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3RNURN� Y�REODVWL� LQIRUPDþQtFK� WHFKQRORJLt� VSROX� V�QHXVWiOêP� YêYRMHP� VWiYDMtFtFK� D
Y]QLNHP� QRYêFK� PHWRG� P LFNp� GRNXPHQWDFH� QiV� GQHV� VWDYt� S HG� RWi]N\� WYRUE\� D
Y\XåLWt� SURVWRURYêFK� PRGHO � REMHNW �� 3 HGORåHQi� SUiFH� MH� NRQNUpWQ � ]DP HQD� QD
REODVW� SDPiWHN�� -GH� WHG\� R� SURVWRURYp�PRGHO\� SDPiWNRYêFK� REMHNW �� +ODYQt� QiSOQt
SUiFH� MH� KOHGiQt� PRåQêFK� FHVW� RG� SURVWpKR� SR t]HQt� SURVWRURYp� GRNXPHQWDFH
SDPiWNRYpKR� REMHNWX� N�Y\WYR HQt� LQIRUPDþQtKR� V\VWpPX�� 9H� VKRG � V�GHILQRYDQêPL
FtO\�SUiFH�PRKX�VKUQRXW�YêVOHGN\�GR�W t�]iNODGQtFK�þiVWt�
��� 3R L]RYiQt�P LFNp�GRNXPHQWDFH�D�YKRGQi�WHFKQRORJLH�]tVNiQt��'�GDW
3URVWRURYi� GDWD� MVRX� QH]E\WQêP� ]iNODGHP� NDåGpKR� SURVWRURYpKR� LQIRUPDþQtKR
V\VWpPX�� =�WRKRWR� KOHGLVND� MH� NOtþRYRX� RWi]NRX� WHFKQRORJLH� MHMLFK� SR t]HQt�� .H
VWDQRYHQt� YKRGQp� WHFKQRORJLH� WYRUE\� SURVWRURYêFK� PRGHO � MVHP� SURYHGO� DQDOê]X
VWiYDMtFtKR� VWDYX� SR L]RYiQt� P LFNp� GRNXPHQWDFH�� D� WR� IRUPRX� GRWD]RYDFtKR
SU ]NXPX��3U ]NXP�S LQHVO�]iNODGQt�SR]QDWN\�R�WRP��MDNi�GDWD��Y�MDNpP�WYDUX�D�SUR
MDNp�~þHO\�MVRX�GQHV�SR L]RYiQD��$þNROLY�MH�GQHV�MLå�PRåQp�SR L]RYDW�S tPR��'�GDWD�
Y WãLQRX�VH�WDN�]�G YRG �Y\ããt�QiURþQRVWL�QHG MH�D�VWiOH�S HYOiGDMt�URYLQQi�GDWD��3UR
YHONp�PQRåVWYt�SDPiWNRYêFK�REMHNW �MH�N�GLVSR]LFL�KLVWRULFNi�SOiQRYi�GRNXPHQWDFH�
7HQWR� SR]QDWHN� MVHP� Y\XåLO� S L� QiYUKX� WHFKQRORJLH� WYRUE\� SURVWRURYêFK� PRGHO
SDPiWNRYêFK� REMHNW �� 1DYUåHQi� WHFKQRORJLH� VWDYt� QD� NRPELQDFL� DUFKLYQtFK� GDW� V
QRYêP�P HQtP��Y\XåLWêP�]HMPpQD�SUR�~þHO\�DNWXDOL]DFH�D�GRSOQ Qt��NDSLWROD����

��� 8åLYDWHOVNp�SRåDGDYN\�D�NRQFHSFH�LQIRUPDþQtKR�V\VWpPX�SDPiWNRYpKR�REMHNWX
2Wi]NX��MDNi�GDWD�E\�P O�LQIRUPDþQt�V\VWpP�REVDKRYDW�D�QD�MDNp�REODVWL�E\�P O�EêW
RULHQWRYiQ�� MVHP� VL� SRNOiGDO� S L� S tSUDY � SU ]NXPX� XåLYDWHOVNêFK� SRåDGDYN
SRWHQFLiOQtFK�XåLYDWHO �WRKRWR�V\VWpPX��3U ]NXP�MVHP�UHDOL]RYDO�IRUPRX�GRWD]QtNX
SUR�VSUiY\�Y\EUDQêFK�SDPiWNRYêFK�REMHNW ��3U ]NXP�S LQHVO�~GDMH�R�WRP��MDNi�GDWD
VH�GQHV�SRXåtYDMt� SUR� VSUiYX�SDPiWNRYêFK�REMHNW � D� MDN� VH�Y\XåtYDMt��3 LQHVO� WDNp
]iNODGQt� IDNWD�R�Y\XåtYiQt� LQIRUPDþQtFK� WHFKQRORJLt�� ]iMPX�R� W\WR� WHFKQRORJLH� D� R
EDULpUiFK� EUiQtFtFK� MHMLFK� ãLUãtPX� QDVD]HQt�� 3 HVWR�� åH� SUREtKi� SURFHV� SRVWXSQp
GLJLWDOL]DFH�� MH�Y WãLQD�GDW�Y�VRXþDVQp�GRE � VWiOH� MHãW � Y�NODVLFNp�SRGRE ��1DVD]HQt
LQIRUPDþQtFK�WHFKQRORJLt�EU]Gt��KODYQ �QHGRVWDWHN�ILQDQFt�
'iOH� MVHP� SURYHGO� SU ]NXP� SUHVHQWDFH� SDPiWNRYêFK� REMHNW � QD� ,QWHUQHWX� X� QiV� L
Y�]DKUDQLþt�VH�]DP HQtP�QD�Y\XåLWt�SURVWRURYêFK�PRGHO �D�SUYN �YLUWXiOQt� UHDOLW\�
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=�SR]QDWN � ]tVNDQêFK� ]� W FKWR� SU ]NXP � MVHP� Y\FKi]HO� S L� QiYUKX� NRQFHSFH
LQIRUPDþQtKR� V\VWpPX� SDPiWNRYpKR� REMHNWX� Y\XåtYDMtFtKR� SURVWRURYi� GDWD�
.RQFHSFH�SRþtWi�VH�VXEV\VWpP\�]DP HQêPL�QD�W L�REODVWL�±�VSUiYD�REMHNWX��Yê]NXP
REMHNWX�� SUHVHQWDFH� REMHNWX�� -HGQRWtFtP� SUYNHP� VXEV\VWpP � MVRX� VKRGQi� YêFKR]t
GDWD�� =iNODGQtP� SRåDGDYNHP� QD� WHFKQLFNp� HãHQt� MH� Y\XåLWt� Vt RYêFK� WHFKQRORJLt
�NDSLWROD����

��� $SOLNDFH�SR]QDWN �QD�NRQNUpWQtP�SURMHNWX
3R]QDWN\� D� ]iY U\� ]tVNDQp� Y�SU E KX� S HGFKR]tFK� þiVWt� MVHP� Y\XåLO� S L� QiYUKX
NRQFHSFH� LQIRUPDþQtKR� V\VWpPX�NRQNUpWQtKR� REMHNWX�� -HGQi� VH� R� REMHNW� EDURNQtKR
GLYDGOD� QD� ]iPNX� Y�ýHVNpP� .UXPORY �� =� GDW� GRVWXSQêFK� SUR� WHQWR� REMHNW� MVHP
Y\EUDO� GDWD� YKRGQi� SUR� UHDOL]DFL� IXQNþQtKR� SURWRW\SX� LQIRUPDþQtKR� V\VWpPX�� 3UR
MHGQRWOLYp� VXEV\VWpP\� MVHP�QDYUKO� RGSRYtGDMtFt� XVSR iGiQt� Y\EUDQêFK� NRQNUpWQtFK
GDW�� =DEêYDO� MVHP� VH� WDNp� IXQNþQRVWt� VXEV\VWpP � V�S LKOpGQXWtP� N�SUiFL
V�SURVWRURYRX�LQIRUPDFt�D�SURVWRURYêP�PRGHOHP��NDSLWROD����

3 tQRV\�VYp�SUiFH�YLGtP�S HGHYãtP�Y�NRPSOH[QRVWL� SRKOHGX�QD�GDQRX�SUREOHPDWLNX�
3UREOHPDWLND� Y\XåLWt� SURVWRURYêFK� GDW� D� LQIRUPDþQtFK� V\VWpP � Y�REODVWL� SDPiWNRYp
SpþH�QHE\OD�]DWtP��SRNXG�MH�PL�]QiPR��WDNWR�VRXKUQQ � HãHQD��3UiFH�S LQiãt�YH�VYêFK
DQDO\WLFNêFK� SDViåtFK�PQRKR� FHQQêFK� LQIRUPDFt� ]tVNDQêFK� MDN� RG� SR L]RYDWHO �� WDN
XåLYDWHO � GDW�� 3UiFH� VH� VQDåt� SRGFK\WLW� VRXþDVQp� FHORVY WRYp� WUHQG\� Y�REODVWL
Y\XåtYiQt� SURVWRURYêFK� GDW� Y�S HGP WQp� REODVWL� D� SRNRXãt� VH� W\WR� QiP W\
NRQNUHWL]RYDW�Y�QDãLFK�SRGPtQNiFK�
'DOãt� YêYRM� Y�REODVWL� VP XMH� NH� VWiOH� Y WãtPX� QDVD]HQt� WHFKQRORJLt� SUDFXMtFtFK
V�YLUWXiOQt� UHDOLWRX�D�N�SURSRMRYiQt� U ]QêFK� LQIRUPDþQtFK�V\VWpP ��2PH]HQp�SRXåLWt
SURVWRURYêFK� GDW� ]DS tþLQ Qp� GQHV� Y\ããtPL� QiNODG\� QD� MHMLFK� SR t]HQt� VQDG� EXGH
Y�EXGRXFQX�S HNRQiQR�QRYêPL�WHFKQRORJLHPL��MDNR�QDS ��ODVHURYêP�VNHQRYiQtP�
3RNXG�MGH�R�SURMHNW���äLYp�GLYDGOR´��P O�E\�EêW�IXQNþQt�SURWRW\S�UHDOL]RYiQ��S LEOLåQ
Y� SRORYLQ � URNX� ������ 'DOãt� YêYRM� V\VWpPX� EXGH� SRWp� ]iYLVHW� QD� ]tVNDQêFK
SUDNWLFNêFK�]NXãHQRVWHFK�
6P\VOHP�S HGORåHQp� SUiFH� MH�KOHGiQt� FHVW� N�Y\XåLWt� SURVWRURYêFK�GDW� D� QDYUåHQt
REHFQp�NRQFHSFH�LQIRUPDþQtKR�V\VWpPX�SUDFXMtFtKR�V��WtPWR�W\SHP�GDW��9 tP��åH
WDWR�SUiFH�S LVS MH�VYêP�GtOHP�N�KOHGiQt�RGSRY Gt�QD�W\WR�RWi]N\�


