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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��������
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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�
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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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