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O B+ .272#p 2

hQ +Bi2 i?Bb p2 ' bBQM,
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e&2/( '28&725%$/( 25*$1,6$7,DI$H&+e6 ,167,787,216
/$%25%$72,5( 58", 7(

7KgVH SRXU OH GRFWRUDW HQ 6FLHQFHV eFRQF

3UpVHQWpPH HW VRXWHQXH SDU eULF "()(%95(
OH 2FWREUH

" B6(17$1%/,1* 28&&83$7,21$/ $1' +($/7+
3$7+6 (03/2<0(17 :25.,1* &21',7,216 $1°
+($/7+ ,17(5$&7,216

6RXV OD "LUHMRNHRTHIXRDV %$51%$<

0(0%5(6 '8 -85<

SUYH &%$52/, 5DSSRUWHXU('D/HIJRV 8QLYHUVLWp 3DULV 'DXS
SUWOUDDUWHQ /,1'"(%2RSSRUWHXW®W8 8QLYHUVLW\ $PVWHUGDP

SUUKRPDV %$51%$< OHPEUH GX -XUXGLWH 8QLWHWVLWp 3DULV
SYPPDQXHO '8*8(PHPEUH GX -XUXGLWH 8QLWWVLWp 3DULV
SUXGLW 9$// &$670MPEUH GX -ZRPSHX )DEUD 8QLYHUVLW\



/981,9(56,7e¢ 3$5,6 (67 QTHQWHQG GRQQHU DXFXQH DSSUF
RSLQLRQV pPLVHV GDQV OHV WKqVHV FHV RSLQLRQV GRLY
DXWHXUV

/IDERUDWRLUH e58',7( 8QLYHUVLWp 3DULV (VW &UpWHLO %
&WHHLO &HGH[ JUDQFH



SEVWUXFFFXY SDWLRQDO DQG +HDOWK 3DWKYV

SEVWUDFW + 2FFXSDWLRQDO DQ

7KH REMHFWLYH RI WKLV 3K ' 'LVVHUWDWLRQ LV WAR GLVHC
EHWZHHQ ZRUN HPSOR\PHQW DQG KHDOWK PRVWO\ LQ D O
UHODWLRQVKLSY EHWZHHQ WKHVH WKUHH FRQFHSWV LV Q
XQGHUPLQH HVWLPDWHV HMDF G XNGKH) WY R X FROLIRG/IELQ R JH
7KLV WKHVLV SURSRVHV LQ D ILUVW FKDSWHU WR VWXG\ W}
DELOLW\ WR UHPDLQ LQ HPSOR\PHQW 7KH VHFRQG FKDS
KHWHURJHQHLW\ LQ WKH UROH RI ZRUNLQJ FRQGLWLRQV R
YOULDEOH HDUO\ FDUHHU H[SRVXUHV LQ WHUPV RI LQWHQ
GLVHDVHV )LQDOO\ WKH WKLUG FKDSWHU GHDOV ZLWK Wt
7KH )UHQFK SDQHO GDWD IURP WKH & S®DIWKp DHVG ,3WLRY piL
SURIHVVLRQOHD ZLWK PRUH WKDQ UHVSRQGHQWYV LV
VHYHUDO PHWKRGRORJLHV LQ RUGHU WR WDNH LQWR DFFR
UHO\LQJ RQ LQVWUXPHQWDO YDULDEOHV DQG PHWKRGV IF
GLIIHUMREHHUHQFHY 7KH UHVXOWV FRQILUP WKDW HPS
LQWLPDWHO\ UHODWHG ZLWK FOHDU FRQVHTXHQFHV RI KH
D SUHSRQGHUDQW UROH RI ZRUN RQ WKH GHWHUPLQDWLRQ

. H\ZRUBRUN HPSOR\PHQW ZRUNLQJ FRQGLWLRQV UHWLUH
GHUHVVLRQ DQ[LHW\ FKURQLF GLVHDVHV FKLOGKRRG
PDWFKLQJ SDQHO PH®KREBVHQGEHMU HOQOFGIF H

SpVXPp £+ SDUFRXUV 3URIHVVLRQ

I TREMHFWLI GH FHWWH WKgVH HVW GH GpPrOHU TXHOTXH)\
WUDYDLO HPSORL HW pWDW GH VDQWp OD SOXSDUW GX W
UHODWLRQV FDXVDOHV HQWUH FHV WURLV G\QDPLTXHV Q
QRPEUHX[ ELDLV VWDWLVWLTXHVY HQWDFKHQW JpQpUDOHPI
VPOHFWLRQ DLQVL TXH OHV WURLV VRXUFHV FODVVLTXHV ¢
SUHPLHU FKDSLWUH GYpWXGLHU OfHIIHW GH OD VDQWp PH
GHV WUDYDLOOHXUV /H GHX[LqPH FKDSLWUH H[SORUH OH\
GHV FRQGLWLRQV GH WUDYDLO VXU OD VDQWp HQ VILQW
WHUPHV GILQWHQVLWp HW GH QDWXUH HQ GpEXW GH FDU
WURLVLgPH FKDSLWUH WUDLWH GH OD ILQ GH /FDQUIKUr§WHH H\
HQGRQQpPHY GH SDQHO IUDQODLVHYV GH OTHQTXrWH 6DQWp
SOXV GH HVW XWLOLVpH GDQV FHWWH WKqVH 30XVLH
M WUDYDLO GH PDQLQUH j SUHQGUH HQ FRPSWH OHV ELDL
HQ YDULDEOHV LQVWUXPHQWDOHV DLQVL TXH GHV PpWKR
DSSDULHPHQW HW GLIIpUHQFH GH GLIIpUHQFHV /HV UpV X
VRQW LQWLPHPHQW OLpV DYHF UHVSHEWLYHPHQWOGHV FR
WUDMHFWRLUH SURIHVVLRQQHOOH HW LQYHUVHPHQW XQ U

ORWV FOWWDYDLO HPSORL FRQGLWLRQV GH WUDYDLO U
GBUHVVLRQ DQ[LpWp PDODGLHV FKURQLTXHV HQIDQFH
[5SDULHPHOQKARGHY GH GR@MUpHW@HH SDHDBOIIpUHQFHY )UDQ



$SFNQRZOHGJHPHQWY PRVWO\ LC

- OfKHXUH j ODTXHOOH MY{pFULV FHV PRWV TXHOTXHV |
PDQXVFULW MH VXLV GDQV OD FUDLQWH GH QH VDYRLU H
SHUVRQQHY D\DQW UHQGX FHWWH DYHQWXUH SRVVLEOH H
GRQW HOOH VY{HVW GpURXOpH -fHQMRLQV GRQF OH OHFWH
WRXW RXEOL GH PD SDUW HVW SOXV OH IUXLW GH OD IDWL.

7TRXW GYDERUG MH WLHQV j UHPHUFLHU WRXW SDUWLFXO
%DUQD\ TXL PTD DFFRPSDJQp VRXWHQX HW GLULJp SHQGI
QTfHvw sDV SDU UHVSHFW GH OD FRXWXPH TXH MH SODFH
KDXW GH OD OLVWH PDLV ELHQ SDUFH TXH FYHVW JUk
LOQYHVWLVVHPHQW HW VHV TXDOLWpPV KXPDLQHV TXILO D V
LOQWqJUH 5LHQ GH FH TXL VfHVW SDVVp GXUDQW FHV TXD\
pWp SRVVLEOH VDQV OD FRQILDQFH TXYJLO D PLVH HQ PRL
FUR\DLV SDV RX SOXV 7TKRPDV D WRXMRXUV pWp O] SR
DYDQFHU OHUFL LQILQLPHQW SRXU WRXW oD DLQVL TXH SI

, ZRXOG WKHQ OLNH WR WKDQN ODDUWHQ /LQGHERRP DQG
PHPEHUV RI WKH FRPPLWWHH ,W ZLOO EH D SOHDVXUH DQC
'HIHQRW SOXV SDUWLFXOLQUHPHQW MH UHRBXHWH QR &
VHXOHPHQW SRXU PYDYRLU IDLW O R G & HXRIQG-MOURF P M L
GIDYRLU SDUWLFLSp j PD VRXWHQDQFH EODQFKH GH WKq\
MXVWLFH j YRWUH WUDYDLO HW j YRV FRPPHQWDLUHV GH P
GX PDQXVFULW

OD WKgVH VIHVW SRXU OD PDMHXUH SDUWLH GX WHPSV Gy
3bULV (VW &UpWHLO HW DLQVL LO YD GH VRL TXH QRPEU
GpURXOHPHQW GH FH WUDYDLO 'qV PRQ DUULYpH MIDL
GRFWRUDQWY KLVWRULTXHV TXL V{LOV QH VRQW SOXV j C
GDQV PD PpPRLUH HW UHSUpVHQWHQW VDQV GRXWH XQ F
UHPHUFLH QRWDPPHQW $OL ,JRU +DLWKHP ,VVLDND HW O
HW OHV GLVFXVVLRQV SDUIRLYV VpULHXVHV |j WDEOH GXL
UpFHPPHQW FYfHVW DYHF 6\OYDLQ 5HGKD 1DwOD HW $GUL
6\OYDLQ OHV GLVFXVVLRQV SROLWLTXHV HW VRFLpWDOH)



$FNQRZOHGJHPHQWY PRVWO\ LQ )UHQFK

EHQ TXH QRV JREWV HQ PDWLQUHV VSRUWLYH HW DXWRPR
FRPPH pWXGLDQW PDLV VXUWRXW W{DYRLU FRPPH FROOQJ>
GH WKIPMIOD ELHQ TXH QRXV QYD\RQV SDV YpULWDEOHPH
VRXKDLWH WRXWH OD UpXVVLWH TXH WX PpULWHYV SRXU WF
WH ODQFHYV GDQV OYDYHQWXUH $GULHQ LO HVW YUDL TXt
QRXV DYRQV HX GX PDO j QRXV UHWURXYHU PDLV OHV EOTL
FRQQX GH OD YLH SXEOLTXH PH IRGWQRBPERBRHNM[ UHQMH IDHQ\
FKHUFKHXUV GX ODERUDWRLUH PYRQW DXVVL SUrWp PDLC(
3DUWLFXOLqQUHPHQW 3LHUUH %ODQFKDUG PHUFL HQFRU}
FKDSLWUH 7KLEDXOW %URGDW\ HW (PPDQXHO 'XJXHW S
JHUKDW OLKRXEL SRXU WD JHQWLOOHVVH HW WD FRPSUp
FRQIPUHQFHV HW $UQROG 9LDOIRQW OHV EDUUHV HQ WHI
WqVH %LHQ VEU OHV SDUWLFLSDQWVYV GX 6pPLQDLUH GH 7t
YUDLPHQW HQ eFRQRPLH GH OD 6DQWp RX 60 7 ' (6 TXH
'RPLQJXHV )UDQORLV /HIJHQGUH HW <DQQ 9LGHDX SDU O
UpJXOLqUH WRXW DX ORQJ GX FKHPLQ RQW DXVVL JUDQGH
PDQXVFULW /HV HQVHLJQDQWY FKHUFKHXUV GH OTeUXGLW
ELHQYHLOODQWY HQYHUV PRL HW VDQV PpQDJHU OHXUYV
DJUpDEOH HW WUQV HQULFKLVVDQW

"XULQJ P\ 3K , KDG WKH RSSRUWXQLW\ WR GR D UHVHD
+HDOWK (FRQRPLFV ODWW /XNH 6jUHQ 6KLQJ 3KLO &KH
IDXUD 7RP 1LDOO %HWK DQG WKH RWKHUV LW ZDV D E
ZHOFRPLQJ NLQG DQG KHOSIXO 7KDQNV WR \RX , ZDV DE
ZRUN ZKLOH KDYLQJ D ORW RI IXQ DW WKH VDPH WLPH , KF
QRW WRR PXFK RI D SDLQ WR GHDO ZLWK , UHDOO\ KRSH ,
DDLQ DV VRRQ DV SRVVLEOH

$YDQW GYrWUH HQ WKqVH MY{DL SDVVp PRLV HQ VWDJH G
3RSXODWLRQ %(63 j OD '"UHHV HW LO YD GH VRL TXH GH
GRQQp OH JR€W GH OD UHFKHUFKH 7RXW GYDERUG /XFLH
HQFDGUp VXU SODFH SXLV OTHQVHPEOH GHV PHPEUHV GX
PrPH GIDXWUHV %XUHDX[ %'65%$0 QRWDPPHQW RQW UHQG:
HW wWUqV V\PSDWKLTXH j YLYUH



$FNQRZOHGJHPHQWY PRVWO\ LQ )UHQFK

(QFRUH DYDQW oD FYHVW JUKFH j XQ VWDJH HQ FODVVH
SHKHUFKH HW GH 6pFXULWp TXH OD YRFDWLRQ GH OD WKpP
MH UHPHUFLH SDUWLFXOLqQUHPHQWH@®WRNWHWYBQUqDHFH®WD
SUHQGUH VRXV OHXU DLOH HW GH PYDYRLU SHUPLV GH Gpl
\HX[ 6L MYDL IDLW XQH WKgVH VXU FHWWH WKpPDWLTXH Q
MHVW JUKkFH DX IHX TXH HX[ HW OHV PHPEUHV GX &HQWUH
oOf(VW &LPSH RQW IDLW QDVWUH HQ PRL j FHWWH RFFDVLF

-H UHPHUFLH DXVVL WRXWHYVY OHV SHUVRQQHYV TXH MTDL SX
ZRUNVEKR® XWUH pYgQHPHQW SRXU OHXUV UHWRXUV FRPPH
SDV QpFHVVDLUHPHQW FRPSWH j TXHO SRLQW XQ UDSLGH F
WHPSV VXU XQ SRLQW GpOLFDW ,0 \ DXUDLW WURS GH PR
UMHUFLHPHQWY XQ SHX JpQpUDX|[«

,O IDXW ELHQ pYLGHPPHQW TXH MH UHQGH MXVWLFH j PHV
QRXYHOOHV LOV VRQW WRXMRXUV UHVWpV j PHV F{WpV S
PRQ FDUDFWqUH GXUDQW GH QRPEUHXVHYVY DQQpHV $OH[DC
&pOLQH -HDQ 7KRPDV :LOO\ HW GYDXWUHV DPLV GDWDQW
AKHPLQ j SDUWLU GX ODVWHU « %LHQ TXH QRXV QTD\RQV SI
YRLU YRXV rWHV WRXV UHVWpV GH WUqV ERQ DPLV J/H © C
MPDLV YRXV QYDYH] FpGp HW YRXV IDLWHV DLQVL SDUWLF
VLQFqUHVY TXH OTRQ SXLVVH DYRLU $UPDQG HW OLFNDHO

SOXVLHXUV YHUUHV PH PDQTXHQW pQRUPpPHURDG) WOUIFS H
HH $QJOHWHUUH HW OHV WRXUQpPHV HQ %HOJLTXH TXH GH |
XQERXW GH FKHPLQ HQVHPEOH HW MYDL EHDXFRXS DSSU
GLVFXVVLRQ DYHF WRL 6DQGULQH MIDL OH VHQWLPHQW -
FHVY DQQpHV WKgVH 7X DV WRXMRXUV pWp Oj SRXU GLVFX\
FKDFXQ GHV PRPHQWY SDVVpVY DYHF WRL HW WUDYHUVHU ¢
IDFLOH JUKFH j WRL« -fHVSqUH TXH QRV URXWHV FRQWLQ X
SRVVLEOH OHUFL j WRXV HW SRXU WRXW

(QILQ MH WHUPLQHUDL HQ UHPHUFLDQW PRQ SqUH HW PD F
PH VRXWHQLU HW PIDLGHU VXUWRXW GDQV OHV PRPHQWYV
SHXW \ DYRLU GH ERQ GDQV FH WUDYDLO OHXU HVW G€£ -H



~-PRQ SqUH

~ PD PqUH



6 XPPDU\

6 XPPDU\

SEVWUXFFFXY SDWLRQDO DQG +HDOWK 3DWKYV

SXPp + 3S3DUFRXUV 3URIHVVLRQQHO HW GH 6DQWp

$FNQRZOHGJHPHQWYV PRVWO\ LQ )UHQFK

6XPPDU\

/ILVW RI ILIXUHYV

/ILVW Rl WDEOHYV

*HQHUDO LQWURGXFWLRQ

'RUN HYROXWLRQ DRBQFHNOWK FRQVH

"RUNHDOWK LQIOXHQFHVY WKH LPSRUWDQFH R

I WKH L

SHVHDUFK TXHVWLRQV

2XWOLQH

EKOPWHOHQWDO KHDOWK DQG MRE UHWHQWLRQ

QWURGXFWLRQ

7KH OLQNV EHWZHHQ PHQWDO KHDOWK DQG H

PSOR\PH

(PSLULFDO DQDO\VLV

SHVXOWYV

"LVFXVVLRQ DQG FRQFOXVLRQ

$FNQRZOHGJHPHQWYV

EKOPWHURUN VWUDLQV DQG FKURQLF GLVHDVHYV

QWURGXFWLRQ

/ILWHUDWXUH

*HQHUDO IUDPHZRUN

‘DWD

(PSLULFDO DQDO\VLYV

SHVXOWYV

SREXVWQHVV FKHFNYV

'"LVFXVVLRQ DQG FRQFOXVLRQ

$FNQRZOHGJHPHQWYV

&EKDSWHWHDOWK VWDWXV DIWHU UHWLUHPHQW

QWURGXFWLROQ

%DFNJURXQG DQG OLWHUDWXUH

‘DWD

'"HVFULSWLYH VWDWLVWLFV




6 XPPDU\

(PSLULFDO VWUDWHJ\

SHVXOWYV

'LVFXVVLRQ

$FNQRZOHGJHPHQWYV

*HQHUDO FRQFOXVLRQ

ODLQ UHVXOWYV

ILPLWDWLRQV DQG UHVHDUFK SHUVSHFWLYHV

SROLF\ LPSOLFDWLRQYV

SHHUHQFHYV

$SSHQGLFHV

$SSHQGL[ ODMRU 'HSUHVVLYH (SLVRGHV 0'(

$SSHQGL[ *HQHUDOL]HG $Q[LHW\ 'LVRUGHU *$'
$SSHQGL[ ,QLWLDO VHOHFWLRQ RI WKH VDPSOH [LQ
$SSHQGL[ $WWULWLRQ EHWZHHQ WKH WZR ZDYHV
$SSHQGL[ OHDVXUHPHQW DQG YDOLGLW\ RI PHQWDO KHD
$SSHQGL[ 'HVFULSWLYH VWDWLVWLFV

$SSHQGL[ ,QVWUXPHQWY YDOLGDWLRQ

$SSHQGL[ 'HWDLOHG GHVFULSWLRQ Rl WKH SDUDPHWHU?
$SSHQGL[ 1DLYH XQPDWEKIHG KHQFIHW RQBH OV

$SSHQGL]J &RPPRQ WUHQG DVVXPSWLRQ WHVW
$SSHQGL]J 6SHFLILFDWLRQ WHVW

$SSHQGL]J 7KUHVKROG WHVW

$SSHQGL]J ([SORUDWRU\ DQDO\VLY RQ KHDOWK KDELWYV
$SSHQGL]J ([SORUDWRU\ DQDO\VLYV RQ JHQGHU JpDSV
$SSHQGBURSRUWLRQ Rl UHWLUHHY PDOH DQG IHP[DOH VDI
$SSHQGLTKH OLQL (XURSHDQ +HDOWK ORGXOH

$SSHQGL]J ODMRU 'HSUHVVLYH (SLVRGHV 0'(

$SSHQGL]J *HQHUDOL]JHG $Q[LHW\ 'LVRUGHU *$'
$SSHQGL]J ODLQ DX[LOLDU\ PRGHOV

$SSHQGL] &LYLO VHUYDQWYV

$SSHQGL]J SREXVWQHVV FKHFNYV




/LVW RI ILIXUHV
/ILVW RI ILIXUHYV
)LIXUH ., 6XPPDU\ Rl :RUN +HDOWK UHODWLROVKLSY LQ WK!
)LIXUH ,, 3UHYDOHQFH RI KHDOWK SUREOHPV LQ WKH SRSX
)LIXUH ,,, (PSOR\PHQW UDWHV LQ DFFRUGLQJ WR VHOI !
)LIXUH ,9 *HQHUDO KHDOWK VWDWXV RI DQ[LRXV DRG RU G
)LIXUH 9 &RQILJXUDWLRQ RI ZRUNLQJ FRQGLWLRQVY DQG Fk
)LIXUH 9, 3URSRUWLRQ RI UHWLUHHV LQ WKH VDPS/OH DFFF
)LIXUH 9,, 'LVWULEXWLRQ RI UHWLUHPHQW DJHV
)LIXUH 9,,, &RPPRQ WUHQG DVVXPBWLRQ WHVW + 3K\VLFDO
JUXUH ,; &RPPRQ WUHQG DVVXPSWLMBO WHVW + 3V\FKRVRFL
)LIXUH : &RPPRQ WUHQG DVVXPSWLRQ WHVW + *ORJEDO VDF
)LIXUH ;. 3URSRUWLRQ RI UHWLUHHV LQ WKH PDOH|VDPSOF
)LIXUH ;,, 3URSRUWLRQ RI UHWLUHHV LQ WKH IHPD|OH VDPS
/[ILVW RI WDEOHYV
7DEOH _(VWLPDWHG SUREDELOLW\ Rl HPSOR\PHOW] LQ
7DEOH (VWLPDWHG SUREDELOLW\ RI HPSOR\PHQW| LQ
7DEOH  (VWLPDWLRQ RI PHQWDO KHDOWK LQ
7DEOH ,PSDFW RI PHQWDO KHDOWK LOQ RQ HPSOR\P!
PHDVXUHV PHO DQOG ZRPHOQ
7DEOH (VWLPDWHG SUREDELOLW\ RI HPSOR\PHQW| ELQDU
7DEOH 7KUHVKROGV GHVFULSWLROQ
7DEOH  %DVH VDP&OH GHVFULSWLRQ
7DEOH  :RUNLQJ FRQGLWLRQV DQ® FKURQLF GLVHDVHV GH
7DEOH _ODWFKHG VDPWOH GHVFULSWLRQ
7EOH 0D W F K H GQGLLIIHHWHH QR FHWMVERH \OKQWLNE DO WUHDWPHQW
7DEOH 0DWF KHGGE LIHKBIQE FMVEH\SVORKR VRFLDO WUHDWPI
7DEOH 0DWFKHGGBE LIHKBIDG FMVERH\OREBO WUHDWPHQW
7DEOH *HQHUDO GHVFULSWLYH VWDWLVWLFV
7DEOH 5HWLUHPHQW DQG KHDOWK VWDWXV
7DEOH +HWHURJHQHLW\ DQDO\VLY + 0DOH SRSXODWLRQ
7DEOH +HWHURJHQHLW\ DQDO\VLV + JHPDOH SRSXKODWLR!




ILVW Rl WDEOHYV

/DEOH +HWHURJHOHLW\ DODO\VLV + /RZ HGXFDWIRQ DWYV
/DEOH +HWHURJHOHLW\ DODO\VLV + +LJK HGXFDWLRQ DW
/DEOH +HWHURJHOHLW\ DODO\VLV + +LJKO\ SK\VUFDOO\ C
/DEOH +HWHURJHOHLW\ DOQDO\VLV + /RZO\ SK\VLEDOO\ Gt
/DEOH +HWHURJHOHKWY BDFXK\WVYRF.DOO\ GHPDOGLQJ FD
/DEOH +HWHURJHRADV\W\VDERIMOFOAREVDIOO\ GHPDOQGLQRJ FDUH
7TDEOH OHFKDQLVPV + 7KH HIITHFW RI UHWLUHPHOW RQ GLC
/DEOH OHFKDQLVPV + 7KH HIIHFW RI UHWLUHPHOW RQ KH
/DEOH 6HOHFWLRQ DODO\VLVY¥:XTIREPSIIRVHEB QA QOQ HPSOR\F
/DEOH 6HOHFWLRQ DQDO\VLV + ODLQ FKDUDFWHULVWLFYV
GVYVRUGHU LO DFFRUGLOQJ WR WKHLU HPSOR\PHOW VWDW
/DEOH SWWULWLRQ DODO\VLY + SDOHO SRSBYIOMDWURWL RC
SRSXODWLRO LOWHUYLHZHG LO DOG QRW LO

/DEOH SWWULWIRQHEQ B RBVIMWDMUIRMLRO SRSXODWLRQ DF
KHDOWK DQG HPSOR\PHOW VWDWXV LQ

/DEOH *HQHUDO GHVFULSWLYH VWDWLVWLFV

7/DEOH (PSOR\PHOW VWDWXV LO DFFRUGLOJ WR PHQW
/TDEOH OHOWDO KHDOWK VWDWXV LQ RI LOGLYLGXDC
KHDOWK GLVRUGHUV LO

/DEOH &RUUHODWLROV RI LGHOWLI\LQJ YDULDEOIHV PHQ
7DEOH &RUUHODWLROV RI LGHOWLI\LOJ YDULDEQHV ZRP
/DEOH OHOWDO +HDOWK HVWLPDWLRQV LQ
/DEOH8QPDWFKHG LG IL Il HHYWHD® HRWWERH VSO \WHDWH D WP HQ W
7TDEOHS8QPDWFKHG LG IL Il HHUBHHD® HIRVWERH VO&BEWVRFEFLDO WIUHDWPH
7TDEOHS8OQPDWFKHG LGE IL Il HHUWHD® HRYWERH \ORCBEDY W UHDWPHQW
7TDEOH 6SHFEFLILFDWLROL@LHIWWOP WBKHEHRE GILIQDU)N /HDVW
3K\ WVLFDO SV\FKRVRFLDO P+ 0OBOREKDHOGWUHDWP HQ WV
/DEOH TKUHVKROGV WHWNL @JORU A PSIRWWBURHDW R WXUHYV
RQO\ + 3K\ VLFDO SV\FKRVRFIPIH OIODMBEKOREDO WUHDWPHQW
/DEOH :DJH DOG ULVN\ EHKDYLRXUV LOQ + SOPDWFKHG
/DEOH *HOGHU DOG ZRUNLQJ FROGLWLROV W\SRORJLHYV
/DEOH :RUNLOQJ FROGLWLROV W\SRORJ\ E\ JHOGHU LQ
/DEOH $X[LOLDU\ PRGHOV RI WKH SUREDELOLW\ RI EHLQJ
/DEOH SHWLUHPHOW DOG KHDOWK VWDWXV + 1R |FLYLO V
7DEOH $X[LOLDU\ PRGHOV RI WKHRS BREIDE VHIUWDRMWEH L Q.
/TDEOH /HVWV ZLWK WKUHH LOVWUXPHOWY DJH DQCG
/DEOH $X[LOLDU\ PRGHOV RI WKH SUREDELOLW\ RI EHLQJ




ILVW Rl WDEOHYV

/DEOH (VWLPDWLRQ RI OLQHDU SUREDELOLW\ PRGHOV
PRPHOWYV *00 ZLWK WZR LOVWUXPHOQWYV DOQG

7 DE&H $X[LOLDU\ PRGHOV RI WKH SUREDELOLW\ RIf EHLQJ |
/DEOH SHWLUHPHOW DQG KHDOWK VWDWXV + 1R HQGRJH
/DEOH $X[LOLDUN PRGHOV RI WKH F BREIREIHWLRX\V RF REYHL QL]




*HQHUDO LQWURGXFWLRQ

*HQHUDO LQWURGXFWLRQ




*HQHUDO LQWURGXFWLRQ

'RUN HYROXWLRQ DQG KHDOWK FRQVHTXHQFHYV

ORYLQJ ZRUN
7KH IDFH RI HPSOR\PHQW LQ (XURSH LV FKDQJLQJ B6WREN
HPSOR\PHQW UDWHV LQ (8 UHDFKHG LQ QHDULQ
(XURVWDW 7KHVH HPSOR\PHQW UDWHYV NQRZ LPSRUWDQW
IRU *UHHFH WR LQ 6ZHGHQ :KHQ PHQYV HPSOR\P}
VWDEOH EHWZHHQ \HDU DQG \HDU ZRPHQTV N
LQ LQ DQG HYHQ WKRXJK ROGHU ZRUNHUVY L\
ZHQW XS FRQVLGHUDEO\ VLQFH <HW DQ LPSRUW
H[LVWV DV RQO\ RI WKH OHVV HGXFDWHG SRSXODWLR
DPRXQW WR LQ WKH PRUH HGXFDWHG 7KH UHVXOWV IF
RI GHYHORSHG FRXQWULHV DV RI WKH SRSXODWLRQ T
PHQ LQ ZRPHQ EXW NQRZ D SDUWLFXODUO\ ZHDN OHY
LQ 2Q WKH LQWHQVLYH PDUJLQ ZHHNO\ ZRUNLQ.
VOLJKW DQG VWHDG\ GHFUHDVLQJ WUHQG VLQFH JRLQ
ZLWK UDWKHU FRPSDUDEOH DPRXQWY EHWZHHQ FRXQWULH

'KDW LV DOVR QRWLFHDEOH LV WKDW ZRUNHUVY FDUHHUYV
'KHQ WKH SURSRUWLRQ RI ZRUNHUV HPSOR\HG ZLWK WHI
FRQVWDQW RYHU WKH ODVW GHFDGH LQ (XURSH LQ W
ZRPHQ WRWDO LQ JUDQFH UHVRUWLQJ WR SDUW WLP

RI ZRUNHUV ZRUNHG SDUW WLPH LQ ZKHQ DOPRV

DQG LQ JUDQFH 7KH VH[ GLIIHUHQFHV DUH YHU\ |
PHQ ZRUNHG SDUW WLPH ZKHQ RI ZRPHQ GLG $OPRVW
VHFRQG MRE IURP LQ %XOJDULD WR LQ 6ZHGHQ DQG
XQHPSOR\PHQW UDWHYV DOVR LQFUHBKH ® EW LXK BRK X DROLVL
EHIRUH WKH FULVLV WR LQ DQG IURP LQ *HUPD
JUDQFH /RQJ WHUP XQHPSOR\PHQW LQWHQGHG DV LQGLY
OHDVW D \HDU DOVR GUDVWLFDOO\ LQFUHDVHG GXULQJ Wt

LQ 6ZHGHQ LQ *UHHFH DQG LQ JUDQFH

J QWHQVLILFDWLQJ ZRUN

2Q WRS RI WKHVH PRUH IUDJPHQWHG FDUHHU SDWKV (XUF
ZRUN 1RWDEOMW*UHHQUDQGLFDWH WKDW EHWZHHQ D G
HPSOR\HHV KDYH IDFHG D GHJUDGDWLRQ RI WKHLU ZRUNLC



*HQHUDO LQWURGXFWLRQ

IQWHUHVW LQ WKH OLWHUDWXUH IRU WKH KHDOWK UHODWH
DQG WKHLU,® YIR@RWDRQZ IGHYHORSPHQW RI QHZ WHFKQRO
PHWKRGY DFWLYLW\ FRQWURFHV T ND OU BMMARIND QEIDEEG \R\D
FRQWDFWY ZLWK WKH SXEOLF FR Q@ QB@MAN HIRGEERAN N X UZLWV |
$VNHQD]\ DQG &DUWRMITXHVWLRQ Rl ZRUNLQJ FRQGLWLRQV
DFXWH :KHQ WKH SK\WLFDO VWUBIGOWR B DZRRIY K B HE HIHD
WKH FDVH ODWHU RQ IRU SV\FKRVRFLRE GHENRESFWR R WW RLR
PRGHMBDVHN DQG LWV YRKEXROWDRQ 7KHRUHOO DQG .DUDV
LQWURGXFHG D WKHRUHWLFDO DSSURDFK IRU WKHVH PRI
LQFOXGHG WKH QRWLRQ RI UHZDQURB BMZ U ® R G FPIREM®EH ZL
6LHJULVWKDWHYHU WKH UHWDIQHG@RERFROIBA RVUR QRU WK H L
RQ KHDOWK VWDWX%DMHEBV FRQVHQVXDO

7ZKHVH H[SRVXUHV WR GHWULPHQWDO ZRUNLQJ FRQGLWLF
ZRUNHUVY SHUFHSWLRQV RI WKHLU RZQ FROUGRW LRIQD/YBW Z
NQRZVHYHUDO FKDQJHV ,I H[SRVXUHV WR SK\VLFDO VWUDL
SV\FKRVRFLDO VWUDLQV KDYH JURZQ PDVVLYHO\ ZLWKLQ W
ULVNV DV D ZKROH DOPRVW UHPDLQHG FRQVWDQW VLQFH
LQ PDJQLWXGH ZKHQ VRPH RWKHUV LQFUHDVHG WLULQ
ZRUNIRUFH DQG UHSHWLWLYH KDQG RU DUP PRYHPHQWYV II
RI DOO ZLWK RI ZRUNHUV H[SRVHG OHQ DUH WKH PRV\
WLPH VXEMHFWLYH PHDVXUHV IRU ZRUN LQWHQVLW\ LQFU
ZRUNHUV UHSRUWHG WLJKW GHDGOLQHYV KLJK VSHHG ZI
RSSRUWXQLWLHV WR DOWHU WKH SDFH RI WKHLU ZRUN 7}
VHHP WR HYROYH LQ D FRQFHUQLQJ ZD\ RI ZRUNHUV U
PHW®& Rl ZRUN UHSRUW QRW EHLQJ DEOH WR FKDQJH W
EHLQJ DEOH WR FKDQJH WKHLU VSHHG RI ZRUN DPRQJ RV
VLWXDWLRQ LQ )UDQFH DOVR DSSHDUHG WR GHWHULRUDW
KLJK OHYHOV RI SK\WLEFDO VWUDLQV ZLWK ORZ OHYHOV RI \
ZRUN LQWHQVLW\ HPRWLRQDO GHPDQGV ODFN RI DXWRH
UHFRJQLWLRQ DV6PMXHMWG, WQQWKBLUMD GG RIHVWXRQH\NOE
JRQW B WQBIO



*HQHUDO LQWURGXFWLRQ

(YHUODVWLQJ ZRUN
7KHVH HYROXWLRQV DUH HYHQ PRUH DODUPLQJ WKDW ZH Z
DUH JRLQJ WR ZRUN HYHQ ORQJHU LQ WKH IXWXUH 7KUHF
VLWXDWLRQ )LUVW ZH OLYH ORQJHU (XURVWDW SURMHF
(XURSH LQGLFDWH WKDW EHWZHHQ DQG RXU OLIH

\HDUV LQ PHQ DQG \HDUV LQ ZRPHQ (XURSHDQ &RF
IQFUHDVLQJ OLIH H[SHFWDQF\ FRPHV DV D FRQVHTXHQFH
OLIH LPEDODQFH LQGXFLQJ ILQDQFLQJ LVVXHV

BHFRQG GHVSLWH WKH REMHFWLYH VHW DW WKH B6WREI
HPSOR\PHQW UDWH RI IRU WKRVH DJHG \HDUV ROG |
ZDV VWLOO RQO\ LQ %DUQD\ DQG RQO\ UHD
7KHVH SDUWLFXODUO\ ORZ HPSOR\PHQW UDWHV IRU \
QXPHU RI IDFWRUV HFRQRPLF JURZWK QRW SURGXFLQJ H
H[LVWLQJ UHWLUHPHQW IUDPHZRUNV XQHPSOR\PH®W LQV
WUDLQLQJ DW ZRUNHMRERRDEOY HRYUMHWKRXJIK ZRUNHUV PD
W VWD\ LQ HPSOR\PHQW OIRQDOU *BDKIFYFRYPBPVR EH H[SO]
URORI VWUHQXRXV FDUHBOW IO GBIRIDIWD ¥MWBW XV VHHQ DV
SURGXFLQJ OLIH WLPH LQ JRRG KHDOWK * *URVVPDQ
OMD WDNH XSV %ODQFKHW DQG 'HEUDQG 7KH REYLRX"
I ROGHU ZRUNHUV FRQWULEXWH WR WKH SHQVLRQ V\VWHF

+HQFH EHFDXVH RI WKHVH ILUVW WEZR\ TRL QRKVIRN R M D/UKH L
PRUH RIWHQ WKDQ QRW IDFLQJ JURZLQJ GHILFLWV 7R |
JRYHUQPHQWY KDYH SURJUHVVLYHO\ UDLVHG UHWLUHPHQ
SHULRG UHTXLUHG WR DFFHVV IXO0 SHQVLRQ ULJKWV ,Q
UHTXLUHG WR REWDLQ IXO0 UDWH SHQVLRQV ODZV RI -XO\
LQFUHDVHV Rl WKH UHWLUHPHQW DJH R \HDUYW ROG IRU
DQG \HDUV ROG IRU WKRVH "WRUQORDZ RU DRWIH RE +DUQ X D U \k
EHHQ LQWURGXFHG 7KH DLP RI WKHVH UHIRUPV ZDV WR FF
DQ LQWHUJHQHUDWLRQDO EDODQFH EHWZHHQ ZRUNLQJ DC
ZLWK UHJDUG WR WKH GXUDWLRQ RI UHWLUHPHQW DQG Wt
WKH JUHQFK 6RFLDO 6HFXULW\ &RGH $V D UHVXOW RI W
ZRUNLQJ OLYHV DQG UHWLUHPHQW KDV UHPDLQHG UHODWI|

DQG $XEHUW DQG 5DEDWp LQGXFLQJ ORQJHU Z



*HQHUDO LQWURGXFWLRQ

$IIRUGDEOH ZRUN ZKDW DUH WKH KHDOWK FRQVHTXHQ
8QDFFRXQWLQJ IRU WKH SRVVLEOH H[SRVXUHV WR GHWUL
ZRUN EHLQJ LQ HPSOR\PHQW KDV RYHUDOO IDYRXUDEOH F
HPSOR\PHQW DPRQJ YDULRXV VRFLDO UROHV VXEFK DV EHI
IRXQG WR EH FRUUHODWHG ZLWK ORZHU SUHYDOHQFH RI
30DIWMWHRO EH\RQG LWV REYLRXV SRVLWLYH UROH RQ Z
EHWZHHQ KHDOWK HVSHFLDOO\ PHQWDO KHDOWK DQG H
HFRQRPHWULFDOO\ UREXVW DQDBWHWQ QRWDKIOAN BH OO MWQE
DSSHDUV WR EH GLIIHUHQW GHSHQGLQJ RQ VH[ DV LW
UHODWLRQVKLS EHWZHHQ KHDOWK VWDWXV DQG HPSOR\PI
OLWHUDWXUH IRFXVLQJ RQ MRE ORVV :KHQ EHLQJ HPSOR
EHLQJ XQHPSOR\HG LV DVVRFLDWHG ZLWK PRUH SUHYDOH
PHQ DJDLQ KMWWDJFRJRVLQJ RQHYV MRE LV ORJLFDOO\ DO\
OHYHOV Rl ZHOWWE BDQJ H&BIMURRUH VR FRQVLGHULQJ WKH I
EH REVHUYHG EHIRUH OD\ RIl DFWXDOO\ KDSSHQV &DUROL
DQG SRWHQWLDOO\ UHFXUULQJ XQHPSOR\PHQW SHULRGYV |

KHDOWK VWDWXV %|FNHUPDQ DQG ,OPDNXQQDV +D|
9HUPHXOHQ S5HWLUHPHQW DOVR FRPHV ZLWK OLNHO\ |
=DPDUUR

IHYHUWKHOHVYV DQG HYHQ LI KHDOWK VWDWXV VHHPV WR
WR GHWULPHQWDO FRQGLWLRQV DW ZRUN DUH D IDFWRU R
WR D WKLUG RI (8 HPSOR\HHV GHFODUHV WKDW ZRUN DIIH
GHODUHG D GHWULPHQWDO LPSDFW ZKHQ RQO\ UHSRUW
7TKXV LQ D (XURIRXQG UHSRUW RQ KHDOWK ULVNV LQ
MREV WKH UHVXOWV RI WZR VWXGLHV RQH LQ $XVWULD |
LGHQWLI\ WKH GHOHWHULRXV HIIHFWV RI H[SRVXUHV RQ KI
DUH H[SODLQHG E\ ZRUN UHODWHG GLVDELOLWLHV LQ W
VLIQLILFDQW GLVSDULWLHV LQ PRUWDOLW\ UDWHV H[LVW
GDWD BWDMWVYKRZ WKDW ZRUNHUV ZKR KDYH IDFHG SK\VL
FRQGLWLRQV KDYH D VKRUWHU OLIH H[SHFWDQHRW IDD WKH

GHWHUPLQH WKDW WR Rl GLVSDULWLHYV LQ OLIH
DWWULEXWHG WR H[SRVXUHV WR SRRU ZRUNLQJ FRQGLWLR



*HQHUDO LQWURGXFWLRQ

KLFK DUH WKH RSWLRQV"

%YHFDXVH FDUHHUYV DUH PRUH IUDJPHQWHG& WK D/ W/KHH\ KV P
QFUHDVLQJ DQG PRUH GLYHUVL|LH® @G HRHWOMXIWH CRD WZHRRJUWV
ORQJHU |6HFWHBQWK FRQVHTXHQFHY DUH RU Z{OP EH HY!
JURP WKH VWDQGSRLQW RI SROLF\ PDNHUV DOO RI WKLV F
EHLQJ WR HQVXUH WKDW HPSOR\PHQW LQ JHQHUDO DQG Wl
L ZRUNHUV EHLQJ DEOH WR UHPDLQ LQ WKHLU MRE WKURX
DUH KHQFH WDUJHWLQJ WKLY REMHFWLYH ,Q (XURSH WK
ZLWK +HDOWK DQG 6DIHW\ PDWWHUV ZKLFK LQ WXUQ LV R
7KH 7UHDW\ Rl )XQFWLRQLQJ RI WKH (XURSHDQ 8QLRQ DOOR
GLUHFWLYHV RI PLQLPXP UHTXLUHPHQWY UHJDUGLQJ 3LPS
SURWHFW ZRUNHUVY KHDOWK DQG VDIHW\" 1RWDEO\ HPSE
ZRUNSODFH WR WKH ZRUNHUVY QHHGY LQ WHUPV RI HTXLSF
LQ 'LUHFWLYH ((& %DUQD\

,Q JUDQFH WKH OHJLVODWLYH DSSURDFK LV PRVWO\ ED\
FRQVLGHUDWLRQ RI ZRUN VWUDLQV LV FRQFHUQHG D UHIR
RI 3pQLEARPUNBUXGJHUY WKURXJK $SUWLFOH BWUXLOOR X
RWKH GLIILFXOW\ WR GHILQH WKLV FRQFHSW DQG WR GH)
IROORZHG E\ FUHDWLQJ HDUO\ UHWLUHPHQW VFKHPHV UF
LQFHQWLYHYV ZRUNHUV LQ EHQHILWHG IURP HDUO)
GHWULPHQWDO ZRUNLQJ FRQGLWLRQV LQGXFLQJ SHUPDQ
DFFRXQW IRU WKH SUHYHQWLRQ RI ZRUN GUXGJHU\ LV HOI
SRLQWVY UHODWHG WR GLIIHUHQW W\SHV RI H[SRVXUHV G>
SK\WLFDO VWUDLQV 5HDFKLQJ VSHFLILF WKUHVKROGV ZR
FKDQJH MRE WR DFFHVNWDOWUWWRHHRARHED IBM\LGHWLUHPHQ
WR WKH 'DUHV 'LUHFWLRQ GH OJDQLPDWLRQ GH B QFHKE KH
PLQLVWU\ IRU /DERXU $IIDLUV RI HPSOR\HHV FRXOG
IDFWRUV 6XPHU 6XUYH\

':KDWHYHU WKH VFKHPH FRQVLGHUHG DFFRXQW IRU ZRUN
VFKHPHY DQG RU FRPSHQVDWLRQ VFKHPHV IRU REFXSDWLR
ORJLA[RSRARPSHQVDWLRQ KDV |R @HD @RRMWWH PR $WUIHWHO \

PRUH UHFHQW SODQV KLJKOLJKW WKH LPSRUWDQFH RI SUF
DQG ZRUN ,Q J)UDQFH WKUHH VXF RBOWDQ BiD GW KOW R YEREQ: R



*HQHUDO LQWURGXFWLRQ

IQVWLIJDWHG VLQFH 30QZB&WGWYKHUO B /IVOH U HPSKDVL\
SUHGWLRQ DQG ZRUN OLIH TXDOLW\ 7KH UHVXOWV RI WKH
RVKHMUDWHJILHY FRH[LVW PRVWO\ IRFXVLQJ RQ UHGXFLQJ
PDUNHW 7UHRHWLEFAH 30RQ RBROQHF[MPSOH RQ FDQFHU SDWLHQ)
RQ WKH ODERXU PDUNHW RI ZRUNHUV VXIIHULQJ IURP PHQV
KHOS WKHP UHPDLQDOQX LY WKHDWUWREHW VDQW D PHGWBRE H

KDQGLFDS QRWDEO\ D ODZ LQ UHLQIRUFHG LQ EL
SULYDWH VHFWRUV WR KLUH D PLQLPXP RI RI GHWOEOHG
DO

RUN +HDOWK LQIOXHQFHVY WKH LPSRUWDQFH RI WKH LQG

2Q WKH VLGH RI WKHRUHWLFDO DQG HPSLULFDO UHVHDUF
HPSOR\PHQW DUH SDUWLFXODUO\ GLIILFXOW WR GLVHQWD
ZRUN F\FOHV DUH OLQNHG ZLWK HDFK RWKHU DQG EHFDX
HDUO\ LQ RQHYV OLIH D VXPPDU\ RI WKPVBHXU@W H B K HO®NK L
KLIKOLJKWV WKH VSHFLILF LQWHUDFWLRQV WKDW ZLOO E
VWXG\LQJ VXFK UHODWLRQVKLSY LV UDWKHU GHPDQGLQJ
LQWHUQDWLRQDO VXUYH\V RU DGPLQLVWUDWLYH GDWDED
SURIHVVLRQDO SDWKV HPSOR\PHQW VWDWXV ZRUNLQJ F
LQGLYLGXDO FKDUDFWHULVWLFV ZKLOH DOORZLQJ WHPSRI
HYHQ PRUH SURQRXQFHG ZKHQ FRQVLGHULQJ WKH JUHQFK
GDWD FHRWRVW\WDUWLFXODUO\ LPSRUWDQW DV WKH UHODW
SURIHVVLRQDO SDWKV DUH LPEULFDWHG ZLWK WKH ZHLJ
SRWHQWLDOO\ VLIHDEOH FRQVHTXHQFHV RQ WKH GHFLVLR
DQ\ JLYHQ SRLQW LQ WLPH

7TKHQ WKH ILUVW GHWHUPLQDQWY RI IXWXUH KHDOWK DQG
WKH FKLOGKRRG SHULRG % HQRXRWGGEHIEGRA B HEBIDW KD B/KBIG SQ R D
*+ %DFNHU VLIQLILFDQW OLIH HYHQWY RU KHDOWK FR(
QGLYLGXDOV DUH DEOH WR H[SODLQ DW OHDVW SDUWO\ (
LOQOVWDQFH SRRU KHDOWK OHYHOV RU WKH SUHVHQFH RI G
GHWULPHQWDO FRQVHTXHQFHV RQ PHQWDO KHDOWK DW RC
GLVHDOHWQDDFOW D O 7TKH FRQVHTXHQFHY DUH DOVR VHQV
%HFDXVH KHDOWKLHU LQGLYLGXDOV DUH XVXDOO\ SUHIHUL



