXSDNDQ OD\HU \DQJ OHELK FRFRN

GLJXQDNDQ XQWXN SHUPDVDODKDQ 1DWXUDO /DQJXDJH 3URFHVVLQJ� KDO LQL GLNDUHQDNDQ

&RQY�' PHQHULPD LQSXW�DQ � GLPHQVLRQDO GDQ MLND PDVDODK 1/3 PHQJJXQDNDQ

&RQY�' PDND WLGDN FRFRN KDO LQL GLNDUHQDNDQ &RQY�' PHQHULPD LQSXW�DQ �

GLPHQVL �6KRUWHQ HW DO�� ����� �<DQ HW DO�� ������ &RQY�' PHPLOLNL � LQSXW�DQ

SHQWLQJ \DLWX XNXUDQ NHUQHO �GLPHQVL NHUQHO \DQJ GLNHQDO GHQJDQ ILOWHU NHUQHO GL

PDQD SDGD WDKDSDQ LQL DNDQ PHQJJXQDNDQ �[�� GDQ DNWLYDVL �IXQJVL GLJXQDNDQ

XQWXN PHODNXNDQ KDVLO DNWLYDVL SDGD SHUNDOLDQ DQWDU ZHLJKW 7)�,') GHQJDQ NHUQHO

&RQY�' �\DQJ GLGDSDWNDQ VHFDUD UDQGRP GHQJDQ UHQWDQJ DQWDUD �� KLQJJD WLGDN

WHUEDWDV� GDQ IXQJVL DNWLYDVL \DQJ GLJXQDNDQ DGDODK 5HOX 1RQ�/LQDULW\ \DQJ

PHPLOLNL UXPXV VHSHUWL EHULNXW �)LUPDQV\DK 	 +D\DGL� ������

ݑܮܴ݁ ൌ ܺܣܯ ǡݔ Ͳ

ܺ ൌ ܹ݅ כ ݆ܺ

.HWHUDQJDQ

;  +DVLO SHUNDOLDQ NHUQHO GHQJDQ ZHLJKW 7)�,')

0$;  0HQFDUL QLODL WHUEHVDU DQWDUD [ GHQJDQ �

:L  %RERW NHUQHO

;M  1LODL LQSXW�DQ ZHLJKW 7)�,')

ݑܮܴ݁  )XQJVL DNWLYDVL

)XQJVL NHUQHO KDVLO GDUL &RQY�' VHEDJDL EHULNXW�

7DEHO �� 1LODL )LOWHU .HUQHO

���������� �����������



1LODL ILOWHU NHUQHO VHQGLUL GLWHQWXNDQ EHUGDVDUNDQ XNXUDQ PDWULNVQ\D� 3DGD KDVLO

GLDWDV XNXUDQ PDWULNV NHUQHO�Q\D DGDODK �[� �� EDULV GDQ � NRORP�� 8QWXN QLODL GDUL

PDWULNV NHUQHOQ\D LWX WLGDN DGD NHWHQWXDQ QLODL \DQJ GLJXQDNDQ� 1LODL NHUQHO LQL

DNDQ GLJXQDNDQ VHEDJDL KDVLO GDUL &RQY�' PHQJJXQDNDQ IRUPXOD 5HOX GL DWDV�

VHKLQJJD PHQGDSDWNDQ KDVLO \DQJ GDSDW GLOLKDW SDGD 7DEHO ���

7DEHO �� +DVLO &RQY�'

DN
X

DPSO
RS

EDQW
HW

EX
DW

G
NL

GX
JD

J
D

NS
SV

NXU
VL

VDQ
GL

VHE
DU

VHP
RN

WLD
GD

'
�

� � � � � � � � � � � � �

'
�

� � � � � � � � � � � � �

'

�

� � � � � � � � � � � � �

'
�

� � � � � � � � � � � � �

0DQXDOLVDVL PHQGDSDWNDQ QLODL 5HOX�
ܺ ݑ݇ܽ ൌ Ͳ െכ ͲǤͷ͵ͻ  Ͳ െכ ͲǤͻͺ ൌ Ͳ

1LODL � GLGDSDWNDQ GDUL KDVLO ZHLJKW GDUL 7)�,') VHEHOXPQ\D� QLODL ������ GDQ �

����� GLGDSDWNDQ GDUL QLODL PDWUL[ NHUQHO GL DWDV� +DVLO GDUL ; LQL GLPDVXNNDQ NH

GDODP IXQJVL DNWLYDVL 5HOX GDQ PHQGDSDWNDQ KDVLO VHEDJDL EHULNXW�
ݑ݈ܴ݁ ൌ ܺܣܯ ͲǡͲ ൌ Ͳ

+DVLO � GLGDSDW GDUL SHUEDQGLQJDQ QLODL WHUEHVDU DQWDUD KDVLO ; GHQJDQ QLODL �� +DO

LQL GLNDUHQDNDQ RXWSXW 5HOX PHPLOLNL UDQJH QLODL GDUL � KLQJJD [� GL PDQD MLND QLODL

[  Ͳ  � GDQ MLND QLODL [ ! � PDND QLODL [  [ �6LWHSX 	 6LJLUR� ������

ď͘ 0D[ 3RROLQJ

,QSXW�DQ GDUL WDKDSDQ LQL EHUDVDO GDUL 7DEHO ��� KDO LQL GLNDUHQDNDQ LQFHSWLRQ

PHPLOLNL EHEHUDSD FDEDQJ \DQJ QDQWLQ\D DNDQ GLVDWXNDQ GDODP EHQWXN GHSWK

�WXPSXNDQ� �+DT� ������



7DEHO �� 0D[ 3ROOLQJ

'� � � � � � �

'� � � � � � �

'� � � � � � �

'� � � � � � �

3DGD PD[ SRROLQJ OD\HU LQFHSWLRQ� VWULGH �SHUJHVHUDQ� DGDODK �� DUWLQ\D

SHJHVHUDQ \DQJ GLODNXNDQ DNDQ PHOHZDWL � NRORP�

*DPEDU � &RQWRK 6WLGH � SDGD0D[ 3RROLQJ

7DKDSDQ PD[ SRROLQJ LQL PHUXSDNDQ DNKLU GDUL SURVHV &11 GHQJDQ /670� 2XWSXW

GDUL &11 GL ODSLVDQ PD[ SRROLQJ LQL DGDODK HNVWUDNVL ILWXU \DQJ WHODK PHQJXUDQJL

SHQJXUDQJDQ GLPHQVL \DQJ VHEHOXPQ\D SDGD WDKDSDQ &RQY�' �� ILWXU GDQ VHWHODK

PHOHZDWL WDKDSDQ PD[ SRROLQJ PHPLOLNL � ILWXU� +DO LQL GDSDW EHUXEDK WHUJDQWXQJ

QLODL VWULGH \DQJ GL DWXU�

Đ͘ /670

7HUGDSDW IORZ GDODP LPSOHPHQWDVL /670 SDGD SHQHOLWLDQ LQL \DLWX�



*DPEDU � )ORZFKDUW GDUL /670

�� ,QSXW 'DWDVHW +DVLO0D[ 3RROLQJ

'DWDVHW \DQJ GLJXQDNDQ DGDODK GDWDVHW GDUL KDVLO PD[ SRROLQJ VHEHOXPQ\D

\DQJ WHUGDSDW SDGD 7DEHO ���

�� 0HQHQWXNDQ %RERW

3HQHQWXDQ ERERW EHUWXMXDQ XQWXN GDSDW PHQJKLWXQJ JDWH�JDWH \DQJ DGD GL

/670� 5HQWDQJ ERERW EHUPXOD GDUL �� KLQJD � GDQ EHUVLIDW UDQGRP

�8QGHUVWDQGLQJ RI /670 1HWZRUNV � *HHNVIRU*HHNV� �����

7DEHO �� %RERW SDGD )RUJHW *DWH

:BI 8I EBI

�������� �������� �

.HWHUDQJDQ�

� :BI  %RERW SDGD IRUJHW JDWH



� EBI  %LDV IRUJHW JDWH

7DEHO �� PHUXSDNDQ ERERW� NHUQHO GDQ ELDV SDGD IRUJHW JDWH� QLODL WHUVHEXW

GLGDSDWNDQ VHFDUD UDQGRP GHQJDQ UHQWDQJ �� KLQJD �� )RUJHW JDWH VHQGLUL DNDQ

PHQHQWXNDQ DSDNDK QLODL DNDQ GLWHUXVNDQ NHSDGD LQSXW JDWH GHQJDQ V\DUDW

QLODL \DQJ GLGDSDWNDQ DGDODK �� GDQ MLND � PDND WLGDN DNDQ GLWHUXVNDQ NHSDGD

LQSXW JDWH� .HUQHO QDQWLQ\D DNDQ GLNDOLNDQ SDGD K�VWDWH �RXWSXW SDGD QLODL

VHEHOXPQ\D� \DQJ GL PDQD VHWLDS JDWH DNDQ PHPLOLNL ELDVQ\D PDVLQJ�PDVLQJ�

7DEHO �� %RERW SDGD ,QSXW *DWH

:B, 8L EBL

�������� �������� �

.HWHUDQJDQ�

� :BL  %RERW SDGD IRUJHW JDWH DWDX NHUQHO SDGD JDWH

� EBL  %LDV LQSXW

%RERW SDGD LQSXW JDWH MXJD PHPLOLNL VLIDW GHQJDQ IRUJHW JDWH� GL PDQD ERERW

GLGDSDWNDQ VHFDUD UDQGRP GHQJDQ UHQWDQJ �� KLQJJD �� .HUQHO QDQWLQ\D DNDQ

GLNDOLNDQ SDGD K�VWDWH �RXWSXW SDGD QLODL VHEHOXPQ\D� \DQJ GL PDQD VHWLDS JDWH

DNDQ PHPLOLNL ELDVQ\D PDVLQJ�PDVLQJ� NHUQHO VHQGLUL GDSDW GLNDWDNDQ ERERW

SDGD IRUJHW�

7DEHO �� %RERW SDGD &HOO $NVHQ *DWH

:BF 8F EBF

�������� �������� �

.HWHUDQJDQ

� :BI  %RERW SDGD &HOO $NVHQ *DWH

� EBI  %LDV &HOO $NVHQ *DWH

%RERW SDGD FHOO DNVHQ JDWH MXJD PHPLOLNL VLIDW GHQJDQ IRUJHW JDWH� GL PDQD

ERERW GLGDSDWNDQ VHFDUD UDQGRP GHQJDQ UHQWDQJ �� KLQJJD �� .HUQHO QDQWLQ\D



DNDQ GLNDOLNDQ SDGD K�VWDWH �RXWSXW SDGD QLODL VHEHOXPQ\D� \DQJ GL PDQD

VHWLDS JDWH DNDQ PHPLOLNL ELDVQ\D PDVLQJ�PDVLQJ�

7DEHO �� %RERW 2XWSXW *DWH

:BR 8R EBR

�������� �������� �

.HWHUDQJDQ

� :BI  %RERW SDGD RXWSXW JDWH

� EBI  %LDV RXWSXW

%RERW SDGD RXWSXW JDWH MXJD PHPLOLNL VLIDW GHQJDQ IRUJHW JDWH� GL PDQD ERERW

GLGDSDWNDQ VHFDUD UDQGRP GHQJDQ UHQWDQJ �� KLQJJD �� .HUQHO QDQWLQ\D DNDQ

GLNDOLNDQ SDGD K�VWDWH �RXWSXW SDGD QLODL VHEHOXPQ\D� \DQJ GL PDQD VHWLDS JDWH

DNDQ PHPLOLNL ELDVQ\D PDVLQJ�PDVLQJ�

7DEHO �� %RERW &HOO JDWH GDQ +�VWDWH

KW�� FW��

� �

.HWHUDQJDQ

� KW��  %RERW K�VWDWH VHEHOXPQ\D

� FW��  %RERW FHOO JDWH VHEHOXPQ\D

8QWXN QLODL FHOO JDWH GDQ K�VWDWH XQWXN LQSXW�DQ SHUWDPD  � GDQ XQWXN LQSXW�

DQ NHGXD DNDQ PHQHULPD FHOO JDWH GDQ K�VWDWH GDUL LQSXW�DQ SHUWDPD� GDQ

VHWHUXVQ\D�

�� 0HQJKLWXQJ )RUJHW *DWH

3DGD IRUJHW JDWH LQIRUPDVL SDGD VHWLDS GDWD PDVXNDQ GLRODK GDQ GLSLOLK GDWD

PDQD VDMD \DQJ DNDQ GLVLPSDQ DWDX GLEXDQJ SDGD PHPRU\ FHOOV� )XQJVL

DNWLYDVL \DQJ GLJXQDNDQ SDGD IRUJHW JDWH LQL DGDODK IXQJVL DNWLYDVL VLJPRLG� 'L

PDQD KDVLO NHOXDUDQQ\D DQWDUD � GDQ �� -LND NHOXDUDQQ\D DGDODK � PDND VHPXD

GDWD DNDQ GLVLPSDQ GDQ VHEDOLNQ\D MLND NHOXDUDQQ\D � PDND VHPXD GDWD DNDQ

GLEXDQJ� 'DODP PHQJKLWXQJ IRUJHW JDWH PHQJJXQDNDQ SHUVDPDDQ UXPXV ���



GHQJDQ SHUEDQGLQJDQ GDWD WUDLQ GDQ WHVW DGDODK ��� � ��� GDQ GLGDSDWNDQ

KDVLO IRUJHW JDWH SDGD GDWD WUDLQ VHEDJDL EHULNXW�

7DEHO �� +DVLO )RUJHW *DWH

1R

)RUJHW

:I�[W
8I�KW�
�

EI $NWLYDVL&RO

�

&RO

�

&RO

�

&RO

�

&RO

�

&RO

�

'DWD

� � � � � � � � � ��������

'DWD

� � � � � � � � � ��������

'DWD

� � � � � � � � � ��������

'DWD

� � � � � � � � � ��������

'DUL 7DEHO ��� GDSDW GLMDEDUNDQ SHUKLWXQJDQQ\D VHEDJDL EHULNXW�
ܹ݂Ǥ ݐ݄ െ ͳǡ ݐݔ ܾ݂ ൌ Ͳ כ ͲǤʹͺͲʹͺʹ  ͲǤͲͳͲͷ͵ͺ͵ כ Ͳ � �  ϭ

