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,Q�WKH�FRQGLWLRQV�RI�D�JOREDO�LQIRUPDWLRQ�VSDFH��WKH�VSHFLDO�IHD�
WXUHV�RI�WKH�IRUPDWLRQ�RI�D�VRFLDO�PHWDV\VWHP�DQG�LWV�FRQYHUVLRQ�LQWR
D�QHZ�VWDWH�DUH�H[DPLQHG��7KH�FRPSXWHU�SUREOHPV�RI�WKH�FRQWURO�SDU�
DGLJP�JOREDOL]DWLRQ�DUH�GLVFHUQHG�DQG�LQYHVWLJDWHG�IURP�WKH�JHQHULF
YLHZSRLQW��7KH�D[LRPDWLFV�RI� WKH�PDWKHPDWLFDOO\�XQLIRUP�ILHOG�RI
FRPSXWHU�LQIRUPDWLRQ�LQ�WKH�PRGHO�RI�WUHH�W\SH�VWUXFWXUHV�FDOFXOXV
LV�MXVWLILHG��$Q�DSSURDFK�WR�WKH�JOREDO�FRQWURO�SUREOHPV�VROXWLRQ�LQ
WKH�PDWKHPDWLFDOO\�XQLIRUP�ILHOG�RI�FRPSXWHU�LQIRUPDWLRQ�LV�IRUPHG�
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$Q�DSSURDFK�WR�WKH�SUREOHP�RI�VHPDQWLFDO�LQIRUPDWLRQ�WKHRU\�LV
FRQVLGHUHG��7KH�DSSURDFK�LV�EDVHG�RQ�WKH�DSSOLFDWLRQ�RI�DQ�DVVRFLDWLYH
LQGXFWLYH�LQIHUHQFH�V\VWHP�DV�DQ�LQIRUPDWLRQ�UHFHLYHU�DQG�HQDEOHV�WR
GLVFHUQ�WZR�LQIRUPDWLRQ�W\SHV��WKH�GDWDEDVH�IRUPLQJ�LQIRUPDWLRQ�DQG
WKH�FXUUHQW�WRSLFDO�LQIRUPDWLRQ��$�TXDQWLWDWLYH�PHDVXUH�LV�GHILQHG�IRU
WKHVH�WZR�W\SHV�RI�LQIRUPDWLRQ�
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7KH�GXDOLW\�RI�REVHUYDELOLW\�DQG�FRQWUROODELOLW\�SURSHUWLHV�IRU�QRQ�
OLQHDU�FRQWLQXRXV�DQG�GLVFUHWH�G\QDPLF�V\VWHPV�LV�HVWDEOLVKHG�
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7KH�GLJLWDO�G\QDPLF�GLVFUHWH�WLPH�V\VWHPV�DUH�FRQVLGHUHG�ZKHUH
DGPLVVLEOH�YDOXHV�RI�LQSXWV�DQG�RXWSXWV�DUH�FRQVWUDLQHG�E\�WKH�IL[HG
QXPEHU�RI�ELW��7KH�QXPEHU�RI�SRVVLEOH�VWUXFWXUHV�LV�HYDOXDWHG�DQG�WKH
FRPSXWHU� VLPXODWLRQ� UHVXOWV� DUH� SUHVHQWHG�� 7KH� SDSHU� VKRZV� WKDW
SURSHU�DV\PSWRWLF�UHVSRQVH�PD\�EH�EHORQJ�WR�RQH�WKUHH�W\SHV��]HUR�
FRQVWDQW��RU�SHULRGLF�
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7KH�FRQWURO�RI�FRPSOH[�G\QDPLF�REMHFWV�ZLWK�XQFHUWDLQWLHV�LV�GLV�
FXVVHG�� 1HZ� YDULDEOH�VWUXFWXUH� DGDSWLYH� FRQWURO� DOJRULWKPV� ZLWK
SDLUHG�DQG�QRQOLQHDU�GHIRUPDEOH�VXUIDFHV�DUH�RIIHUHG��%\�DQ�H[DPSOH
RI�VLPSOH�YDULDEOH�VWUXFWXUH�DGDSWLYH�V\VWHPV��WKH�SDSHU�VKRZV�WKDW
WKH� DSSURDFK�SURSRVHG� HQDEOHV� FRQVLGHUDEOH� LPSURYHPHQW�RI� V\V�
WHP�V�G\QDPLF�SHUIRUPDQFH�ZLWK�VLJQLILFDQW�UHGXFWLRQ�RI�HQHUJ\�FRQ�
VXPHG�IRU�]HUR�RYHUVKRRW�FRQWURO�
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7KH�SDSHU�RIIHUV�D�GLDORJ�V\VWHP�IRU�PXOWLFULWHULRQ�VHOHFWLRQ�DQG
DGMXVWPHQW�RI�SUHGLFWLYH�PRGHOV� IRU�HSLGHPLRORJLFDO�GDWD�DQDO\VLV�
7KH�HODERUDWHG�PXOWLFULWHULRQ�GHVFULSWLRQ� VHHNV� WR�REWDLQ�D�EHWWHU
TXDOLW\�RI�WLPH�VHULHV�IRUHFDVWLQJ��WKXV�DOORZLQJ�WR�IRUPXODWH�WKH�IRUH�
FDVWLQJ�SUREOHP�DV�DQ�RSWLPL]DWLRQ�RQH��7KH�DSSOLFDWLRQV�RI�WKH�DS�
SURDFK�WR�WKH�VHOHFWLRQ�DQG�DGMXVWPHQW�RI�SUHGLFWLYH�PRGHOV�IRU�GLI�
IHUHQW�GLVHDVHV�DUH�GHPRQVWUDWHG�
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7KH�SDSHU�H[DPLQHV�GHYHORSPHQWV�LQ�HQJLQHHULQJ�DQG�WKHLU�LPSDFW
RQ�VRFLHW\�IURP�D�SRVW�VWUXFWXUDO�SHUVSHFWLYH��IRFXVLQJ�RQ�VRFLDO�LPSDFW�
HVSHFLDOO\�RQ�ODERU��DQG�RQ�WKH�HQYLURQPHQWDO�LPSDFW�RI�WHFKQRORJ\�
SDUWLFXODUO\�LQ�WHUPV�RI�JOREDO�LQFUHDVHV�LQ�FRQVXPSWLRQ��'LVSODFHPHQW

RI�ODERU�LV�GLVFXVVHG�LQ�WHUPV�RI�JURZLQJ�XQGHUHPSOR\PHQW�DV�PDFKLQH
HQKDQFHG�SURGXFWLYLW\�HYROYHV�IURP�SURGXFWLRQ�RI�WDQJLEOH�JRRGV�WR
VNLOOHG�DQG�SURIHVVLRQDO�ZRUN��(WKLFDO�TXHVWLRQV�QHHG�WR�EH�UH�IUDPHG
WR�EH�UHOHYDQW�WR�UHIOHFW�WKH�HYROXWLRQ�RI�ZRUN�VWUXFWXUHV��&XUUHQW�GH�
YHORSPHQWV�FUHDWH�D�SRVLWLYH�IHHGEDFN�ORRS�ZLWK�DGYHUVH�FRQVHTXHQFHV
IRU�VRFLR�SROLWLFDO�DQG�HQYLURQPHQWDO�V\VWHPV��6RPH�DQDO\VWV�EHOLHYH
RXU�FXUUHQW�VRFLDO�V\VWHP�KDV�DOUHDG\�EHFRPH�KLJKO\�XQVWDEOH�

21�7+(�02'(/6�$1'�0(7+2'6�)25�&203/(;
62&,2�(&2120,&�'<1$0,&�6<67(06�&21752/������� ��

=KXNRYVND\D�/��9�

7KH�SDSHU�RIIHUV�PRGHO��PHWKRGV��DQG�D�WHFKQRORJ\�IRU�LQYHVWLJDWLQJ
DQG�FRQWUROOLQJ�FRPSOH[�VRFLR�HFRQRPLF�V\VWHPV�DV�DSSOLHG�WR�VROYLQJ
VRPH�UHJLRQDO�DQG�IHGHUDO�SUREOHPV�RI�RYHUFRPLQJ�WKH�V\VWHP�FULVLV�DQG
VXEVHTXHQW�WUDQVLWLRQ�WR�VXVWDLQDEOH�GHYHORSPHQW�
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$�FRQFHSW�RI�F\EHUFRPPXQLWLHV�IRUPDWLRQ�DV�D�QDWXUDO�SKDVH�LQ
PDQNLQG�HYROXWLRQ�LV�GLVFXVVHG��'LVWLQFWLYH�IHDWXUHV�RI�WHOHFRPPXQL�
FDWLRQDO�HQYLURQPHQW�IRU�LQQRYDWLRQ�DFWLYLWLHV�VXSSRUW�UHODWHG�WR�WKLV
SURFHVV�DUH�DQDO\]HG��7KH�H[SHULHQFH�RI�WKH�DSSURDFK�DSSOLFDWLRQ�WR�WKH
VFLHQWLILF�\RXWK�F\EHUFRPPXQLW\�LV�H[SRXQGHG�
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$Q�DSSURDFK�WR�VHFXULW\�LQVXUDQFH�GHVLJQ�EDVHG�RQ�D�FRPSOH[�VH�
FXULW\�OHYHO�HVWLPDWLRQ�V\VWHP�LV�SURSRVHG��7KH�SUREOHP�RI�FRVW�PLQ�
LPL]DWLRQ�IRU�WKH�DFKLHYHPHQW�RI�WKH�UHTXLUHG�FRPSOH[�HVWLPDWH�LV
IRUPXODWHG�DQG�VROYHG�
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'HVLJQ�FRQFHSWV�RI�D�FRPSXWHU�DLGHG�WUDLQLQJ�V\VWHP�IRU�FRQWURO
URRP�RSHUDWRUV�RI� D� FKHPLFDO�ZHDSRQV�GHVWUXFWLRQ�SODQW� DQG� WKH
IXQFWLRQDOLW\�RI�LWV�VRIWZDUH�PRGXOHV�DUH�FRQVLGHUHG�
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7KH�SRVVLELOLW\�LV�VKRZQ�DQG�WKH�GHVFULSWLRQ�DQG�VROXWLRQ�PHWKRGV
RI�WKH�YROXPHWULF�SODQQLQJ�SUREOHP�EDVHG�RQ�WKH�HQWHUSULVH�ERRNNHHS�
LQJ�GDWD�DUH�GHYHORSHG��7KH�PHWKRGV�DOORZ�WR�VROYH�WKH�SODQQLQJ�SURE�
OHPV�GLUHFWO\�RQ�VSHFLILF�HQWHUSULVH�GDWD�DQG�WR�SUHVHQW�WKH�UHVXOWV�LQ
WHUPV�DQG�FRQFHSWV�DVVXPHG�LQ�ERRNNHHSLQJ�DFFRXQWLQJ��)RUPDOO\�
WKH�SODQQLQJ�SUREOHP�LV�UHGXFHG�WR�WKH�ZHOO�NQRZQ�FRQVWUDLQHG�RSWL�
PL]DWLRQ�SUREOHP�RI�D�PXOWLYDULDEOH�IXQFWLRQ�WKDW�FDQ�EH�VROYHG�XVLQJ
WKH�NQRZQ�WHFKQLTXHV��,Q�YLHZ�RI�WKH�SUREOHP�V�OLQHDULW\�WKH�/3�PHWK�
RGV�DUH�SUHIHUDEOH�
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%DVHG�RQ�DQDO\VLV�UHVXOWV��$�GLDJUDP�RI�UHDO�WLPH�H[SHUW�V\VWHP
LQWHJUDWLQJ�ZLWK�WKH�H[LVWLQJ�WHVWLQJ�FRPSOH[HV�LV�RIIHUHG��7KH�WDVNV
IRU�DQ�HPEHGGHG�H[SHUW� V\VWHP�DUH�GHWHUPLQHG�DQG� WKH�KDUGZDUH
QHFHVVDU\�IRU�WKHLU�LPSOHPHQWDWLRQ�LV�RXWOLQHG�
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