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$W� SUHVHQW� WKH� YRUWH[� FKDPEHUV� DUH� ZLGHO\� XVHG� LQ� WKH� H[LVWLQJ
WHFKQRORJLFDO�SURFHVV�DQG�QHZ�WHFKQRORJLHV�DUH�DSSHDUHG�RQ LWV�EDVH��6XFK�XVDJH
VKRXOG� EH� PRUH� HIIHFWLYH LI� WKHUH� DUH� WKH� PHWKRGV� RI� WKH� DHURG\QDPLFV� DQG
SURFHVV�LQ�WKH YRUWH[�FKDPEHUV�FDOFXODWLRQ��,Q�OLWHUDWXUH�LW�LV�NQRZQ�VHSDUDWH
UHVHDUFKHV� RI� WKH� DHURG\QDPLFV� DQG SURFHVV� LQ� WKH� YRUWH[� FKDPEHUV�� PDGH� E\
GLIIHUHQW� DXWKRUV� 7KHUH� DUH� DOVR� WKH� PHWKRGV� RI� WKH� DHURG\QDPLFV� GLIIHUHQW
VLGHV�FDOFXODWLRQ�

6XJJHVWHG� PRQRJUDSK� LV� GLVWLQJXLVKHG� LWVHOI� E\� WKH� V\VWHPDWLF FKDUDFWHU�
WKHVH� SUREOHPV� FRPSOHWH� VHW� DQG� FRPSOHWLRQ� RI� WKH� FRQVLGHULQJ�� +HUH� LW LV�
UHVHDUFKHG�LQFRPSUHVVLEOH�DQG FRPSUHVVLEOH�IORZ�RI�WKH�PRQR�SKDVHG�PHGLXP��DQG
WZR�SKDVHG�PHGLXP PRWLRQ�DV�ZHOO��$OO�SUREOHPV�DUH�FRQVLGHUHG�WKHRUHWLFDOO\� DQG�
H[SHULPHQWDOO\��DUH JLYHQ�PHWKRGV�SURFHVV�FDOFXODWLRQ�DQG�LWV�UHDOL]DWLRQ�LQ�WKH�
IRUP�RI�SURJUDPV�IRU�FRPSXWHUV��DUH�JLYHQ�SUDFWLFDO�UHFRPPHQGDWLRQV�

7KH�PRQRJUDSK FRQVLVWV�RI����FKDSWHUV��7KH�ILUVW���FKDSWHUV�DUH�GHYRWHG�WR�
PRQR�SKDVHG�PHGLXP�WKH�FKDSWHUV�IURP���WR�� DUH�GHYRWHG�WR�WZR�SKDVHG�PHGLXP�
DQG� WKH� ���WK� RQH� � WR�DWPRVSKHUH�YRUWH[HV��,Q�WKH�ILUVW�SDUW�WKH�DXWKRU�KDV
UHFHLYHG�QXPHULFDO�DQG�DQDO\WLFDO�VROXWLRQV�IRU�1DYLHU�6WRFNHV�HTXDWLRQV�LQ�WKH
RQH�WZR�GLPHQVLRQDO�PRGHO�RI�WKH�YRUWH[�FKDPEHU��,W�KDV SHUPLWWHG�KLP�WR�FUHDWH
WKH�PHWKRG�RI�WKH LQFRPSUHVVLEOH��WKH���WK�FKDSWHU���DQG�FRPSUHVVLEOH��WKH���WK�
FKDSWHU���IORZ�LQ YRUWH[�FKDPEHUV�FDOFXODWLRQ��7KH�IRXUWK�FKDSWHU�LV�GHYRWHG�WR
WKH�H[SHULPHQWDO UHVHDUFKHV�RI�WKH�YRUWH[�FKDPEHU�DHURG\QDPLFV� ZKLFK�DUH�EDVHG
RQ�WKH�V\VWHPDWLFDO�UHVHDUFKHV��JHQHUDOO\�E\�WKH�DXWKRU KLPVHOI��7KH�UHVXOWV�RI
WKH� H[SHULPHQWV� DUH� WDEXODWHG DQG� JLYHQ� LQ� WKH� DSSHQGL[HV�� 7KH� DXWKRU� VSDUHG
PXFK�DWWHQWLRQ�WR�WKH�WUXWK�RI�WKH�PHDVXUHPHQW�UHVXOWV��WKDW�LV ZK\�JLYHQ�GDWD
FDQ EH�XVHG�QRW�RQO\�DV�D�EDQN�RI�GDWD�IRU�WKH�IXUWKHU�WKHRULHV�EXW�DOVR�DV�WKH
EDVHG�PDWHULDO�IRU�FRQWURO�RI�WKH�QHZ�H[SHULPHQWV�

$SSDUHQWO\��KHUH�LW�LV�IRU�WKH�ILUVW�WLPH�FRQVLGHUHG WKH�FDOFXODWLRQ�RI
WKH�FRPSUHVVLEOH IORZ�DQG�LW�LV�UHFHLYHG�WKH�UHVXOWV�QRW�RQO\�VSHHG�DQG�SUHVVXUH�
EXW� IRU GHQVLW\�� WHPSHUDWXUH� DQG� RWKHU� SDUDPHWHUV� DV� ZHOO�� ,W� LV� RI� ODUJH�
SUDFWLFDO� LQWHUHVW FRQVLGHUHG� LQ� WKLV� ZRUN� WKH� SUREOHP� RI� YRUWH[� FKDPEHUV
RSWLPL]DWLRQ�DQG�FULWHULD�IRU�LWV�PRGHOLQJ�

,Q�WKH PRQRJUDSK�LW�LV�V\VWHPDWL]HG�UHSUHVHQWDWLRQV�RQ�WKH�LQWHUDFWLRQ�RI
WKH� SDUWLFOH� DQG� IORZ� LQ� WKH YRUWH[� FKDPEHU� DQG� UHFHLYHG� WKH� UHVXOWV� IRU
GLIIHUHQW� UHJLPHV� RI� WKH� SDUWLFOH� PRWLRQ� LQ� WKH� IOXLG�� 2Q� WKLV� EDVH� LW� LV
FRQVLGHUHG�WKH�SUREOHPV RI�JDV�FOHDULQJ�IRU�GLIIHUHQW�NLQGV�RI�VHSDUDWRUV�DQG�
WKDW�LV�YHU\�LPSRUWDQW� LW�LV�GHYHORSHG�WKH�PHWKRG�RI�WKH�VHSDUDWLRQ�HIILFLHQF\
FDOFXODWLRQ�� ZKLFK LV� JLYHQ� LQ� WKH� IRUP� RI� WKH� SURJUDP�PH� IRU� FRPSXWHU�� ,W
SHUPLWV� WR� FDOFXODWH� WKH HIILFLHQF\� RI� GXVW� VHSDUDWRUV�� QRW� UHVRUWLQJ� WR� LWV
WHVWLQJ�� ,W� LV� DOVR� FRQVLGHUHG KHUH� WKH� PHFKDQLFV� RI� URWDWLQJ� DQG� ZHLJKWHG
OD\HUV�� 5HFHLYHG PHWKRGV� RI� SURFHVV� FDOFXODWLRQV� ZLOO� SHUPLW� WR� XVH� PRUH
HIIHFWLYHO\�YRUWH[�FKDPEHUV�LQ�LQGXVWULDO�VFDOHV�

7KH�ERRN�ZLOO�EH�RI�LQWHUHVW�IRU�PHWHRURORJLVWV WKH�UHVXOWV��UHFHLYHG�IRU
WRUQDGR��7KH PHWKRGV�RI�WKH�ZKLUOSRROV�FDOFXODWLRQ�ZKHQ�RXWIORZ�IURP�UHVHUYRLUV
FDQ�EH�SUDFWLFDOO\�DGRSWHG�LQ�WHFKQLTXH�

7KH�PRQRJUDSK LV�ZULWWHQ�LQ�WKH�FOHDU�ODQJXDJH��LW�DERXQGV�LQ�H[SHULPHQWDO�
UHVXOWV� DQG� FDOFXODWLRQV� RQ� WKH� ZKROH� DQG� ZLOO� EH� LQWHUHVW IRU� VWXGHQWV DQG�
VSHFLDOLVWV�
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