1LODL ܹ݂ EHUDVDO GDUL QLODL ERERW UDQGRP \DQJ WHODK GLGDSDWNDQ VHEHOXPQ\D GL

PDQD QLODL [W \DQJ GLJXQDNDQ W� ����� GDQ ������� GDQ KW�� Q\D DGDODK ��

6HWHODK PHQGDSDWNDQ KDVLO GL DWDV� VHODQMXWQ\D DNDQ GLODNXNDQ DNWLYDVL VLJPRLG
ͳݐܨ ൌ ߪ ͳ

 ͳ
ͳ ݁ሺͳሻ ൌ ͲǤ Ǥ ͵ͳͳ

3HUKLWXQJDQ GL DWDV MXJD EHUODNXNDQ QLODL VHULHV�W \DQJ ODLQ�

�� ,QSXW *DWH

3DGD LQSXW JDWH WHUGDSDW GXD JDWHV \DQJ GLODNVDQDNDQ� SHUWDPD GLSXWXVNDQ

QLODL PDQD \DQJ GLSHUEDUXL PHQJJXQDNDQ IXQJVL DNWLYDVL VLJPRLG� 3DGD WDKDS

LQL GDSDW PHQJJXQDNDQ SHUVDPDDQ UXPXV ����

7DEHO �� +DVLO ,QSXW *DWH

1R ,QSXW



:L�[W 8L�KW�� EL $NWLYDV
L&RO

�

&RO

�

&RO

�

&RO

�

&RO

�

&RO�

'DWD

�

� � � � � � � � ���

'DWD

�

� � � � � � � � ���

'DWD

�

� � � � � � � � ���

'DWD

�

� � � � � � � � ���

'DUL 7DEHO ��� GDSDW GLMDEDUNDQ SHUKLWXQJDQQ\D VHEDJDL EHULNXW�
ܹ݅Ǥ ݐ݄ െ ͳǡ ݐݔ ܾ݅ ൌ ͲǤͺͷͺʹͻ͵ͷ כ Ͳ  െͲǤ͵ͻ כ Ͳ � �  �

6HWHODK PHQGDSDWNDQ KDVLO GL DWDV� VHODQMXWQ\D DNDQ GLODNXNDQ DNWLYDVL VLJPRLG
ͳݐܫ ൌ ߪ Ͳ

 ͳ
ͳ ݁ሺͲሻ ൌ ͲǤͷ

3HUKLWXQJDQ GL DWDV MXJD EHUODNXNDQ QLODL VHULHV�W \DQJ ODLQ�

�� &HOO $NVHQ *DWH

&HOO DNVHQ JDWH PHUXSDNDQ PHPRU\ FHOO \DQJ GLDNWLYDVL PHQJJXQDNDQ WDQK�

'DODP PHQJKLWXQJ FHOO DNVHQ JDWH GDSDW PHQJJXQDNDQ SHUVDPDDQ UXPXV ����

7DEHO �� +DVLO &HOO $NVHQ *DWH

1R &


:F�[W 8F�KW
��

EF
 $NWLYDVL

&RO

�

&RO

�

&RO

�

&RO

�

&RO

�

&RO�

'DWD

�

� � � � � � � � �

'DWD

�

� � � � � � � � �

'DWD � � � � � � � � �



�

'DWD

�

� � � � � � � � �

'DUL 7DEHO �� GDSDW GLMHODVNDQ SHUKLWXQJDQQ\D VHEDJDL EHULNXW�
ܹܿǤ ݐ݄ െ ͳǡ ݐݔ ܾܿ ൌ ͲǤ͵Ͷ͵Ͳ͵ͺͶ כ Ͳ  െͲǤͲͷͻ͵ͻͳͳ͵ כ Ͳ  Ͳ  �

6HWHODK PHQGDSDWNDQ KDVLO GL DWDV� VHODQMXWQ\D DNDQ GLODNXNDQ DNWLYDVL WDQK
ͳݐ̵ܥ ൌ ݄݊ܽݐ Ͳ

᪀ሺͲሻ݄݊ܽݐ  ൌ Ͳ

3HUKLWXQJDQ GL DWDV MXJD EHUODNXNDQ QLODL VHULHV�W \DQJ ODLQ�

�� 2XWSXW *DWH

3DGD RXWSXW JDWH WHUGDSDW GXD JDWHV \DQJ GLODNVDQDNDQ� SHUWDPD GLSXWXVNDQ

QLODL SDGD EDJLDQ PHPRU\ FHOO PDQD \DQJ GLNHOXDUNDQ GHQJDQ PHQJJXQDNDQ

IXQJVL DNWLYDVL VLJPRLG� 3DGD WDKDS LQL GDSDW PHQJJXQDNDQ SHUVDPDDQ UXPXV

����

7DEHO �� +DVLO 2XWSXW *DWH

1R 2XWSXW

:R�[W 8R�KW
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ER $NWLYDVL

&RO

�

&RO

�

&RO

�

&RO

�

&RO

�

&RO�

'DWD

�

� � � � � � � � ���

'DWD

�

� � � � � � � � ���

'DWD

�

� � � � � � � � ���

'DWD

�

� � � � � � � � ���



%HUGDVDUNDQ 7DEHO �� GDSDW GLMHODVNDQ SHUKLWXQJDQ SDGD RXWSXW JDWH VHEDJDL

EHULNXW�
Ǥܹ ݐ݄ െ ͳǡ ݐݔ ܾ ൌ ͲǤͲ͵ͺͺͶͳ כ Ͳ  െͲǤͻͻͶͲ כ Ͳ  Ͳ  �

6HWHODK PHQGDSDWNDQ KDVLO GL DWDV� VHODQMXWQ\D DNDQ GLODNXNDQ DNWLYDVL VLJPRLG

ͳݐܱ ൌ ߪ Ͳ

 ͳ
ͳ ݁ሺͲሻ ൌ ͲǤͷ

3HUKLWXQJDQ GL DWDV MXJD EHUODNXNDQ QLODL VHULHV�W \DQJ ODLQ�

�� &HOO 6WDWH

3DGD FHOO VWDWH PHQJJDQWL QLODL SDGD PHPRU\ FHOO VHEHOXPQ\D GHQJDQ QLODL

PHPRU\ FHOO \DQJ EDUX� 'L PDQD QLODL LQL GLGDSDWNDQ GDUL PHQJJDEXQJNDQ

QLODL \DQJ WHUGDSDW SDGD IRUJHW JDWH GDQ LQSXW JDWH�

%HUGDVDUNDQ SHUVDPDDQ UXPXV ���� GLEXWXKNDQ QLODL IRUJHW JDWH� &W��� LQSXW

JDWH GDQ FHOO DNVHQ JDWH� 8QWXN &W�� GLGDSDWNDQ SDGD SHQHQWXDQ ERERW \DLWX �

GDQ DODVDQQ\D � NDUHQD &W�� VHEHOXP FW WLGDN DGD� 2OHK NDUHQD LWX GLVHW

GHQJDQ �� 7DEHO �� PHUXSDNDQ KDVLO GDUL SHUKLWXQJDQ &HOO 6WDWH�

7DEHO �� +DVLO &HOO 6WDWH

1R &

'DWD � �

'DWD � �

'DWD � �

'DWD � �

ͳݐܥ ൌ ͲǤ͵ͳͳ כ Ͳ  ͲǤͷ כ Ͳ ൌ �

6HKLQJJD GLGDSDWNDQ &W�  �� 6HODQMXWQ\D PHQJKLWXQJ K�VWDWH�

�� +�6WDWH

+�VWDWH PHUXSDNDQ SHUNDOLDQ DQWDUD RXWSXW JDWH GHQJDQ DNWLYDVL WDQK FHOO VWDWH�

3DGD WDKDS LQL PHQJJXQDNDQ SHUVDPDDQ UXPXV ��� GDQ PHQJKDVLONDQ K�VWDWH

\DQJ GDSDW GLOLKDW SDGD 7DEHO ���



ͳݐ݄ ൌ ͲǤͷ כ ݄݊ܽݐ Ͳ ൌ Ͳ

7DEHO �� +DVLO +�6WDWH

1R K

'DWD � �

'DWD � �

'DWD � �

'DWD � �

Ě͘ )XOO\ &RQQHFWHG /D\HU

3DGD IXOO\ FRQQHFWHG OD\HU PHQJJXQDNDQ PHWRGH PXOWLOD\HU SHUFHSWURQ \DLWX

EDFNSURSDJDWLRQ XQWXN SHPEDUXDQ ERERW �:� GDQ ELDV �E� �+DT� ������ )RUPXOD

GDUL IXOO\ FRQQHFWHG OD\HU DGDODK VHEDJDL EHULNXW�

݅ݕ ൌ ܾ݅ 
݅ൌͲǡǤǤ݊

݅ݓ  ݅ݔ

.HWHUDQJDQ�

\  -DULQJDQ ODEHO NH�L

E  %LDV

Z  %RERW GDUL VHWLDS MDULQJDQ

[  ,QSXW�DQ GDUL KDVLO IODWWHQ

