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.KDLU $0$EGXOUDKPD@G0$O +DPPDGL

'"HSDUWPHQW RI 3BHGLDWULFV +DPD\GLBRGRIF DIDXYRORRIUDWLRQ 'RKD 4DWDU

'"HSDUWPHQW RI 3HGLDWULFV 'LYLVLRQ RI *DVWUR (QHWHURORJ\ +DPDG OHGLFDO &RUSRUDWLRQ 'RKD 4DV
'"HSDUWPHQW RI 3BHGLDWULFV 'LYLVLRQ RI *HQHUDO $FDGHPLF 3HGLDWULFV +DPDG OHGLFDO &RUSRUDWLRQ

&RUUHVSRQGLQJ DXWKRU 'U $EGXOKDIHH] ORKDPHG .KDLU 0% %6 &$%3 0+3( 05&3&+ &OLQLFDO )HOORZ ¢
+DPDG OHGLFDO &RUSRUDWLRQ 'RKD 4DWDU ( PDLO DNKDLU #KDPDG TD

5HFHLYHG ZDAWH $FFHSWHG-GRQDWH 3XEOLVKHG GDWH -DQ

&RS\ULJKW <« .KDLU $0 HW DO 7KLV LV DQ RSHQ DFFHVV DUWLFOH GLVWULEXWHG XQGHU WKH WHUPV RI
XVH GLVWULEXWLRQ DQG UHSURGXFWLRQ LQ DQ\ PHGLXP SURYLGHG WKH RULJLQDO DXWKRU DQG VRXUFH |

FOI
JFC

~

$EVWUDFW

%DFNJURXKH@WRUVKLS LV GHILQHG DV WKH GHYHORSPHQWDO DVVLVWDQFH RIIHUHG
VRPHRQH PRUH VHQLRU DQG H[SHULHQFHG LQ WKH ILHOG RU ZRUN SODFH OHQWRU
SURJUDP KDV H[LVWHG IRU \HDUV +RZHYHU QR DXGLWLQJ RU UHVHDUFK VWXGLHV K
DWWLWXGHY DQG SUDFWLFH RI PHQWRUVKLS LQ WKLY DFFUHGLWHG UHVLGHQF\ SURJL

2EMHFWLYHV 7R DVVHVV IDFXOW\ FRQVXOWDQWY DQG UHVLGHQWY SHUVSHFWLYHYV
LQ SHGLDWULF UHVLGHQF\ WUDLQLQJ SURJUDP $FFRUGLQJO\ ZH DUH |WU\LQJ WR FRF
WR LPSURYH WKH SURJUDP SHUIRUPDQFH

OHWKRGRORJ\ $ VXUYH\ ZDV FRQGXFWHG XVLQJ WZR SDUDOOHO VHWV RI TXHVWL
IDFXOW\ PHPEHUV LQYROYHG LQ PHQWRUVKLS LQ WKH SHGLDWULF UHYLGHQF\ WUDLC
LQWR EDU JUDSKY DQG WKHQ DQDO\]HG

5HVXOWV 7KHUH LV ELJ GLVFUHSDQF\ LQ YLHZV Rl UHVLGHQWYV DQG |[IDFXOW\ VWDII
WRZDUGY PHQWRUVKLS 3DUWLFXODU GLIIHUHQFHV KDYH EHHQ KLJKOLJKWHG LQ
LQYROYHPHQW VW\OH DQG H[SHFWDWLRQV

&RQFOXVLRQV 7HDFKLQJ DQG GLUHFW PHHWLQJ VHVVLRQV DUH REYLRXVO\ QHHGFH
DERXW WKH DSSURSULDWH PHQWRUVKLS FXOWXUH DQG LPSOHPHQWDWLRQ $GRSWLQ
EH DQ XOWLPDWH PRGXOH WR EH WULHG

J

.H\ZRUGWHQ@WRUVKLS OHQWRUV OHQWHHV (GXFDWLRQ

 QWURGXFWLRQ

H QHHG IRU PHQWRUVKLS DQG VXSHUYLVLRQ KDV EHHQ DOZD\V D
IXQGDPHQWDO SURFHGXUH LQ HYROYLQJ DQ\ VXFFHVVIXO HGXFDWLRQDO SURMHFW
+LVWRULFDOO\ VSHDNLQJ KRZHYHU WKH URRWV RI WKH SUDFWLFH VHHP WR EH ORYV
LQ WKH DGWZIRMXGWWPHQWRU LWVHOI ZDV SUREDEO\ LQVSLUHG WKH
JUWWLPH E\ WKH FKDUDFWHU RI OHQRXRK LQ +RPHUdV 2G\VVH\ > @

WKH DFWXDO OHQWRU LQ WKLVLD®NHR@MBYHWVRU\ ZDV D VRPHZKDW
PDQ WKH JRGGHVV $WKHQD WRRN RQ KLV DSSHDUDQFH LQ RUGHU WR JXLGH
\RXQJ THOHPDFKX\WG LY FKOWWLPH RI

RXJKWHYHUDO GHVFULSWLRQV H[CHWQHPEHQWRULQJ LV WUDGLWLRQDOO\
DV GHYHORSPH®RWBOHGBVVLVWDQFH



Specifc REMHFWLYHV

k 7R DVVHVV UHVLGHQWVC DQG IDFXOW\C DWWLWXGHV DQG H[SHFWDWLRQV
WRZDUGV PHQWRUVKLS

k 7R DVVHVV UHVLGHQWVC VDWLVIDFWLRQ UHJDUGLQJ WKHLU PHQWRUVC
VXSHUYLVLRQ

k 7R HYDOXDWH FXUUHQW PHQWRUVKLS SURFHGXUHVY DQG DVVHVVPHQW WRROV

k 7R KLIKOLJKW REVWDFOHY DQG FKDOOHQJHV IDFLQJ PHQWRUVKLS IURP ERWK
VLGHYV

k 7R H[SORUH SRWHQWLDO VROXWLRQV DQG VXJJHVWLRQV IRU PHQWRUVKLS
LPSURYHPHQW

OHWKRGYVY DQG VWXG\ GHVLJQ

$00 UHVLGHQWY DQG IDFXOW\ FRQVXOWDQWY LQYROYHG LQ PHQWRUVKLS ZHUH
VXUYH\HG 7ZR VHWV Rl PLUURU VLGHG TXHVWLRQQDLUHV ZHUH SUHSDUHG
FRQVLVWLQJ RI H OWHFWIHOFEDLUHY ZHUH GHVLJQHG ZLWK D
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JLIXUMDUULHUV IRU VXFFHVVIXO PHQWRUVKLS

'LVFXVVLRQ KRZ WKH PHQWHH SHUIRUPDQFH DQG VDW

FROWUDU\ RQO\ RQH IRXUWK RI PHQWHHYV
Q +DPDG OHGLFDO &RUSRUDWLRQ S#@@-@thf WHYRRBRAL JWYRLRLQAIMWHUDWXU
SURJUDP KDV VWDUWHG LQ WKH HDUO\DF\bdQHPWﬂgaJ@@CyNV\, FRQW¥ B cRZ G vNLO
PHQWRULQJ SURJUDP KDV DFWXDOOH ORYREKHGGPBRAO\HPHMYHRPWHYSURYLQI FR
FXUUHQW OD\RXW RI WKH PHQWRULQJ PR&S—!QJH\{)W}QQW_ B LHAH QA LG HIGME W L RO IR

WR RQH IDFXOW\ PHPEHU WR EH KLV KHh BYRWMR Yy MWEE\R X KB WWEWKHGZKRORN LG L
WUDLQLQJ SURJUDP 1HYHUWKHOHVV PHQWRUVKLS KDV DOZD\V EHHQ XQGHU

ORRNHG 6LQFH WKH PHQWRULQJ SURFHVYV KDV VWDUWHG QHLWKHU VXUYH\V QRU
DQ\ RWKHU WRRO RI DVVHVVPHQW ZHUH FRQGXFWHG WR FKHFN YDOLGLW\ RI VXFK
SURFHVV LQ WKHL\GHSREMDEPAHQWSSOLHVY RWKHU WUDLQLQJ

SURJUDPV LQ WKH FRUSRUDWLRQ

,Q WKH HUD RI PHGLFDO HGXFDWLRQ GHYHORSPHQW UHVHDUFKHUV KDYH
VWDUWHG WR SD\ DWWHQWLRQ WR WKH IXQGDPHQWDOLW\ RI WKH FRQFHSW RI
PHQWRULQJ PDLQO\ DPRQJ PHGHFPHGYWXGHQWY SRSXODWLRQ
VXUJLFDO UHVLGHQWY KDYH QRW KDG WKH VDPH DWWHQWLRQ WKRXJK IHZ SDSHUV
WULHG WR H[SORUH PHQWHH PHQWRU UHODWLRQVKLS LQ IHZ FHQWHUV

$OWKRXJK VHYHUDO DXWKRUV KDYH UHSRUWHG WKDW PHQWRULQJ LV D NH\ WR D
VXFFHVVIXO DQG VDWLVI\LQJ FDUHHU LQ PHGLFLQH WKHUH LV D VXUSULVLQJ ODFN
RI PHQWRULQJ SURJUDPV IRU PHGLFDO VWXGHQWYVY UHVLGHQW GRFWRUV LQ PRVW
FRXQWULHV )UHLOLFK DQG KLV JURXS KDYH IRXQG WKDW PHQWRULQJ ZDV WKH
QG PRUH FRPPIRY-XBIESFRQWJUDGXDWH GRFWRUV WR FKRRVH
XUROJ\ DV UHVLGHQF\ FDUHHUPFPR @} UG P LQ KLV VWXG\ KDV
SRVLWLYH RRQWRWQREDUHHU VXFFHVV LQ D FRKRUW RI 6ZLVV
GRFWRUV LQ D ORQJLWXGLQDO GHVLJQ > @ ,Q RXU VWXG\ WKHUH KDV EHHQ QR
EHWWHU DJUHHPHQW DERXW WKH LPSRUWDQFH RI PHQWRUVKLS LQ RXU UHVLGHQF\
SURJUDP )LJXUH

2XU LQVWLWXWLRQ LV DGRSWLQJ D RQH WR RQH VW\OH RI PHQWRUVKLS $
UHVLGHQW LV DVVLIQHG WR RQO\ RQH PHQWRU 2Q WKH FRQWUDU\ KDOI RI
PHOQWRUV GR VXSHUYLVH PRUH WKDQ RQH UHVLGHQW )LJXUH ,QWHUHVWLQJO\
OHVV WKDQ RI PHQWRUV FRQWLQXH WR VXSHUYLVH WKH VDPH PHQWHH IRU
PRUH WKDQ \HDUMVHUYXDBWN WULHG WR H[SORUH WKH

IHDVLELOLW\ RI WKH ROG VW\OH RI RQH WR RQH PHQWRUVKLS DV D VWDQGDUG
PHGLFDO HGXFDWLRQ SUDFWLFH > @ +LV ZRUN ZDV DPRQJ XQLYHUVLW\
FRQGXFWHG UHVLGHQF\ DQG PHGLFDO VWXGHQWY SURJUDPV LQ 8QLYHUVLW\ RI
7TRURQWR &DQDGD +H KDV FRQFO@XGHQL®XKXDW LQ D PXOWL VLWH
SURJUDP FROODERUD W\ HWRYN R WHRWA/KRISQ4 DAVD Q\

EDUULHUV HQFRXQWHUHG ZLWK RQH RQ RQH PHQWRUVKLS > @ +LV FRQFOXVLRQV
DUH FRPSDUDEOH WR RXU PXOWL VLWH WUDLQLQJ SURJUDP DQG VHHP WR EH
ZRUWK FRQVLGHULQJ

H zD\ WKH PHQWRU LV DVVHVVLQJ WKH SURJUHVV Rl KLV PHQWHH LV
DQRWKHU GHEDWDEOH GLOHPPD :H KDYH IRXQG WKDW PRUH WKDQ R
PHQWRUV EHOLHYH WKDW GLUHFW LQWHUDFWLRQ LV WKH EHVW SULPDU\ WRRO WR D



WKHLU PHQWHHV E\ EHLQJ UROH PRGHOV WKHPVHOYHV DOPRVW QRQH RI
PHQWHHY WKRXJKW WKH VDPH )LJXUH

6RFLDO LQWHUDFWLRQ EHWZHHQ PHQWHHV DQG PHQWRUV FDQQRW EH
REYLRXVO\ VHSDUDWHG IURP WKH HGXFDWLRQDO JRDOV RI PHQWRUVKLS DV IDU DV
WKH PHEMWOHMM FRQFHUQHG $ ORQJ ODVWLQJ GHEDWH LV ZKHWKHU
WKLY LQYROYHPHQW LV LQYDGLQJ WKH ERXQGDULHV RI SURIHVVLRQDOLVP KDV QRW
KDG D FRQFOXVLYH HQG DW WKH PRPHQW > @ :H KDYH REVHUYHG DQ
REYLRXV HDJHU IRU VRFLDO DQG SHUVRQDO LQWHUDFWLRQ IURP PHQWHHV
SURVSHFWLYH LQ RXU VWXG\ )LIXUHV DQG 'HSHQGLQJ RQ SHUVRQDO
YLHZV DQG H[SHE6WMHVHE¥WMQHKQ LQ VLPLODU RU
FRPSDUDEOH HGXFDWLRQDO SURJUDPV > @

$ ELJ KROH DOVR H[LVWV LQ WKH OHYHO RI VDWLVIDFWLRQ RI WKH PHQWRUVKLS
SURFHVV :KLOH R P H QWDRNL\Y ®HPIRI P W GQ B Q ADRY

PHQWHHY ZHUH )LJIXUWGLvHUBHOMHODIRLQWWLWXGHY DQG

H[SHFWDWLRQV DUH JRYHUQLQU INXHFRKLQXEKRMHFWLYH PDWWHU

GLVVDWLVIDFWLRQ SUREDEO\ VvWDUWV ZLWK WKH FKRLFH RI PHQWRU LWVHOI
,QYROYLQJ PHQWHHYV LQ VHOHFWLRQ RI WKHLU PHQWRUV FDQ WUHPHQGRXVO\
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