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$UFKLWHFWXUDO� OD\HUV�RI�D�SURGXFWLRQ�PDQDJHPHQW�V\VWHP�DUH�GH�
ILQHG�ZLWK�WKH�IRFXV�RQ�WKH�JHQHUDOL]DWLRQ�DQG�VWUXFWXULQJ�RI�HQWHUSULVH
DVVHUW�PDQDJHPHQW��($0��V\VWHPV�NQRZOHGJH��7KH�IXQFWLRQV�RI�VXFK�V\V�
WHPV�DUH�OLVWHG��QDPHO\��HTXLSPHQW�FRQGLWLRQ�UHSRUWV�GHYHORSPHQW�EDVHG
RQ�UDZ�GDWD��VFKHGXOHG�DQG�XQVFKHGXOHG�PDLQWHQDQFH�SODQQLQJ�EDVHG�RQ
VHFRQGDU\�GDWD��HWF��$�VXEVWDQWLDWLRQ�LV�DGGXFHG�RI�($0�DWWULEXWLRQ�WR
0(6�OHYHO��6RPH�0(6�VRIWZDUH�WRROV�SRSXODU�LQ�GRPHVWLF�PDUNHW�DUH
GLVFXVVHG�DQG�WKH�UHVXOWV�RI�WKHLU�FRPSDUDWLYH�DQDO\VLV�DUH�SUHVHQWHG�
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3HUMSKY�!��%�

7KH�LQYHUVLRQ�SUREOHP�IRU�G\QDPLF�V\VWHPV�JRYHUQHG�E\�QRQOLQHDU
GLIIHUHQWLDO�HTXDWLRQV�ZLWK�VPRRWK� IXQFWLRQV� LV� LQYHVWLJDWHG��6XIILFLHQW
FRQGLWLRQV�RI�LQYHUVLRQ�H[LVWHQFH�DUH�IRUPXODWHG��$�UHODWLRQVKLS�LV�HVWDE�
OLVKHG�EHWZHHQ�WKH�IXQFWLRQ�DOJHEUD�VWUXFWXUHV�LQYROYHG�LQ�SUREOHP�VROX�
WLRQ�DQG�WKH�PDWKHPDWLFDO�VWUXFWXUHV�XVHG�ZLWKLQ�WKH�GLIIHUHQWLDO�JHRPHW�
ULF�DSSURDFK��$IILQH�V\VWHPV�LQYHUVLRQ�WHFKQLTXH�LV�SURSRVHG�
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)SMAILOV�)��'���+UZNETSOV�9U��/�

7KH�SDSHU�LQWHUUHODWHV�WKH�VROYDELOLW\�WKHRUHP�IRU�QRQOLQHDU�LQWHJUDO
+DPPHUVWHLQ�HTXDWLRQ�DQG�WKH�FRQYHUJHQFH�RI�IRUPDO�PLQLPXP�UHVLG�
XDO�WHFKQLTXH��7KH�FRQYHUJHQFH�WKHRUHP�IRU�VXFFHVVLYH�DSSUR[LPDWLRQV
PHWKRG�XQGHU�NHUQHO�DQG�QRQOLQHDULW\�FRQVWUDLQWV�LV�SURYHG�
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:AIKIN�/���$OLGUI�!���+USHTINA�%���+ORYTKOWSKI�0�

7KH�SDSHU�DGGUHVVHV�WKH�SUREOHP�RI�FDSDFLW\�SODQQLQJ�IRU�D�SUR�
GXFWLRQ�V\VWHP�RI�LQWDQJLEOH�SURGXFWV�WKDW�FDQ�EH�LQWHUSUHWHG�DV�DQ�RSHQ
TXHXLQJ�QHWZRUN��7KH�FDSDFLW\�LV�FRQWUROOHG�WKURXJK�D�QXPEHU�RI�SDU�
DOOHO�XQLIRUP�VHUYHUV�DQG�EXIIHU�FDSDFLW\�DW�HDFK�SURFHVVLQJ�QRGH��0RUH
VSHFLILFDOO\��DQ�RSWLPL]DWLRQ�PRGHO�LV�SUHVHQWHG�WKDW�FRPSOLHV�ZLWK�UH�
VRXUFH�XWLOL]DWLRQ��SURGXFWLRQ�F\FOH��DQG�FRRSHUDWLRQ�OHYHOV�XQGHU�EXGJ�
HW�FRQVWUDLQWV��7KH�SURSRVHG�KHXULVWLF�DOJRULWKP�FRPELQHV�DQDO\WLFDO
PRGHOLQJ�ZLWK�GLVFUHWH�HYHQW�VLPXODWLRQ��7KH�DSSURDFK�LV�LOOXVWUDWHG�E\
D�SULQWLQJ�LQGXVWU\�H[DPSOH�

5(6285&(�6<67(06�237,0,=$7,21����������������������������� ��

0IYAVSKY�3��!�

7KH�SRWHQWLDOLW\�SURSHUW\�IRU�D�FODVV�RI�QRQOLQHDU�RSWLPDO�V\VWHPV
ZLWK�UHSOHQLVKHG�VFDODU�UHVRXUFH�LV�SURYHG��$�QXPHULF�DOJRULWKP�RI�VXFK
V\VWHPV�RSWLPL]DWLRQ�LV�SURSRVHG�WKDW�LV�XVHG�WR�FUHDWH�RSWLPDO�VWUDWHJLHV
RI�FUHDWLYH�DELOLWLHV�GHYHORSPHQW�LQ�SURFHVV�RI�UHVHDUFK�DFWLYLWLHV�
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2SWLPDO�LQYHVWPHQW�DQG�FRQVXPSWLRQ�VWUDWHJLHV�RI�D�ILQDQFLDO�PDUNHW
DJHQW�EHQHILWLQJ�IURP�LQWHUPHGLDWH�FRQVXPSWLRQ�DQG�RU�WHUPLQDO�ZHDOWK
DUH� LQYHVWLJDWHG��$Q�H[SOLFLW�DQDO\WLFDO�FKDUDFWHUL]DWLRQ�RI� WKH�RSWLPDO
SRUWIROLR��VSHFXODWLYH�GHPDQG�IRU�ULVN\�DVVHWV�DQG�D�KHGJH�SRUWIROLR��LV�GH�
ULYHG�LQ�WHUPV�RI�ULVN�SUHPLXPV��VWRFKDVWLFDOO\�HYROYLQJ�LQYHVWPHQW�RS�
SRUWXQLWLHV�DQG�LQYHVWRU�V�XWLOLW\�IXQFWLRQ��7KH�UHVXOWV�GHPRQVWUDWH�FOHDUO\
ZKDW�ULVNV�DUH�WR�EH�RSWLPDOO\�KHGJHG�DQG�VKRZ�KRZ�WR�ILQDQFH�D�GHVLUHG
UHDO�FRQVXPSWLRQ�SURFHVV�E\�LQYHVWLQJ�LQ�QRPLQDO�VHFXULWLHV�PDUNHW�
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,QYHQWRU\�FRQWURO�SUREOHP�IRU�NHHQ�GHPDQG�JRRGV�LV�LQYHVWLJDWHG�XQ�
GHU�D�SULRUL�XQFHUWDLQW\�RI�GHPDQG�VWDWLVWLFV��7ZR�DSSURDFKHV�WR�SUREOHP
IRUPDOL]DWLRQ�DQG�DGDSWLYH�LQYHQWRU\�FRQWURO�DOJRULWKPV�DUH�RIIHUHG�
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3IZYKH�.��6�

7KH�YDULDQWV�RI�FRQWURO�V\VWHP�VWUXFWXUH�IRU�SURIHVVLRQDO�WHVWLQJ�RI
H[SHUWV�DUH�FRQVLGHUHG�
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$Q�DSSURDFK�WR�WKH�GHVLJQ�RI�PXOWL�OHYHO�LQGXVWULDO�VDIHW\�FRQWURO
V\VWHPV�IRU�FKHPLFDO�SURFHVVHV�DW�DOO�DFFLGHQW�GHYHORSPHQW�LV�RIIHUHG�
7KH�DSSURDFK�LV�EDVHG�RQ�ULVN�DQDO\VLV�PHWKRGRORJ\�DQG�DUWLILFLDO�LQ�
WHOOLJHQFH�WHFKQLTXHV��7KH�SUREOHP�RI�RSWLPDO�RQ�OLQH�LQGXVWULDO�VDIHW\
FRQWURO�RI�FKHPLFDO�SURFHVVHV�XQGHU�XQFHUWDLQW\�FRQGLWLRQV�LV�GHILQHG
DQG�LWV�VROXWLRQ�WHFKQLTXH�EDVHG�RQ�QHXURQ�QHWZRUN�PRGHOV�LV�SURSRVHG�
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2ADCHENKO�%��'���9UDITSKY�3��!�

7KH�PRGHOV�RI�IORZ��FDVK��LQIRUPDWLRQ��PDWHULDO��HWF���G\QDPLFV�LQ
FRPSOH[�V\VWHPV�FRPSULVHG�RI�PDQ\�DJHQWV�LQWHUDFWLQJ�ZLWK�HDFK�RWKHU
DQG�WKH�H[WHUQDO�HQYLURQPHQW�DUH�FRQVLGHUHG��7KH�PHWKRGV�RI�JHQHULF
DQG�GHWDLOHG�PRGHOLQJ�WHFKQLTXHV�IRU�LQWHUQDO�G\QDPLFV�RI�PXOWL�DJHQW
V\VWHPV�DUH�RIIHUHG�RQ�WKH�EDVLV�RI�PDWKHPDWLFDO�WRRO��HYHQW�IORZV�DO�
JHEUD��LQGLFDWRU�IXQFWLRQV��PDWUL[�WUHHV��3HWUL�QHWV��DQG�DFWLYLW\�JUDSKV��
$�PHWKRG�IRU�JUDSKLFDO�GHVFULSWLRQ�RI�IORZ�G\QDPLFV�VLPXODWLRQ�UHVXOWV
LV�DOVR�SURSRVHG�
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7KH�SDSHU�GLVFXVVHV�WKH�FRQFHSW�RI�SURJUDP�REMHFWLYH�FRQWURO�DV�D
WRRO�IRU�VROYLQJ�ODUJH�VFDOH�FRPSOH[HV�PDQDJHPHQW�SUREOHPV��$�PRGHO
RI�DQ�LQIRUPDWLRQ�V\VWHP�DXWRPDWLQJ�WKH�SURFHVV�RI�GHVLJQV�VHOHFWLRQ�LQ
WKH�SURJUDP�REMHFWLYH�FRQWURO�ORRS�LV�SURSRVHG��7KH�V\VWHP�VWUXFWXUH�LV
GHVFULEHG��DQG�SRVVLEOH�DSSOLFDWLRQV�DUH�RXWOLQHG�
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7KH�SDSHU�GHVFULEHV�D�VLPXODWLRQ�PRGHO�WKDW�DXWRPDWHV�RSHUDWRU
WUDLQLQJ�DW�D�FKHPLFDO�ZHDSRQV�GLVSRVDO�SODQW��$Q�FRPPXQLFDWLRQ�PRG�
HO�XQGHUO\LQJ�WKH� LQWHUIDFH�EHWZHHQ�WKH�PDWKHPDWLFDO�SURFHVV�PRGHO
DQG�WKH�WUDLQLQJ�SURFHVV�PRGHO�LV�RIIHUHG�
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7KH�SULQFLSOHV�RI�5)33��5HPRWH�)LOH�3DFNHWV�3URWRFRO��RUJDQL]D�
WLRQ�DUH�GHVFULEHG��7KH�SURWRFRO�ZDV�GHVLJQHG�VSHFLILFDOO\�IRU�VXSSRUWLQJ
GLVWULEXWHG�FRQWURO�V\VWHP�FRPSRQHQWV�LQWHUDFWLRQV��,W�RIIHUV�D�UDQJH�RI
LQWHUDFWLRQ�PRGHV��UHPRWH�SURFHVVRU�FDOOV��UHPRWH�VHUYLFH�YLD�ILOH�SDFN�
DJH�TXHXHV��VHUYHU�WR�VHUYHU�FRPPXQLFDWLRQV��HWF��DQG�HQVXUHV�GDWD�ORVV
SURWHFWLRQ��7KH�PDLQ�SURFHVVLQJ�REMHFW�LV�D�ÅUHPRWH�GDWD�VHWV�SDFNDJH¥
FDSDEOH�WR�WUDYHO�IURP�VHUYHU�WR�VHUYHU�DQG�WR�DFFXPXODWH�WKH�UHVXOWV�RI
GLVWULEXWHG�VRIWZDUH�FRPSRQHQWV�RSHUDWLRQ�
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7KH�WHFKQLTXHV�IRU�IDVW�SHUIRUPDQFH�RI�03,�VWDQGDUG�RSHUDWLRQV�LQ
WKH�V\VWHPV��ZKLFK�FRPELQH�FRPSXWDWLRQV�DQG�GDWD�H[FKDQJH��DUH�GLV�
FXVVHG�
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:HEVNEROV�6��!�

7KH� SDSHU� GLVFXVVHV� WKH� PDWKHPDWLFDO� WRRO� IRU� GHVFULELQJ� VLQ�
JOH�SKDVH�V\VWHPV�ZLWK�WKH�PRVW�SRSXODU�W\SH�RI�PXOWLSOH�UDQGRP�DF�
FHVV�Ç�$/2+$��7KH�YDULDQWV�ZLWK�DUELWUDU\�GLVWULEXWLRQ�ODZ�RI�GDWD�FDOO
WLPH�DQG�DQ�RSSRUWXQLW\�RI�VXFFHVVIXO�PHVVDJH�WUDQVIHU�IURP�VHYHUDO�XV�
HUV�VLPXOWDQHRXVO\�DUH�LQYHVWLJDWHG�
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