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$EVWUDFW

7LPEHU�LV�WKH�PRVW�YDOXDEOH�FRPPHUFLDO�FRPPRGLW\�WDNHQ�IURP�PRVW�IRUHVWV��7KHUH�LV�JURZLQJ�
SUHVVXUH� RQ� WKH� WLPEHU� LQGXVWU\� WR� LQFUHDVH� HIILFLHQF\� DQG� VXVWDLQDELOLW\� 7KH� 6WDWH�7LPEHU�
&RUSRUDWLRQ��67&��FXUUHQWO\�IXQFWLRQV�DV�WKH�VROH�DXWKRULW\�LQ�KDUYHVWLQJ WUHHV�IURP�VWDWH�ODQGV�
LQ�6UL�/DQND��7KH\�UHFHLYHG�SHUPLWWHG�ORJJHG�DUHDV�PDLQO\�IURP�WKH�IRUHVW�GHSDUWPHQW�LQ�6UL�
/DQND��67&�FRQYHUWV�D�VLJQLILFDQW�DPRXQW�RI�WLPEHU�WR�VDZQ�WLPEHU WKDW�LV�FXW�IURP�ORJV�LQWR�
GLIIHUHQW� VKDSHV� DQG� VL]HV� DPRQJ� WKHLU� RWKHU� IXQFWLRQV��7KH� RXWSXW� VDZQ� WLPEHU� YROXPH� LV�
HVWLPDWHG�E\�XVLQJ�RQO\�WKH�PHDVXUDEOH�YDOXHV�QDPHG�OHQJWK��DQG�JLUWK�RI�WKH�ORJ�JLYHQ�LQ�WKH�
WDEOH��VWDQGDUG��ZKLFK�WKH\�KDYH�EHIRUH�WKH�VDZQ�WLPEHU�SURGXFWLRQ�E\�67&��$IWHU�WKH�VDZQ�
WLPEHU�SURGXFWLRQ��WKH�UHDO�VDZQ�WLPEHU�YROXPH�ZLOO�QRW�UHDFK�HVWLPDWHG�VDZQ�WLPEHU�YDOXH�GXH�
WR�VHYHUDO�UHDVRQV�VXFK�DV�QDWXUDO�LQFRQVLVWHQFLHV��KLJK�SURFHVVLQJ�ZDVWH��IUHTXHQW�GHIHFWV��HWF��
7KHUHIRUH�� WKLV� VWXG\� DLPV� WR� ILQG� D�PDWKHPDWLFDO�PRGHO� WR� SUHGLFW� WKH� DFWXDO� VDZQ� WLPEHU�
YDOXDWLRQ�RI�D�ORJ�XVLQJ�WKH�DERYH�YDULDEOHV��7KLV�VWXG\�ZDV�GRQH�EDVHG�RQ�WKH�-DFN�WUHH�VDPSOH�
DQG�UHOHYDQW�GDWD�IRU�WKH�VWXG\�ZDV�FROOHFWHG�IURP�WKH�67&��LQ�6UL�/DQND��7KHUH�ZHUH�����GDWD�
UHFRUGV�� ,QLWLDOO\�� WKH� VDZQ� WLPEHU� YDOXDWLRQ� ZDV� HVWLPDWHG� E\� XVLQJ� WKH� PXOWLSOH� OLQHDU�
UHJUHVVLRQ�PRGHO��0/5��ZKLFK�LV�D�VWDWLVWLFDO�WHFKQLTXH��,W�FDOFXODWHV�WKH�OLQHDU�UHODWLRQVKLS�
EHWZHHQ�LQGHSHQGHQW�YDULDEOHV�DQG�RXWSXW�YDULDEOHV�� %XW�WKH�0/5 PRGHO�LV�XQDEOH�WR�ILQG�WKH�
QRQOLQHDU�UHODWLRQVKLS�EHWZHHQ� LQSXWV�DQG�RXWSXW LI� WKHUH� LV�RQH��7KHUHIRUH��DFFXUDF\�RI� WKH�
0/5�PRGHO�ZDV�OLPLWHG��7KHQ�WKH�JUDGLHQW ERRVWLQJ�PHWKRG��*%0��ZDV�DSSOLHG�WR�WKH�UHVXOWV�
RI�WKH�0/5�PRGHO WR�LQFUHDVH�WKH�DFFXUDF\�RI�WKH�PRGHO�� 7KH�OHDUQLQJ�UDWH�DQG�QXPEHU�RI�
WUHHV� ZHUH� VHOHFWHG� DV� RSWLPDO� YDOXHV� WR� DYRLG� RYHUILWWLQJ DQG� WR� EDODQFH� WKH� DFFXUDF\�
UHVSHFWLYHO\�IRU�WKH�*%�PRGHO�EDVHG�RQ�PHDQ�VTXDUH�HUURU��7KH�PRGHO�DFFXUDF\�ZDV�LQFUHDVHG�
E\��������� 7KH�UHVXOWV�GHPRQVWUDWHG�WKDW�*%0�VLJQLILFDQWO\�HQKDQFHG�SUHGLFWLRQ�DFFXUDF\��
ZLWK�LWV�HVWLPDWHV�FORVHO\�DOLJQLQJ�ZLWK�DFWXDO�SURGXFWLRQ�YDOXHV� ,�H��GHYHORSHG�PDWKHPDWLFDO�
PRGHOV�DUH�EHWWHU�WKDQ�WUDGLWLRQDO�PHWKRGV��7KH�DFWXDO�VDZQ�WLPEHU�YROXPH��ZKLFK�LV�UHFHLYHG�
DV�D�ILQDO�RXWSXW�RI�WKH�WLPEHU�SURFHVVLQJ��LV�WKH�FUXFLDO�IDFWRU�LQ�GHWHUPLQLQJ�WKH�HIILFLHQF\�DQG�
HFRQRPLF�YDULDELOLW\�RI�WKH�ZRRG�SURFHVVLQJ�RSHUDWLRQ��7KLV�PRGHO�FDQ�EH�DSSOLHG�WR�DQ\�NLQG�
RI�WUHH�DQG�DFFXUDF\�RI�WKH�PRGHO�FDQ�EH�HQKDQFHG�E\�LQFRUSRUDWLQJ�PRUH LQSXW�YDULDEOHV���
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