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6DUDK�6DKLGDK

$EVWUDN� 3HQHOLWLDQ�LQL�EHUWXMXDQ�XQWXN�PHQJHWDKXL�PDNQD�GDQ�KXEXQJDQ�PDNQD�
PDNQD� JUDPDWLNDO� OHNVHP� DQJJRWD� WXEXK� \DQJ� DGD� GL� GDODP�1RYHO�1RYHO� NDU\D�
$QGUHD� +LUDWD�� DQWDUD� ODLQ�� /DVNDU� 3HODQJL�� 6DQJ� 3HPLPSL�� (GHQVRU�� GDQ
0DU\DPDK�.DUSRY��<DQJ� DNDQ� GLIRNXVNDQ� SDGD�PDNQD� \DQJ� WHUNDQGXQJ� GDODP�
WLDS� NDWD� EHQWXN�EHQWXN� NRPSRVLVL� �NDWD� PDMHPXN� GDQ� LGLRP��0HWRGH� \DQJ�
GLJXQDNDQ� GDODP� SHQHOLWLDQ� LQL� DGDODK� PHWRGH� GHVNULSWLI� NXDOLWDWLI�)RNXV�
SHQHOLWLDQ�LQL�DGDODK�NRPSRVLVL�GDQ�EHQWXN�EHQWXN�NRPSRVLVL��NDWD�PDMHPXN�GDQ�
LGLRP�� EHUXQVXU� DQJJRWD� WXEXK�� 7HNQLN� DQDOLVLV� GDWD� \DQJ� WHUNXPSXO� GLDQDOLVLV�
GHQJDQ� FDUD�PHQMHODVNDQ�PDNQD�PDNQD� \DQJ� WHUNDQGXQJ� GDODP� GDWD� NRPSRVLVL�
EHUXQVXU� DQJJRWD� WXEXK� EHUGDVDUNDQ� NRQWHNV� NDOLPDW NHPXGLDQ� PHQJDQDOLVLV�
PDNQD�GDQ�EHQWXN�EHQWXN�NRPSRVLVL�EHUXQVXU�DQJJRWD�WXEXK�\DQJ�PXQFXO�GDODP�
QRYHO�+DVLO� SHQHOLWLDQ� GLWHPXNDQ� ���� NDOLPDW� SHQJJXQDDQ� NRPSRVLVL� EHUXQVXU�
DQJJRWD� WXEXK� GDODP� QRYHO�QRYHO� WHUVHEXW�� 'DUL NHHPSDW� QRYHO� WHUVHEXW� \DQJ�
SDOLQJ�EDQ\DN�PHQJJXQDNDQ�NRPSRVLVL�EHUXQVXU�DQJJRWD�WXEXK�GL�GDODP�NDOLPDW�
DGDODK�/DVNDU�3HODQJL \DQJ�EHUMXPODK����GHQJDQ�SHUVHQWDVH��������0DU\DPDK�
.DUSRY EHUMXPODK� ��� NDOLPDW� GHQJDQ� SHUVHQWDVH� ������� (GHQVRU EHUMXPODK� ���
NDOLPDW� GHQJDQ� SHUVHQWDVH� ������ GDQ� GL� XUXWDQ� SDOLQJ� VHGLNLW� SHQJJXQDDQ�
NRPSRVLVL� GDODP� NDOLPDW� LDODK� 6DQJ� 3HPLPSL EHUMXPODK� ��� NDOLPDW� GHQJDQ�
SHUVHQWDVH� ������1DPD� DQJJRWD� WXEXK� \DQJ� SDOLQJ� EDQ\DN� GLJXQDNDQ� DGDODK�
NHSDOD \DQJ� EHUMXPODK� ��� NDOLPDW� GHQJDQ� SHUVHQWDVH� ������/DOX�� SDGD� XUXWDQ�
NHGXD�DGDODK�KDWL�EHUMXPODK����NDOLPDW�GHQJDQ�SHUVHQWDVH�������GDQ�WHUDNKLU�GL�
XUXWDQ� NHWLJD� DGDODK�PDWD� \DQJ� EHUMXPODK� ��� NDOLPDW� GHQJDQ� SHUVHQWDVH� ������
$QJJRWD� WXEXK� \DQJ� PHPLOLNL� IUHNXHQVL� WHUNHFLO� GDODP� SHQJJXQDDQ� NRPSRVLVL�
EHXUQVXU� DQJJRWD� WXEXK� DGDODK� ODPEXQJ�� QDGL�� VHQGL�� GDUDK�� GDGD�� RWDN�� JLJL��
OLGDK�� NXOLW�� OXWXW� GDQ�EDGDQ \DQJ� \PDVLQJ�PDVLQJ�EHUMXPODK���NDOLPDW�GHQJDQ�
SHUVHQWDVH� ������ 'DUL� ���� NDWD� NRPSRVLVL� EHUXQVXU� DQJJRWD� WXEXK�� NRPSRVLVL�
EHQWXN� NDWD� PDMHPXN� OHELK� EDQ\DN� GLWHPXNDQ� GLEDQGLQJNDQ� GHQJDQ� EHQWXN�
LGLRP��.DWD�PDMHPXN�GLWHPXNDQ�EHUMXPODK����NDOLPDW�GHQJDQ�SHUVHQWDVH������
GDQ�LGLRP EHUMXPODK����NDOLPDW�GHQJDQ�SHUVHQWDVH��������.RPSRVLVL�EHQWXN�NDWD�
PDMHPXN�GHQJDQ� IUHNXHQVL�NHPXQFXODQ� WHUWLQJJL�DGDODK�DQJJRWD� WXEXK�EHUXQVXU�
NDWD� NHSDOD� \DQJ� EHUMXPODK� ��� NDOLPDW� GHQJDQ� SHUVHQWDVH� ������� VHGDQJNDQ�
NRPSRVLVL� EHQWXN� LGLRP� GHQJDQ� SHUVHQWDVH� WHUWLQJJL� DGDODK� DQJJRWD� WXEXK�
EHUXQVXU�NDWD�KDWL�\DQJ�EHUMXPODK����NDOLPDW�GHQJDQ�SHUVHQWDVH�������

.DWD�NXQFL��$QJJRWD 7XEXK��.RPSRVLVL��6HPDQWLN

3(1'$+8/8$1
%DKDVD�PHUXSDNDQ�DODW�NRPXQLNDVL�YHUEDO�\DQJ�PHPSXQ\DL�SHUDQDQ�SHQWLQJ�GDODP�

NHKLGXSDQ�PDQXVLD��6DODK�VDWX�KDNLNDW�EDKDVD�\DQJ�VXGDK�NLWD�SDKDPL�GDODP�VWXGL�EDKDVD�
DGDODK�EDKZD�EDKVD� LWX� VLVWHPDWLV�GDQ� VLVWHPLV��6LVWHPDWLV� DUWLQ\D�EDKDVD� LWX�PHUXSDNDQ�
VXDWX�VLVWHP��GDQ�EHUVLIDW�VLVWHPLN��$UWLQ\D��EDKDVD�LWX�WHUGLUL�DWDV�VXEVLVWHP�EDKDVD�\DQJ�
FXNXS�PHQGDVDU�� \DLWX� IRQRORJL�� JUDPDWLND�� GDQ� OHNVLNRQ��.HWLJD� VXEVLVWHP� LQL� EHUWHPX��
WHUXWDPD�DQWDUD�GXQLD�EXQ\L�GDQ�GXQLD�PDNQD��
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0HQXUXW�$EGXO�&KDHU�VHWLDS�EDKDVD�PHPSXQ\DL�VDUDQD�DWDX�DODW�JUDPDWLNDO�WHUWHQWX�XQWXN�
PHQ\DWDNDQ�PDNQD�PDNQD�DWDX�QXDQVD�QXDQVD�PDNQD�JUDPDWLNDO��$EGXO�&KDHU�����������
0DNQD� JUDPDWLNDO� �JUDPDWLFDO� PHDQLQJ��� DWDX� PDNQD� IXQJVLRQDO� �IXQJVLRQDO� PHDQLQJ���
DWDX�PDNQD�VWUXNWXUDO��VWUXFWXUDO�PHDQLQJ���DWDX�PDNQD�LQWHUQDO��LQWHUQDO�PHDQLQJ��DGDODK�
PDNQD� \DQJ� PXFXO� VHEDJDL� DNLEDW� EHUIXQJVLQ\D� NDWD� GDODP� NDOLPDW�� &RQWRK� PDNQD�
JUDPDWLNDO� EHUXQVXU� DQJJRWD� WXEXK�GDODP�NDOLPDW� \DQJ� WHUGDSDW� GDODP� EXNX� 3DWHGD� GDQ�
0DQVRHU�\DQJ�EHUMXGXO�6HPDQWLN�/HNVLNDO µ+HL��PDQD�PDWDPX"¶�NDWD�PDWD�WLGDN�PHQJDFDX�
ODJL�SDGD�PDNQD�DODW�XQWXN�PHOLKDW�DWDX�WLGDN�PHQXQMXN�SDGD�LQGUD�XQWXN�PHOLKDW�� WHWDSL�
PHQXQMXN�SDGD�FDUD�EHNHUMD�� FDUD�PHQJHUMDNDQ�\DQJ�KDVLOQ\D�NRWRU�� WLGDN�EDLNP�3DWHGD��
0DQVRHU���������� 0DNQD�JUDPDWLNDO�KDGLU�VHEDJDL�DNLEDW�DGDQ\D�SURVHV�JUDPDWLNDO�VHSHUWL�
SURVHV�DILNVDVL��SURVHV�UHGXSOLNDVL��GDQ�SURVHV�NRPSRVLVL�

0�5DPODQ� GDODP� 0RUIRORJL� PHQMHODVNDQ SURVHV� DILNVDVL� DGDODK� SURVHV�
SHPEXEXKDQ� DILNV�� 6XDWX� VDWXDQ� \DQJ� GLOHNDWL� DILNV� GLVHEXW� EHQWXN� GDVDU� �0�5DPODQ��
�������.ULGDODNVDQD�PHQ\HEXWNDQ� EDKZD� DILNVDVL� DGDODK� SURVHV� \DQJ�PHQJXEDK� OHNVHP�
PHQMDGL�NDWD�NRPSOHNV��.ULGDODNVDQD�PHQGHVNULSVLNDQ�DILNVDVL� VHEDJDL� SURVHV� DWDX�KDVLO�
SHQDPEDKDQ� DILNV� SDGD� GDVDU�� 5LFKDUG� PHQJDWDNDQ� EDKZD� DILNVDVL� DWDX� SHQJLPEXKDQ�
DGDODK� SURVHV� SHPEHQWXNDQ� NDWD� GHQJDQ� PHPEXEXKNDQ� DILNV� �LPEXKDQ�� SDGD� EHQWXN�
GDVDU��EDLN�EHQWXN�GDVDU�WXQJJDO�PDXSXQ�NRPSOHNV��%HUGDVDUNDQ�EHEHUDSD�SHQGDSDW�GLDWDV�
GDSDW�GLVLPSXONDQ�EDKZD�DILNVDVL�DGDODK�SURVHV�SHPEHQWXNDQ�NDWD�GHQJDQ�PHPEXEXKNDQ�
DILNV� �LPEXKDQ�� SDGD� EHQWXN� GDVDU�� EDLN� EHQWXN� GDVDU� WXQJJDO� PDXSXQ� NRPSOHNV� XQWXN�
PHPEHQWXN�NDWD�EDUX�GHQJDQ�DUWL�\DQJ�EHUEHGD��&RQWRK�SURVHV�DILNVDVL�DZDODQ�EHU� SDGD�
NDWD�GDVDU�DQJJRWD�WXEXK�>��RWDN@�DNDQ�PHODKLUNDQ�PDNQD JUDPDWLNDO�³PHPSXQ\DL´��\DLWX�
EHURWDN� DWDX� PHPSXQ\DL� RWDN�� 8QWXN� NDWD�NDWD� WHUWHQWX� PDNQD� JUDPDWLNDO� KDUXV� GLOLKDW�
WLGDN�KDQ\D�GDODP�WDWDUDQ�PRUIRORJL�VDMD��WHWDSL�EDJDLPDQD�NHGXGXNDQ�NDWD�WHUVHEXW�GDODP�
NDOLPDW�� &RQWRK�� ���� :DQLWD� LWX� EHUPXOXW� VHNVL�� ���� *XUX� PDWHPDWLND� GL� VHNRODKNX�
EHUPXOXW�WDMDP�

0HQXUXW�+DVDQ�$OZL��SURVHV�SHQJXODQJDQ�DWDX�UHGXSOLNDVL�DGDODK�SURVHV�DWDX�KDVLO�
SHUXODQJDQ�NDWD�DWDX�XQVXU�NDWD��5HGXSOLNDVL� DWDX�SHUXODQJDQ�DGDODK�SURVHV�SHQJXODQJDQ�
NDWD� DWDX� XQVXU� NDWD�� 5HGXSOLNDVL� MXJD� PHUXSDNDQ� SURVHV� SHQXUXQDQ� NDWD� GHQJDQ�
SHUXODQJDQ� XWXK� PDXSXQ� VHEDJLDQ� �+DVDQ� $OZL�� ������� 3URVHV� SHQJXODQJDQ� DWDX�
UHGXSOLNDVL� LDODK� SHQJXODQJDQ� VDWXDQ� JUDPDWLNDO�� EDLN� VHOXUXKQ\D�PDXSXQ� VHEDJLDQ� Q\D��
EDLN� GHQJDQ� YDULDVL� IRQHP�PDXSXQ� WLGDN�� 3HQJXODQJDQ� DGDODK� SURVHV� SHPEHQWXNDQ� NDWD�
GHQJDQ�PHQJXODQJ EHQWXN�GDVDU��EDLN� VHFDUD�XWXK�PDXSXQ�VHEDJLDQ��EDLN�GHQJDQ�YDULDVL�
IRQHP�PDXSXQ� WLGDN�� 3HQJXODQJDQ�PHUXSDNDQ�SHULVWLZD�SHPEHQWXNDQ�NDWD� GHQJDQ� MDODQ�
PHQJXODQJ�EHQWXN�GDVDU��EDLN�VHOXUXKQ\D�PDXSXQ�VHEDJLDQ��EDLN�EHUYDULDVL�IRQHP�PDXSXQ�
WLGDN��EDLN�EHUNRPELQDVL�GHQJDQ�DILN�PDXSXQ�WLGDN��3URVHV�SHQJXODQJDQ�DWDX�UHGXSOLNDVL�
DGDODK� SURVHV� SHQJXODQJDQ� NDWD�� EDLN� VHFDUD� XWXK� PDXSXQ� VHEDJLDQ�� EDLN� GHQJDQ�
PHQJJXQDNDQ�YDULDVL� IRQHP�PDXSXQ� WLGDN���&RQWRK� UHGXSOLNDVL� EHUXQVXU� DQJJRWD� WXEXK��
����$\DK�PHQJHQGDUDL�PRELO GHQJDQ�VDQJDW�KDWL�KDWL��+DWL�KDWL�GLVLQL�EXNDQODK�PDNQD�\DQJ�
VHVXQJJXKQ\D� \DLWX� RUJDQ� EDJLDQ� KDWL�� QDPXQ� GDODP� NRQWHNV� NDOLPDW� WHUVHEXW� KDWL�KDWL�
EHUPDNQD�PHQJHQGDUDL�PRELO�GHQJDQ�WHQDQJ�GDQ�SHODQ�

$EGXO� &KDHU� PHQ\HEXWNDQ� SURVHV� NRPSRVLVL� DWDX� SURVHV� SHQJJDEXQJDQ� GDODP�
EDKDVD� ,QGRQHVLD� MXJD� EDQ\DN� PHODKLUNDQ� PDNQD� JUDPDWLNDO�� .RPSRVLVL� DGDODK� SURVHV�
SHQJJDEXQJDQ� PRUIHP� GDVDU� GHQJDQ� PRUIHP� GDVDU�� EDLN� \DQJ� EHEDV� PDXSXQ� WHULNDW�
�$EGXO� &KDHU�� ������� &RQWRK� NRPSRVLVL� EHUXQVXU� DQJJRWD� WXEXK�� EHUDVDO� GDUL� NDWD�
³NHSDOD´�\DQJ�PHQJDQGXQJ�DUWL�EDJLDQ�RUJDQ�WXEXK�SDOLQJ�DWDV��NHPXGLDQ�EHUNHPEDQJ�GDQ�
PXQFXO� JDEXQJDQ� NDWD� ³NHUDV� NHSDOD´� \DQJ� PHQJDQGXQJ� DUWL� VXVDK� GLDWXU�� WLGDN� PDX�
PHQGHQJHUNDQ� DWDX� PHQXUXWL� QDVLKDW� RUDQJ� ODLQ�� 3URGXNWLIQ\D� SURVHV� NRPSRVLVL� GDODP�
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EDKDVD ,QGRQHVLD�WHUMDGL�PHODOXL���FDUD��\DQJ�DNDQ�PHQMDGL�IRNXV�SHQHOLWLDQ�LQL�\DLWX�NDWD�
PDMHPXN�GDQ�LGLRP�

3URVHV� JUDPDWLNDO� VHSHUWL� DILNVDVL�� UHGXSOLNDVL�� GDQ� NRPSRVLVL� DNDQ�PHQ\HEDENDQ�
SXOD� WHUMDGLQ\D� SHUXEDKDQ� PDNQD�� 7HWDSL� GDODP� KDO� LQL� \DQJ� WHUMDGL� VHEHQDUQ\D� EXNDQ�
SHUXEDKDQ�PDNQD�� VHEDE� EHQWXN� NDWD� LWX� VXGDK� EHUXEDK� VHEDJDL� KDVLO� SURVHV� JUDPDWLNDO��
-DGL�� WLGDNODK� GDSDW� GLNDWDNDQ� NDODX� GDODP� KDO� LQL� WHODK� WHUMDGL� SHUXEDKDQ�PDNQD�� VHEDE�
\DQJ� WHUMDGL� DGDODK� SURVHV� JUDPDWLNDO�� GDQ� SURVHV� JUDPDWLNDO� LWX� WHODK ³PHODKLUNDQ´�
PDNQD�PDNQD�JUDPDWLNDO�

/HNVHP� DGDODK� KDVLO� DEVWUDNVL� \DQJ� WLGDN� PHUXEDK� LGHQWLWDVQ\D�� ,GHQWLWDV� GLVLQL�
GLPDNVXGNDQ� LGHQWLWDV� \DQJ� WLGDN� PHUXEDK� SDUDGLJPD�� 6HFDUD� OHELK� VSHVLILN� GLNDWDNDQ�
EDKZD� OHNVHP� DGDDODK� KDVLO� DEVWUDNVL� WHUNHFLO� \DQJ� WLGDN� PHUXEDK� LGHQWLWDV� SDUDGLJPD��
%DLN�SDUDGLJPD�QRPLQD��YHUED��DMHNWLYD�GOO�

1RYHO�1RYHO� NDU\D�$QGUHD�+LUDWD� GLSLOLK� VHEDJDL� REMHN�SHQHOLWLDQ� NDUHQD� SHQXOLV�
PHOLKDW� EDQ\DNQ\D� GDWD� \DQJ� GDSDW� GLWHPXNDQ� GL� GDODP� QRYHO�QRYHO� WHUVHEXW�� VHKLQJJD�
PHQDULN�SHUKDWLDQ�SHQXOLV�XQWXN�PHQMDGLNDQ�QRYHO�QRYHO�WHUVHEXW�VHEDJDL�REMHN�SHQHOLWLDQ��
1RYHO�1RYHO� NDU\D� $QGUHD� KLUDWD�� DQWDUD� ODLQ� EHUMXGXO�� /DVNDU� 3HODQJL�� 6DQJ� 3HPLPSL��
(GHQVRU�� GDQ�0DU\DPDK�.DUSRY��'DUL� NHHPSDW� QRYHO� WHUVHEXW� SHQXOLV�PHQGDSDWNDQ�����
GDWD�WHUNDLW�SHQHOLWLDQ�LQL�

%HUGDVDUNDQ�ODWDU�EHODNDQJ�\DQJ�WHODK�GLXUDLNDQ��DGD�EHEHUDSD�PDVDODK�\DQJ�GDSDW�
GLLGHQWLILNDVLNDQ��\DNQL�

�� $SDNDK�\DQJ�PHQ\HEDENDQ�PXQFXOQ\D�PDNQD�NRPSRVLVL"
�� %DJDLPDQD�IXQJVL�NRQWHNV�NDOLPDW�SDGD�PDNQD�VXDWX�NDWD�GL�GDODP�NDOLPDW"
�� %DJDLPDQD�PDNQD�NRPSRVLVL�EHUXQVXU�DQJJRWD�WXEXK�\DQJ�WHUGDSDW�GDODP�1RYHO�

1RYHO�NDU\D�$QGUHD�+LUDWD"
�� $SD�VDMDNDK�EHQWXN�EHQWXN�NRPSRVLVL�EHUXQVXU�DQJJRWD�WXEXK�\DQJ�WHUGDSDW�GDODP�

1RYHO�1RYHO�NDU\D�$QGUHD�+LUDWD"

+$6,/�'$1�3(0%$+$6$1
%HUGDVDUNDQ� KDVLO� DQDOLVLV� GDQ� GHVNULSVL� GDWD� \DQJ� GLODNXNDQ�� PDND� GDSDW�

GLLQWHUSUHWDVLNDQ� EDKZD� WHODK� GLWHPXNDQ� ���� NDOLPDW� SHQJJXQDDQ� NRPSRVLVL� EHUXQVXU�
DQJJRWD� WXEXK� GDODP� QRYHO�QRYHO� NDU\D� $QGUHD� +LUDWD� WHUVHEXW�� 'DUL� NHHPSDW� QRYHO�
WHUVHEXW� \DQJ� SDOLQJ� EDQ\DN�PHQJJXQDNDQ� NRPSRVLVL� EHUXQVXU� DQJJRWD� WXEXK� GL� GDODP�
NDOLPDW� DGDODK� /DVNDU� 3HODQJL EHUMXPODK� ��� NDOLPDW� GHQJDQ� SHUVHQWDVH� ������� /DOX�GL�
XUXWDQ� NHGXD� DGD� QRYHO� 0DU\DPDK� .DUSRY EHUMXPODK� ��� NDOLPDW� GHQJDQ� SHUVHQWDVH�
�������8UXWDQ� NHWLJD� DGD� QRYHO�(GHQVRU� \DQJ� EHUMXPODK� ��� NDOLPDW� GHQJDQ� SHUVHQWDVH�
������� GDQ� SDGD� XUXWDQ� WHUDNKLU� QRYHO� 6DQJ� 3HPLPSL EHUMXPODK� ��� NDOLPDW� GHQJDQ�
SHUVHQWDVH�������

'DUL� ����NDOOLPDW� SHQJJXQDDQ�NRPSRVLVL� EHUXQVXU� DQJJRWD� WXEXK� GLWHPXNDQ�����
GDWD� NRPSRVLVL� \DQJ�GLJXQDNDQ�GDUL� ��� QDPD� DQJJRWD� WXEXK��1DPD DQJJRWD� WXEXK� \DQJ�
SDOLQJ� VHULQJ� GLJXQDNDQ� DGDODK� NHSDOD \DQJ� EHUMXPODK� ��� NDOLPDW� GHQJDQ� SHUVHQWDVH�
������� /DOX�� SDGD� XUXWDQ� NHGXD� DGDODK KDWL� EHUMXPODK� ��� NDOLPDW� GHQJDQ� SHUVHQWDVH�
������ GDQ� WHUDNKLU� GL� XUXWDQ� NHWLJD� DGDODK� PDWD \DQJ� EHUMXPODK� ��� NDOLPDW� GHQJDQ�
SHUVHQWDVH������

6HPHQWDUD�LWX��VHWHODK�WLJD�XUXWDQ�DQJJRWD�WXEXK�\DQJ�SDOLQJ�VHULQJ�GLJXQDNDQ�DGD�
DQJJRWD�WXEXK�ODLQ�\DQJ�PHQ\XVXOQ\D��\DLWX�ELELU EHUMXPODK���NDOLPDW�GHQJDQ�SHUVHQWDVH�
������ PXOXW EHUMXPODK� �� NDOLPDW� GHQJDQ� SHUVHQWDVH� ������ PXND� EHUMXPODK� �� NDOLPDW�
GHQJDQ�SHUVHQWDVH�������DNDO GDQ�MLZD EHUMXPODK���NDOLPDW�GHQJDQ�SHUVHQWDVH�������ODOX�
SXQJJXQJ�� EDKX�� NDNL�KLGXQJ� GDQ MDQWXQJ EHUMXPODK� �� NDOLPDW� GHQJDQ� SHUVHQWDVH� ����
NHPXGLDQ� OHKHU�� WXODQJ� GDQ� MDUL EHUMXPODK� �� NDOLPDW� GHQJDQ� SHUVHQWDVH� ������ OHQJDQ��
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WDQJDQ��GDQ�SHUXW EHUMXPODK���NDOLPDW�GHQJDQ�SHUVHQWDVH�������GDQ�GL�XUXWDQ�WHUDNKLU�DGD�
ODPEXQJ��QDGL��VHQGL��GDUDK��GDGD��RWDN��JLJL��OLGDK��NXOLW��OXWXW� GDQ�EDGDQ \DQJ�EHUMXPODK�
VDWX� NDOLPDW� GHQJDQ� SHUVHQWDVH� ������ 3HPEDKDVDQ� SHQHOLWLDQ� LQL�PHQFDNXS� SHPEDKDVDQ�
WHQWDQJ�SHQJJXQDDQ�NRPSRVLVL� EHUXQVXU� DQJJRWD� WXEXK� GDODP�QRYHO�QRYHO� NDU\D�$QGUHD�
+LUDWD�� +DVLO� SHQHOLWLDQ� PHQHPXNDQ� DGD� ���� NDOLPDW� \DQJ� PHQJJXQDNDQ� NRPSRVLVL�
EHUXQVXU� DQJJRWD� WXEXK� GDODP� QRYHO�QRYHO� WHUVHEXW�� 'DUL� NHHPSDW� QRYHO� WHUVHEXW� \DQJ�
SDOLQJ� EDQ\DN� PHQJJXQDNDQ� NRPSRVLVL� EHUXQVXU� DQJJRWD� WXEXK� GDODP� NDOLPDW� DGDODK�
QRYHO� /DVNDU� 3HODQJL� \DQJ� EHUMXPODK� ��� NDOLPDW� GHQJDQ� SHUVHQWDVH� �������� 'DUL� ����
NDOLPDW�GLWHPXNDQ�����NRPSRVLVL�GDUL����QDPD�DQJJRWD� WXEXK��GDQ�QDPD�DQJJRWD�EDGDQ�
\DQJ� IUHNXHQVL� SHQJJXQDDQQ\D� SDOLQJ� EDQ\DN� GLJXQDNDQ� DGDODK� NHSDOD EHUMXPODK� ���
NDOLPDW� GHQJDQ� SHUVHQWDVH� ������� .RPSRVLVL� EHUXQVXU� NDWD NHSDOD� EDQ\DN� GLWHPXNDQ�
GDODP� NDOLPDW� GLNDUHQDNDQ� LD� DGDODK� NRPSRQHQ� SDOLQJ� SHQWLQJ� GDODP� WXEXK� \DQJ�
PHQ\LPSDQ�RWDN�GL�GDODPQ\D��\DQJ�PDQD�RWDN�DGDODK�VXPEHU�VHJDOD�VHVXDWX�\DQJ�WHUMDGL�
SDGD� WXEXK� PDQXVLD�� .RPSRVLVL� EHUXQVXU� NDWD� NHSDOD VHULQJ� GLJXQDNDQ� ROHK� PDQXVLD�
XQWXN�PHUXMXN� NH� SHUQ\DWDDQ� VHRUDQJ�SHPLPSLQ� DWDX�NHWXD� \DQJ�PDQD� SRVLVL� SHPLPSLQ�
VHODOX�EHUDGD�GL�DWDV��VDPD�KDOQ\D�GHQJDQ�SRVLVL�NHSDOD�\DQJ�EHUDGD�GL�DWDV��0DND�GDUL�LWX��
IUHNXHQVL�WHUWLQJJL�GDODP�SHPEHQWXNNDQ�NDWD�EHQWXN�NDWD�PDMHPXN�LDODK�NHSDOD�

.HPXGLDQ�� VHWHODK� NHSDOD SHQJJXQDDQ� NRPSRVLVL� EHUXQVXU� DQJJRWD� WXEXK� MXJD�
GLWHPXNDQ� XQVXU� DQJJRWD� WXEXK� ODLQQ\D� WHUEDQ\DN� NHGXD� GDQ� \DQJ� VHULQJ�PXQFXO� \DLWX�
KDWL�� %DQ\DNQ\D� EHQWXN� NDWD� KDWL \DQJ� GLWHPXNDQ� VHWHODK� NDWD� NHSDOD� GDODP� NDOLPDW�
GLNDUHQDNDQ�KDWL�MXJD�ELDVD�GLVDQJNXWSDXWNDQ�GHQJDQ�SHUDVDDQ�PDQXVLD��%HQWXN�NRPSRVLVL
KDWL EDQ\DN�GLWHPXNDQ�GDODP�NDOLPDW�ELDVDQ\D�GDODP�NHDGDDQ�\DQJ�VHGDQJ�VHGLK�DWDX�SXQ�
JHPELUD�� DWDX� VHJDOD� \DQJ� VHGDQJ� GLUDVDNDQ� ROHK�PDQXVLD��0DND� GDUL� LWX�� EHQWXN� LGLRP�
NDWD� KDWL� VHULQJ� PXQFXO� GDODP� XUXWDQ� NHGXD� SDGD� NDOLPDW� GLNDUHQDNDQ� VHULQJQ\D�
GLJXQDNDQ�XQWXN�PHZDNLOL�SHUDVDDQ�VHVHRUDQJ GDODP�NHDGDDQ�DSDSXQ�

3DGD� XUXWDQ�NHWLJD� NRPSRVLVL� EHUXQVXU� DQJJRWD� WXEXK� \DQJ� VHULQJ�PXQFXO� GDODP�
NDOLPDW� DGDODK� PDWD�� %LDVDQ\D�� EHQWXN� NRPSRVLVL� PDWD GLJXQDNDQ� SDGD� NDOLPDW� \DQJ�
PHQJJDPEDUNDQ�VXDWX�SDQGDQJDQ�DWDX�SHQJOLKDWDQ�PHQJHQDL�VHVXDWX��.DUHQD�PDWD DGDODK�
DQJJRWD� WXEXK� \DQJ�PHPLOLNL� IXQJVL�PHOLKDW� VHJDOD� VHVXDWX� \DQJ� WHUMDGL� ODQJVXQJ�GDODP�
KLGXS�PDQXVLD�

'DODP� XUXWDQ�XUXWDQ� VHODQMXWQ\D� EHQWXN� NDWD� NRPSRVLVL� EHUXQVXU� DQJJRWD� WXEXK�
ODLQQ\D� SXQ� NHUDS� NDOL� GLJXQDNDQ� XQWXN� PHQJJDQWL� PDNQD� \DQJ� VHVXQJJXKQ\D� VHVXDL�
GHQJDQ� NDOLPDW� \DQJ� WHUGDSDW� GDODP� QRYHO�QRYHO� NDU\D� $QGUH� +LUDWD�� %DQ\DN�
GLJXQDNDQQ\D� NRPSRVLVL� EHUXQVXU� DQJJRWD� WXEXK� GDODP� QRYHO�QRYHO� LQL� PHQDQGDNDQ�
EDKZD� DQJJRWD� WXEXK� PDQXVLD� VDODK� VDWX� NDWD� \DQJ� VDQJDW� GRPLQDQ� GLJXQDNDQ� ROHK�
PDV\DUDNDW�OXDV�XQWXN�PHQJJDPEDUNDQ�PHZDNLOL�VHVXDWX�\DQJ�LQJLQ�PHUHND�NDWDNDQ�\DQJ�
VHGDQJ�PHUHND�UDVDNDQ�

.RPSRVLVL� EHUXQVXU� DQJJRWD� WXEXK� MXJD� GLEDJL� PHQMDGL� �� EHQWXN� \DLWX� NDWD�
PDMHPXN� GDQ� LGLRP�� 6HWHODK� GLEDFD� GDQ� GLWHOLWL�� NHHPSDW� QRYHO� NDU\D� DQGUHD� KLUDWD� LQL�
GLWHPXNDQ� ��� NDOLPDW� GDODP EHQWXN� NDWD�PDMHPXN� GDQ� ��� NDOLPDW� GDODP� EHQWXN� LGLRP��
\DQJ� PDQD� VHPXD� EHQWXN� WHODK� GLMHODVNDQ� VDWX� SHUVDWX� PDNQD� \DJ� WHODK� GLDQDOLVLV�
VHEHOXPQ\D��3DGD�VDDW�PHPDNQDL�VHPXD�EHQWXN�NRPSRVLVL�EHUXQVXU�DQJJRWD�WXEXK�GDODP�
QRYHO� WHUVHEXW�� VHEHOXPQ\D� KDUXV� GLOLKDW� WHUOHELK� GDKXOX� GDUL� SHQJJXQDDQ� EHQWXN�
NRPSRVLVL� WHUVHEXW� GL� GDODP� PDVLQJ�PDVLQJ� NDOLPDW�� NDUHQD� PDNQD� NRPSRVLVL� GDSDW�
GLWHPXNDQ�GHQJDQ�PHOLKDW�VHFDUD�NHVHOXUXKDQ�NDOLPDW�GDODP�QRYHO�

.(6,038/$1
%HUGDVDUNDQ� KDVLO� DQDOLVLV�� LQWHUSUHWDVL�� GDQ� SHPEDKDVDQ� PHQJHQDL� SHQJJXQDDQ�

NRPSRVLVL�EHUXQVXU�DQJJRWD�WXEXK�GDODP�QRYHO�QRYHO�NDU\D�$QGUHD�+LUDWD�GLWHPXNDQ�����
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NDOLPDW�SHQJJXQDDQ�NRPSRVLVL� EHUXQVXU� DQJJRWD� WXEXK�GDODP�QRYHO�QRYHO� WHUVHEXW��'DUL�
NHHPSDW� QRYHO� WHUVHEXW� \DQJ� SDOLQJ� EDQ\DN PHQJJXQDNDQ� NRPSRVLVL� EHUXQVXU� DQJJRWD�
WXEXK� GL� GDODP� NDOLPDW� DGDODK� /DVNDU� 3HODQJL \DQJ� EHUMXPODK� ��� GHQJDQ� SHUVHQWDVH�
������� 0DU\DPDK� .DUSRY EHUMXPODK� ��� NDOLPDW� GHQJDQ� SHUVHQWDVH� ������� (GHQVRU
EHUMXPODK���� NDOLPDW� GHQJDQ�SHUVHQWDVH� ������GDQ�GL� XUXWDQ SDOLQJ� VHGLNLW� SHQJJXQDDQ�
NRPSRVLVL� GDODP� NDOLPDW� LDODK� 6DQJ� 3HPLPSL EHUMXPODK� ��� NDOLPDW� GHQJDQ� SHUVHQWDVH�
�������'DUL� ���� NDOLPDW� GLWHPXNDQ� ���� EHQWXN� NRPSRVLVL� GDUL� ��� QDPD� DQJJRWD� WXEXK�
\DQJ�GLJXQDNDQ��1DPD�DQJJRWD�WXEXK�\DQJ�SDOLQJ�EDQ\DN�GLJXQDNDQ�DGDODK�NHSDOD \DQJ�
EHUMXPODK����NDOLPDW�GHQJDQ�SHUVHQWDVH��������.RPSRVLVL�EHUXQVXU�NDWD NHSDOD�EDQ\DN�
GLWHPXNDQ� GDODP� NDOLPDW� GLNDUHQDNDQ� LD� DGDODK� NRPSRQHQ� SDOLQJ� SHQWLQJ� GDODP� WXEXK�
\DQJ�PHQ\LPSDQ�RWDN�GL� GDODPQ\D�� \DQJ�PDQD� RWDN� DGDODK� VXPEHU� VHJDOD� VHVXDWX� \DQJ�
WHUMDGL� SDGD� WXEXK� PDQXVLD�� .RPSRVLVL� EHUXQVXU� NDWD� NHSDOD VHULQJ� GLJXQDNDQ� ROHK�
PDQXVLD� XQWXN� PHUXMXN� NH� SHUQ\DWDDQ� VHRUDQJ� SHPLPSLQ� DWDX� NHWXD� \DQJ� PDQD� SRVLVL�
SHPLPSLQ� VHODOX� EHUDGD� GL� DWDV�� VDPD� KDOQ\D� GHQJDQ� SRVLVL� NHSDOD� \DQJ� EHUDGD� GL� DWDV��
/DOX��SDGD�XUXWUDQ�NHGXD�DGDODK�KDWL�EHUMXPODK����NDOLPDW�GHQJDQ�SHUVHQWDVH�������GDQ�
WHUDNKLU�GL�XUXWDQ�NHWLJD�DGDODK�PDWD�\DQJ�EHUMXPODK����NDOLPDW�GHQJDQ�SHUVHQWDVH�������
$QJJRWD� WXEXK� \DQJ� PHPLOLNL� IUHNXHQVL� WHUNHFLO� GDODP� SHQJJXQDDQ� NRPSRVLVL� EHXQVXU�
DQJJRWD�WXEXK�DGDODK�ODPEXQJ��QDGL��VHQGL��GDUDK��GDGD��RWDN��JLJL��OLGDK��NXOLW��OXWXW� GDQ�
EDGDQ \DQJ� \PDVLQJ�PDVLQJ� EHUMXPODK� �� NDOLPDW� GHQJDQ� SHUVHQWDVH� ������ 3HQ\HEDE�
DQJJRWD�DQJJRWD� WXEXK� LQL� MDUDQJ� PXQFXO� GDODP� SHQJJXQDDQ� NRPSRVLVL� GLNDUHQDNDQ�
VHEDJLDQ� GDUL� DQJJRWD� WXEXK� WHUVHEXW� MDUDQJ� GLNDLWNDQ� XQWXN� PHPDNQDL� VHVXDWX� DWDX�
PHQJJDPEDUNDQ� VXDWX� KDO�EHQGD�� 'DUL� ���� NDWD� NRPSRVLVL� EHUXQVXU� DQJJRWD� WXEXK��
NRPSRVLVL� EHQWXN� NDWD� PDMHPXN� OHELK� EDQ\DN� GLWHPXNDQ� GLEDQGLQJNDQ� GHQJDQ� EHQWXN�
LGLRP�� .DWD� PDMHPXN� GLWHPXNDQ� EHUMXPODK� ��� NDOLPDW� GHQJDQ� SHUVHQWDVH� ����� GDQ�
LGLRP EHUMXPODK� ��� NDOLPDW� GHQJDQ� SHUVHQWDVH� �������.RPSRVLVL� EHQWXN� NDWD�PDMHPXN�
GHQJDQ� IUHNXHQVL� NHPXQFXODQ� WHUWLQJJL� DGDODK� DQJJRWD� WXEXK� EHUXQVXU� NDWD� NHSDOD� \DQJ�
EHUMXPODK� ��� NDOLPDW� GHQJDQ� SHUVHQWDVH� ������� VHGDQJNDQ� NRPSRVLVL� EHQWXN� LGLRP�
GHQJDQ� SHUVHQWDVH� WHUWLQJJL� DGDODK� DQJJRWD� WXEXK� EHUXQVXU� NDWD� KDWL� \DQJ� EHUMXPODK� ���
NDOLPDW�GHQJDQ�SHUVHQWDVH�������

'$)7$5�58-8.$1
$EGXO�&KDHU������� 3HQJDQWDU�6HPDQWLN�%DKDVD�,QGRQHVLD��-DNDUWD��5LQHND�&LSWD

$EGXO�&KDHU��������/LQJXLVWLN�8PXP��-DNDUWD��5LQHND�&LSWD�

(GL�6XEURWR��������3HQJDQWDU�6WXGL�6HPDQWLN�GDQ�3UDJPDWLN��6XUDNDUWD��&DNUDZDOD�0HGLD

)DWLPDK�'MDMDVXGDUPD��������6HPDQWLN�,��%DQGXQJ��(UHVFR

+DVDQ� $OZL������� 7DWD� %DKDVD� %DNX� %DKDVD� ,QGRQHVLD� (GLVL� NH� ,,,�� -DNDUWD�� %DODL�
3XVWDND�

0DQVRHU�3DWHGD��������6HPDQWLN�/HNVLNDO��-DNDUWD��5LQHND�&LSWD
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