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��� 7LQMDXDQ�3XVWDND

������ 3HQHOLWLDQ�7HUGDKXOX�

3HQHOLWLDQ�PHQJHQDL�VRIWZDUH�606���VXUIDFH�ZDWHU�PRGHOLQJ�V\VWHP��GDQ�

DQDOLVLV�KLGUROLND�WHODK�EDQ\DN�GLODNXNDQ�GHQJDQ�MXGXO��PHWRGH�GDQ�WHPSDW�\DQJ�

EHUEHGD�EHGD��7HWDSL�SDUDPHWHU�\DQJ�GLJXQDNDQ�GDODP�SHQHOLWLDQ�WHWDS�VDPD��\DLWX�

PHQJHQDL� SHUXEDKDQ� KLGUROLND� EDLN� SROD� DOLUDQ�DUDK� DOLUDQ�GDQ� NHFHSDWDQ� DOLUDQ��

6XUIDFH�ZDWHU�PRGHOLQJ� V\VWHP GDSDW� GLJXQDNDQ� XQWXN�PHQJDQDOLVLV� VXQJDL� GDQ�

SDQWDL��

$QDOLVD�SROD�DUXV�GDQ�VHGLPHQWDVL�GL�SDQWDL�/RVDUL�0DNDVDU�GLODNXNDQ�ROHK�

6X\XWL� �������� +DVLO� \DQJ� GLSHUROHK� PHQXQMXNDQ� NHFHSDWDQ� GDQ� QLODL� VHGLPHQ�

EHUEHGD�EHGD�VHVXDL�NRQGLVL�SDVDQJ�VXUXW��'LORNDVL�\DQJ�EHUEHGD��DQDOLVD�VHGLPHQ�

PHQJJXQDNDQ�VXUIDFH�ZDWHU�PRGHOLQJ�V\VWHP MXJD�GLODNXNDQ�GL�PXDUD�NDOL�SRURQJ�

ROHK� �5L\DGL� GNN�� ������� 0HPSUHGLNVL� SROD� DOLUDQ� GDQ� NHFHSDWDQ� MXJD� ELVD�

PHQJJXQDNDQ�606�VHSHUWL� \DQJ�GLODNXNDQ�GL�PXDUD�NDOL�SURJR�ROHK�.XUQLDZDQ�

��������.HVDPDDQ�GDUL�EHUEDJDL�SHQHOLWLDQ�\DQJ�WHODK�GLODNXNDQ�DGDODK�GHELW�GDQ�

SDVDQJ� VXUXW� DLU� ODXW� \DQJ� PHQ\HEDENDQ� HOHYDVL� PXND� DLU� EHUXEDK� GDSDW�

PHPSHQJDUXKL� NHFHSDWDQ�� 3ROD� DOLUDQ� GDQ� QLODL� VHGLPHQ�� 6LPXODVL� ��GLPHQVL�

WUDQVSRUW�VHGLPHQ�GLODNXNDQ�ROHK�1XUKDG\���������.HVDODKDQ�KDVLO�VLPXODVL�\DQJ�

GLDNLEDWNDQ�NDUHQD�NHVDODKDQ�LQSXW�NRHILVLHQPDQQLQJPDVLK�GDSDW�GLWROHULU��NDUHQD�

GHQJDQ�SHUXEDKDQ�������NRHILVLHQ�PDQQLQJ��NHFHSDWDQ�DOLUDQ�KDQ\D�EHUXEDK�������

GHPLNLDQ�KDOQ\D�MXJD�GHQJDQ�NRHILVLHQ�GLIXVL�WXUEXOHQ��+DVLO�PHQJHQDL�SHQJDUXK�

SROD�DOLUDQ�WHUKDGDS�SHUXEDKDQ�PRUIRORJL�VXQJDL�ROHK�$ULVWL���������QLODL�NHFHSDWDQ�

GL�VLVL� OXDU�EHORNDQ�VXQJDL� OHELK�NHFLO�GDULSDGD�GL�VLVL�GDODP�EHORNDQ�VXQJDL�GDQ�

GLVWULEXVL�NHFHSDWDQ�GL�ODSDQJDQ�PHPLOLNL�NHFHQGHUXQJDQ�\DQJ�VDPD�GHQJDQ�KDVLO�

VLPXODVL� /H)DYRXU�GDQ�$OVGRUI��������PHODNXNDQ�SHQHOLWLDQ�\DQJ�EHUWXMXDQ�XQWXN�

PHQHQWXNDQ�QLODL� NHPLULQJDQ� �VORSH� GDQ�GHELW� �ZDWHU� GLVFKDUJH��� 3HQHOLWLDQ� LQL�

GLODNXNDQ�GL�6XQJDL�$PD]RQ��$PHULND�6HODWDQ��'DODP�SHQHOLWLDQ�GLJXQDNDQ�DODW�

EHUXSD� VKXWWOH� UDGDU� WRSRJUDSK\� �6570� JXQD� PHODNXNDQ� SHQFLWUDDQ� XQWXN�

PHQJJDPEDUNDQ� ORNDVL� SHQHOLWLDQ� 7DOXPHSD� GNN�� ������� PHODNXNDQ� DQDOLVD�

PHQJHQDL� GHELW� EDQMLU� GDQ� WLQJJL�PXND� DLU� 6XQJDL� 6DQJNXE�.DEXSDWHQ�%RODDQJ�
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0RQJRQGRZ�8WDUD�\DQJ�ELDVDQ\D�VXQJDL� WHUVHEXW�VHULQJ�PHOXDS�GDQ�PHPEDQMLUL�

NDZDVDQ� KLOLU� '$6�� $QDOLVD� GLODNXNDQ� GHQJDQ� PHQFDUL� IUHNXHQVL� KXMDQ� GHQJDQ�

PHWRGH�/RJ�3HDUVRQ�,,, \DQJ�NHPXGLDQ�GLODNXNDQ�VLPXODVL�KXMDQ�DOLUDQ�DLU�GHQJDQ�

+66�6\QGHU PHQJJXQDNDQ� VRIWZDUH +(&�+06��'HELW�SXQFDN� \DQJ�GLGDSDW�GDUL�

KDVLO� DQDOLVD�NHPXGLDQ�GLPDVXNNDQ�NHGDODP�VRIWZDUH�+(&�5$6�XQWXN�VLPXODVL�

WLQJJL�PXND�DLU��

3HQHOLWLDQ� GL� GDHUDK� VHNLWDU� SHODEXKDQ� PHQJJXQDNDQ� 606� WLGDN� VHGLNLW�

\DQJ�PHQJJXQDNDQQ\D��3HQHOLWLDQ�SROD�DUXV�SDVDQJ�XUXW�GL�GDHUDK�SHODEXKDQ�VDODK�

VDWXQ\D��GLODNXNDQ�ROHK��6XSL\DWL�GNN���������3ROD�VLUNXODVL�DUXV�GL�SHODEXKDQ�SDGD�

EHUEDJDL� NRQGLVL� SDVXW� WHUOLKDW� DGDQ\D� NHVDPDDQ� SROD��0RGHO� VHEDUDQ� SDQDV� DLU

NDQDO�SHQGLQJLQ�LQVWDODVL�SHPEDQJNLW�OLVWULN�NH�EDGDQ�ODXW�GLODNXNDQ�ROHK�&DK\DQD�

�������� GDODP� SHQHOLWLDQQ\D� DUDK� GDQ� NHFHSDWDQ� DUXV� KDVLO� SHPRGHODQ� GDQ� KDVLO�

SHQJXNXUDQ�GLODSDQJDQ�PHQXQMXNDQ�VHOLVLK�\DQJ�WLGDN�WHUODOX�VLJQLILNDQ�

7HUGDSDW�EHEHUDSD�PHWRGH�GDODP�PHQHWXNDQ�NDSDVLWDV�WDPSDQJ�SDGD�VXDWX�

VXQJDL�� 'HQJDQ� DGDQ\D� EHEHUDSD� PHWRGH� LQL�� GDSDW� GLSHUROHK� PHWRGH� \DQJ�

GLJXQDNDQ��0HWRGH�HYDOXDVL�NDSDVLWDV�SHQDPSDQJ�VXQJDL�GLJXQDNDQ�\DLWX�DQDOLVD�

KLGURORJL�\DQJ�PHQJJXQDNDQ�GDWD�FXUDK�KXMDQ�VHEDQ\DN���GDWD�GL�ORNDVL�EHUEHGD�

VHODPD����WDKXQ�\DQJ�NHPXGLDQ�GLDQDOLVD�PHQJJXQDNDQ�PHWRGH�SRO\JRQ�WKLHVHQ��

�'LPDV�:LVXGKR�GNN��������

'DODP�PHQHWXNDQ�GHELW�DOLUDQ�SDGD�VXQJDL�WHUGDSDW�EHEHUDSD�PHWRGH�\DQJ�

PHQMDGL�DFXDQ�GDODP�SHQHQWXDQ�GHELW�DOLUDQ�VXQJDL��3HQHOLWLDQ� LQL�PHQJJXQDNDQ�

VRIWZDUH�+(&�5$6�XQWXN�PHQJDQDOLVLV�NDSDVLWDV�WDPSXQJ�VXQJDL�GLGDVDUNDQ�SDGD�

QLODL� NDOD� XODQJ� �(YL� GNN�� ������� 8ML� WUHQ� EHUWDKDS� �XML�0DQQ�.HQGDOO�� GDQ� XML�

SHUXEDKDQ�PHQGDGDN� �XML� 3HWWLWW�� GDSDW� GLJXQDNDQ�PHQLOLWL� SDGD� WUHQ� SHQXUXQDQ�

GHELW�DLU�NDUHQD�GHELW�DOLUDQ�WHUNDGDQJ�PHQJDODPL�WUHQ�SHQXUXQDQ�GHELW��6KXURQJ�

GNN��������

/HWDN�JHRJUDILV�PHQ\HEDENDQ�VXQJDL�WHUVHEDU�GLEHEDUDSD�GDHUDK�PDXSXQ�GL�

GDHUDK�\DQJ�WHUOHWDN�GHNDW�GHQJDQ�JXQXQJ�EHUDSL��:LGRGR�GNN��������PHODNXNDQ�

SHQHOLWLDQ� WHQWDQJ� GD\D� WDPSXQJ� VXQJDL� DNLEDW� HUXSVL� *XQXQJ� 0HUDSL� GDQ�

PHPEXWXKNDQ�ZDNWX�XQWXN�PHQJHPEDOLNDQ�NHDGDDQ�VXQJDL�VHSHUWL� VDDW�VHEHOXP�

WHUMDGL�EDQMLU� ODKDU��3DUDPHWHU�SHQHWXDQ�NDSDVLWDV� WDPSXQJ�VXQJDL�NDUHQD�GDHUDK�

VXQJDL� VHNLWDUDQ� *XQXQJ� 0HUDSL� WLGDN� KDQ\D� PHQDPSXQJ� DLU�� PHODLQNDQ�
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PHQDPSXQJ� EDQMLU� ODKDU�� $NLEDW� GDUL� EDQMLU� ODKDU� DNDQ� EHUGDPSDN� SDGD� GD\D�

WDPSXQJ�VXQJDL��3UHGLNVL�ULVLNR�WHUKDGDSDW�WLJD�NRPSRQHQ�XWDPD��\DLWX�EDQMLU�ODKDU�

KXMDQ�� WLQJNDW�NHUHQWDQDQ�GDQ�NDSDVLWDV� VXQJDL� \DQJ�PHQJJXQDNDQ�PHWRGH� \DQJ�

EHUVLIDW�NXDOLWDWLI�EHUXSD�DQDOLVLV�VNRULQJ�GDQ�RYHUOD\�KDVLO�SHPRGHODQ�+(&�5$6�

�)DKUXO� GNN�� ������� ,FKVDQ� ������� PHQJNDML� WHQWDQJ� NHPDPSXDQ� VXQJDL� GDODP�

PHQDPSXQJ�DLU�WHUJDQWXQJ�SDGD�NHPDPSXDQ�WDPSDQJ�VXQJDL�WHUVHEXW��$QDOLVD�LQL�

PHQJJXQDNDQ�VRIWZDUH +(&�5$6�XQWXN�PHQJDQDOLVD�KLGUDXOLND�

������ 3HUEHGDDQ�GHQJDQ�3HQHOLWLDQ��'DKXOX

3HQHOLWLDQ� LQL� GLODNXNDQ� XQWXN� PHQFDUL� QLODL� NDSDVLWDV� WDPSDQJ� 6XQJDL�

:LQRQJR�� $QDOLVLV� LQL� PHQJJXQDNDQ� VLPXODVL� QXPHULN� PHQJJXQDNDQ� SURJUDP�

6RIWZDUH 606�$48$9(2������XQWXN�PHPRGHONDQ�NDSDVLWDV�WDPSDQJ��3HQHOLWLDQ�

LQL�PHQJJXQDNDQ�GDWD�VHNXQGHU�GDUL�%DODL�%HVDU�:LOD\DK�6XQJDL�6HUD\X�2SDN�'�,�

<RJ\DNDUWD��%%:662±',<��\DLWX�GDWD�FURVV�KDVLO�JDPEDU�SUD�GHVDLQ�SHQJXNXUDQ�

6XQJDL�:LQRQJR�GDQ�6NHPD�6XQJDL�:LQRQJR \DQJ�EHULVL� WHQWDQJ�JDPEDU�DOLUDQ�

6XQJDL�:LQRQJR� GDQ�PHQJJDPEDUNDQ� EHEHUDSD� DQDN� VXQJDL� \DQJ� DOLUDQ� DLUQ\D�

\DQJ�EHUPXDUD�GL�6XQJDL�:LQRQJR��3HQHOLWLDQ�LQL�GDSDW�GLMDGLNDQ�VHEDJDL�UHIHUHQVL�

GDODP�SHQDQJJXODQJDQ�EDQMLU�GL�6XQJDL�:LQRQJR�NDUHQD�QLODL�NDSDVLWDV�WDPSDQJ�

VXQJDL�GLWXQMXNNDQ�GHQJDQ�QLODL�GHELW��4��\DQJ�PHQJJDPEDUNDQ�NRQGLVL�PXND�DLU�

\DQJ�PHPLOLNL�HOHYDVL�\DQJ�VDPD�GHQJDQ�WHELQJ�VXQJDL��'HELW��4��\DQJ�GLSHUROHK�

NHPXGLDQ�GLVHVXDLNDQ�GHQJDQ�QLODL�NDOD�XODQJ�\DQJ�WHUVHGLD�

��� 'DVDU�7HRUL

������ .DSDVLWDV�7DPSDQJ

.DSDVLWDV� WDPSDQJ� VXQJDL� PHUXSDNDQ� NHPDPSXDQ� VXQJDL� XQWXN�

PHQJDOLUNDQ�DOLUDQ�VXQJDL��$SDELOD�NDSDVLWDV� WDPSDQJ�WLGDN�PDPSX�PHQDPSXQJ�

GHELW� DOLUDQ� DLU� VXQJDL��PDND�DNDQ� WHUMDGL� OXDSDQ�SDGD� VXQJDL�GDQ�PHQ\HEDENDQ�

JHQDQJDQ�SDGD�GDHUDK�EDQWDUDQ� VXQJDL�� 3HQJJXUDQJDQ�NDSDVLWDV� WDPSDQJ� VXQJDL�

GDSDW� GLVHEDENDQ� ROHK� SHQJHQGDSDQ� EHUDVDO� GDUL� HURVL� WDQJJXO� VXQJDL� \DQJ�

EHUOHELKDQ�GDQ�VHGLPHQWDVL�GL�VXQJDL��.RGRDWLH�GNN��������

3HQDPSDQJ� EDVDK� \DLWX� SHQDPSDQJ� DOLUDQ� DLU�� VHGDQJNDQ� NHOLOLQJ� EDVDK�

GLDUWLNDQ�VHEDJDL SDQMDQJ�VLVL�SHQDPSDQJ�PHOLQWDQJ�VXQJDL� \DQJ�EHUVLQJJXQJDQ�

GHQJDQ DLU �61, ����������� .DSDVLWDV WDPSDQJ VXQJDL NHPXGLDQ GLDUWLNDQ VHEDJDL�

NRQGLVL VXQJDL \DQJPDPSXPHQDPSXQJ GHELW DOLUDQ VHVXDL GHQJDQ NHDGDDQ HOHYDVL�
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WHELQJ� VXQJDL�� DWDX� ELVD� GLNDWDNDQ� HOHYDVL�PXND� DLU� \DQJ�PHOHZDWL� VXQJDL� VDPD�

GHQJDQ�HOHYDVL�WHELQJ VXQJDL�

������ 6XQJDL

6XQJDL�PHQXUXW�33�1�����7DKXQ������DGDODK�DOXU�DWDX�ZDGDK�DLU�DODPL�GDQ�

DWDX� EXDWDQ� EHUXSD� MDULQJDQ� SHQJDOLUDQ� DLU� EHVHUWD� GLGDODPQ\D��PXODL� GDUL� KXOX�

VDPSDL� PXDUD�� GHQJDQ� � GLEDWDVL� NDQDQ� GDQ� NLUL� ROHK� JDULV� VHPSDGDQ�� 6XQJDL�

PHUXSDNDQ� WLWLN� YLWDO� GDQ� VXPEHU� NHKLGXSDQ�� NDUHQD� VHJDOD� DNWLILWDV� PDQXVLD

EHUJDQWXQJ� SDGD� VXQJDL�� VHSHUWL� UXPDK� WDQJJD�� LULJDVL� SHUWDQLDQ�� LQGXVWUL��

SDULZLVDWD�� RODKUDJD�� SHULNDQDQ�� WUDQVSRUWDVL�� VDQLWDVL� OLQJNXQJDQ�� GDQ�

SHPEDQJNLWDQ� WHQDJD� OLVWULN�� 3HPDQIDDWDQ� GDQ� SHPEHUODNXDQ� \DQJ� VDODK� SDGD�

VXQJDL�GDSDW�PHPEHULNDQ�GDPSDN�EXUXN�WHUKDGDS�HNRVLVWHP�GL�GDODP�VXQJDL��DWDX�

EDJL�PDQXVLD�\DQJ�PHPDQIDDWNDQ�VXQJDL�VHEDJDL�VXPEHU�DLU�

������ 'HELW�$OLUDQ�6XQJDL�

'HELW�DOLUDQ�6XQJDL�PHQXUXW�7ULDGPRGMR��������PHUXSDNDQ�MXPODK�DLU�\DQJ�

PHODOXL� WDPSDQJ� OLQWDQJ� VXQJDL� WLDS� VDWX� VDWXDQ� ZDNWX�� \DQJ� ELDVD� GLQ\DWDNDQ�

GDODP�PHWHU�NXELN�SHU�GHWLN��P��G���'HELW�6XQJDL��GHQJDQ�GLVWULEXVL�GDODP�UXDQJ�

ZDNWX��PHUXSDNDQ�LQIRUPDVL�SHQWLQJ�\DQJ�GLSHUOXNDQ�GDODP�SHUHQFDQDDQ�EDQJXQDQ�

DLU�GDQ�SHPDQIDDWDQ�VXPEHUGD\D�DLU��

������ 3HPRGHODQ�0DWHPDWLN

3HPRGHODQ� KLGUDXOLND� PHQJJXQDNDQ� DQDOLVLV� QXPHULN� GHQJDQ� SURJUDP�

NRPSXWHU�GDSDW�GLJXQDNDQ�VHFDUD�HIHNWLI�XQWXN�VLPXODVL�DOLUDQ�DLU�VHKLQJJD�GDSDW�

PHQJDQDOLVLV� SHULODNX� KLGUDXOLND� GDQ� NXDOLWDV� DLU� SDGD� VXDWX� VDOXUDQ�� 0HQXUXW�

:DUGKDQL��������VLPXODVL�QXPHULN�GDSDW�PHQJJDPEDUNDQ�NHDGDDQ�Q\DWD�GDUL�VXDWX�

NRQGLVL� DSDELOD� WHUGDSDW� SDUDPHWHU�SDUDPHWHU� \DQJ�PHPDGDL� GDQ� GLSHUOXNDQQ\D�

YDOLGDVL�GDWD�EHUGDVDUNDQ�GDWD�ODSDQJDQ�\DQJ�DGD� 0HQXUXW�VLUHJDU�GDQ�,QGUDZDQ��

�������SHPRGHODQ���GLPHQVL�DGDODK�SHPRGHODQ�GHQJDQ�VDWX�DUDK�\DLWX�DUDK�DOLUDQ�

VHSDQMDQJ� MDOXU�XWDPD�� VHGDQJNDQ���GLPHQVL� DGDODK�SHPRGHODQ�GHQJDQ�GXD�DUDK�

\DLWX�DUDK�DOLUDQ�VHSDQMDQJ�MDOXU�XWDPD�GDQ�DUHD�GLVHNLWDU�DOLUDQ��

������ $QJND�0DQQLQJ

.HNDVDUDQ�PDQQLQJ VXDWX�VDOXUDQ�WHUJDQWXQJ�GDUL�MHQLV�PDWHULDO�DWDX�NRQGLVL

SHUPXNDDQ�VDOXUDQ��3HUPXNDDQ�VDOXUDQ�\DQJ�KDOXV��PLVDOQ\D�VDOXUDQ�EHWRQ
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SHUPXNDDQ� VDOXUDQ�� 3HUPXNDDQ� VDOXUDQ� \DQJ� KDOXV�� PLVDOQ\D� VDOXUDQ� EHWRQ�

PHPSXQ\DL�QLODL�NHNDVDUDQ�PDQQLQJ�\DQJ�EHUEHGD�MLND�GLEDQGLQJ�GHQJDQ�VDOXUDQ�

WHUEXDW�GDUL�SDVDQJDQ�EDWX�NDOL�DWDX�PDWHULDO�\DQJ�ODLQ��%HUGDVDUNDQ�NHVHWLPEDQJDQ�

JD\D�JD\D� \DQJ� WHUMDGL� WHUVHEXW� GDSDW� GLWXUXQNDQ� UXPXV� 0DQQLQJ XQWXN�

PHQJKLWXQJ�NHFHSDWDQ�\DQJ�WHUMDGL�VHEDJDL�EHULNXW�

7DEHO���� 1LODL�NRHILVLHQ PDQQLQJ �7ULDGPRMR�������

������ 606�$48$9(2������50$�

606� $48$9(2� ����� DGDODK� VRIWZDUH� XQWXN� PHQVLPXODVLNDQ� PRGHO�

SHUPXNDDQ� DLU�� QDPXQ� 606� MXJD� GDSDW� GLJXQDNDQ� XQWXN� PHPYLVXDOLVDVLNDQ��

PHPDQLSXODVL��PHQJDQDOLVD�GDQ�PHPDKDPL�GDWD�QXPHULN�GDQ�SHQJXNXUDQ�WHUNDLW��

606�GDSDW�GLJXQDNDQ�SDGD�PRGHO�QXPHULN�XQWXN�VXQJDL��SDQWDL��LQOHW��WHOXN��PXDUD�

GDQ�GDQDX��7HUGDSDW�EHEHUDSD�ILWXU�SHPRGHODQ�\DLWX���GLPHQVL�GDQ���GLPHQVL�

50$� PHUXSDNDQ� PRGHO� QXPHULNDO� GXD� GLPHQVL� XQWXN� DOLUDQ� UDWD�UDWD�

NHGDODPDQ�GDQ� OHYHO�NHWLQJJLDQ�DLU��50$� DGDODK�PRGHO�QXPHULN�KLGURGLQDPLN�

HOHPHQ� KLQJJD� NHGDODPDQ� UDWD�UDWD� GXD� GLPHQVL� \DQJ� ELDVD� GLJXQDNDQ� XQWXN�

PHQJKLWXQJ�NHWLQJJLDQ�SHUPXNDDQ�DLU�GDQ�NHFHSDWDQ�DOLUDQ�DLU��50$� PHUXSDNDQ�

VROXVL� XQWXN� PHPHFDKNDQ� SHUVDPDDQ� 5H\QROGV� GDUL�1DYLHU�6WRNHV� XQWXN� DOLUDQ�

WXUEXOHQVL��50$� GLJXQDNDQ�XQWXN�PHQJKLWXQJ�0DQQLQJ�DWDX�SHUVDPDDQ�&KH]\��

GDQ�NRHILVLHQ�YLVNRVLWDV�\DQJ�GLJXQDNDQ�SDGD�NDUDNWHULVWLN�WXUEXOHQVL�

50$��PHUXSDNDQ�PRGHO�KLGURGLQDPLN�VHFDUD�GXD�GLPHQVL�\DQJ�GLJXQDNDQ�

XQWXN�VLPXODVL�SHUJHUDNDQ�DOLUDQ��,QSXW�GDWD�EHUXSD�FURVV�VXQJDL��ODMX�DOLUDQ�\DQJ�

GLWHQWXNDQ��HOHYDVL�SHUPXNDDQ�DLU��WXUEXOHQVL�GDQ�QLODL�NHNDVDUDQ�PDQQLQJ��VXKX��

%DKDQ� .RHILVLHQ�0DQQLQJ �Q�

%HVL�WXDQJ�GLODSLV �����

.DFD �����

6DOXUDQ�EHWRQ� �����

%DWD�GLODSLV�PRUWDO� �����

3DVDQJDQ�EDWX�GLVHPHQ

6DOXUDQ�WDQDK�EHUVLK�

6DOXUDQ�WDQDK

6DOXUDQ�GHQJDQ�GDVDU�EDWX�GDQ�WHELQJ�UXPSXW

6DOXUDQ�SDGD�JDOLDQ�EDWX�SDGDV��

�����

�����

�����

�����

�����
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LWHUDVL�SHUKLWXQJDQ�DOLUDQ��SDUDPHWHU�NRQYHUJHQVL�NHGDODPDQ��ZDNWX�SHUKLWXQJDQ��

NHGDODPDQ�NHULQJ�GDQ�NHGDODPDQ� DNWLI��0RGHO� LQL�GDSDW�PHODNXNDQ�SHUKLWXQJDQ�

HOHYDVL�PXND�DLU�GDQ�NHGDODPDQ�UDWD�UDWD�VXDWX�DOLUDQ�XQWXN�GDHUDK�VXENULWLN�GDQ�

DOLUDQ� SHUPXNDDQ� EHEDV�� 6HODLQ� LWX�� 50$�� GDSDW�PHQJDQDOLVLV� SROD� SHUJHUDNDQ�

DOLUDQ�GHQJDQ�GDWD�\DQJ�\DQJ�GLWXMXNDQ�ROHK�EHVDUQ\D�NHFHSDWDQ�EDLN�SHUKLWXQJDQ�

VHFDUD�YHNWRU�PDXSXQ�VNDODU��9HNWRU�NHFHSDWDQ�DOLUDQ�WHUVHEXW�GLWDPSLONDQ�VHFDUD�

KRUL]RQWDO�WDQSD�PHPSHUWLPEDQJNDQ�NHGDODPDQ �.LP�GNN��������

50$���5HVRXFH�0DQDJHPHQW�$VVRFLDWH��PHUXSDNDQ�PRGHO�KLGURGLQDPLND�

VHFDUD�GXD�GLPHQVL�\DQJ�GLJXQDNDQ�XQWXN�VLPXODVL�SHUJHUDNDQ�DOLUDQ��0RGHO��LQL�

GDSDW�PHODNXNDQ�SHUKLWXQJDQ�HOHYDVL�PXND�DLU�GDQ�NHGDODPDQ�UDWD�UDWD�VXDWX�DOLUDQ�

XQWXN�GDHUDK�VXENULWLN�GDQ�DOLUDQ�SHUPXNDDQ�EHEDV��3HUVDPDDQ�NRQWLQXLWDV�XQWXN�

DOLUDQ� GXD� GLPHQVL� UDWD�UDWD� NHGDODPDQ� �DYHUDJHG� FRQWLQXLW\ HTXDWLRQ�� PHQXUXW�

)UDQFKLWLND��������GDSDW�GLWXOLVNDQ�VHEDJDL�EHULNXW��

�
\

Y
Y

[

X
X

[

X

[

X
K

W

K
 

w
w

�
w
w

�¸̧
¹

·
¨̈
©

§
w
w

�
w
w

�
w
w «««������������������������������������������������������������

3HUVDPDDQ�PRPHQWXP�XQWXN�DOLUDQ�GXD�GLPHQVL�SDGD�DUDK�[�GDQ�\�GDSDW�GLWXOLV�

GDODP�EHQWXN�SHUVDPDDQ�EHULNXW�LQL�

���

��

�

�

�
�  ��

w
w

�
w
w

�¸
¹

·
¨
©

§
w
w

�
w
w

�
w
w

�
w
w

�
w
w

YX
K&

JX

\

X

[

X

[

D

[

K
J

\

X
Y

[

X
X

W

X [\[[

U
H

U
H «�����������������������

���

��

�

�

�
�  ��

w
w

�
w
w

�¸̧
¹

·
¨̈
©

§
w
w

�
w
w

�
w
w

�
w
w

�
w
w

YX
K&

JY

\

Y

[

Y

\

D

\

K
J

\

Y
Y

[

Y
X

W

Y \\[[

U
H

U
H ����������������������������

GHQJDQ����

X  ��.HFHSDWDQ�KRULVRQWDO�DOLUDQ�DUDK�[��

Y  ��.HFHSDWDQ�KRULVRQWDO�DUDK�\�

W  ��)XQJVL�ZDNWX��

J  ��3HUFHSDWDQ�JUDYLWDVL��

K  ��.HGDODPDQ�DLU�

D�  ��(OHYDVL�GDUL�GDVDU�WDPSDQJ��

U  ��0DVVD�MHQLV�

H[[  ��.RHILVLHQ�SHUWXNDUDQ�WXUEXOHQVL�QRUPDO�DUDK�[��

H[\  ��.RHILVLHQ�SHUWXNDUDQ�WXUEXOHQVL�WDQJHQVLDO�DUDK�[��

H\[  ��.RHILVLHQ�SHUWXNDUDQ�WXUEXOHQVL�WDQJHQVLDO�DUDK�\�

H\\  ��.RHILVLHQ�SHUWXNDUDQ�WXUEXOHQVL�QRUPDO�DUDK�\�
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3HQJJXQDDQ�SURJUDP�606� LQL�� GLSHUOXNDQ� VXDWX� QLODL� SDUDPHWHU�SDUDPHWHU�
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9�  � .HFHSDWDQ�DOLUDQ��P�GHW�

Q��  � $QJND�NHNDVDUDQ�PDQQLQJ

5�  � -DUL�MDUL�KLGUDXOLN��P�

L��  � .HPLULQJDQ�JDULV�HQHUJL

�� .RHILVLHQ�9LVNRVLWDV�

'DSDW� GLVHEXW� MXJD� GHQJDQ� SHUSLQGDKDQ� PRPHQWXP�� 'DODP� VXDWX� DOLUDQ�

WHUEXND� QLODL� NRHILVLHQ� YLVNRVLWDV� GDSDW� PHQMDGL� LQGLNDWRU� WHUMDGLQ\D� WLQJNDW�

WXUEXOHQVL�� 1LODL� SDUDPDWHU� LQL� GDSDW� GLGHNDWL� VHVXDL� GHQJDQ� NRQGLVL�

SHUPDVDODKDQQ\D�

�� 8ML�NHVHVXDLDQ�.DOLEUDVL

3HQJXNXUDQ� WLQJNDW� NHVHVXDLDQ� PRGHO� GDSDW� GLODNXNDQ� GHQJDQ�

PHQJJXQDNDQ�LQGLNDWRU�5RRW�0HDQ�6TXDUH�(URU �506(���506(�VHEDJDL�UDWD�

UDWD�NXDGUDW�VLPSDQJDQ��VHOLVLK��DQWDUD�QLODL�NHOXDUDQ��RXWSXW�PRGHO�� WHUKDGDS�

QLODL�WDUJHW���ODSDQJDQ���1LODL�506(�VHPDNLQ�NHFLO�PHQXQMXNDQ�EDKZD�UDWD�UDWD�

QLODL�PRGHO�\DQJ�GLKDVLONDQ�GHNDW�GHQJDQ�QLODL�VHEHQDUQ\D�
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