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7% %/( 2) &217(176 3DJH

&KDSWHU L, QWURGXFWLRQ

,QWURGXFWLRQ
%DFNJURXQG WR WKH UHVHDUFK
5HVHDUFK SUREOHP

5HVHDUFK 3URSRVLWLRQ

5HVHDUFK 3URSRVLWLRQ

5HVHDUFK 3URSRVLWLRQ
OHWKRGRORJ\

JLQGLQJV

2XWOLQH RI WKH UHVHDUFK WKHVLV

&KDSWHU &ULWLFDO /LWHUDWXUH UHYLHZ

,QWURGXFWLRQ
*URXS G\QDPLFV DQG VPDOO PDQDJHPHQW ZRUNJURXSV
7KH QDWXUH RI 60:*V

3HUIRUPDQFH RI 60:*V

,QWHUGHSHQGHQFH DQG SHUIRUPDQFH LQ 60:*V
'LPHQVLRQV RI LQWHUGHSHQGHQFH LQ 60:*V

,QIOXHQFHV Rl VRFLDO FRQWH[W RQ D 60:*1V LQWHUGHSHC
3HUIRUPDQFH RI 60:*V DQG GHFLVLRQ HIIHFWLYHQHVV
'"HFLVLRQ HIIHFWLYHQHVV RI D 60:*

'"HFLVLRQ HIIHFWLYHQHVV FULWHULD

6RFLDO LQWHUGHSHQGHQFH DQG FR RSHWLWLRQ LQ D 60:*
([DPLQLQJ LQWHUDFWLRQV LQ JURXSV

&ULWHULD RI FRPPXQLFDWHG FR RSHWLYH PL]

%RXQGLQJ WKH UHVHDUFK SUREOHP 7KH UROH RI FRPPXQ
HITHFWLYHQHVY DQG VXEVHTXHQW PDQDJHPHQW RI 60:*V
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&KDSWHU 5HVHDUFK SURSRVLWLRQV DQG TXHWMBIHRQ\

,QWURGXFWLRQ

5HVHDUFK SURSRVLWLRQV DQG TXHVWLRQV

5HVHDUFK SURSRVLWLRQ $ 60:*fV GHFLVLRQ HIIHFWLYH
FRPPXQLFDWHG LQ LWV ZRUN UHODWLRQV

5HVHDUFK SURSRVLWLRQ $ 60:*TV GHFLVLRQ HIIHFWLYH
FRPPXQLFDWHG LQ LWV PHHWLQJV

5HVHDUFK SURSRVLWLRQ 7KH UHODWLRQVKLS EHWZHHQ
HITHFQMWHDQG WKH RYHUDOO FR RSHWLYH PL[ FRPPXQLFDYV
VRFLDO FRQWHI[W

&ULWHULD LQGLFDWRUV DQG PHDVXUHV RI FR RSHWLYH P
&R RSHWLYH PL[ LQ ZRUN UHODWLRQV

&R RSHWLYH PL[ LQ JURXS PHHWLQJV

'"HFLVLRQ HIIHFWLYHQHVYV

'"HFLVLRQ HIIHFWLYHQHVV LQ WHUPV RI SURFHVV
'"HFLVLRQ HIIHFWLYHQHVV LQ WHUPV RI GHFLVLRQV
'"HFLVLRQ HIITHFWLYHQHVV LQ WHUPV RI FRQVHTXHQFHV
&RQWH[W LQIOXHQFHYV

&KDSWHU OHWKRGRORJLFDO IUDPHZRUN
,QWURGXFWLRQ
7KH WKUHH GHWHUPLQDQWY RI PHWKRGRORJ\
*RDOV
9DOXHV
&RQVWUDLQWYV
'"HWHUPLQLQJ WKH UHVHDUFK VWUDWHJ\
*RDOV
9DOXHV
&RQVWUDLQWYV
'"HWHUPLQLQJ WKH UHVHDUFK PHWKRGYV
*RDOV
9DOXHV
&RQVWUDLQWYV
6HOHFWLRQ RI FDVHV
&KRLFH RI ORFDWLRQ
&KRLFH RI LQGXVWU\
&KRLFH RI FDVHV EXVLQHVVHV DQG 60:*V

ILL



3DJH
OHWKRGRORJ\
OHWKRGRORJLFDO VWDJHYV
7TKH PHWKRGV XVHG
2EVHUYDWLRQ
3RVW REVHUYDWLRQ TXHVWLRQQDLUHYV
ODQDJHULDO TXHVWLRQQDLUHV
&XVWRPHU VDWLVIDFWLRQ VXUYH\V
,QWHUYLHZV
6HFRQGDU\ VRXUFHYV
BUHSDUDWLRQ IRU GDWD DQDO\VLV
&DOFXODWLQJ FR RSHWLYH PL]J
$GMXVWPHQWY WR GDWD XVLQJ LQVWUXPHQWY RI PHWKRG
2EVHUYDWLRQ IRUPV
3RVW REVHUYDWLRQ TXHVWLRQQDLUHYV
ODQDIJHULDO TXHVWLRQQDLUHYV
&XVWRPHU VDWLVIDFWLRQ VXUYH\V
,QWHUYLHZV ZLWK 60:* OHDGHUV DQG PDQDJLQJ GLUHFWR
'RFXPHQWDWLRQ
2ZWKHU LVVXHV

&KDSWHU $QDO\VLQJ WKH )LQGLQJV
,QWURGXFWLRQ
$ EULHI GHVFULSWLRQ RI WKH FDVHYV
&KDUDFWHULVWLFV RI WKH RUJDQLVDWLRQDO FRQWH[W
&KDUDFWHULVWLFV RI WKH JURXS FRQWH[W
JLQGLQJVY RQ UHVHDUFK SURSRVLWLRQV DQG TXHVWLRQV
5HVHDUFK SURSRVLWLRQ
5HVHDUFK TXHVWLRQ UHODWHG WR SURSRVLWLRQ
5HVHDUFK TXHVWLRQ UHODWHG WR SURSRVLWLRQ
5HVHDUFK TXHVWLRQ UHODWHG WR SURSRVLWLRQ
5HVHDUFK SURSRVLWLRQ
5HVHDUFK TXHVWLRQ UHODWHG WR SURSRVLWLRQ
5HVHDUFK TXHVWLRQ UHODWHG WR SURSRVLWLRAQ
5HVHDUFK TUHOWWRGQ@ WR SURSRVLWLRQ
5HVHDUFK SURSRVLWLRQ



3DJH

5HVHDUFK TXHVWLRQ UHODWHG WR SURSRVLWLRQ
SHVHDUFK UTKHBODWHBEQWR SURSRVLWLRQ

$ VXPPDU\ RI WKH ILQGLQJY UHODWHG WR WKH UHVHDUFK
7KH UHODWLRQVKLS EHWZHHQ D 60:*fV FRPPXQLFDWHG FR
HHFWLYHQHVV

,QIOXHQFHV RI WKH 60:*fV VRFLDO FRQWH[W RQ WKH UHO
FRPPXQLF®WHBWLYH PL[ DQG LWV GHFLVLRQ HIIHFWLYHQH"
2WKHU UHODWLRQVKLSY H[DPLQHG UHODWLRQVKLSV EHW
UBIDWLRQVKLSY EHWZHHQ FULWHULD RI GHFLVLRQ HIITHFWL"®
4XDQWLWDWLYH ILQGLQJY DFURVYV FDVHV
5HODWLRQVKLSVY EHWZHHQ FR RSHWLYH PL[ FULWHULD DQ
5HODWLRQVKLSY EHWZHHQ FR RSHWLYH PL[ LQGLFDWRUYV
S5 HODWLRQVKLSY EHWZHHQ FULWHULD DQG LQGLFDWRUYV F
7KH LQIOXHQFH RI RUJDQLVDWLRQDO FXOWXUH

2WKHU UHODWLRQVKLSY H[DPLQHG

&KDSWHU ORGHO DQG ,PSOLFDWLRQV

,QWURGXFWLRQ

7KH UHODWLRQVKLS EHWZHHQ D 60:*V GHFLVLRQ HIIHFWL
RSHWLWLRQ LQ LW ZLWKLQ LWV RUIJDQLVDWLRQDO FRQWH]
$ PRGHO RI WKH UROH RI FRPPXQLFDWHG FR RSHWLWLRQ |
LQ WKH FRQWURO RI WKH JURXSYVY GHFLVLRQ HIITHFWLYHQH
,PSOLFDWLRQV RI ERWK WKH UHODWLRQVKLS DQG WKH PR
,PSOLFDWLRQV WR WKH ILHOG RI JURXS G\QDPLFV
,PSOLFDWLRQV WR WKH VSHFLILF WRSLF

&R RSHWLYH PL[ FRPPXQLFDWHG LQ D 60:*

'HFLVLRQ HIIHFWLYHQHVY RI WKH 60:*

5HODWLRQVKLS EHWZHHQ D 60:*fV FR RSHWLYH PL[ DQG L
2UJDQLVDWLRQDO FXOWXUH

,PSOLFDWLRQV WR PDQDJHULDO SUDFWLFH

'LDIJQRVLYV

SUHGLFWLRQ

$GYLFH

'"HPRQVWUDWLQJ WKH LPSOLFDWLRQV RI WKH PRGHO IRU P
ILPLWDWLRQV RI WKH PRGHO



&KDSWHU &RQFOXVLRQ 3DJH
,(QWURGXFWLRQ
7KH UHVHDUFK SUREOHP

7KH UHODWLRQVKLS EHWZHHQ FULWHULD DQG LQGLFDWR
WK 60:*

7KH UHODWLRQVKLSY EHWZHHQ FULWHULD DQG LQGLFDW
60:*
7KH UHODWLRQVKLS EHWZHHQ WKH 60:*V GHFLVLRQ HIIF
FRPXQLFDWHG LQ LW UHODWLRQVKLSV EHWZHHQ FULWHUI
7KH LQIOXHQFHV RI WKH 60:*fV VRFLDO FRQWH[W RUJDQ
WUHODWLRQVKLS EHWZHHQ WKH 60:*fV GHFLVLRQ HIIHFW
FRPPXQLFDWHG LQ LW
$ VXPPDU\ RI WKH ILQGLQJVYLPSOLFDWLRQV
,PSOLFDWLRQV WR WKHRU\
,PSOLFDWLRQV IRU SUDFWLFH
$SSOLFDWLRQV RXWVLGH FKRVHQ ERXQGDU\
JLQGLQJV IURP DQ H[SHULPHQW RQ DSSOLFDELOLW\ RI IL(

&ERQWULEXWLRQ WR NQRZOHGJH RQ WKH WRSLF
)JXUWKHU UHVHDUFK

S5HIOHFWLRQV
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&RQWHQWYV 3DJH

&KDSWEBULWLFDO /LWHUDWXUH 5HYLHZ

7DEOH
YJLIXUH
YJLIXUH
7DEOH
7DEOH
7DEOH
YJLIXUH

7DEOH
7DEOH
7DEOH
YJLIXUH
YJLIXUH

'LITHUHQFHY EHWZHHQ ZRUNJURXSY DQG WHDPV
,QIOXHQFHYV RI SHUFHSWLRQ DQG EHKDYLRXU LQ D JURX:
7TKH LQWHUUHODWLRQVKLS EHWZHHQ SHUFHLYHG UHDOL
7KH PDLQ V\PSWRPV RI JURXSWKLQN

%YHOELQYV QLQH JURXS UROHYV

7KH IRXU PDLQ W\SHV RI EUDLQVW\OHYV

5HODWLRQVKLSVY EHWZHHQ WKH GLITHUHQW W\SHV RI1 JUI
SHUIRUPDQFH

7TKH GLVWLQFWLRQ EHWZHHQ pRSWLPDOYT DQG puvDWLVID
7KH SURFHVV RI FRPPXQLFDWLRQ EDVHG RQ WKH WUDQ\
JRUPV RI FRPPXQLFDWLRQ

7KH WA\SHV Rl PHVVDJHV WKDW LQGLFDWH FR RSHUDWLY
7TKH LQWHUGLVFLSOLQDU\ QDWXUH RI WKH UHVHDUFK

&KDSWHHMVHDUFK 3URSRVLWLRQV DQG TXHVWLRQV

YLIKU

YLIXUH
JLIXUH
YLIXUH
JLIXUH
YJLIXUH
YJLIXUH
JLIXUH
Y)LIXUH
YLIXUH
YLIXUH
YJLIXUH
JLIXUH
YJLIXUH
YJLIXUH
YJLIXUH
YJLIXUH

7KH JHQHUDO UHODWLRQVKLS EHWZHHQ YDULDEOHV FUI
7KH YDULDEOHYVY LQGLFDWRUYVY DQG FULWHULD UHODWHG
5HVHDUFK TXHVWLRQ LOOXVWUDWHG

5HVHDUFK TXHVWLRQ LOOXVWUDWHG

5HVHDUFK TXHVWLRQ LOOXVWUDWHG

7KH YDULDEOHYVY LQGLFDWRUYVY DQG FULWHULD UHODWHG
5HVHDUFK TXHVWLRQ LOOXVWUDWHG

5HVHDUFK TXHVWLRQ LOOXVWUDWHG

S5HVHDUFK TXGOXMWQDWHG

7KH YDULDEOH LQGLFDWRUV DQG FULWHULD UHODWHG \
5HVHDUFK TXHVWLRQ LOOXVWUDWHG

S5HVHDUFK TX®OXMWQRDWHG

&ULWHULD RI FR RSHWLYH PL]J

&R RSHWLWLRQ FRPPXQLFDWHG LQ ZRUN UHODWLRQV

&R RSHWLWLRQ FRPPXQLFDWHG LQ JURXS PHHWLQJV
7KH FULWHULD RI GHFLVLRQ HIITHFWLYHQHVV

'"HFLVLRQ HIIHFWLYHQHVYV LQ WHUPV RI SURFHVV

900



3DJH

J)LINKU '"HFLVLRQ HIIHFWLYHQHVYV LQ WHUPV RI GHFLVLRQV
JLIKU '"HFLVLRQ HIIHFWLYHQHVYV LQ WHUPV RI FRQVHTXHQFHYV
JLIXUH ,QIOXHQFHV RI VRFLDO FRQWHI[W

&KDSWHU OHWKRGRORJLFDO IUDPHZRUN

JLIXUH ,QIOXHQFHV RI YDOXHVY JRDOV DQG FRQVWUDLQWYV [

7TDEOH 6WUDWHILHY DQG WKHLU DSSURSULDWH XVH

J)LINKU %XUUHOO DQG ORUJDQTY VXEMHFWLYH REMHFWLYH GLF
QXWH RI VRFLDO VFLHQFH

7TDEOH ODLQ PHWKRGV VRXUFHV RI HYLGHQFH DQG WKHLU I

7TDEOH OHWKRGV XVHG WR FROOHFW GDWD RQ SHUFHSWLRQV

7TDEOH OHWKRGVY XVHG WR FROOHFW GDWD RQ SHUFHSWLRQV

7TDEOH $ VHW RI FULWHULD GHYHORSHG IRU VHOHFWLQJ SDUWL

7TDEOH 7KH UHODWLRQVKLS EHWZHHQ WKH FRQFHSWXDO DQG P

7TDEOH 3KDVHV RI WKH PHWKRGRORJLFDO SURFHVYV

JLIXUH 6HTXHQWLDO RUGHU RI PHWKRGYV

7TDEOH 4XHVWLRQQDLUH SLORWLQJ UHVXOWYV

JLIXUH 9DOXHV RQ LQGLFDWRUY GHULYHG XVLQJ FXVWRPHU VD

J)LINKU 9DOXHV RQ WKH LQGLFDWRUYV GHULYHG XVLQJ FXVWRP

JLIXUH &DOFXODWLRQ RI FR RSHWLYH PL][

7DE&H &R RSHWLWLRQ YDOXHV LQ WHUPV RI SUHGRPLQDQFH
RBEUDWLRQ DQG FRPSHWLWLRQ

7TDEOH $Q H[DPSOH RI FDOFXODWLQJ FR RSHWLYH PL][

J)LINKU &RGLQJ IRU TXHVWLRQV

JLIKU $GMXVWPHQWY PDGH WR YDOXHV RQ LQGLFDWRUV IRU

&KDSWHU  7KH )LQGLQJV

JLIXUH &DVHV SDUWLFLSDWLQJ LQ WKH VWXG\

7TDEOH BURILOHY DQG VHUYLFHVY SURYLGHG E\ ERWK KRWHO FKI
7TDEOH &RPSDULVRQ RI WKH FDVHV LQ WHUPV RI JURXS FRPSRYV
7TDEOH 7TKH QXPEHU RI UHVSRQGHQWY SHU FDVH RQ REVHUYHG
7TDEOH SHVSRQVH UDWH SHU FDVH RQ SHUFHLYHG LQGLFDWRUYV
7TDEOH SHODWLRQVKLSY EHWZHHQ FR RSHWLWLRQ LQ ZRUN UHC

WHV RI SURFHVV

7TDEOH ,OOXVWUDWLQJ WKH UHODWLRQVKLS EHWZHHQ FR R:
7TDEOH SHODWLRQVKLSY EHWZHHQ FR RSHWLWLRQ LQ ZRUN UHC

YLLL



7TDEOH
7TDEOH

7TDEOH

7TDEOH

7DE&H

7DE&H

7TDEOH

7TDEOH

7TDEOH

7TDEOH
7TDEOH

7TDEOH
7TDEOH

YJLIXUH

YJLIXUH

JLIXUH

7TDEOH

YJLIXUH

YJLIXUH

Y)LIXUH

7TDEOH
7DEH

WHV RI GHFLVLRQV 3DJH
,O0OXVWUDWLQJ WKH UHODWLRQVKLS EHWZHHQ FR R
5HODWLRQVKLSY EHWZHHQ FR RSHWLWLRQ LQ ZRUN UH(
WHV RI FRQVHTXHQFHYV
,O0XVWUDWLQJ WKH SDWWHUQ EHWZHHQ FR RSHWL'
HITHFQHWMH LQ WHUPV RI FRQVHTXHQFHY FXVWRPHU VDW
SHVSRQVH UDWH SHU FDVH RQ SHUFHLYHG LQGLFDW
7KH QXPEHU RI UHVSRQGHQWY SHU FDVH RQ REVHUYH
5HODWLRQVKLSY EHWZHHQ FR RSHWLWLRQ LQ JURXS
WHV RI SURFHVV
SHODWLRQVKLSY EHWZHHQ FR RSHWLWLRQ LQ JURX:!
WHV RI GHFLVLRQV
SHODWLRQVKLSY EHWZHHQ FR RSHWLWLRQ LQ JURX:
WHV RI FRQVHTXHQFHYVY FXVWRPHU VDWLVIDFWLRQ
SHODWLRQVKLSY EHWZHHQ FR RSHWLWLRQ LQ WKH .
WHKJIURXS RYHUDOO
$VSHFWV RI RUJDQLVDWLRQDO FXOWXUH UHODWLQJ
60:* SHUFHSWLRQV RQ FR RSHWLYH PL[ GHFLVLRQ HIIHF
$OGBIP DQG 0ODULV +RWHOV
$OGHPDU DQG 0DULY KRWHO FKDLQV FRPSDUHG RQ |
6WDWLVWLFDOO\ VLIQLILFDQW FRUUHODWLRQV LQ RYHL
HHFWLYHQHVV
7TKH UHODWLRQVKLS EHWZHHQ RYHUDOO FR RSHWLW
HITHFQHWMH LQ WHUPV RI FRQVHTXHQFHV
7KH UHODWLRQVKLS EHWZHHQ RYHUDOO FR RSHWLW
HITHFQHWMWH LQ WHUPV RI FRQVHTXHQFHV
7KH UHODWLRQVKLS EHWZHHQ WKH GLIITHUHQFH LQ F
JURXS PHHWLQJY DQG RYHUDOO GHFLVLRQ HIIHFWLYHQH
6WDWLVWLFDOO\ VLIJQLILFDQW FRUUHODWLRQV EHW
HHFWLYHQHVV
4XRWHG SHUFHLYHG DV FR RSHWLYH PL[ LQ ZRUN UF
HFLVLRQ HIIHFWLYHQHVY LQ WHUPV RI SURFHVYV
4XRWHG SHUFHLYHG DV FR RSHWLYH PL[ LQ ZRUN UF
HFLVLRQ HIITHFWLYHQHVYV LQ WHUPV RI FRQVHTXHQFHV
5HODWLRQVKLSY EHWZHHQ FULWHULD DQG LQGLFDW
5HODWLRQVKLSY EHWZHHQ FULWHULD DQG LQGLFDWRU\
6WDWLVWLFDOO\ VLIQLILFDQW FRUUHODWLRQV UHOD!



JLIXUH
YJLIXUH

Y)LIXUH

YJLIXUH

7TDEOH
7TDEOH

7KH UHODWLRQVKLS EHWZHHQ FDVH QXPEHU DQG RYHULI
7KH UHODWLRQVKLS EHWZHHQ FDVH QXPEHU DQG RYHUI
GHFLVLRQV

7KH UHODWLRQVKLS EHWZHHQ FDVH QXPEHU DQG R\
FRQVHTXHQFHYV

7KH UHODWLRQVKLS EHWZHHQ FDVH QXPEHU DQG GL
UB®LRQV DQG JURXS PHHWLQJV

6WDWLVWLFDOO\ VLIJQLILFDQW UHODWLRQVKLSV EH\
6WDWLVWLFDOO\ VLIJQLILFDQW UHODWLRQVKLSY EHWZH

&KDSWHU 7KH PRGHO DQG LWV LPSOLFDWLRQV

YLIXUH

JLIXUH

YJLIXUH

JLIXUH
YUXUH

$ VXPPDU\ RI WKH UHODWLRQVKLS EHWZHHQ FR RSH
60:* ZLWKLQ LWV RUIJDQLVDWLRQDO FRQWHI[W

7KH UHODWLRQVKLS EHWZHHQ 60:*fV GHFLVLRQ HIIF
REWLWLRQ LQ LW ZLWKLQ WKH JURXSTV RUIJDQLVDWLRQ

$ PRGHO RI WKH UROH RI FRPPXQLFDWHG FR RSHWL)
HFLVLRQ HIIHFWLYHQHVYV

7TKH UHODWLRQVKLS EHWZHHQ FULWHULD LQGLFDWI

7KH UHODWLRQVKLS EHWZHHQ FULWHULD LQGLFDWR

&KDSWHU &RQFOXVLRQ

YJLIXUH
YLIKU
7DEH

$ VXPPDU\ RI WKH ILQGLQJV RQ WKH UHVHDUFK SURE
2EVHUYDWLRQ VKHHW XVHG LQ H[SHULPHQW
$ VXPPDU\ RI WKHUHVXOWYV IURP WKH H[SHULPHQW

/1,67 2) $33(1',&(6
$SSHQGL]
$SHQGL]
$SSHQGL]
$SSHQGL]
$SSHQGL]
$SHQGL]

5HIHUHQFHV
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$Q\ JUDWLWXGH PXVW ILUVW JR WR P\ SDUHQWV IRU |
OLNH WR GHGLFDWH WKLV WKHVLV WR WKHP DV D WRNHQ F
VXSSRUWLYH LQ P\ SURJUHVV WKURXJK WKH WKHVLV SDUW
P\ ILDQFp DQG IXWXUH KXVEDQG *HRUJH

, ZRXOG DOVR OLNH WR SXEOLFO\ WKDQN P\ VXSHUYLVF
JXLGDQFH DYDLODELOLW\ DQG LQFUHGLEOH SDWLHQFH WK
ZKR SURYLGHG DGYLFH RQ WKH WKHVLV 'U 6LDK +ZHH $QJ
‘D\QH +ROODQG 3URIHVVRUV O0DUWLQ &ROOLQV DQG (ULN /
"RKQ 6XWWRQ RI /RQGRQ 6FKRRO RI (FRQRPLFV 'U :HQG\ -
WKRVH ZKR SURYLGHG IHHGEDFN GXULQJ FRQIHUHQFHV DQ
SHUVRQV ZKR IDFLOLWDWHG P\ ZRUN LQ RQH ZD\ RU WKH R
%XVIJLWK 'U 5RVV -DQHV 'U .HLWK (OOLV 'U 5RQ DQG 0U\

, ZRXOG DOVR OLNH WR WKDQN WKRVH SDUWLFLSDWLQ
'LORXULV DQG OU *HRUJH .RNNLQLV RI WKH +HUDNOLRQ &
$JJHORSRXORV 0OV .DOOLRSL .DUDGHPRLUL 0OU *HRUJH
9DVVLOLV )UDJRXODNLV OU &RVWDV 3DSFKULVWRSKRURX
+RWHOV O0U $QGUHDV OHWD[DV OU 1LNRV )RXQGRXODNLYV
%DUHOLHU OU 1LNRV 'DQGDULV DQG WKH PDQDJHPHQW
,HURQLPDNL WRXU JXLGH

IDVW EXW QRW OHDVW , ZRXOG OLNH WR WKDQN LQ DC
XQGRXEWHGO\ VSHQG VRPH WLPH RQ LW DQG , KRSH WKDW
LQWHUHVWLQJ

$FNQRZOHGJLQJ HYHU\RQH ZKR FRQWULEXWHG WR WK
ZRXOG EH DQ LPSRVVLEOH WDVN O0DQ\ FRQWULEXWHG WR V
ZKHWKHU LQ WHUPV RI GHYHORSLQJ WKH WKHRUHWLFDO FI
UHDGLQJ IRU D 3K' IDPLO\ IULHQGV UHIHUHHV XQLYHUVL
JUDWLWXGH WR \RX DOO ZLWK D SURPLVH WR FRQWULEXWH

J,UHQH 3DULW)

[L
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3, JubQW SRZHUV RI GLVFUHWLRQ WR WKH XQLYHUVLW
LQ ZKROH RU LQ SDUW ZLWKRXW IXUWKHU UHIHUHQFH
FRSLHVY PDGH IRU VWXG\ SXUSRVHV VXEMHFW WR QR

[LL
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5HFHQW PDQDJHPHQW OLWHUDWXUH VXJJHVWYV
RUJDQLVDWLRQV LV VWHDGLO\ LQFUHDVLQJ 21 SDU\
ZRUNJURXSV 60:*V WKDW DUH UHVSRQVLEOH IRU WK
$OWKRXJK JXLGHOLQHV H[LVW IRU DFKLHYLQJ HIIHEWL
TXHVWLRQDEOH DVVXPSWLRQV WKDW PD\ DFFRXQW IR
SUDFWLFH

7KH FRQWULEXWLRQ RI WKH SUHVHQW ZRUN LV
XQGHUVWDQGLQJ KRZ D 60:*fV SHUIRUPDQFH LV UHOD\
DQG FR RSHUDWLRQ FRPPXQLFDWHG LQ WKH JURXS DG
BHFRQG LQ WHUPV RI XVLQJ VXFK XQGHUVWDQGLQJ \
RSHWLWLRQ LQ WKH PDQDJHPHQW RI 60:*V DQG KRZ LW
SUHGLFWLQJ DQG DGYLVLQJ RQ WKH 60:*fV SHUIRUPDQ

&R RSHUDWLRQ DQG FRPSHWLWLRQ FRPPXQLFDW#F
OLWHUDWXUH XQGHU JURXS G\QDPLFV DQG XQGHU VRF
VWUDWHJI\ KDV VKRZQ WKDW WKH SDUWLFXODU EOHQC
EXVLQHVVHV LQ WKH VDPH LQGXVWU\ UHIHUUHG WR D
RI ERWK WKH EXVLQHVVHV LQYROYHG DQG WKH LQGXV
DQ DQDORJ\ EHWZHHQ WKH EXVLQHVVHV LQ WKH VDPF
JURXS WR H[DPLQH KRZ FR RSHWLWLRQ LQ D 60:* EH)\
SHUIRUPDQFH RI WKH JURXS DV D ZKROH

*LYHQ WKDW WKH PDLQ WDVN RI 60:*V LV PDNLQJ
GHWHUPLQH RUJDQLVDWLRQDO SHUIRUPDQFH D 60:*1
DVVHVV WKH JURXSYV SHUIRUPDQFH 8VLQJ D FRPEL
REVHUYDWLRQ LQWHUYLHZV DQG DUFKLYHV GDWD IU
JURXSV RI VWDU KRWHOV LQ &UHWH *UHHFH DUH FRO
FRPPXQLFDWHG FR RSHWLWLRQ LQ WKH PDQDJHPHQW
JURXSYTV GHFLVLRQ HIIHFWLYHQHVV ZLWKLQ WKH JURX

[LLL
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5H VHDUSRUKR SR VLW IQREQX\M VW LR Q V

,QWURGXFWLRQ

+H ZKR DVNV D TXHVWLRQ LV DIRRO IRUILYH PLOQXWHV KH ZKR
&KLQHVH 3URYHU

$OWKRXJIK LW PD\ EH DUJXHG WKDW WKHUH LV YDOXH LQ WK
YHU\ VSHFLILF TXHVWLRQV WKDW LW VHHNV DQVZHUV WR (QTXLU
WKHP DQG LQFUHDVH DZDUHQHVYVY DV VXJJHVWHG E\ WKH &KLQH
FKDSWHU ODLG WKH WKHRUHWLFDO IRXQGDWLRQ XSRQ ZKLFK WK
UHOHYDQW OLWHUDWXUH WKLV FKDSWHU DLPV WR SUHVHQW DQ
DQVZHU DQG LQ VR GRLQJ LQGLFDWH WKH FROQWULEXWLRQ WKH

7KLY UHVHDUFK IRFXVHV RQ WKH UHODWLRQVKLS EHWZHHQ
SHUIRUPDQFH $ 60:* FRXOG EH XQGHUVWRRG DV D VPDOO IRUPDC(
WR IDFH DQG WKHLU PDLQ IXQFWLRQ LV WKH PDNLQJ RI FROOH]I
LQIOXHQFH WKH GLUHFWLRQ RI DQ RUJDQLVDWLRQ WKHLU PDQD
VWXG\ H[DPLQHVY WKH QDWXUH RI WKH UHODWLRQVKLS EHWZHHQ
FRPSRVLWLRQ DQG LWV SHUIRUPDQFH GHFLVLRQ HIITHFWLYHQHV)

7KH XQGHUO\LQJ DLP LV WR H[DPLQH WKH LPSRUWDQFH RI |
60:* DQG KDYLQJ GRQH VR WR LQGLFDWH KRZ VXFK PDQDJHPHQ\
IRFXVHV RQ WKH LOQWHUDFWLRQY DQG FRPPXQLFDWLRQ EHWZHHQ
FRPSRVLWLRQ DQG LQWHQVLW\ 6LQFH WKH FRPSRVLWLRQ RI VR
FRPSHWLWLYH WR FR RSHUDWLYH DQG WKH LQWHQVLW\ RI VRFL|
SDUWLFXODU GHJUHHYV RI FRPSHWLWLRQ DQG FR RSHUDWLRQ FRF
RSHWLWLYH PL[T

7KH UHVHDUFK IRFXVHV RQ H[DPLQLQJ WKH UHODWLRQVKLS®
RSHWLWLYH PL[ DQG LWV GHFLVLRQ HIIHFWLYHQHVY ZLWKLQ WKF
WKH JURXS DQG RUJDQLVDWLRQDO FRQWH[WY 7KH XQGHUO\LQJ
UROH RI FRPPXQLFDWHG FR RSHWLWLRQ LQ WKH FRQWURO RI D 6
LOQYHVWLIDWH KRZ DQG LI FR RSHWLWLRQ FDQ SURYLGH LWVHOI
LPSURYLQJ WKH JURXSYfV GHFLVLRQ HIITHFWLYHQHVYV DQG XOWLPI
EH H[DPLQHG ZLWK D WRWDO RI WKUHH UHVHDUFK SUHSRVLWLR



UHWZ RI HILVWLQJ NQRZOHGJH RQ WKH WRSLF DQG SUHYLRXV Ol
QXPEHU RI FRQVLGHUDWLRQV WKDW ZHUH GLVFXVVHG LQ WKH SU}I

JLUVWO\ ERWK FR RSHWLYH PL[ DQG GHFLVLRQ HIIHFWLYH(
FULWHULD DQG WKDW WKH UHODWLRQVKLS EHWZHHQ GHFLVLRQ
ZKLFK FULWHULD DUH XVHG IRU HLWKHU YDULDEOH /LWHUDWXUH
FDQ EH XVHG IRU HDFK YDULDEOH DQG WKDW JUHDWHU YDOLGLW
LQWHJUDWHG LQ D UHVHDUFK DSSURDFK )XUWKHUPRUH H[LVWLQ
WKH WZR YDULDEOHY LV LPSRUWDQW WR EH FRQVLGHUHG ZLWKL
VRPHWKLQJ RIWHQ LJQRUHG E\ VWXGLHV RQ LQWHUGHSHQGHQFFL
VXFK DV H[SHULPHQWYV

$OWKRXJIJK WKH WHUPV pFULWHULDY DQG pLQGLFDWRUVYT DUH
QDPHV JLYHQ WR GLIIHUHQWLDWH EHWZHHQ OHYHOV RI KLHUDUFK
MFULWHULDY DUH FDWHJRULHV RI pYDULDEOHVY )LJXUH EF
YDULDEOHYV WKHPVHOYHV 7KH SURFHVV E\ ZKLFK GHFLVLRQV D
FRQVHTXHQFHVY RI WKH GHFLVLRQV PDGH FDQ EH XVHG DV FULWHL
7KH FR RSHWLYH PL[ FRPPXQLFDWHG LQ D 60:*fV ZRUN UHODWLRC
D 60:*fV PHHWLQJV FDQ EH XVHG DV FULWHULD RI WKH FRPPXQLFI

JLIXUH 7KH JHQHUDO UHODWLRQVKLS EHWZHHQ YDULDE

7TKH LQGLFDWRUV WKDW FDQ EH XVHG WR LGHQWLI\ YDOXHV
WKHVH DUH EDVHG RQ SHUFHSWLRQV RU REVHUYDWLRQV RU ZKH
I WKH YDOXHVY DUH EDVHG RQ MWSHUFHSWLRQVY WKHLU QDPH ZL
EDVHG RQ MREVHUYDWLRQVY WKHLU QDPH ZLOO LQFOXGH WKH
EHWZHHQ WKH WHUPV pPpREVHUYHGY DQG pPSHUFHLYHGY LV ZKHWKF
PHPEHUV LQ ZKLFK FDVH WKH\ ZLOO EH puSHUFHSWLRQVT RU ZK|
RXWVLGH WKH JURXS VXFK DV WKH JURXSTV KLIJKHU PDQDJHPHQV
UHVHDUFKHU LQ ZKLFK FDVH WKH\ ZLOO EH pPREVHUYDWLRQVY



R WZR RWKHU YDULDEOHY WKHLU QDPH ZLOO LQFOXGH WKH WHUF

, YDOXHV RI D YDULDEOH KDYH EHHQ GHULYHG IURP TXRWH
QDPH ZLOO LQFOXGH WKH WHUP pTXRWHGYT )RU H[DPSOH LI JUR>
WKH GHJUHH WR ZKLFK \RX DUH VDWLVILHG ZLWK WKH PHHWLQJ
KRZHYHU YDOXHV RI D YDULDEOH ZHUH GHULYHG IURP PHDVXUH
FRPSLOHYVY DQG LQWHIJUDWHG LQWR RQH YDULDEOH WKH YDULDE
UHVSRQGHQWY KDG WR DQVZHU D VHULHV RI TXHVWLRQV WKDW
YDULDEOH WKHQ WKLV ZRXOG EH FRQVLGHUHG D pPHDVXUHPHQW

7KH SUHVHQW UHVHDUFK DLPV WR H[DPLQH QRW RQO\ ZKHW
YDULDEOHVY FR RSHWLWLRQ FRPPXQLFDWHG DQG GHFLVLRQ HIIHF
LW DOVR DLPV WR LGHQWLI\ ZKLFK FULWHULD DQG LQGLFDWRUV
ZLOO LQIRUP WKH FKRLFH RI IRU LQVWDQFH ZKLFK FULWHULD DQ!
LQGLFDWLQJ DQG SRVVLEO\ HYHQ SUHGLFWLQJ ZLWKLQ VRPH UD
EH DEOH WR DWWDLQ DQG YLFH YHUVD 6LQFH GLIITHUHQW FULW
PRVW DSSURSULDWH FULWHULD IRU HDFK YDULDEOH PD\ QRW QHF
RWKHU YDULDEOH EXW DOVR ZKLFK LV FRQVLGHUHG PRUH LPSRU
WKH FRQVHTXHQFHYV RI GHFLVLRQV PDGH E\ D 60:* PHDVXUHG LQ
LPSRUWDQW WR D VHUYLFH RUJDQLVDWLRQ RU WR DQ RUJDQLVDW

SHVHDUFK SURSRVLWLRQV DQG TXHVWLRQV

5HVHDUFK SURSRVILWLR®OFLVLRQ HIIHFWLYHQHVY LV UHODW
FRPPXQLFDWHG LQ LWV ZRUN UHODWLRQV

7KLV SURSRVLWLRQ H[DPLQHY WKH UHODWLRQVKLS EHWZHHC
DQG WKH FR RSHWLWLRQ FRPPXQLFDWHG ZLWKLQ LW E\ FRQVLGI
DVVHVVLQJ FR RSHWLWLRQ FRPPXQLFDWHG LQ WKH JURXS $00 W
JURXS PHPEHUVY SHUFHSWLRQV ZKHQ WKH LQGLFDWRUV DUH TX
TXRWHG DQG PHDVXUHG SHUFHLYHG FR RSHWLWLRQ FRPPXQLFDW
HITHFWLYHQHVY DUH FRQVLGHUHG SURFHVV GHFLVLRQV DQG FR
GHFLVLRQ HIIHFWLYHQHVY DUH EDVHG RQ JURXS PHPEHUVY SHUF
TXRWHG PHDVXUHG DQG DYHUDJH RI TXRWHG DQG PHDVXUHG )L



&R RSHWLYH PL[ LQ "HFLVLRQ HIIHFWLYHQHVV RI JUI
9$5.$%/(6 JURXS

;
£5,7(5,5 JURXS V ZRUN UHODBUREMNVVGHFLVLRQWRQVHTXHQFHV
2 UJa
TXRWHG TXRWHG TXRWHG TXRWHG
SHUFHLYHG SHUFHLYHGHUFHLYH®EVHUYHG
17.887256 PHDVXUHG PHDVXUHGPHDVXUHGPHDVXUHG
SHUFHLYHG SHUFHLYHGHUFHLYH®EVHUYHG
DYHUDJH DYHUDJH DYHUDJH DYHUDJH
SHUFHLYHG SHUFHLYHGHUFHLYH®EVHUYHG
YLIXUH 7KH YDULDEOHV LQGLFDWRUV DQG FULWHULD
7KH WKUHH UHVHDUFK TXHVWLRQV )LJXUHV UHODWH

pH+RZY UHIHUUHG WR LQ WKH TXHVWLRQV GHQRWHYV pZKDW LV WK
YDULDEOH RI FULWHULD DQG LQGLFDWRUYV DQG ZKLFK UHODWL|
LOQGLFDWH WKH LOWHUUHODWLRQVKLS EHWZHHQ WKH WZR LQGLFI

5HVHDUFK TXHRZWIMRYKH FR RSHWLYH PL[ FRPPXQLFDWHG LQ D 6¢C

& WKH JURXSTV GHFLVLRQ HITHFWLYHQHVV LQ WHUPV F
is% 2 DUH PDGH" \
F TXRWHG SHEFHLYHGU E TXRWHG SHU%—M_[YJ@G
P J PHDVXUHG SEUFHLYHS a PHDVXUHG SHUEHPYHG
Ygl%zo DYHUDJH SHUFHLYHG DYHUDJH SHURHLARHG

)LXUH SHVHDUFK TXHVWLRQ LOOXVWUDWHG

5HVHDUFK TXHRANLR QYKH FR RSHWLYH PL[ FRPPXQLFDWHG LQ D 6

© WR WKH JURXSYV GHFLVLRQ HIITHFWLYHQHVYV LQ WHL
TXRWHG SHUFHLYHG TXRWHG SHWFHAYHG
R H PHDVXUHG SHUFHLYHG PHDVXUHG SI—VVGIE]\D%SLWG
A#-
¢ R DYHUDJH SHUFHLYHG DYHUDJH SHlI{|FI3|(LYHG
2 S
F

JLXUH SHVHDUFK TXHVWLRQ LOOXVWUDWHG



S5HVBPBK TXHVWRRQV WKH FR RSHWLYH PL[ FRPPXQLFDWHG LQ D 6
UHODWHG WR WKH JURXSTV GHFLVLRQ HIIHFWLYHQH

GHFLVLRQV PDGH" ,
18, TXRWHG SHUFHLYHG TXRWHG REVHUYHG
R
*-é'FH_'% PHDVXUHG SHUFHLYHG PHDVXUHG REVHUYHG
2 : ! ZX X
fFMGV DYHUDJH SHUFHLYHG DYHUDJH REVHJJ,¥b G
[fD\ : 'OilzR
) L IXH UHVHDUFK TXHVWLRQ LOOXVWUDWHG

5HVHDUFK SURBRVIWIRHFLVLRQ HITHFWLYHQHVY LV UHODW!
FRPPXQLFDWHG LQ LWV PHHWLQJV

7KLV SURSRVLWLRQ H[DPLQHV WKH UHODWLRQVKLS EHWZHHC
RSHWLWLRQ FRPPXQLFDWHG ZLWKLQ LW E\ FRQVLGHULQJ WKH J
RSHWLWLRQ FRPPXQLFDWHG LQ WKH JURXS 7KH LQGLFDWRUV XV|
RQ ERWK JURXS PHPEHUVY SHUFHSWLRQV DQG RQ REVHUYDWLRQV

JLIXUH 7KH YDULDEOHV LQGLFDWRUV DQG FULWHULD

7KH WKUHH UHVHDUFK TXHVWLRQV UHOVBWHBK WK HVKMAM @Y |
LOOXVWUDWHG EHORZ p+RZY UHIHUUHG WR LQ WKH TXHVWLRQV
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S|@§>RQH RI HDFK YDULDEOH RI FULWHULD DQG LQGLFDWRUV D
EE?@HOOHG DUURZV LQGLFDWH WKH LOQWHUUHODWLRQVKLS EHWZ
-

G

I
5] MHDUFK TXHRZWIMRYKH FR RSHWLYH PL[ FRPPXQLFDWHG LQ D 6«
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_,8' JLXUH S5HVHDUFK TXHVWLRQ LOOXVWUDWHG
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HOAHPK TXHVWRRQLY WKH FR RSHWLYH PL[ FRPPXQLFDWHG LQ D 6

WKRX8TY GHFLVLRQ HIIHFWLYHQHVY LQ WHUPV RI W
GHFLVLRQV PDGH"

*
TXRWHG REVHOYHE
A * J F
PHDVXUHG REVHUEHG R !

TXRWHGYRIEGV HA
PHDVXUHG REVHUYHG A
DYHUDJH REVHUYHG DYHUDJH REVHUYHG
PHDVXUHG SHUFHLYHG A

FR RSHWLWIYYH PL

FRPPXQLFDW
JURXSTV PH

JLXUH SHVHDUFK TXHVWLRQ LOOXVWUDWHG

5HVHDUFK SURSRNLWHEBDWLRQVKLS EHWZHHQ D 60:*V RYHL

DQRG WKH RYHUDOO FR RSHWLYH PL[ FRPPXQLFDWHG LQ LW L

7KLV SURSRVLWLRQ UHODWHV WR H[DPLQLQJ WKH UHODWLRC
DQRG WKH FR RSHWLWLRQ FRPPXQLFDWHG ZLWKLQ LW DQG UHO



FRPXQLFDWHG LQ WKH 60:*fV VRFLDO FRQWH[W %RWK WKH JURX
FULWHULD IRU DVVHVVLQJ RYHUDOO FR RSHWLWLRQ FRPPXQLFDW

J)LIXUH 7KH YDULDEOHYV LQGLFDWRUV DQG FULWHULL

7KH WZR UHVHDUFK TXHVWLRQV UHVHDUFK TXHVWLRQV DQ
LQ ILIXUHV DQG pM+RZY UHIHUUHG WR LQ WKH TXHVWLRQV
WZR YDULDEOHV ZLWK WKH GLIITHUHQW LQGLFDWRUV IRU HDFK"Y '
EHWZHHQ WKH WZR LQGLFDWRUV LQ TXHVWLRQ 6LQJOH EDUUHO
GLUHFWLRQ RI WKH DUURZ LQGLFDWLQJ WKH GLUHFWLRQ RI LQIO>

S5HVHDUFK TXHRNXWLRQNKH UHODWLRQVKLS EHWZHHQ WKH FR RSHW

‘g; E\ WKH JURXS
F . RYHUDOO UHODWLRQV RFIHUDOO SURFHVV
R 3 RYHUDOO PHHWLQJV RYHUDOO GHFLVLRQV
] & GLIIHUHQFH EHWZHHQ RYHUDOO
FM UHODWLRQV PHHWLQJV FRQVHTXHQFHV
g RYHUDOO FR RYHUDOO GHFLVLRQ
§ RSHWLYH PL[ HITHFWLYHBHVV

0

FR RSHWLYH LQIOXHQFHV RI RUJDQLVDWLRQ

JLIXUH 5HVHDUFK TXHVWLRQ LOOXVWUDWH



S5HVUHBK TXHVMWRIRDRY WKH UHODWLRQVKLS EHWZHHQ WKH FR RSHW
60:* DQG WKH JURXSTV GHFLVLRQ HIITHFWLYHQHVV U
HQFRXUDJHG E\ WKH JURXSYV JURXS FRQWH[W"

F
Y RFIHUDOO RIHUDOO
6 BHHODWLRQV SURFHVV
J RYHUDOO RYHUDOO
E PHHWLQJV GHFLVLRQV
‘ GLIIHUHQFH EHWZHHQ RYHUDOO
! UHIORDQW PHHWLQJV FRQVHTXHQFHV
h
4 RFHUDOO FR RYHUDOO ERFLVLRQ
= RSHWLYH PL| HITHEWLYHQHVV
YLIXUH SHVHDUFK TXHVWLRQ LOOXVWUDWH

&ULWHULD LOQGLFDWRUYVY DQG PHDVXUHYVY RI FR RSHWLYH PL

&R RSHWLYH PL[ UHSUHVHQWY WKH FRPELQHG LQWHQVLW\ D
60:* &R RSHWLYH PL[ LV FRPPXQLFDWHG LQ ERWK D 60:*fV ZRUI

ZLWK ZRUN UHODWLRQV DQG JURXS PHHWLQJV VHUYLQJ DV
60:*MV LOQOWHUDFWLRQV

JLIXUH &ULWHULD RI FR RSHWLYH PL]J
7KH FR RSHWLYH PL[ LQ D JURXS LQGLFDWHV ERWK
¥ 7KH LQWHQVLW\ RI FRPSHWLWLRQ LQ WKH JURXS RQ D VFDC
JTLRK UQP QSIL+ QQ
f 7KH LQWHQVLW\ RI FR RSHUDWLRQ LQ WKH JURXS RQ D VFDC(

+LJK FR RSHUDWLRQ y IRZ FR RS



/IRRNIDQM WKH UHODWLYH DPRXQWY RI FRPSHWLWLRQ DQG FR
WKDW ZRXOG LQGLFDWH WKH EDODQFH EHWZHHQ WKH WZR DPR
EHWZHHQ WKH WZR H[WUHPHYV RI DOPRVW WRWDO FRPSHWLWLRQ |
DOPRVW WRWDO FR RSHWLWLRQ LQGLFDWLQJ WKDW WKH GLIIHI
RSHUDWLRQ DUH PLQLPDO RU JHUR

$OPRVW WRWDO FRPSHWLWLRQ $OPRVW WRWDO FR RSHUDW

{ y

$ORVW QR FR RSHUDWLRQ $OPRVW QR FRPSHWLWLRQ

+ PBHWLWLYH éUHGRPLQDQFHt FR RSHUDWLYH SUHGRPLQDQFH
+ LQFUHDVLQJ GLIIHUHQFH EHWZMHHMHBRPOBH\GLWHREQFH EHWZHH
FR RSHUDWLRQ FRPSHWLWLRQ

$FFRUGLQJ WR WKH LQWHQVLW\ DQG FRPSRVLWLRQ RI ERWK
LQ D 60:*fV LOWHUDFWLRQVY WKH FR RSHWLYH PL[ LQGLFDWHYV
FRPSHWLWLRQ RU FR RSHUDWLRQ DQG WKH GLIITHUHQFH EHWZHH
WKH JURXS

&R RSHWLWLRQ YDULHV EHWZHHQ WRWDO FRPSHWLWLRQ
ZRXOG KDYH D YDOXH RI HTXDO DPRXQWY RI FRPSHWLWLRQ DQ
PRUH QHJDWLYH WKH VFRUH FRQYHUVHO\ WKH PRUH FR RSHUDW
RI FR RSHWLWLRQ LQGLFDWHY PRUH FRPSHWLWLRQ WKDQ FR RS
SUHGRPLQDQFH FRPPXQLFDWHG LQ D 60:* $ SRVLWLYH YDOXH R
WKDQ FRPSHWLWLRQ LQ WKH JURXS DQG WKHUHIRUH D FR RSHUI
JHUR YDOXH RI FR RSHWLWLRQ PHDQV WKDW WKHUH DUH pHTXDC
JURXS DQG WKHUHIRUH WKDW WKHUH LV QR SUHGRPLQDQFH FRP
WKDW WKH YDOXH RI FR RSHWLWLRQ LV WR ]JHUR WKH VPDOOHU
LQ WKH JURXS DQG RQH SRVLWLYH RU QHJDWLYH WKH JUHDV
RSHUDWLRQ LQ WKH JURXS &R RSHWLYH PL[ FDQ EH PHDVXUHG
PHPEHUV DQG REVHUYDWLRQV E\ QRQ PHPEHUV RI WKH 60:*

&R RSHWLYH PL[ LQ ZRUN UHODWLRQYV
$00 YDOXHV RI FR RSHWLYH PL[ LQ D 60:*fV ZRUN UHODWLR(

WKHUH DUH WKUHH LQGLFDWRUV TXRWHG SHUFHLYHG PHDVXUH
PHDVXUHG DQG TXRWHG OHDVXUHV ZHUH XVHG WR GHULYH YDOX



D@ VXEVHTXHQWO\ FR RSHWLWLRQ )LJXUH 7TKH PHDVXUHYV D
WKH SUHYLRXV FKDSWHU FKDSWHU DQG PRUH SDUWLFXODUO\

J)LIXUH &R RSHWLWLRQ FRPPXQLFDWHG LQ ZRUN

&R RSHWLYH PL[ LQ JURXS PHHWLQJV

9DOXHV Rl FR RSHWLYH PL[ LQ D 60:*fV JURXS PHHWLQJV DL
DQG REVHUYDWLRQV IURP QRQ PHPEHUV 7KHUH DUH WKUHH LQGL
PHHWLQJY TXRWHG REVHUYHG PHDVXUHG REVHUYHG DQG DYH!
TXRWHG 7KHUH LV RQH LQGLFDWRU IRU FR RSHWLYH PL[ LQ D
PHDVXUHV XVHG WR GHULYH YDOXHV RQ WKH LQWHQVLWLHV RI
RSHWLWLRQ DUH EDVHG RQ -RKQVRQ DQG -RKQVRQTV IUDP
RSHUDWLYH PHVVDJHVY LQ D JURXSYTV FRPPXQLFDWLRQ ZKLFK ZD)
YJLIXUH



JLIXUH &R RSHWLWLRQ FRPPXQLFDWHG LQ JURXS PH|

'"HFLVLRQ HIIHFWLYHQHVYV

'"HFLVLRQ HIITHFWLYHQHVYV UHSBHM:YHOWVWKG I$HHFRUPHQAHY R
LQ WHUPV RI WKH SURFHVV E\ ZKLFK GHFLVLRQV DUH PDGH LQ WI
WKH FRQVHTXHQFHYVY RI WKH GHFLVLRQV PDGH )LJXUH '"HFLVI
EDVHG RQ ERWK SHUFHSWLRQV DQG REVHUYDWLRQV

JLIXUH 7KH FULWHULD RI GHFLVLRQ HIIHFWLYH



'"HFLVLRQ HIIHFWLYHQHVY LQ WHUPV RI SURFHVV

$00 YDOXHV RI D 60:*MV GHFLVLRQ HIIHFWLYHQHVY LQ WHUP
PDGH DUH EDVHG RQ PHPEHU SHUFHSWLRQV DQG WKHUH DUH \
SHUFHLYHG DQG DYHUDJH SHUFHLYHG WKH DYHUDJH RI PHDVXU
YDOXHV RQ GHFLVLRQ HIITHFWLYHQHVYVY LQ WHUPV RI WKH SURFH'
GLVFXVVHG LQ WKH SUHYLRXV FKDSWHU FKDSWHU JLIXUH

JLIXUH '"HFLVLRQ HIIHFWLYHQHVYV LQ WHUPV RI

'"HFLVLRQ HIITHFWLYHQHVY LQ WHUPV RI GHFLVLRQV

$00 YDOXHV RI D 60:*MV GHFLVLRQ HIIHFWLYHQHVY LQ WHUPV RI \
PHPEHU SHUFHSWLRQV DQG WKHUH DUH WKUHH LQGLFDWRUV T)
SHUFHLYHG WKH DYHUDJH RI PHDVXUHG DQG TXRWHG 7TKH PF
HITHFWLYHQHVY LQ WHUPV RI WKH GHFLVLRQV FULWHULRQ DUH
SUHYLRXV FKDSWHU FKDSWHU JLIXUH

JLIXUH '"HFLVLRQ HIITHFWLYHQHVY LQ WHUPV RI C



'"HFLVLRQ HIIHFWLYHQHVY LQ WHUPV RI FRQVHTXHQFHYV

$00 YDOXHV RI D 60:*fV GHFLVLRQ HIIHFWLYHQHVYV LQ WHU
PDGH DUH EDVHG RQ REVHUYDWLRQV RI FXVWRPHUV DQG WKHUH
SHUFHLYHG DQG DYHUDJH SHUFHLYHG WKH DYHUDJH RI PHDVXU
YDOXHV RQ GHFLVLRQ HIITHFWLYHQHVV LQ WHUPV RI WKH FRQVHTX
GLVFXVVHG LQ WKH SUHYLRXVY FKDSWHU FKDSWHU JLIXUH

JLIXUH '"HFLVLRQ HIITHFWLYHQHVYV LQ WHUPV RI FR

&RQWH[W LQIOXHQFHV

9DOXHV RQ WKH LQIOXHQFH RI RUJDQLVDWLRQ DQG JURXS
60:*fV FR RSHWLYH PL[ DQG LWV GHFLVLRQ HIIHFWLYHQHVYV DUH
%RWK WKH FR RSHWLYH PL[ HQFRXUDJHG DQG WKH H[SHFWHG UH
HITHFWLYHQHVY E\ WKH RUJDQLVDWLRQTV FXOWXUH LV EDVHG RC
PHPEHUV DQG WKH 60:*V KLIKHU PDQDJHPHQW WKH PDQDJLQJ G
WKH IRXQGHUV RI WKH RUJDQL]DWLRQ DQG WKH FXOWXUH KDV E
KRZ WKH 60:* RSHUDWHY DQG FRQGXFWV LWV PHHWLQJV DV REV
60:*YV PHPEHUVY DUH H[DPLQHG DOVR LQ UHODWLRQ WR KRZ WKH!'
WKH JURXS DQG WKH UHODWLRQVKLS EHWZHHQ WKH JURXSTV FR
LQIOXHQFHV RI VRFLDO FRQWH[W KDYH EHHQ EDVHG RQ WKH UHYL
FKDSWHU )LJXUH

JLIXUH ,QIOXHQFHV RI VRFLDO FRQWH[W



&+$37(5 7+5((

5H VHDUSUKR SR VLW IQREQX\H VW LR Q V

L, QWURGXFWLRQ

+H ZKR DVNV D TXHVWLRQ LV DIRRO IRUILYH PLQXWHY KH ZKR
&KLQHVH 3URYHU

$OWKRXJK LW PD\ EH DUJXHG WKDW WKHUH LV YDOXH LQ WK
YHU\ VSHFLILF TXHVWLRQV WKDW LW VHHNV DQVZHUV WR (QTXLU
WKHP DQG LQFUHDVH DZDUHQHVY DV VXJIJHVWHG E\ WKH &KLQH
FKDSWHU ODLG WKH WKHRUHWLFDO IRXQGDWLRQ XSRQ ZKLFK WK
UHOHYDQW OLWHUDWXUH WKLV FKDSWHU DLPV WR SUHVHQW DQ
DQVZHU DQG LQ VR GRLQJ LQGLFDWH WKH FRQWULEXWLRQ WKH '

7KLY UHVHDUFK IRFXVHV RQ WKH UHODWLRQVKLS EHWZHHQ
SHUIRUPDQFH $ 60:* FRXOG EH XQGHUVWRRG DV D VPDOO IRUPD(
WR IDFH DQG WKHLU PDLQ IXQFWLRQ LV WKH PDNLQJ RI FROOH|
LQIOXHQFH WKH GLUHFWLRQ RI DQ RUJDQLVDWLRQ WKHLU PDQD
VWXG\ HI[DPLQHV WKH QDWXUH RI WKH UHODWLRQVKLS EHWZHHQ
FRPSRVLWLRQ DQG LWV SHUIRUPDQFH GHFLVLRQ HIITHFWLYHQHV)

7KH XQGHUO\LQJ DLP LV WR H[DPLQH WKH LPSRUWDQFH RI |
60:* DQG KDYLQJ GRQH VR WR LQGLFDWH KRZ VXFK PDQDJHPHQV
IRFXVHV RQ WKH LQWHUDFWLRQVY DQG FRPPXQLFDWLRQ EHWZHHQ
FRPSRVLWLRQ DQG LQWHQVLW\ 6LQFH WKH FRPSRVLWLRQ RI VR
FRPSHWLWLYH WR FR RSHUDWLYH DQG WKH LQWHQVLW\ RI VRFL|
SDUWLFXODU GHJUHHYVY RI FRPSHWLWLRQ DQG FR RSHUDWLRQ FRF
RSHWLWLYH PLI[T

7KH UHVHDUFK IRFXVHV RQ H[DPLQLQJ WKH UHODWLRQVKLS
RSHWLWLYH PL[ DQG LWV GHFLVLRQ HIIHFWLYHQHVY ZLWKLQ WKF
WKH JURXS DQG RUJDQLVDWLRQDO FRQWH[WV 7KH XQGHUO\LQJ
UROH RI FRPPXQLFDWHG FR RSHWLWLRQ LQ WKH FRQWURO RI D 6
LQYHVWLIDWH KRZ DQG LI FR RSHWLWLRQ FDQ SURYLGH LWVHOI
LPSURYLQJ WKH JURXSTV GHFLVLRQ HIIHFWLYHQHVYV DQG XOWLPI
EH H[DPLQHG ZLWK D WRWDO RI WKUHH UHVHDUFK SUHSRVLWLR



UHYLRHIZH[LVWLQJ NQRZOHGJH RQ WKH WRSLF DQG SUHYLRXV OLYV
QXPEHU RI FRQVLGHUDWLRQV WKDW ZHUH GLVFXVVHG LQ WKH SUI

JLUVWO\ ERWK FR RSHWLYH PL[ DQG GHFLVLRQ HIIHFWLYH:(
FULWHULD DQG WKDW WKH UHODWLRQVKLS EHWZHHQ GHFLVLRQ |
ZKLFK FULWHULD DUH XVHG IRU HLWKHU YDULDEOH /LWHUDWXUH
FDQ EH XVHG IRU HDFK YDULDEOH DQG WKDW JUHDWHU YDOLGLW
LQWHJUDWHG LQ D UHVHDUFK DSSURDFK )XUWKHUPRUH H[LVWLC
WKH WZR YDULDEOHY LV LPSRUWDQW WR EH FRQVLGHUHG ZLWKL
VRPHWKLQJ RIWHQ LIJQRUHG E\ VWXGLHYVY RQ LQWHUGHSHQGHQFFL
VXFK DV H[SHULPHQWYV

$OWKRXIK WKH WHUPV pFULWHULDY DQG pLQGLFDWRUVY DUH
QDPHV JLYHQ WR GLIITHUHQWLDWH EHWZHHQ OHYHOV RI KLHUDUFK
MFULWHULDY DUH FDWHJRULHYV Rl pYDULDEOHVY )LJIXUH EF
YDULDEOHV WKHPVHOYHV 7KH SURFHVV E\ ZKLFK GHFLVLRQV L
FRQVHTXHQFHY RI WKH GHFLVLRQV PDGH FDQ EH XVHG DV FULWH!
7KH FR RSHWLYH PL[ FRPPXQLFDWHG LQ D 60:*fV ZRUN UHODWLRC(
D 60:*fV PHHWLQJVY FDQ EH XVHG DV FULWHULD RI WKH FRPPXQLFI

JLIXUH 7KH JHQHUDO UHODWLRQVKLS EHWZHHQ YDULDE

7TKH LQGLFDWRUV WKDW FDQ EH XVHG WR LGHQWLI\ YDOXHYV
WKHVH DUH EDVHG RQ SHUFHSWLRQV RU REVHUYDWLRQV RU ZKH
, WKH YDOXHVY DUH EDVHG RQ MWSHUFHSWLRQVY WKHLU QDPH ZL
EDVHG RQ PREVHUYDWLRQVY WKHLU QDPH ZLOO LQFOXGH WKH
EHWZHHQ WKH WHUPV pREVHUYHGY DQG PSHUFHLYHGY LV ZKHWK'
PHPEHUV LQ ZKLFK FDVH WKH\ ZLOO EH pPSHUFHSWLRQVT RU ZK
RXWVLGH WKH JURXS VXFK DV WKH JURXSTV KLIKHU PDQDJHPHQ\
UHVHDUFKHU LQ ZKLFK FDVH WKH\ ZLOO EH pPpREVHUYDWLRQVTYT ,



R WZR RWKHU YDULDEOHVY WKHLU QDPH ZLOO LQFOXGH WKH WHUF

, YDOXHV RI D YDULDEOH KDYH EHHQ GHULYHG IURP TXRWH
QDPH ZLOO LQFOXGH WKH WHUP pTXRWHGYT )RU H[DPSOH LI JURX
WKH GHJUHH WR ZKLFK \RX DUH VDWLVILHG ZLWK WKH PHHWLQJT
KRZHYHU YDOXHV RI D YDULDEOH ZHUH GHULYHG IURP PHDVXUH
FRPSLOHYVY DQG LOQWHJUDWHG LQWR RQH YDULDEOH WKH YDULDEC
UHVSRQGHQWYVY KDG WR DQVZHU D VHULHV RI TXHVWLRQV WKDW
YDULDEOH WKHQ WKLV ZRXOG EH FRQVLGHUHG D pPHDVXUHPHQW

7KH SUHVHQW UHVHDUFK DLPV WR H[DPLQH QRW RQO\ ZKHW
YDULDEOHVY FR RSHWLWLRQ FRPPXQLFDWHG DQG GHFLVLRQ HIIHF
LW DOVR DLPV WR LGHQWLI\ ZKLFK FULWHULD DQG LQGLFDWRUV
ZLOO LQIRUP WKH FKRLFH RI IRU LQVWDQFH ZKLFK FULWHULD DQ
LQGLFDWLQJ DQG SRVVLEO\ HYHQ SUHGLFWLQJ ZLWKLQ VRPH UD!
EH DEOH WR DWWDLQ DQG YLFH YHUVD 6LQFH GLIIHUHQW FULW
PRVW DSSURSULDWH FULWHULD IRU HDFK YDULDEOH PD\ QRW QHF
RWKHU YDULDEOH EXW DOVR ZKLFK LV FRQVLGHUHG PRUH LPSRU
WKH FRQVHTXHQFHYVY RI GHFLVLRQV PDGH E\ D 60:* PHDVXUHG LQ
LPSRUWDQW WR D VHUYLFH RUJDQLVDWLRQ RU WR DQ RUJDQLVDW

SHVHDUFK SURSRVLWLRQV DQG TXHVWLRQV

5HVHDUFK SURSRYVILIWLROFLVLRQ HIIHFWLYHQHVY LV UHODW
FRPPXQLFDWHG LQ LWV ZRUN UHODWLRQYV

7KLV SURSRVLWLRQ H[DPLQHV WKH UHODWLRQVKLS EHWZHHCQ
DQG WKH FR RSHWLWLRQ FRPPXQLFDWHG ZLWKLQ LW E\ FRQVLGHEH
DVVHVVLQJ FR RSHWLWLRQ FRPPXQLFDWHG LQ WKH JURXS $00 W
JURXS PHPEHUVY SHUFHSWLRQV ZKHQ WKH LQGLFDWRUV DUH TXI
TXRWHG DQG PHDVXUHG SHUFHLYHG FR RSHWLWLRQ FRPPXQLFDW
HIITHFWLYHQHVY DUH FRQVLGHUHG SURFHVV GHFLVLRQV DQG FR
GHFLVLRQ HIIHFWLYHQHVY DUH EDVHG RQ JURXS PHPEHUVY SHUF!
TXRWHG PHDVXUHG DQG DYHUDJH RI TXRWHG DQG PHDVXUHG )L



JLIXUH 7KH YDULDEOHY LQGLFDWRUYV DQG FULWHULD

7KH WKUHH UHVHDUFK TXHVWLRQV )LIJXUHYV UHODWH
H+RZY UHIHUUHG WR LQ WKH TXHVWLRQV GHQRWHV puZKDW LV WK
YDULDEOH RI FULWHULD DQG LQGLFDWRUV DQG ZKLFK UHODWL
LOQGLFDWH WKH LOWHUUHODWLRQVKLS EHWZHHQ WKH WZR LQGLFI

5HVHDUFK TXHRZWIMRYKH FR RSHWLYH PL[ FRPPXQLFDWHG LQ D 6¢(
WHKIJURXSTV GHFLVLRQ HIITHFWLYHQHVYV LQ WHUPV RI
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L 9
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J)LXUH 5HVHDUFK TXHVWLRQ LOOXVWUDWHG
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|786 TRWHG SHUFHLYHG TXRWHG SHUFHLYHG
2
Qw PHDVXUHG SHUFHLYHG PHDVXUHG SHUFHLYHG
%R\g[ DYHUDJH SHUFHLYHG DYHUDJH SHl%Ii%-LYHG
IH

JLIXUH 5HVHDUFK TXHVWLRQ LOOXVWUDWHC(



S5HVHDUFK TXHVWLRQ +RZ LV WKH FR RSHWLYH PL[ FRPPXQLFEL
UHODWHG WR WKH JURXSTV GHFLVLRQ HIIHFWLYHQH

'&§‘R GHFLVLRQV PDGH"
e TXRWHG SHUFHLYHG AJX TXRWHG’I—RGEVH\é%é/QX
P
g IKhQ A PHDVXUHG REV@U@,,HS
¢ ED° DYHUD RH QHUHHL YHG BYHUDJH REVHUXYI—%
f: WR
YLXUH UHVHDUFK TXHVWLRQ LOOXVWUDWHG

5HVHDUFK SURB&VIWIGHFLVLRQ HIIHFWLYHQHVYV LV UHODW
FRPPXQLFDWHG LQ LWV PHHWLQJV

7KLV SURSRVLWLRQ H[DPLQHV WKH UHODWLRQVKLS EHWZHHC
RSHWLWLRQ FRPPXQLFDWHG ZLWKLQ LW E\ FRQVLGHULQJ WKH J
RSHWLWLRQ FRPPXQLFDWHG LQ WKH JURXS 7KH LQGLFDWRUV XV
RQ ERWK JURXS PHPEHUVY SHUFHSWLRQV DQG RQ REVHUYDWLRQV

JLIXUH 7TKH YDULDEOHYVY LQGLFDWRUV DQG FULWHULD

7KH WKUHH UHVHDUFK TXHVWLRQV WUHBWHBK WK HVKIVR @GV |
LOOXVWUDWHG EHORZ p+RZY UHIHUUHG WR LQ WKH TXHVWLRQV
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JLXUH 5HVHDUFK 4XHVWLRQ LOOXVWUDWHG

5HVHDUFK SURSRVUWORYLRQVKLS EHWZHHQ D 60:*V RYHLU

DQRG WKH RYHUDOO FR RSHWLYH PL[ FRPPXQLFDWHG LQ LW L

7KLV SURSRVLWLRQ UHODWHV WR H[DPLQLQJ WKH UHODWLRC
DQRG WKH FR RSHWLWLRQ FRPPXQLFDWHG ZLWKLQ LW DQG UHO



FRPXQLFDWHG LQ WKH 60:*fV VRFLDO FRQWH[W %RWK WKH JURX
FULWHULD IRU DVVHVVLQJ RYHUDOO FR RSHWLWLRQ FRPPXQLFDW

J)LIXUH 7KH YDULDEOHYV LQGLFDWRUYVY DQG FULWHULL

7KH WZR UHVHDUFK TXHVWLRQV UHVHDUFK TXHVWLRQV DQ
LQ ILIXUHV DQG pM+RZY UHIHUUHG WR LQ WKH TXHVWLRQV
WZR YDULDEOHYV ZLWK WKH GLIITHUHQW LQGLFDWRUV IRU HDFK"Y "
EHWZHHQ WKH WZR LQGLFDWRUV LQ TXHVWLRQ 6LQJOH EDUUHO
GLUHFWLRQ RI WKH DUURZ LQGLFDWLQJ WKH GLUHFWLRQ RI LQIOX

S5HVHDUFK TXHRNXWLRQVKH UHODWLRQVKLS EHWZHHQ WKH FR RSHW

7% E\ WKH JURXS

X

( RYHUDOO UHODWLRQYV RRHUDOO SURFHVYV
& J RYHUDOO PHHWLQJV RYHUDOO GHFLVLRQV
s % GLIIHUHQFH EHWZHHQ RYHUDOO

Pt UHODWLRQV PHHWLQJV FRQVHTXHQFHYV

“g{ RYHUDOO FR RYHUDOO GHFLVLRQ
g RSHWLYH PLJ HIIHFWLYHgHVV

FR RSHWLYH LQIOXHQFHV RI RUJDQLVDWLRQ

JLIXUH 5HVHDUFK TXHVWLRQ LOOXVWUDWH (



S HVHBUT XHVWRRQV WKH UHODWLRQVKLS EHWZHHQ WKH FR RSHW
60:* DQG WKH JURXSTV GHFLVLRQ HIIHFWLYHQHVV U
HQFRXUDJHG E\ WKH JURXSYV JURXS FRQWH[W"

. RYHUDOO RYHUDOO
UHODWLRQYV SURFHVYV
J
T RYHUDOO RYHUDOO
R 3 1
X £ PHHWLQJV GHFLVLRQVy
* GLIIHUHQFH EHWZHHQ RYHUDOO
8! UHODWLRQV PHHWLQJV FRQVHTXHQFHV
R
& RYHUDOO FR RYHUDOO GHRLVLRQ
& RSHWLYH PL]J HITHFWLYHQHVYV
JLIXUH S5HVHDUFK TXHVWLRQ LOOXVWUDWH

&ULWHULD LQGLFDWRUYV DQG PHDVXUHV RI FR RSHWLYH PL

&R RSHWLYH PL[ UHSUHVHQWY WKH FRPELQHG LQWHQVLW\ D
60:* &R RSHWLYH PL[ LV FRPPXQLFDWHG LQ ERWK D 60:*V ZRUI

ZLWK ZRUN UHODWLRQV DQG JURXS PHHWLQJV VHUYLQJ DV
60:*1V LOWHUDFWLRQV

JLIXUH &ULWHULD RI FR RQHWLYH PLJ[
7KH FR RSHWLYH PL[ LQ D JURXS LQGLFDWHVY ERWK
¥ 7TKH LQWHQVLW\ RI FRPSHWLWLRQ LQ WKH JURXS RQ D VFEDC
5LRK UQPQSILILQQ
f 7KH LOQOWHQRSMUODRWVIAFRQ LQ WKH JURXS RQ D VFDOH YDU\LQJ |

+LJK FR RSHUDWLRQ A A /IRZ FR RSHUDWLRQ



/IRRNLQJ DW WKH UHODWLYH DPRXQWV RI FRPSHWLWLRQ DQG
WKDW ZRXOG LQGLFDWH WKH EDODQFH EHWZHHQ WKH WZR DPR
EHWZHHQ WKH WZR H[WUHPHV RI DOPRVW WRWDO FRPSHWLWLRQ |
DOPRVW WRWDO FR RSHWLWLRQ LQGLFDWLQJ WKDW WKH GLIIH
RSHUDWLRQ DUH PLQLPDO RU JHUR

$OPRVW WRWDO FRPSHWLWLRQ $OPRVW WRWDO FR RSHUDW

{ y
$ORVW QR FR RSHUDWLRQ $OPRVW QR FRPSHWLWLRQ

{ y
+ RPSHWLWLYH SUHGRPLQDQFH + FR RSHUDWLYH SUHGRPLQDQFH
$+ LQFUHDVLQJ GLIIHUHQFH EHWZHHQfFREBUMRLWLRR GLIIHUHQFH EHWZHHQ FR RS
FR RSHUDWLRQ FRPSHWLWLRQ

$FFRUGLQJ WR WKH LQWHQVLW\ DQG FRPSRVLWLRQ RI ERWK
LQ D 60:*fV LQWHUDFWLRQYVY WKH FR RSHWLYH PL[ LQGLFDWHYV
FRPSHWLWLRQ RU FR RSHUDWLRQ DQG WKH GLIITHUHQFH EHWZHH
WKH JURXS

&R RSHWLWLRQ YDULHV EHWZHHQ WRWDO FRPSHWLWLRQ
ZRXOG KDYH D YDOXH RI HTXDO DPRXQWYV RI FRPSHWLWLRQ DQ
PRUH QHJDWLYH WKH VFRUH FRQYHUVHO\ WKH PRUH FR RSHUDW
RI FR RSHWLWLRQ LQGLFDWHY PRUH FRPSHWLWLRQ WKDQ FR RS]
SUHGRPLQDQFH FRPPXQLFDWHG LQ D 60:* $ SRVLWLYH YDOXH R
WKDQ FRPSHWLWLRQ LQ WKH JURXS DQG WKHUHIRUH D FR RSHUI
JHUR YDOXH RI FR RSHWLWLRQ PHDQV WKDW WKHUH DUH pHTXDC
JURXS DQG WKHUHIRUH WKDW WKHUH LV QR SUHGRPLQDQFH FRP
WKDW WKH YDOXH RI FR RSHWLWLRQ LV WR ]JHUR WKH VPDOOHU
LQ WKH JURXS DQG RQH SRVLWLYH RU QHJDWLYH WKH JUHDV
RSHUDWLRQ LQ WKH JURXS &R RSHWLYH PL[ FDQ EH PHDVXUHG
PHPEHUV DQG REVHUYDWLRQV E\ QRQ PHPEHUV RI WKH 60:*

&R RSHWLYH PL[ LQ ZRUN UHODWLRQV

$00 YDOXHV RI FR RSHWLYH PL[ LQ D 60:*fV ZRUN UHODWLRC
WKHUH DUH WKUHH LQGLFDWRUVY TXRWHG SHUFHLYHG PHDVXUH
PHDVXUHG DQG TXRWHG OHDVXUHYVY ZHUH XVHG WR GHULYH YDOX



RG VXEVHTXHQWO\ FR RSHWLWLRQ )LJXUH 7TKH PHDVXUHYV I
WKH SUHYLRXV FKDSWHU FKDSWHU DQG PRUH SDUWLFXODUO\

JLIXUH &R RSHWLWLRQ FRPPXQLFDWHG LQ ZRUN

&R RSHWLYH PL[ LQ JURXS PHHWLQJV

9DOXHV RI FR RSHWLYH PL[ LQ D 60:*fV JURXS PHHWLQJV DL
DQG REVHUYDWLRQV IURP QRQ PHPEHUV 7KHUH DUH WKUHH LQGL
PHHWLQJV TXRWHG REVHUYHG PHDVXUHG REVHUYHG DQG DYH!
TXRWHG 7KHUH LV RQH LQGLFDWRU IRU FR RSHWLYH PL[ LQ D
PHDVXUHV XVHG WR GHULYH YDOXHV RQ WKH LQWHQVLWLHV RI
RSHWLWLRQ DUH EDVHG RQ -RKQVRQ DQG -RKQVRQTV IUDP
RSHUDWLYH PHVVDJHV LQ D JURXSYTV FRPPXQLFDWLRQ ZKLFK ZD\
JLIXUH



) LIXH &R RSHWLWLRQ FRPPXQLFDWHG LQ JURXS F

'"HFLVLRQ HIIHFWLYHQHVV

'"HFLVLRQ HIIHFWLYHQHVV UHSUHVHQWYVY WKH SHUIRUPDQFH R
LQ WHUPV RI WKH SURFHVV E\ ZKLFK GHFLVLRQVY DUH PDGH LQ W
WKH FRQVHTXHQFHV RI WKH GHFLVLRQV PDGH )LJXUH '"HFLV
EDVHG RQ ERWK SHUFHSWLRQV DQG REVHUYDWLRQV

JLIXUH 7KH FULWHULD RI GHFLVLRQ HIIHFWLYH



'"HFLVLRQ HIIHFWLYHQHVY LQ WHUPV RI SURFHVV

$00 YDOXHV RI D 60:*MV GHFLVLRQ HIIHFWLYHQHVY LQ WHUP
PDGH DUH EDVHG RQ PHPEHU SHUFHSWLRQV DQG WKHUH DUH \
SHUFHLYHG DQG DYHUDJH SHUFHLYHG WKH DYHUDJH RI PHDVXU
YDOXHV RQ GHFLVLRQ HIITHFWLYHQHVYV LQ WHUPV RI WKH SURFH'
GLVFXVVHG LQ WKH SUHYLRXV FKDSWHU FKDSWHU JLIXUH

JLIXUH '"HFLVLRQ HIIHFWLYHQHVYV LQ WHUPV R

'"HFLVLRQ HIITHFWLYHQHVY LQ WHUPV RI GHFLVLRQV

$00 YDOXHV RI D 60:*MV GHFLVLRQ HIIHFWLYHQHVY LQ WHUPV RI \
PHPEHU SHUFHSWLRQV DQG WKHUH DUH WKUHH LQGLFDWRUV T)
SHUFHLYHG WKH DYHUDJH RI PHDVXUHG DQG TXRWHG 7TKH PF
HITHFWLYHQHVYVY LQ WHUPV RI WKH GHFLVLRQV FULWHULRQ DUH
SUHYLRXV FKDSWHU FKDSWHU JLIXUH

JLIXUH '"HFLVLRQ HIITHFWLYHQHVY LQ WHUPV R C



'"HFLVLRQ HIIHFWLYHQHVY LQ WHUPV RI FRQVHTXHQFHV

$00 YDOXHV RI D 60:*fV GHFLVLRQ HIIHFWLYHQHVV LQ WHU
PDGH DUH EDVHG RQ REVHUYDWLRQV RI FXVWRPHUV DQG WKHUH
SHUFHLYHG DQG DYHUDJH SHUFHLYHG WKH DYHUDJH RI PHDVXU
YDOXHV RQ GHFLVLRQ HIITHFWLYHQHVYVY LQ WHUPV RI WKH FRQVHTX
GLVFXVVHG LQ WKH SUHYLRXV FKDSWHU FKDSWHU JLIXUH

JLIXUH '"HFLVLRQ HIITHFWLYHQHVYV LQ WHUPV RI FR

&RQWH[W LQIOXHQFHV

9DOXHV RQ WKH LQIOXHQFH RI RUJDQLVDWLRQ DQG JURXS
60:*fV FR RSHWLYH PL[ DQG LWV GHFLVLRQ HIIHFWLYHQHVYV DUH
%RWK WKH FR RSHWLYH PL[ HQFRXUDJHG DQG WKH H[SHFWHG UH
HITHFWLYHQHVY E\ WKH RUJDQLVDWLRQTV FXOWXUH LV EDVHG RC
PHPEHUV DQG WKH 60:*fV KLJKHU PDQDJHPHQW WKH PDQDJLQJ G
WKH IRXQGHUV RI WKH RUJDQL]DWLRQ DQG WKH FXOWXUH KDV E
KRZ WKH 60:* RSHUDWHY DQG FRQGXFWV LWV PHHWLQJY DV REV
60:*fV PHPEHUV DUH H[DPLQHG DOVR LQ UHODWLRQ WR KRZ WKH)
WKH JURXS DQG WKH UHODWLRQVKLS EHWZHHQ WKH JURXS{V FR
LQIOXHQFHV RI VRFLDO FRQWH[W KDYH EHHQ EDVHG RQ WKH UHYL
FKDSWHU )LJXUH

JLIXUH ,QIOXHQFHV RI VRFLDO FRQWHI[W
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L (QWURGXFWLRQ

pp2 XU WKHRULHY GHWHUPLQH Z
$OEHUW (LQVWH

$V GLVFXVVHG LQ FKDSWHU WZR WKHUH LV DQ LQWHUUHOD)
WKDW WKH zD\ E\ ZKLFK ZH SHUFHLYH RU WKLQN DERXW VRPHWKIL
LQ UHODWLRQ WR LW DQG YLFH YHUVD 7KH SUHVHQW UHVHDUFK
LQ WKH PDQDJHPHQW RI D 60:* DQG LQ WKH FROQWURO RI WKH JUR
VRFLDO FRQWH[W ,Q WKH SUHYLRXV FKDSWHU FKDSWHU WKUH]I
GLVFXVVHG DQG LQ VR GRLQJ GHVFULEHG WKH FRQFHSWXDO |
XQGHUSLQQLQJ WKH VWXG\ DQG LWV UHODWLRQVKLS WR WKH H
RXWOLQHG LQ FKDSWHU WZR

$V (LQVWHLQYY VWDWHPHQW DERYH VXJJHVWV WKHRU\ JXLC
IUDPHZRUN LQIRUPHG WKH PHWKRGRORJLFDO FKRLFHV PDGH W
PHDVXUHPHQWY GHULYHG XVLQJ WKH SDUWLFXODU PHWKRGROR.
GHYHORS D PRGHO RI WKH UROH RI FRPPXQLFDWHG FR RSHWLWL]
JURXSTV GHFLVLRQ HIIHFWLYHQHVYVY ZLWKLQ LWV VRFLDO FRQWH
SHUFHSWLRQ DQG PHDVXUHPHQW LV DQDORJRXV WR WKH LWHL
GLVFXVVHG LQ FKDSWHU WZR DQG VLPLODUO\ EHWZHHQ WKHRU\

$OWKRXIJK WKH UHDGHU PD\ PDLQO\ EH LQWHUHVWHG LQ Wk
WKLV VWXG\ WKH LPSDFW RI WKHVH ZLOO GHSHQG XSRQ WKH U
XVHG 7KLV FKDSWHU DLPV WR ERWK GHVFULEH DQG MXVWLI\ WK
ZLOO EH VKRZQ WKDW WKUHH PDLQ FRQVLGHUDWLRQV JRDOV %
GHFLVLRQV IURP UHVHDUFK VWUDWHJ\ WR VSHFLILF PHWKRGV RI
WKHVH FKRLFHVY ZHUH QRW PDGH LQ WKH ORJLFDO DQG V\VWHPL
HPHUJHG IURP D UHVHDUFK SURFHVVY HQFRPSDVVHG E\ LWHUDWLR

6LPLODU WR WKH LWHUDWLYH DQG LQWHUGHSHQGHQW F\FOF
DQG NQRZOHGJH IRUPHG D F\FOH WKDW SURSHOOHG WKH UHVHDU
DYDLODEOH FROOHFWLQJ IXUWKHU RU GLIITHUHQW GDWD VHHPHC
UHWDLQ WKH KROLVWLF SURSHUWLHV RI WKH UHDO OLIH HYHQV



UHOHG WKURXJKRXW WKH FRXUVH RI WKH UHVHDUFK 6LQFH KRZ
EHWZHHQ PHDVXUHPHQW DQG SHUFHSWLRQ WKH UHVHDUFK T
FRPSOHPHQWHG ZLWK RWKHUV DV WKH UHVHDUFK SURJUHVVHG
FRQFHSWXDO DQG PHWKRGRORJLFDO IUDPHZRUNYV

7KH WKUHH GHWHUPLQDQWY RI PHWKRGRORJ\

$OWKRXJK JRDOV YDOXHV DQG FRQVWUDLQWY ZHUH GHSOR
DQG GHYHORSLQJ WKH FRQFHSWXDO IUDPHZRUN JXLGLQJ LW
PHWKRGRORJLFDO GHFLVLRQV 7KH zZD\ E\ ZKLFK JRDOV YDOXHYV
WR WKH FKRLFH RI ERWK UHVHDUFK VWUDWHJ\ DQG VSHFLILF PF
VHFWLRQ WKDW IROORZV 7KH WKUHH NH\ GHWHUPLQDQWY DUH G
LW zDV WKH LQWHUDFWLRQ EHWZHHQ WKHP WKDW GHWHUPLQHG F

7KH FRQFHSWXDO IUDPHZRUN SURYLGHG WKH EDVLV IRU WK
GHWHUPLQDQWY RI PHWKRGRORIJLFDO FKRLFHV 7KH JRDOV RI WK
LQIOXHQFHG WKH VHOHFWLRQ RI ERWK WKH UHVHDUFK VWUDWHJ\
WKH UHVHDUFKHU DV UHIOHFWHG LQ WKH DVVXPSWLRQV KHOG
UHVHDUFKHG VXEMHFWLYLVP YHUVXV REMHFWLYLVP LQIOXHQF
FKRLFH RQ UHVHDUFK VWUDWHJ\ 7KH FRQVWUDLQWY ZLWKLQ ZKlI
WRSLF LQIOXHQFHG WKH VHOHFWLRQ RI VSHFLILF PHWKRGV DQG
DQDO\WH DQG UHSRUW GDWD )LJXUH

JLIXUH ,QIOXHQFHV RI YDOXHVY JRDOV DQG FRQVWUDLQW



*RDOV

3:KHQ D PDQ GRHV QRW NQRZ ZKDW KDUERXU KH LV PDI
6HQHFD

*RDOV UHSUHVHQW D GHVLUHG IXWXUH VWDWH D GHVWLQDYV
LGHDOV ~(W]LRQL " WKDW KHOS IRFXV RQHTY DWWHQWLRQ D
5RVHQ]ZHLJ " DQG SURYLGH WKH VWDQGDUGY IRU PHDVXULQ
GHVLUHG GHVWLQDWLRQ KHOSV RQH WR ERWK SODQ DQG FRQWL
FDSWDLQ QHHGY WR NQRZ WKH KDUERXU KH LV VDLOLQJ WRZDUG'
WKH GHVLUHG KDUERXU ZKDW QDYLJDWLRQ URXWH WR IROORZ |
DQG LQ ZKDW DPRXQWYV KRZ HTXLSPHQW ZLOO EH XVHG ~.DVW I
SODQQLQJ DQG FRQAWURO RI pVXFFHVVY DQG DV 6HQHFDYTV VWDW
DVVHVV SURJUHVYV ZLWK UHJDUGVY WR pVXFFHVVY

&ODULW\ RI JRDOV PDWHULDOLVHG LQ WKH VSHFLILF SURSR\
WKLY VWXG\ $OWKRXJIK WKHVH JRDOV ZHUH GHFLGHG YHU\ HDU
UHILQHG DV WKH UHVHDUFK SURJUHVVHG

9DOXHV

87KHUH LV DQ REMHFWLYH UHDOLW\ RXW WKHUH EXW ZH YLHZ L\
YDOXHYV
'DYLG * O\HUV

9DOXHV FRXOG EH FRQVLGHUHG DV QRUPDWLYH SUHSRVLWL
WR GHVLUH DQG WKH\ QRW RQO\ SURYLGH LPSHUDWLYHV LQ MXG]J
VWUXFWXUHG DQG RSHUDWHG EXW DOVR SURYLGH VWDQGDUGYV |
FKRLFHV ~-DFRE HW DK " 9DOXHV WKXV VHUYH DV ERWK GHW
DQG DFWLRQ ~.DVW DQG 5RVHQ]JZHLJ " DQG DV VXFK WKH VH\
WKH VHFRQG PDLQ FRPSRQHQW LQIOXHQFLQJ PHWKRGRORJLFDC(
DVVXPSWLRQV KHOG E\ WKH UHVHDUFKHU UHJDUGLQJ WKH QDWXL



&RQVWUDLQWYV

5,Q WKH EHJLQQHUYY PLQG WKHUH DUH PDQ\ SRVVLELOLW
6KXQU\I\X 6X]XNL

&RQVWUDLQWY FRPSULVHG WKH WKLUG PDLQ GHWHUPLQDQ
SDUWLFXODUO\ LPSRUWDQW LQ WKH VHOHFWLRQ RI WKH VSHFLIL
FRQVWUDLQWY GHULYHG IURP ZHDNQHVVHV LQ PHWKRGV OLPLWH

'"HWHUPLQLQJ WKH UHVHDUFK VWUDWHJ\

, I ZH FRXOG ILUVW NQRZ ZKHUH ZH DUH DQG ZKLWKHU ZH DUH WH
KRZ WR GR LW
$EUDKDP /LQFROC

5HVHDUFK VWUDWHJ\ UHIHUV WR WKH JHQHUDO DSSURDEFK
DQDO\WLQJ HPSLULFDO HYLGHQFH ~5REVRQ % QXPEHU RI UH\
WKH ILYH PRVW FRPPRQ EHLQJ WKH H[SHULPHQW WKH VXUYH\ Dl

(DFK VWUDWHJ\ KDV LWV SDUWLFXODU VWUHQJWKY DQG ZH
FHUWDLQ UHVHDUFK WRSLFV RU VLWXDWLRQV WKDQ RWKHUV 75
WKHPVHOYHV WR XVLQJ D VLQJOH VWUDWHJ\ VWUDWHILHYVY FDQ V
$ K\EULG VWUDWHJI\ IDOOV VRPHZKHUH EHWZHHQ WKH ILYH VWU
VXUYH\ W\SH GDWD IURP D UHODWLYHO\ VPDOO QXPEHU RI FDVHYV
DUH REWDLQHG XVLQJ D VXUYH\ :KHQ FRPELQLQJ VWUDWHJILHV |
RU LQFRUSRUDWH D VXUYH\ ZLWKLQ D FDVH VWXG\ "5REVRQ

$OWKRXJK LW ZDV WKH FRPELQHG LQIOXHQFH RI JRDOV YI
FKRLFH RI UHVHDUFK VWUDWHJ\ HDFK RI WKH GHWHUPLQDQWYV ZL

*RDOV

7KH PDLQ DLP RI WKLV UHVHDUFK ZDV WR H[DPLQH WKH UF
HITHFWLYHQHVY DQG WKH FR RSHWLWLRQ FRPPXQLFDWHG ZLWKLQ
Rl VXFK DQ DLP EHLQJ WR H[SORUH WKH UROH RI FRPPXQLFDWHG
FROQWURO WKH JURXSYV GHFLVLRQ HIIHFWLYHQHVY 7KH IRFXV ZD
DQG JHQHUDWLQJ DQVZHUV WR D QXPEHU RI SUHSRVLWLRQ UHC



GEXVVHG LQ WKH SUHYLRXV FKDSWHU FKDSWHU %HLQJ H[SOR
ILQGLQJ HYLGHQFH WR JHQHUDOLVH WR D SRSXODWLRQ UDWKHU
SURSRVLWLRQV RI WKH UHODWLRQVKLS EHWZHHQ D 60:*fV GHFL
RSHWLWLRQ ZLWKLQ LW ZLWKLQ LWV VRFLDO FRQWH[W $ WKH
RSHWLWLRQ LQ WKH PDQDJHPHQW RI D 60:*V GHFLVLRQ HIITHFWL)Y
DEOH WR VHUYH DV D SUDFWLFDO WRRO IRU PDQDJLQJ D 60:* 7K
IRU FROOHFWLQJ DQG DQDO\WLQJ HYLGHQFH ZLWK UHJDUGV WR W
<LQ SURYLGHV D IUDPHZRUN IRU VHOHFWLQJ DQ DSSURE
JRDOV DQG KRZ WKH\ UHIOHFW WKUHH PDLQ IDFWRUV WKH W\SH
H:KRYT pZKDWY pZKHUHY pKRZ PDQ\ PXFKY RU pzZK\Y WKH GHJU]
ZLVKHV WR KDYH RYHU WKH HYHQWY VWXGLHG DQG WKH IRFXYV
HYHQWY G5HVHDUFKHUV FDQ MXGJH WKH DSSURSULDWHQHVV RI

)DFWRUWUQIO XHQMPISGSU RSU KN W H
6WUDWHJI\ 7\SH Rl UHVHDUFK TBEHYVXMURQ/ FRQRRXRMHY RQ
RYHU HYHQRPXMIJUHQW HYHQWV"

([SHULPHQWRZ ZK\ <HV <HV
6 XUYH\ KR ZKDW ZKHUH KRZ PDQ\ PXFKR <HV
$UFKLYDO :KR ZKDW ZKHUH KRZ PDQ\ PXFKR <HV 1R

DQDO\VLYV

+LVWRU\ +RZ ZK\ 1R 1R
&DVH VWXG+RZ ZK\ 1R <HV
7TDEOH 6WUDWHJILHY DQ & RXIHLY @ BSRIR SUMUBWVH XVH

<LQTV IUDPHZRUN ZDV XVHG DV JXLGHOLQH IRU GHFLGLQJ |
JRDOV VKRXOG LQIRUP WKH DSSURSULDWHQHVYVY RI D UHVHDUFK V
IUDPHZRUN

7KH UHVHDUFK FRPELQHV FRPELQH KRZ KRZ WKH YDULDEOF
FULWHULD DQG LQGLFDWRUV RI WKH YDULDEOHY DUH PRUH FORVL!
GHWHUPLQHG EDVHG RQ WKH GHJUHHV RI FRPSHWLWLRQ DQG FI
HITHFWLYHQHVY LV DOVR GHWHUPLQHG DQG ZKR WKH JURXS
TXHVWLRQV $FFRUGLQJ WR <LQYV JXLGHOLQHV 7DEOH WKH
OHDVW DWWHPSW WR DQVZHU WKH TXHVWLRQV SRVHG 7KLV V
DSSURSULDWH HLWKHU LQ K\EULG IRUP RU LQ FRPELQDWLRQ

7KH UHVHDUFKHU LQ WKH VWXG\ KDG YHU\ OLWWOH FRQWUR
QRW ZLVK WR PDQLSXODWH RU FRQWURO FRPSHWLWLYHQHVV F
FROQWUDU\ WKH UHVHDUFKHUfY LOQWHQWLRQV ZHUH WR VWXG\ W



RFXU $V VXFK DQG DFFRUGLQJ WR <LQYV VXJIJHVWLRQV WKH C
H[SHULPHQW PDGH WKH H[SHULPHQW LQDSSURSULDWH IRU WKH W

7KH IRFXV RI WKH UHVHDUFK ZDV RQ FXUUHQW HYHQWV Q
GHFLVLRQ HIIHFWLYHQHVV LQ 60:*V $V VXFK DQG DFFRUGLQJ WR
UHMHFWHG

%DVHG RQ <LQYV IUDPHZRUN WKH UHVHDUFK ZRXOG QHHG
SHUKDSV HYHQ DUFKLYDO DQDO\VLV VWUDWHJILHY LQ WKH HQTX
UHVHDUFKHU ZLVKHV WR H[SORUH D SKHQRPHQRQ ZLWKLQ LWV L
GR E\ H[DPLQLQJ WKH UHODWLRQVKLS EHWZHHQ WKH FRPPXQLFD\
60:*V ZLWKLQ WKHLU VRFLDO FRQWH[W ZLVKHV WR XVH WKH HY
RIWHQ UHIHUUHG WR DV uDQDO\WLF JHQHUDOLVDWLRQY VLQFH W
WR SRSXODWLRQ RU XQLYHUVHV RIWHQ UHIHUUHG WR DV pVWDYV
IUHTXHQFLHV ZKLFK LV ZKDW WKLV VWXG\ DVSLUHV WR GR E\ H]J
IRU WKH UROH RI FR RSHWLWLRQ LQ WKH PDQDJHPHQW RI D 60:
VRXUFHV RI HYLGHQFH ZKLFK LV ZKDW WKLV VWXG\ VHHNV WR
PHPEHUV OHDGHU KLJKHU PDQDJHPHQW DQG VRFLHW\ ~<LQ
WKH PDLQ VWUDWHJI\ ZLWK WKH VXUYH\ DQG DUFKLYDO DQDO\VLV

&DVH VWXGLHV DUH DEOH WR LQFRUSRUDWH PHWKRGV DVVR
WR H[SORUH D WRSLF GHVFULEH LW RU HYHQ H[SODLQ LW XVLQ.
UHVHDUFKHG LQWHQVHO\ DQG WKH FRQFOXVLRQV GUDZQ FRQFHU
A<LQ D E° 7R DYRLG WKH FRPPRQO\ FLWHG ZHDNQHVVHYV
FRQVXPSWLRQ DQG PDVVLYH XQUHDGDEOH GRFXPHQWYV WKH UH\
DYRLG WKH WUDGLWLRQDO OHQJWK\ QDUUDWLYH DOWRJHWKHU LC
FRQVXPLQJ

9DOXHV

S1RW HYHU\WKLQJ WKDW FDQ EH FRXQWHG FRXQWYVY DQG (
$OEHUW (LQVWH

7KH FKRVHQ VWUDWHJ\ ZRXOG KDYH WR EH FRQVLVWHQW ZLW|
RI UHVHDUFK 7KHVH ZLOO EH GLVFXVVHG LQ WHUPV RI WKH \
ORUJDQ V VFKHPH IRU DQDO\WLQJ DVVXPSWLRQV DERXW WKI|
ZKLFK LW FDQ EH LQYHVWLIJDWHG WKH pHSLVWHPRORJLFDOTYT DQ
XVH RI TXDOLWDWLYH DQG TXDQWLWDWLYH SDUDGLJPV LQ VRFLD(



$FFRUBIRQHLXUUHOO DQG ORUJDQ UHVHDUFK WUDGLWLR(
D VXEMHFWLYH REMHFWLYH GLPHQVLRQ LQ WHUPV RI WKH DVVXP
6XFK DVVXPSWLRQVY UHSUHVHQW GLIIHUHQW YLHZV DERXW ZKDW
NQRZ DERXW LW DV VXFK SHRSOH VHHNLQJ NQRZOHGJH DERXW
WKHLU YDOXHV UHIOHFWLQJ D SDUWLFXODU YLHZ RI WKH ZRUOG

%YHLQJ FRQVLVWHQW ZLWK RQHTV YDOXHV UHSUHVHQWY DQ F

%XUUHOO DQG ORUJDQ LGHQWLI\ IRXU PDLQ VHWV RI
HSLVWHPRORJ\ KXPDQ QDWXUH DQG PHWKRGRORJ\ )LJXUH (
WZR SRODU H[WUHPHVY DQG ZLOO EH GLVFXVVHG LQ WHUPV RI W
VXEVHTXHQW LQIOXHQFH RQ UHVHDUFK VWUDWHJ\ GHFLVLRQV

7TKH VXEMHFWLYLVW DSSURDFK WKRHVREMBEWIFLIMWHDSSURDFK W

1RPLQDOLVH R QRWO R J\ y SHDOLVP
$QWL SRVLWLYLVP HSMWHP RORJ\ y 3RVWLYLVP
9ROXQWDULYP KXMQ QDWXUH vy '"HWUPLQLVP
,GHRHUDSKLUF P HRWR GR OR J\ y 1IRPRWKHWLF

JLIXUH %W XUUHOO DQG ORUJDQYYVY VXELHFWLYH RELHFWLYH GL

RI VRFLDO%DAMH® RY "%XUUHOO DQG ORUJDQ

$VVXPSWLRQV RI DQ RQWRORJLFDO QDWXUH DUH FRQFHUQ}
EHLQJ LQYHVWLJDWHG VXFK DV WKH H[WHQW WR ZKLFK UHDOLW\
LQWHUQDO WR WKH LQGLYLGXDO uVXEMHFWLYHY DQG D SURGXF
PRUH WRZDUGV WKH QRPLQDOLVW YLHZ ZKLFK DVVXPHV WKDW U]
LPPXWDEOH HQWLWLHY UHDOLVP EXW UDWKHU LV VRFLDOO\ F
FRQFHSWV ZKLFK PD\ GLIIHU IURP SHUVRQ WR SHUVRQ RU JUR)
QRPLQDOLVP 7KH FHQWUDO IRFXV RI WKLV UHVHDUFK LV WKH H
LQ WKH PDQDJHPHQW RI D 60:*fV GHFLVLRQ HIIHFWLYHQHVV Dt
ODQJXDJH DQG FRPPXQLFDWLRQ DUH VLJQLILFDQW FRPSRQHQWYV
VWUDWHJI\ ZRXOG KDYH WR UHIOHFW WKH LPSRUWDQFH RI VXEM}
DFFRXQWY PD\ FROOHFWLYHO\ FRQVWUXFW pJURXSY DFFRXQWYV

$VVXPSWLRQV RI DQ HSLVWHPRORJLFDO QDWXUH DUH FRQFF
WKH H[WHQW WR ZKLFK LW LV SRVVLEOH WR LGHQWLI\ DQG FRPP!
WDQJLEOH SRVLWLYLVP RU pVRIWHUY pVXEMHFWLYHY VSLUL
SRVLWLYLVP 7KH UHVHDUFKHU OHDQHG PLG zZD\ EHWZHHQ WK
XQGHUVWDQGLQJ WKH VRFLDO ZRUOG FDQ EH JDLQHG IURP WKH
DSSHDU WR EH UHJXODULWLHV LQ VRFLDO OLIH DQG WKDW LW L
VLWXDWLRQ DQG PHDVXUH LW IURP D GLVWDQFH SRVLWLYLVP 7
WKH LPSRUWDQFH RI DFFRXQWV IURP ERWK LQVLGHUV VXFK DV
UHVHDUFKHU



$VVXPSWLRQV DERXW KXPDQ QDWXUH UHJDUGLQJ WKH UHO
HQYLURQPHQW LV FRQFHUQHG ZLWK WKH H[WHQW WR
PHFKDQLVWLFDOO\ GHWHUPLQLVWLFDOO\ WR VLWXDWLRQV HQFR
HQYLURQPHQW DQG DUH FRQGLWLRQHG E\ H{IWHUQDO FLUFXPVWD
RI WKHLU HQYLURQPHQW H[KLELW pIUHH ZLOOY DQG DUH uPDVV
UHVHDUFKHU KHOG WRZDUGV WKH FHQWUH RI WKLV GLFKRWRF
FLUFXPVWDQFHV WKDW KXPDQV RSHUDWH ZLWKLQ FDQ GHWHUPLC
WKHUH LV DOVR DV D FHUWDLQ H[WHQW RI IUHH ZLOO DQG DXW
FRQVLGHUHG WR KDYH VRPH FRQWURO RYHU WKHLU GHFLVLRQ HI
WKHLU VRFLDO FRQWH[W $OVR DPRQJ WKH DLPV RI WKLV UHVHD
GHFLVLRQ HIIHFWLYHQHVV RI 60:*V E\ PDQDJLQJ DQG FRQWUROC
DQ DLP DVVXPHV WKDW PDQDJHPHQW FDQ FRQWURO WKH IXWXUH
WKHUHIRUH KDYH WR UHIOHFW WKLV VWDQFH

$VVXPSWLRQV RI D PHWKRGRORJLFDO QDWXUH UHJDUGLQ.
XQGHUO\LQJ WKHPHV DUH FRQFHUQHG ZLWK WKH H[WHQW WR ZK
XQLYHUVDO ODZV JRYHUQLQJ D KDUG H[WHUQDO REMHFWLYH UF
WHFKQLTXHV QRPRWKHWLF RU H[SODLQ DQG XQGHUVWDQG ZKDW
VXEMHFWLYH VRFLDO E\ FROOHFWLQJ VXEMHFWLYH DFFRXQWV L
LGHRJUDSKLF SRVLWLRQ DQG DVVXPHG WKDW ZKLOVW pPREVHUYI
FRPPXQLFDWHG FR RSHWLWLRQ DQG SHUIRUPDQFH SHUFHSWLRC
HITHFWLYHQHVV ZHUH HYHQ PRUH LPSRUWDQW LI FRPPXQLFDWLR(
RI FR RSHWLWLRQ DQG GHFLVLRQ HIIHFWLYHQHVYV

$V FDQ EH XQGHUVWRRG IURP WKH UHVHDUFK{V SRVLWLRQV
WKH UHVHDUFKHU OHDQHG PRUH WRZDUGV VXEMHFWLYLVP DQG \
WKLV SUHGRPLQDQFH RI VXEMHFWLYLVP RYHU REMHFWLYLVP

'"KHWKHU RU QRW TXDQWLWDWLYH DQG TXDOLWDWLYH PHWK
VXEMHFW RI GHEDWH DPRQJVW UHVHDUFKHUV ZLWK WZR PDLQ S
7KH ILUVW DUJXHV WKDW TXDQWLWDWLYH SHUWDLQLQJ WR REM
UHVHDUFK DUH IXQGDPHQWDOO\ GLIIHUHQW HSLVWHPRORJLFDO
GLIIHUHQW VHWV RI LQWHUUHODWHG DVVXPSWLRQV DERXW WKH
PXWXDOO\ H[FOXVLYHO\ (SLVWHPRORJLFDO LVVXHV DUH SODFHG
WKRVH SUHVHQWHG DERYH DUH LQGLFDWLYH RI WKH DEVROXWH S
RWKHU 3DUDGLJPV FDQ EH WKRXJKW RI DV SDWWHUQV RU PRGH
YLHZLQJ WKH ZRUOG ~(XQVRQ

7KH RWKHU VWDQGSRLQW RQ WKH RWKHU KDQG SODFHV W
ZKHUH VW\OHV RI GDWD FROOHFWLRQ DQG DQDO\VLVY EHFRPH PR
DOWKRXJK WKHUH DUH GLIIHUHQFHV EHWZHHQ WKH WZR UHVHD



ERWHQ WKH WZR DQG D QXPEHU RI SRLQWV DW ZKLFK WKHLU GL
A%U\PDQ * :LWK D pWHFKQLFDOY VWDQFH TXDOLWDWLYH DQ¢
FRPSOHWH RSSRVLWHV EXW UDWKHU DUH WZR H[WUHPHV RQ I
HQFRPSDVV YDU\LQJ GHJUHHV RI ERWK WUDGLWLRQV DV VXFK
UHVHDUFK :LWK D WHFKQLFDO VWDQFH TXDOLWDWLYH DQG T
UHVHDUFKHU KDV DYDLODEOH IRU KLV KHU VWXG\ DQG DV VXFK |
ZKDW TXHVWLRQV WKH\ DUH EHVW VXLWHG WR DQVZHU 7~%URSK\
7KH XVH RI D YDULHW\ RI PHWKRGV RU GHVLJQV WR REWDLQ
HWULDQJXODWLRQY D PHWDSKRU WDNHQ IURP QDYLJDWLRQ DQG
DUH XVHG WR ORFDWH DQ REMHFW{V H[DFW SRVLWLRQ *-LFN
7ULDQJXODWLRQ FDQ RFFXU LQ ERWK TXDOLWDWLYH DQG
HPSLULFDO OHYHOV $W D WKHRUHWLFDO OHYHO IRU H[DPSOH
SHUVSHFWLYH E\ FRQGXFWLQJ UHVHDUFK WKDW H[DPLQHV SKHC
OHYHO G\DGLF JURXS DQG RUJDQLVDWLRQDO DQDO\VLV $W DQ |
PRUH WKDQ RQH UHVHDUFK VWUDWHJ\ VHWWLQJ IRU GDWD FRO
A6FDQGXUD DQG :LOOLDPV " VXFK DV E\ FRPELQLQJ TXDOLWD\
,W LV LPSRVVLEOH IRU D VWXG\ WR EH IODZ OHVV O0F*UDWK
DQ LQFRPSOHWH UHIOHFWLRQ RI DQ HYHQW RU VLWXDWLRQ VW

ZHDNQHVVHV 6HOIH " 7ULDQJXODWLRQ FDQ WKHUHIRUH KHO
PHWKRGY DQG WR WKHUHE\ LPSURYH WKH DELOLW\ RI UHVHDUFKF
DQG :LOOLDPV " &RPELQLQJ PHWKRGV RI GDWD FROOHFWLF

HYLGHQFH IURP WKH GLITHUHQW VRXUFHV DQG SURYLGH D PXOYV
7TULDQJXODWLRQ RQ GDWD FROOHFWLRQ PHWKRGV DOVR GHFUH
FRQFOXVLRQV DQG ILQGLQJY HLWKHU EHFDXVH RQO\ RQH PHWK|
XQUHOLDEOH "6FDQGXUD DQG :LOOLDPV

W LV QRW VXUSULVLQ WKHUHIRUH WKDW WULDQJXODWLRC
JUHDWHU QXPEHU RI VRXUFHV RI HYLGHQFH VXSSRUWLQJ WKH]I
SURYLGLQJ JUHDWHU LPSDFW WR WKH VWXG\ "6FDQGXUD DQG
TXDQWLWDWLYH DQDO\WHV FDQ DOVR SURYH EHQHILFLDO 6WXG
VWUHQJIJWKHQ TXDOLWDWLYH DQDO\WVLV "“6PLWK HW DO " DQ
FRPELQLQJ WKH WZR W\SHV RI DQDO\VLY FDQ KHOS LGHQWLI\ HUL
SUHYHQW ZURQJ FRQFOXVLRQV WR EH GUDZQ ~.DSODQ DQG 'XFKF
WKURXJKRXW D VWXG\ WR FRQWLQXRXVO\ FKHFN YHULI\ DQG F

7TULDQJXODWLRQ FDQ LPSURYH LQWHUQDO YDOLGLW\ DQG
DOWHUQDWLYH H[SODQDWLRQV DUH ULJKWO\ GLVFDUGHG "6DFNF
LPSURYHG E\ WULDQJXODWLRQ E\ LQFUHDVLQJ WKH H[WHQW WR



W GLITHUHQW SRSXODWLRQV PHDVXUHV DQG FLUFXPVWDQFHV
UHVHDUFK WULDQJXODWLRQ LV FRQVLGHUHG DV LQFUHDVLQJ YD
RI WKH VDPH SKHQRPHQRQ 6WDNH " 7KH GLIIHUHQW DQG V
FDSWXUHG E\ ZKDW LV NQRZQ LQ TXDOLWDWLYH UHVHDUFK DV pV
PXOWLSOH VRXUFHV DQG SHUVSHFWLYHV WR SURYLGH D GHVFUL
FLUFXPVWDQFHYV IRXQG LQ WKH ZLGHU VRFLDO VHWWLQJ LQ ZKLFI

7KH UHVHDUFKHUfY YDOXHV UHIOHFWHG DVSHFWV IRXQG LQ E
ZLWK KLJKHU TXDOLWDWLYH FRPSRVLWLRQ $V VXFK WKH UHVHD
FKRLFH DQG WKHUHIRUH VXSSRUWHG D YLHZ ZKHUHE\ WULDQJXO
WKH UHVHDUFK TXHVWLRQV EHFDPH WKH GHFLGLQJ IDFWRU RQ
TXDQWLWDWLYH

&RQVWUDLQWYV

7KH YDOXHV DQG JRDOV KHOG E\ WKH UHVHDUFKHU PDLQO\
GLVFXVVHG HDUO\ 2WKHU LVVXHV VXFK DV HWKLFDO DQG WHFKC
DQDO\WHG DQG UHSRUWHG

'"HWHUPLQLQJ WKH UHVHDUFK PHWKRGV

7KLV VHFWLRQ LV FRQFHUQHG ZLWK WKH ZD\ E\ ZKLFK JRD
GHFLVLRQ RQ ZKDW PHWKRGV ZRXOG EH XVHG IRU FROOHFWLQJ
LQ WXUQ

*RDOV

7KH UHVHDUFKYV JRDOV DUH UHIOHFWHG LQ LWV TXHVWLRQV
DQG WKH W\SH RI GDWD WKH VWXG\ DLPV WR LQYHVWLJDWH $C
FRPSOHWLRQ RI WKH UHVHDUFK WR DYRLG LW EHLQJ D pOLIHYV
ERWK VXLWDEOH DQG DEOH WR FROOHFW DQDO\WH DQG UHSRUW

7KH XQLWV RI DQDO\WLYV FDQ EH FDWHJRULVHG XQGHU SULTF
SKHQRPHQRQ EHLQJ VWXGLHG IURP LWV FRQWH[W UHVSHFWLYH
VLPLODU KLHUDUFK\ LQ VLPLODU RUJDQLVDWLRQV RI WKH VDPH L
VRFLDO FRQWH[W RI 60:*V JURXS DQG RUJDQLVDWLRQDO FRPSUL



7KH UHVHDUFK VHHNV WR H[SORUH WKH UHODWLRQVKLS EH!
60:*V FR RSHWLWLRQ FRPPXQLFDWHG DQG GHFLVLRQ HIIHFWLY
LQGLFDWRUV 7KH LQGLFDWRUV YDU\ DFFRUGLQJ WR WZR FRQVLC
REVHUYDWLRQV DQG ZKHWKHU WKH\ DUH EDVHG RQ TXRWDWLRQ
DQG DQDO\WHG DFFRUGLQJ WR WKHVH WZR FRQVLGHUDWLRQV 7}
ERWK PHPEHUV DQG QRQ PHPEHUV RI 60:*V VXFK DV JURXS PHPI
FXVWRPHUV WKH UHVHDUFKHU

$V UHIOHFWHG LQ WKH UHVHDUFKTV TXHVWLRQV WKH UHVH
60:*MV GHFLVLRQ HIIHFWLYHQHVYVY DQG WKH FR RSHWLWLRQ FRPP
VRFLDO VHWWLQJ 7KLV UHTXLUHV WKDW WKH OHDVW SRVVLEOH
GDWD ZKLFK LQFOXGHV WKH OHDVW FRQVXPSWLRQ RI UHVRXUFH
PDQLSXODWLRQ RI HYHQWYV )RU H[DPSOH JURXS PHHWLQJV VKRX
DQG WKLY PHDQV WKDW VDPSOLQJ PXVW EH PDGH FDUHIXOO\ WR
SODFH DQG WKDW DFFHVV LV DYDLODEOH $OVR WKH UHVHDUFK
SDUWLFXODU FRQWH[WXDO LQIOXHQFHYVY DUH DOVR WDNLQJ SODFF

9DOXHV

7KH YLHZV DQG DVVXPSWLRQV KHOG E\ WKH UHVHDUFKHU ZL\
XQLWV RI DQDO\VLV LQIOXHQFHG ZKDW PHWKRGV WKDW FRXOG E
FDWHJRULVHG XQGHU ILYH PDLQ JURXSV YLHZV RQ KXPDQ El
FRPPXQLFDWLRQ YLHZV RQ SKHQRPHQRQ DQG LWV FRQWH[W YLH

,Q HPSKDVLVLQJ WKH VLJQLILFDQFH Rl SHUFHSWLRQ RQ EHK
UDWLRQDO PRGHO RI EHKDYLRXU WKDW DVVXPHV WKDW LQGLYLG
SUHGLFWHG EDVHG RQ UDWLRQDOLW\ $V GLVFXVVHG LQ FKDSWF
60:*V ZLOO DFW EDVHG RQ D ORJLFDO SURFHVV ZKHUHE\ DV GHF
SRVVLEOH DOWHUQDWLYH ZD\V RI UHDFKLQJ D JRDO DVVHVV WKF
HDFK VHW Rl FRQVHTXHQFHV Rl HDFK DOWHUQDWLYH LQ WHUP
DOWHUDWLYH WKDW ZKLFK ZLOO PD[LPLVH JDLQV ZKLOVW PLQLP
D 60:* DLPV WR DFKLHYH DUH NQRZQ WKH 60:*V DFWLRQV FDQ E
WKH PRVW HIILFLHQW ZD\ IRU WKH 60:* WR UHDFK LWV NQRZQ JR
FKRVHQ EHFDXVH WKH 60:* LV D UDWLRQDO GHFLVLRQ PDNLQJ ER(

7KH UHVHDUFKHU KRZHYHU UHFRJQLVHV WKDW VXFK UDWLI
LQIRUPDWLRQ DQG OLPLWHG FDSDFLW\ WR FROOHFW DQG SURFI
60:* ZLOO PDNH puVDWLVIDFWRU\Y GHFLVLRQV EDVHG RQ VXEMHFW
E\ ELDVHV WKDW PD\ OHDG WR pJURXSWKLQNY ,Q DGRSWLQJ VXF



WWDEHFDXVH RI WKH OLPLWDWLRQV LW ZRXOG QRW EH SRVVLEO
QRU WR XVH PHWKRGV EDVHG RQ WKH UDWLRQDO PRGHO RI EHKI
IRFXV RQ QRQ UDWLRQDO LQIOXHQFHVY RQ EHKDYLRXU VXFK DV .
UHODWLRQVKLS EHWZHHQ D 60:*fV FRPPXQLFDWHG FR RSHWLWL
JURXSTV VRFLDO FRQWHI[W
7KH PDLQ WDVN RI 60:*V LV WR SURGXFH GHFLVLRQV WKDW .
$V VXFK WKH SHUIRUPDQFH Rl 60:*V FRXOG EH HYDOXDWHG LQ W
WKH\ PDNH ZKLFK FDQ EH DVVHVVHG LQ LQ WHUPV RI WKUHH FU
ZKLFK WKH GHFLVLRQV DUH PDGH WKH FRQVHTXHQFHV RI WKH Gl
FKDSWHU WZR WKDW ERWK D 60:*1V FRPPXQLFDWHG FR RSHWLWL
WKH LQWHUDFWLRQ EHWZHHQ WKH PHPEHUV DV D JURXS GDW
HITHFWLYHQHVY ZRXOG KDYH WR EH FROOHFWHG DQG DQDO\VHG
ZRXOG EH DEOH WR GHULYH JURXS PHDVXUHV RI FRPPXQLFDWHG
7KH UHVHDUFK IRFXVHG RQ LQWHUDFWLRQV DQG DVVXPHG \
SHUFHSWLRQV EHWZHHQ WKH PHPEHUV RI WKH 60:* 7KH HPSKDV
DQG FR RSHUDWLRQ FR RSHWLWLRQ FRPPXQLFDWHG UDWKHU V
PHWKRGV VXFK DV QHWZRUN DQDO\WLV WKDW IRFXV RQ WKH
FRPPXQLFDWLRQ LQ JURXSYV ZLOO QRW EH DEOH WR FROOHFW WK
,Q EHOLHYLQJ WKDW RQH VKRXOG QRW VHSDUDWH HYHQWYV
FRPPXQLFDWHG FR RSHWLWLRQ DQG GHFLVLRQ HIIHFWLYHQHVV
60:* DQG LWV VRFLDO FRQWH[W JURXS DQG RUJDQLVDWLRQDO O
ERWK DEOH DQG VXLWDEOH WR FROOHFW GDWD RQ FRPPXQLFDW|
WKH 60:*V SULPDU\ XQLWV RI DQDO\WVLVY DQG WKHLU FRQWH[W V
,Q OHDQLQJ PRUH WRZDUGYV VXEMHFWLYLVP WKH UHVHDUF
GRLQJ LW ZDV DVVXPHG WKDW WKH PHUH IDFW WKDW SHUVRQV |
IRU WKHP DQG WKHLU VXEVHTXHQW EHKDYLRXU LV LQIOXHQFHG
EHWZHHQ pREVHUYHGYTY DQG pSHUFHLYHGY GDWD RU YDULDEOHYV
LOQVWDQFH REVHUYHG GHFLVLRQ HIIHFWLYHQHVY LQ WHUPV RI
RUJDQLVDWLRQV PDQDJHG E\ WKH 60:*V DQG HVVHQWLDOO\ FRQ
$OVR PREVHUYHGY FR RSHWLYH PL[ E\ WKH UHVHDUFKHU HVVH
SDUWLFXODU IUDPHZRUN SHUFHLYHG E\ LWV RULJLQDWRU TKH
WKH FRQWH[W RI WKLV UHVHDUFK UHIHUV WR pSHUFHLYHG E\ WKF
Rl WKH 60:* UHVSHFWLYHO\



&RQVWUDLQWYV

7KH PRVW VLIQLILFDQW FRQVWUDLQW ZDV OLPLWHG DFFHVYV
DQG PRQH\ 7KH PDLQ XQLWV RI DQDO\VLV ZHUH 60:*V ZKRVH Pt}
ZLWK KLJK vDODULHVY DQG IURP WKHLU FRPSDQ\TV SRLQW RI YLH
QRW RZQHG E\ WKH FRPSDQ\ PHDQW WLPH VSHQW RQ DFWLYLWL
PRQH\ DQG WLPH VSHQW LQ DFWLYLWLHY XQUHODWHG WR ZRUN |
WKHLU 60:*V WR SDUWLFLSDWH LQ WKH UHVHDUFK WKH DPRXQW
ZRXO0OG QHHG WR EH FDOFXODWHG DQG upVROGYT WR WKH FRPSDQLH

OHWKRGV IRU GDWD FROOHFWLRQ ZRXOG WKHUHIRUH KDYH \
DPRXQW RI WLPH DW WKH DSSURSULDWH WLPH ZKLOVW DW WKH
W\SH RI GDWD QHHGHG WR DQVZHU WKH UHVHDUFK TXHVWLRQV L
IRU LQVWDQFH QRW ZKHQ WKH 60:*V DUH RQ KROLGD\ OHDYH D
WLPH ZKLOVW DOVR FRQYHQLHQW IRU WKH SDUWLFLSDQWYV IRU
SDUWLFLSDWLRQ ZRXOG EH PLQLPDO

(WKLFDO FRQVLGHUDWLRQV DOVR OLPLWHG WKH zZD\ E\ ZKLF
DQG +XEHUPDQ " JRU LQVWDQFH SDUWLFLSDQWY LQYROYHG
WKH VWXG\ LQYROYHV LQ WHUPV RI UHVRXUFHV DQG PHWKRGYV
LQYROYHG LQ WKH VWXG\ ZRXOG KDYH WR JDLQ VRPHWKLQJ IURP
WKH VWXG\ ZRXOG KDYH WR HQVXUH FRQILGHQWLDOLW\ WR SDUW

JXUWKHUPRUH WHFKQLFDO RU PHWKRGRORJLFDO OLPLWDW
FROOHFWLRQ DOVR LQIOXHQFHG WKH FKRLFH RI PHWKRGV XV
DSSURSULDWHQHVVY WR FROOHFW GLIITHUHQW W\SHV RI GDWD 7DE

6RXUFH RI HYLGHQFBMSSURSULDWH XVH ,QDSSURSULDWH XVH
6HFRQGDU\ VRXKUIHMVQDPHY UHIHUHQFHV DQBKIE® WDLWP @HHIGHG DUH VSHFLILF
DUFKLYHV GRFXHHHQWY DUH QHHGHG ZKHQF X DIFF@WY IRVRP DOLW\ RI GRFXPH

SDUWLFLSDQWY RUJDQLVDWLRQHMBOGWNNREEMHFWLY LW\
,QWHUYLHZV ZKHQ SHUFHSWLRQV DUH QHHGZHKH® Q|GR BMKHHRUOWMILYHW IDIDFWV QHHG

4XHVWLRQQDLUHVYSHFLILF IRFXYV 7KH JUHDWHUWBGHWKMHGRF XV WK H

PRUH VWUXFWXUHG WKH\ PXVW EH
2EVHUYDWLRQ ZKHQ HYHQWV QHHG WR EH VWXIGH@GWLOHUHDOY WUP ®WLPLWHG 7KH
VWUXFWXUHG QRWZLWKLQ D FRQWH[W DFFRUWGLPQH DWBRLOMREPGHH WKH PRUH VWUXF

I[UDPHZRUN PXVW EH
3K\WLFDO DUWHIDZFWH\Q FXOWXUDO IHDWXUHYV DZRKHOQLQWHBKWVDYRMROELOLW\ LV Ol

WHFKQLFDO RSHUDWLRQV DUH QHHIG HVGHOHFWLYH
7TDEOH ODLQ PHWKRGV VRXUFHV RI HYLGBYHB BQG "WKG@® LU D

OLQWI]EHUJ



$V FDQ EH VHHQ IURP 7DEOH TXHVWLRQQDLUHY DQG LQW
WKH UHTXLUHG SHUFHLYHG GDWD RQ FR RSHWLWLRQ DQG GHFL)
VHFRQGDU\ VRXUFHV DQG DUWHIDFWYVY ZRXOG EH DSSURSULDWH
RSHWLWLRQ W ZDV WKHUHIRUH GHFLGHG WKDW WKH UHTXLUHG
60:*VY PHPEHUVY DQG OHDGHUV E\ WKH 60:*VY KLJKHU PDQDJHPHC
FRXOG EH FROOHFWHG XVLQJ TXHVWLRQQDLUHY DQG LQWHUYLHZ
REVHUYHG GDWD FRXOG EH FROOHFWHG XVLQJ VWUXFWXUHG |
FRPELQDWLRQ 7DEOH

SHUFHSWLRQV

:KRVH ZKR 2Q ZKDW LVVXH ZKDW OHWKRG KRZ
60:* FR RSHWLYH PL[ FRPPXQLFDWHG LQ 2&MWURQ D WIL RIQW
PHPEHUV GHJUHH RI FRPSHWLWLRQ LOQWHUYLHZV

OHDGHUt GHJUHH RI FR RSHUDWLRQ
t GHJUHH RI FR RSHWLWLRQ
SHUFHSWLRQV RQ FR RSHWLWLRQ LWV UHODWLRQYV
HIITHFWLYHQHVV LWV HQFRXUDJHPHQW E\ FRQWHI[W

60:* GHFLVLRQ HIIHFWLYHQHVYV TXHVWLRQQDLUHYV C
PHPEHUV £ LQ WHUPV RI SURFHVYV LOQWHUYLHZV
OHDGHUtf LQ WHUPV RI GHFLVLRQV
2UJDQLVDWHRDVMYRQ HIITHFWLYHQHVV TXHVWLRQQDLUHYV

FXVWRPHWYVLQ WHUPV Rl FRQVHTXHQFHV
60:*1V KLIKHRURSHWLYH PL[ HQFRXUDJHG LQ LQWHUYLHZV
PDQDJHPHQWRUJDQLVDWLRQDO FRQWH[W TXHVWLRQQDLUHV

SHUFHSWLRQV RQ FR RSHWLWLRQ DQG LWV UHODWLR
HITHFWLYHQHVV
60:* PHPEHBFY® RSHWLYH PL[ HQFRXUDJHG LQ LOQWHUYLHZV
OHDGHWRUJDQLVDWLRQDO FRQWH[W

7EOH OHWKRGV XVHG WR FROOHFW GDWD RQ SH

2EVHUYDWLRQV
‘KRVH ZKR 2Q ZKDW LVVXH ZKDW 8VLQJ PHWKRG KRZ
60:* FR RSHWLYH PL[ FRPPXQLFDWN® WRFMH-UMIGQREVHUYDWLF
PHPEHUV $ GHJUHH RI FRPSHWLWLRQ
OHDGHU t GHJUHH RI FR RSHUDWLRQ
+ GHJUHH RI FR RSHWLWLRQ

60:*V FR RSHWLYH PL[ HQFRXUDJHG MLFRQGDU\ VRXUFHV DUW
FRQWH[W $ RUJDQLVDWLRQDO FRQWH[W

+ JURXS FRQWH[W

7TDEOH OHWKRGY XVHG WR FROOHFW GDWD RQ RE



$Q LPSRUWDQW GLVWLQFWLRQ PDGH LQ WKLV WKHVLV LV WK
YDULDEOHY 7KH IRUPHU W\SH UHIHUV WR YDULDEOHV ZKRVH YL
PHPEHUV DQG OHDGHUV ZKHUHDV WKH ODWWHU W\SH UHIHUY\
SHUFHSWLRQV RI QRQ 60:* PHPEHUV ZKLFK PD\ LQFOXGH WKH UH\
WKH RUJDQLVDWLRQTV FXVWRPHUV 7KLV GLVWLQFWLRQ LV QRW

7TKH GDWD FROOHFWHG XVLQJ WKHVH VSHFLILHG PHWKRGYV
SLFWXUH RI WKH UHODWLRQVKLS EHWZHHQ D 60:*fV FRPPXQLFDW
ZLWKLQ WKHLU VRFLDO FRQWH[W LQ VR GRLQJ D PRGHO RI W
PDQDIJHPHQW RI D 60:*V GHFLVLRQ HIIHFWLYHQHVYVY FDQ EH GHY
WKLFN GHVFULSWLRQV DQG WULDQJXODWLRQ ZKHUHE\ WKH HPSK
DGGUHVVLQJ WKH UHVHDUFKfV SUHSRVLWLRQV DQG DQVZHULQJ V
IRFXVHV RQ VSHFLILF DVSHFWYVY ORRNLQJ DW WKHP IURP GLIIHUHQ

6HOHFWLRQ RI FDVHV

,QWHJUDO WR WKH PHWKRGVY XVHG DUH WKH FKRLFHV WKDW
XVHG LQ WKH VWXG\ 7HFKQLFDOO\ WKH ZRUG uVDPSOHYT LV QRYV
JHQHUDOLVH WKH ILQGLQJV RQ WKH FDVHV WR WKHRUHWLFDO Sl

7KH UHDVRQV DQG LQIOXHQFHV XQGHUSLQQLQJ WKH GHFLVL
WKH VWXG\ ZLOO EH RXWOLQHG LQ WHUPV RI KRZ WKH\ LQIRUPH
DQG 60:*V

&KRLFH RI ORFDWLRQ

$OPRVW IURP WKH YHU\ VWDUW RI WKH VWXG\ WKH GHFLVLR!
EXVLQHVVHV LQ &UHWH *UHHFH 7YKHUH ZHUH D QXPEHU RI UHDVR
t DFFHVVLELOLW\ WR RUJDQLVDWLRQV LQ &UHWH ZDV HDVLHU
KDG DFFHVV WR ERWK RUJDQLVDWLRQV DQG LQIRUPDWLRQ
WKH UHVHDUFKHU ZDV IDPLOLDU ZLWK WKH FXOWXUH KDYLQ
VKRXOG DVVLVWDQFH EH QHHGHG LW ZRXOG EH PRUH UHDGL
D VWXG\ LQ WKH DUHD ZRXOG GHYHORS FDUHHU RSSRUWXQL\
FRVW ZRXOG EH PLQLPDO VLQFH WKH UHVHDUFKHU KDG D KR
WUDQVSRUW ORZ

H +H+ +H ++



JURRVKH YHU\ VWDUW LW VHHPHG XVHIXO WR FRQWDFW WK
UHFRPPHQGDWLRQV UHIHUHQFHV DQG FRQWDFWV 2ZLQJ WR WKF
EHIRUH RQ D UHVHDUFK SURMHFW ZLWK WKH 8QLYHUVLW\ RI &UH
&KDPEHUTV 3UHVLGHQW 'XULQJ D GLVFXVVLRQ UHJDUGLQJ WK
&KDPEHUYV 3UHVLGHQW LW ZDV GHFLGHG WKDW WKH &KDPEHU ZI
DQG WKDW VXFK DVVLVWDQFH FRXOG EH JLYHQ E\ WKH $GYDQFH
WKH UHVHDUFKHU ZDV DOUHDG\ DFTXDLQWHG ZLWK

7KH $GYDQFHG &RQVXOWDQW OU .RNNLQLV ZDV UHVSRQ
SURJUDPPHV FRQIHUHQFHV HWF WKDW DUH HLWKHU FRQGXFW
+HUDNOLRQ ,Q DGGLWLRQ KH FR RUGLQDWHY PDQ\ Rl WKH SUHV\
EURFKXUHV QHZVOHWWHUV SUHVV FRQIHUHQFHV DQG SXEOLF |
SHUVRQ ZKR KDV WKH PRVW GLUHFW FRQWDFWV ZLWK EXVLQHVV
GLUHFWRU RI D EXVLQHVV KLPVHOI

'LVFXVVLRQV WKDW WRRN SODFH EHWZHHQ 0OU .RNNLQLV DQ
WR WKH FDVHV VHOHFWHG LQ WKH VWXG\ DQG WKH ZD\ E\ ZKLFK
PDGH KHUH WR UH FRQVWUXFW WKH UHDVRQLQJ EHKLQG HDFK RI
WKDW WKH GHFLVLRQV ZHUH QRW PDGH LQ WKH VWUDLJKWIRUZD
WKH\ pHPHUJHGY DV D UHVXOW Rl FRQVWDQW GLDORJXH EHWZHFE
FRQWDFW SHUVRQV LQ WKH RUJDQLVDWLRQV WKDW ZRXOG SDUYV
PRGLILHG LQ YLHZ RI PDNLQJ WKHP PRUH RSHUDWLRQDO WKH SU
GHFLVLRQV ZHUH PDGH LV QRW DV FOHDU DV LW PD\ DSSHDU LQ
HOHPHQWY RU GHWDLOV WKDW PD\ KDYH SOD\HG D UROH ZLOO EH
PDGH WR PDLQWDLQ FRKHUHQFH LQ WKH GHFLVLRQ PDNLQJ UDWL|

&KRLFH RI LQGXVWU\

6HUYLFHVY DFFRXQW IRU ILIW\ ILYH SHUFHQW RI WKH LVO
VHFWRU RI WKH &UHWDQ HFRQRP\ LV WRXULVP DFFRXQWLQJ IRU
RI WKH LVODQG WKH EHDXWLIXO ODQGVFDSH DQG WKH UHPDUN
YLVLWRUV D \HDU ", QWHUNULWL © ,Q EHLQJ WKH PR
SURYLGHG LWVHOI DV D JRRG RSSRUWXQLW\ IRU UHVHDUFK DQG
PRVW RI OU .RNNLQLVY FRQWDFWY ZHUH LQ WKLV LQGXVWU\ DV
PRUH VSHFLILFDOO\ LQ KRWHO PDQDJHPHQW $V VXFK DFFHVV W
LQGXVWU\



&KRLFH RI FDVHVY EXVLQHVVHV DQG 60:*V

7KH PDLQ DLP RI WKLY UHVHDUFK ZDV WR H[SORUH WKH UHO
FR RSHWLWLRQ DQG LWV GHFLVLRQ HIIHFWLYHQHVV ZLWKLQ LWV
UHODWHG TXHVWLRQV 7KH HYLGHQFH IRXQG WR VXSSRUW QHJID)
GHYHORSLQJ D WKHRUHWLFDO pPRGHOYT RI WKH UROH RI FRPPXQL
7R EH DEOH WR XVH WKH HYLGHQFH DQG JHQHUDOLVH LW LQWR
GLUHFWO\ UHODWHG WR WKH PRGHO KDG WR EH NHSW FRQVWDQV
MKRPRIJHQHLW\Y KDG WR H[LVW DFURVV FDVHV ,Q WKLV FRQWH[W
KLHUDUFK\ DW VLPLODU RUJDQLVDWLRQV

2UJDQLVDWLRQDO VL]H DOVR LQIOXHQFHG VHOHFWLRQ /DU
DEOH WR GHYRWH WKHLU WLPH WR WKH UHVHDUFK UDWKHU WKDf
LQ WKHLU SRVVHVVLRQ $OVR ODUJH VL]HG EXVLQHVVHV ZRXO
IXQFWLRQV VWUXFWXUHVY SURFHGXUHV DQG SURFHVVHV WKDW
GHFLVLRQ HIIHFWLYHQHVY $OWKRXJK DFFHVV WR KRWHOV ZDV J
WKLYV DUHD RI WKH LQGXVWU\ DQ RSHQ PLQG ZDV NHSW LQ WK
EXVLQHVVHVY FRXOG EH FRQWDFWHG HJ WUDYHO DJHQFLHV V
FULWHULD ZDV GHYHORSHG WR JXLGH VHOHFWLRQ RI SDUWLFLSD!

GULWHULRQ IRU SDUWLFLSDWLRQ
EXVLQHVVHYV DOO VSHFLDOLVLQJ LQ WKH VDPH DUHD RI WKH LQGXVWU\ DQG

7KH EXVLQHVVHV PXVW SRVVHVV WKH VSHFLILF FKDUDFWHULVWLFV RI 60:*V

60:*V PXVW EH RI VLPLODU VL]H H[SHFWHG EHWZHHQ DQG PHPEHUV

7KH EXVLQHVVHV PXVW RIIHU FRPPLWPHQW WR WKH UHVHDUFK LQ WHUPV RI \

ZKHQ XVLQJ WKH PHWKRGV RI GDWD FROOHFWLRQ

7KH KLJKHU PDQDJHPHQW RI WKH 60:*V PXVW EH DFFHVVLEOH DOVR IRU DQ LQ\

7KH EXVLQHVVHY PXVW KDYH FXVWRPHU UHYLHZ ILJXUHYVY DYDLODEOH DQG DFFH

7TEOH $ VHW RI FULWHULD GHYHORSHG IRU VHOHFWLQ.

7KH JHQHUDO SURFHVV E\ ZKLFK LQLWLDO FRQWDFWYV ZLWK .
7TKH DGYDQFHG FRQVXOWDQW ZRXOG FRQWDFW WKH *HQHUDO 0D
DQG WKRVH ZKLFK ZRXOG DJUHH WR SDUWLFLSDWH ZRXOG WKHC
IRUP zDV DJUHHG XSRQ E\ ERWK WKH UHVHDUFKHU DQG WKH $GY
RXWOLQHG RQ VLGHV Rl $ VL]HG SDSHU WKH UHVHDUFKfV WRS
DQG ZKR WKHVH SDUWLFLSDQWYV ZHUH DQG WKH EHQHILWYV RI S

J)LQGLQJ DSSURSULDWH EXVLQHVVHV WR SDUWLFLSDWH LQ V
DW ILUVW :KHQ YLVLWLQJ VRPH RI WKH EXVLQHVVHV WKDW FODL
EXVLQHVVHYVY ZHUH LQDSSURSULDWH IRU WKH UHVHDUFK &HUWDL
PHPEHUV WKDW WKH\ UHIHUUHG WR DV D pPDQDJHPHQW JURXST



PDNH GHFLVLRQV WRJHWKHU ,Q IDFW WKHLU LQWHUDFWLRQ ZDV
EHWZHHQ HDFK PDQDJHULDO PHPEHU DQG WKH RUJDQLVDWLRQT
WRIJHWKHU DV D JURXS PHDQW WKDW WKH UHVHDUFKHU ZRXOG EF
FROWUDGLFWLRQ WR WKH DLPV RI WKH UHVHDUFKHU ZKR ZLVKHC
LQ D FRQWULYHG DUWLILFLDOO\ FUHDWHG RQH DV ZRXOG KDYH E
LQ WKH VWXG\

$QRWKHU RUJDQLVDWLRQ FRQWDFWHG KDG D JURXS FR R
FRPSDQLHV HDFK JURXS OHG E\ D PDQDJHU DQG VR LQ WKHRU\
FRPSDQ\ ZLWK D OHDGHU WKH FR RUGLQDWRU EXW WKH WLW
RUGLQDWRU ZDV JLYHQ WKH SRVLWLRQ D IHZ PRQWKY EHIRUH ZH
PHHWLQJ 7KH PDQDJHUV RI HDFK JURXS EDUHO\ LQWHUDFWHG ZL
GRQH RQ D RQH WR RQH EDVLV 7KHUH ZHUH DOVR EXVLQHVVHYV
EHFDPH DSSDUHQW WKDW WKHLU SDUWLFLSDWLRQ ZRXOG FUHDW
JUHDWHU DFFHVV ZDV UHTXLUHG

%\ WKDW SRLQW WKH DGYDQFHG FRQVXOWDQW VXJJHVWHG
VLQFH WKH\ ZHUH PRUH RUJDQLVHG DQG LW ZRXOG EH HDVLHU
FRPSDUHG EHWZHHQ WKHP 8SRQ FRPLQJ LQWR FRQWDFW ZLWK L
VRPH IDPLO\ RZQHG VRPH EXVLQHVV RZQHG HWF WKH LPSRUW
FOHDUHU $V D UHVXOW DIWHU PDQ\ GLVFXVVLRQVY DQG FRQWD
SDUWLFLSDWH LQ WKH VWXG\ DQG IXOILOOHG WKH UHTXLUHG FUL
$WKHQV DQG 0DULV RZQHG E\ D IDPLO\ IURP &UHWH 7KH $OGHP
OHYHO ZKLOVW WKH ODULV FKDLQ KDV KRWHOV DW DQG VW
RSHUDWLQJ LQ WKH VDPH UHJLRQ RI WKH LVODQG +HUVRQLVYV
LQIRUPDWLRQ RQ WKH FKDLQV DQG KRWHOV DUH SURYLGHG LQ W
XVLQJ WKH PHWKRGRORJ\ GHVFULEHG LQ WKLY FKDSWHU DUH GLYV

(DFK KRWHO LQ ERWK FKDLQV ZDV PDQDJHG E\ D 60:* ZLW
UHJXODUO\ DV D JURXS DQG PDGH GHFLVLRQV FROOHFWLYHO\ )
KRWHOV DWWUDFWHG FXVWRPHUV LQ WKH VDPH ZD\ DVVHVVHG V
FXVWRPHU VDWLVIDFWLRQ VXUYH\V RSHUDWHG LQ WKH VDPH P
WKHUHIRUH VHFXUHG 7KH EXVLQHVVHV WKDW ZHUH QRW VHOHFV
DQG MXVWLI\LQJ WKHLU QRQ SDUWLFLSDWLRQ LQ WKH VWXG\
,Q WKLV FKDSWHU FHUWDLQ WHUPV ZLOO EH XVHG WR UHIHL
7KH KRWHO FKDLQV ZLOO EH UHIHUUHG WR DV WKH pRUJDQL
7KH KRWHOV WKDW WKH 60:*V PDQDJH ZLOO EH UHIHUUHG
7KH 60:*V ZKLFK WHFKQLFDOO\ DUH WKH FDVHV LQ WKLV VYV
7KH PDQDJLQJ GLUHFWRUV ZKR DUH WKH VRQV RI WKH IRXC
PHPEHUV RI WKH FKDLQVY ERDUG RI GLUHFWRUV ZLOO EH Ut}

H +H+ +H +H



¥ 7KH FXVWRPHUV RI WKH KRWHOV ZKR SDUWLFLSDWH LQGLU
KRWHO VHUYLFH WKH\ H[SHULHQFHG LV LQGLFDWHG LQ WKH
SURYLGHG E\ WKH KRWHOVY PDQDJHPHQW ZLOO EH UHIHUUH
7KH WHUPV ZLOO DOVR EH XVHG LQ RWKHU FKDSWHUV LQ WK

OHWKRGRORJ\

(DFK RI WKH PHWKRGV XVHG ZLOO EH GHVFULEHG LQ WHUPYV
VSHFLI\LQJ VDPSOLQJ FKRLFHVY DQG WKH SURFHGXUHY DQG LQVW
NHSW LQ PLQG WKRXJK LV WKH FRQWLQXRXV UHILQHPHQW R
FRPSOHWHQHVYV DQG HQWKXVLDVP LGHDOLVP DQG SUDJPDWLYV
YLDELOLW\ DOO EHFDPH LQHYLWDEOH

7KH PHWKRGYV ZHUH VHOHFWHG RQ WKH EDVLV RI WKHLU DEL
UHVHDUFKYV TXHVWLRQV DQG WKHUHIRUH WKH FRQFHSWXDO IUI

OHWKRGRORJLFDO IUDPHZRUN

JLIXUH 7TKH UHODWLRQVKLS EHWZHHQ WKH FRQFHSWXDO

'LWKLQ D FDVH VWXG\ DSSURDFK WKHVH PHWKRGV DLP WR
QDWXUH RI WKH UHVHDUFK :LWKLQ D VSHFLILF WLPH SHULRG
RSHWLWLRQ DQG WKH GHFLVLRQ HIIHFWLYHQHVYV RI VHYHQ 60:*V
FROQWH[W (DFK RI WKH 60:*V ZRXOG VHUYH DV D FDVH LQ WKH UH'



OHWKRGRORJLFDO VWDJHV

7TKHUH ZHUH WKUHH PDLQ PHWKRGRORJLFDO ¥YWISIHYD W KBG
,PSOHPHQDNIBDICRKPWWKIRERXQGDULHY EHWZHHQ HDFK VWDJH ZHUH
DQG WKHUH ZDV D FHUWDLQ DPRXQW RI LWHUDWLRQ DQG RYHUOD

JLIXUH 3KDVHV RI WKH PHWKRGRORJLFDO SUR

7KH VWDJHV LQGLFDWH WKH W\SHV RI DFWLYLWLHVY WKDW
SURFHVV ZKHUHE\ WKH DLP ZDV WR FROOHFW GDWD WKDW ZRXOG
DQG TXHVWLRQV DW DFFHSWDEOH OHYHOV RI YDOLGLW\ DQG UHC(
WKLUG VWDJH LQIRUPHG DGGLWLRQDO GDWD WKDW QHHGHG WR
&ROOHFWLRQ RI GDWD UHYHDOHG IXUWKHU DUUDQJHPHQWYV WKD
WKH LOQVWUXPHQWY XVHG $00 WKH PHWKRGV WKDW ZLOO EH GHYV

7TKH ILUVSBWMWDUEBYYRQYHG PDNLQJ DUUDQJHPHQWY ZLWK SL
GHVLJQ SLORW DQG UHILQH PHWKRGV WKDW ZRXOG EH XVHG LQ
WKDW LW VHW WKH FRQGLWLRQV QHHGHG WR DOORZ WKH GHVLU
ERWK WKH RUJDQLVDWLRQVY PDQDJLQJ GLUHFWRUV DQG 60:*V
RUJDQL]DWLRQV ZHUH PDGH WR JDLQ IDPLOLDULW\ ZLWK WKH 60
DQG WKH PDQDJLQJ GLUHFWRUYV 7KH PHWKRGRORJLFDO SURFHVYV
WKH 60:* OHDGHUV DQG DQ\ LVVXHV RQ UHTXLUHPHQWY DQG FRC
DOVR VXJJHVWHG WKDW IXUWKHU LQIRUPDWLRQ DQG DUUDQJHPH
ZLWK WKH OHDGHUV UHODWLQJ WR WKH PDQDJLQJ GLUHFWRUV
REVHUYDWLRQ IRUPV ZHUH SLORWHG LQ HDUO\ -XO\

7KH VHFRQBSWOMWMPHDWDWLRQ HVVHQWLDOO\ FRPSULVHG WKH
GDWD RQ WKH YDULDEOHY FULWHULD DQG LQGLFDWRUVY ZRXOG E
LOWHUYLHZV ZLWK WKH PDQDJLQJ GLUHFWRUV LQWHUYLHZV ZLW
REVHUYDWLRQ TXHVWLRQQDLUHY WR 60:* PHPEHUV PDQDJHULCLC
GLUHFWRUV 7KHVH PHWKRGVY ZLOO EH GHVFULEHG LQ GHWDLO L
FROOHFWLQJ GDWD IURP WKH 60:*V LQ WKDW WHQXUH DPRQJVW
FROWUDFWHG RQ DQ DQQXDO EDVLV ZKHUHDV RWKHUV ZHUH FRQ
WR HQG RI 2FWREHU $V VXFK GDWD RQ REVHUYDWLRQV DQG
FROOHFWHG EHWZHHQ ZLWKLQ WKH VHDVRQDO WLPH SHULRG )XL



WHK WZR RUJDQLVDWLRQV WKH ILUVW WZR PRQWKY DQG WKH ODV\
WKH ZRUNORDG SUHVVXUH DVVRFLDWHG ZLWK WKH RSHQLQJ DQG
IRU WKLY VWDJH KDG WR WDNH SODFH EHWZHHQ WKH UHPDLQLQJ
FRPPLWPHQWY ZLWK WKH XQLYHUVLW\ DV D WXWRU XQWLO WKH
REVHUYDWLRQ IRUPV ZRXOG KDYH WR SUHFHGH WKH PDLQ GDWD
WR WKH PRQWKV RI -XO\ DQG $XJIXVW

7KH DLP RI WKH YWDIOXDEMR/® RHDVVHVY WKH DGHTXDF\ Rl WKH
WKH UHVHDUFKYV TXHVWLRQ DQG LGHQWLI\ DGGLWLRQDO GDWD
FURVV FKHFN SUHOLPLQDU\ ILQGLQJV 7KH DFWLYLWLHV LQFOXGF
RI HDFK 60:* QRQ OHDGHUV LQWHUYLHZV ZLWK OHDGHUV RI
SUHSDULQJ GDWD ILOHV HQWHULQJ GDWD 7KLV VWDJH QHHG Q
OHDGHUV DQG WKH WZR UHTXLUHG 60:* PHPEHUV ZHUH DFFHVVLE
DQQXDO EDVLV

7TKH PHWKRGV XVHG

7KH YDULDEOHV FULWHULD LQGLFDWRUV DQG PHDVXUHV IF
UHVHDUFKfV SUHSRVLWLRQV DQG TXHVWLRQV ZHUH GLVFXVVHG
IUDPHZRUN WRJHWKHU ZLWK WKH IUDPHZRUNV XSRQ ZKLFK WKF
KRZ WKH\ ZHUH HPSOR\HG WR FROOHFW GDWD RQ WKHVH YDULI
RXWOLQHG 7KH VHTXHQWLDO RUGHU DVVRFLDWHG ZLWK WKH XVF

$V GLVFXVVHG LQ WKH FKDSWHU WKUHH FRPPXQLFDWHG F
VRFLDO LQWHUGHSHQGHQFH ZDV H[DPLQHG LQ WHUPV Rl WZR P
)RU HDFK 60:* GDWD IRU SHUFHLYHG FR RSHWLYH PL[ LQ ERWK
JURXS PHHWLQJV ZHUH GHULYHG XVLQJ UHOHYDQW TXHVWLRC
TXHVWLRQQDLUHY ZKLFK ZDV FRPSOHWHG E\ WKH JURXS PHPEHU
WKH UHVHDUFKHU $OVR IRU HDFK 60:* GDWD IRU REVHUYHG F
GHULYHG XVLQJ REVHUYDWLRQ ZKHUHE\ WKH UHVHDUFKHU REVH
IRUPY 7KH FRQVWUXFWV XVHG IRU FRPSHWLWLRQ DQG FR RSHUL
UHODWLRQV DQG JURXS PHHWLQJV ZHUH EDVHG RQ -RKQVRQ T
FKDSWHU WZR

'"HFLVLRQ HIIHFWLYHQHVV RI D 60:* DV D PHDVXUH RI D 60:
WHUPV RI WKUHH PDLQ FULWHULD WKH SURFHVV E\ ZKLFK GHFL\
GHFLVLRQV DQG WKH FRQVHTXHQFHV RI WKH GHFLVLRQV PDG
SHUFHLYHG GHFLVLRQ HIIHFWLYHQHVV LQ WHUPV RI ERWK SUR!
TXHVWLRQV LQ WKH pSRVW REVHUYDWLRQ TXHVWLRQQDLUHY 'DW



ZHUH GHULYHG IURP WKH RUJDQLVDWLRQTV FXVWRPHU VDWLVIDF'
KRWHO 60:* DQG UHOHDVHG RIILFLDOO\ DW WKH HQG RI HDEFK
HITHFWLYHQHVYVY ZHUH EDVHG RQ 3UHVFRWW{TV IUDPHZRUN GL

JLIXUH 6HTXHQWLDO RUGHU RI PHWKRGYV

7KH LQIOXHQFH RI WKH VRFLDO FRQWH[W JURXS DQG RUJI
60:*MV GHFLVLRQ HIITHFWLYHQHVY DQG WKH FR RSHWLWLRQ FRPP>
LOWHUYLHZV DQG TXHVWLRQQDLUHYV 7KH HPSKDVLV ZDV RQ FROGO

7TKH PHWKRGV XVHG WR FROOHFW GDWD LQFOXGHG REVI
TXHVWLRQQDLUHYVY PDQDJHULDO TXHVWLRQQDLUHV FXVWRPHU
VRXUFHV

/IDQJXDJH LV WKH NH\ WR XQGHUVWDQGLQJ WKH FRQVFLRX
N&DUOH\ ° 4AXHVWLRQQDLUHV PDNH XVH RI ODQJXDJH DQG FD(
KHOG E\ WKRVH ZKR FRPSOHWH WKHP 7KHUH ZHUH WKUHH W\SFH
DGGUHVV WKH UHVHBRY¥WIREVXHWWMWRRY TXHVWLRQQDWDUHY PD
FXVWRPHU VDWLWVIDHFWIRQWHIWUIYBW QRW GHYHORSHG QRU DGPLQ
UHVXOWY IURP WKH VXUYH\V FRQGXFWHG DQG DQDO\WHG E\ WKH
JLYHQ WR WKH UHVHDUFKHU



2EVHUYDWLRQ

2EVHUYDWLRQ ZDV XVHG DV D PHWKRG IRU VWXG\LQJ WKH R
DVVRFLDWHG ZLWK FRPSHWLWLYH DQG FR RSHUDWLYH FRPPXQL
PDQLSXODWLYH DQG DEOH WR H[DPLQH WKH FR RSHWLYH FRQWHC(
JURXS PHHWLQJV REVHUYDWLRQ DV D PHWKRG ZDV FKRVHQ IR
FRPPXQLFDWHG LQ WKH 60:*VY PHHWLQJY $V D PHWKRG REVHU
H[SHQVLYH VHOHFWLYH DQG ELDVHG WKH JURXS PD\ EHKDYH Gl
PHDVXUHV ZHUH WDNHQ IRU PLQLPLVLQJ WKHVH ZHDNQHVVHV

6LQFH REVHUYDWLRQ RI 60:*V GXULQJ WKHLU PHHWLQJV KD
-XO\ DQG $XJIXVW VHH VHFWLRQ RQ WKH PHWKRGRORJLFDO VWD
QHHGHG WR EH DV VWUXFWXUHG DV SRVVLEOH -RKQVRQ DQG -
RSHUDWLYH DQG FRPSHWLWLYH PHVVDJHV LQ D JURXSTV FRPPXQ
WKH IRUP WKDW ZRXOG EH XVHG WR UHFRUG FR RSHWLYH PL[ FRF
WKDW ZRXOG EH XVHG DV D JXLGH IRU VXFK UHFRUGLQJ -RKQ\
WKHUHIRUH XVHG DV D EDVLV IRU LGHQWLI\LQJ DQG PHDVXULQJ E
DV VXFK REVHUYDWLRQ WRRN WKH IRUP RI D W\SH RI TXDOLWDW
RI WKH FRPPXQLFDWLRQ FRPSHWLWLYH DQG FR RSHUDWLYH ZDV

%YRWK WKH pREVHUYDWLRQ IRUPYT DQG WKH pPREVHUYDWLRQ
PL[ FRPPXQLFDWHG LQ WKH 60:* PHHWLQJY DUH SUHVHQWHG LQ
PRGLILHG D QXPEHU RI WLPHV XQWLO LW EHFDPH RSHUDWLRQ!
DGGUHVVLQJ GLIILFXOWLHY H[SHULHQFHG LQ WKH SUHYLRXV YHU
WKH REVHUYDWLRQ IRUP LQGLFDWHG WKDW LW ZDV YHU\ GLIILFX
FRPPXQLFDWHG E\ WKH JURXS PHPEHUV ZLWKRXW D VSHFLILF
LGHQWLILFDWLRQ DQG UHFRUGLQJ RI VXFK PHVVDJHV WKH ILQD
DFFRPSDQLHG E\ DQ REVHUYDWLRQ JXLGH WKDW SURYLGHG D VSt
JXLGH WKH UHOLDELOLW\ DQG YDOLGLW\ RI WKH REVHUYDWLRQ 7

2Q0\ RQH PHHWLQJ RI HDFK 60:* ZzZDV UHFRUGHG RQ WKH RE
PHHWLQJ WKH UHVHDUFKHU ZDV FRQWDFWHG E\ WKH VHFUHWDU
WLPH GDWH DQG ORFDWLRQ RI WKH QH[W SODQQHG PHHWLQJ
FRQILUPHG WKDW VKH ZRXOG EH DWWHQGLQJ 7KH UHVHDUFKFE
GLVWULEXWHG WKH SRVW REVHUYDWLRQ TXHVWLRQQDLUHV WR
HPSKDVLVLQJ FRQILGHQWLDOLW\ DQG VXPPDULVLQJ KRZ DQG E\ Z
VXEPLW LW RQFH FRPSOHWHG DQG ZKDW ZLOO WKHQ KDSSHQ WR

7R PLQLPLVH ELDV DQG DOORZ 60:* PHPEHUV WR EHFRPH ILC
FRPIRUWDEOH LQ KHU SUHVHQFH DOO WKH 60:*V ZHUH REVHUY
REVHUYDWLRQ XVLQJ WKH GLIITHUHQW YHUVLRQV RI WKH REVHUY



ZDV LQFOXGHG LQ WKH SRVW REVHUYDWLRQ TXHVWLRQQDLUH Wi
ZKHWKHU RU QRW WKH PHHWLQJ REVHUYHG ZDV pPW\SLFDOTY RI W
H[SODLQ ZK\

$OWKRXJK WKH SHULRG RI REVHUYDWLRQ LQ UHVHDUFK WU
\HDUV RU PRUH ")HWWHUPDQ * DQG WKH JUHDWHU WKH WLPH
EH YLHZHG DV FUHGLEOH LW LV JHQHUDOO\ DFFHSWDEOH E\ WKH
SURYLGHG WKH UHVHDUFKHU WULDQJXODWHV WKH UHVHDUFK PH
DUH RYHU GLIIHUHQW DSSURDFKHV LQ TXDOLWDWLYH REVHUYD
VKRUW WHUP REVHUYDWLR®R QHWKRRPHWKRGRORJ\

6KRUW WHUP IREWRHUWHW URGRUGLQJ REVHUYDWLRQV LQ WKH
NQRZQ DV pILHOGZRUNY 7KLV DSSURDFK ZDV XVHG ZKHQ UHFRL
(WKQRPHWKR®RORHYV WKH VWXG\ RI PHWKRGV WKDW JURXS PHPE
WKHLU DFWLYLWLHV VXFK DV FRPPXQLFDWLQJ PDNLQJ GHFLVLR
XVHG ZKHQ H[DPLQLQJ WKH SURFHVV DQG VW\OH RI WKH 60:*V{ G
REVHUYDW.LRMVUERPW¥ROYHYV WKH VWXG\ Rl ZKDW LV FRPPXQLFDWH
LQWHUSUHWDWLRQ DQG SUHVHQWDWLRQ ZLWKLQ WKH FRQWHI[W
DSSURDFK ZDV XVHG ZKHQ H[DPLQLQJ WKH QRQ YHUEDO FRPPXQ
RQ WKH REVHUYDWLRQ IRUP

)XUWKHUPRUH D TXDOLWDWLYH YHUVLRQ RI FRQWHQW DQDC
EHKDYLRXU DFFRUGLQJ WR ZKHWKHU WKH PHVVDJHV FRPPXQLFD
DQG RU FR RSHUDWLYH EDVHG RQ -RKQVRQ DQG -RKQVRQV

7KH UHOLDELOLW\ Rl DQ REVHUYDWLRQDO VWXG\ UHODWHYV
WKH WHQGHQF\ IRU D FRGHU WR FRQVLVWHQWO\ UH FRGH WKH V
SURYLGLQJ D FRGLQJ VFKHPH LQ WKH REVHUYDWLRQ JXLGH WKD
DQG DFURVV WKH 60:*V FDVHV REVHUYHG WKH UHVHDUFKHU ZD
WKDW WKH REVHUYDWLRQ IRUP ZDV FRPSOHWHG LQ WKH VDPH ZI
PLQLPLVH UDWKHU WKDQ WR HOLPLQDWH FRGLQJ HUURUV DOWR.
FRGLQJ HUURU LQ EHLQJ WKH RQO\ RQH DV D VLQJOH REVHUYHU
FRGLQJ RQ D SUH GHYHORSHG FODVVLILFDWLRQ VFKHPH

5HSURGXFLELOLW\ UHIHUV WR WKH WHQGHQF\ IRU D JURXS
WKH VDPH ZD\ ,Q SURYLGLQJ DQ REVHUYDWLRQ JXLGH WR HQVXL
FODVVLILHG LQ D SDUWLFXODU ZD\ WKH JXLGH PDGH LW SRVVLE
I XWX UH

7KH YDOLGLW\ RI WKH REVHUYDWLRQDO VWXG\ ZDV HQVXU
FDWHJRULHV RI puFRPSHWLWLYHQHVVY DQG pPFR RSHUDWLYHQHV\
GHILQLWLRQ IRU HDFK FDWHJRU\ 7KH FRGLQJ VFKHPH IRU UHFRL
-RKQVRQYV IUDPHZRUN IRU LGHQWLI\LQJ PHVVDJHV WKDW IC



DG FR RSHUDWLYHQHVV %DVHG RQ WKHVH VSHFLILF QRQ YHUE
FDWHJRULHY DQG FRGHG 7KHVH LQGLFDWRUV ZHUH EDVHG RQ OL
$V ZDV GLVFXVVHG LQ FKDSWHU WZR FDUH PXVW EH WDNHC
ZKDW PD\ DSSO\ WR RQH FXOWXUH PD\ QRW DSSO\ WR DQRWKHU
GHDO ZLWK WKLV FXOWXUDO LVVXH 7KH ILUVW ZDV WR GLVFXVV
&UHWDQ FXOWXUH DQG LWV GLITHUHQFHYV ZLWK RWKHU FXOWXUH)
GLIITHUHQFHV IRU FHUWDLQ QRQ YHUEDO EHKDYLRXU 7DNLQJ ER
SLORWHG D QXPEHU RI WLPHY DQG WKH UHVXOWY KHOSHG WR UH|

3RVW REVHUYDWLRQ TXHVWLRQQDLUHYV

7TKH SHUFHSWLRQV RI WKH 60:* OHDGHUV DQG RWKHU PHPE
GHFLVLRQV WKDW WKH JURXS PDNHV DQG WKH PL[ RI FR RSHWLW
WKH SUHVHQW UHVHDUFK WKURXJK WKH XVH RI VHOI FRPSOHWLRC(

,Q WHUPV RI WLPH HIILFLHQF\ VHOI FRPSOHWLRQ TXHVWLRC
+RZHYHU VXFK D PHWKRG LV RIWHQ DVVRFLDWHG ZLWK WKH U
FRPSOHWLRQ LQVWUXFWLRQV DQG URXWLQJ GLUHFWLRQV 7R
DGPLQLVWHUHG LPPHGLDWHO\ DIWHU WKH REVHUYDWLRQ DQG LU
LOVWUXFWLRQV RQ FRPSOHWLRQ SRVW FRPSOHWLRQ DQG FRQ
DUUDQJHPHQW ZDV DOVR FRQYHQLHQW EHFDXVH WKH DSSURSULD
WKH PHHWLQJ URRP $OVR WKH TXHVWLRQV LQ WKH TXHVWLRQC
WKRVH PHPEHUV RI WKH 60:*VY ZKR DWWHQGHG WKH SDUWLFXODU
,Q DGGLWLRQ WKH IDFH WR IDFH GLPHQVLRQ VHFXUHG D KLJK UD
WR FRPPLWPHQW RI WKH PDQDIJHPHQW ZKLFK ZDV VHFXUHG EHI
ZDV GHVLIJQHG WR DYRLG ORRNLQJ ORQJ DQG IRUELGGLQJ E\ WK
VLQFH WLPH zDV DQ H[WUHPHO\ OLPLWHG DQG H[SHQVLYH UHVRXI
FRGHG SULRU WR WKHLU DGPLQLVWUDWLRQ WR IDFLOLWDWH WK}

7KH LQLWLDO YHUVLRQV RI WKH TXHVWLRQQDLUHYVY ZHUH SLC(
VWXG\ FDVHV DQG $FFHVV WR WKHVH WZR FDVHV ZDV HDVLH
WKH\ ZHUH DFFRPPRGDWLQJ WRZDUGV WKH UHVHDUFKHU 7KH |
TXHVWLRQQDLUH IURP HDFK RI WKHVH 60:*V ZKR KDG LQFOXGH!
LOQTXLULQJ RQ TXHVWLRQ YDULDWLRQ PHDQLQJ WDVN GLIILFXOW
WLPLQJ 7KH IHHGEDFN IURP WKHVH SHUVRQV ZDV XVHG WR |
TXHVWLRQQDLUH WR VHFXUH WKH EHVW UHVXOWY SRVVLEOH 7DE



$VSHFW &RPPHQWYV E\ UHVSRQG&KIMH LQ UHILQHG YHUVL
TXHVWLRQ YDULDMWIIRAHTXDWH YDULHW\ PRVWO\PRROORHVRGHHQ B GHG
FRPSUHKHQVLYHQRASWUVRQDO LQDGHTXDWH DFOROWRE DTX¥FHV W L RRW VRPH RSHQ HQ
LQWHUHVW DWWHHUWIRR@QD O H[SUHVVLRQ DQG H[SBRRBVWREQWR RSHQ

HQGHG TXHVWLRQV

PHDQLQJ JRRG QRQH
WDVN GLIILFXOW\YHU\ HDV\ WR DQVZHU QRQH

IORZ DQG RUGHUYHU\ JRRG QRQH

VWUXFWXUH VRPH TXHVWLRQV DW HQG IEWHWRRXSILRWRHBPDOOHU JURXSV L

WRJIJHWKHU *HWV WLULQJ VLPLODU TXHVWLRQ VWUXFWXUH

VNLS SDWWHUQV QRQH QRQH

WLPLQJ IDU WRR TXLFN PLQXWHYV ORQJHU

RYHUDOO ZHOO EWHMQU JRRG QRQH

RWKHU MELDVY UHVHDUFKHU KDV SUH ®RIWRUPQGHG TEHUWRRQV WKDW DV

ZKDW JRHV RQ )DU WRR FORVHRUHBQREHQLRQYV

7TDEOH 4XHVWLRQQDLUH SLORWLQJ UHVXOW

7KH LQLWLDO YHUVLRQ RI WKH TXHVWLRQQDLUH LQFOXGHG
DYRLGLQJ FRGLQJ FRPSOLFDWLRQV ZKLOVW DOORZLQJ HDFK LWH|
DQG QHIJDWLYHO\ VWDWHG VWDWHPHQWY $PRQJVW WKH IHHGEDT
ZRXOG KDYH SUHIHUUHG VRPH VSDFH IRU VHOI H[SUHVVLRQ DQG
PRVW UHVSRQGHQWY IRXQG WKH TXHVWLRQQDLUH VLPSOH DQG T
R PLOQXWHYV WKH\ DOVR IRXQG WKDW WKH VLPSOLFLW\ OLPLW
UDLVHG

7KH UHILQHG TXHVWLRQQDLUH QHHGHG WR FDSWXUH DGGLW
LWV HDVH RI FRPSOHWLRQ DQG YDOLGLW\ ORVW RI WKH LWHPYV
VFDOH ZLWK VFDOH SRLQWYV HDFK %DVHG RQ WKH IHHGEDFN
YDOLGLW\ RI WKH TXHVWLRQQDLUHV ZDV HQVXUHG DV IDU DV Z
GLVFXVVHG LQ H[LVWLQJ OLWHUDWXUH ,YWHPVY RQ FRPSHWLWLY
PHHWLQJY DQG ZRUN UHODWLRQV ZHUH EDVHG RQ -RKQVRQ DQG
GHFLVLRQ HIITHFWLYHQHVYV ZHUH EDVHG RQ BUHVFRWWY{V IUDPHZR

$v D UHVXOW RI WKH IHHGEDFN UHFHLYHG ERWK FORVHG H(
LQ WKH ILQDO YHUVLRQ RI WKH TXHVWLRQQDLUH 7KLV ILQDO YHL
RI WKH FULWHULD LQGLFDWRUV DQG PHDVXUHV UHODWHG WR \
KRZHYHU D WUDQVODWHG YHUVLRQ VLQFH WKH ODQJXDJH LQ W|
WUDQVODWHG VWDWHPHQWY DQG ZRUGV VKRZQ LQ WKLV (QJOl
FROQOQRWDWLRQV DV DFFXUDWHO\ DV WKH RULJLQDO *UHHN YHUYV
HOQFRXQWHUHG GXH WR WKLV ELOLQJXDO LVVXH LQ WKH HQWLUH



WKLV FKDSWHU 7R IDFLOLWDWH ODWHU DQDO\VLV RI WKH TXHVW
GLITHUHQW FRORXUHG SDSHU

7KH TXHVWLRQQDLUHY ZHUH DGPLQLVWHUHG WR DOO SDUWL
WKH PHHWLQJY ZHUH REVHUYHG 7KHUH ZDV D SUHOLPLQDU\ GL
FKDLUPDQ RI WKH PHHWLQJ SULRU WR WKH PHHWLQJ WR JDLQ K
DGPLQLVWHU WKHP ,Q DOO FDVHV WKH TXHVWLRQQDLUHV ZHUH
WKDW WKLV ZRXOG KHOS DYRLG GLVWUDFWLRQ GXULQJ WKH PHHYV

JRU ERWK $OGHPDU +RWHOV FDVHYV DQG 0ODULV +RWHOV
DQRG OHDGHU RI WKH JURXS LQWURGXFHG WKH TXHVWLRQQDLUEF
YROXQWDULO\ FRPSOHWH WKHP WKH TXHVWLRQQDLUHYV KDQGHG
WKH VHFUHWDU\ ZDV KDQGLQJ RXW WKH TXHVWLRQQDLUHV WKH
DQG SRVW FRPSOHWLRQ UHPLQGHG DERXW FRQILGHQWLDOLW\ D¢
FOHDU WR SDUWLFLSDQWYV WKDW RQO\ WKH UHVHDUFKHU ZRXOG
UHSRUWLQJ RI QDPHG UHVSRQVHV ZRXOG RQO\ EH SURYLGHG
'LUHFWLRQV ZHUH DOVR JLYHQ RQ KRZ WR VLJQ DQG VHDO WKH T

7KH SDUWLFLSDQWY ZHUH JLYHQ WKH TXHVWLRQQDLUHV LQ
DGGUHVVHG WR WKH DWWHQWLRQ RI WKH UHVHDUFKHU FDUH RI
UHVHDUFKHU NLQGO\ UHTXHVWHG WKDW WKH SDUWLFLSDQWYV FR|
GDWH RI WKH REVHUYHG PHHWLQJ DQG UHWXUQ WKHP VHDOHG LC
FROQOWDFW SHUVRQ IRU WKH UHVHDUFKHU DW WKDW RUJDQLVDWL
ZDV LQFOXGHG D WKDQN \RX OHWWHU

7KH TXHVWLRQQDLUHY ZHUH WR EH KDQGHG EDFN WR RU SR
7KH UHVHDUFKHU WKHQ FROOHFWHG WKH TXHVWLRQQDLUHYV IUR
GD\V $W WKH HQG RI HDFK UHJXODU LQWHUYDO WKH UHVHDU
UHWXUQHG WKH FRPSOHWHG TXHVWLRQQDLUHVY RU D UHPLQG
TXHVWLRQQDLUHY ZHUH FROOHFWHG E\ WKH UHVHDUFKHU ZLWK
ZDV REVHUYHG DQG EHIRUH WKH QH[W PHHWLQJ RI WKH 60:*

7KH FRQWDFW SHUVRQ IRU $OGHPDU +RWHOV ZDV 0V .DUDG
DOO WKH KRWHOV RI WKH FKDLQ SDUWLFLSDWLQJ LQ KH UHVHD
RUJDQLVDWLRQ WKH FKDLQ DQG KHU RUGHUV DQG OLQH RI
RUJDQLVDWLRQTVY PDQDJLQJ GLUHFWRUV LQ $WKHQV *UHHFH 7
VSHFLILF +RWHO PDQDJHU DQG FKDLUPDQ OHDGHU RI WKH 60:*



ODQDJHULDO TXHVWLRQQDLUHYV

7TKHVH ZHUH XVHG WR FROOHFW GDWD RQ SHUFHSWLRQV UF
UHODWLRQVKLS EHWZHHQ WKH 60:*VY] SHUIRUPDQFH DQG WKH F
TXHVWLRQQDLUHY ZHUH FRPSOHWHG E\ ERWK OHDGHUV RI WKH
RUJDQLVDWLRQV *LYHQ WKH OLPLWHG UHVRXUFH RI WLPH VHOI
ZKLOVW DOVR EHLQJ HIITHFWLYH LQ REWDLQLQJ WKH GDWD UHTXI
ROQH TXHVWLRQQDLUH ZDV FRPSOHWHG YLD WKH WHOHSKRQH
UHVSRQGHQW ZDV JLYLQJ KLV DQVZHUV FDVH

7KH TXHVWLRQQDLUHY ZHUH VHQW E\ SRVW ID[HG H PDLOH(
TXHVWLRQQDLUHYVY ZRXOG QHHG WR EH FRPSOHWHG ZDV QRW DV
TXHVWLRQQDLUH 7KH TXHVWLRQV LQ WKH PDQDJHULDO TXHVWLI
FR RSHWLWLRQ HQFRXUDJHG E\ WKH 60:*VY VRFLDO FRQWH[W 7K
UHVHDUFKHU VSRNH ZLWK WKH UHVSRQGHQWY EHIRUH WKH\ FR
UHTXLUHG IURP HDFK TXHVWLRQ 7KH TXHVWLRQQDLUH LV SUHVH

&XVWRPHU VDWLVIDFWLRQ VXUYH\V

&XVWRPHU VDWLVIDFWLRQ VXUYH\V ZHUH XVHG WR FROOHFW
WHUPV RI FRQVHTXHQFHY IRU ERWK TXRWHG DQG PHDVXUHG LQG
7KH FXVWRPHU VDWLVIDFWLRQ VXUYH\V DUH TXHVWLRQQDLU
RQ D YROXQWDU\ EDVLV 7KH TXHVWLRQQDLUHY DUH PDGH DYDLC
DUHDV OLNH UHFHSWLRQ DQG UHVWDXUDQWY (DFK TXHVWLRQQ!
FRPSOHWLRQ 7KH TXHVWLRQQDLUHY DUH PDGH RI FDUGERDUG S
RQH VLGH WKH KRWHOTfVY ORJR DSSHDUV DQG RQ WKH RWKHU WKH
SULQWHG RQ D GLIITHUHQW FRORXUHG SDSHU 7KH IRUPDW TXHVW
DOO KRWHOV RI WKH VDPH FKDLQ GHYHORSHG E\ WKH RUJDQLVD\
2QFH D TXHVWLRQQDLUH LV FRPSOHWHG FXVWRPHUV DUH H]
ORFN VORW DW WKH WRS LQ D FHQWUDO SRVLWLRQ DW WKH UH
SDVV E\ DW UHJXODU LQWHUYDOV GXULQJ WKH GD\ HYHU\ GD\
WKHP LQ D VSHFLDO EDJ UH ORFN WKH ER[ DQG WDNH EDFN WKH
7KH SURFHVVLQJ DQG UHSRUWLQJ RI WKH TXHVWLRQQDLUH
RUJDQLVDWLRQV )RU WKH $OGHPDU KRWHO FKDLQ WKH TXHVWL
'"HSDUWPHQW ZKRVH RIILFH LV ORFDWHG DW FDVH OV KRWHO D
FROQWDFW SHUVRQ IRU WKH SRVW REVHUYDWLRQ TXHVWLRQQDLUFE
RUJDQLVDWLRQ 7KH GDWD DUH LPSXWHG LQWR D VWDWLVWLFDO



DVKRUW UHSRUW ZLWK DQDO\WHG UHVXOWV WR GDWH WR WKH ¢
QH[W PHHWLQJ 7KH WRWDO UHVXOWY IRU HDFK PRQWK DUH DJJL
DOO KRWHOV RI WKH FRPSDQ\ DQG WKLV PRQWKO\ UHSRUW LV D

K

HDG RIILFH LQ $WKHQV *UHHFH JRU WKH O0DULV KRWHO FKDL

EDVLY WR WKH 60:* OHDGHUV DQG WKH UHSRUW VKRZV WKH UH\

S

URFHVVLQJ DQG UHSRUWLQJ RI WKH TXHVWLRQQDLUH UHVXOWYV

60:* OHDGHUV KDYH PRQWKO\ DFFHVV WR WKH UHVXOWYV UHODW

U

HVXOwWV RI RWKHU KRWHOV WKURXJK WKHLU LQWHUDFWLRQ ZLW
7KH YDOXHVY GHULYHG IURP FXVWRPHU VDWLVIDFWLRQ VXUY

LQ WHUPV RI FRQVHTXHQFHV )LJXUH GLIIHU EHWZHHQ $0OGH
ObULVY KRWHOV KRWHOV RI FDVHV DQG JLIXUH

,QGLFDWRU OHDVXUHG REVHUYHG GHFLVLRQ HIITHFWLYHQH\
7KH YDOXHV RQ WKLV LQGLFDWRU DUH EDVHG RQ FXVWRPHU UHVSRQVHV ZKR K

LWHPV IRXQG RQ WKH FXVWRPHU VXUYH\ TXHVWLRQQDLUH DFFRUGLQJ WR D ILYH S
JRRG PHGLRFUH DYHUDJH DQG EDG 7KH SHUFHQWDJH RI FXVWRPHUV ZKR UDWH (
JRRG PHGLRFUH DYHUDJH RU EDG LV WKHQ FDOFXODWHG DV DQ DYHUDJH SHUFHQ
7KH FXVWRPHUV UDWH WKHLU RSLQLRQ RQ WKH IROORZLQJ LWHPV
t FOHDQOLQHVY DQG DPELHQFH RI URRPV EDWK SXEOLF DUHDV VZLPPLQJ SRROV
OHYHO RI VDIHW\ LQ WKH KRWHO
FKRLFH DFWLYLWLHYV DQG SURJUDPPHV LQ HQWHUWDLQPHQW DQG VSRUWYV
IRRG TXDOLW\ DW WKH UHVWDXUDQW VQDFN EDU DQG EHDFK EDU
UHODWLRQVKLS EHWZHHQ TXDOLW\ RI IRRG DQG EHYHUDJHV RI VHUYLFH DQG S
EDU PDLQ EDU SRRO EDU DQG QLJKW FOXE
f VHUYLFH TXDOLW\ DW UHFHSWLRQ URRP VHUYLFH FKLOGFDUH WHOHSKRQH RSHL
$f VHUYLFH TXDOLW\ DW WKH UHVWDXUDQW VQDFN EDU EHDFK EDU
$f VHUYLFH TXDOLW\ RI DQLPDWLRQ VKRS LWHPYV

,QGLFDWRU 4XRWHG REVHUYHG GHFLVLRQ HIIHFWLYHQHV\

7KH YDOXHV RQ WKLV LQGLFDWRU DUH EDVHG RQ FXVWRPHU UHVSRQVHV ZKR

RYHUDOO DFFRUGLQJ WR D ILYH SRLQW RUGLQDO VFDOH H[FHOOHQW YHU\ JRRG
SHUFHQWDJH RI FXVWRPHUV ZKR UDWHG HDFK LWHP DV WR D ILYH SRLQW RUGL
PHGLRFUH DYHUDJH DQG EDG FRQVWLWXWHG D SHUFHQWDJH IRU TXRWHG FXVWRPH

H =+ H

JLIXUH 9DOXHV RQ LOQGLFDWRUY GHULYHG XVLQJ FXVWRPF

,QGLFDWRU OHDVXUHG REVHUYHG GHFLVLRQ HIITHFWLYHQH\
7KH YDOXHV RQ WKLV LQGLFDWRU DUH EDVHG RQ FXVWRPHU UHVSRQVHV ZKR KD

LWHPV IRXQG RQ WKH FXVWRPHU VXUYH\ TXHVWLRQQDLUH DFFRUGLQJ WR D WKUHH S

7

KH SHUFHQWDJH RI FXVWRPHUV ZKR UDWHG HDFK LWHP DV JRRG DYHUDJH RU E

SHUFHQWDJH RI PHDVXUHG FXVWRPHU VDWLVIDFWLRQ 7KH FXVWRPHUV UDWH WKHLU

t
t

+H oH H H

URRP FRPIRUW RI EHGV EDWK FOHDQOLQHVV DLU FRQGLWLRQLQJ PXVLF WHOHY
VWDIl DW UHVHUYDWLRQ UHFHSWLRQ FDVKLHU WHOHSKRQH RSHUDWLRQ QLJKW S
IDFLOLWLHY DW WKH EDUV DQG UHVWDXUDQWY UHVWDXUDQW WDYHPD VHOI VHUYL
ERZOLQJ EDU EHDFK EDU LQ WHUPV RI WKH TXDOLW\ RI IRRG DQG EHYHUDJHV I
IDFLOLWLHY DW WKH ERZOLQJ JDPH LQ WHUPV RI SURPSW DQG IULHQGO\ VHUYLFH
IDFLOLWLHY DW WKH GLVFR LQ WHUPV RI WKH TXDOLW\ RI GULQNV DQG RI SURPSW
WKH EHDFK VZLPPLQJ SRRO DQG JDUGHQ
ZDWHU VSRUWV VSRUWYV IDFLOLWLHY HQWHUWDLQPHQW NLQGHUJDUWHQ KHDOWK
,QGLFDWRU 4XRWHG REVHUYHG GHFLVLRQ HIIHFWLYHQHVV
7KH YDOXHV RQ WKLV LQGLFDWRU DUH EDVHG RQ FXVWRPHU UHVSRQVHV ZKR K

RYHUDOO DFFRUGLQJ WR D WKUHH SRLQW RUGLQDO VFDOH H[FHOOHQW JRRG DQG
UDWHG HDFK LWHP DV H[FHOOHQW JRRG DQG DYHUDJH WKHQ FRQVWLWXWHYV D SHUFI

JLIXUH 9DOXHV RQ WKH LQGLFDWRUYV GHULYHG XVLQJ FXVW



L QWHUYLHZV

7KH UHVHDUFKHU LQWHUYLHZHG WZR W\SHV RI SDUWLFLSD
VWUXFWXUHG DQG KHOG IDFH WR IDFH
¥ WKH OHDGHUV RI WKH 60:*V ZKRVH W\SH RI LOQWHUYLHZ LV
t WKH PDQDJLQJ GLUHFWRU RI HDFK RUJDQLVDWLRQ ZKRVlE
MPDQDJLQJ GLUHFWRU LQWHUYLHZT
t D NQRZOHGJHDEOH FLWL]HQ RI &&UHWDQ VRFLHW\ ZKRVH W
FLWLIHQ LQWHUYLHZY
$OWKRXJIK IDFH WR IDFH LQWHUYLHZLQJ WDNHV ORQJHU GXt
WKLY UHVHDUFK EHFDXVH PDLQO\ LW DFKLHYHV D KLJK UHVSRQ
UHVSRQGHQW ZLWK HQFRXUDJHPHQW DQG ERG\ ODQJXDJH 6LQF
IURP WKH PDQDJHUV RI WKH 60:*V DQG WLPH DYDLODELOLW\ RQ
ERXQG WR EH OLPLWHG LW ZDV LPSRUWDQW WR VHFXUH D KLJK
DOORZV IOH[LELOLW\ VLQFH WKH LQWHUYLHZHU LV DEOH WR H[S(
JOH[LELOLW\ LV DOVR HQKDQFHG E\ WKH LQWHUYLHZV EHLQJ VHPI
$Q LQWHUYLHZ JXLGH zZDV GHYHORSHG IRU HDFK W\SH RI LQ
UHOLDELOLW\ LQ WHUPV RI VWDELOLW\ DQG UHSURGXFLELOLW\ ¢
LQ WKH OHDGHU PDQDJLQJ GLUHFWRU DQG NQRZOHGJHDEOH FLW

6HFRQGDU\ VRXUFHV

,QIRUPDWLRQ RQ WKH VRFLDO FRQWH[W RI WKH 60:*V ZDV JI
RUJDQLVDWLRQDO EURFKXUHV DQG PDJD]JLQHV LQGXVWU\ PDJD]I
DQG GDWD WKDW ZDV FROOHFWHG LQFOXGHG

¥ LQIRUPDWLRQ RQ WKH KRWHOV WKDW WKH 60:*V EHORQJ WF

IDFLOLWLHV

¥ LQIRUPDWLRQ RQ WKH LQGXVWU\ DQG ILIXUHV RQ WRXULVP 1

f LQIRUPDWLRQ RQ WKH ORFDWLRQ DUHD WKDW WKH KRWHOV

WRXULVP DQG VLWHYV

¥ LQIRUPDWLRQ RQ &UHWDQ VRFLHW\ LQ WHUPV RI SRSXODWLI
7KLY LQIRUPDWLRQ LV VXPPDULVHG LQ $SSHQGL]



BUHSDUDWLRQ IRU GDWD DQDO\VLYV

&HUWDLQ SUHSDUDWLRQV ZHUH PDGH WR IDFLOLWDWH WKH
PHWKRGYV GHVFULEHG HDUOLHU )LUVWO\ FR RSHWLYH PL[ KDG V
PDGH WR GDWD FROOHFWHG XVLQJ WKH LQVWUXPHQWYVY RI WKH PH

&DOFXODWLQJ FR RSHWLYH PL]J

7KH FDOFXODWLRQ RI FR RSHWLYH PL[ LQYROYHG D WKUHF
PHDVXUHV WKH LOQWHQVLWLHYV RI FRPSHWLWLRQ DQG FR RSHUDW
IURP HIWUHPHO\ ORZ GHJUHH WR HIWUHPHO\ KLJK GHJUHH |
RSHWLWLRQ FRPPXQLFDWHG LQ WKH 60:*V ZKHUHE\ WKH YDOXHV
LGHQWLI\LQJ WKH pPL[T RI FRPSHWLWLRQ DQG FR RSHUDWLRQ |
SUHGRPLQDQFH FRPSHWLWLYH FR RSHUDWLYH RU QRQH DQG Wi
WKDW ZLOO UDQJH EHWZHHQ H[WUHPHO\ VPDOO DQG DOPRVW QR

6WHS 6HSDUDWH PHDVXUHPHQW RI LQWHQVLW\ RI FRPSHWLWLRC
t 7KH LQWHQVLW\ Rl FRPSHWLWLRQ DQG FR RSHUDWLRQ LQ WKH JURXS P
IURP H[WUHPHO\ ORZ WR H[WUHPHO\ KLJK

6FDOH &P GHJUHH RI FRPSHWLWLRQ LQ WKH JURXS

H[WUHPHO\ ORZ A 2 A HIWUHPHO\ KLJK

6FDOH &R GHJUHH RI FR RSHUDWLRQ LQ WKH JURXS
H[WHP HO\ ORZ
U2 v , A H[wuHPHOKLJK

6WHS &DOFXODWLRQ RI FR RSHWLWLRQ FRPPXQLFDWHG LQ WKH 60C
6FDOS &HJUHH RI FR RSHWLWLRQ LQ WKH JURXS

w o5 U

&P
&R

6WHS ,GHQWLILFDWLRQ RI WKH pPL[T RI FRPSHWLWLRQ DQG FR RS

+ LGHQWLILFDWLRQ RI SUHGRPLQDQFH
SUHGRPLQDQFH

W ' W I

&RPSHWLWLYH &R RSHUDWLYH M

&S &R &P

z

b PHDVXUHPHQW RI WKH GLIITHUHQFH EHWZHHQ FRPSHWLWLRQ DQG FR RSHUD
'"LITHUHQFH EHWZHHQ FR RSHUDWLRQ DQG FRPSHWLWLRQ

"LITHUHQFH ,&RO

J)LIXUH &DOFXODWLR Q&FRTHFRRRGHWER RPHWLWLRQ ¢ &P 1
DQG p&R T GHQRWHYVY FR RSHUDWLRQ



&RRSHWLWLRQ ZLOO YDU\ EHWZHHQ WKH WZR H[WUHPHV RI
WRWDO FR RSHUDWLRQ QR FRPSHWLWLRQ 7TRWDO FR RSHWLW
FRPSHWLWLRQ DQG FR RSHUDWLRQ 7KH PRUH WKH FRPSHWLWL
PRUH FR RSHUDWLRQ WKH PRUH SRVLWLYH WKH VFRUH &R RSH'
REVHUYDWLRQV $ QHIJDWLYH YDOXH RI FR RSHWLWLRQ LQGLFDW&
SRVLWLYH YDOXH RI FR RSHWLWLRQ LQGLFDWHY PRUH FR RSHUD'
FR RSHWLWLRQ PHDQV WKDW WKHUH DUH pHTXDOYT DPRXQWYV RI F
ZRUGY WKH FORVHU WKDW WKH YDOXH RI FR RSHWLWLRQ LV WR
FR RSHUDWLRQ LQ WKH JURXS RU WKH JUHDWHU WKH GLIIHL
JURXS

&R RSHWLWLRQ YDOXHV LQGLFDWH ERWK SUHGRPLQDQFH ZK
DQRG WKH GLITHUHQFH EHWZHHQ FRPSHWLWLRQ DQG FR RSHUDWLR
HIWUHPHO\ VPDOO 7TDEOH

&R RSHWLWLRQ YDOXHV
"LITHUHQFH EHWZHHQ FR RSHUDWLRQ DQG FRPSH\

H[WUHPHO\ ODUJH H[WUHPHO\ ODUJH
X YHU\ ODUJH YHU\ ODUJH
ﬁ ODUJH ODUJH ,
at PHGLXP WR ODUJH PHGLXP WR ODUJH
Bix PHGLXP PHGLXP .
VPDOO WR PHGLXP VPDOO WR PHGULXP
“}rv VPDOO VPDOO B
YHU\ VPDOO YHU\ VPDOO
H[WUHPHO\ VPDOO H[WUHPHO\ VPDOO
DOPRVW QRQH DOPRVW QRQH
7DEOH &R RSHWLWLRQ YDOXHV LQ WHUPV RI SUHGRPLQDQFH

DQRG FRPSHWLWLRQ

7R LOOXVWUDWH WKH FDOFXODWLRQ RI FR RSHWLYH PL[ ZLV
PHPEHUV LQ D 60:* DQG HDFK PHPEHU KDV UDWHG WKH GHJUHHYV
FRPPXQLFDWHG LQ WKH JURXS 7TDEOH 7KH DYHUDJH FI
FRPPXQLFDWHG LQ WKH 60:* DUH FDOFXODWHG 7KH FR RSHWLYV
FDOFXODWHG 7KH pPL[TfRI FR RSHUDWLRQ DQG FRPSHWLWLRQ LV
WKH GLIITHUHQFH EHWZHHQ FR RSHUDWLRQ DQG FRPSHWLWLRQ



&R RSHUDWERREHWLWE&ER RSHWLWRRKWGRPLODQIFIHHUHQFH EHWZHHQ FF

&R &P &S &R &P Q FR RSHUDWLRBHUDWLRQ
OHPEHU VFRHPMEHU VFRUHYV FRPSHWLWERPSHWELWLRQ
DYHUDJH DYHUDJH FR RSHUDWLYH YHU\ VPDOO
7EOH $Q H[DPSOH RI FDOFXODWLQJ FR RSHWLY|

$GMXVWPHQWY WR GDWD XVLQJ LQVWUXPHQWY RI PHWKRGV

&RGLQJ DQG RWKHU DGMXVWPHQWY KDG WR EH PDGH WR GD
WKH PHWKRGV LQ SUHSDUDWLRQ IRU GDWD DQDO\VLV 4XDQWLW
M63669 Y VWDWLVWLFDO SDFNDJH ZKLFK KDV EHHQ XVHG H
UHVHDUFK 4XDOLWDWLYH DQDO\VLVY RI WKH GDWD zZDV DFKLHYHG

2EVHUYDWLRQ IRUPV

7KH YDOXHV RI WKH LWHPV WKDW DSSHDU RQ WKH ILUVW ¢
FDOFXODWHG DQG WKHQ HQWHUHG LQWR WKH VWDWLVWLFDO S|
YDULDEOHV LQ WKH 6366 GDWD ILOH QHHGHG WR EH UHFRGHG X\
WKH DSSURSULDWH GLUHFWLRQ LQ UHODWLRQ WR YDOXHV RI RW
REWDLQ D FRPELQHG YDOXH IRU D PHDVXUHG LQGLFDWRU 7KH Y|
SDJH Rl WKH REVHUYDWLRQ IRUP ZHUH DQDO\VHG TXDOLWDWLY

3RVW REVHUYDWLRQ TXHVWLRQQDLUHYV

ORVW RI WKH LWHPV LQ WKH TXHVWLRQQDLUH ZHUH DOUHD

+RZHYHU UHVSRQVHV WR TXHVWLRQV DQG ZHUH RSHQ HQG
FRXOG EH HQWHUHG LQWR 6366 Y J)LIXUH



&RGLQJ IRU TXHVWLRQ
%DVHG RQ WKH UHVSRQVHV IRXU PDLQ FDWHJRULHV RI UHVSRQVHY ZHUH GHYHO
&DWHJIRU\ IR YRDIULDEOH 9DOXHV
OHVV WKDQ D \HDU
RQH WR WZR \HDUV
WKUHH WR IRXU \HDUV
ILYH \HDUV RU PRUH
&RGLQJ IRU TXHVWLRQ
%DVHG RQ WKH UHVSRQVHV WKUHH PDLQ FDWHJRULHY RI JRDOV ZHUH GHYHOR
GLIITHUHQW YDULDEOHV JRDO JRDO DQG WKH UHVSRQVHV WR TXHVWLRQ ZHUF
LQGLFDWH WKH H[WHQW WR ZKLFK D SDUWLFXODU VWDWHG JRDO FDWHJRU\ ZDV DF
9DULDEOH &DWHJIRU\ 9DOXHV
JRDOO JDWKHULQJ SURFHVVLQJ DQG H[FKDQJLQJ LQIRURDIWEXHVWLRQ
JRDO GLVFXVVLQJ SODQQLQJ DQG HYDOXDWLQJ LQWHUYHQWLRQV
JRDO GHYHORSLQJ DQG PDLQWDLQLQJ ZRUNLQJ UHODWLRQVKLSV
&RGLQJ IRU TXHVWLRQ
%DVHG WKH UHVSRQVHV WKUHH PDLQ FDWHJRULHYV RI FKDQJHV ZHUH GHYHORSH(
&DWHJIRU\ IRUxY:DWLDEOH 9DOXHV
FKDQJHV WR FRQWHQW RI GHFLVLRQ PDNLQJ
FKDQJHV WR SURFHVYV RI GHFLVLRQ PDNLQJ

FKDQJHV WR ERWK FRQWHQW DQG SURFHVV RI GHFLVLRQ PDNLQJ

JLIXUH &RGLQJ IRU TXHVWLRQV

$OVR FHUWDLQ YDULDEOHV LQ WKH 6366 GDWD ILOH QHHGF
YDOXHV ZHUH DSSURSULDWHO\ FRPSXWHG LQ WKH DSSURSULDWI
YDULDEOHV ZLWK ZKRP WKH\ ZRXOG EH DYHUDJHG WR REWDLQ D
YDULDEOHV WKDW ZHUH PRGLILHG DUH OLVWHG LQ $SSHQGL] y4
6366 WRIJHWKHU ZLWK WKHLU FRGLQJ IXQFWLRQ DQG QRWHV RQ

ODQDJHULDO TXHVWLRQQDLUHYV

7KH UHVSRQVHV WR WKH TXHVWLRQV ZHUH VXPPDULVHG LQ

SURYLGHG LQIRUPDWLRQ RQ FRQWH[WXDO LQIOXHQFHV JURXS
EHWZHHQ D 60:*V GHFLVLRQ HIIHFWLYHQHVY DQG WKH FR RSHWL



&XVWRPHU VDWLVIDFWLRQ VXUYH\V

7KH UHVXOWY RI WKH FXVWRPHU VDWLVIDFWLRQ VXUYH\V IR
60:* PHHWLQJY DQG DGPLQLVWHUHG WKH SRVW REVHUYDWLRQ TX
GDWD IURP WKHVH VXUYH\V ZHUH WR EH DQDO\WHG TXDQWLWDW
GLUHFWO\ LQWR WKH VWDWLVWLFDO SDFNDJH 6366 Y EHFD
TXHVWLRQQDLUH GLIIHUHG DQG WKHUHIRUH WKH UHVXOWYV ZRXO
PDGH WR HQVXUH WKDW WKH UHVXOWYV IURP WKH $OGHPDU KRW
oObuULY KRWHOV FDVHYV 7KH WZR LQGLFDWRUV FRQFHUQHG ZH
WHUPV RI FRQVHTXHQFHV FXVWRPHU VDWLVIDFWLRQ JLIXUH

,QGLFDWRU PHDVXUHG GHFLVLRQ HIIHFWLYHQHVYV LQ WHUPV RI

7KH YDOXHV RQ WKLV LQGLFDWRU VKRZ WKH SHUFHQWDJH RI FXVWRPHUV ZKR UD

EDVHG RQ DQ RUGLQDO VFDOH WKDW GLIIHUV EHWZHHQ WKH WZR KRWHO FKDLQV

$0G HPDRUX VW R WKW Y H\ V ODUIWVX VWRPAKWYH\V
EHIRUH DGMXVWPWAW DGMXVVEPHRWH DGMXVVDPWERW DGMXVWPHQW
MWHIRWMHYXHNVDWHIRYDIDXHWDWHIRYDIOWXKH¥DWHJIRYDEXHYV

HFHOOHQW JRR G JRRG
YHU\ JRRG JRRG

JRR G DYHUDJH DYHUDJH
DYy HUDJH DYHUDJH EDG EDG

ED G EDG

,QGLFDWRU 4XRWWGYGEHIHW.RQ MIHWUPYV RI FRQVHDXHQFH
7KH YDOXHV RQ WKLV LQGLFDWRU VKRZ WKH SHUFHQWDJH RI FXVWRPHUV ZKR UD

EDVHG RQ DQ RUGLQDO VFDOH WKDW GLIITHUV EHWZHHQ WKH WZR KRWHO FKDLQV

$OGHPDU FXVWRPHU VXUYH\V 0DULV FXVWRPHU VXUYH\V
EHIRUH DGMXVVWODPWEW DGMXVVEPHRWH DGMXVVDPWRW DGMXVWPHQW
MWHIRWMHYXHVDWHIRYDHDWHWDWHIRYDIOUWXHY¥DWHIRVYDEBXHV

HFHOOHQW HIFHOOHQW HIFHOOHQW HIFHOOHQW
YHU\ JRRG

JRRG JRRG JRRG JRRG
DYHUDJH DYHUDJH DYHUDJH DYHUDJH

ED G

7R FDOFXODWH WKH SHUFHQWDJH GHFLVLRQ HIIHFWLYHQHVV LQ WHUPV RI FRQVHT
ZRXOG EH PXOWLSOLHG E\ WKH FRUUHVSRQGLQJ SHUFHQWDJH RI FXVWRPHUV ZKR J
WRJHWKHU WR JHW DQ RYHUDOO UDWLQJ IRU WKH KRWHO )RU H[DPSOH LI WKHUH :
HIFHOOHQW FXVWRPHUV ZKR UDWHG WKH KRWHO DW JRRG DQG FXVWRPHU\

RYHUDOO KRWHO UDWLQJ ZRXOG EH o
) LIXH DGMXVWPHQWY PDGH WR YDOXHVY RI LQGLFDW|



,QWHUYLHZV ZLWK 60:* OHDGHUYV DQG LQWHUYLHZV ZLWK PEL

7KH GDWD IURP WKH LQWHUYLHZY ZHUH XVHG LQ TXDOLWDW
FRGLQJ UHTXLUHG EHIRUH DQDO\VLV RI WKH GDWD

'RFXPHQWDWLRQ

7KH GDWD IURP WKHVH VHFRQGDU\ VRXUFHV ZHUH XVHG TXELC
RI WKH FRQWH[W ZLWKLQ ZKLFK WKH FDVHV WKH 60:*V RSHUDWH

2ZWKHU LVVXHV

7TKH PHWKRGY DQG LQVWUXPHQWY XVHG ZHUH FRQGXFWHG L
SUHVHQWHG LQ (QJOLVK 7KH WUDQVODWLRQV ZHUH PDGH DW WK
FKHFNHG ZLWK DQ RIILFLDO WUDQVODWRU WR PDNH VXUH WKDW
JRU LQVWDQFH WKHUH DUH WZR GLIIHUHQW ZRUGV IRU pFRPSH
FDSWXULQJ WKH HVVHQFH LQ WKH FRQWH[W RI WKLV UHVHDUFK
PLQLPLVHG DV PXFK DV ZDV SRVVLEOH DQG LW GLG QRW SUHVHQV

$QRWKHU LVVXH UHODWLQJ WR WKH UHVHDUFK ZDV WKH GLI
SDUWLFLSDWLQJ LQ WKH VWXG\ RZHG WR WKH IRXQGHUVY RULJI
ZLWKLQ D PRUH pu$WKHQLDQYT FXOWXUH ZKHUHE\ FRPPXQLFDWLRC
obuLvY KRWHOV LV DQ RUIJDQLVDWLRQ WKDW ZRUNHG ZLWKLQ D F
DJUHHPHQWY ZHUH PRUH LQIRUPDO DQG OHVV ELQGLQJ )RU LQ
60:* PHHWLQJ EHORQJLQJ WR WKH ODULY RUJDQLVDWLRQ DW WK
PHHWLQJ ZDV FDQFHOOHG ZLWKRXW SULRU QRWLFH DQG ZRXOG
60:* PHHWLQJV ZHUH pIRUELGGHQY DV ZDV WROG E\ WKH OHDGHU
$OGHPDU LQ WKH $OGHPDU RUJDQLVDWLRQ ,QYROXQWDULO\ WHK
$OGHPDU KRWHOV DQG LQ UHDOLVLQJ WKLV HIIRUW zZDV PDGI
RUJDQLVDWLRQV DQG VWDII ZLWKLQ LW LQ WKH VDPH ZD\ +RZH
PLQG WKDW LI VKH IHOW OLNH WKLV FRXOG WKH VDPH KDYH KDS¢
DV ZHOO" 7KH DQVZHU LV SUREDEO\ p\HVY VLQFH WKH UHVHDUFI
7KHUH LV DOVR D VWURQJ VHQVH RI FXOWXUDO LGHQWLW\ LQ &Ut
LV RIWHQ FUHDWHG WR GLVWLQJXLVK pIRUHLJQHUVT

7KH ILQGLQJV UHVXOWLQJ IURP WKH DQDO\VLV RI WKH GDW|
FKDSWHU ZLOO EH GLVFXVVHG LQ WKH QH[W +RZHYHU LPSDFW R



I8P WKHP ZLOO GHSHQG XSRQ WKH ULJRU DQG DSSURSULDWHQH)
FDUH zZzDV WDNHQ LQ WKLV FKDSWHU WR MXVWLI\ WKH FKRLFHV
FRQFHSWXDO IUDPHZRUN SUHVHQWHG LQ WKH SUHYLRXV FKDSW|
HITHFWLYH LQ DGGUHVVLQJ WKH FRQFHSWXDO IUDPHZRUN DOWKI
WKDQ LI RWKHU PHWKRGYV ZHUH XVHG 7KH SUHSDUDWLRQ SLOF
PHWKRGRORJ\ WRRN WLPH DQG DOWKRXJK WKH\ ZHUH WLPH HIILF
FRQVWUDLQW WKH\ ZHUH QRW DV WLPH HIILFLHQW IRU WKH UHYV
GHULYHG ZRXOG QRW KDYH EHHQ DEOH WR EH FROOHFWHG ZLWK



&+$37(5 ),9¢(
7+(),1',1%6

,QWURGXFWLRQ

.1 ZH FRXOG ILUVW NQRZ ZKHUH ZH DUH DQG ZKLWKHU ZH DUH Wt
DQG KRZ WR GR L\
$EUDKDP /LQFROQ

7KLV FKDSWHU SUHVHQWYV WKH ILQGLQJVY UHVXOWLQJ IURP WKF
LGHQWLI\LQJ ZKDW ZDV IRXQG LQ UHODWLRQ WR WKH UHVHDUFK
WKHVH ILQGLQJYV ZLOO EH GLVFXVVHG LQ WKH QH[W FKDSWHU ZK
UROH RI FR RSHWLWLRQ LQ WKH GHFLVLRQ HIIHFWLYHQHVYV RI D
IRU GLDIJQRVLY SUHGLFWLRQ DQG DGYLFH

4XDOLWDWLYH WHFKQLTXHYVY DUH PDLQO\ XVHG WR LGHQWLI
DQRG UHYHDO ZKDW ZDV IRXQG UHJDUGLQJ WKH UHODWLRQVKLS E
HITHFWLYHQHVY LQ WKH FDVHV H[DPLQHG 60:*V 7KH IRFXV LV
DQDO\ILQJ WKHP IRU WKHLU UHOHYDQFH WR WKH UHVHDUFK SUI
PRGHO RI WKH UHODWLRQVKLS H[SORUHG $V VXFK LQIRUPDWLRC(
REVHUYDWLRQ DUFKLYHV TXHVWLRQQDLUHY KDV EHHQ LQWH
SURSRVLWLRQV DQG TXHVWLRQV UDWKHU WKDQ DFFRUGLQJ WR

7KH ILQGLQJV LQGLFDWH WKDW WKH SDWWHUQ EHWZHHQ D
RSHWLWLRQ FRPPXQLFDWHG LQ LW YDULHG DFFRUGLQJ WR WKt
JHQHUDO D 60:*fV GHFLVLRQ HIIHFWLYHQHVY LQ WHUPV RI ER'
LQFUHDVLQJ FR RSHWLWLRQ PL[ FR RSHUDWLYH SUHGRPLQDQFI
FRPSHWLWLRQ LQ WKH PLJ[ &RQYHUVHO\ D 60:*fV GHFLVLRQ H
FXVWRPHU VDWLVIDFWLRQ LQFUHDVHV ZLWK GHFUHDVLQJ FR R
GLIITIHUHQFH EHWZHHQ FR RSHUDWLRQ DQG FRPSHWLWLRQ LQ Wk
ZKHQ ZRUN UHODWLRQV LV XVHG DV D FULWHULRQ RI FRPPXQLFLD
FULWHULRQ IRU GHFLVLRQ HIITHFWLYHQHVYV 4XDOLWDWLYH DQDC
IRU ERWK GHFLVLRQ HIITHFWLYHQHVY DQG FR RSHWLYH PL[ WKRYV
WZR YDOXHV WR D OLPLWHG H[WHQW OLPLWHG VLQFH WKH VDPS

%DVHG RQ WKH TXDOLWDWLYH ILQGLQJY D EULHI TXDQWL\
OLPLWHG H[WHQW WKH TXDOLWDWLYH ILQGLQJV E\ YHULI\LQJ W
RSHWLWLRQ DQG GHFLVLRQ HIIHFWLYHQHVYV FRQILUPLQJ WKH
GHULYHG IRU UHODWLRQVKLSY EHWZHHQ SDLUV RI ERWK FR RSH
RSHWLYH GHFLVLRQ HIITHFWLYHQHVY LQGLFDWRUY DQG VFDWWHU



'"HVSILWKN OLPLWHG JHQHUDOLVDELOLW\ WKH TXDQWLWDWL
IRXQG WKURXJK WKH TXDOLWDWLYH DQDO\WLV 1DPHO\ WKDW I
VWDWLVWLFDOO\ VLIJQLILFDQWO\ UHODWHG WR WKH FR RSHWLY
WR EH UHODWHG WR WKH FR RSHWLYH PL[ HQFRXUDJHG E\ WKH
DOVR FRQILUPHG WKDW WKH FULWHULD RI HDFK YDULDEOH DUt
FRQVLGHULQJ VSHFLILF LQGLFDWRUYV

7KH FKDSWHU LV VWUXFWXUHG DV IROORZV )LUVW WKH
EULHIO\ GHVFULEHG LQ RUGHU WR IDFLOLWDWH WKH UHDGHU T\
)XUWKHU WR WKLV GDWD IRU HDFK UHVHDUFK SURSRVLWLRQ D
FKDSWHU ZLOO HQG ZLWK D VXPPDU\ RI WKH PDLQ ILQGLQJV *X
TXDOLWDWLYH WKH DQDO\VLVY ZLOO DOVR EH ODUJHO\ TXDOLW
QDWXUH DQG DLP WR GHYHORS D FRQFHSWXDO IUDPHZRUN IRU D

$ EULHI GHVFULSWLRQ RI WKH FDVHYV

7KH PDLQ XQLW RI DQDO\WVLYV LQ WKLV UHVHDUFK DV GLVF
60:* )RU UHDVRQV H[SODLQHG LQ WKH SUHYLRXV FKDSWHU VHY
UHSUHVHQWLQJ D FDVH $00O FDVHV FRPSULVHG KRWHO 60:*V R
7KUHH Rl WKHVH 60:*VY EHORQJHG WR WKH $OGHPDU )ORWHOV FK
ODULV )ORWHOV FKDLQ )LJXUH

JLIXUH , &DVHV SDUWLFUIKSDWKREHWQYYVWKH VWXG\ LQGLFDWH

(DFK FDVH LV UHSUHVHQWHG E\ D QXPEHU
WKH 60:* RI 5R\DO ODUHPYL.OODJH +RWHO
WKH 60:* RI .QRVVRYV 5R\DOY9200DJH +RWHO
WKH 60:* RI &UHWDQ 9LOODJH +RWHO FU\
WKH 60:* RI &UHWDFUIPULY +RWHO
WKH 60:* RI &DQGLEOFDPULY +RWHO
WKH 60:* RI %HOOEWPWLY +RWHO



WKH 60:* RI 6LOYD O0IWPV +RWHO

7KH FKDUDFWHULVWLFV RI WKH FDVHV GLIIHU LQ WHUPV RI
KRWHO DQG KRWHO FKDLQ RUJDQLVDWLRQDO FRQWH[W DQG \
JURXS FRQWH[W (DFK RI WKHVH W\SHV RI FKDUDFWHULVWLFV |
WKHUHIRUH ERWK WKH FDVHVY FRPPXQLFDWHG FR RSHWLWLRQ L
UHOHYDQW WR WKH DLPV RI WKLV VWXG\ WKDW SHUWDLQ WR WK
EH RXWOLQHG HDFK W\SH RI FKDUDFWHULVWLFV LQ WXUQ

&KDUDFWHULVWLFV RI WKH RUJDQLVDWLRQDO FRQWH[W

7KH PDLQ FKDUDFWHULVWLFV RI WKH KRWHO FKDLQV DQG K
EH RXWOLQHG ILUVW 7KH KRWHOV DQG WKHLU RUJDQLVDWLRQD
$SSHQGL][ $00 KRWHOV RI WKH KRWHOV FKDLQV SDUWLFLSDWL
HIFHSWLRQ RI &DQGLD 0DULVY KRWHO ZKRVH 60:* LV FDVH D
+HUVRQLVVRVY DQG RSHUDWH EHWZHHQ ODUFK DQG 1RYHPEHU 6
&UHWDQ 9LOODJH KRWHO ZKRVH 60:* LV FDVH DUH VWDU KRW

,Q WKLV VHFWLRQ DOWKRXJK WKH FDVHV UHSUHVHQW LQ W
WHUP pFDVH V 1 ZLOO EH XVHG WR UHSUHVHQW pWKH KRWHO RI |

,Q WHUPV RI VLIH WKH ODULVY KRWHOV DUH ODUJHU LQ DFL
QXPEHUV RI EHGV LQ UHODWLRQ WR WKH ODQG :LWK WKH HI[F
JHQHUDOO\ KDYH D JUHDWHU QXPEHU RI EHGV WKDQ WKH 0ODUL
+RWHOV ZKHUHDV DQ $WKHQLDQ IDPLO\ RZQV $OGHPDU +RWHOV
EHFDXVH WKH FXOWXUH LQ &&UHWH SURPRWHYV WKH YDOXH WKDW
FRPSDQLHYVY DQG VHUYLFHV RYHU WKRVH RI RWKHU QDWLRQDOV
PDQDJLQJ GLUHFWRU RI $OGHPDU 0U $OH[DQGHU $JJHORSRXC
GLUHFWRU FRQILGHG RQ KRZ GLIILFXOW LW ZDV IRU WKH KRWE
&UHWDQV WRXU RSHUDWRUV WUDYHO DJHQWYV KRWHO RZQHUYV
ZDV WROG E\ D QXPEHU RI GLITHUHQW VRXUFHV WKDW WRXULVWYV
E\ &UHWDQV +H ZDV HYHQ WROG WKDW KLV JRGPRWKHU ZKR LV
LQ &UHWH NHSW WHOOLQJ SHUVRQV LQ WKH KRWHO LQGXVWU\
RWKHU KRWHOV LQ &UHWH &RQVHTXHQWO\ ZKHQ $OGHPDU +RW
ZDV GHYHORSHG ZLWK WRXU RSHUDWRUV RI GLITHUHQW FRXQWU
FXOWXUDO LVVXH RI WKH &UHWDQ FRPPXQLW\ SUHVHQWHG D PD
DQG QRW IRU 0ODULV +RWHOV ZKR RQ WKH FRQWUDU\ ZHUH IDYF

7KLV VRPHKRZ FRQWUDVWY KRZHYHU ZLWK WKH DOOHJHG
MIRUHLIJIQHUV 1 ,Q DQ LOWHUYLHZ KHOG EHWZHHQ WKH UHVHDUF
&UHWHIVY UHQRZQHG KRVSLWDOLW\ FDQ EH WUDFHG EDFN WR DQ
IRUHLJQHUV pp;HQLRV 'LDVY IUHHO\ WUDQVODWHG DV pIRUHLJQ!



Wxw LI D IRUHLJQHU DUULYHV LQ &UHWH KH VKH PXVW EH PDGH
IRRG VKHOWHU DQG ZDUPWK DV LW ZDV EHOLHYHG WKDW D IR
ZHDN DQG QRVWDOJLF DQG ZRXOG QHHG WR EH FDUHG IRU $V V.
&UHWDQ FRPPXQLW\ +RZHYHU D GLVWLQFWLRQ FDQ EH PDGH Et
ZKR LQWHQGY WR EHFRPH D SHUPDQHQW UHVLGHQW ,W LV ZLWK
WRZDUGV puIRUHLJIJQHUYV v
$QRWKHU GLIITIHUHQFH EHWZHHQ WKH ODULV +RWHOV DQG W

KDYH EHHQ DURXQG IRU WZR GHFDGHV PRUH WKDQ WKH $OGHPL
GLIITHUHQW VWDJH RI RUJDQLVDWLRQDO OLIH F\FOH O0ODULV +RW
$OGHPDU +RWHOV DUH FORVHU WR WKH JURZWK VWDJH 1HYHUW
PDQDJLQJ GLUHFWRUV RI ERWK KRWHO FKDLQV LQ VHSDUDW
FRPSHWLWLYHQHVY LV DOVR UHIOHFWHG LQ ERWK WKH VLPLODU
7DEOH
(DFK KRWHO FKDLQ RIIHUV VLPLODU VHUYLFHVY RYHUDOO DQG
EHWZHHQ KRWHOV RI WKH WZR FKDLQV

¥ FDVHV DQG KDYH VLPLODU SURILOHV DQG VSHFLDOL]HG

t FDVHV DQG KDYH VLPLODU SURILOHV EXW FDVH KDV VS

t FDVHV DQG KDYH VLPLODU SURILOHV EXW GLIITHUHQW VS

7KH ODULVY KRWHO FKDLQ DOVR KDV D FLW\ YDFDWLRQ SURII
QRW DYDLODEOH E\ WKH $OGHPDU KRWHO FKDLQ LQ &UHWH &DV
KDV VSHFLDOL]HG IDFLOLWLHYVY WKDW DUH IRXQG LQGLYLGXDOO\
$OGHPDU +RWHOVODULV +RWHOV

BURILG/MDU I1DPLOV KRWH®R UISWB gL e@H \ddDd\ H sLoyp obpukDVH

FUHDWLY H IDPLO\  HQWHUWFIOXRBHYWH[WHQVLY HQFIOXGHWH QHMVHQ VLY H

UHFUHDWLRQ IRU FKLOGUHQ ID@GODW KW V FKLOGUHQYV IDFLOLWLHYV

BURILOMDU IiDPLOV YDFDWOR¥VRRWHRO DO FDRYHuwoDp o FDIWH

SURYLGHV UHFUHDWLRQ DQG HQWEHXN@WPUQPHRMOLWLHYV IRU

DFWLYLWLHV IDPLO\ QRW FRQIHUHQFHYV FRQFHUWYV

BURIL®@WDU VHOHFW OX[XU\5RVWOLoH W DKURW 8l oD Y HHe unwp op DV H

SURYLGHV UHOD[DWLRQ LQFOXEHVUUBBVIDFLOLWLIFHW G H V IDFLOLWLHV IRU
VXUURXQGLQUJV FRQIHUHQFHV FRQFHUWYV
BURILQRWDU I1DPLO\ YDFDWLRQ KRWHO LQ gpQeLp obpWHDVH

WKH FLW\ LOFOXGHV VSD FRQIHUHQFH

IDFLOLWLHV

$00 KRWHOV SURYLGH VRPH DWKOHWLF UHFUHDWLRQ DQG FKLOGUHDGC

7TDEOH SURILOHY DQG VHUYLFHV SODRMG RG ES SEBRWIG KR

7TKHUH DUH DOVR RWKHU GLIITHUHQFHYVY EHWZHHQ WKH WZR K
ODULV FKDLQ KDV KRWHOV LQ &UHWH ORFDWHG DW +HUVRQQLVYV
FDVH WKH $OGHPDU FKDLQ KDV KRWHOV LQ &UHWH WKDW DUH
W KH KRWHOV FDVHYV ORFDWHG LQ +HUVRQQLVVRV DUH



PD[LPXP WR HDFK RWKHU DQG WKH\ VKDUH WKH VSHFLDOL]HG II
DYDLODEOH DW DQ\ WLPH WKDW PRYHV VWDII DQG YLVLWRUV E}
KDV D FRDFK WKDW FDQ WUDQVIHU VWDIlI DQG YLVLWRUV EHWZH]
GD\ ZKHQ VWDII FKDQJH VKLIWV WKLV FRDFK VHUYLFH LV DO
KRWHOV KRZHYHU DUH QRW LQ FORVH ZDONLQJ GLVWDQFH WR
WKH IRXU KRWHOV TXLWH GLIILFXOW HYHQ EHWZHHQ WKH KRWH

7KHUH LV DQRWKHU LPSRUWDQFH GLIIHUHQFH EHWZHHQ WK
VWDWXV RI WKH 60:* OHDGHUV ,Q WKH $OGHPDU KRWHOV FKD
HJHQHUDO PDQDJHUY ZKHUHDV LQ WKH ODULV KRWHOV FKDLQ W
DV LPSRUWDQFH RI ODEHOV LV FRQFHUQHG WKH GLIIHUHQW W
DWWULEXWHG WR WKH OHDGHUV RI WKH 60:*V EHWZHHQ WKH V
GHFLVLRQ PDNLQJ 7KLV KDV EHHQ FRQILUPHG LQ SDUW E\ WK
60:*V RQH EHORQJLQJ WR RQH FKDLQ DQG RQH EHORQJLQJ WR L
OHDGHU EHORQJLQJ WR WKH ODULV KRWHOV FKDLQ WKH OHDC
KRWHO ZDV KLPVHOI WKH KRWHO PDQDJHU EDVHG RQ WKH LGF
GHPDQGV LQWHUHVWV LQGXVWU\ GHPDQGV LQWHUHVWV VXFK
SHUVRQQHO GHPDQGYV LQWHUHVWVY FXVWRPHU GHPDQGV LQWHU]
OHDGHU SHUFHLYHG WKDW LI WKH PDQDJLQJ GLUHFWRU RI WKH
GLVVDWLVIDFWLRQ ZLWK WKH FXVWRPHUV VWDII WRXU RSHUDW
WKH GHFLVLRQ KH ZRXOG EH WKH ILUVW WR pJRY LQ RUGHU WR

,Q DQ LQWHUYLHZ KRZHYHU ZLWK WKH OHDGHU RI FDVH
WKH OHDGHU VDLG WKDW LQ EHLQJ D pJHQHUDO PDQDJHUY KH
PDNLQJ GHFLVLRQV DQG PDQDJLQJ KRWHO LVVXHV FRPSDUHG W
WKDW KLV VWDWXV DV JHQHUDO PDQDJHU PDGH KLP SDUW RI W
WKDQ MXVW RI WKH VSHFLILF KRWHO

&KDUDFWHULVWLFV RI WKH JURXS FRQWH[W

+DYLQJ LGHQWLILHG WKH FKDUDFWHULVWLFV WKDW WKH
SDUWLFXODU KRWHO FKDLQ DQG KRWHO WKH PDLQ FKDUDFWHUL
ZLOO QRZ EH RXWOLQHG

$00 FDVHV FRPSULVH VPDOO 60:*V ZKRVH PDLQ SXUSRVH
LPSOHPHQWDWLRQ RI FROOHFWLYH GHFLVLRQV IRU WKH UXQQL:
PDQDJHULDOO\ UHVSRQVLEOH IRU 7KHVH 60:*V HVVHQWLDOO\ FF
FDVHVY DUH HVVHQWLDOO\ FURVYV IXQFWLRQDO WDVN JURXSV VL
GLYLVLRQV DQG IXQFWLRQDO DUHDV RI WKH KRWHO

$00 FDVHV KDYH D OHDGHU DQG WKH JURXSV PHHW UHJXOI
7KH FDVHV FDQ EH FRPSDUHG LQ WHUPV RI DWWULEXWHYV UH



*URXPBRPSRVLWMWWU LEKQ WHUPV RI
VLIH DYHUDJH \HDUV LQ JURXS DQG FKOGLQHUHQWLDWLRQ YQODHQXHIKODU LQWHUDFWLRQ DV

$@GHPDU
<
I

DJH /HDGHU RWKHU PHPEHUV YDULDWLRQD JURXS
W KHQWH LUWIZRWHDUYV DVPGRNIG HWD UWWRLIJHB NS WRD W GRG LW BQDBYH@WOEHYWY PHHW HYHU\
Os  PHPEHUYV FKDLQ  WZR WR WKUHHKNBBYY OHDGHU KDNFHRDGQBHHIMRRQ D VSHFLILF GD\
e NQRZQ HDFK RRAQUAWDIFRMWY WKH UBRWKKORWLWHERQR QDO
§I DERXW WKUHH \HDRIYWK FRQWUDRQIRULW\ \HDUYV
¥ 3 WZHOMHUW\VRDRI \HDUV DV RRAVDAG HSD UBMR | JURXS HPSOR\VHG LQ
2  PHPEHUV FKDLQ NQRZQ HDFK RWKHU IRU FRPSDQ\
v WKUHH WR IRXU \HDUV WHQXUH )LYH
2 IL1TW HWM QL UWN HQJHMI UV DVPRWB GEDUWWI JURXS IRU VDODU\ OHYHOV
g PHPEHUV FKDLQ IRXU WR ILYH \HDUV
4 NQRZQ HDFK RWKHU IRU DW
2 OHDVW ILYH \HDUV
o WHQIRUW\ WKUHH \HDUV DRVOHPBPEHUVLKBYUMQWLDWZRE MDGSDHVROWEMWY PHHW URXJKO\
PHPEHUYV VHYHQ \HDUVEBWQF BDU@ R DWK®E HIW RKKISW D V V L V IVIDRRA & DNHHDR & XMOG D\V W ZR
IRU WKUHH \HPREWNQRB®Q WKH U HERW K DSRVAMHNRR Q0005 GD\  WLPH
o HDFK RWKHU IRU PW QMO VMR QW UDRQLR ULWD UHBDW V
o QLQH IRUWWKUHH \HDUV w+%ﬂdﬁﬁ%%Riﬁp HUMQWMWWP%%!%Eg#%FEHUV PHHW HYHU\
X PHPEHUV WHQ \HDUV DW@LPQ\(RU A YpRQQXDO FR V. GDI\V DW OHDVW RQFH D
o WZHQW\ \HDUV VDODU\OH oV
I HLJKWKLUWWKMEHHHDUV[M/OHDGHU DQGIIHUHQWLDWUIRE LV SUHVHQWEHUV PHHW DW OHDVW
= PHPEHUYV DW FKDLQ OHDGHU KLV DVVLVWDQW KDWHLFAQXP&QW K
x QLQH WKLUWNKUHH \HDUV DV OHDGHU FRQWUDFWV WKH UHVW KDYH \WERYROPPHW HYHU\
PHPEHUWHYHQWZHQW)\ RQH \HDUV DW PRQWK FRQWUDFWV  7UHuN GD\ YDULHV
FKDLQ
7DEOH &RPSDULVRQ RI WKH FDVHV LQ WHUPV RI JURXS FRPSRVLWLRQ

EHFDXVH RI PRYHPHQW GXH WR LQWHUQDO SURPRWLRQV GLIITHUHQW SRVLWLRQV LQ VDPH RU RWKHU KF



,Q JHQHUDO WKH VL]H RI WKH JURXSYVY DUH ODUJHU LQ WKF
QXPEHU RI PHPEHUV LQ WKH JURXS YDULHV EHWZHHQ WZHOYH D
RI HLJIKW WR WHQ LQ WKH ODULVY KRWHOV FDVHYV LWK WKH |
KDYH WHQXUHV WKDW PD\ HLWKHU EH VHDVRQDO PRQWKYV RU

KDYH LQWHUDFW ZLWK HDFK RWKHU RQ D GDLO\ EDVLV DOO \
VLIQLILFDQW GLITHUHQFHV LQ FR RSHWLWLRQ DQG GHFLVLRQ HI
WKH GLIIHUHQFHY PD\ EH UHODWHG WR WKH KRPRJHQHLW\ LQ WI
LQ WHQXUH +HWHURJHQHLW\ LQ WHQXUH GLIITHUHQWLDWHYV PHPI
VHDVRQDOO\ HPSOR\HG ERWK WKH FR RSHWLWLRQ FRPPXQLFDW
RI WKH JURXS PD\ YDU\ DFFRUGLQJ WR WKHVH WZR VXE JURXSV
FRXOG EHFRPH D WRSLF WR EH H[DPLQHG LQ DQRWKHU VWXG\ I
VWXG\ ZKLFK IRFXVHV RQ WKH UHODWLRQVKLS EHWZHHQ FR R
60:*V DV D ZKROH WKLV LVVXH ZLOO QRW EH FRQVLGHUHG IXUWEK

7KH DYHUDJH DJH RI WKH PHPEHUV LQ DOO FDVHV YDULHV
Rl bDJH )RU WKH ODULV KRWHOV FDVHV PHPEHUV KDYH JHQHUDC
ERWK WKH LQWHUQDO SURPRWLRQ URWDWLRQ EHWZHHQ KRWHC
SROLF\ RI WKH RUJDQLVDWLRQ DQG WKH ORQJHU \HDUV RI RSH
RSHUDWLQJ PDQ\ PRUH \HDUV WKDQ WKH $OGHPDU KRWHOV

,Q DGGLWLRQ WKH PHPEHUV RI JURXSVY EHORQJLQJ WR WK
PRUH GLIIHUHQWLDWLRQ LQ vVDODU\ EDVHG RQ WKHLU \HDUV LQ
WKDW WKH ODULVY RUJDQLVDWLRQDO FXOWXUH YDOXHV OR\DOW
+RZHYHU ODULV KRWHOV KDYH EHHQ RSHUDWLQJ PDQ\ PRUH \HD
EH PRUH DSSOLFDEOH IRU WKH IRUPHU IRU WKLY UHDVRQ $0O0O F
WHUPV RI VDODU\ GLIITHUHQFHY WKH EHVW SDLG LV WKH OHDGI
VHQLRU DUH SDLG PRUH DQG WKH FKHI DQG WKHQ WKH UHPDLQL
PRUH WKRVH RQ DQ DQQXDO FRQWUDFW DUH SDLG OHVV SHU P
FRQWUDFW DUH SDLG PRUH SHU PRQWK OHVV E\ \HDU

I1RWHV NHSW E\ WKH UHVHDUFKHU ZKLOVW REVHUYLQJ WKH
WKH 60:*V SDUWLFLSDWLQJ LQ WKH UHVHDUFK VXPPDUL]JHG LQ ¥
QRW GLUHFWO\ UHODWHG WR WKH VSHFLILF UHVHDUFK TXHVWLI
GLVFXVVHG KHUH 7KH LQIRUPDWLRQ GRHV LQGLFDWH LPSRUWDC
FRQVLGHUHG LQ IXWXUH UHVHDUFK

5HVHDUFK SURSRVLWLRQV DQG TXHVWLRQV

7KH UHVHDUFKTV SURSRVLWLRQV DQG TXHVWLRQV ZHUH GLVF
UHODWLRQVKLSY WKDW WKH\ DLP WR H[DPLQH EHWZHHQ YDULI
SUHYLRXV FKDSWHU GHVFULEHG WKH PHWKRGRORJ\ XVHG WR FR(
DQDO\WVLV WKDW ZRXOG VHUYH ZKHQ SURFHVVHG WR DGGUHVYV



IRGLQJYV UHVXOWLQJ IURP WKH SURFHVVLQJ RI WKH GDWD ZLO(¢
UHODWHG WR WKH VSHFLILF SURSRVLWLRQ DQG UHVHDUFK TXHV
7KH ILUVW WZR UHVHDUFK SURSRVLWLRQV IRFXV RQ H[DPL(
GHFLVLRQ HIIHFWLYHQHVYVY DQG WKH FR RSHWLYH PL[ FRPPXQL
FULWHULD DUH XVHG IRU ERWK YDULDEOHV :KHQ GLVFXVVLQJ W
WHUPV ZLOO EH VLPSOLILHG LQ RUGHU WR IDFLOLWDWH GLVFXV
XVHG WR GHQRWH pGHFLVLRQ HIIHFWLYHQHVV LQ WHUPV RI WK
SDUWLFXODU UHVHDUFK TXHVWLRQ DGGUHVVHG H[DPLQHV SURFI
RSHUDWLRQ DQG FRPSHWLWLRQY ZLOO EH XVHG WR GHQRWH
FRPSHWLWLRQ FRPPXQLFDWHG LQ D 60:*fV ZRUN UHODWLRQVYS
DGGUHVVHG H[DPLQHVY ZRUN UHODWLRQV DV D FULWHULRQ

5HVHDUFK SURSRBRUYLWVR®HFLVLRQ HIIHFWLYHQHVYV LV UHO
FRPPXQLFDWHG LQ LWV ZRUN UHODWLRQV

7KLV SURSRVLWLRQ H[DPLQHV WKH UHODWLRQVKLS EHWZHH
FR RSHWLWLRQ FRPPXQLFDWHG ZLWKLQ LW E\ FRQVLGHULQJ W
DVVHVVLQJ FR RSHWLWLRQ FRPPXQLFDWHG LQ WKH JURXS
$00 YDOXHV RQ PREVHUYHGY LQGLFDWRUV DUH EDVHG RC
UHVSHFWLYH KRWHOfV FXVWRPHU VDWLVIDFWLRQ VXUYH\V 7KH
YDULHV IRU HDFK FDVH 7DEOH 7KH FXVWRPHU VXUYH\ UHVX
PDQ\ FXVWRPHUV H[LVW LQ WKH KRWHO DW WKDW WLPH VR WKH
VXUYH\ UHVXOWYV DUH SUHSDUHG E\ PRQWK DQG PRVW FXVWRP}
PRQWK DQG VR GHULYLQJ D UHVSRQVH UDWH LV PHDQLQJOHVYV
XVHG IRU DOO KRWHOV $XJIXVW 7KHVH QXPEHUV DOVR UH
GLIIHUHQFH LQ WKH QXPEHU RI FXVWRPHUV EHWZHHQ KRWHOV R
ODUJHVW QXPEHU RI FXVWRPHUV DW WKDW WLPH LQ UHODWLRQ
QXPEHU RI FXVWRPHUV DW WKDW WLPH LQ UHODWLRQ WR FDVHYV
$OGHPDU +RWHOV FKIULY +RWHOV FKDLQ
&DVH
UHVSRQGHQWYV
7DEOH 7KH QXPEHU RI UHVSRQGHQWY SHU FDVH RQ RI

$00 YDOXHV RQ USHUFHLYHGYT LQGLFDWRUV DUH EDVHG RQC
H[SUHVVHG LQ WKH SRVW REVHUYDWLRQ TXHVWLRQQDLUHV WKD
JURXS PHHWLQJ 7KH UHVSRQVH UDWH RQ WKHVH TXHVWLRQQDL!
DW WKH PHHWLQJYV ZKR UHWXUQHG WKH TXHVWLRQQDLUH KDQGH
FKDSWHU YDULHV IRU HDFK FDVH 7DEOH



$OGHPDU +RWHOV GBRDLY +RWHOV FKDLQ
&DVH

UHVSRQGHQWY PHHWLQJ SDUWLFLSDQWYV
UHVSRQVH UDWH
7TDEOH 5HVSRQVH UDWH SHU FDVH RQ SHUFHLYHG

7KH ODUJHVW UHVSRQVH UDWH RQ SHUFHLYHG LQGLFDWRU
FDVH +RZHYHU WKH QXPEHU RI SDUWLFLSDQWYV LQ WKH R
IROORZHG E\ FDVH ZKRVH UHVSRQVH UDWH ZDV VHFRQG KLJKH)V
DFFLGHQW WKH GD\ DIWHU WKH PHHWLQJ DQG ZDV LQ KRVSLWLCL
TXHVWLRQQDLUH

S5HVHDUFK TXHVWLRQ UHRZWNGWWR BERRRSRWLMWYMHR®@L[ FRPI
60:*fV ZRUN UHODWLRQV UHODWHG WR WKH JURXSTV GHFLVI
ZKLFK WKH GHFLVLRQV DUH PDGH"

J)LOQGLQJY UHODWLQJ WR WKLV TXHVWLRQ DUH WDEXODWHG
YDOXHV IRXQG IRU WKH FDVHV LQ WHUPV RI WKH LQGLFDWRUV R
ZKHUHDV WKH FROXPQV RI WKH WDEOH UHSUHVHQW YDOXHV IR
GHFLVLRQ HIITHFWLYHQHVYV LQ WHUPV RI SURFHVV 7KH QXPEHUV
WKH VWXG\ WR GLVSOD\ WKH YDOXHVY WKDW WKH FDVHV VKRZHG
LOQGLFDWRUYV

7KH YDOXHV RQ DYHUDJH GHFLVLRQ HIIHFWLYHQHVYV KDYH
GHFLVLRQ HIIHFWLYHQHVYVY YDOXHV RI FDVHV VKRZLQJ WKH VI
FRPSHWLWLRQ LQ WKH LQGLFDWRUV RI FR RSHWLYH PL[ )RU LGQ
GLIlTHUHQFH EHWZHHQ FR RSHUDWLRQ DQG FRPSHWLWLRQ LQ V
SHUFHLYHGY GHFLVLRQ HIIHFWLYHQHVV RI ZKLOVW FDVH K
GHFLVLRQ HIITHFWLYHQHVY LV FDOFXODWHG DV

$W D ILUVW JODQFH LW FDQ EH VHHQ WKDW FDVH FRQVLV
FR RSHUDWLRQ DQG FRPSHWLWLRQ FRPPXQLFDWHG LQ ZRUN UH
FDVH FRQVLVWHQWO\ VKRZVY WKH VPDOOHVW GLIITHUHQFH EHWZ
LQ ZRUN UHODWLRQV IROORZHG E\ FDVH W FDQ DOVR EH Q
KLIKHVW GHFLVLRQ HIIHFWLYHQHVY LQ WHUPV RI WKH SURFHVYV
GLVSOD\V WKH ORZHVW GHFLVLRQ HIIHFWLYHQHVY IROORZHG E\
ZRUN UHODWLRQV RI DOO FDVHV ZDV SUHGRPLQDQWO\ FR RSHU
FRPSHWLWLRQ ZDV FRPPXQLFDWHG LQ WKH JURXSVY ZRUN UHOD\
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WHUPV RI SURFHVYV

,Q JHQHUDO WKHUHIRUH WKH ODUJHVW GLIIHUHQFH EI
FRPPXQLFDWHG LQ ZRUN UHODWLRQV FDVH LV FRQVLVWHQWO
WHUPV RI WKH SURFHVV E\ ZKLFK GHFLVLRQVY DUH PDGH ZKDWEt
+RZHYHU WKH UHODWLRQVKLS EHWZHHQ WKH VPDOOHVW GLIIH
ZRUN UHODWLRQV DQG GHFLVLRQ HIITHFWLYHQHVYVY LQ WHUPV RI
LOQGLFDWRUV RI WKH WZR YDULDEOHV FDVH VKRZV JUHDWHU F
LQFUHDVH RI GHFLVLRQ HIIHFWLYHQHVV LQ WHUPV RI SURFHVYV
GLITIHUHQFH EHWZHHQ FR RSHUDWLRQ DQG FRPSHWLWLRQ FRPP)
FRQVLGHULQJ WKH KLJKHVW DQG ORZHVW YDOXHV RI HDFK FULW
RI FR RSHWLYH PL[ GHFLVLRQ HIIHFWLYHQHVV LQGLFDWRUV GR!
LQGLYLGXDO FDWHJRULHVY PDLQO\ GXH WR FDVHV DQG "KHQ
SDWWHUQ UH DSSOLHV 7KLV LV VKRZQ PRUH FOHDUO\ LQ ZKH
HIITHFWLYHQHVY DV DQ LQGLFDWRU RI GHFLVLRQ HIIHFWLYHQHYV
DYHUDJH SHUFHLYHG FR RSHWLWLRQ DV DQ LQGLFDWRU IRU FR |
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SUHGRP Lr@ B:QUB . v+ LQ WHUPV RI WKH GHFLVLR!

GLIIHUHQFH EHWZHHQ FRPSHWL¥WLRQ FR RSHYPWLRQ LQ
ZRUN UHODWLRQV
H[WUHPHO\ VPDOO DOPRVW QRQH
YHU\ VPDOO VPDOOH[WUHPHO\ VPDOO YHU\ VPDOO
VPDOO PHGLXP VPDOO

7DEOH ,OOXVWUDWLQJ WKH UHODWLRQVKLS EHWZHHQ FR

LQGLFDWRUYV

:KHQ WKHVH SDLUV RI LQGLFDWRUV DUH XVHG

¥ WKH FRPPXQLFDWLRQ LQ DOO FDVHV LV SUHGRPLQDQWO\ FR RSHUDWL
RSHUDWLRQ WKDQ FRPSHWLWLRQ LV FRPPXQLFDWHG LQ WKH ZRUN UHODW

b WKH JUHDWHU WKH GLITHUHQFH EHWZHHQ FRPSHWLWLRQ DQG FR RSHUDW
ZRUN UHODWLRQV WKH JUHDWHU WKH GHFLVLRQ HIIHFWLYHQHVYVY LQ WHUP
:KHQ FRQVLGHULQJ WKHVH UHVXOWY WKH SURSHUWLHYV RI WKH YDOXHV I

PLQG 6 SHFLILFDOO\ WKDW

t 7KH YDOXHV IRU ERWK FR RSHWLWLRQ FRPPXQLFDWHG LQ ZRUN UHOI
HITHFWLYHQHVY DUH EDVHG RQ JURXS PHPEHUVY SHUFHSWLRQV

t 7KH YDOXHV IRU GHFLVLRQ HIIHFWLYHQHVY DUH KLJK IRU DOO FDVHYV 7k
WKH IDFW WKDW DOO FDVHV DUH 60:*V RI DQG VWDU KRWHOV DQG WK
WKDW WKHLU GHFLVLRQ HIIHFWLYHQHVYVY EH KLJK GXH WR KLJK KRWHO V
JURXS PHPEHUV DUH PDQDJHUV H[SHFWHG WR GLVSOD\ KLJK SHUIRUP D
JURXSYV FRPSULVLQJ PHPEHUV RI D ORZHU KLHUDUFKLFDO OHYHO

¥ 7KH GLIITHUHQFHY LQ YDOXHV DFURVV FDVHV IRU ERWK YDULDEOHYV G
RSHWLWLRQ DUH VXEWOH 6LQFH DOO FDVHV DUH KLJK SHUIRUPLQJ PDQ
KRWHO FKDLQV LW LV H[SHFWHG WKDW WKH KRPRJHQHLW\ LQ WKHVH UH
GLVSOD\ YDOXHV IRU ERWK YDULDEOHY WKDW ZLOO IDOO ZLWKLQ D SDUWL

b 7KH YDOXHV IRU ERWK YDULDEOHV DUH FRQWLQJHQW RQ ERWK WKH I1UD
GHULYLQJ WKHP , I GLITHUHQW IUDPHZRUNV RU PHWKRGV ZHUH XVHG W K
GLITHUHQW +RZHYHU WKH XVH RI WKHVH IUDPHZRUNYV DQG PHWKRGV ZH
VWXG\ IRU DOO FDVHY DQG VR LW LV H[SHFWHG WKDW LI WKH VDPH IUDP
VLPLODU UHVXOWY ZRXOG EH REWDLQHG 7KLV ZLOO EH GLVFXVVHG IXUWK

¥ 7KH UHVXOWY DUH VSHFLILF WR WKH YDOXHV FRQVLGHUHG ,2W ZRXOG (
SDWWHUQV IRXQG FDQ EH JHQHUDOL]J]HG WR YDOXHV RQ WKH WZR YDULDE(
J)RU H[DP SOH LW ZRXOG QRW EH YDOLG WR DVVXPH WKDW DYHUDJH SHUF
WHUPV RI SURFHVY ZLOO LQFUHDVH LQGHILQLWHO\ ZLWK KLJKHU GLIIHUH

FRPPXQLFDWHG LQ D 60:*fV ZRUN UHODWLRQV 3HUKDSV WKH GHFLVLRAQ



GUREH\RQG D FHUWDLQ GLIIHUHQFH 7KLV FRXOG EHFRPH D
IXWXUH
,Q UHVSRQVH WR WKLV UHVHDUFK TXHVWLRQ WKH GDWD K
UHODWLRQVKLS EHWZHHQ WKH FR RSHWLWLRQ FRPPXQLFDWHG
GHFLVLRQ HIIHFWLYHQHVY LQ WHUPV RI WKH SURFHVV E\ ZKLFK
GDWD KDYH LQGLFDWHG WKDW IRU PHPEHUV WR SHUFHLYH WKDW
FR RSHUDWLRQ UHODWLYH WR FRPSHWLWLRQ PXVW EH SHUFHLY
UHODWLRQV SUHGRPLQDQFH LQ WKH FR RSHWLYH PL[ PXVW EH F
HITHFWLYHQHVY PD\ EH LQFUHDVHG LI WKH JURXSTV SHUFHLY
FRPSHWLWLRQ FRPPXQLFDWHG LQ WKH JURXSTV ZRUN UHODWLRAC
t WKH YDOXHV RQ WKH SHUFHSWLRQV DUH GHULYHG XVLQJ V
t TXRWHG RU DYHUDJH SHUFHLYHG DUH XVHG DV LQGLFDWEF
UHODWLRQV
¥ DYHUDJH SHUFHLYHG LV XVHG DV DQ LQGLFDWRU RI GHFLV
¥ D FR RSHUDWLYH SUHGRPLQDQFH LV IRXQG WR EH SHUFHL®
WKH JURXSTV ZRUN UHODWLRQV
t WKH GLITHUHQFH IRXQG EHWZHHQ FR RSHUDWLRQ DQG FR
ZRUN UHODWLRQVY L YDULHV EHWZHHQ H[WUHPHO\ VPDOO
FR RSHWLYH PL[ LV DYHUDJH SHUFHLYHG RU LL YDULHV EI
LQGLFDWRU IRU FR RSHWLYH PL[ LV TXRWHG SHUFHLYHG
t WKH VSHFLILF GLIITIHUHQFH EHWZHHQ FR RSHUDWLRQ DQG
ZRUN UHODWLRQV LV IRXQG WR EH L ORZHU WKDQ VPDOO
PL[ LV DYHUDJH SHUFHLYHG RU LL ORZHU WKDQ VPDOO ZlI
TXRWHG SHUFHLYHG
7TKHUH DUH VRPH JHQHUDO FRPPHQWV WKDW FDQ EH PDGH
HITHFWLYHQHVY DQG FR RSHWLYH PL[ ZKHQ XVLQJ GLIITHUHQW I
LOQGLFDWRUV IRU ZRUN UHODWLRQV WKH GLIITHUHQFHV EHWZHF
KLIKHVW QH[W KLJKHVW ORZHVW ZKHQ PHDVXUHG SHUFHLYHG
XVHG DV LQGLFDWRUV UHVSHFWLYHO\ ,Q WHUPV RI WKH GHFLVL
DUH JHQHUDOO\ KLIJKHVW QH[W KLJKHVW ORZHVW ZKHQ PHDVX
SHUFHLYHG DUH XVHG DV LQGLFDWRUYV UHVSHFWLYHO\

5HVHDUFK TXHVWLRQ UHRZWNGWWR BRRSSRHWIMMHR ® L[ FRPF
60:*V ZRUN UHODWLRQV UHODWHG WR WKH JURXS{V GHFLV
PDGH"

J)LQGLQJYV UHODWLQJ WR WKLV TXHVWLRQ DUH WDEXODWHG
YDOXHV IRXQG IRU WKH FDVHV LQ WHUPV RI WKH LQGLFDWRUV RI
ZKHUHDV WKH FROXPQV RI WKH WDEOH UHSUHVHQW YDOXHV IR



GHFLVLRQ HIIHFWLYHQHVV LQ WHUPV RI WKH GHFLVLRQV WKHP
FDVHV SDUWLFLSDWLQJ LQ WKH VWXG\ WR GLVSOD\ WKH YDOXH)\
GHFLVLRQ HIITHFWLYHQHVY LQGLFDWRUV 7KH YDOXHV RQ DYHUD
DQ DYHUDJH RI WKH GHFLVLRQ HIIHFWLYHQHVY YDOXHV RI FDV
RSHUDWLRQ DQG FRPSHWLWLRQ LQ WKH LQGLFDWRUV RI FR RSH\
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7DEOH 5HODWLRQVKLSVY EHWZHHQ FR RSHWLWLRQ LQ ZRUN

WHUPV RI GHFLVLRQV

$W D ILUVW JODQFH LW FDQ EH VHHQ WKDW FDVH DJDLQ
EHWZHHQ FR RSHUDWLRQ DQG FRPSHWLWLRQ FRPPXQLFDWHG L(
$OVR WKDW FDVH DJDLQ FRQVLVWHQWO\ VKRZV WKH VPDO!
FRPSHWLWLRQ FRPPXQLFDWHG LQ ZRUN UHODWLRQV IROORZHG
FRQVLVWHQWO\ GLVSOD\V WKH KLJKHVW GHFLVLRQ HIIHFWLYHQH
GLVSOD\V WKH ORZHVW GHFLVLRQ HIIHFWLYHQHVY IROORZHG E\

,Q JHQHUDO WKHUHIRUH WKH ODUJHVW GLIIHUHQFH E!
FRPPXQLFDWHG LQ ZRUN UHODWLRQV FDVH LV FRQVLVWHQWO
WHUPV RI WKH GHFLVLRQV PDGH ZKDWHYHU WKH LQGLFDWRU
UHODWLRQVKLS EHWZHHQ WKH VPDOOHVW GLIITHUHQFH EHWZHHQ
GHFLVLRQ HIIHFWLYHQHVY LQ WHUPV RI GHFLVLRQV LV QRW DV



WR YDULDEOHV FDVH VKRZLQJ JUHDWHU FRQVLVWHQF\ WKDQ F
LQGLFDWRUV RI FR RSHWLYH PL[ DUH TXRWHG SHUFHLYHG RU
HITHFWLYHQHVY DUH HLWKHU TXRWHG SHUFHLYHG RU PHDVXUHG
DQ LOQGLFDWRU RI FR RSHWLYH PL[ FRPPXQLFDWHG LQ ZRUN UHO
FR RSHWLYH PL[ DQG GHFLVLRQ HIIHFWLYHQHVV IRU WKH WZR F
FULWHULD KHQ DYHUDJH SHUFHLYHG LV XVHG DV DQ LQGLF
GHFLVLRQV FDVH VKRZV ORZHU GHFLVLRQ HIIHFWLYHQHVYV

IHYHUWKHOHVY D JHQHUDO LQFUHDVH RI GHFLVLRQ HIIHF
UHODWH WR D JHQHUDO LQFUHDVH LQ WKH GLIIHUHQFH EHWZHH
WKH JURXSTV ZRUN UHODWLRQV ZKHQ FRQVLGHULQJ WKH KLJKH\
WKH LQ EHWZHHQ YDOXHV IRU SDLUV RI FR RSHWLYH PL[ GHFL
IROORZ WKH VDPH SDWWHUQ LQ WKHLU LQGLYLGXDO FDWHJIRU
FDWHJRULHY DUH FRPELQHG KRZHYHU WKH SDWWHUQ UH DSSOI
TXRWHG SHUFHLYHG GHFLVLRQ HIITHFWLYHQHVY DV DQ LQGLFDW
DQRG TXRWHG SHUFHLYHG RU DYHUDJH SHUFHLYHG FR RSHWLWLR
LQ ZRUN UHODWLRQV 7DEOH

KHQ WKHVH SDLUV RI LQGLFDWRUV DUH XVHG WKH FRPPXC
RSHUDWLYH LQGLFDWLQJ WKDW PRUH FR RSHUDWLRQ WKDQ FRP
DOO RI WKH 60:*V WKH JUHDWHU WKH GLITHUHQFH EHWZHHQ FR
WKH JURXSVYT ZRUN UHODWLRQV WKH JUHDWHU WKH GHFLVLRQ F

&DVHVeR RSHWLWQRRUNHODWLRQV 4827(" 3(5&(,9(" '(&,6,21
$9(5%*( 3(5&(,9( 4827( 3(5&(,9(" ())(&7,9(1(66
SUHGRPLOBBRFRSHUDWLYH LQ WHUPV RI WKH GHFLVLI
GLIITHUHQFH EHWZHHQ FRPSHWLW\I(_[I)?OQ(H FRDBElIJﬁDUJIaWLRQ LQ
UHODWLRQV

HIWUHPHO\ VPDODOPRVW QRQH

YHU\ VPDOO VPDBIPWUHPHO\ VPDOO YHU\ VPDOO

VPDOO PHGLXP VPDOO

7TDEOH ,O0OXVWUDWLQJ WKH UHODWLRQVKLS EHWZHHQ FR RS

KHQ FRQVLGHULQJ WKHVH UHVXOWY WKH SURSHUWLHYV RI
LQ PLQG 6SHFLILFDOO\ WKDW

t 7KH YDOXHV IRU ERWK FR RSHWLWLRQ FRPPXQLFDWHG LQ
LQ WHUPV RI GHFLVLRQVY DUH EDVHG RQ JURXS PHPEHUVTY S|

t 7KH YDOXHV IRU GHFLVLRQ HIITHFWLYHQHVY DUH KLJK IRU L

t 7KH GLIIHUHQFHYVY LQ YDOXHV DFURVV FDVHV IRU ERWK Y
RSHWLWLRQ DUH VXEWOH DV GLVFXVVHG HDUOLHU

¥ 7KH YDOXHV IRU ERWK YDULDEOHY DUH FRQWLQJHQW RQ |
GHULYLQJ WKHP DV GLVFXVVHG HDUOLHU

¥ 7KH UHVXOWY DUH VSHFLILF WR WKH YDOXHV FRQVLGHUHG



,Q UHVSRQVH WR WKLV UHVHDUFK TXHVWLRQ WKH GDWD K
UHODWLRQVKLS EHWZHHQ WKH FR RSHWLWLRQ FRPPXQLFDWHG
GHFLVLRQ HIIHFWLYHQHVYV LQ WHUPV RI WKH GHFLVLRQV PDGH
IRU PHPEHUV WR SHUFHLYH WKDW WKH GHFLVLRQV WKDW WKH\
UHODWLYH WR FRPSHWLWLRQ PXVW EH SHUFHLYHG DV EHLQJ |
SUHGRPLQDQFH LQ WKH FR RSHWLYH PL[ PXVW EH FR RSHUDW
HITHFWLYHQHVY PD\ EH LQFUHDVHG LI WKH JURXSTV SHUFHLY
FRPSHWLWLRQ FRPPXQLFDWHG LQ WKH JURXSYV ZRUN UHODWLRC

¥ WKH YDOXHYVY RQ WKH SHUFHSWLRQV DUH GHULYHG XVLQJ V

t TXRWHG RU DYHUDJH SHUFHLYHG DUH XVHG DV LQGLFDWHF
UHODWLRQV

t TXRWHG SHUFHLYHG LV XVHG DV DQ LQGLFDWRU RI GHFLVL

t D FR RSHUDWLYH SUHGRPLQDQFH LV IRXQG WR EH SHUFHL"®
WKH JURXSTV ZRUN UHODWLRQV

t WKH GLITHUHQFH IRXQG EHWZHHQ FR RSHUDWLRQ DQG FR

ZRUN UHODWLRQV L YDULHVY EHWZHHQ H[WUHPHO\ VPDOO

FR RSHWLYH PL[ LV DYHUDJH SHUFHLYHG RU LL YDULHV E!

LQGLFDWRU IRU FR RSHWLYH PL[ LV TXRWHG SHUFHLYHG

t WKH VSHFLILF GLIITIHUHQFH EHWZHHQ FR RSHUDWLRQ DQG

ZRUN UHODWLRQV LV IRXQG WR EH L ORZHU WKDQ VPDOO

PL[ LV DYHUDJH SHUFHLYHG RU LL ORZHU WKDQ VPDOO Z}

TXRWHG SHUFHLYHG

7KHUH DUH VRPH JHQHUDO FRPPHQWV WKDW FDQ EH PDGH
HITHFWLYHQHVY DQG FR RSHWLYH PL[ ZKHQ XVLQJ GLIIHUHQW
LQGLFDWRUV WKH YDOXHV DUH JHQHUDOO\ KLJKHVW QH[W KLJ
SHUFHLYHG DQG TXRWHG SHUFHLYHG DUH XVHG DV LQGLFDWR
HITHFWLYHQHVY LQGLFDWRUV IRU GHFLVLRQV WKH YDOXHV DU
PHDVXUHG SHUFHLYHG DYHUDJH SHUFHLYHG DQG TXRWHG SHUF}

S5HVHDUFK TXHVWLRQ UHODRVHG VWW K&SU R R RRVA MWL RY,
FRPPXQLFDWHG LQ D 60:*V ZRUN UHODWLRQV UHOD
HITHFWLYHQHVYV LQ WHUPV RI WKH FRQVHTXHQFHV RI W

JLQGLQJYV UHODWLQJ WR WKLY TXHVWLRQ DUH WDEXODWHG
YDOXHV IRXQG IRU WKH FDVHV LQ WHUPV RI WKH LQGLFDWRUV RI
ZKHUHDV WKH FROXPQV RI WKH WDEOH UHSUHVHQW YDOXHV IR>
GHFLVLRQ HIIHFWLYHQHVYVY LQ WHUPV RI WKH FRQVHTXHQFHV RI
QXPEHUVY LQ WKH FHOOV UHSUHVHQW WKH FDVHV SDUWLFLSDWL(
VKRZHG IRU SDLUV RI FR RSHWLYH PL[ GHFLVLRQ HIIHFWLYHQHV



HITHFQ(HWMH KDYH EHHQ FDOFXODWHG DV DQ DYHUDJH RI WKH GHF
WKH VDPH GLIITHUHQFH EHWZHHQ FR RSHUDWLRQ DQG FRPSHWLW

'"HFWLRIIHFWLY H@WMW MV RYFRQVHTXHQFHYV
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7TDEOH 5HODWLRQVKLSY EHWZHHQ FR RSHWLWLRQ LQ ZRUN

WHUPV RI FRQVHTXHQFHYV

$W D ILUVW JODQFH LW FDQ EH VHHQ WKDW FDVH DJDLQ
EHWZHHQ FR RSHUDWLRQ DQG FRPSHWLWLRQ FRPPXQLFDWHG LC
$OVR WKDW FDVH DJDLQ FRQVLVWHQWO\ VKRZV WKH VPDO(
FRPSHWLWLRQ FRPPXQLFDWHG LQ ZRUN UHODWLRQV IROORZHG |
WKDW FDVHYV DQG FRQVLVWHQWO\ GLVSOD\ WKH ORZHVW (
VDWLVIDFWLRQ ZKHUHDV FDVH GLVSOD\V WKH KLIJIKHVW GHFLVL

,Q JHQHUDO WKHUHIRUH WKH ODUJHVW GLIIHUHQFH EF
FRPPXQLFDWHG LQ ZRUN UHODWLRQV FDVH LV FRQVLVWHQWO
WHUPV RI FXVWRPHU VDWLVIDFWLRQ ZKDWHYHU WKH LQGLFDWR
GLIITIHUHQFH EHWZHHQ FR RSHUDWLRQ FRPPXQLFDWHG LQ ZRUN U
WR WKH KLIKHVW GHFLVLRQ HIIHFWLYHQHVYV LQ WHUPV RI FXVWF
WKH WZR YDULDEOHY DOWKRXJK FDVH VKRZV JUHDWHU FRQVLYV

+RZHYHU WKH SDWWHUQ EHWZHHQ WKH WZR YDULDEOHV
FRPSHWLWLRQ FRPPXQLFDWHG LQ ZRUN UHODWLRQV DQG GHFL



VDWLVIDFWLRQ LV EHWWHU SRUWUD\HG ZKHQ FRQVLGHULQJ VS
REVHUYHG LV LQGLFDWRU RI GHFLVLRQ HIIHFWLYHQHVYVY LQ WHUI
RUDYHUDJH SHUFHLYHG DUH LQGLFDWRUYV RI FR RSHWLYH PL[ L

&DVHV &R RSHW LWL ® UN HODWLRQV 4827(" 2%6(59(" '(&,6,21
$9(58%( 3(5&(,9(" 4827( 3(5&(,9(" niitnrwiyHo PRQVHTXHQFHYV

SUHGRPLEDQFHIDWLY H LQ WHUPXVRWRPHU VDWLVIDFW

GLIITHUHQFH EHWZHHQ FRPSHWL\Q/E}BQH FR |§YQ’||—|_|L9|5)‘}/¥|LRQ LQ Z
UHODWLRQV

H[WUHPHO\ VPDOO DOPRVW QRQH

YHU\ VPDOO H[WUHPHO\ VPDOO
VPDOO YHU\ VPDOO
VPDOO PHGLXP VPDOO
7TDEOH ,OO0OXVWUDWLQJ WKH SDWWHUQ EHWZHHQ FR RSHW

HITHFWLYHQHVYV LQ WHUPV RI FRQVHTXHQFHY FXVWRF

OHDVXUHG REVHUYHG DV DQ LQGLFDWRU RI GHFLVLRQ HIIH
QRW |IROORZ D SDWWHUQ DQG WKH GLIITHUHQFHYVY EHWZHHQ W
HIITHFWLYHQHVY DUH PLQLPDO DYHUDJH REVHUYHG IROORZV Wt
LQGLFDWRU RI FR RSHWLYH PL][

$v FDQ EH VHHQ IURP WDEOH WKH ODUJHU WKH GL
FRRSHUDWLRQ WKH ORZHU WKH FXVWRPHU VDWLVIDFWLRQ WKH
FRQVLGHULQJ WKHVH UHVXOWYVY WKH SURSHUWLHYV RI WKH YDOXI
RI WKHVH SURSHUWLHY KDYH EHHQ GLVFXVVHG HDUOLHU LQ
UHODWLRQVKLS IRXQG EHWZHHQ FR RSHWLWLRQ FRPPXQLFDWHG
WHUPV RI ERWK SURFHVVY DQG GHFLVLRQV QHYHUWKHOHVV WKH

t 7KH YDOXHV IRU FR RSHWLWLRQ FRPPXQLFDWHG LQ ZRUN
SHUFHSWLRQV ZKHUHDV WKH YDOXHV IRU GHFLVLRQ HIIHF
DUH EDVHG RQ REVHUYDWLRQV RU SHUFHSWLRQV RI FXVWR

t 7KH YDOXHV IRU GHFLVLRQ HIITHFWLYHQHVY DUH KLJK IRU L

t 7KH GLIIHUHQFHY LQ YDOXHV DFURVV FDVHV |IRU ERWK Y
RSHWLWLRQ DUH VXEWOH DV GLVFXVVHG HDUOLHU

¥ 7KH YDOXHV IRU ERWK YDULDEOHY DUH FRQWLQJHQW RQ |
GHULYLQJ WKHP DV GLVFXVVHG HDUOLHU

¥ 7KH UHVXOWY DUH VSHFLILF WR WKH YDOXHVY FRQVLGHUHG

,Q UHVSRQVH WR WKLV UHVHDUFK TXHVWLRQ WKH GDWD K
UHODWLRQVKLS EHWZHHQ WKH FR RSHWLWLRQ FRPPXQLFDWHG
GHFLVLRQ HIIHFWLYHQHVV LQ WHUPV RI FRQVHTXHQFHV ZKHQ
VSHFLILFDOO\ WKH GDWD KDYH LQGLFDWHG WKDW IRU FXVWRI
UHODWLYH WR FRPSHWLWLRQ PXVW EH SHUFHLYHG E\ JURXS PH
ZRUN UHODWLRQV SUHGRPLQDQFH LQ WKH FR RSHWLYH PL[ P>



GHWLRQ HIIHFWLYHQHVYV PD\ EH LQFUHDVHG LI WKH JURXSYV SHL
FRPSHWLWLRQ FRPPXQLFDWHG LQ WKH JURXSTV ZRUN UHODWLRC
t WKH YDOXHV RQ WKH SHUFHSWLRQV DQG REVHUYDWLRQV
SUHVHQW VWXG\
t TXRWHG RU DYHUDJH SHUFHLYHG DUH XVHG DV LQGLFDWI
UHODWLRQV
t TXRWHG REVHUYHG LV XVHG DV DQ LQGLFDWRU RI G
FRQVHTXHQFHV FXVWRPHU VDWLVIDFWLRQ
t D FR RSHUDWLYH SUHGRPLQDQFH LV IRXQG WR EH SHUFHL
WKH JURXSYV ZRUN UHODWLRQV
t WKH GLIITHUHQFH IRXQG EHWZHHQ FR RSHUDWLRQ DQG FF
ZRUN UHODWLRQV L YDULHV EHWZHHQ H[WUHPHO\ VPDOO
FR RSHWLYH PL[ LV DYHUDJH SHUFHLYHG RU LL YDULHV E
LQGLFDWRU IRU FR RSHWLYH PL[ LV TXRWHG SHUFHLYHG
7TKHUH DUH VRPH JHQHUDO FRPPHQWV WKDW FDQ EH PDGH
HITHFWLYHQHVY DQG FR RSHWLYH PL[ ZKHQ XVLQJ GLIIHUHQW
LQGLFDWRUV WKH YDOXHV DUH JHQHUDOO\ KLIJKHVW QH[W KLJ
SHUFHLYHG DQG TXRWHG SHUFHLYHG DUH XVHG DV LQGLFDWR
HITHFWLYHQHVV LQGLFDWRUV IRU FRQVHTXHQFHV WKH YDOXHYV
TXRWHG REVHUYHG DYHUDJH REVHUYHG DQG PHDVXUHG REVHUY

5HVHDUFK SURSBYI'WERMHFLVLRQ HIITHFWLYHQHVYV LV Ut
RSHWLWLRQ FRPPXQLFDWHG LQ LWV JURXS PHHWLQJV

7KLYV SURSRVLWLRQ UHODWHV WR H[DPLQLQJ WKH UHOD\
HITHFWLYHQHVYVY DQG WKH FR RSHWLWLRQ FRPPXQLFDWHG ZLWKIL
FULWHULRQ IRU DVVHVVLQJ FR RSHWLWLRQ FRPPXQLFDWHG LQ W

$00 YDOXHV RQ PSHUFHLYHGY LQGLFDWRUV DUH EDVHG RC
H[SUHVVHG LQ WKH SRVW REVHUYDWLRQ TXHVWLRQQDLUHV WKD
JURXS PHHWLQJ 7KH UHVSRQVH UDWH DV SHUFHQWDJH RI WKH
TXHVWLRQQDLUH YDULHV IRU HDFK FDVH 7DEOH

&DVH$OGHPDU +RWHOV BHKRLY +RWHOV FKDLQ

UHVSRQGHQWY PHHWLQJ SDUWLFLSDQWYV
UHVSRQVH UDWH

7TDEOH SHVSRQVH UDWH SHU FDVH RQ SHUFHLYH(

7KH ODUJHVW UHVSRQVH UDWH RQ SHUFHLYHG LQGLFDWRU
FDVH +RZHYHU WKH QXPEHU RI SDUWLFLSDQWY LQ FDVH



IMORZHG E\ FDVH ZKRVH UHVSRQVH UDWH ZDV VHFRQG KLJKHV
KDG DQ DFFLGHQW WKH GD\ DIWHU WKH PHHWLQJ DQG ZDV LQ
FRPSOHWH WKH SRVW REVHUYDWLRQ TXHVWLRQQDLUH

7KH YDOXHV RI REVHUYHG LQGLFDWRUV IRU GHFLVLRQ HIIH
E\ FXVWRPHUV LQ WKH UHVSHFWLYH KRWHOYfV FXVWRPHU VDWL)
WKHVH FXVWRPHU VXUYH\V YDULHV IRU HDFK FDVH 7DEOH
KRWHOV GR QRW VKRZ KRZ PDQ\ FXVWRPHUV H[LVW LQ WKH KRW
VKRZ WKLV $0OVR FXVWRPHU VXUYH\ UHVXOWY DUH SUHSDUHG E
KRWHO GXULQJ WKH HQWLUH PRQWK DQG VR GHULYLQJ D UHVS
FXVWRPHU VXUYH\ UHVXOWYV ZHUH XVHG IRU DOO KRWHOV $XJXV

&DVH$OGHPDU +RWHOV PRODUWRY +RWHOV FKDLQ

HVSRQGHQWYV
7TDEOH 7KH QXPEHU RI UHVSRQGHQWY SHU FDVH RQ

7KHVH QXPEHUV DOVR UHIOHFW DV ZDV FRQILUPHG E\ WKH
FXVWRPHUV EHWZHHQ KRWHOV RI WKH VDPH FKDLQ ,Q RWKHU
FXVWRPHUV DW WKDW WLPH LQ UHODWLRQ WR FDVHV DQG ZK
DW WKDW WLPH LQ UHODWLRQ WR FDVHV

7KH YDOXHV Rl REVHUYHG LQGLFDWRUV IRU FR RSHWLYH
UHVHDUFKHU DV GHULYHG IURP WKH REVHUYDWLRQ IRUPV FRPS
FDVHVY PHHWLQJV ,Q DGGLWLRQ WR WKH YDOXHV RI FR RSHWL
ZHUH REVHUYHG DQG ZLOO EH FRQVLGHUHG ODWHU RQ ZKHQ GL
DQG RUJDQLVDWLRQDO FRQWH[WV

S5HVHDUFK TXHVWLRQ UHOBDRVH A VWW K& U R B RRVGAWL RY)
FRPPXQLFDWHG LQ D 60:* IV PHHWLQJY UHODWHG WR W
WHUPV RI WKH SURFHVV E\ ZKLFK WKH GHFLVLRQV DUH

JLQGLQJY UHODWLQJ WR WKLY TXHVWLRQ DUH WDEXODWHG
YDOXHV IRXQG IRU WKH FDVHV LQ WHUPV RI WKH LQGLFDWRUYV
PHHWLQJYV ZKHUHDV WKH FROXPQV RI WKH WDEOH UHSUHVHQW
LQGLFDWRUV RI GHFLVLRQ HIITHFWLYHQHVV LQ WHUPV RI WKH SUF

7TKH QXPEHUV LQ WKH FHOOV UHSUHVHQW WKH FDVHV SDUW
WKDW WKH FDVHV VKRZHG IRU SDLUV RI FR RSHWLYH PL[ GHFLYV
DYHUDJH GHFLVLRQ HIIHFWLYHQHVY KDYH EHHQ FDOFXODWHG D\
RI FDVHVY VKRZLQJ WKH VDPH GLIIHUHQFH EHWZHHQ FR RSHUDWI
RSHWLYH PL[

,Q JHQHUDO FDVH VHHPV WR FRQVLVWHQWO\ GHPRQVWU



POWWHU ZKDW LQGLFDWRUYV DUH FRQVLGHUHG IRU ERWK YDULDE
GLIITIHUHQFHVY EHWZHHQ FR RSHUDWLRQ DQG FRPSHWLWLRQ FRP/
FDVH FRQVLVWHQWO\ VKRZ WKH KLJKHVW GHFLVLRQ HIIHFWLY|
IRU ERWK YDULDEOHYV &DVH DOVR XVXDOO\ VKRZV H[FHSW ZK
RSHWLYH PL[ WKH ODUJHVW GLIIHUHQFH EHWZHHQ FR RSHUDW|
RSHWLYH PL[ ,Q JHQHUDO FDVH VKRZY WKH JUHDWHVW FRQVL
E\ FDVH ZKLOVW FDVH VKRZV WKH JUHDWHVW FRQVLVWHQF!
FDVHV DQG
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7TDEOH 5HODWLRQVKLSY EHWZHHQ FR RSHWLWLRQ LQ JURX:
LQ WHUPV RI SURFHVV

$W D ILUVW JODQFH LW FDQ EH VHHQ WKDW SUHGRPLQDGC

RSHWLWLRQ FRPPXQLFDWHG LQ JURXS PHHWLQJYV ZKHUHDV LW Y



0 JURXS PHHWLQJV :LWK WKH GLIITHUHQFH EHWZHHQ FR RSHUD\V
PHHWLQJV YDU\LQJ DOVR WKLV PHDQV WKDW WKH GLITHUHQFHYV
UHODWH WR HLWKHU ERWK
t SUHGRPLQDQFH LQ WKH FR RSHWLWLYH PL][
¥ WKH GLIITHUHQFH EHWZHHQ FR RSHUDWLRQ DQG FRPSHWLW
7KLY PDNHV LW GLIILFXOW WR H[DPLQH WKH UHODWLRQVKL:
LQ JURXS PHHWLQJY DQG GHFLVLRQ HIIHFWLYHQHVYVY RI WKH JUR
DUH PDGH )RU WKLV UHDVRQ ZKHUH ERWK DVSHFWV RI WKH F
VWXGLHG E\ VHSDUDWLQJ ILQGLQJY DFFRUGLQJ WR SUHGRPLQDQ
$vV FDQ EH VHHQ IURP WDEOH PRVW SDLUV RI LQGL
HITHFWLYHQHVYV VXJIJHVW WKH VDPH SDWWHUQ IRU WKH UHODWL
JURXS PHHWLQJY DQG GHFLVLRQ HIIHFWLYHQHVYV LQ WHUPV RI !
RSHUDWLRQ DQG FRPSHWLWLRQ FRPPXQLFDWHG LQ JURXS PHHYV
WHUPV RI SURFHVYVY 7KLV SDWWHUQ FDQ EH VHHQ FOHDUO\ IRU W
¥ ZKHQ WKH LQGLFDWRU IRU FR RSHWLYH PL[ LQ JURXS PHF
SUHGRPLQDQFH LV FR RSHUDWLYH DQG WKH LQGLFDWRU IR
LV TXRWHG SHUFHLYHG
¥ ZKHQ WKH LQGLFDWRU IRU FR RSHWLYH PL[ LQ JURXS PHHYV
SUHGRPLQDQFH DQG WKH LQGLFDWRUV IRU GHFLVLRQ HIIF
SHUFHLYHG PHDVXUHG SHUFHLYHG RU DYHUDJH SHUFHLYHC
¥ ZKHQ WKH LQGLFDWRU IRU FR RSHWLYH PL[ LQ JURXS PHH
SUHGRPLQDQFH DQG WKH LQGLFDWRUV IRU GHFLVLRQ HIIH
SHUFHLYHG RU DYHUDJH SHUFHLYHG
$OWKRXIK WKH VDPH SDWWHUQ JHQHUDOO\ VHHPV WR DSSC
FR RSHWLYH PL[ FRPPXQLFDWHG LQ JURXS PHHWLQJV ZKHQ Wk
LQGLFDWRU IRU GHFLVLRQ HIIHFWLYHQHVY LV DYHUDJH SHUFHLY
7KH SDWWHUQ LV FOHDU KRZHYHU ZKHQ DYHUDJH REVHUY
FRPPXQLFDWHG LQ JURXS PHHWLQJV DQG DYHUDJH SHUFHLYHG
WHUPV RI SURFHVV
$vV FDQ EH VHHQ IURP WDEOH ZKHQ RYHUDOO PHHWLQJ
PL[ LQ JURXS PHHWLQJV WKH SUHGRPLQDQFH LQ DOO FDVHV ZD)
PD\ VXJJHVW WKDW IRU 60:*V WR EH HIIHFWLYH VLQFH DOO RI
HITHFWLYHQHVYV WKHUH QHHGVY WR EH KLJKHU FR RSHUDWLRQ
PHHWLQJY RYHUDOO 7KLV FRXOG EH DQ DYHQXH WKDW PD\ DOVR
+RZHYHU ZKHQ FRQVLGHULQJ WKHVH UHVXOWY WKH SURS
PXVW EH NHSW LQ PLQG
t 7KH YDOXHV IRU FR RSHWLWLRQ FRPPXQLFDWHG LQ JURXS
QRQ PHPEHUV RI WKH JURXS DQG PRUH VSHFLILFDOO\ E\ W
GHFLVLRQ HIITHFWLYHQHVY LQ WHUPV RI SURFHVY DUH EDVH
t 7KH YDOXHV IRU GHFLVLRQ HIITHFWLYHQHVY DUH KLJK IRU LC



t

t

t

7KH GLIIHUHQFHYVY LQ YDOXHV DFURVV FDVHV IRU ERWK YIL
RSHWLWLRQ DUH VXEWOH DV GLVFXVVHG HDUOLHU

7KH YDOXHV IRU ERWK YDULDEOHY DUH FRQWLQJHQW RQ I
GHULYLQJ WKHP DV GLVFXVVHG HDUOLHU

7KH UHVXOWY DUH VSHFLILF WR WKH YDOXHV FRQVLGHUHG
,Q UHVSRQVH WR WKLV UHVHDUFK TXHVWLRQ WKH GDWD K

UHODWLRQVKLS EHWZHHQ WKH FR RSHWLWLRQ FRPPXQLFDWHG 1
HITHFWLYHQHVY LQ WHUPV RI WKH SURFHVV E\ ZKLFK GHFLVLRQ
LQGLFDWHG WKDW

1

IRU JURXS PHPEHUV WR SHUFHLYH WKDW WKH SURFHVYV

HITHFWLYH L KLJKHU FR RSHUDWLRQ UHODWLYH WR FRP
PHPEHUVY DV EHLQJ FRPPXQLFDWHG LQ WKH JURXSTV PHHW
PHDVXUHG SHUFHLYHG DV WKH LQGLFDWRU DQG LL WKH

PHPEHUV EHWZHHQ FR RSHUDWLRQ DQG FRPSHWLWLRQ FRI
KLIKHU WKH SHUFHLYHG E\ JURXS PHPEHUV GHFLVLRQ HIIt
WKH GLIITHUHQFH REVHUYHG EHWZHHQ FR RSHUDWLRQ DC
PHHWLQJV LV PRUH LPSRUWDQW WR PHPEHUVY SHUFHSWLR
SURFHVV WKDQ ZKHWKHU PRUH FR RSHUDWLRQ LV REVH
FRPSHWLWLRQ LQ JURXS PHHWLQJV

JXUWKHUPRUH WKDW WKH SHUFHLYHG E\ JURXS PHPEHUYV

LI WKH GLIITHUHQFH EHWZHHQ FR RSHUDWLRQ DQG FRPSHWLWL
ZKHWKHU WKLV GLIIHUHQFH LV SHUFHLYHG E\ JURXS PHPEHUV R
LQFUHDVHG SURYLGHG WKDW

t

WKH YDOXHV RQ WKH SHUFHSWLRQV DQG REVHUYDWLRQYV
SUHVHQW VWXG\

WKH VSHFLILF SDLUV RI LQGLFDWRUV RI FR RSHWLYH [
HITHFWLYHQHVY LQ WHUPV RI SURFHVV WKDW VKRZHG D FOF
D FR RSHUDWLYH SUHGRPLQDQFH LV IRXQG WR EH SHUFHL"
WKH JURXSTV PHHWLQJY ZKHQ PHDVXUHG SHUFHLYHG LV XV
DQ\ SUHGRPLQDQFH LV IRXQG IRU DOO RWKHU LQGLFDWR
HDUOLHU

WKH GLITHUHQFH IRXQG EHWZHHQ FR RSHUDWLRQ DQG FR
PHHWLQJV L YDULHV EHWZHHQ H[WUHPHO\ VPDOO DQG VF
RSHWLYH PL[ LV PHDVXUHG SHUFHLYHG RU LL YDULHV EH\
ZKHQ WKH LQGLFDWRU IRU FR RSHWLYH PL[ LV PHDVXUHG R
DQG YHU\ VPDOO ZKHQ WKH LQGLFDWRU IRU FR RSHWLYH PL
7KHUH DUH VRPH JHQHUDO FRPPHQWYVY WKDW FDQ EH PDGH

HITHFWLYHQHVY DQG FR RSHWLYH PL[ ZKHQ XVLQJ GLIIHUHQW
EHWZHHQ FR RSHUDWLRQ DQG FRPSHWLWLRQ DUH JHQHUDOO\
PHDVXUHG SHUFHLYHG DV LQGLFDWRU WKDQ ZKHQ WKH LQGLF



HITHFWLYHQHVYVY LQGLFDWRUV IRU SURFHVV WKH YDOXHV DUH
PHDVXUHG SHUFHLYHG DYHUDJH SHUFHLYHG DQG TXRWHG SHUF

S5HVHDUFK TXHVWLRQ UHOBRH A VWR KSHU R 8 RRYS MWL RY
FRPPXQLFDWHG LQ D 60:*V PHHWLQJY UHODWHG WR W
WHUPV RI WKH GHFLVLRQV WKHPVHOYHV"

J)LQGLQJV UHODWLQJ WR WKLV TXHVWLRQ DUH WDEXODWHG
YDOXHV IRXQG IRU WKH FDVHV LQ WHUPV Rl WKH LQGLFDWRU:
PHHWLQJY ZKHUHDV WKH FROXPQV Rl WKH WDEOH UHSUHVHQ\
LQGLFDWRUV RI GHFLVLRQ HIIHFWLYHQHVV LQ WHUPV RI WKH Gt
WKH FDVHV SDUWLFLSDWLQJ LQ WKH VWXG\ WR GLVSOD\ WKH Y
PL[ GHFLVLRQ HIIHFWLYHQHVV LQGLFDWRUV 7KH YDOXHV RQ
FDOFXODWHG DV DQ DYHUDJH RI WKH GHFLVLRQ HIIHFWLYHQHYV
EHWZHHQ FR RSHUDWLRQ DQG FRPSHWLWLRQ LQ WKH LQGLFDWR

$W D JODQFH LW FDQ EH VHHQ WKDW FDVHV VKRZV WKH
GHFLVLRQV UHJDUGOHVV RI ZKDW LQGLFDWRUV IRU GHFLVLRQ
$OVR FBREBVLVWHQWO\ VKRZV WKH ORZHVW GHFLVLRQ HIIHFWL)
ZKDW LQGLFDWRUV IRU GHFLVLRQ HIIHFWLYHQHVV DUH FRQVLGH

7KH ILQGLQJV RQ WKLV UHVHDUFK TXHVWLRQ DUH LQWH
UHODWLRQVKLS EHWZHHQ FR RSHWLYH PL[ FRPPXQLFDWHG LQ .
WHUPV RI GHFLVLRQV DUH REVHUYHG ZLWK GLIIHUHQW LQGLFDW

GHFLVLRQ HIIHFWLYHQHVV LQ WHUPV Rl GHFLVLRQV GHFU

RSHUDWLRQ DQG FRPSHWLWLRQ FRPPXQLFDWHG LQ JURXS PHHW
+ TXRWHG REVHUYHG LV XVHG DV DQ LQGLFDWRU RI FR RSH
SHUFHLYHG RU DYHUDJH SHUFHLYHG DUH XVHG DV LQGLFDYV
GHFLVLRQV PDGH
PHDVXUHG REVHUYHG LV XVHG DV DQ LQGLFDWRU RI FR RSHWLY
SHUFHLYHG LV XVHG DV DQ LQGLFDWRU RI GHFLVLRQ HIIHFWLYH
,Q FRQWUDVW GHFLVLRQ HIIHFWLYHQHVV LQ WHUPV RI GH
EHWZHHQ FR RSHUDWLRQ DQG FRPSHWLWLRQ FRPPXQLFDWHG LQ
ZKHQ
+ PHDVXUHG REVHUYHG LV XVHG DV DQ LQGLFDWRU RI FR RSHYV
SHUFHLYHG LV XVHG DV DQ LQGLFDWRU RI GHFLVLRQ HIIHFWL

+ DYHUDJH REVHUYHG LV XVHG DV DQ LQGLFDWRU RI FR RSHWL
SHUFHLYHG DQG DYHUDJH SHUFHLYHG DUH XVHG DV LQGLFDW!
GHFLVLRQV PDGH
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S5HODWLRQVKLSVY EHWZHHQ FR RSHWLWLRQ LQ JURX:

7TDEOH

WHUPV RI GHFLVLRQV



7KBDWWHUQV GR QRW VHHP WR EH UHODWHG WR SUHGRPLQ
+RZHYHU ZKHQ FRQVLGHULQJ DOO RI WKHVH UHVXOWV WKH SUF
EH NHSW LQ PLQG
$ 7KH YDOXHV IRU FR RSHWLWLRQ FRPPXQLFDWHG LQ JURXS
QRQ PHPEHUV RI WKH JURXS DQG PRUH VSHFLILFDOO\ E\ W
GHFLVLRQ HIIHFWLYHQHVV LQ WHUPV RI GHFLVLRQV DUH ED
$ 7KH YDOXHV IRU GHFLVLRQ HIIHFWLYHQHVV DUH KLJK IRU [
$ 7KH GLIIHUHQFHV LQ YDOXHV DFURVV FDVHV IRU ERWK Y
RSHWLWLRQ DUH VXEWOH DV GLVEXVVHG HDUOLHU
$ 7KH YDOXHV IRU ERWK YDULDEOHV DUH FRQWLQJHQW RQ |
GHULYLQJ WKHP DV GLVFXVVHG HDUOLHU
$ 7KH UHVXOWV DUH VSHFLILF WR WKH YDOXHV FRQVLGHUHG
,Q UHVSRQVH WR WKLV UHVHDUFK TXHVWLRQ WKH GDWD KD
FR RSHWLWLRQ FRPPXQLFDWHG LQ D 60:* V PHHWLQJV DQG WKH
WKH GHFLVLRQV PDGH ZLOO YDU\ DFFRUGLQJ WR WKH SDLUV RI
DJDLQ WKH ILQGLQJV KDYH DOVR LQGLFDWHG WKDW WKH GLI
FRPSHWLWLRQ FRPPXQLFDWHG LQ JURXS PHHWLQJV LV PRUH LP.
HIITHFWLYHQHVV LQ WHUPV RI GHFLVLRQV WKDQ ZKHWKHU PRUH F
WKDQ FRPSHWLWLRQ LQ JURXS PHHWLQJY SUHGRPLQDQFH

SHVHDUFK TXHVWLRQ UHODMRZG LW RW KB H RBER\RLSMHIVRLYY
FRPPXQLFDWHG LQ D 60:* IV PHHWLQJY UHODWHG WR W
WHUPV RI WKH FRQVHTXHQFHV RI WKH GHFLVLRQV PDG]|

J)LOQGLQJY UHODWLQJ WR WKLV TXHVWLRQ DUH WDEXODWHG
YDOXHV IRXQG IRU WKH FDVHV LQ WHUPV RI WKH LQGLFDWRU\
PHHWLQJYV ZKHUHDV WKH FROXPQV RI WKH WDEOH UHSUHVHQW
LQGLFDWRUV RI GHFLVLRQ HIIHFWLYHQHVY LQ WHUPV RI WKH FR
LQ WKH FHOOV UHSUHVHQW WKH FDVHV SDUWLFLSDWLQJ LQ WKH
SDLUV RI FR RSHWLYH PL[ GHFLVLRQ HIIHFWLYHQHVYV LQGLFDWRL
KDYH EHHQ FDOFXODWHG DV DQ DYHUDJH RI WKH GHFLVLRQ HII
GLIlTHUHQFH EHWZHHQ FR RSHUDWLRQ DQG FRPSHWLWLRQ LQ WK

$W D JODQFH LW FDQ EH VHHQ WKDW FDVH VKRZV WKH K
FRQVHTXHQFHY UHJDUGOHVV RI ZKDW LQGLFDWRUV IRU GHFLV

FDVHV DQG $OVR FDVHV DQG FRQVLVWHQWO\ VKRZ WK
FRQVHTXHQFHY UHJDUGOHVV RI ZKDW LQGLFDWRUV IRU GHFLVLF
$V FDQ EH VHHQ IURP WDEOH GHFLVLRQ HIIHFWLYHQH

ZLWK LQFUHDVHG GLIIHUHQFH EHWZHHQ FR RSHUDWLRQ DQG FF
UHJDUGOHVV RI SUHGRPLQDQFH ZKHQ PHDVXUHG REVHUYHG PF



XHG DV LQGLFDWRUV RI FR RSHWLYH PL[ LQ JURXS PHHWLQJV L
DUH XVHG DV LQGLFDWRUV RI GHFLVLRQ HIIHFWLYHQHVV LQ WHU

KHQ TX®WHG SHUFHLYHG RU RYHUDOO PHHWLQJV DUH XV
SDWWHUQ FDD_:Q EH VHHQ EHWZHHQ FR RSHWLYH PL[ FRPPXQLFD!
SUHGRPLQ&&H RU WKH GLIITHUHQFH EHWZHHQ FR RSHUDWLRQ
HIIHFWLYH@I—ﬁ/V LQ.WHUPV RI WKH FRQVHTXHQFHYVY FXVWRPHU VL
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+RZHYHU ZKHQ FRQVLGHULQJ WKHVH UHVXOWY WKH SURS
PXVW EH NHSW LQ PLQG
t 7KH YDOXHVY IRU FR RSHWLWLRQ FRPPXQLFDWHG LQ JURXS
E\ QRQ PHPEHUV RI WKH JURXS DQG PRUH VSHFLILFDOO\ E\
JURXS PHPEHUV PHDVXUHG SHUFHLYHG DV LQGLFDWRU
HITHFWLYHQHVY LQ WHUPV RI GHFLVLRQV DUH EDVHG RQ JU|
t 7KH YDOXHV IRU GHFLVLRQ HIITHFWLYHQHVYV DUH KLJK IRU I
t 7KH GLIIHUHQFHYV LQ YDOXHV DFURVV FDVHV |IRU ERWK Y
RSHWLWLRQ DUH VXEWOH DV GLVFXVVHG HDUOLHU
¥ 7KH YDOXHV IRU ERWK YDULDEOHY DUH FRQWLQJHQW RQ
GHULYLQJ WKHP DV GLVFXVVHG HDUOLHU
t 7KH UHVXOWY DUH VSHFLILF WR WKH YDOXHYVY FRQVLGHUHG
2QFH DJDLQ WKH ILQGLQJY KDYH DOVR LQGLFDWHG WKD
RSHUDWLRQ DQG FRPSHWLWLRQ FRPPXQLFDWHG LQ JURXS PH
SHUFHSWLRQV RI GHFLVLRQ HIIHFWLYHQHVY LQ WHUPV RI WKH
VDWLVIDFWLRQ WKDQ ZKHWKHU PRUH FR RSHUDWLRQ LV REVHU
JURXS PHHWLQJYV SUHGRPLQDQFH

5HVHDUFK SURSRWMLWHROWLRQVKLS EHWZHHQ D 60:*1\
HITHFWLYHQHVYVY DQG WKH RYHUDOO FR RSHWLWLRQ F
JURXSYV VRFLDO FRQWH[W

7KLV SURSRVLWLRQ UHODWHV WR H[DPLQLQJ WKH UHOD\)
HITHFWLYHQHVVY DQG WKH FR RSHWLWLRQ FRPPXQLFDWHG ZLWK
RSHWLYH PL[ FRPPXQLFDWHG LQ WKH 60:*fV FRQWH[W %RWK WK
XVHG DV FULWHULD IRU DVVHVVLQJ RYHUDOO FR RSHWLWLRQ FR!

7KH YDOXHV RQ VRFLDO FRQWH[W DUH EDVHG RQ LQIRUPDW
UHVHDUFKHU ZLWK FDVH PHPEHUV OHDGHUV DQG RWKHUV V X
GLUHFWRUV RI WKH KRWHO FKDLQYV DQG D NQRZOHGJHDEOH FL
FDVH PHPEHUV OHDGHUV DQG KLJKHU PDQDJHPHQW PDQDJLQJ
FR RSHWLWLRQ DQG SHUIRUPDQFH DQG REVHUYDWLRQ RI WKH F

7TKH UHODWLRQVKLS EHWZHHQ WKH JURXSYfV RYHUDOO GH
RSHWLWLRQ FRPPXQLFDWHG LQ LW LV GLVFXVVHG ILUVW ILQGL(
7KH URZV RI WKH WDEOH UHSUHVHQW YDOXHV IRXQG IRU WKH FL
FRPPXQLFDWHG LQ WKH JURXS ZKHUHDV WKH FROXPQV RI WKH
WHUPV RI WKH LQGLFDWRUV RI GHFLVLRQ HIIHFWLYHQHVV 7K
SDUWLFLSDWLQJ LQ WKH VWXG\ WR GLVSOD\ WKH YDOXHV WKD
GHFLVLRQ HIITHFWLYHQHVY LQGLFDWRUYVY 7KH YDOXHV RQ DYHUD.
DQ DYHUDJH RI WKH GHFLVLRQ HIIHFWLYHQHVYV YDOXHV RI FDV



RSBIWLRQ DQG FRPSHWLWLRQ LQ WKH LQGLFDWRUV RI FR RSHWL"®
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LV ORZH

-l
7TDEOH 5HODWLRQVKLSVY EHWZHHQ FR RSHWLWLRQ LQ WKH J
WKH JURXS RYHUDOO

$v FDQ EH VHHQ IURP WDEOH WKH JHQHUDO UHOD
FRPPXQLFDWHG LQ WKH 60:*V DQG WKH JURXSVY GHFLVLRQ HIIH
XVHG IRU ERWK YDULDEOHYVY ,Q JHQHUDO DQG ZLWKRXW FRQVLC
HITHFWLYHQHVY LQFUHDVHYV



f ZLWK LQFUHDVLQJ GLIIHUHQFH EHWZHHQ FR RSHUDWLRQ
JURXS ZKHWKHU LQ JURXS PHHWLQJV ZRUN UHODWLRQV
HITHFWLYHQHVY DUH SURFHVV DQG GHFLVLRQV

f ZLWK GHFUHDVLQJ GLIIHUHQFH EHWZHHQ FR RSHUDWLRQ
JURXS ZKHWKHU LQ JURXS PHHWLQJV ZRUN UHODWLRQV
HITHFWLYHQHVYV LV FRQVHTXHQFHV

f ZLWK LQFUHDVLQJ GLIIHUHQFH EHWZHHQ WKH FR RSHWLY
FR RSHUDWLRQ DQG FRPSHWLWLRQ LQ WKH PL[ FRPPXQ
FRPPXQLFDWHG LQ JURXS PHHWLQJV ZKHQ WKH FULWHULD
UHODWLRQV

f ZLWK GHFUHDVLQJ GLIIHUHQFH EHWZHHQ WKH FR RSHWLYH
RSHUDWLRQ DQG FRPSHWLWLRQ LQ WKH PL[ FRPPXQLF
FRPPXQLFDWHG LQ JURXS PHHWLQJV ZKHQ WKH FULWH
FRQVHTXHQFHYV

5HVHDUFK TXHVWLRQ U HRZWH/GWKR & RDRAVLLRAQVRKYL S
FR RSHWLYH PL[ FRPPXQLFDWHG LQ D 60:* DQG WKH
UHODWHG WR WKH JURXSTV JURXS FRQWH[W"

$ FRQGLWLRQ IRU DOO RI WKHVH UHODWLRQVKLSVY VHHPYV
SUHGRPLQDQFH LQ WKH FR RSHWLYH PL[ FRPPXQLFDWHG E\ WK
UHODWLRQV DQG RYHUDOO

7KLV ILQGLQJ ZDV SUHVHQWHG IRU GLVFXVVLRQ WR WKH O
WKH GDWD ZKHUHE\ DOO OHDGHUV VXJIJHVWHG WKDW FR RSHUL
IXQFWLRQ FROOHFWLYHO\ :KHQ LW ZDV WKHQ PHQWLRQHG WR V
FR RSHUDWLRQ DQG FRPSHWLWLRQ FRPPXQLFDWHG ZLWKLQ D JU
OHDGHUV VDLG WKDW WKH\ ZHUH QRW VXU SIVL OHG &N W KAKR UADNX
VXUSULVHG DQG VXJIJHVWHG WKH IROORZLQJ UHDVRQ :KHUHDYV
JURXS WR EH DEOH WR FROOHFWLYHO\ UHDFK JURXS JRDOV DQC
PD\ LQFUHDVH FRKHVLRQ DQG PDNH WKH JURXS pOD]I\T WKH
SHUIRUPDQFH VWDQGDUGY +RZHYHU DV VXJJHVWHG E\ WKH Jl
ZRXOG VWLPXODWH WKH PHPEHUV WR SHUIRUP KLIJKHU WKDQ WK
WKH SHUIRUPDQFH RI WKH JURXS ZRXOG EH KLJKHU ZLWK FRP
VLPLODU OHYHOV EXW ZLWK FR RSHUDWLRQ EHLQJ KLIKHU WKDC(

$V PHQWLRQHG HDUOLHU RWHHPWKBHWRHG GWHLJ BRH H DALAVK W K
EHOLHYHG WKDW D KLJKHU GLIITHUHQFH EHWZHHQ FRPSHWLWLR
EDVHG RQ WKH FROQWHQWLRQ WKDW FR RSHUDWLRQ LV PRUH FC
ZKDW FRPSHWLWLRQ LVTV)XWUMWMDKGHIP RMUH ZHFGVIHRPSHWLWLRQ DV



RSHUDWGRROWLPDWHO\ SHUIRUPDQFH DQG DV FDQ EH VHHQ IUF
ODUJHU GLITHUHQFHYVY EHWZHHQ FR RSHUDWLRQ DQG FRPSHWLWL

7KH SHUFHSWLRQV RI D 60:*1V OHDGHU RQ WKH UHODWLROQ)
PL[ WKH UHODWLYH GHJUHHV RI FR RSHUDWLRQ DQG FRPSHWLW
DSSHDUV WR EH UHODWHG WR GLIIHUHQFHY LQ FR RSHWLYH PL][
DOVR LQGFDWHG LQ OLWHUDWXUH WKDW D OHDGHUYV SHUFHSW
FR RSHWLWLRQ FRPPXQLFDWHG

, FDMM FKDUDFWHULVWLFY DUH ORRNHG DW WKDW GLVWL
VPDOOHVW JURXS VL]H RI RQO\ HLJKW PHPEHUV 7KLV PD\ DOVF
LQIOXHQFH RI WKH OHDGHU PD\ EH JUHDWHU WKDQ WKDW LQ RW

7KH OHDGHUVY RI DOO VHYHQ FDVHV ZHUH LQ DJUHHPHQW W
LQ WKHLU 60:*V LQ RUGHU WKDW WKH JURXSV EH DEOH WR D
GLVDJUHHPHQW zZDV UHODWHG WR WKH H[WHQW RI WKH SUHGR
EHWZHHQ FR RSHUDWLRQ DQG FRPSHWLWLRQ ZDV EHOLHYHG DV
ZKHUHDV IRU FDVH D KLIJKHU GLIIHUHQFH EHWZHHQ FR RSHUD
UHODWHG WR KLIJIKHU GHFLVLRQ HIIHFWLYHQHVYV

$QRWKHU LPSRUWDQW ILQGLQJ WKDW FDQ EH VHHQ IURP
SURYLGHV LWVHOI DV D PRUH UHOLDEOH FULWHULRQ IRU GHF
UHVHDUFK JLYHQ WKDW LW GLVSOD\V WKH JUHDWHVW FRQVLV!'
PL[ GHFLVLRQ HIIHFWLYHQHVYVY ZKHUHE\ QR H[FHSWLRQV WR W
SUHVHQWHG IRU GLVFXVVLRQ WR WKH OHDGHUV RI WKH 60:*V
OHDGHUV VXJJHVWHG WKDW FXVWRPHU VDWLVIDFWLRQ LV WK
SHUIRUPDQFH 7KH UDWLRQDOH VXJJHVWHG IRU WKLV E\ WKH OH
VDWLVILHG FXVWRPHUV VR WKDW WKH FXVWRPHUV WRXU RSHU
WR RWKHUV SRWHQWLDO FXVWRPHUV 7KLV LV DOVR UHIOHFWI
DQDO\WH WKH UHVXOWY RI FXVWRPHU VDWLVIDFWLRQ VXUYH\V \
E\ DOO RI WKH 60:*V WKH UHVXOWYVY RI WKH FXVWRPHU VXUYH
+RZHYHU ZKHUHDV WKH UHVXOWY RI WKHVH VXUYH\V ERWK |
LQIRUPDWLRQ RQ WKH FXVWRPHU SURILOHV QDWLRQDOLW\ WR?
VXUYH\ UHVXOWYV IRU FDVHV ODULY KRWHOV GR QRW

7KH SUHVHQW UHVHDUFK H[DPLQHG GHFLVLRQ HIIHFWLYHQ
FXVWRPHUV FULWHULRQ FRQVHTXHQFHV EXW DOVR DV DVVH
60:*V FULWHULD SURFHVV DQG GHFLVLRQV ,Q D GLVFXVVLRC
/IRQGRQ 6FKRRO RI (FRQRPLFV DQG 3ROLWLFDO 6FLHQFHV LW Z
PD\ DFWXDOO\ EH VWULFWHU ZLWK WKHLU SHUIRUPDQFH DQG V
PD\ EH ELDVHG 7KLV ZDV DOVR VXJJHVWHG E\ FDVH OfV OHDG
JURXSVY SHUIRUPDQFH E\ JURXS PHPEHUV ZDV LQWULFDWHO\ G
DIWHU +H JDYH WKH H[DPSOH RI D HITHFWLYHQHVY IRU D JUI
VDWLVIDFWLRQ ZRXOG QRW PHDQ WKH VDPH IRU D JURXS WKDW
DQRG WKH PHDVXUH ZRXOG WKHUHIRUH QRW EH pPREMHFWLYHY ¢



PRUH OLNHO\ WR EH pVWULFWHUY ZLWK WKHLU DVVHVVPHQWYV
EHFDXVH RI WKHLU KLJKHU SHUIRUPDQFH VWDQGDUGY 7KHUHI
GHFLVLRQ HIIHFWLYHQHVY LV DOVR OLNHO\ WR EH PRUH UHOLDE

5HVHDUFK TXHVWLRQ U HQRZWHGWK R &HRDRWLLRMLRKCL S
FR RSHWLYH PL[ FRPPXQLFDWHG LQ D 60:* DQG WKH
UHODWHG WR WKH JURXSYTV RUJDQLVDWLRQDO FRQWH])\

$V GLVFXVVHG HDWOHMWU WRDWHRQVLVWHQWO\ EH DFKLHYLC
HIITHFWLYHQHVY LQ UHODWLRQ WR WKH RWKHU FDVHV 2WKHU W
DOVR EH LQIOXHQFHV RI RUJDQLVDWLRQDO FRQWH[W ,I ZH FRP!
SURILOHYV EMVWKH RQO\ 60:* WKDW KDV QR VSHFLDOL]HG VHUYLI
Rl VSHFLDOLVDWLRQ PD\ {VOURZBIRKFBKNQWURD FPHVHGHFLVLRQ HIIF
WR WKH RWKHU FDVHV SDUWLFLSDWLQJ LQ WKH VWXG\ 7KHUH DL
FDVHV EHORQJ WR WKDW PD\ LQIOXHQFH WKH GLIIHUHQFHV LQ
REVHUYHG LQ WKH FDVHV %RWK KRWHO FKDLQV $OGHPDU DQC
VXUYH\V ILOOHG RXW YROXQWDULO\ E\ WKHLU FXVWRPHUV OHIW
ER[ ORFDWHG RQ WKH KRWHOfV UHFHSWLRQ GHVN 7KH FXVWRPF
EHORQJLQJ WR D FKDLQ DQG WKH\ DUH DQDO\WHG E\ WKH KRWHO

,Q JHQHUDO WKH $OGHPDU KRWHO FXVWRPHU VXUYH\V DUH
HDFK PRQWK WKH KRWHOV RI WKH FKDLQ DUH FRPSDUHG DQG FI
OHDGHUV RI WKH 60:*V DQG WKH PDQDJLQJ GLUHFWRU RZQHU
PDQDJLQJ GLUHFWRU PHHW DQG GLVFXVV HYHU\ WZR ZHHNV 7K
PHHW ZLWK WKHLU PDQDJLQJ GLUHFWRU EXW RQFH D PRQWK W
KRWHO DOWKRXJK WKH UHVXOWY DUH SUHVHQWHG VHSDUDWHO!
Rl DQDO\WLV RI WKH FXVWRPHU VXUYH\V LV WKDW WKH $OGHPL
4XboLw\ ,PSURYHPHQW 'HSDUWPHQW ZKHUHDV WKH ODULV +RWHF
DW FDVH ¢V VLWH )RU ERWK WKH ODULY DQG $OGHPDU KRWHOV
GLUHFWRUV DVVHVV KRWHO SHUIRUPDQFH DUH WKH OHYHOV RI
VXUYH\V DQG KRWHO SURILWYV

JRU ERWK FULWHULD WKH SUHYLRXV \HDU DQG VSHFLILF P
LPSURYHPHQW LQ SHUIRUPDQFH RQ HDFK RI WKH WZR FULWHUL
KRWHO FKDLQV DJUHHG WKDW WKH FXVWRPHU VXUYH\ UHVXOWYV
DUH XQDIIHFWHG E\ LOYHVWPHQWY RU RWKHU VSHFLDO FLUFXP
HJ D UHGXFWLRQ LQ SURILWY FRXOG EH GXH WR WKH DGGHG H
UHYHQXHV RI RQH KRWHO UHODWHG WR WKH RWKHUV PD\ EH GXI|
FRQIHUHQFH RQ LWV VLWH )XUWKHUPRUH FXVWRPHU VDWLVIDF
KRWHO FKDLQV DV LQGLFDWHG E\ WKH PDQDJLQJ GLUHFWRUV
VHUYLFH RI KRVSLWDOLW\ WR FXVWRPHUYV



7KH PDQDJLQJ GLUHFWRUV DOVR RZQHUV RI WKH WZR KR
TXHVWLRQQDLUH WKDW ZRXOG UHIOHFW WKHLU EHOLHIV RQ FF
FRQVLGHUHG E\ WKH UHVHDUFKHU WKDW WKHVH EHOLHIV ZRXO
WKH WZR KRWHO FKDLQV LQ UHODWLRQ WR WKH FR RSHWLYH Pl
7KH LQIRUPDWLRQ GHULYHG IURP WKHVH TXHVWLRQQDLUHV LV V

,Q UHODWLRQ WR SHUFHSWLRQV RQ FR RSHUDWLRQ ERWK |
RSHUDWLRQ WKDW HPEUDFHV WKH LGHD WKDW WKH PHPEHUV D!
REVHUYDEOH EHKDYLRXUV RI FR RSHUDWLRQ DPRQJVW PHPEHUYV
WKDW DUH UHODWHG WR DFWLYLWLHY DQG WDVNV RI ZRUNLQJ
DUH UHODWHG WR UHODWLRQV RI ZRUNLQJ WRJHWKHU 7KH SR\
UHODWH WR LPSURYHG FRPSHWHQFH ZKHUHDV IRU ODULV WKH\
Rl FR RSHUDWLRQ ZKLFK ZRXOG DOVR UHIOHFW H[SHULHQFH RC
HPSKDVLVH FR RSHUDWLRQ PRUH WKDQ LV EHQHILFLDO ,Q JHQI
ZRUNLQJ WRIJHWKHU RI JURXS PHPEHUV IRU WKH DFFRPSOLVKP
SHUIRUPDQFH ZKLOVW ODULVY FXOWXUH VHHPV WR SURPRWH W
DFKLHYHPHQW RI JUHDWHU WHDPZRUN 2YHUDOO WKH RUJDQLV
FR RSHUDWLRQ ZLWKLQ OLPLWYVY DQG FRQGLWLRQV WKDW ZRXC
VHHPV WR KDYH D PRUH IDYRXUDEOH DWWLWXGH WRZDUGV FR R

,Q UHODWLRQ WR SHUFHSWLRQV RQ FRPSHWLWLRQ ERWK I
RI FRPSHWLWLRQ WKDW FDSWXUH ERWK pSOHDVDQWY VXFK L
UPXQSOHDVDQWYT FRQGHVFHQGLQJ DJJUHVVLYHQHVVY MHDORXV\
FR RSHUDWLRQ ZLWK LPSURYHG SHUIRUPDQFH VXFK DV LQ W
SURGXFWLYLW\ $OGHPDU VHHPV WR IDYRXU RU KDYH D EHWWH!I
WKH QHIJDWLYH FRQVHTXHQFHV RI FRPSHWLWLRQ ZLWK XQIDLUQ

7TKH FRPSRVLWLRQ RI PHPEHUVY DV D FRQGLWLRQ IRU EHQH
HYHQ IXUWKHU E\ $OGHPDU VXJJHVWLQJ WKDW PHPEHUV VKRX
EDFNJURXQG 7KLV LV UHIOHFWHG DOVR LQ LWV UHFUXLWPHQW
SHUVRQ LV RXWVLGH RU LQVLGH WKH RUJDQLVDWLRQ LV VHOH
UHFUXLWPHQW SROLF\ LV EDVHG RQ LOWHUQDO SURPRWLRQ ZKI
WKH RUJDQLVDWLRQ ,Q IDFW PDQ\ RI WKH HPSOR\HHVY DW 0DUL"
ODULVY KRWHOV

,Q JHQHUDO oO0ODULV VHHPV WR KDYH D PRUH F\QLFDO YLHZ
QHHGV WR EH XQGHU YHU\ FORVH VXSHUYLVLRQ VR WKDW LW G
DOOHJHGO\ GHVWUR\ WKH UHODWLRQV ZLWKLQ WKH JURXS
RUJDQLVDWLRQV SURPRWHV FRPSHWLWLRQ ZLWKLQ OLPLWYV DC
RUJDQLVDWLRQV $OGHPDU VHHPVY WR KDYH D PRUH IDYRXUDEC



&R RSHUD W LR Q

&R P SHW LW LR Q

$/'(0$5 KRWHO V 0$5,6 +27(/6

'"HIQLWLRQ 7KH JURXS PRYHV WRZDUGV D RHKHWIDLRFHWW HERWIKRFEK WO RU PRUH SHRSOH !
PHPEHUV ZRUN WRJHWKHU RQ D DERPIRQVRRRU N MFRIHGALIQHUMRU WKH VDPH JRDOV
WKHLU FRPSHWHQFLHYV

2EVHUYDEOH EGKDYLRXQUYWLRQV H[FKDQJH RI PXMZVD G XDGOIUYIWDQGLQJ KHOS VXSSRUW LQIR

3RVLWLYH FRGGHBIXH@®HDVO H[SHULHQFHY NQRZDKHGFRKEDWQRBFH WKH JURXS

1HIDWLYH FR@QRHEEHQPMVY.RQ FDQQRW KDYH QHMRODWLRRQMHIX HRQFKWU JURXSV SHUVRQV RI Wi

WKH JURXS UHVHPEOHV D UFOLTXHY

&RQGLWLRQV ZHHMQLWHG JURXS RUJDQLVDWLROHIURBG SWOMRNVHURPHEY WEEVHHVSRQVLELOLW\

ZRXOG EH EHQ@RLERWOH[LVW FR RSHUDWLRQ FHRDBY WR EH EHQHILFLDO

&RQGLWLRQV ZRHRBEHWDWLRQ FDQQRW SURYH KRMOIWKHZKR®R SWHUDWRRQVSRUWXHY LOOHJLWLPD

ZRXOG EH KDUFRIKOU WKH PHPEHUV KDYH RYKHERWPKHH WERXS FRHEVBQQDWRU OHDGHU GRHV(
GHVLUHYV ZKHQ LW FHDVHV

'"HILQLRQ &RPPRQ HIIRUW IRU WKH DFKLHY HRHPGW VRUWL RRDDLWKRXW H[WUHPLWLHV

2EVHUYDEOH &RQGHVFHQGLQJ DJJUHVVLYH |WKXPRXO\ SROLWHQHVV MR\ MHDORXV\ VRUURZ

EHKDYLRXUV

3RVLWLYH ,QVSLUDWLRQ EHWWHU RUJDQLVBWRBRFRMLZRWN FUHDWLYLW\ SHUFHSWLYHQHVV

FRQVHTXHQFHYV

1HIJDWLYH 8QIDLU ZKHQ LW GRHVQIW KDSSHQHIBDWINHQI HABDOYW WXUQLQJ LQWR DQWDJRQI

FRQVHTXHQFHYV DQG RI PXWXDO VXSSRUW FKDUDFWHULVWLFV RI
&RQGLWLRQV:EKHRBQZHWDQW WR GHYHORS D SURGGERY WEKRPWHFRPYHQMBWIDRQ VR WKDW D PLOG
ZRXOG EH EHRIIBHBLBIQFHY WRJHWKHU FRPSHWLWLRQ 8QOLNH DQWDJRQLVP

&RQGLWLRQV:EKBQWMKWHUH LV QR FRPPRQ ORWRPGHRILWIGRKE DWKIDR) VRLPXODWHY VWURQJ HPR)

ZRXOG EH KDBEBRPSHWHQFH

'"HJUHH ZLWKI(QVUHPHO\ VPDOO GLIIHUHQFH EHM{AHHP HB\RYADUDWLRQIIHUHQFH EHWZHHQ FR F
FRPSHWLWLRQ FRPPXQLFDWHG LFRBRXOLFRRSIBWMIOVLYRXS FRPSHWLWLYH SUHGR
SUHGRPLQDQFH

([SODQDWLRQ@DQ\ LQVWDQFHYV KDYH EHHQ UHHARUGHGDIKHUHBMRL QGRXEGNDORUPDQFH DQG RI
DUH ZRUNLQJ IRU WKHLU RZQ JDLRI WKBQ VI R WKION LR/VWKYLUDIQWESRQLVP GLVOL!
ODWWHU TXLWH UDUH UHYHQJHIXOQHVYV

7TDEOH $VSHFWV RI RUJDQLVDWLRQDO FXOWXUH UHODWLQJ WR FR RSHWLY



*LYHQ WKHVH SHUFHSWLRQV RQ FR RSHUDWLRQ DQG FRPSH
WKH FXOWXUH RI WKH WZR KRWHO FKDLQV FDQ EH FRPSDUHG |,
LGHQWLI\ H{WUHPHO\ VPDOO GLIIHUHQFHV EHWZHHQ FRPSHWLYV
60:*V ZLWK FRPSHWLWLRQ H[FHHGLQJ FR RSHUDWLRQ 7KH FR
IDYRXUDEO\ E\ ODULV ZKR DVVRFLDWH LW ZLWK pQHJIJDWLYHT E
FRPSHWLWLRQ WR WKDW H[WHQW :LWK ODULV KDYLQJ D PRUH |
OHVV IDYRXUDEOH DWWLWXGH WRZDUGV FRPSHWLWLRQ WKDQ $¢
RSHWLYH PL[ EHWZHHQ WKH WZR RUJDQLVDWLRQV ZRXOG EH G
ORZHU FRPSHWLWLRQ SURPRWHG LQ WKH 60:*V¥ EHORQJLQJ WR
EHORQJLQJ WR $OGHPDU

7KH RUJDQLVDWLRQDO FXOWXUH RI $OGHPDU DSSHDUV WR
ODULV DQG VR JUHDWHU FRPSHWLWLYH SUHGRPLQDQFH PD\ QRW
EHORQJLQJ WR $OGHPDU DUH H[SHFWHG WR VKRZ JUHDWHU FRF
)XUWKHUPRUH LI WKHUH DUH JUHDWHU OHYHOV RI FRPSHWLW
PHPEHUVY SHUFHSWLRQV RQ SHUIRUPDQFH ZRXOG QRW EH GHF
RWKHU ZRUGV JUHDWHU OHYHOV RI FRPSHWLWLRQ ZRXOG EH |
FRPSDUHG WR PHPEHUV RI ODULV 60:*V ZKHUH FRPSHWLWLRQ LV

W LV LQWHUHVWLQJ WKDW ERWK RUJDQLVDWLRQV $OGHPD
GLIIHUHQFHVY EHWZHHQ FRPSHWLWLRQ DQG FR RSHUDWLRQ FRP]
H[FHHGLQJ FR RSHUDWLRQ *LYHQ WKDW WKH uLGHDOY FR RSHW
DQG RZQHUV RI ERWK KRWHO FKDLQV DVVXPHV FR RSHWLYH SU
FKDLQV PD\ EH DVVXPLQJ WKDW WKH KLJKHU GHFLVLRQ HIIHFW
LQFUHDVLQJ WKH FR RSHUDWLRQ LQ WKHP WR GHFUHDVH WKH
RSHUDWLYH SUHGRPLQDQFH DQG H[LVWHQW GHFLVLRQ HIIHF\
SUHGRPLQDQFH

,W FDQ DOVR EH LPSOLHG WKDW VLQFH WKH PDQDJLQJ GLL
DVVXPH DQ H[WUHPHO\ VPDOO GLIIHUHQFH EHWZHHQ FR RSHUL
H[WUHPHO\ VPDOO GLIIHUHQFH EHWZHHQ FR RSHUDWLRQ DQG F
H[LVWHQW H[WUHPHO\ VPDOO GLIIHUHQFH EHWZHHQ FR RS}t
SUHGRPLQDQFH FR RSHWLYH PL[ RI WKHLU KRWHOV ERWK KRWF
RSHUDWLQJ DOUHDG\ DW KLJK OHYHOV Rl GHFLVLRQ HIIHFWLYHQ

7KH H[LVWHQW FRPSHWLWLYH SUHGRPLQDQFH LV VHHQ OH
ZLWK pQHJDWLYHY EHKDYLRXUV DQG SRVVLEOH UHJUHW IRU SUF
KDYLQJ D PRUH IDYRXUDEOH DWWLWXGH WRZDUGV FR RSHUDW
FRPSHWLWLRQ WKDQ $OGHPDU WKLV VXJIJHVWV WKDW GLIIHUHC
RUJDQLVDWLRQV ZRXOG EH GXH WR WKHLU EHLQJ KLJKHU FR RS
WKH 60:*V EHORQJLQJ WR 0DULV DQG WKH UHYHUVH LQ WKH 60:*

7KH RUJDQLVDWLRQDO FXOWXUH RI $OGHPDU DSSHDUV WR
ODULV DQG VR JUHDWHU FRPSHWLWLYH SUHGRPLQDQFH PD\ QRW
EHORQJLQJ WR $OGHPDU DUH H[SHFWHG WR VKRZ JUHDWHU FRP



)XUWMWKPRUH LI WKHUH DUH JUHDWHU OHYHOV RI FRPSHWLWLRC
PHPEHUVY SHUFHSWLRQV RQ SHUIRUPDQFH ZRXOG QRW DXV
FRPSHWLWLYHQHVYV

,Q RWKHU ZRUGYVY JUHDWHU OHYHOV RI FRPSHWLWLRQ ZRX
60:*V FRPSDUHG WR PHPEHUV RI ODULY 60:*V ZKHUH FRPSHWLYV
MXVWLI\ WKH ILQGLQJ WKDW DOWKRXJK WKH 60:* PHPEHUV RI ER
GHFLVLRQ HIITHFWLYHQHVYV LQ WKHLU JURXSV DOPRVW WRWDO L
SURFHVY WKH\ SHUFHLYHG GLIIHUHQW GLIITHUHQFHY EHWZHHQ
WKHLU JURXSVY RYHUDOO O0ODULV 60:*V SHUFHLYLQJ D ORZHU
FRPSHWLWLRQ WKDQ $OGHPDU 60:*V 7DEOH

$OGHPHK®BW HO& VHV ODUIKRWHO&VHYV
F ar RSHWLYHGHHLVLRQ HIIHFEIL‘&IRQFHS/H/WLYHGFHLF[LVLRQ HITHFWLYHQHVYV
D SHUFHLYHG BHUFHLYHG E\ PHPEHIJWUERLYHG BHUFHLYHG E\ PHPEHUV LQ
\ PHPEHUV WRWEHHIPV R \% PHPEHUV WRWHHPV RI
H FRPPXQLFDWHUIRERVYV GHFLVLRQV FRPPXQLFDWH® ARV YV GHFLVLRQV
WKH JURXS WKH JURXS

YD O DY YDO DY YDO DY YD O DY YDO DY YDO DY

DYHUDJH YDOXHYV
FR RSHUDWLYH FR RSHUDWLYH
SUHGRPLQDQFHH[WUHPH®OPRVW WRBRWOGRPLQDQFHH[WPEPEBO\KROPKRVW
HIWUHPHO\ ¥ B DKO O GHFLVLRQGLIIHUHQFH EEWEZIHWH®RQ WRWDO

GLITHUHQFH EEWEHHR HIIHFWLYHAR RSHUDWLRQ HITHFWLYH ®HRNMWLRQ

FR RSHUDWLRQ HIITHFWLYBHVYV FRPSHWLWLRQ HITHFWLYH
FRPSHWLWLRQ QHVV QHVV
7TDEOH 60:* SHUFHSWLRQV RQ FR RSHWLYH PL[ GHFLVLRQ HI

$GHPDU DQG ODURWHKRMPDOV 1 GHQRWHY pYDOXHY DQG D]

7KLY ZDV DOVR FRQILUPHG LQ GLVFXVVLRQV KHOG ZLWK P
$OGHPDU DQG 0DULV KRWHO FKDLQV )RU H[DPSOH PRVW RI Wk
FKDLQ NHSW UHSHDWLQJ WKH WHUPV pIDPLO\T pKRQRXUT pKRQI
HQFRXUDJHG E\ WKH RUJDQLVDWLRQYVY SROLF\ LW ZDV LQVLVW]I
SDUW RI WKH 0ODULYV pIDPLO\Y DQG WKRVH ZKR UHPDLQHG LQ WK
Rl KRQRXU GHVFULEHG E\ PRVW JURXS PHPEHUY DV D YDOXH WK
WKH JRRG RI WKH pIDPLO\Y] WKDW LV WKH pULIJKW WKLQJ WR GRY
DQG KRQHVW\ 2QH H[DPSOH JLYHQ IRU KRQRXU ZDV WKDW RI DC
ZDV OHDYLQJ ZRUN DURXQG PLGQLJKW DIWHU KLV VKLIW DQG Z
QRWLFHG WKDW RQH RI WKH EXOEV DW WKH FDU SDUN ZDV QRW



WHOHDGHU ZKR ZRUNYV KRXUV D GD\ DSSUR[LPDWHO\ DQG UH:
FXOWXUH $Q H[DPSOH RI KRQHVW\ JLYHQ E\ WKH PDQDJLQJ GL
ZRUNLQJ DW RQH RI WKH ODULV KRWHOV ZKR PDGH D PLVWDNEFE
VRPHWKLQJ WKDW WKH PDQDJLQJ GLUHFWRU H[SUHVVHG UHVSH
QRW FRYHU XS1

KHQ DVNHG ZKHWKHU WKHVH YDOXHV DQG FRQFHSWYV ZHUI
OHDGHUV VDLG WKDW LQGHHG WKH\ ZHUH FRPPRQO\ VSRNHQ Z
PDQDJLQJ GLUHFWRU WKLV ZDV DOVR FRQILUPHG LQ DQ LQWHUY
WKH WHUPV DOVR OHPEHUV RI WKH 60:*V EHORQJLQJ WR ODULYV
Rl D pIDPLO\Y DWPRVSKHUH LQ WKH ODULVY KRWHOV :KHQ DVNHC(
UHODWLRQ WR FR RSHUDWLRQ PRVW RI WKH PHPEHUV HPSKDVL
HDFK RWKHU IRU PDQ\ \HDUV KDYLQJ EHLQJ HPSOR\HG DW WKH
SRVLWLRQV DQG RU KRWHOV DQG FR RSHUDWHG ZHOO ZLWK RQI
QHHG IRU FRPSHWLWLRQ EXW DOVR WKDW WKHUH ZDV YHU\ OLW\

+RZHYHU PRVW RI WKH 60:* OHDGHUVY EHORQJLQJ WR WKH
PLOQXWH LQWHUYLHZYV KHOG ZLWK WKH UHVHDUFKHU DIWHU LQ
HITHFWLYHQHVYVY WKDW FRPSHWLWLRQ ZLWKLQ WKH KRWHO FKDL
LQ WKLV UHVHDUFK ZDV HQFRXUDJHG RQ D GDLO\ EDVLV )RU HJ
ZDV D FRPPRQ RFFXUUHQFH DQG WKH WHUP pWHDPY ZDV UHSHI
PHPEHUV RI WKH 60:*V WR UHIHU WR WKH UHODWLRQV EHWZHH
+RZHYHU ZKHQ RWKHU 60:* PHPEHUV EHVLGHV WKH OHDGHUV 7
WKHUH ZDV LQ UHODWLRQ WR FR RSHUDWLRQ LQ WKHLU JURXS
RSHUDWLRQ WKULYHG DQG WKDW ERWK ZHUH LPSRUWDQW WR HC
PRVW RI WKH 60:* PHPEHUVY HPSKDVLVHG WKHLU EHORQJLQJ WR
HDFK 60:* PD\ EH FRPSHWLQJ ZLWK RQH DQRWKHU WKH\ DOVR
FRPSDQ\ WKH\ DOO EHORQJHG WR

M&RPSDQ\Y XVHG E\ $OGHPDU 60:* PHPEHUV DV D WHUP U
HPSOR\HHV RI D KRWHO FKDLQ KDV GLIITHUHQW FRQQRWDWLRQYV
PHPEHUYV WKH IRUPHU DVVXPHV JUHDWHU IRUPDOLW\ H[SHFWF
7KH JUHDWHU IRUPDOLW\ DOVR UHIOHFWHG LQ WKH JHQHUDO T
JUHHWLQJ E\ UHFHSWLRQ VWDII DW DOO $OGHPDU KRWHOV ZDV \
DQ\ DVVLVWDQFH FRXOG EH SURYLGHG ZKHUHDV DW WKH O0DUL
VPLOH DQG FRXOG EH SROLWH QRW SROLWH LQ DVNLQJ LI DV
HPSOR\HHV GLGQYW VHHP WR GLVFXVV FRPSDQ\ SHUVRQDO LVVX
VWDII ZKHUHDV WKLV ZDV D FRPPRQ RFFXUUHQFH ZLWK ODULV H
WKH UHVHDUFKHU ZDV SUHVHQW LQ GLVFXVVLRQV KHOG EHWZH
FXVWRPHUV SUHVHQW DOVR 7KLY PD\ EH UHODWHG WR WKH RY
$OGHPDU FXVWRPHUV LQ WKH FKDLQYV FXVWRPHU VXUYH\V FRP
KRWHOV KDYLQJ KLJKHU YDOXHV WKDQ DQ\ RI WKH 0ODULV KRWHO



&XVWRPHU VDWLVIDFWLR@XOW RFKHU VDWLVIDFWLRQ DW WKH

$OGHPBBWHO& VHYV ODUIKVR W HO& VHYV
FDVHV FKDLQ DYHUDJH FDVHYV FKDLQ DYHUDJH
L
7EOH $OGHPDU DQG O0DULV KRWHO FKDLQV FRPSDUHG

7TKHUHIRUH D KLJKHU GHJUHH RI FRPSHWLWLRQ EHWZHHQ
DFFHSWDEOH DQG GHVLUDEOH LQ WKH $OGHPDU FKDLQ LQ UHOCL
FR RSHWLYH PL[ DQG GHFLVLRQ HIIHFWLYHQHVV SHUIRUPDQFH
FXOWXUH ZKLFK H[SODLQV ZK\ WKH VDPH EHOLHIV RQ FR RSHWL
HDFK RUJDQLVDWLRQ KRWHO FKDLQ WKLV DOVR LQGLFDWHYV
FKDLQV 7KLV HQFRXUDJHG UHODWLRQVKLS EHWZHHQ FR RSHWL"®
IRU WKH REVHUYHG GLIITHUHQFHV LQ WKH UHODWLRQVKLS WKH
HITHFWLYHQHVYVY DV VKRZQ LQ WKH HDUOLHU WDEOHV $OGHPDU
VKRZVY D JUHDWHU GHJUHH RI FRPSHWLWLRQ DQG WKXV D VPDC
RSHUDWLRQ FRPPXQLFDWHG LQ WKHP UHODWHG WR D VLPLODU
ODULYV 60:*V

$OGHPDU 60:*V KDYH DQ DYHUDJH FR RSHWLYH PL[ YDOXH R
HIWUHPHO\ VPDOO GLIIHUHQFH EHWZHHQ FR RSHUDWLRQ FRPS

HIWUHPHO\ KLJK DOPRVW WRWDO DQG HIWUHPHO\
FRQVHTXHQFHY UHVSHFWLYHO\ ODULV 60:*V KDYH DQ DYHUDJH
SUHGRPLQDQFH VPDOO GLIIHUHQFH EHWZHHQ FR RSHUDWLRQ I
R HIWUHPHO\ KLJK DOPRVW WRWDO DQG HIWUHPF
DQG FRQVHTXHQFHV UHVSHFWLYHO\

7KH RYHUDOO KLJKHU FXVWRPHU VDWLVIDFWLRQ LQ WKH $
GLIIHUHQFH EHWZHHQ WKH pLGHDOY FR RSHWLYH PL[ HQFRXUD
SHUFHLYHG DV H[LVWLQJ E\ WKH PDQDJLQJ GLUHFWRUV RI WKH
SHUFHSWLRQV UHIOHFW H[SHFWDWLRQV DV VXSSRUWHG E\ OLW
RSHWLYH PL[ ZKHWKHU SHUFHLYHG RU REVHUYHG IRXQG LQ WKI