+DVLO GDUL IXOO\ FRQQHFWHG OD\HU DGDODK VHEDJDL EHULNXW �FRQWRK SHUKLWXQJDQ GDWD

QRPRU ��� 8QWXN QLODL ERERW GDSDW GLWHQWXNDQ VHFDUD UDQGRP GHQJDQ NLVDUDQ �

VDPSDL � VHUWD QLODL ELDV \DQJ GLJXQDNDQ GDSDW GLOLKDW SDGD 7DEHO �� GDQ 7DEHO ���

7DEHO �� %RERW <DQJ 'LJXQDNDQ

9

9� ����������

7DEHO �� %LDV <DQJ 'LJXQDNDQ

%LDV�



E� �����������

6HKLQJJD KDVLO GDUL IXOO\ FRQQHFWHG OD\HU DGDODK VHEDJDL EHULNXW�

7DEHO �� +DVLO )XOO\ &RQQHFWHG /D\HU

1R K %RERW  K � E $NWLYDVL 3UHGLNVL

'DWD � � ����������� ������� �

'DWD � � ����������� ������� �

'DWD � � ����������� ������� �

'DWD � � ����������� ������� �

'DUL 7DEHO ��� GDSDW GLMHODVNDQ SHUKLWXQJDQQ\D VHEDJDL EHULNXW�
ܹǡ݀ܽܽݐͳ ൌ ݅ൌͲǡǤǤ݊ ͲǤͶͻͳͳʹͷͶ כ Ͳ െ ͲǤͲͲͲͷ͵ʹʹͷ ൌെ ͲǤͲͲͲͷ͵ʹʹͷσ

ܹǡ݀ܽܽݐʹ ൌ ݅ൌͲǡǤǤ݊ ͲǤͶͻͳͳʹͷͶ כ Ͳ  െ ͲǤͲͲͲͷ͵ʹʹͷ ൌെ ͲǤͲͲͲͷ͵ʹʹͷσ

ܹǡ݀ܽܽݐ͵ ൌ ݅ൌͲǡǤǤ݊ ͲǤͶͻͳͳʹͷͶ כ Ͳ  െ ͲǤͲͲͲͷ͵ʹʹͷ ൌെ ͲǤͲͲͲͷ͵ʹʹͷσ

ܹǡ݀ܽܽݐͶ ൌ ݅ൌͲǡǤǤ݊ ͲǤͶͻͳͳʹͷͶ כ Ͳ െ ͲǤͲͲͲͷ͵ʹʹͷ ൌെ ͲǤͲͲͲͷ͵ʹʹͷσ

3DGD SHUKLWXQJDQ DNWLYDVL PHQJJXQDNDQ DNWLYDVL VLJPRLG� GL PDQD IRUPXOD DNWLYDVL

VLJPRLG DGDODK VHEDJDL EHULNXW�

݂ ݔ ൌ
ͳ

ͳ  ݁െݔ

.HWHUDQJDQ�

;  1LODL :

6HKLQJJD GLGDSDWNDQ KDVLO SDGD 7DEHO �� VHEDJDL EHUNXW�

݂ ͳܦ ൌ
ͳ

ͳ  ݁െሺെͲǤͲͲͲͷ͵ʹʹͷሻ ൌ ͲǤͶͻͻͺͻ͵

݂ ʹܦ ൌ ͳ
ͳ݁െሺെͲǤͲͲͲͷ͵ʹʹͷሻ ൌ ͲǤͶͻͻͺͻ͵�

݂ ͵ܦ ൌ
ͳ

ͳ  ݁െሺെͲǤͲͲͲͷ͵ʹʹͷሻ ൌ ͲǤͶͻͻͺͻ͵

݂ Ͷܦ ൌ
ͳ

ͳ  ݁െሺെͲǤͲͲͲͷ͵ʹʹͷሻ ൌ ͲǤͶͻͻͺͻ͵



8QWXN PHQHQWXNDQ NHODV GDUL KDVLO DNWLYDVL� MLND ! ��� DNDQ WHUPDVXN NH GDODP

NHODV � GDQ � ��� WHUPDVXN NH GDODP NHODV �� 6HKLQJJD� ���������� PDVXN NH

GDODP NHODV � DWDX NHODV QHWUDO GLNDUHQDNDQ ���������� NXUDQJ GDUL ����


