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7KH�SDSHU�RYHUYLHZV�WKH�W\SHV�RI�HOHFWURQLF�ERRNV��WKHLU�PHULWV�
GUDZEDFNV��DGGHG�YDOXH��GHPDQG�DQG�EHQHILWV�IRU�YDULRXV�XVHU�FDWH�
JRULHV��$�FRQFHSW�RI�HOHFWURQLF�K\SHUERRN�LV�LQWURGXFHG��WKH�VFKHPHV
DQG�H[DPSOHV�RI�SDSHU�ERRNV�UHLQFDUQDWLRQ�DUH�DGGXFHG��7KH�UHVXOWV
RI�IRUHLJQ�PDUNHWLQJ�SROOV�DUH�SUHVHQWHG��7KH�SDSHU�VXJJHVWV�WR�FUHDWH
HOHFWURQLF�K\SHUERRNV�DQG�RQ�OLQH�SUREOHP�RULHQWHG�K\SHUERRN�OL�
EUDULHV�IRU�LPSURYLQJ�WKH�HIILFLHQF\�RI�VFLHQWLILF�NQRZOHGJH�SURGXF�
WLRQ��GLVVHPLQDWLRQ��DFTXLVLWLRQ��DQG�XWLOL]DWLRQ�
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7KH�SDSHU�GHVFULEHV�PDFURHFRQRPLF�IRUHFDVWV�EDVHG�RQ�WKH�5XV�
VLDQ�GRPHVWLF�SURGXFW�UHSURGXFWLRQ�PRGHO�DGDSWHG�WR�WKH�VWDWLVWLFDO
GDWD�VWUXFWXUH��7KH�SUHGLFWLRQ�UHVXOWV�RI�5XVVLD�:72�HQWU\�FRQVH�
TXHQFHV�DUH�HVWLPDWHG�
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7KH�HYROXWLRQ�DQG�VWDWH�RI�WKH�DUW�RI�ODUJH�VFDOH�V\VWHPV�VLPXOD�
WLRQ�DUH�UHYLHZHG��7KH�SUREOHPV�RI�PRGHUQ�PHWDPRGHOV�GHYHORS�
PHQW�DQG�WKH�ZD\V�WR�VROYH�WKHP�IRU�LPSURYLQJ�WKH�VLPXODWHG�SODQWV
RSHUDWLRQ�HIILFLHQF\�DUH�GLVFXVVHG�
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7R�LPSURYH�WKH�PDQDJHPHQW�HIILFLHQF\�RI�VRFLR�HFRQRPLF�DQG
RUJDQL]DWLRQDO�V\VWHPV��WKH�IROORZLQJ�IRXU�VFLHQWLILF�PHWKRGV�DUH�SUR�
SRVHG��JROGHQ�VHFWLRQ��VRIW�UHVRQDQFH�PDQDJHPHQW��FRJQLWLYH�DQDO�
\VLV��DQG�UHIOH[LYH�PDQDJHPHQW��7KH�SDSHU�EULHIO\�GLVFXVVHV�WKH�IHD�
WXUHG�SURSHUWLHV�RI�WKHVH�PHWKRGV��DGGXFHV�VRPH�H[DPSOHV��DQG�OLVWV
WKH�DGYLVDEOH�DSSOLFDWLRQ�ILHOGV�
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7KH�SDSHU�SUHVHQWV�DSSOLFDWLRQ�UHVXOWV�RI�D�QHZ�WRSLFDO�VFLHQWLILF
UHVHDUFK� GLUHFWLRQ�� FRPSOH[� V\VWHPV� VFHQDULR� GHVLJQ�� ,W� GLVFXVVHV
PRGHOLQJ�SUHPLVHV��D�PRGHO�RI�VRFLR�HFRQRPLF�V\VWHP�EHKDYLRU��DQG
WKH�IDFWRUV�FDXVLQJ�LWV�FRQGLWLRQ�FKDQJHV��7KH�UHVXOWLQJ�VFHQDULRV�RI
V\QHUJHWLF�EHKDYLRU��GLUHFW�DQG�DWWUDFWLYH�PDQDJHPHQW�RI�6HUELD�DQG
0RQWHQHJUR�8QLRQ�IRU�WKH�QH[W���������\HDUV�DUH�RIIHUHG��7KH�SDSHU
VSHFLILHV� WKH� QHFHVVDU\� LPSOHPHQWDWLRQ� VWDJHV� IRU� VRFLR�HFRQRPLF
WUDQVIRUPDWLRQV�WR�HQVXUH�HIIHFWLYH�JRDOV�DFKLHYHPHQW�
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7KH� SDSHU� HVWLPDWHV� WKH� VWDWXV� RI� JRYHUQPHQWDO� UHJXODWLRQ� RI
SRVW�VRFLDOLVW�HFRQRP\�WUDQVIRUPDWLRQ�SURFHVV��,W�FRQFOXGHV�DERXW�WKH
VWUDWHJLF� LPSRUWDQFH� RI� FUHDWLQJ� HIIHFWLYH� LQVWLWXWLRQDO� HQYLURQPHQW
DQG�WKH�QHHG�WR�LQFUHDVH�WKH�UROH�RI�JRYHUQPHQW�LQ�LWV�IRUPDWLRQ��0DLQ
OLQHV�RI�LQVWLWXWLRQDO�HQYLURQPHQW�LPSURYHPHQW�DW�WKH�FXUUHQW�VWDJH�RI
UHIRUPV�DUH�GLVFHUQHG��7KH�SDSHU�DGGXFHV�WKH�H[DPSOHV�RI�0RVFRZ
JRYHUQPHQW�V�DFWLRQV�LQ�VHDUFK�RI�PHFKDQLVPV�HQVXULQJ�ERWK�SXEOLF
ODZ�FRPSOLDQFH�DQG�WKH�LPSURYHPHQW�RI�HQWHUSULVH�EXVLQHVV�SUDFWLFHV
ZLWKLQ�DQ�LQWHJUDWHG�EXVLQHVV�V\VWHP�DQG�LQ�YLHZ�RI�HQWHUSULVHV�LQWHUHVWV
EDODQFH��HFRQRPLF�SURJUHVV��DQG�QDWLRQDO�LQWHUHVWV�
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7KH� FRQGLWLRQV� RI� HQWHUSULVH� LQYHVWPHQW� DWWUDFWLRQ� DUH� IRXQG�
7KH�SDSHU�VKRZV�WKDW�HFRQRPLF�OLEHUW\�HQWDLOV�WKH�FUHDWLRQ�RI�SURS�

HUW\�DQG�FDSLWDO�FHQWHUV��,W�GHWHUPLQHV�WKH�FRQGLWLRQV�RI�UHJLRQDO�FDS�
LWDO�FHQWHUV�IRUPDWLRQ�DQG�VKRZV�WKDW�ZLWK�WKH�FXUUHQW�OHYHO�RI�H[�
SRUWHUV��H[FHVV�SURILWV�RXWIORZ��WKH�SDUWLFLSDWLRQ�RI�5XVVLD�LQ�:72
ZLOO�UHVXOW�LQ�QDWLRQDO�EXGJHW�VKULQNDJH�
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$�G\QDPLF�PRGHO�RI�WHFKQRORJLHV�FKDQJH�LV�IRUPXODWHG�DQG�LQ�
YHVWLJDWHG��7KH�SUREOHPV�RI�RSWLPDO�LQQRYDWLYH�SROLF\��:KDW�DUH�WKH
RSWLPDO�PRPHQWV�WR�VWDUW�5	'�DQG�WR�DSSO\�WKHLU�UHVXOWV"��DQG�RS�
WLPDO�LQYHVWPHQW�SROLF\��:KDW�LV�WKH�RSWLPDO�LQYHVWPHQW�VFKHGXOH�IRU
QHZ�WHFKQRORJLHV"��DUH�VROYHG�
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$�PHWKRG�IRU�UHYHDOLQJ�WKH�RSSRUWXQLWLHV�RI�DQG�WKH�WKUHDWV�WR�VR�
FLR�HFRQRPLF�REMHFW�GHYHORSPHQW�LV�SUHVHQWHG��7KH�PHWKRG�ZDV�GH�
YHORSHG�RQ�WKH�EDVLV�RI�FRJQLWLYH�DSSURDFK�DQG�6:27�DQDO\VLV�PHWK�
RGRORJ\��,WV�DSSOLFDWLRQ�LV�DGYLVDEOH�DW�WKH�VWDJH�RI�WDUJHW�VHWWLQJ�DQG
REMHFW�GHYHORSPHQW�VWUDWHJ\�IRUPDWLRQ�
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7KH�SDSHU�DQDO\]HV�WKH�UHODWLRQVKLSV�EHWZHHQ�HQWHUSULVH�GHYHO�
RSPHQW�WDUJHWV��LWV�UREXVWQHVV��SODQQLQJ��DQG�PDQDJHPHQW�SUDFWLFHV
XQGHU�H[WHUQDO�DQG�LQWHUQDO�GLVWXUEDQFHV�
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$�PDWKHPDWLFDO�PRGHO�RI�H[WHUQDO�QHJDWLYH�LPSDFWV�SURSDJDWLRQ
DFURVV� D� FRPSOH[� V\VWHP� VWUXFWXUH� LV� GHYHORSHG�� 4XDOLWDWLYH� DQG
TXDQWLWDWLYH�FKDUDFWHULVWLFV� DUH� LQWURGXFHG� WR�HVWLPDWH� V\VWHP�HOH�
PHQWV��VXVFHSWLELOLW\�WR�QHJDWLYH�LPSDFWV�GHSHQGHQW�RQ�HOHPHQW�OR�
FDWLRQ�LQ�WKH�V\VWHP�VWUXFWXUH��6HYHUDO�V\QHUJHWLF�HIIHFWV�ZHUH�GLVFRY�
HUHG�LQ�SURFHVV�RI�PRGHO�LQYHVWLJDWLRQ�
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7KH�ORJLFDO�DSSURDFK�WR�WKH�SUDFWLFDO�LGHQWLILFDWLRQ�WDVNV�LV�SUR�
SRVHG�WKDW�DOORZV�WR�HYDOXDWH�WKH�YDOLGLW\�RI�PHWKRGV�XVHG�IRU�VROYLQJ
VXFK�SUREOHPV�DQG�WR�UHYHDO�WKH�IDFWRUV�DIIHFWLQJ�WKH�YDOLGLW\�RI�LGHQ�
WLILFDWLRQ�EDVHG�VROXWLRQV��$SSOLFDWLRQ�H[DPSOHV�DUH�DGGXFHG�
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7KH�SDSHU�UHYLHZV�WKH�UHVHDUFK�LQ�WKH�DUHD�RI�GLVFUHWH�VWRFKDVWLF
V\VWHPV�ZLWK�LGHQWLILHU�XVHG�IRU�VROYLQJ�WKH�SUREOHPV�RI�FRQWURO�V\V�
WHPV�GHVLJQ�DQG�RSHUDWLRQ�XQGHU� LQFRPSOHWH�D�SULRUL� LQIRUPDWLRQ
DERXW�WKH�SODQW�DQG�H[WHUQDO�GLVWXUEDQFH�SURSHUWLHV��7KH�UROH�RI�LGHQ�
WLILFDWLRQ�EDVHG��LQGLUHFW��DSSURDFK�DPRQJ�DOWHUQDWLYH�V\QWKHVLV�SUR�
FHGXUHV�LV�GLVFXVVHG�LQ�YLHZ�RI�DOJRULWKPV�FRPSXWDWLRQDO�FRPSOH[LW\�
7KH�SUREOHP�RI�DWWDLQDEOH�LGHQWLILHU�VSHHG�LV�DOVR�FRQVLGHUHG�
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%DVHG�RQ�FODVVLF�FRQWURO�WKHRU\��WKH�SDSHU�DWWHPSWV�WR�ILQG�D�UH�
ODWLRQVKLS�EHWZHHQ�WKH�FRQFHSWV�RI�DA=HPD�LQ�VFLHQFH�DQG�LQ�FRPPRQ
OLIH��,W�MXVWLILHV�WKH�QHHG�LQ�SXEOLF�KHDOWK�FRQWURO�SROLF\�DQG�FRQFOXGHV
WKDW�HIIHFWLYH�KHDOWK�FRQWURO�LV�SRVVLEOH�RQO\�LI�ERWK�WKH�6WDWH�DQG�WKH
,QGLYLGXDO�SDUWLFLSDWH�LQ�LW��6XFK�FRQWURO�LQFOXGHV�HGXFDWLRQ�DFWLYLWLHV
DV�PDQGDWRU\�JRYHUQPHQWDO�PHDVXUHV��ZKLOH�WKH�HGXFDWLRQ�ZRXOG�UH�
VXOW�LQ�WKH�,QGLYLGXDO�V�UHVSRQVLEOH�DWWLWXGH�WR�KLV�KHU�RZQ�KHDOWK�
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