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7KH�FULWHULD�RI�HQWURS\�FKDQJH�LQ�RSHQ�V\VWHPV�DUH�VXJJHVWHG
DV�IXQGDPHQWDO�FDXVHV�RI�V\VWHP�WHQGHQFLHV��7KH�SDSHU�GHPRQ�
VWUDWHV�WKDW�HQWURS\�RVFLOODWLRQV�DURXQG�V\VWHP�V�VWHDG\�VWDWH�SOD\
D�NH\�UROH�LQ�JOREDO�WHQGHQFLHV�IRUPDWLRQ��,W�DOVR�VKRZV�WKDW�WKH
QRQOLQHDULW\�RI�DQ�HTXDWLRQ�WKDW�GHVFULEHV�FRPPHUFLDO�DFWLYLWLHV
RI�D�SULYDWH�HQWHUSULVH�UHIOHFWV�LWV�V\VWHP�DGYDQWDJH�LQ�EXVLQHVV
FRPSHWLWLRQ�DJDLQVW�D�SXEOLF�HQWHUSULVH�
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=DWXOLYHWHU�<X��6�

6SHFLDO�IHDWXUHV�RI�WKH�IRUPDWLRQ�RI�D�VRFLDO�PHWDV\VWHP�DQG
LWV�SDVVDJH�WR�D�QHZ�VWDWH�DUH�H[DPLQHG�LQ�WKH�FRQGLWLRQV�RI�JOREDO
LQIRUPDWLRQ�VSDFH��7KH�FRPSXWHU�SUREOHPV�RI�WKH�FRQWURO�SDUD�
GLJP�JOREDOL]DWLRQ�DUH�GLVFHUQHG�DQG�LQYHVWLJDWHG�IURP�WKH�JH�
QHULF�YLHZSRLQW��7KH�D[LRPDWLFV�RI�WKH�PDWKHPDWLFDOO\�XQLIRUP
ILHOG�RI�FRPSXWHU�LQIRUPDWLRQ�LQ�WKH�PRGHO�RI�WKH�FDOFXOXV�RI
WUHH�W\SH�VWUXFWXUHV�LV�MXVWLILHG��$Q�DSSURDFK�WR�WKH�JOREDO�FRQWURO
SUREOHPV�VROXWLRQ�LQ�WKH�PDWKHPDWLFDOO\�XQLIRUP�ILHOG�RI�FRP�
SXWHU�LQIRUPDWLRQ�LV�IRUPHG�
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7KH�SDSHU�RIIHUV�D�WZR�VWHS�SURFHGXUH�IRU�QRQ�VWDWLRQDU\�OLQ�
HDU�REMHFWV��RUGHU�LGHQWLILFDWLRQ�XVLQJ�WHVW�VLJQDOV�WHFKQLTXH��7KH
RUGHU�RI�WKH�ILUVW�DQG�VHFRQG�PHPEHUV�RI�HTXDWLRQ�DUH�GHWHUPLQHG
VHTXHQWLDOO\��1RLVH�UHGXFWLRQ�SUREOHPV�DUH�DOVR�GLVFXVVHG�
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7KH�SUREOHP�RI�GHVLJQLQJ�DQ�DGDSWLYH�FRQWURO�V\VWHP�ZLWK
UHIHUHQFH�PRGHOV�RI� ORFDO� VXEV\VWHPV� IRU�PXOWLYDULDEOH�REMHFWV
ZLWK�FRQGLWLRQ�GHOD\�LV�VROYHG�ZKHUH�RQO\�FRQWUROOHG�YDULDEOH�DQG
WKH�VFDODU�FRQWURO�FDQ�EH�PHDVXUHG��7KH�RSHUDELOLW\�RI�WKH�V\Q�
WKHVL]HG�FRQWURO�V\VWHPV�XQGHU�WKH�DIIHFW�RI�QRQ�PHDVXUHG�OLP�
LWHG�GLVWXUEDQFHV�LV�SURYHG��7KXV��RQO\�PHDVXUDQGV�RI�ORFDO�VXE�
V\VWHPV�DUH� HPSOR\HG� IRU� FRQWURO� LPSDFWV� JHQHUDWLRQ�� L�H�� WKH
FRPSOHWHO\�GHFHQWUDOL]HG�FRQWURO�LV�SHUIRUPHG��
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7KH�SDSHU�H[DPLQHV�WKH�FODVVHV�RI�QHLJKERUKRRG�DQG�QRQ�
OLQHDU�IX]]\�QHLJKERUKRRG�V�V\VWHPV��DQG�WKH�DOJRULWKPV�IRU�OLQ�
HDUL]DWLRQ�DQG�DGDSWLYH�SDUDPHWHU�LGHQWLILFDWLRQ�
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7KH�SDSHU�RIIHUV�D�JHQHUDOL]DWLRQ�RI�/��=DGHK�V�IX]]\�VHW�FRQ�
FHSW�ZKHUH�WKH�EDVLF�QRWLRQ�Û�WKH�PHPEHUVKLS�IXQFWLRQ�Û�LV
FKDUDFWHUL]HG�ZLWK�VRPH�XQFHUWDLQW\��,QWHUYDO�XQFHUWDLQW\�LV�DF�
FHSWHG�IRU�JHQHUDOL]DWLRQ��DQG�LQWHUYDO�ORJLF�LV�DSSOLHG�
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7KH�SUREOHP�RI�UHVRXUFHV�DOORFDWLRQ�LV�FRQVLGHUHG�IURP�WKH
YLHZSRLQW�RI�HVWLPDWLQJ�WKH�SULRULW\�RI�),*�GHYHORSPHQW�DFWLRQV�
$Q�DSSURDFK�EDVHG�RQ�V\VWHP�DQDO\VLV��KLHUDUFKLHV�DQDO\VLV�WHFK�
QLTXHV�DQG�IXQFWLRQDO�FRVW�DQDO\VLV�LV�RIIHUHG��7KH�DSSURDFK�DO�
ORZV�WR�UHYHDO�WKH�EHVW�DOWHUQDWLYH�DPRQJ�VHYHUDO�RQHV�RIIHUHG�
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7KH�SDSHU�H[DPLQHV�WKH�SUREOHP�RI�GHYHORSLQJ�DQ�RSWLPDO
WHDP�WUDQVSRUWDWLRQ�VFKHGXOH��WKH�ZRUN�VHTXHQFH�LV�GHWHUPLQHG
WKDW�SURYLGHV�PLQLPXP�GHYLDWLRQ�IURP�WKH�VSHFLILHG�WLPH�FRQ�
VWUDLQWV� LQ�YLHZ�RI�UHVRXUFH�WUDQVSRUWDWLRQ�EHWZHHQ�ZRUN�VLWHV�
7KH�VROXWLRQV�IRU�OLQHDU��ULQJ��DQG�UDGLDO�WUDQVSRUWDWLRQ�QHWZRUNV
DUH�RIIHUHG�
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1HZ�FRQWUROOLQJ�SUREOHPV�DQG�WHFKQLTXHV�DSSOLHG�LQ�ILQDQ�
FLDO�SODQQLQJ�DQG�RSHUDWLRQ�PDQDJHPHQW�RI�LQWHJUDWHG�FRPSD�
QLHV�DUH�GLVFXVVHG�
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$Q�DSSURDFK�WR�SRZHU�LQGXVWU\�DQDO\VLV�LQ�YDULRXV�SHULRGV�RI
HFRQRPLF� GHYHORSPHQW� LV� RIIHUHG�� 7KH� UHODWLRQVKLS� EHWZHHQ
SRZHU�JHQHUDWLRQ�DQG�FRQVXPSWLRQ�DQG�HFRQRPLF�GHYHORSPHQW
DV�D�ZKROH�LQ�YLHZ�RI�FRPPHUFLDO�ORVVHV�LV�H[DPLQHG�
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$�PHWKRG�IRU�ULVN�LQYHVWLJDWLRQ�LQ�EDQNLQJ�DFWLYLWLHV�LV�RI�
IHUHG��WKH�SRVVLELOLW\�RI�DSSO\LQJ�PLQLPD[�UHJUHW�SULQFLSOH�IRU�ULVN
HYDOXDWLRQ�LV�GHPRQVWUDWHG��$Q�DOJRULWKP�IRU�ILQGLQJ�PLQLPXP
ULVN�VROXWLRQ�LV�RIIHUHG�WKDW�HQVXUHV�WKH�PLQLPXP�ULVN�DPRQJ�DOO
ULVNV�XQGHU�FRQVLGHUDWLRQ�
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7KH�SDSHU�VKRZV�WKDW�WKH�ORVV�RI�HFRQRPLF�VWDELOLW\�RI�DQ�HQ�
WHUSULVH� LV� EDVLFDOO\� FDXVHG� E\� ODUJH� H[WHUQDO� GLVWXUEDQFHV� DQG
VWUDWHJLF�PLVWDNHV�RI�WKH�PDQDJHPHQW��,W�H[DPLQHV�WKH�HIIHFW�RI
WKH�FRUUHODWLRQ�EHWZHHQ�HQYLURQPHQW�FKDQJH�UDWH�DQG�W\SLFDO�UH�
VSRQVH�UDWH�RI� WKH�HQWHUSULVH�RQ�WKH�PDQDJHPHQW�SURFHVV�DQG
RXWOLQHV�WKH�ZD\V�WR�LPSURYH�WKH�HFRQRPLF�VWDELOLW\�WR�H[WHUQDO
HQYLURQPHQW�SHUWXUEDWLRQV�
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