*HQHUDO LQWURGXFWLRQ

QLWLDO KHDOWK FDSLWDO LV ERXQG WR SOD\ D PBMRU UF
ILUVW SDUW RI RQHH B GWK\HHRWNHDHU QAW HDOWK VWDW XV
WKH RQO\ UHOHYDQW GHWHUPLQDQW (OHPHQWYV UHODWH
FKLOGKRRG DOVR EHQHILWHG IURP VHYHUDO VWXGLHV L
ILQGHERRWRPDO GHPRQVWUDWHG WKDW RQHTV HQYLURQPHQV
OLNHOLKRRG WR IDFH ODWHU RQL@RFA¥ XISV WHHDDWKDFRQGEH
DOVR EH H[SHFWHG LQ LQGLYLGXDOV ZKRURKNWWHQPE& *RK
(DUO\ FRQGLWLRQV XQDFFRXQWHG IRU KHQFH PD\
GLIILFXOWLHY ZKHQ DVVHVVLQJ WKH LPSDFW RI ZRUN RQ KI

7KHVH LQLWLDO FLUFXPVWDQFHV LQGHHG EHDU FRQVHTXH
SURIHVVLRQDO FDUHHU DQG FRQWHPSRUDU\ KHDOWK VWDW
FKLOGKRRG DUH WKHQ SRWHQWLDOO\ PRUH H[SRVHG WR K
IRU LQVWDQFH ORZHU OHYHOV Rl HPSOR\DELOLW\ ZKHQ DW
RQ LQ WKH FDUHHU LV IRXQG WR JHQHXPIVH & DEQWMBERGMIG

DV WKH VWRFN RI NQRZOHGJH KDELWV VRFLDO IMQG SHU
FDSDFLW\ IRU RQMHWNRHBURIGXFHXGLQJ KHDOWK FDSLWDO |
UB®HG WR ZRUN DQG HPSOR\PHQW RXWFRPHV UDQJLQJ IU
RI GHWULPHQWDO ZRUNLQJ FRQGLWLRQV HERW D BON\GS K VWL
SUREDELOLWLHYV WWLPHI HRRISOR \\W B PSIRUM D\OF R R WH DFBVAP 1D Q)
FDUHHUV %HFDXVH RI WKDW WKH KHDOWK VWDWXV RI W
OLNHO\ WR GHWHULRUDWH HYHQ IXUWKHU ,W LV DOVR WU
HPSOR\PHQW RXWFRPHV FD KQWDOS R X WIEE® GOHKF G e W U HY
FDXVDOLW\ LVVXHV 'XULQJ WKLV SURIHVVLRQDOO\ DFWLYH
,OOQHVVHV RU WKH GHDWK RI D FORVH UHODWLYH RU SDU\
QHJDWLYHQLREDPW KD QWBWEXYO /LQGHHEWRPO )LQDQFLDO

GLIILFXOWLHV DUH WKH\ FXUUHQW RU ROGHU DUH DOVR
PHQWDO GIMAFKGHYE® /HZLKHQ WIRHFWN WK H XQREVHUYHG GL
WKH UROH Rl WKH FDUHHU RQ KHDOWK VWDWXV IURP RWKH

'KHQ FRQVLGHULQJ WKH ODVW SDUW RI RQHYV FDUHHU IU
DFFXPXODWLRQ RI DOO WKHVH FLUFXPVWDQFHV WKURXJK
SRWHQWLDO VHOMHFODLRKHIBAWNVNVLRQ WR UHWLUH EHFDX\
KHD ODMWKXVWQG WKH QDWXUH RI WKH SURIHVVLRQDO FDUHE
PXFK DV ODWHU OHYHOV RI KXPDQ FDSLWDO S5HWLUHHV ZK
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RIHPSOR\PHQW RU ZRUNLQJ FRQGLWLRQV DUH PRUH OLNHO
RWKEBW DQG =DPDUHRFH RULJLQDOO\ EHFDXVH RI SRRU L
WHUPV RI KHDOWK RU VRFLRHFRQRPLF VWDWXV LQGLYLG)>
DQG KH®PMWKYVY ORUHRYHU DW DQ\ WLPH HOHPHQWV RI KH
FRQGLWLRQV FDQ DOVR SRVLWLYHO\ RU QHJDWLYHO\ LQI
UHSHUFXVVLRQV XQWLO LWV HQG



*HQHUDO LQWURGXFWLRQ

JLIXUHBXPPDU\ RI+RDONWK UHODWBRQV KL/SAH U DWKH



*HQHUDO LQWURGXFWLRQ

SHVHDUFK TXHVWLRQV

+HDOWK :RUN FDXVDOLW\ WKHRUHWLFDO EDFNJURXQG
7KH WKHRUHWLFDO UHODWLRQVKLSY EHWZHHQ ZRUN DQG K
HSHUWLVH RI KHDOWK DQG ODERXU HFRQRPLFV

/KH LQLWLDO PRGHO RI *URVVPDQ SURSRVHV DQ H[WI
GHYHORSHG E\ % HFNHU E\ LOWURGXFLQJ WKH FRQFHS:
SRVVHVVHV D FHUWDLQ OHYHO RI KHDOWK FDSLWDO DW

HIRIJHQRXV LQ WKH :GHPDQG IRU PHGLFDO FDUH" PRGHO E
VXSHBVWR EH HQGRJHQRXV DQG FDQ EH ERWK GHPDQGHC
SURGXFHG E\ FRQVXPHUV FRQFHSW RI LQYHVWPHQW LQ Kt
KHDOWK WKDW PD[LPL]HV WKHLU XWLOLW\ DQG PDNH WUDC
KHDOWK ,Q D ODWHU PRGHO IRU WKH GHPDQG RI KHDOWK

WKH RXKWHBSXOWKANUWRNVRRDQ 7KLV PRGHO RIITHUV D SRVVL
DRQDO\WLVY WR VWXG\ KHDOWK ERWK LQ WHUPV RI OHYHO I
%DUQD\ ,/ WKH GHSUHFLDWLRQ UDWH RI KHDOWK FD S

KHDOWK FDUH FRQVXPSWLRQ WKHWDOWKW GKDU\WPWOWLD YGF
WKLV UDWH 7KH WLPH GHYRWHG WR ZRUN FDQ LQFUHDVH

LQ FDVH RI D KLJK TXDOLW\ ZRUN OLIH WKH UDWH RI GHS
FDVH Rl DQ LQGLYLGXDO IDFLQJ D YHU\ GHPDQGLQJ MRE

FDSLWDO RYHU WKH OLIH F\FOH LV SURJUHVVLWKIDGRZLVLQ
SULBW LW LV KDUGO\ PHDVXUDEOH RI KHDOWK MXVW OLNH
MVH LQ WKH OHVV HGXFDWHG ZRUNHUV ZKR FRQVWLWXWF
*URVVPDQ &RQWUDGLFWRU\ HIIHFWV FDQ WKHQ RFFX
EBHILFLDO WR KHDOWK VWDWXV LQ FRPSDULVRQ WR QRQ
FHUWDLQ ZRUNLQJ FRQGLWLRQV FDQ DFFHOHUDWH LWV GH'

Q WKLV FRQWH[W H[SRVXUH WR SDVW ZRUNLQJ FRQGLWL
PHDVXUHG KHDDBRNWDKE OAWDWKXY GLITHUHQFHYV LQ ZDJHV EHW.
LQGLYLGXDOV FDQ EH H[SODLQHG E\ GLIIHUHQFHV LQ WKH
ZRUNHUV ZLWK SRRUHU ZRUNLQJ FRQGLWLRQV DUH SDLG P

HQYLURQPHQW 5RVHQ ,Q WKLV IUDPHZRUN LW LV SR\
ZHDOWK VWRFN DUH VXEVWLWXWDEOH KHQFH ZRUNHUV X
OXXULQHQ DQG /H *UDQG ,QGLYLGXDOV FDQ WKHUHIF

IXQFWLRQ WR VXEVWLWXWH SDUW RI WKHLU KHDOWK FDSL



*HQHUDO LQWURGXFWLRQ

HERMWUHV +RZHYHU GHVSLWH WKH K\SRWKHVLV UHWDLQHG
*URVVPDQ ZRUNLQJ FRQGLWLRQV DUH SUREDEO\ QRW
PD\ H[LVW ERWK LQ HQWHULQJ WKH ODERXU PDUNHW DQCGC
WUHQXRXV MREWMWURRGUVRWKHUHE\ GLVFUHGLWLQJ WKH K\S
HITHFWV UHIHU WR FKDUDFWHULVWLFV RI ERWK WKH ODER?>
WDW WKH LQLWLDO KXPDQ FDSLWDO LQLWLDO KHDOWK VYV
ZLOO GHWHUPLQH LQ SDUW WKHLU HQWU\ FRQGLWLRQV L
SFKRRVH D VXSSRVHGO\ PRUH RU OHVV VWUHQXRXV MRE 7
VHOHFWLRQ HIIHFWV EDVHG RQ WKHRDOWK LDQGHWRWIHG DAGRD
GHPDQGLQJ SRVLWLRQV 3DUW RI WKH HPSLULFDO OLWHUD!
RWKH H[LVWHQFH RI GLVFULPLQDWLRQV WRZDUGV GLVDEO
HPSOR\PHQW %RXYLHU DQG -XJQRW 7TKXV ZKHWKHU |
RITRIHQHLW\ GRHV QRW VHHP WR EH DFFHSWDEOH

+HDOWK :RUN FDXVDOLW\ HPSLULFDO UHVROXWLRQ
, ] WKLV HI[RIJHQHLW\ K\SRWKHVLY GRHV QRW VHHP WULYLDO
FDVH LQ DQ HPSLULFDO IUDPHZRUN

JLUVW VHOHFWLRQ ELDVHV DUH YHU\ FRPPRQ LQ WKH V\
LQVWDQFH RQHYV KHDOWK VWDWXV PD\ EH GHWHUPLQHG |
SDVW H[SRVXUHV WR VWUHQXRXV FDUHHUV $QRWKHU H[DP
PDGH DFFRUGLQJ WR VHYHUDO FKDUDFWHULVWLFV LQFOXC
FDSLWDO ,QGLYLGXDOV PD\ FKRRVH WKHLU MRE DFFRUGLC
RQ WKHLU HGXFDWLRQ KHDOWK FRQGLWLRQ RU FKLOGKRRFR
WKLY HQGRJHQRXV VHOHFWLRQ PD\ UHVXOW LQ ELDVHG H!
EHFDXVH KHDOWKLHU LQGLYLGXDOV PD\ WHQG WR SUHI
GLVFULPLQDWLRQ IRU PRUHH®HPO QG U®.Y HIRERK HW Y URFDX O
RYHUUHSUHVHQWDWLRQ RI KHDOWK\ \HW H[SRVHG ZRUNH
HVWLPDWLRQV DUH OLNHO\ WR EH ELDVHG GRZQZDUGV EHF
H[SRVHG WR GHPDQGLQJ MREV EHLQJ RYHUBIDOWHMH QWM IGU
(IIHEWDDQ DQG O\FN 2Q WKH RWKHU KDQG ZRUNHUV Z
FDSLWDO PD\ EHQHILW IURP IHZHU RSSRUWXQLWLHV RQ WK
WRXJKHVW MREV OHDGLQJ LQ WKDW FDVH WR DQ RYHUUHS
LQGLYLGXDOV UHVXOWLQJ LQ DQ XSZDUG ELDV RI WKH HVV
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7/KH +HDOWK :RUN UHODWLRQVKLSY DUH DOVR PRUH RIWHC
ELDVHV 7KH OLQN EHWZHHQ KHDQGEHHGBGWDHFXWLRQDBCOHP EER\
WH UROH RI D JLYHQ KHDOWK FRQGLWLRQ RQ RQHYV FDSDI
TXLWH HDVLO\ FRQFHLYDEOH WKDW HPSOR\PHQW VWDWXYV |
VWDWXV $ ORW RI HPSLULFDO VWXGLHVHWFBIOWKRY BRQUWI
HDPSOH RQ PHQWDO KHDOWK ,Q SDUWLFXODU EHLQJ XQtF
KHDOWK ORVVDNRZVNL 2Q WKH RWKHU KDQG VWXG\I
WDWXV DOVR VXIIHUV IURP WKLV YHU\ VDPH ELDV ,Q WKH
KHDOWK VWDWXV KDV ORQJ EHHQ SODJXHG ZLWK UHYHUYV
SRRUHU OHYHOV RI KHDOWK FDSLWDO ZHUH WKH RQHV WR
ZRUNV DFNQRZOHGJHG WKLV SRVVLELOLW\ &RH DQG =DPDL

7KH RPLVVLRQ Rl YDULDEOHV OHDGV WR XQREVHUYHG KH
VRXUFH Rl HQGRJHQHLW\ ZKHQ PHDVXULQJ VXFK UHODWLR
DYDLODEOH RQ VXUYH\ RU DGPLQLVWUDWLYH GDWD EHFD X
$PRQJ QXPHURXV RWKHUV IDPLO\ EDEFNJURKWGDBU SHUVR
LQYROYHPHQW DQG PRWLYDWLRQV 1HOVRQ DQG .LP

VXEMHFWLYH OLIH H[SHFWDQF\ ULVN DYHUVLRQ SUHIHUHQ
PRVWO\ XQREVHUYHG WKXV RPLWWHG LQ PRVW VWXGLHYV
PD\ WKHUHIRUH DFW DV FRQIRXQGHUV RU DV HQGRJHQHL)\
HUURU WHUP DQG REVHUYDEOH FKDUDFWHULVWLFV 7KHV
KHWHURJHQHLW\ VRXUFHV PD\ KHQFH UHVXOW LQ ELDVHG

)LQDOO\ PHDVXUHPHQW HUURUV RU GHFODUDWLYH ELDVH)\
VRPHWLPHV VHQVLWLYH GDWD OLNH KHDOWK UHODWHG P|
GLIILFXOW ZRUN VLWXDWLRQV LQGLYLGXDOV PD\ EH LQFOL
LQVWDQFH LQGLYLGXDOV PD\ DOWHU WKHLU KHDOWK VWI
FKRLFHV RQ WKH ODERXU PDUNHW LHWIDRQW $RIVW K W K1) \D IR
SDUWLFLSDWLRQ WFD \E K HVICG B RSIRREN BDKUHN BWFODUDWLRQ RI D
WDWXV /LQGHERRP DQG .HUNKRIV DQG *DQQRQ \
DUWMLNHO\ WR GLVWRUW KHDOWK VWDWXV GHFODUDWLRC
KWHURJHQHLW\ LQ WHUPV RI KHDOWK VWDWXV HWSBLILFD

6KPXHOL )W LV RIWHQ DUJXHG WKDW PHQ KDYH
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KBOWK FRQGLWLRQ ZKHQ LW LV WKH FRQWUDU\ IRU ZRPHQ
RZQ KHDOWK VWDWXV UHODWLYHO\ WR WKHLU DJH KHQFH |

5HVHDUFK TXHVWLRQV DQG PRWLYDWLRQ

'R FRPPRQ PHQWDO KHDOWK LPSDLUPHQWY GHSUHVVLRQ
DELOLW\ WR UHPDLQ LQ HPSOR\PHQW &KDSWHU " % 6WXC(
LISDLUPHQWY RQ HPSOR\PHQW RXWFRPHV DUH QXPHURXYV
LQWHUQDWLRQDO OHYHO 7KLV OLWHUDWXUH LV GLYHUVH

VWXGLHV IRFXV RQ KHDY\ PHQWDO GLVRUGHUV VXFK DV !
1ILHOVHQ D JURZLQJ SDUW RI WKLV OLWHUDWXUH LV
GVYRUGHUV VXFK DV VWUHVAM \ABRSILWWE RQY GHSHBINWXRG KD\
PRUH UHFHQW \HDUV RQ KDQGOLQJ WKH LQKHUHQW ELDVH)
LQGLFDWRUV DV ZHOO DV GHFODUDWLYH ELDVHV *DQQRQ

