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3HQGDKXOXDQ

.DEXSDWHQ�%RQGRZRVR�PHUXSDNDQ�VDODK�VDWX�
VHQWUD� SHUNHEXQDQ� NRSL� UDN\DW�� GLPDQD�
SHUNHEXQDQ� WHUVHEXW� EDQ\DN� GLWDQDPL� NRSL�
DUDELND� GDQ� UREXVWD� WHUXWDPD� GL� NDZDVDQ�
SHJXQXQJDQ� , MHQ�5DXQJ� � /XDV � O DKDQ�
SHUNHEXQDQ� NRSL� GL� .DEXSDWHQ� %RQGRZRVR�
VHEHVDU� ����������+D��'DUL� OXDV� SHUNHEXQDQ�
NRSL� WHUVHEXW�� ������ +D� PLOLN� 3HUVHURDQ�
7HUEDWDV�3HUNHEXQDQ�1XVDQWDUD� �3731��;,,�
\DQJ� GLWDQDPL� NRSL� MHQLV� DUDELND�� 6HGDQJNDQ�
���������+D�PHUXSDNDQ�SHUNHEXQDQ�NRSL�\DQJ�
GLXVDKDNDQ�ROHK�UDN\DW�\DQJ� WHUGLUL�GDUL�����
NRSL� UREXVWD�GDQ� VLVDQ\D� ������ MHQLV� DUDELND�
�+XWEXQ�.DEXSDWHQ�%RQGRZRVR���������

6HODLQ� LWX�� 'LUHNWRUDW� -HQGUDO� 3HUNHEXQDQ�
������� PHQ\DWDNDQ� EDKZD� SURGXNVL� NRSL� GL�
.DEXSDWHQ� %RQGRZRVR� SDGD� WDKXQ� �����
VHEHVDU� ���� WRQ� GDQ� EHUGDVDUNDQ� %DGDQ�
3HUHQFDQDDQ� 3HPEDQJXQDQ� 'DHUDK� -DZD�
7LPXU� �������� SURGXNWLYLWDV� NRSL� DUDELND�
VHEHVDU������WRQ�+D�PHQLQJNDW�PHQMDGL������
WRQ�+D� SDGD� WDKXQ� ������ 2OHK� NDUHQD� LWX��
SHPHULQWDK� GDHUDK� EHUXVDKD� VHFDUD� LQWHQVLI �
PHQJHPEDQJNDQ� NRSL� DUDELND� GL� .DEXSDWHQ�
%RQGRZRVR�� 'DODP� UDQJND� PHQGXNXQJ�
SHQJHPEDQJDQ� NRSL��PDND� SDGD� WDKXQ� �����
GLEHQWXN� .RSHUDVL� 5HMR� 7DQL�� 7XMXDQQ\D�
DGDODK� PHOLEDWNDQ� SHWDQL� GDODP� UDQWDL� QLODL��
PHPEDQJXQ�NRPXQLWDV�SHWDQL��NHUMDVDPD�WLP��
GDQ�PHQXPEXKNDQ�LGH�LGH�NUHDWLI �SDUD�SHWDQL��

-DYD� $UDELFD� &RIIHH� PHUXSDNDQ� SURGXN� NRSL�
VSHVLDOLWL�SHUWDPD�GDUL�-DZD�7LPXU��NKXVXVQ\D�
%RQGRZRVR� \DQJ� WHODK� PHPLOLNL� ,QGLNDVL�
*HRJUDILV��,*���.RSL�WHUVHEXW�WHODK�PHQGDSDW�
SHUOLQGXQJDQ� KXNXP� ROHK� .HPHQWHULDQ�
+XNXP� GDQ� +DN� $VDVL� 0DQXVLD�� 0HQXUXW�
%DGDQ� 3HQJHOROD� $OLK� 7HNQRORJL� 3HUWDQLDQ�
�������� ,*� PHUXSDNDQ� VXDWX� WDQGD� \DQJ�
PHQXQMXNNDQ�GDHUDK�DVDO�VXDWX�EDUDQJ��NDUHQD�
IDNWRU� OLQJNXQJDQ� JHRJUDILV� WHUPDVXN� IDNWRU�
DODP�� IDNWRU� PDQXVLD�� DWDX� NRPELQDVL� GDUL�
NHGXD� IDNWRU� WHUVHEXW�� PHPEHULNDQ� FLUL� GDQ�
NXDOLWDV�WHUWHQWX�SDGD�EDUDQJ�\DQJ�GLKDVLONDQ��
-DYD�$UDELFD�&RIIHH�PHPLOLNL�NDUDNWHULVWLN�PXWX�
GDQ� FLWDUDVD� \DQJ� NKDV� GL� SDVDU� NRSL� GXQLD��
VHSHUWL�PHPLOLNL�WLQJNDW�NHDVDPDQ�\DQJ�FXNXS�

WLQJJL�� PXWX� GDQ� DURPD� \DQJ� NKDV� GHQJDQ�
LQWHQVLWDV�DURPD�\DQJ�NXDW��NHNHQWDODQ�VHGDQJ��
GDQ� FLWDUDVD� NRSL� EHUEHGD� \DLWX� UDVD� PDQLV�
SHGDV� SDKLW� �6DUL�� 6DQWRVR�� <XVLDQWR� GDQ�
0DZDUGL���������

5HMR� 7DQL� PHUXSDNDQ� NRSHUDVL� NRSL� GL�
%RQGRZRVR� \DQJ� EHUGLUL� SDGD� WDKXQ� ������
7HUEHQWXNQ\D� NRSHUDVL� 5HMR� 7DQL� PHPEXDW�
%RQGRZRVR� GLWHWDSNDQ� VHEDJDL� ZLOD\DK�
´5HSXEOLN� .RSLµ� GHQJDQ� WXMXDQ� PHQDPEDK�
PLWUD�NHUMD�GDQ�VHJPHQ�SHODQJJDQ�QDPXQ�WHWDS�
PHQVHMDKWHUDNDQ� SHWDQL� UDN\DW�� 1DPXQ��
NRSHUDVL�5HMR�7DQL�WLGDN�EHURSHUDVL�SDGD�WDKXQ�
�����NDUHQD�SHUPDVDODKDQ�LQWHUQDO��$NLEDWQ\D�
����SHWDQL�NRSL�WLGDN�PHQMXDO�SURGXN�PHODOXL�
NRSHUDVL� GDQ� GLVWULEXVL� NRSL� WHUJDQJJX�� +DO�
WHUVHEXW� PHQ\HEDENDQ� SHWDQL� NRSL� PHQFDUL�
VDOXUDQ� SHPDVDUDQ� GDQ� NRQVXPHQ� VHFDUD�
PDQGLUL��2OHK�NDUHQD� LWX�� UDQWDL� QLODL� NRSL� GL�
.DEXSDWHQ� %RQGRZRVR� WHUEDJL� PHQMDGL� ��
�GXD��NDWHJRUL�\DLWX�SHWDQL�\DQJ�WHUJDEXQJ�GL�
NRSHUDVL� GDQ� SHWDQL� QRQ�NRSHUDVL� \DQJ�
PHQGLVWULEXVLNDQ�SURGXN�PHODOXL�SHQJXPSXO��
6HODLQ�LWX��GLKDUDSNDQ�XVDKD�NRSL�GL�.DEXSDWHQ�
%RQGRZRVR�PHPLOLNL�PRGHO�ELVQLV�\DQJ�NXDW�
GDODP�PHQGXNXQJ�NHEHUODQMXWDQ�XVDKD�NRSL�

%LVQLV� LQNOXVLI � PHUXSDNDQ� PRGHO� ELVQLV�
GLPDQD� RUDQJ� \DQJ� EHUHNRQRPL� UHQGDK�
GLWHPSDWNDQ�VHEDJDL�NOLHQ�DWDX�SHODQJJDQ��GDQ�
SURGXVHQ�SHPLOLN� XVDKD� VHEDJDL� SHPDVRN�
SDGD�UDQWDL�QLODL��0LFKHOLQL���������/LNRNR�GDQ�
.LQL� ������� PHQDPEDKNDQ� EDKZD� ELVQLV�
LQNOXVLI � PHUXSDNDQ� NRQVHS� NXQFL� \DQJ�
EHUWXMXDQ� XQWXN� PHPDVWLNDQ� PDV\DUDNDW�
PLVNLQ� GDSDW� PHPHQXKL� NHEXWXKDQ� GDVDU�
VHSHUWL� NHEXWXKDQ� HNRQRPL�� VRVLDO� GDQ�
OLQJNXQJDQ� VHFDUD� EHUNHODQMXWDQ�� 6HKLQJJD�
ELVQLV� LQNOXVLI � GDSDW� GLUDVDNDQ� PDV\DUDNDW�
PLVNLQ�VHSHUWL�PHQGDSDW�DNVHV�SDVDU��6HODLQ�LWX��
ELVQLV� LQNOXVLI �PHUXSDNDQ�PRGHO�ELVQLV�\DQJ�
PHOLEDWNDQ� SHWDQL� EHUVNDOD� NHFLO� GDODP�
SHQJDPELODQ� NHSXWXVDQ� VXDWX� UDQWDL� QLODL��
VHKLQJJD� PRGHO� ELVQLV� LQNOXVLI � PHQDZDUNDQ�
SHOXDQJ� EDUX� XQWXN�PHODNXNDQ� ELVQLV� VHFDUD�
EHU WDQJ JXQJ� M DZDE� GDQ � W LGDN � KDQ\D�
PHQJKDVLONDQ�QLODL�HNRQRPL��WHWDSL�MXJD�DVSHN�
VRVLDO�� 3HOXDQJ� EDUX� XQWXN�PHODNXNDQ� ELVQLV�
VHFDUD� EHUWDQJJXQJ� MDZDE� GLPXODL� GHQJDQ�
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SHQFLSWDDQ� QLODL� VHUWD� GDSDW�PHQJHWDKXL� QLODL�
\DQJ�SHQWLQJ�GDODP�VHWLDS�UDQWDL�SDVRNDQ��=RWW��
$PLW�	�0DVVD���������6HODLQ�LWX��%RQQHOO�GDQ�
9HJOLR� ������� PHQ\DWDNDQ� EDKZD� SHPLNLUDQ�
XWDPD� PHQJHQDL� ELVQLV� LQNOXVLI � PHPHUOXNDQ�
IRNXV� GDQ� LQRYDVL� \DQJ� PHQFLSWDNDQ� SURVHV�
NHUMD� EDUX�� SDVDU� EDUX�� VHUWD� SURGXN� GDQ�
OD\DQDQ�\DQJ�WHUMDQJNDX��0RGHO�ELVQLV�LQNOXVLI �
PHOLEDWNDQ� SHWDQL� UDN\DW� GDODP� SDVDU� \DQJ�
GLQDPLV�VHUWD�PHPEHULNDQ�NHVHPSDWDQ�NHSDGD�
SHWDQL� XQWXN� PHQJXUDQJL� NHPLVNLQDQ� GDQ�
PHPEDQWX� SHWDQL� EHULQRYDVL� GHQJDQ� SURGXN�
\DQJ� GLKDVLONDQ�� NKXVXVQ\D� SHWDQL� NRSL� GL�
.DEXSDWHQ�%RQGRZRVR�

3HQGHNDWDQ� GHQJDQ� PRGHO� ELVQLV� LQNOXVLI � GL�
EHUEDJDL�VHNWRU�EHUNRQWULEXVL�XQWXN�NHPDMXDQ�
QHJDUD� GDQ� PHQJDWDVL� NHPLVNLQDQ� WHUXWDPD�
SDGD�QHJDUD�PLVNLQ�GDQ�EHUNHPEDQJ��VHKLQJJD�
GHQJDQ� ELVQLV� LQNOXVLI � EHUDUWL� VXDWX� QHJDUD�
PHODNXNDQ� ELVQLV� GHQJDQ� FDUD� EDUX� PHODOXL�
SHQJDNXDQ� GDQ� SHQHUDSDQ� PRGHO� ELVQLV�
LQNOXVLI � \DQJ� EDUX� �*ROMD� 	� 3R]HJD�� �������
'DU\DQWR��������PHQ\DWDNDQ�1HVWOH�,QGRQHVLD�
GDQ� )ULVODQG� &DPSLQD� 9LHWQDP� �)&9��
PHUXSDNDQ� FRQWRK� SHPEDQJXQDQ� LQNOXVLI��
1HVWOH� PHODNXNDQ� SURJUDP� SHPELQDDQ� GDQ�
SHQJHPEDQJDQ� GDODP� KDO� SHQJDGDDQ� EDKDQ�
EDNX�VXVX�VHJDU��SHQJHPEDQJDQ�XVDKD�WHUQDN�
\DQJ� EHUNHODQMXWDQ� GDQ� SHUO LQGXQJDQ�
OLQJNXQJDQ��6HGDQJNDQ�SDGD�)&9�PHPEDQJXQ�
SHQJHPEDQJDQ� 1XFOHRXV� (VWDWH� 6PDOOKROGHUV�
�1(6��\DQJ�PHUXSDNDQ�NHUMDVDPD�DQWDUD� LQWL�
G D Q � S O D VP D � � G H Q J D Q � W X M X D Q � X Q W X N�
PHQJHPEDQJNDQ� LQGXVWUL� VXVX� EHUNHODQMXWDQ�
GDQ� PHPEDQJXQ� XVDKD� VXVX� EHUGDVDUNDQ�
NHXQWXQJDQ�VNDOD�HNRQRPL��

6HODLQ� LWX�� /XQG\� ������� PHQ\DWDNDQ� EDKZD�
%HODQGD� PHPLOLNL� VHEXDK� RUJDQLVDVL�� +LYRV�
\DQJ� EHUNRQWULEXVL� GDODP� SHUGDJDQJDQ� NRSL�
\DQJ� DGLO� GDQ� EHUNHODQMXWDQ�� +LYRV� EHUVDPD�
.HQ\D�PHQJHPEDQJNDQ�PRGHO�/HYHUDJH�4XDOLW\�
,PSURYHPHQW��/4,���/4,�EHUWXMXDQ�DJDU�SHWDQL�
UDN\DW� GDSDW� PHPSHUEDLNL� NRQGLVL� SHULODNX�
SHWDQL� VHKLQJJD�SHWDQL� GDSDW� OHELK�SURGXNWLI �
GDODP� PHPSURGXNVL� NRSL�� .HEHUODQMXWDQ�
ELVQLV� NRSL� NKXVXVQ\D� SHWDQL� \DQJ� PHQMXDO�
PHODOXL�NRSHUDVL�GDQ�SHQJXPSXO�GL�.DEXSDWHQ�
%RQGRZRVR�SHUOX�GLNDML�OHELK�PHQGDODP��

+DO� WHUVHEXW� GLODNXNDQ� XQWXN� PHQJHWDKXL�
IDNWRU�IDNWRU�NHEHUKDVLODQ�ELVQLV�LQNOXVLI �GDUL�
SHWDQL� \DQJ� PHQMXDO� NH� NRSHUDVL� GDQ�
SHQJXPSXO� VHKLQJJD� WHUFLSWD� NHEHUODQMXWDQ��
/XELV� �������PHODNXNDQ�SHQHOLWLDQ�PHQJHQDL�
ELVQLV� LQNOXVLI � GHQJDQ� PHQJJXQDNDQ� OLQN�
PHWKRGRORJ\�� 3HQHOLWLDQ� PHQXQMXNNDQ� EDKZD�
SHWDQL� NRSL� 0DQGDLOLQJ� PHPLOLNL� NHPLWUDDQ�
\DQJ�NXDW�VHSHUWL�'LQDV�3HUWDQLDQ�.DEXSDWHQ�
0DQGDLOLQJ� 1DWDO�� OHPEDJD� PDV\DUDNDW� GDQ�
NHORPSRN�WDQL��6HKLQJJD�SHWDQL�PHQGDSDWNDQ�
SHODWLKDQ�GDQ�SHQJHPEDQJDQ�WHUKDGDS�SURGXN�
NRSL�� 6HODLQ� LWX�� SHWDQL� MXJD� PHQGDSDNDQ�
EDQWXDQ� ILQDQVLDO� GDQ� LQIRUPDVL� PHQJHQDL�
KDUJD�SDVDU��1DPXQ�NHOHPDKDQ�GDUL�SHQHOLWLDQ�
NDUHQD�SHQHOLWLDQ�WHUVHEXW�WLGDN�PHQJJXQDNDQ�
NHVHOXUXKDQ� DODW� GDODP� OLQN� PHWKRGRORJ\��
VHKLQJJD� WLGDN� GLNHWDKXL� NHWHUOLEDWDQ� SHWDQL�
GDODP� SHQJDPELODQ� NHSXWXVDQ� VHUWD� LQRYDVL�
GDODP� PHQLQJNDWDNDQ� NHEHUODQMXWDQ� XVDKD�
WDQL��

3HWDQL�NRSHUDVL�5HMR�7DQL�WHODK�PHQXQMXNNDQ�
NHLQNOXVLIDQ� GDODP� UDQWDL� QLODL�� +DO� LQL�
GLEXNWLNDQ�GHQJDQ�DGDQ\D�NHWHUOLEDWDQ�SHWDQL�
GDODP� SHQHQWXDQ� KDUJD� NRSL� GDQ� GDODP�
SHQJDPELODQ� NHSXWXVDQ� LQRYDVL� SURGXN��
6HGDQJNDQ� SHWDQL� QRQ�NRSHUDVL� EHOXP�
PHQXQMXNNDQ�NHLQNOXVLIDQ��NDUHQD�SHWDQL�QRQ�
NRSHUDVL� PHPDVDUNDQ� SURGXN� GHQJDQ� KDUJD�
\DQJ� WHODK� GLWHWDSNDQ� ROHK� SHQJXPSXO� GDQ�
KXEXQJDQ� \DQJ� EDLN� NXUDQJ� WHUMDOLQ� GDODP�
UDQWDL� QLODL� VHKLQJJD� NXUDQJ� PHPLOLNL�
NHWHUOLEDWDQ� GDODP� SHQJDPELODQ� NHSXWXVDQ�
LQRYDVL�SURGXN�

2OHK�NDUHQD�LWX��SHQHOLWLDQ�LQL�EHUWXMXDQ�XQWXN�
PHQ J D Q D O L V L V � G D Q � PHPEDQG L Q J N D Q�
NHWHUOLEDWDQ� �LQFOXVLYHQHVV�� SHWDQL� SDGD� VHWLDS�
UDQWDL� QLODL� EDLN� PHODOXL� NRSHUDVL� GDQ� QRQ�
NRSHUDVL�� VHKLQJJD� GLKDUDSNDQ� SHWDQL� QRQ�
NRSHUDVL� GDSDW�PHQXQMXNNDQ�NHLQNOXVLIDQQ\D�
GDQ� KLGXS� VHMDKWHUD�� 3HPHWDDQ�PRGHO� ELVQLV�
LQNOXVLI � GLDQDOLVLV� GHQJDQ�PHQJJXQDNDQ� OLQN�
PHWKRGRORJ\��/XQG\� �������PHQ\DWDNDQ�EDKZD�
O L Q N � P H W K R G R O R J \ � G L J X Q D N D Q � X Q W X N�
PHQJKXEXQJNDQ�SHWDQL�GHQJDQ�SDVDU�PRGHUQ�
GDQ�PHQMHPEDWDQL�NHVHQMDQJDQ�DQWDUD�SHWDQL�
NHFLO� GL� QHJDUD�QHJDUD� EHUNHPEDQJ� VHKLQJJD�
PXQFXO�SHOXDQJ�SDVDU�EDJL�SHWDQL��

3HUPDWDVDUL��%DVLWK��GDQ�0XO\DWL���0RGHO�%LVQLV�,QNOXVLI �5DQWDL�1LODL�.RSL�$UDELND�GL�%RQGRZRVR�-DZD�7LPXU
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/LQN� PHWKRGRORJ\� PHUXSDNDQ� VHUDQJNDLDQ� DODW�
\DQJ�WHUGLUL�GDUL�SHPHWDDQ�UDQWDL�QLODL��PRGHO�
ELVQLV�NDQYDV��SULQVLS�PRGHO�ELVQLV�EDUX�GDQ�
VLNOXV� SURWRWLSH�� 3HQHOLWLDQ� EHUIRNXV� NHSDGD�
NHWHUOLEDWDQ� SHWDQL� UDN\DW� NRSL� DUDELND� GL�
.DEXSDWHQ�%RQGRZRVR�\DQJ�WHUJDEXQJ�GDODP�
NRSHUDVL� 5HMR� 7DQL� GDQ� SHWDQL� \DQJ� WLGDN�
WHUJDEXQJ� GHQJDQ� NRSHUDVL� \DQJ� PHOLSXWL�
VWUDWHJL� SHQJHPEDQJDQ� UDQWDL� QLODL� NRSL��
SHPHWDDQ� NDQYDV� PRGHO�� SHQJHYDOXDVLDQ�
S U L Q V L S � PRGH O � E L V Q L V � E D U X � G HQJ DQ�
PHQJJXQDNDQ� �� �HQDP�� SULQVLS� SHQLODLDQ�
VFRUHFDUG� VHUWD� LQRYDVL�PHODOXL�VLNOXV�SURWRWLSH�
\DQJ�WHUJDEXQJ�GDODP�OLQN�PHWKRGRORJ\��/XQG\��
�������

0HWRGRORJL�3HQHOLWLDQ

3HQHOLWLDQ� GLODNVDQDNDQ� GL� .DEXSDWHQ�
%RQGRZRVR�� GHQJDQ� PHOLEDWNDQ� SHWDQL�
DQJJRWD� NRSHUDVL� GDQ� SHWDQL� QRQ�NRSHUDVL��
3HQHOLWLDQ�GLODNVDQDNDQ�SDGD�EXODQ�-XQL�KLQJJD�
$JXVWXV� ������ 3HQHOLWLDQ�PHQJJXQDNDQ� GDWD�
NXDOLWDWLI �GHQJDQ�PHQ\HEDUNDQ�NXLVLRQHU�GDQ�
ZDZDQFDUD� SDGD� ��� SHWDQL� NRSHUDVL� GDQ� ���
SHWDQL� QRQ�NRSHUDVL�� \DQJ� GLSHUROHK� GDQ�
GLDGDSWDVL�GDUL�SHQHOLWLDQ�WHUGDKXOX��3HQHQWXDQ�
UHVSRQGHQ� GLODNXNDQ� GHQJDQ� WHNQLN� SXUSRVLYH�
VDPSOLQJ� XQWXN� SHWDQL� NRSHUDVL� GDQ� VQRZEDOO�
VDPSOLQJ� XQWXN� SHWDQL� QRQ�NRSHUDVL��.ULWHULD�
UHVSRQGHQ� SHWDQL� NRSHUDVL� \DLWX� SHWDQL� NRSL�
DUDELND�\DQJ�PHPLOLNL�NHEXQ�NRSL�GHQJDQ�OXDV�
ODKDQ�PDNVLPDO����GXD��KHNWDU��PHPLOLNL�NHEXQ�
NRSL�\DQJ� WHODK�EHUSURGXNVL�NRSL��PHQJHOROD�
NRSL� SDVFDSDQHQ�� GDQ� PHUXSDNDQ� DQJJRWD�
DNWLI �PDXSXQ�WLGDN�DNWLI�GDODP�NRSHUDVL�5HMR�
7DQL��3HWDQL�WLGDN�DNWLI �PHQMDGL�NULWHULD�GDODP�
SHQHQWXDQ� UHVSRQGHQ� NDUHQD� DNDQ� GLOLKDW�
NHWHUOLEDWDQ� DQJJRWD� NRSHUDVL� EDLN� DQJJRWD�
D N W L I � G DQ � S D V L I � G D O DP � PHQGXNXQJ�
NHLQNOXVLIDQ��VHGDQJNDQ�SHQHQWXDQ�UHVSRQGHQ�
SHWDQL�QRQ�NRSHUDVL�\DLWX�GHQJDQ�PHQHQWXNDQ�
SHWDQL�\DQJ�WLGDN�WHUJDEXQJ�GHQJDQ�NRSHUDVL�
5HMR� 7DQL� NHPXGLDQ� UHVSRQGHQ� VHODQMXWQ\D�
EHUGDVDUNDQ�GDUL�LQIRUPDVL�UHVSRQGHQ�SHUWDQL�
.XLVLRQHU�GDQ�ZDZDQFDUD�GLEXDW�PHQMDGL�WLJD�
EDJLDQ�\DLWX�SHPHWDDQ�UDQWDL�QLODL��PRGHO�ELVQLV�
NDQYDV��GDQ�PRGHO�ELVQLV�EDUX��.XLVRQHU�GDODP�
SHPHWDDQ�UDQWDL�QLODL�GDQ�PRGHO�ELVQLV�NDQYDV�

GLEXDW�PHQMDGL����VHPELODQ��EDJLDQ�\LDWX�LQSXW�
EXGD\D�� SHPHOLKDUDDQ� WDQDPDQ� NRSL�� SDVFD�
SDQHQ�� SHPDVDUDQ�� NHXDQJDQ�� VXPEHU� GD\D�
PDQXVLD�� NHPLWUDDQ�� DNWLYLWDV� SULPHU� GDQ�
DNWLYLWDV� VHNXQGHU�� .XLVLRQHU� SULQVLS� PRGHO�
ELVQLV� EDUX� PHUXSDNDQ� NXLVLRQHU� EHUEHQWXN�
VFRUHFDUG�GHQJDQ�SHQLODLDQ�\DQJ�WHODK�GLVHGLDNDQ�
ROHK� /LQN� 0HWKRGRORJL� GHQJDQ� PHQJJXQDNDQ�
/XQG\� ������� GDQ� /XQG\� �������� VHKLQJJD�
GLGDSDWNDQ� QLODL� GDUL� VHWLDS� SHQLODLDQ� \DQJ�
GLODNXNDQ�SHWDQL�

+DVLO� GDUL� ZDZDQFDUD� GDQ� NXLVLRQHU� \DQJ�
GLGDSDWNDQ� NHPXGLDQ� GLDQDOLVLV� GDQ� GLRODK�
XQWXN�PHQGDSDWNDQ�GDWD�GDQ� LQIRUPDVL�\DQJ�
GLLQJLQNDQ� GHQJDQ� PHQJJXQDNDQ� DODW� OLQN�
PHWKRGRORJ\�� \DQJ� PHOLSXWL� SHWD� UDQWDL� QLODL��
ELVQLV�NDQYDV��SULQVLS�PRGHO�ELVQLV�EDUX��GDQ�
VLNOXV� SURWRWLSH��/LQN� PHWKRGRORJ\� PHUXSDNDQ�
DODW� \DQJ� GLJXQDNDQ� XQWXN� PHQJHWDKXL�
NHLQNOXVLIDQ� SHWDQL� UDN\DW� GDODP� UDQWDL�
SDVRNQ\D��

3HPHWDDQ� UDQWDL� QLODL� GLODNXNDQ� XQWXN�
PHQJHWDKXL� UDQJNDLDQ� SURVHV� SURGXNVL� -DYD�
$UDELFD� &RIIHH� PXODL� GDUL� SHQ\HGLDDQ� EDKDQ�
EDNX� EHUXSD� EXDK� NRSL� PHUDK�� EXGLGD\D��
SHQJRODKDQ� KDVLO� SDQHQ�� SHPDVDUDQ�� GDQ�
SHQGLVWULEXVLDQ�JUHHQ�EHDQ�PDXSXQ�EXEXN�NRSL�
NH� NRQVXPHQ� DNKLU�� 3HPHWDDQ� UDQWDL� QLODL�
GLJXQDNDQ�XQWXN�PHOLKDW�KXEXQJDQ�DQWDU�DNWRU�
VHUWD� SHQJDUXK� DQWDU� DNWRU�� 5HHG� �������
PHQ\HEXWNDQ� EDKZD� DQDOLVLV� UDQWDL� QLODL�
NRPRGLWDV� GLJXQDNDQ� XQWXN� PHPDKDPL� DOXU�
SURGXNVL� GDQ� EDJDLPDQD� VHWLDS� DNWRU� GDSDW�
EHULQWHJUDVL�GDODP�EHUEDJDL�IDNWRU�\DQJ�DGD��

0RGHO� ELVQLV� NDQYDV� GLJXQDNDQ� XQWXN�
PHPDKDPL�GDQ�PHQJHWDKXL�VXPEHU�GD\D�\DQJ�
GLPLOLNL� ROHK� SHWDQL� -DYD� $UDELFD� &RIIHH��
2VWHUZDOGHU�GDQ�3LQHXU� ��������PRGHO�ELVQLV�
DGDODK� VHEXDK� PRGHO� \DQJ� PHQJJDPEDUNDQ�
GDVDU�SHPLNLUDQ�WHQWDQJ�EDJDLPDQD�RUJDQLVDVL�
PHQFLSWDNDQ�� PHPEHULNDQ�� GDQ� PHQDQJNDS�
QLODL��2OHK�NDUHQD�LWX��LQWL�GDUL�NRQVHS�PRGHO�
ELVQLV� DGDODK� UDQWDL� QLODL� GDUL� SHUXVDKDDQ�
�3RUWHU� ������� VHKLQJJD� GDSDW� GLJXQDNDQ�
VHEDJDL� DODW� EDQWX� GDODP� PHPDQIDDWNDQ�
SHOXDQJ��0DNLQHQ�	�6HSSDQHQ���������

-XUQDO
0DQDMHPHQ�7HNQRORJL
9RO�����_�1R����_�����

���



3ULQVLS� PRGHO� ELVQLV� EDUX� GLJXQDNDQ�
PHQJHYDOXDVL� KXEXQJDQ� ELVQLV� DQWDUD� SHWDQL�
GHQJDQ�NRQVXPHQ�VHKLQJJD�GDSDW�GLWHQWXNDQ�
WLQGDNDQ� \DQJ� WHSDW� GDODP� PHQLQJNDWNDQ�
LQNOXVLILWDV�SHWDQL�UDN\DW��3ULQVLS�PRGHO�ELVQLV�
EDUX� WHUGDSDW� SULQVLS� \DQJ� GLJXQDNDQ� XQWXN�
PHQHQWXNDQ� NHEHUKDV L ODQ� DJDU � GDSDW�
PHQLQJNDWNDQ� LQNOXVLILWDV� DQWDUD� SHWDQL� GDQ�
NRQVXPHQ��/XQG\��������PHQ\HEXWNDQ�EDKZD�
�� �HQDP�� SULQVLS� WHUVHEXW�PHOLSXWL� 3ULQVLS� ��
\DLWX�NRODERUDVL�UDQWDL�\DQJ�OXDV��3ULQVLS���\DLWX�
NHWHUNDLWDQ� NHHIHNWLIDQ� SDVDU�� 3ULQVLS� �� \DLWX�
VLVWHP� NHELMDNDQ� \DQJ� DGLO� GDQ� WUDQVSDUDQ��
3ULQVLS� �� \DLWX� NHPXGDKDQ� DNVHV� XQWXN�
SHOD\DQDQ��3ULQVLS���\DLWX�NHWHUOLEDWDQ�LQRYDVL�
GDQ�3ULQVLS���\DLWX�SHQJXNXUDQ�KDVLO��.HHQDP�
SULPVLS�WHUVHEXW�NHPXGLDQ�GLEXDW�GDODP�VXDWX�
VFRUHFDUG� \DQJ� GLSHUROHK� GDUL� /XQG\� �������
GHQJDQ�VXGXW�SDQGDQJ�SHWDQL�GHQJDQ�SHQLODLDQ�
GDQ� SHUKLWXQJDQ� \DQJ� WHODK� WHUVHGLD� SDGD�
/XQG\� �������� 6HWHODK� GLGDSDWNDQ� KDVLO�
SHUKLWXQJDQ� GDUL� SHQJRODKDQ� GDWD�� PDND�
VHODQMXWQ\D� GLEXDW� MDULQJ� ODED�ODED� XQWXN�
PHPSHUPXGDK�GDODP�PHPDKDPL�GDWD�

6LNOXV� SURWRWLSH� PHUXSDNDQ�PHWRGH� WHUDNKLU�
GDODP� OLQN�PHWKRGRORJ\� \DQJ� GLJXQDNDQ� XQWXN�
PHQJXML�� PHQJHYDOXDVL� SURGXN� DWDX� VLVWHP�
VHFDUD�EHUXODQJ� VHKLQJJD�SURGXN�DWDX� VLVWHP�
WHUVHEXW�GDSDW�GLNHPEDQJNDQ��6HKLQJJD�VLNOXV�
SURWRWLSH� GLJXQDNDQ� XQWXN� PHQGHVDLQ� VXDWX�
VLVWHP� DWDX� SURGXN� DJDU� -DYD� $UDELFD� &RIIHH�
GDSDW� GLNHPEDQJNDQ� VHKLQJJD� SHWDQL� GDSDW�
PHUDVDNDQ�NHVHMDKWHUDDQ��

+DVLO�GDQ�3HPEDKDVDQ

0RGHO�%LVQLV�,QNOXVLI �-DYD�$UDELFD�&RIIHH
0RGHO�ELVQLV�LQNOXVLI �PHUXSDNDQ�PRGHO�ELVQLV�
\DQJ� WHU MDGL� NDUHQD� DGDQ\D� KXEXQJDQ�
NHPLWUDDQ� \DQJ� PHQGXNXQJ� SHODNX� ELVQLV��
.HPLWUDDQ� EHUSHQJDUXK� XQWXN� PHPSHUNHFLO�
NHVHQMDQJDQ� \DQJ� WHUMDGL� DQWDU� SHODNX� GDODP�
UDQWDL�VHKLQJJD�WHUMDOLQ�KXEXQJDQ�\DQJ�VDOLQJ�
PHQJXQWXQJNDQ�� 0RGHO� ELVQLV� LQNOXVLI �
PHQXUXW�OLQN�PHWKRGRORJ\�PHQFDNXS�LGHQWLILNDVL�
UDQWDL�QLODL��PRGHO�ELVQLV�NDQYDV��SULQVLS�PRGHO�
ELVQLV�EDUX��GDQ�VLNOXV�SURWRWLSH�\DQJ�PDVLQJ�
PDVLQJ�DNDQ�GLEDKDV�VHEDJDL�EHULNXW�

5DQWDL� 1LODL� .RSL� -DYD� $UDELND� GL� .DEXSDWHQ�
%RQGRZRVR
5DQWDL�SDVRN�PHUXSDNDQ�VHUDQJNDLDQ�NHJLDWDQ�
SURGXNWLI � GDUL� KXOX� NH� KLOLU� \DQJ� VDOLQJ�
EHUKXEXQJDQ� SDGD� VHWLDS� NHJLDWDQ� GDQ�
PHPEHQWXN� VXDWX� UDQWDL� QLODL� GDODP� VHEXDK�
LQGXVWUL�� 6HKLQJJD� VHWLDS� LQGXVWUL� PDPSX�
PHPLOLNL�GD\D�VDLQJ�GDQ�WHWDS�GDSDW�PHQMDJD�
NLQHUMD�GDQ�SHUIRUPD� LQGXVWUL� WHUVHEXW��2OHK�
N D U H Q D � L W X � � V D O D K � V D W X � \ D Q J � G D S D W�
PHPSHQJDUXKL� GD\D� VDLQJ� LQGXVWUL� GDODP�
PHUDLK� NLQHUMD� SHUGDJDQJDQ� \DQJ� RSWLPDO�
DGDODK�UDQWDL�QLODL�\DQJ�HIHNWLI�

$WNLQVRQ�� .DSODQ�� 0DWVXPXUD�� GDQ� <RXQJ�
�������� PHQ\DWDNDQ� EDKZD� UDQWDL� QLODL�
G LDU W LNDQ� VHEDJDL � XU XWDQ� \DQJ� KDUXV�
PHPEHULNDQ�NRQWULEXVL�OHELK�NHSDGD�QLODL�DNKLU�
GDUL� VXDWX� SURGXN�� VHKLQJJD� VHPXD� DOLUDQ�
SURGXN� \DQJ� PHODOXL� UDQWDL� QLODL�� GLPXODL�
GHQJDQ� SHQHOLWLDQ�� SHQJHPEDQJDQ� GDQ�
UHND\DVD�NHPXGLDQ�EHUJHUDN�PHODOXL� DNWLYLWDV�
PDQXIDNWXU� KLQJJD� NHSDGD� SHODQJJDQ��
VHGDQJNDQ�+LOPDQXJUDKD���������PHQ\DWDNDQ�
EDKZD� DQDOLVLV� UDQWDL� QLODL� DGDODK� VXDWX� DODW�
DQDOLVLV�XQWXN�PHQJHWDKXL�SRVLVL�SHUXVDKDDQ��
DNWLYLWDV�PDQD�\DQJ�PHQDPEDK�QLODL��XQLW�PDQD�
\DQJ� KDUXV� GLSHUWDKDQNDQ� GDQ� GLEHULNDQ�
LQYHVWDVL��2OHK�NDUHQD�LWX��DQDOLVLV�UDQWDL�QLODL�
GDSDW�GLJXQDNDQ�SDGD�WLWLN�GDODP�UDQWDL�SDVRN�
\DQJ� GDSDW� PHPEHULNDQ� QLODL� WDPEDK� DWDX�
PHQXUXQNDQ�ELD\D�

5DQWDL� QLODL� -DYD� $UDELFD� &RIIHH� PHUXSDNDQ�
VHEXDK�UDQJNDLDQ�SURVHV�PXODL�GDUL�SHQ\HGLDDQ�
EDKDQ� EDNX� EHUXSD� ELML� NRSL�� EXGLGD\D��
SHQJRODKDQ� KDVLO� SDQHQ�� SHPDVDUDQ� GDQ�
SHQGLVWULEXVLDQ�JUHHQ�EHDQ�PDXSXQ�EXEXN�NRSL�
NH� NRQVXPHQ� DNKLU�� +XEXQJDQ� DQWDU� DNWRU�
V H U W D � S H Q J D U XK � D Q W D U � D N W R U � G D O DP�
PHPSURGXNVL� GDQ� PHPDVDUNDQ� KDVLO� SDQHQ�
GDQ� MXJD� GDSDW� GLNHWDKXL� SURVHV� SHQJRODKDQ�
NRSL� GDUL� SURVHV� KXOX� �SURVHV� SDGD� SHWDQL��
KLQJJD� SURVHV� KLOLU� �SURVHV� SDGD� NRQVXPHQ�
DNKLU��GDSDW�GLOLKDW�SDGD�UDQWDL�QLODL�WHUVHEXW��
5DQWDL� QLODL� -DYD� $UDELFD� &RIIHH� PHQXQMXNNDQ�
SHUEHGDDQ� DQWDUD� UDQWDL� QLODL� SHWDQL� NRSHUDVL�
GDQ�QRQ�NRSHUDVL��*DPEDU����

3HUPDWDVDUL��%DVLWK��GDQ�0XO\DWL���0RGHO�%LVQLV�,QNOXVLI �5DQWDL�1LODL�.RSL�$UDELND�GL�%RQGRZRVR�-DZD�7LPXU
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3DGD�*DPEDU���GDSDW�GLOLKDW�EDKZD�SHPHWDDQ�
UDQWDL� QLODL� GLEHGDNDQ� PHQMDGL� �� �WLJD�� OHYHO�
\DLWX� LQWL� SURVHV�� PLWUD� NHUMD� GDQ� SHQJDUXK�
HNVWHUQDO��6HODLQ�LWX�DNWRU�\DQJ�WHUOLEDW�GDODP�
UDQWDL� QLODL� -DYD� $UDELFD� &RIIHH� DGDODK� SHWDQL��
.RSHUDVL� 5HMR� 7DQL�� SHQJXPSXO�� PLWUD�
SHQGXNXQJ�GDQ�SHPEHOL��

,QWL�3URVHV
,QWL�SURVHV�PHOLSXWL�EXGLGD\D�GDQ�SDVFDSDQHQ�
NRSL�SDGD�SHWDQL��SHQJRODKDQ�+DUG�6NLQ��+6���
SHQJRODKDQ�JUHHQ�EHDQ��SHPEXDWDQ�EXEXN�NRSL�
GDQ� SHQJLULPDQ� NHSDGD� SHPEHOL�� 3HWDQL�
PHODNXNDQ� SDQHQ� ELML� NRSL� PHUDK� VHJDU�
NHPXGLDQ�GLGLVWULEXVLNDQ�NH�8QLW�3HQJRODKDQ�
+DVLO� �83+�� XQWXN� GLODNXNDQ� SHQJRODKDQ�
ODQMXWDQ��%LML�\DQJ�WHODK�GLSHWLN�WLGDN�PHOHELKL�
��� MDP� KLQJJD� SURVHV� IHUPHQWDVL� DJDU� EXDK�
NRSL�WLGDN�WHUVHUDQJ�MDPXU��3URVHV�SHQJRODKDQ�
GDQ�SHQGLVWULEXVLDQ�SHWDQL�NRSHUDVL�GLODNXNDQ�
ROHK�SHWDQL�GL�83+�PDVLQJ�PDVLQJ��6HGDQJNDQ�
SHWDQL� QRQ�NRSHUDVL� VNDOD� EHVDU� GLODNXNDQ� GL�
UXPDK� VHQGLUL � GDQ� GLGLVWULEXVLNDQ� NH�
NRQVXPHQ�� 3HWDQL� QRQ�NRSHUDVL� VNDOD� NHFLO�
PHQGLVWULEXVLNDQ� KDVLO� SDQHQQ\D� PHODOXL�
SHQJXPSXO�

3HQJRODKDQ�NRSL�WHUGLUL�GDUL�SHQJRODKDQ�EDVDK�
JLOLQJ�NHULQJ��IXOO�ZDVK���SHQJRODKDQ�EDVDK�JLOLQJ�
EDVDK� �VHPL�ZDVK��� QDWXUDO�SURVHV�NHULQJ�GDQ�
KRQH\� SURVHV�� 3HQJRODKDQ� NRSL� GL�.DEXSDWHQ�
%RQGRZRVR�EHUEHGD�EDLN�SHWDQL�NRSHUDVL�GDQ�
QRQ�NRSHUDVL��3URVHV�SHPDQHQDQ�SDGD�WHNQLN�
IXOO� ZDVK� PHQJKDVLONDQ� NRSL� OHELK� EHUVLK��
ULQJDQ�� OHPEXW� GDQ� WLQJNDW� NHDVDPDQ� \DQJ�
WDMDP��VHGDQJNDQ�SDGD�VHPL�ZDVK�PHQJKDVLONDQ�
NRSL�GHQJDQ� UDVD�PDQLV� �VZHHWQHVV�� \DQJ� OHELK�
WDMDP��WLQJNDW�NHDVDPDQ�\DQJ�OHELK�UHQGDK��GDQ�
UDVD�OHELK�NKDV��3HWDQL�QRQ�NRSHUDVL�VNDOD�EHVDU�
PHPLOLNL� SURVHV� SHQJRODKDQ� NRSL� EHUEHGD�
GHQJDQ�SHWDQL�QRQ�NRSHUDVL�VNDOD�NHFLO��3HWDQL�
QRQ�NRSHUDVL� VNDOD� EHVDU�PHQJJXQDNDQ� KRQH\�
SURVHV�� VHGDQJNDQ� SHWDQL� QRQ�NRSHUDVL� VNDOD�
NHFLO�WLGDN�PHODNXNDQ�SHQJRODKDQ�NRSL�NDUHQD�
ODQJVXQJ� GLGLVWULEXVLNDQ� NHSDGD� SHQJXPSXO��
1DPXQ�� EHEHUDSD� SHWDQL� QRQ�NRSHUDVL� VNDOD�
NHFLO� PHQJJXQDNDQ� SURVHV� IXOO� ZDVK� GHQJDQ�
SURVHV� JLOLQJ� EDVDK� PHQJJXQDNDQ� SHUDODWDQ�
VHGHUKDQD�XQWXN�PHQJXUDQJL�ULVLNR�NHJDJDODQ�
GDODP�SURVHV�SHQJRODKDQ�NRSL�
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.HWHUDQJDQ��� ��UDQWDL�QLODL�SHWDQL�NRSHUDVL
� ��UDQWDL�QLODL�SHWDQL�QRQ�NRSHUDVL
� ��LQWL�SURVHV
� ��PLWUD�NHUMD

� ��SHQJDUXK�HNVWHUQDO
*DPEDU����
5DQWDL�1LODL�-DYD�$UDELFD�&RIIHH�3HWDQL�.RSHUDVL�GDQ�1RQ�.RSHUDVL

SHWDQL 83+ NRSHUDVL HNVSRUWLU HNVSRUWLU�EHVDU

8QLW�3HQJRODKDQ�+DVLO

%XGLGD\D
GDQ

SDVFDSDQHQ

3HQJRODKDQ
+6

3HQJRODKDQ
JUHHQ�EHDQ

3HPEXDWDQ
EXEXN�NRSL

3HQJLULPDQ
NH�SHPEHOL .RQVXPHQ

GDODP�QHJHUL

.RQVXPHQ
OXDU�QHJHUL

SHWDQL

SHURUDQJDQ

NDIH�ZDUXQJ
NRSL

SHWDQL NRSHUDVL

SHWDQL SHQJXPSXO SHURUDQJDQ

NDIH�ZDUXQJ
NRSL

/LQJNXQJDQ 6RVLDO�%XGD\D

.HELMDNDQ�3HPHULQWDK 7HNQRORJL (NRQRPL



0LWUD�.HUMD
/HYHO�\DQJ�NHGXD�SDGD�UDQWDL�QLODL�\DLWX�PLWUD�
NHUMD��0LWUD� NHUMD�PHUXSDNDQ� DNWRU� HNVWHUQDO�
\DQJ�EHUSHQJDUXK�GDQ�EHUSHUDQ�SHQWLQJ�GDODP�
IXQJVL� ELVQLV� VHKLQJJD� NLQHUMD� PHQMDGL� OHELK�
HILVLHQ��/XELV���������PHQ\DWDNDQ�EDKZD�PLWUD�
NHUMD� PHPSXQ\DL� SHUDQDQ� SHQWLQJ� GDODP�
PHPEHULNDQ� SHODWLKDQ� GDQ� SHPELPELQJDQ�
VHFDUD� ODQJVXQJ� NHSDGD� SHWDQL� NRSL�� GDQ�
PHPE LPE L Q J � S H W D Q L � S HPX O D � G D O DP�
PHQJKDGDSL�SHUPDVDODKDQ�\DQJ�VHULQJ�WHUMDGL��
NKXVXVQ\D�EDJL�SHWDQL�NRSL�$UDELND�0DQGDLOLQJ�
1DWDO�� %HUGDVDUNDQ� KDO� WHUVHEXW�� PDND�
GLSHUOXNDQ�PLWUD�NHUMD�GDODP�UDQWDL�QLODL�DJDU�
SHWDQL�GDSDW�OHELK�VHMDKWHUD�GDQ�PHQGDSDWNDQ�
NHXQWXQJDQ� GLEDQGLQJNDQ� GHQJDQ� DNWRU�
ODLQQ\D�

6DZP\� ������� PHQ\DWDNDQ� EDKZD� ELVQLV�
LQNOXVLI � DGDODK� NHELMDNDQ� XQWXN� GDSDW�
PHQLQJNDWNDQ� SHPEDQJXQDQ� VRVLDO� HNRQRPL�
GHQJDQ�PHOLEDWNDQ�SHWDQL�UDN\DW�GDODP�PLWUD�
ELVQLV�PLWUD�NHUMD�GL�VHSDQMDQJ�UDQWDL�SDVRNDQ�
XQWXN�PHQFDSDL�GD\D�VDLQJ��0LWUD�NHUMD�GDODP�
UDQWDL�QLODL�GL�SHWDQL�NRSHUDVL�\DLWX�3HPHULQWDK�
'DHUDK� �3HPGD�� .DEXSDWHQ� %RQGRZRVR��
$VRVLDVL� 3HWDQL� .RSL� ,QGRQHVLD� �$3(.,���
3HUKXWDQL�� GDQ� 3XVDW� 3HQHOLWLDQ� .RSL� GDQ�
.DNDR��3XVOLWNRND���%DQN�,QGRQHVLD��%,���%DQN�
-DZD� 7LPXU� �-DWLP��� 0LWUD� NHUMD� WHUVHEXW�
PHPEHULNDQ� SHODW LKDQ� � EDQWXDQ� D ODW ��
ELPELQJDQ�GDQ�NRQVXOWDVL�VHFDUD�ODQJVXQJ��

3HPGD� PHPEHULNDQ� EDQWXDQ� DJDU� WHUFLSWD�
SHQLQJNDWDQ�VXPEHU�GD\D�VHSHUWL�SHQ\XOXKDQ��
SHODWLKDQ�� NHJLDWDQ� LQWHQVLILNDVL� NRSL� VSHFLDOLWL��
SHQ\XOXKDQ� SHQJHPEDQJDQ�PXWX� NRSL�� VHUWD�
PHPEXDW�NHELMDNDQ��$3(.,�EHUWLQGDN�VHEDJDL�
SHUZDNLODQ� SHWDQL�� 3HUKXWDQL� PHUXSDNDQ�
SHPLOLN�UHVPL�ODKDQ�\DQJ�GLJDUDS�GDQ�GLNHOROD�
ROHK�SHWDQL��3XVOLWNRND�EHUIXQJVL�PHPEHULNDQ�
SHODWLKDQ�� SHQ\XOXKDQ� GDQ� EDQWXDQ� ELELW�
XQJJXO��%,�GDQ�%DQN�-DWLP�EHUWLQGDN�VHEDJDL�
SHPEHUL�PRGDO�GDQ�SLQMDPDQ�EDJL�SDUD�SHWDQL��
6HGDQJNDQ� PLWUD� NHUMD� SHWDQL� QRQ�NRSHUDVL�
\DLWX�$3(.,��SHWDQL� ODLQ�GDQ�3HPGD��3HPGD�
PHUXSDNDQ�PLWUD�NHUMD�VHFDUD�WLGDN�ODQJVXQJ��
NDUHQD�3HPGD�PHPEXDW�NHELMDNDQ�EDJL�SHWDQL�
NRSHUD V L � GDQ � VHFD UD � W L GDN � O DQJVXQJ�
PHPEHULNDQ�GDPSDN�EDJL�SHWDQL�QRQ�NRSHUDVL��

$3(.,� EHUWLQGDN� VHEDJDL� SHUZDNLODQ� SHWDQL�
GDQ�VHEDJDL�SHUDQWDUD�DJDU�SHWDQL�QRQ�NRSHUDVL�
GDSDW�EHUJDEXQJ�GHQJDQ�NRSHUDVL��3HWDQL�ODLQ�
\DLWX�SHWDQL�NRSHUDVL�GDQ�SHWDQL�QRQ�NRSHUDVL�
PHPLOLNL�KXEXQJDQ�\DQJ�VDOLQJ�PHJXQWXQJNDQ�
NDUHQD� VDOLQJ� EHUWXNDU� LQIRUPDVL� GDQ�
SHQJDODPDQ�VHKLQJJD�SURVHV�SHQJRODKDQ�NRSL�
EHUMDODQ�VHVXDL�VWDQGDU�SHQJRODKDQ�

3HQJDUXK�(NVWHUQDO
3HQJDUXK� HNVWHUQDO� PHPEHULNDQ� SHQJDUXK�
WHUKDGDS� NHEHUODQJVXQJDQ� UDQWDL� QLODL��
3HQJDUXK�HNVWHUQDO�SDGD�SHWDQL�NRSHUDVL�GDQ�
SHWDQL� QRQ�NRSHUDVL� PHPLOLNL� SHUVDPDDQ��
V H S H U W L � I D N W R U � H NRQRP L � � N HE L M D N DQ�
SHPHULQWDKDQ�� WHNQRORJL�� VRVLDO� EXGD\D� GDQ�
OLQJNXQJDQ�� (NRQRPL� \DQJ� WLGDN� VWDELO�
PHQ\HEDENDQ� SHWDQL� NHVXOLWDQ� PHPSHUROHK�
KDUJD� \DQJ� PHQJXQWXQJNDQ�� 6HKLQJJD�
SHPHULQWDK� PHQJHOXDUNDQ� NHELMDNDQ� XQWXN�
PHQJDWDVL� IOXNWXDVL� HNRQRPL�� DJDU� SHWDQL�
PHPSHUROHK�KDUJD�SDVDU�JOREDO��GLPDQD�KDUJD�
SDVDU� JOREDO� VHVXDL� GHQJDQ� NRQGLVL� EDUDQJ�
NHWLND�EHUWUDQVDNVL�GDQ�SHWDQL�GDSDW�ODQJVXQJ�
E H U W HPX � G H Q J D Q � NR Q V XPHQ � G D O DP�
PHQHQWXNDQ� NHVHSDNDWDQ� KDUJD�� 3HQJJXQDDQ�
WHNQRORJL�EHUNDLWDQ�HUDW�GHQJDQ�SURGXNVL�NRSL�
EDLN� SUDSDQHQ� GDQ� SDVFDSDQHQ�� VHKLQJJD�
EHUQLODL� WDPEDK� GHQJDQ� NXDOLWDV� \DQJ� OHELK�
EDLN� � )DNWRU� O LQJNXQJDQ� PHPEHULNDQ�
SHQJDUXK� WHUKDGDS� NXDOLWDV� EXDK� NRSL��.RSL�
DUDELND� GDSDW� WXPEXK� GHQJDQ� EDLN� SDGD�
NHWLQJJLDQ����������PHWHU�GLDWDV�SHUPXNDDQ�
ODXW��PGSO���)DNWRU�VRVLDO�EXGD\D�PHPEHULNDQ�
SHQJDUXK� WHUKDGDS� NLQHUMD� DNWRU� SDGD� UDQWDL�
QLODL��+DO�LQL�WHUMDGL�NDUHQD�NDUDNWHULVWLN�SHWDQL�
G L � . DEXSD W HQ � %RQGRZRVR � G L W L Q M D X�
EHUGDVDUNDQ� SHQJHWDKXDQ� WHQWDQJ� SURVHV�
SURGXNVL�\DQJ�EHUEHGD��WLQJNDW�SHQGLGLNDQ�GDQ�
SHODWLKDQ� \DQJ� GLSHUROHK� EDLN� GDUL� SHWDQL�
NRSHUDVL�GDQ�SHWDQL�QRQ�NRSHUDVL�

0RGHO�ELVQLV�LQNOXVLI �PHUXSDNDQ�PRGHO�ELVQLV�
\DQJ� WHU MDGL� NDUHQD� DGDQ\D� KXEXQJDQ�
NHPLWUDDQ� \DQJ� PHQGXNXQJ� SHODNX� ELVQLV��
.HPLWUDDQ� \DQJ� SDOLQJ� EHUSHQJDUXK� EDJL�
SHWDQL�NRSHUDVL�GDQ�SHWDQL�QRQ�NRSHUDVL�DGDODK�
GXNXQJDQ�GDUL�3HPGD�%RQGRZRVR��0HVNLSXQ�
GXNXQJDQ� GDUL� 3HPGD� WLGDN� VHFDUD� ODQJVXQJ�
GLUDVDNDQ�SHWDQL�QRQ�NRSHUDVL��QDPXQ�SHWDQL�

3HUPDWDVDUL��%DVLWK��GDQ�0XO\DWL���0RGHO�%LVQLV�,QNOXVLI �5DQWDL�1LODL�.RSL�$UDELND�GL�%RQGRZRVR�-DZD�7LPXU
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QRQ�NRSHUDVL� GDSDW� PHUDVDNDQ� NHELMDNDQ�
SHPHULQWDK� VHKLQJJD� SHWDQL� QRQ�NRSHUDVL�
GDSDW� PHQMDODQNDQ� XVDKD� NRSL� WDQSD� DGDQ\D�
IOXNWXDVL�KDUJD�

0RGHO� %LVQLV�.DQYDV�.RSL�$UDELND� GL�.DEXSDWHQ�
%RQGRZRVR
3HQHOLWLDQ� SDGD� -DYD� $UDELFD� GL� %RQGRZRVR�
PHUXSDNDQ� PRGHO� ELVQLV� RIIHU�GULYHQ�� \DLWX�
LQRYDVL� \DQJ� GLEXDW� XQWXN�PHQFLSWDNDQ� QLODL�
S URSRUV L � \ DQJ � ED U X � V HK LQJ J D � GDSD W�
PHPEHULNDQ� GDPSDN� NHSDGD� VHJPHQ� EORN�
\DQJ� ODLQ�� 3HUEHGDDQ� PRGHO� ELVQLV� NDQYDV�
SHWDQL�NRSHUDVL�GDQ�SHWDQL�QRQ�NRSHUDVL�GDSDW�
GLOLKDW�SDGD�*DPEDU���

:LFDNVRQR�� 6\DULHI � GDQ� 6XSDUQR� �������
PHQ\DWDNDQ� EDKZD� VHPELODQ� HOHPHQ� GDODP�
ELVQLV� NDQYDV� VDOLQJ� WHUNDLW� GDQ�PHPEHULNDQ�
J DPEDUDQ � XPXP� PHQJHQD L � NHDGDDQ�
SHUXVDKDDQ�� VHKLQJJD� GDSDW� GLNHWDKXL�
VXPEHUGD\D� \DQJ� GLPLOLNL� ROHK� SHUXVDKDDQ�
\DQJ� GLWHOLWL�� 6HJPHQ� SHODQJJDQ� -DYD� $UDELFD�
SHWDQL�NRSHUDVL�GDQ�SHWDQL�QRQ�NRSHUDVL�DGDODK�
SDVDU�\DQJ�WHUVHJPHQWDVL��3DGD�SHWDQL�NRSHUDVL��
SHQJHORPSRNDQ�SHODQJJDQ�EHUGDVDUNDQ�VNDOD�
XVDKD�VHSHUWL�SHODQJJDQ�VNDOD�EHVDU�GDQ�NHFLO��
3HODQJJDQ�VNDOD�EHVDU�PLVDOQ\D�37��,QGRFRP��
37��6DUL�0DNPXU�0HGDQ��37��6XQGD�0RXQWDLQ�
%DQGXQJ�� GDQ� 37�� 3ODVWLN� %DQG� %DQGXQJ��
3HODQJJDQ� VNDOD� NHFLO� VHSHUWL� NRQVXPHQ�
SHURUDQJDQ� GDQ� VNDOD� PHQHQJDK�� \DLWX� NDIH�
NRS L � G DQ � ZD U XQJ � NRS L � � 6 H G DQJN DQ�
SHQJHORPSRNDQ�SHODQJJDQ�SDGD� SHWDQL� QRQ�
NRSHUDVL� EHUGDVDUNDQ� NXDOLWDV� NRSL� GDQ�
NHEXWXKDQ� SHODQJJDQ�3HQJHORPSRNDQ� WHUVHEXW�
VHSHUWL�NRQVXPHQ�VNDOD�EHVDU�VHSHUWL�NDIH�NRSL�
PHODNXNDQ� SHPEHOLDQ� NRSL� EHUNXDOLWDV� EDLN�
VHSHUWL� JUHHQ�EHDQ�� VHGDQJNDQ�NRQVXPHQ�VNDOD�
N H F L O � P H Q J H O RPSRN N D Q � S H O D Q J J D Q�
EHUGDVDUNDQ�MHQLV�SDVDU�PDVV��3DVDU�PDVV�DGDODK�
SHQJHORPSRNDQ� SHODQJJDQ� EHUGDVDUNDQ�
SHQMXDODQ�SURGXN�GDODP�MXPODK�EHVDU��3HWDQL�
QRQ�NRSHUDVL� VNDOD� NHFLO� PHQMXDO� EXDK� NRSL�
PHODOXL�SHQJXPSXO��

3HWDQL� NRSHUDVL� GDQ� QRQ�NRSHUDVL� GDSDW�
PHPLOLNL� VHJPHQ� SHODQJJDQ� GHQJDQ� EDQWXDQ�
NHPLWUDDQ� \DQJ� GLPLOLNL�� .HPLWUDDQ� \DQJ�
WHUMDOLQ�SDGD�SHWDQL� NRSHUDVL�PHOLSXWL�3HPGD�
%RQGRZRVR�� $3(.,�� %DQN� %,�� %DQN� -DWLP��

3XVOLWNRND� GDQ� 3HUKXWDQL�� 6HGDQJNDQ� SDGD�
SHWDQL�QRQ�NRSHUDVL�SHWDQL�PHQMDOLQ�NHPLWUDDQ�
GHQJDQ� SHWDQL� NRSHUDVL�� SHWDQL� QRQ�NRSHUDVL�
ODLQ�GDQ�SHQJXPSXO��

3URSRVLVL� QLODL� PHUXSDNDQ� SURGXN� \DQJ�
PHPLOLNL�QLODL� WDPEDK�\DQJ�GLEHULNDQ�NHSDGD�
NRQVXPHQ�GDQ�GDSDW�PHQDPEDK�QLODL�NHSDGD�
VHJPHQWDVL� \DQJ� OHELK� VSHVLILN�� 6XWDQG\R�
�������PHQ\DWDNDQ�EDKZD�SURSRVLVL�QLODL�SDGD�
0RQRSROH� &RIIHH� /DE� \DLWX� EHUIRNXV� SDGD�
SHUIRUPDQFH�EHUXSD�SHOD\DQDQ�GDQ�PXWX�SURGXN�
\DQJ� GLEHULNDQ�� 3DGD� SURSRVLVL� QLODL� -DYD�
$UDELFD�&RIIH�SDGD�SHWDQL�NRSHUDVL�GDQ�SHWDQL�
QRQ�NRSHUDVL� PHPLOLNL� SHUVDPDDQ� VHSHUWL�
SHQMXDODQ� EXDK� NRSL�� ELML� +6� NHULQJ�� 26(�
NHULQJ��JUHHQ�EHDQ�GDQ�EXEXN�NRSL��QDPXQ�SDGD�
SHWDQL� NRSHUDVL� WHUGDSDW� SHQMXDODQ� EXDK�
NXDOLWDV�UHQGDK�GDQ�SDGD�SHWDQL�QRQ�NRSHUDVL�
WHUGDSDW� SHQMXDODQ� JUHHQ� EHDQ� KRQH\�� 3DGD�
SURSRUVL�QLODL�-DYD�$UDELFD�\DQJ�EHUSHUDQ�GDODP�
SHPEHQWXNDQ� QLODL� WDPEDK� \DLWX� NLQHUMD��
NXVWRPLVDVL � � PHUHN�VWDWXV� GDQ� DNVHV��
.XVWRPLVDVL � PHUXSDNDQ� SURGXN� \DQJ�
GLVHVXDLNDQ�GHQJDQ�NHEXWXKDQ�NRQVXPHQ��KDO�
LQL� VHVXDL� GHQJDQ� NHDGDDQ� SDGD� UDQWDL� SDVRN�
SHWDQL� NRSL�� 0HUHN�VWDWXV� GHQJDQ� ,*� -DYD�
$UDELFD� &RIIHH� VXGDK� GLNHQDO� NRQVXPHQ��
VHKLQJJD� PHPEHULNDQ� QLODL� WDPEDK� GDODP�
PHQLQJNDWNDQ�VWDWXV�VRVLDO�HNRPRQL�SHQLNPDW�
SURGXN�-DYD�$UDELFD�

6DOXUDQ� PHUXSDNDQ� FDUD� XQWXN� GDSDW�
EHUKXEXQJDQ� GHQJDQ� SHODQJJDQ�� 3HWDQL�
NR S H U D V L � G D Q � S H W D Q L � Q R Q � NRS H U D V L�
PHQGLVWULEXVLNDQ� SURGXNQ\D� VHFDUD� ODQJVXQJ�
�GLUHFW�� GHQJDQ� VWUDWHJL� SHUVRQDO� VHOOLQJ�VXSSRUW�
V\VWHP�GDQ�PDUNHWLQJ� WRROV��0XVWLND��2NWDYLDQL��
GDQ� 6XNDUGL� ������� PHQ\DWDNDQ� EDKZD�
KXEXQJDQ� SHODQJJDQ� WHUMDGL� EHUGDVDUNDQ�
SHQJHORPSRNDQ�VHJPHQ�SHODQJJDQ��VHKLQJJD�
KXEXQJDQ� SHODQJJDQ� PHUXSDNDQ� KXEXQJDQ�
\DQJ� LQJLQ� GLMDOLQ� SHWDQL� GHQJDQ� NRQVXPHQ�
DJDU� GDSDW� PHPSHUWDKDQNDQ� SDVDU� GDODP�
SHQGLVWULEXVLDQ� SURGXNQ\D�� 3HWDQL� NRSHUDVL�
GDQ� QRQ�NRSHUDVL� GDODP� PHPSHUWDKDQNDQ�
KXEXQJDQ� GHQJDQ� SHODQJJDQ� \DLWX� PHODOXL�
SHUVRQDO�DVVLVWDQFH�GDQ�FRPPXQLWLHV��
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6XPEHU� ELD\D� PHUXSDNDQ� NRPSRQHQ� ELD\D�
\DQJ� GLJXQDNDQ� DJDU� SHWDQL� GDSDW� EHUMDODQ�
VHVXDL�GHQJDQ�PRGHO�ELVQLVQ\D��6WUXNWXU�ELD\D�
GLEHGDNDQ� PHQMDGL� GXD� PDFDP� \DLWX� ELD\D�
WHWDS�GDQ�ELD\D� WLGDN� WHWDS��%LD\D� WHWDS� \DQJ�
GLNHOXDUNDQ� SHWDQL� NRSHUDVL� PHOLSXWL� ELD\D�
SDQHQ�GDQ�SHQJRODKDQ�NRSL�� ELD\D�SHQMXDODQ�
EXDK�NRSL�NH�83+��ELD\D�SHPHOLKDUDDQ�PHVLQ��
ELD\D� SHNHUMD� ELD\D� WUDQVSRUWDVL�� ELD\D�
S HQJ HPDVDQ � EXEXN � NRS L � G DQ � E L D\ D�
SHQJHPDVDQ�EXDK�NRSL�PHUDK��ELML�+6�GDQ�JUHHQ�
EHDQ�� 6HGDQJNDQ� ELD\D� WLGDN� WHWDS� SHWDQL�
NRSHUDVL�DGDODK�ELD\D�SHQ\DOXUDQ�SXSXN��ELD\D�
SHQJDGDDQ� SXSXN� GDQ� ELD\D� SHQ\DOXUDQ�
SHPEDVPL�KDPD��%LD\D�WHWDS�\DQJ�GLNHOXDUNDQ�
SHWDQL�QRQ�NRSHUDVL�PHOLSXWL�ELD\D�SDQHQ�GDQ�
SHQJRODKDQ� NRSL�� ELD\D� SHQMXDODQ� EXDK� NH�
SHQJXPSXO�� ELD\D� SHPHOLKDUDDQ� PHVLQ� GDQ�
SHNHUMD��ELD\D�WUDQVSRUWDVL��ELD\D�SHQJHPDVDQ�
EXEXN� NRSL�� ELD\D� SHQJHPDVDQ� EXDK� NRSL�
PHUDK�� ELML� +6�� 26(� GDQ� JUHHQ� EHDQ� ELD\D�
SHQJDGDDQ� SXSXN�� SHQ\DOXUDQ� SXSXN� GDQ�
SHPEDVPL� KDPD�� 3HWDQL� QRQ�NRSHUDVL� WLGDN�
PHPLOLNL�ELD\D�WLGDN�WHWDS��+DO�LQL�WHUMDGL�NDUHQD�
ELD\D� \DQJ� GLNHOXDUNDQ� SHWDQL� QRQ�NRSHUDVL�
PHUXSDNDQ�ELD\D�\DQJ�ZDMLE�GLNHOXDUNDQ�SHWDQL�
NHWLND�SHWDQL�PHODNXNDQ�GDQ�WLGDN�PHODNXNDQ�
SURGXNVL�� 6HKLQJJD� VHPXD� ELD\D� \DQJ�
GLNHOXDUNDQ�PHUXSDNDQ� DQJJDUDQ� ELD\D� \DQJ�
WHUHQFDQD� DJDU� PRGHO� ELVQLV� GDSDW� EHUMDODQ�
GHQJDQ�ODQFDU���

0LWUD�SHQGXNXQJ�SHWDQL�NRSHUDVL�\DLWX�3HPGD�
.DEXSDWHQ� %RQGRZRVR�� $3(.,�� %DQN� %,��
%DQN�-DWLP��3XVOLWNRND��GDQ�3HUKXWDQL��%LVQLV�
LQNOXVLI � \DQJ� WHUMDGL� SDGD� PLWUD� SHQGXNXQJ�
SHWDQL�NRSHUDVL�\DLWX�SHWDQL�NRSHUDVL�PHPLOLNL�
NHPLWUDDQ�\DQJ�NXDW�GDQ�WHSDW�VHKLQJJD�GDSDW�
PHPSHUOXDV� VHJPHQ� SHODQJJDQ�� KXEXQJDQ�
SHODQJJDQ�GDQ�VXPEHU�GD\D�NXQFL�\DQJ�GDSDW�
GLKDVLONDQ��6HGDQJNDQ�PLWUD�SHQGXNXQJ�SHWDQL�
QRQ�NRSHUDVL�\DLWX�SHWDQL�NRSHUDVL��SHWDQL�QRQ�
NRSHUDVL�ODLQQ\D��SHQJXPSXO��

%LVQLV� LQNOXVLI � SHWDQL� QRQ�NRSHUDVL�� SHWDQL�
NXUDQJ�PHPLOLNL�NHPLWUDDQ�\DQJ�NXDW��+DO�LQL�
GLEXNWLNDQ� GHQJDQ� VHJPHQ� SHODQJJDQ� KDQ\D�
EHUDGD�GL�.DEXSDWHQ�%RQGRZRVZR�GDQ�WLGDN�
PHPLOLNL� KXEXQJDQ� SHODQJJDQ� \DQJ� EDLN��
6HODLQ� LWX� VXPEHU� GD\D� NXQFL� \DQJ� GDSDW�
G LKDV L ONDQ� R OHK� SHWDQ L � QRQ�NRSHUDV L�
PHUXSDNDQ� VXPEHU� GD\D� EHUGDVDUNDQ�
NHPLWUDDQ�\DQJ�GLMDODLQ�ROHK�SHWDQL�NRSHUDVL�

3ULQVLS�0RGHO�%LVQLV�%DUX� -DYD�$UDELFD�&RIIHH� GL�
.DEXSDWHQ�%RQGRZRVR
0LFKHOLQL�GDQ�)LRUHQWLQR���������PHQ\DWDNDQ�
EDKZD�PRGHO� ELVQLV� LQNOXVLI � PHPXQJNLQNDQ�
SHUXVDKDDQ�PHQLQJNDWNDQ�NHXQWXQJDQ�PHODOXL�
LQYHVWDVL�SHUXVDKDDQ�GL�PDV\DUDNDW�� VHKLQJJD�
PHPXQJNLQNDQ�WHUEHQWXNQ\D�SDVDU�EDUX��DNVHV�
NH�MDULQJDQ�SURGXNVL�GDQ�GLVWULEXVL�ORNDO��DNVHV�
WHUKDGDS� EDKDQ� EDNX� GDQ� PHPSHUEDLNL�
KXEXQJDQ�GHQJDQ�DNWRU�ORNDO��2OHK�NDUHQD�LWX�
GLSHUOXNDQ� PRGHO� ELVQLV� EDUX� DJDU� GDSDW�
PHQJHWDKXL� GDQ� PHPEHQWXN� DNVHV� WHUKDGDS�
SDVDU��SURGXNVL�GDQ�KXEXQJDQ�DQWDU�DNWRU��

/XQG\� ������� PHQ\DWDNDQ� EDKZD� SULQVLS�
PRGHO� ELVQLV� EDUX� PHUXSDNDQ� VXDWX� PRGHO�
ELVQLV� \DQJ� EHUJXQD� XQWXN� PHQJHWDKXL�
NHEHUODQMXWDQ� SHWDQL� NHFLO�� VHKLQJJD� SHWDQL�
NHFLO� GDSDW� EHUNHPEDQJ� GDQ� GLDNXL� SDVDU��
6HODLQ� LWX�� SULQVLS� PRGHO� ELVQLV� EDUX�
PHUXSDNDQ� DODW� DQDOLVLV� XQWXN� PHQJHYDOXDVL�
KXEXQJDQ� ELVQLV� GHQJDQ� SHPEHOL� GDQ� PLWUD�
O D LQQ\D � GD ODP� UDQJND � PHQLQJNDWNDQ�
LQNOXVLILWDV� EDJL� SHWDQL� NHFLO�� )RNXV� PRGHO�
ELVQLV� WHUVHEXW� DGDODK� SHWDQL�� VHKLQJJD�
XVDKDQ\D�EHUNHODQMXWDQ��3ULQVLS�PRGHO�ELVQLV�
EDUX� MXJD� GDSDW� GLJXQDNDQ� XQWXN� PHOLKDW�
NHWHUOLEDWDQ� SHWDQL� GDODP�PHQHQWXNDQ� KDUJD�
GDQ�KXEXQJDQ�GHQJDQ�OHPEDJD�SHQGXNXQJ��

3DGD�SHWDQL�NRSHUDVL�GDQ�QRQ�NRSHUDVL���SHWDQL�
VXGDK�GLOLEDWNDQ�GDODP�SHQHQWXDQ�KDUJD�GDQ�
NHWHUOLEDWDQ� DNVHV� SDVDU� WHUXWDPD� VHWHODK�
DGDQ\D�NHELMDNDQ�3HPGD��6HKLQJJD�SHQHOLWLDQ�
LQL� GLODNXNDQ� XQWXN�PHQJHYDOXDVL� EDJDLPDQD�
SHWDQL�GDODP�PHQJLNXWL�VHWLDS�NHJLDWDQ�GDODP�
SHQHQWXDQ�KDUJD�GDQ�NHWHUNDLWDQ�SDVDU�� VHUWD�
PHQJHYDOXDVL�NHWHUOLEDWDQ�SHWDQL�GDODP�SURVHV�
SHQJDPELODQ� NHSXWXVDQ� GDQ� PHQFLSWDNDQ�
LQRYDVL��6HODLQ� LWX��SULQVLS� LQL�PHOLKDW� UHVSRQ�
SHWDQL�WHUKDGDS�SURJUDP�\DQJ�VXGDK�GLODNXNDQ�
GHQJDQ� PHQJHYDOXDV L � SURGXNVL � NRSL ��
NHWHUDPSLODQ�� PHPDQIDDWNDQ� SHOXDQJ� ELVQLV�
NRSL��GDQ�GLVWULEXVL�NRSL��3ULQVLS�PRGHO�ELVQLV�
EDUX�GDSDW�SHWDQL�NRSHUDVL�GDQ�QRQ�NRSHUDVL�
GDSDW�GLOLKDW�SDGD�*DPEDU���

-XUQDO
0DQDMHPHQ�7HNQRORJL
9RO�����_�1R����_�����

���



+XEXQJDQ� DQWDUD� SHWDQL� GHQJDQ� PLWUD� NHUMD�
GDSDW� GLOLKDW� GHQJDQ� PHQJJXQDNDQ� NULWHULD�
NHWHUO LEDWDQ�� 3HQLODLDQ� WHUVHEXW� GDSDW�
PHQLQJNDWNDQ� NHWHUOLEDWDQ� SHWDQL� VHUWD�
PHQLQJNDWNDQ� KXEXQJDQ� SHWDQL� EDLN� SHWDQL�
NRSHUDVL�GDQ�QRQ�NRSHUDVL�GHQJDQ�SHODQJJDQ��
6HODLQ�LWX��SHQLODLDQ�GLOLKDW�EHUGDVDUNDQ�DVSHN�
NHXDQJDQ�� OHPEDJD� SHPHULQWDKDQ�� GDQ�

KXEXQJDQ� VHWLDS� DNWRU�� 3HQLODLDQ� WHUVHEXW�
GDSDW�PHQJHWDKXL�SRWHQVL�GDQ�NHOHPDKDQ�GDUL�
VHWLDS�HOHPHQ�GDQ�EDJLDQ�\DQJ�WHUNDLW�GHQJDQ�
NHEHUODMXWDQ� XVDKD� SHWDQL� -DYD�$UDELFD� &RIIHH��
(YDOXDVL� PRGHO� ELVQLV� GLODNXNDQ� GHQJDQ�
PHQJJXQDNDQ� �� �HQDP�� SULQVLS� \DQJ� GLQLODL�
PHQJJXQDNDQ�VFRUHFDUG��.LQHUMD�SHWDQL�NRSHUDVL�
PDXSXQ� SHWDQL� QRQ�NRSHUDVL� � GDSDW� GLOLKDW�
SDGD�*DPEDU�

3HUPDWDVDUL��%DVLWK��GDQ�0XO\DWL���0RGHO�%LVQLV�,QNOXVLI �5DQWDL�1LODL�.RSL�$UDELND�GL�%RQGRZRVR�-DZD�7LPXU
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*DPEDU����

.LQHUMD�3HWDQL�.RSHUDVL�GDQ�3HWDQL�1RQ�.RSHUDVL

%HUGDVDUNDQ� *DPEDU� ��� QLODL� WHUWLQJJL� SDGD�
SHWDQL�NRSHUDVL�\DLWX�SDGD�SULQVLS�NHGXD���������
.HWHUNDLWDQ� NHHIHNWLIDQ� SDVDU� PHQXQMXNNDQ�
EDKZD� SHWDQL� NRSHUDVL� GDSDW� PHQMDQJNDX�
UDQWDL� GLVWULEXVL� \DQJ� OXDV� GDQ� WHSDW�� DNLEDW�
DGDQ\D� GXNXQJDQ� GDUL� SLKDN� WHUNDLW�� 1LODL�
WHUHQGDK� SHWDQL� NRSHUDVL� \DLWX� SDGD� SULQVLS�
NHWLJD� VHEHVDU� �������� 3ULQVLS� NHWLJD� DGDODK�
NHELMDNDQ� \DQJ� DGLO� GDQ� WUDQVSDUDQ�� +DO� LQL�
PHQXQMXNNDQ�EDKZD�SHWDQL�NRSHUDVL�PHPLOLNL�
GXNXQJDQ� SHPHULQWDK� \DQJ� OHPDK� GDODP� KDO�
WUDQVSDUDVL� ULVLNR� SURGXNVL�� LQVHQWLI�� GDQ�
PHNDQLVPH� SHPEHO LDQ � � 'DPSDN� GDU L�
GXNXQJDQ� SHPHULQWDK� \DQJ� OHPDK� DGDODK�
SHWDQL� NXUDQJ� PHQJHUWL� DGDQ\D� ULVLNR� GDODP�
SURGXNVL�� VHKLQJJD� VHJDOD� EHQWXN� ULVLNR�
G LEHEDQNDQ� SDGD� SHPHULQWDK� VHSHUW L�
SHPED\DUDQ� SDMDN�� SHQXUXQDQ� SURGXNVL�� GDQ�
VHEDJDLQ\D��

1LODL�WHUWLQJJL�SDGD�SHWDQL�QRQ�NRSHUDVL�\DLWX�
SULQVLS� NHWLJD� �������� 3HWDQL� QRQ�NRSHUDVL�
PHPLOLNL� WUDQVSDUDVL� GDQ� SHPEDJLDQ� ULVLNR�
\DQJ� MHODV�� NDUHQD� VHWLDS� SHQJDPELODQ�
NHSXWXVDQ�GLODNXNDQ�ROHK�SHWDQL��PDND�ULVLNR�
\DQJ� DGD� DNDQ� GLWDQJJJXQJ� ROHK� SHWDQL�
WHUVHEXW�� 6HODLQ� LWX�� VHEDJLDQ� EHVDU� SHWDQL�
PHPLOLNL� NRQWUDN� GDQ�PHNDQLVPH� SHPEHOLDQ�
\DQJ� MHODV�� DJDU� NRQVXPHQ� SHUFD\D� NHSDGD�
SURGXN�NRSL�\DQJ�GLMXDO��1LODL�WHUHQGDK�SDGD�
SHWDQL� QRQ�NRSHUDVL� \DLWX� SULQVLS� NHHQDP�
������ � � 3HWDQL � QRQ�NRSHUDVL � PHPLO LNL�
NHOHPDKDQ�GDODP�PHQJXPSXONDQ��PHUDQFDQJ��
GDQ� PHQJHYDOXDVL� SHQHOLWLDQ�� VHKLQJJD�
VHEDJLDQ� EHVDU� SHWDQL� QRQ�NRSHUDVL� EHNHUMD�
VDPD� GHQJDQ� SHWDQL� NRSHUDVL� XQWXN� GDSDW�
PHPSHUROHK�LQIRUPDVL��2OHK�NDUHQD�LWX��SHWDQL�
QRQ�NRSHUDVL� NXUDQJ� PHODNXNDQ� NHJLDWDQ�
SHQHOLWLDQ�GDQ�HYDOXDVL�NLQHUMD�XVDKDQ\D�



-XUQDO�0DQDMHPHQ�7HNQRORJL����������������������

%LVQLV� LQNOXVLI � \DQJ� WHUMDGL� SDGD� SHWDQL�
NRSHUDVL� GDQ� QRQ�NRSHUDVL� \DLWX� SHWDQL� WHODK�
GL O LEDWNDQ� GDODP� SHPEHQWXNDQ� KDUJD�
EHUGDVDUNDQ� SDGD� DODW� DQDOLVLV� SHUWDPD� EDLN�
VHFDUD�WLGDN�ODQJVXQJ�PDXSXQ�VHFDUD�ODQJVXQJ��
6HKLQJJD� SHWDQL� GLOLEDWNDQ� GDODP� DNVHV� GDQ�
LQIRUPDVL� SDVDU�� 1DPXQ� SDGD� SHWDQL� QRQ�
NRSHUDVL�� SHWDQL� PHPLOLNL� SHQJHWDKXDQ� GDQ�
VXGXW� SDQGDQJ� \DQJ� VHPSLW� GLEDQGLQJNDQ�
GHQJDQ� SHWDQL� NRSHUDVL�� /HPEDJD� \DQJ�
WHUKXEXQJ� SDGD� SHWDQL� NRSHUDVL� \DLWX� PLWUD�
N H U M D � G D Q � N HP L W U D D Q � \ D Q J � V D Q J D W�
PHQJXQWXQJNDQ�VHGDQJNDQ�SDGD�SHWDQL�QRQ�
NRSHUDVL�� SHWDQL� PHPLOLNL� PLWUD� NHUMD� GDQ�
NHPLWUDDQ� \DQJ� VHPSLW�� VHKLQJJD� KXEXQJDQ�
SHODQJJDQ�\DQJ�WHUMDGL�PHUXSDNDQ�KXEXQJDQ�
\DQJ�WLGDN�VDOLQJ�PHQJXQWXQJNDQ�

6LNOXV�3URWRWLSH�-DYD�$UDELFD�&RIIHH�GL�.DEXSDWHQ�
%RQGRZRVR
0XO\DZDQ� � )XDG� � GDQ� 8WDU LQL � �������
PHQ\DWDNDQ�EDKZD�VLVWHP�LQIRUPDVL�SURWRWLSH�
PDQDMHPHQ� GLNHPEDQJNDQ� VHVXDL� NHEXWXKDQ�
DNDQ� LQIRUPDVL� \DQJ� GDSDW� PHPEDQWX�
PHQ\HOHVDLNDQ�WXJDV�DWDX�PHQFDSDL�WXMXDQQ\D�

VHFDUD� OHELK� FHSDW�GDQ� HIHNWLI�� \DQJ�GLVDMLNDQ�
GDODP� EHQWXN� SHWD�� 'DODP� SHQHOLWLDQ�� VLNOXV�
SURWRWLSH� PHUXSDNDQ� DODW� DQDOLVLV� WHUDNKLU�
GDODP� OLQN� PHWKRGRORJ\� \DQJ� GLJXQDNDQ� XQWXN�
PHUDQFDQJ��PHQJXML�GDQ�PHQJHYDOXDVL�VHFDUD�
EHUNHODQMXWDQ� PRGHO� ELVQLV� DJDU� GDSDW�
EHUNHPEDQJ��/XQG\��������PHQ\DWDNDQ�EDKZD�
V LN OXV � SURWRW LSH � PHU XSDNDQ � PHWRGH�
SHQJHPEDQJDQ�VLVWHP�\DQJ�GDSDW�PHQJXML�GDQ�
PHQJHYDOXDVL� SURGXN� DWDX� VLVWHP� VHFDUD�
EHUXODQJ�VHKLQJJD�SURGXN�DWDX�VLVWHP�WHUVHEXW�
GDSDW�GLNHPEDQJNDQ��7XMXDQQ\D�DGDODK�XQWXN�
PHQGHVDLQ��PHQJXML�GDQ�PHQJHYDOXDVL�PRGHO�
ELVQLV� DJDU� VLVWHP� DWDX� SURGXN� GDSDW�
GLWLQJNDWNDQ��%HUGDVDUNDQ�DQDOLVLV�SDGD�SHWDQL�
NRSHUDVL� GDQ� SHWDQL� QRQ�NRSHUDVL�� GLUDQFDQJ�
VXDWX� LQRYDVL�XQWXN�GDSDW�PHQLQJNDWNDQ�GDQ�
PHPSHUEDLNL� SURGXNVL� VHKLQJJD� GLGDSDWNDQ�
XVDKD�NHEHUODQMXWDQ�SDGD�SHWDQL�NRSL��,QRYDVL�
GDQ� SHQJHYDOXDVLDQ� EHUXSD� SHQJDPELODQ�
NHSXWXVDQ� GDQ� SHUHQFDQDDQ� LQRYDVL� GDODP�
NHJLDWDQ� SURGXNVL� NRSL�� 3DGD� EDJLDQ� EHULNXW�
DNDQ�GLEDKDV�VLNOXV�SURWRWLSH�SHWDQL�NRSHUDVL�
GDQ�SHWDQL�QRQ�NRSHUDVL�
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0DQDMHPHQ�7HNQRORJL
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3HWDQL�PHPLOLNL�LQRYDVL�GDODP�PHQFDSDL�NHEHUODQMX WDQ�XVDKD�NRSL

3HWDQL�GDSDW�PHQ\HOHVDLNDQ�PDVDODK 3HWDQL�GDSDW�PHQJDPELO�NHSXWXVDQ

3HWDQL�\DQJ�EHOXP�PDQGLUL

3HPGD�.DEXSDWHQ�%RQGRZRVR 3XVOLWNRND

7XMXDQ�

XWDPD

7XMXDQ�

0DVDODK�

$OWHUQDWLI

.HWHUJDQWXQJDQ DODW�GDQ�

WHNQRORJL
.HWHUJDQWXQJDQ�ELELW�XQJJXO

)*' 3HODWLKDQ�GDQ�SHQ\XOXKDQ�

3URGXN�

RODKDQ�ODLQ
,QRYDVL 3HPEHQLKDQ�

3XSXN�

NRPSRV

3HQ\RUWLUDQ�

ELELW�XQJJJXO

$NWRU�

.ULWHULD�

PDVDODK

3DNDQ�

WHUQDN

%ULNHW�

DUDQJ

6HPLQDU

�

*DPEDU�����

6WUXNWXU�+LHUDUNL�GDQ�,QRYDVL�3HWDQL�.RSHUDVL



%HUGDVDUNDQ� *DPEDU� ��� GLNHWDKXL� EDKZD�
WXMXDQ�XWDPD�GDODP�VLNOXV�SURWRWLSH�\DLWX�DJDU�
SHWDQL� PHPLOLNL� LQRYDVL� GDODP� PHQFDSDL�
NHEHUODQMXWDQ�XVDKD�NRSL��6HODLQ�LWX��GLNHWDKXL�
EDKZD� PDVDODK� XWDPD� GDUL� SHWDQL� NRSHUDVL�
DGDODK�SHWDQL�\DQJ�EHOXP�PDQGLUL��+DO�WHUVHEXW�
GLEXNWLNDQ� GHQJDQ� NHWHUJDQWXQJDQ� SHWDQL�
NRSHUDVL� SDGD� DODW� GDQ� WHNQRORJL� VHUWD�
NHWHUJDQWXQJDQ� WHUKDGDS� SHQ\HGLDDQ� ELELW�
XQJJXO�� .HWHUJDQWXQJDQ� WHUVHEXW� GLVHEDENDQ�
NDUHQD�SHWDQL�NRSHUDVL�PHQGDSDW�EDQWXDQ�GDUL�
3HPGD � . DEXSD W HQ � %RQGRZRVR � G DQ�
3XVOLWNRND��$GDQ\D�EDQWXDQ�WHUVHEXW�PHPEXDW�
SHWDQL� NRSHUDVL� W LGDN� GDSDW� PHPEXDW�
NHSXWXVDQ�VHUWD�PHQJDPELO�NHSXWXVDQ�WHUNDLW�
LQRYDV L � VHSHU W L � EHUJ DQWXQJ� WHUKDGDS�
SHQ\HGLDDQ�DODW�GDQ�WHNQRORJL�VHUWD�SHQ\HGLDDQ�
ELELW� XQJJXO�� 2OHK� NDUHQD� LWX�� 3HPGD�
.DEXSDWHQ� %RQGRZRVR� GDQ� 3XVOLWNRND�
EHUVDPD�VDPD� PHPEXDW� DOWHUQDWLI � �� FDUD�

VHSHUWL� )*'�SHODWLKDQ�� SHQ\XOXKDQ� GDQ�
VHPLQDU� � DJ DU � SHWDQ L � NRSHUDV L � GDSDW�
PHPDNVLPDONDQ� DODW� GDQ� WHNQRORJL� \DQJ�
GLPLOLNL� VHUWD�PHPEXDW�SHWDQL� NRSHUDVL� WLGDN�
EHUJDQWXQJ�SDGD�SHQ\HGLDDQ�ELELW�XQJJXO�GDUL�
PLWUD� NHUMD�� 6HKLQJJD� SHWDQL� NRSHUDVL� GDSDW�
PHQ\HGLDNDQ�ELELW�XQJJXO�VHFDUD�PDQGLUL�GDQ�
PHQJKDVLONDQ�SURGXN�EDUX�GDUL�OLPEDK�XQWXN�
NHEXWXKDQ� SURGXNVL� NRSL� GHQJDQ� DODW� GDQ�
WHNQRORJL� \DQJ� WHUVHGLD�� +DVLO� GDUL� DOWHUQDWLI �
DGDODK�DGDQ\D�SURGXN�EDUX�GDUL�RODKDQ�OLPEDK�
VHSHUWL�EULNHW�DUDQJ��SXSXN�NRPSRV�GDQ�SDNDQ�
WHUQDN� GDQ� SURGXN� RODKDQ� ODLQ� �WHK� GDQ�
NHUDMLQDQ� WDQJDQ� GDUL� OLPEDK� SDGDW�� VHUWD�
SURGXN� RODKDQ� NRSL� ODLQ��� 6HODLQ� LWX�� LQRYDVL�
\DQJ�GDSDW�GLODNXNDQ�SHWDQL�DGDODK�PHODNXNDQ�
SHPEHQLKDQ�VHFDUD�LQGLYLGX�GHQJDQ�PHODOXNDQ�
SHQ\RUWLUDQ� ELELW� XQJJXO� VHFDUD� PDQXDO� GDQ�
PDQGLUL�� 3HUPDVDODKDQ� SHWDQL� NRSL� QRQ�
NRSHUDVL�GDSDW�GLOLKDW�SDGD�*DPEDU���

3HUPDWDVDUL��%DVLWK��GDQ�0XO\DWL���0RGHO�%LVQLV�,QNOXVLI �5DQWDL�1LODL�.RSL�$UDELND�GL�%RQGRZRVR�-DZD�7LPXU
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*DPEDU���
6WUXNWXU�+LHUDUNL�GDQ�,QRYDVL�3HWDQL�.RSHUDVL



-XUQDO�0DQDMHPHQ�7HNQRORJL����������������������

%HUGDVDUNDQ� *DPEDU� ��� GLNHWDKXL� EDKZD�
WXMXDQ�XWDPD�GDUL�VLNOXV�SURWRWLSH�\DLWX�SHWDQL�
P HP L O L N L � L Q R Y D V L � G D O DP � P HQ F D S D L�
NHEHUODQMXWDQ�XVDKD�NRSL��6HODLQ�LWX��GLNHWDKXL�
EDKZD�PDVDODK�XWDPD�GDUL�SHWDQL�QRQ�NRSHUDVL�
DGDODK� SHQGLVWULEXVLDQ� SURGXN� NRSL� \DQJ�
NXUDQJ�PHUDWD�DNLEDW�GDUL�NXUDQJQ\D�LQIRUPDVL�
GDQ� SDQJVD� SDVDU�� 'DPSDNQ\D� DGDODK�
KXEXQJDQ� GHQJDQ� SHQJXPSXO� NXUDQJ� EDLN��
VHSHUWL� SHWDQL� QRQ�NRSHUDVL� GDQ� SHQJXPSXO�
PHPLOLNL�YLVL�GDQ�PLVL�VHQGLUL�VHUWD�NRPXQLNDVL�
\DQJ� WHUEDWDV�� 6HODLQ� LWX�� DNLEDW� NXUDQJQ\D�
SDQJVD� SDVDU� PHPEXDW� GLVWULEXVL� NRSL� WLGDN�
PHOXDV�GDQ�NXUDQJ�PHUDWD�VHUWD�WLGDN�DGDQ\D�
PLWUD� SHQGXNXQJ� \DQJ� NXDW� \DQJ� GDSDW�
EHNHUMDVDPD� GHQJDQ� SHWDQL� QRQ�NRSHUDVL��
6HKLQJJD� GLSHUOXNDQ� SHQJJXQDDQ� WHNQRORJL�
LQIRUPDVL� GDQ� NHUMDVDPD� GHQJDQ� PLWUD�
SHQGXNXQJ��,QRYDVL�\DQJ�GDSDW�GLODNXNDQ�ROHK�
SHWDQL� QRQ�NRSHUDVL� DGDODK� SHQJJXQDDQ� GDQ�
SHQLQJNDWDQ� DNVHV� PHODOXL � 7HNQRORJL�
,QIRUPDVL�GDQ�.RPXQLNDVL��7,.���SHPDVDUDQ�
VHFDUD� GDULQJ� SHQJHPEDQJDQ� SURGXN� GDQ�
EHNHUMDVDPD�GHQJDQ�SHUXVDKDDQ��

6LPSXODQ

3HWDQL� NRSHUDVL� PHPLOLNL� NHPLWUDDQ� \DQJ�
VDQJDW�PHQGXNXQJ�VHSHUWL�3HPGD�.DEXSDWHQ�
%RQGRZRVR�� $3(.,�� %DQN�� 3XVOLWNRND� GDQ�
3HUKXWDQL�� 6HGDQJNDQ� SHWDQL� QRQ�NRSHUDVL�
PHPLOLNL�UDQWDL�QLODL�\DQJ�OHELK�VHGHUKDQD��ROHK�
NDUHQD� LWX�� SHWDQL� QRQ�NRSHUDVL� PHPLOLNL�
NHPLWUDDQ� VHSHU W L � 3HPGD� .DEXSDWHQ�
%RQGRZRVR� GDQ� $3(.,�� 0RGHO� ELVQLV�
LQNOXVLI � SDGD� SHWDQL� NRSHUDVL� PHQ\DWDNDQ�
EDKZD� NHPLWUDDQ� \DQJ� GLPLOLNL� SHWDQL� VDQJDW�
PHQJXQWXQJNDQ� GDQ� GDSDW� PHQGXNXQJ�
NHEHUODQMXWDQ� XVDKD� NRSL�� 6HGDQJNDQ� PRGHO�
ELVQLV� LQNOXVLI � SDGD� SHWDQL� QRQ�NRSHUDVL��
PHQ\DWDNDQ� EDKZD� SHWDQL� QRQ�NRSHUDVL�
NXUDQJ�PHPLOLNL�NHPLWUDDQ�\DQJ�NXDW�VHKLQJJD�
WLGDN� PHPLOLNL� KXEXQJDQ� \DQJ� EDLN� GHQJDQ�
SHODQJJDQ� GDQ� NHPLWUDDQ� \DQJ� WHUEHQWXN�
EHUGDVDUNDQ� NHPLWUDDQ� GHQJDQ� SHWDQL�
NRSHUDVL��.HWHUEDWDVDQ�GDODP�SHQHOLWLDQ�DGDODK�
SHQHOLWL�WLGDN�PHQHOLWL�NHVHOXUXKDQ�GDUL�UDQWDL�
SDVRN�GDODP�NHEHUODQMXWDQ�XVDKD�NRSL�VHSHUWL

SDGD� WLQJNDW� SHUXVDKDDQ�� PLWUD� SHQGXNXQJ��
UHWDLO�� GDQ� NRQVXPHQ�� 6HKLQJJD� GLKDUDSNDQ�
SDGD� SHQHOLWLDQ� VHODQMXWQ\D� DNDQ� GLODNXNDQ�
SHQHOLWLDQ� WHUNDLW� ELVQLV� LQNOXVLI � GDODP� UDQWDL�
SDVRN�VHFDUD�NHVHOXUXKDQ�

'DIWDU�3XVWDND

$WNLQVRQ�$$��.DSODQ�56��0DWVXPXUD�0��	�
<RXQJ � 60� � ����� � � � 0DQDJ HPHQ W�
$FFRXQWLQJ��8SSHU�6DGGOH�5LYHU��1HZ�MHUVH\�
�86���3UHQWLFH�+DOO

%RQQHOO�� 9��� 	� 9HJOLR�� )�� �������� ,QFOXVLYH�
EXVLQHVV� IRU� VXVWDLQDEOH� OLYHOLKRRGV��
)LHOG�$FWLRQV�6FLHQFH�5HSRUW��7KH�MRXUQDO�
RI �ILHOG�DFWLRQV������²��

>%3$73@� %DGDQ� 3HQJHOROD� $OLK� 7HNQRORJL�
3HUWDQLDQ�� �������� ,QGLNDVL� JHRJUDILV� GDQ�
LQGLNDVL� DVDO�� -DNDUWD�� %DGDQ� 3HQJHOROD�
$OLK�7HNQRORJL�3HUWDQLDQ�

>%33'@� %DGDQ� 3HUHQFDQDDQ� 3HPEDQJXQDQ�
'DHUDK�-DZD�7LPXU����������'RNXPHQWDVL�
+D V L O � 3 H O D N V D Q D D Q � 3 HPE D Q J X Q D Q�
.DEXSDWHQ�.RWD� 6H�-DZD� 7LPXU� 7DKXQ�
������ 6XUDED\D�� %DGDQ� 3HUHQFDQDDQ�
3HPEDQJXQDQ�'DHUDK�-DZD�7LPXU�

'DU\DQWR�� $�� ��������$ULHI � 'DU\DQWR� �� 0RGHO�
%LVQLV� ,QNOXVLI � GDODP� ,QGXVWUL� 6XVX��
7URERV�FRP��KWWS���ZZZ�WURERV�FRP�

>'LWMHQEXQ@� 'LUHNWRUDW� -HQGHUDO� 3HUNHEXQDQ��
�������� 3URGXNVL� .RSL� GL� .DEXSDWHQ�
%RQGRZRVR�� -DNDUWD�� 'LUHNWRUDW� -HQGHUDO�
3HUNHEXQDQ�

>+XWEXQ@�'LQDV�.HKXWDQDQ� GDQ� 3HUNHEXQDQ�
.DEXSDWHQ�%RQGRZRVR����������+XWEXQ��
.HPHQWULDQ� .HKXWDQDQ� GDQ� /LQJNLQJDQ�
+LGXS��%RQGRZRVR�

*ROMD�� 7��� 	� 3R]HJD�� 6�� �������� ,QFOXVLYH�
EXVLQHVV��ZKDW�LV�LW�DOO�DERXW"�PDQDJLQJ�
LQFOXVLYH�FRPSDQLHV�� -RXUQDO� ,QWHUQDWLRQDO�
5HYLHZ�RI �0DQDJHPHQW�DQG�0DUNHWLQJ���������
������

+LOPDQXJUDKD�� ,�� �������� )DNWRU�IDNWRU�
NHEHUKDVLODQ�PRGHO�ELVQLV�LQNOXVLI �SDGD�UDQWDL�
QLODL�VXVX�VDSL�VHJDU��VWXGL�NDVXV�.8'�JLUL�WDQL�
.DEXSDWHQ� %RJRU��� >VNULSVL@�� %RJRU� �,'��
,QVWLWXW�3HUWDQLDQ�%RJRU�
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/LNRNR��(���	�.LQL��-����������,QFOXVLYH�EXVLQHVV�
²�D�EXVLQHVV�DSSURDFK�WR�GHYHORSPHQW��
-RXUQDO�RI �(QYLURQPHQWDO�6XVWDLQDELOLW\������
�����

/XELV�� 1�� �������� 0RGHO� %LVQLV� ,QNOXVLI � .RSL�
$UDE LND � 0DQGD L O L Q J � G DQ � 6 W U D W H J L�
3HQJHPEDQJDQQ\D� GL� .DEXSDWHQ�0DQGDLOLQJ�
1DWDO�� 6XPDWHUD� 8WDUD�� >VNULSVL@�� %RJRU�
�,'���,QVWLWXW�3HUWDQLDQ�%RJRU�

/XQG\�� 0�� �������� /,1.� PHWKRGRORJ\�� $�
SDUWLFLSDWRU\� JXLGH� WR� EXVLQHVV�PRGHOV�
WKDW�OLQN�VPDOOKROGHUV�WR�PDUNHWV�����S���
���&,$7�3XEOLFDWLRQ�1R�������

/XQG\��0����������/,1.�PHWKRGRORJ\�YHUVLRQ�
����� $� SDUWLFLSDWRU\� JXLGH� WR� EXVLQHVV�
PRGHOV�WKDW�OLQN�VPDOOKROGHUV�WR�PDUNHWV�
����S������&,$7�3XEOLFDWLRQ�1R�������

0DNLQHQ��6���	�6HSSDQHQ��0����������$VVHVVLQJ�
EX V L Q H V V � PRGH O � FRQFHS W V � Z L WK�
WD[RQRPLFDO� UHVHDUFK�FULWHULD��0JPW�5HV�
1HZV������������������

0LFKHOLQL�� /�� ��������&UHDWLQJ� 6KDUHG� 9DOXH� LQ�
/RZ�,QFRPH� 0DUNHW�� 6RFLDO� ,QQRYDWLRQ� DQG�
1HZ� %XVLQHVV� 0RGHOV�� -HUPDQ�� 6SULQJHU�
9HUODJ�%HUOLQ�+HLGHOEHUJ�

0LFKHOLQL�� /��� 	� )LRUHQWLQR�� '�� �������� 1HZ�
EXVLQHVV� PRGHOV� IRU� FUHDWLQJ� VKDUHG�
YDOXH�� -RXUQDO� 6RFLDO� 5HVSRQVLELOLW\�� ������
��������

0XO\DZDQ�� .�� +��� )XDG�� $��� 	� 8WDULQL�� $��
��������3HQJHPEDQJDQ�3URWRWLSH�6LVWHP�
,QIRUPDVL�0DQDMHPHQ�5HJXODVL�3UDNWLN�
.HGRNWHUDQ� %HUEDVLV� :HE� 'HQJDQ�
3HQGHNDWDQ�6LVWHP�,QIRUPDVL�*HRJUDILV��
-XUQDO� 0DQDMHPHQ� 3HOD\DQDQ� .HVHKDWDQ��
������������²�����

0XVWLND��$���2NWDYLDQL��5���	�6XNDUGL����������
7UDWHJLHV�7R�'HYHORS�%LRGLHVHO�,QGXVWU\�
2I � 3W�� ;<=� ,Q� 2UGHU� 7R� ,PSOHPHQW�
&SR�6XSSRUWLQJ�)XQG�3ROLF\��,QGRQHVLDQ�
-RXUQDO� RI � %XVLQHVV� DQG� (QWUHSUHQHXUVKLS��
��������������

2VWHUZDOGHU��$���	�3LJQHXU��<����������%XVLQHVV�
0RGHO� *HQHUDWLRQ�� -DNDUWD� �,'��� (OH[�
0HGLD�.RPSXWLQGR�

3RUWHU�� (�� 0�� �������� &RPSHWLWLYH� $GYDQWDJH�
& U H D W L Q J � D Q G � 6X V W D L Q L Q J � 6XS H U L R U�
3HUIRUPDQFH��1HZ�<RUN��86���)UHH�3UHVV�

5HHG��'����������:KDW�GR�FRUSRUDWLRQV�KDYH�WR�
GR� ZLWK� IDLU� WUDGH"� 3RVLWLYH� DQG�
QRUPDWLYH� DQDO\VLV� IURP� D� YDOXH� FKDLQ�
SHUVSHFWLYH��-RXUQDO�RI �%XVLQHVV�(WKLFV������
�����

6DUL��1���6DQWRVR��7���<XVLDQWR��	�0DZDUGL��6��
��������0HQJHQDO� NRSL� DUDELND� -DYD� ,MHQ�
5DXQJ� �NRSL� EHUVHUWLILNDW� LQGLNDVL� JHRJUDILV�
SHUWDPD� GL� -DZD� 7LPXU��� :DUWD� 3XVDW�
3HQHOLWLDQ�.RSL�GDQ�.DNDR�,QGRQHVLD�

6DZP\�� 0�� 6�� �������� *URZLQJ� LQFOXVLYH�
EXVLQHVV� PRGHOV� LQ� WKH� H[WUDFWLYH�
LQGXVWULHV�� GHPRQVWUDWLQJ� D� VPDUW�
FRQFHSW� WR� VFDOH� XS� SRVLWLYH� VRFLDO�
LPSDFW��-RXUQDO�RI �WKH�([WUDFWLYH�,QGXVWULHV�
DQG�6RFLHW\������������

6XWDQG\R�� (�� &�� �������� 0RGHO� ELVQLV� SDGD�
PRQRSROH� FRIIHH� ODE� PHQJJXQDNDQ�
EXVLQHVV�PRGHO�FDQYDV��-XUQDO�0DQDMHPHQ�
%LVQLV�$JRUD�������

:LFDNVRQR��$��$���6\DULHI��5���	�6XSDUQR��2��
�������� %XVLQHVV� 0RGHO� ,Q� (OHFWULFLW\�
,QGXVWU\�8VLQJ�%XVLQHVV�0RGHO�&DQYDV�
$SSURDFK�� 7KH� &DVH� 2I � 3W�� ;<=��
,QGRQHVLDQ� -RXU QDO� RI � %XVLQHVV� DQG�
(QWUHSUHQHXUVKLS��������������

=RWW��&K���$PLW��5���	�0DVVD��/����������7KH�
EXVLQHVV� PRGHO�� 5HFHQW� GHYHORSPHQWV�
DQG� IX WXUH � UHVHDUFK � � -RX U QD O � R I �
0DQDJHPHQW�������������������

3HUPDWDVDUL��%DVLWK��GDQ�0XO\DWL���0RGHO�%LVQLV�,QNOXVLI �5DQWDL�1LODL�.RSL�$UDELND�GL�%RQGRZRVR�-DZD�7LPXU
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