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'HVWLDQD�.XPDOD��6�.RP���0�0� 

'U���&DQG����$GLW\D�:DUGKDQD��6�(���0�6L���0�0���&+503���&,53���

&+5$���&33���&+5%3� 

'U��3ULWD�3UDVHW\D��6�6L���0�0� 

'U��)LWUL�/XNLDVWXWL��6(���00� 

'U��/XVWRQR��6�3G���0�0 

0DULD�/XVLDQD�<XOLDQWL��6�(���0�0� 

'U��/'�*DGL�'MRX��6(���06L��$NW� 

$UL�6XVDQWL��6�3W���0�0� 

6DQW\�6ULKDU\DWL��6�6RV���0�6L� 

0XNWDU�5HG\�6XVLOD��6�6L��0�6L�� 

'U��0DJGDOHQD�/HVWDUL�*LQWLQJ��6�6RV���03$���0�,�.RP� 

(ID�,UGKD\DQWL��6�(���0�0 

$QD�)LWUL\DWXO�%LOJLHV��6�(���0�0� 

'U��+DUGLZLQRWR��6�(���0�6L�
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'U��/XKJLDWQR��6�(���0�0���0�6L� 

6HNRODK�7LQJJL�,OPX�(NRQRPL�3HOLWD�1XVDQWDUD 

 

$� 3HQGDKXOXDQ 

3HUXVDKDDQ� NRQWHPSRUHU� PHQJKDGDSL� SHUXEDKDQ� \DQJ�

FHSDW� GDUL� OLQJNXQJDQ� HNVWHUQDO�� \DQJ� PHQFDNXS� SHUXEDKDQ�

GDODP� WHNQRORJL�� NHELMDNDQ� SHPHULQWDK�� GDQ� GLQDPLND� SDVDU�

�7HHFH���������7HNQRORJL�VHSHUWL�NHFHUGDVDQ�EXDWDQ��DQDOLVLV�GDWD��

GDQ� ,QWHUQHW� RI� 7KLQJV� �,R7�� WHODK� PHQJXEDK� FDUD� SHUXVDKDDQ�

EHURSHUDVL��3HUXVDKDDQ�KDUXV�PHQJJXQDNDQ�WHNQRORJL�LQL�XQWXN�

WHWDS�NRPSHWLWLI�GDQ�HILVLHQVL�GDODP�RSHUDVLRQDOQ\D��.HELMDNDQ�

3HPHULQWDK� \DQJ� VHODOX� EHUXEDK� GDSDW� PHPHQJDUXKL� NRQGLVL�

ELVQLV�� 3HUXVDKDDQ� KDUXV� PHPDKDPL�� PHQ\HVXDLNDQ�� GDQ�

PHQDQJJDSL� NHELMDNDQ� WHUVHEXW� VXSD\D� WHWDS� VHVXDL� GHQJDQ�

SHUDWXUDQ�GDQ�VWDQGDU�\DQJ� WHODK�GLWHWDSNDQ�ROHK�3HPHULQWDK��

'LQDPLND� SDVDU� EHUXEDK� NDUHQD� SHUVDLQJDQ� \DQJ� NHWDW� GDQ�

SHUXEDKDQ� SUHIHUHQVL� SHODQJJDQ�� 3HUXVDKDDQ� KDUXV� PHPLOLNL�

NHWDQJNDVDQ� XQWXN� PHQ\HVXDLNDQ� GLUL� GHQJDQ� SHUXEDKDQ� LQL�

DJDU�PHUHND�GDSDW�PHPHQXKL�HNVSHNWDVL�SDVDU� 

3HUXVDKDDQ� KDUXV� PHQLQJNDWNDQ� XSD\D� PHUHND� XQWXN�

EHULQRYDVL� GDODP�PHQJKDGDSL� SHUXEDKDQ� \DQJ� FHSDW�� +DO� LQL�

GLOLKDW� VHEDJDL� NHEXWXKDQ� YLWDO� XQWXN� PHPSHUWDKDQNDQ�

UHOHYDQVL�SHUXVDKDDQ�GDQ�GDSDW�GLMDGLNDQ�VHEDJDL�NHXQWXQJDQ�

WDPEDKDQ�� 0DQDMHPHQ� ULVLNR� \DQJ� EDLN� GLSHUOXNDQ� XQWXN�

PHQJKDGDSL� OLQJNXQJDQ� ELVQLV� \DQJ� SHQXK� GHQJDQ�

NHWLGDNSDVWLDQ��3HUXVDKDDQ�KDUXV�PHPLOLNL�NHPDPSXDQ�XQWXN�

PHQHPXNDQ��PHQJXNXU�� GDQ�PHQJHOROD� ULVLNR� \DQJ� EHUNDLWDQ�

3(1(/,7,$1�

%,'$1*�

0$1$-(0(1 
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%DUWOHWW��&��$���	�*KRVKDO��6����������%XLOGLQJ�FRPSHWLWLYH�DGYDQWDJH�

WKURXJK�SHRSOH��6ORDQ�0DQDJHPHQW�5HYLHZ�������� 

%DVV��%��0���	�5LJJLR��5��(����������7UDQVIRUPDWLRQDO�OHDGHUVKLS����HG����

3V\FKRORJ\�3UHVV� 

(LVHQKDUGW��.��0���	�*UDHEQHU��0��(����������7KHRU\�EXLOGLQJ�IURP�

FDVHV��2SSRUWXQLWLHV�DQG�FKDOOHQJHV��$FDGHP\�RI�0DQDJHPHQW�

-RXUQDO��������������� 

*UHHQKDXV��-��+���	�$OOHQ��7��'����������:RUN²IDPLO\�EDODQFH��$�UHYLHZ�

DQG�H[WHQVLRQ�RI�WKH�OLWHUDWXUH��,Q�-��&��4XLFN�	�/��(��7HWULFN��(GV����

+DQGERRN� RI� RFFXSDWLRQDO� KHDOWK� SV\FKRORJ\� ��� HG���� $PHULFDQ�

3V\FKRORJLFDO�$VVRFLDWLRQ� 

*XPPHVVRQ�� (�� ��������4XDOLWDWLYH�PHWKRGV� LQ�PDQDJHPHQW� UHVHDUFK��

6DJH�3XEOLFDWLRQV� 

+DKQ��7���	�)LJJH��)����������7KH�6XVWDLQDELOLW\�%DODQFHG�6FRUHFDUG��

$� 6\VWHPDWLF� 5HYLHZ� RI� $UFKLWHFWXUHV�� -RXUQDO� RI� %XVLQHVV�

(WKLFV������������������ 

+LOOVRQ�� '��� 	� 0XUUD\�:HEVWHU�� 5�� �������� 8QGHUVWDQGLQJ� DQG�

PDQDJLQJ�ULVN�DWWLWXGH��5RXWOHGJH� 

/XKJLDWQR�� �������� ,QRYDVL� 7HUEXND� 'HQJDQ� .HNKDVDQ� \DQJ� 2SWLPDO�

6HEDJDL�.DWDOLVDWRU�3HQLQJNDWDQ�3HULODNX�.HUMD�,QRYDWLI��6DODWLJD��

)(%�8.6:� 

6DNV�� $�� 0�� �������� $QWHFHGHQWV� DQG� FRQVHTXHQFHV� RI� HPSOR\HH�

HQJDJHPHQW��-RXUQDO�RI�0DQDJHULDO�3V\FKRORJ\����������������� 

7HHFH��'��-����������%XVLQHVV�PRGHOV�DQG�G\QDPLF�FDSDELOLWLHV��/RQJ�

5DQJH�3ODQQLQJ��������������� 

7LGG�� -��� 	� %HVVDQW�� -�� �������� 0DQDJLQJ� LQQRYDWLRQ�� ,QWHJUDWLQJ�

WHFKQRORJLFDO�� PDUNHW� DQG� RUJDQL]DWLRQDO� FKDQJH�� -RKQ�:LOH\�	�

6RQV� 



 

�� 

 

:HVWHUPDQ�� *��� %RQQHW�� '��� 	� 0F$IHH�� $�� �������� /HDGLQJ� GLJLWDO��

7XUQLQJ� WHFKQRORJ\� LQWR� EXVLQHVV� WUDQVIRUPDWLRQ�� +DUYDUG�

%XVLQHVV�3UHVV� 
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'U��/XKJLDWQR��6�(���0�0���0�6L�� 

6HNRODK�7LQJJL�,OPX�(NRQRPL�3HOLWD�1XVDQWDUD 

/XKJLDWQR�� /DKLU� GL� *URERJDQ� ��������

6WXGL�GL�NDPSXQJ�KDODPDQ�VDPSDL�WDPDW�603��

6HODQMXWQ\D� PHUDQWDX� NH� 6HPDUDQJ� XQWXN�

PHODQMXWNDQ� VWXGL� GL� 60($� 3HOLWD� 1XVDQWDUD�

6HPDUDQJ�� 5LZD\DW� VWXGL� GL� SHUJXUXDQ� WLQJJL�

GLODNXNDQ�VHFDUD�EHUWDKDS��'LPXODL�GDUL�VWXGL�GL�-HQMDQJ�'LSORPD�

,,,� $NXQWDQVL� ������ ²� ������� -HQMDQJ� 6�� $NXQWDQVL� ������ ²� �������

-HQMDQJ�6��0DJLVWHU�0DQDMHPHQ�67,(�0LWUD�,QGRQHVLD�������²��������

-HQMDQJ�6��0DJLVWHU�$NXQWDQVL�81',3�������²��������GDQ�-HQMDQJ�6��

�'RNWRU�0DQDMHPHQ�8.6:�� OXOXV� WDKXQ� ������ %HUSURIHVL� VHEDJDL�

'RVHQ� VHUWD� PHQMDEDW� VHEDJDL� .HWXD� 67,(� 3HOLWD� 1XVDQWDUD�

6HPDUDQJ�������²�������GLODQMXWNDQ�������²�VHNDUDQJ���$NWLI�GDODP�

SXEOLNDVL� DUWLNHO� MXUQDO� �,QWHUQDVLRQDO�GDQ�1DVLRQDO� WHUDNUHGLWDVL���

PHQXOLV� EXNX�� VHEDJDL� 3LPSLQDQ� 5HGDNVL� -XUQDO� )RNXV� (NRQRPL�

GDQ�0LWUD�%HVWDUL�EHEHUDSD�MXUQDO�LOPLDK��$VHVRU�%HEDQ�.HUMD�'RVHQ�

�%.'���$NWLI�GDODP�EHUEDJDL�RUJDQLVDVL�VHUWD�PHQMDGL�.HWXD�.RPLWH�

6HNRODK� 

 

 

  



 

�� 

 

%$% 

��0(1(178.$1723,.�3(1(/,7,$1 

'HVWLDQD�.XPDOD��6�.RP���0�0� 

67(%,6�%LQD�0DQGLUL 

 

$� 3HQGDKXOXDQ 

'DODP�PHPLOLK�WRSLN�SHQHOLWLDQ�PHUXSDNDQ�ODQJNDK�NULWLV�

\DQJ� PHPEHQWXN� ODQGDVDQ� NXDW� EDJL� NHVXNVHVDQ� VXDWX�

SHQHOLWLDQ�� 3URVHV� LQL� PHPEXWXKNDQ� SHPDKDPDQ� PHQGDODP�

DNDQ�PLQDW� SULEDGL� GDQ� NHDKOLDQ� SHQHOLWL�� VHNDOLJXV� NHSHNDDQ�

WHUKDGDS�LVX�LVX�\DQJ�UHOHYDQ�GDQ�PHPHUOXNDQ�HNVSORUDVL�OHELK�

ODQMXW�� 'DODP� EDE� LQL�� NLWD� DNDQ� PHPDQGX� SHPEDFD� PHODOXL�

WDKDSDQ�\DQJ�SHQWLQJ�GDODP�PHQHQWXNDQ�WRSLN�SHQHOLWLDQ�\DQJ�

WHSDW�� PHQJJDOL� SHUWDQ\DDQ� SHQHOLWLDQ� \DQJ� EHUPDNQD�� GDQ�

PHQHWDSNDQ�WXMXDQ�SHQHOLWLDQ�\DQJ�MHODV� 

$GD� EHEHUDSD� SRLQW� SHQWLQJ� \DQJ� DNDQ� GL� EDKDV� GDODP�

EDE� LQL�� GLDQWDUDQ\D� DGDODK� EDJDLPDQD� NLWD� GDSDW�PHPDKDPL�

0LQDW� GDQ� .HDKOLDQ�� 0HUXPXVNDQ� 3HUWDQ\DDQ� 3HQHOLWLDQ��

0HQHWDSNDQ�7XMXDQ�3HQHOLWLDQ��5HOHYDQVL�7RSLN�GHQJDQ�%LGDQJ�

3HQHOLWLDQ� 

'HQJDQ� ODQJNDK�ODQJNDK� LQL�� GLKDUDSNDQ� NLWD� � GDSDW�

PHPEXDW� SLOLKDQ� \DQJ� WHULQIRUPDVL� GDQ� PHPEDQJXQ� IRQGDVL�

\DQJ�NRNRK�XQWXN�SHQHOLWLDQ�PHUHND��3URVHV�PHQHQWXNDQ�WRSLN�

SHQHOLWLDQ� WLGDN�KDQ\D�PHQJJDPEDUNDQ�NUHDWLYLWDV�GDQ�PLQDW��

WHWDSL� MXJD� NHEHUODQMXWDQ� NRPLWPHQ� WHUKDGDS� SHQHOLWLDQ� \DQJ�

EHUPDNQD� 
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$EXEDNDU��+��5���������3HQJDQWDU�PHWRGRORJL�SHQHOLWLDQ��68.$�3UHVV�

8,1�6XQDQ�.DOLMDJD� 

$FKMDU�� .�� $��+�� HW� DO�� �������0HWRGH� 3HQHOLWLDQ� .XDOLWDWLI�� 3DQGXDQ�

3UDNWLV� XQWXN� $QDOLVLV� 'DWD� .XDOLWDWLI� GDQ� 6WXGL� .DVXV�� 37��

6RQSHGLD�3XEOLVKLQJ�,QGRQHVLD� 

.XPDOD�� '�� ������� ¶3HQJDUXK� .HFHUGDVDQ� (PRVL� 6HUWD� 0RWLYDVL�

.DU\DZDQ� 7HUKDGDS� .LQHUMD� �6WXGL� .DVXV� 3DGD� 3W�� 5LVFRQ�

5HDOW\�·��-XUQDO�0DQDMHPHQ�%LVQLV�'DQ�.HXDQJDQ���������SS����²

��� 

/DQJRGD\��7��2�� �������0HWRGRORJL� 3HQHOLWLDQ��0HQJDUXQJL� 6DPXGUD�

3HQHOLWLDQ� XQWXN� 0DKDVLVZD� (NRQRPL�� 0DQDMHPHQ�� %LVQLV� ?	�

$NXQWDQVL��37��6RQSHGLD�3XEOLVKLQJ�,QGRQHVLD� 

5DPGKDQ�� 0�� DQG� RWKHUV� ������� 0HWRGH� SHQHOLWLDQ�� &LSWD� 0HGLD�

1XVDQWDUD� 

5LVZDQWR�� $�� HW� DO�� �������0(72'2/2*,� 3(1(/,7,$1� ,/0,$+��

3DQGXDQ� 3UDNWLV� 8QWXN� 3HQHOLWLDQ� %HUNXDOLWDV�� 37�� 6RQSHGLD�

3XEOLVKLQJ�,QGRQHVLD� 

6LWRUXV�� -�� 3�� ������� ¶/LWHUDVL� 'LJLWDO�� .RQWULEXVL� 'DQ� 7DQWDQJDQ�

'DODP� .HWHUDPSLODQ� 0HQXOLV·�� $/)$%(7$�� -XUQDO� %DKDVD��

6DVWUD��GDQ�3HPEHODMDUDQQ\D��������SS����²��� 

:LGL\DVWXWL�� 1�� (�� HW� DO�� ������� ,129$6,� ?	� 3(1*(0%$1*$1�

.$5<$�78/,6�,/0,$+��3DQGXDQ�/HQJNDS�8QWXN�3HQHOLWLDQ�GDQ�

0DKDVLVZD��37��6RQSHGLD�3XEOLVKLQJ�,QGRQHVLD� 

=DUNDVL��=��HW�DO���������¶0DQDMHPHQ�6XPEHU�'D\D�0DQXVLD��7KH�$UW�

RI�+XPDQ�5HVRXUFH��+XPDQ�&DSLWDO��DQG�+XPDQ�5HODWLRQ�·� 
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'HVWLDQD�.XPDOD��6�.RP���0�0� 

67(%,6�%LQD�0DQGLUL 

3HQXOLV� ODKLU� GL� -DNDUWD� WDQJJDO� ���

'HVHPEHU� ������ 3HQXOLV� DGDODK� GRVHQ� WHWDS�

SDGD� 3URJUDP� 6WXGL� 0DQDMHPHQ� %LVQLV�

6\DULDK��0HQ\HOHVDLNDQ�SHQGLGLNDQ�6��6LVWHP�

,QIRUPDVL��6��0DQDMHPHQ�6'0�GDQ�6��+XNXP�

%LVQLV�6\DULDK��0RWLYDVL�SHQXOLV�XQWXN�PHQ\HEDUNDQ�SHQJHWDKXDQ�

GDQ� SHPDKDPDQ� GL� EHUEDJDL� ELGDQJ� LOPX�� 3HQJDODPDQ� EHODMDU�

'HVWLDQD� PHQFDNXS� VSHNWUXP� \DQJ� OXDV�� GDUL� DVSHN� WHNQRORJL�

LQIRUPDVL� KLQJJD� LOPX� PDQDMHPHQ� GDQ� V\DULDK�� 'HQJDQ� ODWDU�

EHODNDQJ� SHQGLGLNDQ� \DQJ� NRNRK�� SHQXOLV� LQL� DNWLI� GDODP�

PHQJHPEDQJNDQ� NDMLDQ� GL� ELGDQJQ\D�� NKXVXVQ\D� GDODP� NRQWHNV�

ELVQLV�V\DULDK��%HEHUDSD�NDU\D�\DQJ�WHODK�GLWHUELWNDQ�ROHK�'HVWLDQD�

.XPDOD�DQWDUD� ODLQ�DGDODK� �3HQJDQWDU�%LVQLV��� �0DQDMHPHQ�=DNDW�

:DNDI��� ´0DQDMHPHQ� 6'0�� GDQ� 0DQDMHPHQ� .HZLUDXVDKDDQ���

.DU\D�NDU\D� LQL�PHQFHUPLQNDQ� NHWHUWDULNDQ�GDQ� NHDKOLDQ� SHQXOLV�

GDODP� EHUEDJDL� DVSHN� ELVQLV� GDQ� PDQDMHPHQ�� GHQJDQ� VHQWXKDQ�

NKXVXV�SDGD�SULQVLS�SULQVLS�V\DULDK�  
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'U���&DQG����$GLW\D�:DUGKDQD��6�(���0�6L���0�0���&+503���

&,53���&+5$���&33���&+5%3� 

8QLYHUVLWDV�7HONRP 

 

$� 3HQGDKXOXDQ 

0HPDKDPL� JDS� UHVHDUFK� DWDX� NHVHQMDQJDQ� SHQHOLWLDQ��

VDQJDW�SHQWLQJ�EDJL�SHQHOLWL�PHQJLQJDW�GHQJDQ�PHPDKDPL�JDS�

UHVHDUFK�PHPEDQWX�SHQHOLWL�XQWXN�PHQHQWXNDQ�IRNXV�SHQHOLWLDQ�

GHQJDQ� PHQJLGHQWLILNDVL� FHODK� DWDX� NHNRVRQJDQ� GDODP�

SHQJHWDKXDQ�\DQJ�SHUOX�GLLVL��SHQHOLWL�GDSDW�PHPDVWLNDQ�EDKZD�

SHQHOLWLDQQ\D� UHOHYDQ� GDQ� PHPEHULNDQ� NRQWULEXVL� EDUX�

WHUKDGDS� OLWHUDWXU�\DQJ�VXGDK�DGD�� �PHPEHULNDQ�SHOXDQJ�EDJL�

SHQHOLWL� XQWXN� PHODNXNDQ� LQRYDVL� GHQJDQ� PHQJLGHQWLILNDVL�

NHEXWXKDQ� GDQ� SHUWDQ\DDQ� SHQHOLWLDQ� \DQJ� EHOXP� WHUMDZDE��

PHPXGDKNDQ� GDODP� PHUDQFDQJ� PHWRGRORJL� SHQHOLWLDQ� \DQJ�

OHELK�EDLN��PHQLQJNDWNDQ�YDOLGLWDV�SHQHOLWLDQ��GDQ�PHQJKDVLONDQ�

WHPXDQ�\DQJ� OHELK�EHUKDUJD�� VHUWD�GDSDW�EHUSHUDQ�DNWLI�GDODP�

PHPSHUOXDV� EDWDV� LOPX� SHQJHWDKXDQ� GHQJDQ� PHQJLVL�

NHVHQMDQJDQ�SHQHOLWLDQ�\DQJ�DGD� 

0HPSHODMDUL�JDS�UHVHDUFK�PHPLOLNL�EHEHUDSD�WXMXDQ��\DLWX�

PHPDKDPL�GDQ�PHQJLGHQWLILNDVL�FHODK�DWDX�NHVHQMDQJDQ�GDODP�

SHQHOLWLDQ� VHEHOXPQ\D� XQWXN� PHQHQWXNDQ� ELGDQJ� GL� PDQD�

SHQHOLWLDQ� OHELK� ODQMXW� GLSHUOXNDQ�� PHQJLVL� NHNRVRQJDQ�

SHQJHWDKXDQ�GHQJDQ�PHODNXNDQ�SHQHOLWLDQ�WDPEDKDQ�VHKLQJJD�

GDSDW� PHPEHULNDQ� NRQWULEXVL� EDUX� GDQ� VLJQLILNDQ� WHUKDGDS�

VXDWX�ELGDQJ�VWXGL��PHQJLGHQWLILNDVL�NHVHQMDQJDQ�GDODP�PHWRGH�

DWDX�SHPDKDPDQ�\DQJ�GDSDW�PHPEXND�SHOXDQJ�XQWXN�LQRYDVL�

3(0$+$0$1�*$3�

5(6($5&+�'$/$0�

3(1(/,7,$1 



 

�� 

 

'$)7$5�3867$.$ 

 

'HYL\DQL� HW� DO� �������� $QDOLVLV� .XDOLWDV� 3HOD\DQDQ� 7HUKDGDS�

.HSXDVDQ� 3HODQJJDQ� 3DGD� (GXWRU� %DOLNSDSDQ� 'HQJDQ�

6HUYLFH�4XDOLW\�'DQ�4XDOLW\�)XQFWLRQ�'HSOR\PHQW��4)'���*�

7HFK�� -XUQDO� 7HNQRORJL� 7HUDSDQ�� ������ ����������� GRL��

���������JWHFK�Y�L������ 

)LW]VLPPRQV��-��$���	�)LW]VLPPRQV��0��-����������6HUYLFH�0DQJHPHQW��

2SHUDWLRQV�� 6WUDWHJ\�� ,QIRUPDWLRQ�� 7HFKQRORJ\�� (LJKWK� (GLWLRQ��

1HZ�<RUN��0F�*UDZ�+LOO�(GXFDWLRQ 

*�UHO��(����������6:27�$QDO\VLV��$�7KHRUHWLFDO�5HYLHZ��7KH�-RXUQDO�

RI� ,QWHUQDWLRQDO� 6RFLDO� 5HVHDUFK�� �������� ����������

GRL����������MLVU���������� 

+DQLIDK�HW�DO�����������$QDOLVLV�%LEOLRPHWULN�'ODDP�0HQFDUL�5HVHDUFK�

*DS�0HQJJXQDNDQ�$SOLNDVL�9RVYLHZHU�GDQ�$SOLNDVL�3XEOLVK�

RU� 3HULVK�� -RXUQDO� RI� ,QQRYDWLRQ�5HVHDUFK� DQG�.QRZOHGJH��������

�����������GRL�����������MLUN�Y�L������ 

+HUGLDQWR�HW�DO����������)LOVDIDW�3HQGLGLNDQ�GDQ�3HUNHPEDQJDQQ\D��

.DMLDQ� %LEOLRPHWULN� EHUGDVDUNDQ� 'DWDEDVH� 6FRSXV�� -XUQDO�

%HODQWLND�3HQGLGLNDQ��������������GRL����������ES�Y�L����� 

,ED�� =� 	� :DUGKDQD�� $�� ������ 0HWRGH� 3HQHOLWLDQ�� 3XUEDOLQJJD��

(XUHND�0HGLD�$NVDUD 

-DFREV�� 5�� /�� �������� 'HYHORSLQJ� D� 5HVHDUFK� 3UREOHP� DQG� 3XUSRVH�

6WDWHPHQW�� LQ� 7KH� +DQGERRN� RI� 6FKRODUO\� :ULWLQJ� DQG�

3XEOLVKLQJ��7��6��5RFFR�DQG�7��+DWFKHU��HGV����6DQ�)UDQFLVFR��

-RVVH\�%DVV���������� 

-ROO\WD� HW� DO�� ��������0HQJDWDVL�.HOHPDKDQ� ,QWHUQDO�0HQJJXQDNDQ�

0F�.LQVH\��V�8QWXN�3HQLQJNDWDQ�6WDQGDU�0XWX�3HQGLGLNDQ��

-XUQDO� 3HQJDEGLDQ� .HSDGD� 0DV\DUDNDW�� ������ ������� GRL��

���������DUFK�Y�L��� 

0DODED\�� �������� 3HPDQIDDWDQ� 'LDJUDP� )LVKERQH� 8QWXN�

0HQGXNXQJ�NHEXWXKDQ�3URVHV�%LVQLV��-XUQDO�,OPX�.RPSXWHU��

���������������GRL�����������NRPS�Y�L������ 



 

�� 

 

0LOHV�� '�� $�� �������� $� 7D[RQRP\� RI� 5HVHDUFK� *DSV�� ,GHQWLI\LQJ� DQG�

'HILQLQJ�WKH�6HYHQ�5HVHDUFK�*DSV��,Q�'RFWRUDO�6WXGHQW�:RUNVKRS��

)LQGLQJ�5HVHDUFK�*DSV�5HVHDUFK�0HWKRGV�DQG�6WUDWHJLHV��'DOODV��

7H[DV� 

0�OOHU�%ORFK��&��	�.UDQ]��-��� ��������$�)UDPHZRUN� IRU�5LJRURXVO\�

,GHQWLI\LQJ�5HVHDUFK�*DSV�LQ�4XDOLWDWLYH�/LWHUDWXUH�5HYLHZV��

7KH�7KLUW\�6L[WK�,QWHUQDWLRQDO�&RQIHUHQFH�RQ�,QIRUPDWLRQ�6\VWHPV��

)RUW�:RUWK������������ 

1XJUDKD�HW�DO����������8VXODQ�3HQLQJNDWDQ�.XDOLWDV�3HOD\DQDQ�-DVD�

3HQGLGLNDQ� %DKDVD� ,QJJULV� 0HQJJXQDNDQ� 0HWRGH� 6HUYLFH�

4XDOLW\��6HUY4XDO��GL�/%33�/,$�0DUWDGLQDWD�.RWD�%DQGXQJ��

5HND�,QWHJUD��-XUQDO�2QOLQH�,QVWLWXW�7HNQRORJL�1DVLRQDO�����������

��� 

5RELQVRQ��.���6DOGDQKD��,��	�0F.R\��1�$����������'HYHORSPHQW�RI�$�

)UDPHZRUN� IRU� WR� ,GHQWLI\� 5HVHDUFK� *DSV� 6\VWHPDWLF�

5HYLHZV��-RXUQDO�RI�(SLGHPLRORJ\������������������� 

6DELU��$����������7KH�&RQJUXHQFH�0DQDJHPHQW��$�'LDJQRVWLF�7RRO�

WR� ,GHQWLI\�3UREOHP�$UHDV�LQ�D�&RPSDQ\�� -RXUQDO�RI�3ROLWLFDO�

6FLHQFH� DQG� ,QWHUQDWLRQDO� 5HODWLRQV� ������ ����

GRL����������M�MSVLU������������ 

6SDQJHQEHUJ�� +� 	� 7KHURQ�� &�� �������� $� &ULWLFDO� 5HYLHZ� RI� 7KH�

%XUNH�/LWZLQ� 0RGHO� RI� /HDGHUVKLS�� &KDQJH� DQG�

3HUIRUPDQFH��0DQDJHPHQW�'\QDPLFV�� -RXUQDO�RI� WKH�6RXWKHUQ�

$IULFDQ� ,QVWLWXWH� IRU� 0DQDJHPHQW� 6FLHQWLVWV�� ������� ������

5HWULHYHG�IURP�KWWSV���KGO�KDQGOH�QHW�������(-&������ 

6XPPHUV�� -�� �������� *XLGHOLQHV� IRU� &RQGXFWLQJ� 5HVHDUFK� DQG�

3XEOLVKLQJ� LQ�0DUNHWLQJ�� )URP�&RQFHSWXDOL]DWLRQ� 7KURXJK�

WKH�5HYLHZ�3URFHVV��-RXUQDO�RI�WKH�$FDGHP\�RI�0DUNHWLQJ�6FLHQFH��

��������������� 

<DQJ�HW�DO����������*OREDO�7UHQGV�RI�6ROLG�:DVWH�5HVHDUFK�IURP������

WR������E\�8VLQJ�%LEOLRPHWULF�$QDO\VLV��6FLHQWRPHWULFV���������

���������GRL���������V���������������� 



 

�� 

 

<XQDUWR� HW� DO�� �������� 3HUEDLNDQ� 3DGD� )LVKERQH� 'LDJUDP� 6HEDJDL�

5RRW�&DXVH�$QDO\VLV�7RRO��-XUQDO�7HNQLN�,QGXVWUL�����������������

GRL�����������MWL�Y�L������ 

<XZRQR� HW� DO� �������� .DMLDQ� 0HWRGH� 3(57�&30� GDQ�

3HPDQIDDWDQQ\D� GDODP� 0DQDMHPHQ� :DNWX� GDQ� %LD\D�

3HODNVDQDDQ� 3UR\HN�� -RXUQDO� RI� (FRQRPLF� 0DQDJHPHQW�

$FFRXQWLQJ� DQG� 7HFKQRORJ\� ������ ��������� GRL��

���������MHPDWHFK�Y�L������ 

  



 

�� 

 

7(17$1*�3(18/,6 

 

'U�� �&DQG��� � $GLW\D� :DUGKDQD�� 6�(��� 0�6L���

0�0���&+503���&,53���&+5$���&33���&+5%3� 

8QLYHUVLWDV�7HONRP 

3HQXOLV� PHUXSDNDQ� GRVHQ� WHWDS� GL�

8QLYHUVLWDV� 7HONRP�� 0HQ\HOHVDLNDQ� VWXGL�

6DUMDQD� (NRQRPL� GL� 8QLYHUVLWDV� 3DGMDGMDUDQ�

WDKXQ� ������.HPXGLDQ�� SHQXOLV�PHQ\HOHVDLNDQ�

VWXGL� 0DJLVWHU� 6DLQV� GL� 8QLYHUVLWDV� 3DGMDGMDUDQ� WDKXQ� ����� GDQ�

PHQ\HOHVDLNDQ�VWXGL�0DJLVWHU�0DQDMHPHQ�GL�8QLYHUVLWDV�3DVXQGDQ�

WDKXQ� ������ 6DDW� LQL� SHQXOLV� VHEDJDL� NDQGLGDW� 'RNWRU� ,OPX�

0DQDMHPHQ�GL�8QLYHUVLWDV�3DVXQGDQ��3HQXOLV�PHPLOLNL�NHSDNDUDQ�

GL� ELGDQJ� PDQDMHPHQ� VXPEHU� GD\D� PDQXVLD� �6'0��� 3HQXOLV�

PHPLOLNL�SHQJDODPDQ�SUDNWLVL�GL�37�3HUXVDKDDQ�*DV�1HJDUD�7EN�

VHUWD� VHEDJDL� NRQVXOWDQ� GL� EHUEDJDL� %801� VHUWD� SDGD� .HPHQ.R�

3HUHNRQRPLDQ�5,�GDQ�NHPHQ+XE��3HQXOLV�DNWLI�PHQXOLV�OHELK�GDUL�

���� EXNX� VHUWD� PHPLOLNL� 6HUWLILNDVL� 3HQXOLV� %XNX� 1RQ�)LNVL� GDUL�

%613� 5,�� 3HQXOLV� PHUDLK� SHQJKDUJDDQ� VHEDJDL� GRVHQ� GHQJDQ�

NLQHUMD� SHQHOLWLDQ� WHUEDLN� GDUL� //',.7,� :LOD\DK� ,9� SDGD� WDKXQ�

������(PDLO�3HQXOLV��DGLW\DZDUGKDQD#WHONRPXQLYHUVLW\�DF�LG 

  



 

�� 

 

%$% 

��5(9,(:�/,7(5$785�'$1�.(5$1*.$�7(25,7,6 
'U��3ULWD�3UDVHW\D��6�6L���0�0� 

8QLYHUVLWDV�3UDVHWL\D�0XO\D��-DNDUWD 

 

$� 3HQGDKXOXDQ 

5LVHW�PDQDMHPHQ�DGDODK�EDJLDQ�SHQWLQJ�GDUL�SURVHV�ELVQLV�

\DQJ� EHUWXMXDQ� XQWXN� PHQJLGHQWLILNDVL�� PHPHFDKNDQ�

PDVDODKDQ�PDXSXQ� LGHQWLILNDVL�KDO�EDUX��8QWXN�PHQGDSDWNDQ�

KDVLO� ULVHW� \DQJ� EDLN�� PDND� SHUOX� GLEXDW� GHVDLQ� ULVHW�� \DLWX�

UHQFDQD�NRPSUHKHQVLI�WHQWDQJ�XUXWDQ�NHJLDWDQ�\DQJ�GLODNXNDQ�

SHQHOLWL�XQWXN�PHODNVDQDNDQ�ULVHW�XQWXN�PHQFDSDL�WXMXDQ�ULVHW��

0HWRGRORJL� LQL� PHPEHULNDQ� VWUXNWXU� NRQVHSWXDO� XQWXN�

SHODNVDQDDQ� VWXGL� ULVHW� GDQ� VHEDJDL� UDQJNDLDQ� \DQJ�

GLUHQFDQDNDQ�GDUL�NHVHOXUXKDQ�SURVHV� ULVHW��7XMXDQ�GDVDU�GDUL�

GHVDLQ� ULVHW� DGDODK� XQWXN� PHPDVWLNDQ� LQIRUPDVL� \DQJ�

GLSHUOXNDQ� XQWXN� SHQJDPELODQ� NHSXWXVDQ�PHODOXL� VWXGL� ULVHW��

5LVHW� ELVQLV� PHUXSDNDQ� SURVHV� PHQJXPSXONDQ� LQIRUPDVL�

UHOHYDQ� PHQJHQDL� DNWLYLWDV� ELVQLV� SHUXVDKDDQ� GDQ�

PHQJJXQDNDQQ\D�XQWXN�PHPDNVLPDONDQ�NHXQWXQJDQ��6WXGL�LQL�

PHPEDQWX�SHUXVDKDDQ�GDODP�SHQJDPELODQ�NHSXWXVDQ�VWUDWHJLV��

5LVHW� ELVQLV� GDQ� PDQDMHPHQ� GLODNXNDQ� GHQJDQ� WXMXDQ� XQWXN�

PHODNXNDQ� SHQJDPDWDQ� VHFDUD� VLVWHPDWLV�� 7XMXDQQ\D� DGDODK�

XQWXN�PHPEHULNDQ�LQIRUPDVL�VHKLQJJD�PHQJKDVLONDQ�NHSXWXVDQ�

PDQDMHULDO� 

7DKDSDQ� GDUL� ULVHW� ELVQLV� GDQ� PDQDMHPHQ� GLDQWDUDQ\D�

DGDODK�GLDZDOL�GHQJDQ�SURVHV�SHUHQFDQDDQ��SHQJDPDWDQ�VHFDUD�

NRQWHNVWXDO��PHODNXNDQ� DQDOLVLV�� SHQ\HEDUDQ� GDWD�� SHQJJDOLDQ�

LQIRUPDVL��GDQ�LQIRUPDVL�DWDX�SHQJHWDKXDQ�\DQJ�UHOHYDQ�NHSDGD�

5(9,(:�/,7(5$785�

'$1�.(5$1*.$�

7(25,7,6 



 

�� 

 

'$)7$5�3867$.$ 

 

%RRWK�� $��� 6XWWRQ�� $��� GDQ� 3DSDLRDQQRX�� '�� ������ ´6\VWHPLF�

DSSURDFKHV�WR�D�VXFFHVVIXO�OLWHUDWXUH�UHYLHZ��µ� 

5�� :��� +RXVWRQ�� 0�� %��� GDQ� +XOODQG�� -��� ������ ´5HYLHZ� DUWLFOHV��

3XUSRVH��SURFHVV��DQG�VWUXFWXUH�µ��-RXUQDO�RI�WKH�$FDGHP\�RI�

0DUNHWLQJ�6FLHQFH��9RO������+DO���²� 

6DJH��*DOYDQ��-��GDQ�*DOYDQ��0��&���������́ :ULWLQJ�OLWHUDWXUH�UHYLHZV��

$�JXLGH� IRU�VWXGHQWV�RI� WKH�VRFLDO�DQG�EHKDYLRUDO�VFLHQFHVµ��

(GLVL����5RXWOHGJH��3DOPDWLHU�� 

6Q\GHU�� +DQQDK�� ������ ´/LWHUDWXUH� UHYLHZ� DV� D� UHVHDUFK�

PHWKRGRORJ\�� $Q� RYHUYLHZ� DQG� JXLGHOLQHVµ�� -RXUQDO� RI�

%XVLQHVV�5HVHDUFK��9RO�������+DO���������� 

 

 

  



 

�� 

 

7(17$1*�3(18/,6 

 

'U��3ULWD�3UDVHW\D��6�6L���0�0� 

8QLYHUVLWDV�3UDVHWL\D�0XO\D��-DNDUWD 

3ULWD�3UDVHW\D�DGDODK�IDFXOW\�PHPEHU�GDQ�

PDQDMHU� GL� SURJUDP� VWXGL� 00� 1HZ� 9HQWXUH�

,QQRYDWLRQ� �19,��8QLYHUVLWDV�3UDVHWL\D�0XO\D��

-DNDUWD�� ,D� PHUXSDNDQ� DOXPQL� 'RNWRU�

0DQDJHPHQW� %LVQLV�� 6HNRODK� %LVQLV�� ,3%�

8QLYHUVLW\��0HQJDZDOL� NDULHU� VHEDJDL� SUDNWLVL� GL� LQGXVWUL� FRDWLQJ�

DQG� FKHPLFDOV�� NLQL� VHODLQ� PHQMDGL� GRVHQ�� LD� MXJD� PHQMDGL�

SHQJXVDKD� GL� ELGDQJ� DXWRPDWLRQ� GDQ� URERWLFV� V\VWHP� LQWHJUDWRU��

.HWHUWDULNDQ�GDQ�IRNXV� ULVHWQ\D�DGDODK�GL�ELGDQJ�%�%�PDUNHWLQJ��

FKDQQHO� PDQDJHPHQW�� EUDQGLQJ�� FRQVXPHU� EHKDYLRU�� VWUDWHJLF�

PDUNHWLQJ�GDQ�HQWUHSUHQHXUVKLS� 

  



 

�� 

 

%$% 

��'(6$,1�3(1(/,7,$1 

'U��)LWUL�/XNLDVWXWL��6(���00� 

67,(�%DQN�%3'�-DWHQJ 

 

$� 3HQGDKXOXDQ 

6HEHOXP�SHQHOLWL�PHODNXNDQ�WDKDSDQ�WDKDSDQ�LQGLYLGXDO�

DWDX� SURVHV� SHQHOLWLDQ�� GHVDLQ� SHQHOLWLDQ� GLVHOHVDLNDQ��'HILQLVL�

GHVDLQ�SHQHOLWLDQ�PHUXSDNDQ�VHSHUDQJNDW�SURVHGXU�VHUWD�WHNQLN�

\DQJ� GLSHUJXQDNDQ� EXDW� PHQJDQDOLVLV� GDQ� PHQJXPSXONDQ�

DQHND� PDFDP� GDWD� SDGD� UDQJND� PHQHQWXNDQ� YDULDEHO� \DQJ�

VLQNURQ�PHQJJXQDNDQ�WRSLN�SHQHOLWLDQ���'HVDLQ�SHQHOLWLDQ�MXJD�

ELVD� GLSDKDPL� PHQMDGL� WDNWLN� \DQJ� GLODNXNDQ� ROHK� VHRUDQJ�

SHQHOLWL� XQWXN�PHQJKXEXQJNDQ� VHWLDS� HOHPHQ�SHQHOLWLDQ� VHUWD�

GLODNXNDQ�VHFDUD�PHWRGLV�DJDU�IRNXV�SHQHOLWLDQ�OHELK�HIHNWLI�VHUWD�

HILVLHQ� VHODPD� DQDOLVLV� VHUWD� SHUXPXVDQ� GHVDLQ�� 'LNDUHQDNDQ�

DGDQ\D� VHEDE� LWX�� WXMXDQ� GDUL� GHVDLQ� SHQHOLWLDQ� LDODK� XQWXN�

PHQHWDSNDQ� SDUDPHWHU� WHNQLN� GDQ� PHWRGH� SHQHOLWLDQ� \DQJ�

VHPSXUQD� DWDX� VLQNURQ� \DQJ� GLSHUJXQDNDQ� VDQJ� VHVHRUDQJ�

SHQHOLWL��'HVDLQ�SHQHOLWLDQ�MXD�LDODK�SHQGHNDWDQ�\DQJ�WHSDW�\DQJ�

KDUXV� GLSLOLK� ROHK� VHRUDQJ� LOPXZDQ� XQWXN� PHQJLQWHJUDVLNDQ�

EHUEDJDL� NRPSRQHQ� SHQHOLWLDQ� GHQJDQ� FDUD� \DQJ� ORJLV� VHUWD�

VLVWHPDWLV��PHQMDGLNDQQ\D�WLWLN�SHQHNDQDQ�SHQHOLWLDQ�\DQJ�EDLN�

VHUWD� GLVNXVL� DWDX� DQDOLVLV� \DQJ� ORJLV� GDQ� HIHNWLI� EHUDVDO� \DQJ�

DNDQ�WHUMDGL�SHQHOLWLDQ� 

'HVDLQ� SHQHOLWLDQ� EHUIXQJVL� PHQMDGL� MHPEDWDQ� XQWXN�

PHQJLQWHJUDVLNDQ� DQHND� PDFDP� NRPSRQHQ� SHQHOLWLDQ�� PXODL�

DVDO� SUR\HN� SHQHOLWLDQ� VHUWD� VHOXUXK� NRPSRQHQ� SHQHOLWLDQ� \J�

GLSHUOXNDQ��PXODL�GDUL�SHUWDQ\DDQ�SHQHOLWLDQ��MHQLV�GDWD��PHWRGH��

'(6$,1�

3(1(/,7,$1 



 

�� 

 

'$)7$5�3867$.$ 

 

$GQDQ�� *��� 	� /DWLHI�� 0�� $�� �������� 0HWRGH� 3HQHOLWLDQ� 3HQGLGLNDQ��

3HQHOLWLDQ�.XDQWLWDWLI��3HQHOLWLDQ�.XDOLWDWLI��3HQHOLWLDQ�7LQGDNDQ�

.HODV��(UKDND�8WDPD� 

'LHIHQGRUII��-��0���/HH��)���	�+\QHV��'����������/RQJLWXGLQDO�GHVLJQV�

IRU�RUJDQL]DWLRQDO�UHVHDUFK��,Q�2[IRUG�5HVHDUFK�(QF\FORSHGLD�RI�

%XVLQHVV�DQG�0DQDJHPHQW� 

+DVVHWW��0��(���	�3DDYLODLQHQ�0lQW\PlNL��(�� ��������/RQJLWXGLQDO�

UHVHDUFK� LQ� RUJDQL]DWLRQV�� DQ� LQWURGXFWLRQ�� +DQGERRN� RI�

/RQJLWXGLQDO� 5HVHDUFK� 0HWKRGV� LQ� 2UJDQLVDWLRQ� DQG� %XVLQHVV�

6WXGLHV���²��� 

+HUGD\DWL��6��3���3G��6���	�6\DKULDO��6��7����������'HVDLQ�3HQHOLWLDQ�

'DQ�7HNQLN�3HQJXPSXODQ�'DWD�'DODP�3HQHOLWLDQ��,661������

�����,661�����������-��2QOLQH�,QW��1DV��9RO����1R�����-DQXDUL²

-XQL������8QLY�����$JXVWXV������-DNDUWD�������������²����� 

,QGDK��5��1����������'HVDLQ�3HQHOLWLDQ�(NVSHULPHQWDO�.HEDKDVDDQ� 

,VODP\�� ,�� �������� 3HQHOLWLDQ� 6XUYHL� 'DODP� 3HPEHODMDUDQ� 'DQ�

3HQJDMDUDQ� %DKDVD� ,QJJULV�� -DSDQHVH� 6RFLHW\� RI� %LRIHHGEDFN�

5HVHDUFK�����$XJXVW������²���� 

.HHYHV��-��3����������/RQJLWXGLQDO�UHVHDUFK�PHWKRGV��,Q�(FRQRPLFV�RI�

(GXFDWLRQ��SS�����²������(OVHYLHU� 

/XELV��0��6����������0HWRGRORJL�SHQHOLWLDQ��'HHSXEOLVK� 

0DLGLDQD�� 0�� �������� 3HQHOLWLDQ� VXUYH\�� $/$&5,7<�� -RXUQDO� RI�

(GXFDWLRQ����²��� 

0XO\DGL�� 0�� �������� 5LVHW� 'HVDLQ� 'DODP� 0HWRGRORJL� 3HQHOLWLDQ��

-XUQDO� 6WXGL� .RPXQLNDVL� 'DQ� 0HGLD�� ������� ����

KWWSV���GRL�RUJ����������MVNP������������ 

3DEXQGX��7����������0HWRGRORJL�3HQHOLWLDQ�*HRJUDIL��-DNDUWD��37�%XPL�

$NVDUD� 



 

�� 

 

3D\DGQ\D�� ,�� 3��$��$���	� -D\DQWLND�� ,��*��$��1�� 7�� �������� 3DQGXDQ�

SHQHOLWLDQ� HNVSHULPHQ� EHVHUWD� DQDOLVLV� VWDWLVWLN� GHQJDQ� VSVV��

'HHSXEOLVK� 

3URI��'U��+��0XGMLD�5DKDUGMR��0��6�� ��������'HVDLQ�3HQHOLWLDQ�6WXGL�

.DVXV���²��� 

6LUHJDU�� 7�� �������� 6WDJHV� RI� 5HVHDUFK� DQG� 'HYHORSPHQW� 0RGHO�

5HVHDUFK� DQG� 'HYHORSPHQW� �5	'��� ',526$7�� -RXUQDO� RI�

(GXFDWLRQ��6RFLDO�6FLHQFHV�	�+XPDQLWLHV�����������²���� 

  



 

�� 

 

7(17$1*�3(18/,6 

 

'U��)LWUL�/XNLDVWXWL��6(���00� 

67,(�%DQN�%3'�-DWHQJ 

'RVHQ� WHWDS� 67,(� %DQN� %3'� -DWHQJ��

/DKLU�GL�-DNDUWD��0HQ\HOHVDLNDQ�SHQGLGLNDQ�

GDVDU�GDQ�PHQHQJDK�GL�-DNDUWD��0HGDQ�GDQ�

6HPDUDQJ�� 6�� �0DQDMHPHQ�� GL� )(� 8QGLS�

WDKXQ� ������ 6�� GL� 0DJLVWHU� 0DQDMHPHQ�

8QGLS� WDKXQ� ������ GDQ� PHQHPSXK� 6�� GL�

3',(� 8QGLS� WDKXQ� ������ )RNXV� SDGD� NDMLDQ� WHQWDQJ� 0DQDMHPHQ�

6WUDWHMLN��0DQDMHPHQ�.HXDQJDQ��0DQDMHPHQ�2SHUDVL�GDQ�06'0��

%HEHUDSD� NHJLDWDQ� RUJDQLVDVL� \DQJ� GLLNXL� DQWDUD� ODLQ� ,6(,�� )0,�

�)RUXP� 0DQDMHPHQ� ,QGRQHVLD��� 3'0,� �3HUVDWXDQ� 'RVHQ�

0DQDMHPHQ�,QGRQHVLD���GOO� 

  



 

�� 

 

%$% 

��0(72'(�3(1(/,7,$1�.8$17,7$7,) 

'U��/XVWRQR��6�3G���0�0 

6HNRODK�7LQJJL�,OPX�(NRQRPL�7DPDQVLVZD�%DQMDUQHJDUD 

 

$� 3HQGDKXOXDQ 

3HUVRDODQ�SHQHOLWLDQ�WHODK�EHUNHPEDQJ�VHGHPLNLDQ�UXSD��

VHLULQJ�GHQJDQ�SHUNHPEDQJDQ�GDQ�NHPDMXDQ�LOPX�SHQJHWDKXDQ�

GDQ� WHKQRORJL�� 0HQXUXW� /LQFROQ� GDQ� *XED� ��������

PHQJXQJNDSNDQ� SHQHOLWLDQ� WLGDN� SHUQDK� EHUKHQWL� SDGD� VXDWX�

WLWLN� WHUWHQWX�� 'LQDPLND� LQL� MXJD� GLGDVDUL� ROHK� IDNWD�

EHUNHPEDQJQ\D� WXQWXWDQ� NHEXWXKDQ� PDQXVLD� VHPDNLQ�

EHUYDULDWLI� GDQ� NRPSOHN� PHPEXWXKNDQ� SHQDQJDQ� GHQJDQ�

EHUEDJDL�GLVLSOLQ�LOPX� 

'HQJDQ� VHPDNLQ� EDQ\DNQ\D� EHUEDJDL� SLOLKDQ� WLQGDNDQ�

\DQJ�KDUXV�GLDPELO�GDQ�EHUEDJDL�NHQGDOD�NHWHUEDWDVDQ�VXPEHU�

GD\D� \DQJ� DGD�� PDND� SLOLKDQ� \DQJ� GLDPELO� PHPEXWXKNDQ�

SHUWLPEDQJDQ� \DQJ� FHUPDW�� DJDU� VHWLDS� SLOLKDQ� \DQJ� GLDPELO�

PHPLOLNL�WLQJNDW�HILVLHQVL�GDQ�HIHNWLILWDV�\DQJ�PDNVLDPDO��8QWXN�

PHZXMXWNDQ� KDO� LWX� WHQWX� SHQHOLWLDQ� PHQMDGL� VDQJDW� SHQWLQJ�

GDODP�SURVHV�SHPLOLKDQ�DOWHUQDWLI�WHUVHEXW� 

3HQHOLWLDQ� WLGDN� VHNHGDU� PHQMDZDE� UDVD� LQJLQ� WDKX��

QDPXQ� OHELK� MDXK�GDUL� LWX�SHQHOLWLDQ�GLODNXNDQ�XQWXN�PHQMDGL�

DODW� PHQHPXNDQ� IRUPXODVL� NHSXWXVDQ� XQWXN� EHUEDJDL�

NHSHQWLQJDQ� GDODP� NHKLGXSDQ�� 3HQHOLWLDQ� PHUXSDNDQ� VXDWX�

SHQ\HOLGLNDQ� \DQJ� VLVWHPDWLV� XQWXN� PHQLQJNDWNDQ� VHMXPODK�

SHQJHWDKXDQ�� 3HQHOLWLDQ� MXJD� GDSDW� GLDUWLNDQ� VHEDJDL� XVDKD�

\DQJ� VLVWHPDWLV� GDQ� WHURUJDQLVDVL� XQWXN� PHQ\HOLGLNL� PDVDODK�

WHUWHQWX�\DQJ�PHPHUOXNDQ�MDZDEDQ�� 

0(72'(�

3(1(/,7,$1�

.8$17,7$7,) 



 

��� 

 

'$)7$5�3867$.$ 

 

&UHVVZHOO�� -KRQ� :�� ������ (GXDFWLRQDO� 5HVHDUFK�� 3ODQQLQJ��

&RQGXFWLQJ�� DQG� (YDOXDWLQJ� 4XDQWLWDWLYH� DQG� 4XDOLWDWLYH�

5HVHDUFK��1HZ�-HUVH\��3HUVRQ�(GXFDWLRQ��,QF 

*XED��<��6��/��GDQ�(��*����������1DWXUDOLVWLF�,QTXLU\��1HZEXU\�3DUN��

6$*( 

0HWRGH� 3HQHOLWLDQ�.XDQWLWDWLI��'HHSXEOLVK� �*URXS�SHQHUELWDQ�&9�

%XGL�8WDPD��<RJ\DNDUWD� 

5DK\XEL�� +�� �������� 7HRUL�WHRUL� %HODMDU� GDQ� $SOLNDVL� 0RWRULN� ��

'HVNULSVL�GDQ�7LQMDXDQ�.ULWLV��%DQGXQJ��5HIHUHQV� 

5XOO\� ,QGUDZDQ� GDQ� 3RSS\� <DQLDZDWL� �������� 0HWRGRORJL�

3HQHOLWLDQ��37�5HILND�$GLWDPD��%DQGXQJ 

6XJL\RQR� ��������0HWRGRORJL� 3HQHOLWLDQ�0DQDMHPHQ�� $/)$%(7$��

%DQGXQJ 

6XJL\RQR� ��������0HWRGRORJL� 3HQHOLWLDQ�0DQDMHPHQ�� $/)$%(7$��

%DQGXQJ 

6XJL\RQR�� ������ 0HWRGH� 3HQHOLWLDQ� 3HQGLGLNDQ� �3HQGHNDWDQ�

.XDQWLWDWLI��.XDOLWDWLI��GDQ�5	'��$OIDEHWD�%DQGXQJ 

6XMDUZHQL�� 9�:LUDWQD�� ������ 0HWRGHRORJL� 3HQHOLWLDQ�� <RJ\DNDUWD��

3XVWDND�%DUX�3UHVV 

  



 

��� 

 

7(17$1*�3(18/,6 

 

'U��/XVWRQR��6�3G���0�0 

6HNRODK�7LQJJL� ,OPX�(NRQRPL�7DPDQVLVZD�

%DQMDUQHJDUD 

/DKLU� GL� %ORUD�� WDQJJDO� ��� 2NWREHU�

������ PHPLOLNL� MDEDWDQ� )XQJVLRQDO� /HNWRU��

SHQXOLV� VHEDJDL� GRVHQ� 3URJUDP� 6WXGL�

0DQDMHPHQ� 6�� SDGD� 6HNRODK� 7LQJJL� ,OPX�

(NRQRPL� 7DPDQVLVZD� %DQMDUQHJDUD��

0HPSHUROHK�JHODU��6DUMDQD��6���3URJUDP�6WXGL�3HQGLGLNDQ�.KXVXV�

�3.+�� GL� ,QVWLWXW� .HJXUXDQ� ,OPX� 3HQGLGLNDQ� 1HJHUL� <RJ\NDUWD�

�VHNDUDQJ� 8QLYHUVLWDV� 1HJHUL� <RJ\DNDUWD� �81<��� GDQ� *HODU�

0DJLVWHU� 0DQDMHPHQ� �6��� GL� 8QLYHUVLWDV� -HQGHUDO� � 6RHGLUPDQ�

�8QVHRG�� 3XUZRNHUWR�� *HODU� 'RNWRU� �6��� ,OPX� 0DQDMHPHQ� GL�

8QLYHUVLWDV�7HNQRORJL�<RJNDUWD��87<���3HQXOLV�PHUXSDNDQ�SHULQWLV�

GDQ�SHQGLUL�SHUJXUXDQ�WLQJJL�SHUWDPD�GL�%DQMDUQHJDUD�GDQ�VDDW�LQL�

SHQXOLV� DNWLI� VHEDJDL� NHWXD� GL� 6HNRODK� 7LQJJL� ,OPX� (NRQRPL�

7DPDQVLVZD�%DQMDUQHJDUD� 

3HQJDODPDQ� RUJDQLVDVL� \DQJ� GLLNXWL� VHEDJDL� .HWXD� +LPSXQDQ�

3HQJXVDKD� 0XGD� ,QGRQHVLD� .DEXSDWHQ� %DQMDUQHJDUD�� .HWXD�

3HQJHPEDQJDQ�(NRQRPL�'DHUDK�.DEXSDWHQ��%DQMDUQHJDUD��.HWXD�

%DGDQ� 3URPRVL� 3DULZLVDWD� 'DHUDK� .DEXSDWHQ� %DQMDUQHJDUD� GDQ�

'HZDQ� 3HQJXSDKDQ� 'DHUDK� .DEXSDWHQ� %DQMDUQHJDUD�� � 3HUQDK�

0HQMDGL� 3DQVHO�.RPLVL� 3HPLOLDQ�8PXP�.DEXSDWHQ�%DQMDUQHJDUD�

GDQ� 3HUQDK� PHQMDGL� 7LPVHO� 3HMDEDW� 3UDWDPD� ,,� .DEXSDWHQ�

%DQMDUQHJDUD� VHUWD� 3HUQDK� PHQMDGL� 3DQVHO� 'LUHNWXU� %80'� GL�

OLQJNXQJDQ�.DEXSDWHQ�%DQMDUQHJDUD� 

 

  



 

��� 
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��0(72'(�3(1(/,7,$1�.8$/,7$7,) 

0DULD�/XVLDQD�<XOLDQWL��6(���00 

8QLYHUVLWDV�:LQD\D�0XNWL�%DQGXQJ 

 

$� 3HQGDKXOXDQ 

3HQHOLWLDQ� NXDOLWDWLI� PHPDLQNDQ� SHUDQ� NUXVLDO� GDODP�

PHPDKDPL� IHQRPHQD� ELVQLV� GDQ� PDQDMHPHQ� NDUHQD�

NHPDPSXDQQ\D� XQWXN� PHQDQJNDS� QXDQVD�� NRQWHNV�� GDQ�

NRPSOHNVLWDV� SHULODNX� PDQXVLD� GDODP� VHWWLQJ� RUJDQLVDVL��

%HUEHGD� GHQJDQ� PHWRGH� NXDQWLWDWLI� \DQJ� PHQJDQGDONDQ� GDWD�

QXPHULN� GDQ� VWDWLVWLN� XQWXN� PHQJXML� KLSRWHVLV�� SHQGHNDWDQ�

NXDOLWDWLI� PHPXQJNLQNDQ� SHQHOLWL� PHQ\HODPL� SHQJDODPDQ�

VXEMHNWLI�� SHUVHSVL�� GDQ� PRWLYDVL� LQGLYLGX�� ,QL� VDQJDW� SHQWLQJ�

GDODP� LOPX� PDQDMHPHQ�� GL� PDQD� NHSXWXVDQ� VWUDWHJLV� GDQ�

RSHUDVLRQDO� VHULQJNDOL� GLSHQJDUXKL� ROHK� IDNWRU�IDNWRU� WLGDN�

WHUXNXU�VHSHUWL�EXGD\D�RUJDQLVDVL��GLQDPLND�WLP��GDQ�QLODL�QLODL�

NHSHPLPSLQDQ�� 0HODOXL� WHNQLN� VHSHUWL�ZDZDQFDUD� PHQGDODP��

REVHUYDVL� SDUWLVLSDWLI�� GDQ� DQDOLVLV� GRNXPHQ�� SHQHOLWLDQ�

NXDOLWDWLI� PHPEXND� MDODQ� XQWXN� PHPDKDPL� NRQWHNV� GL� EDOLN�

DQJND� GDQ� WUHQG��PHPEHULNDQ�ZDZDVDQ� \DQJ� OHELK� ND\D� GDQ�

OHELK� WHULQIRUPDVL� WHQWDQJ� FDUD� RUJDQLVDVL� EHURSHUDVL� GDQ�

EDJDLPDQD�NHELMDNDQ�GLWHUDSNDQ�GDODP�SUDNWHNQ\D� 

/HELK� ODQMXW�� SHQGHNDWDQ� NXDOLWDWLI� PHPEHUL� SHQHOLWL�

NHOHOXDVDDQ� XQWXN� PHQJHNVSORUDVL� IHQRPHQD� ELVQLV� GDQ�

PDQDMHPHQ� VHFDUD� KROLVWLN�� PHPSHUKDWLNDQ� WLGDN� KDQ\D� 
DSD
�

GDQ� 
EHUDSD� EDQ\DN
�� WDSL� MXJD� 
EDJDLPDQD
� GDQ� 
PHQJDSD
�

IHQRPHQD� LWX� WHUMDGL�� 'HQJDQ� IRNXV� SDGD� SHPDKDPDQ�

PHQGDODP�LQL��SHQHOLWL�ELVD�PHQJLGHQWLILNDVL�SROD�SROD�SHULODNX��

0(72'(�

3(1(/,7,$1�

.8$/,7$7,) 



 

��� 

 

'$)7$5�3867$.$ 

 

%UDXQ��9���	�&ODUNH��9�� ��������6XFFHVVIXO�4XDOLWDWLYH�5HVHDUFK��$�

3UDFWLFDO�*XLGH�IRU�%HJLQQHUV��6DJH�3XEOLFDWLRQV� 

%U\PDQ�� $�� �������� 6RFLDO� 5HVHDUFK� 0HWKRGV� ��WK� HG���� 2[IRUG�

8QLYHUVLW\�3UHVV� 

&KDUPD]��.����������&RQVWUXFWLQJ�*URXQGHG�7KHRU\���QG�HG����6DJH�

3XEOLFDWLRQV� 

&RUELQ�� -��� 	� 6WUDXVV�� $�� �������� %DVLFV� RI� 4XDOLWDWLYH� 5HVHDUFK��

7HFKQLTXHV� DQG� 3URFHGXUHV� IRU� 'HYHORSLQJ� *URXQGHG�

7KHRU\���WK�HG����6DJH�3XEOLFDWLRQV� 

&UHVZHOO�� -�:��� 	� 3RWK�� &�1�� �������� 4XDOLWDWLYH� ,QTXLU\� DQG�

5HVHDUFK�'HVLJQ�� &KRRVLQJ�$PRQJ� )LYH�$SSURDFKHV�� 6DJH�

3XEOLFDWLRQV� 

'HQ]LQ��1�.���	�/LQFROQ��<�6���(GV������������7KH�6DJH�+DQGERRN�RI�

4XDOLWDWLYH�5HVHDUFK���WK�HG����6DJH�3XEOLFDWLRQV� 

)OLFN��8����������$Q�,QWURGXFWLRQ�WR�4XDOLWDWLYH�5HVHDUFK���WK�HG����

6DJH�3XEOLFDWLRQV� 

)O\YEMHUJ�� %�� �������� &DVH� 6WXG\�� ,Q� 1�.�� 'HQ]LQ� 	� <�6�� /LQFROQ�

�(GV����7KH�6DJH�+DQGERRN�RI�4XDOLWDWLYH�5HVHDUFK���WK�HG���

SS������������6DJH�3XEOLFDWLRQV� 

0DUVKDOO�� &��� 	� 5RVVPDQ�� *�%�� �������� 'HVLJQLQJ� 4XDOLWDWLYH�

5HVHDUFK���WK�HG����6DJH�3XEOLFDWLRQV� 

0D[ZHOO�� -�$�� ��������4XDOLWDWLYH�5HVHDUFK�'HVLJQ��$Q� ,QWHUDFWLYH�

$SSURDFK���UG�HG����6DJH�3XEOLFDWLRQV� 

0HUULDP��6�%���	�7LVGHOO��(�-����������4XDOLWDWLYH�5HVHDUFK��$�*XLGH�

WR�'HVLJQ�DQG�,PSOHPHQWDWLRQ���WK�HG����-RVVH\�%DVV� 

1RZHOO�� /�6��� 1RUULV�� -�0��� :KLWH�� '�(��� 	� 0RXOHV�� 1�-�� ��������

7KHPDWLF� $QDO\VLV�� 6WULYLQJ� WR� 0HHW� WKH� 7UXVWZRUWKLQHVV�

&ULWHULD��,QWHUQDWLRQDO�-RXUQDO�RI�4XDOLWDWLYH�0HWKRGV���������

����� 



 

��� 

 

3DWWRQ��0�4�� ��������4XDOLWDWLYH�5HVHDUFK�	�(YDOXDWLRQ�0HWKRGV��

,QWHJUDWLQJ�7KHRU\�DQG�3UDFWLFH���WK�HG����6DJH�3XEOLFDWLRQV� 

5DYLWFK��6�0���	�&DUO��1�0����������4XDOLWDWLYH�5HVHDUFK��%ULGJLQJ�

WKH� &RQFHSWXDO�� 7KHRUHWLFDO�� DQG� 0HWKRGRORJLFDO�� 6DJH�

3XEOLFDWLRQV� 

6DOGDQD��-����������7KH�&RGLQJ�0DQXDO�IRU�4XDOLWDWLYH�5HVHDUFKHUV�

��UG�HG����6DJH�3XEOLFDWLRQV� 

6HLGPDQ��,�� ��������,QWHUYLHZLQJ�DV�4XDOLWDWLYH�5HVHDUFK��$�*XLGH�

IRU�5HVHDUFKHUV�LQ�(GXFDWLRQ�DQG�WKH�6RFLDO�6FLHQFHV���WK�HG����

7HDFKHUV�&ROOHJH�3UHVV� 

6LOYHUPDQ�� '�� �(G���� �������� 4XDOLWDWLYH� 5HVHDUFK� ��WK� HG���� 6DJH�

3XEOLFDWLRQV� 

6PLWK��-�$���(G������������4XDOLWDWLYH�3V\FKRORJ\��$�3UDFWLFDO�*XLGH�

WR�5HVHDUFK�0HWKRGV��6DJH�3XEOLFDWLRQV� 

6WDNH�� 5�(�� �������� 4XDOLWDWLYH� 5HVHDUFK�� 6WXG\LQJ� +RZ� 7KLQJV�

:RUN��7KH�*XLOIRUG�3UHVV� 

7DKLU���5XVGLQ��HW�DO�� ��������0HWRGRORJL�3HQHOLWLDQ��7HRUL��0DVDODK�

'DQ�.HELMDNDQ��3W��6RQSHGLD�3XEOLVKLQJ�,QGRQHVLD� 

7UDF\�� 6�-�� �������� 4XDOLWDWLYH� 5HVHDUFK� 0HWKRGV�� &ROOHFWLQJ�

(YLGHQFH��&UDIWLQJ�$QDO\VLV��&RPPXQLFDWLQJ�,PSDFW��:LOH\�

%ODFNZHOO� 

<LQ��5�.����������&DVH�6WXG\�5HVHDUFK�DQG�$SSOLFDWLRQV��'HVLJQ�DQG�

0HWKRGV��6DJH�3XEOLFDWLRQV� 
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7(17$1*�3(18/,6 

 

0DULD�/XVLDQD�<XOLDQWL��6(���00 

8QLYHUVLWDV�:LQD\D�0XNWL�%DQGXQJ 

3HQXOLV� DGDODK� 'RVHQ� 3URJUDP� VWXGL�

$NXQWDQVL� )DNXOWDV� (NRQRPL� GDQ� %LVQLV�

8QLYHUVLWDV�:LQD\D�0XNWL�%DQGXQJ��/DKLU�GL�

%DQGXQJ�� ��� -XOL� ������ 0HQDPDWNDQ�

SHQGLGLNDQ�SURJUDP�6DUMDQD� �6���GL� 6HNRODK�

7LQJJL� ,OPX� (NRQRPL� %DQGXQJ�� SURJUDP�

VWXGL� $NXQWDQVL�� \DQJ� VDDW� LQL� PHQMDGL� 8QLYHUVLWDV� :LG\DWDPD�

%DQGXQJ� GDQ� PHQ\HOHVDLNDQ� SURJUDP� 3DVFD� 6DUMDQD� �6��� GL�

8QLYHUVLWDV� :LQD\D� 0XNWL� SURJUDP� VWXGL� 0DJLVWHU� 0DQDMHPHQ�

GHQJDQ�NRQVHQWUDVL�0DQDMHPHQ�.HXDQJDQ��6HEHOXP�WHUMXQ�NH�GXQLD�

3HQGLGLNDQ�� SHQXOLV� PHUXSDNDQ� SUDNWLVL� GL� EHEHUDSD� SHUXVDKDDQ�

VZDVWD� GDQ� .DQWRU� $NXQWDQ� 3XEOLN� GL� ELGDQJ� $FFRXQWLQJ� GDQ�

$XGLWLQJ� 

  



 

��� 

 

%$% 

��0(72'(�3(1(/,7,$1�*$%81*$1��0,;('�0(7+2'� 
'U��/'�*DGL�'MRX��6(���06L��$NW� 

8QLYHUVLWDV�)ORUHV 

 

$� 3HQGDKXOXDQ 

'L�EDJLDQ�DZDO�EXNX�LQL��DQGD�WHODK�PHPSHODMDUL�WHQWDQJ�

GXD� SHQGHNDWDQ� \DQJ� VDQJDW� EHUEHGD� GDODP� PHQJXPSXONDQ�

GDWD� JXQD� PHQMDZDE� SHUWDQ\DDQ� SHQHOLWLDQ�� 3HQGHNDWDQ�

DOWHUQDWLI� WHUKDGDS�SHQHOLWLDQ� NXDOLWDWLI� DWDX�NXDQWLWDWLI� DGDODK�

GHQJDQ� PHQJJDEXQJNDQ� PHWRGH� NXDQWLWDWLI� GDQ� NXDOLWDWLI�

GDODP� SHQ\HOLGLNDQ� �&UHVZHOO�� ������� ,QL� GLVHEXW� SHQHOLWLDQ�

PHWRGH� FDPSXUDQ�� +DO� LQL� EHUEHGD� GHQJDQ� SHQHOLWLDQ�

PXOWLPHWRGH��\DQJ�PHQJXPSXONDQ�GDWD�GHQJDQ�GXD�DWDX�OHELK�

PHWRGH� EDLN� GDUL� SHQGHNDWDQ� NXDOLWDWLI� �PLVDOQ\D� ZDZDQFDUD�

GDQ�REVHUYDVL��DWDX�SHQGHNDWDQ�NXDQWLWDWLI��PLVDOQ\D�VXUYHL�GDQ�

GDWD�ELRPHWULN��GDODP�VDWX�SHQHOLWLDQ��)OLFN��������GDQ�7XUQHU�HW�

DO��� ������� 0HQXUXW� �6DUZRQR�� ������� SHQGHNDWDQ� NXDOLWDWLI�

VHULQJNDOL�EHUJXQD�XQWXN�PHQJHNVSORUDVL�SHQJDODPDQ�LQGLYLGX��

PHQHNDQNDQ� SDGD� DUWL�� SHQDODUDQ�� GDQ� GHILQLVL� VXDWX� VLWXDVL�

WHUWHQWX� �EHUGDVDUNDQ NRQWHNV� WHUWHQWX��� OHELK� EDQ\DN�

PHODNXNDQ� SHQHOLWLDQ� EHUNDLWDQ� GHQJDQ KDO�KDO�  \DQJ�

PHQ\DQJNXW NHKLGXSDQ� VHKDUL�KDUL�� 'DODP� SHQGHNDWDQ�

NXDOLWDWLI� \DQJ� PHQJXWDPDNDQ� SURVHV� GDULSDGD� KDVLO� DNKLU��

XUXWDQ� NHJLDWDQ� GDSDW� EHUXEDK� EHUJDQWXQJ� GHQJDQ NRQGLVL�

VHUWD PDFDP�PDFDP JHMDOD�� 7XMXDQ� SHQHOLWLDQ� ELDVDQ\D� WHUNDLW�

GHQJDQ� PDVDODK� SUDNWLV�� 6HPHQWDUD� LWX�� XQWXN� SHQHOLWLDQ�

NXDQWLWDWLI�PHPXQJNLQNDQ�SHQHOLWL�XQWXN�PHPEXDW�NHVLPSXODQ�

\DQJ� GDSDW� GLJHQHUDOLVDVLNDQ� PHQJHQDL� VXDWX� SRSXODVL� DWDX�

0(72'(�3(1(/,7,$1�

*$%81*$1��0,;('�

0(7+2'� 



 

��� 

 

'$)7$5�3867$.$ 

 

%HUJPDQ�� 0�� 0�� �������� $GYDQFHV� LQ� PL[HG� PHWKRGV� UHVHDUFK��

7KHRULHV� DQG� DSSOLFDWLRQV�� $GYDQFHV� LQ� 0L[HG� 0HWKRGV�

5HVHDUFK���²���� 

%UHVVDQ�� 9��� %DJQDVFR�� $��� $OHR�� *��� 7LPPLQV�� )��� %DULVRQH�� 0���

%LDQFKL��0���3HOOHJULQL��5���	�6DVVR��/����������0L[HG(PHWKRGV�

UHVHDUFK� LQ� QXUVLQJ²D� FULWLFDO� UHYLHZ�� -RXUQDO� RI� &OLQLFDO�

1XUVLQJ�������²���������²����� 

&DKDSD\��0�� ��������.LUNSDWULFN�PRGHO�� ,WV� OLPLWDWLRQV� DV� XVHG� LQ�

KLJKHU� HGXFDWLRQ� HYDOXDWLRQ�� ,QWHUQDWLRQDO� -RXUQDO� RI�

$VVHVVPHQW�7RROV�LQ�(GXFDWLRQ�����������²���� 

&DPHURQ��5���	�*ROHQNR��;��������������0DSSLQJ�PL[HG�PHWKRGV�LQ�

EXVLQHVV� DQG�PDQDJHPHQW� DQG� FKDUWLQJ� WKH� IXWXUH� FRXUVH��

+DQGERRN� RI� 0L[HG� 0HWKRGV� 5HVHDUFK� LQ� %XVLQHVV� DQG�

0DQDJHPHQW������ 

&ODUN��9��/��3���	�,YDQNRYD��1��9����������0L[HG�PHWKRGV�UHVHDUFK��$�

JXLGH�WR�WKH�ILHOG��9RO������6DJH�SXEOLFDWLRQV� 

&UHVZHOO��-��:����������$�FRQFLVH�LQWURGXFWLRQ�WR�PL[HG�PHWKRGV�UHVHDUFK��

6$*(�SXEOLFDWLRQV� 

&UHVZHOO�� -��:���&ODUN��9��/��3���*XWPDQQ��0��/���	�+DQVRQ��:��(��

��������$'9$1&('�0,;('��+DQGERRN� RI�0L[HG�0HWKRGV� LQ�

6RFLDO�	�%HKDYLRUDO�5HVHDUFK������ 

&UHVZHOO��-��:���	�&ODUN��9��3����������0L[HG�PHWKRGV�UHVHDUFK��6$*(�

3XEOLFDWLRQV� 

(P]LU��(����������7UDQVODWLRQ�2I�(QJOLVK�7DVNV�,QWR�,QGRQHVLDQ�7KURXJK�

2QOLQH�0DFKLQH�7UDQVODWLRQ�3URJUDP��,MHU�,QGRQHVLDQ�-RXUQDO�2I�

(GXFDWLRQDO�5HYLHZ�����������²���� 

)OLFN��8����������0DQWUDV�DQG�P\WKV��7KH�GLVHQFKDQWPHQW�RI�PL[HG�

PHWKRGV� UHVHDUFK� DQG� UHYLVLWLQJ� WULDQJXODWLRQ� DV� D�

SHUVSHFWLYH��4XDOLWDWLYH�,QTXLU\�����������²��� 



 

��� 

 

+DOFRPE�� (�� -�� �������� 0L[HG� PHWKRGV� UHVHDUFK�� 7KH� LVVXHV� EH\RQG�

FRPELQLQJ�PHWKRGV� 

,VDDF��6��DQG�:��%��0����������6DQWD�%DUEDUD���8QLYHUVLW\�RI�&DOLIRUQLD�

&DOLIRUQLD� REMHFWLYHV� �� WKH� LQHYLWDEOH� 7D[RQRP\� RI� (GXFDWLRQDO�

2EMHFWLYHV�����²���� 

.DSODQ��6�� ��������0L[LQJ�TXDQWLWDWLYH�DQG�TXDOLWDWLYH�UHVHDUFK�� ,Q�

+DQGERRN�RI�4XDOLWDWLYH�2UJDQL]DWLRQDO�5HVHDUFK��SS�����²������

5RXWOHGJH� 

/XQG�� 7�� �������� &RPELQLQJ� TXDOLWDWLYH� DQG� TXDQWLWDWLYH�

DSSURDFKHV�� 6RPH� DUJXPHQWV� IRU� PL[HG�PHWKRGV� UHVHDUFK��

6FDQGLQDYLDQ�-RXUQDO�RI�(GXFDWLRQDO�5HVHDUFK������������²���� 

0D[ZHOO�� -��$�� ��������([SDQGLQJ� WKH� KLVWRU\� DQG� UDQJH� RI�PL[HG�

PHWKRGV�UHVHDUFK��-RXUQDO�RI�0L[HG�0HWKRGV�5HVHDUFK�����������²

��� 

0RUJDQ��'��/����������3UDJPDWLVP�DV�D�SDUDGLJP�IRU�PL[HG�PHWKRGV�

UHVHDUFK��,QWHJUDWLQJ�4XDOLWDWLYH�DQG�4XDQWLWDWLYH�0HWKRGV������

��²��� 

3RWK��&���	�0XQFH��6��(��3����������&RPPHQWDU\��3UHSDULQJ�WRGD\·V�

UHVHDUFKHUV�IRU�D�\HW�XQNQRZQ�WRPRUURZ��3URPLVLQJ�SUDFWLFHV�

IRU� D� V\QHUJLVWLF� DQG� VXVWDLQDEOH� PHQWRULQJ� DSSURDFK� WR�

PL[HG� PHWKRGV� UHVHDUFK� OHDUQLQJ�� ,QWHUQDWLRQDO� -RXUQDO� RI�

0XOWLSOH�5HVHDUFK�$SSURDFKHV�������� 

6DUZRQR��-����������0L[HG�0HWKRGV�&DUD�0HQJJDEXQJ�5LVHW�.XDQWLWDWLI�

GDQ�5LVHW��(OH[�0HGLD�.RPSXWLQGR� 

6KRUWHQ��$���	�6PLWK��-����������0L[HG�PHWKRGV�UHVHDUFK��H[SDQGLQJ�

WKH�HYLGHQFH�EDVH��,Q�(YLGHQFH�EDVHG�QXUVLQJ��5R\DO�&ROOHJH�RI�

1XUVLQJ� 

6XKDUWR��(����������0RGDO�VRVLDO�GDQ�NHELMDNDQ�SXEOLN� 

7HGGOLH��&���	�7DVKDNNRUL��$����������0L[HG�PHWKRGV�UHVHDUFK��7KH�

6DJH�+DQGERRN�RI�4XDOLWDWLYH�5HVHDUFK��������²���� 



 

��� 

 

7XUQHU��6��)���&DUGLQDO��/��%���	�%XUWRQ��5��0����������5HVHDUFK�GHVLJQ�

IRU� PL[HG� PHWKRGV�� $� WULDQJXODWLRQ�EDVHG� IUDPHZRUN� DQG�

URDGPDS��2UJDQL]DWLRQDO�5HVHDUFK�0HWKRGV������������²���� 

9HQNDWHVK�� 9��� %URZQ�� 6�� $��� 	� %DOD�� +�� �������� %ULGJLQJ� WKH�

TXDOLWDWLYH�TXDQWLWDWLYH� GLYLGH�� *XLGHOLQHV� IRU� FRQGXFWLQJ�

PL[HG� PHWKRGV� UHVHDUFK� LQ� LQIRUPDWLRQ� V\VWHPV�� 0,6�

4XDUWHUO\����²��� 

 

  



 

��� 

 

7(17$1*�3(18/,6 

 

'U��/'�*DGL�'MRX��6(���06L��$NW� 

8QLYHUVLWDV�)ORUHV 

'RVHQ� WHWDS� )DNXOWDV� (NRQRPL� GDQ�

%LVQLV�8QLYHUVLWDV�)ORUHV��(QGH��177��/DKLU�GL�

.XSDQJ� 1XVD� 7HQJJDUD� 7LPXU��

0HQ\HOHVDLNDQ�SHQGLGLNDQ�6���$NXQWDQVL��GL�

8QLYHUVLWDV�%UDZLMD\D�0DODQJ� WDKXQ������ 6��

GL� 0DJLVWHU� 6DLQV� ELGDQJ� LOPX� $NXQWDQVL�

8*0�WDKXQ�������GDQ�PHQHPSXK�6��GL�3',(�81',3�OXOXV�WDKXQ�

������ )RNXV� SDGD� $NXQWDQVL� .HSHULODNXDQ� GDQ� $NXQWDQVL�

0DQDMHPHQ�� $NWLI� VHEDJDL� SHQJXUXV� ,$,�177�� %HEHUDSD� NHJLDWDQ�

GDODP�ZRUNVKRS��SHODWLKDQ�GDQ�VHPLQDU�DQWDUD�ODLQ�VHEDJD�:HELQDU�

*HUDNDQ�/LWHUDVL�'LJLWDO�1DVLRQDO�������́ 3HUDQ�GDQ�)XQJVL�(�0DUNHW�

'DODP� 0HQGXNXQJ� 3URGXN� /RFDO� 80.0� )ORUHV�� 3HODWLKDQ�

3HUEDLNDQ�7HNQLN�%XGLGD\D�8ELND\X�9DULHWDV�/RNDO�1XDERVL�3DGD�

.HORPSRN� 7DQL� +DUDSDQ� %DUX� 'L� 'HVD� 1GHWXQGRUD� .DEXSDWHQ�

(QGH� 3URSLQVL� 177�� 3HQJHQDODQ� (NRQRPL� .UHDWLI� 6HEDJDL� 7RODN�

8NXU� %HUZLUD� 8VDKD� 8QWXN� 0HPDMXNDQ� 3HUHNRQRPLDQ�

0DV\DUDNDW� 

 

 

  



 

��� 

 

%$% 

��3238/$6,�'$1�6$03(/ 

$UL�6XVDQWL��6�3W���0�0� 

'RVHQ�6HNRODK�7LQJJL�,OPX�(NRQRPL�6XUDNDUWD 

 

$� 3HQGDKXOXDQ 

3RSXODVL�� VDPSHO� VHUWD� WHNQLN� VDPSOLQJ� DGDODK� LVWLODK�

\DQJ� GLJXQDNDQ� GDODP� SHQHOLWLDQ�� %DE� LQL� DNDQ� PHPSHODMDUL�

PHQJHQDO� SRSXODVL�� EDJDLPDQD� PHQHQWXNDQ� VDPSHO� GDQ� MXJD�

WHNQLN� DSD� \DQJ� GLJXQDNDQ� XQWXN� PHQHQWXNDQ� VDPSHO� DWDX�

WHNQLN� SHQJDPELODQ� VDPSOLQJ�� %DE� LQL� MXJD� DNDQ�PHQMHODVNDQ�

VHFDUD� ULQFL� EDJDLPDQD� FDUD� SHQJDPELODQ� VDPSHO� GHQJDQ�

SUREDELOLWDV� GDQ� QRQ�SUREDELOLWDV� VHKLQJJD� PHWRGH� SHQHOLWLDQ�

\DQJ�GLJXQDNDQ�WHSDW�XQWXN�PHQ\HOHVDLNDQ�PDVDODK�GDQ�WXMXDQ�

SHQHOLWLDQ� 

 

%� 3RSXODVL 

3RSXODVL�PHUXSDNDQ� NXPSXODQ� RUDQJ� DWDX� EHQGD� \DQJ�

PHPLOLNL� NHVDPDDQ� WLSH� VHUWD� PHQDULN� EDJL� SHQHOLWL�� 3RSXODVL�

ELDVD�GLJDPEDUNDQ�VHEDJDL�VDVDUDQ�GDODP�PHQHOLWL�GDODP�VXDWX�

NHORPSRN� RUDQJ�� REMHN�� 3HQHOLWL� DNDQ� PHODNXNDQ� JHQHUDOLVDVL�

WHUKDGDS�VXDWX�NHORPSRN�EDLN�RUDQJ�PDXSXQ�REMHN�\DQJ�GLWXMX�

GHQJDQ� VHUDQJNDLDQ� NULWHULD� \DQJ� PHQDULN� EDJL� SHQHOLWL��

3RSXODVL�WLGDN�KDQ\D�WHUEDWDV�SDGD�VXE\HN�PDQXVLD�QDPXQ�MXJD�

ELVD� GDODP� EHQWXN� ODLQQ\D�� 6HEDJDL� FRQWRK� DSDELOD� SRSXODVL�

PDQXVLD��PDND�VHEDJDL�REMHNQ\D�DGDODK�SHODQJJDQ��NRQVXPHQ��

NDU\DZDQ�� PDV\DUDNDW�� GRVHQ�� PDKDVLVZD� \DQJ� EHUDGD� GL�

3HUXVDKDDQ��80.0��SHPHULQWDK��SHUJXUXDQ�WLQJJL�GDQ�ODLQQ\D��

-LND� SRSXODVLQ\D� DGDODK� KHZDQ�PDND� \DQJ�PHQMDGL� REMHNQ\D�

3238/$6,�

'$1�6$03(/ 



 

��� 

 

'$)7$5�3867$.$ 

 

$ULNXQWR�� 6�� �������� �Q�G���� 3URVHGXU� 3HQHOLWLDQ� 6XDWX� 3HQGHNDWDQ�

3UDNWLN��-DNDUWD��5LQHND�&LSWD� 

*ULIILQ�� -�� �������� &XVWRPHU� /R\DOW\ß�� 0HQXPEXKNDQ� GDQ�

0HPSHUWDKDQNDQ�.HVHWLDDQ�3HODQJJDQ��(UODQJJ� 

+DLU�-�)����HW�DO����������0XOWLYDULDWH�'DWD�$QDO\VLV�6HYHQWK�(GLWLRQ��1HZ�

-HUVH\��3HDUVRQ�3UHQWLFH�+DOO� 

-DPDOXGGLQ� $KPDG�� ��������0HWRGH� 3HQHOLWLDQ� $GPLQLVWUDVL� 3XEOLN�

7HRUL�GDQ�$SOLNDVL���<RJ\DNDUWD��3HQHUELW�*D\D�0HGLD�������� 

5DR�� 3�� �������� 0HDVXULQJ� &RQVXPHU� 3HUFHSWLRQ� 7KURXJK� )DFWRU�

$QDO\VLV��7KH�$VLDQ�0DQDJHU��)HEUXDU\�0DUFK�� 

5RVFRH�� -�� 7�� �������� �Q�G���� )XQGDPHQWDO� UHVHDUFK� VWDWLVWLFV� IRU� WKH�

EHKDYLRUDO� VFLHQFHV� >E\@� -RKQ� 7�� 5RVFRH�� &KLFDJR�� (QF\FORSHGLD�

%ULWDQQLFD��,QF� 

6HWLDZDQ��1XJUDKD����������Q�G����3HQHQWXDQ�8NXUDQ�6DPSHO�0HPDNDL�

5XPXV�6ORYLQJ�'DQ�7DEHO�.UHMFLH�0RUJDQ��%DQGXQJ��8QLYHUVLWDV�

3DGMDGMDUDQ� 

6WHSKHQ�� ,VDDF� GDQ� :LOOLDP� %��� 0�� �������� �Q�G���� +DQG� %RRN� LQ�

5HVHDUFK�DQG�(YDOXDWLRQ���QG�(GLWLRQ��(GLW�3XEOLVKHUV��6DQ�'LHJR��

&DOLIRUQLD� 

6XJLDUWR����������0HWRGRORJL�3HQHOLWLDQ�%LVQLV�<RJ\DNDUWD��$QGL� 

6XJL\RQR���������Q�G����0HWRGH�3HQHOLWLDQ�.XDOLWDWLI��%DQGXQJ��$OIDEHWD� 

6XJL\RQR����������5HVXPH�0HWRGH�3HQHOLWLDQ�.XDQWLWDWLI��.XDOLWDWLI��GDQ�

5	'��&9��$OIDEHWD� 

  



 

��� 

 

7(17$1*�3(18/,6 

 

$UL�6XVDQWL��6�3W��0�0� 

'RVHQ� 6HNRODK� 7LQJJL� ,OPX� (NRQRPL�

6XUDNDUWD 

/DKLU� GL� .HOXUDKDQ� /DZLU�� 1XVD�

7HQJJDUD� 7LPXU�� ��� $SULO� ������ 0HQHPSXK�

3HQGLGLNDQ�6��GL�,QVWLWXW�3HUWDQLDQ�%RJRU��6��

'L� 8QLYHUVLWDV� %XGL� /XKXU� GDQ� PHQJLNXWL�

3HQGLGLNDQ� SURIHVL� &HUWLILHG� )LQDQFLDO� 3ODQQHU�

GL�8QLYHUVLWDV�*DGMDK�0DGD�SDGD�7DKXQ�������

0HQJLNXWL�&HUWLILHG�3URIHVVLRQDO�)LQDQFLDO�3ODQQHU��&3)3��7DKXQ�������

6HEDJDL�'RVHQ�6HNRODK�7LQJJL� ,OPX�(NRQRPL�6XUDNDUWD�GL�ELGDQJ�

0DQDMHPHQ� NHXDQJDQ�� PDQDMHPHQ� ,QYHVWDVL� GDQ� 3DVDU� 0RGDO��

0HWRGRORJL� 3HQHOLWLDQ�� 5HYLHZHU� -XUQDO� 1DVLRQDO� WHUDNUHGLWDVL��

0HPSHUROHK�+LEDK�3HQHOLWLDQ�5LVWHN�'LNWL� 7DKXQ� ������ �����GDQ�

+LEDK�3HQJDEGLDQ������GDUL�5LVWHN�'LNWL��$NWLI�GDODP�PHQXOLV�GDQ�

DNWLI� PHPSXEOLNDVLNDQ� DUWLNHO� SHQHOLWLDQ� GDQ� SHQJDEGLDQ�

GLEHUEDJDL�MXUQDO� 

 

  



 

��� 

 

%$% 

���7(.1,.�3(1*8038/$1�'$7$ 

6DQW\�6ULKDU\DWL��6�6RV���0�6L 

3ROLWHNQLN�/3�,�%DQGXQJ 

 

$� 3HQGDKXOXDQ 

3DGD� VDDW� PHODNXNDQ� SHQHOLWLDQ�� EHUEDJDL� MHQLV� WHNQLN�

SHQJXPSXODQ� GDWD� SHQHOLWL� GDSDW� JXQDNDQ�� WHUJDQWXQJ� WHNQLN�

PDQD� \DQJ� VHVXDL� GHQJDQ� MHQLV� SHQHOLWLDQ� VHUWD� SHQFDULDQ�

VXPEHU�GDWDQ\D� �$GD�EHEHUDSD�WHNQLN�SHQJXPSXODQ�GDWD�\DQJ�

KDUXV� GLODNXNDQ� EHUWXMXDQ� XQWXN� PHQJXUDQJL� DGDQ\D�

KDPEDWDQ�� NHVDODKDQ�� DWDX� PDVDODK� \DQJ� WHUMDGL� SDGD� VDDW�

SHQHOLWLDQ�GLODNXNDQ�� 6HKLQJJD� WHNQLN� \DQJ�GLSLOLK� MXJD� KDUXV�

WHSDW�GDQ�EHUODQJVXQJ�VHFDUD�VLVWHPDWLV� 

3HQJXPSXODQ� GDWD� GDQ� SHUDODWDQ�LQVWUXPHQ� SHQHOLWDQ�

PHUXSDNDQ�GXD�IDNWRU�VDQJDW�SHQWLQJ�\DQJ�DNDQ�PHQMDGL�KDVLO�

GDUL� VHEXDK� UHVHDFK� DWDX�SHQHOLWDQ��9DOLGLWDV�� NHWHUJDQWXQJDQ��

GDQ� PXWX� GDUL� KDVLO� SHQJXPSXODQ� GDWD�� GHQJDQ� NHDNXUDWDQ�

WHNQLN� QDQWLQ\D� DNDQ� GLSDNDL� XQWXN�PHQJKLPSXQ� GDWD� XQWXN�

VWXGL� NXDQWLWDWLI�� VHPXDQ\D� PHPLOLNL� SHQJDUXK� SDGD� NXDOLWDV�

DODW�SHQHOLWLDQ��1DPXQ��MLND�LQVWUXPHQ�WLGDN�GLJXQDNDQ�GHQJDQ�

EHQDU�VHODPD�SHQJXPSXODQ�GDWD��EDKNDQ�DODW�\DQJ�GLJXQDNDQ�

WHODK� PHQMDODQL� SHQJXMLDQ� YDOLGLWDV� GDQ� UHOLDELOLWDV� ELVD� MDGL��

WLGDN�PHQJHOXDUNDQ�GDWD�\DQJ�EHQDU�GDQ�GDSDW�GLSHUFD\D��7HV��

DFXDQ� ZDZDQFDUD�� DFXDQ� REVHUYDVL�� GDQ� NXHVLRQHUVDGDODK�

FRQWRK� DODW� SHQHOLWLDQ� NXDQWLWDWLI�� 6HJDOD� VHVXDWX� \DQJ� DNDQ�

GLFDUL�GDUL�VXEMHN�SHQHOLWLDQ�NXDOLWDWLI��WHUPDVXN�NDVXV��DVDO�GDWD�

GLGDSDW��GDQ�SURGXN�\DQJ�GLDQWLVLSDVL��PDVLK�EHOXP�MHODV���+DO�

LQL� PHQ\HEDENDQ� EDKZD� VDPSDL� PDVDODK� \DQJ� GLVHOLGLNL�

7(.1,.�

3(1*8038/$1�

'$7$ 



 

��� 

 

'$)7$5�3867$.$ 

 

'HVVOHU�� *�� �������� +XPDQ� 5HVRXUFH�0DQDJHPHQW�� 86$�� 3HDUVRQ�

(GXFDWLRQ� 

+DVLEXDQ��0DOD\X�� ��������0DQDMHPHQ� 6'0�(GLVL� 5HYLVL�� -DNDUWD��

%XPL�$NVDUD 

+HUGLDQV\DK�� +DULV�� �������� :$:$1&$5$�� 2%6(59$6,�� '$1�

)2&86� *52836� 6HEDJDL� ,QVWUXPHQ� 3HQJJDOLDQ� 'DWD�

.XDOLWDWLI��'HSRN���37�5DMDJUDILQGR�3HUVDGD� 

.DVZDQ����������25*$1,6$6,��6WUXNWXU��3HULODNX��3URVHV�GDQ�+DVLO��

%DQGXQJ��<UDPD�:LG\D� 

1RH��5��$���+ROOHQEHFN�� -��5���*HUKDUW��%���	�:ULJKW��3��0�� ��������

+XPDQ� 5HVRXUFH� 0DQDJHPHQW�� *DLQLQJ� D� &RPSHWLWLYH�

$GYDQWDJH��1HZ�<RUN��0F*UDZ�+LOO�(GXFDWLRQ� 

5LYDL�� 9HLWK]DO� �������� 0$1$-(0(1� 6'0� 8178.�

3(586$+$$1�'DUL�7HRUL�NH�3UDNWHN�(GLVL�.HWLJD��'HSRN��

5DMDZDOL�3UHVV� 

6LDJLDQ��6RQGDQJ�3����������0DQDMHPHQ�6'0��-DNDUWD��%XPL�$NVDUD� 

6XJL\RQR����������6WDWLVWLN�XQWXN�3HQHOLWLDQ��%DQGXQJ��$OIDEHWD� 

6XJL\RQR�� �������� 0(72'(� 3(1(/,7,$1� .(%,-$.$1�

�3HQGHNDWDQ� .XDQWLWDWLI�� .XDOLWDWLI�� GDQ�.RPELQDVL�� 5�	�'�

'$1�3HQHOLWLDQ�(YDOXDVL���%DQGXQJ��$OIDEHWD� 

6XJL\RQR����������0(72'(�3(1(/,7,$1�(9$/8$6,��3HQGHNDWDQ�

.XDQWLWDWLI��.XDOLWDWLI�GDQ�.RPELQDVL���%DQGXQJ��$OIDEHWD� 

6XJL\RQR�� �������� 0HWRGH� 3HQHOLWLDQ� .RPELQDVL� �0L[HG�0HWKRG���

%DQGXQJ��$OIDEHWD� 

6XJL\RQR�� �������� 0HWRGH� 3HQHOLWLDQ� 0DQDMHPHQ� 3HQGHNDWDQ�

.XDQWLWDWLI�� .XDOLWDWLI�� .RPELQDVL� �0L[HG� 0HWKRGV���

3HQHOLWLDQ� 7LQGDNDQ� �$FWLRQ� 5HVHDUFK�� GDQ� 3HQHOLWLDQ�

(YDOXDVL��%DQGXQJ��$OIDEHWD� 



 

��� 

 

:LERZR�� �������� 0$1$-(0(1� 680%(5� '$<$� 0$186,$�

0HQJKDGDSL� 7XPEXKQ\D�*HQHUDVL�0LOHQLDO�GL(UD�5HYROXVL�

,QGXVWUL�����GDQ�6RFLHW\������'HSRN���37�5DMDJUDILQGR�3HUVDGD� 

  



 

��� 
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6DQW\�6ULKDU\DWL��6�6RV���0�6L 

3ROLWHNQLN�/3�,�%DQGXQJ 

0HUXSDNDQ�GRVHQ�\DQJ�WHODK�PHODNXNDQ�

7ULGKDUPD�VHMDN�WDKXQ������GDQ�WHODK�EHNHUMD�GL�

EHEHUDSD� SHUXVDKDDQ� VZDVWD� EDLN� QDVLRQDO�

PDXSXQ� LQWHUQDVLRQDO�� 3HQXOLV� PHUXSDNDQ�

GRVHQ� WHWDS� GL� 3ROLWHNQLN� /3�,� VDODK� VDWX�

SHUJXUXDQ� WLQJJL� YRNDVL� VZDVWD� GL� %DQGXQJ�� 'RVHQ� PDWD� NXOLDK�

:RUN� 5HSRUW� :ULWLQJ� 7HFKQLTXH� �:5:7�� GDQ� 5HVHDUFK� :ULWLQJ�

0HWKRGRORJ\� �5:0�� 6DDW� LQL� SHQXOLV� PHUXSDNDQ� DOXPQL� GDUL�

-XUXVDQ� $QWURSURORJL� �6��� )DNXOWDV� ,OPX� 6RVLDO� GDQ� ,OPX� 3ROLWLN�

8QLYHUVLWDV� 3DGMDGMDUDQ� �813$'��� 3URJUDP� 3DVFDVDUMDQD� ,OPX�

0DQDMHPHQ��6���GL�8QLYHUVLWDV�3DGMDGMDUDQ��813$'��GDQ�VDDW�LQL�

VHGDQJ� PHQHPSXK� VWXGL� 3HQGLGLNDQ� 6�� 3URJUDP� 3DVFDVDUMDQD�

0DJLVWHU�$GPLQLVWUDVL� 3XEOLN�GL� 8QLYHUVLWDV� %DQGXQJ�� 6HODLQ� LWX��

SHQXOLV� DNWLI� VHEDJDL� NRQVXOWDQ� GL� OHPEDJD� GRQRU�� NHPHQWHULDQ�

PDXSXQ� SHPHULQWDK� GDHUDK� VHUWD� DNWLI� GDODP� PHQXOLV� DUWLNHO� GL�

MXUQDO� QDVLRQDO� VHUWD� DNULI� SHQHOLWL� ULVHW� ELGDQJ� LOPX� VRVLDO� GDQ�

HNRQRPL�� DNWLI� GDODP� PHQXOLV� EXNX� WHQWDQJ� PDQDMHPHQ� 6'0��

SHPEHUGD\DDQ�PDV\DUDNDW��VRVLDO�HNRQRPL�GDQ�ODLQQ\D� 

 

  



 

��� 

 

%$% 

���$1$/,6,6�'$7$ 

0XNWDU�5HG\�6XVLOD��6�6L��0�6L�� 

67,(6,$�6XUDED\D 

 

$� 3HQGDKXOXDQ 

$QDOLVLV� GDWD� PHUXSDNDQ� VDODK� VDWX� WDKDSDQ� SHQWLQJ�

GDODP�VHEXDK�SHQHOLWLDQ��3DGD�XPXPQ\D�XQWXN�PHPEXNWLNDQ�

VXDWX� WHRUL� NLWD� PHPEXWXKNDQ� SHPEXNWLDQ� PHODOXL� KDVLO�

SHQJRODKDQ� GDWD� SHQHOLWLDQ� GDQ� PHQJDQDOLVLVQ\D�� 8QWXN�

PHQJDQDOLVLV� GDWD� GLSHUOXNDQ� SHQJHWDKXDQ� LOPX� VWDWLVWLND��

0HQXUXW� $PDOLD�� HW� DO�� ������� VWDWLVWLND� DGDODK� LOPX� \DQJ�

PHPSHODMDUL� FDUD� SHQJXPSXODQ��PHQJRODK��PHQJDQDOLVLV�� GDQ�

PHQ\DMLNDQ� GDWD� \DQJ� EHUJXQD� XQWXN� SHQJDPELODQ� VXDWX�

NHSXWXVDQ��8QWXN�PHQGDSDWNDQ� KDVLO� DQDOLVLV� GDWD�\DQJ� WHSDW�

NLWD� KDUXV� PHQJHWDKXL� PHWRGH� \DQJ� VHVXDL� GHQJDQ� WXMXDQ�

SHQHOLWLDQ�GDQ�NRQGLVL�GDUL�GDWD�\DQJ�WHUVHGLD��$SDELOD�NLWD�VDODK�

PHPLOLK�PHWRGH��PDND� DNDQ� EHUDNLEDW� NXUDQJ� EDJXVQ\D� KDVLO�

DQDOLVLVQ\D� QDQWL�� 8QWXN� PDKLU� PHQJDQDOLVLV� GDWD� GLSHUOXNDQ�

SHPDKDPDQ� LOPX� VWDWLVWLND� GDQ� ELGDQJ� \DQJ� NLWD� DPDWL��

.RPELQDVL� GDUL� GXD� LOPX� WHUVHEXW� GLSHUOXNDQ� DJDU� GLSHUROHK�

KDVLO�DQDOLVLV�GDWD�\DQJ�EHUPDQIDDW��6WDWLVWLND�GLSHUOXNDQ�XQWXN�

PHPDKDPL�EDJDLPDQD�GDWD�WHUVHEXW�GLRODK�GDQ�EDJDLPDQD�FDUD�

PHQMHODVNDQ� RXWSXW� \DQJ� GLKDVLONDQ�� 6HODLQ� LWX� GLSHUOXNDQ�

SHPDKDPDQ�ELGDQJ�LOPX�\DQJ�GLDPDWL��NHJXQDDQQ\D�\DLWX�DJDU�

ELVD�PHQMHODVNDQ� IHQRPHQD� DSD� \DQJ� WHUMDGL� GDUL� KDVLO� DQDOLVD�

VWDWLVWLND�\DQJ�WHODK�GLODNXNDQ� 

  

$1$/,6,6�

'$7$ 



 

��� 

 

'$)7$5�3867$.$ 

 

$PDOLD�� -��� )LWUL\DQLQJVLK�� ,�� DQG� $JQHVLD�� <�� ������� %XNX� $MDU�

3UREDELOLWDV�GDQ�6WDWLVWLND��1DV�0HGLD�3XVWDND� 

)XUDGDQWLQ��5���������¶$QDOLVLV�GDWD�PHQJJXQDNDQ�DSOLNDVL�VPDUWSOV�

Y�������������·��-XUQDO�PDQDMHPHQ��������SS���²��� 

*KR]DOL�� ,�� ������� ¶*KR]DOL�� ,PDP� ������·�� $SOLNDVL� $QDOLVLV�

0XOWLYDULDWH�GHQJDQ�3URJUDP�,%0�6366���8SGDWH�3/6�5HJUHVL��

6HPDUDQJ��%DGDQ�3HQHUELW�8QLYHUVLWDV�'LSRQHJRUR� 

*LR��3�8���&DUDND��5�(��DQG�6\DKSXWUD��5���������3DUWLDO�/HDVW�6TXDUHV�

6WUXFWXUDO� (TXDWLRQ� 0RGHOLQJ� �3/6�6(0�� GHQJDQ� 6RIWZDUH�

:DUS3/6��XZDLV�LQVSLUDVL�LQGRQHVLD� 

+LGD\DW��$�$���������0HQ\XVXQ� LQVWUXPHQ�SHQHOLWLDQ�	�XML�YDOLGLWDV�

UHOLDELOLWDV��+HDOWK�%RRNV�3XEOLVKLQJ� 

6DGDI�� 0�� HW� DO�� ������� ¶,PSDFW� RI� RUJDQL]DWLRQDO� YDOXH� V\VWHP��

SHUFHLYHG� RUJDQL]DWLRQDO� VXSSRUW�� DQG� MRE� VDWLVIDFWLRQ� RQ�

RUJDQL]DWLRQDO� FRPPLWPHQW·�� -RXUQDO� RI� (QWUHSUHQHXUVKLS��

0DQDJHPHQW��DQG�,QQRYDWLRQ��������SS����²��� 

6XVLOD��0�5���������¶7KH�5ROH�RI�:RUN�(QJDJHPHQW�,Q�0HGLDWLQJ�7KH�

(IIHFW� RI� -RE� &KDUDFWHULVWLFV� DQG� &RPSHQVDWLRQ� RQ�

3HUIRUPDQFH·��$VLDQ�0DQDJHPHQW�DQG�%XVLQHVV�5HYLHZ��������SS��

��²��� 

6XWRSR��(�<��DQG�6ODPHW��$���������6WDWLVWLN�LQIHUHQVLDO��3HQHUELW�$QGL� 
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7(17$1*�3(18/,6 

 

0XNWDU�5HG\�6XVLOD��6�6L��0�6L�� 

67,(6,$�6XUDED\D 

SHQXOLV� PHPLOLNL� ODWDU� EHODNDQJ�

6WDWLVWLND�� 3HQXOLV� PHUXSDNDQ� OXOXVDQ� 6��

GDQ� 6�� 6WDWLVWLND� GDUL� ,QVWLWXW� 7HNQRORJL�

6HSXOXK�1RSHPEHU�6XUDED\D��3HQJDODPDQ�

SHQXOLV�GL�GXQLD�NHUMD�\DLWX�37�3HUWDPLQD�

�3HUVHUR�� VHEDJDL� SHVHUWD� PDJDQJ�� 37�

:DOGHQ� *OREDO� 6HUYLFH� VHEDJDL� 'DWD�

6FLHQWLVW�� 37� $VXUDQVL� 6LQDUPDV� VHEDJDL� $FWXDU\�� 37� $VXUDQVL�

-LZDVUD\D��3HUVHUR��VHEDJDL�5HVHDUFK�DQG�'HYHORSPHQW��$FWXDU\��

.HPHQWHULDQ�3835�VHEDJDL�6WDWLVWLFV�([SHUW�GDQ�67,(6,$�6XUDED\D�

VHEDJDL� /HFWXUHU� GDQ� 6WDWLVWLFLDQ�� 3HQXOLV� PHQJXDVDL� EHEHUDSD�

VRIWZDUH�VWDWLVWLN�VHSHUWL�6366��60$57�3/6��$026��/LVUHO��:DUS�

3/6��(YLHZV��0LQLWDE��5��6$6��67$7$��$UFYLHZ��'($3��2SHQEXJV��

GDQ�ODLQ�ODLQ\D��8QWXN�GLVNXVL�OHELK�ODQMXW�PHQJHQDL�DQDOLVLV�GDWD�

ELVD�GLVNXVL�PHODOXL�PXNWDUUHG\V#JPDLO�FRP� 
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���,17(535(7$6,�'$1�3(1*$0%,/$1�.(38786$1 

'U��0DJGDOHQD�/HVWDUL�*LQWLQJ��6�6RV���03$���0�,�.RP� 

8QLYHUVLWDV�3HOLWD�+DUDSDQ 

 

$� 3HQGDKXOXDQ 

'DODP�VXDWX�SHQHOLWLDQ�PDQDMHPHQ��SHQHOLWL�GLKDGDSNDQ�

SDGD� NRQGLVL� GLPDQD� MXPODK� VDPSHO� \DQJ� EHVDU� \DQJ�

PHPSXQ\DL� ODQGDVDQ� WHRUL�� 'DQ� GDODP� SHQHOLWLDQ� VHULQJ�

GLWHPXNDQ� KXEXQJDQ� DQWDU� YDULDEHO� \DQJ� VDQJDW� NRPSOHNV��

QDPXQ�XNXUDQ�VDPSHO�GDWDQ\D�NHFLO��3DUWLDO�/HDVW�6TXDUH� �3/6��

PHUXSDNDQ� VDODK� VDWX� PHWRGH� DOWHUQDWLI� 6WUXFWXUDO� (TXDWLRQ�

0RGHOLQJ� �6(0�� \DQJ� GDSDW� GLJXQDNDQ� XQWXN� PHQJDWDVL�

SHUPDVDODKDQ�WHUVHEXW��3HQGHNDWDQ�GDODP�6(0�DGD�GXD��\DLWX�

6(0�EHUEDVLV�NRYDULDQ��&RYDULDQFH�%DVHG�6(0�DWDX�&%�6(0��GDQ�

6(0� GHQJDQ� SHQGHNDWDQ� YDULDQFH� �9%�6(0�� GHQJDQ� WHNQLN�

3DUWLDO�/HDVW�6TXDUHV��3/6�6(0���3/6�30�NLQL�WHODK�PHQMDGL�DODW�

DQDOLVLV�\DQJ�SRSXOHU�GHQJDQ�EDQ\DNQ\D�SHQHOLWLDQ�LOPLDK�\DQJ�

PHQJJXQDNDQ�PHWRGH� LQL�� 3DUWLDO� /HDVW� 6TXDUH� GLVLQJNDW� 3/6�

PHUXSDNDQ� VDODK� VDWX� MHQLV� DQDOLVLV� 6(0� EHUEDVLV� NRPSRQHQ�

GHQJDQ� VLIDW� NRQVWUXN� IRUPDWLI�� 3/6� SHUWDPD� NDOL� GLJXQDNDQ�

XQWXN�PHQJRODK�GDWD�GL�ELGDQJ�HNRQRPHWULND�VHEDJDL�DOWHUQDWLI�

WHNQLN� 6(0� GHQJDQ� ODQGDVDQ� WHRUL� \DQJ� OHPDK�� 3/6� KDQ\D�

EHUIXQJVL�VHEDJDL�DODW�DQDOLVLV�SUHGLFWRU� 

3HPRGHODQ�&%�6(0�PHUXSDNDQ�PHWRGH�GRPLQDQ�XQWXN�

PHQJDQDOLVLV�KXEXQJDQ�NRPSOHNV�DQWDUD�YDULDEHO�REVHUYDVL�GDQ�

YDULDEHO�ODWHQ��+DLU�HW�DO���������'DODP�EHEHUDSD�WDKXQ�WHUDNKLU��

SHQHOLWLDQ�\DQJ�GLSXEOLNDVLNDQ�GHQJDQ�PHQJJXQDNDQ�3/6�6(0�

PHQLQJNDW� VHFDUD� VLJQLILNDQ� GLEDQGLQJNDQ� GHQJDQ� &%�6(0�

,17(535(7$6,�'$1�

3(1*$0%,/$1�

.(38786$1 



 

��� 

 

'$)7$5�3867$.$ 

 

+DLU�� -�)���+XOW�� *�7�0��� 5LQJOH�� &�0�� DQG� 6DUVWHGW��0�� �����D��� $�

3ULPHU� RQ� 3DUWLDO� /HDVW� 6TXDUHV� 6WUXFWXUDO� (TXDWLRQ�

0RGHOLQJ��3/6�6(0���6DJH��7KRXVDQG�2DNV��&$� 

+DLU��-�)���+XOW��*�7�0���5LQJOH��&�0���6DUVWHGW��0��DQG�7KLHOH��.�2��

�����E��´0LUURU��0LUURU�RQ�WKH�ZDOO��D�FRPSDUDWLYH�HYDOXDWLRQ�

RI�FRPSRVLWH�EDVHG�VWUXFWXUDO�HTXDWLRQ�PRGHOLQJ�PHWKRGVµ��

-RXUQDO�RI�WKH�$FDGHP\�RI�0DUNHWLQJ�6FLHQFH��9RO�����1R�����

SS���������� 

+DLU��-�)���5LQJOH��&�0��DQG�6DUVWHGW��0����������´3/6�6(0��,QGHHG�D�

VLOYHU�EXOOHWµ��-RXUQDO�RI�0DUNHWLQJ�7KHRU\�DQG�3UDFWLFH��9RO��

���1R�����SS���������� 

+DLU��-�)���5LQJOH��&�0��DQG�6DUVWHGW��0����������´3DUWLDO�OHDVW�VTXDUHV�

VWUXFWXUDO� HTXDWLRQ� PRGHOLQJ�� ULJRURXV� DSSOLFDWLRQV�� EHWWHU�

UHVXOWV�DQG�KLJKHU�DFFHSWDQFHµ��/RQJ�5DQJH�3ODQQLQJ��9RO�����

1RV������SS������� 

+DLU��-�)���6DUVWHGW��0��DQG�5LQJOH��&�0����������´5HWKLQNLQJ�VRPH�RI�

WKH�UHWKLQNLQJ�RI�SDUWLDO�OHDVW�VTXDUHVµ��(XURSHDQ�-RXUQDO�RI�

0DUNHWLQJ��)RUWKFRPLQJ�� 

+DLU��-�)���6DUVWHGW��0���+RSNLQV��/��DQG�.XSSHOZLHVHU��9�*����������

´3DUWLDO� OHDVW� VTXDUHV� VWUXFWXUDO� HTXDWLRQ� PRGHOLQJ� �3/6�

6(0��� DQ� HPHUJLQJ� WRRO� LQ� EXVLQHVV� UHVHDUFKµ�� (XURSHDQ�

%XVLQHVV�5HYLHZ��9RO�����1R�����SS���������� 

+DLU�� -�)��� 6DUVWHGW�� 0��� 0DWWKHZV�� /�� DQG� 5LQJOH�� &�0�� ��������

´,GHQWLI\LQJ� DQG� WUHDWLQJ� XQREVHUYHG� KHWHURJHQHLW\� ZLWK�

),0,;�3/6�� SDUW� ,� ²� PHWKRGµ�� (XURSHDQ� %XVLQHVV� 5HYLHZ��

9RO�����1R�����SS�������� 

+DLU��-�)���6DUVWHGW��0���3LHSHU��7�0��DQG�5LQJOH��&�0����������´7KH�

XVH�RI�SDUWLDO� OHDVW� VTXDUHV� VWUXFWXUDO� HTXDWLRQ�PRGHOLQJ� LQ�

VWUDWHJLF�PDQDJHPHQW�UHVHDUFK��D�UHYLHZ�RI�SDVW�SUDFWLFHV�DQG�

UHFRPPHQGDWLRQV� IRU� IXWXUH� DSSOLFDWLRQVµ�� /RQJ� 5DQJH�

3ODQQLQJ��9RO�����1RV������SS���������� 



 

��� 

 

+DLU�� -�)��� 6DUVWHGW�� 0��� 5LQJOH�� &�0�� DQG� *XGHUJDQ�� 6�3�� ��������

$GYDQFHG�,VVXHV�LQ�3DUWLDO�/HDVW�6TXDUHV�6WUXFWXUDO�(TXDWLRQ�

0RGHOLQJ��3/6�6(0���6DJH��7KRXVDQG�2DNV��&$� 

+DLU��-�)���6DUVWHGW��0���5LQJOH��&�0���HW�DO�������E���´$Q�DVVHVVPHQW�

RI� WKH� XVH� RI� SDUWLDO� OHDVW� VTXDUHV� VWUXFWXUDO� HTXDWLRQ�

PRGHOLQJ�LQ�PDUNHWLQJ�UHVHDUFKµ��-RXUQDO�RI�WKH�$FDGHP\�RI�

0DUNHWLQJ�6FLHQFH��9RO�����1R�����SS��������� 

5LFKWHU��1�)��� &HSHGD�&DUULBRQ��*��� 5ROGiQ�� -�/�� DQG�5LQJOH��&�0��

�������� ´(XURSHDQ�PDQDJHPHQW� UHVHDUFK�XVLQJ� SDUWLDO� OHDVW�

VTXDUHV�VWUXFWXUDO�HTXDWLRQ�PRGHOLQJ��3/6�6(0���HGLWRULDOµ��

(XURSHDQ�0DQDJHPHQW�-RXUQDO��9RO�����1R�����SS���������� 

5LQJOH��&�0���6DUVWHGW��0��DQG�0RRL��(�$����������´5HVSRQVH�EDVHG�

VHJPHQWDWLRQ� XVLQJ� ILQLWH� PL[WXUH� SDUWLDO� OHDVW� VTXDUHV��

WKHRUHWLFDO� IRXQGDWLRQV� DQG� DQ� DSSOLFDWLRQ� WR� DPHULFDQ�

FXVWRPHU� VDWLVIDFWLRQ� LQGH[� GDWDµ�� $QQDOV� RI� ,QIRUPDWLRQ�

6\VWHPV��9RO�����SS�������� 
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7(17$1*�3(18/,6 

 

'U��0DJGDOHQD�/HVWDUL�*LQWLQJ��6�6RV���03$���

0�,�.RP� 

8QLYHUVLWDV�3HOLWD�+DUDSDQ 

3HQXOLV�DGDODK�GRVHQ�WHWDS�SDGD�3URJUDP�

6WXGL� ,OPX� .RPXQLNDVL�� 8QLYHUVLWDV� 3HOLWD�

+DUDSDQ�� 0HQ\HOHVDLNDQ� SHQGLGLNDQ� 6�� SDGD�

MXUXVDQ� ,OPX� .RPXQLNDVL� GHQJDQ� NRQVHQWUDVL�

-XUQDOLVWLN� GDQ� .RPXQLNDVL� SHPDVDUDQ� GDQ�

SHULNODQDQ�� 6�� SDGD� MXUXVDQ� 0DQDMHPHQ� .RPXQLNDVL� GDQ�

0DQDMHPHQ� +5'� GDQ� 6�� SDGD� -XUXVDQ� 5LVHW� 0DQDMHPHQ� XQWXN�

NRQVHQWUDVL� 0DUNHWLQJ�� 6HEHOXP� PHQMDGL� GRVHQ� 3HQXOLV� DGDODK�

VHRUDQJ� JUHHQSUHQHXU� PHODOXL� WXOLVDQQ\D� 3HQXOLV� EHUKDUDS� GDSDW�

PHPEHULNDQ� PRWLYDVL� EDJL� SHODNX� XVDKD� XQWXN� EHUVDPD�VDPD�

PHPEHULNDQ�NRQWULEXVL�\DQJ�EDLN�EDJL��3��SHRSOH��SODQHW��DQG�SURILW�� 

 

  



 

��� 

 

%$% 

���3(1<8681$1�/$325$1�3(1(/,7,$1 

(ID�,UGKD\DQWL��6�(���0�0 

8QLYHUVLWDV�7DQMXQJSXUD 

 

$� 3HQGDKXOXDQ 

/DSRUDQ�EHUGDVDUNDQ�.%%,�EHUDVDO�GDUL�NDWD�GDVDU�ODSRU�

\DQJ�DUWLQ\D�VHJDOD�VHVXDWX�\DQJ�GLODSRUNDQ��/DSRUDQ�PHQXUXW�

�3DVDULEX��HW�DO����������DGDODK�VHEXDK�WLQGDNDQ�PHQ\DPSDLNDQ�

VXDWX�KDVLO� DWDX� LQIRUPDVL�GDUL� VXDWX�NHJLDWDQ�\DQJ�GLODNXNDQ�

GHQJDQ� VHQJDMD� ROHK� VHVHRUDQJ� \DQJ� PDQD� GHQJDQ� WXMXDQ�

PHQGDSDWNDQ� SHQJHWDKXDQ� DWDX� LQIRUPDVL� EDUX�� /DSRUDQ�

ELDVDQ\D� EHUEHQWXN� ODSRUDQ� \DQJ� GLODNXNDQ� GDODP� VXWX�

NHJLDWDQ�\DQJ�EHUODQJVXQJ�GLPDQD�ODSRUDQ�KDUXV�VHVXDL�GHQJDQ�

GDWD�GDQ�FDWDWDQ�\DQJ�NRQNULW�VHUWD�MHODV��6HGDQJNDQ�SHQHOLWLDQ�

PHUXSDNDQ� SURVHV� PHQFDUL� GDQ� PHQJXPSXONDQ� LQIRUPDVL�

GDODP�EHQWXN�ULVHW��SHQJXPSXODQ�GDWD�GHQJDQ�WXMXDQ�PHQFDUL�

LQIRUPDVL� DWDX� SHQJHWDKXDQ� EDUX� \DQJ� GLODNXNDQ� VHFDUD�

WHUVXVXQ�� /DSRUDQ� SHQHOLWLDQ�PHUXSDNDQ� ODSRUDQ� \DQJ� GLEXDW�

\DQJ� EHUDVDO� GDUL� KDVLO� SHQHOLWLDQ� WHUKDGDS� VHVXDWX� JHMDOD��

%HUGDVDUNDQ� KDNLNDWQ\D� ODSRUDQ� EHULVLNDQ� WLJD� KDO� \DQJ�

GLODSRUNDQ�\DLWX���DSD�\DQJ�GLODSRUNDQ��VLDSD�\DQJ�PHODSRUNDQ�

GDQ� NHSDGD� VLDSD� ODSRUDQ� WHUVHEXW� GLEHULNDQ�� 3HQHOLWLDQ� DNDQ�

GLDQJJDS�VHOHVDL�MLND�WHODK�GLEXDW�VXDWX�ODSRUDQ�SHQHOLWLDQ�\DQJ�

DNDQ� GLGRNXPHQWDVLNDQ� DWDX� GLRODK� PHQMDGL� VHEXDK� QDVNDK�

LOPLDK� 

/DSRUDQ� 3HQHOLWLDQ� PHUXSDNDQ� GRNXPHQ� WHUWXOLV�

SHODNVDDQ� KDVLO� SHQHOLWLDQ� \DQJ� GLEXDW� GDQ� GLVXVXQ�

PHQJJXQDNDQ� PHWRGH� SHQXOLVDQ� GDQ� VLVWHPDWLND� WHUWHQWX�

3(1<8681$1�

/$325$1�

3(1(/,7,$1 



 

��� 

 

'$)7$5�3867$.$ 

 

)DGMDUDMDQL� 6LWL�� 0�� HW� DO��� ������ 0HWRGRORJL� 3HQHOLWLDQ� 3HQGHNDWDQ�

0XOWLGLVLSOLQH��*RURQWDOR��,GHDV�3XEOLVKLQJ� 

3DVDULEX��%�� 6���+HUDZDWL��$���8WRPR��.��:��	�$ML��5��+�� 6��� ������

0HWRGRORJL� 3HQHOLWLDQ� 8QWXN� (NRQRPL� GDQ� %LVQLV�� &HWDNDQ�

3HUWDPD�SHQ\XQW��%DQWHQ��0HGLD�(GX�3XVWDND� 

6XSUL\DQWR��������0HWRGRORJL�5LVHW�%LVQLV��-DNDUWD��37�,QGHNV� 

  



 

��� 

 

7(17$1*�3(18/,6 

 

(ID�,UGKD\DQWL��6�(���0�0 

8QLYHUVLWDV�7DQMXQJSXUD 

3HQXOLV� ODKLU� GL� 3RQWLDQDN� WDQJJDO� ���

$SULO� ������ 3HQXOLV� DGDODK� GRVHQ� WHWDS� SDGD�

3URJUDP� 6WXGL� 0DQDMHPHQ� )DNXOWDV� (NRQRPL�

8QLYHUVLWDV� 7DQMXQJSXUD�� 0HQ\HOHVDLNDQ�

SHQGLGLNDQ�6��GDQ�6��GL�)DNXOWDV�(NRQRPL�GDQ�

%LVQLV� 8QLYHUVLWDV� 7DQMXQJSXUD�� 3HQXOLV� PHQHNXQL� ELGDQJ�

0DQDMHPHQ� 6XPEHU� 'D\D� 0DQXVLD�� 6DDW� LQL� SHQXOLV� EHUJDEXQJ�

GDODP� )RUXP� 0DQDMHPHQ� ,QGRQHVLD� �)0,��� $VRVLDVL� 'RVHQ�

3HUJXUXDQ� 7LQJJL� �$'3(57,6,��� GDQ� )RUXP� 7HDFKHUSUHQHXU�

,QGRQHVLD�� 3HQXOLV� SHUQDK� PHQHUELWNDQ� NDU\D� EHUXSD� %XNX�

0RQRJUDI� ´&XOWXUH� 2UJDQL]DWLRQ� 7HUKDGDS� 3UHVWDVL� .HUMD� SDGD�

3(580�'$05,�&DEDQJ�3RQWLDQDNµ��3HQXOLV�MXJD�DNWLI�PHODNXNDQ�

SHQHOLWLDQ� \DQJ� GLWHUELWNDQ� GL� EHEHUDSD� MXUQDO� QDVLRQDO�

WHUDNUHGLWDVL� 

 

  



 

��� 

 

%$% 

���(7,.$�3(1(/,7,$1�'$/$0�0$1$-(0(1 

$QD�)LWUL\DWXO�%LOJLHV��6�(���0�0� 

8QLYHUVLWDV�,VODP�'DUXO�¶8OXP�/DPRQJDQ 

 

$� 3HQGDKXOXDQ 

'DODP�HUD�JOREDOLVDVL�GDQ�NRPSOHNVLWDV�ELVQLV�\DQJ�WHUXV�

EHUNHPEDQJ�� SHQHOLWLDQ� GDODP� ELGDQJ� PDQDMHPHQ� PHQMDGL�

VXDWX� NHEXWXKDQ� \DQJ� PHQGHVDN�� 0HODOXL� PHWRGH� SHQHOLWLDQ�

PDQDMHPHQ��SDUD�DNDGHPLVL��SUDNWLVL��GDQ�SHQJDPELO�NHSXWXVDQ�

GDSDW�PHPDKDPL�GLQDPLND�RUJDQLVDVL��VWUDWHJL�PDQDMHULDO��GDQ�

IHQRPHQD� ELVQLV� VHFDUD� OHELK� PHQGDODP�� 1DPXQ�� GL� EDOLN�

NHEHUKDVLODQ� SHQHOLWLDQ� LQL�� WHUGDSDW� DVSHN� \DQJ� WLGDN� NDODK�

SHQWLQJ��\DLWX�HWLND�SHQHOLWLDQ��(WLND�SHQHOLWLDQ�GDODP�NRQWHNV�

PDQDMHPHQ�PHQ\DQJNXW�WDQJJXQJ�MDZDE�PRUDO�SHQHOLWL�GDODP�

PHUDQFDQJ�� PHODNVDQDNDQ�� GDQ� PHQ\DMLNDQ� KDVLO� SHQHOLWLDQ��

0HQXUXW� +�� $�� 0XVWDID�� HWLND� DGDODK� GLVLSOLQ� LOPX� \DQJ�

PHQJNDML� SHULODNX� \DQJ� SRVLWLI� GDQ� QHJDWLI�� GHQJDQ�

PHPSHUKDWLNDQ� WLQGDNDQ� PDQXVLD� VHMDXK� SHQJHWDKXDQ� GDQ�

SHPDKDPDQ�PDQXVLD��6HGDQJNDQ�PHQXUXW�'5��-DPHV�-��6SLOODQH�

6-�� HWLND� PHOLEDWNDQ� SHQJDPDWDQ� WHUKDGDS� SHULODNX� PDQXVLD�

GDODP� SURVHV� SHQJDPELODQ� NHSXWXVDQ� \DQJ� WHUNDLW� GHQJDQ�

DVSHN�PRUDO�� (WLND� OHELK� IRNXV� SDGD� SHQHUDSDQ� QDODU� GHQJDQ�

RE\HNWLYLWDV� XQWXN� PHQHQWXNDQ� NHEHQDUDQ� DWDX� NHODODLDQQ\D��

VHUWD�SHULODNX�VHVHRUDQJ�WHUKDGDS�RUDQJ�ODLQ��3XMDQDUNR�������� 

3HQHOLWLDQ�PHUXSDNDQ�VDODK�VDWX�NHJLDWDQ�SHQWLQJ�GDODP�

PDQDMHPHQ��&OLIIRUG�:RRG\�PHQJXWDUDNDQ�EDKZD�SHQJHUWLDQ�

SHQHOLWLDQ� LDODK� VXDWX� SHQGHNDWDQ� XQWXN� PHQJHPEDQJNDQ�

SHPLNLUDQ� NULWLV�� 3URVHV� SHQHOLWLDQ� PHQFDNXS� NHJLDWDQ�

(7,.$�3(1(/,7,$1�

'$/$0�

0$1$-(0(1 



 

��� 

 

'$)7$5�3867$.$ 

 

+DU\DQL�� :�� DQG� 6HWL\REURWR�� ,�6�,�� �������0RGXO� (WLND� 3HQHOLWLDQ��

0RGXO�(WLND�3HQHOLWLDQ�-DNDUWD�VHODWDQ� 

-D\DSXWUD��$�� ������� ¶7DQWDQJDQ�3URIHVL�3HQHOLWL��6DWX�6WXGL�.DVXV�

3XVDW� 3HQHOLWLDQ�'DQ� 3HQJHPEDQJDQ�.HVHMDKWHUDDQ� 6RVLDO·��

6RVLR�,QIRUPD��SS����²����GRL����������LQI�Y�L������ 

.HUDI��6��DQG�,PDP��5�+���������(WLND�ELVQLV� <RJ\DNDUWD��.DQLVLXV� 

1DWLRQDO�$FDGHP\�������� ¶(WLND�3HQHOLWL·��0HWRGH�3HQHOLWLDQ��SS���²

���� $YDLODEOH� DW��

KWWSV���UHSRVLWRU\�LSE�DF�LG�MVSXL�ELWVWUHDP�������������

�������HWLND�SHQHOLWL�SGI� 

1RWRDWPRGMR�� 6�� �������� 0HWRGRORJL� 3HQHOLWLDQ� .HVHKDWDQ� 7DKXQ�

����� 

3URI�� 0XFKOLV� +DPGL�� 0�3�$�� 3�'�� ������� ¶3DUDGLJPD� GDQ� (WLND�

3HQHOLWLDQ·�� 8QLYHUVLWDV� 7HUEXND�� SS�� �²���� $YDLODEOH� DW��

KWWSV���ZZZ�SXVWDND�XW�DF�LG�OLE�GDSX�����PHWRGH�

SHQHOLWLDQ�� 

3XMDQDUNR�� 0�� ������� ¶(WLND� .RPXQLNDVL� 9HUEDO� GDODP� 3HQXOLVDQ�

%HULWD�GL�0HGLD�2QOLQH·��-XUQDO�&LWUD��������SS���²���$YDLODEOH�

DW��

KWWS���MXUQDOFLWUD�LG�LQGH[�SKS�-&1�DUWLFOH�YLHZ�����$

KWWS���MXUQDOFLWUD�LG�LQGH[�SKS�-&1�DUWLFOH�YLHZ)LOH����

��� 

3XUQLD�� '�6�� DQG�$ODZL\DK�� 7�� ������� ¶0HWRGH� 3HQHOLWLDQ� 6WUDWHJL�

0HQ\XVXVQ�7XJDV�$NKLU·��SS���²��� 

5LWD� $PEDUZDWL�� 5�$�� DQG� 6XPDUWLN�� 6�� ������� %XNX� $MDU� 0HWRGH�

3HQHOLWLDQ�0DQDMHPHQ��%XNX�$MDU�0HWRGH�3HQHOLWLDQ�0DQDMHPHQ��

GRL��������������������������������� 

68/,67<$1�� 5�%��� (UPDZDWL�� (�� DQG� <XQXV� $UL\RQR�� .�� �������

¶0DQDMHPHQ� 5HWHQVL� GDODP� 8SD\D� 0HPSHUWDKDQNDQ�

.DU\DZDQ� PHODOXL� 'RURQJDQ� .HSXDVDQ� GDQ� .RPLWPHQ·��



 

��� 

 

:LJDß�� -XUQDO� 3HQHOLWLDQ� ,OPX� (NRQRPL�� ������ SS�� ��²����

GRL����������ZLJD�Y�L������ 

6XU\DQWR��'�������D��¶(WLND�3HQHOLWLDQ·��%HUNDOD�$UNHRORJL��SS����²����

GRL����������MED�Y��L������ 

6XU\DQWR��'�������E��¶(WLND�3HQHOLWLDQ·��%HUNDOD�$UNHRORJL���������SS��

��²����GRL����������MED�Y��L������ 
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$QD�)LWUL\DWXO�%LOJLHV��6�(���0�0� 

8QLYHUVLWDV�,VODP�'DUXO�¶8OXP�/DPRQJDQ 

3HQXOLV�DGDODK�GRVHQ�WHWDS�SDGD�SURJUDP�

VWXGL�0DQDMHPHQ�)DNXOWDV�(NRQRPL�8QLYHUVLWDV�

,VODP� 'DUXO� ¶8OXP� /DPRQJDQ�� 0HQ\HOHVDLNDQ�

3HQGLGLNDQ� 6�� SDGD� MXUXVDQ� PDQDMHPHQ� SDGD�

WDKXQ������GDQ�6��SDGD� WDKXQ������8QLYHUVLWDV�

3HPEDQJXQDQ�1DVLRQDO�9HWHUDQ�-DWLP���'DQ�VDDW�LQL�VHGDQJ�ODQMXW�

VWXGL�6��'RNWRUDO�0DQDMHPHQ�GL�8QLYHUVLWDV�GL�6XUDED\D� 

(PDLO��DQDILWUL\DWXOELOJLHV#XQLVGD�DF�LG 

 

  



 

��� 
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���7$17$1*$1�'$1�0$6$�'(3$1�3(1(/,7,$1�0$1$-(0(1 

'U��+DUGLZLQRWR��6�(���0�6L� 

8QLYHUVLWDV�0XKDPPDGL\DK�6HPDUDQJ 

 

$� 3HQGDKXOXDQ 

%DE� LQL� PHQGLVNXVLNDQ� KDO� SHQWLQJ� WHUNDLW� PDVD� GHSDQ�

SHQHOLWLDQ� PDQDMHPHQ� GL� SHUJXUXDQ� WLQJJL�� 3HQHOLWLDQ�

PDQDMHPHQ� VDQJDW� SHQWLQJ� GDODP� PHQFDSDL� WXMXDQ� SURVHV�

PHQLQJNDWNDQ� NDSDVLWDV� SHPEHODMDUDQ�� 3URVHV� SHPEHODMDUDQ�

SHQHOLWLDQ� PDQDMHPHQ� GL� SHUJXUXDQ� WLQJJL� PHQMDGL� VDQJDW�

SHQWLQJ�XQWXN�PHQLQJNDWNDQ�KDVLO�SHPEHODMDUDQ��+DO�GHPLNLDQ�

VDQJDW� PHPEXWXKNDQ� SHQHOLWLDQ� GL� ELGDQJ� VXPEHU� GD\D�

PDQXVLD� \DQJ� EHUNXDOLWDV�� 3HUJXUXDQ� WLQJJL� PHPLOLNL� SHUDQ�

PHQJKDVLONDQ� VXPEHU� GD\D�PDQXVLD� \DQJ�PHPHQXKL� VWDQGDU�

WHUVHEXW� 

.DUHQDQ\D�� SHUJXUXDQ� WLQJJL� VDQJDW� GLEXWXKNDQ� GDODP�

PHQLQJNDWNDQ� SHUDQ� SHQHOLWLDQ� VHKLQJJD� EHUGDPSDN� SDGD�

NHPDMXDQ�GDQ�NHVHMDKWHUDDQ�EDJL�PDV\DUDNDW��/DQJNDK�SHQWLQJ�

GDODP� PHPSHUVLDSNDQ� JHQHUDVL� \DQJ� PDPSX� PHQJKDGDSL�

WDQWDQJDQ�GL�PDVD�GHSDQ�VHUWD�PHZXMXGNDQ�QHJDUD�PDMX�GDODP�

ZDNWX�\DQJ�DNDQ�GDWDQJ��.HWHUNDLWDQ�DQWDUD�SHUJXUXDQ� WLQJJL�

GHQJDQ� SHQHOLWLDQ� VHPDNLQ� NXDW�� ,OPX� SHQJHWDKXDQ� GDSDW�

PHQLQJNDWNDQ�NHVHMDKWHUDDQ�EDJL�PDV\DUDNDW�PHODOXL�SHQHOLWLDQ�

WHUNDLW�GHQJDQ�NHEXWXKDQ�PDV\DUDNDW� 

,PPDQXHO� .DQW� ������������ GDQ� -RKQ� 6WXDUW�0LOO� ������

������ PHQMHODVNDQ� WHQWDQJ� KXEXQJDQ� DQWDUD� NHKLGXSDQ�

PDV\DUDNDW� GHQJDQ� LOPX� SHQJHWDKXDQ�� .DQW�PHQJKXEXQJNDQ�

DQWDUD�SHQHOLWLDQ�GHQJDQ�PRUDO�\DQJ�GDSDW�EHUNRQWULEXVL�SDGD�

7$17$1*$1�'$1�0$6$�

'(3$1�3(1(/,7,$1�

0$1$-(0(1 



 

��� 

 

'$)7$5�3867$.$ 

 

$ODMPL�� %��� 	� $OKDML�� 7�� �������� 0DSSLQJ� WKH� ILHOG� RI� NQRZOHGJH�

PDQDJHPHQW��%LEOLRPHWULF�DQG�FRQWHQW�DQDO\VLV�RI�MRXUQDO�RI�

LQIRUPDWLRQ�	�NQRZOHGJH�PDQDJHPHQW� IRU� WKH�SHULRG� IURP�

����²������ -RXUQDO� RI� ,QIRUPDWLRQ� 	� .QRZOHGJH� 0DQDJHPHQW��

������� ��������� � KWWSV���GRL�RUJ��

��������6������������������ 

$QWRQHOOL�� &��� 	� &RORPEHOOL�� $�� �������� ([WHUQDO� DQG� LQWHUQDO�

NQRZOHGJH� LQ� WKH� NQRZOHGJH� JHQHUDWLRQ� IXQFWLRQ�� ,QGXVWU\�

DQG� ,QQRYDWLRQ�� ������� ���²����� KWWSV���GRL��

RUJ�������������������������������� 

%DLPD��*���)RUOLDQR��&���6DQWRUR��*���	�9URQWLV��'����������,QWHOOHFWXDO�

FDSLWDO�DQG�EXVLQHVV�PRGHO��$�V\VWHPDWLF�OLWHUDWXUH�UHYLHZ�WR�

H[SORUH�WKHLU�OLQNDJHV��-RXUQDO�RI�,QWHOOHFWXDO�&DSLWDO������²�����

KWWSV���GRL�RUJ����������-,&�������������� 

%DPEHU��(��0LFKDHO���������2SSRUWXQLWLHV�LQ�%HKDYLRUDO�$FFR�XQWLQJ�

5HVHDUFK���%HKD�YLRUDO�5HVHDUFK�LQ�$FFRXQWLQJ���9RO�����KDO��������� 

%DPHO��1���3HUHLUD��9���%DPHO��8���	�&DSSLHOOR��*����������.QRZOHGJH�

PDQDJHPHQW�ZLWKLQ�D�VWUDWHJLF�DOOLDQFHV�FRQWH[W��3DVW��SUHVHQW�

DQG� IXWXUH�� -RXUQDO� RI� .QRZOHGJH� 0DQDJHPHQW�� �������� ����²

������KWWSV���GRL�RUJ����������-.0��������������� 

%DR��<����������2UJDQL]DWLRQDO�UHVLVWDQFH�WR�SHUIRUPDQFH�HQKDQFLQJ�

WHFKQRORJLFDO� LQQRYDWLRQV�� $� PRWLYDWLRQ�WKUHDW�DELOLW\�

IUDPHZRUN�� -RXUQDO� RI�%XVLQHVV�	� ,QGXVWULDO�0DUNHWLQJ�� �������

���²�����KWWSV���GRL�RUJ����������������������������� 

%DUWXQHN��-��0����������$FDGHPLF�SUDFWLWLRQHU�FROODERUDWLRQ�QHHG�QRW�

UHTXLUH� MRLQW� RU� UHOHYDQW� UHVHDUFK�� 7RZDUG� D� UHODWLRQDO�

VFKRODUVKLS� RI� LQWHJUDWLRQ�� $FDGHP\� RI� 0DQDJHPHQW� -RXUQDO��

������� ����²������ KWWSV���GRL�RUJ��

��������DPM���������������� 

  



 

��� 

 

%HGIRUG�� '�� $�� '�� �������� (QKDQFLQJ� DFFHVV� WR� NQRZOHGJH�

PDQDJHPHQW� OLWHUDWXUH³$� SURSRVDO� IRU� GRPDLQ�EDVHG�

FODVVLILFDWLRQ�VFKHPH�DQG�WKHVDXUXV��-RXUQDO�RI�,QIRUPDWLRQ�	�

.QRZOHGJH� 0DQDJHPHQW�� ������� ���������

KWWSV���GRL�RUJ���������6������������������ 

%LVKRS�� '�� $�� �������� .H\� SHUIRUPDQFH� LQGLFDWRUV�� ,GHDWLRQ� WR�

FUHDWLRQ�� ,(((�(QJLQHHULQJ�0DQDJHPHQW�5HYLHZ�� ������� ��²����

KWWSV���GRL�RUJ���������(05���������������� 

%RUGHOHDX�� )��(��� 0RVFRQL�� (��� 	� 6DQWD�(XODOLD�� /�� $�� '�� ��������

%XVLQHVV�LQWHOOLJHQFH�DQG�DQDO\WLFV�YDOXH�FUHDWLRQ�LQ�,QGXVWU\�

����� $� PXOWLSOH� FDVH� VWXG\� LQ� PDQXIDFWXULQJ� PHGLXP�

HQWHUSULVHV��3URGXFWLRQ�3ODQQLQJ�	�&RQWURO�� ����²���� ���²�����

KWWSV���GRL�RUJ��������������������������������� 

%RXOHVQDQH�� 6��� 	� %RX]LGL�� /�� �������� 7KH� PHGLDWLQJ� UROH� RI�

LQIRUPDWLRQ� WHFKQRORJ\� LQ� WKH� GHFLVLRQ�PDNLQJ� FRQWH[W��

-RXUQDO� RI� (QWHUSULVH� ,QIRUPDWLRQ�0DQDJHPHQW�� ������� ���²�����

KWWSV���GRL�RUJ����������-(,0��������������� 

&DEH]D�3XOOpV�� '��� )HUQiQGH]�3pUH]�� 9��� 	� 5ROGiQ�%UDYR�� 0�� ,��

�������� ,QWHUQDO� QHWZRUNLQJ� DQG� LQQRYDWLRQ� DPELGH[WHULW\��

7KH�PHGLDWLQJ�UROH�RI�NQRZOHGJH�PDQDJHPHQW�SURFHVVHV�LQ�

XQLYHUVLW\�UHVHDUFK��(XURSHDQ�0DQDJHPHQW�-RXUQDO������������²

�����KWWSV���GRL�RUJ���������M�HPM��������������� 

&DEH]D�3XOOpV�� '��� )HUQiQGH]�3pUH]�� 9��� 	� 5ROGiQ�%UDYR�� 0�� ,��

�������� ,QWHUQDO� QHWZRUNLQJ� DQG� LQQRYDWLRQ� DPELGH[WHULW\��

7KH�PHGLDWLQJ�UROH�RI�NQRZOHGJH�PDQDJHPHQW�SURFHVVHV�LQ�

XQLYHUVLW\�UHVHDUFK��(XURSHDQ�0DQDJHPHQW�-RXUQDO������������²

�����KWWSV���GRL�RUJ���������M�HPM��������������� 

&DUQDEXFL�� *��� 	�2SHUWL�� (�� ��������:KHUH� GR� ILUPV·� UHFRPELQDQW�

FDSDELOLWLHV� FRPH� IURP"� ,QWUDRUJDQL]DWLRQDO� QHWZRUNV��

NQRZOHGJH�� DQG� ILUPV·� DELOLW\� WR� LQQRYDWH� WKURXJK�

WHFKQRORJLFDO� UHFRPELQDWLRQ�� 6WUDWHJLF� 0DQDJHPHQW� -RXUQDO��

������������²������KWWSV���GRL�RUJ���������VPM�������� 



 

��� 

 

&DUQDEXFL�� *��� 	�2SHUWL�� (�� ��������:KHUH� GR� ILUPV·� UHFRPELQDQW�

FDSDELOLWLHV� FRPH� IURP"� ,QWUDRUJDQL]DWLRQDO� QHWZRUNV��

NQRZOHGJH�� DQG� ILUPV·� DELOLW\� WR� LQQRYDWH� WKURXJK�

WHFKQRORJLFDO� UHFRPELQDWLRQ�� 6WUDWHJLF� 0DQDJHPHQW� -RXUQDO��

������������²������KWWSV���GRL�RUJ���������VPM�������� 

&RYDOHVNL�� 0DUN� $��� 0DUN�:�� 'LUVPLWK�� GDQ� 6DMD\� 6DPXHO�� ������

�0DQDJHULDO� $F� �� FRXQWLQJ� 5HVHDUFK�� 7KH� &RQWULEXWLRQV� RI�

2UJDQL]DWLRQDO� DQG� 6RFLRORJLFDO� 7KHRULHV��� -RXUQDO� RI�

0DQDJHPHQW�$FFRXQLLQJ�5HVHVHDUF�.�9RO�����KDO������� 

)HUUDUD��(���'H�0HR��3���)LXPDUD��*���	�%DXPJDUWQHU��5����������:HE�

GDWD� H[WUDFWLRQ�� DSSOLFDWLRQV� DQG� WHFKQLTXHV�� $� VXUYH\��

.QRZOHGJH�%DVHG� 6\VWHPV�� ���� ���²����� KWWSV����

GRL�RUJ���������M�NQRV\V�������������� 

)HUUDULV��$���6DQWRUR��*���	�%UHVFLDQL��6����������2SHQ�LQQRYDWLRQ�LQ�

PXOWLQDWLRQDO� FRPSDQLHV·� VXEVLGLDULHV�� 7KH� UROH� RI� LQWHUQDO�

DQG� H[WHUQDO� NQRZOHGJH�� (XURSHDQ� -RXUQDO� RI� ,QWHUQDWLRQDO�

0DQDJHPHQW�� ��� ����� ���²�����

LQGHUVFLHQFHRQOLQH�FRP�GRL�DEV����������

(-,0�������������� 

)RVWHU��*HRUJH�GDQ�6��0DUN�<RXQJ���������)URQWLHUV�RI�0DQDJHPHQW�

$FFRXQWLQJ� 5HVHDUFK��� -RXUQDO� RI� 0DQDJHPHQW� $FFRXQWLQJ�

5HVHDUFK��9RO�����KDO��������-XUQDO�(NRQRPL�GDQ�%LVQLV�,QGRQHVLD�

9RO����7DKXQ������ 

)XFKV��0���+|SNHQ��:���	�/H[KDJHQ��0����������%LJ�GDWD�DQDO\WLFV�

IRU� NQRZOHGJH�JHQHUDWLRQ� LQ� WRXULVP�GHVWLQDWLRQV� ²�$� FDVH�

IURP�6ZHGHQ��-RXUQDO�RI�'HVWLQDWLRQ�0DUNHWLQJ�	�0DQDJHPHQW��

���������²�����KWWSV���GRL��RUJ���������M�MGPP�������������� 

*DUFLD�0RUDOHV�� 9�� -��� 0DUWtQ�5RMDV�� 5��� 	� /DUGyQ�/ySH]�� 0�� (��

�������� ,QIOXHQFH� RI� VRFLDO� PHGLD� WHFKQRORJLHV� RQ�

RUJDQL]DWLRQDO� SHUIRUPDQFH� WKURXJK� NQRZOHGJH� DQG�

LQQRYDWLRQ�� %DOWLF� -RXUQDO� RI� 0DQDJHPHQW�� ������� ���²�����

KWWSV���GRL��RUJ���������%-0��������������� 



 

��� 

 

*DYLULD�0DULQ��0���0HULJR��-��0���	�3RSD��6����������7ZHQW\�\HDUV�RI�

WKH� -RXUQDO� RI� .QRZOHGJH� 0DQDJHPHQW�� $� ELEOLRPHWULF�

DQDO\VLV�� -RXUQDO� RI�.QRZOHGJH�0DQDJHPHQW�� ������� ����²������

KWWSV���GRL�RUJ����������-.0�������������� 

.HDWLQJ�� 3DWULFN� -��� ������ �$� )UDPHZRUN� IRU� &ODVVLI\LQJ� DQG�

(YDOXDWLQJ�WKH�7KHR�UHWLFDO�&RQWULEXWLRQ�V�RI�&DVH�5HVHDUFK�

LQ� 0DQDJHPHQW� $FFRXQWLQJ��� -RXUQDO� RI� 0DQDJHPHQW�

$FFRXQWLQJ�5HVHDUFK��9RO�����KDO�������� 

6DUDVRWD�� )/�� 6KLHOG��0LFKDHO�'�� ������ �5HVHDUFK� LQ�0DQD� JHPHQW�

$FFRXQWLQJ� E\� 1RUWK� $PHULFDQV� LQ� WKH� ����V��-RXUQDO� RI�

0DQDJHPHQW�$FFRXQWLQJ�5HVHDUFK���9RO�����KDO������� 
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'U��+DUGLZLQRWR��6�(���0�6L� 

8QLYHUVLWDV�0XKDPPDGL\DK�6HPDUDQJ 

3HQXOLV� ODKLU� GL� -HSDUD� ��� )HEUXDUL�

������ 6HNDUDQJ� PHQMDGL� :DNLO� 5HNWRU� ,,�

8QLYHUVLWDV� 0XKDPPDGL\DK� 6HPDUDQJ��

3DQGLGLNDQ� 6��� 6��� GDQ� 6�� GL� WHPSXK� GL�

)DNXOWDV�(NRQRPL�8QLYHUVLWDV�'LSRQHJRUR�

6HPDUDQJ�� 7DKXQ� ����� SHQXOLV� OXOXV�

0DJLVWHU� $NXQWDQVL� GHQJDQ� MXGXO� WKHVLV�

´$QDOLVLV� IDNWRU�IDNWRU� \DQJ� PHPSHQJDUXKL� VLNDS� SHQJXVDKD�

GDODP�PHUHVSRQ� EHURSHUDVLQ\D� %DQN� 6\DULDK�GL�.RWD� 6HPDUDQJµ�

NHPXGLDQ�SDGD� WDKXQ������SHQXOLV�OXOXV�SURJUDP�GRNWRU�GHQJDQ�

MXGXO� GLVHUWDVL� ´3HPDKDPDQ� PHNDQLVPH� NHXDQJDQ� V\DULDK� GDQ�

NRQYHQVLRQDO�� SHULODNX� UDVLRQDO� SDUD� SHQJXVDKD� WHUKDGDS�

NHSXWXVDQ� SHPELD\DDQ� PHODOXL� EDQN� V\DULDK�� NRPXQLWDV�

NHDJDPDDQ�VHEDJDL�IDNWRU�PRGHUDWLQJµ� 

6HODLQ� DNWLI� PHQJDMDU� GDQ� PHQMDGL� :DNLO� 5HNWRU� 8QLPXV��

3HQXOLV� DNWLI� GL� 0DMOLV� 7DEOLJ� GDQ� 'DNZDK� .KXVXV� 3LPSLQDQ�

:LOD\DK� 0XKDPPDGL\DK� -DZD� 7HQJDK�� 3HQGLUL� GDQ� 3HQJXUXV�

0DV\DUDNDW�(NRQRPL�6\DUL·DK��'HZDQ�3DNDU�,NDWDQ�&HQGHNLDZDQ�

0XVOLP� ,QGRQHVLD� -DZD� 7HQJDK�� GDQ� 3HQJXUXV� ,NDWDQ� 6DUMDQD�

(NRQRPL�,QGRQHVLD�&DEDQJ�6HPDUDQJ� 

3HQXOLV� SHUQDK� PHQXOLV� EXNX� VHFDUD� EHUVDPD� EHUMXGXO�

3HOXDQJ� GDQ� ´7DQWDQJDQ� %DQN� 6\DULDK� GL� ,QGRQHVLDµ� GLWHUELWNDQ�

ROHK� .HUMDVDPD� %1,� ��� 6\DUL·DK� GHQJDQ�$O�.DXWVDU� 3ULPD� WDKXQ�

������ %XNX� \DQJ� EHUMXGXO� 7DIVLU� .RQWHPSRUHU� 7HQWDQJ� 5LED�

�6HMDUDK��.RQVHSVLRQDO��GDQ�.HWHUNDLWDQ�GHQJDQ�7HRUL�0RQHWHU��GL�

WXOLV�EHUVXPEHU�GDUL�SHQHOLWLDQ��WKHVLV��GDQ�GLVHUWDVL�SHQXOLV��%XNX�

\DQJ� VXGDK� WHUELW� NRQWURYHUVL� SURGXN� EDQN� V\DULDK� GDQ� ULEDQ\D�

EXQJD� EDQN�� %XNX� \DQJ� VLDS� GDQ� ´7HRUL� .HSXWXVDQ� ,QYHVWDVLµ��

6HGDQJNDQ� \DQJ� VLDS� WHUELW� DGDODK� DXGLWLQJ� �PHQXOLV� EHUVDPD���

6HODLQ�EHUXVDKD�XQWXN�GDSDW�PHQXOLV�EHUXSD�EXNX�SHQXOLV�PHQMDGL�

VHRUDQJ�NROXPQLV�GL�PDMDODK�6WDELOLWDV��\DLWX�PDMDNDK�HNRQRPL�GDQ�

SHUEDQNDQ�� 



 

��� 

 

6HEDJDL� VDUDQD� NRPXQLNDVL� SHQXOLV� PHPLOLNL� (PDLO��

KDUGLZLQRWR#XQLPXV�DF�LG�� :HE�� KDUGLZLQRWR�FRP�� +3� GDQ�:$��

��������������7OS����������������$ODPDW��-O��3XFDQJ�$GL�,;���1R������

3XFDQJ�*DGLQJ��0UDQJJHQ��'HPDN� 
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