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��WK�1DWLRQDO�FRQIHUHQFH�RI�WKH�,WDOLDQ�6RFLHW\�IRU�$JURQRP\

3DJH���

&RPELQHG�XVH�RI�ELRVWLPXODQWV�DQG�FKDED]LWH�LQ�WKH
VXVWDLQDEOH�PDQDJHPHQW�RI�/HWWXFH
$XWKRUV�
$QWRQLR�6DWULDQL��1DWLRQDO�5HVHDUFK�&RXQFLO�,QVWLWXWH�RI�0HWKRGRORJLHV�IRU�(QYLURQPHQWDO�$QDO\VLV��7LWR
6FDOR��3=���,WDO\
'RQDWR�&DVWURQXRYR��'HSDUWPHQW�RI�3KDUPDF\��8QLYHUVLW\�RI�6DOHUQR��,WDO\
$OHVVDQGUR�&RPHQJQD��6FKRRO�RI�$JULFXOWXUDO��)RUHVW��)RRG�DQG�(QYLURQPHQWDO�6FLHQFHV��8QLYHUVLW\�RI
%DVLOLFDWD��3RWHQ]D��,WDO\
6WHOOD�/RYHOOL��6FKRRO�RI�$JULFXOWXUDO��)RUHVW��)RRG�DQG�(QYLURQPHQWDO�6FLHQFHV��8QLYHUVLW\�RI�%DVLOLFDWD�
3RWHQ]D��,WDO\

$EVWUDFW�,'�����
6HVVLRQ�����$JURQRPLF�VWUDWHJLHV�DQG�WUDQVIRUPDWLRQV

3UHVHQWDWLRQ��3RVWHU

7KH�LQWHJUDWLRQ�RI�ELRVWLPXODQWV�DQG�VRLO�DPHQGPHQWV�UHSUHVHQWV�D�FULWLFDO�DGYDQFHPHQW�LQ
VXVWDLQDEOH�DJULFXOWXUDO�SUDFWLFHV��7KHUH�LV�D�VXVWDLQHG�UHVHDUFK�LQWHUHVW�LQ�XQGHUVWDQGLQJ
WKH �PHFKDQLVWLF �HIIHFWV �RI �ELRVWLPXODQWV �RQ �VRLO �FKDUDFWHULVWLFV �DQG �FURS �GHYHORSPHQW�
6LPLODUO\��WKH�RQJRLQJ�H[SORUDWLRQ�RI�]HROLWHV�LQ�DJULFXOWXUH�XQGHUVFRUHV�WKHLU�SRWHQWLDO�WR
HQKDQFH �VRLO �TXDOLW\ �DQG �FURS �SHUIRUPDQFH� �SDUWLFXODUO\ �WKURXJK �LPSURYHPHQWV �LQ �VRLO
VWUXFWXUH�DQG�LQFUHDVHG�UHVLOLHQFH�WR�HQYLURQPHQWDO�VWUHVVRUV��:KLOH�WKH�LQGLYLGXDO�EHQHILWV
RI�VHDZHHG�H[WUDFW�ELRVWLPXODQWV�DQG�]HROLWHV�RQ�SODQW�JURZWK�DUH�ZHOO�GRFXPHQWHG��WKHLU
V\QHUJLVWLF �HIIHFWV �ZDUUDQW �IXUWKHU �LQYHVWLJDWLRQ� �7KLV �VWXG\ �LQYHVWLJDWHV �WKH �SRWHQWLDO
DGYDQWDJHV �RI �FR�DSSO\LQJ �D �$VFRSK\OOXP�QRGRVXP�EDVHG �VHDZHHG�H[WUDFW �ELRVWLPXODQW
�$FDGLDQ�03(��ZLWK�FKDED]LWH�DV�D�VRLO�DPHQGPHQW�IRU�WKH�VXVWDLQDEOH�FXOWLYDWLRQ�RI�OHWWXFH�
8QGHU�FRQWUROOHG�FRQGLWLRQV��ZH�DVVHVVHG�WKH�LPSDFWV�RI�FKDED]LWH�DQG�VHDZHHG�H[WUDFW�RQ
OHWWXFH�ZDWHU�UHODWLRQV��SK\VLRORJLFDO�EHKDYLRXU�DQG�JURZWK��/HWWXFH�SODQWV�ZHUH�JURZQ�LQ
SRWV�FRQWDLQLQJ�VDQG\�ORDP�VRLO��VXEMHFWHG�WR�IRXU�GLVWLQFW�WUHDWPHQWV������VRLO�DPHQGHG�ZLWK
���FKDED]LWH��&KDED]LWH�������VRLO�WUHDWHG�ZLWK�VHDZHHG�H[WUDFW��$FDGLDQ���VRLO�LQFRUSRUDWLQJ
ERWK����FKDED]LWH�DQG�VHDZHHG�H[WUDFW��&KDED]LWH���$FDGLDQ���DQG�����DQ�XQWUHDWHG�FRQWURO
VRLO��6RLO�ZDWHU�UHWHQWLRQ�FXUYHV��6:5&V��ZHUH�FKDUDFWHUL]HG�IRU�WKH�&KDED]LWH�WUHDWPHQW�
.H\�SK\VLRORJLFDO�SDUDPHWHUV�LQFOXGLQJ�VRLO�PRLVWXUH��JDV�H[FKDQJH��OHDI�ZDWHU�SRWHQWLDO�
DQG�YDULRXV�JURZWK�LQGLFDWRUV�ZHUH�V\VWHPDWLFDOO\�PHDVXUHG��3K\VLFDO�VRLO�DQG�SODQW�JURZWK
SDUDPHWHUV�RI�WKH�IRXU�WUHDWPHQWV�ZHUH�DQDO\]HG�E\�DQ�$129$�DQG�PXOWLYDULDWH�DQDO\VLV
XVLQJ�SULQFLSDO�FRPSRQHQW�DQDO\VLV��3&$���2XU�ILQGLQJV�LQGLFDWH�WKDW�ERWK�VHDZHHG�H[WUDFW
DQG�FKDED]LWH�LQGHSHQGHQWO\�HQKDQFH�SKRWRV\QWKHVLV�DQG�ZDWHU�XVH�HIILFLHQF\��VXJJHVWLQJ
WKDW�WKHLU�FRPELQHG�DSSOLFDWLRQ�FRXOG�V\QHUJLVWLFDOO\�DPSOLI\�WKHVH�SDUDPHWHUV�LQ�OHWWXFH�
6HDZHHG�H[WUDFWV�DUH�NQRZQ�WR�DPHOLRUDWH�DELRWLF�VWUHVVHV�VXFK�DV�GURXJKW�E\�RSWLPL]LQJ
SK\VLRORJLFDO �UHVSRQVHV� �&RQFXUUHQWO\� �FKDED]LWH �LPSURYHV �ZDWHU �UHWHQWLRQ� �FROOHFWLYHO\
EROVWHULQJ�FURS�UHVLOLHQFH�DQG�JDV�H[FKDQJH�HIILFLHQF\��7KH�FRPELQHG�&KDED]LWH���$FDGLDQ
WUHDWPHQW�GHPRQVWUDWHG�D�VLJQLILFDQW�SRVLWLYH�LPSDFW�RQ�OHWWXFH�SODQW�JURZWK��HYLGHQFHG�E\
LQFUHDVHG�IUHVK�ZHLJKW�DQG�OHDI�DUHD��7KLV�VXJJHVWV�WKDW�WKH�FR�DSSOLFDWLRQ�RI�FKDED]LWH�DQG
VHDZHHG�H[WUDFW�ELRVWLPXODQWV�RIIHUV�WDQJLEOH�EHQHILWV�IRU�OHWWXFH�FXOWLYDWLRQ��1RWDEO\��WKH
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VHDZHHG�H[WUDFW�DSSHDUHG�WR�PLWLJDWH�DQ\�SRWHQWLDO�QHJDWLYH�HIIHFWV�RI�FKDED]LWH�RQ�ZDWHU
XSWDNH�E\�HQKDQFLQJ�WKH�SK\VLRORJLFDO�UHVSRQVHV�RI�WKH�OHWWXFH�SODQWV��8OWLPDWHO\��ERWK
DPHQGPHQWV �SRVVHVV �GLVWLQFW �PHFKDQLVPV �IRU �SRVLWLYHO\ �LQIOXHQFLQJ �FURS �JURZWK
SDUDPHWHUV� �DQG �WKHLU �FRPELQHG �GHSOR\PHQW �KROGV �SURPLVH �IRU �V\QHUJLVWLF �RXWFRPHV�
LPSURYLQJ�OHWWXFH�ZDWHU�UHODWLRQV��JDV�H[FKDQJH��DQG�RYHUDOO�SODQW�GHYHORSPHQW�




