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-DODQ� 5D\D� .RSR� GLNHQDO� VHEDJDL� VDODK� VDWX� WLWLN� NHPDFHWDQ� GL� .RWD� %DQGXQJ��
3DGD�PDVD�SDQGHPL�&RYLG����LQL��SHPHULQWDK�PHQJDPELO�ODQJNDK�XQWXN�PHQHNDQ�
ODMX� SHQ\HEDUDQ� YLUXV�&RURQD GHQJDQ�PHQJDPELO� NHELMDNDQ� 33.0�0LNUR� DWDX�
SHPEHUODNXDQ� SHPEDWDVDQ� NHJLDWDQ� PDV\DUDNDW� EHUEDVLV� PLNUR� \DQJ� EHUDNLEDW
SHQXUXQDQ� DNWLYLWDV� WUDQVSRUWDVL� GL� MDODQ� UD\D�� 6HKLQJJD SHUOX� GLODNXNDQ� DQDOLVLV�
NLQHUMD�UXDV�-DODQ�5D\D�.RSR�GL�PDVD�SDQGHPL�&RYLG�����WHSDWQ\D�GL�VHJPHQ�UXDV�
MDODQ�DQWDUD�VLPSDQJ�-DODQ�&LEROHUDQJ�VDPSDL�6LPSDQJ�*HUEDQJ�7RO�.RSR��'DWD�
YROXPH�GLSHUROHK�PHODOXL�VXUYHL�VHODPD� WXMXK�KDUL�SDGD� MDP�VLEXN�SDJL�KDUL�GDQ�
VRUH�KDUL��0HWRGH�\DQJ�GLJXQDNDQ�XQWXN�SHQJRODKDQ�GDWD�\DLWX�0HWRGH�.DSDVLWDV�
-DODQ�,QGRQHVLD��0.-,������ GDQ�+LJKZD\�&DSDFLW\�0DQXDO �+&0���3HQJRODKDQ�
GDWD� GLPXODL� GDUL� SURVHV� UHNDSLWXODVL� KDVLO� WUDIILF� FRXQWLQJ YROXPH� ODOX� OLQWDV��
NHPXGLDQ� SHUKLWXQJDQ� NHFHSDWDQ� DUXV� EHEDV�� SHUKLWXQJDQ� NDSDVLWDV�� SHUKLWXQJDQ�
GHUDMDW�NHMHQXKDQ�GDQ�SHQLODLDQ�WLQJNDW�SHOD\DQDQ��%HUGDVDUNDQ�KDVLO�SHQJRODKDQ�
GDWD�� GLSHUROHK� QLODL� WLQJNDW� SHOD\DQDQ� � GL� UXDV� -DODQ� 5D\D� .RSR� XQWXN� +DUL�
0LQJJX�\DLWX�&�GDQ�'��6HGDQJNDQ�GL�+DUL�6HQLQ��6HODVD��5DEX��.DPLV��-XPDW��GDQ�
6DEWX�\DLWX�(�GDQ�)�

.DWD� .XQFL� �� 'HUDMDW� .HMHQXKDQ�� .DSDVLWDV�� .HFHSDWDQ� $UXV� %HEDV�� PDVD�
3DQGHPL�&RYLG�����7LQJNDW�3HOD\DQDQ���GDQ�9ROXPH�/DOX�/LQWDV�
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.RSR +LJKZD\ LV�NQRZQ�DV�RQH�RI�WKH�FRQJHVWLRQ�SRLQWV�LQ�WKH�FLW\�RI�%DQGXQJ��
'XULQJ�WKH�&RYLG����SDQGHPLF��WKH�JRYHUQPHQW�WRRN�VWHSV�WR�VXSSUHVV�WKH�UDWH�RI�
VSUHDG� WKH� &RURQD� YLUXV� E\� WDNLQJ� D�0LFUR� 33.0� SROLF\� RU� WKH� LPSRVLWLRQ� RI�
UHVWULFWLRQV� RQ� PLFUR�EDVHG� FRPPXQLW\� DFWLYLWLHV� WKDW UHVXOWHG� LQ� D� GHFUHDVHG
WUDQVSRUWDWLRQ� DFWLYLWLHV� RQ WKH� KLJKZD\�� 6R� LW� QHHGV WR EH DQDO\]HG WKH�
SHUIRUPDQFH�RI�WKH�.RSR�+LJKZD\�GXULQJ�WKH�&RYLG����SDQGHPLF��WR�EH�SUHFLVH�LQ�
WKH�VHJPHQW�RI�WKH�URDG�EHWZHHQ�WKH�&LEROHUDQJ�5RDG�LQWHUVHFWLRQ�DQG�WKH�.RSR�
7ROO�*DWH�,QWHUVHFWLRQ��'DWD WKH�YROXPH ZDV REWDLQHG�WKURXJK�D�VXUYH\�IRU�VHYHQ�
GD\V� GXULQJ� WKH� PRUQLQJ� DQG� HYHQLQJ� SHDN� KRXUV�� 7KH� PHWKRGV� XVHG� IRU� GDWD�
SURFHVVLQJ� DUH� WKH� ,QGRQHVLDQ� 5RDG� &DSDFLW\� 0HWKRG� �0.-,� ������ DQG� WKH�
+LJKZD\�&DSDFLW\�0DQXDO��+&0���3URFHVVLQJ�GDWD�VWDUWV�IURP�WKH�UHFDSLWXODWLRQ�
RI WUDIILF�FRXQWLQJ YROXPH UHVXOWV��WKHQ�FDOFXODWLRQ�RI�IUHH�IORZ�VSHHG��FDOFXODWLRQ�
RI� FDSDFLW\�� FDOFXODWLRQ� RI� GHJUHH� VDWXUDWLRQ� DQG� DVVHVVPHQW� RI� WKH� OHYHO RI�
VHUYLFH��%DVHG�RQ�WKH�UHVXOWV�RI�GDWD�SURFHVVLQJ��WKH�OHYHO�RI�VHUYLFH�YDOXHV�RQ�WKH�
.RSR +LJKZD\ VHFWLRQ� IRU�6XQGD\V�DUH�&�DQG�'��0HDQZKLOH 0RQGD\��7XHVGD\��
:HGQHVGD\��7KXUVGD\��)ULGD\��DQG�6DWXUGD\��QDPHO\�(�DQG�)�

.H\ZRUGV�� 7UDIILF� 9ROXPH�� )UHH� )ORZ� 6SHHG�� &DSDFLW\�� 'HJUHH� RI� 6DWXUDWLRQ��
/HYHO RI�6HUYLFH��&RYLG����3DQGHPLF�SHULRG
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6HJDOD� SXML� GDQ� V\XNXU� SHQXOLV� SDQMDWNDQ� NH� KDGLUDW�$OODK� 6:7�� NDUHQD�

WHODK� PHPEHULNDQ� QLNPDW� GDQ� KLGD\DK�1\D� WHUXWDPD� QLNPDW� NHVHPSDWDQ� GDQ�

NHVHKDWDQ� VHKLQJJD� SHQXOLV� GDSDW� PHQ\HOHVDLNDQ� ODSRUDQ� WXJDV� DNKLU� \DQJ�

EHUMXGXO�³3HQLODLDQ�7LQJNDW�3HOD\DQDQ�5XDV�-DODQ�5D\D�.RSR�SDGD�0DVD�3DQGHPL�

&RYLG���´�

.HODQFDUDQ� SHQ\XVXQDQ� ODSRUDQ� WXJDV� DNKLU� LQL� WLGDN� OHSDV� GDUL� EDQWXDQ�

EHUEDJDL� SLKDN�� 2OHK� NDUHQD� LWX�� GDODP� NHVHPSDWDQ� LQL� SHQXOLV� PHQ\DPSDLNDQ�

UDVD�KRUPDW�GDQ�WHULPDNDVLK�\DQJ�VHEHVDU�EHVDUQ\D�NHSDGD��

�� 2UDQJ�WXD�SHQXOLV�\DQJ�WHODK�PHPEHULNDQ�GXNXQJDQ�PRULO�GDQ�PDWHULO�

�� ,EX�<XVPLDWL�.XVXPD��667���07���0�6F��VHODNX�'RVHQ�3HPELPELQJ�\DQJ�

WHODK� PHPEHULNDQ� DUDKDQ� GDQ� ELPELQJDQ� GDODP� SHQ\XVXQDQ� WXJDV� DNKLU�

LQL�

�� ,EX� 5LVQD� 5LVPLDQD� 6DUL�� 67��� 0�6F�� GDQ� ,EX� 'U�� $WP\� 9HUDQL� 5RXO\�

6LKRPELQJ��67���07��VHODNX�SHQJXML�\DQJ�WHODK�PHPEHULNDQ�VDUDQ�NHSDGD�

SHQXOLV�

�� 7HPDQ�WHPDQ� NHODV� �%�.6,� EHVHUWD� ,EX� 'UD�� 6UL� 1XU\XOLDZDWL�� 0�3G��

VHODNX�ZDOL�GRVHQ� \DQJ� WHODK�PHPEHULNDQ�EDQWXDQ�GDQ�PRWLYDVL� VHEHOXP�

GDQ�VHVXGDK�SHQ\XVXQDQ�/DSRUDQ�7XJDV�$NKLU�

�� 6HOXUXK�VWDI�DGPLQLVWUDVL�-XUXVDQ�7HNQLN�6LSLO�3ROLWHNQLN�1HJHUL�%DQGXQJ�

\DQJ�WHODK�PHPEDQWX�GDODP�NHODQJVXQJDQ�DGPLQLVWUDVL�7XJDV�$NKLU��

�� 3LKDN�SLKDN� \DQJ� WLGDN� GDSDW� SHQXOLV� VHEXWNDQ� VDWX� SHU� VDWX� \DQJ� WHODK�

PHPEDQWX�GDQ�PHPEHUL�PDVXNDQ�NHSDGD�SHQXOLV�

$WDV�VHJDOD�EDQWXDQ�NHEDLNDQ�WHUVHEXW�VHPRJD�PHQGDSDWNDQ�EDODVDQ�SDKDOD�

GDUL�$OODK�6:7�

'DODP� SHQ\XVXQDQ� /DSRUDQ� 7XJDV� $NKLU� LQL�� SHQXOLV� EHUKDUDS� GDSDW�

PHQGDWDQJNDQ� PDQIDDW� NHSDGD� SHPEDFD� VHUWD� SHQXOLV� PHQ\DGDUL� EDKZD� GDODP�

SHPEXDWDQ�/DSRUDQ�7XJDV�$NKLU�LQL�PDVLK�WHUGDSDW�NHNXUDQJDQ��2OHK�NDUHQD�LWX��
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SHQXOLV� PHQJKDUDSNDQ� DGDQ\D� NULWLN� GDQ� VDUDQ� \DQJ� VLIDWQ\D� PHPEDQJXQ� GDUL�

VHPXD� SLKDN� DJDU� SHQXOLV� GDSDW� PHPSHUEDLNL� NHNXUDQJDQ� \DQJ� DGD�� VHKLQJJD�

/DSRUDQ�7XJDV�$NKLU�LQL�GDSDW�PHQMDGL�OHELK�EDLN�GL�NHPXGLDQ�KDUL��

%DQGXQJ��$JXVWXV�����

3HQXOLV
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7DEHO�,9��� 'DWD�*HRPHWULN�-DODQ������������������������������������������������������������������������ ��

7DEHO�,9����'HWDLO�7DWD�*XQD�/DKDQ�GL�5XDV�-DODQ�5D\D�.RSR�DQWDUD�6LPSDQJ�

-DODQ�&LEROHUDQJ�± 6LPSDQJ�*HUEDQJ�7RO�.RSR �������������������������������������������������� ��

7DEHO�,9��� 9ROXPH�/DOX�/LQWDV�+DUL�0LQJJX�3XNXO�������± ������:,%����������� ��
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7DEHO�,9���� 9ROXPH�/DOX�/LQWDV�+DUL�6HODVD�3XNXO�������± ������:,%����������� ��
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7DEHO�,9���� 9ROXPH�/DOX�/LQWDV�+DUL�5DEX�3XNXO�������± ������:,%������������� ��

7DEHO�,9���� 9ROXPH�/DOX�/LQWDV�+DUL�5DEX�3XNXO�������± ������:,%������������� ��
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7DEHO�,9���� 9ROXPH�/DOX�/LQWDV�+DUL�-XPDW�3XNXO�������± ������:,%������������ ��
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*DPEDU�,,��� .HQGDUDDQ�EHUPRWRU�EHU�DV�GXD�GHQJDQ�HPSDW�URGD���������������������� ��
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*DPEDU�,,,���� /DQJNDK�/DQJNDK�3HUKLWXQJDQ�.DSDVLWDV�-DODQ ������������������������ ��

*DPEDU�,9��� 7LSLNDO�SRWRQJDQ�PHOLQWDQJ�MDODQ«««««««««««« ��
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/DPSLUDQ���'DWD�-XPODK�3HQGXGXN�.RWD�%DQGXQJ

/DPSLUDQ���)RUP�6XUYHL�/DOX�/LQWDV

/DPSLUDQ���.RQGLVL $OLQ\HPHQ�+RUL]RQWDO�GDQ�7LSLNDO�3RWRQJDQ�0HOLQWDQJ�5XDV�

-DODQ� 5D\D� .RSR� DQWDUD� VLPSDQJ� -DODQ� &LEROHUDQJ� ± VLPSDQJ�

*HUEDQJ�7RO�.RSR

/DPSLUDQ� �� 7DWD�*XQD� /DKDQ� GDQ� 3HQ\DODKJXQDDQ� )DVLOLWDV� GL� UXDV� -DODQ�5D\D�

.RSR�DQWDUD�VLPSDQJ�-DODQ�&LEROHUDQJ�± VLPSDQJ�*HUEDQJ�7RO�.RSR�



ǆŝǆ

'$)7$5�,67,/$+

*HRPHWULN�-DODQ� � 0HQJJDPEDUNDQ� EHWXN� DWDX� ILVLN� MDODQ� \DQJ�

PHQ\DQJNXW� SHQDPSDQJ� PHPDQMDQJ�� SHQDPSDQJ�

PHOLQWDQJ��GDQ�DVSHN�ODLQQ\D�PHQJHQDL�EHQWXN�ILVLN�

MDODQ�

$UXV�/DOX�/LQWDV � -XPODK� NHQGDUDDQ� \DQJ� PHOLQWDVL� VXDWX� WLWLN� SHU�

VDWXDQ ZDNWX��GLQ\DWDNDQ�GDODP�NHQGDUDDQ�SHU�KDUL��

VPS�SHU�MDP��GDQ�NHQGDUDDQ�SHU�PHQLW�

+DPEDWDQ�6DPSLQJ � 'DPSDN� WHUKDGDS� NLQHUMD� ODOX�OLQWDV� GDUL� DNWLYLWDV�

VDPSLQJ� VHJPHQ� MDODQ�� VHSHUWL� SHMDODQ� NDNL��

NHQGDUDDQ� XPXP�NHQGDUDDQ� ODLQ� EHUKHQWL��

NHQGDUDDQ� PDVXN�NHOXDU� VLVL� MDODQ�� GDQ� NHQGDUDDQ�

ODPEDW�

.HFHSDWDQ�$UXV�%HEDV�������� .HFHSDWDQ� SDGD� WLQJNDW� DUXV� QRO�� \DLWX� NHFHSDWDQ�

\DQJ� DNDQ� GLSLOLK� SHQJHPXGL� MLND� PHQJHQGDUDL�

NHQGDUDDQ� EHUPRWRU� WDQSD� GLSHQJDUXKL� ROHK�

NHQGDUDDQ�EHUPRWRU�ODLQ�GL�MDODQ�

.DSDVLWDV�-DODQ � $UXV� PDNVLPXP� PHODOXL� VXDWX� WLWLN� GL� MDODQ� \DQJ�

GDSDW� GLSHUWDKDQNDQ� SHU� VDWXDQ� MDP� SDGD� NRQGLVL�

WHUWHQWX�

'HUDMDW�.HMHQXKDQ � 5DVLR�DUXV�ODOX�OLQWDV�WHUKDGDS�NDSDVLWDV�

7LQJNDW�3HOD\DQDQ � 8NXUDQ� GDUL� SHQJDUXK� \DQJ� PHPEDWDVL� DNLEDW�

SHQLQJNDWDQ� YROXPH� ODOX� OLQWDV� GLQ\DWDNDQ� GDODP��

SHUEDQGLQJDQ�YROXPH�GDQ�NDSDVLWDV�

3HDN�+RXU � -DP�SXQFDN�DWDX�MDP�SDGDW�GDUL�NHJLDWDQ�ODOX�OLQWDV�

7UDIILF�FRXQWLQJ� � .HJLDWDQ�XQWXN�PHQGDSDWNDQ�YROXPH�NHQGDUDDDQ�

SDGD�UXDV�MDODQ�

/HEDU�EDKX � 'L� VDPSLQJ� MDOXU� MDODQ� VHEDJDL� UXDQJ� XQWXN�

NHQGDUDDQ� EHUKHQWL� VHPHQWDUD�� NHQGDUDDQ� ODPEDW��
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GDQ�SHMDODQ�NDNL�

0HGLDQ � /HEDU�GDHUDK�SHPLVDK�DUDK�ODOX�OLQWDV�SDGD�VHJPHQ�

MDODQ�

.HUHE � %DWDV�\DQJ�GLWLQJJLNDQ�EHUXSD�EDKDQ��NDNX��DQWDUD��

WURWRDU�GDQ�MDOXU�ODOX�OLQWDV�

7URWRDU � %DJLDQ� MDODQ� \DQJ� GLVHGLDNDQ� XQWXN� SHMDODQ� NDNL���

ELDVDQQ\D� VHMDMDU� GHQJDQ� MDODQ� GDQ� GLSLVDKNDQ�

NHUHE�ĚDUL�MDOXU�MDODQ�

.HQGDUDDQ � 8QVXU�ODOX�OLQWDV�\DQJ�EHURGD

.HQGDUDDQ�5LQJDQ � .HQGDUDDQ�EHUPRWRU�GXD�DV�EHURGD�HPSDW�GHQJDQ�

MDUDN�DV�\DLWX�����± ����P�VHSHUWL�PRELO�SHQXPSDQJ��

RSHOHW��PLNURELV��SLFN�XS�GDQ�WUXN�NHFLO�VHVXDL�

VLVWHP�NODVLILNDVL�%LQD�0DUJD�

.HQGDUDDQ�%HUDW � .HQGDUDDQ�EHUPRWRU�\DQJ�PHPLOLNL�MDUDN�DV�OHELK�

GDUL������P��ELDVDQ\D�PHPLOLNL�URGD�OHELK�GDUL�

HPSDW�PHOLSXWL��ELV��WUXN���DV��WUXN���DV�GDQ�WUXN�

NRPELQDVL�VHVXDL�VLVWHP�NODVLILNDVL�%LQD�0DUJD�

6HSHGD�0RWRU � .HQGDUDDQ�EHUPRWRU�EHURGD�GXD�DWDX�WLJD�VHSHUWL�

VHSHGD�PRWRU�GDQ�NHQGDUDDQ�EHURGD���VHVXDL�VLVWHP�

NODVLILNDVL�%LQD�0DUJD�

.HQGDUDDQ�7DN�%HUPRWRU���� .HQGDUDDDQ�EHURGD�GHQJDQ�WHQDJD�PDQXVLD�DWDX�

KHZDQ�PHOLSXWL�VHSHGD��EHFDN��NHUHWD�NXGD�GDQ�

NHUHWD�GRURQJ�VHVXDL�VLVWHP�NODVLILNDVL�%LQD�0DUJD�
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/9 ��/LJKW�9HKLFOH

+9 ��+HDY\�9HKLFOH

0& ��0RWRUF\FOH

0.-, ��0DQXDO�.DSDVLWDV�-DODQ ,QGRQHVLD

'6 ��'HJUHH�RI�6DWXUDWLRQ

& � &DSDFLW\

4 ��$UXV�/DOX�/LQWDV

+&0 ��+LJKZD\�&DSDFLW\�0DQXDO

(03� ��(NLYDOHQVL�0RELO�3HQXPSDQJ

603 ��6DWXDQ�0RELO�3HQXPSDQJ
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$GLW\D��9HU\��������3HQJDUXK�3DUNLU�3DGD�%DGDQ�-DODQ�7HUKDGDS�.LQHUMD -DODQ�

3DGD� -DODQ� 6XWRPR� .RWD� 3HPDWDQJ� 6LDQWDU� �6WXGL� .DVXV��� 0HGDQ��

8QLYHUVLWDV�0XKDPPDGL\DK�6XPDWHUD�8WDUD�

'LQDV� %LQD�0DUJD� .RWD� %DQGXQJ�� ������'DIWDU� 5XDV� -DODQ�0HQXUXW� +LHUDUNL��

%DQGXQJ��

'LUHNWRUDW� -HQGHUDO� %LQD� 0DUJD�� ������ 0DQXDO� .DSDVLWDV� -DODQ� ,QGRQHVLD�

�0.-,�� -DNDUWD��'HSDUWHPHQ�3HNHUMDDQ�8PXP�

0DGDQL��0XKDPPDG�*LEUDQ�GDQ�5LVND�$PDOLD��������$QDOLVLV�7LQJNDW�3HOD\DQDQ�

-DODQ�5D\D� /HPEDQJ�3DGD�5XDV�$QWDUD� 6LPSDQJ�.RORQHO�0DVWXUL� � GDQ�

6LPSDQJ�*UDQG�+RWHO��%DQGXQJ��3ROLWHNQLN�1HJHUL�%DQGXQJ�

0RUORFN�� (�� .�� ������ 3HUHQFDQDDQ� 7HNQLN� GDQ� 3HUHQFDQDDQ� 7UDQVSRUWDVL�

�7HUMHPDKDQ���-DNDUWD��(UODQJJD��

3DQJHVWLND��)LWULD��������$QDOLVD�.LQHUMD�-DODQ�/LQJNDU�.RWD�6DODWLJD��6HPDUDQJ��

8QLYHUVLWDV�6HPDUDQJ�

5DKPDW�� ,UIDQ�1DXIDO� GDQ�5LQLQWD� 3XWUL�� ������3HUDQFDQJDQ 7HNQLV� $ZDO� -DODQ�

/LQWDV�$WDV�SDGD�5XDV� -DODQ�.+��:DKLG�+DV\LP� �.RSR��.RWD�%DQGXQJ��

%DQGXQJ��3ROLWHNQLN�1HJHUL�%DQGXQJ�

5HSXEOLN�,QGRQHVLD��������8QGDQJ�8QGDQJ�5HSXEOLN�,QGRQHVLD�1RPRU�����7DKXQ�

�����7HQWDQJ��-DODQ��-DNDUWD�

5HSXEOLN� ,QGRQHVLD�� ������3HUDWXWDQ�3HPHULQWDK�5HSXEOLN� ,QGRQHVLD�1RPRU� ���

7DKXQ������7HQWDQJ�-DODQ��-DNDUWD�

6HWLDZDQ�� $QG\�� ������ $QDOLVLV� .LQHUMD� /DOX� /LQWDV� GL� -DODQ� 6HNLWD� 7HUPLQDO�

&DSSD�%XQJD\D�*RZD� *RZD��8QLYHUVLWDV�+DVDQXGGLQ�


