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3HQJDUXKQ\D�WHUKDGDS�NHFHSDWDQ�EHUNHFDP�
EDK��GLNHWDKXL�EDKZD�VXPEHU�EHQLK�GDQ�PHWRGH�
XML� YLJRU� NHNXDWDQ� WXPEXK� EHUSHQJDUXK� Q\DWD�
WHUKDGDS� NHFHSDWDQ� EHUNHFDPEDK�� 8QWXN�
PHQJHWDKXL� OHELK� ODQMXW� SHUODNXDQ� \DQJ�
PHQLPEXONDQ� SHUEHGDDQ� WHUKDGDS� NHFHSDWDQ�

EHUNHFDPEDK��PDND�GLODNXNDQ� EHGD�UDWD�UDWD�XML�
\DQJ� GLVDMLNDQ� SDGD�*DPEDU� �� GDQ�*DPEDU� ��� �
5 .%6DWD�UDWD�NHFHSDWDQ�EHUNHFDPEDK�GDUL� �DVDO�
5LDX� GDQ� .%6� DVDO� WLGDN�6XPDWHUD� 6HODWDQ�
EHUEHGD� Q\DWD�� QDPXQ� GHQJDQ� VXPEHU� EHQLK�
ODLQQ\D�EHUEHGD�Q\DWD�

.HWHUDQJDQ�� ���� $QJND�DQJND� \DQJ�GLLNXWL� ROHK� KXUXI� \DQJ� VDPD�PHQXQMXNNDQ� WLGDN� DGDQ\D� SHUEHGDDQ�Q\DWD� SDGD�5HPDNV
WLQJNDW�NHSHUFD\DDQ������9DOXHV� IROORZHG�E\� WKH� VDPH� OHWWHU�DUH�QRW� VLJQLILFDQWO\�GLIIHUHQW�DW�����
FRQILGHQFH�OHYHO�

*DPEDU�� �� .HFHSDWDQ� EHUNHFDPEDK� $�FUDVVLFDUSD� EHUGDVDUNDQ� VXPEHU� EHQLK� �6SHHG�)LJXUH ���
JHUPLQDWLRQ�RI�$��FUDVVLFDUSD�EDVHG�RQ�VHHG�VRXUFHV�

5 \DQJ�DWD�UDWD� NHFHSDWDQ� EHUNHFDPEDK�
GLXMLNDQ� GL� UXPDK� NDFD� WHUWLQJJL� GDQ� EHUEHGD�

VLJQLILNDQ�GHQJDQ�PHWRGH�SHQJXMLDQ�PHQJJXQD�
NDQ� HWRGH�+LOWQHU�GDQ� HMHQXKDQP N ��*DPEDU����

.HWHUDQJDQ�� ���� $QJND�DQJND� \DQJ�GLLNXWL� ROHK� KXUXI� \DQJ� VDPD�PHQXQMXNNDQ� WLGDN� DGDQ\D� SHUEHGDDQ�Q\DWD� SDGD�5HPDNV
WLQJNDW�NHSHUFD\DDQ������9DOXHV� IROORZHG�E\� WKH� VDPH� OHWWHU�DUH�QRW� VLJQLILFDQWO\�GLIIHUHQW�DW�����
FRQILGHQFH�OHYHO�

*DPEDU�� ��� .HFHSDWDQ� EHUNHFDPEDK� EHUGDVDUNDQ� PHWRGH� XML� YLJRU� NHNXDWDQ�)LJXUH �� $�FUDVVLFDUSD�
WXPEXK� �6SHHG� JHUPLQDWLRQ� RI�$�� FUDVVLFDUSD� EDVHG� RQ� JURZWK� VWUHQJWK� YLJRU�
PHWKRGV�

���

'D\D�9LJRULWDV�%HQLK� �$�&XQQ�H[�%HQWK�$FDFLD�FUDVVLFDUSD
GDUL�%HEHUDSD�6XPEHU�%HQLK��
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��� 9LJRU�GD\D�VLPSDQ

+DVLO� DQDOLVLV� VLGLN� UDJDP� PHQXQMXNNDQ�
EDKZD�VXPEHU�EHQLK��XML�YLJRU�GD\D�VLPSDQ�GDQ�
LQWHUDNVLQ\D� EHUSHQJDUXK� Q\DWD� WHUKDGDS� GD\D�
EHUNHFDPEDK�GDUL�PDVLQJ�PDVLQJ�VXPEHU�EHQLK��
+DVLO�XML� ODQMXW�PHQXQMXNNDQ�EDKZD�QLODL� UDWD�
UDWD�GD\D�EHUNHFDPEDK�WDQSD�SHQGHUDDQ��NRQWURO��
EHUEHGD�Q\DWD�GHQJDQ�SHUODNXDQ�ODLQQ\D��KDO�LQL�

WHUMDGL�XQWXN�VHPXD�VXPEHU�EHQLK�\DQJ�GLXMLNDQ��
.HVHOXUXKDQ� VXPEHU� EHQLK� \DQJ� GLXMLNDQ�
WHUQ\DWD� VXPEHU� DVDO� .%6� 5LDX� GDQ� .%6�
6XPDWHUD� 6HODWDQ� GHQJDQ� WDQSD� SHUODNXDQ�
SHQGHUDDQ� PHUXSDNDQ� \DQJ� WHUEDLN� GD\D�
EHUNHFDPEDKQ\D�� +DVLO� XML� EHGD� UDWD�UDWD�
GLVDMLNDQ�SDGD�*DPEDU���

.HWHUDQJDQ�� ���� $QJND�DQJND� \DQJ� GLLNXWL� ROHK� KXUXI� \DQJ� VDPD�PHQXQMXNNDQ� WLGDN� DGDQ\D� SHUEHGDDQ� Q\DWD� SDGD�5HPDNV
WLQJNDW�NHSHUFD\DDQ������9DOXHV� IROORZHG�E\� WKH� VDPH� OHWWHU�DUH�QRW� VLJQLILFDQWO\�GLIIHUHQW�DW�����
FRQILGHQFH�OHYHO�

*DPEDU�� ����� 'D\D�EHUNHFDPEDK� EHUGDVDUNDQ�VXPEHU�EHQLK�GDQ�PHWRGH�XML�YLJRU�)LJXUH $��FUDVVLFDUSD�
GD\D�VLPSDQ�� $��FUDVVLFDUSD�*HUPLQDWLRQ�SHUFHQWDJH�RI� EDVHG�RQ�VHHG�VRXUFHV�DQG�
WKH�VWRUDELOLW\�YLJRU�PHWKRGV�

+DVLO� VLGLN� UDJDP� PHQXQMXNNDQ� EDKZD� �
VXPEHU�EHQLK�GDQ�PHWRGH�XML�YLJRU�GD\D�VLPSDQ�
EHUSHQJDUXK� Q\DWD� WHUKDGDS� NHFHSDWDQ�
EHUNHFDPEDK�� +DVLO� XML� ODQMXW� PHQXQMXNNDQ�
EDKZD� UDWD�UDWD� NHFHSDWDQ� EHUNHFDPEDK� EHQLK�

.HWHUDQJDQ��5HPDNV�����$QJND�DQJND� \DQJ� GLLNXWL� ROHK� KXUXI� \DQJ� VDPD�PHQXQMXNNDQ� WLGDN� DGDQ\D� SHUEHGDDQ� Q\DWD� SDGD�
WLQJNDW�NHSHUFD\DDQ������9DOXHV� IROORZHG�E\� WKH� VDPH� OHWWHU�DUH�QRW� VLJQLILFDQWO\�GLIIHUHQW�DW�����
FRQILGHQFH�OHYHO�

*DPEDU��)LJXUH����� .HFHSDWDQ� EHUNHFDPEDK� $�� FUDVVLFDUSD� EHUGDVDUNDQ� VXPEHU� EHQLK� �6SHHG�
JHUPLQDWLRQ�RI�$��FUDVVLFDUSD�EDVHG�RQ�VHHG�VRXUFHV�

.%6�DVDO�5LDX�GDQ�.%6�DVDO�6XPDWHUD�6HODWDQ�
WLGDN�EHUEHGD�Q\DWD��WHWDSL�GHQJDQ�VXPEHU�EHQLK�
ODLQQ\D�EHUEHGD�Q\DWD��VHKLQJJD�EHQLK�.%6�DVDO� �
5LDX� GDQ� .%6� DVDO� 6XPDWHUD� 6HODWDQ� WHUEDLN�
�*DPEDU����
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%�� 3HPEDKDVDQ

��� 9LJRU�NHNXDWDQ�WXPEXK

'LOLKDW� GDUL� QLODL� GD\D� EHUNHFDPEDK� GDQ�
NHFHSDWDQ� EHUNHFDPEDK� �QLODL� YLJRU�� VHWHODK�
GLODNXNDQ�XML�YLJRU�GHQJDQ�PHWRGH�+LOWQHU� �XML�
WHNDQDQ��� WHUMDGL� SHQXUXQDQ� QLODLQ\D� GDQ� \DQJ�
SDOLQJ�UHQGDK�QLODL�YLJRUQ\D�GLKDVLONDQ�SDGD�XML�
NHMHQXKDQ��NRQGLVL�JHODS���+DO�LQL�PHQXQMXNNDQ�
EDKZD�EHQLK� WLGDN�GDSDW�WXPEXK�$��FUDVVLFDUSD�
GHQJDQ�EDLN�SDGD�NRQGLVL�ODKDQ�\DQJ�JHODS�DWDX�
WHUQDXQJL�� 3DGD� XPXPQ\D� NHFDPEDK� DNDQ�
WXPEXK� GHQJDQ� EDLN� MLND� FDKD\D� FXNXS� XQWXN�
NHEXWXKDQ� IRWRVLQWHVDQ\D�� VHKLQJJD� QLODL� YLJRU�
SDGD�XML�NHMHQXKDQ�DNDQ�PHQJJDPEDUNDQ�SRWHQVL�
EHQLK�WHUVHEXW�XQWXN�WXPEXK�SDGD�NRQGLVL�JHODS��
VHSHUWL� ODKDQ� WHUQDXQJL� �=DQ]LEDU� 	� 3UDPRQR��
��������

0DVLQJ�PDVLQJ� VXPEHU� EHQLK�� PHQXQMXN�
NDQ�DGDQ\D�SHUEHGDDQ�GDODP�NHPDPSXDQ�EHQLK�
XQWXN�PHQJDWDVL�WHNDQDQ�ILVLN�GDQ�NRQGLVL�JHODS�
VHODPD� SURVHV� SHUNHFDPEDKDQ�� 3DGD� VXPEHU�
EHQLK� .%6� 5LDX� GDQ� .%6� 6XPDWHUD� 6HODWDQ�
PHPLOLNL�QLODL�YLJRU�\DQJ�OHELK�WLQJJL�GLEDQGLQJ�
NDQ�GDUL� ORNDVL� VXPEHU�EHQLK�$3%�.DOLPDQWDQ�

6HODWDQ�� $3%� 5LDX� GDQ� $3%� -DPEL�� 0HQXUXW�
6XWRSR� �������� VHFDUD� XPXP� YLJRU� GLDUWLNDQ�
VHEDJDL�NHPDPSXDQ�EHQLK�XQWXN�WXPEXK�QRUPDO�
SDGD�NHDGDDQ�OLQJNXQJDQ�\DQJ�VXE�RSWLPDO��/RW�
EHQLK�\DQJ�PHPSXQ\DL�YLJRU�WLQJJL�DNDQ�PDPSX�
EHUWDKDQ�SDGD�NRQGLVL�\DQJ�HNVWULP�GDQ�SURVHV�
SHQXDDQ�ODPEDW�GLEDQGLQJNDQ�GHQJDQ�ORW�EHQLK�
\DQJ� PHPSXQ\DL� YLJRU� UHQGDK�� /RW� EHQLK�
NUDVLNDUSD�GDUL�.%6�PHPLOLNL�YLJRU�EHQLK�\DQJ�
OHELK�WLQJJL�GLEDQGLQJNDQ�GHQJDQ�VXPEHU�EHQLK�
ODLQQ\D��

6DODK�VDWX�WRORN�XNXU�\DQJ�GLJXQDNDQ�XQWXN�
PHQLODL�YLJRU�NHNXDWDQ�WXPEXK��\DLWX�NHFHSDWDQ�
EHUNHFDPEDK� �5RILN�	�0XUQLDWL�� �������9LJRU�
EHQLK�\DQJ�WLQJJL�GLFLULNDQ�DQWDUD�ODLQ�FHSDW�GDQ�
PHUDWD� WXPEXKQ\D� NHFDPEDK� �6\DIUXGGLQ� 	�
0LUDQGD����������'LOLKDW�GDUL�QLODL�YLJRU�NHNXDWDQ�
WXPEXK� UHODWLI�� SDGD� PDVLQJ�PDVLQJ� VXPEHU�
EHQLK� WHUVHEXW�PHQXQMXNNDQ� DGDQ\D� SHUEHGDDQ�
GDODP� NHPDPSXDQ� EHQLK� XQWXN� PHQJDWDVL�
WHNDQDQ� ILVLN� GDQ� NRQGLVL� JHODS� VHODPD� SURVHV�
SHUNHFDPEDKDQ�� %HQLK� � \DQJ�$�� FUDVVLFDUSD
EHUDVDO� GDUL� .%6� 5LDX� GDQ� .%6� 6XPDWHUD�
6HODWDQ� PHPLOLNL� YLJRU� \DQJ� OHELK� EDLN�
GLEDQGLQJNDQ� GHQJDQ� EHQLK� \DQJ� EHUDVDO� GDUL�

5DWD�UDWD� NHFHSDWDQ� EHUNHFDPEDK� \DQJ�
GLXMLNDQ�GHQJDQ�SHQGHUDDQ�����������PHQLW�GDQ�

WDQSD�SHQGHUDDQ��NRQWURO��WLGDN�EHGD�Q\DWD��WHWDSL�
WHUKDGDS�SHUODNXDQ�ODLQQ\D�EHUEHGD��*DPEDU����

.HWHUDQJDQ��5HPDNV��� $QJND�DQJND� \DQJ� GLLNXWL� ROHK� KXUXI� \DQJ� VDPD�PHQXQMXNNDQ� WLGDN� DGDQ\D� SHUEHGDDQ� Q\DWD� SDGD�
WLQJNDW�NHSHUFD\DDQ������9DOXHV� IROORZHG�E\� WKH� VDPH� OHWWHU�DUH�QRW� VLJQLILFDQWO\�GLIIHUHQW�DW�����
FRQILGHQFH�OHYHO�

*DPEDU��)LJXUH����� .HFHSDWDQ�EHUNHFDPEDK�$��FUDVVLFDUSD�EHUGDVDUNDQ�PHWRGH�XML�YLJRU�GD\D�VLPSDQ�
�6SHHG�JHUPLQDWLRQ�RI�$��FUDVVLFDUSD�EDVHG�RQ�VWRUDELOLW\�YLJRU�PHWKRG�

���

'D\D�9LJRULWDV�%HQLK� �$�&XQQ�H[�%HQWK�$FDFLD�FUDVVLFDUSD
GDUL�%HEHUDSD�6XPEHU�%HQLK��
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$3%�.DOLPDQWDQ� 6HODWDQ��$3%�5LDX� GDQ�$3%�
-DPEL�� \DLWX� YLJRU� NHNXDWDQ� WXPEXK� GDUL�.%6�
GDSDW�PHQLQJNDWNDQ�GD\D�EHUNHFDPEDK�VHEHVDU�
����GDQ�PHPSHUFHSDW�NHFHSDWDQ�EHUNHFDPEDK�
VHEHVDU������SHU�HWPDO���+DO�LQL�ELVD�GLVHEDENDQ�
NDUHQD� EHQLK� \DQJ� EHUDVDO� GDUL� .%6� �VXPEHU�
EHQLK� \DQJ� VXGDK� GLPXOLDNDQ�� PHPLOLNL� NHUD�
JDPDQ� JHQHWLN� \DQJ� OHELK� WLQJJL� GLEDQGLQJNDQ�
GHQJDQ� $3%� �VXPEHU� EHQLK� \DQJ� EHOXP�
GLPXOLDNDQ���VHKLQJJD�SHOXDQJ�SURVHV� �LQEUHHGLQJ
GL�$3%�VHPDNLQ�EHVDU��3URVHV� �GDSDW�LQEUHHGLQJ
PHQJDNLEDWNDQ�EHQLK�\DQJ�GLKDVLONDQ�PHPLOLNL�
YLDELOLWDV�GDQ�YLJRULWDV�\DQJ�UHQGDK�� �6HODLQ�LWX��
NRQGLVL�SHUWXPEXKDQ�WHJDNDQ� �GL�$��FUDVVLFDUSD
ORNDVL� .%6� 5LDX� GDQ� .%6� 6XPDWHUD� 6HODWDQ�
OHELK�EDLN�GLEDQGLQJNDQ�NRQGLVL�WHJDNDQ�GL�ORNDVL�
$3%�.DOVHO��$3%�5LDX�GDQ�$3%�-DPEL��

8QWXN� PHQGDSDWNDQ� EHQLK� XQJJXO�� EHQLK�
KDUXV� GLSHUROHK� GDUL� VXPEHU� EHQLK� \DQJ� WHODK�
GLPXOLDNDQ�� %HEHUDSD� MHQLV� WDQDPDQ� KXWDQ�
VHSHUWL� � WHODK� PHQJKDVLONDQ�$FDFLD� PDQJLXP
EHQLK� XQJJXO� SDGD� WLQJNDW� .%6�� 3DGD� 3LQXV�
PHUNXVLL� \DQJ� EHUDVDO� GDUL� .%6� PHPLOLNL�
YLDELOLWDV� GDQ� YLJRU� EHQLK� \DQJ� OHELK� EDLN�
GLEDQGLQJDQ� EHQLK� \DQJ� EHUDVDO� GDUL� WHJDNDQ�
EHQLK�WHULGHQWLILNDVL��1XUKDV\EL� ����������HW�DO

%HQLK� EHUPXWX� DGDODK� EHQLK� \DQJ�PDPSX�
EHUNHFDPEDK� GDODP� NRQGLVL� \DQJ� FXNXS� EDLN��
%HQLK�EHUPXWX�PHOLSXWL�PXWX�ILVLN��ILVRORJLV�GDQ�
JHQHWLN�� 0XWX� ILVLN� GDQ� ILVLRORJLV� PHUXSDNDQ�
FHUPLQDQ� GDUL� UDQJNDLDQ� SURVHV� SHQDQJDQDQ�
EHQLK� PXODL� GDUL� SURVHV� SURGXNVL� VDPSDL�
SHQJHFDPEDKDQ� EHQLK��0XWX� JHQHWLN� GLSHUROHK�
GDUL� UDQJNDLDQ� NHJLDWDQ� SHPXOLDDQ� SRKRQ�
�<XQLDUWL� �������0XWX� ILVLN�PHQFDQJNXS�HW�DO���
XNXUDQ�� EHUDW� GDQ� SHQDPSDNDQ� YLVXDO� EHQLK��
0XWX� ILVLRORJLV� PHQJJDPEDUNDQ� NHPDPSXDQ�
EHUNHFDPEDK� GDQ� YLJRU� EHQLK� VHGDQJNDQ�PXWX�
JHQHWLN� PHQFHUPLQNDQ� VLIDW�VLIDW� XQJJXO� \DQJ�
GLZDULVNDQ� ROHK� WDQDPDQ� LQGXNQ\D� \DQJ� EHU�
KXEXQJDQ�GHQJDQ�SHUWXPEXKDQ�GDQ�SHQDPSDNDQ�
WHJDNDQ� GL� ODSDQJDQ�� 0XWX� JHQHWLN� VDQJDW�
GLWHQWXNDQ� ROHK� NRQGLVL� VXPEHU� EHQLKQ\D��
.RQGLVL�VXPEHU�EHQLK�\DQJ�WHODK�WHUVHOHNVL�DWDX�
WHUXML�DNDQ�GLSHUROHK�NHPDMXDQ�JHQHWLN�\DQJ�ELVD�
PHPSHQJDUXKL�SURGXNWLYLWDV�WHJDNDQ�SDGD�DNKLU�
GDXU� �1XUKDV\EL� ��� ������� +DO� LQL� VHMDODQ�HW� DO
GHQJDQ� KDVLO� SHQHOLWLDQ� SDGD� EHQLK� $��
&UDVVLFDUSD� \DQJ� PHQXQMXNNDQ� EDKZD� EHQLK�
\DQJ� EHUDVDO� GDUL� PXWX� JHQHWLN� \DQJ� WLQJJL��
VHSHUWL�.%6�DNDQ�PHQJKDVLONDQ�PXWX�EHQLK�\DQJ�
OHELK�EDLN��

��� 9LJRU�GD\D�VLPSDQ�EHQLK

3DGD� NRHILVLHQ� SHQGHUDDQ� KLQJJD� ��� NDOL�
WHUMDGL� SHQLQJNDWDQ� GD\D� EHUNHFDPEDK� GDQ�
NHFHSDWDQ� EHUNHFDPEDK� SDGD� PDVLQJ�PDVLQJ�
VXPEHU�EHQLK��+DO� LQL�GDSDW�GLVHEDENDQ�NDUHQD�
XDS� HWDQRO� GDODP� MXPODK� WHUWHQWX� PHPEHULNDQ�
SHQJDUXK� \DQJ� EDLN� WHUKDGDS� SHUNHFDPEDKDQ��
3HUODNXDQ�XDS�HWDQRO�GDSDW�EHUIXQJVL�PHOXQDN�
NDQ� NXOLW� EHQLK� \DQJ� PHPEDQWX� PHPHFDKNDQ�
GRUPDQVL�� 7HWDSL� SDGD� NRHILVLHQ� SHQGHUDDQ�
KLQJJD����NDOL��YLJRU�EHQLK�FHQGHUXQJ�PHQXUXQ�� �
+DO�LQL�EHUDUWL�EDKZD�SHQGHUDDQ�\DQJ�GLWXQMXN�
NDQ�XQWXN�PHQJJDPEDUNDQ�SHUEHGDDQ�YLDELOLWDV�
DNLEDW�SHQ\LPSDQDQ�KHQGDNQ\D�PHPDNDL�WDUDI�GL�
DWDV�����������PHQLW��PDNVXGQ\D�SHQGHUDDQ�SDGD�
EHQLK�\DQJ�GLODNXNDQ�VHODPD����PHQLW�VHEDQ\DN�
��� NDOL� SHQGHUDDQ�� +DO� LQL� DNDQ� EHULPSOLNDVL�
GDODP�SHQHQWXDQ�NHKLODQJDQ�YLJRU�GD\D�VLPSDQ�
NHORPSRN�EHQLK��GLPXODL�VHWHODK� WDUDI� WHUVHEXW��
NDUHQD� NRHILVLHQ� SHQGHUDDQ� \DQJ� OHELK� UHQGDK�
UHODWLI�VDPD�SHQJDUXKQ\D��WLGDN�EHUEHGD�Q\DWD��� �
6HWHODK� SURVHV� SHQGHUDDQ� ��� NDOL�� EHQLK� \DQJ�
EHUDVDO�GDUL�.%6�GDSDW�PHQJKDVLONDQ�QLODL�YLJRU�
OHELK� WLQJJL� GLEDQGLQJNDQ� GHQJDQ�$3%�� 9LJRU�
GD\D�VLPSDQ�EHQLK�GDUL�.%6�GDSDW�PHQLQJNDWNDQ�
GD\D� EHUNHFDPEDK� VHEHVDU� VHEHVDU� ���� GDQ�
PHPSHUFHSDW� NHFHSDWDQ� EHUNHFDPEDK� VHEHVDU�
������ SHU� HWPDO��$QJND� LQL� VLJQLILNDQ� NDUHQD�
GHQJDQ� NHFHSDWDQ� EHUNHFDPEDK� ������ SHU�
HWPDO�� DUWLQ\D� GDSDW� PHQLQJNDWNDQ� SHUNHFDP�
EDKDQ� VHEHVDU� KDPSLU� ��� NHFDPEDK� QRUPDO�
VHWLDS�KDULQ\D��+DO�LQL�EHUDUWL�EDKZD�EHQLK�\DQJ�
EHUDVDO� GDUL� .%6�PHPLOLNL� YLJRU� GD\D� VLPSDQ�
UHODWLI� \DQJ� OHELK� EDLN� GDUL� $3%�� 'HPLNLDQ�
KDOQ\D� GHQJDQ� .%6� 5LDX� GDQ� .%6� 6XPDWHUD�
6HODWDQ��\DQJ�PHPLOLNL�YLJRU�GD\D�VLPSDQ�UHODWLI�
OHELK� EDLN� GLEDQGLQJNDQ� GHQJDQ� $3%�
.DOLPDQWDQ�6HODWDQ��$3%�5LDX�GDQ�$3%�-DPEL��
3HUODNXDQ� SHQGHUDDQ�PHUXSDNDQ� IXQJVL�ZDNWX��
PDNLQ� WLQJJL� GD\D� WDKDQ� EHQLK� WHUKDGDS�
SHUODNXDQ� SHQGHUDDQ�� EHQLK� WHUVHEXW� PHPLOLNL�
GD\D� VLPSDQ� UHODWLI� \DQJ� WLQJJL�� 3HUODNXDQ�
SHQGHUDDQ� VDQJDW� EHUKXEXQJDQ� GHQJDQ�
SHUXEDKDQ� NRQGLVL� OLQJNXQJDQ� HNVWULP�� \DLWX�
SHQLQJNDWDQ�VXKX�GDQ�NHOHPEDEDQ�QLVEL��NDUHQD�
NHGXD� IDNWRU� LQL� VDQJDW� SHQWLQJ� SHQJDUXKQ\D�
VHODPD�SURVHV�SHQXDDQ�EHQLK��3HUODNXDQ�GHUDDQ�
WHUKDGDS�EHQLK�GHQJDQ�SHQJXVDQJDQ�GLSHUFHSDW�
PHUXSDNDQ� VLPXODVL� GD\D� VLPSDQ� EHQLK� XQWXN�
NXUXQ�ZDNWX�WHUWHQWX��'HUDDQ�SHQJXVDQJDQ�FHSDW�
PHQ\HEDENDQ� NDGDU� DLU� EHQLK� PHQLQJNDW�� %LOD�
NRQGLVL� VHSHUWL� LQL� EHUODQJVXQJ� ODPD� DNDQ�
PHQ\HEDENDQ�DNXPXODVL�DVDP�OHPDN��VHKLQJJD�
PHQJDNLEDWNDQ� NHUXVDNDQ� PHPEUDQ� VHO�
�7DWLSDWD��������



���

1DQLQJ�<XQLDUWL��0��=DQ]LEDU��0HJDZDWL GDQ�%XGL�/HNVRQR
�

'D\D�9LJRULWDV�%HQLK� �$�&XQQ�H[�%HQWK�$FDFLD�FUDVVLFDUSD
GDUL�%HEHUDSD�6XPEHU�%HQLK��

3DGD� VXPEHU� EHQLK� .%6� 5LDX� GDQ� .%6�
6XPDWHUD�6HODWDQ�PHPLOLNL�YLDELOLWDV�GDQ�YLJRU�
\DQJ� OHELK� EDLN� GLEDQGLQJNDQ� GHQJDQ� VXPEHU�
EHQLK�$3%�.DOLPDQWDQ�6HODWDQ��$3%�5LDX�GDQ�
$3%�-DPEL��+DO�LQL�GDSDW�GLSHQJDUXKL�ROHK�IDNWRU�
NHWXUXQDQ� �JHQHWLN�� GDUL� SRKRQ� LQGXN� DWDX�
VXPEHU� EHQLK� GDQ� OLQJNXQJDQ�� 0HQXUXW�
0LORVHYLF� ����������QLODL�\DQJ�GLSHUROHK�GDUL�HW�DO�
SHQHQWXDQ� YLJRU� GLSHQJDUXKL� ROHK� VXVXQDQ�
JHQHWLN� EHQLK�� NRQGLVL� HNVWHUQDO� GLPDQD� SRKRQ�
LQGXN� GLWDQDP�� NHPDWDQJDQ� EHQLK� VDDW� SDQHQ��
EHUDW� GDQ� XNXUDQ� EHQLK�� NHUXVDNDQ� PHNDQLN��
SHQXDDQ�� SDWRJHQ� GDQ� ODLQ�ODLQ�� %HQLK� \DQJ�
EHUDVDO�GDUL�SRKRQ�LQGXN�DWDX�VXPEHU�EHQLK�\DQJ�
EHUEHGD� DNDQ� PHPSXQ\DL� NHUDJDPDQ� JHQHWLN�
\DQJ� EHUEHGD� GDQ� PHPSXQ\DL� UHVSRQ� \DQJ�
EHUEHGD� SXOD� WHUKDGDS� YLDELOLWDV� GDQ� YLJRU�
EHQLKQ\D�� VHKLQJJD� DQWDUD� ORW�ORW� EHQLK� GDODP�
VDWX� MHQLV� \DQJ� EHUEHGD� SRKRQ� LQGXN� DWDX�
SURYHQDQQ\D� DGD� NHPXQJNLQDQ� EHUNRUHODVL�
GHQJDQ� YLDELOLWDV� GDQ� YLJRU� EHQLK� �6XGUDMDW��
������� 3DGD� .%6� 5LDX� GDQ� .%6� 6XPDWHUD�
6HODWDQ� PHPLOLNL� NRQGLVL� SHUWXPEXKDQ� SRKRQ�
LQGXN�\DQJ�OHELK�EDLN��NHPDWDQJDQ�EHQLK� OHELK�
EDQ\DN�� EHUDW� GDQ� XNXUDQ� EHQLK� OHELK� EHVDU��
GLEDQGLQJNDQ�GHQJDQ�$3%�.DOLPDQWDQ�6HODWDQ��
$3%�5LDX�GDQ�$3%�-DPEL�

,9���.(6,038/$1�'$1�6$5$1

$����.HVLPSXODQ

%HQLK� � \DQJ� EHUDVDO� GDUL�$�� FUDVVLFDUSD
VXPEHU�EHQLK�.%6�5LDX��.%6�6XPDWHUD�6HODWDQ�
PHPLOLNL� YLJRU� \DQJ� OHELK� EDLN� GLEDQGLQJNDQ�
GHQJDQ�EHQLK�GDUL�$3%�.DOLPDQWDQ�6HODWDQ��$3%�
5LDX� GDQ� $3%� -DPEL�� \DLWX� YLJRU� NHNXDWDQ�
WXPEXK�GDSDW�PHQLQJNDWNDQ�GD\D�EHUNHFDPEDK�
VHEHVDU� ���� GDQ� PHPSHUFHSDW� NHFHSDWDQ�
EHUNHFDPEDK�VHEHVDU������SHU�HWPDO� �GDQ�YLJRU�
GD\D� VLPSDQ� GDSDW� PHQLQJNDWNDQ� GD\D� EHU�
NHFDPEDK� VHEHVDU� ���� GDQ� PHPSHUFHSDW�
NHFHSDWDQ� EHUNHFDPEDK� VHEHVDU� ������ SHU�
HWPDO�� $QJND� LQL� VLJQLILNDQ� NDUHQD� GDSDW�
PHQLQJNDWNDQ� SHUNHFDPEDKDQ� VHEHVDU� KDPSLU�
���NHFDPEDK�QRUPDO�VHWLDS�KDULQ\D�

%����6DUDQ

8QWXN�PHQLQJNDWNDQ�YLDELOLWDV�GDQ�YLJRULWDV�
EHQLK� �� VHEDLNQ\D�PHQJJXQDNDQ�$�� FUDVVLFDUSD
EHQLK�\DQJ�EHUDVDO�GDUL�VXPEHU�EHQLK�.%6�

8&$3$1�7(5,0$�.$6,+

3HQXOLV�PHQJXFDSNDQ�WHULPD�NDVLK�NHSDGD�
37�$UDUD�$EDGL�GL�5LDX��37�:LUDNDU\D�6DNWL�GL�
-DPEL�� 37� 0XVL� +XWDQ� 3HUVDGD� GL� 6XPDWHUD�
6HODWDQ�GDQ�37�,QKXWDQL�,,�GL�.DOLPDQWDQ�6HODWDQ�
DWDV� NHUMDVDPD� \DQJ� EDLN� GDODP� PHPEHULNDQ�
PDWHUL�JHQHWLN�XQWXN�SHQHOLWLDQ�LQL��7HULPD�NDVLK�
MXJD�NDPL�XFDSNDQ�NHSDGD�'U��'DUZR�GDUL�3XVDW�
3HQHOLWLDQ� GDQ� 3HQJHPEDQJDQ� +XWDQ� \DQJ�
EDQ\DN�PHPEDQWX�GDODP�DQDOLVLV�GDWD�

'$)7$5��3867$.$

$U\XQLV���������� ��3HQXQWXQ�SUDWLNXP�WHNQRORJL�EHQLK
)DNXOWDV�3HUWDQLDQ��8QLYHUVLWDV�-DPEL��-DPEL�

%DJRG�� 6�� �������� ��%LRORJL� VDLQV� GDODP� NHKLGXSDQ
6XUDED\D��<XGKLVWLUD��

,FKVDQ��&�1�� ��������� �8ML�YLDELOLWDV�GDQ�YLJRU�EHQLK�
EHEHUDSD�YDULHWDV�SDGL�� �/���\DQJ�2U\]D�VDWLYD
GLSURGXNVL� SDGD� WHPSHUDWXU� \DQJ� EHUEHGD�
VHODPD�NHPDVDNDQ��� �����������-XUQDO�)ORUDWHN
���

/HVLOROR��0�.��� �5LU\��-���	�0DWDWXOD��(�$�� ��������� �
3HQJXMLDQ�YLDELOLWDV�GDQ�YLJRU�EHQLK�EHEHUDSD�
MHQLV� WDQDPDQ� \DQJ� EHUHGDU� GL� SDVDUDQ� NRWD�
$PERQ�� ��������������-XUQDO�$JURORJLD

0DGDXQD��,�6�����������9LJRU�EHQLK�NDFDQJ�KLMDX�SDGD�
EXGLGD\D� WDQSD� RODK� WDQDK� GHQJDQ� DSOLNDVL�
SXSXN�IRVIDW�GRVLV�UHQGDK�\DQJ�GLWDQDP�VHWHODK�
SDGL�VDZDK�� �����������������-XUQDO�$JURODQG

0LORVHYLF��0���9LMDNRYLF��0���	�.DUDJLF��'�� ���������
9LJRXU� WHVWV� DV� LQGLFDWRUV� RI� VHHG� YLDELOLW\��
-RXUQDO� RI� 7KH� 6HUELDQ� *HQHWLF� 6RFLHW\� ��
*HQHWLND�����������������

1XUKDV\EL�� 6XLWD�� (��� 	� 6XGUDGMDW� '�-�� ��������
3HQJHPEDQJDQ� VXPEHU� EHQLK� XQWXN�
SHQJDGDDQ�EHQLK�EHUPXWX��'DODP��3URVLGLQJ�
6HPLQDU�+DVLO�KDVLO�3HQHOLWLDQ�%DODL�/LWEDQJ�
7HNQRORJL�3HUEHQLKDQ�³7HNQRORJL�3HUEHQLKDQ�
8QWXN� 3HQJDGDDQ� %HQLK� %HUPXWX´��� %DODL�
/LWEDQJ�7HNQRORJL�3HUEHQLKDQ��������

1XUKDV\EL�� 6XGUDMDW�� '�-��� 	� $LV\DK�� 3�6�� �������� �
3HQHQWXDQ� NULWHULD� NHFDPEDK� QRUPDO� \DQJ�
EHUNRUHODVL� GHQJDQ� YLJRU� ELELW� WXVDP� �3LQXV�
PHUNXVLL -XUQDO�3HQHOLWLDQ��-XQJK�HW�GH�9ULHVH���
+XWDQ�7DQDPDQ�������������

5RILN��$���	�0XUQLDWL��(����������3HQJDUXK�SHUODNXDQ�
GHRSHUNXODVL�EHQLK�GDQ�PHGLD�SHUNHFDPEDKDQ�
XQWXN� PHQLQJNDWNDQ� YLDELOLWDV� EHQLK� DUHQ�
� �:XUPE��� 0HUU���� �$UHQJD� SLQQDWD� %XOHWLQ�
$JURQRPL��������������



6\DIUXGGLQ�� 	� 0LUDQGD�� 7�� � �������� � 9LJRU� EHQLK�
EHEHUDSD� YDULHWDV� MDJXQJ� SDGD� PHGLD� WDQDP�
WHUFHPDU�KLGURNDUERQ��� ��������-XUQDO�)ORUDWHN
���

6KDULIDEDG��+���	�1RGRXVKDQ��0�� ��������� �6DOLQLW\�
LQGXFHG�JURZWK�DQG�VRPH�PHWDEROLF�FKDQJHV�LQ�
WKUHH� VSHFLHV��VDOVROD� -RXUQDO� RI� $ULG�
(QYLURQPHQWV�������������

6XWRSR�� /�� �������� � �(GLVL� 5HYLVL�7HNQRORJL� EHQLK
)DNXOWDV� 3HUWDQLDQ� 81,%5$:��� 37� 5DMD�
*UDILQGR�3HUVDGD���-DNDUWD�

6XGUDMDW��'�-���	�+DU\DGL��'����������%HUDW�GDQ�XNXUDQ�
VHEDJDL� WRORN� XNXU� GDODP� SURVHV� VRUWDVL� GDQ�
VHOHNVL� EHQLK� WDQDPDQ� KXWDQ�� � ��,QIR� %HQLK
������������

7DWLSDWD��$����������3HQJDUXK�NDGDU�DLU�DZDO��NHPDVDQ�
GDQ� ODPD� VLPSDQ� WHUKDGDS� SURWHLQ�PHPEUDQ�

GDODP� PLWRNRQGULD� EHQLK� NHGHODL�� %XOHWLQ� �
$JURQRPL��������������

=DQ]LEDU��0���	�3UDPRQR��$�$���������� �3HQHQWXDQ�
YLJRU�NHNXDWDQ�WXPEXK�GDQ�YLJRU�GD\D�VLPSDQ�
UHODWLI�EHQLK�PHUEDX��DNRU�GDQ�PLQGL��-XUQDO�
3HQHOLWLDQ�+XWDQ�7DQDPDQ���������������

<XQLDUWL�� 1��� 0HJDZDWL�� 	� /HNVRQR�� %�� � �������� �
3HQJDUXK�PHWRGH�HNVWUDNVL�GDQ�XNXUDQ�EHQLK�
WHUKDGDS� PXWX� ILVLN�ILVLRORJLV� EHQLK� $FDFLD�
FUDVVLFDUSD -XUQDO� 3HQHOLWLDQ� +XWDQ���
7DQDPDQ�����������������

<XQLDUWL��1���0HJDZDWL��	�/HNVRQR��%����������6RUWDVL�
EHQLK� GHQJDQ� D\DNDQ� XQWXN� PHQLQJNDWNDQ�
YLDELOLWDV� EHQLK� )�� 0XOO�� �(XFDO\SWXV� SHOOLWD�
-XUQDO�3HQHOLWLDQ�.HKXWDQDQ�:DOODFHD��������
������

���

-XUQDO�3HQHOLWLDQ�+XWDQ�7DQDPDQ

9RO����1R����'HVHPEHU��������������


