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%LRORJLFDO�$VSHFW�RI�(PHULWD�HPHULWXV �/LQQDHXV�������DW�7KH�%HDFKHV�RI�*ODJDK��
3DUDQJWULWLV�DQG�3DUDQJNXVXPR�

,U]DQL�+DP]DK 6HW\D�5DKPDWXORK��$JXV�+DUWRNR��%DPEDQJ�6XODUGLRQR
'HSDUWHPHQ�6XPEHUGD\D�$NXDWLN��)DNXOWDV�3HULNDQDQ�GDQ�,OPX�.HODXWDQ��8QLYHUVLWDV�'LSRQHJRUR

-O��3URI��6RHGDUWR��6+��7HPEDODQJ��6HPDUDQJ��-DZD�7HQJDK�± �������7HOS�)D[���������������
(PDLO���KDP]DKLU]DQL#JPDLO�FRP��DJXVKDUWRNR�XQGLS#JPDLO�FRP��EDPEDQJVXODUGLRQR#JPDLO�FRP

'LVHUDKNDQ�WDQJJDO�����6HSWHPEHU ������5HYLVL�GLWHULPD�WDQJJDO���� 6HSWHPEHU�����

$%675$.

8QGXU�XQGXU�ODXW�DGDODK�VDODK�VDWX�MHQLV�KHZDQ�&UXVWDFHD GDUL�6XSHUIDPLOL�+LSSRLGDH�\DQJ�KLGXS�GL�VZDVK�]RQH
GL�ZLOD\DK�LQWHUWLGDO��8QGXU�XQGXU�ODXW�(PHULWD�HPHULWXV GDSDW�GLWHPXNDQ�GL�3DQWDL�*ODJDK��3DQWDL�3DUDQJWULWLV�
GDQ�3DQWDL�3DUDQJNXVXPR��3HUEHGDDQ�NRQGLVL�GL�NHWLJD�OLQJNXQJDQ�SDQWDL�WHUVHEXW�GDSDW�PHQ\HEDENDQ�UHVSRQ�
\DQJ�EHUEHGD�EHGD�SDGD�XQGXU�XQGXU�ODXW��7XMXDQ�GDUL�SHQHOLWLDQ�LQL�DGDODK�XQWXN�PHQJHWDKXL�IDNWRU�ELRORJLV�
(�� HPHULWXV� GDQ�PHQJHWDKXL� KXEXQJDQ� SDQMDQJ� EHUDW� GHQJDQ� EDKDQ� RUJDQLN� GDQ� WHNVWXU� VHGLPHQ� GL� NHWLJD�
SDQWDL� WHUVHEXW�� 3HQHOLWLDQ� LQL� GLODNVDQDNDQ� SDGD� WDQJJDO� ������ $SULO� ������ 0HWRGH� \DQJ� GLJXQDNDQ� DGDODK�
PHWRGH� VXUYHL�� 7HNQLN� SHQJDPELODQ� VDPSHO� PHQJJXQDNDQ� PHWRGH� SXUSRVLYH� VDPSOLQJ�� $QDOLVLV� GDWD� \DQJ�
GLJXQDNDQ�PHOLSXWL� DQDOLVLV�PRUIRPHWULN� XQWXN�SHQJXNXUDQ�SDQMDQJ�GDQ�EHUDW� (�HPHULWXV� DQDOLVLV�XML� UHJUHVL�
OLQHDU�XQWXN�SROD�SHUWXPEXKDQ��PHWRGH�JUDYLPHWUL�XQWXN�EDKDQ�RUJDQLN��DQDOLVLV�WHNVWXU�VHGLPHQ�PHQJJXQDNDQ�
VLHYH�VKHNHU�GDQ�DQDOLVLV�XML�NRUHODVL�3HDUVRQ��+DVLO�SHQHOLWLDQ�PHQXQMXNNDQ�EDKZD�SROD�SHUWXPEXKDQ�XQGXU�
XQGXU�(��HPHULWXV MDQWDQ�GDQ�EHWLQD�GL�NHWLJD�SDQWDL�EHUVLIDW�DOORPHWULN�QHJDWLI�GHQJDQ�QLODL�E����1LVEDK�NH�
ODPLQ� MDQWDQ�GDQ�EHWLQD�GL�3DQWDL�*ODJDK������3DQWDL�3DUDQJWULWLV������GDQ�3DQWDL�3DUDQJNXVXPR�������)DNWRU�
NRQGLVL�EHUNLVDU�����\DQJ�EHUDUWL�(��HPHULWXV GDODP�NRQGLVL�SLSLK��+XEXQJDQ�SDQMDQJ�EHUDW�(��HPHULWXV GHQJDQ�
WHNVWXU�VHGLPHQ�XQWXN�NHWLJD�SDQWDL�EHUDGD�GL�NDWHJRUL� OHPDK�EHUEDQGLQJ�WHUEDOLN�GHQJDQ�KXEXQJDQ�SDQMDQJ�
EHUDW�GHQJDQ�NDQGXQJDQ�EDKDQ�RUJDQLN�\DQJ�PDVXN�NH�GDODP�NDWHJRUL�WLQJJL�

.DWD�.XQFL��(PHULWD�HPHULWXV��SHVLVLU�6HODWDQ�-DZD��SDQMDQJ�EHUDW��WHNVWXU�VHGLPHQ��EDKDQ�RUJDQLN�

$%675$&7

0ROH� FUDEV�DUH�RQH�RI� WKH� W\SHV�RI� FUXVWDFHDQV� IURP�WKH�+LSSRLGDH�6XSHUIDPLO\� WKDW� OLYH� LQ� VZDVK�
]RQHV�LQ�WKH�LQWHUWLGDO�UHJLRQ��(PHULWD�HPHULWXV�FDQ�EH�IRXQG�DW�WKH�*ODJDK�%HDFK��3DUDQJWULWLV�%HDFK�
DQG�3DUDQJNXVXPR�%HDFK��'LIIHUHQFHV�FRQGLWLRQV�RI�WKH�WKUHH�FRDVWDO�HQYLURQPHQWV�FDQ�FDXVH�GLIIHU�
HQW�UHVSRQVHV�WR�PROH�FUDEV��7KH�SXUSRVH�RI�VWXG\�ZHUH�WR�GHWHUPLQH�ELRORJLFDO�IDFWRUV�(��HPHULWXV�
DQG�WR�ILQG�RXW�WKH�UHODWLRQVKLS�EHWZHHQ�OHQJWK�ZHLJKW�DQG�RUJDQLF�PDWWHU��DQG�WKH�JUDLQ�VL]H�GLDPH�
WHU�RQ� WKH� WUHH�EHDFKHV��7KH� UHVHDUFK�ZDV� FRQGXFWHG�RQ�$SULO�������������7KH�PHWKRG�XVHG�ZDV�
VXUYH\�PHWKRG��7KH�VDPSOLQJ�WHFKQLTXH�XVHV�SXUSRVLYH�VDPSOLQJ�PHWKRG��$QDO\VLV�RI�WKH�GDWD�XVHG�
PRUSKRPHWULF�DQDO\VLV�RI� OHQJWK�DQG�ZHLJKW�PHDVXUHPHQWV�� OLQHDU�UHJUHVVLRQ�RI� OHQJWK�ZHLJKW�UHOD�
WLRQVKLSV��DQDO\VLV�RI�RUJDQLF�PDWWHU�XVHG�JUDYLPHWUL�PHWKRG��JUDLQ�VL]H�DQDO\VLV�XVHG�VLHYH�VKHNHU��
DQG�3HDUVRQ�FRUUHODWLRQ�DQDO\VLV��7KH�UHVHDUFK�VKRZHG�WKDW�WKH�JURZWK�SDWWHUQV�RI�PDOH�DQG�IHPDOH�
(PHULWD� HPHULWXV� DW� WKH�*ODJDK�EHDFK�� 3DUDQJWULWLV� EHDFK� DQG�3DUDQJNXVXPR�EHDFK� DUH� DOORPHWULF�
QHJDWLYH� ZLWK� D� YDOXH� RI� E���� 0DOH� DQG� IHPDOH� VH[� UDWLRV� DW� *ODJDK� %HDFK� ZDV� ����� 3DUDQJWULWLV�
%HDFK�ZDV������DQG�3DUDQJNXVXPR�%HDFK�ZDV�������&RQGLWLRQV�IDFWRU�UDQJHG�IURP�����ZKLFK�PHDQV�
WKDW�(PHULWD�HPHULWXV�LV�LQ�D�WKLQ�IODW�RU�QRW�DV�IDW�FRQGLWLRQ��/HQJKW�ZHLJKW�UHODWLRQVKLS�(��HPHULWXV�
ZLWK�JUDLQ�VL]H�GLDPHWHU�IRU�WKH�WKUHH�EHDFKHV�LV�LQ�WKH�FDWHJRU\�RI�ZHDN�LQYHUVHO\�SURSRUWLRQDO�WR�WKH�
OHQJKW�ZHLJKW�UHODWLRQVKLS�ZLWK�WKH�RUJDQLF�FRQWHQW�FDWHJRUL]HG�DV�KLJK�FDWHJRU\�

.H\�ZRUGV��(PHULWD�HPHULWXV��6RXWK�FRDVW�RI�-DYD��OHQJWK�RI�ZHLJKW��VHGLPHQW�WH[WXUH��RUJDQLF�PDWWHU
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8QGXU�XQGXU� ODXW� DGDODK� VDODK� VDWX� MHQLV�
KHZDQ� &UXVWDVHD GDUL� 6XSHUIDPLOL� +LSSRLGDH� \DQJ�
KLGXS� GL� VZDVK� ]RQH GL� ZLOD\DK� LQWHUWLGDO�� 0HQXUXW�
0DVKDU HW� DO�� �������� GL� ,QGRQHVLD� SDGD� XPXPQ\D�
GLWHPXNDQ� �� MHQLV� XQGXU�XQGXU� ODXW� GDUL� IDPLOL�
+LSSLGDH� \DLWX� (PHULWD� HPHULWXV� GDQ� +LSSD� DGDFW\OD
VHUWD� �� MHQLV� GDUL� IDPLOL� $OEXQHLGDH� \DLWX� $OEXQHD�
V\PPVWD�� %HUGDVDUNDQ� SHQHOLWLDQ� WHUGDKXOX��
SHUVHEDUDQ� XQGXU�XQGXU� ODXW� DGDODK� SHVLVLU� VHODWDQ�
3XODX� -DZD�� WHUVHEDU� GDUL� SHVLVLU� VHODWDQ� &LOFDFDS��
.HEXPHQ�� 3XUZRUHMR� KLQJJD� <RJMDNDUWD� �%DQWXO� GDQ�
.XORQSURJR��� 3DQWDL� *OJDK�� 3DQWDL� 3DUDQJWULWLV� GDQ�
3DQWDL� 3DUDQJNXVXPR�� <RJ\DNDUWD� PHPLOLNL� NRQGLVL�
OLQJNXQJDQ� \DQJ� EHUEHGD� GDUL� VHJL� RVHDQRJUDIL�
PDXSXQ� WLQJNDW� SHQFHPDUDQ� GDQ� NHJLDWDQ�
DQWURSRJHQLN� \DQJ� GDSDW�PHQ\HEDENDQ� UHVSRQ� DWDX�
DGDSWDVL� \DQJ� EHUEHGD�EHGD� SDGD� RUJDQLVPH� \DQJ�
KLGXS�GL�GDODPQ\D�WHUPDVXN�XQGXU�XQGXU�ODXW��

8QGXU�XQGXU� ODXW� VHODPD� LQL� GLPDQIDDWNDQ�
VHEDJDL�XPSDQ�PHPDQFLQJ GL�ODXW��VHEDJDL�SDNDQ�LWLN�
GDODP�EHQWXN�VHJDU��EDKNDQ�VHEDJDL�KLGDQJDQ�IDYRULW�
\DQJ� GLEXDW� VRS�� GLEDNDU�� DWDX� GLUHEXV� �.DUGD\D� HW�
DO�� ������� 8QGXU�XQGXU� ODXW� PHPLOLNL� SHUDQ� HNRORJL�
\DQJ�FXNXS�SHQWLQJ�\DLWX�EHUSHUDQ�GDODP�VLNOXV�DWDX�
UDQWDL� PDNDQDQ� VHUWD PHPLOLNL� SHUDQ� VHEDJDL�
ELRLQGLNDWRU� SHQFHPDUDQ� SHVWLVLGD�� WXPSDKDQ�
PLQ\DN�� GDQ� PHUNXUL� �.HWDUHQ� HW� DO�� ������� 3HUDQ�
DWDX� IXQJVL� VHUWD� PDQIDDW� VSHVLHV� KHZDQ� SDGD�
XPXPQ\D� DNDQ� GLUDVDNDQ� WHUOHELK� GDKXOX� ROHK�
PDQXVLD� GLEDQGLQJNDQ� GHQJDQ� PHQJHWDKXL� QLODL�
SHQWLQJ�NHEHUDGDDQ�VSHVLHV�KHZDQ� WHUVHEXW��$SDELOD�
NRQGLVL� LQL� WHUXV� EHUODQJVXQJ� VHFDUD� WHUXV�PHQHUXV��
PDND�DNDQ�PHPEDZD�GDPSDN�NHSXQDKDQ�GLQL��

3HQHOLWLDQ� WHUGDKXOX� PHQJHQDL� NDMLDQ� XQGXU�
XQGXU� ODXW� GL� ,QGRQHVLD� PDVLK� FXNXS� WHUEDWDV��
NHEDQ\DNDQ� GDUL� SHQHOLWLDQ�SHQHOLWLDQ� WHUVHEXW�
GLODNVDQDNDQ�GL�SHVLVLU�VHODWDQ�&LODFDS��.HEXPHQ�GDQ�
3XUZRUHMR�� %HOXP� DGD� SHQHOLWLDQ� DWDX� NDMLDQ�
PHQJHQDL�XQGXU�XQGXU� ODXW�\DQJ�GLODNXNDQ�GL�SDQWDL�
EHUSDVLU� KLWDP� <RJ\DNDUWD�� SDGDKDO� SDQWDL� GL�
<RJ\DNDUWD�MXJD�PHPSXQ\DL�SRWHQVL�NHEHUDGDDQ�GDQ�
NHPXQFXODQ� XQGXU�XQGXU� ODXW�� +DO� WHUVHEXW� \DQJ�
PHQGRURQJ� SHQHOLWL� XQWXN� PHODNXNDQ� NDMLDQ�
PHQJHQDL� XQGXU�XQGXU� ODXW� GL� 3DQWDL� *ODJDK�� 3DQWDL�
3DUDQJWULWLV�GDQ�3DQWDL�3DUDQJNXVXPR�

8QGXU�XQGXU� ODXW� PHUXSDNDQ� VXPEHUGD\D�
SHULNDQDQ� \DQJ� PHPLOLNL� PDQIDDW� EDLN� VHFDUD�
HNRQRPL� PDXSXQ� HNRORJL�� %HUGDVDUNDQ� KDVLO� VXUYHL��
3DQWDL�*ODJDK�PHPLOLNL�JHORPEDQJ�\DQJ�WLQJJL��SDQWDL�
\DQJ� WHUMDO� GL� EHEHUDSD� WLWLN� VHUWD� WHUGDSDW� WDPEDN�
XGDQJ� \DQJ� PHQ\XPSDQJ� SHQFHPDUDQ� NH� SDQWDL��
3DQWDL� 3DUDQJWULWLV� PHPLOLNL� JHORPEDQJ� \DQJ� FXNXS�
UHQGDK�GHQJDQ�WLSH�SDQWDL�\DQJ�ODQGDL��VHUWD�PHPLOLNL�
NHJLDWDQ�DQWURSRJHQLN�DWDX�ZLVDWD�\DQJ�WLQJJL��3DQWDL�
3DUDQJNXVXPR�PHPLOLNL�JHORPEDQJ�\DQJ�FXNXS�EHVDU�
GDQ�WHUGDSDW�PDVXNDQ�SHQFHPDUDQ�OLPEDK�GRPHVWLN��
3HUEHGDDQ� NRQGLVL� OLQJNXQJDQ� GL� NHWLJD� SDQWDL�

WHUVHEXW� GDSDW�PHQ\HEDENDQ� UHVSRQ� \DQJ� EHUEHGD�
EHGD� WHUKDGDS� RUJDQLVPH� \DQJ� KLGXS� GL� GDODPQ\D�
GDUL� VHJL� HNRORJLV�PDXSXQ� ELRORJLV� WHUPDVXN� XQGXU�
XQGXU�ODXW��6HODLQ�SHUEHGDDQ�NRQGLVL�OLQJNXQJDQ��SROD�
SHQDQJNDSDQ� \DQJ� WLGDN� ELMDN� GDQ� WLGDN� UDPDK�
OLQJNXQJDQ� MXJD� GDSDW� EHUSHQJDUXK� WHUKDGDS�
NHEHUDGDDQ� XQGXU�XQGXU� ODXW�� %HUGDVDUNDQ� KDVLO�
ZDZDQFDUD� GHQJDQ� QHOD\DQ�� SHQDQJNDSDQ� XQGXU�
XQGXU�ODXW�KDPSLU�GLODNXNDQ�VHWLDS�KDUL��2OHK�NDUHQD�
LWX�� SHUOX� LQIURPDVL� PHQJHQDL� XQGXU�XQGXU� ODXW�
VHFDUD�HNRORJL�PDXSXQ�ELRORJL�

3HQHOLWLDQ� LQL� EHUWXMXDQ� XQWXN� PHQJHWDKXL�
XNXUDQ� SHUWDPD� NDOL� WHUWDQJNDS�� SROD� SHUWXPEXKDQ��
QLVEDK� XQGXU�XQGXU� ODXW� GDQ� PHQJHWDKXL� KXEXQJDQ�
NHHUDWDQ�DQWDUD�SDQMDQJ�EHUDW�GHQJDQ�EDKDQ�RUJDQLN�
GDQ WHNVWXU� VHGLPHQ� GL� 3DQWDL� *ODJDK�� 3DQWDL�
3DUDQJWULWLV�GDQ�3DQWDL�3DUDQJNXVXPR�

0(72'( 3(1(/,7,$1�

3HQHOLWLDQ� LQL� PHQJDPELO� ORNDVL� GL� SHVLVLU� VH�
ODWDQ� <RJ\DNDUWD� GHQJDQ� ORNDVL� SHQJDPELODQ� XQGXU�
XQGXU� ODXW�GL� WLJD�SDQWDL� \DLWX�3DQWDL�*ODJDK��3DQWDL�
3DUDQJWULWLV� GDQ� 3DQWDL� 3DUDQJNXVXPR�� 3HQJDPELODQ�
VDPSHO� XQGXU�XQGXU� ODXW GLODNVDQDNDQ� SDGD� WDQJJDO�
������ $SULO� ������ $QDOLVLV� ODERUDWRULXP� GLODNXNDQ� GL�
/DERUDWRULXP� +LGURELRORJL� )DNXOWDV� 3HULNDQDQ� GDQ�
,OPX�.HODXWDQ��8QLYHUVLWDV�'LSRQHJRUR��6HPDUDQJ�

0DWHUL
0DWHUL�SHQHOLWLDQ�DGDODK�VDPSHO�XQGXU�XQGXU�

ODXW� KDVLO� WDQJNDSDQ� GDQ� VDPSHO� VHGLPHQ� GL� 3DQWDL�
*ODJDK��3DQWDL�3DUDQJWULWLV�GDQ�3DQWDL�3DUDQJNXVXPR��
$ODW� \DQJ� GLJXQDNDQ� GL� ODSDQJDQ� GLDQWDUDQ\D� \DLWX�
*36��ER[�ELRWD��FRRO�ER[��SODVWLN�]LSSHU��GDQ�NDPHUD��
$ODW� \DQJ� GLJXQDNDQ� GL� ODERUDWRULXP� GLDQWDUDQ\D�
MDQJND� VRURQJ�� WLPEDQJDQ� HOHNWULN�� QDPSDQ�� NDFD�
SHPEHVDU�� EXNX� LGHQWLILNDVL�� RYHQ�� VKLHYH� VKDNHU��
IXUQDQFH��GDQ�DODW�WXOLV�

0HWRGH
0HWRGH� \DQJ� GLJXQDNDQ� GDODP� SHQHOLWLDQ� LQL�

DGDODK�PHWRGH�VXUYHL��0HWRGH�VXUYHL�DGDODK�PHWRGH�
SHQHOWLDQ� \DQJ� GLODNXNDQ� SDGD� SRSXODVL� EHVDU� PDX�
SXQ�NHFLO��DNDQ�WHWDSL�GDWD�\DQJ�GLSHODMDUL DGDODK�GD�
WD� GDUL� VDPSHO� \DQJ� GLDPELO� GDUL� SRSXODVL� WHUVHEXW�
VHKLQJJD� GLWHPXNDQ� NHMDGLDQ� UHODWLI�� GLVWULEXVL� GDQ�
KXEXQJDQ�DQWDU�YDULDEHO��1XJUDKD�HW�DO�� ������

3HQHQWXDQ� ORNDVL� SHQJDPELODQ� VDPSHO� GHQJDQ�
PHQJJXQDNDQ�PHWRGH�SXUSRVLYH�VDPSOLQJ��3XUSRVLYH�
VDPSOLQJ GLODNXNDQ� GHQJDQ� FDUD� PHQJDPELO� VXEMHN�
EXNDQ� GLGDVDUNDQ� DWDV� VWUDWD�� UDQGRP� DWDX� GDHUDK�
WHWDSL�GLGDVDUNDQ�DWDV�DGDQ\D�WXMXDQ�WHUWHQWX��+DQL�
IDK���������7XMXDQ�\DQJ�GLDPELO�GDODP�SHQHOLWLDQ� LQL�
GLGDVDUNDQ� SDGD� NHEHUDGDDQ� XQGXU�XQGXU� ODXW�
GHQJDQ� SHUEHGDDQ� NRQGLVL� OLQJNXQJDQ�� 3HQHOLWLDQ� LQL�
PHQJJXQDNDQ� �� VWDVLXQ� GHQJDQ� �� WLWLN� SHQJDPELODQ�
VDPSHO�GDQ�VHGLPHQ� 6WDVLXQ�� �3DQWDL�*ODJDK� PHP�
LOLNL�JHORPEDQJ�\DQJ�FXNXS�WLQJJL�GHQJDQ�SDQWDL�\DQJ�
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WHUMDO� GL� EHEHUDSD� WLWLN�� 7HUGDSDW� WDPEDN� XGDQJ� GL�
VHNLWDU� SDQWDL� GLPDQD� SHPEXDQJDQ� OLPEDKQ\D� ODQJ�
VXQJ�NH�SDQWDL� 6WDVLXQ����3DQWDL�3DUDQJWULWLV��PHP�
LOLNL� JHORPEDQJ� \DQJ� OHELK� UHQGDK� GHQJDQ� SDQWDL�
\DQJ� ODQGDL��.HJLDWDQ�DQWURSRJHQLN�GDQ�ZLVDWD� \DQJ�

WLQJJL� 6WDVLXQ����3DQWDL�3DUDQJNXVXPR��PHPLOLNL�JH�
ORPEDQJ�\DQJ�WLQJJL�GHQJDQ�SDQWDL�\DQJ�ODQGDL��7HU�
GDSDW�SHQFHPDUDQ�EHUXSD�EXDQJDQ� OLPEDK�GRPHVWLN�
VHUWD� SDQWDL� \DQJ� UHQGDK� NHJLDWDQ� SDULZLVDWD� 3HWD�
ORNDVL�SHQHOLWLDQ�GDSDW�GLOLKDW�SDGD�*DPEDU���

*DPEDU����/RNDVL�3HQJDPELODQ�6DPSHO�

7DQJJDO� ������ $SULO� ������ 3HQJDPELODQ� VDPSHO� XQ�
GXU�XQGXU� ODXW� GLODNXNDQ� GHQJDQ� EDQWXDQ� QHOD\DQ�
VDDW�WHUMDGLQ\D�SDVDQJ��3HQJDPELODQ�VDPSHO�VHGLPHQ�
GLDPELO� PHQJJXQDNDQ WDQJDQ� XQWXN� VHWLDS� WLWLN�
SHQJDPELODQ� VDPSHO�� 6DPSHO� XQGXU�XQGXU� ODXW� GDQ�
VHGLPHQ� \DQJ� VXGDK� GLDPELO� NHPXGLDQ� GLPDVXNNDQ�
NH�GDODP�SODVWLN�]LSSHU \DQJ�VXGDK�GLEHUL�QDPD�XQWXN�
VHWLDS� VWDVLXQ��6DPSHO�XQGXU�XQGXU� ODXW� \DQJ� VXGDK�
GLNXPSXONDQ� NHPXGLDQ� GLDZHWNDQ� PHQJJXQDNDQ�
DONRKRO� ����� 6DPSHO�VDPSHO� WHUVHEXW� NHPXGLDQ�
GLVLPSDQ�GDODP�FRRO�ER[ GDQ�GLEDZD�NH�ODERUDWRULXP�
XQWXN�GLDQDOLVD OHELK�ODQMXW�

$QDOLVLV�'DWD
6DPSHO� XQGXU�XQGXU� ODXW� \DQJ� GLSHUROHK�

NHPXGLDQ�GLLGHQWLILNDVL�GL�ODERUDWRULXP�XQWXN�PHQJH�
WDKXL� MHQLV� VSHVLHV� GDQ� MHQLV� NHODPLQ�� 3HQJXNXUDQ�
PRUIRPHWULN� PHQJJXQDNDQ� MDQJND� VRURQJ� GHQJDQ�
NHWHOLWLDQ�����PP�PHOLSXWL�SHQJXNXUDQ�NDUDSDV��3.���
SDQMDQJ�WRWDO��37���GDQ�OHEDU�NDUDSDV��/.���3HQJXNX�
UDQ�EHUDW�EDVDK�XQGXU�XQGXU�ODXW�PHQJJXQDNDQ�WLP�
EDQJDQ HOHNWULN�GHQJDQ�NHWHOLWLDQ�����JUDP�

8NXUDQ�SHUWDPD�NDOL�WHUWDQJNDS��/����
1LODL�/����GLSHUROHK�GHQJDQ�PHPSORWNDQ�SHU�

VHQWDVH� IUHNXHQVL� NXPXODWLI� XQGXU�XQGXU� ODXW� \DQJ�
WHUWDQJNDS�GHQJDQ�XNXUDQ�SDQMDQJ�WRWDOQ\D��GLPDQD�
WLWLN�SRWRQJ�DQWDUD�NXUYD� GHQJDQ����� IUHNXHQVL� NX�
PXODWLI� DGDODK� SDQMDQJ� VDDW� ���� XQGXU�XQGXU� WHU�
WDQJNDS� �:DK\XQL� HW� DO�� ������� 6HWHODK� GLNHODKXL�
QLODL�/����NHPXGLDQ�GLODQMXWNDQ�GHQJDQ�PHQJKLWXQJ�

SDQMDQJ� LQILQLW\�� 3DQMDQJ� LQILQLW\� �/λ �� PHUXSDNDQ�
XNXUDQ� UDWD�UDWD� SDQMDQJ� XQGXU�XQGXU� ODXW� SDGD�
XPXU� VDQJDW� WXD�� 3HUKLWXQJDQ� SDQMDQJ� LQILQLW\� VH�
EDJDL�EHULNXW��3DXO\�������GDODP�6DSXWUD��������

/λ  �/PDNV ������
.HWHUDQJDQ�
/PDNV  �3DQMDQJ�PDNVLPXP

*DPEDU����3HQJXNXUDQ�0RUIRPHWULN�8QGXU�8QGXU�
/DXW�(��HPHULWXV

.HWHUDQJDQ��
*DULV� +LWDP�� 3HQJXNXUDQ� SDQMDQJ� WRWDO� �37�� XQGXU�

XQGXU�ODXW
*DULV�%LUX��3HQJXNXUDQ�SDQMDQJ�NDUDSDV� �3.��XQGXU�

XQGXU�ODXW
*DULV� 0HUDK�� 3HQJXNXUDQ� OHEDU� NDUDSDV� �/.�� XQGXU�

XQGXU�ODXW
+XEXQJDQ�3DQMDQJ�%HUDW

0RGHO�KXEXQJDQ�SDQMDQJ�EHUDW�PHQJLNXWL�SROD�
KXNXP� NXELN� GDUL� GXD� SDUDPHWHU� \DQJ� GLDQDOLVLV��
$VXPVL�KXNXP�NXELN�LQL�DGDODK�EDKZD�LGHDOQ\D�VHWLDS�
SHUWDPEDKDQ�SDQMDQJ�DNDQ�PHQ\HEDENDQ�SHUWDPED�
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KDQ� EHUDW�� VHKLQJJD� XQWXN� PHQJDQDOLVLV� KXEXQJDQ�
SDQMDQJ�EHUDW�PHQJJXQDNDQ�SHQGXJDDQ�VHEDJDL�EHL�
NXW��(IIHQGLH��������

:� �D/E
.HWHUDQJDQ��
:� �%HUDW�EDVDK�XQGXU�XQGXU�ODXW��JUDP���/� �3DQ�
MDQJ�EDNX��PP���GDQ�D��E� �NRQVWDQWD

+XEXQJDQ�DQWDUD�SDQMDQJ�GDQ�EHUDW�PHPEHQ�
WXN� VXDWX� SROD� \DLWX� KXEXQJDQ� HNVSRQHQVLDO� GDQ�
GDSDW� GLJDPEDUNDQ� GDODP� EHQWXN� OLQHDU� GHQJDQ�
PHQJORJDULWPDNDQ� SHUDPDDQ� WHUVHEXW�� VHKLQJJD�
PHQMDGL�/RJ�:� �/RJ�D���E�/RJ�/��6DUL�HW�DO�� ������
8QWXN�PHQJXML�QLODL�E  ���DWDX�E�����GLODNXNDQ�XML�W�
WHVW���8ML�3DUVLDO���GHQJDQ�KLSRWHVLV�
+R� �� E�  � ��� KXEXQJDQ� SDQMDQJ� GDQ� EHUDW� DGDODK�
LVRPHWULN
+����E������KXEXQJDQ�SDQMDQJ�GDQ�EHUDW�DGDODK�DOR�
PHWULN��\DLWX�DORPHWULN�SRVLWLI�MLND�E!��GDQ�DORPHWULN�
QHJDWLI�E����8ML�W�WHVW�GLKLWXQJ�GHQJDQ�UXPXV�VHEDJDL�
EHULNXW��$]L]DK�HW�DO�� �������

W� �_�ଷି௕
ௌ௕
_

.HWHUDQJDQ��
E� �VORSH��6E� �VWDQGDU�GHYLDVL

%HUGDVDUNDQ�SHUEDQGLQJDQ�W�KLWXQJ�GHQJDQ�W�
WDEHO�NDLGDK�SHQJDPELODQ�NHSXWXVDQ�GDODP�XML�W� WHVW
DGDODK�VHEDJDL�EHULNXW�
W�KLWXQJ ൑ W�Į������Q�����+� GLWRODN
W�KLWXQJ ൒ W�Į������Q�����+� GLWRODN�GDQ�+� GLWHULPD

8ML�W�WHVW PHQJJXQDNDQ�WLQJNDW�VLJQLILNDVL��VLJ��
���DWDX�VHODQJ�NHSHUFD\DDQ������.HSXWXVDQ�XQWXN�
PHQHULPD� +� GLODNXNDQ� MLND� QLODL� ³VLJ´� !� ����� GDQ�
VHEDOLNQ\D�+� DNDQ� GLWRODN� MLND� ³VLJ´��� ����� �6DQWR�
VR������

1LVEDK�NHODPLQ
0HQXUXW� (IIHQGLH� �������� QLVEDK� NHODPLQ� DWDX�

UDVLR� NHODPLQ� PHUXSDNDQ� DQJND� \DQJ� PHQXQMXNDQ�
MXPODK�LQGLYLGX�MDQWDQ�GDQ�EHWLQD�GDODP�VXDWX�SRSX�
ODVL�� 1LVEDK� NHODPLQ� GDSDW� GLKLWXQJ� PHQJJXQDNDQ�
SHUVDPDDQ�\DLWX�

5DVLR�NHODPLQ� �0�)
.HWHUDQJDQ�
0� �MXPODK�XGDQJ�MDQWDQ��)� �MXPODK�XGDQJ�EHWLQD

)DNWRU�.RQGLVL
)DNWRU� NRQGLVL� GLKLWXQJ� GHQJDQ� PHQJJXQDNDQ�

UXPXV�VHEDJDL�EHULNXW��(IIHQGLH��������
$SDELOD� E �� �SROD� SHUWXPEXKDQ� LVRPHWULN��� PDND�
UXPXV�\DQJ�GLJXQDNDQ�DGDODK��

.� �ଵ଴
య ௫ ௐ

௅య

$SDELOD� E��� �SROD� SHUWXPEXKDQ� DORPHWULN��� PDND�
UXPXV�\DQJ�GLJXQDNDQ�DGDODK��

.� � ௐ
௔௅್

.HWHUDQJDQ�

.�  � )DNWRU� NRQGLVL�� : � %HUDW� �JUDP��� / � 3DQMDQJ�
WRWDO��PP���GDQ�D�GDQ�E� �.RQVWDQWD

7HNVWXV�6HGLPHQ
0HWRGH�DQDOLVD� WHNVWXU�VHGLPHQ�PHQJJXQDNDQ�

PHWRGH� %XFKDQDQ� ������� GDODP 0DXOXGL� HW� DO���
�������� ODQJNDK�ODQJNDK�PHWRGH� WHUVHEXW�DGDODK�VH�
EDJDL� EHULNXW�� 6DPSHO� VHGLPHQ� \DQJ� WHODK� GLDPELO�
GDUL� VDPSOLQJ� ODSDQJDQ� GLOHWDNNDQ� SDGD� DOXPLQLXP�
IRLO� GDQ� GLEHUL� ODEHO VHEDJDL� SHQDQGD� VHGLPHQ� DQWDU�
WLWLN�VDPSOLQJ��VWDVLXQ��
�� 6DPSHO� VHGLPHQ� GLNHULQJNDQ� GHQJDQ�

PHQJJXQDNDQ� RYHQ� EHUVXKX� WLQJJL� �����&��
VHODPD�����MDP�ODOX�GLGLQJLQNDQ��

�� 6DPSHO� \DQJ� WHODK� NHULQJ� GLDPELO�� NHPXGLDQ�
GLKDOXVNDQ�GHQJDQ�PRUWDU�ODOX�GLWLPEDQJ�GHQJDQ�
PHQJJXQDNDQ WLPEDQJDQ� HOHNWULN� VHEDQ\DN�
��JUDP��

�� 6DPSHO� VHGLPHQ� \DQJ� VXGDK� KDOXV� NHPXGLDQ�
GLVDULQJ�XQWXN� GLSLVDKNDQ� DQWDUD� VDQG�� VLOW�� GDQ�
FOD\ GHQJDQ� VLHYH� VKDNHU \DQJ�PHPLOLNL� XNXUDQ�
VLHYH�QHW KLQJJD������PP�����P���

�� 6DPSHO� VHGLPHQ� \DQJ� WLGDN� ORORV� VDULQJDQ� GL�
PDVXNNDQ�NHGDODP�JHODV�%HDNHU�NHFLO��GLEHUL� OD�
EHO� VDQG� GDQ� GLNHULQJNDQ� GL� RYHQ� SDGD� VXKX�
����&��.HPXGLDQ�GLWLPEDQJ�XQWXN�VHWLDS�XNXUDQ�
D\DNDQ�

�� $SDELOD� WHUGDSDW� VDPSHO� VHGLPHQ� \DQJ� ORORV�
VDULQJDQ� �VLOW� GDQ� FOD\�� GLPDVXNNDQ� NH� GDODP�
JHODV�XNXU�\DQJ�EHUEHGD�XQWXN�GLODNXNDQ�SHPL�
SHWDQ�

%DKDQ�2UJDQLN
$QDOLVLV� NDQGXQJDQ� EDKDQ� RUJDQLN�

PHQJJXQDNDQ�PHWRGH�JUDYLPHWUL�\DQJ�PHQJDMX�SDGD�
%3$3��������GLPDQD�GDODP�PHWRGH�LQL�VHPXD�EDKDQ�
RUJDQLN�GLDQJJDS�YRODWLOH��PHQJXDS��ELOD�GLEDNDU�SD�
GD�VXKX�����&�VHODPD��MDP�

3URVHGXU� DQDOLVD� EDKDQ� RUJDQLN� WRWDO� DGDODK�
VHEDJDL�EHULNXW��6XGMDGL�HW�DO�� ������
�� 6DPSHO� WDQDK� GLDPELO� VHNLWDU� ��JUDP��

NHPXGLDQ� GLNHULQJNDQ� GDODP� RYHQ� GHQJDQ�
VXKX� ���&� VHODPD� ��MDP� KLQJJD� NHULQJ� GDQ�
GDSDW�GLJHUXV�

�� 6DPSHO� WDQDK� \DQJ� WHODK� NHULQJ� GLJHUXV�
GHQJDQ� SRUFHODLQ� JULQGHU KLQJJD� KDOXV�
NHPXGLDQ� GLPDVXNDQ� NH� GDODP� RYHQ� KLQJJD�
NHULQJ� NHPEDOL� �NXUDQJ� OHELK� VHODPD� GXD�
MDP��

.DGDU� EDKDQ� RUJDQLN� WRWDO� GLKLWXQJ� GHQJDQ� UXPXV�
VHEDJDL�EHULNXW��

%DKDQ�2UJDQLN�7RWDO� �
ሺௐ௧ି஼ሻିሺௐ௔ି஼ሻ

ௐ௧ି஼
����ݔ

.HWHUDQJDQ��
:W� �EHUDW�WRWDO��FDZDQ�VDPSHO��VHEHOXP�GLEDNDU��&�
 � EHUDW� FDZDQ� NRVRQJ�� :D�  � EHUDW� WRWDO� �FUXVFL�
EOH�VDPSHO��VHWHODK�GLEDNDU�

$QDOLVLV�6WDWLVWLN
$QDOLVLV�GDWD�VWDWLVWLN�XQWXN�SROD�SHUWXPEXKDQ�

PHQJJXQDNDQ� XML� UHJUHVL� HNVSRQHQVLDO�� +XEXQJDQ�
HNVSRQHQVLDO� WHUVHEXW� GDSDW� GLWUDQVIRUPDVLNDQ� NH�
GDODP� UHJUHVL� OLQHDU� GHQJDQ� PHORJDULWPDNDQQ\D��
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$QDOLVLV� \DQJ� GLJXQDNDQ� XQWXN� YDULDEHO� KXEXQJDQ�
SDQMDQJ� EHUDW� WHUKDGDS� NRQGLVL� OLQJNXQJDQQ\D�
�WHNVWXU� VHGLPHQ� GDQ� EDKDQ� RUJDQLN�� PHQJJXQDNDQ�
XML� UHJUHVL� SROLQRPLDO�� $QDOLVLV� KXEXQJDQ� NHHUDWDQ�
SDQMDQJ� EHUDW� GHQJDQ� WHNVWXU� VHGLHPHQ� GDQ� EDKDQ�
RUJDQLN� PHQJJXQDNDQ� XML� NRUHODVL� 3HUDUVRQ�� 8ML� NR�
UHODVL�DGDODK�PHWRGH�VWDWLVWLND�\DQJ�GLJXQDNDQ�XQWXN�
PHQHQWXNDQ� VXDWX� EHVDUDQ� \DQJ� PHQ\DWDNDQ�
EDJDLPDQD� NXDW� KXEXQJDQ� VXDWX� YDULDEHO� GHQJDQ�
YDULDEHO� ODLQ� GHQJDQ� WLGDN� PHPSHUVRDONDQ� DSDNDK�
VXDWX� YDULDEHO� WHUWHQWX� WHUJDQWXQJ� NHSDGD� YDULDEHO�
ODLQ��6DILWUL��������

+$6,/�'$1�3(0%$+$6$1

8NXUDQ�3HUWDPD�.DOL�7HUWDQJNDS��/����
+DVLO�DQDOLVLV�XNXUDQ�SHUWDPD�NDOL�WHUWDQJNDS�

GDSDW�GLOLKDW�SDGD�*DPEDU���

*DPEDU����8NXUDQ�3HUWDPD�.DOL�7HUWDQJNDS��/�����
(�� HPHULWXV GL� �D� 3DQWDL� *ODJDK�� �E��
3DQWDL� 3DUDQJWULWLV�� �F�� 3DQWDL� 3D�
UDQJNXVXPR�

8NXUDQ�SHUWDPD�NDOL� WHUWDQJNDS��/�����XQWXN�
(��HPHULWXV�GL�3DQWDL�*ODJDK�SDGD�EXODQ�$SULO�DGDODK�
���FP� GHQJDQ� SDQMDQJ� LQILQLW\� �/��� GDUL� GDWD� \DQJ�
VDPD�DGDODK����FP��8NXUDQ�SHUWDPD�NDOL� WHUWDQJNDS�

�/����� XQWXN� (�� HPHULWXV GL� 3DQWDL� 3DUDQJWULWLV�
DGDODK� ����� FP� GHQJDQ� SDQMDQJ� LQILQLW\� �/��� GDUL�
GDWD� \DQJ� VDPD�DGDODK� ���FP��8NXUDQ�SHUWDPD� NDOL�
WHUWDQJNDS� �/����� XQWXN� (�� HPHULWXV GL� 3DQWDL�
3DUDQJNXVXPR� DGDODK� ����FP� GHQJDQ� SDQMDQJ�
LQILQLW\��/���GDUL�GDWD�\DQJ�VDPD�DGDODK����FP�

+XEXQJDQ�3DQMDQJ�%HUDW�(��HPHULWXV
%HUGDVDUNDQ� SHUKLWXQJDQ� DQDOLVD KXEXQJDQ�

SDQMDQJ�EHUDW�(��HPHULWXV GDSDW�GLOLKDW�SDGD�JDPEDU�
GL�EDZDK�LQL�

*DPEDU����*UDILN�+XEXQJDQ�3DQMDQJ�%HUDW�(��HPHUL�
WXV �D� MDQWDQ�� �E�� EHWLQD� GL� 3DQWDL�
*ODJDK

*DPEDU����*UDILN�+XEXQJDQ�3DQMDQJ�%HUDW�(��HPHUL�
WXV�GL�3DQWDL�3DUDQJWULWLV

3HUVDPDDQ� DQDOLVD� UHJUHVL� KXEXQJDQ� SDQMDQJ�
EHUDW� (�� HPHULXV MDQWDQ� GDODP� EHQWXN� HNVSRQHQVLDO�
DGDODK� :�  � �����/������� MLND� GLWUDQVIRUPDVLNDQ� NH�
EHQWXN� OLQHDU�PHQMDGL�/RJ�: ���������������/RJ�/��
3HUVDPDDQ� DQDOLVD� UHJUHVL� KXEXQJDQ� SDQMDQJ� EHUDW�
(��HPHULWXV EHWLQD�GDODP�EHQWXN�HNVSRQHQVLDO�DGDODK�
: �����/�������MLND�GLWUDQVIRPDVLNDQ�NH�EHQWXN�OLQHDU�
PHQMDGL� /RJ�:�  � ��������������� /RJ� /� 1LODL� NRQ�
VWDQWD�E��VORSH��GLXML�NHPEDOL�PHQJJXQDNDQ�XML�W�SDU�
VLDO� XQWXN�PHQJHWDKXL� SROD� SHUWXPEXKDQ�� 3ROD� SHU�

�

��

��

��

��

���

���

� � � � �

�
)
UH
NX
HQ
VL
�.
XP

XO
DW
LI

3DQMDQJ�.DUDSDV��FP�

�

��

��

��

��

���

���

� � � � �

�
)
UH
NX
HQ
VL
�.
XP

XO
DW
LI

3DQMDQJ�.DUDSDV��FP�

�

��

��

��

��

���

���

� � � � �

�
)
UH
NX
HQ
VL
�.
XP

XO
DW
LI

3DQMDQJ�.DUDSDV��FP�

:  �����/�����

5ð� ������
1 ���

�

�

�

�

�

��

��

��� ��� ��� ��� ���

%
HU
DW
��
JU
DP

�

3DQMDQJ�.DUDSDV��FP�

:  ������/�����

5ð� ������
1 ��

�

�

�

�

�

��

��

��� ��� ���

%
HU
DW
��
JU
DP

�

3DQMDQJ�.DUDSDV��PP�

:  ������/�����

5ð� ������
1 ��

�

�

�

�

�

��

��

��� ��� ��� ��� ���

%
HU
DW
��
JU
DP

�

3DQMDQJ�.DUDSDV��FP�

D

E

F

D

E



�� -XUQDO�3DVLU�/DXW 9RO�� 1R�����������)HEUXDUL�����
,U]DQL�+DP]DK�6HW\D�5DKPDWXORK��$JXV�+DUWRNR��%DPEDQJ�6XODUGLRQR

� &RS\ULJKW�E\�-XUQDO�3DVLU�/DXW��,661������������

WXPEXKDQ� (�� HPHULWXV� GL� 3DQWDL� *ODJDK� EHUVLIDW� DO�
ORPHWULN� QHJDWLI GLPDQD� QLODL� E��� GDQ� QLODL� XML� W� KL�
WXQJ!W�WDEHO��1LODL�XML�W�WHVW XQWXN�(��HPHULWXV�MDQWDQ�
�������GDQ�XML�W�WHVW (��HPHULWXV EHWLQD�������

6HFDUD�DQDOLVD�UHJUHVL�GLSHUROHK�SHUVDPDDQ�HN�
VSRQHQVLDO�: ������/������� MLND� GLWUDQVIRUPDVLNDQ� NH�
EHQWXN� OLQHDU�PHQMDGL� /RJ�:� � ��������������� /RJ�
/�� 1LODL� NRQVWDQWD� E� �VORSH�� GLXML� NHPEDOL�
PHQJJXQDNDQ� XML�W� SDUVLDO� XQWXN� PHQJHWDKXL� SROD�
SHUWXPEXKDQ��3ROD�SHUWXPEXKDQ�(��HPHULWXV�GL�3DQ�
WDL�3DUDQJWULWLV�EHUVLIDW�DOORPHWULN�QHJDWLI GLPDQD�QLODL�
E��� GDQ� QLODL� XML� W� KLWXQJ!W� WDEHO�� 1LODL� XML� W� KLWXQJ�
XQWXN� (�� HPHULWXV GL� 3DQWDL� 3DUDQJWULWLV� VHEHVDU�
������

*DPEDU����*UDILN�+XEXQJDQ�3DQMDQJ�%HUDW�(��HPHUL�
WXV� �D�� MDQWDQ�� �E� EHWLQD� GL� 3DQWDL� 3D�
UDQJNXVXPR

3HUVDPDDQ� DQDOLVD� UHJUHVL� KXEXQJDQ� SDQMDQJ�
EHUDW� (�� HPHULWXV MDQWDQ� GDODP�EHQWXN� HNVSRQHQVLDO�
DGDODK�: �����/�������MLND�GLWUDQVIRUPDVLNDQ�NH�EHQ�
WXN� OLQHDU�PHQMDGL� /RJ�:� � ���������� ������ /RJ� /��
3HUVDPDDQ� DQDOLVD� UHJUHVL� KXEXQJDQ� SDQMDQJ� EHUDW�
(��HPHULWXV EHWLQD�GDODP�EHQWXN�HNVSRQHQVLDO�DGDODK�
: �����/�������MLND�GLWUDQVIRPDVLNDQ�NH�EHQWXN�OLHQDU�
PHQMDGL�/RJ�:� �������������/RJ�/� 1LODL�NRQVWDQWD�
E��VORSH��GLXML�NHPEDOL�PHQJJXQDNDQ�XML�W�SDUVLDO�XQ�
WXN� PHQJHWDKXL� SROD� SHUWXPEXKDQ�� 3ROD� SHUWXP�
EXKDQ� (�� HPHULWXV GL� 3DQWDL� 3DUDQJNXVXPR� EHUVLIDW�

DOORPHWULN�QHJDWLI�GLPDQD�QLODL�E���GDQ�QLODL�XML� W�KL�
WXQJ!W WDEHO��1LODL�XML�W�WHVW XQWXN�(��HPHULWXV MDQWDQ�
������GDQ�XML�W�WHVW (��HPHULWXV EHWLQD��������

1LVEDK�.HODPLQ�(��HPHULWXV
+DVLO� DQDOLVLV� SHUKLWXQJDQ� UDVLR� QLVEDK� NH�

ODPLQ�GDSDW�GLOLKDW�SDGD�7DEHO���

7DEHO� ��� 5DVLR� 1LVEDK� .HODPLQ� 8QGXU�8QGXU� /DXW�
(�HPHULWXV GL� 3DQWDL� *ODJDK�� 3DQWDL� 3D�
UDQJWULWLV�GDQ�3DQWDL�3DUDQJNXVPR�

/RNDVL�
3HQHOLWLDQ

-XPODK��1� 5DVLR
-DQWDQ�%HWLQD -DQWDQ�%HWLQD

3DQWDL�*ODJDK ������ ���
3DQWDL�3D�
UDQJWLWLV

���� ���

3DQWDL�3D�
UDQJNXVXPR ������ ����

)DNWRU�.RQGLVL�(��HPHULWXV
+DVLO� DQDOLVLV� SHUKLWXQJDQ� IDNWRU� NRQGLVL� GDSDW�

GLOLKDW�SDGD�7DEHO���

7DEHO� ���)DNWRU�.RQGLVL�8QGXU�8QGXU�/DXW�(��HPHUL�
WXV GL�3DQWDL�*ODJDK��3DQWDL�3UDQJWULWLV�GDQ�
3DQWDL�3DUDQJNXVPR

9DULDEHO

/RNDVL�3HQHOLWLDQ

*ODJDK 3DUDQJWULWLV
3D�

UDQJNXVX�
PR

D� ����� ����� �����
E� ����� ����� �����
�/� ��� ��� ���
�:� ��� ��� ���
3HUWXP�
EXKDQ

$ORPHWULN�
QHJDWLI

$ORPHWULN�
QHJDWLI

$ORPHWULN�
QHJDWLI

.Q ����� ����� �����

%DKDQ�2UJDQLN
+DVLO�DQDOLVLV�SHUKLWXQJDQ�EDKDQ�RUJDQLN�GDSDW�

GLOLKDW�SDGD�7DEHO���

7DEHO� ���+DVLO� 3HUKLWXQJDQ�.DGDU� %DKDQ�2UJDQLN� GL�
3DQWDL� *ODJDK�� 3DQWDL� 3DUDQJWULWLV� GDQ�
3DQWDL�3DUDQJNXVXPR

9DUL�
DEHO

3DQWDL�
*ODJDK

3DQWDL�3D�
UDQJWULWLV

3DQWDL�3D�
UDQJNXVXPR
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8ML�.RUHODVL�+XEXQJDQ�3DQMDQJ�%HUDW�(��HPHUL�
WXV GHQJDQ�7HNVWXU�6HGLPHQ

+DVLO� DQDOLVLV� SHUKLWXQJDQ� NRHILVLHQ� NRUHODVL�
KXEXQJDQ� SDQMDQJ� EHUDW� GHQJDQ� WHNVWXU� VHGLPHQ�
GLWDPPSLONDQ�SDGD�7DEHO���
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7DEHO� ��� .RHILVLHQ� .RUHODVL� +XEXQJDQ� 3DQMDQJ� %HUDW� GHQJDQ� 7HNVWXU� 6HGLPHQ� GL� 3DQWDL *ODJDK�� 3DQWDL� 3D�
UDQJWULWLV�GDQ�3DQWDL�3DUDQJNXVXPR

9DULDEHO
*ODJDK 3DUDQJWULWLV 3DUDQJNXVXPR

U 5� U 5� U 5�

/ ���� ���� ���� ���� ���� ����

: ���� ���� ���� ���� ���� ����

7HNVWXU�6HGLPHQ
+DVLO� DQDOLVLV� SHUKLWXQJDQ� IUDNVL� VHGLPHQ� GL�

3DQWDL� *ODJDK�� 3DQWDL� 3DUDQJWULWLV� GDQ� 3DQWDL� 3D�
UDQJNXVXPR�GLWDPSLONDQ�SDGD�*DPEDU��

*DPEDU� ��� 7HNVWXU� 6HGLPHQ� GL� 3DQWDL� *ODJDK� �D���
3DQWDL� 3DUDQJWULWLV� �E�� GDQ� 3DQWDL� 3D�
UDQJNXVXPR��F�

8ML�.RUHODVL�+XEXQJDQ�3DQMDQJ�%HUDW�(��HPHUL�
WXV�GHQJDQ�%DKDQ�2UJDQLN
+DVLO�DQDOLVLV�SHUKLWXQJDQ�NRHILVLHQ�NRUHODVL�KXEXQJDQ�
SDQMDQJ� EHUDW� GHQJDQ� EDKDQ� RUJDQLN� GLWDPSLONDQ�
SDGD�7DEHO���

7DEHO����.RHILVLHQ�.RUHODVL�+XEXQJDQ�3DQMDQJ�%HUDW�
GHQJDQ� %DKDQ� 2UJDQLN� GL� 3DQWDL� *ODJDK��
3DQWDL�3DUDQJWULWLV�GDQ�3DUDQJNXVXPR

9DULDEHO
3��*ODJDK 3��3D�

UDQJWULWLV
3��3D�

UDQJNXVXPR
U 5� U 5� U 5�

/ ���� ���� ���� ���� ����� ����
: ���� ���� ���� ���� ����� ����

3HPEDKDVDQ
8NXUDQ� SHUWDPD� NDOL� WHUWDQJNDS� GLJXQDNDQ�

XQWXN�PHQJHWDKXL� XNXUDQ� RUJDQLVPH� \DQJ� EROHK� GL�
WDQJNDS� VHKLQJJD� WLGDN� PHQ\HEDENDQ� RYHUILVKLQJ��
0HQXUXW�:DK\XQL�HW�DO� ��������KDVLO�SHUKLWXQJDQ�GDUL�
SDQMDQJ� LQILQLW\� �/��� DSDELOD� /�������/�� PDND�
GDSDW� GLQ\DWDNDQ� EDKZD� Q� XNXUDQ� UDWD�UDWD� KHZDQ�
&UXVWDFHD \DQJ� WHUWDQJNDS� FXNXS� EHVDU�� 6HEDOLNQ\D�
MLND� /�������/�� PDND� UDWD�UDWD� Q� XNXUDQ� KHZDQ�
&UXVWDFHD \DQJ� WHUWDQJNDS� WHUWDOX� NHFLO� VHKLQJJD�
GDSDW� PHQJDNLEDWNDQ� JURZWK� RYHUILVKLQJ�� %HUGDVDU�
NDQ�KDVLO�SHUKLWXQJDQ�\DQJ�WHODK�GLODNXNDQ�GDSDW�GL�
WDULN� NHVLPSXODQ� EDKZD� XNXUDQ� SHUWDPD� NDOL� WHU�
WDQJNDS� XQGXU�XQGXU� ODXW� (�� HPHULWXV GL� 3DQWDL�
*ODJDK��3DQWDL�3DUDQJWULWLV�GDQ�3DQWDL�3DUDQJNXVXPR�
GDODP�XNXUDQ�\DQJ�FXNXS�EHVDU�DWDX�/�������/��

3ROD�SHUWXPEXKDQ�GLOLKDW�GDUL�QLODL�NRQVWDQWD�E�
�6ORSH��KDVLO�XML�UHJUHVL��8QWXN�PHQJXML�QLODL�E ��DWDX�
E��� GLODNXNDQ� GHQJDQ�PHQJJXQDNDQ� XML� W�WHVW�� %HU�
GDVDUNDQ� KDVLO� DQDOLVLV� KXEXQJDQ� SDQMDQJ� EHUDW� (��
HPHULWXV GDSDW� GLVLPSXONDQ� EDKZD� SROD� SHUWXP�
EXKDQQ\D�EHUVLIDW�DOORPHWULN�QHJDWLI�GLPDQD�QLODL�NRQ�
VWDQWD�E�XQWXN�(��HPHULWXV MDQWDQ�GDQ�EHWLQD�GL�NHWLJD�
ORNDVL����GDQ�XML�W�WHVW PHQHULPD�+� GDQ�PHQRODN�+���
0HQXUXW� 0HJDZDWL� �������� SHUWXPEXKDQ� NHSLWLQJ�
SDVLU FHQGHUXQJ�OHELK�NH�DUDK�SDQMDQJ��+DO� LQL�GDSDW�
GLNDLWNDQ� GHQJDQ� PRUIRORJL� NHSLWLQJ� SDVLU� \DQJ�
FHQGHUXQJ� PHPDQMDQJ� WLGDN� PHOHEDU�� 3ROD� SHUWXP�
EXKDQ�KHZDQ�SHUDLUDQ�\DQJ�EHVLIDW�DOORPHWULN�QHJDWLI�
VHFDUD� XPXP� GDSDW� GLVHEDENDQ� ROHK� SHQDQJNDSDQ�
\DQJ� EHUOHELK�� NRPSHWHQVL�� GDQ� SRWHQVLDO� WURILN�
�0DVKDU�GDQ�<XVOL��������

8QGXU�XQGXU� ODXW� (�� HPHULWXV \DQJ� WHU�
WDQJNDS� VHWHODK� GLLGHQWLILNDVL� GL� ODERUDWRULXP�
GLWHPXNDQ�MHQLV�NHODPLQ�XQGXU�XQGXU�ODXW�EHWLQD�GDQ�
MDQWDQ��+DO� LQL� GLOLKDW� EHUGDVDUNDQ� DGD� WLGDNQ\D� NDNL�
SOHRSRG�DWDX�WHOXU�XQGXU�XQGXU�ODXW�(��HPHULWXV� -LND�
EHWLQD� PHPEDZD� WHOXU�� PHUHND� DNDQ� GLWHPXNDQ� GL�
EDZDK� WHOVRQ� GDQ� EHUZDUQD� RUDQ\H� WHUDQJ�� -LND�
VHHNRU�EHWLQD�WLGDN�PHPEDZD�WHOXU��SOHRSRGD�WHPSDW�
PHQHPSHONDQ� WHOXU� DNDQ� WHUOLKDW� GL� EDJLDQ� EDZDK�
WXEXK� NHSLWLQJ� NHWLND� WHOVRQ� GLDQJNDW�� $GD� WLJD�
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SDVDQJ�SOHRSRGD�GDQ�PHQ\HUXSDL�EHQDQJ�SHQGHN��(��
HPHULWXV� MDQWDQ� WLGDN� PHPSXQ\DL� NDNL� SOHRSRG�
�<0&$�� ������� 1LVEDK� NHODPLQ� XQGXU�XQGXU� ODXW�
PHUXSDNDQ� SHUEDQGLQJDQ� MXPODK� XQGXU�XQGXU� ODXW�
MDQWDQ�GDQ�EHWLQDQQ\D��,GHDOQ\D��UDVLR�SROXODVL�MDQWDQ�
GDQ�EHWLQD�GL� DODP�DGDODK�����DUWLQ\D���HNRU� MDQWDQ�
XQWXN� �� HNRU� EHWLQD�� DJDU� WHUMDGL� NHVHLPEDQJDQ�
SRSXODVL� EHUGDVDUNDQ� MHQLV� NHODPLQ� DWDX� DJDU� WLGDN�
WHUMDGL� GRPLQDQVL� MHQLV� NHODPLQ� �0DVKDU� GDQ� <XVOL��
������� %HUGDVDUNDQ� KDVLO� SHQHOLWLDQ� WHUMDGL� SHQ\LP�
SDQJDQ�MHQLV�NHODPLQ�GL�NHWLJD�SDQWDL��GLPDQD�GL�3DQ�
WDL�*ODJDK�GLGRPLQDVL�ROHK�(��HPHULWXV� MDQWDQ�GDQ�GL�
3DQWDL� 3DUDQJWULWLV� GDQ� 3DQWDL� 3DUDQJNXVXPR�
GLGRPLQDVL� ROHK� (�� HPHULWXV� EHWLQD�� 6DODK� VDWX�
SHQ\HEDE� WHUMDGLQ\D� NHWLGDNVHLPEDQJDQ� NRQGLVL� LQL�
DGDODK� SROD� SHQDQJNDSDQ�� /RNDVL� SHQDQJNDSDQ� (��
HPHULWXV GL�3DQWDL�*ODJDK�OHELK�NH�DUDK�ODXW�GDULSDGD�
3DQWDL�3DUDQJWULWLV�GDQ�3DQWDL�3DUDQJNXVXPR��1LVEDK�
NHODPLQ� \DQJ� PHQ\LPSDQJ� MXJD� EHUNDLWDQ� GHQJDQ�
SHUEHGDDQ�WLQJNDK�ODNX�MDQWDQ�GDQ�EHWLQD��SHUEHGDDQ�
ODMX�PRUWDOLWDV� GDQ�PXVLP��0HQXUXW� .XVXPDZDUGDQL�
��������SHUEDQGLQJDQ�Q\DWD�DQWDUD�MDQWDQ�GDQ�EHWLQD�
MXJD� GLGXJD� GLVHEDENDQ� ROHK EHGDQ\D� KDELWDW� GDUL�
MDQWDQ�GDQ�EHWLQD��0HQXUXW�6RXWKZDUG��������GDODP�
EXNXQ\D�$GYDQFHV� LQ�0DULQH�%LRORJ\��PDVDODK� SHP�
EDOLNDQ� MHQLV� NHODPLQ� SDGD� NHSLWLQJ� SDVLU� (PHULWD
PHUXSDNDQ�FHULWD�WHUVHQGLUL��7HUMDGLQ\D�QHRWHQ\�SDGD�
EHEHUDSD� VSHVLHV� (PHULWD GDQ� IDNWD EDKZD� KHZDQ�
MDQWDQ�PDWL�VHEHOXP�PHQFDSDL�XNXUDQ�GLPDQD�EHWLQD�
PHQMDGL� GHZDVD� VHFDUD� VHNVXDO�� PHQ\HEDENDQ�
SHQ\LPSDQJDQ�\DQJ�FXNXS�EHVDU�GDUL�UDVLR LGHDO�MHQLV�
NHODPLQ� \DLWX� ����� VHUDQJNDLDQ� SHUFREDDQ� NXOWXU� OD�
ERUDWRULXP� VHUWD� SHQJDPDWDQ� OLQJNXQJDQ� VHFDUD�
DODPL� SDGD� JHQXV� (PHULWD PHQXQMXNNDQ� EDKZD�
DQRPDOL� Q\DWD� GDODP� UDVLR� MHQLV� NHODPLQ� KDQ\D�
GLKDVLONDQ� GDUL� SHUEHGDDQ� SHUWXPEXKDQ� MDQWDQ� GDQ�
EHWLQD�� EHOXP� DGDQ\D� SHQJDPDWDQ� VHFDUD� ODQJVXQJ�
WHUKDGDS�JRQDG�MDQWDQ�VHODPD�SHULRGH�NHWLND�PHUHND�
PXQJNLQ� EHUXEDK� PHQMDGL� EHWLQD� VHKLQJJD� DVXPVL�
DWDX� KLSRWHVLVL� PHQJHQDL� SHPEDOLNDQ� MHQLV� NHODPLQ�
EHOXP�WHUVHOHVDLNDQ�

1LODL� IDNWRU� NRQGLVL� \DQJ� GL� GDSDW� GL� NHWLJD�
SDQWDL� \DLWX� 3DQWDL� *ODJDK�� 3DQWDL� 3DUDQJWULULV� GDQ�
3DQWDL� 3DUDQJNXVXPR� EHUNLVDU� ���� \DQJ� EHUDUWL�
KHZDQ� WHUJRORQJ� SLSLK�� 0HQXUXW� 0DKDSDWUR� HW� DO�
�������� (�� HPHULWXV� PHPSXQ\DL� SHUDQDQ� SHQWLQJ�
GDODP�WLQJNDWDQ�WURILN�EDLN�VHEDJDL�SURGXVHQ�PDXSXQ�
SUHGDWRU�� (�� HPHULWXV PHPDNDQ� SODQNWRQ�� EHQWLN�
DOJDH� GDQ�GL� VLVL� ODLQ�PHQMDGL�PDNDQDQ�EDJL� EXUXQJ�
ODXW GDQ� LNDQ� SUHGDWRU� 1LODL� IDNWRU� NRQGLVL� VDQJDW�
GLSHQJDUXKL� ROHK� IDNWRU� HNVWHUQDO� \DLWX� OLQJNXQJDQ�
GDQ� IDNWRU� LQWHUQDO� \DLWX� NHPDWDQJDQ� JRQDG�� ODMX�
SHUWXPEXKDQ��QDIVX�PDNDQ�GDQ� MXPODK�SDUDVLW�SDGD�
WXEXK� KHZDQ�� 0XVLP� GDQ� SRSXODVL� MXJD� GDSDW�
PHPSHQJDUXKL�QLODL�IDNWRU�NRQGLVL�SDGD�KHZDQ��<XVXI�
HW�DO��� ������

.RQGLVL� NHWLJD� SDQWDL� ORNDVL� SHQHOWLDQ� VDQJDW�
IOXNWXDWLI�� +DO� LQL� PHPSHQJDUXKL� NHEHUODQJVXQJDQ�
KLGXS� XQGXU�XQGXU� ODXW� (�� HPHULWXV�� %HUGDVDUNDQ�

SHUKLWXQJDQ� SHUVHQWDVH� WHNVWXU� VHGLPHQ�� SHUVHQWDVH�
SDOLQJ�GRPLQDQ�EHUDGD�GL� IUDNVL� VHGLPHQ�SDVLU�NDVDU�
������PP��� SDVLU� VHGDQJ� ���������PP��� GDQ� SDVLU�
KDOXV� ������������PP��� 0HQXUXW� 'DUXVPDQ� HW� DO�
�������� 8QGXU�XQGXU� ODXW� EDQ\DN� GLWHPXNDQ� SDGD�
XNXUDQ� GLDPHWHU� EXWLUDQ� VHGLPHQ� ����������PP� VH�
GDQJNDQ�XQGXU�XQGXU�ODXW�GHZDVD�EDQ\DN�GLWHPXNDQ�
SDGD� XNXUDQ� EXWLUDQ� VHGLPHQ� ������� PP�� +DO� LQL�
EHUNDLWDQ� GHQJDQ� FDUD� XQGXU�XQGXU� ODXW� PHQFDUL�
PDNDQ��NDUHQD�XQGXU�XQGXU�ODXW�DNDQ�PHPDNDQ�PD�
NDQDQQ\D�VHVXDL�GHQJDQ�GLDPHWHU�EXNDDQ�PXOXWQ\D��
0HQXUXW�5LQLDWVLK�GDQ�(GL���������SDGD�GDHUDK�SDQWDL�
\DQJ� PHPSXQ\DL� VXEVWUDW� GDVDU� EHUSDVLU�� VDQJDW�
VHGLNLW�GLWHPXNDQ�RUJDQLVPH�\DQJ�KLGXS��NDUHQD�SDQ�
WDL�SDVLU�WLGDN�PHQ\HGLDNDQ�VXEVWUDW�\DQJ�WHWDS�XQWXN�
PHOHNDW� EDJL� RUJDQLVPH�� .HORPSRN� RUJDQLVPH� \DQJ�
PDPSX�EHUDGDSWDVL�SDGD�NRQVLVL� VXEVWUDW�SDVLU� DGD�
ODK� RUJDQLVPH� LQIDXQD� PDNUR� �EHUXNXUDQ� ����FP��
\DQJ�PDPSX�PHQJJDOL� OLDQJ� GL� GDODP� SDVLU� GDQ RU�
JDQLVPH�PHLRIDXQD�PLNUR��EHUXNXUDQ������PP��\DQJ�
KLGXS�GL�DQWDUD�EXWLUDQ�SDVLU�GDODP�UXDQJ�LQWHUDNVL�

.DGDU� EDKDQ� RUJDQLN� \DQJ� GLSHUROHK� GL� NHWLJD�
SDQWDL� ORNDVL� SHQHOLWLDQ�PHPLOLNL� QLODL� \DQJ� EHUEHGD�
EHGD��.DQGXQJDQ�EDKDQ�RUJDQLN�GL�NHWLJD�SDQWDL�WHU�
VHEXW�PDVXN�NH�GDODP�NDWHJRUL�VDQJDW�UHQGDK�NDUHQD�
QLODLQ\D� PDVLK� ������� 3DVLU� PHPLOLNL� WHNVWXU� \DQJ�
OHELK�NDVDU�GDULSDGD�WDQDK�OLDW��KDO�LQL�\DQJ�PHPEXDW�
QLODL� EDKDQ� RUJDQLN� SDGD� SDVLU� VHPDNLQ� UHQGDK��
3DUWLNHO� VHGLPHQ� \DQJ�EHUXNXUDQ� OHELK� NHFLO�PHPLOLNL�
NHPDPSXDQ� XQWXN� PHQMHEDN� EDKDQ� RUJDQLN� OHELK�
WLQJJL� GLEDQGLQJNDQ� GHQJDQ� SDUWLNHO� VHGLPHQ� \DQJ�
EHUXNXUDQ� OHELK EHVDU�� 6HGLPHQ� EHUSDVLU� PHPLOLNL�
NDQGXQJDQ� EDKDQ� RNVLGDVL� \DQJ� EDLN� DNLEDW� DGDQ\D�
SRUH�ZDWHU \DQJ�OHELK�EHVDU��VHKLQJJD�EDKDQ�RUJDQLN�
DNDQ� FHSDW� KDELV� �1XJUDKD� HW� DO��� ������� 1LODL� NDQ�
GXQJDQ�EDKDQ�RUJDQLN�\DQJ�UHQGDK�MXJD�GLSHQJDUXKL�
ROHK� VLIDW� SDVLU� \DQJ KLJURVNRSLV� \DLWX� VXDWX� VLIDW�
\DQJ�PXGDK�PHQ\HUDS�GDQ�EHUHDNVL�GHQJDQ�XDS�DLU�
GDUL� XGDUD�GHQJDQ�PHQJHOXDUNDQ�HQHUJL� SDQDV� \DQJ�
FXNXS�EHVDU��HNVRWHUPLV���$]L]� �������

+XEXQJDQ�NHHUDWDQ�SDQMDQJ�EHUDW�(��HPHULWXV�
GHQJDQ�WHNVWXU�VHGLPHQ�GL�3DQWDL�*ODJDK��3DQWDL�3D�
UDQJWULWLV�GDQ�3DQWDL�3DUDQJNXVXPR�PDVXN�NH�GDODP�
WLQJNDW� NHHUDWDQ� \DQJ� OHPDK�� 7HNVWXU� VHGLPHQ� GL�
DVXPVLNDQ�VHEDJDL�KDELWDW�(��HPHULWXV \DQJ�EHUNDLWDQ�
GHQJDQ�XNXUDQ�XPXU�DWDX�VNLOXV�KLGXS��8QGXU�XQGXU�
ODXW�EDQ\DN�GLWHPXNDQ�SDGD�XNXUDQ�GLDPHWHU�EXWLUDQ
VHGLPHQ� ���������PP� VHGDQJNDQ� XQGXU�XQGXU� ODXW�
GHZDVD�EDQ\DN�GLWHPXNDQ�SDGD�XNXUDQ�EXWLUDQ�VHG�
LPHQ� ������PP�� 8QGXU�XQGXU� ODXW� ELDVDQ\D� MXJD�
PHQJKXQL�SDQWDL�EHUSDVLU�\DQJ PHPLOLNL�EXWLUDQ�VHG�
LPHQ� �����PP� GDQ� MXJD� PHOLPSDK� SDGD� XNXUDQ� GL�
DPHWHU�VHGLPHQ��������PP��1XJUDKD HW�DO�� ������

+XEXQJDQ�NHHUDWDQ�SDQMDQJ�EHUDW�(��HPHULWXV
GHQJDQ� NDQGXQJDQ� EDKDQ� RUJDQLN� GL� 3DQWDL� *ODJDK��
3DQWDL� 3DUDQJWULWLV� GDQ� 3DQWDL� 3DUDQJNXVXPR�PDVXN�
NH� GDODP� WLQJNDW� NHHUDWDQ� \DQJ� WLQJJL� QDPXQ� WHU�
GDSDW�VLIDW EHUODZDQDQ�GL�3DQWDL�3DUDQJNXVXPR�NDUH�
QD� KDVLO� XML� NRUHODVLQ\D� QHJDWLI�� .HEHUDGDDQ� NDQ�
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GXQJDQ� EDKDQ�RUJDQLN� VHGLPHQ� \DQJ� WHUJRORQJ� UHQ�
GDK�GLEDQGLQJNDQ�GHQJDQ�WLQJNDW�NHHUDWDQ�KXEXQJDQ�
PHPEXDW� VXDWX� DVXPVL� PHVNLSXQ� VHGLPHQ� PHUXSD�
NDQ�KDELWDW�GDQ� VDODK� VDWX� VXPEHU�PDNDQDQ�QDPXQ�
WHUGDSDW� IDNWRU� DWDX� VXPEHU� PDNDQDQ� ODLQ� EDJL� (��
HPHULWXV� \DQJ� EHUSHQJDUXK� XQWXN� NHODQJVXQJDQ�
KLGXS�� 0HQXUXW� /HVWDUL� �������� MXPODK� PLNURRUJDQ�
LVPH� GL� ODXW� VHFDUD� XPXP� VDQJDW� NHFLO�� WDSL� NHOLP�
SDKDQQ\D� EHUWDPEDK� WHUKDGDS� NHKDGLUDQ� EDKDQ� RU�
JDQLN� \DQJ� GLSURGXNVL� ROHK� IRWRVLQWHVLV� SODQNWRQ��
VHDZHHG� DWDX� RUJDQLVPH� ODLQ� GDQ� MXJD� SRSXODVL� ED�
KDQ� RUJDQLN� GDUL� DNWLYLWDV� SHUNDSDODQ�� 6HODLQ� LWX� ED�
KDQ�RUJDQLN�MXJD�EHUDVDO�GDUL�NRPSRQHQ�\DQJ�DGD�GL�
GDUDWDQ�� .DQGXQJDQ� EDKDQ� RUJDQLN� MXJD� EHUKXE�
XQJDQ�GHQJDQ�WHNVWXU�VHGLPHQ��0HQXUXW�3XWUL�HW�DO��
�������� VXEVWUDW� GHQJDQ� IUDNVL� KDOXV� OHELK� EDQ\DN�
WHUGDSDW� QXWULHQ� \DQJ� WHQWX� VDMD� EHUJXQD EDJL� NH�
KLGXSDQ� KHZDQ� EHQWLN� PDXSXQ� PDNUREHQWKRV��
0HQXUXW� +DUWRNR� �������� MHQLV� VHGLPHQ� EHUSDVLU�
PHPLOLNL�NDQGXQJDQ�EDKDQ�RUJDQLN�\DQJ�UHQGDK��KDO�
LQL�GLVHEDENDQ�SDGD�VHGLPHQ�WHUVHEXW�PHPXQJNLQNDQ�
WHUMDGLQ\D�RNVLGDVL�\DQJ�EDLN�DNLEDW�DGDQ\D�SRUH�ZD�
WHU \DQJ� OHELK�� VHKLQJJD� EDKDQ� RUJDQLN� DNDQ� FHSDW�
KDELV��6HEDOLNQ\D�SDGD�MHQLV�VHGLPHQ�OXPSXU�DWDX�OLDW�
\DQJ�PHPSXQ\DL� WHNVWXU� OHELK KDOXV��NDQGXQJDQ�ED�
KDQ�RUJDQLN�WHUJRORQJ�WLQJJL�

.(6,038/$1

/���!SDQMDQJ� LQILQLW\� \DQJ� DUWLQ\D� XNXUDQ�
(�� HPHULWXV� \DQJ� WHUWDQJNDS� WLGDN� PHQ\HEDENDQ�
RYHUILVKLQJ�� 3ROD� SHUWXPEXKDQ� (� HPHULWXV GL� 3DQWDL�
*ODJDK��3DQWDL�3DUDQJWULWLV�GDQ�3DQWDL�3DUDQJNXVXPR�
EHUVLIDW� DOORPHWULN� QHJDWLI�� 1LVEDK� NHODPLQ� GL� 3DQWDL�
*ODJDK� GLGRPLQDVL� ROHK� MDQWDQ�� 3DQWDL� 3DUDQJWULWLV�
GDQ� 3DQWDL� 3DUDQJNXVXPR� GLGRPLQDVL� ROHK� EHWLQD��
)DNWRU� NRQGLVL� NHWLJD� SDQWDL� PDVLK� EHUNLVDU� ����
DUWLQ\D� (� HPHULWXV GDODP� NRQGLVL� SLSLK�� 3HUVHQWDVH�
WHNVWXU�VHGLPHQ�GL�NHWLJD�SDQWDL�\DQJ�SDOLQJ�GRPLQDQ�
GL�IUDNVL�VHGLPHQ�SDVLU�NDVDU������ PP���SDVLU�VHGDQJ�
���������PP��� GDQ SDVLU� KDOXV� ������������PP���
.DQGXQJDQ� EDKDQ� RUJDQLN� PDVXN� GDODP� NDWHJRUL�
VDQJDW� UHQGDK� NDUHQD� QLODLQ\D� PDVLK� ������� +XE�
XQJDQ�SDQMDQJ�EHUDW�(� HPHULWXV GHQJDQ�WHNVWXU�VHG�
LPHQ� EHUDGD� GL� NDWHJRUL� OHPDK� EHUEDGLQJ� WHUEDOLN�
GHQJDQ�KXEXQJDQ�SDQMDQJ�EHUDW�GHQJDQ�NDQGXQJDQ�
EDKDQ�RUJDQLN� \DQJ�PDVXN� NH�GDODP�NDWHJRUL� WLQJJL�
GHQJDQ�SHQJDUXK�\DQJ�WLQJJL�

8&$3$1�7(5,0$�.$6,+

3HQXOLV� PHQJXFDSNDQ� WHULPD� NDVLK� NHSDGD�
VHOXUXK�SLKDN�\DQJ�WHODK�PHPEHULNDQ�VDUDQ�EDQWXDQ�
XQWXN�PHQ\HOHVDLNDQ�WXOLVDQ LQL�

'$)7$5�3867$.$

$]L]DK�� ,�� 5��� 6�� 5XGL\DQWL�� GDQ� $�� *KRIDU�� ������
.RPSRVLVL� +DVLO� 7DQJNDSDQ� &DQWUDQJ� GDQ�

$VSHN�%LRORJL�,NDQ�.XQLUDQ��8SHQHXV�VXOSKXUH�
XV��\DQJ�'LGDUDWNDQ�GL�333�%DMRPXO\R��-HSDUD��
'LSRQHJRUR�-RXUQDO�RI�0DTXDUHV�������������

$]L]�� 0�� ������ %DWX� .DSXU� GDQ� 3HQLQJNDWDQ� 1LODL�
7DPEDK�6HUWD�6SHVLILNDVL�XQWXN�,QGXVWUL��-XUQDO�
7HNQRORJL�0LQHUDO�GDQ�%DWXEDUD���������������

'DUXVPDQ��9���0��5��0XVNDQDQIROD��GDQ�5XVZDK\XQL��
������ .HOLPSDKDQ� 8QGXU�8QGXU� /DXW� �+LSSL�
GDH�� GDQ� 6HEDUDQ� 6HGLPHQ� GL� 3DQWDL� 3DJDN�
.HFDPDWDQ�1JRPERO��3XUZRUHMR��-DZD�7HQJDK��
'LSRQHJRUR�-RXUQDO�RI�0DTXDUHV������������

(IIHQGLH�� 0�� ,�� ������ %LRORJL� 3HULNDQDQ�� <D\DVDQ�
3XVWDND�1XVDQWDPD��<RJ\DNDUWD

+DUWRNR��$��������2VHDQRJUDIL�GDQ�6XPEHUGD\D�3HUL�
NDQDQ� .HODXWDQ� ,QGRQHVLD�� 81',3� 3UHVV�� 6H�
PDUDQJ��

.DUGD\D�� '�� 5DODKDOX�� 7�� 1��� =XELU�� 3XUED�� 0��� GDQ�
3DUDNNDVL�� $�� ������ 3HQJXMLDQ� 8QGXU�8QGXU�
/DXW� �(PHULWD�DQORJD�� VHEDJDL�%DKDQ�3HQXUXQ�
.ROHVWHURO� SDGD� 0HQFLW� �0XV� PXVFXOXV
%$/%�&��� -XUQDO� ,OPX� 7HNQRORJL� 3DQJDQ�� ������
�����

.HWHUHQ�� &�� %�� %��� $�� $�� +DNLP�� $�� )DKUXGLQ� GDQ� <��
:DUGL\DQWR��������.DQGXQJDQ�/RJDP�%HUDW�3E�
8QGXU�8QGXU� /DXW� GDQ� ,PSOLNDVLQ\D� SDGD�
.HVHKDWDQ� 0DQXVLD�� -XUQDO� %LRORJL� 7URSLV��
�������������

.XVXPDZDUGDQL�� '�� $�� ������ %LRORJL� 5HSURGXNVL� 8Q�
GXU�8QGXU�/DXW�(PHULWD�HPHULWXV GL�.HFDPDWDQ�
%XOXVSHVDQWUHQ� .DEXSDWHQ� .HEXPHQ�� -DZD�
7HQJDK�� >6NULSVL@�� 'HSDUWHPHQ� 0DQDMHPHQ�
6XPEHUGD\D� 3HUDLUDQ�� )DNXOWDV� 3HULNDQDQ� GDQ�
,OPX�.HODXWDQ��,QVWLWXW�3HUWDQLDQ�%RJRU��%RJRU��
���KOP

0DKDSDWUR��'���6��.��.DUQD���6��.��0RKDQW\���%��0R�
KDQW\��� 3�� 5�� 0XGXOL��� $�� .�� 3DWWQDLN�� DQG� 6��
1DQGD��������)LUVW�5HFRUG�RI�D�%XUURZLQJ�0ROH�
&UDE� (PHULWD� HPHULWXV� �'HFDSRGD�$QRPXUD��
+LSSLGDH�� IURP�&KLOLND� /DNH��(DVW�&RDVW�RI� ,Q�
GLD�� ,QGLDQ� -RXUQDO� RI� *HR� 0DULQH� 6FLHQFHV��
������ �������

0DVKDU�� $� GDQ� <�� :DUGLDWQR�� ������ $VSHN� 3HUWXP�
EXKDQ�8QGXU�8QGXU�/DXW�(PHULWD�HPHULWXV GDUL�
3DQWDL� %HUSDVLU� .DEXSDWHQ� .HEXPHQ�� -XUQDO�
%LRORJL�7URSLV��������������

0DXOXGL�� 0��� %�� 6XODUGLRQR� GDQ� +DHUXGGLQ�� ������
+XEXQJDQ� -HQLV� 6HGLPHQ� 'HQJDQ� .HUDSDWDQ�
0DQJURYH� 'L� 'HVD� 7LPEXOVORNR�� 'HPDN�� -RXU�
QDO�RI�0DTXDUHV��������������

0HJDZDWL�� (�� ������ 6WXGL� %HEHUDSD� $VSHN� %LRORJL�
.HSWLQJ� 3DVLU� GL� .HFDPDWDQ� %XOXVSHVDQWUHQ�
.DEXSDWHQ� .HEXPHQ�� >6NULSVL@�� 'HSDUWHPHQ�
0DQDMHPHQ� 6XPEHUGD\D� 3HULDUDQ�� )DNXOWDV�
3HULNDQDQ�GDQ�,OPX�.HODXWDQ��,QVWLWXW�3HUWDQLDQ�
%RJRU��%RJRU�����KOP

1XJUDKD�� 2�� .��� 6XU\DQWL�� GDQ� 6�� 5XG\DQWL�� ������
.DUDNWHULVWLN� +DELWDW� GDQ� .HOLPSDKDQ� 8QGXU�
8QGXU� /DXW� �+LSSRLGDH�� GL� 3DQWDL� 3XUZRUHMR��
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-RXUQDO� RI� )LVKHULHV�DQG�0DULQH�6FLHQFH��������
�����

3XWUL�� $�0�6�3��� 6XU\DQWL� GDQ� 1�� :LG\RULQL�� ������
+XEXQJDQ� 7HNVWXU� 6HGLPHQ� GHQJDQ� .DQ�
GXQJDQ� %DKDQ� 2UJDQLN� GDQ� .HOLPSDKDQ� 0DN�
UR]RREHQWKRV�GL�0XDUD�6XQJDL�%DQMLU�NDQDO�7L�
PXU� 6HPDUDQJ�� 6DLQWHN� 3HULNDQDQ�� ������ ���
��

5LQLDWVLK��,�GDQ�(��'��.XVKDUWRQR��������6XEVWUDW�'D�
VDU�GDQ�3DUDPHWHU�2VHDQRJUDIL�VHEDJDL�3HQHQ�
WX�.HEHUDGDDQ�*DVWURSRGD�GDQ�%LYDOYLD GL�3DQ�
WDL� 6OXNH� .DEXSDWHQ� 5HPEDQJ�� -XUQDO� ,OPX�
.HODXWDQ��������������

6DQWRVR�� 6�� ������ 6366� 6WDWLVWLN� 3DUDPHWULN� (OHN�
0HGLD�.RPLQGR��.HORPSRN�*UDPHGLD��-DNDUWD

6RXWKZDUG�� $�� 6�� ������ $GYDQFH� LQ� 0DULQH� %LRORJ\��
$FDGHPLF�SUHVV��/RQGRQ

:DK\XQL�� ,�� ,�� ������ %HEHUDSD� $VSHN� %LRORJL� 8GDQJ�
3XWLK� �3HQDHXV� LQGLFXV�� GL� 3HUDLUDQ� 6HEHODK�
8WDUD� %UHEHV� GDQ� 7HJDO�� -DZD� 7HQJDK��
>VNULSVL@��)SLN��XQGLS����KOP

<XVXI�� +�� 1��� $�� 6XPDQ�� 7�� +LGD\DW�� GDQ� $�� 6��
3DQJJDEHDQ��������3DUDPHWHU�3RSXODVL�/REVWHU�
%DPEX� �3DQXOLUXV YHUVLFRORU�� GL� 3HULDUDQ�
6LPHXOXH���%DZDO���������������


