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H/XLV' HWDO (IIHFWV RI D +LJK 3URWHLQ /RERKIGUDWH 'LHW YHUVXV DIDW PDVW DQG REHVLW\ DVWRFLDWHG JHQH SROTRGEISKEWWIU\ ILEHU
6WDQGDUG \SRFDORULF LHW RQ :HLIKW DQG &DDGLRYBYBFWRUYV S5RQBWDNH LQ UHODWLRQ WR REHVLW\ SKHQRURSHESR BRAHQWIs 9

RI D *HQHWLF SDULDWLRQ LQWKH UV )72 *HQWEDQW - LXWULJHQHW 1R GRL V

IXWULJHQRPLEV ~ «9  «1R «3

Wy-E

dtlvseuE

6SUDFNOHQ & 1 HW DO $VWRFLDWLRQ DQDGWHDGRIQBIMLGXDOV DQG
ORUULV $ 3 HW DO /DUJH VFDOH DWRFLDWISRR DIGROAQVLIKWY LQWR WKBQV DQFHVWU\ DQDOWHY ZLWK (XUR SHDQHY®IELY QBZDTRAL
JHQHWLF DUFKLWHFWXUH DQG SDWKRSK\VLRGRDEHWASH 1DWXUH  DWRFLDWHG ZLWK FKROHVWHURO DQG WULIFBIQIFR-OBIRXE0Y

JHQHWLFV JHQHWLFV ~ «9  «1R «3  «
&RUQHOLV 0 & HWDO 7&)/ GLHWDU\ FDUERBQGUIIWN RI WASH /X; HW DO *HQHWLF 6XVFHSWLELOLWA WR D@GABENGHEKDQIH 2YHU 7LPH
GLDEHWHV LQ 86 ZRPHQ  7KH $PHULFDQ MRXURIFD @ IBOULWLRQ DQG 5LVN RI ,QFLGHQW +\SHUOLSLGHPLD LQ &KIDMNVRGREKL, &S/

«9 1R «3 o« 3(563(&7,9( &LUFXODWLRQ *HQRPLF DQG 3UHFLWMRGIOQH «

*DOEHWH & 7ROHGR - ODUWLQH] *RQIDOH] O/ IHVMABEH IDFWRUV PRGL O 1R <3«

REHVLW\ ULVN OLQNHG WR 33$5* DQG )72 Y DULIHIVBHUDDSR SXODWLRQ X < HW DO *HQHWLF DVWRFLDWLRQ ZLWK QI6SZEV Y &IHUFXPIHUHQFH
FURW VHFWLRQDO DQDO\VLV LQ WKH 681 3URNIMERWY *HQK9  « PRGLILHV DQ $32$ HIIHFW RQ
3

JUDQNV 3: OHULQR - *HQH OLIMVWWMOH LQWWASSO IBLLITEHWHY &XUUHQWf.IV fusy~

2SLQLRQLQ*HQHV 'HYHORSPHQW «9  «3 '
‘HLQIDHUWQHU 2 /XHWMRKDQQ' 9DQPLHUOR/ROBIQKEIQFHG
FKROHVWHURO DEVRUSWLRQ DUH D VWURQDEGHRYPNVRXORU BLVHDVHV LQ

bgtae SDWLHQWV ZLWKRXW GLDEHWHY PHOOLWXV 3IQYHRL RVUSDRG

&RUQHOLV 0 & HW DO 7&)/ GLHWDU\ FDUERMUGUIWN RI VASH «9 «IR - «3

GLDEHWHV LQ 86 ZRPHQ  7KH $PHULFDQ MRXURFO ®IBAUULWLRQ :LOOHU & - HWDO 'LVFRYHU\ DQG UHILQHRHQWRFORFHG ZLWK OLSLG OHYHOV
«9  «IR «3  « 1DWXUH JHQHWLFY  «9 1R «3

&RUHOOD ' HW DO OHGLWHUUDQHDQ GLHWYHHBAF HIHRMHFEI GVKH 5RGUIXH] ( HW DO &KROHVWHU\O HVWHU MILID @(TBILSEIIRIAR USKLVP

78)/ UV SRO\PRUSKLVP RQ FDUGLRYDVFXODUNLMFWRUY DQG VWURNARGLILHV WKH $OJKHERHIVHDVH ULVN DVWRFLDWHG ZLWK $32( DOOHOH
LQFLGHQFH D UDQGRPLIHG FRQWUROOHG WDUBDRYDIVRK@OU ULVN  -RXUQDO RIQHXURORA  «9 3 «3  «

SRSXODWLRQ 'LDEHWHV FDUH a '&B

HOOHWW* /  %URW /DURFKH ( ODFH 2 - /H@WXERIDU DEVRUSWLRQLQ A &)

WKH LQWHVWLQH WKH UROH RI*87  $QQX 5HY 1XW  «3  « qESV-~Ev wy-E
JLIXHULGR 6 3 HW DO )DWWA $FLGV &RQVXPSBRER OFKMDEROLF $VSHFWV
QYROYHG LQ 2EHVLW\ DQG WV $WRFLDWHGXVRUBEMY — «9  «
1R SLL( GRL QX

ee, {fx
{fxq &KDPYHUODLQ $0 HW DO $0D 7KU SRO\PRUSKLIBVRIWDELG ELQGLQJ
JHUUDULV 53 &KRH- < 3DWHO &5 ,QWHVRIUSINCREER| JUXFWRVH  $QQ SURWHLQ JHQH DQG VDWXUDWHG IDW LQWINR-QCBUBQBWHRY DQG LQVXOLQ

SHY 1XWU «9  «3 UHVLVWWDQFH WKH &RURQDU\ SUWHU\ 5LVN "HY KRIRSPSENDUY &35'$
&HUZRQRIURGIND 6HQF\QD $ HW DO )JUXFWRVH SRMRQUBEG /LSLG VWXG\ OHWDEROLVP «9 IR «3

OHWDEROLVP LQ 2EHVH &KLOGUHQ DQG $GROHWBH@PFHYQ.Q ODUWLQH] /RSH] ( HW DO (IHFW RI $OD 7KU SFEBIRFRRI 1$%3 RQ
([SHULPHQWDO OHGLFLQH DQG %LRORJ\ BSULEZ <RUN 1< DQWKURSRPHWULF DQG ELRFKHPLFDO YDULDEQHY DPRISHRRIGVH IDW

IXWULWLR 1R
RXDUG 9 )HUUDULV 5 3 7KH UROH RI IUXFWRYEMWMLDNAVEGLVHDVHY OLONEE (R XU Q«o « «3

H[FHWLYH IUXFWRVH LOWDNH -RXUQDO RI3K\WWVLR@QRJ  « 1R
«3

Agfye~qle~Ez  Fv~fe tv~vfy'v{yT vy, |vuesq~yz O\*HQHWLFV




efeviiv=yv tiefv~q

'XERLV3 & $ HW DO OXOWLSOH FRPPRQ Y DUHIIMI¥ IBLVHDVH LQIOXHQFLQJ
LPPXQH JHQH H[SUHWLRQ 1DWXUH JHQHWLF¥9 1R «
3

)DOODQJ/ ( HW DO 'LIHUHQFHV LQ WKH UD¥NGRVABE@H DVWRFLDWHG ZLWK
+/$'4 )LYHRU +/$'4 7ZR DUH UHODWHG WR VXVWHG JOXWHQ DQWLIHQ
SUHVHQWDWLRQ 1DWXUH LPPXQRORJ\

/XQG) HWDO ODSSLQJIRI +/$ ‘4 KDSORWSHY LQRXS RI 'DQLVK SDWLHQWV
ZLWK FHOLDF GLVHDVH 6FDQG - &0LQ /DE QYK\W 1R «
3

&.f.\/rlv~y\/ tooc{ata
-RXUQDO RI IRRG VFLHQFHV DQG QXWULWKRRO  « 1R «3

'HVKDZDUH 6 6LQIKDO 5 *HQHWLF Y DULDWILRGD\YE WMFHSWRU JHQH
7$65 3523 WDVWHU VWDWXV DQG WKHLU DVVREMRAERRPDVV LQGH[

cogwyE DQG IRRG SUHIHUHQFHV LQ ,QGLDQ SRSXODWLRQ &R0  «3

7KRPSVRQ$. OLQLKDQH$O0 :LOOLDPV &0 7UD@WIDFLGY LQVXOLQ . )

UHVLVWDOFH DQG GLDEHWHY (XURSHDQ -RXBRDARVEDNTRQ « 1ROGHQ$ $ OF*HDU\- ( +D\HV- ( 'LIHUHQBO ELWWHUQHW LQ FDSVDLFLQ

0 «IR «3 SLSHULQH DQG HWKDQRO DWRFLDWHYV ZLWK SRRGWSROHPELWWHU WDVWH
UHFHSWRU JHQHV 3KWLRORJ\ EHKRYLRU « RO «3

*DWWR /0 6XOOLYDQ'5 6DPDQ6 3RVWSUDRWB® IHELHWDU\ WUDQV
IDWW\ DFLGV RQ DSROLSRSURWHLQ D DQG PRROWWNRUNELHVDFLG

FRPSDUHG ZLWK WUDQV RWKHU VDWXUDWHGHB QB W@MDREVDWY Weev~ev Y {s€v~ev

VWWHPDWLF UHYLHZ ~ 7KH $PHULFDQ -RXUQUIEDRIQGUQMERQ  «

9 «IR «3 3HUH] +HUUHUD $ HW DO 7KH DQWLR[LGD@WH®RMIVKBI WHPSHUDWXUH
ZKHWKHU QDWXUDO RU DGGHG FRXOG SURWHSINDIBLRB/REREDWLY H VWUHW

ORIDIIDULDQ " HW DO *HQHWLF ORFL DVWRFEDWHOZIMAR) SKRVSKROLSLG) REHVH SHRSOH )RRG FKHPKVWUL « RO « 1R «3

WUDQV DWW\ DFLGV D PHWD DQDOWLV RI JHQRIRHFZDBHRQ VWXGLHV IUR
WKH &+$5+ &RQVRUWLXP  7KH $PHULFDQ -RXUQDQIFIED IXWULWLRQ
«9  «1R «3 &KDQJ. 7 HWDO ORGXODWLRQ RI WKH H[SUWIR RQIRIV Rl JOXWDWKLRQH
6 WUDQVIHUDVH E\ $QGURJUDSKLV SDQLFXODQB BIREUBRBUNSXROLGH
)RRG DQG FKHPLFDO WR[LFRORJ\ « 9RO  «1R  «3

_Jvig
5RNH . ([SORUDWLRQ RI WKH SHUFHLYHG DQGBIEWXBORFIQID Dwwy Q" HWDO *ULOOHG PHDW FRQVXPSWLRQ DRIBGEFINV LQ SURVWDWH
DFLGV DQG WKH LPSDFW R1 )$6 DQG )$6 JHQHWRUBOWLRQ RQ GLHWDU\FPYFLQRIHQHVLY &DQFHU (SLGHPLRORJ\ DQG 3HRPRUAIRG/
LQWDNH DQG EORRG OHYHOV RI (33 DQG +$  $8SDRBBRA IXWULWLRQ < RO «IR  «3
DQGOHWDEROLVP  «9 1R GRL  DSQP
\'Sq'V""“q' ’olo
/LX) HWDO LHWDU\Q SRO\XQVDWXUDWHBLDWRNERIPRGLI WKH HIHFW
RI JHQHWLF YDULDWLRQ LQ IDWWA DFLG GHVRURQDYHDBR@HU\ GLVHDVH-DOLWD -D\DQWHH HW DO $ VWXG\ RI $&( DQESPBSKLVP LQ LVFKHPLF

30R6 2QH «9 «1R H DQG KHPRUUKDJLF VWURNH  &OLQLFD FKLPLFD DFWD
:DWDQDEH < DWVXQR < 2PHID SRO\XQVDWXUDMBIE [BWRU /L < < D $GGXFLQ*O\ 7US *HQH OXWDWLRQ DQGQWIHDO HSHUWHQVLRQLQ D
FDUGLRYDVFXODU GLVHDVHV SUHVHQW SD\(I8HI0/@ BIAVKHE R1 &OLQLFD&KLQHVH 3RSXODWLRQ $ OHWD $QDOWLY LQFORBERIHFWY - 3/R6 2QH
3KDUPDFRORJ\ «9 1R «3 « «9 «lR H GRL MRXUQDO SRQH
/DQNLQHQ 0$ )DXODQG $ 6KLPLIX % L $JUHQ - RANG( /DDNVR 0 6RQJ< HWDO ,QIOXHQFH RI &<3 % *HQH 3RO\RFPUSRIWKH 3UHYDOHQFH
6FKZDE 8 3LKODMDPINL - ,QIODPPDWRU\ UHVSREWDWRIEQROHLF DFLGRI F\SHUWHQVLRQ DQG WKH %ORRG 3UHVVXUH QERDEMGHIHFWLRQ ZLWK
GHSHQGV RQ)$6 JHORWISH $P - &OLQ 1XWU 9 1R 'LHWDU\ 6DOW ,QWDNH  -RXUQDO RI IXWULBBQAWIAQLRAEY — «
3 « 9 «1R «3
Ivig Seuq
BLPRSRXORV $ 3 $Q ,QFUHDVH LQ WKH 2PHID 2PHIDMW $FLG 5DWLR ~ SUPDQLQL ' HW DO SHODWLRQVKLS EHWZHH@DDVHQWDNE VR VPRODOLW
,QFUHDVHV WKH 5LVN IRU 2EHVLWA  1IXWULHQWV 1R « GRL YDVRSUHWLQ DQG DOGRVWHURQH LQ WKH ORR®BUHRQXBHE - &OLQ

QX ASHUWHQV *UHHQZLEK «9  «1R «3

ODWKLDV $0 HW DO )$6 JHQHWLF YDULDQWV D@ERRR¥QEDWXUDWHG ~ tH4 HWDO $VWRFLDWLRQV RI $&( *HQH ,QVHHWLRQ BRO\PRUSKLVP
IDWW\ DFLG PHWDEROLVP LQ D KRPRIJHQHRXV LVRDRQ SRSXAQDO Rl $&( SFWLYLW DQG $&( P51$ ([SUHVVLRQ ZLWK HSHUREIQQ D &KLQHVH
/LSLGSHVHDUFK ~ «9 1R  «3 3RSXODWLRQ 3R62@H  «9 «1R H GRL

MRXUQDO SRQH
BLPRSRXORV $ 3 7KH LPSRUWDQFH RI WKH RPHJD RIBANDA DFLG UDWLR

LQ FDUGLRYDVFXODU GLVHDVH DQG RWKHU RKUREHBLERGIBNE /L < < D $GGXFLQ*O\ 7US *HQH OXWDWLRQ DQGQWIHDO +HSHUWHQVLRQ LQ D
%LRORJ DQG OHGLFLQH «9 1R «3 &KLQHVH 3RSXODWLRQ $ OHWD $QDOWLY LQFOXGERIHFWY  3/R6 2QH
« «9 «lR H GRL  MRXUQDO SRQH

efeviiveyv offxCE
$OOLHQGH ) HW DO $FFXUDF\ RI D *HQHWLRHHPAQRUWRI

_teg~y'v=yv  {q|eyz

+\SRODFWDVLD LQ &KLOHDQ &KLOGUHQ &R PSRMRMBDNKKMVN - 6FKIFKWHU ) HW DO *HQHWLF DVWRFLDWLRQ\ORQIIKKRADQW WKH $32(
3HGLDWU *DVWURHQWHURO 1X¥& 1R H GRL DQG $&( ORFL 1DWXUH JHQRWLFV « RO «1R  «3
03* ORUHQRSOLDJD 0 - HW DO 'RHV ZHLIKW ORW SURJQBVRQGHEMWLF
$OPRQ5 6MRHVWURHP 0 1LOVWRQ 7. /DFWDWIQR@SBIQFH DV D PDNHXS" 2EHVLWA UHYLH&V «RO «1R  «3
GHWHUPLQDQW RI PLON DYRLGDQFH DQG FDOFKXRGQWQIKPEQ &DPSV6 * - $ HWDO $WRFLDWLRQ RI)72 DQ% $5IQH YDULDWLRQ ZLWK
DGROHVFHQWV -RXUQDO RI TXWULWLRQ 6FLHRFH - GRL HQHUJ\ UHVWULFWLRQ LQGXFHG DGDSWDWIGRMD AL SHOBIVEIbH DQG
MQV SK\WVLFDO DFWLYLWA *H@H ; « 9RO «3

7RPFJRQHN ORUXV- HWDO  &!7DQG  *$ /&7 JHQH
SRO\PRUSKLVPV LQ GLDJQRVLQJ K\SRODFWDVQD BQIFKHGGKHR SHDQ
*DVWURHQWHURO - «9 «1R «3

eesgle~@Ez UM ofvf o %(




avwy} €yfo-ye eelyvsae  {ylfq

OR]DIDULIDGHK 0 HW DO (YDOXDWLRQ RI1)72 UV DQG 0& 5 /XR = HWDO $WRFLDWLRQV RI WKH 07+)5 UVSRO\PRUSKLVP ZLWK
uv SRO\PRUSKLVPV DV SURJQRVWLF ELRPDUNREMR W\ D FRURQDU\ DUWHU\ GLVHDVH DQG OLSLG OHYWMGWUEBE XMAKIBRES XSGDWHG
SRSXODWLRQEDVHG FURW VHFWLRQDO VWXG\ @RRXBRBCFD « PHWD DQDO\LV /LSLGV LQ +HDOWK DQG LVHDMRO « 1R

RO «IR - «3 +XR < HWDO (IILFDF\ Rl IROLF DFLG WKHUIFHRUEEHY HQWLRQ RI VWURNH

$GDPVND 3DWUXQR ( HW DO 7KH 0& 5 JHQHWLF DDHLIDXRYLDWHG ZLWKDPRQJ DGXOWV ZLWK K\ISHUWHQVLRQ LQ &KLGRO-DPX IR «
ORZHU YLVFHUDO IDW DFFXPXODWLRQ (XURSHDQWRKLRQO « 3 3

ILHZ 6 & *XSWD ( ' OHWK\OHQHWHWUDK\GMR IRGEXFWDVH 07+)5
/HRYVND XQLHF $ HW DO $VVHWLQJ HIIHFW RML@HEBWZHHQ WKH )72 & 7 SRO\PRUSKLVP HSLGHPLRORJ\ PHWDEROLVPHDRQ®BRKRLDWHG
$7 SRO\PRUSKLVP UV DQG SK\VLFDO DFWLYR@REHVLWAUHODWHG  GLVHDVHV (XURSHDQ MRXUQDO RI PHGLFRO JHQRHWSREY « 1R  «
WUDLWV -RXUQDO RI VSRUW DQG KHRDOWK VSR@FH« 1R «3 3

Syfaly~ (

‘DYLV - 3 HWDO &RPPRQ ORZ IUHTXHQF\ DEGHEHWLF YDULDQWV
.DPEOH 3 * HW DO 5ROH RI SHUR[LVRPH SURDEWUDDVRHG UHFHSWRU  DVVRFLDWHG ZLWK OLSRSURWHLQ VXEFO DVMEGHRMOWKIIBONER )LQQLVK
JDPPD 3UR $OD SRO\PRUSKLVP LQ KXPDQ DGLSRVHIMAAVXIRHQW RI PHQ IURP WKH 0(76,0 VWXG\ 30RV*HQHWLFV «9RO «1R
DGLSRJHQHVLV DQG DGLSRF\WH JOXFRVH DQGHDL k@ BREWQRY H

«RO IR «3 3DWKWKLQLIH 6 & HW DO *HQHWLF GHWHIRHQDOWE RXVFHSWLELOLW WR
+VLDR 7 - /LQ( 7KH 3UR $OD SRO\PRUSKLVPH.GAUR[LVRPH K\SHUFKROHVWHUROBIFEP SUHKHQVLY H OLWHUDWXUH UHYLHZ QGMBKGV LQ +HD
SUROLIHUDWRU DFWLYDWHG UHFHSWRU JDPPOL@3SEOINQERQ WR REHVDWG LVHDVK «RO  «3

SRERFIVQR
DQG PHWDEROLF SKHQRWSHV LQ D TDLZDQHVH Q  “  .RRG'$ ' HWDO 3DWWHUQV RI GLHWDU\ LQWIKAABYRWHORLG DG

RO «IR - «a WRFRSKHURO VWDWXV DUH DWRFLDWHG ZL WRKIIRODUGRZBDGH

ODWVXR 7 HW DO 33$5* JHQRW\SH DFFRXQWV IRUGBIMEXDO Y DULDWLROAGHPLF LQIODPPDWLRQ DQG FDUGLRY DVFXODUURAUQBKD RI IXWULWLRQ
ERG\ ZHLIKW UHGXFWLRQ LQ UHVSRQVH WR FDOROLREHGMIL  «  « «RO  «3

RO «1R «3

agxte,xs’~Ev  u~y

Syfaly~ $
Svivfaeyg-.fse

+HQGULFNVRQ 6 - HWDO %HWD FDURWHQRR[\JAHRDVH VLQJOH
6FKXFKDUGW - 3 HW DO *HQHWLF Y DULDQV8JIRQAWHKHD)$VWHU DUH QXFOHRWLGH SRO\PRUSKLVPV LQ UHODWLRQ WRGRIDVPQEIHRVLQRO

DVWRFLDWHG ZLWK HUWWKURF\WH PHPEUDQH /& 383 SYHIMWV ZLWK PLERRQFHQWUDWLRQV LQ ZRPHQ RI (XURSHDQ GHVBRRWLFDBKHRXUQDO RI
FRJIQLWLYH LPSDLUPHQW 7KH MRXUQDO RDDWHILIMIRD KH « RO &OLQLFDO 1XWWYLWLRQ RO «1R «3

«IR - «3 JHXQJ: & HWDO 7ZR FRPPRQ VLQIOH QXFOHRWRRHSIRUPV LQ WKH
LLQGTYLW $ HWDO /RW RI IXQFWLRQ PXWDRRMRIQROG-D™ JHQH HQFRGLRFDURWHQH  "PRQR[\JHQDVH DOVFHRDURWHQH
PRQRR[\HQDVH LGHQWLILHG LQ D SDWLHQW ZRWKIQISPILIFDQG PHWDEROLVP LQ IHPDOH YROXQWHHUV  7KH )$60% -RXUQEERO  «
K\SRYLWDPLQRVLV $ 7KH -RXUQDO RI QXWULWKRRO ~ «1R  « 1R «3

s LLQGTYLVW $ HWDO /RW RI IXQFWLRQ P)SEDRURDRDG ™

+R 3KDP/ 7 HW DO SHJHWDULDQLVP ERQH QRXVHIDQIS YLWDPLQ' D PRQRR[\JHQDVH LGHQWLILHG LQ D SDWLHQW ZRWIKIRISPILIFDQG
ORQILWXGLQDO VWXG\ LQ $VLDQ YHIDQV DQG@RRRSHIIQMRXUQDO Rl K\SRYLWDPLQRVLV $ 7KH -RXUQDO RI DAMULWLRERO ~ «1R  «
FOLQLFDO QXWULWLRGRO  «1R  «3 3

Q~fy{yug~fE Syfaly~ S

&DUOVHQ 0 + HWDO 7KH WRWDO DQWL RWGD QRUAR QWEBIQ DQZDU 9 6 HWDO &RPPRQ YDULDQW LQ )87VIBIQHRFLDWHG ZLWK OHYHOV
IRRGV EHYHUDJHV VSLFHV KHUEV DQG VXSSOBRRQ@GXVEH 1XWULWLRQYLWDPLQ % LQ ,QGLDQ SRSXODWLRQ *HQHRO «1R «3
-RXUQD®© «RO «1R

/DQGHWH - 0 'LHWDU\ LQWDNH RI QDWXUDQVDQWARREDV DQG (UWXJ ( < <LOPD] 5 $ 5HGXFHG IHUULDM®I IBQG YLWDPLQ % OHYHOV LQ

SRO\SKHQROV &ULWLFDO 5HYLHZV LQ )RRG 6EXWOEWLRIG « RO IHPDOH SDWLHQWV GLDJQRVHG ZLWK WHOR JHQWHOGFUAR QDO -RXUQDO RI
«lR «3 OHGLFDO %LRFKHPLWWU\ « RO «1R «3

&RWWD / $ ' HWDO *HQHWLF GHWHUPLQEQ®VW\RIQNLR[LGDQW VWDWRODIIHQEXWWHO % + 5 HWDO 7KH PDQ\ ERENVGDPLQ YLWDPLQ %

3URJUHW LQ OROHFXODU %LRORJ\ DQG 7UD@MHWLRQD® GFD GHILFLHQF\ OD\R &OLQLF 3URFHHGLQJIV ,QQRXDRWO\CXWFRPHY

«3 «RO «1R «3

Syfaly~ S "Visfy~

$OEHUVHQ 0 7KH PHWDEROLVP RI YLWDPLQ RQORBKQHNVLF GLVHDVH :RRG$ 0 Q6 / 6WRFNOH\5 $ &KURQLF REFWLYH SXOPRQDU\

BWUHFKW 8QLYHUVLW 5HSRVLWRW\&KDSWHU« 3 GLVHDVH WRZDUGV SKDUPDFRJHQHWLFV *HQRPH P#R&.FLQHU

&DUWHU 7 & HWDO &RPPRQ YDULDQWY DMISIDIYRUYA WHV RI WKH s
WLWXH QRQVSHFLILF DONDOLQH SKRVSKDWRINH BHOFXAR®KIDI S\ULGR[DPRW 5 % HW DO $ FDQGLGDWH JHQH DSSURIDFKWEH@WELS $ %
@KRVSKDWH FRQFHQWUDWLRQ LQ KHDOWK\ REMQRY RTKMAUKWLRQ UHJLRQ DV D ULVN IDFWRU IRU DJH GHSHQGHISGRERRRQQBIRG

« RO «3 JHOQHWLKV «9RO «1R «3H
LP < 1 &KR < 2 (YDOXDWLRQ RI'YLWDPIQWBNH DQG VWDWXV Rl WRKFFL) HWDO 77& $1.. '5' DQG &+51$ &+51$ &+51%
\HDU ROG .RUHDQV 1XWULWLRQ 5HVHDUFK FRIG3UDFWLORO  « LQIOXHQFH GLIIHUHQW SDWKZD\V OHDGLQJ WRDYRRNLQREHIGR OHVFHQFH
1R «3 WR PLG DGXOWKRRG %LRORJLFDO SV\FKLRYRO  «1R  «3
Syfaly~

3RXUHVPDHLOL ) HW DO $WRFLDWLRQ EHQZHHEHBWRDPIHQH %\VP,
SRO\PRUSKLVP DQG ERQH PLQHUDO GHQVLW\ LR@RIR SXOIMWDQ
ZRPHQ &HOO -RXUQDO «RO «1R «3

X - 8 HWDO $WRFLDWLRQ EHWZHHQ WKHUHEWBWRY JHQH
SRO\PRUSKLVP DQG RVWHRSRURVLV  %LRPHGLFDGREBISRUMN  a

<LQ ; HWDO $WRFLDWLRQ RI YLWDPLQ ' VPRHSWR D @G $SD,
UV SRO\PRUSKLVPV ZLWK VXVFHSWLELOLW\NVIR HIBR OGLR SDWKLF
VFROLRVLV OHGLELQH «9RO «1R «H

Ngfye~qle~Ez  fv~fe tv~vfy'v{yT vy, |vuesq~yz O\*HQHWLFV




Qlfete|* by|ss@Ev  fev~yees{y

JHUUDJXWL * 3DVFDOH ( /XFDUHOOL 0 $OFRKRQ MEFROHFXODU ELRORDFLHMHZVND .DUORZVND $ HW DO $VWWRFLDWLRRHEBIVW 13190
SHUVSHFWLYH &XUUHQW PHGLFLQDO FAR@LVWUU 3 3RO\PRUSKLVP RI WKH 3HUR[LVRPH 3UROLIHUDWRBHFWEWRW *DPPD

#
%¥YKOHU . 0 HW DO &RPPRQ VLQJOH QXFOHRM. ZHGHIUMDQJI GUXJ HHQH DQG BWUHQIWK SWKOHWH 6WDWXV 8126 2QH9  «,

DGGLFWLRQ PRUH WKDQ D GHFDGH Rl UHVHDRQKELEBRREWL  «

RO «1R «3 $KPHWRY ,, HW DO 7KH DWRFLDWLRQ RI $&( Gf&BB$$ JHQH YDULDQWV

=DULGJH"' HW DO $OFRKRO SRLVRQLQJ LV DPRRDQGEHRVHHFHQW PRUWD&‘:WF VWUHQIWK SKHORWASHV LQ PLGGOH VFKERQ D BRL

WUHQGV LQ 5XWLD HYLGHQFH IURP D GHWDROPRLNIRIMAWWDWLWILEY DOSY <2
DXWRSVLHV ,QWHUQDWLRQDO MRXUQDO Ri HSLGHPERDR I\« 1R *LQHYLFHQH 9 HW DO *HQHWLF SDULDWLRQ RSS(KMEGETQ *HQHV
«3 DQG 7KHLU $WRFLDWLRQ :LWK )XQFWLRQDO OXMFOH GURSKKDQLDQ (OLWH
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