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5HOHYDQFH� RI� UHVHDUFK� WRSLF�� 'XH� WR� WKH� UDSLG� VSUHDGLQJ� RI� FORXG�EDVHG�
WHFKQRORJLHV� LQ� WKH� SULYDWH� DQG� EXVLQHVV� VHFWRUV� DQG�� FRQVHTXHQWO\�� WKH� KLJK� JURZWK�
UDWHV�RI�QHWZRUN� WUDIILF��PRUH� DQG�PRUH�QHWZRUNV� UHTXLUH� FHQWUDOL]HG��SURJUDPPDEOH�
PDQDJHPHQW�WRROV�WR�HIIHFWLYHO\�PDQDJH�WUDIILF��7DNLQJ�LQWR�DFFRXQW�DOVR�WKH�VHFWRU�RI�
PRELOH�GHYLFHV�WKDW�KDYH�EHFRPH�UHJXODUO\�XVHG�IRU�DFFHVV�WR�FORXG�VWRUDJH��WKHUH�DUH�
SUREOHPV�RI�QHWZRUN�FRPSOLFDWLRQ�DQG�WKH�QHHG�IRU�PRUH�IOH[LEOH�UHJXODWLRQ��

)RUPXODWLRQ�RI�WKH�SUREOHP��$EVHQFH�RI�GHWHUPLQHG��RSWLPXP�VROXWLRQ�WR�WKH�
SUREOHP�RI�HQHUJ\�VDYLQJ� WUDIILF�PDQDJHPHQW� LQ�K\EULG�6'1�,3�QHWZRUNV��QXPHURXV�
ZD\V�RI�DYDLODEOH�DOJRULWKPV¶�LPSURYHPHQW��

$QDO\VLV�RI�UHFHQW�UHVHDUFK�DQG�SXEOLFDWLRQV��2QH�RI�WKH�SURSRVHG�VROXWLRQV�
LV� +($7+(�� D� KHXULVWLF� DOJRULWKP�� ZKLFK� SURYLGHV� DQ� RSSRUWXQLW\� WR� FDOFXODWH� WKH�
WUDIILF�VHSDUDWLRQ�IDFWRU�LQ�SRO\QRPLDO�WLPH��

6HOHFWLRQ�RI�XQH[SORUHG�SDUWV�RI�WKH�JHQHUDO�SUREOHP�7KH�RULJLQDO�+($7+(�
LV�D�KHXULVWLF�DOJRULWKP��ZKLFK�JLYHV�DQ�RSSRUWXQLW\�WR�FRQVLGHU�ZD\V�WR�RSWLPL]H�LW�LQ�
GLIIHUHQW�ZD\V�DQG�GLUHFWLRQV�

7DUJHW�VHWWLQJ��:H�SURSRVH�D�PRGLILFDWLRQ�RI�WKLV�DOJRULWKP��ZKLFK�FRQVLVWV�LQ�
PLQLPL]LQJ�WKH�FRPSXWDWLRQDO�FRPSOH[LW\�RI�WKH�DOJRULWKP�LQ�JHQHUDO��DQG�WKH�IXQFWLRQ�
RI�VHDUFKLQJ�QHLJKERUV� LQ� WKH�UHJLRQ� LQ�SDUWLFXODU��E\�XVLQJ�DQ�DGGLWLRQDO�YDULDEOH� LQ�
WKH�QRGH�URXWLQJ�WDEOHV��WKDW�DUH�VXSSRUWLQJ�WKH�6'1��

7KH�VWDWHPHQW�RI�EDVLF�PDWHULDOV��%\�H[FOXGLQJ�UHSHWLWLYH�FDOFXODWLRQV�RI�WKH�
VKRUWHVW�SDWK�WUHH�IURP�1HLJKERULQJ�5HJLRQ�6HDUFK�)XQFWLRQ��ZH�VLJQLILFDQWO\�UHGXFH�
DPRXQW�RI�FRPSXWDWLRQV�SHUIRUPHG�DQG�WKHUHE\�VSHHG�XS�WKH�ZKROH�DOJRULWKP��/DWWHU�
FDQ�EH�SURYHQ�E\�VRIWZDUH�VLPXODWLRQ��ZKLFK�KDV�VKRZHG�SHUIRUPDQFH�DFFHOHUDWLRQ�RI�
WKH�PRGLILHG�+($7+(�DOJRULWKP�E\��������GHSHQGLQJ�RQ�WKH�QHWZRUN�VL]H�

&RQFOXVLRQ�$V�D�UHVXOW�RI�WKH�UHVHDUFK��LW�FDQ�EH�DUJXHG�WKDW�WKH�DSSOLFDWLRQ�RI�
WKH�PRGLILHG�+($7+(�DOJRULWKP�XVLQJ�WKH�YDULDEOH�IRU�VWRULQJ�WKH�WRWDO�ZHLJKW�RI�WKH�
SDWK� LQ� WKH� URXWLQJ� WDEOH� JLYHV� DQ� DGYDQWDJH� RYHU� WKH� RULJLQDO� DOJRULWKP� LQ� VSHHG��
UHTXLULQJ� RQO\� D� VPDOO� DPRXQW� RI� PHPRU\� IRU� GDWD� VWRUDJH� ZKLOH� GHFUHDVLQJ� LWV�
FRPSXWDWLRQDO�FRPSOH[LW\��$OWKRXJK�YDULRXV�WHVWV�DQG�FRPSDULVRQ�KDYH�EHHQ�WDNHQ�WR�
KLJKOLJKW� WKH� EHQHILWV� RI� LPSURYHG� YHUVLRQ�� FRQVLGHULQJ� WKH� KHXULVWLF� QDWXUH� RI� WKH�
+($7+(� DOJRULWKP�� RQH� FDQ� DOVR� DUJXH� WKH� H[SHGLHQF\� DQG� HIIHFWLYHQHVV� RI� WKH�
SURSRVHG�PRGLILFDWLRQ�RI�WKH�RULJLQDO�FRQFHSW�
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