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,Q 4;9:/ +HQU\ 0DXGVOH\ ZDV WKH ILUVW SV\FKLDWULVW WR SD\ VHULRXV DWWHQWLRQ
WR YHU\ \RXQJ FKLOGUHQ ZLWK VHYHUH PHQWDO GLVRUGHUV LQYROYLQJ D PDUNHG
GHYLDWLRQ/ GHOD\/ DQG GLVWRUWLRQ LQ WKH GHYHORSPHQWDO SURFHVVHV1 ,I DXWLVP LV
PRVW VWULFWO\ GHILQHG/ SUHYDOHQFH UDWHV RI 5 FDVHV SHU 43/333 DUH XVXDOO\
UHSRUWHG> OHVV VWULQJHQW GHILQLWLRQV W\SLFDOO\ VXJJHVW SUHYDOHQFH UDWHV RI 708
FDVHV SHU 43/3331 ,W LV FOHDU WKDW DXWLVWLF LQGLYLGXDOV/ DV D JURXS/ H[KLELW
VLJQLILFDQW LQFUHDVHV LQ SHULSKHUDO EORRG OHYHOV RI VHURWRQLQ/ D FHQWUDO
QHXURWUDQVPLWWHU LQYROYHG LQ YDULRXV UHJXODWRU\ QHXURQDO V\VWHPV WKDW LV
DOVR IRXQG LQ EORRG SODWHOHWV DQG WKH GLJHVWLYH V\VWHP1 (GXFDWLRQDO
DSSURDFKHV/ EHKDYLRU WKHUDS\ DQG HLWKHU KDORSHULGRO RU VHURWRQLQ UHXSWDNH
LQKLELWRUV/ LQ GLIIHUHQW SDWLHQW JURXSV/ PD\ EH EHQHILFLDO LQ WKH WUHDWPHQW RI
DXWLVWLF GLVRUGHU1

.H\ ZRUGV= $XWLVWLF GLVRUGHU/ VHURWRQLQ/ SKDUPDFRWKHUDS\/HGXFDWLRQDO
DSSURDFKHV/ EHKDYLRU WKHUDS\

2WLVWLN ER]XNOX÷XQ WHGDYLVLQGHNL \HQLOLNOHU

+HQU\ 0DXGVOH\ 4;9: \ÕOÕQGD/ JHOLúLPVHO JHULOL÷L RODQ N�o�N oRFXNODUÕQ
YDUOÕ÷ÕQD GLNNDW oHNHQ LON SVLNL\DWULVW ROPXúWXU1 .XOODQÕODQ WDQÕPODPDODUD
ED÷OÕ RODUDN/ RWLVWLN ER]XNOX÷XQ \D\JÕQOÕ÷Õ RQELQGH 5 LOH 8 DUDVÕQGDGÕU1 $\QÕ
]DPDQGD WURPERVLWOHUGH YH VLQGLULP VLVWHPLQGH GH EXOXQDELOHQ YH oHúLWOL
G�]HQOH\LFL Q|URQDO GL]JHOHUGH LúOHY J|UHQ ELU Q|URWUDQVPLWWHU RODQ
VHURWRQLQLQ/ RWLVWLNOHUGH \�NVHN NDQ G�]H\OHULQGH EXOXQGX÷X ELOLQPHNWHGLU1
(÷LWLPVHO \DNODúÕPODU/ GDYUDQÕú WHGDYLVL YH GH÷LúLN KDVWD JUXSODUÕQGD ROPDN
�]HUH KDORSHULGRO YH VHURWRQLQ JHUL0DOÕP LQKLELW|UOHULQLQ RWL]P WHGDYLVLQGH
\DUDUOÕ ROGX÷X ELOGLULOPHNWHGLU1

$QDKWDU NHOLPHOHU= 2WLVWLN ER]XNOXN/ VHURWRQLQ/ IDUPDNRORMLN WHGDYL/
H÷LWLPVHO \DNODúÕP/ GDYUDQÕú WHGDYLVL

$XWLVWLF GLVRUGHU LV WKH EHVW NQRZQ RI WKH SHUYDVLYH GHYHORSPHQWDO
GLVRUGHUV1 ,W LV FKDUDFWHUL]HG E\ VXVWDLQHG LPSDLUPHQWV LQ UHFLSURFDO VRFLDO
LQWHUDFWLRQV/ FRPPXQLFDWLRQ GHYLDQFH/ DQG UHVWULFWHG/ VWHUHRW\SLFDO
EHKDYLRUDO SDWWHUQV41
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,Q 4;9: +HQU\ 0DXGVOH\ ZDV WKH ILUVW
SV\FKLDWULVW WR SD\ VHULRXV DWWHQWLRQ WR YHU\
\RXQJ FKLOGUHQ ZLWK VHYHUH PHQWDO GLVRUGHUV
LQYROYLQJ D PDUNHG GHYLDWLRQ/ GHOD\/ DQG
GLVWRUWLRQ LQ WKH GHYHORSPHQWDO SURFHVVHV5 1 ,Q
4<76/ WKLV FRQGLWLRQ ZDV GHVFULEHG E\ .DQQHU
ZKR VXJJHVWHG WKH QDPH LQIDQWLOH DXWLVP6 1

$IWHUZDUGV LW ZDV DOVR NQRZQ DV FKLOGKRRG
SV\FKRVLV RU FKLOGKRRG VFKL]RSKUHQLD7 1 ,Q WKH
WKLUG HGLWLRQ RI '60 + 'LDJQRVWLF DQG 6WDWLVWLFDO
0DQXDO ,/ DXWLVWLF GLVRUGHU ZDV UHFRJQL]HG DV D
GLVWLQFW FOLQLFDO HQWLW\/ LQ 4<;38 1

$FFRUGLQJ WR 9RONPDU9 / LQ UHVSRQVH WR WKH
FULWLFLVP WKDW '600,,, FULWHULD IRU DXWLVP ZHUH
WRR *LQIDQWLO* LQ QDWXUH + L1H1/ PRVW DSSURSULDWH WR
\RXQJHU DQG PRUH LPSDLUHG LQGLYLGXDOV,/ PDMRU
UHYLVLRQV ZHUH PDGH LQ '600,,,051

7KH '600,,,05 SURYLGHG D VHULHV RI 49
LQGLYLGXDO FULWHULD IRU DXWLVWLF GLVRUGHU1 7KHVH 49
FULWHULD ZHUH JURXSHG LQWR 6 FDWHJRULHV +
LPSDLUHG VRFLDO LQWHUDFWLRQ/ LPSDLUHG
FRPPXQLFDWLRQ/ DQG UHVWULFWHG UHSHUWRLUH RI
DFWLYLWLHV,1 7R DFKLHYH D GLDJQRVLV RI DXWLVP/ DQ
LQGLYLGXDO KDG WR H[KLELW DW OHDVW ; RI WKH 49
FULWHULD/ ZLWK D VSHFLILHG GLVWULEXWLRQ DFURVV
FDWHJRULHV1 $JH RI RQVHW ZDV QR ORQJHU DQ
HVVHQWLDO GLDJQRVWLF IHDWXUH/ DOWKRXJK RQVHW
+EHIRUH RU DIWHU 69 PRQWKV, FRXOG EH VSHFLILHG: 1

7KH WHUP FKLOGKRRG DXWLVP LV XVHG LQ WKH
,QWHUQDWLRQDO &ODVVLILFDWLRQ RI 'LVHDVHV +,&'043,/
DQG DXWLVWLF GLVRUGHU LQ '600,9;/< 1 ,Q WKH '600
,9 WKH GHILQLWLRQ RI DXWLVP ZDV GHYHORSHG RQ WKH
EDVLV RI D YHU\ ODUJH/ LQWHUQDWLRQDO/ PXOWL0VLWH
ILHOG WULDO9 1

(3,'(0,2/2*< $1' ',$*126,6

7KH ILQDO '600,9 GHILQLWLRQ UHWDLQV KLVWRULFDO
FRQWLQXLW\ ZLWK SUHYLRXV GHILQLWLRQV RI DXWLVP/
L1H1/ LQ UHODWLRQ WR WKH UHTXLUHPHQWV IRU
GLVWXUEDQFH LQ WKUHH EURDG DUHDV RI
GHYHORSPHQWDO G\VIXQFWLRQ1 ,W GLIIHUV IURP '600
,,,05 LQ WKDW DJH RI RQVHW LV LQFOXGHG DV D
QHFHVVDU\ GLDJQRVWLF IHDWXUH1 0RUH LPSRUWDQWO\/
WKLV GHILQLWLRQ LV FRQFHSWXDOO\ LGHQWLFDO WR WKDW
HPSOR\HG LQ WKH ,&'043;/< 1

,I DXWLVP LV PRVW
UDWHV RI 5
XVXDOO\ UHSRUWHG>
W\SLFDOO\ VXJJHVW S
SHU 43/3331 ,W LV FOH
FRPPRQ LQ ER\V WK
7=4 RU 8=4 DUH UHS
VHYHUHO\ DIIHFWHG44 1

$OWKRXJK DYDLODEO
FRQIOLFWLQJ/ LW LV QR
REVHUYHG LQ IDPLOLH
DQG WKDW YDULRXV
DVFHUWDLQPHQW DQG
LPSUHVVLRQ RI DQ XQ
45 1 .DQQHU EHOLHYH
IURP/ RU VKRUWO\ D
ZRUN KDV VXJJHVWH
REVHUYHG DIWHU VRP
D IHZ \HDUV/ RI QRUP

(7,2/2*<

3DUHQWV RI DXWLVWL
VSHFLILF GHILFLWV LQ
WKH\ H[KLELW XQXVXD

7KH UROH RI JHQHWLF
WKH REVHUYDWLRQ
LQGLYLGXDOV DUH DW J
DW KLJKHU ULVN IRU
ODQJXDJH DQG FRJ
PRQR]\JRWLF DQG G
LQFUHDVHG FRQFR
PRQR]\JRWLF WZLQ S

6WXGLHV RI ELRFKHP
KDYH H[DPLQHG
KRUPRQHV/ WUDFH H
$OWKRXJK QR VSHF
EHHQ IRXQG/ LW LV FOH
D JURXS/ H[KLELW
SHULSKHUDO EORRG OH
QHXURWUDQVPLWWHU LQ
QHXURQDO V\VWHPV
SODWHOHWV DQG WK
REVHUYDWLRQ WKDW
DXWLVWLF LQGLYLGXDO
VHURWRQLQ OHYHOV KD
UREXVW/ EXW LWV VL
VLQFH HOHYDWLRQV LQ
DUH REVHUYHG LQ RW
UHWDUGDWLRQ QRW DVVR
XUJXW g]DO 7ÕS 0HUNH]L 'HUJLVL 8+5/6,=4<<; 206
VWULFWO\ GHILQHG/ SUHYDOHQFH
FDVHV SHU 43/333 DUH
OHVV VWULQJHQW GHILQLWLRQV
UHYDOHQFH UDWHV RI 708 FDVHV
DU WKDW DXWLVP LV PXFK PRUH
DQ LQ JLUOV= 7\SLFDOO\/ UDWLRV RI
RUWHG43 1 %XW/ JLUOV DUH PRUH

H HYLGHQFH LV VRPHZKDW
Z FOHDU WKDW WKH FRQGLWLRQ LV
V IURP DOO OHYHOV RI HGXFDWLRQ
IDFWRUV PD\ ELDV FDVH
PD\ DFFRXQW IRU WKH LQLWLDO
XVXDO VRFLDO FODVV GLVWULEXWLRQ
G WKDW DXWLVP ZDV SUHVHQW
IWHU/ ELUWK> EXW VXEVHTXHQW
G WKDW WKH GLVRUGHU FDQ EH
H SHULRG RI PRQWKV/ RU HYHQ
DO GHYHORSPHQW46 1

F FKLOGUHQ GR QRW H[KLELW
FKLOG0UHDULQJ SUDFWLFH/ QRU GR
O SHUVRQDOLW\ WUDLWV47 1

PHFKDQLVPV LV VXJJHVWHG E\
WKDW VLEOLQJV RI DIIHFWHG
UHDWHU ULVN IRU DXWLVP DQG DUH
WKH GHYHORSPHQW RI YDULRXV
QLWLYH SUREOHPV> VWXGLHV RI
L]\JRWLF WZLQV KDYH VKRZQ DQ
UGDQFH IRU DXWLVP LQ
DLUV47 1

LFDO FRUUHODWHV RI WKH GLVRUGHU
YDULRXV QHXURWUDQVPLWWHUV/
OHPHQWV/ DQG DPLQR DFLGV1
LILF ELRFKHPLFDO PDUNHU KDV
DU WKDW DXWLVWLF LQGLYLGXDOV/ DV
VLJQLILFDQW LQFUHDVHV LQ

YHOV RI VHURWRQLQ/ D FHQWUDO
YROYHG LQ YDULRXV UHJXODWRU\
WKDW LV DOVR IRXQG LQ EORRG
H GLJHVWLYH V\VWHP1 7KH
DSSUR[LPDWHO\ RQH0WKLUG RI
V H[KLELW KLJK SHULSKHUDO
V SURYHG WR EH UHPDUNDEO\
JQLILFDQFH UHPDLQV XQFOHDU/
SHULSKHUDO VHURWRQLQ OHYHOV
KHU GLVRUGHUV QRWDEO\ PHQWDO
FLDWHG ZLWK DXWLVP DQG VLQFH
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7

WKH UHODWLRQVKLS RI SHULSKHUDO PHDVXUHV WR
FHQWUDO DFWLYLW\ RI WKH FRPSRXQG UHPDLQV XQFOHDU
48 1

'HIHFWV KDYH EHHQ K\SRWKHVL]HG DW YDULRXV
OHYHOV RI WKH &16/ UDQJLQJ IURP WKH EUDLQ VWHP
WR WKH FRUWH[1 7DNHQ DV D ZKROH/ WKH DYDLODEOH
HYLGHQFH FOHDUO\ VXJJHVWV VRPH GHJUHH RI &16
LQYROYHPHQW/ DQG PRVW UHVHDUFKHUV QRZ VKDUH
WKH YLHZ WKDW VRPH IDFWRU/ RU FRPELQDWLRQ RI
IDFWRUV/ DFWV WKURXJK RQH RU PRUH PHFKDQLVPV
WR SURGXFH WKH ILQDO EHKDYLRUDO V\QGURPH NQRZQ
DV DXWLVP1 3UHFLVH QHXURSDWKRORJLFDO
PHFKDQLVPV UHPDLQ WR EH HVWDEOLVKHG47 1

75($70(17

*LYHQ WKH VHYHULW\ RI WKHVH FRQGLWLRQV DQG WKH
UHODWLYHO\ SRRU SURJQRVLV/ LW LV QRW VXUSULVLQJ WKDW
HVVHQWLDOO\ DOO SRVVLEOH WUHDWPHQWV KDYH EHHQ
XWLOL]HG/ LQFOXGLQJ YDULRXV SKDUPDFRORJLFDO
WUHDWPHQWV/ VRPDWLF WUHDWPHQWV + VXFK DV
HOHFWURVKRFN WKHUDS\ DQG *SDWWHUQLQJ*,/ EHKDYLRU
PRGLILFDWLRQ/ HGXFDWLRQDO LQWHUYHQWLRQ/
SV\FKRWKHUDS\/ GLHWDU\ FKDQJH/ DQG WKH OLNH9 1

%(+$9,25 7+(5$3<= 7KH JRDOV RI WUHDWPHQW
DUH WR GHFUHDVH WKH EHKDYLRUDO V\PSWRPV DQG WR
DLG LQ WKH GHYHORSPHQW RI GHOD\HG/ UXGLPHQWDU\/
RU QRQH[LVWHQW IXQFWLRQV/ VXFK DV ODQJXDJH DQG
VHOI0FDUH VNLOOV1 ,Q DGGLWLRQ/ WKH SDUHQWV/ RIWHQ
GLVWUDXJKW/ QHHG VXSSRUW DQG FRXQVHOLQJ1
6WUXFWXUHG FODVVURRP WUDLQLQJ LQ FRPELQDWLRQ
ZLWK EHKDYLRUDO PHWKRGV LV WKH PRVW HIIHFWLYH
WUHDWPHQW PHWKRG IRU PDQ\ DXWLVWLF FKLOGUHQ DQG
LV VXSHULRU WR RWKHU W\SHV RI EHKDYLRUDO
DSSURDFKHV5 1

$IWHU D EHKDYLRUDO DQDO\VLV LV SHUIRUPHG/
WHFKQLTXHV VXFK DV VKDSLQJ RU SURPSWLQJ DUH
XVHG WR GHYHORS GHVLUHG UHVSRQVHV/ ZKLFK DUH
WKHQ UHLQIRUFHG E\ LQFUHDVLQJO\ PDWXUH UHZDUGV1
,Q RQH VWXG\/ YHU\ \RXQJ DXWLVWLF FKLOGUHQ ZKR
WRRN SDUW LQ DQ LQWHQVLYH EHKDYLRUDO SURJUDP
GXULQJ ZKLFK WKH\ UHFHLYHG 73 RU PRUH KRXUV RI
RQH0WR0RQH EHKDYLRUDO WUHDWPHQW IRU WZR RU
PRUH \HDUV VKRZHG VLJQLILFDQW LPSURYHPHQW LQ
,141 DQG KLJKHU OHYHOV RI DGDSWLYH IXQFWLRQLQJ
WKDQ D FRQWURO JURXS RI DXWLVWLF FKLOGUHQ WKDW GLG
QRW UHFHLYH WKH LQWHQVLYH WUHDWPHQW1 %\ WKH HQG
RI WKH WUHDWPHQW SHULRG WKH H[SHULPHQWDO JURXS
LQFOXGHG D VXEJURXS RI HLJKW +75 SHUFHQW,
QRUPDO IXQFWLRQLQJ FKLOGUHQ ZKR ZHUH DEOH WR EH
XUJXW g]DO 7ÕS 0HUNH]L 'HUJLVL 8+5/6,=4<<; 207
HQUROOHG LQ UHJXODU FODVVHV1 %\ FRQWUDVW/ QR FKLOG
LQ WKH FRQWURO JURXS DFKLHYHG D IDYRUDEOH
RXWFRPH4 1

('8&$7,21$/ $3352$&+(6= $W SUHVHQW/
WKH EHVW DYDLODEOH HYLGHQFH SRLQWV WR WKH
LPSRUWDQFH RI DSSURSULDWH HGXFDWLRQDO
LQWHUYHQWLRQV WR IRVWHU WKH DFTXLVLWLRQ RI EDVLF
VRFLDO/ FRPPXQLFDWLYH/ DQG FRJQLWLYH VNLOOV DQG
WKH UHODWLRQ RI VXFK LQWHUYHQWLRQV WR XOWLPDWH
RXWFRPH1 %HKDYLRU PRGLILFDWLRQ SURFHGXUHV PD\
EH KHOSIXO LQ LQFUHDVLQJ DSSURSULDWH DQG
GHFUHDVLQJ LQDSSURSULDWH EHKDYLRUV DQG PD\
IDFLOLWDWH LQYROYHPHQW LQ HGXFDWLRQDO
SURJUDPPLQJ9 1

,W LV FOHDU WKDW HDUO\ DQG FRQWLQXRXV LQWHUYHQWLRQ
LV KLJKO\ GHVLUDEOH> VRPH UHSRUWV KDYH QRWHG
VXVWDLQHG LPSURYHPHQW IROORZLQJ LQWHQVLYH HDUO\
LQWHUYHQWLRQ49 1$XWLVWLF FKLOGUHQ OHDUQ EHVW LQ D
KLJKO\ VWUXFWXUHG VHWWLQJ LQ ZKLFK WKH
RSSRUWXQLW\ IRU WKH FKLOG WR GLVHQJDJH IURP
RWKHUV LV NHSW WR D PLQLPXP DQG WKH WHDFKHU
LQWUXGHV ZKHQ WKH FKLOG LV HQJDJHG LQ VROLWDU\
DFWLYLWLHV4 1

(GXFDWLRQDO LQWHUYHQWLRQV DUH EHVW SURYLGHG RQ D
\HDU0URXQG EDVLV> WKH XVXDO SDWWHUQ RI VXPPHU
VFKRRO YDFDWLRQV LV W\SLFDOO\ QRW ZHOO WROHUDWHG E\
DXWLVWLF FKLOGUHQ9 1

36<&+27+(5$3<= 3V\FKRWKHUDS\ LV QRW
XVXDOO\ LQGLFDWHG IRU WKH DIIHFWHG DXWLVWLF FKLOG/
DOWKRXJK LW PD\ EH XVHIXO LQ KLJKHU0IXQFWLRQLQJ
LQGLYLGXDOV1 ,Q VXFK FDVHV/ WKHUDS\ VKRXOG EH
FDUHIXOO\ IRFXVHG DQG VXSSRUWLYH LQ QDWXUH4: 1

36<&+23+$50$&2/2*ø&$/ 75($70(17=
,Q D VXEJURXS RI DXWLVWLF FKLOGUHQ ZLWK WDUJHW
V\PSWRPV/ VXFK DV WHPSHU WDQWUXPV/
DJJUHVVLYHQHVV/ VHOI0LQMXU\/ K\SHUDFWLYLW\/ DQG
VWHUHRW\SLHV/ DSSURSULDWH SV\FKRDFWLYH DJHQWV
PD\ EH DQ LPSRUWDQW SDUW RI D FRPSUHKHQVLYH
WUHDWPHQW SURJUDP1 :RUNXS VWXGLHV
UHFRPPHQGHG SULRU WR EHJLQQLQJ GUXJ WUHDWPHQW
DUH H[DPLQDWLRQ IRU DEQRUPDO PRYHPHQWV/
LQFOXGLQJ UDWLQJ RQ $EQRUPDO ,QYROXQWDU\
0RYHPHQW 6FDOH +$,06,/ ZHLJKW/ EORRG SUHVVXUH
DQG SXOVH UDWH/ FRPSOHWH EORRG FHOO FRXQW DQG
GLIIHUHQWLDO/ WHVWV RI OLYHU DQG UHQDO IXQFWLRQ
+EORRG XUHD QLWURJHQ *%81*/ FUHDWLQLQH,/
HOHFWURFDUGLRJUDP +(&*,/ XULQDQDO\VLV/ DQG RWKHU
ODERUDWRU\ VWXGLHV DV QHHGHG +H1J1/ HOHFWURO\WHV/
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EORRG OHYHOV RI SV\FKRDFWLYH GUXJV PRQLWRUHG,1
3HULRGLF GUXJ ZLWKGUDZDO +HYHU\ VL[ PRQWKV, LV
UHFRPPHQGHG WR DVVHVV ZKHWKHU WKHUH LV
FRQWLQXHG QHHG IRU WUHDWPHQW4 1

$OWKRXJK QRQH RI WKH SKDUPDFRORJLFDO DJHQWV
XVHG LQ WKH WUHDWPHQW RI DXWLVP DQG UHODWHG
FRQGLWLRQV KDYH SURYHQ FXUDWLYH/ FHUWDLQ
PHGLFDWLRQV/ SDUWLFXODUO\ WKH PDMRU WUDQTXLOL]HUV/
KDYH EHHQ VKRZQ WR KDYH DQ LPSRUWDQW/ OLPLWHG
UROH LQ WKH PDQDJHPHQW RI FHUWDLQ FDVHV4; 1

,W ZDV K\SRWKHVL]HG WKDW WKH VWHUHRW\SLHV DQG
K\SHUDFWLYLW\ VHHQ LQ PDQ\ DXWLVWLF FKLOGUHQ ZHUH
D IXQFWLRQ RI LQFUHDVHG GRSDPLQHUJLF DFWLYLW\1
7KDW ZDV WKH UDWLRQDOH IRU WKH XVH RI
DQWLSV\FKRWLFV/ ZKLFK EORFN GRSDPLQH UHFHSWRUV/
LQ DXWLVWLF FKLOGUHQ1 ,Q LQGLYLGXDOO\ UHJXODWHG
GRVHV RI 3158 WR 713 PJ D GD\/ RU IURP 31349 WR
3154: PJ2NJ D GD\/ WKH KLJK0SRWHQF\
DQWLSV\FKRWLF KDORSHULGRO SURYHG PRUH HIIHFWLYH
WKDQ SODFHER LQ UHGXFLQJ WDUJHW V\PSWRPV1 6LGH
HIIHFWV RI VHGDWLRQ DQG QHXUROHSWLF0LQGXFHG
G\VWRQLD ZHUH VHHQ DW GRVHV DERYH WKHUDSHXWLF
GRVHV1 1R QHJDWLYH HIIHFW RQ OHDUQLQJ RU
FRJQLWLRQ ZDV IRXQG/ DQG LQ WZR VWXGLHV
KDORSHULGRO ZDV VKRZQ WR IDFLOLWDWH ODQJXDJH
GHYHORSPHQW DQG OHDUQLQJ LQ WKH ODERUDWRU\1 ,Q
RQH VWXG\ WKDW DVVHVVHG WKH LQWHUDFWLRQ RI
KDORSHULGRO DQG EHKDYLRU WKHUDS\/ WKH
FRPELQDWLRQ RI WKH WZR WUHDWPHQWV ZDV VXSHULRU
WR HLWKHU WUHDWPHQW DORQH LQ IDFLOLWDWLQJ VSHHFK
DFTXLVLWLRQ1 7KH HIILFDF\ RI KDORSHULGRO LV
PDLQWDLQHG RYHU WLPH/ DQG WKH GUXJ LV HVSHFLDOO\
HIIHFWLYH LQ FKLOGUHQ ZKR DUH DQJU\/ LUULWDEOH/ DQG
HPRWLRQDOO\ ODELOH4 1

&DUHIXO GRXEOH0EOLQG VWXGLHV XVLQJ KDORSHULGRO
KDYH GHPRQVWUDWHG HQKDQFHG OHDUQLQJ DQG
LPSURYHG EHKDYLRUDO DGDSWLRQ1 7KH PDMRU
WUDQTXLOL]HUV PD\ DFW WR GHFUHDVH DFWLYLW\ OHYHOV/
LQFUHDVH UHODWHGQHVV DQG WDVN LQYROYHPHQW/ DQG
LQFUHDVH DFFHVVLELOLW\ WR UHPHGLDWLRQ SURJUDPV1
,QGLYLGXDOV ZKR UHFHLYH PDMRU WUDQTXLOL]HUV RU
RWKHU SKDUPDFRORJLFDO WUHDWPHQWV VKRXOG EH
FDUHIXOO\ PRQLWRUHG IRU VLGH HIIHFWV/ DQG WKH
DJHQWV VKRXOG EH XVHG LQ WKH ORZHVW HIIHFWLYH
GRVH IRU WKH VKRUWHVW SRVVLEOH SHULRG RI WLPH1
2YHUVHGDWLRQ VKRXOG SDUWLFXODUO\ EH DYRLGHG 5/9 1

,Q QRQVHGDWLQJ GRVDJHV/ KDORSHULGRO LQ
FRQWUROOHG VWXGLHV UHGXFHG ZLWKGUDZDO/
VWHUHRW\SLHV/ DQG K\SHUDFWLYLW\1 %XW/ LQ D ORQJ0
XUJXW g]DO 7ÕS 0HUNH]L 'HUJLVL 8+5/6,=4<<; 208
WHUP VWXG\/ G\VNLQHVLD RFFXUUHG LQ 5:SHUFHQW RI
FKLOGUHQ1 ,W UHVROYHG DIWHU FHVVDWLRQ RI GUXJ1
$QRWKHU KLJK0SRWHQF\ DQWLSV\FKRWLF/ SLPR]LGH/ LQ
GDLO\ GRVDJH WKDW VKRXOG QRW H[FHHG 316 PJ2NJ
EHFDXVH RI SRWHQWLDO FDUGLRWR[LFLW\/ PD\ EH PRUH
HIIHFWLYH WKDQ KDORSHULGRO LQ GHFUHDVLQJ
PDODGDSWLYH EHKDYLRUV LQ WUHDWLQJ K\SRDFWLYH RU
QRUPRDFWLYH DXWLVWLF FKLOGUHQ1 5LVSHULGRQH DOVR
KDV EHHQ EHQHILFLDO LQ DQHFGRWDO UHSRUWV4/4< 1

6WXGLHV RI DGGLWLRQDO DJHQWV/ H1J1/ IHQIOXUDPLQH
+ZKLFK UHGXFHV EORRG OHYHOV RI VHURWRQLQ,/ RU
QDOWUH[RQH KDYH QRW UHYHDOHG SDUWLFXODU EHQHILW
4/5/53/54 1

7KH QRQVSHFLILF LQFUHDVHV LQ DFWLYLW\ OHYHOV/
DXWLVWLF LQGLYLGXDOV VRPHWLPHV H[KLELW PD\ EH
WDNHQ WR VXJJHVW D WULDO RI VWLPXODQW PHGLFDWLRQV1
,Q JHQHUDO/ VWLPXODQWV ZRUVHQ EHKDYLRUDO
IXQFWLRQLQJ> WKLV UHVXOW LV QRW VXUSULVLQJ/ JLYHQ
WKDW VWLPXODQWV FDQ LQGXFH VWHUHRW\SLHV LQ
DQLPDOV E\ IDFLOLWDWLQJ WKH DFWLRQ RI WKH
QHXURWUDQVPLWWHU GRSDPLQH1 0RUH UHFHQWO\/ DQ
RSHQ WULDO RI PHWK\OSKHQLGDWH/ RSWLPDO GDLO\ GRVH
UDQJH/ 4313 WR 8313 PJ/ LQ QLQH DXWLVWLF FKLOGUHQ
UHVXOWHG LQ D PDUNHG GHFUHDVH LQ K\SHUDFWLYLW\
ZLWKRXW PDMRU VLGH HIIHFWV4/9 1

$QWLGHSUHVVDQWV/ VXFK DV IOXR[HWLQH/ LPLSUDPLQH/
GHVLSUDPLQH/ DQG WKH PRRG VWDELOL]LQJ DJHQW/
OLWKLXP/ KDYH EHHQ XVHG LQ WUHDWLQJ LQGLYLGXDOV
ZLWK DXWLVP ZLWK VRPH VXFFHVV1 7KHVH GUXJV
PD\ EH SDUWLFXODUO\ KHOSIXO LQ DGGUHVVLQJ
GHSUHVVHG PRRG/ DQ[LHW\/ DQG REVHVVLYH0
FRPSXOVLYH V\PSWRPV WKDW DUH VRPHWLPHV
HYLGHQW/ SDUWLFXODUO\ LQ KLJK0IXQFWLRQLQJ
LQGLYLGXDOV ZLWK DXWLVP RU $VSHUJHU*V GLVRUGHU5/55

$QWLDQ[LHW\ PHGLFDWLRQV VXFK DV EXVSLURQH DQG
SURSUDQRORO KDYH DOVR EHHQ XVHG/ SDUWLFXODUO\ LQ
FKLOGUHQ ZKR GLVSOD\ D JUHDW GHDO RI DQ[LHW\ RU
DJLWDWHG EHKDYLRU4/55 1

&ORQLGLQH KDV EHHQ XVHG LQ VRPH FKLOGUHQ ZLWK
DXWLVP WR UHGXFH KLJK OHYHOV RI K\SHUDFWLYLW\/
LPSXOVLYLW\/ GLVWUDFWLELOLW\/ DQG DFWLQJ0RXW
EHKDYLRUV1 ,Q RQH UHFHQW GRXEOH0EOLQG/ SODFHER0
FRQWUROOHG VWXG\/ LW ZDV IRXQG WR EH VXSHULRU WR
SODFHER LQ GHFUHDVLQJ FHUWDLQ SUREOHP
EHKDYLRUV1 7KH WUDQVGHUPDO DGPLQLVWUDWLRQ RI
FORQLGLQH DW D PHDQ GRVDJH RI 31338 PJ2NJ D
GD\ ZDV DVVRFLDWHG ZLWK D GHFUHDVH LQ
VWHUHRW\SLHV/ ZLWKGUDZDO/ K\SHUDFWLYLW\/ DQG
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FORQLGLQH DW D PHDQ GRVDJH RI 31338 PJ2NJ D
GD\ ZDV DVVRFLDWHG ZLWK D GHFUHDVH LQ
VWHUHRW\SLHV/ ZLWKGUDZDO/ K\SHUDFWLYLW\/ DQG
WHPSHU RXWEXUVWV LQ QLQH DXWLVWLF PDOH SDWLHQWV
DJHG 8 WR 66 \HDUV1 $QWLFRQYXOVDQWV/ VXFK DV
SKHQ\WRLQ DQG FDUEDPD]HSLQH/ DUH XVHG WR WUHDW
FKLOGUHQ ZLWK DXWLVP ZKR VXIIHU IURP VHL]XUHV1
7KHVH PHGLFDWLRQV PD\ DOVR EH HIIHFWLYH LQ
GHFUHDVLQJ DJJUHVLYH EHKDYLRU DQG HSLVRGLF
EHKDYLRUDO RXWEXUVWV/ SDUWLFXODUO\ LQ FKLOGUHQ ZLWK
VHL]XUH GLVRUGHU4/55 1

5HFHQW UHSRUWV KDYH VXJJHVWHG WKH SRWHQWLDO
XVHIXOQHVV LQ DXWLVP DQG UHODWHG FRQGLWLRQV RI
RWKHU DJHQWV/ H1J1/ WKRVH XVHG LQ WUHDWPHQW RI
FRPSXOVLYH EHKDYLRU56 1

$ UHFHQW GRXEOH0EOLQG/ SODFHER0FRQWUROOHG
FURVVRYHU VWXG\ IRXQG FORPLSUDPLQH WR EH
VXSHULRU WR ERWK GHVLSUDPLQH DQG SODFHER LQ
GHFUHDVLQJ REVHVVLYH0FRPSXOVLYH V\PSWRPV/
DQJHU/ DQG FRUH DXWLVWLF V\PSWRPV/ LQFOXGLQJ
ZLWKGUDZDO DQG DEQRUPDO REMHFW UHODWLRQV1 7KH
VDPSOH FRQVLVWHG RI : DXWLVWLF LQGLYLGXDOV DJHG 9
WR 4; \HDUV1 7KH PHDQ GRVDJH RI FORPLSUDPLQH
ZDV 45< PJ D GD\ +716 PJ2NJ D GD\,57 1

+RZHYHU/ LQ D UHFHQW SLORW VWXG\ FRQGXFWHG RQ
HLJKW KRVSLWDOL]HG FKLOGUHQ/ DJHG 618 WR ;1:
\HDUV/ FORPLSUDPLQH \LHOGHG WKHUDSHXWLF FKDQJHV
LQ RQO\ RQH FKLOG1 8QWRZDUG HIIHFWV ZHUH
QXPHURXV DQG LQFOXGHG DFXWH XULQH UHWHQWLRQ/
FRQVWLSDWLRQ/ DQG EHKDYLRUDO HIIHFWV LQGLFDWLQJ
WR[LFLW\> WKH GDLO\ GRVDJH UDQJHG IURP 5183 WR
7197 PJ2NJ/ PHDQ/ 6147 PJ2NJ D GD\4 1

$QRWKHU GRXEOH0EOLQG/ SODFHER0FRQWUROOHG WULDO RI
IOXYR[DPLQH ZDV UHSRUWHG E\ 0F'RXJOH DQG
FROOHDJXHV58 1 )OXYR[DPLQH ZDV IRXQG WR UHGXFH
SHUVHYHUDWLYH V\PSWRPV DQG DJJUHVVLRQ DQG WR
LPSURYH ODQJXDJH XVH DQG JHQHUDO IXQFWLRQLQJ1
7KH DXWKRUV HPSKDVL]HG WKDW WKH UHVXOWV SHUWDLQ
RQO\ WR DGXOWV DQG WKDW WKH\ KDYH REVHUYHG
XQWRZDUG EHKDYLRUDO HIIHFWV +LUULWDELOLW\/
DJLWDWLRQ, LQ VRPH FKLOGUHQ WUHDWHG ZLWK
VHURWRQLQ UHXSWDNH LQKLELWRUV1

$ VHFRQG GRXEOH0EOLQG/ UDQGRPL]HG VWXG\ LQ
FURVVRYHU GHVLJQ E\ WKH VDPH DXWKRUV/ FORVHO\
UHODWHG WR WKH IRUPHU VWXG\/ HYDOXDWHG WKH
EHKDYLRUDO HIIHFWV RI D UHGXFWLRQ LQ WKH
DYDLODELOLW\ RI WKH VHURWRQLQ SUHFXUVRU WU\SWRSKDQ
DQG WKH DXWKRUV FRQFOXGHG WKDW DQ DFXWH
XUJXW g]DO 7ÕS 0HUNH]L 'HUJLVL 8+5/6,=4<<; 209
UHGXFWLRQ LQ WU\SWRSKDQ DYDLODELOLW\ PLJKW
H[DFHUEDWH PDODGDSWLYH EHKDYLRU LQ VRPH
DXWLVWLF DGXOWV/ DQG WKDW WKHLU ILQGLQJV SURYLGHG
IXUWKHU HYLGHQFH RI G\VUHJXODWHG VHURWRQLQ
IXQFWLRQ LQ DXWLVP59 1

$ VWXG\ DVVHVVLQJ WKH EHQHILW RI IOXRNVHWLQH LQ
WKH WUHDWPHQW RI FKLOGUHQ DQG DGXOWV ZLWK DXWLVWLF
GLVRUGHU DQG PHQWDO UHWDUGDWLRQ DOVR KDG
UHVXOWHG SURPLVLQJO\5: 1

&21&/86,21

(GXFDWLRQDO DSSURDFKHV/ EHKDYLRU WKHUDS\ DQG
HLWKHU KDORSHULGRO RU VHURWRQLQ UHXSWDNH
LQKLELWRUV/ LQ GLIIHUHQW SDWLHQW JURXSV/ PD\ EH
EHQHILFLDO LQ WKH WUHDWPHQW RI DXWLVWLF GLVRUGHU1
$QG DOVR/ ZH VKRXOG H[SHFW VLJQLILFDQW DGYDQFHV
LQ RXU XQGHUVWDQGLQJ DQG WUHDWPHQW RI DXWLVP LQ
WKH IRUHVHHDEOH IXWXUH1

5()(5(1&(6

41 &DPSEHOO 0/ 6KD\ -= 3HUYDVLYH 'HYHORSPHQWDO 'LVRUGHUV1 ,Q= .DSODQ +,/
6DGRFN %-/ HGLWRUV1 &RPSUHKHQVLYH 7H[WERRN RI 3V\FKLDWU\ 9WK (G1/
%DOWLPRUH= :LOOLDPV DQG :LONLQV 4<<8= 55::0<61

51 .DSODQ +,/ 6DGRFN %-/ *UHEE -$= .DSODQ DQG 6DGRFN*V 6\QRSVLV RI
3V\FKLDWU\/ :WK (G1/ %DOWLPRUH= :LOOLDPV DQG :LONLQV1 4<<71

61 *HOGHU 0/ *DWK '/ 0D\RX 5/ &RZHQ 3= 2[IRUG 7H[WERRN RI 3V\FKLDWU\1 6UG

(G1/ 1HZ <RUN= 2[IRUG 8QLYHUVLW\ 3UHVV1 4<<91
71 g]W�UN 02= 5XK 6D÷OÕ÷Õ YH %R]XNOXNODUÕ1 91 %DVÕP/ $QNDUD/ 0HGLNRPDW/

4<<81
81 $PHULFDQ 3V\FKLDWULF $VVRFLDWLRQ= 'LDJQRVWLF DQG 6WDWLVWLFDO 0DQXDO1 6UG

(G1/ :DVKLQJWRQ/ '&= $PHULFDQ 3V\FKLDWULF $VVRFLDWLRQ 3UHVV1 4<;31
91 9RONPDU )5= $XWLVP DQG WKH SHUYDVLYH GHYHORSPHQWDO GLVRUGHUV1 ,Q= /HZLV

0/ HGLWRU1 &KLOG DQG $GROHVFHQW 3V\FKLDWU\/ $ &RPSUHKHQVLYH 7H[WERRN/
5QG (G1/ %DOWLPRUH= :LOOLDPV DQG :LONLQV 4<<9= 7;<0<:1

:1 $PHULFDQ 3V\FKLDWULF $VVRFLDWLRQ= 'LDJQRVWLF DQG 6WDWLVWLFDO 0DQXDO/ 6UG (G1
5HY1/ :DVKLQJWRQ/ '&= $PHULFDQ 3V\FKLDWULF $VVRFLDWLRQ 3UHVV1 4<;:1

;1 :RUOG +HDOWK 2UJDQL]DWLRQ= 0HQWDO DQG EHKDYLRUDO GLVRUGHUV/ FOLQLFDO
GHVFULSWLRQV DQG GLDJQRVWLF JXLGHOLQHV1 ,Q= ,QWHUQDWLRQDO &ODVVLILFDWLRQ RI
'LVHDVHV1 43WK (G1 *HQHYD= :RUOG +HDOWK 2UJDQL]DWLRQ1 4<<51

<1 $PHULFDQ 3V\FKLDWULF $VVRFLDWLRQ= 'LDJQRVWLF DQG 6WDWLVWLFDO 0DQXDO/ 7WK

(G1/ :DVKLQJWRQ/ '&= $PHULFDQ 3V\FKLDWULF $VVRFLDWLRQ 3UHVV1 4<<71
431 =DKQHU *(3/ 3DXOV '/= (SLGHPLRORJLFDO VXUYH\V RI LQIDQWLOH DXWLVP1 ,Q

&RKHQ '/ 'RQQHOODQ $/ HGLWRUV1 +DQGERRN RI $XWLVP DQG 3HUYDVLYH
'HYHORSPHQWDO 'LVRUGHUV1 1HZ <RUN= :LOH\ 4<;:= 4<<05431

441 /RUG &/ 6FKRSOHU (/ 5HYLFNL '= 6H[ GLIIHUHQFHV LQ DXWLVP1 - $XWLVP 'HY
'LVRUG 4<;5>45=64:0551

451 6FKRSOHU (/ $QGUHZV &(/ 6WUXSS .= 'R DXWLVWLF FKLOGUHQ FRPH IURP XSSHU0
PLGGOH FODVV SDUHQWV" - DXWLVP 'HY 'LVRUG 4<;3>43=<404361

461 9RONPDU )5/ 6WLHU '0/ &RKHQ '-= $JH RI UHFRJQLWLRQ RI SHUYDVLYH
GHYHORSPHQWDO GLVRUGHU1 $P - 3V\FKLDWU\ 4<;8>475=47830851

471 &RKHQ '-/ 3DXOV '/ 9RONPDU )5= 5HFHQW UHVHDUFK LQ DXWLVP1 &KLOG $GROHVF
3V\FKLDWU\ &OLQ 1RUWK $P 4<<7>6=4940:41

481 $QGHUVRQ *0/ +RVKLQR <= 1HXURFKHPLFDO VWXGLHV RI DXWLVP1 ,Q= &RKHQ '/
'RQQHOODQ $/ HGLWRUV1 +DQGERRN RI $XWLVP DQG 3HUYDVLYH 'HYHORSPHQWDO
'LVRUGHUV1 1HZ <RUN= :LOH\ 4<;:= 4990<41

491 /RYDVV 2,= %HKDYLRUDO WUHDWPHQW DQG QRUPDO HGXFDWLRQDO DQG LQWHOOHFWXDO
IXQFWLRQLQJ LQ \RXQJ DXWLVWLF FKLOGUHQ1 - &RQVXOW &OLQ 3V\FKRO 4<;:>88=60<1

4:1 5LGGOH 0= ,QGLYLGXDO DQG SDUHQW SV\FRWKHUDS\ LQ DXWLVP1 ,Q= &RKHQ '/
'RQQHOODQ $/ HGLWRUV1 +DQGERRN RI $XWLVP DQG 3HUYDVLYH 'HYHORSPHQWDO
'LVRUGHUV1 1HZ <RUN= :LOH\ 4<;:= 85;0741

4;1 &DPSEHOO 0/ $QGHUVRQ /7/ *UHHQ :+= 3V\FKRSKDUPDFRORJ\1 1 ,Q= &RKHQ
'/ 'RQQHOODQ $/ HGLWRUV1 +DQGERRN RI $XWLVP DQG 3HUYDVLYH
'HYHORSPHQWDO 'LVRUGHUV1 1HZ <RUN= :LOH\ 4<;:= 8780981

4<1 .DSODQ +,/ 6DGRFN %-= 3RFNHW +DQGERRN RI &OLQLFDO 3V\FKLDWU\> 5QG (G1
%DOWLPRUH= :LOOLDPV DQG :LONLQV1 4<<91

531 &DPSEHOO 0= )HQIOXUDPLQH WUHDWPHQW RI DXWLVP1 - &KLOG 3V\FKRO 3V\FKLDWU\
4<;;>5<=40431

541 &DPSEHOO 0/ $QGHUVRQ // 6PDOO $= 1DOWUH[RQH LQ DXWLVWLF FKLOGUHQ= $
GRXEOH0EOLQG DQG SODFHER 0FRQWUROOHG VWXG\1 3V\FKRSKDUPDFRO %XOO
4<<3>59= 463081
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551 %HQQHWWR // 5RJHUV 6-= $XWLVP VSHFWUXP GLVRUGHUV1 ,Q= -DFREVRQ -//
-DFREVRQ $0/ HGLWRUV1 3V\FKLDWULF 6HFUHWV1 3KLODGHOSKLD= +DQOH\ DQG %HOIXV
4<<9=63<0491

561 0F'RXJOH &-/ 3ULFH /+/ 9RONPDU )5= 5HFHQW DGYDQFHV LQ WKH
SKDUPDFRWKHUDS\ RI DXWLVP DQG UHODWHG FRQGLWLRQV1 &KLOG $GROHVF
3V\FKLDWU\ &OLQ 1RUWK $P 4<<7>6=860:31

571 *RUGRQ &7/ 6WDWH 5&/ 1HOVRQ -(/ +DPEXUJHU 6'/ 5DSRSRUW -/1 $ GRXEOH0
EOLQG FRPSDULVRQ RI FORPLSUDPLQH/ GHVLSUDPLQH/ DQG SODFHER LQ WKH
WUHDWPHQW RI DXWLVWLF GLVRUGHU1 $UFK *HQ 3V\FKLDWU\ 4<<6> 83= 7740:1

581 0F'RXJOH &-/ 1D\ORU 67/ &RKHQ '-/ 9RONPDU )5/ +HQLQJHU *5/ 3ULFH /+= $
GRXEOH0EOLQG/ SODFHER0FRQWUROOHG VWXG\ RI IOXYR[DPLQH LQ DGXOWV ZLWK
DXWLVWLF GLVRUGHU1 $UFK *HQ 3V\FKLDWU\ 4<<9> 86= 43340;1

591 0F'RXJOH &-/ 1D\ORU 67/ &RKHQ '-/ $JKDMDQLDQ *./ +HQLQJHU *5/ 3ULFH
/+= (IIHFWV RI WU\SWRSKDQ GHSOHWLRQ LQ GUXJ0IUHH DGXOWV ZLWK DXWLVWLF
GLVRUGHU1 $UFK *HQ 3V\FKLDWU\ 4<<9> 86= <<6043331

5:1 &RRN (+/ 5RZOHWW 5/ -DVHOVNLV &/ /HYHQWKDO %/= )OXR[HWLQH WUHDWPHQW RI
FKLOGUHQ DQG DGXOWV ZLWK DXWLVWLF GLVRUGHU DQG PHQWDO UHWDUGDWLRQ1 - $P
$FDG &KLOG $GROHVF 3V\FKLDWU\ 4<<5> 64= :6<0781


