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7KH�LPSURYHG�XOWUDVRXQG�SURSDJDWLRQ�ZDYH�PRGHOLQJ�DOJRULWKP�LV�SURSRVHG��ZKLFK�
FRQVLVWV�LQ�UHSUHVHQWLQJ�WKH�PHGLXP�LQ�WKH�IRUP�RI�D�V\VWHP�RI�WKH�ZDYH�GLJLWDO�ILOWHUV��7KH�
DOJRULWKP� GLIIHUV� LQ� WKDW� GXH� WR� WKH� LPSOHPHQWDWLRQ� RI� WKH� PXOWLFKDQQHO� ILOWHUV� ZLWK� WKH�
SURJUDPPDEOH�GHOD\V��WKH�VLPXODWLRQ�HUURU�RI�WKH�VRXQG�SURSDJDWLRQ�GLVSHUVLRQ�LV�GHFUHDVHG��
7KH�DOJRULWKP�LPSOHPHQWLQJ�LQ�)3*$�SURYLGHV�WKH�PRGHOLQJ�LQ�UHDO�WLPH��
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5HOHYDQFH�RI�UHVHDUFK�WRSLF��1XPHULFDO�PRGHOLQJ�RI�WKH�SK\VLFDO�SKHQRPHQRQ�
RI�WKH�ZDYH�SURSDJDWLRQ�LV�WKH�EDVLV�RI�PDQ\�VWXGLHV�DQG�LPSOHPHQWDWLRQV�DW�WKH�ILHOGV�
RI� DFRXVWLFV�� XOWUDVRXQG� WHFKQRORJ\�� DQG� UDGLR� HOHFWURQLFV�� 7KH� KDUGZDUH�
LPSOHPHQWDWLRQ�RI�VXFK�D�VLPXODWLRQ�DOORZV�XV�WR�VLJQLILFDQWO\�DFFHOHUDWH�DQG�LPSURYH�
WKH� HIILFLHQF\� RI� GHYLFHV� WKDW� XVH� WKH� ZDYH� SURFHVVHV�� 7KH� XVH� RI� WKH� ILHOG�
SURJUDPPDEOH� ORJLF� DUUD\V� �)3*$V�� WR� VLPXODWH� WKH� ZDYH� SURFHVVHV� DOORZV� XV� WR�
LQFUHDVH�VSHHG��UHGXFH�SRZHU�FRQVXPSWLRQ�DQG�LQFUHDVH�WKH�UHOLDELOLW\�RI�WRROV�WKDW�XVH�
VXFK�VLPXODWLRQ��

7KH� SUREOHP�� 7KH� NQRZQ� PHWKRGV� DQG� WRROV� GR� QRW� SURYLGH� WKH� UHDO�WLPH�
XOWUDVRXQG�ZDYH�H[SDQVLRQ�PRGHOLQJ��

$QDO\VLV�RI�UHFHQW�UHVHDUFK�DQG�SXEOLFDWLRQV��2YHU�WKH�SDVW�IHZ�\HDUV��WKHUH�
DUH�PRUH�DUWLFOHV�GHYRWHG�WR�KDUGZDUH�VRXQG�SURSDJDWLRQ�WHFKQLTXHV��ZKLFK�WHQG�WR�XVH�
V\VWHPV�EDVHG�RQ�JUDSKLF�DFFHOHUDWRUV�WKDW�SHUIRUP�SDUDOOHO�IORDWLQJ�SRLQW�FDOFXODWLRQV��
7KHLU�GUDZEDFNV�DUH�KLJK�FRVW��KLJK�SRZHU�FRQVXPSWLRQ��DQG�ORZ�UHOLDELOLW\��

6HOHFWLRQ�RI�XQH[SORUHG�SDUWV�RI�WKH�PDLQ�SUREOHP��7KLV�DUWLFOH�LV�GHYRWHG�WR�
WKH�VWXG\�DQG�DQDO\VLV�RI�WKH�DSSURDFK�EDVHG�RQ�WKH�GLJLWDO�ZDYHJXLGHV�LPSOHPHQWHG�LQ�
)3*$��

2EMHFWLYHV��7KH�WDVN�LV�WR�FUHDWH�D�PHWKRG�IRU�GHVLJQLQJ�WKH�KLJK�SHUIRUPDQFH�
SURFHVVRUV�IRU�PRGHOLQJ�WKH�DFRXVWLF�SKHQRPHQD�LQ�WKH�DSSOLFDWLRQ�VSHFLILF�SURFHVVRU���
FRQILJXUHG�LQ�)3*$��

3UHVHQWDWLRQ� RI� WKH� PDLQ� PDWHULDO�� 7KH� DGYDQFHG� XOWUDVRXQG� SURSDJDWLRQ�
ZDYH�PRGHOLQJ�DOJRULWKP��ZKLFK�FRQVLVWV�LQ�UHSUHVHQWLQJ�WKH�PHGLXP�LQ�WKH�IRUP�RI�D�
V\VWHP�RI�ZDYH�ILOWHUV��LV�SURSRVHG��,W�GLIIHUV�LQ�WKDW�WKH�HUURU�RI�PRGHOLQJ�RI�GLVSHUVLRQ�
RI� WKH� VRXQG� SURSDJDWLRQ� LV� GHFUHDVHG� GXH� WR� WKH� LPSOHPHQWDWLRQ� RI� PXOWLFKDQQHO�
ILOWHUV�ZLWK�WKH�SURJUDPPDEOH�GHOD\��

&RQFOXVLRQV�� 7KH� PRGLILHG� PHWKRG� RI� GLJLWDO� ZDYHJXLGHV� IRU� VROLG� VWDWH�
PRGHOLQJ��ZKLFK� WDNHV� LQWR�DFFRXQW� WKH�GLVSHUVLRQ�RI�ZDYH�SURSDJDWLRQ�� LV�SURSRVHG��
$Q�H[DPSOH�RI�D�VROLG�EDU�PRGHO�GHVFULEHG�RQ�9+'/�VKRZV�WKH�SHUIRUPDQFH�RI�LW��

.H\�ZRUGV��)3*$��VRXQG�GLVSHUVLRQ��ZDYH�ILOWHU��
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