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7KLV� UHVHDUFK� DLPV� WR� JLYH� HPSLULFDO� HYLGHQFH� DERXW� UHODWLRQVKLS� PDQDJHPHQW� FRQWURO�

V\VWHP� FRPSRQHQWV� ZLWK� TXDOLW\� SHUIRUPDQFH�� DQG� UHODWLRQVKLS� � TXDOLW\� � SHUIRUPDQFH� ZLWK�

FXVWRPHU� VDWLVIDFWLRQ� DQG� ILQDQFLDO� SHUIRUPDQFH�� DQG� UHODWLRQVKLS� FXVWRPHU� VDWLVIDFWLRQ� ZLWK�

ILQDQFLDO� SHUIRUPDQFH�� 'DWD� DUH� FROOHFWHG� YLD� HOHFWURQLF� PDLO� VXUYH\� IURP� ,QGRQHVLDQ�

PDQXIDFWXULQJV��'DWD�DQDO\VLV�XVH�E\�SDWK�DQDO\VLV��

7KH� UHVXOW� LQGLFDWHV� WKDW� WKH�PDQDJHUV�PXVW� FRQVLGHU� TXDOLW\� JRDO�� TXDOLW\� IHHGEDFN�� DQG�

TXDOLW\� LQFHQWLYH� WKDW�SRVLWLYHO\� LQFUHDVHG� TXDOLW\�SHUIRUPDQFH� RI� SURGXFW�� DOWKRXJK� UHODWLRQ� IRU�

TXDOLW\� JRDO� LV� QRW� VLJQLILFDQW�� 4XDOLW\� SHUIRUPDQFH� LV� SRVLWLYHO\� DVVRFLDWHG� ZLWK� FXVWRPHU�

VDWLVIDFWLRQ�� )XUWKHPRUH�� TXDOLW\� SHUIRUPDQFH� DV� QRQ�ILQDQFLDO� PHDVXUH� LV� QRW� VLJQLILFDQW�

SRVLWLYHO\� DVVRFLDWHG� ZLWK� ILQDQFLDO� SHUIRUPDQFH�� DQG� KLJK� UDWH� RI� FXVWRPHU� VDWLVIDFWLRQ� LV��
SRVLWLYHO\�DVVRFLDWHG�ZLWK�ILQDQFLDO�SHUIRUPDQFH���

�
.H\ZRUGV�� �4XDOLW\�*RDO��4XDOLW\�)HHGEDFN��4XDOLW\� ,QFHQWLYH��4XDOLW\� SHUIRUPDQFH��&XVWRPHU�

VDWLVIDFWLRQ��DQG�)LQDQFLDO�SHUIRUPDQFH���

� �

3�H�Q�G�D�K�X�O�X�D�Q�

�

�7LQJNDW� SHUVDLQJDQ� \DQJ� VHPDNLQ� WDMDP� SDGD� VDDW� LQL� GLWDPEDK� GHQJDQ�

SHUXEDKDQ�VHOHUD�NRQVXPHQ��NHPDMXDQ�WHNQRORJL��VHUWD�SHUXEDKDQ�VRVLDO�HNRQRPL�

PHPXQFXONDQ� WDQWDQJDQ�WDQWDQJDQ� GDQ� SHOXDQJ� GDODP� ELVQLV�� 3HUXVDKDDQ� KDUXV�

GDSDW� PHPDQIDDWNDQ� NHPDPSXDQ� \DQJ� GLPLOLNL� DJDU� GDSDW� PHPHQDQJNDQ�

SHUVDLQJDQ� GDQ�PHPSHUROHK� SURILW� VHPDNVLPDO� PXQJNLQ� \DQJ� PHUXSDNDQ� VDODK�

VDWX�WXMXDQ�GLGLULNDQQ\D�SHUXVDKDDQ��

0HQXUXW� 3RUWHU� �������� SHODNX� ELVQLV� GLWXQWXW� XQWXN� EHUORPED�ORPED�

PHODNXNDQ�VWUDWHJL�NRPSHWLVL�GHQJDQ�IRNXV�SDGD�SHQFLSWDDQ�VHVXDWX�\DQJ�EHUEHGD�

XQWXN� PHOD\DQL� NRQVXPHQ� GHQJDQ� SHUSDGXDQ� \DQJ� XQLN�� 3RUWHU� ������� MXJD�

PHQJDWDNDQ�EDKZD�LQWL�VWUDWHJL�VXDWX�RUJDQLVDVL�DGDODK�³FRSLQJ�ZLWK�FRPSHWLWLRQ´��

3HUXVDKDDQ� KDUXV�PDPSX�PHQ\HVXDLNDQ�GLUL� VHGHNDW�PXQJNLQ�GHQJDQ� NRPSHWLVL�

SDVDU� \DQJ�VHGDQJ�GLKDGDSLQ\D��3HUXVDKDDQ�KDUXV�PHPSXQ\DL�NLQHUMD� \DQJ�EDLN�

DJDU�PHQMDGL�OHELK�XQJJXO�GDODP�EHUVDLQJ�GDUL�NRPSHWLWRUQ\D���
�

�
�
7XOLVDQ�LQL��GLSUHVHQWDVLNDQ�SDGD�61$���GL�3DGDQJ��$JXVWXV�������

�
���6WDII�3HQJDMDU�8QLYHUVLWDV�-DPEL�
�6WDII�3HQJDMDU�8QLYHUVLWDV�*DGMDK�0DGD�<RJ\DNDUWD�
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/LWHUDWXU� VWUDWHJL�PDQXIDNWXU�PHQXQMXNNDQ�EDKZD�NXDOLWDV�SURGXN�VHEDJDL�

VDODK� VDWX� SULRULWDV� EHUVDLQJ� XWDPD� XQWXN�PHPSHUROHK� PDQIDDW� EHUVDLQJ� DGDODK�
VHVXDWX�\DQJ�GDSDW�GLGXNXQJ��+LOO���������<RXQJ�GDQ�6HOWR����������PHQXQMXNNDQ�

EDKZD� SHUXVDKDDQ�SHUXVDKDDQ� GL� $PHULND� 6HULNDW� � PHUHVSRQ� NRPSHWLVL� JOREDO�
GHQJDQ�PHQJDGRSVL� VWUDWHJL� \DQJ� GLEXWXKNDQ� XQWXN�PHPSURGXNVL� VXDWX�SURGXN�

\DQJ�EHUNXDOLWDV�WLQJJL��VHUWD�PHPEXDW�NXDOLWDV�SURGXN�VHEDJDL�VDVDUDQ�XWDPD�GDUL�
XQLW�PDQXIDNWXU�PHUHND��

%DQ\DN� VWXGL� �'DQLHO� GDQ� 5HLWVSHUJHU�� ������ ,WWQHU� GDQ� /DUFNHU�� ������

6DUNDU��������6LP�GDQ�.LOORXJK��������\DQJ�PHQ\HOLGLNL�HIHN�ODQJVXQJ�GDUL�VDWX�

DWDX� OHELK� NRPSRQHQ� GDUL� VLVWHP� SHQJHQGDOLDQ� �PLVDO�� )HHGEDFN�� LQVHQWLI�� GDQ�

JRDO�VDVDUDQ�� � WHUKDGDS�NLQHUMD�DWDX�EHEHUDSD�YDULDEHO� �PLVDO��SHUEDLNDQ�NXDOLWDV�

GDQ�NLQHUMD�NHXDQJDQ���0DLJD�GDQ�-DFREV��������PHQ\HOLGLNL��SHQJDUXK�ODQJVXQJ�

LQGHSHQGHQ� DWDX� LQWHUDNVL� ODQJVXQJ� DWDV� NRPSRQHQ� VLVWHP� SHQJHQGDOLDQ� DWDX�

YDULDEHO�LQWHUYHQLQJ��DWDV�NLQHUMD���

7XOLVDQ�LQL��PHQJJXQDNDQ��PRGHO�DQDOLVLV� MDOXU��3DWK�DQDO\VLV�PRGHOOLQJ��

EHUWXMXDQ� XQWXN� PHQJXML� KXEXQJDQ� WLJD� NRPSRQHQ� VLVWHP� SHQJHQGDOLDQ�

PDQDMHPHQ��630����\DLWX�NHKDGLUDQ�TXDOLW\�JRDO��SHQHWDSDQ�TXDOLW\�IHHGEDFN��GDQ��

TXDOLW\� LQFHQWLYH� WHUKDGDS� NLQHUMD� NXDOLWDV� �� � KXEXQJDQ� DQWDUD� NLQHUMD� NXDOLWDV�

WHUKDGDS��NHSXDVDQ�SHODQJJDQ��KXEXQJDQ�DQWDUD�NLQHUMD�NXDOLWDV�WHUKDGDS��NLQHUMD�

NHXDQJDQ��GDQ�KXEXQJDQ��DQWDUD�NHSXDVDQ�SHODQJJDQ�WHUKDGDS�NLQHUMD�NHXDQJDQ���
�

�

7�L�Q�M�D�X�D�Q���3�X�V�W�D�N�D�

�

6LVWHP�3HQJHQGDOLDQ�0DQDMHPHQ�GDQ�7RWDO�4XDOLW\�0DQDJHPHQW�

3HQJHQGDOLDQ� PDQDMHPHQ� PHUXSDNDQ� SURVHV� GLPDQD� SDUD� PDQDMHU�
PHPSHQJDUXKL� DQJJRWD� RUJDQLVDVL� ODLQQ\D� XQWXN� PHQJLPSOHPHQWDVLNDQ� VWUDWHJL�

RUJDQLVDVL� �$QWKRQ\� GDQ� *RYLQGDUDMDQ�� ������� � 0HVNLSXQ� VLVWHPDWLV�� SURVHV�

SHQJHQGDOLDQ� PDQDMHPHQ� WLGDN� EHUVLIDW� PHNDQLV�� 3URVHV� LQL� PHOLSXWL� LQWHUDNVL�

DQWDUD�LQGLYLGX��\DQJ�WLGDN�GDSDW�GLJDPEDUNDQ�GHQJDQ�FDUD�PHNDQLV��3DUD�PDQDMHU�

PHPLOLNL� WXMXDQ�SULEDGL�GDQ�MXJD�WXMXDQ�RUJDQLVDVL��0DVDODK�SHQJHQGDOLDQ�XWDPD�

DGDODK� EDJDLPDQD� PHPSHQJDUXKL� PDQDMHU� XQWXN� EHUWLQGDN� GHPL� SHQFDSDLDQ�

WXMXDQ� SULEDGL� PHUHND� GHQJDQ� VHGHPLNLDQ� UXSD� VHNDOLJXV� MXJD� PHPEDQWX�

SHQFDSDLDQ� � WXMXDQ� RUJDQLVDVL� VHKLQJJD� WXMXDQ� DQJJRWD� RUJDQLVDVL� NRQVLVWHQ�

GHQJDQ�WXMXDQ�RUJDQLVDVL�GHPL�WHUFDSDLQ\D�NHVHODUDVDQ�WXMXDQ��JRDO�FRQJUXHQFH����

.HXQJJXODQ�RUJDQLVDVL�\DQJ�VXGDK�PHQHUDSNDQ�PDQDMHPHQ�NXDOLWDV�DGDODK�

GDSDW� PHODNXNDQ� SHQJHPEDQJDQ� NRQVHS� NXDOLWDV� GHQJDQ� SHQGHNDWDQ� WRWDOLWDV��

'DODP� NRQVHS� WRWDO�TXDOLW\�PDQDJHPHQW� �740��� SHODQJJDQ� EXNDQ� VDMD� SHPEHOL�

WHWDSL� GLDUWLNDQ� VHEDJDL� SURVHV� EHULNXWQ\D� \DLWX� SLKDN� \DQJ� PHQHQWXNDQ�

SHUV\DUDWDQ� GDQ� PHQGDPEDNDQ� NHSXDVDQ�� 740� MXJD� PHQHNDQNDQ� SDGD� DVSHN�
RSHUDVLRQDO� GDQ� SHULODNX� VRVLDO� SDGD�SHUEDLNDQ� NXDOLWDV� VHEDJDL� WDPEDKDQ� XQWXN�

SHQHOLWLDQ�\DQJ�VXGDK�DGD�SDGD�VLVWHP�PDQDMHPHQ�NXDOLWDV���6HFDUD�ULQJNDV�GDODP�
740�WHUNDQGXQJ�OLPD�SURJUDP�SRNRN�\DQJ�VDOLQJ�WHUNDLW�\DLWX����������IRNXV�SDGD�

SHODQJJDQ������SHUEDLNDQ�WHUXV�PHQHUXV������SHQJHPEDQJDQ�VLVWHP������SDUWLVLSDVL�
VHFDUD�SHQXK��GDQ�����SHQJXNXUDQ�NLQHUMD��
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�.XDOLWDV�VHEDJDL�.RPSRQHQ�3HQJHQGDOLDQ�

$UWL� NXDOLWDV� GDSDW� EHUEHGD�EHGD� WHUJDQWXQJ� NRQWHNV� GDQ� SLKDN� \DQJ�

PHQJJXQDNDQ�� 'DUL� EHUEDJDL� GHILQLVL� \DQJ� GLNXWLI� � ROHK� 4RPDUL� ������� GDODP�
1XUEL\DWL� ������� �PHQXQMXNNDQ�EDKZD�NXDOLWDV�PHPSXQ\DL�DUWL� \DQJ� OXDV�� WLGDN�

KDQ\D� GDUL� VXGXW� SDQGDQJ� SHODQJJDQ� DWDXSXQ� SHUXVDKDDQ� WHWDSL� GDSDW� GLWLQMDX�
EHUGDVDUNDQ� SHUEDQGLQJDQ� SURGXN�� QLODL� GDQ� WLQJNDW� NHSHQWLQJDQQ\D��:DODXSXQ�

WLGDN�DGD�GHILQLVL�PHQJHQDL�NXDOLWDV� \DQJ�GLWHULPD�VHFDUD�XQLYHUVDO��GDUL�GHILQLVL��
\DQJ� DGD� WHUGDSDW� EHEHUDSD� SHUVDPDDQ�� \DLWX� DGDQ\D� XQVXU�XQVXU�� ���� NXDOLWDV�

\DQJ� GLPDNVXG� XQWXN� PHPHQXKL� GDQ� PHOHELKL� KDUDSDQ� SHODQJJDQ�� ���� NXDOLWDV�

PHOLSXWL�SURGXN��MDVD��PDQXVLD��SURVHV��GDQ�OLQJNXQJDQ������NXDOLWDV�DGDODK�VXDWX�

NRQGLVL� GLQDPLV� \DQJ� VHODOX� EHUXEDK�� .XDOLWDV� KDUXV� GLSHUEDLNL� � VHWLDS� ZDNWX�

NDUHQD� SURGXN� \DQJ� GLDQJJDS� EHUNXDOLWDV� SDGD� VDDW� LQL�PXQJNLQ� DNDQ� GLDQJJDS�

NXUDQJ�EHUNXDOLWDV�SDGD�PDVD�PHQGDWDQJ��

8QWXN� NHJXQDDQ� SHQXOLVDQ� LQL�� GLSHUWLPEDQJNDQ� WLJD� NRPSRQHQ�

SHQJHQGDOLDQ�DWDX�VXEVLVWHP�GDUL�630�\DLWX��TXDOLW\�JRDO��TXDOLW\� IHHGEDFN��GDQ�

TXDOLW\�LQFHQWLYH�\DQJ�GLKDUDSNDQ��XQWXN�PHQLQJNDWNDQ�NRQGLVL�\DQJ�PHPRWLYDVL��

SDUD� SHNHUMD� XQLW� ELVQLV� XQWXN�PHQFDSDL� KDVLO� �RXWFRPHV�� \DQJ� GLLQJLQNDQ� DWDX�

GLWHQWXNDQ��3DQGDQJDQ�LQL�VHVXDL��GHQJDQ�SDQGDQJDQ��)ODPKROW]��������GDQ�0DLJD�

GDQ� -DFREV� ������� \DQJ� PHQ\DWDNDQ� EDKZD� VLVWHP� SHQJHQGDOLDQ� DNDQ�

PHPSHQJDUXKL�DUDK�GDQ�WLQJNDW�XVDKD�\DQJ�GLWXQMXNNDQ�ROHK�LQGLYLGXDO���'LPHQVL�

ODLQQ\D� GDUL� 630� \DQJ� VHFDUD� SRWHQVLDO� PHPSHQJDUXKL� SHNHUMD� GDQ� NLQHUMD�
SHUXVDKDDQ�WLGDN�GLPDVXNNDQ�GDODP�VWXGL�LQL��

6HEXDK�VDVDUDQ��TXDOLW\�JRDO��ELVD�GLOLKDW�VHEDJDL�WXMXDQ�DWDX�WLQJNDW�NLQHUMD�
\DQJ� LQGLYLGX�DWDX�RUJDQLVDVL� \DQJ��KDUXV� �GLFDSDL��/RFNH�GNN���������)HHGEDFN�

NLQHUMD��GLSLNLUNDQ�XQWXN�PHPHQXKL�EHEHUDSD�IXQJVL�GDQ�ELDVDQ\D�PHQXQMXN��SDGD�
LQIRUPDVL�PHQJHQDL�VHEXDK�WLQJNDWDQ�GDUL�NLQHUMD� �DWDX�FDUD�GDQ�HILVLHQVL�GLPDQD�

SURVHV� NLQHUMD� GLODNXNDQ� �.OXJHU� GDQ� 'H1LVL�� ������� ,QVHQWLI� \DQJ� GLGDVDUNDQ�
SDGD� NXDOLWDV� � �TXDOLW\� LQFHQWLYH�� GLGHILQLVLNDQ� VHEDJDL� VLVWHP� SHQJDNXDQ� GDQ�

VLVWHP�SHQJKDUJDDQ�� �XQWXN�PHQJDNXL�DGDQ\D�SHUEDLNDQ�NXDOLWDV�GDUL� �NHORPSRN��

GDQ��LQGLYLGX��6SUHLW]HU�GDQ�0LVKUD��������,WWQHU�GDQ�/DUFNHU���������

6LVWHP� SHQJXNXUDQ� NXDOLWDV� WUDGLVLRQDO� PHPEDJL� SURJUDP� \DQJ�

GLKXEXQJNDQ� GHQJDQ� NXDOLWDV� � GDODP� HPSDW� NDWHJRUL� �-XUDQ� GDQ� *\UQD�� �������

\DLWX������SURJUDP�SHQFHJDKDQ�VHSHUWL�SHPHOLKDUDDQ�SHUDODWDQ�GDQ�GHVDLQ�UDQFDQJ�

EDQJXQ�XQWXN�PHQFHJDK�SURGXNVL�GDUL��SURGXN��\DQJ�FDFDW������PHQLODL��SURJUDP�

SHQLODLDQ� PHOLSXWL� � SHPHULNVDDQ� LQIRUPDO�� SHQJXMLDQ�� DXGLW� NXDOLWDV�� GHQJDQ�

PHQJDUDKNDQ� SDGD� WLQJNDWDQ� � NXDOLWDV� � SHPHOLKDUDDQ�� ���� NHJDJDODQ� LQWHUQDO�

VHSHUWL��SURGXN�VLVD�GDQ�\DQJ�PXQFXO�GDUL�GHWHNVL�PDVDODK�NXDOLWDV������NHJDJDODQ�

HNVWHUQDO�VHSHUWL�MDPLQDQ�NHDEVDKDQ��SHQJJDQWLDQ��GDQ�SHOD\DQDQ�SHODQJJDQ��\DQJ�

PXQFXO�GDUL�NXDOLWDV�\DQJ�JDJDO��GL�WDQJDQ�SHODQJJDQ���

.XDOLWDV�SURGXN� �PHODOXL�SHQJXMLDQ� UHOLDELOLWDV� LQWHUQDO�KDUXV�GLKXEXQJNDQ�

GHQJDQ� � SHQJDODPDQ� SDUD� SHODQJJDQ� \DQJ� PHQJJXQDNDQ� SURGXN� �$KLUH� GDQ�
'UH\IXV��������.LQHUMD�GDQ�UHOLDELOLW\�GDUL�SURGXN�MXJD�KDUXV�EHUKXEXQJDQ�GHQJDQ��

NXDOLWDV� HNVWHUQDO� \DQJ� PHUXSDNDQ� LQGLNDWRU� GDUL� NHSXDVDQ� SHODQJJDQ� �VHSHUWL�
NRPSODLQ�� MDPLQDQ�� GDQ� OLWLJDVL�� VHEDJDL� NHSXDVDQ� \DQJ� EHUKXEXQJDQ� GHQJDQ�

SHUVSHNWLI�SHODQJJDQ�GDUL�SURGXN�SDGD�SHPDNDLDQ�DNWXDO�� �'DODP��SHQHOLWLDQ� LQL��



+8%81*$1�.20321(1�6,67(0�3(1*(1'$/,$1�0$1$-(0(1��48$/,7<�*2$/��48$/,7<�)(('%$&.��'$1�48$/,7<�,1&(17,9(��
7(5+$'$3�.,1(5-$�.8$/,7$6�'$1�.216(.8(16,�7(5+$'$3�.,1(5-$�.(8$1*$1��2OHK���6DOPDQ�-XPDLOL�GDQ�*XGRQR�

�
�����)DNXOWDV�(NRQRPL�8QLYHUVLWDV�.DWROLN�:LG\D�0DQGDOD�6XUDED\D�

NXDOLWDV� HNVWHUQDO� GLJXQDNDQ� VHEDJDL� SURNVL� XQWXN� NHSXDVDQ� SHODQJJDQ� VHEDE�

NHJDJDODQ�HNVWHUQDO�\DQJ�OHELK�UHQGDK��EHUKXEXQJDQ�GHQJDQ�NHSXDVDQ�SHODQJJDQ�
\DQJ�OHELK�WLQJJL��

�

4XDOLW\�*RDO�GDQ�.LQHUMD�.XDOLWDV�

2UJDQLVDVL� XPXPQ\D� PHQJJXQDNDQ� XNXUDQ� NHXDQJDQ� GDQ� QRQ�NHXDQJDQ�
XQWXN� PHPRWLYDVL� PDQDMHU� � PHPHQXKL� TXDOLW\� JRDO� �(FFOHV�� ������� +DO� \DQJ�

PHQDULN� SDGD� � VWXGL� VHEHOXPQ\D� ROHK� �:H[OH\� GDQ�<XNO� ������� XQWXN� VDVDUDQ�
WHRUL�� �PHUHNRPHQGDVLNDQ�EDKZD�SHNHUMD�KDUXV�PHPLOLNL�VDVDUDQ�NLQHUMD�VSHVLILN�

XQWXN� PHPDQGX� SHULODNX�� 3DGD� VWXGL� HNVSHULPHQ�� +DUHOO� GDQ� 7XWWOH� �������

PHQJJXQDNDQ� PDKDVLVZD� \DQJ� EHUSHUDQ� VHEDJDL� SHNHUMD�� GDODP� DWXUDQ� SHNHUMD�

�UROH� RI� ZRUNHUV�� GDQ� KDVLOQ\D� PHQXQMXNNDQ� EDKZD� � GHQJDQ� PHPEHULNDQ�

NRPXQLNDVL� VDVDUDQ� SULRULWDV� NHSDGD� SHNHUMD� � GDSDW� PHPSHQJDUXKL� SULRULWDV��

PHUHND�GDODP�PHQFDSDL��SHPHQXKDQ�VDVDUDQ�WHUVHEXW��3UDNWLN�PDQXIDNWXU�WHUNLQL��

PHQ\DQGDUNDQ� � SDGD� SHNHUMD� XQWXN� SURVHV� SHUEDLNDQ�� GDQ� XVDKD� PHUHND� ELVD�

PHPDQGX� � NRPXQLNDVL� SDGD�TXDOLW\�JRDO��.RPXQLNDVL� GDUL� NXDOLWDV� SURGXN� XQLW�

ELVQLV�PHQLQJNDWNDQ� � VDVDUDQ� WXMXDQ� GDQ� �GLKDUDSNDQ� GDSDW�PHPSHQJDUXKL� DUDK�

GDUL� XVDKD� \DQJ� GLODNXNDQ� � SHNHUMD� VHODQMXWQ\D� � GDODP�PHQLQJNDWNDQ� � NXDOLWDV�

SURGXN� XQLW� PHUHND�� %HUGDVDUNDQ� XUDLDQ� GLDWDV�� KLSRWHVLV� � \DQJ� ELVD� GLDMXNDQ�

DGDODK��

+���3HQLQJNDWDQ��NRPXQLNDVL�PHQJHQDL�TXDOLW\�JRDO�\DQJ�GLGDVDUNDQ�SDGD�SURGXN�

VLVD�� SHNHUMDDQ� XODQJ�� GDQ� GHIHFW� XQWXN� SHNHUMD� SDEULN� � DNDQ� EHUKXEXQJDQ�
VHFDUD�SRVLWLI�GHQJDQ��NLQHUMD�NXDOLWDV��

�

4XDOLW\�)HHGEDFN�GDQ�.LQHUMD�NXDOLWDV���

)HHGEDFN� WHUKDGDS� NLQHUMD� � GLSHUOXNDQ� XQWXN� PHPXQJNLQNDQ� � SDUD�
NDU\DZDQ�PHQHQWXNDQ� KXEXQJDQ� DQWDUD� SHULODNX� PHUHND� VHQGLUL� GDQ� � RXWFRPHV�

GDUL�SURVHV�SURGXNVL� �%DNHU��������� �/HELK� OXDV�� �SDUD�NDU\DZDQ��PHQHULPD�GDQ�
PHQJJXQDNDQ� � IHHGEDFN� WHUVHEXW� � VHEDJDL� � VXE\HN� � GDUL� SHPHULNVDDQ� � GDQ�

SHQJHQGDOLDQ�WHUEDUX��5HQQ�GDQ�)HGRU���������'DODP�LVWLODK�\DQJ�PHPSHQJDUXKL�

SHULODNX�SHNHUMD��IHHGEDFN�PHQXUXQNDQ�NHNXDWDQ�PRWLYDVL�KDPSLU�VHFDUD�HNVNOXVLI�

GDUL� LQIRUPDVL� \DQJ� GLVHGLDNDQ� WHQWDQJ� NLQHUMD� SDUD� NDU\DZDQ� WHQWDQJ� WLQJNDWDQ�

NHMHODVDQ� SHUDQ� � VXDWX� WXJDV� � \DQJ� DNDQ� GLODNXNDQ� �.OXJHU� GDQ� 'H1LVL�� ������

(DUOH\� GNN�� ������ %DQGXUD�� ������� 3HQHOLWLDQ� SHULODNX� RUJDQLVDVL� PHQXQMXNNDQ�

EDKZD� IHHGEDFN�PHPEDQWX�PHQLQJNDWNDQ�SHULODNX��\DQJ�EHURULHQWDVL�SDGD�WXJDV�

�$VKIRUG� GDQ� &XPPLQJV�� ������ ,OJHQ� GNN�� ������� 3HQHWDSDQ� GDQ� SHQJJXQDDQ�

TXDOLW\�IHHGEDFN�QRQ�NHXDQJDQ�SDGD�PDQDMHPHQ�PDQXIDNWXU�PHQGXNXQJ�DUJXPHQ�

.DSODQ��������GDQ�+RZHOO�GDQ�6RXF\��������EDKZD�RSHUDVL�\DQJ�WHSDW�ZDNWX�GDQ�

IHHGEDFN� RSHUDVL� \DQJ� UHOHYDQ� GLSHUOXNDQ� XQWXN� PHQXQMXNNDQ� NXDOLWDV� GDUL�

PDQDMHPHQ��,QIRUPDVL�NXDOLWDV� VHSHUWL� WLQJNDW� �SURGXN�VLVD��SHNHUMDDQ�XODQJ�GDQ�

GHIHFW��ELVD�PHPEHULNDQ��VXDWX�GDVDU��XQWXN�PHQGHWHNVL�NHVDODKDQ��GDQ�SHWXQMXN�

PHQJHQDL�DUHD�XQWXN�SHUEDLNDQ��2WOH\�GDQ�%HUU\�������$VKIRUG�GDQ�7VXL��������
8QWXN�PHQJJDOL�KXEXQJDQ�DQWDUD�TXDOLW\� IHHGEDFN�GDQ�NLQHUMD�NXDOLWDV��KLSRWHVLV�

\DQJ�GLUXPXVNDQ�XQWXN�GLXML�DGDODK��
+��� )UHNXHQVL� GDUL� TXDOLW\� IHHGEDFN� DNDQ� EHUKXEXQJDQ� VHFDUD� SRVLWLI� GHQJDQ�

NLQHUMD�NXDOLWDV��
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�

4XDOLW\�,QFHQWLYH��GDQ�.LQHUMD�.XDOLWDV�

,QVHQWLI� PHOLSXWL� EDLN� GLPHQVL� NHXDQJDQ� GDQ� QRQ�NHXDQJDQ� GDUL� VWUXNWXU�

LQVHQWLI��GLPDQD�LQL�NRQVLVWHQ�GHQJDQ�WHRUL�FODVVLF�XWLOLW\��*RYLQGDUDMDQ�GDQ�*XSWD�
������� PHQ\DWDNDQ� EDKZD� NHWLND� SHQJKDUJDDQ� \DQJ� GLWHULPD� � GLNDLWNDQ� SDGD�

XNXUDQ� NLQHUMD� VSHVLILN�� SHULODNX� GLSDQGX� GDQ� GLDUDKNDQ� SDGD� NHLQJLQDQ� XQWXN�
RSWLPLVDVL� XNXUDQ� NLQHUMD�� 6HVXDL� GHQJDQ� WHRUL� NHDJHQDQ��XNXUDQ� �QRQ�NHXDQJDQ�

KDUXV� GLOLEDWNDQ� � GDODP� NRQWUDN� � NRPSHQVDVL�PDQDMHPHQ� �VXEMHN� SDGD� NRV� GDQ�
UHVLNR�\DQJ�GLNHQDNDQ�SDGD�PDQDMHU�PHUHND���-LND�XNXUDQ�PHPEHULNDQ�LQIRUPDVL��

LQFUHPHQWDO� � WHQWDQJ� WLQGDNDQ� �PDQDMHU�GLOXDU�\DQJ�GLVDPSDLNDQ�PHODOXL�XNXUDQ�

NHXDQJDQ��%DQNHU�GDQ�'DWDU��������)HOWKDP�GDQ�;LH���������

2UJDQLVDVL� PHUHDOLVDVL� � NHEXWXKDQ� XQWXN� IRNXV� NHPEDOL� SDGD� VNHPD�

SHQJKDUJDDQ��\DQJ�PHQHNDQNDQ�WXMXDQ�NXDOLWDV��6WXGL�HPSLULV�PHQGXNXQJ�DGDQ\D�

KXEXQJDQ� \DQJ�SRVLWLI� DQWDUD� WRWDO�TXDOLW\�PDQDJHPHQW� �740��GDQ�SHQJJXQDDQ�

XNXUDQ� QRQ�NHXDQJDQ� � GHQJDQ� VLVWHP� SHQJKDUJDDQ� �,WWQHU� GDQ� /DUFNHU�� ������

������ 'DQLHO� GNN�� ������� %DJDLPDQDSXQ�� IDNWD� HPSLULV� PHQGXNXQJ�

GLKLSRWHVLVNDQQ\D�PDQIDDW�NLQHUMD�GDUL�SUDNWLN�SHQJXNXUDQ�LQL�DGDODK�SDOLQJ�EDLN�

PDUMLQDO� �,WWQHU� GDQ� /DUFNHU�� ����D��� 6WXGL� 6\PRQV� GDQ� -DFREV� ������� WHQWDQJ�

740� \DQJ� GLGDVDUL� VLVWHP� SHQJKDUJDDQ� � XQWXN� SHNHUMD� SURGXNVL� PHQHPXNDQ�

EDKZD� NLQHUMD� RSHUDVL� PHQLQJNDW�� ,QL� PHQXQMXNNDQ� EDKZD� NHWLND� XNXUDQ� QRQ�

NHXDQJDQ�GLOLEDWNDQ�GDODP�NRQWUDN�NRPSHQVDVL��SHNHUMD�DNDQ�OHELK�PHQVHMDMDUNDQ�

VHFDUD�GHNDW�XVDKD�PHUHND�VHSDQMDQJ�GLPHQVL�\DQJ�GLWHNDQNDQ�ROHK�XNXUDQ��KDVLO�
GDODP�SHUEDLNDQ�GDODP�NLQHUMD��%DQNHU�GNN���������

'LGDVDUL� SDGD� DUJXPHQ� LQL�� GLKDUDSNDQ� VLVWHP� NXDOLWDV� \DQJ� EHUKXEXQJDQ�
GHQJDQ� LQFHQWLYH� VHFDUD� SRVLWLI� DNDQ� EHUKXEXQJDQ� GHQJDQ� � SHUEDLNDQ� NXDOLWDV�

GHQJDQ� IRNXV� SDGD� SHUKDWLDQ� SHNHUMD� GDQ� XVDKD�XVDKD� DWDV� TXDOLW\� JRDO� \DQJ�
GLNRPXQLNDVLNDQ� GDQ� SDGD� XNXUDQ� IHHGEDFN� GDUL� EDJDLPDQD� PHUHND� PHPHQXKL�

VDVDUDQ��6HKLQJJD�GLUXPXVNDQ�KLSRWHVLV�VHEDJDL�EHULNXW��
+��� 6XDWX� SHQLQJNDWDQ� GDODP� TXDOLW\� LQFHQWLYH� � VHFDUD� SRVLWLI� EHUKXEXQJDQ�

GHQJDQ�NLQHUMD�NXDOLWDV��

�

.LQHUMD�.XDOLWDV�GDQ�.HSXDVDQ�3HODQJJDQ�

3HODQJJDQ�PHPEHULNDQ��NHVDQ�WHQWDQJ�VXDWX�SURGXN�SHUXVDKDDQ��GLGDVDUNDQ�

SDGD� SHQJDODPDQ�PHUHND� GDODP� SHQJJXQDDQ� � SURGXN� WHUVHEXW� � �*DUYLQ�� �������

/LWHUDWXU� WHUGDKXOX�PHQ\DWDNDQ�EDKZD� NLQHUMD� GDUL� SURGXN� KDUXV� �PHQJKDVLONDQ�

NXDOLWDV� HNVWHUQDO� \DQJ� PHUXSDNDQ� LQGLNDWRU� GDUL� NHSXDVDQ� SHODQJJDQ� �PLVDO�

NRPSODLQ�� MDPLQDQ�� GDQ� OLWLJDVL�� GDQ� SHUVHQWDVH� \DQJ� UHQGDK� GDUL� SURGXN� FDFDW�

PHPEDQWX� SHUXVDKDDQ� XQWXN� PHQJXDWNDQ� NHPEDOL� SHQJDODPDQ� SHODQJJDQ� \DQJ�

SRVLWLI���&URVE\�������%X]]HO�GDQ�*DOH�������+DUGLH���������+DUGLH��������\DQJ�

PHQ\DWDNDQ� EDKZD� NLQHUMD� GDUL� SURGXN� ELVD� PHPSHQJDUXKL� LQGLNDWRU� NXDOLWDV�

HNVWHUQDO� GDUL� NHSXDVDQ� SHODQJJDQ� GDQ� VXDWX� SHUVHQWDVH� \DQJ� OHELK� UHQGDK� GDUL�

SURGXN� \DQJ� FDFDW� �GHIHFWLYH�� ELVD� PHPEDQWX� SHUXVDKDDQ� PHQJXDWNDQ� NHPEDOL�
�UHLQIRUFH��SHQJDODPDQ��SHODQJJDQ� \DQJ�SRVLWLI�GDQ�NXDOLWDV�GDUL�SURGXN�PHODOXL�

SHQJXMLDQ� LQWHUQDO� GDUL� UHOLDELOLW\� GDSDW� PHPSHQJDUXKL� SHQJDODPDQ� SHODQJJDQ�
\DQJ�PHQJJXQDNDQ�SURGXN��
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+XEXQJDQ� SRVLWLI� \DQJ� GLKDUDSNDQ� DQWDUD� NLQHUMD� � NXDOLWDV� GDQ� NHSXDVDQ�

SHODQJJDQ� DGDODK� NRQVLVWHQ� GHQJDQ� WHRUL� UDWLRQDO� H[SHFWDWLRQ� �<L�� ������ GDQ�
GHQJDQ� EDLN� GLGRNXPHQWDVLNDQ� GDODP� EHEHUDSD� VWXGL� VHSHUWL� &URQLQ� GDQ� 7D\ORU�

��������&URQLQ� GDQ�7D\ORU� �������PHQHPXNDQ� KXEXQJDQ� MDOXU� �SDWK�� \DQJ� NXDW�
GDQ�SRVLWLI�DQWDUD�NHVHOXUXKDQ�NXDOLWDV�GDQ�SHODQJJDQ�

2OHK� NDUHQD� LWX�� GDODP� SHQHOLWLDQ� LQL� GLUXPXVNDQ� NLQHUMD� NXDOLWDV� SURGXN��
GDODP� EHQWXN�PHQJXUDQJL� SURGXN� VLVD�� SHNHUMDDQ� XODQJ�� GDQ� SURGXN� FDFDW�� ELVD�

PHPSHQJDUXKL�NHSXDVDQ�SHODQJJDQ�PHODOXL�SHQLQJNDWDQ�UHDOLVDVL�SHODQJJDQ��\DQJ�
PDQD� DGD� SHUEHGDDQ� SRVLWLI� DQWDUD� WRWDO� XWLOLW\� \DQJ� GLWHULPD� ROHK� SHQJDODPDQ�

SURGXN� GDQ� SHQJRUEDQDQ� SHODQJJDQ� XQWXN� PHQHULPD� XWLOLW\�� +LSRWHVLV� \DQJ�

GLVXVXQ�VHEDJDL�EHULNXW��

+���.LQHUMD�NXDOLWDV�EHUKXEXQJDQ�VHFDUD�SRVLWLI�GHQJDQ�NHSXDVDQ�SHODQJJDQ��

�

.LQHUMD�.XDOLWDV�GDQ�.LQHUMD�.HXDQJDQ�

6WXGL� WHUNLQL� GDODP� DNXQWDQVL� MXJD� PHQJDODPDWNDQ� SHQJDUXK� GDUL� NLQHUMD�

NXDOLWDV�DWDV�NLQHUMD�NHXDQJDQ��1DJDU�GDQ�5DMDQ��������PHQJXML�KXEXQJDQ�DQWDUD�

SHQMXDODQ�PDVD�GDWDQJ��GDQ�XNXUDQ��FXUUHQW�QRQ�NHXDQJDQ��SURGXN�FDFDW�GDQ�RQ�

WLPH� GHOLYHU\�� GDQ� NHXDQJDQ� �LQWHUQDO� GDQ� H[WHUQDO� IDLOXUH� ORVV�� � GDUL� NXDOLWDV�

XQWXN� VXDWX� SHUXVDKDDQ� PDQXIDNWXU�� 0HUHND� PHQHPXNDQ� EDKZD� EDLN� XNXUDQ�

NHXDQJDQ�GDQ�QRQ�NHXDQJDQ�VHFDUD�VLJQLILNDQ�PHPSUHGLNVL�SHQMXDODQ�VDWX�NXDUWDO�

NHGHSDQ�� EDJDLPDQDSXQ�� XNXUDQ� QRQ�NHXDQJDQ� PHQGRPLQDVL� SHQJDUXK� GDUL�

XNXUDQ�NHXDQJDQ� NHWLND� NHGXDQ\D�GLPDVXNNDQ� �GDODP� DQDOLVLV��8QWXN�SHQMXDODQ�
HPSDW� NXDUWDO� NHGHSDQ�� NHGXD� XNXUDQ�PHPLOLNL� NHNXDWDQ� SHQMHODV� � GDODP� VXDWX�

NRPELQDVL�UHJUHVL��PHQ\DWDNDQ�EDKZD�PHUHND�PHOHQJNDSL�VDWX�GHQJDQ�ODLQ��
:DODXSXQ� OLWHUDWXU� PHPDQGDQJ� KXEXQJDQ� DQWDUD� NLQHUMD� NXDOLWDV� GDQ�

NLQHUMD� NHXDQJDQ� DGDODK� WLGDN� FRQFOXVLYH�� GLSHUNLUDNDQ� � SHUXVDKDDQ� OHELK� VXND�
XQWXN� EHULQLVLDWLI� PHQLQJNDWNDQ� � NLQHUMD� NXDOLWDV� MLND� PHUHND� PHQJKDUDSNDQ�

NLQHUMD�NXDOLWDV�GDSDW�PHQLQJNDWNDQ�UHYHQXHV�OHELK�GDUL�EHEHUDSD�SHUEDLNDQ�GDODP�
NRV� \DQJ� EHUKXEXQJDQ�� LQL� GLVHEXW� SURVHV� FDSLWDO�UDWLRQLQJ� \DQJ� UDWLRQDO�� 2OHK�

NDUHQD� LWX�� GLKDUDSNDQ� VXDWX� KXEXQJDQ� SRVLWLI� \DQJ� VLJQLILNDQ� DQWDUD� NLQHUMD�

NXDOLWDV� GDQ� NLQHUMD� NHXDQJDQ�� .RQVHNXHQVLQ\D�� GLPXQFXONDQ� KLSRWHVLV� EHULNXW�

XQWXN�GLXML��

+���.LQHUMD�NXDOLWDV�EHUKXEXQJDQ�VHFDUD�SRVLWLI�GHQJDQ�NLQHUMD�NHXDQJDQ��

�

.HSXDVDQ�3HODQJJDQ�GDQ�.LQHUMD�.HXDQJDQ�

3HUEDLNDQ� � GDODP� RULHQWDVL� SHODQJJDQ�SHODQJJDQ� XNXUDQ� QRQ�NHXDQJDQ�

GLKDUDSNDQ�XQWXN�PHQJKDVLONDQ�SHQLQJNDWDQ�UHYHQXH��)RUQHOO��������+DXVHU�GNN��

�������3HQHOLWLDQ� VHEHOXPQ\D�PHQJKXEXQJNDQ� NHSXDVDQ�SHODQJJDQ�SDGD�NLQHUMD�

NHXDQJDQ�PHQXQMXNNDQ� KDVLO� \DQJ� �PL[HG�� $QGHUVRQ� GNN� ������� GDQ�$QGHUVRQ�

GNN� ������� SDGD� VLVL� ODLQ�� PHQJDMXNDQ� VXDWX� KXEXQJDQ� \DQJ� VHUHQWDN� DQWDUD�

NHSXDVDQ�SHODQJJDQ�GDQ�NLQHUMD�NHXDQJDQ�GDQ�PHQHPXNDQ�KXEXQJDQ�SRVLWLI�\DQJ�

VHUHQWDN� DQWDUD� NHSXDVDQ� SHODQJJDQ� GDQ� NLQHUMD� NHXDQJDQ� GDQ� PHQHPXNDQ�
KXEXQJDQ�SRVLWLI�VHUHQWDN�DQWDUD�NHSXDVDQ�SHODQJJDQ�GDQ�UHWXUQ�RQ�LQYHVWPHQW�GL�

SHUXVDKDDQ� PDQXIDNWXULQJ� 6ZHGLD�� 3HUHUD� GNN� ������� PHQHPXNDQ� EDKZD�
SHQJJXQDDQ�XNXUDQ�QRQ�NHXDQJDQ�DGDODK�EHUKXEXQJDQ�GHQJDQ� NLQHUMD�NHXDQJDQ�

\DQJ� GLWLQJNDWNDQ� XQWXN� SHUXVDKDDQ� PHQ\XVXO� NHSXDVDQ� SHODQJJDQ�� ,WWQHU� GDQ�
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/DUFNHU� �����D�� � PHQJXML� KXEXQJDQ� DQWDUD� NHSXDVDQ� SHODQJJDQ� � GDQ� NLQHUMD�

SHUXVDKDDQ� GHQJDQ�PHQJJXQDNDQ� OHYHO� SHODQJJDQ�� XQLW� ELVQLV�� GDQ� WLQJNDW� GDWD�
SHUXVDKDDQ�� � 0HUHND� PHQHPXNDQ� � EHEHUDSD� EXNWL� EDKZD� XNXUDQ� NHSXDVDQ�

SHODQJJDQ� OHYHO�SHUXVDKDDQ�EHUKXEXQJDQ�GHQJDQ� �QLODL�SDVDU�SHUXVDKDDQ�WHUNLQL��
WHWDSL�WLGDN�VHUHQWDN�GHQJDQ�XNXUDQ�DNXQWDQVL��%HKQ�GDQ�5LOH\��������PHQHPXNDQ�

EDKZD� NHSXDVDQ�SHODQJJDQ� �DGDODK�EHUKXEXQJDQ�VHFDUD� VHUHQWDN�GHQJDQ� NLQHUMD�
NHXDQJDQ� GL� LQGXVWUL� SHQHUEDQJDQ� GL�$PHULND�6HULNDW��.RQWUDVQ\D�� VXUYHL� ,WWQHU�

GDQ� /DUFNHU� �����E�� PHQ\DWDNDQ� � EDKZD� EHEHUDSD� SHUXVDKDDQ� WLGDN�
EHUSHQJDODPDQ� EHUKXEXQJDQ� � VLJQLILNDQ� DQWDUD� SHODQJJDQ� VDWLIDFWLRQ� GDQ�

DNXQWDQVL� � VHFDUD� VHUHQWDN� GDQ� PDUNHW� UHWXUQV�� )RVWHU� GDQ� *XSWD� �������

PHQHPXNDQ� KXEXQJDQ� \DQJ� SRVLWLI�� QHJDWLI�� DWDX� LQVLJQLILNDQ� DQWDUD� XNXUDQ�

NHSXDVDQ� SHODQJJDQ� XQWXN� LQGLYLGXDO� SHODQJJDQ� GDUL� VXDWX� GLVWULEXWRU�PDNDQDQ�

\DQJ� EHVDU�� /DOX�� KXEXQJDQ� DQWDUD� NHSXDVDQ� SHODQJJDQ� GDQ� NLQHUMD� SHUXVDKDDQ�

GLWHPXNDQ�VHFDUD�VHUHQWDN�LQVLJQLILNDQ�GDQ��DWDX�SRVLWLI��

6WXGL� LQL� IRNXV� SDGD� SHQJDUXK� NHSXDVDQ� SHODQJJDQ� DWDV� NLQHUMD� NHXDQJDQ�

XQLW�ELVQLV��PHQJHQGDOLNDQ�YDULDEHO�ODLQQ\D���'HQJDQ�IRNXV�SDGD�PDQXIDNWXU�XQLW�

ELVQLV�� GLKDUDSNDQ� � EDKZD� � EHEHUDSD� NRV� PHQLQJNDWNDQ� VDPSDL� SDGD� MDPLQDQ��

OLWLJDVL�� GDQ� NRPSODLQ� SHODQJJDQ� � DNDQ� OHELK� UHQGDK� ODOX� � EHUNRUHVSRQGHQVL�

GHQJDQ� �SHQLQJNDWDQ�UHYHQXH� � GDQ� �SURILW�DNDQ�PHQLQJNDW��+LSRWHVLV�EHULNXWQ\D�

DGDODK��

+��� .HSXDVDQ� SHODQJJDQ� DNDQ� EHUKXEXQJDQ� VHFDUD� SRVLWLI� GHQJDQ� NLQHUMD�

NHXDQJDQ��

�

�

$�Q�D�O�L�V�L�V���GDQ���3�H�P�E�D�K�D�V�D�Q�

�
3HQHOLWLDQ� LQL� � PHQJJXQDNDQ� PHWRGH� VXUYHL� XQWXN� PHQJXPSXONDQ� GDWD�

FURVV�VHFWLRQ�� 7DUJHW� SRSXODVL� DGDODK� PDQDMHU� RSHUDVLRQDO�SURGXNVL�� PDQDMHU�
SHPDVDUDQ�� GDQ� PDQDMHU� TXDOLW\� FRQWURO� SDGD� SHUXVDKDDQ� PDQXIDNWXU� \DQJ�

EHUORNDVL� GL� ,QGRQHVLD�� � 6DPSHO� \DQJ� GLJXQDNDQ� EHUDVDO� GDUL� SHUXVDKDDQ� \DQJ�

EHURSHUDVL�GDODP�ELGDQJ�PDQXIDNWXU�\DQJ�WHODK�PHQHULPD�,62������\DQJ�GDWDQ\D�

GLDPELO�GDUL�VRIWZDUH�GLUHNWRUL�%�%��%XVLQHVV� WR�%XVLQHVV������������,QGRQHVLD�

\DQJ�PHQ\HGLDNDQ�GDWD�SHUXVDKDDQ�GL�,QGRQHVLD�VHFDUD�OHQJNDS�EHULNXW�DODPDWQ\D�

GDQ�GHSDUWHPHQ�SHUGDJDQJDQ�������$VXPVL�GLJXQDNDQQ\D�GDVDU�WHODK�DWDX�SHUQDK�

PHPSHUROHK�,62������XQWXN��SHUXVDKDDQ�PDQXIDNWXU�NDUHQD�SHUXVDKDDQ�WHUVHEXW�

VXGDK� � PHQHUDSNDQ� 740� \DQJ� PHUXSDNDQ� V\DUDW� XQWXN� PHQGDSDWNDQ� VHUWLILNDW�

,62������XQWXN�NXDOLWDV�SURGXN�GDQ�SHOD\DQDQ���

3HQJJXQDDQ� LQWHUQHW�XQWXN�SHQJXPSXODQ�GDWD�GHQJDQ� MDODQ�PHQ\HEDUNDQ�

NXHVLRQHU� PHODOXL� HPDLO� DWDX� PHODOXL� KRPHSDJH� VXGDK� GLSUDNWLNNDQ� GDODP�

SHQHOLWLDQ� �$FK\DUL�� ������ 'LOPDQ�� ������� � $GD� SHQGDSDW� EDKZD� NHOHPDKDQ�

SHQJXPSXODQ�GDWD�GHQJDQ�LQWHUQHW�DGDODK�UHVSRQGHQ�NHKLODQJDQ�DQRQLPLWDV�\DQJ�

VHODPD�LQL�PHQMDGL�FLUL� LQWHUQHW��.DUHQD�GHQJDQ�PHQJLULP�MDZDEDQ�PHODOXL�HPDLO�
PDND�VHFDUD�RWRPDWLV�DODPDW�HPDLO�UHVSRQGHQ�DNDQ�GLNHWDKXL��7DSL�VHEDOLNQ\D�DGD�

\DQJ� EHUSHQGDSDW� �6WDQWRQ�� ����� GDODP� $FK\DUL�� ������ LQWHUQHW� MXVWUX�
PHPEHULNDQ� DQRQLPLWDV� \DQJ� OHELK� EHVDU� PHVNLSXQ� GHQJDQ� SUREOHP� VDPSOLQJ�

\DQJ� OHELK� EHVDU�� 'HQJDQ� NHOHOXDVDDQ� RUDQJ� PHPSXQ\DL� DODPDW� HPDLO� VHFDUD�
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JUDWLV�GDQ�NHPXGDKDQ�XQWXN�PHQJDNVHV�NXHVLRQHU�VHFDUD�RQOLQH���PDND�UHVSRQGHQ�

\DQJ� GLWXMX� ELVD� VHJHUD� GLMDQJNDX� GHQJDQ� OHELK� FHSDW� GDULSDGD� � PHQJJXQDNDQ�
PDLOHG� VXUYH\� PHODOXL� SRV�� 1DPXQ� SUREOHP� PRWLYDVL� UHVSRQGHQ� \DQJ� PDVLK�

UHQGDK�GL�,QGRQHVLD�\DQJ�EHVDUQ\D����±�����0DUGL\DK�GDQ�*XGRQR��������GDQ�
NRQGLVL�SVLNRORJLV� UHVSRQGHQ� \DQJ�ELVD� VDMD�GDODP�NHDGDDQ�PDUDK�� VHQDQJ��DWDX�

VHGLK�� DWDX�SHNHUMDDQ� GDODP�PXVLP� VLEXN� �SHPHULNVDDQ� ROHK� DXGLWRU�SDGD�EXODQ�
3HEUXDUL�0DUHW� � PXQJNLQ� DNDQ� PHPSHQJDUXKL� MDZDEDQ� GDQ� WLQJNDW� NHLQJLQDQ�

XQWXN�EHUSDUWLVLSDVL�GDODP�SHQHOLWLDQ�LQL��
� 3HQJDPELODQ�GDWD�GLODNXNDQ�VHODPD�����EXODQ�GDUL�WDQJJDO���3HEUXDUL������

VDPSDL� ��� 0DUHW� ������ � $ODPDW� HPDLO� � GLSHUROHK� GDUL� GLUHNWRUL� %�%�� GDWD�

GHSDUWHPHQ� SHULQGXVWULDQ�� GDQ� SHODFDNDQ� PHODOXL� VHDUFK� HQJJLQH� \DKRR� GDQ�

JRRJOH�VHUWD�FRQWDFW�SHUVRQ��5LQFLDQ�SHUROHKDQ�MDZDEDQ�UHVSRQGHQ�VHFDUD�OHQJNDS�

GLVDMLNDQ�SDGD�7DEHO���EHULNXW�LQL��

7DEHO���

-XPODK�6DPSHO�'DQ�7LQJNDW�3HQJHPEDOLDQ�

.HWHUDQJDQ� -XPODK�

.XHVLRQHU�\DQJ�GLNLULP�

.XHVLRQHU�\DQJ�WLGDN�VDPSDL��DODPDW�HPDLO�WLGDN�DNWLI�ODJL��

.XHVLRQHU�\DQJ�VDPSDL�NH�DODPDW�HPDLO�

.XHVLRQHU�\DQJ�WLGDN�NHPEDOL��HPDLO�WLGDN�GLEDODV��

.XHVLRQHU�\DQJ�GLJXQDNDQ�

7LQJNDW�SHQJHPEDOLDQ�\DQJ�GLJXQDNDQ�

�

��

�����

���������

������

��������

����������

�������

�

'DUL�7DEHO����WHUOLKDW�EDKZD�UHVSRQ�UDWH�VHEHVDU���������-XPODK�WHUVHEXW�
GLDQJJDS� WHODK� PHPHQXKL� V\DUDW� XQWXN� PHQJRODK� GDWD� GDQ� PHZDNLOL� SRSXODVL�

GDODP� SHQHOLWLDQ� LQL� VHUWD� VHVXDL� GHQJDQ� UHVSRQ� UDWH� SHQHOLWLDQ�SHQHOLWLDQ� GL�

,QGRQHVLD�VHEHOXPQ\D� \DQJ�WHUJRORQJ�UHQGDK�\DLWX�VHEHVDU����������0DUGL\DK�

GDQ�*XGRQR����������

5HVSRQGHQ� \DQJ� EHUSDUWLVLSDVL� GDODP� SHQHOLWLDQ� LQL� GLNHORPSRNNDQ�
EHUGDVDUNDQ� MHQLV� NHODPLQ� WHUGLUL� GDUL� ��� ��������� SULD� GDQ� �� �������� ZDQLWD��

%HUGDVDUNDQ� MDEDWDQ� WHUGLUL� GDUL� PDQDMHU� SURGXNVL� ��� ���������� PDQDMHU�
SHPDVDUDQ��������������GDQ�PDQDMHU�TXDOLW\�FRQWURO�������������

�

7DEHO���

6WDWLVWLN�'HVNULSWLI�

9DULDEHO� 5DWD�UDWD�

SHU�LWHP�

5DWD�

UDWD�

.LVDUDQ�

$NWXDO�

.LVDUDQ�

7HRULWLV�

'HYLDVL�

VWDQGDU�

4XDOLW\�JRDO�

4XDOLW\�IHHGEDFN�

4XDOLW\�,QFHQWLYH�

.LQHUMD�NXDOLWDV�

.HSXDVDQ�SHODQJJDQ�

.LQHUMD�NHXDQJDQ�

�����

�����

�����

�����

�����

�����

������

������

������

������

������

������

������

������

������

������

�����

�����

�����

�����

�����

�����

�����

�����

�����

�����

�����

�����

�����

�����

�
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7DEHO� ��PHQXQMXNNDQ� NLVDUDQ� � MDZDEDQ� \DQJ� GLEHULNDQ� UHVSRQGHQ� XQWXN�

YDULDEHO�TXDOLW\�JRDO��TXDOLW\� IHHGEDFN�� �TXDOLW\� LQFHQWLYH�� � NHSXDVDQ� SHODQJJDQ��
GDQ�NLQHUMD�NHXDQJDQ�GLSHUROHK�NLVDUDQ���VDPSDL�GHQJDQ�����GHQJDQ�QLODL�UDWD�UDWD�

PDVLQJ�PDVLQJ������������������������������������GDQ�YDULDEHO�NLQHUMD�NXDOLWDV����
VDPSDL� GHQJDQ� ��� GHQJDQ� QLODL� UDWD�UDWD� ������� ,QL� PHQXQMXNNDQ� SHQFDSDLDQ�

MDZDEDQ�VHOXUXK�LWHP�GDODP�WLDS�YDULDEHO��FXNXS�WLQJJL��

�

'HILQLVL�2SHUDVLRQDO�GDQ�3HQJXNXUDQ�9DULDEHO�

�

4XDOLW\�JRDO�

4XDOLW\�JRDO� �\DQJ�GLJXQDNDQ�PHQJLNXWL�6LP�GDQ�.LOORXJK���������'DQLHO�

GDQ�5HLWVSHUJHU���������GDQ� �0DLJD�GDQ�-DFREV����������4XDOLW\�JRDO� WHUGLUL�GDUL�

WLJD�LWHP��SURGXN�VLVD��SHNHUMDDQ�XODQJ��GDODP�EHQWXN�NRV�DWDX��XQLW���GDQ�SURGXN�

FDFDW��GDODP�EHQWXN�NRV�DWDX��XQLW���5HVSRQ�PHOLKDW�TXDOLW\�JRDO��\DQJ�GLEHULNDQ��

GHQJDQ� PHQJJXQDNDQ� � VNDOD� /LNHUW� WXMXK� SRLQ� �� � WLGDN� SHQWLQJ�� ��  � VDQJDW�

SHQWLQJ����

4XDOLW\�IHHGEDFN�

4XDOLW\�IHHGEDFN�\DQJ�GLJXQDNDQ�MXJD�PHQJLNXWL�6LP�GDQ�.LOORXJK���������

'DQLHO� GDQ�5HLWVSHUJHU� ��������GDQ� �0DLJD� GDQ� -DFREV� ������� \DQJ� WHUGLUL� GDUL�

WLJD� LWHP�� 5HVSRQGHQ� GLPLQWD� XQWXN� PHQJLQGLNDVLNDQ� IUHNXHQVL� GHQJDQ�

PHQJJXQDNDQ� XNXUDQ� NXDOLWDV� LQL� XQWXN�PHQLODL� NXDOLWDV� NLQHUMD��5HVSRQ�TXDOLW\�

IHHGEDFN� LQL� GLXNXU� GHQJDQ� PHQJJXQDNDQ� VNDOD� /LNHUW� WXMXK� SRLQ� ���  � WLGDN�
SHUQDK�GDQ��� �WLDS�KDUL���

4XDOLW\�LQFHQWLYH�
4XDOLW\�LQFHQWLYH�GLXNXU�GHQJDQ�PHQDQ\DNDQ�SHQWLQJQ\D�GDODP�PHQHQWXNDQ�

NRPSHQVDVL� �0DLJD� GDQ� -DFREV�� ������ 6SUHLW]HU� GDQ� 0LVKUD�� ����� ,WWQHU� GDQ�
/DUFNHU��������MXJD�GHQJDQ�PHOLKDW�WLJD�LWHP��4XDOLW\�LQFHQWLYH�UHVSRQQ\D�GLXNXU�

GHQJDQ�VNDOD�/LNHUW���SRLQW���� �VDQJDW�WLGDN�VHWXMX�GDQ��� �VDQJDW�VHWXMX���

.LQHUMD�.XDOLWDV�

.LQHUMD� NXDOLWDV� GLXNXU� GHQJDQ� PHQJJXQDNDQ� HPSDW� LQGLNDWRU�� %HUGDVDUNDQ�

OLWHUDWXU�740� �'DZVRQ� GDQ� 3DWULFNVRQ�� ������$KLUH�� ������� UHVSRQGHQ� GLPLQWD�

XQWXN� PHQXQMXNNDQ� KDVLO� \DQJ� GLFDSDL� ROHK� SHUXVDKDDQ� SDGD� HPSDW� LQGLNDWRU��

VHSDQMDQJ�WLJD�WDKXQ�WHUDNKLU�GHQJDQ�PHQJJXQDNDQ�VNDOD�/LNHUW���SRLQ��� �VDQJDW�

WLGDN�WLGDN�VHWXMX�GDQ�� �VDQJDW�VHWXMX���

.HSXDVDQ�3HODQJJDQ�

0HQJLNXWL�VWXGL�VHEHOXPQ\D��$KLUH�GDQ�'UH\IXV��������6LP�GDQ�.LOORXJK��

������ 0DLJD� GDQ� -DFREV�� ������ NHSXDVDQ� SHODQJJDQ� GLXNXU� PHQJJXQDNDQ� WLJD�

LWHP��5HVSRQ�GLPLQWD�XQWXN�PHPEHULNDQ�GDODP�VNDOD�/LNHUW���SRLQW� ��� � VDQJDW�

UHQGDK�SHQXUXQDQQ\D�GDQ��� �VDQJDW�WLQJJL�SHQXUXQDQQ\D��

.LQHUMD�.HXDQJDQ�

.LQHUMD�NHXDQJDQ�GLXNXU�EHUGDVDUNDQ�SDGD�LQVWUXPHQ�\DQJ�GLJXQDNDQ�ROHK�

&KHQKDOO� ������� GDQ� GLDGDSWDVL� ROHK� 6ZDPLGDVV� GDQ�1HZHOO� ������� GDQ�0DLJD�
GDQ� -DFREV� �������� 3DGD� VNDOD� /LNHUW� �� SRLQW�� \DQJ� PHQJXNXU� SHUEDQGLQJDQ�

DSDNDK� NLQHUMD� SHUXVDKDDQ� EHUDGD� SDGD� EDLN� GL� EDZDK� DWDX� GL� DWDV� LQGXVWUL��
5HVSRQGHQ� GLPLQWD� XQWXN� PHUDQJNLQJ� NLQHUMD� VXE� XQLW�� OHELK� GDUL� WLJD� WDKXQ��



+8%81*$1�.20321(1�6,67(0�3(1*(1'$/,$1�0$1$-(0(1��48$/,7<�*2$/��48$/,7<�)(('%$&.��'$1�48$/,7<�,1&(17,9(��
7(5+$'$3�.,1(5-$�.8$/,7$6�'$1�.216(.8(16,�7(5+$'$3�.,1(5-$�.(8$1*$1��2OHK���6DOPDQ�-XPDLOL�GDQ�*XGRQR�

�
�����)DNXOWDV�(NRQRPL�8QLYHUVLWDV�.DWROLN�:LG\D�0DQGDOD�6XUDED\D�

WHUKDGDS�UDWD�UDWD�LQGXVWUL�PHUHND�SDGD�VHWLDS�WLJD�GLPHQVL�����WLQJNDW�DQQXDO�GDUL�

SHUWXPEXKDQ�SHQMXDODQ������SURILWDELOLW\�GDQ�����UHWXUQ�RQ�DVVHWV��

�

+DVLO�SHQJXMLDQ�GDWD�

�

8ML��9DOLGLWDV�
8ML� YDOLGLWDV�GLODNXNDQ�GHQJDQ�PHQJJXQDNDQ�NRUHODVL� DQWDU� VNRU�PDVLQJ�

PDVLQJ� EXWLU� SHUWDQ\DDQ� GHQJDQ� VNRU� WRWDO�� 7HNQLN� \DQJ� GLJXQDNDQ� GDODP�
SHQHOLWLDQ� LQL� DGDODK� DQDOLVLV� IDNWRU�� 8QWXN� SURVHV� SHUKLWXQJDQ�� SHQHOLWL�

PHQJJXQDNDQ�6366�IRU�ZLQGRZV�UHOHDVH��������

3HQJXMLDQ�DZDO�GHQJDQ�XML�.02��.DLVHU�0H\HU�2ONLQ��PHQXQMXNNDQ�QLODL�

VHEHVDU��������1LODL� LQL��OHELK�EHVDU�GDUL������\DQJ��PHQXQMXNNDQ�SDGD�GDWD�\DQJ�

GLSHUROHK� GDSDW� GLODNXNDQ� DQDOLVLV� IDNWRU�� $QWL� LPDJH� FRUUHODWLRQ� MXJD�

PHQXQMXNNDQ� VHOXUXK� YDULDEHO�PHPLOLNL� QLODL� NRUHODVL� OHELK�EHVDU�GDUL������+DVLO�

SHQJXMLDQ�YDOLGLWDV�PHQXQMXNNDQ�VHOXUXK�LWHP�PHPLOLNL� IDNWRU� ORDGLQJ�OHELK�GDUL�

�����

7DEHO���

+DVLO�SHQJXMLDQ�9DOLGLWDV�.02�DQG�%DUWOHWW
V�7HVW�
.DLVHU�0H\HU�2ONLQ�0HDVXUH�RI�6DPSOLQJ�
$GHTXDF\�� �����

%DUWOHWW
V�7HVW�RI�
6SKHULFLW\�

$SSUR[��&KL�6TXDUH� ���������

'I� ����

6LJ�� �����

�

9DULDEHO�

�

,WHP�

SHUWDQ\DDQ�

)DFWRU�

/RDGLQJ�

4XDOLW\�JRDO�

�

�

��

��

��

������

������

������

4XDOLW\�IHHGEDFN�
�

��
��

��

������
������

������

4XDOLW\�LQFHQWLYH�

�

��

��
��

������

������
������

.LQHUMD�NXDOLWDV�
�

���
���

���
���

������
������

������
������

.HSXDVDQ�SHODQJJDQ�
�

���
���

���

������
������

������

.LQHUMD�NHXDQJDQ�

�

���

���
���

������

������
������
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8ML��5HOLDELOLWDV�

8ML�UHOLDELOLWDV�GDODP�SHQHOLWLDQ�LQL�PHQJJXQDNDQ�NRHILVLHQ�FURQEDFK�DOSKD�
GHQJDQ� EDWDVDQ� PLQLPDO� ������ 7DEHO� � �� EHULNXW� LQL� PHUDQJNXP� KDVLO� SHQJXMLDQ�

UHOLDELOLWDV�GDUL�TXDOLW\�JRDO��TXDOLW\� IHHGEDFN��TXDOLW\� LQFHQWLYH��NLQHUMD�NXDOLWDV��
NHSXDVDQ�SHODQJJDQ��GDQ�NLQHUMD�NHXDQJDQ���

�

7DEHO���

+DVLO�SHQJXMLDQ��5HOLDELOLWDV�

9DULDEHO�

�

-XPODK�

�,WHP�

&URQEDFK�

$OSKD�

4XDOLW\�JRDO�

4XDOLW\�IHHGEDFN�
4XDOLW\�LQFHQWLYH�

.LQHUMD�NXDOLWDV�

.HSXDVDQ�SHODQJJDQ�

.LQHUMD�NHXDQJDQ�

��

��
��

��
��

��

�����

�����
�����

�����
�����

�����

�

+DVLO� SHQHOLWLDQ� PHQXQMXNNDQ� EDKZD� GDWD� \DQJ� GLSHUROHK� � GDODP�

SHQHOLWLDQ�LQLL�GDSDW�GLDQGDONDQ�NDUHQD�PHPLOLNL�FURQEDFK�DOSKD�GL�DWDV��������
0HOLKDW� KDVLO� GDUL� FURQEDFK� DOSKD� \DQJ� GLWXQMXNNDQ�� VHFDUD� XPXP�

SHQHOLWLDQ� LQL� PHPSHUOLKDWNDQ� NRHILVLHQ� DOSKD� \DQJ� WLQJJL� GDQ� PHQXQMXNNDQ�
LQVWUXPHQ� \DQJ� GLSDNDL� GDODP�SHQHOLWLDQ� LQL� DGDODK� UHOLDEOH�� ,QL�PHPXQJNLQNDQ�

NDUHQD� LQVWUXPHQ� \DQJ� GLSDNDL� DGDODK� SHUWDQ\DDQ� NRQWUXN� \DQJ� VXGDK� SHUQDK�
GLJXQDNDQ�GDODP�EHEHUDSD�SHQHOLWLDQ�VHEHOXPQ\D��������

�

8ML��0XOWLNROLQHDULWDV�

8ML� PXOWLNROLQHDULWDV� PHQXQMXNNDQ� � DQWDU� YDULDEHO� LQGHSHQGHQ� PHPLOLNL�

NRUHODVL� GL� EDZDK� ������ � ,QL� EHUDUWL� WLGDN� WHUMDGL� PXOWLNROLQHDULWDV��

0XOWLNROLQHDULWDV�GDSDW�GLVHEDENDQ�NHUHQD�DGDQ\D�HIHN�NRPELQDVL�GXD�DWDX�OHELK�

YDULDEHO�LQGHSHQGHQ��

7DEHO���

8ML�0XOWLNROLQHDULWDV�

&RHIILFLHQW�&RUUHODWLRQVD

����� ���� ����� ����� �����

���� ����� ���� ����� �����

����� ���� ����� ����� �����

����� ����� ����� ����� �����

����� ����� ����� ����� �����

���� ���� ����� ���� �����

���� ���� ���� ����� �����

����� ���� ���� ����� �����

���� ����� ����� ���� �����

����� ����� ����� ����� ����

&6

4)

4*

4,

43

&6

4)

4*

4,

43

&RUUHODWLRQV

&RYDULDQFHV

0RGHO

�

&6 4) 4* 4, 43

'HSHQGHQW�9DULDEOH��)3D��

�
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&RHIILFLHQWVD

���� ����� ���� ����

����� ���� ����� ����� ���� ���� �����

����� ���� ����� ����� ���� ���� �����

���� ���� ���� ���� ���� ���� �����

���� ���� ���� ����� ���� ���� �����

���� ���� ���� ����� ���� ���� �����

�&RQVWDQW�

4*

4)

4,

43

&6

0RGHO

�

% 6WG��(UURU

8QVWDQGDUGL]HG

&RHIILFLHQWV

%HWD

6WDQGDUGL]HG

&RHIILFLHQWV

W 6LJ� 7ROHUDQFH 9,)

&ROOLQHDULW\�6WDWLVWLFV

'HSHQGHQW�9DULDEOH��)3D��

�

�
1LODL� WROHUDQFH� GDQ� YDULDQFH� LQIODWLRQ� IDFWRU� �9,)�� �PHQJXNXU� YDULDELOLWDV�

YDULDEHO� LQGHSHQGHQ�\DQJ�WHUSLOLK�\DQJ�WLGDN�GLMHODVNDQ�ROHK�YDULDEHO� LQGHSHQGHQ�
ODLQQ\D��1LODL��WROHUDQFH�\DQJ�UHQGDK�VDPD�GHQJDQ�QLODL�9,)�\DQJ�WLQJJL��NDUHQD�

9,)� ���WROHUDQFH���1LODL�FXW�RII�\DQJ�XPXP�GLSDNDL�XQWXN�PHQXQMXNNDQ�DGDQ\D�
PXOWLNROLQHDULWDV� �DGDODK�QLODL� WROHUHQFH��������DWDX�VDPD�GHQJDQ�QLODL�9,)�!�����

+DVLO�PHQXQMXNNDQ� QLODL� WROHUDQFH� VHPXD�YDULDEHO� OHELK�EHVDU�GDUL�����GDQ�QLODL�

9,)�NXUDQJ�GDUL�����,QL�PHQHJDVNDQ��WLGDN�DGD��PXOWLNROLQHDULWDV�\DQJ�VHULXV��

�

8ML��$XWRNRUHODVL�

8ML� DXWRNRUHODVL� PHQXQMXNNDQ� QLODL� 'XUELQ�:DWVRQ� VHEHVDU� ������

GLEDQGLQJNDQ�GHQJDQ�QLODL�WDEHO�GHQJDQ�VLJQLILNDQVL����GHQJDQ�MXPODK�VDPSHO����

GDQ� YDULDEOH� LQGHSHQGHQ� �� EXDK�� PDND� QLODL� WDEHO� 'XUEDQ�:DWVRQ� GLSHUROHK�

VHEHVDU��������2OHK�NDUHQD�QLODL�':������OHELK�EHVDU�GDUL�EDWDV�DWDV��GX�������GDQ�

NXUDQJ� GDUL� �� ±� ����� ��� ±� GX��� PDND� GDSDW� GLVLPSXONDQ� EDKZD� WLGDN� DGD�

DXWRNRUHODVL�SRVLWLI�DWDX�QHJDWLI�GDQ�GLVLPSXONDQ�WLGDN�DGD�DXWRNRUHODVL�����������������

�

7DEHO���

8ML�$XWRNRUHODVL�

0RGHO�6XPPDU\E

����D ���� ���� ������ �����

0RGHO

�

5 5�6TXDUH

$GMXVWHG

5�6TXDUH

6WG��(UURU�RI

WKH�(VWLPDWH

'XUELQ�

:DWVRQ

3UHGLFWRUV���&RQVWDQW���&6��4)��4*��4,��43D��

'HSHQGHQW�9DULDEOH��)3E��

�
�

3HQJXMLDQ�+LSRWHVLV�

3HQJXMLDQ� KLSRWHVLV� SHQHOLWLDQ� LQL� GLODNXNDQ� GHQJDQ� PHQJJXQDNDQ� SDWK�

DQDO\VLV�PHODOXL�6366�YHUVL��������6HEHOXP�DQDOLVLV�WHUKDGDS�KLSRWHVLV�SHQHOLWLDQ��

GLVDMLNDQ� WHUOHELK� GDKXOX� KDVLO� SHQJRODKDQ� GDWD� GHQJDQ� PRGHO� � SDWK� DQDO\VLV�
EHULNXW�LQL��

�
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�

�

�

�

�

�

�

�

�

�

*DPEDU����

2XWSXW�GDODP�EHQWXN�GLDJUDP�SDWK�
�

3HQJXMLDQ�+LSRWHVLV���
3HQLQJNDWDQ� NRPXQLNDVL� SDGD� TXDOLW\� JRDO� WHUKDGDS� NLQHUMD� NXDOLWDV�

PHQXQMXNNDQ� NRHILVLHQ� HVWLPDVL� VHEHVDU� ������GHQJDQ� �S� YDOXH� �  � ������� +DVLO�
UHJUHVL� LQL�PHQJKDVLONDQ�NRHILVLHQ�LQWHUDNVL�SRVLWLI��QDPXQ�WLGDN�VLJQLILNDQ� �SDGD�

S� YDOXH� ����� DQWDUD� TXDOLW\� JRDO� GHQJDQ� NLQHUMD� NXDOLWDV�� +DO� LQL�PHQXQMXNNDQ�
EDKZD�KLSRWHVLV�SHUWDPD��WLGDN�EHUKDVLO�GLGXNXQJ��

+DVLO�WHPXDQ�LQL�WLGDN�VHVXDL�GHQJDQ�SHQHOLWLDQ�\DQJ�GLODNXNDQ�ROHK�0DLJD�
GDQ� -DFREV� �������� GDQ� +DUHOO� GDQ� 7XWWOH� �������� +DVLO� WHPXDQ� LQL� MXJD��

PHQJLQGLNDVLNDQ�DGDQ\D� SHQLQJNDWDQ� � NRPXQLNDVL�PHQJHQDL�TXDOLW\�JRDO� � \DQJ�

GLGDVDUNDQ� SDGD� SURGXN� VLVD�� SHNHUMDDQ� XODQJ�� GDQ� GHIHFW� XQWXN� SHNHUMD� SDEULN��
EHUKXEXQJDQ�VHFDUD�SRVLWLI�GHQJDQ��NLQHUMD�NXDOLWDV�QDPXQ�WLGDN�VLJQLILNDQ�VHFDUD�

VWDWLVWLN�SDGD��S�YDOXH�������

�

3HQJXMLDQ�+LSRWHVLV���
)UHNXHQVL� GDUL� TXDOLW\� IHHGEDFN� � WHUKDGDS� NLQHUMD� NXDOLWDV� PHQXQMXNNDQ�

NRHILVLHQ� HVWLPDVL� VHEHVDU� ������ GHQJDQ� S� YDOXH�  � ������� +DVLO� UHJUHVL� LQL�
PHQJKDVLONDQ�NRHILVLHQ�LQWHUDNVL�SRVLWLI�GDQ�VLJQLILNDQ� �SDGD�S�YDOXH������DQWDUD�

TXDOLW\� IHHGEDFN� � GHQJDQ� NLQHUMD� NXDOLWDV��+DO� LQL�PHQXQMXNNDQ�EDKZD� KLSRWHVLV�

NHGXD��EHUKDVLO�GLGXNXQJ��

3HQHOLWLDQ� LQL�EHUKDVLO�PHQJNRQILUPDVL� KDVLO�SHQHOLWLDQ�0DLJD�GDQ�-DFREV�

��������$VKIRUG�GDQ�7VXL���������GDQ�2WOH\�GDQ�%HUU\��������� �EDKZD�IUHNXHQVL�

GDUL�TXDOLW\�IHHGEDFN��EHUKXEXQJDQ�VHFDUD�SRVLWLI�GHQJDQ�NLQHUMD�NXDOLWDV��

�

3HQJXMLDQ�+LSRWHVLV���

3HQLQJNDWDQ�GDUL�TXDOLW\�LQFHQWLYH��WHUKDGDS�NLQHUMD�NXDOLWDV�PHQXQMXNNDQ�

NRHILVLHQ� HVWLPDVL� VHEHVDU� ������ GHQJDQ� S� YDOXH�  � ������� +DVLO� UHJUHVL� LQL�

PHQJKDVLONDQ�NRHILVLHQ�LQWHUDNVL�SRVLWLI�GDQ�VLJQLILNDQ� �SDGD�S�YDOXH������DQWDUD�

TXDOLW\� LQFHQWLYH� GHQJDQ� NLQHUMD� NXDOLWDV�� +DO� LQL�PHQXQMXNNDQ� EDKZD� KLSRWHVLV�

NHWLJD�GLGXNXQJ��

������

������

������
������

������������

H�� �������

H�� �������

H�� ��������

4XDOLW\�

JRDO�

4XDOLW\�

IHHGEDFN�

4XDOLW\�

LQFHQWLYH�

.LQHUMD�

NXDOLWDV�

.LQHUMD�

NHXDQJDQ�

.HSXDVDQ�

SHODQJJDQ�
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3HQHOLWLDQ�LQL�EHUKDVLO�PHQJNRQILUPDVL�KDVLO�SHQHOLWLDQ��0DLJD�GDQ�-DFREV�

�������� *RYLQGDUDMDQ� GDQ� *XSWD� ������� EDKZD� SHQLQJNDWDQ� � GDODP� TXDOLW\�
LQFHQWLYH�DNDQ�EHUKXEXQJDQ�VHFDUD�SRVLWLI�GHQJDQ�SHQLQJNDWDQ�NLQHUMD�NXDOLWDV��

�

3HQJXMLDQ�+LSRWHVLV���

+XEXQJDQ�GDUL�NLQHUMD�NXDOLWDV�WHUKDGDS�NHSXDVDQ�SHODQJJDQ�PHQXQMXNNDQ�
NRHILVLHQ� HVWLPDVL� VHEHVDU� ������ GHQJDQ� S� YDOXH�  � ������� +DVLO� UHJUHVL� LQL�

PHQJKDVLONDQ�NRHILVLHQ�LQWHUDNVL�SRVLWLI�GDQ�VLJQLILNDQ� �SDGD�S�YDOXH������DQWDUD�
NLQHUMD� NXDOLWDV� GHQJDQ� NHSXDVDQ� SHODQJJDQ�� +DO� LQL� PHQXQMXNNDQ� EDKZD�

KLSRWHVLV�NHHPSDW�GLGXNXQJ��

3HQHOLWLDQ� LQL�EHUKDVLO�PHQJNRQILUPDVL� KDVLO�SHQHOLWLDQ�0DLJD�GDQ�-DFREV�

�������� �&URQLQ� GDQ�7D\ORU� �������GDQ�)RUQHOO� ������� \DQJ�PHQHPXNDQ� EDKZD�

NLQHUMD�NXDOLWDV�EHUKXEXQJDQ�VHFDUD�SRVLWLI�GHQJDQ�NHSXDVDQ�SHODQJJDQ���

�

3HQJXMLDQ�+LSRWHVLV���

+XEXQJDQ� GDUL� � NLQHUMD� NXDOLWDV� WHUKDGDS� NLQHUMD� NHXDQJDQ�PHQXQMXNNDQ�

NRHILVLHQ� HVWLPDVL� VHEHVDU� ������ GHQJDQ� S� YDOXH�  � ������� +DVLO� UHJUHVL� LQL�

PHQJKDVLONDQ� NRHILVLHQ� LQWHUDNVL� SRVLWLI� � QDPXQ� WLGDN� VLJQLILNDQ� � SDGD� S� YDOXH�

�����DQWDUD�NLQHUMD�NXDOLWDV�GHQJDQ�NLQHUMD�NHXDQJDQ��+DO�LQL�PHQXQMXNNDQ�EDKZD�

KLSRWHVLV�NHOLPD��WLGDN�EHUKDVLO�GLGXNXQJ��

+DVLO�SHQHOLWLDQ�LQL�WLGDN�EHUKDVLO��PHQJNRQILUPDVL�KDVLO�SHQHOLWLDQ��0DLJD�

GDQ� -DFREV� �������� 1DJDU� GDQ� 5DMDQ� �������� 1DPXQ� PHQXUXW� *DOH� ������� GDQ�
3RZHOO��������SHQHOLWLDQ�\DQJ�PHQJXML�KXEXQJDQ�NLQHUMD�NXDOLWDV�WHUKDGDS�NLQHUMD�

NHXDQJDQ� DWDX� ELVQLV� PDVLK� PL[HG�� 3HQHOLWLDQ� LQL� PHPEHULNDQ� EXNWL� WDPEDKDQ�
EDKZD� KXEXQJDQ� DQWDUD� NHGXDQ\D� SRVLWLI�� QDPXQ� WLGDN� VLJQLILNDQ� SDGD� S� YDOXH�

������

�

3HQJXMLDQ�+LSRWHVLV���
+XEXQJDQ� � GDUL� NHSXDVDQ� SHODQJJDQ� WHUKDGDS� NLQHUMD� NHXDQJDQ��

PHQXQMXNNDQ�NRHILVLHQ�HVWLPDVL�VHEHVDU�������GHQJDQ�QLODL�S�YDOXH� ��������+DVLO�

UHJUHVL� LQL�PHQJKDVLONDQ� NRHILVLHQ� LQWHUDNVL� SRVLWLI�GDQ� VLJQLILNDQ� � SDGD�S� YDOXH�

����� DQWDUD� NHSXDVDQ� SHODQJJDQ� GHQJDQ� NLQHUMD� NHXDQJDQ��+DO� LQL�PHQXQMXNNDQ�

EDKZD�KLSRWHVLV�NHGXD�GLGXNXQJ��

+DVLO� SHQHOLWLDQ� LQL� EHUEHGD� GHQJDQ� KDVLO� SHQHOLWLDQ� 0DLJD� GDQ� -DFREV�

�������� � )RVWHU� GDQ�*XSWD� ��������1DPXQ�SHQHOLWLDQ� LQL� KDVLOQ\D� � VDPD� GHQJDQ�

$QGHUVRQ�GNN���������������3HUHUD�GNN���������,WWQHU�GDQ�/DUFNHU����������%HKQ�

GDQ� ULOH\� �������� � ,QL� PHQXQMXNNDQ� KXEXQJDQ� DQWDUD� NHSXDVDQ� SHODQJJDQ� GDQ�

NLQHUMD�NHXDQJDQ���KDVLOQ\D�MXJD�PDVLK��PL[HG���

�

�

�

�

�

�

�

�



-851$/�:,'<$�0$1$-(0(1�	�$.817$16,��9RO����1R����$JXVWXV�������������������

�

�
)DNXOWDV�(NRQRPL�8QLYHUVLWDV�.DWROLN�:LG\D�0DQGDOD�6XUDED\D��������

7DEHO���

+DVLO�3HQJXMLDQ�+LSRWHVLV�

�

+LSRWHVLV�

6WDQGDUGL]HG�

&RHIILFLHQW�

�

�

S�YDOXH�

�

.HWHUDQJ

DQ�

+���4XDOLW\�JRDO��Æ�.LQHUMD�NXDOLWDV� ������ ������ WLGDN�

VLJQLILNDQ�

+��� 4XDOLW\� IHHGEDFN� Æ� .LQHUMD�

NXDOLWDV��

������ ������ VLJQLILNDQ�

+��� 4XDOLW\� LQFHQWLYH� Æ� .LQHUMD�

NXDOLWDV�

������ ������ VLJQLILNDQ�

+��� .LQHUMD� NXDOLWDV� Æ� .HSXDVDQ�

SHODQJJDQ�

������ ������ VLJQLILNDQ�

+��� .LQHUMD� NXDOLWDV� Æ� .LQHUMD�

NHXDQJDQ�

������ ������ WLGDN�

VLJQLILNDQ�

+��� .HSXDVDQ� SHODQJJDQ�Æ� .LQHUMD�

NHXDQJDQ�

������ ������ VLJQLILNDQ�

�

�

6�L�P�S�X�O�D�Q��

�

3HQHOLWLDQ� LQL� PHPEHULNDQ� EXNWL� VHFDUD� HPSLULV� PHQJHQDL� DSDNDK� DGD�

KXEXQJDQ� IDNWRU�IDNWRU� VLVWHP� SHQJHQGDOLDQ� PDQDMHPHQ� �TXDOLW\� JRDO�� TXDOLW\�

IHHGEDFN��GDQ�TXDOLW\� LQFHQWLYH�� � WHUKDGDS�NLQHUMD�NXDOLWDV��KXEXQJDQ�GDUL�NLQHUMD�

NXDOLWDV� WHUKDGDS� NHSXDVDQ� SHODQJJDQ� GDQ� NLQHUMD� NHXDQJDQ�� GDQ� � KXEXQJDQ�

NHSXDVDQ� SHODQJJDQ� � WHUKDGDS� � NLQHUMD� NHXDQJDQ� SDGD� SHUXVDKDDQ� \DQJ�

PHQHUDSNDQ� WRWDO�TXDOLW\�PDQDJHPHQW��3HQHPXDQ�SHQHOLWLDQ�EHUKDVLO�PHQGXNXQJ�

+���+���+���GDQ�+��QDPXQ�WLGDN�EHUKDVLO�PHQGXNXQJ�+��GDQ�+����

,PSOLNDVL� GDUL� SHQHOLWLDQ� LQL� DGDODK� EDKZD� XQWXN� GDSDW� PHQLQJNDWNDQ�

NLQHUMD� NHXDQJDQ�� PDQDMHU� SURGXNVL� GDQ� SHPDVDUDQ� KDUXV� PHPSHUWLPEDQJNDQ�

TXDOLW\� JRDO�� TXDOLW\� IHHGEDFN� GDQ� TXDOLW\� LQFHQWLYH� � WHUKDGDS� SURGXN� VLVD��
SHNHUMDDQ� XODQJ�� GDQ� GHIHFW� \DQJ� VHFDUD� SRVLWLI� DNDQ� PHQLQJNDWNDQ� NLQHUMD�

NXDOLWDV�GDUL�SURGXN�\DQJ�GLKDVLONDQ�ROHK�SHUXVDKDDQ��.LQHUMD�NXDOLWDV� MXJD�DNDQ�
EHUKXEXQJDQ� SRVLWLI� GHQJDQ� PHQLQJNDWQ\D� NHSXDVDQ� SHODQJJDQ� GDODP�

PHQJJXQDNDQ� SURGXN� \DQJ� GLKDVLONDQ�� 3HQLQJNDWDQ� NLQHUMD� NXDOLWDV� VHQGLUL�
VHEDJDL��XNXUDQ�QRQ�NHXDQJDQ��GDQ�WLQJNDW�NHSXDVDQ�SHODQJJDQ�\DQJ�WLQJJL�DNDQ�

SURGXN� SDGD� DNKLUQ\D� � EHUKXEXQJDQ� SRVLWLI� � GDODP� PHQLQJNDWNDQ� � NLQHUMD�
NHXDQJDQ�VHEDJDL�XNXUDQ� NHXDQJDQ� \DQJ� GLGDVDUNDQ� SDGD�PHQLQJNDWQ\D� WLQJNDW�

SHUWXPEXKDQ� SHQMXDODQ�� ODED� SHUXVDKDDQ�� GDQ� UHWXUQ� RQ� DVVHWV� ZDODXSXQ� WLGDN�
VLJQLILNDQ�KXEXQJDQQ\D�SDGD�S�YDOXH���������

3HQHOLWLDQ� LQL� PHPLOLNL� EHEHUDSD� NHWHUEDWDVDQ� \DQJ� PXQJNLQ� GDSDW�

PHQJJDQJJX�KDVLO�SHQHOLWLDQ�LQL�DQWDUD�ODLQ��

��� 3HQHOLWLDQ� LQL� KDQ\D� PHQHNDQNDQ� SHQJJXQDDQ� WLJD� NDUDNWHULVWLN� VLVWHP�
SHQJHQGDOLDQ�PDQDMHPHQ� \DLWX� SURGXN� VLVD��SHNHUMDDQ� XODQJ��GDQ� GHIHFW�

VHEDJDL� LQGLNDWRU� PHQJXNXU� TXDOLW\�� � 'DUL� SHUVSHNWLI� PDQXIDNWXU��
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PHPDVXNNDQ� GLPHQVL� 630� \DQJ� ODLQ� VHSHUWL� IOHNVLELOLWDV�� GHSHQGDELOLW\��

GDQ�FXVWRPHU�VHUYLFH�DNDQ�MXJD�PHPSHQJDUXKL�NLQHUMD�NHXDQJDQ��
��� )DNWRU�ODLQ�GDUL�SHUVSHNWLI�ELVQLV�VHSHUWL�LQWHQVLWDV�SHUVDLQJDQ��VWUXNWXU�GDQ�

XNXUDQ� LQGXVWUL�� GDQ� WLQJNDW� SHUXEDKDQ� WHNQRORJL� MXJD� PXQJNLQ� ELVD�
PHPSHQJDUXKL�NLQHUMD�NHXDQJDQ��

��� %HEHUDSD� XNXUDQ� NHSXDVDQ� SHODQJJDQ�PHQFHUPLQNDQ� SHULODNX� SHODQJJDQ�
VHSHUWL�DGDQ\D�NRPSODLQ� \DQJ�ELVD�PHQJLGHQWLILNDVL�VHFDUD� OXDV�SHQJDUXK�

DVSHN�SHULODNX�WHUKDGDS�NLQHUMD�NHXDQJDQ�����
��� 3HQJXPSXODQ� GDWD� GHQJDQ�PHQJJXQDNDQ�PHWRGD� VXUYHL� \DQJ� GLNLULPNDQ�

PHODOXL�HPDLO�PHPDQJ�OHELK�FHSDW�VDPSDL�NH�WXMXDQ�GDUL�SDGD�PHODOXL�SRV��

1DPXQ� NHPXQJNLQDQ� NXLVLRQHU� GLLVL� � EXNDQ� ROHK� UHVSRQGHQ� \DQJ�

GLKDUDSNDQ��ELVD�PHQMDGL�NHOHPDKDQ�GDODP�SHQHOLWLDQ�LQL�����

��� $GD� NHFHQGHUXQJDQ� PDQDMHU� SURGXNVL� GDQ� SHPDVDUDQ� \DQJ�

SHUXVDKDDDQQ\D� � PHPLOLNL� NLQHUMD� \DQJ� � NXUDQJ� EDLN� WLGDN� PDX�

EHUSDUWLVLSDVL� GDODP� SHQHOLWLDQ� LQL�� ,QL� WHUEXNWL� GHQJDQ� DGDQ\D� NXLVLRQHU�

\DQJ�WLGDN�GLNHPEDOLNDQ�NHSDGD��SHQHOLWL����

�

3HQHOLWLDQ�\DQJ�DNDQ�GLODNXNDQ�EHULNXWQ\D�GLKDUDSNDQ�GDSDW�PHPSHUEDLNL�

NHWHUEDWDVDQ� SHQHOLWLDQ� LQL� GHQJDQ� PHPSHUWLPEDQJNDQ� EHEHUDSD� IDNWRU� DQWDUD�

ODLQ��

��� 0HPDVXNNDQ�YDULDEHO� ODLQ�\DQJ�EHUNDLWDQ�GHQJDQ�NLQHUMD�NXDOLWDV��VHSHUWL��

SUDNWLN� PDQDMHPHQ� NXDOLWDV�� VLVWHP� LQIRUPDVL� NXDOLWDV�� DOLUDQ� LQIRUPDVL�
NXDOLWDV�� � GDQ� WHNQRORJL� LQIRUPDVL� NXDOLWDV� \DQJ� �PHPSHQJDUXKL� NLQHUMD�

NXDOLWDV��SHUXVDKDDQ���
��� 0HODNXNDQ� VXUYHL� GHQJDQ� ZDZDQFDUD� ODQJVXQJ� WHUKDGDS� PDQDMHU�

SHUXVDKDDQ�� VHKLQJJD�GDSDW�GLSHUROHK� UHVSRQGHQ�GDQ� WLQJNDW� UHVSRQ� \DQJ�
EHQDU�EHQDU�GLKDUDSNDQ��

�

�

�

'�D�I�W�D�U���3�X�V�W�D�N�D�

�

$FK\DUL�� 'LGL�� ������ 3HPDQIDDWDQ� ,QWHUQHW� XQWXN� 5LVHW� GDQ� ,PSOLNDVL� WHUKDGDS�

5LVHW�$NXQWDQVL��-XUQDO�(NRQRPL�GDQ�%LVQLV�,QGRQHVLD������������������

�

$KLUH��6��/��������740�DJH�YHUVXV�TXDOLW\��(PSLULFDO� LQYHVWLJDWLRQ��3URGXFWLRQ�

DQG�,QYHQWRU\�0DQDJHPHQW�-RXUQDO����������������

�

$QGHUVRQ�� (��� &�� )RUQHOO�� DQG� '�� /HKPDQ�� ������ &XVWRPHU� VDWLVIDFWLRQ��PDUNHW�

VKDUH��DQG�SURILWDELOLW\��)LQGLQJV�IURP�6ZHGHQ��-RXUQDO�RI�0DUNHWLQJ���������

�

BBBBBB��BBBBBB�� DQG�5��7��5XVW��������&XVWRPHU� VDWLVIDFWLRQ�� SURGXFWLYLW\�� DQG�
SURILWDELOLW\��'LIIHUHQFHV�EHWZHHQ�JRRGV�DQG�VHUYLFHV��0DUNHWLQJ�6FLHQFH����

��������������
�
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BBBBBB��DQG�9��*RYLQGDUDMDQ��������0DQDJHPHQW�&RQWURO�6\VWHPV��+RPHZRRG��

,/��,UZLQ�0F*UDZ�+LOO��
�

$VKIRUG�� 6�� -��� DQG�/��/��&XPPLQJV�� ������ )HHGEDFN� DV� DQ� LQGLYLGXDO� UHVRXUFH��
3HUVRQDO� VWUDWHJLHV� RI� FUHDWLQJ� LQIRUPDWLRQ�� 2UJDQL]DWLRQDO� %HKDYLRU� DQG�

+XPDQ�3HUIRUPDQFH������������������
�

BBBBBB��DQG�$��6��7VXL��������6HOI�UHJXODWLRQ� IRU�PDQDJHULDO� HIIHFWLYHQHVV��7KH�
UROH� RI� DFWLYH� IHHGEDFN� VHHNLQJ��$FDGHP\� RI� 0DQDJHPHQW� -RXUQDO���� �����

���������

�

%DNHU��(��0��������0DQDJLQJ�KXPDQ�SHUIRUPDQFH��,Q�-XUDQ�V�4XDOLW\�&RQWURO�

+DQGERRN��HGLWHG�E\� -��0��-XUDQ�DQG�)��0��*\UQD��6HFWLRQ�����1HZ�<RUN��

1<��0F*UDZ�+LOO�,QF��

�

%DQGXUD��$��������6RFLDO�)RXQGDWLRQV�RI�7KRXJKW�DQG�$FWLRQ��(QJOHZRRG�&OLIIV��

1-��3UHQWLFH�+DOO��

�

%DQNHU�� 5�� '��� DQG� 6�� 0�� 'DWDU�� ������ 6HQVLWLYLW\�� SUHFLVLRQ�� DQG� OLQHDU�

DJJUHJDWLRQ� RI� VLJQDOV� IRU� SHUIRUPDQFH� HYDOXDWLRQ�� -RXUQDO� RI� $FFRXQWLQJ�

5HVHDUFK����������������

�
BBBBBB�� BBBBBB�� DQG� '�� 6ULQLYDVDQ�� ������ $Q� HPSLULFDO� LQYHVWLJDWLRQ� RI� DQ�

LQFHQWLYH� SODQW� WKDW� LQFOXGHV� QRQILQDQFLDO� SHUIRUPDQFH� PHDVXUHV�� 7KH�
$FFRXQWLQJ�5HYLHZ����������������

�
%HKQ��%���DQG�5��5LOH\��������8VLQJ�QRQILQDQFLDO�LQIRUPDWLRQ�WR�SUHGLFW�ILQDQFLDO�

SHUIRUPDQFH��7KH� FDVH� RI� WKH�8�6�� DLUOLQH� LQGXVWU\��-RXUQDO�RI�$FFRXQWLQJ��
$XGLWLQJ�DQG�)LQDQFH������������

�

%X]]HOO��5��'���DQG�%��7��*DOH��������7KH�3,06�3ULQFLSOHV��/LQNLQJ�6WUDWHJ\� WR�

3HUIRUPDQFH��1HZ�<RUN��1��<��7KH�)UHH�3UHVV��

�

&KHQKDOO�� 5�� +�� ������ 5HOLDQFH� RQ� PDQXIDFWXULQJ� SHUIRUPDQFH� PHDVXUHV�� WRWDO�

TXDOLW\� PDQDJHPHQW� DQG� RUJDQL]DWLRQDO� SHUIRUPDQFH�� 0DQDJHPHQW�

$FFRXQWLQJ�5HVHDUFK�����������������

�

&URQLQ�� -�� -�� -U��� DQG� 6�� $�� 7D\ORU�� ������ 0HDVXULQJ� VHUYLFH� TXDOLW\�� $�

UHH[DPLQDWLRQ�DQG�H[WHQVLRQ��-RXUQDO�RI�0DUNHWLQJ����������������

�

&URVE\��3��%��������4XDOLW\�,V�)UHH��1HZ�<RUN��1<��0F*UDZ�+LOO��

�
'DQLHO�� 6��� DQG� :�� '�� 5HLWVSHUJHU�� ������ /LQNLQJ� TXDOLW\� VWUDWHJ\� ZLWK�

PDQDJHPHQW� FRQWURO� V\VWHPV�� (PSLULFDO� HYLGHQFH� IURP� -DSDQHVH� LQGXVWU\��
$FFRXQWLQJ��2UJDQL]DWLRQV�DQG�6RFLHW\������������������

�
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�����)DNXOWDV�(NRQRPL�8QLYHUVLWDV�.DWROLN�:LG\D�0DQGDOD�6XUDED\D�

BBBBBB�� DQG� BBBBBB�� ������ 0DQDJHPHQW� FRQWURO� V\VWHPV� IRU� TXDOLW\�� $Q�

HPSLULFDO� FRPSDULVRQ� RI� WKH� 8�6�� DQG� -DSDQHVH� HOHFWURQLFV� LQGXVWULHV��
-RXUQDO�RI�0DQDJHPHQW�$FFRXQWLQJ�5HVHDUFK�����������

�
'DZVRQ�� 3��� DQG�0�� 3DWULFNVRQ�� ������ 7RWDO� TXDOLW\� PDQDJHPHQW� LQ�$XVWUDOLDQ�

EDQNLQJ� LQGXVWU\�� ,QWHUQDWLRQDO� -RXUQDO� RI� 4XDOLW\� DQG� 5HOLDELOLW\�
0DQDJHPHQW���������������

�
'LOPDQ�� 'RQ�� $�� ������0DLO� DQG� ,QWHUQHW� 6XUYH\V�� 6HFRQG� HGLWLRQ��:LOOH\� DQG�

6RQV���

�

(DUOH\��3��&���*��%��1RUWKFUDIW��&��/HH��DQG�7��5��/LWXFK\��������,PSDFW�RI�SURFHVV�

DQG� RXWFRPH� IHHGEDFN� RQ� WKH� UHODWLRQ� RI� JRDO� VHWWLQJ� WR� WDVN� SHUIRUPDQFH��

$FDGHP\�RI�0DQDJHPHQW�-RXUQDO�����������������

�

(FFOHV�� 5�� ������ 7KH� SHUIRUPDQFH� PHDVXUHPHQW� PDQLIHVWR�� +DUYDUG� %XVLQHVV�

5HYLHZ�����������(FRQRPLVW��������7KH�FUDFNV�LQ�TXDOLW\���$SULO�������������

�

)HOWKDP��*��$���DQG�-��;LH��������3HUIRUPDQFH�PHDVXUH�FRQJUXLW\�DQG�GLYHUVLW\�LQ�

PXOWL�WDVN�SULQFLSDO�DJHQW�UHODWLRQV��7KH�$FFRXQWLQJ�5HYLHZ������������������

�

)ODPKROW]��(��������(IIHFWLYH�0DQDJHPHQW�&RQWURO��7KHRU\�DQG�3UDFWLFH��%RVWRQ��
0$��.OXZHU�$FDGHPLF�3XEOLVKHUV��

�
)RVWHU�� *��� DQG� 0�� *XSWD�� ������ 7KH� FXVWRPHU� SURILWDELOLW\� LPSOLFDWLRQV� RI�

FXVWRPHU� VDWLVIDFWLRQ��:RUNLQJ� SDSHU�� 6WDQIRUG�8QLYHUVLW\� DQG�:DVKLQJWRQ�
8QLYHUVLW\��

�
*DUYLQ�� '�� $�� ������ &RPSHWLQJ� RQ� WKH� HLJKW� GLPHQVLRQV� RI� TXDOLW\�� +DUYDUG�

%XVLQHVV�5HYLHZ������������������

�

*KR]DOL��,��������$QDOLVLV�0XOWLYDULDWH�GHQJDQ�3URJUDP�6366��(GLVL�NHWLJD�%DGDQ�

3HQHUELW�8QLYHUVLWDV�'LSRQHJRUR���

�

*RYLQGDUDMDQ�� 9��� DQG�$��.��*XSWD�� ������ /LQNLQJ� FRQWURO� V\VWHPV� WR� EXVLQHVV�

XQLW�VWUDWHJ\��,PSDFW�RQ�SHUIRUPDQFH��$FFRXQWLQJ��2UJDQL]DWLRQV�DQG�6RFLHW\�

���������������

�

+DLU�-)���$QGHUVRQ��5�(��7DWKDP��5�/��DQG�%ODFN�:�&��������0XOWLYDULDWH�'DWD�

$QDO\VLV����WK�(GLWLRQ��1HZ�-HUVH\��3UHQWLFH�+DOO��

�

+DUGLH�� 1�� ������ 7KH� HIIHFWV� RI� TXDOLW\� RQ� EXVLQHVV� SHUIRUPDQFH�� 4XDOLW\�
0DQDJHPHQW�-RXUQDO���������������

�
+DUUHOO�� $�� 0��� DQG� %�� 0�� 7XWWOH�� ������ 7KH� LPSDFW� RI� XQLW� JRDO� SULRULWLHV��

(FRQRPLF� LQFHQWLYHV�� DQG� LQWHULP� IHHGEDFN� RQ� WKH� SODQQHG� HIIRUW� RI�
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�
)DNXOWDV�(NRQRPL�8QLYHUVLWDV�.DWROLN�:LG\D�0DQGDOD�6XUDED\D��������

LQIRUPDWLRQ� V\VWHPV� SURIHVVLRQDOV�� -RXUQDO� RI� ,QIRUPDWLRQ� 6\VWHPV� ��� �����

�������
�

+DXVHU�� -�� 5��� '�� ,�� 'XQFDQ�� DQG� %�� :HUQHUIHOW�� ������ &XVWRPHU� VDWLVIDFWLRQ�
LQFHQWLYHV��0DUNHWLQJ�6FLHQFH������������������

�
+LOO��7��������0DQXIDFWXULQJ�VWUDWHJ\�.HHSLQJ�LW�UHOHYDQW�E\�DGGUHVVLQJ�WKH�QHHGV�

RI�WKH�PDUNHW��,QWHJUDWHG�0DQXIDFWXULQJ�6\VWHPV�����������������
�

+RZHOO�� 5�� $��� DQG� 6�� 5�� 6RXF\�� ������ 2SHUDWLQJ� FRQWUROV� LQ� WKH� QHZ�

PDQXIDFWXULQJ�HQYLURQPHQW��0DQDJHPHQW�$FFRXQWLQJ���������

�

,OJHQ��'��5���&��'��)LVKHU�� DQG�0��6��7D\ORU��������&RQVHTXHQFHV� RI� LQGLYLGXDO�

IHHGEDFN�RQ�EHKDYLRU�LQ�RUJDQL]DWLRQV��-RXUQDO�RI�$SSOLHG�3V\FKRORJ\���������

���������

�

,WWQHU��&��� DQG�'��)��/DUFNHU��������7RWDO�TXDOLW\�PDQDJHPHQW�DQG� WKH�FKRLFH�RI�

LQIRUPDWLRQ� DQG� UHZDUG� V\VWHPV�� -RXUQDO� IRU� $FFRXQWLQJ� 5HVHDUFK�

�6XSSOHPHQW���������

�

BBBBBB�� DQG� BBBBBB������� 4XDOLW\� VWUDWHJ\�� VWUDWHJLF� FRQWURO� V\VWHPV�� DQG�

RUJDQL]DWLRQDO�SHUIRUPDQFH��$FFRXQWLQJ��2UJDQL]DWLRQV�DQG�6RFLHW\�����������
���������

�
BBBBBB�� DQG� BBBBBB�� ����D�� $UH� QRQILQDQFLDO� PHDVXUHV� OHDGLQJ� LQGLFWRUV� RI�

ILQDQFLDO� PHDVXUHV"� $Q� DQDO\VLV� RI� FXVWRPHU� VDWLVIDFWLRQ�� -RXUQDO� RI�
$FFRXQWLQJ�5HVHDUFK��6XSSOHPHQW����������������

�
BBBBBB�� DQG� BBBBBB�� ����E�� ,QQRYDWLRQV� LQ� SHUIRUPDQFH� PHDVXUHPHQW�� 7UHQGV�

DQG�UHVHDUFK�LPSOLFDWLRQV��-RXUQDO�RI�0DQDJHPHQW�$FFRXQWLQJ�5HVHDUFK�����

���������

�

-XUDQ��-��0���DQG�)��0��*\UQD��-U��������-XUDQ�V�4XDOLW\�&RQWURO�+DQGERRN���WK�

HGLWLRQ��1HZ�<RUN��1<�0F*UDZ�+LOO��

�

.DSODQ��5��6��������0HDVXULQJ�PDQXIDFWXULQJ�SHUIRUPDQFH��$�QHZ�FKDOOHQJH�IRU�

PDQDJHULDO�DFFRXQWLQJ�UHVHDUFK��7KH�$FFRXQWLQJ�5HYLHZ�����������

�

.OXJHU�� $�� 1��� DQG� $�� 'H1LVL�� ������ 7KH� HIIHFWV� RI� IHHGEDFN� LQWHUYHQWLRQV� RQ�

SHUIRUPDQFH��3V\FKRORJLFDO��%XOOHWLQ�������������������

�

�
/RFNH��(���.��1��6KDZ��/��0��6DDUL��DQG�*��3��/DWKDP��������*RDO�VHWWLQJ�DQG�WDVN�

SHUIRUPDQFH�������������3V\FKRORJLFDO�%XOOHWLQ�����������
�
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�����)DNXOWDV�(NRQRPL�8QLYHUVLWDV�.DWROLN�:LG\D�0DQGDOD�6XUDED\D�

0DLJD�� $�6�� DQG� )�$�-DFREV�� ������ $QWHFHGHQWV� DQG� &RQVHTXHQFHV� RI� 4XDOLW\�

3HUIRUPDQFH��%HKDYLRUDO�5HVHDUFK�LQ�$FFRXQWLQJ����������������
�

0DUGL\DK��$LGD�$LQXO�GDQ�*XGRQR��������3HQJDUXK�.HWLGDNSDVWLDQ�/LQJNXQJDQ�
GDQ� 'HVHQWUDOLVDVL� WHUKDGDS� NDUDNWHULVWLN� 6LVWHP� $NXQWDQVL� PDQDMHPHQ��

-XUQDO�5LVHW�$NXQWDQVL�,QGRQHVLD������������
�

1DJDU�� 9��� DQG� 0�� 9�� 5DMDQ�� ������ 7KH� UHYHQXH� LPSOLFDWLRQV� RI� ILQDQFLDO� DQG�
RSHUDWLRQDO�PHDVXUHV�RI�SURGXFW�TXDOLW\��7KH�$FFRXQWLQJ�5HYLHZ�������������

�����

�

1XUEL\DWL��7LWLN��������$QDOLVLV�740�SDGD�3HUXVDKDDQ�0DQXIDNWXU�GL�,QGRQHVLD��

7HVLV�6���8QLYHUVLWDV�*DGMDK�0DGD��<RJ\DNDUWD��

�

2WOH\�� '�� 7��� DQG� $�� -�� %HUU\�� ������ &RQWURO�� RUJDQL]DWLRQV� DQG� DFFRXQWLQJ��

$FFRXQWLQJ��2UJDQL]DWLRQV�DQG�6RFLHW\�����������

�

3HUHUD�� 6��� *�� +DUULVRQ�� DQG�0�� 3RROH�� ������ &XVWRPHU�IRFXVHG� PDQXIDFWXULQJ�

VWUDWHJ\�DQG� WKH�XVH�RI�RSHUDWLRQV�EDVHG�QRQILQDQFLDO�PHDVXUHV��$� UHVHDUFK�

QRWH��$FFRXQWLQJ��2UJDQL]DWLRQV�DQG�6RFLHW\������������������

�

3RUWHU�� 0�� (�� ������ &RPSHWLWLYH� 6WUDWHJ\�� 7HFKQLTXHV� IRU� $QDO\]LQJ� ,QGXVWULHV�
DQG�&RPSHWLWRUV��1HZ�<RUN��)UHH�3UHVV��

�
BBBBBBB������� &RPSHWLWLYH� 6WUDWHJ\�� &UHDWLQJ� DQG� 6XVWDLQLQJ� 6XSHULRU�

3HUIRUPDQFH��1HZ�<RUN��)UHH�3UHVV��
�

5HQQ��5��:��� DQG�'��%�� )HGRU��������'HYHORSPHQW� DQG� ILHOG� WHVW� RI� D� IHHGEDFN�
VHHNLQJ��VHOI�HIILFDF\��DQG�JRDO�VHWWLQJ�PRGHO�RI�ZRUN�SHUIRUPDQFH��-RXUQDO�

RI�0DQDJHPHQW��������������

�

6DUNDU��5��*��������0RGHUQ�PDQXIDFWXULQJ�SUDFWLFHV��,QIRUPDWLRQ��LQFHQWLYHV�DQG�

LPSOHPHQWDWLRQ��:RUNLQJ�SDSHU��+DUYDUG�%XVLQHVV�6FKRRO��

�

6LP�� .�� /��� DQG� /�� 1�� .LOORXJK�� ������ 7KH� SHUIRUPDQFH� HIIHFWV� RI�

FRPSOHPHQWDULWLHV� EHWZHHQ� PDQXIDFWXULQJ� SUDFWLFHV� DQG� PDQDJHPHQW�

DFFRXQWLQJ�V\VWHPV��-RXUQDO�RI�0DQDJHPHQW�$FFRXQWLQJ�5HVHDUFK���������

�����

�

6SUHLW]HU�� *�� 0��� DQG� $�� .�� 0LVKUD�� ������ *LYLQJ� XS� FRQWURO� ZLWKRXW� ORVLQJ�

FRQWURO�� 7UXVW� DQG� LWV� VXEVWLWXWHV�� HIIHFWV� RQ� PDQDJHUV�� LQYROYLQJ�

HPSOR\HHV�LQ�GHFLVLRQ�PDNLQJ��*URXS�DQG�2UJDQL]DWLRQ�0DQDJHPHQW���������
���������

�
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�
)DNXOWDV�(NRQRPL�8QLYHUVLWDV�.DWROLN�:LG\D�0DQGDOD�6XUDED\D��������

6ZDPLGDVV�� 3�� 0��� DQG� :�� 7�� 1HZHOO�� ������ 0DQXIDFWXULQJ� VWUDWHJ\��

HQYLURQPHQWDO� XQFHUWDLQW\� DQG� SHUIRUPDQFH�� $� SDWK� DQDO\WLF� PRGHO��
0DQDJHPHQW�6FLHQFH��������������

�
6\PRQV�� 5�� 7��� DQG� 5�� $�� -DFREV�� ������ $� WRWDO� TXDOLW\� PDQDJHPHQW�EDVHG�

LQFHQWLYH� V\VWHP� VXSSRUWLQJ� WRWDO� TXDOLW\� PDQDJHPHQW� LPSOHPHQWDWLRQ��
3URGXFWLRQ�DQG�2SHUDWLRQV�0DQDJHPHQW�����������������

�
:H[OH\�� .��1��� DQG�*��$��<XNO�� ������2UJDQL]DWLRQDO� %HKDYLRU� DQG� 3HUVRQQHO�

3V\FKRORJ\��+RPHZRRG��,/��5LFKDUG�'��,UZLQ�,QF��

�

<L��<��������$�FULWLFDO�UHYLHZ�RI�FRQVXPHU�VDWLVIDFWLRQ��,Q�5HYLHZ�RI�0DUNHWLQJ��

HGLWHG� E\� 9�� =HLWKDPO�� �������� &KLFDJR�� ,/�� $PHULFDQ� 0DUNHWLQJ�

$VVRFLDWLRQ��

�

<RXQJ�� 6�� 0��� DQG� )�� +�� 6HOWR�� ������ 1HZ� PDQXIDFWXULQJ� SUDFWLFHV� DQG� FRVW�

PDQDJHPHQW��$�UHYLHZ�RI� WKH�OLWHUDWXUH�DQG�GLUHFWLRQV�IRU�UHVHDUFK��-RXUQDO�

RI�$FFRXQWLQJ�/LWHUDWXUH���������������

�

�

�


