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3HQGDKXOXDQ

��� /DWDU�%HODNDQJ

.RQGLVL�NHVHKDWDQ�PHQWDO�SHUOX�GLSHUKDWLNDQ�NDUHQD�NHVHKDWDQ�PHQWDO�VDPD�

SHQWLQJQ\D� GHQJDQ� NHVHKDWDQ� ILVLN��0DVDODK� NHVHKDWDQ�PHQWDO� GDSDW� EHUGDPSDN�

SDGD�NHVHKDWDQ�ILVLN�GDQ�EHUVLIDW�SULEDGL��+DO�LQL�GDSDW�EHUSHQJDUXK�SDGD�VXDVDQD�

KDWL��SHULODNX��SHUDVDDQ�HPRVLRQDO�GDQ�SHPLNLUDQ��*HMDOD�GDUL�NRQGLVL�LQL�GLWHQWXNDQ�

GDUL� VHEHUDSD� MDXK�GDPSDNQ\D� WHUKDGDS�SHULODNX� VHKDUL�KDUL��6DODK� VDWX�PDVDODK�

NHVHKDWDQ�PHQWDO�\DQJ�ELDVDQ\D�WHUMDGL�DGDODK�GHSUHVL��'HSUHVL�PHUXSDNDQ�NRQGLVL�

HPRVLRQDO�\DQJ�GDSDW�PHQJJDQJJX�VXVDVDQD�KDWL�NDUHQD�ELDVDQ\D�GLWDQGDL�GHQJDQ�

NHVHGLKDQ�PHQGDODP��UDVD�EHUVDODK��FHQGHUXQJ�DQWL�VRVLDO��NHKLODQJDQ�NHVHQDQJDQ�

GDQ�PLQDW�WHUKDGDS�DNWLYLWDV�\DQJ�ELDVD�GLODNXNDQ��'HSUHVL�MXJD�GDSDW�EHUSHQJDUXK�

SDGD�SROD�WLGXU�VHUWD�WLGDN�GDSDW�GLSXOLKNDQ�GDODP�ZDNWX�\DQJ�VLQJNDW�>�@

'HZDVD� LQL�� EDQ\DN� PDV\DUDNDW� \DQJ� VHULQJ� PHQFXUDKNDQ� LVL� KDWL� VHUWD�

NHOXK�NHVDKQ\D�GL�PHGLD�VRVLDO��PHQJLQJDW�SHUNHPEDQJDQ�PHGLD�VRVLDO�\DQJ�SHVDW�

GDQ�PXGDK� GLDNVHV��+DO� LQL�PHQMDGL� VXDWX� NHELDVDDQ� EDUX� GL�PDV\DUDNDW� GDODP�

PHQJHNVSUHVLNDQ� GLULQ\D� GL� GXQLD PD\D�� GDQ� EHEHUDSD� PDV\DUDNDW� PHQMDGLNDQ�

PHGLD�VRVLDO�VHEDJDL�VDODK�VDWX�NHEXWXKDQ�SULPHUQ\D��6DODK�VDWX�PHGLD�\DQJ�VHULQJ�

GLJXQDNDQ�DGDODK�WZLWWHU��7ZLWWHU�PHUXSDNDQ�OD\DQDQ�MHMDULQJ�VRVLDO�GDQ�PLFUREORJ�

\DQJ� PHPXQJNLQNDQ� SHQJJXQD� GDSDW� EHUEDJL� LQIRUPDVL�� � ELVQLV�� GDQ� EHUEDJL�

SDQGDQJDQ� GHQJDQ� GLEDWDVL� ROHK� ���� NDUDNWHU� \DQJ� GLVHEXW� GHQJDQ� 7ZHHW�� VHUWD�

PHPXQJNLQNDQ�SHQJJXQD�XQWXN�VDOLQJ�EHULQWHUDNVL�PHODOXL�NRORP�NRPHQWDU�GDQ�

ILWXU� SHVDQ� ODQJVXQJ� \DQJ� GLNLULP� VHFDUD� SULEDGL>�@� 1DPXQ� GHQJDQ� DGDQ\D�

NHEHEDVDQ�EHUSHQGDSDW�LQL��LQWHUDNVL�GL�WZLWWHU�WLGDN�VHODOX�PHQJDUDK�NH�LQWHUDNVL�

\DQJ� SRVLWLI�� EDQ\DN� SHQJJXQD� WZLWWHU� \DQJ�PHQJDEDLNDQ� HWLND� GDODP� EHUPHGLD�

VRVLDO�� +DO� WHUVHEXW� VHULQJ� NDOL� PHODWDU� EHODNDQJL� WLQJNDW� GHSUHVL� VHVHRUDQJ��

,QWHUDNVL� \DQJ�EHEDV� VHUWD� EHUDJDP�SDGD� WZLWWHU�PHPLOLNL� SHQJDUXK�\DQJ� FXNXS�

EHVDU�GDODP�NRQGLVL�SVLNRORJLV�SHQJJXQDQ\D�
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3HQHOLWLDQ�\DQJ�GLODNXNDQ�SDGD�WDKXQ������ROHK�0XKDPPDG�$UGKL�PHQHOLWL�

GHWHNVL�GHSUHVL��3HQHOLWLDQ�GLODNXNDQ�GHQJDQ�PHQJJXQDNDQ�GDWD�GDUL�SRVWLQJ�IRUXP�

5HGGLW�� $QDOLVLV� GLODNXNDQ� GHQJDQ� PHQJJXQDNDQ� NODVLILNDVL� 6XSSRUW� 9HFWRU�

0DFKLQH� �690��� 'DUL� ODQJNDK�ODQJNDK� \DQJ� GLODNXNDQ�� QLODL� DNXUDVL� \DQJ�

GLKDVLONDQ�DGDODK���������VHGDQJNDQ� MLND�PHQJJXQDNDQ�FKL�VTXDUH�QLODL�DNXUDVL�

PHQLQJNDW� PHQMDGL� �������� 3HQHOLWLDQ� LQL� PHQ\LPSXONDQ� EDKZD� SHQJJXQDDQ�

VHOHNVL� ILWXU� &KL�VTXDUH� PHPEHULNDQ� QLODL� DNXUDVL� \DQJ� DNXUDW�� .HOHPDKDQ�

SHQHOLWLDQ�LQL�DGDODK�KDQ\D�GDSDW�PHQJHPEDQJNDQ�NODVLILNDVL�PHQMDGL�GXD�NHODV>�@��

3HQHOLWLDQ� OHELK� ODQMXW� GLODNXNDQ� SDGD� WDKXQ� ����� ROHK� *KDOLE�0DKHQGUD� \DQJ�

PHQHOLWL�GHWHNVL�JHMDOD�GHSUHVL��3HQHOLWLDQ�GLODNXNDQ�GHQJDQ�PHQJJXQDNDQ�GDWD�GDUL�

7ZLWWHU� GHQJDQ� DQDOLVLV� PHQJJXQDNDQ� NODVLILNDVL� .�1HDUHVW� 1HLJKERU�� 3DGD�

SHQHOLWLDQ�LQL�GLGDSDWNDQ�QLODL�DNXUDVL�VHEHVDU������SUHVLVL�VHEHVDU������GDQ�UHFDOO�

VHEHVDU� ���� \DQJ� PHQJKDVLONDQ� I�PHDVXUH� VHEHVDU� ����� 3HQHOLWLDQ� LQL�

PHQ\LPSXONDQ� EDKZD� KDVLO� DNXUDVL� GLQLODL� FXNXS� EDLN>�@�� 7XEDJXV� 5DKPDQ�

5DPDGDQ� NHPEDOL� PHODNXNDQ� SHQHOLWLDQ� GL� WDKXQ� ����� WHUNDLW� GHWHNVL� JHMDOD�

GHSUHVL��3HQHOLWLDQ�GLODNXNDQ�GHQJDQ�PHQJJXQDNDQ�GDWD�GDUL�7ZLWWHU�PHQJJXQDNDQ�

NODVLILNDVL�1DLYH�%D\HV�GDQ�YDOLGDVL�PHQJJXQDNDQ�N�IROG�FURVV�GHQJDQ�N� �����\DQJ�

NHPXGLDQ�GLHYDOXDVL�GHQJDQ�PHQJJXQDNDQ�FRQIXVLRQ�PDWUL[��+DVLO�\DQJ�GLSHUROHK�

DGDODK�DNXUDVL���������SUHVLVL���������UHFDOO���������GDQ�I��VFRUH���������'DUL�

SHQHOLWLDQ� \DQJ� GLODNXNDQ�� SHQXOLV� PHQ\LPSXONDQ� EDKZD� KDVLO� DNXUDVL�

PHQXQMXNNDQ�EDKZD�DOJRULWPD�1DLYH�%D\HV�EHNHUMD�GHQJDQ�FXNXS�EDLN>�@��<LQKDQ�

/LX��GNN��3DGD�WDKXQ������GLODNXNDQ�VWXGL�WHQWDQJ�SHUOXDVDQ�DUVLWHNWXU�%(57�\DQJ�

GLEHUL�QDPD�5R%(57D��.DMLDQ�LQL�GLODNXNDQ�VHEDJDL�SHQJHPEDQJDQ�GDUL DUVLWHNWXU�

%(57��\DQJ�PHQXQMXNNDQ�SHQXUXQDQ�\DQJ�VLJQLILNDQ�GLEDQGLQJNDQ�GHQJDQ�PRGHO�

\DQJ�GLWHUELWNDQ�VHWHODK�LWX��+DO�LQL�GLEXNWLNDQ�GHQJDQ�SHUIRUPD�PRGHO�5R%(57D�

\DQJ� OHELK�EDLN�GHQJDQ�PHQDZDUNDQ�QLODL�)�VFRUH�\DQJ� OHELK�EDLN�GLEDQGLQJNDQ�

DUVLWHNWXU�%(57>�@��3HQHOLWLDQ�\DQJ�GLODNXNDQ�ROHK�%HQQ\�5LFKDUGVRQ�SDGD�WDKXQ�

�����WHQWDQJ�,PSOHPHQWDVL�,QGR%(57�/LWH�GDQ�5R%(57D�XQWXN�7H[W�0LQLQJ�SDGD�

$SOLNDVL� -DFRE� &KDWERW�� 3HQHOLWLDQ� LQL� EHUWXMXDQ� XQWXN� PHUDQFDQJ� WH[W� PLQLQJ�

PHODOXL� ZHE� VHUYLFH� SDGD� FKDWERW� -DFRE� GHQJDQ� WXMXDQ� DJDU� FKDWERW� -DFRE�

PHQGDSDWNDQ�LQIRUPDVL�GDODP�EDKDVD�,QGRQHVLD�WHUNDLW�SHUWDQ\DDQ�\DQJ�GLEHULNDQ�

ROHK� XVHU�� (YDOXDVL� \DQJ� GLODNXNDQ� GDODP� SHQHOLWLDQ� LQL� GLODNXNDQ� GHQJDQ�
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PHQJXNXU�QLODL�DNXUDVL�GDQ�)�VFRUH��3HQXOLV�PHQJXML�WLJD�SUH�WUDLQHG�SDGD�PRGHO�

5R%(57D� GHQJDQ� KDVLO� \DQJ� NXUDQJ� PHPXDVNDQ� SDGD� NHWLJD� SUH�WUDLQHG��

6HPHQWDUD� LWX�� PRGHO� 5R%(57D����JE�W\GLTD� ILQH�WXQHG� PHQJKDVLONDQ� QLODL�

WHUEDLN�GLEDQGLQJNDQ�PRGHO�ILQH�WXQHG�5R%(57D�ODLQQ\D�GHQJDQ�DNXUDVL�����GDQ�

)�VFRUH� ������ 3DGD� VDDW� \DQJ� VDPD��PRGHO� LQGREHUW�OLWH�VTXDG�\DQJ�GL�ILQHWXQHG�

PHQGDSDWNDQ�QLODL�DNXUDVL�����GDQ�)�VFRUH�������3HQHOLWLDQ�LQL�PHPLOLNL�NHOHPDKDQ�

SDGD� PRGHO� 5R%(57D� \DQJ� VXGDK� GLODWLK� VHEHOXPQ\D� NDUHQD� WLGDN� PHQJXML�

K\SHUSDUDPHWHU�5R%(57D�\DQJ�EHVDU��\DQJ�GLSUHGLNVL�DNDQ� OHELK�PHQLQJNDWNDQ�

KDVLO�GDUL�5R%(57D�\DQJ�VXGDK�GLODWLK�VHEHOXPQ\D�XQWXN�PHQGDSDWNDQ�KDVLO�\DQJ�

PDNVLPDO>�@�

2OHK�NDUHQD�LWX��SHQHOLWLDQ�LQL�EHUWXMXDQ�XQWXN�PHQGHWHNVL�WLQJNDW�GHSUHVL�

VHVHRUDQJ�GDODP�EHUPHGLD�VRVLDO�NKXVXVQ\D�SDGD�SODWIRUP�WZLWWHU��<DQJ�PHQMDGL�

WRODN�XNXU�GDODP�SHQHOLWLDQ�LQL EHUGDVDUNDQ�WLPEDO�EDOLN�VHUWD�LQWHUDNVL�SDGD�FXLWDQ�

VHVHRUDQJ� GL� WZLWWHU�� 0HWRGH� \DQJ� DNDQ� GLJXQDNDQ� SDGD� SHQHOLWLDQ� LQL� DGDODK�

5R%(57D�� 5R%(57D� PHUXSDNDQ� SHODWLKDQ� XODQJ� %(57� GHQJDQ� PHWRGRORJL�

SHODWLKDQ� \DQJ� GLWLQJNDWNDQ�� GDSDW� PHQHULPD� OHELK� EDQ\DN� GDWD�� GDQ� GD\D�

NRPSXWDVL��6HODLQ�LWX��PHWRGH�LQL�PHQJKLODQJNDQ 1H[W�6HQWHQFH�3UHGLFWLRQ��163�

SDGD�%(57�GDQ�PHQJJXQDNDQ�'\QDPLF�0DVNLQJ��'HQJDQ�EHEHUDSD�NHXQJJXODQ�

\DQJ� GLPLOLNL� ROHK� 5R%(57D�� PHPEXDW� PHWRGH� LQL� GDSDW� GLXQJJXONDQ� GHQJDQ�

SHQLQJNDWDQ�SHUIRUPD�GLEDQGLQJNDQ�GHQJDQ�PHWRGH�%(57>�@�

��� 3HUXPXVDQ�0DVDODK

%HUGDVDUNDQ�ODWDU�EHODNDQJ�\DQJ�VXGDK�GLMDEDUNDQ�VHEHOXPQ\D��GLGDSDWNDQ�

UXPXVDQ�PDVDODK�VHEDJDL�EHULNXW�

�� %DJDLPDQD� PHWRGH� 5R%(57D� GDSDW� PHPEHULNDQ� SUHGLNVL� NHFHQGHUXQJDQ�

GHSUHVL�SDGD�VRVLDO�PHGLD�WZLWWHU"

�� %DJDLPDQD�WLQJNDW�DNXUDVL�SHUIRUPDQVL�PHWRGH�5R%(57D�GDODP�PHPSUHGLNVL�

NHFHQGHUXQJDQ�GHSUHVL�SDGD�VRVLDO�PHGLD�WZLWWHU"�



ϰ

��� 7XMXDQ

7XMXDQ�GDUL�SHQHOLWLDQ�LQL�DQWDUD�ODLQ�

�� $QDOLVLV�PHWRGH�5R%(57D�XQWXN�PHPSUHGLNVL�NHFHQGHUXQJDQ�GHSUHVL� SDGD�

VRVLDO�PHGLD�WZLWWHU�

�� $QDOLVLV� WLQJNDW� DNXUDVL� SHUIRUPDQVL�PHWRGH�5R%(57D� GDODP�PHPSUHGLNVL�

NHFHQGHUXQJDQ�GHSUHVL�SDGD�VRVLDO�PHGLD�WZLWWHU�

��� %DWDVDQ�0DVDODK

'DODP�SHQHOLWLDQ�LQL�GLEXWXKNDQ�EDWDVDQ�PDVDODK�DJDU�SHQHOLWLDQ�GDSDW�

GLODNVDQDNDQ�VHVXDL�GHQJDQ�\DQJ�GLKDUDSNDQ��$GDSXQ�EDWDVDQ�PDVDODK�VHEDJDL�

EHULNXW��

�� &XLWDQ�\DQJ�GLWHOLWL�DGDODK�FXLWDQ�\DQJ�EHUEDKDVD�,QGRQHVLD�GDQ�EHUDVDO�GDUL�

PHGLD�VRVLDO�WZLWWHU�

�� 'DWDVHW�EHUDVDO�GDUL�FXLWDQ�SHQJJXQD�WZLWWHU�\DQJ�WHODK�PHQJLVL�NXHVLRQHU

'$66����

��� 5HQFDQD�.HJLDWDQ

5HQFDQD�NHJLDWDQ�\DQJ�GLODNXNDQ�ROHK�SHQXOLV�DGDODK�VHEDJDL�EHULNXW�

Ɣ 3HUXPXVDQ�0DVDODK

0HQHQWXNDQ�PDVDODK�\DQJ�DNDQ�GLEDKDV�SDGD�SHQHOLWLDQ�LQL�

Ɣ 3HUDQFDQJDQ�/DWDU�%HODNDQJ

%HUGDVDUNDQ�WDKDSDQ�VHEHOXPQ\D��SHQJNDMLDQ�GLODNXNDQ�WHUKDGDS�KDO�KDO�

\DQJ�PHODWDU�EHODNDQJL�PDVDODK�PDVDODK�WHUVHEXW�KLQJJD�GLWHQWXNDQQ\D�

VHEXDK�PHWRGH�XQWXN�PHQMDGL�VHEXDK�VROXVL�

Ɣ 6WXGL�/LWHUDWXU

0HODNXNDQ�ULVHW�GDUL�EHUEDJDL�VXPEHU�VHSHUWL�MXUQDO�RQOLQH��DULWLNHO�GDQ�

SHQHOLWLDQ�VHEHOXPQ\D�GHQJDQ�WHWDS�PHQJDFX�SDGD�ODWDU�EHODNDQJ�
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Ɣ 0HPEXDW�3HUDQFDQJDQ�6LVWHP

0HPEXDW�WDKDSDQ�VLVWHP�\DQJ�DNDQ�GLJXQDNDQ�XQWXN�SHQ\HOHVDLDQ�PDVDODK��

+DVLO�GDUL�WDKDSDQ�LQL�PHUXSDNDQ�VHEXDK�NHVLPSXODQ�

Ɣ 3HQJXPSXODQ�'DWD

3HQJXPSXODQ�GDWD�GLODNXNDQ�PHODOXL�WDKDS�SHQJLVLDQ�IRUP�NXLVLRQHU�'$66�

�� XQWXN�PHQHQWXNDQ�WLQJNDW�GHSUHVL�SDGD�SHQJJXQD�VRVLDO�PHGLD�WZLWWHU��

6HODQMXWQ\D�GLODNXNDQ�FUDZOLQJ SDGD�DNXQ�VRVLDO�PHGLD�WZLWWHU�UHVSRQGHQ�

Ɣ ,PSOHPHQWDVL

0HODNXNDQ�LPSOHPHQWDVL�GDUL�KDVLO�FUDZOLQJ GDWD��\DQJ�NHPXGLDQ�GLEXDW�

PRGHO�XQWXN�PHQGHWHNVL�WLQJNDW�GHSUHVL�GHQJDQ�PHWRGH�5R%(57D�

Ɣ $QDOLVD�+DVLO�,PSOHPHQWDVL

0HODNXNDQ�DQDOLVD�GDUL�PRGHO�\DQJ�WHODK�GLEXDW�

Ɣ 3HQXOLVDQ�/DSRUDQ

3HQMHODVDQ�WDKDSDQ�DZDO�KLQJJD�DNKLU�GLWXOLV�SDGD�ODSRUDQ�

��� -DGZDO�.HJLDWDQ

7DEHO���� -DGZDO�.HJLDWDQ

.HJLDWDQ
%XODQ�NH�

� � � � � �

6WXGL�/LWHUDWXU

3HQJXPSXODQ�'DWD

$QDOLVLV�GDQ�3HUDQFDQJDQ�6LVWHP

,PSOHPHQWDVL�6LVWHP

$QDOLVD�+DVLO�,PSOHPHQWDVL

3HQXOLVDQ�/DSRUDQ


