
*DVWURLQWHVWLQDO EOHHGLQJ FDQ SUHVHQW DV HLWKHU JURVV

EOHHGLQJ �PHOHQD� KHPDWHPHVLV� UHFWDO EOHHGLQJ� RU DV RFFXOW

EOHHGLQJ� 7KH PRVW FRPPRQ FDXVH RI LURQ GHILFLHQF\ DQHPLD

LQ DGXOWV LV DVVXPHG WR EH D UHVXOW RI RFFXOW EOHHGLQJ IURP

WKH JDVWURLQWHVWLQDO WUDFW� 2FFXOW EORRG ORVV PD\ EH

GLDJQRVHG WKURXJK D SRVLWLYH JXDLDF WHVW� 'DWD IURP PDVV

VFUHHQLQJ VWXGLHV KDYH VKRZQ DQ RYHUDOO JXDLDF SRVLWLYLW\

UDWH IRU VFUHHQHG VXEMHFWV RI �²�� IRU FRORQ FDQFHU >���@�

+RZHYHU� WKHVH VWXGLHV ZHUH SULPDULO\ GHYRWHG WR HDUO\

GHWHFWLRQ RI FRORQ FDQFHU LQ DV\PSWRPDWLF VXEMHFWV� 7KHUH

DUH IHZ SURVSHFWLYH VWXGLHV RI HQGRVFRSLF HYDOXDWLRQ �XSSHU

HQGRVFRS\ DQG FRORQRVFRS\� LQ SDWLHQWV SUHVHQWLQJ ZLWK ,'$

>�²�@� DQG WKHUH DUH QR JXLGHOLQHV IRU HYDOXDWLQJ DV\PSWR�

PDWLF ,'$ SDWLHQWV�

7KLV VWXG\ ZDV GHVLJQHG WR H[DPLQH WKH ,'$ SDWLHQW

UHIHUUHG WR WKH JDVWURHQWHURORJ\ XQLW IRU HYDOXDWLRQ DIWHU DOO

RWKHU SRVVLEOH VRXUFHV KDG EHHQ H[FOXGHG �KHPDWRORJLFDO�

QXWULWLRQDO� J\QHFRORJLFDO� HWF��� ,W DLPHG WR HYDOXDWH WKH

GLDJQRVWLF \LHOG RI WKH JDVWURLQWHVWLQDO VWXGLHV� WKH GLYHUJHQW

SDWKRORJLHV RI WKH XSSHU DQG ORZHU *, WUDFW� DQG WKH

LPSRUWDQFH RI V\PSWRPDWRORJ\� DV ZHOO DV WR PHDVXUH WKH

SUHYDOHQFH RI QRQ�VWHURLGDO DQWL�LQIODPPDWRU\ GUXJ XVDJH

DQG LWV FRQWULEXWLRQ WR ,'$� 2WKHU JRDOV LQFOXGHG GHWHUPLQ�

LQJ WKH SUHGLFWLYH YDOXH RI IHFDO RFFXOW EORRG H[DPLQDWLRQ DQG

GHILQLQJ WKH RSWLPDO JDVWURLQWHVWLQDO HYDOXDWLRQ IRU WKH ,'$

SDWLHQW�

,W DSSHDUV WKDW DERXW KDOI RI WKH SDWLHQWV ZHUH GLVFKDUJHG

IURP KRVSLWDO ZLWK QR GLDJQRVLV DV WR WKH FDXVH RI WKH ,'$

>�²�@� VLQFH FRQYHQWLRQDO ZRUNXS GLG QRW UHYHDO WKH VRXUFH

RI WKH EOHHGLQJ� 'LHWDU\ GHILFLHQF\ PD\ EH RQH H[SODQDWLRQ

IRU WKLV SKHQRPHQRQ� EXW D ORQJ�WHUP IROORZ�XS RI WKHVH

SDWLHQWV LV QHHGHG WR SUHFOXGH PLVGLDJQRVLV�

7KHUH DUH DOVR QR JXLGHOLQHV IRU IROORZ�XS RI SDWLHQWV ZLWK

,'$� :KHQ ZH VHDUFKHG WKH OLWHUDWXUH DIWHU ZH KDG

FRPSOHWHG RXU VWXG\� ZH IRXQG RQO\ RQH SXEOLVKHG DUWLFOH

RQ WKH VXEMHFW� DQG LW FRQFOXGHG WKDW WKH SURJQRVLV IRU ,'$

SDWLHQWV LV IDYRUDEOH >�@� 7KH VWXG\ JURXS KDG XQGHUJRQH DQ

H[WHQVLYH ZRUNXS� LQFOXGLQJ JDVWURVFRS\� WRWDO FRORQRVFRS\�

IHFDO RFFXOW EORRG WHVW� DQG VPDOO ERZHO ;�UD\ LQ VRPH RI WKH

SDWLHQWV� ZLWK QR SDOSDEOH UHVXOWV� :H GHFLGHG WKDW LW ZRXOG

EH RI YDOXH WR H[DPLQH DQG HYDOXDWH WKHVH SDWLHQWV ��²��

PRQWKV DIWHU WKHLU GLVFKDUJH IURP WKH KRVSLWDO�

00DDWWHHUULLDDOOVV DDQQGG 00HHWWKKRRGGVV

7KRVH HOLJLEOH IRU LQFOXVLRQ LQ WKH ILUVW SDUW RI WKH VWXG\ ZHUH

,'$ SDWLHQWV KRVSLWDOL]HG DW WKH +LOOHO <DIIH 0HGLFDO &HQWHU�

+DGHUD� IURP -DQXDU\ ���� WKURXJK -XO\ ���� DQG UHIHUUHG WR

WKH JDVWURHQWHURORJ\ GHSDUWPHQW IRU HYDOXDWLRQ� 3ULRU WR WKH

UHIHUUDO� HDFK SDWLHQW XQGHUZHQW D FRPSOHWH ZRUNXS WR

H[FOXGH� DPRQJ RWKHUV� SRVVLEOH KHPDWRORJLFDO� QXWULWLRQDO�

RU J\QHFRORJLFDO FDXVHV RI ,'$� ([FOXVLRQ FULWHULD ZHUH

DFXWH RU UHFHQW RYHUW *, WUDFW EOHHGLQJ RU DQWLWKURPERWLF

5HVXOWV RI *DVWURLQWHVWLQDO (YDOXDWLRQ LQ �� +RVSLWDOL]HG ,URQ

'HILFLHQF\ $QHPLD 3DWLHQWV

=YL )LUHPDQ 0'� 9LFWRU *XUHYLFK 0'� 'DQLHO &RVFDV 0'� <DHO .RSHOPDQ 0'� $ULH 6HJDO 0' DQG

$PRV 6WHUQEHUJ 0'

'HSDUWPHQW RI *DVWURHQWHURORJ\� +LOOHO <DIIH 0HGLFDO &HQWHU� +DGHUD� DQG 5DSSDSRUW )DFXOW\ RI 0HGLFLQH� 7HFKQLRQ�

,VUDHO ,QVWLWXWH RI 7HFKQRORJ\� +DLID� ,VUDHO

.H\ ZRUGV� DQHPLD� JDVWURLQWHVWLQDO WUDFW� LURQ� PDOLJQDQF\� HOGHUO\

$$EEVVWWUUDDFFWW

%DFNJURXQG� &KURQLF RFFXOW EORRG ORVV IURP WKH

JDVWURLQWHVWLQDO WUDFW LV ZLGHO\ DFFHSWHG DV D PDMRU FDXVH

RI LURQ GHILFLHQF\ DQHPLD�

2EMHFWLYHV� 7R HYDOXDWH WKH GLDJQRVWLF \LHOG RI JDVWUR�

VFRS\� FRORQRVFRS\ DQG IHFDO RFFXOW EORRG WHVWLQJ RI

KRVSLWDOL]HG ,'$ SDWLHQWV� SOXV IROORZ�XS�

0HWKRGV� ,'$ ZDV GHILQHG DV KHPRJORELQ ����� J�GO

�PHQ� DQG �� J�GO �ZRPHQ�� DQG VHUXP LURQ ��� J�GO� 7KH

VWXG\ JURXS FRPSULVHG �� SDWLHQWV ����PDOH� ZLWK D PHDQ

DJH RI ��±�� \HDUV DQG PHDQ +E ��� J�GO�

5HVXOWV� *DVWURVFRS\ DQG FRORQRVFRS\ UHYHDOHG D

EOHHGLQJ VRXUFH LQ ����� DQG ����� UHVSHFWLYHO\� *DVWUR�

LQWHVWLQDO V\PSWRPV ZHUH IRXQG LQ ��� RI SDWLHQWV ZLWK

GLVHDVHV RI WKH XSSHU JDVWURLQWHVWLQDO WUDFW DQG LQ ����� RI

WKH ORZHU� 7KH VHQVLWLYLW\ RI IHFDO RFFXOW EORRG WHVWV LQ

GHWHFWLQJ OHVLRQV LQ WKH ORZHU DQG XSSHU *, WUDFWV ZDV

���� DQG ����� UHVSHFWLYHO\� )RUW\�IRXU SDWLHQWV �������

ZHUH GLVFKDUJHG IURP WKH KRVSLWDO ZLWK ,'$ RI XQNQRZQ

RULJLQ� 2YHU WKH IROORZLQJ \HDU� �� RI WKH �� SDWLHQWV

UHTXLUHG IXUWKHU KRVSLWDOL]DWLRQ� DQG RI WKHVH� �� ZHUH

IRXQG WR KDYH DQHPLD� 2I WKH UHPDLQLQJ �� SDWLHQWV ZKR

ZHUH QRW KRVSLWDOL]HG DJDLQ� �� KDG DQHPLD� )RXU SDWLHQWV

���� KDG VLJQLILFDQW JDVWURLQWHVWLQDO OHVLRQV DQG WZR GLHG

GXULQJ WKH IROORZ�XS�

&RQFOXVLRQV� )HFDO RFFXOW EORRG LV D VHQVLWLYH H[DPL�

QDWLRQ IRU ORZHU EXW QRW IRU XSSHU *, WUDFW OHVLRQV
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WKHUDS\� $OO WKH DQHPLF SDWLHQWV KDG PLFURF\WLF DQHPLD DQG

