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&DXFK\�W\SH�RUGLQDU\�GLIIHUHQWLDO�HTXDWLRQV�RI�DQ\�RUGHU�DUH�GHULYHG�
7KH� DSSOLFDWLRQ� RI� D� VSHFLDO� IXQFWLRQ� FODVV� �LQVWHDG� RI� /\DSXQRY
IXQFWLRQV��DOORZHG�WR�SURYH�WKH�DV\PSWRWLF�VWDELOLW\�FRQYHUVH�ZLWK
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$�QHZ�DOJRULWKP�RI�DSSUR[LPDWH�F\FOH�FRQVWUXFWLRQ�IRU�DXWRQR�
PRXV�QRQOLQHDU�RUGLQDU\�GLIIHUHQWLDO�HTXDWLRQV�V\VWHP�LV�HVWDEOLVKHG�
,W�LV�D�ORFDOO\�FRQYHUJHQW�DOJRULWKP�HIIHFWLYH�IRU�XQVWDEOH�F\FOHV�

7+(�$1$/<6,6�2)�$3352$&+(6�72�0$7+(0$7,&$/�
.12:/('*(�&255(&71(66�352%/(0������������������ ��

'AVRILOVA�4��,���+LESCHEV�!��3�

7KH�SDSHU�FRQVLGHUV�VHYHUDO�DSSURDFKHV�WR�PDWKHPDWLFDO�NQRZO�
HGJH�FRUUHFWQHVV�SUREOHP�DYDLODEOH�LQ�PDWKHPDWLFDO�SUDFWLFH��PDWK�
HPDWLFDO�DQG�FRPSXWHU�ORJLF��,W�GLVFXVVHV�PDWKHPDWLFDO�NQRZOHGJH
FRUUHFWQHVV�FULWHULD��XQLYHUVDO��LQWXLWLYH��ORJLFDO��ORJLFDO�IRUPDO��DQG
FRPSXWHUL]HG�RQHV��7KH�SDSHU�VKRZV�WKDW�WKH�FRPSXWHUL]HG�FULWHULRQ
SURYLGHV�SRWHQWLDOO\�WKH�PRVW�UHOLDEOH�ZD\�WR�HQVXUH�PDWKHPDWLFDO
NQRZOHGJH�FRUUHFWQHVV��DQG�WKDW�WKH�PDQ�PDFKLQH�V\VWHPV�IRU�WKH�
RUHP�SURYLQJ�DUH�WKH�PRVW�SURPLVLQJ�ZD\�RI�LWV�DSSOLFDWLRQ��,W�ILQDOO\
RXWOLQHV�IXWXUH�VWHSV�WR�VROYH�WKH�SUREOHP�
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7KH�SDSHU�GLVFXVVHV�DQ�DSSURDFK�WR�DOORZLQJ�IRU�QHLJKERXUKRRG
IX]]LQHVV�EDVHG�RQ�GLVFUHWH�WLPH�V\VWHPV�VWDWH�ZLWK�WKH�KHOS�RI�IX]]\
PHDVXUHV�DQG�LQWHJUDOV�
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$�QHZ�DSSURDFK�WR�GLVFUHWH�RSWLPL]DWLRQ�WDVNV�QDPHG�QHWZRUN
SODQQLQJ�WHFKQLTXHV�LV�RIIHUHG��7KH�PHWKRG�LV�EDVHG�RQ�WKH�RSSRU�
WXQLW\�WR�SUHVHQW�PXOWLYDULDEOH�IXQFWLRQV�DV�D�VXSHUSRVLWLRQ�RI�VHYHUDO
VLPSOHU�IXQFWLRQV��7KH�VXSHUSRVLWLRQ�VWUXFWXUH�LV�SUHVHQWHG�DV�D�QHW�
ZRUN�ZKRVH�LQSXWV�FRUUHVSRQG�WR�DUJXPHQWV��ZKLOH�WKH�RXWSXWV�FRU�
UHVSRQG�WR�WKH�IXQFWLRQ��7KH�SDSHU�VKRZV�WKDW�LI�WKH�QHWZRUN�KDV�D
WUHH�VWUXFWXUH��WKHQ�WKH�VROXWLRQ�LV�UHGXFHG�WR�VHTXHQWLDO�VROYLQJ�RI
VLPSOHU�SUREOHPV��,Q�WKH�JHQHUDO�FDVH��LW�LV�SURSRVHG�WR�WUDQVIRUP�WKH
QHWZRUN�LQWR�WKH�WUHH�E\�VHSDUDWLQJ�QHWZRUN�YHUWH[HV��,W�LV�SURYHG�WKDW
WKH�SUREOHP�VROXWLRQ�IRU�WKH�WUDQVIRUPHG�VWUXFWXUH�GHOLYHUV�WKH�ORZHU
ERXQG�RI�WKH�RULJLQDO�SUREOHP�V�REMHFWLYH�IXQFWLRQ��LQ�FDVH�RI�D�PLQ�
LPL]DWLRQ�WDVN���7KH�WHFKQLTXH�LV�LOOXVWUDWHG�ZLWK�WKH�H[DPSOH�RI�WKH
NQRZQ�VWRQHV�SUREOHP�
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7KH�PRGHOV�LQWHQGHG�IRU�DQDO\VLV�DQG�VLPXODWLRQ�RI�SUREOHPV�WKDW
DULVH�LQ�VHPLVWUXFWXUHG�VLWXDWLRQV�DUH�GLVFXVVHG��7KH�VWUXFWXUH�REMHF�

WLYH�DQDO\VLV�RI�D�G\QDPLF�PRGHO�RI�FRQWUROOHG�VLWXDWLRQ�GHYHORSPHQW
LV�SUHVHQWHG��7KH�WHFKQLTXHV�IRU�VHDUFKLQJ�YHFWRU�FRQWUROV�WKDW�HQVXUH
SXUSRVHIXO�VLWXDWLRQ�GHYHORSPHQW�DUH�H[DPLQHG�
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7KH�SDSHU�VKRZV�WKH�DSSOLFDWLRQ�RI�VWUXFWXUH�REMHFWLYH�DQDO\VLV
IRU�GHWHUPLQLQJ� WKH�GHYHORSPHQW� WDUJHWV�RI�D�FRPSOH[� VRFLR�HFR�
QRPLF�REMHFW��D�UHJLRQ��DQG�LGHQWLI\LQJ�FRQIOLFW�GRPDLQV�EHWZHHQ�DF�
WLYH�VLWXDWLRQ�SDUWLFLSDQWV�
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)RUPDOL]HG�ILQDQFLDO�DQG�HFRQRPLF�PHWKRGV�RI�FRQWUROOLQJ�DSSOLHG
IRU�SODQQLQJ�DQG�PDQDJLQJ�RI�EXVLQHVV�DFWLYLW\�RI�LQWHJUDWHG�FRPSDQLHV
DUH�FRQVLGHUHG��$�IRUPDOL]HG�JHQHULF�SUREOHP�RI�DFFRXQWLQJ�SROLF\�RS�
WLPL]DWLRQ�LV�IRUPXODWHG�DQG�WKH�GHVLJQ�FRQFHSWV�RI�VLPXODWLRQ�EXGJHW
PRGHOV�DUH�GHVFULEHG��7KH�VROXWLRQ�WHFKQLTXHV�IRU�WKH�EXGJHW�RSWLPL�
]DWLRQ�SUREOHP�DUH�GLVFXVVHG��$Q�DSSOLFDWLRQ�H[DPSOH�LV�LQFOXGHG�
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7KH�SDSHU�RIIHUV� WKH�PHWKRGV�DQG� WHFKQRORJ\�RI� FRQIOLFW�PL�
FURV\VWHPV�LQYHVWLJDWLRQ�VXEMHFW�WR�PDUNHW�XQFHUWDLQW\�DV�ZHOO�DV�WKH
IRUPDOL]DWLRQ�RI�ULVN�JXDUDQWHHG�GHFLVLRQ�WKDW�HQVXUHV�V\VWHP�PLFUR�
OHYHO�VWDELOLW\��HTXLOLEULXP��
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7KH�SDSHU�DQDO\]HV�WKH�PHWKRGV�RI�SRUWIROLR�PDQDJHPHQW�HIIL�
FLHQF\��,W�RIIHUV�D�V\VWHP�RI�D[LRPV�WKDW�HQDEOHV�WR�DQDO\VLV�WKH�PHWK�
RGV�RI�SRUWIROLR�PDQDJHPHQW�HIILFLHQF\�HVWLPDWLRQ�PDWKHPDWLFDOO\�
$�PHWKRG�IRU�PDQDJHPHQW�HIILFLHQF\�HVWLPDWLRQ�LV�SURSRVHG�EDVHG
RQ�FDOFXODWLQJ�D�EHQFKPDUN�SRUWIROLR�IRU�HDFK�LQYHVWPHQW�SRUWIROLR�
DQG�DQ�DSSURSULDWH�SURJUDP�LV�GHYHORSHG�
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7KH�SUREOHP�RI�GHYHORSLQJ�DGDSWLYH�FRQWURO�DOJRULWKPV�WKDW�SUR�
YLGH�WKH�GHFRPSRVLWLRQ�RI�VSDFH�URERWLF�PRGXOH��650��PRGHO� LV
FRQVLGHUHG��7KH�650�LV�D�PXOWLYDULDWH�PHFKDQLFDO�V\VWHP��7KH�SDSHU
RIIHUV�WKH�WHFKQLTXH�RI�FRQWUROOHU�UHWXQLQJ�DOJRULWKP�V\QWKHVLV�EDVHG
RQ�WKH�FRQFHSWV�RI�VHDUFKOHVV�DGDSWDWLRQ�ZLWK�D�UHIHUHQFH�PRGHO��7KLV
HQVXUHV�WKH�GHVLUDEOH�G\QDPLFV�RI�PRGXOH�VXEV\VWHPV�RSHUDWLRQ��7KH
SRVVLELOLW\�RI�GDPSLQJ�WKH�HODVWLF�RVFLOODWLRQV�RI�WKH�WUDQVSRUWHG�SD\�
ORDG�LV�LQYHVWLJDWHG��7KH�GDPSLQJ�LV�LPSOHPHQWHG�E\�QRQVWDQGDUG�DS�
SOLFDWLRQ�RI�FRQYHQWLRQDO�DFWXDWRUV�RI�WKH�650�V�PDQLSXODWRU�
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