$OWKRXJIK ERWK ODULY DQG $OGHPDU PDQDJLQJ GLUHFWRU
PL[ RI HHTWUHPHO\ VPDOO GLIIHUHQFH EHWZHHQ FR RSHUDWLRQ
FR RSHWLYH PL[ IRXQG LQ $OGHPDU 60:*V RQ DYHUDJH ZDV H]
RSHWLYH PL[ IRXQG LQ 0ODULV 60:*V RQ DYHUDJH ZDV GLIIHUHQ
RSHUDWLRQ DQG FRPSHWLWLRQ LQ WKH FR RSHWLYH PL[ ZDV IR
FR RSHWLYH PL[ RI D 60:* LV WR LWV pLGHDOY WKH EHWWHU WHK
FXVWRPHU VDWLVIDFWLRQ ZKLFK LV FRQVLGHUHG WKH PRVW LPS
DQ\zD\ 7KLV ILQGLQJ DOVR VXJIJHVWV WKDW SHUKDSV $OGHP
FRPSDUHG WR ODULYV



$ VXPPDU\ RI WKH TXDOLWDWLYH ILQGLQJYV UHODWHG V
UHODWLRQVKLS

7KH UHODWLRQVKLS EHWZHHQ D 60:*fV FRPPXQLFDWH
GHFLVLRQ HIITHFWLYHQHVYV

7KH RYHUDOO UHODWLRQVKLS IRXQG EHWZHHQ D 60:*fV FI
GHFLVLRQ HIIHFWLYHQHVV ZLOO EH VXPPDUL]JHG KHUH 7KH ILQC
LV WKH FULWHULRQ RI FR RSHWLYH PL[ UHODWH WR UHVHDUFK ¢
GLVFXVVHG HDUOLHU LQ VHFWLRQ 7KH ILQGLQJV RQ WKH UH
RI FR RSHWLYH PL[ UHODWH WR UHVHDUFK SURSRVLWLRQ DQ
HDUOLHU LQ VHFWLRQ
7KH UHODWLRQVKLS EHWZHHQ D 60:*fV GHFLVLRQ HIIHF\
FRPPXQLFDWHG LQ LW LV FOHDU ZKHQ VSHFLILF SDLUV RI FULW
UHODWLRQVKLS ZDV IRXQG EHWZHHQ WKH WZR YDULDEOHV IRU
UHODWLRQVKLS EHWZHHQ D 60:*fV FR RSHWLYH PL[ DQG LWV GH
+ WKH FR RSHWLYH PL[ FRPPXQLFDWHG LQ ZRUN UHODWLRQ
FRQVHTXHQFHV 7KH VPDOOHU WKH GLIIHUHQFH EHWZH
FRPPXQLFDWHG LQ WKH JURXSYV ZRUN UHODWLRQV WKH KI
FRQVHTXHQFHVY FXVWRPHU VDWLVIDFWLRQ
+ WKH FR RSHWLYH PL[ FRPPXQLFDWHG LQ WKH JURXS RYHU
DQG GHFLVLRQ HIIHFWLYHQHVV LQ WHUPV RI ERWK SURF
GLIIHUHQFH EHWZHHQ FR RSHUDWLRQ DQG FRPSHWLWLRQ
KLJKHU WKH GHFLVLRQ HIIHFWLYHQHVV LQ WHUPV RI SURF}
LQ WHUPV Rl FRQVHTXHQFHV FXVWRPHU VDWLVIDFWLRQ
+ WKH GLIIHUHQFH LQ FR RSHWLYH PL[ EHWZHHQ ZRUN UHO
HITHFWLYHQHVV LQ WHUPV Rl FRQVHTXHQFHV 7KH VPDOOHL
ZRUN UHODWLRQV LQ UHODWLRQ WR JURXS PHHWLQJV WKH
FRQVHTXHQFHV
+RZHYHU ZKHQ FRQVLGHULQJ WKHVH UHVXOWVY WKH SURS
PXVW EH NHSW LQ PLQG
+ 7KH YDOXHV IRU FR RSHWLWLRQ FRPPXQLFDWHG LQ ZRUN
JURXS PHPEHUV ZKLOVW WKH YDOXHV IRU FR RSHWLWLRQ F
RQ ERWK REVHUYDWLRQV E\ QRQ PHPEHUV RI WKH JURXS D
DQG SHUFHSWLRQV RI WKH JURXS PHPEHUV
+ 7KH YDOXHV IRU GHFLVLRQ HIIHFWLYHQHVV LQ WHUPV RI
PHPEHUVY SHUFHSWLRQV ZKLOVW WKH YDOXHV IRU GHFLVL
DUH EDVHG RQ SHUFHSWLRQV Rl WKH FXVWRPHUYV
$ 7KH YDOXHV IRU GHFLVLRQ HIIHFWLYHQHVV DUH KLJK IRU L



¥ 7KH GLIIHUHQFHV LQ YDOXHV DFURVV FDVHV IRU ERWK YL
RSHWLWLRQ DUH VXEWOH DV GLVFXVVHG HDUOLHU

t 7KH YDOXHV IRU ERWK YDULDEOHY DUH FRQWLQJHQW RQ |
GHULYLQJ WKHP DV GLVFXVVHG HDUOLHU

¥ 7KH UHVXOWY DUH VSHFLILF WR WKH YDOXHV FRQVLGHUHG

,QIOXHQFHYVY RI WKH 60:*fV VRFLDO FRQWH[W RQ W
60:*TV FRPPXQLFDWHG FR RSHWLYH PL[ DQG LWV GHFL\

7TKH RYHUDOO LQIOXHQFHV RI WKH JURXSYV VRFLDO FRQWH
GHFLVLRQ HIIHFWLYHQHVY DQG WKH FR RSHWLYH PL[ FRPPXQLI
ILQGLQIJVY RQ WKH LQIOXHQFHV RI WKH 60:*V JURXS DQG RUJI
SURSRVLWLRQ DQG UHVHDUFKHXHWGUNVRIVVHBQKEDUOLHU LQ VHF

,Q JHQHUDO WKH LQIOXHQFHV RI WKH JURXSTV FRQWHI[W
GHFLVLRQ HIIHFWLYHQHVVY DQG WKH FR RSHWLYH PL[ FRPPXQLFI
LQIOXHQFHV RI RUJDQLVDWLRQDO FRQWH[W 7KHUHIRUH HPSKI
RSHUDWHYV ZLOO EH RQ WKH RUJDQLVDWLRQDO FRQWH[W UDWK
WKHVLV +RZHYHU WKLV GRHV QRW QHFHVVDULO\ PHDQ WKDW
SDUWLFXODU DVSHFWV RI JURXS FRQWH[W VWXGLHG KDYH VKRZC
LQ UHODWLRQ WR WKH SDUWLFXODU WRSLF 2WKHU DVSHFWYV RI
UROH LQ RWKHU FDVHV RU VWXGLHV ZKLFK LV DQ DYHQXH WKL
VWXGLHYVY 7KH IDFW WKDW DOO FDVHV EHORQJHG WR RUJDQLVD
FKDLQV PD\ KDYH GHFUHDVHG WKH LPSDFW Rl JURXS FRQWH[W
IDFWRUYV

2UJDQLVDWLRQDO FXOWXUH FRPSULVHG WKH PRVW LPSRU\
DSSHDUHG WR LQIOXHQFH WKH UHODWLRQVKLS EHWZHHQ D 60:*
PL[ FRPPXQLFDWHG LQ LW ,Q WKH VXEVHTXHQW VHFWLRQ RI Wk
FRQWH[W IDFWRU WKDW ZLOO EH UHIHUUHG WR DV DQ LQIOXHC
RSHWLYH PL[ DQG GHFLVLRQ HIIHFWLYHQHVYV

7KH ILQGLQJYVY UHODWLQJ WR WKLV UHVHDUFKYV SURSRVLWL
DQG GLVFXVVHG VR IDU TXDOLWDWLYHO\ LQ DFFRUGDQFH WR Wi
RQ WKH TXDOLWDWLYH ILQGLQJY D EULHI TXDQWLWDWLYH DQD
OLPLWHG H[WHQW WKH TXDOLWDWLYH ILQGLQJV E\ YHULI\LQJ W
RSHWLWLRQ DQG GHFLVLRQ HIITHFWLYHQHVYV FRQILUPLQJ WKH
DQDO\VLV LV VLPSO\ DQ HQULFKPHQW WR WKH TXDOLWDWLYH DC
LOWULFDWH FRPSOHPHQW WR LW



2WKHU UHODWLRQVKLSY H[DPLQHG UHODWLRQVKLSV
UBDBWLRQVKLSYV EHWZHHQ FULWHULD RI GHFLVLRQ HIIHF

7KH WZR FULWHULD RI FR RSHWLYH PL[ ZRUN UHODWLRQV C
SDWWHUQ ZLWK GHFLVLRQ HIITHFWLYHQHVYV 'HFLVLRQ HIIHFWLYH
SURFHVY DSSHDUV WR LQFUHDVH ZLWK LQFUHDVLQJ GLIITHUHQF|
JURXSTV FR RSHUDWLYH SUHGRPLQDQFH FR RSHWLYH PL[ ZKF
UHODWLRQV DQG JURXS PHHWLQJYVY DUH FRQVLGHUHG 'HFLVLR
FRQVHTXHQFHY DSSHDUV WR LQFUHDVH ZLWK GHFUHDVLQJ GLIIH
WKH JURXSYV FRPPXQLFDWHG FR RSHWLYH PL[ ZKHQ ERWK FUL\
JURXS PHHWLQJY DUH FRQVLGHUHG 7KHVH UHODWLRQVKLSV VH
DUH UHODWHG WR RQH DQRWKHU SRVLWLYHO\ DQG RU WKDW V
RQH DQRWKHU 7KH WZR FULWHULD RI FR RSHWLYH PL[ ZRUN
SRVLWLYHO\ UHODWHG )RU GHFLVLRQ HIIHFWLYHQHVY WKH FUL
UHODWHG WR HDFK RWKHU ZKHUHDV WKH FULWHULRQ RI FRQVH
FULWHULD RI GHFLVLRQVY DQG SURFHVV

AXDQWLWDWLYH ILQGLQJY DFURVYVY FDVHV

4XDOLWDWLYH DQDO\WLV IRXQG WKDW WKH SUHGRPLQDQF
LPSRUWDQW UROH WKDQ WKH GLITHUHQFH EHWZHHQ FR RSHUDWL
RI WKH UHODWLRQVKLS EHWZHHQ FR RSHWLYH PL[ DQG GHFLVL
EHWZHHQ FR RSHWLYH PL[ DQG GHFLVLRQ HIIHFWLYHQHVYV LQFOX
t WKH KLIJKHU WKH GLITHUHQFH EHWZHHQ FR RSHUDWLRQ DQC
LWV ZRUN UHODWLRQV JURXS PHHWLQJY DQG RYHUDOO
v WKH KLIJKHU WKH GHFLVLRQ HIIHFWLYHQHVYV LQ WH
RYHUDOO DQG
v WKH ORZHU WKH GHFLVLRQ HIIHFWLYHQHVYV LQ WHUP'
¥ WKH KLIJIKHU WKH GLIITHUHQFH LQ FR RSHWLWLRQ EHWZHHQ
PHHWLQJY DQG RYHUDOO
% WKH KLIJKHU WKH GHFLVLRQ HIITHFWLYHQHVV LQ WH
RYHUDOO DQG
v WKH ORZHU WKH GHFLVLRQ HIITHFWLYHQHVYV LQ WHUP'
AXDQWLWDWLYH DQDO\WLV LQ WKH IRUP RI FRUUHODWLRQV
TXDOLWDWLYH ILQGLQJV FDQ EH FRQILUPHG TXDQWLWDWLYHO\
PL] DQG GHFLVLRQ HIITHFWLYHQHVYVY ZHUH FRQGXFWHG XVLQJ 636



5HODWLRQVKLSYVY EHWZHHQ FR RSHWLYH PL[ FULWHULD

&RUUHODWLRQV EHWZHHQ GLIIHUHQW SDLUV RI FULWHULD
ZHUH FRQGXFWHG DQG WKRVH WKDW ZHUH IRXQG WR EH VWDW
$OWKRXJK WKHVH FRUUHODWLRQV LQGLFDWHG E\ FRUUHODWLR
VWURQJ DQG GLUHFWLRQ Rl WKH UHODWLRQVKLS SRVLWLYH Q]
FULWHULD H[DPLQHG WKH\ GR QRW LPSO\ FDXVDWLRQ ,W FRX
LQIOXHQFH HDFK RWKHU DQG SRVVLEO\ HYHQ WKH ZKROH UHOD!
LV RIWHQ PDGH ZKHQ VDPSOHV DUH VPDOO DV LQ WKLV FDVH ZL

7KH FRUUHODWLRQV KDYH EHHQ GHWHUPLQHG XVLQJ .HQGLE
LV D QRQ SDUDPHWULF WHVW WKDW VKRXOG EH SUHIHUUHG ZKH
VPDOO DQG PDQ\ VFRUHV KDYH WKH VDPH uWLHGY UDQNV A)LH
FRQVLGHUHG DV WKH PRVW DSSURSULDWH WHVW IRU WKH VWDW
FXUUHQW UHVHDUFK )XUWKHUPRUH +RZHOO VKRZHG HY
JHQHUDOLVDWLRQV FDQ EH GUDZQ IURP .HQGDOOYV VWDWLVWLF

2QH WDLOHG WHVWV ZHUH XVHG ZKHQ GHULYLQJ WKH FRUU
LQ WKH UHODWLRQVKLSY EHWZHHQ FR RSHWLYH PL[ DQG GHFLYV
DQDO\VLV ,Q VWDWLVWLFDO WHUPV RQH WDLOHG WHVWV DUH G
WKH LQGHSHQGHQW YDULDEOH FR RSHWLWLYH PL[ LV UHVSRQ
HITHFWLYHQHVV 7KH DOWHUQDWLYH K\SRWKHVLV LV QHYHU GLU
WKH ORJLFDO FRXQWHUSDUW VXFK WKDW LI WKH QX0OO K\SRWKH
E\ DVVXPLQJ WKDW FKDQFH DORQH LV UHVSRQVLEOH IRU WKH G
7KHOHYHO LQGLFDWHV WKH SUREDELOLW\ RI KDYLQJ PDGH D 7\S
LW LV WUXH DQG WKHUHIRUH DFFHSWLQJ WKH DOWHUQDWLYH K\:
WKDW SURGXFHV D FKDQJH LQ WKH GHSHQGHQW YDULDEOH R
(VWHQWLDOO\ WKH DOWHUQDWLYH K\SRWKHVLV LV VHHQ DV Ut
FRHIILFLHQW LV IRXQIZOWIYHDL | 7KHHQ WROUWDW YEHRIPW RDQU H DQG

KHQ WKH UHODWLRQVKLS ZDV QRW IRXQG WR EH VWDWLVYV
GLDJRQDO OLQH FXWWLQJ DFURVYV LW 7KH DOSKD OHYHO DW ZK
UHSUHVHQWHG E\ D 7KH FRUUHODWLRQ RRHFSIUHAMHH@WWY LW KHH 8 U K1
FRUUHODWLRQ FRHIILFLHQW WKDW LGHQWLILHY KRZ PXFK RI WK
YDULDWLRQV LQ WKH RWKHU HJ RI WKH YDULDWLRQ LQ |
FRQVHTXHQFHYVY FDQ EH H[SODLQHG E\ YDULDWLRQV LQ RYHUDOC

RI WKH YDULDWLRQ LV WR EH H[SODLQHG E\ RWKHU IDFWRUYV
LQ WKH FRUUHODWLRQ VDPSOH VL]H

7TKH UHODWLRQVKLSY KDYH EHHQ IRXQG VWDWLVWLFDOO!
VLIQLILFDQFH ZKHQ D DQG ZKHQ D 7KH ITRUPH!
VWULQJHQW DQG EDVLFDOO\ GHFUHDVLQJ WKH ULVN RI PLVWDNH
VHHQ IURP 7DEOH WKH VWURQJHU FRUUHODWLRQV DUH VKR:



v ZRUN UHODWLRQV LV XVHG DV D FULWHULRQ IRU FR RSHWL

v FRQVHTXHQFHV LV XVHG DV D FULWHULRQ RI GHFLVLRQ HII
7KLV ZDV DOVR IRXQG E\ WKH TXDOLWDWLYH DQDO\VLV DQ
WKH ILQGLQJ 7KH VWDWLVWLFDOO\ VLIJQLILFDQW UHODWLRQVK
ZLOO QRZ EH GLVFXVVHG LQ PRUH GHWDLO ZKLOVW DOVR EHLQ.

7DEOH 6WDWLVWLFDOO\ VLIQLILFDQW FRUUHODWLRQV LQ |
HITHFWLYHQHVV

$V DOVR VKRZQ TXDOLWDWLYHO\ RYH
GHFLVLRQ HIIHFWLYHQHVY LQ WHUPYV
FRQVHTXHQFHYV GHFUHDVHYV ZLWK
LQFUHDVLQJ RYHUDOO FR RSHWLWLRQ
ZRUN UHODWLRQV 4XDQWLWDWLYHO\ L

N >©

RS

£ EH FRQFOXGHG WKDW LI WKH 60:*fV
6 RYHUDOO FR RSHWLYH PL[ LQ LWV ZR
P P UHODWLRQV SUHGRPLQDOQFH DOG
F GLIIHUHQFH EHWZHHQ FR RSHUDWLRQ
P FRPSHWLWLRQ LV ORZHU WKHUH LV D \
8 U FKDQFH WKDW WKH FXVWRPHU
D Rl WKH KRWHO ZKLFK WKH 60:*
EHORQJV WR ZLOO EH PRUH VDWLVILF
PP 7KHUH LV DOZD\V WKH SRVVLELOLW\ \V
WLV LV QRW WUXH KRZHYHU WKH
P VLIQLILFDQFH OHYHO HQVXUHV WKDW
Tm WVN LV PLQLPLVHG RI  WKH
J YDULDWLRQ LQ RYHUDOO GHFLVLR
s Y HIIHFWLYHQHVV LQ WHUP V R

FRQVHTXHQFHY FDQ EH H[SODLQHG E\
RFHUDOO FR RSHWLWLRQ FRPPXQMLIFODMWIMGE RQVZ RIUN WURHYGHDUW IORQ VFR RSHWL
FRPPXQLFDWHG LQ ZRUN UHODWLRQV

RI WKH YDULDWLRQ LV WR EH H[SODLQH
BWKI2U IDUWRUF

) LIXH 7KH UHODWLRQVKLS EHWZHHQ RYHUDOO FR RSHWL
GHFLVLRQ HIITHFWLYHQHVYVY LQ WHUPV RI FRQVHTXF



$V DOVR VKRZQ TXDOLWDWLYHO\ RY

GHFLVLRQ HIIHFWLYHQHVYV LQ WHUPYV

P FRQVHTXHQFHY GHFUHDVHV ZLWK LQFU

R RFHUDOO FR RSHWLWLRQ LQ WKH JU

R 4XDQWLWDWLYHO\ LW FDQ EH FRQFOXG

U WKH 60:*fV RYHUDOO FR RSHWLYH P

& vV =] SUHGRPLQDQFH DQG GLIIHUHQFH EHW

Q FR RSHUDWLRQ DQG FRPSHWLWLRQ LV
5

N—+

P WKHUH LV D PRGHUDWH U FKDQ
WDW WKH FXVWRPHUV RI WKH KRWHO ZK
60:* EHORQJV WR ZLOO EH PRUH VDWLVI
7KHUH LV DOZD\V WKH SRVVLELOLW\ KR
a L WKDW WKLV LV QRW WUXH RI WKH YI
IQ RYHUDOO GHFLVLRQ HIIHFWLYHQHVYV I
%V © Rl FRQVHTXHQFHV FDQ EH H[SODLQHG
YDULDWLRQV LQ RYHUDOO FR RSHW
J FRPPXQLFDWHG LQ WKH 60:* R
WKH YDULDWLRQ LV WR EH H[SODLQHG
IDFWRUV
RYHUDOO FR RSHWLWLRQ FRPPXQLFDWHG LQ WKH JURXS

) LIXH 7KH UHODWLRQVKLS EHWZHHQ RYHUDOO FR RSHWLW
HITHFWLYHQHVYV LQ WHUPV RI FRQVHTXHQFHYV

$V DOVR VKRZQ TXDOLWDWLYHO\ RYHL
GHFLVLRQ HIIHFWLYHQHVY LQ WHUPYV
FRQVHTXHQFHYV GHFUHDVHYV ZLWK
IQFUHDVLQJ GLIITIHUHQFH LQ FR RSHWLW
EHWZHHQ ZRUN UHODWLRQV DQG JURX
PHHWLQJV 4 XDQWLWDWLYHO\ LW FDQ
FRQFOXGHG WKDW LI WK H 60:*TV
&0 GLITHUHQFH LQ FR RSHWLWLRQ EHWZH
ZRUN UHODWLRQV DQG JURXS PHHWLQJ
= ®RZHU WKHUH LV D PRGHUDWH U
FKDQFH WKDW WKH FXVWRPHUV RI WKH k
ZKLFK WKH 60:* EHORQJV WR ZLOO EH
PRUH VDWLVILHG 7KHUH LV DOZD\V W
%[P SRVVLELOLW\ KRZHYHU WKDW WKLV LV
P WUXH RI WKH YDULDWLRQ LQ RYHU]I
Q GHFLVLRQ HIIHFWLYHQHVY LQ WHUPYV
FRQVHTXHQFHY FDQ EH H[SODLQHG E\
YDULDWLRQV LQ WKH GLIITHUHQFH LQ
RSHWLWLRQ FRPPXQLFDWHG EHWZHH
'"LITHUHQFH LQ FR RSHWLWLRQ LQ JURXS UHODWLRQV PHHWLQJV ZRUN UHO
R I WK H YDULDWLRQ LV WR EH
HSODLQHG E\ RWKHU IDFWRUYV

JLXUH 7KH UHODWLRQVKLS EHWZHHQ WKH GLIITHUHQFH LQ FF
PHHWLQJY RYHUDOO GHFLVLRQ HIITHFWLYHQHVY LQ WH

(=]
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7KH FRUUHODWLRQV KDYH YHULILHG HYHQ WKRXJK WR D Ol
FDVHVY DQG WKH WKHUHE\ OLPLWHG VWDWLVWLFDO JHQHUDOLYV
EHWZHHQ WKH FULWHULD RI FR RSHWLYH PL[ DQG GHFLVLRQ HII
UHOLDELOLW\ RI WKH LQGLFDWRUV WKDW FDQ EH XVHG WR REWD



5HODWLRQVKLSV EHWZHHQ FR RSHWLYH PL[ LQGLEFD
LQGLFDWRUYV

7TKRVH LQGLFDWRUV WKDW VKRZHG VWDWLVWLFDOO\ VLJQL
OHYHOV RI VLIQLILFDQFH XVLQJ RQH WDLOHG WHVWYV ZLWK .HQ!

W LV LOQWHUHVWLQJ WKDW WKH JHQHUDO GLUHFWLRQ RI
UHODWLRQVY DQG GHFLVLRQ HIIHFWLYHQHVY LQ WHUPV RI FRQVH
LV XVHG DV DQ LQGLFDWRU RI FR RSHWLWLRQ LQ ZRUN UHODWLF
GHFLVLRQ HIITHFWLYHQHVY LQ WHUPV RI WKH FRQVHTXHQFHV W
UHOLDELOLW\ WKLV SDLU RI LQGLFDWRUY DUH QRW UHOLDEOH
RQ FR RSHWLWLRQ DQG GHFLVLRQ HIIHFWLYHQHVYV +RZHYHU L\
UHODWLRQVKLS EHLQJ UHYHUVH WKH VWUHQJWK RI WKH UHODW
ILQGLQJ WKDW FRQVHTXHQFHV DQG ZRUN UHODWLRQV DUH UH
EHWZHHQ D 60:*V GHFLVLRQ HIIHFWLYHQHVY DQG WKH FR RSHW

$V FDQ EH VHHQ IURP 7DEOH WKH PRVW FRQVLVWHQW |
vV TXRWHG SHUFHLYHG FR RSHWLWLRQ LQ ZRUN UHODWLRQV
DQG

v TXRWHG REVHUYHG GHFLVLRQ HIIHFWLYHQHVYVY LQ WHUPV
GHFLVLRQ HIITHFWLYHQHVV
$OWKRXJK DYHUDJH REVHUYHG VKRZV D VWURQJHU UHODWLR!
LQ ZRUN UHODWLRQV +RZHYHU WKLV JUHDWHU VWUHQJWK LV
EHWZHHQ PHDVXUHG REVHUYHG GHFLVLRQ HIIHFWLYHQHVV F
UHODWLRQV ZKLFK LV EDVHG RQ RQO\ RQH FDWHJRU\ RI YDO
HIWUHPHO\ KLJK 7KHUHIRUH TXRWHG REVHUYHG LV PRUH UHC
GHFLVLRQ HIIHFWLYHQHVYV LQ WHUPV RI FRQVHTXHQFHV WKDQ E
LQGLFDWRUVY 7KHVH UHODWLRQVKLSY ZHUH DOVR IRXQG E\ WK
DQDO\VLV KDV YHULILHG WKH ILQGLQJV :KLFK LQGLFDWRUV KR
60:*MV GHFLVLRQ HIITHFWLYHQHVY LQ WHUPV RI WKH FR RSHWLYH
4XDOLWDWLYH DQDO\WLY KDG VXJIJHVWHG WKDW WKH IRO
HITHFWLYHQHVYVY FDQ EH XVHG WRJHWKHU WR PDNH DVVHVVPHC
FRPPXQLFDWHG FR RSHWLWLRQ DQG LWV GHFLVLRQ HIITHFWLYHQ
¥ TXRWHG RU DYHUDJH SHUFHLYHG DV LQGLFDWRUV RI FR |
ZLWK DYHUDJH SHUFHLYHG DV LQGLFDWRU RI GHFLVLRQ HII
t TXRWHG RU DYHUDJH SHUFHLYHG DV LQGLFDWRUV RI FR |
ZLWK TXRWHG SHUFHLYHG DV LQGLFDWRU RI GHFLVLRQ HIIF
t TXRWHG RU DYHUDJH SHUFHLYHG DV LQGLFDWRUV RI FR |
ZLWK TXRWHG REVHUYHG DV LQGLFDWRU RI GHFLVLRQ HIIHF






+RZHYHU WKH TXDQWLWDWLYH DQDO\WLYVY LQGLFDWHG WKI
SUHGLFWLQJ WKH UHODWLRQVKLS EHWZHHQ D 60:*V GHFLVLI
FRPPXQLFDWHG LQ LW DUH
¥ TXRWHG SHUFHLYHG DV LQGLFDWRU RI FR RSHWLYH PL[ L
SHUFHLYHG DV LQGLFDWRU RI GHFLVLRQ HIIHFWLYHQHVYV L
t QR LQGLFDWRU RI FR RSHWLYH PL[ ZLWK DQ LQGLFDWRL
GHFLVLRQV
t TXRWHG SHUFHLYHG DV LQGLFDWRU RI FR RSHWLYH PLJ[ |
DOWKRXJK TXRWHG RU PHDVXUHG REVHUYHG FRXOG DO
HITHFWLYHQHVV LQ WHUPV RI FRQVHTXHQFHYV
t PHDVXUHG SHUFHLYHG DV LQGLFDWRU RI FR RSHWLYH PL]
DV LQGLFDWRU RI GHFLVLRQ HIIHFWLYHQHVY LQ WHUPV RI
7TKHVH VWDWLVWLFDOO\ VLIJQLILFDQW UHODWLRQVKLSV ZLO
LOOXVWUDWHG LQ VFDWWHU SORWY :KHUH WKH WHUP pFR RSH
YDOXH LQGLFDWLQJ WKH GLIIHUHQFH EHWZHHQ FR RSHUDWLR
WKHUHIRUH LQGLFDWH D ODUJHU GLITHUHQFH EHWZHHQ FR RSHL
ZLOO LQGLFDWH D VPDOOHU GLIITHUHQFH EHWZHHQ FR RSHUDWL
RSHWLWLRQ LQGLFDWH FR RSHUDWLYH SUHGRPLQDQFH ZKHUH
LQGLFDWH FRPSHWLWLYH SUHGRPLQDQFH
7KH UHODWLRQVKLSY EHWZHHQ GHFLVLRQ HIIHFWLYHQHVYV
FRPPXQLFDWHG FR RSHUDWLRQ ZLOO EH SORWWHG DORQJVLGH
DQG FRPPXQLFDWHG FR RSHWLWLRQ WR LGHQWLI\ ZKHWKHU \
GLIITHUHQFHYVY LQ FR RSHUDWLRQ FRPSHWLWLRQ DQG RU ERWK
6WDWHPHQWY LQ WKH ILIJXUHVY ZLOO EH PDGH UHJDUGLAQ.
FRPSHWLWLRQ FR RSHUDWLRQ FR RSHWLWLRQ DQG GHFLVLRQ
FRXOG EH PLVOHDGLQJ EHFDXVH WKH PHDQLQJV RI WKH WHUP pK
RSHUDWLRQ DQG FR RSHWLWLRQ DQG GR QRW QHFHVVDULO\ PHD
JLIJKHVW DQG ORZHVW YDOXHV DUH VXEWOH )RU LQVWDQFH ZLYV
LQ WKH 60:*V ZRUN UHODWLRQV ILJXUH WKH pKLIKHVWY
LOQGLFDWLQJ D PHGLXP WR KLJK GHJUHH RI FRPSHWLWLRQ
DQG LOQGLFDWLQJ D ORZ WR PHGLXP GHJUHH RI FRPSHWLWLR



TR RSHVRRASIWLWLRQ | ERHONRY K 20w 'L oFUkpvL

L t v pp DB WKBHYHO RI VLIQLILFDQFI
7KH VDPH WUHQG ZDV IRXQG ZLWK F
DQG GHFLVLRQ HIIHFWLYHQHVV  +F
UHYHUVH WUHQG ZDV IRXQG EHWZHF
DQG GHFLVLRQ HIIHFWLYHQHVV ZL
y v v HIIHFWLYHQHVV GHFUHDVLQJ ZLWK
FRPSHWLWLRQ 'HFLVLRQ HIIHFWLYH
KLJKHVW OHYHOV ZKHQ FR RSHWL\
KLJKHVW OHYHOV FRPSHWLWLRQ L
vV OHYHOV DQG FR RSHUDWLRQ LV D
OHYHOV GHFLVLRQ HIIHFWLYHQHVYV
OHYHOV ZKHQ FR RSHWLWLRQ LV L
OHYHOV FRPSHWLWLRQ LV DW LWV
FR RSHUDWLRQ LV DW LWV ORZHV)
RSHUDWLRQ LV KLJKHU WKDQ FRPSH!
ZRUN UHODWLRQV TXRWHG SHUFHLYHG

FR RSHWLWLRQ LV ERWK DW LWV KLJKHVW DQG ORZHVW OHYHOV
OHYHOV RI FR RSHUDWLRQ WKDQ FRPSHWLWLRQ LQ WKHLU FRPPXC
WKDW WKHUH LV D ODUJH GURS UHODWLYH WR WKH UHVW RI WKF
WKH ILUVW WZR 60:*V VKRZQ RQ WKH JUDSK FDVHV DQG DQG )
GXH WR D ODUJHU GLIIHUHQFH EHWZHHQ FR RSHUDWLRQ DQG FR

EHWZHHQ FR RSHUDWLRQ DQG FRPSHWLWLRQ IRU FDVH
$ YHU\ LPSRUWDQW ILQGLQJ LV WKDW ZKHQ WKHUH LV HVVHQW
OHYHOV RI FRPSHWLWLRQ DQG FR RSHUDWLRQ WKH GHFLVLRQ HII
LWV ORZHVW OHYHOV 7KLV LV FRXSOHG ZLWK FR RSHUDWLRQ
DQG LQGLFDWLQJ D PHGLXP WR KLJK GHJUHH RI FRPSHWLWLRQ
LQ WKH JUDSK WKH GHFUHDVH LQ FR RSHUDWLRQ LV ODUJHU WKI
GURS LQ GHFLVLRQ HIIHFWLYHQHVV IURP LWV KLIKHVW OHYHO Wi
RSHUDWLRQ QHHGV WR EH DW D KLJKHU OHYHO IRU GHFLVLRQ H
LQFUHDVHYV LQ GHFLVLRQ HIIHFWLYHQHVV FDQ EH DFKLHYHG LI W

GHFUHDVHV Rl FRPSHWLWLRQ

JLIXUH TXRWHG SHUFHLYHG DV FR RSHWLYH PL[ LQ ZRUN U
GHFLVLRQ HIITHFWLYHQHVYV LQ WHUPV RI SURFHV

ala ..‘'ee wo'e F—<—< 'HFBYLRQ HIIHFWLYHQHVV GHFU
LQFUHDVLQJ UDWH ZLWK LQFUHDV

DWDWKHOHYHO RI VLJQLILFDQFH

WUHQG LV PRUH FORVHO\ UHODWHC(

QHJDWLYH UHODWLRQVKLS REVHUY

f UVRSHUDWLRQ DQG GHFLVLRQ HIIHF

HI
L C

- v V + 'RSSRVLWH UHODWLRQVKLS LV RE!
Q

wR FRPSHWLWLRQ DQG GHFLVLRQ HIIH

oM v Q GHFLVLRQ HIIHFWLYHQHVV GHFU

GHFUHDVLQJ FRPSHWLWLRQ 2WK

ILQGLQJV DUH WKDW GHFLVLRQ HII

y KLIKHVW OHYHOV ZKHQ FR RSHWLWI
OHYHOV FRPSHWLWLRQ LV DW LWV

%M FR RSHUDWLRQ LV DW LWV ORZHV\
HITHFWLYHQHVV LV DW LWV ORZHV\

LWLRQ LV DW LWV KLJKHVW O

BB BBBB%BBBBBBBB%@%%%%WV ORZHVW OHYHOV DQG FR
KLJKHVW OHYHOV &R RSHUDWLRQ

FRPSHWLWLRQ ZKHQ FR RSHWLWLR

ZRUN UHODWLRQV TXRWE@KWWHUQ@ ORZHVW OHYHOV ,Q

LDKI ¢y

FR RSHUDWLRQ WKDQ FRPSHWLWIRQ LQ WKHLUERPPXQLFDWLRQ



JLIXUH TXRWHG SHUFHLYHG DV FR RSHWLYH PL[ LQ ZRUN U
GHFLVLRQ HIITHFWLYHQHVYV LQ WHUPV RI FRQVHTXE

FRPSHWLMAR RGHWLWRRGEHUDWLRQ

R P \Y; \%
7KH VDPH WUHQGY FDQ EH VHHQ
Vv oL VKRZQ LQ WKH SUHYLRXV VFDWW
P Y .
T P \' 0
2
1
EU
2
Vv 0
L
JURXS PHHWLQJV PHDVXUHG SHUFHLYHG
JLIXUH PHDVXUHG SHUFHLYHG DV FR 2’HWLYH PL[ LQ JURXS

GHFLVLRQ HIIHFWLYHQHVY LQ WHUPV RI FRQVHTXF

5HODWLRQVKLSY EHWZHHQ FULWHULD DQG LQGLFDWR

&RUUHODWLRQV EHWZHHQ FULWHULD DQG LQGLFDWRUV R
.HQGDOOTV WDXBE LQ 6366 Y DQG FDUU\LQJ RXW D WZR WDLO
EHWZHHQ WKH GLIITHUHQW FULWHULD RI D YDULDEOH 7DEOH

9DULDEOH &R RSHWLYH PL[ FRPPXQLFRRYGHOMDWKRQURXS

&ULWHDRDN UHODWRRKQWHHWLQJIVD u &RPPHQW

,QGLFDWKRWWHG SHUWHHHIWHGEIG SHUFHLYHG D VWURQJ SRVLWLYH
PHDVXUHG SRUPMXKYHG SHUFHLYHG UHODWLRQVKLS

9DULDEOH GHFLVLRQ HITHFWLYHQHWRRUMXNHVILRRXS
&ULWHULBURFHVYV 'HFLVLRQW D U &RPPHQW
,QGLFDRHDPYXUHG SAHMBPWKYHG SHUFHLYHG D PRGHUDWH SRVLWLY
UHODWLRQVKLS

'"HELVLRQV &RQVHTXHQRHV D U &RPPHQW
TXRWHG SHUFXRWHG REVHUYHG D PRGHUDWH QHJDWLY
TXRWHG SHRIFBIYXHBG REVHUYHG UHODWLRQVKLS

TXRWHG SHODKFHIMHGE REVHUYHG
7TDEOH SHODWLRQVKLSVY EHWZHHQ FULWHULD DQG LQC



JLIXUH

ip

Y)LIXUH

&DVH QXPEHU

$v DOVR VKRZQ TXDOLWDWLYHO\ RYHU
ZRUN UHODWLRQV LQFUHDVHV ZLWK LQF
,Q RWKHU ZRUGV WKH GLIIHUHQFH EHW
DQG FRPSHWLWLRQ DQG FR RSHUDWwL®
FRPPXQLFDWHG LQ WKH FDVHVY FR R
JHQHUDOO\ KLJKHU LQ 0ODULV KRWHO 60:
$OGHPDU KRWHO 60:*V 4XDQWLWDWLY
FRQFOXGH WKDW LI WKH 60:* EHORQJV W
FKDLQ WKHUH LV D VWURQJ U Ft
RYHUDOO FR RSHWLWLRQ FRPPXQLFDWH
H[SHFWHG WR EH KLJKHU 7KHUH LV DOZ
WKDW WKLV LV QRW MIMDXHL AORYHY DU Y WE
HQVXUHV WKDW WKLV ULVN LV PLQLPL
YDULDWLRQ LQ RYHUDOO FR RSHWLWLR(
EH H[SODLQHG E\ YDULDWLRQV LQ FDV
RZQHUVKLS RI WKH YDULDWLRQ LV W
RWKHU IDFWRUYV

7KH UHODWLRQVKLS EHWZHHQ FDVH QXPEHU RYF

&DVH

$V DOVR VKRZQ TXDOLWDWLYHO\ R
HITHFWLYHQHVV LQ WHUPV Rl GHFLVLI
LQFUHDVLQJ FDVH QXPEHU ,Q RWKI
GHFLVLRQ HIIHFWLYHQHVV SHUFHLYH
PHPEHUV LQ WHUPV RI WKH GHFLVL
JHQHUDOO\ ORZHU LQ ODULV KRW
FRPSDUHG WR $OGHPDU KRWHO

AXDQWLWDWLYHO\ ZH FDQ FRQFOXC
60:* EHORQJV WR WKH ODULV KRWHO |
D PRGHUDWH U FKDQFH WKDW
GHFLVLRQ HIIHFWLYHQHVV LQ WHUPV
ZLOO EH ORZHU 7KHUH LV DOZD\V V
KRZHYHU WKDW WKLV LV QRW WU}X
YDULDWLRQ LQ RYHUDOO GHFLVLRQ
WHUPV Rl GHFLVLRQV FDQ EH H[SODL
LQ FDVH QXPEHU FKDLQ RZQHUVKLS
YDULDWLRQ LV WR EH H[SODLQHG E\ F

7TKH UHODWLRQVKLS EHWZHHQ FDVH QXPEHU RYHUI

GHFLVLRQV
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JLXUH

& VH QXPEHU

FRQVHTXHQFHV

YJLIXUH

&DVH QXPEHU

$V DOVR VKRZQ TXDOLWDWLYHO\ RY
HIFWLYHQHVY LQ WHUPV RI FRQV
GHFUHDVHV ZLWK LQFUHDVLQJ FDVH (
ZRUGYVY WKH GHFLVLRQ HIIHFWLYHQH\
FXWRPHUV LQ WHUPV RI WKH FRQVHT!.
HFLVLRQV PDGH FXVWRPHU VDWL!
JHQHUDOO\ ORZHU LQ O0ODULV KRW}
FRSDUHG WR $OGHPDU KRWHO 6
4AXDMQLWDWLYHO\ ZH FDQ FRQFOXGH
60:* EHORQJV WR WKH ODULV KRWHO
v D VWURQJ U FKDQFH WKDW
GHFLVLRQ HIIHFWLYHQHVV LQ WHUPV
ZLOO EH ORZHU 7KHUH LV DOZD\V W
KRZHYHU WKLV LV QRW WUXH RI W
RRHUDOO GHFLVLRQ HIIHFWLYHQHVV
FRQVHTXHQFHYVY FDQ EH H[SODLQHG E
FOHV QXPEHU FKDLQ RZQHUVKLS

YDULDWLRQ LV WR EH H[SODLQHG E\ F

7KH UHODWLRQVKLS EHWZHHQ FDVH QXPEHU RYHUDC(

$vV DOVR VKRZQ TXDOLWDWLYHO\ WKH
RSHWLWLRQ EHWZHHQ ZRUN UHODWLRQV
LQFUHDVHYVY ZLWK LQFUHDVLQJ FDVH Q
ZRUGYV WKH GLIIHUHQFH LQ FR RSHWLW
UHODWLRQV DQG JURXS PHHWLQJV LV J
ODULV KRWHO 60:*V FRPSDUHG WR $0G
60:*V 4XDQWLWDWLYHO\ ZH FDQ FRQFO
60:* EHORQJV WR WKH ODULV KRWHO FKI
PRGHUDWH U FKDQFH WKDW WKEFE
EHWZHHQ FR RSHWLWLRQ FRPPXQLFDWH(
FRPSDUHG WR WKDW FRPPXQLFDWHG LQ
ZLOO EH KLJKHU 7KHUH LV DOZD\V W
KRZHYHU WKDW WKLV LV QRW WUXH |
WKH GLIITHUHQFH LQ FR RSHWLWLRQ EHW
DQG JURXS PHHWLQJV FDQ EH H[SODLQH
FDVH QXPEHU FKDLQ RZQHUVKLS R
LV WR EH H[SODLQHG E\ RWKHU IDFWRUYV

7KH UHODWLRQVKLS EHWZHHQ FDVH QXPEHU DQG GLI

UHODWLRQV JURXS PHHWLQJV

2WKHU UHODWLRQVKLSY H[DPLQHG

5HODWLRQVKLSYV EHWZHHQ FULWHULD RI FR RSHWLYH PL][

GHFLVLRQ HIIHFWLYHQHVY ZHUH DOVR H[DPLQHG 7KRVH SDLUV |
RI WKH VDPH YDULDEOH WKDW VKRZHG VWDWLVWLFDOO\ VLJQLI!
RI VLIQLILFDQFH XVLQJ RQH WDLOHG WHVWYV ZLWK .HQGDOOTV \

DQG
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&ULWHULD *URXS PHHWLQJV
,QGLFDWRUYV PHDVXUHG SHUFHLYHG
. U
E
$ TXRWHG SHUFHLYMHG
Y U
J VWURQJ SRVLWLYH UHODWLRQVKLS
:t @(PHDVXUHG SHUFHLYHG
|
- F6 D
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R U
£2\‘ ¢ VWURQJ SRVLWLYH UHODWLRQVKLS
+ DYHUDJH SHUFHLMHG
8
V D
g u
X VWURQJ SRVLWLYH UHODWLRQVKLS
7TDEOH 6WDWLVWLFDOO\ VLIJQLILFDQW UHODWLRQVKLSYV

AXDQWLWDWLYH DQDO\WLY FRQILUPHG WKH TXDOLWDWLYH
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AXDQWLWDWLYH DQDO\WLY FRQILUPHG WKH TXDOLWDWLYH
UHODWLRQVKLS EHWZHHQ WKH FULWHULD RI SURFHVYV DQG GHF
FRQVHTXHQFHY DQG SURFHVV 7KLV PHDQV WKDW FKDQJLQJ WKH



FK®IH WKH GHFLVLRQ HIIHFWLYHQHVYV RI WKH RWKHU FULWHULI
EHWZHHQ SURFHVYV DQG GHFLVLRQV LV VWURQJHVW ZKHQ PHDYV.
PHDVXUHG RU DYHUDJH SHUFHLYHG DUH LQGLFDWRUV RI GHFL'
FRQVHTXHQFHY LV FOHDU ZKHQ TXRWHG SHUFHLYHG LV DQ LQ
DYHUDJH REVHUYHG DUH LQGLFDWRUV RI FRQVHTXHQFHYV 1R V)
EHWZHHQ WKH FULWHULD RI GHFLVLRQY DQG FRQVHTXHQFHV
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 QWURGXFWLRQ

.1 ZH FRXOG ILUVW NQRZ ZKHUH ZH DUH DQG ZKLWKHU ZH DUH W
DQG KRZ WR GR L
$EUDKDP /LQFROQ

7KH SUHYLRXV FKDSWHU IRFXVHG RQ SUHVHQWLQJ SDWWH!
UHOHYDQFH WR WKH UHVHDUFK{fV SURSRVLWLRQV DQG TXHVWLR
H[SORUHG 7KLV PRGHO ZLOO EH SUHVHQWHG LQ WKH SUHVHQYV
HILVWLQJ OLWHUDWXUH 7KH PRGHO ZLOO GHPRQVWUDWH WKH L
D 60:* DQG KRZ LW FDQ EH XVHG DV D WRRO IRU GLDJQRVLV
LPSOLFDWLRQV RI WKH PRGHO WR ERWK WKHRU\ DQG SUDFWLFH

W ZLOO EH DUJXHG WKDW FR RSHWLWLRQ FRPPXQLFDWHG
IRU LQIOXHQFLQJ WKH JURXSYV GHFLVLRQ HIIHFWLYHQHVYV DQG
$EUDKDP /LQFROQTV VWDWHPHQW TXRWHG DERYH LGHQWLI\L
HITHFWLYHQHVYVY DQG WKH GHJUHH RI FR RSHWLWLRQ FRPPXQLFD
GHFLGH RQ KRZ WR LPSURYH WKH JURXSYV GHFLVLRQ HIIHFW
FRPPXQLFDWHG LQ WKH JURXS

7KH FKDSWHU LV DV IROORZV )LUVW WKH LGHQWLILHG U
HITHFWLYHQHVYVY DQG WKH FRPPXQLFDWHG FR RSHWLWLRQ LQ 1
SUHVHQWHG LQ UHODWLRQ WR WKH ILQGLQJV GLVFXVVHG LQ Wk
VLPSOLILHG YHUVLRQ RI WKH H[DPLQHG UHODWLRQVKLS IRFXVL
GHFLVLRQ HIIHFWLYHQHVY EHLQJ LQYHVWLJIJDWHG $ SUHVFULS
RSHWLWLRQ LQ WKH PDQDJHPHQW RI D 60:*fV GHFLVLRQ HIIHFW
FHUWDLQ FKDUDFWHULVWLFV RI WKH PRGHO VKRXOG EH ERUQH
PRGHO LW LV D VLPSOLILHG UHSUHVHQWDWLRQ RI ZKDW ZDV |
FRPSULVLQJ WKH IRFXV RI WKH VSHFLILF VWXG\ WKHUHIRUH RV
QRW GLUHFWO\ UHODWHG WR WKH UHVHDUFKTV SURSRVLWLRQV
WKH PRGHO LV GLVFXVVHG WKH LPSOLFDWLPQG RBIUW KW LFRIGHAIX
HIDPLQHG 7KH FKDSWHU ZLOO FRQFOXGH ZLWK WKH PDLQ OLPLYV

LWV FRQWULEXWLRQ DQG SRVLWLRQ WR H[LVWLQJ NQRZOHGJH



7TKH UHODWLRQVKLS EHWZHHQ D 60:*fV GHFLVLRQ HIIHFWL
RSHWLWLRQ LQ LW ZLWKLQ LWV RUIJDQL]IDWLRQDO FRQWHI[V

%DVHG RQ WKHVH UHODWLRQVKLSY IRXQG PDLQO\ WKURXJ
SDUW ZKHUH LQGLFDWHG LQ WKH NH\ WKURXJK WKH TXDQWL
EHWZHHQ D 60:*V GHFLVLRQ HIITHFWLYHQHVY DQG WKH FR RSHW
RUJDQLVWDLRQDO FRQWH[W 7KLV UHODWLRQVKLS LV WKHQ XVH
RI FR RSHWLWLRQ LQ WKH PDQDJHPHQW RI D 60:*fV GHFLVLRQ
ILQGLQJY DUH VXPPDULVHG )LJXUH

,Q JHQHUDO WKHUH LV D SRVLWLYH UHODWLRQVKLS EHWZ
60:* ZKHWKHU WKH FULWHULRQ LV ZRUN UHODWLRQV RU JUR
HITHFWLYHQHVYV LQ WHUPV RI ERWK SURFHVV DQG GHFLVLRQV +1
FULWHULRQ IRU GHFLVLRQ HIITHFWLYHQHVYV LV FRQVHTXHQFHV 7
PHPEHU SHUFHSWLRQV DQG FXVWRPHU SHUFHSWLRQV RI GHFLYV
60:*V DVVHVV GHFLVLRQ HIIHFWLYHQHVYV LQ WHUPV RI ERWK S
GHFLVLRQ HIIHFWLYHQHVYVY LQ WHUPV RI FRQVHTXHQFHV &OHI
GLITHUHQWO\ ZKLFK PD\ EH UHODWHG WR WKHLU pPHQWDO
LOWHUGHSHQGHQFH DQG WKH UHODWLRQVKLS EHWZHHQ WKH W.
H[SHULHQFH ZLOO KDYH VKDSHG WKHLU WKLQNLQJ LQ UHODWLR
WKHLU UHODWLRQVKLS WR JURXS SHUIRUPDQFH

$OWKRXIK WKH JHQHUDO SDWWHUQ RI WKH UHODWLRQVKLSE
DQG FR RSHWLYH PL[ LV VLPLODU ZKHQ WKH GLIIHUHQW FULWHU
LQ WKH 60:* DUH FRQVLGHUHG ZRUN UHODWLRQV DV D FULWHU|
FULWHULRQ RI GHFLVLRQ HIITHFWLYHQHVY DSSHDU WR EH WKH P
+RZHYHU WKH VWUHQJWK RI WKH UHODWLRQVKLSY GHSHQGV R(
TXRWHG SHUFHLYHG LV XVHG DV DQ LQGLFDWRU RI FR RSHWLYF
XVHG DV DQ LQGLFDWRU IRU GHFLVLRQ HIIHFWLYHQHVYV LQ WHI
VWURQJ VWDWLVWLFDOO\ +RZHYHU LI PHDVXUHG REVHUYHG LV
PHHWLQJYV DQG TXRWHG REVHUYHG LV XVHG DV DQ LQGLFDW
FRQVHTXHQFHY WKH UHODWLRQVKLS IRXQG LV HYHQ VWURQJHU

7TKH UHODWLRQVKLS EHWZHHQ D 60:*fV GHFLVLRQ HIIHF\
FRPPXQLFDWHG ZLWKLQ LW ZDV IRXQG WR EH LQIOXHQFHG PDLC
FXOWXUH DSSHDUV WR KDYH D VWURQJ SRVLWLYH UHODWLRQVKIL
ZRUN UHODWLRQV ZLWK DYHUDJH SHUFHLYHG DV WKH LQGLFDW
FXOWXUH DSSHDUV WR KDYH D VWURQJ QHJDWLYH UHODWLRQ
FRQVHTXHQFHY ZLWK TXRWHG REVHUYHG DV WKH LQGLFDWRU IF
HDFK YDULDEOH DUH DOVR UHODWHG



RUJDQLVDW L&RQR R FuXd O\ Xlod wWLrRQVKLS EHWZHHQ FR RSHWLYH PL[ DQG GHFLVLRQ HIIHFWLYHQHVYV

&R RSHWLWLRQ FRPPXQLFDWHG LQ WKH JURXS '"HFLVLRQ HIIHFWLYHQHVV RI JURXS
'RUN UHODWLRQGLFDWRUYV LQGLFDWRIMRFHVV
DV SHUFHLYHG E\ JU W\ﬁ-ﬁéHMFHLYHG TXRWHG DYWWDBMVHVVHG E\ JURXS PHPEHUV
SUHGRPLQDQFH FR R FE@%V YHG | | SHUFHLYHGHFLVLRQ HIIHFWLYHQHVV YHU\ k
GLIIHUHQFH EHWZHHQ PHDVXUHG SHYRHIWMLEHPHOV KLIK
FRPSHWLWLRQ VPDOOPWIRVIXOHB\/S/V-ILQ:R-QHHL
'"HFLVLRQV

*
URXS PHHWLQJV LQGLFDWRL@&&V HVVHG E\ JURXS PHPEHU\
3

DV SHUFHLYHG E\ JURXS)BHLIFEDPWUR/U DYHUDJH SHU Q HIIHFWLYHQHVV DOPF
SUHGRPLQDQFH FR RSHUDWLY TXRWHG SHURHLWH® WR YHU\ KLJK
GLIIHUHQFH EHWZHHQ WR@NUUW@F&'@JFHLYHG PHDVXUHG SHUFEHLYHG
FRPSHWLWLRQ H[WUHPHO\ VPDOO WR VPDOO
PRGLXP QVHTXHQFHYV

DV REVHUYHG E\ UHVHDYEKHDWR U LQGLFDWRER
SUHGRPLQDQFH DQ\ PHDVXUHG REVHODDWH&VHVVHG E\ FXVWRPHUV
GLIIHUHQFH EHWZHHQ PHDRXHUBWEVH UYHG DYHUDJH REVH/AWYGRQ HIIHFWLYHQHVV DOP
FRPSHWLWLRQ DOPRVW QRQH WR H[WUHPHO\ WRWDO WR H[WUHPHO\ KLJK
VPDOO TXRWHG REVHUYHG

OHWWHUUHODWLRQVKLS DQG VWDWLVWLFDO VLIJQLILFDQFRHODWLRQVKLS DQG VWDWLVWLFDO VLJQLILFDQ
D NPRGHUDWH SRVLWLYH UHODWLRQVKLS$ mVWDMULR/QULERYDW VY. HQUHIOADMPMWR QVKLS VWDWLVWLFDOO\ VLJIQ

E GSRVLWLYH UHODWLRQVKLS H XQGHILQHG UHODWLRQVKLS EHWZHHQ FULWHULD UHODWLI
F L VWURQJ QHJDWLYH UHODWLRQVKLS VWDWHWLARORE® V IQHIDWANXGWIHODWLRQVKLS VWDWLVWLFDOO)
K PRGHUDWH QHJDWLYH UHODWLRQVKLS VWDWLVWLFDOO\ V

J)LIXUH $ VXPPDU\ RI WKH UHODWLRQVKLS EHWZHHQ FR RSHWLWLRQ DQG GHFLVLRQ HIIHFWLYHQHVV |



WVHG RQ WKHVH UHODWLRQVKLSY IRXQG PDLQO\ WKURXJ}
Sbuw ZKHUH LQGLFDWHG LQ WKH NH\ WKURXJK WKH TXDQWL
EHWZHHQ D 60:*1V FRPPXQLFDWHG FR RSHWLWLRQ DQG LWV
RUJDQLVDWLRQDO FRQWH[W )LJXUH 7TKHUH DUH IRXU PDLQ

t WKH FR RSHWLYH PL[ FRPPXQLFDWHG LQ D 60:*
t WKH GHFLVLRQ HIIHFWLYHQHVV RI WKH 60:*
t WKH UHODWLRQVKLS EHWZHHQ D 60:*fV GHFLVLRQ HIIH

FRPPXQLFDWHG LQ LW DQG

¥ WKH HQFRXUDJHG UHODWLRQVKLS EHWZHHQ D 60:*V GHF

PL[ FRPPXQLFDWHG LQ LW DV HQFRXUDJHG E\ WKH 60:*fV R
7KH ILUVW WZR FRPSULVH WKH WZR PDLQ YDULDEOHYV LQYHVWLJ
LQ D 60:* DQG GHFLVLRQ HIIHFWLYHQHVYV RI WKH 60:*

JLIXUH 7TKH UHODWLRQVKLS EHWZHHQ D 60:*fV GHFLVLRQ H|

FR RSHWLWLRQ LQ LW ZLWKLQ WKH JURXSTV RUJDQL
DLQGLFDWHY WKH FR RSHWLYH PL[ HQFRXUDJHG LELMGALFPDWKUVR
WKH UHODWLRQVKLS EHWZHHQ WKH FR RSHWLYH PL[ FRPPXQLFI
HITHFWL¥HQWBVL¥DWHY WKH LQIOXHQFH RI WKH 60:*V DVVHVVH
RUJDQLVDWLRQDO FXOWXUH WKDW ZLOO FRQWLQXH WR EH HQFR

7KH FR RSHWLYH PL[ HQFRXUDJHG LQ D 60:* WKURXJK WKH
ZKDW WKH RZQHU PDQDJLQJ GLUHFWRU RI WKH RUJDQLVDWLRQ
FRPSHWLWLRQ DQG FR RSHUDWLRQ LQ 60:*V DQG KRZ WKHVH
HITHFW L DH@ HVN U H

7KH FR RSHWLYH PL[ WKDW D 60:*fV PHPEHUV SHUFHLYH W
SHUFHSWLRQV RQ KRZ HIIHFWLYH ERWK WKHLU GHFLVLRQ PDNI
HIWHUQDO REVHUYHU D UHVHDUFKHU IRU LQVWDQFH ZLOO DO}
PL[ FRPPXQLFDWHG LQ WKH JURXS &XVWRPHUV ZLOO DOVR KD
GHFLVLRQ HIITHFWLYHQHVV H[SUHVVHG WKURXJK WHI) RUDOUH VL



7TKI®DQDJLQJ GLUHFWRUV RZQHUV RI WKH RUJDQLVDWLRQV
60:*MV GHFLVLRQ HIIHFWLYHQHVYVY EDVHG RQ WKH UHVXOWYV RI V
DQG WKH QXPEHU RI FXVWRPHUV H[SUHVVHG LQ IXOOQHVV F
VXEVHTXHQW SHUFHSWLRQ RQ GHVLUDEOH FRARBHWKXYH PL[ WR E

$ PRGHO RI WKH UROH RI FRPPXQLFDWHG FR RSHWLWLRQ
LQ WKH FRQWURO RI WKH JURXSTV GHFLVLRQ HIITHFWLYHQH)

7KH LGHQWLILHG UHODWLRQVKLS EHWZHHQ D 60:*V GHFLV/|
FRPPXQLFDWHG LQ LW ZLWKLQ LWV RUIJDQLVDWLRQDO FRQWHI[W
WKH PDQDJHPHQW RI D 60:*V GHFLVLRQ HIIHFWLYHQHVV )LJXUF

2UJDQLVDWLRQDO FXOWXUH

Y
B BB

ODQDJHWHQ

&R RSHWLYH PLJ[. ; '"HFLVLRQ HIITHFWLYHQHVYV
FRPPXQLFDWHG LQ D 60:* 60:*
) LIXH $ PRGHO RI WKH UROH RI FRPPXQLFDWHG FR RXHWLWL

GHNWLRQ HIITHFWQGHRHWNYV PDQDJHULDO DFWLRQV LQ UHODWLRQ
PDQDJHULDO DFWLRQV LQ UHODWLURQGW B WRHN IPQIOMDIW UR Q D CD F W@
WR FR RSHWLYH PLJ[

7KH DSSURSULDWH FULWHULD IRU DVVHVVLQJ WKH GHFLVL
GHFLGHG RQ ZLWK FRQVLGHUDWLRQ WR ZKDW WKH RUJDQLVDWL
EH D VLQJOH FULWHULRQ DUH PRUH VLIQLILFDQW WR WKH SHUI
GHFLVLRQ HIIHFWLYHQHVV WKDW WKH RUJDQLVDWLRQ ZLVKHV \
ZLWK FRQVLGHUDWLRQ WR WKH FULWHULD EHLQJ XVHG IRU GHF
XVHG WR LGHQWLI\ WKH pDFWXDOY GHFLVLRQ HIIHFWLYHQHVV
LGHDO XVLQJ WKRVH LQGLFDWRUV WKDW DUH DSSURSULDWH IR

7TKH UHODWLRQVKLS EHWZHHQ FR RSHWLWLRQ DQG GHFL
RUJDQLVDWLRQYY FXOWXUH pbDFWXDOY QHHGV WR EH GHWHL
RUJDQLVDWLRQ ZDQWV WR HQFRXUDJH pLGHDOY 7KH JDS EHW
\' LQ )LIXUH

7KH FR RSHWLYH PL[ WKH pDFWXDOY SUHGRPLQDQFH DQG
DQG FRPSHWLWLRQ FRPPXQLFDWHG LQ WKH JURXS QHHGV WR
ZKLFK FDQ EH D VLQJOH FULWHULRQ ZLWK FRQVLGHUDWLRQ W
FKRVHQ FULWHULD RI GHFLVLRQ HIIHFWLYHQHVY 7KRVH LQGLFD
WR WKH LQGLFDWRUV RI WKH GHFLVLRQ HIIHFWLYHQHVYV FULWHL



DFBBLQJ WR WKH ILQGLQJV RI WKLV UHVHDUFK ZLOO \LHOG W
SDUWLFXODU FULWHULD RI ERWK GHFLVLRQ HITHFWLYHQHVYV DQG
EHWZHHQ LGHDO DQG DFWXDO FR RSHWLYH PL[ FDQ EH LGHQWIL
WDNHQ 6LQFH ERWK FULWHULD RI FR RSHWLYH PL[ DUH UHODWF
RSHWLYH PL[ FDQ EH E\ IRFXVLQJ RQ FR RSHWLYH PL[ RI HLWKH
RQH ZLOO HYHQWXDOO\ LQIOXHQFH WKH RWKHU "KHUH SRVVLEC

7KH PRGHO KDV FHUWDLQ LPSOLFDWLRQV IRU ERWK WKHRU
LQ WKH QH[W VHFWLRQ VHFWLRQ ZKLOVW WKH ODWWHU ZL

,PSOLFDWLRQV RI WKH UHODWLRQ DQG PRGHO WR WKHRU\

7KH LPSOLFDWLRQV RI ERWK WKH UHODWLRQVKLS DQG WK}
ILUVW LQ UHODWLRQ WR WKH GLVFLSOLQH RI JURXS G\QDPLFV V

,PSOLFDWLRQV WR WKH ILHOG RI JURXS G\QDPLFV

,Q OLWHUDWXUH FRPSHWLWLRQ DQG FR RSHUDWLRQ DUH C
RI LQWHUGHSHQGHQFH ZKLFK IDOOV XQGHU WKH ILHOG RI JUF
UHODWLRQVKLS EHWZHHQ PHPEHUV RI D JURXS ZKHUHE\ RQH L
JLWHUDWXUH RQ JURXS G\QDPLFV KDV LQGLFDWHG WKDW JURXS
LQ WHUPV RI WDVNV UHVRXUFHV DQG RU UROHV ~.LJIXQGX
DQG RU RXWFRPHV ~:DJHPDQ * DQG DFWLRQV DQG RU EHKDY]
WKHVH GLIITHUHQW W\SHV Rl LQWHUGHSHQGHQFH DUH FORVHO\ U
DOVR PD\ YDU\ DFFRUGLQJ WR LQWHUGHSHQGHQFH IRXQG DQG R
$ UHYLHZ RI H[LVWLQJ OLWHUDWXUH RQ WKH UHVHDUFK W]
GLPHQVLRQV LQWHQVLW\ DQG FRPSRVLWLRQ 7KH ILUVW GLPF
LQWHUGHSHQGHQFH RQ D GLPHQVLRQ WKDW UDQJHV EHWZHHQ \
QR HLQWHUGHSHQGHQFHY 7KH VHFRQG GLPHQVLRQ UHIHUV WR [
GLPHQVLRQ WKDW UDQJHV EHWZHHQ WKH WZR H[WUHPHV RI pWR
H[WUHPHV RI ERWK GLPHQVLRQV DUH QHYHU UHDOLVHG LQ SUDF
3UHYLRXV OLWHUDWXUH KDV QRW H[SOLFLWO\ FRQVLGHU
GLPHQVLRQV LW KDV FRQVLGHUHG WKH H[WUHPHV RI WKH WZF
HLWKHU KLJK ORZ PRGHUDWH LQWHUGHSHQGHQFH ZKLFK UHOD\
WKHVLV ZULWHU RU WKHUH LV FR RSHUDWLYH RU FRPSHWLWLY
GLPHQVLRQ VXJJHVWHG E\ WKH WKHVLV ZULWHU +RZHYHU pK
HFRPSHWLWLYHY DOO FDQ YDU\ LQ YDOXH IDOOLQJ DFURVV D
FRPSHWLWLRQ DQG FR RSHUDWLRQ ZKLFK LV H[FOXGHG DV D FD



WWKLQN RI LQWHUGHSHQGHQFH DFFRUGLQJ WR WKH WZR GLPHQ
WKH SUHVHQW VWXG\

9LHZLQJ LQWHUGHSHQGHQFH LQ WHUPV Rl WKH WZR GLPHC
WRJHWKHU DQG RQH FDQ LQYHVWLIJDWH WKH UHODWLYH GHJL
LQWHUGHSHQGHQFH 7KH PL[ Rl FR RSHUDWLRQ DQG FRPSHWL
RSHWLWLRQY KDV EHHQ VKRZQ WR EH UHODWHG DQG WR LQI
SHUIRUPDQFH ,Q DQDORJ\ LW FRXOG EH WKDW WKH PL[ Rl pFR
SHUIRUPDQFH ZKLFK KDV QRW EHHQ H[DPLQHG EHIRUH XQWLO V

6RFLDO LQWHUGHSHQGHQFH KDV EHHQ WKH OHDVW UHVHD!
JURXS SHUIRUPDQFH HVSHFLDOO\ ZLWK UHJDUGV WR WKH VHU)
DQG WKHUHIRUH WKH LQIOXHQFH RI FRQWH[WXDO IDFWRUV KDV
XQFOHDU IURP SUHYLRXV UHVHDUFK ZKHWKHU LW LV SHUFH
LQWHUGHSHQGHQFH WKDW LQIOXHQFHV SHUIRUPDQFH RU ERW
SUHVHQW VWXG\ 7KH SUHVHQW VWXG\ IRFXVHV DQG H[SOLFLW:¢
LQWHUGHSHQGHQFH DQG LQ VR GRLQJ DYRLGV FRQIXVLQJ WKH |
VWXGLHG ZKLFK KDV EHHQ D FRPSOLFDWLRQ LQ SDUW RI H[LVV

6RFLDO LQWHUGHSHQGHQFH LQ D JURXS IRFXVHV RQ Wt
FRPPXQLFDWHG LQ LW LQ ZRUN UHODWLRQV DQG JURXS PHHWL
WKDW KDV EHHQ SURYLGHG LQ H[LVWLQJ OLWHUDWXUH WR LG}
DVVRFLDWHG ZLWK FRPSHWLWLYH DQG FR RSHUDWLYH FRPPXQL
JURXS PHHWLQJV 7KH SUHVHQW VWXG\ KDV GHYHORSHG DQG XV
DSSOLFDELOLW\

7KH SUHVHQW VWXG\ KDV WKHUHIRUH EHHQ KLJKO\ H[SORU
PDQ\ ZD\V 7KH ILQGLQJV KDYH VKRZQ WKDW WKHUH LV D UHODYV
FRPSRVLWLRQ RI D 60:*V VRFLDO LQWHUGHSHQGHQFH DQG WKF
VKRZQ WKDW WKH FRPELQHG LQWHQVLW\ DQG FRPSRVLWLRQ R
RUJDQLVDWLRQDO FXOWXUH WKH 60:*V DUH HPEHGGHG LQIOXH
GHFLVLRQ HIIHFWLYHQHVVY DQG WKH VRFLDO LQWHUGHSHQGHQ
FULWHULD LQGLFDWRUV DQG PHDVXUHV WKDW FDQ EH XVHG WF
GHFLVLRQ HIIHFWLYHQHVV RI D 60:* KDYH EHHQ GHYHORSHG DG
UHOLDEOH DQG PRUH FORVHO\ UHODWHG WR WKH WZR YDULDEC
LQWHUGHSHQGHQFH HQFRXUDJHG E\ WKH RUJDQLVDWLRQDO FRQ
UHVHDUFK

,Q DGGLWLRQ WKH UROH Rl VRFLDO LQWHUGHSHQGHQFH L
RI D 60:* ZLWKLQ LWV RUJDQLVDWLRQDO FRQWH[W KDV EHHQ P
VRFLDO LQWHUGHSHQGHQFH DQG LWV UHODWLRQVKLS WR WKH G
XQGHU UHVHDUFKHU DUHD WKDW LV ZRUWK LQYHVWLJDWLQJ IX
G\QDPLFV LV DQ DUHD WKDW KDV PXFK WR RIIHU LQ WKH PEC
SHUIRUPDQFH DQG SURYLGHV JXLGDQFH IRU KRZ WR GR LW



7KH PRGHO KDV DOVR PDGH D FRQWULEXWLRQ WR WKH VSH
RSHWLWLRQ LQ WKH PDQDJHPHQW RI1 60:*V

,PSOLFDWLRQV WR WKH VSHFLILF WRSLF

7KH IRFXV RI WKLV UHVHDUFK DQG KHQFH LWV WRSLF L
GHFLVLRQ HIIHFWLYHQHVYVY DQG WKH FR RSHWLYH PL[ FRPPXQLF
ILQGLQJYV KDYH VXJJHVWHG WKDW QRW RQO\ GRHV FR RSHWLY
SHUIRUPDQFH DQG LWV PDQDJHPHQW EXW VR GRHV FR RSHWLYH

7KH PRGHO GHYHORSHG RXW RI WKH ILQGLQJV RI WKLV UH\
WR WKLV VSHFLILF WRSLF DV VXFK WKH PRGHO KDV PDGH D Q
WKHRU\ RQ WKH VSHFLILF WRSLF DQG WKHVH ZLOO EH GLVFXV\
IRXU FRPSRQHQWYV RI WKH PRGHO

, &R RSHWLYH PL[ FRPPXQLFDWHG LQ D 60:*

7KH GHJUHH RI FR RSHWLWLRQ FRPPXQLFDWHG LQ D 60:* FD
HLWKHU WKH FR RSHWLYH FRPPXQLFDWHG LQ WKH JURXSTV ZRL
FRPPXQLFDWHG LQ WKH JURXSYV JURXS PHHWLQJV TKHVH V
FRPPXQLFDWHG LQ D 60:* DUH UHIHUUHG WR DV FULWHULD 7KH
RSHWLWLYH PL[ ZDV IRXQG WR EH ZRUN UHODWLRQV ZKLFK F
SHUFHSWLRQV RI FRPSHWLWLRQ DQG FR RSHUDWLRQ LQ WKH JL
JLYH D YDOXH IRU LQGLFDWRUV RI WKH FR RSHWLYH PL[ FRPPXQ
UHOLDEOH LQGLFDWRU EHLQJ PTXRWHG SHUFHLYHGY 9DOXHV IR
VSHFLILF TXHVWLRQV LQ WKH SRVW REVHUYDWLRQ TXHVWLRQ
TXHVWLRQQDLUH TXHVWLRQV DQG DQG UHODWH WR pTXRYV
FRPPXQLFDWHG LQ WKH JURXSTV ZRUN UHODWLRQV ZKHUHDV T
DV LQGLFDWRU RI FR RSHWLYH PL[ FRPPXQLFDWHG LQ WKH JU|
TXHVWLRQQDLUH LV GLVWULEXWHG WR JURXS PHPEHUV |IROOR:?
PHHWLQJ V 9DOXHV IRU WKH REVHUYHG PHDVXUHYV FDQ EH GHLU
GXULQJ REVHUYDWLRQ RI WKH JURXSTV PHHWLQJ ZLWK WKH DSE¢

7KH FULWHULD RI FR RSHWLYH PL[ DUH UHODWHG ZLWK HD|
FR RSHWLYH PL[ RQ RQH FULWHULRQ ZLOO FKDQJH WKH FR RS
FULWHULRQ FDQ WKXV EH PDGH DFFRUGLQJ WR ZKDW DVSHF\
PDQDJHPHQW KDV D SUREOHP LQ ZLVKHV WR FKDQJH

7TKH UHODWLRQVKLS EHWZHHQ WKH FULWHULD LQGLFDW
FRPPXQLFDWHG LQ D 60:* DUH VKRZQ LQ )LIJXUH



&2 23(7,7,21 &20081,&$7(" ,160:*

&R RSHWLWLRQ FRPPXQLFDWHG LQ ZRUN UHODWLR

LQGLFDWRUV
FR RSHPBWVYRQHV

VXSSRUWLYHQHVV
PXWXDO UHVSHFW

WHDP puvVSLULWY
VKDULQJ NQRZOHGJH LQIRUPD!

FRPSHWHEWVRQ HV
KLGLQJ LQIRUPDWLRQ NQRZOH
FRPSDULQJ
VXVSLFLRQ

&R RSHWLWLRQ FRPPXQLFDW HER L5 | BB §RgHHW LQIV

LQGLFDWRUV HTXDOLW\
SUREOHP RULHQWDWLR(

VSRQWDQHLW\
GHVFULSWLRQ

7 SURYLVLRQDOLVP
UHVSHFW

&R RSHWLOLYH pPL[ CGHFHSWLRQ IUHH

SUH
GRPLQDQFH

FRPSHWLHDMXQUHV
VXSHULRULW\

GLIIHUHQFH FRQWURO RULHQWDWLR
EHWZHHQ
FR RSHUDWLRQ VWUDWHJ\
D FRPSHWLWLRQ HYDOXDWLRQ
! 9 FHUWDLQW\
o GLVUHVSHF7
PRWLYHV
R
21
YJLIXUH 7KH UHODWLRQVKLS EHWZHHQ FULWHULD LQGLFDW

'"HFLVLRQ HIITHFWLYHQHVYV RI WKH 60:*

$ 60:*1V SHUIRUPDQFH FDQ EH DVVHVVHG E\ H[DPLQLQJ LW\
WKUHH FULWHULD WKH SURFHVV E\ ZKLFK GHFLVLRQV DUH |



FRRHTXHQFHV Rl WKH GHFLVLRQV PDGH +RZHYHU H[LVWLQJ Ol
FULWHULD RI GHFLVLRQ HIIHFWLYHQHVY UHODWH WR RQH DQR
SUHVHQW UHVHDUFK WKH ILQGLQJYV LQGLFDWLQJ WKDW WKH W
LOQGLFDWRUV DQG PHDVXUHV DUH XVHG 7KHUHIRUH LPSURYLQ
SUREDEO\ LPSURYH GHFLVLRQ HIITHFWLYHQHVV RQ RWKHUV DV Z}

7KH PRVW UHOLDEOH FULWHULRQ IRU LGHQWLI\LQJ GHFLVL!
VSHFLILFDOO\ FXVWRPHU VDWLVIDFWLRQ ZKLFK FDQ EH PHDVX
WKHLU VDWLVIDFWLRQ ZLWK WKH VHUYLFH SURYLGHG 7RJHWKH
GHFLVLRQ HIIHFWLYHQHVYV LQ WHUPV RI WKH FRQVHTXHQFHV RI
EHLQJ pDYHUDJH REVHUYHGY ZKLFK LV WKH DYHUDJH RI WKH L
REVHUYHGY DQG WKHVH WZR LQGLFDWRUV FDQ EH XVHG LQVWHL
FDQ EH GHULYHG XVLQJ FXVWRPHU VXUYH\V ZKHUHE\ WKH TX
VDWLVIDFWLRQ ZLWK WKH VHUYLFH SURYLGHG LQ GLIITHUHQW DI
LOWR FRQWDFW ZLWK

+RZHYHU YDOXHV RQ GHFLVLRQ HIITHFWLYHQHVY LQ WHUPYV
PDGH DQG WKH GHFLVLRQV WKHPVHOYHV FDQ EH GHULYHG XVLQ
SRVW REVHUYDWLRQ TXHVWLRQQDLUH WKDW LV FRPSOHWHG E\
PHHWLQJ 7KH FKRLFH RI FULWHULRQ FDQ EH PDGH ZLWK UHJDU
60:* RU LWV PDQDJHPHQW LGHQWLILHY D SUREOHP LQ DQG R
TXHVWLRQV LQ WKH TXHVWLRQQDLUH

7TKH UHODWLRQVKLS EHWZHHQ WKH FULWHULD LQGLFDWF
HITHFWLYHQHVY DUH VKRZQ LQ ILIJXUH



"HELVLRHQ IHFWLYHRHWr OO *

JLIXUH 7KH UHODWLRQVKLS EHWZHHQ FULWHULD LQGLFDWRUYV



5HODWLRQVKLS EHWZHHQ D 60:*fV FR RSHWLYH PL[ DQC

([WWLQJ OLWHUDWXUH KDV QRW H[DPLQHG KRZ WKH WKUHF

RQH DQRWKHU DQG ZKLFK PD\ EH PRUH FORVHO\ UHODWHG WR

6LPLODUO\ H[LVWLQJ OLWHUDWXUH KDV QRW H[DPLQHG KRZ FR

UHODWLRQV UHODWHYV WR WKDW FRPPXQLFDWHG LQ LWV JURXS |

WKH JURXSYV GHFLVLRQ HIIHFWLYHQHVY 7KHVH UHODWLRQVKLS

UHVXOWY VKRZHG WKDW WKH\ ZHUH LQGHHG ZRUWK LQYHVWLJDYV

$QDO\WLV RI WKH ILQGLQJY SUHVHQWHG LQ WKH SUHYLRXYV

VLIQLILFDQW UHODWLRQVKLS EHWZHHQ D 60:*fV GHFLVLRQ F

FRPPXQLFDWHG LQ LW +RZHYHU ERWK WKH VWUHQJWK DQG WK

ERWK WKH SDUWLFXODU FULWHULD DQG WKH SDUWLFXODU LQC

GHFLVLRQ HIIHFWLYHQHVYV 7KH ILQGLQJYV VKRZHG WKDW WKH

EHWZHHQ D 60:*1V FR RSHWLYH PL[ DQG LWV GHFLVLRQ HIITHFWL)Y

v ZRUN UHODWLRQV LV XVHG DV D FULWHULRQ IRU FR RSHWI
LQGLFDWRU LV TXRWHG SHUFHLYHG DQG

v FRQVHTXHQFHV RI WKH GHFLVLRQV PDGH FXVWRPHU VDWL

HITHFWLYHQHVV RI WKH JURXS DQG WKH LQGLFDWRU LV D!

RU PHDVXUHG REVHUYHG DOVR VKRZ VWDWLVWLFDO VLJQLI

&ULWHULD ,QGLFDWRUYV
FR RSHWLWYHZRUYUN UHODWLROXRWHG SHUFHLYHG
GHFLVLRQ HIITHFARQHWOHXNNWQAKXKRWHG PHDVXUHG RU DYHU
REVHUYHG
7EOH 3DLUV RI FULWHULD DQG LQGLFDWRUYVY VKRZLQJ
EHWZHHQ D 60:*fV FR RSHWLYH PL[ DQG LWV GHFLVLR(

(VVHQWLDOO\ ZKDW WKH ILQGLQJVY KDYH LQGLFDWHG LV WK
PRGLI\ D 60:*fV GHFLVLRQ HIIHFWLYHQHVY DQG WKDW VXFK D V
WKH SDUWLFXODU IUDPHZRUNV DQG PHWKRGV XVHG LQ WKLV VW
LW LV DEOH WR LGHQWLI\ ERWK D 60:*fV GHFLVLRQ HIIHFWLYHQF

$QDO\WLV RI WKH ILQGLQJV VKRZHG WKDW FHUWDLQ LQG
HIITHFWLYHQHVY DUH PRUH UHOLDEOH WKDQ RWKHUV +RZHYHU
HITHFWLYHQHVYVY LQ WHUPV RI SURFHVV LV UHODWHG WR GHFLV]
FRQVHTXHQFHY LI VSHFLILF LQGLFDWRUV DUH XVHG I|IRU WKt}
FRPPXQLFDWHG LQ ZRUN UHODWLRQV LV UHODWHG WR FR RSH\
VSHFLILF LOQGLFDWRUYVY DUH XVHG IRU WKH WZR FULWHULD 7KH!
FKDQJHG E\ FKDQJLQJ DQ\ RI WKH FULWHULD RI GHFLVLRQ HIIH
FRPPXQLFDWHG LQ D JURXS FDQ EH FKDQJHG E\ FKDQJLQJ DQ\ R
PL[ 1HYHUWKHOHVV LI RQH ZLVKHVY WR EH PRUH FRQILGHQW W
RI WKH WZR YDULDEOHV WKDW ZHUH IRXQG WR EH PRUH VWDWL



2UJDQLVDWLRQDO FXOWXUH

7TKH QDWXUDO VHWWLQJ ZLWKLQ ZKLFK VRFLDO LQWHUGH:
LIQRUHG LQ SUHYLRXV UHVHDUFK ZLWK VHWWLQJYV EHLQJ DUV
OLWHUDWXUH KDV LQGLFDWHG WKDW WKH FRQWH[W ZLWKLQ ZK
EHKDYLRXU )RU 60:*V  FRQWH[W FDQ UHIHU WR JURXS RUJDQL
LQGXVWU\ zDV D JLYHQ ZLWK DOO 60:*V EHORQJLQJ WR WKH
RUJDQLVDWLRQDO FRQWH[WV YDULHG EHWZHHQ 60:*V H[DPLQF
FRQWH[W DQG PRUH SDUWLFXODUO\ RUJDQLVDWLRQDO FXC
GLUHFWRUV RZQHUV RI WKH RUJDQLVDWLRQV LQIOXHQFHG WKF
ZLWK H[LVWLQJ OLWHUDWXUH WKH SHUFHSWLRQV RI WKH PDQD.
WR LQIOXHQFH WKH FR RSHWLWLRQ HQFRXUDJHG LQ WKH 60:*V
WKH GHVLUDEOH DQG DFFHSWDEOH GHJUHHV RI FRPSHWLWLRQ
EHWZHHQ FR RSHWLWLRQ DQG SHUIRUPDQFH LQ D 60:* DQG WKH
RSHUDWLRQ SOD\ LQ D 60:* 7KHVH SHUFHSWLRQV ZHUH LQWHUQC
ODQJXDJH UHIOHFWLQJ WKHVH SHUFHSWLRQV DQG XVHG E\ WKH
HIDPSOH ZHUH XVLQJ WHUPV VXFK DV uplDPLO\Y RU pFRPSDQ\T L
RUJDQLVDWLRQDO FXOWXUH HQFRXUDJHG DQG DOVR PLUURUL
GLUHFWRUV RZQHUV RI WKH RUJDQLVDWLRQV

, | KLJKHU GHJUHHV Rl FRPSHWLWLRQ EHWZHHQ JURXS PHP
DQG GHVLUDEOH LQ DQ RUJDQL]DWLRQ DV ZDV WKH FDVH IRU W
LQ WKLV VWXG\ VXFK D UHODWLRQVKLS EHWZHHQ FR RSHWLYH
HQFRXUDJHG WKURXJK WKH RUJDQLVDWLRQYfV FXOWXUH

7KH ILQGLQJV DOVR VXJIJIHVWHG WKDW WKH FORVHU WKH |
PL[ RI D 60:* LV WR LWV pLGHDOY FRQVLGHUHG GHVLUDEOH DQ
WKH EHWWHU WKH JURXSTV GHFLVLRQ HIITHFWLYHQHVV LQ WHUF
PRVW LPSRUWDQW FULWHULRQ RI SHUIRUPDQFH E\ RUJDQLVDW
HILVWLQJ OLWHUDWXUH DQG SUHYLRXV UHVHDUFK DQG WKHU
NQRZOHGJH RQ WKH VSHFLILF WRSLF $OVR WKH ILQGLQJIV VXJ
FXOWXUH DOVR UHODWHYVY WR KLJKHU GHFLVLRQ HIIHFWLYHQHVYV
OLWHUDWXUH

7KH DVVHVVPHQWY PDGH E\ WKH PDQDJLQJ GLUHFWRUV R
LQIOXHQFH VXEVHTXHQW SHUFHSWLRQ RQ GHVLUDEOH FR RSHW
ZKHWKHU SUHYLRXV SHUFHLYHG UHODWLRQVKLS EHWZHHQ FR F
UHODWHG WR WKH FRQWLQXRXV XSGDWLQJ RI RQHTV PHQWDO
60:* PHPEHUV DV ZHOO

7KH FR RSHWLYH PL[ HQFRXUDJHG E\ DQ RUJDQLVDWLRQCL
PDQDJHULDO TXHVWLRQQDLUH SDUW % ZKLFK DVNV WKH PDQD
PL[ WKDW KH H[SHFWV WR H[LVW LQ 60:*VY]Y ZRUN UHODWLRQV
EHWZHHQ WZR H[WUHPH GHVFULSWLRQV RI WKH ZRUN UHODWLR



RSHUDWLRQ EHWZHHQ 60:* PHPEHUV DQG WKH RWKHU GHVFU
PHPEHUV %RWK WKH SUHGRPLQDQFH DQG GLIIHUHQFH EHWZHHQ
LQ D 60:*V ZRUN UHODWLRQV FDQ WKXV EH GHULYHG WKLV FR
FR RSHWLYH PL[ WKH 60:* LV HQFRXUDJHG WR DSSURDFK

7KH PRGHO KDV WKHUHIRUH VKRZQ WKDW WKH UHODWLYH
FRPPXQLFDWHG LQ D 60:* LV UHODWHG WR WKH JURXSTV GHFLVL
PRGHUDWHG E\ WKH LQIOXHQFH RI WKH RUJDQLVDWLRQDO FXOW

2ZWKHU WKDQ WKH PRGHO KDYLQJ WKHRUHWLFDO FRQWULE
UHODWLRQ WR SUDFWLFH 7KH SUDFWLFDO LPSOLFDWLRQV RI Wt

,PSOLFDWLRQV IRU SUDFWLFH

7TKH PRGHO FDQ EH XVHG DV D WRRO IRU GLDJQRVLV SUHGL
FRQWULEXWLRQV RI WKH PRGHO ZLOO EH GLVFXVVHG LQ WXUQ L

, 'LDIJQRVLV

7TKH PRGHO FDQ EH XVHG WR LGHQWLI\ XVLQJ WKH DSSUR
GLVFXVVHG LQ WKH SUHYLRXV VHFWLRQ

s D 60:*fVv uDFWXDOY GHFLVLRQ HIIHFWLYHQHVV SHUFHLYI
FULWHULD LQGLFDWRUYV DQG PHDVXUHVY SURYLGHG E\ WKH

s D 60:*fV pLGHDOY GHFLVLRQ HIITHFWLYHQHVYVY WKH GHFLVL
RQ GHFLVLRQV SURFHVV RU FRQVHTXHQFHV

t WKH pDFWXDOY FR RSHWLYH PL[ FRPPXQLFDWHG LQ WKH 6

t WKH pLGHDOY FR RSHWLYH PL[ FRPPXQLFDWHG LQ D 60:* L
RUJDQLVDWLRQDO FXOWXUH DV SHUFHLYHG pGHVLUDEOH
RUJDQLVDWLRQV WKDW WKH 60:*V EHORQJ WR DQG H[SUHYV
GHVLUHG UHJDUGOHVV RI RUJDQLVDWLRQDO FXOWXUH DV
UHODWLRQVKLSVY EHWZHHQ WKH FULWHULD RI WKH JURXSYV

7TKH pFXUUHQW VWDWHY LQ WHUPV RI ERWK puDFWXDOY GH
PL[ FRXOG WKHUHIRUH EH DVVHVVHG DV ZHOO DV WKH pGHVL
HITHFWLYHQHVY DQG pLGHDOY FR RSHWLYH PL][ ,GHQWLI\LQJ Wk
Rl WKH 60:* ZLOO HVVHQWLDOO\ GLDJQRVH WKH 60:*V FRQGLWL!
7TKH PHWKRGV XVHG LQ WKLV UHVHDUFK VKRXOG EH XVHG W
LW PXVW EH HQVXUHG WKDW WKH YDOXHV RI ERWK LQGLFDWRUYV
,Q PXFK WKH VDPH ZD\ DV GLDJQRVLY LQ D PHGLFDO FRQW
DSSURSULDWH WUHDWPHQW WR WKH SDWLHQW IRU KLP KHU WR



WKLV FRQWH[W ZLOO HQDEOH WKH 60:* WR EH JLYHQ DSSURSUL
IURP LWV pFXUUHQW VWDWHY WR LWV pGHVLUHG VWDWHY

SUHGLFWLRQ

7KH PRGHO FDQ EH XVHG WR SUHGLFW WKH FKDQJH LQ D ¢
WKDW ZLOO EH UHTXLUHG LQ RUGHU WR FKDQJH WKH JURXSTV G
FR RSHWLYH PL[ DQG GHFLVLRQ HIIHFWLYHQHVV IRFXVHG RQ
SUHGLFWLRQ RI WKH GLUHFWLRQ RI FKDQJH UDWKHU WKDQ Sl
LOVWDQFH WKH PRGHO PDNHV LW SRVVLEOH WR SUHGLFW ZKHW
FULWHULRQ ZLOO LQFUHDVH RU GHFUHDVH LI WKH GLIITHUHQFH |
LV LQFUHDVHG LQ WHUPV RI D SDUWLFXODU FULWHULRQ

%\ LGHQWLI\LQJ WKH JDS EHWZHHQ LGHDO DQG DFWXDO FF
PRUH WKH JDS GHFUHDVHV WKH KLJKHU WKH GHFLVLRQ HIIHFWL
HIDPLQHG ERWK LQ UHODWLRQ WR WKH UHODWLRQVKLSV IRXQG
UHJDUGOHVV RI RUIJDQLVDWLRQDO FXOWXUH DV ZHOO DV ZLWI
IROORZV

I FXVWRPHUV RI WKH RUJDQLVDWLRQ IRU ZKLFK WKH 60:*V
RUJDQLVDWLRQTVY VHUYLFHV WKHQ GLVUHJDUGLQJ RUJDQL]DW
RSHUDWLYH SUHGRPLQDQFH ZDV HQVXUHG WR EH FRPPXQLFDW
GLIIHUHQFH EHWZHHQ FR RSHUDWLRQ DQG FRPSHWLWLRQ FRPP
GHFUHDVHG KLJKHU GHFLVLRQ HIIHFWLYHQHVV LQ WHUPV RI
UHVXOW 7DNLQJ LQWR FRQVLGHUDWLRQ WKH LGHDO FR RSHWL
PHDQV WKDW LW FDQ EH SUHGLFWHG WKDW KLJKHU GHFLVLRQ H
WKH GLIITHUHQFH EHWZHHQ FRPSHWLWLRQ DQG FR RSHUDWLRQ
DSSURDFK WKH LGHDO GLIIHUHQFH HQFRXUDJHG E\ WKH RUJDQL’
TXHVWLRQQDLUH

$V WKH FULWHULD RI ERWK D 60:*fV GHFLVLRQ HIIHFWLYHC
UHODWHG EHWZHHQ HDFK RWKHU

t LPSURYLQJ GHFLVLRQ HIIHFWLYHQHVVY RQ RQH FULWHU
HITHFWLYHQHVY RQ RWKHUV DV ZHOO DQG VLPLODUO\
t FKDQJLQJ FR RSHWLYH PL[ RQ RQH FULWHULRQ ZLOO SURE

7TKHUHIRUH LW FRXOG EH SUHGLFWHG WKDW DOWHULQJ WK
LQIOXHQFH WKH YDOXHV RQ DQ\ FULWHULD RI GHFLVLRQ HIIHF'
JXLGHG E\ WKH PRGHO LQ FR RSHWLYH PL[ ZLOO LPSURYH GHFL

ZLWK TXRWHG SHUFHLYHG XVHG DV LQGLFDWRU RI FR RSHWLYH
REVHUYHG XVHG DV LQGLFDWRU RI GHFLVLRQ HITHFWLYHQHVYV LQ



$GYLFH

7KH PRGHO FDQ EH XVHG WR LGHQWLI\ WKH DFWLRQV WKD\
GHFLVLRQ HIIHFWLYHQHVV %DVHG RQ LWV DELOLW\ WR GLDJQF
DGYLVH 7KH JRDO LV WR WDNH DSSURSULDWH DFWLRQ WR GHF
GHVLUDEOH VWDWHV E\ PDQLSXODWLQJ FR RSHWLWLRQ FRPPX
SURYLGHV LWVHOI DV D WRRO IRU FRQWUROOLQJ RU PDQDJLQJ 6

7KH PHDVXUHV Rl FR RSHWLYH PL[ LQ ERWK ZRUN UHODWLR
JXLGDQFH )RU H[DPSOH FRPSHWLWLRQ FDQ EH LQFUHDVHG LQ
VXVSLFLRQ KLGLQJ RI LQIRUPDWLRQ DQG FRPSDULVRQ EHWZ!
HQFRXUDJLQJ DQG UHZDUGLQJ VXFK EHKDYLRXUE\ JLYLQJ ERQ
FRPSOHWH D WDVN ILUVW RU DFKLHYH D JRDO ILUVW

6LPLODUO\ FRPSHWLWLRQ LQ JURXS PHHWLQJV FDQ EH L
PHDVXUHV E\ HQFRXUDJLQJ DQG UHZDUGLQJ VXFK EHKDYLRXU L
EHWZHHQ PHPEHUV DQG WKHUHIRUH VXSHULRULW\ UDWKHU WK
UDWKHU WKDQ IRPXQG WKRQHIRRUMVHYDOXDWLRQ UDWKHU WKDQ (
WR GHYHORS VWUDWHJILHV SULRU WR WKH PHHWLQJV WKHUHI
HQFRXUDJH PHPEHUV WR SXUVXH SHUVRQDO LQWHUHVWV VKRZL
SURPRWLQJ FRQVLGHUDWLRQ RI PHPEHUVY IHHOLQJV ZKHQ GLV
PHPEHUV VKRZLQJ GLVUHVSHFW UDWKHU WKDQ HPSDWK\ HQFR
EHIRUH GLVFXVVLRQ RI WKH LVVXHV LQ WKH PHHWLQJ HQVXUL
RULHQWDWLRQ HQFRXUDJLQJ VWXEERUQQHVV LQ RSLQLRQ E\
RSLQLRQV EHIRUH WKH PHHWLQJ SURPRWLQJ FHUWDLQW\ UDWKI

$GYLFH IRU LPSURYLQJ GHFLVLRQ HIIHFWLYHQHVV LW LV I
ZLOO QRW VHHN WR GHFUHDVH WKH JURXSVY GHFLVLRQ HIIHFWL
HQFRXUDJHG E\ WKH RUJDQLVDWLRQDO FXOWXUH ZKHUH WKH
HQFRXUDJHG E\ WKH RUJDQLVDWLRQDO FXOWXUH PDNLQJ VXUH
FRPSHWLWLRQ LV LQFUHDVHG RU GHFUHDVHG LQ ZRUN UHODWLR

'"HPRQVWUDWLQJ WKH LPSOLFDWLRQV RI WKH PRGHO WR PI

/IHW XV VXSSRVH WKDW DQ RUJDQLVDWLRQTVY VDOHV DUH G
LQFUHDVH LQ WKH QXPEHU RI FXVWRPHU FRPSODLQWY WKDW WK
RI WKH RUJDQLVDWLRQ FRQWDFW FXVWRPHUV WR ILQG RXW PRU
UHIXVH WR GLVFXVV ZLWK WKH UHSUHVHQWDWLYH 7KLV ZRXOG
ORZHU WKDQ GHVLUDEOH DQG WKDW LW PD\ QRW EH SRVVLEO
HITHFWLYHQHVYV LQ WHUPV RI WKH FRQVHTXHQFHV FULWHULRQ



FXVWRPHUV PD\ QRW ZLVK WR HYHQ UHDG LW W ZRXOG DOVR
RSHWLYH PL[ FRPPXQLFDWHG LQ WKH 60:*

/IHW XV VXSSRVH DOVR WKDW WKHUH LV DQ XUJHQW QHHG
OLPLWHG DPRXQW RI WLPH DYDLODEOH 8QGHU VXFK FRQGLWLRC
WR WKH RUJDQLVDWLRQYV 60:* DIWHU LWV PHHWLQJ ZKLFK 2
FRPPXQLFDWHG LQ WKH 60:*V ZRUN UHODWLRQV DV ZHOO DV \
WHUPV RI WKH SURFHVYV FULWHULRQ ,I LW LV IRXQG WKDW WKH
UHODWLRQV LV SUHGRPLQDQWO\ FRPSHWLWLYH RU WKDW WKHU
RSHUDWLRQ UH GUHVVLQJ WKH EDODQFH RI FRPSHWLWLRQ DQG
LQFUHDVH GHFLVLRQ HIITHFWLYHQHVYV DQG XOWLPDWHO\ FXVWREF
WKH JDS EHWZHHQ WKH LGHDO DQG WKH DFWXDO FR RSHWLYH |
DOVR EH GHFUHDVHG DQG WKH FR RSHWLYH PL[ FRPPXQLFDWHG
RSHWLYH PL[ LQ WKH 60:*fV RUJDQLVDWLRQDO FRQWH[W

/ILPLWDWLRQV RI WKH PRGHO

2ZLQJ WR WKH VDPSOH VL]H EHLQJ VPDOO DQG WR WKH H
ILQGLQJV FDQQRW DQG ZHUH QRW LQWHQGHG WR EH JHQHUDO!
FDQQRW EH FRQWHQGHG WKDW DOO 60:*V Rl DQ\ RUJDQL]DWLR
UHVXOWV +RZHYHU WKH UHVHDUFK KDV RSHQHG XS QHZ DYHQX
UHVHDUFKYfV SURSRVLWLRQV DQG TXHVWLRQV FDQ EH XVHG DV
HQULFK RU GHYHORS WKH ILQGLQJV )RU LQVWDQFH TXDQWL)
VWURQJHU VWDWLVWLFDO HYLGHQFH WKDW FRXOG EH JHQHUDC
FRXOG EH FRQGXFWHG WR H[DPLQH FHUWDLQ UHODWLRQVKLSV
FRQVLGHU RWKHU YDULDEOHV WKDW LPSDFW WKH UHODWLRC
HITHFWLYHQHVV ,Q DGGLWLRQ VWXGLHV FRXOG EH FRQGXFWH
YDULDEOHV WKDW FRXOG SHUKDSV VHUYH WR GHYHORS D PDWKF

,Q UHODWLRQ WR FR RSHWLWLRQ FRPPXQLFDWHG LQ D 60:*
LGHQWLI\ VSHFLILF JXLGHOLQHV DQG DFWLRQV WKDW FDQ EH
RSHUDWLYHQHVYV LQ D JURXSYTV FRPPXQLFDWLRQ 7KH SUHVHQW
LQVWDQFH RQH ZD\ Rl UHZDUGLQJ DQG HQFRXUDJLQJ WKH KLG]
JURXS PHPEHUV 6SHFLILF DFWLRQV KRZHYHU IRU UHZDUGLQJ
GHYHORSHG LQ IXWXUH UHVHDUFK ZKLFK FDQ EH WHVWHG IRU \
JURXSV

,Q UHODWLRQ WR FR RSHWLWLRQ HQFRXUDJHG LQ RUJDQLYV
JXLGDQFH DV WR KRZ WR LGHQWLI\ LW +RZHYHU WKH PRGHO LC
GHFUHDVH WKH JDS EHWZHHQ DFWXDO FR RSHWLRQ FRPPXQLF

IRU LQVWDQFH HQFRXUDJLQJ VRPHRQH WR VD\ ODU\ \RX DUH
UDWKHU WKDQ ODU\ FRXOG \RX H[SODLQ ZKDW KDSSHQHG 2



FRGHUHG E\ WKH RUJDQLVDWLRQ )XWXUH UHVHDUFK FDQ H[S
FKDQJHG DV ZHOO DQG WKH VSHFLILF zZD\V E\ ZKLFK WKH RU.Z
HQFRXUDJHG
'LWK UHJDUGYV WR WKH UHODWLRQVKLS EHWZHHQ WKH FR R
GHFLVLRQ HIIHFWLYHQHVV WKH UHOHYDQFH RI WKH PRGHO W
$OWKRXIK WKH SUHVHQW VWXG\ IRFXVHV RQ 60:* WKH ILQGLQ.
ZHOO 6LPLODUO\ WKH UROH RI FRPPXQLFDWHG FR RSHWLWL
LQYHVWLIJDWHG LQ RWKHU FRQWH[WV IRU LQVWDQFH LQ RWKHL
$OWKRXJK JURXS FRQWH[W DSSHDUHG WR KDYH OLWWOH
60:*1V FR RSHWLYH PL[ DQG GHFLVLRQ HIIHFWLYHQHVY DQG W
FRXOG EH WKDW WKH SDUWLFXODU DVSHFWYV Rl JURXS FRQWHIV
FDVHV HIDPLQHG LQ UHODWLRQ WR WKH SDUWLFXODU WRSLF
2WKHU DVSHFWV RI JURXS FRQWH[W PD\ ZHOO SRVVLEO\ D PRU
ZKLFK LV DQ DYHQXH WKDW PD\ EH ZRUWK H[SORULQJ IXUWKHU 1
7KH PRGHO LV DOVR OLPLWHG E\ DVVXPLQJ WKDW WKH VXJ
FDQ EH pWDNHQ RQ ERDUGY E\ DFDGHPLFVY DQG SUDFWLWLRQHU
PHDVXULQJ FR RSHWLYH PL[ DQG GHFLVLRQ HIIHFWLYHQHVV KDY
%HIRUH RWKHU UHVHDUFKHUV FDQ XVH WKHVH VFDOHV LW L\
FRQGXFWHG RQ WKH VFDOHV WR HQVXUH YDOLGLW\ IRU H[DPS
&URQEDFKTV FRHIILFLHQW DOSKD 2Q0\ DIWHU WKH VFDOHV L
IRUPY KDYH EHHQ WHVWHG OLNH WKLV RQ D ODUJHU VDPSOH D
IRU WKHP WR EH XVHG E\ RWKHU UHVHDUFKHUV 7KLV SUHVHQWYV
7KH PRGHO DOVR UHTXLUHV D FRQGXFLYH PHQWDO PRGHO F
SUDFWLWLRQHU WR EH IUHHG RI DQ\ SUHGLVSRVLWLRQV WR WKt
FRPSHWLWLRQ DQG FR RSHUDWLRQ EHLQJ EDODQFHG DQG W
SHUIRUPDQFH ,Q VRPH FDVHV WKLV PD\ EH HDVLHU WKDQ LQ R
'"HVSLWH WKH PRGHOfYYV OLPLWDWLRQV LW KDV PDGH D GL
NQRZOHGJH DQG KDV RSHQHG XS QHZ DYHQXHV IRU IXUWKHU GH

GHVFULSWLYH FRPPXQLFDWLRQ DVNLQJ IRU IDFWV QRW SDVVLQ
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7KH SUHVHQW UHVHDUFK KDV DLPHG WR H[SORUH WKH UR
GHFLVLRQ HIIHFWLYHQHVV RI PDQDIJHPHQW JURXSYVY ZLWKLQ WKI
W\SH RI PDQDJHPHQW JURXS WKH VPDOO PDQDJHPHQW ZRUNJUR
RQ WKLV WRSLF VSHFLILF UHVHDUFK TXHVWLRQV ZHUH IRUPX
SUHVHQWHG LQ FKDSWHU WZR DQG WKLV FRQFHSWXDO IUDPHZ
FKDSWHU IRXU WKH PHWKRGRORJLFDO IUDPHZRUN XVHG WR HJL
DQRG MXVWLILHG DQG WKH ILQGLQJYV UHVXOWLQJ IURP XVLQJ V
FKDSWHU ILYH 7KHVH ILQGLQJV ZHUH XVHG WR LGHQWLI\ WKH
HITHFWLYHQHVYVY DQG WKH FR RSHWLWLRQ FRPPXQLFDWHG LQ LW
GHYHORS D PRGHO RI WKH UROH RI FRPPXQLFDWHG FR RSHWLWL
HITHFWLYHQHVYVY 7KLV PRGHO ZDV GLVFXVVHG LQ FKDSWHU VL][
DQG SUDFWLFH DV D PRGHO IRU PDQDJLQJ WKH GHFLVLRQ HIIHF
FKDSWHU LV WR VXPPDULVH WKH FRQWULEXWLRQV RI WKLV UHV
LGHQWLI\ WKHLU SRVLWLRQ LQ H[LVWLQJ OLWHUDWXUH

7TKH ILQGLQJVY VXPPDULVHG

7KH ILQGLQJYV UHODWLQJ WR WKH UHVHDUFK SUREOHP ZLOC
JLIXUH 7KH ILUVW FDWHJRU\ D LV FRQFHUQHG ZLWK ILQGL
LQGLFDWRUYV RI D 60:*fV FRPPXQLFDWHG FRERSHWRYHHRIQJHTX H L
ILQGLQIJVY RQ WKH UHODWLRQVKLSY EHWZHHQ FULWHULD DQG LQ
WKLUG FOPWLNJIJRBQFHUQHG ZLWK ILQGLQJYV RQ WKH UHODWLRQ\
HITHFWLYHQHVY DQG WKH FR RSHWLYH PL[ FRPPXQLFDWHG LQ
LQGLFDWRUV RI WKH WZR YDUGIDEGBGREYFHAKHHIR ZUW K FDMGH IRV RQ
D 60:*fV VRFLDO FRQWH[W RUJDQLVDWLRQDO DQG JURXS FRQW
GHFLVLRQ HIITHFWLYHQHVY DQG WKH FR RSHWLYH PL[ FRPPXQLFD



2EVHUYDWLRQ VKHHW
30HDVH UDWH WKH H[WHQW WR ZKLFK \RX VHH WKH LWHPV LQ $ DQG WKH LWHPV L(

IROORZLQJ VFDOH

YHU\ VPDOO VPDOO PHGLXP ODUJH YHU\ ODUJH

30HDVH FLUFOH WKH FRUUHVSRQGLQJ FKRLFH LQ UHODWLRQ WR ERWK $ DQG %
&RPPXQLFDWLRQ RI JURXS PHPEHUV
$ %

H[SUHVV HYDOXDWLRQ RU MXGJHMDHWAW HRMFRWXWUY HJURX QDWXUH

PHPEHUV WKHLU LGHDV

DWWHPSW WR FRQWURO RWKHU JKBXHB D SURHRORHHPUWULHQWDWLRAQ L H WKH V

HVSHFLDOO\ LI WKH FRQWURO D WRAUHLAH W\D WDIURHQ V WIRW O GD QMK H SUREOHP FRPP

GHQLHG GHVLUH WR DVVLVW LQ GHILQLQJ VROYLQJ LW
QR SUHGHWHUPLQHG VROXWLRQ DWWLWXGH

LPSRVH XSRQ WKH RWKHU PHPEHUV

LOQGLFDWH WKDW WKH VHQGHU LV LQGILFDAIVH VG ROQWWQBMWMHI\VHHPLQJ VSRQWDQH !
LQYROYLQJ PDQ\ DPELJXRXV PRWLIMNHSWLRQ

VKRZ D ODFN RI FRQFHUQ Q H X WMKDROZL WVH\P $ B W KD QRIWWKKH WKH ITHHOLQJV RI WKH UH
PHPEHU RWKHU PHPEHUVY IHHOLQUMVZEHOWDIWRHU WKH ZRUWK RI WKH UHFHLYHUYV
FRQYH\ D IHHOLQJ RI VXSHULRULW\HUQ UHRFRHHZIX\DOYRWWKHRPP XQLFDWLQJ D ZLOO
UHFHLYHUV HQWHU LQWR SDUWLFLSDWLYH SODQQLQJ ZLW

PXWXDO WUXVW DQG UHVSHFW

JLYH WKH LPSUHVVLRQ WKDW WKH ¥RQG®HU /YHRHPIW WRRQDNQRVZP FRPPXQLFDWLQJ D
WKH DQVZHUV H[SUHVVHV FHUWDLQW\H[SHULPHQW ZLWK KLV KHU RZQ EHKDYLRX

DQG LGHDV
%DVHG-RKQRVRQ DQG -RKQVRQ
JLIXUH 2EVHUYDWLRQ VKHAHWRVIO®GWHEH[FRBLAHMHW EDVHG
-RKQVRQ

$OWKRXJK WKHUH DUH PDQ\ OLPLWDWLRQV ZLWK WKLV SLO
WKDW WKH UHODWLRQVKLS EHWZHHQ FR RSHWLYH PL[ FRPPXQLF
HITHFWLYHQHVY DQG WKDW WKH SUHVHQW UHVHDUFK KDV RSHQ
SRVVLEO\ LQ WKH IRUP RI SRVLWLYLVW UHVHDUFK WR JHQHUDOI
UHVHDUFK SUREOHP DQG ZKHWKHU WKH ILQGLQJY DSSO\ WR RWHK
RWKHU LQGXVWULHYVY RWKHU VRFLHWLHV DQG VR RQ



*URXS *URXS *URXS *URXS *URXS *URXS

J ZLWKLQ PLQEZWWNLQ ZLWKLQ GLG QRWGLG QRWZLWKLQ
b PLOXWHY PLQXWHY FRPSOHWHRP SOHWHH LQXWHV
B ZLWKLQ WDVN ZLWKLQ
PLQXWHV PLOXWHYV
1S
FEVHUYHY % $ $ $ $ » $ %
UDWHV
KDSS\ ZLWKKDSS\ ZL@KLWKHU KDXSSKDS S\ XQKDSSQHLWKHU KDSS\
D GHFLVLRQ EXWRWK QRU XQKDSSLWK ERWK WK ERQWRKU XQKDS S\

25‘( ZEVV OLWWOH XQBBEEVLRQ ZLWK ERWEGHFLVLR@GHFLVLRQXLWK ERWK

8 ZLWK PHPEHRIWPEHUVGHFLVLRQ PHPEHUVPHPEHUWHFLVLRQ
PHPEHUV PHPEHUYV
7TDEOH $ VXPPDU\ RI WKH UHVXOWY IURP WKH H[S

&ERQWULEXWLRQ WR NQRZOHGJH RQ WKH WRSLF

7KLYV UHVHDUFKTV FRQWULEXWLRQV WR NQRZOHGJH RQ
LPSOLFDWLRQV WKDW WKH ILQGLQJY KDYH WR WKHRU\ DQG SUCL
EDODQFH RI FRPSHWLWLRQ DQG FR RSHUDWLRQ RU FR RSHWLYH
WKH JURXSTV GHFLVLRQ HIIHFWLYHQHVV $OVR WKH UHVHDUFI
60:*fV GHFLVLRQ HIIHFWLYHQHVY DQG WKH FR RSHWLYH PL[ FRF
FR RSHWLYH PL[ HQFRXUDJHG E\ WKH JURXSYV VRFLDO FRQWHI[W

JXUWKHUPRUH WKH UHVHDUFK FRQWULEXWHY WR NQRZOHG
D 60:*1V GHFLVLRQ HIIHFWLYHQHVY FDQ EH LPSURYHG E\ FKDQJL
WKH 60:* DQG WKH 60:*1V RUJDQLVDWLRQDO FXOWXUH DQG FOL
EHWZHHQ D 60:*fV FR RSHWLYH PL[ LWV GHFLVLRQ HIIHFWLYHQ!
WKH 60:*1V FXOWXUH D PRGHO KDV EHHQ GHYHORSHG WKDW FDC(
DQG DGYLVLQJ RQ D 60:*1V GHFLVLRQ HIIHFWLYHQHVYV

JXUWKHU UHVHDUFK

7KH UHVHDUFK DOVR RSHQHG XS QHZ DYHQXHV IRU IXUWKH 1L
SURSRVLWLRQV DQG TXHVWLRQV FDQ EH XVHG DV K\SRWKHVHV L
RU GHYHORS WKHVH ILQGLQJY DQG WR H[DPLQH ZKHUH WKH ERXC
ILQGLQJY DQG WKHLU LPSOLFDWLRQV DSSO\ WR RWKHU W\SHV RI
RWKHU IDFWRUV RU DVSHFWV EHFRPH LPSRUWDQW" )XUWKHUPRL
SURSRVHG WRRO IRU GLDJQRVLY SUHGLFWLRQ DQG DGYLFH EHFI

JRU LQVWDQFH FRQILUPDWLRQ RI WKH VWXGLHYVY FDQ EH DFI
SURYLGH VWURQJHU VWDWLVWLFDO HYLGHQFH WKDW FRXOG EF



GLUHQW OHYHOV RI KLHUDUFK\ DQG LQ GLIITHUHQW VRFLDO FRQV
EH H[DPLQHG LQ UHODWLRQ WR GLITHUHQW JURXSV VXFK DV KR
Rl RUJDQLVDWLRQV IRU HIDPSOH PXOWLQDWLRQDO FOXEV RI
XQLRQV LQIOXHQFHV WKHLU GHFLVLRQ HIITHFWLYHQHVY DQG SHL

(QULFKPHQW RI WKH ILQGLQJV FDQ EH DFKLHYHG E\ FRQ
UHODWLRQVKLSY EHWZHHQ D 60:*1V FR RSHWLWLRQ DQG LWV Gt
WR FRQVLGHU RWKHU YDULDEOHV WKDW LPSDFW WKH UHOD)
HITHFWLYHQHVYV

'"HYHORSPHQW RI WKH ILQGLQJYV FDQ DFKLHYHG E\ FRQG
UHODWLRQVKLSY EHWZHHQ WKH YDULDEOHV FR RSHWLWLRQ DQ
GHYHORS D PDWKHPDWLFDO PRGHO WKDW FDQ VLPXODWH WKH
XQGHUWDNHQ WR H[DPLQH KRZ WKH UHODWLRQVKLS EHWZHHQ V
DQG WKH JURXSYV GHFLVLRQ HIIHFWLYHQHVV LV LQIOXHQFHG E\
DV WKRVH DVSHFWV WKDW ZHUH REVHUYHG LQ JURXS PHHWLQJV

JXUWKHUPRUH WKH PRGHO SUHVHQWHG FDQ EH GHYHORSH(
DFWLRQV WKDW FDQ EH WDNHQ WR GHFUHDVH LQFUHDVH FRPS
60:*fV FRPPXQLFDWLRQ DQG LWV VRFLDO FRQWHI[W

SHIOHFWLRQV

FRPHIURP D EXVLQHVV ZKHUH HYHU\ERG\ LV D FRPSHWLWRL
RSHUDWHYV ZLWK HYHU\E
%LOO *DWHYV

%LOO *DWHVY VWDWHPHQW DERYH UHIOHFWV WKH GXDO HJL
EXVLQHVV ZRUOG ,W DOVR UHIOHFWYVY WKH LPSRUWDQFH RIl X
LQIOXHQFHYVY VXFFHVYVY LQ EXVLQHVYVY 7KH UHVHDUFK VKHG OLJKW
WKH FRPSHWLWLRQ DQG FR RSHUDWLRQ FRPPXQLFDWHG LQ VPD
WKH SHUIRUPDQFH RI ERWK WKH JURXSY DQG WKH RUJDQLVDWLR

,QVWHDG RI WU\LQJ WR FUHDWH WKH pSHUIHFWY JURXS IR
SHUIHFWLRQ LV ERWK GHVLUDEOH DQG SRVVLEOH WKH UHVHDL
JURXS WR DSSURDFK FORVHU WR SHUIHFWLRQ DQG GHFUHDVH V
SHUIRUPDQFH

7KH HVVHQFH Rl WKH UHVHDUFK LV WKHUHIRUH LWV FRQV
FRPSHWLWLRQ DQG FR RSHUDWLRQ IDFLOLWDWHY VXFFHVV LQ
RSHUDWHY DQG FRPSHWHV ZLWK RQH DQRWKHU LQ WKH EXVLQI
DGYDQWDJH LQ DFKLHYLQJ pVXFFHVVYE
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7KH SUHVHQW UHVHDUFK KDV DLPHG WR H[SORUH WKH UR
GHFLVLRQ HIITHFWLYHQHVYVY RI PDQDIJHPHQW JURXSV ZLWKLQ WK
W\SH RI PDQDJHPHQW JURXS WKH VPDOO PDQDJHPHQW ZRUNJUF
RQ WKLV WRSLF VSHFLILF UHVHDUFK TXHVWLRQV ZHUH IRUPX
SUHVHQWHG LQ FKDSWHU WZR DQG WKLV FRQFHSWXDO IUDPHZ
FKDSWHU IRXU WKH PHWKRGRORJLFDO IUDPHZRUN XVHG WR HJIL
DQG MXVWLILHG DQG WKH ILQGLQJV UHVXOWLQJ IURP XVLQJ V
FKDSWHU ILYH 7KHVH ILQGLQJYV ZHUH XVHG WR LGHQWLI\ WKH
HITHFWLYHQHVYVY DQG WKH FR RSHWLWLRQ FRPPXQLFDWHG LQ LV
GHYHORS D PRGHO RI WKH UROH RI FRPPXQLFDWHG FR RSHWLWL
HITHFWLYHQHVY 7KLV PRGHO ZDV GLVFXVVHG LQ FKDSWHU VL[
DQRG SUDFWLFH DV D PRGHO IRU PDQDJLQJ WKH GHFLVLRQ HIIHF
FKDSWHU LV WR VXPPDULVH WKH FRQWULEXWLRQV RI WKLV UHV
LGHQWLI\ WKHLU SRVLWLRQ LQ H[LVWLQJ OLWHUDWXUH

7KH ILQGLQJV VXPPDULVHG

7TKH ILQGLQJYVY UHODWLQJ WR WKH UHVHDUFK SUREOHP ZLOC
JLIXUH7KH ILUVW PDWHRRBHUQHG ZLWK ILQGLQJYV RQ WKH UHOD
LQGLFDWRUV RI D 60:*1V FRPPXQLFDWHG FRERSHWR®HHRILJHK H L
ILQGLQJV RQ WKH UHODWLRQVKLSY EHWZHHQ FULWHULD DQG LQ
WKLUG FOFVULNJRBQFHUQHG ZLWK ILQGLQJV RQ WKH UHODWLRQ\
HITHFWLYHQHVY DQG WKH FR RSHWLYH PL[ FRPPXQLFDWHG LQ
LQGLFDWRUVY RI WKH WZR YDUGID[EGRQFHAKHHIR XUW K FIDQMGH IRIW\ R Q
D 60:*YV VRFLDO FRQWH[W RUJDQLVDWLRQDO DQG JURXS FRQWH&
GHFLVLRQ HIIHFWLYHQHVY DQG WKH FR RSHWLYH PL[ FRPPXQLFD



JLXUH $ VXPPDU\ RI WKH ILQGLQJV BRXWKBD WHWH IVRFIK GE RE D\
LQ KRWHOV RI KRWHO FKDLQV LQ &UHWH *UHHF

7KH VWDWLVWLFDOO\ VLIJQLILFDQW UHODWLRQV UHIHUUHG
WKH FRUUHODWLRQV IRXQG XVLQJ .HQGDOOYV WDXBE LQ 6366 Y
VSHFLILHG E\ WKH SUHYLRXV TXDOLWDWLYH DQDO\VLV VLJQLIL
VLIQLILFDQFH RQ WKH SDLUV RI YDULDEOHY GLVFXVVHG

7KH UHODWLRQVKLSVY EHWZHHQ FULWHULD DQG LQGLFDWRL
60:* D LQ )LIXUH

4XDOLWDWLYH DQDO\VLV LQGLFDWHG WKDW WKH WZR FUL\
UHODWLRQV DQG JURXS PHHWLQJV DUH SRVLWLYHO\ UHODWH
4XDQWLWDWLYH DQDO\VLV FRQILUPHG WKH TXDOLWDWLYH ILQC
UHODWLRQVKLS EHWZHHQ WKH WZR FULWHULD RI FRPPXQLFDWH
FKDSWHU ZKHQ TXRWHG PHDVXUHG RU DYHUDJH SHUFHLYHG
PHDVXUHG SHUFHLYHG LV XVHG DV DQ LQGLFDWRU RI JURXS PHH
PL[ RQ RQH FULWHULRQ ZRXOG FKDQJH WKH FR RSHWLYH PL[ RQ

7KH UHODWLRQVKLSY EHWZHHQ FULWHULD DQG LQGLFDWR
E LQ )LIJXUH

4XDOLWDWLYH DQDO\WVLYV LQGLFDWHG WKDW WKH FULWHULD
HDFK RWKHU ZKHUHDV WKH FULWHULRQ RI FRQVHTXHQFHV LV Ql
DQG SURFHVVY GLVFXVVHG LQ VHFWLRQ LQ FKDSWHU 4 XTI



ILQGLQJV GLVFXVVHG LQ VHFWLRQ LQ FKDSWHU VKRZ
UHODWLRQVKLS EHWZHHQ WKH FULWHULD RI SURFHVY DQG GHFL
SURFHVYVY DQG PHDVXUHG RU DYHUDJH SHUFHLYHG DUH LQGLFD\
UHODWLRQVKLS EHWZHHQ FRQVHTXHQFHY DQG SURFHVV ZKHQ T
TXRWHG PHDVXUHG RU DYHUDJH REVHUYHG DUH LQGLFDWRUV F
GHFLVLRQ HIITHFWLYHQHVY RQ RQH FULWHULRQ ZRXOG FKDQJH V
WKH GLUHFWLRQV LQGLFDWHG 1R VWDWLVWLFDOO\ VLIJQLILFDQC
GHFLVLRQV DQG FRQVHTXHQFHV ZKLFK VXJJHVWYV WKDW WKLV U!

7KH UHODWLRQVKLS EHWZHHQ WKH 60:*fV GHFLVLRQ HIIH
FRPPXQLFDWHG LQ LW UHODWLRQVKLSV EHWZHHQ WKH F
YDULDHBOIHHY )LIXUH

4XDOLWDWLYH DQDO\VLV LQGLFDWHG WKDW WKH GLIIHUHQF
FR RSHWLYH PL[ FRPPXQLFDWHG LQ WKH 60:* LV PRUH VLJQLILFD
WKH UHODWLRQVKLS EHWZHHQ FR RSHWLYH PL[ DQG GHFLVLRQ !
VHFWLRQ LQ FKDSWHU LQGLFDWHG D QXPEHU RI FOHDU U
EHWZHHQ FR RSHUDWLRQ DQG FRPSHWLWLRQ FRPPXQLFDWHG
HITHFWLYHQHVV RI WKH JURXS ZKHQ ZRUN UHODWLRQV LV XV
FRQVHTXHQFHV LV XVHG DV D FULWHULRQ RI GHFLVLRQ HIIHF
EHWZHHQ FR RSHUDWLRQ DQG FRPSHWLWLRQ FRPPXQLFDWHG
HITHFWLYHQHVV Rl WKH JURXS ZKHQ ZRUN UHODWLRQV LV XVHG
XVHG DV D FULWHULRQ RI GHFLVLRQ HIIHFWLYHQHVV WKLUGO\
LQ ZRUN UHODWLRQV LQ UHODWLRQ WR JURXS PHHWLQJV WKH
FRQVHTXHQFHYV

4XDQWLWDWLYH DQDO\VLV FRQILUPHG WKHVH ILQGLQJV G
LQGLFDWLQJ VWDWLVWLFDOO\ VLJQLILFDQW UHODWLRQVKLSV E
ZKHQ SDUWLFXODU FULWHULD DQG LQGLFDWRUYV DUH XVHG IRU W

$ VWDWLVWLFDOO\ VLIJQLILFDQW UHODWLRQVKLS EHWZHHQ
IRXQG WR EH QHJDWLYH ZKHQ WKH FULWHULRQ RI FR RSHWLYH
DQG WKH FULWHULRQ RI GHFLVLRQ HIIHFWLYHQHVV LV FRQVHT;
TXRWHG RU DYHUDJH REVHUYHG DUH XVHG DV LQGLFDWRUV R
DYHUDJH RU TXRWHG SHUFHLYHG DUH XVHG DV LQGLFDWRUV RI
SHUFHLYHG LV XVHG DV DQ LQGLFDWRU RI JURXS PHHWLQJV FR
LQGLFDWRU RI FRQVHTXHQFHY GHFLVLRQ HIIHFWLYHQHVV

$ VWDWLVWLFDOO\ VLIQLILFDQW UHODWLRQVKLS EHWZHHQ
IRXQG WR EH SRVLWLYH ZKHQ WKH FULWHULRQ RI FR RSHWLYH P
HITHFWLYHQHVV LV SURFHVV ZKHQ WKH LQGLFDWRU IRU ZRUN UF
WKH LQGLFDWRU IRU SURFHVV GHFLVLRQ HIIHFWLYHQHVV LV TX



1R VWDWLVWLFDOO\ VLIJQLILFDQW FRUUHODWLRQV ZHUH IR
RSHWLYH PL[ ZKHQ GHFLVLRQV FRPSULVHG WKH FULWHULRQ IRU
HLWKHU WKH PHDVXUHV XVHG IRU WKH FULWHULRQ ZHUH LQDSSI
LQ WKH FRQWH[W RI WKLV UHVHDUFK

7KH LQIOXHQFHV RI WKH 60:*fV VRFLDO FRQWH[W RUJDQL
UHODWLRQVKLS EHWZHHQ WKH 60:*V GHFLVLRQ HIIHFWL
FRPPXQLFDWGE G QQLUWUH

4XDOLWDWLYH DQDO\WVLYVY GLVFXVVHG LQ VHFWLRQ LQ
WKH JURXSYV FROQWH[W RQ WKH UHODWLRQVKLS EHWZHHQ D 60:
PL[ FRPPXQLFDWHG LQ LW LV PLQLPDO LQ UHODWLRQ WR WKH LQ
60:* OHDGHUYVY SHUFHSWLRQV DQG WKH KRWHO WKDW WKH 60:*
WKDW ZLOO H[LVW EHWZHHQ WKH 60:*fV GHFLVLRQ HIIHFWLYHQH
WKH LQIOXHQFH RQ WKH UHODWLRQVKLS LV VPDOOHU WKDQ V
VSHFLILFDOO\ E\ WKH RUJDQLVDWLRQDO FXOWXUH

4XDOLWDWLYH DQDO\WLYV LQGLFDWHG WKDW JUHDWHU OHY
PHPEHUV RI $OGHPDU 60:*V FRPSDUHG WR PHPEHUV RI ODULV 6
IDYRXUHG 7KLV FRXOG MXVWLI\ WKH ILQGLQJ WKDW DOWKRXJ
SHUFHLYHG WKH VDPH OHYHO RI GHFLVLRQ HIIHFWLYHQHVV LQ \
DQG HIWUHPHO\ KLJK LQ WHUPV RI SURFHVV WKH\ SHUFHLYHG C
FRPSHWLWLRQ FRPPXQLFDWHG LQ WKHLU JURXSV RYHUDOO 0D
EHWZHHQ FR RSHUDWLRQ DQG FRPSHWLWLRQ WKDQ $OGHPDU 60:

4AXDQWLWDWLYH DQDO\WLV GLVFXVVHG LQ VHFWLRQ L
ILQGLQJV $OVR TXDQWLWDWLYH DQDO\WLYV VXJIJHVWHG WKDW W
DQG FRQVHTXHQFHVY DUH SRVLWLYHO\ UHODWHG WR HDFK RWE
TXDOLWDWLYH DQDO\VLV

$ VXPPDU\ RI WKH ILQGLQJVYT LPSOLFDWLRQV

,PSOLFDWLRQV WR WKHRU\

7KH ILQGLQJV puplLOOHGYT FHUWDLQ JDSV LQ H[LVWLQJ OLW
60:*fv VRFLDO LQWHUGHSHQGHQFH DSSHDUV WR EH UHODWHG '
VSHFLILFDOO\ WKH GLIIHUHQFH EHWZHHQ FR RSHUDWLRQ DQG F!
WR WKH GHFLVLRQ HIITHFWLYHQHVYVY RI WKH JURXS VRPHWKLQJ W
6HFRQG WKH ILQGLQJV LQGLFDWH WKDW WKH UHODWLRQ\
HITHFWLYHQHVY GHSHQGV RQ ZKDW FULWHULD DQG LQGLFDWRU



PL bQG GHFLVLRQ HIIHFWLYHQHVY LQ WHUPV RI FULWHULD DQG
DQG ZKLFK FR RSHWLYH PL[ FULWHULD DQG LQGLFDWRUV DUH
HITHFWLYHQHVV QRU DUH WKHUH LQYHQWRULHYV SUHVHQW LQ
LOQGLFDWRUYV

7KLUG WKH ILQGLQJV LQGLFDWH WKDW WKH FULWHULD DQ
HDFK RWKHU DV GR WKH FULWHULD DQG LQGLFDWRUV RI GHFLYV
GLVFXVVHG LQ H[LVWLQJ OLWHUDWXUH

JRXUWK WKH ILQGLQJV LQGLFDWH WKDW WKH UHODWLRQVK
DQG WKH FR RSHWLYH PL[ FRPPXQLFDWHG LQ LW DSSHDUV WR
LQIOXHQFHV IRXQG RI WKH VRFLDO FRQWH[W JURXS DQG RUJ
60:*YV VRFLDO LQWHUGHSHQGHQFH DQG LWV SHUIRUPDQFH LV QF

,PSOLFDWLRQV IRU SUDFWLFH

7KH LGHQWLILHG UHODWLRQVKLS EHWZHHQ D 60:*fV GHFLVL
FRPPXQLFDWHG LQ LW VXJJHVWV D PRGHO IRU WKH UROH RI FRFP
D 60:*fV GHFLVLRQ HIIHFWLYHQHVV 7KLV PRGHO LQGLFDWHV D
ZKHUHE\ 60:*V FDQ EH PDQDJHG E\ PDQDJLQJ WKH UHODWLRC
LOQOWHUGHSHQGHQFH DQG LWV GHFLVLRQ HIIHFWLYHQHVV 7KH
SUHGLFWLRQ DQG DGYLFH GLVFXVVHG LQ PRUH GHWDLO LQ VHF
WKHRUHWLFDO DQG PHWKRGRORJLFDO EDVHVY GR QRW H[LVW LQ

$V D WRRO IRU GLDJQRVLVY WKH PRGHO FDQ EH XVHG WR
LQGLFDWRUV DQG PHDVXUHV GLVFXVVHG LQ VHFWLRQ LQ
HGHVLUHGY VWDWHY RI WKH 60:* ZKLFK ZLOO HVVHQWLDOO\ GLD

$V D WRRO IRU SUHGLFWLRQ WKH PRGHO FDQ EH XVHG
FRPPXQLFDWHG FR RSHWLYH PL[ WKDW ZLOO EH UHTXLUHG L¢
HIITHFWLYHQHVV IRU WKH SDUWLFXODU FULWHULD RI FR RSHWI
+RZHYHU SUHGLFWLRQ LQ WKLV FRQWH[W PHDQV SUHGLFWLRQ |
RI VSHFLILF YDOXHV LQ WKH FKDQJH

$V D WRRO IRU DGYLFH WKH PRGHO FDQ EH XVHG WR LGH(
LPSURYH D 60:*fV GHFLVLRQ HIIHFWLYHQHVV %DVHG RQ LWV DE
WKHQ EH XVHG WR DGYLVH 7KH JRDO LV WR WDNH DSSURSULDW
FXUUHQW DQG GHVLUDEOH VWDWHV E\ PDQLSXODWLQJ FR RSHW

7KH PRGHO HVVHQWLDOO\ SURYLGHV D ZD\ WR YDU\ WKH FF
LQ RUGHU WR LPSURYH WKH JURXSYTV GHFLVLRQ HIIHFWLYHQH
FRQVHTXHQFHYV

)RU H[DPSOH GHSHQGLQJ RQ ZKDW D 60:* ZDQWV WR LPSU
DQG LQGLFDWRUV RI ERWK FR RSHWLYH PL[ DQG GHFLVLRQ HIIH
HIITHFWLYHQHVV 1 60:* PHPEHUV DUH QRW KDSS\ ZLWK WKH SUR



SURYLGLQJ WKDW WKHUH LV FR RSHUDWLYH SUHGRPLQDQFH
FRPPXQLFDWHG LQ WKH JURXSTV ZRUN UHODWLRQV 7KLV ZRXOG
DQG FRPSHWLWLRQ LQ WKH FRPPXQLFDWHG FR RSHWLYH PL[ DQ
WHUPV RI SURFHVYV )XUWKHUPRUH TXRWHG SHUFHLYHG VKRXOC
JURXSTV ZRUN UHODWLRQV ZKHUHDV TXRWHG SHUFHLYHG VKI
HITHFWLYHQHVYV LQ WHUPV RI SURFHVV 7KH PHWKRGV XVHG LQ W
IRU WKHVH LQGLFDWRUV &DXWLRQ PXVW EH DOVR EH WDNHQ \
EHWZHHQ WKH YDOXHV VXJJHVWHG LQ WKH ILQGLQJV

,1 60:* PHPEHUVY DUH QRW KDSS\ ZLWK WKH GHFLVLRQV WKD)
WKHUH LV FR RSHUDWLYH SUHGRPLQDQFH LQ WKH JURXS PRU}
JURXSYV UHODWLRQV 7KLV ZRXOG LQFUHDVH WKH GLIIHUHQFH
FRPPXQLFDWHG FR RSHWLYH PL[ DQG WKHUHIRUH LQFUHDVH Gt
$OWKRXJIK WKLV ZDV QRW FRQILUPHG VWDWLVWLFDOO\ EXW RC
SHUFHLYHG FRXOG EH XVHG DV LQGLFDWRUV RI FR RSHWLYH PL][
SHUFHLYHG FRXOG EH XVHG DV LQGLFDWRU RI GHFLVLRQ HIIHFW
LQ WKLV UHVHDUFK VKRXOG EH XVHG WR GHULYH WKH YDOXHYV Il
YDOXHV RI ERWK LQGLFDWRUYV OLH EHWZHHQ WKH YDOXHV VXJJ
WHUPV RI GHFLVLRQV ZDV WKH OHDVW UHOLDEOH FULWHULRQ IF
UHVHDUFK

I FXVWRPHUV RI WKH KRWHOV IRU ZKLFK WKH 60:*V DUH |
KRWHOfVY VHUYLFHVY WKHQ SURYLGLQJ WKDW WKHUH LV FR RSHU
FDQ EH FRPPXQLFDWHG LQ WKH JURXSYV UHODWLRQV 7KLV ZI
RSHUDWLRQ DQG FRPSHWLWLRQ LQ WKH FRPPXQLFDWHG FR RS
HITHFWLYHQHVYV LQ WHUPV RI FRQVHTXHQFHYVY FXVWRPHU VDWLV
EH XVHG DV LQGLFDWRU RI FR RSHWLYH PL[ LQ WKH JURXSTV ZR|
EH XVHG DV LQGLFDWRU RI GHFLVLRQ HIITHFWLYHQHVYV LQ WHUPV
E\ D YHU\ VPDOO GHJUHH PRUH FRPSHWLWLRQ FDQ EH FRPPX
PHDVXUHG SHUFHLYHG DV LQGLFDWRU RI FR RSHWLYH PL[ LQ WK
DV LQGLFDWRU RI GHFLVLRQ HIIHFWLYHQHVY LQ WHUPV RI FRQ
VKRXOG EH XVHG WR GHULYH WKH YDOXHV IRU WKHVH LQGLFDWI
LQGLFDWRUV OLH EHWZHHQ WKH YDOXHV VXJIJHVWHG LQ WKH
FRQVHTXHQFHY ZDV WKH PRVW UHOLDEOH FULWHULRQ IRU GHF
UHVHDUFK

6LOQFH WKH FULWHULD DQG LQGLFDWRUV RI FR RSHWLYH PL
WKH FULWHULD DQG LQGLFDWRUV RI GHFLVLRQ HIIHFWLYHQHVYV
FULWHULD IRU FR RSHWLYH PL[ FRXOG LQ WKHRU\ EH XVHG WR
LQGLFDWRUV WKDW ZHUH IRXQG WR EH VWDWLVWLFDOO\ UHOI
HITHFWLYHQHVYVY FRXOG FKDQJH RWKHU FULWHULD RI GHFLVLRQ F
IRXQG WR EH VWDWLVWLFDOO\ UHODWHG



7KH UHODWLRQVKLS EHWZHHQ FR RSHWLYH PL[ FRPPXQLFDW
HITHFWLYHQHVY ZLOO DOVR YDU\ DFFRUGLQJ WR WKH FR RSHWL"®
FROQWH[W DQG PRUH VSHFLILFDOO\ KRWHO FKDLQ WKH FORVH
MLGHDOY FR RSHWLYH PL[ FR RSHUDWLYH SUHGRPLQDQFH H[WL
DQG FRPSHWLWLRQ WKH KLIKHU WKH GHFLVLRQ HIIHFWLYHC
VDWLVIDFWLRQ

$SSOLFDWLRQV RXWVLGH FKRVHQ ERXQGDU\

$V D FDYHDW WKH ILQGLQJY DQG WKHLU LPSOLFDWLRQV DU
FKRLFH Rl WKH SDUWLFXODU 60:*V DQG WKH PHWKRGRORJ\ X\
HYLGHQFH WR VXJJHVW WKDW ZKDW ZDV IRXQG LV RQO\ DSSOL
RUJDQLVDWLRQV RI WKH VSHFLILF LQGXVWU\ LQ WKH VSHFLILF
RWKHUZLVH HVSHFLDOO\ EHFDXVH WKH UHVHDUFK GLG QRW SDU

+RZHYHU FHUWDLQ TXHVWLRQV PD\ DULVH LQ WKH PLQG
DSSOLFDELOLW\ RI WKH ILQGLQJV RXWVLGH WKH FKRVHQ ERXQG
RIWHQ LV QR IRUPDOO\ GHVLJQDWHG OHDGHU ZKHQ WKH OHDGH
PHHWLQJVY WR PDNH GHFLVLRQV WKDW ZLOO VROYH WKHLU SL
DSSOLFDEOH LQ VXFK D FRQWH[W" 7R DQ H[WHQW WKH\ PLJKW
RSHUDWLRQ EHWZHHQ WKH OHDGHUV DQG WKH IDPLOLHV 7KH
DOQRWKHU IRU pyPDUNHW VKDUHY MpPUHVRXUFHVY DQG VHUYLFHV |
DQG WKH\ ZLOO DOVR FR RSHUDWH ZLWK RQH DQRWKHU WR GHD(
MRXUQDOLVW ZKR LV RQ WKHLU WUDLO +RZHYHU WKH\ ZLOO F
QRW EH DV UHJXODU DV WKRVH RI D EXVLQHVVY 60:* $OVR V
DFFRXQWDEOH IRU D FRPPRQ SURGXFW RU VHUYLFH QRU ZLOO
PLIKW EH KDSSHQ XQGHU FHUWDLQ VKRUW WHUP FLUFXPVWDQFF
EH PXFK KLJKHU WKDQ FR RSHUDWLRQ EHWZHHQ WKH OHDGHUYV F

&HUWDLQ FRQGLWLRQV PD\ WKHUHIRUH QHHG WR EH LQ SO
HQVXULQJ WKDW WKH JURXS LQYHVWLIJDWHG KDV WKH FKDUDF
PHWKRGRORJ\ SUHVHQWHG LQ WKLV WKHVLV LV XVHG WR PH
HITHFWLYHQHVYV

,Q WHUPV RI DSSOLFDELOLW\ RI WKH ILQGLQJY DQG WKHLU
FRQWH[WY D SLORW H[SHULPHQW ZDV FRQGXFWHG E\ WKH UHVH
7KH H[SHULPHQW DQG WKH ILQGLQJV ZLOO QRZ EH VXPPDULVHC(
FRQILUP DSSOLFDELOLW\ EXW WKH\ VXJIJHVW WKDW WKHUH PD\
UHVHDUFK ,Q UHODWLRQ WR WKLV WKH H[SHULPHQW GRHV QR
FROQWURO JURXS ORGLILHG YHUVLRQV RI FR RSHWLYH PL[ FRPP
HITHFWLYHQHVYVY LQ WHUPV RI IHHOLQJVY ZHUH XVHG



JLQGLQJV IURP DQ H[SHULPHQW RQ DSSOLFDELOLW\ RI )LQG

$Q H[SHULPHQW zZDV FRQGXFWHG EHWZHHQ VWXGHQWYV RI C
RI &UHWH *UHHFH ZLWK NLQG SHUPLVVLRQ RI WKH PDLQ OHF
VWXGHQWY GLG QRW NQRZ ZKDW W\SH RI DQ H[SHULPHQW ZzZDV
LQYROYHG VRPH UROH SOD\ 7KH WRWDO WLPH WDNHQ XS IRU WEk
DW WKH HQG LQFOXGHG ZzZDV DSSUR[LPDWHO\ RQH KRXU

6WXGHQWY ZHUH UDQGRPO\ DVVLIQHG WR VL[ JURXSV ZLW|
ZDONHG LQWR WKH URRP WKH\ ZHUH DVVLJQHG WR D JURXS .
PHPEHU RI D GLITHUHQW JURXS WR WKDW RI WKH VWXGHQW EHIR
GLITHUHQW SRVLWLRQ LQ WKH URRP DQG VLW LQ D FLUFXODU Dl
RQ WKH UROH RI DQ PMREVHUYHUY D PHPEHU RI HDFK JURXS YRC
PHPEHUV ILYH ZRXOG WDNH RQ WKH UROH RI D pZRUN JURXSTY
WR GLVFXVV ZLWK HDFK RWKHU DQG DIWHU WKH FRPSOHWLRQ R
UHVHDUFKHU LQGLFDWHG WKDW WKH UROH SOD\ ZDV pRYHUY

(DFK ZRUNJURXS ZDV JLYHQ WKH WDVN RI UHDFKLQJ D FRC
YDFDWLRQ DV D JURXS DVVXPLQJ WKDW WKH\ ZHUH D ZRUNJURX
GHFLGH RQ ZKHUH WR JR IRU KROLGD\ DW D EXGJHW RI ZLWKLQ
DQG D PD[LPXP YDFDWLRQ SHULRG RI ZHHN 7TKH ZRUNJURXS
FROOHFWLYH GHFLVLRQ E\ GLVFXVVLRQ EHWZHHQ WKHP ZKLOVYV
ZRUNJURXSYV

7KH REVHUYHU LQ HDFK JURXS ZDV JLYHQ D VKHHW RI SDSH
XVHG 7KH REVHUYHUV ZHUH WROG WKDW WKH\ ZRXOG REVHUYH
GHFLGH WKH H[WHQW RI $ LQ WKH ZRUNJURXSYV FRPPXQLFDWL!
FRPPXQLFDWLRQ DQG WKDW WKH\ ZRXOG HQJDJH LQ VLOHQW RE

7KH UHVHDUFKHU REVHUYHG ZKHQ HDFK ZRUNJURXS KDG ILC(
UHVHDUFKHU DVNHG UHPDLQLQJ ZRUNJURXSV ZKR KDGQfW PDG|
UHVHDUFKHU DVNHG IRU WKH UDWLQJV IURP WKH REVHUYHUV D
KRZ WKH ODWWHU IHOW IURP WKH H[SHULHQFH 7KH UHVXOWYV ZH

7KH UHVXOWY VKRZHG WKDW WKH GLIITHUHQFH EHWZHHQ FR
RSHUDWLRQ % LQ REVHUYDWLRQ VKHHW FRPPXQLFDWHG LQ D
HITHFWLYHQHVYVY LQ WHUPV RI KRZ IDVW WKH WDVNV DUH FRPSC
IDVWHU WKH GHFLVLRQ PDNLQJ SURFHVV $0OVR WKH UHVXOWYV L
FR RSHUDWLRQ FRPPXQLFDWHG LQ D JURXS DSSHDUV WR LQIOXH
PHPEHUV IHHO ZLWK UHJDUGY WR HDFK RWKHU DQG WKH H[WHQ
GHFLVLRQ PDNLQJ SURFHVV VW\OH JXUWKHUPRUH WKH UHVX
IUDPHZRUN LV HDVN WR EH XVHG DQG GRHV QRW UHTXLUH VSHFI
XVHU $OVR WKDW WKH IUDPHZRUN FDQ EH XVHG WR DVVHVV FRI
FRPPXQLFDWLRQ LQ D YDULHW\ RI JURXS FRQWH[WYV



2EVHUYDWLRQ VKHHW
30HDVH UDWH WKH H[WHQW WR ZKLFK \RX VHH WKH LWHPV LQ $ DQG WKH LWHPV L(
IROORZLQJ VFDOH

YHU\ VPDOO VPDOO PHGLXP ODUJH YHU\ ODUJH

30HDVH FLUFOH WKH FRUUHVSRQGLQJ FKRLFH LQ UHODWLRQ WR ERWK $ DQG %

&RPPXQLFDWLRQ RI JURXS PHPEHUYV
$ %

H[SUHVV HYDOXDWLRQ RU MXGJHMKW®OW HRVFB WKW IUY H URX ®DWX UH

PHPEHUV WKHLU LGHDV

DWWHPSW WR FRQWURO RWKHU JKBXAB D SURHPRHHPUWULHQWDWLRQ L H WKH VI

HVSHFLDOO\ LI WKH FRQWURO D WRMHRH{QYWND WIURHQ V WRW Ot GD QMKH SUREOHP FRPP

GHQLHG GHVLUH WR DVVLVW LQ GHILQLQJ VROYLQJ LW
QR SUHGHWHUPLQHG VROXWLRQ DWWLWXGH
LPSRVH XSRQ WKH RWKHU PHPEHUV

LQGLFDWH WKDW WKH VHQGHU LV LE@GIIFDHACH WS RIQWWORWMI\VHHP LQJ VSRQWDGQHF

LQYROYLQJ PDQ\ DPELJXRXV PRWLYMNHSWLROQ

VKRZ D ODFN RI FRQFHUQ Q H X WMKDROZL WW\P S B W KB QRIWMKH WKH IHHOLQJV RI WKH UH

PHPEHU RWKHU PHPEHUVYT IHHOLQUMV EHPOWDIURHU WKH ZRUWK RI WKH UHFHLYHUYV

FRQYH\ D IHHOLQJ RI VXSHULRULW\H[Q@ UWRRHHIX\DWRWWKHRPPXQLFDWLQJ D ZLOO

UHFHLYHUV HQWHU LQWR SDUWLFLSDWLYH SODQQLQJ ZLW

PXWXDO WUXVW DQG UHVSHFW

JLYH WKH LPSUHVVLRQ WKDW WKH ¥RQ®HU /HRHAVPWMRQNQRZP FRPPXQLFDWLQJ D :
WKH DQVZHUV H[SUHVVHV FHUWDL@QW\H[SHULPHQW ZLWK KLV KHU RZQ EHKDYLRX

DQG LGHDYV
% VHR QA "-RKQVRQ DQG -RKQVRQ
JLIXUH 2EVHUYDWLRQ VKHHWRVIOGOWEHHI|FRBLRIHHWM EDVHG |
-RKQVRQ

$OWKRXJIJK WKHUH DUH PDQ\ OLPLWDWLRQV ZLWK WKLV SLOI
WKDW WKH UHODWLRQVKLS EHWZHHQ FR RSHWLYH PL[ FRPPXQLF
HITHFWLYHQHVY DQG WKDW WKH SUHVHQW UHVHDUFK KDV RSHQ
SRVVLEO\ LQ WKH IRUP RI SRVLWLYLVW UHVHDUFK WR JHQHUDOL
UHVHDUFK SUREOHP DQG ZKHWKHU WKH ILQGLQJV DSSO\ WR RWK
RWKHU LQGXVWULHYVY RWKHU VRFLHWLHV DQG VR RQ



*URXS *URXS *URXS *URXS *URXS *URXS

\V; ZLWKLQ PLQRWWKNLQ ZLWKLQ GLG QRWGLG QRWZLWKLQ
6K PLOXWHY PLOQXWHY FRPSOHWHRP SOHWH LQXWHV
B ZLWKLQ WDVN ZLWKLQ
o PLQXWHY PLQXWHV
FEVHUYHY % $ $ $ $ % $ %
UDWHV

KDSS\ ZLWKKDSS\ ZLWKLWKHU KIX3SKDS S\ XQKDSSQHLWKHU KDSS\
D GHFLVLRQ EXWROIWK QRU XQOKDSSLWK ERWK. WK ERQWRKU XQKDSS\
) L oLwwoH XQEBSEVLRQ ZLWK ERWEHFLVLR@®HFLVLRQX¥LWK ERWK
Fst ZLWK PHPEHRUWNPEHUVGHFLVLRQ PHPEHUVPHPEHUWHFLVLRQ

PHPEHUV PHPEHUV
7DEOH $ VXPPDU\ RI WKH UHVXOWY IURP WKH H[S

&ERQWULEXWLRQ WR NQRZOHGJH RQ WKH WRSLF

7KLV UHVHDUFK{V FRQWULEXWLRQV WR NQRZOHGJH RQ
LPSOLFDWLRQV WKDW WKH ILQGLQJV KDYH WR WKHRU\ DQG SUL
EDODQFH RI FRPSHWLWLRQ DQG FR RSHUDWLRQ RU FR RSHWLYH
WKH JURXSTV GHFLVLRQ HIIHFWLYHQHVV $OVR WKH UHVHDUFI
60:*7V GHFLVLRQ HIIHFWLYHQHVV DQG WKH FR RSHWLYH PL[ FRF
FR RSHWLYH PL[ HQFRXUDJHG E\ WKH JURXSYV VRFLDO FRQWHI[W

)XUWKHUPRUH WKH UHVHDUFK FRQWULEXWHV WR NQRZOHG
D 60:*7V GHFLVLRQ HIIHFWLYHQHVV FDQ EH LPSURYHG E\ FKDQJL
WKH 60:* DQG WKH 60:*1V RUJDQLVDWLRQDO FXOWXUH DQG FOL
EHWZHHQ D 60:*1V FR RSHWLYH PL[ LWV GHFLVLRQ HIIHFWLYHQ
WKH 60:*fV FXOWXUH D PRGHO KDV EHHQ GHYHORSHG WKDW FD(
DQG DGYLVLQJ RQ D 60:*fV GHFLVLRQ HIIHFWLYHQHVYV

JXUWKHU UHVHDUFK

7TKH UHVHDUFK DOVR RSHQHG XS QHZ DYHQXHV IRU IXUWKH I
SURSRVLWLRQV DQG TXHVWLRQV FDQ EH XVHG DV K\SRWKHVHV L
RU GHYHORS WKHVH ILQGLQJY DQG WR H[DPLQH ZKHUH WKH ERXC
ILQGLQJYVY DQG WKHLU LPSOLFDWLRQV DSSO\ WR RWKHU W\SHV RI
RWKHU IDFWRUV RU DVSHFWV EHFRPH LPSRUWDQW" )XUWKHUPRL
SURSRVHG WRRO IRU GLDJQRVLV SUHGLFWLRQ DQG DGYLFH EHF

JRU LQVWDQFH FRQILUPDWLRQ RI WKH VWXGLHY FDQ EH DF
SURYLGH VWURQJHU VWDWLVWLFDO HYLGHQFH WKDW FRXOG Et



GLHUHQW OHYHOV RI KLHUDUFK\ DQG LQ GLIITHUHQW VRFLDO FRQ
EH HI[DPLQHG LQ UHODWLRQ WR GLITHUHQW JURXSV VXFK DV KR
Rl RUJDQLVDWLRQV IRU H[DPSOH PXOWLQDWLRQDO FOXEV RI
XQLRQV LQIOXHQFHV WKHLU GHFLVLRQ HIITHFWLYHQHVY DQG SHL

(QULFKPHQW RI WKH ILQGLQJV FDQ EH DFKLHYHG E\ FRQ
UHODWLRQVKLSY EHWZHHQ D 60:*fV FR RSHWLWLRQ DQG LWV Gt
WR FRQVLGHU RWKHU YDULDEOHVY WKDW LPSDFW WKH UHOD\
HITHFWLYHQHVYV

'"HYHORSPHQW RI WKH ILQGLQJV FDQ DFKLHYHG E\ FRQG
UHODWLRQVKLSY EHWZHHQ WKH YDULDEOHYVY FR RSHWLWLRQ DQ(
GHYHORS D PDWKHPDWLFDO PRGHO WKDW FDQ VLPXODWH WKH
XQGHUWDNHQ WR H[DPLQH KRZ WKH UHODWLRQVKLS EHWZHHQ V
DQG WKH JURXSTV GHFLVLRQ HIIHFWLYHQHVYV LV LQIOXHQFHG E\
DV WKRVH DVSHFWV WKDW ZHUH REVHUYHG LQ JURXS PHHWLQJV

JXUWKHUPRUH WKH PRGHO SUHVHQWHG FDQ EH GHYHORSH(
DFWLRQV WKDW FDQ EH WDNHQ WR GHFUHDVH LQFUHDVH FRPES
60:*fV FRPPXQLFDWLRQ DQG LWV VRFLDO FRQWHI[W

SHIOHFWLRQV

FRPHIURP D EXVLQHVV ZKHUH HYHU\ERG\ LV D FRPSHWLWRL
RSHUDWHV ZLWK HYHU\E
%LOO *DWHYV

%LOO *DWHVY VWDWHPHQW DERYH UHIOHFWYVY WKH GXDO HIJL
EXVLQHVV ZRUOG ,W DOVR UHIOHFWV WKH LPSRUWDQFH RI X
LQIOXHQFHY VXFFHVV LQ EXVLQHVYV 7KH UHVHDUFK VKHG OLJKW
WKH FRPSHWLWLRQ DQG FR RSHUDWLRQ FRPPXQLFDWHG LQ VPD
WKH SHUIRUPDQFH RI ERWK WKH JURXSY DQG WKH RUJDQLVDWLR

,QVWHDG RI WU\LQJ WR FUHDWH WKH puSHUIHFWY JURXS IRl
SHUIHFWLRQ LV ERWK GHVLUDEOH DQG SRVVLEOH WKH UHVHDL
JURXS WR DSSURDFK FORVHU WR SHUIHFWLRQ DQG GHFUHDVH V
SHUIRUPDQFH

7KH HVVHQFH RI WKH UHVHDUFK LV WKHUHIRUH LWV FRQV
FRPSHWLWLRQ DQG FR RSHUDWLRQ IDFLOLWDWHY VXFFHVV LQ
RSHUDWHY DQG FRPSHWHY ZLWK RQH DQRWKHU LQ WKH EXVLQI
DGYDQWDJH LQ DFKLHYLQJ pVXFFHVVYE



$33(1',;

7KLY DSSHQGL[ LQFOXGHYV

f D ILJXUH RI WKH IDFWRUV LQIOXHQF]
LQWHUGHSHQGHQFH



JWUXUH J)DFWRUV LQIOXHQFLQJ VRFLDO LQWHUGHSHQGHQFH



.H\ WR UHIHUHQFHYV LQ ILJXUH DERYH YDFWRUV LQ IOhHHEHU B Q FA-HFY DO LQWHUGHSHQGHQFH

, QWHUSHUVRQDO WUXVW KDV EHHQ GHVFULEHG DV DQ LPSRUWDQW VRFLDO UHVRXUFH WKDW IDFLO
T 7TUXVW UHIHUV WR RQH V ZLOOLQJQHVVY WR UHO\ RQ DQRWKHU V DFWLRQV LQ D VLWXDWLRQ LC

VKRZQ WR LQIOXHQFH D YDULHW\ RI FRRSHUDWLYH EHKDYLRXUV VXFK DV LQWHUSHUVRQDO FLWL

XQSRSXODU GHFLVLRQV E\ VXSHULRUV "%URFNQHU HW DO )

, QWHUSHUVRQDO WUXVW KDV EHHQ VKRZQ WR UHGXFH WKH QHHG WR ERWK PRQLWRU RWKHUV EHK

SBHUFHLYHG WUXVWZRUWKLQHVY KDV EHHQ GLVFXVVHG DV D NH\ FRJQLWLYH SUHGLFWRU RI WUXVW

KHOG ZLWK UHJDUGY WR WKH SUHGLFWDELOLW\ GHSHQGDELOLW\ RI RWKHUV EHKDYLRXU "0F$00Ll

7KH H[SHFWDWLRQ WKDW DQRWKHU JURXS HJ SURIHVVLRQ GHSDUWPHQW GLYLVLRQ HWF LV OL|

JURXS PHPEHUV ~0OH\HUVRQ HW DO )

7KH HISHFWDWLRQ WKDW DQRWKHU JURXS LV OLNHO\ WR FRPSHWH ZLWK RQH V RZQ JURXS JHQHUDV

,QVWLWXWLRQDO EDVHV RI WUXVW VXFK DV FRQILGHQFH DVVRFLDWHG ZLWK SURIHVVLRQDO FHUWL

WUXVWZRUWKLQHVV KHQFH IDFLOLWDWLQJ WUXVW GHYHORSPHQW "0F.QLJKW HW DO

7TUXVW DQG FR RSHUDWLRQ DFURVY JURXS ERXQGDULHYV KDV EHHQ GLVFXVVHG DV EHLQJ GLIILFXOV

3HRSOH HLWKHU FROOHFWLYHO\ DV D JURXS ~.UDPHU DQG OHVVLEN "RU DV LQGLYLGXDOV ~6LWNI

JURXSYVY DV SRWHQWLDO DGYHUVDULHV

(PSLULFDO WHVWYV KDYH VXJJHVWHG WKDW SHUFHSWLRQV RI DELOLW\ EHQHYROHQFH DQG LQWHJUL

%RWK IHHOLQJV DERXW JURXS PHPEHUV WUXVWZRUWKLQHVY FRJIJQLWLYH SHUFHSWLRQV RI SUHGLF

IHHOLQJV RI FDUH DQG FRQFHUQ LQIOXHQFH WKH GHYHORSPHQW RI WUXVW GHYHORSV ~/HZLFNL DQ

DV WKH DIIHFWLYH DOWHFHGHQW RI WUXVW LV FRQVLGHUHG GHHSHU DQG PRUH VWDEOH WKDQ

DOQWHFHGHQW RI WUXVW OF$OOLVWHU :

7TUXVW GHYHORSVY WKURXJK UHSHDWHG VRFLDO LQWHUDFWLRQV WKDW HQDEOH WKH SHUVRQV WR

6KHUPDQ k

JHHOLQJV LQIOXHQFH WUXVW UHODWHG FRIJQLWLRQV SHUFHSWLRQV EHOLHIV DQG MXGJPHQWYV "-R(

7KH HIWHQW WR ZKLFK JRDOV DUH FRPSHWLWLYHO\ RU FR RSHUDWLYHO\ VWUXFWXUHG EHWZHHQ J

DIlTHFW DVVRFLDWHG ZLWK WKHP 7~:LOOLDPYV )

$IIHFW LQIOXHQFHV QRW RQO\ SHRSOH V SHUFHSWLRQV RI LQGLYLGXDO JURXS PHPEHUV WUXVWZ

SRVLWLYH DIITHFWLRQV KDYH EHHQ VKRZQ WR LQIOXHQFH VRFLDO EHKDYLRXU LQ WHUPV RI VRFLDEL
KHOSLQJ EHKDYLRXU DQG JHQHUDO FR RSHUDWLRQ ", VHQ DQG %DURQ

7KH HIWHQW WR ZKLFK WKH H[KLELWHG EHKDYLRXU H J FR RSHUDWLYH LV SHUFHLYHG DV KDYLQJ
VXEVHTXHQW SHUFHLYHG WUXVWZRUWKLQHVV KLWHQHU HW DO

3HUVRQV PD\ VHH RWKHUV DV D WKUHDW ZKHQ HLWKHU UHDO RU V\PEROLF FRQIOLFWY RI LQWHUHYV'
JRDOV DQG ZD\V Rl UHDFKLQJ WKHP ZKHUHDV WKH ODWWHU W\SH RI FRQIOLFW UHODWHY WR LQFRQ.



.H\ WR UHIHUHQFHV DERLYHKUMHDFWRUV LQIOXHQFLQJ VRFIbIHMWMHQEHHQGHQFH

S3HUFHLYHG UHDO DQG V\PEROLF LQWHUGHSHQGHQFH UHODWH WR WKH SHUFHLYHG VLPLODULWLHYV

YDOXHV QRUPVY DWWLWXGHV UHVSHFWLYHO\ 6\PEROLF FRPSHWLWLRQ FR RSHUDWLRQ PD\ OHDG W
DFFRUGDQFH ZLWK VKDUHG YDOXHV DQG VR LV DVVRFLDWHG ZLWK SHUFHLYHG LQWHJULW\ £(VVHYV
EHOLHYH WKDW WKH RWKHUV ZLOO DFW LQ DFFRUGDQFH WR VKDUHG LQWHUHVWY DQG VR LV DVVRIF
DQG RU UHDO LQWHUGHSHQGHQFH KHQFH OHDGV WR SRVLWLYH SHUFHSWLRQV RI RWKHUV WUXVW,|

(PRWLRQV DUH DIIHFWLYH VWDWHYVY WKDW HPHUJH DV D UHVXOW RI WKH DSSUDLVDOV WKDW SHRSO
ZHOO EHLQJ ~(OOVZRUWK &RQVLGHULQJ DQRWKHU DV DQ DGYHUVDU\ PHDQV WKDW RQH V RZQ
JHQHUDWH HPRWLRQV VXFK DV DQJHU FRQWHPSW DQG IHDU "6PLWK
&RQVLGHULQJ DQRWKHU DV D FROODERUDWRU PHDQV WKDW RQH V DELOLW\ WR DFKLHYH KLV KHU |
KDSSLQHVYV )LVNH
7KH GHJUHH WR ZKLFK PHPEHUV ZLOO LGHQWLI\ ZLWK D JURXS ZLOO HQKDQFH WKHLU DIIHFWLYH DYV
$IITHFWLYH DWWDFKPHQWY UHIHUV WR WKH H[SHULHQFH RI IHHOLQJ SDUW RI D FRPPXQLW\ ZKHUI
QRW DORQH N.DKQ $V VXFK WKH DIITHFWLYH DWWDFKPHQW ZLOO PDNH RQH FDUH DQG FRQFHUC
3RVLWLYH HJ OLNLQJ DGPLUDWLRQ FRPIRUW QHIJDWLYH HPRWLRQV HJ DQJHU FRQWHPSW GlI
FROQFHUQ IRU WKHP 7:LOOLDPYV
3HUVRQV IURP GLIITHUHQW JURXSV ZLOO RIWHQ SHUFHLYH LQGLYLGXDOV IURP RWKHU JURXSV DV SR
:KHQ HPSOR\HHV IURP GLIIHUHQW JURXSVY SHUFHLYH EHOLHYH WKDW WKHUH LV UHDO RU V\PEROLF
WKH\ H[SHFW WKDW WKH SHUVRQV IURP WKH RWKHU JURXSV ZLOO DFW LQ KHOSIXO FROODERUDWLY
SHUFHLYHG FRQIOLFW RI LOWHUHVW ZLOO WHQG WR JHQHUDWH IHHOLQJV RI GLVIXVW RU FRQWHPSW
:KHQ SHUVRQV H[SHFW WKDW WKH\ ZLOO SRWHQWLDOO\ FR RSHUDWH ZLWK RWKHUV WKH\ YLHZ WK
LQWHUDFW DQG IRUP SV\FKRORJLFDO UHODWLRQVKLSVY IRU PXWXDO JDLQ "“6PLWK HW DO
6RFLDO DQG VHOI FDWHJRULVDWLRQ UHIHUV WR WKH SURFHVV ZKHUHE\ SHUVRQV FDWHJRULVH RW
JHQGHU UDFH RU SURIHVVLRQ 7*7XUQHU , ] SHRSOH UHDOLVH WKDW DW DQ\ JLYHQ SRLQW WKD
DQG 1HXEHUJ HVSHFLDOO\ LQ RUJDQLVDWLRQV DV HPSOR\HHV EHORQJ WR PXOWLSOH GHPRJU
RUJDQLVDWLRQDOO\ UHOHYDQW FDWHJRULHYV HJ GHSDUWPHQW GLYLVLRQ IXQFWLRQ EXVLQHVV
ZLWK ZKLFK VRFLDO JURXSVY PHPEHUV RQH ZLOO LGHQWLI\ ZLWK
7TKH VWUHQJWKY RI RQH V LGHQWLILFDWLRQ ZLWK D VRFLDO JURXS DQG WKH LPSRUWDQFH SODFHG
LQIOXHQFHY EHKDYLRXU 'XWWRQ HW DK
1HIDWLYH HPRWLRQV DUH GLIILFXOW WR VXSSUHVV DQG ZLOO RIWHQ VHHS RXW LQ RQH V QRQ Y
PRRG DQG VXEVHTXHQW SHUFHSWLRQV RI RWKHUV WUXVWZRUWKLQHVV 7*-RQHV DQG *HRUJH
(PRWLRQV LQIOXHQFH WKH PRWLYDWLRQ WR WUXVW EHFDXVH WKH\ DUH DVVRFLDWHG ZLWK WKH PR
SRVLWLYH RU DYRLG RWKHUV LI WKH HPRWLRQV DUH QHJDWLYH ~*)ULGMD (PRWLRQV WKDW KL
RWKHUV LQFOXGH OLNLQJ DQG DGPLUDWLRQ DV SRVLWLYH HPRWLRQV ZKLOVW DQ[LHW\ GLVJXVW F



.H\ WR UHIHUHQFHYV LQ ILJXUH DERYH )DFWRUV LQIdkk HUMQWRHYDO LQWHUGHSHQGHQFH

,Q RUJDQLVDWLRQDO VHWWLQJV SRVLWLYH HPRWLRQV KDYH EHHQ VKRZQ WR EH DVVRFLDWHG ZLWH#
HPRWLRQDO FRXQVHOLQJ JHQHURVLW\ DQG VXUSULVH JHVWXUHV VXFK DV RIITHULQJ RI FRRNLHV
LQ QHJRWLDWLRQ DQG NLQGQHVV ,VHQ * VKDULQJ VHQVLWLYH LQIRUPDWLRQ ZLWK RWKHUV  *HF
6LQFH SRVLWLYH HPRWLRQV LQFUHDVH WKH GHVLUH WR GHYHORS DQG PDLQWDLQ VRFLDO UHODWLR
WR WDVNV WKDW DUH FR RSHUDWLYHO\ LQWHUGHSHQGHQW WDVN LQWHUGHSHQGHQFH DQG RU W
7KH SRVLWLYH HPRWLRQV PD\ VHUYH WR LQFUHDVH WKH YDOXH VRFLDO UHZDUGV DVVRFLDWH
SURSHQVLW\ WR HQJDJH LQ FR RSHUDWLYH WKDW DUH PXWXDOO\ EHQHILFLDO UHZDUGHG WDVNV
3RVLWLYH HPRWLRQV HYRNH FR RSHUDWLYH EHKDYLRXU WKDW LQYROYH ULVN Rl RSSRUWXQLVP DQ
WKH HPRWLRQV DUH LQWHQVH GHVLUH WR DYRLG FRQWDFW DOWRJHWKHU :LOOLDPV 7KLV VXJJ
ZD\ WR EDODQFH WKH ULVN RI RSSRUWXQLVP DQG H[SORLWDWLRQ DQG KHQFH SURPRWH FR RSHWLY
,QGLYLGXDOV JURXS PHPEHUV ZLOO PDNH PRUH SRVLWLYH DWWULEXWLRQV IRU WKH GLVSRVLWLR
EHKDYLRXUV WKH PRUH WKHVH LQGLYLGXDOV JURXS PHPEHUV LGHQWLI\ ZLWK WKH RWKHUV  .UDP
(IWHUQDO FDXVHV HJ GLIILFXOW\ LQ D VLWXDWLRQ ZLOO EH DWWULEXWHG IRU SUREOHPDWLF E
RWKHUV LQGLYLGXDOV PHPEHUV RI WKH JURXS :HEHU $WWULEXWLRQV WKDW DUH UHODWH(
ZKHUHDV DWWULEXWLRQV WKDW DUH UHODWHG WR LQWHUQDO DQG RU SHUPDQHQW IDFWRUV H J S
6RFLDO FDWHJRULVDWLRQ VHUYHV DV D FRIJQLWLYH VKRUWFXW WKDW DOORZV RQH WR UHO\ RQ UD\
DQG YRQ +LSSHO * HVSHFLDOO\ ZKHQ RQH GRHV QRW KDYH RU GRHV QRW ZLVK WR VSHQG WR R
2UJDQLVDWLRQDO FXOWXUH FDQ LQIOXHQFH HPSOR\HH PRWLYDWLRQ WR XVH LQGLYLGXDWLQJ YHUV
WKDW YDOXH GLYHUVLW\ FDQ GHFUHDVH FDWHJRU\ GULYHQ LQIRUPDWLRQ SURFHVVLQJ EHFDXVH Wt
RI RWKHUV DQG PRWLYDWH HPSOR\HHV WR PDNH PRUH DFFXUDWH LQWHUSHUVRQDO MXGJHPHQWYV
ERWK PDNH FRQVFLRXV FRPPLWPHQW WR DYRLG XVLQJ FDWHJRU\ EDVHG EHOLHIV DQG WR EH DZDUH
HQDEOHV HPSOR\HHV WR EH PRUH WKRURXJK LQ WKH XVH DQG SURFHVVLQJ RI LQIRUPDWLRQ WR PDN
&R RSHUDWLYH EHKDYLRXUV H[KLELWHG LQ VRFLDO LQWHUDFWLRQV PD\ LQFOXGH JHQHURVLW\ *HI

VKDULQJ :LOOLDPYV " NLQGQHVV ~,VHQ " VXSSRUW %URFNQHU HW DO
&RPSHWLWLYH EHKDYLRXUV H[KLELWHG LQ VRFLDO LQWHUDFWLRQV PD\ LQFOXGH VXVSLFLRQ 8]]JL
'RQHOORQ " KRVWLOLW\ 6WHSKDQ DQG 6WHSKDQ

7KH UHzZDUG V\VWHPV LQ RUJDQLVDWLRQV LQIOXHQFH WKH W\SH RI LQIRUPDWLRQ FDWHJRULVLQ
LQGLYLGXDWLQJ E\ LQIOXHQFLQJ WKH GHJUHH WR ZKLFK SHUVRQV ZLOO LGHQWLI\ ZLWK RWKHU JUF
3HRSOH LQ RUJDQLVDWLRQV LQWHUDFW ZLWK LQGLYLGXDOV RI RWKHU JURXSY DFFRUGLQJ WR ZKLF
DV JURXS UHSUHVHQWDWLYHV /DELDQFD HW DO



$33(1°,;

7KLV DSSHQGL[ LQFOXGHYV

f LQIRUPDWLRQ RQ WKH FRQWH[W
FDVHV



&$6(678'< &217(;7

, QWURGXFWLRQ

&KDSWHU GHVFULEHY DQG MXVWLILHV WKH PHWKRGYV
GDWD WR LQYHVWLIJDWH WKH UHVHDUFK V SURSRVLWL
GLVFXVVHV WKH PDLQ ILQGLQJYV UHVXOWLQJ IURP WKFE
HDFK RI WKH VHYHQ FDVHV +RZHYHU UHFRJQL]JLQJ W
NQRZ VRPHWKLQJ DERXW WKH QDWXUH RI WKH FDVHYV
IDFLOLWDWH JUHDWHU XQGHUVWDQGLQJ RI WKH UHVX
PDLQ FKDUDFWHULVWLFV RI HDFK FDVH DQG WKHLU \
VRFLHWDO ZLOO EH VXPPDULVHG

7KH IRFXV Rl WKLV VWXG\ LV RQ 60:*V LQ WKH KRWHO
VSHFLILEFDOO\ LQ WZR KRWHO FKDLQV LQ &UHWH $0O¢
WKH\ VKDUH FHUWDLQ VLPLODULWLHY DQG SRVVHVV F
FDVHV FRPSULVH 60:*V RI KRWHOV DQG KHQFH EHOR
KRVSLWDOLW\ DQG VRFLHWDO FXOWXUH &UHWH *UH]
WR GLIIHUHQW RUJDQLVDWLRQDO FRQWH[WV WKUHH ¥
IRXU FDVHV EHORQJ WR WKH ODULV +RWHOV FKDLC
RUJDQLVDWLRQDO LQIOXHQFHV KRWHO FKDLQ SKLOR
EHORQJ WR GLIIHUHQW KRWHO LQIOXHQFHV KRWHO P
ORFDWLRQ VHUYLFHV LPDJH $ GHWDLOHG GHVFULS
FDVHV LV GLVFXVVHG LQ FKDSWHU

2XWOLQH RI WKLV DSSHQGL]

7KH DSSHQGL[ ZLOO SURFHHG DV IROORZV )LUVW WKl
DQG LQGXVWULDO FRQWH[WV ZLOO EH VXPPDUL]JHG L
RUJDQLVDWLRQDO FKDUDFWHULVWLFVY SHUWDLQLQJ W
ZLOO YDU\ EHWZHHQ WKH FDVHV 7KH UHPDLQLQJ S
VXPPDUL]LQJ WKH PDLQ FKDUDFWHULVWLFV SHUWDLC
)LQDOO\ WKH PDLQ SRLQWV RI WKH DSSHQGL[ DUH U]
,PSRUWDQW WR EH NHSW LQ PLQG LV WKDW UHIHUHQI
DVSHFWV WKDW DUH SHUFHLYHG E\ WKH UHVHDUFKH
VRFLDO LQWHUGHSHQGHQFH ,W VKRXOG DOVR EH U
SUHVHQWHG LV WKH UHVHDUFKHU V LQWHUSUHWDWLF
VRXUFHVY PDLQO\ IURP LQWHUYLHZYV ZHEVLWHV WR
ERRNVY SDPSKOHWY FRPSDQ\ GRFXPHQWDWLRQ DQG



7KH UHJLRQDO VRFLHWDO FRQWH[W *UHHN LVODQG &UHV

, Q %& WKH (J\SWLDQV VDLOHG DQG WUDGHG WKF
VWRSSHG ZKHQ WKH\ DSSURDFKHG WKH 'HOWD RI V
OHGLWHUUDQHDQ 6HD LQVWHDG WKH (J\SWLDQV VW
ZLWKRXW HYHU DWWHPSWLQJ WR VDLO WKURXJK LW

WKH OHGLWHUUDQHDQ 6HD GRLQJ FRPPHUFH DOVR I
LQVSLUHG DQG ZURWH KLV IDPRXV ERRN =RUED WKH
*UHFR 'RPLQLNRYV 7KHRWRNRSRXORYV ZDV LQVSLUHC
FOHDU LOOXPLQDWHG YHU\ EULJKW EOXH VN\ RI &UH\

*HRJUDSK\

&UHWH LV RQH RI WKH UHJLRQV RI *UHHFH DQG WKF

&RPPXQLW\ " QWHUNULWL " ,W LV WKH ODUJHVW L
OHGLWHUUDQHDQ DQG WKH VHFRQG ODUJHVW DIWH
NQWHUNULWL ° ,W VHSDUDWHV WKH $HIHDQ 6HD

ERXQGDU\ EHWZHHQ (XURSH DQG $IULFD "9DFDWLRQ
E\ WKH /LE\DQ 6HD WR WKH ZHVW E\ WKH O\UWRRQ 6HI
WKH QRUWK WKH 6HD RI 4UHWH 7KH JHRJUDSKLFDO S/
$vLD $IULFD DQG (XURSH GHWHUPLQHG LWV KLVWRUL
PRGHP WLPHYV

&UHWH LV D PRXQWDLQRXV LVODQG ZLWK D SRSXODYV
DERXW VTXDUH NLORPHWUHY DQG D FRDVWOLQH
7KH OHQJWK RI WKH LVODQG LV NLORPHWUHYV ZLW
ILWKLQRQ FDSH ZLGWK DW NLORPHWUHYV DQG WKH \
DW NLORPHWUHYV $GPLQLVWUDWLYHO\ WKH LVODQ
IURP ZHVW WR HDVW DUH &KDQLD DFFRPPRGDWLQ.
5SHWK\PQRQ DFFRPPRGDWLQJ Rl WKH LVODQG
DFFRPPRGDWLQJ RI WKH LVODQG V SRSXODWLRQ

WKH LVODQG V SRSXODWLRAQ 7TKH FDSLWDOV RI HDF
SUHIHFWXUH H[FHSW IRU /DVVLWKL ZKRVH FDSLWDO L
RI &§UHWH DQG FRPSULVHV WKH ODUJHVW WRZQ ZLWK |

7KH LVODQG FDQ EH UHDFKHG E\ ERDW IURP WKH ILYF
6LWLD $J 1LNRODRV DQG +HUDNOLRQ $OWHUQDWLYF
IURP WKH WKUHH DLUSRUWY LQ &KDQLD +HUDNOLRQ C

$ KLIJK PRXQWDLQ UDQJH FURVVHV WKH LVODQG IURP
JURXSV RI PRXQWDLQVY 7R WKH ZHVW DUH WKH :KLWH
LV WKH PRXQWDLQ RI ,GL SVLORULWLYV PHWUHYV

PHWUHYV " QWHUNULWL " 7TKHVH PRXQWDLQV JL
E\ GHHS JRUJHV HQG XS LQ IHUWLOH YDOOH\V DQG K



WLWKHVHY ZLWK VFHQHU\ FRQVWDQWO\ FKDQJLQJ
ZKHUHDV ZRRGHG DQG JHQWOH LQ DQRWKHU 7KH FRD
URFN DQG SHEEOHV /DQG FRQVWDQWO\ YDULHV EHWZ
RDN FHGDU SDOP DQG F\SUHVV IRUHVWY PRXQWDLQ
%XLOGLQJY FRQVWDQWO\ LQWHUFKDQJH EHWZHHQ V
FKDSHOV DQG PRGHP KRXVHV *RDWV LQKDELW PRXQMW
D VSHELHV RI JRDW WKDW LV RQO\ IRXQG LQ &UHWH
VKUXEV LQKDELW URFN\ DUHDV PDLQO\ ODXGDQXP

ODQGVFDSH FKDQJHV EHWZHHQ DQFLHQW UHPDLQV |

6RFLRORJ\

&UHWH LV D PL[WXUH RI WKH JORULRXV FLYLOLVDWLR
GHYHORSLQJ WUDGLWLRQV Rl WKH SUHVHQW DQG IX\
YDU\ EHWZHHQ WRZQV DQG DUHDV ZLWK ODZ DELGLQ
FRPPXQLWLHY LQ DQRWKHU 9HQGHWWDV DUUDQJHG
PDQ\ DUHDV ZKLOVW WKH XQLYHUVLWLHY KRWHOV DQ
WKH EHVW LQ *UHHFH

&UHWH KDV D YHU\ ULFK KLVWRU\ 1XOO RI LQYDVLRG
WKURXJK WLPH 7KH LVODQG LV SDUW Rl *UHHFH DOW
DQG ZLVK IRU LWV LQGHSHQGHQFH DV D VHSDUDWH F
DWWLWXGH RI &UHWDQV VXSSRUWLQJ &&UHWDQV UD\
UHQRZQHG LQ *UHHFH IRU WKHLU SULGH DQG KRVSLWI

7TKHUH DUH VRPH FXOWXUDO GLYLGHV FRQIOLFWYV EHV
&KDQLD DUH FRQVLGHUHG PRUH FXOWLYDWHG HGXF
+HUDNOLRQ SHUVRQV IURP PRXQWDLQRXV DUHDV LC
MRNHVY DUH RIWHQ PDGH RI WKHP LQ D VLPLODU ZD\ W
S3HUVRQV IURP PDQ\ DUHDV RI &UHWH RIWHQ GLVSOD
VXGGHQO\ EHFRPH ZHDOWK\ WKURXJK WKH JURZWK RI

+LVWRU\

&UHWH DOVR KDV D YHU\ ULFK P\WKRORJLFDO DQG KL
RYHU WLPH 2* 172 ' 7KH ILUVW VLJQV RI KXPDQ S
1HROLWKLF 3HULRG %& ZKHUHE\ WKH LQKDEL
E\ FOD\ GZHOOLQJY DQG ODWHU E\ EULFN KRXVHV 7}
SULPLWLYH DJULFXOWXUH 7KHQ FDPH WKH &UHWDQ ¢

%& ZKLFK HYLGHQFHG VLJQLILFDQW FXOWXUD
WKH OLQRDQ &LYLOLVDWLRQ 7KH WHUP OLQRDQ ZDV
EDVHG RQ KLVWRULFDO DQG P\WKRORJLFDO UHIHUH
FHUDPLFV MHZHOOHU\ DQG DUFKLWHFWXUH LQGLFDW#F
KHDUWHG EXW DOVR SRZHUIXO



7KH OLQRDQ 3HULRG LV XVXDOO\ GLYLGHG LQWR PDL¢
f{ 3UHSDODWLDO (DUO\ OLQRDQ %& :DYHV |
LQ DQ XQ FRQTXHULQJ PDQQHU DQG EXLOG KRPF
(DVWHUQ &UHWH 7KH\ EULQJ ZLWK WKHP WKH N
FRSSHU DQG EURQJH )LQGLQJV IURP H[FDYDW
LQGLYLGXDOLW\ IRU LQVWDQFH LQGLYLGXDOLV
H[FDYDWLRQV GDWHG VLQFH WKH 3UHSDODWLDO
LOVWDQFH IURP WKH MHZHOOHU\ DQG FHUDPLFV
FDQ EH VHHQ IRU LQVWDQFH IURP WKH VWUXFW X
VIVWHP JRYHUQHG E\ IDPLO\ DQG SDWULDUFKLFDC
+ 3URWRSDODWLDO OLGGOH OLQRDQ % &
DJULFXOWXUDO WR WKH ILUVW SDODWLDO FXOWX!|
UXOHG PDLQO\ LQ :HVWHUQ &UHWH 7KH PLGGOH |
WKH ILQH DUWV ZHUH DW WKHLU SHDN &UHWH Et
(DVWHUQ OHGLWHUUDQHDQ ODUJHO\ RZHG WR LV
WKDW IDYRXUHG D ZLGHVSUHDG WUDGH 7KH\ LPS
DQG WLQ PDQXIDFWXUHG WKHP LQWR SURGXFWYV
JUHDW FUDIWVPHQ 7KH VHD EULQJV LQ ZHDOWK \
KLHURJO\SKLF V\VWHP Rl ZULWLQJ LV GHYHORSH
VFULSW FDOOHG /LQHDU $ 7KH SHULRG HQGV ZL\
SDODFHV
+{ 1HRSDODWLDO /DWH OLQRDQ %& T7KH S
JUHDWHU VFDOH WKDQ EHIRUH 7KH LVODQG HQW!]
SODFH ZLWK DOO WKH NQRZQ ZRUOG DW WKH WLF
VHHQ IRU LQVWDQFH IURP HYLGHQFH VXJJHVWLQ
GHIHQGHG ZLWK JXDUGV $UWLVWV VXFFHVVIXO0O
DQG /LQHDU $ HYROYHV LQWR /LQHDU % LQGLFDYV
WKH O\FHQHDQV LQ &UHWH 7KH HQG RI WKH SH
FDWDVWURSKH WKH HUXSWLRQ RI WKH 9ROFDQ
SUR[LPLW\ WR &UHWH ZKRVH HDUWKTXDNHV DC
&LYLOLVDWLRQ DW LWV KHLJKW DQG WRWDOO\ GH
+ 3RVWSDODWLDO 6XE OLQRDQ &UHWH
O\FHQHDQV ZKR LQ FRQWUDVW WR WKH SUHYLRXV
DUH ZHOO JXDUGHG 7KH OLQRDQ SDUW RI WKH SR
DUHDV Rl (DVWHUQ &UHWH ZKHUH WKH\ VXUYL"
SUHVHUYLQJ WKHLU ROG WUDGLWLRQV IRU VRPH |
WLOO HYLGHQW LQ DUW DQG KDQGLFUDIW
JROORZLQJ WKH OLQRDQ SHULRG LV WKH *HRPHWUL]
PDUNHG E\ WKH 'RULDQ LQYDVLRQ ZKLFK KDV DOUHDC
WKH PDLQODQG RI *UHHFH $ QHZ VRFLDO V\VWHP LV
PDLQ FODVVHV WKH 'RULF DULVWRFUDF\ WKH PLGG!
IRUPHG E\ &UHWDQV 1HZ FLWLHV DUH EXLOW RQ KLO¢
ODZV $UWV IORXULVK DJDLQ EXW PDULWLPH EHFRPHYV
LQWHU FLW\ ZDUIDUH
7KH QH[W SHULRG LV WKH &ODVVLFDO DQG +HOOHQL"
&UHWH ZKLOVW WKH LQWHU FLW\ ZDUIDUH FRQWLQX



PHUFHQDULHY DQG IHDUHG SLUDWHV ,Q %& WKH 5RF
SRPDQ SHULRG % & $' SRPDQ EXLOGLQJV ZHUF
LOQOWURGXFHG WR WKH LVODQG 7KH GLYLVLRQ RI WKH
MXULVGLFWLRQ RI &RQVWDQWLQRSOH VLJQLI\LQJ WKI
LPSRUWDQFH RI WKH &KXUFK LQFUHDVHG ZKLOVW WK
&UHWH zZzDV GHFUHDVHG 7KH VSUHDG RI WKH $UDEYV
1RUWKHUQ $IULFD PDGH WKH LVODQG YXOQHUDEOH W

, Q $' WKH $UDEV LQYDGHG &UHWH GHVWUR\HG WKF
WKH SRSXODWLRQ DQG RSSUHVVHG WKH UHVW &DQC
WKH SODFH EHFDPH WKH PDLQ EDVH RI WKH 6DUDF
OHGLWHUUDQHDQ 7KH $UDE RFFXSDWLRQ ODVWHG .
RFFXSDWLRQ HQGHG ZLWK WKH UH FDSWXULQJ RI &L
HPSHURU DQG PDUNHG WKH 6HFRQG %\]DQWLQH 3HUL
ZDV UH RUJDQLVHG WKH SRSXODWLRQ UH FKULVWLDAQ
VHWWOH LQ &UHWH DQG LQFUHDVH WKH GHSOHWHG S
WUDGH JURZVY DQG WKH LVODQG VWDUWYVY WR SURVSHI
&UHWH DQG EXLOG IRUWV WR VDIHIJIXDUG WKHLU LQWH
(PSLUH RQ WKH LVODQG ZKLFK VHOOV &UHWH WR 9HQ

$' 7KH LVODQG LV UXOHG RQ PLOLWDU\ SUL
VFKRODUV IURP IRUPHU VHWWOHPHQWY RI WKH %\]DC
VFLHQFHY DQG PRQDVWHULHY EHJLQ WR SURVSHU RQ
SLUDWHY ZKR EHJLQ WR UDLG WKH LVODQG DQG HYH
ILQDOO\ FRQTXHU WKH LVODQG

7KH 7XUNLVK RFFXSDWLROQ $' ZDV ILUVW ZHO
OLEHUDWRUV IURP WKH 9HQHWLDQV 7KH SHUFHSWLR
IRUFLEOH FRQYHUVLRQ WR ,VODP H[RUELWDQW WI
DGPLQLVWUDWLRQ J/LIH ZDV EURXJKW GRZQ WR LWV
$JH OLQRDQ 3HULRG &UHWH MRLQHG WKH *UHHN PLC
DQG LQ WKH \HDU Rl WKH PDLQODQG V LQGHSHQGHC
JUDQFH 5XVVLD SODFHG &UHWH XQGHU (J\SWLDQ UX(
UXOH XQWLO WKH LVODQG ZDV DLGHG E\ WKH *UHDW
Y

&UHWH EHFRPHYV DQ LQGHSHQGHQW VWDWH $'
*HRUJH WKH \RXQJHU EURWKHU RI WKH .LQJ RI *UHHF
LQWR HDUO\ UHWLUHPHQW E\ WKH ODWHU 3ULPH 0OLQL
*UHHFH 7KH IROORZLQJ \HDUV ZHUH SHDFHIXO ZL
*UHHN UHIXJHHV VHWWOLQJ IURP $VLD OLQRU ,Q &
:RUOG :DU ZKHUH *HUPDQV ZLSHG RXW YLOODJHV W
FRPPXQLWLHY WKDW UHVLVWHG DQG UHPRYHG QDWX!

&UHWH ZDV OLEHUDWHG DJDLQ DQG UHPDLQV DV V3



O\WKRORJ\

$FFRUGLQJ WR DQFLHQW *UHHN O\WKRORJ\ WKH .LQ.
FKLOGUHQ EHFDXVH RI DQ RPHQ WKDW IRUHWROG WK
VRQV 5KHD &URQXV ZLIH ZDV DERXW WR JLYH ELUW
SDUHQWYV LQ DJRQ\ 6KH SOHDGHG ZLWK KHU SDUHQW
FKLOG DQG WKH\ LQ WXUQ DGYLVHG KHU WR VHHN U
SURYLGH FRYHU IRU WKH ELUWK RI WKH GLYLQH LQIDC
FORXGVY RYHU WKH (DUWK ZKLOVW WKH (DUWK VKDNF
FDYH LQ /DVVLWKL WKH 'LNWHRQ $QGUHRQ 5KHD ILC
ZLWKLQ WKH P\WWHULRXV GHSWKV RI 'LNWHRQ $QGUR
WKH VWDODFWLWHYV $IWHUZDUGV 5KHD UHWXUQV W
ZUDSSHG LQ VZDGGLQJ EDQGYV SUHWHQGLQJ LW LV
VZDOORZV WKH VWRQH IHHOLQJ UHOLHYHG KH KDV D
SUHVHQFH Rl WKH GLYLQH FKLOG LQ WKH UHJLRQ VWL
DQG KRVSLWDOLW\ WR HYHU\ YLVLWRU LQ WKH UHJLR
PRXQWDLQ 'LNWL WKH QDPH RULJLQDWLQJ IURP =HX
WLNWR WDNH FDUH RI QHZ ERP =HXV ZKLOVW JRDYV
5KHD $Q HDJOH RIIHUV KLP WKH GULQN QHFWDU DQ
LWV EHDN ZKLOVW WKH EHHV FHDVHOHVVO\ FDUU\ WK}
&UHWDQV SURWHFW KLP FRYHULQJ KLP ZLWK WKHLL
GDQFH 3\UHFKLRV DURXQG KLV FUDGOH DQG WKHLU
WKHLU ILHUFH GDQFH FRPELQHG ZLWK WKH FODQJLQJ
ZLQLQJ WKDW LV QHYHU KHDUG E\ KLV IDWKHU (YHU\
IURP DOO RYHU WKH ZRUOG ZRXOG YLVLW WKH EDYH
ZRXOG FRPH RXW Rl WKH HQWUDQFH IURP WKH ERLOL

$ IHZ \HDUV ODWHU =HXV UHWXUQV WR WKH FDYH ZKt
GDXJKWHU RI WKH .LQJ RI 3KHRQLFLD $JLQRUDV WUD
KHU +H EULQJV KHU WR 'LNWHRQ $QGURQ DQG WDNH
ZLWK KHU 7KH WKUHH NLQJV RI &UHWH ZHUH ERP IUR
6DUSLGRQ OLQRV EHFRPHV NLQJ RI .QRVVRV DQG YLV
WKH SKHQRPHQRQ RI WKH VWHOODU DOLJQPHQW RI W
IDWKHU DQG WDNHV =HXV GLYLQH UHFRPPHQGDWLRQ

1RZzDGD\V NHHSLQJ WR WKH WUDGLWLRQ WKH FRQWH
HYHU\ VXPPHU DW WKH IRRW RI WKH FDYH 7KLV P\W
'LNWHRQ $QGURQ OLHV RQ WKH SODWHDX RI /DVVLV
S3VLFKUR DQG DW DQ DOWLWXGH RI PHWUHV )UR
FHQWXULHV $' *UHHNV EHOLHYHG WKDW =HXV ZDV '
3VLODNLYV E"

(FRQRP\

7KH HFRQRP\ RI &UHWH SUHYLRXVO\ EDVHG RQ IDUPI
vV $00 WKUHH VHFWRUV RI WKH &UHWDQ HFRQRP\



VWUYLFHVY DUH GLUHFWO\ FRQQHFWHG DQG LQWHUGH
LOQFRPH FORVH WR RI WKH *UHHN DYHUDJH ZKLOVW
WKDW RI *UHHFH G6HUYLFHV DFFRXQW IRU RI WKH 1
G\QDPLF VHFWRU RI WKH &UHWDQ HFRQRP\ LV WRXULV
EHDXWLIXO ODQGVFDSH DQG WKH UHPDUNDEOH WRXU
\HDU

%RWK WKH VHD DQG DLU WHPSHUDWXUH DUH UHODWL
WHPSHUDWXUH LV  GHJUHHV &HOVLXV WKHUH LV V3
KXPLGLW\ WKURXJKRXW WKH \HDU LV DERXW LQV
YDU\LQJ EHWZHHQ GHJUHHV &HOVLXV WKH VHD Wi
DQG VQRZIDOO EHLQJ UDUH H[FHSW RQ PRXQWDLQ
WHPSHUDWXUH YDULHV EHWZHHQ GHJUHHV &HOVL
KLJKHU LQ WKH VXPPHU WKH DYHUDJH DLU WHPSHUI
&HOVLXV WKH VHD WHPSHUDWXUH LV D IHZ GHJUHHYV
VZHHSLQJ WKURXJK IURP WKH FRDVWOLQH ,QWHUNUL

$JDLQ ODUJHO\ RZHG WR WKH LVODQG V GHSHQGDEO
TXDOLW\ RI LWV DJULFXOWXUDO SURGXFWV WKDW DU
YHIHWDEOHV ZLQH UDLVLQVY PHGLFLQDO SODQWYV
UHQRZQHG IRU WKHLU TXDOLW\ ITUHVKQHVV RUJDQLF
DEURDG DUH ILVK PHDW DQG GDLU\ SURGXFWV ~ QW
LQGXVWULHY LQ &UHWH PDLQO\ SURFHVV DJULFXOW
SURFHVVLQJ RI PDUEOH PDQXIDFWXULQJ RI IRON DUW
WH[WLOH ZRUNV NQLWZHDU ZRRGFUDIWV RU PDQ.
DJULFXOWXUDO SURGXFWLRQ IRU H[DPSOH WKH ER
SURGXFWLRQ RI SODVWLF EDVHG PDWHULDOV VXFK
SDFNDJLQJ PDWHULDO SDFNDJH ILOP UDZ PDWHULDO
WKH PDQXIDFWXULQJ RI FXOWLYDWLQJ PDFKLQHU\ V
2ZWKHU LQGXVWULHV WKDW DUH PDLQO\ H[SRUW RUL
HTXLSPHQW RUWKRSHGLF SURGXFWV SODQW K\EUL
SURGXFWV VXFK HQWHUSULVHV KDYH WDNHQ DGYDQ
LVODQG V VFLHQWLVWY DQG WHFKQLFLDQV ", QWHUNU

7KH ORFDO VRFLHWDO FRQWH[W 3UHIHFWXUH +HUD
$O00 VHYHQ FDVHV LQ WKLV UHVHDUFK ZHUH KRWHO\
KRZHYHU VL[ DUH ORFDWHG LQ WKH PXQLFLSDOLW\
ORFDWHG LQ WKH FDSLWDO V PXQLFLSDOLW\ +HUDNO

+HUVRQLVVRYV

7KH PXQLFLSDOLW\ RI +HUVRQLVVRV ZLWK +HUVRQL
SUHIHFWXUH RI +HUDNOLRQ DQG LV VLWXDWHG RQO\



MSLWDO +HUDNOLRQ ~* 17 2 " /LPHxDV +HUVRQL)
EXLOW RYHU WKH UXLQV RI WKH DQFLHQW KDUERXU W
WKH VWRQH EROODUGYV RI WKH DQFLHQW TXD\V H[WHC(
WRZQ FRPSULVHV RQH RI WKH PRVW GHYHORSHG DQG
&UHWH DQG *UHHFH W DWWUDFWYVY D ORW RI WRXULYV
SXEV DQG QLIJKWOLIH ,W KDV DERXW UHVLGHC
+HUVRQLVVRV ZDV DQ LPSRUWDQW WRZQ ZLWK SDOI
LQGHSHQGHQW 7KH YLOODJH RI +HUVRQLVVRV LV OR
+HUVRQLVVRV W LV D ODUJH DQG KLVWRULFDO YLOO
SRUW FRDVW OLQH FRYHV JDUGHQV JURYHV DQG UH

" 7KHUH FDQ DOVR EH IRXQG WKH UHPDLQV RI WZR
A"3VLODNLYV =

+HUDNOLRQ

+HUDNOLRQ LV WKH FDSLWDO Rl WKH SUHIHFWXUH RI
DURXQG UHVLGHQWY WRZQ LQ &UHWH +HUDN
ILQDQFLDO FDSLWDO Rl WKH HQWLUH LVODQG 79DFDW
FRDVW WKH FLW\ RI +HUDNOLRQ LV ORFDWHG QHDU
.QRVVRV 3KDLVWRV $\LD 7ULDGD *RUW\Q DQG 0ODOLD
JUHDWHVW FRPPHUFLDO DQG ILQDQFLDO WUDIILF RQ
GHYHORSPHQW 7~9DFDWLRQ * 7KH PXQLFLSDOLW\ R
WKH SRSXODWLRQ Rl &UHWH DQG WKH SHU FDSLWD L

7KH FLW\ V DLUSRUW DQG VHD SRUW DUH WKH PD
WKH DQFLHQW VLWH ZDV D VPDOO YLOODJH NQRZQ
DUFKDHRORJLFDO PXVHXP LQ +HUDNOLRQ LV RQH RI !
ZRUOG FRQWDLQLQJ ILQGLQJV IURP DOO RYHU &UHW
OLQRDQ FLYLOLVDWLRQ WKDW UXOHG WKH LVODQG IRL

7KH LQGXVWULDO FRQWH[W 7RXULVP DQG KRVSLWDOL

7TRXULVP :RUOGZLGH

7RXULVP LV LQFUHDVLQJ LWV VLJQLILFDQFH DV D FRC
YLHZ RI WKLV WKH :RUOG 7RXULVP 2UJDQLVDWLRQ

6DWHOOLWH $FFRXQW GHSDUWPHQW WKDW FROOHFW)\
UROH RI WRXULVP DQG LWV FRQVHTXHQFHV ERWK DW
VR :72 DLPV WR HQDEOH WKH XQGHUVWDQGLQJ RI
LQGXVWU\ DV ZHOO DV SURYLGH DVVLVWDQFH WR ER
PD\ IXOO\ H[SORLW WKH SRVVLELOLWLHV LQ WKH VHF
GDWD WKH KRWHO VHFWRU LV LQFUHDVLQJ DW G\QDP
VKRZHG DQ LQFUHDVH RI RQO\ IURP KRWHO
EHGV LQ EHWZHHQ DQG ZKHUHDV EHWZHHQ



DV o) WKHUH ZHUH KRWHO EHGV ZRUOC
KRWHO EHGV LQ DQG LQ D WRWDO LQF
,Q (XURSH WKHUH ZHUH KRWHO EHGV LQ

LQ

(XURSH LV VHHQ WR RZQ WKH JUHDWHVW SHUFHQWDJ
DQG DQG ZLWK LQFUHDVHV LQ WKH KRWHO VHFWR
EHWZHHQ DQG ,Q (XURSH WKHUH ZHUH
KRWHO EHGV LQ ZKHUHDV KRWHO EHGV LQ
EHWZHHQ DQG +RZHYHU (XURSH V ZRUOG PDUI
IURP LQ WR LQ DQG LQ 'XULQJ WKLV
(DVW $VLD DQG 2FHDQLD LV VHHQ WR VKRZ WKH JUH
EHWZHHQ DQG DQG EHWZHHQ DQG o)
QXPEHU RI KRWHO EHGV LQFUHDVH IURP D PHUH r
W R LQ D WRWDO LQFUHDVH RI Q <HE
SODFH IRU LQFRPH IURP SURGXFW VHUYLFH H[SRUWYV
ELOOLRQ GROODUV ZKLFK LV H[SHFWHG WR ULVH
e

7TRXULVP LQ *UHHFH

7TRXULVP LV D G\QDPLF VHFWRU RI WKH *UHHN HFRQR
WRXULVWYV YLVLWHG *UHHFH IURP DEURDG DQ LQFUH
RI WKHVH WRXULVWYV FRPH IURP *HUPDQ\ DQG WKHF
SHUVRQV *UHHFH ZDV UHSRUWHG DV WKH WRS GHVW
ZKLOVW LWV PDLQ FRPSHWLWRUV H[SHULHQFHG D GHI
SRUWXJDO *UHHFH UHDFKHG D PDUNHW VKDUH RI
WDNLQJ PDUNHW VKDUH DZD\ IURP ERWK 6SDLQ DQG 3
6FDQGLQDYLDQ FRXQWULHY KDYH DOVR LQFUHDVHG E\
H[SHFWHG WR LQFUHDVH DW KLJKHU UDWHYV LQ IROOR.
WR WRXULVP LQIRUPDWLRQ ERRNLQJVY DQG VHUYLFHV

3) 7 ( SDQKHOOHQLF )HGHUDWLRQ RI 7RXULVP (QWHU
LQ UHFHQW \HDUV WR LQFOXGH DOO DUHDV WKH WRXU
UHSUHVHQWDWLRQ RI WKH WRXULVP LQGXVWU\ WR °
WRXULVP HQWHUSULVHV WKDW ZRXOG HQDEOH WKH
SRVVLEOH DQG DW WKH VDPH WLPH GHYHORS D VWUDYV
HVWDEOLVKHG LQ LW RQO\ HQFRPSDVVHG WRXULY\
LQFOXGH WRXULVW DJHQFLHV VKLSSLQJ FRPSDQLHYV
HPEUDFHG DOVR RWKHU DUHDV RI WKH WRXULVW LQG?>
XQLRQ RI RZQHUV RI UHQWHG DSDUWPHQWYV ~*LRXSL
PDGH IRU JUHDWHU GHYHORSPHQW DQG ILQDQFLDO V
FDWHU IRU DQG H[SORLW WKH LQFUHDVLQJ VL]H RI W
3



LW FKDQJHV LQ WKH *UHHN WRXULVW LQGXVWU\ WKF
*UHHFH ZDV UHFHQWO\ XSGDWHG EDVHG RQ UHFRPPFE
WKH +RWHO &KDPEHU RI *UHHFH ~*LRXSL H™ 7KLV Q

DQG VWDU KRWHOV LV VXPPDULVHG LQ ILJXU]|
FULWHULRQ RI KRWHOV ZLVKLQJ WR EH FODVVLILHG L
LV DSSOLFDEOH RQO\ WR D SDUWLFXODU W\SH RI KR
FRPPHQW ZLWKLQ D SDUHQWKHVLYV

&ULWHULD

&DWHJRU\ RI FULWHULD %XLOGLQJ

&EGULWHWRDOQG SURRI ZLQGRZV VPDOO SKDUPDF\ KHDWLQJ
URPV GLQLQJ DQG UHFHSWLRQ DUHDV SKRQH ERRWK
&DWHJRU\ RI FULWHULD 5HFHSWLRQ

&UuLwWHADIHW\ ER[ ER[HV IRU DW OHDVW Rl UHFHSWLF
FRPSODLQWYV VXJIJHVWLRQV ER[ VWRUDJH DQG VDIH NH
HYHQ LI ZLWK D PRYDEOH EDUULHU UHFHSWLRQLVW
IRUPV LI WKHUH LV DSSURSULDWH OLFHQVH SRUWHU VHL
FXVWRPHU VHUYLFH LQIRUPDWLRQ

&DWHJRU\ RI FULWHULD 5RRP ' ‘
&GULWHWRIDOHWU\ WDEOH ZLWK PLUURU DQG ODPS VRID
SDLQWLQJV SLFWXUHV DUWZRUN JODVV RU FHUDPLF YD
] WKHUH LV D GLYLVLRQ EHWZHHQ VPRNHUY DQG QRQ VI
URRPVY VPDOO UXJ QHDU EHG LI WKHUH LV QR FDUSH
wWubQvVSDUHQW LI WKHUH DUH QR EOLQGYV OLVW RI VH
VHUYLFH DXWRPDWLF YLD UHFHSWLRQ SKRQH PLQL ED
FOHDQLQJ EDJV VHZLQJ NLW VWDWLRQHU\ NLW 'R QRW
wbJV EDWK VWHS QRQ VOLS EDWKWXE RU PDW EDWK W
KDLU GU\HU VKRZHU FXUWDLQ GLYLGHU KRW ZDWHU
VKRZHU JHO VKDPSRR K\JLHQH EDJV ZDVWH EDVNHWYV
EHGURRP JODVV FXSV WKHUPRVWDWLFDOO\ FRQWU
PXVLF UDGLR GDLO\ FKDQJH RI EHG OLQHQ GDLO\ FKDQ.
EDWKUREH PDJQLI\LQJ PLUURU EHDFK WRZHO 'UHVRUW
&DWHJIJRU\ RI FULWHULD 'LQLQJ

&ULWHUOQBIQ WDEOH FORWKY DQG QDSNLQV DW DOO PHDC
PHDOV DQG EUHDNIDVW URRP VHUYLFH IRU VDQGZLFKHYV
VHUYLFH IRU EUHDNIDVW IDFLOLWLHV IRU FKLOG GLQLQJ
ORUH WKDQ RQH UHVWDXUDQW GLQLQJ DUHD KRXU L
DQG VQDFNV EUHDNIDVW VHUYLFH EHIRUH GHILQHG WLPF
&DWHJRU\ RI FULWHULD 6WDII

&ULWHUILDHQH DUHDV :& VKRZHU GLQLQJ DUHDV KRWHO
XQLIRUPYV

&DWHJRU\ RI FULWHULD (QWHUWDLQPHQW 6SRUWYV 5HFUHDWLT
&ULWHARBQ DLU VZLPPLQJ SRRO DFFRUGLQJ WR VWDQG
FKLOGUHQ V SOD\ DUHD UHVRUW KRWHOYV

&DWHJRU\ RI FULWHULD 2WKHU VHUYLFHV ' '
&QULWHBOXSSOLHY VHUYLFH WR PLQL PDUNHW NLRVN FX
EURFKXUHV LQ DGGLWLRQDO ODQJXDJH RWKHU WKDQ *L
DGGLWLRQ WR FDVK FOHDQLQJ VHUYLFH WR FXVWRPHUYV

JLIXUH SHTXLUHG FULWHUL®BDORMG RDQG*LRKEBWHOWV



7TRXULVP LQ &UHWH

7TRXULVP LV FRQVLGHUHG WKH PRVW G\QDPLF VHFWR
VHUYLFHV LQGXVWU\ ZKLFK DFFRXQWYV IRU RlI WKH
RI WKH PRVW SRSXODU KROLGD\ SODFHV LQ *UHHFH Z
WKURXJK WKH LVODQG V FDSLWDO +HUDNOLRQ SRU
+HUDNOLRQ FRPSULVHG RI DOO FKDUWHU IOLJKWYV V
YLVLWHG &UHWH LQ D ILIJXUH WKDW KDV EHHQ FR
WKDW 7RXULVP QRZ FRQVWLWXWHYVY WKH PRVW G\QI
LQFUHDVLQJ DW D IDVWHU UDWH WKDQ LWV QDWLRC
UHIOHFWHG LQ WKH WRWDO QXPEHU RI KRWHO ZKLFK
ZKLOVW IRU WKH UHVW RI *UHHFH WKH LQFUHDVH ZDV
&UHWH FDWHUV IRU DOO WDVWHV DFFRPPRGDWLRQ
DSDUWPHQWY DQG FDPSLQJ IDFLOLWLHV " QWHUNULWI

2UJDQLVDWLRQDO FRQWHI[W

$OGHPDU +RWHOV

7KH LQIRUPDWLRQ SURYLGHG RQ $OGHPDU +RWHOV K
FKDLQ ZHEVLWH DQG FRPSDQ\ GRFXPHQWDWLRQ 7KU|I
UHVHDUFK EHORQJ WR WKH $OGHPDU +RWHOV FKDLC
GHVFULEHG EHORZ 5R\DO ODUH 9LOODJH .QRVVRV 5R
KRWHOV DUH ORFDWHG LQ &UHWH DQG LQ WKH VDPH I
7KH ILUVW FRPSDQ\ LQ WKH *UHHN WRXULVW LQGXVW
'"HSDUWPHQW IRU WKH GHYHORSPHQW DQG DSSOLFDWI
WKH DUHDV RI KXPDQ UHVRXUFHYVY VHUYLFHV HQYLUR
WRGD\ RQH RI WKH OHDGLQJ KRWHO FKDLQV LQ *UHH
WRXULVP GHVWLQDWLRQV LQ WKH FRXQWU\ $SDUW IL
DQG WKH 3HORSRQQHVH $00 KRWHOV DUH ORFDWHG
DLUSRUWY DQG EXLOW EHVLGH WKH EHDFK (YHU\ KR
KRWHOV SURYLGH VRPH DWKOHWLF UHFUHDWLRQ DQG

5R\DO ODUH 9LOODJH

W LV WKH QHZHVW ILUVW RSHQHG LQ DQG ODU
$OGHPDU KRWHOV SDUWLFLSDWLQJ LQ WKH UHVHDUEK
WKH PRXQWDLQ DQG VHD ODQGVFDSHV RI WKH LVODQ
HQG RI 6HSWHPEHU PRQWKV HDFK \HDU /RFDWHG R
WKH LVODQG V FDSLWDO DQG NP RI +HUVRQLVVRV YL
KRWHO 5R\DO ODUH 9LOODJH DFFRPPRGDWHYV EHC
JXHVWURRPV DQG EXQJDORZV ,W KDV WKH SURILOH
SURYLGLQJ UHOD[DWLRQ LQ OX[XULRXV VXUURXQGLQ



WKDODVVRWKHUDS\ FHQWUH EXLOW LQ *UHHFH W K
VZLPPLQJ WHQ ODUJH VZLPPLQJ SRROV WZR IRU FKLC

.QRVVRV 5R\DO 9LOODJH

, W LV WKH VHFRQG ROGHVW ILUVW RSHQHG LQ C
RI WKH WKUHH $OGHPDU KRWHOV SDUWLFLSDWLQJ LC
VW\OH ,W RSHUDWHYV IURP WKH HQG RI ODUFK WR WKI
IRFDWHG RQ WKH FRDVWOLQH LW LV RQO\ NP HDV
+HUVRQLVVRYVY YLOODJH ,W LV FDWHJRULVHG DV D \
DFFRPPRGDWHYV EHGV DLU FRQGLWLRQHG IDPLO\
GH OX[H YLOODV ,W KDV WKH SURILOH RI D VWDU ILC
DQG HQWHUWDLQPHQW DFWLYLWLHYVY IDPLO\ QRW ,
FROQFHUWY W KDV D UDQJH RI GLQLQJ UHFUHDWLRQL
SRROV IRU FKLOGUHQ DQG VKRSSLQJ IDFLOLWLHYV

&UHWDQ 9LOODJH

W LV WKH ROGHVW ILUVW RSHQHG LQ DQG VPD
$OGHPDU KRWHOV SDUWLFLSDWLQJ LQ WKH UHVHDUEFK
IURP WKH HQG RI ODUFK WR WKH HQG RI 6HSWHPEHU
FRDVWOLQH LW LV RQO\ NP HDVW RI WKH LVODQG V
FDWHJRULVHG DV D VWDU $ KRWHO &UHWDQ 9LOOI
FRQGLWLRQHG IDPLO\ JXHVWURRPYVY DQG EXQJDORZYV
KRWHO SURYLGHV FUHDWLYH IDPLO\ HQWHUWDLQPHC
LQFOXGHV H[WHQVLYH FKLOGUHQ V IDFLOLWLHV W |
VZLPPLQJ WKUHH ODUJH VZLPPLQJ SRROV IRU FKLO

ODULYVY +RWHOYV

7KH LQIRUPDWLRQ SURYLGHG RQ ODULV +RWHOV KDV
ZHEVLWH DQG FRPSDQ\ GRFXPHQWDWLRQ )RXU RI W}
UHVHDUFEK EHORQJ WR WKH ODULV +RWHOV FKDLQ RQ
6LOYD 0ODULV %HOOD ODULV &DQGLD ODULV $00 0DU
FHQWUDO RIILFHVY DUH DW WKH LVODQG V FDSLWDO +
EHDFK DQG LQ WRWDO KDYH URRPV DQG EHGV
UHFUHDWLRQ DQG FKLOGUHQ IDFLOLWLHV

&UHWD 0ODULV
, W LV WKH ROGHVW ILUVW RSHQHG LQ DQG ZDV

VTXDUH PHWUHVY RI WKH IRXU 0ODULV +RWHOV DQG L
IURP (QG RI ODUFK WR HQG RI 6HSWHPEHU PRQWKYV



LWV RQO\ NP HDVW RI WKH LVODQG V FDSLWDO DQG
FDWHJRULVHG DV D VWDU GHOX[H KRWHO &UHWD 0D
WR REWDLQ WKH ,QWHUQDWLRQDO 4XDOLW\ &HUWLILF
WR DFFRPPRGDWH RI WKH FKDLQ V URRPV DQG R

URRPV DQG Rl WKH EHGV W KDV WKH SURIL
KRWHO SURYLGHV UHOD[DWLRQ LQ OX[XULRXV VXUUR
KRWHO DQG LQFOXGHV IDFLOLWLHV IRU FRQIHUHQFHYV

6LOYD ODULYV

, W LV WKH VHFRQG ROGHVW ILUVW RSHQHG LQ
VTXDUH PHWUHYVY RI WKH IRXU ODULV +RWHOV
WUDGLWLRQDO &UHWDQ YLOODJH ,W RSHUDWHYV IURP
HDFK \HDU /RFDWHG RQ WKH FRDVWOLQH LW LV RQO\
+HUVRQLVVRV YLOODJH ,W LV FDWHJRULVHG DV D V)
DFFRPPRGDWH RI WKH FKDLQ V URRPV DQG RI W
URRPV DQG Rl WKH EHGV ,W KDV WKH SURILC
FUHDWLYH IDPLO\ HQWHUWDLQPHQW UHFUHDWLRQ Il
VWDU $ KRWHO DQG LQFOXGHYVY H[WHQVLYH FKLOGUH

%HOOD O0DULV

W LV WKH VHFRQG \RXQJHVW ILUVW RSHQHG LQ
PHWUHV RI WKH IRXU ODULV +RWHOV DQG LV GHVLJQ!
RSHUDWHV IURP (QG RI ODUFK WR HQG RI 6HSWHPEHU
FRDVWOLQH LW LV RQO\ NP HDVW RI WKH LVODOQ
+HUVRQLVVRYV YLOODJH ,W LV FDWHJRULVHG DV D
GHVLJQHG WR DFFRPPRGDWH RI WKH FKDLQ V URRF
RI WKH URRPV DQG RI WKH EHGV ,W KDV
YDFDWLRQ KRWHO SURYLGHV UHFUHDWLRQ DQG HQ
FDWHJRULVHG DV D VWDU GHOX[H KRWHO

&DQGLD ODULYV

W LV WKH \RXQJHVW ILUVW RSHQHG LQ DQG VHIF
IRXU ODULV +RWHOV DQG LV GHVLIQHG LQ WKH VW\(
ORFDWLRQ ,W RSHUDWHYV DOO \HDU URXQG /RFDWHG
LVODQG V FDSLWDO DQG NLORPHWUHYV ZHVW RI +HU)\
GHOX[H KRWHO &DQGLD ODULVY KDV D WKDODVVRWKH!
NLQG LQ *UHHFH &DQGLD ODULVY KDV EHHQ GHVLJQH(
URRPV DQG RI WKH FKDLQ V EHGV ZLWK RI WKH

,W KDV WKH SURILOH RI D VWDU IDPLO\ YDFDWLRQ K
GHOX[H KRWHO ,W LQFOXGHV VSD FRQIHUHQFH IDFLC



SHIHUHQFHV
$OGHPDU FKDLQ ZAHEN DWBHRWW S U

$OGHPDU FKDLQ GRFXPHQWDWLRQ LQFOXGHYV FKDLQ V

&27 &UHWH 7KH ZDUP HPBUBFHFRIX(XHURSHHUDNOLR
RI 7ZRXULVP 3URPRWLRQ &UHWH 7\SRNUHWD

'LORYV 7KH LVODQG@ 1 GUBWW FRRVWBJIJLRQ FUHW
*LRXSL ) * D HG $W WKH DUORYDMOW QG TURKKHUA
Ces8Zs cf%efecrt o et ot ot " oPWKHOQV 7 .!RUL]JLRWLV 9
-X 0\

*LRXSL ) * E HG 7KH 3 ) 7 Q RQXS DROOBN ¥RWEIXUR. V

cf% fcet ‘o te—f""cot fot "o f . SWIKHQV o dHUL]JLRWLV 9RO

*LRXSL ) * F HG 'LGHVSUHDG RSWLPLVP IRU \
ORQH\ DQG 7-RXBLVP %hofoecet ‘o oot 7ot fot ~co SWKHQV_" ..
'"HUL]JLRWLV 9RO -XQH -XO0\

*LRXSL ) * G HG 1IRUWK (XURSH $ G\QDPLFD
6FDQGLQDYLDQV VRIQH\F W QG HHREKHIL VD % f oot ‘v fot "ot
“eofencfz - $WKHQV . 'HULJLRWLV 9RO -XQH -XO\
*LRXSL ) * H HG 7KH + & * V SURSRVDO IRU WK
ORQH)\ DQG T7RXBLVP hofoecet = foeotr et fot ~co SWKHQV_" ..
'"HUL]JLRWLV 9RO -XQH -XO0\

*LRXSL ) * | HG (OHFWURQLF FRPPRQHAM DIQBY |
TRXULVPSEZs «ffocet ‘o toctr et fot " $WKHQV 7. HUL]JLRW

“XQH -XO0\
*LRXSL ) * J HG PLO O LOFR® M RXQ GV TARWX HAQV P

CF %o f@cnt ‘e Feot7 et fot “co [ SWKHOQV .. sHULJLRWLV 9RO
*x 172 +ROLGD\V $QQXDO 7RXUHHN *XDWHRQDO 7
2UJDQLVDWLRQ $WKHQV /DPEUDNL -RXUQDOLVW 2UJD

*17 2 QGRMXULVW EURFKXUH FRH HN HHPAML RRQUBIW H
2UJDQLVDWLRQ *17 2 $WKHQV /DPEUDNL -RXUQDOL"



CQWHUNULWL $Q ,QWURG XEW LLROQV FAURN LRLUMHIWRIU J

ODULV FKDLQ ZHE¥EZ WH UKW WS

ODULV FKDLQ GRFXPHQWDWLRQ LQFOXGHV FKDLQ V SD

02 + +DQGERRN IRU WKH PXQLFLIDDEW\+RUBMOWV
&UHWH 'HWRUDNLV /WG

3VLODNLV 1 D &UHWH WHKORRPK \&KKH\DNHDLR QU L&A
.RXQDODNL 0 /WG 6XPPHU 9RO

3VLODNLV 1 E 'LNWHRQ DQGH®BR P+H %W \NEIOU\R R
&UHWH .RXQDODNL O /WG B6XPPHU 9RO

3VLODNLV 1 F ODCGFRPHUSHHWIYMOLRQ &UHWH .RXC
6XPPHU 9RO UHPRYDEOH SDPSKOHW

9DFDWLRQ $SERXWKWWISWHZ ZZ YDEBWLRQ QHW .
8QLWHG +HOODYV 3UHIHFWXUH Rl ,UDNOLR &U

+ROLGD\V ZKWWQGLWHG KHOODV FRP WRXULVP FUHWH
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7KLV DSSHQGL[ LQFOXGHYV

I REVHUYDWLRQ IRUP IRU JURXS
f JXLGH WR REVHUYDWLRQ IRUP
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{ y ZiftE" fe-"tt %" ' —' Fe-"ift
PDLQOARDLQPMPEHRHPEHUDOO
SURHVV JURXS OHBHBWQRURWNR PIHRPEHUYV
)

DIJHQGD VHWWLIQI4UHIOZ I
DDHQGD SULRULWLIEQJIIF JRRVZL\
IVVXH GLVEXVMURGQ Tco.—socte
VRO X WIHROQH U D'W ERIQ«f — <"t »
VROXWLRQ VHPHEWLRIQT -« 1
WVN LGHQWLAL EDW-LRQI{IRU
HWVRXUFH DOQRFDWLRQA
GHDGOLQH DVVAIQPHQW RU

6XE WRWDO

7RWDO

5$7,1*

w HFLVLRQ SURFHVV FRQWHQW
OHDVXUBEG t1%"tt - ™MSc...S —SF ‘,ef" 1" «tfe—<"cte '@t "f—c'eo a .. 'e']

&R RSHUDWLR®Q 19 &RPSHWLWLRQ 19
FR FP
FR FP
FR P
FR P
FR P
FR P
4XRWHG

T 9HUEDO FR RSHWRWERQ™Sc..S —St ', o7 1" «tte—c"cfe ta@ 't f—c'e

YHU\ ORZ ORZ PHGLXP KLJK YHU\ KLJK
o)

&R RSHUDWLRQ

&RPSHWLWLRQ

1RQ YHUEDO FR RSHWLWLRQ WKUHDWHQLQ3IIDIQ® " YiXS'SRIWEY

—8F ek ET (PEe—<TcFe LLt@UETf—cte A L telfoc—<te = f etem@ ™} fZ7> .. tee-
YH U\ ORZ PHGLX KLJK YHU\
xR Z P KLJK

&R RSHUBWSBRUWLYH
&RPSHWLMKIURI@WHQLQJ
SOHDVH SURFHHG WR QH



&RPPXQLFDWLRQ ,QWHUDFWLRQ SDJH Rl

6W\OIlRUPDOLW\ GLVFLSOLQH DJHQGD PLQXWHV"

/IHDGHIROH EHKDYLRXU H[SUHVVLRQV"

OHPEHWWUWLFLSDWLRQ"

OHHW DV DIJURXSQW UHJXODU"

,PSUHVVLRQ
5HODWHG PHWDSKRU

"HVFULSWLRQ

6HDWLQJ DUUDQJHPHQWYV

6 NHWFK

IRFDWLRQ
/IHDGHU

OHPEHUV
(1



2% (59%7,21 *8,'( SDJH RI
"HFLVLRQ SURFHVYV

, '"HFLVLRQ SURFHVV VW\OH
_.(_. f. f""""(f—:t ‘".in"f—(‘.h‘".

., 'HFLVLRQ SURFHVV FRQWHQW
OHDVXUH®Sf— t1%" "+t f"t —SF 272 ™ B% 4% 4E%tectt ottt co% —5% o1f—co
YHU\ VPDOO VPDOO P@GUX P YHU\ ODUJI

$ &R RSHUDWLRQ

9HUEDO 9 1RQ YHUEDO 19
MWHIRULHWRQ@M ,t «+—'""—<"ta FDQ LQFOXGH FRPELQDW
SLWFK 1 "« APBWH

f> ,f eZ'™ eftc—o
GHVFULSWLRQ GHVFULELQJ IDFWIQIBQYG QRQ VWUHVVHG PF

FR LGHDV

SUREOHP RULHQPWBMMWIOQJ WR GHRMWXDEGVXSSRUWLYH P
FR VROYH SUREOHPYV IRUZDUG

VSRQWDQHLW\ RITHULQJ VXGGHB®\HY H[SUHVVLRQ RI WKI
FR VXIIJHVWLRQV

HPSDWK\ SROLWH ZKHQ WPRXWKJ VXSSRUWLYH H[SI
FR

HTXDOLW\ DVNLQJ IRU DSSURYDHOHY H\H FRQWDFW
FR FRPPHQWYV

SURYLVLRQDOLVMHOFRPLQJ DOWHIFRKHD W(HYODH QRGGLQJ RU V!
FR YLHZV OLVWHQLQJ WR RWKHU

% &RPSHWLWLRQ
9HUEDO 9 1RQ YHUEDO 19
MWHJRULHVY WRQH> ,t ~8"ff-1++%&DQ LQFOXGH FRPELQD\
SLWHK .+ 72— D'W H
.f> "j;‘f._:t"
HYDOXDWLRQ MXGJLQJ RWKHUWRXWKKHLUDLPDFH IRU GLVI

FP EHKDYLRXUV RU LBMIDW GLVDSSURYLQJ JC
FRQWURO RULHQWQWILWRQLQJ RQ IXBQBY ILQJHU SRLQWLQJ
FP GHWHUPLQHG VROXWLRRQQGGRHRYHPHQWYV
VWUDWHJ\ FRQWLQXLQJ DORQJ WDRHUN FE@JLHUV WR P
FP FRXUVH RI VXJJHVWLRRKWHVW VWRPDFK
ODFN Rl FRQFHU@WHUUXSWLQJ HVSHHFLD®RLGLQJ H\H FRQ

FP ZLWKRXW DSRORJ\WLQGLIIHUHQW H[SUHVVI
VXSHULRULW\ GRPLQDWLQJ GLVFXAHWLRIQRULQJ RU PDLQ\

FP KLJKHU KHDG OHYHO WR
FHUWDLQW\ UHMHFWLQJ DOO RWKHU KIHY® VKDNLQJ

FP H[FHSW RZQ GLIIHUHQW WR RZQ LGHLE

(1
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7KLV DSSHQGL[ LQFOXGHYV

f SRVW REVHUYDWLRQ TXHVWLRQ
f LQGH[ WR SRVW REVHUYDWLRQ
TXHVWLRQQDLUH



3267 2%6(59%$7,21 48(67,211%$,5( SDJH R

*URXS PHHWLQJV
Sce C—Fe—cteef "t gf‘ bwEFe floecece—3"FF - >'— <--i'|‘<f—2tz> f°=%" f %"'—
"fr-c«. < f-FtTa
, &8RQFHUQLQJ WKH JURXS PHHWLQJV RI WKLV JURXS
+RZ ORQJ KDYH \RX EHHQ SDUWLFLSDWLQJ LQ WKHVH PHHW

:KDW JRDOV GR \RX EHOLHYH WKDW WKH\ VHHN WR DFKLF

*RDOV RI PHHWLQJV

*HQHUDOO\ WR ZKDW H[WHQW GR \RX EHOLHYH WKDW WKH
DFKLHYHG"

*RDOVI9HU\N ODUJH/DUJH OHGLXP 6PDOO 9HU\ VPDOO
o

*HQHUDOO\ DUH \RX VDWLVILHG ZLWK WKH IUHTXHQF\ RI W

<HV1R \RX ZRXOG OLNH WKHR RR¥H RXHHTXOQWH WKHP OHV'
L

*HQHUDOO\ DUH \RX VDWLVILHG ZLWK WKH VW\OH RI WKH |
<HV 1R
L

*HQHUDOO\ DUH \RX VDWLVILHG ZLWK WKH GXUDWLRQ RI \

<HV1IR \RX ZRXOG OLNH WKIHRP VR CRWXW & RUNH WKHP WR
L

. &RQFHUQLQJ WKH VSHFLILF PHHWLQJ DW ZKLFK \RX SDUWLF
+RZ EHQHILFLDO ZDV WKBBBEBBBWBBBBRBB\RX"

SHUEHQHILF®WHPQHILBLDOWWOH EHQ@HIRBDMO EHQHILFLL
L

+RZ QHFHVVDU\ ZDV WKLY PHHWLQJ IRU \RX™"

9HU\ QHFHVVIBDRAVVBULWLWWOH QHRH\P\DIDW\ QHFHVVDU
L
3OHDVH SURFHHG WR QH]



SDJH RI
$IWHU WKLY PHHWLQJ GR \RX KDYH VRPH FKDQJHV WR GR

<HV 1R
L

,Q WKH PHHWLQJ GLG \RX GLVFXVV WKH LVVXHV WKDW L
ZDQWHG"
<HV1IR \RX ZRXOG OLNH WKHIFRWRXIDWRKEEGHILNH WKHP WHF
QAQVFXVVHG PRUH EHHQ GLVFXVVHG OHVV
L

+RZ VDWLVILHG DUH \RX I[URP WKLY PHHWLQJ"
9HU\ VDWLYDOWGVIS$ HKDGWWOH YDQWRDOKG VDWLVILH

+RZ HITHFWLYH LQ \RXU RSLQLRQ ZDV WKH PHHWLQJ"

9HU\ HITHFWILMHAWLSY BLWWOH 8 LIHIFRADLOYGIN HITHFWLY |
0]

'LG WRGD\ V PHHWLQJ GLIIHU LQ DQ\ ZD\ ITURP WKH XVXD
<HV EHFDXVH 1R
L

"HFLVLRQV
, o —S<e eff—<e%d ..F"—fco tE..cectes ™METE offtt ™ME S ™M 77 "EC_("f
co'Ztefoe—f—cte fof ™Z7 fco = f..S<F "t L t"—f<co %o'flea
&RQFHUQLQJ WKHVH GHFLVLRQV
+RZ LPSRUWDQW D UROH GR \RX WKLQN VBBBW®WBWEKBIBIEBO O F

)DWR U 9HU\ ,PSRUWD QHWV
IPSRUWDQW LPSRUWDQW
o)

7KH WLPH QHHGHG IRU WKHLU LPSOHPHQWDWLRQ
7TKH FRVW IRU WKHP WR EH LPSOHPHQWHG
7KH HIWHQW WR ZKLFK WKHLU JRDOV ZLOO EH DFKLHYHG

7R ZKDW H[WHQW GR \RX EHOLHYH WKDW WKH\ ZLOO DFKL

9HU\ ODUDHJIJH OHGLXP 6PDOO9HU\N VPDOO
L

'R \RX EHOLHYH WKDW WKHLU LPSOHPHQWDWLRQ ZLOC
DSSURSULDWH QHFHVVDU\" BBBBBBBBBBBB

<HV 1R
0]

'R \RX EHOLHYH WKDW WKHLU LPSOHPHQWDWLRQ ZLOO FI
DSSURSULD WH QHFHVVDU\"

<HV 1R
L

'R \RX EHOLHYH WKDW WKH GHFLVLRQV PDGH ZLOO QHHG
<HV 1R
L
30HDVH SURFHHG WR WKH



SDJH RI

:RXOG \RX KDYH SUHIHUUHG WKH GHFLVLRQV WR EH PDGH

<HV 1R
L

*HQHUDOO\ LI LW ZHUH SRVVLEOH WR FKDQJH WKH ZD\ E\
PHHWLQJV ZKDW FKDQJHV ZRXOG \RX VXJJHVW IRU EHWW
ORUH D
EBBBBBBEBBBBEBBBBEBBBBEBBBBBBBBEBBBBEBBBBEBBBBBBBBBBB
/HVV FBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB
GBBBEBBBBEBBBBEBBBBBBBBEBBBBBBBEBBBEBBBBEBBBBBBBBBB

by o —8ce eff-ce%a 'F7Sfe Lt —fco TH.ocecies ™MEE oftf ™MEC S ™27 §f
™ME MErE oo vpefes fo —S% eit-co%d
&RQFHUQLQJ WKHVH GHFLVLRQV

<HV 1R
L

'R \RX EHOLHYH WKDW WKRVH ZKR ZLOO LPSOHPHQW WKHF

<HV 1R
L

'R \RX IRUHVHH DQ\ UHVLVWDQFH IURP SHUVRQV ZKR ZLOC

<HV 1R
L

'R \RX IRUHVHH DQ\ UHVLVWDQFH IURP SHUVRQV ZKR ZLOC
<HV 1R
o

7R ZKDW H[WHQW GR \RX WKLQN WKDW WKH GHFLVLRQV PI
9HU\ ODUDH/IJH OHGLXPSPDOO®HU\ VPDOO
o

7R ZKDW H[WHQW GR \RX WKLQN WKDW WKH GHFLVLRQV PI

9HU\ ODUDH/JIJH OHGLXP6PDOO®HU\ VPDOO
L

*URXS UHODWLRQV
o =St %o —' " M™MS..S 5 — U f ete,f” fot fU—c < f—% <o <= sti-—co%a
efe " SfTF T fZtta
, *HQHUDOO\ FRQFHUQLQJ WKH UHODWLRQV EHWZHHQ WKH P

9HU\ ODUDHIJHOHGLXBPDOOHU\ VPDOO
o
PXWXDO VXSSRUWLYHQHVYV
OXWXDO UHVSHFW"
6XVSLFLRQ"
7THDP VSLULW "

30HDVH SURFHHG,WR WKH



SDJH RI

7R ZKDW H[WHQW GR \RX WKLQN WKDW WKH PHPEHUV EF
U\ ODUIHJUIHOHGLXBPDOB®HU\ VPDOO
0]
6KDUH WKHLU NQRZOHGJH"
+LGH GDWD HYHQWYV"
&RPSDUH HDFK RWKHU"

\RX VD\ WHKODNW LW FRPSHWLWLRQ LQ \RXU JUF
9HU\ ODUUHUJH OHGLXRPDOO 9HU\
L VPDOO

7R ZKDW H[WHQW ZRXOG \RX VD\ WKDW WKHUH LV FR RS
9HU\ ODU/MDHUJH OHGLXRPDOO 9HU\
o VPDOO

w (KH UHODWLRQV LQ WKH PHHWLQJV
'R \RX EHOLHYH WKDW WKH JURXS PHHWLQJY DUH LQGLF
PHPEHUV RI WKH JURXS"

1R EHFDXVH <HV
O

"XULQJ WKH PHHWLQJV WR ZKDW H[WHQW GR \RX WKLQN
9\ ODUDWJIHHGLXBPDODHU\ VPDOO
o)
6SLULW RI HTXDOLW\"
(DVH LQ H[SUHVVLRQ RI RSLQLRQ"
6SRQWDQHLW\"
'"HVFULSWLRQ RI HYHQWV"
7ROHUDQFH WR GLIIHUHQW YLHZV"
'LDORJXH DUJXPHQWDWLRQ"
ORRG IRU HPSDWKLVLQJ"

"XULQJ WKH PHHWLQJV WR ZKDW H[WHQW GR \RX WKLQ
9HU\ ODMDDIHHHHGLXBPDO®®GIU\ VPDOO
o
([SUHVVLRQ RI VXSHULRULW\"
([SUHVVLRQ RI FHUWDLQW\"
,QIOXHQFH RI SHUVRQDO PRWLYHV"
-XGJHPHQW WR SHUVRQV"
(IMRUW WR LPSRVH YLHZV GHFLVLRQV
,QVHQVLWLYLW\"
'LVUHVSHFW"

7TKDQN \RX IRU \RXU WLPH 3OHDVH UHWXUQ WKH FRPSOHMW
VHDOHG HQYHORSH DQG WKH UHVHDUFKHU ZLOO FROO



1'(; 72 3267 2%6(59%$7,21 48(67,211%$,5( &ULWHULD LQGLFD
PHDVXUHY UHODWHG WR TXHVWLRQV LQ SRVW REVHUYDWL

,QGLFDWRWDVXUHV 4 XHVWLRQV LQYROYH

&QULWHWIFRYLRQ HITHFWLYHQHVV LQ WHUPV RI SURFHVV
OHDVXUHBHFWLYHQHVV RI PHHWLQJV LQ JHQHUDO
3HUFHLYBMGGHJUHH WR ZKLFK PHHWLQJ JRDOV DUH SHUFHLY}
f"t"f%%t '~ EH DFKLHYHG
“fZ—%+ " t+ GHJUHH WR ZKLFK JHQHUDO VDWLVIDFWLRQ ZLWK
“ffe—"%t+ PHHWLQJV LV SHUFHLYHG
HITHFWLYHQHVV RI VSHFLILF PHHWLQJ
f SURGXFWLYHQHVV RI PHHWLQJ DQG VDWLVIDFWLF
ZLWK GHFLVLRQ SURFHVV LQ PHHWLQJ
4XRWHGHIIHFWLYHQHVV RI VSHFLILF PHHWLQJ
SHUFHLYMGSHUFHLYHG VDWLVIDFWLRQ
f SHUFHLYHG SURGXFWLYHQHVYV
&QULWHWIFRYLRQ HITHFWLYHQHVYV LQ WHUPV RI GHFLVLRQV
OHDVXUBEBJUHH RI SHUFHLYHG DFFHSWDELOLW\
SHUFHLYRASOHPHQWDELOLW\ RI GHFLVLRQV
f"t"f%t VDWLVIDFWLRQ ZLWK GHFLVLRQV PDGH
fZ—te "
effe—"t%e
4XRWHGGHJUHH RI SHUFHLYHG DFFHSWDELOLW\
SHUFHLYABOHPHQWDELOLW\ RI GHFLVLRQV
&ULWHRRRSHWLYH PL[ FRPPXQLFDWHG LQ ZRUN UHODWLRQV
OHDVXUBEBJUHH RI SHUFHLYHG FR RSHUDWLRQ FRPPXQLFDW
SHUFHLYWKG JURXS
ft f%t 't VXSSRUWLYHQHVV PXWXDO UHVSHFW WHDP VSL
“fZ—t+ " VKDULQJ RI NQRZOHGJH LQIRUPDWLRQ
*#f+—"%* GHJUHH Rl SHUFHLYHG FRPSHWLWLRQ FRPPXQLFDWH
WKH JURXS
f VXVSLFLRQ KLGLQJ RI LQIRUPDWLRQ NQRZOHG]J
FRPSDULQJ
4XRWHGGHJUHH RI SHUFHLYHG FR RSHUDWLRQ FRPPXQLFDW
SHUFHLWHKG JURXS
GHJUHH RI SHUFHLYHG FRPSHWLWLRQ FRPPXQLFDWH
WKH JURXS
&ULWH&RRRBSHWLYH PL[ FRPPXQLFDWHG LQ JURXS PHHWLQJV
OHDVXUBEBJUHH RI SHUFHLYHG FR RSHUDWLRQ FRPPXQLFDW
SHUFHLYHBXS PHHWLQJV
f"t"f%*t 't HTXDOLW\ SUREOHP RULHQWDWLRQ VSRQWDQHL
"fz—%+'" GHVFULSWLRQ SURYLVLRQDOLVP UHVSHFW GHFH
«ffe—"%+ IUHH
GHJUHH RI SHUFHLYHG FRPSHWLWLRQ FRPPXQLFDWH
JURXS PHHWLQJV
f VXSHULRULW\ FHUWDLQW\ PRWLYHV HYDOXDWLI
VWUDWHJI\ FRQWURO RULHQWDWLRQ GLVUHVSHFW
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7KLY DSSHQGL[] LQFOXGHYV
I PDQDJHULDO TXHVWLRQQDLUF



0$1%$*(5,%/ 48(670211%$,5( SDuUw $ SDJH R

$ &203(7,7,21
$ O+RZ ZRXOG \RX GHILQH LW ZKDW GHILQLWLRQ ZRXOG \RX

$ :KDW EHKDYLRXUV ZRXOG \RX REVHUYH EHWLYHHQ FROOH

$ :KDW SRVLWLYH FRQVHTXHQFHYVY FRLGG FRPSHWLWLRQ EH

$ KDW SRVLWLYH FRQVHTXHQFHY FRLGG FRPSHWLWLRQ EH)

$ 8QGHU ZKDW FLUFXPVWDQFHY GR \RX EHOLHYH WKDW LW
FRPSHWLWLRQ EHWZHHQ FROOHDJXHYV DQG DW ZKDW GHJUH

$ 8QGHU ZKDW FLUFXPVWDQFHVY GR \RX EHOLHYH WKDW LW
FRPSHWLWLRQ EHWZHHQ FROOHDJXHYV DQG DW ZKDW GHJUH

127 30HDVH FRQVLGHU DV FROOHDJXHV WKH PHPEHUYV
JURXS OLNH WKH PDQDJHPHQW JURXS RI \RXU KR

SOHDVH SURFHHG WR WKH



% &2 23(5%7,21 SDJH RI

% O+-rRZ ZRXOG \RX GHILQH LW ZKDW GHILQLWLRQ ZRXOG \RX

% :KDW EHKDYLRXUV LYRXOG \RX REVHUYH EHWZHHQ FROOH

% :KDW SRVLWLYH FRQVHTXHQFHV FRXOG FR RSHUDWLRQ EF

% :KDW SRVLWLYH FRQVHTXHQFHY FRXOG FR RSHUDWLRQ EF

% 8QGHU LYKDW FLUFXPVWDQFHY GR \RX EHOLHYH WKDW LYV
FR RSHUDWLRQ EHWZHHQ FROOHDJXHYV DQG DW LYKDW GHJU

% 8QGHU ZKDW FLUFXPVWDQFHV GR \RX EHOLHYH WKDW LW
RSHUDWLRQ EHWZHHQ FROOHDJXHV DQG DW ZKDW GHJUHH Z

127( 30HDVH FRQVLGHU DV FROOHDJXHV WKH PHPEHUV
JURXS OLNH WKH PDQDJHPHQW JURXS RI \RXU KR

SOHDVH SURFHHG WR WKH



0%$1%$*(5,%/ 48(67,211%,5( SDUW %S DJH R

, ZLOO SUHVHQW \RX ZLWK WZR H[WUHPH FDVHV RI JUR
PHPEHUV DUH RSSRVLWHV 7KH WZR FDVHV DUH H[WUHP
DQ\ Rl WKH WZR , ZRXOG OLNH \RX WR UHDG WKHVH FD
SODFH \RXU PDQDJHPHQW JURXS LQ UHODWLRQ WR WK
H[SHULHQFH

(;75(0( &$6( (;75(0( &$6(
(DFK SHUVRQ LQ WKH JURERE \WIQD WH(\H KILWRKBULV FRQFH
NQRZOHGJH ZLWK WKH KRWKKHY DMRE KHOBVYQJ WR G
WKHP LQ WKHLU ZRUN KLWYXRR®WKHKRZHOIHUURP WKH RW
WKH PHPEHU WU\LQJ WRHSKDWKN NRQRHWHGIH WR KLF
SHUVRQDO PRWLYHV RINQGVRFKONWHWLQ@IWMHWK SHUVRQD
KLPVHOI KHUVHO!I IURP KHVWKHU WRIO-ODHDNRHYPSRVH KL
+H VKH GRHVQ W WU\ WRHEFRSRYHWKHVRWKHUV DQG LV
RZQ YLHZV (DFK SHUVPRRAWIGW GRUHWKBW SRVLWLRH!
JURXS WR GR ZHOO DQ®RZIE QRDFHK QWHULMHRWQVHGUVYRY WR
PXFK IRU KRZ KH LV ZLOKL8 R MHSKHWHWWHIA\ DQG LV QRW
LQ KRZ WKH JURXS ZLOO GR DV

{

30HDVH SODFH DQ ; LQ DQ DSSURSULDWH SRVLWLRQ RQ
WKH PRUH \RX EHOLHYH WKDW \RXU JURXS LV FORVHU WR

KDW LQGLFDWRUV KDYH JXLGHG \RX WRZDUGV WKLV .
KDSSHQLQJ LQ WKH JURXS WKDW ZRXOG MXVWLI\ WKLV
HIDPSOHV DQG IDFWV WKDW \RX KDYH REVHUYHG

7K D QNWNR XIRURXWRRIHUDWLRDQ
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7KLY DSSHQGL[ LQFOXGHV

f WKH LQWHUYLHZ IRUPV
v OHDGHU
v PDQDJLQJ GLUHFWRU
v PHPEHUYV
v FLWL]HQ



/($'(5 ,17(59,(: )250 SDJH RI

'DWH
1DPH
3RVLWLRQ
+RWHO
$GGUHVYV

&RQWDFW QXPEHUV

/IHDGHU V WLPH LQ SRVLWLRQ KRWHO LQGXVWU\

ODQDJHPHQW JURXSPRYHPEHRY HPSOR\PHQW VDODU\ UDQNLC
'LYLVOR® 5RRPV ODLQWHQDQFH *DUGHQV 2WKHU
1DPH SRVLWLRQPSOR\PHQWUDWLRQ BDODU\
GLYLVLRY VHDVRQPBPEHUVKIUDQNLQJ
DDQQXDO\HDUV LQ JURXS

SOHDVH SURFHHG WR QH



SDJH RI
ODWXULW\ RI JURXS

SHFUXLWPHQW LQWHUQDO SURPRWLRQ QRW

*URXS PHHWLQJV
5HIXODHYWU\ LYKHQ WLPH QRWLILFDWLRQ

'XUDWLRQ

$LPVZKDW WKH\ DUH

$IHQGKRLY LW LV GHYHORSHG QRWLILHG

OLQXWAHKWR NHHSV WKHP DUH WKH\IRQR DUGHG

SWWHQGIIMIFHQRW UHSHUFXVVLRQV IRU DEVHQFH

5XOHV RQ FRQGXFWKDPIW WHKWL Q@UH

&RPPXQLFDWLRQ EHWZHHQ OHDGHU DQG RWKHU PHPEHUV

SBHUIRUPDQFB QG MXVWLI\

SOHDVH SURFHHG WR Q



SDJH RI
(( WHUQDO FRPRSWIKHWRBWHOV RXWVLGH FKDLQ
ZKR WKH\ DUH

GHJUHH RI FRPSHWLWLRQ MXVWLILFDWLRQ

((WHUQDO FR RMWWUHHDUIWRHVYVRQYVY RUIJDQLVDWLRQV RXWVLGH FKE
ZKR WKH\ DUH

GHJUHH RI FR RSHUDWLRQ MXVWLILFDWLRQ

,QWHUQDO FRRWHWUWRWHOV LQ FKDLQ
GHJUHH RI FRPSHWLWLRQ MXVWLILFDWLRQ

,QWHUQDO FRRWBKHDWRWHOYV LQ FKDLQ
GHJUHH RI FR RSHUDWLRQ MXVWLILFDWLRQ

2ZWKHU QRWHYV
1RQ YHUEDO EHKDYLRXU RI OHIIE®WUEHKDYLRXU RI OHDGHU

f..<fza ([SUHVVLRQV
3RVWXUH 7RQH
ORYHPHQWYV 6W\OH
fet+Sfeta 2WKHU

'RRU RSHQ FORVHG

(1



0$1%*,1* ',5(&725 ,17(59,(: )250 SDJH R
'DWH
1DPH
2UJDQLVDWLRQ
$GGUHVV
&RQWDFW EBEEBBBBBEBBBBBBBBBBBBBBBBBB

+LWRULFDO EDFNJURXQG RI KRVWNWO IRKDDQ\ EURPRXVBWLRQ

BURILOH DQG KLVWEHDWHR/I KV MWDODWJIHW PDUNHW
1 +RWHO

t+ +RWHO

1 +RWHO

t +RWHO

&R RSHWLYH PL[ HQFRXUDJHG LQ RUJDQLVDWLRQ

¥ ,V FRPSHWLWLRQ HQFRXUDJHG LQ WKH JFKYLIDQ UMHZG U
SURPRWLRQV LQWHUQDO H[WHUQDO PRWLYHV JLYHQ WI
WULSV

t ,V FR RSHUDWLRQ HQFRXUDJHG LQ WKH FKDLQ DQG LQ Zt

SOHDVH SURFHHG WR QHJ'



SDJH R
SBHUIRUPDQFH HYDOXDKRRDW LRV ERQ®H OV

+RWHO PDQDJHPHQW 6O0RTILFHBIOWIRUEHY E\ RUJDQLVDWLRQ"

&R RSHWLYH PL[ EHWZHHQ KRWHOV 60:*V LQ KRWHO FKDLQ
t '"HJUHH RI FRPSHWLWLRQ EHWZHMPE® MKDW ORIV KRWHOV

t '"HJUHH Rl FR RSHUDWLRQ EHWZHGQ MKBWQIV KRWHOV

&R RSHWLYH PL[ EHWZHHQ KRWHOV LQ &UHWH LQGXVWU\
t '"HJUHH RI FRPSHWLWLRQ EHWZBRG KRWWDIY LQ &UHWH

t '"HJUHH Rl FR RSHUDWLRQ EHWZ HDH)®G WRRWWQMW LQ &UHWH

(1
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7KLV DSSHQGL[ LQFOXGHYV
T 2EVHUYDWLRQ QRWHV IURP JU
PHHWLQJV
R $OGHPDU FDVHYV
R ODULYVY FDVHV



BBEBBBBBBBBBBBBBBB&RPPXQLFDWLRQBRBBBBEBEBEERBRGEEEERBBBBBBBBBBBBBBBB6HDWLQJ DUUDQJHPHQWYV
6W\ORIUPDO GLVFLSOLQHG $JHQGD SUHSHOBGVHIGI PEHRDBHSHKWHLOW L Q J ‘ T /IRFDWERLEGIH PHHWLQJ
PLQXWHYV DIWHU PHHWLQJ '"HVFUL SWKIHRRHHWLQJ UDQ OLNH D ERDUG RI ‘ URRP DW WKH KRWHO
/IHDGHXWFLOLWDWHY GLVFXVVLRQ ILUVW GHSHRIOWRUYVRPMDINHRROBWURQZDQEK WKH OHDGHU DFWLORDDGMUWY DW KHDG SRVLWLRQ
WKHQ LQYLWHV PHPEHUV WR GLVFXVV L¥XPHVPDFF RUIGH PH W\R LQIHOED LHQUD DJHQ G D GULYI-?Q‘DQFGI WDEOH VHFUHWDU\ RQ KLV ULJKW
Yy URXQG URELQ IDVKLRQ :KHQ LVVXHV DURFXNIHGIRQKSUREDHID \VRRFRBQWMWY JDYH WKH LPSUHVVIORH® EHUNWDWHG URXQG WKH
RQ WKHP DQG WKHQ DVNV PHPEHUV UHO®MMHGE WIRHLY VX R WWRKGILF AWM @LWBYV WR LOQWHUDFW IRY VKDSHG WDEOH

RQH DQRWKHU WR UHVROYH LVVXHV ([SUHVRDRQYJFRQRBDHAY WKURXJIKRXW - 888
DOZD\V KDV D ORZ WRQH VOLJKWO\ VDUFDVWLF EXW VWULFW DQG GLUHFW

OHPEHD®O HQFRXUDJHG WR GLVFXVV DQG ZLWK RQH DQRWKHU

OHHW DV HYHMRXBHHN VDPH GD\ WLPH SDUWLFLSDQWYV

6W\@HPL IRUPDO GLVFLSOLQHG $JHQG B HIOMISO UPHFGEEDMI ROBIY \P HPHHM 1MQ. D J /IREDWERLGIJH PHHWLQJ
PLQXWHV DIWHU PHHWLQJ "HVFULSVMKIHRPHHWLQJ ZDV YHU\ DJHQGD GULYHQ URRP DW WKH KRWHO
/HDGHIFLOLWDWHY GLVFXVVLRQ JRHV GRIZ® IRFXVEHD RQVIURERHPGVQRODYLQJ /HDGWIUWV DW KHDG

VRPH LQIRUPDWLRQ 7KHQ LQYLWHV PHPEHUV WR GLVFXVV RQ LVVXHV LQ SRVLWLRQ
KLHUDUFKLFDO RUGHU DVVLVWDQW PDQDJHUV ILUVW WKHQ RWKHUV HPEHWHDWHG URXQG WKH
OHPEHD®O HQFRXUDJHG WR GLVFXVV ‘ o FLUFOH VKDSHG WDEOHYV

OHHW DV HYHRXBHHN VDPH GD\ WLPH
SDUWLFLSDQWYV

6W\ORHUPDO TXLWH WHQVH $JHQGD SUHSBODG/IHB | RPWKRBB\RFIODIVVURRP /IRFDWOL@RB®YHQWY KDOO DW WKH
PLQXWHYVY DIWHU PHHWLQJ '"HVFULSWLRXQ)YH WKH LPSUHVVLRQ RI D OHFW+XUH ZLWKRWHO

/IHDGBHUUHFWY GLVFXVVLRQ JLYHV GLUHFWLYM\D QR EQWRHHMWOROGBOQ® QG RiWKHMsVB&BEﬁ@EHUV/HDK}MLLWV DW FHQWUH SRVLWLRQ
LQYLWHYV VSHFLILF SHUVRQV WR UHVSRQ@G R @ WSHHFG T WR LB YR/ LOQVWUXFW PHPEHUV DRQG PDNHRVXOWHJIJH WDEOH VHFUHWDU\ RQ KLV

OHPEHMWRLQ LQ WKH GLVFXVVLRQV ZKHQWKIOHY /K LQWMMHKGEWRQ zDV XQGHUVYWRRG 3 ULJKW
l\DNOHHW DV BIYWHWWRXZHHN VDPH GD\ WLPH ¢ 0 7! OHPEHUND WRIRZ YV
- R

[T
SDUWLFLSDQWYV

7DEOH $ OHHWLQJ FKDUDFWHULVWLFV RI $OGHPDU V¥RMXWHOHF DWXIRIHPHQWHIW RKOWLQRWHUBRQIWPHQMW V
FKDLU SRVLWLRQV 2WKHU REMHFWYVY UHSUHVHQW VKDSH RI WDEOH



BBBBBBBS8BBBEBQLFDWLRGB RBBBEBBBFEBREBE B BB BB BB\BBBBBGBBBBBBBBB 6HDWLQJ DUUDQJHPHQWYV

6W\@HRRUPDO $JHQGD SUHSDUHG EFHRWH & HPHMAEXEK RWHWLQ J ‘ R/ /IREDWDR POIHWLQJ
PLQXWHV DIWHU PHHWLQJ "HVFULSWLRIYH WKH LPSUHVVLRQ WK D URRP DW WKH KRWHO
72 I[HDGWIDAV D IHZ WKLQJV KH KDV SUHBDNWGQD QP BRHHQW LQLWQHE/ DFTXDLQWDQFHYV ZLWK WKHHDGHWIULWY DW KHDG
DVNV DVVLVWDQW PDQDJHU WR FRQWE R KHEWQY HUWRWHU BHWBLOR P EYHQW ZKLFK DOO ZRXOG SRVLWLRQ
ZLQYLWHV GLVFXVVLRQ IURP PHPEHUVWRRQHUD XY WV MPRZDBEQG WKH WDEOM/ - (7' DVVLVWDQW WR KLV ULJKW
OHPEHUQYLWHG WR GLVFXVV URXQG URELQ IDVKLRQ OHPEHWWDWHG
OHHW DV DHYHRXS GD\V YDULHG WLPH GD\ SDUWLFLSDQWR/XQG RYDO WDEOH
6W\OKLWH IRUPDO $JHQGD SUHSDUIBE EBIWRUG PHMAD BRI WL Q J 1 I/RFDWDR RPOHWLQJ
PLOQXWHV DIWHU PHHWLQJ "HVFULSMKIHRQHDGHU PDLQO\ WDONLQJ G QNLDJ URRP DW WKH KRWHO
/HDGMRQWUROV WKH GLVFXVVLRQ JRRIY FSRRIZFOH Q WHQ GXOHNWH RQV DIWH U &@ng_WHP /HDGWIULWV DW KHDG
7LQYLWHV PHPEHUV WR FRPPHQW DW WKH HQG RI HDFK LWHP I 5 SRVLWLRQ RI WDEOH

BUISUHVVLRQV FKDQJH GXULQJ PHHWLQJ WR H[SUHVV QRQ & DVYLVWDQW RQ KLV OHIW
QHJRWLDELOLW\ RQ LVVXH OHDGHU UDLVHV KLV YRLFH VODPV OLJKWG3R RCQ X @V X OE%EH‘WH/DWHG
GHVN DQG WRQH EHFRPHV LPSRVLQJ URXQG X VKDSHG WDEOH
OHPEHUWYLWHG WR GLVFXVV 6RPH SDUDOOHO WDONLQJ DW D ORZ SDUWLFLSDOWY
WRQH EHWZHHQ PHPEHUV
OHHW DV HYUBXS GD\V YDBBBBBEBBH GD\

6W\OHWH LQIRUPDO UHOD[HG $JH BGID B WHSD PHIGY B IPIHRRI W L Q J B /IRFDWRLPRHWLQJ
PHHWLQJ PLOQXWHV DIWHU PHHWLQIJHVFULSWLRSSHDUHG DV LI WKH DLP IQV\QHQ B URRP DW WKH KRWHO
/HDGEWUDYHV WKH URRP IRU D ODUJH BRWWQR QIR WIQHUMOMHDWLRQ IURP ZRUN 7KH DGHU/HDGH@LWLDOO\ VLWV DW

%HJILQV WKH GLVFXVVLRQ LQYLWHERKPEHGEWWR BRQW IOQHOHG HAK LODAWLFDOO\ PRYLQW URXQ®HDG SRVLWLRQ RI WDEOH
KH ZDONV URXQG WKH WDEOH WRXFKWQI WDWWH QD PHBROHQRQ WKH IDVKLRQ ZKLOVWEWKH UPIRWHY DERXW PRVWO\
VKRXOGHU ZHUH VHDWHG OHPEHWNWDWHG
OHPEHWQWHUUXSW HDFK RWKHU DOEHLW LQ D SROLWH zD\ 8 8 8 8 URXQG X VKDSHG WDEOH
+XPRXU VRPH MRNHV VDLG SDUWLFLSDQWYV

OHHW DV DMDWURKKIBVW WZLFH D PRQWK YDULHG WLPH GD\

6W\OKLWH LQIRUPDO YHU\ WHQVH $5HQO W ISG HEHNBEG KRURWBIS\ VHVVLRQ C /RFDWWRE®
PHHWLQJ PLQXWHV DIWHU PHHWLQJHVFULSWKIlRRHHWLQJ UHVHPEOHG D IRUXP OHDGHUfV RIILFH
/HDGEHDYHV WKH URRP IRU VRPH WLPKRWIR PIHWDY WR H[SUHVVLQJ IUXVWUDWLRQVp .\ i OWHD G WD WHG
JRYHUQPHQW LQVSHFWRU *RHV GRZQLNH QGIHGWEBY QW PHHIWINQJI "DW WKH VWDUY& M' HEDIBKHLW G GHVN ZKLOVW
PHPEHUV WR FRPPHQW DW WKH HQG RD H® RNV KWHR VXHV WKDW ZH ZL0O GLVFXVV WH& KIDQY W RR P
OHPEH®NUDOOHO WDONLQJ LQWHUUMSVOINEGY DERRW EWKRYMW GIRWEHU DV D JURXS RU., ,,. ,. OHPEHWWDWHG
RWKHUV IUHHO\ /HDGHU GLVDSSURYDQGDYRBREBO\VD \XDEB@QHUDOI WRQH R I o URXQG WKH FRIIHH
NQRZ ZKHWKHU \RX QRWHG WKDW W @ QLLERQL f KFAKSIQ kzH DG QW K L V WDEOH
DOVR GLVDSSURYLQJ RI OHDGHUTV UHRGREYW QRIQPHIBUWROPSO\ uPHY WKH OHDGHMQWLFLSDQWV
OHHW DV HYHBRXBHHN YDULHG WLPHUMDPMUULQJ WR SUHYLRXV GLVFXVVLRQV ZLWK

PHPEHUV RQ D JURXS RU LQGLYLGXDO EDVLV EHWZHHQ

PHPEHUV ZKR DUH IHG XS ZLWK HDFK RWKHU WKHLU

ZRUN Q IDFW WKLV ZDV WKH RQO\ PDQDJHPHQW JURXS

ZKHUHE\ D PHPEHU H[SUHVVHG GLVVDWLVIDFWLRQ ZLWK

KLV MRE

7DEOH $ OHHWLQJ FKDUDFWHULVWLFV RI18MH VRURWB BOMD O XHDRIHYW BRERSXQGHU VHDWLQJ DUUD (
FKDLU SRVLWLRQV 2WKHU REMHFWV UHSUHVHQW VKDSH RI WDEOH



5()(5(1&(6

$EHUFRPELH 0 +LFNPDQ 0 -RKQVRQ 0 / D®&E QHZKOHQJIXLQ
GLFWLRQDU\ IRHIZELRWDNRIBHQIXLQ %RRNV

$GDLU - (IIHFWLYH 7HDPR®RRQGBQDH %YRRNYV

$GOHU 1 - ,QWEWHEBOWLRQDO GLPHQVLRQV &UQFUDDWIWRW 2R
BRXWKZHVWHUQ

$GOHU 5RQDOG % DQG *HRUJH SKREGEPDQOVWD QG MWK HEPWORQRP P X
7H[DV +DUFRXUW %UDFH &ROOHJH 3XEOLVKHUYV

$OOLVRQ * TVVHQFH RI GHFLVLRQ ([SODLQLQ ¥ RAMMR QX HDWWQ
%URZQ DQG &RPSDQ\

$OSHU 6 TMRVYROG ' DQG . 6 6DZ S,QWHUGHSHQGHQF
PDNLQJ DQWHFHGHQWYV WR HIIHEWILD/GL |DMAIRRBRD@D Y4 KK D WIHRDW VI
'HFLVLRQ 3URFKHVVHV

$OOSRUW * S+LVWRULFDO %DFNJURXQG RI PRGHUQ VREF
+DQGERRN RI VRFLDO BDMFRRORVHWWY $GGLVRQ :HVOH\

$OSHU 6 TMRVYROG ' DQG . 6 /DZ S,QWHUGHSHQGHQF
PDNLQJ $QWHFHGHQWYV WR HIIHRWINMARHLVHOLFP@H® JHLOIKDNYHBRPYV |
'"HFLVLRQ 3URFHVVHV $SU 1HZ <RUN

$PDVRQ $ & DQG ' 0 6FZHLJHU S5HVROYLQJ WKH SDUD:
PDNQLQJ DQG RUJDQL]DWQAWHADQDIHIRRDPD®RHHIQDO RI &RQIOLF\

$QFRQD ' * 32XWZDUG ERXQG B6WUDWHJILHY¥FORAHPHRP VX
ODQDJHPHQW -RXUQDO

$QFRQD ' * DQG ' ) &DOGZHOO 3'HPRJUDSK\ DQG GHVLJC
SHUIRUPDWQMLYVDWLRQ 6FLHQFH

$QFRQD '* DQG ' $ 1DGOHU “"7RS KDWV DQG H[HFXWLYH
6ORDQ ODQDJHPMHIOM 5HYLHZ

$QIXVR 37HDP EDVHG SD\ VKRNOKR QEHQIRRKFHQDIXDOLW\ -
$SSOHPDQ 3 'DUZIMBIZ <RUN : : 1RUWRQ &RPSDQ\

$UFKHU 5 DQG - %20RWEDRYGRQ 5LFKDUG ' ,UZLQ D 7LPHV +L
*URXS ,QF

$UJRWH / DQG - ( OF*UDWK 3*URXS SURFHVVHV LQ RUJD
& |/ &RRSHU DQG , 7 5REWHUMDRMQLR@NO UHYLHZ RI LQGXVWU
SVV\FKRORJ\ 1HZ <RUN :LOH\

$UJVWULYV & ,QWHJIJUDWLQJ WKH LQGLYIHZXPRUDNQG. BHUDQLVDWLRQ

$UPVWURQJ 0 $ +DWIGERBRN RI 3HUVRQQHO /RDGRIH P. R QW 33D
ILPLWHG

$UPVWURQJ 57HDPLQJ XS IR US5H[F HOUPHQAHR QJ 3XEOLVKLQJ

$WFKLQVRQ 7 % uM7KH P\WKYV +HHIDHOABIORRDHH V[IHW XWIDVFRVLR Q



$SWNLQVRQ 3 ( 3& UH D \W D QD FIXPKXW D60 B K DFHW

$XVWLQ - 7 %R\OH . $ DQG - & - DQG /XDOKDWL 3¢
RUJDQLVDWLRQDO VFLHQAH DAIVHDWERRQBDY SHVYHMUHK OHWKRGV
$YULFK 3 HG (QJOLVK WXMNXVODWLR QS )MNRBRW RLFYROXW
%DFKUDFK 3 DQG 0 6 %DUDW] $ P HAKIHF W@ R3 RIDARMM. IRD G BZEH H (

%DOHV 5 ),QWHUDFWLRQ SURFHVY DQDO\VLYVY $ PHWRBGQAQRU W
0$ $GGLVRQ :HVOH\

%DOHV 5 ) 3+RZ SHRSOH BG WHQW EM A @ PAROUFNG QFHV ~

%DQWHO . $ DQG 6 -DFNVRQ 37RS PDQDJHPHQW DQG
FRPSRVLWLRQ RI WKH W HDNPUBDNH IDF @D QHOUHH@PHHY'W -RX U QDO

%DUURQ 5 $ DQG - *WHHKOFHEXU LQ RUHMHGKDPWLIRIKWY 0$ $
DQG %DFRQ

%DUVDGH 6 * :DUG $ - 7XUQHU - ' ) DQG - $ B6RQQHQIHOCGC
PRGHO RI DIIHFWLYH GLYHUVLW\GPQ QLR/'SVE D WD YH P 6RL QFHHD B X D'W
%DUWRO . 0O DQG / ) +DJPDQQ 37HDP EDVHG SD\ SODQ\
&RPSHQVDWLRQ DQG %HQHILWY 5HYLHZ

%DVV % 0 3)URP WUDQVDFWLRQDQUWRQW VD QY RRUPD W QRE@D
%DYHODV $ 3@ RPPXQLFDWLRQ SDWWHUQV LQ WDVN RULH
=DQGHU HGV UG HG

%HOELQ 5 OHDP UROHWVDRUBRWXWWHUZRUWK +HLQHPDQQ
%HOELQ 5 ODQDJHULDMRYGIRE®V+HLQHPDQQ

%HQWKDP - DQG 7 3ROKKHWXRG\ DVHGFWHGLXP RI H[SUHVVLRQ
FRXUVH JLYHQ DW WKH ,QVWL)RQ®RIQR BERONIP HRBN Y\ ) $UGN V

WHUFKHLG ( 3, QWHUSHUVRQDO DWWUDFWLRDORRGERRN /RQG]
6RFLDO 3V\FKRORJ\1HZ <RUN 5DQGRP +RXVH

%HUJHU 3 DQG 7 /XFKRDUMRFLDO FRQVWIXEF®QRWVHR I 3HKDALY %
/WG

%HUJPDQQ 7 - DQG .3 'H OHXVH S'LDIJQRVLQJ ZKHWKHU
HPSRZHU ZRUN WHDPAXPD @ D3HH RWXIEH 30DQQLQJ

%HWWHQKDXVHQ . DQG - . OXUQLJKDQ 37KH HPHUJHQFF
PDNLQJ JYRREQLVWUDWLYH 6FLHQFH 4XDWHUO\

%LUGZKLVWHOQLGHYLFV DQG FRQWH[W HVVD\V R@RE®RGRH RWLR
*RIIPDQ ( DQG ' +\PHV/KH 8QH®NUVLW\ RI 3HQQV\OYDQLD 3XEC
DQG &RPPXQARDOWIL®RMOSKLD 8QLYHUVLW\ RI 3HQQV\OYDQLD 3UHV

%RQQHU +*URXS G\QDPLFV 3ULQFLSOHX DRUMN DSBQD B BWALLRHAY



WDNH 5 DQG - ORKWRP@QDJIJHURXYWRBRG 86% *XOI 3IXEOLVKLQJ

%YRWWJIHU 3 DQG 3 : <HWWRQ 33Q LQWHJUDWLRQ RI SUR
JURXS SUREOHP VRO YAWID QHVYDRMWARDIDFH % HKDYLRXU DQG +XPDC

%UDG\ & 8QLWHG 6WDWHYV IRUHLJQ SROLF\ WRZDUGV &DPERGLI
+RXQGPLOOV ODFPLOODQ 3UHVV /WG

%UDG\ & DQG 7 %MDEV RI WKH JDPH %XVLQRQBRQ S)Q0Q DHUFI\D
7LPHV 3UHQWLFH +DOO DQ LPSULQW RI 3HDUVRQ (GXFDWLRQ

%UHZHU 0 % DQG 5 - %URZQ S, QWHUJURXS UHODWLRQV
ILQG]H\ (GV 7TKGKKDZ GERRN RI VRFLDO SVIRKR@®RIN OF*UDZ +LOO

%URFNQHU - 6LHJDO 3 $ 'DO\ - 3 7\OHU 7 DQG & 0DUW
PRGHUDWLQJ HIITHFW RI| BRE&WIFRPHVIDIXWRUDE LEFULWQFH 4XDUWHUO\

%URZQ . $ 3([sODLQLQJ SRRU JURXS SHUKWWDRDHARHRIDQ |
ODQDJHPHQW 5HYLHZ

%XFKKRO] 6 DQG 7& bBHRIWKLQJ WKH KLJK SHUIRRPEP® Q AHO MAHD®R Q\
,QF

%XOOHU 3 ) DQG & + %HOO -U S(ITHFWV RI WHDP EXLO!
ILHOG H[SHMBDBHEWRI ODQDJHPHQW -RXUQDO

%XOORFN $0DQ 6WDOO\EUDVV 20LYHU DQG 6WHSHKRQWR@EO!
'LFWLRQDU\ RI ORGRQGRIXR)RIXWDQD 3UHVV DQ LPSULQW RI +DU

%XUUHOO * DQG * ORRLUIDMRILFDO SDUDGLJPV DQ & ORBUIHIDUKIRW W |
*RZHU 3XEOLFDWLRQV

%XWOHU 5 'HFLVLRQ PDNLQJ 2UUQ GL VERMQIRRYQ 7KRPE/RQ
/HDUQLQJ
&DPSLRQ 0 $ 3DSSHU ( O DQG * - OHGVNHU S5HO

FKDUDFWHULVWLFVY DQG HIIHFWLY BAHWRQRHBSONFBERORQ\DQG H

&DPSLRQ 0 $ OHGVNHU * - DQG $ & +LJJV S5HOD
FKDUDFWHULVWLFV DQG HIIHFWLYHQHVY | PSOLFBWURQWQ QRO (
3VIFKRORJ\

&DUUROO /DQJXDJH WKRXJKW DQG UHDOLW\ 6HOHFWHZL ZULWIL
<RUN 0,7 3UHVYV

&DUWZULIJKW ' DQG $ =DQGHWRXS ""QPWLFYG5S5H& HDUHK DQG 7
<RUN +DUSHU 5RZ

&DXGURQ 6 37KH LQGLYLGXHDWY BDWQWR VRHORDOFFHVYV ’
&KLOG - DQG 6 5RGULJIXHYV 37KH UROH RI VRFLDO LGH
NQRZOHGJH WKURXJK MRLQW YHQWXUHYVY ~ ,Q BKH SROHWNLPW R

PDQDJHPHQW HGXFRWGRQ 6DJH 3XELFDWLRQV

&KLOOLV - [/ SOXOWL VNLOOHG OXOWL OHYHOHG PXOWL W
XVH DQG NHHS WKHP BRQGET WeKHHQLW HAHPEB WKH 6 W XG\ RHIQVVRRQ 7HD
7, 8QLYHUVLW\ RI 1RUWK 7H[DV 3UHVV



&KXUFKPDQ & 3UHFLVLRQ DQG 2SWHAP PHOUWRLVZUIRHQWLFH +DOO
&LDOGLQL 5 UWOXHQFH O6FLHQRAMDQREBUINUDHMDWISHHJ&ROLQV
&ODUN 7 DQG ' *UHDWEDWEFK 5. QRZOHGJH OHJLWLPDWI
VWRU\WHOOLQJ 7KH H[DPSOH RI PDQDJHPHQW JXWXXMWLRDD &
&RQVXOWLQJ 3HUVSHFWLYHV LRXEG WKW URDQDRHBH QW MFRNYZIH-HO

&RKHQ 6 * DQG ' ( %DLOH\ 3:KDW PDNHV WHDPV ZRUN"
WKH VKRS IORRU R W-KRHXHQHFX R L YO @ X1 MWHH QW

&ROHPDQ - 6 36RFLDO FDSLWDO LQ $WKHLFDDWLRWDQ BRO
6RFLRORVXSSOHPHQW

&ROOLQV - & DQG - |, 3RXUOW WR ODQGWHE XFFHVVIXO KDELWYV
/IRQGRQ &HQWXU\ %XVLQHVYV

&R[ 7 + &XOWXUDO GLYHUVLBD QL QURQIDLY ERD WHRIQQHWW .RHKO'

&UDLQHU O©DQDJHPHQW LGHDV WKLQNHUV WKDWIFKDODROHE&G WKH
JLQDQFLDO 7LPHV 3UHQWLFH +DOO DQ LPSULQW RI 3HDUVRQ HG?>

'‘DUZLQ & UHSXEFBHVKHSSUHVVLRQ RI HPRWLRQ&KLRDPB® Q DC
8QLYHUVLW\ RI &KLFDJR 3UHVV

'‘DUZLQ - -RKQVRQ 3 DQGHYHGR®SQCRAY VWUDWHDULHORIR WB.FKDQ
JLQDQFLDO 7LPHV 3UHQWLFH +DOO DQ LPSULQW RI 3HDUVRQ HG>

‘DYLV ! S,PSOLFDWLRQV RI LQWHUDFWLRQ YHUVXV HIIHF
DWWUDFWLRQ RXHOPWMWA RQVYKIHULPHQWDO 6RFLDO 3VIAFKRORJ\

'H *HXV $ 7KH OLYLQJ FRPSDQ\ KDELWV IRU VXUYLYDO LQ D \
%RVWRQ 0$ +DUYDUG %XVLQHVV 6FKRRO

'"HQLVRQ ' 5 s:KDW LV WKH GLIITHUHQFH EHWZHHQ RUJDC
FOLPDWH" $ QDWLYHIV SRLQW RI YLHZ#Z RQHP\GRIFDDB € DRIH® B QMG b |

'HQJLQ 1 . DQG < 6 /LOQBRODQRGERRNGM 4XDOLWRWYDKY G RDMIMU
&% 6DJH 3XEOLFDWLRQV

'"HXWFK O D 3% WKHRU\ RI FRRSKXPDWLRHOD®/G FRVPSHWLWLR
'"HXWFK 0 E 3$Q H[SHULPHQWDO VWXG\ RI WKH HIITHFWV RI F

SURFHXPDQ 5HODWLRQV

'RQHOORQ $HDP WDON 7KH SRZHU R| ODQUWROVWRQ Q+IWHDP UG\ QdX
6FKRRO 3UHVV

'UR]GRZ 1 3@ RQVXOWLQJ LQ D FRQRXWHDD® VRURMD @ D JHPY
&RQVXAWKQJ

'"UXFNPDQ 5RIHOOH 5 0 DQGRQYHUVEDWHBPPXQLFDWLRQ V
DQG UHVHDUFK %HYHUO\ +LOOV &$ 6DJH 3XEOLFDWLRQV ,QF

"XWWRQ - ( '"XNHULFK - O DQG & 9 +DUTXDLO 32UJ
LGHQWLISGEPWQRWUDWLYH 6FLHQFH 4XDUWHUO\



(DUOH\ 3 & DQG * % 1RUWKFUDIW S*RDO VHWWLQJ UHYV
0 $ 5DKLP OPRDJILQJI &RQIOLFW $Q LQWIBGLVFLSOIH)D KERWDN S |
3UDHJHU

(FFOHV 5 * DQG + & :KLWH 33ULFH DQG DXWKRULW\ |
$PHULFDQ -RXUQDO BXSRFHRORW

(JDQ * 37KH VIOD®PZ VR B 8 V8 H'RGHR E H U

(LVHQKDUGW . 0 $$JHQF\ WKHRU\ $5Q GCHPAHR VPBQW JB® & (
SHYLHZ

(LVHQGKDUGW . 0 DQG & 6FKRRQKRYHQ 32UJDQL]DWLR

VWUDWHJ\ HQYLURQPHQW DQG JURZWK DPRQJ $G® L g H P WRFDQGLXY
6FLHQFH 4XDUWHUO\

(NPDQ 3 DQG ' .HOWQHU 3gQLYHUVDO IDFLDO H[SUHVVLR
QHZ ILQGLQJV ~ ,Q 8 & 6HJHUVWBRDY H WEDID 3F ROKFIQDLF DMEIVR Q
PHHWV FXOWXDKZDK 1- (UOEDXP

(NPDQ 3 DQG 5 - 'DYLGWRH) QDWXWGWRI HPRWLRQ )XQGDPHQV
<RUN 2[IRUG 8QLYHUVLW\ 3UHVV

(OOVZRUWK 3 & S6RPH LPSOLFDWLRQV RI FRIJQLWLYH DS
6WURQJIJPDQWHKSUQDWLRQDO UHYLHZ RI VWAGBEHRRBR HIPRMWLRQ

(Q] & % 37KH UROH RI YDOXH FRQJUXS$®PF L@L VYWD W IRYH @
4XDUWHUO\

(VVHV 9 0 +DGGRFN * DQG 0 3 =DQQD SODOXHV 6WHUF
RI LOWHUJURXR DWWLWXGHV =~ LQ ' 0 OD¥FINHAWDQ&ERJIQLWHERBL(
VWHUHRW\SLQJ ,QWHUDFWLYH SURFHVNHWRWONJ BRBPS SPHLLF BS MALY

(W]JLRQL $ $ FRASYDUDWLYH DQDO\WLYVY RI FRPSOH[ RUJDQLVD!'
DQRQG WKHLU FRRUGRI® DMKHV)UHH 3UHVV

(XQVRQ % UHSULQWARKDYLQUGLMORRILQJ \RXUFBIDN DQG
OF *UDZ +LOO %RRN &RPSDQ\

)O\QQ * S'LITHUHQW WHDPV GHPDQGHGVIRQOHDW- RS BD R |
JLVKHU 6 * +XQWHU 7 $ DQG : ' . ODFURVVRQ I7KH V

-RXUQDO RI 2FFXSDWLRQDO DQG 2UJDQLVDWLRQDO 3V\FKRORJ\

JLVNH 6 7 S6WHUHRW\SH SUHMXGLFH DQG GLVFULPLQDW
/ILQG]H\ (GV7KWKBQGERRN RI VRFLDO SV\FKRORJ\

JLVNH 6 7 DQG 6 / 1HXEHUJ 3$ FRQWLQXXP RI LPSUHVVL
LQGLYLGXDWLQJ SURFHVVHV ,QIOXHQFHV RI LQIRUPDWLRQ DQG
0 =DQQD$GEDQFHV LQ H[SHULPHQWD O 6\DRF LLIHJ FS VSFIPRBBIRLF 3UH)
JLVNH 6 7 DQG - % B5XVFKHU 31HJDWLYH LQWHUGHSHQG
Q' 0 ODFNLH DQG ' / $DIMHFOWRRRIJ@GWLRQ DQG VWHUHRW\SLQ
LQ JURXS SHUFHSWHRQRUN $FDGHPLF 3UHVYV

JLVNH 6 7 DQG 6 (6RFLUDRUFRUMAWRRBER OF*UDZ +LOO

JRUG - ' DQG / : )RUG 37KH UROH RI FRQYHUVDWLRQV



RUJDQLVERMDLGRHPA RI ODQDIHPHQW 5HYLHZ

JUHGHULFNVRQ % 3:KDW JRBG ODUHYZ SR VAHQLIHUHD B PRWE RRY R’
JULGMD 1 + 37KH SPBAVIRADHP BRWIFK®ORJLVW
JXUQKPDQ $ DQG DQG % *XQWHU S&RUSRUDWH FXOWXUH

/ &RRSHU DQG , 7 5REHQWWR@DWLREO® UHYLHZ RI LQGXVWU
SVIFKRORJ\

)XUQKDP $ 6WHHOH + DQG ' 3HQGOHWRQ 3$ SVA\FKRPHW
VHOIl SHUFHSWLRGU@IDXG RWRBFXSDWLRQDO DQG 2UJDQLVDWLRQLE

*HRFLWLHXKWWS Z727Z JHRFLWLHV FRP TXRWHJDUGHQ UHDOLWY K

*HRUJH $ / 34XDQWLWDWLYH DQG TXDOLWDWLYH DSSURDF
HG7UHQGV LQ FRQBMMHEDW D QDEL\YHMYVLW\ Rl ,00LQRLV 3UHVV
*HRUJH - 0 36WDWH RU WUDLW (IIHFWV RI SRVLWLYH P
-RXUQDO RI $SSOLHG 3V\FKRORJ\

*HRUJH - 0 DQG $ 3 %ULHI 3)HHOLQJ JRRG GRLQJ JRRG
ZRUN RUJDQL]DWLRQDO V3RGEWRQRIMADOHD RWORQNVLIQLS -
*HUVLFN & * 37LPH DQG WUDQVLWLRQ LQ ZRUN WHDPV
GHYHORSFBGWP\ RI ODQDJHPHQW -RXUQDO

*LEE - S'HIHQVLYH FRPPIDOFPWERPPXQLFDWLRQ

*PHOFK : + 3URGXFWLYLW\ WHDPV % HR\RREGWRX DEDL\D\GHL U-RKHV
6RQV ,QF

*ROGVPLWK : DQG 7K&OXMNDH QB X\FWMIHLIRND PIDXML QHVV %RRNV
*RRGPDQ 3 6 s, PSDFW Rl WDVN DQG WHFKQRORJ\ RQ JUR
HG'HVLJQLQJ HIIHFWLYH ZRBBDQ@URPWLVFR -RVVH\ %DVV

*UDFH * 7 K HF Q. QWXIX\PWILRRRQ BRQHRORWP +HOP

*UDHQ * % DQG 0 8KO %LHQ S5HODWLRQVKLS EDVHG DS

OHDGHU PHPEHU H[FKDQJH /0; WKHRU\ RI OHDGHUVKLS RYHU
GRPDLQ SHUNBEHWYKHS 4XDUWHUO\

*URVV 6 ( &RPSHQVDWLRQ IRU WHDPV +RZ WR GHVLJQ DQG L
VI\VWHPY <RUN $PHULFDQ ODQDJHPHQW $VVRFLDWLRQ

*UXHQIHOG ' + O0DQQL[ ( $ :LOOLDPV . < DQG O $ 1HDOH
GHFLVLRQ PDNLQJ +RZ PHPEHU IDPLOLDULW\ DQG LQIRUPDW
SHUIRUPDUWQIMHLYVDWLRQDO %HKDYLRXU DQG +XPDQ 'HFLVLRQ 3UF

*X]]JR 5 $ DQG * ( B6KHD 3*URXS SHUIRUPDQFH DQG LQWH
,Q 0 $ 'XQHWWH DQG / PDGEAERRKRN (BFNVLQGXVWULDO DQG RUJDQ
3DOR $OWR &$ &RQVXOWLQJ 3V\FKRORJLVW 3UHVV

+DFNPDQ - 5 37KH GHVLJQ RI ZRUN WHDRPNGERRBN-RL
RUJDQL]DWLRQDO EHKQYQRXRRG &OLIIV 1- 3UHQWLFH +DOO

+DFNPDQ - 5 S*URXS LQIOXHQFHY RQ LQGLYLGXDOV LQ RL



0 +RXJK {BQYGERRN RILQGXVWULDO DQG RUJDQLIDWR R@NRS &
&RQVXOWLQJ 3VIFKRORJLVWYV 3UHVV

+DPEULFN ' & &KR 7 6 DQG 0 - &KHQ STKH LQIOXH
KHWHURJHQHLW\ RQ ILUPHNIPERR Y MW IDWMLLYYHH PBEYHQ FH 4XDUWHUO\

+DPEULFN ' & 37RS PDQDJHPHQW JURXSVY $ FRQFHSWXDC
WKH pWHDPYT ODEHO = ,Q % 0 6WDMHURBUFK L&XRRU@IL]DGM RQIL
*UHHQZLFK &7 -%$, 3UHVYV

+DQG\ & % 8Q GHWE WD QGLQJ MRUNBRQ |BWQROM %RRNV /LPLW
+DUG\ & 38QGHUVWDQGLQJ SRZHU E WdLW QV KD ERXWWQ V@
ODQDJHPH@B®HFLDO LVVXH 6 6

+DUROG ' 0 3 PSURYLQJ WKH SHUIRUPDQFH HIIHFWLYHQH\
VHOHFWLRQ RI LQWHEFDIEHWLRQ /MQUDMRHMW 5HYLHZ

+DUU\ 0 - 6,QIRUPDWLRQ V\WWHPV LQ EXVLQHVV /RQGRQ 3L\
/IRQJPDQ *URXS 8. /ILPLWHG

+DUU\ 0 - 6 ,QIRUPDWLRQ DQG P DQMRQHPRI® W3MWPWBRPIYXEOLV
GLYLVLRQ RI /RQJPDQ *URXS 8. /[LPLWHG

+DZN ( - 3@ XOWXUH DQG UBHENYRY QHBDARXQBIDI DFW °
+HXHU 5 - -3W\FKRORJ\ RI ,QWHO COLVKIQFHNRQD B\GLY &HQWH
VWXG\ R LQWHOOLJHQFH &HQWUDO L QWHOOLJF
KWWS ZZZ RGFL JRY FVL ERFNV LQGH[ KWPO

+LOO 6 SRPSHVOMW LRQ DQG ARIGRDR O+ DIVD ZRNQ (G X F
%RRNV /WG

+LOWRQ - / DQG : YRQ +LSSH®QXDO 56HWHMERW\SH¥KRORJ\
+RGJH 5 DQG * .UHVV UH S USRI DRO V HEFAIS FREADILLFRVDHW LIRRO L W\ 3

LQ DVVRFLDWLRQ ZLWK %ODFNZHOO 3XEOLVKHUV /WG
+RGIJHWWY 520JDQLVDWLRQDO %HKDYLRDHZ <RKHR WD B BICO ®WDIF B
+RIVWDGWHU 5 7KH YRIJXH RI 6SHQFHU "~ LQ 3 $SSOHPDQ

+RIVWHGH *&XOWXUHYV FRQVHTXHQFHYVY LQWHUQDWLRQDO GL
/IRQGRQ 6DJH 3XEOLFDWLRQV

+RIVWHGH * 32UJDQLVDWLRQ FXDWXWH VIRQIGRBROBERPVRQ
/JHDUQLQJ

+RPDQV * & 7KH KXPDQIHIRXBUN +DUFRXUW %UDFH DQG :RUOG

+RQH\ZHOO - $ 'LFNLQVRQ $0 DQG $ 3ROLQJ 3 QGLYL
LQGLYLGXDO DQG JUR XBV SDK RFRRUW E QR OHZHARIWG

+XF]J\QVNL $O0DQDJHPHQW *XUXV :KDW PDNHV WKHRQB®® KRZ
5RXWOHGJH

+XF]\QVNL $ DQG ' %XFKDQDIDQLVDWIKRBGO EHKDYLRXU DQ
+DUORZ (QJODQG )LQDQFLDO 7LPHV DQ LPSULQW RI 3HDUVRQ (



+XVVHLQ 5 7 3,QIRUPDO JURXSYV /IDH®HBHWKWIKI. D QQ R BIIRE
'"HYHORSPHQW -RXUQDO

,VHQ $ 0 DQG 5 $ %DURQ S3RVLWLYH DIIHFW DV D IDFWR
6WDzZ DQG / /| &XPBHYHW UK LQ RUIJDQL]DWLRQDOHHHKD¥KR XU
-$, BUHVYV

,VHQ $ 0 1\JUHQ 7 ( DQG ) * $VE\ 37KH LQIOXHQFH R
XWLOLW\ Rl JDLQV DQG ORVVRIXU QW PV RY RAM Z\RRIQUKO W H DUQ @ N6 R F L

,ZVHQ $ 0 33RVLWLYH DIIHFW FRJQLWLYH SURFHVVHV DQC
$GYDQFHV LQ H[SHULPHQWDO VRFLDO SV\FKRORJ\

,VHQEHUJ ' - 3+RZ VHQLROU PDQGJIHW XV LY KYYRYHPEHZ
'"HFHPEHU

-DFNVRQ 1 DQG 3 S5&DNWKALQINLQJ RUJDQL]PMULARRD O( EHXKDYE R XIUQ L
7LPHV DQ LPSULQW RI 3HDUVRQ (GXFDWLRQ /LPLWHG

-DFNVRQ - S1RUPDWLYH SRZ6RFDRGRBRRDOL & WWKRRWEN QML G |

-DFRE 3 ( )OLQN - - DQG + / 6KXFNPDQ SODOXHV DQG
VXSSOHPHDRH $PHMULFDQ %YHKDYLRXUDO 6FLHQWLVW

-DQLV , /O9LFWLPV R JURXNIWRIQLQPE$ +RXIKWRQ OLIIOLQ

-DIJR $ * 3/ HDGHUVKLS SHUVSHFWML.QBYHP® QWKHFRFUHQRIE U

-DQ] % ' &ROTXLWW - $ DQG 5 $ 1RH 3.QRZOHGJH ZRL
DXWRQRP\ LQWHUGHSHQGHQFH WHDP GHYHORSBHQWRQmQM® F
3V\FKRORJ\

-DUERH 6 3:KDW ZH NQRZ DERXW LQGLYLGXDO SHUIRUPDQF
0 3KLOOLSVY 7HDFKGQJ KRZ WR ZRUN LRUARRGV1- $EOH[ 3XEO
&RUSRUDWLRQ

-HKQ . $ 1RUWKFUDIW * % DQG 0 $ 1HDOH 3:K\ GLIIHL
VWXG\ RI GLYHUVLW\ FRQIOLFW D@GPIQOQUMWPDWEMHL®FEZR QR Bl

-HKQ . $ &KDGZLFN & DQG 6 0 % 7KDWFKHU 37R DJUH
YDOXH FRQJUXHQFH LQGLYLGXDO GHPRJUDSKLF GLVVLPLODUL
,QWHUQDWLRQDO -RXUQDO RI| &RQIOLFW ODQDJHPHQW

-HKQ . $ 1RUWKFUDIW * % DQG 0O $ 1HDOH 32SHQLQJ
GLYHUVLW\ FRQIOLFW DQG SHUIRUPDQFHSEQ ZRRW RU XS JBPIS
PHHWERQQFLQDWWL 2+

-HKQ . % %$ PXOWLPHWKRG H[DPLQDWLRQ RI WKH EHQHILW
$GPLQLVWUDWLYH 6FLHQFH 4XDUWHUO\

-HUYLV 5 37KH FRVWV RI WKH TXDQWLWDWLYH VWXG\ RI
.QRUU - 1 5RVHCRIDQWHGW®LQJ DSSURDFKHV LGQUL@WHWRRWBRQOP
8QLYHUVLW\ 3UHVV

-HUYLV 5 3HUFHSWLRQ DQG PLVSHUFHSWLRQ QFRHWER®W H W Q DIVLLRX



S8QLYHUVLW\ 3UHVYV

-LFN 7 ' S0L[LQJ TXDOLWDWLYH DQG TXDQWLWDWLYH
$GPLQLVWUDWLYH 6FREGIXQFFH 4XDUWHUO\

-RKQVRQ ' : DQG 5 7 &RRBHRIDWLRQ DQG &RPSHWLWLRQ 7K
(GLQD 01 ,QWHUDFWLRQ %RRN &RPSDQ\

-RKQVRQ ' : -RKQVRQ 5 DQG ' $QGHUVRQ 36RFLDO
FOLPPRWH/QDO RI 3V\FKRORJ\

-RQHV * 5 DQG - 0 *HRUJH 37KH H[SHULHQFH DQG HYRC(
RSHUDWLRQ D @G D/GHHPR ZRIUND QDJIJHPHQW 5HYLHZ

.DKQ : % S5HODWLRQDO V\WWHPVY DW ZRUN =~ ,Q % 0 6V
5HVHDUFK LQ RUJDQLVDWLRQUHHQYYIEFRX &7 -$, 3UHVV

.DVW ) ( DQG - ( 5RVHQ]ZH2UJDQLVDWGRAGDQG ODQDJHPHQ)
$SSURDFAR <RUN OF *UDZ +LOO

.DVW )JUHHPRQW ( DQG -DPHV ( 5RVHQIXQILVDWLRQ WK & GLDALIRI
6\WWHPV DQG &RQWL QBHQMRUNS SLFRDBE +L0OO

.DKQ 5 DQG ' .DW] 3/ HDGHUVKLS SUDFWLFHV LQ UHODW
&DUWZULJIJKW DQG $ =DQ8MKB G\QDP(IGFW UHYHD KKRUN KHRWSHU D
5RZ

.DW]J]HQEDFK -7™MDPV DW WKH WRS 8QOHDVKLQJ WKH SRWHQWL
OHDGHRVWRQ 0% +DUYDUG %XVLQHVYVY 6FKRRO 3UHVV

.HOOHU &5 7 S3BUHGLFWRUV RI WKH SHUIRUPDQFH RI SURN
RUJDQL]IBWDRDREHW\'RI ODQDJHPHQW 5HYLHZ

.HOO\ / XHKQ 6 DQG 0 OF&RPE S3(YDOXDWLQJ KRZ LQGL
RXWFRPHV =~ ,Q * 0 BHKDBRLGY KRE@ WR ZRUN LRUIARRGSV1- $EOH
3XEOLVKLQJ &RUSRUDWLRQ

.HOOH\ + DQG $ 6WDKHOVNL S6RFLDO LOQWHUDFWLRQ ED\
DERXW RRXUHQVO RI 3BHUVRQDOLW\ DQG 6RFLDO 3V\FKRORJ\

.HOWQHU - *URXS GLVFXVVURIZ SBRRHVRQJPDQV *UHHQ &R

LJIXQGX 0 1 37DVN LQWHUGHSHQGHQF H2 DI MPEV IGRHYD (
%HKDYLRU DQG +XPDQ SHUIRUPDQFH

.LUNPDQ % / DQG ' / 6KDSLUR S38QGHUVWDQGRRQO K\ W
*URXS 5HVHDUFK

.LYLPDNL O DQG (ORYDLQLR 3¢ VKRUW YHUVLRQ RI WKH
DQG SV\FKRPHWU-IRXBQR®OHR W2LHNWXSDWLRQDO DQG 2UJPDXRIHWDWLR

_.OLPHFNL 5 DQG + /DVVOHEHQ 30RGHV RI RUJDQLVDWL
HPSLULFDO V@XIHPHQW /HDUQLQJ

.RIJORZVNL 6 : - &KDR * 7 6PLWK ( 0O DQG - +HGOXQG
6WUDWHIJLHY LOWHUYHQWLRQV DQG UHVHDUFK LPSOLFDWLRQ"
,QWHUQDWLRQDO UHYLHZ RI LQGXVWULDO DQHRUYRDQL]DWHRQD



.UDFNKDUGW ' DQG - 5 +DQVRQ 5,QIRUPDO GBDWYRUBYV W
%XVLQHVYV -XKY LK XV W

.UDPHU 5 0 DQG ' 0 OHVVLFN SI*HWWLQJ E\ ZLWK D OLWV
SDUDQRLD DQG LWV UROH LQ LQWHUJURRS® HAIHQRWXSRORIQL Y LE
LOQWHUJURXS EHKDYDKXDK 1- /DZUHQFH (UOEDXP $VVRFLDWHYV

.UDPHU 5 0 37KH VLQLVWHU DWWULEXWLRQ HUURU 3DU
RUJDQL]DWWR@BWLRQ DQG (PRWLRQ

.UDPHU 5 O 3, QWHUJURXS UHODWLRQV DQG RUJDQL]DWLE
SURFHVVHVY = ,Q % 0 6WDZ DQBHNHDRRRPLQ@ R ICEYLIDWLRQ EHK
*UHHQZLFK &7 -$, 3UHVV

IDELDQFD * %UbDVV ' - DQG % *UD\ S6RFLDO QHWZR
FRQIOLFW 7KH UROH RI QHIJDWLYH UHO®BRLR Q¥R QI HDRIGWW IRLXUK

IDENH\ / . 37RZDUG D WKHRU\ RI FRPPXQLFDWLYH LQ\
ZRUNJUBRBGHP\ Rl ODQDJHPHQW 5HYLHZ

IDJURPERLVH 7 &ROHPDQ + / DQG - *HUWRQ 33V\FKR
(YLGHQFH D@&\WKRBRILFDO %XOOHWLQ

/IDUVHQ 6 DQG , 6 )ROJHUR 36X SSRUWL QM HUED \& HRIQD
-RXUQDO RI &RQWHPSRUDU\ +RVSLWDOLW\ ODQDJHPHQW
/ID]JDUXV 5 6 3& RIQLWLRQ D@6 HURW DD BM\R® R@RHPRW/ LR Q
/HH $ 37HDP FRPSHQVDWLR&6:3% EQUIHRDVEHR YIRRWY MHKZH 6 W X G \
7HDPV SDBGWRQ 7; 8QLYHUVLW\ RI 1IRUWK 7H[DV 3UHVV

JHJJH . +XPDQ UHVRXUFH PDQDJHPHQW+RMXMHIPROIOAW BPQG LQH
ODFPLOODQ %XVLQHVV

JHZLQ . 'HPER 7 )HVWLQJHU / DQG 3 6HDUV 3/HYHO RI
- +XQW3HWVRQDOLW\ DQG WKH EHKDYHRX4RGNVBBRGBOG 3UHVV
JHZLQ . $ G\QDPLF WKHRU\ RHZSERWR QDFRIU\NY +L0OO

/JHZLQ . B5HVROYLQJ VRFLDO FRQIOLFWV 1HZ <RUN +DUSHU
JHZLQ . )JLHOG WKHRU\ LQIWRF{MWNVFDHGHU DQG 5RZ 3XEOLVK}
JHZLFNL 5 , DQG % % %XQNHU *'HYHORSLQJ DQG PDLQW

,Q 5 0 .UDPHU DQG 7 BUXVWWHULQ RBMDQLVDWLRQV )J)URQWLHUV
/IRQGRQ 6DJH 3XEOLFDWLRQV

ILNHUW 51HZ 3IDWWHUQV LQHWHDRRUNPHOHRAWDZ +LOO ,QF

ILNHUW 57KH KXPDQ RUJIMHQZL{RWNRQF*UDZ +LOO ,QF

ILSVKLW] 5 DQG 2 % 6KDXO S6FKHPDWD DQG PHQWDO P
PDNLQJ ",Q & =VDPERN DQG 1DWXUROLVWLAGMFLVLRQ PDNLQJ
1- (UOEDXP $VVRFLDWHYV

IRFNH ( $ DQG * 3 /$PWKIHRU\ RI JRDO VHWWLQJUQDQBZRREN S
&OLIV 1- 3UHQWLFH +DOO



/IRQJ 6 7KH WAUDQQ\ RI WKH FXVWRPHU DQG WKH FRVW RI
DQG SV\FKRG\QDPLF DSSURDFK#HXWP /R 3HRBPSMRPQBG VRFLHW\ ’

IXNHV 6 3RZHU $ UDGIFO@®RQLHMDFPLOODQ 3UHVYV
ODGHU 6 6 , QKK BIGLQRZ® OL16l & %URZQ 3XEOLVKHUV
ODUNXV + 5 0XOODO\ 3 5 DQG 6 .LWD\DPD S6HOIZD\V

SDUWLFLSDWLRQ =~ ,Q 8 1HLVVHAKHDRRQFHSRMSOD@JIVHEEVLQ FRQ
H[SHULHQFH DQG VHOI XQORBYMAIDIGIGIBQI&DPEULGJH 8QLYHUVLW

ODWVXL 7 .DNX\DPD 7 DQG / 8 2QJODWFR S(IIHFWV R .
LQ JURXBXUQDO RI $SSOLHG 3V\FKRORJ\

ODXVV 0 S7THFKQLTXHAR QRRPW KOH) BRERF L HW\

OD\HU 5 & DQG - + 'DYLV 37KH HIIHFW RI WKH SHUIRUP
PDQDJHPHQW $ ILHOG -RXOMLDH] SH BLSPSHOQWM G 3VIFKRORJ\

OD\HU 5 & 'DYXV - + DQG ) ' B6FKRRUPDQ 3$Q LQWHJ
WUXWB GHP\ RI ODQDJHPHQW 5HYLHZ

OD\HV 7 37HDFKLQJ WHRRKK@ERORKRORGLWWON °
OF$OOLVWHU ' - 3$IIHFW DQG FRJQLWLRQ EDVHG WUX
FRRSHUDWLRQ LG RIGBP\LFIWDRIDWHPHQW -RXUQDO

OF*UDWK - 3'LOHPPDWLFV 7KH VWXG\ Rl UHVHDUFK FKRLF
ODUWLQ - DQG 5 $XGXO®IRB QW DO OM Z8X3HVIDUNFK&DOLIRUQLD
OF*UDWK - (*URXSV ,QWHUDFWLRQQDQG ZRRGRUPPDIQFH - 3UHQW!
OF*UDWK - ( 3BWXG\LQJ JURXSV DW ZRUN WHQ FULWLFI

*RRGPDQ 3 6 $VVRFLDMWHMI QLQJ (MBIVHFWLYH ZRUNJURXSV 6DC
%DVV

OF*UHJRU ' 37KH +XPDQ 6IBMDRBH POI\YWHBHYNVRZQ 0DQDJHPH
$VVRFLDWLRQ ,QF ,Q %RRQH / ( DQG '7KH REB®Y ZULWLQQ
PDQDJHPHQW DQG RUJD QLHZWIRRIND @ A IO Y+LLRXQJ

OF*UHJRU ' 7KH KXPDQ VLGH RHZHQRWH\NU SOF*WUIDZ +LOO ,QF

OF*XLUH : - 3$WWLWXGHY DQG DWWLWXGH FKDQDHQGE®RRN/RQG]
6RFLDO 3VI\FKRORJ\1HZ <RUN 5DQGRP +RXVH

OF.HQQD ( %XVLQHVV 3V\FKRORJ\ DQG 2U3R@HVDBWLROQDED% H K
$VVRFLDWHYV

OF.QLJKW ' + &XPPLQJIV [ |/ DQG 1 / &KHUYDQ\ 3,QL
RUJDQLVDWLRQDNF DEHIOPWRROQWVEDSHMPHQW 5HYLHZ

OHJOLQR % 0 5DYOLQ (& DQG & / $GNLQV 38 ZRUN YDC
$ ILHOG WHVW RI WKH YDOXH FRQJUXHQFH SURFHVRXDQG A \WRY U
$SSOLHG 3V\FKRORJ\

OHLQGO - 5 (KUOLFK 6 5 DQG - 0 'XNHULFK 37KH URPD
RUJDQL]|DWLRQD®FBIBHIRWURDQRFEDIHPHQW 5HYLHZ

OHXGHOO . DQG . *DGG S&XOWXUH DQG FOLPDWH LQ VK



WXQGHUVWRWRYGYDWLRQDO -RXUQDO RI &RQWHPSRUDU\ +RVSLWI

OH\HUVRQ ' :HLFN . ( DQG 5 0 .UDPHU 36ZLIW WUXVW
.UDPHU DQG 7 5 7WHW LGVUIDQLVDWLRQV )JURQWLHUV RI WK
IRQGRQ 6DJH

OLFKDHOVHQ [/ . :DWVRQ : ( DQG 5 + %ODFN 3$ UHDOL
FRQVHQVXV GHFLiRXBOQDRDRLGBESOLHG 3VI\FKRORJ\

OLFKHO - * DQG ' & +DPEULFN S'LYHUVLILFDWLRQ SRVW
PDQDJHPHQs¥ D\GHDAA RI ODQDJHPHQW -RXUQDO

OLNROLF - 0 3DUNHU - & DQG ' * 3UXLWW S(VFDODWLI
*URXSYV YHUVXV LQGLYLGXDRXUDO® FHQITHUILNV RQBIGWW\'DQG 6RFL

OLOOHU 0%UDLQVW\OHV &KDQJH \RXU OLIH BLAWKRXOW G 6B KQ AV @/
OLOOHU O 3/HYHUDJLQJ \BRWWU XWH G\ZDQI6G/ FDS HWBKRL'S

OLQHU ) & S*URXS YHUVXV LQGLYLGXDO GHFLVLRQ PDNL
PHDVXUHV GHFLVLRQ VWUDWHJLHMW DI)GLGDWER QWD M BVHWKD/Y DRXGU

SHUIRUPPHERIXD U\

OLVFKHO / - DQG * % 1RUWKFUDIW 3, WKLQN ZH FDQ
HITLFDF\ EHOLHIV LQ JURXS DQG WHDP HIIHFWLYHQHVV ~ ,Q % 0D
/IRYDJOLD$GOEWQFHY LQ *URXS 3URFHUWYHWZLFK &7 -$%$, 3UHVV

OLWFKHOO 7 5 DQG - 5 /DIVRSOH LQ RUGIHELVDWLRQV $Q
RUJDQL]DWLRQDO EHKDYLRXU 1HZ <RUN OF*UDZ +LOO

OLWFKHOO 7 5 DQG : 6 6LOYHU 3, QGLYLGXDO DQG
LQWHUGHSHQGHQW (IIHFWV RQ WRXNQDWUR W$S 5 MIQHEG SHA FRIROR
ORKUPDQ 6 $ &RKHQ 6 * DQG $ 'HVIRQUPDQNHDP EDVHG RUJD
1HZ IRUPV RI NQRBOBGQUW QRILMNFR -RVVH\ %DVV

ORRUH - $6FLHQFH DV D ZD\ RI NQRZLQJ 7KH IRKQGDWYBRQ® R |
8QLYHUVLW\ 3UHVV

ORUDQ ( 7 DQG - ) 9RONZHLQ 37TKH FXOWXUDO DSSURD!
FOLPBWPDQ 5HODWLRQV

ORUULYV - 5 &DVFLR : ) DQG & ( <RXQJ S'RZQVL]LQJ DIV
DQVZHUV DERXW ZKR GLG LW KRZ PDQ\2WUG® QW DWQE KR 'EQDQPILE

ORVFRYLFL 6 36RFLDO LQIOXHQFH DQG FRQIRUPLW\ =~ ,|Q
+DQGERRN RI 6RFLDO 3V\FKRORJ\ 1HZ <RUN O5DQGRP +R
OXGUDFN 3 ( 3'HILQLQJ JURXS FRKHVLYBRBOV® *$ RXEBIDI

%HKDYLRXU

0XOOLQV [/ - ODQUXIHRHQW DQG RUJDQLJR@GRQ D CBLBHPHOMY
3XEOLVKLQJ

OXUQLJKDQ - . DQG ' ( &RQORQ 37KH G\QDPLFV RI LQWH:
VWULQJ $EPUQIHWWUDWLYH 6FLHQFH 4XDUWHUO\



IDOHEXIl % - DQG $ 0 % WRORSIQERYEREOY +DUSHU&ROOLQV 3XE

IDOHEXII % - DQG $ 0 %UDQGHQEXUJHU 3&R RSHWLWLRC
VWUDWHJILHV IRU WEWUWOLWHYD O/ HER@GPRRLS 1RY 'HF

1HFN & 3 6WHZDUW * / DQG & & 0DQ 36HOI OHDGHUV Z
RSWLPDO HTXLOLEULXP ~ ,Q 0 0 %H\HUDGYRQF®GE 6 Q7L QMWK GQ M
VWXGLHV Rl ZRUN WHDPV 7HDP HHDO WKV KIS -$, 3UHVV

IHPHWK & - S'LITHUHQWLDO FRQWULEXWLRQVFKRIORD MRQ \
SHYLHZ

1RQDND , DQG + 7DMNHXMKIRZOHGJH FUHDWLQJ FRPSDQ\ +RZ -
IRVWHU FUHDWLYLW\ DQG LQQRYDOWZR® UR U 2f RFPLEG! \& Q WY LIV &/Y [
2NKX\VHQ * $ IBWUXFWXULQJ FKDQJH )DPLOLDULW)\ DQG |
JURX$WDGHP\ RI 0ODQDJHPHQW -RXUQDO

20LYHU - 3& D VKDR® JHPH.QY\W UARG D\

20VRQ - 0 DQG 0 3 =DQQD 35 WHQ QXKIEG \6 HDYQLGH D \R W 8 VAR & |
295HLOO\ & $ DQG 6 )ODWW 3([HFXWLYH WHDP GHPRJUDS

SHUIRUPDQFH ~ 3DSHYQRXDVH Q WHI\G LRW RVIKWKH $F DIBVKR\QRWRRQQ D
‘&

2Y5HLOOV & $ ,00 DQG . + B5REHUWYV S5HODWLRQVKLSYV
FRPPXQLFDWLRQ EHKDYLRXUWDQ RR $I$ XQULWG/ 3VIFKRORJ\

295HLOO\ & $ 6Q\GHU 5 DQG - %RRWKH S(IIHFWV R
RUJDQL]DWLRQDO FKDQJH °~ ,Q * 24XDHU \DIMEL R FDQFRKD QE@W DQG
1HZ <RUN 2[IRUG 8QLYHUVLW\ 3UHVV

2VZLFN & /RZH 6 DQG 3 -RQHV 32UJDQLVDWLRQDO FX
SV\FKRORJ\"" ,Q 2VZLFN & DQG2UJMMJQIOMWLRQ BEYHORSPHQW
H[SORUDRQBRY 3LWPDQ 3XEOLVKLQJ

2WW - 6 7KH RUJDQL]DWLRQDO FDXFAWNUHIBMHYV SHFWURRNY &ROt

2ZHQ + &UHDWLQJ WRS/RQIGIKQ@Y WVRHDRV3DJH /LPLWHG

3DUNHU * 0 3&URVV IXQFWDRQDQJFREBYEBEPRSPWQRQ
3DVFDOH 5 7 SWKH SDUDGR[ RI FRUSRUDWH FXOWXUH
&DOLIRUQLD ODQDJHPHQW 5HYLHZ

3DYLWW & S:KDW OLWWOH ZH NQRZ DERBEWDIRWPDAXBUR
5HVHDUFK

3D\QH 5 DQG ' 3KH\VH\ 3&* 6WHUQTV RUJDQLYDWILRQD

%HKDYLRXU DQG +XPDQ 3HUIRUPDQFH

3HQQLQJV - 0 $ QWHUGHSHQGHQFH DQG FRPSOHPHQWD!
+XPDQ 5HODWLRQV

SHUU\ & 3 VWUXFWXUHG DSSURDFK WR SUHVHQWLQJ 3K’
VXSHUYLVRUV ’ $1= 'RFWRUDO &RQVRUWLXP QLY



KWS Z2ZZ HOHF XT HGX DXRGRPEKBIVLVIXLGH

S3HWHUV 7 - DQG 5 + ,(@OWHDPP® RI HIFHOOHQFH OHVVRQV IU|
FRPSDQHZV<RUN +DUSHU DQG 5RZ 3XEOLVKHUV

SHWW\ 0 0O OF*HH * : DQG - : &DYHQGHU 3$ PHWD DQD(
LQGLYLGXDO MRE VDWLVIDFWLRYF D®KP L QRG LD G X DOPEIQWR BHHRD. O
SROKHPXV 7 36RFLDO %RGLHV ~ LQ %YHQWKDP DQG 3ROKHP

3RR 0 3LNH 5 DQG ' 7MRVYROG 306XGJHW SDUWLFL
FRQWURYHUV\ $ VWXGXWL OLSKLQMHVGIDIKHPGIFW $FFRXQWLQJ 5HYV

3RZHOO : : 31HLWKHU PDUNHW QRU KLHUDUFK\ 1HWZRUN
DQG / /| &XPPLBHWVHBVFK LQ RUJDQL]DWLRQ EHKBQZRRK &7 -4
3UHVV

3UHVFRWW %IIHFWLYH GHFLMUR@ERDRKQK *RZHU 3XEOLVKLQJ &F
3ULWFKDUG 5 ' -RQHV 6 ' B6WXHELQJ , & . DQG 6 ( (NHEH
JRDO VHWWLQJ DQG LQFHQWLYHVRRKY RDODRIL $3\8 DR 8 B 03 B\FR R OF
5DKLP 0 $ 30HDVXUHPHQW RI-RXURO@IOVBW LRQIDOD PR M KR

5DPLUH] 0 ,,, S$VVHVVLQJ DQG XQGHUVWDQGLQJ ELFXO
$PHULFDQ DGXOWV ~ ,Q / ODUWLQRKDRDRDR SV\GKEQ GO '[(8YR
&$ $FDGHPLF 3UHVV

5HFDUGR 5 :DGH OHQWLRQ & 7HOBVDQE&R- QHRFD®M WKHP DQ
+RXVWRQ 7; *XOIl SXEOLVKLQJ &RPSDQ\

5HQWVFK - 5 3&OLPDWH DQG FXOWXUH ,QWHUDFWLRQ D
PHDQLRXUQDO RI $SSOLHG 3VA\FKRORJ\

5REELQV V 3 2UJDKMOWLRQDBZEHKID/MHAAR RUHQWLFH +DOO ,QF

5RHWKOLVEHUJHU ) - DQGODQDILIARWMR® DQG &WRHUIZBUMNHOS$
+DUYDUG 8QLYHUVLW\ 3UHVYV

5RJHUV ( 0 DQG ' / .KRPPFPXRLFDWLRQ QHWZRUNV 7RZDUGV I
UHVHDBRIGRQ 7KH J)UHH 3UHVV

5ROOLQVRQ ' DQG $ %URDG2UHDGQGLVDWLRQ®@®O HEHKDYLRXU DQ
LQWHJUDWHGVVSSURDFKVRQ (GXFDWLRQ /WG

5\DQ $ 0 0 - B6FKPLW DQG 5 -RKQVRQ SISWWLWXGHV DG
DW DQ RUJDQL\BHIWVRQDO @ BEBYHXRORI\ :LQWHU

6DDYHGUD 5 (DUOH\ 3 & DQG / 9DQ '\QH 3@ RPSOH[ LQ
JURXSRXUQDO RI $SSOLHG 3V\FKRORJ\

6DFNHWW 3 U DQG - 5 /DUVRQ -U SI5HVHDUFK VWUD
RUJDQLVDWLRQDO SV\FKRORJ\ ~ ,Q 0 ' 'XDQGBR\RN RJGLQ GX VARXI

RUJDQLVDWLRQDO SV\FEKER BDWR &DOLIRUQLD &RQVXOWLQJ 3V\



6FDQGXUD 7HUUL $ DQG (WKOXQ $ :LOOLDPV S5HVHDUFK
SUDFWLFHVY WUHQGY DQG LPS®RFPOWRRRY 0RQ O XMPHREDAUHR XIDQIL

6FKHLQ ( + 2 UUG GIGVD W LR QDIHBVHKWRORBUHQWLFH +D0OO

BFKHLQ ( + 37KH UROH RI WKH IRXQGHU2UQDRUMDWLR QLR
"\QDPLFV :LQWHU

6FKHLQ ( +2UJDQLVDWLRQDO FXOWXUH DQG6DB®DGBQRY¥KVER D&G
-RVVH\ %DVYV

6FKHLQ ( +3URFHVV FRQVXOWDWLRQ /HVVRQV IRU ODQDJHUV [
ODVVDFKXVHWWY $GGLVRQ :HVOH\ 3XEOLVKLQJ FRPSDQ\

6FKHLQ ( +2UJDQLVDWLRQDO FXOMDXUHUDQELUHRG&Y VIRVSVH\ %D

6FKQHLGHU 6 & 31DWLRQDO YV FRUSRUDWH FXOWXU
PDQDJHPHK@PW Q 5HVRXUFH 0BX®P BKWP HQW

6FKUHLVKHLP & $ 1HLGHU [/ / DQG 7 $ 6FDEGXUD
HI[FKDQJH PDLQ HIIHFWV PRGHUDWRLNEHPQ ® IPHDQYXIHAPHIMW - R\

6FKXVWHU - 5 DQG 3 . 7KHQQKHELBD\ /LQNLQJ HPSOR\HH DQG
SHUIRUPDH¥ZFHRUN /HILQJWRQ %RRNYV

6FKZDUW] 5 O07KH VNLOOHG IDFLOLWDWRU D FRPSUHKHQVL)
IDFLOLWDWRUV PDQDJHUWD®UDDQRUVFM Q&S FROPAKHV%DVY $ -R
FRPSDQ\

6FRWW . ' DQG * 6 7D\ORU 3$Q H[DPLQDWLRQ RI FRQIC
EHWZHHQ MRE VDWLVIDFWLRQ DQG$PEGHOW RH LO/IPQ D& HPRHIDWD R
6HSWHPEHU

6HQJH 3 7KH ILIWK GLVFLSOLQH WKH DUW DQG SIHZF®RUN R V
5DQGRP +RXVH

6HQLRU % 3$Q HPSLULFDOO\ EDVHG D WXHP\D\P HQIW R U B4H
ODQDJHPHQW -RXUQDO

6HQLRU % 37HDP UROHV DQG WHDP SHUIRXRIM®RH RLV
2FFXSDWLRQDO DQG 2UJDQLVDWLRQDO 3V\FKRORJ\

6HUD . 3¢ RUSRUDWH JOREBPREBWLRQ 0D QIHIH PAHIOHND Q [H
YHEUXDU\

6KDK 3 3 DQG . $ -HKQ 3'R I[ULHQGV SHUIRUP EHWWHU V
IULHQGVKLS FRQURN¥FW' PR/ MRIVDPQG 1HIRWLDWLRQ

6KDZ 0 ( AWRMNS G\QDREZRRUN $VVRFLDWLRQ 3UHVV

6KHD * 3 DQG 5 $ *X]]R 3*URXSV DV KXPDQ UHVRXUFH

5RZODQG 5 8M HDUFK LQ SHUVRQQHO DQG KXPDQ UHYHRHKQFIHAK PLC
&7 -%$, 3UHVYV

6KHSSDUG % + DQG ' 0 6KHUPDQ 37KH JUDPPDV RI
LPSOLFOWDRE®IPY RI ODQDJHPHQW 5HYLHZ



6KHULI O DQG & : 6KHULI $Q RXWHIYLYH R HGREFHD & BWNF kDO HU
5RZ

6KPLWW - ) DQG * .OHLQ SYLIKWLQJ LQ WKHOIRULQHHDOLQ
&RUSV *D$gMWWH

6LHII 0 ODQDJHPHQW WKH ODUNYRQGBEBQFRQWADQAD 3UHVV DQ
+DUSHU&ROOLQV 3XEOLVKHUV

6LPRQ + $ 32Q WKH FRQFHSWGRILQ UV I/QIDWDIWIHR 6@ BIOH QRBIO
-XQH
6LQJHU - $ DQG 3 B6DORYH)\ 30RRG DQG PHPRU\ (YDOXD

&OLQLFDO 3V\FKRORJ\ 5HYLHZ

6LWNLQ 6 % DQG 1 / 5RWK 3([SODLQLQJ WKH OLPLWHG
WUXVW QUVIVQXWDWLRQ 6FLHQFH

6LWNLQ 6 % DQG ' 6WLFNHO 37KH URDG WR KHOO 7KH G
5 0 .UDPHU DQG 7 57UXWNWLQ(GVYJIJDQLVDWLRQV )J)URQWLHUV RI
/IRQGRQ 6DJH

6PLUFLFK / 3&RQFHSWYV RI FXOWXU$G PIQEEL VRUU D QY LY BIW 6 F
4XDUWHUO\

6PLWK . * &DUUROO 6 - DQG 6 - $VKIRUG s, QWUD D
7TRZDUG D UHVHIFWDFXH BV HQ GD QR IHRIBDOW

6PLWK . * 6PLWK - 20LDQ + 3 6LPV + 3 -U 21%DQQRQ
PDQDIJHPHQW WHDP GHPRJUDSK\ DQG SURFHVV 7KH UROH RI \
$GPLQLVWUDWLYH 6FLHQFH 4XDUWHUO\

6PLWK ( 5 S6RFLDO LGHQWLW\ DQG VRFLDO HPRWLRQV
SUHMXGLFH =~ ,Q ' 0O ODFNLH DQGS$IIHFWDFIROWRWLRQGWQG VW
,QWHUDFWLYH SURFHVVHV LQ 1BRX<RINUBHABW®WHRIGF 3UHVV

6SHFWRU 3 -RE VDWLVIDFWLRQ DSSOLFDWLRQ DVVKRX\PHQG® F
RDNV &$ 6DJH 3XEOLFDWLRQV

BWDNH 5 ( 3&DVH VWXGLHV ~ ,Q 1 . 'MQHDQ GBRRX B /
AXDOLWDWLYHKBRBHVBRGFXKDNV &$ 6DJH 3XEOLFDWLRQV

6WHLQHU , *URXS SURFHVYV DQIHB3 KREGXFWEDGWPLF 3UHVYV

6WHSKDQ : * DQG & 6WHSKDQ , QWHUQDBWEW D@D SBXMRGICFR
5HODWLRQV

6WHZDUW * / DQG 0 5 %DUULFN 37HDP VWUXFWXUH DQGC
UROH RI LQWUDWHDP SURFHVV DQG $#BIi& HPRR\GR U D VQ Q J HPRIGHN R IR
6WHZDUW - DQG * 'f$QJH®BHWKHU QBRWP® XQLFDWEBADGLGWHUS
ODVVDFKXVHWWYVY $GGLVRQ :HVOH\

6XQGVWURP ( '"HOHXVH . 3 DQG ' )XWUHOO S:RUN WHDF
$PHULFDQ 3V\FKRORJLVW

7DJXLUL 5 DQG * + /LVEDUQQLVDMNMEGROMWH *UDGXDWH 6FKRRO
$GPLQLVWUDWLRQ +DUYDUG 8QLYHUVLW\ 3UHVV



7RPSVRQ - '2UJDQLVDWLRQMWZ QRAWIDROUDZ +L0OO
7KRUQEXJ / 3+RZ GR \RYG FXDWDWIKGIHFDNH""

7LPPHUPDQ 7 % S5DFLDO GLYHUVLW\ DJH GLYHUVLW\ LQ\
6PDOO *URXS 5HVHDUFK

TMRVYROG ' &R RSHUDWLYH DQG FRPSHWLWLYH LQWI
GHSDUWPHQWY WR*VRNXNSH EYYWNRIPHIWLRQ 6WXGLHV

TMRVYROG ' S'\QDPLFV RI LQWHUW®&RAB QGEHHITHHWILGR RWJIDQLVEL

7TRIIOHU $7KH WKLUHZBNYRUN :LOOLDP ORUURZ DQG &RPSDQ\

7TXFNPDQ % : S'HYHORSPHQW VRBVYXHOQRFGRIDFBPD® X OJIOUHRWXL
7TXENPDQ % : DQG 1 -HQVHQ S6WDJHV RAIURXKEBX® QGHYH
2UJDQLVDWLRQ 6WXGLHYV

7XUQHU - &HGLVFRYHULQJ WKH VRFLDO JURXS $ VHOIFDWHJRU
7TXVKPDQ 0 / S:RUN FKDUDFWHULVWLFVY DQG VXEXQLW FR

DOQDOWARLQLVWUDWLYH 6FLHQFH 4XDUWHUO\

8]1L % S6RFLDO VWUXFWXUH DQG FRPSHWLWLRQ LQ L
HPEHGGH&E®MHMYLVWUDWLYH 6FLHQFH 4XDUWHUO\

9DQ GH 9HQ $ + DQG ' OHPHMXUALQJ DQG DVVHVMHZJI<RUNDQLYV
:LOH\

9DQ GHU 9HJW * 6 (PDQV % - 0 DQG ( 9DQ GH 90LHUW
ZRUN WHDPV $ WZR OHYHO LQYHVWLJDWLRQ R WKH URI@DAVQ R !
3V\FKRORJ\

9DOOH\ . / ODQQL[ ( $ DQG 0O $ 1HDOH 3Y)ULHQGV OF
HITHFWV RI UHODWLRQVKLS RQ WKH SURFHVV DQG RXWFRPH RI
/HZLFNL YBWHDUFK RQ 1HJRWLDWLRQ LQ*QHHRGZLNVOWERQS, 3UHV

9HFFKLR 5 3 /HDGHUVKLS 8QGHUVWDQGLQJ WKH G\QDPLFV R
RUJDQLVDRWMLBRVDPH 8QLYHUVLW\ RI 1RWUH 'DPH 3UHVYV

9DQ 'HU 9HJW *HUEHQ 6 (PDQV %HQ - 0 DQG (YHUW 9DQ
LQWHUGHSHQGHQFH LQ ZRUN WHDPV $ WZR OHYHO LQYHVWLJ
VDWLVIBAWYRQQHO 3V\FKRORJ\ 6SULQJ

9HUHVSHM 0 $ 30RUH YD OXBIXNRWURRPFHNQVDWLRQ ~

9RQ .URJK * B5RRV - DQG . BORFXP 3$Q HVWDDWEBJIERU
ODQDJHPHQW -RXUQDO

9RQ 1HXPDQ - DQG 2 ORUKHRVWRUQDPHY DQG HFRQIRPAHFWRIDK D
1- 3ULQFHWRQ 8QLYHUVLW)\ 3UHVV

:DIJHPDQ 5 3, QWHUGHSHQGHQF$GPQ G LYWRXBWH.IY H F SVFLLYHHFHH

:DVVHUPDQ DQG )DXVW



:DWHUPDQ 57KH IURQWLHUV IRFKREODO/OHBEH)\

‘DWNLQV . DQG 9 OBRNASEWLQJ WKH OHD®NQ QU RUFIDFIRY DW Y R B\
,QF

:DW]JODZLFN 3 %HDYLQ - DUIHIPDWERWMRQ +XPDQ &RPPXQLFDWL

:DW]JODZLFN 3 7KH LQ'HQWIHHZ KRDALWRUWRQ

‘D\QH 6 - 6KRUH / 0 DQG 5 & /LQGHQ 33HUFHLYHG R
PHPEHU H[FKDQJH D VRFLDG H]BKDIPQ R SBDQWIHPWRYH-RXUQDO
"HEHU - 37KH QDWXUH RI HWKQRFHQWULF DWWULEXWLRQ
-RXUQDO RI ([SHULPHQWDO 3V\FKRORJ\

"HLFN . G6HQVHPDNLQJ LQ FROQU®RQVBMLIRIXEOLFDWLRQV
"HVWSKDO - ' DQG ( - =DMDF 3:KR VKDOO JRYHUQ" &

VLPLODULW\ DQG QHZ GRUMHFWRWDWHOHFHOFLIRH@FH 4XDUWHUO\

KLWH 5 DQG 5 /LSSLWW /HDGHU EHKDYLRU DQG PHPEHL
' &DUWZULJKW DQG $ =DOQURNXSE '(@NMPLRVG HHBVHDUFK DQBZ7KHRU
<RUN +DUSHU 5RZ

KLWHQHU ( O %URGW 6 ( .RUVJDDUG 0 $ DQG - 0 :HUQH
WUXVW $Q H[FKDQJH UHODWLRQVKLS IUDPHZRUN IRU XQGHUVY
$FDGHP\ RI| ODQDJHPHQW 5HYLHZ

"KRUI % /IDQJXDJH WKRXJKWGDQ G & DPDHRIOM &DPEULGJH 0DV
3UHVV

:LoOoLDPV $ 3 2 D 3$ EHOLHI IRFXVHG SURFRWYXW @RGHO R
ODQDIJHPHQW 6WXGLHYV

:LOOLDPV O E 3,Q ZKRP ZH WUXVW *URXS PHPEHUVKLS I
GHYHORSFBGWP\ RI ODQDJHPHQW 5HYLHZ

:LOOLDPV . DQG & $ 215HLOO\ S7KH FRPSOH[LW\ RI GL
UHVHDUFK =~ ,Q 5 , 6XWWRQ5BQIEDUWFK LEOQNPZIOQQVVDWLRQDO EHKI
6WDPIRUG &7 -$, 3UHVYV

:LOOPRWW + S6WUHQJIJWK LV LIQRUDQFH VODYHU\ LV I
RUJDQLVIRXILRXDVW RI ODQDIJHPHQW 6WXGLHV

<bPDGD + 'LIITHUHQW JDPHV GURUGHOMRUBOFRILYHUVLW\ 3UHVYV

<HK & - DQG 0 < +ZDQJ 3 QWHUGHSHQGHQFH LQ HWKQL
WKHRU\ DQG-BXDBOWDFR| &RXQVHOOLROHIQGGHYBORSPHQW

<LQ 5 QD WIE VWXG\ UHVHDUFK 'HXRXY DG 2MHW K RGV 6
3XEOLVKLQJ

<RXQJ 5 O '‘DUZLQTY PHWDSKRU 1DWXUHfV SQ@DFHULQ@JHLFYV
&DPEULGJH 8QLYHUVLW\ 3UHVYV

<RXQJ 6 0 DQG - )LVKHU 37KH HIITHFWV RI LQWHUJURXS F
RQ VODFN DQG RXWSXW LQ$BFRXQXMDEW EHYQHBZ/ HWWLQJ ~



