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60$� 1HJHUL� ��� .DEXSDWHQ� 7DQJHUDQJ� PHUXSDNDQ� 6HNRODK�

0HQHQJDK�$WDV�EHUDNUHGLWDVL�$�\DQJ�EHUGLUL�SDGD�WDKXQ�������6HNRODK�LQL�

SDGD�DZDOQ\D�EHUQDPD�60$�1HJHUL���5DMHJ��'DODP�SHUNHPEDQJDQQ\D�

GDUL� WDKXQ�NHWDKXQ�VHNRODK�LQL�PHQJDODPL�SHQLQJNDWDQ��SDGD�WDQJJDO����

$SULO������VHFDUD�UHVPL�QDPD�60$1���5DMHJ�GLXEDK�PHQMDGL�60$1����

.DEXSDWHQ 7DQJHUDQJ��60$1����NDEXSDWHQ�7DQJHUDQJ�EHUORNDVL� GL -O�

5D\D� 'DRQ�3RQGRN� 6XNDWDQL� 3HUPDL�� .HOXUDKDQ� 6XNDWDQL�� .HFDPDWDQ�

5DMHJ�� .DEXSDWHQ� 7DQJHUDQJ�� 3URYLQVL� %DQWHQ�� /LQWDQJ� ��������� %XMXU�

���������GHQJDQ�OXDV�������0ð��

6DUDQD�GDQ�SUDVDUDQD�60$1����.DE�7DQJHUDQJ�VDQJDW�PHPDGDL��

6HNRODK�PHQ\HGLDNDQ� UXDQJDQ� VHEDQ\DN���� UXDQJ�GHQJDQ�NRQGLVL� \DQJ�

EDLN�� GDQ� PHPLOLNL� �� SHPLQDWDQ� MXUXVDQ� VHSHUWL� ,3$�� ,36�� %$+$6$��

-XPODK�VLVZD�GL�60$1����.DE�7DQJHUDQJ�VHEDQ\DN�����VLVZD�GHQJDQ�

VLVZD�ODNL�ODNL������GDQ�VLVZL�SHUHPSXDQ������60$1����.DE�7DQJHUDQJ�

MXJD�PHPLOLNL� EHUEDJDL� HNVWUDNXOLNXOHU� VHSHUWL� SUDPXND�� SDVNLEUD�� YROO\�

IXWVDO��EDVNHW��KRFNH\�GDQ�PDVLK�EDQ\DN�ODJL�

6DDW�LQL�60$1����.DE�7DQJHUDQJ�PHQHUDSNDQ�VLVWHP�SHPEHODMDUDQ�

VHFDUD� RQOLQH DWDX� GDODP� MDULQJDQ� �GDULQJ��� KDO� LQL� GLNDUHQDNDQ� DGDQ\D�

SDQGHPL�&RYLG�����6LVWHP�SHPEHODMDUDQ�\DQJ�PHQJDKDUXVNDQ�VLVZD�VLVZL�

PHQJXQDNDQ� SDOWIRUP PHGLD� VRVLDO� VHSHUWL�:KDWV$SS XQWXN� SHQXQMDQJ�

PHUHND� EHUNRPXQLNDVL� GHQJDQ� JXUX�� 6HODLQ� LWX� DSOLNDVL� =RRP PHQMDGL�

VDODK�VDWX�SODWIRUP EDJL�VLVZD�VLVZL�GDQ�JXUX�XQWXN�PHQMDODQNDQ�SURVHV�

SHPEHODMDUDQ�� ,QL� ELVD� VDMD� PHPSHQJDUXKL� ODPD� EHUPDLQ� PHGLD� VRVLDO�

VLVZD�VLVZL�
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�� $QDOLVLV�XQLYDULDW

D� 'LVWULEXVL�UHVSRQGHQ�EHUGDVDUNDQ�XVLD

'HVNULSVL�DQDOLVLV�REVHUYDVL�XVLD�UHVSRQGHQ�SDGD�VLVZD�VLVZL�60$1�

���.DE�7DQJHUDQJ�

7DEHO���� 'LVWULEXVL�UHVSRQGHQ�EHUGDVDUNDQ�XVLD�VLVZD�VLVZL�60$1�
���NDE�7DQJHUDQJ

9DULDEHO 0HDQ 0HGLDQ 6' 0LQ�0D[ &O����

8VLD ����� �� ����� �����
������
�����

�6XPEHU���GDWD�SULPHU������

%HUGDVDUNDQ�WDEHO������XVLD�UHVSRQGHQ�SDGD�SHQHOLWLDQ�LQL�DGDODK�

UHPDMD�GHQJDQ�UHQWDQJ�XVLD�������WDKXQ��%HUGDVDUNDQ�XML�QRUPDOLWDV��

MLND�GDWD�EHUGLVWULEXVL�QRUPDO�GDSDW�PHQJJXQDNDQ�PHDQ�GDQ�MLND�GDWD�

EHUGLVWULEXVL� WLGDN� QRUPDO� PDND� PHQJJXQDNDQ� PHGLDQ�� +DVLO� GDUL�

SHQHOLWLDQ� LQL� PHQXQMXNDQ� EDKZD� GDWD� EHUGLVWULEXVL� QRUPDO� GHQJDQ�

QLODL� VNHZQHVV� ������� �QLODL� ����� VHKLQJJD� KDVLO� DQDOLVD� GDWD� XVLD�

UHVSRQGHQ�GDSDW�GLOLKDW�GDUL�QLODL�UDWD�UDWD�DWDX�PHDQ�\DLWX�������WDKXQ�

E� 'LVWULEXVL�IUHNXHQVL�EHUGDVDUNDQ�MHQLV�NHODPLQ

'HVNULSVL�DQDOLVLV�REVHUYDVL�MHQLV�NHODPLQ�UHVSRQGHQ�SDGD�VLVZD�

VLVZL�60$1 ���.DE�7DQJHUDQJ�

7DEHO����� 'LVWULEXVL�IUHNXHQVL�MHQLV�NHODPLQ UHVSRQGHQ�VLVZD�
VLVZL�60$1����.DE�7DQJHUDQJ

.DUDNWHULVWLN )UHNXHQVL 3HUVHQWDVH����
/DNL�ODNL
3HUHPSXDQ�

��
��

�����
�����

7RWDO �� ����
�6XPEHU���GDWD�SULPHU������

%HUGDVDUNDQ� WDEHO� ���� GLVWULEXVL� IUHNXHQVL� MHQLV� NHODPLQ�

UHVSRQGHQ��PHQXQMXNDQ�EDKZD�GDUL����UHVSRQGHQ�VHEDJLDQ�EHVDU�MHQLV�

NHODPLQ� UHVSRQGHQ� DGDODK� SHUHPSXDQ \DLWX� VHEDQ\DN� ��� UHVSRQGHQ�
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F� 'LVWULEXVL�IUHNXHQVL�PHGLD�VRVLDO�)DFHERRN��,QVWDJUDP��GDQ�

:KDWV$SS

'HVNULSVL� DQDOLVLV� IUHNXHQVL�PHGLD� VRVLDO� )DFHERRN�� ,QVWDJUDP��

GDQ�:KDWV$SS�UHVSRQGHQ�GDODP�VHPLQJJX�GDSDW�GLNHORPSRNDQ�SDGD�

WDEHO�EHULNXW�

7DEHO����� 'LVWULEXVL�IUHNXHQVL�PHGLD�VRVLDO�)DFHERRN
.DUDNWHULVWLN )UHNXHQVL 3HUVHQWDVH����

����KDUL�GDODP�VHPLQJJX
����KDUL�GDODP�VHPLQJJX

6HWLDS�KDUL
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7RWDO �� ����
�6XPEHU���GDWD�SULPHU������

7DEHO����� 'LVWULEXVL�IUHNXHQVL�PHGLD�VRVLDO�,QVWDJUDP
.DUDNWHULVWLN )UHNXHQVL 3HUVHQWDVH����

����KDUL�GDODP�VHPLQJJX
����KDUL�GDODP�VHPLQJJX

6HWLDS�KDUL

��
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7RWDO �� ����
�6XPEHU���GDWD�SULPHU�

7DEHO����� 'LVWULEXVL�IUHNXHQVL�PHGLD�VRVLDO�:KDWV$SS
.DUDNWHULVWLN )UHNXHQVL 3HUVHQWDVH����

����KDUL�GDODP�VHPLQJJX
����KDUL�GDODP�VHPLQJJX

6HWLDS�KDUL

�
�
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7RWDO �� ����
�6XPEHU���GDWD�SULPHU�

%HUGDVDUNDQ�SDGD�WDEHO�����PHQXQMXNDQ�EDKZD VHEDJLDQ�EHVDU�

UHPDMD�60$1����.DE�7DQJHUDQJ�\DQJ�PHPLOLNL� IUHNXHQVL� WHUWLQJJL�

EHUPDLQ�PHGLD�VRVLDO�)DFHERRN�DGDODK�����KDUL�GDODP�VHPLQJJX�\DLWX�

VHEDQ\DN� ��� UHVSRQGHQ� ��������� 3DGD� WDEHO� ���� IUHNXHQVL� EHUPDLQ�

PHGLD�VRVLDO�,QVWDJUDP�PD\RULWDV�VHWLDS�KDUL�VHEDQ\DN����UHVSRQGHQ�

���������'DQ�SDGD�WDEHO�����IUHNXHQVL�EHUPDLQ�PHGLD�VRVLDO�:KDWV$SS�

VHEDJLDQ�EHVDU�DGDODK�VHWLDS�KDUL�VHEDQ\DN����UHVSRQGHQ���������
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G� 'LVWULEXVL� GXUDVL� EHUPDLQ� PHGLD� VRVLDO� )DFHERRN�� ,QVWDJUDP�� GDQ�

:KDWV$SS

'XUDVL� EHUPDLQ� PHGLD� VRVLDO� )DFHERRN�� ,QVWDJUDP�� GDQ�

:KDWV$SS�UHVSRQGHQ�GDODP�VHKDUL GDSDW�GLNHORPSRNDQ�VHSHUWL SDGD�

WDEHO�EHULNXW�

7DEHO����� 'LVWULEXVL�GXUDVL�EHUPDLQ�PHGLD�VRVLDO�)DFHERRN
.DUDNWHULVWLN )UHNXHQVL 3HUVHQWDVH����
����MDP�KDUL
����MDP�KDUL
!��MDP�KDUL
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7RWDO �� ����
�6XPEHU���GDWD�SULPHU�

7DEHO����� 'LVWULEXVL�GXUDVL�EHUPDLQ�PHGLD�VRVLDO�,QVWDJUDP
.DUDNWHULVWLN )UHNXHQVL 3HUVHQWDVH����
����MDP�KDUL
����MDP�KDUL
!��MDP�KDUL
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7RWDO �� ����
�6XPEHU���GDWD�SULPHU�

7DEHO����� GLVWULEXVL�GXUDVL�EHUPDLQ�PHGLD�VRVLDO�:KDWV$SS
.DUDNWHULVWLN )UHNXHQVL 3HUVHQWDVH����
����MDP�KDUL
����MDP�KDUL
!��MDP�KDUL
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7RWDO �� ����
�6XPEHU��GDWD�SULPHU�

%HUGDVDUNDQ� SDGD� WDEHO� ���� PHQXQMXNDQ� VHEDJLDQ� EHVDU�

PD\RULWDV UHVSRQGHQ� \DQJ� PHPLOLNL� GXUDVL� EHUPDLQ� PHGLD� VRVLDO�

)DFHERRN�\DLWX����� MDP�KDUL� VHEDQ\DN���� UHVSRQGHQ� ��������� �3DGD�

WDEHO�����0D\RULWDV�GXUDVL�EHUPDLQ�PHGLD�VRVLDO�,QVWDJUDP�DGDODK�����

MDP�KDUL�VHEDQ\DN���� UHVSRQGHQ����������'DQ�SDGD� WDEHO�����GXUDVL�

EHUPDLQ�PHGLD� VRVLDO�:KDWVDSS�PD\RULWDV�!�� MDP�KDUL� VHEDQ\DN����

UHVSRQGHQ���������

H� /DPD�EHUPDLQ�PHGLD�VRVLDO�)DFHERRN��,QVWDJUDP��GDQ�:KDWV$SS

)UHNXHQVL�ODPD�EHUPDLQ�PHGLD�VRVLDO�)DFHERRN��,QVWDJUDP��GDQ�

:KDWV$SS�UHVSRQGHQ�GDSDW�GLNHORPSRNDQ�VHSHUWL�SDGD�WDEHO�����
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7DEHO����� 'LVWULEXVL�ODPD�EHUPDLQ�PHGLD�VRVLDO�)DFHERRN��
,QVWDJUDP��GDQ�:KDWV$SS�SDGD�UHPDMD�GL�60$�1HJHUL����

.DE�7DQJHUDQJ
.DUDNWHULVWLN )UHNXHQVL 3HUVHQWDVH����

5HQGDK
6HGDQJ
7LQJJL�
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7RWDO �� ����
�6XPEHU���GDWD�SULPHU�

%HUGDVDUNDQ�SDGD�WDEHO�����PHQXQMXNDQ�GLVWULEXVL�ODPD�EHUPDLQ�

PHGLD� VRVLDO� IDFHERRN�� LQVWDJUDP��ZKDWVDSS�SDGD� UHPDMD�60$1����

.DE�7DQJHDQJ�PD\RULWDV�VHEDJLDQ�EHVDU�GDODP�UHQWDQJ�VHGDQJ�\DLWX�

VHEDQ\DN����UHVSRQGHQ���������

I� .XDOLWDV�WLGXU�SDGD�UHPDMD�GL�60$�1HJHUL����.DE�7DQJHUDQJ

7DEHO������ .XDOLWDV�WLGXU�SDGD�UHPDMD�60$1����.DE�WDQJHUDQJ
.DUDNWHULVWLN )UHNXHQVL 3HUVHQWDVH����

%XUXN
%DLN���
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�����

7RWDO �� ����
�6XPEHU���GDWD�SULPHU�

%HUGDVDUNDQ� GDWD� SHQHOLWLDQ� \DQJ� GLSHUROHK� SDGD� WDEHO� �����

GLVWULEXVL� NXDOLWDV� WLGXU� SDGD� UHPDMD� 60$1� ��� NDE�7DQJHUDQJ�

PD\RULWDV� \DLWX� UHPDMD�PHQJDODPL�NXDOLWDV� WLGXU�EXUXN�VHEDQ\DN����

UHVSRQGHQ���������

�� $QDOLVLV�ELYDULDW

'HVNULSVL� DQDOLVLV� ELYDULDW� ODPD� EHUPDLQ� PHGLD� VRVLDO� GHQJDQ�

NXDOLWDV� WLGXU� VLVZD�VLVZL� 60$1� ��� .DE�7DQJHUDQJ�� GLWXQMXNDQ� SDGD�

WDEHO�����

7DEHO������ 7DEXODVL�VLODQJ�ODPD�EHUPDLQ�PHGLD�VRVLDO�GHQJDQ
NXDOLWDV�WLGXU�UHPDMD�60$1����.DE�7DQJHUDQJ�WDKXQ�����

/DPD�EHUPDLQ�
PHGLD�VRVLDO

.XDOLWDV�WLGXU
7RWDO

%XUXN� %DLN�

) � ) � ) �
5HQGDK � �� � ���� � ����

6HGDQJ� �� ����� �� ����� �� �����

7LQJJL� � �� � ����� �� �����

7RWDO� �� ����� �� ����� �� ����
�6XPEHU���GDWD�SULPHU�
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7DEHO������PHQXQMXNDQ�GLVWULEXVL�IUHNXHQVL�SHQHOLWLDQ�ODPD�EHUPDLQ�

PHGLD�VRVLDO�GHQJDQ�NXDOLWDV�WLGXU��%HUGDVDUNDQ�VHOXUXK�VDPSHO�SHQHOLWLDQ�

PHPSHUOLKDWNDQ�KDVLO� EDKZD� VLVZD� \DQJ� ODPD�EHUPDLQ�PHGLD� VRVLDOQ\D�

VHGDQJ�PHQJDODPL�NXDOLWDV� WLGXU�EXUXN�DGD�VHEDQ\DN����VLVZD ���������

VHGDQJDNDQ� \DQJ�PHQJDODPL� NXDOLWDV� WLGXU� EDLN� DGD� VHEDQ\DN���� VLVZD�

���������8QWXN� VLVZD� \DQJ� EHUPDLQ�PHGLD� VRVLDOQ\D� WLQJJL�PHQJDODPL�

NXDOLWDV� WLGXU� EXUXN� DGD� VHEDQ\DN� �� VLVZD� ������ GDQ� \DQJ� PHQJDODPL�

NXDOLWDV�WLGXU�EDLN�DGD���VLVZD���������

7DEHO������ +DVLO�NRUHODVL�8ML�6RPHU¶V

9DOXH

$V\PS��
6WG��
(UURUD

$SSUR[��
7E

$SSUR
[��6LJ�

2UGLQDO�
E\�
2UGLQDO

6RPHUV
�G 6\PPHWULF ���� ���� ����� ����

/DPD�EHUPDLQ�PHGLD�
VRVLDO�'HSHQGHQW

���� ���� ����� ����

.XDOLWDV�WLGXU�
'HSHQGHQW

���� ���� ����� ����

�6XPEHU���GDWD�SULPHU�

%HUGDVDUNDQ�WDEHO������GDUL�KDVLO�XML�6RPHU¶VPHPSHUOLKDWNDQ�EDKZD�

KXEXQJDQ� ODPD�EHUPDLQ�PHGLD�VRVLDO�GHQJDQ�NXDOLWDV� WLGXU�PHQXQMXNDQ�

KXEXQJDQ� \DQJ� VDQJDW� OHPDK� �U �������� 'DQ� EHUSROD� SRVLWLI� DUWLQ\D�

VHPDNLQ� ODPD�EHUPDLQ�PHGLD�VRVLDO�PDND�VHPDNLQ�EXUXN�NXDOLWDV� WLGXU��

+DVLO�XML�6WDWLVWLN�\DQJ�GLGDSDWNDQ�EDKZD�QLODL�S� ������ !�D� ������DUWLQ\D�

WLGDN� DGD� KXEXQJDQ� \DQJ� EHUPDNQD� DQWDUD� ODPD� EHUPDLQ� PHGLD� VRVLDO�

GHQJDQ�NXDOLWDV�WLGXU�VLVZD�VLVZL�60$1����.DE�7DQJHUDQJ�

%� 3HPEDKDVDQ

�� .DUDNWHULVWLN UHVSRQGHQ

D� 8VLD�UHVSRQGHQ

3DGD�SHQHOLWLDQ�LQL�XVLD�UHVSRQGHQ�EHUNLVDU�������WDKXQ��GHQJDQ�

UDWD�UDWD� XVLD� DGDODK� ������ WDKXQ��+DVLO� LQL� VHMDODQ� GHQJDQ� SHQHOLWLDQ�

\DQJ�GLODNXNDQ�6\DPVRHGLQ������� \DQJ�PHQXQMXNNDQ�PD\RULWDV�XVLD�

UHVSRQGHQ�DGDODK ���WDKXQ�VHEDQ\DN ���UHVSRQGHQ����������3DGD�WDKDS�
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LQL� UHPDMD� PHPDVXNL� WUDQVLVL� PHQXMX� GHZDVD� GDQ� GLWDQGDL� GHQJDQ�

SHQFDSDLDQ� PLQDW� \DQJ� PDNLQ� PDQWDS� WHUKDGDS� IXQJVL�IXQJVL�

LQWHOHNWXDO�� HJRQ\D�PHQFDUL� NHVHPSDWDQ� XQWXN� EHUVDWX� GHQJDQ� RUDQJ�

ODLQ�GDODP�SHQJDODPDQ�SHQJDODPDQ�EDUX GDQ�WHUODOX�PHPXVDWNDQ�SDGD�

GLUL� VHQGLUL� �HJRVDQWULVPH�� GLJDQWL� GHQJDQ� NHVHLPEDQJDQ� DQWDUD�

NHSHQWLQJDQ�GLUL�VHQGLUL�GDQ�RUDQJ�ODLQ��6DUZRQR�������� +DO�LQL�VHMDODQ�

GHQJDQ� 6XUYHL� QDVLRQDO� \DQJ� GLJHODU� 3HZ� ,QWHUQHW� 	� $PHULFDQ� /LIH�

3URMHFW SDGD� ��� MXWD� UHPDMD� EHUXPXU� ��� VDPSDL� GHQJDQ� ��� WDKXQ� GL�

$PHULND�PHQ\DWDNDQ�EDKZD�����UHPDMD�$PHULND�PHODNXNDQ�DNWLYLWDV�

RQOLQH GL� PHGLD� VRVLDO� XQWXN� PHQFDUL� VXPEHU� DWDX� EDKDQ� XQWXN�

PHQ\HOHVDLNDQ� SHQHOLWLDQ� VHNRODK� �4RPDUL\DK�� ����� GDODP�

6\DPVRHGLQ��������

7ULDVWXWL� ������ PHQMHODVNDQ� DNWLYLWDV� UHPDMD� WHUNDLW� GHQJDQ�

PHGLD� VRVLDO� \DLWX� PHQ\DWDNDQ� HNVLVWHQVL� GLUL� GHQJDQ� PHQJRPHQWDUL�

IRWR�GLUL�GDQ�WHPDQ�WHPDQ�PHUHND�GL�DNXQ�PHGLD�VRVLDO� PHQGHNDWNDQ�

GLUL�GHQJDQ�IROORZHU�GDQ�IULHQGV�PHODOXL�DNWLYLWDV�PHPEHUL�NRPHQ�DWDX�

FKDWWLQJ� PHQFDUL� LQIRUPDVL� WHUNLQL� NDUHQD� NHLQJLQWDKXDQ� PHUHND�

PHQFDUL� WHPDQ� \DQJ�PHPLOLNL� PLQDW� \DQJ� VDPD� PHQ\DOXUNDQ�PLQDW�

PHUHND�GHQJDQ�PHQFDUL� LQIRUPDVL�GDQ� WHUOLEDW�GDODP�DNWLYLWDV�RQOLQH�

KDVLO� DNWXDOLVDVL� PHUHND� WHUPDVXN� IRWR�� ODJX� GDQ� YLGHR� GDQ�

PHQJJXQDNDQ�PHGLD� VRVLDO� VHEDJDL� VDUDQD KLEXUDQ WHUPDVXN� EHUPDLQ�

JDPH�

E� -HQLV�NHODPLQ

%HUGDVDUNDQ� KDVLO� SHQHOLWLDQ� LQL� VHEDJLDQ� EHVDU� MHQLV� NHODPLQ�

UHVSRQGHQ�DGDODK�SHUHPSXDQ�VHEDQ\DN����UHVSRQGHQ����������+DVLO�LQL�

GLGXNXQJ� ROHK� SHQHOLWLDQ� \DQJ� GLODNXNDQ� ROHK� +HSLOLWD� ������ \DQJ�

PHQXQMXNNDQ�PD\RULWDV�UHVSRQGHQ�DGDODK�SHUHPSXDQ�\DLWX�VHEDQ\DN����

UHVSRQGHQ����������GDODP�SHQHOLWLDQQ\D�GLMHODVNDQ�MXJD EDKZD UHPDMD�

SHUHPSXDQ� OHELK� PHPLOLNL� NHLQJLQDQ� XQWXN� EHUEDJL�EHUFHULWD� GHQJDQ�

RUDQJ�ODLQ��KDO�LQL�\DQJ�PHQ\HEDENDQ�UHPDMD�SHUHPSXDQ�OHELK�GRPLQDQ�

PHQJJXQDNDQ� PHGLD� VRVLDO� GLEDQGLQJNDQ� GHQJDQ� UHPDMD� ODNL�ODNL��
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5HPDMD�SHUHPSXDQ�FHQGHUXQJ�PHPLOLNL�WLQJNDW�NHDNUDEDQ�\DQJ�GDODP�

GHQJDQ� RUDQJ�RUDQJ� GLVHNLWDUQ\D�� +DVLO� SHQHOLWLDQ� LQL� VHMDODQ� GHQJDQ�

KDVLO� SHQHOLWLDQ� ILQDQFHV� RQOLQH \DQJ� PHQHPXNDQ� EDKZD� UHPDMD�

SHUHPSXDQ� OHELK� WHUWDULN� XQWXN� EHULQWHUDNVL PHODOXL� PHGLD� VRVLDO�

GLEDQGLQJNDQ�GHQJDQ�SULD��7HOHNRPXQLWDV�GLNXWLS�GDODP�6\DPVRHGLQ��

������

�� /DPD�EHUPDLQ PHGLD�VRVLDO

D� )UHNXHQVL�PHGLD�VRVLDO�IDFHERRN��LQVWDJUDP��GDQ�ZKDVWDSS

3DGD� SHQHOLWLDQ� LQL�� PHOLKDW� IUHNXHQVL� GDQ� GXUDVL� ODPD� EHUPDLQ�

PHGLD� VRVLDO� \DQJ� GLKDELVNDQ� UHPDMD� 60$1� ��� .DE�7DQJHUDQJ��

IUHNXHQVL� GDQ� GXUDVL� PHGLD� VRVLDO� PHOLSXWL� PHGLD� VRVLDO� IDFHERRN��

LQVWDJUDP�� GDQ�ZKDWVDSS� \DLWX� IUHNXHQVL� WHUWLQJJL� SHQJJXQDDQ�PHGLD�

IDFHERRN�����KDUL�GDODP�VHPLQJJX�DGD���� UHVSRQGHQ� ���������8QWXN�

IUHNXHQVL�SHQJXQDDQ�PHGLD�VRVLD�LQVWDJUDP�PD\RULWDV�SHQJJXQDDQQ\D�

VHWLDS�KDUL�DGD�VHEDQ\DN����UHVSRQGHQ����������'DQ��IUHNXHQVL�PHGLD�

VRVLDO� ZKDWVDSS� VHEDJLDQ� EHVDU� \DLWX� VHWLDS� KDUL� DGD� VHEDQ\DN� ���

UHVSRQGHQ����������3HQJJXQDDQ�PHGLD�VRVLDO�IDFHERRN��LQVWDJUDP��GDQ�

ZKDWVDDS� GDSDW� GLDNVHV� NDSDQSXQ� GDQ� GLPDQDSXQ�� /DPDQ\D UHPDMD

PHQJJXQDNDQ PHGLD� VRVLDO VHSHUWL EHUEDJL� LQIRUPDVL�� PHQMDULQJ�

SHUWHPDQDQ�\DQJ�OHELK�EDQ\DN�GDQ�GDSDW�PHQJHNVSUHVLNDQ�GLUL�PHODOXL�

PHGLD�VRVLDO��/HJRQR��������

E� 'XUDVL�EHUPDLQ�PHGLD�VRVLDO�IDFHERRN��LQVWDJUDP��GDQ�ZDKDWVDSS

'XUDVL� SHQJJXQDDQ� PHGLD� VRVLDO� IDFHERRN�� LQVWDJUDP�� GDQ�

ZKDWVDDS� \DLWX� IDFHERRN� ���� MDP� VHKDUL� VHEDQ\DN� ��� UHVSRQGHQ�

��������� 8QWXN� GXUDVL� LQVWDJUDP� PD\RULWDV� SHQJJXQDDQQ\D� ���� MDP�

VHKDUL�\DLWX�VHEDQ\DN����UHVSRQGHQ����������'DQ�SHQJJXQDDQ�ZKDWVDSS�

VHEDJLDQ�EHVDU�VHWLDS�KDUL�\DLWX�VHEDQ\DN����UHVSRQGHQ���������KDO�LQL�

GLNDUHQDNDQ� UHVSRQGHQ� GDSDW�PHQJKDELVNDQ�ZDNWX� EHUMDP�MDP� XQWXN�

EHUPDLQ� PHGLD� VRVLDO�� PHQHPXNDQ� WHPDQ� EDUX�� VDOLQJ� EHUEDJL�

SHQJDODPDQ��LQL�PHQXQMXNDQ�EDKZD�GXUDVL EHUPDLQ�PHGLD�VRVLDO�GDODP�

NDWHJRUL�\DQJ�ODPD�DWDXSXQ�FXNXS��/HJRQR��������
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F� /DPD�EHUPDLQ�PHGLD�VRVLDO�IDFHERRN��LQVWDJUDP��GDQ�ZKDWVDDS

'DUL�KDVLO�SHQHOLWLDQ�GLSHUROHK�GDWD�PD\RULWDV�ODPD�EHUPDLQ�PHGLD

VRVLDO� UHPDMD�60$1����.DE�7DQJHUDQJ�DGDODK�NDWHJRUL� VHGDQJ�\DLWX�

VHEDQ\DN� ��� UHVSRQGHQ� ��������� +DVLO� SHQHOLWLDQ� LQL� GLGXNXQJ� ROHK�

SHQHOLWLDQ� 8GLQ� ������ +XEXQJDQ� SHQJJXQDDQ� PHGLD� VRVLDO� GHQJDQ�

NHMDGLDQ�LQVRPQLD�SDGD�VLVZD�VLVZL�60$1���6HQWROR�EDKZD�UDWD�UDWD�

UHPDMD�PHQJDNVHV�PHGLD�VRVLDO�GDODP�NDWHJRUL�VHGDQJ�����MDP�VHKDUL�

VHEDQ\DN����UHVSRQGHQ���������

3HQHOLWLDQ�LQL�MXJD�VHMDODQ�GHQJDQ�SHQHOLWLDQ�\DQJ�GLODNXNDQ�ROHK�

8OILDQD ��������'LGDSDWNDQ�UDWD�UDWD�SHQJJXQDDQ�PHGLD�VRVLDO�\DLWX�����

MDP� VHKDUL� VHEDQ\DN� ��� UHVSRQGHQ� ��������� %HUPDLQ� PHGLD� VRVLDO�

PHPLOLNL� DNVHV� \DQJ� GLJXQDNDQ� \DLWX� FKDWWLQJ�� EURZVLQJ�� GDQ�

GRZQORDGLQJ�� 6HEDJLDQ� EHVDU� UHPDMD� GDODP� NDWHJRUL� VHGDQJ�

GLNDUHQDNDQ�UHPDMD�KDUXV�PHQJDWXU�ZDNWX�ODPD�EHUPDLQ�PHGLD�VRVLDO�

GHQJDQ�DNWLYLWDV�EHODMDU�GLVHNRODK��NHLQJLQDQ�GDODP�EHUVRVLDOLVDVL��GDQ�

PHQJHUMDNDQ�WXJDV�WXJDV�VHNRODK �8GLQ��������

/DPDQ\D� GXUDVL� DNVHV� PHGLD� VRVLDO� UHPDMD� GL� ,QGRQHVLD� VHQGLUL�

WHUELODQJ� FXNXS� WLQJJL� %HUGDVDUNDQ� VXUYHL� IURQWLHU� FRQVXOWLQJ� JURXS�

LQGRQHVLD WHUKDGDS�SHULODNX�GLJLWDO�UHPDMD�LQGRQHVLD�WDKXQ�������%DKZD�

UHPDMD�\DQJ�EHUXVLD�������WDKXQ�GLGDSDWNDQ�KDVLO�WHPXDQ�VXUYHL�\DLWX�

������ UHPDMD� PHQJJXQDNDQ� PHGLD� VRVLDO� VHFDUD� DNWLI�� 3HQJJXQDDQ�

PHGLV�VRVLDO�WHUVHEXW�PHOLSXWL�NHJLDWDQ�PHQJXQJJDK GDQ�PHQJXQGXK�GL�

GDODP�DNXQ�PHGLD� VRVLDO�PHUHND�� -LND�GLDVXPVLNDQ�SHPDNDLQ�GHQJDQ�

MXPODK� ZDNWX� \DQJ� GLJXQDNDQ� XQWXN� PHQJDNVHV� PHGLD� VRVLDO� GDODP�

VHKDUL�DGDODK�����MDP�VHKDUL��$SULQWD�	�'ZL��������

�� .XDOLWDV�WLGXU

.XDOLWDV�WLGXU�PHUXSDNDQ�NHPDPSXDQ�LQGLYLGX�XQWXN�WHWDS�WLGXU�GDQ�

PHQGDSDWNDQ� MXPODK� WLGXU� 15(0� GDQ� 5(0� \DQJ� WHSDW�� 7DQGD�WDQGD�

NXDOLWDV�WLGXU�\DQJ�EDLN�\DLWX�WLGXU�\DQJ�WHQDQJ��VHJDU�VDDW�EDQJXQ�SDJL�KDUL�

GDQ�VHPDQJDW�PHODNXNDQ�DNWLYLWDV��&UHYHQ�	�+LUQOH������GDODP�$JXVWLQ�
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������� +DVLO� SHQHOLWLDQ� PHQXQMXNDQ� EDKZD� VHEDJLDQ� EHVDU� UHVSRQGHQ�

PHQJDODPL�NXDOLWLDV�WLGXU�EXUXN�\DLWX�VHEDQ\DN����UHVSRQGHQ���������

3HQHOLWLDQ�LQL�VHMDODQ�GHQJDQ�SHQHOLWLDQ�\DQJ�GLODNXNDQ�ROHK�1DILDK�

������ \DQJ� PHQXQMXNDQ� EDKZD� NXDOLWDV� WLGXU� SDGD� VLVZD�VLVZL� 603�

0XKDPPDGL\DK���<RJ\DNDUWD�PD\RULWDV�PHQJDODPL� NXDOLWDV� WLGXU� EXUXN�

\DLWX�VHEDQ\DN����UHVSRQGHQ����������:DNWX�SDOLQJ�RSWLPDO�XQWXN�WLGXU�GL�

PDODP�KDUL�DGDODK�MDP����PDODP��VHODLQ�XQWXN�PHQJXPSXONDQ�HQHUJL�GDQ�

WHQDJD� MXJD� VDQJDW� EDLN� XQWXN� NHFDQWLNDQ� NXOLW�� YLWDOLWDV WXEXK�� GDQ�

PHQLQJNDWNDQ�PRRG�SRVLWLI�WXEXK�GL�SDJL�KDUL��.HEXWXKDQ�WLGXU�VHVHRUDQJ�

EHUEHGD�EHGD��XQWXN�XVLD�������WDKXQ�NHEXWXKDQ�WLGXU�DGDODK ����MDP�����

��� WDKXQ� NHEXWXKDQ� WLGXUQ\D� ��� MDP� SHUKDUL�� XQWXN� XVLD� ������ WDKXQ�

NHEXWXKDQ� WLGXU DGDODK� �� MDP� SHUKDUL�� GDQ� XQWXN� XVLD� ��� WDKXQ� NHDWDV�

NHEXWXKDQ�WLGXU�DGDODK���MDP�SHUKDUL��+DVZLWD�	�5HQL��������

3HQHOLWLDQ LQL�MXJD�GLGXNXQJ�GHQJDQ�SHQHOLWLDQ�\DQJ�GLODNXNDQ�ROHK�

-DUPL������� \DQJ�PHQXQMXNDQ�EDKZD�NXDOLWDV�WLGXU�SDGD�VLVZD�VLVZL�603�

1HJHUL���%DQGD�$FHK�VHEDJLDQ�EHVDU�PHQJDODPL�NXDOLWDV�WLGXU�EXUXN�\DLWX�

DGD�VHEDQ\DN����VLVZD� ���������.XUDQJ� WLGXU� MXJD�PHQ\HEDENDQ�EDQ\DN�

HIHN��VHSHUWL�NRQVHQWUDVL�EHUNXUDQJ��DGDQ\D�SHQ\DNLW�PHQ\HUDQJ�\DLWX�IOX��

SLOHN��GDQ�EDWXN��6HODLQ�LWX�PDQLIHVWDVL NOLQLV \DQJ�PXQFXO�SDGD�VHVHRUDQJ�

\DQJ�PHQJDODPL�NXDOLWDV�WLGXU�EXUXN�DGDODK�PXGDK�OHODK�GDQ�JHOLVDK��OHVX�

GDQ DSDWLV�� NHKLWDPDQ� GLVHNLWDU� PDWD�� NRQMXQJWLYD� PHUDK�� PDWD� SHULK��

SHUKDWLDQ�WHUSHFDK�SHFDK��VDNLW�NHSDOD��GDQ�VHULQJ�PHQJXDS�GDQ�PHQJDQWXN�

�1LQJVLK�	�3HUPDWDVDUL��������

6DODK� VDWX� IDNWRU� \DQJ� PHPSHQJDUXKL� WLGXU� DGDODK� JD\D� KLGXS�

�3RWWHU� 	� 3HUU\�� ������� *D\D� KLGXS� UHPDMD� VDDW� LQL� \DQJ� WLGDN� GDSDW�

GLSLVDKNDQ� GDUL� VPDUWSKRQH� PHQ\HEDENDQ� PHUHND� PHQJJXQDNDQ� PHGLD�

VRVLDO�VHWLDS�VDDW��3URVHV�WLGXU�PHQMDGL�WHUJDQJJX�DNLEDW�UHPDMD�\DQJ IRNXV�

PHPDLQNDQ� PHGLD� VRVLDO� KLQJJD� ODUXW� PDODP� GDQ� PDVLK� PHQJKLUDXNDQ�

SHULQJDWDQ�GDUL�PHGLD�VRVLDO�NHWLND�UHPDMD�PHPXODL�XQWXN�WLGXU��3DPXQJNDV�

���������7LGXU�EHUGHNDWDQ�GHQJDQ�SRQVHO��JDGJHW��MXJD�GDSDW�PHPSHQJDUXKL�

NXDOLWDV WLGXU�NDUHQD�GDODP�NHDGDDQ�DNWLI�SRQVHO�\DQJ�GDSDW�EHUJHWDU�GDQ�
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EHUEXQ\L� PHQDQGDNDQ� DGDQ\D� SDQJJLODQ� PDVXN�� .HVDGDUDQ� LQL� \DQJ�

PHPEXDW�RWDN� WHUXV�ZDVSDGD� WDQSD�NLWD� VDGDUL� VHKLQJJD� WLGXU�EHUGHNDWDQ�

GHQJDQ� SRQVHO� GDSDW�PHQJXUDQJL� SHPHQXKDQ� NHEXWXKDQ� WLGXU� VHVHRUDQJ��

PDND�GDUL�LWX�NHWLND�EDQJXQ�SDJL�PHUDVD�OHODK��OHVX�EDKNDQ�ELVD�PHPEXDW�

GD\D�WDKDQ�PHQXUXQ��+XGD�������� 'DPSDN�ODLQQ\D�GDUL�NXDOLWDV�WLGXU�\DQJ�

EXUXN� \DLWX�SDGD� VLVWHP�QHXUREHKDYLRUDO�� QHRURFRJQLWLYH�� SV\FKRPRWRULF

VHKLQJJD� DNLEDWQ\D� EHUXSD� PHQXUXQQ\D� NRQVHQWUDVL�� GD\D� LQJDW��

NHPDPSXDQ�PHQJDWDVL�PDVDODK�GDQ�SHQJDPELODQ�NHSXWXVDQ��EHUILNLU�NULWLV�

VHUWD�PHQXUXQQ\D�SUHVWDVL�EHODMDU���)HQQ\�	�6XSULDWPR��������

�� +XEXQJDQ�ODPD�EHUPDLQ�PHGLD�VRVLDO�GHQJDQ�NXDOLWDV�WLGXU

%HUGDVDUNDQ�KDVLO�SHQHOLWLDQ�SDGD�WDEHO������GHQJDQ�PHQXQMXNDQ�XML�

VWDVWLVWLN�6RPHU¶V GLSHUROHK�QLODL�S  ������ �S !�������\DQJ�EHUDUWL�WLGDN�DGD�

KXEXQJDQ�\DQJ�EHUPDNQD�DQWDUD�ODPD�EHUPDLQ�PHGLD�VRVLDO�GHQJDQ�NXDOLWDV�

WLGXU�UHPDMD�GL�60$1����.DE�7DQJHUDQJ��+DVLO�SHQHOLWLDQ�LQL�PHQXQMXNDQ�

VHPDNLQ� WLQJJL� ODPD� EHUPDLQ�PHGLD� VRVLDO�PDND� VHPDNLQ� EXUXN� NXDOLWDV�

WLGXU�SDGD�UHPDMD�60$1����.DE�7DQJHUDQJ�

+DVLO� SHQHOLWLDQ� LQL� WLGDN� VHMDODQ� GHQJDQ� EHEHUDSD� SHQHOLWLDQ�

VHEHOXPQ\D��VHSHUWL�SHQHOLWLDQ�\DQJ�GLODNXNDQ�ROHK�3DPXQJNDV������� \DQJ�

PHQXQMXNDQ�DGD�KXEXQJDQ�DQWDUD�PHGLD�VRVLDO�GHQJDQ�NXDOLWDV�WLGXU�SDGD�

UHPDMD�GL�60$1����6XUDED\D�GHQJDQ�QLODL�S  �������S ���������3HQHOLWLDQ�

LQL� MXJD� WLGDN� VHMDODQ� GHQJDQ� SHQHOLWLDQ� \DQJ�GLODNXNDQ�ROHK�:RRGV� GDQ�

6FRWW������� \DQJ�PHQXQMXNDQ�QLODL�S  �������S �������� 0HQXUXW�SHQHOLWL��

WLGDN�DGDQ\D�KXEXQJDQ�\DQJ�EHUPDNQD�DQWDUD�ODPD�EHUPDLQ�PHGLD�VRVLDO�

GHQJDQ�NXDOLWDV�WLGXU�SDGD�UHPDMD�GL 60$1����NDE�7DQJHUDQJ�DGDODK�SDUD�

UHPDMD�VXGDK�WHUELDVD�PHQJJXQDNDQ�PHGLD�VRVLDO�VHMDN�NHFLO�GDQ�VXGDK�ELVD�

PHQJDWXU�ODPD�EHPDLQ�PHGLD�VRVLDO��+DVLO�LQL�GLOLKDW�SDGD�WDEHO������\DQJ�

PHQXQMXNNDQ� VHEDJLDQ� EHVDU� UHVSRQGHQ� GDODP� NDWHJRUL� VHGDQJ� \DLWX� ���

UHVSRQGHQ����������QDPXQ�MLND�ODPD�EHUPDLQ�PHGLD�VRVLDO�VHPDNLQ�WLQJJL�

WLGDN�PHQXWXS�NHPXQJNLQDQ�VHPLNLQ�EXUXN�NXDOLWDV�WLGXU�SDUD�UHPDMD��+DO�

LQL�ELVD�GLOLKDW�SDGD�WDEHO������\DQJ�PHQXMXNDQ�DUDK�NRUHODVL�SRVLWLI�
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3RWWHU�GDQ�3HUU\� ������ PHQMHODVNDQ�VHODLQ�JD\D�KLGXS�DGD�IDNWRU�

ODLQ�\DQJ�GDSDW�PHPSHQJDUXKL�WLGXU�VHVHRUDQJ�VHSHUWL�OLQJNXQJDQ��SHQ\DNLW��

NHOHODKDQ�� DONRKRO�� GDQ� NRQVXPVL� REDW�REDWDQ�� 6HODLQ� LWX� WLQJNDW� VWUHV�

SVLNRORJLV� \DQJ� WLQJJL� EHUGDPSDN� SDGD� VLNOXV� WLGXU� \DQJ� PHQ\HEDENDQ�

NXDOLWDV� WLGXU�PHQMDGL�EXUXN� �$OIL�	�<XOLZDU���������7LGDN�KDQ\D�PHGLD�

VRVLDO� VDMD� \DQJ� GDSDW� PHPSHQJDUXKL� WLGXU� SDUD� UHPDMD� 60$1� ��

.DE�7DQJHUDQJ�� 3DGD� WDEHO� �����PHQXQMXNDQ� ODPD� EHUPDLQ�PHGLD� VRVLDO�

GDODP�NDWHJRUL�WLQJJL�\DQJ�PHQJDODPL�NXDOLWDV�WLGXU�EDLN�\DLWX�VHEDQ\DN���

UHVSRQGHQ����������KDO�LQL�WHUMDGL�NDUHQD�SHQJDUXK�OLQJNXQJDQ�WLGXU�\DQJ�

FXNXS�Q\DPDQ�� WHQDQJ�GDQ�NXUDQJQ\D�SHQFDKD\DDQ GL�PDODP�KDUL��VHODLQ�

LWX�RODKUDJD�\DQJ�FXNXS�MXJD�ELVD�PHPSHQJDUXKL�NXDOLWDV WLGXU��ZDODXSXQ�

ODPD� EHUPDLQ� PHGLD� VRVLDO� GLNDWDJRULNDQ� WLQJJL� \DQJ� VHKDUXVQ\D�

PHQ\HEDENDQ�NXDOLWDV WLGXU�EXUXN �+HSLOLWD�	�*DQWDV��������

3HUDVDDQ� Q\DPDQ� GDQ� ULOHNV� VDQJDW� SHQWLQJ� MLND� VHVHRUDQJ� DNDQ�

PHPXODL�WLGXU��,QGLYLGX�GLDQMXUNDQ�XQWXN�EHUNHPLK�VHEHOXP�WLGXU�DJDU�WLGDN�

WHUEDJXQ�XQWXN�EHUNHPLK��6HODLQ�LWX�XQWXN�PHQLQJNDWNDQ�NHQ\DPDQDQ�VDDW�

WLGXU�LQGLYLGX�GDSDW�PHODNXNDQ�PDQGL�DLU�KDQJDW�VHEHOXP�WLGXU�GDQ�WLGDN�

OXSD�PHQMDJD�WHPSDW�WLGXU�DJDU�WHWDS�EHUVLK��3RWWHU�	�3HUU\��������

'DUL� KDVLO� SHQHOLWLDQ� LQL� GDSDW� GLOLKDW� EDKZD� ODPD�EHUPDLQ�PHGLD�

VRVLDO�WLGDN�PHPLOLNL�KXEXQJDQ�\DQJ�EHUPDNQD�GHQJDQ�NXDOLWDV�WLGXU�SDUD�

UHPDMD�GL�60$1����.DE�7DQJHUDQJ��1DPXQ�GHQJDQ�DUDK�NRUHODVL�SRVLWLI��

KDO�LQL�ELVD�VDMD�WHUMDGL�NDUHQD�VHPDNLQ�WLQJJL�EHUPDLQ�PHGLD�VRVLDO�PDND�

VHPDNLQ� EXUXN� NXDOLWDV� WLGXU�� 6HODLQ� LWX� IDNWRU� ODLQ� \DQJ� GDSDW�

PHPSHQJDUXKL WLGXU� \DLWX� OLQJNXQJDQ�� SHQ\DNLW�� NHOHODKDQ�� DONRKRO��

NRQVXPVL REDW�REDWDQ�\DQJ�PHPLFX�NDQWXN GDQ�VWUHV�SVLNRORJLV \DQJ�DNDQ�

EHUGDPSDN� SDGD� PHQXUXQQ\D� NRQVHQWUDVL�� GD\D� LQJDW�� NHPDPSXDQ�

PHQJDWDVL� PDVDODK� GDQ� SHQJDPELODQ� NHSXWXVDQ�� EHUILNLU� NULWLV� VHUWD�

PHQXUXQQ\D�SUHVWDVL�EHODMDU���
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&� .HWHUEDWDVDQ

�� .HVXOLWDQ

'DODP�SHQHOLWLDQ�LQL�WHUGDSDW�NHVXOLWDQ�\DQJ�GLKDGDSL SHQHOLWL�\DLWX�

VDDW� SHQJDPELODQ� GDWD� PHPDVXNL� PDVD� SDQGHPL� &RYLG��� \DQJ�

PHQJKDUXVNDQ� SHQJDPELODQ� GDWD� VHFDUD� RQOLQH WLGDN� EHUWDWDS� PXND��

VHKLQJJD�WHUMDGL�NHWHUODPEDWDQ�GDODP�SHQJDPELO�GDWD�

�� .HOHPDKDQ

3HQHOLWLDQ� LQL�PHPLOLNL�EDQ\DN�NHOHPDKDQ VHKLQJJD�PDVLK�EDQ\DN�

IDNWRU�IDNRU�\DQJ�PHPSHQJDUXKL�NXDOLWDV�WLGXU��.DUHQD�GDUL�KDVLO�SHQHOLWLDQ�

LQL� WLGDN�DGD�KXEXQJDQ�DQWDUD�PHGLD� VRVLDO� GHQJDQ�NXDOLWDV� WLGXU� UHPDMD�

<DQJ�EHUDUWL�NXDOLWDV�WLGXU�WLGDN�KDQ\D�GLSHQJDUXKL�ROHK�PHGLD�VRVLDO VDMD

WHWDSL�MXJD GDSDW�GLSHQJDUXKL�ROHK�IDNWRU�OLQJNXQJDQ��SHQ\DNLW��NHOHODKDQ��

DONRKRO�� GDQ� REDW�REDWDQ�� GDQ� VWUHV� SVLNRORJLV� 6HODLQ� LWX� NHOHPDKDQ� ODLQ�

SDGD�SHQHOWLWLDQ�LQL�DGDODK�SHQJDPELODQJ�GDWD�VHFDUD�RQOLQH GHQJDQ�JRRJOH�

IRUP�� 3HQJDPELODQ� VHFDUD� RQOLQH LQL� ELVD� VDMD� PHQMDGL� ELDV�� NDUHQD� VDDW�

UHVSRQGHQ�PHQJLVL�NXHVLRQHU�WLGDN�GLDZDVL�ODQJVXQJ�ROHK�SHQHOLWL�
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