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

$%675$.

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

$%675$&7

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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