��� KDG D PHDQ FHOO YROXPH EHORZ ���

'HILQLWLRQ

,URQ GHILFLHQF\ DQHPLD ZDV GHILQHG DV KHPRJORELQ OHYHO

����� J�GO IRU PHQ DQG ��� J�GO IRU ZRPHQ� VHUXP LURQ

OHYHO <�� µJ�GO� DQG WRWDO LURQ�ELQGLQJ FDSDFLW\ !��� µJ�GO�

6\PSWRPV

'HWDLOHG FOLQLFDO GDWD ZHUH REWDLQHG IRU DOO WKH SDWLHQWV

HQUROOHG LQ WKH VWXG\ ZLWK HPSKDVLV RQ JDVWURLQWHVWLQDO

V\PSWRPV RI WKH XSSHU JDVWURLQWHVWLQDO WUDFW �HSLJDVWULF

SDLQ� G\VSHSVLD� QDXVHD� KHDUWEXUQ� YRPLWLQJ� HWF�� DQG WKH

ORZHU *, WUDFW �DEGRPLQDO SDLQ� GLDUUKHD� FRQVWLSDWLRQ�

FKDQJHG ERZHO KDELWV� IODWXOHQFH��

)HFDO RFFXOW EORRG

6WRRO VSHFLPHQV ZHUH FROOHFWHG E\ GLJLWDO UHFWDO H[DPLQDWLRQ

DQG WHVWHG RQ +HPRFFXOW ,, VOLGHV �6.'� 6DQ -RVH� &$� 86$�

ZLWKRXW K\GUDWLRQ� (DFK SDWLHQW XQGHUZHQW WKUHH )2% WHVWV�

(QGRVFRSLF FULWHULD

$ SUHUHTXLVLWH IRU DFFHSWLQJ WKH HQGRVFRSLF ILQGLQJV DV D

VRXUFH RI RFFXOW JDVWURLQWHVWLQDO EOHHGLQJ ZDV DQ\ DEQRU�

PDOLW\ RI WKH HVRSKDJXV� VWRPDFK RU GXRGHQXP� 7KH FULWHULD

ZHUH XQDQLPRXVO\ DFFHSWHG E\ DOO WKH SDUWLFLSDWLQJ JDVWUR�

HQWHURORJLVWV� 7KH SRVVLEOH FDXVHV RI XSSHU OHVLRQV FRQVLG�

HUHG ZHUH� HURVLYH HVRSKDJLWLV� HVRSKDJHDO XOFHU� HVRSKDJHDO

WXPRU� HURVLYH�KHPRUUKDJLF JDVWULWLV� SRO\SV �ODUJHU WKDQ �

FP�� JDVWULF XOFHU DQG JDVWULF WXPRU� /RZHU *, WUDFW OHVLRQV

UHJDUGHG DV SRVVLEOH FDXVHV RI ,'$ LQFOXGHG FRORUHFWDO

FDQFHU� DQJLRG\VSODVLD� FRORUHFWDO SRO\S �ODUJHU WKDQ � FP�

DQG FROLWLV� 'RXEOH �EL�GLUHFWLRQDO� HQGRVFRS\ ZDV SHUIRUPHG

RQ HDFK SDWLHQW� 7KH SURFHGXUH ZDV GRQH URXWLQHO\ XVLQJ

3HQWD[ (* ���� YLGHR�HQGRVFRS\ �$VDKL 2SWLFDO� 7RN\R�

-DSDQ�� %RWK SURFHGXUHV ZHUH FDUULHG RXW GXULQJ WKH VDPH

KRVSLWDO VWD\ DQG XVXDOO\ RQ WKH VDPH GD\� 7KH VHTXHQFH RI

SURFHGXUH SHUIRUPDQFH ZDV DUELWUDU\ DQG WKH SURFHGXUHV

ZHUH FRQGXFWHG E\ RQH RI WKUHH JDVWURHQWHURORJLVWV �=�)��

$�6�� '�&��� (DFK XSSHU SDQHQGRVFRS\ LQFOXGHG GXRGHQDO

PXFRVDO ELRSV\ WKDW ZDV VHQW IRU KLVWRORJLFDO H[DPLQDWLRQ WR

UXOH RXW FHOLDF GLVHDVH�

,Q SDWLHQWV ZKRVH HYDOXDWLRQV �FRORQRVFRS\ DQG XSSHU

SDQHQGRVFRS\� ZHUH IRXQG WR EH ZLWKLQ QRUPDO OLPLWV DQG

ZKR KDG SRVLWLYH )2% WHVW UHVXOWV� D EDULXP PHDO DQG

IROORZ�WKURXJK ;�UD\ H[DPLQDWLRQ RI WKH VPDOO ERZHO ZHUH

DGPLQLVWHUHG�

7KH VHFRQG SDUW RI WKH VWXG\ FRPSULVHG SDWLHQWV

GLVFKDUJHG IURP WKH KRVSLWDO ZLWKRXW GLDJQRVLV DIWHU DQ

H[WHQVLYH ZRUNXS� 7KH SDWLHQWV DQG WKHLU IDPLO\ SK\VLFLDQV

ZHUH LQWHUYLHZHG E\ SKRQH ��²�� PRQWKV ODWHU �-XO\ WR

$XJXVW ������ $OO FOLQLFDO GDWD ZHUH JDWKHUHG IURP WKH QRQ�

KRVSLWDOL]HG SDWLHQWV DQG WKHLU SK\VLFLDQV YLD WHOHSKRQH E\

RQH RI WKH DXWKRUV �9�*��� 7KH FKDUWV RI SDWLHQWV UHKRVSL�

WDOL]HG GXULQJ WKH VWXG\ SHULRG ZHUH UH�HYDOXDWHG DQG

FOLQLFDO GDWD DQG UH�LQYHVWLJDWLRQ UHVXOWV FROOHFWHG�

7KLV VWXG\ ZDV DSSURYHG E\ WKH +XPDQ 6WXGLHV

�+HOVLQNL� &RPPLWWHH RI WKH +LOOHO <DIIH 0HGLFDO &HQWHU�

+DGHUD� ,QIRUPHG FRQVHQW� LQ FRPSOLDQFH ZLWK ,QVWLWXWLRQDO

5HYLHZ %RDUG UHTXLUHPHQWV� ZDV REWDLQHG IURP HDFK

SDWLHQW�

55HHVVXXOOWWVV

2XU VWXG\ LQLWLDOO\ HQUROOHG ��� SDWLHQWV ZLWK LURQ GHILFLHQF\

DQHPLD� EXW �� GLG QRW PHHW WKH LQFOXVLRQ FULWHULD� 7KH

KRVSLWDOL]HG VXEMHFWV LQFOXGHG �� PHQ DQG �� PHQRSDXVDO

ZRPHQ ZLWK DQ DYHUDJH DJH RI ��±�� �UDQJH ��²�� \HDUV��

7KH DYHUDJH KHPRJORELQ ZDV ��� J�GO DPRQJ WKH PHQ DQG

��� J�GO DPRQJ WKH ZRPHQ�

)ROORZLQJ LQYHVWLJDWLRQ� RYHUDOO *, OHVLRQV ZHUH IRXQG LQ

�� SDWLHQWV DQG �� RI WKHP ZHUH QRUPDO� 6L[ SDWLHQWV KDG

XQGHUJRQH SDUWLDO JDVWUHFWRP\� D UHFRJQL]HG FDXVH RI ,'$� ,Q

RQH SDWLHQW� GXRGHQDO PXFRVDO ELRSV\ ZDV FRPSDWLEOH ZLWK

FHOLDF GLVHDVH� 2I �� SDWLHQWV ZLWK *, WUDFW OHVLRQV� RQO\ ��

ZHUH LQ DFFRUG ZLWK WKH SUHGHWHUPLQHG SRVVLEOH FDXVHV RI

,'$� 7ZHQW\�VL[ SDWLHQWV KDG XSSHU *, OHVLRQV ������� DQG

�� KDG ORZHU *, OHVLRQV ������ RI WKH HQWLUH VWXG\ JURXS��

7KH VSHFLILF OHVLRQV DUH VKRZQ LQ 7DEOH ��

7KH LPSRUWDQFH RI V\PSWRPDWRORJ\ ZDV HYDOXDWHG DQG

FRUUHODWHG ZLWK SDWKRORJLFDO OHVLRQV >7DEOH �@� 2QO\ � RI WKH

�� SDWLHQWV ZLWK *, OHVLRQV WKDW FRXOG KDYH FRQWULEXWHG WR

WKH GHYHORSPHQW RI ,'$ ZHUH V\PSWRPDWLF� 7KXV� ��

SDWLHQWV ZLWK OHVLRQV ZHUH DV\PSWRPDWLF� (LJKWHHQ RI WKH

SDWLHQWV XVHG 16$,'V� �� RI ZKRP KDG OHVLRQV LQ WKH XSSHU

DQG ORZHU JDVWURLQWHVWLQDO WUDFW� ����� DQG ����� UHVSHF�

WLYHO\ >7DEOH �@� 7KH UHPDLQLQJ 16$,' XVHUV ������� ZHUH

SDWLHQWV ZLWK QRUPDO JDVWURLQWHVWLQDO WUDFWV� ([FOXVLRQ RI

IRXU SDWLHQWV ZLWK PLOG GXRGHQLWLV�JDVWULWLV DOWHUHG WKH

SHUFHQWDJHV� L�H�� DEQRUPDO XSSHU *, WUDFW SDWLHQWV ����

DEQRUPDO ORZHU *, WUDFW ������ DQG QRUPDO *, WUDFW �����

>7DEOH �@�

7KH GLDJQRVWLF \LHOG RI WKH )2% WHVW ZDV DV IROORZV� LQ

WKH XSSHU *, WUDFW � SDWLHQWV WHVWHG WUXH SRVLWLYH� �� KDG *,

OHVLRQV� DQG VHQVLWLYLW\ ZDV ������ ,Q WKH ORZHU *, WUDFW ��

2ULJLQDO $UWLFOHV
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WHVWHG WUXH SRVLWLYH� �� KDG *, OHVLRQV� DQG VHQVLWLYLW\ ZDV

����� 7UXH )2% WHVW UHVXOWV ZHUH IRXQG LQ �� RI WKH ��

SDWLHQWV�

8SRQ FRPSOHWLRQ RI WKH JDVWURHQWHURORJLFDO H[DPLQDWLRQ

WKH SDWLHQWV UHWXUQHG WR WKH KRVSLWDO ZDUGV� 2I WKH RULJLQDO

�� SDWLHQWV� �� SDWLHQWV �QRW LQFOXGLQJ WKH � SDWLHQWV ZLWK

SDUWLDO JDVWUHFWRP\ DQG RQH ZLWK FHOLDF GLVHDVH� ZHUH

GLVFKDUJHG IURP WKH KRVSLWDO ZLWK QR GLDJQRVLV DV WR WKH

FDXVH RI LURQ GHILFLHQF\ DQHPLD�

)RUW\�IRXU SDWLHQWV SDUWLFLSDWHG LQ WKH VHFRQG SDUW RI WKH

VWXG\� 7KH VWXG\ JURXS LQFOXGHG �� PHQ DQG �� ZRPHQ ZLWK

DQ DYHUDJH DJH RI ��±�� \HDUV� 7KH PRVW UHFHQW PHDQ

KHPRJORELQ OHYHO ZDV ��� J�GO DPRQJ WKH PHQ DQG ��� J�GO

DPRQJ WKH ZRPHQ� 'XULQJ WKH RQH \HDU IROORZ�XS� ��

SDWLHQWV UHTXLUHG KRVSLWDOL]DWLRQ IRU D YDULHW\ RI UHDVRQV� ��

RI WKHP ZHUH IRXQG WR EH VWLOO DQHPLF DQG � QRW� (LJKW RI WKH

�� SDWLHQWV XQGHUZHQW JDVWURLQWHVWLQDO UHLQYHVWLJDWLRQ� 2I

WKH �� SDWLHQWV QRW UHKRVSLWDOL]HG� �� KDG DQHPLD >7DEOH �@�

)RXU SDWLHQWV ���� KDG VLJQLILFDQW *, OHVLRQV� RQH KDG

HVRSKDJHDO YDULFHV JUDGH ,,,� RQH KDG D VHYHUH HURVLYH

HVRSKDJLWLV� DQRWKHU KDG D VXVSHFWHG VSDFH�RFFXS\LQJ OHVLRQ

RI WKH ULJKW FRORQ �RQ VWDQGDUG EDULXP HQHPD� WKHUH ZDV QR

IXUWKHU LQYHVWLJDWLRQ�� DQG WKH IRXUWK SDWLHQW GLHG RI OLYHU

PHWDVWDVLV IURP DQ XQNQRZQ SULPDU\ WXPRU� 7KHUH ZHUH

WZR GHDWKV LQ WKH UHKRVSLWDOL]HG JURXS� WKH SDWLHQW ZLWK OLYHU

PHWDVWDVLV ZKR ZDV GLDJQRVHG E\ DEGRPLQDO XOWUDVRXQG� DQG

WKH SDWLHQW ZLWK WKH VXVSHFWHG FRORQ FDQFHU GLDJQRVHG E\

EDULXP HQHPD�

''LLVVFFXXVVVVLLRRQQ

0RVW SUHYLRXV GDWD LQYROYLQJ WKH \LHOG RI JDVWURLQWHVWLQDO

LQYHVWLJDWLRQV �FDUULHG RXW EHFDXVH RI *, EORRG ORVV� UHIHU WR

WDUJHW YDULDEOHV VXFK DV LQFLGHQFH RU SUHYDOHQFH RI WXPRUV

�HVSHFLDOO\ LQ WKH ORZHU *, WUDFW�� RU WR WKH \LHOG RI GLIIHUHQW

WKHUDSHXWLF VWUDWHJLHV RU PRGDOLWLHV >���@� /HVV UHVHDUFK

DWWHQWLRQ KDV EHHQ JLYHQ WR SDWLHQWV ZLWK DQHPLD� HYHQ

WKRXJK WKH\ PDNH XS D ODUJH SURSRUWLRQ RI WKH SDWLHQWV

UHIHUUHG WR WKH HQGRVFRS\ XQLW� 3DWLHQWV ZLWK ,'$ DUH

UHJXODUO\ UHIHUUHG IRU HQGRVFRSLF HYDOXDWLRQ� D FRPPRQ

SUDFWLFH WKDW KDV QRW UHFHLYHG WKH DWWHQWLRQ LW PHULWV XQWLO

UHFHQWO\ ZKHQ WKUHH VWXGLHV >�²�@ H[SORUHG WKH VXEMHFW�

7KHVH VWXGLHV LQYHVWLJDWHG WKH GLYHUJHQFH RI SDWKRORJLHV LQ

JDVWURLQWHVWLQDO EOHHGLQJ DQG VXJJHVWHG DQ RSWLRQDO LQYHV�

WLJDWLRQ SODQ� 7KH UHVXOWV RI WKHVH VWXGLHV DUH VLPLODU WR� DQG

DJUHH ZLWK� RXU UHVXOWV >7DEOH �@�

7KH UHFRPPHQGDWLRQV HPHUJLQJ IURP RXU VWXG\ UHIHU

RQO\ WR WKH HOGHUO\ �PHDQ DJH �� \HDUV� DQG QRW WR VWXGLHV RI

\RXQJHU DJH JURXSV IURP ZKLFK ZH ZRXOG H[SHFW GLIIHUHQW

UHVXOWV� 7KH UHVXOWV RI WKH SUHVHQW VWXG\ DUH FRPSOHWHO\

LUUHOHYDQW WR RWKHU JURXSV� H�J�� SDWLHQWV ZLWK SRVLWLYH )2%

WHVW UHVXOWV DV WKH VROH SUHVHQWLQJ SUREOHP� 2XU VWXG\

SURGXFHG D QXPEHU RI LQWHUHVWLQJ UHVXOWV� WKH PRVW VWULNLQJ

EHLQJ WKDW KDOI RI WKH SDWLHQWV ZHUH GLVFKDUJHG IURP WKH

KRVSLWDO ZLWK QR GLDJQRVLV DV WR WKH VRXUFH RU RULJLQ RI WKH

,'$ LQ WKHLU JDVWURLQWHVWLQDO WUDFW� 'LHWDU\ GHILFLHQF\ FRXOG

SHUKDSV EH RQH H[SODQDWLRQ IRU WKLV SKHQRPHQRQ� EXW D ORQJ�

WHUP IROORZ�XS RI WKHVH SDWLHQWV LV QHHGHG WR SUHFOXGH

PLVGLDJQRVLV� $QRWKHU LQWHUHVWLQJ UHVXOW LV WKH GLDJQRVWLF

\LHOG RI HQGRVFRS\� ,Q RXU VWXG\ XSSHU *, OHVLRQV SURYLGHG D

KLJKHU GLDJQRVWLF \LHOG LQ H[SODLQLQJ ,'$ WKDQ GLG ORZHU *,

WUDFW OHVLRQV� +RZHYHU� ZKHQ WKH WDUJHW YDULDEOH LV GLDJQRV�

LQJ DQG ORFDWLQJ QHRSODVP� WKH GLDJQRVWLF \LHOG LV KLJKHU IRU

WKH ORZHU *, WUDFW WKDQ IRU XSSHU *, WXPRUV ��� FDVHV DV

FRPSDUHG WR ���

2XU VWXG\ GLG QRW H[DPLQH WKH TXHVWLRQ DV WR ZKLFK

H[DPLQDWLRQ VKRXOG EH SHUIRUPHG ILUVW� 5RFNH\ DQG &HOOR >�@

UHFRPPHQGHG WKDW WKH LQLWLDO H[DPLQDWLRQ EH GLUHFWHG E\

VLWH�VSHFLILF V\PSWRPV� 0RVW RI RXU SDWLHQWV ZHUH DV\PSWR�

PDWLF� DQG WKH IHZ V\PSWRPV WKDW ZHUH SUHVHQWHG KDG QR

FRUUHODWLRQ ZLWK WKH ILQDO HQGRVFRSLF UHVXOWV� ,W LV RXU RSLQLRQ

WKDW VSHFLDO DWWHQWLRQ VKRXOG EH SDLG ZKHQ V\PSWRPV DUH

SUHVHQW� DV OHVLRQV ZHUH GLVFRYHUHG LQ DOO V\PSWRPDWLF

SDWLHQWV LQ RXU VWXG\� $V WR WKH QHFHVVLW\ RI EL�GLUHFWLRQDO

HQGRVFRSLHV� HYHQ ZKHQ RQH OHVLRQ LV IRXQG ZH UHFRPPHQG
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7DEOH �� 6WDWH RI ,'$ SDWLHQWV GXULQJ WKH IROORZ�XS \HDU
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5HFXUUHQW 1R

DGPLVVLRQ KRVSLWDOL]DWLRQ
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1R� RI SDWLHQWV �� ��

,'$ �� ��

1R DQHPLD � �

5H�LQYHVWLJDWLRQ � ²

8SSHU *, OHVLRQV � ²

/RZHU *, OHVLRQV � ²

'HDWK � ²
BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB

7DEOH �� 6XPPDU\ RI HQGRVFRS\ HYDOXDWLRQ VWXGLHV LQ HOGHUO\

SDWLHQWV ZLWK LURQ GHILFLHQF\ DQHPLD
BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB

=XNHUPDQ 5RFNH\ 	 *RUGRQ 3UHVHQW

	 %HQLWH] >�@ &HOOR >�@ HW DO� >�@ VWXG\
BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB

1R� RI SDWLHQWV ��� ��� ��� ��

+E �J�GO� ���� ��� ���� ���

/HVLRQV ��� �� �� �� ��

8*, ��� �� �� �� ��

0DOLJQDQW ��� � � � �

/*, ��� �� �� �� ��

0DOLJQDQW ��� � �� � ��

%RWK *, ��� � � " ���

'LVFKDUJHG ��� �� �� �� ��

6% ;�UD\ ��� ² �� �� ��

6% OHVLRQV ��� ² � � �
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6%  VPDOO ERZHO

7DEOH �� &RUUHODWLRQ EHWZHHQ 16$,' XVHUV DQG *, OHVLRQV
BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB

8SSHU *, /RZHU *, 1R *,

OHVLRQV OHVLRQV OHVLRQV
BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB

*DVWULF XOFHU � &RORQ FDQFHU � �

0LOG JDVWULWLV�GXRGHQLWLV �

(URVLYH JDVWULWLV �

8OFHUDWLYH HVRSKDJLWLV �

7RWDO ����� ����� �����
BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB

 �� SDWLHQWV XVHG 16$,'V�



FRPSOHWLQJ ERWK VWXGLHV VLQFH DERXW �� RI WKH SDWLHQWV KDG
OHVLRQV LQ ERWK XSSHU DQG ORZHU *, WUDFWV� (YHQ WKRXJK RQO\
RQH SDWLHQW ZDV GLDJQRVHG DV KDYLQJ DV\PSWRPDWLF FHOLDF
GLVHDVH� ZH UHFRPPHQG GRLQJ D URXWLQH VPDOO ERZHO ELRSV\�
,Q IDFW� WKH OLWHUDWXUH VKRZV WKDW DPRQJ HOGHUO\ ,'$ SDWLHQWV
WKH LQFLGHQFH RI FHOLDF GLVHDVH LV DV KLJK DV ��� 7KH FRVW�
HIIHFWLYHQHVV ZDV QRW H[DPLQHG�

5HJDUGLQJ GLDJQRVWLF H[SHFWDWLRQV DQG UHFRPPHQGDWLRQV�
ZH PD\ H[SHFW WR ILQG WKDW WKH PRVW FRPPRQ RULJLQ RI RFFXOW
EORRG ORVV LV LQ WKH XSSHU *, WUDFW� WKDW HYHQ DIWHU D IXOO
LQYHVWLJDWLRQ ����� RI SDWLHQWV DUH GLVFKDUJHG IURP KRVSLWDO
ZLWK QR GLDJQRVLV DV WR WKH SUREDEOH RULJLQ RI ,'$� DQG WKDW
)2% LV D VHQVLWLYH WHVW IRU ORZHU *, OHVLRQV LQ ,'$ SDWLHQWV
EXW QRW IRU XSSHU *, OHVLRQV� 3UHYLRXVO\� OLWWOH DWWHQWLRQ KDG
EHHQ JLYHQ WR IROORZ�XS RI WKHVH SDWLHQWV� ,Q KDOI RI WKHP�
HYHQ DIWHU DQ H[WHQVLYH ZRUNXS� WKHUH LV QR H[SODQDWLRQ IRU
,'$ >�²�@� 7KH\ DUH XVXDOO\ UHIHUUHG WR IDPLO\ SK\VLFLDQV
DQG VRPH XQGHUJR UHSHDWHG JDVWURLQWHVWLQDO HYDOXDWLRQ� $
UHFHQW IROORZ�XS VWXG\ E\ 6KD\ DQG 6FRWW >�@ VXJJHVWV WKDW LQ
WZR�WKLUGV RI WKHVH SDWLHQWV WKH DQHPLD UHVROYHV DQG GRHV
QRW UHFXU� *RUGRQ HW DO� >�@ UHFHQWO\ GHVFULEHG WKHLU
H[SHULHQFH LQ IROORZLQJ �� HOGHUO\ ,'$ SDWLHQWV RYHU DQ
DYHUDJH SHULRG RI �� PRQWKV� 7KH DQHPLD ZDV UHVROYHG LQ
��� RI WKH SDWLHQWV EXW SHUVLVWHG LQ WKH UHVW� 7KLV VWXG\
VKRZHG WKDW WZR�WKLUGV RI WKH SDWLHQWV KDG SHUVLVWHQW
DQHPLD� EXW RQO\ � ���� KDG VLJQLILFDQW� SRVVLEO\ EOHHGLQJ�
JDVWURLQWHVWLQDO OHVLRQV� 7KH PRUWDOLW\ �WZR SDWLHQWV� ZDV
SUREDEO\ GXH WR PDOLJQDQW GLVHDVH� RQH SDWLHQW KDG OLYHU
PHWDVWDVLV DQG WKH RWKHU KDG D VXVSHFWHG WXPRU RI WKH ULJKW
FRORQ WKDW KDG EHHQ PLVVHG D \HDU HDUOLHU� 2Q WKH RWKHU KDQG�
LQ ��� RI WKH SDWLHQWV GLVFKDUJHG ZLWKRXW DQ LGHQWLILDEOH
FDXVH RI ,'$� WKH DQHPLD GLVDSSHDUHG�

2XU UHFRPPHQGDWLRQ WR ,'$ SDWLHQWV ZKR KDYH XQGHU�
JRQH JDVWURVFRS\� WRWDO FRORQRVFRS\ DQG )2% WHVWLQJ ZLWK QR
SDWKRORJLFDO ILQGLQJ� LV ORQJ�WHUP IROORZ�XS WKDW LQFOXGHV
UHSHDWHG FRPSOHWH EORRG FRXQW DQG RQJRLQJ FRQVXOWDWLRQ
ZLWK D GLHWLWLDQ� 2XU H[SHULHQFH VKRZV WKDW �PLVGLDJQRVLV� LV
WKH H[FHSWLRQ UDWKHU WKDQ WKH UXOH LQ ,'$ RI XQNQRZQ
HWLRORJ\� 7KHUH ZHUH RQO\ WZR GHDWKV DPRQJ RXU �� SDWLHQWV�
ZKLFK LV QRW DERYH WKH DYHUDJH PRUWDOLW\ UDWH LQ SRSXODWLRQV
RI WKDW DJH� DQG FKDQJHV RI PHGLFDO GLDJQRVLV DQG WUHDWPHQW
ZHUH DFKLHYHG GXULQJ WKH IROORZ�XS LQ WZR FDVHV� ,Q WKLV
VWXG\ HQWHURVFRSLHV ZHUH QRW SHUIRUPHG DQG WKHUHIRUH QRW
HYDOXDWHG� :H EHOLHYH WKDW HQWHURVFRS\ VKRXOG EH SDUW RI WKH
ZRUNXS RI ,'$ SDWLHQWV� DORQJ ZLWK ;�UD\ VWXGLHV� HVSHFLDOO\
LQ SDWLHQWV ZLWK QHJDWLYH HQGRVFRSLF VWXGLHV RI WKH XSSHU
DQG ORZHU JDVWURLQWHVWLQDO WUDFWV� 7KH UHFRPPHQGDWLRQV
UHVXOWLQJ IURP WKLV VWXG\ UHIHU RQO\ WR WKH HOGHUO\ �PHDQ DJH
�� \HDUV��

$V WKHUH DUH QR JXLGHOLQHV LQ WKH OLWHUDWXUH IRU IROORZLQJ
SDWLHQWV ZLWK ,'$ RI XQNQRZQ RULJLQ >�@� ZH VXPPDUL]H RXU
H[SHULHQFH KHUH� $GGLWLRQDO FDXVHV ZHUH LGHQWLILHG LQ WKH
FRXUVH RI WKH IROORZ�XS ��²��� \HDUV� LQ DERXW �� RI SDWLHQWV�
)RU PRVW RI WKH SDWLHQWV� IROORZ�XS GLG QRW FKDQJH WKH
PHGLFDO DSSURDFK� ,Q DERXW RQH�WKLUG RI WKH SDWLHQWV WKH
DQHPLD UHJUHVVHG RU GLVDSSHDUHG� 7KHUH LV QR HYLGHQFH WKDW
FRQWUDVWLQJ VPDOO ERZHO VWXGLHV DUH QHFHVVDU\ WR ILQDOL]H WKH
HYDOXDWLRQ� D FRQFOXVLRQ VXSSRUWHG E\ WKH UHVXOWV RI RWKHU
VWXGLHV >������@� 1HZ SURFHGXUHV� VXFK DV HQWHURVFRSLHV�
PD\ DOWHU WKHVH UHFRPPHQGDWLRQV EXW ZHUH QRW HYDOXDWHG�

:H UHFRPPHQG WKDW SDWLHQWV ZLWK LURQ GHILFLHQF\ DQHPLD
EH FORVHO\ ZDWFKHG E\ WKH IDPLO\ SK\VLFLDQ� ZKR VKRXOG
RUGHU EORRG WHVWV DW UHJXODU LQWHUYDOV� LQFOXGLQJ EORRG FRXQW�
LURQ� DQG IHFDO RFFXOW EORRG� ,I� LQ VSLWH RI LURQ VDOW
VXSSOHPHQW� WKHUH LV D UHGXFWLRQ LQ KHPRJORELQ� D UHSHDW
HQGRVFRSLF HYDOXDWLRQ VKRXOG EH SHUIRUPHG�

$FNQRZOHGJHPHQW

7KH DXWKRUV WKDQN 0V� &DUPHOD 5HLVOHU IRU KHU YDOXDEOH DVVLVWDQFH LQ WKH
SUHSDUDWLRQ RI WKLV PDQXVFULSW�
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�� :LQDZHU 6-� 'HWHFWLRQ DQG GLDJQRVLV RI FRORUHFWDO FDQFHU� &DQFHU

����������²���

�� $OOLVRQ -� )HOGPDQ 5� 7HNDZD 0� +HPRFFXOW VFUHHQLQJ LQ GHWHFWLQJ
FRORUHFWDO QHRSODVP� VHQVLWLYLW\� VSHFLILFLW\� DQG SUHGLFWLYH YDOXH� $QQ ,QWHUQ
0HG ������������²��

�� $KOTXLVW '$� $SSURDFK WR WKH SDWLHQWV ZLWK RFFXOW JDVWURLQWHVWLQDO EOHHGLQJ�
,Q� <DPDGD 7� HG� 7H[WERRN RI *DVWURHQWHURORJ\� 9RO� �� 3KLODGHOSKLD� -�%�
/LSSLQFRWW� ��������²���

�� =XNHUPDQ *� %HQLWH] -� $ SURVSHFWLYH VWXG\ RI EL�GLUHFWLRQDO HQGRVFRS\
�FRORQRVFRS\ DQG XSSHU HQGRVFRS\� LQ WKH HYDOXDWLRQ RI SDWLHQWV ZLWK RFFXOW
JDVWURLQWHVWLQDO EOHHGLQJ� $P - *DVWURHQWHURO ����������²�

�� 5RFNH\ '&� &HOOR -3� (YDOXDWLRQ RI JDVWURLQWHVWLQDO WUDFW LQ SDWLHQWV ZLWK
LURQ GHILFLHQF\ DQHPLD� 1 (QJO - 0HG �������������²��

�� *RUGRQ 65� 6PLWK 5� 3RZHU *&� 7KH UROH RI HQGRVFRS\ LQ WKH HYDOXDWLRQ RI
LURQ GHILFLHQF\ DQHPLD LQ SDWLHQWV RYHU WKH DJH RI ��� $P - *DVWURHQWHURO
������������²��

�� 6DKD\ 5� 6FRWW %%� ,URQ GHILFLHQF\ DQHPLD ³ KRZ IDU WR LQYHVWLJDWH" *XW
������������²��

�� *RUGRQ 6� %HQVHQ 6� 6PLWK 5� /RQJ WHUP IROORZ�XS RI ROGHU SDWLHQWV ZLWK
LURQ GHILFLHQF\ DQHPLD DIWHU D QHJDWLYH *, HYDOXDWLRQ� $P - *DVWURHQWHURO

�����������²��

�� )LUHPDQ =� .RSHOPDQ <� 6WHUQEHUJ $� 7KH UDWLRQDO DSSURDFK WR LURQ
GHILFLHQF\ DQHPLD >(GLWRULDO@� - &OLQ *DVWURHQWHURO ���������²���

��� 6D\HU -0� /RQJ 5*� $ SHUVSHFWLYH RQ LURQ GHILFLHQF\ DQHPLD� *XW
������������²��
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&RUUHVSRQGHQFH� 'U� =� )LUHPDQ� 'HSW� RI *DVWURHQWHURORJ\� +LOOHO

<DIIH 0HGLFDO &HQWHU� 3�2�%R[ ���� +DGHUD ������ ,VUDHO� 7HO� �������
��� ���� )D[� ������� ��� ���� HPDLO�ILUHPDQ#SRVW�WDX�DF�LO

2ULJLQDO $UWLFOHV
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