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$QDO\VLV��V\QWKHVLV�DQG�FODVVLILFDWLRQ�SUREOHPV�RI�IX]]\�FRQ�
WUROOHUV� DQG� FRQWURO� V\VWHPV� DUH� GLVFXVVHG�� 7KH� SXEOLFDWLRQV� RQ
IX]]\�FRQWUROOHUV�DUH�DQDO\]HG�ZLWK�WKH�IRFXV�RQ�ORJLF�OLQJXLVWLF�DQG
WDXJKW�FRQWUROOHUV�DQG�FRQWURO�V\VWHPV��$�IX]]\�GLIIHUHQFH�76�PRG�
HO��ZKLFK�GHVFULEHV�G\QDPLF�REMHFWV�DQG�IX]]\�FRQWUROOHUV��LV�FRQ�
VLGHUHG��7KH�DSSOLFDWLRQ�RI�/\DSXQRY�WHFKQLTXHV�IRU�IX]]\�V\VWHPV
VWDELOLW\�HVWLPDWLRQ�DQG�IX]]\�FRQWUROOHU�V\QWKHVLV�LV�VKRZQ��6\VWHP
VWUXFWXUH�DQG�WHDFKLQJ�WHFKQLTXHV�IRU�IX]]\�FRQWURO�V\VWHPV�ZLWK
QHXUR�IX]]\�76�SODQW�DQG�FRQWUROOHU�PRGHOV�DUH�SUHVHQWHG��)X]]\
DQG�VWDWLVWLFDO�FRQWUROOHUV�DQG�FRQWURO�V\VWHPV�DUH�FRPSDUHG�
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7KH�DOJRULWKP�RI�RQ�OLQH�VWHDG\�VWDWH�FKDQJH�GHWHFWLRQ�LV�RI�
IHUHG��ZKLFK�GHWHFWV�WKH�VZLWFKHV�IURP�QRQVWDWLRQDU\�SURFHVV�WR
VWDWLRQDU\�DQG�YLFH�YHUVD��7KH�DQDO\VLV�RI�SURFHVV�SURSHUWLHV�LQ�
IOXHQFH�RQ�FRLQWHJUDWLRQ�UHODWLRQVKLSV�LV�XQGHUWDNHQ�
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7KH�SDSHU�RIIHUV�D�PHWKRG�IRU�VROYLQJ�D�PXOWL�REMHFWLYH�FRQ�
VWUDLQHG�RSWLPL]DWLRQ�SUREOHP�RI�UHVRXUFH�DOORFDWLRQ�WKDW�WDNHV
SODFH�LQ�LQYHVWPHQW�SRUWIROLR�PDQDJHPHQW��7KH�PHWKRG�EHORQJV
WR�WKH�GHIRUPHG�FRQILJXUDWLRQ�PHWKRGV�FODVV��6RPH�SUREOHPV�RI
WKH�PHWKRG�DSSOLFDWLRQ�DUH�DOVR�FRQVLGHUHG�
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7KH�GHYHORSPHQW�UHVXOWV�RI�D�WRSLFDO�EUDQFK�RI�UHVHDUFK�Û�LQ�
IRUPDWLRQDO�PDQDJHPHQW�Û�DUH�VXEPLWWHG��7KH�SDSHU�SURYLGHV
WKH�VWUXFWXUDO�DQDO\VLV�RI�D�VRFLR�HFRQRPLF�V\VWHP�DQG�GHVFULEHV
WKH�PHFKDQLVPV�DQG�ZD\V�RI�LQIRUPDWLRQDO�PDQDJHPHQW�
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&RQGLWLRQV�IRU�SURJUHVVLYHQHVV�DQG�RSWLPDOLW\�RI�FRUSRUDWLRQ
HYROXWLRQ� PDQDJHPHQW� PHFKDQLVPV� ZLWK� WKH� VHOI�OHDUQLQJ� RI
FODVVLILFDWLRQ�LQ�VWRFKDVWLF�HQYLURQPHQW�DUH�IRXQG��7KH�DQDO\VLV
RI�WKH�PDQLSXODWLRQ�PHFKDQLVPV�XVHG�LQ�SURFHVV�RI�WHFKQRFUDWLF
PDQDJHPHQW� RI� RUJDQL]DWLRQ�V� HYROXWLRQ� LV� XQGHUWDNHQ�� 7ZR
W\SHV�RI�PDQLSXODWLRQ�DUH�FRQVLGHUHG�WKH�ILUVW�W\SH�PDQLSXODWLRQ
HIIHFWV�WKH�HPRWLRQV�RI�WKH�LQWHUHVWHG�SHUVRQ��3XSLO���ZKLOH�WKH
VHFRQG�W\SH�HPSOR\V�TXDQWLWDWLYH�LQGLFHV�DQG�WKH�UDWLRQDOLW\�RI
WKH�VHOI�OHDUQLQJ�LQWHUHVWHG�SHUVRQ��6FLHQWLVW���7KH�SDSHU�VKRZV
WKDW�WKHUH�H[LVWV�VXFK�PDQLSXODWLRQ��XQGHU�ZKLFK�WKH�FRUSRUDWLYH
PHFKDQLVP�EHFRPHV�UHJUHVVLYH�
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7KH�SDSHU�GLVFXVVHV�WKH�PDWUL[�PRGHOV�RI�VWUXFWXUDOO\�FRP�
SOH[�VLWXDWLRQV�LQ�ODUJH�V\VWHPV�LQWHUDFWLRQ�DQG�WKH�DOJRULWKPV�IRU
WKHLU�LGHQWLILFDWLRQ�DQG�IRUHFDVWLQJ�
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+LJK�OHYHO�DUFKLWHFWXUH�RI�DQ� LQWHOOLJHQW�RSHUDWRU� LQWHUIDFH
IRU�FRQWUROOLQJ�D�FRPSOH[�KDUG��VRIWZDUH�V\VWHP�LV�FRQVLGHUHG�DV
ZHOO�DV�WKH�IXQFWLRQDOLW\�RI�LWV�NH\�PRGXOHV�
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7KH� SDSHU� RIIHUV� D� V\VWHP�OHYHO�PHWKRG� IRU� VHOI�GLDJQRVLV
�6'��DQG�HOLPLQDWLRQ�RI�DULVLQJ�IDXOWV�RI�WKH�FRPSRQHQWV��PRG�
XOHV�DQG�FRPPXQLFDWLRQ�OLQHV��RI�UHFRQILJXUDEOH�V\VWHPV��7KH
PHWKRG�DVVXPHV�VWDEOH�PXOWLSOH�IDXOWV�RI�D�OLPLWHG�QXPEHU�RI
FRPSRQHQWV�ZKHUH�D�VLQJOH�IDXOW�PD\�DULVH�GXULQJ�WKH�6'�SURF�
HVV��,Q�RUGHU�WR�GHWHFW�VXFK�IDXOWV�DQG�WR�SURYLGH�WKH�FRUUHFW�GL�
DJQRVLV��WKH�6'�SURFHVV�LV�VWDUWHG�WZR�RU�PRUH�WLPHV��DQG�WKH�ODVW
WZR�GLDJQRVHV�DUH�FRPSDUHG��7KH�PRYLQJ�UHGXQGDQF\�WHFKQLTXH
LV�XVHG�WR�HOLPLQDWH�WKH�IDLOHG�FRPSRQHQWV�E\�RQ�OLQH�UHFRQILJ�
XUDWLRQ��$�FDVH�VWXG\�RI�WKH�6'�PHWKRG�LPSOHPHQWDWLRQ�IRU�D
VLQJOH� IDXOW�GXULQJ� WKH�6'�SURFHVV�DQG� WKH� UHFRQILJXULQJ�RI�D
��IDXOW�WROHUDQW�V\VWHP�LV�DOVR�LQFOXGHG�
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7KH�SDSHU�H[SRXQGV�DQ�DSSURDFK�WR�RQERDUG�FRQWURO�FRP�
SOH[HV��2&&��GHVLJQ�IRU�DXWRPDWLF�VSDFHFUDIWV��DQG�GHVFULEHV�NH\
2&&�FRPSRQHQWV�DQG�WKHLU� WDVNV��,W�SUHVHQWV� WKH�VWUXFWXUH�RI
VRIWZDUH��ZKLFK�LV�WKH�NH\�HOHPHQW�LQ�2&&�LQWHJUDWLRQ��)LQDOO\�
WKH�2&&�SHUIRUPDQFH�RI�<DPDO�WHOHFRPPXQLFDWLRQ�VSDFHFUDIWV
RSHUDWHG�DW�JHRVWDWLRQDU\�RUELW�LV�FRQVLGHUHG�
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7KH�SDSHU�H[DPLQHV�WKH�SUREOHP�RI�IRUPXODH�V\QWKHVLV�IRU
GLVFUHWH�IXQFWLRQV�EDVHG�RQ�PXOWL�VWDJH��GHFLVLRQ�PDNLQJ��DQG
VSHFWUDO�GHFRPSRVLWLRQV�FDUULHG�RXW�LQ�PXOWLSOLFDWLYH�DOJHEUD��,W
VKRZV�WKH�UHODWLRQVKLS�EHWZHHQ�WKH�V\QWKHVLV�RI�PXOWLSOLFDWLYH
IRUPV�DQG�WKH�JHQHULF�SUREOHP�RI�IRUPXODH�V\QWKHVLV��DQG�PDNHV
SUDFWLFDO� UHFRPPHQGDWLRQV� RQ� KDUGZDUH� DQG� VRIWZDUH� LPSOH�
PHQWDWLRQ�RI�WKH�IRUPXODH�REWDLQHG�
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7KH�DSSOLFDWLRQ�RI�JURXSHG�RSHUDWLRQV�DQG�GDWD�WUDQVIHU�KDQ�
GOLQJ�RYHUODSSLQJ� LQ� ORFDO�*5,'V� LV� FRQVLGHUHG��7KLV� HQDEOHV
�KDUG�UHDOWLPH��WDVNV�RQ�VXFK�*5,'V�
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