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yang telah membantu dan memberikan masukan serta dukungannya sehingga Jurnal ini dapat 

terbit. Kami berharap semoga JGK ini dapat diterima di hati para pembaca budiman yang 

berkecimpung di riset kebumian. Semoga kerjasama yang telah terjalin selama ini dapat terus 
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3HQHOLWLDQ� GLODNXNDQ� GL� SHUDLUDQ� 6HODW� 0DGXUD� \DQJ� EHUDGD� GLDQWDUD� 3XODX� 0DGXUD� GDQ� -DZD� 7LPXU�� 7XMXDQ
SHQHOLWLDQ� DGDODK�XQWXN�PHQJHWDKXL�NRQGLVL� JHRORJL� GDQ� SROD� VHGLPHQWDVL� \DQJ� GLWDIVLUNDQ� GDUL� GDWD� UHNDPDQ� VHLPLN
SDQWXO��2ULHQWDVL�VWUXNWXU�JHRORJL�6HODW�0DGXUD�EHUDUDK�EDUDW�WLPXU��VHUXSD�GHQJDQ�RULHQWDVL�]RQD�.HQGHQJ�GL�GDUDWDQ
-DZD�7LPXU��6WUXNWXU�DQWLNOLQ�\DQJ�EHUNHPEDQJ�GL�GDUDW�PHQHUXV�KLQJJD�6HODW�0DGXUD�\DQJ�GLWXQMXNNDQ�GL�EHEHUDSD
SXODX�VHSHUWL�3��.DPELQJ�GDQ�3��.HWDSDQJ�\DQJ�PHUXSDNDQ�SXQFDN�SXQFDN�DQWLNOLQ�3DGD�OHUHQJ�VHODWDQ�DQWLNOLQ�3��*LOL
*HQWLQJ�GDQ�3��*LOL�5DMD�EDWXDQ�EHUXPXU�3OLRVHQ�$NKLU�GDQ�EDWXDQ�4XDUWHU�PHQFLULNDQ�DGDQ\D�SHQXUXQDQ� FHNXQJDQ
\DQJ�FHSDW�GDQ�PHQHUXV��3RURV�FHNXQJDQ�LQL�GLSHUNLUDNDQ�GLLVL�ROHK�VHGLPHQ�GHQJDQ�NHWHEDODQ�OHELK�GDUL������P��GLPDQD
SDGD� EDJLDQ� DQWLNOLQ� NHPXQJNLQDQ� GLWHPSDWL� ROHK� EDWXDQ� EHUXPXU� 7HUVLHU� $NKLU� VHEDQGLQJ� GHQJDQ� EDWXDQ� \DQJ
WHUVLQJNDS�SDGD�NHGXD�SXODX�GL�DWDV�
.DWD�NXQFL��6WUXNWXU�JHRORJL��VHGLPHQWDVL��FHNXQJDQ��6HODW�0DGXUD

$%675$&7

7KH� UHVHDUFK�FDUULHG�RXW�RQ� WKH�0DGXUD� 6WUDLW�ZDWHUV��ZKLFK� DUH� EHWZHHQ�0DGXUD�DQG�(DVW� -DYD� LVODQGV��7KH
SXUSRVH�RI� WKH� VWXG\�ZDV� WR�GHWHUPLQH� WKH�JHRORJLFDO�FRQGLWLRQV�DQG�VHGLPHQWDWLRQ�SDWWHUQV� LQWHUSUHWHG� IURP�VHLVPLF
UHFRUGLQJ�GDWD��7KH�RULHQWDWLRQ�RI�WKH�JHRORJLFDO�VWUXFWXUH�RI�WKH�0DGXUD�6WUDLW�LV�ZHVW�HDVW��VLPLODU�WR�WKH�RULHQWDWLRQ�RI
WKH�.HQGHQJ�]RQH�RQ�WKH�PDLQODQG�RI�(DVW�-DYD��7KH�DQWLFOLQH�VWUXFWXUH�WKDW�GHYHORSV�RQ�ODQG�FRQWLQXHV�WR�WKH�0DGXUD
6WUDLW�� VKRZQ�RQ� VHYHUDO� LVODQGV� VXFK�DV�3��.DPELQJ� DQG�3��.HWDSDQJ��ZKLFK� DUH� WKH� SHDNV� RI� WKH� DQWLFOLQH��2Q� WKH
VRXWKHUQ�VORSH�RI�WKH�DQWLFOLQH�RI�*LOL�*HQWLQJ�,VODQG�DQG�*LOL�5DMD�,VODQG��/DWH�3OLRFHQH�DQG�4XDUWHU�XQLWV�VKRZHG�D
UDSLG�DQG�FRQWLQXRXV�EDVLQ�VXEVLGHQFH��,W�LV�HVWLPDWHG�WKDW�PRUH�WKDQ�����P�WKLFN�VHGLPHQWV�RQ�WKH�EDVLQ�D[LV��7KH�/DWH
7HUWLDU\�URFNV�VLPLODU�WR�WKRVH�H[SRVHG�RQ�WKH�DERYH�WZR�ODQGV�VHHP�WR�IRUP�WKH�DQWLFOLQRULXP�
.H\ZRUG��*HRORJLFDO�VWUXFWXUH��VHGLPHQWDWLRQ��EDVLQ��0DGXUD�6WUDLW

.RQWULEXVL�
/��$ULILQ�DGDODK�NRQWULEXWRU�XWDPD�SDGD�PDNDODK�LQL��VHGDQJNDQ�6XVLORKDGL��'��6HWLDG\��,��5��6LODODKL��1��$��
.ULVWDQWR��3��5DKDUGMR��&��3XUZDQWR�DGDODK�NRQWULEXWRU�DQJJRWD�
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3(1'$+8/8$1
'DHUDK�SHQHOLWLDQ�DGDODK�NDZDVDQ6HODW�0DGXUD�\DQJ

GLEDWDVL� NRRUGLQDW� ��R��
� ������R� ��
� ���� /6� ���R� ��

�������R��
� ���� %7� �*DPEDU� ���6HODW� 0DGXUD� KLQJJD
SHUDLUDQ�XWDUD�%DOL�PHUXSDNDQ�NHODQMXWDQ� ]RQD�.HQGHQJ
GDQ� 5DQGXEODWXQJ� GLPDQD� NH� DUDK� WLPXU� PHPEHQWXN
VXDWX�FHNXQJDQ�PHPDQMDQJ�EDUDW�WLPXU�

'DHUDK� WHUVHEXW� VHFDUD� XPXP� PHUXSDNDQ� OHPEDK
VLQNOLQ�\DQJ�GLEDWDVL�GL�EDJLDQ�XWDUD�ROHK�=RQD�5HPEDQJ�
\DLWX�3��0DGXUD�KLQJJD�.HSXODXDQ�.DQJHDQ��GDQ�GLEDJLDQ
VHODWDQ�ROHK� MDMDUDQ�JXQXQJ�DSL�.XDUWHU�-DZD�7LPXU�GDQ
%DOL� 8WDUD�� =RQD� .HQGHQJ� KLQJJD� SHUDLUDQ� XWDUD� %DOL
WHODK� PHQJDODPL� SHQXUXQDQ� \DQJ� VDQJDW� FHSDW� VHMDN
MDPDQ� 3OLRVHQ� \DQJ� NHPXQJNLQDQ� EHUKXEXQJDQ� GHQJDQ
DGDQ\D� WHNDQDQ� WHNWRQLN� EHUDUDK� XWDUD�VHODWDQ�� (QGDSDQ
3OLR�3OLVWRVHQ� VDQJDW� WHEDO� GL� ]RQD� WHUVHEXW� VHSHUWL
GLWXQMXNNDQ� ROHK� GDWDVHLVPLF� SDQWXO� GDQ� GDWD� VXPXU
HNVSORUDVL� PLJDV�6HODW� 0DGXUD� KLQJJD� SHUDLUDQ
VHODWDQ.HSXODXDQ.DQJHDQ�� MXJD� PHUXSDNDQ� VXE�
FHNXQJDQ� GDUL� &HNXQJDQ� %XVXU� %HODNDQJ� -DZD� 7LPXU
�(DVW�-DYD�%DVLQ��GDQ�WHODK�GLHNVSORUDVL�VHFDUD�PHQGDODP
VHMDN�WDKXQ�������3DOLQJ�WLGDN�GL�GDHUDK�WHUVHEXW�WHUGDSDW
�� ORNDVL� WHPXDQ� FDGDQJDQ� PLQ\DN� GDQ� JDV� \DQJ� FXNXS
HNRQRPLV�

3HQDIVLUDQ� GDWD� VHLVPLN� UHIOHNVL� \DQJ� GLWDPSLONDQ
SDGD�PDNDODK� LQL� DGDODK� GDWD� \DQJ� WHODK� GLDNXLVLVL� ROHK
EHEHUDSD� NRQWUDNWRU�PLJDV� \DQJ� EHNHUMD� GL� -DZD� 7LPXU
GDQ� GDWD� VHLVPLN� GDQJNDO� \DQJ� GLDNXLVLVL� ROHK� 3XVDW
3HQHOLWLDQ�GDQ�3HQJHPEDQJDQ�*HRORJL�.HODXWDQ�GL�6HODW
0DGXUD�GDQ�SHUDLUDQ�XWDUD�%DOL�

*(2/2*,�5(*,21$/
7HNWRQLN�GDQ�ILVLRJUDIL
&HNXQJDQ� -DZD� 7LPXU� EHUNHPEDQJ� VHEDJDL

FHNXQJDQ� EXVXU� EHODNDQJ� \DQJ� EHUDGD� GL� XWDUD� MDMDUDQ
JXQXQJ� DSL� DNWLI� -DZD� GDQ� %DOL�� %XNWL�EXNWL� DZDO
SHPEHQWXNDQ�FHNXQJDQ�WHUVHEXW�EHUKXEXQJDQ�HUDW�GHQJDQ
DZDO� GLPXODLQ\D� VLVWHP� SHQXQMDPDQ� OHPSHQJ� ,QGR�
$XVWUDOLD�GL�VHODWDQ�-DZD��+DPLOWRQ��������PHQ\HEXWNDQ
EDKZD�SHQXQMDPDQ�WHUVHEXW�EHUDZDO�SDGD�2OLJRVHQ�$NKLU
EHUGDVDUNDQ� NHQ\DWDDQ� EDKZD� VHGLPHQ�VHGLPHQ� (RVHQ
GDQ� 2OLJRVHQ� GL� GHNDW� WHSL� SDSDUDQ� (XUDVLD� GLGRPLQDVL
ROHK� VHGLPHQ� QRQ�YRONDQLN� \DQJ� GLHQGDSNDQ� SDGD
SDSDUDQ� EHQXD� \DQJ� VWDELO�� 3HQGDSDW� WHUVHEXW� GLGXNXQJ
ROHK� %DXPDQ� ������� GDQ� GH� *HQHYUD\H� GDQ� 6DPXHO
������� GLPDQD� PHUHND� PHQHPXNDQ� EDKZD� VHGLPHQ
2OLJRVHQ�$NKLU�KLQJJD�0LRVHQ�7HQJDK�GL�-DZD�EHUIDVLHV
YRONDQLN�� VHSHUWL� )RUPDVL� -DPSDQJ� GL� -DZD� %DUDW� GDQ
)RUPDVL� .HUHN� \DQJ� EHUXPXU� 0LRVHQ� $NKLU� GL� -DZD
7HQJDK�GDQ�-DZD�7LPXU��

6HMXPODK� VWUXNWXU� WLQJJLDQ� EHUDUDK� WLPXU� ODXW�EDUDW
GD\D� GDSDW� GLDPDWL� GL� /DXW� -DZD� EDJLDQ� WLPXU� GDQ
WDPSDNQ\D� PHQJLNXWL� VLVWHP� SHQXQMDPDQ� ODPD
VHEDJDLPDQD� WHODK� GLJDPEDUNDQ� ROHK� +DPLOWRQ� ������
SDGD� *DPEDU� ��� 6WUXNWXU� WHUVHEXW� PHPDQMDQJ� KLQJJD
.DOLPDQWDQ� VHODWDQ� GLPDQD� EDWXDQ� XOWUD� EDVD
WHUVHUSHQWLQLWNDQ� WHUVLQJNDS� GL� NRPSOHNV� SHJXQXQJDQ
0HUDWXV�� 'L� -DZD� EDJLDQ� WLPXU� VWUXNWXU� JHRORJL� \DQJ
PHQRQMRO�DGDODK�VHWHQJDK�JUDEHQ�PHPDQMDQJ�EDUDW�WLPXU
GL� WHQJDK�3�� -DZD��SDUDOHO� GHQJDQ� WHSL� OHPSHQJ� VDDW� LQL�
GLPDQD� VHEDJLDQ� GDUL� SDGDQ\D� WHUWXWXSL� ROHK� HQGDSDQ
JXQXQJ�DSL�.XDUWHU��/DWDU�EHODNDQJ�WHNWRQLN�GL�GDHUDK�LQL

*DPEDU����/RNDVL�SHQHOLWLDQ�GDQ�OLQWDVDQ�UHNDPDQ�VHLVPLN
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WHODK� GLJDPEDUNDQ� VHFDUD� GHWLO� ROHK� %UDQVGHQ� GDQ
0DWWKHZV� ������� EDKZD� VWUXNWXU�VWUXNWXU� WHUVHEXW
PHUXSDNDQ� KDVLO� VHMDUDK� JHRORJL� \DQJ� NRPSOH[� VHEDJDL
DNLEDW� SHUWHPXDQ� DQWDUD� /HPSHQJ� (XUDVLD� GDQ� OHPSHQJ
,QGR�$XVWUDOLD��

6HFDUD� ILVLRJUDIL� -DZD� WLPXU�GDQ�/DXW� -DZD�EDJLDQ
WLPXU� WHUVXVXQ� ROHK�VXDWX� SDSDUDQ�\DQJ�PHPDQMDQJ�GDUL
XWDUD� 3�� 0DGXUD� KLQJJD� .HSXODXDQ� .DQJHDQ� �*DPEDU
���%DJLDQ� VHODWDQ� SDSDUDQ� WHUVHEXW�PHUXSDNDQ� FHNXQJDQ
\DQJ� PHOLSXWL� 6HODW� 0DGXUD� KLQJJD� VHODWDQ� .HSXODXDQ
.DQJHDQ�GLPDQD�VHEDJLDQ�EHVDU�SHQJHQGDSDQ�7HUVLHU�GDQ
.XDUWHU� WHUMDGL�� 6WUXNWXU� JHRORJL� \DQJ� EHUNHPEDQJ� GL
EDJLDQ� VHODWDQ�/DXW� -DZD�EDJLDQ� WLPXU�GDQ�FHNXQJDQ�GL
VHODWDQQ\D� SDGD� XPXPQ\D� EHUDUDK� EDUDW�WLPXU��$UDK� LQL
EHUEHGD� GHQJDQ� RULHQWDVL� VWUXNWXU� JHRORJL� \DQJ
EHUNHPEDQJ�GL�/DXW�-DZD�EDJLDQ�WHQJDK�\DQJ�GLSHQJDUXKL
ROHK�]RQD�SHQXQMDPDQ�.DSXU�

)LVLRJUDIL� PRGHUQ� 3�� -DZD� WHODK� VHFDUD� GHWLO
GLJDPEDUNDQ�ROHK�YDQ�%HPPHOHQ��������GDQ�GLQ\DWDNDQ
VHEDJDL� KDVLO� NHJLDWDQ� WHNWRQLN� VHODPD� 7HUVLHU� GDQ
.XDUWHU��'L�-DZD�7LPXU�WHUGDSDW�GXD�]RQD�DQWLNOLQ�XWDPD�
]RQD�5HPEDQJ�GDQ�]RQD�.HQGHQJ��=RQD�5HPEDQJ�\DQJ
GLNHQDO� VHEDJDL� ]RQD� ND\D� PLQ\DN�� WHUVXVXQ� ROHK
EHEHUDSD� DQWLNOLQ� EHURULHQWDVL� EDUDW�WLPXU� \DQJ� VDOLQJ
GLSLVDKNDQ� ROHK� SDSDUDQ� DOXYLDO�� =RQD� 5HPEDQJ
PHPSXQ\DL� OHEDU� VHNLWDU� ��� NP� GDQ� PHPEHQWXN
SHUEXNLWDQ� GHQJDQ� NHWLQJJLDQ� KLQJJD� ���� PHWHU�� =RQD
WHUVHEXW�PHQHUXV�NH�WLPXU�GHQJDQ�PHPEHQWXN�3��0DGXUD
GDQ� MDMDUDQ� .HSXODXDQ� .DQJHDQ�� 'LEDQ\DN� WHPSDW�
SHUOLSDWDQ� WHUVHEXW� WHUHURVL� KLQJJD� PHQ\LQJNDS� EDWXDQ�
EDWXDQ� 0LRVHQ�� DWDX� EDKNDQ� GL� DWDV� EDWXDQ� WHUVHEXW
NHPXGLDQ� VHFDUD� WLGDN� VHODUDV� GLHQGDSNDQ� EDWXDQ� 3OLR�
3OLVWRVHQ�\DQJ�XPXPQ\D�EHUVLIDW�JDPSLQJDQ��

=RQD�.HQGHQJ�MXJD�GLFLULNDQ�ROHK�VHMXPODK�DQWLNOLQ
EHURULHQWDVL� EDUDW�WLPXU� \DQJ� WHUEHQWXN� VHMDN� 3OLVWRVHQ
7HQJDK��.HWLQJJLDQ��OHEDU�GDQ�NHUDSDWDQ�DQWLNOLQ�GL�]RQD
.HQGHQJ� VHFDUD� SHUODKDQ� EHUNXUDQJ� NH� DUDK� WLPXU� GDQ
WHUWXWXSL� ROHK� SDSDUDQ� DOXYLDO� VHUWD� DLU� ODXW� GL� 6HODW
0DGXUD��%DWDV�VHODWDQ�GDUL�]RQD�.HQGHQJ�DGDODK�GHSUHVL
\DQJ� NHPXGLDQ� WHULVL� ROHK� VHGLPHQ� KDVLO� NHJLDWDQ
YRONDQLN�.XDUWHU�GL�]RQD�6ROR��*DPEDU����

.DUDNWHU� VDWXDQ�VDWXDQ� VHGLPHQ� GL� ]RQD� .HQGHQJ
EHUEHGD�GHQJDQ�VDWXDQ�VDWXDQ�GL�]RQD�5HPEDQJ��WHUXWDPD
SDGD� NRPSRVLVL� PLQHUDORJL�� 3HUEHGDDQ� WHUVHEXW
PHQJLQGLNDVLNDQ� DGDQ\D� GXD� VXPEHU� XWDPD� VHGLPHQ
VHODPD� 7HUVLHU� GDQ� .XDUWHU�� 6HGLPHQ� NODVWLN� YRONDQLN
VDQJDW� XPXP� WHUMDGL� GL� ]RQD� .HQGHQJ�� QDPXQ� VHGLPHQ
KDVLO� URPEDNDQ� SDSDUDQ� 6XQGD� OHELK� GRPLQDQ� GL� ]RQD
5HPEDQJ�

0(72'(
0HWRGH�\DQJ�GLJXQDNDQ�GDODP�SHQHOLWLDQ�LQL�DGDODK

PHWRGH�VHLVPLN�SDQWXO�GDQJNDO�VDOXUDQ�WXQJJDO�GDQ�PXOWL
VDOXUDQ�� 'DWD� VHLVPLN� SDQWXO� GDQJNDO� VDOXUDQ� WXQJJDO
GLSHUROHK� GHQJDQ� PHQJJXQDNDQ� VXPEHU� GD\D� OHGDNDQ
6SDUNHU� ���� -RXOH� GHQJDQ� SHOHGDNDQ� VHWLDS� GHWLN� GDQ
VDSXDQ� SHUHNDPDQ� ���� ��� GHWLN�� 3HQJRODKDQ� VLJQDO
GLODNXNDQ� SDGD� VDDW� VXUYHL� GHQJDQ� PHQJJXQDNDQ
EDQGSDVV� ILOWHU�DNXVWLN����������+]��6HODPD�SHUHNDPDQ
GDWD� VHLVPLN�� NDSDO� VXUYHL� *HRPDULQ� ,� GLSDQGX� ROHK
SHUDODWDQ� *36� 0DJQDYR[� 0;� ����� \DQJ� SDGD� VDDW
WHUVHEXW� �WDKXQ� ������ PHPSXQ\DL� XSGDWH� UDWH� SRVLVL
KLQJJD���MDP�GDQ�DNXUDVL�KRULVRQWDO�KLQJJD�����PHWHU�

'DWD� VHLVPLN� PXOWLVDOXUDQ� �PXOWLFKDQQHO� VHLVPLF�
EHUDVDO�GDUL�3XVGDWLQ�.(6'0��'DWD�VHLVPLN�PXOWL�VDOXUDQ

*DPEDU����3HWD�WHNWRQLN�GDQ�ILVLRJUDIL�VHNLWDU�ORNDVL�VWXGL�\DQJ�GLGDVDUNDQ�SDGD�+DPLOWRQ��������GDQ�YDQ�%HPPHOHQ��������



-851$/�*(2/2*,�.(/$87$1
9ROXPH�����1R�����1RSHPEHU�����

��

WHUVHEXW� WHODK� GDODP� IRUPDW� 6HJ�<� GDQ� WLGDN� GLODNXNDQ
SHQJRODKDQ�GDWD�OHELK�ODQMXW�

+$6,/�3(1(/,7,$1
,QWHUSUHWDVL� GDWD� VHLVPLN� SDQWXO� GLODNXNDQ

EHUGDVDUNDQ� NULWHULD� \DQJ� GLJDULVNDQ� ROHK� 9DLO� GNN�
�������� 0LWFKXP�� GNN�� �������� 6DQJUHH� GDQ
:LGPLHU�������$NDQ� WHWDSL� VHEDJLDQ� GDUL� NULWHULD
PHWRGRORJL� WHUVHEXW� PHPHUOXNDQ� SHQ\HVXDLDQ�� WHUXWDPD
GDODP� PHODNXNDQ� LQWHUSUHWDVL� GDWD� VHLVPLN� GDQJNDO�
0HWRGRORJL� WHUVHEXW� XPXPQ\D� GLJXQDNDQXQWXN
LQWHUSUHWDVL�GDWD�VHLVPLN�SDGD�HNVSORUDVL�PLJDV�\DQJ�SDGD
XPXPQ\D� EHUDGD� SDGD� WHSL� SDSDUDQ� GHQJDQ� NHPLULQJDQ
VHGLPHQWDVL�\DQJ�FXNXS�MHODV��%HEHUDSD�KDO�\DQJ�PHQMDGL
SHUWLPEDQJDQ�DGDODK�
� 6HODW� 0DGXUD� PHPSXQ\DL� NHPLULQJDQ� OHUHQJ

\DQJ�UHQGDK�SDGD�DUDK�EDUDW�WLPXU�
� 6DWXDQ� VHGLPHQ� XPXPQ\D� WLSLV� GDQ� WHUVHEDU

OXDV
� 3HUXEDKDQ� PXND� ODXW� \DQJ� VDQJDW� FHSDW� SDGD

NDOD� 3OLVWRVHQ� PHQMDGLNDQ� SHQHQWXDQ� FRDVWDO
RQODS� SDGD� UHNDPDQ� VHLVPLN� PHQMDGL� VDQJDW
VXOLW�
.HWLJD� KDO� WHUVHEXW� PHQMDGLNDQ� SHPLVDKDQ� VDWXDQ�

VDWXDQ� VHLVPLN� GLGDVDUNDQ� SDGD� LGHQWLILNDVL� SHUPXNDDQ
HURVL�IOXYLDO�GDQ�SHPDQFXQJDQ�DQWLNOLQ�

'DWD�UHNDPDQ�VHLVPLN�SDQWXO�GDQJNDO�UHVROXVL�WLQJJL
\DQJ�GLWDIVLUNDQ�� GLWDPSLONDQ� SDGD�*DPEDU� ��� 5HNDPDQ
VHLVPLN� EHUDGD� SDGD� OLQWDVDQ� /��� GHQJDQ� DUDK� XWDUD�
VHODWDQ��'DWD� WHUVHEXW�PHPSXQ\DL� UHVROXVL� YHUWLNDO�\DQJ
FXNXS�WLQJJL��QDPXQ�SHQHWUDVLQ\D�WHUEDWDV�KLQJJD�VHNLWDU
���� PHWHU�� 'L� EHEHUDSD� WHPSDW� EDKNDQ� HQHUJL� VHLVPLN
PHQJDODPL�SHQJXUDQJDQ�DWDX�SHQJKDPEXUDQ�VLQ\DO�\DQJ
GLDNLEDWNDQ� ROHK� DGDQ\D�JDV� WHUSHUDQJNDS�SDGD� VHGLPHQ
SHUPXNDDQ� DWDX� DGDQ\D� VHGLPHQ� EHUIUDNVL� NDVDU�NHUDV
GHQJDQ� LPSHGDQVL� DNXVWLN� WLQJJL�� 6HKLQJJD� KDQ\D
VHGLPHQ�EHUXPXU�3OLVWRVHQ�\DQJ�GDSDW�GLWDIVLUNDQNDQ�

'DWD�VHLVPLN�GDODP��GHHS�VHLVPLF��PHUXSDNDQ�KDVLO
VXUYHL� VHLVPLN� PXOWLVDOXUDQ� �PXOWLFKDQQHO� VHLVPLF�

EHUDVDO�3XVGDWLQ�.(6'0�*DPEDU�����'DWD�VHLVPLN�PXOWL
VDOXUDQ� WHUVHEXW� WHODK� GDODP� IRUPDW� 6HJ�<� GDQ� WLGDN
GLODNXNDQ� SHQJRODKDQ� GDWD� OHELK� ODQMXW�� ,QWHUSUHWDVL
WHUKDGDS� GDWD� WHUVHEXW� GLJXQDNDQ� VHEDJDL� EDKDQ� GLVNXVL
VHMDUDK�VHGLPHQWDVL�7HUVLHU�

3HWD� EDWLPHWUL� 6HODW� 0DGXUD� GDSDW� GLOLKDW� SDGD
*DPEDU� ��� GLPDQDVHFDUD� XPXP� NHGDODPDQ� GDVDU� ODXW
EHUWDPEDK�NH� DUDK� WHQJDK� VHODW� GDQ�PHPEHQWXN� OHPEDK
EDZDK� ODXW��%HEHUDSD� WLQJJLDQ� ORNDO�PHUXSDNDQ�SXQFDN�
SXQFDN� DQWLNOLQ� DWDX� VWUXNWXU� GLDSLU� \DQJ� WXPEXK� VHMDN
DNKLU� 3OLVWRVHQ�� *UDGLHQ� PRUIRORJL� UDWD�UDWD� GL� 6HODW
0DGXUD�DGDODK�����P�NP�SDGD�DUDK�EDUDW�WLPXU�GDQ�����P�
NP�SDGD�DUDK�XWDUD�VHODWDQ��*UDGLHQ�PRUIRORJL�GDVDU�ODXW
PHQMDGL�VDQJDW�FXUDP�GL�VHODWDQ�GHUHWDQ�3��6DSXGL��3��5DDV
GDQ�.HSXODXDQ�.DQJHDQ�KLQJJD�NHGDODPDQ�NXUDQJ� OHELK
����P��GDQ�VHODQMXWQ\D�PHQMDGL�ODQGDL�KLQJJD�NHGDODPDQ
�����P�GL�XWDUD�3��%DOL�

6WUXNWXU�*HRORJL�6HODW�0DGXUD�
7DULNDQ� ORNDO� \DQJ� PHQJDZDOL� WHUEHQWXNQ\D

FHNXQJDQ� � -DZD� 7LPXU� WHUMDGL� SDGD� DZDO� (RVHQ�� 3ROD
XPXP�VHVDU�GL�&HNXQJDQ�-DZD�7LPXU�DGDODK�EDUDW�WLPXU�
'XD� ]RQD� VHVDU� \DQJ� PHQRQMRO� GDQ� EHUSHUDQ� GDODP
SHPEHQWXNDQ�.HSXODXDQ�.DQJHDQ��6DSXGL�GDQ�3��0DGXUD
DGDODK� 6HVDU� 6DNDOD� GDQ� 6HVDU� 6HSDQMDQJ�� .HGXD� VHVDU
WHUVHEXW� MXJD� PHQMDGL� EDWDV� VHODWDQ� SXVDW� SHQJHQGDSDQ
3DOHRJHQ� GL� .DQJHDQ� GDQ� /RPERN�� 6HVDU� 6DNDOD
EHUNHPEDQJ� GL� .DQJHDQ� EDJLDQ� WLPXU� KLQJJD� WLPXU� 3�

6DNDOD�GDQ�PHUXSDNDQ� VHVDU�QDLN�GHQJDQ�NHPLULQJDQ�NH
DUDK�VHODWDQ��QDPXQ�GL�VHODWDQ�3��.DQJHDQ�NHDNWLIDQ�VHVDU
WHUVHEXW�NHPXQJNLQDQ�EHUSLQGDK� NH� DUDK� VHODWDQ� GHQJDQ
NHPLULQJDQ�\DQJ�EHUODZDQDQ��

6HVDU� 6HSDQMDQJ� EHUNHPEDQJ� OHELK� NH� DUDK� VHODWDQ
GDUL�6HVDU�6DNDOD��-HMDN�VHVDU�WHUVHEXW�GDSDW�GL�XUXW�GDUL�3�
6HSDQMDQJ�GL�WHQJJDUD�3��.DQJHDQ��PHODOXL�VHODWDQ�3XODX�
SXODX� 6DSXGL� GDQ�5DDV�� KLQJJD� ]RQD� SHUOLSDWDQ� GL� XWDUD
3DPHNDVDQ� GL� 3�� 0DGXUD�� 3DGD� NDOD� 3DOHRJHQ�� 6HVDU
6HSDQMDQJ� GL� VHODWDQ� 3�� .DQJHDQ� NH� DUDK� WLPXU
EHUNHPEDQJ� VHEDJDL� VHVDU� QRUPDO� GDQ� PHPEHQWXN
NRQILJXUDVL� VHWHQJDK� JUDEHQ� GHQJDQ� NHPLULQJDQ� NH� DUDK
XWDUD��VHKLQJJD�PHQMDGL�SXVDW�SHQJHQGDSDQ�VHGLPHQ�

*DPEDU����5HNDPDQ�VHLVPLN�GDQ�LQWHUSUHWDVLQ\D�GL�OLQWDVDQ�/��
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*DPEDU����5HNDPDQ�VHLVPLN�PXOWLVDOXUDQ�GDQ�LQWHUSUHWDVLQ\D�GL�/LQWDVDQ�.0������

*DPEDU���� 3HWD� EDWLPHWUL� GDQ� VWUXNWXU� JHRORJL� GL� 6HODW�0DGXUD� \DQJ� EHUNHPEDQJ� VHMDN� DZDO� 7HUVLHU� EHUGDVDUNDQ� KDVLO
SHQDIVLUDQ�GDWD�VHLVPLN�GDQJNDO�GDQ�HNVSORUDVL�PLJDV�
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3DOHRJHQ�� 3URVHV� LQYHUVL� FHNXQJDQ� \DQJ� PHOLEDWNDQ
SHPEDOLNDQ�DUDK�JHVHU�6HVDU�6DNDOD�GDQ�6HVDU�6HSDQMDQJ
WHUMDGL� PXODL� DNKLU� 2OLJRVHQ� KLQJJD� DZDO� 0LRVHQ
�%UDQVGHQ� GDQ� 0DWWKHZV�� ������� ,QYHUVL� WHUVHEXW
NHPXQJNLQDQ�EHUKXEXQJDQ�GHQJDQ�SHUXEDKDQ�NRQILJXUDVL
]RQD�SHQXQMDPDQ� OHPSHQJ� ,QGR�$XVWUDOLD�\DQJ�EHUJHVHU
NH�DUDK�VHODWDQ�

'L� 6HODW� 0DGXUD� RULHQWDVL� VWUXNWXU� JHRORJL� MXJD
EDUDW�WLPXU�� VHUXSD� GHQJDQ� RULHQWDVL� ]RQD� .HQGHQJ� GL
GDUDWDQ� -DZD� 7LPXU�� 'DWD� VHLVPLN� PHQJLQGLNDVLNDQ
EDKZD� VWUXNWXU� DQWLNOLQ� \DQJ� EHUNHPEDQJ� GL� GDUDW
PHQHUXV� KLQJJD� 6HODW� 0DGXUD�� QDPXQ� PHQMDGL� OHELK
VHGHUKDQD� GLPDQD� DQWLNOLQ� VDWX� GHQJDQ� ODLQQ\D� GDSDW
GHQJDQ� PXGDK� GLSLVDKNDQ�� %DEHUDSD� SXODX�� VHSHUWL� 3�
.DPELQJ� GDQ� 3�� .HWDSDQJ�� PHUXSDNDQ� SXQFDN�SXQFDN
DQWLNOLQ��'DWD�VHLVPLN� MXJD�PHQXQMXNNDQ�EDKZD�VWUXNWXU
DQWLNOLQ� \DQJ� EHUNHPEDQJ� XPXPQ\D� MXJD� PHUXSDNDQ
UHSUHVHQWDVL� VHVDU� QDLN� \DQJ� EHUNHPEDQJ� VHMDN� 0LR�
3OLRVHQ�� GDQ� EHEHUDSD� GLDQWDUDQ\D� PDVLK� DNWLI� �*DPEDU
����'LDSLU� OXPSXU� \DQJ� EDQ\DN� GLMXPSDL� GL� -DZD�7LPXU
NHPXQJNLQDQ�GLDNRPRGDVL�ROHK�VWUXNWXU�VWUXNWXU�WHUVHEXW�

6HGLPHQWDVL�GDQ�6WUDWLJUDIL�7HUVLHU
&HNXQJDQ� EXVXU� EHODNDQJ� VHEDJDLPDQD� KDOQ\D

&HNXQJDQ� -DZD� 7LPXU�� SDGD� XPXPQ\D� GLNRQWURO� ROHK
SHOHQJNXQJDQ� NHEDZDK� GDUL� WHSL� OHPSHQJ� VHEDJDL
NRQVHNXHQVL�EHEDQ�WHNWRQLN�VHFDUD�ORNDO��GDQ�VHGLPHQWDVL
DNDQ�PHQJLNXWL� SHQXUXQDQ� FHNXQJDQ� WHUVHEXW�'LFNLQVRQ
�������� 'L� &HNXQJDQ� -DZD� 7LPXU� NHWHEDODQ� VHGLPHQ
GDSDW�PHQFDSDL������PHWHU�GDQ�EHEHUDSD�SHPERUDQ�WLGDN
GDSDW�PHQFDSDL�EDWXDQ�GDVDU�/HPLJDV�%(,&,3��������

%HUGDVDUNDQ� GDWD� VHLVPLN� GDQ� SHPERUDQ� KDVLO
HNVSORUDVL� PLJDV� %UDQVGHQ� GDQ� 0DWWKHZV� ������� WHODK
PHPEDJL� XUXWDQ� VHGLPHQWDVL� &HNXQJDQ� -DZD� 7LPXU
NHGDODP� ��PHJD�XUXWDQ� �PHJDVHTXHQFH���0HJD�XUXWDQ� ,
PHUXSDNDQ�XUXWDQ�SHQJHQGDSDQ�DZDO�PXOD�SHPEHQWXNDQ
FHNXQJDQ�GL�-DZD�WLPXU�NHPXQJNLQDQ�EHUVDPDDQ�GHQJDQ
VDDW�WXPEXNDQ�EHQXD�,QGLD��\DQJ�PHUXSDNDQ�EDJLDQ�GDUL
OHPSHQJ� ,QGR�$XVWUDOLD�� GHQJDQ� EHQXD� (XUDVLD� \DQJ
PHQ\HEDENDQ� SHQXUXQDQ� NHFHSDWDQ� NRQYHUJHQVL� DQWDUD
OHPSHQJ� ,QGR�$XVWUDOLD� GHQJDQ� OHPSHQJ� (XUDVLD� GDQ
EDKNDQ� WDULN�EDOLN� �UROO�EDFN��SHQXQMDPDQ��7DULNDQ�\DQJ
PHPEHQWXN�FHNXQJDQ�GL�-DZD�7LPXU�NHPXQJNLQDQ�WHODK
GLPXODL�SDGD�(RVHQ�$ZDO�GDQ�PHOXDV�SDGD�(RVHQ�$NKLU�
7DULNDQ� WHUVHEXW� XPXPQ\D�GLDNRPRGDVL� ROHK� VHVDU�VHVDU
EHUDUDK� EDUDW�WLPXU�� VHSHUWL� 6HVDU� 6DNDOD� GDQ� 6HVDU
6HSDQMDQJ�

6HGLPHQWDVL� DZDO� (RVHQ� GL� &HNXQJDQ� -DZD� 7LPXU
GLMXPSDL� WHUEDWDV�GDQ�EHUVLIDW� WUDQVJUHVL�GDUL� OLQJNXQJDQ
GDUDW� KLQJJD� SDSDUDQ� SDQWDL� GDQ� WHSL� ODXW�� QDPXQ
EHUNHPEDQJ� OHELK� OXDV�SDGD�DNKLU�(RVHQ�DQG�GLEHEHUDSD
ZLOD\DK� PHQMDGL� EHUOLQJNXQJDQ� EDWLDO� �%UDQVGHQ� GDQ
0DWWKHZV�� ������� 6HWHODK� SHQJHQGDSDQ� WHUVHEXW� WHUMDGL
SHQJDQJNDWDQ� GDQ� SHQXUXQDQ� PXND� ODXW� UHODWLI� KLQJJD
PHQJDNLEDWNDQ� EHEHUDSD� ZLOD\DK� EHUDGD� GL� DWDV
SHUPXNDDQ� ODXW�� %LGDQJ� NHWLGDN�VHODUDVDQ� WHUVEXW� GDSDW
GLDPDWL� GHQJDQ� MHODV� SDGD� SHQDPSDQJ� VHLVPLN� �*DPEDU
��� 6XPXU�VXPXU� HNVSORUDVL� PLJDV� GL� 6HODW� 0DGXUD� GDQ

SHUDLUDQ�VHODWDQ�.DQJHDQ�SDGD�XPXPQ\D�WLGDN�PHQFDSDL
VHGLPHQ� (RVHQ�� 7HWDSL� EHEHUDSD� VXPXU� GL� WLPXU� 3�
0DGXUD� PHQJLQGLNDVLNDQ� DGDQ\D� SDSDUDQ� EDWXDQ
NDUERQDW� \DQJ� WLGDN� VHODUDV� EHUDGD� GL� DWDV� EDWXOHPSXQJ
EDWLDO� (RVHQ�� 'L� GDHUDK� 1JLPEDQJ�� -DZD� 7LPXU�� VXPXU
HNVSORUDVL� GDSDW� PHQFDSDL� EDWXSDVLU� 2OLJRVHQ� 7HQJDK
\DQJ� NHPXQJNLQDQ� PHQHUXV� KLQJJD� 6HODW� 0DGXUD
�*DPEDU� ���� 0XND� ODXW� NHPXGLDQ� FHQGHUXQJ� EHUVLIDW
WUDQVJUHVL� KLQJJD� 2OLJRVHQ� $NKLU� GDQ� FHNXQJDQ� -DZD
7LPXU� �3�� 0DGXUD� KLQJJD� .HS�� .DQJHDQ�� FHQGHUXQJ
GLGRPLQDVL� ROHK� SHQJHQGDSDQ� EHUIDVLHV� OHPSXQJ
JDPSLQJDQ� GDQ� EDWXJDPSLQJ�� 1DPXQ� NH� DUDK� VHODWDQ�
6HODW�0DGXUD�GDQ�SHUDLUDQ�VHODWDQ�.HS��.DQJHDQ��VDWXDQ
EDWXDQ� WHUVHEXW� FHQGHUXQJ� PHQLSLV� DWDX� EDKNDQ� WLGDN
GLMXPSDL�� 3HQJHQGDSDQ� SDSDUDQ� NDUERQDW� �)P�� 3UXSXK�
\DQJ� OXDV� WHUMDGL� NHPXGLDQ� PHQJLNXWL� SHUXEDKDQ� PXND
ODXW�SDGD�DNKLU�2OLJRVHQ��

,QYHUVL�FHNXQJDQ�WHUMDGL�SDGD�DNKLU�2OLJRVHQ�KLQJJD
DZDO� 0LRVHQ�� ,QYHUVL� \DQJ� GLDNRPRGDVL� ROHK� 6HVDU
6HSDQMDQJ�GDQ�6HVDU�6DNDOD�VHFDUD�SHUODKDQ�PHQJDQJNDW
3�� 0DGXUD� KLQJJD� .HSXODXDQ� .DQJHDQ�� 6HEDOLNQ\D
ZLOD\DK�GL�VHODWDQ�6HVDU�6HSDQMDQJ�PHQJDODPL�SHQXUXQDQ
\DQJ� NHPXQJNLQDQ� NDUHQD� EHEDQ� WHNWRQLN�� :LOD\DK� LQL
NHPXGLDQ� PHQMDGL� SXVDW� SHQJHQGDSDQ� VHGLPHQ� 1HRJHQ
VHKLQJJD� GL� EHEHUDSD� WHPSDW� PHQFDSDL� NHWHEDODQ� OHELK
GDUL���GHWLN�7:7���

3HUXEDKDQ� PXND� ODXW� JOREDO� 3OLR�3OLVWRVHQ� \DQJ
FHSDW� GDQ� HNVWULP� VDQJDW� EHUSHUDQ� GDODP� SHQJHQGDSDQ
IDVLHV� VHGLPHQ� \DQJ� GLHQGDSNDQ� GL� &HNXQJDQ� -DZD
7LPXU��1DPXQ� DUHD�SHQJHQGDSDQ� VHSHQXKQ\D� � GLNRQWURO
ROHK� EHUNHPEDQJQ\D� VWUXNWXU� JHRORJL� ORNDO� GL� FHNXQJDQ
WHUVHEXW��

6DWXDQ�EDWXDQ�3OLRVHQ�$NKLU
3DGD� SHQDPSDQJ� VHLVPLN� GDQJNDO� SHQHWUDVL� VDQJDW

WHUEDWDV� ZDODXSXQ� PHPSXQ\DL� UHVROXVL� \DQJ� WLQJJL�
6HKLQJJD� 6DWXDQ� EDWXDQ� 7HUVLHU� $NKLU� KDQ\D� GDSDW
GLSHODMDUL� SDGD� SHQDPSDQJ� VHLVPLN� \DQJ� EHUDVDO� GDUL
GDHUDK� GHNDW� GHQJDQ� SXODX�SXODX� DQWLNOLQ�� 3DGD
SHQDPSDQJ�VHLVPLN�GHNDW�GHQJDQ�3��*LOL�*HQWLQJ�GDQ�3�
*LOL�5DMD��*DPEDU����WHUGDSDW�GXD�NDUDNWHU�VHLVPLN�\DQJ
EHUEHGD��3DGD�OHUHQJ�VHODWDQ�DQWLNOLQ�VDWXDQ�3OLRVHQ�$NKLU
GDQ� VDWXDQ� 4XDUWHU� PHQGRPLQDVL� SHQDPSDQJ� VHEDJDL
DNLEDW� DGDQ\D� SHQXUXQDQ� FHNXQJDQ� \DQJ� FHSDW� GDQ
PHQHUXV�� VHKLQJJD� GLGDSDWNDQ� OHELK� GDUL� ���� P� WHEDO
VHGLPHQ� SDGD� SRURV� FHNXQJDQ�� 3DGD� EDJLDQ� DQWLNOLQ
NHPXQJNLQDQ�GLWHPSDWL�ROHK�EDWXDQ�7HUVLHU�$NKLU�VHUXSD
GHQJDQ� \DQJ� WHUVLQJNDS� SDGD� NHGXD� SXODX� GL� DWDV�
6LQJNDSDQ�EDWXDQ� WHUVHEXW�� WHUPDVXN�GL�3��0DGXUD�� WHODK
GLSHWDNDQ�ROHK�'X\IMHV� ��������6LWXPRUDQJ�GNN�� �������
$]L]� GNN�� �������� 'L� 3�� 0DGXUD� WHUGDSDW� �� VDWXDQ
VWUDWLJUDIL� VHMDN� DZDO� 0LRVHQ� KLQJJD� 3OLRVHQ� GDQ
XPXPQ\D� WHUVLQJNDS� GL� VHSDQMDQJ� OHUHQJ� DQWLNOLQ� \DQJ
EHUDUDK� EDUDW�WLPXU�� 6DWXDQ� WHUVHEXW� DGDODK� HQGDSDQ
SDUDOLN� GDQ� EDWXJDPSLQJ� NODVWLN� 0LRVHQ� $ZDO�7HQJDK
\DQJ� HNXLYDOHQ� GHQJDQ� )RUPDVL�)RUPDVL� 7DZXQ� GDQ
%XOX�� HQGDSDQ� 0LRVHQ� $NKLU�3OLRVHQ� EHUIDVLHV� ODQDX�
EDWXJDPSLQJ� WHUXPEX� GDQ� EDWXJDPSLQJ� NODVWLN� \DQJ
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VHFDUD� ORNDO� PDVLQJ�PDVLQJ� GLVHEXW� VHEDJDL� )RUPDVL
3DVHDQ� GDQ� )RUPDVL� 0DGXUD�� )RUPDVL� 3DVHDQ� \DQJ
EHUIDVLHV� ODQDX� VHFDUD� VWUDWLJUDIL� HNXLYDOHQ� GHQJDQ
)RUPDVL� 0XQGX� GDQ� .DOLEHQJ�$WDVDQJLQ� GL� ]RQD
5HPEDQJ�GDQ�.HQGHQJ�

�6XEVDWXDQ�3��GDQ�3�
%DJLDQ� WHUEDZDK��VDWXDQ�3��� WHUSRWRQJ�ROHK�DGDQ\D

NHWLGDN�VHODUDVDQ� EHUVXGXW�� 6DWXDQ� WHUVHEXW
PHPSHUOLKDWNDQ� NDUDNWHU� UHIOHNWRU� VHLVPLN� GHQJDQ
DPSOLWXGR� \DQJ� NXDW� GHQJDQ� NRQWLQXLWDV� �UHIOHFWRU
FRQWLQXLW\�� \DQJ� UHQGDK�� NHFXDOL� GLEDJLDQ� XWDUD� GLPDQD
UHIOHNWRU�UHIOHNWRU�GHQJDQ�DPSOLWXGR�NXDW�GDQ�NRQWLQXLWDV
WLQJJL� GDSDW� GLMXPSDL�� 6DWXDQ� 3��PHQHEDO� NH� XWDUD� GDQ
GLFLULNDQ� ROHK� UHIOHNWRU� GHQJDQ� DPSOLWXGR� PHQHQJDK
EHUNRQWLQXLWDV� UHQGDK�� %HEHUDSD� SROD� UHIOHNWRU
EDVHODSSLQJGDSDW�GLDPDWL�GDQ�XPXPQ\D�PHPSHUOLKDWNDQ
SROD�UHIOHNWRU�GHQJDQ�DPSOLWXGR�NXDW��PHQHUXV�GDQ�WLSLV�

%HUGDVDUNDQ� NRUHODVL� GHQJDQ� VLQJNDSDQ� JHRORJL� GL

EHEHUDSD� SXODX� WHUGHNDW�� NHGXD� VDWXDQ� 3�� GDQ� 3��
GLWDIVLUNDQNDQ� PDVLQJ�PDVLQJ� VHEDJDL� HQGDSDQ� SDUDOLN
0LRVHQ� GDQ� EDWXJDPSLQJ�� (QGDSDQ� SDUDOLN� GLGRPLQDVL
ROHK�EDWXOHPSXQJ�\DQJ�ND\D�DNDQ�EDKDQ�RUJDQLN�GHQJDQ
SHUVHOLQJDQ�EDWXSDVLU�NXDUVD�GDQ�EDWXJDPSLQJ�NODVWLN��

.HWHUGDSDWDQ� IRUDPLQLIHUD� EHQWRQLN�$PPRQLD� VS��
%UL]DOLQD� VS��� 7ULORFXOLQD� VS�� 4XLQTXHORFXOLQD� VS��
(SRQLGHV� VS�� �6LWXPRUDQJ� GNN��� ������ PHQJLQGLNDVLNDQ
EDKZD� OLQJNXQJDQ�SHQJHQGDSDQQ\D�DGDODK� LQQHU�QHULWLF�
%DWXJDPSLQJ�GDODP�VDWXDQ�WHUVHEXW�GLFLULNDQ�ROHK�DGDQ\D
IRUDPLQLIHUD� EHVDU� /HSLGRF\FOLQD� VS��� &\FORFOLSHXV� VS��
2SHUFXOLQD� VS��� \DQJ� XPXPQ\D� EHUDVRVLDVL� GHQJDQ
JDPSLQJ�WHUXPEX�GDQ�DOJD�JDPSLQJDQ���

6XEVDWXDQ�3�
6DWXDQ� 3�� GLFLULNDQ� ROHK� SROD� UHIOHNWRU� VXESDUDOHO

EHUDPSOLWXGR� UHQGDK� GHQJDQ� NRQWLQXLWDV� \DQJ� NXDW�
.HWHEDODQ� VDWXDQ� WLGDN� GDSDW� GLWHQWXNDQ� GHQJDQ� WHSDW
GLNDUHQDNDQ� DGDQ\D� HURVL� 3OLVWRVHQ� $NKLU� \DQJ� NXDW�
WHWDSL� PXQJNLQ� OHELK� GDUL� ���� P�� %DJLDQ� DWDV� VDWXDQ
FHQGHUXQJ� PHPSHUOLKDWNDQ� DPSOLWXGR� SDQWXO� \DQJ� NXDW
GDQ� NHPXQJNLQDQ� DNLEDW� DGDQ\D� UHIOHNWRU� EDWXJDPSLQJ

WLSLV� VLVD� HURVL�� %DWXJDPSLQJ� VHUXSD� WHUVLQJNDS� VHFDUD
OXDV�GL�VHSDQMDQJ�SDQWDL�VHODWDQ�3��0DGXUD�GDQ�LQWLDQWLNOLQ
\DQJ�PHQMDGL�3��*LOL�5DMD�GDQ�3��*LOL�*HQWLQJ��GDQ�GLVHEXW
VHEDJDL� )RUPDVL� 0DGXUDROHK� 6LWXPRUDQJ� GNN�� ������
\DQJ�HNXLYDOHQ�GHQJDQ�)RUPDVL�3DFLUDQ��'LNHGXD�SXODX�
IDVLHV� EDWXJDPSLQJ� GLODQGDVL� ROHK� EDWXOHPSXQJ� ODQDXDQ
\DQJ� GLWDIVLUNDQNDQ� VHEDJDL� VXEVDWXDQ� GDODP� 3�� \DQJ
GLFLULNDQ� ROHK� SROD� SDQWXO� VXESDUDOHO� GHQJDQ� DPSOLWXGR
UHQGDK�� 6DWXDQ� LQL� PHQXUXW� 6LWXPRUDQJ� GNN�� ������
DGDODK� )RUPDVL� 3DVHDQ� \DQJ� VHFDUD� ODWHUDO� HNXLYDOHQ
GHQJDQ� )RUPDVL� 0XQGX�� .H� DUDK� 3�� 0DGXUD� VDWXDQ
WHUVHEXW�PHQLSLV�GDQ�PHQJKLODQJ�

'LGDHUDK.DPDO�� 3�� 0DGXUD�� IDVLHV� EDWXJDPSLQJ
GDSDW� GLDPDWL� GHQJDQ� EDLN� GDQ� PHQJLQGLNDVLNDQ� WHODK
WHUHQGDSNDQ� GLEDZDK� SHQJDUXK� DUXV� SDVDQJ�VXUXW� \DQJ
PHQJKDVLONDQ� VWUXNWXU� VHGLPHQ� FURVVEHGGLQJ� GDUL
VDQGZDYH� XNXUDQ� EHVDU� GHQJDQ� NHPLULQJDQ� NH� DUDK
VHODWDQ�� 'X\IMHV� ������� PHQJJDPEDUNDQ� XUXWDQ
EDWXJDPSLQJ�\DQJ�EHUNHPEDQJ�GL�EDJLDQ�EDUDW�3��0DGXUD

VHEDJDL� IDVLHV� EDWXJDPSLQJ� /DSLVDQ� .DOLEHQJ� $WDV
�8SSHU�.DOLEHQJ�%HGV����6HFDUD�VWUDWLJUDIL�EDWXDQJDPSLQJ
WHUVHEXW�HNXLYDOHQ�GHQJDQ�JDPSLQJ�WHUXPEX�GDUL�)RUPDVL
0XQGX�� 3DGD� VXPXU�06���� EDWXJDPSLQJ� WHUVHEXW� WLGDN
GLMXPSDL� GDQ� PHQXQMXNNDQ� EDKZD� OLQJNXQJDQ� ODXW
GDQJNDO�KDQ\D�EHUNHPEDQJ�GL�VHSDQMDQJ�EDJLDQ�VHODWDQ�3�
0DGXUD� SDGD� NDOD� 3OLRVHQ�� NH� DUDK� VHODWDQ� NHPXGLDQ
EHUNHPEDQJ�OLQJNXQJDQ�ODXW�\DQJ�OHELK�GDODP�

'LEHEHUDSD� WHPSDW� GL� 3�� 0DGXUD�� VHSHUWL�� GL� WLPXU
.DPDO�� VHODWDQ� 3DPHNDVDQ� GDQ� 3�� *LOL� 5DMD�� VDWXDQ
EDWXJDPSLQJ� GLWXWXSL� VHFDUD� WLGDN� VHODUDV� ROHK
EDWXOHPSXQJ� NDUERQDWDQ� \DQJ� ND\D� EDKDQ� RUJDQLN�
%DWXDQ� WHUVHEXW� VHUXSD� GHQJDQ� )RUPDVL� /LGDK� \DQJ
XPXPQ\D� WHUVLQJNDS� GL� GDHUDK�0RMRNHUWR� GDQ� GLMXPSDL
SDGD� VXPXU� � 06����� %HUGDVDUNDQ� SRVLVL� VWUDWLJUDIL� GDQ
NRUHODVLQ\D� GHQJDQ� SHQDPSDQJ� VHLVPLN�� EDWXDQ� LQL
NHPXQJNLQDQ� PHUXSDNDQ� HQGDSDQ� ODNXVWULQ� EDJLDQ� GDUL
VDWXDQ�$� SDGD� SHQDPSDQJ� VHLVPLN� *DPEDU� ��� �$QDOLVD
PLNURIDXQD� GDUL� VDPSHO� GDUDW� GL� 3�� *LOL� *HQWLQJ� GDQ� 3�
0DGXUD�PHQXQMXNNDQ�EDKZD�XPXU�6DWXDQ�3��WLGDN�OHELK
WXD� GDUL� 1��� �3OLRVHQ� $NKLU�� EHUGDVDUNDQ� NHKDGLUDQ
3XOOHQLDWLQD� REOLTXHORFXODWD�/LQJNXQJDQ� SHQJHQGDSDQ

*DPEDU�����,QWHUSUHWDVL�SHQDPSDQJ�VHLVPLN�/���DUDK�VHODWDQ�XWDUD�PHOLQWDVL�SDQWDL�WLPXU�3��*LOL�5DMD�



-851$/�*(2/2*,�.(/$87$1
9ROXPH�����1R�����1RSHPEHU�����

��

EHUGDVDUNDQ� VDPSHO� GDUDW� WHUVHEXW� DGDODK� LQQHU� QHULWLF
KLQJJD� OLWRUDO� EHUGDVDUNDQ� NDQGXQJDQ� JHQXV
(OSKLGLXPGDQ�JHQHUD�1RQLRQVHUWD4XLQTXHORFXOLQD���

6HGLPHQWDVL�GDQ�6WUDWLJUDIL�3OLVWRVHQ
'L� 6HODW� 0DGXUD�� RULHQWDVL� VWUXNWXU� JHRORJL

PHQ\HUXSDL� GHQJDQ� =RQD� .HQGHQJ� GL� GDUDWDQ� VHEHODK
EDUDWQ\D�� WHWDSL� EHUDQJVXU�DQJVXU� PHQMDGL� VHGHUKDQD� NH
DUDK� WLPXU�� 6HEDJLDQ� GDULVWUXNWXU� WHUVHEXW� EHUDVRVLDVL
GHQJDQ� GLDSLU� OXPSXU�� GDQ� GL� 6HODW� 0DGXUD� VHULQJ
PHQ\HUWDL�VWUXNWXU�VHVDU�

(QDPVDWXDQ� VHLVPLN� GDSDW� GLLGHQWLILNDVL� SDGD
GDWDVHLVPLN� GDQJNDO� GDUL� 6HODW� 0DGXUD� GDQ� SHUDLUDQ
VHODWDQ�.HS��.DQJHDQ��*DPEDU�����PDVLQJ�PDVLQJ�VDWXDQ
GDSDW� WHUGLUL� GDUL� GXD� DWDX� OHELK� VXE�VDWXDQ� GHQJDQ
NDUDNWHU� VHLVPLN� EHUEHGD� GDQ� VHEDUDQ� \DQJ� OXDV�
.HVHOXUXKDQ� VDWXDQ� GLODQGDVL� ROHK� NHWLGDNVHODUDVDQ� GDQ
GDSDW� GLDQJJDS� PHZDNLOL� XUXWDQ� �VHTXHQFH�� VHLVPLN
VWUDWLJUDIL� RUGH� NHHPSDW� GHQJDQ� ODPD� SHQJHQGDSDQ
NXUDQJ� GDUL� �� MXWD� WDKXQ�� 8PXPQ\D� NHWLGDNVHODUDVDQ
GDVDU��EDVDO��EHUDVRVLDVL�NDUDNWHU�VHLVPLN�\DQJ�FHQGHUXQJ
FKDRWLN� GDQ� GLWDIVLUNDQNDQ� VHEDJDL� HQGDSDQ� IOXYLDO
EHUNHWDEDODQ�WLSLV�QDPXQ�WHUVHEDU�OXDV�\DQJ�NHPXQJNLQDQ
PHUXSDNDQ� UHSUHVHQWDVL� PXND� ODXW� UHQGDK� VHODPD
3OLVWRVHQ� DZDO� KLQJJD� WHQJDK�� 6DWXDQ� $� KDQ\D� GDSDW
GLDPDWL� SDGD� EHEHUDSD� OHUHQJ� OLSDWDQ� \DQJ�PHQJDUDK� NH
SXODX�SXODX� GLPDQD� VDWXDQ� EDWXDQ� 3OLRVHQ� WHUVLQJNDS�
'DVDU�VDWXDQ�WHUVHEXW�PHQXPSDQJ��RQODS��SDGD�VHGLPHQ
3OLRVHQ�� VHKLQJJD� GDSDW� GLDQJJDS� PHZDNLOL� HQGDSDQ
.XDUWHU�WHUWXD��

6DWXDQ�EDWXDQ�3OLVWRVHQ�$ZDO
6DWXDQ�EDWXDQ�3OLVWRVHQ�$ZDO�WHUGLUL�GDUL�VXE�VDWXDQ

4���4���GDQ�4���6DWXDQ�4��PHUXSDNDQ� VDWXDQ� WHUGDODP
\DQJ� GDSDW� GLMDQJNDX� ROHK� GDWD� VHLVPLN� GDQJNDO� GDQ
KDQ\D� GDSDW� GLDPDWL� SDGD� OHUHQJ� DQWLNOLQ� \DQJ
PHPEHQWXN� EHEHUDSD� SXODX� GL� WLPXU� 3��0DGXUD� GLPDQD
EDWXDQ�3OLRVHQ�WHUVLQJNDS��6DWXDQ�VDWXDQ�4��GDQ�4��WLGDN
GDSDW� GLDPDWL� SDGD� UHNDPDQ� VHLVPLN� \DQJ� EHUDVDO� GDUL

6HODW� 0DGXUD�� QDPXQ� FXNXS� GDSDW� GLEHGDNDQ� SDGD
UHNDPDQ� VHLVPLN� PXOWLVDOXUDQ� �PXOWLFKDQQHO�� \DQJ
GLDPELO� GL� SHUDLUDQ� VHODWDQ� .HS�� .DQJHDQ� GLPDQD
SHQXUXQDQ�FHNXQJDQ�SDGD�NDOD�3OLVWRVHQ�VDQJDW�FHSDW��

3DGD� NHEDQ\DNDQ� UHNDPDQ� VHLVPLN� GDQJNDO� \DQJ
GLSHODMDUL� VDWXDQ� 4�� FHQGHUXQJ� PHPSHUOLKDWNDQ� SROD
SDQWXO�FKDRWLF�SDQWXO�EHUDPSOLWXGR�OHPDK�GDQ�RQODS�SDGD
VDWXDQ� 3OLRVHQ� �*DPEDU� ���� 3ROD� SDUDOHO� GDQ� VXESDUDOHO
GLNRPELQDVLNDQ� GHQJDQ� DPSOLWXGR� VHGDQJ� GHQJDQ
IUHNXHQVL�GDQ�NRQWLQXLWDV� WLQJJL� MXJD� WHUMDGL�SDGD�EDJLDQ
DWDV�VDWXDQ�

%LOD� GLVHEDQGLQJNDQ� GHQJDQ� JHRORJL� GL� GDUDWQ\D�
PHQXQMXNNDQ� EDKZD� VDWXDQ� LQL�PHUXSDNDQ�EDWXOHPSXQJ
JDPSLQJDQ� \DQJ� PHQJDQGXQJ� VLVD� WDQDPDQ�� OLJQLW� GDQ
SLULW�� )DVLHV� \DQJ� VDPD� MXJD� WHUVLQJNDS� GL� EHEHUDSD
WHPSDW�SDQWDL�VHODWDQ�3��0DGXUD��WLPXU�.DPDO�GDQ�VHODWDQ
3DPHNDVDQ��GDQ�3��*LOL�5DMD��GDQ�VHFDUD�VWUDWLJUDIL�EHUDGD
GL� DWDV� VDWXDQ� JDPSLQJDQ� )RUPDVL� 3DVHDQ� GDQ� )RUPDVL
0DGXUD� VHFDUD� WLGDN� VHODUDV�� 6DWXDQ� LQL� NHPXQJNLQDQ
PHUXSDNDQ�HNVWHQVL�)RUPDVL�/LGDK�NH�DUDK�WLPXU��)RUPDVL
/LGDK� PHUXSDNDQ� HQGDSDQ� ODNXVWULQ� \DQJ� EHUNHPEDQJ
VHFDUD� OXDV� GL� =RQD� 5HPEDQJ� GDQ� =RQD� .HQGHQJ�
3HUNHPEDQJDQQ\D� NH� DUDK� 6HODW� 0DGXUD� WDPSDNQ\D
GLEDWDVL� ROHK� EHQWXN� FHNXQJDQ� GDUL� VHODW� WHUVHEXW�
+XEXQJDQ�NHWLGDN�VHODUDVDQ�GHQJDQ�VDWXDQ�GL� EDZDKQ\D
PXQJNLQ�PHQFHUPLQNDQ�DGDQ\D�SHUXEDKDQ�PXND�ODXW�

6DWXDQ�EDWXDQ�3OLVWRVHQ�7HQJDK�GDQ�$NKLU
%HUGDVDUNDQ�KDVLO� LQWHUSUHWDVL� GDWD� VHLVPLN�GDQJNDO

GL� VHOXUXK� 6HODW� 0DGXUD� KLQJJD� SHUDLUDQ� VHODWDQ� .HS�
.DQJHDQ� GDSDW� GLNHORPSRNNDQ� DGDQ\D� �� VLNOXV� EHVDU
SHQJHQGDSDQ� 3OLVWRVHQ�7HQJDK� GDQ�$NKLU�� .HWLJD� VLNOXV
WHUVHEXW��$��%��&��GDQ�'��VHODOX�GLDZDOL�GHQJDQ�VXVXW�ODXW

\DQJ� EHUODQJVXQJ� PHOXDV� KLQJJD� PHQ\LQJNDS� VHOXUXK
6HODW�0DGXUD�GDQ�VHEDJLDQ�ZLOD\DK�SHUDLUDQ�VHODWDQ�.HS�
.DQJHDQ��*DPEDU����VHEDJDL�DNLEDW�SHUXEDKDQ�PXND�ODXW
.XDUWHU�\DQJ�FHSDW�GDQ�HNVWULP��.HHPSDW�VLNOXV�WHUVHEXW
GDSDW� GLDPDWL� 6HODW� 0DGXUD�� QDPXQ� VHPDNLQ� NH� DUDK
WLPXU� KDQ\D� VLNOXV� &� GDQ� '� \DQJ� GDSDW� GLDPDWL� NDUHQD

*DPEDU����� ,QWHUSUHWDVL� SHQDPSDQJ� VHLVPLN� /��� \DQJ�PHQXQMXNNDQ� HPSDW� VLNOXV� VHGLPHQWDVL��$�� %�� &�� GDQ� '�� \DQJ
EHUNHPEDQJ�GL�6HODW�0DGXUD��
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HQHUJL� VHLVPLN� \DQJ� WHUEDWDV� GLEDQGLQJNDQ� GHQJDQ
EDWLPHWUL�\DQJ�VHPDNLQ�GDODP��

%DJLDQ�DWDV�VXEVDWXDQ�4��NHPXQJNLQDQ�PHUXSDNDQ
ELGDQJ� HURVL� DNLEDW� SHQXUXQDQ� PXND� ODXW� UHODWLI� \DQJ
PHOXDV�� 3HQXUXQDQ� WHUVHEXW� PHQJDZDOL� EHUODQJVXQJQ\D
NHHPSDW�VLNOXV�

NDOD�3OLVWRVHQ�NHPXQJNLQDQ�EHUDGD�SDGD�NHGDODPDQ
WLGDN�OHELK�GDUL����PHWHU�GDQ�VHGDQJNDQ�SHUXEDKDQ�PXND
ODXW�.XDUWHU�EHUYDULDVL�GDUL���KLQJJD�OHELK�GDUL�����PHWHU�
PDND� VHGLPHQ� 3OLVWRVHQ� \DQJ� WHUHQGDSNDQ� FHQGHUXQJ
PHPSHUOLKDWNDQ�GXD�IDVLHV�GDUDW�DWDX�ODXW�

.(6,038/$1
2ULHQWDVL� VWUXNWXU� JHRORJL� GL� 6HODW�0DGXUD� EHUDUDK

EDUDW�WLPXU�� VHUXSD� GHQJDQ� RULHQWDVL� ]RQD� .HQGHQJ� GL
GDUDWDQ� -DZD� 7LPXU�� 'DWD� VHLVPLN� PHQJLQGLNDVLNDQ
EDKZD� VWUXNWXU� DQWLNOLQ� \DQJ� EHUNHPEDQJ� GL� GDUDW
PHQHUXV� KLQJJD� 6HODW� 0DGXUD�� QDPXQ� PHQMDGL� OHELK
VHGHUKDQD� GLPDQD� DQWLNOLQ� VDWX� GHQJDQ� ODLQQ\D� GDSDW
GHQJDQ� PXGDK� GLSLVDKNDQ�� %DEHUDSD� SXODX�� VHSHUWL� 3�
.DPELQJ� GDQ� 3�� .HWDSDQJ�� PHUXSDNDQ� SXQFDN�SXQFDN
DQWLNOLQ��'DWD�VHLVPLN�MXJD�PHQXQMXNNDQ�EDKZD�VWUXNWXU
DQWLNOLQ� \DQJ� EHUNHPEDQJ� XPXPQ\D� MXJD� PHUXSDNDQ
UHSUHVHQWDVL� VHVDU� QDLN� \DQJ� EHUNHPEDQJ� VHMDN� MDPDQ
0LR�3OLRVHQ�� GDQ� EHEHUDSD� GLDQWDUDQ\D� PDVLK� DNWLI�
'LDSLU� OXPSXU� \DQJ� EDQ\DN� GLMXPSDL� GL� -DZD� 7LPXU
NHPXQJNLQDQ�GLDNRPRGDVL�ROHK�VWUXNWXU�VWUXNWXU�WHUVHEXW�

6HGLPHQ� .XDUWHU� VHFDUD� OXDV� WHUVLQJNDS� GL� GDUDWDQ
-DZD�7LPXU�GLVHSDQMDQJ�]RQD�DQWLNOLQ�.HQGHQJ��.RUHODVL
ODWHUDO� ]RQD� WHUVHEXW� GHQJDQ� VHGLPHQ� .XDUWHU� GL� 6HODW
0DGXUD� GLPXQJNLQNDQ� NDUHQD� NHGXDQ\D� VHMDN� 3OLRVHQ
WHODK� WXPEXK� VHEDJDL� VDWX� FHNXQJDQ� PHPDQMDQJ�6DWXDQ
EDWXDQ�.XDUWHU��XPXPQ\D�GLHQGDSNDQ�SDGD�VDWXDQ�EDWXDQ
3OLRVHQ� \DQJ� WHUVLQJNDS� GL� SXODX�SXODX� VHNLWDUQ\D�
6HWHODK� SHQJHQGDSDQ� VDWXDQ� .XDUWHU� WHUVHEXW�� GDUL
UHNDPDQ� VHLVPLN� PHQXQMXNNDQ� DGDQ\D� IOXNWXDVL
SHUXEDKDQ� IDVLHV� VHLVPLN� \DQJ�NHPXQJNLQDQ�PHUXSDNDQ
UHSUHVHQWDVL� SHUXEDKDQ� PXND� ODXW� JOREDO� FHSDW� GDQ
HNVWULP�VHMDN�NXUDQJ�OHELK�����ULEX�WDKXQ�WHUDNKLU�

8&$3$1�7(5,0$�.$6,+
3HQXOLV� PHQJXFDSNDQ� WHULPDNDVLK� NHSDGD

.DSXVOLWEDQJ� *HRORJL� .HODXWDQ� \DQJ� WHODK� PHPEHULNDQ
L]LQ� SHPEXDWDQ� PDNDODK� LQL� XQWXN� GLSXEOLNDVLNDQ�� 7DN
OXSD�XFDSDQ� WHULPD�NDVLK� VD\D� VDPSDLNDQ�NHSDGD� UHNDQ�
UHNDQ� VHMDZDW� \DQJ� WHODK� PHPEHULNDQ� PDVXNDQ� GDQ
NRUHNVL�VHKLQJJD�PDNDODK�LQL�GDSDW�GLVHOHVDLNDQ�

'$)7$5�$&8$1

$]L]��6���6XWULVQR��1R\D��<��DQG�%UDWD��.����������*HRORJ\�
RI�WKH�7DQMXQJEXPL�DQG�3DPHNDVDQ�4XDGUDQJOH��
-DZD���%DQGXQJ��*HRORJLFDO�5HVHDUFK�DQG�
'HYHORSPHQW�&HQWUH�����S�

%DXPDQQ��3���2HVWHUOH��+���6XPLQWD�DQG�:LELVRQR���������
7KH�&HQR]RLF�RI�-DYD�DQG�6XPDWUD���3URFHHGLQJ�

RI�WKH�,QGRQHVLDQ�3HWUROHXP�$VVRFLDWLRQ���VW�
$QQXDO�&RQYHQWLRQ�-XQH�������S��������

%UDQVGHQ��3�-�(���0DWWKHZV��6�-���������6WUXFWXUDO�DQG�
VWUDWLJUDSKLF�HYROXWLRQ�RI�WKH�(DVW�-DYD�6HD��
,QGRQHVLD��3URFHHGLQJV�7LWOH���3URF��,QGRQ��
3HWURO��$VVRF�����VW�$QQ��&RQY��������

'H�*HQHYUD\H��3��DQG�6DPXHO��/����������*HRORJ\�RI�WKH�
.HQGHQJ�=RQH��&HQWUDO�DQG�(DVW�-DYD����
3URFHHGLQJ�RI�WKH�,QGRQHVLDQ�3HWUROHXP�
$VVRFLDWLRQ���VW�$QQXDO�&RQYHQWLRQ�-XQH�������
S��������

'LFNLQVRQ��:�5����������7HFWRQR�6WUDWLJUDSKLF�(YROXWLRQ�
RI�6XEGXFWLRQ�&RQWUROOHG�6HGLPHQWDU\�
$VVHPEODJH���,Q�7DOZDQL��0��DQG�3LWPDQ�,,,��
:�&����HGV����,VODQG�$UFV��'HHS�6HD�7UHQFKHV�
DQG�%DFN�$UF�%DVLQ��S���������$PHULFDQ�
*HRSK\VLFDO�8QLRQ��0DXULFH�(ZLQJ�6HULHV���

'X\IMHV��-����������=XU�*HRORJLH�XQG�6WUDWLJUDSKLH�GHV�
.HQGHQJJHELHWHV�=ZLVFKHQ�7ULQLO�XQG�6RHUDEDMD�
�-DYD����'H�,QJHQLHXU�LQ�1HGHUODQGVFK�,QGLH��Y��
���VHFW��,9��S����������

+DPLOWRQ��:�%����������7HFWRQLFV�RI�WKH�,QGRQHVLDQ�
5HJLRQ���8�6��*HRORJLFDO�6XUYH\�3URIHVVLRQDO�
3DSHU�����������S�

/HPLJDV�%(,&,3���������1RUWK�(DVW�-DYD�%DVLQ��
(YDOXDWLRQ�RI�3HWUROHXP�3RVVLELOLWLHV���/HPLJDV��
XQSXEOLVKHG������S�

0LWFKXP��-U���5�0��DQG�9DQ�:DJRQHU��-�&����������+LJK�
)UHTXHQF\�6HTXHQFHV�DQG�7KHLU�6WDFNLQJ�
3DWWHUQV��6HTXHQFH�6WUDWLJUDSKLF�(YLGHQFH�RI�
+LJK�)UHTXHQF\�(XVWDWLF�&\FOHV���6HGLPHQWDU\�
*HRORJ\��Y������S����������

5D\PR��0�(���0LWURYLFD��-�;���2¶/HDU\��0�-���'H&RQWR��
5�0���+HDUW\��3�-���������'HSDUWXUHV�IURP�
HXVWDV\�LQ�3OLRFHQH�VHD�OHYHO�UHFRUGV��1DWXUH�
*HRVFLHQFH��Y�����S����������

6DQJUHH��-�%��DQG�:LGPLHU��-�0����������6HLVPLF�
6WUDWLJUDSK\�DQG�*OREDO�&KDQJHV�RI�6HD�/HYHO��
3DUW����6HLVPLF�,QWHUSUHWDWLRQ�RI�&ODVWLF�
'HSRVLWLRQDO�)DFLHV���,Q�3D\WRQ��&�(����HG����
6HLVPLF�6WUDWLJUDSK\���$SSOLFDWLRQ�WR�
+\GURFDUERQ�([SORUDWLRQ��S������������
$PHULFDQ�$VVRFLDWLRQ�RI�3HWUROHXP�*HRORJLVWV��
0HPRLU����

6LWXPRUDQJ��5�/���$JXVWLDQWR��'�$��DQG�6XSDUPDQ��0���
�������*HRORJ\�RI�WKH�:DUX�6XPHQHS�
4XDGUDQJOH��-DZD���%DQGXQJ��*HRORJLFDO�
5HVHDUFK�DQG�'HYHORSPHQW�&HQWUH�����S�

9DLO��3�5���0LWFKXP��-U���5�0���7RGG��5�*���:LGPLHU��
-�0���7KRPSVRQ��,,,��6���6DQJUHH��-�%���%XEE��
-�1��DQG�+DWOHOLG��:�*����������6HLVPLF�
6WUDWLJUDSK\�DQG�*OREDO�&KDQJHV�RI�6HD�/HYHO���
,Q�3D\WRQ��&�(����HG����6HLVPLF�6WUDWLJUDSK\���
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$SSOLFDWLRQ�WR�+\GURFDUERQ�([SORUDWLRQ��S�����
������$PHULFDQ�$VVRFLDWLRQ�RI�3HWUROHXP�
*HRORJLVWV��0HPRLU����

9DQ�%HPPHOHQ��5�:����������7KH�*HRORJ\�RI�,QGRQHVLD��
YRO������7KH�+DJXH��0DUWLQXV�1LMKRII������S�
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6(%$5$1�6(',0(1�%(5'$6$5.$1�$1$/,6,6�3$5$0(7(5�
8.85$1�%87,5�',�08$5$�681*$,�6$0%$6�

.$/,0$17$1�%$5$7

6(',0(17�',675,%87,21�%$6('�21�*5$,1�6,=(�3$5$0(7(5�
$1$/<6,6�,1�(678$5<�2)�7+(�6$0%$6�5,9(5�

:(67�%251(2

:DUVLGDK���5LVNR���'LFN\�:DK\XGD�6DSXWUD���0XOLDGL���=DQ�=LEDU���+HQL�6XVLDWL�

� 1SPHSBN�4UVEJ�*MNV�,FMBVUBO�''.*1"�6OJWFSTJUBT�5BOKVOHQVSB�*OEPOFTJB������
� 1SPHSBN�4UVEJ�(FPGJTJLB�'.*1"�6OJWFSTJUBT�5BOKVOHQVSB�*OEPOFTJB������
� 1SPHSBN�4UVEJ�*MNV�,FMBVUBO�6OJWFSTJUBT�040�*OEPOFTJB������
� #BEBO�5FOBHB�/VLMJS�/BTJPOBM�+BLBSUB�*OEPOFTJB������

&NBJM��XBSTJEBI!GNJQB�VOUBO�BD�E�SJTLP!QIZTJDT�VOUBO�BD�JE�EJDLZXBIZVEB�TBQVUSB!HNBJM�DPN�
NVMJBEJ!GNJQB�VOUBO�BD�JE�[BO[JCBS!PTP�BD�JE�IFOJ@TVTJBUJ!CBUBO�HP�JE

%0*������������KHL��������������

'LWHULPD������������������'LVHWXMXL�������������

$%675$.

6WXGL� WHQWDQJ� VHEDUDQ� VHGLPHQ�GDVDU� ODXW� LQL� GLODNXNDQ� GHQJDQ� WXMXDQ� XQWXN�PHQJHWDKXL�SHUVHQWDVH�QLODL� IUDNVL�
MHQLV�GDQ�SDUDPHWHU� VWDWLVWLN�XNXUDQ�EXWLU��3HQHOLWLDQ� LQL�GLODNXNDQ�SDGD�EXODQ�0DUHW�±�$SULO� �����GL�SHUDLUDQ�PXDUD
6DPEDV��.HFDPDWDQ�3HPDQJNDW��.DOLPDQWDQ�%DUDW��+DVLO� SHUVHQWDVH� IUDNVL� VHGLPHQ�GDVDU� ODXW�GDUL�SDVLU�GL� ORNDVL� LQL
GLSHUROHK�QLODL�UDWD�UDWD�VHEHVDU����������ODQDX���������GDQ�OHPSXQJ����������'DUL�KDVLO�WHUVHEXW�VHFDUD�NHVHOXUXKDQ
GLGDSDWNDQ� VHEDUDQ� MHQLV� VHGLPHQ� GDVDU� GL� SHUDLUDQ� LQL� GLGRPLQDVL� ROHK� ODQDX�� %HUGDVDUNDQ� SDUDPHWHU� XNXUDQ� EXWLU
VHGLPHQ� GDVDU� GLSHUROHK� QLODL� XNXUDQ� EXWLU� UDWD�UDWD� EHUNLVDU� DQWDUD� ����� ±� ������+DVLO� WHUVHEXW�PHQXQMXNNDQ� EDKZD
SHPXVDWDQ�VHGLPHQ�GL�ORNDVL�SHQHOLWLDQ�EHUDGD�SDGD�NODVLILNDVL�SDVLU�KDOXV��ILQH�VDQG��GDQ�SDVLU�VHGDQJ��PHGLXP�VDQG��
.HPXGLDQ�QLODL�VRUWDVL�\DQJ�GLSHUROHK�GDUL�VHOXUXK�VWDVLXQ�EHUNLVDU�DQWDUD�������������GHQJDQ�NODVLILNDVL�WHUSLODK�VHGDQJ
�PRGHUDWHO\� VRUWHG�� GDQ� WHUSLODK� EXUXN� �SRRUO\� VRUWHG��� QLODL� VNHZQHV�EHUNLVDU� DQWDUD� ����� ±� ����� GHQJDQ� NODVLILNDVL
FRQGRQJ�VDQJDW�KDOXV�GDQ�QLODL�NXUWRVLV�SDGD�VHWLDS� VWDVLXQ�EHUNLVDU�DQWDUD������±������GHQJDQ�NODVLILNDVL�SODW\FXULF�
PHVRNXUWLF��YHU\�SODW\NXULF�GDQ�OHSWRNXUWLF�
.DWD�NXQFL��6HEDUDQ�VHGLPHQ��IUDNVL�VHGLPHQ�GDVDU��XNXUDQ�EXWLU��PXDUD�6XQJDL�6DPEDV

$%675$&7

7KH�SXUSRVH�RI�WKLV�VWXG\�RQ�WKH�GLVWULEXWLRQ�RI�VHDEHG�VHGLPHQWV�ZDV�WR�GHWHUPLQH�WKH�SHUFHQWDJH�RI�WKH�IUDFWLRQ
YDOXHHV��W\SH��DQG�VWDWLVWLFDO�SDUDPHWHUV�RI�JUDLQ�VL]H��7KLV�UHVHDUFK�ZDV�FRQGXFWHG�LQ�0DUFK�±�$SULO������LQ�WKH�ZDWHUV
RI�0XDUD�6DPEDV��3HPDQJNDW�'LVWULFW��:HVW�.DOLPDQWDQ��7KH�UHVXOWV�RI�WKH�SHUFHQWDJH�RI�WKH�EDVLF�VHGLPHQW�IUDFWLRQ
IURP�VDQG�LQ�WKLV�ORFDWLRQ�REWDLQHG�DQ�DYHUDJH�YDOXH�RI���������VLOW���������DQG�FOD\���������)URP�WKHVH�UHVXOWV��WKH
RYHUDOO�GLVWULEXWLRQ�RI�EDVLF�VHGLPHQW�W\SHV�LQ�WKHVH�ZDWHUV�LV�GRPLQDWHG�E\�VLOW��%DVHG�RQ�WKH�JUDLQ�VL]H�SDUDPHWHUV�RI�WKH
ERWWRP�VHGLPHQW��WKH�DYHUDJH�JUDLQ�VL]H�YDOXH�UDQJHG�IURP������WR�������7KHVH�UHVXOWV�LQGLFDWH�WKDW�WKH�FRQFHQWUDWLRQ�RI
VHGLPHQW�DW�WKH�VWXG\�VLWH�LV�LQ�WKH�FODVVLILFDWLRQ�RI�ILQH�VDQG�DQG�PHGLXP�VDQG��7KHQ�WKH�VRUWLQJ�YDOXH�REWDLQHG�IURP�DOO
VWDWLRQV�UDQJHV�IURP������WR������ZLWK�D�PRGHUDWHO\�VRUWHG�DQG�SRRUO\�VRUWHG�FODVVLILFDWLRQ��WKH�VNHZQHVV�YDOXH�UDQJHV
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IURP������WR������ZLWK�D�YHU\�ILQH�VNHZHG�FODVVLILFDWLRQ�DQG�NXUWRVLV�YDOXHV���DW�HDFK�VWDWLRQ�UDQJHG�IURP������WR������ZLWK
D�FODVVLILFDWLRQ�RI�SODW\FXULF��PHVRNXUWLF��YHU\�SODW\NXULF�DQG�OHSWRNXUWLF��
.H\ZRUG��6HGLPHQW�GLVWULEXWLRQ��ERWWRP�VHGLPHQW�IUDFWLRQ��JUDLQ�VL]H��6DPEDV�5LYHU�(VWXDU\

.RQWULEXVL�
:DUVLGDK��5LVNR�DGDODK�NRQWULEXWRU�XWDPD�SDGD�PDNDODK�LQL��VHGDQJNDQ�'LFN\�:DK\XGD�6DSXWUD��0XOLDGL��
=DQ�=LEDU��+HQL�6XVLDWL�DGDODK�NRQWULEXWRU�DQJJRWD�
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3(1'$+8/8$1
0XDUD�PHUXSDNDQ�WHPSDW�SHUWHPXDQ�DQWDUD�ODXW�GDQ

VXQJDL�\DQJ� WHUOHWDN�GLEDJLDQ�KLOLU� VXQJDL��3HUPDVDODKDQ
\DQJ�ELDVD�GLWHPXL�SDGD�EDJLDQ�PXDUD�DGDODK�EDQ\DNQ\D
HQGDSDQ� GL� PXDUD� VXQJDL� �6DWULD� HW� DO��� ������
3HQJHQGDSDQ�\DQJ�WHUMDGL�GL�EDJLDQ�PXDUD�DNLEDW�DGDQ\D
LQWHUDNVL� DQWDUD� SDVDQJ� VXUXW�� JHORPEDQJ� GDQ� NHFHSDWDQ
DUXV� \DQJ� PHPEDZD� SDUWLNHO� VHGLPHQ� GL� GDHUDK� VHNLWDU
SDQWDL�� 3URVHV� SHQJHQGDSDQ� VHGLPHQ� WHUVHEXW� GDSDW
GLNHWDKXL� GHQJDQ� SHQ\HEDUDQ� XNXUDQ� EXWLU� VHGLPHQ
�1XUJRKR�GDQ�%DVLW���������0HQXUXW�%ORWW�DQG�3\H�������
XNXUDQ�EXWLU�PHUXSDNDQ�DVSHN�SHQWLQJ�GDODP�VHGLPHQWDVL�
WUDQVSRUWDVL�GDQ�SHQJHQGDSDQ��.ODVLILNDVL�VHGLPHQ�GDSDW
PHPEHULNDQ� LQIRUPDVL� DVDO� XVXO� VHGLPHQ� GDQ� SROD
WUDQVSRUWDVL� VHGLPHQ� \DQJ� PHPEHULNDQ� SHQJDUXK
WHUKDGDS� XNXUDQ� EXWLUDQ� VHGLPHQ� �:RODQVNL�� �����
3XUQDZDQ�HW�DO��������6HWLDZDQ�GDQ�6XELDQGRQR��������

6HEDUDQ� XNXUDQ� EXWLU� VHGLPHQ� GLSHQJDUXKL� ROHK
EHEHUDSD� IDNWRU� RVHDQRJUDIL� VHSHUWL� SDVDQJ� VXUXW�
NHFHSDWDQ� DUXV� GDQ� JHORPEDQJ� \DQJ� PDVLQJ�PDVLQJ
PHPLOLNL�NDUDNWHULVWLN�VSDVLDO�GDQ�WHPSRUDO�VHQGLUL��/LX�HW
DO��� ������ 3XUQDZDQ� HW� DO��� ������� 1XJURKR� GDQ� 3XWUD
������� PHQ\DWDNDQ� EDKZD� NDUDNWHULVWLN� XNXUDQ� EXWLU
VHGLPHQ� GL� GDHUDK� SDVDQJ� VXUXW� GDSDW� PHQJDODPL
SHUXEDKDQ�XNXUDQ�EXWLU�VHLULQJ�GHQJDQ�SURVHV�WUDQVSRUWDVL
VHGLPHQ�\DQJ�WHUMDGL��6HEDUDQ�GDQ�SHUEHGDDQ�XNXUDQ�EXWLU
VHGLPHQ� GDSDW� GLMDGLNDQ� LQGLNDWRU� SHULODNX� SDGD� DOLUDQ
VHGLPHQ� GL� VXDWX� ZLOD\DK� SHUDLUDQ� �1XJURKR� GDQ� %DVLW�
������3XUQDZDQ�HW�DO���������

6HFDUD� JHRJUDILV� PXDUD� VXQJDL� 6DPEDV� WHUOHWDN� GL
DQWDUD� GXD� NHFDPDWDQ� \DLWX� .HFDPDWDQ� 3HPDQJNDW� GDQ
.HFDPDWDQ� -DZDL� .DEXSDWHQ� 6DPEDV� \DQJ� EHUKDGDSDQ
ODQJVXQJ� GHQJDQ� /DXW� 1DWXQD�� 6HFDUD� XPXP� PXDUD
VXQJDL� LQL� GLIXQJVLNDQ� VHEDJDL� MDOXU� SHQ\HEUDQJDQ� DQWDU
GXD�NHFDPDWDQ�WHUVHEXW��6HODLQ�LWX�ORNDVL�LQL�MXJD�WHUGDSDW
3HODEXKDQ�3HULNDQDQ�1XVDQWDUD� �331��\DQJ�GLIXQJVLNDQ
ROHK�PDV\DUDNDW�QHOD\DQ�XQWXN�DOXU�SHOD\DUDQ�NDSDO�GDQ
EXGLGD\D� SHUWDPEDNDQ� LNDQ�� 3HPDQIDDWDQ� NDZDVDQ
WHUVHEXW�PHQJDNLEDWNDQ� DGDQ\D�SURVHV� VHGLPHQWDVL� \DQJ
PHQ\HEDENDQ� VXQJDL� PHQMDGL� GDQJNDO�� 6DODK� VDWX� FDUD
XQWXN�PHQHQWXNDQ�VHEDUDQ�VHGLPHQ�GDVDU�SHUDLUDQ�DGDODK
GHQJDQ� PHQHQWXNDQ� SDUDPHWHU� VWDWLVWLN� XNXUDQ� EXWLU
VHGLPHQ�� 3DUDPHWHU� VWDWLVWLN� XNXUDQ� EXWLU� VHGLPHQ
WHUVHEXW�DGDODK�UDWD�UDWD�XNXUDQ�EXWLU��PHDQ�VL]H���VRUWDVL�
VNHZQHVV�GDQ�NXUWRVLV�\DQJ�GLJXQDNDQ�XQWXN�PHQMHODVNDQ
NRQGLVL� VHGLPHQ� �)ULHGPDQ�� ������ )RON�� ������ '\HU�
������ (GZDUGV�� ������� 2OHK� NDUHQD� LWX� SHQHOLWLDQ� LQL
GLODNXNDQ� XQWXN� PHQJHWDKXL� VHEDUDQ� VHGLPHQ� GDVDU
EHUGDVDUNDQ� DQDOLVLV� SDUDPHWHU� VWDWLVWLN� XNXUDQ� EXWLU
VHGLPHQ� VHKLQJJD� PHPEHULNDQ� JDPEDUDQ� WHQWDQJ
SHUVHQWDVH�IUDNVL�VHGLPHQ��MHQLV�VHGLPHQ�GDQ�XNXUDQ�EXWLU
VHGLPHQ�GL�SHUDLUDQ�PXDUD�6XQJDL�6DPEDV�

0(72'(�3(1(/,7,$1
:DNWX�GDQ�/RNDVL�3HQHOLWLDQ
3HQHOLWLDQ�LQL�GLODNVDQDNDQ�SDGD�EXODQ�0DUHW�±�$SULO

����� GL� SHUDLUDQ� PXDUD� 6XQJDL� 6DPEDV�� .HFDPDWDQ
3HPDQJNDW��.DOLPDQWDQ�%DUDW� �*DPEDU�����3HQJDPELODQ
VDPSHO� VHGLPHQ� WHUGLUL� GDUL� VHPELODQ� WLWLN� VWDVLXQ� \DQJ

*DPEDU���� 3HWD� DGPLQVWUDVL� ORNDVL� SHQHOLWLDQ� GL� SHUDLUDQ� GL� SHUDLUDQ�PXDUD� 6XQJDL� 6DPEDV� �WLWLN
PHUDK�PHUXSDNDQ�VWDVLXQ�SHQJDPELODQ�VDPSHO�VHGLPHQ�
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PDVLQJ�PDVLQJ� VWDVLXQ� MXJD� GLODNXNDQ� SHQJXNXUDQ
NHFHSDWDQ� DUXV� GDQ� NHGDODPDQ� SHUDLUDQ��.HFHSDWDQ� DUXV
GLXNXU� SDGD� GXD� NHGDODPDQ� \DLWX� ����G� GDQ� ���� G� \DQJ
PDVLQJ�PDVLQJ� PHZDNLOL� SDGD� ODSLVDQ� SHUPXNDDQ� GDQ
ODSLVDQ� GDVDU� SHUDLUDQ�� 3HQJXNXUDQ� NHFHSDWDQ� DUXV� LQL
GLODNXNDQ�XQWXN�PHQJHWDKXL�NDWDJRUL�QLODL�NHFHSDWDQ�DUXV
GL� ORNDVL� SHQHOLWLDQ�� NDUHQD� EHVDU� GDQ� NHFLOQ\D� QLODL
NHFHSDWDQ� DUXV� WHUVHEXW� VDQJDW� PHPSHQJDUKXL� VHEDUDQ
VHGLPHQ� GDVDU� SHUDLUDQ�� 6HGDQJNDQ� SHQJXNXUDQ� SDVDQJ
VXUXW� GLODNXNDQ� VHODPD� ��� KDUL� GDODP� ZDNWX� LQWHUYDO
VHWLDS���MDP�VHEDJDL�NRUHNVL�NHGDODPDQ�GDVDU�SHUDLUDQ�

$QDOLVLV�8NXUDQ�%XWLU
6DPSHO� VHGLPHQ� GLDQDOLVLV� PHQJJXQDNDQ� PHWRGH

D\DNDQ� �KLGURPHWHU�� \DQJ� GLODNXNDQ� GHQJDQ� EHEHUDSD
WDKDSDQ�VHSHUWL�XML�KLGURPHWHU��EHUDW�MHQLV��SHQHQWXDQ�EXWLU
VHGLPHQ�� SHQHQWXDQ� WHNVWXU� VHGLPHQ� GDQ� SHQHQWXDQ
XNXUDQ� EXWLU� GHQJDQ� SHUKLWXQJDQ� DQDOLVLV� SDUDPHWHU
VWDWLVWLN�� 8ML� KLGURPHWHU� GLODNXNDQ� GHQJDQ� SURVHV
SHQJHULQJDQ� PHQJJXQDNDQ� RYHQ� KLQJJD
NHULQJ� VHODPD� ��� MDP�� 6DPSHO� \DQJ� WHODK
NHULQJ� NHPXGLDQ� GLVDULQJ� PHQJJXQDNDQ
D\DNDQ� QRPRU� ��� GHQJDQ�PDVK� VL]H� �� PP�
6DPSHO�GLD\DN�GDQ�GLWLPEDQJ�VHEDQ\DN����J
GDQ� GLFDPSXU� GHQJDQ� EDKDQ� UHDJHQ� 1D32�

VHEDQ\DN� ��J� GLWDPEDKNDQ� DLU� VHEDQ\DN� ���
PO� GDQ� GLDPNDQ� VHODPD� ��� MDP�� 7DKDSDQ
VHODQMXWQ\D� GLODNXNDQ� SHPEDFDDQ
PHQJJXQDNDQ� KLGURPHWHU� \DQJ� GLPXODL� VDDW
PHQLW�NH��������������������GDQ�������6HGLPHQ
\DQJ� WHODK� GLODNXNDQ� SHPEDFDDQ
PHQJJXQDNDQ� KLGURPHWHU� NHPXGLDQ� GLVDULQJ
PHQJJXQDNDQ� D\DNDQ� QRPRU� ���� GHQJDQ
PDVK� VL]H� ������ PP�� .ODVLILNDVL� SHQHQWXDQ� WHNVWXU
VHGLPHQ� GLODNXNDQ� PHQJJXQDNDQ� NRQVHS� JUDGDVL
'LDJUDP� 6HJLWLJD� 6KHSDUG� ����� \DQJ� GLJXQDNDQ� XQWXN
PHQGDSDWNDQ�QLODL�SHUVHQWDVH�GDQ�MHQLV�VHGLPHQ�GDVDU�GL
SHUDLUDQ� 0XDUD� 6XQJDL� 6DPEDV� .HFDPDWDQ� 3HPDQJNDW
.DOLPDQWDQ�%DUDW�

$QDOLVLV�'DWD
3DVDQJ�6XUXW
$QDOLVLV� SDVDQJ� VXUXW� GLODNXNDQ� XQWXN� PHQJHWDKXL

WLSH� SDVDQJ� VXUXW�GL� ORNDVL� SHQHOLWLDQ�GDUL� QLODL� ELODQJDQ
)RUP]DKO�� 6HODLQ� LWX� GDWD� SDVDQJ� VXUXW� GL� ORNDVL� LQL
GLJXQDNDQ� VHEDJDL� NRUHNVL� GDUL� QLODL� NHGDODPDQ� GDVDU
SHUDLUDQ� VDDW� SHQJDPELODQ� VDPSHO� VHGLPHQ�� 3HUVDPDDQ
\DQJ� GLJXQDNDQ� XQWXN� PHQHQWXNDQ� ELODQJDQ� )RUP]DKO
DGDODK�VHEDJDL�EHULNXW��3RQG�DQG�3LFNDUG���������

'HQJDQ� � PDVLQJ�PDVLQJ
DGDODK�NRPSRQHQ�SDVDQJ�VXUXW�

6HODQMXWQ\D� DQDOLVLV� VDPSHO� VHGLPHQ� GLODNXNDQ
XQWXN� PHQJHWDKXL� VHEDUDQ� GDQ� XNXUDQ� EXWLU� VHGLPHQ�
6HFDUD�VSHVLILN��JDPEDUDQ�OLQJNXQJDQ�SHQJHQGDSDQ�GDSDW
GLSHUROHK� GHQJDQ� FDUD� PHQJKLWXQJ� SDUDPHWHU� VWDWLVWLN
VHGLPHQ�� 3HQHQWXDQ� XNXUDQ� EXWLU� GHQJDQ� SDUDPHWHU

VWDWLVWLN� PHQJJXQDNDQ� VNDOD� SKL� � \DQJ� EHUWXMXDQ
XQWXN� PHPSHUPXGDK� SHQJNODVLILNDVLDQ� VXDWX� VDPSHO
VHGLPHQ�� %HUGDVDUNDQ� NODVLILNDVL� XNXUDQ� EXWLU� PHQXUXW
:HQWZRUWK� ������� GLVDMLNDQ� SDGD� 7DEHO� ��� 3DUDPHWHU
VWDWLVWLN� GLKLWXQJ� GHQJDQ� PHQJJXQDNDQ� SHUVDPDDQ
ORJDULWPLN��)RON�DQG�:DUG���������

'HQJDQ� �GDQ�G�PDVLQJ�PDVLQJ�DGDODK�XNXUDQ�EXWLU
GDQ�GLDPHWHU�EXWLU��PP��

8NXUDQ�%XWLU
5DWD�UDWD�XNXUDQ�EXWLU��PHDQ�VL]H��PHUXSNDQ�IXQJVL

XNXUDQ� SDUWLNHO� GDUL� SRSXODVL� VHGLPHQ�� .RQYHUVL� QLODL
PHDQ� WHUKDGDS� XNXUDQ� EXWLU� VDPSHO� GDSDW� GL� KLWXQJ
GHQJDQ�SHUVDPDDQ��)RON�GDQ�:DUG��������

'HQJDQ� � DGDODK� XNXUDQ� EXWLU� UDWD�UDWD�
DGDODK�XNXUDQ�EXWLU�SDUWLNHO����������������

6RUWLQJ�DWDX�VRUWDVL�� ��PHUXSDNDQ�SHQ\HEDUDQ
XNXUDQ� EXWLU� WHUKDGDS� XNXUDQ� EXWLU� UDWD�UDWD� GDQ
GDSDW� GLKLWXQJ�PHQJJXQDNDQ� SHUVDPDDQ� �)RON� DQG
:DUG��������'DUODQ��������

'LPDQD� �GDQ� �PDVLQJ�PDVLQJ�DGDODK�VRUWDVL�GDQ
XNXUDQ�SDUWLNHO���������������GDQ������

7DEHO����.ODVLILNDVL�6NDOD�:HQWZRUWK��:HQWZRUWK�������
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1LODL� VNHZQHVV� DGDODK� SHQ\LPSDQJDQ� GLVWULEXVL
XNXUDQ�EXWLU�WHUKDGDS�GLVWULEXVL�QRUPDO�GDQ�PHQDQGDNDQ
DUDK� GLVWULEXVL� VHGLPHQ� GDUL� VXDWX� SRSXODVL�� 6NHZQHVV
GDSDW�GLKLWXQJ�GHQJDQ�SHUVDPDDQ��%ORWW�GDQ�3\H���������

'HQJDQ� � GDQ� � DGDODK� VNHZQHVV� GDQ� XNXUDQ
SDUWLNHO���������������GDQ������

.XUWRVLV� PHQXQMXNNDQ� NHSXQFDNDQ� DWDX� NHGDWDUDQ
GLVWULEXVL� GDODP� SHUEDQGLQJDQ� DQWDUD� GLVWULEXVL� QRUPDO�
.XUWRVLV� GLKLWXQJ� GHQJDQ� SHQGHNDWDQ� )RON� DQG� :DUG
�������PHQJJXQNDQ�SHUVDPDDQ��

'HQJDQ� � DGDODK�NXUWRVLV�GDQ� � XNXUDQ� SDUWLNHO
��������������GDQ������

%LOD� GLVHEDQGLQJNDQ� GHQJDQ� JHRORJL� GL� GDUDWQ\D�
PHQXQMXNNDQ� EDKZD� VDWXDQ� LQL�PHUXSDNDQ� EDWXOHPSXQJ
JDPSLQJDQ� \DQJ� PHQJDQGXQJ� VLVD� WDQDPDQ�� OLJQLW� GDQ
SLULW�� )DVLHV� \DQJ� VDPD� MXJD� WHUVLQJNDS� GL� EHEHUDSD
WHPSDW�SDQWDL�VHODWDQ�3��0DGXUD��WLPXU�.DPDO�GDQ�VHODWDQ
3DPHNDVDQ��GDQ�3��*LOL�5DMD��GDQ�VHFDUD�VWUDWLJUDIL�EHUDGD
GL� DWDV� VDWXDQ� JDPSLQJDQ� )RUPDVL� 3DVHDQ� GDQ� )RUPDVL
0DGXUD� VHFDUD� WLGDN� VHODUDV�� 6DWXDQ� LQL� NHPXQJNLQDQ

PHUXSDNDQ�HNVWHQVL�)RUPDVL�/LGDK�NH�DUDK�WLPXU��)RUPDVL
/LGDK� PHUXSDNDQ� HQGDSDQ� ODNXVWULQ� \DQJ� EHUNHPEDQJ
VHFDUD� OXDV� GL� =RQD� 5HPEDQJ� GDQ� =RQD� .HQGHQJ�
3HUNHPEDQJDQQ\D� NH� DUDK� 6HODW� 0DGXUD� WDPSDNQ\D
GLEDWDVL� ROHK� EHQWXN� FHNXQJDQ� GDUL� VHODW� WHUVHEXW�
+XEXQJDQ�NHWLGDN�VHODUDVDQ�GHQJDQ�VDWXDQ�GL�EDZDKQ\D
PXQJNLQ�PHQFHUPLQNDQ�DGDQ\D�SHUXEDKDQ�PXND�ODXW�

+$6,/
.RQGLVL� 3DVDQJ� 6XUXW� GDQ� $UXV� GL� SHUDLUDQ

0XDUD�6DPEDV
%HUGDVDUNDQ�KDVLO�SHUKLWXQJDQ�DQDOLVLV�SDVDQJ�VXUXW

QLODL� PHDQ� VHD� OHYHO� �06/�� GDQ� ELODQJDQ� )RUP]KDO
PDVLQJ�PDVLQJ� VHEHVDU� ����� P� GDQ� ������ 'DUL� QLODL
)RUP]KDO�WHUVHEXW�GLNHWDKXL�WLSH�SDVDQJ�VXUXW�GL�SHUDLUDQ
PXDUD� 6XQJDL� 6DPEDV� DGDODK� FDPSXUDQ� FRQGRQJ� NH
KDULDQ�JDQGD��*DPEDU�����0HQXUXW�:\UWNL��������EDKZD
SDVDQJ�VXUXW�MHQLV�LQL�WHUMDGL�GXD�NDOL�SDVDQJ�GDQ�GXD�NDOL
VXUXW� GDODP� VDWX� KDUL�� GDQ� WHUNDGDQJ� WHUMDGL� VDWX� NDOL
SDVDQJ� GDQ� VDWX� NDOL� VXUXW� GHQJDQ� WLQJJL� GDQ� ZDNWX
NHMDGLDQ� \DQJ� EHUEHGD�� 6HODLQ� VHEDJDL� NRUHNVL� GDUL
SHQJXNXUDQ� NHGDODPDQ�� NRQGLVL� SDVDQJ� VXUXW� VDQJDW
PHPSHQJDUXKL�VHEDUDQ�VHGLPHQ�GDVDU�SHUDLUDQ��3DGD�VDDW
SDVDQJ�GDQ�VXUXW�VHGLPHQ�\DQJ�WHUEDZD�ROHK�DLU�ODXW�GDSDW
WHUEDZD� PHQMDXKL� DWDX� PHQGHNDWL� ZLOD\DK� SDQWDL� GDQ
SDUWLNHO� VHGLPHQ� GDUL� ODXW� WHUEDZD� PHQXMX� NH� PXDUD
VXQJDL��%RJJV��������3XUQDPD�HW�DO���������

.HPXGLDQ� KDVLO� GDUL� SHQJXNXUDQ� NHFHSDWDQ� DUXV
GLVDMLNDQ� SDGD� 7DEHO� ��� 3HQJXNXUDQ� DUXV� LQL� GLODNXNDQ
SDGD� VHWLDS� VWDVLXQ� \DQJ� PDVLQJ�PDVLQJ� VWDVLXQ� GLXNXU
SDGD� GXD� NHGDODPDQ� \DLWX� SDGD� ODSLVDQ� SHUPXNDDQ� GDQ
ODSLVDQ�GDVDU�

*DPEDU����� .RQGLVL�HOHYDVL�SDVDQJ�VXUXW�KDVLO�SHQJXNXUDQ�WHUKDGDS�KDVLO�GDUL�GDWD�%,*�GL�SHUDLDQ
PXDUD�6XQJDL�6DPEDV
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6HEDUDQ� )UDNVL� VHGLPHQ� GDVDU� GL� SHUDLUDQ
PXDUD�6XQJDL�6DPEDV

$QDOLVLV�XNXUDQ�EXWLU�VHGLPHQ�PHUXSDNDQ�VDODK
VDWX� IDNWRU� SHQWLQJ� XQWXN� PHQJHWDKXL� LQIRUPDVL
SHULODNX� VXDWX� SDUDLUDQ� �<XJLVZDUD�� ������� +DVLO
NODVLILNDVL�SDGD�MHQLV�VHGLPHQ�PHQXQMXNNDQ�DGDQ\D
�� MHQLV� YDULDVL� XNXUDQ� EXWLUDQ� VHGLPHQ� GL� ORNDVL
SHQHOLWLDQ� \DLWX� SDVLU� �VDQG��� ODQDX� �VLOW��� GDQ
OHPSXQJ��FOD\���3HUVHQWDVH�IUDNVL�GDQ�MHQLV�VHGLPHQ
GL� SHUDLUDQ� PXDUD� 6XQJDL� 6DPEDV� GLVDMLNDQ� SDGD
7DEHO���

$QDOLVLV� SDUDPDWHU� VWDWLVWLN� VHGLPHQ� GDVDU
GL�SHUDLUDQ�PXDUD�6XQJDL�6DPEDV

6DODK�VDWX�XQWXN�PHQJHWDKXL�VHEDUDQ�VHGLPHQ�
PHNDQLVPH� SHQJDQJNXWDQ� GDQ� SHQJHQGDSDQ� VHGLPHQ
DGDODK� GHQJDQ� DQDOLVLV� VWDWLVWLN� VHGLPHQ� GDUL� SDUDPHWHU
PHDQ� VL]H�� VRUWLQJ�� VNHZQHVV� GDQ� NXUWRVLV� �$]L]L� HW� DO�

�������+DVLO�SHUKLWXQJDQ�SDUDPHWHU�VWDWLVWLN�XNXUDQ�EXWLU
GDSDW� GLOLKDW� SDGD� 7DEHO� �� GDQ� *DPEDU� �� GHQJDQ
NODVLILNDVL�MHQLV�VHGLPHQ�

7DEHO����.HFHSDWDQ�DUXV�GL�SHUDLUDQ�PXDUD�6XQJDL�6DPEDV

*DPEDU������3URILO�NHGDODPDQ�GDVDU�SHUDLUDQ�GL�GL�SHUDLDQ�PXDUD�6XQJDL�6DPEDV�.DOLPDQWDQ�%DUDW

7DEHO���� 3HUVHQWDVH� IUDNVL� GDQ� MHQLV� VHGLPHQ� GL� SHUDLUDQ� PXDUD
6XQJDL�6DPEDV
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3(0%$+$6$1
+DVLO� SHUVHQWDVH� GDUL� PDVLQJ�PDVLQJ� IUDNVL� SDVLU

GHQJDQ�QLODL��UDWD�UDWD�VHEHVDU����������ODQDX���������GDQ
OHPSXQJ� VHEHVDU� ���������'DUL� EHVDUDQ� QLODL� SHUVHQWDVH
IUDNVL� WHUVHEXW� WHUOLKDW� EDKZD� VHFDUD� NHVHOXUXKDQ� \DQJ
OHELK�GRPLQDQ� GL� SHUDLUDQ�PXDUD�6XQJDL� 6DPEDV� DGDODK
EHUMHQLV� ODQDX��*DPEDU�����+DVLO� LQL�VHUXSD�GHQJDQ�KDVLO
SHQHOLWLDQ� \DQJ� GLODNXNDQ� ROHK� +DUMRQR� HW� DO�� ������
EDKZD� VHEDUDQ� MHQLV� VHGLPHQ� GL� EDJLDQ� PXOXW� PXDUD
6XQJDL�6DPEDV�DGDODK� ODQDX��+DO� LQL�GLGXJD�NDUHQD�DUXV
GL� ORNDVL� SHQHOLWLDQ� WHUJRORQJ� GDODP� DUXV� OHPDK� \DLWX
VHEHVDU� ���� P�V� �7DEHO� ���� 0HQXUXW� 'MXUGMDQL� ������
GDODP� 6XNXU\DGL� ������� DUXV� GLNDWHJRULNDQ� OHPDK� MLND
NHFHSDWDQQ\D� �� ���� P�V�� 3HUQ\DWDDQ� LQL� VHMDODQ� GHQJDQ

'ZLDQWL�HW�DO���������\DQJ�PHQ\DWDNDQ�EDKZD�NHFHSDWDQ
DUXV� \DQJ� GLNDWHJRULNDQ� OHPDK� KDQ\D� GDSDW� PHPEDZD
MHQLV� VHGLPHQ� \DQJ� EHUXNXUDQ� KDOXV��$UXV� VXQJDL� \DQJ
PHPDVXNL�DLU�ODXW�DNDQ�PHQJDODPL�SHUODPEDWDQ��VHKLQJJD
NHPDPSXDQ� PHQJDQJNXW� PDWHULDO� EHUNXUDQJ� GDQ� DNDQ
PHQJHQGDS�SDGD�EDJLDQ�PXOXW�PXDUD��'DYLV��������

%HUGDVDUNDQ� KDVLO� SHUKLWXQJDQ� SDUDPHWHU� VWDWLVWLN
XNXUDQ�EXWLU�VHGLPHQ�GDVDU�GLSHUROHK�QLODL�GLDPHWHU�UDWD�
UDWD� EHUNLVDU� DQWDUD� ����� ±� ����� PP�� +DVLO� LQL
PHQXQMXNNDQ�EDKZD�GL�ORNDVL�SHQHOLWLDQ�WHUGDSDW�VHEDUDQ
VHGLPHQ�SDGD�NODVLILNDVL�SDVLU�KDOXV��ILQH�VDQG��GDQ�SDVLU
VHGDQJ� �PHGLXP� VDQG��� 'DODP� SHQHOLWLDQ� LQL� GLWHPXNDQ
XNXUDQ�EXWLU�UDWD�UDWD�SDOLQJ�EHVDU�WHUGDSDW�SDGD�6WDVLXQ��
GHQJDQ�NODVLILNDVL�SDVLU�KDOXV��VHGDQJNDQ�GHODSDQ�VWDVLXQ

7DEHO����+DVLO�SHUKLWXQJDQ�VWDWLVWLN�XNXUDQ�EXWLU�VHGLPHQ�GDVDU�GL�SHUDLUDQ�PXDUD�6XQJDL�6DPEDV

*DPEDU� ��� *UDILN� KDVLO� SDUDPHWHU� VWDVWLVWLN� XNXUDQ� EXWLU� VHGLPHQ� GDVDU� GL� SHUDLUDQ� PXDUD� 6XQJDL
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ODLQQ\D� WHUGDSDW� NODVLILNDVL� SDVLU� VHGDQJ�� 8QWXN� QLODL
VRUWDVL� GLSHUROHK� VHFDUD�NHVHOXUXK�EHUNLVDU� DQWDUD������ �
�����PP��5HQWDQJ�QLODL�WHUVHEXW�PHQJLQGLNDVLNDQ�EDKZD
VHEDUDQ� VHGLPHQ� GL� SHUDLUDQ� LQL� PHPLOLNL� NODVLILNDVL
WHUSLODK� VHGDQJ� �PRGHUDWHO\� VRUWHG�� GDQ� WHUSLODK� EXUXN
�SRRUO\� VRUWHG��� 1LODL� VRUWDVL� LQL� PHUXSDNDQ� JDPEDUDQ
\DQJ� GLJXQDNDQ� XQWXN� PHQJXNXU� GDUL� VHEDUDQ� UDWD�UDWD
XNXUDQ�EXWLUDQ�VHGLPHQ��$OOHQ��������:LELVRQR���������

6WDVLXQ� �� PHPLOLNL� QLODL� VRUWDVL� SDOLQJ� NHFLO� \DLWX
����� PP� \DQJ� PHQXQMXNNDQ� EDKZD� VHGLPHQ� WHUVHEXW
WHUVRUWDVL� WHUSLODK� VHGDQJ��+DVLO� LQL� VHMDODQ� GHQJDQ� \DQJ
GLQ\DWDNDQ�ROHK�)RON�GDQ�:DUG��������VHPDNLQ�NHFLO�QLODL
VRUWDVL� PDND� VHGLPHQ� VHPDNLQ� WHUVRUWLU� GHQJDQ� EDLN
GHQJDQ� SHQ\HEDUDQ� XNXUDQ� \DQJ� VHPDNLQ� VHPSLW�
6HGDQJNDQ� SDGD� VWDVLXQ� ODLQQ\D� GLGRPLQDVL� GHQJDQ
NODVLILNDVL� WHUSLODK� EXUXN�� 0HQXUXW� ,QJPDQVRQ� GDQ
:DOODFH��������NODVLILNDVL�WHUSLODK�EXUXN�GLDNLEDWNDQ�ROHK
XNXUDQ� SDUWLNHO� \DQJ� WHUDNXPXODVL� VHFDUD� DFDN�� +DO� LQL
GLVHEDENDQ� NDUHQD�GL�NDZDVDQ�PXDUD� VXQJDL�PHUXSDNDQ
WHPSDW� SHUWHPXDQ�PDVVD� DLU� VXQJDL� GDQ� DLU� ODXW� GHQJDQ
NRQGLVL� NHFHSDWDQ� DUXV� \DQJ� FHQGHUXQJ� WLGDN� VWDELO
VHKLQJJD� PHQ\HEDENDQ� XNXUDQ� EXWLUDQ� VHGLPHQ� WLGDN
WHUSLODK�GHQJDQ�EDLN�

1LODL�VNHZQHVV�GLSHUROHK�EHUNLVDU�DQWDUD������±�����
PP� GHQJDQ� NODVLILNDVL� YHU\� ILQH� VNHZHG�� 6HFDUD
NHVHOXUXKDQ� QLODL� VNHZQHVV� \DQJ� GLSHUROHK� GDUL� KDVLO
SHUKLWXQJDQ� PDVXN� GDODP� NRQGLVL� FRQGRQJ� SRVLWLI� \DQJ
DUWLQ\D�XNXUDQ� EXWLUDQ� VHGLPHQ� OHELK� WHUVHEDU� NH�XNXUDQ
EXWLUDQ� \DQJ� KDOXV�� +DVLO� LQL� VHVXDL� GHQJDQ� SHUQ\DWDDQ
6XUEDNWL� ������� EDKZD� VNHZQHVV� SDGD� PXDUD� VXQJDL
EHUDGD� SDGD� NLVDUDQ� UDWD�UDWD� VLPHWULV�� KDOXV�� KLQJJD
VDQJDW�KDOXV��6HGDQJNDQ�QLODL�NXUWRVLV�SDGD�VHWLDS�VWDVLXQ
EHUNLVDU� DQWDUD� ����� ±� ����� PP� GHQJDQ� NODVLILNDVL

NODVLILNDVL� SODW\FXULF�� PHVRNXUWLF�� YHU\� SODW\NXULF� GDQ
OHSWRNXUWLF�� +DVLO� LQL� PHQJLQGLNDVLNDQ� EDKZD� VHEDUDQ
IUHNXHQVL� XNXUDQ� EXWLU� VHGLPHQ� VDQJDW� WHUNRQVHQWUDVL� GL
VHNLWDU� QLODL� UDWD�UDWD�� GLPDQD� QLODL� NXUWRVLV� \DQJ� VDQJDW
WLQJJL�GLKDVLONDQ�GDUL�SROD�VHEDUDQ�\DQJ�GLGRPLQDVL�ROHK
IUDNVL�SDVLU�VHGDQJ�GDQ�SDVLU�KDOXV�

.(6,038/$1
%HUGDVDUNDQ� KDVLO� SHQHOLLDQ� MHQLV� VHGLPHQ� GL

SHUDLUDQ� PXDUD� 6DPEDV� WHUGDSDW� �� WLSH� EXWLUDQ� VHGLPHQ
\DQJ� GLSHUROHK� \DLWX� IUDNVL� VHGLPHQ� SDVLU�� ODQDX� GDQ
OHPSXQJ��+DVLO�SHUVHQWDVH�IUDNVL�VHGLPHQ�GDVDU�GLSHUROHK
QLODL�UDWD�UDWD�GDUL�IUDNVL�SDVLU����������ODQDX���������GDQ
OHPSXQJ� ������ ��� 'DUL� KDVLO� SHUVHQWDVH� WHUVHEXW� VHFDUD
NHVHOXUXKDQ� VHEDUDQ� MHQLV� VHGLPHQ� GDVDU� GL� SHUDLUDQ
GLGRPLQDVL� ROHK� ODQDX�� .RQGLVL� SDVDQJ� VXUXW� GDHUDK
SHQHOLWLDQ� DGDODK� FDPSXUDQ� FRQGRQJ� NH� KDULDQ� JDQGD
GHQJDQ� QLODL� UDWD�UDWD� SHUPXNDDQ� DLU� ODXW� ����� P� GDQ
NHFHSDWDQ� DUXV� UDWD�UDWD� VHEHVDU� ���� P�V�� +DVLO� DQDOLVLV
SDUDPHWHU� XNXUDQ� EXWLU� VHGLPHQ� GDVDU� GDUL� QLODL� XNXUDQ
EXWLU�UDWD�UDWD��0]��EHULNLVDU�DQWDUD������±������PP��+DVLO
WHUVHEXW�PHQXQMXNNDQ�EDKZD�SHPXVDWDQ�VHGLPHQ�WHUVHEXW
EHUDGD� SDGD� NODVLILNDVL� SDVLU� KDOXV� �ILQH� VDQG�� GDQ� SDVLU
VHGDQJ� �PHGLXP� VDQG��� .HPXGLDQ� QLODL� VRUWDVL� \DQJ
GLSHUROHK�GDUL�VHOXUXK�VWDVLXQ�EHUNLVDU�DQWDUD������������
GHQJDQ� NODVLILNDVL� WHUSLODK� VHGDQJ� �PRGHUDWHO\� VRUWHG�
GDQ�WHUSLODK�EXUXN��SRRUO\�VRUWHG���QLODL�VNHZQHV�EHUNLVDU
DQWDUD������±������PP�GHQJDQ�NODVLILNDVL�FRQGRQJ�VDQJDW
KDOXV�GDQ�QLODL�NXUWRVLV�SDGD�VHWLDS�VWDVLXQ�EHUNLVDU�DQWDUD
�����±������PP�GHQJDQ�NODVLILNDVL�SODW\FXULF��PHVRNXUWLF�
YHU\�SODW\NXULF�GDQ�OHSWRNXUWLF�

*DPEDU����3HWD�VHEDUDQ�IUDNVL�VHGLPHQ�GDVDU�GL�SHUDLDQ�PXDUD�6XQJDL�6DPEDV�6DPEDV
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8&$3$1�7(5,0$�.$6,+
3HQXOLV�PHQJXFDSNDQ� WHULPD� NDVLK� NHSDGD� -XUXVDQ

,OPX� .HODXWDQ�� )0,3$� 8QLYHUVLWDV� 7DQMXQJSXUD� \DQJ
WHODK� PHPEHULNDQ� NHVHPSDWDQ� NHSDGD� SHQXOLV� XQWXN
PHPSXEOLNDVLNDQ�SHQHOLWLDQ�LQL��3HQHOLWLDQ�LQL�PHUXSDNDQ
EHQWXN� NHUMD� VDPD� GHQJDQ� 3XVDW� 3HQJNDMLDQ� 6LVWHP
(QHUJL�1XNOLU��%$7$1��GDQ�8QLYHUVLWDV�262�

'$)7$5�$&8$1
$OOHQ� -RKQ� 5�/�� ������ 3ULQFLSOHV� RI� 3K\VLFDO

6HGLPHQWRORJ\�� 3XEOLVKHG� E\� &KDSPDQ� DQG� KDOO�
/RQGRQ��8.������K�

$]L]L��0�,�� +DUL\DGL�� GDQ�$WPRGMR��:��� ������ 3HQJDUXK
JHORPEDQJ� WHUKDGDS� VHEDUDQ� VHGLPHQ� GDVDU� GL
3HUDLUDQ�7DQMXQJ�.DOLDQ�.DEXSDWHQ�%DQJND�%DUDW�
-XUQDO�2VHDQRJUDIL�����������������

%ORWW�� � 6�-� DQG� 3\H�� .��� ������ *UDGLVWDW� ��$�*UDLQ� 6L]H
'LVWULEXWLRQ� DQG� 6WDWLVWLFV� 3DFNDJH� )RU� 7KH
$QDO\VLV� RI� 8QFRQVROLGDWHG� 6HGLPHQWV�� (DUWK
6XUIDFH�3URFHVVHV�DQG�/DQGIRUPV����������±�����

%RJJV�� 6��� ������ 3ULQFLSOHV� RI� 6HGLPHQWRORJ\� DQG
6WUDWLJUDSK\��0HUULOO�3XEOLVKLQJ�&RPSDQ\��3DWULFN
/\QFK��/RQGRN��8.���WK�HG������K�

'DUODQ� <XGL�� ������ *HRPRUIRORJL� ZLOD\DK� SHVLVLU�
$SOLNDVL� XQWXN� SHQHOLWLDQ� ZLOD\DK� SDQWDL�� 3XVDW
3HQJHPEDQJDQ�*HRORJL�.HODXWDQ��%DQGXQJ�����K�

'DYLV�� 5LFKDUG� $��� -U��� ������ 2FHDQRJUDSK\� �� $Q
,QWUXGXFWLRQ� WR� 7KH� 0DULQH� (QYLURPHQW�� :P�&�
%URZQ�3XEOLVKHU��/RZD��86$�����K�

'ZLDQWL��5�)���:LGDGD��6��� GDQ�+DULDGL�� ������'LVWULEXVL
6HGLPHQ� 'DVDU� GL� 3HUDLUDQ� 3HODEXKDQ� &LUHERQ�
-XUQDO�2VHDQRJUDIL����������������

'\HU��.��������&RDVWDO�DQG�HVWXDULQH�VHGLPHQW�G\QDPLFV�
-RKQ�:LOH\�DQG�6RQV��&KLFKHVWHU�����S��

(GZDUGV��$�&�� ������*UDLQ� 6L]H� DQG�6RUWLQJ� LQ�0RGHUQ
%HDFK� 6DQGV�� -RXUQDO� RI� &RDVWDO� 5HVHDUFK�
���������������

)ULHGPDQ��*�0���������'LVWLQFWLRQ�EHWZHHQ�'XQH��%HDFK
DQG� 5LYHU� 6DQGV� IURP� 7KHLU� 7H[WXUDO
&KDUDFWHULVWLFV��-RXUQDO�RI�6HGLPHQWDU\�3HWURORJ\�
���������������

)RON��5�/���:DUG��:�&��������%UD]RV�ULYHU�ED\��D�VWXG\�LQ
WKH� VLJQLILFDQFH�RI�JUDLQ�VL]H�SDUDPHWHUV��-RXUQDO
6HGLPHQW�3HWURO��������������

)RON�� 5�/��� ������ 3HWURORJ\� RI� 6HGLPHQWDU\� 5RFN�
+HPSKLOO� 3XEOLVKLQJ� &RPSDQ\� $XVWLQ�� 7H[DV�
86$�����K�

+DUMRQR�� 5�'�)��� 5RFKDGGL�� %��� $WPRGMR�� :�� �����
6HEDUDQ�6HGLPHQ�'DVDU�GL�0XDUD�6XQJDL�6DPEDV
.DOLPDQWDQ� %DUDW�� -XUQDO� 2VHDQRJUDIL�� ����� ����
����

,QJPDQVRQ�� '�� (��� GDQ� :�� -�� :DOODFH�� �����
2FHDQRJUDSK\� DQ� ,QWURGXFWLRQ�� )RXUWK� (GLWLRQ�

:DGVZRUWK� 3XEOLVKLQJ� &RPSDQ\�� %HOPRQW�
&DOLIRUQLD����S�

/LX�� -�7���+XDQJ�� -�6���+VX��5�7�� DQG�&K\DQ�� -�0�� �����
7KH� FRDVWDO� GHSRVLWLRQDO� V\VWHP� RI� D� VPDOO
PRXQWDLQ�QRXV�ULYHU��D�SHUVSHFWLYH�IURP�JUDLQ�VL]H
GLVWULEXWLRQV��0DULQH�*HRORJ\�����������±����

1XJURKR�� 6�+��� GDQ� %DVLW�� $�� ������ 6HEDUDQ� 6HGLPHQ
%HUGDVDUNDQ� $QDOLVLV� 8NXUDQ� %XWLU� GL� 7HOXN
:HGD��0DOXNX�8WDUD�� -XUQDO� ,OPX� GDQ� 7HNQRORJL
.HODXWDQ�7URSLV�����������������

1XJURKR�� 6�+��� GDQ� 3XWUD�� 3�6�� ������ .DUDNWHULVWLN
6HEDUDQ�%HVDU�%XWLU�(QGDSDQ�3DQWDL�3XODX�6XPED�
1XVD� 7HQJJDUD� 7LPXU� %HUGDVDUNDQ� 'DWD� 8NXUDQ
%XWLU� GDQ� *HRNLPLD�� -XUQDO� *HRORJL� GDQ
6XPEHUGD\D�0LQHUDO�����������������

3RQG�� 6� DQG� 3LFNDUG�� *�/��� ������ ,QWURGXFWRU\� WR
'\QDPLFDO� 2FHDQRJUDSK\�� 3HJDPRQ� 3UHVV� /WG�
1HZ�<RUN���QG�HG������K�

3XUQDPD��$�(���+DULDGL��GDQ�6DSXWUR��6��������3HQJDUXK
$UXV�� 3DVDQJ� 6XUXW� GDQ� 'HELW� 6XQJDL� 7HUKDGDS
'LVWULEXVL�6HGLPHQ�7HUVXVSHQVL�GL�3HUDLUDQ�0XDUD
6XQJDL� &LEHUHV�� &LUHERQ�� -XUQDO� 2VHDQRJUDIL�
������������

3XUQDZDQ��6��� 6HWLDZDQ�� ,��� GDQ�:DUPDQWLQ�� ������ 6WXGL
VHEDUDQ� VHGLPHQ� EHUGDVDUNDQ� XNXUDQ� EXWLU� GL
SHUDLUDQ� �.XDOD� *LJLHQJ��.DEXSDWHQ�$FHK�%HVDU�
SURYLQVL�$FHK��'HSLN�������������S�

3XUQDZDQ��6���+DHNDO��$�+��� ,FKVDQ�� 6�� GDQ�0DUZDQWLP�
�������� 3DUDPHWHU� 6WDWLVWLN� 8NXUDQ� %XWLUDQ� 3DGD
6HGLPHQ� %HUSDVLU� 'L� 0XDUD� .XDOD� *LJLHQJ�
.DEXSDWHQ�$FHK�%HVDU��-XUQDO�,OPX�GDQ�7HNQRORJL
.HODXWDQ�7URSLV��������������

5LIDUGL�� ������ 7HNVWXU� 6HGLPHQ� 6DPSOLQJ� GDQ� $QDOLVLV�
8QLYHUVLWDV�5LDX�3UHVV��3HNDQ�%DUX����K�

6HWLDZDQ��+��� 6XELDQGRQR�� (�� ������.RQVHQWUDVL� /RJDP
%HUDW� SDGD�$LU� GDQ� 6HGLPHQ� GL� 3HUDLUDQ� 3HVLVLU
3URYLQVL� 6XODZHVL� 6HODWDQ�� ,QGRQHVLDQ� )RUHVW
5HKDELOLWDWLRQ�-RXUQDO��������������

6KHSDUG��)��3��������1RPHQFODWXUH�EDVHG�RQ�VDQG�VLOW�FOD\
UDWLRV�� -RXUQDO� RI� 6HGLPHQWDU\� 3HWURORJ\�� ������
��������

6XUEDNWL�� +�� ������ 3HPRGHODQ� 6HEDUDQ� 6HGLPHQ
7HUVXVSHQVL� GDQ� 3ROD�$UXV� GL� 3HVLVLU� %DQ\XDVLQ�
6XPDWHUD�6HODWDQ��-XUQDO�6HJDUD��������������

6XNXU\DGL��������$QDOLVLV�$UXV�GDQ�*HORPEDQJ�3HUDLUDQ
%DWX� %HODQGH� *LOL� $VDKDQ� � 'HVD� %DWX� 3XWLK
.HFDPDWDQ� 6HNRWRQJ� /RPERN� %DUDW�� -XUQDO
3DHGDJRULD��������������

:HQWZRUWK��&�.��������$�VFDOH�RI�JUDGH�DQG�FODVV� WHUPV
IRU�FODVWLF�VHGLPHQWV��-RXUQDO�RI�*HRORJ\����������
�����

:LELVRQR� 0�6��� ������ 3HQJDQWDU� ,OPX� .HODXWDQ�� 37
*UDPHGLD�:LGLDVDUDQD��8,�3UHVV��-DNDUWD�����K�
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:RODQVNL� (ULF� DQG� (OOLRWW� 0LFKDHO�� ������ (VWXDULQH
(FRK\GURORJ\��2[IRUG��(OVHYLHU�6FLHQFH��8.����QG
HG������K�

:\UWNL� .ODXV�� ������ 3K\VLFDO� 2FHDQRJUDSK\� RI� WKH
6RXWKHDVW� $VLDQ� ZDWHUV�� 6FULSSV� ,QVWLWXWH

2FHDQRJUDSK\�� 7KH� 8QLYHUVLW\� RI� &DOLIRUQLD�� /D
-ROOD��&DOLIRUQLD��1DJD�5HSRUW�9RO���������K�

<XJLVZDUD�� 5�6��� ������ 'LVWULEXVL� 6HGLPHQ� 'L� 6HNLWDU
0XDUD� 6XQJDL� &LPDQGLUL� 7HOXN� 3DODEXKDQUDWX
6XNDEXPL� �6NULSVL� 6DUMDQD��� ,QVWLWXW� 3HUWDQLDQ
%RJRU��%RJRU
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6(%$5$1�$586�*(267523,.�'$1�75$16325�0$66$�$,5�',�
3(5$,5$1�38/$8�680%$��186$�7(1**$5$�7,085

*(267523+,&�&855(17�$1'�:$7(5�0$66�75$163257�2)�
680%$�,6/$1'�:$7(56��186$�7(1**$5$�7,085

7U\�$O�7DQWR����GDQ�7UL�+DUWDQWR�

� /RND�5LVHW�6XPEHU�'D\D�GDQ�.HUHQWDQDQ�3HVLVLU��%56'0�..3
� 3URJUDP�6WXGL�,OPX�.HODXWDQ��,7.��)3,.��,QVWLWXW�3HUWDQLDQ�%RJRU

�&NBJM��USZ�BMUBOUP!HNBJM�DPN���USZ@BMUBOUP!BQQT�JQC�BD�JE
%0*������������KHL��������������

'LWHULPD������������������'LVHWXMXL�������������

$%675$.

$UXV� JHRVWURSLN� WHUMDGL� DNLEDW� JUDGLHQ� WHNDQDQ�� VHUWD� GLSHQJDUXKL� ROHK� JD\D� &RULROLV� VHKLQJJD� PHQ\HEDENDQ
SHPEHORNNDQ� DUDK� DOLUDQ� \DQJ� WHUMDGL�� 7XMXDQ� NDMLDQ� DGDODK� XQWXN�PHQJHWDKXL� VHEDUDQ� DUXV� JHRVWURSLN� GDQ� WUDQVSRU
PDVVD�DLU�GL�SHUDLUDQ�EDUDW�GD\D�3XODX��3���6XPED���177�SDGD�PXVLP�EHUEHGD��PXVLP�WLPXU�GDQ�SHUDOLKDQ�,���'DWD�\DQJ
GLJXQDNDQ�DGDODK�GDWD�VHNXQGHU��GDWD�KDVLO�UHDQDO\VLV�NDUDNWHULVWLN�PDVVD�DLU��3HQJRODKDQ�GDWD�PHQJJXQDNDQ�SHUDQJNDW
OXQDN�2FHDQ�'DWD�9LHZ� �2'9���GDQ�SHUKLWXQJDQ�JUDILN�DUXV�JHRVWURSLN�PHPDNDL�SHQJRODK� GDWD�([FHO��.LVDUDQ�QLODL
GHQVLWDV�SRWHQVLDO��ıW��DGDODK���������±���������NJ�P���PXVLP�WLPXU��GDQ���������±���������NJ�P���PXVLP�SHUDOLKDQ�,��
QLODL�GHQVLWDV�SDGD�PXVLP�WLPXU�OHELK� WLQJJL��6HEDUDQ�NHGDODPDQ�GLQDPLN�PHQXQMXNNDQ�DOLUDQ�DLU� WHUMDGL�GDUL�6WDVLXQ
�67�����WHUMDXK�GDUL�3XODX��3��6XPED��PHQXMX�67����SDOLQJ�GHNDW�3��6XPED���$UXV�JHRVWURSLN�WHUMDGL�WHUXWDPD�PHQXMX�NH
DUDK�EDUDW��DNLEDW�SHQJDUXK�JD\D�&RULROLV��.HFHSDWDQ�DUXV�JHRVWURSLN�SDGD�PXVLP�WLPXU�DQWDUD�67���GDQ�67���DGDODK
�����±�������FP�V��67�����DGDODK�SDGD�NLVDUDQ������±�������FP�V��67�����SDGD�NLVDUDQ������±������FP�V��GDQ�67�����SDGD
NLVDUDQ������±������FP�V��.HFHSDWDQ�DOLUDQ�DUXV�SDGD�PXVLP�SHUDOLKDQ�,�DQWDUD�67���GDQ�67���\DLWX�SDGD�NLVDUDQ������±
�����FP�V��67�����SDGD�NLVDUDQ������±������FP�V��67�����SDGD�NLVDUDQ��������±������FP�V��GDQ�67�����SDGD�NLVDUDQ
�������±������FP�V��1LODL�WUDQVSRU�PDVVD�DLU�SDGD�SHUDLUDQ�EDUDW�GD\D�3��6XPED�VDDW�PXVLP�WLPXU�PHQFDSDL������������
6Y��VHGDQJNDQ�XQWXN�PXVLP�SHUDOLKDQ�,��SDGD�NLVDUDQ������±������6Y�
.DWD�NXQFL��GHQVLWDV��DUXV�JHRVWURSLN��WUDQVSRU�PDVVD�DLU��3XODX�6XPED

$%675$&7

*HRVWURSKLF�FXUUHQW��LV�VHD�FXUUHQW�FDXVHG�E\��SUHVVXUH�JUDGLHQW�DQG�&RULROLV�IRUFH�EDOODQFH��$LP�WKH�VWXG\�ZDV�WR
NQRZQ�JHRVWURSKLF�FXUUHQW�DQG�ZDWHU�PDVV�WUDQVSRUW�LQ�6XPED�,VODQG�DW�GLIIHUHQW�VHDVRQ��HDVW�DQG�WUDQVLWLRQ�VHDVRQ�,��
7KH� VHFRQGDU\� GDWD�� UHDQDO\VLV� IURP� FKDUDFWHULVWLF� RI� ZDWHU�PDVV�� � 3URFHVVLQJ� GDWD� XVHG�2FHDQ�'DWD� 9LHZ� �2'9�
VRIWZDUH��DOVR�JUDSKLF�RI�JHRVWURSKLF�FXUUHQW�XVLQJ�([FHO�VRIWZDUH��3RWHQWLDO�GHQVLW\�YDOXHV��ıW��ZDV���������±��������
NJ�P���GXULQJ�WKH�HDVW�VHDVRQ��GDQ���������±���������NJ�P���WUDQVLWLRQ�VHDVRQ�,���GHQVLW\�YDOXHV�RQ�HDVW�VHDVRQ�ZDV
KLJKHVW��7KH�GLVWULEXWLRQ�RI�G\QDPLF�GHSWK�LQGLFDWHV�WKDW�ZDWHU�IORZ�RFFXUV�IURP�67����IURP�6XPED�,VODQG��WR�67���FORVH
WR�WKH�FRDVW��LQ�OLQH�ZLWK�WKH�VRXWKHDVW�PRQVRRQ�ZLQGV���*HRWURSLF�FXUUHQWV�RFFXU�PDLQO\�WR�WKH�ZHVW��GXH�WR�WKH�LQIOXHQFH
RI�WKH�&RULROLV�IRUFH��*HRVWURSKLF�FXUUHQW�YHORFLW\��HDVW�VHDVRQ��EHWZHHQ��67���DQG�67���LV������±�������FP�V��67�����LV
�����±�������FP�V��67����������±������FP�V��DQG�67����������±������FP�V��*HRVWURSKLF�FXUUHQW�YHORFLW\�EHWZHHQ�67���DQG
67���GXULQJ�WKH�WUDQVLWLRQ�VHDVRQ�,��LV�LQ�WKH�UDQJH������±������FP�V��67�����LV�LQ�WKH�UDQJH������±������FP�V��67�����LV�LQ
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WKH�UDQJH��������±������FP�V��DQG�67�����LV�LQ�WKH�UDQJH��������±������FP�V��7UDQVSRUW�RI�ZDWHU�PDVV�YDOXHV�LQ�6XPED
,VODQG��GXULQJ�WKH�HDVW�VHDVRQ�DQG�WUDQVLWLRQ�VHDVRQ�,�UHDFKHG������±������6Y�DQG�������±������6Y��UHVSHFWLYHO\�
.H\ZRUG��GHQVLW\��JHRVWURSKLF�FXUUHQW��WUDQVSRUW�RI�ZDWHU�PDVV��6XPED�,VODQG

.RQWULEXVL�
7U\�$O�7DQWR�DGDODK�NRQWULEXWRU�XWDPD�SDGD�PDNDODK�LQL��VHGDQJNDQ�7UL�+DUWDQWR�DGDODK�NRQWULEXWRU�
DQJJRWD�
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3(1'$+8/8$1
$UXV�ODXW�PHUXSDNDQ�JHUDNDQ�PHQJDOLU�VXDWX�PDVVD

DLU�\DQJ�GLVHEDENDQ�ROHK�SHQJDUXK�JD\D�LQWHUQDO�GDQ�JD\D
HNVWHUQDO� �*URVV�� ������� *D\D� LQWHUQDO� \DQJ� GDSDW
PHPSHQJDUXKL� DUXV� ODXW� GLDQWDUDQ\D� DGDODK� SHUEHGDDQ
GHQVLWDV� DLU� ODXW� GDQ� JUDGLHQ� WHNDQDQ� KRUL]RQWDO
�3DULZRQR�������GDODP�7DQWR�GNN����������*D\D�HNVWHUQDO
\DQJ� GDSDW� PHPSHQJDUXKL� DUXV� ODXW� DGDODK� DQJLQ�� JD\D
WDULN�EXPL��JD\D�WDULN�PDWDKDUL�GDQ�EXODQ�WHUKDGDS�EXPL�
JD\D� WHNWRQLN�� GDQ� JD\D�&RULROLV��$UXV� ODXW� GL� SHUDLUDQ
GDQJNDO��VHNLWDU�NDZDVDQ�SDQWDL���GDSDW�GLEDQJNLWNDQ�ROHK
JHORPEDQJ� ODXW�� SDVDQJ� VXUXW� ODXW�� GDQ� MXJD� DQJLQ
�'DKXUL�� ����� GDODP� 7DQWR� GNN��� ������� $QJLQ� SDVDW
�WUDGH�ZLQG��GL�ZLOD\DK�GHNDW�NKDWXOLVWLZD�PHQJJHUDNNDQ
DLU�SHUPXNDDQ��NH�DUDK�EDUDW��0DVVD�DLU��ODXW�SDGD�PXVLP
EDUDW� EHUJHUDN� GDUL� 6DPXGUD� 3DVLILN� PHODOXL� /DXW
0LQGDQDR��/DXW�6XODZHVL���6HODW�0DNDVDU��/DXW�-DZD��GDQ
/DXW� )ORUHV�� /DXW� %DQGD� NHPXGLDQ� PHQXMX� /DXW� 7LPRU
GDQ� /DXW�$UDIXUD� �:\UWNL�� ����� GDODP� 6XGMRQR�� ������
6HFDUD�XPXP�GL�3HUDLUDQ�,QGRQHVLD��DUXV�ODXW�\DQJ�WHUMDGL
GLSHQJDUXKL� DWDX� GLEDQJNLWNDQ� ROHK� DQJLQ� GDQ� SDVDQJ
VXUXW��6XJLDQWR�GDQ�$JXV���������

$UXV�JHRVWURSLN�PHUXSDNDQ�JHUDNDQ�PDVVD�DLU�\DQJ
WHUMDGL� DNLEDW� NHVHLPEDQJDQ� JD\D� JUDGLHQ� WHNDQDQ� GDQ
JD\D� &RULROLV�� VHKLQJJD� SDGD� EHODKDQ� EXPL� VHODWDQ� GL
GHNDW�NDWXOLVWLZD��DUDK�DUXV�GLEHORNDQ�NH�NLUL��6DODK�VDWX
FRQWRK� DUXV� JHRVWURILN� DGDODK� �PDVVD� DLU� \DQJ�PHQJDOLU
GDUL� 6DPXGUD� 3DVLILN� PHQXMX� 6DPXGUD� +LQGLD� PHODOXL
3HUDLUDQ� ,QGRQHVLD�� $OLUDQ� PDVVD� DLU� LQL� GLVHEXW� $UXV
/LQWDV� ,QGRQHVLD� �$5/,1'2�� �*RUGRQ� GNN��� �����
+DVDQXGLQ�� ������� 3HUEHGDDQ� WLQJJL� SDUDV� ODXW� DQWDU
VDPXGUD�� \DLWX� SDUDV�PXND� ODXW� 3DVLILN� OHELK� WLQJJL� GDUL
SDGD� +LQGLD� PHUXSDNDQ� VDODK� VDWX� SHQ\HEDE� WHUMDGLQ\D
DOLUDQ� $5/,1'2� �$WPDGLSRHUD� GDQ� +DVDQDK�� ������
$5/,1'2�GL�ZLOD\DK� �SHUDLUDQ� ,QGRQHVLD�EDJLDQ� WLPXU�

PHPSHQJDUXKL��VHEDUDQ�YHUWLNDO�PDVVD�DLU�XWDPD��6LUHJDU
GNN��� ������ :LMD\D� GNN��� ������� 7UDQVSRU� PDVVD� DLU
$5/,1'2� \DQJ� GLSHQJDUXKL� KHPEXVDQ� DQJLQ� SDVDW�
PHQLPEXONDQ� DUXV� NKDWXOLVWLZD� XWDUD� GDQ� VHODWDQ�� \DQJ
PHPEDZD� PDVVD� DLU� GDUL� EDJLDQ� WLPXU� NKDWXOLVWLZD
3DVLILN�NH�EDJLDQ�EDUDWQ\D��6YHUGUXS�GNN�����������

7HUGDSDW�SHUEHGDDQ�DUXV�JHRVWURSLN�SHUPXNDDQ�\DQJ
WHUMDGL�GL�SHUDLUDQ�/DXW�-DZD�KLQJJD�/DXW�$UDIXUX�VHWLDS
PXVLPQ\D�� $UXV� JHRVWURSLN� SHUPXNDDQ� SDOLQJ� WLQJJL
WHUMDGL� SDGD� PXVLP� EDUDW� GHQJDQ� NHFHSDWDQ� UDWD�UDWD
VHEHVDU������P�V�GDQ�DUXV�JHRVWURSLN�SDOLQJ�OHPDK�WHUMDGL
SDGD� SHUDOLKDQ� PXVLP� EDUDW� NH� PXVLP� WLPXU� �PXVLP
SHUDOLKDQ� ,�� GHQJDQ� NHFHSDWDQ� VHEHVDU� ����� P�V
�5DPDGKDQ� GNN��� ������� +DVLO� NDMLDQ� ODLQ� PHQXQMXNNDQ
EDKZD�NRQGLVL�$5/,1'2��SDGD�VDDW�EXODQ�$SULO�GDQ�0HL
�0XVLP� 3HUDOLKDQ� ,�� PHPLOLNL� NHFHSDWDQ� DUXV� VHPDNLQ
WLQJJL�PHQXMX� VHODWDQ� /DXW� )ORUHV� GDQ� VHEDJLDQ�PHQXMX
6DPXGUD� +LQGLD� �$WPDGLSRHUD� GDQ� +DVDQDK�� ������
.HFHSDWDQ� $5/,1'2� VHPDNLQ� NXDW� SDGD� PXVLP
SHUDOLKDQ� LQL�� VHGDQJNDQ� PDVVD� DLU� GDUL� /DXW� -DZD
PHQJDODPL�SHOHPDKDQ��$WPDGLSRHUD�GDQ�+DVDQDK��������
3HUDLUDQ�6HODW�/RPERN�PHUXSDNDQ�VDODK�VDWX�DOLUDQ�NHOXDU
$5/,1'2� GDUL� 6DPXGUD� 3DVLILN� PHQXMX� 6DPXGUD
+LQGLD��6HODLQ� LWX��$5/,1'2� MXJD�PHOHZDWL�/DXW�6DZX
KLQJJD� PHQXMX� SHUDLUDQ� 3�� 6XPED� GDQ� VHODQMXWQ\D
PHQJDOLU� NH� DUDK� 6DPXGUD�+LQGLD� �*RUGRQ� GNN��� ������
.RQGLVL� LQL� DNDQ� PHPLOLNL� GDPSDN� EHVDU� SDGD
SHQFDPSXUDQ�GDUL�PDVVD�DLU�GL�VHNLWDUQ\D��/RNDVL�NDMLDQ
GL� VHNLWDU� SHUDLUDQ� 3�� 6XPED� GLDVXPVLNDQ� GLSHQJDUXKL
$5/,1'2�

3XODX� 6XPED� EHUDGD� SDGD� ZLOD\DK� DGPLQLVWUDVL
3URYLQVL� 1XVD� 7HQJJDUD� 7LPXU� �/D]XDUGL� GNN��� ������
'DWD� DUXV� SDGD� SHUDLUDQ� EDJLDQ� VHODWDQ�3�� 6XPED�EHOXP
WHUVHGLD� VHFDUD� OHQJNDS�� VHKLQJJD� NDMLDQ� DUXV� SDGD
SHUDLUDQ�LQL�PHQDULN�GLODNXNDQ��+DO�LQL�GDSDW�PHQMDGL�GDWD

*DPEDU���� 3HWD�ORNDVL�NDMLDQ���WLWLN�VWDVLXQ�&7'��SHUDLUDQ�3��6XPED�±�177
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GDVDU�SROD��VHEDUDQ�DUXV�ODXW�VHFDUD�XPXP�GL�SHUDLUDQ�LQL�
VHEDJDL�VDODK�VDWX�GDWD�XQWXN�SHUHQFDQDDQ�SHQJHPEDQJDQ
ORNDVL�LQL��*DPEDU�����3XODX�6XPED�EHUEDWDVDQ�GHQJDQ�3�
6XPEDZD� GL� VHEHODK� EDUDW� ODXW�� 3�� )ORUHV� GL� WLPXU� ODXW�
VHEHODK� WLPXU� EHUVHEHODKDQ� GHQJDQ� 3�� 7LPRU�� GDQ
$XVWUDOLD�GL�VHODWDQ�GDQ�WHQJJDUD��/DXW�6DZX�WHUOHWDN�SDGD
EDJLDQ� WLPXU� GDUL� SXODX� LQL�� VHUWD� 6DPXGUD� +LQGLD� SDGD
VHEHODK�VHODWDQ�GDQ�EDUDWQ\D��*DPEDU����

7XMXDQ� GLODNXNDQ� NDMLDQ� DGDODK� XQWXN� PHQJHWDKXL
VHEDUDQ� DUXV� JHRVWURSLN�GL� SHUDLUDQ� EDJLDQ� EDUDW� GD\D�3�
6XPED�177�SDGD�PXVLP�EHUEHGD��\DLWX�PXVLP�SHUDOLKDQ
,� �EXODQ�$SULO� ������ GDQ� PXVLP� WLPXU� �EXODQ�$JXVWXV
������

0(72'2/2*,
'DWD� \DQJ� GLJXQDNDQ� GDODP� NDMLDQ� DGDODK� GDWD

VHNXQGHU��GLSHUROHK�GDUL�2FHDQ�'DWD�9LHZ��2'9��������
'DWD�\DQJ�GLSHUROHK�PHUXSDNDQ�KDVLO�UHDQDO\VLV� ��PRGHO
�DQDOLVLV� NHPEDOL�� GDUL� GDWD�SHQJXNXUDQ� DODW�&RQGXWLYLW\
7HPSHUDWXUH� 'HSWK� �&7'�� VHODPD� UHQWDQJ� ZDNWX� WDKXQ
����� ±� ������ 'DWD� \DQJ� GLSDNDL� DGDODK� NDUDNWHULVWLN
PDVVD� DLU� \DQJ� WHUGLUL� GDUL� GDWD� VXKX�� VDOLQLWDV�� GDQ
WHNDQDQ� �NHGDODPDQ��� 3HQJRODKDQ� GDWD� GLODNXNDQ� XQWXN
PHPSHUROHK� QLODL� GHQVLWDV� EHUGDVDUNDQ� SDUDPHWHU� VXKX
GDQ�VDOLQLWDV��NHGDODPDQ�GLQDPLN��GDQ�DUXV�JHRVWURSLN�GL
SHUDLUDQ�WHUVHEXW��

'HQVLWDV��ȡ��GLGHILQLVLNDQ�VHEDJDL�SHUEDQGLQJDQ�GDUL
PDVVD�GHQJDQ�YROXPH� VXDWX�EHQGD� �� ]DW� �J�FP��DWDX� NJ�
P����'HQVLWDV�EHUJDQWXQJ�SDGD���SDUDPHWHU�\DLWX�VXKX��W��
VDOLQLWDV� �V���GDQ� WHNDQDQ� �S���GHQVLWDV�PHQLQJNDW� VHLULQJ
GHQJDQ� EHUWDPEDKQ\D� VDOLQLWDV� GDQ� EHUNXUDQJQ\D� VXKX�
NHFXDOL�SDGD�VXKX�GL�EDZDK�GHQVLWDV�PDNVLPXP��'HQVLWDV
PHPLOLNL� VLPERO� ȡV�W�S� GLVHEXW� VHEDJDL� GHQVLWDV� LQ�VLWX�
SDGD�DLU�ODXW�UDWD�UDWD�QLODL�GHQVLWDV�DGDODK�VHEHVDU������
JU�FP���6HFDUD�XPXP��QLODL�GHQVLWDV�DLU�ODXW�GDSDW�GLWXOLV
GDODP�V\PERO�ıV�W�S�GHQJDQ�SHUVDPDDQ�EHULNXW�

ıV�W�S� ��ȡV�W�S�±����[������������������������������

.HWLND� SHQHQWXDQ� QLODL� VDOLQLWDV� SHUDLUDQ� ODXW� SDGD
WHNDQDQ�XGDUD��S� ����VHKLQJJD��\PERO�GHQVLWDV�GLVLQJNDW
PHQMDGL� ıW�  � �ȡV�W��� ±� ��� [� ���� �ıW� VHULQJ� GLVHEXW� QLODL
VLJPD�W��� 1LODL� ıW� WHUJDQWXQJ� SDGD� GHQVLWDV�� VXKX�� GDQ
VDOLQLWDV� \DQJ� GLSHUWLPEDQJNDQ�� GDQ� WLGDN� PHPLOLNL
VDWXDQ��1LODL�ıW�SDGD� DLU� ODXW� GHQJDQ� VXKX� VHEHVDU� ��R&
GDQ� VDOLQLWDV� ������� �ȡ� � ���������� VHKLQJJD� GLWXOLV� ıW�  
������

6HFDUD� WLGDN� ODQJVXQJ�� QLODL� GHQVLWDV� DLU� ODXW� GDSDW
GLWHQWXNDQ�GHQJDQ�GLSHUROHKQ\D�QLODL�VXKX��VDOLQLWDV��GDQ
WHNDQDQ�� +XEXQJDQ� DQWDUD� QLODL� GHQVLWDV� SDGD� VXKX� �R&
GDQ� VDOLQLWDV�6�� � � �6YHUGUXS� GNN��� ������ GDSDW� GLSHUROHK
GHQJDQ�SHUVDPDDQ�����SHQHQWXDQ�QLODL�VDOLQLWDV�GDUL�WLWUDVL
FKORULQLWDV�DGDODK�

Ȉ�� �����������������&O�±����������&O��

��������������������&O�������������������������
1LODL� ı���&,� FKORULQLWDV�� GDQ� VDOLQLWDV� GDSDW� GLOLKDW

SDGD� WDEHO� +\GURJUDSKLFDO� .QXGVHQ¶V� XQWXN� PDVLQJ�
PDVLQJ� ��������� &O�� +XEXQJDQ� QLODL� GHQVLWDV� SDGD� VXKX
�R&� GDQ� VDOLQLWDV� �6�� GLVDPSDLNDQ� ROHK� .QXGVHQ� � SDGD
WDKXQ�������1HXPDQQ�GDQ�3LHUVRQ��������DGDODK��

ıR �����������������6�±����������6
��

�������������������6��������������������������������
3HQJDUXK� VXKX� WHUKDGDS� GHQVLWDV� VHEDJDL� DNLEDW

DGDQ\D� SHPXDLDQ� GDUL� DLU� ODXW�� GDSDW� GLWXOLV� GHQJDQ
SHUVDPDDQ�

ıW� ıR�±�'�������������������������������������������
'�PHUXSDNDQ�VXDWX�IXQJVL�GDUL�SHQJDUXK�VXKX�SDGD

ıR� \DQJ� EHUEHGD�� 8QWXN� SHQJDUXK� WHNDQDQ� WHUKDGDS
GHQVLWDV�ROHK�(NPDQ��1HXPDQQ�GDQ�3LHUVRQ��������ȡV�W�S�
WHUGDSDW�KXEXQJDQ�HPSLULV�XQWXN�UDWD�UDWD�NRPSUHVLELOLWDV
DLU� ODXW� SDGD� WHNDQDQ� EHUEHGD�� 1LODL� ıW� GLSHUROHK� � � GDUL
GHQVLWDV�LQ�VLWX�ıV�W�S��GDUL�VXDWX�FRQWRK�DLU�ODXW�

+XEXQJDQ� EHUEDQGLQJ� WHUEDOLN� GDUL� QLODL� GHQVLWDV
GLVHEXW�GHQJDQ�YROXPH�VSHVLILN�LQ�VLWX��GDSDW�GLWXOLV�ĮV�W�S
 �����ȡV�W�S��VHFDUD�OHQJNDS�GDSDW�GLWXOLV�VHSHUWL�SHUVDPDDQ
EHULNXW�

 � ����������������������������������

� DGDODK� YROXPH� VSHVLILN� SDGD� ODXWDQ� VWDQGDU
SDGD�QLODL�VDOLQLWDV���������VXKX��R&��GDQ�GHQJDQ�WHNDQDQ

\DQJ� EHUEHGD�� 1LODL� � DGDODK� SHQ\LPSDQJDQ� GDUL� QLODL
YROXPH� VSHVLILN� DQWDUD� ODXWDQ� VWDQGDU� GDQ� NRQGLVL� GL

ODSDQJDQ� �UHDO� RFHDQ��� 1LODL� GDUL� � GDSDW� GLWXOLV

VHEDJDL� �� GHQJDQ��V���W�� GDQ
�S�PHUXSDNDQ�GHYLDVL�QLODL� VDOLQLWDV�� VXKX�� GDQ� WHNDQDQ
SDGD�NRQGLVL�ULLO�GL�ODXW�GDUL�QLODL�NRQVWDQWD�6� ���������W� 

�R&��GDQ�S� ����3HQJHPEDQJDQ�GDUL� � GDODP�7D\ORU
VHULHV�DGDODK�

.RPSRQHQ� SHUWDPD� SDGD� SHUVDPDDQ� ���� DGDODK

NRQVWDQ�� �  � ��������� GDQ� �� NRPSHQHQ� VHWHODK

� � �� �� �� PHQ\DWDNDQ

NHWHUJDQWXQJDQ� �WHUKDGDS�QLODL�VXKX�GDQ�VDOLQLWDV��GDSDW
GLSHUROHK�GDUL�KXEXQJDQ�WHUEDOLN�GDUL�QLODL�ıW��

ǹV�W�S Į�����S��į

Į�����S

ĮV�W�S
ĮV�W�S �Į���¨V���¨W���¨S

ĮV�W�S

�Į
�V
GV �Į

�W
GW
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.RPSRQHQ� NH� ��� ��� GDQ� �

> @� DGDODK

SHQJDUXK�GDUL�WHNDQDQ�WHUKDGDS�YROXPH�VSHVLILN�VDDW�VXKX
GDQ�VDOLQLWDV�EHUEHGD�

$QRPDOL� YROXPH� VSHVLILN� � GDSDW� GLWXOLV� VHSHUWL
EHULNXW�

�� �

���������� �
ǻV�W�  � ĮV�W��±� Į�������PHQXQMXNNDQ� DQRPDOL� YROXPH

VSHVLILN�GDUL�ODXW�VWDQGDU�GL�EDZDK�WHNDQDQ�DWPRVIHU��MXJD
GDSDW� GLWXOLV� GHQJDQ� �� 6HODQMXWQ\D�

GDUL� SHUVDPDDQ� GHQVLWDV�� �� VHKLQJJD
GLSHUROHK�

��

1LODL� GDUL� �� GDQ� � LQL� GDSDW� GLOLKDW� � MXJD
GDUL�WDEHO�6YHUGUXS�$SSHQGL[�$����1HXPDQQ�GDQ�3LHUVRQ�
������� VHKLQJJD� QLODL� DQRPDOL� YROXPH� VSHVLILN� � GDSDW
GLWHQWXNDQ�VHEDJDL�EHULNXW�

� 1LODL� DQRPDOL� YROXPH� VSHVLILN
GDSDW� MXJD�GLWHQWXNDQ�ODQJVXQJ�GDUL�QLODL�GHQVLWDV� LQ�VLWX
�7RPF]DFN� GDQ� *RGIUH\�� ������ 7RPF]DN� GDQ� *RGIUH\�
������

1LODL� DQRPDOL� YROXPH� VSHVLILN� DQWDU� NHGDODPDQ
GLUDWD�UDWDNDQ� XQWXN� PHQGDSDWNDQ� DQRPDOL� JHRSRWHQVLDO
SDGD�PDVLQJ�PDVLQJ�WLWLN�VWDVLXQ���Ɏ�

$QRPDOL�JHRSRWHQVLDO�XQWXN�PDVLQJ�PDVLQJ�VWDVLXQ
GDSDW�GLWXOLV�VHEDJDL�EHULNXW� �FRQWRK�XQWXN�67���GDQ�67
���

$QRPDOL�JHRSRWHQVLDO�DWDX�NHGDODPDQ�GLQDPLN�MXJD
GDSDW� GLWHQWXNDQ� GHQJDQ� UXPXV� EHULNXW� �7RPF]DFN� GDQ
*RGIUH\��������7RPF]DN�GDQ�*RGIUH\��������

6HODQMXWQ\D�XQWXN�PHQGDSDWNDQ�QLODL�NHFHSDWDQ�DUXV
JHRVWURSLN�DQWDUD���VWDVLXQ�SHQJDPDWDQ�GDSDW�GLWHQWXNDQ
GHQJDQ�PHQJJXQDNDQ� SHUVDPDDQ� EHULNXW� �1HXPDQQ� GDQ
3LHUVRQ��������3RQG�GDQ�3LFNDUG��������

9DULDEHO� Y� PHUXSDNDQ� NHFHSDWDQ� DUXV� JHRVWURSLN
\DQJ�WHUMDGL�DQWDUD�67���GDQ�67����9DULDEHO�I�DGDODK�IDNWRU
&RULROLV�

�I� ���ȍ�VLQ�ș���ș�PHQ\DWDNDQ�NRRUGLQDW�OLQWDQJ�WLWLN
VWDVLXQ�&7'��9DULDEHO��[�PHUXSDNDQ� MDUDN� DQWDUD�67��
GDQ�67����S��GDQ�S��WHNDQDQ�GL�67���GDQ�67���

+$6,/�'$1�3(0%$+$6$1
6HEDUDQ�'HQVLWDV��6LJPD�W�
.LVDUDQ� QLODL� GHQVLWDV� �ıW�� WLDS�WLDS� VWDVLXQ� SDGD

PXVLP�WLPXU�EXODQ�$JXVWXV�������*DPEDU�����DGDODK�67
�� �������±��������� 67��� �������±���������67��� �������±
��������67����������±���������GDQ�67����������±��������
GDQ�GDODP�KDO� LQL� UHQWDQJ�QLODL�GHQVLWDV��ıW��SDGD�PXVLP
LQL� OHELK� WLQJJL� GDUL�PXVLP�SHUDOLKDQ� ,��7HUOLKDW� � KLQJJD
SDGD�NHGDODPDQ������P��*DPEDU�����QLODL�GHQVLWDV�WLDS
VWDVLXQ� PHPLOLNL� QLODL� \DQJ� VDPD�� \DLWX� VHEHVDU� ������
%DKNDQ�SDGD�NHGDODPDQ�WHUWHQWX��!�����P��QLODL�GHQVLWDV
WLGDN�PHQJDODPL�SHUXEDKDQ�ODJL��NRQVWDQ��

+DVLO�VHEDUDQ�YHUWLNDO�GHQVLWDV�DLU�ODXW��*DPEDU���D�
PHQXQMXNNDQ�EDKZD�GHQVLWDV�DLU�ODXW�PHQLQJNDW�WHUKDGDS
SHQLQJNDWDQ� NHGDODPDQ�� +DO� LQL� WHUMDGL�� NDUHQD� VHODLQ
DNLEDW� SHUXEDKDQ� � NHGDODPDQ� �WHNDQDQ��� GHQVLWDV� MXJD
PHUXSDNDQ� IXQJVL� GDUL� QLODL� VXKX� GDQ� VDOLQLWDV�� GHQVLWDV
EHUWDPEDK� VHLULQJ� GHQJDQ� EHUWDPEDKQ\D� VDOLQLWDV� GDQ
EHUNXUDQJQ\D� VXKX�� 6HEDUDQ� GHQVLWDV� GL� SHUDLUDQ� VHODWDQ
-DZD��PHQJKDGDS�ODXW�+LQGLD�GL�VHODWDQQ\D�VDPD�GHQJDQ
NRQGLVL� 3��6XPED�� SDGD� WLDS� ODSLVDQ� NHGDODPDQ�VHPDNLQ
PHQLQJNDW� DWDX� VHPDNLQ� WLQJJL� QLODL� GHQVLWDVQ\D� VHLULQJ
GHQJDQ� EHUWDPEDKQ\D� NHGDODPDQ� �6XKDQD� GNN��� ������
0HQXUXW� 3RQG� GDQ� 3LFNDUG� �������� KXEXQJDQ� DQWDUD
GHQVLWDV� WHUKDGDS� VDOLQLWDV� GDQ� WHPSHUDWXU� DGDODK� WLGDN
OLQHDU�� GHQVLWDV� OHELK� EHVDU� GLSHQJDUXKL� ROHK� VXKX� ELOD
GLEDQGLQJNDQ�SHQJDUXK�VDOLQLWDV��3HUEHGDDQ�QLODL�GHQVLWDV
VHFDUD� XPXP� DQWDU� WLWLN� VWDVLXQ� SDGD� SHUDLUDQ� 3�� 6XPED
MXJD� EHUEDQGLQJ� OXUXV� GHQJDQ�NRQGLVL� WHUVHEXW�� WHUXWDPD
SDGD� ODSLVDQ� WHUFDPSXU� �SHUPXNDDQ��� QLODL� UHQWDQJ
GHQVLWDV�VHFDUD�XPXP�DGDODK�67�����67�����67�����67����
67����.RQGLVL�QLODL�VXKX�GL�67���SDGD�ODSLVDQ�WHUFDPSXU
WHUVHEXW�� \DQJ� GHNDW� GHQJDQ� SHUDLUDQ� SHVLVLU� OHELK� EHVDU
GLEDQGLQJNDQ�GHQJDQ�SHUDLUDQ�ODXW�OHSDV��67�����*DPEDU

ĮV�W�S Į�����S��¨V�W�įV�S�įW�S
Į�����S�į

ĮV�W�� �Į�������¨V�W

¨V�W�įV�S įW�S

 �
��
I¨[

�¨ĭ��¨ĭ��
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�D���+DO� LQL� VHVXDL�GHQJDQ�KDVLO� VWXGL� VHEHOXPQ\D��3RQG
GDQ� 3LFNDUG�� ������ EDKZD� QLODL� VXKX� SHUDLUDQ� SDGD
NRQGLVL�LQL�OHELK�EHUSHQJDUXK�WHUKDGDS�GHQVLWDV�SHUDLUDQ�
+DQ\D� VDMD� NRQGLVL� EHUEHGD� WHUMDGL� SDGD� ODSLVDQ
WHUPRNOLQ��GLPDQD�QLODL�GHQVLWDV�SDGD�67���!�67���!�67��
!� 67� ��� 9DULDELOLWDV� QLODL� GHQVLWDV� WHUEHVDU� MXJD� WHUMDGL
KLQJJD�SDGD�NHGDODPDQ�WHUPRNOLQ��NHPXGLDQ�SDGD�ODSLVDQ
GDODP� �NHGDODPDQ�!� ����P�� SHUXEDKDQ� GHQVLWDV� WHUOLKDW
VDQJDW�NHFLO�GDQ�DQWDU�VWDVLXQ�PHPLOLNL�QLODL�GHQVLWDV�\DQJ
UHODWLI�VDPD��*DPEDU�����

%HUGDVDUNDQ� SURILO�PHOLQWDQJ� QLODL� GHQVLWDV� DLU� ODXW
SHUDLUDQ� 3�� 6XPED� �*DPEDU� ��E��� WHUOLKDW� QLODL� GHQVLWDV
SHUDLUDQ�GL�GHNDW�SHVLVLU��EDJLDQ�NLUL�JDPEDU��VHGLNLW�OHELK
EHVDU� GLEDQGLQJNDQ� GHQJDQ� SHUDLUDQ� ODXW� OHSDV� �EDJLDQ

NDQDQ� JDPEDU��� +DO� LQL� GDSDW� WHUMDGL� NDUHQD� PDVVD� DLU
\DQJ� GLEDZD� ROHK� DQJLQ� PXVRQ� WHQJJDUD� PHQ\HEDENDQ
WHUMDGLQ\D�SHQXPSXNNDQ�PDVVD�DLU� OHELK�EDQ\DN�GL�67��
MLND� GLEDQGLQJNDQ� GHQJDQ� 67� ��� 3HQXPSXNDQ�PDVVD� DLU
PHQJDNLEDWNDQ� WHNDQDQ� EHUWDPEDK� GDQ� PHQ\HEDENDQ
GHQVLWDV� MXJD� EHUWDPEDK�� +DVLO� GDUL� VHEDUDQ� PHOLQWDQJ
GHQVLWDV� MXJD� PHPSHUOLKDWNDQ� JDPEDUDQ� ODSLVDQ
WHUFDPSXU� \DQJ� FXNXS� WLSLV�� ODSLVDQ� S\FQRFOLQH� �VHNLWDU
NHGDODPDQ����±�����P���VHUWD�ODSLVDQ�GDODP�!����P�

0XVLP�SHUDOLKDQ�,�EXODQ�$SULO�������*DPEDU��E��
PHPSHUOLKDWNDQ�NLVDUDQ�QLODL�GHQVLWDV��ıW��GL�67���DGDODK
�������±���������67���DGDODK��������±���������67���DGDODK
�������±���������67��� DGDODK� �������±��������� GDQ�67��

*DPEDU���� �D�� 6HEDUDQ� YHUWLNDO� GDQ� �E�� 3URILO� PHOLQWDQJ� GHQVLWDV� �VW�
SHUDLUDQ�3��6XPED��SDGD�PXVLP�WLPXU��$JXVWXV�������

*DPEDU���� �D�� 3URILO� GHQVLWDV� WHUKDGDS� NHGDODPDQ� GDQ� �E�� 6HEDUDQ� PHOLQWDQJ� GHQVLWDV� �ıW�
SHUDLUDQ�3XODX�6XPED��PXVLP�SHUDOLKDQ�,��$SULO�������
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DGDODK� ������� ±� ��������5HQWDQJ� QLODL� GHQVLWDV� �ıW�� SDGD
PXVLP� LQL� OHELK� UHQGDK� GLEDQGLQJNDQ� VDDW�PXVLP� WLPXU�
3ROD� VHEDUDQ� GHQVLWDV� SHUDLUDQ� \DQJ� WHUEHQWXN� SDGD
PXVLP� SHUDOLKDQ� ,� PHQXQMXNNDQ� NHVDPDDQ� GHQJDQ
NRQGLVL�VDDW�PXVLP�WLPXU��\DLWX�NLVDUDQ�GHQVLWDV�VHPDNLQ
WLQJJL�GHQJDQ�EHUWDPEDKQ\D�NHGDODPDQ�SHUDLUDQ�� �6HODLQ
LWX��GL�SHUDLUDQ�ODXW�OHSDV�QLODL�NLVDUDQ�GHQVLWDV�SHUPXNDDQ
�ODSLVDQ� WHUFDPSXU�� SHUDLUDQ� OHELK� WLQJJL� GLEDQGLQJNDQ
GHNDW�GHQJDQ�SHVLVLU�SDQWDL��3HUEHGDDQ� MXJD� WHUMDGL�SDGD
ODSLVDQ� WHUPRNOLQ��GLPDQD�SROD�NLVDUDQ�GHQVLWDV�SHUDLUDQ
WHUMDGL�NHEDOLNDQQ\D��GHQVLWDV�SHUDLUDQ�SDGD�67���!�67��

!� 67� �� !� 67� �� !� 67� ��� .HPXGLDQ� SDGD� ODSLVDQ� GDODP
�NHGDODPDQ�!�����P��SHUXEDKDQ� GHQVLWDV� WHUOLKDW� VDQJDW
NHFLO��EDKNDQ�QLODL�GHQVLWDV�UHODWLI�VDPD�DQWDU�WLWLN�VWDVLXQ
SHQJDPDWDQ��*DPEDU���D��

%HUGDVDUNDQ� VHEDUDQ� PHOLQWDQJ� GHQVLWDV� SHUDLUDQ
SDGD�PXVLP�SHUDOLKDQ�,� OHELK�WHUOLKDW� MHODV�EDKZD�VHFDUD
XPXP� GHQVLWDV� SHUDLUDQ� GL� GHNDW� SHVLVLU� �EDJLDQ� NLUL
JDPEDU�� VHGLNLW� OHELK� WLQJJL� GLEDQGLQJNDQ� GHQJDQ
SHUDLUDQ�ODXW�OHSDV��EDJLDQ�NDQDQ�JDPEDU���*DPEDU���E���

6HEDUDQ�PHOLQWDQJ�NHGDODPDQ�GLQDPLN�GDSDW�GLOLKDW
SDGD�*DPEDU���GDQ�VHEDUDQ�YHUWLNDO�DQRPDOL�NHGDODPDQ

7DEHO����$QRPDOL�YROXPH�VSHVLILN�į�GDQ�DQRPDOL�JHRSRWHQVLDO�Ɏ�GL�67��

6XPEHU��+DVLO�SHQJRODKDQ�GDWD�������

7DEHO����$QRPDOL�YROXPH�VSHVLILN�į�GDQ�DQRPDOL�JHRSRWHQVLDO�Ɏ�SDGD�67��

6XPEHU��+DVLO�SHQJRODKDQ�GDWD�������
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GLQDPLN� SDGD� *DPEDU� ��� .HGDODPDQ� GLQDPLN� GDSDW
GLSHUROHK� VHEHOXPQ\D� GHQJDQ� PHQHWDSNDQ� NHGDODPDQ
DFXDQ� \DQJ� GLVHEXW� VHEDJDL� OHYHO� RI� QR� PRWLRQ� SDGD
SHUDLUDQ� 3�� 6XPED�� ,VWLODK� OHYHO� RI� QR� PRWLRQ� GDSDW
GLDUWLNDQ�VHEDJDL�VXDWX�NHGDODPDQ�\DQJ�WLGDN�WHUMDGL�ODJL
SHUJHUDNDQ� PDVVD� DLU� DQWDU� GXD� WLWLN� VWDVLXQ� \DQJ
EHUGHNDWDQ��1HXPDQQ�GDQ�3LHUVRQ���������+DO�LQL�GLWDQGDL
MXJD� GDUL� QLODL� GHQVLWDV� SRWHQVLDO� SDGD� VXDWX� NHGDODPDQ
VXGDK� WLGDN� PHQJDODPL� SHUXEDKDQ� ODJL�� 7HUOLKDW� GDUL
VHEDUDQ� YHUWLNDO� GHQVLWDV� �*DPEDU� ��D��� GHQVLWDV� PXODL
PHQJDODPL� SHUXEDKDQ� \DQJ� VDQJDW�NHFLO� GDUL� NHGDODPDQ
!����������P��.HPXQJNLQDQ�QLODL�GDUL�OHYHO�DFXDQ�GDSDW
WHUMDGL� SDGD� NHGDODPDQ� !����� P�� QDPXQ� NDUHQD
NHGDODPDQ� PDNVLPDO� GDUL� GDWD� \DQJ� GLPLOLNL� KDQ\D
VHEHVDU� ����� P�� VHKLQJJD� NHGDODPDQ� SDOLQJ� GDODP� LQL
GDSDW�GLDQJJDS�VHEDJDL� OHYHO�RI�QR�PRWLRQ�SDGD�SHUDLUDQ
LQL�

0HOLKDW�GDUL�VHEDUDQ�KRUL]RQWDO� �*DPEDU���GDQ����
WHUOLKDW� EDKZD� QLODL� NLVDUDQ� NHGDODPDQ� GLQDPLN� OHELK
WLQJJL�WHUMDGL�SDGD�67���SDGD�SHUDLUDQ�ODXW�OHSDV�GDQ�EHU�
ODQMXW� KLQJJD� 67� �� \DQJ� GHNDW� GHQJDQ� SHUDLUDQ� SHVLVLU�
EDLN� GDUL� SHUPXNDDQ� PDXSXQ� KLQJJD� NHGDODPDQ� SDOLQJ
EDZDK��+DO�LQL�GDSDW�WHUOLKDW�MHODV�SDGD�WRSRJUDIL�NHGDOD�
PDQ� GLQDPLN� �*DPEDU� ���� GHQJDQ� NLVDUDQ� NHGDODPDQ
GLQDPLN�VDDW�PXVLP� WLPXU�SDGD�67���DGDODK���±�������
G\Q�P��67���SDGD�NLVDUDQ���±��������G\Q�P��67���SDGD
NLVDUDQ���±��������G\Q�P��67���SDGD�NLVDUDQ���±�������
G\Q�P��GDQ�67�����±��������G\Q�P��1LODL�NLVDUDQ�NHGDOD�
PDQ� GLQDPLN� VDDW� PXVLP� SHUDOLKDQ� ,� DGDODK� 67� �� ��� ±
�������G\Q�P���67���������������G\Q�P���67������±�������
G\Q�P���67������±��������G\Q�P���GDQ�67������±�������
G\Q�P���1LODL�NHGDODPDQ�GLQDPLN�VHEHVDU���SDGD�NHGDOD�

PDQ�SDOLQJ�EDZDK�������P���NDUHQD�SHQJDWXUDQ�OHYHO�UHI�
HUHQVL��OHYHO�RI�QR�PRWLRQ��SDGD�WLDS�WLDS�VWDVLXQ�GLEHULNDQ
SDGD�NHGDODPDQ������P��+DO�LQL�PHQXQMXNNDQ�DOLUDQ�DLU
EHUDVDO�GDUL�SHUDLUDQ�ODXW�OHSDV�PHQXMX�NH�SHUDLUDQ�GHNDW
SHVLVLU�SDQWDL�3��6XPED��3HUEHGDDQ�QLODL�NHGDODPDQ�GLQD�
PLN� DQWDU� VWDVLXQ� �1LODL� DQRPDOL� NHGDODPDQ� GLQDPLN�
�*DPEDU� ���PHQXQMXNNDQ� EDKZD� QLODL� DQRPDOL� NHGDOD�
PDQ� GLQDPLN� WHUEHVDU� WHUMDGL� DQWDUD� 67� �� GDQ� ��� GLLNXWL
VHODQMXWQ\D�GHQJDQ�67���GDQ����GDQ�NLVDUDQ�SDOLQJ�UHQGDK
DQWDUD�67���GDQ����+DO�LQL�GDSDW�PHQXQMXNNDQ�EDKZD�DOL�
UDQ�DLU�FXNXS�EHVDU�WHUMDGL�DQWDUD�67���GDQ�67����,QGLNDVL
NXDW�DOLUDQ�$5/,1'2�GDSDW�EHUDGD�GL�DQWDUD�67���GDQ���
WHUXWDPD�SDGD�ODSLVDQ�SHUPXNDDQ�KLQJJD�ODSLVDQ�WHUPRN�
OLQ�

.RQGLVL� EHUEHGD� WHUMDGL� SDGD� ODSLVDQ� GL� EDZDK
ODSLVDQ� WHUPRNOLQ� �!� ���� P��� GLPDQD� QLODL� NHGDODPDQ
GLQDPLN�DQWDUD�67���GDQ���OHELK�EHVDU��VHGDQJNDQ�DQWDUD
67� ���� GDQ� DQWDUD� 67� ����PHPLOLNL� DQRPDOL� NHGDODPDQ
GLQDPLN� \DQJ� UHODWLI� VDPD�� 3HUKLWXQJDQ� QLODL� NHGDODPDQ
GLQDPLN��JHRSRWHQVLDO��GDQ�DQRPDOL�YROXPH�VSHVLILN�SDGD
67���GDQ�67��� GDSDW�GLOLKDW�SDGD�7DEHO���GDQ���� 3URILO
NHGDODPDQ� GLQDPLN� KDQ\D� GLJDPEDUNDQ� SDGD� EHEHUDSD
NHGDODPDQ� WHUWHQWX� VDMD�� \DLWX� GL� SHUPXNDDQ� ��� P��
NHGDODPDQ�����P������P������P�������P��GDQ������P�
3URILO�NHGDODPDQ�GLQDPLN���*DPEDU�����PHPSHUOLKDWNDQ
EDKZD�DOLUDQ� WHUMDGL�GDUL�67���\DQJ�EHUDGD�GL� ODXW� OHSDV
GDUL�3��6XPED�PHQXMX�67���EHUGHNDWDQ�GHQJDQ�SHVLVLU�3�
6XPED�� 1LODL� WHUEHVDU� WHUMDGL� SDGD� ODSLVDQ� SHUPXNDDQ
KLQJJD�NHGDODPDQ�WHUPRNOLQ�VHNLWDU�����P��QDPXQ�DOLUDQ
WHUVHEXW�GLEHORNNDQ�NH�DUDK�NLUL�NDUHQD�EHUDGD�SDGD�%%6�
VHKLQJJD� GLJDPEDUNDQ� ROHK� WDQGD� WLWLN� \DQJ� EHUDUWL
PHQXMX� SHQJDPDW�� $UWLQ\D� DOLUDQ� \DQJ� WHUMDGL� GDUL
SHUDLUDQ�OHSDV�SDQWDL�PHQXMX�SHUDLUDQ�SHVLVLU�EDJLDQ�XWDUD�

7DEHO����$QRPDOL�YROXPH�VSHVLILN�SHUDLUDQ�3��6XPED�

6XPEHU��+DVLO�SHQJRODKDQ�GDWD�������GDQ������
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NHPXGLDQ� GLEHORNNDQ� VHKLQJJD� WHUMDGL� DOLUDQ� NH� DUDK
EDUDW��

6HEDUDQ� $QRPDOL� 9ROXPH� 6SHVLILN�� .HGDODPDQ
'LQDPLN��GDQ�$QRPDOL�.HGDODPDQ�'LQDPLN

+DVLO� SHUKLWXQJDQ� VHFDUD� PDQXDO� UXPXV� DQRPDOL
YROXPH� VSHVLILN� GDQ� NHGDODPDQ� GLQDPLN� �JHRSRWHQVLDO��
XQWXN�67���GDQ�67���PXVLP�WLPXU�SDGD�SHUDLUDQ�3��6XPED
GLSHUOLKDWNDQ� SDGD� 7DEHO� �� GDQ� ��� VHGDQJNDQ� QLODL
DQRPDOL� YROXPH� VSHVLILN� VHFDUD� OHQJNDS� XQWXN� VHWLDS
VWDVLXQ�WHUGDSDW�SDGD�7DEHO�����

1LODL� NLVDUDQ� DQRPDOL� YROXPH� VSHVLILN� VDDW� PXVLP
WLPXU��$JXVWXV�������GL�67���DGDODK��������±�������[�����

P��NJ���7DEHO�����67���������±������[������P��NJ���7DEHO
����67����������±�������[������P��NJ���67����������±������
[������P��NJ���GDQ�67����������±�������[������P��NJ���1LODL
NLVDUDQ�DQRPDOL�YROXPH�VSHVLILN�SDGD�PXVLP�SHUDOLKDQ�,
DGDODK�67��� �������±�������[������P��NJ���67��� ������� �
������[������P��NJ���67����������±�������[������P��NJ���67
���������±�������[������P��NJ���GDQ�67����������±�������[
�����P��NJ���7DEHO����

$UXV�*HRVWURSLN�GDQ�7UDQVSRU�0DVVD�$LU

*DPEDU���� 6HEDUDQ� KRUL]RQWDO� NHGDODPDQ�GLQDPLN� SHUDLUDQ� 3�� 6XPED� SDGD�PXVLP� WLPXU
�EXODQ�$JXVWXV������

*DPEDU���� 6HEDUDQ�KRUL]RQWDO�NHGDODPDQ�GLQDPLN�SHUDLUDQ�3��6XPED�SDGD�PXVLP�����
������������������� SHUDOLKDQ�,��EXODQ�$SULO�������
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$UXV� JHRVWURSLN� WHUMDGL� DNLEDW� SHQJDUXK� JUDGLHQ
WHNDQDQ� PHQGDWDU� \DQJ� GLLPEDQJL� ROHK� JD\D� &RULROLV�
.HFHSDWDQ�DUXV�JHRVWURSLN�VDDW�PXVLP�WLPXU�DQWDUD�67��
GDQ�67���DGDODK�������FP�V�VDPSDL�GHQJDQ��������FP�V�
DQWDUD�67���GDQ�67���VHEHVDU�������±��������FP�V��DQWDUD
67���GDQ�67���VHEHVDU�������±�������FP�V��GDQ�DQWDUD�67��
GDQ�67���VHEHVDU�������±�������FP�V��3DUDPHWHU�DUXV�ODXW
PHUXSDNDQ�EHVDUDQ�YHNWRU�\DQJ�PHPLOLNL�QLODL�NHFHSDWDQ
GDQ�DUDK��VHKLQJJD�QLODL�PLQXV�����DUWLQ\D�DUDK�DUXV�VHFDUD
KRUL]RQWDO��]RQDO��DUDK�WLPXU�EDUDW��PHQXMX�NH�DUDK�EDUDW
�NLUL���*DPEDU�����1LODL�NHFHSDWDQ�DUXV�JHRVWURSLN�DQWDUD
67���GDQ�67���PHPLOLNL�QLODL�\DQJ�OHELK�EHVDU�GDUL�SDGD
DQWDUD� 67� �� GDQ� 67� ��� DQWDUD� 67� �� GDQ� 67� ��� GDQ� MXJD
DQWDUD�67���GDQ�67����+DO�LQL�GDSDW�WHUMDGL�NDUHQD�OLQWDVDQ
GDUL�$UXV�/LQWDV� ,QGRQHVLD� �VHNLWDU�NHGDODPDQ�������P�
EHUDGD�SDGD� MDOXU� DQWDUD�67���GDQ�67��� WHUVHEXW��6HODLQ
LWX�� SRVLVL� � 67� �� GDQ� 67� �� WHJDN� OXUXV� �*DPEDU� ��
WHUKDGDS� OLQWDVDQ� DUXV�� EHUEHGD� GHQJDQ� SRVLVL� DQWDUD
VWDVLXQ� ODLQQ\D� \DQJ� OHELK� PLULQJ�� 6HGLNLW� EHUEHGD� GDUL
NHMDGLDQ�DUXV�JHRVWURSLN�SDGD�PXVLP�WLPXU��SDGD�PXVLP
SHUDOLKDQ� ,�� WHUGDSDW� QLODL� NHFHSDWDQ� DUXV� OHELK� UHQGDK�
.HFHSDWDQ�DUXV�JHRVWURSLN�DQWDUD�67���GDQ�67���DGDODK��
����� VDPSDL� GHQJDQ� ������ FP�V�� DQWDUD� 67� �� GDQ� 67� �
VHEHVDU�������±�������FP�V��DQWDUD�67���GDQ�67���VHEHVDU��
�������±� ������ FP�V�� GDQ� DQWDUD�67��� GDQ� 67� �� VHEHVDU
�������±������FP�V��0HQDULNQ\D��NHMDGLDQ�DUXV�JHRVWURSLN
SDGD� SHUPXNDDQ� �ODSLVDQ� WHUFDPSXU�� DQWDUD� 67� �� GDQ� �
WHUGDSDW�SHUEHGDDQ�VHQGLUL�GDUL�NHMDGLDQ�DUXV�DQWDU�VWDVLXQ
ODLQQ\D��GLPDQD�SDGD� ORNDVL� LQL� DUDK�DUXV� OHELK�GRPLQDQ
NH�DUDK�NDQDQ��WHQJJDUD��

$UDK�DUXV�JHRVWURSLN�\DQJ�FHQGHUXQJ�PHQXMX�EDUDW
VDQJDW� PHQJXDWNDQ� EDKZD� JHUDNDQ� DUXV� \DQJ� GDUL
SHUDLUDQ�ODXW�OHSDV�PHQXMX�SHUDLUDQ�SDQWDL�DNLEDW�NXDWQ\D
SHQJDUXK�DQJLQ�SDVDW��NHPXGLDQ�GLEHORNNDQ�NH�NLUL�SDGD
%HODKDQ�%XPL�6HODWDQ��%%6��ROHK�JD\D�&RULROLV�VHKLQJJD

PHQMDGL�NH�DUDK�EDUDW��6HODLQ�LWX��GL�EDJLDQ�VHODWDQ�ORNDVL
SHQHOLWLDQ� EHUGDVDUNDQ� KDVLO� SHQHOLWLDQ� $ODZL\DK� GNN�
������� GHQJDQ� PHQJJXQDNDQ� VDWHOLW� DOWLPHWUL�� GLSHUROHK
EDKZD�YHNWRU�GRPLQDQ�GDUL�DUXV�JHRVWURSLN�SDGD�PXVLP
WLPXU� �GDUL�%HQXD�$XVWUDOLD�PHQXMX�%HQXD�$VLD��GHQJDQ
SHQJDUXK� GDUL� DQJLQ� PXVRQ� WLPXU� \DQJ� GRPLQDQ�� +DVLO
GDUL� 5DPDG\DQ� GDQ� 5DGMDZDQH� ������� PHPSHUOLKDWNDQ
EDKZD� SHUJHUDNDQ� DQJLQ� WHQJJDUD� �EXODQ� -XQL�$JXVWXV�
GDUL�%HQXD�$XVWUDOLD�PHQXMX�/DXW�7LPRU�GDQ�/DXW�%DQGD�
NHPXGLDQ� WHUOLKDW� DOLUDQ� DUXV� JHRVWURSLN� SDGD� PXVLP
WHQJJDUD�DWDX�WLPXU�WHUVHEXW�GDUL�/DXW�%DQGD�PHQXMX�/DXW
7LPRU�� KLQJJD� 6DPXGUD� +LQGLD�� 7HQWXQ\D� VHEHOXP
PHQFDSDL� 6DPXGUD� +LQGLD�� DOLUDQ� DUXV� WHUVHEXW� MXJD
PHOHZDWL� SHUDLUDQ� EDUDW� GD\D� GDUL� 3�� 6XPED�� +DO� LQL
PHQXQMXNNDQ� DGDQ\D� SHPEHORNNDQ� DOLUDQ� DUXV� PHQXMX
EDUDW�GD\D�PHODOXL�/DXW�7LPRU�WHUVHEXW�\DQJ�WHUMDGL�DNLEDW
SHQJDUXK�JD\D�&RULROLV��

7DQVSRU� PDVVD� DLU� \DQJ� WHUMDGL� VDDW� PXVLP� WLPXU�
DQWDUD�67���GDQ�67���VHNLWDU������6Y��EDUDW���DQWDUD�67��
GDQ�67���VHEHVDU������6Y��EDUDW��� DQWDUD�67���GDQ�67��
VHEHVDU������6Y��EDUDW���GDQ�DQWDUD�67���GDQ�67���VHEHVDU
����� 6Y� �EDUDW��� .RQGLVL� VDDW� PXVLP� SHUDOLKDQ� ,�� QLODL
WUDQVSRU�PDVVD�DLU�VHGLNLW�OHELK�UHQGDK��\DLWX�DQWDUD�67��
GDQ� 67��� VHNLWDU� �����6Y� �EDUDW��� DQWDUD�67��� GDQ�67� �
VHEHVDU������6Y��EDUDW���DQWDUD�67���GDQ�67���VHEHVDU�����
6Y��GRPLQDQ�EDUDW���GDQ�DQWDUD�67���GDQ�67���VHEHVDU�����
6Y� �EDUDW� GDQ� WHQJJDUD��� .DUHQD� FXNXS� EHVDUQ\D� DOLUDQ
DUXV� NXDW� SDGD� ODSLVDQ� EDZDK� DQWDUD� 67� �� GDQ� 67� �
PHQ\HEDENDQ�WUDQVSRU�PDVVD�DLU�MXJD�OHELK�EHVDU�GLDQWDUD
WLWLN� WHUVHEXW�� +DO� LQL� FXNXS� PHQGHNDWL�� GDUL� HVWLPDVL
YROXPH�WUDQVSRU�$UOLQGR�GDUL�EHUEDJDL�VWXGL�PHQXQMXNNDQ
YDULDVL�\DQJ�VDQJDW�EHVDU�\DNQL�DQWDUD����������������6Y���
6Y� �����P��V���*RGIUH\��������*RUGRQ�GNN���������3XUED
GDQ�$WPDGLSRHUD��������

*DPEDU���� 7RSRJUDIL� NHGDODPDQ� GLQDPLN� DQWDUD� VWDVLXQ� EHUGHNDWDQ� SDGD� SHUDLUDQ� 3�
6XPED��D��PXVLP�WLPXU��$JXVWXV�������GDQ�E��PXVLP�SHUDOLKDQ�,��$SULO�������
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.(6,038/$1
+DVLO�VHEDUDQ�NHGDODPDQ�GLQDPLN�SDGD�PXVLP�WLPXU

PHQXQMXNNDQ�JUDGLHQ�WHNDQDQ�GDUL�VHODWDQ��67����NH�XWDUD
�67�����DNLEDW�SHQJDUXK�JD\D�&RULROLV�GLEHORNDQ�VHKLQJJD
DUDK�$UXV� JHRVWURSLN� �PHQXMX� NH� DUDK� EDUDW�� .HFHSDWDQ
DOLUDQ�DQWDUD�67���GDQ�67���SDGD�NLVDUDQ������±�������FP�
V��DQWDUD�67���GDQ�67���SDGD�NLVDUDQ������±�������FP�V�
DQWDUD�67���GDQ�67���SDGD�NLVDUDQ������±������FP�V��GDQ
DQWDUD�67���GDQ�67���SDGD�NLVDUDQ������±������FP�V��1LODL
WUDQVSRU�PDVVD�DLU�GL�SHUDLUDQ�EDUDW�GD\D�3��6XPED�SDGD
PXVLP�WHQJJDUD�PHQFDSDL������±������6Y��VHGDQJNDQ�SDGD
PXVLP�SHUDOLKDQ�,��OHELK�UHQGDK��SDGD�NLVDUDQ������±�����
6Y�

'$)7$5�$&8$1
� 2FHDQ� 'DWD� 9LHZ� >2'9@�� ��������:RUOG� 2FHDQ� $WODV

������ 2FHDQ� 'DWD� 9LHZ�� KWWS���RGY�DZL�GH�GDWD�
RFHDQ�ZRUOG�RFHDQ�DWODV������

$ODZL\DK�� (��$��� 6DVPLWR�� %��� 	� %DVKLW�� 1�� �����
$QDOLVLV� 3ROD� $UXV� *HRVWURSLN� 3HUDLUDQ
6DPXGHUD� +LQGLD� 8QWXN� ,GHQWLILNDVL
8SZHOOLQJ� 0HQJJXQDNDQ� 'DWD� 6DWHOLW
$/7,0(75,�� -XUQDO� *HRGHVL� 81',3�� �����
��±���

$WPDGLSRHUD�� $�� 6��� 	� +DVDQDK�� 3�� �����
.DUDNWHULVWLN� GDQ� 9DULDELOLWDV�$UOLQGR� )ORUHV
GDQ� .RKHUHQVLQ\D� 'HQJDQ� $UXV� 3DQWDL
6HODWDQ� -DZD�� -XUQDO� ,OPX� 'DQ� 7HNQRORJL
.HODXWDQ� 7URSLV�� ������ ���±����� KWWSV���
GRL�RUJ����������MLWNW�Y�L�������

*RGIUH\��-��������7KH�(IIHFW�RI�7KH�,QGRQHVLDQ�5HV��
7KURXJKIORZ� RQ�2FHDQ�&LUFXODWLRQ� DQG�+HDW
([FKDQJH� ZLWK� 7KH�$WPRVSKHUH��$� 5HYLHZ�
-XUQDO�*HRSK\VKLF�5HV�

*RUGRQ��$��/���6XVDQWR��5��'���	�)ILHOG���$��/�������
7KURXJKIORZ�:LWKLQ�0DNDVVDU� 6WUDLW�� -XUQDO
*HRSK\V��5HV��/HWWHUV����������±�����

*URVV�� 0�� *�� ������ 2FHDQRJUDSK\ࣟ�� $� 9LHZ� RI
(DUWK��3UHQWLFH�+DOO��,QF��(QJOHZRRG�&OLII�

+DVDQXGLQ�� 0�� ������ $UXV� /LQWDV� ,QGRQHVLD
�$5/,1'2���-XUQDO�2VHDQD��;;,,,������±��

/D]XDUGL�� 0�� (��� 6DQMD\D��:��� +XWDVRLW�� 3��� :HOO\�
0���	�6XELMDQWR��-��������6XUYHL�%LRILVLN�GDQ
6RVLDO� (NRQRPL� GL� 6HODWDQ� 3XODX� 6XPED� ±
3URYLQVL�1XVD�7HQJJDUD�7LPXU�

1HXPDQQ��*���	�3LHUVRQ��:�� -�� ������3ULQFLSOHV�RI
3K\VLFDO�2FHDQRJUDSK\��3UHQWLFH�+DOO�

3RQG�� 6��� 	� 3LFNDUG�� *�� /�� ������ ,QWURGXFWRU\
'\QDPLFDO� 2FHDQRJUDSK\�� �7ZR� (GLWLR��
'HSDUWPHQW�RI�2FHDQRJUDSK\���8QLYHUVLW\�RI
%ULWLVK�&ROXPELD�

3XUED��0���	�$WPDGLSRHUD��$��6��������9DULDELOLWDV
$QRPDOL� 7LQJJL� 3DUDV� /DXW� �73/�� GDQ�$UXV
*HRVWURSLN�3HUPXNDDQ�$QWDUD�/��6XODZHVL��6�
0DNDVVDU�GDQ�6��/RPERN�GDUL�'DWD�$OWLPHWHU
723(;�(56��� -XUQDO� ,OPX�,OPX� 3HUDLUDQ
'DQ�3HULNDQDQ�,QGRQHVLD������������±����

5DPDGKDQ�� 0��� -XPDUDQJ�� 0�� ,��� 	� $SULDQV\DK�
������ .RQGLVL� PXVLPDQ� $UXV� *HRVWURSLN

*DPEDU���� 3URILO�DUXV�JHRVWURSLN�SHUDLUDQ�3��6XPED���D��SDGD�PXVLP�WLPXU��EXODQ�$JXVWXV
������GDQ��E��PXVLP�SHUDOLKDQ�,��$SULO������
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3HUPXNDDQ� GL� 3HUDLUDQ� /DXW� -DZD� +LQJJD
/DXW�$UDIXUX��3ULVPD�)LVLND� ��817$1�������
KWWSV���GRL�RUJ�KWWS���G[�GRL�RUJ����������
SI�Y�L�������

5DPDG\DQ�� )��� GDQ� 5DGMDZDQH�� ,�� 0�� ������ $UXV
*HRVWURSLN� 3HUPXNDDQ�0XVLPDQ� GL� 3HUDLUDQ
$UDIXUD�7LPRU�� -XUQDO� ,OPX� 'DQ� 7HNQRORJL
.HODXWDQ�7URSLV�����������±����

6LUHJDU��6��1���6DUL��/��3���3XUED��1��3���3UDQRZR��:�
6��� � 6\DPVXGGLQ�� 0�� /�� ������ 3HUWXNDUDQ
0DVVD�$LU�GL�/DXW�-DZD�7HUKDGDS�3HULRGLVLWDV
0RQVXQ�GDQ�$UOLQGR�SDGD�7DKXQ�������-XUQDO
'HSLN� 8QV\LDK�� ������ ��±���� KWWSV���GRL�RUJ�
���������GHSLN���������

6XGMRQR��(��+��������6WXGL�9DULDELOLWDV�$UXV�/LQWDV
,QGRQHVLD� GL� ,QGRQHVLD� EDJLDQ� WLPXU�� 7HVLV
0DJLVWHU�,QVWLWXW�7HNQRORJL�%DQGXQJ�

6XJLDQWR�� '�� 1��� 	� $'6�� $�� ������ 6WXGL� 3ROD
6LUNXODVL� $UXV� /DXW� GL� 3HUDLUDQ� 3DQWDL
3URYLQVL� 6XPDWHUD� %DUDW�� -XUQDO� ,OPX
.HODXWDQ�81',3�����������±���

6XKDQD��0��3���8WDPD��)��*���3XWUD��$��3���=LEDU��=��
3DSXWXQJDQ�� 0�� 6��� (UDZDQ�� 0�� 7�� )��� 	
.ROLERQJVR��'�� ������ 3ROD� GDQ�.DUDNWHULVWLN
6HEDUDQ� 0HGDQ� 0DVVD�� 0HGDQ� 7HNDQDQ� GDQ
$UXV� *HRVWURSLN� 3HUDLUDQ� 6HODWDQ� -DZD�
-XUQDO�'LQDPLND�0DULWLP����������±���

6YHUGUXS��+��8���-RKQVRQ��0��:���	�)OHPLQJ��5��+�
������7KH�2FHDQV��7KHLU�3K\VLFV��&KHPLVWU\�
DQG�*HQHUDO�%LRORJ\�

7DQWR�� 7��$O�� +XVULQ�� 6��� :LVKD�� 8�� -��� 3XWUD��$��
3XWUL�� 5�� .��� 	� ,OKDP�� ������ .DUDNWHULVWLN
2VHDQRJUDIL� )LVLN� �%DWLPHWUL�� 3DVDQJ� 6XUXW�
*HORPEDQJ� 6LJQLILNDQ� GDQ� $UXV� /DXW�
3HUDLUDQ� 7HOXN� %XQJXV�� -XUQDO� .HODXWDQ
7UXQRMR\R�����������±����

7DQWR��7��$O��:LVKD��8�� -���.XVXPDK��*��� 3UDQRZR�
:�� 6��� +XVULQ�� 6��� ,OKDP�� 	� 3XWUD��$�� �����
.DUDNWHULVWLN�$UXV�/DXW�3HUDLUDQ�7HOXN�%HQRD
±�%DOL�� -XUQDO� ,OPLDK�*HRPDWLND��������� ��±
���

7RPF]DFN�� 0��� 	� *RGIUH\�� -�� 6�� ������ 5HJLRQDO
2FHDQRJUDSK\��$Q�,QWURGXFWLRQ��&RS\ULJKW��
�����0��7RPF]DFN��0��GDQ�-��6��*RGIUH\�

7RPF]DN�� 0��� 	� *RGIUH\�� -�� 6�� ������ 5HJLRQDO
2FHDQRJUDSK\�� $Q� ,QWURGXFWLRQ� �3XEOLVKHG��
3ULQWHG� DQG� ERXQG� E\� %XWOHU� 	� 7DQQHU� /WG�
/RQGRQ�

:LMD\D�� 5��� 6HWLDZDQ�� )��� 	� )LWULDQL�� 6�� '�� �����
.DMLDQ�)HQRPHQD�$UOLQGR�GL�/DXW�6HUDP�GDQ
.DLWDQQ\D� GHQJDQ� 3HUXEDKDQ� ,NOLP� *OREDO�
6HPLQDU�,QWHUQDVLRQDO�.HODXWDQ�
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$626,$6,�)$6,(6�	�5(.216758.6,�3$/(2*(2*5$),�3$'$�
=21$�75$16,6,�)250$6,�7$/$1*$.$5��&(.81*$1�$65,��
/(3$6�3$17$,�%/2.�7(1**$5$�680$75$��,1'21(6,$

)$&,(6�$662&,$7,21�	�3$/$(2*(2*5$3+<�
5(&216758&7,21�2)�75$16,7,21�,17(59$/�7$/$1*$.$5�

)250$7,21��$65,�%$6,1��2))6+25(�6(�680$75$��
,1'21(6,$��

'ZDQGDUL�5DODQDUNR��0��,TEDO�5DPDGKDQ���/LOL�)DX]LHOO\��:LQDQWULV��,OGUHP�6\DIUL��GDQ�$EGXUURNKLP�

� 1FSUBNJOB�)VMV�&OFSHJ�04&4�o�5"'�5FDIOJDBM�*OUFSFTUT�(SPVQ�.FOBSB�4UBOEBSE�$IBSUFSFE�+M��1SPG��%S��4BUSJP�/P����,BSFU�4FNBOHHJ�4FUJBCVEJ�
+BLBSUB�4FMBUBO�%,*�+BLBSUB������

� 1PTU�(SBEVBUF�1SPHSBN�'BDVMUZ�PG�(FPMPHJDBM�&OHJOFFSJOH�o�6OJWFSTJUBT�1BEKBEKBSBO�+M��3BZB�#BOEVOH�o�4VNFEBOH�,.����+BUJOBOHPS�+BXB�#BSBU�
�����

�&NBJM��EXBOEBSJ�SBMBOBSLP!QFSUBNJOB�DPN���EXBOEBSJ�����!NBJM�VOQBE�BD�JE
%0*������������KHL��������������

'LWHULPD������������������'LVHWXMXL�������������

$%675$.

$UHD�:LGXUL�WHUOHWDN�SDGD�NRQILJXUDVL�DQWLNOLQ�WHUVHVDUNDQ�SDGD�EDFN�DUF�EDVLQ�&HNXQJDQ�$VUL��6XPDWHUD�7HQJJDUD
\DQJ�EHUXPXU�3DOHRJHQ��'L� ODSDQJDQ�:LGXUL�SHPERUDQ�HNVSORUDVL�SHUWDPD�NDOL�GLODNXNDQ�SDGD� WDKXQ������PHQFDSDL
UHVHUYRLU� %DWXSDVLU� )RUPDVL� 7DODQJDNDU�� 3HQHOLWLDQ� WHUGDKXOX� EHOXP� SHUQDK� PHQJLQWHJUDVLNDQ� GDWD� VXPXU� GDQ� GDWD
VHLVPLN��'�XQWXN�PHQJLGHQWLILNDVL�VHEDUDQ�UHVHUYRLU�EDWXSDVLU�GDQ�UHNRQVWUXNVL�SDOHRJHRJUDIL��VHKLQJJD�SHUOX�GLODNXNDQ
SHQHOLWLDQ�SDGD�LQWHUYDO�UHVHUYRLU����$�GDQ����%�\DQJ�PHUXSDNDQ�GXD�GDUL�HQDP�UHVHUYRLU�SURGXNWLI�GL�/DSDQJDQ�:LGXUL�
7XMXDQ� SHQHOLWLDQ� LQL� DGDODK� XQWXN� SHQJNDUDNWHULVDVLDQ� DVRVLDVL� IDVLHV� GDQ� UHNRQVWUXNVL� SDOHRJHRJUDIL� GHQJDQ
PHQJLQWHJUDVLNDQ�GDWD�GHVNULSVL�EDWXDQ� LQWL��SHWURJUDIL��ORJ�WDOL�NDZDW� �ZLUHORJ���ELRVWUDWLJUDIL��XML� VXPXU��GDQ�VHLVPLN
�'��0HWRGH�\DQJ�GLJXQDNDQ�PHOLSXWL�DQDOLVLV�IDVLHV�GDQ�OLQJNXQJDQ�SHQJHQGDSDQ��DQDOLVLV�VWUDWLJUDIL�VLNXHQ��SHPHWDDQ
VWUXNWXU��JHRPHWUL�UHVHUYRLU��KLQJJD�UHNRQVWUXNVL�SHQJHQGDSDQ�

+DVLO�DQDOLVLV�SDGD�LQWHUYDO����$�GDQ����%�WHUVXVXQ�DWDV�VHPELODQ�OLWRIDVLHV�\DLWX��)���)���)���)���)���)���)���)��
)��� ,QWHUYDO� ���$� PHQXQMXNNDQ� OLQJNXQJDQ� SHQJHQGDSDQ� )OXYLDO� GHQJDQ� �� DVRVLDVL� IDVLHV� \DLWX�� IOXYLDO� FKDQQHO�
IORRGSODLQ��GDQ�VZDPS��VHGDQJNDQ�SDGD�LQWHUYDO����%�PHQXQMXNNDQ�OLQJNXQJDQ�SHQJHQGDSDQ�)OXYLR�7LGH�'HOWD�GHQJDQ
��DVRVLDVL�IDVLHV�\DLWX��GLVWULEXWDU\�FKDQQHO��WLGDO�IODW��GDQ�VZDPS��'LVWULEXVL�IDVLHV�FKDQQHO�GLJDPEDUNDQ�SDGD�DQDOLVLV
JHRPHWUL��VWUDWLJUDIL�VLNXHQ��GDQ�VHLVPLN��'�\DQJ�PHQXQMXNNDQ�DUDK�SHQJHQGDSDQ�GHQJDQ�DUDK�%DUDWODXW�±�7HQJJDUD��

'DWD� ELRVWUDWLJUDIL� EHUXSD� NHPXQFXODQ� DNKLU� IRVLO� SROHQ� EHUXPXU� 2OLJRVHQ�$NKLU� GDQ� NHPXQFXODQ� DZDO� IRVLO
IRUDPLQLIHUD� EHUXPXU� 0LRVHQ�$ZDO� PHQXQMXNNDQ� SHUXEDKDQ� SDOHROLQJNXQJDQ� VHFDUD� JUDGXDO� GDUL� WHUUHVWULDO� �GDUDW�
PHQMDGL�WUDQVLVL��VHUWD�SDOHRNOLPDW�GDUL�LNOLP�EDVDK�PHQMDGL�LNOLP�NHULQJ�\DQJ�WHUMDGL�SDGD�UHQWDQJ�XPXU�2OLJRVHQ�$NKLU
±� $ZDO� 0LRVHQ�� %HUGDVDUNDQ� GDWD� EDWXDQ� LQWL� \DQJ� PHQXQMXNNDQ� SHUXEDKDQ� OLWRIDVLHV� %DWXSDVLU� VLPSDQJ� VLXU� GDQ
%DWXOHPSXQJ�PDVLI�PHQMDGL�%DWXSDVLU�IODVHU�GDQ�%DWXOHPSXQJ�OHQWLFXODU�PHQFLULNDQ�SHQJDUXK�GDUL�SDVDQJ�VXUXW�DLU�ODXW
\DQJ�GLNRQWURO� ROHK� FXUDK� KXMDQ� GDQ� LNOLP��3DOHRJHRJUDIL� SDGD� ,QWHUYDO����$� GDQ� ���%� VHFDUD� XPXP�PHQJLNXWL� GXD
WDKDSDQ�SHUHNDKDQ� WHNWRQLN�\DLWX����� IDVH� ODWH�V\Q�ULIW�GLFLULNDQ�ROHK� OLQJNXQJDQ�VXQJDL�EHUNHORN�GDQ�GDWDUDQ�$OOXYLDO
SDGD�LQWHUYDO����$��2OLJRVHQ�$NKLU������IDVH�HDUO\�SRVW�ULIW��GLFLULNDQ�ROHK�OLQJNXQJDQ�VXQJDL�EHUNHORN�GDQ�GHOWDLF�SDGD
LQWHUYDO����%��0LRVHQ�$ZDO��
.DWD�NXQFL��ELRVWUDWLJUDIL��&HNXQJDQ�$VUL��UHNRQVWUXNVL��SDOHRJHRJUDIL��7DODQJDNDU��:LGXUL
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$%675$&7

:LGXUL�$UHD�LV�D�IDXOWHG�DQWLFOLQH�ORFDWHG�LQ�7HUWLDU\�EDFN�DUF�EDVLQ��$VUL�%DVLQ��6RXWKHDVW�6XPDWHUD��:LGXUL�)LHOG
ZDV� GULOOHG� IRU� WKH� ILUVW� WLPH� LQ� ������ SUHFLVHO\� LQ� WKH� VDQGVWRQH� UHVHUYRLU� RI� 7DODQJDNDU� )RUPDWLRQ�� 7KH� SUHYLRXV
UHVHDUFK� RQ�:LGXUL� )LHOG�ZHUH� QRW� XWLOL]LQJ�ZHOO� GDWD� DQG� �'� VHLVPLF� GDWD� WR� LGHQWLI\� WKH� GLVWULEXWLRQ� RI� VDQGVWRQH
UHVHUYRLUV�DQG�SDOHRJHRJUDSKLF�UHFRQVWUXFWLRQ��7KLV�UHVHDUFK�IRFXVHV�RQ�UHVHUYRLU�FKDUDFWHUL]DWLRQ�DQG�SDOHRJHRJUDSK\
UHFRQVWUXFWLRQ�DW� LQWHUYDO����$�DQG����%�E\� LQWHJUDWLQJ�FRUH��SHWURJUDSK\��SHWURSK\VLF��ZLUHOLQH� ORJ��ELRVWUDWLJUDSK\�
DQG��'�VHLVPLF�GDWD��7KH�PHWKRGV�LQFOXGH�IDFLHV�DQG�GHSRVLWLRQDO�HQYLURQPHQW�DQDO\VLV��VHTXHQFH�VWUDWLJUDSK\��GHSWK
VWUXFWXUH�PDS��UHVHUYRLU�JHRPHWU\��DQG�UHFRQVWUXFWLRQ�RI�DQG�SDOHRJHRJUDSK\�

5HVHUYRLU�LQWHUYDO����$�DQG����%�FRPSRVHG�RI�QLQH�OLWKRIDFLHV��)���)���)���)���)���)���)���)���DQG�)���,QWHUYDO����
$�UHSUHVHQWV�D�IOXYLDO�GHSRVLWLRQDO�HQYLURQPHQW�ZLWK�WKUHH�IDFLHV�DVVRFLDWLRQV�ZKLFK�DUH�IOXYLDO�FKDQQHO��IORRG�SODLQ��DQG
VZDPS�� 0HDQZKLOH�� WKH� LQWHUYDO� ���%� UHSUHVHQWV� D� IOXYLR� WLGH� GHOWD� GHSRVLWLRQDO� HQYLURQPHQW� ZLWK� WKUHH� IDFLHV
DVVRFLDWLRQV�ZKLFK�DUH�GLVWULEXWDU\�FKDQQHO��WLGDO�IODW��DQG�VZDPS��7KH�FKDQQHO�IDFLHV�GLVWULEXWLRQ�DOVR�FDQ�EH�GHVFULEH
RQ�UHVHUYRLU�IDFLHV�JHRPHWU\�ZLWK�D�QRUWKZHVW�VRXWKHDVW�GHSRVLWLRQDO�GLUHFWLRQ�WUHQG�WR�WKH�GHSRFHQWHU�RI�$VUL�%DVLQ��

%LRVWUDWLJUDSK\�GDWD�VKRZV�D�ODVW�RFFXUUHQFH�RI�/DWH�2OLJRFHQH�SROOHQ�IRVVLO�DQG�ILUVW�RFFXUUHQFH�RI�(DUO\�0LRFHQH
IRUDPLQLIHUD�IRVVLO�UHSUHVHQW�JUDGXDO�SDOHRHQYLURQPHQW�FKDQJHV�IURP�WHUUHVWULDO��WR�WUDQVLWLRQDO�DQG�SDOHRFOLPDWH�IURP
ZHW�FOLPDWH�WR�GU\�FOLPDWH��&RUUHODWH�ZLWK�WKH�FRUH�GHVFULSWLRQ��ZKLFK�VKRZV�D�OLWKRIDFLHV�FKDQJHV�IURP�FURVV�EHGGHG
VDQGVWRQH�DQG�PDVVLYH�FOD\VWRQH� WR� IODVHU� VDQGVWRQH�DQG� OHQWLFXODU� FOD\VWRQH� WKDW�FKDUDFWHUL]HG� WKH� LQIOXHQFH�RI� WLGH
FRQWUROOHG�E\� WKH� UDLQIDOO�DQG�FOLPDWH� FKDQJHV��3DOHRJHRJUDSK\�RI� UHVHUYRLU�$�DQG�%�DUH� LQIOXHQFHG� E\� WZR� WHFWRQLF
VWDJHV�����ODWH�V\Q�ULIW��FKDUDFWHUL]HG�E\�DOOXYLDO�SODLQ�DQG�IOXYLDO�PHDQGHU�DW�LQWHUYDO����$��/DWH�2OLJRFHQH�������HDUO\
SRVW�ULIW��FKDUDFWHUL]HG�E\�IOXYLR�WLGH�GHOWD�HQYLURQPHQW�DW����%��(DUO\�0LRFHQH��
.H\ZRUG��$VUL�%DVLQ��ELRVWUDWLJUDSK\��SDODHRJHRJUDSK\�UHFRQVWUXFWLRQ��7DODQJDNDU��:LGXUL

.RQWULEXVL�
'ZDQGDUL�5DODQDUNR�DGDODK�NRQWULEXWRU�XWDPD�SDGD�PDNDODK�LQL��VHGDQJNDQ�0��,TEDO�5DPDGKDQ��/LOL�
)DX]LHOO\��:LQDQWULV��,OGUHP�6\DIUL��GDQ�$EGXUURNKLP�DGDODK�NRQWULEXWRU�DQJJRWD�
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3(1'$+8/8$1
&HNXQJDQ� $VUL� PHUXSDNDQ� EDJLDQ� GDHUDK� RSHUDVL

3HUWDPLQD�+XOX� (QHUJL�26(6�� %ORN� 6XPDWHUD�7HQJJDUD
WHUOHWDN� SDGD� /DXW� -DZD� EDJLDQ� EDUDW� \DQJ� EHUEDWDVDQ
GHQJDQ�SDQWDL� -DZD�%DUDW� GDQ�6XPDWUD�EDJLDQ� WHQJJDUD�
,QGRQHVLD��7HSDWQ\D� SDGD� NRRUGLQDW� ��£��¶� ±� ��£��¶� /6
GDQ����£��¶�%7�±����£��¶�%7��&HNXQJDQ�XWDPDQ\D�WHUGLUL
GDUL� &HNXQJDQ� 6XQGD� GDQ� &HNXQJDQ� $VUL� �5DODQDUNR
GNN����������

&HNXQJDQ� $VUL� GLEDWDVL� ROHK� 3DSDUDQ� 6XQGD� GL
EDJLDQ� 8WDUD�� &HNXQJDQ� %LOLWRQ�� %XVXU� .DOLPDQWDQ� �
-DZD�� GDQ� VHVDU� EHUDUDK�XWDUD� ±� VHODWDQ� GL� EDJLDQ� WLPXU�
7LQJJLDQ�/DPSXQJ�GL�EDJLDQ�%DUDW��GDQ�&HNXQJDQ�-DZD
%DUDW�� 6HULEX� SODWIRUP�� GDQ� VHVDU� ZUHQFKLQJ� UHJLRQDO
EHUDUDK� %DUDWODXW� �� 7HQJJDUD� GL� EDJLDQ� VHODWDQ� �:ULJKW
GNN����������&HNXQJDQ�LQL�PHPLOLNL�DUHD�VHOXDV������NP�

GHQJDQ� NHWHEDODQ� VHGLPHQ� PHQFDSDL� ������� NDNL�
EHUXPXU� 3DOHRVHQ� ±� 3OHLVWRVHQ� �6XNDQWR� GNN��� ������
/DSDQJDQ� PLQ\DN� SDGD� &HNXQJDQ�$VUL� GLGRPLQDVL� ROHK
SHUDQJNDS� VWUXNWXU� GDQ� NRPELQDVL� DQWDUD� SHUDQJNDS
VWUDWLJUDIL�GDQ�VWUXNWXU��<RXQJ�GNN��������

6HFDUD� WHNWRQLN�� &HNXQJDQ� $VUL� GLGHVNULSVLNDQ
VHEDJDL� EDFN�DUF�� KDOI� JUDEHQ� ULIW� EDVLQ� �<RXQJ� GNN��
����� GDODP� 6XNDQWR� GNN��� ������� 7HUGDSDW� WLJD� SHULRGH
WHNWRQLN� XWDPD� \DQJ� PHPSHQJDUXKL� WLSH� VWUXNWXU� GDQ
VLVWHP�SHQJHQGDSDQ�SDGD�&HNXQJDQ�$VUL� �6XNDQWR�GNN��
�������\DLWX��

3HULRGH�SHUWDPD��ULIW�LQLWLDWLRQ��LQL�WHUMDGL�SDGD�PDVD
3UD�%DQXZDWL� �3UD�2OLJRVHQ�� VDPSDL� GHQJDQ
SHQJHQGDSDQ� 6HUSLK� %DQXZDWL� �2OLJRVHQ� $ZDO�� \DQJ
GLGHVNULSVLNDQ� VHEDJDL� IDVH� SUH�ULIW� DWDX� ULIW� LQLWLDWLRQ
�+DOO���������

3HULRGH�NHGXD��V\Q�ULIW��WHUMDGL�SDGD�2OLJRVHQ�$ZDO
KLQJJD� 2OLJRVHQ� $NKLU� GLPDQD� GLHQGDSNDQ� 6HUSLK
%DQXZDWL�VDPSDL�GHQJDQ�$QJJRWD�=HOGD��,QWHUYDO����$��
$NWLYLWDV�ULIWLQJ�EHUNHPEDQJ�DNLEDW�DGDQ\D�HFKHORQ�IDXOW
SDGD� VD\DS� EDJLDQ� WLPXU� GDQ� EDUDW� GDUL� FHNXQJDQ�
/RQJOH\� ������� PHQGHILQLVLNDQ� SHULRGH� V\Q�ULIW� VHEDJDL
SHULRGH� SHQXUXQDQ� FHNXQJDQ� PDNVLPXP� �PD[LPXP
VXEVLGHQFH���

3HULRGH� NHWLJD� �SRVW�ULIW�� PHUXSDNDQ� SHULRGH
WHNWRQLN�WHUDNKLU�\DQJ� WHUMDGL�SDGD�0LRVHQ�$NKLU�KLQJJD
3OHLVWRVHQ� GLPDQD� WHUMDGL� SHQJHQGDSDQ� $QJJRWD� *LWD
�,QWHUYDO� ���%�� GDQ� IRUPDVL� ODLQQ\D� \DQJ� OHELK� PXGD�
)DVH� SRVW�ULIW� SDGD� FHNXQJDQ�$VUL� GLGHILQLVLNDQ� VHEDJDL
SHULRGH�NHWHQDQJDQ�WHNWRQLN��/RQJOH\���������

,QWHUYDO�SHQHOLWLDQ�EHUDGD�GL�/DSDQJDQ�:LGXUL�\DQJ
PHUXSDNDQ�DQWLNOLQ�WHUVHVDUNDQ�GDQ�WHUOHWDN�SDGD�EDFN�DUF

EDVLQ� EHUXPXU� 7HUVLHU�� &HNXQJDQ� $VUL�� 6XPDWHUD
7HQJJDUD� �*DPEDU� ���� 'HQJDQ� REMHN� XWDPDQ\D� \DLWX
LQWHUYDO� UHVHUYRLU� ���$� GDQ� ���%� \DQJ� PHUXSDNDQ� GXD
GDUL� HQDP� UHVHUYRLU� SURGXNWLI� \DQJ� GLHQGDSNDQ� SDGD
SHULRGH� V\Q�ULIW� GDUL� )RUPDVL� 7DODQJDNDU� GL� /DSDQJDQ
:LGXUL��*DPEDU�����

3HQHOLWLDQ� LQL� EHUWXMXDQ� XQWXN� SHQJNDUDNWHULVDVLDQ
DVRVLDVL� IDVLHV� GDQ� UHNRQVWUXNVL� SDOHRJHRJUDIL� SDGD
)RUPDVL� 7DODQJDNDU� LQWHUYDO� ���$� �$QJJRWD� =HOGD�� GDQ
LQWHUYDO� ���%� �$QJJRWD� *LWD���$GDSXQ� LQWHUYDO� WHUVHEXW
GLSLOLK�NDUHQD�GLGXJD�PHUXSDNDQ�EDWDV�DQWDUD�IDVH�V\Q�ULIW
GHQJDQ� SRVW�ULIW�� VHNDOLJXV� EDWDV� DQWDUD� GU\� FOLPDWH
GHQJDQ� ZHW� FOLPDWH� VHKLQJJD� PHUXSDNDQ� ]RQD� WUDQVLVL
\DQJ� VDQJDW� SHQWLQJ� EDJL� &HNXQJDQ� $VUL�� 2EMHNWLI
SHQHOLWLDQ� LQL� EHOXP� SHUQDK� GLWHOLWL� VHFDUD� GHWDLO� ROHK
SHQHOLWL�VHEHOXPQ\D�

*DPEDU���� /DSDQJDQ�:LGXUL�GDODP�&HNXQJDQ�$VUL��5DODQDUNR�������
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3HQHOLWLDQ� GLODNXNDQ� GHQJDQ� PHODNXNDQ� DQDOLVLV
WHUKDGDS�YDULDVL�IDVLHV�VHFDUD�ODWHUDO�PDXSXQ�YHUWLNDO�GDQ
JHRPHWUL�UHVHUYRLU�SURGXNWLI�EHUXPXU�2OLJRVHQ�±�0LRVHQ�
)RUPDVL� 7DODQJDNDU�� /DSDQJDQ� :LGXUL�� &HNXQJDQ�$VUL�
3HQHOLWLDQ� LQL�PHPEDQJXQ�PRGHO� SHQJHQGDSDQ� UHVHUYRLU
GHQJDQ�PHQJLQWHJUDVLNDQ�GDWD�GHVNULSVL�EDWXDQ�LQWL��GDWD
SHWURJUDIL��GDWD�ORJ�WDOL�NDZDW��ODSRUDQ�ELRVWUDWLJUDIL��GDWD
XML� VXPXU�� GDWD� VHLVPLN� �'�� GDQ� SHQHOLWLDQ� ±� SHQHOLWLDQ
VHEHOXPQ\D��6HKLQJJD�GLKDUDSNDQ�ELVD�PHQGDSDWNDQ�KDVLO
DQDOLVLV�\DQJ�NRPSUHKHQVLI�EDLN�GDUL�VLVL�JHRORJL�PDXSXQ
JHRILVLND�XQWXN�PHQGDSDWNDQ�KDVLO�NDUDNWHULVDVL�UHVHUYRLU
PDXSXQ�UHNRQVWUXNVL�SDOHRJHRJUDIL�

'$7$�'$1�0(72'2/2*,
'DWD�\DQJ�GLJXQDNDQ�SDGD�SHQHOLWLDQ�LQL�PHUXSDNDQ

GDWD�VHNXQGHU�\DQJ�WHUGLUL�GDUL��IRWR�GDQ�GHVNULSVL�EDWXDQ
LQWL� ��� VXPXU��� GDWD� SHWURJUDIL� ��� VXPXU��� GDWD� ORJ� WDOL
NDZDW� ��� VXPXU��� GDWD� ELRVWUDWLJUDIL� ��� VXPXU��� GDWD� XML
VXPXU����VXPXU���GDWD�VHLVPLN���'�GHQJDQ�OXDV�����NP��
GDQ� ODSRUDQ� DNKLU� VXPXU� ��� VXPXU�� �3HUWDPLQD�� �����
�7DEHO����

3HQHOLWLDQ�GLGDKXOXL�GHQJDQ�SHQJXPSXODQ�GDWD�\DQJ
GLEXWXKNDQ��NHPXGLDQ�GLODQMXWNDQ�GHQJDQ�DQDOLVLV�JHRORJL
EHUXSD� DQDOLVLV� IDVLHV�� HOHNWURIDVLHV�� DVRVLDVL� IDVLHV�� GDQ
OLQJNXQJDQ� SHQJHQGDSDQ� GDUL� GDWD� EDWXDQ� LQWL�� GDWD
ELRVWUDWLJUDIL�� GDWD� SHWURJUDIL� GDQ� GDWD� ORJ� WDOL� NDZDW�
.RUHODVL� ORJ� DQWDU� VXPXU� GLODNXNDQ� EHULULQJDQ� GHQJDQ
DQDOLVLV� DVRVLDVL� IDVLHV� \DQJ� NHPXGLDQ� GLJXQDNDQ� GDODP

DQDOLVLV� VWUDWLJUDIL� VLNXHQ� GDQ� SHPEHQWXNDQ� JHRPHWUL
UHVHUYRLU��6HODQMXWQ\D��DQDOLVLV�GDWD�JHRORJL�GLLQWHJUDVLNDQ
GHQJDQ�DQDOLVLV�JHRILVLND�EHUXSD�SHPEXDWDQ�SHWD�VWUXNWXU
NHGDODPDQ�\DQJ�GLJXQDNDQ�XQWXN�SHPEXDWDQ�SHPRGHODQ
VHEDUDQ� IDVLHV� LQWHUYDO� ���$� GDQ� ���%��7DKDSDQ� WHUDNKLU
DGDODK�PHUHNRQVWUXNVL�PRGHO�SDOHRJHRJUDIL�LQWHUYDO����$
GDQ� ���%� \DQJ� GLEDQWX� GDUL� KDVLO� DQDOLVLV� SHPRGHODQ
VHEDUDQ�IDVLHV�VHEHOXPQ\D��

0HWRGH� SHQHOLWLDQ� PHUXMXN� SDGD� PRGHO� OLWRIDVLHV
�0LDO��������PRGHO�HOHNWURIDVLHV���.HQGDO�GNN��������GDQ
1D]HHU�GNN����������GLDJHQHVLV��6FKPLGW�GDQ�0DF'RQDOG
�� ������� OLQJNXQJDQ� SHQJHQGDSDQ� �6HOOH\�� ����� GDQ
1LFKROV�� ������� VWUDWLJUDIL� VLNXHQ� �9DQ� :DJRQHU� GNN��
������� JHRPHWUL� UHVHUYRLU� �3D\HQEHUJ� GDQ� /DQJ�� ������
SDOHRLNOLP� �=DFKRV� GNN��� ������� SHPRGHODQ� VHEDUDQ

*DPEDU���� 6WUDWLJUDIL� 5HJLRQDO� &HNXQJDQ� $VUL� �GLPRGLILNDVL
GDUL�6XNDQWR�GNN��������

7DEHO����.HWHUVHGLDDQ�GDWD�SDGD�VXPXU�LQWHUYDO�SHQHOLWLDQ
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IDVLHV�� GDQ� UHNRQVWUXNVL� SDOHRJHRJUDIL� �3\UF]� GDQ
'HXWVFK���������

+$6,/�'$1�3(0%$+$6$1
$QDOLVLV�)DVLHV�GDQ�/LQJNXQJDQ�3HQJHQGDSDQ
,QWHUSUHWDVL� OLWRIDVLHV� GLSHUROHK� GDUL� DQDOLVLV� GDWD

EDWXDQ� LQWL� WLJD� VXPXU� �:LGXUL� ���:LGXUL� ��� GDQ�:LGXUL
����GHQJDQ�SDQMDQJ�WRWDO�����NDNL��\DLWX������NDNL�VXPXU
:LGXUL�������NDNL�SDGD�:LGXUL����GDQ����NDNL�:LGXUL����
/LWRIDVLHV� SDGD� LQWHUYDO� SHQHOLWLDQ� GLEDJL� PHQMDGL� �
OLWRIDVLHV�GHQJDQ�SHQDPDDQ�\DQJ�GLPRGLILNDVL�GDUL�0LDOO
��������7DEHO�����

/LPD� OLWRIDVLHV� \DQJ� EHUDVRVLDVL� GHQJDQ� EDWXDQ
UHVHUYRLU� \DLWX�� FRDUVH� WR� YHU\� FRDUVH� VDQGVWRQH� �)���
0PHGLXP� WR� FRDUVH� VDQGVWRQH� �)���� ILQH� WR� PHGLXP
ODPLQDWLRQ� VDQGVWRQH� �)���� ILQH� WR� PHGLXP� IODVVHU
ODPLQDWLRQ� VDQGVWRQH� �)���� YHU\� ILQH� WR� ILQH� ODPLQDWLRQ
VDQGVWRQH� �)��� GDQ� HPSDW� OLWRIDVLHV� \DQJ� EHUDVRVLDVL
GHQJDQ�EDWXDQ�QRQ�UHVHUYRLU�\DLWX�VDQG�±�VLOW���PXG��)���
OHQWLFXODU� FOD\VWRQH� �)���� PDVVLYH� FOD\VWRQH� �)���� GDQ
FRDO��)����*DPEDU����

,GHQWLILNDVL� DVRVLDVL� IDVLHV� SDGD� LQWHUYDO� SHQHOLWLDQ
PHQJDFX� SDGD� VLVWHP� IOXYLDO� PHDQGHULQJ� EHUXSD� IOXYLDO
FKDQQHO�GDQ� IORRG�SODLQ�ROHK�:DONHUV� �������GDQ� VLVWHP
IOXYLR�WLGH�GHOWD�EHUXSD�GLVWULEXWDU\�FKDQQHO�ROHK�)HQLHV
GDQ�)DXJHUHV� ��������7LGDO� IODW�GDQ�VZDPS�ROHK�1LFKROV
�������

$VRVLDVL� IDVLHV� GLVWULEXWDU\� FKDQQHO� WHUGLUL� GDUL
OLWRIDVLHV� )��� )��� )��� )��� GDQ� )��� 5HVSRQ� VLQDU� JDPPD
PHQXQMXNNDQ� SROD� ORQFHQJ� �EHOOVKDSH�� PHQFLULNDQ
HQGDSDQ�VHGLPHQ�\DQJ�PHQJKDOXV�NH�DWDV�� DWDX� VHPDNLQ
EHUNXUDQJQ\D� HQHUJL� SHQJHQGDSDQ� NH� DUDK� DWDV�� +DO
WHUVHEXW� GLSHUNXDW� GHQJDQ� KDVLO� DQDOLVLV� EDWXDQ� LQWL
GLPDQD�WHUGDSDW�WHUGDSDW�VLVLSDQ�EDWXODQDX���EDWXOHPSXQJ
\DQJ�PHQDQGDNDQ�DUXV�SHQJHQGDSDQ�VHPDNLQ�PHUHQGDK�

PHQFLULNDQ� GDUL� ILQDO� FKDQQHO� DEDQGRQPHQW�� VHUWD� GDWD
ELRVWUDWLJUDIL� EHUXSD� IRVLO� SROHQ� 0H\HULSROOLV
1DKDUNRWHQVLV� �6LQJHU�� ������� 7HUGDSDW� EDQ\DN� VLNOXV
ILQLQJ�XSZDUG�\DQJ�WXPSDQJ�WLQGLK�PHQDQGDNDQ�DNWLYLWDV
GDUL� GLVWULEXWDU\� FKDQQHO� \DQJ� VDQJDW� DNWLI�� 6WUXNWXU
VHGLPHQ� IODVHU� ODPLQDWLRQ� PHQXQMXNNDQ� SHQJDUXK� DUXV
SDVDQJ�VXUXW��

$VRVLDVL�IDVLHV�WLGDO�IODW�WHUGLUL�GDUL�OLWRIDVLHV�)���)��
GDQ� )��� 5HVSRQ� VLQDU� JDPPD�PHQXQMXNNDQ� SROD� IXQQHO
VKDSH�±�VHUUDWHG��$QDOLVLV�EDWXDQ�LQWL�PHQMXPSDL�VWUXNWXU
URRW� WUDFHV� GDQ� EXUURZHG� SDGD� HQGDSDQ� KDOXV� \DQJ
NHPXQJNLQDQ�PHQJLQGLNDVLNDQ�PXODLQ\D�EHUNHPEDQJQ\D

VRLO��9HJHWDWHG�7LGDO�)ODW���7HUGDSDWQ\D�VLVLSDQ�EDWXEDUD�
VWUXNWXU� IODVHU� GDQ� OHQWLFXODU� ODPLQDWLRQ� PHQXQMXNNDQ
SHQJDUXK� DUXV� SDVDQJ� VXUXW�� 'DWD� ELRVWUDWLJUDIL� EHUXSD
NHKDGLUDQ� IRVLO� IRUDPLQLIHUD� EHVDU� 6SLURFO\SHXV� VS�� GDQ
0LRJ\VSLQD� VS� WXUXW� PHQGXNXQJ� LQWHUSUHWDVL� WHUVHEXW
�6LQJHU��������

$VRVLDVL� IDVLHV� VZDPS� WHUGLUL�GDUL� OLWRIDVLHV�)��GDQ
)��� 5HVSRQ� VLQDU� JDPPD� PHQXQMXNNDQ� SROD� EORFN\� ±
IXQQHO� VKDSH�� %DWXEDUD� GDQ� EDWXOHPSXQJ� GHQJDQ
NDQGXQJDQ� RUJDQLN� \DQJ� WLQJJL�� .HWHEDODQ� EDWXEDUD
PHQFDSDL� ������ NDNL� GDQ� WHUGDSDW� URRWOHW� WUDFH
NHPXQJNLQDQ�GLHQGDSNDQ�SDGD�IUHVKZDWHU�VZDPS�GHQJDQ
OLQJNXQJDQ�\DQJ�VDQJDW�WHQDQJ�

$VRVLDVL� IDVLHV� FKDQQHO� SRLQW� EDU� WHUGLUL� GDUL
OLWRIDVLHV�)��GDQ�)���5HVSRQ�VLQDU�JDPPD�PHQXQMXNNDQ
SROD�ORQFHQJ�EORFN\��.HWHEDODQ�EDWXSDVLU�\DQJ�PHQFDSDL
������NDNL��EXWLUDQ�GRPLQDQ�KDOXV�±�VHGDQJ�GDQ�VWUXNWXU
FURVV� EHGGLQJ� �� ODPLQDWLRQ� PHQDQGDNDQ� OLQJNXQJDQ
GHQJDQ� HQHUJL� WLQJJL�� 3HUXEDKDQ� JUDGXDO� WHUKDGDS
VWUXNWXU� FURVV� EHGGLQJ� �� ODPLQDWLRQ� GDQ� EHUWDPEDKQ\D
VWUXNWXU�FDUERQDFHRXV�ODPLQDWLRQ�PHQDQGDNDQ�SHUXEDKDQ
PHQXMX�WHPSDW�EHUHQHUJL�UHQGDK�OLQJNXQJDQ�SHQJHQGDSDQ
GLVWULEXWDU\�FKDQQHO�

7DEHO����+DVLO�DQDOLVLV�OLWRIDVLHV��HOHNWURIDVLHV��GDQ�DVRVLDVL�IDVLHV
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$VRVLDVL� IDVLHV� IORRG� SODLQ� WHUGLUL� GDUL� OLWRIDVLHV�)�
GDQ� )��� 5HVSRQ� VLQDU� JDPPD�PHQXQMXNNDQ� SROD� IXQQHO
VKDSH�±� VHUUDWHG��7HUGDSDW� VWUXNWXU� URRW� WUDFHV� GDQ� GDWD
ELRVWUDWLJUDIL� EHUXSD� NHKDGLUDQ� IRVLO� SROHQ� \DLWX
(FKLWULSRULWHV�VS�

$QDOLVLV� OLQJNXQJDQ� SHQJHQGDSDQ� PHQJJXQDNDQ
EHUEDJDL� GDWD� SHQGXNXQJ� PHOLSXWL� GDWD� EDWXDQ� LQWL�
JHRORJL� UHJLRQDO�� DQDOLVLV�PLNURIRVLO�� GDQ�SROD�NXUYD� ORJ
VXPXU�PHQJLNXWL�VNHPD�6HOOH\���������

'DWD� ELRVWUDWLJUDIL� EHUXSD� NDQGXQJDQ� IRUDPLQLIHUD
EHVDU�SDGD�SDGD�VXPXU�:LGXUL±��\DLWX�6SLURFO\SHXV�VSS�
GDQ� 0LRJ\VSLQD� VSS�� GL� NHGDODPDQ� ����� NDNL�
PHQDQGDNDQ� UHQWDQJ� XPXU� GDUL� 2OLJRVHQ� $NKLU� KLQJJD
0LRVHQ�$ZDO��6SLURFO\SHXV�VS���GDQ�0LRVHQ�$ZDO�KLQJJD
0LRVHQ�$NKLU��0LRJ\SVLQD�VS����7DQ�6LQ�+RN���������+DO
WHUVHEXW�GLSHUNXDW�GHQJDQ�NHPXQFXODQ�SROHQ�0H\HULSROOLV
QDKDUNRWHQVLV� SDGD� VXPXU�:LGXUL±�� GL� NHGDODPDQ�����
NDNL�GDQ������NDNL��0HQXUXW�0RUOH\� �������GDQ� ������
VHUWD�5DKDUGMR� ������� ]RQD� LQL� EHUXPXU�2OLJRVHQ�$NKLU
�*DPEDU����

'DWD� SDOLQRPRUI� SDGD� PDVLQJ� ±� PDVLQJ� LQWHUYDO
PHQDQGDNDQ� OLQJNXQJDQ� SHQJHQGDSDQ� \DQJ� EHUEHGD
GLPDQD� SDGD� VXPXU� :LGXUL��� GHQJDQ� NHGDODPDQ� ����
NDNL� WHUGDSDW� NHPXQFXODQ� � (FKLWULSRULWHV� VS�� \DQJ
PHQXQMXNNDQ� OLQJNXQJDQ� 6XSUDOLWRUDO� NHPXGLDQ� SDGD
NHGDODPDQ� ����� NDNL� WHUGDSDW� NHPXQFXODQ�0H\HULSROOLV
1DKDUNRWHQVLV�\DQJ�PHQXQMXNNDQ�OLQJNXQJDQ�6XEOLWRUDO�
'DWD� WHUVHEXW� PHQXQMXNNDQ� EDKZD� NLQJNXQJDQ� SXUED
�SDOHRHQYLURQPHQW�� DUHD� SHQHOLWLDQ� EHUXEDK� GDUL
VXSUDOLWRUDO� �WHUUHVWULDO�� ������ PHQMDGL� VXEOLWRUDO
�WUDQVLWLRQDO��������

0RUOH\� ������� PHQ\DWDNDQ� 0H\HULSROOLV
QDKDUNRWHQVLV� KDGLU� VDPSDL� SXQFDN� 2OLJRVHQ� GDQ
EHUSHUDQ� VHEDJDL� LQGLNDWRU� PXVLP� KXMDQ� GL� GDHUDK
.DOLPDQWDQ�� +DO� WHUVHEXW� GLNRUHODVLNDQ� GHQJDQ

WHUGDSDWQ\D� IDVLHV� %DWXEDUD� GHQJDQ� PDUNHU�&RDO�$� GDQ
&RDO�%�GL�GDHUDK�SHQHOLWLDQ�\DQJ�WHUVHEDU�VHFDUD�PHUDWD�GL
/DSDQJDQ� :LGXUL� GDQ� PHQJLQGLNDVLNDQ� PXVLP� KXMDQ
\DQJ� RSWLPDO� �ZHW� FOLPDWH��� 0DUNHU� 0H\HULSROOLV
QDKDUNRWHQVLV�WLGDN�PXQFXO�GL�DWDV�NHGDODPDQ������NDNL�
PHQDQGDNDQ�EDKZD�SHUXEDKDQ�LNOLP�PHQMDGL�OHELK�KDQJDW
�ZDUPHU� FOLPDWH�� \DQJ� PHQ\HEDENDQ� SHQFDLUDQ� HV� GL
NXWXE�VHKLQJJD�PXND�DLU�ODXW�QDLN��/HORQR���������0DUNHU
0)6���GDQ�HQGDSDQ�WUDQVJUHVL�SDGD�LQWHUYDO����%�NH�DWDV
PHPEXNWLNDQ� KDO� WHUVHEXW�� 3HQJJDPEDUDQ
SDOHROLQJNXQJDQ� GLODNXNDQ� GHQJDQ�PHQJJXQDNDQ�PRGHO
NRQVHSWXDO� IOXYLR�WLGH� GHOWD� �1LFKROV�� ������ GDQ� PRGHO
SDOHREDWLPHWUL��+HGJSHWK���������*DPEDU����

$QDOLVLV�6WUDWLJUDIL�6LNXHQ�GDQ�6HLVPLN
'DWD�EDWXDQ�LQWL��GDWD�ELRVWUDWLJUDIL��GDQ�GDWD�ORJ�WDOL

NDZDW�GLJXQDNDQ�XQWXN�DQDOLVLV�OLWRIDVLHV��DVRVLDVL�IDVLHV�
GDQ� OLQJNXQJDQ� SHQJHQGDSDQ� �$EUHX�� ������� $QDOLVLV
VWUDWLJUDIL� VLNXHQ� GDQ� SHQHQWXDQ� JHRPHWUL� UHVHUYRLU
PHPEXWXKNDQ� NRUHODVL� ORJ� DQWDU� VXPXU� \DQJ
GLLQWHJUDVLNDQ� GHQJDQ� KDVLO� DVRVLDVL� IDVLHV� GDQ� GDWD
VHLVPLN��

$QDOLVLV�VWUDWLJUDIL�VLNXHQ�GLODNXNDQ�SDGD�NXPSXODQ
VHW� SDUDVLNXHQ� \DQJ� VHFDUD� JHQHWLV� PHPEHQWXN� SROD
SHQXPSXNDQ� WHUWHQWX� GLEDWDVL� ROHK� 6%�� 0)6�� GDQ
SHUPXNDDQ� \DQJ� EHUNRUHODVL� �9DQ�:DJRQHU� GNN��� ������
.RUHODVL�ORJ�DQWDU�VXPXU�GLVHVXDLNDQ�GHQJDQ�NHQDPSDNDQ
ORJ� VLQDU� JDPPD�� 7HUGDSDW� �� MDOXU� NRUHODVL� WHUKDGDS� �
VXPXU� GL� LQWHUYDO� SHQHOLWLDQ�� -DOXU� NRUHODVL� SHUWDPD
PHUXSDNDQ� NRUHODVL� NHVHOXUXKDQ� VXPXU� \DQJ� GLGDWDUNDQ
SDGD� WRS� GDUL� )RUPDVL� 7DODQJDNDU�� -DOXU� NRUHODVL� NHGXD
PHUXSDNDQ� NRUHODVL� DUDK� EDUDWGD\D� ±� WLPXUODXW� SDGD
EDJLDQ� EDVHPHQW� KLJK� WHSDWQ\D� GL� VHEHODK� %DUDW�� -DOXU
NRUHODVL�NHWLJD�PHUXSDNDQ�NRUHODVL�DUDK�EDUDWGD\D��

*DPEDU���� /LWRIDVLHV� �)���&RDUVH� WR�YHU\�FRDUVH� VDQGVWRQH�� �)���0HGLXP�WR�FRDUVH�FURVV�EHGGLQJ�VDQGVWRQH�� �)���)LQH� WR
PHGLXP�ODPLQDWLRQ�VDQGVWRQH���)���)LQH�WR�PHGLXP�IODVVHU�ODPLQDWLRQ�VDQGVWRQH���)���9HU\�ILQH�WR�ILQH�ODPLQDWLRQ
VDQGVWRQH���)���6DQG�±�VLOW�±�PXG���)���/HQWLFXODU�FOD\VWRQH���)���0DVVLYH�FOD\VWRQH���)���&RDO�
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*DPEDU���� $QDOLVLV�DVRVLDVL�SHQJHQGDSDQ�GDQ�ELRVWUDWLJUDIL�SDGD�LQWHUYDO����$�GDQ����%

*DPEDU���� 3HQJJDPEDUDQ�SDOHROLQJNXQJDQ�LQWHUYDO�SHQHOLWLDQ
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WLPXUODXW� SDGD� EDJLDQ� WLPXU�� .RUHODVL� EDJLDQ� EDUDW� GDQ
WLPXU�GLGDWDUNDQ�SDGD�WRS�GDUL�LQWHUYDO����%�

+DVLO� DQDOLVLV� NRUHODVL� VWUDWLJUDIL� VLNXHQ
PHQDPSLONDQ�SDUDVLNXHQ�\DQJ�OHELK�PHQHUXV�SDGD�EDJLDQ
WLPXU�� ,QWHUYDO� SHQHOLWLDQ� GDSDW� GLEDJL�PHQMDGL� �� IDVLHV�
\DLWX�FKDQQHO�VDQGVWRQH��IOXYLDO�FKDQQHO�GDQ�GLVWULEXWDU\
FKDQQHO��� IOXYLDO� PXGVWRQH� �IORRGSODLQ��� WLGH� PXGVWRQH
�WLGDO� IODW��� GDQ� VZDPS�� 3HUXEDKDQ� IDVLHV� GDSDW� WHUMDGL
VHFDUD�YHUWLNDO�PDXSXQ�ODWHUDO�GLEXNWLNDQ�GHQJDQ�DGDQ\D
SHQHEDODQ�SDGD�HQGDSDQ�FKDQQHO�GL�EDJLDQ�WLPXU��ODWHUDO�
GDQ� WHUGDSDW� SHUXEDKDQ� OLQJNXQJDQ� SHQJHQGDSDQ� GDUL
OLQJNXQJDQ� WHUUHVWULDO�EHUXEDK�PHQMDGL� OLQJNXQJDQ� UDZD
GLEXNWLNDQ�GHQJDQ�PDUNHU�&RDO�$�GDQ�&RDO�%�NHPXGLDQ
EHUXEDK�PHQMDGL� OLQJNXQJDQ� WUDQVLVL� \DQJ� GLWDQGDL� ROHK
NHKDGLUDQ� VWUXNWXU� SDVDQJ� VXUXW� DLU� ODXW� �WLGH�� EHUXSD
OHQWLFXODU� GDQ� IODVVHU� ODPLQDWLRQ� �YHUWLNDO��� 'DODP
SHQHOLWLDQ� LQL� ]RQD� UHVHUYRLU� PHUXSDNDQ� HQGDSDQ� SDGD
IDVH�7UDQVJUHVVLYH�6\VWHP�7UDFN� �767��\DQJ�PHUXSDNDQ
HQGDSDQ� &KDQQHO� �)OXYLDO� &KDQQHO� GDQ� 'LVWULEXWDU\
&KDQQHO��� %HUGDVDUNDQ� SHQHOLWLDQ� 6XNDQWR� �������� DUDK
SHQJHQGDSDQ� UHJLRQDO� UHDWLI� GDUL� DUDK� EDUDWODXW� PHQXMX
DUHD�GHSRVHQWHU�&HNXQJDQ�$VUL�GL�EDJLDQ�7HQJJDUD��

$QDOLVLV� LQWHUSUHWDVL� VHLVPLN� GLODNXNDQ� EHUXSD
SHQDULNDQ� KRUL]RQ� GDQ� VWUXNWXU� VHVDU� SDGD� LQWHUYDO

SHQHOLWLDQ�� 3DGD� DQDOLVLV� VWUXNWXU� VHVDU�� GLGDSDWNDQ� VHVDU
EHUSROD�HFKHORQ�IDXOW�\DQJ�PHUXSDNDQ�KDVLO�GDUL�DNWLYLWDV
ULIWLQJ� SDGD� SHULRGH� V\Q�ULIW� �2OLJRVHQ�$ZDO� ±� 2OLJRVHQ
$NKLU��� 3DGD� DQDOLVLV� KRUL]RQ�� GLODNXNDQ� LQWHUSUHWDVL
KRUL]RQ�SDGD�GXD�KRUL]RQ��\DLWX� KRUL]RQ����%�GDQ� ���$
VHEDJDL� SXQFDN� GDQ� GDVDU� GDUL� LQWHUYDO� EDWXSDVLU�
.HPXGLDQ� GLEXDW� SHWD� NHGDODPDQ� VWUXNWXU� \DQJ
GLGDSDWNDQ� PHODOXL� NRQYHUVL� GDUL� SHWD� VWUXNWXU� ZDNWX�
.RQYHUVL�GLODNXNDQ�PHQJJXQDNDQ�GDWD�FKHFNVKRW�PHODOXL
NXUYD� WLPH±GHSWK� UHODWLRQVKLSV� �7'5��� 3HWD� VWUXNWXU
NHGDODPDQ�PHQJJXQDNDQ�KRUL]RQ������VHEDJDL�EDVH�GDUL
LQWHUYDO����$�GDQ�KRUL]RQ������VHEDJDL� WRS� GDUL� LQWHUYDO
���%� \DQJ� QDQWLQ\D� DNDQ� GLJXQDNDQ� SDGD� SURVHV
SHPRGHODQ�IDVLHV�

6HEDUDQ�)DVLHV�	�5HNRQVWUXNVL�3DOHRJHRJUDIL
3HPRGHODQ� GLVWULEXVL� IDVLHV� GDQ� UHNRQVWUXNVL

SDOHRJHRJUDIL� GDUL� KDVLO� DQDOLVLV� DVRVLDVL� IDVLHV� GDODP
EHQWXN� WLJD� GLPHQVL�� 8QWXN� SHQ\HGHUKDQDDQ� PRGHO�
DVRVLDVL� IDVLHV� GLNHORPSRNNDQ� PHQMDGL� �� EDJLDQ�� \DLWX
DVRVLDVL� IDVLHV� \DQJ� EHUDVRVLDVL� GHQJDQ� UHVHUYRLU� EHUXSD
IOXYLDO� FKDQQHO� GDQ� GLVWULEXWDU\� FKDQQHO�� 6HGDQJNDQ
DVRVLDVL� IDVLHV� \DQJ� WLGDN� EHUDVRVLDVL� GHQJDQ� UHVHUYRLU
EHUXSD� XSSHU� GHOWD� SODLQ� �QRQ�WLGDO�� EHUXSD� IORRGSODLQ

*DPEDU���� +DVLO�UHNRQVWUXNVL�SDOHRJHRJUDIL�GDQ�SHQ\HEDUDQ�IDVLHV�LQWHUYDO����$�EHUXSD�$QDVWRPRVLQJ
&KDQQHO�� 0XOWLVWRU\� )XYLDO� 6\VWHP� �NLUL�� GDQ� LQWHUYDO� ���%� EHUXSD� $QDEUDQFKLQJ
0HDQGHULQJ�&KDQQHO���)OXYLR�7LGH�'HOWD��NDQDQ��
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GDQ� ORZHU�GHOWD�SODLQ� �WLGDO� UDQJH�� EHUXSD� WLGDO� IODW�GDQ
VZDPS� \DQJ� NHPXGLDQ� GLJDEXQJ� PHQMDGL� VDWX� DVRVLDVL
IDVLHV�\DLWX�GHOWD�SODLQ�

+DVLO� GDUL� SHPRGHODQ� VHEDUDQ� IDVLHV
PHQJJDPEDUNDQ� UHNRQVWUXNVL� SDOHRJHRJUDIL� GDHUDK
SHQHOLWLDQ��$QDOLVLV�JHRPHWUL� IOXYLDO�FKDQQHO� LQWHUYDO����
$�PHQXQMXNNDQ�DQDVWRPRVLQJ�SDWWHUQ�GHQJDQ�OLQJNXQJDQ
SHQJHQGDSDQ� PXOWLVWRU\� DQG� PXOWLODWHUDO� IOXYLDO� V\VWHP
\DQJ� NHPXQJNLQDQ� PHUHSUHVHQWDVLNDQ� VXQJDL
DQDVWRPRVLQJ�� +DVLO� DQDOLVLV� JHRPHWUL� GLVWULEXWDU\
FKDQQHO� LQWHUYDO� ���%� PHQXQMXNNDQ� DQDEUDQFKLQJ
PHDQGHULQJ� SDWWHUQ� GHQJDQ� OLQJNXQJDQ� SHQJHQGDSDQ
WUDQVLWLRQDO� �)OXYLR� ±� 7LGH� 'HOWD�� \DQJ� NHPXQJNLQDQ
UHSUHVHQWDVL� GDUL� VXQJDL�PHDQGHULQJ� SDGD� EDJLDQ� GLVWDO�
WUDQVLWLRQDO�GHQJDQ�OLQJNXQJDQ�PDULQ��*DPEDU����

.(6,038/$1
2EMHNWLI� SHQHOLWLDQ� LQL� EHOXP� SHUQDK� VHFDUD� GHWDLO

GLWHOLWL� VHFDUD� GHWDLO� ROHK� SHQHOLWL� VHEHOXPQ\D�� QDPXQ
WHUEXNWL�GDQ� WHUNRQILUPDVL�VHEDJDL�EDWDV�DQWDUD� IDVH�V\Q�
ULIW� GHQJDQ� SRVW�ULIW�� VHNDOLJXV� EDWDV� DQWDUD� GU\� FOLPDWH
GHQJDQ�ZHW�FOLPDWH��

'DWD� ELRVWUDWLJUDIL�PHQXQMXNNDQ� LQWHUYDO� ���$� GDQ
���%�GLHQGDSNDQ�SDGD�XPXU�2OLJRVHQ�$NKLU�KLQJJD�$ZDO
0LRVHQ��'DWD�EDWXDQ�LQWL�GDQ�ELRVWUDWLJUDIL��PHQXQMXNNDQ
SHUXEDKDQ�SDOHROLQJNXQJDQ�VHFDUD�JUDGXDO�GDUL�WHUUHVWULDO
PHQMDGL�WUDQVLVL�GDQ�SDOHRLNOLP�GDUL�LNOLP�EDVDK�PHQMDGL
LNOLP� NHULQJ� \DQJ� WHUMDGL� SDGD� UHQWDQJ� XPXU� 2OLJRVHQ
$NKLU�±�$ZDO�0LRVHQ��

5HNRQVWUXNVL� SDOHRJHRJUDIL� \DQJ� GLGDVDUNDQ� � ROHK
SHPRGHODQ� VHEDUDQ� IDVLHV� SDGD� LQWHUYDO� ���$� GDQ� ���%
VHFDUD�XPXP�PHQJLNXWL�GXD�� WDKDSDQ� WHNWRQLN�ULIW�\DLWX�
��� IDVH� /DWH� 6\Q�5LIW� GLFLULNDQ� ROHK� OLQJNXQJDQ� VXQJDL
EHUNHORN� GDQ� GDWDUDQ� DOOXYLDO� SDGD� LQWHUYDO� ���$
�2OLJRVHQ�$NKLU��� ��� IDVH�(DUO\�3RVW�5LIW�� GLFLULNDQ� ROHK
OLQJNXQJDQ�VXQJDL�EHUNHORN�GDQ�GHOWDLF�SDGD�LQWHUYDO����
%��0LRVHQ�$ZDO��

3HQJLGHQWLILNDVLDQ�SDOHROLQJNXQJDQ�GDQ�SDOHRNOLPDW
SDGD�LQWHUYDO�LQL�VHEDJDL�]RQD�WUDQVLVL�IDVLHV�GDUDW�PHQMDGL
ODXW� VHUWD� NRPSOHNVLWDV� NRQILJXUDVL� OLQJNXQJDQ
SHQJHQGDSDQ� VHGLPHQ� PHQMDGL� VLPSXODQ� \DQJ� VDQJDW
SHQWLQJ� GDQ� EHUPDQIDDW� EDJL� SURVSHNVL� KLGURNDUERQ� GL
&HNXQJDQ�$VUL�GL�VDDW�LQL�GDQ�PDVD�\DQJ�DNDQ�GDWDQJ��

8&$3$1�7(5,0$�.$6,+
3HQXOLV� EHUWHULPDNDVLK� NHSDGD� VHOXUXK�&R�$XWKRUV

DWDV� NRODERUDVL� GDQ� NRQWULEXVL� \DQJ� GLEHULNDQ�� 7HULPD
NDVLK� MXJD� GLVDPSDLNDQ� NHSDGD� 3HUWDPLQD� +XOX� (QHUJL
26(6�DWDV�SHQ\HGLDDQ�GDQ�SHPDQIDDWDQ�GDWD��SHQJJXQDDQ
IDVLOLWDV�� VHUWD� GLVNXVL� WHNQLV� GDQ� WDNWLV� GHQJDQ� 7LP
6XEVXUIDFH� 'HYHORSPHQW� ±� 7DODQJDNDU� )RUPDWLRQ
7HFKQLFDO� ,QWHUHVWV� *URXS�� \DQJ� GLODNXNDQ� VHODPD
SHODNVDQDDQ�SHQHOLWLDQ�GDQ�SHQ\XVXQDQ�SDSHU�LQL��7HULPD
NDVLK� XQWXN� MDMDUDQ� FLYLWDV� DFDGHPLFD� 3URJUDP� 6WXGL
3DVFDVDUMDQD� )DNXOWDV� 7HNQLN� *HRORJL� 8QLYHUVLWDV
3DGMDGMDUDQ� DWDV� SHQGDPSLQJDQ�� PDVXNDQ� VHUWD� VDUDQ
\DQJ� GLVDPSDLNDQ� XQWXN� PHQ\HPSXUQDNDQ� DOXU� GDQ

PHWRGH� \DQJ� GLJXQDNDQ�� KLQJJD� PHQGDSDWNDQ� KDVLO
SHQHOLWLDQ�\DQJ�KROLVWLN�GDQ�NRPSUHKHQVLI�

'$)7$5�$&8$1
$EUHX��9��6��DQG�$QGHUVRQ�� -��%��� ������*ODFLDO�(XVWDV\

'XULQJ� WKH� &HQR]RLF�� 6HTXHQFH� 6WUDWLJUDSKLF
,PSOLFDWLRQV��7KH�$$3*�%XOOHWLQ����������SS�������
�����

+DOO�� 5��� ������ 7KH� 3DODHRJHRJUDSK\� RI� 6XQGDODQG� DQG
:DOODFHD� VLQFH� WKH� /DWH� -XUDVVLF�� -�� /LPQRO� ��
�6����SS��������

/HORQR��(�%���������3ROOHQ�5HFRUGV�IURP�7KH�2OLJRFHQH
RI�:HVWHUQ�,QGRQHVLD�DV�WKH�(YLGHQFHV�RI�&OLPDWH
&KDQJHV��6FLHQWLILF� &RQWULEXWLRQ� RI�2LO� DQG�*DV�
�������SS�����������

0LDOO�� $�'��� ������ )DFLHV� 7\SH� DQG� 9HUWLFDO� 3URILOH
0RGHOV� LQ� %UDLGHG� 5LYHU� 'HSRVLWV�� &DQDGLDQ
6RFLHW\�RI�3HWUROHXP�*HRORJLVWV�������������

0RUOH\�� 5�-��� ������ 3DO\QRORJ\� RI� 7HUWLDU\� DQG
4XDWHUQDU\� 6HGLPHQWV� LQ� 6RXWKHDVW� $VLD�
3URFHHGLQJV� RI� WKH� �WK� $QQXDO� &RQYHQWLRQ�
,QGRQHVLDQ�3HWUROHXP�$VVRFLDWLRQ��0D\������� SS
��������

0RUOH\��5�-���������2ULJLQ�DQG�(YROXWLRQ�RI�7URSLFDO�5DLQ
)RUHVWV��:LOH\�	�6RQV��/RQGRQ������SS�

1LFKROV��*���������6HGLPHQWRORJ\�DQG�6WUDWLJUDSK\���QG
(GLWLRQ��:LOH\�%ODFNZHOO��8.������SS�

3\UF]�� -�0�� GDQ� 'HXWVFK�� &�9��� ������ *HRVWDWLVWLFDO
5HVHUYRLU� 0RGHOLQJ�� 2[IRUG� 8QLYHUVLW\� 3UHVV�
1HZ�<RUN����������

5DKDUGMR�� $�� 7��� 3ROKDXSHVV\�� $�� $��� :L\RQR�� 6��
1XJUDKDQLQJVLK�� /�� DQG� /HORQR�� (�� %��� �����
=RQDVL� 3ROHQ� 7HUVLHU� 3XODX� -DZD�� 3URFHHGLQJV
,$*,����UG�$QQXDO�&RQYHQWLRQ��

5DODQDUNR�� '��� 1XJURKR�� 3��� 5XODQGRNR�� :��� �����
6HLVPLF� ([SUHVVLRQ� RI� 3DOHRJHQH� 7DODQJDNDU
)RUPDWLRQ�� $VUL� 	� 6XQGD� %DVLQ�� -DYD� 6HD� ±
,QGRQHVLD�� ,QGRQHVLDQ� -RXUQDO� RI� 6HGLPHQWDU\
*HRORJ\��-DNDUWD�

6XNDQWR�� -��� )�� 1XQXN��� $OGULFK�� -�%��� 5LQHKDUW�� *�3��
0LUFKHOO�� -��� ������ 3HWUROHXP� 6\VWHP� RI� WKH�$VUL
%DVLQ�� -DYD� 6HD�� ,QGRQHVLD��3URFHHGLQJ� ,3$� ��WK
$QQXDO�&RQYHQWLRQ��-DNDUWD����������

6LQJHU��5��/��� ������3DO\QRORJLFDO�2UJDQLF�0DWWHU� IURP
7KH�/DWH�(RFHQH�RI�7KH�,VOH�RI�:LJKW��(QJODQG�DQG
7KH� +RORFHQH� RI� 7KH� 0RELOH� 'HOWD�� $ODEDPD�
86$�� 8QSXEOLVKHG� 3K'� 7KHVLV�� 8QLYHUVLW\� RI
/RQGRQ������SS�

:LJKW�� $��� )ULHVWDG�� +��� $QGHUVRQ�� ,��� :LFDNVRQR�� 3�
5HPLQJWRQ��&�+���������([SORUDWLRQ�+LVWRU\�RI�WKH
2IIVKRUH�6(�6XPDWUD�36&��-DYD�6HD��,QGRQHVLD��LQ
3HWUROHXP� *HRORJ\� RI� 6RXWKHDVW� $VLD�� )UDVHU�
0DWWKHZV��DQG�0XUSK\��HGV����*HRORJLFDO�6RFLHW\
6SHFLDO�3XEOOLFDWLRQ�1R���������������
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<RXQJ�� 5��� +DUPRQ\��:�(��� *XQDZDQ� -��� %XGL\DQWR� 7��
������:LGXUL� )LHOG�� 2IIVKRUH� 6RXWKHDVW� 6XPDWUD�
6DQGERG\� *HRPHWULHV� DQG� WKH� 5HVHUYRLU� 0RGHO�

3URFHHGLQJV� RI� WKH� ,QGRQHVLDQ� 3HWUROHXP
$VVRFLDWLRQ����������������
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%,2=21$�'(/7$�0$+$.$0�02'(51�%(5'$6$5.$1�
.8038/$1�)25$0,1,)(5$�%(17,.�.(&,/�'$1�32/(1�

.$/,0$17$1�7,085

%,2=21(�2)�02'(51�0$+$.$0�'(/7$
%$6('�21�60$//�%(17+,&�)25$0,1,)(5$�$1'�32//(1�$66(0%/$*(6�

($67�.$/,0$17$1��

/LD�-XUQDOLDK�GDQ�:LQDQWULV�

� )DNXOWDV�7HNQLN�*HRORJL��8QLYHUVLWDV�3DGMDGMDUDQ��-DWLQDQJRU
�&NBJM��MJBKVSOBMJBI!VOQBE�BD�JE

%0*������������KHL��������������

'LWHULPD������������������'LVHWXMXL�������������

$%675$.

/RNDVL� SHQHOLWLDQWHUOHWDNGL� 'HOWD�0DKDNDP�� .DOLPDQWDQ� 7LPXU�� � 6HEDQ\DN� ��� VDPSHO� VHGLPHQ� GLDPELO� GDUL� �
EDJLDQ�GHOWD��\DLWX�GHOWD�SODLQ��GHOWD�IURQW�GDQ�GLVWULEXWDU\�FKDQQHO��3HQHOLWLDQ�NXPSXODQ�IRUDPLQLIHUD�EHQWLN�NHFLO�GDQ
SROHQ� GLODNXNDQ� XQWXN�PHQJHWDKXL� ELR]RQDVL� 'HOWD�0DKDNDP�PRGHUQ�� � +DVLO� SHQHOLWLDQ� LQL� GDSDW�PHPSHUND\D� GDWD
PLNURIDXQD�GDQ�GDSDW�GLJXQDNDQ�VHEDJDL�LQGLNDWRU�OLQJNXQJDQ�GDUL�GDHUDK�SHQHOLWLDQ��$QDOLVLV�IRUDPLQLIHUD�EHQWLN�NHFLO
GDQ�SROHQ�GLODNXNDQ�GHQJDQ�PHWRGH�NXDQWLWDWLI���6HODQMXWQ\D��$QDOLVLV�.OXVWHU�GLJXQDNDQ�GDODP�SHQHQWXDQ�ELR]RQD�'HOWD
0DKDNDP���+DVLO�SHQHOLWLDQ�PHQXQMXNNDQ�'HOWD�0DKDNDP�WHUEDJL�PHQMDGL���ELR]RQD��\DLWX�%LR]RQD�,��3ROHQ�SDOPDH�
WHUOHWDN� GL� GHOWD� SODLQ�� %LR]RQD� ,,� �)RUDPLQLIHUD� ³$´�� GDQ� � %LR]RQD� ,,,� �)RUDPLQLIHUD� ³%´�� WHUOHWDN� GL� GHOWD� IURQW�
6HPHQWDUD� LWX�� %LR]RQD� ,9� �3ROHQ� QRQ� PDQJURYH�� WHUOHWDN� GL� GHOWD� SODLQ�� GHOWD� IURQW� GDQ� GLVWULEXWDU\� FKDQQHO�
%HUGDVDUNDQ� SROD� SHQ\HEDUDQ� ELR]RQD�� %DJLDQ� 8WDUD� 'HOWD� 0DKDNDP� PHPSXQ\DL� ELR]RQD� \DQJ� OHELK� EHUDJDP
GLEDQGLQJNDQ�GHQJDQ�EDJLDQ�6HODWDQ�'HOWD�0DKDNDP�
.DWD�NXQFL��'HOWD�0DKDNDP��)RUDPLQLIHUD�%HQWLN�.HFLO��3ROHQ��%LR]RQD�

$%675$&7

7KHUH�VHDUFK�DUHD�LV�ORFDWHG�LQ�0DKDNDP�'HOWD�(DVW�.DOLPDQWDQ��$W�D�ORW�RI����VHGLPHQW�VDPSOHV�ZHUH�WDNHQ�IURP
��SDUWV�RI�WKH�GHOWD��L�H���WKH�GHOWD�SODLQ��GHOWD�IURQW�DQG�GLVWULEXWDU\�FKDQQHO��6WXG\�RQ�VPDOO�EHQWKLF�IRUDPLQLIHUD�DQG
SROOHQ� FROOHFWLRQV�ZDV�FRQGXFWHG� WR� ILQGRXW�ELR]RQDWLRQ�RI�0RGHUQ�0DKDNDP�'HOWD��7KH�UHVXOWV�RI� WKLV� VWXG\�FDQ�EH
HQULFKHG�PLFURIDXQD�GDWD�DQG�FDQ�EH�XVHG�DV�HQYLURQPHQWDO�LQGLFDWRUV�IURP�WKH�UHVHDUFK�DUHD��$QDO\VLV�RI�VPDOO�EHQWKLF
IRUDPLQLIHUD�DQG�SROOHQ�LV�GRQH�E\�TXDQWLWDWLYH�PHWKRGV��)XUWKHUPRUH��FOXVWHU�DQDO\VLVLV�XVHG�LQ�WKH�GHWHUPLQDWLRQ�RI�WKH
0DKDNDP� 'HOWD� ELR]RQH�� 7KH� UHVXOWV� VKRZHG� WKH� 0DKDNDP� 'HOWD� LV� GLYLGHG� LQ� WR� �� ELR]RQHV�� QDPHO\� %LR]RQH,
�3ROHQSDOPDH��LV�VLWHG�LQ�WKH�SODLQ�GHOWD��%LR]RQH�,,��)RUDPLQLIHUD��$���DQG�%LR]RQH�,,,��)RUDPLQLIHUD��%���ZHUH�ORFDWHG
LQ�WKH�GHOWD�IURQW��0HDQ�ZKLOH��%LR]RQH�,9��3ROHQQRQ�PDQJURYH��LV�ORFDWHG�LQ�WKH�GHOWD�SODLQ��GHOWD�IURQW�DQG�GLVWULEXWDU\
FKDQQHO��%DVHG�RQ� WKH� GLVWULEXWLRQ� SDWWHUQ� RI�ELR]RQH�� WKH�1RUWKHUQ�3DUW�RI� WKH�0DKDNDP�'HOWD�KDV� D�PRUH�GLYHUVH
ELR]RQH�FRPSDUHG�WR�WKH�VRXWKHUQ�SDUW�RI�WKH�0DKDNDP�'HOWD�
.H\ZRUG��0DKDNDP�'HOWD��6PDOO�%HQWKLF�)RUDPLQLIHUD��3ROOHQ��%LR]RQH�

.RQWULEXVL�
/LD�-XUQDOLDK�DGDODK�NRQWULEXWRU�XWDPD�SDGD�PDNDODK�LQL��VHGDQJNDQ�:LQDQWULV�DGDODK�NRQWULEXWRU�DQJJRWD�
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3(1'$+8/8$1
'HOWD� DGDODK� SURJUDGDVL� GDUL� VHGLPHQ� NODVWLN� NH

GDODP� SDSDUDQ� GDQJNDO�� � %LDVDQ\D� GHOWD� PHQXWXSL� DUHD
\DQJ� VDQJDW� OXDV� GDQ� GLSHQJDUXKL� ROHK� EHUEDJDL� SURVHV
IOXYLDO� GDQ� SURVHV�SURVHV� PDULQ� VHKLQJJD� WHUEHQWXNODK
EHUEDJDL� VXE� HQYLURQPHQW� \DQJ� EHUEHGD� SDGD� VHEXDK
GHOWD�� 'HOWD� WHUGLULGDUL� �� VXE� HQYLURQPHQW� XWDPD�� \DLWX�
GHOWD� SODLQ�� GHOWD� IURQW� GDQ� SURGHOWD� �0XUUD\�� �����
%KDWWDFKDU\D�GDQ�:DONHU�������

'HOWD�0DKDNDP�WHUOHWDN�GL�3DQWDL�7LPXU�.DOLPDQWDQ
PHUXSDNDQ� VLVWHP� GHOWD� \DQJ� GLSHQJDUXKL� EDLN� ROHK
SURVHV� IOXYLDO� GDQ� SURVHV�PDULQ� �6WRUPV�� GNN�� ����� GDQ
/DPEHUW�� ������� 6HODQMXWQ\D� EHUGDVDUNDQ� VLVWHP
GLVWULEXWDU\��6WRUPV��GNN�������PHPEDJL�'HOWD�0DKDNDP
PHQMDGL� �� VLVWHP�� \DLWX�� 6RXWKHUQ� 'LVWULEXWDU\�
,QWHUGLVWULEXWDU\�V\VWHP�GDQ�1RUWKHUQ�GLVWULEXWDU\�V\VWHP�

6HFDUD�JHRORJL��'HOWD�0DKDNDP�PHUXSDNDQ�DOXYLXP
EHUXPXU� +RORVHQ� \DQJ� WHUGLUL� GDUL� NHULNLO�� SDVLU�� GDQ
OXPSXU�WHUHQGDSNDQ�GDODP�OLQJNXQJDQ�VXQJDL��UDZD��GHOWD
GDQ�SDQWDL��6XSULDWQD��GNN���������-HQLV�OLQJNXQJDQ�\DQJ
EHUDJDP� PHQ\HEDENDQ� 'HOWD� 0DKDNDP
GLKXQL� ROHK� EHUEDJDL� PDFDP� ELRWD�
3HQHOLWLDQ� WHQWDQJ� IORUD�GDQ� IDXQD� GL�'HOWD
0DKDNDP� WHODK� EDQ\DN� GLODNXNDQ�� WHWDSL
EHOXP� DGD� SHQHOLWLDQ� WHQWDQJ� GLVWULEXVL
SROHQ� GDQ� IRUDPLQLIHUD� EHQWLN� NHFLO� VHFDUD
EHUVDPDDQ� GL� VHOXUXK� EDJLDQ� GDUL� 'HOWD
0DKNDP�� 3HQHOLWLDQ� LQL� PHUXSDNDQ
SHQJHPEDQJDQ� GDUL� SHQHOLWLDQ� WHUGDKXOX�
\DLWX��/DPEHUW� �������\DQJ�KDQ\D�PHQHOLWL
WHQWDQJ� IRUDPLQLIHUD� GL� 'HOWD� 0DKDNDP�
VHGDQJNDQ� -XUQDOLDK� 	� :LQDQWULV� ������
PHQHOLWL� SHQ\HEDUDQ� IRUDPLQLIHUD
EHQWLNNHFLO�GDQ�SROHQ�KDQ\D�GLEDJLDQ�GHOWD
IURQW�� �%HUGDVDUNDQ�KDO� WHUVHEXW� WXMXDQ�GDUL
SHQHOLWLDQ� LQL� DGDODK� XQWXN� PHPHWDNDQ
ELR]RQD� 'HOWD� 0DKDNDP� EHUGDVDUNDQ
NXPSXODQ� IRUDPLQLIHUD� EHQWLN� NHFLO� GDQ
SROHQ���'LKDUDSNDQ�KDVLO�SHQHOLWLDQ�LQL�GDSDW
PHOHQJNDSL� KDVLOGDUL� SHQHOLWLDQ� WHUGDKXOX�
WHUXWDPD� GDODP� LQYHQWDULVDVL� GDWD
PLNURIDXQD� GL� 'HOWD�0DKDNDP�� 6HODLQ� LWX�
NHDQHNDUDJDPDQ� ELRWD� GL� � 'HOWD�0DKDNDP
GDSDW� GLMDGLNDQ� LQGLNDWRU� NHDGDDQ
OLQJNXQJDQ�GDHUDK�SHQHOLWLDQ�

0(72'(
3HQJDPELODQ����VDPSHO�VHGLPHQ�XQWXN

DQDOLVLV�IRUDPLQLIHUD�EHQWLN�NHFLO�GDQ�SROHQ
GLODNXNDQ� GL� WLJD� EDJLDQ� GDUL� GHOWD
0DKDNDP��\DLWX�����VDPSHO�GDUL�GHOWD�SODLQ�
��� VDPSHO� GDUL� GHOWD� IURQW� GDQ� ��� VDPSHO
GDUL� GLVWULEXWDU\� FKDQQHO� �*DPEDU� ���
6DPSHO� VHGLPHQ� GLDPELO� GHQJDQ
PHQJJXQDNDQ� DODW� FRPRW� �JUDE� VDPSOHU��
3HQJDPELODQ� VDPSHO� GL� SHUDLUDQ� ODXW

GDQJNDO� GLDPELO� GHQJDQ� PHQJJXQDNDQ� SHUDKX�� � 7LWLN
NRRUGLQDW� VHWLDS� VHGLPHQ� GL� SORW� GHQJDQ� PHQJJXQDNDQ
DODW�EDQWX�*OREDO�3RVLWLRQLQJ�6\VWHP��*36����

3HQJXPSXODQ�GDWD�IRUDPLQLIHUD�EHQWLNNHFLO�GDQ�GDWD
SROHQ�GLODNXNDQ�GHQJDQ�PHWRGH�NXDQWLWDWLI��3HQJXPSXODQ
GDWD� IRUDPLQLIHUD� NHFLO� GLPXODL� GHQJDQ� SURVHVLQJ
SUHSDUDVL� VDPSHO� PHQJJXQDNDQ� GHWHUMHQ�� 6HWLDS� VDPSHO
VHGLPHQ� GLUHQGDP� GHQJDQ� GHWHUMHQ� NHPXGLDQ� GLFXFL� GL
EDZDK� DLU� PHQJDOLU� VDPSDL� EHUVLK� GL� GDODP� D\DNDQ
EHUXNXUDQ� ����PHVK�� 6HWHODK� LWX�� VDPSHO� GLNHULQJNDQ� GL
GDODP�RYHQ�GHQJDQ� VXKX� ���&� VDPSDL�NHULQJ�� � 6HVXGDK
NHULQJ� VDPSHO� \DQJ� VXGDK� EHUEHQWXN� EXWLUDQ� VLDS
XQWXNGLMHQWLN�� GLGHWHUPLQDVL� GDQ� GLKLWXQJ�� 3HQJDPDWDQ
GDQ�SHQJKLWXQJDQ�MXPODK�VSHVLHV�GDQ�VSHVLPHQ�GLODNXNDQ
SDGD� VHWLDS�� JUDP� VDPSHO� VHGLPHQ� NHULQJ� GLEDZDK
PLNURVNRS� ELQRNXOHU�� � 3URVHV� LGHQWLILNDVL� GDUL� VHWLDS
VSHVLHV�IRUDPLQLIHUD�EHQWLN�NHFLO�GLODNXNDQ�PHQJDFX�SDGD
/RHEOLFK	�7DSSDQ��������GDQ�9DQ�0DUOH���������GHQJDQ
PHPSHUKDWLNDQ� NRPSRVLVL� GLQGLQJ� FDQJNDQJ�� EHQWXN
NDPDU��MXPODK�NDPDU��VXVXQDQ�NDPDU��EHQWXN�DSHUWXU�GDQ
RUQDPHQWDVL�����

*DPEDU���� /RNDVL�3HQHOLWLDQ'HOWD�0DKDNDP��PRGLILNDVL�GDUL�*RRJOH�PDS�
GDQ� /RNDVL� � 7LWLN� 3HQJDPELODQ� 6DPSHO� 6HGLPHQ� GL� 'HOWD
0DKDNDP��PRGLILNDVLGDUL-XUQDOLDK�GDQ�:LQDQWULV�������
�  � WLWLN� ORNDVL� SHQJDPELODQ� VDPSHO� VHGLPHQ� GL� GHOWD� IURQW�
 �WLWLN�ORNDVL�SHQJDPELODQ�VDPSHO�VHGLPHQ�GL�GHOWD�SODLQ��  

WLWLN� ORNDVL� SHQJDPELODQ� VDPSHO� VHGLPHQ� GL� GLVWULEXWDU\
FKDQQHO������������������������� �GLVWULEXWDU\�FKDQQHO�
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$QDOLVLV� SROHQ� GLDZDOL� GHQJDQ� SUHSDUDVL� ��� JUDP
VDPSHO� NHULQJ� GHQJDQ� PHQJJXQDNDQ� PHWRGH� DVHWROLVLV�
3HQJDPDWDQ� SROHQ� GDQ� VSRUD� PHQJJXQDNDQ� PHWRGH� OX[
REVFXULWDV��SDGD�SHUEHVDUDQ�OHQVD�RE\HNWLI���[�����[�GDQ
���[� GHQJDQ� SHUEHVDUDQ� OHQVD� RNXOHU� ��[�� 3URVHV
LGHQWLILNDVL� PHQJDFX� NHSDGD� EHEHUDSD� UHIHUHQVL�� \DLWX
:LOODUG�� GNN�������� 6XQ�GNN�������� +XDQJ� 	� 7VHQJ�
&KLHQJ� �������� 6RZXQPL� �������� GDQ� (UGWPDQ�������
6HOXUXK�SURVHV�SUHSDUDVL�GDQ�SURVHV�LGHQWLILNDVL�GLODNXNDQ
GL� /DERUDWRULXP3DOHRQWRORJL�� )DNXOWDV� 7HNQLN� *HRORJL�
8QLYHUVLWDV�3DGMDGMDUDQ�

$QDOLVLV� .OXVWHU� PHQJJXQDNDQ� 3URJUDP� 6WDWLVWLFDO
3URGXFW�DQG�6HUYLFH�6ROXWLRQ��6366��GLODNXNDQ�WHUKDGDS

VHPXD�GDWD�IRUDPLQLIHUD�EHQWLN�NHFLO�GDQ�SROHQ��7DEHO����
'L� GDODP� SHQHOLWLDQ� LQL� GDWD� SROHQ� GLEDJL� PHQMDGL� �
NHORPSRN�� \DLWX�� SROHQ� SDOPDH�� SROHQ� PDQJURYH� GDQ
SROHQ� QRQ�PDQJURYH� XQWXN�PHPSHUROHK� KDVLO� \DQJ� EDLN
GDODP�SURVHV�DQDOLVLV�NOXVWHU�

+$6,/
.HOLPSDKDQ� IRUDPLQLIHUD� EHQWLN� NHFLO� GDQ� SROHQ

SDGD�7DEHO���PHPSHUOLKDWNDQ�MXPODK�IRUDPLQLIHUD�EHQWLN
NHFLO� \DLWX� VHEDQ\DN� ����� VSHVLPHQ� OHELK� VHGLNLW
GLEDQGLQJNDQ� GHQJDQMXPODK� SROHQ� \DLWX� VHEDQ\DN� ����
EXWLU��+DO� LQL�PHQXQMXNNDQ� EDKZD� VHEDJLDQ� EHVDU�'HOWD
0DKDNDP�GLWHPSDWL�ROHK�WXPEXKDQ��+DVLO�DQDOLVLV�NOXVWHU
WHUKDGDS�NHOLPSDKDQ�IRUDPLQLIHUD�EHQWLN�NHFLO�GDQ�SROHQ
GDODP����VDPSHO�VHGLPHQ�PHPEHQWXN�GHQGRJUDP�VHSHUWL
SDGD� *DPEDU��� %HUGDVDUNDQ� GHQGRJUDP� WHUVHEXW�� 'HOWD
0DKDNDP�GDSDW�GLEDJL�PHQMDGL����HPSDW��ELR]RQD��\DLWX�
%LR]RQD�,��3ROHQ�3DOPDH���%LR]RQD�,,��)RUDPLQLIHUD�³$´��
%LR]RQD� ,,,� �)RUDPLQLIHUD� ³%´�� GDQ� %LR]RQD� ,9� �3ROHQ

7DEHO���� .HOLPSDKDQ� )RUDPLQLIHUD� %HQWLN� .HFLO� GDQ
3ROHQ� GL� 'HOWD� 0DKDNDP� �') GHOWD� IURQW�
'3 GHOWD�SODLQ��'& GLVWULEXWDU\FKDQQHO�

*DPEDU���� 'HQGRJUDP� +DVLO� $QDOLVLV� .OXVWHU� 'HQJDQ
0HQJJXQDNDQ�3URJUDP�6366�
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QRQ� PDQJURYH��� � 3HQDPDDQ� GDUL� VHPXD� ELR]RQD
EHUGDVDUNDQ�GRPLQDQVL�GDUL�ELRWDQ\D��7DEHO����

.HOLPSDKDQ� GDUL� IRUDPLQLIHUD� EHQWLN� NHFLO�� SROHQ
SDOPDH�� SROHQ� PDQJURYH� GDQ� SROHQ� QRQ� PDQJURYH� GL
VHWLDS� ELR]RQD� PHQJDODPL� SHUXEDKDQ� �7DEHO� ���� � 3DGD
%LR]RQD� ,�\DQJ� WHUOHWDN�GL�GHOWD�SODLQ�NHOLPSDKDQ�SROHQ
SDOPDH� VDQJDW� PHQRQMRO� GLEDQGLQJNDQ� GHQJDQ
IRUDPLQLIHUD�EHQWLN��NHFLO��SROHQ�PDQJURYH�GDQ�SROHQ�QRQ
PDQJURYH�� VHEDOLNQ\DSDGD� � ELR]RQD� ,,� GDQ� ELR]RQD� ,,,
\DQJ� WHUOHWDN� GL� GHOWD� IURQW� IRUDPLQLIHUD� EHQWLN� NHFLO
PHPSXQ\DL� NHOLPSDKDQ� \DQJ� VDQJDW�PHQRQMRO� �*DPEDU
���

6HODQMXWQ\D�SDGD�ELR]RQD� ,9�\DQJ�PHQFDNXS�GHOWD
IURQW��GHOWD�SODLQ�GDQ�GLVWULEXWDU\�FKDQQHO�NHORPSRN�\DQJ
PHQGRPLQDVL� DGDODK� NHORPSRN� SROHQ� QRQ� PDQJURYH�
%HUEHGD�GHQJDQ� �NHOLPSDKDQ�ELRWD�SDGD�ELR]RQDODLQQ\D�
SHUEHGDDQ� NHOLPSDKDQ� VHWLDS� MHQLV� ELRWD� WLGDN� EHUEHGD
VHFDUD�VLJQLILNDQ�SDGD�ELR]RQD�,9�

%LR]RQD�,��3ROHQ�3DOPDH�
7HUGLUL�GDUL����VDWX��VDPSHO�VHGLPHQ\DLWX�'3���\DQJ

WHUOHWDN�GL�%DJLDQ�8WDUD�'HOWD�0DKDNDP�SDGD�WLGDO�GHOWD
SODLQ� �*DPEDU� ���� 3DGD]RQD� LQL� GLWHPXNDQ� IRUDPLQLIHUD
EHQWLN� NHFLO�� SROHQ� SDOPDH�� SROHQ� PDQJURYH� GDQ� SROHQ
QRQ� PDQJURYH�� 3ROHQ� SDOPDH� PHQGRPLQDVL� ELR]RQD� ,
VHKLQJJD� GLQDPDNDQ� ELR]RQD� SROHQ� SDOPDH� �7DEHO� ���
-XPODK� EXWLU� SROHQ� SDOPDH� DGDODK� ����� GDUL� ��� VSHVLHV�
'DUL����VSHVLHV�SROHQ�SDOPDH�\DQJ�GLWHPXNDQ�WHUGDSDW��
VSHVLHV� WHUSLOLK�� \DLWX�� 1\SD� IUXWLFDQV� GDQ�2QFRVSHUPD
WLJLOODULXP��7DEHO������

%LR]RQD�,,��)RUDPLQLIHUD�³$´�
%LR]RQD� � ,,� VDPD� GHQJDQ� %LR]RQD� ,� KDQ\D

PHPSXQ\DL��� �VDWX�� DQJJRWD� VDPSHO� VHGLPHQ�\DLWX�')�
\DQJ�WHUOHWDN�GL�%DJLDQ�8WDUD�'HOWD�0DKDNDP�SDGD�GHOWD
IURQW� �*DPEDU� ���� � %LR]RQD� LQL� VDPD� GHQJDQ� ELR]RQD� ,
WHUGLUL�GDUL�IRUDPLQLIHUD�EHQWLN�NHFLO��SROHQ�SDOPDH��SROHQ
PDQJURYH� GDQ� SROHQ� QRQ� PDQJURYH�� WHWDSL� \DQJ
PHQGRPLQDVL� DGDODK� IRUDPLQLIHUD� EHQWLN� NHFLO� GHQJDQ
MXPODK�VSHVLHV����GDQ�MXPODK�VSHVLPHQ�������'DUL�VHOXUXK
VSHVLHV�IRUDPLQLIHUD�EHQWLNNHFLO�\DQJ�GLWHPXNDQ�WHUGDSDW
�� VSHVLHV� WHUSLOLK� \DLWX� $PPRQLD� WHSLGD�� +HWHUROHSD
VXEKDLGLQJHULL�� $VWHURURWDOLD� WULVSLQRVD�� (OSKLGLXP

GHSUHVVHOXP�� &LELFLGRLGHV� PHGLRFULV� GDQ� $PPRQLD
EHFFDULL� �7DEHO� ���� -HQLV� IRUDPLQLIHUD� EHQWLN� NHFLO� \DQJ
PHQGRPLQDVL� ELR]RQDLQLD� DGDODK� $PPRQLD� EHFFDULL
EHUMXPODK� ���� VSHVLPHQ� DWDX� VHNLWDU� ���� GDUL� WRWDO
MXPODK�VSHVLPHQ�IRUDPLQLIHUD�EHQWLN�NHFLO�

%LR]RQD�,,,��)RUDPLQLIHUD�³%´�
%LR]RQD� ,,,� WHUGLUL� GDUL� �� VDPSHO� VHGLPHQ�� \DLWX�

')��� ')���� ')���� ')���� ')���� ')���� ')���� ')���
6HOXUXK� VDPSHO� VHGLPHQ� WHUOHWDN� GL�GHOWD� IURQW� �*DPEDU
�����6DPD�VHSHUWL�%LR]RQD�,�GDQ�,,��%LR]RQD�,,,�WHUGLUL�GDUL
IRUDPLQLIHUD�EHQWLN�NHFLO��SROHQ�SDOPDH��SROHQ�PDQJURYH
GDQ� SROHQ� QRQ� PDQJURYH�� � )RUDPLQLIHUD� EHQWLN� NHFLO
PHQGRPLQDVL� ELR]RQD� ,,,� GHQJDQ� MXPODK� VSHVLHV��� GDQ
MXPODK� VSHVLPHQ� ������ �7HUGDSDW� �� VSHVLHV� IRUDPLQLIHUD
EHQWLN� NHFLO� WHUSLOLK�� \DLWX�� � (OSKLGLXP� GHSUHVVHOXP�
(OSKLGLXP� MHQVHQL�� $PPREDFXOLWHV� DJJOXWLQDQV�
$VWHURURWDOLD� WULVSLQRVD��7URFKDPPLQD�QDQD��+HWHUROHSD

7DEHO���� .HOLPSDKDQ�GDUL�)RUDPLQLIHUD�%HQWLN��.HFLO��3ROHQ�3DOPDH��3ROHQ�0DQJURYH�GDQ
3ROHQ� 1RQ� 0DQJURYH� 3DGD� 6HWLDS� %LR]RQDGL� 'HOWD� 0DKDNDP� �ZDUQD� PHUDK
PHQXQMXNNDQ�QLODL�NHOLPSDKDQ�WHUWLQJJL��

*DPEDU���� *UDILN�.HOLPSDKDQ�%LRWD�'DUL�6HWLDS�%LR]RQD�'HOWD�0DKDNDP
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VXEKDLGLQJHULL�GDQ�$PPRQLD�EHFFDULL��)RUDPLQLIHUD�\DQJ
GRPLQDQ� VDPD� GHQJDQ� GL� ELR]RQD� ,,�� \DLWX� $PPRQLD
EHFFDULL�GHQJDQ� MXPODK����� VSHVLPHQ� DWDX� VHEHVDU����
GDUL�WRWDO�VSHVLPHQ�IRUDPLQLIHUD���

%LR]RQD�,9��3ROHQ�QRQ�PDQJURYH�
%LR]RQD�3ROHQ�QRQ�PDQJURYH�WHUGLUL�GDUL����VDPSHO

VHGLPHQ� \DQJ� WHUOHWDN� GL� GHOWD� IURQW�� GHOWD� SODLQ� GDQ
GLVWULEXWDU\� FKDQQHO� �*DPEDU� ���� %HUGDVDUNDQ
IRUDPLQLIHUD� EHQWLN� NHFLO� GDQ� SROHQ� \DQJ� GLWHPXNDQ�
MXPODK�SROHQ�QRQ�PDQJURYH�PHUXSDNDQ�MHQLV�\DQJ�SDOLQJ
EDQ\DN�GLWHPXNDQ�\DLWX�VHEHVDU������EXWLU�GHQJDQ�MXPODK
VSHVLHV�������7HUGDSDW���NHORPSRN�WHUSLOLK�GDUL�SROHQ�QRQ
PDQJURYH�� \DLWX�� &\SHUDFHDHGDQ� *UDPLQDH�
*UDPLQDHPHUXSDNDQNHORPSRN� \DQJ� SDOLQJ� EDQ\DN
MXPODKQ\D��7DEHO����

3(0%$+$6$1
%LR]RQD�,��3ROHQ�SDOPDH��\DQJ�WHUOHWDN�GL�GHOWD�SODLQ

EDJLDQ� DWDV� GLGRPLQDVL� ROHK� MHQLV� 3ROHQ� SDOPDH
2QFRVSHUPDWLJLOODULXP� �*DPEDU� ����0HQXUXW�:LQDQWULV�
GNN�� ������� � 2QFRVSHUPDWLJLOODULXP� PHUXSDNDQ
WXPEXKDQ�\DQJ�PHQJKDVLONDQ�SROHQ�GDODP�MXPODK�EDQ\DN
SDGD� OLQJNXQJDQ� \DQJ� WHUKXEXQJ� GHQJDQ� GLVWULEXWDU\
FKDQQHO���0HQXUXW�%KDWWDFKDU\D�GDQ�:DONHU��������GHOWD
SODLQ� PHUXSDNDQ� EDJLDQ� GDUL� GHOWD� \DQJ� PHQJDQGXQJ
GLVWULEXWDU\�FKDQQHO��VHKLQJJD�GDSDW�GLSHUNLUDNDQ�EDKZD
GHOWD� SODLQ� PHUXSDNDQ� OLQJNXQJDQ� \DQJ� RSWLPDO� XQWXN
SHUNHPEDQJDQ�NHKLGXSDQ�2QFRVSHUPDWLJLOODULXP���

%LR]RQD� ,,� �)RUDPLQLIHUD� ³$´�� GDQ� ELR]RQD� ,,,
�)RUDPLQLIHUD� ³%´�� WHUOHWDN�SDGD�GHOWD� IURQW�PHPSXQ\DL
MHQLV� IRUDPLQIHUD� EHQWLN� NHFLO� GRPLQDQ�\DQJ� VDPD�\DLWX
$PPRQLD� EHFFDULL�� WHWDSL� MXPODK� VSHVLPHQQ\D� EHUEHGD�

-XPODK�VSHVLPHQ�GDUL�$��EHFFDULL�SDGD�ELR]RQD� ,,,� OHELK
EDQ\DN� GLEDQGLQJNDQ� GHQJDQ� MXPODK� VSHVLPHQ� SDGD
%LR]RQD� ,,�� 6SHVLHV�$PPRQLD� EHFFDULL�PHUXSDNDQ� MHQLV
IRUDPLQLIHUD� EHQWLN� NHFLO� \DQJ� WHUPDVXN� NH� GDODP
NHORPSRN� $PPRQLD�0HQXUXW� 0XUUD\� ������� NHORPSRN
$PPRQLD� SDGD� XPXPQ\D� KLGXS� VHFDUD� LQIDXQDO�
KHUELYRUD�� WHUVHEDU� OXDV�SDGD� OLQJNXQJDQ�PDULQ�PDUMLQDO
GL�VHOXUXK�GXQLD��SDGD�XPXPQ\D�KLGXS�GL�GDODP�VHGLPHQ
GHQJDQ� EHUEDJDL� MHQLV� OXPSXU� GDQ� NDQGXQJDQ� 7RWDO
2UJDQLF�&DUERQ��72&��WLQJJL��VDOLQLWDV������Å��PDUVK�
VXEWLGDO�� PHPSXQ\DL� NHPDPSXDQ� WROHUDQVL� GHQJDQ
VDOLQLWDV� OHELK� GDUL� ��Å�� GDSDW� EHUWROHUDQVL� GHQJDQ
RNVLJHQ� UHQGDK� GDODP� EHEHUDSD� KDUL� VDPSDL� OLQJNXQJDQ
DQDHURE�� 7HUGDSDW� �� MHQLV� $PPRQLD�� \DLWX� $PPRQLD
EHFFDULL�GDQ�$PPRQLD�WHSLGD���

0HVNLSXQ� NHGXD� ELR]RQD� PHPSXQ\DL� MHQLV

IRUDPLQLIHUD� EHQWLN� NHFLO� GRPLQDQ� \DQJ� VDPD� WHWDSL� DGD
EHEHUDSD�VSHVLHV�WHUSLOLK�\DQJ�KDQ\D�GLWHPXNDQ�GL�VHWLDS
ELR]RQD���6SHVLHV�IRUDPLQLIHUD�EHQWLN�WHUSLOLK�\DQJ�KDQ\D
GLWHPXNDQ� GL� ELR]RQD� ,,� DGDODK� $PPRQLD� WHSLGD� GDQ
&LELFLGRLGHV�PHGLRFULV��VHKLQJJD�NHGXD�VSHVLHV�LQL�GDSDW
GLMDGLNDQ� VHEDJDL� SHQFLUL� GDUL� ELR]RQD� ,,� �*DPEDU� ���
6HGDQJNDQ� VSHVLHV� WHUSLOLK� \DQJ� KDQ\D� GLWHPXNDQ� GL
ELR]RQD� ,,,� DGDODK� (OSKLGLXP� MHQVHQL�� $PPREDFXOLWHV
DJJOXWLQDQV� GDQ� 7URFKDPPLQD� QDQD�� .HWLJD� VSHVLHV� LQL
GDSDW� GLMDGLNDQ� VHEDJDL� VSHVLHV� SHQFLUL� ELR]RQD� ,,,
�*DPEDU� ���� �$GDQ\D� SHUEHGDDQ� VSHVLHV� WHUSLOLK�� MXPODK
VSHVLHV� GDQ� MXPODK� VSHVLPHQ� IRUDPLQLIHUD� EHQWLN� NHFLO
PHQXQMXNNDQ� NHGXD� ELR]RQD� PHPSXQ\DL� OLQJNXQJDQ
\DQJ� EHUEHGD�� � 'LWHPXNDQQ\D� �� VSHVLHV� WHUSLOLK� \DQJ
EHUGLQGLQJ� FDQJNDQJ� DJOXWLQLQ� SDGD� ELR]RQD� ,,,� \DLWX
7URFKDPPLQD� QDQD� GDQ� $PPREDFXOLWHV� DJJOXWLQDQV

7DEHO����� .HEHUDGDDQ� 6SHVLHV� 7HUSLOLK� � 'DODP� 6HWLDS� %LR]RQD� 'HOWD
0DKDNDP
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PHQXQMXNNDQ�EDKZD�SDGD�ELR]RQD� ,,,� WHUGDSDW�SHQJDUXK
DOLUDQ� VXQJDL� \DQJ� OHELK� EHVDU� GLEDQGLQJNDQ� GHQJDQ
GDHUDK�GL�ELR]RQD�,,���/DPEHUW��������PHQ\DWDNDQ�EDKZD
VDOLQLWDV� UHQGDK� PHUXSDNDQ� WHPSDW� \DQJ� EDLN� EDJL
SHUNHPEDQJDQ�IRUDPLQLIHUD�EHUFDQJNDQJ�DJOXWLQLQ�

6SHVLHV� WHUSLOLK� GDUL� ELR]RQD� ,9� EHUDVDO� GDUL
JRORQJDQ� WXPEXKDQ� &\SHUDFHDH� GDQ� *UDPLQDH�
&\SHUDFHD� PHUXSDNDQ� WXPEXKDQ� KHUED� PLULS� UXPSXW
\DQJ�KLGXS� GL� ODKDQ�EDVDK�� VHGDQJNDQ�*UDPLQDH�DGDODK
NHORPSRN�UXPSXW���UXPSXWDQ�\DQJ�KLGXS�GL�ODKDQ�EDVDK�
KXWDQ� GDQ� WXQGUD�� %LR]RQD� ,9� WHUVHEDU� GL� GHOWD� SODLQ�
GLVWULEXWDU\�FKDQQHO�GDQ�GHOWD�IURQW��*DPEDU������

3ROD�GLVWULEXVL�ELR]RQD�'HOWD�0DKDNDP�SDGD�%DJLDQ
8WDUD� GDQ� 6HODWDQ�PHQXQMXNNDQ� SHUEHGDDQ� �*DPEDU� ���
%LR]RQD�GL�%DJLDQ�8WDUD�OHELK�EHUDJDP�\DLWX�WHUGLUL�GDUL
ELR]RQD� ,�� ELR]RQD� ,,�� ELR]RQD� ,,,� GDQ� ELR]RQD� ,9�
VHGDQJNDQ�GL�%DJLDQ�6HODWDQ�KDQ\D�WHUGLUL�GDUL�ELR]RQD�,,,
GDQ�ELR]RQD�,9���+DO�LQL�PHQXQMXNNDQ�DGDQ\D�SHUEHGDDQ
VXPEHU� VHGLPHQ� SDGD� VDDW� SURVHV� SHPEHQWXNDQ� 'HOWD
0DKDNDP�

0HQXUXW� %KDWWDFKDU\D� GDQ� :DONHU� ������'HOWD
0DKDNDP� WHUGLUL� GDUL� �� VLVWHP� GLVWULEXWDU\� \DLWX
VRXWKHUQO\�GLVWULEXWDU\�V\VWHP�GDQ�QRUWKHUQO\�GLVWULEXWDU\
V\VWHP�� � $GDQ\D� �� VLVWHP� GLVWULEXWDU\� LQL� \DQJ
PHQ\HEDENDQ�DGDQ\D�SHUEHGDDQ�VXPEHU�VHGLPHQ�GL�'HOWD
0DKDNDP�

3HQHOLWLDQ� LQL� PHUXSDNDQ� SHQJHPEDQJDQ� GDUL
SHQHOLWLDQ�WHQWDQJ�NXPSXODQ�IRUDPLQLIHUD�EHQWLN�NHFLO�GDQ
SROHQ� \DQJ� GLODNXNDQ� ROHK� -XUQDOLDK� GDQ� :LQDQWULV
�������� � 3DGD� WDKXQ� ������ SHQHOLWLDQ� GLODNXNDQ� KDQ\D
SDGD� EDJLDQ� GHOWD� IURQW� 'HOWD�0DKDNDP� GHQJDQ� MXPODK

VDPSHO� VHGLPHQ� VHEDQ\DN� ��� VDPSHO� VHGLPHQ�� � +DVLO
SHQHOLWLDQ� PHQXQMXNNDQ� OLQJNXQJDQ� GHOWD� IURQW� VDQJDW
EHUYDULDVL� NDUHQD� DGDQ\D�SHQJDUXK� ODXW� GDQ� DUXV� SDVDQJ
VXUXW��6HPHQWDUD�LWX��SHQHOLWLDQ�LQL�GLODNXNDQ�WHUKDGDS���
VDPSHO� VHGLPHQ� \DQJ� GLSHUROHK� GDUL� WLJD� EDJLDQ� 'HOWD
0DKDNDP��\DLWX�GHOWD�IURQW��GHOWD�SODLQ��GDQ�GLVWULEXWDU\
FKDQQHO��2OHK�NDUHQD�LWX��KDVLO�SHQHOLWLDQ�\DQJ�GLSHUROHK
MXJD�EHUEHGD���.HPDMXDQ�GDUL�SHQHOLWLDQ�LQL�GLEDQGLQJNDQ
GHQJDQ�SHQHOLWLDQ�VHEHOXPQ\D�DGDODK�EHUWDPEDKQ\D�GDWD
IRUDPLQLIHUD� EHQWLNNHFLO� GDQ� SROHQ� VHUWD� WHUGHWHNVLQ\D
SHQ\HEDE� DGDQ\D� SHUEHGDDQ� VXPEHU� VHGLPHQ� GL� 'HOWD
0DKDNDP�

.(6,038/$1
'HOWD� 0DKDNDP� WHUEDJLPHQMDGL� �� ELR]RQD�� \DLWX�

%LR]RQD,��3ROHQ�3DOPDH���ELR]RQD�,,��)RUDPLQLIHUD�³$´��
ELR]RQD� ,,,� �)RUDPLQLIHUD� ³%´�� GDQ� ELR]RQD� ,9� �3ROHQ
1RQ�0DQJURYH���%LR]RQD�,�WHUGDSDW�GL�GHOWD�SODLQ�EDJLDQ
DWDV��ELR]RQD�,,�GDQ�ELR]RQD�,,,�WHUGDSDW�SDGD�GHOWD�IURQW�
VHGDQJNDQ� ELR]RQD� ,9� WHUVHEDU� GL� VHEDJLDQ� EHVDU� GHOWD
SODLQ�GDQ�GLVWULEXWDU\�FKDQQHO�VHUWD�VHEDJLDQ�NHFLO�GHOWD
IURQW�� %DJLDQ� 8WDUD� 'HOWD�0DKDNDP� PHQXQMXNNDQ� SROD
GLVWULEXVL� ELR]RQD� \DQJ� OHELK� EHUDJDP� GLEDQGLQJNDQ
GHQJDQ� %DJLDQ� 6HODWDQ�� 3HUEHGDDQ� ELR]RQD� SDGD� VHWLDS
EDJLDQ� GDUL� 'HOWD� 0DKDNDP� PHQXQMXNNDQ� SHUEHGDDQ
OLQJNXQJDQ� \DQJ� GLVHEDENDQ� ROHK� DGDQ\D� SHUEHGDDQ
VXPEHU�VHGLPHQ��SHQJDUXK�DUXV�ODXW�GDQ�DOLUDQ�VXQJDL�

8&$3$1�7(5,0$�.$6,+
3HQHOLWLDQ�GL��'HOWD�0DKDNDP�WLGDN�GDSDW�WHUODNVDQD

WDQSD�DGDQ\D�GXNXQJDQ�GDUL�727$/�(	3�,QGRQHVLH�\DQJ

*DPEDU���� 3ROD� 'LVWULEXVL� %LR]RQD� 'HOWD� 0DKDNDP� %HUGDVDUNDQ
.XPSXODQ�)RDUPLQLIHUD�%HQWLN�.HFLO�GDQ�3ROHQ�
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WHODK� PHPEHULNDQ� LMLQ� XQWXN� SHQJDPELODQ� VDPSHO
VHGLPHQ�GL�GDODP�ZLOD\DK�NHUMDQ\D��VHUWD�GXNXQJDQ�GDUL
6GUL��6KHLOOD�)DUDGHOOD�$ULHIDQL��6GUL��+XULQ�GDQ�6GUL��5LD
)LWULDQL� \DQJ� WHODK� PHPEDQWX� GDODP� SUHSDUDVL� VDPSHO
VHGLPHQ� GDQ� SHQ\HPSXUQDDQ� JDPEDU�� � 2OHK� VHEDE� LWX�
XFDSDQ� WHULPD� NDVLK� GLVDPSDLNDQ� NHSDGD� VHPXD� SLKDN
\DQJ�WHODK�PHPEHULNDQ�GXNXQJDQ�

'$)7$5�$&8$1
%KDWWDFKDU\D�� -�3�� GDQ�:DONHU�� 5�*��� � ������ �'HOWDV�� ,Q

)DFLHV� 0RGHOV� 5HVSRQVH� WR� 6HD� /HYHO� &KDQJH�
*HRORJLFDO�$VVRFLDWLRQ�RI�&DQDGD��+DO�������

(UGWPDQ�� *�� ������ 3ROOHQ� 0RUSKRORJ\� DQG� 3ODQW
7D[RQRP\�� +DQIHU� 3XEOLVKLQJ� &RPSDQ\�� 1HZ
<RUN�DQG�/RQGRQ�

+XDQJ�GDQ�7VHQJ�&KLHQJ���������3ROOHQ�IORUD�RI�7DLZDQ�
>7DLSHL@�1DWLRQDO�7DLZDQ�8QLYHUVLW\��%RWDQ\�'HSW�
3UHVV�

-XUQDOLDK�� /�� GDQ� � :LQDQWULV�� ������ � 'LVWULEXVL
6XEPLNURIRVLO� �3ROHQ� GDQ� )RUDPLQLIHUD�� 3DGD
'HOWD� )URQW� 'L� 'HOWD� 0DKDNDP�� .DOLPDQWDQ
7LPXU�� �9RO�������1R�����'HVHPEHU�������%XOOHWLQ
RI�6FLHQWLILF�&RQWULEXWLRQ��+DO����������

/DPEHUW��%�� ������� �0LFURSDOHRQWRORJLFDO� ,QYHVWLJDWLRQV
LQ�7KH�0RGHUQ�0DKDNDP�'HOWD��(DVW�.DOLPDQWDQ
�,QGRQHVLD����1RWHERRNV�RQ�*HRORJ\��$UWLFOH������
���� � KWWSV�� SDOHRSROLV�UHGLULV�HV�FJ�
&*����B$��B%��

/RHEOLFK��$��5���GDQ�7DSSDQ��+�����������)RUDPLQLIHUD�RI
WKH� 6DKXO� 6KHOI� DQG� 7LPRU� 6HD�� � 6SHFLDO
3XEOLFDWLRQ� QR�� ���� � &XVKPDQ� )RXQGDWLRQ� )RU
)RUDPLQLIHUDO� UHVHDUFK� ,QF�� � 'HSDUWPHQW� RI
,QYHUWHEUDWH� 3DOHRQWRORJ\�� � +DUYDUG� 8QLYHUVLW\�
&DPEULGJH��86$�

0XUUD\��-��:�����������(FRORJ\�	�$SSOLFDWLRQV�RI�%HQWKLF
)RUDPLQLIHUD�� � &DPEULGJH�8QLYHUVLW\� 3UHVV��8.�
SS����������

6RZXQPL�0�$����������3ROOHQ�PRUSKRORJ\�RI�WKH�SDOPDH
DQG� LWV� EHDULQJ� RQ� WD[RQRP\�� � 5HYLHZ� RI
3DODHRERWDQ\�DQG�3DO\QRORJ\�9ROXPH�����,VVXH���
�����3DJHV�������,661������������KWWSV���GRL�RUJ�
�����������������������������

6WRUPV�� -�(�$��� � +RRJHQGRRUQ�� 5�0��� � 'DP�� 5�$�&��
+RLWLQN��$�-�)��� � GDQ� .URRQHQEHUJ�� 6�%�� � �����
/DWH�+RORFHQH� HYROXWLRQ� RI� WKH� 0DKDNDP� GHOWD�
(DVW�.DOLPDQWDQ��,QGRQHVLD���

6XQ�� ;LDQJMXQ�� /L�� ;XQ�� %HXJ� GDQ�+DQV�-XUJHQ�� � �����
3ROOHQ� GLVWULEXWLRQ� LQ� KHPLSHODJLF� VXUIDFH
VHGLPHQWV�RI� WKH�6RXWK�&KLQD�6HD�DQG� LWV� UHODWLRQ
WR� PRGHUQ� YHJHWDWLRQ� GLVWULEXWLRQ�0DULQH
*HRORJ\�� ���� ����� ������� GRL���������V�����
����������������

6XSULDWQD�� 6��� 6XNDUGL� GDQ� 5XVWDQGL�� (�� � � ������ � 3HWD
*HRORJL�/HPEDU�6DPDULQGD��.DOLPDQWDQ�� �%DGDQ
*HRORJL�� �.HPHQWHULDQ� (QHUJL� GDQ� 6XPEHU�'D\D
0LQHUDO�

9DQ�0DUOH��/�-����������(DVWHUQ�,QGRQHVLDQ�/DWH�&HQR]RLF
6PDOOHU� %HQWKLF� )RUDPLQLIHUD�� $PVWHUGDP�
.RQLQNOLMNH� 1HGHUODQGVH� $NDGHPLH� YDQ
:HWHQVFKDSSHQ� �$IGHHOLQJ� 1DWXXUNXQGH�� (HUVWH
5HHNV��1R������

:LOODUG��'�$���%HUQKDUGW��(�&���:HLPHU��/���&RRSHU��6�5��
*DPH]�� '�GDQ� -HQVHQ�� -�� � ������ �$WODV� RI� SROOHQ
DQG� VSRUHV� RI� WKH� )ORULGD
(YHUJODGHV� 3DO\QRORJ\� ����� ����
���� '2,� �����������������������������

:LQDQWULV�� 6\DIUL�� ,��� GDQ� 5DKDUGMR�� $�7�� � � �����
2QFRVSHUPD�WLJLOODULXP�0HUXSDNDQ�EDJLDQ�3DOLQR
.DUDNWHU� 'HOWD� 3ODLQ� 'L� 'HOWD� 0DKDNDP�
.DOLPDQWDQ���%LRQDWXUD�-XUQDO�,OPX���,OPX�KD\DWL
GDQ� )LVLN�� �9RO�� ���� 1R�� ��� 1RYHPEHU� ������ KDO�
��������
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PANDUAN
PENULISAN MAKALAH ILMIAH
JURNAL GEOLOGI KELAUTAN

PETUNJUK UMUM PENULISAN

Naskah merupakan karya asli mengenai berbagai aspek penelitian atau artikel ulas balik/tinjauan
(review) tentang geologi kelautan, baik sains maupun terapan, dan ilmu lain yang terkait. Naskah
belum pernah dipublikasikan atau tidak sedang diajukan pada majalah/jurnal lain yang dinyatakan
dalam surat pernyataan penulis dan diketahui oleh pimpinan instansi. 

Naskah ditulis dalam bahasa Indonesia yang baik dan benar dilengkapi dengan Sari dalam bahasa
Indonesia dan Abstract dalam bahasa Inggris. Naskah yang isi dan formatnya tidak sesuai dengan
pedoman penulisan Jurnal Geologi Kelautan akan ditolak oleh dewan redaksi  dan dewan redaksi
tidak berkewajiban untuk mengembalikan naskah tersebut. Dewan redaksi tidak menerima

naskah dengan penulis tunggal. 

FORMAT PENULISAN NASKAH

Umum 
Halaman pertama naskah berisi judul makalah dalam bahasa Indonesia & Inggris, nama

setiap penulis, nama dan alamat institusi masing-masing penulis ( nomor telepon dan atau alamat e-
mail), sari dan abstract, kata kunci/keyword (ditulis di bawah Sari/Abstract). 

Setiap halaman diberi nomor secara berurutan termasuk halaman gambar dan tabel. Naskah
ditulis minimum 1000 kata diketik dengan komputer dalam MS-Word dengan huruf Times New

Roman, Font-12, dua spasi.
Susunan naskah dibuat seperti berikut:
Naskah hendaknya ditulis dalam susunan sebagai berikut: (1) judul, (2) sub judul, (3) penulis dan

alamat penulis, (4) sari dalam bahasa Indonesia dan Inggris disertai kata kunci, maksimum 200 kata,
(5) pendahuluan, (6) metode, (7) hasil penelitian, (8) pembahasan, (9) kesimpulan dan saran, (10)
ucapan terima kasih, (11) daftar acuan, (12) lampiran (jika ada), (13) gambar dan tabel, serta
keterangannya.

FORMAT ACUAN

Acuan disusun menurut abjad. Jika tedapat lebih dari satu acuan yang ditulis oleh orang yang
sama, acuan disusun berdasarkan tanggal (yang lebih awal disebut lebih dulu) dan kemudian menurut
abjad.

Beberapa contoh penulisan sumber acuan:
• Buku:

Kearey Philip,  Brooks Michael and Hill Ian, 2002. An Introduction to Geophysical Exploration.
Blackwell Sciences Company, Iowa, USA, 3nd  ed., 262h.

• Jurnal

Clarke, J.D.A. and Ringis, J., 2000. Late Quaternary Stratigraphy and Sedimentology of the Inner
part of Southwest Joseph Bonaparte Gulf. Australian Journal of Earth Sciences, 47, h.715-
732



• Prosiding 

Moore, D.E., Goodman H.E., Norman P.D., 1995. Application of 3-D Seismic/Forward  Modeling to
Water Shutoff and Other Reservoir Management Issues. Proc. 24th Ann. Conv. IPA, Jakarta,
Indonesia.

• Peta

Astawa, I.N., Kusnida, D. & Arifin, L., 2003. Peta Geologi Dasar Laut Perairan Sepanjang, skala
1:250.000. Pusat Penelitian dan Pengembangan Geologi Kelautan, Bandung.

• Informasi dari Internet

Cantrell, C., 2006. Sri Lankan’s tsunami drive blossom: Local man’s effort keeps on giving.

Http://www.boston.com/news/local/articles/2006/01/26/
sri_lankans_tsunami_drive_blossoms/[26 Jan 2006], Jam Download.

PENGIRIMAN

Penulis diminta mengirimkan naskah asli beserta dokumennya (File) di dalam compact disk (CD)

yang disiapkan dengan program Microsoft Word pada alamat redaksi.
Pengiriman naskah harus disertai surat resmi dari penulis penanggungjawab dan dilengkapi

dengan alamat kantor, nomor telepon/hp, alamat e-mail. Penulis bertanggung jawab atas isi naskah
dan legalitas pengiriman naskah yang bersangkutan. 

CALL FOR PAPER :
Redaksi menerima makalah ilmiah dari pembaca untuk diterbitkan dalam jurnal
ini dengan mengacu kepada persyaratan tersebut di atas.






