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,V %%'1) UHODWHG WR VSDWLDO WHPSRUDO JDLW S
PXOWLSOH VFOHURVLV" $Q REVHUYDWLRQDO VWXG
JHOLSH %DOLVWLHU(PBDQRQ GHEO VXVEBNWR 6 I3KL H @lD UKD U D

ORXUD $QWXQHXL]3KHQULTXH 3DOXFFRPLBOUBREBK'
$XIXVWR %DUELHUL 3K

5(9$/ SHKDELOLWDWLRQ 5HVHDUFK &HQWHU )DFXOW\ RI 5F
8QLYHUVLW\ +DVVHOW %HOJLXP

6mR 3DXOR 6WDWH 8QLYHUVLW\ 8QHVS 6FKRRO RI 6FLHQ!
6FLHQFHV 'HSDUWPHQW RI 3K\WLFDO (GXFDWLRQ +XPDQ OF
029, /$% %DXUX 63 %UD]LO

1IRUWKHUQ ,00LQRLV 8QLYHUVLW\ 'HSDUWPHQW RI .LQH
6WDWHYV

)DFXOGDGH (VWiFLR GH 6i 5LEHLUmMR 3UHWR 63 %UD]L
6mMR 3DXOR 6WDWH S8FKRROVRWEFBOOIMSY 'HSDUWPHQW RI
(GXFDWRLRRUDWRU\ RI 3K\WLRORJ\ DQG 6SRUW 3HUIRUPDQ
%UD]LO

)DFXOWDG GH '"HSRUWHV &DPSXV (QVHQDGD 8QLYHUVLGDG
Op[LFR

7HO $YLY 8QLYHUVLW\ 'HSDUWPHQW RI 3K\VLFDO 7KHUDS\
)DFXOW\ Rl OHGLFLQH DQG 6DJRO 6FKRRO RI 1HXURVFLHQF

&RUUHVSRQGLQJ DXWKRU
JHOLSH %DOLVWLHUL 6DQWLQHOOL 06
5(9$/ 5HVHDUFK &HQWHU $JRUDODDQ JHERXZ $ 'LHSHQ

IHOLSH EDOLVWLHULVDQWLQHOOL#XKDVVHOW EH



$SEVWUDFW

%DFNJURXQ®DV EHHQ VXJJHVWHG WKDW WKH SURWHLQ ¢
%'l) SOD\V D QHXURSURWHFWLYH UROH LQ SHRSOH ZLWK
VHHPV WR SOD\ D UROH LQ FRJQLWLRQ SHUIRUPDQFH ,Q Wi
FRJQLWLYH UHVRXUFH PDLQO\ GXULQJ FRPSOH[ ZDONLQJ
JDLW LQ SZ06
2EMHFWRY®YHVWLIJDWH WKH UHODWLRQVKLS EHWZHHQ %'1)
GXULQJ XQREVWUXFWHG DQG REVWUXFWHG FRQGLWLRQV D
KHDOWK\ FRQWUROV +&
OHWKRMGOH VWXG\ LQFOXGHG SzZ06 ) O “ \HDUV ([SI
6FDOH ('66  * DQG +& ) 0 “ \HDUV %RWK JUF
DWWHPSWV LQ WZR FRQGLWLRQV XQREVWUXFWHG ZDONLC
REVWDFOH ZDV FP LQ KHLJKW DQG PDGH RI IRDP PDWHUL
FROOHFWHG ZLWK SDUWLFLSDQWY LQ IDVWLQJ DQG FRPSC
DVVHVVPHQWY &OLQLFDO YDULDEOHV LQFOXGHG WKH 6\PE
BHYHULW\ 6FDOH )66 DQG WKH ,QWHUQDWLRQDO 3K\VLF
YHUVLRQ $VVRFLDWLRQV EHWZHHQ %'1) DQG VSDWLDO WH
DQG 78* ZHUH GHWHUPLQHG E\ 3HDUVRQ 6SHDUPDQ FRUUF
EHLQJ DSSOLHG S *DLW ZDV FRPSDUHG E\ D WZR Z
JURXS DQG FRQGLWLRQ WR FKDUDFWHUL]H RXU FRKRUW
SHVXGWBXFHG %'1l) ZDV REVHUYHG RUPOZQLE FRPSDULVRQ Z
“ S +RZHYHU DOWKRXJK VRPH FRUUHODWLRQV SUH\
%'1) ZLWK JDLW YDULDEOHV WKH FRUUHODWLRQV GLGQ W UH
FRUUHFWLRQ /DVWO\ SZ06 SUHVHQWHG VKRUWHU VWHS OHQJWKk
ZLWK PRUH HYLGHQFH IRU REVWDFOH FRQGLWLRQV 2QO\ SZ06

ZDONLQJ WR REVWDFOH DYRLGDQFH FRQGLWLRQV L H UHGXF
GXUDWLRQ

&ERQFOX®WLROQLY QRW UHODWHG WR HLWKHU FOLQLFDO L H

SDUDPHWHUV LQ SZ06 DQG +& HYHQ LQ D FRQGLWLRQ LQY
UHVXOWYV PD\ VXJIJHVW WKDW %'1) GRHV QRW SOD\ D UROH
.H\ZRU®GXOWLSOH VFOHURVLV %'l) ORFRPRWLRQ QHXURSI



,QWURGXFWLRQ
%UDLQ 'HULYHG 1HXURWURSKLF )DFWRU %'1) LV D FUL
IXQFWLRQ DQG VWUXFWXUH RI WKH &HQWUDO 1HUYRXV 6\V\
EUDLQ DQG LWV FRQFHQWUDWLRQV LQ WKH EORRGVWUHD
$QLPDO VWXGLHV VKRZ D SRVLWLYH FRUUHODWLRQ EHW
EORRGVWUHDP ZLWK &16 FRQFHQWUDWLRQV EHLQJ VXJJH\
%'1) OHYHOV UHIOHFW EUDLQ WLVVXH %'1) OHYHOV .OHLQ |
WKH EORRG EUDLQ EDUULHU LQ D EL GLUHFWLRQDO ZD\ 3D
VFOHURVLV 06 WKH %'1) VHUXP FRQFHQWUDWLRQ LQFUH]
QHXURQDO GDPDJH IROORZLQJ DFXWH LQIODPPDWLRQ )UF
$OWKRXJK VWLOO FRQWURYHUVLDO PDQ\ VWXGLHV KDYH \
SZ06 FRPSDUHG WR KHDOWK\ LQGLYLGXDOV &DVWHOODQTF
1DHJHOLQ HW DO
%'1) KDV D YLWDO UROH LQ WKH IRUPDWLRQ DQG PDW

QHXURJHQHVLY DQG QHXURSODVWLFLW\ RI WKH &16 $QD

:LQLDUHN HW DO ROLIRGHQGURF\WH SURGXFWLRQ 'X
$QDVWDVLD DQG +HPSVWHDG DQG LV UHODWHG WR F
DO DQG H[HFXWLYH IXQFWLRQ /HFENLH HW DO

DVVRFLDWHG ZLWK OHVLRQV LQ WKH &16 LQ SZ06 &RPLQL )
GLVDELOLW\ VWDWXV ('66 VFRUH OHKUSRXU HW DO
%'l) FRQFHQWUDWLRQ VXSSRUWYV WKH &16 WKURXJK IHZHU
Rl 06 RQ PRWRU DVSHFWYV

$GHTXDWH PRELOLW\ IXQFWLRQ LV HVVHQWLDO IRU LQ
*DLW G\WVIXQFWLRQ LV RQH RI WKH ZRUVW V\PSWRPV RI 06 I

DQG DPRQJ WKRVH VXIIHULQJ IURP JDLW LPSDLUPHQWYV



VI\PSWRPV [/D5RFFD 6KRUWHU VWHS OHQJWK DQG

SUHLQLQJHURYD HW DO 6DQWLQHOOL HW DO DQCG
DQG *R 78* 3bX HW DO DUH FKDUDFWHULVWLFV R
SURJUHVVLRQ 3UHLQLQJHURYD HW DO 6HEDVWLMR F

SDUDOOHO WR FRJQLWLYH GHPDQGVY LV UHODWHG WR JDLW
WKDW LQ FRPSDULVRQ WR UHJXODU ZDONLQJ VWHS YHORF
DFWLYLW\ LQFUHDVHG L H KLJKHU SRZHU LQ EHWD DQG
DUHDV ZKHQ SZ06 ZHUH UHTXLUHG WR DPEXODWH LQ D FRF
RI FRIQLWLRQ L H ZLWK WKH SUHVHQFH RI DQ REVWDFOH
WKHVH JDLW FKDQJHV DUH UHODWHG WR VXEFRUWLFDO OH
DQG *LYRQ 6DQWLQHOOL HW DO DQG WR UHGXFt

LQ SZ06

&RQVLGHULQJ WKDW ERWK JDLW DQG %'1) DUH LQIOXH
OHVLRQV DQG DUH FRJQLWLYH UHODWHG /HFNLH HW DO
DO LW PD\ EH DUJXHG WKDW SZ06 ZLWK KLJKHU %'1)
JDLW SHUIRUPDQFH HJ IDVWHU DQG ORQJHU VWHSV 7k
EHWZHHQ %'1) VHUXP FRQFHQWUDWLRQ ZLWK VSDWLDO WHF
DQG REVWUXFWHG ZDONLQJ :H K\SRWKHVL]HG WKDW %'1)
UHODWLRQVKLS ZLWK VSDWLDO WHPSRUDO JDLW SDUDPHYV
UHODWLRQVKLSY ZLWK REVWUXFWHG FRQGLWLRQV HJ K

YHORFLW\ DQG IDVWHU 78* LQ SZO06

OHWKRG

([SHULPHQWDO GHVLJQ



6XEMHFWYV HQUROOHG LQ WKLV VWXG\ ZHUH LQVWUXF\
SK\VLFDO DFWLYLW\ IRU KRXUV EHIRUH WKH DVVHVVPH!
LQIJHVWLRQ H[FHSW IRU ZDWHU IRU KRXUV SULRU WR DV
LQ WKH PRUQLQJ DP WR SP WR PLQLPL]H WKH H
ELRORJLFDO VDPSOHV 7KH VXEMHFWY ZHUH LQIRUPHG DER
,QVWLWXWLRQ 5HYLHZ %YRDUG &$$( DQG VLJ(

8SRQ DUULYDO PO RI EORRG ZHUH FROOHFWHG IURP
RITHUHG EUHDNIDVW $OWKRXJK ZH VWDQGDUGL]HG WKH E!
WR FRQVXPH DV PXFK DV SRVVLEOH )ROORZLQJ UHIOHFWI
UHVHDUFK VWDII PHPEHU IRU WKH JDLW DVVHVVPHQW ©6X
FOLQLFDO HYDOXDWLRQ DQG 78* 7KH HQG RI WKH VHVVLR
FRQGLWLRQV QRUPDO XQREVWUXFWHG DQG ZDONLQJ ZLW

GHVLIJQ LV LOOXVWUDWHG LQ )LIJXUH

J)LIXUH QHDU KHUH

3DUWLFLSDQWYV

7ZHQW\ WZR SZ06 ) 0 DQG +& ) 0 ZHUH UHFU
&RPPRQ LQFOXVLRQ FULWHULD LQFOXGHG D DJH EHWZHHC
I SRLQWV LQ WKH OLQL OHQWDO 6WDWH ([DP 006( )RO
RUWKRSHGLF FHUHEHOODU FDUGLDF DQG RFXORPRWRU
SZ06 DQ DGGLWLRQDO VHW RI LQFOXVLRQ FULWHULD ZD\
GLDJQRVLV RI UHODSVLQJ UHPLWWLQJ 06 OF'RQDOG FULW!
HW DO D H (‘66 VFRUH ORZHU WKDQ . XUW]NH

‘'LVHDVH 6WHSV 3''6 GH 'DYLG HW DO I UHODSVH IU



FROOHFWLRQ DQG J QRW XVLQJ IDPSULGLQH 7ZR SZ06 Z

EHIRUH WKH HYDOXDWLRQ DQG ZHUH H[FOXGHG IURP WKH V

&OLQLFDO HYDOXDWLRQ
/KH GLVHDVH UHFRUG WLPH VLQFH RQVHW DQG OD\
GLVDELOLW\ 3''6 ZDV REWDLQHG IURP SZ06 7KH OHYHO RI
WKHLU QHXURORJLVW $00 SDUWLFLSDQWY FRPSOHWHG W|
WKH )DWLJXH 6HYHULW\ 6FDOH )66 .UXSS DQG V
AXHVWLRQQDLUH ,3%$4 VKRUW YHUVLRQ ODWVXGR HW D

OHWDEROLF (TXLYDOHQW RI 7DVN XQLWV 0(7V

%'l) DVVHVVPHQW

7KH EORRG VDPSOH ZDV EDVHG RQ PO GUDZQ IURP WK
VHSDUDWLRQ 7KHQ WKH EORRG VDPSOH ZDV FHQWULIXJH
VHUXP ZDV ODWHU VWRUHG LQ DQ (SSHQGRUI PO DW
&HOVLXV XQWLO DQDO\WVLYVY 7KH VDPSOHV ZHUH GLOXWHG
FDOLEUDWRU GLOXHQW EHIRUH WKH DVVD\ 7KH (Q]J\PH /L
WHFKQLTXH ZDV XVHG IRU %'1l) DQDO\WLYV DFFRUGLQJ WR
5" 6\VWHP OLQQHDSROLV 01 86% 7KH VHQVLWLYLW\ RI

* SJ'PZLWK DQ LQWUD DVVD\ FRHIILFLHQW RI YDULDW

78* DQG JDLW DVVHVVPHQW
JRU WKH 78* HYDOXDWLRQ D VLQJOH SUDFWLFH WULDC
IRU WKH DQDO\VLYVY 7KH ILQDO VFRUH RI WKH 78* ZDV WKH |

6HEDVWLmMR HW DO



$V IRU WKH JDLW WULDOV WKH VXEMHFWYV ZDONHG EL
ZDONZD\ P ORQJ DQG P ZLGH (DFK VXEMHFW SHUIRUP]I
FRQGLWLRQ LQ WZR JDLW FRQGLWLRQV XQREVWUXFWHG
FRQGLWLRQV ZHUH UDQGRPL]JHG XVLQJ DXWRPDWLF VRIW
DOHDWRULDPHQWH .LQHPDWLF GDWD ZHUH FROOHFWHG Z
9LFRQ ORWLRQ 6\WWHPS I[IUDPHV V 7KLUW\ QLQH UHIOF
VXEMHFW LQ DFFRUGDQFH ZLWK WKH 30XJ LQ *DLW )XOO %
SRVLWLRQHG DW WKH WRS RI WKH REVWDFOH 7R TXDQWL
PDUNHUVY SODFHG RQ WKH VHFRQG PHWDWDUVDO DQG WKH

*DLW ubzZz GDWD ZHUH ILOWHUHG ZLWK D ILIWK RUGHU
FXWRII DW +] 7KH DYHUDJH RI WKH ILYH VWHSYV SHUIRU
FRQVLGHUHG IRU WKH XQREVWUXFWHG JDLW &RQFHUQLQJ
WKH DSSURDFKLQJ SKDVH WKUHH VWHSV EHIRUH WKH REV
wWuDLOLQJ VWHSYVY 6SDWLDO WHPSRUDO JDLW SDUDPHWHU\
DQG GRXEOH VXSSRUW SKDVH SHUFHQWDJH RI VWHS GXUD\
LQFOXGLQJ WKH KRUL]JRQWDO WRH (EG1 KRHHDR BVWHUWF QRHE \DW BRI
++ DQG YHUWLFDO WRH GLVWDQFH WRH FOHDUDQFH WR \

JRU D FRPSOHWH GHVFULSWLRQ SOHDVH VHH 6DQWLQHOO

6WDWLVWLFDO DQDO\VLYV
'DWD ZHUH DQDO\]JHG XVLQJ 6366 9 , %0 &RUSRUDWLR
RI WKH GDWD ZDV FKHFEFNHG XVLQJ WKH 6KDSLUR :LON WH)\
S $00 JDLW SDUDPHWHUV UHVSHFWWGE \GD W R PGERWMEIEO W)
ERG\ PDVV ERG\ PDVV LQGH[ %O, KHLIJKW %'1l) FRQFHQ\

EHWZHHQ SZ06 DQG +& :‘H XVBGVWYW OWORQRDRKEMWMDHHVIUURXSV



006( DQG ,3$4 VFRUHV 7KH WZR ZD\ $129% JURXS [ FRQGLV
[ DSSURDFKLQJ SKDVH DQG RQH ZD\ $129% GXULQJ WKH
FRQGLWLRQ ZHUH SURYLGHG WR FKDUDFWHUL]H RXU FRKR
HIITHFW WKH SRVW KRF ZLWK %RQIHUURQL FRUUHFWLRQ ZD
3HDUVRQPRUUHODWLRQ ZDV XVHG WR H[DPLQH WKH
FRQFHQWUDWLRQ DQG FOLQLFDO HYDOXDWLRQYV IXQFW
JDLW SDUDPHWHUVKRRB N IDNVURPROR\HG IRU WKH ('66 3'6
006( DQG ,3$4 VFRUHV 7KH FRUUHODWLRQ DQDO\VLV ZDV
&RUUHODWLRQ FRHIILFLHQWV RI
QHJOLJLEOH ZHDN PRGHUDWH VWURQJ DQG YHU\ VWUR
'H IXUWKHU SHUIRUPHG WKH SDUWLDO FRUUHODWL
FRQIRXQGLQJ IDFWRUV VXFK DV DJH JHQGHU DQG ,3%$4 IRU
7R PLWLJDWH WKH SRWHQWLDO W\SH , HUURU ZLWKLQ W
WHPSRUDO JDLW SDUDPHWHUV WKH FRUUHFWLRQ RI %RQI}

DQG 6FKXO] 7KH FRQILGHQFH LQWHUYDO IRU WKH F

SHVXOWYV
*URXSVY ZHUH VLPLODU LQ KHLJKW ERG\ PDVV %0, DJH
ZHUH VORZHU LQ WKH 78* DQG SUHVHQWHG ORZHU SURFHV
FRPSDUHG WR WKH +& 7KH %'1) VHUXP FRQFHQWUDWLRQ Z

DQG )LIJXUH 6

TDEOH QHDU KHUH

&RPSDULVRQV RI JDLW SHUIRUPDQFH DFFRUGLQJ WR J

7TDEOH 3206 GHPRQVWUDWHG VORZHU DQG VKRUWHU VWF



DSSURDFKLQJ DQG FURVVLQJ SKDVH DQG LQFUHDVHG VW
SHUFHQWDJH LQ WKH FURVVLQJ SKDVH FRPSDUHG WR WKH
SUHVHQWHG VORZHU DQG VKRUWHU VWHSV GXULQJ WKH D¢

WKH XQREVWUXFWHG JDLW

7TDEOH QHDU KHUH

$OWKRXJK VRPH FRUUHODWLRQVY SUHVHQWHG ZHDN W
ORZHU WKDQ DIWHU WKH %RQIHUURQL FRUUHFWLRQV

YDULDEOHY DQG VSDWLDO WHPSRUDO JDLW SDUDPHWHUYV Z

7TDEOH QHDU KHUH
7TDEOH QHDU KHUH

'LVEXVVLRQ

5HGXFHG %'1) VHUXP FRQFHQWUDWLRQ &DVWHOODQR
,VODV +HUQDQGH] HW DO VORZHU DQG VKRUWHU VWH

6DQWLQHOOL HW DO DQG VORZHU 78* SHUIRUPI
FRPSDUHG WR KHDOWK\ LQGLYLGXDOV DUH SUHVHQWHG F
VWXGLHYVY KDYH SUHYLRXVO\ HIDPLQHG WKH UHODWLRQVKL:
JDLW SDUDPHWHUV DQG IXQFWLRQDO PRELOLW\ LQ SZ06
VKRZHG PRGHUDWH FRUUHODWLRQV ZLWK VSDWLDO WHPSR
REVWUXFWHG ZDONLQJ DQG IXQFWLRQDO PRELOLW\ LQ ¢
VLIQLILFDQFH DQG GLG QRW VXSSRUW RXU K\SRWKHVLV $0O
WKH UHODWLRQVKLS UHPDLQV QRQ VLIJQLILFDQW 2XU UHYV X

LQIOXHQFH RI %'1) RQ FOLQLFDO DQG PRWRU RXWFRPHV LQ



$V VKRZQ E\ SUHYLRXV VWXGLHV ,VvODV +HUQDQGH] HV
DO 1DHIJHOLQ HW DO SURNRSRYD HW DO 9
VHUXP FRQFHQWUDWLRQ LV FXUUHQWO\ REVHUYHG LQ SZOt
VXJIJHVWHG WKDW UHGXFHG %'1l) FRQFHQWUDWLRQ LQ SZ06
SURGXFWLRQ DELOLW\ $]RXOD\ HW DO RU HYHQ DQ L
HW DO WR UHOHDVH %'1) ,Q DGGLWLRQ QR GLIIHUHC
IURP UHODSVH UHPLWWLQJ WR SURJUHVVLYH 06 SKHQRW\S
+HUQDQGH] HW DO 2Q WKH RWKHU KDQG SUHYLRX
FRQFHQWUDWLRQ LQ SZ06 H[SHULHQFLQJ UHODSVH )URWI
%'l) FRQFHQWUDWLRQ GXULQJ UHODSVHV LV DOVR DVVRFL
VXJIJHVWLQJ WKDW %'1l) FDQ DOVR EH XVHG WR PRQLWRU 0
DO 7KXV LW VHHPV OLNHO\ %'1) LV D SURPLVLQJ EL
DFWLYLW\ EXW QRW IRU GLVHDVH VHYHULW\ DQG SURJUHYV
DV REVHUYHG E\ SUHYLRXV VWXGLHYVY DQG FRQILUPHG E\ R)
+HUQDQGH] HW DO 2UDE\ HW DO +RZHYHU 'V
LOQYHVWLIDWLRQ

2XU UHVXOWY GLG QRW VKRZ DQ\ UHODWLRQVKLS EHW
FOLQLFDO RU PRWRU JDLW RXWFRPHV :H K\SRWKHVL]HG W
ZRXOG EH UHODWHG WR KLJKHU %'1) VHUXP FRQFHQWUDWL
ERWK JDLW DQG %'l) KDYH D UHODWLRQVKLS ZLWK OHVLRQ
FRIQLWLYH UHODWHG &RPLQL )URWD HW DO /IHENLH
OHKUSRXU HW DO 3DWDQHOOD HW DO 7KH UHOD
ORDG LQ SZ06 ZKHQ WKH SDWLHQW LV VXIIHULQJ UHODSVH
&RPLQL )URWD HW DO VXJIJHVWY D UROH RI %'1) RQ Q

ZKHQ UHODSVLQJ UHPLWWLQJ SZ06 DUH XQGHU WKH UHPLYV



EHWZHHQ %'1) DQG 05, RXWFRPHV VXFK DV WRWDO DQG U]
'‘DPDVFHQR HW DO 1DHIJHOLQ HW DO LV REVHUY
('66 KDYH \LHOGHG FRQIOLFWLQJ UHVXOWY LQ WKH VDPH (
REVHUYHG D ORZ WR PRGHUDWH UHODWLRQVKLS EHWZHHQ
WKLV UHODWLRQVKLS LQ RWKHU VWXGLHV ZDV QRW REVHU

HYHQ ZKHQ WKH\ DQDO\]JHG WKH %'1) DFFRUGLQJ WR G
HW DO 7TKHUHE\ DOWKRXJK ZH ZHUH XQDEOH WR RE)
DVVRFLDWLRQ EHWZHHQ %'1) VHUXP FRQFHQWUDWLRQ DQC
VWXG\ PXVW EH GXH WR WKH DEVHQFH RI D UHODWLRQVKLS

DV GHPRQVWUDWHG SUHYLRXVO\ 'DPDVFHQR HW DO

'H H{SHFWHG WKDW WKH JDLW SDUDPHWHUV REWDLQHG
ZRXOG VKRZ VRPH UHODWLRQVKLS ZLWK %'1) LQ SZ06 DQG
WKLV DVVRFLDWLRQ HYHQ ZLWK D SXUHO\ FRJQLWLYH PHDV
1DHJHOLQ HW DO ILQGLQJV 7KH %'1) LV PDLQO\ H[SL
HW DO UHVSRQVLEOH IRU PHPRU\ DQG OHDUQLQJ 7
FRIJQLWLYH SHUIRUPDQFH LQ PHPRU\ DQG OHDUQLQJ WDVN
JDLW FRQGLWLRQV DQG FRJQLWLYH H[DPV LQYROYH H[HFX
6DQWLQHOOL HW DO DQG QRW PHPRU\ DQG OHDUQLQJ
FRUUHODWLRQ ZLWK WKH JDLW SDUDPHWHUV OD\EH VSHF
OHDUQLQJ DELOLWLHV FDQ EH PRUH VHQVLWLYH WR ILQG
VXJIJHVW IXWXUH VWXGLHV LQYHVWLJDWH WKH DVVRFLDW
SHUIRUPLQJ D PHPRU\ WDVN

/IDVWO\ D VLJQLILFDQW GLVFUHSDQF\ DPRQJ WKH \

FRQFHQWUDWLRQ GLIITHUHQW 06 SKHQRW\SHVY KHWHURJHC(



XQGHU WUHDWPHQW RU UHODSVHV VPDOO VDPSOH VL]H
FRIRXQGLQJ IDFWRUV ZKLFK PDNHV FRQFOXVLRQ GLIILFXO)
WR VWDQGDUGL]H UHVHDUFK LQ SZ06 LQYHVWLJDWLQJ %'1

UHVXOWY RI WKH VWXGLHY FDQ EH FRPSDUDEOH

/ILPLWDWLRQYV

$OWKRXJK RXU VWXG\ VKRZHG LQWHUHVWLQJ QHZ ILQC
FDXWLRQ GXH WR VRPH OLPLWDWLRQV $V ZH EHOLHYH WKL
IXWXUH VWXGLHV VKRXOG FRQILUP RXU ILQGLQJV XVLQJ D
SURJUHVVLYH 06 IRUPV DQG D ZLGH UDQJH RI WKH ('66 VSHF
FRQFHQWUDWLRQ KDV D VKRUW KDOI OLIH ,W PD\ EH DIIHF
PRRG SK\VLFDO ILWQHVV VWDWXV VPRNLQJ DOFRKRO RU
$OWKRXJK ZH DWWHPSWHG WR PLWLJDWH SRWHQWLDO FRQ
WKH SDUWLFLSDQWY WR DUULYH LQ D IDVWLQJ VWDWH DQG
WR GDWD FROOHFWLRQ ZH FRXOG QRW FRQWURO IRU DOC
IXQFWLRQ DQG FRQFHQWUDWLRQ DUH VH[ GHSHQGHQW &K
FRKRUW GLG QRW UHSUHVHQW DW DOO WKH 06 VH[ UDW
GLVWULEXWLRQ 7KRPSVRQ HW DO E ZH UHFRPPHQG
UHSUHVHQWDWLYH 06 SRSXODWLRQ )LQDOO\ IXUWKHU L
PDWXUH %'1) DQG SUR %'1) LVRIRUPV RI %'1) VHSDUDWHO\
GLVWLQFW IXQFWLRQV ZKLFK FRXOG FKDQJH WKH UHODWI

SUHVHQW VWXG\

&RQFOXVLRQV



,Q FRQFOXVLRQ RXU ILQGLQJV LQGLFDWH QR DVVRFLD
YDULDEOHV LQ SZ06 DQG +& 7KH %'1) GRHV QRW KDYH D UF
FRQGLWLRQ UHTXLULQJ KLJKHU FRJQLWLYH UHVRXUFHV LQ
DQ\ DVVRFLDWLRQV EHFDXVH RXU JDLW WDVN GRHV QRYV
J)XUWKHUPRUH ZH VXJJHVW IXWXUH VWXGLHV LQYHVWLJD\
/IDVWO\ DOWKRXJK ZH GLG QRW ILQG DQ\ DVVRFLDWLRQ
LPSRUWDQFH RI %'l) RQ QHXURSURWHFWLRQ IRU SZ06 D\
VKRZLQJ 'LHFKPDQQ HW DO

$FNQRZOHGJPHQWYV

7KH DXWKRUV ZRXOG OLNH WR WKDQN DOO WKH SDUWL
WKH DGYDQFH LQ WKH NQRZOHGJH WKH UHVHDUFK IRXQGD
'U 6DQGUD /LD GR $PDUDO &DUGRVR 'U $OHVVDQGUR =D
VXSSRUW LQ WKH %'1) DQDO\VLYV DQG -XOLD %RPELQL )DXV\
WKHLU VXSSRUW IRU EORRG FROOHFWLRQ

&RQIOLFW RI LQWHUHVW

$00 WKH DXWKRUV GHFODUH QR FRQIOLFW RI LQWHUHYV

BWXG\ )XQGLQJ

7KH VWXG\ ZDV IXQGHG E\ WKH 6mR 3DXOR 5HVHDUFK )

DQG LQ SDUW E\ WKH &RRUGHQDOMR GH $SHUIHLORDPHQ)
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