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%DFNJURXQG� ,Q FXH�EDVHG SDUVLQJ� LWHPV LQ PHPRU\ DUH FRPSDUHG YLD DQ DVVRFLDWLYH FXH�PDWFKLQJ
PHFKDQLVP LQ SDUDOOHO �&ODUN 	 *URQOXQG� ����� 0F(OUHH� ������ 6XFK PRGHOV QDWXUDOO\ DFFRXQW IRU
VLPLODULW\�EDVHG LQWHUIHUHQFH� FRPSHWLWRUV VKDULQJ PRUH FXHV ZLWK WKH WDUJHW LQWHUIHUH PRUH ZLWK WKH
VXFFHVVIXO UHWULHYDO RI WKH WDUJHW� 0XFK UHFHQW ZRUN DGGUHVVHV ZKHWKHU VWUXFWXUDOO\ LQDFFHVVLEOH
GLVWUDFWRUV LQWHUIHUH ZLWK WKH UHWULHYDO SURFHVV� H�J�� VXEMHFW JDSV �H�J�� 9DQ '\NH 	 0F(OUHH� ������
UHIOH[LYHV �H�J�� 'LOORQ HW DO�� ������ RU 13,V �H�J�� 9DVLVKWK HW DO�� ������ :H DGGUHVV ZKHWKHU
VHPDQWLFDOO\ LQDSSURSULDWH QRXQV FRPSHWH IRU DFWLYDWLRQ LQ UHWULHYDO� $ SRVLWLYH DQVZHU ZRXOG VXSSRUW D
JOREDOO\ XQVHOHFWLYH YLHZ RI UHWULHYDO� LQ ZKLFK FXH�PDWFKLQJ FRPSXWHV VLPLODULW\ VROHO\ RQ WKH EDVLV RI
VXUIDFH FXHV �H�J�� QXPEHU� JHQGHU� DQG HYHQ JUDPPDWLFDO UROH�� $ QHJDWLYH DQVZHU� KRZHYHU� ZRXOG
VXJJHVW D JUDPPDWLFDOO\ VHOHFWLYH DSSURDFK� LQ ZKLFK JUDPPDWLFDO SURSHUWLHV RI WKH UHWULHYDO VLWH
GHWHUPLQH�ZKLFK�LWHPV�FRPSHWH�IRU�DFWLYDWLRQ��H�J���3DUNHU�������

:H LQYHVWLJDWHG WKH LPSDFW RI VHPDQWLF RQ UHWULHYDO E\ OHYHUDJLQJ FRQVWUDLQWV RQ VOXLFLQJ
HOOLSVLV� GHILQHG DV FODXVDO HOOLSVLV RI D FRQVWLWXHQW TXHVWLRQ� DV LQ -RKQ UHDG VRPH ERRN� EXW , GRQ¶W
NQRZ ZKLFK RQH� +HUH� D ZK�SKUDVH UHPQDQW �ZKLFK RQH� FRUUHVSRQGV WR D FRUUHODWH �VRPH ERRN� LQ
WKH DQWHFHGHQW FODXVH �5RVV� ����� 0HUFKDQW� ������ $V FRUUHODWHV PXVW LQWURGXFH D YDULDEOH IRU WKH
ZK�SKUDVH WR ELQG �&KXQJ HW DO�� ����� 5RPHUR� ������ TXDQWLILFDWLRQDO QRXQV �HDFK FKLOG� WKDW GR QRW
LQWURGXFH YDULDEOHV DUH QRW OHJDO FRUUHODWHV� H�J�� 
(DFK FKLOGL ODXJKHG� EXW , GRQ¶W NQRZ ZKLFK RQHL�:H
H[SORUHG VLPLODULW\�EDVHG LQWHUIHUHQFH HIIHFWV LQ ZKLFK WKH JUDPPDWLFDO IHDWXUHV RQ WKH UHPQDQW �ZKLFK
RQH� PDWFK WKH FRUUHODWH LQ WKH DQWHFHGHQW FODXVH �D FULPLQDO�� 8QGHU D VHPDQWLFDOO\ XQVHOHFWLYH
DFFRXQW� VLPLODULW\ LV VROHO\ GHWHUPLQHG E\ IHDWXUHV �QXPEHU� JHQGHU� HWF��� ,Q FRQWUDVW� LQ D
VHPDQWLFDOO\ VHOHFWLYH DSSURDFK� RQO\ JUDPPDWLFDOO\ OLFHQVHG GLVWUDFWRUV LQWHUIHUH ZLWK WKH WDUJHW�
JHQHUDWLQJ�DQ�DV\PPHWU\�LQ�WKH�RQOLQH�DFFHVVLELOLW\�RI�WKH�FRUUHODWH�IRU�UHWULHYDO�

,Q WZR VWXGLHV� GLVWUDFWRUV ZHUH GLVWLQJXLVKHG IURP WKH WDUJHW E\ RQH RI WZR NLQGV RI FXH� �L�
PLVPDWFKLQJ JUDPPDWLFDO QXPEHU� EXW VHPDQWLFDOO\ DSSURSULDWH �VRPH MXGJHV�� RU �LL� D VHPDQWLFDOO\
LQDSSURSULDWH TXDQWLILHU RI WKH VDPH QXPEHU DV WKH WDUJHW �HDFK MXGJH�� 6OXLFLQJ GLVSOD\V D VWURQJ
/RFDOLW\ SUHIHUHQFH� LQ ZKLFK WKH UHPQDQW LV SUHIHUHQWLDOO\ DVVRFLDWHG ZLWK WKH QHDUHVW SRVVLEOH
FRUUHODWH�LQ�RIIOLQH��)UD]LHU�	�&OLIWRQ��������&DUOVRQ�HW�DO���������DQG�RQOLQH��+DUULV��������PHDVXUHV�
'HVLJQ� &RUUHODWH ORFDWLRQ �2EMHFW � 6XEMHFW� ZDV FURVVHG ZLWK &XH W\SH �1XPEHU � 'HWHUPLQHU��
ZLWK HTXDOO\ GLVWULEXWHG VLQJXODU �D FULPLQDO� DQG SOXUDO �VRPH FULPLQDOV� FXHV� ,WHPV ZHUH UDWHG DV
HTXDOO\�DFFHSWDEOH�LQ�D�VHSDUDWH�UDWLQJV�VWXG\�RQ�WKH�VDPH�SRSXODWLRQ��1� �����
6WXG\ �� (\H�WUDFNLQJ �1  ���� 5HVXOWV FRQILUPHG SUHYLRXV 2UGHU HIIHFWV� 6XEMHFW FRUUHODWHV HOLFLWHG
ORQJHU UHJUHVVLRQ SDWK WLPHV RQ WKH UHPQDQW >%  ������ 6(  ����� W  ����@ DQG WKH VSLOORYHU UHJLRQ
>%  ������ 6(  ����� W  ����@� +RZHYHU� DV SUHGLFWHG E\ D VHOHFWLYH DSSURDFK� /RFDWLRQ ZDV
LQWHUDFWLYHO\ PRGXODWHG E\ &XH W\SH� 9LRODWLQJ WKH /RFDOLW\ SUHIHUHQFH LQFXUUHG D JUHDWHU SHQDOW\ IRU
LQGHILQLWH �EXW QXPEHU PLVPDWFKLQJ� GLVWUDFWRUV� FRPSDUHG WR QXPEHU PDWFKLQJ �EXW VHPDQWLFDOO\
LQDSSURSULDWH� GLVWUDFWRUV LQ ILUVW IL[DWLRQ GXUDWLRQV >%  ����� 6(  ����� W  ����@ RQ WKH UHPQDQW� DQG
LQ�UHJUHVVLRQ�SDWK�WLPHV�>%  ������� 6(  ������ W  �����@�RQ�WKH�IROORZLQJ�VSLOORYHU�UHJLRQ��)LJ���
6WXG\ �� 0HPRU\ SUREH WDVN �1  ���� $ VHSDUDWH VHW RI SDUWLFLSDQWV ZHUH SUHVHQWHG ZLWK WKH VDPH
PDWHULDOV WUXQFDWHG DW WKH UHPQDQW �ZKLFK RQH� LQ 5693 IRUPDW� )LJ �� ,PPHGLDWHO\ DIWHU WKH UHPQDQW�
D SUREH ZRUG FRUUHVSRQGLQJ WR WKH VXEMHFW �-8'*(�6�� RU REMHFW �&5,0,1$/�6�� DSSHDUHG� 6XEMHFWV
ZHUH IDVWHU RYHUDOO WR FRUUHFWO\ LGHQWLI\ REMHFW SUREHV� LQ VXSSRUW RI /RFDOLW\� +RZHYHU� WKHUH ZDV DOVR D
WKUHH�ZD\ LQWHUDFWLRQ KLJKO\ VXSSRUWLQJ D VHPDQWLFDOO\ VHOHFWLYH DSSURDFK� )LUVW� WKHUH ZDV D JUHDWHU
DGYDQWDJH IRU 2EMHFW SUREHV DIWHU 2EMHFW FRUUHODWHV ZKHQ WKH 6XEMHFW FRUUHODWH ZDV D VHPDQWLFDOO\
LQDSSURSULDWH TXDQWLILHU SKUDVH FRPSDUHG ZKHQ LW ZDV PLVPDWFKHG LQ QXPEHU ZLWK WKH UHPQDQW�
6HFRQG� 6XEMHFW SUREHV HOLFLWHG DQ LQFUHDVHG SHQDOW\ ZKHQ WKH WUXH FRUUHODWH ZDV LQ 2EMHFW SRVLWLRQ�
VXJJHVWLQJ�D�PLVPDWFK�HIIHFW��RQO\�IRU�VHPDQWLFDOO\�LQDSSURSULDWH�TXDQWLILHU�SKUDVHV��)LJ���
&RQFOXVLRQ� ,Q DGGLWLRQ WR UHSOLFDWLQJ WKH RQOLQH SUHIHUHQFH IRU /RFDO FRUUHODWHV� WKH UHVXOWV SRLQW WR D
VHOHFWLYH UHWULHYDO V\VWHP� ZKLFK FRXOG EH PRGHOHG E\ DVVXPLQJ WKDW VHPDQWLFDOO\ LQDSSURSULDWH
GLVWUDFWRUV DUH HLWKHU �L� LJQRUHG DV FRPSHWLWRUV YLD D JUDPPDWLFDO ILOWHU �3KLOOLSV HW DO�� ������ RU �LL�
UHFHLYH�ORZHU�OHYHOV�RI�JUDGLHQW�DFWLYDWLRQ��/HZLV�	�9DVLVKWK��������
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