
Ϯϵ

3(1(178$1�/2.$6,�327(16,$/�8178.�3(1*(0%$1*$1�7(50,1$/�7,3(�%�
6(%$*$,�$/7(51$7,)�3(1**$17,�7(50,1$/�&,%,121*�
',�:,/$<$+�=21$�&,%,121*�5$<$�.$%83$7(1�%2*25�

'LWD�$QJJUDHQL����6XFDK\DQWR����2GH�6RI\DQ�+DUGL��
���0DKDVLVZD�3URJUDP�6WXGL�3HQGLGLNDQ�*HRJUDIL 8QLYHUVLWDV�1HJHUL�-DNDUWD

���'RVHQ�3URJUDP�6WXGL�3HQGLGLNDQ�*HRJUDIL�8QLYHUVLWDV�1HJHUL�-DNDUWD
(�PDLO���6RI\DQBKDUGL#\DKRR�FRP

$%675$&7
7KLV�UHVHDUFK�DLPV�WR�PDS�WKH�ORFDWLRQ�RI�D�SRWHQWLDO�GHVLJQHG�DV�WKH�ORFDWLRQ�WR�GHYHORS�%�W\SH�WHUPLQDO�DV�

DQ�DOWHUQDWLYH�RI�&LELQRQJ�WHUPLQDO�LQ�&LELQRQJ�=RQH�5D\D�%RJRU�5HJHQF\��7KLV�UHVHDUFK�ZDV�FRQGXFWHG�LQ�VL[�
GLVWULFWV� LQ� &LELQRQJ� 5D\D� ]RQH� UHJLRQ� 7KH� GLVWULFWV� DUH� &LELQRQJ�� &LWHXUHXS�� 6XNDUDMD�� %DEDNDQ� 0DGDQJ��
%RMRQJ�*HGH��DQG�7DMXU�+DODQJ��7KH�UHVHDUFKHU�XVHG�GHVFULSWLYH�PHWKRG�DV�WKH�UHVHDUFK�PHWKRG��

7KH� WHFKQLTXH� RI� GDWD� DQDO\VLV� UHIHUV� WR� WKH� VXLWDELOLW\� PDWUL[� WKDW� KDV� EHHQ� PDGH� XQGHU� WKH� WHUP�
SDUDPHWHUV�RI�W\SH�%�WHUPLQDO�GHYHORSPHQW��7KH�SDUDPHWHUV�ZHUH�JLYHQ�WKH�VFRULQJ�DQG�WKHQ�SURFHVVHG�IXUWKHU�
E\� WKH� JHRJUDSKLFDO� LQIRUPDWLRQ� V\VWHP� VRIWZDUH�� $IWHU� WKDW�� WKH� SURFHVVHG� UHVXOWV� ZHUH� FODVVLILHG� LQWR� VRPH�
FODVVHV� EDVHG� RQ� WKH� VXLWDELOLW\� OHYHO� RI� HDFK� SDUDPHWHU�� 7KH� WKUHH� FODVVLILFDWLRQV� DUH� WKH� UHVXOW� RI� WKH� WRWDO�
VFRUHV�GLYLGHG�LQWR�WKUHH�FODVVLILFDWLRQV��)RU�3RWHQWLDO����3���ZLWK�D�UDQJH��������3RWHQWLDO����3���ZLWK�D�UDQJH���
���DQG�3RWHQWLDO����3���ZLWK�D�UDQJH�����

7KH� UHVXOW� VKRZHG� WKDW EDVHG� RQ� GDWD� SURFHVVLQJ� JHRJUDSKLFDO� LQIRUPDWLRQ� V\VWHP� LQ� WKHVH� LQFOXGHG� LQ�
FODVVLI\LQJ�DFFRUGLQJ��� ��SRWHQWLDO��� ��VSUHDG� ULJKW�DQG� OHIW�VLGHV� MDNDUWD�ERJRU� URDGV� ��PDMRU�RNLQJ� MD\DDWPDMD�
FLELQRQJ���VXNDKDWL�NDUDGHQDQ�DQG�WKH�EUDYH�EHOLHYH��&ODVVLI\LQJ DFFRUGLQJ�WR�����SRWHQWLDO�����VSUHDG�LQ�URDGV�
PDMRU� RNLQJ� MD\DDWPDMD� FLWHXUHXS�� WKH� NUDQJJDQ� ± JXQXQJ� SXWUL� DQG� KLJKZD\V� MDJRUDZL�� 7R� GHWHUPLQH� WKH�
ORFDWLRQV�LV���SRWHQWLDO�]RQH�ZLWK�WKH�KLJKHVW�VWDWHV�WR�EH�WHUPLQDOV�WKLV�]RQH�LV�&LELQRQJ�=RQH���.DUDGHQDQ�=RQH�
DQG�6XNDKDWL�=RQH��2I�WKH�WKUHH�WKH�]RQH�&LELQRQJ�=RQH�WKH�PRVW�VXLWDEOH�WR�EH�ORFDWLRQV�WHUPLQDO�GHYHORSPHQW�

.H\ZRUGV��3RWHQWLDO��/RFDWLRQ��7HUPLQDO

3(1'$+8/8$1
3HPEDQJXQDQ� HNRQRPL� GDQ� SHUNHPEDQJDQ�

WUDQVSRUWDVL�PHPSXQ\DL�KXEXQJDQ�\DQJ�VDQJDW�HUDW�
GDQ� VDOLQJ� NHWHUJDQWXQJDQ�� 3HUEDLNDQ� GDODP�
WUDQVSRUWDVL� SDGD� XPXPQ\D� DNDQ� GDSDW�
PHQLQJNDWNDQ� PRELOLWDV� SHQGXGXN�� WHUFLSWDQ\D�
SHQXUXQDQ� RQJNRV� SHQJLULPDQ� EDUDQJ�EDUDQJ��
WHUGDSDWQ\D� SHQJDQJNXWDQ� EDUDQJ�EDUDQJ� GHQJDQ�
NHFHSDWDQ�\DQJ� OHELK� WLQJJL�GDQ�SHUEDLNDQ�NXDOLWDV� ��
VLIDW� GDUL� MDVD�MDVD� SHQJDQJNXWDQ� WHUVHEXW�� 6HFDUD�
ODQJVXQJ� DWDX� WLGDN� ODQJVXQJ�� WUDQVSRUWDVL� \DQJ�
HIHNWLI� GDQ� HILVLHQ� VDQJDW� PHQHQWXNDQ�
SHUNHPEDQJDQ� SHPEDQJXQDQ� SHUHNRQRPLDQ� SDGD�
XPXPQ\D��

.HFDPDWDQ� &LELQRQJ�� PHUXSDNDQ� VDODK� VDWX�
NHFDPDWDQ�\DQJ�GL�.DEXSDWHQ�%RJRU�\DQJ�EHUSHUDQ�
VHEDJDL� GDHUDK� SHQ\RNRQJ� ,EX� .RWD� -DNDUWD��
.HFDPDWDQ� &LELQRQJ� WHUOHWDN� GL� GHNDW� SHUEDWDVDQ�
GHQJDQ� NRWD� -DNDUWD� VHKLQJJD� EDQ\DN� GLMDGLNDQ�
GDHUDK� KXQLDQ� EDUX� EDJL� SDUD� SHQGXGXN� NRWD� GDQ�
PHUXSDNDQ�GDHUDK�SDUD�NRPXWHU� �SHQJODMX��EHUDVDO��
6HMDN� DGDQ\D� SHUXEDKDQ� 3HUGD� 1RPRU� ��� 7DKXQ�
�����WHQWDQJ�5HQFDQD�7DWD�5XDQJ�:LOD\DK��575:��
.DEXSDWHQ� %RJRU�� &LELQRQJ� PHPDQJ� GLSHUVLDSNDQ�

PHQMDGL� SXVDW� SHUNRWDDQ�� 6HMDODQ� GHQJDQ� 8QGDQJ�
8QGDQJ�1RPRU����7DKXQ������ WHQWDQJ�7DWD�5XDQJ�
1DVLRQDO�� 575:� LWX� NHPXGLDQ� GLEXDWNDQ� ]RQDVL��
VHKLQJJD� WHUEHQWXN� ODK� &LELQRQJ� 5D\D� \DQJ�
PHPEDJL� HQDP� NHFDPDWDQ�� \DNQL� &LWHXUHXS��
%DEDNDQPDGDQJ�� 6XNDUDMD�� &LELQRQJ�� %RMRQJJHGH�
GDQ� 7DMXUKDODQJ�� 1DPXQ� EHUNHPEDQJQ\D� ZLOD\DK�
.HFDPDWDQ� &LELQRQJ� WLGDN� GLLPEDQJL� GHQJDQ�
SHPEDQJXQDQ� SUDVDUDQD� WUDQVSRUWDVL� GL� NHFDPDWDQ�
WHUVHEXW�� -DODQ�MDODQ� GLSHUEDKDUXL�� QDPXQ� WHUPLQDO�
VHEDJDL� VDODK� VDWX� SUDVDUDQD� WUDQVSRUWDVL� \DQJ�
PHQJKXEXQJNDQ� .HFDPDWDQ� &LELQRQJ� GDQ� ZLOD\DK�
ODLQQ\D�WHUNHVDQ�GLDEDLNDQ��

'L� .HFDPDWDQ� &LELQRQJ� PHPLOLNL� VHEXDK�
WHUPLQDO�\DQJ�EHUGLUL�GLDWDV� ODKDQ�������0���'DUL����
HOHPHQ�\DQJ�GLKDUXVNDQ�DGD�GDODP�VHEXDK�WHUPLQDO��
KDQ\D� �� HOHPHQ� \DQJ� DGD� GL� WHUPLQDO� &LELQRQJ�
GLWDPEDKNDQ� GHQJDQ� �� HOHPHQ� \DNQL� �UXDQJ�
NHVHKDWDQ��LQIRUPDVL�GDQ�NHDPDQDQ��\DQJ�WHUPDVXN�
GDODP� NDQWRU� �� RSHUDVLRDQO� VHGDQJNDQ� HOHPHQ�
ODLQQ\D� EHOXP� GLPLOLNL� ROHK� WHUPLQDO� &LELQRQJ��
.HPXGLDQ�� XQWXN� OXDVDQ� WHUPLQDO� \DQJ� KDQ\D� ������
P�� WLGDN� PHQFXNXSL� XQWXN� SHQJRSWLPDODQ� IDVLOLWDV�
XWDPD� GDODP� WHUPLQDO� VHSHUWL� MDOXU� NHEHUDQJNDWDQ��
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NHGDWDQJDQ�� DUHD� VLUNXODVL� GDQ� DUHD� SDUNLU�
NHQGDUDDQ�� 'DUL� NULWHULD� SHPEDQJXQDQ� WHUPLQDO�
PHQXUXW� .HSXWXVDQ� 0HQWUL� 3HUKXEXQJDQ� 1R�� ���
WDKXQ� ����� WHQWDQJ� 7HUPLQDO� 7UDQVSRUWDVL� 'DUDW���
OXDV�WHUPLQDO�7LSH�%�XQWXN�SXODX�-DZD�PLQLPDO���+D��
GHQJDQ� NULWHULD� WHUVHEXW�� EDKNDQ� OXDV� WHUPLQDO�
&LELQRQJ�WLGDN�DGD�����GDUL�OXDV�\DQJ�GL�DQMXUNDQ��

'HQJDQ� NRQGLVL� WHUPLQDO� \DQJ� VHPSLW�
GLSHUSDUDK� GHQJDQ� NRQGLVL� WHUPLQDO� \DQJ� PHPLOLNL�
IDVLOLWDV� SHQGXNXQJ� WHUPLQDO� NHEHUDGDDQ� WHUPLQDO�
&LELQRQJ� LQL� GLDQJJDS� WLGDN�PHPHQXKL� NHWHUEXWXKDQ�
PDV\DUDNDW� DNDQ� WHUPLQDO� LWX� VHQGLUL�� 3RWHQVLDO�
DGDODK� VHEXDK� LVWLODK� GDUL� NDWD� SRWHQVL� \DQJ� EHUDUWL�
PHPLOLNL� NHPDPSXDQ� QDPXQ� EHOXP� WHUFDSDL� XQWXN�
VDDW� LQL�� 6HFDUD� VHGHUKDQD� NDWD� SRWHQVLDO� VDPD�
GHQJDQ�PHPLOLNL�SRWHQVL��

0HOLKDW� GDUL� SHUPDVDODKDQ� PHQJHQDL� WLGDN�
DGDQ\D� WHUPLQDO� \DQJ� OD\DN� VHEDJDL� SUDVDUDQD�
WUDQVSRUWDVL� GL� .HFDPDWDQ� &LELQRQJ�� SHQHOLWLDQ�
GLODNVDQDNDQ�XQWXN�PHQJHWDKXL� ORNDVL�\DQJ�PHPLOLNL�
SRWHQVL� XQWXN� GDSDW� GLNHPEDQJNDQ� VHEDJDL� ORNDVL�
WHUPLQDO�7LSH�%�VHEDJDL�SHQJDQWL�WHUPLQDO \DQJ�WHODK�
DGD� VHEHOXPQ\D�� .HFDPDWDQ� &LELQRQJ� EHVHUWD� OLPD�
NHFDPDWDQ� ODLQ� PDVXN� GDODP� =RQD� &LELQRQJ� 5D\D�
\DQJ� PHPDQJ� PHQGDSDWNDQ� SHUKDWLDQ� XQWXN�
GLODNXNDQ� SHQJHPEDQJDQ� ROHK� .DEXSDWHQ� %RJRU��
VHKLQJJD�SHQHOLWLDQ�LQL�PHQFRED�XQWXN�PHQFDUL�ORNDVL�
\DQJ� VHVXDL� XQWXN� GLMDGLNDQ� 7HUPLQDO� 7LSH� %� SDGD�
=RQD�WHUVHEXW�

0(72'2/2*,�3(1(/,7,$1
3HQHOLWLDQ� LQL� EHUWXMXDQ� XQWXN� PHQJHWDKXL�

/RNDVL� 3RWHQVLDO� XQWXN� 7HUPLQDO� $QJNXWDQ� 7LSH� %�
VHEDJDL� $OWHUQDWLI� 3HQJJDQWL� 7HUPLQDO� &LELQRQJ� GL�
:LOD\DK� =RQD� &LELQRQJ� 5D\D�� .DEXSDWHQ� %RJRU�
3HQHOLWLDQ� LQL� GLODNXNDQ� SDGD� EXODQ� $SULO�6HSWHPEHU�
������ 'LODNXNDQ� GL� ZLOD\DK� ]RQD� &LELQRQJ� 5D\D��
.DEXSDWHQ�%RJRU��

0HWRGH� SHQHOLWLDQ� \DQJ� GLSDNDL� GDODP�
SHQHOLWLDQ� LQL� DGDODK� PHWRGH� SHQHOLWLDQ� GHVNULSWLI��
3RSXODVL� GDUL� SHQHOLWLDQ� LQL� DGDODK� VHOXUXK� ZLOD\DK�
=RQD� &LELQRQJ� 5D\D�� .DEXSDWHQ� %RJRU�� 6DPSHO�
GDODP�SHQHOLWLDQ�LQL�DGDODK�VHOXUXK�SRSXODVL��:LOD\DK�
=RQD� &LELQRQJ� 5D\D� WHUVHEXW� PHUXSDNDQ� ZLOD\DK�
\DQJ� VXGDK� VHVXDL� GHQJDQ� WXMXDQ� SHQHOLWLDQ�
VHKLQJJD� NHVHOXUXKDQ� ZLOD\DK� WHUVHEXW� PHQMDGL�
VDPSHO� SHQHOLWLDQ�� :LOD\DK� WHUVHEXW� PHUXSDNDQ�
NHFDPDWDQ� \DQJ� EHUEDWDVDQ� ODQJVXQJ� GHQJDQ�
.HFDPDWDQ�&LELQRQJ��ZLOD\DK�DVDO�GDUL�WHUPLQDO�\DQJ�
DNDQ� GLNHPEDQJNDQ�� VHKLQJJD� GDUL� NULWHULD� VDPSHO�
\DQJ� DNDQ� GLSLOLK� WHUVHEXW�� ZLOD\DK�ZLOD\DK� \DQJ�
PHPLOLNL� NULWHULD� WHUVHEXW� DGD� SDGD� �� NHFDPDWDQ�
\DNQL� � .HFDPDWDQ�&LELQRQJ�� .HFDPDWDQ�&LWHXUHXS��
.HFDPDWDQ� %RMRQJ� *HGH�� .HFDPDWDQ� 6XNDUDMD��
.HFDPDWDQ�%DEDNDQ�0DGDQJ�GDQ�.HFDPDWDQ�7DMXU�

+DODQJ�� .H� HQDP� NHFDPDWDQ� LQL� GLSLOLK� NDUHQD�
ZLOD\DK� WHUVHEXW�PHUXSDNDQ� GDHUDK� SHQJHPEDQJDQ�
\DQJ� WHUPDVXN� GDODP� VDWX� =RQD� 3HQJHPEDQJDQ�
ROHK�3HPHULQWDK�'DHUDK�.DEXSDWHQ�%RJRU��VHKLQJJD�
VDQJDW� GLPXQJNLQNDQ� XQWXN�PHQFDUL� DOWHUQDWLI� ORNDVL�
SHQJHPEDQJDQ� WHUPLQDO� \DQJ�PHQMDGL� WXMXDQ GDODP�
SHQHOLWLDQ�

+$6,/�'$1�3(0%$+$6$1
6HFDUD� JHRJUDILV� .DEXSDWHQ� %RJRU� WHUOHWDN�

GLDQWDUD� ����´�´� ± ����´��´� /LQWDQJ� 6HODWDQ� GDQ�
������´��´� ± ������´��´� %XMXU� 7LPXU�� \DQJ�
EHUGHNDWDQ� GHQJDQ� ,EXNRWD� 1HJDUD� VHEDJDL� SXVDW�
SHPHULQWDKDQ�� MDVD� GDQ� SHUGDJDQJDQ� GHQJDQ�
DNWLILWDV� SHPEDQJXQDQ� \DQJ� FXNXS� WLQJJL� GDQ�
PHUXSDNDQ� GDHUDK� SHUOLQWDVDQ� DQWDUD� ,EXNRWD�
1HJDUD�GDQ�,EXNRWD�3URYLQVL�-DZD�%DUDW�

3HQGXGXN� .DEXSDWHQ� %RJRU� SDGD� WDKXQ� �����
EHUGDVDUNDQ� GDWD� %DGDQ� 3XVDW� 6WDWLVWLN� �%36��
EHUMXPODK����������� MLZD�\DQJ� WHUGLUL�GDUL� SHQGXGXN�
ODNL�ODNL� ���������� MLZD� GDQ� SHQGXGXN� SHUHPSXDQ�
����������MLZD��%HUGDVDUNDQ�3HUGD�1RPRU����7DKXQ�
�����WHQWDQJ�5HQFDQD�7DWD�5XDQJ�:LOD\DK��575:��
.DEXSDWHQ� %RJRU�� &LELQRQJ� PHPDQJ� GLSHUVLDSNDQ�
PHQMDGL� SXVDW� SHUNRWDDQ�� 6HMDODQ� GHQJDQ� 8QGDQJ�
8QGDQJ�1RPRU����7DKXQ������ WHQWDQJ�7DWD�5XDQJ�
1DVLRQDO�� 575:� LWX� NHPXGLDQ� GLEXDWNDQ� ]RQDVL��
VHKLQJJD� WHUEHQWXN� ODK� &LELQRQJ� 5D\D� \DQJ�
PHPEDJL� HQDP� NHFDPDWDQ�� \DNQL� &LWHXUHXS��
%DEDNDQPDGDQJ�� 6XNDUDMD�� &LELQRQJ�� %RMRQJJHGH�
GDQ� 7DMXUKDODQJ�� .HHQDP� ZLOD\DK� \DQJ PDVXN�
GDODP� ]RQD� &LELQRQJ� 5D\D� WHUVHEXW� WHUSLOLK� NDUHQD�
PHUXSDNDQ� ZLOD\DK� GHQJDQ� WLQJNDW� SHUHNRQRPLDQ�
\DQJ� OHELK� WLQJJL� GLEDQGLQJNDQ� GHQJDQ�ZLOD\DK� ODLQ��
NHPXGLDQ� WLQJNDW� NHSDGDWDQ� SHQGXGXN� \DQJ� WLQJJL�
GDQ�PRELOLWDV�SHQGXGXN�\DQJ�WLQJJL��

3HQJJXQDDQ� ODKDQ GL� =RQD� &LELQRQJ� 5D\D� GL�
GRPLQDVL� ROHK� SHPXNLPDQ� \DNQL� VHEHVDU� ������ ��
GDUL� VHOXUXK� ZLOD\DK� &LELQRQJ� 5D\D�� VHGDQJNDQ�
VLVDQ\D�GLSHUXQWXNDQ�XQWXN�SHQJJXQDDQ� ODLQ�VHSHUWL�
7HJDODQ�/DGDQJ� VHEHVDU� ������ ��� .HEXQ� VHEHVDU�
������ ��� +XWDQ� VHEHVDU������ ��� 5XPSXW� ����� ���
6DZDK���������%HOXNDU���������*HGXQJ���������$LU�
7DZDU� �'DQDX�6HWX�� �������� *HGXQJ� �7RNR�3DEULN��
����� ��� GDQ� 5DZD� ����� �� -XPODK� SHQGXGXN� GL�
.DEXSDWHQ� %RJRU� SDGD� WDKXQ� ����� DGDODK� ���� MXWD�
MLZD�GDQ�PHUXSDNDQ�MXPODK�WHUWLQJJL�GL�3URYLQVL�-DZD�
%DUDW��

=RQD� &LELQRQJ� 5D\D� \DQJ� WHUGLUL� GDUL� ��
.HFDPDWDQ� GLKXQL� ROHK� ���������� MLZD� DWDX� VHNLWDU�
���� GDUL� MXPODK� VHOXUXK� SHQGXGXN� GL� .DEXSDWHQ�
%RJRU�� .HFDPDWDQ� GHQJDQ� MXPODK� SHQGXGXN� SDOLQJ�
WLQJJL� DGDODK� .HFDPDWDQ� &LELQRQJ� GHQJDQ� MXPODK�
SHQGXGXN� VHEHVDU� �������� MLZD�� ODOX� .HFDPDWDQ�
%RMRQJ� *HGH� GHQJDQ� MXPODK� SHQGXGXN� VHEHVDU�

63$7,$/�:DKDQD�.RPXQLNDVL�GDQ�,QIRUPDVL�*HRJUDIL�9RO���� 1R����0DUHW�����
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��������MLZD��.HFDPDWDQ�&LWHXUHXS�GHQJDQ���������
MLZD�� .HFDPDWDQ� 6XNDUDMD� GHQJDQ� �������� MLZD��
.HFDPDWDQ� %DEDNDQ� 0DGDQJ� GHQJDQ� ������� MLZD�
GDQ� .HFDPDWDQ� 7DMXU� +DODQJ� GHQJDQ� MXPODK�
SHQGXGXN�VHEHVDU��������MLZD��

'L�.DEXSDWHQ�%RJRU� WHUGDSDW���� WUD\HN�DQJNRW�
\DQJ� WHODK� EHURSHUDVL� GDQ� ��� WUD\HN� SHULQWLV� \DQJ�
VXGDK� GDQ� DNDQ� GLRSHUDVLRQDONDQ�� 'DODP� =RQD�
&LELQRQJ�5D\D��WHUGDSDW����WUD\HN�DQJNRW�GDODP�NRWD�
GDQ� �� WUD\HN� SHULQWLV� \DQJ� WHODK� EHURSHUDVL��
6HGDQJNDW� WHUGDSDW� �� WUD\HN� DQJNRW� \DQJ� PHOD\DQL�
NHOXDU� .DEXSDWHQ� %RJRU�� \DNQL� 7UD\HN� ��� GHQJDQ�
UXWH� &LWHXUHXS� ± 3DVDU� $Q\DU� �.RWD� %RJRU��� 7UD\HN�
���GHQJDQ�UXWH�%RMRQJ�*HGH�± 7HUPLQDO�'HSRN��.RWD�
'HSRN�� GDQ� 7UD\HN� ��� GHQJDQ� UXWH� &LELQRQJ� ±
'HSRN� 6HODLQ�DQJNRW��SHOD\DQDQ� WUDQVSRUWDVL�XPXP�
\DQJ� PHOHZDWL� ZLOD\DK� ]RQD� &LELQRQJ� 5D\D� MXKD�
GLOD\DQL� ROHK� EXV� PLQLDUWD� \DQJ� EHURSHUDVL� GL� MDODQ�
-DNDUWD�± %RJRU�GHQJDQ��� WUD\HN�\DNQL�%XV�GHQJDQ�
UXWH� 7HUPLQDO� %DUDQDQJ� 6LDQJ� ± 7HUPLQDO� .S��
5DPEXWDQ�GDQ�%XV�GHQJDQ� UXWH�7HUPLQDO�%DUDQDQJ�
6LDQJ�± 7HUPLQDO�'HSRN� =RQD�ODOX�OLQWDV�\DQJ�DGD�GL�
.DEXSDWHQ� %RJRU� GLEDJL� EHUGDVDUNDQ� SHUWLPEDQJDQ�
ZLOD\DK� DGPLQLVWUDWLI� \DNQL� NHFDPDWDQ�� EHJLWX� MXJD�
SDGD�]RQD�&LELQRQJ�5D\D��

%HUGDVDUNDQ� GDWD� EDQJNLWDQ� GDQ� WDULNDQ�
.DEXSDWHQ� %RJRU�� SDGD� =RQD� &LELQRQJ� 5D\D� \DQJ�
PHPLOLNL� GDWD� EDQJNLWDQ� WHUWLQJJL� DGDODK� &LELQRQJ�
GHQJDQ�EDQJNLWDQ� ����������� EDQJNLWDQ� GDODP�VDWX�
KDUL� 7DULNDQ�DGDODK� MXPODK�SHUJHUDNDQ�\DQJ�WHUWDULN�
NH� VXDWX� WDWD� JXQD� ODKDQ� DWDX� ]RQD� WDULNDQ�
SHUJHUDNDQ�� 3DGD� ZLOD\DK� =RQD� &LELQRQJ� 5D\D�
GHQJDQ���NHFDPDWDQ�\DQJ�DGD�GL�GDODPQ\D��GDHUDK�
GHQJDQ� WDULNDQ� SDOLQJ� EHVDU� \DNQL� .HFDPDWDQ�
&LELQRQJ� GHQJDQ� ����������� WDULNDQ� VHWLDS� KDULQ\D��
'DODP�SHQHQWXDQ�ORNDVL�WHUPLQDO��VDODK�VDWX�KDO�\DQJ�
PHQMDGL� NULWHULD� XWDPD� DGDODK� SHPLOLKDQ� UXDV� MDODQ��
0HQXUXW� .HSXWXVDQ� 0HQWUL� 3HUKXEXQJDQ� 1R�� ���
7DKXQ� ����� 7HQWDQJ� 7HUPLQDO� KDUXVODK� GLEDQJXQ�
SDGD� -DODQ� $UWHUL� DWDX� -DODQ� .ROHNWRU� VHNXUDQJ�
NXUDQJQ\D� NHODV� ,,,� %�� 3DGD� =RQD� &LELQRQJ� 5D\D��
EHUGDVDUNDQ�GDWD�VWDWXV� MDODQ�\DQJ�GL�GDSDWNDQ�GDUL�
'LQDV� %LQD� 0DUJD� .DEXSDWHQ� %RJRU� GLGDSDWNDQ� ��
UXDV� MDODQ� \DQJ� WHUPDVXN� GDODP� NULWHULD� ORNDVL�
SHPEDQJXQDQ�WHUPLQDO��

-DODQ�MDODQ� WHUVHEXW� WHUPDVXN� GDODP� NDWHJRUL�
MDODQ�DUWHUL��MDODQ�NROHNWRU�NHODV�,��,,�GDQ�,,,��5XDV�MDODQ�
WHUVHEXW�DGDODK���-DODQ�5D\D�-DNDUWD�± %RJRU��%DWDV�
.DEXSDWHQ���-DODQ�7RO�-DJRUDZL�	�%255��-DODQ�5D\D�
0D\RU� 2NLQJ� -D\DDWPDMD� �&LELQRQJ��� -DODQ� 5D\D�
0D\RU� 2NLQJ� -D\DDWPDMD� �&LWHXUHXS��� -DODQ� 5D\D�
7HJDU� %HULPDQ� �3HPGD� .DEXSDWHQ��� -DODQ 5D\D�
&LNDUHW�6XNDKDWL��-DODQ�5D\D�6XNDKDWL�± .DUDGHQDQ��
-DODQ� 5D\D� 3RQGRN� 5DMHJ� ± .S�� 6DZDK� GDQ� -DODQ�
5D\D� .UDQJJDQ� ± *XQXQJ� 3XWUL�� 'DUL� KDVLO� EXIIHU�

SDGD� UXDV� MDODQ� WHUSLOLK�� ZLOD\DK� \DQJ� WHUPDVXN�
GDODP� DUHD� EXIIHU� WHUGLUL� GDUL� ��� NHOXUDKDQ� SDGD� ��
NHFDPDWDQ� \DQJ� DGD� SDGD� ZLOD\DK� ]RQD� &LELQRQJ�
5D\D��.HOLPD�NHFDPDWDQ�WHUVHEXW�DGDODK�.HFDPDWDQ�
&LELQRQJ�� .HFDPDWDQ� &LWHXUHXS�� .HFDPDWDQ�
6XNDUDMD�� .HFDPDWDQ�%RMRQJ�*HGH� GDQ�.HFDPDWDQ�
%DEDNDQ� 0DGDQJ�� -XPODK� OXDV� ODKDQ� EHUDGD� SDGD�
UDGLXV�����PHWHU�GDUL�UXDV�MDODQ�WHUSLOLK�\DNQL���������
+D� DWDX� VHNLWDU� �� �� GDUL� MXPODK� OXDV� VHOXUXK�
SHQJJXQDDQ� ODKDQ� GL� =RQD� &LELQRQJ� 5D\D�� EHULNXW�
DGDODK� OXDV�ZLOD\DK�\DQJ�EHUDGD�SDGD�EXIIHU�����P�
GDUL� UXDV� MDODQ� \DQJ� WHUSLOLK�� .HDGDDQ� OHUHQJ� SDGD�
ZLOD\DK� =RQD� &LELQRQJ� 5D\D� FHQGUXQJ� GDWDU��
6HEDJLDQ�EHVDU�ZLOD\DKQ\D�EHUDGD�SDGD�OHUHQJ�GDWDU�
��± �����

6HGDQJNDQ� DGD� SXOD� \DQJ� ODQGDL� GHQJDQ�
NHPLULQJDQ� OHUHQJ� �� ± ������ DGD� EHEHUDSD� GDHUDK�
GHQJDQ�OHUHQJ�VHGDQJ����± �����DGD�GDHUDK�GHQJDQ�
OHUHQJ� FXUDP� ��� ± ��� �� GDQ� DGD� VHEDJLDQ� NHFLO�
GDHUDK� GHQJDQ� OHUHQJ� VDQJDW� FXUDP� !� ������5XDV�
MDODQ�\DQJ�PHPLOLNL� NHSDGDWDQ� MHQXK�\DNQL� DGD� GL� ��
UXDV� MDODQ�� \DNQL� UXDV� MDODQ� UD\D� -DNDUWD� ± %RJRU��
UXDV� MDODQ� 0D\RU� 2NLQJ� -D\DDWPDMD� GDQ� UXDV� MDODQ�
7RO� -DJRUDZL�� 'LDQWDUD� NHWLJD� UXDV� MDODQ� WHUVHEXW��
MDODQ� -DNDUWD� ± %RJRU� PHPLOLNL� DQJND� UDWLR� \DQJ�
SDOLQJ�EHVDU�\DNQL�������

%HUGDVDUNDQ�GDWD�\DQJ�GLDPELO�SDGD�UXDV�UXDV�
MDODQ�GL�=RQD�&LELQRQJ�5D\D��WHUGDSDW����7LWLN�3XVDW�
.HJLDWDQ� \DQJ� GLSLOLK� NDUHQD� SHQJDUXKQ\D� WHUKDGDS�
NRQGLVL� UXDV� MDODQ�� 3DGD� WLWLN�WLWLN� WHUVHEXW� GLVDDW
WHUWHQWX� PHQ\HEDENDQ� WLPEXOQ\D� NHUXPXQDQ� GDQ�
NHPDFHWDQ�\DQJ�DNDQ�PHPSHQJDUXKL�ODMX�NHQGDUDDQ�
\DQJ� PHOLQWDV� SDGD� UXDV� MDODQ� WHUVHEXW�$GDSXQ�
NHWLJD� NODVLILNDVL� WHUVHEXW� PHUXSDNDQ� KDVLO� GDUL�
SHQMXPODKDQ� WRWDO� VNRU� \DQJ� GLEDJL� GDODP� ��
NODVLILNDVL�� 8QWXN� 3�� �3RWHQVLDO� ��� PHPLOLNL� UHQWDQJ�
VNRU� ��� ����� 3�� �3RWHQVLDO� ���PHPLOLNL� UHQWDQJ� �����
GDQ�3���3RWHQVLDO����PHPLOLNL�UHQWDQJ�����

7DEHO�/RNDVL�3RWHQVLDO�8QWXN�3HQJHPEDQJDQ�
7HUPLQDO�7LSH�%�6HEDJDL�$OWHUQDWLI�3HQJJDQWL�7HUPLQDO�

&LELQRQJ�GL�:LOD\DK�=RQD�&LELQRQJ�5D\D�.DEXSDWHQ�%RJRU

1
R

/RNDVL�
3RWHQVLDO

/XDV�
�+D�

3URVHQ
WDVH

� 3RWHQVLDO���
�3��

����� ������
�

� 3RWHQVLDO���
�3��

����� ������
�

� 3RWHQVDLO���
�3��

����� ������
�

������ �����
�6XPEHU���3HQJRODKDQ�'DWD�������

.(6,038/$1
%HUGDVDUNDQ�KDVLO�SHQJRODKDQ�GDWD��GLGDSDWNDQ�

SURSRUVL�GDUL�PDVLQJ�PDVLQJ�OXDVDQ�DUHD�SRWHQVLD����
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SRWHQVLDO� �� GDQ� SRWHQVLDO� ��� /XDVDQ� \DQJ� WHUPDVXN�
GDODP�NODVLILNDVL��SRWHQVLDO����3���PHQFDQJNXS�������
+D�DWDX�VHNLWDU���������8QWXN�OXDVDQ�\DQJ�WHUPDVXN�
GDODP�NODVLILNDVL�SRWHQVLDO����3���PHQFDQJNXS�������
+D� DWDX� VHNLWDU� ������� GDQ� OXDVDQ� \DQJ�
PHQFDQJNXS�SRWHQVLDO� �� �3���DGDODK�������+D�DWDX�
��������7LWLN� ORNDVL� SHPEDQJXQDQ� WHUPLQDO� WHUGDSDW�
SDGD� ORNDVL� SRWHQVLDO� �� �3��� \DQJ�GLEDJL� NHGDODP���
]RQD� \DNQL� =RQD� &LELQRQJ�� =RQD� .DUDGHQDQ� GDQ�
=RQD� 6XNDKDWL�� .HPXGLDQ� LQGLNDWRU� \DQJ� NHPXGLDQ�
GLJXQDNDQ�XQWXN�PHQHQWXNDQ�ORNDVL�SRWHQVLDO�DGDODK�
�� ��� 5HQFDQD� NHEXWXKDQ� VLPSXO� \DQJ� PHUXSDNDQ�
UHQFDQD� XPXP� MDULQJDQ� WUDQVSRUWDVL� MDODQ����

5HQFDQD�XPXP�WDWD�UXDQJ����.HOHVWDULDQ�/LQJNXQJDQ�
��� .HDPDQDQ� GDQ� .HQ\DPDQDQ� ��� .HSHPLOLNDQ�
/DKDQ� 'DUL� NHWLJD� =RQD� SDGD� ORNDVL� SRWHQVLDO�
WHUVHEXW� ORNDVL� \DQJ� FRFRN� XQWXN� GLMDGLNDQ�
SHQJHPEDQJDQ� WHUPLQDO� DGDODK� =RQD� &LELQRQJ��
/RNDVL� WHUPLQDO� \DQJ� GLUHQFDQDNDQ� DNDQ� EHUDGD�
SDGD�ZLOD\DK�ZLOD\DK�SHUEDWDVDQ�SDGD�Q\DWDQ\D�GDUL�
KDVLO� SHQJRODKDQ� GDWD� GL� GDSDWNDQ� ZLOD\DK� \DQJ�
PHQMDGL� GDHUDK� SRWHQVLDO� DGDODK� GDHUDK�GDHUDK�
SHUEDWDVDQ�� 6HKLQJJD�� KDVLO� SHQHOLWLDQ� WHUNDLW� ORNDVL�
DOWHUQDWLI� SHPEDQJXQDQ� WHUPLQDO� 7LSH� %� SDGD� =RQD�
&LELQRQJ� 5D\D� WHODK� VHVXDL� GHQJDQ� 575:�
.DEXSDWHQ�%RJRU������ �����

63$7,$/�:DKDQD�.RPXQLNDVL�GDQ�,QIRUPDVL�*HRJUDIL�9RO���� 1R����0DUHW�����
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'$)7$5�3867$.$
$QRQLP� �������� 8QGDQJ�XQGDQJ�1R�� ��� WDKXQ� �����

WHQWDQJ� /DOX� /LQWDV� GDQ� $QJNXWDQ� -DODQ�
-DNDUWD

$QRQLP���������.HSXWXVDQ�0HQWHUL�3HUKXEXQJDQ�1R��
��� WDKXQ� ����� WHQWDQJ� 7HUPLQDO� 7UDQVSRUWDVL�
-DODQ��-DNDUWD

$QRQLP� ��������.HSXWXVDQ�0HQWUL�3HUKXEXQJDQ�1R��
���7DKXQ������ WHQWDQJ�5HND\DVD�/DOX�/LQWDV��
-DNDUWD

$QRQLP���������3HUDWXUDQ�'DHUDK�1R�����WDKXQ������
7HQWDQJ�575:�.DEXSDWHQ�%RJRU�7DKXQ������
������%RJRU

$QRQLP� ��������.HSXWXVDQ�0HQWUL�3HUKXEXQJDQ�1R��
����.763�0������ 7HQWDQJ� 3HQHWDSDQ� 5XDV�
-DODQ�1DVLRQDO��-DNDUWD

$QRQLP���������.HSXWXVDQ�*XEHUQXU�-DZD�%DUDW�1R��
����.HS������DGPUHN������ 7HQWDQJ�
3HQHWDSDQ� 6WDWXV� -DODQ� 3URYLQVL� -DZD� %DUDW��
%DQGXQJ

%LUR�3XVDW�6WDWLVWLN� ��������.DEXSDWHQ�%RJRU�'DODP�
$QJND��%RJRU���%36

%XUKDQ� %XQJLQ� �������� 0HWRGRORJL� 3HQHOLWLDQ�
.XDQWLWDWLI�(GLVL� .HGXD�� -DNDUWD� �� 3UHGDQD�

0HGLD�'DWD�%DQJNLWDQ�GDQ�7DULNDQ��'LQDV�/DOX�
/LQWDV� $QJNXWDQ� -DODQ� �'//$-�� .DE�%RJRU��
����

*UDYD��6LJXUG���������8UEDQ�7UDQVSRUWDWLRQ�6\VWHP��
1HZ�<RUN��0F*UDZ�+LOO

0LUR�� )LGHO�� �������� 3HQJDQWDU� 6LVWHP� 7UDQVSRUWDVL��
-DNDUWD���3HQHUELW�(UODQJJD

0RUORN�� (�.� ������� 3HQJDQWDU� 7HNQLN� GDQ�
3HUHQFDQDDQ� 7UDQVSRUWDVL� �7HUMHPDKDQ��(GLVL�
.HWLJD��-DNDUWD���3HQHUELW�(UODQJJD���

0XQDZDU�� $KPDG� ������� 'DVDU�GDVDU� 7HNQLN�
7UDQVSRUWDVL�� <RJ\DNDUWD� �� %HWWD� 2IIVHW��
5RGULJXH�� -HDQ�3DXO�� &ODXGH� &RPWRLV� DQG�
%ULDQ� 6ODFN�� �������� 7KH� *HRJUDSK\� RI
7UDQVSRUW�6\VWHP��1HZ�<RUN

7DDIILH�� (�-� 	� +�� *DXWKLHU� ������� *HRJUDI\� RI�
7UDQVSRUWDWLRQ�� /RQGRQ� �� 3UHQWLFH� +DOO�
,QF�7DPLQ�� 2I\DU� ������� 3HUHQFDQDDQ� GDQ�
3HUPRGHODQ�7UDQVSRUWDVL��(GLVL�NH����%DQGXQJ��
3HQHUELW�,7%

<XQXV�� +DGL� 6DEDUL� �������� 6WUXNWXU� 7DWD� 5XDQJ�
.RWD��<RJ\DNDUWD���3XVDWDND�3HODMDU
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