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V�QLPL�VRXYLVHMtFt�REODVWL��&LWXMHPH�OL�]�S HGPOXY\�)U��.UHMþtKR�N�SUYQtPX�VERUQtNX�'$7$6(0X�Y�U��
������Y]QLNO�'$7$6(0�MDNR�VHPLQi �]DP HQê�QD�W\WR�RNUXK\�SUREOpP ��

x� GDWDEi]RYp�PRGHO\�SR�WHRUHWLFNp�VWUiQFH��

x� LPSOHPHQWDFH�GDWDEi]RYêFK�V\VWpP �GRVWXSQêFK�Y�ý665��

x� PHWRGLND�SURMHNWRYiQt�GDWDEi]t�SUR�Y\XåLWt�Y�SUD[L��

6URYQiPH�OL�W\WR�FtOH�V�WtP��FR�VH�VNXWHþQ �QD�'$7$6(0X�NRQDOR��QHQDMGHPH�YHONp�GLVSURSRUFH��
2NUXK�WpPDW�'$7$6(0X�VH�SRX]H�UR]ãt LO��WDN�MDN�VL�WR�åiGDOD�GRED�D�KODYQ �SUD[H��&tOHP�þOiQNX�MH�
XNi]DW�QD�SR]DGt�'$7$6(0X��MDNi�MH�YODVWQ �KLVWRULH�GDWDEi]t�X�QiV��-H�WR�PRåQi�WURFKX�WURXIDOê�FtO��
3 HGSRNOiGi�VH�WX�WRWLå��åH�'$7$6(0�UHODWLYQ �~SOQ �RGUiåt�UHDOLWX�GDWDEi]t��WDN�MDN�VH�Y�XSO\QXOêFK�
���OHWHFK�X�QiV�Y\WYi HOD��1D�GUXKp�VWUDQ ��VORåHQt�WêP ��NWHUp�VWiO\�]D�RUJDQL]DFL�D�S tSUDYRX�
MHGQRWOLYêFK�URþQtN ��WXWR�]iUXNX�SRVN\WXMt��%\OL�WR�YåG\�]iVWXSFL�MDN�DNDGHPLFNp�VIpU\��WDN�WDNp�
SUD[H��NWH t�XUþRYDOL��FR�MH�SRGVWDWQp��FR�MH�QRVQp��FR�MH�WUHQGHP�DSRG���

=G UD]Q PH��åH�KLVWRULH�GDWDEi]t�X�QiV�MH�SRX]H�RGUD]HP�KLVWRULH�GDWDEi]t�MDNR�WDNRYêFK��QD�NWHUp�VH�
SRGtOHO�]E\WHN�VY WD��1HY\PêãOHOL�MVPH�UHODþQt�PRGHO�GDW��(�5�PRGHO�þL�MD]\N�;0/��1LFPpQ ��D�WR�
VWRMt�]D�]PtQNX��L�QDãH�KLVWRULH�GDWDEi]t�Pi�Y�VRE �Q FR��FR�MH�VSHFLILFNp�SRX]H�SUR�QiV��-GH�KODYQ �R�
S YRGQt�YêVOHGN\�Yê]NXPX�D�YêYRMH��MDNR�MH�GDWRYê�PRGHO�+,7�QHER�QiYUK\�D�LPSOHPHQWDFH�
Q NWHUêFK�UHODþQtFK�þL�REMHNWRYêFK�GDWDEi]t��NWHUp�IXQJRYDO\�QHER�IXQJXMt�Y�SUD[L��

'$7$6(0�Y]QLNQXO�Y�U�������]�SRSXGX�)U��.UHMþtKR��SUDFRYQtND�/97�987�%UQR��NWHUê�VH�WDN�
VWDOYODVWQ �GXFKRYQtP�RWFHP�VHPLQi H��9�WHKGHMãt�WHUPLQRORJLL�G ODO�VHPLQi L�RGERUQpKR�JDUDQWD��
GQHV�E\FKRP� HNOL�S HGVHGX�SURJUDPRYpKR�YêERUX��39���2�U�������VH�WpWR�UROH�XMDO�-��3RNRUQê�]�0))�
8.��3UDKD��NWHUê�ML�Y\NRQiYDO�GR�URNX�������NG\�VH�VWDO�S HGVHGRX�VWiOpKR� tGtFtKR�YêERUX�
'$7$6(0X��=D�S HGVHGX�39�MH�Q\Qt�NDåGêP�URNHP�Q NGR�XUþHQ�SUiY �WtPWR�YêERUHP��

1D�RUJDQL]DFL�'$7$6(0X�VH�GR�U�������SRGtOHO�]HMPpQD�' P�WHFKQLN\�ý6976�3UDKD�VSROX�
V�GDOãtPL�SRERþNDPL�ý6976�Y�ý665��9�URFH������E\OR�VSROXRUJDQL]iWRUHP�GRNRQFH�-='�6OXãRYLFH��
9�OpWHFK������±������RUJDQL]RYDOD�'$7$6(0��ILUPD�&6�&203(;�D�V���RG�U�������RUJDQL]DFL�
]DMLã XMH�ýHVNi�LQIRUPDWLFNi�VSROHþQRVW��SRERþND�%UQR��VSROX�V�Q NWHUêPL�Y\VRNêPL�ãNRODPL��NWHUi�
PDMt�N�'$7$6(0X�~]Nê�Y]WDK��0))�8.��)(/�ý987��),�08�%UQR���3DUWQHUHP�Y�RUJDQL]DFL�MH�L�
ýHVNi�VSROHþQRVW�SUR�V\VWpPRYRX�LQWHJUDFL��9â(�3UDKD���

=�S HGVWDYLWHO �MHGQRWOLYêFK�RUJDQL]XMtFtFK�LQVWLWXFt��NWH t�QHVOL�QHER�QHVRX�QD�VYêFK�EHGUHFK�
]�RUJDQL]DFH�QHMYtFH��MPHQXMPH�-L tKR�.UiOH��'7�ý6976���3HWUD�ýHUYLQNX��&6�&203(;��D�-DQD�
6WDXGND��]D�ý,6�����

'$7$6(0�VH�Y�����OHWHFK�NRQDO�Y�U ]QêFK�PtVWHFK�ý665��Då�Y�U�������]DNRWYLO�QD�GORXKê�þDV�Y�%UQ ��
6WDO�VH�WRWLå�GRSURYRGQRX�DNFt�SRþtWDþRYp�YêVWDY\�,19(;��2G�U�������MH�QD�QL�MLå�RS W�QH]iYLVOê�D�
] HMP �VH�Y�S tãWtFK�OHWHFK�V�%UQHP�]DVH�QD�Q MDNê�þDV�UR]ORXþt��
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'$7$6(0�]DþDO�MDNR�RGERUQê�VHPLQi ��2G�URNX������VH�]P QLO�QD�NRQIHUHQFL��9�NRQWH[WX�MLQêFK�
NRQIHUHQFt�YH�VY W �MGH�R�QiURGQt�NRQIHUHQFL�V�PH]LQiURGQt�~þDVWt��.DåGêP�URNHP�VH�REMHYt�Q NROLN�
RGERUQtN �]�U ]QêFK�]HPt�VY WD��NWH t�RERKDWt�NRQIHUHQFL�MDN�WpPDWLFN\��WDN�L�PQRKG\�RGOLãQêP�
S tVWXSHP��

0RGHO�VWUXNWXU\�NRQIHUHQFH�'$7$6(0�MH�VWDELOQt��'pOND�NRQIHUHQFH�MH�����GQH��9�UXFKX�SRþiWNX�����
OHW�VH�]DþiWHN�'$7$6(0X�XVWiOLO�QD�QHG OL��NG\�MLå�RGSROHGQH�SUREtKDMt�WXWRULiO\��Y� HþL�'$7$6(0X�
S YRGQ �W]Y��PLQLNXU]\���1D�NRQIHUHQFL�VH�VWiOH�Y Wãt�SpþH�Y QXMH�]YDQêP�S HGQiãNiP��]E\WHN�
SURJUDPX�WYR t�Y\EUDQp�NUiWNp�S tVS YN\��Y�SRVOHGQtFK�OHWHFK�VH�SRXåtYDMt�L�SRVWHU\��2EOtEHQp�MVRX�
SDQHORYp�GLVNXVH��QD�NWHUêFK�VH�Y WãLQRX�SRGD t�SR]YDW�N�MHGQRPX�VWROX�S HVWDYLWHOH�U ]QêFK�
NRQNXUHQþQtFK�ILUHP�þL�VP U �Y�,6�,7���
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6RXþDVQi�VWUDWHJLH�'$7$6(0X�MH�IRUPXORYDQi�WDNWR��
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x� '$7$6(0�MH�SUHVWLåQt�NRQIHUHQFH�V�GORXKROHWRX�WUDGLFt�]DP HQi�QD�WHRUHWLFNp�D�WHFKQLFNp�
]iNODG\��QHMOHSãt�SRVWXS\�D�YêYRMRYp�WUHQG\�Y�REODVWL�Y\XåLWt�LQIRUPDþQtFK�WHFKQRORJLt�S L�
EXGRYiQt�LQIRUPDþQtFK�V\VWpP �YþHWQ �YêVOHGN �MHMLFK�DSOLNDFH�Y�SUD[L���

x� '$7$6(0�S HGVWDYXMH�LGHiOQt�SODWIRUPX�SUR�YêP QX�]NXãHQRVWt�PH]L�þHVNêPL�L�]DKUDQLþQtPL�
RGERUQtN\�]� DG�GRGDYDWHO �LQIRUPDþQtFK�WHFKQRORJLt��MHMLFK�]iND]QtN �D�DNDGHPLFNpKR�VY WD���

x� '$7$6(0�RVORYXMH�]NXãHQp�RGERUQtN\�L�QHMOHSãt�VWXGHQW\��

-H�WR�GRVW�REHFQi�VWUDWHJLH��3OQ �YãDN�Y\KRYXMH�GQHãQt�GRE ��YH�NWHUp�VH�GDWDEi]H�VWiYDMt�VWiOH�YtFH�
VRXþiVWt�MLQêFK��Y\ããtFK�FHON ��NRPSRQHQW��,6��DSOLNDFt�DSRG����1HVWDþt�SRX]H�UR]XP W�GDWDEi]tP��MH�
W HED�]QiW�VRXYLVORVWL�V�GDOãtPL�WHFKQRORJLHPL�,6�,7��3URWR�VH�QD�'$7$6(0X�REMHYXMt�G tYH�]FHOD�FL]t�
WpPDWD��MDNR�QDS ��VWUDWHJLFNp�SOiQRYiQt��*,6��åLYRWQt�F\NOXV�VRIWZDUH��VSUiYD�YêSRþHWQtFK�V\VWpP �
DSRG��

$E\FKRP�PRKOL�KLVWRULL�'$7$6(0X�L�GDWDEi]t�YLG W�Y�RVW HMãtFK�REU\VHFK��SRXåLMHPH�KUXERX�
WpPDWLFNRX�NODVLILNDFL��NWHUi�DOHVSR �þiVWHþQ �XPRå XMH�UR]W tGLW�DUFKLY�GYDFHWL�URþQtN �'$7$6(0X��
'R�DUFKLYX�]DKUQXMH�QHMHQ�þOiQN\��DOH�L�WXWRULiO\�D�]�U�������L�SRVWHU\��3RG�UXEULNRX�7HRULH�]D D]XMHPH�
Q NROLN�RSUDYGX�WHRUHWLFNêFK�þOiQN ��NWHUp�VH�Y\P\NDMt�]E\WNX��3RG�UXEULNRX�2VWDWQt�MVRX�S tVS YN\�
Y\P\NDMtFt�VH�VStãH�KODYQtP�WpPDW P��9�UXEULFH�3 HKOHG\�MVRX�]D D]HQ\�REHFQp�VKUQXMtFt�S HGQiãN\�
W\SX�WUHQG\��FR�MH�QD�WUKX�DSRG��6SHFLDOL]RYDQ Mãt�S HKOHG\�MVRX�YH�VSHFLiOQtFK�UXEULNiFK���

9�VHNFL���UR]HEHUHPH�MHGQRWOLYp�GHNiG\�D�SRXNiåHPH�QD�Q NWHUp�Yê]QDPQ Mãt�VNXWHþQRVWL�RStUDMtFt�VH�
R�SRXåLWt�WDEXON\����9�]iY UHFK�VH�SRNXVtPH�QD]QDþLW��NXG\�E\�VH�'$7$6(0�PRKO�XEtUDW�GiO��

��� ����OpWD�

9�GRE �Y]QLNX�'$7$6(0X�MLå�GDWDEi]H�YH�VY W �H[LVWRYDO\�YtFH�QHå����OHW��5HODþQtPX�PRGHOX�GDW�
�50'��E\OR����OHW��(�5�PRGHOX�R���OHW�PpQ ��2�64/���WHKG\�MHãW �SRG�Qi]YHP�6(48(/��S HGQiãHOL�X�
QiV�QD�MLQpP�RGERUQpP�VHPLQi L�62)6(0�-��3RNRUQê��0��%HQHãRYVNê�D�)��.UHMþt�MLå�Y�U���������&R�MH�
]�ãLUãtKR�SRKOHGX�FKDUDNWHULVWLFNp�SUR�GDWDEi]H�X�QiV�QD�SRþiWNX�����OHW"�

����'DWDEi]H�GRYH]HQp��GRPiFt�D�PXWRYDQp�

3RþiWHN�����OHW�]DVWLKQXO�þHVNRVORYHQVNRX�GDWDEi]RYRX�NRPXQLWX�Y�RþHNiYiQt�D�QDSO RYiQt�YêKRG�
]DNRXSHQpKR�GDWDEi]RYpKR�VRIWZDUH��3DW LO�VHP�KODYQ �6 %'�,'06��S HGVWDYXMtFt�LPSOHPHQWDFL�
Vt RYpKR�GDWRYpKR�PRGHOX��/LFHQFH�D�ãNROHQt�VH�NXSRYDO\�X�RUJDQL]DFH�'$7$6<67e0�Y�%UDWLVODY ��
'R�SRY GRPt�XåLYDWHO �VH�GRVWiYDMt�]iNODGQt�GDWDEi]RYp�SRMP\�MDNR�VFKpPD��GDWDEi]H��MD]\N�SUR�
GHILQLF�GDW��V\VWpP� t]HQt�Ei]t�GDW��6 %'��DSRG��+RYR t�VH�WDNp�R�GDWDEDQNiFK��FRå�MH�YãDN�SRMHP��
NWHUê�VH��QDãW VWt��QHXFK\WLO�QDGORXKR��

=�GDOãtFK�LPSOHPHQWDFt�Vt RYpKR�PRGHOX�VH�REMHYXMH�R�Q FR�SR]G ML�8'6�QD�SRþtWDþtFK�6LHPHQV��3UR�
SRþtWDþH�6LHPHQV�DOH�QDOH]QHPH�L�V\VWpP�6(6$0��NWHUê�VLFH�YODVWQt�GDWDEi]RYp�IXQNFH��DOH�GDWD�Pi�
RUJDQL]RYiQD�MHQRP�MDNR�RERXVP UQp�VHNYHQþQt�VRXERU\��=G UD]Q PH��åH�ãOR�OL�KODYQ �R�V\VWpP\�SUR�
ViORYp�SRþtWDþH��$QL� DGD�WHKGHMãtFK�PLQLSRþtWDþ �YãDN�QH] VWiYi�SR]DGX��3RXåtYiPH�V\VWpP�
'$7$75,(9(��SURGXNW�ILUP\�'(&��SUR�SRþtWDþH�$'7�H[LVWXMH�V\VWpP�,0$*(��

9]KOHGHP�N�RUJDQL]DFL�Yê]NXPX�Y�ý665��H[LVWXMH�SRP UQ �ãLURNê�SURVWRU�SUR�6 %'�YODVWQt�YêURE\��
=D�SR]RUQRVW�VWRMt�QDS ��',36�LPSOHPHQWRYDQê�Y�/DERUDWR L�SRþtWDFtFK�VWURM �987�%UQR��NWHUê�MLå�
WHKG\�Y\XåtYDO�SUR�LQGH[DFL�SRNURþLORX�WHFKQLNX�%
�VWURP ��9�%UDWLVODY �YH�9ê]NXPQpP��
YêSRþWRYpP��996��VW HGLVNX�E\O�Y�OHWHFK�����������Y\YtMHQ�6 %'�62),6��2ED�V\VWpP\�E\O\�
]DORåHQ\�QD�VRXERUHFK��MDN�MH�WHKG\�QDEt]HO��SURJUDPRYDFt�MD]\N�&2%2/��3 LSRPH PH�MHãW ��åH�YH�
996�VH�WDNp�Y\YtMHO�S YRGQt�V\VWpP�SUR� t]HQt�GLVWULEXRYDQêFK�Ei]t�GDW��'RPiFt�YêYRM�VH�GRWêNDO�
GDWDEi]t�VSHFLiOQtFK��MDNR�MVRX�QDS ��6 %'�SUR� t]HQt�WHFKQRORJLFNêFK�SURFHV ��9�SUYQt�SRORYLQ �����
OHW�VH�]PL XMH�QD�'$7$6(0X�KODYQ �73�'%6�Y\YtMHQê�Y�Ò97�9â7�Y�.RãLFtFK��9�U�������VH�
GLVNXWXMH�RS W�Q FR�]�GRPiFt�GtOQ\���V\VWpP�''06��'\QDPLF�'DWDEDVH�0DQDJHPHQW�6\VWHP��
Y\YLQXWê�Y�=6(�9Ò(6�%UQR�SUR�SRþtWDþH�60(3�D�VORXåtFt�KODYQ �DSOLNDFtP�&$'�&$0��-LQêP�

�����������������������������������������������������������
��9]KOHGHP�N�VORYHQVNpPX�MD]\NX�YêXN\�,'06�PQRKR�OLGt� tNDOR�ÄWD�VFKpPD³��
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VSHFLiOQtP�GDWDEi]RYêP�V\VWpPHP�SUR�]SUDFRYiQt�LQWHJURYDQêFK�REYRG �E\O�V\VWpP�0'6��0HGLV�
'DWD%DVH��Y\YLQXWê�Y�7HVOD�9Ò67�$�6��3RSRYD�NRQFHP�����OHW��

6SHFLDOLWRX�WHKGHMãt�GRE\�E\O\�þHVNp�PXWDFH�MLå�H[LVWXMtFtKR�]DKUDQLþQtKR�GDWDEi]RYpKR�VRIWZDUH��
9]SRPH PH�QDS ��6 %'�',$06��Y�RULJLQiOH�'60����ILUP\�'(&��SRXåtYDMtFt�KLHUDUFKLFNp�GDWRYp�
VWUXNWXU\�D�Y\XåtYDMtFt�MD]\N�08036��0H]L�UR]ViKOHMãt�SURMHNW\�QD�SRþtWDþtFK�(&�SDW LOD�PXWDFH�
KLHUDUFKLFNpKR�6 %'�,06��NWHUi�VH�X�QiV�MPHQRYDOD�'%6�����9H�9Ò06X�RYãHP�WHKG\�Y\YLQXOL�
MHGQRGXFKê��DOH�~þLQQê�QHSURFHGXUiOQt�GRWD]RYDFt�MD]\N�,4)��NWHUê�RERKDWLO�S YRGQ �QDYLJDþQt�VW\O�
SUiFH�V�KLHUDUFKLFNRX�GDWDEi]t��

=�GQHãQtKR�SRKOHGX�VH�P åH�]GiW�]DMtPDYp��åH�QD�'$7$6(0X�VH�GORXKR�QHPOXYt�R�UHODþQtFK�
V\VWpPHFK��ED�GRNRQFH�DQL�QH�R�50'�MDNR�WDNRYpP��-H�WR�SRFKRSLWHOQp��6FKi]HO�WX�]DWtP�RGSRYtGDMtFt�
VRIWZDUH��7HSUYH�Y�U�������MH�QD�'$7$6(0X�SUH]HQWRYiQ�V\VWpP�64/�'6�RGYR]HQê�Y�,%0�S tPR�
]�SURWRW\SRYpKR�V\VWpPX�6\VWpP�5��7HQWR�SURGXNW�MHãW �S HGFKi]HO�GQHV�] HMP �QH]QiP MãtPX�
GDWDEi]RYpPX�VRIWZDUH�,%0��VLFH�6 %'�'%����

5HODþQt�V\VWpP\�QDMGHPH�VStãH�MDNR�YêVOHGN\�GRPiFtKR�YêYRMH��9�U�������SUH]HQWXMH�QD�'$7$6(0X��
-��âDQWO�VY M�SURMHNW��±�6 %'�5('$3�SUR�SRþtWDþH��$'7�D�60(3��7HQWR�V\VWpP�E\O�Y\WYR HQ�MLå�Y�U��
�����D�P O�Y�WHKGHMãtP�ý665�GHVtWN\�QDVD]HQt�Y�SUD[L��9�GDOãtP�URFH�VH�GR]YtGiPH�R�GRPiFtP�
UHODþQtP�V\VWpPX�3&�)$1'��NWHUê�E\O�Y\YLQXW�SUR���ELWRYp�PLNURSRþtWDþH��7HQWR�VRIWZDUH�VH�SRXåtYi�
X�QiV�GRGQHV�D�SURFKi]t��GtN\�ILUP �$/,6�QHXVWiOêP�YêYRMHP��9�U�������UHIHUXMH�9��%DUWRã�R�VYpP�
UHODþQtP�V\VWpPX�.2'$6��NWHUê�MLå���URN\�SURYR]RYDO�UXWLQQ �Y�(NRQRPLFNpP�~VWDYX�ý6$9��= HMP �
SRVOHGQtP�YHONRU\VêP�QiYUKHP�YODVWQtKR�GDWDEi]RYpKR�VRIWZDUH�E\O�V\VWpP�)RRW%DVH��IXQNFLRQiOQt��
REMHNWRY �RULHQWRYDQi�Ei]H�V�KLVWRULt��Y\YtMHQê�Y�%UQ �NRQFHP�����OHW�0��.RKRXWHP�D�-��3LQNDVHP��
%RKXåHO��GDOãt�YêYRM�XGiORVWt�Xå�QHE\O�YêYRML�S t]QLYê�D�)RRW%DVH�]PL]HO�]H�VFpQ\��

.XSRGLYX�V\VWpP\�URGLQ\�;EDVH�QHE\O\�QD�'$7$6(0X�QLNG\�S tOLã�UR]HEtUiQ\��' YRGHP�] HMP �
E\OR��åH�MHMLFK�S t]QLYFL�WYR LOL�YODVWQt�VYpUi]QRX�NRPXQLWX��NWHUi�VL�VDPD�RUJDQL]RYDOD�RGERUQi�
VHWNiQt��3UYQt�UHIHUiW�QD�WRWR�WpPD�]D]Q O�QD�'$7$6(0X�Y�U��������KH]Np�Y\VWRXSHQt�R�OLãNiFK�
�)R[%$6(�D�)R[3UR��P O�/��*Rþ�Y�U��������

.RQHF�����OHW�]QDPHQi�S tFKRG�GDWDEi]t�QD�SRþtWDþtFK�3&��9�U�������VH�QD�'$7$6(0X�UHIHUXMH�R�
GDOãtP�0836�OLNH�VRIWZDUH��-GH�R�6 %'�060��0LFURQHWLFV�6WDQGDUG�08036���$QL�R�UHODþQt�
GDWDEi]H�QD�3&�QHQt�QRX]H��2EMHYXMH�VH�QDS ��NYDOLWQt�LPSOHPHQWDFH�50'�±�V\VWpP�;'%��1LFPpQ �
SUYQt�YHU]H�GDWDEi]t�QD�SRþtWDþtFK�3&�RG�ILUHP�]YXþQêFK�MPHQ�VH�]DWtP�QH]PL XMt��7\WR�6 %'�VH�
REMHYt�QD�'$7$6(0X�Då�YH�VYêFK�81,;RYêFK�YHU]tFK��

����0RGHORYiQt�D�SURMHNWRYiQt�

3RþiWNHP�����OHW�VH�X�QiV�MHãW �PQRKR�GDWDEi]H�QHPRGHORYDO\��2S W�±�VFKi]HOD�SRþtWDþRYi�SRGSRUD�±�
QiVWURMH�&$6(��2�(�5�PRGHOX�VH�POXYLOR��DOH�PQRKR�XåLYDWHO �±�SURMHNWDQW �FKiSDOR�MHKR�SRXåLWt�
MDNR�SUiFL�QDYtF��7HRUHWLN P�VH�]DVH�]GiO�S tOLã�KUXEê��QHS HVQê��LQWXLWLYQt�D�NGRYtMDNê�MHãW ��5R]ViKOi�
Yê]NXPQi�DNWLYLWD�VH�X�QiV�]DþDOD�Y QRYDW�YêYRML�YODVWQtKR�GDWRYpKR�PRGHOX��âOR�R�IXQNFLRQiOQt�
S tVWXS��NG\�GDWD�E\OD�DJUHJRYiQD�GR�VWUXNWXU�S HGVWDYXMtFtFK�IXQNFH��$SOLNDFt��WRKRWR�S tVWXSX�Y]QLNO�
GDWRYê�PRGHO�+,7��]D�NWHUêP�VWiOD�YHOPL�VLOQi�WHRULH��NWHURX�GR�GDWDEi]RYp�NRPXQLW\�S LQHVO�3��
0DWHUQD��1D�YêYRML�+,7X�VH�SRGtOHOD� DGD�OLGt��0��'Xåt��2��)HOL[��)��.UHMþt��-��3RNRUQê��=��6WDQtþHN���
-��=ODWXãND�D�GDOãt���]�QLFKå�Q NWH t�VH�GDWDEi]tP�Y QXMt�GRGQHV��6�GDWRYêP�PRGHOHP�+,7�VH�Y\YtMHOD�
PHWRGD�QiYUKX��NWHUi�E\OD�Q NROLNUiW�XSODWQ QD�QD�YHONêFK�SURMHNWHFK�SUD[H��REMHYLO\�VH�L�SRNXV\�R�
MHKR�LPSOHPHQWDFL�Y�~URYQL�QiVWURMH��NWHUê�E\�GQHV�SDW LO�GR�W tG\�&$6(��6�QiYUKHP�VRXYLVt�L�
WUDQVIRUPDFH�GR�GDWDEi]RYêFK�þL�VRXERURYêFK�VWUXNWXU��7 PWR�]iNODGQtP�SUREOpP P�E\OR�Y QRYiQR�
Y�SUYQtFK�'$7$6(0HFK� DGD�S tVS YN ��

����'$7$6(0�VH�UR]StQi�

=iMHP�'$7$6(0X�VH�MLå�RG�U�������UR]ãL XMH�L�QD�]SUDFRYiQt�WH[WRYêFK�GDWDEi]t��=�KOHGLVND�
LQIRUPDWLN\�VH�QiP�]GiOR��åH�MGH�R�GDWD�MDNR�NDåGi�MLQi��3 LSRPH PH�YãDN��åiGQp�GDOãt�W\S\�GDW�VH�
QH]SUDFRYiYDO\�D�N�SRMHWt�PXOWLPpGLt�E\OR�MHãW �KRGQ �GDOHNR��-iGUR�NRPXQLW\�KUDMtFt�Y�WpWR�REODVWL�
]iVDGQt�UROL�WYR LOD�ÒVW HGQt�WHFKQLFNi�]iNODGQD�97(,��Y GHFNR�WHFKQLFNêFK�LQIRUPDFt���NGH�VH�
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S YRGQ �]SUDFRYiYDOD�UR]ViKOi�GDWD�QD�PDJQHWLFNêFK�SiVNiFK��1D�'$7$6(0X�VH�UHIHURYDO\�
VSDFLiOQt�V\VWpP\�*2/(0�þL�6(6$0�SUR�]SUDFRYiQt�ELEOLRJUDILFNêFK�GDW��QLFPpQ �]GH�SR]RUXMHPH�L�
SURGtUiQt�NRQYHQþQtFK�GDWDEi]t��YþHWQ �MHMLFK�QiYUKX��SRW HEQêFK�SUR�NQLKRYQLFNê�SURYR]�D�GDOãt�
QiYD]Qp�þLQQRVWL��

9�U�������VH�]iMHP�'$7$6(08�RERKDFXMH�R�DSOLNDFH�XP Op�LQWHOLJHQFH��WM��KODYQ �Ei]H�]QDORVWt�D�
H[SHUWQt�V\VWpP\��NWHUê�S HWUYiYi�L�Y�GDOãtFK�OHWHFK��3 LSRPH PH��åH�H[SHUWQt�V\VWpP\�WHKG\�SUDFRYDO\�
QD�PDOêFK�GDWHFK�RUJDQL]RYDQêFK�Y WãLQRX�YH�YQLW Qt�SDP WL��2UJDQL]iWR L�'$7$6(0X�FtWLOL��åH�
GDWDEi]H�E\�PRKO\�Y�WpWR�REODVWL�SRPRFL�D�QD�GUXKp�VWUDQ ��SUYN\�XP Op�LQWHOLJHQFH�MH�OiNDO\��âOR�
]HMPpQD�R�QRYp�SRMHWt�SRXåtYDQp�ORJLN\��NWHUi�E\OD�R�NXV�GiO��QHå�QDYLJDFH�Y�GDWRYêFK�VWUXNWXUiFK�þL�
RE\þHMQi�UHODþQt�DOJHEUD��

��� ����OpWD�

&KiSHPH�OL�OpWD�����MDNR�GREX�VStãH�YH�]QDPHQt�NODVLFNêFK�GDWDEi]t������OpWD�QDEt]HMt�PQRKHP�
]DMtPDY Mãt��SHVW HMãt�ãNiOX�YêYRMH�D�ãt HQt�QRYêFK�WHFKQRORJLt��ÒP\VOQ �QH tNiPH�SRX]H�
GDWDEi]RYêFK��

����2EMHNWRYi�RULHQWDFH�

5RN������MH�Y�]DP HQt�'$7$6(0X�]ORPRYê�Y�WRP��åH�SRVN\WXMH��SURVWRU�REMHNWRYp�RULHQWDFL��22���
+QHG�QiVOHGXMtFt�URþQtN�REVDKRYDO���S tVS YN �]SUDFRYiYDMtFtFK�U ]Qp�MHMt�SRGRE\��WM��22�GDWDEi]H��
22�PHWRG\�SURMHNWRYiQt��QiVWURMH�22�SURMHNWRYiQt�DWG��ÒþDVWQtFL�VH�P OL�PRåQRVW�VH]QiPLW�WDNp�
V�GRPiFt�S YRGQt�LPSOHPHQWDFt�GRNRQFH�GLVWULEXRYDQpKR�22�6 %'�$UW%DVH��ILUP\�$UWLQ$SSOH6�
]�%UDWLVODY\���NWHUê�VH�~VS ãQ �Y\YtMHO�D�DSOLNRYDO�Y�SUD[L�����OHWHFK��9�U��������MH�MLå�S tVS YN �QD�
WpPD�22�GRNRQFH�Y WãLQD��9ODVWQt�YêYRM�GDWDEi]RYpKR�]iNODGQtKR�VRIWZDUH�]�FHONHP�SRFKRSLWHOQêFK�
G YRG �PL]t��9êMLPNX�]�NRQFH�����OHW�WYR t�22�GDWDEi]H�*��±�SURMHNW�YHGHQê�7��+UXãNRX�]�987�
%UQR��

ýHVNi�GDWDEi]RYi�YH HMQRVW�VH�VH]QDPXMH�WDNp�VH�VWDQGDUGHP�2'0*�����QD�RE]RUX�YãDN�MVRX�L�
REMHNWRY �UHODþQt��25��GDWDEi]H��2EMHNWRYp�U\V\�MD]\ND�64/��MVRX�Y�SURJUDPX�MLå�Y�U��������

$�FR�50'"�6�UR]ãL RYiQtP�UHODþQtFK�SURGXNW �,1)250,;��25$&/(��352*5(66��6<%$6(�D�
GDOãtFK�Y�SURVW HGt�81,;�VH�QD�'$7$6(0(FK�]DþtQDMt�]�NUDMH�����OHW�REMHYRYDW��S tVS YN\�RGERUQtN �
S tVOXãQêFK�ILUHP��NWH t�XYiG Mt�SUDNWLFNp�S tNODG\�QRYêFK�WHFKQRORJLt�QD�UHODþQtFK�LPSOHPHQWDFtFK��
NWHUp�]DVWXSXMt��1RYê�]iMHP�R�W\WR�SURGXNW\�VH�YãDN�SURERX]t�Då�Y�SRVOHGQt�GRE �V�S tFKRGHP�25�
WHFKQRORJLH��

����1RYp�DUFKLWHNWXU\��QiYD]QRVW�D�DSOLNDFH�

3URQLNiQt�]DKUDQLþQtFK�KRVW �GR�'$7$6(0X�QHMHQ�]SHVW XMH��SURJUDP��DOH�S LQiãt�þDVWR�L�]FHOD�QRYp�
NQRZ�KRZ��9�U�������WR�E\OD�QDS ��DUFKLWHNWXUD�NOLHQW�VHUYHU�RG�:��0DUWLQD�]H�6RIWZDUH�$*��
'LVWULEXFH�GDWD�VOXåHE�D�UHSOLNDFH�GDW�VH�SRWRP�REMHYLO\�MHãW �Q NROLNUiW��9ãLPQ PH�VL�]�WDE�����åH�
GLVWULEXRYDQp�GDWDEi]H�E\O\�QD�'$7$6(0X�YåG\�Y�REOLE �D� HãHQt�����OHW�S HGVWDYRYDOD�MHMLFK�SUYQt�
NRPHUþQ �~VS ãQRX�YDULDQWX��

.URP �U ]QêFK�YDULDQW�GLVWULEXFH�GDW��QDFKi]HMt�Y����SRORYLQ �����OHW�QD�'$7$6(0X�VWiOH�Y Wãt�
SURVWRU�QRYp�DUFKLWHNWXU\��2G�U�������VH�'$7$6(0�Y QXMH�GDWRYêP�VNODG P�D�]SUDFRYiQt�2/$3��
6�REMHYHQtP�NRPSRQHQW��DJHQW �VH�VPD]iYi�UR]GtO�PH]L�DUFKLWHNWXURX�D�SURMHNWRYiQtP��1DYtF��YãH�VH�
SURSRMXMH�QD�REFKRGQt�SURFHV\��UHVS�� t]HQt�D�SOiQRYiQt��.ODVLFNpPX�GDWDEi]LVWRYL�VH�P åH�]GiW��åH�VH�
WpPDWLND�'$7$6(0X�VH�]DþtQi�GLYHU]LILNRYDW��-H�WR�YãDN�MHQ�YQ Mãt�SRKOHG��3 tVS YN\�]D D]HQp�GR�
UXEULN\� t]HQt��,6�,7�VH�QHREMHYLO\�QiKRGRX��-HQ�WR�GRNXPHQWXMH�LGHX��åH�GDWDEi]H�QHO]H�YLG W�
L]RORYDQ �RG�,6�þL�SURFHV ��NWHUp�MVRX�V�QLPL�VSMDW\���

�����6WDUR�QRYi�WpPDWD�

=P QX�GR]QiYi�SURQLNiQt�XP Op�LQWHOLJHQFH�GR�SUD[H��&HORVY WRYê�~WOXP�YêYRMH�H[SHUWQtFK�V\VWpP �
VH�SURMHYLO�L�X�QiV��=iMHP�R�QHWUDGLþQt�PHWRG\�S tVWXSX�N�GDW P�VH�REMHYXMH�Då�NRQFHP�����OHW�
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V�S tFKRGHP�GRORYiQt�GDW��,�WR�Pi�VYRX�ORJLNX��8åLYDWHOp�PDMt�UR]ViKOi�GDWD�N�GLVSR]LFL��GDWDEi]H�
GDWRYêFK�VNODG ���FRå�SRVN\WXMH�SUR�SRXåLWt�QRYêFK�PHWRG�RGSRYtGDMtFt�SRGPtQN\��1DYtF�WX�H[LVWXMH�L�
VLOQi�PRWLYDFH�NRQNXUHQFHVFKRSQRVWL��

6�SRVWXSHP�SURQLNiQt�GDWDEi]t�D�DSOLNDFt�QD�,QWHUQHW�VH�REMHYXMH�PQRKR�QRYêFK�WpPDW��QD�NWHUp�
UHDJRYDO�L�'$7$6(0��1DS ��R�EH]SHþQRVWL�'%6�VH�QD�'$7$6(08�KRYR LOR�VLFH�MLå�Y�U��������NG\�
ãOR�R�SUREOpP�]GDOHND�MHãW �QH�WDN�DNXWQt��6�UR]YRMHP�,QWHUQHWX�D�,QWUDQHWX�]D]QDPHQDOD�WDWR�
SUREOHPDWLND�SRFKRSLWHOQê�]iMHP��NWHUê�VH�RGUD]LO�L�QD�'$7$6(0X�YH�YtFH�QHå����S tVS YFtFK��

1RYê�UR]PDFK�]D]QDPHQDO\�GRWD]RYDFt�MD]\N\��9�WDE����MH�W HED�YLG W�VRXYLVORVW�GRWD]RYDFtFK�MD]\N �
D�WH[WRYêFK�GDWDEi]t��9\KOHGiYiQt�LQIRUPDFt�QD�,QWHUQHWX��REHFQ ML�GRWD]RYiQt�QDG�YtFH�KHWHURJHQQtPL�
LQIRUPDþQtPL�]GURML��S HGVWDYXMH�LQVSLUDWLYQt�LGHX�SUR�GDOãt�YêYRM�GDWDEi]t�D�'$7$6(0�Y�SRVOHGQtFK�
W HFK�OHWHFK�QiVOHGXMH�WHQWR�WUHQG��

=DMtPDYê�SRVXQ�Y�]DP HQt�VH�REMHYXMH�Y�SRVOHGQtFK���OHWHFK�Y�WHFKQRORJLL�YODVWQtFK�6 %'��
9 QXMHPH�VH�YtFH�I\]LFNêP�VWUXNWXUiP�D�WUDQVDNFtP��WM��GRVW�VSHFLDOL]RYDQêP�WHFKQLFNêP�
SUREOpP P��1D�SR]DGt�]iMPX�MVRX�WRWLå�RWi]N\�RSWLPDOL]DFH��LPSOHPHQWDFH�QRYêFK�GDWRYêFK�W\S ��
HIHNWLYQRVW�SURYR]X�DSRG���

��� =iY U�±�YVWXS�GR�QRYpKR�WLVtFLOHWt�

0i�OL�VH�Q NRPX�Y\VY WOLW��R�þHP�MVRX�GDWDEi]H��MLå�RG�MHMLFK�]UR]HQt�SODWt�MHGQRGXFKi�RGSRY ��R�
PRGHORYiQt�D�R�GRWD]RYiQt��6�PRGHORYiQtP�GDW�VRXYLVt�SURMHNWRYiQt��V�SURMHNWRYiQtP�PHWRGRORJLH��
=D�SRPRFt�WDE����D�EOLåãtKR�]NRXPiQt�DUFKLYX�'$7$6(0X�]MLVWtPH��åH�W PWR�SUREOpP P�E\OD�
Y QRYiQD�WDN ND�SRORYLQD�S tVS YN ���

-DNê�EXGH�'$7$6(0�Y�GDOãtFK�OHWHFK"�-Lå�WH �H[LVWXMH�PQRKR�WpPDW��NWHUp�EXGRX�Yê]NXP�D�SUD[L�
GORXKR�]DP VWQiYDW��PHWRG\�QiYUKX�25�GDWDEi]t��]DFKi]HQt�V�QRYêPL�GDWRYêPL�W\S\��LQWHJUDFH�
KHWHURJHQQtFK�]GURM ��DUFKLWHNWXU\�Y\XåtYDMtFt�:HE��PRELOQt�GDWDEi]H��SDUDOHOQt�]SUDFRYiQt�GDW��6t �
MDNR�GDWDEi]H�D�GDOãt��0RåQi�SDUDGR[Q ���PRGHORYiQt�MLå�MH�D�EXGH�QiURþQ Mãt��YL]�QDS ��WYRUED�
RQWRORJLt�D�NRQWH[W ���DE\�GRWD]RYiQt�PRKOR�EêW�MHGQRGXããt�D�KODYQ �HIHNWLYQ Mãt��V�Y Wãt�Y\MDG RYDFt�
VLORX�D�V�Y Wãt�PtURX�UHOHYDQFH�RGSRY GL��-DN�GRVY Gþt�WLVtFH�XåLYDWHO �,QWHUQHWX��]DWtP�MH�GRWD]RYiQt�
SRX]H�MHGQRXFKp��

=iY UHP�VH�YUD PH�MHãW �MHGQRX�N�S HGPOXY �VERUQtNX�SUYQtKR�'$7$6(0X��)U��.UHMþt�WDP�]PL XMH��
åH�MLVW �QHQt�GDOHNR�GRED��NG\�EXGHPH�PtW�NDåGê�NDONXODþNX�V�W]Y��RVREQt�GDWDEi]t��'RE H��SRGREQp�
]D t]HQt�QHPi�VLFH�NDåGê��DOH�P åH�PtW��'RNRQFH�VH�EU]\�EXGH�PRFL�QDSRMLW�RGNXGNROLY�QD�MLQp�
GDWDEi]H�Y�6tWL�D�Y\XåtYDW�WDN��GRXIHMPH�VYRERGQ ��QHS HEHUQp�]GURMH�GDW��

.DåGê�WXãt��åH�WR�YãDN�QHQt�WDN�MHGQRGXFKp��6NXSLQD�VY WRYêFK�GDWDEi]RYêFK�ãSLþHN�Y�GDWDEi]tFK��
NWHUi�VH�VHãOD�Y�U�������Y�$VLORPDUX�QDYUKXMH�GDWDEi]RYp�NRPXQLW �SUR�GDOãt�GHNiGX�MHGLQê�FtO��
=MHGQRGXãLW�NDåGpPX�RQOLQH�XNOiGiQt��S tVWXS�D�DQDOê]X�Y WãLQ\�þORY NHP�Y\SURGXNRYDQêFK�
LQIRUPDFt��7RWR�Y GRPt�E\�P O�FWtW�WDNp�NDåGê��NGR�Pi�D�EXGH�PtW�V�'$7$6(0HP�Q FR�VSROHþQpKR��
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3 HKOHG\�þOHQ �YêERU ��S HGQiãHMtFtFK�D�S HGQiãHN�Y�OHWHFK������±�
�����
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3 tSUDYQê�YêERU�
0��)HQGU\FK��0��,YDãND��)��.UiO��-��.UiO��)��.UHMþt�

3 HGQiãN\��WXWRULiO\��NUiWNp�UHIHUiW\�
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/�*Rþ� )R[%$6(�NRQWUD�)R[3UR�
�

�����

3URJUDPRYê�YêERU�

%DUWRã�3���0��%HQHãRYVNê��$��&DUGD��0��'Xåt��-��*UHJRU��9��&KXUDYê��0��,YDãND��:��.OHW]DQGHURYi��-��
.UiO��)��.UHMþt��-��3RNRUQê��=��6WDQtþHN�

3 HGQiãN\��WXWRULiO\��NUiWNp�UHIHUiW\�
3�+DQiþHN� *UDILFNi�XåLYDWHOVNi�UR]KUDQt�D�06�:LQGRZV�
'�+~VHN��-�3RNRUQê� +\SHUWH[WRYp�GDWDEi]H�
-�1RYiN� $XWRPDWL]RYDQi�SRGSRUD��&$6(��S HGSURMHNWRYp�S tSUDY\�SURMHNW �

DXWRPDWL]RYDQêFK�,6�
-�6OiGHN� )25&(�����
-�+DYOtN��0�=UDOê� 3RURYQiQt�&$6(�V\VWpPX�(;&(/$725�,6�D�PHWDLQIRUPDþQtKR�V\VWpPX�

'20,6�
1HYUNOD��1RYiN� 3URJUDP�$,6��$QDOê]D�LQIRUPDþQtFK�V\VWpP ��
,�%DGiU� 7$;,6���LQIRUPDþQt�V\VWpP�VSUiY\�GDQt�
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-�*UHJRU��3�.DUODFK� 5HODþQt�GDWDEi]H�D�DSOLNDþQt�YêYRMRYp�SURVW HGt�352*5(66�
9�.HSUW��=�3ODFKê� 'DWDEi]H�Y�VtWL�
�

�����

3URJUDPRYê�YêERU�

$��&DUGD��0��'Xåt��-��*UHJRU��:��.OHW]DQGHURYi��)��.UHMþt��%��/DFNR��-��3RNRUQê��5��3R t]HN��=��
6WDQtþHN�

3 HGQiãN\��WXWRULiO\��NUiWNp�UHIHUiW\�
-�3RNRUQê� 2EMHNWRY �RULHQWRYDQê�S tVWXS���MHGLQi�YDULDQWD"�
$�%LFKHU��-�9DOHQWD� 2EMHFW�2ULHQWHG�6\VWHPV��%DVLF�&RQFHSWV��%HQHILWV��3UREOHPV�DQG�DQ�

([DPSOH�IRU�5HDOL]DWLRQ�
$�0Ui]LN��-�/|ULQF� $UW%DVH���DQ�2EMHFW�2ULHQWHG�'LVWULEXWHG�'DWDEDVH�0DQDJHPHQW�6\VWHP�
:�0DUWLQ� 7KH�3RVW�0DLQIUDPH�(UD�
-�=HOHQê� 2WHY HQp�DUFKLWHNWXU\���RþHNiYiQt�D�UHDOLWD�
=�-tURYHF� 7UDQVDNþQt�]SUDFRYiQt�Y�SURVW HGt�,1)250,;�2QOLQH�
9�%RQKDUG� 1$785$/���(QWZLFNOXQJVXPJHEXQJ�GHU����*HQHUDWLRQ�
3�.DUODFK� *8,�D��*/�
0�+XWWHPDQQ��
3�6RNRORZVN\�

7KH�LPSDFW�RI�2EMHFW�2ULHQWHG�7HFKQRORJ\�WRZDUGV�LQGXVWULDO�VRIWZDUH�
GHYHORSPHQW�

-�9R tãHN��-�3RXU� 6WUDWHJLH�Y�LQIRUPDþQtFK�V\VWpPHFK�
:�0DUWLQ� 2EMHFW�2ULHQWDWLRQ�7KH�3RVW�&$6(�(UD�
'�&KODSHN��9� HSD��
,�6WDQRYVNi�

&$6(���NULWHULD�SRURYQiQt�

)�.UHMþt� 9êYRMRYp�SURVW HGt��*/�GDWDEi]RYpKR�V\VWpPX�$GYDQFHG�5HYHODWLRQ�
0�'åPXUi � 'LVWULEXRYDQp�]SUDFRYiQt�GDW�Y�352*5(66X�
,�8Oþ� ,QWHJURYDQê�NDQFHOi VNê�V\VWpP�81,3/(;�
=�6WDQtþHN� .RRSHUDWLYQt�]SUDFRYiQt�LQIRUPDFt����ULJKWVL]LQJ��
�
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3URJUDPRYê�YêERU�

0��%HQHãRYVNê��0��'Xåt��-��*UHJRU��'��&KODSHN��-��3RNRUQê��=��6WDQtþHN��-��9DQtþHN��-��:LHGHUPDQ��-��
=HOHQê��-��=ODWXãND�

3 HGQiãN\��WXWRULiO\��NUiWNp�UHIHUiW\�
'�&KODSHN� 3 tVWXS\�N�GDWRYpPX�PRGHORYiQt�SRGSRURYDQp�&$6(�SURVW HGN\�
(�&KXG MRYi� ,QWHJULWQt�RPH]HQt�Y�GDWDEi]RYêFK�V\VWpPHFK�
-�3RNRUQê��,�+DODãND� *HQHURYiQt�GDWDEi]RYpKR�VFKpPDWX�]�(�5�PRGHOX�GR�64/�
+�6FKLHPDQQ� 0HWKRGLFDO�6\VWpP�'HYHORSPHQW�ZLWK�3UHGLFW�&DVH�
6�0O\Qi � 6SHFLILND�DQDOê]\�D�QiYUKX�DSOLNDFt�Y�DUFKLWHNWX H�NOLHQW�VHUYHU�
2�+DXVPDQQ� 9]WDK�REMHNWRYêFK�D�VWUXNWXURYDQêFK�PHWRG�WYRUE\�DSOLNDþQtFK�V\VWpP ��

SRXåLWt�FDVH�����D�REMHNWL)�
3�.XþHUD� 2EMHNWRY �RULHQWRYDQi�DQDOê]D�D�GHVLJQ�
-�.XNORYi��/�3RSHOtQVNê� 9ROQ �GRVWXSQp�REMHNWRY �RULHQWRYDQp�GDWDEi]H�
/�âHãHUD��$�0LþRYVNê� 2G�REMHNWRYR�RULHQWRYDQHM�DQDOê]\�N�QiYUKX�
3�.URKD� 22'%06�*HP6WRQH���3URSHUWLHV�DQG�$SSOLFDWLRQ�
0�+XWWHPDQQ� 7KH�&RQVWUXFWLRQ�RI�2EMHFW���2ULHQWHG�,QIRUPDWLRQ�6\VWHPV�
-�3RXU��-�9R tãHN� .ULWpULD�YêE UX�V\VWpPRYpKR�LQWHJUiWRUD�
-�.RVWHODQVNê��-� XURY� 3RXåLWLH�UR]ãtUHQHM�%RRORYVNHM�ORJLN\�D�WHyULH�IX]]\�PQRåLQ�Y�LQIRUPDþQRP�

Y\KODGiYDQt�
-�.UHMþtþHN� 'DWDEi]RYp�VHUYHU\�D�WHFKQRORJLH�5$,'�
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/�1RYiN� 0LQLPiOQt�EH]SHþQRVWQt�VWDQGDUG�$ý5�
-�9\VNRþ� +RGQRWHQLH�EH]SHþQRVWL�SRþtWDþRYêFK�V\VWpPRY�
3�.DUODFK� 9êYRM�DSOLNDFt�SUR�JUDILFNi�XåLYDWHOVNi�UR]KUDQt�
-�äELUND� =SUDFRYiQt�~SOQêFK�WH[W �PHWRGDPL���JHQHUDFH�
�

�����

3URJUDPRYê�YêERU�

0��%HQHãRYVNê��0��'Xåt��-��*UHJRU��'��&KODSHN��-��.XNORYi��-��3RNRUQê��/��3RSHOtQVNê��=��6WDQtþHN��-���
:LHGHUPDQ��-��=HOHQê�

3 HGQiãN\��WXWRULiO\��NUiWNp�UHIHUiW\�
3�.URKD� 2EMHNWRY �RULHQWRYDQp�'%6�
0�'åPXUi � .OLHQW�6HUYHU�
=�6WDQtþHN� t]HQt�SURMHNW �
-�*UHJRU��-�+ROH\ãRYVNê� 7êPRYp� HãHQt�SURMHNW �
%�/DFNR� 3URWRW\SLQJ��D�YêYRM�GDWDEi]RYêFK�DSOLNDFt�
6�0O\Qi � t]HQt�SURFHV �YêYRMH�,6�DQHE�SURþ�GLQRVDX L�QHS HåLOL�
-�6HGOiþHN� +\EULGQt�REMHNWRY �RULHQWRYDQi�PHWRGRORJLH�
.�5\FKWD��7�9ON� &$6(�D�IRUPiOQt�VSHFLILNDFH�
/�%UDQGD��-�+DYOtN� &$6(�D�RP\O\�S L�MHMLFK�]DYiG Qt�
0�âPtGHN� 5HYHU]Qt�LQåHQêUVWYt�
0�0ROKDQHF� 5HDOL]DFH�GDWRYpKR�VORYQtNX�REMHNWRY �RULHQWRYDQpKR�PRGHOX�
3�+XM iN��-�+XM iN� 'LVWULEXRYDQp�V\VWpP\�]DORåHQp�QD�UHSOLNDFL�GDW�
9�6QiãHO��9�6NOHQi ��
5�1RYiN�

ÒSOQp�WH[W\�D�LQIRUPDþQt�V\VWpP\�

0�3DGDOtN� 2EMHNWRY �RULHQWRYDQê�GDWDEi]RYê�V\VWpP�&2'6�
-�3RXU��=�âHGLYi� 9\XåLWt�PXOWLPpGLt�Y�~ORKiFK�(,6�
-�-DQGD� +DUPRQLH���REFKRGQ �PDQDåHUVNê�WêP�
9�âSi D��-�3ROiN� +ODYQt�WUHQG\�Y�LQIRUPDþQtFK�WHFKQRORJLtFK�Y�86$��*%��VW HGQt�D�YêFKRGQt�

(YURS �
-�3RNRUQê� $UFKLWHNWXU\�GDWDEi]RYêFK�V\VWpP �
'�&KODSHN��9� HSD� 6WUXNWXURYDQp�PHWRG\�YêYRMH�,6�
+�-tONRYi� 6WUXNWXURYDQp�D�REMHNWRYp�S tVWXS\���VURYQiQt�
5�0DQWKH\� '$7$/2*�
�

�����

3URJUDPRYê�YêERU�

0��%HQHãRYVNê��0��'Xåt��-��*UHJRU��3��+XM iN��'��&KODSHN��/��3RSHOtQVNê��-��3RNRUQê��.��5LFKWD��=��
6WDQtþHN��-��9DOHQWD��-��=HOHQê�

3 HGQiãN\��WXWRULiO\��NUiWNp�UHIHUiW\�
0�%HUND��-�0DFXU��
0�6ROD tN�

'LVWULEXRYDQp�LQIRUPDþQt�V\VWpP\�Y�,51(7X�D�MHMLFK�WYRUED�

3�=HPiQHN� ,PDJH�GDWDEDVHV���HIILFLHQW�GDWD�VWRULQJ�DQG�UHWULHYDO�
3�+DQiþHN� %H]SHþQRVW�Y�LQIRUPDþQtFK�V\VWpPHFK�
5�0DWXOtN��6�âLPRQRYi� 3URVWRURYi�GDWD�Y�SURVW HGt�64/�
-�âWXOOHU� ,QFRQVLVWHQF\�UHVROXWLRQ�LQ�WKH�LQWHJUDWLRQ�RI�GDWDEDVHV�
-�3HWHUND� ,QWHUQHW��MHKR�VOXåE\�D�MHMLFK�Y\XåLWt�
+�+DP]D��7�%HOGMLODML� $Q�DOJHEUD�IRU�REMHFW�RULHQWHG�GDWDEDVHV�
/�3RSHOtQVNê� 'DWD�PLQLQJ��KOHGiQt�]QDORVWt�Y�GDWDEi]tFK�
9�0HGHN� 0HWRG\�SHU]LVWHQFH�GDW�Y�REMHNWRY �RULHQWRYDQêFK�GDWDEi]RYêFK�V\VWpPHFK�
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0�%HQHãRYVNê� 3',7���WHFKQRORJLH�YêYRMH�DSOLNDFt�W\SX�FOLHQW�VHUYHU�
3�%H]VWDURVWL� 0�WHFKQRORJLH�
=�6WDQtþHN� 9HGHQt�WêPX�DQHE�~NRO�	�MHGQRWOLYHF�	�VNXSLQD�
-�5DXFK� =tVNiQt�]QDORVWt�]�GDWDEi]t�D�*8+$�
%�/DFNR� 5HVWUXNWXUDOL]DFH�Ei]H�GDW�
3�%HUND��-�,YiQHN� $XWRPDWL]RYDQp�]tVNiYiQt�]QDORVWt�]�GDW�R�NXSyQRYp�SULYDWL]DFL�
3�.URKD� 0DQDJHPHQW�RI�SHUVLVWHQW�REMHFWV�
&�1LFROOH��'�%HQVOLPDQH��
1�&XOORW��.�<pWRQJQRQ�

$�PHWD�PRGHO�EDVHG�PHWKRGRORJ\�IRU�WUDQVODWLRQ�GDWD�PRGHOV�LQ�
LQWHURSHUDEOH�LQIRUPDWLRQ�V\VWHPV�

3�6RNRORZVN\� *URXSZDUH�
0�6DYRQQHW��'��
%HQVOLPDQH��.�<pWRQJQRQ�

$�PHWKGRORJ\�IRU�WKH�GLVWULEXWLRQ�GHVLJQ�RI�REMHFW�RULHQWHG�GDWDEDVHV�

/�âHãHUD��$�0LþRYVNê� 2EMHNWRYR�RULHQWRYDQp�GDWDEi]RYp�ãWDQGDUG\�64/��D�2'0*����
.�5LFKWD� 4XD�YDGLV�&$6("�
/�%DHNJDDUG��-�-RUJHQVHQ��
7�1LHOVHQ��'�5DVPXVVHQ�

)X]]\�UDQNLQJ�RI�GRFXPHQWV�EDVHG�RQ�EHKDYLRXU�PLQLQJ�

5�9LQJUDOHN��<�%UHLWEDUW��
*�:HLNXP�

&RVW�SHUIRUPDQFH�FRQWURO�LQ�VQRZ�EDOO�GLVWULEXWHG�ILOH�PDQDJHU�

�

�����

3URJUDPRYê�YêERU�

0��%HQHãRYVNê��-��*UHJRU��3��+XM iN��'��&KODSHN��-��3RNRUQê��/��3RSHOtQVNê��.��5LFKWD��=��6WDQtþHN��-��
9DOHQWD��9��9HVHOê��-��=HOHQê�

3 HGQiãN\��WXWRULiO\��NUiWNp�UHIHUiW\�
3�'UEDO� �2EMHNWRYp�PRGHORYDFt�PHWRG\��PLQLNXUV��
=�6WDQtþHN� 'DWRYp�PRGHORYiQt�PHWRGRX�+,7�PLQLNXUV��
.�-HIIHU\� 'LVWULEXWHG�GDWDEDVH�
-�3RNRUQê� 7UDQVDNþQt�]SUDFRYiQt�
)�3OiãLO��3�7 PD��
-�.OHLQGLHQVW�

�&2%5$�DQG�2'0*����

+�,EUDKLP��:�*UD\��
1�)LGGLDQ�

(IILFLHQW�FRQVWUDLQW�FKHFNLQJ�LQ�GLVWULEXWHG�GDWDEDVHV�

6�/XWHPDQQ� ,QWHJUDWLRQ�RI�SRSXODWHG�6FKHPD�9HUVLRQV�
1�%RXGMOLGD��0�%RXQHIID��
2�3HUULQ�

2EMHFW�DQG�6FKHPD�9HUVLRQLQJ�DQG�5HVWUXFWXULQJ�LQ�'DWDEDVHV�

-�0DFXU��0�%HUND� 'RWD]\�64/�Y�WHFKQRORJLL�:::�D�UR]ãL RYiQt�IXQNFLRQDOLW\�:::�VHUYHU �
-�*UHJRU��0�%XOGUD� 7UDQVDNþQt�DSOLNDFH�Y�,17(51(7X��D�FR�QD�WR�352*5(66"��
9�6QiãHO��9�6NOHQi � 9]RU\�SUR�QiYUK�
-�:HEU� 'DWD�:DUHKRXVH��DQR"�3URþ"�$�MDN"�
0�%HQHãRYVNê� 'DWD�ZDUHKRXVLQJ��DQHE�QLF�QRYpKR�
)�%DQQLVWHU� 2/$3���$�4XHVWLRQ�RI�'HILQLWLRQ�
5�3URNHã� .RQILJXUDþQt� t]HQt�Y�SURVW HGt�NRPSRQHQW�
-�6RFKRU� 0HWRGD�)86,21�
0�0ROKDQHF� $OJRULWPXV�JHQHURYiQt�REMHNWRY �RULHQWRYDQpKR�GDWRYpKR�VORYQtNX�
.�5LFKWD� /HVN�D�EtGD�&$6(�V\VWpP �
3�.XþHUD��'�+iMHN� ÒORKD�WHVWRYiQt�Y�SURFHVHFK�]DEH]SHþHQt�MDNRVWL�SURJUDPRYpKR�Y\EDYHQt�
-�.UiO� 0 HQt�VRIWZDUX�
3�.OHPHQW� �(&&(���V\VWpP�REMHYXMtFt�]QDORVWL�Y�GDWDEi]tFK�
.�6RXNHQtN� +OHGiQt�]iYLVORVWt�V�RKOHGHP�QD�DNWXDOL]DFH�GDWDEi]H�
-�9DOHQWD� %XVLQHVV�3URFHVV�5HGHVLJQ�
�
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3URJUDPRYê�YêERU�

0��%HQHãRYVNê��-��*UHJRU��3��+XM iN��'��&KODSHN��-��3RNRUQê��/��3RSHOtQVNê��.��5LFKWD��=��6WDQtþHN��,��
6WDQRYVNi��-��9DOHQWD��9��9HVHOê��-��=HOHQê�

3 HGQiãN\��WXWRULiO\��NUiWNp�UHIHUiW\�
3�+DQiþHN��-�6WDXGHN� %H]SHþQRVWQt�SROLWLND�,6�Y�SURVW HGt�,QWHUQHW�
3�+XM iN� 6P UHP�NH�NRRSHUDWLYQtP�LQIRUPDþQtP�V\VWpP P�
-�.XNORYi� 0 HQt�YêNRQ �GDWDEi]RYêFK�V\VWpP �
)�5XPS� $QDO\VLV�RI�%XVLQHVV�3URFHVV�'HVFULSWLRQV�
)�0DUHN� 5HHQJLQHHULQJ�SRGQLNRYêFK�SURFHV ���PHWRG\�D�QiVWURMH�
7�3DQNRZVNL� $FWLYH�UXOHV�IRU�EXVLQHVV�UXOHV�VSHFLILFDWLRQ�DQG�FRQWURO�
0�%HQHã��7�+UXãND� 9QLW Qt�UHSUH]QHWDFH�REMHNW �Y�REMHNWRY �RULHQWRYDQpP�GDWDEi]RYpP�

V\VWpPX�
/�)HOLFH��0�6DUREH� 8VLQJ�IRUPDOLVP�WR�GHILQH�VFKHPD�FKDQJHV�LQ�REMHFW�RULHQWHG�GDWDEDVHV�
3�'UEDO��0�âLP QHN� 2EMHNWRYê�S tVWXS�Y�SUD[L�
9�7ORã ��$� tKD� 2EMHNW\�Y�64/���D�2'0*������
%�:X��'�/DZOHVV��-�%LVEDO��
-�*ULPVRQ��9�:DGH��
'�2
6XOOLYDQ��
5�5LFKDUGVRQ�

/HJDF\�6\VWHP�0LJUDWLRQ��$�OHJDF\�'DWD�0LJUDWLRQ�HQJLQH�

0�9DOHQWD� 0HPRU\�$FFHVV�0HWKRGV�LQ�3DUDOOHO�'DWDEDVH�6\VWHPV�
3�)ULF� +:�VROXWLRQV�IRU�'DWDEDVH�$SSOLFDWLRQV�
9�0DW\iã� 0DQDJHPHQW�G Y U\�Y�UR]ViKOêFK�V\VWpPHFK�
7�3LWQHU� .�PHWRGLFH�S HFKRGX�QD�LQWUDQHW�
%�0HOLFKDU� $�6LPSOH�0HWKRG�RI�&RPSOHWH�,QGH[LQJ�
0�âHGD� 5R]ãt HQt�UHODþQtKR�6 %'�SUR�]SUDFRYiQt�QHXUþLWêFK�LQIRUPDFt�
$�3DSDGRSRXORV� 3HUIRUPDQFH�(YDOXDWLRQ�RI�3DJHG�4XDGWUHHV�RQ�D�6LQJOH���3URFHVVRU�0XOWL�

'LVN�6\VWHP�
/�3RSHOtQNVê� 4XD�YDGLV��GDWD�PLQLQJ"�
=�6WDQtþHN� &KDRV��VWUDWHJLFNp�SOiQRYiQt�D� t]HQt�SURMHNW �
-�3RNRUQê� 64/����
-�6NRþGRSROH��-�9DOHQWD� 1iYUK�UHODþQtFK�GDWDEi]t�
�
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3URJUDPRYê�YêERU�

0��%HQHãRYVNê��-��*UHJRU��7��+UXãND��3��+XM iN��'��&KODSHN��.��0DWLDãNR��-��3RNRUQê��/��3RSHOtQVNê��
.��5LFKWD��-��9DOHQWD��9��9HVHOê��-��=HOHQê�

3 HGQiãN\��WXWRULiO\��NUiWNp�UHIHUiW\�
3�+DQiþHN��-�6WDXGHN� %H]SHþQRVW�GLVWULEXRYDQêFK�V\VWpP �
-�=HOHQê� 6SUiYD�UR]ViKOêFK�YêSRþHWQtFK�V\VWpP �
%�:X��'�/DZOHVV��-�%LVEDO��
-�*ULPVRQ��9�:DGH�

/HJDF\�,QIRUPDWLRQ�6\VWHPV�0LJUDWLRQ��$Q�(QJLQHHULQJ�3HUVSHFWLYH�

7�2UFL��<�=KDQJ� *07'9,���0XOWL�7HPSRUDO�'%06�ZLWK�D�9LVXDO�4XHU\�,QWHUIDFH�
9�.\MRQND� -DYD�Y�GDWDEi]L�
-�âWXPSI��-�+QiW� 7UDQVDNþQ �RULHQWRYDQp�DSOLNDFH�Y�MD]\FtFK�+70/�D�-DYD�
-�-DQGD� .DWHJRUL]DFH�HQWLW�D�VWDQGDUGL]DFH�NRPSRQHQW�
9�0DW\iã��5�DQGHUVRQ��
%�&ULVSR��-�/HH��
&�0DQLIDYDV��)�3HWLWFRODV�

7KH�*OREDO�7UXVW�5HJLVWHU�

0�%HQHã��7�+UXãND� ,PSOHPHQWDWLRQ�2SSRVLWLRQ�LQ�0XOWL�W\SH�2EMHFWV�
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'�&YUþHN� .RQWUROD�S tVWXSX�Y�GDWDEi]RYêFK�V\VWpPHFK�
0�'UERKODY� äLYRWQt�F\NOXV�VRIWZDUH�D�YêNRQQRVW�
$�%HQHã� +RZ�WR�DFKLHYH�WKH�(WHUQLW\�
3�=HPiQHN� 3HUIRUPDQFH�DQG�7XQLQJ�RI�WKH�81,;�2SHUDWLQJ�6\VWHPV�
7�9HMOXSHN� 0HWRG\�SURKOHGiYiQt��DQDOê]\�D�W tG Qt�WH[WRYêFK�LQIRUPDFt����LQIRUPDþQt�

UDILQHULH��
5�%RWtN��/�3RSHOtQVNê� ,QWHOLJHQWQt�Y\KOHGiYiQt�QD�:::�
9�9HVWHQLFNê� 'DWD�5HSOLFDWLRQ�LQ�'LVWULEXWHG�6\VWHPV�
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