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,Q� DUWLFOH� WKH� RUJDQL]DWLRQ� RI� PRGXODU� H[SRQHQWLDWLRQ� SDUDOOHO� H[HFXWLQJ� DUH�

SUHVHQWHG�� ,W� KDV� EHHQ� VKRZQ� WKDW� RQ� PRGXODU� PXOWLSOLFDWLRQ� OHYHO� WKH� WKUHH� VWUHDP�
SDUDOOHOLVP�LV�EHVW�VXLWHG�IRU�SDUDOOHO�PRGXODU�H[SRQHQW�FDOFXODWLRQ��7KH�PDWKHPDWLFDO�
EDFNJURXQG�RI�WKH�SURSRVHG�DSSURDFK�LV�SUHVHQWHG��7KH�SURSRVHG�SURFHGXUH�RI�SDUDOOHO�
PRGXODU� H[SRQHQW� FDOFXODWLRQ� DUH� GHVFULEHG� LQ� GHWDLOV� DQG� LOOXVWUDWHG� E\� QXPHULFDO�
H[DPSOH�� 3HUIRUPHG� FRPSDUDWLYH� DQDO\VLV� RI� WKH� SURSRVHG� PHWKRGV� RI� PRGXODU�
H[SRQHQW�FDOFXODWLRQ�KDV�EHHQ�H[HFXWHG��%\�WKH�WKHRUHWLFDO�DQG�H[SHULPHQWDO�ZD\V�LW�LV�
SURYHG�WKDW�WKH�SURSRVHG�PHWKRG�SURYLGHV�DQ�DFFHOHUDWLRQ�RI�PRGXODU�H[SRQHQWLDWLRQ�
E\�DSSUR[LPDWHO\�WKUHH�WLPHV���

.H\�ZRUGV��FRPSXWHU� DULWKPHWLF�� SDUDOOHO� FDOFXODWLRQ��PRGXODU�PXOWLSOLFDWLRQ��
PRGXODU�H[SRQHQWLDWLRQ��GDWD�VHFXULW\�SURWRFROV�
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��� &DQ� ;LDQJ�� 9HULILDEOH� DQG� 6HFXUH� 2XWVRXUFLQJ� 6FKHPHV� RI� 0RGXODU�
([SRQHQWLDWLRQV�8VLQJ�2QH�8QWUXVWHG� &ORXG� 6HUYHU� DQG� 7KHLU� $SSOLFDWLRQ� ��� ,$&5�
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���0DUNRYVN\L� � ��6HFXUH�0RGXODU�([SRQHQWLDWLRQ�LQ�&ORXG�6\VWHPV���2OHNVDQGU�
3��0DUNRYVN\L��1LNRODRV�%DUGLV��1LNRODRV�'RXNDV��6HUJHM�.LULOHQNR����3URFHHGLQJV�RI�7KH�
&RQJUHVV�RQ�,QIRUPDWLRQ�7HFKQRORJ\��&RPSXWDWLRQDO�DQG�([SHULPHQWDO�3K\VLFV��&,7&(3�
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��� �� � ,QWHO�� ��
�� � ��� � � ��������� �����������

��� � ��
�� � � �� � �� � ��� ¶ �
������ � �� �� �� ���
������ �������� �� ������±� ����������

� ±� �� �
�� �© �

ª����
9LQRJUDGRY�<XULL�±�DVVRFLDWH�SURIHVVRU��'HSDUWPHQW�RI�&RPSXWHU�(QJLQHHULQJ��
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7RSLF� UHOHYDQFH�� 'HYHORSPHQW� QHZ� ZD\V� RI� DFFHOHUDWLRQ� SURJUDPPDWLF�
LPSOHPHQWDWLRQ�RI�PRGXODU�DULWKPHWLFV��7KHVH�FDQ�EH�XVHG� LQ� LQIRUPDWLRQ�HQFU\SWLRQ�
SURWRFROV�DQG�FDQ�DIIHFW�ERWK�ORFDO�DQG�JOREDO�FRPSXWHU�QHWZRUNV��

3UREOHP�VHWWLQJ��&RPSXWDWLRQ�RI�WKH�PRGXODU�H[SRQHQW��ZKLFK�LV�WKH�VSUHDGHVW�
RSHUDWLRQ�LQ�FRPPXQLFDWLRQ�SURWRFROV��7KLV�PHDQV�FDOFXODWLRQV�RI�$(�PRG�0�ZKHUH� ��
�DQG� �DUH�Q�GLJLW QXPEHUV��PXFK�JUHDWHU�WKDQ�&38�ELW�GHSKW�

$FWXDO� UHVHDUFKHV� DQG� LVVXHV� DQDO\VLV�� 7KH� H[HFXWHG� DQDO\VLV� RI� PRGXODU�
H[SRQHQW� FDOFXODWLRQ� SURFHGXUHV� VKRZHG�� WKDW� DFFHOHUDWLRQ� RI� H[HFXWLRQ� FDQ� EH�
DFKLHYHG� E\� XVLQJ� SDUDOOHOL]DWLRQ� RQ� GLIIHUHQW� OHYHOV�� 7KH� PDMRULW\� RI� ZRUNV� LQ� WKLV�
WRSLF� DUH� RULHQWHG� RQ� WKH� OHYHO� RI� &38� RSHUDWLRQV�� ZKLFK� DUH� WKH� FRPSRQHQWV� RI�
PRGXODU�VTXDULQJ�DQG�PXOWLSOLFDWLRQ��

8QLQYHVWLJDWHG� SDUWV� RI� JHQHUDO�PDWWHUV� GHILQLQJ��5HO\LQJ�RQ� WKH� LQYHVWLJDWHG�
UHIHUHQFHV�� WKH� QH[W� FRQFOXVLRQV� FDQ� EH� GRQH�� 7KH� PDLQ� VRXUFH� RI� DFFHOHUDWLRQ�
FRPSXWDWLRQ� VSHHG� RI� PRGXODU� H[SRQHQW� LV� RUJDQL]DWLRQ� SDUDOOHO� SURFHVVLQJ�� %XW� WKLV�
VROXWLRQ�FDQQRW�EH�LPSOHPHQWHG�RQ�VORZ�PLFURFRQWUROOHUV��7KHUHE\�H[LVWLQJ�PHWKRGV�GR�
QRW� VROYH� WKH� SUREOHP� IRU� KXJH� DPRXQW� RI� GHYLFHV�� ZKLFK� UHTXLUH� FRPPXQLFDWLRQ�
SURWRFROV�RI�LQIRUPDWLRQ�HQFU\SWLRQ��

7DUJHW� VHWWLQJ�� 7KH� LQYHVWLJDWLRQ� HQGSRLQW� LV� DFFHOHUDWLRQ� PRGXODU� H[SRQHQW�
FDOFXODWLRQ� RSHUDWLRQ�� ZKLFK� LV� FULWLFDO� IRU� FRPPXQLFDWLRQ� SURWRFROV� RI� LQIRUPDWLRQ�
HQFU\SWLRQ���

7KH� VWDWHPHQW� RI� EDVLF� PDWHULDOV�� 7KH� SURSRVHG� VROXWLRQ� LV� WR� VSOLW� Q�GLJLW�
H[SRQHQW� FRGH� LQWR� V� P�GLJLW� FRPSRQHQWV�� &RPSXWDWLRQ� RI� PRGXODU� H[SRQHQW� LV�
SURSRVHG� WR� FDOFXODWH� XVLQJ� V�� &38V�� (DFK� LV� UHVSRQVLYH� IRU� FDOFXODWLRQ� RI�
FRUUHVSRQGLQJ�H[SRQHQW�IUDJPHQW���

&RQFOXVLRQ��7KH�H[HFXWHG� DQDO\VLV�RI� FDOFXODWLRQ� VKRZHG� WKDW�DFFHOHUDWLRQ� FDQ�
EH� DFKLHYHG� XVLQJ� SUHFDOFXODWLRQV��0RUH� VLJQLILFDQW� DFFHOHUDWLRQ�RI�PRGXODU� H[SRQHQW�
FDOFXODWLRQ�FDQ�EH�DFKLHYHG�ZLWK�WUDQVLWLRQ�WR�WKH�OHYHO�RI�&38�PXOWLSOLFDWLRQ�RSHUDWLRQV��

.H\�ZRUGV��FRPSXWHU� DULWKPHWLF�� SDUDOOHO� FDOFXODWLRQ��PRGXODU�PXOWLSOLFDWLRQ��
PRGXODU�H[SRQHQWLDWLRQ��GDWD�VHFXULW\�SURWRFROV�


