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SHQJXVDKD�PXGD�GL�.RWD�3DORSR�GLPDQD�KDVLO�
WHPXDQ�EDKZD�ILWXU�VPDUWSKRQH�\DQJ�GRPLQDQ�
GLJXQDNDQ�VHEDJDL�PHGLD�SURPRVL�\DLWX�PHGLD�
VRVLDO� VHSHUWL� IDFHERRN�� WZLWWHU�� GDQ� %%0��
7HQWXQ\D� SHUNHPEDQJDQ� SHQJJXQDDQ� PHGLD�
SHPDVDUDQ� RQOLQH� \DLWX� H�FRPPHUFH� GLGXNXQJ�
GHQJDQ�VHEHUDSD�MDXK�WLQJNDW�NHSHUFD\DDQ�\DQJ�
GLPLOLNL� ROHK� SHQJJXQDQ\D�� .HSHUFD\DDQ�
NRQVXPHQ� WHUKDGDS� EHODQMD� RQOLQH� GLGDVDUNDQ�
SDGD� KDUDSDQ� EDKZD� SHGDJDQJ� DNDQ� WHUOLEDW�
GDODP�SUDNWLN�\DQJ�GLWHULPD�VHFDUD�XPXP��GDQ�
PDPSX�PHQ\HGLDNDQ�SURGXN�GDQ�OD\DQDQ�\DQJ�
GLMDQMLNDQ� �/LP��6LD��/HH��	�%HQEDVDW���������
'LVLVL� ODLQ� DSDELOD� SHQJJXQD� PHUDVD� EDKZD�
UHNRPHQGDVLQ\D�WLGDN�VHVXDL�DWDX�ELDV��PHUHND�
GDSDW� PXODL� WLGDN� PHPSHUFD\DL� VLVWHP�� \DQJ�
GDODP�NDVXV�WHUEXUXN�PHPLOLNL�GDPSDN�QHJDWLI �
SDGD�NLQHUMD�VLWXV�ZHE��&KDX��+R��+R��	�<DR��
������� $VSHN� NXDOLWDV� ZHEVLWH� MXJD� WHODK�
WHUEXNWL� PHQMDGL� IDNWRU� \DQJ� UHOHYDQ� \DQJ�
GDSDW� PHPSHQJDUXKL� QLODL� EHODQMD� RQOLQH�
VHFDUD� XPXP� GDQ� QLDW� SHODQJJDQ� XQWXN�
PHPEHOL�NHPEDOL��+XDQJ�	�%HQ\RXFHI��������

%HEHUDSD� SHQHOLWLDQ� HPSLULV� WHODK� GLODNXNDQ�
XQWXN� PHQJNDML� PHQJHQDL� SHQJJXQDDQ� H�
FRPPHUFH� SDGD� 8VDKD� 0LNUR� .HFLO� GDQ�
0HQHQJDKPHQJKDVLONDQ� EHEHUDSD� WHPXDQ�
SHQHOLWLDQ�\DQJ�GLODNXNDQ�ROHK�5DKD\X�	�'D\�
�������PHQHPXNDQ�EDKZD�DGRSVL�H�FRPPHUFH�
ROHK�XVDKD�NHFLO�GDQ�PHQHQJDK�GL� ,QGRQHVLD�
GLSHQJDUXKL� ROHK� EHEHUDSD� IDNWRU� \DQJ�
G L UDVDNDQ� PDQIDDWQ\D � \D L WX � PDQIDDW�
SHQJJXQDDQ�� NHVLDSDQ� WHNQRORJL�� LQRYDVL��
SHQJDODPDQ�,7�GDQ�NHPDPSXDQ�,7��.HPXGLDQ�
SHQHOLWLDQ�\DQJ�GLODNXNDQ�ROHK�6LQ�GNN���������
6\HG�� $OL�� 	� -DQL� ��������� GDQ� :DQ\RLNH��
0XOXNX�� 	� :DLWLWX� ������� GLPDQD� KDVLO�
SHQHOLWLDQQ\D� GLWHPXNDQ� EDKZD� NHXQWXQJDQ�
UHODWLI � GDQ� WHNDQDQ� NRPSHWLWLI � PHPLOLNL�
GDPSDN� SRVLWLI � WHUKDGDS� SHQJJXQDDQ� H�
FRPPHUFH�GL�1HJDUD�0DOD\VLD��

+DVLO�WHPXDQ�WHUVHEXW�WHUQ\DWD�WLGDN�GLGXNXQJ�
GHQJDQ� KDVLO� SHQHOLWLDQ� \DQJ� GLODNXNDQ� 6RK��
0DK�� *DQ�� &KHZ�� 	� 5HLG� �������� 6H\DO� 	�
5DKPDQ��������GHQJDQ�KDVLO�SHQHOLWLDQ�EDKZD�
PD\RULWDV� &(2� XVDKD� NHFLO� GDQ� PHQHQJDK�
UDJX�UDJX� WHQWDQJ�PDQIDDW� UHODWLI � \DQJ�GDSDW�
GLSHUROHK�GDUL�SHQHUDSDQ�H�FRPPHUFH��

.HPXGLDQ�8HDVDQJNRPVDWH��������PHODNXNDQ�
SHQHOLWLDQ� WHQWDQJ� DQDOLVD� XVDKD� NHFLO� GDQ�
PHQHQJDK��8.0��\DLWX�HNVSRUWLU�GL�7KDLODQG�
\DQJ� PHQJDGRSVL� H�FRPPHUFH� XQWXN� SDVDU�
HNVSRU��3HQHOLWLDQ�LQL�PHQ\LPSXONDQ�EDKZD�H�
FRPPHUFH� \DQJ� GLDGRSVL� 8.0� HNVSRUWLU� GL�
7KDLODQG� WLGDN� EHUGDPSDN� SRVLWLI � WHUKDGDS�
LQWHQVLWDV�HNVSRU�

3DGD�SHQHOLWLDQ�LQL�GLWDPEDKNDQ�VDWX�NRQVWUXN�
NHGDODP� PRGHO� 'H/RQH� DQG� 0F/HDQ� \DLWX�
NHSHUFD\DDQ��WUXVW���3HQDPEDKDQ�NRQVWUXN�LQL�
EHUGDVDUNDQ� DWDV� SHQHOLWLDQ� WLP� SHQHOLWL�
VHEHOXPQ\D� ,NEDO� 	� +DPLG� ������� \DQJ�
PHQHPXNDQ�EDKZD�SHUNHPEDQJDQ�VPDUWSKRQH�
WHUQ\DWD� PDPSX� GLPDQIDDWNDQ� GHQJDQ� EDLN�
ROHK�NDODQJDQ�SHQJXVDKD�PXGD�VHEDJDL�PHGLD�
SHPDVDUDQ� RQOLQH� GHQJDQ�PHPDQIDDWNDQ� ILWXU�
\DQJ�WHUVHGLD�SDGD�VPDUWSKRQH��+DO�LQL�WHQWXQ\D�
PHQMDGL�WLWLN�DZDO�WXPEXK�GDQ�EHUNHPEDQJQ\D�
VLVWHP�SHPDVDUDQ�RQOLQH�\DQJ�GLNHQDO�GHQJDQ�H�
FRPPHUFH�GLNDODQJDQ�SHQJXVDKD�PXGD�GL�.RWD�
3DORSR� \DQJ� MXJD� WHUNDWHJRUL� NHGDODP�8VDKD�
0LNUR�.HFLO�GDQ�0HQHQJDK��80.0���'HQJDQ�
GHPLNLDQ�WLP�SHQHOLWL�PHQGXJD�EDKZD�SHODNX�
8VDKD�0LNUR�.HFLO�GDQ�0HQHQJDK� �80.0��
PHPLOLNL� NHSHUFD\DDQ� � WUXVW�� WHUKDGDS�
SHQJJXQDDQ� PHGLD� SHPDVDUDQ� RQOLQH� \DLWX� H�
FRPPHUFH� \DQJ�PDPSX�PHPEHULNDQ� NHSXDVDQ�
SDGD� SHQJJXQDDQ� VLVWHP� GDQ� PDQIDDW� EDJL�
SHUNHPEDQJDQ�80.0�

'HQJDQ� DGDQ\D� SHUEHGDDQ� KDVLO� SHQHOLWLDQ�
�JDS���SHQJHPEDQJDQ�DWDV�KDVLO�SHQHOLWLDQ�WLP�
SHQHOLWL� VHEHOXPQ\D�� GDQ� PDVLK� WHUEDWDVQ\D�
SHQHOLWLDQ�WHUGDKXOX�\DQJ�PHQJJXQDNDQ�PRGHO�
NHVXNVHVDQ� VLVWHP� LQIRUPDVL� 'HORQ� DQG�
0FOHDQ� XQWXN�PHQLODL� VXNVHV� WLGDNQ\D� SHUDQ�
GDUL�WHNQRORJL�LQIRUPDVL�PHGLD�SHPDVDUDQ�8VHU�
6DWLVIDFWLRQ� RQOLQH� �H�FRPPHUFH�� \DQJ� GLJXQDNDQ�
NKXVXVQ\D� SDGD� 8VDKD� 0LNUR� .HFLO� GDQ�
0HQHQJDK�� 3HQHOLWLDQ� LQL� EHUWXMXDQ� XQWXN�
PHQJXML� NHSHUFD\DDQ� �WUXVW�� 80.0� GDODP�
PHQJJXQDNDQ� PHGLD� SHPDVDUDQ� RQOLQH� �H�
FRPPHUFH��GDQ�XQWXN�PHQJLVL�JDS�HPSLULV�GDODP�
NRQWHNV� 3HUDQ� H�FRPPHUFH� VHEDJDL� PHGLD�
SHPDVDUDQ� EDJL� 8VDKD� 0LNUR� .HFLO� GDQ�
0HQHQJDK� �80.0�� PHODOXL� XML� NHVXNVHVDQ�
VLVWHP� LQIRUPDVL� 'HORQ� DQG� 0FOHDQ� \DQJ�
PDVLK� NXUDQJ� PHQGDSDW� WHPSDW� GDODP�
SHQHOLWLDQ�WHUGDKXOX�
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SHQJXVDKD�PXGD�GL�.RWD�3DORSR�GLPDQD�KDVLO�
WHPXDQ�EDKZD�ILWXU�VPDUWSKRQH�\DQJ�GRPLQDQ�
GLJXQDNDQ�VHEDJDL�PHGLD�SURPRVL�\DLWX�PHGLD�
VRVLDO� VHSHUWL� IDFHERRN�� WZLWWHU�� GDQ� %%0��
7HQWXQ\D� SHUNHPEDQJDQ� SHQJJXQDDQ� PHGLD�
SHPDVDUDQ� RQOLQH� \DLWX� H�FRPPHUFH� GLGXNXQJ�
GHQJDQ�VHEHUDSD�MDXK�WLQJNDW�NHSHUFD\DDQ�\DQJ�
GLPLOLNL� ROHK� SHQJJXQDQ\D�� .HSHUFD\DDQ�
NRQVXPHQ� WHUKDGDS� EHODQMD� RQOLQH� GLGDVDUNDQ�
SDGD� KDUDSDQ� EDKZD� SHGDJDQJ� DNDQ� WHUOLEDW�
GDODP�SUDNWLN�\DQJ�GLWHULPD�VHFDUD�XPXP��GDQ�
PDPSX�PHQ\HGLDNDQ�SURGXN�GDQ�OD\DQDQ�\DQJ�
GLMDQMLNDQ� �/LP��6LD��/HH��	�%HQEDVDW���������
'LVLVL� ODLQ� DSDELOD� SHQJJXQD� PHUDVD� EDKZD�
UHNRPHQGDVLQ\D�WLGDN�VHVXDL�DWDX�ELDV��PHUHND�
GDSDW� PXODL� WLGDN� PHPSHUFD\DL� VLVWHP�� \DQJ�
GDODP�NDVXV�WHUEXUXN�PHPLOLNL�GDPSDN�QHJDWLI �
SDGD�NLQHUMD�VLWXV�ZHE��&KDX��+R��+R��	�<DR��
������� $VSHN� NXDOLWDV� ZHEVLWH� MXJD� WHODK�
WHUEXNWL� PHQMDGL� IDNWRU� \DQJ� UHOHYDQ� \DQJ�
GDSDW� PHPSHQJDUXKL� QLODL� EHODQMD� RQOLQH�
VHFDUD� XPXP� GDQ� QLDW� SHODQJJDQ� XQWXN�
PHPEHOL�NHPEDOL��+XDQJ�	�%HQ\RXFHI��������

%HEHUDSD� SHQHOLWLDQ� HPSLULV� WHODK� GLODNXNDQ�
XQWXN� PHQJNDML� PHQJHQDL� SHQJJXQDDQ� H�
FRPPHUFH� SDGD� 8VDKD� 0LNUR� .HFLO� GDQ�
0HQHQJDKPHQJKDVLONDQ� EHEHUDSD� WHPXDQ�
SHQHOLWLDQ�\DQJ�GLODNXNDQ�ROHK�5DKD\X�	�'D\�
�������PHQHPXNDQ�EDKZD�DGRSVL�H�FRPPHUFH�
ROHK�XVDKD�NHFLO�GDQ�PHQHQJDK�GL� ,QGRQHVLD�
GLSHQJDUXKL� ROHK� EHEHUDSD� IDNWRU� \DQJ�
G L UDVDNDQ� PDQIDDWQ\D � \D L WX � PDQIDDW�
SHQJJXQDDQ�� NHVLDSDQ� WHNQRORJL�� LQRYDVL��
SHQJDODPDQ�,7�GDQ�NHPDPSXDQ�,7��.HPXGLDQ�
SHQHOLWLDQ�\DQJ�GLODNXNDQ�ROHK�6LQ�GNN���������
6\HG�� $OL�� 	� -DQL� ��������� GDQ� :DQ\RLNH��
0XOXNX�� 	� :DLWLWX� ������� GLPDQD� KDVLO�
SHQHOLWLDQQ\D� GLWHPXNDQ� EDKZD� NHXQWXQJDQ�
UHODWLI � GDQ� WHNDQDQ� NRPSHWLWLI � PHPLOLNL�
GDPSDN� SRVLWLI � WHUKDGDS� SHQJJXQDDQ� H�
FRPPHUFH�GL�1HJDUD�0DOD\VLD��

+DVLO�WHPXDQ�WHUVHEXW�WHUQ\DWD�WLGDN�GLGXNXQJ�
GHQJDQ� KDVLO� SHQHOLWLDQ� \DQJ� GLODNXNDQ� 6RK��
0DK�� *DQ�� &KHZ�� 	� 5HLG� �������� 6H\DO� 	�
5DKPDQ��������GHQJDQ�KDVLO�SHQHOLWLDQ�EDKZD�
PD\RULWDV� &(2� XVDKD� NHFLO� GDQ� PHQHQJDK�
UDJX�UDJX� WHQWDQJ�PDQIDDW� UHODWLI � \DQJ�GDSDW�
GLSHUROHK�GDUL�SHQHUDSDQ�H�FRPPHUFH��

.HPXGLDQ�8HDVDQJNRPVDWH��������PHODNXNDQ�
SHQHOLWLDQ� WHQWDQJ� DQDOLVD� XVDKD� NHFLO� GDQ�
PHQHQJDK��8.0��\DLWX�HNVSRUWLU�GL�7KDLODQG�
\DQJ� PHQJDGRSVL� H�FRPPHUFH� XQWXN� SDVDU�
HNVSRU��3HQHOLWLDQ�LQL�PHQ\LPSXONDQ�EDKZD�H�
FRPPHUFH� \DQJ� GLDGRSVL� 8.0� HNVSRUWLU� GL�
7KDLODQG� WLGDN� EHUGDPSDN� SRVLWLI � WHUKDGDS�
LQWHQVLWDV�HNVSRU�

3DGD�SHQHOLWLDQ�LQL�GLWDPEDKNDQ�VDWX�NRQVWUXN�
NHGDODP� PRGHO� 'H/RQH� DQG� 0F/HDQ� \DLWX�
NHSHUFD\DDQ��WUXVW���3HQDPEDKDQ�NRQVWUXN�LQL�
EHUGDVDUNDQ� DWDV� SHQHOLWLDQ� WLP� SHQHOLWL�
VHEHOXPQ\D� ,NEDO� 	� +DPLG� ������� \DQJ�
PHQHPXNDQ�EDKZD�SHUNHPEDQJDQ�VPDUWSKRQH�
WHUQ\DWD� PDPSX� GLPDQIDDWNDQ� GHQJDQ� EDLN�
ROHK�NDODQJDQ�SHQJXVDKD�PXGD�VHEDJDL�PHGLD�
SHPDVDUDQ� RQOLQH� GHQJDQ�PHPDQIDDWNDQ� ILWXU�
\DQJ�WHUVHGLD�SDGD�VPDUWSKRQH��+DO�LQL�WHQWXQ\D�
PHQMDGL�WLWLN�DZDO�WXPEXK�GDQ�EHUNHPEDQJQ\D�
VLVWHP�SHPDVDUDQ�RQOLQH�\DQJ�GLNHQDO�GHQJDQ�H�
FRPPHUFH�GLNDODQJDQ�SHQJXVDKD�PXGD�GL�.RWD�
3DORSR� \DQJ� MXJD� WHUNDWHJRUL� NHGDODP�8VDKD�
0LNUR�.HFLO�GDQ�0HQHQJDK��80.0���'HQJDQ�
GHPLNLDQ�WLP�SHQHOLWL�PHQGXJD�EDKZD�SHODNX�
8VDKD�0LNUR�.HFLO�GDQ�0HQHQJDK� �80.0��
PHPLOLNL� NHSHUFD\DDQ� � WUXVW�� WHUKDGDS�
SHQJJXQDDQ� PHGLD� SHPDVDUDQ� RQOLQH� \DLWX� H�
FRPPHUFH� \DQJ�PDPSX�PHPEHULNDQ� NHSXDVDQ�
SDGD� SHQJJXQDDQ� VLVWHP� GDQ� PDQIDDW� EDJL�
SHUNHPEDQJDQ�80.0�

'HQJDQ� DGDQ\D� SHUEHGDDQ� KDVLO� SHQHOLWLDQ�
�JDS���SHQJHPEDQJDQ�DWDV�KDVLO�SHQHOLWLDQ�WLP�
SHQHOLWL� VHEHOXPQ\D�� GDQ� PDVLK� WHUEDWDVQ\D�
SHQHOLWLDQ�WHUGDKXOX�\DQJ�PHQJJXQDNDQ�PRGHO�
NHVXNVHVDQ� VLVWHP� LQIRUPDVL� 'HORQ� DQG�
0FOHDQ� XQWXN�PHQLODL� VXNVHV� WLGDNQ\D� SHUDQ�
GDUL�WHNQRORJL�LQIRUPDVL�PHGLD�SHPDVDUDQ�8VHU�
6DWLVIDFWLRQ� RQOLQH� �H�FRPPHUFH�� \DQJ� GLJXQDNDQ�
NKXVXVQ\D� SDGD� 8VDKD� 0LNUR� .HFLO� GDQ�
0HQHQJDK�� 3HQHOLWLDQ� LQL� EHUWXMXDQ� XQWXN�
PHQJXML� NHSHUFD\DDQ� �WUXVW�� 80.0� GDODP�
PHQJJXQDNDQ� PHGLD� SHPDVDUDQ� RQOLQH� �H�
FRPPHUFH��GDQ�XQWXN�PHQJLVL�JDS�HPSLULV�GDODP�
NRQWHNV� 3HUDQ� H�FRPPHUFH� VHEDJDL� PHGLD�
SHPDVDUDQ� EDJL� 8VDKD� 0LNUR� .HFLO� GDQ�
0HQHQJDK� �80.0�� PHODOXL� XML� NHVXNVHVDQ�
VLVWHP� LQIRUPDVL� 'HORQ� DQG� 0FOHDQ� \DQJ�
PDVLK� NXUDQJ� PHQGDSDW� WHPSDW� GDODP�
SHQHOLWLDQ�WHUGDKXOX�
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%HUDQJNDW� GDUL� SHUPDVDODKDQ� \DQJ� WHODK�
GLSDSDUNDQ�GLDWDV�PDND�GLSHUOXNDQ�SHQJXMLDQ�
WHUKDGDS� GDPSDN� NHSHUFD\DDQ� �WUXVW�� SDGD�
SHQJJXQDDQ� PHGLD� SHPDVDUDQ� RQOLQH� �H�
FRPPHUFH�� \DQJ�GLDGRSVL�ROHK�80.0�PHODOXL�
SHQLODLDQ�PRGHO� NHVXNVHVDQ� VLVWHP� LQIRUPDVL�
'H/RQH�	�0F/HDQ���������6HODLQ�LWX�SHQHOLWLDQ�
LQL�EHUWXMXDQ�XQWXN�PHPEHULNDQ�EXNWL�HPSLULV�
WHQWDQJ� PRGHO� NHVXNVHVDQ� VLVWHP� LQIRUPDVL�
'H/RQH� 	� 0F/HDQ� ������� GDODP� NDLWDQQ\D�
SDGD�SHQJJXQDDQ�PHGLD�SHPDVDUDQ�RQOLQH��H�
FRPPHUFH��

3HQHUDSDQH�FRPPHUFH3DGD� 8VDKD�0LNUR� .HFLO� GDQ�
0HQHQJDK��80.0��
3HUDQ� WHNQRORJL� GDODP� ELGDQJ� SHPDVDUDQ�
GHZDVD�LQL�VXGDK�VDQJDW�EHUNHPEDQJ�� �$VSHN�
SHPDVDUDQ� H�FRPPHUFH� PHPLOLNL� GDPSDN� \DQJ�
NXDW� WHUKDGDS� NLQHUMD� 8.0� �5DPDQDWKDQ��
5DPDQDWKDQ��	�+VLDR���������

+DPLG�GDQ�,NEDO���$QDOLVLV�'DPSDN�.HSHUFD\DDQ�SDGD�3HQJJXQDDQ�0HGLD�3HPDVDUDQ�2QOLQH��H�FRPPHUFH���\DQJ�'LDGRSVL�ROHK�80.0��
3HUVSHNWLI ��0RGHO�'H/RQH�	�0F/HDQ

8.0�GDSDW�PHPDQIDDWNDQ� OLQJNXQJDQ� EDUX�
PHODOXL� H�FRPPHUFH� �6DYUXO�� ,QFHNDUD��	�6HQHU��
�������(OHFWURQLF�FRPPHUFH��H�FRPPHUFH��GLDQJJDS�
VHEDJDL� VWUDWHJL� SHPDVDUDQ�� SHQMXDODQ� GDQ�
LQWHJUDVL� \DQJ� WHSDW� �&KRVKLQ� 	� *KDIIDUL��
������ 3HQJJXQDDQ� WHNQRORJL� LQL� GDSDW�
PHQGXNXQJ�SHUWXPEXKDQ�GDQ�SHQJHPEDQJDQ�
HNRQRPL�� PHQLQJNDWNDQ� HILVLHQVL� NRPHUVLDO�
GDQ� PHPIDVLOLWDVL� NRQYHUJHQVL� GDQ� NHVDWXDQ�
QHJDUD�� WHUXWDPD� QHJDUD�QHJDUD� EHUNHPEDQJ�
�&KRVKLQ�	�*KDIIDUL���������0HQXUXW�/DXGRQ�
	�7UDYHU���������H�FRPPHUFH�DGDODK�SHQJJXQDDQ�
LQWHUQHW� GDQ� ZHE� XQWXN� EHUWUDQVDNVL� ELVQLV��
\DQJ� PHPXQJNLQNDQ� WHUMDGLQ\D� WUDQVDNVL�
NRPHUVLDO�DQWDUD�RUJDQLVDVL�GDQ�LQGLYLGX�

0RGHO�.HVXNVHVDQ�6LVWHP�,QIRUPDVL�'H/RQH�DQG�
0F/HDQ�
0RGHO� NHVXNVHVDQ� VLVWHP� LQIRUPDVL�'H/RQH�
DQG�0F/HDQ�SHUWDPD�NDOL�GLSHUNHQDONDQ�SDGD�
WDKXQ�������

*DPEDU����
0RGHO�.HVXNVHVDQ�6LVWHP�,QIRUPDVL�'H/RQH�	�0F/HDQ�������

*DPEDU����
0RGHO�.HVXNVHVDQ�6LVWHP�,QIRUPDVL�'H/RQH�DQG�0F/HDQ�\DQJ�GL�0RGLILNDVL��������
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3DGD� WDKXQ� ������ 'H/RQH� DQG� 0F/HDQ�
PHQJXVXONDQ�VHEXDK�PRGHO�\DQJ�GLPRGLILNDVL�
XQWXN� PHQJDWDVL� SHUXEDKDQ� NHEXWXKDQ�
PDQDMHPHQ� GDQ� SHQJJXQD� HUD� H�FRPPHUFH��
'LEXWXKNDQ� OHELK� EDQ\DN� VWXGL� XQWXN�
PHPDKDPL�VLIDW�GDUL�VLVWHP�H�FRPPHUFH��

3HQHOLWLDQ�\DQJ�GLODNXNDQ�ROHK��$OHPD\HKX��	�
/LFNHU��������'H/RQH�	�0F/HDQ��������WHODK�
PHQ\HOLGLNL�NHEHUKDVLODQ�GDUL�VLVWHP�H�FRPPHUFH��
$OHPD\HKX� GDQ� /LFNHU� PHQJXVXONDQ� DJDU�
PRGHO� 'H/RQH� 	� 0F/HDQ� ������� \DQJ� DVOL�
GDSDW�GLSHUOXDV�XQWXN�PHQJXNXU�NHEHUKDVLODQ�
H�FRPPHUFH�VHPHQWDUD�SDGD�WDKXQ������'H/RQH�
DQG�0F/HDQ�PHQJDGDSWDVL�PRGHO�NHVXNVHVDQ�
VLVWHP�LQIRUPDVL�WHUNLQL��,6��XQWXN�SHQJXNXUDQ�
NHEHUKDVLODQ�VLVWHP�H�FRPPHUFH��%HEHUDSD�DUWLNHO�
PHQJNDML�PHQJHQDL�SHUNHPEDQJDQ�7HNQRORJL�
,QIRUPDVL � \DQJ� PHQJJXQDNDQ� PRGHO�
NHVXNVHVDQ� VLVWHP� LQIRUPDVL� 'H/RQH� DQG�
0F/HDQ� EDLN� YHUVL� DVOL� GDQ� WHUEDUX� VHEDJDL�
ODQGDVDQ� WHRULWLV�� %HEHUDSD� GLDQWDUDQ\D� \DQJ�
GLODNXNDQ� ROHK� 6FKDXSS�� )DQ�� 	� %HODQJHU�
��������\DQJ�PHQJNDML�PHQJHQDL�WXMXDQ�VXNVHV�
VLWXV�ZHE���7VDL��/HH��6KHQ��	�/LQ��������\DQJ�
PHQJNDML�PHQJHQDL�NHEHUKDVLODQ�LPSOHPHQWDVL�
SHUHQFDQDDQ�VXPEHU�GD\D�SHUXVDKDDQ��(53���
%RVVHQ�� -HQVHQ�� 	� 8GVHQ� �������� \DQJ�
PHQJNDML� WHQWDQJ� HYDOXDVL� FDWDWDQ� NHVHKDWDQ�
HOHNWURQLN�� GDQ�8UEDFK��6PROQLN��	�5LHPSS�
�������� \DQJ� PHQJNDML� WHQWDQJ� NHEHUKDVLODQ�
SRUWDO�NDU\DZDQ��

'DODP� SHUNHPEDQJDQQ\D� PRGHO� NHVXNVHVDQ�
VLVWHP�LQIRUPDVL�'H/RQH�DQG�0F/HDQ�GDSDW�
GLNRPELQDVLNDQ� GHQJDQ� PRGHO� ODLQ�� VHSHUWL�
\DQJ�WHODK�GLODNXNDQ�ROHK�0DLOOHW��0DWKLHX��	�
6LFRWWH���������\DQJ�PHQJNRPELQDVLNDQ�PRGHO�
NHVXNVHVDQ� VLVWHP� LQIRUPDVL� 'H/RQH� DQG�
0F/HDQ� GHQJDQ� WHRUL� SHQHULPDDQ� GDQ�
SHQJJXQDDQ� WHNQRORJL� �87$87�� \DQJ� WLGDN�
EHUVDWX� XQWXN� PHQMHODVNDQ� FDWDWDQ� SDVLHQ�
HOHNWURQLN�� GDQ� +VX�� &KDQJ�� &KX�� 	� /HH�
�������� \DQJ� PHODNXNDQNRPELQDVL� DQWDUD�
PRGHO� NHVXNVHVDQ� VLVWHP� LQIRUPDVL� 'H/RQH�
DQG� 0F/HDQ� GHQJDQ� GLPHQVL� NHSHUFD\DDQ�
XQWXN� PHQMHODVNDQ� QLDW� PHPEHOL� NHPEDOL�
GDODP�OD\DQDQ�RQOLQH��0RGHO�NHVXNVHVDQ�VLVWHP�
LQIRUPDVL� 'H/RQH� DQG� 0F/HDQ� PHUXSDNDQ�
PRGHO�\DQJ�VHGHUKDQD�GDQ�HIHNWLI��GDQ�GDSDW�
VHSHQXKQ\D�PHQJXUDLNDQ�NRQVHS�SHQWLQJ�GDUL�
VLVWHP�LQIRUPDVL��&KDQJ��&KDQJ��+R��<HQ���	�
&KLDQJ��������

.HSHUFD\DDQ��7UXVW�

.HSHUFD\DDQ��WUXVW��PHUXSDNDQ�EDJLDQ�\DQJ�WDN�
WHUSLVDKNDQ� GLGDODP� VLVWHP� LQIRUPDVL�
S HPD V D U D Q � R Q O L Q H � � 6 L W X V � ZHE � G DS D W�
PHQLPEXONDQ� NHSHUFD\DDQ� EHUEDVLV� NRJQLWLI �
WHUXWDPD� PHODOXL� DWULEXW� YHQGRU�� VHSHUWL�
NHDQGDODQ�� NHDNUDEDQ�� GDQ� NUHGHQVLDO�
SURIHVVLRQDO��3HQJQDWH�	�6DUDWK\���������3DGD�
SHQHOLWLDQ� LQL� NHSHUFD\DDQ� �WUXVW�� EHUIRNXV�
WHUKDGDS�NHSHUFD\DDQ�8VDKD�0LNUR�.HFLO�GDQ�
0HQHQJDK� �80.0�� GLGDODP� PHQJJXQDNDQ�
EHEHUDSD� MDVD� H�FRPPHUFH� \DQJ� WHODK� WHUVHGLD�
VHEDJDL� PHGLD� SHPDVDUDQ� SURGXN� DWDX� MDVD�
\DQJ�GLKDVLONDQ�

0RGHO�3HQHOLWDQ�GDQ�3HQJHPEDQJDQ�+LSRWHVLV
80.0� PHUXSDNDQ� VDODK� VDWX� LVX� SHQWLQJ�
GDODP� SHU WXPEXKDQ� HNRQRPL�� 'DODP�
S HQ H O L W L D Q � L Q L � � N DP L � � W LP � S HQ H O L W L ��
PHPSHUNLUDNDQ� EDKZD� PRGHO� NHVXNVHVDQ�
VLVWHP� LQIRUPDVL�'H/RQH� DQG�0F/HDQ� VHUWD�
NHSHUFD\DDQ��WUXVW��PHPDLQNDQ�SHUDQ�SHQWLQJ�
GDODP�WHUFDSDLQ\D�NHSXDVDQ�SHQJJXQD�PHODOXL�
SHQJJXQDDQ� H�FRPPHUFH� GDQ� EHUGDPSDN�
WHUKDGDS�PDQIDDW� GDUL� H�FRPPHUFH�SDGD�8VDKD�
0LNUR�.HFLO�GDQ�0HQHQJDK� �80.0���.DPL�
�WLP� SHQHOLWL�� PHQJXVXONDQ� VHEXDK� PRGHO�
SHQHOLWLDQ�\DQJ�VHFDUD�WHRULWLV�GLGDVDUNDQ�SDGD�
WHRUL� 'H/RQH� DQG� 0F/HDQ� \DQJ� PHQJXML�
SHQJDUXK� QHW� EHQHILW�SDGD�8VDKD�0LNUR�.HFLO�
GDQ� 0HQHQJDK� �80.0�� EHUGDVDUNDQ�
NDUDNWHULVWLN� WHNQRORJL� GDQ� NDUDNWHULVWLN�
SHQJJXQDDQ�� %HULNXW� GLXUDLNDQ� PHQJHQDL�
SHQJHPEDQJDQ� KLSRWHVLV� EHUGDVDUNDQ� SDGD�
PRGHO�SHQHOLWLDQ�\DLWX�

,QIRUPDWLRQ�4XDOLW\�GDQ�8VH
%HEHUDSD� SHQHOLWLDQ� \DQJ� WHODK� PHQJNDML�
WHQWDQJ� KXEXQJDQ� DQWDUD� NXDOLWDV� LQIRUPDVL�
GDQ�SHQJJXQDDQ�VLVWHP�LQIRUPDVL�GLDQWDUDQ\D�
\DLWX�SHQHOLWLDQ�)LW]JHUDOG�	�5XVVR���������GDQ�
+DODZL�� 0FFDUWK\�� 	� $URQVRQ� �������� \DQJ�
PHQHPXNDQ� EDKZD� NXDOLWDV� LQIRUPDVL�
EHUKXEXQJDQ� VHFDUD� VLJQLILNDQ� GHQJDQ�
SHQJJXQDDQ��3HQHOLWLDQ�\DQJ�ODLQ�PHQJKDVLONDQ�
WHPXDQ�\DQJ�EHUEHGD�VHSHUWL�\DQJ�GL�ODNXNDQ�
ROHK�0F*LOO��+REEV��	�.OREDV� �������� ,LYDUL�
�������� GLPDQD� KDVLO� SHQHOLWLDQ� PHQHPXNDQ�
EDKZD� NXDOLWDV� LQIRUPDVL� WLGDN� EHUSHQJDUXK�
VHFDUD� VLJQLILNDQ� WHUKDGDS� QLDW� XQWXN�
PHQJJXQDNDQ�
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,QIRUPDWLRQ�4XDOLW\�GDQ�%HQHILW
+XEXQJDQ� DQWDUD� NXDOLWDV� LQIRUPDVL� GDQ�
PDQIDDW� PHQXQMXNNDQ� KDVLO� \DQJ� EHUDJDP��
%HEHUDSD�KDVLO�SHQHOLWLDQ�\DQJ�WHODK�PHQJNDML�
WHQWDQJ� KXEXQJDQ� \DQJ� VLJQLILNDQ� DQWDUD�
LQIRUPDWLRQ�4XDOLW\�GDQ�EHQHILW�GLDQWDUDQ\D�\DQJ�
GLODNXNDQ�ROHK�)DUKRRPDQG�	�'UXU\���������
1DPXQ� GHPLNLDQ� KDVLO� SHQHOLWLDQ� \DQJ�
GLODNXNDQ� ROHK� %UDGOH\�� 3ULGPRUH�� 	� %\UG�
�������� PHQJKDVLONDQ� WHPXDQ� \DQJ� EHUEHGD�
\DLWX� NXDOLWDV� LQIRUPDVL� WLGDN� EHUSHQJDUXK�
VLJQLILNDQ� WHUKDGDS� EHQHILW�� .HPXGLDQ� KDVLO�
SHQHOLWLDQ� ODLQ� \DQJ� PHQHPXNDQ� DGDQ\D�
GXNXQJDQ�PRGHUDW�LQIRUPDWLRQ�TXDOLW\�GDQ�EHQHILW�
GLDQWDUQD\D�\DQJ�GLODNXNDQ�ROHK�*DWLDQ���������
.XONDUQL��5DYLQGUDQ��	�)UHH]H����������:X�	�
:DQJ��������

,QIRUPDWLRQ�4XDOLW\�GDQ�8VHU�6DWLVIDFWLRQ
%HEHUDSD� SHQHOLWLDQ� \DQJ� WHODK� PHQJNDML�
WHQWDQJ� KXEXQJDQ� DQWDUD� NXDOLWDV� LQIRUPDVL�
GDQ� NHSXDVDQ� SHQJJXQD� GLDQWDUDQ\D� \DLWX��
/LYDUL� �������� :X� 	� :DQJ� �������� \DQJ�
PHQHPXNDQ�EDKZD�WHUGDSDW�KXEXQJDQ�DQWDUD�
NXDOLWDV�LQIRUPDVL�GHQJDQ�NHSXDVDQ�SHQJJXQD��
/HELK� ODQMXW� SHQHOLWLDQ� \DQJ� GLODNXNDQ� ROHK�
0F*LOO� GNN� �������� .XONDUQL� 	� 5DYLQGUDQ�
�������� &KLX�� &KLX�� 	� &KDQJ� �������� MXJD�
PHQHPXNDQ�KXEXQJDQ�\DQJ�NRQVLVWHQ�DQWDUD�
NXDOLWDV� LQIRUPDVL� GDQ� NHSXDVDQ� SHQJJXQD��
1DPXQ� GHPLNLDQ� EHUEHGD� GHQJDQ� SHQHOWLDQ�
\DQJ�GLODNXNDQ�ROHK�0DUEOH��������\DQJ�WLGDN�
PHQHPXNDQ�KXEXQJDQ�\DQJ�VLJQLILNDQ�DQWDUD�
NXDOLWDV�LQIRUPDVL�GDQ�NHSXDVDQ�SHQJJXQD�

,QIRUPDWLRQ�TXDOLW\�GDQ�7UXVW�
%HEHUDSD� SHQHOLWL� WHODK�PHPEXNWLNDQ� EDKZD�
LQIRUPDWLRQ�TXDOLW\�PHPLOLNL�KXEXQJDQ�WHUKDGDS�
NHSHUFD\DDQ� �WUXVW��� %HEHUDSD� SHQHOLWLDQ� \DQJ�
WHODK�GLODNXNDQ�ROHK�.LP��;X��	�.RK���������
\DQJ�PHQJNDML�WHQWDQJ�SHUGDJDQJDQ�HOHNWURQLN�
PHQHPXNDQ�EDKZD�NXDOLWDV�LQIRUPDVL�PDPSX�
PHQMDGL� SUHGLNWRU� EDJL� NHSHUFD\DDQ� �WUXVW���
.HPXGLDQ� SHQHOLWLDQ� \DQJ� GLODNXNDQ� ROHK�
:DKLG� 	� 3UDVW\R� �������� MXJD� PHQJKDVLONDQ�
WHPXDQ� \DQJ� VDPD� \DLWX� DGDQ\D� KXEXQJDQ�
DQWDUD�LQIRUPDWLRQ�TXDOLW\�GDQ�WUXVW��

6\VWHP�4XDOLW\�GDQ�8VH
7HUGDSDW� KXEXQJDQ� SRVLWLI � GDQ� VLJQLILNDQ�
DQWDUD� 6\VWHP�4XDOLW\� GHQJDQ�8VH� �:DQJ�	�
<DQJ�� ������ /LYDUL�� ������� 6HODQMXWQ\D�
SHQHOLWLDQ� \DQJ� GLODNXNDQ� ROHK� )LW]JHUDOG� 	�
5XVVR��������PHQHPXNDQ�EDKZD�SHQLQJNDWDQ�
NXDOLWDV� VLVWHP� EHUKXQJDQ� SRVLWLI � GHQJDQ�
SHQJ JXQDDQ � V L V W HP � � 3HQH O L W L DQ � O D L Q�
PHQJKDVLONDQ� WHPXDQ� \DQJ� EHUEHGD� VHSHUWL�
\DQJ� GLODNXNDQ� ROHK� *HIHQ� ������� \DQJ�
PHQHPXNDQ� EDKZD� SHUVHSVL� NHPXGDKDQ�
SHQJJXQDDQ�VLVWHP�SHUHQFDQDDQ�VXPEHU�GD\D�
PDQXIDN WX U � V H F D U D � V L JQ L I L N DQ � W L G DN�
EHUSHQJDUXK� WHUKDGDS� SHQJJXQDDQ� VLVWHP�
.RVLWDQXULW�� 1JZHQ\DPD�� 	� .ZHNX� ��������
MXJD� PHQHPXNDQ� WHPXDQ� \DQJ� VDPD� \DLWX�
NHDQGDODQ�VLVWHP�WLGDN�EHUSHQJDUXK�WHUKDGDS�
SHPDQIDDWDQ�VLVWHP�ROHK�SHQJJXQD�

6\VWHP�4XDOLW\�GDQ�%HQHILW
+XEXQJDQ�DQWDUD�NXDOLWDV�VLVWHP�GDQ�PDQIDDW�
PHQXQMXNNDQ� KDVLO� \DQJ� EHUDJDP�� %HEHUDSD�
KDVLO� SHQHOLWLDQ� \DQJ� WHODK� PHQJNDML� WHQWDQJ�
KXEXQJDQ� \DQJ� VLJQLILNDQ� DQWDUD� LQIRUPDWLRQ�
4XDOLW\�GDQ�EHQHILW�GLDQWDUDQ\D�\DQJ�GLODNXNDQ�
ROHK� *HIHQ� �������� %HUEHGD� GHQJDQ� KDVLO�
SHQHOLWLDQ� \DQJ� GLODNXNDQ� ROHK� *RRGKXH� 	�
7KRPSVRQ��������EDKZD�WLGDN�DGD�KXEXQJDQ�
NXDOLWDV� VLVWHP�GDQ�PDQIDDW��.HPXGLDQ�KDVLO�
SHQHOLWLDQ� ODLQ� \DQJ� PHQHPXNDQ� DGDQ\D�
GXNXQJDQ� PRGHUDW� NXDOLWDV� LQIRUPDVL� GDQ�
PDQIDDW� GLDQWDUDQ\D� \DQJ� GLODNXNDQ� ROHK�
*HIHQ��������

6\VWHP�4XDOLW\�GDQ�8VHU�6DWLVIDFWLRQ
7HUGDSDW� KXEXQJDQ� SRVLWLI � GDQ� VLJQLILNDQ�
DQWDUD � 6\V WHP� 4XD O L W \ � GHQJDQ� 8VHU�
6DWLVIDFWLRQ��:DQJ�	�<DQJ��������/LYDUL��������
.XONDUQL�� 5DYLQGUDQ��	� )UHH]H� ������:X�	�
:DQJ�� ������ +DODZL�� 0FFDUWK\�� 	� $URVRQ��
������� 6HODQMXWQ\D� SHQHOLWLDQ� \DQJ� GLODNXNDQ�
ROHK� .LP�� /HH�� +DQ�� 	� /HH� �������� 3DOPHU�
������� PHQHPXNDQ� WHPXDQ� EDKZD� DGD�
KXEXQJDQ� \DQJ� VLJQLILNDQ� DQWDUD� NXDOLWDV�
VLVWHP� \DQJ� GLXNXU� VHEDJDL� NHDQGDODQ� GDQ�
ZDNWX� GRZQORDG� GHQJDQ� NHSXDVDQ� SHQJJXQD��
3HQHOLWLDQ�\DQJ�ODLQ�PHQJKDVLONDQ�WHPXDQ�\DQJ�
EHUEHGD� VHSHUWL� \DQJ� GL� ODNXNDQ� ROHK�
6XNLUPDQ�� 5RNKPDQ�� 	� %XGLDUWL� �������
GHQJDQ�KDVLO�SHQHOLWLDQ�EDKZD�NXDOLWDV�VLVWHP�
EHUSHQJDUXK� WLGDN� VLJQLILNDQ� WHUKDGDS�
NHSXDVDQ�SHQJJXQD�

+DPLG�GDQ�,NEDO���$QDOLVLV�'DPSDN�.HSHUFD\DDQ�SDGD�3HQJJXQDDQ�0HGLD�3HPDVDUDQ�2QOLQH��H�FRPPHUFH���\DQJ�'LDGRSVL�ROHK�80.0��
3HUVSHNWLI ��0RGHO�'H/RQH�	�0F/HDQ
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6\VWHP�TXDOLW\�GDQ�7UXVW�
%HEHUDSD� SHQHOLWL� WHODK�PHPEXNWLNDQ� EDKZD�
V\VWHP� TXDOLW\� PHPLOLNL� KXEXQJDQ� WHUKDGDS�
NHSHUFD\DDQ� �WUXVW��� 'LDQWDUDQ\D� SHQHOLWLDQ�
\DQJ� GLODNXNDQ� ROHK� 0F.QLJKW�� /DQNWRQ��
1LFRODRX��	�3ULFH��������GDQ�9DQFH��&RVDTXH��
	�6WUDXE���������PHQHPXNDQ�EDKZD�NXDOLWDV�
VLVWHP� �V\VWHP� TXDOLW\�� EHUSHQJDUXK� VLJQLILNDQ�
WHUKDGDS�WUXVW�SDGD�PRELOH�FRPPHUFH�WHFKQRORJLHV��

6HUYLFH�4XDOLW\�GDQ�8VH
%HEHUDSD� SHQHOLWL� WHODK�PHPEXNWLNDQ� EDKZD�
WHUGDSDW� KXEXQJDQ� SRVLWLI � GDQ� VLJQLILNDQ�
DQWD UD � 6HU Y LFH � 4XD O L W \ � GHQJDQ � 8VH��
'LDQWDUDQ\D� SHQHOLWLDQ� \DQJ� GLODNXNDQ� ROHK�
:DQJ� 	� <DQJ� �������� )LW]JHUDOG� 	� 5XVVR�
��������/HELK�ODQMXW�SHQHOLWLDQ�\DQJ�GLODNXNDQ�
ROHK�+DODZL�GNN� �������PHQHPXNDQ� WHPXDQ�
\DQJ� EHUEHGD� EDKZD� NXDOLWDV� OD\DQDQ� WLGDN�
PHPSUHGLNVL�QLDW�XQWXN�PHQJJXQDNDQ�

6HUYLFH�4XDOLW\�GDQ�%HQHILW
+XEXQJDQ� DQWDUD� NXDOLWDV� SHOD\DQDQ� GDQ�
PDQIDDW� PHQXQMXNNDQ� KDVLO� \DQJ� EHUDJDP��
%HEHUDSD�KDVLO�SHQHOLWLDQ�\DQJ�WHODK�PHQJNDML�
WHQWDQJ� KXEXQJDQ� \DQJ� VLJQLILNDQ� DQWDUD�
NXDOLWDV� SHOD\DQDQ� GDQ� PDQIDDW� GLDQWDUDQ\D�
\DQJ�GLODNXNDQ�ROHK�*HIHQ��������GDQ�7KRQJ��
<DS�� 	� 5DPDQ� �������� .HPXGLDQ� KDVLO�
SHQHOLWLDQ� ODLQ� \DQJ� PHQHPXNDQ� DGDQ\D�
GXNXQJDQ� PRGHUDW� NXDOLWDV� SHOD\DQDQ� GDQ�
PDQIDDW� GLDQWDUDQ\D� \DQJ� GLODNXNDQ� ROHK�
$JDUZDO�	�3UDVDG���������GDQ�*HIHQ�	�.HLO�
��������%HUEHGD�GHQJDQ�KDVLO�SHQHOLWLDQ�\DQJ�
GLODNXNDQ�ROHK�.RVLWDQXULW�GNN��������EDKZD�
WLGDN�DGD�KXEXQJDQ�DQWDUD�NXDOLWDV�OD\DQDQ�GDQ�
PDQIDDW�

6HUYLFH�4XDOLW\�GDQ�8VHU�6DWLVIDFWLRQ
7HUGDSDW� KXEXQJDQ� SRVLWLI � GDQ� VLJQLILNDQ�
DQWDUD � 6HU Y LFH � 4XD O L W\ � GHQJDQ� 8VHU�
6DWLVIDFWLRQ��:DQJ�	�<DQJ���������/HELK�ODQMXW�
SHQHOLWLDQ� \DQJ� GLODNXNDQ� ROHK� +DODZL� GNN�
������� MXJD� PHQHPXNDQ� DGDQ\D� KXEXQJDQ�
\DQJ� VLJQLILNDQ� DQWDUD� NXDOLWDV� OD\DQDQ� \DQJ�
GLXNXU� PHQJJXQDNDQ� 6(5948$/� GHQJDQ�
NHSXDVDQ� SHQJJXQD� � %HUEHGD� GHQJDQ�
SHQHOLWLDQ�\DQJ�GLODNXNDQ�ROHK�&KLX�GNN��������
GHQJDQ� KDVLO� SHQHOLWLDQ� WLGDN� PHQHPXNDQ�
KXEXQJDQ� DQWDUD� VHUYLFH� TXDOLW\� GDQ� XVHU�
VDWLVIDFWLRQ��

6HUYLFH�TXDOLW\�GDQ�7UXVW�
%HEHUDSD� SHQHOLWL� WHODK�PHPEXNWLNDQ� EDKZD�
VHUYLFH� TXDOLW\� PHPLOLNL� KXEXQJDQ� WHUKDGDS�
NHSHUFD\DDQ� �WUXVW���3HQHOLWLDQ�\DQJ�GLODNXNDQ�
ROHK� &DFHUHV� GDQ� 3DSDURLGDPLV� ������� \DQJ�
PHQJNDML� WHQWDQJ� EXVLQHVV�WR�EXVLQHVV� OR\DOW\�
PHQHPXNDQ� KDVLO� SHQHOLWLDQ� EDKZD� NXDOLWDV�
OD\DQDQ� �VHUYLFH� TXDOLW\��PDPSX�PHPSUHGLVNVL�
NHSHUFD\DDQ��WUXVW��

8VH�GDQ�8VHU�6DWLVIDFWLRQ
7HUGDSDW� KXEXQJDQ� SRVLWLI � GDQ� VLJQLILNDQ�
DQWDUD�8VH�GHQJDQ�8VHU�VDWLVIDFWLRQ��:DQJ�	�
<DQJ�� ������ +DODZL� GNN� ������ *HOGHUPDQ��
�������/HELK� ODQMXW�SHQHOLWLDQ�\DQJ�GLODNXNDQ�
ROHK� &KLX� GNN� ������� PHQHPXNDQEDKZD�
WHUGDSDW� KXEXQJDQ� \DQJ� VLJQLILNDQ� DQWDUD�
SHQJJXQDDQ� GDQ� NHSXDVDQ� SHQJJXQD� GDODP�
NRQWHNV� HOHDUQLQJ�� %HUEHGD� GHQJDQ� KDVLO�
SHQHOLWLDQ�\DQJ�GLODNXNDQ�ROHK�$]ZDU��$PULDQL��
	� 6XEHFDQ� �������� GLPDQD� PHQJKDVLONDQ�
WHPXDQ� EDKZD� 8VH� WLGDN� EHUSHQJDUXK�
VLJQLILNDQ�WHUKDGDS�8VHU�6DWLVIDFWLRQ�

8VH�GDQ�%HQHILW
7HUGDSDW� KXEXQJDQ� SRVLWLI � GDQ� VLJQLILNDQ�
DQWDUD�XVH�GHQJDQ�QHW�EHQHILW��:DQJ�	�<DQJ��
������%XUWRQ�	�6WUDXE��������.RVLWDQXULW�GNN�
�������/HELK� ODQMXW�SHQHOLWLDQ�\DQJ�GLODNXNDQ�
ROHK� +DODZL� GNN� ������� PHQHPXNDQ� DGDQ\D�
KXEXQJDQ�\DQJ�VLJQLILNDQ�DQWDUD�LQWHQWLRQ�WR�XVH�
GDQ�QHW�EHQHILW��1DPXQ�GHPLNLDQ�SHQHOLWLDQ�\DQJ�
GLODNXNDQ� ROHK� /LYDUL� �������� :X� 	� :DQJ�
�������� PHQJKDVLONDQ� WHPXDQ� \DQJ� EHUEHGD�
GLPDQD� WLGDN� PHQHPXNDQ� DGDQ\D� KXEXQJDQ�
DQWDUD�XVH�GDQ�QHW�EHQHILWV��.HPXGLDQ�SHQHOLWLDQ�
\DQJ�GLODNXNDQ�ROHK�/HFOHUFT� ��������=KX�	�
.UDHPHU� �������� 'HYDUDM� 	� .RKOL� ��������
PHQHPXNDQ� DGDQ\D�PRGHUDW� VXSSRUW� DQWDUD�XVH�
GDQ�EHQHILW�

7UXVW�GDQ�8VHU�6DWLVIDFWLRQ
.HSHUFD\DDQ� �7UXVW�� GDODP� PHQJJXQDNDQ�
ZHEVLWH�PHPLOLNL�NDLWDQ�HUDW�GHQJDQ�NHSXDVDQ�
GDODP� PHQJJXQDNDQ� ZHEVLWH� WHUVHEXW���
.HSHUFD\DDQ� GLDQJJDS� VHEDJDL� SUHGLNWRU�
NHSXDVDQ� \DQJ� YLWDO�� NDUHQD� SHQHULPDDQ�
NHSHUFD\DDQ � \DQJ � O HE LK � EHVDU � GDSDW�
PHQFLSWDNDQ� SHUDVDDQ� VHQDQJ� EDKZD�
NHEXWXKDQ� SHODQJJDQ� GDSDW� WHUSHQXKL� ROHK�
VLWXV�ZHE�GDQ�SHQMXDO��6KLDX�	�/XR��������

-XUQDO�0DQDMHPHQ�7HNQRORJL����������������������
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8VHU�6DWLVIDFWLRQ�GDQ�1HW�%HQHILW
7HUGDSDW� KXEXQJDQ� SRVLWLI � GDQ� VLJQLILNDQ�
DQWDUD� 8VHU� 6DWLVIDFWLRQ� GHQJDQ�1HW� %HQHILW�
�:DQJ�	�<DQJ��������0F*LOO�GNN�������/DZ�	�
1JDL�� ������ *HOGHUPDQ�� ������� /HELK� ODQMXW�
SHQHOLWLDQ� \DQJ� GLODNXNDQ� ROHK� /LYDUL� ��������
PHQHPXNDQ� DGDQ\D� KXEXQJDQ� \DQJ� NXDW�
DQWDUD�8VHU�6DWLVIDFWLRQ�GDQ�1HW�%HQHILW�

%HUGDVDUNDQ� SDGD� XUDLDQ� SHQJHPEDQJDQ�
KLSRWHVLV�SHQHOLWLDQ�PDND�GDSDW�GLJDPEDUNDQ�
NHUDQJND� NRQVHSWXDO� SHQHOLWLDQ� VHEDJDL�
EHULNXW��

+DPLG�GDQ�,NEDO���$QDOLVLV�'DPSDN�.HSHUFD\DDQ�SDGD�3HQJJXQDDQ�0HGLD�3HPDVDUDQ�2QOLQH��H�FRPPHUFH���\DQJ�'LDGRSVL�ROHK�80.0��
3HUVSHNWLI ��0RGHO�'H/RQH�	�0F/HDQ

*DPEDU����
.HUDQJND�.RQVHS�3HQHOLWLDQ�

%HUGDVDUNDQ� SDGD� NHUDQJND� NRQVHSWXDO�
SHQHOLWLDQ� �JDPEDU� ��� PDND� KLSRWHVLV� \DQJ�
GLEDQJXQ�GLGDODP�SHQHOLWLDQ�LQL�\DLWX�

+ �,QIRUPDWLRQ� 4XDOLW\� EHUSHQJDUXK� WHUKDGDS��D

8VH�

+ �,QIRUPDWLRQ� 4XDOLW\� EHUSHQJDUXK� VHFDUD��E

ODQJVXQJ� GDQ� WLGDN� ODQJVXQJ� WHUKDGDS�
%HQHILW\DQJ�GLPHGLDVL�ROHK�8VH�GDQ�8VHU�
6DWLVIDFWLRQ��

+ �,QIRUPDWLRQ� 4XDOLW\� EHUSHQJDUXK� VHFDUD��F

ODQJVXQJ� GDQ� WLGDN� ODQJVXQJ� WHUKDGDS�
8VHU�6DWLVIDFWLRQ�\DQJ�GLPHGLDVL�ROHK�8VH�
GDQ�7UXVW�

+ �,QIRUPDWLRQ� 4XDOLW\� EHUSHQJDUXK� WHUKDGDS��G

7UXVW�

+ �6\VWHP�4XDOLW\�EHUSHQJDUXK�WHUKDGDS�8VH��D

+ �6\VWHP�4XDOLW\�EHUSHQJDUXK�VHFDUD�ODQJVXQJ��E

GDQ�WLGDN� ODQJVXQJ�WHUKDGDS�%HQHILW\DQJ�
GLPHGLDVL�ROHK�8VH�GDQ�8VHU�6DWLVIDFWLRQ��

+ �6\VWHP�4XDOLW\�EHUSHQJDUXK�VHFDUD�ODQJVXQJ��F

GDQ� WLGDN� ODQJVXQJ� WHUKDGDS� 8VHU�
6DWLVIDFWLRQ� \DQJ�GLPHGLDVL� ROHK�8VH�GDQ�
7UXVW�

+ �6\VWHP�4XDOLW\�EHUSHQJDUXK�WHUKDGDS�7UXVW��G

+ �6HUYLFH�4XDOLW\�EHUSHQJDUXK�WHUKDGDS�8VH��D

+ �6HU YLFH� 4XDOLW\� EHUSHQJDUXK� VHFDUD��E

ODQJVXQJ� GDQ� WLGDN� ODQJVXQJ� WHUKDGDS�
%HQHILW\DQJ� GLPHGLDVL� ROHK�8VH� GDQ�8VHU�
6DWLVIDFWLRQ��

+ �6HU YLFH� 4XDOLW\� EHUSHQJDUXK� VHFDUD��F

ODQJVXQJ� GDQ� WLGDN� ODQJVXQJ� WHUKDGDS�
8VHU� 6DWLVIDFWLRQ� \DQJ� GLPHGLDVL� ROHK�8VH�
GDQ�7UXVW�

+ �6HUYLFH�4XDOLW\�EHUSHQJDUXK�WHUKDGDS�7UXVW��G

+ �8VH�EHUSHQJDUXK�WHUKDGDS�8VHU�6DWLVIDFWLRQ��D

+ �8VH� EHUSHQJDUXK� VHFDUD� ODQJVXQJ� GDQ��E

WLGDN� ODQJVXQJ� WHUKDGDS%HQHILW� \DQJ�
GLPHGLDVL�ROHK�8VHU�6DWLVIDFWLRQ�

+ ��8VHU� 6DWLVIDFWLRQ� EHUSHQJDUXK� WHUKDGDS��� �

%HQHILW�

+ �7UXVWEHUSHQJDUXK�WHUKDGDS�8VHU�6DWLVIDFWLRQ��D�

GDQ� EHUSHQJDUXK� VHFDUD� WLGDN� ODQJVXQJ�
WHUKDGDS�%HQHILW�\DQJ�GLPHGLDVL�ROHK�8VHU�
6DWLVIDFWLRQ�
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0HWRGRORJL�3HQHOLWLDQ

3HQHOLWLDQ� LQL� PHUXSDNDQ� MHQLV� SHQHOLWLDQ�
H[SODQDWRU\� UHVHDUFK� \DQJ� PHQFRED� XQWXN�
PHQMHODVNDQ�KXEXQJDQ�NDXVDO� �VHEDE�DNLEDW���
0HWRGH�SHQJXPSXODQ�GDWD�GLODNXNDQ�GHQJDQ�
VXUYHL� PHQJJXQDNDQ� LQVWUXPHQ� NXHVLRQHU�
GHQJDQ� WLSH� SHUWDQ\DDQ� WHUWXWXS� �FORVHG�HQGHG�
TXHVWLRQ��� ,QVWUXPHQ� NXHVLRQHU� GHQJDQ� WLSH�
SHU WDQ\DDQ� WHU WXWXS� GL WXMXNDQ� XQWXN�
PHQJXNXU�SHQHULPDDQ�GDQ�NHSHUFH\DDQ��WUXVW��
SDGD� VLVWHP� LQIRUPDVL� H�FRPPHUFHPHODOXL�
SHQJXMLDQ�PRGHO�'H/RQH�	�0F/HDQ� �������
\DQJ� WHUGLUL� WXMXK� NRQVWUXN� \DLWX� LQIRUPDWLRQ�
TXDOLW\�� V\VWHP� TXDOLW\�� VHUYLFH� TXDOLW\�� XVH�� XVHU�
VDWLVIDFWLRQ��WUXVW�GDQ�QHW�EHQHILW�

$GDSXQ�SRSXODVL�GLGDODP�SHQHOLWLDQ� LQL� \DLWX�
8VDKD�0LNUR��.HFLO�GDQ�0HQHQJDK��80.0��
\DQJ� DGD� GL � .RWD� 3DORSR� \DQJ� WH ODK�
PHQJJXQDNDQ� VLVWHP� SHPDVDUDQ� RQOLQH� �H�
FRPPHUFH��

3HQHOLWLDQ� LQL� PHQJJXQDNDQ� DQDOLVLV� SDGD�
WLQJNDWDQ� RUJDQLVDVLRQDO� VHKLQJJD� DQJJRWD�
SRSXODVLQ\D� DGDODK� VHOXUXK� SLPSLQDQ� DWDX�
SHPLOLN� 8VDKD� 0LNUR� .HFLO� GDQ� 0HQHQJDK�
�80.0� � G L � .R W D � 3D O RSR� � 'HQJ DQ�
SHUWLPEDQJDQ�SDGD�SHQHOLWLDQ�WHUGDKXOX�\DQJ�
GLODNXNDQ� ROHK� WLP� SHQHOLWL� �,NEDO�	�+DPLG��
������ WLGDN� VHPXD� 8VDKD� PLNUR� .HFLO� GDQ�
0HQHQJDK � WH O DK � PHQJDGRSV L � V L V W HP�
SHPDVDUDQ� EHUEDVLV� RQOLQH�� VHKLQJJD� SHQHOLWL�
WLGDN�PHQJJXQDNDQ�VHOXUXK�DQJJRWD�SRSXODVL�
PHODLQNDQ� SHQHOLWL� KDQ\D� PHQJJXQDNDQ�
VDPSHO�SHQHOLWLDQ�

6DPSHO� SDGD� SHQHOLWLDQ� LQL� GLDPELO� GHQJDQ�
PHQJJXQDNDQ� PHWRGH� QRQ� SUREDELOLW\� \DLWX�
GHQJDQ�WHNKQLN�SHQGHNDWDQ�SXUSRVLYH�VDPSOLQJ��
'LPDQD� SXU SRVLYH� VDPSOLQJ� \DLWX� WHNQLN�
SHQJDPELODQ� VDPSHO� VXPEHU� GDWD� GHQJDQ�
S H U W LPE DQ J D Q � W H U W H Q W X � � 6 X J L \R QR��
� � � � � �' LP DQ D � S D G D � S H Q H O L W L D Q � L Q L�
PHPSHUWLPEDQJNDQ� EDKZD� VDPSHO� GLSLOLK�
EHUGDVDUNDQ� WXMXDQ� SHQHOLWLDQ� \DLWX� VHNWRU�
8VDKD�0LNUR�.HFLO�GDQ�0HQHQJDK� �80.0��
\DQJ�PHQJJXQDNDQ�VLVWHP�SHPDVDUDQ�EHUEDVLV�
RQOLQH��H�FRPPHUFH��PLQLPDO�VHODPD�GXD�WDKXQ��

8NXUDQ�VDPSHO�GLDPELO�VHEDQ\DN�����VDPSHO��
GHQJDQ�SHUWLPEDQJDQ�VDPSHO�PLQLPDO�XQWXN�
6WUXNWXUDO� (TXDWLRQ�0RGHO� �6(0�� \DLWX� ����
VDPSHO��+DLU��%ODFN��%DELQ��	�$QGHUVRQ��������
GDQ�WLQJNDW�NHVDODKDQ�VHEHVDU�����'DWD�\DQJ�
GLJXQDNDQ� GLGDODP� SHQHOLWLDQ� LQL� \DLWX� GDWD�
SULPHU� \DQJ� EHUVXPEHU� GDUL� SHQ\HEDUDQ�
NXHVLRQHU� NHSDGD� UHVSRQGHQ� \DLWX� SLPSLQDQ�
DWDX� SHPLOLNL� VHNWRU� 8VDKD�0LNUR�.HFLO� GDQ�
0HQHQJDK��80.0��GL�.RWD�3DORSR�

3HQJXMLDQ� KLSRWHVLV� �*DPEDU� ��� GLODNXNDQ�
GHQJDQ� PHQJJXQDNDQ� WHNKQLN� 6WUXNWXUDO�
(TXD W LRQ � 0RGH O O L QJ � �6(0� � PH O D OX L�
SHQJJXQDDQ�3DUWLDO�/HDVW�6TXDUHV��3/6�6(0��
GHQJDQ�EDQWXDQ�VRIWZDUH�6PDUW3/6����'DODP�
SHQJJXQDDQ� �3/6�6(0�� WLGDN� PHQV\DUDWNDQ�
GDWD�WHUGLVWULEXVL�QRUPDO��MXPODK�VDPSHO�\DQJ�
WHUEDWDV�� GDQ� HVWLPDVL� SDUDPHWHU� GDSDW�
GLODNXNDQ�ODQJVXQJ�WDQSD�SHUV\DUDWDQ�JRRGQHVV�
RI �ILW���*KR]DOL���������

$ODVDQ� SHQHOLWL� PHQJJXQDNDQ� 3DUWLDO� /HDVW�
6TXDUHV� �3/6�6(0�� \DLWX� �L�� 'DWD� GLGDODP�
SHQHOLWLDQ� LQL� WLGDN� VHPXD� LWHP� WHUGLVWULEXVL�
VHFDUD� QRUPDO�� �LL�� VHFDUD� OLWHUDWXU� PRGHO�
SHQHOLWLDQ�NDPL��*DPEDU����\DQJ�PHQJDGRSVL�
PRGHO� 'H/RQH� 	� 0F/HDQ� ������� \DQJ�
GLPRGLILNDVL�GHQJDQ�PHQDPEDKDNDQ�NRQVWUXN�
WUXVW� PDVLK� EHOXP� WHUXML� VHKLQJJD� WXMXDQ�
SHQHOLWLDQ� LQL� \DLWX� XQWXN� PHQJNRQILUPDVL�
WHRUL�� GDQ� �LLL�� PRGHO� SHQHOLWLDQ� WHUPDVXN�
NHGDODP� NDWHJRUL� PRGHO� \DQJ� NRPSOHNV��
0HQXUXW� +DLU�� 5LQJOH�� 	� 6DUVWHGW� ��������
WHNQLN�VHPDFDP� LWX�EDQ\DN�GLJXQDNDQ�GDODP�
SHQH O L W L DQ � G L � E LGDQJ� SHPDVDUDQ� GDQ�
PDQDMHPHQ� GHQJDQ� WXMXDQ� PHQJDQDOLVLV�
KXEXQJDQ�VHEDE�GDQ�DNLEDW�DQWDUD�NRQVWUXNVL�
ODWHQ�GDQ�LQL�DGDODK�WHNQLN�\DQJ�VDQJDW�HIHNWLI �
XQWXN� PHPSHUNLUDNDQ� KXEXQJDQ� NDXVDO� GL�
0RGHO� WHRULWLV� EHUGDVDUNDQ� GDWD� HPSLULV��
'HIHQ L V L � RSH UD V LRQD O � GDQ � LQG LND WR U�
SHQJXNXUDQ�NRQVWUXN�SHQHOLWLDQ�GLVDMLNDQ�SDGD�
WDEOH���

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



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

���

7DEHO����
,QGLNDWRU�3HQJXNXUDQ�.RQVWUXN�3HQHOLWLDQ

+DPLG�GDQ�,NEDO���$QDOLVLV�'DPSDN�.HSHUFD\DDQ�SDGD�3HQJJXQDDQ�0HGLD�3HPDVDUDQ�2QOLQH��H�FRPPHUFH���\DQJ�'LDGRSVL�ROHK�80.0��
3HUVSHNWLI ��0RGHO�'H/RQH�	�0F/HDQ

9DULDEHO� 'HILQLVL� ,QGLNDWRU� 6XPEHU�

,QIRUPDWLRQ�
4XDOLW\�

.DUDNWHULVWLN� \DQJ� KDVXV� GLPLOLNL� ROHK�
VXDWX� LQIRUPDVL� SDGD� VLVWHP� SHPDVDUDQ�
RQOLQH��H�FRPPHUFH��\DQJ�GLJXQDNDQ�DWDX�
GLPDQIDDWNDQ� ROHK� SHQJJXQD� VLVWHP�
LQIRUPDVL�\DLWX��80.0��

'\QDPLF�FRQWHQW� 3DUVRQ��=HLVVHU��	�:DLWPDQ�������

&RQWHQW�SHUVRQDOL]DWLRQ� %DUXD��:KLQVWRQ��	�<LQ�������

9DULHW\�RI�LQIRUPDWLRQ� 3DOPHU���������

6\VWHP�
4XDOLW\�

&LUL� DWDX� NDUDNWHULVWLN� NXDOLWDV� \DQJ�
GLLQJLQNDQ�SDGD�VLVWHP�SHPDVDUDQ�RQOLQH�
�H�FRPPHUFH�� \DQJ� PHPEXDW� SHQJJXQD�
VLVWHP� LQIRUPDVL� \DLWX� �80.0��PHUDVD�
PXGDK��DPDQ��

8VHU�)ULHQGO\� &KDQJ�GNN���������
&XVWRPL]DWLRQ� 3DOPHU��������
(DVH�RI�QDYLJDWLRQ� $OHPD\HKX�	�/LFNHU��������
3ULYDF\� �

6HFXULW\� �

6HUYLFH�
4XDOLW\�

3HUVHSVL� PHQJHQDL� NXDOLWDV� VHFDUD�
PHQ\HOXUXK�\DQJ�HUSLNLUNDQ�GDQ�PHQMDGL�
VXDWX� JDJDVDQ� \DQJ� KDUXV� GL� UXPXVNDQ�
DJDU� SDGD� WDKDS� SHQJJXQDDQQ\D�
GLODNXNDQ� SHQJXMLDQ� NHPEDOL� XQWXN�
PHQMDGL� VXDWX�SURVHV�\DQJ�GLQDPLV�\DQJ�
PHPHQXKL�NHSXDVDQ�SHQJJXQD�

5HVSRQVLYHQHVV� 8UEDFK�GNN��������

(PSDWK\� &KDQJ�	�.LQJ��������

5HOLDELOLW\� 3LWW��:DWVRQ��	�.DYDQ�������

$VVXUDQFH� �

8VH�

6HEHUDSD� VHULQJ� SHQJJXQD� GDODP�
PHQJJXQDNDQ� VLVWHP� SHPDVDUDQ� RQOLQH�
�H�FRPPHUFH�� GDODP� PHPURPRVLNDQ�
SURGXN� GDQ� MDVD� \DQJ� GLKDVLONDQ� ROHK�
80.0�

1XPEHU�RI�H�FRPPHUFH�VLWH�YLVLWV� '
$PEUD�	�5LFH��������

/HQJWK�RI�VWD\� $OHPD\HKX�	�/LFNHU��������

1XPEHU�RI�SXUFKDVHV�FRPSOHWHG� �

8VHU�
6DWLVIDFWLRQ�

5HVSRQ�GDQ�XPSDQ�EDOLN�\DQJ�GLUDVDNDQ�
SHQJJXQD� VHWHODK� SHPDNDLDQ� VLVWHP�
SHPDVDUDQ�RQOLQH��H�FRPPHUFH��

$GHTXDF\� 8UEDFK�GNN��������

(IILFLHQF\� 6HGGRQ�	�.LHZ��������

(IIHFWLYHQHVV� �

2YHUDOO�VDWLVIDFWLRQ� �

7UXVW��

0HUXSDNDQ� KDO� \DQJ� GLEXWXKNDQ� ROHK�
SHQJJXQD� VLVWHP� LQIRUPDVL� DJDU�
SHQJJXQD�PHUDVD�EDKZD�VLVWHP�LQIRUPDVL�
SHPDVDUDQ� RQOLQH� �H�FRPPHUFH�� \DQJ�
GLJXQDNDQ� EHUGDPSDN� WHUKDGDS�PDQIDDW�
EDJL�SHUNHPEDQJDQ�80.0�

:HEVLWH�LV�VHFXUH� +VX��&KDQJ��&KX��	�/HH���������

:HEVLWH�LV�UHOLDEOH� �

:HEVLWH�LV�WUXVWZRUWK\�

�

%HQHILW��

'DPSDN� GDUL� PDQIDDW� \DQJ� GLUDVDNDQ�
ROHK� SHQJJXQD� �80.0�� VHWHODK�
PHQJJXQDNDQ� VLVWHP� SHPDVDUDQ� RQOLQH�
�H�FRPPHUFH��WHUKDGDS�VHNWRU�80.0��

&XVWRPHU�OR\DOW\� 'HPHUV�	�/HY��������

3URGXFWLYLW\� 0RUDVK�	�&OLQWRQ��������

0DUNHW�VKDUH� 7HR�	�7RR��������

&XVWRPHU�UHVSRQVLYHQHVV� ��

�

+DVLO�GDQ�'LVNXVL

+ L S R W H V L V � S H Q H O L W L D Q � � * DPE D U � � ��
GLXMLPHQJJXQDNDQ� WHNQLN� VWUXNWXUDO� HTXDWLRQ�
PRGHO� �6(0��PHODOXL� SHQGHNDWDQ�3DUWLDO�/HDVW�
6TXDUHV� �3/6�6(0��GHQJDQ�EDQWXDQ�VRIWZDUH�
6PDUW3/6� ��� +DVLO� SHQ\HEDUDQ� NXHVLRQHU�
SHQHOLWLDQ� WHUKDGDS� ���� UHVSRQGHQ� \DLWX�
SHPLOLN�DWDX�SLPSLQDQ�8VDKD�0LNUR�.HFLO�GDQ�
0HQHQJDK� �80.0�� \DQJ� WHODK� GLVHEDUNDQ�
XQWXN� GLVL� VHVXDL� GHQJDQ� NHSHQWLQJDQ�
SHQHOLWLDQ�� QDPXQ� GHPLNLDQ� GDUL� WRWDO� ����
NXHVLRQHU�\DQJ�GLVHEDU�\DQJ�EHUKDVLO�NHPEDOL�
VHEDQ\DN� ���� NXHVLRQHU� GHQJDQ� WLQJNDW�
SHQJHPEDOLDQ��UHVSRQVH�UDWH��VHEHVDU��������

1DPXQ�GHPLNLDQ�GDUL�WRWDO�����NXHVLRQHU�\DQJ�
NHPEDOL�KDQ\D�����NXHVLRQHU�\DQJ�GLJXQDNDQ�
GDQ�VLVDQ\D�������WLGDN�OD\DN�XQWXN�GLJXQDNDQ�
NDUHQD� WHUGDSDW� EHEHUDSD� LWHP� SHUWDQ\DDQ�
\DQJ�WLGDN�GLMDZDE�ROHK�UHVSRQGHQ�SDGD�VDDW�
SHQJLVLDQ� NXHVLRQHU�� 8QWXN� NDUDNWHULVWLN�
VDPSHO�SHQHOLWLDQ�ELVD�GLDPDWL�GDUL�MHQLV�XVDKD��
DVDO� NRQVXPHQ� XWDPD�MHQLV� NHODPLQ� SHODNX�
XVDKD�VHNWRU�80.0��GDQ�MHQLV�H�FRPPHUFH�\DQJ�
GLJXQDNDQ� \DQJ� VHFDUD� ULQFL� GLVDMLNDQ� SDGD�
WDEHO���
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0RGHO�3HQJXNXUDQ��2XWHU�0RGHO�
'DODP� WHNQLN� DQDOLVLV� GDWD� PHQJJXQDNDQ�
6PDUW3/6� ��� WHUGDSDW� WLJD� NULWHULD� \DQJ�
GLODNXNDQ� XQWXN� PHQLODL� RXWHU� PRGHO� \DLWX� �L��
FRQYHUJHQW� YDOLGLW\\DQJ� GDSDW� GLOLKDW� GDUL� QLODL�
ORDGLQJ� IDFWRUGDQ� $9(�� �LL�� GLVFULPLQDQW� YDOLGLW\�
GDSDW�GLOLKDW�GDUL�QLODL�DNDU�NXDGUDW�$9(�GDQ�
NRUHODVL� DQWDU� NRQVWUXN� ODWHQ�� �LLL�� XQWXN� XML�
UHOLDELOLWDV� GDSDW� GLOLKDW� GDUL� QLODL� FRPSRVLWH�
UHOLDELOLW\GDQ�FURQEDFK
V�DOSKD�

0HQLODL�2XWHU�0RGHO�GHQJDQ�9DOLGLWDV�&RQYHUJHQGDQ�
9DOLGLWDV�'LVFULPLQDQW
9DOLGLWDV�FRQYHUJHQ�EHUKXEXQJDQ�GHQJDQ�SULQVLS�
EDKZD� SHQJXNXU�SHQJXNXU� �PDQLIHVW� YDULDEHO��
GDUL� VXDWX� NRQVWUXN� VHKDUXQ\D� EHUNRUHODVL�
WLQJJL��8ML�YDOLGLWDV�FRQYHUJHQW�GLODNXNDQ�GHQJDQ�
PHOLKDW� QLODL� ORDGLQJ� IDFWRU� GDQ� GLEDQGLQJNDQ�
GHQJDQ� UXOH� RI � WKXPE� �!� ������� NHPXGLDQ�

PHOLKDW�QLODL�DYHUDJH�YDULDQFH�H[WUDFWHG��$9(��GDQ�
GLEDQGLQJNDQ� GHQJDQ� UXOH� RI � WKXPE� �!� ���������
XQWXN�XML�YDOLGLWDV�GLVFULPLQDQW�GLODNXNDQ�GHQJDQ�
PHOLKDW� QLODL� DNDU� NXDGUDW� $9(� GDQ� NRUHODVL�
DQWDU�NRQVWUXN�ODWHQ�GHQJDQ�UXOH�RI �WKXPE�DNDU�
NXDGUDW� $9(� !� NRUHODVL� DQWDU� NRQVWUXN�
ODWHQ�+DLU�GNN��������*KR]DOL��������

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

OHK�

J�

VHFDUD�

GDODP� PPHUFH�VLWH�YLVLWV�

K�

7DEHO����
.DUDNWHULVWLN�5HVSRQGHQ

1R� -HQLV�8VDKD� -XPODK� 3HUVHQWDVH�

�� -HQLV�8VDKD� � ��

�� .XOLQHU� ��� ������

�� 3HUGDJDQJDQ�8PXP��7UDGLQJ�� ���� ������

�� -DVD�%LUR�3HUMDODQDQ� �� �����

�� 0DQXIDNWXU��NDRV�W�VKLUW�FORWKLQJ�� �� �����

�� -XPODK� ���� ����

�� $VDO�.RQVXPHQ�8WDPD� � ��

�� .RWD�3DORSR� ���� ������

�� /XDU�.RWD�3DORSR� ��� ������

�� -XPODK� ���� ��

�� -HQLV�.HODPLQ�3HODNX�8VDKD� � ��

�� 3ULD� ��� ������

�� :DQLWD� ��� ������

�� -XPODK� ���� �����

�� -HQLV�H �F R P P H UF H �\DQJ�SDOLQJ�VHULQJ�GLJXQDNDQ� � ��

�� 2/;�FRP� ��� ������

�� EHHKROLGD\�FR�LG� �� �����

�� IRXUVTXDUH�FRP� ��� �����

�� EXNDODSDN�FRP� ��� �����

�� )DFHERRN� ��� ������

�� ,QVWDJUDP� ��� ������

�� -XPODK� ���� �����

�
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%HUGDVDUNDQ�KDVLO�XML�YDOLGLWDV�FRQYHUJHQW��7DEHO�
���XQWXN�QLODL�ORDGLQJ�IDFWRU�SDGD�PDVLQJ�PDVLQJ�
NRQVWUXN� \DLWX� ,QIRUPDWLRQ�4XDOLW\�\DQJ� WHUGLUL�
GDUL� WLJD� LQGLNDWRU� SHQJXNXUDQ� \DLWX�PDVLQJ�
PDVLQJ� PHPLOLNL� QLODL� VHEHVDU� �,4� �������
,4� ������� GDQ� ,4� �������� 6\VWHP� 4XDOLW\�
�64� ������� 64� ������� 64� �������
64� ������� GDQ� 64� �������� 6HUYLFH� 4XDOLW\�
� 6 5964� � � � � � � � 6 5964� � � � � � ��
65964� ������� 65964� ��������� 8VH�
�8� ������� 8� ������� GDQ� 8� ��������8VHU�
6DWLVIDFWLRQ��86� �������86� �������

86� � ���� � � GDQ � 86� � ���� � � � 7UX V W�
�7� ������� 7� ������� GDQ� 7� �������� GDQ�
%HQHILW� �%� �������%� �������%� ������� GDQ�
%� ������PHPLONL�QLODL�\DQJ�OHELK�EHVDU�GDUL�
QLODL�UXOH�RI � WKXPE� �!��������8QWXN�QLODLDYHUDJH�
YDULDQFH� H[WUDFWHG� �$9(�� XQWXN�PDVLQJ�PDVLQJ�
NRQVWUXN�\DLWX�,QIRUPDWLRQ�4XDOLW\ �������6\VWHP�
4XDO L W \ ������ � 6HU Y L F H � 4XDO L W \ �������
8V H � ���� � � 8V H U � 6 D W L V I D F W L R Q � ���� ��
7UXVW ������� GDQ� %HQHILW ������ PHPLONL� QLODL�
\DQJ�OHELK�EHVDU�GLEDQGLQJNDQ�GHQJDQ�UXOH�RI �
WKXPE��!�������

+DPLG�GDQ�,NEDO���$QDOLVLV�'DPSDN�.HSHUFD\DDQ�SDGD�3HQJJXQDDQ�0HGLD�3HPDVDUDQ�2QOLQH��H�FRPPHUFH���\DQJ�'LDGRSVL�ROHK�80.0��
3HUVSHNWLI ��0RGHO�'H/RQH�	�0F/HDQ

7DEHO����
/DWHQ�9DULDEOH�&RUUHODWLRQ

�� %H QH ILW �
,Q IR UP DWLR Q�
4XDOLW\ �

6H UY LF H �
4XDOLW\ �

6\ V WH P �
4XDOLW\ �

7UXV W � 8V H �
8VH U�

6DWLV IDF WLR Q �

%H QH ILW � ������ ������ ������ ������ ������ ������ ������
,Q IR UP DWLR Q�4XDOLW\ � ������ ������ ������ ������ ������ ������ ������
6H UY LF H �4XDOLW\ � ������ ������ ������ ������ ������ ������ ������
6\ V WH P �4XDOLW\ � ������ ������ ������ ������ ������ ������ ������
7UXV W � ������ ������ ������ ������ ������ ������ ������
8VH � ������ ������ ������ ������ ������ ������ ������
8VH U�6DWLV IDF WLR Q � ������ ������ ������ ������ ������ ������ ������

�

*DPEDU����
3HQJXNXUDQ�2XWHU�0RGHO
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-XUQDO�0DQDMHPHQ�7HNQRORJL����������������������

� � � � �
� � � � � �

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

7DEHO����
1LODL�$9(�GDQ�$NDU�.XDGUDW�$9(

�� $9(� $NDU�$9(�

%H Q H ILW � ������ ������
,Q IR UP DWLR Q �4XDOLW\ � ������ ������
6H UY LF H �4XDOLW\ � ������ ������
6\ V WH P �4XDOLW\ � ������ ������
7UX V W � ������ ������
8V H � ������ ������
8V H U�6DWLV IDF WLR Q � ������ ������

�
7DEHO����
1LODL�/RDGLQJ�)DFWRU��$YHUDJH�9DULDQFH�([WUDFWHG��$9(���&URQEDFK
V�$OSKD��GDQ�&RPSRVLWH�5HOLDELOLW\

9DULDEHO� ,QGLNDWRU�
/R DG LQ J �
)DF WR U�

$Y H UDJ H �
9DULDQ F H �
([WUDF WH G �
�$9(��

&UR Q E DF K 
V �
$OS K D�

&R P S R V LWH �
5H OLDE LOLW\ �

,QIRUPDWLRQ�
4XDOLW\�

'\QDPLF�FRQWHQW��,4��� ������

������ ������ ������&RQWHQW�SHUVRQDOL]DWLRQ��,4��� ������

9DULHW\�RI�LQIRUPDWLRQ��,4��� ������

6\VWHP�
4XDOLW\�

8VHU�)ULHQGO\��64��� ������

������ ������ ������

&XVWRPL]DWLRQ��64��� ������

(DVH�RI�QDYLJDWLRQ��64��� ������

3ULYDF\��64��� ������

6HFXULW\��64��� ������

6HUYLFH�
4XDOLW\�

5HVSRQVLYHQHVV��65964��� ������

������ ������ ������
(PSDWK\��65964��� ������

5HOLDELOLW\��65964��� ������

$VVXUDQFH��65964��� ������

8VH�

1XPEHU�RI�H�FRPPHUFH�VLWH�YLVLWV��8��� ������

������ ������ ������/HQJWK�RI�VWD\��8��� ������

1XPEHU�RI�SXUFKDVHV�FRPSOHWHG��8��� ������

8VHU�
6DWLVIDFWLRQ�

$GHTXDF\��86��� ������

������ ������ ������
(IILFLHQF\��86��� ������

(IIHFWLYHQHVV��86��� ������

RYHUDOO�VDWLVIDFWLRQ��86��� ������

7UXVW��

:HEVLWH�LV�VHFXUH��7��� ������

������ ������ ������:HEVLWH�LV�UHOLDEOH��7��� ������

:HEVLWH�LV�WUXVWZRUWK\��7��� ������

%HQHILW�

&XVWRPHU�OR\DOW\�%��� ������

������ ������ ������
3URGXFWLYLW\�%��� ������

0DUNHW�6KDUH��%��� ������

&XVWRPHU�UHVSRQVLYHQHVV��%��� ������

�



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

���

.HPXGLDQ� XQWXN� KDVLO� SHQJXMLDQ� YDOLGLWDV�
GLVFULPLQDQW��7DEHO����GDQ��7DEHO����\DQJ�GLOLKDW�
GDUL�QLODL�DNDU�NXDGUDW�$9(�GDQ�NRUHODVL�DQWDU�
NRQVWUXN�ODWHQVXGDK�PHPHQXKL�V\DUDW�GHQJDQ�
UXOH�RI �WKXPE\DLWX�DNDU�NXDGUDW�$9(�!�NRUHODVL�
DQWDU�NRQVWUXN�ODWHQ��8QWXN�QLODL�DNDU�NXDGUDW�
$9(�XQWXN�NRQVWUXN�LQIRUPDWLRQ�TXDOLW\�VHEHVDU�
������!�QLODL�NRUHODVL�DQWDU�NRQVWUXN�ODWHQ�\DLWX�
������� ������� ������� ������� GDQ������� �NRORP�
LQIRUPDWLRQ� TXDOLW\� GLOLKDW� NHEDZDK��� NRQVWUXN�
EHQHILW� VHEHVDU� ������ !� QLODL� NRUHODVL� DQWDU�
NRQVWUXN� ODWHQ� \DLWX� ������� ������� �������
������������ GDQ� ������ �NRORP� EHQHILW� GLOLKDW�
NHEDZDK���NRQVWUXN�VHUYLFH�TXDOLW\�VHEHVDU�������
!�QLODL�NRUHODVL�DQWDU�NRQVWUXN�ODWHQ�\DLWX��������
������� ������� GDQ� ������ �NRORP� VHUYLFH� TXDOLW\�
GLOLKDW�NHEDZDK���NRQVWUXN�V\VWHP�TXDOLW\�VHEHVDU�
�����!�QLODL�NRUHODVL�DQWDU�NRQVWUXN�ODWHQ�\DLWX�
������� ������� GDQ� ������ �NRORP� V\VWHP� TXDOLW\�
GLOLKDW�NHEDZDK���NRQVWUXN�WUXVW�VHEHVDU�������!�
QLODL�NRUHODVL�DQWDU�NRQVWUXN�ODWHQ�\DLWX��������
GDQ� ������ �NRORP� WUXVWGLOLKDW� NHEDZDK���
NRQVWUXN�XVH�VHEHVDU�������!�QLODL�NRUHODVL�DQWDU�
NRQVWUXN� ODWHQ� \DLWX� ������ �NRORP� XVH�GLOLKDW�
NHEDZDK��� NRQVWUXN� XVHU� VDWLVIDFWLRQ� VHEHVDU�
������!�QLODL�NRUHODVL�DQWDU�NRQVWUXN�ODWHQ�\DLWX�
�������NRORP�XVHU�VDWLVIDFWLRQ�GLOLKDW�NHEDZDK��

0HQLODL�2XWHU�0RGHO�GHQJDQ�5HOLDELOLWDV
6HODLQ� XML� YDOLGLWDV� SHQJXNXUDQ� PRGHO� MXJD�
GLODNXNDQ�XML� UHOLDELOLWDV�GHQJDQ� WXMXDQ�XQWXN�
PHPEXNWLNDQ� DNXUDVL�� NRQVLVWHQVL�� GDQ

NHWHSDWDQ� LQVWUXPHQW� GDODP� PHQJXNXU�
NRQVWUXN�� 8ML� UHOLDELOLWDV� GLODNXNDQ� GHQJDQ�
PHOLKDW� QLODL� GDULFRPSRVLWH� UHOLDELOLW\GDQ� QLODL�
F U R QED FK 
 V � D O SKD � �7DEH O � � � � NHPXG LDQ�
GLEDQGLQJNDQ� GHQJDQ� UXOH� RI � WKXPE� �!� ������
�+DLU� GNN� ������ *KR]DOL�� ������� 'DUL� KDVLO�
SHQJXMLDQ�UHOLDELOLWDV�XQWXN�QLODL�FURQEDFK�DOSKD�
PDVLQJ�PDVLQJ� NRQVWUXN� \DLWX� LQIRUPDWLRQ�
TXDOLW\� ��������� V\VWHP� TXDOLW\� ��������� VHUYLFH�
TXDOLW\� ��������� XVH� ��������� XVHU� VDWLVIDFWLRQ�
��������� WUXVW� ��������� GDQ� QHW� EHQHILW� ���������
NHPXGLDQ�XQWXN�QLODL�FRPSRVLWH�UHOLDELOLW\�PDVLQJ�
PDVLQJ� NRQVWUXN� \DLWX� LQIRUPDWLRQ� TXDOLW\�
��������� V\VWHP� TXDOLW\� ��������� VHUYLFH� TXDOLW\�
���������XVH����������XVHU�VDWLVIDFWLRQ����������WUXVW�
��������� GDQEHQHILW� �������� WHUQ\DWD� PDPSX�
PHQJKDVLONDQ�QLODL�!�GDUL�QLODL�UXOH�RI �WKXPE��!�
������

0RGHO�6WUXNWXUDO��,QQHU�0RGHO�
$GDSXQ� NULWHULD� SHQLODLDQ� PRGHO� VWUXNWXUDO�
�LQQHU�PRGHO��GHQJDQ�PHQJJXQDNDQ�6(0�3/6�
\D L WX � L QQ H U � PRGH O � GL � HYD OXDV L � GHQJDQ�
PHQJJXQDNDQ� �L�� 5�VTXDUH� XQWXN� NRQVWUXN�
GHSHQGHQ���LL��PHOLKDW�QLODL�VLJQLILNDQVL�PHODOXL�
SURVHGXU�ERRWVWUDSSLQJ� �W�YDOXH�������VLJQLILFDQ�
OHYHO�  � ����� %HULNXW� KDVLO� HYDOXDVL� PRGHO�
VWUXNWXUDO� �LQQHU� PRGHO�� PHODOXL� SURVHGXU�
ERRWVWUDSSLQJ� XQWXN� SHQJXMLDQ� KLSRWHVLV� \DQJ�
GLDMXNDQ�GLGDODP�SHQHOLWLDQ�LQL�GLVDMLNDQ�SDGD�
�*DPEDU����GDQ��7DEHO����EHULNXW�

+DPLG�GDQ�,NEDO���$QDOLVLV�'DPSDN�.HSHUFD\DDQ�SDGD�3HQJJXQDDQ�0HGLD�3HPDVDUDQ�2QOLQH��H�FRPPHUFH���\DQJ�'LDGRSVL�ROHK�80.0��
3HUVSHNWLI ��0RGHO�'H/RQH�	�0F/HDQ

*DPEDU����
3HQJXNXUDQ�,QQHU�0RGHO
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(YDOXDVL�1LODL�5�6TXDUH
0RGHO� VWUXFWXUDO� DWDX� LQQHU�PRGHO�GLHYDOXDVL�
GHQJDQ� PHOLKDW� SHUVHQWDVL� YDULDQFH� \DQJ�
GLMHODVNDQ�\DLWX�GHQJDQ�PHOLKDW�QLODL�5�6TXDUH�
XQWXN�NRQVWUXN� ODWHQ�GHSHQGHQ��1LODL� UXOH� RI �
WKXPE� XQWXN� 5� 6TXDUH� \DLWX� ����� WHUNDWHJRUL�
NXDW�� ����� WHUNDWHJRUL� PRGHUDW�� GDQ� �����
WHUNDWHJRUL�OHPDK��+DLU�GNN��������'DUL�KDVLO�
DQDOLVLV��7DEHO����GLSHUROHK�QLODL�5�6TXDUH�XQWXN�
PDVLQJ�PDVLQJ�NRQVWUXN�\DLWX�NRQVWUXN�EHQHILW�
VHEHVDU��������\DQJ�EHUDUWL�EDKZD�YDULDELOLWDV�
EHQHILW� \DQJ� GDSDW� GLMHODVNDQ� ROHK� YDULDEHO�
LQIRUPDWLRQ� TXDOLW\�� V\VWHP� TXDOLW\�� VHUYLFH� TXDOLW\��
GDQ� WUXVW�PHODOXL�XVH�GDQ�XVHU�VDWLVIDFWLRQ�GDODP�
PRGHO� VHEHVDU� ������ GDQ� WHUPDVXN� GDODP�
NDWHJRUL� PRGHO� NXDW�� 8QWXN� NRQVWUXN� WUXVW�
VHEHVDU��������

\DQJ�EHUDUWL�EDKZD�YDULDELOLWDV�WUXVW�\DQJ�GDSDW�
GLMHODVNDQ�ROHK�YDULDEHO�LQIRUPDWLRQ�TXDOLW\��V\VWHP�
TXDOLW\�� VHUYLFH� TXDOLW\� GDODP� PRGHO� VHEHVDU�
�����GDQ� WHUPDVXN� GDODP� NDWHJRUL� OHPDK��
.HPXGLDQ�XQWXN�NRQVWUXN�XVH� VHEHVDU� �������
\DQJ�EHUDUWL�EDKZD�YDULDELOLWDV�XVH�\DQJ�GDSDW�
GLMHODVNDQ�ROHK�YDULDEHO�LQIRUPDWLRQ�TXDOLW\��V\VWHP�
TXDOLW\�� VHUYLFH� TXDOLW\� GDODP� PRGHO� VHEHVDU�
�������GDQ� WHUPDVXN�GDODP�NDWHJRUL� OHPDK��
6HODQMXWQ\D� XQWXN� NRQVWUXN� XVHU� VDWLVIDFWLRQ�
VHEHVDU��������\DQJ�EHUDUWL�EDKZD�YDULDELOLWDV�
XVHU� VDWLVIDFWLRQ� \DQJ� GDSDW� GLMHODVNDQ� ROHK�
YDULDEHO� LQIRUPDWLRQ�TXDOLW\�� V\VWHP�TXDOLW\�� VHUYLFH�
TXDOLW\�� XVH�� GDQ� WUXVW� GDODP� PRGHO� VHEHVDU�
������GDQ�WHUPDVXN�GDODP�NDWHJRUL�NXDW��

-XUQDO�0DQDMHPHQ�7HNQRORJL����������������������
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(YDOXDVL� 1LODL� 6LJQLILNDQVL� �W�YDOXH� ����� GDQ�
VLJQLILFDQ�OHYHO� �����
(YDOXDVL� QLODL� VLJQLILNDQVL� \DLWX� GHQJDQ�
PHQJDPDWL� QLODL� NRHILVLHQ� MDOXU� GDUL� KDVLO�
SHQJXMLDQ� GHQJDQ� 3DUWLDO� /HDVW� 6TXDUH� �3/6��
GHQJDQ� SHUKLWXQJDQ� ERRWVWUDSSLQJ� �7DEHO� ����
'DUL�KDVLO�SDWK�FRHIILFLHQW�GDSDW�GLNHWDKXL�EDKZD�
XQWXN�SHQJDUXK�LQIRUPDWLRQ�TXDOLW\�WHUKDGDS�XVH��
EHQHILW�� XVHU� VDWLVIDFWLRQ� GDQ� WUXVW� \DLWX�+ ���D

LQIRUPDWLRQ�TXDOLW\�EHUSHQJDUXK�VHFDUD�ODQJVXQJ�
SRVLWLI �GDQ�VLJQLILNDQ�WHUKDGDS�XVH�\DLWX�GHQJDQ�
QLODL� VLJQLILNDQVL� VHEHVDU� ������� GDUL� WLQJNDW�
DOSKD����GDQ�MXJD�GLWXQMXNNDQ�GHQJDQ�QLODL�7�
VWDWLVWLN�VHEHVDU������!�GDUL�������8QWXN��+ ���E

\DLWX� LQIRUPDWLRQ� TXDOLW\� EHUSHQJDUXK� VHFDUD�
ODQJVXQJ� �GLUHFW� HIIHFW�� SRVLWLI � WHWDSL� WLGDN�
VLJQLILNDQ� WHUKDGDS� EHQHILW� \DLWX� GHQJDQ� QLODL�
VLJQLILNDQVL�VHEHVDU�������!�GDUL�WLQJNDW�DOSKD�
�� � G D Q � M X J D � G L W X Q M X N N D Q � G H Q J D Q�

QLODL� 7� VWDWLVWLN� VHEHVDU� ������ �� GDUL� ������
NHPXGLDQ� LQIRUPDWLRQ� TXDOLW\� EHUSHQJDUXK�
VHFDUD�WLGDN�ODQJVXQJ��LQGLUHFW�HIIHFW��SRVLWLI �GDQ�
VLJQLILNDQ� WHUKDGDS� EHQHILW� \DQJ� GLPHGLDVL�
ROHK8VH�\DLWXGHQJDQ�QLODL� VLJQLILNDQVL�VHEHVDU�
������ �� GDUL� WLQJNDW� DOSKD� ��� GDQ� MXJD�
GLWXQMXNNDQ� GHQJDQ� QLODL� 7� VWDWLVWLNVHEHVDU�
������ !� GDUL� �����8QWXNLQIRUPDWLRQ� TXDOLW\�
EHUSHQJDUXK� VHFDUD� WLGDN� ODQJVXQJ� �LQGLUHFW�
HIIHFW�� SRVLWLI � GDQ� VLJQLILNDQ� WHUKDGDS� EHQHILW�
\DQJ�GLPHGLDVL�ROHK�XVHU�VDWLVIDFWLRQ�\DLWX�GHQJDQ�
QLODL� VLJQLILNDQVL� VHEHVDU���������GDUL� WLQJNDW�
DOSKD����GDQ�MXJD�GLWXQMXNNDQ�GHQJDQ�QLODL�7�
VWDWLVWLN�VHEHVDU�������!�GDUL������
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6HODQMXWQ\D� XQWXN� �+ �� LQIRUPDWLRQ� TXDOLW\��H

EHUSHQJDUXK� VHFDUD� ODQJVXQJ� SRVLWLI � GDQ�
VLJQLILNDQ�WHUKDGDS�XVHU�VDWLVIDFWLRQ�\DLWX�GHQJDQ�
QLODL� VLJQLILNDQVL� VHEHVDU� ������� GDUL� WLQJNDW�
DOSKD����GDQ�MXJD�GLWXQMXNNDQ�GHQJDQ�QLODL�7�
VWDWLVWLN� VHEHVDU� �����!� GDUL� ������ NHPXGLDQ�
LQIRUPDWLRQ� TXDOLW\� EHUSHQJDUXK� VHFDUD� WLGDN�
ODQJVXQJ� �LQGLUHFW� HIIHFW�� SRVLWLI � GDQ� VLJQLILNDQ�
WHUKDGDS�XVHU�VDWLVIDFWLRQ�\DQJ�GLPHGLDVL�ROHK�XVH�
\DLWX�GHQJDQ�QLODL�VLJQLILNDQVL�VHEHVDU��������
GDUL� WLQJNDW� DOSKD� ��� GDQ� MXJD� GLWXQMXNNDQ�
GHQJDQ� QLODL� 7� VWDWLVWLN� VHEHVDU� �����!� GDUL�
�����

8QWXN� LQIRUPDWLRQ� TXDOLW\� EHUSHQJDUXK� VHFDUD�
WLGDN� ODQJVXQJ� �LQGLUHFW� HIIHFW�� SRVLWLI � GDQ�
VLJQLILNDQ� WHUKDGDS� XVHU� VDWLVIDFWLRQ� \DQJ�
GLPHGLDVL� ROHK� WUXVW� \DLWX� GHQJDQ� QLODL�
VLJQLILNDQVL�VHEHVDU���������GDUL�WLQJNDW�DOSKD�
��� GDQ� MXJD� GLWXQMXNNDQ� GHQJDQ� QLODL� 7�
VWDWLVWLN� VHEHVDU� ������!�GDUL� �����.HPXGLDQ�
�+ ��LQIRUPDWLRQ�TXDOLW\�EHUSHQJDUXK�SRVLWLI �GDQ��G

VLJQLILNDQ� WHUKDGDS� WUXVW� \DLWX� GHQJDQ� QLODL�
VLJQLILNDQVL�VHEHVDU���������GDUL�WLQJNDW�DOSKD�
��� GDQ� MXJD� GLWXQMXNNDQ� GHQJDQ� QLODL� 7�
VWDWLVWLN�VHEHVDU������!�GDUL�������

6HODQMXWQ\D� XQWXN� SHQJDUXK� V\VWHP� TXDOLW\�
WHUKDGDS�XVH��EHQHILW��XVHU�VDWLVIDFWLRQ�GDQ�WUXVW�\DLWX�
�+ ��V\VWHP�TXDOLW\�EHUSHQJDUXK�VHFDUD�ODQJVXQJ��D

SRVLWLI �GDQ�VLJQLILNDQ�WHUKDGDS�XVH�\DLWX�GHQJDQ�
QLODL� VLJQLILNDQVL� VHEHVDU� ������� GDUL� WLQJNDW�
DOSKD����GDQ�MXJD�GLWXQMXNNDQ�GHQJDQ�QLODL�7�
VWDWLVWLN�VHEHVDU������!�GDUL�������8QWXN�+ ���E

V\VWHP� TXDOLW\� EHUSHQJDUXK� VHFDUD� ODQJVXQJ�
�GLUHFW� HIIHFW�� SRVLWLI � WHWDSL� WLGDN� VLJQLILNDQ�
WHUKDGDS�EHQHILW�\DLWX�GHQJDQ�QLODL�VLJQLILNDQVL�
VHEHVDU������!�GDUL�WLQJNDW�DOSKD����GDQ�MXJD�
GLWXQMXNNDQ� GHQJDQ� QLODL� 7� VWDWLVWLN� VHEHVDU�
�������GDUL�������NHPXGLDQ�XQWXNV\VWHP�TXDOLW\�
EHUSHQJDUXK� VHFDUD� WLGDN� ODQJVXQJ� �LQGLUHFW�
HIIHFW�� SRVLWLI � GDQ� VLJQLILNDQ� WHUKDGDS� EHQHILW�
\DQJ� GLPHGLDVL� ROHK� 8VH� \DLWX� GHQJDQ� QLODL�
VLJQLILNDQVL� VHEHVDU� �������GDUL� WLQJNDW� DOSKD�
��� GDQ� MXJD� GLWXQMXNNDQ� GHQJDQ� QLODL� 7�
VWDWLVWLN�VHEHVDU������!�GDUL������

6HODQMXWQ\D� XQWXN� V\VWHP� TXDOLW\� EHUSHQJDUXK�
VHFDUD�WLGDN�ODQJVXQJ��LQGLUHFW�HIIHFW��SRVLWLI �GDQ�
VLJQLILNDQ�WHUKDGDS�EHQHILW�\DQJ�GLPHGLDVL�ROHK�
XVHU� VDWLVIDFWLRQ� \DLWX� GHQJDQ� QLODL� VLJQLILNDQVL�
VHEHVDU��������GDUL�WLQJNDW�DOSKD����GDQ�MXJD�
GLWXQMXNNDQ� GHQJDQ� QLODL� 7� VWDWLVWLN� VHEHVDU�
�����!� GDUL� �����8QWXN� �+ �� V\VWHP� TXDOLW\��H

EHUSHQJDUXK� VHFDUD� ODQJVXQJ� SRVLWLI � WHWDSL�
VLJQLILNDQ�WHUKDGDS�XVHU�VDWLVIDFWLRQ�\DLWX�GHQJDQ�
QLODL� VLJQLILNDQVL�VHEHVDU�������!�GDUL� WLQJNDW�
DOSKD����GDQ�MXJD�GLWXQMXNNDQ�GHQJDQ�QLODL�7�
V WD W L V W LN � VHEHVDU � � ���� � �� GDU L � � ��� ��
NHPXGLDQXQWXN� V\VWHP� TXDOLW\� EHUSHQJDUXK�
VHFDUD�WLGDN�ODQJVXQJ��LQGLUHFW�HIIHFW��SRVLWLI �GDQ�
VLJQLILNDQ� WHUKDGDS� XVHU� VDWLVIDFWLRQ� \DQJ�
GLPHGLDVL� ROHK� XVH� \DLWX� GHQJDQ� QLODL�
VLJQLILNDQVL� VHEHVDU��������GDUL� WLQJNDW�DOSKD�
��� GDQ� MXJD� GLWXQMXNNDQ� GHQJDQ� QLODL� 7�
VWDWLVWLN�VHEHVDU�������!�GDUL������

.HPXGLDQ� XQWXNV\VWHP� TXDOLW\� EHUSHQJDUXK�
VHFDUD�WLGDN�ODQJVXQJ��LQGLUHFW�HIIHFW��SRVLWLI �GDQ�
VLJQLILNDQ� WHUKDGDS� XVHU� VDWLVIDFWLRQ� \DQJ�
GLPHGLDVL� ROHK� WUXVW� \DLWX� GHQJDQ� QLODL�
VLJQLILNDQVL� VHEHVDU��������GDUL� WLQJNDW�DOSKD�
��� GDQ� MXJD� GLWXQMXNNDQ� GHQJDQ� QLODL� 7�
VWDWLVWLN� VHEHVDU������!�GDUL� ������.HPXGLDQ�
�+ �� V\VWHP� TXDOLW\� EHUSHQJDUXK� SRVLWLI � GDQ��G

VLJQLILNDQ� WHUKDGDS� WUXVW� \DLWX� GHQJDQ� QLODL�
VLJQLILNDQVL�VHEHVDU���������GDUL�WLQJNDW�DOSKD�
��� GDQ� MXJD� GLWXQMXNNDQ� GHQJDQ� QLODL� 7�
VWDWLVWLN�VHEHVDU������!�GDUL��������

8QWXN� SHQJDUXK� VHUYLFH� TXDOLW\� WHUKDGDS� XVH��
EHQHILW��XVHU�VDWLVIDFWLRQ�GDQ�WUXVW�\DLWX8QWXN��+ ���D

VHUYLFH� TXDOLW\� EHUSHQJDUXK� VHFDUD� ODQJVXQJ�
SRVLWLI �GDQ�VLJQLILNDQ�WHUKDGDS�XVH�\DLWX�GHQJDQ�
QLODL� VLJQLILNDQVL�VHEHVDU�������!�GDUL� WLQJNDW�
DOSKD����GDQ�MXJD�GLWXQMXNNDQ�GHQJDQ�QLODL�7�
VWDWLVWLN�VHEHVDU���������GDUL������8QWXN��+ ���E

VHUYLFH� TXDOLW\� EHUSHQJDUXK� VHFDUD� ODQJVXQJ�
�GLUHFW� HIIHFW�� SRVLWLI � WHWDSL� WLGDN� VLJQLILNDQ�
WHUKDGDS�EHQHILW�\DLWX�GHQJDQ�QLODL�VLJQLILNDQVL�
VHEHVDU������!�GDUL�WLQJNDW�DOSKD����GDQ�MXJD�
GLWXQMXNNDQ� GHQJDQ� QLODL� 7� VWDWLVWLN� VHEHVDU�
�������GDUL�������NHPXGLDQ�XQWXN�VHUYLFH�TXDOLW\�
EHUSHQJDUXK� VHFDUD� WLGDN� ODQJVXQJ� �LQGLUHFW�
HIIHFW�� SRVLWLI � GDQ� VLJQLILNDQ� WHUKDGDS� EHQHILW�
\DQJ�GLPHGLDVL�ROHK�8VH�\DLWX�GHQJDQ�QLODL�

+DPLG�GDQ�,NEDO���$QDOLVLV�'DPSDN�.HSHUFD\DDQ�SDGD�3HQJJXQDDQ�0HGLD�3HPDVDUDQ�2QOLQH��H�FRPPHUFH���\DQJ�'LDGRSVL�ROHK�80.0��
3HUVSHNWLI ��0RGHO�'H/RQH�	�0F/HDQ
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VLJQLILNDQVL� VHEHVDU� �������GDUL� WLQJNDW� DOSKD�
��� GDQ� MXJD� GLWXQMXNNDQ� GHQJDQ� QLODL� 7�
VWDWLVWLN�VHEHVDU������!�GDUL�������6HODQMXWQ\D�
XQWXNVHUYLFH� TXDOLW\� EHUSHQJDUXK� VHFDUD� WLGDN�
ODQJVXQJ� �LQGLUHFW� HIIHFW�� SRVLWLI � GDQ� VLJQLILNDQ�
WHUKDGDS� EHQHILW� \DQJ� GLPHGLDVL� ROHK� XVHU�
VDWLVIDFWLRQ� \DLWX� GHQJDQ� QLODL� VLJQLILNDQVL�
VHEHVDU���������GDUL�WLQJNDW�DOSKD����GDQ�MXJD�
GLWXQMXNNDQ� GHQJDQ� QLODL� 7� VWDWLVWLN� VHEHVDU�
������!� GDUL� ������ 8QWXN� �+ �� VHUYLFH� TXDOLW\��H

EHUSHQJDUXK� VHFDUD� ODQJVXQJ� SRVLWLI � GDQ�
VLJQLILNDQ�WHUKDGDS�XVHU�VDWLVIDFWLRQ�\DLWX�GHQJDQ�
QLODL� VLJQLILNDQVL� VHEHVDU���������GDUL� WLQJNDW�
DOSKD����GDQ�MXJD�GLWXQMXNNDQ�GHQJDQ�QLODL�7�
VWDWLVWLN�VHEHVDU������!�GDUL�������VHODQMXWQ\D�
XQWXNVHUYLFH� TXDOLW\� EHUSHQJDUXK� VHFDUD� WLGDN�
ODQJVXQJ� �LQGLUHFW� HIIHFW�� SRVLWLI � GDQ� VLJQLILNDQ�
WHUKDGDS�XVHU�VDWLVIDFWLRQ�\DQJ�GLPHGLDVL�ROHK�XVH�
\DLWX�GHQJDQ�QLODL�VLJQLILNDQVL�VHEHVDU��������
GDUL� WLQJNDW� DOSKD� ��� GDQ� MXJD� GLWXQMXNNDQ�
GHQJDQ� QLODL� 7� VWDWLVWLN� VHEHVDU� �����!� GDUL�
������

6HODQMXWQ\D� XQWXN� VHUYLFH� TXDOLW\� EHUSHQJDUXK�
VHFDUD�WLGDN�ODQJVXQJ��LQGLUHFW�HIIHFW��SRVLWLI �GDQ�
VLJQLILNDQ� WHUKDGDS� XVHU� VDWLVIDFWLRQ� \DQJ�
GLPHGLDVL� ROHK� WUXVW� \DLWX� GHQJDQ� QLODL�
VLJQLILNDQVL� VHEHVDU� �������GDUL� WLQJNDW� DOSKD�
��� GDQ� MXJD� GLWXQMXNNDQ� GHQJDQ� QLODL� 7�
VWDWLVWLN� VHEHVDU� �����!�GDUL� ������.HPXGLDQ�
�+ �� VHUYLFH� TXDOLW\� EHUSHQJDUXK� SRVLWLI � GDQ��G

VLJQLILNDQ� WHUKDGDS� WUXVW� \DLWX� GHQJDQ� QLODL�
VLJQLILNDQVL� VHEHVDU� �������GDUL� WLQJNDW� DOSKD�
��� GDQ� MXJD� GLWXQMXNNDQ� GHQJDQ� QLODL� 7�
VWDWLVWLN�VHEHVDU������!�GDUL������

8QWXN� SHQJDUXK� XVH� WHUKDGDS� XVHU� VDWLVIDFWLRQ�
GDQ�EHQHILW�\DLWX��+ ��XVH�EHUSHQJDUXK�SRVLWLI ��D

GDQ� VLJQLILNDQ� WHUKDGDS� XVHU� VDWLVIDFWLRQ� \DLWX�
GHQJDQ�QLODL�VLJQLILNDQVL�VHEHVDU���������GDUL�
WLQJNDW�DOSKD����GDQ�MXJD�GLWXQMXNNDQ�GHQJDQ�
QLODL�7�VWDWLVWLN�VHEHVDU�������!�GDUL������8QWXN�
�+ �� XVH� EHUSHQJDUXK� SRVLWLI � WHWDSL� WLGDN��E

VLJQLILNDQ� WHUKDGDS� EHQHILW� \DLWX� GHQJDQ� QLODL�
VLJQLILNDQVL�VHEHVDU�������!�GDUL�WLQJNDW�DOSKD�
��� GDQ� MXJD� GLWXQMXNNDQ� GHQJDQ� QLODL� 7�
VWDWLVWLN�VHEHVDU���������GDUL�������NHPXGLDQ�XVH�
EHUSHQJDUXK� VHFDUD� WLGDN� ODQJVXQJ� �LQGLUHFW�
HIIHFW��SRVLWLI �GDQ�VLJQLILNDQ�WHUKDGDS�EHQHILW\DQJ�

GLPHGLDVL�ROHK�XVHU�VDWLVIDFWLRQ�\DLWX�GHQJDQ�QLODL�
VLJQLILNDQVL�VHEHVDU���������GDUL�WLQJNDW�DOSKD�
��� GDQ� MXJD� GLWXQMXNNDQ� GHQJDQ� QLODL� 7�
VWDWLVWLN� VHEHVDU� �����!� GDUL� ������ 8QWXN�
SHQJDUXK� XVHU� VDWLVIDFWLRQ� WHUKDGDS� EHQHILW� �+ ���

XVHU� VDWLVIDFWLRQEHUSHQJDUXK� VHFDUD� ODQJVXQJ�
SRVLWLI � GDQ� VLJQLILNDQ� WHUKDGDS� EHQHILW� \DLWX�
GHQJDQ�QLODL�VLJQLILNDQVL�VHEHVDU���������GDUL�
WLQJNDW�DOSKD����GDQ�MXJD�GLWXQMXNNDQ�GHQJDQ�
QLODL� 7� VWDWLVWLN� VHEHVDU� ������� !� GDUL� ������
8QWXN�SHQJDUXK� WUXVW� WHUKDGDS�XVHU� VDWLVIDFWLRQ�
GDQ�EHQHILW�\DLWX��+ ��WUXVW�EHUSHQJDUXK�VHFDUD��D

ODQJVXQJ� SRVLWLI � GDQ� VLJQLILNDQ� WHUKDGDS� XVHU�
VDWLVIDFWLRQ� \DLWX� GHQJDQ� QLODL� VLJQLILNDQVL�
VHEHVDU���������GDUL�WLQJNDW�DOSKD����GDQ�MXJD�
GLWXQMXNNDQ� GHQJDQ� QLODL� 7� VWDWLVWLN� VHEHVDU�
������� !� GDUL� ������ NHPXGLDQ�+ �� WUXVW��E

EHUSHQJDUXK� VHFDUD� WLGDN� ODQJVXQJ� �LQGLUHFW�
HIIHFW�� SRVLWLI � GDQ� VLJQLILNDQ� WHUKDGDS� EHQHILW�
\DQJ�GLPHGLDVL�ROHK�XVHU�VDWLVIDFWLRQ�\DLWX�GHQJDQ�
QLODL� VLJQLILNDQVL� VHEHVDU���������GDUL� WLQJNDW�
DOSKD����GDQ�MXJD�GLWXQMXNNDQ�GHQJDQ�QLODL�7�
VWDWLVWLN�VHEHVDU��������!�GDUL������

3HPEDKDVDQ�3HQJXMLDQ�+LSRWHVLV
'DUL�KLSRWHVLV�\DQJ�GLDMXNDQ�GLGDOP�SHQHOLWLDQ�
LQL� �7DEHO� ��� GDSDW� GLNHWDKXL� EDKZD� VHSXOXK�
KLSRWHVLV�\DQJ�GLWHULPD�GDQ�DGD�WLJD�KLSRWHVLV�
\DQJ� GLWRODN�� %HULNXW� XUDLDQ� GDUL� WLJD� EHODV�
KLSRWHVLV�\DQJ�GLDMXNDQ�GLGDODP�SHQHOLWLDQ�LQL�
\DLWX�

,QIRUPDWLRQ�4XDOLW\�WHUKDGDS�8VH��+ ��D

+DVLO�DQDOLVLV�PHQXQMXNNDQ�EDKZD� LQIRUPDWLRQ�
TXDOLW\� EHUSHQJDUXK� SRVLWLIGDQ� VLJQLILNDQ�
WHUKDGDS�XVH�� DUWLQ\D�EDKZD�80.0�GL�.RWD�
3DORSR�VHEDJDL�SHQJJXQD�PHQJDQJJDS�EDKZD�
VLVWHP� SHPDVDUDQ� RQOLQH� �H�FRPPHUFH�� PHPLOLNL�
NXDOLWDV� LQIRUPDVL� \DQJ� EDLN� VDDW� GLJXQDNDQ�
GDODP� PHPSURPRVLNDQ� SURGXN�SURGXN�
80.0�GL�.RWD� 3DORSR�� 7HPXDQ� LQL� VHMDODQ�
GHQJDQ�KDVLO�SHQHOLWLDQ�GDUL��+DODZL�GNN�������
PHQHPXNDQ� EDKZD� NXDOLWDV� LQIRUPDVL�
EHUKXEXQJDQ� VHFDUD� VLJQLILNDQ� GHQJDQ�
SHQJJXQDDQ�� 'HQJDQ� GHPLNLDQ� XQWXN� �+ ���D

GDSDW�GLWHULPD��

-XUQDO�0DQDMHPHQ�7HNQRORJL����������������������
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+DPLG�GDQ�,NEDO���$QDOLVLV�'DPSDN�.HSHUFD\DDQ�SDGD�3HQJJXQDDQ�0HGLD�3HPDVDUDQ�2QOLQH��H�FRPPHUFH���\DQJ�'LDGRSVL�ROHK�80.0��
3HUVSHNWLI ��0RGHO�'H/RQH�	�0F/HDQ

3DWK� +LSRWHVLV�
3DWK �&R H I I LF LH Q W��¢�� 7�6WDWLV WLF V �� 3�9DOX H V � +DVLO�

'LUH F W� ,Q G LUH F W� 7R WDO� 'LUH F W� ,Q G LUH F W� 'LUH F W� ,Q G LUH F W� 'LUH F W� ,Q G LUH F W�

,QIRUPDWLRQ�4XDOLW\��!�8VH� +�D� ������ ��
��
������

������� �� �������� �� 'LWHULPD ��

,QIRUPDWLRQ�4XDOLW\��!�%HQHILW�
+�E� �������

������ ������������� �������������� ������ 'LWRODN�
'LWHULP

D�

,QIRUPDWLRQ�4XDOLW\��!�%HQHILW� ������ ������ �� ��������������� ������ ��
'LWHULP

D�
,QIRUPDWLRQB4XDOLW\��!�8VHU�
6DWLVIDFWLRQ�

+�F� ������
������ ������������� �������������� ������'LWHULPD

'LWHULP
D�

,QIRUPDWLRQB4XDOLW\��!�8VHU�
6DWLVIDFWLRQ�

������ ������������� �������������� ������ ��
'LWHULP

D�
,QIRUPDWLRQ�4XDOLW\��!�7UXVW� +�G� ������ �� ������������� �� �������� �� 'LWHULPD ��
6\VWHP�4XDOLW\��!�8VH� +�D� ������ �� ������������� �� �������� �� 'LWHULPD ��

6\VWHP�4XDOLW\��!�%HQHILW��
+�E�� ������

������ ������������� �������������� ������ 'LWRODN�
'LWHULP

D�

6\VWHP�4XDOLW\��!�%HQHILW�� ������ ������ ��� ��������������� ������ ��
'LWHULP

D�

6\VWHP�4XDOLW\��!�8VHU�6DWLVIDFWLRQ�
+�F� ������

������ ������������� �������������� ������ 'LWRODN�
'LWHULP

D�

6\VWHP�4XDOLW\��!�8VHU�6DWLVIDFWLRQ� ������ ������������� �������������� ������ ��
'LWHULP

D�
6\VWHP�4XDOLW\��!�7UXVW� +�G� ������ �� ������������� �� �������� �� 'LWHULPD ��
6HUYLFH�4XDOLW\��!�8VH� +�D� ������ �� ������������� �� �������� �� 'LWRODN� ��

6HUYLFH�4XDOLW\��!�%HQHILW��
+�E� ������

������ ������������� �������������� ������ 'LWRODN�
'LWHULP

D�

6HUYLFH�4XDOLW\��!�%HQHILW�� ������ �������������� ��������������� ������ ��
'LWHULP

D�

6HUYLFH�4XDOLW\��!�8VHU�6DWLVIDFWLRQ�
+�F� ������

������ ������������� �������������� ������'LWHULPD
'LWHULP

D�

6HUYLFH�4XDOLW\��!�8VHU�6DWLVIDFWLRQ� ������ ������������� �������������� ������ ��
'LWHULP

D�
6HUYLFH�4XDOLW\��!�7UXVW� +�G� ������ �� ������������� �� �������� �� 'LWHULPD ��
8VH��!�8VHU�6DWLVIDFWLRQ� +�D� ������ �� ������������� �� �������� �� 'LWHULPD ��

8VH��!�%HQHILW� +�E� ������ ������ ������������� �������������� ������ 'LWRODN�
'LWHULP

D�
8VHU�6DWLVIDFWLRQ��!�%HQHILW� +�� ������ �� ������������� �� �������� �� 'LWHULPD ��
7UXVW��!�8VHUB6DWLVIDFWLRQ�

+��

������ �� ������������� �� �������� �� 'LWHULPD ��

7UXVW��!�%HQHILW� �� ������ �������������� ������ �� ������ ��
'LWHULP

D�

�

7DEHO����
+LSRWHVLV��3DWK�&RHIILFLHQWV��'LUHFW��,QGLUHFW��DQG�7RWDO�HIIHFW���7�6WDWLVWLN��GDQ�3�9DOXHV
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,QIRUPDLRQ�4XDOLW\�WHUKDGDS�%HQHILW�GDQ�,QIRUPDWLRQ�
4XDOLW\� WHUKDGDS� %HQHILW� GLPHGLDVL� 8VH� GDQ�8VHU�
6DWLVIDFWLRQ��+ ��E

+DVLO�DQDOLVLV�XQWXN��+ ��PHQXQMXNNDQ�EDKZD��E

LQIRUPDWLRQ� TXDOLW\� EHUSHQJDUXK� SRVLWLI � WHWDSL�
WLGDN�VLJQLILNDQ�WHUKDGDS�EHQHILW��GLLNXWL�GDPSDN�
LQIRUPDWLRQ� TXDOLW\� WHUKDGDS� EHQHILW� \DQJ�
GLPHGLDVL� ROHK� XVH� EHUSHQJDUXK� SRVLWLI �
VLJQLILNDQ��NHPXGLDQ�GDPSDN�LQIRUPDWLRQ�TXDOLW\�
WHUKDGDS� EHQHILW� \DQJ� GLPHGLDVL� ROHK� XVHU�
VDWLVIDFWLRQ�EHUSHQJDUXK�SRVLWLI �VLJQLILNDQ��'DUL�
KDVLO� LQL� PHPEHULNDQ� LQIRUPDVL� EDKZD�
LQIRUPDWLRQ� 4XDOLW\� WLGDN� EHUGDPSDN� VHFDUD�
ODQJVXQJ� WHUKDGDS� EHQHILW� PHODLQNDQ� KDUXV�
PHODOXL� PHGLDVL� XVH� GDQ� XVHU� VDWLVIDFWLRQ���
%HUGDVDUNDQSDGD��WDEHO���XQWXN�EHVDUQ\D�QLODL�
NRHILVLHQ� SHQJDUXK� ODQJVXQJ� \DLWX� VHEHVDU�
�������SHQJDUXK�WLGDN�ODQJVXQJ�SHUWDPD�\DQJ�
GLPHGLDVL�ROHK�XVH�\DLWX�VHEHVDU�������GDQ�WRWDO�
SHQJDUXKQ\D� \DLWX� VHEHVDU� ������� NHPXGLDQ�
SHQJDUXK�WLGDN�ODQJVXQJ�NHGXD�\DQJ�GLPHGLDVL�
ROHK�XVHU�VDWLVIDFWLRQ�\DLWX�VHEHVDU�������GDQ�WRWDO�
SHQJDUXKQ\D�\DLWX�VHEHVDU��������%HUGDVDUNDQ�
QLODL�NRHILVLHQ�WHUVHEXW�GDSDW�GLNHWDKXL�EDKZD�
WRWDO� SHQJDUXKQ\D� WHUQ\DWD� OHELK� EHVDU� GDUL�
SHQJDUXK�ODQJVXQJQ\D��

+DVLO� LQL� PHQXQMXNNDQ� EDKZD� XVHGDQ� XVHU�
VDWLVIDFWLRQ� PDPSX� EHUSHUDQ� EDLN� GDODP�
PHPHGLDVL� LQIRUPDWLRQ� TXDOLW\� WHUKDGDS� EHQHILW��
DUWLQ\D� PDQIDDW� GDUL� NXDOLWDV� LQIRUPDVL�
SHPDVDUDQ�RQOLQH� �H�FRPPHUFH��DNDQ�EHUGDPSDN�
SDGD� 80.0� GL� .RWD� 3DORSR� SDGD� VDDW�
GLJXQDNDQ� GDQ� GLUDVDNDQ� SXDV� ROHK�80.0��
+DVLO�SHQHOLWLDQ�LQL�PHQGXNXQJ�KDVLO�SHQHOLWLDQ�
\DQJ� WHODK� GLODNXNDQ� VHEHOXPQ\D� ROHK�
)DUKRRPDQG�	�'UXU\���������*DWLDQ���������
.XONDUQL� 	� 5DYLQGUDQ� �������� :X� 	� :DQJ�
��������1DPXQ�GHPLNLDQ�KDVLO�SHQHOLWLDQ�\DQJ�
G L O D NXNDQ � R O HK � % U DG O H \ � GNN � � ���� ��
PHQJKDVLONDQ� WHPXDQ� \DQJ� EHUEHGD� \DLWX�
NXDOLWDV�LQIRUPDVL�WLGDN�EHUSHQJDUXK�WHUKDGDS�
PDQIDDW��'HQJDQ�GHPLNLDQ�XQWXN� �+ �� WLGDN��E

GDSDW�GLWHULPD�

,QIRUPDWLRQ�4XDOLW\� WHUKDGDS�8VHU�6DWLVIDFWLRQ�GDQ�
,QIRUPDWLRQ� 4XDOLW\� WHUKDGDS� 8VHU� 6DWLVIDFWLRQ�
GLPHGLDVL�8VHGDQ�7UXVW��+ ���F

+DVLO�DQDOLVLV�XQWXN��+ ��PHQXQMXNNDQ�EDKZD��H

LQIRUPDWLRQ� TXDOLW\� EHUSHQJDUXK� SRVLVWLI �
VLJQLILNDQ� WHUKDGDS� XVHU� VDWLVIDFWLRQ�� GLLNXWL�
GDPSDN� LQIRUPDWLRQ� TXDOLW\� WHUKDGDS� XVHU�
VDWLVIDFWLRQ�\DQJ�GLPHGLDVL�ROHK�XVH�EHUSHQJDUXK�
SRVLW L I � V LJQLI LNDQ� � NHPXGLDQ� GDPSDN�
LQIRUPDWLRQ�TXDOLW\�WHUKDGDS�XVHU�VDWLVIDFWLRQ�\DQJ�
GLPHGLDVL� ROHK� WUXVW� EHUSHQJDUXK� SRVLWLI �
VLJQLILNDQ��'DUL�KDVLO�LQL�PHPEHULNDQ�LQIRUPDVL�
EDKZD� LQIRUPDWLRQ� TXDOLW\� EHUGDPSDN� VHFDUD�
ODQJVXQJ�PDXSXQ�WLGDN�ODQJVXQJ�WHUKDGDS�XVHU�
VDWLVIDFWLRQ�� %HUGDVDUNDQ� SDGD� �WDEHO� ��� XQWXN�
EHVDUQ\D� QLODL� NRHILVLHQ� SHQJDUXK� ODQJVXQJ�
\D L WX � VHEHVDU � � ���� � � SHQJDU XK� W LGDN�
ODQJVXQJSHUWDPD�\DQJ�GLPHGLDVL�ROHK�XVH�\DLWX�
VHEHVDU� ������ GDQ� WRWDO� SHQJDUXKQ\D� \DLWX�
VHEHVDU� ������� NHPXGLDQ� SHQJDUXK� WLGDN�
ODQJVXQJ�NHGXD�\DQJ�GLPHGLDVL�ROHK�WUXVW�\DLWX�
VHEHVDU� ������ GDQ� WRWDO� SHQJDUXKQ\D� \DLWX�
VHEHVDU�������

%HUGDVDUNDQ� QLODL� NRHILVLHQ� WHUVHEXW� GDSDW�
GLNHWDKXL� EDKZD� WRWDO� SHQJDUXKQ\D� WHUQ\DWD�
OHELK�EHVDU�GDUL�SHQJDUXK� ODQJVXQJQ\D��+DVLO�
LQL�PHQXQMXNNDQ�EDKZD�XVH�GDQ� WUXVW�PDPSX�
EHUSHUDQ� EDLN� GDODP� PHPHGLDVL� LQIRUPDWLRQ�
TXDOLW\�WHUKDGDS�XVHU�VDWLVIDFWLRQ��DUWLQ\D�GDPSDN�
GDUL� LQIRUPDWLRQ� TXDOLW\� WHUKDGDS� XVHU�
VDWLVIDFWLRQ�MXJD�GLWHQWXNDQ�VHMDXK�PDQD�80.0�
VHEDJDL�SHQJJXQD�PHPLOLNL�NHSHUFD\DDQ�SDGD�
V L WHP� LQIRUPDVL � SHPDVDUDQ� RQ O LQH � � H �
FRPPHUFH��+DVLO�SHQHOLWLDQ�LQL�PHQGXNXQJ�KDVLO�
SHQHOLWLDQ� \DQJ� WHODK� GLODNXNDQ� VHEHOXPQ\D�
ROHK� :X� 	� :DQJ� �������� .XONDUQL� 	�
5DYLQGUDQ� �������� &KLX� GNN� ��������'HQJDQ�
GHPLNLDQ�XQWXN�+ ��GDSDW�GLWHULPD��F

,QIRUPDWLRQ�4XDOLW\�WHUKDGDS�7UXVW��+ ��G

+DVLO�DQDOLVLV�XQWXN��+ ��PHQXQMXNNDQ�EDKZD��G

LQIRUPDWLRQ� TXDOLW\� EHUSHQJDUXK� SRVLVWLI �
VLJQLILNDQ�WHUKDGDS�WUXVW��DUWLQ\D�EDKZD�NXDOLWDV�
LQIRUPDVL� \DQJ� GLVDM LNDQ� ROHK� V\VWHP�
SHPDVDUDQ� RQO LQH � �H� FRPPHU FH� � WHUQ\DWD�
EHUGDPSDN� SRVLWLI � WHUKDGDS� NHSHUFD\DDQ�
SHQJJXQD�VLVWHP�\DLWX�80.0�GL�.RWD�3DORSR��
7HPXDQ�LQL�VHMDODQ�GHQJDQ�KDVLO�SHQHOLWLDQ�\DQJ�
GLODNXNDQ� ROHK� .LP� GNN� ������� \DQJ�

-XUQDO�0DQDMHPHQ�7HNQRORJL����������������������
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PHQHPXNDQ� DGDQ\D� KXEXQJDQ� DQWDUD�
LQIRUPDWLRQ� TXDOLW\� GDQ� WUXVW��'HQJDQ�GHPLNLDQ�
XQWXN�+ ��GDSDW�GLWHULPD��G

6\VWHP�4XDOLW\�WHUKDGDS�8VH��+ ��D

6HODQMXWQ\D� SHQHOLWLDQ� LQL� MXJD� PDPSX�
PHPEXNWLNDQ� �+ �� EDKZD� V\VWHP� TXDOLW\��D

EHUSHQJDUXK� SRVLWLI � GDQ� VLJQLILNDQ� WHUKDGDS�
XVH � � DUWLQ\D� EDKZD� SHQJJXQDDQ� VLVWHP�
SHPDVDUDQ� RQ O LQ H � � H � F RPPHU F H � � PDPSX�
PHQGXNXQJ� DNWLYLWDV� SHPDVDUDQ� \DQJ�
GLODNXNDQ�ROHK�80.0�GL�.RWD�3DORSR�NDUHQD�
PHUHND�PHQJDQJJDS�EDKZD�VLVWHP�SHPDVDUDQ�
RQOLQH��H�FRPPHUFH��PHPLOLNL�NXDOLWDV�VLVWHP�\DQJ�
EDLN��7HPXDQ�LQL�VHMDODQ�GHQJDQ�KDVLO�SHQHOLWLDQ�
\DQJ� GLODNXNDQ� ROHK� :DQJ� 	� <DQJ� ��������
/LYDUL���������)LW]JHUDOG�	�5XVVR���������\DQJ�
PHQHPXNDQ�EDKZD�DGD�KXEXQJDQ�SRVLWLI �GDQ�
VLJQLILNDQ� DQWDUD� V\VWHP� TXDOLW\� GHQJDQ� XVH��
'HQJDQ�GHPLNLDQ��+ ��GDSDW�GLWHULPD��D

6\VWHP�4XDOLW\�WHUKDGDS�%HQHILW�GDQ�6\VWHP�4XDOLW\�
WHUKDGDS�%HQHILW�GLPHGLDVL�8VH�GDQ�8VHU�6DWLVIDFWLRQ�
�+ ��E

+DVLO�DQDOLVLV�XQWXN��+ ��PHQXQMXNNDQ�EDKZD��E

V\VWHP�TXDOLW\�EHUSHQJDUXK�SRVLWLI � WHWDSL� WLGDN�
VLJQLILNDQ�WHUKDGDS�EHQHILW��GLLNXWLGDPSDN�V\VWHP�
TXDOLW\�WHUKDGDS�EHQHILW�\DQJ�GLPHGLDVL�ROHK�8VH�
EHUSHQJDUXK� SRVLWLI � VLJQLILNDQ�� NHPXGLDQ�
GDPSDN� V\VWHP� TXDOLW\� WHUKDGDS� EHQHILW� \DQJ�
GLPHGLDVL� ROHK� XVHU� VDWLVIDFWLRQ� EHUSHQJDUXK�
SRVLWLI � VLJQLILNDQ��'DUL� KDVLO� LQL�PHPEHULNDQ�
LQIRUPDVL�EDKZD�V\VWHP�TXDOLW\�WLGDN�EHUGDPSDN�
VHFDUD� ODQJVXQJ� WHUKDGDS� EHQHILW� PHODLQNDQ�
KDUXV�PHODOXL�PHGLDVL� XVH�GDQ� XVHU� VDWLVIDFWLRQ��
%HUGDVDUNDQ�SDGD��WDEHO����XQWXN�EHVDUQ\D�QLODL�
NRHILVLHQ� SHQJDUXK� ODQJVXQJ� \DLWX� VHEHVDU�
�������SHQJDUXK�WLGDN�ODQJVXQJ�SHUWDPD�\DQJ�
GLPHGLDVL�ROHK�XVH�\DLWX�VHEHVDU�������GDQ�WRWDO�
SHQJDUXKQ\D� \DLWX� VHEHVDU� ������� NHPXGLDQ�
SHQJDUXK�WLGDN�ODQJVXQJ�NHGXD�\DQJ�GLPHGLDVL�
ROHK�XVHU�VDWLVIDFWLRQ�\DLWX�VHEHVDU�������GDQ�WRWDO�
SHQJDUXKQ\D�\DLWX�VHEHVDU��������%HUGDVDUNDQ�
QLODL�NRHILVLHQ�WHUVHEXW�GDSDW�GLNHWDKXL�EDKZD�
WRWDO� SHQJDUXKQ\D� OHELK� EHVDU� GDUL� SHQJDUXK�
ODQJVXQJQ\D��+DVLO�LQL�PHQXQMXNNDQ�EDKZD�XVH�
GDQ�XVHU�VDWLVIDFWLRQ�PDPSX�EHUSHUDQ�EDLN�GDODP�
PHPHGLDVL�V\VWHP�TXDOLW\�WHUKDGDS�EHQHILW��DUWLQ\D�
PDQIDDW� GDUL� NXDOLWDV� VLVWHP� LQIRUPDVL�
SHPDVDUDQ�RQOLQH��H�FRPPHUFH��DNDQ�EHUGDPSDN�

SDGD� 80.0� GL� .RWD� 3DORSR� SDGD� VDDW�
GLJXQDNDQ�GDQ� GLUDVDNDQ�SXDV� ROHK�80.0��
+DVLO�SHQHOLWLDQ�LQL�PHQGXNXQJ�KDVLO�SHQHOLWLDQ�
\DQJ�WHODK�GLODNXNDQ�VHEHOXPQ\D�ROHK�:L[RP�
GDQ�:DWVRQ��������GDQ�*HIHQ���������%HUEHGD�
GHQJDQ� KDVLO� SHQHOLWLDQ� \DQJ� GLODNXNDQ� ROHK�
*RRGKXH� 	� 7KRPSVRQ� ������� EDKZD� WLGDN�
DGD� KXEXQJDQ� NXDOLWDV� VLVWHP� GDQ� PDQIDDW��
'HQJDQ�GHPLNLDQ��+ ��WLGDN�GDSDW�GLWHULPD��E

6\VWHP�4XDOLW\�WHUKDGDS�8VHU�6DWLVIDFWLRQ�GDQ�6\VWHP�
4XDOLW\�WHUKDGDS�8VHU�6DWLVIDFWLRQ�GLPHGLDVL�8VH�GDQ�
7UXVW��+ ���F

+DVLO�DQDOLVLV�XQWXN��+ ��PHQXQMXNNDQ�EDKZD��H

V\VWHP�TXDOLW\�EHUSHQJDUXK�SRVLVWLI �WHWDSL�WLGDN�
V L JQ L I L NDQ � W H UKDGDS � X V H U � V D W L V I D F W L R Q ��
GLLNXWLGDPSDN� V\VWHP� TXDOLW\� WHUKDGDS� XVHU�
VDWLVIDFWLRQ�\DQJ�GLPHGLDVL�ROHK�XVH�EHUSHQJDUXK�
SRVLWLI � VLJQLILNDQ�� NHPXGLDQ� GDPSDNV\VWHP�
TXDOLW\�WHUKDGDS�XVHU�VDWLVIDFWLRQ�\DQJ�GLPHGLDVL�
ROHK�WUXVW�EHUSHQJDUXK�SRVLWLI �VLJQLILNDQ�'DUL�
KDVLO� LQL�PHPEHULNDQ� LQIRUPDVL�EDKZD� V\VWHP�
TXDOLW\� EHUGDPSDN� VHFDUD� ODQJVXQJ� PDXSXQ�
WLGDN� ODQJVXQJ� WHUKDGDS� XVHU� VDWLVIDFWLRQ��
%HUGDVDUNDQ�SDGD��WDEHO����XQWXN�EHVDUQ\D�QLODL�
NRHILVLHQ� SHQJDUXK� ODQJVXQJ� \DLWX� VHEHVDU�
�������SHQJDUXK�WLGDN�ODQJVXQJ�SHUWDPD�\DQJ�
GLPHGLDVL�ROHK�XVH�\DLWX�VHEHVDU�������GDQ�WRWDO�
SHQJDUXKQ\D� \DLWX� VHEHVDU� ������� NHPXGLDQ�
SHQJDUXK�WLGDN�ODQJVXQJ�NHGXD�\DQJ�GLPHGLDVL�
ROHK� WUXVW� \DLWX� VHEHVDU� ������ GDQ� WRWDO�
SHQJDUXKQ\D�\DLWX�VHEHVDU��������

%HUGDVDUNDQ� QLODL� NRHILVLHQ� WHUVHEXW� GDSDW�
GLNHWDKXL� EDKZD� WRWDO� SHQJDUXKQ\D� WHUQ\DWD�
OHELK�EHVDU�GDUL�SHQJDUXK�ODQJVXQJQ\D��+DVLO�
LQL�PHQXQMXNNDQ�EDKZD�XVH�GDQ� WUXVW�PDPSX�
EHUSHUDQ�EDLN�GDODP�PHPHGLDVL� V\VWHP�TXDOLW\�
WHUKDGDS� XVHU� VDWLVIDFWLRQ�� DUWLQ\D� GDPSDN� GDUL�
V\VWHP� TXDOLW\� WHUKDGDS� XVHU� VDWLVIDFWLRQ� MXJD�
GLWHQWXNDQ� VHMDXK� PDQD� 80.0� VHEDJDL�
SHQJJXQD�PHPLOLNL�NHSHUFD\DDQ�SDGD�NXDOLWDV�
VLVWHP� SHPDVDUDQ� RQOLQH� �H�FRPPHUFH��� +DVLO�
SHQHOLWLDQ�LQL�PHQGXNXQJ�KDVLO�SHQHOLWLDQ�\DQJ�
WHODK�GLODNXNDQ�VHEHOXPQ\D�ROHK�:DQJ�	�<DQJ�
� � � �� � � � / L YD U L � � � � � � � � � .X O N D U Q L � 	�
5DYLQGUDQ��������:X�	�:DQJ���������+DODZL�
GNN���������

+DPLG�GDQ�,NEDO���$QDOLVLV�'DPSDN�.HSHUFD\DDQ�SDGD�3HQJJXQDDQ�0HGLD�3HPDVDUDQ�2QOLQH��H�FRPPHUFH���\DQJ�'LDGRSVL�ROHK�80.0��
3HUVSHNWLI ��0RGHO�'H/RQH�	�0F/HDQ
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3HQHOLWLDQ�\DQJ�ODLQ�PHQJKDVLONDQ�WHPXDQ�\DQJ�
EHUEHGD�VHSHUWL�\DQJ�GL�ODNXNDQ�ROHK�6XNLUPDQ�
GNN� ������� GHQJDQ� KDVLO� SHQHOLWLDQ� EDKZD�
NXDOLWDV� VLVWHP� EHUSHQJDUXK� WLGDN� VLJQLILNDQ�
WHUKDGDS� NHSXDVDQ� SHQJJXQD�'HQJDQ�
GHPLNLDQ��+ ��WLGDN�GDSDW�GLWHULPD��F

6\VWHP�4XDOLW\�GDQ�7UXVW��+ ��G

7HPXDQ� VHODQMXWQ\D� PDPSX� PHPEXNWLNDQ�
�+ ��EDKZD�V\VWHP�TXDOLW\�EHUSHQJDUXK�SRVLVWLI ��G

VLJQLILNDQ� WHUKDGDS� WUXVW�� DUWLQ\D� EDKZD�
80.0� GL� .RWD� 3DORSR� PHPLOLNL� WLQJNDW�
NHSHUFD\DDQ�\DQJ�EDLN�WHUKDGDS�NXDOLWDV�VLVWHP�
SHPDVDUDQ� RQOLQH� �H�FRPPHUFH��� 7HPXDQ� LQL�
VHMDODQ�GHQJDQ�KDVLO�SHQHOLWLDQ�\DQJ�GLODNXNDQ�
ROHK�0F.QLJKW�� /DQNWRQ��1LFRODRX��	�3ULFH�
������� GDQ� 9DQFH� GNN� �������� PHQHPXNDQ�
EDKZD� NXDO L WDV� V LVWHP� �V\V W HP� TXDO L W\��
EHUSHQJDUXK� VLJQLILNDQ� WHUKDGDS� WUXVW� SDGD�
PRELOH� FRPPHUFH� WHFKQRORJLHV�'HQJDQ� GHPLNLDQ�
�+ ��GDSDW�GLWHULPD��G

6HUYLFH�4XDOLW\�WHUKDGDS�8VH��+ ���D

+DVLO�SHQHOLWLDQ�VHODQMXWQ\D�\DLWX�PHQHPXNDQ�
DGDQ\D�SHQJDUXK�SRVLWLI �WHWDSL�WLGDN�VLJQLILNDQ�
DQWDUD�VHUYLFH�TXDOLW\�WHUKDGDS�XVH��DUWLQ\D�EDKZD�
NXDOLWDV� SHOD\DQDQ� \DQJ� GLUDVDNDQ� VDDW�
PHQJJXQDNDQ� VLVWHP� SHPDVDUDQ� RQOLQH� �H�
FRPPHUFH�� WLGDN� ODQJVXQJ� GLUDVDNDQ� ROHK�
80.0� G L � .R W D � 3D O R SR � S D G D � V D D W�
PHQJJXQDNDQ� VLVWHP� WHUVHEXW��+DO� LQL� VHVXDL�
GHQJDQ� WHPXDQ� SHQHOLWL� GLODSDQJDQ� EDKZD�
PHUHND�PHPLOLNL� DQJJDSDQ� EDKZD� MHQLV�MHQLV�
VLVWHP� SHPDVDUDQ� RQOLQH� �H�FRPPHUFH�� \DQJ�
PHUHND� JXQDNDQ� VDDW� LQL� GLSHUVHSVL� VDPD�
NDUHQD�SHQJJXQD�\DLWX�80.0�GL�.RWD�3DORSR�
OHELK� GRPLQDQ� KDQ\D� PHQJJXQDNDQ� VLVWHP�
WHUVHEXW�XQWXN�PHPSHUNHQDONDQ�SURGXN�DWDX�
MDVD�80.0�GL�.RWD�3DORSR�VDMD��MDUDQJ�VHNDOL�
G D U L � 80.0� G L � .R W D � 3D O R S R � \ D Q J�
PHPDQIDDWNDQ� VLVWHP� WHUVHEXW� VHFDUD� XWXK��
+DVLO�WHPXDQ�LQL�VHMDODQ�GHQJDQ�KDVLO�SHQHOLWLDQ�
\DQJ�GLODNXNDQ�ROHK�+DODZL�GNN���������GHQJDQ�
KDVLO� SHQHOLWLDQ� EDKZD� NXDOLWDV� OD\DQDQ� WLGDN�
PHPSUHGLNVL� QLDW� XQWXN� PHQJJXQDNDQ��
'HQJDQ�GHPLNLDQ��+ ��WLGDN�GDSDW�GLWHULPD��D

6HUYLFH�4XDOLW\�WHUKDGDS�%HQHILW�GDQ�6HUYLFH�4XDOLW\�
WHUKDGDS�%HQHILW�GLPHGLDVL�8VH�GDQ�8VHU�6DWLVIDFWLRQ�
�+ ��E

+DVLO�DQDOLVLV�XQWXN��+ ��PHQXQMXNNDQ�EDKZD��E

VHUYLFH� TXDOLW\�EHUSHQJDUXK�SRVLWLI � WHWDSL� WLGDN�
VLJQLILNDQ� WHUKDGDS� EHQHILW�� GLLNXWL� GDPSDN�
VHUYLFH� TXDOLW\� WHUKDGDS� EHQHILW� \DQJ� GLPHGLDVL�
ROHK� XVH� EHUSHQJDUXK� SRVLWLI � VLJQLILNDQ��
NHPXGLDQ�GDPSDNVHUYLFH�TXDOLW\�WHUKDGDS�EHQHILW�
\DQJ � G LPHG LD V L � R O HK � X V H U � V D W L V I D F W L R Q�
EHUSHQJDUXK�SRVLWLI � VLJQLILNDQ��'DUL�KDVLO� LQL�
PHPEHULNDQ� LQIRUPDVL� EDKZD� VHUYLFH� TXDOLW\�
WLGDN� EHUGDPSDN� VHFDUD� ODQJVXQJ� WHUKDGDS�
EHQHILW�PHODLQNDQ�KDUXV�PHODOXL�PHGLDVL�XVH�GDQ�
XVHU� VDWLVIDFWLRQ�� � %HUGDVDUNDQ� SDGD� �WDEHO� ���
XQWXN� EHVDUQ\D� QLODL� NRHILVLHQ� SHQJDUXK�
ODQJVXQJ�\DLWX� VHEHVDU��������SHQJDUXK� WLGDN�
ODQJVXQJ�SHUWDPD�\DQJ�GLPHGLDVL�ROHK�XVH�\DLWX�
VHEHVDU� ������ GDQ� WRWDO� SHQJDUXKQ\D� \DLWX�
VHEHVDU� ������� NHPXGLDQ� SHQJDUXK� WLGDN�
ODQJVXQJ� NHGXD� \DQJ� GLPHGLDVL� ROHK� XVHU�
VDWLVIDFWLRQ� \DLWX� VHEHVDU� ������ GDQ� WRWDO�
SHQJDUXKQ\D�\DLWX�VHEHVDU��������

%HUGDVDUNDQ� QLODL� NRHILVLHQ� WHUVHEXW� GDSDW�
GLNHWDKXL� EDKZD� WRWDO� SHQJDUXKQ\D� WHUQ\DWD�
OHELK�EHVDU�GDUL�SHQJDUXK� ODQJVXQJQ\D��+DVLO�
LQL�PHQXQMXNNDQ�EDKZD�XVH�GDQ�XVHU�VDWLVIDFWLRQ�
PDPSX�EHUSHUDQ�EDLN�GDODP�PHPHGLDVL�VHUYLFH�
TXDOLW\� WHUKDGDS� EHQHILW�� DUWLQ\D� PDQIDDW� GDUL�
NXDOLWDV�SHOD\DQDQ�SHPDVDUDQ�RQOLQH��H�FRPPHUFH��
DNDQ�EHUGDPSDN�SDGD�80.0�GL�.RWD�3DORSR�
SDGD�VDDW�GLJXQDNDQ�GDQ�GLUDVDNDQ�SXDV�ROHK�
80.0��+DVLO�SHQHOLWLDQ�LQL�PHQGXNXQJ�KDVLO�
SHQHOLWLDQ� \DQJ� WHODK� GLODNXNDQ� VHEHOXPQ\D�
ROHK�*HIHQ���������$JDUZDO�	�3UDVDG���������
*HIHQ� 	� .HLO� �������� %HUEHGD� GHQJDQ� KDVLO�
SHQHOLWLDQ�\DQJ�GLODNXNDQ�ROHK�.RVLWDQXULW�GNN�
�������� EDKZD� WLGDN� DGD� KXEXQJDQ� DQWDUD�
NXDOLWDV� OD\DQDQ� GDQ� PDQIDDW�� 'HQJDQ�
GHPLNLDQ��+ ��WLGDN�GDSDW�GLWHULPD��E

-XUQDO�0DQDMHPHQ�7HNQRORJL����������������������
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6HUYLFH�4XDOLW\�WHUKDGDS�8VHU�6DWLVIDFWLRQ�GDQ�6HUYLFH�
4XDOLW\�WHUKDGDS�8VHU�6DWLVIDFWLRQ�GLPHGLDVL�8VH�GDQ�
7UXVW��+ ���F

+DVLO�DQDOLVLV�XQWXN��+ ��PHQXQMXNNDQ�EDKZD��H

VHUYLFH� TXDOLW\� EHUSHQJDUXK� SRVLVWLI � VLJQLILNDQ�
WHUKDGDS�XVHU�VDWLVIDFWLRQ��GLLNXWL�GDPSDN�VHUYLFH�
TXDOLW\� WHUKDGDS�XVHU� VDWLVIDFWLRQ�\DQJ�GLPHGLDVL�
ROHK� XVH� EHUSHQJDUXK� SRVLWLI � VLJQLILNDQ��
NHPXGLDQ� GDPSDNVHUYLFH� TXDOLW\� WHUKDGDS� XVHU�
VD W L V I D F W L RQ � \DQJ� G LPHGLDV L � R OHK � W U X V W�
EHUSHQJDUXK� SRVLWLI � VLJQLILNDQ�'DUL� KDVLO� LQL�
PHPEHULNDQ� LQIRUPDVL� EDKZD� VHUYLFH� TXDOLW\�
EHUGDPSDN� VHFDUD� ODQJVXQJ� PDXSXQ� WLGDN�
ODQJVXQJ�WHUKDGDS�XVHU�VDWLVIDFWLRQ��%HUGDVDUNDQ�
SDGD� �WDEHO� ��� XQWXN� EHVDUQ\D� QLODL� NRHILVLHQ�
SHQJDUXK� ODQJVXQJ� \DLWX� VHEHVDU� �������
SHQJDUXK� WLGDN� ODQJVXQJ� SHUWDPD� \DQJ�
GLPHGLDVL�ROHK�XVH�\DLWX�VHEHVDU�������GDQ�WRWDO�
SHQJDUXKQ\D� \DLWX� VHEHVDU� ������� NHPXGLDQ�
SHQJDUXK�WLGDN�ODQJVXQJ�NHGXD�\DQJ�GLPHGLDVL�
ROHK� WUXVW� \DLWX� VHEHVDU� ������ GDQ� WRWDO�
SHQJDUXKQ\D�\DLWX�VHEHVDU��������%HUGDVDUNDQ�
QLODL�NRHILVLHQ�WHUVHEXW�GDSDW�GLNHWDKXL�EDKZD�
WRWDO� SHQJDUXKQ\D� WHUQ\DWD� OHELK� EHVDU� GDUL�
SHQJDUXK�ODQJVXQJQ\D��+DVLO�LQL�PHQXQMXNNDQ�
EDKZD� XVH� GDQ� WUXVW� PDPSX� EHUSHUDQ� EDLN�
GDODP� PHPHGLDVL� LQIRUPDWLRQ� TXDOLW\� WHUKDGDS�
XVHU�VDWLVIDFWLRQ��DUWLQ\D�GDPSDN�GDUL�VHUYLFH�TXDOLW\�
WHUKDGDS� XVHU� VDWLVIDFWLRQ� MXJD� GLWHQWXNDQ� SDGD�
SHQJJXQDDQ�GDQ�VHMDXK�PDQD�80.0�VHEDJDL�
SHQJJXQD� PHPLOLNL� NHSHUFD\DDQ� SDGD� VLWHP�
LQIRUPDVL� SHPDVDUDQ� RQOLQH� �H�FRPPHUFH���+DVLO�
SHQHOLWLDQ�LQL�PHQGXNXQJ�KDVLO�SHQHOLWLDQ�\DQJ�
WHODK�GLODNXNDQ�VHEHOXPQ\D�ROHK�:DQJ�	�<DQJ�
�������� /HFOHUFT� �������� GDQ� +DODZL� GNN�
��������'HQJDQ�GHPLNLDQ��+ ��GDSDW�GLWHULPD��F

6HUYLFH�4XDOLW\�GDQ�7UXVW��+ ��G

+DVLO� SHQHOLW LDQ� VHODQMXWQ\D� �+ �MXJD�� G

PHQHPXNDQ� DGDQ\D� SHQJDUXK� SRVLWLI � GDQ�
VLJQLILNDQ� VHUYLFH� TXDOLW\� WHUKDGDS� WUXVW�� DUWLQ\D�
EDKZD� NXDOLWDV� OD\DQDQ� \DQJ� WHUVHGLD� SDGD�
VLVWHP�SHPDVDUDQ�RQOLQH��H�FRPPHUFH��EHUGDPSDN�
SRVLWLI �WHUKDGDS�NHSHUFD\DDQ�80.0�GL�.RWD�
3DORSR�GDODP�PHQJJXQDNDQ�VLVWHP�SHPDVDUDQ�
RQOLQH� �H�FRPPHUFH��� 7HPXDQ� LQL� VHMDODQ� GHQJDQ�
KDVLO�SHQHOLWLDQ�\DQJ�GLODNXNDQ�ROHK�&DFHUHV�	�
3DSDURLGDPLV� �������� \DQJ� PHQJNDML� WHQWDQJ�
EXVLQHVV�WR�EXVLQHVV� OR\DOW\� PHQHPXNDQ� KDVLO�
SHQHOLWLDQ�EDKZD�NXDOLWDV�OD\DQDQ��VHUYLFH�TXDOLW\��
PDPSX� PHPSUHGLVNVL� NHSHUFD\DDQ� �WUXVW���
'HQJDQ�GHPLNLDQ��+ ��GDSDW�GLWHULPD��G

8VH�GDQ�8VHU�6DWLVIDFWLRQ��+ ��D

+DVLO� WHPXDQ� GLGDODP� SHQHOLWLDQ� LQL� MXJD�
PHQHPXNDQ�EDKZD�WHUGDSDW�SHQJDUXK�SRVLWLI �
GDQ� VLJQLILNDQ� DQWDUD� XVH� WHUKDGDS� XVHU�
VDWLVIDFWLRQ�� DUWLQ\D� EDKZD� 80.0� GL� .RWD�
3DORSRWHODK� PHUDVDNDQ� NHSXDVDQ� GDUL�
SHQJJXQDDQ�VLVWHP�LQIRUPDVL�SHPDVDUDQ�RQOLQH�
�H�FRPPHUFH���+DVLO�SHQHOLWLDQ�LQL�VHMDODQ�GHQJDQ�
SHQHOLWLDQ�\DQJ�WHODK�GLODNXNDQ�ROHK�:DQJ�	�
<DQJ� ��������+DODZL�GNN� ��������*HOGHUPDQ�
��������GDQ�&KLX�GNN���������'HQJDQ�GHPLNLDQ�
�+ ��GDSDW�GLWHULPD��D

8VH� WHUKDGDS%HQHILW� GDQ� 8VH� WHUKDGDS� %HQHILW�
GLPHGLDVL�8VHU�6DWLVIDFWLRQ��+ ��E

/HELK� ODQMXW� KDVLO� DQDOLVLV� XQWXN� �+ ���E

PHQXQMXNNDQ� EDKZD� WHUGDSDW� SHQJDUXK�
SRVLVWLI � WHWDSL� WLGDN� VLJQLILNDQ� DQWDUD� XVH�
GHQJDQ�EHQHILW��NHPXGLDQ�GDPSDN�XVH�WHUKDGDS�
EHQHILW� \DQJ� GLPHGLDVL� ROHK� XVHU� VDWLVIDFWLRQ�
EHUSHQJDUXK�SRVLWLI �GDQ�VLJQLILNDQ��'DUL�KDVLO�
LQL� PHPEHULNDQ� LQIRUPDVL� EDKZD� XVH� WLGDN�
EHUGDPSDN� VHFDUD� ODQJVXQJ� WHUKDGDS� EHQHILW�
PHODLQNDQ� KDUXV� PHODOXL� PHGLDVL� XVHU�
VDWLVIDFWLRQ�%HUGDVDUNDQ� SDGD� �WDEHO� ��� XQWXN�
EHVDUQ\D� QLODL� NRHILVLHQ� SHQJDUXK� ODQJVXQJ�
\DLWX�VHEHVDU��������NHPXGLDQ�SHQJDUXK�WLGDN�
ODQJVXQJ� \DQJ� GLPHGLDVL� ROHK� XVHU� VDWLVIDFWLRQ�
\DLWX�VHEHVDU�������GDQ�WRWDO�SHQJDUXKQ\D�\DLWX�
VHEHVDU� ������� %HUGDVDUNDQ� QLODL� NRHILVLHQ�
WHUVHEXW� GDSDW� GLNHWDKXL� EDKZD� WRWDO�
SHQJDUXKQ\D� WHUQ\DWD� OHELK� EHVDU� GDUL�
SHQJDUXK�ODQJVXQJQ\D�+DVLO�LQL�PHQXQMXNNDQ�
EDKZD� XVHU� VDWLVIDFWLRQ� PDPSX� EHUSHUDQ� EDLN�
GDODP� PHPHGLDVL� XVHWHUKDGDS� EHQHILW�� DUWLQ\D�
PDQIDDW�GDUL�SHQJJXQDDQ�SHPDVDUDQ�RQOLQH��H�
FRPPHUFH��DNDQ�EHUGDPSDN�WHUOHELK�GDKXOX�SDGD�
NHSXDVDQ�80.0�GL�.RWD� 3DORSR� SDGD� VDDW�
PHQJJXQDNDQ� VLVWHP� LQIRUPDVL� SHPDVDUDQ�
RQOLQH� �H�FRPPHUFH��� +DVLO� SHQHOLWLDQ� LQL�
PHQGXNXQJ� KDVLO� SHQHOLWLDQ� \DQJ� WHODK�
GLODNXNDQ�VHEHOXPQ\D�ROHK�/LYDUL���������:X�
	�:DQJ� �������� PHQJKDVLONDQ� WHPXDQ� \DQJ�
EHUEHGD� GLPDQD� WLGDN� PHQHPXNDQ� DGDQ\D�
KXEXQJDQ�DQWDUD�XVH�GDQ�QHW�EHQHILWV��.HPXGLDQ�
SHQHOLWLDQ�\DQJ�GLODNXNDQ�ROHK�=KX�	�.UDHPHU�
��������'HYDUDM�	�.RKOL���������PHQHPXNDQ�
DGDQ\D� PRGHUDW� VXSSRUW� DQWDUD� XVH� GDQ� EHQHILW��
'HQJDQ�GHPLNLDQ��+ ��WLGDN�GDSDW�GLWHULPD��E

+DPLG�GDQ�,NEDO���$QDOLVLV�'DPSDN�.HSHUFD\DDQ�SDGD�3HQJJXQDDQ�0HGLD�3HPDVDUDQ�2QOLQH��H�FRPPHUFH���\DQJ�'LDGRSVL�ROHK�80.0��
3HUVSHNWLI ��0RGHO�'H/RQH�	�0F/HDQ
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8VHU�6DWLVIDFWLRQ�GDQ�1HWB%HQHILW��+ ��
6HODQMXWQ\D� SHQHOLWLDQ� LQL� PHQJKDVLONDQ�
WHPXDQ�EDKZD�WHUGDSDW�SHQJDUXK�SRVLWLI �GDQ�
VLJQLILNDQ� DQWDUD� XVHU� VDWLVIDFWLRQ� WHUKDGDS� QHW�
EHQHILW�� DUWLQ\D� EDKZD� SHQJJXQD� VLVWHP� \DLWX�
80.0� GL� .RWD� 3DORSR� GDSDW� PHUDVDNDQ�
PDQIDDW� GDUL� SHQJJXQDDQ� VLVWHP� SHPDVDUDQ�
RQOLQH��H�FRPPHUFH��EDJL�SHUNHPEDQJDQ�80.0�
GL�.RWD�3DORSR��'LPDQD�VHPDNLQ�SXDV�80.0�
SDGD� VLVWHP� LQIRUPDVL� SHPDVDUDQ� RQOLQH� �H�
FRPPHUFH��PDND� DNDQ�PHQLQJNDWNDQ� LQWHQVLWDV�
PHUHND�XQWXN�PDX�WHUXV�PHQJJXQDNDQ�VLVWHP�
LQIRUPDVL� SHPDVDUDQ� RQOLQH� �H�FRPPHUFH��
VHKLQJJD� GDU L � SHQLQJNDWDQ� LQWHQVL WDV�
SHQJJXQDDQ� WHUVHEXW� DNDQ� EHUGDPSDN�
WHUKDGDS� PDQIDDW� EDJL� 80.0� VHSHUWL�
WHUFLSWDQ\D� PDUNHW� VKDUH�� +DVLO� WHPXDQ� LQL�
VHMDODQ�GHQJDQ�KDVLO�SHQHOLWLDQ�\DQJ�GLODNXNDQ�
ROHK�:DQJ�	�<DQJ���������0F*LOO�GNN���������
/DZ�	�1JDL���������*HOGHUPDQ���������/LYDUL�
�������� \DQJ� PHQHPXNDQ� EDKZD� WHUGDSDW�
KXEXQJDQ� \DQJ� SRVLWI � GDQ� VLJQLILNDQ� DQWDUD�
XVHU� VDWLVIDFWLRQ� WHUKDGDS� QHW� EHQHILW�� 'HQJDQ�
GHPLNLDQ��+ ��GDSDW�GLWHULPD��

7UXVW�GDQ�8VHU�6DWLVIDFWLRQ��+ ��GDQ�7UXVW�WHUKDGDS��D

%HQHILW�\DQJ�GLPHGLDVL�ROHK�8VHU�6DWLVIDFWLRQ��+ ��E

3HQHOLWLDQ�LQL�MXJD�PHQJKDVLONDQ�WHPXDQ�EDKZD�
WHUGDSDW� SHQJDUXK� SRVLWLI � VLJQLILNDQ� DQWDUD�
WUXVW� GHQJDQ� XVHU� VDWLVIDFWLRQ�� DUWLQ\D� EDKZD�
NHSHUFD\DDQ�WHUKDGDS�VLVWHP�SHPDVDUDQD�RQOLQH�
�H�FRPPHUFH��\DQJ�GLSRVLVLNDQ�VHEDJDL�NRQVWUXN�
\DQJ� GLNRODERUDVLNDQ� NHGDODP�PRGHO�'H/RQH�
	� 0F/HDQ� �������� WHUQ\DWD� EHUSHUDQ� EDLN�
G D O DP � P H Q J J DPE D U N D Q � I H Q RP H Q D�
SHQJJXQDDQ�VLVWHP�LQIRUPDVL�SHPDVDUDQ�RQOLQH�
�H�FRPPHUFH��� GLPDQD� SHQJJXQD� VLVWHP� \DLWX�
80.0� GL� .RWD� 3DORSR� WHUQ\DWD� PHPLOLNL�
W LQJNDW � NHSHUFD\DDQ� WHUKDGDS� V LV WHP�
SHPDVDUDQ�RQOLQH��H�FRPPHUFH���+DVLO�WHPXDQ�LQL�
VHMDODQ�GHQJDQ�KDVLO�SHQHOLWLDQ�\DQJ�GLODNXNDQ�
ROHK� 6KLDX�	� /XR� �������� \DQJ�PHQHPXNDQ�
EDKZD� WHUGDSDW� KXEXQJDQ� \DQJ� SRVLWI � GDQ�
VLJQLILNDQ�DQWDUD�WUXVW�GHQJDQ�XVHU�VDWLVIDFWLRQ�

'HQJDQ� GHPLNLDQ� �+ �� GDSDW� GLWHULPD���D

.HPXGLDQ� �+ ��GDPSDN� WUXVW� WHUKDGDS�EHQHILW��E

\DQJ � G LPHG LD V L � R O HK � X V H U � V D W L V I D F W L R Q�
EHUSHQJDUXK� SRVLWLI � GDQ� VLJQLILNDQ�� 'LPDQD�
EHVDUQ\D� QLODL� NRHILVLHQ� SHQJDUXK� WLGDN�

ODQJVXQJ� �LQGLUHFW�� \DQJ� GLPHGLDVL� ROHK� XVHU�
VDWLVIDFWLRQ�\DLWX�VHEHVDU��������+DVLO�SHQHOLWLDQ�
LQL�PHQXQMXNNDQ�EDKZD�XVHU�VDWLVIDFWLRQ�PDPSX�
EHUSHUDQ�EDLN�GDODP�PHPHGLDVL� WUXVWWHUKDGDS�
EHQHILW�� DUWLQ\D�GLVDDW�80.0�PHUDVD�SHUFD\D�
GDQ�SXDV�SDGD�SHQJJXQDDQ� VLVWHPSHPDVDUDQ�
RQOLQH� �H�FRPPHUFH�� PDND� DNDQ� PHQLQJNDWNDQ�
LQWHQVLWDV� XQWXN� PDX� PHQJJXQDNDQ� VLVWHP�
WHUVHEXW�VHFDUD�EHUXODQJ�XODQJ�VHKLQJJD�DNDQ�
EHUGDPSDN� WHUKDGDS� PDQIDDW� EDJL� 80.0�
VHSHU W L � PHQLQJNDWQ\D� FXV WRPHU � OR\D O W \��
SURGXNWLYLWDV � � PDUNHW� VKDU H� GDQFXVWRPHU�
UHVSRQVLYHQHVV�� 'HQJDQ� GHPLNLDQ� �+ �� GDSDW��E

GLWHULPD�

6LPSXODQ

%HUGDVDUNDQ�KDVLO�SHQHOLWLDQ�GDQ�SHPEDKDVDQ�
GLDWDV�GDSDW�GLVLPSXONDQ�EDKZD�VHFDUD�XPXP�
PRGHO� 'H/RQH� 	� 0F/HDQ� ������� \DQJ�
GLPRGLILNDVL�GHQJDQ�PHQDPEDKNDQ�NRQVWUXN�
WUXVW� WHUQ\DWD� PDPSX� EHUSHUDQ� GHQJDQ� EDLN�
G D O DP � P H Q J J DPE D U N D Q � I H Q RP H Q D�
SHQJJXQDDQ� VLVWHP� SHPDVDUDQ� RQOLQH� �H�
FRPPHUFH�� EDJL� 80.0� GL� .RWD� 3DORSR��
.HPXGLDQ� XQWXN� NRQVWUXN� WUXVW� �WDEHO� ���
EHUSHQJDUXK� SRVLWLI � GDQ� VLJQLILNDQ� VHFDUD�
ODQJVXQJ� �GLUHFW� HIIHFW�� WHUKDGDSXVHU� VDWLVIDFWLRQ�
GDQ� EHQHILW�� 6HODQMXWQ\D� NRQVWUXNWUXVWMXJD�
PDPSX�EHUSHUDQ�EDLN�GDODP�PHPHGLDVL�DQWDUD�
NRQVWUXN� LQIRUPDWLRQ� TXDOLW\�� V\VWHP� TXDOLW\�� GDQ�
VHUYLFH� TXDOLW\� WHUKDGDS� XVHU� VDWLVIDFWLRQGLPDQD�
PDVLQJ� PDVLQJ� SHQJDUXK� WLGDN� ODQJVXQJQ\D�
�LQGLUHFW�HIIHFW��SRVLWLI �GDQ�VLJQLILNDQ�.HPXGLDQ�
XQWXN�SHQJDUXK�ODQJVXQJ��GLUHFW�HIIHFW��NRQVWUXN�
LQIRUPDWLRQ�TXDOLW\��V\VWHP�TXDOLW\��GDQ�VHUYLFH�TXDOLW\�
WHUKDGDS�WUXVW�PHPLOLNL�SHQJDUXK�SRVLWLI �GDQ�
VLJQLILNDQ�� 6HODLQ� LWX� NRQVWUXN� WUXVW� MXJD�
EHUSHQJDUXK�SRVLWLI �GDQ�VLJQLILNDQ�VHFDUD�WLGDN�
ODQJVXQJ�WHUKDGDS�EHQHILW�\DQJ�GLPHGLDVL�ROHK�
NRQVWUXN� XVHU� VDWLVIDFWLRQ�� 'HQJDQ� GHPLNLDQ�
80.0� GL� .RWD� 3DORSR� PHPLOLNL� WLQJNDW�
NHSHUFD\DDQ�\DQJ�EDLN�SDGD�SHQJJXQDDQ�PHGLD�
SHPDVDUDQ�RQOLQH��H�FRPPHUFH���3HQHOLWLDQ�LQL�MXJD�
PDPSX� PHPEHULNDQ� GXNXQJDQ� HPSLULV�
WHUKDGDS�PRGHO� NHVXNVHVDQ� VLVWHP� LQIRUPDVL�
'H/RQH� 	� 0F/HDQ� �������� KDO� LQL� GDSDW�
GLNHWDKXL� GDUL� �WDEHO� ��� GLPDQD� ��� KLSRWHVLV�

-XUQDO�0DQDMHPHQ�7HNQRORJL����������������������
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\DQJ�GLDMXNDQ�GLGDODP�SHQHOLWLDQ� LQL� WHUGDSDW�
HQDP� \DQJ� GLWRODN� GDQ� VLVDQ\D� VHEDQ\DN� ���
KLSRWHVLV�GDSDW�GLWHULPD��

%HUGDVDUNDQ�VLPSXODQ�GLDWDV�GDSDW�GLVDUDQNDQ�
\DLWX� �L�� %DJL� 80.0� \DQJ� PDVLK� EHOXP�
PHQJJXQDNDQ� PHGLD� SHPDVDUDQ� RQOLQH� �H�
FRPPHUFH�� KDVLO� SHQHOLWLDQ� LQL� ELVD� PHQMDGL�
LQIRUPDVL� VHEDJDL� EDKDQ� SHUWLPEDQJDQ� EDJL�
80.0� XQ WXN � PHQJ JXQDNDQ � PHG L D�
SHPDVDUDQ�RQOLQH��H�FRPPHUFH����LL��EDJL�SHQHOLWLDQ�
VHODQMXWQ\D� \DQJ� PHQJJXQDNDQ� PRGHO� GDVDU��
'H/RQH� 	� 0F/HDQ� ������� XQWXN� SHQLODLDQ�
NHVXNVHVDQ�VLVWHP�LQIRUPDVL�SHPDVDUDQ�RQOLQH�
�H�FRPPHUFH�� ELVD� PHPDVXNNDQ� NRQVWUXN� WUXVW�
NHGDODP� PRGHO� GDVDU� 'H/RQH� 	� 0F/HDQ�
������� VHEDJDL� VDODK� VDWX� NRQVWUXN� \DQJ� ELVD�
EHUSHUDQ�EDLN�GDODP�PHPSUHGLNVL�PDQIDDW�

'DIWDU�3XVWDND

$JDUZDO��5�	�3UDVDG��-����������$UH�LQGLYLGXDO�
GLIIHUHQFHV� JHUPDQH� WR� WKHDFFHSWDQFH�
R I � Q H Z � L Q I R U P D W L R Q�
W H FKQR O R J L H V "'H F L V L R Q � 6 F L H Q F H V ��
���������²����

$OHPD\HKX�� 0��� 	� /LFNHU�� 3�� �������� (�
FRPPHUFH�V\VWHP�VXFFHVV�DQ�DWWHPSW�WR�
H[WHQG� DQG� UHVSHFLI\� WKH� 'HORQH� DQG�
0FOHDQ� PRGHO� RI � VXFFHVV��� -RXUQDO� RI �
(OHFWURQLF�&RPPHUFH�UHVHDUFK����������������

$]ZDU��$PULDQL��7�1���	�6XEHFDQ��$�� ��������
(YDOXDVL� DWDV� LPSOHPHQWDVL� DSOLNDVL�
VLVWHP� DNXQWDQVL� LQVWDQVL� EDVLV� DNUXDO�
�6$,%$�� SDGD� PLWUD� NHU MD � NSSQ�
JRURQWDOR�GDQ�PDULVD��MXUQDO�WDWD�NHOROD�
GDQ� DNXQWDQELOLWDV� NHXDQJDQ� QHJDUD�
�-7$.(1�����������������

%DQN� ,QGRQHVLD�� �������� 3URILO� ELVQLV� XVDKD�
PLNUR�� NHFLO� GDQ� PHQHQJDK� �80.0���
/DSRUDQ�3HQHOLWLDQ��.HUMDVDPD�/HPEDJD�
3 H Q J H P E D Q J D Q � 3 H U E D Q N D Q�
,QGRQHVLDGDQ�%DQN�,QGRQHVLD�

%DUXD��$��:KLQVWRQ��$���	�<LQ��)����������9DOXH�
DQG� SURGXFWLYLW\� LQ� WKH� LQWHUQHW� HFRQRP\��
&RPSXWHU�����������������

%RVVHQ��&���-HQVHQ��/�*���	�8GVHQ��)�:����������
(YDOXDWLRQ� RI � D� FRPSUHKHQVLYH� +(5�
EDVHG� RQ� WKH� 'H/RQH� DQG� 0F/HDQ�
PRGHO�IRU�,6�VXFFHVV��DSSURDFK��UHVXOWV��
DQG�VXFFHVV� IDFWRUV�� ,QWHUQDWLRQDO� -RXUQDO�
RI �0HGLFDO�,QIRUPDWLFV������������������

%UDGOH\�� 5�9��� 3ULGPRUH�� -�/��� 	� %\UG�� 7�$��
������� ,QIRUPDWLRQ� V\VWHPV� VXFFHVVLQ�
WKH� FRQWH[W� RI � GLIIHUHQW� FRUSRUDWH�
FXOWXUH�W\SHV��DQ�HPSLULFDOLQYHVWLJDWLRQ��
-RXUQDO�RI �0DQDJHPHQW�,QIRUPDWLRQ�6\VWHPV�
���������²����

%X U W RQ � -�$ � � � 	 � 6 W U D XE� � '� � � � � �� � ��
5HFRQFHSWXDOL]LQJ� V\VWHP� XVDJH�� DQ�
DSSURDFK�DQG�HPSLULFDO�WHVW��,QIRUPDWLRQ�
6\VWHPV�5HVHDUFK�����������²����

&DFHUHV��5�&���	�3DSDURLGDPLV��1�*��� ��������
6HUYLFH�TXDOLW\��UHODWLRQVKLS�VDWLVIDFWLRQ��
WUXVW�� FRPPLWPHQW� DQG� EXVLQHVV�WR�
EXVLQHVV� OR\DOW\�� (XURSHDQ� -RXUQDO� RI �
0DUNHWLQJ�������������

&KDQJ��-�&�-���	�.LQJ��:�5�����������0HDVXULQJ�
WKH� SHUIRUPDQFH� RI � LQIRUPDWLRQ�
V\VWHPV��D� IXQFWLRQDO� VFRUHFDUG�� -RXUQDO�
RI �0DQDJHPHQW�,QIRUPDWLRQ�6\VWHPV���������
��²����

&KDQJ��/�0���&KDQJ��6�,���+R��&�7���<HQ��'�&���
	� &KLDQJ�� 0�&�� �������� (IIHFWV� RI � LV�
FKDUDFWHULVWLFV� RQ� H�EXVLQHV� VXFFHV�
IDFWRUV� RI � VPDOO�� DQG� PHGLXP�� VL]HG�
HQWHUSULVHV��&RPSXWHU�LQ�+XPDQ�%HKDYLRU��
��������������������

&KDX��3�<�.���+R��6�<���+R��.�.�:���	�<DR��<��
�������� ([DPLQLQJ� WKH� HIIHFWV� RI �
PDOIXQFWLRQLQJ�SHUVRQDOL]HG�VHUYLFHV�RQ�
RQOLQH� XVHUV
� GLVWUXVW� DQG� EHKDYLRUV��
'HFLV��6XSSRUW�6\VW���������²����

&KLX��&�0��&KLX��&�6�	�&KDQJ��+�&����������
([DPLQLQJ� WKH� LQWHJUDWHG� LQIOXHQFH�RI �
IDLUQHVV� DQG� TXDOLW\� RQ� OHDUQHUV
�
VDWLVIDFWLRQ� DQG� ZHEEDVHG� OHDUQLQJ�
FRQWLQXDQFH� LQWHQWLRQ�� ,QIRUPDWLRQ�
6\VWHPV�-RXUQDO�����������²����

&KRVKLQ�� 0��� 	� *KDIIDUL�� $�� �������� $Q�
LQYHVWLJDWLRQ�RI �WKH�LPSDFW�RI �HIIHFWLYH�
IDFWRUV�RQ�WKH�VXFFHVV�RI �H�FRPPHUFH�LQ�
VPDOO�� DQG� PHGLXP�VL]HG� FRPSDQLHV��
&RPSXWHUV� LQ�+XPDQ�%HKDYLRU�������������
������

+DPLG�GDQ�,NEDO���$QDOLVLV�'DPSDN�.HSHUFD\DDQ�SDGD�3HQJJXQDDQ�0HGLD�3HPDVDUDQ�2QOLQH��H�FRPPHUFH���\DQJ�'LDGRSVL�ROHK�80.0��
3HUVSHNWLI ��0RGHO�'H/RQH�	�0F/HDQ
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'
$PEUD�� -���	�5LFH�� 5�(�� ��������(PHUJLQJ�
IDFWRUV� LQ�XVHU�HYDOXDWLRQ�RI �WKH�ZRUOG�
ZLGH� ZHE�� ,QIRUPDWLRQ� DQG� 0DQDJHPHQW��
���������������

'H/RQH�� :�+� 	� 0F/HDQ�� (�5�� ��������
,QIRUPDWLRQ� V\VWHP� VXFFHVV�WKH� TXHVW�
IRU� WKH� GHSHQGHQW� YDULDEOH�,QIRUPDWLRQ�
6\VWHP�5HVHDUFK��0DUFK������9RO�����������
���

'H/RQH��:�+���	�0F/HDQ��(�5�� ��������7KH�
'H/RQH� DQG� 0F/HDQ� PRGHO � RI �
LQIRUPDWLRQV\VWHPV� VXFFHVV�� D� WHQ�\HDU�
XSGDWH��-RXUQDO�RI �0DQDJHPHQW�,QIRUPDWLRQ�
6\VWHPV��������������

'H/RQH�� :�+��� 	� 0F/HDQ�� (�5�� ��������
0HDVXU LQJ� H�FRPPHUFH� VXFFHVV ��
DSSO\LQJ� WKH� 'H/RQH� DQG� 0F/HDQ�
L Q I R U P D W L R Q � V \ V W HP V � V X F F H V V�
PRGHO�,QWHUQDWLRQDO� -RXUQDO� RI � (OHFWURQLF�
&RPPHUFH������������

'HPHUV�� (�� DQG� /HY�� %�� ������� $� 5XGH�
$ZDNHQLQJ��,QWHUQHW�6KDNHRXW� LQ�������
:RUNLQJ� 3DSHU� 1R�)5� ������� 8QLYHUVLW\�
RI � 5RFKHVWHU�� 6LPRQ� %XVLQHVV� 6FKRRO��

5RFKHVWHU�
'HYDUDM��6���	�.RKOL��5����������3HUIRUPDQFH�

LPSDFWV� RI � LQIRUPDWLRQWHFKQRORJ\�� LV�
DFWXDO�XVDJH�WKH�PLVVLQJ�OLQN"�0DQDJHPHQW�
6FLHQFH�����������²����

)DUKRRPDQG�� $�)��� 	� 'UXU\�� '�+�� ��������
)D F WR U V � L Q I O X HQF LQJ � H O H F W URQ L F�
GDWDLQWHUFKDQJH� VXFFHVV�� 7KH� '$7$�
%$6(�IRU�$GYDQFHV� LQ�,QIRUPDWLRQ�6\VWHPV�
���������²��

)HL]ROODKL�� 6��� 6KLUPRKDPPDGL�� $��� .DKUHK��
= � 6 � � � 	 � . DK H U K � � 0 � 6 � � � � � � � � ��
,QYHVWLJDWLRQ� WKH� HIIHFW� RI � LQWHUQHW�
WHFKQRORJ\�RQ�SHUIRUPDQFH�RI �VHUYLFHV�
RUJDQL]DW LRQV � ZL WK � H�FRPPHUFH�
RULHQWDWLRQV�� 3URFHGLD� ²� 6RFLDO� DQG�
%HKDYLRUDO�6FLHQFH���������������

)LW]JHUDOG�� *��� 	� 5XVVR�� 1�O�� �������� 7KH�
WXUQDURXQG� RI � WKH� ORQGRQ� DPEXODQFH�
VHUYLFH�FRPSXWHU�DLGHG�GLVSDWFK�V\VWHP�
�ODVFDG���(XURSHDQ� -RXUQDO� RI � ,QIRUPDWLRQ�
6\VWHPV�����������²����

*DWLDQ��$�:����������,V�XVHU�VDWLVIDFWLRQ�D�YDOLG�
PHDVXUH� RI � V\VWHPHIIHFWLYHQHVV"�
,Q IRUPDW LRQ� 	� 0DQDJHPHQW � ����� ��
���²����

*HIHQ�� '�� �������� ,W� LV� QRW� HQRXJK� WR� EH�
UHVSRQVLYH�� WKH� UROH� RI � FRRSHUDWLYH�
LQWHQWLRQV�LQ�PUS�LL�DGRSWLRQ��7KH�'DWD�
%DVH� IRU� $GYDQFHV� ,Q� ,QIRUPDWLRQ� 6\VWHPV�
���������²���

*HIHQ��'���	�.HLO��0����������7KH�LPSDFW�RI �
G H Y H O R S H U � U H V S R Q V L Y H Q H V V�
RQSHUFHSWLRQV�RI �XVHIXOQHVV�DQG�HDVH�RI �
XVH�� DQ� H[WHQVLRQ�RI � WKHWHFKQRORJ\�RI �
WKH� WHFKQRORJ\� DFFHSWDQFH� PRGHO��7KH�
'$7$�%$6(�IRU�$GYDQFHV�LQ�,QIRUPDWLRQ�
6\VWHPV����������²���

*HOGHUPDQ�� 0�� �������� 7DVN� GLIILFXOW\�� WDVN�
YDULDEL O L W\� DQG� VDW LVIDFW LRQ� ZLWK�
PDQDJ HPHQ W � V XSSR U W � V \ V W HPV��
, Q I R U P D W L R Q � 	 � 0 D Q D J H P H Q W � � ��
�������²����

*KR]DOL�� ,�� �������� 3DUWLDO� /HDVW� 6TXDUHV��
N R Q V H S � � W H N Q L N � � G D Q � D S O L N D V L�
PHQJJXQDNDQ� SURJUDP� 6PDUW3/6� �����
8QLYHUVLWDV�'LSRQHJRUR��6HPDUDQJ�

*RRGKXH��'�/���	�7KRPSVRQ��5����������7DVN�
W H FKQR O R J \ � I L W � D Q G � L Q G L Y L G X D O�
SHUIRUPDQFH�� 0,6� 4XDUWHUO\� �������
���²����

+DLU��-�)���%ODFN��:�&���%DELQ��%�-���	�$QGHUVRQ��
WK

5�(����������0XOWLYDULDWH�GDWD�DQDO\VLV��� �
HGLWLRQ��1-��3HDUVRQ�3UHQWLFH�+DOO�

+DLU��-�)���5LQJOH��&�0���	�6DUVWHGW��0�����������
3/6�6(0�� ,QGHHG� D� VLOYHU� EXOOHW�� 7KH�
-RXUQDO�RI �0DUNHWLQJ�7KHRU\�DQG�3UDFWLFH����
�������������

+DODZL��/�$���0FFDUWK\��5�9�	�$URQVRQ��-�(��
�������� $Q� HPSLULFDO� LQYHVWLJDWLRQ� RI �
NQRZOHGJH�PDQDJHPHQW� V\VWHPV
�
VXFFHVV� � 7KH� -RXU QDO � R I � &RPSXWHU�
,QIRUPDWLRQ�6\VWHPV�����������²����

+VX��0�+���&KDQJ��&�0���&KX��.�.���	�/HH��<�-��
�������� 'HWHUPLQDQWV� RI � UHSXUFKDVH�
LQWHQWLRQ� LQ� RQOLQH� JURXS�EX\LQJ�� WKH�
SHUVSHFWLYHV�RI �'H/RQH�DQG�0F/HDQ�,6�
VXFFHVV� PRGHO� DQG� WUXVW�� &RPSXWHUV� LQ�
+XPDQ�%HKDYLRU������������������

+VX��0�+���&KDQJ��&�0���&KX��.�.���	�/HH��<�-��
�������� 'HWHUPLQDQWV� RI � UHSXUFKDVH�
LQWHQWLRQ� LQ� RQOLQH� JURXS�EX\LQJ�� WKH�
SHUVSHFWLYHV�RI �'HORQH�DQG�0F/HDQ�,V�
VXFFHV� PRGHO� DQG� WUXVW�� &RPSXWHU� LQ�
+XPDQ�%HKDYLRU��������������������

-XUQDO�0DQDMHPHQ�7HNQRORJL����������������������
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+XDQJ��=���	�%HQ\RXFHI��0����������)URP�H�
FRPPHUFH� WR�VRFLDO� FRPPHUFH��D�FORVH�
ORRN�DW�GHVLJQ�IHDWXUHV��(OHFWURQ��&RPPHU��
5HV��$SSO�������������²����

,NEDO��0���	�+DPLG��5�6����������6PDUWSKRQH�
XVH�RI �HIIHFWLYHQHVV�LQ�VXSSRUWLQJ�\RXQJ�
HQWUHSUHQHXU� EXVLQHVV� DFWLYLW\� LQ� WKH�
SDORSR� XVLQJ� WHFKQRORJ\� DFFHSWDQFH�
PRGHO��7$0���,QIRUPDWLRQ�0DQDJHPHQW�DQG�
%XVLQHVV�5HYLHZ��������������

,QWHUQHW� :RUOG� 6WDWV�� 8VDJH� DQG� SRSXODWLRQ�
VWDWLVLFV�� WRS� ��� FRXQWULHV� ZLWK� WKH� KLJKHVW�
Q X P E H U � R I � L Q W H U Q H W � X V H U�
�KWWS���ZZZ�LQWHUQHWZRUOGVWDWV�FRP���
� � � � � � � � ' L S H U R O H K � G D U L�
KWWS���ZZZ�LQWHUQHWZRUOGVWDWV�FRP�WR
S���KWP

-DL��7�0�&���%XUQV��/��'���	�.LQJ��1��-����������
7KH� HIIHFW� RI � EHKDYLRUDO� WUDFNLQJ�
SUDFWLFHV� RQ� FRQVXPHUV
� VKRSSLQJ�
HYDOXDWLRQV� DQG� UHSXUFKDVH� LQWHQWLRQ�
WRZDUG�WUXVWHG�RQOLQH�UHWDLOHUV��&RPSXWHU�
LQ�+XPDQ�%HKDYLRU�����������������

.LP�� +�:��� ;X�� <��� 	� .RK�� -��� �������� $�
FRPSDULVRQ� RI � RQOLQH� WUXVW� EXLOGLQJ�
IDFWRUV�EHWZHHQ�SRWHQWLDO�FXVWRPHUV�DQG�
UHSHDW�FXVWRPHUV��-RXUQDO�RI �WKH�$VVRFLDWLRQ�
IRU�,QIRUPDWLRQ�6\VWHPV������������

.LP�� -��� /HH�� -��� +DQ�� .��� 	� /HH��0�� ��������
%XVLQHVV� DV� EXLOGLQJV�� PHWULFV� IRU� WKH�
DUFKLWHFWXUDO � TXDO L W\� RI � LQWHUQHW�
EXVLQHVVHV�� ,QIRUPDWLRQ� 6\VWHPV� 5HVHDUFK�
����������²����

.RVLWDQXULW�� %�� 1JZHQ\DPD�� 2��� 	� .ZHNX��
2�%�� ��������$Q�H[SORUDWLRQ�RI � IDFWRUV�
WKDW�LPSDFW�LQGLYLGXDO�SHUIRUPDQFH�LQ�DQ�
HUS� HQYLURQPHQW�� DQ� DQDO\VLV� XVLQJ�
PXOWLSOH�DQDO\WLFDO�WHFKQLTXHV��(XURSHDQ�
-RXUQDO� RI � ,QIRUPDWLRQ� 6\VWHPV� �������
���²����

.XONDUQL��8�5���5DYLQGUDQ��6��� DQG�)UHH]H��5��
�������� $� NQRZOHGJH� PDQDJHPHQW�
VXFFHVV�PRGHO��WKHRUHWLFDO�GHYHORSPHQW�
DQG� HPSLULFDO� YDOLGDWLRQ�� -RXUQDO� RI �
0DQDJHPHQW� ,QIRUPDWLRQ� 6\VWHPV� �������
���²����

/DXGRQ�� .�&��� 	� 7UDYHU�� &�*�� �������� (�
FRPPHUFH� ����� EXVLQHVV�� WHFKRORJ\��
VRFLHW\�� (LJKWK� HGLWLRQ�� 8QLWHG� 6WDWH��
3HDUVRQ

/DZ�� &�&�+��� 	� 1JDL�� (�:�7�� ������� (53�
V\VWHPV� DGRSWLRQ�� DQ� H[SORUDWRU\VWXG\�
RI � WKH� RUJDQL]DWLRQDO� IDFWRUV� DQG�
LPSDFWV� RI � (53� VXFFHVV�,QIRUPDWLRQ�	�
0DQDJHPHQW�����������²����

/LP��.���6LD��&���/HH��0���	�%HQEDVDW��,�����������
'R� L� WUXVW� \RX�RQOLQH�� DQG� LI � VR��ZLOO� L�
EX\"�$Q� HPSLULFDO� VWXG\�RI � WZR� WUXVW�
EXLOGLQJ�VWUDWHJLHV��-��0DQDJH��,QI��6\VW�����
�������²����

/LYDUL��-����������$Q�HPSLULFDO�WHVW�RI �GHORQH�
PFOHDQ�PRGHO� RI � LQIRUPDWLRQ� V\VWHPV�
VXFFHVV�� 7KH� 'DWD� %DVH� IRU� $GYDQFHV� LQ�
,QIRUPDWLRQ�6\VWHPV���������²���

0DLOOHW��(���0DWKLHX��/���	�6LFRWWH��&����������
0 R G H O L Q J � I D F W R U V � H [ S O D L Q L Q J�
W K H D F F HS W DQFH � � D F W X D O � X V H � DQG�
VDWLVIDFWLRQ�RI �QXUVHV�XVLQJ�DQ�HOHFWURQLF�
SDWLHQWUHFRUG� LQ�DFXWH�FDUH�VHWWLQJV��DQ�
H[WHQVLRQ� RI � WKH� 87$87�� ,QWHUQDWLRQDO�
-RXUQDO�RI0HGLFDO�,QIRUPDWLFV���������������

0DUEOH��5�3����������$�V\VWHP�LPSOHPHQWDWLRQ�
VWXG\�� PDQDJHPHQW� FRPPLWPHQW� WR�
SURMHFW� PDQDJHPHQW�� ,QIRUPDWLRQ� 	�
0DQDJHPHQW�����������²����

0F*LOO�� 7��� +REEV�� 9��� 	� .OREDV�� -�� ��������
8VHU�GHYHORSHG� DSSOLFDWLRQV� DQG�
LQIRUPDWLRQ� V\VWHPV� VXFFHVV�� D� WHVW� RI �
'HORQH�DQG�0FOHDQ
V�0RGHO��,QIRUPDWLRQ�
5HVRXUFHV�0DQDJHPHQW�-RXUQDO����������²��

0F.QLJKW��'�+���/DQNWRQ��1�.���1LFRODRX��$���
	� 3ULFH�� -�� �������� 'LVWLQJXLVKLQJ� WKH�
HIIHFWV� RI � %�%� LQIRUPDWLRQ� TXDOLW\��
V\VWHP�TXDOLW\��VHUYLFH�RXWFRPH�TXDOLW\�
RQ�WUXVW�DQG�GLVWUXVW��-RXUQDO�RI �6WUDWHJ\F�
,QIRUPDWLRQ�6\VWHP����������������

0RUDVK��(��$���	�&OLQWRQ��6��5����������6XSSO\�
&KDLQ� ,QWHJUDWLRQ�� &XVWRPHU� 9DOXH�
7KURXJK� &ROODERUDWLYH� &ORVHQHVV�
9HUVXV� 2SHUDWLRQDO � � � -RXUQDO� RI �
0DUNHWLQJ�7KHRU\�	�3UDFWLFH�����������

3DOPHU��-��:����������:HEVLWH�XVDELOLW\��GHVLJQ��
DQG� SHUIRUPDQFH� PHWULFV�� ,QIRUPDWLRQ�
6\VWHPV�5HVHDUFK�����������������

3DUVRQ��$���=HLVVHU��0���	�:DLWPDQ��5����������
2UJDQL]LQJ� WRGD\� IRU� WKH� GLJLWDO�
PDUNHWLQJ� RI � WRPRUURZ�� -RXUQDO� RI �
,QWHUDFWLYH�0DUNHWLQJ���������������

+DPLG�GDQ�,NEDO���$QDOLVLV�'DPSDN�.HSHUFD\DDQ�SDGD�3HQJJXQDDQ�0HGLD�3HPDVDUDQ�2QOLQH��H�FRPPHUFH���\DQJ�'LDGRSVL�ROHK�80.0��
3HUVSHNWLI ��0RGHO�'H/RQH�	�0F/HDQ
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3HQJQDWH�� 6��� 	� 6DUDWK\�� 5�� �������� $Q�
H[SHULPHQWDO� LQYHVWLJDWLRQ� RI � WKH�
LQÁXHQFH� RI � ZHEVLWH� HPRWLRQDOGHVLJQ�
IHDWXUHV� RQ� WUXVW� LQ� XQIDPLOLDU� RQOLQH�
YHQGRUV��&RPSXWHU�LV�+XPDQ�%HKDYLRU�����
��������������

3HWWHU�� 6��� 'H/RQH�� :�+��� 	� 0F/HDQ�� (�5��
��������0HDVXULQJ�LQIRUPDWLRQ�V\VWHPV�
VXFFHVV�PRGHOV�� GLPHQVLRQV��PHDVXUHV��
DQG� LQWHUUHODWLRQVKLSV��(XURSHDQ� -RXUQDO�
RI �,QIRUPDWLRQ�6\VWHPV���������������������

3LWW��/�)���:DWVRQ��5�7���	�.DYDQ��&�%����������
6 H U Y L F H � TX D O L W \ � � D � PHD VX U H � R I �
LQIRUPDWLRQ�V\VWHPV�HIIHFWLYHQHVV��0,6�
4XDUWHUO\������������²����

5DKD\X�� 5��� 	� 'D\�� -�� �������� 'HWHUPLQDQW�
IDFWRUV� RI � H�FRPPHUFH� DGRSWLRQ� E\�
60(V� LQ�GHYHORSLQJ� FRXQWU\�� HYLGHQFH�
IURP� ,QGRQHVLD�� 3URFHGLD� �� 6RFLDO� DQG�
%HKDYLRUDO�6FLHQFHV���������������²�����

5DPDQDWKDQ�� 5��� 5DPDQDWKDQ�� 8��� 	� +VLDR��
+�/����������7KH�LPSDFW�RI �H�FRPPHUFH�
RQ� WDLZDQHVH� 60(V�� PDUNHWLQJ� DQG�
RSHUDWLRQV�HIIHFWV��,QWHUQDWLRQDO�-RXUQDO�RI �
3URGXFWLRQ�(FRQRPLFV������������������

6DYUXO��0��� ,QFHNDUD��$���	� 6HQHU�� 6�� ��������
7KH�SRWHQWLDO�RI �H�FRPPHUFH�IRU�VPHV�
LQ� D� JOREDOL]LQJ� EXVLQHVV� HQYLURQPHQW��
3URFHGLD�²�6RFLDO�DQG�%HKDYLRUDO�6FLHQFHV�����
��������������

6FKDXSS��/��&���)DQ��:���	�%HODQJHU��)����������
'HWHUPLQLQJ� VXFFHVV� IRU� GLIIHUHQW�
ZHEVLWH�JRDOV��,Q���WK�+DZDLL�LQWHUQDWLRQDO�
FRQIHUHQFH�RQ�V\VWHP�VFLHQFHV��+,&66���9RO�����
S�����E���+DZDLL�,(((�

6HGGRQ��3�%���	�.LHZ��0�<�� ��������$�SDUWLDO�
WHVW� DQG� GHYHORSPHQW� RI � WKH� 'H/RQH�
DQG�0F/HDQ�PRGHO� RI � ,6� 6XFFHVV�� ,Q��
3URFHHGLQJV� RI � WKH� ��WK� ,QWHUQDWLRQDO�
&RQIHUHQFH�RQ�,QIRUPDWLRQ�6\VWHPV��,&,6������
'HFHPEHU� ��²���� 9DQFRXYHU�� &DQDGD��
SS����²����

6H\DO�� $�+��	� 5DKPDQ�� 0�1�$�� �������� $�
SUH O LPLQDU \ � LQYHV W LJ D W LRQ� RI � H �
FRPPHUFH�DGRSWLRQ�LQ�VPDOO�	�PHGLXP�
HQWHUSULVHV� LQ� %UXQHL�� -RXUQDO� RI � *OREDO�
,QIRUPDWLRQ�7HFKQRORJ\�0DQDJHPHQW����������
���

6KLDX��:�/��� 	� /XR��0�0�/�� �������� )DFWRUV�
DIIHFWLQJ�RQOLQH�JURXS�EX\LQJ�LQWHQWLRQ�
DQG�VDWLVIDFWLRQ��D�VRFLDO�H[FKDQJH�WKHRU\�
SHUVSHFWLYH��&RPSXWHUV�LQ�+XPDQ�%HKDYLRU��
�����������²�����

6LQ�� .�<��� 2VPDQ�� $��� 6DODKXGGLQ�� 6�1���
$EGXOODK�� 6��� /LP�� <�-��� 	� 6LP�� &�/��
������ � � 5H OD W LYH � DGYDQWDJH � DQG�
F RPSH W L W L Y H � S U H V V X U H � W RZD U G V�
LPSOHPHQWDWLRQ� RI � H�FRPPHUFH��
RYHU YLHZ� RI � VPDO O � DQG� PHGLXP�
HQWHUSULVHV� �60(V��� �WK� ,QWHUQDWLRQDO�
(FRQRPLFV� 	� %XVLQHVV� 0DQDJHPHQW�
&RQIHUHQFH�� 3URFHGLD� (FRQRPLFV� DQG�
)LQDQFH��������������²����

6RK��&���0DK��4��<���*DQ��)��-���&KHZ��'���	�5HLG��
(�� ��������7KH�XVH�RI � WKH� ,QWHUQHW� IRU�
EXVLQHVV�� WKH� H[SHULHQFH� RI � HDUO\�
DGRSWHUV� LQ� 6LQJDSRUH�� ,QWHUQHW�5HVHDUFK��
(OHFWURQLF� 1HWZRUNLQJ� $SSOLFDWLRQV� DQG�
3ROLF\���������������

6XJL\RQR� � ������ � � 0HWRGH� SHQHO L W LDQ�
NXDQWLWDWLI �NXDOLWDWLI �	�51'��%DQGXQJ��
$OIDEHWD

6XNLUPDQ��5RNKPDQ��$���	�%XGLDUWL��/����������
.HSXDVDQ� SHQJJXQD� VLVWHP� LQIRUPDVL�
PDQDMHPHQ�GHQJDQ�PRGHO�'	0��-XUQDO�
$QDOLVLV�%LVQLV�(NRQRPL�������������

6\HG��6�$���$OL�0�<���	�-DQL��0�)�0����������$Q�
HPSLULFDO� VWXG\� RI � IDFWRUV� DIIHFWLQJ�
HOHFWURQLF� FRPPHUFH� DGRSWLRQ� DPRQJ�
60(V� LQ� 0DOD\VLD�� -RXUQDO� RI � %XVLQHVV�
(FRQRPLFV� DQG� 0DQDJHPHQW�� ������� ����
����

7HR��7��6��+���	�7RR��%��/����������,QIRUPDWLRQ�
V\VWHPV�RULHQWDWLRQ�DQG�EXVLQHVV�XVH�RI �
WKH� ,QWHUQHW�� DQ� HPSLULFDO� VWXG\��
,QWHUQDWLRQDO�-RXUQDO�RI �(OHFWURQLF�&RPPHUFH��
��������������

7VDL��:�+���/HH��3�/���6KHQ��<�6���	�/LQ��+�/��
��������$� FRPSUHKHQVLYH� VWXG\� RI � WKH�
UHODWLRQVKLS�EHWZHHQ�HQWHUSULVH�UHVRXUFH�
SODQQLQJ�VHOHFWLRQ�FULWHULD�DQG�HQWHUSULVH�
UHVRXUFH� SODQQLQJ� V\VWHP� VXFFHVV��
,QIRUPDWLRQ�	�0DQDJHPHQW���������������

8HDVDQJNRPVDWH�� 3�� �������� $GRSWLRQ� H�
FRPPHUFH� IRU� H[SRUW�PDUNHW� RI � VPDOO�
DQG� PHGLXP� HQWHUSULVHV� LQ� 7KDLODQG��
3URFHGLD�²�6RFLDO�DQG�%HKDYLRUDO�6FLHQFH������
�����������²�����

-XUQDO�0DQDMHPHQ�7HNQRORJL����������������������
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8UEDFK��1���6PROQLN��6���	�5LHPSS��*����������
$Q�HPSLULFDO�LQYHVWLJDWLRQ�RI �HPSOR\HH�
SRUWDO� VXFFHVV�� 7KH� -RXUQDO� RI � 6WUDWHJLF�
,QIRUPDWLRQ�6\VWHPV�����������������

9DQFH��$���&RVDTXH��&�(�'���	�6WUDXE��'�:���
��������([DPLQLQJ�WUXVW�LQ�LQIRUPDWLRQ�
WHFKQRORJ\� DUWLIDFWV�� WKH� HIIHFWV� RI �
V\VWHP� TXDOLW\� DQG� FXOWXUH�� -RXUQDO� RI �
0DQDJHPHQW� ,QIRUPDWLRQ� 6\VWHPV� ���� ���
����

:DKLG�� )��� 	� 3UDVW\R�� '�� �������� SROLWLFLDQV
�
WUXVW�LQ�WKH�LQIRUPDWLRQ�WHFKQRORJ\�XVH�
LQ� JHQHUDO� HOHFWLRQ�� HYLGHQFH� IURP�
LQGRQHVLD��3URFHGLD�7HFKQRORJ\���� ��������
��������

:DQJ��0�+���	�<DQJ��7�<����������,QYHVWLJDWLQJ�
WKH�VXFFHVV�RI �NQRZOHGJH�PDQDJHPHQW��
$Q� HPSLULFDO � VWXG\� RI � VPDOODQG�
PHGLXP�VL]HG� HQWHUSULVHV�� $VLD� 3DVLILF�
0DQDJHPHQW�5HYLHZ���������������

:DQJ��<���	�<X��&����������6RFLDO�LQWHUDFWLRQ�
EDVHG�FRQVXPHU�GHFLVLRQ�PDNLQJ�PRGHO�
LQ�VRFLDO�FRPPHUFH��WKH�UROH�RI �ZRUG�RI �
PRXWK� DQG� REVHUYDWLRQDO� OHDUQLQJ��
,QWHUQDWLRQDO� -RXUQDO� RI � ,QIRUPDWLRQ�
0DQDJHPHQW������������������

:DQ\RLNH��'�0���0XNXOX��(���	�:DLWLWX��$�*��
�������� ,&7� DWWULEXWHV� DV� GHWHUPLQDQWV�
RI � H�FRPPHUFH� DGRSWLRQ� E\� IRUPDO�
VPDOO� HQWHUSULVHV� LQ� XUEDQ� .HQ\D��
,QWHUQDWLRQDO� -RXUQDO� RI �%XVLQHVV�DQG�6RFLDO�
6FLHQFH���������������

:X��-�+���	�:DQJ��<�0����������0HDVXULQJ�NPV�
VXFFHVV��D�UHVSHFLILFDWLRQ�RI �WKH�'HORQH�
DQG� 0FOHDQ� PRGHO�� ,QIRUPDWLRQ� 	�
0DQDJHPHQW����������²����

=KX�� .��� 	� .UDHPHU� .�/�� ������� 3RVW�
DGRSWLRQ�YDULDWLRQV�LQ�XVDJH�DQG�YDOXHRI �
H�EXVLQHVV� E\� RUJDQL]DWLRQV�� FURVV�
FRXQWU\�HYLGHQFH�IURP�WKH�UHWDLOLQGXVWU\��
,QIRUPDWLRQ�6\VWHPV�5HVHDUFK����������²���

+DPLG�GDQ�,NEDO���$QDOLVLV�'DPSDN�.HSHUFD\DDQ�SDGD�3HQJJXQDDQ�0HGLD�3HPDVDUDQ�2QOLQH��H�FRPPHUFH���\DQJ�'LDGRSVL�ROHK�80.0��
3HUVSHNWLI ��0RGHO�'H/RQH�	�0F/HDQ


