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$%675$.
3HPEDQJXQDQ�NRQVWUXNVL�GL�DWDV�WDQDK�JDPEXW�DNDQ�PHQGDSDWNDQ�EHEHUDSD�PDVDODK�JHRWHNQLN��

6DODK�VDWXQ\D�DGDODK�WHUMDGLQ\D�SHQXUXQDQ��NRQVROLGDVL��WDQDK�\DQJ�DSDELOD�PHQJDODPL�SHPEHEDQDQ�
GLDWDVQ\D�PDND�WHNDQDQ�DLU�SRUL�DNDQ�QDLN�VHKLQJJD�DLU�SRUL�NH�OXDU�\DQJ�PHQ\HEDENDQ�EHUNXUDQJQ\D�
YROXPH� WDQDK�� ROHK� NDUHQD� LWX� DNDQ� WHUMDGL� SHQXUXQDQ� SDGD� WDQDK�� 7XMXDQ� GDUL� SHQHOLWLDQ� LQL� DGDODK�
XQWXN�PHQJHWDKXL�GDQ�PHPEDQGLQJNDQ�GDWD�KDVLO�SHQJXMLDQ�SHQXUXQDQ�ODSLV�WDQDK�SDGD�WDQDK�JDPEXW�
PHQJJXQDNDQ� PHWRGH� VDQG� GUDLQ� GHQJDQ� 3HPEHEDQDQ� %HUWDKDS� SDGD� NRQGLVL� 6LQJOH� 'UDLQ� �3ROD�
6HJLWLJD� GDQ� 3ROD� 6HJLHPSDW��� 3HQJXMLDQ� GLODNXNDQ� GL� /DERUDWRULXP� 0HNDQLND� 7DQDK� 8QLYHUVLWDV�
/DPSXQJ��6DPSHO�WDQDK�\DQJ�DNDQ�GLWHOLWL�DGDODK�WDQDK�JDPEXW�SDGD�NHGDODPDQ����FP��3HODNVDQDDQ�
SHQJXMLDQ�GLODNXNDQ�GDODP���WDKDS��3HUWDPD�DGDODK�SHQJXMLDQ�VLIDW�ILVLN�GDQ�NRQVROLGDVL�WDQDK�JDPEXW��
.HGXD� DGDODK� SHQJXMLDQ� ODPD� ZDNWX� SHQJHULQJDQ� SDGD� WDQDK� JDPEXW� DNLEDW� SHQJDUXK� PHWRGH�
GUDLQDVH�PHQJJXQDNDQ�EDKDQ�SDVLU��'DWD�\DQJ�GLGDSDWNDQ�GDUL�SHUFREDDQ�GLRODK��GDQ�NHPXGLDQ�KDVLO�
SHUKLWXQJDQ�WHUVHEXW�GLWDEHONDQ�GDQ�GLEXDW�JUDILN��

'DUL� SHQHOLWLDQ� LQL� GLGDSDWNDQ�� .RHILVLHQ� NRQVROLGDVL� �&Y�� XQWXN� SROD� VHJLWLJD� VHEHVDU� ��������
FP��PHQLW� GDQ�XQWXN�SROD�VHJLHPSDW� VHEHVDU��������FP��PHQLW��QLODL� LQGHNV� WHNDQDQ�&F�XQWXN�SROD�
VHJLWLJD�VHEHVDU��������GDQ�XQWXN�SROD�VHJLHPSDW�VHEHVDU���������6HKLQJJD�GLDPELO�NHVLPSXODQ�������
3HQJJXQDDQ�PHWRGH�VDQG�GUDLQ�GHQJDQ�SROD�VHJLHPSDW�WHUQ\DWD�GDSDW�PHQXUXQNDQ�WDQDK�OHELK�FHSDW�
GDULSDGD� GHQJDQ�SROD� VHJLWLJD� ����1LODL�&Y� �NRHILVLHQ� NRQVROLGDVL�� VHEHOXP�SHPEHEDQDQ� OHELK� EHVDU�
GDULSDGD�VHWHODK�SHPEHEDQDQ��VHGDQJNDQ�QLODL�&F��LQGHNV�SHPDPSDWDQ��VHVXGDK�SHPEHEDQDQ�OHELK�
EHVDU�GDULSDGD�VHEHOXP�SHPEHEDQDQ�

.DWD�.XQFL���*DPEXW��6LQJOH�'UDLQ��.RQVROLGDVL

3(1'$+8/8$1
7DQDK� JDPEXW� PHPLOLNL� VLIDW� GDQ�

NDUDNWHULVWLN� \DQJ� VDQJDW� EHUEHGD� GHQJDQ�
WDQDK� OHPSXQJ� �%RZOHV�� -�� (�� ������6WUXNWXU�
VHEDJLDQ� EHVDU� UHND\DVD� \DQJ� GL� EDQJXQ�
GHQJDQ� WDQDK� GDQ� UHVSRQ� DQWDUD� WDQDK� GDQ�
VWUXNWXU� GLVHEXW� VHEDJDL� LQWHUDNVL� VWUXNWXU�
WHNQLN� WDQDK�� 7DQDK� JDPEXW� GLDQJJDS� WLGDN�
FRFRN� XQWXN� PHQGXNXQJ� EDQJXQDQ� GDODP�
SHULODNX�DODPLQ\D�PHPLOLNL�NHOHPEDEDQ�NRQWHQ�
\DQJ� WLQJJL� �� !� ������ ��� NRPSUHVLELOLWDV� WLQJJL�
������ ������GDQ�PHPLOLNL�NHNXDWDQ�JHVHU�UHQGDK�
�� ����� NSD� �� �5D]DOL�� 6LWL�� %DNDU�� ,� GDQ�
=DLQRUDELGLQ�� $�� ������� 3HPEDQJXQDQ�
NRQVWUXNVL� GL� DWDV� WDQDK� JDPEXW� DNDQ�
PHQGDSDWNDQ� EHEHUDSD� PDVDODK� *HRWHNQLN��
6DODK� VDWXQ\D� DGDODK� WHUMDGLQ\D� SHQXUXQDQ�
�NRQVROLGDVL�� WDQDK� \DQJ� DSDELOD� PHQJDODPL�
SHPEHEDQDQ� GLDWDVQ\D�PDND� WHNDQDQ� DLU� SRUL�
DNDQ� QDLN� VHKLQJJD� DLU�SRUL� NH� OXDU� \DQJ�

PHQ\HEDENDQ� EHUNXUDQJQ\D� YROXPH� WDQDK��
ROHK� NDUHQD� LWX� DNDQ� WHUMDGL� SHQXUXQDQ� SDGD�
WDQDK�� 3HQDPEDKDQ� EHEDQ� GL� DWDV� VXDWX�
SHUPXNDDQ� WDQDK�GDSDW�PHQ\HEDENDQ� ODSLVDQ�
WDQDK� GL� EDZDKQ\D� PHQJDODPL� SHPDPSDWDQ��
3HPDPSDWDQ�WHUVHEXW�GLDNLEDWNDQ�ROHK�DGDQ\D�
GHIRUPDVL� SDUWLNHO� WDQDK�� UHORNDVL� SDUWLNHO��
NHOXDUQ\D� DLU� DWDX� XGDUD� GDUL� GDODP� SRUL��
�=DLQRUDELGLQ��$�DQG�%DNDU��,�������

6DODK� VDWX� PHWRGD� XQWXN� PHPSHUFHSDW�
WHUMDGLQ\D� SURVHV� NRQVROLGDVL� XQWXN� NRQVWUXNVL�
GDUL� EHEHUDSD� VWUXNWXU� \DLWX� GHQJDQ�
PHQJJXQDNDQ� PHWRGD� 6DQG� 'UDLQ�� $OLUDQ� DLU�
DUDK�KRUL]RQWDO�DNDQ�GL�LQGXNVL�ROHK�6DQG�'UDLQ�
GDQ� XQWXN� DOLUDQ� DLU� DUDK� YHUWLNDO� GL� LQGXNVL�
PHQJJXQDNDQ� SDVLU� GLDWDVQ\D�� -DUDN� GUDLQDVH�
DUDK� KRUL]RQWDO� \DQJ� OHELK� SHQGHN�PHQDPEDK�
NHFHSDWDQ� SURVHV� NRQVROLGDVL� EHEHUDSD� NDOL�
OHELK�FHSDW�
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0(72'2/2*,�3(1(/,7,$1
7DQDK� \DQJ� GLXML� DGDODK� MHQLV� WDQDK�

JDPEXW� \DQJ� GLDPELO� GDUL� 'HVD� 5DZD� 6UDJL��
.DEXSDWHQ� /DPSXQJ� 7LPXU�� 6DPSHO� WDQDK�
\DQJ� GLWHOLWL� DGDODK� WDQDK� JDPEXW� SDGD�
NHGDODPDQ����FP�GDUL�SHUPXNDDQ� WDQDK�\DQJ�
GLDPELO� GHQJDQ� FDUD� PHQFHWDN� WDQDK�
PHQJJXQDNDQ� FRQWDLQHU� ND\X� XQWXN�
PHQGDSDWNDQ� NHSDGDWDQ� WDQDK� \DQJ� VHVXDL�
GHQJDQ� NRQGLVL� Q\DWD� GL� ODSDQJDQ�� 8QWXN�
PHQJKLQGDUL� SHQJXDSDQ� \DQJ� EHUOHELKDQ��
FRQWDLQHU� KDUXV� GLWXWXS� UDSDW� GHQJDQ�
PHQJJXQDNDQ� OHPEDUDQ� SODVWLN�� .HPXGLDQ�
WDQDK� GLFHWDN� NHPEDOL� GDODP� FRQWDLQHU� NDFD�

EHUXNXUDQ ���FP�[����FP�[����FP�GDQ�GLWXWXS�
GHQJDQ� OHPEDUDQ� SODVWLN� XQWXN� WXMXDQ� \DQJ�
VDPD�

3HODNVDQDDQ�SHQJXMLDQ�GLODNXNDQ�GDODP���
WDKDS��3HUWDPD�DGDODK�SHQJXMLDQ�VLIDW�ILVLN�GDQ�
NRQVROLGDVL� WDQDK� JDPEXW�� .HGXD� DGDODK�
SHQJXMLDQ�ODPD�ZDNWX�SHQJHULQJDQ�SDGD�WDQDK�
JDPEXW� DNLEDW� SHQJDUXK� PHWRGH� GUDLQDVH�
PHQJJXQDNDQ� EDKDQ� SDVLU�� .HGXD� WDKDS�
SHQJXMLDQ� WHUVHEXW� GLODNXNDQ� GL� ODERUDWRULXP�
0HNDQLND� 7DQDK� )DNXOWDV� 7HNQLN�� 8QLYHUVLWDV�
/DPSXQJ�

*DPEDU����3ROD�9HUWLNDO�'UDLQ

'LDPHWHU�OXEDQJ�VDQG�GUDLQ�GLUHQFDQDNDQ�
VHEHVDU����� FP� � �UZ�� � � GDQ�5�VHEHVDU��� FP��

VHKLQJJD� QLODL� 6� XQWXN� PDVLQJ�PDVLQJ� SROD�
DGDODK�VHEDJDL�EHULNXW��

'DQ�EHEDQ�\DQJ�GLJXQDNDQ�VHEHVDU����NJ
'DWD� \DQJ� GLGDSDWNDQ� GDUL� SHUFREDDQ�

GLRODK�� GDQ� NHPXGLDQ� KDVLO� SHUKLWXQJDQ�
WHUVHEXW GLWDEHONDQ�GDQ�GLEXDW�JUDILN��

3HQXUXQDQ� NRQVROLGDVL� WDQDK� JDPEXW�
GHQJDQ� VXPXU� SDVLU� \DQJ� GLEHULNDQ� EHEDQ�
GDSDW� GLKLWXQJ� GHQJDQ� UXPXV� �7HU]DJKL�� .���
3HFN��5��%���������
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6W� �8�[�6F������������������������������������������������
����
8� ��� ^���8Y����8U�`««««««�����
'HQJDQ��

8� �GHUDMDW�NRQVROLGDVL�UDWD�UDWD
6F�  � SHQXUXQDQ� EDWDV� ODSLVDQ� JDPEXW� \DQJ�
GLVHEDENDQ�ROHK�NRQVROLGDVL�SULPHU

D� 8QWXN�DOLUDQ�YHUWLNDO��7HU]DJKL��.���3HFN��5��%�������

'LPDQD��
&Y� �.RHILVLHQ�NRQVROLGDVL�SDGD�DUDK�YHUWLNDO
W� �ODPD�SHQJDPDWDQ

+GU�  � SDQMDQJ� DOLUDQ� UDWD�UDWD� \DQJ� KDUXV�
GLWHPSXK� ROHK� DLU� SRUL� VHODPD� SURVHV�
NRQVROLGDVL
E��8QWXN�DOLUDQ�

UDGLDO��7HU]DJKL��.���3HFN��5��%�������

'LPDQD��
&K� �.RHILVLHQ�NRQVROLGDVL�SDGD�DUDK�UDGLDO
W����� �ODPD�SHQJDPDWDQ

5���� �MDUL�± MDUL�HNLYDOHQ
'��� �GLDPHWHU�HNLYDOHQ
G���� �GLDPHWHU�OXEDQJ�SDVLU

+$6,/�'$1�3(0%$+$6$1
7DEHO����+DVLO�3HQJXMLDQ�6LIDW�)LVLN�7DQDK�*DPEXW��3HDW�&OD\�

+DVLO� XML� NLPLD� WDQDK� JDPEXW�5DZD�6UDJL�
.DEXSDWHQ� /DPSXQJ� 7LPXU� \DQJ� GLODNXNDQ� GL�
/DERUDWRULXP� )DNXOWDV� 0,3$� 8QLOD�� 'DSDW�
GLVLPSXONDQ� EDKZD� WDQDK� JDPEXW� \DQJ�
GLJXQDNDQ� GDODP� SHQHOLWLDQ� PHPSXQ\DL�
NRPSRVLVL� XQVXU�XQVXU� NLPLD� WDQDK� VHEDJDL�
EHULNXW�
�������� 2UJDQLN�7DQDK
��������� 8QVXU�0DJQHVLXP��0J�
��������� 8QVXU�.DOLXP��.�

�������� 8QVXU�)HUUXP��)H�
�������� 8QVXU�.DOVLXP��&D�
�������� 8QVXU�± XQVXU�ODLQQ\D

+DVLO�3HQJXMLDQ�.RQVROLGDVL�VHEHOXP�
SHPEHEDQDQ

1LODL� NHFHSDWDQ� ZDNWX� NRQVROLGDVL�
GLSHUROHK�GDUL�JUDILN�SHQXUXQDQ�GHQJDQ�ZDNWX��
'DUL� JUDILN� LQL� ZDNWX� XQWXN� PHQFDSDL�
NRQVROLGDVL������ �W����GDSDW�GLWHQWXNDQ��1LODL�
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QLODL� KDVLO� GDUL� JUDILN� NRQVROLGDVL� GDSDW� GLOLKDW� SDGD�WDEHO�GL�EDZDK�LQL�

7DEHO ���+DVLO�3HUKLWXQJDQ�7���7DQDK�$VOL

.XUYD� \DQJ� GLEHQWXN� SDGD� NHUWDV� VHPL�
ORJDULWPD� �ODPSLUDQ�� GDUL� KDVLO� SHUFREDDQ�
NRQVROLGDVL� GL� ODERUDWRULXP� PHQXQMXNNDQ�
EDKZD� WDQDK� WHUVHEXW� VWUXNWXU� WDQDKQ\D� WLGDN�
UXVDN� �8QGLVWXUEHG���GDQ�WHUNRQVROLGDVL�VHFDUD�
QRUPDO��1RUPDO\�&RQVROLGDWHG��GHQJDQ�GHUDMDW�
VHQVLWLILWDV�UHQGDK�VDPSDL�VHGDQJ�

.RHILVLHQ�NRQVROLGDVL� �&Y��\DQJ�GLSHUROHK�
GDUL� JUDILN� \DQJ� WHUGDSDW� SDGD� ODPSLUDQ�
VHEHVDU� ������� FP��GHWLN� EHUEDQGLQJ� OXUXV�
GHQJDQ�ZDNWX� WHUMDGLQ\D� NRQVROLGDVL�� 6HPDNLQ�
EHVDU� NRHILVLHQ� NRQVROLGDVL�� PDND� NRQVROLGDVL�
DNDQ�EHUODQJVXQJ�VHPDNLQ�FHSDW�

1LODL� LQGHNV� WHNDQDQ� &F� EHUKXEXQJDQ�
GHQJDQ� SHQXUXQDQ� NRQVROLGDVL� 6� �VHPDNLQ�
NHFLO�&F�PDND�SHQXUXQDQ�NRQVROLGDVL�VHPDNLQ�

NHFLO���'DUL�KDVLO�SHUKLWXQJDQ� �� �&F� �H��± H�� ��
ORJ�3��± 3���GLSHUROHK�&F�VHEHVDU��������

+DVLO�8ML�9HUWLFDO�'UDLQ�GHQJDQ�%DKDQ�3DVLU
D� 3ROD�6HJLWLJD

3HQJXMLDQ� LQL� GLODNXNDQ� GHQJDQ� FDUD�
PHOXEDQJL�WDQDK�GHQJDQ�GLDPHWHU�����FP�\DQJ�
PHPEHQWXN� SROD� VHJLWLJD�� SHQXUXQDQ� \DQJ�
WHUMDGL� SDGD� SROD� VHJLWLJD� VHEHVDU� ������ FP�
DWDX� ����� PP� VHODPD� KDPSLU� WLJD� SXOXK� OLPD�
KDUL�� 'DUL� KDVLO� SHUKLWXQJDQ� GHQJDQ� WHRUL�
GLGDSDWNDQ�SHQXUXQDQ�VHEHVDU��������FP�DWDX�
VHEHVDU� ������ PP�� 'LEDQGLQJNDQ� GHQJDQ�
SHQXUXQDQ� GHQJDQ�PHQJJXQDNDQ�EDKDQ�SDVLU�
SDGD� SROD� VHJLWLJD� VHEHVDU� ������ FP��
SHQXUXQDQ� GHQJDQ� WHRUL� OHELK� NHFLO� \DLWX�
VHEHVDU��������FP�

7DEHO����+DVLO�3HUKLWXQJDQ�7���3ROD�6HJLWLJD

.RHILVLHQ� NRQVROLGDVL� �&Y�� \DQJ� GLSHUROHK�
GDUL� JUDILN� \DQJ� WHUGDSDW� SDGD� ODPSLUDQ�
VHEHVDU� �������� FP��PHQLW� EHUEDQGLQJ� OXUXV�
GHQJDQ�ZDNWX� WHUMDGLQ\D� NRQVROLGDVL�� 6HPDNLQ�
EHVDU� NRHILVLHQ� NRQVROLGDVL�� PDND� NRQVROLGDVL�
DNDQ� EHUODQJVXQJ� VHPDNLQ� FHSDW��1LODL� LQGHNV�
WHNDQDQ� &F� EHUKXEXQJDQ� GHQJDQ� SHQXUXQDQ�
NRQVROLGDVL� 6� �VHPDNLQ� NHFLO� &F� PDND�
SHQXUXQDQ� NRQVROLGDVL� VHPDNLQ� NHFLO��� 'DUL�
KDVLO�SHUKLWXQJDQ����&F� �H��± H����ORJ�3��± 3���
GLSHUROHK�&F�VHEHVDU��������
E� 3ROD�6HJLHPSDW

3HQJXMLDQ� LQL� GLODNXNDQ� GHQJDQ� FDUD�
PHOXEDQJL�WDQDK�GHQJDQ�GLDPHWHU�����FP�\DQJ�
PHPEHQWXN� SROD� VHJLHPSDW�� 3HQXUXQDQ� \DQJ�
WHUMDGL�SDGD�SROD�VHJLHPSDW�VHEHVDU�������FP�
DWDX�������PP�VHODPD�KDPSLU� WLJD�SXOXK� OLPD�
KDUL�� 'DUL� KDVLO� SHUKLWXQJDQ� GHQJDQ� WHRUL�

GLGDSDWNDQ�SHQXUXQDQ�VHEHVDU��������FP�DWDX�
VHEHVDU� ������ PP�� 'LEDQGLQJNDQ� GHQJDQ�
SHQXUXQDQ�GHQJDQ�PHQJJXQDNDQ�PHWRGH�SDVLU�
GUDLQ� \DQJ� VHEHVDU� ������ FP�� SHQXUXQDQ�
GHQJDQ� WHRUL� MDXK� OHELK� EHVDU� \DLWX� VHEHVDU�
�������FP�

3HQXUXQDQ� WDQDK� VHODPD� SURVHV� YHUWLNDO�
GUDLQ� PHQJJXQDNDQ� EDKDQ� SDVLU� SDGD� SROD�
VHJLHPSDW� OHELK� EHVDU� GLEDQGLQJNDQ� SDGD�
SHQXUXQDQ� DNLEDW� SURVHV� YHUWLNDO� GUDLQ�
PHQJJXQDNDQ�EDKDQ�SDVLU�SDGD�SROD�VHJLWLJD��
\DLWX� VHEHVDU� ������ FP� SDGD� SROD� VHJLHPSDW�
GDQ�� ������ FP� SDGD� SROD� VHJLWLJD�� 'DUL� KDVLO�
SHQJXMLDQ� VHWHODK� SHPEHEDQDQ� GHQJDQ�
PHWRGH� VDQG� GUDLQ� SROD� VHJLHPSDW� PDND�
GLGDSDWNDQ� QLODL� QLODL� KDVLO� JUDILN� NRQVROLGDVL�
VHSHUWL�SDGD�WDEHO�GL�EDZDK�LQL�
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7DEHO����+DVLO�3HUKLWXQJDQ�7���3ROD�6HJLHPSDW

.RHILVLHQ� NRQVROLGDVL� �&Y�� \DQJ� GLSHUROHK�
GDUL� JUDILN� \DQJ� WHUGDSDW� SDGD� ODPSLUDQ�
VHEHVDU� ������� FP��PHQLW� EHUEDQGLQJ� OXUXV�
GHQJDQ�ZDNWX� WHUMDGLQ\D� NRQVROLGDVL�� 6HPDNLQ�
EHVDU� NRHILVLHQ� NRQVROLGDVL�� PDND� NRQVROLGDVL�
DNDQ� EHUODQJVXQJ� VHPDNLQ� FHSDW��1LODL� LQGHNV�
WHNDQDQ� &F� EHUKXEXQJDQ� GHQJDQ� SHQXUXQDQ�
NRQVROLGDVL� 6� �VHPDNLQ� NHFLO� &F� PDND�

SHQXUXQDQ� NRQVROLGDVL� VHPDNLQ� NHFLO��� 'DUL�
KDVLO�SHUKLWXQJDQ����&F� �H��± H����ORJ�3��± 3���
GLSHUROHK�&F�VHEHVDU��������

%HUGDVDUNDQ� KDVLO� SHUKLWXQJDQ� QLODL�
SHQXUXQDQ� WDQDK� SROD� VHJLWLJD� GDQ� SROD�
VHJLHPSDW�VHFDUD�WHRUL�PDND�SHUEHGDDQ�NHGXD�
SROD�WHUVHEXW�GDSDW�GLOLKDW�SDGD�JUDILN�GL�EDZDK�
LQL�

*DPEDU���*UDILN�SHUEDQGLQJDQ�SHQXUXQDQ�WDQDK�SDGD�SROD�VHJLWLJD�GDQ�SROD�
VHJLHPSDW�KDVLO�SHQJDPDWDQ�GHQJDQ�KLWXQJDQ�WHRUL�

3HUEHGDDQ� DQWDUD� SROD� VHJLWLJD� GDQ� SROD�
VHJLHPSDW� GDODP� KDO� SHQJDOLUDQ� DLU� GDQ� ODPD�

ZDNWX� \DQJ�GLSHUOXNDQ�XQWXN�SHQJDOLUDQ�GDSDW�
GLOLKDW�SDGD�JDPEDU�EHULNXW�

��

*DPEDU����*UDILN�SHUEDQGLQJDQ�NXPXODWLI�DLU�NHOXDU�WHUKDGDS�ZDNWX�SDGD�SHQJXMLDQ�SHQJDOLUDQ�DLU�SDGD�
WDQDK�OHPSXQJ�GHQJDQ�PHWRGH�VDQG�GUDLQ�GHQJDQ�SROD�VHJLWLJD�GDQ�SROD�VHJLHPSDW
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*DPEDU����*UDILN�3HUEDQGLQJDQ�7��

%HUGDVDUNDQ�KDVLO�XML�VLIDW�ILVLNQ\D��WDQDK�
WHUPDVXN� GDODP� NDWHJRUL� WDQDK� SHDW� KXPXV�
NDUHQD� PHPSXQ\DL� NDGDU� VHUDW� VHEHVDU� �����
��� EHUGDVDUNDQ� VWDQGDU� $670� WDQDK� JDPEXW�
\DQJ�PHPLOLNL� NDGDU� VHUDW� �� ������� WHUPDVXN�
WDQDK� JDPEXW� SHDW� KXPXV�� GDQ EHUGDVDUNDQ�
NDQGXQJDQ�DEXQ\D�WDQDK�LQL�WHUJRORQJ�PHGLXP�
DVK� NDUHQD� PHPSXQ\DL� NDGDU� DEX� VHEHVDU�
������ ��� %HUGDVDUNDQ� SHUFREDDQ� GL�
/DERUDWRULXP� GHQJDQ� PHQJJXQDNDQ� PRGHO�
WDQDK� \DQJ� EHUXNXUDQ� ��� [� ��� [� ��� FP� \DQJ�
GLEHUL� GUDLQ�GUDLQ� SDVLU� �VDQG� GUDLQ�� \DQJ�
PHPEHQWXN� SROD� GHQJDQ� SHPEHEDQDQ�
EHUWDKDS��GLGDSDWNDQ�SHQXUXQDQ�WDQDK�VHEHVDU�
������ FP� GHQJDQ� SROD� VHJLHPSDW� VHODPD�
VHODQJ� ZDNWX� ��� KDUL� GDQ� SHQXUXQDQ� WDQDK�
VHEHVDU� ������ FP� XQWXN� SROD� VHJLWLJD� VHODPD�
VHODQJ�ZDNWX����KDUL�

%HUGDVDUNDQ�KDVLO�XML�SHQJDOLUDQ�DLU SROD�
VHJLWLJD�PDPSX�PHQJDOLUNDQ�DLU�VHEHVDU������
FF� VHODPD� VHODQJ�ZDNWX���� MDP�� GDQ������ FF�
VHODPD� VHODQJ� ZDNWX� ��� MDP� SDGD� SROD�
VHJLHPSDW�� +DO� LQL� GLVHEDENDQ� NDUHQD� SDGD�
SROD� VHJLHPSDW� PHPLOLNL� GUDLQ� \DQJ� OHELK�
EDQ\DN� ��� GUDLQ�� GLEDQGLQJ� GHQJDQ� SROD�
VHJLWLJD� ��� GUDLQ�� \DQJ� PHPXQJNLQNDQ� XQWXN�
PHQJDOLUNDQ�DLU� OHELK�EDQ\DN�GDQ�GDODP�ZDNWX�
\DQJ� VLQJNDW�� LQL�PHPEXNWLNDQ� EDKZD�PHWRGH�
VDQG� GUDLQ� GDSDW� PHPEDQWX� PHPSHUFHSDW�
SHQJDOLUDQ� DLU� SDGD� WDQDK� JDPEXW� \DQJ�
PHPLOLNL� NHPDPSXDQ� PHQJDOLUNDQ� DLU� \DQJ�
NXUDQJ�EDLN��$LU�\DQJ�PHQJDOLU�WLGDN�VHOXUXKQ\D�
NH� DUDK� KRUL]RQWDO� WHWDSL� MXJD� NHDUDK� YHUWLNDO�
\DLWX� NHDUDK� SDVLU�� 6HEDJLDQ� DLU� \DQJ�PHQXMX�
DUDK�YHUWLNDO�GLVHUDS�ROHK�SDVLU�GDQ�\DQJ�DUDK�
KRUL]RQWDO�NHOXDU�PHODOXL�SLSD

.(6,038/$1
�� 7DQDK�JDPEXW�\DQJ�GLJXQDNDQ�VHEDJDL�VDPSHO�

SHQHOLWLDQ� EHUDVDO� GDUL� 'HVD� 5DZD� 6UDJL��
/DPSXQJ� 7HQJDK�� WHUPDVXN� GDODP� NDWHJRUL
WDQDK�JDPEXW�SHDW�KXPXV��NDUHQD�EHUGDVDUNDQ�
QLODL�NDGDU�VHUDW�\DQJ�NXUDQJ�GDUL��������'DQ�
WHUPDVXN� MHQLV� WDQDK� JDPEXW� PHGLXP� DVK��
NDUHQD� EHUGDVDUNDQ� NDQGXQJDQ� DEX� VHEHVDU�
��������%HUGDVDUNDQ�NODVLILNDVL�WDQDK�PHQXUXW�
$$6+72� WDQDK� LQL� WHUJRORQJ� GDODP� NHORPSRN�
$������GHQJDQ�WLQJNDWDQ�WDQDK�EXUXN�

�� 3HQJJXQDDQ� PHWRGH� VDQG� GUDLQ� GHQJDQ� SROD�
VHJLHPSDW� WHUQ\DWD� GDSDW� PHQXUXQNDQ� WDQDK�
OHELK�FHSDW�GDULSDGD�GHQJDQ�SROD�VHJLWLJD��+DO�
LQL� GLVHEDENDQ� NDUHQD� OXEDQJ� SDGD� SROD�
VHJLHPSDW� OHELK� EDQ\DN� ��� OXEDQJ��
GLEDQGLQJNDQ SROD�VHJLWLJD����OXEDQJ��

�� 0HWRGH� VDQG� GUDLQ� VDQJDW� EHUSHQJDUXK� EHVDU�
WHUKDGDS� SHUFHSDWDQ� SHQXUXQDQ� WDQDK� \DQJ�
GLXML�� NDUHQD� GUDLQ�GUDLQ� \DQJ� GLEXDW� EHUIXQJVL�
XQWXN� PHPSHUSHQGHN� OLQWDVDQ� DLU� SRUL� NHDUDK�
KRUL]RQWDO�VHKLQJJD�DLU�FHSDW�NHOXDU�GDUL�GDODP�
WDQDK�

�� 1LODL� &Y� �NRHILVLHQ� NRQVROLGDVL�� VHEHOXP�
SHPEHEDQDQ� OHELK� EHVDU� GDULSDGD� VHWHODK�
SHPEHEDQDQ�� VHGDQJNDQ� QLODL� &F� �LQGHNV�
SHPDPSDWDQ�� VHVXGDK� SHPEHEDQDQ� OHELK�
EHVDU� GDULSDGD� VHEHOXP� SHPEHEDQDQ�� +DO� LQL�
GDSDW� WHUMDGL� NDUHQD� QLODL� SHQXUXQDQ� WDQDK�
VHEHOXP� SHPEHEDQDQ� OHELK� EHVDU� GDULSDGD�
QLODL�SHQXUXQDQ�WDQDK�VHWHODK�SHPEHEDQDQ�

'$)7$5�3867$.$
%RZOHV�� -�� (�� ������ 6LIDW�VLIDW� )LVLV� GDQ�

*HRWHNQLV�7DQDK��(UODQJJD��-DNDUWD�
'DV�� %��0�� ������0HNDQLND� 7DQDK�� �3ULQVLS�±

SULQVLS� 5HND\DVD� *HRWHNQLV��� -LOLG� ,�
3HQHUELW�(UODQJJD��-DNDUWD�

678',�3(18581$1�7$1$+�*$0%87�3$'$�.21',6,�6,1*/(�'5$,1�'(1*$1�0(72'(�9(57,.$/�'5$,1�
'(1*$1�0(1**81$.$1�35(/2$',1*��$KPDG�+HULVRQ��<XGD�5RPGDQLD��)HEUL]N\�&�3XWUL



��

'D\�� -�0�� ������ $VVRFLDWLYH� V\PELRVHV� LQ�
GLQLWURJHQ� IL[LQJ� VLWHV�� ,Q:�(�1HZWRQ��
DQG� &�-�� 1\PDQ�� 3URF�� �VW� ,QW�� 6\PS��
1LWURJHQ� )L[DWLRQ�� :DVKLQJWRQ� 6WDWH�
8QLYHUVLW\�3UHVV

'XQQ�� ,�� 6��� $QGHUVR�� ,�� 5�� $QG� .LHIHU�� )�� :��
������'DVDU�± GDVDU�$QDOLVLV�*HRWHNQLV��
,.,3�6HPDUDQJ�3HUV��6HPDUDQJ�

+DUGLDWPR�� +�� &�� ������ 0HNDQLND� 7DQDK��
*UDPHGLD�3XVWDND�8PXP��-LOLG�,�-DNDUWD�

3HPXNLPDQ� GDQ� 3UDVDUDQD� :LOD\DK� 5HSXEOLN�
,QGRQHVLD��'HSDUWHPHQ��������3HGRPDQ�
.RQVWUXNVL�-DODQ�'L�$WDV�7DQDK�*DPEXW�
GDQ�2UJDQLN��&85��,QGRQHVLD�

7HU]DJKL�� .��� 3HFN�� 5�� %�� ������ 0HNDQLND�
7DQDK� 'DODP� 3UDNWHN� 5HND\DVD��
3HQHUELW�(UODQJJD��-DNDUWD�

=DLQRUDELGLQ�� $�� $QG� %DNDU�� ,�� ������
(QJLQHHULQJ� SURSHUWLHV� RI� LQ�VLWX� DQG�
PRGLILHG� KHPLF� SHDW� VRLO� LQ� :HVWHUQ�
-RKRUH�� ,Q� ,QWHUQDWLRQDO� &RQIHUHQFH� RQ�
$GYDQFHV� LQ� 6RIW� 6RLO� (QJLQHHULQJ� DQG�
7HFKQRORJ\�� HG�� +XDW� HW� DO�� ���������
3XWUD�-D\D��0DOD\VLD

5D]DOL��6LWL��%DNDU��,�DQG�=DLQRUDELGLQ��$��������
%HKDYLRXU� RI� 3HDW� 6RLO� LQ� ,QVWUXPHQWHG�
3K\VLFDO� 0RGHO� 6WXGLHV�� -RXUQDO� RI�
3URFHGLD�(QJLQHHULQJ���� ������� ������±
����

63$7,$/�:DKDQD�.RPXQLNDVL�GDQ�,QIRUPDVL�*HRJUDIL�9RO���� 1R����0DUHW�����


