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��� 3HQJXPSXODQ�'DWD

3URVHV�SHQJXPSXODQ�GDWDVHW�\DQJ�GLJXQDNDQ�GLGDODP SHQHOLWLDQ�LQL DGDODK�PHODOXL�PHGLD�

VRVLDO�\DLWX�7ZLWWHU��7DKDSDQ�LQL�PHOLEDWNDQ�OLEUDU\ 3\WKRQ EHUQDPD�WZHHS\��7ZHHS\ DGDODK�

VDODK�VDWX�OLEUDU\ 3\WKRQ \DQJ�EHUIXQJVL�XQWXN�PHODNXNDQ�SURVHV�FUDZOLQJ 7ZLWWHU�GHQJDQ�FDUD�

PHQJDNVHV�7ZLWWHU�$3,��7ZLWWHU�$3,�DGDODK�DQWDUPXND�SHPURJUDPDQ�DSOLNDVL�\DQJ�EHUIXQJVL�

VHEDJDL�DNVHV�SURJUDPDWLN NH�GDWD�7ZLWWHU�NHSDGD�SHUXVDKDDQ��SHQJHPEDQJDQ��GDQ�SHQJJXQD��

6HEHOXP� PHQJJXQDNDQ� WZHHS\�� SHUOX� GLODNXNDQ� SURVHV� LQVWDODVL� OLEUDU\ 3\WKRQ GHQJDQ�

PHQJHWLNDQ�SHULQWDK�SDGD�FRPPDQG�SURPSW� 'DODP�KDO�LQL��SHQHOLWL�PHODNXNDQ�LQVWDODVL�OLEUDU\

PHQJJXQDNDQ�SHULQWDK�SLS VHEDJDLPDQD�GLWXQMXNDQ�ROHK�*DPEDU�����

*DPEDU���� 3HULQWDK�LQVWDOODQVL�OLEUDU\�WZHHS\

3DGD� SURVHV� SHQJXPSXODQ� GDWD� SHQHOLWL PHPEXDW� SURJUDP� FUDZOLQJ NHFLO DJDU�

PHPXGDKNDQ�GDODP�SHQJDPELODQ�GDWD WZHHW��3URJUDP�NHFLO�LQL�PHPEXWXKNDQ FRQVXPHU�WRNHQ

GDQ�FRQVXPHU VHFUHW VHEDJDL�YDULDEHO XQWXN�ELVD� WHUKXEXQJ�GHQJDQ�$3,�7ZLWWHU��&RQVXPHU�

WRNHQ�GDQ�FRQVXPHU�VHFUHW GLGDSDWNDQ�GHQJDQ�FDUD�PHQGDIWDUNDQ�DSOLNDVL�NOLHQ�VLVWHP SDGD�

KDODPDQ�7ZLWWHU�'HYHORSHUV GL VLWXV GHYHORSHU�WZLWWHU�FRP��3URVHV�LQLVLDOLVDVL�FRQVXPHU WRNHQ

GDQ FRQVXPHU�VHFUHW GLLPSOHPHQWDVLNDQ�NH GDODP�NRQVWUXNWRU�\DQJ�WHUGDSDW�SDGD *DPEDU�����

GHI BBLQLWBB�VHOI��FRQVXPHUBNH\ 1RQH��FRQVXPHUBVHFUHW 1RQH��DFFHVVBWRNHQ 1RQH��
DFFHVVBVHFUHW 1RQH��

LI FRQVXPHUBNH\�� 1RQH�
VHOI�FRQVXPHUBNH\� FRQVXPHUBNH\
VHOI�FRQVXPHUBVHFUHW� FRQVXPHUBVHFUHW
VHOI�DFFHVVBWRNHQ� DFFHVVBWRNHQ
VHOI�DFFHVVBVHFUHW� DFFHVVBVHFUHW

HOVH�
VHOI�FRQVXPHUBNH\� 
'P+G�X=\�*U�J�WU22.TSKXK:


VHOI�FRQVXPHUBVHFUHW 
;IMJ���;FOMOEPR32):�5[Z�KZ,��RO��'$+&]WDI�QVVGM[9=

VHOI�DFFHVVBWRNHQ 
�����������DT;�-�07*HJG)4'GF5;L186�F1�GW:1:J�T2,$$

VHOI�DFFHVVBVHFUHW  
W�2EH)$8T97=%6�H)1��D<.�H�.�99+;�2,J&Y�)+R&5-


S�VHWBRSWLRQV�S�237�85/� S�237�0(17,21� S�237�+$6+7$*��S�237�5(6(59('�
S�237�(02-,��S�237�60,/(<��S�237�180%(5�

VHOI�UHVXOW'XPS� >@

*DPEDU���� ,QLVLDOLVDVL�FRQVXPHU WRNHQ GDQ FRQVXPHU�VHFUHW
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6HODPD�PHODNXNDQ�FUDZOLQJ��WZHHW \DQJ�GLDPELO DGDODK�WZHHW \DQJ EHUGDVDUNDQ�WLPHOLQH

\DQJ� WHUGDSDW� GL DNXQ� 7ZLWWHU� #/DPEHB7XUDK�� 'DWD WZHHW \DQJ� GLDPELO� SDGD� DNXQ�

#/DPEHB7XUDK LQL�� WHUDNKLU� NDOL GLDPELO SDGD� WDQJJDO� ��� $SULO� ����� 'DWD� WZHHW� \DQJ�

GLNXPSXONDQ�DNDQ�GLDQDOLVLV�XQWXN�PHQGDSDWNDQ�NDWD�NDWD�\DQJ�VHULQJ�GLJXQDNDQ�GDODP�WZHHW

WHUVHEXW��+DVLO� DQDOLVLV� DGDODK� NXPSXODQ� NDWD VWDQGDU \DQJ� GLJXQDNDQ� VHEDJDL� NDPXV� SDGD�

DOJRULWPD�/HYHQVKWHLQ�'LVWDQFH� 6HODLQ�LWX�MXJD�GDIWDU�NDPXV GLSHUROHK�GDUL�GDWD�\DQJ�SHQHOLWL�

VXGDK� NXPSXONDQ� VHEHOXPQ\D�� 'DIWDU� NDWD� LQL� GLVLPSDQ� GDODP� VHEXDK� ILOH GHQJDQ� QDPD�

OLVWBFUDZOLQJ�

6HODQMXWQ\D� SHQJXPSXODQ� GDWD� WZHHW GLLPSOHPHQWDVLNDQ� PHODOXL� IXQJVL� \DQJ� GLEHUL�

QDPD� FUDZOLQJ7R6HQWHQFHV�� )XQJVL� FUDZOLQJ7R6HQWHQFHV LQL� EHUWXJDV� VHEDJDL SURVHV�

SHQJDPELODQ� WZHHW GHQJDQ� PHPDVXNDQ� SDUDPHWHU� WHNV \DQJ� GLFDUL�� 6HEHOXP LWX IXQJVL�

FUDZOLQJ7R6HQWHQFHV PHPEXWXKNDQ� SURVHV� RWHQWLNDVL� GHQJDQ� $3,� 7ZLWWHU� \DQJ�

GLLPSOHPHQWDVLNDQ�SDGD�IXQJVL�DXWK&RQ��2WHQWLNDVL�LQL�EHUIXQJVL�VHEDJDL�SHQMHPEDWDDQ�VDDW�

SHQJJXQD� PHODNXNDQ� SHUPLQWDDQ� SHQJDPELODQ� GDWD� SDGD� 7ZLWWHU�� ,PSOHPHQWDVL� IXQJVL�

DXWK&RQ GDSDW�GLOLKDW�MXJD�SDGD�*DPEDU�����

GHI DXWK&RQ�VHOI��
DXWK� WZHHS\�2$XWK+DQGOHU�VHOI�FRQVXPHUBNH\��VHOI�FRQVXPHUBVHFUHW�
DXWK�VHWBDFFHVVBWRNHQ�VHOI�DFFHVVBWRNHQ��VHOI�DFFHVVBVHFUHW�
DSL� WZHHS\�$3,�DXWK��ZDLWBRQBUDWHBOLPLW 7UXH�
UHWXUQ DSL

GHI FUDZOLQJ7R6HQWHQFHV�VHOI��WH[W��Q��FOHDQ )DOVH��
GDWD� VHOI�DXWK&RQ��
UHVXOW� >@
IRU VWDWXV�LQ WZHHS\�&XUVRU�GDWD�VHDUFK��T WH[W�WZHHWBPRGH �H[WHQGHG���

ODQJ �LQ���LWHPV�Q��
UHVXOW�DSSHQG�VWDWXV�IXOOBWH[W�ORZHU���

UHVXOWB�� >@
LI FOHDQ  7UXH�

IRU WH[W�LQ UHVXOW�
UHVXOWB��DSSHQG�VHOI�SUHSURFHVV�WH[W��

VHOI�UHVXOW'XPS� UHVXOWB�
UHWXUQ UHVXOWB�

HOVH�
VHOI�UHVXOW'XPS� UHVXOW
UHWXUQ UHVXOW

*DPEDU���� .RGH�IXQJVL�DXWKFRQ GDQ�IXQJVL�FUDZOLQJWRVHQWHQFHV

&RQWRK�KDVLO�GDUL�LPSOHPHQWDVL�WDKDS�FUDZOLQJ GDSDW�GLOLKDW�SDGD�*DPEDU������+DVLO�GDUL�

LPSOHPHQWDVL�LQL�GLVLPSDQ�GL VHEXDK�ILOH GHQJDQ�IRUPDW� W[W GDQ�GLEHUL�QDPD�KDVLOBFUDZOLQJ��

'DUL�KDVLO�FUDZOLQJ GDSDW�GLOLKDW�EDKZD�WHNV�PHQJDQGXQJ�EHEHUDSD�GDWD�\DLWX� WHNV�UHWZHHW��

XVHUQDPH� LVL�WZHHW GDQ�EHEHUDSD�QRLVH SDGD�LVL�WZHHW WHUVHEXW��+DVLO�LQL�PDVLK�PHPEXWXKNDQ�
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WDKDS� SUHSURFHVVLQJ DJDU� PHQGDSDWNDQ� WHNV� WZHHW \DQJ� GLLQJLQNDQ� VHEHOXP� NH� WDKDS�

VHODQMXWQ\D� 7ZHHW \DQJ�GLNXPSXONDQ�GDUL�KDVLOO�FUDZOLQJ GDSDW�GLOLKDW�SDGD�*DPEDU�����

*DPEDU���� 7HNV�KDVLO�LPSOHPHQWDVL�FUDZOLQJ

��� ,PSOHPHQWDVL�3UHSURFHVVLQJ

3UHSURFHVVLQJ GLLPSOHPHQWDVLNDQ� GHQJDQ� PHPEXDW� EHEHUDSD� IXQJVL� \DQJ� PHZDNLOL�

VHWLDS�SURVHV�\DQJ�GLODNXNDQ�GDODP�SUHSURFHVVLQJ DQWDUD�ODLQ�IXQJVL�FOHDQUW XQWXN�PHQJKDSXV�

UHWZHHW SDGD� VWDWXV� 7ZLWWHU�� UHPRYHBSXQFWXDWLRQ XQWXN� PHQJKDSXV� WDQGD� EDFD� \DQJ� WLGDN�

GLSHUOXNDQ�ODJL��GDQ�SUHSURFHVV \DQJ�PHZDNLOL�EHEHUDSD�SHPEHUVLKDQ�QRLVH ODLQQ\D� *DPEDU�

��� PHQXQMXNDQ LPSOHPHQWDVL�SUHSURFHVVLQJ XQWXN�GDWD WZHHW KDVLO�FUDZOLQJ \DQJ�GLGDSDW�

GHI�FOHDQ57�VHOI��V��
UHWXUQ�UH�VXE�U
AUW>?V@�
��

��V��IODJV UH�08/7,/,1(�

GHI�UHPRYHBSXQFWXDWLRQ�VHOI��V��
IRU�W�LQ OLVW�SXQFWXDWLRQ��

V� V�UHSODFH�W�

�
UHWXUQ�VHOI�FOHDQ57�V�

GHI�SUHSURFHVV�VHOI��WH[W��
WH[W� S�FOHDQ�WH[W�
WH[W� VHOI�UHPRYHBSXQFWXDWLRQ�WH[W�
WH[W� ����MRLQ�WH[W�VSOLW���
WH[W� WH[W�UHSODFH�
�� 
��
�
�
WH[W� UH�VXE�U
>A?[���?[�)@�
�
�
��WH[W�
WH[W� �VHOI�UHSODFH:LWK0HDQLQJ�VHOI�VODQJZRUG��VHOI�DEEUHYLDWLRQ��

WH[W�VSOLW���
UHWXUQ�WH[W

*DPEDU���� .RGH�SURJUDP�EHEHUDSD�IXQJVL�SUHSURFHVVLQJ

D� &DVH�)ROGLQJ

+DVLO� LPSOHPHQWDVL�FDVH IROGLQJ GDSDW�GLOLKDW�SDGD 7DEHO� �����3DGD� WDEHO� VHEHODK�NLUL

DGDODK�WHNV�VHEHOXP�GLODNXNDQ�FDVH�IROGLQJ GDQ�WDEHO�VHEHODK�NDQDQ DGDODK�WHNV�\DQJ�VXGDK�
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GLODNXNDQ�FDVH IROGLQJ��3DGD�WDEHO GDSDW�GLOLKDW�FRQWRK�VHEDJLDQ�GDWD WZHHW \DQJ�GLDPELO�XQWXN�

GLODNXNDQ�FDVH�IROGLQJ� &DVH�IROGLQJ GLVLQL�PHQJXEDK VHPXD�NDUDNWHU�KXUXI�PHQMDGL�NHFLO�

7DEHO���� +DVLO�SUHSURFHVVLQJ WDKDS�FDVH�IROGLQJ

7ZHHW 7ZHHW VHWHODK�GLODNXNDQ�FDVH�IROGLQJ

#DQWDUHVRK� 1RK� GXD� ELDU� DIGRO�
KWWSV���W�FR��\D+6V'::9
.DQJPDV�PEDN\X
SDOLQJ�DVLN�SLNQLN�LWX�QDLN�PRWRU�RSR�ELV�\DD
DOHVDQH�RSR�MDO����
�� GHZL� DIGRO����� PHQHPDQL� DQGD� GL� 3DODSD�
*R\DQJ�VHSDQMDQJ�KDUL�GL�IUHNXZHQVL�������IXOO�
ODJX� GDQJGXW� \DQJ� ELNLQ����
KWWSV���W�FR��4OFKDDL8Q
SXDVD�XGK�VHPDNLQ�GHNHW��DGD�\DQJ�SXQ\D�DFDUD�
JKLEDK�FORVLQJDQ�JD"
ELDU�DIGRO�DMD�QWU�WREDWQ\D
.DQJPDV�PEDN\X
WDQJJDO�PXGD�LWX�VHQHQJ�RSR�PDODK�ELQJXQJ
DOHVDQH�RSR�MDO����
�� GHZL� DIGRO����� PHQHPDQL� DQGD� GL� 3DODSD�
*R\DQJ�VHSDQMDQJ�KDUL GL�IUHNXZHQVL�������IXOO�
ODJX� GDQJGXW� \DQJ� ELNLQ� KHSL����
KWWSV���W�FR�Z\D�J-O6PG
#<*B75($685(��� NDN� NO� SDJL� SDJL� DNX�
GLNDVL� NRQWHQ� WUV� DNX� NHSLNLUDQ� NDNDN�� PXOX�
QQWL�SXDVD�DNX�JN�DIGRO�NUQ�PLNLULQ�\J�EHOXP�
PXKULP
PDNDQ\D�NLWD�QLNDK�DMD�NDN�ELDU�DIGRO���
#P[FRQIHVV�<XNN
#53(%$6(�<XNN

#DQWDUHVRK� QRK� GXD� ELDU� DIGRO�
KWWSV���W�FR��\DKVVGZZY
NDQJPDV�PEDN\X
SDOLQJ�DVLN�SLNQLN�LWX�QDLN�PRWRU�RSR�ELV�\DD
DOHVDQH�RSR�MDO����
�� GHZL� DIGRO����� PHQHPDQL� DQGD� GL� SDODSD�
JR\DQJ�VHSDQMDQJ�KDUL�GL�IUHNXZHQVL ������IXOO�
ODJX� GDQJGXW� \DQJ� ELNLQ����
KWWSV���W�FR��TOFKDDLXQ
SXDVD� XGK� VHPDNLQ� GHNHW�� DGD� \DQJ� SXQ\D�
DFDUD�JKLEDK�FORVLQJDQ�JD"
ELDU�DIGRO�DMD�QWU�WREDWQ\D
NDQJPDV�PEDN\X
WDQJJDO�PXGD�LWX�VHQHQJ�RSR�PDODK�ELQJXQJ
DOHVDQH�RSR�MDO����
�� GHZL� DIGRO����� PHQHPDQL� DQGD� GL� SDODSD�
JR\DQJ�VHSDQMDQJ�KDUL�GL�IUHNXZHQVL�������IXOO�
ODJX� GDQJGXW� \DQJ� ELNLQ� KHSL����
KWWSV���W�FR�Z\D�JMOVPG
#\JBWUHDVXUH��� NDN� NO� SDJL� SDJL� DNX GLNDVL�
NRQWHQ� WUV� DNX� NHSLNLUDQ� NDNDN�� PXOX� QQWL�
SXDVD� DNX� JN� DIGRO� NUQ� PLNLULQ� \J� EHOXP�
PXKULP
PDNDQ\D�NLWD�QLNDK�DMD�NDN�ELDU�DIGRO���
#P[FRQIHVV�\XNN
#USHEDVH�\XNN

E� 0HQJKDSXV�85/

+DVLO�LPSOHPHQWDVL�0HQJKDSXV�85/ GDSDW�GLOLKDW�SDGD 7DEHO ���� 3DGD�WDEHO�VHEHODK�NLUL�

DGDODK�WHNV�VHEHOXP�GLODNXNDQ�SHQJKDSXVDQ�85/�GDQ�WDEHO�VHEHODK�NDQDQ�DGDODK�WHNV�\DQJ�

VXGDK� GLEHUVLKNDQ� 85/ Q\D�� 85/� \DQJ� GLKDSXV� GDSDW� GLOLKDW� SDGD� WDEHO� VHSHUWL�

³KWWSV���W�FR��\DKVVGZZY´��³KWWSV���W�FR��TOFKDDLXQ´��GDQ�³KWWSV���W�FR�Z\D�JMOVPG´�

7DEHO ��� +DVLO�SUHSURFHVVLQJ WDKDS�PHQJKDSXV�85/

7ZHHW 7ZHHW VHWHODK�GLEHUVLKNDQ�85/
#DQWDUHVRK� QRK� GXD� ELDU� DIGRO
KWWSV���W�FR��\DKVVGZZY
NDQJPDV�PEDN\X
SDOLQJ�DVLN�SLNQLN LWX�QDLN�PRWRU�RSR�ELV�\DD
DOHVDQH�RSR�MDO����

#DQWDUHVRK�QRK�GXD�ELDU�DIGRO
NDQJPDV�PEDN\X
SDOLQJ�DVLN�SLNQLN�LWX�QDLN�PRWRU�RSR�ELV�\DD
DOHVDQH�RSR�MDO����
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�� GHZL� DIGRO����� PHQHPDQL� DQGD� GL� SDODSD�
JR\DQJ�VHSDQMDQJ�KDUL�GL�IUHNXZHQVL�������IXOO�
ODJX� GDQJGXW� \DQJ� ELNLQ����
KWWSV���W�FR��TOFKDDLXQ
SXDVD� XGK� VHPDNLQ� GHNHW�� DGD� \DQJ� SXQ\D�
DFDUD�JKLEDK�FORVLQJDQ�JD"
ELDU�DIGRO�DMD�QWU�WREDWQ\D
NDQJPDV�PEDN\X
WDQJJDO�PXGD�LWX�VHQHQJ�RSR�PDODK�ELQJXQJ
DOHVDQH�RSR�MDO����
�� GHZL� DIGRO����� PHQHPDQL� DQGD� GL� SDODSD�
JR\DQJ�VHSDQMDQJ�KDUL�GL�IUHNXZHQVL ������IXOO�
ODJX� GDQJGXW� \DQJ� ELNLQ� KHSL����
KWWSV���W�FR�Z\D�JMOVPG
#\JBWUHDVXUH��� NDN� NO� SDJL� SDJL� DNX� GLNDVL�
NRQWHQ� WUV� DNX� NHSLNLUDQ� NDNDN�� PXOX� QQWL�
SXDVD� DNX� JN� DIGRO� NUQ� PLNLULQ� \J� EHOXP�
PXKULP
PDNDQ\D�NLWD�QLNDK�DMD�NDN�ELDU�DIGRO���
#P[FRQIHVV�\XNN
#USHEDVH�\XNN

�� GHZL� DIGRO����� PHQHPDQL� DQGD� GL� SDODSD�
JR\DQJ�VHSDQMDQJ�KDUL�GL�IUHNXZHQVL�������IXOO�
ODJX�GDQJGXW�\DQJ�ELNLQ���
SXDVD�XGK�VHPDNLQ�GHNHW��DGD�\DQJ�SXQ\D�DFDUD�
JKLEDK�FORVLQJDQ�JD"
ELDU�DIGRO�DMD�QWU�WREDWQ\D
NDQJPDV�PEDN\X
WDQJJDO�PXGD�LWX�VHQHQJ�RSR�PDODK�ELQJXQJ
DOHVDQH�RSR�MDO����
�� GHZL� DIGRO����� PHQHPDQL� DQGD� GL� SDODSD�
JR\DQJ�VHSDQMDQJ�KDUL�GL�IUHNXZHQVL�������IXOO�
ODJX�GDQJGXW�\DQJ�ELNLQ�KHSL���
#\JBWUHDVXUH��� NDN� NO� SDJL� SDJL� DNX� GLNDVL�
NRQWHQ� WUV� DNX� NHSLNLUDQ� NDNDN�� PXOX� QQWL�
SXDVD� DNX� JN� DIGRO� NUQ� PLNLULQ� \J� EHOXP�
PXKULP
PDNDQ\D�NLWD�QLNDK�DMD�NDN�ELDU�DIGRO���
#P[FRQIHVV�\XNN
#USHEDVH�\XNN

F� 0HQJKDSXV�(PRWLFRQ��6\PERO GDQ�7DQGD�%DFD

+DVLO� FUDZOLQJ GDWD� WZHHW \DQJ� GLSHUROHK� MXJD� SHUOX� GLODNXNDQ� SHPEHUVLKDQ� SDGD�

HPRWLFRQ��V\PERO��GDQ�WDQGD�EDFD�SDGD�WHNVQ\D��.DUHQD�VXGDK�PHQMDGL�FLUL�NKDV�WHNV�WZHHW ELOD�

WHUGDSDW� EDQ\DN� QRLVH WHUVHEXW�� +DVLO� LPSOHPHQWDVL� GDUL� PHQJKDSXV� HPRWLFRQ�� V\PERO GDQ�

WDQGD� EDFD� GDSDW� GLOLKDW� SDGD 7DEHO ����� 7DEHO� VHEHODK� NLUL� PHQXQMXNDQ� WHNV� \DQJ� EHOXP�

GLEHUVLKNDQ�GDQ�WDEHO�VHEHODK�NDQDQ�DGDODK�KDVLO�GDUL�SHPEHUVLKDQ�WHUVHEXW�

7DEHO ��� +DVLO�SUHSURFHVVLQJ WDKDS�PHQJKDSXV�HPRWLFRQ��V\PERO��GDQ�WDQGD�EDFD

7ZHHW
7ZHHW VHWHODK�GLKDSXV HPRWLFRQ��V\PERO�

GDQ�WDQGD�EDFD
#DQWDUHVRK�QRK�GXD�ELDU�DIGRO
NDQJPDV�PEDN\X
SDOLQJ�DVLN�SLNQLN�LWX�QDLN�PRWRU�RSR�ELV�\DD
DOHVDQH�RSR�MDO����
�� GHZL� DIGRO����� PHQHPDQL� DQGD� GL� SDODSD�
JR\DQJ�VHSDQMDQJ�KDUL�GL�IUHNXZHQVL������ IXOO�
ODJX�GDQJGXW�\DQJ�ELNLQ���
SXDVD� XGK� VHPDNLQ� GHNHW�� DGD� \DQJ� SXQ\D�
DFDUD�JKLEDK�FORVLQJDQ�JD"
ELDU�DIGRO�DMD�QWU�WREDWQ\D
NDQJPDV�PEDN\X
WDQJJDO�PXGD�LWX�VHQHQJ�RSR�PDODK�ELQJXQJ
DOHVDQH�RSR�MDO����
�� GHZL� DIGRO����� PHQHPDQL� DQGD� GL� SDODSD�
JR\DQJ�VHSDQMDQJ�KDUL�GL�IUHNXZHQVL�������IXOO�
ODJX�GDQJGXW�\DQJ�ELNLQ�KHSL���

QRK�GXD�ELDU�DIGRO
NDQJPDV�PEDN\X
SDOLQJ�DVLN�SLNQLN�LWX�QDLN�PRWRU�RSR�ELV�\DD
DOHVDQH�RSR�MDO
GHZL� DIGRO�PHQHPDQL� DQGD� GL� SDODSD� JR\DQJ�
VHSDQMDQJ�KDUL�GL�IUHNXZHQVL�IXOO�ODJX�GDQJGXW�
\DQJ�ELNLQ
SXDVD�XGK�VHPDNLQ�GHNHW�DGD�\DQJ�SXQ\D�DFDUD�
JKLEDK�FORVLQJDQ�JD
ELDU�DIGRO�DMD�QWU�WREDWQ\D
NDQJPDV�PEDN\X
WDQJJDO�PXGD�LWX�VHQHQJ�RSR�PDODK�ELQJXQJ
DOHVDQH�RSR MDO
GHZL� DIGRO�PHQHPDQL� DQGD� GL� SDODSD� JR\DQJ�
VHSDQMDQJ�KDUL�GL�IUHNXZHQVL�IXOO�ODJX�GDQJGXW�
\DQJ�ELNLQ�KHSL
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#\JBWUHDVXUH��� NDN NO� SDJL� SDJL� DNX� GLNDVL�
NRQWHQ� WUV� DNX� NHSLNLUDQ� NDNDN�� PXOX� QQWL�
SXDVD� DNX� JN� DIGRO� NUQ� PLNLULQ� \J� EHOXP�
PXKULP
PDNDQ\D�NLWD�QLNDK�DMD�NDN�ELDU�DIGRO���

NDN� NO� SDJL� SDJL� DNX� GLNDVL� NRQWHQ� WUV� DNX�
NHSLNLUDQ�NDNDN� PXOX�QQWL�SXDVD�DNX�JN�DIGRO�
NUQ�PLNLULQ�\J�EHOXP�PXKULP
PDNDQ\D�NLWD�QLNDK�DMD�NDN�ELDU�DIGRO

G� 0HQJKDSXV�NDUDNWHU�EHUXODQJ��FKDU�UHSHWLWLRQ�

'DWD� WZHHW KDVLO� FUDZOLQJ EDQ\DN� GLWHPXNDQ� NDWD� \DQJ� PHPLOLNL� NDUDNWHU� EHUXODQJ�

EHUXUXWDQ��.DWD \DQJ�GLJXQDNDQ�GDODP�SHQXOLVDQ LQL�ELDVDQ\D�XQWXN�PHQHNDQNDQ�NDWD�\DQJ�

GLWXOLV�SDGD�VWDWXV�WZHHW��3HQJJXQDDQ�NDUDNWHU�EHUXODQJ�EHUXUXWDQ�KDQ\D�GLEDWDVL�PDNVLPDO�GXD

NDUDNWHU��VHKLQJJD�DSDELOD�OHELK�GDUL�GXD NDUDNWHU VHOHELKQ\D�DNDQ�GLKDSXV��&RQWRK�NDWD�GHQJDQ�

NDUDNWHU�EHUXODQJ�\DQJ�VXGDK�GLWHPXNDQ�GDSDW�GLOLKDW�SDGD�7DEHO�����

7DEHO���� &RQWRK�NDWD�GHQJDQ�NDUDNWHU�EHUXODQJ

.DWD +DVLO�SHUEDLNDQ

PDDDDDDS PDDS
VXDUDQ\DDDD VXDUDQ\DD
\DDDDDDD \DD
QGGGGXWWWWWW QGGXWW
ZXDGGGGXKKKKK ZXDGGXKK
DV\HHHHTTT DV\HHTT
SXODDDQJJJJ SXODDQJJ
ELQJXQJJJJJJ ELQJXQJJ
GXKKKK GXKK
QDDDDDKKKK QDDKK
PDULLLLL PDULL
MDGLLLLL MDGLL

��� ,PSOHPHQWDVL�'HWHNVL�2XW�RI�9RFDEXODU\

����� ,PSOHPHQWDVL�3HQJHFHNDQ�6ODQJZRUG

7ZHHW \DQJ�PHPLOLNL�QRLVH GDQ�VXGDK�EHUKDVLO�GLEHUVLKNDQ� PDND�VHODQMXW\D�DNDQ�PHODOXL�

WDKDS�SHQJHFHNDQ�VODQJZRUG GHQJDQ�NDPXV�\DQJ�VXGDK�GLNXPSXONDQ�SDGD�ILOH EHUIRUPDW�W[W

GHQJDQ�QDPD�VODQJBZRUGBOLVW�W[W��$SDELOD� VDDW�SHQJHFHNDQ�NDWD� WLGDN�GLWHPXNDQ�GL NDPXV�

PDND� DNDQ�GLDEDLNDQ�GDQ� GLODQMXWNDQ� SDGD� WDKDS�SHQJHFHNDQ�NDWD� VLQJNDWDQ�� ,PSOHPHQWDVL�

SHQJHFHNDQ�VODQJZRUG GDSDW�GLOLKDW�SDGD *DPEDU�����



��

GHI UHSODFH:LWK0HDQLQJ�VHOI��ZRUGV��
QHZBZRUGV� >@
IRU L�LQ ZRUGV�

LI L�LQ VHOI�VODQJZRUG�NH\V���
QHZBZRUGV�DSSHQG�VHOI�VODQJZRUG>L@�

HOVH�
QHZBZRUGV�DSSHQG�L�

UHWXUQ ����MRLQ�QHZBZRUGV�

*DPEDU���� .RGH�SURJUDP�SHQJHFHNDQ�VODQJZRUG

$GDSXQ�FRQWRK�VODQJZRUG \DQJ�GLWHPXNDQ�SDGD�GDWD�WZHHW GDQ�SHUEDLNDQQ\D�GDSDW�GLOLKDW�

SDGD�7DEHO�����

7DEHO���� &RQWRK�NDWD�VODQJZRUG \DQJ�GLGDSDW�SDGD�GDWD�WZHHW

6ODQJZRUG 3HUEDLNDQ�VODQJZRUG
%LMLPDQH EDJDLPDQD
&KX\XQN VD\DQJ
*LOH JLOD
$VK\DS DK�VLDS
&L\XV VHULXV
0HYYDK PHZDK

����� ,PSOHPHQWDVL�3HQJHFHNDQ�6LQJNDWDQ

7DKDS�VHODQMXWQ\D�SDGD�GHWHNVL�229 DGDODK�WDKDS�SHQJHFHNDQ�VLQJNDWDQ�NDWD�GL WZHHW��

3HQJHFHNDQ�VLQJNDWDQ�PHPLOLNL�LPSOHPHQWDVL�\DQJ�VDPD�SDGD�SHQJHFHNDQ�VODQJZRUG��\DLWX�

PHQFRFRNDQ�GL NDPXV�VLQJNDWDQ��DSDELOD�NDWD� WHUGDSDW�GL NDPXV PDND�DNDQ�GLJDQWL�GHQJDQ�

NDWD� \DQJ� VHVXQJJXKQ\D�� MLND� NDWD� WHUGDSDW� SDGD� NDPXV PDND WLGDN DNDQ� GLDEDLNDQ��

,PSOHPHQWDVL�SHQJHFHNDQ�VLQJNDWDQ�GDQ�SHQJHFHNDQ�VODQJZRUG EHUEHGD�KDQ\D�SDGD�ILOH \DQJ�

GLSLVDK�VDMD��)LOH VLQJNDWDQ�\DQJ�VXGDK�GLNXPSXONDQ�GLVLPSDQ�SDGD�ILOH W[W GDQ�GLEHUL�QDPD�

VLQJNDWDQBOLVW�W[W��,PSOHPHQWDVL�SHQJHFHNDQ�VLQJNDWDQ�GDSDW�GLOLKDW�SDGD�*DPEDU�����

GHI UHSODFH$EEUHYLDWLRQ�VHOI��ZRUGV��
QHZBZRUGV� >@
IRU L�LQ ZRUGV�

LI L�LQ VHOI�DEEUHYLDWLRQ�NH\V���
QHZBZRUGV�DSSHQG�VHOI�DEEUHYLDWLRQ>L@�

HOVH�
QHZBZRUGV�DSSHQG�L�

UHWXUQ ����MRLQ�QHZBZRUGV�

*DPEDU���� .RGH�SURJUDP�LPSOHPHQWDVL�SHQJHFHNDQ�VLQJNDWDQ



��

$GDSXQ�FRQWRK�VLQJNDWDQ�\DQJ�GLWHPXNDQ�SDGD�GDWD�WZHHW GDQ�SHUEDLNDQQ\D�GDSDW�GLOLKDW�

SDGD�7DEHO�����

7DEHO���� &RQWRK�NDWD�VLQJNDWDQ�\DQJ�GLGDSDW�SDGD�GDWD�WZHHW

6LQJNDWDQ 3HUEDLNDQ VLQJNDWDQ
1QW QDQWL
1WU VHEHQWDU
6\ VD\D
6EQWU VHEHQWDU
'USG GDULSDGD
'VE GDQ�VHEDJDLQ\D

����� ,PSOHPHQWDVL�3HQJHFHNDQ�.DWD�%HUXODQJ

7DKDS�WHUDNKLU�SHQGHWHNVL�229 DGDODK�PHQJHFHNDQ�NDWD�EHUXODQJ��7DKDS�SHQJHFHNDQ�

NDWD�EHUXODQJ�GLLPSOHPHQWDVLNDQ�SDGD�*DPEDU������3DGD�WDKDS�LQL�GLODNXNDQ�SHQJHFHNDQ�SDGD�

NDWD�EHUXODQJ�\DQJ�GLWXOLV�GHQJDQ�VLQJNDW��

GHI UHSODFH��WHNV��
UHSODFH� >@
IRU L�LQ WHNV�VSOLW���

LI L>���@�  ��� DQG OHQ�L�!��
UHSODFH�DSSHQG�L>���@�����L>���@�

HOVH�
UHSODFH�DSSHQG�L�

UHWXUQ ����MRLQ�UHSODFH�

*DPEDU���� .RGH�SURJUDP�LPSOHPHQWDVL�SHQJHFHNDQ�NDWD�EHUXODQJ

3HQJHFHNDQ� GLODNXNDQ� GHQJDQ� PHPHULNVD� VHWLDS� NDWD� GL� GDWD WZHHW��.DWD� \DQJ� DNDQ�

GLSHUEDLNL� DNDQ� GLSHULNVD� NDUDNWHU� SDGD� DNKLU� NDWD�� NDWD� EHUXODQJ� \DQJ� GLVLQJNDW� GLDNKLUL�

GHQJDQ� NDUDNWHU� ³�´� SDGD� DNKLUDQ� NDWD�� 6HWHODK� WHUGHNWHNVL� NDUDNWHU� ³�´� SDGD� DNKLU� NDWD��

VHODQMXWQ\D�NDUDNWHU�³�´�DNDQ�GLKDSXV�GDQ�GLJDQWL�GHQJDQ�NDWD�EHUXODQJ�NDWD�WHUVHEXW�GLEDUHQJL�

GHQJDQ�NDUDNWHU�³�´��

$GDSXQ�NDWD� \DQJ�GLWHPXNDQ�GDODP� WZHHW WHUXWDPD�GDODP�SHQDQJDQDQ�NDWD� EHUXODQJ�

GDSDW�GLSHUOLKDWNDQ�SDGD�7DEHO������&RQWRK�SDGD�7DEHO���� DGDODK�NDWD�EHUXODQJ�\DQJ�SHQHOLWL�

WHPXNDQ�GDODP�GDWD�WZHHW DNXQ�#/DPEHB7XUDK�
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7DEHO���� 3HUEDLNDQ�NDWD�EHUXODQJ�\DQJ�GLWHPXNDQ�SDGD�GDWD�WZHHW

.DWD 3HUEDLNDQ�NDWD�EHUXODQJ
EDLN� EDLN�EDLN
RUDQJ� RUDQJ�UDQJ
PHUHND� PHUHND�PHUHND
WLED� WLED�WLED
DQHK� DQHK�DQHK

��� ,PSOHPHQWDVL�1RUPDOLVDVL�$OJRULWPD�/HYHQVKWHLQ�'LVWDQFH

,PSOHPHQWDVL�DOJRULWPD�/HYHQVKWHLQ�'LVWDQFH GDSDW�GLOLKDW�SDGD�*DPEDU������*DPEDU�

PHQXQMXNDQ�VRXUFH�FRGH LPSOHPHQWDVL�DOJRULWPD�/HYHQVWHLQ�'LVWDQFH XQWXN�PHQJKLWXQJ�MDUDN�

DQWDUD� GXD� VWULQJ \DQJ� EHUEHGD�� $GD� WLJD� RSHUDVL� \DQJ� GLODNXNDQ� SDGD� VRXUFH� FRGH \DLWX�

SHQ\LVLSDQ�� SHQJKDSXVDQ�� GDQ� SHUPXWDVL�� $OJRULWPD /HYHVKWHLQ� 'LVWDQFH EHNHUMD� XQWXN�

PHQJKLWXQJ� MXPODK�PLQLPXP PHQWUDQVIRUPDVLNDQ VXDWX� VWULQJ PHQMDGL� VWULQJ ODLQ�� 7DKDS�

PHQWUDQVIRUPDVLNDQ GDSDW�PHUXSDNDQ�SHQJJDQWLDQ��SHQJKDSXVDQ��GDQ�SHQ\LVLSDQ SDGD�NDWD�

GHI OHYHQVKWHLQ'LVWDQFH�VHOI��V���V���
LI OHQ�V���! OHQ�V���

V���V�� V���V�
GLVWDQFHV� UDQJH�OHQ�V���� ��
IRU L���F��LQ HQXPHUDWH�V���

GLVWDQFHVB� >L���@
IRU L���F��LQ HQXPHUDWH�V���

LI F��  F��
GLVWDQFHVB�DSSHQG�GLVWDQFHV>L�@�

HOVH�
GLVWDQFHVB�DSSHQG�� � PLQ��GLVWDQFHV>L�@��GLVWDQFHV>L��� �@��

GLVWDQFHVB>��@���
GLVWDQFHV� GLVWDQFHVB

UHWXUQ GLVWDQFHV>��@

*DPEDU���� .RGH�SURJUDP�LPSOHPHQWDVL�/HYHQVKWHLQ�'LVWDQFH

6HWLDS� NDWD� GL NDPXV� DNDQ� GLKLWXQJ� GHQJDQ� VWULQJ PDVXNDQ� XQWXN� PHQGDSDWNDQ� HGLW�

GLVWDQFH� SURVHV� WHUVHEXW� GLLPSOHPHQWDVLNDQD� SDGD� *DPEDU� ����� 3URVHV� SDGD� WDKDS� LQL

PHQJLPSOHPHQWDVLNDQ�GHQJDQ PHQJKLWXQJ�HGLW�GLVWDQFH GDUL�VHWLDS�NDPXV GDQ�PHPDVXNDQQ\D�

SDGD�NDQGLGDW�GLVWDQFH GHQJDQ�WKUHVKROG VHEHVDU���

GHI ILQGBFORVHVWBZRUG�VHOI��V��GLFWLRQDU\��
GLVWDQFHV� >@
IRU NH\�LQ GLFWLRQDU\�

GLVWDQFH� VHOI�OHYHQVKWHLQ'LVWDQFH�V��NH\�
�GLVWDQFH� �TZHUW\B/'�V��NH\�����
LI GLVWDQFH�� ��

GLVWDQFHV�DSSHQG�NH\�
UHWXUQ GLVWDQFHV

*DPEDU����� .RGH�SURJUDP�DPEDQJ�EDWDV�/HYHQVKWHLQ�'LVWDQFH
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*DPEDU����� DGDODK�LPSOHPHQWDVL�XQWXN�SHPHULNVDDQ VHWLDS�NDWD�\DQJ�DNDQ�GLSHUEDLNL�

GHQJDQ�NDPXV�\DQJ�GLPLOLNL� .DWD�\DQJ�DNDQ�GLSHUEDLNL�DNDQ�GLFRFRNDQ�SDGD�NDPXV��$SDELOD��

NDWD�WHUGDSDW�SDGD�NDPXV�PDND�NDWD�DNDQ�GLNHPEDOLNDQ��-LND��NDWD�WLGDN�WHUGDSDW�NDPXV�PDND�

NDWD�DNDQ�GLSHUEDLNL�GHQJDQ�PHPDQJJLO�IXQJVL�/HYHQVKWHLQ�'LVWDQFH��6HODLQ�SHUEDLNDQ�IXQJVL�

SDGD�*DPEDU� ���� MXJD� GLEXDW� SHQJXUXWDQ� XQWXN�PHQDPSLONDQ� UHNRPHQGDVL� NDWD� GDUL� HGLW

GLVWDQFH WHUNHFLO�

GHI WHVWB/'�VHOI��ZRUG��
GLF� VHOI�RSHQ)LOH��
UHVXOW� >@
GDWD�� >@
GDWD�� >@
GDWD�� >@
LI ZRUG�LQ GLF�

UHWXUQ >ZRUG@
HOVH�

D� VHOI�ILQGBFORVHVWBZRUG�ZRUG��GLF�
IRU L�LQ D���

LI L>�@  �� GDWD��DSSHQG�L>�@�
HOLI L>�@  �� GDWD��DSSHQG�L>�@�
HOVH� GDWD��DSSHQG�L>�@�

LI OHQ�GDWD���! ��
�SULQW�>ZRUG��GDWD�@�
GDWD��VRUW�NH\ OHQ��UHYHUVH� 7UXH�
UHWXUQ >ZRUG��GDWD�@

HOLI OHQ�GDWD���! ��
�SULQW�>ZRUG��GDWD�@�
GDWD��VRUW�NH\ OHQ��UHYHUVH� 7UXH�
UHWXUQ >ZRUG��GDWD�@

HOVH�
�SULQW�>ZRUG��GDWD�@�
GDWD��VRUW�NH\ OHQ��UHYHUVH� 7UXH�
UHWXUQ >ZRUG��GDWD�@

*DPEDU����� .RGH SURJUDP�SHQFRFRNDQ�NDWD�SDGD�NDPXV�GDQ�SHUEDLNDQ�NDWD

7DEHO ��� PHQXQMXNDQ� KDVLO� LPSOHPHQWDVL� GDUL� NRGH� SURJUDP� \DQJ� VXGDK� GLMDODQNDQ��

+DVLO� LQL� DGDODK� KDVLO� \DQJ� VXGDK� PHODOXL� WDKDS� SUHSURFHVVLQJ \DQJ� VXGDK� GLMHODVNDQ�

VHEHOXPQ\D�GDQ� WDKDS�GHWHNVL�229�� VHKLQJJD� NDWD�NDWD� \DQJ�GLSHUEDLNL� ROHK� DOJRULWPD� LQL�

DGDODK�\DQJ�EHQDU�EHQDU�NDWD�VDODK�HMDDQ��

7DEHO ��� +DVLO�SHUEDLNDQ�VDPSHO�WZHHW PHQJJXQDNDQ�/HYHQVKWHLQ�'LVWDQFH

7HNV 7HNV�VHWHODK�GLQRUPDOLVDVL
QRK�GXD�ELDU�DIGRO
NDQJPDV�PEDN\X
SDOLQJ�DVLN�SLNQLN�LWX�QDLN�PRWRU�RSR�ELV�\DD
DOHVDQH�RSR�MDO
GHZL� DIGRO�PHQHPDQL� DQGD�GL�SDODSD�JR\DQJ�
VHSDQMDQJ�KDUL�GL�IUHNXZHQVL�IXOO�ODJX�GDQJGXW�
\DQJ�ELNLQ

DQHK�GXD�ELDU�DIGDO
NDQJPDV�PEDN\X�
SDOLQJ�DV\LN�SLNQLN�LWX�QDLN�PRWRU�ERSRN�ELV�\D�
DODVDQ�ERSRN�MDODQ�
GHZL�DIGDO�PHQHPDQL�NDPX�GL�SDODSD�JR\DQJ�
VHSDQMDQJ�KDUL�GL�IUHNXHQVL�IXOXV�ODJX�GDQJGXW�
\DQJ�ELNLQ�
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SXDVD�XGK�VHPDNLQ�GHNHW�DGD�\DQJ�SXQ\D�DFDUD�
JKLEDK�FORVLQJDQ�JD
ELDU�DIGRO�DMD�QWU�WREDWQ\D
NDQJPDV�PEDN\X
WDQJJDO�PXGD�LWX�VHQHQJ�RSR�PDODK�ELQJXQJ
DOHVDQH�RSR�MDO
GHZL� DIGRO�PHQHPDQL� DQGD�GL�SDODSD�JR\DQJ�
VHSDQMDQJ�KDUL�GL�IUHNXZHQVL�IXOO�ODJX�GDQJGXW�
\DQJ�ELNLQ�KHSL
NDN� NO� SDJL� SDJL� DNX� GLNDVL� NRQWHQ� WUV� DNX�
NHSLNLUDQ�NDNDN��PXOX�QQWL�SXDVD�DNX�JN�DIGRO�
NUQ�PLNLULQ�\J�EHOXP�PXKULP
PDNDQ\D�NLWD�QLNDK�DMD�NDN�ELDU�DIGRO
\XNN
\XNN

SXDVD� VXGDK� VHPDNLQ� GHNDW� DGD� \DQJ� SXQ\D�
DFDUD�NKLWEDK�FORVLQJDQ�WLGDN�
ELDU�DIGDO�VDMD�VHEHQWDU�WREDWQ\D�
NDQJPDV�PEDN\X�
WDQJJDO� PXGD� LWX� VHQDQJ� ERSRN� EDKNDQ�
ELQJXQJ
DODVDQ�ERSRN�MDODQ�
GHZL�DIGDO�PHQHPDQL�NDPX�GL�SDODSD�JR\DQJ�
VHSDQMDQJ�KDUL�GL�IUHNXHQVL�IXOXV�ODJX�GDQJGXW�
\DQJ�ELNLQ�Q\HSL
NDN� NDODX� SDJL� SDJL� VD\D� GLNDVL� NRQWHQ� WHUXV�
VD\D� WHUSLNLUNDQ� NDNDQJ� PHOXOX� QDQWL� SXDVD�
VD\D� WLGDN� DIGDO� NDUHQD� SLNLUDQ� \DQJ� EHOXP�
PXKULP�
NDUHQDQ\D�NLWD�QLNDK�VDMD�NDN�ELDU�DIGDO�
ND\DN�ND\DN

��� 3HQJXMLDQ�'DQ�(YDOXDVL

����� 3HQJXMLDQ�3DGD�$OJRULWPD�/HYHQVKWHLQ�'LVWDQFH

3HQJXMLDQ� \DQJ� GLODNXNDQ� PHQJDPELO� VDPSHO GDWD FUDZOLQJ VHEDQ\DN ��� WZHHW GDQ�

GLWHPXNDQ� VHEDQ\DN ��� NDWD� \DQJ� WHUGHWHNVL GDSDW GLSHUEDLNL ROHK� /HYHQVKWHLQ� 'LVWDQFH�

%HULNXW�DGDODK�WDEHO�KDVLO�NDWD�\DQJ�EHUKDVLO�GLNXPSXONDQ�EHVHUWD�KDVLO�GDUL�QRUPDOLVDVL�GHQJDQ�

PHQJJXQDNDQ�DOJRULWPD�/HYHQVKWHLQ�'LVWDQFH��NDWD�\DQJ�EHUKDVLO�GLQRUPDOLVDVL�GDSDW�GLOLKDW�

SDGD 7DEHO ����� 3DGD�WDEHO�LQL�GDSDW�GLWHPXNDQ�VHEDQ\DN ���NDWD�\DQJ�GDSDW�GLSHUEDLNL�VHFDUD�

EHQDU� .DWD�NDWD�SDGD�WDEHO�WHUVHEXW DGDODK�NDWD�KDVLO�GDUL�SHUEDLNDQ /HYHQVKWHLQ 'LVWDQFH \DQJ�

EHUKDVLO GLSHUEDLNL VHVXDL�NDWD�\DQJ�EHQDU DWDX�PHPSUHGLNVL�GHQJDQ�WDUJHW�\DQJ�EHQDU�

7DEHO ��� +DVLO�SHQJXMLDQ�/HYHQVKWHLQ�'LVWDQFH GHQJDQ�WDUJHW�\DQJ�EHQDU

EŽ͘ <ĂƚĂ WƌĞĚŝŬƐŝ EŽ͘ <ĂƚĂ WƌĞĚŝŬƐŝ
ϭ tĂĂŚŚŚŚ ǁĂŚ ϯϳ ŶĞŚ� ŶŝŚ�
Ϯ ŵĂĂĂŚ� ŵĂŚ ϯϴ �ƵŚŚŚ� ĚƵŚ
ϯ d^�,,,, ƐĂŚ ϯϵ DĂĂĂŚ� ŵĂŚ
ϰ ^ĞůĂŵĂĂĂĂƚ� ƐĞůĂŵĂƚ ϰϬ �ďŝĞǌǌǌ ĂďŝƐ
ϱ /ĚŽů� ŝĚŽůĂ ϰϭ �ďŝĞƐ� ĂďŝƐ
ϲ �ƵŚŚŚ� ĚƵŚ ϰϮ �ƵŚŚŚ� ĚƵŚ
ϳ ĚĞĐŚŚŚŚ ĚĞŚ ϰϯ dĂŵǀĂĂĂĂŶ� ƚĂŵƉĂŶ
ϴ dƌƵƐƐƐ� ƚĞƌƵƐ ϰϰ ĐĂŶƚŝŬŶǇĂĂĂĂ ĐĂŶƚŝŬŶǇĂ
ϵ �ŵďĂŬ� ŵďĂŬ ϰϱ �ŚŚŚŚ� ĞŚ

ϭϬ ^ǇƵƌŚĂƚ� ĐƵƌŚĂƚ ϰϲ �ĞĞŚ� ĞŚ
ϭϭ zĂĂĂŚ� ǇĂŚ ϰϳ �ĞĞĞŚ ĞŚ
ϭϮ �ŬŚŝƌŶǇĂĂĂ� ĂŬŚŝƌŶǇĂ ϰϴ EŐŝĚĂŵŶǇĂĂĂ� ŵĞŶŐŝĚĂŵ
ϭϯ �ƵŚŚ� ĚƵŚ ϰϵ ƐŝĐŚ� ƐŝŚ



��

ϭϰ ƐŝĂƉĂĂĂ� ƐŝĂƉĂ ϱϬ ďƵ ŝďƵ
ϭϱ ƉƵƚƵƐƐƐƐƐƐ ƉƵƚƵƐ ϱϭ �ŝƐŝŬŝŶ� ďŝƐŝŬĂŶ
ϭϲ ŬĞƐŚĂ� ŬĞƐĂŚ ϱϮ zĂĂĂŚ� ǇĂŚ
ϭϳ tƵŝŚŚŚŚŚ ǁĂŚ ϱϯ �ƐǇĞĞĞĞŬ ĂƐǇŝŬ
ϭϴ ďĞƐŬĞƚ ďĂƐŬĞƚ ϱϰ �ŚŚ� ĞŚ
ϭϵ zĂĂĂĂŚ ǇĂŚ ϱϱ �ŬŚŝƌŶǇĂĂĂĂ� ĂŬŚŝƌŶǇĂ
ϮϬ ƐĂǇĞŵďĂƌĂŶǇĂĂĂĂ ƐĂǇĞŵďĂƌĂ ϱϲ ĞDďĂŬ� ŵďĂŬ
Ϯϭ ĚŝƵŵƵŵŝŶ� ĚŝƵŵƵŵŬĂŶ ϱϳ ĞŵĞƐŚ� ŐĞŵĞƐ
ϮϮ �ƵŚŚŚ� ĚƵŚ ϱϴ ŶŽŶƚŽŶ� ƚŽŶƚŽŶ
Ϯϯ ĞƐŵŽƐŝ� ƐŵŽƐŝ ϱϵ �ĨĞĐƚ� ĞĨĞŬ
Ϯϰ ƐŝĐŚ� ƐŝŚ ϲϬ ŶŝĐŚ� ďŝŚ
Ϯϱ <ƵŵƉƵůůů� ŬƵŵƉƵů ϲϭ zĂĂĂŚ� ǇĂŚ
Ϯϲ <ƵŵƉƵůůů ŬƵŵƉƵů ϲϮ �ƐǇĞĞĞĞŬ ĂƐǇŝŬ
Ϯϳ �ƐǇĞĞĞĞŬ ĂƐǇŝŬ ϲϯ �ŚŚ� ĞŚ
Ϯϴ �ƐǇĞĞĞĞĞŬ ĂƐǇŝŬ ϲϰ ŬĞƐĞƌƵƉĂŶ� ŬĞƐƵƌƵƉĂŶ
Ϯϵ ŶŝĐŚ� ŶŝŚ ϲϱ ǇĂĂĂĂŚ ǇĂŚ
ϯϬ �ƵƵƵŚŚŚ� ĚƵŚ ϲϲ ƉŝůĞŵŶǇĂ� ĨŝůŵŶǇĂ
ϯϭ ĚŝŬŝƌŝŵŝŶ ĚŝŬŝƌŝŵŬĂŶ ϲϳ ƉĞŶŐĞĞĞĞŶ� ƉŝŶŐŝŶ
ϯϮ ƉŝĚŝŽ� ǀŝĚĞŽ ϲϴ ^ŚĂƌĂƉĂŶ� ƐĂƌĂƉĂŶ
ϯϯ ƐĂŬƐŝƐĂŶ� ƐĂŬƐŝŬĂŶ ϲϵ �ŚŚŚ� ĂŚ
ϯϰ ^ĞůĂŵĂĂĂĂĂƚ� ƐĞůĂŵĂƚ ϳϬ �ďŝĞƐƐƐ ĂďŝƐ
ϯϱ d^�,,,, ƐĂŚ ϳϭ ŶŽŶƚŽŶ ƚŽŶƚŽŶ
ϯϲ ŚƵƌĞĞĞ ŚŽƌĞ
ϯϳ ƉĞŶŐĂŶƚĞŶ� ƉĞŶŐĂŶƚŝŶ

6HODLQ�LWX�GDUL���� GDWD�XML \DQJ�VXGDK�GLSUHGLNVL��SHUEDLNDQ�NDWD�GHQJDQ�DOJRULWPD�LQL�

MXJD�PHQJDODPL�NHJDJDODQ�SDGD�EHEHUDSD�NDWD��7HUGDSDW��� NDWD�\DQJ�WLGDN�EHUKDVLO�GLSHUEDLNL�

SDGD�WDKDS�LQL��$GDSXQ�NDWD�\DQJ�SHUEDLNDQ�WLGDN�VHVXDL�WDUJHW�GLWXQMXNDQ�SDGD�7DEHO �����

7DEHO ���� +DVLO�SHQJXMLDQ�/HYHQVKWHLQ�'LVWDQFH \DQJ�WLGDN�VHVXDL�WDUJHW

EŽ͘ <ĂƚĂ EŽ͘ <ĂƚĂ
ϭ ǇĞĂĂĂĂŚ� ϭϵ ĚƵŶŐƐ�
Ϯ ǇĂĂĂĂŬƐ� ϮϬ ĚƵŶŐƐ�
ϯ ǁŽůĞƐƐ Ϯϭ ĚƵŶŐƐ
ϰ ƐǇƵƚŝŶŐ� ϮϮ ĚŽǇĂ�
ϱ ƐŽƐŝĂůŝƚĂ� Ϯϯ ĚŝƐŝŶĚĂŶŐ�
ϲ ƐĂǇĞŵďĂƌĂ� Ϯϰ ĚĞĚĞŬ�
ϳ ƌĞŬƚŽƌ� Ϯϱ ĐƵǌǌ�
ϴ ƉŝĞĞĞĞ� Ϯϲ ĐƵƐ�
ϵ ŶŐŝĚĂŵ� Ϯϳ ĐŝǇƵƐƐƐƐ

ϭϬ ŵŝŶĐĞƵƵ� Ϯϴ ĐŝǇĞĞĞ�



��

ϭϭ ŵŝĞ� Ϯϵ ĐĂŶƐ�
ϭϮ ŵĂůŵŝŶŐĂŶ� ϯϬ ĂƚƵƚƚ�
ϭϯ ůŚŽ� ϯϭ ĂƚƵƚ�
ϭϰ ŬĂŶũĞŶŐ� ϯϮ ĂƋŽŽŚ�
ϭϱ ŝƉĂƌ� ϯϯ ĂŚĂĚ�
ϭϲ ŝŚŚŚŚ ϯϰ ŶŐŝŶƚŝůŝŶ�
ϭϳ ŐĞŶŐƐƐƐ ϯϱ ĐƵǌǌ�
ϭϴ ŐĂƉĂƉĂůĂŚ�

3HUVHQWDVH� MXPODK�NDWD� EHQDU� GLSHUROHK� GHQJDQ� FDUD�PHQJXMLNDQ� ��� NDWD� \DQJ� WLGDN�

WHUGDSDW� SDGD� NDPXV�� -XPODK� NDWD� EHQDU� WHUVHEXW�PHUXSDNDQ� KDVLO� SHQGHNDWDQ� GDUL�PHWRGH�

/HYHQVKWHLQ�'LVWDQFH��%HUGDVDUNDQ�WDEHO�\DQJ�GLSHUROHK�EHVHUWD KDVLO�\DQJ�GLGDSDWNDQ�GHQJDQ�

DOJRULWPD� LQL�� QLODL� DNXUDVL� \DQJ� GLSHUROHK� DGDODK� ������ GHQJDQ� MXPODK� NDWD� \DQJ� EHQDU�

DGDODK��� .DWD�GDUL���� NDWD�\DQJ�GLXML��$NXUDVL�GLSHUROHK�EHUGDVDUNDQ�SHUKLWXQJDQ�EHULNXW�

݁ݏܽݐ݊݁ݏݎ݁ܲ ൌ
͹ͳ

ͳͲ͸
ൈ ͳͲͲΨ ൌ ͸͸ǤͻͺΨ

6HWHODK�PHOLKDW� KDVLO� GDUL� WDEHO�� GLWHPXNDQ� EDQ\DN� NDWD� \DQJ� WLGDN� VHULQJ� DWDX� OD]LP�

GLJXQDNDQ�GDODP EDKDVD VHKDUL�KDUL��+DO� LQL�PHQ\HEDENDQ�SHUEDLNDQ�NDWD�\DQJ�GLWDPSLONDQ�

DGD�\DQJ�WLGDN�VHVXDL�GHQJDQ�VHKDUXVQ\D��&RQWRK�SDGD�7DEHO ���� DGDODK�NDWD�³\HDDDDK´�\DQJ�

VHKDUXVQ\D�PHPLOLNL�SHUEDLNDQ�NDWD�DGDODK�³\HV´ DWDX�³\D´��1DPXQ��SUHGLNVL�SHUEDLNDQ�NDWD�

\DQJ�GLVDUDQNDQ�SDGD�VLVWHP�DGDODK�³NHDUDK´��.DWD�³NHDUDK´�PHUXSDNDQ�NDWD�EDKDVD ,QGRQHVLD�

\DQJ�DUWLQ\D�³PHQXMX�NH�VXDWX�DUDK´�SDGD�VLWXV�NDPXV�EHVDU�EDKDVD ,QGRQHVLD �.%%,���'HQJDQ�

GHPLNLDQ��PDNQD�NDWD�³NHDUDK´�VDQJDW�EHUEHGD�GHQJDQ�PDNQD�\DQJ�VHKDUXVQ\D�\DLWX�³\HV´��

6HODLQ�LWX�NDWD�³NHDUDK´�NXUDQJ�VHULQJ GLJXQDNDQ�GL EDKDVD VHKDUL�KDUL�VHKLQJJD DNDQ�VHULQJ�

GLUHNRPHQGDVLNDQ�SDGD�NDWD�VHODQMXWQ\D��2OHK�NDUHQD�LWX�SHUOX�DGD�SHPLODKDQ�NDWD SDGD�NDPXV�

\DQJ� EHULVL� NDWD�NDWD� \DQJ� VHULQJ� GLJXQDNDQ� ROHK� PDV\DUDNDW DWDX� SHUOX� DGD� SHQLODLDQ�

SUREDELOLWDV�NDWD�XQWXN�GLJXQDNDQ�

����� 3HQJXMLDQ�1RUPDOLVDVL�3DGD�$QWDUPXND�6LVWHP

1RUPDOLVDVL�SDGD�DQWDUPXND�VLVWHP�GLODNXNDQ�ROHK�XVHU GHQJDQ�PHQJLQSXWNDQ�WHNV�\DQJ�

DNDQ� GLQRUPDOLVDVL� SDGD� KDODPDQ� XWDPD� VLVWHP�� +DODPDQ� XWDPD� VLVWHP LQL� GLEXDW� GDUL�

IUDPHZRUN 'MDQJR�� )UDPHZRUN 'MDQJR� GLSLOLK� NDUHQD� PHQGXNXQJ� SHQJHPEDQJDQ� GDODP�

EDKDVD SHPURJUDPDQ�3\WKRQ��$GDSXQ�SHQJXMLDQ�DQWDUPXND�DNDQ�PHQJDPELO�FRQWRK�VDODK�VDWX
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WZHHW \DQJ�GLSLOLK�GDUL�KDVLO�FUDZOLQJ GDQ�GDQ�PHPDVXNDQQ\D WDQSD�SUHSURFHVVLQJ� VDPSHO�

\DQJ� GLDPELO� XQWXN� HYDOXDVL� KDQ\D� VDODK� VDWX WZHHW GDUL� \DQJ� VXGDK� GLNXPSXONDQ��.DUHQD�

SUHSURFHVVLQJ DNDQ�GLODNXNDQ�GL�GDODP�VLVWHP�

*DPEDU����� 8ML�FRED�SHUWDPD�VDPSHO�WHNV�SDGD�WDPSLODQ�VLVWHP

*DPEDU����� PHQXQMXNDQ�KDVLO�SHUFREDDQ�VLVWHP�PHQJJXQDNDQ� WHNV� \DQJ�GLGDSDWNDQ�

GDUL�KDVLO�FUDZOLQJ��+DVLO�PHQXQMXNDQ EDKZD�VLVWHP�GDSDW�PHPSHUEDLNL�NDWD OXPD\DQ�EDLN��

6DPSHO� \DQJ� GLQRUPDOLVDVL� WHUGDSDW� VODQJZRUG VHSHUWL� NDWD� ³WDX´ \DQJ� GLSHUEDLNL� GHQJDQ�

NDPXV� \DQJ� VXGDK� GLNXPSXONDQ� GDQ� NDWD� \DQJ� VDODK� HMDDQ� VHSHUWL NDWD ³QLFKKKK´� \DQJ�

GLSHUEDLNL�PHQMDGL�³QLK´ GDQ�NDWD�³SLGLR´�\DQJ�GLSHUEDLNL�PHQMDGL�³YLGHR´� 6HODLQ�LWX��NDWD�

\DQJ� GLSHUEDLNL� PHQJJXQDNDQ /HYHQVKWHLQ� 'LVWDQFH GDSDW� PHQDPSLONDQ� UHNRPHQGDVL�

SHUEDLNDQ�NDWD�VHVXDL�NHEXWXKDQ�SHQJJXQD��8QWXN�PHPLOLK�UHNRPHQGDVL�NDWD�KDQ\D�GHQJDQ�

PHQHNDQ� WRPERO� SDGD� NDWD� \DQJ� NXUDQJ� SHQJJXQD� NXUDQJ� WHSDW GL DQWDUPXND�� 3HPLOLKDQ�

UHNRPHQGDVL�NDWD�GDSDW�GLOLKDW SDGD�*DPEDU�������1DPXQ��DSDELOD�NDWD� WLGDN� WHUGDSDW�SDGD�

NDPXV� PDND� NDWD� DNDQ� GLDQJJDS� 229� QDPXQ� WLGDN� ELVD� PHPEHULNDQ� UHNRPHQGDVL� NDWD�

WHUVHEXW�
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*DPEDU����� 5HNRPHQGDVL�NDWD�KDVLO�/HYHQVKWHLQ�'LVWDQFH


