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�
7KH�DLP�RI�WKLV�VWXG\�LV�WR�REWDLQ�WKH�HYLGHQFH�FRQFHUQLQJ�LQIRUPDWLRQ�WHFKQRORJ\�XVHV��7KLV�SDSHU�

GUDZV�IDFWRUV�WKDW�LQIOXHQFH�LQIRUPDWLRQ�WHFKQRORJ\�XVHV�VXFK�DV�VRFLDO�IDFWRU��DIIHFW��FRPSOH[LW\��

MRE�ILW��ORQJ�WHUP�FRQVHTXHQFHV��IDFLOLWDWLQJ�FRQGLWLRQ��DQG�LQGLYLGXDO�SHUIRUPDQFH�LQ�WKH�KRVSLWDO��

7KH�UHVHDUFK�PHWKRG�XVHG�LV�FOXVWHU�UDQGRP�VDPSOLQJ�PHWKRG�WR�����KRVSLWDO�HPSOR\HHV��PHGLF�

DQG�QRQ�PHGLF��VKDUHG�RQ�WKUHH�KRVSLWDOV�LQ�<RJ\DNDUWD��7KH�6WUXFWXUDO�(TXDWLRQ�0RGHO�DQDO\VLV�

LV�XVHG�WR�WHVW�WKH�K\SRWKHVLV��7KH�K\SRWKHVLV�WHVW�SURYHG�WKDW�VRFLDO�IDFWRU��FRPSOH[LW\��DQG�MRE�ILW��

ORQJ�WHUP� FRQVHTXHQFHV� ZHUH� SRVLWLYHO\� DQG� VLJQLILFDQWO\� FRUUHODWHG� WR� LQIRUPDWLRQ� WHFKQRORJ\�

XVHV�� 1HYHUWKHOHVV�� DIIHFW� DQG� IDFLOLWDWLQJ� FRQGLWLRQ� ZHUH� QHJDWLYHO\� DQG� QRW� VLJQLILFDQWO\�

FRUUHODWHG�WR�LQIRUPDWLRQ�WHFKQRORJ\�XVH��)LQDOO\��WKH�ODVW�K\SRWKHVLV�WHVW�SURYHG�WKDW�LQIRUPDWLRQ�

WHFKQRORJ\�XVHV�ZDV�SRVLWLYHO\�DQG�VLJQLILFDQWO\�WR�LQGLYLGXDO�SHUIRUPDQFH�DV�ZHOO��

�
.H\ZRUGV��LQIRUPDWLRQ�WHFKQRORJ\�XVHV��IDFWRUV�WKDW�LQIOXHQFHV�LQIRUPDWLRQ�WHFKQRORJ\�XVHV�VXFK�

DV� VRFLDO� IDFWRU�� DIIHFW�� FRPSOH[LW\�� MRE�ILW�� ORQJ�WHUP� FRQVHTXHQFHV�� IDFLOLWDWLQJ�

FRQGLWLRQ��DQG�LQGLYLGXDO�SHUIRUPDQFH�

�

�

3�H�Q�G�D�K�X�O�X�D�Q�

�� �
6HLULQJ� GHQJDQ� VHPDNLQ� NRPSOHNVQ\D� SHUVDLQJDQ� JOREDO� WHODK�

PHQLQJNDWNDQ� NHWLGDNSDVWLDQ� OLQJNXQJDQ�� +DO� LQL� DNDQ� PHQJDNLEDWNDQ� VHPDNLQ�
EDQ\DNQ\D� LQIRUPDVL� \DQJ� GLEXWXKNDQ� ROHK� SHQJDPELO� NHSXWXVDQ� XQWXN�

PHQJHYDOXDVL� EHUEDJDL� DOWHUQDWLI� \DQJ� ELVD� GLWHUDSNDQ� VHKLQJJD� NHSXWXVDQ� \DQJ�
GLDPELO�PHUXSDNDQ�NHSXWXVDQ�\DQJ�EHWXO�EHWXO�WHUEDLN�EDJL�SHUXVDKDDQQ\D���

� 'HQJDQ� PHQLQJNDWQ\D� NHEXWXKDQ� LQIRUPDVL� WHUVHEXW� PDND� SHPDQIDDWDQ�
WHNQRORJL� LQIRUPDVL� �7,�� GDSDW� PHQMDGL� VXPEHU� NHXQJJXODQ� NRPSHWLWLI� EDJL�

SHUXVDKDDQ� XQWXN�GDSDW� EHUVDLQJ� �%DUQH\�� ������ &OHPRQV�� �����������&OHPRQV�
DQG�.LPEURXJK��������)HHQ\��������DQG�,YHV�������GDODP�6DELKDLQL����������6DDW�

LQL� WHNQRORJL� LQIRUPDVL� WLGDN� KDQ\D� EHUIXQJVL� VHEDJDL� DODW� XQWXN� PHODSRUNDQ�
EHUEDJDL� WUDQVDNVL�GDQ�PHPSURVHV�GDWD��7HNQRORJL� LQIRUPDVL� WHODK�GLDNXL� EDKZD�

GDSDW� PHQMDGL� VXPEHU� NHXQJJXODQ� NRPSHWLWLI�� \DQJ� GDSDW� PHUXEDK� VWUXNWXU�

LQGXVWUL�� EHUXEDK� NHNXDWDQ� NRPSHWLWLI� NXQFL�� GDQ�PHPSHQJDUXKL� SLOLKDQ� VWUDWHJL�
SHUXVDKDDQ� �3DUVRQV�� ����� GDODP� 6DELKDLQL�� ������� 6HPHQWDUD� NHXQWXQJDQ� GDUL�

LQYHVWDVL� WHNQRORJL� LQIRUPDVL� DNDQ� WHUJDQWXQJ� SDGD� NHVHVXDLDDQ� GHQJDQ� VWUDWHJL�
NRPSHWLWLI�GHQJDQ�VWUDWHJL�PDQDMHPHQ�WHNQRORJL�LQIRUPDVL��3RUWHU���������1DPXQ�

LQYHVWDVL�GDODP�WHNQRORJL� LQIRUPDVL�DNDQ�PHQMDGL�VXPEHU�NHXQJJXODQ�NRPSHWLWLI�
EDJL� SHUXVDKDDQ� KDQ\D� DSDELOD� VWUDWHJL� WHUVHEXW� WLGDN� VHFDUD� VLPXOWDQ�

GLLPSOHPHQWDVLNDQ�ROHK�SHUXVDKDDQ�SHUXVDKDDQ�\DQJ�EHUVDLQJ�GLPDQD�SHUXVDKDDQ�
WHUVHEXW�EHURSHUDVL��

�

�6WDII�3HQJDMDU�-XUXVDQ�0DQDMHPHQ�831�´9HWHUDQ´�<RJ\DNDUWD�
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3HUXVDKDDQ� XQWXN�PHUDLK� NLQHUMD� \DQJ� XQJJXO� GLWXQWXW� XQWXN�PHODNXNDQ�
SHQLQJNDWDQ� NXDOLWDV� VHFDUD� EHUNHVLQDPEXQJDQ�� .XDOLWDV� PHUXSDNDQ� DVSHN�

SHUDQJNDW� OXQDN�GDQ�DVSHN�SHUDQJNDW�NHUDV�\DQJ�VHPDNLQ�GLSHUOXNDQ�GDODP�SRUVL�
\DQJ� EHULPEDQJ�� ,QYHVWDVL� GDODP� SURJUDP� VWUXNWXUDO� �WHNQRORJL�� VHLULQJ� GHQJDQ�

LQYHVWDVL�GDODP�SURJUDP�SURJUDP�LQIUDVWUXNWXU��SHRSOH��EHUKXEXQJDQ�VHFDUD�OHELK�
WLQJJL�GDULSDGD�UDWD�UDWD�NLQHUMD��:DUG��GNN���������3HUQ\DWDDQ�LQL�GLGXNXQJ�ROHK�

=DKUDGDQ�(OORU��������EDKZD�DGD�GXD�GLPHQVL�\DQJ�EHUKXEXQJDQ�ODQJVXQJ�VHFDUD�
VLJQLILNDQ� WHUKDGDS� NLQHUMD� NHXDQJDQ�� \DLWX� RULHQWDVL� NHSHPLPSLQDQ� GDQ� WLQJNDW�

LQYHVWDVL�SDGD�DNWLYLWDV�SHQHOLWLDQ��SHQJHPEDQJDQ�GDQ�LQRYDVL����

0HQXUXW� /XFDV� GDQ� 6SLWOHU� �������� DJDU� WHNQRORJL� LQIRUPDVL� GDSDW�

GLPDQIDDWNDQ� VHFDUD� HIHNWLI� VHKLQJJD� GDSDW� PHPEHULNDQ� NRQWULEXVL� WHUKDGDS�

NLQHUMD�� PDND� SDUD� NDU\DZDQ� GDODP� SHUXVDKDDQ� KDUXV� GDSDW� PHQJJXQDNDQ�

WHNQRORJL�WHUVHEXW�GHQJDQ�EDLN��KDO�LQL�DNDQ�EHUGDPSDN�EDJL�UHWXUQ�LQYHVWDVL��\DQJ�

EHVDU� MLND� NDU\DZDQ� GDSDW� PHPDQIDDWNDQ� � VHFDUD� PDNVLPDO� VHVXDL� GHQJDQ�

NDSDELOLWDVQ\D��6DODK�VDWX�DVSHN�SHQWLQJ�XQWXN�PHPDKDPL�SHPDQIDDWDQ�WHNQRORJL�

DGDODK� GHQJDQ� PHQJHUWL� IDNWRU�IDNWRU� \DQJ� GDSDW� PHPSHQJDUXKL� SHPDQIDDWDQ�

WHNQRORJL� LQIRUPDVL� WHUVHEXW�� +DVLO� SHQHOLWLDQ� $O�.KDOGL� GDQ� :DOODFH� �������

PHQXQMXNNDQ� EDKZD� SHPDQIDDWDQ� WHNQRORJL� LQIRUPDVL� GLSHQJDUXKL� ROHK� VLNDS�

LQGLYLGXDO��NDUDNWHULVWLN�RUDQJ��VHSHUWL�SHQJDODPDQ�GDODP�PHQJJXQDNDQ�WHNQRORJL�
LQIRUPDVL����NRQGLVL�\DQJ�PHPIDVLOLWDVL��VHSHUWL�3&�DFFHVV���GDQ�IDNWRU�VRVLDO���

7KRPSVRQ�� GNN� ������� PHQHPXNDQ� EDKZD� DGD� HQDP� IDNWRU� \DQJ�
PHPSHQJDUXKL� SHPDQIDDWDQ� WHNQRORJL� LQIRUPDVL� \DLWX�� IDNWRU� VRVLDO� �VRFLDO�

IDFWRU���DIIHFW��NRPSOHNVLWDV��FRPSOH[LW\���NHVHVXDLDQ�WXJDV��MRE�ILW���NRQVHNXHQVL�
MDQJND� SDQMDQJ� �ORQJ�WHUP� FRQFHTXHQFHV��� GDQ� NRQGLVL� \DQJ� PHPIDVLOLWDVL�

�IDVLOLWLQJ� FRQGLWLRQ��� � -XUQDOL� ������� PHQHPXNDQ� EDKZD� NHFRFRNDQ� WXJDV±
WHNQRORJL��EHUSHQJDUXK�SRVLWLI�WHUKDGDS�NLQHUMD� LQGLYLGXDO�DNDQ�WHWDSL�WLGDN�GDSDW�

PHPEXNWLNDQ� SHQJDUXK� SRVLWLI� GDUL� SHPDQIDDWDQ� WHNQRORJL� LQIRUPDVL� WHUKDGDS�
NLQHUMD� LQGLYLGXDO�� +DVLO� SHQHOLWLDQ� LQL� WLGDN� PHQGXNXQJ� WHFKQRORJ\� DFFHSWDQFH�

PRGHO� �7$0�� \DQJ� PHQ\DWDNDQ� SHPDQIDDWDQ� WHNQRORJL� LQIRUPDVL� GDSDW�

PHPSHQJDUXKL�NLQHUMD�� �3HQHOLWLDQ� LQL�GLUDQFDQJ�XQWXN�PHQJXML�KXEXQJDQ�DQWDUD�

HQDP� IDNWRU� \DQJ� PHPSHQJDUXKL� SHPDQIDDWDQ� WHNQRORJL� LQIRUPDVL� GDQ� NLQHUMD��

3HQHOLWLDQ�LQL�PHQFRED�PHQJJDEXQJNDQ�GXD�PRGHO�GL�DWDV��7KRPSVRQ��GNN�������

GDQ�-XUQDOL���������

�

7�L�Q�M�D�X�D�Q���3�X�V�W�D�N�D�
�

$UWL�3HQWLQJ�7HNQRORJL�

� 7HNQRORJL�GDSDW�GLJDPEDUNDQ�VHEDJDL�VHPXD�SHQJHWDKXDQ��SURGXN��SURVHV��
SHUNDNDV��PHWRGD��GDQ�VLVWHP�GL�GDODP�PHQFLSWDNDQ�EDUDQJ�EDUDQJ�DWDX�GL�GDODP�

PHQ\HGLDNDQ� MDVD�� 'L� GDODP� WHUPLQRORJL� VHGHUKDQD�� WHNQRORJL� PHUXSDNDQ� FDUD�
\DQJ� GL\DNLQL� XQWXN� PHPHQXKL� VDVDUDQ� KDVLO�� 7HNQRORJL� PHQMDGL� LPSOHPHQWDVL�

SHQJHWDKXDQ�\DQJ�SUDNWLV�GDQ�SUDNWLV�GDODP�PHPEDWX�SHNHUMDDQ�VHVHRUDQJ��
� 6HFDUD� XPXP� WHNQRORJL� GLNDLWNDQ� GHQJDQ� SHUDQJNDW� NHUDV� VHSHUWL�

NRPSXWHU�� 6HODLQ� SHUDQJNDW� NHUDV�� WHNQRORJL� MXJD� PHQFDNXS� SHUDQJNDW� OXQDN��
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$GDSXQ� \DQJ� GLPDNVXG� GHQJDQ� SHUDQJNDW� NHUDV� DGDODK� VWUXNWXU� ILVLN� GDQ� WDWD�

UXDQJ�\DQJ�ORJLV�PHQ\DQJNXW�SHUPHVLQDQ�PDXSXQ�SHUDODWDQ�\DQJ�DNDQ�GLJXQDNDQ�
XQWXN� PHQ\HOHVDLNDQ� WXJDV� FDUD� PHQJJXQDNDQ� SHUDQJNDW� NHUDV� GL� GDODP�

PHQ\HOHVDLNDQ� WXJDV� \DQJ� GLSHUOXNDQ�� 'DUL� NRQVHS�NRQVHS� WHUVHEXW� WHNQRORJL�
DGDODK� UDQJNDLDQ� SURVHV�� SHUDODWDQ�� SURVHGXU�� GDQ� SLUDQWL� \DQJ� GLJXQDNDQ� XQWXN�

PHPSURGXNVL�EDUDQJ�DWDX�MDVD��6FKURGHU�����������
� 6XDWX� RUJDQLVDVL� GDSDW� GLJXQDNDQ� VHEDJDL� VDUDQD� \DQJ� PHPSHUNHQDONDQ�

EHUEDJDL�WHNQRORJL�LQIRUPDVL��7HNQRORJL�\DQJ�GLJXQDNDQ�SDGD�WHNQRORJL�LQIRUPDVL�
DGDODK� WHNQRORJL� NRPSXWHU�� WHNQRORJL� NRPXQLNDVL� GDQ� WHNQRORJL� DSDSXQ� \DQJ�

GDSDW� PHPEHULNDQ� QLODL� WDPEDK� XQWXN� RUJDQLVDL�� 7HNQRORJL� LQIRUPDVL� GDSDW�

GLWHUDSNDQ� GL� LQWHUQDO� GDQ� HNVWHUQDO� RUJDQLVDVL�� 'L� LQWHUQDO� RUJDQLVDVL� LQIRUPDVL�

GDSDW�GLWHUDSNDQ�GL�IXQJVL�IXQJVL�RUJDQLVDVLV�GDQ�GL�WLQJNDW�PDQDMHPHQ��'L�GDODP�

RUJDQLVDVL� ELVQLV�� IXQJVL�IXQJVL� RUJDQLVDVL� PLVDOQ\D� DGDODK� IXQJVL� DNXQWDQVL��

SHPDVDUDQ��6'0��SURGXNVL�GDQ�NHXDQJDQ��

� 7HNQRORJL�LQIRUPDVL�MXJD�GLWHUDSNDQ�GL�WLQJNDW�WLQJNDW�PDQDMHPHQ�EDZDK��

PHQHQJDK�� GDQ� DWDV�� 7HNQRORJL� \DQJ� GLWHUDSNDQ� VHFDUD� HNVWHUQDO� PHUXSDNDQ�

VLVWHP�WHNQRORJL�LQIRUPDVL�\DQJ�GLWDULN�NHOXDU�RUJDQLVDVL�PHQJJXQDNDQ�WHNQRORJL�

NRPXQLNDVL�� 7XMXDQ� GDUL� WHNQRORJL� NRPXQLNDVL�� 7XMXDQ� GDUL� WHNQRORJL� LQIRUPDVL�

DGDODK� XQWXN� PHQMDQJNDX� SLKDO� HNVWHUQDO� SHUXVDKDDQ� GHQJDQ� HIHNWLI�� SLKDN�

HNVWHUQDO� LQL� GDSDW� EHUXSD� RUJDQLVDVL� ODLQQ\D� DWDXSXQ� SHPDNL� LQGXYLGX� VLVWHP��
WHUPDVXN�NRQVXPHQ�SHUXVDKDDQ��

�

3HQJJRORQJDQ�7HNQRORJL�

� 7HNQRORJL�GDSDW�GLJRORQJNDQ�PHQMDGL���JRORQJDQ��.KDOLO���������\DLWX��
D�� 7HNQRORJL�%DUX�

6XDWX� WHNQRORJL� EDUX� \DQJ� GLSHUNHQDONDQ� DWDX� GLWHUDSNDQ� \DQJ� PHPSXQ\DL�
VXDWX� GDPSDN� \DQJ� WHJDV� DWDX� HNVSOLVLW� GL� GDODP� VXDWX� SHUXVDKDDQ� \DQJ�

PHQJKDVLONDQ� SURGXN� DWDX� PHQ\HGLDNDQ� MDVD�� 0LVDOQ\D�� SHUDQJNDW� OXQDN�
NRPSXWHU� \DQJ� EDUX� GLSHUNHQDONDQ� XQWXN� SHNHUMDDQ� PHQJJDPEDU� UDQFDQJ�

EDQJXQ� GDQ� PHQJJDQWL� SHNHUMDDQ� PHQJJDPEDU� PDQXDO�� 7HNQRORJL� EDUX�

PHPSXQ\DL� VXDWX� HIHN� SDGD� SURGXNWLILWDV� \DQJ� PHQLQJNDWNDQ� ELVQLV�

NRPSHWLWLI�GDODP�VXDWX�SHUXVDKDDQ��

E�� (PHUJLQJ�7HNQRORJL�

7HNQRORJL� \DQJ� EHOXP�GLSHUNHQDNDQ� VHFDUD� SHQXK� WHWDSL�DNDQ�PHQMDGL�PDMX�

NLUD�NLUD� OLPD� WDKXQ� \DQJ� DNDQ� GDWDQJ�� (PHUJLQJ� WHNQRORJL� PHQFLSWDNDQ�

LQGXVWUL� EDUX� GDQ� PHPEXDW� SURGXN� \DQJ� VXGDK� XVDQJ�� 0HUHND� PHPSXQ\DL�

SRWHQVL�GDODP�PHQFHWXVQ\D�SHUXEDKDQ�EHVDU�GL�GDODP�LQVWLWXVL�GDQ�PDV\DUDNDW�

VHQGLUL��0LVDOQ\D�GDODP�HPHUJLQJ�WHNQRORJL�UDQFDQJ�EDQJXQ�GDQ�LQWHUQHW�\DQJ�

PHQJJDQWLNDQ�NRPSXWHU�SULEDGL��

F�� 7HNQRORJL�7LQJJL�
,VWLODK� WHNQRORJL� WLQJJL� PHQJDFX� SDGD� WHNQRRJL� FDQJJLK�� 7HNQRORJL� WLQJJL�

GLJXQDNDQ� ROHK� LQGXVWUL� \DQJ� OXDV� NDUDNWHULVWLNQ\D�� 6XDWX� SHUXVDKDDQ�
GLJRORQJNDQ�WHNQRORJL�WLQJJL�DSDELOD��

��� 0HPSHNHUMDNDQ�RUDQJ�WHUSHODMDU�PLVDOQ\D�LOPXZDQ��
��� 7HNQRORJLQ\D�PHQJXEDK�SDGD�VXDWX�WLQJNDW�WDULI�OHELK�FHSDW�GLEDQGLQJNDQ�

GHQJDQ�LQGXVWUL�ODLQ��
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��� %HUVDLQJ�GHQJDQ�LQRYDVL�WHNQRORJL�

��� 0HPSXQ\DL� WLQJNDW� SHPEHODMDUDQ� \DQJ� WLQJJL� SDGD� UHVHDUFK� DQG�
GHYHORSPHQW�

��� 0HPSXQ\DL� SRWHQVL� XQWXN� PQJJXQDNDQ� WHNQRORJL� XQWXN� SHUWXPEXKDQ�
FHSDW� GDQ� GDSDW� EHUWDKDQ� WHUKDGDS� DQFDPDQ� ROHK� NHPXQFXODQ� SHUVDLQJDQ�

WHNQRORJL��
�

$UWL�3HQWLQJQ\D�7HNQRORJL�,QIRUPDVL�
6HEXDK� HUD� GDODP� GXQLD� XVDKD� GDQ� RUJDQLVDVL� PXQFXO� VHMDODQ� GHQJDQ�

GLSHUNHQDONDQ�LVWLODK�WHNQRORJL�LQIRUPDVL�GDQ�VLVWHP�LQIRUPDVL��.HGXD�LVWLODK�\DQJ�

WHUVHEXW�PHPSXQ\DL� PDNQD� \DQJ� VDPD� \DLWX� EDJDLPDQD� VHEXDK� RUJDQLVDVL� EDLN�

\DQJ�EHURULHQWDVL� ODED�PDXSXQ�QRQ� ODED�EHUXVDKD�XQWXN�PHQJJXQDNDQ�SHUDQJNDW�

NRPSXWHU�� DSOLNDVL� GDQ� VDUDQD� WHOHNRPXQLNDVL� XQWXN� PHQLQJNDWNDQ� NLQHUMD� GDQ�

SURGXNWLYLWDV�VHFDUD�VLJQLILNDQ����� �

7HNQRORJL� LQIRUPDVL� DGDODK� VXDWX� WHNQRORJL� \DQJ� EHUKXEXQJDQ� GHQJDQ�

SHQJRODKDQ� GDWD� PHQMDGL� LQIRUPDVL� GDQ� SURVHV� SHQ\DOXUDQ� GDWD� DWDX� LQIRUPDVL�

WHUVHEXW�GDODP�EDWDV�EDWDV�UXDQJ�GDQ�ZDNWX��,QGUDMLW���������

6LVWHP� LQIRUPDVL�GDSDW�GLJRORQJNDQ�VHEDJDL�SHUPLQWDDQ�GDUL�PDV\DUDNDW� LQGXVWUL�

NHWLND� NHEXWXKDQ� DNDQ� VDUDQD� SHQJRODKDQ� GDWD� GDQ� NRPXQLNDVL� \DQJ� FHSDW� GDQ��

PXUDK� �PHQHPEXV� UXDQJ� GDQ� ZDNWX��� 7HNQRORJL� LQIRUPDVL� PHQMDGL� PHUXSDNDQ�
VXDWX�NRPSRQHQ�\DQJ�WLGDN�GDSDW�GLSLVDKNDQ��GDUL�PHNDQLVPH�NDQWRU��3HPDKDPDQ�

VHFDUD� OHQJNDS� GDUL� VLVWHP�PHUXSDNDQ� NXQFL� GDUL� HIHNWLYLWDV� SHQJJXQDDQ� VLVWHP�
WHUVHEXW��0DZKLQQH\�GDQ�/HGHUHU��������PHQJHPEDQJNDQ�PRGHO�SHQHOLWLDQ�\DQJ�

PHQJJDPEDUNDQ�SHPDQIDDWDQ�WHNQRORJL� LQIRUPDVL�VHEDJDL� IXQJVL�GDUL�RUJDQLVDVL��
SHUVRQDO�� VLVWHP� WHNQRORJL� LQIRUPDVL� GDQ� SHUOHQJNDSDQ� GDODP� PHODNXNDQ�

SHPURVHVDQ��
3HUVHSVL� WHQWDQJ� NHPXGDKDQ� GDODP� PHQJJXQDNDQ� WHNQRORJL� LQIRUPDVL�

PHUXSDNDQ� IDNWRU� GRPLQDQ� XQWXN� PHQMHODVNDQ� SHUVHSVL� GDUL� PDQIDDW� GDQ�
SHQJJXQDDQ� VXDWX� VLVWHP�� 3HUVHSVL� WHQWDQJ� PDQIDDW� PHPSXQ\DL� SHQJDUXK� \DQJ�

NXDW� DWDV� SHQJJXQDDQ� VLVWHP�� 3HPDQIDDWDQ� WHNQRORJL� LQIRUPDVL� GDSDW� MXJD�

GLKXEXQJDQ� GHQJDQ� IDNWRU� NHWLGDNSDVWLDQ� WXJDV�� +DVLO� SHQHOLWLDQ� PHQ\DUDQNDQ�

SHQJJXQDDQ� SHUDQJNDW� WHNQRORJL� LQIRUPDVL� ROHK� LQGLYLGX� GDOP� RUJDQLVDVL� KDUXV�

GLGDVDUL�ROHK�NHLQJLQDQ�LQGLYLGX�LWX�VHQGLUL�GDQ�NDUDNWHULVWLN�WXJDV�GDODP�PDVLQJ�

PDVLQJ�XQLW�NHUMD��3HPDQIDDWDQ�WHNQRORJL�LQIRUPDVL�\DQJ�WHSDW�GDQ�GLGXNXQJ�ROHK�

NHPDPSXDQ� SHUVRQHO� \DQJ� PHQJRSHUDVLNDQQ\D� GDSDW� PHQLQJNDWNDQ� NLQHUMD�

SHUXVDKDDQ� PDXSXQ� NLQHUMD� LQGLYLGX� \DQJ� EHUVDQJNXWDQ�� 'LWHULPDQ\D� VXDWX�

WHNQRORJL� NRPSXWHU� WHUJDQWXQJ� SDGD� WHNQRORJL� LWX� VHQGLUL�� WLQJNDW� NHWHUDPSLODQ��

GDQ�NHDKOLDQ�GDUL�LQGLYLGX�\DQJ�EHUVDQJNXWDQ���

�

)DNWRU�)DNWRU�\DQJ�0HPSHQJDUXKL�3HPDQIDDWDQ�7HNQRORJL�,QIRUPDVL�
,QYHVWDVL� RUJDQLVDVL� SDGD� WHNQRORJL� LQIRUPDVL� PHPEXWXKNDQ� GDQD� \DQJ�

EHVDU� GDQ� EHULVLNR�� 8QWXN� PHPEXDW� NHSXWXVDQ� \DQJ� OHELK� LQIRUPDWLI�� PDND�
SHQJHPEDQJDQ� VLVWHP� SHUOX� PHPLOLNL� SHPDKDPDQ� \DQJ� OHELK� EDLN� PHQJHQDL�

IDNWRU�IDNWRU� \DQJ� PHPSHQJDUXKL� SHPDQIDDWDQ� WHNQRORJL� LQIRUPDVL� PHQXUXW�
7KRPVRQ��GNN��������\DLWX���
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�

��� )DNWRU� VRVLDO� �VRFLDO� IDFWRU��� PHUXSDNDQ� LQWHUQDOLVDVL� NXOWXU� VXE\HNWLI�

NHORPSRN� GDQ� SHUVHWXMXDQ� LQWHUSHUVRQDO� WHUWHQWX� \DQJ� GLEXDW� LQGLYLGXDO�
GHQJDQ� \DQJ� ODLQ�GDODP�VLWXDVL� VRVLDO� WHUWHQWX��.XOWXU�VXE\HNWLI� EHULVL� QRUPD�

�QRUP��GDQ�QLODL�QLODL��YDOXH���
��� $IIHFW�� GDSDW� GLDUWLNDQ� VHEDJDL� SHUDVDDQ� LQGLYLGX� DWDV� SHNHUMDDQ�� DSDNDK�

PHQ\HQDQJNDQ� DWDX� WLGDN� PHQ\HQDQJNDQ�� UDVD� VXND� DWDX� WLGDN� VXND� GDODP�
PHODNXNDQ�SHNHUMDDQ�LQGLYLGX�GHQJDQ�PHQJJXQDNDQ�WHNQRORJL�LQIRUPDVL���

��� .RPSOHNVLWDV� �FRPSOH[LW\��� VHEDJDL� WLQJNDW� LQRYDVL� \DQJ� GLSHUVHSVLNDQ�
VHEDJDL�VHVXDWX�\DQJ�UHODWLI�VXOLW�XQWXN�GLPHQJHUWL�GDQ�GLJXQDNDQ��

��� .HVHVXDLDQ�WXJDV��MRE�ILW���GDSDW�GL�XNXU�GHQJDQ�PHQJHWDKXL�DSDNDK� LQGLYLGX�

SHUFD\D� EDKZD�SHPDQIDDWDQ� WHNQRORJL� LQIRUPDVL� GDSDW�PHQLQJNDWNDQ�NLQHUMD�

LQGLYLGX� \DQJ� EHUVDQJNXWDQ��+XEXQJDQ� \DQJ� SRVLWLI� DQWDUD� NHVHVXDLDQ� WXJDV�

GHQJDQ�SHPDQIDDWDQ�WHNQRORJL�LQIRUPDVL�WHODK�GLEXNWLNDQ��KDVLO�SHQHOLWLDQ��

��� .RQVHNXHQVL� MDQJND� SDQMDQJ� �ORQJ�WHUP� FRQFHTXHQFHV��� .RQVHNXHQVL� MDQJND�

SDQMDQJ�GDUL�NHOXDUDQ�\DQJ�GLKDVLONDQ��DSDNDK�PHPSXQ\DL�NHXQWXQJDQ�GLPDVD�

\DQJ�DNDQ�GDWDQJ�GDQ�WLGDN�KDQ\D�XQWXN�PHPHQXKL�NHEXWXKDQ�VDDW�LQL�����

��� .RQGLVL�\DQJ�PHPIDVLOLWDVL��IDVLOLWLQJ�FRQGLWLRQ���GDODP�NRQWHNV�SHPDQIDDWDQ�

WHNQRORJL� LQIRUPDVL�� NRQGLVL� \DQJ� PHPIDVLOLWDVL� GDSDW� GLPDVXNNDQ� VHEDJDL�

VDODK�VDWX�IDNWRU�\DQJ�PHPSHQJDUXKL�SHPDQIDDWDQ�WHNQRORJL�LQIRUPDVL��

(QDP� IDNWRU� \DQJ�PHPSHQJDUXKL� SHPDQIDDWDQ� WHNQRORJL� LQIRUPDVL� GDSDW�GLOLKDW�

SDGD�*DPEDU����

�

�

�

�

�

�

�

�

�

�

�

�

�

�

*DPEDU����)DNWRU�\DQJ�0HPSHQJDUXKL�3HPDQIDDWDQ�3HUVRQDO�&RPSXWHU�

����6XPEHU��7KRPSVRQ��GNN��������

6RFLDO� IDFWRU� ,QIOXHQFLQJ�

3&�8VH�

$IIHFW�7RZDUG�3&�8VH�

&RPSOH[LW\�RI�3&�8VH�

-RE�ILW�ZLWK�3&�8VH�

/RQJ7HUP� &RQVHTXHQFHV�

RI�3&�8VH�

)DVLOLWDWLQJ� FRQGLWLRQ� IRU�

3&�8VH�

8WLOL]DWLRQ�RI�3&�
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������)DNXOWDV�(NRQRPL�8QLYHUVLWDV�.DWROLN�:LG\D�0DQGDOD�6XUDED\D�

+DVLO�SHQHOLWLDQ�7KRPSVRQ��GNN���������PHQHPXNDQ�EDKZD���

��� 7HUGDSDW�KXEXQJDQ�\DQJ�SRVLWLI�GDQ�VLJQLILNDQ�DQWDUD�IDNWRU�VRVLDO��VRFLDO�
IDFWRU��GHQJDQ�SHPDQIDDWDQ�WHNQRORJL�NRPSXWHU��3HQHOLWLDQ�LQL�GLGDVDUNDQ�

DWDV�NRQVHS�7ULDQGLV��������\DQJ�PHQMHODVNDQ�EDKZD�IDNWRU�VRVLDO��6RFLDO�
IDFWRU��PHUXSDNDQ�LQWHUQDOLVDVL�NXOWXU�VXE\HNWLI�NHORPSRN�GDQ�SHUVHWXMXDQ�

LQWHUSHUVRQDO� WHUWHQWX� \DQJ� GLEXDW� LQGLYLGXDO� GHQJDQ� \DQJ� ODLQ� GDODP�
VLWXDVL�VRVLDO�WHUWHQWX��

��� +XEXQJDQ� DQWDUD� DIIHFW� GDQ� SHPDQIDDWDQ� WHNQRORJL� NRPSXWHU� WLGDN�
PHPLOLNL�KXEXQJDQ�\DQJ�VLJQLILNDQ��+DVLO�SHQHOLWLDQ�LQL�NRQVLVWHQ�GHQJDQ�

WHRUL� GDUL� 7ULDQGLV� ������� \DQJ� PHPEHGDNDQ� NRPSRQHQ� HPRVLRQDO� GDQ�

FRJQLWLYH� GDUL� VLNDS�� PHVNLSXQ� EHEHUDSD� SHQHOLWL� �*RRGKXH�� ��������

%XUQNUDQW� GDQ� 3DJH�� ������� PHPEHGDNDQ� DWDUD� NRPSRQHQ� DIIHFW�

�HPRVLRQDO�� GDUL� VLNDS� �\DQJ� PHPLOLNL� NRQRWDVL� VXND�WLGDN� VXND�� GDQ�

NRPSRQHQ� FRJQLWLYH� DWDX� NH\DNLQDQ�� $IIHFW� LWX� VHQGLUL� GDSDW� GLDUWLNDQ�

VHEDJDL� SHUDVDDQ� LQGLYLGX� DWDV� SHNHUMDDQ�� GDODP� KDO� LQL� SHQJJXQDDQ�

WHNQRORJL�LQIRUPDVL��

��� +XEXQJDQ� DQWDUD� NRPSOHNVLWDV� �FRPSOH[LW\�� GDQ� SHPDQIDDWDQ� WHNQRORJL�

NRPSXWHU� DGDODK� QHJDWLI�� 3HQHOLWLDQ� LQL� PHQGXNXQJ� SHQHOLWLDQ7RUQDW]N\�

GDQ�.OHLQ��������\DQJ�PHQHPXNDQ�EDKZD�VHPDNLQ�NRPSOHNV�LQRYDVL�\DQJ�

GLODNXNDQ� PDND� VHPDNLQ� UHQGDK� WLQJNDW� SHQHULPDDQ�� -LND� SHPDQIDDWDQ�
WHNQRORJL� LQIRUPDVL� GDSDW� GLWXQMXNNDQ� GDODP� NRQWHNV� SHQHULPDDQ� DWDV�

LQRYDVL��
��� +XEXQJDQ�DQWDUD�NHVHVXDLDQ�WXJDV��-RE�ILW�ZLWK�3&�8VH��GDQ�SHPDQIDDWDQ�

WHNQRORJL� NRPSXWHU� SRVLWLI� GDQ� NXDW� GDQ� VLJQLILNDQ�� 3HQHOLWLDQ� � LQL� WHODK�
GLEXNWLNDQ� ROHK� � 7RUQDW]N\� GDQ� .OHLQ� ������� \DQJ� PHQHPXNDQ� EDKZD�

VHEXDK� LQRYDVL� DNDQ� OHELK� GLVXNDL� XQWXN� GLDGRSVL� MLND� VHVXDL� GHQJDQ�
WDQJJXQJ�MDZDE�SHNHUMDDQ�LQGLYLGX�\DQJ�EHUVDQJNXWDQ��3HQHOLWLDQ�LQL�MXJD�

PHQGXNXQJ� SHQHOLWLDQ� 'DYLG�� � GNN� ������� \DQJ� PHQ\DWDNDQ� EDKZD�
WHUGDSDW�KXEXQJDQ�\DQJ�NXDW�DQWDUD�NHVHVXDLDQ�WXJDV�GHQJDQ�SHPDQIDDWDQ�

WHNQRORJL� LQIRUPDVL�� 6HGDQJNDQ� WXJDV� GDSDW� GLXNXU� GHQJDQ� PHQJHWDKXL�

DSDNDK� LQGLYLGX� SHUFD\D� EDKZD� SHPDQIDDWDQ� WHNQRORJL� LQIRUPDVL� DNDQ�

PHQLQJNDWNDQ�NLQHUMD�LQGLYLGX�WHUVHEXW��

��� +XEXQJDQ�DQWDUD�NRQVHNXHQVL� MDQJND�SDQMDQJ�GDQ�SHPDQIDDWDQ�WHNQRORJL�

NRPSXWHU� SRVLWLI� GDQ� VLJQLILNDQ�� 3HQHOLWLDQ� LQL� PHQGXNXQJ� SHQHOLWLDQ�

%HDWW\� ������� GDQ� \DQJ�PHQHPXNDQ� KXEXQJDQ� SRVLWLI� � \DQJ� NXDW� DQWDUD�

NRQVHNXHQVL� MDQJND� SDQMDQJ� GHQJDQ� SHPDQIDDWDQ� WHNQRORJL� LQIRUPDVL���

.RQVHNXHQVL�MDQJND�SDQMDQJ�GLXNXU�GDUL�RXWSXW�\DQJ�GLKDVLONDQ��EHUNDLWDQ�

GHQJDQ� NHXQWXQJDQ� GL� PDVD� \DQJ� DNDQ� GDWDQJ�� VHSHUWL� SHQLQJNDWDQ�

IOHNVLELOLWDV� GDODP� SHUXEDKDQ� SHNHUMDDQ� DWDX� SHQLQJNDWDQ� NHVHPSDWDQ�

XQWXN�SHNHUMDDQ�\DQJ�OHELK�EDLN��
��� +XEXQJDQ� DQWDUD� NRQGLVL� \DQJ� PHPIDVLOLWDVL� SHQJJXQDDQ� 3&� GDQ�

SHPDQIDDWDQ� WHNQRORJL� NRPSXWHU� QHJDWLI� GDQ� OHPDK�� 3HQHOLWLDQ� LQL� WHODK�
GLODNXNDQ� ROHK� � 6FKXOW]� GDQ� 6OHYLQ� �������� GDQ� 5REH\� ������� \DQJ�

PHPEXNWLNDQ� EDKZD� NRQGLVL� \DQJ� PHQGXNXQJ� SHQJJXQD� WHNQRORJL�
LQIRUPDVL�DWDX�GXNXQJDQ�XQWXN�SHQJJXQD�WHNQRORJL� LQIRUPDVL�PHUXSDNDQ�

VDODK� VDWX� IDNWRU� \DQJ� PHPSHQJDUXKL� SHPDQIDDWDQ� WHNQRORJL� LQIRUPDVL��
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�

6HGDQJNDQ� NRQGLVL� \DQJ� PHPIDVLOLWDVL� SHPDQIDDWDQ� WHNQRORJL� LQIRUPDVL�

PHOLSXWL� IDNWRU� RE\HNWLI� GL� OXDU� OLQJNXQJDQ� \DQJ� PHPXGDKNDQ� SHPDNDL�
GDODP�PHODNXNDQ�VXDWX�SHNHUMDDQ��7ULDQGLV���������

�
�

+XEXQJDQ�3HPDQIDDWDQ�7HNQRORJL�,QIRUPDVL�.LQHUMD�
� 3HPDQIDDWDQ� PHUXSDNDQ� SHULODNX� GDUL� PHQJJXQDNDQ� WHNQRORJL� GDODP�

PHODNXNDQ�SHNHUMDDQ��3HQJXNXUDQ�VHSHUWL�IUHNXHQVL�SHQJJXQDDQ�DWDX�GLYHUVLYLNDVL�
SURJUDP� DSOLNDVL� \DQJ� GLJXQDNDQ� WHODK� GLODNXNDQ� ROHK� 7KRPSVRQV�� GNN� ������

������� .LQHUMD� \DQJ� GLKDVLONDQ� ROHK� IDNWRU� NHVHVXDLDQ� WXJDV�WHNQRORJL�

EHULPSOLNDVL� SDGD� HILVLVHQVL�� HIHNWLYLWDV� GDQ� NXDOLWDV� \DQJ� OHELK� WLQJJL� WHUKDGDS�

SHPDQIDDWDQ� WHNQRORJL� VHUWD� LPSOLNDVL� NLQHUMD� \DQJ� OHELK� EDLN� SDGD� VLVWHP�

LQIRUPDVL�� .LQHUMD� \DQJ� OHELK� EDLN� WHUVHEXW� WHUFDSDL� NDUHQD� GDSDW� PHPHQXKL�

NHEXWXKDQ� LQGLYLGXDO� GDODP�PHODNVDQDNDQ� GDQ� PHQ\HOHVDLNDQ� WXJDV�� 3HQHOLWLDQ�

LQL� GLNHPEDQJNDQ� ROHK� -XUQDOL� ������� GHQJDQ� PHPSUHGLNVL� GDPSDN� NLQHUMD�

LQGLYLGXDO� \DQJ� GLWLPEXONDQ� ROHK� WHNQRORJL� GHQJDQ� PHPDVXNNDQ� IDNWRU�

SHPDIDDWDQ� WHNQRORJL� LQIRUPDVL�� 1DPXQ� KDVLO� SHQHOLWLQ� WHUVHEXW� WLGDN� GDSDW�

PHPEXNWLNDQ�SHQJDUXK�SRVLWLI�SHPDQIDDWDQ�WHNQRORJL� LQIRUPDVL� WHUKDGDS�NLQHUMD�

LQGLYLGXO�VHKLQJJD�WLGDN�PHQGXNXQJ�7$0��7HFKQRORJ\�$FFHSWDQFH�0RGHO��\DQJ�

PHQ\DWDNDQ�EDKZD�SHPDQIDWDQ�WHNQRORJL�LQIRUPDVL�GDSDW�PHPSHQJDUXKL�NLQHUMD���

�

+LSRWHVLV�3HQHOLWLDQ�
'DUL� WLQMDXDQ� SXVWDND� GDQ� SHQHOLWLDQ� VHEHOXPQ\D� GL� DWDV� PDND� KLSRWHVLV�

\DQJ�GLNHPEDQJNDQ�GDQ�DNDQ�GLXML�GDODP�SHQHOLWLDQ�LQL��DGDODK��
�

+�� �� 7HUGDSDW�KXEXQJDQ�SRVLWLI�DQWDUD�IDNWRU�VRVLDO�GDQ�SHPDQIDDWDQ�WHNQRORJL�
LQIRUPDVL���

+�� �� 7HUGDSDW� KXEXQJDQ� SRVLWLI� DQWDUD� DIIHFW� GDQ� SHPDQIDDWDQ� WHNQRORJL�
LQIRUPDVL�

+�� �� 7HUGDSDW� KXEXQJDQ� QHJDWLI� DQWDUD� NRPSOHNVLWDV� �FRPSOH[LW\�� GDQ�

SHPDQIDDWDQ�WHNQRORJL�LQIRUPDVL�

+�� �� 7HUGDSDW�KXEXQJDQ�SRVLWLI� DQWDUD�NHVHVXDLDQ� WXJDV� �-RE� ILW�ZLWK�3&�8VH��

GDQ�SHPDQIDDWDQ�WHNQRORJL�LQIRUPDVL�

+�� �� 7HUGDSDW� KXEXQJDQ� SRVLWLI� DQWDUD� NRQVHNXHQVL� MDQJND� SDQMDQJ� GDQ�

SHPDQIDDWDQ�WHNQRORJL�LQIRUPDVL�

+�� �� 7HUGDSDW� KXEXQJDQ� SRVLWLI� DQWDUD� PHPIDVLOLWDVL� SHQJJXQDDQ� 3&� GDQ�

SHPDQIDDWDQ�WHNQRORJL�LQIRUPDVL�

+�� �� 7HUGDSDW� KXEXQJDQ� SRVLWLI� DQWDUD� SHPDQIDDWDQ� WHNQRORJL� LQIRUPDVL� GDQ��

SHPDQIDDWDQ�WHNQRORJL�LQIRUPDVL�GHQJDQ�NLQHUMD�

�

�

�
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0�H�W�R�G�H���3��H�Q�H�O�L�W�L�D�Q�

�

5DQFDQJDQ�3HQHOLWLDQ��

'LOLKDW� GDUL� WXMXDQQQ\D�� SHQHOLWLDQ� LQL� PHUXSDNDQ� SHQHOLWLDQ� SHQJXMLDQ�
KLSRWHVLV� �K\SKRWHVLV� WHVWLQJ��� 3HQHOLWLDQ� LQL� MXJD� PHUXSDNDQ� SHQHOLWLDQ� NDXVDO�

�FDXVDO� UHVHDUFK�� \DQJ� DNDQ� PHQJXML� KXEXQJDQ� DQWDUD� HQDP� IDNWRU� \DQJ�
PHPSHQJDUXKL� SHPDQIDDWDQ� WHNQRORJL� LQIRUPDVL� GDQ� NLQHUMD�� 'DUL� GDWD� \DQJ�

GLNXPSXONDQ��SHQHOLWLDQ�LQL�PHUXSDNDQ�SHQHOLWLDQ�REVHUYDVLRQDO�\DLWX�SHQJDPDWDQ�
WHUKDGDS� REMHN� \DQJ� DNDQ� GLWHOLWL�� EHUXVDKD� PHQJXPSXONDQ� GDWD� GDUL� IHQRPHQD�

\DQJ� WHODK� PXQFXO� XQWXN� PHPEHULNDQ� SHQDIVLUDQ�� � \DQJ� GLSHUROHK� PHODOXL� GDWD�

SULPHU� GDODP� SHQJXPSXODQ� GDWD�� 'DUL� SHQJDPELODQ� GDWDQ\D�� SHQHOLWLDQ� LQL�

PHUXSDNDQ� SHQHOLWLDQ� VXUYHL� \DQJ� PHUXSDNDQ� SHQHOLWLDQ� GHQJDQ� PHQJDPELO�

VDPSHO���

�

6DPSHO��7HNQLN�3HQJDPELODQ�VDPSHO���GDQ�3HQJXPSXODQ�'DWD�
6DPSHO� \DQJ� GLDPELO� GDODP� SHQHOLWLDQ� LQL� EHUMXPODK� WLJD� UXPDK� VDNLW� � GL�

<RJ\DNDUWD�� 5XPDK� VDNLW� \DPJ� GLMDGLNDQ� VDPSHO� GDODP� SHQHOLWLDQ� LQL� DGDODK�

UXPDK� VDNLW� 3DQWL� 5DSLK�� � � %HWKHVGD�� GDQ� 6DUGMLWR�� 6DPSHO� GDODP� SHQHOLWLDQ� LQL�

NDU\DZDQ�PHGLV�NHSHUDZDWDQ��EDJLDQ�9,3�GDQ�DQDN��GDQ�PHGLV�QRQ�NHSHUDZDWDQ�

�EDJLDQ� ODERUDWRULXP�� UDGLRORJL�� GDQ� IDUPDVL��� GDQ� QRQ� PHGLV� �EDJLDQ� DQJJDUDQ��
GDQ� DNXQWDVL��� -XPODK� VDPSHO� GDODP� SHQHOLWLDQ� LQL� DGDODK� VHEDQ\DN� ����

UHVSRQGHQ�� %HVDUDQ� VDPSHO� VHFDUD� NHVHOXUXKDQ� WHODK� PHPHQXKL� V\DUDW� XQWXN�
GLDQDOLVLV�GHQJDQ�PHQJJXQDNDQ�6WUXFWXUDO�(TXDWLRQ�0RGHOOLQJ�VHEDJDLPDQD�\DQJ�

GLVDUDQNDQ� ROHK�+DLU� GNN�� ������� GDQ�0XOOHU� �������� � 6DPSHO� DNDQ� GLWHQWXNDQ�
GHQJDQ� PHQJJXQDNDQ� WHNQLN� FOXVWHU� UDQGRP� VDPSOLQJ�� 'HQJDQ� FOXVWHU� UDQGRP�

GLKDUDSNDQ�DJDU�VHPXD�NDUDNWHULVWLN�SRSXODVL� �NHORPSRN�PHGLV� \DQJ� WHUGLUL� DWDV�
NHSHUDZDWDQ� GDQ� QRQ� NHSHUDZDWDQ�� GDQ� QRQ� PHGLV�� GDSDW� WHUZDNLOL� VHFDUD�

UHSUHVHQWDWLI�� $GDSXQ� DODVDQ� PHQJJXQDNDQ� FOXVWHU� UDQGRP� VDPSOLQJ� NDUHQD�
KHWHURJHQLWDV� YDULDEHO�YDULDEHO� ULVHW� DNDQ� OHELK� EDQ\DN� GLSHQJDUXKL� ROHK�

SHUEHGDDQ� NHORPSRN�� 0HWRGH� \DQJ� GLJXQDNDQ� GDODP� SHQJXPSXODQ� GDWD� \DLWX�

PHWRGH� VXUYDL� GHQJDQ�PHQJJXQDNDQ� NXHVLRQHU�� -XPODK�NXHVLRQHU� \DQJ� NHPEDOL��

����GDQ�\DQJ�OD\DN�GLDQDOLVLV�VHEDQ\DN������NXHVLRQHU����

�

9DULDEHO�3HQHOLWLDQ�
.ODVLILNDVL� YDULDEHO� \DQJ� GLJXQDNDQ� GDODP� SHQHOLWLDQ� LQL� DGDODK�� YDULDEHO��

LQGHSHQGHQ� DGDODK��DIIHFW�� NRPSOHNVLWDV� �FRPSOH[LW\��� NHVHVXDLDQ� WXJDV� �MRE� ILW���

NRQVHNXHQVL� MDQJND� SDQMDQJ� �ORQJ�WHUP� FRQFHTXHQFHV��� GDQ� NRQGLVL� \DQJ�

PHPIDVLOLWDVL� �IDVLOLWLQJ� FRQGLWLRQ��� 9DULDEHO� GHSHQGHQ� DGDODK� SHPDQIDDWDQ�

WHNQRORJL� LQIRUPDVL� GDQ� NLQHUMD�� 6HGDQJNDQ� PRGHO� SHQHOLWLDQ� \DQJ� GLJXQDNDQ�

VHSHUWL�WDPSDN�SDGD�*DPEDU����
�

�

�

�
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*DPEDU����+XEXQJDQ�DQWDUD�(QDP�)DNWRU�\DQJ�0HPSHQJDUXKL��

��������3HPDQIDDWDQ�7HNQRORJL�,QIRUPDVL�GDQ�.LQHUMD�

�

�

3HQJXNXUDQ�9DULDEHO�

3HQJXNXUDQ� YDULDEHO�YDULDEHO� GDODP� SHQHOLWLDQ� LQL� GLJXQDNDQ� LQVWUXPHQ�
\DQJ�GLNHPEDQJNDQ�ROHK�7KRPSVRQ��GNN���������,QVWUXPHQ�XQWXN�VHWLDS�YDULDEHO�

PHOLSXWL��IDNWRU�VRVLDO����LWHP����DIIHFW����LWHP���NRPSOHNVLWDV����LWHP���NHVHVXDLDQ�
WXJDV� ��� LWHP��� NRQVHNXHQVL� MDQJND� SDQMDQJ� ��� LWHP��� GDQ� NRQGLVL� \DQJ�

PHPIDVLOLWDVL����LWHP���SHPDQIDDWDQ�WHNQRORJL�LQIRUPDVL������GDQ�NLQHUMD����LWHP���
3HQHOLWLDQ� LQL�PHQJJXQDNDQ� VNDOD���SRLQ�0DVLQJ�PDVLQJ� LWHP�SHUWDQ\DDQ� GLEHUL�

VWDQGDU� SHQLODLDQ� GHQJDQ� ³�´� �6DQJDW� 7LGDN� 6HWXMX��� ³�´� �7LGDN� 6HWXMX��� ³�´�

�1HWUDO���³�´��6HWXMX���GDQ�³�´��6DQJDW�6HWXMX���

�

�

7HNQLN�$QDOLVLV�'DWD�
0RGHO� \DQJ� GLJXQDNDQ� XQWXN� PHQJDQDOLVLV� GDWD� GDODP� SHQHOLWLDQ� LQL�

DGDODK�6WUXFWXUDO�(TXDWLRQ�0RGHOOLQJ��6(0���0RGHO�SHQJXNXUDQ� YDULDEHO� IDNWRU�

VRVLDO��VRFLDO�IDFWRU���DIIHFW��NRPSOHNVLWDV��FRPSOH[LW\���NHVHVXDLDQ�WXJDV��MRE�ILW���

NRQVHNXHQVL� MDQJND� SDQMDQJ� �ORQJ�WHUP� FRQFHTXHQFHV��� GDQ� NRQGLVL� \DQJ�

PHPIDVLOLWDVL��IDVLOLWLQJ�FRQGLWLRQ���SHPDQIDDWDQ�WHNQRORJL� LQIRUPDVL��GDQ�NLQHUMD�

PHQJJXQDNDQ� &RQILUPDWRU\� )DFWRU� $QDO\VLV�� 3HQDNVLUDQ� SHQJDUXK� PDVLQJ�
PDVLQJ�YDULDEHO�EHEDV�WHUKDGDS�YDULDEHO� WHULNDWQ\D�PHQJJXQDNDQ�NRHILVLHQ� MDOXU��

%HUGDVDUNDQ�XML�YDOLGLWDV�KDVLO��)DFWRU�/RDGLQJV�PDVLQJ�PDVLQJ�SHUWDQ\DDQ�\DQJ�
PHPEHQWXN�VHWLDS�NRQVWUXN�DGDODK�!����VHKLQJJD�GDSDW�GLNDWDNDQ�EDLN��'HPLNLDQ�

MXJD� UHOLDELOLWDVQ\D� PHQJKDVLONDQ�&URDQEDFK� $OSKD� VHWLDS� EXWLU� SHUWDQ\DDQ� GDQ�
NRQVWUXN�SHQJXNXUDQ�WHODK�PHPHQXKL�\DNQL�!������3HQJXMLDQ�FRQVWUXFW�UHOLDELOLW\�

GDQ� H[WUDFWHG� YDULDQFH� PHQJKDVLONDQ� DQJND� GL� DWDV� ����� GDQ� ����� $VXPVL� \DQJ�

)DNWRU�VRVLDO�

$IIHFW�

.RPSOHNVLWDV�

.HVHVXDLDQ�WXJDV�

.RQVHNXHQVL�

MDQJND�SDQMDQJ�

.RQGLVL�\DQJ�

PHPIDVLOLWDVL�

�
3HPDQIDDWDQ�

7HNQRORJL�,QIRUPDVL�
.LQHUMD�
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�
�������)DNXOWDV�(NRQRPL�8QLYHUVLWDV�.DWROLN�:LG\D�0DQGDOD�6XUDED\D�

ODLQ� MXJD� WHUSHQXKL� \DNQL��GDWDQ\D� QRUPDO�� WLGDN� WHUMDGL�JHMDOD�PXOWLNROLQLHU��GDQ�

WLGDN�WHUMDGL�RXWOLHUV��
�

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

(YDOXDVL�WHUKDGDS�KDVLO�SHQJXMLDQ�WHUVHEXW�GDSDW�GLOLKDW�GDODP�7DEHO���EHULNXW�LQL��

7DEHO���

(YDOXDVL�.ULWHULD�*RRGQHVV�RI�)LW��
.ULWHULD� +DVLO� 1LODL�.ULWLV�


��
(YDOXDVL�0RGHO�

&0,1���')� ������ ������� %DLN�

3UREDELOLW\��3�� ������ ������� %DLN�

506($� ������ ������� %DLN�

*),� ������ ������� %DLN�

7/,� ������ ������� %DLN�

&),� ������ ������� %DLN�

6XPEHU��

�
�+DLU���������%HQWOHU���������$UEXFNOH���������/HH��HW��DO����������

�

'DUL� WDEHO� GL� DWDV� GDSDW� GLNHPXNDNDQ� EDKZD� PRGHO� GDSDW� GLWHULPD� DWDX�

VHVXDL�GHQJDQ�GDWD��8QWXN�PHQJXML� KLSRWHVLV� KXEXQJDQ�DQWDUD�HQDP� IDNWRU�\DQJ�

PHPSHQJDUXKL�SHPDQIDDWDQ�WHNQRORJL� LQIRUPDVL�GDQ�NLQHUMD�EHULNXW� LQL�GLVDMLNDQ�

NRHILVLHQ� MDOXU� \DQJ�PHQXQMXNNDQ� KXEXQJDQ� DQWDUD�YDULDEHO� WHUVHEXW��+XEXQJDQ�

WHUVHEXW�GLWXQMXNNDQ�GDODP�7DEHO�����

7DEHO���

.RHILVLHQ�-DOXU��6WDQGDUGL]H�5HJUHVVLRQ��DQWDU�9DULDEHO�
-DOXU� .RHILVLHQ�

-DOXU�
&ULWLFDO�
5DWLR��&5��

3UREDELOLW\�
�S��

.HWHUDQJDQ��

)DNWRU�6RVLDO�Æ�3HPDQIDDWDQ�

7HNQRORJL�,QIRUPDVL�
������ ������� ������ 6LJQLILNDQ�

$IIHFW�Æ�3HPDQIDDWDQ�7HNQRORJL�

,QIRUPDVL�
������ ������ ������

7LGDN�

6LJQLILNDQ�

�

.RPSOHNVLWDV�Æ�3HPDQIDDWDQ�

7HNQRORJL�,QIRUPDVL�
������ �������� �������

6LJQLILNDQ�

�

.HVHVXDLDQ�7XJDV�Æ�3HPDQIDDWDQ�

7HNQRORJL�,QIRUPDVL�
������ ������ ������

�

6LJQLILNDQ�

�

.RQVHNXHQVL�-DQJND�3DQMDQJ�Æ�

3HPDQIDDWDQ�7HNQRORJL�,QIRUPDVL�
������ ������ ������ 6LJQLILNDQ�

.RQGLVL�\DQJ�0HPIDVLOLWDVL�Æ�

3HPDQIDDWDQ�7HNQRORJL�,QIRUPDVL�
������� ������ �������

7LGDN�

6LJQLILNDQ�

3HPDQIDDWDQ�7HNQRORJL�,QIRUPDVL�

Æ�.LQHUMD�
������ ������ ������ 6LJQLILNDQ�

����6LJQLILNDQ��SDGD�S������

%HUGDVDUNDQ� � QLODL� FULWLFDO� UDWLR� �&5�� SDGD� 7DEHO� ��� PDND� GDSDW� GLOLKDW�

EDKZD� �� GDUL� �� NRHILVLHQ� MDOXU� VLJQLILNDQ� SDGD� WDUDI� ���� +LSRWHVLV� �� \DQJ�
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PHQ\DWDNDQ� WHUGDSDW� KXEXQJDQ� SRVLWLI� DQWDUD� IDNWRU� VRVLDO� GDQ� SHPDQIDDWDQ�

WHNQRORJL� LQIRUPDVL�GDSDW�GLGXNXQJ� DWDX�GLWHULPD�� �GHQJDQ�NRHILVLHQ� MDOXU� ������
SDGD�WLQJNDW�SUREDELOLWDV��������S����������+LSRWHVLV���\DQJ�PHQ\DWDNDQ�WHUGDSDW�

KXEXQJDQ�SRVLWLI�DQWDUD�DIIHFW�GDQ�SHPDQIDDWDQ� WHNQRORJL� LQIRUPDVL� �GDSDW� WLGDN�
GLWHULPD�GHQJDQ�NRHILVLHQ�MDOXU�������SDGD�WLQJNDW�SUREDELOLWDV�VHEHVDU��������S���

������� +LSRWHVLV� �� \DQJ� PHQ\DWDNDQ� EDKZD� WHUGDSDW� KXEXQJDQ� QHJDWLI� DQWDUD�
NRPSOHNVLWDV� �FRPSOH[LW\�� GDQ� SHPDQIDDWDQ� WHNQRORJL� LQIRUPDVL� GDSDW� GLWHULPD��

GHQJDQ�NRHILVLHQ�MDOXU��������SDGD�WLQJNDW�SUREDELOLWDV�VHEHVDU���������S����������
+LSRWHVLV���\DQJ�PHQ\DWDNDQ�EDKZD�WHUGDSDW�KXEXQJDQ�SRVLWLI�DQWDUD�NHVHVXDLDQ�

WXJDV��-RE�ILW�ZLWK�3&�8VH��GDQ�SHPDQIDDWDQ�WHNQRORJL� LQIRUPDVL�GDSDW�GLWHULPD�

DWDX� GLGXNXQJ�� � ������ GHQJDQ� WLQJNDW� SUREDELOLWDV� VHEHVDU� ������ �S� �� �������

+LSRWHVLV���\DQJ�PHQ\DWDNDQ�EDKZD�WHUGDSDW�KXEXQJDQ�SRVLWLI�DQWDUD�NRQVHNXHQVL�

MDQJND� SDQMDQJ� GDQ� SHPDQIDDWDQ� WHNQRORJL� LQIRUPDVL� GLGXNXQJ� DWDX� GLWHULPD��

GHQJDQ� � NRVILVLHQ� MDOXU� ������ SDGD� WLQJNDW� SUREDELOLWDV� OHELK� NHFLO� GDUL� ��������

+LSRWHVLV� �� PHQ\DWDNDQ� EDKZD� WHUGDSDW� KXEXQJDQ� SRVLWLI� DQWDUD� NRQGLVL� \DQJ�

PHPIDVLOLWDVL�SHQJJXQDDQ�3&�GDQ�SHPDQIDDWDQ�WHNQRORJL�LQIRUPDVL���+LSRWHVLV�LQL�

WLGDN� GDSDW� GLWHULPD� GHQJDQ� NRHILVLHQ� MDOXU� ������� SDGD� WLQJNDW� SUREDELOLWDV�

VHEHVDU���������S����������+LSRWHVLV���\DQJ�PHQ\DWDNDQ�WHUGDSDW�KXEXQJDQ�SRVLWLI�

DQWDUD�SHPDQIDDWDQ�WHNQRORJL� LQIRUPDVL�GDQ� �NLQHUMD��KLSRWHVLV� LQL�GDSDW�GLWHULPD�

GHQJDQ�NRHILVLHQ�MDOXU�������SDGD�WLQJNDW�SUREDELOLWDV�VHEHVDU��������S�����������

�

3HPEDKDVDQ�

+LSRWHVLV���\DQJ�PHQ\DWDNDQ�WHUGDSDW�KXEXQJDQ�SRVLWLI� DQWDUD�IDNWRU�VRVLDO�
GDQ� SHPDQIDDWDQ� WHNQRORJL� LQIRUPDVL� GDSDW�GLGXNXQJ� DWDX� GLWHULPD��7HPXDQ� LQL�

NRQVLVWHQ� GHQJDQ� WHPXDQ� 7KRPSVRQ� GNN�� ������� \DQJ� PHQ\DWDNDQ� EDKZD�
KXEXQJDQ�DQWDUD�IDNWRU�VRVLDO��VRFLDO�IDFWRU��GDQ�SHPDQIDDWDQ�WHNQRORJL�NRPSXWHU�

DGDODK� SRVLWLI� GDQ� VLJQLILNDQ�� 7HPXDQ� LQL� MXJD� NRQVLVWHQ� GHQJDQ� � 7KHRU\� RI�
5HDVRQHG� $FWLRQ� �75$�� GDUL� 7ULDQGLV� ������� \DQJ� PHQ\DWDNDQ� EDKZD� IDNWRU�

VRVLDO� �VRFLDO� IDFWRU�� PHUXSDNDQ� LQWHUQDOLVDVL� NXOWXU� VXE\HNWLI� NHORPSRN� GDQ�

SHUVHWXMXDQ�LQWHUSHUVRQDO�WHUWHQWX�\DQJ�GLEXDW� LQGLYLGXDO�GHQJDQ�\DQJ�ODLQ�GDODP�

VLWXDVL� VRVLDO� WHUWHQWX�� ,PSOLNDVL� GDUL� WHPXDQ� LQL�PHQXQMXNNDQ� EDQ\DN� NDU\DZDQ�

\DQJ� PHQJJXQDNDQ� NRPSXWHU� XQWXN� PHQGXNXQJ� SHNHUMDDQ� \DQJ� GLODNXNDQ��

PLVDOQ\D� NDU\DZDQ� PHGLV� NHSHUDZDWDQ� �EDJLDQ� 9,3� GDQ� DQDN�� GDQ� PHGLV� QRQ�

NHSHUDZDWDQ��EDJLDQ�ODERUDWRULXP��UDGLRORJL��GDQ�IDUPDVL���GDQ�QRQ�PHGLV��EDJLDQ�

DQJJDUDQ�� GDQ� DNXQWDVL��� DGDQ\D� GXNXQJDQ� GDUL� DWDVDQ� GDQ� GRURQJDQ� GDUL�

PDQDMHPHQ� 5XPDK� VDNLW� XQWXN� PHQJJXQDNDQ� NRPSXWHU�� PHQXQMXNNDQ� EDKZD��

PHPDQJ�GLSHUOXNDQQ\D�SHPDQIDDWDQ�WHNQRORJL� LQIRUPDVL�\DLWX�NRPSXWHU�VHEDJDL��

SHQGXNXQJ�RSHUDVL�PDQDMHPHQ�UXPDK�VDNLW��

+LSRWHVLV� �� \DQJ� PHQ\DWDNDQ� WHUGDSDW� KXEXQJDQ� SRVLWLI� DQWDUD� DIIHFW� GDQ�
SHPDQIDDWDQ� WHNQRORJL� LQIRUPDVL� � GDSDW� WLGDN� GLWHULPD�� +DVLO� WHPXDQ� LQL�

PHQGXNXQJ��WHPXDQ�7KRPSVRQ��GNN����������\DQJ�PHQ\DWDNDQ�EDKZD�KXEXQJDQ�
DQWDUD�DIIHFW�GDQ�SHPDQIDDWDQ�WHNQRORJL�NRPSXWHU�WLGDN�PHPLOLNL�KXEXQJDQ�\DQJ�

VLJQLILNDQ��+DVLO�SHQHOLWLDQ�LQL� MXJD�NRQVLVWHQ�GHQJDQ�7KHRU\�RI�5HDVRQHG�$FWLRQ�
�75$�� GDUL� 7ULDQGLV� ������� \DQJ� PHPEHGDNDQ� NRPSRQHQ� HPRVLRQDO� GDQ�

FRJQLWLYH�GDUL�VLNDS��PHVNLSXQ�EHEHUDSD�SHQHOLWL�*RRGKXH���������GDQ�%XUQNUDQW�
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GDQ� 3DJH� ������� PHPEHGDNDQ� DQWDUD� NRPSRQHQ� DIIHFW� �HPRVLRQDO�� GDUL� VLNDS�

�\DQJ� PHPLOLNL� NRQRWDVL� VXND�WLGDN� VXND�� GDQ� NRPSRQHQ� FRJQLWLYH� DWDX�
NH\DNLQDQ�� $IIHFW� LWX� VHQGLUL� GDSDW� GLDUWLNDQ� VHEDJDL� SHUDVDDQ� LQGLYLGX� DWDV�

SHNHUMDDQ�� 'HQJDQ� NDWD� ODLQ� SHUDVDDQ� WLGDN� EHUKXEXQJDQ� GHQJDQ� SHUOXQ\D�
SHPDQIDDWDQ�WHNQRORJL�LQIRUPDVL�GDODP�KDO�LQL�SHQJJXQDDQ�NRPSXWHU���

+LSRWHVLV� �� \DQJ� PHQ\DWDNDQ� EDKZD� WHUGDSDW� KXEXQJDQ� QHJDWLI� DQWDUD�
NRPSOHNVLWDV� �FRPSOH[LW\�� GDQ� SHPDQIDDWDQ� WHNQRORJL� LQIRUPDVL� GDSDW� GLWHULPD�

DWDX� GLGXNXQJ�� 7HPXDQ� LQL� PHQGXNXQJ� WHPXDQ� 7KRPSVRQ�� GNN�� ������� \DQJ�
PHQ\DWDNDQ� +XEXQJDQ� DQWDUD� NRPSOHNVLWDV� �FRPSOH[LW\�� GDQ� SHPDQIDDWDQ�

WHNQRORJL�NRPSXWHU�DGDODK�QHJDWLI��7HPXDQ�LQL�PHQJLQGLNDVLNDQ�EDKZD�VHPDNLQ�

NRPSOHNV�LQRYDVL�\DQJ�GLODNXNDQ�PDND�VHPDNLQ�UHQGDK�WLQJNDW�SHQHULPDDQ���MLND�

SHPDQIDDWDQ� WHNQRORJL� LQIRUPDVL� GDSDW� GLWXQMXNNDQ� GDODP� NRQWHNV� SHQHULPDDQ�

DWDV� LQRYDVL� �7RUQDW]N\�GDQ�.OHLQ��������� �'HQJDQ�GHPLNLDQ� VHPDNLQ� NRPSOHNV�

VXDWX� WHNQRORJL� LQIRUPDVL�GL� UXPDK� VDNLW�PDND�SHPDQIDDWDQ� WHNQRORJL� LQIRUPDVL�

WHUVHEXW�PHQMDGL�UHQGDK���

+LSRWHVLV� �� \DQJ� PHQ\DWDNDQ� EDKZD� WHUGDSDW� KXEXQJDQ� SRVLWLI� DQWDUD�

NHVHVXDLDQ�WXJDV��-RE�ILW�ZLWK�3&�8VH��GDQ�SHPDQIDDWDQ�WHNQRORJL�LQIRUPDVL�GDSDW�

GLWHULPD� DWDX� GLGXNXQJ�� � 7HPXDQ� LQL� PHQGXNXQJ� WHPXDQ� 7RUQDW]N\� GDQ� .OHLQ�

�������\DQJ�PHQHPXNDQ�EDKZD�VHEXDK�LQRYDVL�DNDQ�OHELK�GLVXNDL�XQWXN�GLDGRSVL�

MLND� VHVXDL� GHQJDQ� WDQJJXQJ� MDZDE� SHNHUMDDQ� LQGLYLGX� \DQJ� EHUVDQJNXWDQ��
'LVDPSLQJ� LWX�� WHPXDQ� LQL� MXJD� PHQGXNXQJ� WHPXDQ� 7KRPSVRQ� GNN�� �������

PHQHPXNDQ� KXEXQJDQ� DQWDUD� NHVHVXDLDQ� WXJDV� �-RE� ILW� ZLWK� 3&� 8VH�� GDQ�
SHPDQIDDWDQ� WHNQRORJL� NRPSXWHU� SRVLWLI� GDQ� VLJQLILNDQ�� 3HQHOLWLDQ� � LQL� WHODK�

GLEXNWLNDQ�ROHK� �'DYLG�� �GNN��������\DQJ�PHQ\DWDNDQ�EDKZD�WHUGDSDW�KXEXQJDQ�
\DQJ�NXDW�DQWDUD�NHVHVXDLDQ�WXJDV�GL�5XPDK�6DNLW�GHQJDQ�SHPDQIDDWDQ�WHNQRORJL�

LQIRUPDVL���
+LSRWHVLV� �� \DQJ� PHQ\DWDNDQ� EDKZD� WHUGDSDW� KXEXQJDQ� SRVLWLI� DQWDUD�

NRQVHNXHQVL� MDQJND�SDQMDQJ�GDQ�SHPDQIDDWDQ�WHNQRORJL� LQIRUPDVL�GLGXNXQJ�DWDX�
GLWHULPD�� �+DVLO� SHQHOLWLDQ� LQL� VDPD� GHQJDQ� WHPXDQ�7KRPSVRQ��GNN�� ������� GDQ�

%HDWW\� ��������.RQVHNXHQVL� MDQJND� SDQMDQJ� GLXNXU� GDUL� RXWSXW� \DQJ� GLKDVLONDQ��

EHUNDLWDQ� GHQJDQ� NHXQWXQJDQ� GL� PDVD� \DQJ� DNDQ� GDWDQJ�� VHSHUWL� SHQLQJNDWDQ�

IOHNVLELOLWDV� GDODP� SHUXEDKDQ� SHNHUMDDQ� DWDX� SHQLQJNDWDQ� NHVHPSDWDQ� XQWXN�

SHNHUMDDQ� \DQJ� OHELK� EDLN� GL� UXPDK� VDNLW� PDND� VHPDNLQ� SHUOX� SHPDQIDDWDQ�

WHNQRORJL�LQIRUPDVL���

+LSRWHVLV� �� PHQ\DWDNDQ� EDKZD� WHUGDSDW� KXEXQJDQ� SRVLWLI� DQWDUD� NRQGLVL�

\DQJ�PHPIDVLOLWDVL�SHQJJXQDDQ�3&�GDQ�SHPDQIDDWDQ�WHNQRORJL� LQIRUPDVL�� �+DVLO�

SHQHOLWLDQ� LQL� PHQHPXNDQ� KXEXQJDQ� \DQJ� � OHPDK� DQWDUD� NRQGLVL� \DQJ�

PHPIDVLOLWDVL� GHQJDQ� SHPDQIDDWDQ� WHNQRORJL� LQIRUPDVL� GL� UXPDK� VDNLW�� � +DVLO�

WHPXDQ� LQL� NRQVLVWHQ�GHQJDQ� WHPXDQ�7KRPSVRQ�� GNN� ������� WHWDSL� KDVLO� WHPXDQ�

LQL� EHUEHGD� GHQJDQ� WHPXDQ� � 6FKXOW]� GDQ�6OHYLQ� ������� GDQ� 5REH\� ������� \DQJ�
PHQ\DWDNDQ�EDKZD�NRQGLVL� \DQJ�PHQGXNXQJ�SHQJJXQD� WHNQRORJL� LQIRUPDVL� DWDX�

GXNXQJDQ�XQWXN�SHQJJXQD�WHNQRORJL� LQIRUPDVL�PHUXSDNDQ�VDODK�VDWX�IDNWRU�\DQJ�
PHPSHQJDUXKL� SHPDQIDDWDQ� WHNQRORJL� LQIRUPDVL�� 6HGDQJNDQ� NRQGLVL� \DQJ�

PHPIDVLOLWDVL� SHPDQIDDWDQ� WHNQRORJL� LQIRUPDVL� PHOLSXWL� IDNWRU� RE\HNWLI� GL� OXDU�
OLQJNXQJDQ� \DQJ� PHPXGDKNDQ� SHPDNDL� GDODP� PHODNXNDQ� VXDWX� SHNHUMDDQ�

�7ULDQGLV���������
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+LSRWHVLV� �� \DQJ� PHQ\DWDNDQ� WHUGDSDW� KXEXQJDQ� SRVLWLI� DQWDUD�

SHPDQIDDWDQ�WHNQRORJL� LQIRUPDVL�GDQ��NLQHUMD��KLSRWHVLV� LQL�GDSDW�GLWHULPD���+DVLO�
WHPXDQ� LQL� NRQVLVWHQ� GHQJDQ� WHPXDQ� 7KRPSVRQ�� GNN� �������� 3HPDQIDDWDQ�

PHUXSDNDQ� SHULODNX� GDUL� PHQJJXQDNDQ� WHNQRORJL� GDODP� PHODNXNDQ� SHNHUMDDQ��
3HQJXNXUDQ� VHSHUWL� IUHNXHQVL� SHQJJXQDDQ� DWDX� GLYHUVLYLNDVL� SURJUDP� DSOLNDVL�

\DQJ�GLJXQDNDQ�WHODK�GLODNXNDQ�ROHK�7KRPSVRQV��GNN���������������.LQHUMD�\DQJ�
GLKDVLONDQ� ROHK� IDNWRU� NHVHVXDLDQ� WXJDV�WHNQRORJL� GL� UXPDK� VDNLW� EHULPSOLNDVL�

SDGD� HILVLHQVL�� HIHNWLYLWDV� GDQ� NXDOLWDV� \DQJ� OHELK� WLQJJL� WHUKDGDS� SHPDQIDDWDQ�
WHNQRORJL� VHUWD� LPSOLNDVL� NLQHUMD� \DQJ� OHELK� EDLN� SDGD� VLVWHP� LQIRUPDVL��.LQHUMD�

\DQJ� OHELK� EDLN� WHUVHEXW� WHUFDSDL� NDUHQD� GDSDW� PHPHQXKL� NHEXWXKDQ� LQGLYLGXDO�

GDODP� PHODNVDQDNDQ� GDQ� PHQ\HOHVDLNDQ� WXJDV�� -XUQDOL� ������� PHPSUHGLNVL�

GDPSDN�NLQHUMD� LQGLYLGXDO�\DQJ�GLWLPEXONDQ�ROHK�WHNQRORJL�GHQJDQ�PHPDVXNNDQ�

IDNWRU�SHPDIDDWDQ�WHNQRORJL�LQIRUPDVL��1DPXQ�KDVLO�SHQHOLWLQ�WHUVHEXW�WLGDN�GDSDW�

PHPEXNWLNDQ�SHQJDUXK�SRVLWLI�SHPDQIDDWDQ�WHNQRORJL� LQIRUPDVL� WHUKDGDS�NLQHUMD�

LQGLYLGXO�VHKLQJJD�WLGDN�PHQGXNXQJ�7$0��7HFKQRORJ\�$FFHSWDQFH�0RGHO��\DQJ�

PHQ\DWDNDQ�EDKZD�SHPDQIDWDQ�WHNQRORJL�LQIRUPDVL�GDSDW�PHPSHQJDUXKL�NLQHUMD���

�

�

6�L�P�S�X�O�D�Q�

�

�

+DVLO� HYDOXDVL� PRGHO� GHQJDQ� EHEHUDSD� NULWHULD� *RRGQHVV� RI� )LW�
PHQXQMXNNDQ�KDVLO�\DQJ�EDLN��VHKLQJJD�GDSDW�GLNDWDNDQ�EDKZD�KDVLO�SHQHOLWLDQ�LQL�

PHQGXNXQJ� PRGHO� \DQJ� PHQXQMXNNDQ� KXEXQJDQ� DQWDUD� HQDP� IDNWRU� \DQJ�
PHPSHQJDUXKL� SHPDQIDDWDQ� WHNQRORJL� LQIRUPDVL� GDQ� NLQHUMD�� +DVLO� SHQJXMLDQ�

PHQXQMXNNDQ� EDKZD� ���� 7HUGDSDW� KXEXQJDQ� SRVLWLI� DQWDUD� IDNWRU� VRVLDO� GDQ�
SHPDQIDDWDQ�WHNQRORJL�LQIRUPDVL������7HUGDSDW�KXEXQJDQ�QHJDWLI�DQWDUD�DIIHFW�GDQ�

SHPDQIDDWDQ� WHNQRORJL� LQIRUPDVL�� � ���� 7HUGDSDW� KXEXQJDQ� SRVLWLI� DQWDUD�
NRPSOHNVLWDV� �FRPSOH[LW\�� GDQ� SHPDQIDDWDQ� WHNQRORJL� LQIRUPDVL�� ���� 7HUGDSDW�

KXEXQJDQ�SRVLWLI�DQWDUD�NHVHVXDLDQ�WXJDV��-RE�ILW�ZLWK�3&�8VH��GDQ�SHPDQIDDWDQ�

WHNQRORJL� LQIRUPDVL�� ���� 7HUGDSDW� KXEXQJDQ� SRVLWLI� DQWDUD� NRQVHNXHQVL� MDQJND�

SDQMDQJ� GDQ� SHPDQIDDWDQ� WHNQRORJL� LQIRUPDVL�� ���� 7HUGDSDW� KXEXQJDQ� QHJDWLI�

DQWDUD� NRQGLVL� \DQJ� PHPIDVLOLWDVL� SHQJJXQDDQ� 3&� GDQ� SHPDQIDDWDQ� WHNQRORJL�

LQIRUPDVL�������7HUGDSDW�KXEXQJDQ�SRVLWLI�DQWDUD�SHPDQIDDWDQ�WHNQRORJL�LQIRUPDVL�

GDQ��NLQHUMD��

�

.HWHUEDWDVDQ�3HQHOLWLDQ�

6DPSHO�\DQJ�GLDPELO�GDODP�SHQHOLWLDQ�LQL�WLGDN�PHPEHGDNDQ�VWDWXV�5XPDK�6DNLW�
�3HPHULQWDK� GDQ� 6ZDVWD��� $JDU� PHPSHUROHK� KDVLO� \DQJ� OHELK� DNXUDW�� � SHQHOLWL�

PHQ\DUDQNDQ� XQWXN� SHQHOLWLDQ� VHODQMXWQ\D� VXSD\D� PHPEHGDNDQ� EHUGDVDUNDQ�

VWDWXV�UXPDK�VDNLW���

��� 7HNQLN� SHQJXPSXODQ� GDWD� GDODP� SHQHOLWLDQ� LQL�PHQJJXQDNDQ�PHWRGH� VXUYHL�
PHODOXL� NXHVLRQHU�� 3HQJJXQDDQ� �PHWRGH� VXUYHL�PHPSXQ\DL� NHOHPDKDQ� \DLWX�

UHVSRQGHQ�\DQJ�WLGDN�PHQMDZDE�NXHVLRQHU�VHFDUD�VHULXV�WLGDN�GDSDW�GLNRQWURO��
8QWXN�PHQJXUDQJL�QRQUHVSRQ�ELDV�VHEDLNQ\D�XQWXN�SHQHOLWLDQQ\D�VHODQMXWQ\D�
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PHQJLNXWL� FDUD� � \DQJ� WHODK� GLODNXNDQ� ROHK� 7KRPSVRQ� GNN� ������� GHQJDQ�

PHQJJXQDNDQ� GLVNHW� XQWXN� PHQJHWDKXL� SHUVHSVL� UHVSRQGHQ�� 'LVNHW� GDSDW�
GLJXQDNDQ� VHEDJDL� DODW�XQWXN�PHQJLVL� NXHVLRQHU� VHNDOLJXV� XQWXN�PHQJHWDKXL�

DSDNDK� UHVSRQGHQ� PHQJJXQDNDQ� NRPSXWHU� DWDX� WLGDN�� VHUWD� EHUDSD� SDNHW�
VRIWZDUH� \DQJ� GLJXQDNDQ� ROHK� UHVSRQGHQ� VHKLQJJD� UHOHSDQ� GHQJDQ� WRSLN�

SHQHOLWLDQ�LQL��

�
�

�

'�D�I�W�D�U���3�X�V�W�D�N�D�
�

$O�.KDOGL�� 0� GDQ�:DOODFH�� 5�6��� ������ ³7KH� ,QIOXHQFH� RI�$WWLWXGH� RQ� 3HUVRQDO�

&RPSXWHU� 8WLOL]DWLRQ� DPRQJ� .QRZOHGJH� :RUNHUV�� 7KH� &DVH� RI� 6DXGL�

$UDELD��,QIRUPDWLRQ�	�0DQDJHPHQW��2FWREHU���������

�

$UEXFNOH��-��/����������³$PRV�8VHU¶V�*XLGH´��9HUVLRQ������&KLFDJR��6PDOOZDWHU�

&RUSRUDWLRQ��

�

%HDWW\��&�$���������³7KH�,PSOHPHQWDWLRQ�RI�7HFKQRORJLFDO�&KDQJH��$�)LHOG�VWXG\�

RI�&RPSXWHU�$LGHG�'HVLJQ´��8QSXEOLVKHG�GRFWRUDO�GLVVHUWDWLRQ��8QLYHUVLW\�
RI�:HVWHUQ�2QWDULR��/RQGRQ�

�
%HQWOHU��3�0��	�&KRX��&��3���������³6RPH�1HZ�&RYDULDQFH�6WUXFWXUH�0RGHO��,Q�$��

%ROOHQ�	�-�6�/RQJ��(GV��´��7HVWLQJ�6WUXFWXUDO�(TXDWLRQ�0RGHOV��&DOLIRUQLD��
/RQGRQ��1HZ�'HOKL��6DJH�3XEOLFDWLRQ�,QF��

�
%XUQNUDQW�� 5�(� GDQ� 3DJH� 7�-�� ������ ³$Q� ([DPLQDWLRQ� RI� 'LVFULPLQDQW� DQG�

3UHGLFWLYH� 9DOLGLW\� RI� )LVKEHLQ¶V� %HKDYLRUDO� ,QWHQWLRQ�0RGHÓ �� -RXUQDO� RI�
0DUNHWLQJ�5HVHDUFK��1RYHPEHU���������

�

*RRGKXH�� � �'��/��������,6�$WWLWXGHV��7RZDUG�7KHRULWLFDO�DQG�'HILQLWLRQ�&ODULW\��

'DWD�%DVH��)DOO�:LQWHU������

�

*RRGKXH�� � � '�� /�� GDQ� 5�� /�� 7KRPSVRQ�� �� ������ � �7DVN� 7HFKQRORJ\� ILW� DQG�

,QGLYLGXDO�3HUIRUPDQFH���0,6�4XDUWHUO\��-XQH�����������

�

+DLU��-�)��$QGHUVRQ��5�(��7DWKDQ��5�/�	�%ODFN�:�&����������³0XOWLYDULDWH�'DWD�

$QDO\VLV´��)RXUWK�(GLWLRQ��1HZ�-HUVH\��3UHQWLFH�+DOO��

�

,QGULDMLW�� 5�(�� ������ � ´0DQDMHPHQ� 6LVWHP� ,QIRUPDVL� GDQ� 7HNQRORJL� ,QIRUPDVL´��
(OH[�0HGLD�.RPSXWLQGR�

�
-XUQDOL�7�� �����´$QDOLVLV� 3HQJDUXK� )DNWRU� .HVHVXDLDQ7XJDV�7HNQRORJL� GDQ�

3HPDQIDDWDQ� 7HNQRORJL� ,QIRUPDVL� WHUKDGDS� .LQHUMD� $NXQWDQVL� 3XEOLN´��
6LPSRVLXP�1DVLRQDO�$NXQWDQVL�,9���������
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)DNXOWDV�(NRQRPL�8QLYHUVLWDV�.DWROLN�:LG\D�0DQGDOD�6XUDED\D��������

�

�

.KDOLO��7��������´0DQDJHPHQW�RI�7HFKQRORJ\´��0F�*UDZ�+LOO�
�

/XFDV��+HQUW�&�GDQ�6SLWOHU�9��.����������³7HFKQRORJ\�8VHV�DQG�3HUIRUPDQFH��$�
)LHOG�6WXG\�RI�%URNHU�:RUNVWDWLRQV´��'HFLVLRQ�6FLHQFHV��6SULQJ��

�
/HH�� 3DUN�� $KQ� �� ������ ³2Q� 7KH� ([SODQDWLRQ� RI� )DFWRUV� $IIHFWLQJ� (FRPPHUFH�

$GRSWLRQ´���QG�,QWHUQDWLRQDO�&RQIHUHQFH�RQ�,6����������
�

0DZKLQQH\�� &KDUOHV� +� GDQ� /HGHUHU�� $OEHUW� �� ����� �� $� 6WXG\� RI� 3HUVRQDO�

&RPSXWHU�8WLOL]DWLRQ�E\�0DQDJHUV��,QIRUPDWLRQ�	�0DQDJHPHQW��0D\�����

����

�

0XOOHU� 5�2�� ����� �´� %DVLF� 3ULQFLSOHV� RI� 6WUXFWXUDO� (TXDWLRQ� 0RGHOOLQJ�� $Q�

,QWURGXFWLRQ�WR�/LVUHO�DQG�(46´��1HZ�<RUN���6SULQJHU�

�

5REH\��'�� �� ����� �� ³8VHU� $WWLWXGH� DQG�0DQDJHPHQW� ,QIRUPDWLRQ� 6\VWHP� 8VH´��

$FDGHP\�RI�0DQDJHPHQW�-RXUQDO��6HSWHPEHU���������

�

6DELKDLQL� �� ����� �� ³'DPSDN� 6WUDWHJL� %HUVDLQJ� GDQ� .HPDWDQJDQ� 7HNQRORJL�
,QIRUPDVL� WHUKDGDS�5HVSRQ�6WUDWHJLN�3HUXVDKDDQ�0HQJKDGDSL�*OREDOLVDVL���

%XOHWLQ�(NRQRPL��0DQDMHPHQ��(NRQRPL�SHPEDQJXQDQ��$NXQWDQVL��8319<��
1R����������

�
6FKURGHU�� 5�*�� ������ ´2SHUDWLRQ� 0DQDJHPHQW�� &RQWHPSRUHU\� &RQFHSW´���

,QWHUQDWLRQDO�(GLWLRQ����0F��*UDZ�+LOO�(GXFDWLR�8QLWHG�6WDWH���
�

6FKXOW]�� 5�/�� GDQ� 6OHYLQ�� '�3�� �� ����� �� ³,PSOHPHQWDWLRQ� DQG� 2UJDQL]DWLRQDO�
9DLGLW\�� $Q� $Q� (PSLULFDO� ,QYHVWLJDWLRQ´�� ,Q� ,PSOHPHQWLQJ� 2SHUDWLQJ�

5HVHDUFK�0DQDJHPHQW�6FLHQFH���������

�

7KRPSVRQ�� 5RQDOG� /��� +LJJLQV�� &KULVWRSHU� $�� GDQ� +RZHOO�� -DQH� 0��� ������

³3HUVRQDO� &RPSXWLQJ�� 7RZDUG� D� &RQFHSWXDO� 0RGHO� RI� 8WLOL]DWLRQ´�� 0,6�

4XDUWHUO\��0DUFK���������

�

���������������³,QIOXHQFH�RI�([SHULHQFH�RQ�3HUVRQDO�&RPSXWHU�8WLOL]DWLRQ��7HVWLQJ�

$� &RQFHSWXDO� 0RGHO�� -RXUQDO� RI� 0DQDJHPHQW� ,QIRUPDWLRQV� 6\VWHP´��

6XPPHU���������

�

7RUQDW]N\��/�*�GDQ�.HOLQ��.�-���������³,QRYDWLRQ�&KDUDFWHULVWLFV�DQG�,QQRYDWLRQ�
$GRSWLRQ�,PSOHPHQWDWLRQ�� $� 0HWD�$QDO\VLV� RI� )LQGLQJV´�� ,(((�

7UDQVDFWLRQ�RQ�(QJLQHHULQJ�0DQDJHPHQW��)HEUXDU\�������
�

7ULDQGLV��+�&���������9DOXH��$WWLWXGHV��DQG�,QWHUSHUVRQDO�%HKDYLRXU��8QLYHUVLW\�RI�
1HEUDVND�3UHVV�/LQFROQ���������

�
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�

=DKUD�� 6�$� GDQ� '�(OORU�� ����� �� �$FFHOHUDWLQJ� 1HZ� 3URGXFW� 'HYHORSPHQW� DQG�
6XFFHVIXOO� 0DUNHW� ,QWURGXFWLRQ��� 6$0�$GYDQFHG�0DQDJHPHQW� -RXUQDO� ���
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