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$EVWUDFW
7KLV� LV� D� UHVHDUFK� RQ� OLQJXLVWLFV� ILHOG�� WKDW� LV� 1DVDOL]DWLRQ� 3URFHVV� RI� %LGD\XK�6RPX�
ODQJXDJH��1DVDOL]DWLRQ�LV�LV�D�SURFHVV�RI�DIIL[DWLRQ�DV�RQH�RI�ZRUG�IRUPDWLRQ�SURFHVVHV��
7KH�1DVDOL]DWLRQ�LV�RQH�RI�SURFHVVHV�WR�GHULYH�YHUE��WKDW�LV�WUDQVLWLYH�YHUE��5HVXOW�RI�WKH�
UHVHDUFK� VKRZV�� WKH� 1DVDOL]DWLRQ� 3URFHVV� LQ� WKH� %LGD\XK�6RPX� ODQJXDJH� LV� DSSOLHG�
WKURXJK�DIIL[DWLRQ�RI�1DVDOL]DWLRQ�PRUSKHPH�DQG�LWV�YDULDQWV�FRPSULVLQJ�DOORPRUSKV�DQG�
KRPRUJDQLF� QDVDOV� WR� URRW� ZRUG�� $QDO\VLV� RQ� VWUXFWXUH� VKRZV�� 1DVDOL]DWLRQ� LQ� WKH�
%LGD\XK�6RPX� ODQJDXJH� DSSOLHV� E\� UHSODFLQJ� DQG�RU� DGGLQJ� URRW� ZRUG� ZLWK� WKH�
DOORPRUSKV� DQG� KRPRUJDQLF� QDVDOV�� 7KHUHIRUH�� � WKH�1DVDOL]DWLRQ� LQ� WKH� %LGD\XK�6RPX�
ODQJXDJH�IXQFWLRQV�ERWK�DV�FODVV�PDLQWDLQLQJ�DQG�FODVV�FKDQJLQJ��$V�FODVV�PDLQWDLQLQJ��
WKH�1DVDOL]DWLRQ�LV�SUHIL[HG�WR�URRW�ZRUG�WKDW�LV�YHUEDO��0HDQZKLOH�DV�FODVV�FKDQJLQJ��WKH�
1DVDOL]DWLRQ� LQ� WKLV� %LGD\XK�6RPX� ODQJXDJH� LV� SUHIL[HG� WR� URRW� ZRUG� WKDW� LV� QRPLQDO��
%HVLGHV�� LW�ZDV�DOVR� IRXQG�RXW� WKDW� WKH�1DVDOL]DWLRQ� LV� IXQFWLRQHG� WR�GHULYH�DFWLYH�YHUE��
WKDW�LV�WUDQVLWLYH�YHUE�

.H\ZRUGV�� 1DVDOL]DWLRQ� 3URFHVV� 0RUSKHPH� DQG� 1DVDOL]DWLRQ� $OORPRUSK�� 5HSDOFLYH�
DQG�$GGLWLYH�1DVDOL]DWLRQ�

3(1'$+8/8$1
3HQHOLWLDQ� LQL� DGDODK� SHQHOLWLDQ� WHQWDQJ�

SURVHV� QDVDOLVDVL�� \DLWX� VDWX� VXE�EDJLDQ� GDUL�
SURVHV� SHPEHQWXNDQ� NDWD� PHODOXL�
SHQJLPEXKDQ�� 'HQJDQ� GHPLNLDQ�� SHQHOLWLDQ�
LQL� DGDODK� SHQHOLWLDQ� WHQWDQJ� PRUIRORJL�
PHODOXL� SURVHV� SHQJLPEXKDQ�� GDQ� GLEDWDVL�
NHSDGD� SURVHV� QDVDOLVDVL�� 3URVHV� PRUIRORJL��
PHQXUXW� 5DPODQ� ����������� WHUGLUL� GDUL�
VHNXUDQJ�NXUDQJQ\D� WLJD� SURVHV�� \DLWX�
SHQJLPEXKDQ�� SHQJJDQGDDQ� GDQ�
SHPDMHPXNDQ�� 6HWHUXVQ\D�� SHQJLPEXKDQ��
WHUPDVXN� QDVDOLVDVL�� DGDODK� SURVHV�
PHQDPEDKNDQ� PRUIHP� WHULNDW� DWDX� LPEXKDQ�
NHSDGD� PRUIHP� EHEDV� DWDX� NDWD� GDVDU��
0RUIHP� WHULNDW� DWDX� LPEXKDQ� WHUVHEXW� WHUGLUL�
GDUL�PRUIHP�DZDODQ��PRUIHP�DNKLUDQ��PRUIHP�
VLVLSDQ�� GDQ� PRUIHP� WHULNDW�WHUEDJL� �OLKDW�

+DULPXUWL� .ULGDODNVDQD�� ������������� /HELK�
ODQMXW�� SHQJLPEXKDQ� PHQXUXW� $EGXOODK�
+DVVDQ� ������������ DGDODK� SURVHV�
SHPEHQWXNDQ� NDWD� EHULPEXKDQ� GHQJDQ�
PHQDPEDKNDQ�LPEXKDQ�NHSDGD�PRUIHP�EHEDV�
DWDX� NDWD� GDVDU�� 'HQJDQ� GHPLNLDQ��
EHUGDVDUNDQ� NHGXGXNDQQ\D�� \DLWX� VHEHOXP�
PRUIHP� EHEDV� DWDX� NDWD� GDVDU�� QDVDOLVDVL�
PHUXSDNDQ� PRUIHP� LPEXKDQ�� \DLWX� DZDODQ��
1DPXQ�GHPLNLDQ��QDVDOLVDVL�WLGDN�VHSHQXKQ\D�
GDSDW� GLDQJJDS� DZDODQ� NDUHQD� EHQWXNQ\D�
WLGDN� GDODP� EHQWXN� VXNXDQ� �OLKDW� 5RKDQL�
0RKG�<XVRI�������������

'HQKDP� GDQ� /REHFN� �����������
PHQJHPXNDNDQ� EDKZD� LPEXKDQ� DGDODK�
PRUIHP� \DQJ� GLLPEXKNDQ� NHSDGD� PRUIHP�
ODLQ�� \DLWX� PRUIHP� EHEDV� DWDX� NDWD� GDVDU�
PHODOXL� VXDWX� SURVHV� \DQJ� GLVHEXW� VHEDJDL�
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SHQJLPEXKDQ�� 2OHK� NDUHQD� LWX�� LPEXKDQ�
DGDODK�PRUIHP� WHULNDW��\DLWX�DZDODQ�� DNKLUDQ��
VLVLSDQ� GDQ�PRUIHP� WHULNDW�WHUEDJL��'DUL� VHJL�
NHGXGXNDQ�� PRUIHP� DZDODQ� DGDODK� VHEHOXP�
PRUIHP� EHEDV� DWDX� NDWD� GDVDU�� PRUIHP�
DNKLUDQ� DGDODK� VHVXGDK� PRUIHP� EHEDV��
PRUIHP� VLVLSDQ� DGDODK� GL� DQWDUD� IRQHP�
NRQVRQDQ� SHUWDPD� GDQ� IRQHP� YRNDO� NHGXD�
GDUL� PRUIHP� EHEDV�� GDQ� PRUIHP� WHULNDW�
WHUEDJL� DGDODK� VHEHOXP� GDQ� VHVXGDK� PRUIHP�
EHEDV� DWDX� NDWD� GDVDU� �OLKDW� +DULPXUWL�
.ULGDODNVDQD�� ������������� 6HWHUXVQ\D��
PRUIHP�WHULNDW�VHSHUWL�GLQ\DWDNDQ�ROHK�.LHIIHU�
GDQ� /HVDX[� ������� WHUEDJL� NHSDGD� PRUIHP�
LQIOHNVL� GDQ� GHULYDVL�� 1DPXQ� EHJLWX�� XQWXN�
SHQHOLWLDQ� LQL� PRUIHP� WHULNDW� WHUVHEXW� DGDODK�
PRUIHP�GHULYDVL��\DLWX�PRUIHP�QDVDOLVDVL�DWDX�
PRUIHP� DZDODQ�� 0RUIHP� GHULYDVL� DGDODK�
PRUIHP� LPEXKDQ�\DQJ�EHUIXQJVL�PHQHWDSNDQ�
DWDX�PHQJXEDK� JRORQJDQ� NDWD� DWDX� EHUPDNQD�
PHQHWDSNDQ� DWDX� PHQJXEDK� NHODV� NDWD �OLKDW�
.LHIIHU�GDQ�/HVDX[�������������

3HQHOLWLDQ� LQL� PHUXSDNDQ� SHQHOLWLDQ�
PHQJHQDL� SHPEHQWXNDQ� NDWD� NRPSOHNV� WDN�
VHWDUD�DWDX�NDWD�EHUODSLV�GDUL�%DKDVD�%LGD\XK�
6RPX�� \DLWX� NDWD� NHUMD� DNWLI� \DQJ� WHUEHQWXN�
GHQJDQ� PRUIHP� QDVDOLVDVL� GDQ� DORPRUI�
DORPRUIQ\D�� .DWD� NRPSOHNV� EHUGDVDUNDQ�
VWUXNWXU�� WHUGLUL� GDUL� VHNXUDQJ�NXUDQJQ\D� VDWX�

PRUIHP� EHEDV� �� VDWX� PRUIHP� WHULNDW�� VDWX�
PRUIHP�EHEDV���VDWX�PRUIHP�EHEDV��DWDX�VDWX�
PRUIHP�WHULNDW���VDWX�PRUIHP�EHEDV��DWDX�VDWX�
PRUIHP� WHULNDW� �� VDWX� PRUIHP� EHEDV� �� VDWX�
PRUIHP� WHULNDW� �OLKDW� $VPDK� +DML� 2PDU��
���������� 6HWHUXVQ\D� XQWXN� SHQHOLWLDQ� LQL��
SHPEHQWXNDQ� NDWD� NHUMD� DNWLI� GDUL� %DKDVD�
%LGD\XK�6RPX�PHOLEDWNDQ�PRUIHP� QDVDOLVDVL�
\DQJ� WHUEHQWXN� GHQJDQ� VWUXNWXU� 1DVDOLVDVL� ��
0RUIHP�%HEDV�

%DKDVD� %LGD\XK�6RPX� GLWXWXUNDQ� ROHK�
PDV\DUDNDW�%LGD\XK�6RPX�\DQJ�WLQJJDO�GL����
NDPSXQJ�GL�GXD�.HFDPDWDQ��\DLWX�.HPED\DQ�
GDQ� 1R\DQ� GL� .DEXSDWHQ� 6DQJJDX�� 3URYLQVL�
.DOLPDQWDQ� %DUDW�� ,QGRQHVLD� �6XMDUQL� $OOR\��
GNN����������.HGXD�NHFDPDWDQ�WHUVHEXW�EHUDGD�
VHNLWDU� ��� NLORPHWHU� GDUL� SHUEDWDVDQ�
.DOLPDQWDQ�,QGRQHVLD� GDQ� 6DUDZDN�0DOD\VLD�
�VLODKNDQ� OLKDW� SHWD� GL� EDZDK��� %DKDVD�
%LGD\XK�6RPX� WHUVHEXW� GLWXWXUNDQ� ROHK� NLUD�
NLUD� VHEDQ\DN� ������� RUDQJ� �VXPEHU�� .DQWRU�
.HSHQGXGXNDQ� GDQ� &DWDWDQ� 6LSLO� .DEXSDWHQ�
6DQJJDX�� ������� 6HWHUXVQ\D�� VHFDUD� XPXP�
PDV\DUDNDW� %LGD\XK�6RPX� EHNHUMD� VHEDJDL�
SHWDQL�GDQ�SHNHEXQ�VHUWD�WHUGDSDW�VHGLNLW�\DQJ�
EHNHUMD� VHEDJDL� SHJDZDL� QHJHUL�� .HEHUDGDDQ�
PDV\DUDNDW� %LGD\XK�6RPX� SHQXWXU� %DKDVD�
%LGD\XK�6RPX� GDSDW� GLOLKDW� SDGD� SHWD� GL�
EDZDK�LQL�

*DPEDU����3HWD�/HWDN�.HFDPDWDQ�.HPED\DQ�GDQ�1R\DQ��.DEXSDWHQ�6DQJJDX��3URYLQVL�
.DOLPDQWDQ�%DUDW��,QGRQHVLD

�6XPEHU��.DQWRU�%XSDWL�6DQJJDX�������

6NRS� SHQHOLWLDQ� LQL� DGDODK� SHQJLPEXKDQ�
\DQJ�PHOLEDWNDQ�SURVHV�QDVDOLVDVL�SDGD�EDJLDQ�
DZDO�PRUIHP�EHEDV�DWDX�NDWD�GDVDU��.DMLDQ�LQL�
EHUWXMXDQ� XQWXN� PHQJLGHQWLILNDVL� PRUIHP�
QDVDOLVDVL� GDQ� � DORPRUI�DORPRUI� DWDX� YDULDVL�

YDULDVLQ\D�� GDQ� PHQGHVNULSVLNDQ� SURVHV�
QDVDOLVDVL� XQWXN� PHPEHQWXN� NDWD� NHUMD� DNWLI�
GDUL� SDGD� %DKDVD� %LGD\XK�6RPX�� 5XPXVDQ�
PDVDODK� GDQ� WXMXDQ� SHQHOLWLDQ� LQL� DGDODK�
DORPRUI� GDQ� QDVDO� \DQJ� WHUPDVXN� PRUIHP�

EKz�E

<�D��z�E
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QDVDOLVDVL� GDODP� %DKDVD� %LGD\XK�6RPX��
DORPRUI� SHQJJDQWL� GDQ� SHQDPEDK� VHUWD� QDVDO�
SHQDPEDK�� QDVDOLVDVL� VHEDJDL� SHQHWDS� GDQ�
SHQJXEDK�JRORQJDQ�NDWD��

+DVLO� SHQHOLWLDQ� LQL� UHOHYDQ� XQWXN�
PHQDPEDK� NKDVDQDK� SHQHOLWLDQ� GL� ELGDQJ�
PRUIRORJL��NKXVXVQ\D�1DVDOLVDVL�VHUWD�UHOHYDQ�
VHEDJDL� VXPEHU� DWDX� UXMXNDQ� EDJL� SHQHOLWLDQ�
SHQHOLWLDQ� VHUXSD� XQWXN�EDKDVD�EDKDVD� ODLQ�GL�
1XVDQWDUD� \DQJ� EHOXP� GLWHOLWL�� $NKLUQ\D��
SHQHOLWLDQ� LQL� UHOHYDQ� VHEDJDL� VDWX� XSD\D�
XQWXN�PHQGRNXPHQWDVLNDQ�DWDX�PHUHNDP�GDQ�
PHPSXEOLNDVLNDQ� VXSD\D� PHQMDGL�
SHQJHWDKXDQ� OLQJXLVWLN�� NKXVXVQ\D� GL� ELGDQJ�
1DVDOLVDVL�EDJL�PDV\DUDNDW�DZDP��PDV\DUDNDW�
DNDGHPLN�SHPEHODMDU�EDKDVD�GDQ�SDUD�SHQHOLWL�
EDKDVD�\DQJ�ODLQ�

7HRUL� \DQJ� GLUXMXN� XQWXN� SHQHOLWLDQ� LQL�
DGDODK� WHRUL� VWUXNWXUDO�� \DLWX� WHRUL� \DQJ�
PHOLKDW�EDKZD�VXDWX�NDWD�PHPSXQ\DL�VWUXNWXU�
DWDX�UDQJND�WHUWHQWX��OLKDW�%ORRPILHOG���������
6WUXNWXU�DWDX�UDQJND�NDWD�WHUVHEXW�EROHK�WHUGLUL�
GDUL� SDGD� JDEXQJDQ� DWDV� PRUIHP� EHEDV� GDQ�
PRUIHP� WHULNDW�� DWDX� PHUXSDNDQ� JDEXQJDQ�
GDUL� LPEXKDQ� GDQ� NDWD� GDVDU� DWDX� NDWD� DNDU��
'HQJDQ� GHPLNLDQ�� EHUGDVDUNDQ� VWUXNWXU� DWDX�
UQJND�� NDWD� WHUGLUL� GDUL� NDWD� WXQJJDO�� \DLWX�
PRUIHP�EHEDV�GDQ�NDWD�NRPSOHNV�\DQJ�WHUEDJL�
DWDV� NDWD� EHUODSLV� GDQ� NDWD� PDMPXN� �OLKDW� GH�
6DXVVXUH��������GDQ�&U\VWDO���������

1DVDOLVDVL� GDODP� SHPEHQWXNDQ� NDWD�
PHQJDFX� NHSDGD� SURVHV� PHQDPEDK� DWDX�
PHQJJDQWLNDQ� IRQHP� SHUWDPD� NDWD� GDVDU�
GHQJDQ� IRQHP� \DQJ� KRPRUJDQ� DWDX�
KRPRUJDQLN��OLKDW�$VPDK�+DML�2PDU����������
GDQ� 5RKDQL� 0RKG� <XVRI�� ����������� 'DODP�
KDO� LQL� QDVDOLVDVL� EROHK� EHUIXQJVL� VHEDJDL�
SHQJJDQWL� GDQ� SHQDPEDK�� 1DVDOLVDVL� \DQJ�
EHUIXQJVL� VHEDJDL� SHQJJDQWL� DGDODK� SURVHV�
\DQJ�PHQJJDQWLNDQ�IRQHP�SHUWDPD�NDWD�GDVDU�
GHQJDQ� EXQ\L� QDVDO�� VHGDQJNDQ� QDVDOLVDVL�
\DQJ� EHUIXQJVL� VHEDJDL� SHQDPEDK� DGDODK�
SURVHV� PHOHWDNNDQ� EXQ\L� QDVDO� VHEHOXP� NDWD�
GDVDU� �OLKDW� 5RKDQL� 0RKG� <XVRI�� ���������
GDQ� ������ 2OHK� NDUHQD� LWX�� QDVDOLVDVL� EHUDUWL�
VXDWX� SURVHV� PHQJJDQWL� GDQ�DWDX� PHQDPEDK�
IRQHP�SHUWDPD�NDWD�GDVDU�GHQJDQ�IRQHP�QDVDO�
DWDX� PHUXSDNDQ� SURVHV� SHOHEXUDQ� IRQHP�

PHODOXL� SHQ\HQJDXDQ� SDGD� IRQHP� SHUWDPD�
NDWD� DNDU� DWDX� NDWD� GDVDU�%HUGDVDUNDQ�
NHGXGXNDQQ\D GDODP� NDWD�� QDVDOLVDVL�
PHUXSDNDQ� LPEXKDQ� DZDODQ�� :DODXSXQ�
GHPLNLDQ� QDVDOLVDVL� WLGDN� EROHK� GLDQJJDS�
VHEDJDL� DZDODQ� VHSHQXKQ\D� NDUHQD�
NHKDGLUDQQ\D�WLGDN�GDODP�EHQWXN�VXNXDQ�DWDX�
VXNX� NDWD� �OLKDW� 5RKDQL� 0RKG� <XVRI��
�����������

6HWHUXVQ\D�� EHUGDVDUNDQ� NDWD� EHQWXNDQ�
\DQJ� WHUEHQWXN� GDUL� SURVHV� QDVDOLVDVL�� \DLWX�
NDWD� NHUMD� DNWLI�� PDND� QDVDOLVDVL� PHUXSDNDQ�
PRUIHP� DWDX� DZDODQ� YHUEDO�� $VPDK� +DML�
2PDU�����������PHQ\DWDNDQ�EDKZD�QDVDOLVDVL�
PHUXSDNDQ� PRUIHP� YHUEDO� \DQJ� EHUIXQJVL�
EDLN� VHEDJDL� SHQHWDS� PDXSXQ� SHQJXEDK�
JRORQJDQ� NDWD�� 2OHK� NDUHQD� LWX�� QDVDOLVDVL�
VHEDJDL� SHQHWDS� JRORQJDQ� NDWD� GLWDPEDKNDQ�
NHSDGD� NDWD� GDVDU� JRORQJDQ� NHUMD� GDQ� VLIDW��
VHGDQJNDQ� QDVDOLVDVL� VHEDJDL� SHQJXEDK�
JRORQJDQ�NDWD��GLWDPEDKNDQ�NHSDGD�NDWD�GDVDU�
JRORQJDQ� EHQGD�� 'HQJDQ� IXQJVL� SHQHWDS��
QDVDOLVDVL� PHQDQGDNDQ� EDKZD� NDWD� NHUMD�
DGDODK� NDWD� NHUMD� WUDQVLWLI�� 6HWHUXVQ\D��
QDVDOLVDVL� VHEDJDL� SHQJXEDK� JRORQJDQ� NDWD�
PHQJKDVLONDQ� NDWD� YHUEDO� GDUL� NDWD� QRPLQDO�
�OLKDW�$VPDK�+DML�2PDU��������������

1DVDOLVDVL�PHUXSDNDQ�PRUIHP�YHUEDO�GDQ�
EHUIXQJVL� VHEDJDL� SHQHWDS� GDQ� SHQJXEDK�
JRORQJDQ� NDWD�� 6HEDJDL� SHQHWDS�� QDVDOLVDVL�
GLLPEXKNDQ� NHSDGD� NDWD� NHUMD� GDQ� NDWD� VLIDW�
VHUWD� PHQDQGDNDQ� EDKZD� NDWD� NHUMD� DGDODK�
NDWD�NHUMD� DNWLI��6HEDJDL�SHQJXEDK��QDVDOLVDVL�
GLLPEXKNDQ� NHSDGD� NDWD� EHQGD� DWDX�
PHQJKDVLONDQ� NDWD� YHUEDO� GDUL� SDGD� NDWD�
QRPLQDO� �OLKDW� $VPDK� +DML� 2PDU�� ��������
����� 'HQJDQ� GHPLNLDQ� GDSDW� GLNDWDNDQ��
QDVDOLVDVL�EHUDUWL�VXDWX�SURVHV�PHQJJDQWL�DWDX�
PHQDPEDK� IRQHP� DZDO� GDUL� SDGD� PRUIHP�
EHEDV� DWDX� NDWD� GDVDU� PHQJJXQDNDQ� IRQHP�
QDVDO��

.DLGDK� DWDX� PHWRGH� \DQJ� GLJXQDNDQ�
GDODP�SHQHOLWLDQ� LQL� NDLGDK� SHQHOLWLDQ� KXOXDQ�
�XSVWUHDP� UHVHDUFK�� \DQJ� GLODNXNDQ� VHFDUD�
GHVNULSWLI� �OLKDW� $VPDK� +DML� 2PDU�� ��������
GHQJDQ� WHNQLN� SHQJXPSXODQ� GDWD�� \DLWX�
PHUHNDP� �UHFRUGLQJ��� 'DWD� \DQJ� GLSLOLK� GDQ�
GLEDKDV� GDODP� SHQHOLWLDQ� LQL� DGDODK� GDWD�
%DKDVD %LGD\XK�6RPX� \DQJ� PHQJDQGXQJ�
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PRUIHP�QDVDOLVDVL�GDQ�YDULDVL�YDULDVLQ\D��OLKDW�
6XGDU\DQWR�� ������� 6XPEHU� GDWD� SHQHOLWLDQ�
DGDODK�LQIRUPDQ�SHQXWXU�DVOL�%DKDVD�%LGD\XK�
6RPX��EDLN� ODNL�ODNL�PDXSXQ�SHUHPSXDQ��GDQ�
EHUXPXU� ������ WDKXQ�� 3HQGHNDWDQ� \DQJ�
GLJXQDNDQ� GDODP� SHQHOLWLDQ� LQL� DGDODK�
NXDOLWDWLI� �$VPDK� +DML� 2PDU�� �������
0HPSHUKDWLNDQ� EDKZD� PRUIHP� EHUIXQJVL�
VHEDJDL�SHQHWDS�GDQ�SHQJXEDK�JRORQJDQ�NDWD��
PDND�SHQGHNDWDQ�6LVWHPLN��%HUU\��������MXJD�
GLJXQDNDQ�GDODP�NDMLDQ�LQL��7HNQLN�SHPLODKDQ�
GDWD� DGDODK� WHNQLN� HOLVLWDVL� DWDX� SHQ\RUWLUDQ�
GDWD� EHUGDVDUNDQ� NHORPSRN� DWDX� JRORQJDQ�
GDWD�� PLVDOQ\D� NHORPSRN� DORPRUI� SHQJJDQWL�
GDQ� SHQDPEDK�� $QDOLVLV� GDWD� GLODNXNDQ�
GHQJDQ� WHNQLN� GHVNULSWLI�� $QDOLVLV� GHVNULSWLI�
EDJL� SHQHOLWLDQ� EDKDVD� DGDODK� DQDOLVLV� \DQJ�
GLODNXNDQ� XQWXN� PHQGHVNULSVLNDQ� VXDWX�
EDKDVD��OLKDW�6DPVXUL������������

+DVLO�GDQ�3HPEDKDVDQ

+DVLO� DQDOLVLV� GDWD� PHQXQMXNNDQ� EDKZD�
QDVDOLVDVL� MXJD� WHUGDSDW� GDODP� %DKDVD�
%LGD\XK�6RPX� GDQ� GDSDW� EHUIXQJVL� VHEDJDL�
SHQHWDS� GDQ� SHQJXEDK� JRORQJDQ� NDWD�� VHUWD�
PHQJKDVLONDQ� NDWD� NHUMD� DNWLI�� 6HEDJDL�
SHQHWDS� JRORQJDQ� NDWD�� QDVDOLVDVL� KDGLU�
EHUVDPD� NDWD� DNDU� GDQ� JRORQJDQ� NDWD� NHUMD��
GDQ� VHEDJDL� SHQJXEDK� JRORQJDQ�� QDVDOLVDVL�
KDGLU� GHQJDQ� NDWD� DNDU� JRORQJDQ� EHQGD� GDQ�
VLIDW�� )XQJVL� LQL� EHUJDQWXQJ� NHSDGD� NDWD� DNDU�
\DQJ� KDGLU� EHUVDPD� XQVXU� QDVDO� WHUVHEXW�� 'L�
VDPSLQJ� LWX�� PRUIHP� QDVDOLVDVL� LQL�
PHPSXQ\DL� GDIWDU� DORPRUIQ\D� WHUVHQGLUL��
.DUHQD� LWX� EHUGDVDUNDQ� GDWD� GLGDSDWL� EDKZD�
PRUIHP� QDVDOLVDVL� GDODP� %DKDVD� %LGD\XK�
6RPX� VHSHUWL� MXJD� GDODP� EDKDVD� ,EDQ� �OLKDW�
$VPDK�+DML�2PDU������������GDSDW�GLEDJLNDQ�
NHSDGD�WLJD�DORPRUI��\DLWX��
ϭ͘ �ůŽŵŽƌĨ�ͬ�Ȃ ͬ�
Ϯ͘ �ůŽŵŽƌĨ�ͬ ĞͲͬ�
ϯ͘ �ůŽŵŽƌĨ�ͬ ŝͲͬ�

6HWLDS� DORPRUI� GL� DWDV� PHPSXQ\DL�
SHUDWXUDQQ\D�PDVLQJ�PDVLQJ��$ORPRUI ͬ� Ȃ ͬ�
DGDODK� DORPRUI� \DQJ� GLZDNLOL� ROHK� EXQ\L�
EXQ\L� QDVDO� �P��� �Q��� ͬ ͬ� ĚĂŶ� ͬ ͬ͘� $QDOLVLV�

GDWD� PHQXQMXNNDQ� EDKZD� QDVDO� �P��� �Q��� GDQ�
� �� EROHK� PHUXSDNDQ� SHQJJDQWL� GDQ�

PHUXSDNDQ� QDVDO� SHQJJDQWL�� 6HODQMXWQ\D��
EHUGDVDUNDQ� FRQWRK�FRQWRK� SURVHV� QDVDOLVDVL�
GDUL�%DKDVD�%LGD\XK�6RPX�MXJD�PHQXQMXNNDQ�

EDKZD� DORPRUI� � H��� GDQ� DORPRUI� � L���
PHUXSDNDQ� DORPRUI� SHQDPEDK�� 'DUL� DQDOLVLV�
GDWD�� \DLWX� NDWD�NDWD� GDODP� %DKDVD� %LGD\XK�
6RPX�GLNHWDKXL� EDKZD ĂůŽŵŽƌĨ� ͬ� Ȃ ͬ�

YRNDO��L��GDQ��H��

XQWXN�DORPRUI�� ���PHQMDGL�DORPRUI�� L���GDQ�

DORPRUI��� H���DGDODK�EHUGDVDUNDQ�OLQJNXQJDQ�
DWDX� EXQ\L�EXQ\L� IRQHP� SHUWDPD� NDWD� DNDU�
GDUL� %DKDVD� %LGD\XK�6RPX�� 6HWHUXVQ\D��
QDVDOLVDVL� GDODP� %DKDVD� %LGD\XK�6RPX�
PHPSXQ\DL� � PDNQD�PDNQD� � WHUWHQWX��
WHUJDQWXQJ� � SDGD� FLUL�FLUL� NDWD� DNDU��
%HUGDVDUNDQ� DQDOLVLV� GDWD�� GLGDSDWL� QDVDOLVDVL�
GDUL� %DKDVD� %LGD\XK�6RPX� PHPSXQ\DL�
NHPLULSDQ� GHQJDQ� QDVDOLVDVL� GDODP� %DKDVD
,EDQ�\DQJ�GLWXWXUNDQ�GL�6DUDZDN��OLKDW�$VPDK�
+DML�2PDU�����������

1DVDOLVDVL�VHEDJDL�3HQJJDQWL�
1DVDOLVDVL� VHEDJDL� SHQJJDQWL� \DQJ�

GLODPEDQJNDQ� GHQJDQ� DORPRUI� ͬ� Ȃ ͬ�
ŵĞŶŐĂĐƵ�ŬĞƉĂĚĂ�ƉƌŽƐĞƐ�ŶĂƐĂůŝƐĂƐŝ�ǇĂŶŐ�ďŽůĞŚ�
ŵĞƌƵƉĂŬĂŶ� ƉĞŶŐŐĂŶƚŝ͘� �ůŽŵŽƌĨ� ͬ� � Ȃ ͬ��
ƚĞƌƐĞďƵƚ�ŵĞǁĂŬŝůŝ� ďƵŶǇŝͲďƵŶǇŝ� ͬŵ͕ͬ� ͬŶ͕ͬ� ͬ ͕ͬ�
ĚĂŶ� ͬ ͬ� ǇĂŶŐ� ŵĞƌƵƉĂŬĂŶ� ŶĂƐĂů� ƉĞŶŐŐĂŶƚŝ�
ŬĞƉĂĚĂ�ĨŽŶĞŵ�ƉĞƌƚĂŵĂ�ŬĂƚĂ�ĂŬĂƌ�ǇĂŶŐ�ƚĞƌĚŝƌŝ�
ĚĂƌŝ� ďƵŶǇŝͲďƵŶǇŝ� ŬŽŶƐŽŶĂŶ� ǇĂŶŐ� ŚŽŵŽƌŐĂŶ͘�
WĂĚĂ� ĚĂƐĂƌŶǇĂ� ŬŽŶƐŽŶĂŶ� ŵ͕ͬ� ͬŶ͕ͬ� ͬ ͕ͬ� ĚĂŶ�
ͬ ͬ� PHQJJDQWLNDQ� IRQHP� SHUWDPD� NDWD� DNDU�
\DQJ� WHUGLUL GDUL� NRQVRQDQ� EHUVXDUD� GDQ� WDN�
EHUVXDUD� VHSHUWL� IRQHP� NRQVRQDQ� SORVLI��
DIULNDW� GDQ� IULNDWLI�� 'DODP� SURVHV� PHQJJDQWL�
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LQL� DNDQ� PHQ\HEDENDQ� IRQHP� SHUWDPD� NDWD�
DNDU� GLKLODQJNDQ� GDQ� GLJDQWLNDQ� GHQJDQ�

IRQHP� QDVDO�� 3HUDWXUDQ� LQL� WHUJDPEDUNDQ�
GDODP�7DEHO���EHULNXW�

7DEHO����)RQHP�3HUWDPD�.DWD�$NDU�GDQ�$ORPRUI�1DVDO�3HQJJDQWL�
GDODP�%DKDVD�%LGD\XK�6RPX

.RQVRQDQ )RQHP�3HUWDPD�.DWD�$NDU $ORPRUI�1DVDO�3HQJJDQWL

WůŽƐŝĨ
ͬƉ͕ͬ�ͬďͬ ͬŵͲͬ
ͬƚ͕ͬ�ͬĚͬ ͬŶͲͬ
ͬŬ͕ͬ�ͬŐͬ ͬ Ͳͬ

�ĨƌŝŬĂƚ ͬĐ͕ͬ�ͬũͬ ͬ Ͳͬ

&ƌŝŬĂƚŝĨ
ͬƐͬ ͬ Ͳͬ
ͬŚͬ ͬ Ͳͬ

7DEHO� �� � GL� � DWDV� �PHQXQMXNNDQ� EDKZD��
QDVDO� � �P�� GDODP� %DKDVD� %LGD\XK�6RPX�
PHUXSDNDQ�SHQJJDQWL�NHSDGD�IRQHP�SORVLI��S��
GDQ� �E��� 6HWHUXVP\D� QDVDO� �Q�� SXOD� DGDODK�
SHQJJDQWL� NHSDGD� IRQHP� NDWD� DNDU� \DQJ�
GLDZDOL� ROHK� IRQHP� SORVLI� �W�� GDQ� �G���
6HODQMXWQ\D�� QDVDO� � �� SXOD� PHUXSDNDQ�
SHQJJDQWL� NHSDGD� IRQHP� SHUWDPD� NDWD� DNDU�
\DQJ� GLGDKXOXL� ROHK� IRQHP� SORVLI� �N�� GDQ� �J��
VHUWD� IRQHP� IULNDWLI� �K��� VHGDQJNDQ� QDVDO� � ��
DGDODK� SHQJJDQWL� NHSDGD� IRQHP�SHUWDPD�NDWD�
DNDU� \DQJ� GLPXODL� ROHK� IRQHP�DIULNDW� �F�� GDQ�
�M��VHUWD�IRQHP�IULNDWLI��V���

���� $ORPRUI��P���
$ORPRUI� �P��� DGDODK� VHEDJLDQ� GDUL�

SURVHV� QDVDOLVDVL�� %HUGDVDUNDQ� NDMLDQ�
GLNHWDKXL�� DORPRUI� �P��� GDODP� %DKDVD�
%LGD\XK�6RPX� PHUXSDNDQ� SHQHWDS� �VLODKNDQ�
OLKDW� FRQWRK� QRPRU� ����� GDQ� SHQJXEDK�
JRORQJDQ�NDWD��VLODKNDQ�OLKDW�FRQWRK�QRPRU���
����$ORPRUI� LQL�NHPXGLDQ�EROHK�GLWDPEDKNDQ�
NHSDGD�NDWD�DNDU�GDUL�JRORQJDQ�NDWD�NHUMD�GDQ�
NDWD� EHQGD�� $ORPRUI� �P��� LQL� ZXMXG� DSDELOD�
NDWD�DNDU�GLPXODL�GHQJDQ�IRQHP�SORVLI��S��GDQ�
�E��� 'DODP� KDO� LQL�� DORPRUI� �P��� EHUVLIDW�
SHQJJDQWL�� .HDGDDQ� \DQJ� GHPLNLDQ� LWX
ŵĞŶǇĞďĂďŬĂŶ�ĨŽŶĞŵ�ƉůŽƐŝĨ�ͬƉͬ�ĚĂŶ�ͬďͬ�ƉĂĚĂ�
ĂǁĂů� ŬĂƚĂ� ĂŬĂƌ� ĂŬĂŶ� ŚŝůĂŶŐ� ĚĂŶ� ĚŝŐĂŶƚŝŬĂŶ�
ĚĞŶŐĂŶ�ĨŽŶĞŵ�ŚŽŵŽƌŐĂŶŝŬ�ͬŵͬ͘��ĞƌĚĂƐĂƌŬĂŶ�
ĨƵŶŐƐŝ͕� ĂůŽŵŽƌĨ� ͬŵͲͬ� ĚĂůĂŵ��ĂŚĂƐĂ� �ŝĚĂǇƵŚͲ

^ŽŵƵ� ďŽůĞŚ� ďĞƌĨƵŶŐƐŝ� ƐĞďĂŐĂŝ� ƉĞŶĞƚĂƉ� ĚĂŶ�
ƉĞŶŐƵďĂŚ� ŐŽůŽŶŐĂŶ� ŬĂƚĂ͘� �ĞƌŝŬƵƚ� ŝŶŝ� ĂĚĂůĂŚ�
ĐŽŶƚŽŚͲĐŽŶƚŽŚŶǇĂ͗�
Ă͘ �ůŽŵŽƌĨ� ͬŵͲͬ� ƐĞďĂŐĂŝ� ƉĞŶĞƚĂƉ� ŐŽůŽŶŐĂŶ�

ŬĂƚĂ͗
ϭ͘ ͬƉŽ ŬŽ ͬ с�ƚĂďƌĂŬ

ͬŵŽ ŬŽ ͬ с�ŵĞŶĂďƌĂŬ
Ϯ͘ ͬƉŝƌŝƐͬ с�ƉŝůĂƐ

ͬŵŝƌŝƐͬ с�ŵĞŵŝůĂƐ
ϯ͘ ͬƉĂĐƵĂůͬ с�ůĞƉĂƐ͕�ĐĂďƵƚ�

ͬŵĂĐƵĂůͬ с�ŵĞůĞƉĂƐ͕�ŵĞŶĐĂďƵƚ
ϰ͘ ͬďŽƚĂƚͬ с�ďƵĂŶŐ

ͬŵŽƚĂƚͬ с�ŵĞŵďƵĂŶŐ
ϱ͘ ͬďŽƌƵƚͬ с�ŐƵůƵŶŐ�;ƚŝŬĂƌͿ�

ͬŵŽƌƵƚͬ с�ŵĞŶŐŐƵůƵŶŐ�;ƚŝŬĂƌͿ
ď͘ �ůŽŵŽƌĨ�ͬŵͲͬ�ƐĞďĂŐĂŝ�ƉĞŶŐƵďĂŚ�ŐŽůŽŶŐĂŶ�

ŬĂƚĂ͗
ϲ͘ ͬďŽƚƵŚͬ с�ďĂƚƵ

ͬŵŽƚƵŚͬ с�ŵĞŵďĂƚƵ
ϳ͘ ͬƉŽŬƵŚͬ с�ƉĂŬŝƐ

ͬŵŽŬƵŚͬ� с�ŵĞŶĐĂƌŝ�ƉĂŬŝƐ
ϴ͘ ͬďŽƚĂͬ с�ďĂƚĂŶŐ

ͬŵŽƚĂͬ с�ƐĂŬŝƚ�ŬĞƌĂŵ
'DUL� FRQWRK�FRQWRK� GLGDSDWL�� DORPRUI�

�P��� OHELK� NHUDS� EHUODNX� NHSDGD� NDWD� DNDU�
JRORQJDQ� NDWD� NHUMD� GLEDQGLQJNDQ� GHQJDQ�
JRORQJDQ� NDWD� EHQGD� GDQ� NDWD� VLIDW�� 2OHK�
NDUHQD�LWX�GDSDW�GLNDWDNDQ�EDKZD�DORPRUI��P��
OHELK�EHUIXQJVL�VHEDJDL�SHQHWDS�GLEDQGLQJNDQ�
IXQJVL� VHEDJDL� SHQJXEDK� JRORQJDQ� NDWD��'DUL�
FRQWRK�\DQJ�GLSHUROHK�PHPSHUOLKDWNDQ�EDKZD�
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SURVHV�QDVDOLVDVL�GHQJDQ�DORPRUI��P���LQL�OHELK�
NHUDS� EHUODNX� NHSDGD� NDWD� DNDU� GDUL� %DKDVD�
%LGD\XK�6RPX� \DQJ� GLDZDOL� ROHK� IRQHP�
NRQVRQDQ� WDN� EHUVXDUD� �S��� 6HWHUXVQ\D�
EHUGDVDUNDQ�NHEHUDGDDQ�RE\HN�GDODP�NDOLPDW��
SHQJLPEXKDQ� DORPRUI� �P��� NHSDGD� NDWD� DNDU�
GDODP� %DKDVD� %LGD\XK�6RPX� PHQJKDVLONDQ�
NDWD� NHUMD� WUDQVLWLI�� 'L� VDPSLQJ� LWX��
SHQJLPEXKDQ� DORPRUI� �P��� PHQXQMXNNDQ�
PDNQD� µSURVHV� PHQMDGL¶�� .DWD� NHUMD� WUDQVLWLI�
GDQ�PDNQD�WHUVHEXW�DGDODK�VHSHUWL�SDGD FRQWRK�
NDOLPDW� GDUL� FHULWD� UDN\DW� GDODP� %DKDVD�
%LGD\XK�6RPX�EHULNXW��

;ŬĂƌĞŶĂ� ƐƵĚĂŚ� ŵĞŶũĂĚŝ� ŬŝĂŵĂƚ͕� ůĂŶƚĂƐ� ƐƵĚĂŚ�
ŵĞŵďĂƚƵ ĂŶũŝŶŐ�ŝƚƵ�ũƵŐĂ�ŶǇĂͿ

�NDUQD�VXGDK�PHQMDGL�EDWX��PDND�DQMLQJ�
WHUVHEXW�MXJD�LNXW�PHPEDWX�

���� $ORPRUI��Q��
.HEHUDGDDQ�DORPRUI� �Q���GDODP�%DKDVD�

%LGD\XK�6RPX� GLGDSDWL� KDGLU� SDGD� NDWD� DNDU�
\DQJ�WHUGLUL�GDUL�JRORQJDQ�NDWD�NHUMD�GDQ�NDWD�
EHQGD�� $ORPRUI� LQL� EROHK� KDGLU� DSDELOD� NDWD�
DNDU� GLGDKXOXL� ROHK� IRQHP� SORVLI� �W�� GDQ� �G���
2OHK�NDUHQD�LWX��NHKDGLUDQ�DORPRUI��Q���GDODP�
%DKDVD� %LGD\XK�6RPX� EHUVLIDW� VHEDJDL�
SHQJJDQWL� GDQ�PHQ\HEDENDQ� IRQHP� SORVLI� �W��
GDQ� �G�� SDGD� NDWD� DNDU� KLODQJ�� 3HUKDWLNDQ�
FRQWRK�EHULNXW��
D� $ORPRUI� �Q��� VHEDJDL� SHQHWDS� JRORQJDQ�

NDWD�
�� �WRQWD�  �WDQWDQJ�

�QRQWD�  �PHQDQWDQJ
�� �WXMR�  �WXVXN

�QXMR�  �PHQXVXN
�� �GRUXK�  �PDUDK

�QRUXK�  �PHPDUDKL
E� $ORPRUI� �Q��� VHEDJDL� SHQJXEDK� JRORQJDQ�

NDWD�
�� �GRGRV�  �SLVDX�SDQHQ��VDZLW�

�QRGRV�  �PHPDQHQ��VDZLW�

� +DUL�NLDPDW�\DQJ�GLVHEDENDQ�ROHK�SHWLU�GDQ�DQJLQ�SXWLQJ�
EHOLXQJ

�� �GRSXW�  �KDVLO
�QRSXW�  �PHQJKDVLONDQ�

�� �WRWRZ�  �WDZD
�QRWRZ�  �WHUWDZD

�� �WDWH\�  �EXNLW�
�QDWH\�  �EHUEXNLW
%HUGDVDUNDQ� GDWD� PHQXQXQMXNNDQ�

EDKZD� DORPRUI� �Q��� GDODP� %DKDVD� %LGD\XK�
6RPX� EHUIXQJVL� VHEDJDL� SHQHWDS� JRORQJDQ�
NDWD� �OLKDW� FRQWRK� QRPRU� ����� GDQ� SHQJXEDK�
JRORQJDQ� NDWD� �OLKDW� FRQWRK� QRPRU� ������
6HWHUXVQ\D�� SHQJLPEXKDQ� DORPRUI� LQL� NHSDGD�
NDWD� DNDU� PHQJKDVLONDQ� NDWD� NHUMD� WUDQVLWLI�
WHUJDQWXQJ� SDGD� NHKDGLUDQ� RE\HN� GDODP�
NDOLPDW� GDUL� %DKDVD� %LGD\XK�6RPX��
%HUGDVDUNDQ� DQDOLVLV� GLGDSDWL�� SHQJJDQWLDQ�
IRQHP� \DQJ� KRPRUJDQLN� GHQJDQ� QDVDO� �Q��
PHQHUELWNDQ� NDWD� NHUMD� WUDQVLWLI� VHUWD�
PHQXQMXNNDQ� FLUL� DWDX� PDNQD� µPHODNXNDQ�
VHVXDWX¶�� 3HUKDWLNDQ� FRQWRK NDOLPDW� EHULNXW�
LQL��

;ũĂŶŐĂŶ�ƐĞůĂůƵ�ŵĞŵĂƌĂŚŝ ĂŶĂŬŵƵ͕�ŶĂŶƚŝ�ŵĞƌĂũƵŬ�ĚŝĂ�ŶǇĂͿ

�MDQJDQ� VHODOX� PHPDUDKL DQDNPX�� QDQWL�
PHUDMXN�SXOD�GLD�

�ůŽŵŽƌĨ�ͬ Ͳͬ
%HUGDVDUNDQ� DQDOLVLV� GLGDSDWL�� DORPRUI�

� ��� GDODP� %DKDVD� %LGD\XK�6RPX� GDSDW�
GLLPEXKNDQ NHSDGD�NDWD�DNDU�\DQJ�WHUGLUL�GDUL�
JRORQJDQ� NDWD� NHUMD� GDQ� NDWD� EHQGD��
%HUGDVDUNDQ� VWUXNWXU�� DORPRUI� WHUVHEXW� KDGLU�
GL�EDJLDQ�DZDO�NDWD� DNDU�\DQJ�GLGDKXOXL�ROHK�
IRQHP� SORVLI� �N��� �J�� GDQ� IULNDWLI� �K��� 3URVHV�
SHQJJDQWLDQ� IRQHP� DZDO� NDWD� DNDU� GHQJDQ�

DORPRUI � ��� LQL� PHQ\HEDENDQ� KLODQJ� DWDX�
WHUJDQWLQ\D�IRQHP�DZDO�NDWD�DNDU�GHQJDQ�FLUL�
FLUL�\DQJ�KRPRUJDQ��&RQWRK�FRQWRKQ\D��\DLWX��
�� �NDOXDK�  �VDKXW

� DOXDK�  �PHQ\DKXW
�� �NDMRK�  �WHEDV��SRWRQJ

� DMRK�  �PHQHEDV��PHPRWRQJ
�� �NROXD�  �NHSXQJ

� ROXD�  �PHQJHSXQJ
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�� �JRUDW�  �NLEDV
� RUDW�  �PHQJLEDV

�� �JROXD�  �JXOXQJ��WDOL��
� ROXD�  �PHQJJXOXQJ��WDOL�

�� �JRFRK�  �SXNXO��WLQMX�
� RFRK�  �PHPXNXO��PHQLQMX�

�� �NRVXK�  �DQMLQJ
� RVXK�  �EHUEXUX��GHQJDQ�DQMLQJ�

�� �KRQGD�  �VHSHGD�PRWRU
� RQGD�  �PHQJHQGDUDL�VHSHGD�PRWRU

%HUGDVDUNDQ� FRQWRK�FRQWRK� GL� DWDV�
GLGDSDWL�� QDVDOLVDVL� SHQJJDQWL� \DQJ� WHUMDGL�

GHQJDQ� DORPRUI� � ��� GDODP�%DKDVD�%LGD\XK�
6RPX� GDSDW� EHUIXQJVL� VHEDJDL� SHQHWDS�
JRORQJDQ� NDWD� GDQ� SHQJXEDK� JRORQJDQ� NDWD��
'HQJDQ� NDWD� ODLQ�� VHEDJDL� SHQHWDS� JRORQJDQ�

NDWD�� DORPRUI� � ��� KDGLU� EHUVDPD� NDWD� DNDU�
JRORQJDQ� YHUEDO�� 6HGDQJNDQ� VHEDJDL�
SHQJXEDK� JRORQJDQ� NDWD�� DORPRUI� LQL� KDGLU�
EHUVDPD� NDWD� DNDU� JRORQJDQ� QRPLQDO��
%HUGDVDUNDQ� MXPODK� FRQWRK�� GLGDSDWL� DORPRUI�

� ��� OHELK� NHUDS� EHUIXQJVL� VHEDJDL� SHQHWDS
ŐŽůŽŶŐĂŶ� ŬĂƚĂ� ;ůŝŚĂƚ� FRQWRK� QRPRU� �����
GLEDQGLQJNDQ� VHEDJDL� SHQJXEDK� JRORQJDQ�
NDWD� �OLKDW� FRQWRK� QRPRU� ������ %HUGDVDUNDQ�
IXQJVL�QDVDOLVDVL��\DLWX�PHQHUELWNDQ�NDWD�NHUMD�

DNWLI�� DORPRUI� � ��� LQL�PHQHUELWNDQ�NDWD�NHUMD�
WDN� WUDQVLWLI� GDQ� PHQDQGDNDQ� PDNQD�
µPHODNXNDQ�VHVXDWX¶��3HUKDWLNDQ�NDOLPDW�\DQJ�
EHUVXPEHU�GDUL�FHULWD�UDN\DW�%DKDVD�%LGD\XK�
6RPX�EHULNXW�

;ŚĂďŝƐ�ŵƵƐŝŵ� ƉĂŶĞŶ͕� ƉĞƌŐŝ� ďĞƌďƵƌƵ�ŵĞƌĞŬĂ͕� ďĞƌďƵƌƵ Ěŝ� ŚƵůƵ�
ŵĂ ŬĞǇͿ

ͬŚĂďŝƐ� ŵƵƐŝŵ� ƉĂŶĞŶ͕� ŵĞƌĞŬĂ� ƉĞƌŐŝ� ďĞƌďƵƌƵ
ŬĞ�ŚƵůƵ�ŵĂ ŬĞǇͬ

���� $ORPRUI�� ��
$QDOLVLV� WHUKDGDS� NDWD� GDODP� %DKDVD�

%LGD\XK�6RPX� PHQXQMXNNDQ�� DORPRUI� � ���
GDSDW� PHQJJDQWLNDQ� IRQHP� NDWD� DNDU� \DQJ�

� 1DPD�WHPSDW�GL�DQWDUD�NDPSXQJ�6HEXGXK�GDQ�NDPSXQJ�
6HPDGX

WHUGLUL� GDUL� JRORQJDQ� YHUEDO� GDQ� QRPLQDO���
.DUHQD� LWX� SXOD�� DORPRUI� WHUVHEXW�PHUXSDNDQ�
SHQHWDS��VLODKNDQ�OLKDW�FRQWRK�QRPRU������GDQ�
SHQJXEDK JRORQJDQ� NDWD� �VLODKNDQ� OLKDW�
FRQWRK� QRPRU� ������� $QDOLVLV� WHUKDGDS�

��� PHPSHUOLKDWNDQ�� DORPRUI� LQL�
GDSDW� GLWDPEDKNDQ� NHSDGD� NDWD� DNDU� \DQJ�
GLDZDOL� GHQJDQ� IRQHP� DIULNDW� �F�� GDQ� �M�� GDQ�
IULNDWLI� �V��� 3HQDPEDKDQ� DORPRUI� WHUVHEXW�
NHSDGD� NDWD� DNDU� GDUL� %DKDVD�%LGD\XK�6RPX�
PHQJDNLEDWNDQ� IRQHP� DIULNDW� �F�� GDQ� �M�� GDQ�
IULNDWLI� �V�� GDODP� NDWD� DNDU� KLODQJ� DWDX

ĚŝŐĂŶƚŝŬĂŶ� ŽůĞŚ� ĂůŽŵŽƌĨ� ͬ Ͳͬ͘� �ŽŶƚŽŚͲ
ĐŽŶƚŽŚŶǇĂ�ĂĚĂůĂŚ�ƐĞďĂŐĂŝ�ďĞƌŝŬƵƚ͗�
Ă͘ �ůŽŵŽƌĨ� ͬ Ͳͬ� ƐĞďĂŐĂŝ� ƉĞŶĞƚĂƉ� ŐŽůŽŶŐĂŶ�

ŬĂƚĂ͗
ϭ͘ ͬĐŽĐĂƉͬ с�ƌĂƐĂ

ͬ ŽĐĂƉͬ с�ŵĞƌĂƐĂ
Ϯ͘ ͬƐŽŵĂŶͬ с�ƐĂŬŝƚ

ͬ ŽŵĂŶͬс�ŵĞŶĚĞƌŝƚĂ�ƐĂŬŝƚ
ϯ͘ ͬĐŝ ĂƉͬ с�ŚĂďŝƐ�;ŶĂƉĂƐͿ�

ͬ ŝ ĂƉͬ с�ŚĂďŝƐ�ŶĂƉĂƐ
ϰ͘ ͬũŝŐĂƚͬ с�Ěŝƌŝ�

ͬ ŝŐĂƚͬ с�ŵĞŶĚŝƌŝŬĂŶ
ϱ͘ ͬũĂůĂƚͬ с�ũĂůĂŶ

ͬ ĂůĂƚͬ с�ŵĞŶũĂůĂŶŬĂŶ
ϲ͘ ͬũŽĚŝͬ с�ũĂĚŝ

ͬ ŽĚŝͬ с�ŵĞŶũĂĚŝ
ϳ͘ ͬƐŽďƵͬ с�ƌƵŵƉƵƚ�

ͬ ŽďƵͬ с�ŵĞƌƵŵƉƵƚ
ϴ͘ ͬƐĂƌĂ ͬ с�ĐĞƌĂŝ

ͬ ĂƌĂ ͬ с�ŵĞŶĐĞƌĂŝŬĂŶ
ď͘ �ůŽŵŽƌĨ� ͬ Ͳͬ� ƐĞďĂŐĂŝ� ƉĞŶŐƵďĂŚ� ŐŽůŽŶŐĂŶ�

ŬĂƚĂ͗
ϵ͘ ͬƐĂƌŝŚͬ с�ůĂŶƚĂŝ�

ͬ ĂƌŝŚͬ с�ŵĞŵĂƐĂŶŐ�ůĂŶƚĂŝ
ϭϬͬ͘ƐĂůĞǇͬ с�ƐĂůĂŝ�

ͬ ĂůĞǇͬ с�ŵĞŶǇĂůĂŝ
ϭϭͬ͘ƐĂŵĂůͬ с�ƐĂŵďĂů�

ͬ ĂŵĂůͬ с�ŵĞŶǇĂŵďĂů
ϭϮͬ͘ĐŽŬĂƐͬ с�ƉĂŬŝƐ�ŵĞƌĂŚ�

ͬ ŽŬĂƐͬ с�ŵĞŶĐĂƌŝ�ƉĂŬŝƐ�ŵĞƌĂŚ
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�ĂƚĂ� �ĂŚĂƐĂ� �ŝĚĂǇƵŚͲ^ŽŵƵ� Ěŝ ĂƚĂƐ�
ŵĞŵƉĞƌůŝŚĂƚŬĂŶ͕� ƉŽƐĞƐ� ŶĂƐĂůŝƐĂƐŝ� ĚĞŶŐĂŶ�
ĂůŽŵŽƌĨ� ͬ Ͳͬ� ůĞďŝŚ� ƐĞƌŝŶŐ� ƚĞƌũĂĚŝ�ĚĞŶŐĂŶ�ŬĂƚĂ�
ĂŬĂƌ� ĚĂƌŝ� ŐŽůŽŶŐĂŶ� ŬĂƚĂ� ŬĞƌũĂ͘� KůĞŚ� ŬĂƌĞŶĂ�
ŝƚƵ͕�ŶĂƐĂůŝƐĂƐŝ�ĚĞŶŐĂŶ�ĂůŽŵŽƌĨ�ͬ Ͳͬ�ůĞďŝŚ�ŬĞƌĂƉ�
ďĞƌĨƵŶŐƐŝ� ƐĞďĂŐĂŝ� ƉĞŶĞƚĂƉ� ŐŽůŽŶŐĂŶ�
ĚŝďĂŶĚŝŶŐŬĂŶ� ƐĞďĂŐĂŝ� ƉĞŶŐƵďĂŚ� ŐŽůŽŶŐĂŶ
ŬĂƚĂ͘� �ĞƌĚĂƐĂƌŬĂŶ� ĨŽŶĞŵ� ĂǁĂů� ŬĂƚĂ� ĂŬĂƌ�
ŵĞŶĂŶĚĂŬĂŶ͕� ƉƌŽƐĞƐ� ŶĂƐĂůŝƐĂƐŝ� ĂůŽŵŽƌĨ� ͬ Ͳͬ�
ůĞďŝŚ�ƐĞƌŝŶŐ�ƚĞƌũĂĚŝ�ĚĞŶŐĂŶ�ĨŽŶĞŵ�ĂĨƌŝŬĂƚ�ͬĐͬ�
ĚĂŶ� ͬũͬ� ĚŝďĂŶĚŝŶŐŬĂŶ� ĨŽŶĞŵ� ĨƌŝŬĂƚŝĨ� ͬƐͬ͘�
�ĞƌĚĂƐĂƌŬĂŶ� ĨƵŶŐƐŝ� ƉƵůĂ͕� ĂůŽŵŽƌĨ� ͬ Ͳͬ� ŝŶŝ�
ŵĞŶĞƌďŝƚŬĂŶ� ŬĂƚĂ� ŬĞƌũĂ� ƚƌĂŶƐŝƚŝĨ͘� ^ĞƚĞƌƵƐŶǇĂ͕�
ĂŶĂůŝƐŝƐ� ŵĞŶƵŶũƵŬŬĂŶ� ďĂŚǁĂ� ĂůŽŵŽƌĨ�
ƚĞƌƐĞďƵƚ� ŵĞŵŝůŝŬŝ� ŵĂŬŶĂ� ͚ŵĞůĂŬƵŬĂŶ�
ƐĞƐƵĂƚƵ͛͘�>ŝŚĂƚ�ŬĂůŝŵĂƚ�ďĞƌŝŬƵƚ͗�

;ŐĞƐĞŬ�ďĂŶǇĂŬ�ďĂŚĂŶͬƌĂŵƵĂŶ�Ěŝ�ŚƵƚĂŶ�ƵŶƚƵŬ�ŵĞŶĚŝƌŝŬĂŶ
ƌƵŵĂŚͿ

ͬŐĞƐĞŬůĂŚ�ďĂŶǇĂŬ�ďĂŚĂŶͬƌĂŵƵĂŶ�Ěŝ�ŚƵƚĂŶ�
ƵŶƚƵŬ�ŵĞŶĚŝƌŝŬĂŶ ƌƵŵĂŚͬ

�� 1DVDOLVDVL�VHEDJDL�3HQDPEDK�
'DODP� SURVHV� QDVDOLVDVL� WHUGDSDW� VXDWX�

IRQHP�QDVDO�\DQJ�EHUIXQJVL�VHEDJDL�SHQJJDQWL�
GDQ� SHQDPEDK� NHSDGD� IRQHP� DZDO� VHVXDWX�
NDWD� DNDU� �VLODKNDQ� PHUXMXN� $VPDK� +DML�
2PDU�� ���������� 2OHK� NDUHQD� LWX�� VHODLQ�
VHEDJDL� SHQJJDQWL�� QDVDOLVDVL� GDODP� %%6�
EROHK� EHUIXQJVL� VHEDJDL� SHQDPEDK�� 6HFDUD�
XPXP�� QDVDOLVDVL� DNDQ� EHUIXQJVL� VHEDJDL�
SHQDPEDK�DSDELOD�EHUODNX�SDGD�DORPRUI�� H���

GDQ� � L��� �ůŽŵŽƌĨ� ͬ ĞͲͬ� ŵĞƌƵƉĂŬĂŶ�
ƉĞŶĂŵďĂŚ� ĨŽŶĞŵ� ĂǁĂů� ŬĂƚĂ� ĂŬĂƌ� ĚǁŝƐƵŬƵ�
ǇĂŶŐ� ĚŝŵƵůĂŬĂŶ� ŽůĞŚ� ŬŽŶƐŽŶĂŶ� ůŝƋƵŝĚĂ͘�
^ĞĚĂŶŐŬĂŶ� ĂůŽŵŽƌĨ� ͬ ŝͲͬ� ĂĚĂůĂŚ� ƉĞŶĂŵďĂŚ�
ŬĞƉĂĚĂ� ĨŽŶĞŵ� ĂǁĂů� ŬĂƚĂ� ĂŬĂƌ� ĞŬĂƐƵŬƵ� ǇĂŶŐ�
ĚŝĚĂŚƵůƵŝ� ŽůĞŚ� ŬŽŶƐŽŶĂŶ� ĂĨƌŝŬĂƚ� ͬĐͬ� ĚĂŶ�
ŬŽŶƐŽŶĂŶ� ůŝƋƵŝĚĂ͘� �ĂŐĂŝŵĂŶĂƉƵŶ� ĚĂƚĂ�
ŵĞŵƉĞƌůŝŚĂƚŬĂŶ͕� ĚĂůĂŵ� �ĂŚĂƐĂ� �ŝĚĂǇƵŚͲ
^ŽŵƵ�ƚĞƌĚĂƉĂƚ�ũƵŐĂ�ĨŽŶĞŵ�ŶĂƐĂů�ĚĞŶŐĂŶ�ĐŝƌŝͲ

Đŝƌŝ� ƉĞŶĂŵďĂŚ� ƉĂĚĂ� ďĂŐŝĂŶ� ĂǁĂů� ŬĂƚĂ� ĂŬĂƌ͘�
&ŽŶĞŵ�ŶĂƐĂů�ďĞƌŬĞŶĂĂŶ�ƚĞƌĚŝƌŝ�ĚĂƌŝ�ͬŵͲ͕ͬ�ͬŶͲͬ�
ĚĂŶ� ͬ Ͳͬ͘� �ĞƌĚĂƐĂƌŬĂŶ� ĐŽŶƚŽŚͲĐŽŶƚŽŚ� ǇĂŶŐ�
ĚŝƉĞƌŽůĞŚ͕� ŶĂƐĂů� ͬŵͲ͕ͬ� ͬŶͲͬ� ĚĂŶ� ͬ Ͳͬ� ĂĚĂůĂŚ�
ƉĞŶĂŵďĂŚ�ŬĞƉĂĚĂ� ĨŽŶĞŵ�ƉĞƌƚĂŵĂ�ŬĂƚĂ�ĂŬĂƌ�
ǇĂŶŐ�ĚŝĂǁĂůŝ�ĨŽŶĞŵ�ŬŽŶƐŽŶĂŶ�ŚŽŵŽƌŐĂŶ�ĚĂŶ�
ǀŽŬĂů͘

1DVDO�SHQDPEDK��P��
%HUGDVDUNDQ�SURVHV� �QDVDOLVDVL� �GHQJDQ�

QDVDO�SHQDPEDK�GDODP�%DKDVD�%LGD\XK�6RPX�
GLGDSDWL��QDVDO� �P���PHPDVXNL�NDWD�DNDU�\DQJ�
WHUGLUL� GDUL� JRORQJDQ� YHUEDO� GDQ� QRPLQDO��
'HQJDQ� GHPLNLDQ�� QDVDO� WHUVHEXW� GDSDW�
EHUIXQJVL� VHEDJDL� SHQHWDS� GDQ� SHQJXEDK�
JRORQJDQ� NDWD�� 3HQHOLWLDQ� \DQJ� GLODNXNDQ�
WHUKDGDS� %DKDVD� %LGD\XK�6RPX�
PHPSHUOLKDWNDQ� EDKZD� QDVDO� �P��� ELVD� KDGLU�
VHEHOXP�NDWD�DNDU�\DQJ�GLGDKXOXL�ROHK�IRQHP�
SORVLI� �S�� GDQ� �E�� GDQ� �O��� 6HWHUXVQ\D��
SHQDPEDKDQ� QDVDO� LQL� ELVD� WHUKDGL� SDGD� NDWD�
DNDU� \DQJ� SDGD� VWUXNWXUQ\D� WHUGDSDW� VLVWHP�
YRNDO�KDUPRQL��&RQWRK��
Ă͘ EĂƐĂů� ƉĞŶĂŵďĂŚ� ͬŵͲͬ� ƐĞďĂŐĂŝ� ƉĞŶĞƚĂƉ�

ŐŽůŽŶŐĂŶ�ŬĂƚĂ͗
ϭ͘ ͬƉŽůĂŬͬ с�ŬĂƐĂƌ�;ŬĂƚĂͿ

ͬŵƉŽůĂŬͬ с�ďĞƌŬĂƚĂ�ŬĂƐĂƌ
Ϯ͘ ͬƉŽůĂͬ с�ŵĂŬĂŶ�;ŚĂŶǇĂ�ŶĂƐŝ�ƐĂũĂͿ�

ͬŵƉŽůĂͬ с�ŵĂŬĂŶ�ŶĂƐŝ�ƚĂŬ�ďĞƌůĂƵŬ
ϯ͘ ͬůĂŚĞƌͬ с�ůĂŚŝƌ�

ͬŵůĂŚĞƌͬ с�ŵĞůĂŚŝƌŬĂŶ
ϰ͘ ͬůĂƐĂŚͬ с�ƉƵŬƵů�;ĚĞŶŐĂŶ�ƌŽƚĂŶͿ

ͬŵůĂƐĂŚͬ с�ŵĞŵƵŬƵů�;ĚĞŶŐĂŶ�ƌŽƚĂŶͿ
ď͘ EĂƐĂů� ƉĞŶĂŵďĂŚ� ͬŵͲͬ� ƐĞďĂŐĂŝ� ƉĞŶŐƵďĂŚ�

ŐŽůŽŶŐĂŶ�ŬĂƚĂ͗
ϱ͘ ͬƉŽƌŝĂƚͬ с�ůƵŬĂ�

ͬŵƉŽũŝĂƚͬс�ŵĞŶƵƚƵƉ�ůƵŬĂ
ϲ͘ ͬƉŝĚĂůͬ с�ƉĂĚĂƚ

ͬŵƉŝĚĂůͬ с�ŵĞŶũĂĚŝ�ƉĂĚĂƚ
ϳ͘ ͬƉĂ ĞǇͬ с�ŵĞŶĂƌĂ

ͬŵƉĂ ĞǇͬ с�ďĞƌŵĞŶĂƌĂ
ϴ͘ ͬďƵŶƐŝŬͬ с�ĂƌĂŶŐ

ͬŵďƵŶƐŝŬͬс� ŵĞŶĐŽƌĞƚ� ŵƵŬĂ� ;ĚĞŶŐĂŶ�
ĂďƵͬĂƌĂŶŐͿ�
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ϵ͘ ͬďŝĚĂƚͬ с�ďŝĚĂŶ�
ͬŵďŝĚĂƚͬ с�ŵĞŵďŝĚĂŶŝ

%HUGDVDUNDQ� FRQWRK� GL� DWDV�
PHPSHUOLKDWNDQ�� QDVDO� �P��� GDODP� %DKDVD�
%LGD\XK�6RPX� PHUXSDNDQ� SHQHWDS� JRORQJDQ�
NDWD� �OLKDW� FRQWRK� ����� GDQ� SHQJXEDK�
JRORQJDQ� NDWD� �OLKDW FRQWRK� ������ 6HWHUXVQ\D��
GDUL� DQDOLVLV� PHQXQMXNNDQ� EDKZD�
SHQJLPEXKDQ� QDVDO� SHQDPEDK� �P��� NHSDGD�
NDWD� DNDU� GDODP� %DKDVD� %LGD\XK�6RPX�
PHQJKDVLONDQ� NDWD� NHUMD� WUDQVLWLI� \DQJ�
PHQDQGDNDQ� PDNQD� µPHODNXNDQ� VHVXDWX¶��
&RQWRKQ\D� DGDODK� VHSHUWL� GDODP� NDODLPDW�
\DQJ� EHUVXPEHU� GDUL� %DKDVD� %LGD\XK�6RPX�
EHULNXW�LQL�

;ŵĂŬĂŶ�ŵĂŬĂŶ�ƚĂŬ�ďĞƌůĂƵŬ͕�ƚĂŬ�ĂĚĂ�ůĂƵŬͿ

ͬŵĂŬĂŶŶǇĂ�ŵĂŬĂŶ�ŶĂƐŝ�ƐĂũĂ͕�ƚĂŬ�ďĞƌůĂƵŬͬ���

EĂƐĂů�ƉĞŶĂŵďĂŚ�ͬŶͲͬ
'DWD� %DKDVD� %LGD\XK�6RPX�

PHPSHUOLKDWNDQ� EDKZD� QDVDO� SHQDPEDK� �Q���
GDODP� EDKDVD LQL� GDSDW� GLWDPEDKNDQ� NHSDGD�
NDWD� DNDU� GDUL� JRORQJDQ� QRPLQDO� GDQ� YHUEDO��
'HQJDQ� GHPLNLDQ�� QDVDO� EHUNHQDDQ� ELVD�
EHUIXQJVL� VHEDJDL� SHQHWDS� GDQ� SHQJXEDK�
JRORQJDQ� NDWD�� $QDOLVLV� \DQJ� GLODNXNDQ�
WHUKDGDS� GDWD� %DKDVD� %LGD\XK�6RPX�
PHQXQMXNNDQ�EDKZD�QDVDO� �Q��� LQL PHUXSDNDQ�
SHQDPEDK�NHSDGD�NDWD�DNDU�\DQJ�GLPXODL�ROHK�
IRQHP�SORVLI� �W��GDQ��G��� IRQHP�DIULNDW� �F��GDQ�
�M��� GDQ� IULNDWLI� �V��� &RQWRK� SURVHV�
SHQJLPEXKDQ� QDVDO� SHQDPEDK� �Q��� NHSDGD�
NDWD�DNDU�%DKDVD�%LGD\XK�6RPX��\DLWX�
Ă͘ EĂƐĂů� ƉĞŶĂŵďĂŚ� ͬŶͲͬ� ƐĞďĂŐĂŝ� ƉĞŶĞƚĂƉ�

ŐŽůŽŶŐĂŶ�ŬĂƚĂ͗
ϭ͘ ͬƚƵƐĂ ͬ� с�ƚŝŵďƵů

ͬŶƚƵƐĂ ͬ� с�ŵĞŶŝŵďƵůŬĂŶ
Ϯ͘ ͬƚƵůĂŚͬ с�ŬƵƚƵŬ

ͬŶƚƵůĂŚͬ с�ŵĞŶŐƵƚƵŬ
ϯ͘ ͬƐĂƌĂƚͬ с�ŬĞũĂƌ

ͬŶƐĂƌĂƚͬ с�ƚĞƌŬĞũĂƌ

ϰ͘ ͬĐĂƌŽͬ� с�ďĂŚĂƐ
ͬŶĐĂƌŽͬ с�ŵĞŵďĂŚĂƐ

ϱ͘ ͬũŝů ͬ� с�ŬĂĐĂƵ
ͬŶũŝů ͬ с�ŵĞŶŶŐĂĐĂƵ

ď͘ EĂƐĂů� ƉĞŶĂŵďĂŚ� ͬŶͲͬ� ƐĞďĂŐĂŝ� ƉĞŶŐƵďĂŚ�
ŐŽůŽŶŐĂŶ�ŬĂƚĂ͗
ϲ͘ ͬĐŝůĂŬͬ с�ĐĞůĂŬ�;ŵĂƚĂͿ

ͬŶĐŝůĂŬͬ с�ŵĞŶĐĞůĂŬŬĂŶ�ŵĂƚĂ
ϳ͘ ͬƚƵĚŽ ͬ с�ƚĞŶŐĂŚ

ͬŶƚƵĚŽ ͬ с�ďĞƌĚŝƌŝ�;Ěŝ�ƚĞŶŐĂŚͿ
ϴ͘ ͬƚĂĚƵͬ с�ĂǇĂŵ�ũĂŶƚĂŶ

ͬŶƚĂĚƵͬ� с�ďĞƌŬŽŬŽŬ
ϵ͘ ͬũƵŬĂƚͬ с�ƉĂŶƚĂŶŐĂŶ

ͬŶũƵŬĂƚͬ с�ďĞƌƉĂŶƚĂŶŐ
ϭϬͬ͘ƐŝĚ ͬ с�ŵĂŶŝƐ

ͬŶƐŝĚ ͬ с�ŵĞƌĂƐĂ�ŵĂŶŝƐ

$QDOLVLV� \DQJ� GLODNXNDQ� WHUKDGDS�
FRQWRK�FRQWRK� GL� DWDV� PHQXQMXNNDQ�� QDVDO�
SHQDPEDK� �Q��� PHUXSDNDQ� SHQHWDS� �OLKDW�
FRQWRK� ����� GDQ� SHQJXEDK� JRORQJDQ� NDWD�
�OLKDW� FRQWRK� ������� 'L� VDPSLQJ� LWX�� FRQWRK�
FRQWRK� SXOD� PHPSHUOLKDWNDQ� EDKZD�
SHQJLPEXKDQ�QDVDO��Q���NHSDGD�NDWD�DNDU�\DQJ�
GLGDKXOXL� ROHK� NRQVRQDQ� KRPRUJDQLN� �W�� GDQ�
�G��GDSDW�WHUMDGL�DSDELOD�GL�GDODP�VWUXNWXU�NDWD�
DNDU� WHUVHEXW� WHUGDSDW� VLVWHP� YRNDO� KDUPRQL��
6HODLQ� LWX�� GLGDSDWL� EDKZD� QDVDOLVDVL� GHQJDQ�
QDVDO� SHQDPEDK� �Q��� GDODP� %DKDVD� %LGD\XK�
6RPX� EHUIXQJVL� PHQHUELWNDQ� NDWD� NHUMD�
WUDQVLWLI� GDQ� PHQXQMXNNDQ� PDNQD� µPDPSX¶��
3HUKDWLNDQ� FRQWRK� NDOLPDW� \DQJ� EHUVXPEHU�
GDUL�%DKDVD�%LGD\XK�6RPX�EHULNXW��

;ǁĂůĂƵƉƵŶ�ǇĂŶŐ�ďĞůĂŬĂŶŐĂŶ͕�ĂŬŚŝƌŶǇĂ ƚĞƌŬĞũĂƌ ũƵŐĂ�ŵĞƌĞŬĂ�

ŽůĞŚ�ŬĂŵŝͬ

�ZDODXSXQ� �NDPL�� EHODNDQJDQ� WHWDSL� WHUNHMDU
MXJD�PHUHND�ROHK�NDPL��

EĂƐĂů�ƉĞŶĂŵďĂŚ�ͬ Ͳͬ
%HUGDVDUNDQ� DQDOLVLV� \DQJ� GLODNXNDQ�

WHUKDGDS� QDVDOLVDVL� GHQJDQ� SHQDPEDK�

GLGDSDWL�� QDVDO� � � ��� GDODP� %DKDVD� %LGD\XK�
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6RPX� GDSDW� GLLPEXKNDQ� NHSDGD� NDWD� DNDU�
\DQJ�WHUGLUL�GDUL�JRORQJDQ�YHUEDO�GDQ�QRPLQDO��

2OHK�NDUHQD�LWX��QDVDO�� ���LQL�EROHK�EHUIXQJVL�
VHEDJDL�SHQHWDS�GDQ�SHQJXEDK�JRORQJDQ�NDWD��
6HWHUXVQ\D�� FRQWRK�FRQWRK� SXOD�

PHPSHUOLKDWNDQ� EDKZD� QDVDO� � ��� GDODP�
EDKDVD� LQL� EROHK� GLWDPEDKNDQ� NHSDGD� NDWD�
DNDU�\DQJ�GLGDKXOXL�ROHK�IRQHP�SORVLI��N����J���
GDQ�IRQHP�YRNDO��&RQWRK�

Ă͘ EĂƐĂů� ƉĞŶĂŵďĂŚ� ͬ Ͳͬ� ƐĞďĂŐĂŝ� ƉĞŶĞƚĂƉ�
ŐŽůŽŶŐĂŶ͗
ϭ͘ ͬŐŽǇƵĂƚͬ с�ďĞƌũĂůĂŶ�;ůĂŵďĂƚͿ

ͬ ŐŽǇƵĂƚͬ с�ďĞƌũĂůĂŶ�;ůĂŵďĂƚͿ
Ϯ͘ ͬŬƵƌŝ ͬ� с�ƉĞƌŐŝ�;ƉƵůĂŶŐ�ŚĂƌŝͿ�

ͬ ŬƵƌŝ ͬ� с�ƉĞƌŐŝ�;ƉƵůĂŶŐ�ŚĂƌŝͿ
ϯ͘ ͬŬŽƚĂ ͬ с�ƉĞƌŐŝ�;ĐĞƉĂƚͿ

ͬ ŬŽƚĂ ͬ�с�ŵĞŵƉĞƌĐĞƉĂƚ
ď͘ EĂƐĂů� ƉĞŶĂŵďĂŚ� ͬ Ͳͬ� ƐĞďĂŐĂŝ� ƉĞŶŐƵďĂŚ�

ŐŽůŽŶŐĂŶ͗
ϰ͘ ͬĂďƵŚͬ с�ĂďƵ�ĚĂƉƵƌ

ͬ ĂďƵŚͬ с�ŵĞŶĂďƵƌŬĂŶ�;ĂďƵ�ĚĂƉƵƌͿ
ϱ͘ ͬŽďŽƌͬ с�ďŽƌ

ͬ ŽďŽƌͬ с�ŵĞŶŐĞďŽƌ
ϲ͘ ͬƵŶƚĂůͬ с�ĚĂŐŝŶŐ

ͬ ƵŶƚĂůͬ с�ŵĞƌĂƚĂŚ�ĚĂŐŝŶŐ
ϳ͘ ͬŝŵĞǇͬ с�ƌŽŚ

ͬ ŝŵĞǇͬ с�ŵĞŶũĂĚŝ�ƌŽŚ
%HUGDVDUNDQ� FRQWRK�FRQWRK� GLDWDV�

GLGDSDWL� QDVDO� � ��� PHUXSDNDQ� SHQHWDS�
JRORQJDQ� NDWD� �OLKDW� FRQWRK� ����� GDQ�
SHQJXEDK� JRORQJDQ� NDWD� �OLKDW� FRQWRK� ������
3HQHOLWLDQ� \DQJ� GLODNXNDQ� WHUKDGDS� FRQWRK�
FRQWRK� WHUVHEXW� PHQXQMXNNDQ� EDKZD�

QDVDOLVDVL� GHQJDQ� SHQDPEDK� QDVDO� � ��� GDSDW�
GLLPEXKNDQ� NHSDGD NDWD� DNDU� \DQJ� SDGD�
VWUXNWXUQ\D�WHUGDSDW�VLVWHP�YRNDO�KDUPRQL�GDQ�
GLGDXKXOXL�ROHK�NRQVRQDQ�KRPRUJDQLN� �W��GDQ�
�G��� 6HWHUXVQ\D�� SURVHV� QDVDOLVDVL� VHEDJDL�

SHQDPEDK� GHQJDQ� QDVDO� � ��� GDODP� %DKDVD�
%LGD\XK�6RPX� PHQJKDVLONDQ� NDWD� NHUMD�
WUDQVLWLI� GHQJDQ� FLUL� µPHODNXNDQ� VHVXDWX¶��
\DLWX�

;ŵĞŶŐĂƉĂ�ŵĞůƵůƵ�ŵĞƌĂƚĂŚ ĚĂŐŝŶŐ�ĂǇĂŵ�ŝƚƵ͕�ŶĂŶƚŝ�ƚŝĚĂŬ�ĂĚĂ�
ůĂŐŝ�ůĂƵŬ�ƵŶƚƵŬ�ŽƌĂŶŐ�ŵĂŬĂŶͬ

ͬŵĞŶŐĂƉĂ� ;ŬĂŵƵͿ� ƚĞƌƵƐ� ŵĞƌĂƚĂŚ ĚĂŐŝŶŐ�
ĂǇĂŵ�ŝƚƵ͕�ŶĂŶƚŝ�ŽƌĂŶŐ�ŵĂŬĂŶ�ƚŝĚĂŬ�ďĞƌůĂƵŬͬ

$ORPRUI�SHQDPEDK�� H��
'DUL� FRQWRK�FRQWRK� QDVDOLVDVL� GHQJDQ�

SHQDPEDK�PHQXQMXNNDQ��DORPRUI�� H���GDODP�
%DKDVD� %LGD\XK�6RPX� WHUGDSDW� SDGD� NDWD�
DNDU� \DQJ� WHUGLUL� GDUL� JRORQJDQ� YHUEDO� GDQ�

QRPLQDO�� 'HQJDQ� GHPLNLDQ�� DORPRUI� � H���
GDODP� LQL� ELVD� EHUIXQJVL� VHEDJDL� SHQHWDS� GDQ�
SHQJXEDK� JRORQJDQ� NDWD�� 6HEDJDL SHQHWDS�
JRORQJDQ�NDWD��DORPRUI�WHUVHEXW�KDGLU�EHUVDPD�
NDWD� DNDU� GDUL� JRORQJDQ� YHUEDO�� 6HGDQJNDQ�
VHEDJDL� SHQJXEDK� JRORQJDQ� NDWD�� DORPRUI��

� H��� LQL� KDGLU� EHUVDPD� NDWD� DNDU� GDUL�
JRORQJDQ�QRPLQDO��'DUL�NDMLDQ�\DQJ�GLODNXNDQ�
WHUKDGDS� SURVHV� QDVDOLVDVL� GDODP� %DKDVD�

%LGD\X�6RPX� GLGDSDWL�� DORPRUI� � H��� LQL�
GDSDW� GLLPEXKNDQ� NHSDGD� NDWD� DNDU� GZLVXNX�
\DQJ�GLPXODL�ROHK�NRQVRQDQ� OLTXLGD��&RQWRK�
FRQWRK��GLDQWDUDQ\D���

Ă͘ �ůŽŵŽƌĨ��ͬ ĞͲͬ�ƐĞďĂŐĂŝ�ƉĞŶĞƚĂƉ�ŐŽůŽŶŐĂŶ͗
ϭ͘ ͬůĂďŝͬ с�ďĞƌŝƚĂŚƵ

ͬ ĞůĂďŝͬ� с�ŵĞŵďĞƌŝƚĂŚƵŬĂŶ
Ϯ͘ ͬƌŽŶĂƉͬ� с�ƌĞŶĚĂŵ�

ͬ ƌŽŶĂƉͬ с�ŵĞƌĞŶĚĂŵ
ϯ͘ ͬƌĂŶĂƉͬ� с�ƉĞŬŝŬ�

ͬ ƌĂŶĂƉͬ с�ŵĞŵĞŬŝŬ
ď͘ �ůŽŵŽƌĨ� ͬ ĞͲͬ� ƐĞďĂŐĂŝ� ƉĞŶŐƵďĂŚ�

ŐŽůŽŶŐĂŶ͗
ϰ͘ ͬƌĂ Ŭ ͬ с�ŬĂǇƵ

ͬ ĞƌĂ Ŭ ͬ с� ŵĞŶŐŽůĂŚ� ;ũĂĚŝ�
ƉĂƉĂŶͿ

ϱ͘ ͬƌĞŶƚĞƐͬ с�ƌŝŶƚŝƐĂŶ
ͬ ĞƌĞŶƚĞƐͬ� с�ŵĞƌŝŶƚŝƐ

ϲ͘ ͬůĂŶƐĂ ͬ с�ƉĂƌĂŶŐ͕�ŵĂŶĚĂƵ
ͬ ĞůĂŶƐĂ ͬ� с� ŵĞŵŽƚŽŶŐ�
;ŵĞŶŐŐƵŶĂŬĂŶ�ƉĂƌĂŶŐ͕�ŵĂŶĚĂƵͿ

ϳ͘ ͬůŽďƵƚͬ с�ƉŽƉŽŬ�ďĂǇŝ
ͬ ĞůŽďƵƚͬ� с�ŵĞŶǇĞůŝŵƵƚŝ�;ďĂǇŝͿ
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%HUGDVDUNDQ� FRQWRK�FRQWRK� GL� DWDV�
PHPSHUOLKDWNDQ� EDKZD� DORPRUI� � H��� GDODP�
%DKDVD� %LGD\XK�6RPX� KDGLU� EHUVDPD� NDWD�
DNDU� GZLVXNX� GDUL� JRORQJDQ� NDWD� EHQGD� GDQ�
NDWD� VLIDW�� 6HWHUXVQ\D� EHUGDVDUNDQ� SHQHOLWLDQ�
\DQJ� GLODNXNDQ� WHUKDGDS� QDVDOLVDVL� GHQJDQ�

DORPRUI� � H��� LQL� PHQXQMXNNDQ� EDKZD�

DORPRUI� � H��� LQL� EHUIXQJVL�PHQHUELWNDQ� NDWD�
NHUMD� WUDQVLWLI� GHQJDQ� FLUL� DWDX� PDNQD�
µPHODNXNDQ� VHVXDWX¶�� 3HUKDWLNDQ� FRQWRK�
NDOLPDW�EHULNXW��

;ŚĂƌŝ�ŝƚƵ�ƚĞƌƐĞďƵƚ�ƐƵĚĂŚ�ŬĞŶĐĂŶŐ͕�ũĂŶŐĂŶ�ƚŝĚĂŬ�ŵĞŶǇĞůŝŵƵƚŝ
ĂŶĂŬ�ƉĞƌĞŵƉƵĂŶ�ŬĞĐŝů�ŝƚƵͿ

�KDUL� LWX�PXODL�EHUDQJLQ�NHQFDQJ�� MDQJDQ�OXSD�
PHQ\HOLPXWL�DQDN�SHUHPSXDQ�NHFLO�LWX�

$ORPRUI�SHQDPEDK�� L��
.DMLDQ� \DQJ� GLODNXNDQ� WHUKDGDS� NDWD�

%DKDVD� %LGD\XK�6RPX� PHPSHUOLKDWNDQ��

DORPRUI� � L���PHUXSDNDQ� SHQJXEDK� JRORQJDQ�
NDWD�� $ORPRUI� LQL� ELDVDQ\D� KDQ\D� GDSDW�
GLWDPEDKNDQ� NHSDGD� NDWD� DNDU� JRORQJDQ� NDWD�
QDPD�� 'DUL� FRQWRK�FRQWRK� \DQJ� GLSHUROHK��

DORPRUI� � L��� LQL� ELVD� GLWDPEDKNDQ� NHSDGD�
NDWD DNDU� HNDVXNX� \DQJ� GLPXODL� ROHK� IRQHP�
DIULNDW� �F��� ODWHUDO� �O��� GDQ� JHWDUDQ� �U���

%HUGDVDUNDQ� SHQJDPDWDQ�� DORPRUI� � L��� LQL�
OHELK� VHULQJ� WHUMDGL� SDGD� NDWD� DNDU� \DQJ�
GLPXODL� ROHK� IRQHP� DIULNDW� WDN� EHUVXDUD� �F���
%HULNXW� LQL� DGDODK� GLDQWDUD� FRQWRK�FRQWRK�

SHQJJXQDDQ�DORPRUI� � L���GDODP�NDWD�%DKDVD�
%LGD\XK�6RPX��
ϭ͘ ͬĐĂƉͬ� с�ĐĂƉ

ͬ ŝĐĂƉͬ� с�ŵĞŶŐĞĐĂƉ�
Ϯ͘ ͬĐĂƐͬ� с�ŝƐŝ�;ƚĞŶĂŐĂͿ

ͬ ŝĐĂƐͬ� с�ŵĞŶŐŝƐŝ�;ƚĞŶĂŐĂͿ
ϯ͘ ͬĐĂƚͬ� с�ĐĂƚ

ͬ ŝĐĂƚͬ� с�ŵĞŶŐĞĐĂƚ͖�ŵĞǁĂƌŶĂŝ
ϰ͘ ͬůĂƉͬ� с�ůĂƉ�;ůĂŶƚĂŝͿ

� 6HEXWDQ�SDQJJLODQ�XQWXN�DQDN�NHFLO�\DQJ�SHUHPSXDQ��
$EDQJ DGDODK�VHEXWDQ�SDQJJLODQ�XQWXN�DQDN�NHFLO�ODNL�
ODNL�

ͬ ŝůĂƉͬ� с�ŵĞŶŐĞůĂƉ�;ůĂŶƚĂŝͿ
ϱ͘ ͬůĂƐͬ� с� ƐĂŵďƵŶŐĂŶ� ƉĂĚĂ

ďĞƐŝ
ͬ ŝůĂƐͬ� с�ŵĞŶǇĂŵďƵŶŐ�ďĞƐŝ� ;ĚĞŶŐĂŶ�
ĚŝďĂŬĂƌͿ

ϲ͘ ͬůĞŵͬ� с�ůĞŵ
ͬ ŝůĞŵͬ� с�ŵĞŶŐĞůĞŵ��

ϳ͘ ͬƌĞŵͬ� с�ƌĞŵ
ͬ ŝƌĞŵͬ� с�ŵĞŶŐĞƌĞŵ

%HUGDVDUNDQ� SURVHV� SHQJLPEXKDQ�
GDODP� %DKDVD� %LGD\XK�6RPX�� GLGDSDWL�

DORPRUI� � L��� LQL� KDQ\D� EHUIXQJVL� VHEDJDL�
SHQJXEDK�JRORQJDQ�NDWD��SHUKDWLNDQ�FRQWRK���
��GL� DWDV���%HUGDVDUNDQ� IXQJVL� DWDX�NHKDGLUDQ�

REMHN� GDODP� NDOLPDW�� GLGDSDWL� DORPRUI� � L���
GDODP�EDKDVD�LQL�EHUIXQJVL�PHQJKDVLONDQ�NDWD�
NHUMD� WUDQVLWLI� GDQ� PHQXQMXNNDQ� PDNQD�
µPHODNXNDQ� VHVXDWX¶�� /LKDW� FRQWRK� NDOLPDW�
EHULNXW��

;ĂƉŝ�W>E�ůĂŶƚĂƐ�ƉĂĚĂŵ͕�ĂŬŚŝƌ�ƚĞƌďĞŶŐŬĂůĂŝ�ƉĞŬĞƌũĂĂŶ�ŵĞŶŐĞůĂƐ�
ƉĂŐĂƌ�ďĞƐŝͿ

ͬJDUD�JDUD�OLVWULN�PDWL��DNKLUQ\D�WHUEHQJNDODL�
NHJLDWDQ�PHQJHODV SDJDU�EHVLͬ

%HUGDVDUNDQ� DQDOLVLV� WHUKDGDS� FRQWRK�
FRQWRK�SURVHV�QDVDOLVDVL�\DQJ�EHUIXQJVL�GDODP�
%DKDVD� %LGD\XK�6RPX� PHQXQMXNNDQ� EDKZD�
SURVHV� LQL� GDSDW� PHPEHULNDQ� PDNQD�
WHUVHQGLUL�� VHSHUWL� PDNQD�PDNQD�� 0HODNXNDQ�
VHVXDWX�� 6DOLQJ� PHODNXNDQ� SHUEXDWDQ�
�5HVLSURNDO���0DPSX��0HQXMX�GDQ�0HPLOLNL���

.(6,038/$1
$QDOLVLV� \DQJ� GLODNXNDQ� WHUKDGDS�

FRQWRK�FRQWRK� PHPSHUOLKDWNDQ�� SURVHV�
QDVDOLVDVL� GDODP� %DKDVD� %LGD\XK�6RPX�
EHUIXQJVL� VHEDJDL� SHQJJDQWL� GDQ� SHQDPEDK��
%HUGDVDUNDQ� IXQJVL� SHQJLPEXKDQ� GLGDSDWL��
SURVHV� QDVDOLVDVL� WHUVHEXW�PHUXSDNDQ� SHQHWDS�
GDQ�SHQJXEDK�JRORQJDQ�NDWD��6HEDJDL�SHQHWDS�
JRORQJDQ� NDWD�� QDVDOLVDVL� GDODP� %DKDVD�
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%LGD\XK�6RPX�EROHK�GLLPEXKNDQ�NHSDGD�NDWD�
DNDU� GDUL� JRORQJDQ� NDWD� NHUMD�� 6HGDQJNDQ�
VHEDJDL� SHQJXEDK� JRORQJDQ� NDWD�� QDVDOLVDVL�
GDODP� %DKDVD� %LGD\XK�6RPX� GDSDW�
GLLPEXKNDQ� NHSDGD� NDWD� DNDU� GDUL� JRORQJDQ�
NDWD� EHQGD� GDQ� NDWD� VLIDW�� 6HWHUXVQ\D� SXOD�
EHUGDVDUNDQ� NHKDGLUDQ� RE\HN� GDODP� NDOLPDW�
PHQXQMXNNDQ�� QDVDOLVDVL� GDODP� %DKDVD�
%LGD\XK�6RPX� VHFDUD� XPXP� PHQHUELWNDQ�
NDWD� NHUMD� WUDQVLWLI� GDQ�PHQXQMXNNDQ�PDNQD�
PDNQD�WHUWHUQWX���

:DODXSXQ� SDGD� XPXPQ\D� SURVHV�
QDVDOLVDVL� WHUMDGL� SDGD� NDWD� DNDU� �EHUNDLWDQ�
GHQJDQ� NDVXV� LQL�� VLODKNDQ� PHUXMXN� $VPDK�
+DML�2PDU������������WHWDSL�KDVLO�DQDOLVLV�GDWD�
PHQXQMXNNDQ� EDKZD� GL� GDODP� %DKDVD�
%LGD\XK�6RPX� WHUGDSDW� GXD� NDWD� DNDU� \DQJ�
PHQJDODPL� SURVHV� QDVDOLVDVL� GHQJDQ�
SHQDPEDK� QDVDO� �P��� SDGD� WLQJNDW� PRUIHP��
3URVHV� QDVDOLVDVL� GDUL� NHGXD� FRQWRK� WHUVHEXW�
DGDODK�VHSHUWL�EHULNXW�

ϭ͘ ͬƵƌŝ ͬ с�ŽďĂƚ
ͬƉƵƌŝ ͬ с�ŵĞŶŐŽďĂƚŝ
ͬŵƉƵƌŝ ͬ с�ŵĞŶŐŽďĂƚŝ

Ϯ͘ ͬƵůĞ ͬ с�ƵƐĂƉ�;Ěŝ�ĚĂŚŝͿ
ͬƉƵůĞ ͬ с�ŵĞŶŐƵƐĂƉ�;Ěŝ�ĚĂŚŝͿ
ͬŵƉƵůĞ ͬ с�ŵĞŶŐƵƐĂƉ�;Ěŝ�ĚĂŚŝͿ

3URVHV� QDVDOLVDVL� NHGXD� NDWD� DNDU� WHUVHEXW�
DGDODK�VHSHUWL�EHULNXW�

ϭ͘ ƉƵEͲ� н� ͬƵƌŝ ͕ͬ� ǀŽŬĂů�
ƌĂŶŐŬĂƉ�ͬƵͬ�ŐƵŐƵƌ͘
ͬŵͬ�н�ͬƉƵƌŝ ͬ

Ϯ͘ ƉƵEͲ�н�ͬƵůĞ ͕ͬ�ǀŽŬĂů�
ƌĂŶŐŬĂƉ�ͬƵͬ�ŐƵŐƵƌ͘
ͬŵͬ�н�ͬƉƵůĞ ͬ�

.HGXD� FRQWRK� GL� DWDV� PHPSHUOLKDWNDQ�
EDKZD� SURVHV� QDVDOLVDVL� WHUVHEXW� WHUMDGL� SDGD�
WLQJNDW� PRUIHP�� \DLWX� PRUIHP ^SX1�`� DWDX�
DORPRUI� �SX��� GHQJDQ� SHOXOXKDQ� IRQHP� YRNDO�
�X��SDGD�DORPRUI��SX���PHQMDGL�DORPRUI��S��

'$)7$5�3867$.$

$EGXOODK�+DVVDQ��������/LQJXLVWLN�$P��.XDOD�
/XPSXU��376�3URIHVLRQDO�

$VPDK� +DML� 2PDU� ����� .DHGDK�
3HQ\HOLGLNDQ�%DKDVD�GL�/DSDQJDQ� .XDOD�
/XPSXU��'HZDQ�%DKDVD�GDQ�3XVWDND�

$VPDK� +DML� 2PDU�� ������ 1DKX� 0HOD\X�
0XWDNKLU �HGLVL� NHOLPD��� .XDOD� /XPSXU��
'HZDQ�%DKDVD�GDQ�3XVWDND��

$VPDK�+DML�2PDU��������7KH�,EDQ�/DQJXDJH�
RI�6DUDZDN��$�*UDPPDWLFDO�'HVFULSWLRQ��
.XDOD� /XPSXU�� 'HZDQ� %DKDVD� GDQ�
3XVWDND�

%HUU\�� 0DUJDUHW�� ������ $Q� ,QWURGXFWLRQ� WR�
6\VWHPLF� /LQJXLVWLFV�� /RQGRQ�� %7��
%DWVIRUG�

%ORRPILHOG��/HRQDUG��������/DQJXDJH��'HOKL��
0RWLODO�%DQDUVLGDVV�

&U\VWDO�� 'DYLG�� ������ /LQJXLVWLFV��
+DUPRQGVZRUWK�� 0LGGOHVH[�� (QJODQG��
3HQJXLQ�%RRNV

GH� 6DXVVXUH�� )HUGLQDQG�� ������ &RXUVH� LQ�
*HQHUDO� /LQJXLVWLF�� 7UDQVODWHG� DQG�
DQQRWDWHG� E\� 5R\� +DUULV�� /D� 6DOOH� ,,,��
2SHQ�&RXUW�

'HQKDP�� .ULVWLQ� GDQ� /REHFN�� $QQH�� ������
/LQJXLVWLFV� IRU� (YHU\RQH�� DQ�
,QWURGXFWLRQ�� %RVWRQ�� :DGVZRUWK�
&HQJDJH�/HDUQLQJ�

+DULPXUWL� .ULGDODNVDQD�� ������ 3HPEHQWXNDQ�
.DWD� 'DODP� %DKDVD� ,QGRQHVLD �HGLVL�
NHGXD��� -DNDUWD�� *UDPHGLD� 3XVWDND�
8WDPD�

.LHIIHU�� 0LFKDHO� -�� GDQ� /HVDX[�� 1RQLH� .��
µ%UHDNLQJ�GRZQ�ZRUGV�WR�EXLOG�PHDQLQJ��
0RUSKRORJ\�� YRFDEXODU\�� DQG� UHDGLQJ�
FRPSUHKHQVLRQ� LQ� WKH� XUEDQ� FODVVURRP¶�
GDODP� 7KH� UHDGLQJ� WHDFKHU ���� QR�� ��
����������������

5DPODQ�� ������ 0RUIRORJL�� 6XDWX� 7LQMDXDQ�
'HVNULSWLI��<RJ\DNDUWD��83��.DU\RQR�

5RKDQL� 0RKG� <XVRI�� ������ 3HUEDQGLQJDQ�
0RUIRORJL� %DKDVD� 0HOD\X� GDQ� %DKDVD�
,EDQ�� 7HVLV�8QWXN�0HPHQXKL�.HSHUOXDQ�
,MD]DK�'RNWRU�)DOVDIDK�-DEDWDQ�3HQJDMLDQ�



ϭϬϭ-XUQDO�.DMLDQ�3HPEHODMDUDQ�GDQ�.HLOPXDQ��9RO����1R�����2NWREHU��������0DUHW�����

0HOD\X� )DNXOWL� 6DVWHUD� GDQ� 6DLQV� 6RVLDO�
8QLYHUVLWL�0DOD\D�.XDOD�/XPSXU�

6DPVXUL�� ������ $QDOLVD� %DKDVD�� 0HPDKDPL�
%DKDVD� 6HFDUD� ,OPLDK �FHWDNDQ� NHGXD���
-DNDUWD��(UODQJJD�

6XGDU\DQWR�� ������ $QHND� .RQVHS� .HGDWDDQ�
/LQJXDO� 'DODP� /LQJXLVWLN�� <RJ\DNDUWD��
'XWD�:DFDQD�8QLYHUVLW\�3UHVV�

6XMDUQL� $OOR\�� GNN�� ������ 0R]DLN� 'D\DN��
.HEHUDJDPDQ� 6XEVXNX� GDQ� %DKDVD�
'D\DN� GL�.DOLPDQWDQ�%DUDW� -RQ�%DPED�
�HGLWRU���3RQWLDQDN��,QVWLWXW�'D\DNRORJL�


