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��� 'HVDLQ 3HQHOLWLDQ

3HQHOLWLDQ LQL PHQJJXQDNDQ GHVDLQ REVHUYDVLRQDO DQDOLWLN GHQJDQ

SHQGHNDWDQ� FURVV� VHFWLRQDO�\DLWX� SHQHOLWLDQ� \DQJ�PHPSHODMDUL� GLQDPLND� NRUHODVL

DQWDUD IDNWRU�IDNWRU ULVLNR GHQJDQ HIHN� GHQJDQ FDUD SHQGHNDWDQ� REVHUYDVL PDXSXQ

SHQJXPSXODQ�GDWD�GDODP�VDWX�ZDNWX�\DQJ�EHUWXMXDQ�XQWXN�PHQJHWDKXL�KXEXQJDQ

ODPDQ\D PHQMDODQL KHPRGLDOLVLV GHQJDQ NXDOLWDV KLGXS 3*.� $UWLQ\D� PHQJDQDOLVLV

GDWD�YDULDEHO�\DQJ�GLNXPSXONDQ�SDGD�VDWX�WLWLN�ZDNWX�WHUWHQWX�GL�VHOXUXK�SRSXODVL

VDPSHO GLREVHUYDVL VHNDOL VDMD�

��� .HUDQJND .RQVHS 3HQHOLWLDQ

9DULDEHO�,QGHSHQGHQ 9DULDEHO 'HSHQGHQ

/DPD PHQMDODQL KHPRGLDOLVLV .XDOLWDV +LGXS

*DPEDU �
.HUDQJND .RQVHS 3HQHOLWLDQ

��
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��� 'HILQLVL 2SHUDVLRQDO GDQ .RQVHSWXDO

'HILQLVL RSHUDVLRQDO DGDODK XQWXN PHQGHILQLVLNDQ VXDWX NRQVWUXN VHKLQJJD

PHQMDGL�EHVDUDQ�\DQJ�WHUXNXU��9DULDEHO�DGDODK�VHJDOD�VHVXDWX�\DQJ�GDSDW�GLEHUL QLODL�

\DQJ�EHUEHGD��9DULDEHO�GDSDW GLXNXU�QLODL�\DQJ�EHUEHGD�WHUJDQWXQJ�SDGD VWUXNWXU

\DQJ GLZDNLOLQ\D� GDSDW EHUXSD DQJND DWDX EHUXSD DWULEXW \DQJPHQJJXQDNDQ

XNXUDQ DWDX VNDOD XQWXN HYDOXDVL �6XJL\RQR� ������ 'HILQLVL RSHUDVLRQDO GDUL

SHQHOLWLDQ LQL \DLWX VHEDJDL EHULNXW �

7DEHO �

'HILQLVL .RQVHSWXDO GDQ 2SHUDVLRQDO

9DULDEHO
'HILQLVL

.RQVHSWXDO

'HILQLVL

2SHUDVLRQDO
$ODW 8NXU

+DVLO

8NXU

&DUD

8NXU
6NDOD

9DULDEHO LQGHSHQGHQ

/DPD /DPDQ\D /DPDQ\D .XLVLRQHU �  ��� .XLVLRQHU 2UGLQDO

PHQMDODQL KHPRGLDOLVLV SHQJREDWDQ \DQJ GHPRJUDIL EXODQ

KHPRGLDOLVLV PHUXSDNDQ WHODK�GL ODNXNDQ �  ����

ZDNWX \DQJ UHVSRQGHQ XQWXN �� EXODQ

GLEXWXKNDQ PHQMDODQL WHUDSL �  ! ��

XQWXN KHPRGLDOLVLV EXODQ

EHUDGDSWDVL

SDGD VHWLDS

SDVLHQ�

VHPDNLQ

ODPD PDND

VHPDNLQ EDLN

SDVLHQ

EHUDGDSWDVL

GHQJDQ

KHPRGLDOLVLV

�:XLVDQ�
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0RQJGRQJ

GDQ .DER͕

�����

9DULDEHO GHSHQGHQ

.XDOLWDV

KLGXS

.XDOLWDV KLGXS

PHUXSDNDQ

SHUVHSVL

LQGLYLGXDO

WHUKDGDS

SRVLVLQ\D GDODP

NHKLGXSDQ�

GDODP NRQWHNV

EXGD\D� VLVWHP

QLODL GLPDQD

PHUHND EHUDGD

GDQ

KXEXQJDQQ\D

WHUKDGDS WXMXDQ

KLGXS� KDUDSDQ�

VWDQGDU� GDQ

ODLQQ\D \DQJ

WHUNDLW� PHUHND

EHUDGD

�:+2�������

3HUVHSVL

VHVHRUDQJ

WHUKDGDS SRVLVL

GDODP�NHKLGXSDQ

\DQJ�GLOLKDW�GDUL

DVSHN ILVLN� VRVLDO�

SVLNRORJLV� GDQ

OLQJNXQJDQ�

,QVWUXPHQ

.'42/�

6)�.LGQH\

'LVHDVH

4XDOLW\ RI

/LIH 6KRUW

)RUP

UHQWDQJ

QLODL DGDODK

�����

+DVLO

VNRU �  

����  

VDQJDW

EXUXN�

VNRU �  

�����  

EXUXN�

VNRU �  

�� ± ��  

VHGDQJ�

VNRU �  

�� ± ��  

EDLN�

VNRU �  

�� ± ���

 �VDQJDW

EDLN

�:+42

/�������

6HWHODK

GLEHULNDQ

LQIRUPHG

FRQVHQW

NHPXGLDQ

GLEHULNDQ

NXLVLRQHU

NHSDGD

UHVSRQGHQ

GHQJDQ

FDUD

GLEDFDNDQ

GDQ

GLMHODVNDQ

FDUD

PHQJLVL

ROHK

SHQHOLWL

2UGLQDO

��� +LSRWHVLV 3HQHOLWLDQ

+LSRWHVLV� SHQHOLWLDQ� PHUXSDNDQ� VHEXDK� SHUQ\DWDDQ� DWDX� MDZDEDQ� \DQJ

GLEXDW�VHPHQWDUD�GDUL�WXMXDQ�SHQHOLWLDQ�GDQ�GLUXPXVNDQ�GDODP�EHQWXN�SHUQ\DWDDQ

VHUWD DNDQ GLXML� NHEHQDUDQQ\D PHODOXL� XML VWDWLVWLN� .HVLPSXODQ GDUL� KLSRWHVLV

SHQHOLWLDQ DGDODK EHUKXEXQJDQ DWDX WLGDN EHUKXEXQJDQ� EHUSHQJDUXK DWDX WLGDN
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EHUSHQJDUXK� GLWHULPD DWDX GLWRODN �$GLSXWUD GNN�� ������ 5XPXVDQ KLSRWHVLV

SHQHOLWLDQ WHUEDJL PHQMDGL GXD MHQLV \DLWX �+LGD\DW� ������

�� +LSRWHVLV�QRO �+��

+� GL�WHULPD�ELOD�S�YDOXH�!�Į  ����� DUWLQ\D�PHQXQMXNNDQ�WLGDN�DGD�KXEXQJDQ

ODPD�PHQMDODQL� KHPRGLDOLVLV� GHQJDQ� NXDOLWDV� KLGXS� SDVLHQ� SHQ\DNLW� JLQMDO

NURQLN�

�� +LSRWHVLV DOWHUQDWLI �+D�

+D�GL�WHULPD ELOD�S�YDOXH���Į ������DUWLQ\D�PHQXQMXNNDQ�DGDQ\D�KXEXQJDQ�

ODPD PHQMDODQL KHPRGLDOLVLV GHQJDQ NXDOLWDV KLGXS SDVLHQ SHQ\DNLW JLQMDO

NURQLN�

��� 3RSXODVL GDQ 6DPSHO

����� 3RSXODVL

3RSXODVL�LDODK�ZLOD\DK�JHQHUDOLVDVL�\DQJ�WHUGLUL�DWDV��REMHN���VXEMHN�\DQJ

PHPSXQ\DL NXDQWLWDV GDQ NDUDNWHULVWLN WHUWHQWX \DQJ GLWHWDSNDQ ROHK SHQHOLWL XQWXN

GLSHODMDUL GDQ NHPXGLDQ GLWDULN NHVLPSXODQQ\D �6XJL\RQR� ������ 3RSXODVL

SHQHOLWLDQ VHEDQ\DN����RUDQJ�SHUWDKXQ� DGDODK VHPXD SDVLHQ SHQ\DNLW JLQMDO NURQLN

�3*.�� \DQJ PHQMDODQL WHUDSL KHPRGLDOLVD� GL XQLW KHPRGLDOLVD� 568' $O ,KVDQ

%DQGXQJ�

�������6DPSHO

D� %HVDU 6DPSHO

6DPSHO DGDODK VHEDJLDQ NHFLO GDUL SRSXODVL GDQ GLSLOLK EHUGDVDUNDQ NULWHULD

WHUWHQWX DJDU GDSDW PHZDNLOL SRSXODVL �6L\RWR 	 6RGLN� ���� GDODP $GH 3XWUD 2GH

$PDQH� ������ 6DPSHO� GDODP� SHQHOLWLDQ LQL� VHOXUXK� SRSXODVL� \DQJ PHPHQXKL

NULWHULD LQNOXVL� 'HQJDQ�PHQJJXQDNDQ UXPXV /HPHVKRZ VHEDJDL EHULNXW�
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.HWHUDQJDQ�

Q  MXPODK VDPSHO

1  MXPODK SRSXODVL

]� �GHUDMDW�NHSHUFD\DDQ� �����

S  �PDNVLPDO HVWLPDVL  ���

T  � � S

G� �VDPSOLQJ HUURU  ����� DWDX ��

%HUGDVDUNDQ UXPXV WHUVHEXW� PDND MXPODK VDPSHO \DQJ DNDQ GLJXQDNDQ

DGDODK VHEDJDL EHULNXW�
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Q  �����  �� RUDQJ

'HQJDQ UXPXV /HPHVKRZ GL�DWDV� GLGDSDWNDQ VDPSHO��Q� VHEDQ\DN �����

\DQJ GLEXODWNDQ PHQMDGL��� RUDQJ� 'HQJDQ NULWHULD VHEDJDL EHULNXW�
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E� .ULWHULD VDPSHO

�� .ULWHULD ,QNOXVL

D� 3DVLHQ EHUVHGLD PHQMDGL VXEMHN SHQHOLWLDQ�

E� 3DVLHQ 3*. \DQJ UXWLQ PHQMDODQL KHPRGLDOLVLV�

F� 3DVLHQ 3*. VWDGLXP ��

G� 3DVLHQ GDODP NHDGDDQ FRPSRV PHQWLV�

H� 3DVLHQ GHQJDQ WDQGD�WDQGD YLWDO VWDELO�

�� .ULWHULD (NVNOXVL

D� 3DVLHQ GHQJDQ JDQJJXDQ SVLNLV�

E� 7LGDN EHUVHGLD PHQMDGL UHVSRQGHQ�

F� 7DQGD�WDQGD YLWDO WLGDN VWDELO�

F� 7HNQLN 6DPSOLQJ

3HPLOLKDQ VDPSHO SHQHOLWLDQ PHQJJXQDNDQ QRQ SUREDELOLW\ VDPSOLQJ

GHQJDQ SHQGHNDWDQ SXUSRVLYH VDPSOLQJ� 3DVLHQ 3*. \DQJ GDWDQJ XQWXN

KHPRGLDOLVLV�GL�568'�$O� ,KVDQ�3URYLQVL� -DZD�%DUDW�SDGD�EXODQ�0HL������\DQJ

PHPHQXKL V\DUDW SHQHOLWLDQ DNDQ GLJXQDNDQ VHEDJDL VXEMHN SHQHOLWLDQ�

��� 7HPSDW GDQ:DNWX 3HQHOLWLDQ

����� 7HPSDW 3HQHOLWLDQ

3HQHOLWLDQ LQL WHODK GLODNXNDQ GL UXDQJ KHPRGLDOLVLV 568' $O ,KVDQ� DODVDQ

PHQJDPELO UXPDK VDNLW WHUVHEXW NDUHQD WHUPDVXN UXPDK VDNLW UXMXNDQ XQWXN

PDV\DUDNDW GLGDHUDK .DEXSDWHQ %DQGXQJ \DQJ PHQ\HGLDNDQ IDVLOLWDV WHUDSL

KHPRGLDOLVLV GDQ SRSXODVLQ\D EDQ\DN� 'L VDPSLQJ�LWX� 568' $/ ,KVDQ PHUXSDNDQ
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UXPDK VDNLW \DQJ PHPEHULNDQ NHVHPSDWDQ XQWXN SURJUDP SHQGLGLNDQ GDQ

SHQHOLWLDQ EDJL PDKDVLVZD NHGRNWHUDQ��NHSHUDZDWDQ��GDQ GLVLSOLQ LOPX ODLQQ\D�

������ :DNWX 3HQHOLWLDQ

3HQHOLWLDQ�LQL WHODK GLODNVDQDNDQ SDGD EXODQ 0HL �����

��� 3HQJXPSXODQ 'DWD

����� $ODW 3HQJXPSXODQ 'DWD

$ODW SHQJXPSXODQ GDWD GDODP SHQHOLWLDQ LQL GDUL GDWD SULPHU GDQ GDWD

VHNXQGHU VHEDJDL EHULNXW�

D� 'DWD 3ULPHU

'DWD� SULPHU�PHUXSDNDQ� GDWD� \DQJ� GLGDSDWNDQ� GDUL�5XDQJ�+HPRGLDOLVLV

568'�$O�,KVDQ�\DQJ�GLDPELO�VHFDUD�ODQJVXQJ�PHQJJXQDNDQ�NXLVLRQHU��.XLVLRQHU

DGDODK DODW \DQJ GLJXQDNDQ XQWXN PHQJXNXU VLNDS GDQ SHQGDSDW VHNHORPSRN RUDQJ

\DQJ GL GDODPQ\D WHUGDSDW SHUWDQ\DDQ� 7XMXDQ GDUL NXHVLRQHU DGDODK XQWXN

PHQJJDOL� LQIRUPDVL�DWDX�KDO�KDO�\DQJ�EHUVLIDW�UDKDVLD��.XLVLRQHU�\DQJ�GLJXQDNDQ

GDODP SHQHOLWLDQ LQL WHUGLUL DWDV�� EDJLDQ� \DLWX�

�� .XLVLRQHU�$ �IRUP GHPRJUDIL�

.XHVLRQHU $ PHUXSDNDQ OHPEDU GDWD GHPRJUDIL� .XLVLRQHU LQL WHUGLUL DWDV

� SHUWDQ\DDQ \DQJ PHOLSXWL� NRGH UHVSRQGHQ� XVLD� MHQLV NHODPLQ� SHQGLGLNDQ�

SHNHUMDDQ� GDQ ODPD PHQMDODQL KHPRGLDOLVLV�
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�� .XLVLRQHU�% �IRUP NXDOLWDV KLGXS�

.XHVLRQHU�\DQJ�GLJXQDNDQ�GDODP�SHQHOLWLDQ� LQL�DGDODK�NXLVLRQHU�.LGQH\

'LVHDVH 4XDOLW\ RI /LIH 6KRUW )RUP �.'42/�6)� WHODK GLNHPEDQJNDQ ROHK

5HVHDUFK� DQG�'HYHORSPHQW� �5$1'��GHQJDQ�8QLYHUVLWDV�$UL]RQD��.XHVLRQHU� LQL

WHUGLUL GDUL �� SHUQ\DWDDQ \DQJ GLEDJL PHQMDGL � GRPDLQ \DLWX WHUGLUL GDUL

JHMDOD�PDVDODK�����LWHP���HIHN�GDUL�SHQ\DNLW�JLQMDO����LWHP���EHEDQ�SHQ\DNLW�JLQMDO

�� LWHP�� SHUDQ ILVLN �� LWHP�� Q\HUL �� LWHP�� IXQJVL VRVLDO �� LWHP� GDQ

HQHUJL�NHOHODKDQ����LWHP����1LODL�NXHVLRQHU�.'42/�6)����EHUNLVDU ������GHQJDQ

VNRULQJ � ± ��� VDQJDW EXUXN� �� ± ��  EXUXN� �� ± ��� VHGDQJ� �� ± ��� EDLN�

�� ± ���  VDQJDW EDLN�

7DEHO �

1RPRU 3HUWDQ\DDQ EHUGDVDUNDQ � DVSHN .'42/�6) ��

6NDOD -XPODK
SHUWDQ\DDQ

1RPRU GDUL WLDS SHUWDQ\DDQ

7DUJHW (65'

*HMDOD�PDVDODK �� ��D�N�O

(IHN SHQ\DNLW JLQMDO � � D�K
%HEDQ SHQ\DNLW JLQMDO � � D�G
.HVHKDWDQ ILVLN GDQ PHQWDO

3HUDQ �ILVLN � � D��G
1\HUL � ���
)XQJVL VRVLDO � ����
(QHUJL�NHOHODKDQ � � D�H�J�L
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7DEHO �
6NRULQJ ,WHP 3HUWDQ\DDQ .'42/�6) ��

1RPRU�GDUL�WLDS
SHUWDQ\DDQ

.RGH 6NRU

�D�G� � �
� ���

�� ��D�G � �
� ��

� ��
� ��

� ���
�F� G � �

� ��
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� ��
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����� � D�O� � D�K� � ���
� ��
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� ��
� �

�� �D� E� � ���
� ��
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� ��
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� �

E� 'DWD 6HNXQGHU

'DWD VHNXQGHU PHUXSDNDQ GDWD \DQJ GLGDSDWNDQ PHODOXL VWXGL GRNXPHQWDVL

UHNDP PHGLV SDVLHQ XQWXN�PHQGDSDWNDQ GDWD LQIRUPDVL NHMDGLDQ NRPSOLNDVL�

������8ML 9DOLGLWDV GDQ 5HOLDELOLWDV

,QVWUXPHQ .LGQH\ 'LVHDVH 4XDOLW\ RI /LIH 6KRUW )RUP �.'42/�6)� WHODK

GL XML YDOLGLWDV GDQ UHOLELOLWDV GLEHUEDJDL YHUVL�EDKDVD �6XSUL\DGL GNN� ����� GDODP
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SHQHOLWLDQ�\DQJ�EHUMXGXO�³9DOLGLW\�RI�.LGQH\�'LVHDVH�4XDOLW\�RI�/LIH�4XLVWLRQQDLUH

LQ +HPRGLDO\VLV 3DWLHQWV DW +DVDQ 6DGLNLQ +RVSLWDO� %DQGXQJ ,QGRQHVLD´ NHSDGD

��� UHVSRQGHQ SDGD SDVLHQ 3*. GL 5XPDK 6DNLW +DVDQ 6DGLNLQ %DQGXQJ

PHQXQMXNNDQ KDVLO XML YDOLGLWDV �S�Į ����� GDQ QLODL XML UHOLELOLWDV OHELK GDUL ���

XQWXNVHOXUXK VNDOD�

6HEHOXP� SHQHOLWLDQ� GLODNXNDQ� SHQHOLWL� PHQJDMXNDQ� L]LQ� NHSDGD� SHPLOLN�

NXLVLRQHU�� MDZDEDQ SHPLOLN GLEHUL L]LQ GDQ EHULNXWQ\D SHQHOLWL GLEHUL LQVWUXPHQ

.'42/�6) ��� ,QVWUXPHQ.LGQH\'LVHDVH 4XDOLW\ RI /LIH 6KRUW )RUP �.'42/�6)�

WHODK GLNHPEDQJNDQ ROHK 5HVHDUFK� DQG� 'HYHORSPHQW� �5$1'��� ,QVWUXPHQ� LQL�

PHPLOLNL�QLODL�UHOLDELOLWDV�EDLN\DLWX����� �$GLQLQJUXP�GNN���������%HUDUWL�LQVWUXPHQ�

LQL� YDOLG� GDQ� UHOLDEHO� XQWXN GLJXQDNDQ GDODP PHQLODL NXDOLWDV KLGXS� SDVLHQ� \DQJ

PHQMDODQL KHPRGLDOLVLV�

������3URVHGXU 3HQHOLWLDQ

3HQJXPSXODQ�GDWD�\DQJ�GLJXQDNDQ�SDGD�SHQHOLWLDQ� LQL� DGDODK�SHQJLVLDQ

NXLVLRQHU� 'HQJDQ FDUD�EHULNXW LQL�

�� 7DKDS SHUVLDSDQ SHQHOLWL PHQJDMXNDQ HWLFDO FOHDUDQFH NH .RPLWH (WLN

SHQHOLWLDQ .HVHKDWDQ 3ROWHNNHV .HHQNHV %DQGXQJ�

�� 6HWHODK HWLFKDO FOHDUDQFH NHOXDU GDQ VXUDW GDQ VXUDW SHUPRKRQDQ SHQHOLWLDQ

GLWHULPD ROHK 568' $O �,KVDQ PDND�SHQHOLWLDQ ELVD�GLODNXNDQ�

�� 3HQHOLWLDQ GLODNXNDQ GL UXDQJ +HPRGLDOLVLV SDGD VDDW GLODNVDQDNDQ\D

SHQHOLWLDQ�

�� 0HQHQWXNDQ VDPSHO MLND PHPHQXKL NULWHULD LQNOXVL�
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�� 0DVXN NH WDKDS SHODNVDQDDQ� SHQHOLWL PHODNXNDQ SHQGHNDWDQ GDQ

PHPEHULNDQ SHQMHODVDQ WHUOHELK GDKXOX PHQJHQDL WXMXDQ GDQ ODQJNDK

SHQHOLWLDQ SDGD FDORQ UHVSRQGHQ GDQ MLND UHVSRQGHQ EHUVHGLD SHQHOLWL

PHPEHULNDQ�LQIRUPHG FRQVHQW XQWXN GLWDQGD WDQJDQ ROHK UHVSRQGHQ�

�� 0HPEHULNDQ�NXLVLRQHU�.'42/�6)����GHQJDQ�GLEDFDNDQ�GDQ�GLSDQGX�ROHK

SHQHOLWL�

�� 6HOXUXK GDWD�KDVLO SHPHULNVDDQ GLFDWDW�

�� 7DKDS WHUDNKLU PHODNXNDQ SHQJRODKDQ GDWD GDQ DQDOLVD GDWD SHQHOLWLDQ VHVXDL

GDWD \DQJ GLGDSDWNDQ GDQ GLVDMLNDQ GDODP EHQWXN WDEHO NHPXGLDQ

GLVLPSXONDQ KDVLO GDUL SHQHOLWLDQ \DQJ WHODK GLODNXNDQ�

��� $QDOLVD 'DWD

0HQXUXW� 6HWLDGL� ������� SHQJRODKDQ� GDWD� DGDODK� SURVHV� SHQJJDOLDQ� GDWD

ULQJNDVDQ�EHUGDVDUNDQ�GDWD�PHQWDK�GHQJDQ�PHQJJXQDNDQ�IRUPXOD� WHUWHQWX�XQWXN

PHQJKDVLONDQ LQIRUPDVL \DQJ GLEXWXKNDQ� 3DGD EDJLDQ LQL GDWD \DQJ WHODK

WHUNXPSXO GLRODK GDQ GLDQDOLVLV PHODOXL EHEHUDSD WDKDSDQ�

�� 3HQJRODKDQ 'DWD

D� (GLWLQJ

0HUXSDNDQ NHJLDWDQ XQWXN PHODNXNDQ SHQJHFHNDQ LVLDQ NXLVLRQHU� DSDNDK

MDZDEDQ \DQJ DGD GL NXLVLRQHU VXGDK OHQJNDS� MHODV� UHOHYDQ GDQ NRQVLVWHQ� 3HQHOLWL

PHQJNDML�NHOHQJNDSDQ�SHQJLVLDQ�NXHVLRQHU��NHMHODVDQ�PDNQD�MDZDEDQ��NRQVLVWHQVL

DQWDU MDZDEDQ� UHOHYDQVL MDZDEDQ� GDQ NHVHUDJDPDQ VDWXDQ SHQJXNXUDQ�
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E� &RGLQJ

&RGLQJ DGDODK SURVHV PHQJNODVLILNDVLNDQ GDWD PHQXUXW NDWHJRULQ\D

PDVLQJ�PDVLQJ�� 3HUKDWLNDQ� EDKZD� VHWLDS� MDZDEDQ� \DQJ� GLPDVXNNDQ� GLEHUL� NRGH

WHUWHQWX VHVXDL GHQJDQ NDWHJRULQ\D� GDQ DQWDUD VDWX NDWHJRUL GHQJDQ NDWHJRUL

ODLQQ\D� GLSLVDKNDQ� VHFDUD� WHJDV� VHKLQJJD� WLGDN� DGD� WXPSDQJ� WLQGLK�� .RGH� \DQJ

GLJXQDNDQ GDODP NXHVLRQHU LQL DGDODK�

�� .XHVLRQHU $ �GDWD GHPRJUDIL�

D� 8VLD

.DWHJRUL XVLD GLEHGDNDQ PHQMDGL � \DLWX � ��� ± �� � �  �� ± ��� �  ��

± ��� �  ��� ± ��� �  ��� ± ��� GDQ �  �! �� �:+2� ������

E� -HQLV .HODPLQ

.DWHJRUL MHQLV NHODPLQ GLEHGDNDQ PHQMDGL � \DLWX ODNL�ODNL GLEHUL NRGH �

GDQ SHUHPSXDQ GLEHUL NRGH ��

F� 3HQGLGLNDQ

3HQGLGLNDQ WHUDNKLU GLEHGDNDQ PHQMDGL � \DLWX �  WLGDN VHNRODK� � 6'�

�  603� �  60$� �  '��6��

G� 3HNHUMDDQ

3HNHUMDDQ GLEHGDNDQ PHQMDGL � \DLWX �  WLGDN EHNHUMD� �  .DU\DZDQ� �  

:LUDVZDVWD� �  316� �  121 316�

H� /DPDQ\D PHQMDODQL KHPRGLDOLVLV

'LEDJL PHQMDGL � \DLWX �  ��� EXODQ� �� ����� EXODQ� �� ! �� EXODQ
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�� .XHVLRQHU % �NXDOLWDV KLGXS�

$GDSXQ FRGLQJ NXLVLRQHU .'42/�6) �� GDUL WLDS SHUWDQ\DDQ VHEDJDL
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.XDOLWDV KLGXS SDVLHQ VDQJDW EXUXN � ����

.XDOLWDV KLGXS SDVLHQ EXUXN � �����
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.XDOLWDV KLGXS�SDVLHQ VHGDQJ � �����

.XDOLWDV KLGXS�SDVLHQ EDLN � �����

.XDOLWDV KLGXS SDVLHQ VDQJDW EDLN ��������

&DUD PHQJLWXQJ KDVLO NXLVLRQHU�

-XPODK SHUWDQ\DDQ � �� VRDO

1LODL PDNVLPDO � �� [ ���  �����

1LODL PLQLPDO � �� [ �  �

-XPODK QLODL DNKLU VHOXUXK SHUWDQ\DDQ · MXPODK SHUWDQ\DDQ  QLODL NXDOLWDV KLGXS

F� 7DEXODWLQJ

3HQHOLWL�PHPSURVHV�GDWD�GHQJDQ�FDUD�PHODNXNDQ�HQWU\�GDWD�GDUL�PDVLQJ�

PDVLQJ� UHVSRQGHQ� NH� GDODP� SURJUDP� NRPSXWHU��'DWD� GLPDVXNNDQ� VHVXDL� QRPRU

UHVSRQGHQ� SDGD NXLVLRQHU GDQ MDZDEDQ� UHVSRQGHQ� GDODP EHQWXN DQJND VHVXDL

GHQJDQ VNRU MDZDEDQ \DQJ WHODK GLWHQWXNDQ NHWLND�PHODNXNDQ NRGLQJ�

G� (QWU\

'DWD�HQWU\�DGDODK�NHJLDWDQ�PHPDVXNNDQ�GDWD�\DQJ�WHODK�GLNXPSXONDP�NH

GDODP PDVWHU WDEHO DWDX GDWDEDVH FRPSXWHU� NHPXGLDQ PHPEXDW GLVWULEXVL IUHNXHQVL

VHGHUKDQD�DWDX�ELVD�MXJD�GHQJDQ�PHPEXDW�WDEHO�NRQWLJHQVL��+LGD\DW���������3DGD

WDKDS LQL SHQHOLWL PHPDVXNNDQ GDWD NDUDNWHULVWLN UHVSRQGHQ EHUGDVDUNDQ NRGH \DQJ

WHODK� GLWHWDSNDQ� VHFDUD� PDQXDO� PHODOXL� SURJUDP� FRPSXWHU�� 3HQJRODKDQ� GDWD� LQL

GLRODK XQWXN SHPEXDWDQ WDEHO DWDX GLDJUDP GLVWULEXVL IUHNXHQVL� 6RIWZDUH \DQJ
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SHQHOLWL JXQDNDQ DGDODK 6366�\DQJ GLJXQDNDQ XQWXN�PHPEXDW WDEHO GDUL GDWD \DQJ

WHODK GLHGLW�

�� 0HWRGH $QDOLVD�'DWD

D� $QDOLVLV XQLYDULDW

$QDOLVLV� GDWD� PHUXSDNDQ SURVHV� PHQFDUL� GDQ�PHQJXPSXONDQ� LQIRUPDVL

VHFDUD VLVWHPDWLV GDUL KDVLO NXLVLRQHU� ZDZDQFDUD� FDWDWDQ ODSDQJDQ GDQ

GRNXPHQWDVL GHQJDQ FDUD PHQJRUJDQLVDVLNDQ GDWD NHGDODP NDWHJRUL�

PHQGHVNULSVLNDQQ\D� NHGDODP� XQLW��PHPEDJLQ\D�PHQMDGL� SROD�SROD� GDQ�PHPLOLK

\DQJ�DNDQ�GLSHODMDUL�� VHUWD�PHQDULN�NHVLPSXODQ�DJDU� OHELK�PXGDK�GLSDKDPL�ROHK

VHQGLUL� GDQ� RUDQJ� ODLQ� �6LVZDQWR�� 6XVLOD� 	� 6X\DQWR�� ������� $QDOLVLV� XQLYDULDW

GLODNXNDQ XQWXN PHQJJDPEDUNDQ YDULDEHO LQGHSHQGHQ �ODPD PHQMDODQL

KHPRGLDOLVLV�� GDQ� �NXDOLWDV� SDVLHQ� 3*.�� 3HQJXNXUDQ� PHQJJXQDNDQ� NXLVLRQHU

.'42/�6)�����'DODP�EHQWXN�WDEHO�GLVWULEXVL�IUHNXHQVL�DWDXSXQ WHQGHQVL�VHQWUDO�

DWDX JUDILN GHQJDQ UXPXV�VHEDJDL EHULNXW�

�� 5XPXV IUHNXHQVL

݂
ܲ ൌ

ܰ
ݔ ͳͲͲΨ

.HWHUDQJDQ �

3� �SUHVHQWDVH

)  IUHNXHQVL

1  MXPODK MDZDEDQ UHVSRQGHQ �VNRU PDNVLPDO
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�� 'DUL� VDPSHO�\DQJ�DGD�SDGD�SHQHOLWLDQ� LQL� WHUGDSDW� WRWDO���� UHVSRQGHQ�DNDQ

PHQGDSDWNDQ KDVLO GLVWULEXVL IUHNXHQVL EHUGDVDUNDQ YDULDEHO LQGHSHQGHQ \DLWX

ODPDQ\D PHQMDODQL KHPRGLDOLVLV�

�� 'DUL� VDPSHO�\DQJ�DGD�SDGD�SHQHOLWLDQ� LQL� WHUGDSDW� WRWDO���� UHVSRQGHQ�DNDQ

PHQGDSDWNDQ KDVLO�GLVWULEXVL�IUHNXHQVL�EHUGDVDUNDQ�YDULDEHO�GHSHQGHQ�\DLWX

NXDOLWDV KLGXS� 0DND GDUL NHGXD YDULDEHO WHUVHEXW DNDQ PHQJKDVLONDQ

NHVLPSXODQ DQDOLVLV XQLYDULDW PHQXUXW $ULNXQWR�������� VHEDJDL EHULNXW�

� ± �� �  �KDPSLU�WLGDN�DGD

�� ± �� �  VHEDJLDQ NHFLO

�� �  �VHEDJLDQ

�� ± �� �  �VHEDJLDQ�EHVDU

�� ± ����  VHOXUXKQ\D�

�� 5XPXV WHQGHQVL VHQWUDO �PHDQ�

ҧݔ  σܺ

ܰ

.HWHUDQJDQ �

ҧܺ  5DWD�UDWD �PHDQ�

�  �-XPODK GDWD

1  �EDQ\DNQ\D�GDWD

.HVLPSXODQ�DQDOLVLV�LQL�XQWXN�PHQXQMXNNDQ�UDWD�UDWD�ZDNWX�\DQJ�GLMDODQL

ROHK� SDVLHQ� 3*.� GDUL YDULDEHO LQGHSHQGHQ� \DLWX ODPD PHQMDODQL KHPRGLDOLVLV

EHUGDVDUNDQ NDWHJRULN �  ��� EXODQ �  ����� EXODQ �  ! �� EXODQ GDQ UDWD�UDWD
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YDULDEHO GHSHQGHQ \DLWX�NXDOLWDV KLGXS EHUGDVDUNDQ NDWHJRULN EXUXN� VHGDQJ� EDLN�

VDQJDW EDLN� GDQ VHPSXUQD�

E� $QDOLVLV ELYDULDW

$QDOLVLV� ELYDULDW DGDODK� FDUD� PHPEXNWLNDQ� KLSRWHVD� SHQHOLWLDQ� GHQJDQ

PHQJDQDOLVLV� YDULDEHO� LQGHSHQGHQ� GHQJDQ� YDULDEHO� GHSHQGHQ� �0HLVWDWLND�� ������

3DGD�XPXPQ\D�GDODP�DQDOLVD�LQL�PHQJKDVLONDQ�GLVWULEXVL�IUHNXHQVL�GDQ�SUHVHQWDVL

GDUL�VHWLDS�YDULDEHO��8ML�\DQJ�GLJXQDNDQ�GDODP�SHQHOLWLDQ�LQL�DGDODK�XML�6SHDUPDQ

5DQN &RUUHODWLRQ GDQ GLEDQWX GHQJDQ PHQJJXQDNDQ 6366� NDUHQD GDWD \DQJ

EHUVNDOD�RUGLQDO�\DQJ�GLJXQDNDQ�XQWXN�PHQFDUL�KXEXQJDQ�GDQ�PHQFDUL�KLSRWHVLV

DQWDUD GXD YDULDEHO \DLWX KXEXQJDQ DQWDUD ODPD PHQMDODQL KHPRGLDOLVLV GDQ NXDOLWDV

KLGXS SDVLHQ 3*.�

8ML NRUHODVL 6SHDUPDQ 5DQN �5KR� GLJXQDNDQ XQWXN PHQJXNXU WLQJNDW DWDX

HUDWQ\D� KXEXQJDQ� DQWDUD� GXD� YDULDEHO� \DQJ� EHUVNDOD� RUGLQDO�� .HVLPSXODQ� \DQJ

GLDPELO VHVXDL GDODP WHRUL \DLWX �

D� -LND�QLODL�VLJ���������PDND�GDSDW�GLVLPSXONDQ�DGD�KXEXQJDQ�\DQJ�VLJQLILNDQ

DQWDUD ODPD PHQMDODQL�KHPRGLDOLVLV GDQ NXDOLWDV KLGXS�SDVLHQ 3*.�

E� -LND QLODL VLJ� ! ���� PDND GDSDW GLVLPSXONDQ EDKZD WLGDN DGD KXEXQJDQ \DQJ

VLJQLILNDQ DQWDUD ODPD PHQMDODQL KHPRGLDOLVLV GDQ NXDOLWDV KLGXS SDVLHQ 3*.�

6HODLQ�LWX��NHNXDWDQ�KXEXQJDQ�MXJD�GDSDW�GLOLKDW�GDUL�QLODL�NRHILVLHQ�NRUHODVL

6SHDUPDQ 5DQN � U � EHUNLVDU DQWDUD �� � U � � �6XJL\RQR� ����� \DLWX�
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7DEHO �
7DIVLU ,QWHUYDO .RHILVLHQ
�6XPEHU� 6XJL\RQR������

,QWHUYDO .RHILVLHQ .RHILVLHQ .RUHODVL 7DIVLUDQQ\D

���� ± ����� � GDQ ± +XEXQJDQ\D VDQJDW UHQGDK
���� ± ����� � GDQ ± +XEXQJDQ\D UHQGDK
���� ± ����� � GDQ ± +XEXQJDQ\D FXNXS NXDW
���� ± ����� � GDQ ± +XEXQJDQ\D�NXDW
���� ± ����� � GDQ ± +XEXQJDQ\D VDQJDW NXDW

��� .HWHUEDWDVDQ

3HQHOLWL VXGDK PHODNXNDQ SHQHOLWLDQ VHPDNVLPDO PXQJNLQ� QDPXQ DGD

EHEHUDSD�NHWHUEDWDVDQ GLDQWDUDQ\D�

�� 3HQHOLWLDQ LQL PHQJDQDOLVLV KXEXQJDQ� VHKLQJJD IDNWRU \DQJ SDOLQJ EHUKXEXQJDQ

GHQJDQ NXDOLWDV�KLGXS WLGDN WHULGHQWLILNDVL�

�� 6DDW SHQJDPELODQ GDWD� WHUGDSDW NHQGDOD \DLWX EDQ\DN SDVLHQ \DQJ WLGXU�

VHKLQJJD SHQDJPELODQ GDWD PHQGHNDWL ��� MDP WHUDNKLU KHPRGLDOLVLV�

���� (WLND 3HQHOLWLDQ

3HQHOLWLDQ�LQL�VXGDK�GLNDML�VHKLQJJD�PHQGDSDW�SHUVHWXMXDQ�GDUL�.RPLVL (WLN

3HQHOLWLDQ 3ROLWHNQLN .HVHKDWDQ .HPHQWHULDQ .HVHKDWDQ %DQGXQJ EHUGDVDUNDQVXUDW

SHUVHWXMXDQ (WLN 1R� ���.(3.�(&�,9�����

�� 6HEHOXP�PHODNXNDQ�SHQHOLWLDQ�PDND�SHQHOLWL�DNDQ�PHPLQWD�L]LQ�SDGD�LQVWLWXVL

3ROLWHNQLN .HVHKDWDQ .HPHQWHULDQ .HVHKDWDQ %DQGXQJ�
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�� 3HQHOLWL PHQJKDUJDL RWRQRPL SDVLHQ GHQJDQ PHPEHUL NHEHEDVDQ XQWXN

PHQHQWXNDQ EHUSDUWLVLSDVL DWDXSXQ WLGDN GDODP SHQHOLWLDQ LQL�

�� 3DVLHQ�WLGDN�GLPDQLSXODVL�ROHK�GRNWHU�DWDXSXQ�SHUDZDW�GL�UXDQJ�KHPRGLDOLVLV

5XPDK 6DNLW $O ,KVDQ DJDU EHUVHGLD PHQMDGL UHVSRQGHQ�

�� 3HQHOLWL� PHQMDJD� NHUDKDVLDDQ� LGHQWLWDV� UHVSRQGHQ� GHQJDQ� WLGDN� PHQXOLVNDQ

QDPD VHEHQDUQ\D SDGD OHPEDU NXHVLRQHU NXDOLWDV KLGXS� WDSL KDQ\D EHUXSD NRGH

UHVSRQGHQ�

�� 6HEHOXP PHQ\DWDNDQ EHUVHGLD PHQMDGL� UHVSRQGHQ� SDVLHQ WHUOHELK GDKXOX

GLEHULNDQ� LQIRUPDVL� WHQWDQJ� WXMXDQ� SHQHOLWLDQ� PDQIDDW GDQ� FDUD� SHQJLVLDQ

NXHVLRQHU ROHK SHQHOLWL�


