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$%675$&7
$HURELF�ÀWQHVV�FDQ�EH�XVHG�DV�D�KHDOWK�LQGLFDWRU��7KH�SXUSRVH�RI�WKLV�VWXG\�LV�WR�LQYHVWLJDWH�WKH�HIIHFW�RI�%RG\�0DVV�,QGH[��
JHQGHU��DQG�SK\VLFDO�DFWLYLW\�RQ�WKH�DHURELF�ÀWQHVV��7ZHQW\�IHPDOHV�DQG����PDOHV�VWXGHQWV�LQ�UDQJH�RI����������\HDUV�
ROG��KHLJKW������������FP��DQG�ZHLJKW�������������NJ�WKDW�PHHW�LQFOXVLRQ�FULWHULD�ZHUH�XVHG�DV�VXEMHFW�WKDW�PHDVXUHG�
LQ�(UJRQRPLFV�/DERUDWRU\�*DGMDK�0DGD�8QLYHUVLW\� �ZLWKLQ�URRP�WHPSHUDWXUH������R&�DQG��������LQ�KXPLGLW\��
)RXU�PHWKRGV�RI�LQGLUHFW�PHDVXUHPHQW��92

�
PD[�DV�DQ�RXWSXW��LV�XVHG�WR�PHDVXUH�DHURELF�ÀWQHVV��QRQH[HUFLVH�VNLQIROG�

PHDVXUHPHQWV�DQG�%RG\�0DVV�,QGH[��$VWUDQG�ELF\FOH��WUHDGPLOO��DQG�WKH�ÀWQHVV�LQGH[�+DUYDUG�6WHS�7HVW�SHUIRUPHG�RQ�
GLIIHUHQW�GD\V��7KH�UHVXOWV�VKRZHG�WKDW�JHQGHU��U

V
� �������RQ�WKH�QRQH[HUFLVH�%0,��DQG�%0,��U

V
� ��������RQ�WKH�$VWUDQG�

PHWKRG��HIIHFW�RQ�DHURELF�ÀWQHVV��7KH�DYHUDJH�YDOXH�RI�92
�
PD[��PO�NJ���PLQ�LQ����LV�DFKLHYHG�IURP�HDFK�PHWKRG��)RU�

PDOH��$VWUDQG�ELF\FOH� ���������������WUHDGPLOO� ����������������%0,� ���������������������������� �VNLQIROG��)RU�
ZRPHQ��$VWUDQG�ELF\FOH� ����������������������WUHDGPLOO� �������%0,� ���������������������������� �VNLQIROG�

.H\ZRUGV��DHURELF�ÀWQHVV��%RG\�PDVV�LQGH[��SK\VLFDO�DFWLYLW\

$%675$.
6DODK�VDWX� WRODN�XNXU�NHVHKDWDQ�DGDODK�NHEXJDUDQ�DHURELN��7XMXDQQ\D�XQWXN�PHQJHWDKXL�SHQJDUXK�
%RG\�0DVV� ,QGH[�� MHQLV�NHODPLQ��GDQ�DNWLYLWDV� ILVLN� WHUKDGDS�NHEXJDUDQ�DHURELN��6HEDQ\DN����RUDQJ�
SHUHPSXDQ� GDQ� ��� RUDQJ� ODNL�ODNL� \DQJ� WHODK� PHPHQXKL� NULWHULD� LQNOXVL� GLXML� NHEXJDUDQQ\D� GL�
/DERUDWRULXP� (UJRQRPLND� 8QLYHUVLWDV� *DGMDK� 0DGD� GHQJDQ� WHPSHUDWXU� �����R&� GDQ� NHOHPEDEDQ�
XGDUD���������(PSDW�PHWRGH�SHQJXNXUDQ� WLGDN� ODQJVXQJ�GHQJDQ�RXWSXW�92

�
PD[�\DQJ�GLJXQDNDQ��

\DLWX�SHQJXNXUDQ�QRQH[HUFLVH�VNLQIROG�GDQ�%RG\�0DVV�,QGH[��VHSHGD�$VWUDQG��WUHDGPLOO��GDQ�LQGHNV�
NHEXJDUDQ� +DUGYDUG� 6WHS� 7HVW�� +DVLO� PHQXQMXNNDQ� EDKZD� MHQLV� NHODPLQ� �U�  � ������ SDGD� PHWRGH�
QRQH[HUFLVH�%0,��GDQ�%0,��U� � �������SDGD�PHWRGH�$VWUDQG��EHUSHQJDUXK�SDGD�NHEXJDUDQ�DHURELN��
5DWD�UDWD�QLODL�92

�
PD[��GDODP�PO�NJ���PLQ����\DQJ�GLFDSDL�GDUL�PDVLQJ�PDVLQJ�PHWRGH�\DLWX�SDGD�ODNL�

ODNL� XQWXN�PHWRGH� VHSHGD�$VWUDQG� � ������������ WUHDGPLOO�  � ������������ %0,� � ������������ VNLQIROG�
 � ������������8QWXN�SHUHPSXDQ��PHWRGH� VHSHGD�$VWUDQG� � ������������ WUHDGPLOO�  � ����������� %0, �
������������VNLQIROG� �������������

.DWD�NXQFL��NHEXJDUDQ�DHURELN��ERG\�PDVV�LQGH[��DNWLYLWDV�ÀVLN
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3(1*$17$5
.HVHODPDWDQ� GDQ� .HVHKDWDQ� .HUMD� �.���

PHUXSDNDQ� KDO� SHQWLQJ� GDODP� GXQLD� NHUMD��
0HQXUXW� SHUNLUDDQ� ,/2�� VHWLDS� WDKXQ� GL�
VHOXUXK�GXQLD��� MXWD�RUDQJ�PHQLQJJDO�NDUHQD�
PDVDODK�PDVDODK� DNLEDW� NHUMD�� 'L� VDPSLQJ�
LWX�� VHWLDS� WDKXQ� DGD� ���� MXWD� SHNHUMD� \DQJ�
PHQJDODPL� NHFHODNDDQ� GDQ� ���� MXWD� \DQJ�
WHUNHQD� SHQ\DNLW� DNLEDW� NHUMD�� 3HPHULNVDDQ�
NHVHKDWDQ� �PHGLFDO� FKHFN� XS�� DGDODK� VXDWX�
EHQWXN� WLQGDNDQ� SHQFHJDKDQ� GDQ� VHULQJ�
GLJXQDNDQ� XQWXN� PHQGHWHNVL� DGDQ\D� VXDWX�
SHQ\DNLW� VHFDUD�GLQL� DJDU� WLGDN�PHQJJDQJJX�
SRVLVL� SHNHUMDDQ� \DQJ� DNDQ� GLSHJDQJ� FDORQ�
NDU\DZDQ�� %HEHUDSD� EDJLDQ� SHQWLQJ� GDUL� WHV�
NHVHKDWDQ� DGDODK� SHQJXNXUDQ� DQWURSRPHWUL�
GDQ�WHV�ILVLRORJL��IXQJVL�VLVWHP�GDODP�WXEXK���
6DODK�VDWX�GDUL�IXQJVL��VLVWHP�WXEXK�WHUSHQWLQJ�
XQWXN� SHNHUMDDQ� DGDODK� NHWDKDQDQ� DHURELN�
NDUHQD� EHEHUDSD� EDJLDQ� GDUL� SHNHUMDDQ�
VHSHUWL� QDLN� WXUXQ� WDQJJD� PDXSXQ� DNWLYLWDV�
ODLQ� VHSHUWL� PHPDGDPNDQ� NHEDNDUDQ� VDQJDW�
PHPEXWXKNDQ� NHWDKDQDQ� DHURELN� �DHURELF�
HQGXUDQFH�� GDODP� SHODNVDQDQQ\D�� 6HEDJDL�
FRQWRK�� UHVSRQ� GHWDN� MDQWXQJ� NHWLND� EHNHUMD�
PHUXSDNDQ� LQGHNV� OHYHO� � VXDWX� SHNHUMDDQ�
\DQJ�PHQXQMXNNDQ� WLQJNDW�NHPDPSXDQ� ILVLN�
VHVHRUDQJ�GDODP�PHODNXNDQ�SHNHUMDDQ� WHUVHEXW��
6HODLQ� GHWDN� MDQWXQJ�� MXPODK� PDNVLPXP�
YROXPH�RNVLJHQ�PHUXSDNDQ�YDULDEHO�ILVLRORJLV�
\DQJ�GLJXQDNDQ�XQWXN�PHQJHYDOXDVL�NDSDVLWDV�
NHPDPSXDQ�ILVLN�SHNHUMD�GLVHVXDLNDQ�NRQGLVL�
ILVLN� \DQJ� GLEXWXKNDQ� �MRE� GHPDQG�� GDODP�
SHNHUMDDQ� WHUVHEXW� �%DXPJDUWQHU� GNN�� �������
.HEXJDUDQ� MDVPDQL� VHVHRUDQJ� PHUXSDNDQ�
VDODK�VDWX�IDNWRU�\DQJ�PHQHQWXNDQ�NHVHKDWDQ��
.HEXJDUDQ� MDVPDQL� DGDODK� NHPDPSXDQ�
VHVHRUDQJ� PHQ\HOHVDLNDQ� WXJDV� VHKDUL�KDUL�
GHQJDQ� WDQSD� SHQJHOXDUDQ� HQHUJL� \DQJ�
FXNXS� EHVDU� JXQD� PHPHQXKL� NHEXWXKDQ�
JHUDNQ\D� GDQ� PHQLNPDWL� ZDNWX� OXDQJ� VHUWD�
XQWXN� PHPHQXKL� NHSHUOXDQ� GDUXUDW� ELOD�
VHZDNWX�ZDNWX� GLSHUOXNDQ� �6DMRWR�� �������
6HPHQWDUD�GD\D�WDKDQ�NDUGLRUHVSLUDVL�VHEDJDL�
NHPDPSXDQ� MDQWXQJ�� SDUX�� GDQ� VLVWHP�
SHUHGDUDQ� GDUDK� XQWXN� EHUIXQJVL� VHFDUD�
HILVLHQ� GDODP� WHPSR� \DQJ� FXNXS� WLQJJL�

VHODPD� SHULRGH� ZDNWX� WHUWHQWX�� .HEXJDUDQ�
NDUGLRUHVSLUDVL�GLXNXU�GDUL�NDSDVLWDV� DHURELN�
�/XWDQ�� ������� 3HQHOLWLDQ� LQL� PHUXSDNDQ�
ODQJNDK� DZDO� XQWXN� PHQJHWDKXL� SURILO� GDQ�
YDULDVL�NHEXJDUDQ�DHURELN�GLWLQMDX�GDUL�IDNWRU�
MHQLV� NHODPLQ�� � OHYHO� DNWLYLWDV� ILVLN�� GDQ�%RG\�
0DVV� ,QGH[� �%0,�� VHUWD� PHWRGH� SHQJXNXUDQ�
NHEXJDUDQ�\DQJ�SDOLQJ�WHSDW�XQWXN�PDKDVLVZD�
-70,� VHEDJDL� SHUVLDSDQ� XQWXN� PHQHPSXK�
SUDV\DUDW�NHVHKDWDQ�GDODP�GXQLD�NHUMD��

7XOLVDQ� LQL� PHQJXODV� WHQWDQJ� SUH�
H[SHULPHQW� GHVLJQ�� 6XE\HN� SHQJDPDWDQ�
DGDODK�PDKDVLVZD�-XUXVDQ�7HNQLN�0HVLQ�GDQ�
,QGXVWUL� 8QLYHUVLWDV� *DGMDK�0DGD� VHMXPODK�
��� RUDQJ� SHUHPSXDQ� GDQ� ��� RUDQJ� ODNL�ODNL�
GHQJDQ� NDUDNWHULVLWLN� UDWD�UDWD� XVLD� �������
WDKXQ�� WLQJJL� EDGDQ� ��������� FP�� GDQ� EHUDW�
EDGDQ� ���������� NJ�� 6XE\HN� \DQJ� WHUPDVXN�
GDODP� NULWHULD� LQNOXVL� \DQJ� GLSHUNHQDQNDQ�
XQWXN� GLXML�� \DLWX� WLGDN� PHURNRN�� EXNDQ�
SHPLQXP� DONRKRO�� WLGDN� KDPLO�� PHQVWUXDVL��
GDQ�WLGDN�PHQGHULWD�SHQ\DNLW�NDUGLRYDVNXODU�
VHUWD�PXVNXORVNHOHWDO��SHQJDPDWDQ�GLODNXNDQ�
VHODPD���KDUL�GL�GDODP� UXDQJ�/DERUDWRULXP�
(UJRQRPLND� -70,� 8*0� GHQJDQ� 7 �����R&�
GDQ� NHOHPEDEDQ� XGDUD� ������� �*UDQGMHDQ��
������GDODP�OLPD�PHWRGH�\DQJ�EHUEHGD�\DLWX�
SHQJXNXUDQ� 92

�
PD[� PHODOXL� � QRQH[HUFLVH�

PRGHO�� VNLQIROG� GDQ� %RG\� 0DVV� ,QGH[�� H[HUFLVH�
PRGHO��VHSHGD�$VWUDQG��%DONH�SURWRFRO�WUHDGPLOO��
GDQ�SHQJXNXUDQ�LQGHNV�NHEXJDUDQ�+DUGYDUG�
6WHS� 7HVW�� .HOLPD� PHWRGH� PHUXSDNDQ�
SHQJXNXUDQ� WLGDN� ODQJVXQJ�GHQJDQ�PHOLKDW�
UHVSRQ�ILVLRORJLV��GHQ\XW�MDQWXQJ��GDQ�ZDNWX�
WHPSXK� VDDW� WHV� VHEDJDL� LQSXW�PHQFDUL� QLODL�
92

�
PD[� \DQJ� WHODK� GLNRUHODVLNDQ� GHQJDQ�

SHQJXNXUDQ�92
�
PD[�VHFDUD�ODQJVXQJ�

3HQHQWXDQ�QLODL�SUHGLNVL�92
�
PD[�PHODOXL�

SHQJXNXUDQ� %0,� GLODNXNDQ� PHQJJXQDNDQ�
SHUVDPDDQ� GHQJDQ� PHOLEDWNDQ� IDNWRU�
XPXU�� %0,�� GDQ� 653$� �$VWUDQG�� GNN�� �������
3UHGLNVL� SDGD� PHWRGH� VNLQIROG� GLODNXNDQ�
GHQJDQ� PHQMXPODKNDQ� WHEDO� NXOLW� GDHUDK�
WULFHSV�� VXSUDLOLDFD�� GDQ� DEGRPHQ� \DQJ� GLXNXU�
PHQJJXQDNDQ� VNLQIROG� FDOOLSHU� �,QGULDWL�� �������
-XPODK� WHEDO� OLSDWDQ� NXOLW� LQL� GLJXQDNDQ�
VHEDJDL� LQSXW� XQWXN� PHQJKLWXQJ� SHUVHQWDVH�



��

+(5,$172��&+86/$�526',$1$�'(:,�(�$1$/,6,6�'$1�352),/�7,1*.$7�.(%8*$5$1�

0$+$6,6:$�-8586$1�7(.1,.�0(6,1�'$1�,1'8675,�81,9(56,7$6����

OHPDN�WXEXK��$WPDGMD�GDQ�'RHZHV��������GDQ�
QLODL� SUHGLNVL�92

�
PD[�GDUL� SHUVHQWDVH� OHPDN�

WXEXK� �$VWUDQG�� GNN�� �������0HWRGH� VHSHGD�
$VWUDQG� PHQJJXQDNDQ� XML� VXEPDNVLPDO� GL�
PDQD�VXE\HN�PHQJD\XK�VHSHGD�VWDWLV�VHODPD�
PLQLPXP� HQDP� PHQLW� GHQJDQ� SHPEHEDQDQ�
WHUWHQWX� GDQ� EHUWDKDS� �:LGDQLQJJDU� GNN��
������� 8ML� WUHDGPLOO� PHQJJXQDNDQ� SURWRNRO�
%DONH�� 92

�
PD[� GLKLWXQJ� GDUL� SHUVDPDDQ�

ZDNWX� WHPSXK� SDGD� OLQWDVDQ� ODUL� �$VWUDQG�
GNN���������3DGD�+DUGYDUG�6WHS�7HVW��UHVSRQGHQ�
QDLN� WXUXQ� EDQJNX� VHWLQJJL� ���� LQFK� VHODPD�
PDNVLPDO���PHQLW��NHPXGLDQ�GLKLWXQJ�SK\VLFDO�
ÀWQHVV� LQGH[� �3),�� �:LGDQLQJJDU� GNN�� �������
$NWLYLWDV� ILVLN� GLXNXU� PHQJJXQDNDQ� � VKRUW�
IRUP�,QWHUQDWLRQDO�3K\VLFDO�$FWLYLW\�4XHVWLRQQDLUH�
�,3$4���3HQHQWXDQ�OHYHO�DNWLYLWDV�EHUGDVDUNDQ�
YROXPH�DNWLYLWDV�GDODP�MDQJND�ZDNX�WHUWHQWX�
VHODPD� WXMXK� KDUL� NH� EHODNDQJ� GDODP� VDWXDQ�
0(7V�PLQXWH� �,3$4� 5HVHDUFK� &RPPLWWHH��
������� %HEHUDSD� XML� VWDWLVWLN� DQWDUD� ODLQ� XML�
.UXVVNDOO�:DOOLV��XML�6SHDUPDQ��GDQ�XML�)ULHGPDQ�
GLJXQDNDQ�XQWXN�PHQJDQDOLVD�NRUHODVL�IDNWRU�
%0,��MHQLV�NHODPLQ��GDQ�DNWLYLWDV�ILVLN�WHUKDGDS�
QLODL�92

�
PD[��6RSL\XGLQ��������

3(0%$+$6$1
'DUL� ��� UHVSRQGHQ� \DQJ� GLXML� WHUGDSDW�

YDULDVL� OHYHO� DNWLYLWDV� ILVLN� SDGD� PDKDVLVZD�
-XUXVDQ� 7HNQLN� 0HVLQ� GDQ� ,QGXVWUL� \DQJ�
GLOLKDW�GDUL�WRWDO�YROXPH�DNWLYLWDV��\DLWX�����
PDKDVLVZD� PHPLOLNL� OHYHO� DNWLYLWDV� \DQJ�
UHQGDK������VHGDQJ��GDQ�����WLQJJL�

*DPEDU����3URILO�/HYHO�$NWLYLWDV�)LVLN�0DKDVLVZD�
-70,

6HODLQ� YDULDVL� DNWLYLWDV� MXJD� WHUGDSDW�
YDULDVL�%RG\�0DVV� ,QGH[�\DLWX�����GL� MXPODK�
PDKDVLVZD� PHPLOLNL� %0,� GHQJDQ� NDWHJRUL�
XQGHUZHLJKW������QRUPDO������RYHUZHLJKW���GDQ�
���REHVLW\����

*DPEDU����3URILO�%RG\�0DVV�,QGH[�0DKDVLVZD�
-70,�8*0�

7DEHO����6LJQLILNDQVL�92
�
PD[�GHQJDQ�)DNWRU�-HQLV�.HODPLQ��%RG\�0DVV�,QGH[��GDQ�$NWLYLWDV�ILVLN

)$.725
92��0$;�'$5,�8-, 3),�+$5'9$5'�67(3�

7(676.,1)2/' %0, $675$1' 75($'0,//
-(1,6�.(/$0,1 S ����� S ����� S ����� S ����� S �����

$.7,9,7$6�),6,. S ����� S ����� S ����� S ����� S �����
%0, S ����� S ����� S ����� S ����� S �����

6HPHQWDUD� XQWXN� KXEXQJDQ� 92
�
PD[�

GHQJDQ� OHYHO� DNWLYLWDV� ILVLN� GDQ� %0,� SDGD�
PHWRGH� VNLQIROG�� QLODL� VLJQLILNDQVL� \DQJ�
GLSHUROHK� S!����� VHKLQJJD� WLGDN� WHUGDSDW�
KXEXQJDQ� DQWDUD�92

�
PD[� \DQJ� GLNRQVXPVL�

VDDW� SHQJXNXUDQ� GHQJDQ� %0,� GDQ� DNWLYLWDV�
ILVLN�� +DO� LQL� GLVHEDENDQ� SDGD� SHUKLWXQJDQ�

%0,�� PHOLEDWNDQ� SHUKLWXQJDQ� EHUDW� EDGDQ�
\DQJ� PHOLSXWL� EHUDW� EDGDQ� WRWDO�� %HUDW� LQL�
WHUPDVXN� EHUDW� WXODQJ�� FDLUDQ� WXEXK�� GDQ�
RUJDQ�WXEXK�ODLQQ\D��6HPDNLQ�NHFLO�QLODL�EHUDW�
EDGDQ�VHVHRUDQJ�EXNDQ�EHUDUWL�VHPDNLQ�NHFLO�
WHEDO�ODSLVDQ�NXOLW�\DQJ�GLPLOLNL�
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7DEHO����.RUHODVL�92
�
PD[�GHQJDQ�-HQLV�NHODPLQ�

GDQ�%0,

5(/$7('�)$&725
&255(/$7,21�
&2()),&,(17

92��0$;�6.,1)2/'�	�-(1,6�
.(/$0,1

�����

92��0$;�%0,�	�-(1,6�
.(/$0,1

�����

92��0$;�$675$1'�	�-(1,6�
.(/$0,1

�����

92��0$;�$675$1'�	�%0, ������

3),�	�-(1,6�.(/$0,1 �����

0HODOXL� XML� VWDWLVWLND� .UXVNDO�ZDOOLV��
GLSHUROHK�QLODL�VLJQLILNDQVL�KXEXQJDQ�DQWDUD�
MHQLV� NHODPLQ�� %RG\� 0DVV� ,QGH[�� GDQ� OHYHO�
DNWLYLWDV� ILVLN� GHQJDQ� 92

�
PD[� SDGD� VHWLDS�

MHQLV� SHQJXNXUDQ� NHEXJDUDQ� DHURELN� \DQJ�
GDSDW�GLOLKDW�SDGD�7DEHO���

3DGD� XML� VNLQIROG�� WHUGDSDW� SHUEHGDDQ�
MXPODK� 92

�
PD[� SDGD� PDVLQJ�PDVLQJ� MHQLV�

NHODPLQ� GHQJDQ� QLODL� NRUHODVL� \DQJ� FXNXS�
NXDW� �U�  � ������� VHSHUWL� \DQJ� GLWXQMXNNDQ�
SDGD� 7DEHO� ��� /DNL�ODNL� PHPLOLNL� 92

�
PD[�

OHELK� WLQJJL� GDULSDGD� SHUHPSXDQ�� +DO� LQL�
GLVHEDENDQ� SHUHPSXDQ�PHPLOLNL� SHUVHQWDVH�
OHPDN� \DQJ� WHUVLPSDQ� OHELK� WLQJJL�� 7LGDN�
KDQ\D� LWX�� SHUHPSXDQ� MXJD� PHPLOLNL� OHPDN�
HVHQVLDO� \DQJ� OHELK� WLQJJL� \DQJ� WHUGDSDW�
SDGD� VXPVXP� WXODQJ�� FHQWUDO� QHUYRXV� VLVWHP��
PDPPDU\�JODQGV��GDQ�EHEHUDSD�RUJDQ�ODLQQ\D�
�%DXPJDUWQHU�GNN��������

0HODOXL�XML�%0,��QLODL�VLJQLILNDQVL�S������
DQWDUD� YROXPH� 2

�
� PDNVLPDO� GHQJDQ� MHQLV�

NHODPLQ�� \DLWX� WHUGDSDW� SHUEHGDDQ� MXPODK�
92

�
PD[�SDGD�PDVLQJ�PDVLQJ�MHQLV�NHODPLQ��U�

 ���������+DO�LQL�GLVHEDENDQ�ODNL�ODNL�PHPLOLNL�
VWUXNWXU� WXODQJ� GDQ� WLQJNDW� SHUWXPEXKDQ�
\DQJ�EHUEHGD�GHQJDQ�SHUHPSXDQ��

'DUL� KDVLO� XML� VHSHGD� $VWUDQG�� QLODL�
VLJQLILNDQVL�S������DQWDUD�YROXPH�2

�
�PDNVLPDO�

GHQJDQ� MHQLV� NHODPLQ� GDQ� %0,�� VHKLQJJD�
SHQJDPELODQ� NHSXWXVDQQ\D� DGDODK� WHUGDSDW�
SHUEHGDDQ� MXPODK� 92

�
PD[� SDGD� PDVLQJ�

PDVLQJ� MHQLV� NHODPLQ� GDQ� NDWHJRUL� %0,�
GHQJDQ� QLODL� NRUHODVL� \DQJ� OHPDK� GDQ� DUDK�
NRUHODVL�SRVLWLI�XQWXN�MHQLV�NHODPLQ��U� ��������
VHUWD� QLODL� NRUHODVL� \DQJ� NXDW� GHQJDQ� DUDK�

NRUHODVL�QHJDWLI�XQWXN�%0,� �U� � ���������1LODL�
NRUHODVL� WHUVHEXW� PHQXQMXNNDQ� EDKZD� ODNL�
ODNL� FHQGHUXQJ� PHPLOLNL� QLODL� 92

�
PD[� \DQJ�

OHELK�WLQJJL�GDULSDGD�SHUHPSXDQ��+DO�LQL�MXJD�
EHUDUWL�VHPDNLQ�EHVDU�QLODL�%0,�DWDX�VHPDNLQ�
WLQJJL� OHYHO�NDWHJRUL�%0,��QLODL�92

�
PD[�SDGD�

SHQJXNXUDQ� LQL� VHPDNLQ� UHQGDK�� 3HUEHGDDQ�
SDOLQJ� VLJQLILNDQ� WHUMDGL� DQWDUD� UHVSRQGHQ�
GHQJDQ� NDWHJRUL� %0,� QRUPDO� GDQ� RYHUZHLJKW��
VHSHUWL�KDVLO�DQDOLVLV�3RVW�+RF��GHQJDQ�XML�0DQQ�
:KLWQH\�\DQJ�GLWXQMXNNDQ�SDGD�7DEHO���

7DEHO����$QDOLVLV�3RVW�+RF�SDGD�8ML�6HSHGD�$VWUDQG

.(/2032. 1,/$,�S
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��	�� �����
� XQGHUZHLJKW��� QRUPDO�
� RYHUZHLJKW��� REHVH��

3DGD� SHQJXNXUDQ� 92
�
PD[� PHODOXL� XML�

ODUL� SDGD� OLQWDVDQ� WUHDGPLOO�� QLODL� VLJQLILNDQVL�
92

�
PD[�GHQJDQ�NHWLJD�IDNWRU�S!�����VHKLQJJD�

WLGDN� DGD� KXEXQJDQ� \DQJ� VLJQLILNDQ� DQWDUD�
NHWLJD�IDNWRU�GDQ�92

�
PD[��1LODL�92

�
PD[�DQWDUD�

ODNL�ODNL� GDQ� SHUHPSXDQ� WLGDN� MDXK� EHUEHGD�
VHFDUD�NHVHOXUXKDQ�NDUHQD�ZDNWX�WHPSXK�SDGD�
XML�OLQWDVDQ�WUHDGPLOO�SDGD�PDVLQJ�PDVLQJ�MHQLV�
NHODPLQ�MXJD�WLGDN�MDXK�EHUEHGD

*UDILN� SHUEDQGLQJDQ� UDWD�UDWD� 92
�
PD[�

SDGD�PHWRGH�$VWUDQG�� WUHDGPLOO�� VNLQIROG��GDQ�
%0,�GLWXQMXNNDQ�SDGD�*DPEDU���

*DPEDU����3HUEDQGLQJDQ�5DWD�UDWD�92
�
�PD[�SDGD�

(PSDW�0HWRGH
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3DGD� SHQJXNXUDQ� NHEXJDUDQ� DHURELN�
PHODOXL�+DUGYDUG� 6WHS� 7HVW�� QLODL� VLJQLILNDQVL�
S������DQWDUD�QLODL�3),�GHQJDQ�MHQLV�NHODPLQ��
VHKLQJJD� WHUGDSDW� SHUEHGDDQ� QLODL� 3),� SDGD�
PDVLQJ�PDVLQJ� MHQLV� NHODPLQ�� /DNL�ODNL�
PHPLOLNL�QLODL�3),�\DQJ�OHELK�WLQJJL�GDULSDGD�
SHUHPSXDQ��+DO�LQL�GDSDW�GLVHEDENDQ�SDGD�XML�
+DUGYDUG�6WHS�7HVW�PHOLEDWNDQ�NHNXDWDQ�RWRW��
GL� PDQD� NHNXDWDQ� RWRW� ODNL�ODNL� OHELK� EHVDU�
GDULSDGD�NHNXDWDQ�RWRW�SHUHPSXDQ��%DKNDQ�
GHQJDQ�LQWHQVLWDV�ODWLKDQ�\DQJ�VDPD�NHNXDWDQ�
RWRW� SHUHPSXDQ� NXUDQJ� ���� GDUL� NHNXDWDQ�
RWRW� ODNL�ODNL�� +DO� LQL� GLDODPL� VHWHODK� PDVD�
SXEHU�� .HNXDWDQ� RWRW� ZDQLWD� KDQ\D� VHNLWDU�
õ� GDUL� SULD� �$VWUDQG� GNN�� ������� 6HPHQWDUD�
XQWXN� IDNWRU� %0,� GDQ� DNWLYLWDV� ILVLN� WLGDN�
PHPEHULNDQ�SHQJDUXK�\DQJ�VLJQLILNDQ��

1LODL� UDWD�UDWD� 92
�
PD[� \DQJ� GLFDSDL�

SDGD� PDVLQJ�PDVLQJ� PHWRGH� EHUYDULDVL��
VHSHUWL�SDGD�7DEHO���

7DEHO����3HUEDQGLQJDQ�1LODL�5DWD�UDWD�GDQ�6WDQGDU�'HYLDVL�92
�
PD[�0DVLQJ�PDVLQJ�0HWRGH

� � /$.,�/$., 3(5(038$1

0($1
�PO�NJ���PLQ���

92
�
�0$;�6.,1)2/' ����� �����

92
�
�0$;�%0, ����� �����

92
�
�0$;�$675$1' ����� �����

92
�
�0$;�75($'0,// ����� �����

67'9 92
�
�0$;�6.,1)2/' ���� ����

92
�
�0$;�%0, ���� ����

92
�
�0$;�$675$1' ���� ����

92
�
�0$;�75($'0,// ���� ����

*DPEDU����3URILO�.HEXJDUDQ�XQWXN�3HUHPSXDQ

*DPEDU����3URILO�.HEXJDUDQ�XQWXN�/DNL�ODNL

9DULDVL� LQL� GDSDW� GLVHEDENDQ� SHUEHGDDQ�
XQVXU� \DQJ� GLPDVXNNDQ� GDODP� SHUKLWXQJDQ�
SHQJXNXUDQ�� 8QWXN� NHEXJDUDQ� \DQJ� GLXNXU�
GHQJDQ�PHWRGH� QRQH[HUFLVH�� WLGDN�PHOLEDWNDQ�
XVDKD� ILVLN� GDQ� SDUDPHWHU� GHQ\XW� MDQWXQJ��
$NDQ�WHWDSL��PHWRGH�LQL�WLGDN�GDSDW�PHQFDSDL�
WLQJNDW�NHEXJDUDQ�VHEDLN�SDGD�PHWRGH�H[HUFLVH��

0HWRGH� QRQH[HUFLVH� OHELK� VHVXDL� GLJXQDNDQ�
XQWXN�VXE\HN�\DQJ�PHPLOLNL�WLQJNDW�NHVHKDWDQ�
MDQWXQJ� \DQJ� UHQGDK� GDQ� NXUDQJ� VHVXDL� MLND�
GLSHUJXQDNDQ� XQWXN� VXE\HN� \DQJ� PHPLOLNL�
WLQJNDW� NHVHKDWDQ� \DQJ� WLQJJL� �$VWUDQG� GNN��
�������6HKLQJJD�GDUL�*DPEDU���GDQ����PHWRGH�
\DQJ�SDOLQJ�WHSDW�GLJXQDNDQ�XQWXN�PHQJXNXU�
WLQJNDW� NHEXJDUDQ� DHURELN� VHVXDL� GHQJDQ�
NRQGLVL� MDQWXQJQ\D� DGDODK� PHWRGH� $VWUDQG�
GHQJDQ�UDWD�UDWD�92

�
PD[�\DQJ�GLFDSDL�SDOLQJ�

WLQJJL� GLEDQGLQJNDQ� PHWRGH� ODLQ�� 3DGD�
PHWRGH� LQL� GLODNXNDQ� SHPEHULDQ� ZRUN� UDWH�
VHFDUD�EHUWDKDS�VHVXDL�GHQJDQ�NRQGLVL�GHQ\XW�
MDQWXQJ�VXEPDNVLPDO�SDGD�VHWLDS�HQDP�PHQLW��
GHQJDQ�NHFHSDWDQ�\DQJ�NRQVWDQ��PHPEHULNDQ�
EHEDQ�\DQJ�FHQGHUXQJ�OHELK�NRQVWDQ��FRQVWDQW�
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IRUFH��� 3HPEHEDQDQ� \DQJ� EHUWDKDS� GDODP�
UHQWDQJ�ZDNWX� \DQJ� WLGDN� WHUODOX� FHSDW� �WLDS�
�� PHQLW�� PHPEHULNDQ� ZDNWX� SHQ\HVXDLDQ�
EDJL�VXE\HN�XQWXN�EHUSLQGDK�GDUL�OHYHO�EHEDQ�
\DQJ� OHELK� UHQGDK�PHQXMX� \DQJ� OHELK� WLQJJL�
NDUHQD�HPRWLRQDO�VWUHVV�MXJD�EHUSHQJDUXK�SDGD�
SHQJXNXUDQ��6HPDNLQ�EHUDW�ZRUN�UDWH�VHPDNLQ�
PHQDPEDK� HIHN� JXJXS�SDGD�GHQ\XW� MDQWXQJ�
�$QGHUVVRQ���������0DND�GDUL�LWX���VXE\HN�GDSDW�
EHQDU�EHQDU� PHQFDSDL� NRQGLVL� VXEPDNVLPDO��
3DGD�WUHDGPLOO��SHQDPEDKDQ�EHEDQ�UHODWLI�OHELK�
FHSDW��WLDS�PHQLW���VHKLQJJD�VXE\HN�FHQGHUXQJ�
PHQJDODPL� QHUYRXV� VWUHVV� SDGD� GHQ\XW�
MDQWXQJ�� VHKLQJJD� VXE\HN� EHUKHQWL� VHEHOXP�
PHQFDSDL� NRQGLVL� 92

�
� \DQJ� EHQDU�EHQDU�

PDNVLPDO��3DGD�PHWRGH�WUHDGPLOO��SHQLQJNDWDQ�
GHQ\XW� MDQWXQJ� WHUMDGL� OHELK� FHSDW� GDULSDGD�
VHSHGD�$VWUDQG�NDUHQD� WHUMDGL�JHVHNDQ�DQWDUD�
SHUPXNDDQ� WHODSDN� NDNL� GDQ� SHUPXNDDQ�
OLQWDVDQ� ODUL� \DQJ� PHQLPEXONDQ� SDQDV�� GL�
PDQD� SDQDV� SHUPXNDDQ� DNLEDW� JHVHNDQ� LQL�
MXJD� PHPSHQJDUXKL� SHQLQJNDWDQ� GHQ\XW�
MDQWXQJ� �$VWUDQG� GNN�� ������� .RQGLVL� \DQJ�
WHUOLKDW� HNVWULP� MXJD�GLWXQMXNNDQ�SDGD�SURILO�
NHEXJDUDQ�PHODOXL�+DUGYDUG�6WHS�7HVW��-XPODK�
VXEMHN� GHQJDQ� NDWHJRUL� NHEXJDUDQ� ³NXUDQJ´�
PHQGRPLQDVL�NDWHJRUL�\DQJ�ODLQ��+DO�LQL�GDSDW�
GLVHEDENDQ�EHEDQ�NHUMD� \DQJ�GLEHULNDQ� OHELK�
EHUDW�GDUL�\DQJ�ELDVDQ\D�GDQ�WDQSD�SHPDQDVDQ�
\DQJ� LQWHQVLI� VHEHOXPQ\D�� IUHNXHQVL� QDLN�
WXUXQ� EDQJNX� +DUGYDUG� NXUDQJ� PDNVLPXP��
DWDX� VWDQGDU� \DQJ� GLSDNDL� SDGD� UXPXV� LQL�
PHUXSDNDQ� VWDQGDU�GDUL� OXDU�QHJHUL�GL�PDQD�
RUDQJ�EDUDW�GRPLQDQ�PHPLOLNL�NDSDVLWDV�NHUMD�
OHELK�GLEDQGLQJNDQ�RUDQJ�,QGRQHVLD��PLVDOQ\D�
NDUHQD�IDNWRU�SHPHQXKDQ�JL]L�DWDX�SHUEHGDDQ�
SROD�KLGXS�GDODP�SHNHUMDDQ�VHKDUL�KDUL�

6,038/$1�
)DNWRU�MHQLV�NHODPLQ�VDQJDW�EHUSHQJDUXK�

SDGD� YDULDVL� WLQJNDW� NHEXJDUDQ� DHURELN�
PDKDVLVZD� -70,� �SDGD� PHWRGH� VNLQIROG��
VHSHGD� $VWUDQG�� +DUGYDUG� 6WHS� 7HVW�� GDQ�
%0,���)DNWRU�%0,�EHUSHQJDUXK�SDGD�WLQJNDW�
NHEXJDUDQ� DHURELN� PDKDVLVZD� -70,� �SDGD�
PHWRGH�VHSHGD�$VWUDQG���)DNWRU�OHYHO�DNWLYLWDV�
ILVLN� WLGDN� EHUSHQJDUXK� VLJQLILNDQ� WHUKDGDS�

WLQJNDW� NHEXJDUDQ� DURELN� PDKDVLVZD� -70,�
8*0�

)DNWRU� MHQLV� NHODPLQ� � PHPLOLNL� NRUHODVL�
SRVLWLI�SDOLQJ�NXDW�GHQJDQ�WLQJNDW�NHEXJDUDQ�
DHURELN� PHODOXL� SHQJXMLDQ� %0,� �U

V
�  � ��������

/DNL�ODNL� GDSDW� PHQFDSDL� 92
�
PD[� \DQJ�

OHELK�WLQJJL�GDULSDGD�SHUHPSXDQ��6HPHQWDUD�
LWX�� IDNWRU� %0,� EHUEDQGLQJ� WHUEDOLN� GHQJDQ�
SHUROHKDQ� 92

�
PD[� �SDGD� PHWRGH� VHSHGD�

$VWUDQG� DGDODK� U
V�
 � ��������� 6HPDNLQ� EHVDU�

QLODL� %0,�� PDND� VHPDNLQ� UHQGDK� 92
�
PD[�

\DQJ�GLSHUROHK��
+DVLO� UDWD�UDWD� 92

�
PD[� �GDODP� PO�NJ���

PLQ���� \DQJ� GLFDSDL� GDUL� PDVLQJ�PDVLQJ�
PHWRGH� \DLWX� SDGD� ODNL�ODNL� XQWXN� PHWRGH�
VHSHGD� $VWUDQG�  � ������������ WUHDGPLOO�  �
������������ %0, � ������������ VNLQIROG�  �
������������ 8QWXN� SHUHPSXDQ�� PHWRGH�
VHSHGD� $VWUDQG�  � ������������ WUHDGPLOO�  �
����������� %0,�  � ������������ VNLQIROG�  �
������������ VHKLQJJD� PHWRGH� SDOLQJ� HIHNWLI�
GLWLQMDX� GDUL� NHRSWLPDODQ� VXE\HN� PHQFDSDL�
92

�
PD[�DGDODK�PHWRGH�$VWUDQG��GHQJDQ�UDWD�

UDWD�SHQFDSDLDQ�WHUWLQJJL�

'$)7$5�3867$.$
$QGHUVVRQ�� '��� ������ 7KH� $VWUDQG�5K\PLQJ�

7HVW�0HWKRG�8QGHU�7KH�0DJQLI\LQJ�
*ODVV��6WRFNKROP��,GURWWVKRJVNRODQ�

$VWUDQG�� 3�2��� 5RGDKO�� .��� GDQ� 'DKO�� +�$���
������³7H[WERRN�RI�ZRUN�3K\VLRORJ\�
3K\VLRORJLFDO�%DVHV�RI�([HUFLVH�)RXUWK�
(GLWLRQ´��2VOR��+XPDQ�.LQHWLFV�

$WPDGMD��'�6��GDQ�'RHZHV��0���������$&60�
3DQGXDQ� 8ML� /DWLKDQ� -DVPDQL� GDQ�
3HUHVHSDQQ\D�� -DNDUWD�� 3HQHUELW� %XNX�
.HGRNWHUDQ�(*&�

%DXPJDUWQHU��7�$���-DFNVRQ��$�6���0DKDU��0�7���
GDQ�5RZH��'�$���������³0HDVXUHPHQW�
IRU� (YDOXDWLRQ� LQ� 3K\VLFDO� (GXFDWLRQ�
DQG�([HUFLVH� 6FLHQFHµ��1HZ�<RUN��0F�
*UDZ�+LOO�

'DKODQ��0�6���������6WDWLVWLN�XQWXN�.HGRNWHUDQ�
GDQ� .HVHKDWDQ�� -DNDUWD�� 6DOHPED�
0HGLND��
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*UDQGMHDQ��(��� ������ ³)LWWLQJ� WKH�7DVN� WR� WKH�
0DQ´��/RQGRQ��7D\ORU�	�)UDQFLV�

,QGULDWL�� (��� ������ $QWURSRPHWUL� 8QWXN�
.HGRNWHUDQ�� .HSHUDZDWDQ�� *L]L�� GDQ�
2ODKUDJD��.ODWHQ��37�,QWDQ�6HMDWL�

,3$4� 5HVHDUFK� &RPPLWWH�� ������ ³*XLGHOLQHV�
IRU�'DWD�3URFHVVLQJ� DQG�$QDO\VLV� RI�
7KH� ,QWHUQDWLRQDO� 3K\VLFDO� $FWLYLW\�
4XHVWLRQQDLUH��,3$4�´�

/XWDQ��5��� ������$VDV�DVDV�3HQGLGLNDQ� -DVPDQL��
-DNDUWD��'LUMHQ�2ODKUDJD�'HSGLNQDV�

6DMRWR�� 0��� ������ 3HPELQDDQ� .RQGLVL� )LVLN�
GDODP�2ODKUDJD�� -DNDUWD��'HSDUWHPHQ�
3HQGLGLNDQ�GDQ�.HEXGD\DDQ��

:LGDQLQJJDU��:�0���6XKDUWR��6RHNDSWLDGL��6���

GDQ�+XWDSHD��-LQWDQ��������.HWDKXLODK�

7LQJNDW� .HVHJDUDQ� -DVPDQL� $QGD��

-DNDUWD�� 'HSDUWHPHQ� 3HQGLGLNDQ�

1DVLRQDO� 3XVDW� 3HQJHPEDQJDQ�

.XDOLWDV�-DVPDQL�


