£ ion Ras\

S— - -RXUQDO RI $GGLFWLRQ 5HVHDUFK

7 K H U D S \ KWVT/I%QJGI-[IVéF?l_()RU-J$GGLFW 5HV 7Kl

5HVHDUFK $UWLFOH 2SHQ $H

,PSOHPHQWDWLRQ RI &RPSXWHU GHOLYHUHG %|
&OLQLFDO 6HWWLQJV KR $JUHHV WR 3DUWLFL:

&XL <DQYUHLGL 0 &UDQHQ &URSWHGL +XWHHRAD QMDOL &IKAKDGHIUBRBIODU\ ( 0F&DXO

‘HSDUWPHQW RI +HDOWK %HKDYLRXU DQG 6RFLHW\ -RKQV +RSNLQV %ORRPEHUJ 6FKRRO RI 3XEOLF +HDOWK
'"HSDUWPHQW RI OHGLFLQH 8QLYHUVLW\ Rl :DVKLQJWRQ 6HDWWOH 868%

'"HSDUWPHQW RI 3V\FKLDWU\ DQG %HKDYLRXUDO 1HXURELRORJ\ 8QLYHUVLW\ Rl $SODEDPD DW %LUPLQJKDP 8
"HSDUWPHQW RI 3VI\FKLDWU\ DQG %HKDYLRXUDO 6FLHQFHV -RKQV +RSNLQV 8QLYHUVLW\ 6FKRRO RI OHGLFLQ
‘HSDUWPHQW RI *HQHUDO ,QWHUQDO OHGLFLQH -RKQV +RSNLQV 8QLYHUVLW\ 6FKRRO RI OHGLFLQH %DOWLPF
'"HSDUWPHQW RI OHGLFLQH 8QLYHUVLW\ Rl $ODEDPD DW %LUPLQJKDP 86$%

&RUUHVSRQGLQUDIXWKREEDXO 1 %URDGZD\ 6XLWH %DOWLPRUH OPPFFIN® #MKPL HGRDLO
5HFHLYHG)8BWH $FFHSWHG$SGDWH 3XEOLVKHGSWDWH

&RS\ULXKW <DQJ & HW DO 7KLV LV DQ RSHQ DFFHVV DUWLFOH GLVWULEXWHG XQGHU WKH WHUPV RI WKH
XVH GLVWULEXWLRQ DQG UHSURGXFWLRQ LQ DQ\ PHGLXP SURYLGHG WKH RULJLQDO DXWKRU DQG VRXUFH |

~

$EVWUDFW

2EMHFWIGGUHVVLQJ DOFRKRO XVH LQ SULPDU\ +,9 VHWWLQJYV FDQ LRSURYH PHGLFD
OLIH RI SHUVRQV OLYLQJ ZLWK +,9 3/:+ ,Q RUGHU WR DVVHVV WKH IHDVLELOLW
LQWHUYHQWLRQ &%, DQG WR LQIRUP IXWXUH HIIRUWV WR LPSURYH DFFHVV WR
GHPRJUDSKLF FOLQLFDO DQG EHKDYLRUDO FKDUDFWHULVWLFV DVVRFLDWHG ZLWK |
WUHDWPHQW VHHNLQJ 3/:+ ZLWK DOFRKRO PLVXVH

OHWKR®B8YUWLFLSDQWY ZHUH UHFUXLWHG IURP WZR &HQWUHYV IRU $,'6f 5SHVHDUFK &)9
6\VWHPV &1,&6 +,9 FOLQLFV 3/:+ FRPSOHWHG D FOLQLFDO DVVHVVPHQW RI SDWLHQ
XVLQJ WDEOHW EDVHG DVVHVVPHQWY LQFOXGLQJ VRFLR GHPRJUDSKLF DQG EHKD®
LQGLFDWRUV L H &' FRXQW DQG YLUDO ORDG ZHUH DOVR DYDLODE|IOH IURP WKH H
DSSURDFKHG IRU &%, SDUWLFLSDWLRQ EDVHG RQ VFRUHV RQ WKH $OFRKRO 8VH 'L\
LQFHQWLYHV ZHUH RIIHUHG IRU &%, SDUWLFLSDWLRQ :H SHUIRUPHG FKL VTXDUH WF
ORJLVWLF UHJUHVVLRQ WR FRPSDUH VRFLR GHPRJUDSKLF EHKDYLRXUDO DQG FOLQL
WR SDUWLFLSDWH FRPSDUHG ZLWK WKRVH ZKR UHIXVHG SRVWSRQHG SDUWLFLSDWLR(

5HVXOWWEVHUYHG WKDW RI QRQ WUHDWPHQW VHHNLQJ QRQ LQFHQWLYL]JHG 3/:-
ZULWWHQ DJUHHPHQW WR SDUWLFLSDWH LQ RQ VLWH &%, GHOLYHUHG|LQ WKHLU +,9
ZKR DJUHHG WR HQURO LQ &%, KDG GHWHFWDEOH YLUDO ORDGV KHDIYLHU ZHHNO\ D
GLVRUGHU V\PSWRP FRXQWY DQG PHQWDO KHDOWK V\PSWRPV 1HLWKHU VRFLR GHPR
ZDV DVVRFLDWHG ZLWK &%, HQUROPHQW

&RQFOXWLIRQLPSOHPHQWDWLRQ UHDFKHG WKRVH SDWLHQWYV PRVW LQ QHHG RI FDL
DVVLVW +,9 FDUH SURYLGHUV WR EHWWHU LGHQWLI\ DSSURSULDWH SDWLHQWYV DQG |
Rl 3/:+ LQ DOFRKRO LOQWHUYHQWLRQ VHUYLFHV

J

.H\ZRUGMOFRKRO PLVXVH %ULHI LQWHUYH®WLRQ +,9 OHQWDO KHDOWK
,PSOHPHQWDWLRQ
,QWURGXFWLRQ

SUHYDOHQFH RI DOFRKRO PLVXVH KHDY\ ELQJH GULQNLQJ DQG DOFRKRO XVH
3/-RVHDQ H[FHOO}

GLVRUGHU LV HOHYDWHG DPRQJ SHUVR v QYA QL WK +.9

FRPSDUHG ZLWK WKH JHQHUDO SRSXOD\ﬁE‘ U LV%) lRi’K WK QUARIYDWLRQ RI T
ELQJH GULQNHUV PD\ EH PRUH OLNHO\ RLQ_JVW\ VA kBY e Rk B PVRARWY
DQG WKHUHE\ LQFUHDVH UDWHV RI + 9 5§v §'—9 PHé%-W/\ﬁ 'PJ‘N% k@YHQVLY
GHPRQVWUDWHG WKDW Dc)\'.rlﬂenvﬂxsavﬂuaiLP\LV)»«/\H%L%W> WL v RO UHD WrR''DQE UK VRVeNDL R
+,9 WUHDWPHQW FDVFDGH LQFOXGLQJ BB X1 Qe HW & WBY H R, Hp g‘ﬁﬁ}@WWQH\DW
DFFHVVLQJ DSSURSULDWH PHGLFDO FDWPFRERW L SWE R Do YW u RWEBFD[E)O\A%-WJ
$57 DQG $57 QRQ DGKHUHQFH > @ )XURRIGHYE aRR %BDﬁt'vﬂ)ﬁ LGHUV WR
FRQWULEXWHV WR PDQ\ FRPRUELG FRQGﬁ\ﬁH#@i?VWlKPD%/@'P'%'Y'QW§)EY‘#W%LF@J Lv'%’_\&\g*['-‘

[LOFOXGLQJ D UHOXFWDQFH RI SDWLH

- $GGLFWUSHYV 9ROXPH Kk ,VVXH k
,661 -$57 DQ RSHQ DFFHVV MRXUQDO
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1R VRPH SDQLF |[DQG QR

GHSUHVVLYH V\PSWRPV SHIHUHQFH SHIHUHQFH

3DQLF GLVRUGHU RU DQG
GHSUHVVLYH V\PSWRPV

7DEOGRFLR GHPRJUDSKLF FOLQLFDO DQG EHKDYLRXUDO FKDUDFWHULVWLFVY DQG WK
UH~-HFRWXPQ WRWDOV IRU VRPH YDULDEOHYV EIBFDXVH RI BLVVLQJ GDWD DQG VNLS SD

,QGLYLGXDOV ZKR DJUHHG WR HQURO LQ &%, UHSRUWHG KHDYLHU ZHHNO\
DOFRKRO XVH ) S Gl DQG KDG KLJKHU '60 $8°
VIPSWRP FRXQWV RQ WKH 0, 1, ) S Gl 'H

DOVR REVHUYHG D WUHQG WKDW D ODUJHU SURSRUWLRQ RI SDUWLFLSDQWV ZKR
DJUHHG WR SDUWLFLSDWH UHSRUWHG VHYHQ RU PRUH GULQNV RQ D W\A\SLFDO GD\ R

GULQNLQJ FRPSDUHG WR UHIXVHUY RU SRVWSRQHUYV

SDWLHQWY ZKR DJUHHG WR HQUROO DOVR KDG PRUH VHYHUH PHQWDO KHDOWK
VIPSWRPV WKDQ WKRVH ZKR UHIXVHG RU SRVWSRQHG SDUWLFLSDWLRQ
6SHFL}MPDODUJIJHU SURSRUWLRQ RI &%, HQUROOHUY UHSRUWHG KLJKHU VFRUHV

RQ WKH 3+4 SDQLF V\PSWRP VFDOH LQGLFDWLQJ SUREDEOH SDQLF GLVRUGHU

RU DQG PLOG PLOG PRGHUDWH PRGHUDWHO\ VHYHUH RU VHYHUH GHSUHVVLYH

VIPSWRPV RQ WRKH 3+4 S J)LQDOO\ D KLJKHU
SURSRUWLRQ RI &%, HQUROOHUV KDG D GHWHFWDEOH YLUDO ORDG RQ WKHLU PRV\
UHFHQW ODERUDWRU\ WHVW FRPSDUHG WR WKRVH ZKR UHIXVHG RU SRVWSRQHG

2 S IHLWKHU VRFLR GHPRJUDSKLF EDFNJURXQG YDULDEOHYV
L H DJH VH[ RU UDFH QRU GUXJ XVH ZHUH DVVRFLDWHG ZLWK DJUHHPHQW WR
SDUWLFLSDWH LQ &%,

,Q WKH DGMXVWHG PRGHO 7DEOH XQGHWHFWDEOH YLUDO ORDG DGMXVWHG
RGGV UDWLR >D@R@}GHQMWHUYDO >&,@ DQG
PHQWDO KHDOWK V\PSWRPV D25 &, UHPDLQHG

PDUJLQDIOIML}FIRAWIONQL}FIDYWRFLDWHG ZLWK &%,
HQUROOPHQW

'LVFXVVLRQ

,Q WKLY LPSOHPHQWDWLRQ VWXG\ RI &%, PRUH WKDQ Rl QRQ
WUHDWPHQW VHHNLQJ 3/:+ ZLWK DOFRKRO PLVXVH DJUHHG WR SDUWLFLSDWHYV
I1RWDEO\ SDWLHQWY ZHUH DSSURDFKHG LQ WKH FRQWH[W RI WKHLU UHJXODUO\
VFKHGXOHG PHGLFDO YLVLW KDG QRW VROLFLWHG KHOS IRU WKHLU GULQNLQJ DQ
ZHUH RWWHG
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&KDQGHURVHSKV - )OHLVKPDQ -$ .RUWKXLV 37 *DLVW 3 HW DO
$OFRKRO XVH DPRQJ +,9 LQIHFWHG SHUVRQV LQ FDUH UHVXOWYV RI D PXOWL VLWH
VXUYH\ +,9 OHG
.HOO\ 6* 30DQNH\ 0 3RVW :6 /L ; 6WDOO 5 HW DO $VVRFLDWLRQV
EHWZHHQ 7REDFFR $OFRKRO DQG 'UXJ 8VH ZLWK &RURQDU\ $UWHU\ 30DTXH
DPRQJ +,9 ,QIHFWHG DQG 8QLQIHFWHG OHQ LQ WKH OXOWLFHQWHU $,'6
&RKRUW BWXG\ 3/R6 2QH H
BKXS3U -RKDUFKL 1 ,UYLQJ + S5HKP - $OFRKRO DV D FRUUHODWH RI
XQSURWHFWHG VH[XDO EHKDYLRU DPRQJ SHRSOH OLYLQJ ZLWK +,9 $,'6 UHYLHZ
DQG PHWD DQDO\VLV $,'6 %HKDY
9DJH@DW]DU 00 &RSHQKDYHU 00 6SULQJHU 6$ OROLQD 3( HW DO

H ,PSDFW RI $OFRKRO 8VH DQG 5HODWHG 'LVRUGHUV RQ WKH +,9
&RQWLQXXP RI &DUH D B\WWHPDWLF 5HYLHZ $OFRKRO DQG WKH +,9
&RQWLQXXP RI &DUH &XUU +,9 $,'6 5HS
/ILP -. 7DWH -3 )XOW] 6/ *RXOHW -/ &RQLJOLDUR - HW DO
5SHODWLRQVKLS EHWZHHQ DOFRKRO XVH FDWHJRULHY DQG QRQLQYDVLYH PDUNHUV RI
DGYDQFHG}KWSDRWLF 9 LQIHFWHG FKURQLF KHSDWLWLYV & YLUXV
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