WXG\ RI WKH FDSDFLW\ RI LQGLYLGXDOV VXIIHULQJ IURP P
VXVWDLQ WKHLU SURGXFWLYLW\ OHYHOV ,Q SDUWLFXODU
HPSOR\PHQW DSSHDUV WR EHWE DL U HAKD MRADHDIM L% D QG U M H
XQREVHUYHG FKDUDFWHULVWLFV VXFK DV ULVN SUHIHU
SHUVRQDOLW\ WUDLWV IDPLO\ EDFNJURXQG RU ULVN\ EHKI
RI WKH HIIHFW Rl PHQWDO KHDOWK RQ HPSHW\PABQW,Q1HOVI
WKH HFRQRPLFV OLWHUDWXUH DFFRXQWLQJ IRU WKHVH

LPSDLUPHQWY GR LPSDFW LQGLYLGXDKW JDED S BRKIDWQ\ VDR GL (
<HQ DQG BWDIVWHUMAL ILQG WKDW LQGLYLGXDOV VXIIHL
KHDOWK GLVRUGHUV DUH OHVV OLNHO\ WR EH LQ HPSOR\P
DPRQJ GLIIHUHQW JURXSV DBRFRPOGLRQG RRMIH LEERQWD QW
ZLWK PL[HG HYLBWQBFE DWMEGHKW @O ILQG D VWURQJHU HI
PHQTV HPSOR\PHQW RXWFRP PO ZRQZRAHAMNUEHW WKLV

ZKLOH PRVWO\ IREXVLQJ RQ RQHYV FDSDFLW\ WR ILQG D M
RI PHQWDO KHDOWK FRQGLWLRQV LQ LQGLYLGXDOV DOUHL
WKHLU MRE 7KH VSHFLILF UROH RI SK\WLFDO KHDOWK VWL
ZKHQ LW PD\ DFW DV D FRIRXQGLQJ IDFWRU ZKHQ DQDO\VL(
HPSOR\PHQW RXWFRPHV 7KXV WKH ILUVW UHVHDUFK TXHV
XQGHUVWDQG WKH UROH RI FRPPRQ PHQWDO LPSDLUPHQWYV
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"R YDU\LQJ OHYHOV RI H[SRVXUH WR GHWULPHQWDO SK
FRQGLWLRQV GLIITHUHQWO\ LPSDRHRW KHH DEWHK RW PRRWXNL GXK B E
RQ ZRUNHUVY KHDOWK VWDWXV KDV UHFHLYHG FRQVLGHUD
LW LV QRW DV PXFK WKH FDVH LQ WKH HFRQRPLF OLWHUD
FKRLFH RI D MRE E\ DQ LQGLYLGXDO LV QRW PDGH DW UDQ
UHDVRQVY DQG FRQVHTXHQFHV RI WKLV VHOHFWLRQ ELDV
LQGLYLGXDOV PD\ LQGHHG SUHIHU RU EH SUHIHUUHG IRU P
LPDJLQH WKDW LQGLYLGXDOV ZLWK D OHVVHU LQLWLDO K&
MREV 7KHQ XQREVHUYHG FKDUDFWHULVWLFVY LQGLYLGX
WRFNV FULVHV PD\ DOVR LQGXFH ELDVHG HVWLPDWHV %I
ODFN RI SDQHO GDWD OLQNLQJ ERWK ZRUNLQJ FRQGLWLR
SHULRGV [IHZ SDSHUV DFWXDOO\ GHDOW ZLWK WKHVH PF
OLWHUDWXUH JHQHUDOO\ ILQGY VWURQJ OLQNV EHWZHHQ
DQRG SRRUHU KHDOWK FRQGLWLRQV 6SHFLILFDOO\ SK\VLI
UHSHWLWLYH ZRUN &DVH DQG 'HDWRAQ &KRR DQG '"HC

2VH DV ZHOO DV HQYLURQPHQWDO H[SRVXUHV VXF
PDWHULDOV H[WUHPH WHPSHUDWXUHYV 'DWWD *XSWD DQC
IDFWRUREBOYMHMPOGEA Y¥RFLDO LVRODWLRQ GR LPSDFW D YDULH
LOQGLFRWRUERQDO &RWWLQL DQG /XFLIRRMWMDDO 7KG&M -RQJ
DYHUDJH LQVWDQWDQHRXYV HIIHFW R\)OMPWEFWHBO KQV EHH
RUGHU WR DFFRXQW IRU FKURQLF H[SRVXUHVY DQG QRWDE
WR DFFRXQW IRU VLPXOWDQHRXYVY H[SRVXUHV ORUH RIWHGQ
LQKHUHWOORMRY?PLQJ IURP VHOHFWLRQ ELDVHV LQWR HPSOR\PH
XQREVHUYHG KHWHURJHQHLW\ 2Q WRS RI WKDW QR VWXG
GXH WR ERWK SRWHQWLDOO\ VLPXOWDQHRXVRD Q@3 GRUR® L
HITHFWV RQ KHDOWK VWDWXVUBNVHBRXEGW HX BRE L HRW HCH RARF
KHWHURJHQHRXV LQIOXHQFH RI YDU\LQJ OHYHOV RI H[SRV:
HISRVXUHV WR GHWULPHQWDO SK\\GIFWRROYKED® W KK\RW B HWIXC

KDW LV WKH HIIHFW RI UHWLUHPHQW RQ JHQHUDO DQG
&KDSWHU "+ OXFK KDV EHHQ VDLG DERXW WKH UROH RI
LOAWQDWLRQDO OHYHO %DUQD\ $ EL)I SURSRUWLRQ R
WKH HQGRJHQHLW\ ELDVHV UHODWHG WR UHYHUVH FDXVD(
UHWLUH RU QRW * *DUFtD *yPH] RU WKH SDFH RI WKLV
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-RQHW DO XQREVHUYHG KHWHURJHQHLW\ DQG WKH VSHF
HITHFW RI UHWLUHPHQW RQ KHDOWK VWDWXV GLIITHUV JUHL
WKH GHFLVLRQ WR UHWLUH DSSHDUV EHQHILFLDO WR RQHS
LQGLFDWRUV VXFK DV DQ[LHW\ DQG GHSUHVVLRQ %ODNH

*UHW DO ,QVOHU 1HXPDQ LW VHHPV WR EH
PHQWDO KHDOWK FRQGLWLRQV VXFK DV FRHWWOYH DELO
'‘DYHW DO 5RKZHGGHU DQG :LOOLV 7TKH UHDVRQV RI

RI UHWLUHPHQW KDYH EHHQ VWXGLHG PRUH UHFHQWO\ ¢
UHWLUHPHQW KDG D SRVLWLYH HIIHFW RQ EHLQJ D QRQ
DFWLYLWLHY <HW WKH OLWHUDWXUH IDFHV GLIILFXOWLH
SURIHVVLRQDO FDUHHUV RI UHWLUHHYVY ZKHQ LW DSSHDUV
ERWK WKH GHFLVLRQ WR UHWLUH DQG KHDOWK VWDWXV &
WKDW LQGLYLGXDOV UHOLHYHG IURP DUGXRXV MREV ZLOO
WR WKHLU KHDOWK FRQGLWLRQ DIWHU UHWLUHPHQW *HQH
ERWK SRWHQWLDO KHWHURJHQHLW\ VRXUFHVY DQG PHFKDQ
FDVH IRU WKH J)UHQFK VLWXDWLRQ ZKHUH WKH OLWHUDWX
LV YHU\ VFDUFH 7KH WKLUG UHVHDUFK TXHVWLRQ KHQFI
UHWLUHPHQW RQ JHQHUDO DQG PHQWDO KHDOWK VWDWXYV

2XWOLQH

0\ 3K ' 'LVWVHUWDWLRQ UHOLHV RQ WKH XVH RI D J)UHQFK
3URIHVVLRQDO 3DWK pVXWHWLQpUDEUBLSIWRYHNWVYHR QIALHO
GHVLJQHG MRLQWO\ E\ WKH JUHQFK OLQLVWULHV LQ FKDUJ
FRPSRVHG RI WZR ZDYHV RQH LQ DQG DQRWKHU RQH
SURBSBVWKH ILUVW RQH LV DGPLQLVWHUHG GLUHFWO\ E\ D
FKDUDFWHULVWLFVY KHDOWK DQG HPSOR\PHQW VWDWXVH\
IREXVHV RQ PRUH VHQVLWLYH LQIRUPDWLRQ VXFK DV KH
DOFRKRO DQG WREDFFR FRQVXPSWLRQ 2YHUDOO PRUH W
DQG RI WKHP LQ DV ZHOO PDNLQJ WKLV SDQ
JUHQFK SRSXODWLRQ 7KH PDLQ VWUHQJWK RI WKLV VXUYH
WDW LW DOVR FRQWDLQV D OLIHJULG DOORZLQJ WKH UHER
FKLOGKRRG HGXFDWLRQ KHDOWK FDUHHU DQG ZRUNLQJ F
WKH EHJLQQLQJ RI RQHfV OLIH WR WKH GDWH RI WKH VX
SURIHVEHROGDDSWLRQ QRWDEO\ LQ WHUPV RI PDMRU ZRUN |
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&K®WHU DLPV WR PHDVXUH LQ JUHQFK ZRUNHUV DJHG
VHOI DVVHVVHG PHQWDO KHDOWK LQ LQ WKH IRUP RI D
RQ HPSOR\PHQW VWDWXV LQ ,Q RUGHU WR FRQWURO IR

KHDOWK LQGLFDWRUV ELYDULDWH SURELW PRGHOV UHO\L
WSSRUW DV VRXUFHV Rl HIRJHQHLW\ DUH XVHG WR H[SODL
KHDOWK RXWFRPHV 6SHFLILEDWLRQV FRQWURO IRU LQGL
ULVN\ EHKDYLRXUV DQG SURIHVVLRQDO FKDUDFWHULVWLFV
OHDVW RQH PHQWDO GLVRUGHU GHSUHVVLRQLRUOB®QYLHW)
OLNHO\ WR UHPDLQ LQ HPSOR\PHQW 6XFK D UHODWLRQ\
FRQWUROOLQJ IRU JHQHUDO KHDOWK VWDWXV $Q[LHW\ GL)\
FDSDFLW\ WR UHPDLQ LQ HPSOR\PHQW DV ZHOO DV EHLQJ
VDPH W&PH LQ FRPSDULVREWWR RQO\ RQH

&KDSWHU HVWLPDWHV WKH FDXVDO LPSDFW RI H[SRVXUH\
GHFODUDWLRQV Rl FKURQLF GLVHDVHV 8VLQJ D UHEXLOW
LQGLYLGXDOV DQG GHILQLQJ LQGLFDWRUV IRU SK\VLFDO D¢
WUDWHJ\ UHO\L QUQRQI SUHGRHD PG PDWFKLQJ PHWKRGYV
VHOHFWLRQ ELDVHV DV ZHOO DV XQREVHUYHG KHWHURJHC
GHOHWHULRXV HIITHFWV Rl ERWK W\SHV RI ZRUNLQJ FRQGL\
DIWHU H[SRVXUH FDQ EH IRXQG ZLWK YDU\LQJ SDWWHUQV
DQG PDJQLWXGH ,Q SK\VUWHABBRPHQ[SRMBBVXHN®YV DUH IRXQ
DURXs®G UHVWVHWZHHQWRV RI WKH WRWDO QXPEHU RI FK
3V\IFKRVRFLDO H[SRVXUHWVBRPRQQW RUPHPEQ RI WKH WRWD
QXPEHU RI FKURQLF GLVHDVHYV

&KDSWHU DVVHVVHV WKH UROH Rl UHWLUHPHQW RQ SK\V
JUHQFK UHVLGHQWV DJHG LQ OHWKRGRORJLFDO LV
VXFK DV UHYHUVH FDXVDOLW\ DQG XQREVHUYHG FKDUDFW
YDULDEOHYV PHWKRG UHO\LQJ RQ GLVFRQWLQXLWLHV LQGXE
IRU HQGRJHQHLW\ ELDVHV QR VLJQLILFDQW HIIHFW RI UH
IRXQ&HQ LQVWUXPHQWLQJ E\ OHJDO DJHV RI UHWLUHPHQW
OLPLWDWLRQV DQ[LHW\ GLVRUGHUV DQG GHSUHVVLYH |
KWHURJHQHRXV PHQ ORZ HGXFDWHG ZRUNHUV DQG PRU}
SV\FKRVRFLDO VWUDLQV GXULQJ WKH FDUHHU DSSHDU DV
SRVLWLYH HIIHFW Rl UHWLUHPHQW RQ KHDOWK VWDWXV FR
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OFWLYLWLHY DQG WKH SUDFWLFH RI VSRUW PRUH IUHTXHQ
ULVN\ EHKDYLRXUVY UHWLUHHYV DUH OHVV RIWHQ VPRNHUYV
RIWHQ RYHUZHLJKW
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&KDSWHWHQWDO ®&E DVMDREKUMN W H QW

7+( ,1)/8(1&( 2) O(17$/ +($/7+ 21 -2% 5(7(17,2:

7KLV FKOFFRMHWMWHQ ZLWK 7KRPDV %$51%$< 3DULV (VW ¢

7KH )UHQFK YHUVLRQ RI WKLY FKDSWHU KDV EHHQ SXEOLVK

%DUQD\ 7 DQG '"HIHEYUH e © /ITLQIOXHQFH GH OD VvDQ
HPSRIePRQRPLH HW @QWDWLVWLTXH
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QWURGXFWLRQ

OHQWDO KHDOWK FRYHULQJ SV\FKLDWULF GLVRUGHUV DC
SV\FKLDWULF SDWKRORJLHV LGHQWLILHG LQ WKH KHDOWK
H[SHQVHV Rl WKH &1$0 76 1DWLRQDO KHDOWK LQVXUDQFH
H[SHQGLWXUH VXSHULRU WR WKDW Rl FDQFHU WUHDWPHQW
LQ JUDQFH OHQWDO KHDOWK SUREOHPV DUH WKH FDXVH RI
LQ XQHPSOR\PHQW DQG VLFN OHDYHV ZKLFK ZRXOG DFFRX
W WKH ,QWHUQDWLRQDO /DERXU 2UJDQLVDWLRQ DQG
KLJK LQFRPH FRXQWULHY DFFRUGLQJ WR WKH :RUOG +HDO
3V\FKLDWU\ DQG OHQWDO +HDOWK 30DQ GHPRQVWUD
FXUUHQW VRFLDO LVVXHV ,W H[BE®G& FLANVON QMWWIDRDH ¥ QWK BIW S
QGLYLBXDIOWPHQWDO LOOQHVVHY UHTXLUHY EHWWHU VXSSHF

/KH LVVXH RI MRE UHWHQWLRQ IRU SHRSOH ZLWK PHQWDO
UHDVRQV W LV HVWDEOLVKHG WKDW RYHUZRUN GINMWHULR
DO ORUHRYHU WKH LQWHQVLW\ RI ZRUN KLJK SDFH
LQVHFXULW\ OHDG HPSOR\HHV WR IDFH P RVIHRVERES/X R2KH @ L\
QRW FKRVHQ DIIHFWV PHQWDO KHDOWK 5RERQH HW DO

7KH UHODWLRQVKLS EHWZHHQ PHQWDO KHDOWK DQG HPSO
OLWHUDWXUH HVWDEOLVKLQJ D WZR ZD\ FDXVDOLWLHV EH
GHWULPHQWDO ZRUNLQJ FRQGLWLRQV FDQ DIIHFW PHQWD(
DOVR FKDUDFWHUL]HG E\ MXVWLILFDWLRQ ELDVHV DQG PH
KHWHURJHQHLW\ HMDDRL 5WQOKHMW OLOFHQW 6KPXHC
KHDOWK ZKHQ VXEMHFWLYH LV VSHFLILFDOO\ DWRFLDW
XQUDYHO WKH OLQNV EHWZHHQ SK\VRBXOVDRIEO PKHMODDK K\
VHOHFWLRQ HIIHFWV DUH DOVR DW ZRUN DQ LQGLYLGXDO

LQ HPSOR\PHQW OHQWDO KHDOWK PHDVXUHPHQWYVY DUH

VHOHFWLRQ ELDV OLQNHG WR WKH SV\FKRORJLFDO LQDELO

2XU JRDO LV WR HVWDEOLVK D SURSHU FDXVDOLW\ RI PHQYV
7KLV VWXG\ LV LQWBLDBI G ZRR- PVHDW XUH WKH LPSDFW RI SK
ULVN\ EHKDYLRXUV RQ OHDYLQJ HPSOR\PHQW IRXU \HDUV
UROH RI PHQWDO KHDOWK RQ HPSOR\DELOLW\ QRW D ORW
FDSDFLW\ WR UHPDLQ LQ WKHLU MREV :H DOVR H[SHQG
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HHGRJHQHLW\ ELDVHV JHQHUDWHG E\ UHYHUVH FDXVDOLW\
$QRWKHU DGGLWLRQ LV WKDW ZH WDNH LQWR DFFRXQW IR
YHU\ ZHOO DFW ZKHQ XQDFFRXQWHG IRU DV D FRIRXQGL
HITHFW Rl PHQWDO KHDOWK RQ HPSOR\PHQW RXWFRPHV 7
HPSLULFDOO\ PHDVXUHG WKH VSHFLILF HIITHFW RI PHQWDO
WKHVH ELDVHYV

7R GR WKLV ZH XVH GDWD IURP WKH +HD6WMXWpPQHBW3 MILIQY V
SURIHVVLR®OQHIO DOORZV WKH FROOHFWLRQ LQ Rl D VH
FKDUDFWHULVWLFVY KHDOWK DQG ULVN\ EHKDYLRXUV E X
FRPSOHWH UHWURVSHFWLYH TXHVWLRQQDLUH RQ HPSOR\P
LQGLYLGXDOV $ WHPSRUDO GLPHQVLRQ LV DOORZHG E\ D
LQGLFDWRUV DUH EDVHG RQ VHOl UHSRUWHG PHDVXUHPHQ
DQRG PDMRU GHSUHVVLYH HSLVRGHV 0'( 8VLQJ ELYDULDWI|

HITHFW RI VHOIl UHSRUWHG PHQWDO KHDOWK LQ RQ HP
UHYHUVH FDXVDOLW\ 7KH FKDOOHQJH LV WKHQ WR LGHQW|
KHDOWK VWDWXYV LQ ZKLOH PHHWLQJ WKH YDOLGLW\ DV

:H DUWLFXODWH RXU DUWLFOH DV IROORZV :H H[SRVH L
UHVXOWY OLQNLQJ PHQWDO KHDOWK DQG HPSOR\PHQW V
HPSLULFDO VWUDWHJ\ $ ILQDO VHFWLRQ SUHVHQWY WKH U

7KH OLQNV EHWZHHQ PHQWDO KHDOWK DQG HPSOR\PHQW

OHQWDO KHDOWK PHDVXUHPHQWYV
7TKH HFRQRPLF OLWHUDWXUH HVWDEOLVKLQJ WKH UROH RI
WZR GHILQLWLRQV RI PHQWDO KHDOWK 7KH ILUVW RQH IF
SVI\FKRVHV %DUWHO DQG 7DXEPDQ 1RWDEO\ PDQ\ VW
OBPRXU PORUNHRY/GLYLGXDOV ZLWK VFKL]IRSKUHQLD *UHYH DQ
LV EDVHG RQ PRUH FRPPRQ EXW OHVV GLVDEOLQJ GLVRUGH
W DVVHVV PHQWDO KHDOWK WKHVH GLVRUGHUV DUH REV
SUHVHQWHG LQ WKH IRUP RI VFRUHV 7KXV WKH .HVVOHU 3
I[URP TXHVWLRQV DERXW WKH ODVW GD\V WR HYDOXDYV
DQG )HUWLJ HW BIVGKB®YIDO ILNH LQ WKH . TXHVWLR
6KRUW )RUP *HQHUDO +HDOWK 6XUYH\ 6) HYDOXDWHYV P
ZWK TXHVWLRQV DERXW KRZ LQGLYLGXDOV IHHO H[FLWHP
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) UL MMW] UD/O $OQRWKHU TXLWH VLPLODU VFRUH ZDV EXLO)
ZRUNHUV DJH WKH &HQWHU IRU (SLGHPLRORJLF 6WX!
PRUWSHFLILF TXHVWLRQV VXFK DV LVRODWLRQ DQG VHOI HV

+RZHYHU WKH VLPSOLILFDWLRQ ULVN OLQNHG WR WKH DJJ
VHWXS RI RWKHU LQGLFDWRUV WR EHWWHU DSSUR[LPDWH
JHQHUDOL]J]HG DQ[LHW\ GLVRUGHUVY DQG PDMRU GBSUHVVL
IXUWKHU DQDO\VLV RI PHQYWDD KRHKDAWWKHDWBVDRQHUHWYHDHO ORZ W
LGHQWLI\ WKH SRSXODWLRQ VXIIHULQJ IURA$SWEHYBLGELVRL
RIESSHQGL] '"HVSLWH WKHLU VSHFLILFLW\ DQG ZLWKRXW
GLhJQRVLV WKHVH LQGLFDWRUV SURYH UREXVW WR GHWHFYV

,Q DGGLWLRQ WKH VXEMHFWLYH QDWXUH RI WKH GHFODU
PHQWDO KHDOWK PDNHV LW GLIILFXOW WR PDNH FRPSD
GHFODUDWLRWVDGKD @RWDEO\ GXH WR UHSRWWL@®J ELDVH
BKPXHOL HWYD®[ WU\ WR DVVHVV WKH LPSRUWDQFH
PHQWDO KHDOWK ©ODRW HDVY HLHD GMMED/WRDQ GIROMRWDL EXWHV WR
WZR LQGLYLGXDOV PD\ GHFODUH GLIIHUHQW PHQWDO KHDO
SKVLFDO KHDOWK VWDWXV $ SHUVRQ ZLWK D SRRU JHQHUI
UHSRUW D PRUH GHJUDGHG PHQWDO KHDOWK VWBWX/ WKD

FRQILUP WKHVH UHVXOWV DQG VKRZ D VWURQJ FRUL
KHDOWK SDUWLFXODUO\ DPRQJ ZRPHQ

7KH LQIOXHQFH RI PHQWDO KHDOWK RQ HPSOR\PHQW D

OHWKRGRORJLFDO GLIILFXOWLHYV
, I WKH PHDVXUHPHQW RI PHQWDO KHDOWK IURP GHFODUD
EHWZHHQ PHQWDO KHDOWK DQG HPSOR\PHQW LV DOVR WDl
UHYHUVH FDXVDOLW\ DQG RPLWWHG YDULDEOHV )URP D V\
WKDW LI PHQWDO KHDOWK DQG HPSOR\PHQW DUH REVHUY}!
ELGLUHFWLR@NO D@ D GHUDMWWIHIUML ,Q SDUWLFXODU EHLQJ
PD\ LPSDLU LQGLYLGXDOVY PHQWDO KHDOWK ORVVDNRZVNI

7KH RPLVVLRQ Rl YDULDEOHV OHDGV WR XQREVHUYHG KH
VRXUFH Rl HQGRJHQHLW\ ZKHQ PHDVXULQJ WKH LPSDFW R
SUHIHUHQFHMW BIDQJZRUNHUVY LQYROYHPHQW DW ZRUN
VDWLVIDFWLRQ 1HOVRQ DQG .LP SHUVR QDL VBOW U D
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ULVN\ EHKDYLRXUV VPRNLQJ DOFRKRO DQG RYHUZHL.
PXFK DV HPSOR\PHQW 7KHVH IDFWRUV UHPDLQLQJ XQREV]
VXUYH\V WKHUHIRUH DFWHDV DR Q FRRYFOKGH =HKR@I$SXVWU
SRROHG GDWD IURP WKH 1DWLBQOCP XBWOQWKUGLOWH\SHREL
WREDFFR FRQVXPSWLRQ LQ PHQ DQG ZRPHQ DV ZHOO DV R
UHSRUWLQJ PHQWDO GLVRUGHUV 7KHVH EHKDYLRXUV DUH
VLWXDWLRQ RQ WKHHW BP®RXU PDUNHW -XVRW

)LQDOO\ LW LV SRVVLEOH WR KLJKOLJKW VRPH MXVWLILFD
VWDWXV GHFODUDWLRQV LQ RUGHU WR UDWLRQDOL]H WKH
LQWHUYLHZHVW DEKDQRU H[DPSOH WKH QRQ SDUWLFLSDWLR
EH MXWWSERNMBENMGWKH GHFODUDWLRQ RI D ZRUVH KHDOWK VW

VKRZHG RQ 'XWFK SDQHO GDWD XVLQJ IL[HG HIIHFWV
OLNHO\ WR GLVWRUW KHDOWK VWDWXV GHFODUDWLRQV 71
DQG DIWHU FRQWUROOLQJ IRU XQREVHUYHG KHWHURJHQHL

(ITHFWV RI PHQWDO KHDOWK RQ HPSOR\PHQW
7R DGGUHVV WKHVH PHWKRGRORJLFDO LVVXHV WKH HPSL
YDULDEOHYV DQG SDQHO GDWD PRGHOV DOORZLQJ WR WD
LQFOXGLQJ IL[HG HIIHFWV DQG UHYHUVH FDXVDOLW\ E\ D V
WKH RXWFRPH

KDWHYHU WKH PHQWDO KHDOWK LQGLFDWRUV WKH YDULR
UROH RI GHWHULRUDWHG PHQWDO KHDOWKW® HP $SIO®RGP HQ W
XWJ ELYDULDWH 3URELW PRGHOV DQG 7ZR 6WDJH /HDVW
VHFWLRQDO GDWD WKDW SHRSOH VXIIHULQJ IURP PHQWD
JHQHUDOL]HG DQ[LHW\ GLVRUGHUV LQ WKH ODVW PRQWEK
WKDQ RWKHUV DW WKH WLPH RI WKH VXUYH\ 7KH\ GR QRYV
FRQGLWLRQV RQ WKH QXPEHU RI ZHHNV ZRUNHG DQG GL
HPSOR\PHQW DIWHU FRQWUROOLQJ IRU VRFLRHFRQRPLF FK
RI UHVLGHQFH LQ WKH 8H&V W& U WMKWRRZU\R @ KFDWRWWHWVWMEWLRQ
WZR VWDJH 6/6 DQG ELYDULDWH SURELW DQG $OWRQML (
HV DO DQG WDNLQJ LQWR DFFRXQW XQREVHUYHG KHWHU
DSSHDULQJ LQ WKH ODVW PRQWKY UHGXFH E\ DQ DYH!I
HPSOR\PHQW DW WKH WLPH RI WKH VXUYH\ $Q $PHULFDQ \
PHWKRGV IRXQG WKDW PRVW SHRSOH ZLWK PHQWDO GL
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SURGRISQPSWRPV UHGXFH WKRVIKH SCOEVRIXAL SHEDW NROYW 2MHG L
)LQDOO\ VLPXOWDQHRXV PRGHOOLQJ RQ 7DLZDQHVH SRRO
KHDOWK GHFUHDVHV WKH SUREDELOLW\ RI ZRUNLQJ ZKLO
GLVRUGHUV LV ORZHU DPRQJ ZRUNHUV WKXV LQGXFLQJ D
&KDQJ DQG <HQ &RWWLQL DQG /XFLIRUD DOVR
UHODWLRQVKLS XVLQJ LQVWUXPHQWDO YDULDEOHV LQ WK
6BXUYH\ (:&6 VWUHVVLQJ WKH QHJDWLYH HIIHFWV RI SRRU

7KHVH DYHUDJH HIIHFWV DUH KHWHURJHQHRWVDDFFRUGLQ
FRQGXFWHG VWUDWLILHG UHJUHVVLRQV RQ WZR DJH JURXS
W K H \HDUV ROG RQ WKH RWKHU KDQG DQG ILQG WKDW
WKH ODERXU PDUNHW DUH JUHDWHU LQ PLGGOH DJHG ZRUI
DOVR LPSRUWDQW 7KH UROH RI PHQWDO GLVRUGHUW RQ H
DO =KBI®@J DO +RZHYHU WKHUH LV QR FRQVHQVXV RQ
JULMAWH D VKRZ D VWURQJHU HIIHFW RI PHQWDO KHDOWK
$XVWUDOLDQ SDQHO GDWD +RXVHKROG ,QFRPH DQG /DER;
VHWYHUDO PRGHOV LQFOXGLQJ ELYDULDWH 3URELW DQG IL[F

KDW LQVWUXPHQW V |IRU PHQWDO KHDOWK"
W LV QHFHVVDU\ WR LGHQWLI\ DQ LQVWUXPHQW ZKRVH LQI
HPSLULFDQ OLWHVORXWHHLQJ FRUUHODWHG ZLWK WKH HU!I

7KH GHWHUPLQDQWYV RI PHQWDO KHDOWK
'"HWHUPLQDQWY DQG RWKHU IDFWRUV UHODWHG WR PHQWD
EH FODVVLILHG LQWR WKUHH FDWHJRULHV VRFLDO GHWH
IDFWRUV

6RFLDO IDFWRUV UHIHU WR WKH VRFLHW\ UROH RI WKH LC
30DLWWHWO LGHQWLI\ WKUHH W\SHV RI VRFLDO UROHV EHL
KHDOWK FRQGLWLRQ WKH UROHV RI SDUWQHU SDUHQW DC
ZLWK D VWURQJHU GHFODUDWLRQ RI JRRG PHQWDO KHDOW
.HO®W DO 30DHW LIHW (QGRUVLQJ WKH WZR UROHV RI SDL
OLQNHG WR D EHWWHU PHQWDO KHDOWK 3URIHVVLRQDO D
PHQWDO KHDOWK FDSLWDO DV VKRZQ E\ D VWXG\ RQ SDQF
QDWXUH RI WKH UHODWLRQVKLS EHWZHH@WHIDOWKQDQG F
FRQWUDVWHWUMND]FRKRZ WKDW XQHPSOR\PHQW LV RIWHQ
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PHQWDO KHDOWK VWDWXV DPRQJ PHQ DQG LQ ZRPHQ WR D
UROHV FRUUHVSRQG WR LQFUHDVHG FKDQFHV RI UHSRUW
$UWDHRRPDO 30 CHW LDHQW

ODMRU OLIH HYHQW\MDION S HWBUPLYQRWHRQ RI PHQWDO KHI
IXUWKHUPRUH LQDFWLYLW\ RFFXUULQJ GXULQJ WKH EHJLQ
RI GHSUHVVLYH VIPSWRPV ODWHU RQ DV VKRZQ RQ 8 6 SD
D IL[HG HIIHFWV IUDPHZRUN RiQV SID® H B VGADDAED L AMIKQ B/HKBRWR A Y |
LOOQHVVHYV RU GHDWK RI D FORVH UHODWLYH RU SDUWQ
VHSDUDWLRQV DQG VHULRXV GLVSXWHV ZLWKLQ RU RXWV
PHQWDO KHDEBWKDODOMHBWE DO 3DVW RU SUHVHQW ILQDQF
DOVR RIWHQ DVVRFLDWHG ZLWK WKH RFFXUUHQFH RI FRPP]
DQ[LHW\ /DBWVRQHQHLFK DQG /HZLV DV ZHOO DV W
SK\VLFDO KHDOWK HVSHFLHD®@®OLQ ERPRIRU KHDEOKK VWD)
SUHVHQFH Rl GLVDELOLW\ GXULQJ FKLOGKRRG DOVR EHDU)\
ROGHU DJHV DQG RQ WKH GHFODUDWLRQ RI FKURQLF GLVHI
HV DO

‘RUN UHODWHG IDFWRUV PD\ DOVR KDYH DQ HIIHFW RQ PHQ
DV SWURIMREY LQFUHDVH WKH RFEXUUHQFH RI GHHWHDWOLYH

%LOGW DQG OLFKpOVHQ VKRZ XVLQJ PXOWLYD
GHWULPHQWDO ZRUNLQJ FRQGLWLRQV FDQ KDYH D GHOHW F
ZLWK VH[ UHODWHG GLIIHUHQFHV OHQ ZRXOG EH PRVW DII
UHFRJQLWLRQ DW ZRUN ZKHQ LQ ZRPHQ RWKHU VSHFELILF
WUDLQLQJ DQG ODEFN RI PRWLYDWLRQ DQG VXSSRUW DW Z|
VH[ DQG DVVRFLDWHG ZLWK BRQQEN W& PHIMROEDO K H NOKWK D L
SUHSRQGHUDQFH RI ZRUN FRQWDFWV ZLWK WKH SXEOLF
DW ZIRWRHQ DQG WKH HDUO\ EHJLQQLQJ RI FDUHHU DQG LQ"

, QVWUXPHQWY LQ WKH OLWHUDWXUH DQG FKRLFHV L
,Q WKH GLYHUVLW\ RI H[SODQDWRU\ IDFWRUV IRU PHQWD
UHWDRIQQW&H HFRQRPLF OLWHUDWXUH DV YW LOBOD X& UG O H'Y
WKEBHDWK RI D FORVH IULHQG LQWHUYHQHG LQ WKH WZH
LOQVWUXPHQW IRU PHQWWODKHD R®WKG YWOKPH OWRIIVVIXO HYH
UHJXODULW\ RI VSRUW DQG D ODJJHG PHQWDO KHDOWK LQ
HW DO 7KH SV\FKRORJLFDO VWIDWDXU ROCCWHRADIMOY (WWQH



&KDSWHU , OHQWDO KHDOWK DQG MRE UHWH

WH RQH RI FKLOGWHDRO & K/WWHILDMIL VRFLDO VXSSRUW $OH
JUHQFK +BDWLDWRQ@MHW®WDDO ZHUH DOVR IUHTXHQWO\
7TKHVH IDFWRUV ZHUH SULYLOHJHG EHFDXVH RI WKHP EHL
ZKLOH PHHWLQJ WKH H[RJHQHLW\ DVVXPSWLRQ HLWKHU EI
RWKHU IDFWRUV H[SODLQLQJ HPSOR\PHQW RU EHFDXVH |
HHSOR\PHQW :H PDNH XVH RI WKLV OLWHUDWXUH E\ FKRR
FKLOGKRRG YLROHQFH VXIIHUHG GXULQJ WKLV SHULRG DQ
DQ LQGLFDWRU IRU SVI\FKRORJLFDO VWDWXV DQG VRFLDO V
ZLWK D GLIITIHUHQW DSSURDFK DFFRUGLQJ WR VH[ DV VXJJ
VRPH WHPSRUDO GLVWDQFH EHWZHHQ WKHVH HYHQWYV DQG
FKLOGKRRG DUH REVHUYHG XS WR \HDUV ROG ZKHUHD"
LQGLYLGXDOV DJHG DQG ROGHU PDULWDO UXSWXUHV

SUREDELOLW\ RI GLUHFW HIIHFWV RI WKHVH LQVWUXPHQYV
SURIHVVLRQDO URXWH FKDUDFWHULVWLFVY HPSOR\PHQW D
EHLQJ DOVR FRQWUROOHG IRU

(PSLULFDO DQDO\VLYV

7KEDQWpP HW ,WLQpPpUINXWH BURIHVVLRQQHO

7TKEDQWp HW ,WLQpPUD&GUSH IXVRIGHVYQLREDWHO®WXG\ SURYLGHV
GHWDLOHG LQGLYLGXDO GHVFULSWLRQ %HVLGHV WKH XVX
VHFWRU SURIHVVLRQDO FDWHJRU\ HGXFDWLRQDO OHYHO
DERXW SK\VLFDO DQG PHQWDO KHDOWK 7KH VXUYH\ ZDV F
LQ FKDUJH RI +HDOWKFDUH DQG /DERXU DQG LQFOXGHV W:
WKH VDPH VDPSOH Rl SHRSOH DJHG OLYLQJ LQ SULYD
7KH ZDYH ZDV JUDQWHG ZLWK DQ H[WHQVLRQ WR EHWW
TXHVWLRQQDLUHY DUH DYDLODEOH WKH ILUVW RQH LV DC
LQIRUPV WKH LQGLYLGXDO DQG MRE FKDUDFWHULVWLFV DC
W DOVR FRQWDLQV D ELRJUDSKLFDO OLIHJULG WR UHFR
FKLOGKRRG HGXFDWLRQ KHDOWK FDUHHU FKDQJHV ZRUI
7KH VHFRQG RQH LV D VHOI DGPLQLVWHUHG TXHVWLRQQDL!
FLJDUHWWH DQG DOFRKRO FRQVXPSWLRQ ,W LQIRUPV

FRQVXPSWLRQ |UHTFAWRSFWROXDOWRIRQ SHRSOH ZHUH LQV
DQG RI WKHP DJDLQ LQ
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Q WKLV VWXG\ ZH IRFXV RQ SHRSOH ZKR UHVSRQGHG WR

SHRSOH :H VHOHFW LQGLYLGXDOV DJHG \HDUV |
LROXGLQJ VVWKSITHOIEL [SEERGEIRU D GLVFXVVLRQ Rl WKH L
PDGH RQ WKH VDPSOH LQ DQG D QRWH RQ DWWULWLRQ
WKXV FRQVLVWYV R LQGLYLGXDOV LQFOXGLQJ PHQ

"HVFULSWLYH VWDWLVWLFV

+HDOWK VWDWXV Rl WKH HPSOR\HG SRSXODWLRQ LQ
7R EURDGO\ XQGHUVWDQG PHQWDO KHDOWK ZH XVH PD
JHQHUDOL]HG DQ[LHW\ GLURQIGHQWHI QDWRRQDIOHIHXURSV\
0,1, EDVHG'LRJQRKM/LF DQG 6WDWLVWLFDO '6DQ8DO RI O
7KHVH LQGLFDWRUV SURYH SDUWLHX6PNOQE LERRXME L QRWK |
PHQ DQG RI ZRPHQ LQ HPSOR\PHQW LQ UHSRUW KDY
YLIXYH

7KH GHVFULSWLRQ RI WKH JH@BEDOHB VDBS|SHRBAQ UHVIRUNV-
PRUH ITUHTXHQW SK\VLFDO DQG PHQWDO KHDOWK SUREOF
HSLVRGHYV SRRU SHUFHLYHG KHDOWK VWDWXYV DQG
UHSRUWHG E\ ZRPHUHWXDQ E\ PHQG 7TKHVH UHVSRQVH I
DUH IUHTXHQWO\ UDLVHG E\ WKH OLWHUDWXUH DQG WHVW|
UHSRUWLQJ ELDVHV UDWKHU GRZQZDUGV IRU PHQ DQG U
QRWDEO\ LRWHD® X[ RU E\ 6KPXH&ORQYBUVHO\ ULVN\ EHKD
VXEVWDQWLDOO\ PRUH GHYHORSHG LQ PHQ ,WVLV WXH FDV
ZRPHQ EXW LW LV HYHQ PRUH DFXWMVIRU D@FE RKYRHJ FHRIQINK
YV




&KDSWHU , OHQWDO KHDOWK DQG MRE UHWH

JLIXUH3UHYDOHQFH RI KHDOWK SUREOHPV LQ WKH SRSXO
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5HDGLQJ RI PHQ DQG RI ZRPHQ UHSRUW KDYLQJ DW OHDVW RQH PHQWD
JLHQR@GLYLGXDOV DJH LQ HPSOR\PHQW LQ
6 R X U&IHS ZHLIJKWHG DQG FDOLEUDWHG VWDWLVWLFV

+HDOWK SUREOHPV DQG MRE UHWHQWLRQ

RI PHQ LQ HPSOR\PHQW DQG VXIIHULQJ IURP DW OHDVW |
HPSOR\PHQW LQ D PH@VYWLHWRIGIR'RUGHUV KDYH WKH

RI PHQ DUH HRSORIHARPHQ *HQHUDO KHDOWK VWDWXYV
VLPLODU UHVXOWYV IRU PHQ DQG ZRPHQ )RU ULVN\ EHKDYL
QR VLJQLILFDQW GLIIHUHQFH LQ HPSOR\PHQW UDWHV EHW.
YV DQG RYHUZMYJKWDUH DVVRFLDWHG ZLWK FRPSDUDWLY
UDWHV IRU ZRPHQLWXUIH IRU PHQ

*LYHQ WKH ZHDNQHVV RI VRPH RI WKH VXEVDPSOH VL]HV HVQH G XE\WWHKH{ VAD
GHVFULSWLYH VWDWLVWLFV RQ PHQWDO GLVRUGHUV *$' DUH IDFHG E\ PHQ
PHQ DQG ZRPHQ GHFODUH VXIIHULQJ I[IURP DW OHDVW RQH PHQWDO GLVRU
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)LIXUH (PSOR\PHQW UDWHYV LQ DFFRUGLQJ WR VHOI Ut

95

90
85

GAD

MDE

At least one mental

disorder

Activity limitations
Poor general health
Chronic disease
Daily smoking
Risky alcohol consumptiol
Overweight

Overall population in
employment in 2006

H Employment rate in 2010 (M Employment rate in 2010 (W

5HDGLQJRI PHQ LQ HPSOR\PHQW DQG VXIIHULQJ IURP DW OHDVW RQH PHQWD
HPSOR\PHQW LQ DJDLQVW RI ZRPHQ

JLHO@®GLYLGXDOV DJH LQ HPSOR\PHQW LQ

6 R X UFLHS ZHLJKWHG DQG FDOLEUDWHG VWDWLVWLFV

OHQWDO KHDOWK DQG JHQHUDO KHDOWK VWDWXV
$ VWURQJ FRUUHODWLRQ EHWZHHQ JHQHUDO DQG PHQWD
$ERXW RI PHQ DQG ZRPHQ VXIIHULQJ IURP DW OHDVW |
DFWLYLW\ OLPLWDWLRQV DJDLQVW LQ WKH HQWLUH VDP

JLIXUH 1HDUO\ RI WKHP UHSRUW YSRR R SHWEHFEGOY H&EK KR L

GLVHDVHW DQG GDLO\ WREDFFRWRQWXPSWOR®@ PRUH FRF
[PRQJ WKHVH LQGLYLGXDOV RI PHQ DQG RI ZRPHQ ZL
DOFRKRO FRQVXPSWLRQ UMM QWKH RYBPIQG®OO VDPSOH )LQD
GHFODUHG E\ RI PHQ DQG RI ZRPHQ ZLHWKS PBHIQGVDO G

W LV LQWHUHVWLQJ WR QRWH WKDW PHQ ZLWK DW OHD

EHQJ RYHU)Z_HK@'H\N
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JLIXIBH *HQHUDO KHDOWK VWDWXV RI DQ[LRXV DQG RU GH
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5HDGLQJRI PHQ UHSRUWLQJ PHQWDO GLVRUGHUV LQ DOVR KDYH ULVN\ DC(
ZRPHQ
JLHQ@GLYLGXDOV DJH LQ HPSOR\PHQW LQ ZKR UHSRUWHG KDYLQJ DW
6 R X UGLHS ZHLJKWHG DQG FDOLEUDWHG VWDWLVWLFV

(FRQRPHWULF VWUDWHJ\

8QLYDULDWH PRGHOV
7KH HFRQRPHWULF VWUDWHJ\ LV EDVHG RQ WZR VWHSV W
SRVVLELOLW\ R UHYHUVH FDXVDOLW\

,Q D ILUVW VWHS ZH LQLWLDWH ELQRPLDO XQLYDULDWH
HPSOR\PHQW LQ WKH HIIHFW RI PHQWDO KHDOWK LQ
HPSOR\PHQW LQ YOXOPB8GRPHGW: GHSHQGH®GMWYMDDIODE
VSHFLILFDWLRQV DUH WHVWHG DQG ZH VWUDWLI\ E\ VH[ IR
GLIIHUHQFHV LQ PHQWDO KHDOWK OLQNHG WR MWFDDO KH

'"HYDXW DO /HDBIFR D ‘H WDNH D WKUHH VWHS VWUDW
UHOHYDQW YDULDEOH JURXSV LQ WKH PRGHO DQG WKXV
EHWZHHQ PHQWDO KHDOWK LQ EDNQGDBROOPIP H GWQ I
FRQIRXQGHUYV
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7KH ILUVW EDVHOLQH VSHFLILFDWLRQ H[SODLQV MRE UH
IRUD VHW RI VWDQGDUG VRFLRHFRQRPLF YDULDEOHYV

Usasak UEU/*g44.E U5%44.E Y

Usaed dsEB&454Pr
o T ERfgasQr

OHQWDO KHDO'WHKsds@QV UHSUHVHQWHG E\ D ELQDSUZKHDQ LDEO
LQGLYEGWD®IIHULQJ IURP D JHQHUDOL]HG DQ[LHW\ GLVRUG
ERWK 6RFLR HFRQRPLF YDULDEOHY|RMUH7KHSUBAVDR®H ® F
ILYH \HDU LQFUHPHQWYV IURP W R \HDUV PDULWDO VW
OHYHO SURIHVVLRQDO FDWHJRU\ LQGXVWU\ VHFWRU W
LQGHSHQGHQW DQG SDUW WLPH ZRUN $JH SOD\V D PDMRL
DQG LQ WKH UHSRUWLQJ RIHRMHQW D G KPLMRIUUGHUYV  &XDUH Q W
VWDWXV DQG WKH SUHVHQFH RI FKLOGUHQ LQ WKH KRXVHK
LQ ZRPHQ DQG UHSRUWHG PHQWDO KHDOWK VLQFH SHRSO
EH LQ EHWWHU KHDOW KD W B BMV ISHIW D JRRIN FKDUDFWHULYV
DOVR LQWHJUDWHMA\G D@ HQD 1R]DO

$Q LQWHUPHGLDWH VSHFLILFDWLRQ LV WKHQ SHUIRUPH!
WKH (XURSHDQ OLQL ORGXOH DERXW LQGLYLGXDOVY JHQHU
WDNLQJ WHH M QXHIRRGB SIRR® KHDOWK WKH IDFW WKDW
GLVHDVHVY RU QRW DQG ZKHWKHU WKH\ DUH OLPLWHG LQ
LQGLFDWRUV DUH XVHG LQ RUGHU WR HIIHFWLYHO\ LVROD)
RQ WKH SRVLWLRQ RQ WKH ODERXU P DUNHOD WWHR \G LIVHH@DH
KHDOWK:+ V'\W BBV D O 7KLV PRGHO DOVR LQFOXGHV WKU
EHKDYLRXUV EHLQJ D GDLO\ VPRNHU D GULQNHU DW ULV
YDULDEOHV LV WR GHWHUPLQH WR ZKLFK H[WHQW WKH URC
ULVN\ EHKDYLRXUNW %ONW HUFRWIMK /LRW DO 6 X FK
EHKDYLRXUV DUH LQGHHG NQRZQ WR DIIHFW WKH UHSRL
$UWHHBEXDQ HPSOR\DELOLWW PODUDSRQWKHVLQFLGHQFEH |
DQG SUHPDWXUH PRWVDOLVD\YV ZHODWDQZRUN UHODWHG DF
HV DO 7HUBW D®L

)LQDOO\ WKH ODVW VSHFLILFDWLRQ DGGV WZR YDULI
UHFRQVWUXFWHG XVLQJ UHWURVSHFWLYH LQIRUPDWLRQ ZI
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KDUDFWHULVWLFV LQ DQRG HPSOR\PHQW WUDQVLWLRQ"
REMHFWLYH LV WR FRQWURO RXU UHVXOWYV RI SRWHQW
SKHQRPHQRQ OHDGLQJ WR D JUHDWHU IUWWJID@LW\ RQ W
ORVVDNRZVNL 7TKHVH YDULDEOHYV LQFOXGH WLPH VSHC
WKH VWDELOLW\ RI WKH HPSOR\PHQW SDWK UHSUHVHQWH(
MREV RYHU \HDUV VKRUW SHULRGV RI HPSOR\PHQW SHU
\HDU DQG SHULRGV RI LQDFWLYLW\

Upasadt UEU/*544.E 0505, E0 )G, EN240E Y
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*HQHUDO KHDOWK VWDWXV YDULDEOHYV DQG ULVBAEHKDYLE
DQG FRQWURO YDULDEOHV RQ WKH SUR{JHAVAAVRRD O7KRYXWW
UHODWLRQVKLS EHWZHHQ WKH HPSOR\PHQW VWDWXYV RI
FRQWUROOHG IRU JHQHUDO KHDOWK VWDWXV KHDOWK UHC

SURIHVVLRQDO URXWH

+RZHYHU DV ZLGHO\ H[SODLQHG LQ WKH OLWHUDWXUH RX
IURP HQGRJHQHLW\ ELDVHV 'LUHFW UHYHUVH FDXVDOLW\ L
JDS EHWZHHQ RXU PHDVXUH RI PHQWDO KHDOWK DQG
WKDW WKH QDWXUH RI WKH SDVW SURIHVYVLR®&HD OD BMWIRHH U

WDNHQ LQWR DFFRXQW +RZHYHU VRPH LQGLYLGXDO F
KHWHURJHQHLW\ OLQNHG QRW RQO\ WR HPSOR\PHQW EXW
PRGHO DQG WKH PHDVXUHPHQW RI PHQWDO KHDOWK LV OLW
DQ HQGRJHQRXV PHQWDO KHDOWK YDULDEOH GXH WR RPLV

+DQGOLQJ HQGRJHQHLW\ ELDVHYV

,Q RUGHU WR WDNH LQWR DFFRXQW WKLV HQGRJHQHLW\ L
WJIJHVWHG E\ WKH O HMHDDW X)WH MWK W B MM DD O
GHDOLQJ BEMVKOBMIHMG WR PHQWDO KHDOWK YDULDEOHV
ELYDULDWH SURELW PRGHOOLQJ HVWLPDWHG E\ PD[LPXP O
FRQYHQWLRQDO OLQHDU WZR VWDJH DSSURDFKHYV
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7TKH WZR VLPXOWDQHRXV HTXDWLRQV WR HVWLPDWH FDQ El

W . LUEU/*g4sE UBarxEU *@rxERN24JE Y
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ZKH\'@BQé@DUH WKH UHVSHFWLYH UHVLGXDOV IRU HVTXDWLRC(
WKHVH FRQWURO YDULDEOHV LW LV OLNHO\ WKDW WKH U
LQGXELQAKNAYSE Jaca) Faca 2l M r
6HYHUDO UHDVRQV FDQ EH VWDWHG )LUVW LQ WKH FDVH |
DQG HPSOR\PHQW RXWFRPHV WKHUH LV D KLJK ULVN RI UH
WKDW ERWK DUH VHSDUDWHG E\ VHYHUDO \HDUV ZH OLPL
WKHUH DUH XQREVHUYHG IDFWRUV WKDW DIIHFW QRW RQO!
WR UHPDLQ HPSOR\HG VXFK DV LQGLYLGXDO SUHIHUHQFHYV
HPSOR\PHQW SDWK EHIRUH LV RQH RI WKH H[SODQDWRU
ZHOO DV RI WKH HPSOR\PHQW VWDWXV RI VWDWH GHSt

ZRXOG UHVXOW LQ RPLWWLQJ SDUW RI WKH DFWXDO PRG

,Q VXFK D FDVH D ELYDULDWH SURELW PRGHOOLQJ LV UHT
HISODQDWRU\ YDULDEOHY /ROOLYLHU $ QHZ VSHFLI
WDNLQJ WKH IRUP RI D ELYDULDWH SURELW PRGHO XVLQJ
VLPXOWDQHRXVO\ H[SODLQLQJ PHQWDO KHB@WKPE\ WKUHH

Ubasa UEU/*tg44.E U504 EUY pas ER24JE Yo
/ *&44:L VEa+@BBUS (544.EU) *44.ER"240E Y

. 0
Ugeoad dsEBQjMMPr | g enil dsEB:LéBM:Pr
rERlg454QT T TEB *(544.Qr

‘H DVVXPH WKDW WKH HUURU WHUPV IROORZ D ELYDULDWH

J

d%h\Od;@éZI h
,Q WKHRU\ LW LV SRVVLEOH WR HVWLPDWH VXFK D PRGHO
H[FOXVLRQ FRQGLWLRQ +RZHYHU LW LV JHQHUDOO\ SUH
HVWLPDWHY RQ WKH H[FOXVLRQ FULWHULRQ DQG XVH LGH
XVHG LQ WKLV VWXG\ DUH FKRVHQ LQ OLQH ZLWK WKH OLW
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VW XV DQG DUH WDNHQ IURP 6LSTV OLIHJULG ZH XVH WKI
SDUHQW KDYLQJ VXIIHUHG IURP YLROHQFH GXULQJ FKLOGK
KDYLQJ H[SHULHQFHG PDQ\ PDULWDO EUHDNGRZQVRUH GLII
PHQ ZH UHWDLQ KDYLQJ VXIIHUHG YLROHQFH DQG PDULWD
YLROHQFH DQG KDYLQJ EHHQ UDLVHG E\ D VLQJOH SDUHQW

8VLQJ D ELQDU\ HQGRJHQRXV YDULDEOH RI PHQWD® KHDOW
WKH YDOLGLW\ RI RXU LGHQWLI\LQJ YDULDEOHV +RZHYHL
SUHVHQWEGHLQDE@D§SSSHQBGL] WR GHWHUPLQH LI WKH\ D
YDOLGLW\ DQG UHOHYDQFH DVVXPSWLRQV $FFRUGLQJ WR
YDULDEOHV DUHDERWHYIHNBOVXPRSWURQV 7KLV LQWXLWLRQ
E\ WKH HVWLPDRHHFRIRIDULVRQ RI XQLYDULDWH DQG ELYDU
WDWREOQH[7DE@EHD QG IRU PH[QWEB OFKSHDOMELYHH YHFWLRQ
2Q D PRUH WKHRUHWLFDO VWDQGSRLQW EHFDXVH ZH RQO
L HFHLQJ LQ HPSOR\PHQW VLQFH VRPH WLPH LQ DQG
EHLQJ UDLVHG E\ D VLQJOH SDUHQW UHODWH WR HYHQWYV R
DUH FRQILGHQW WKDW WKHVH YDULDEOHV VKRXOG QRW K|
HVSHFLDOO\ FRQVLGHULQJ WKH VWDELOLW)\ Rl FDUHHU
LQGLYLGXDOV LQ HPSOR\PHQW DUH VHOHFWHG LQ RXU VDP
VKRXOG QRW VSHFLILFDOO\ EH FRUUHODWHG ZLWK PHQYV E

SHVXOWYV

$ SRRU PHQWRQGLMOLRWKGHFUHDVHY WKH OLNHOLKRRG
:H WHVW WKUHH VSHFLILFDWLRQV RI WKH SUREDELOLW\ |
HPSOR\HG LQ LQ RUGHU WR GHFRPSRVH WKH HIIHFW RI
WDNLQJ LOQWR DFFRXQW IRU FRQIRXQGLQJ IDFWRUYV

7KH EDVHOLQH PRC—YIED(EOS—BHVFP-II-@)GHQ IRU ZRPHQ VSHFLIL
WRZV WKDW PHQ DQG ZRPHQ VXIIHULQJ IURP *$'" DQG RU

UHPDLQ LQ HPSOR\PHQW LQ DIWHU FRQWUROOLQJ I
FKDUDFWHULVWLFV RI OHQ LQ HPSOR\PHQW DQG GHFOL

JROORZLQJ WKH GHGLFDWWEURIQD HOHIMX WH Q QW LROWKQRSY LQ WKH GHWHUPLQ
GHFLGHG WR GLIIHUHQWLDWH RXU LQVWUXPHQWY IRU PHQ DQG ZRPHQ ,QLWL
XSRQ UHTXHVW KDYH VWLOO EHMOQNFRQIGHKFMCH GO H\Q\G BBBIWLQH U HR/LXGDDAWV

7KH GDWD PDQDJHPHQW KDV EXH 6 FRRORP KWIUQF 6/#UDWHJI\ LV LPSOHPHQWHG L
WRSURBDLOELSURFRPPDQGV
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GLRUGHU LQ DUBHUF PFWDDBHSRLQWY SS OHVV OLNHO\
LQ W.LOHVV OLNHO\ LQ ZRPHQ 7KH RWKHU GHWHUPLQDC
EHWZHHQ PHQ DQG ZRPHQ LQ DJUHHPHQW ZLWK ZKDW R\
%DUQD\ ,Q DGGLWLRQ WR PHQWDO KHDOWK LQ ZRPF
DJH RYHU WKH SUHVHQFH RI FKLOGUH®QV VIHUNLFRHOW X |
EHORQJLQJ WR WKH SULWIVWHOR W PSXER\HRG VBRWRENUW WL
LOWHUHVWLQJ WR QRWH WKDW ZLMLKL GH P/SIOLRA PWIQOWH AP H G
SURIHVVLRQDO FDWHJRULHV KDYH QR UROH RQ HPSOR\PH(
PHQ EHLQJ DQG RYHU LQ WKH ODFN RI HGXFDWLRQ
EOXH FROODUV DUH PRVW OLNHO\ WR OHDYH WKH ODERX
ODERXU PDUNHW SHUIRUPDQFH 7KH RQO\ FRPPRQ GHQRPLC
WR EH WKH UROH Rl PHQWDO KHDOWK DQG DJH

,Q VSHFLILFDWLRQ ZH LQFOXGH JHQHUDO KHDOWK VWDW
DFWLYLW\ OLPLWDWLRQV DQG ULVN\ EHKDYLRXUV GDLO\ \
DQG EHLQJ RYHUZHLJKW 7KLV QHZ VSHFLILFDWLRQ DOOR
HITHFWV Rl PHQWDO KH DOKHKO BWU D QW L KVH_ERLWWARKOS W B QKWK H H Y
PDOH SRSXODWLRQ WKH FRHIILFLHQW DVVRFLDWHG ZLWK |
WKH SUREDELOLW\ RI UHPDLQLQ{L L @RHP EXR\ PBIQR\D Ll Q @ O¥t
VLIJQLILFDQW $FWEXLWD QoA RO DW MRROEWD FFRRL FRQW R PSSOADL RIW)
UROH LQ MRE ORVV UHJDUGOHVV RI WKH HIIHFW RI PHQWD
QRW SRVVLEOH WR GLVHQWDQJOH WKH FDXVDO UHODWLRQ
ULVN\ EHKDYLRXUV LQ WKLV W\SH Rl PRGHOV EXW WKH H[S
UHGXFH VRFLDO HPSOR\PHQW LQHTXDOLWLHV LQ RXU UHVX
KHDOWK VWDWXV RQ HPSOR\PHQW GRHV QRW VHHP WR JR \
PRUH WKURXJK D SRRU JHQHUDO KHDPWK ¥WNNVXH DDGL R X
KRZHYHU DSSHDU WR KDYH QR LPSDFW RQ MRE UHWHQWLRC

3DVW SURIHVVLRQDO FDUHHU LQIRUPDWLRQ LQ WHUPV RI
DGGHG LQ D WKLUG VSHFLILFDWLRQ ,W DOORZV WR FRQW
LQIOXHQFLQJ ERWK PHQWDO KHDOWK DQG HPSOR\PHQW
ORQJ WHUP PRUH VHEXUH MREV IDYRXUV FRQWLQXHG HP
GHOHWHULRXV HIIHFW Rl SRRU PHQWDO KHDOWK FRQGLWI
VSHFLILFDWLRQ LQ PHQ ,Q ZRPHQ HPSOR\PHQW VWDELOLW
HPSOR\PHQW EHWZHHQ DQG
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XVW OLNH LQ WKH HPSLULFDO OLWHUDWXUH LW DSSHDU\
GHWHUPLQDQWYVYV LQIOXHQFLQJ WKH ODERXU PDUNHW RQ R
SDUW WLPH ZRUN DPRQJ ZRPHQ WKH OHYHO RI HGXFDWLR
IRXGQWR KDYH D VLJQLILFDQM U RRIBAW LY DWDRH WDRE UHLAD\L Q
OHQWDO KHDOWK LV IRXQG WR EH YHU\ VLJQLILFDQW LQ PH
EH LQ OLQH ZLWK WKHW DWH (2DARHSUBIO & KBWYIHUML 7 KH
WXG\ RI WUWMDMHUYRZHYHU JRHV LQ WKH RSSRVLWH GLUHF
HITHFW LQ ZRPHQ ZKLFK FRXOG SRVVLEO\ EH H[SODLQHG E\
VWDWXV LQ WKLV VWXG\ ZKLOH WKH OLQNV EHWZHHQ SK\\
'HYDXW DO /HOHAK DO $V DQ LOOXVWUDWLRQ RXU UH.
VLIQLILEFDQW HIIHFW RI PHQWDO KHDOWK LQ ZRPHQ ZKHQ Z
VW D[WXEQ H VSHFLILFDWLRQ %HLQJ D GDLO\ VPRNH!L
FRQVHTXHQFHY RQ PHQTV HPSOR\PHQW LQ LQ BHWWHHPH
DO -XWRWD O $OFRKRO DQG RYHUZHLJKW GR QRW SC
HPSOR\PHQW LQ RXU UHJUHVVLRQV
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7D6H (VWLPDWHG SUREDELOLW\ RI HPSOR\PHQW LQ P L
BQLYBWRELW B8QLYBURELW B8QLYBWRELW %LYDULDWH :
&RHII 6WG | &RHII 6WG | &RHII 6WG | &RHII 6WG |

OHQWDO KHDOWK |
$W OHDVW RQH P}t

OHQWDO KHDQWK
$W OHDVW RQH Pt

, QG KDUDFWHULVW
$IJHUHI \HDR@®G

,Q D UH O DWHLR Q\LK

&KLOGIHHQ 1RQH

(GXFDWHRQ JUHQF
1R GLSORPD
3ULPDU\
6XSHULRU

(PSOR\PHQW LQ
$FWHFWRU ,QGX\
$JULFXOWXUD:
BHUYLFHV
$FWLYLWUNMW D3WX
3XEOLF VHFWR
BHEBPSOR\HG
SURFIDWHI % OXH
YDUPHUYV
$UWLVDQV
0DQDJHUYV
,QWHUPHGLDW
(PSOR\HHV
3DUW WHLIP HYWLOPGH

*HQHUDO KHDOWK
3RRU SHUFHLYHG
&KURQLF GLVHDVI
$FWLYLW\ OLPLWL

5LVN\ EHKDYLRXU\
'DLO\ VPRNHU
5LVN\ DOFRKRO FI
2YHUZHLJKW

SURIHVVLRQDO UR
ODWMI HPISDORQJ N
6WDEOH FDUHHU !

5KR

+DXVPDQ WHVW

1

S5HDGIO@UJILQDO HIITHFWV VWDQGDUG HUURUV LQ LWDOLFV VLIQLILFDQW |
JLH®BOGQWp HW ,WLQpUDLUH 3URIHVVLRQQHO VXUYH\ PHQ DJHG LQ HPSOR

7KH +DXVWD@ DVWEHHIF XD\D WRBERFLAWI0T |1 pO0RZHG E\ D &KLS WHVW

so0vUibmYUioR
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7DE@H (VWLPDWHG SUREDELOLW\ RI HPSOR\PHQW LQ

BQLYBWRELW B8QLYBWRELW B8QLYBWRELW %LYDULDWH
&RHII 6WG | &RHII 6WG | &RHII 6WG | &RHII 6WG |

OHQWDO KHDOWK 1
$W OHDVW RQH Pl

OHQWDO KHDQWK
$W OHDVW RQH P}t

, QG KDUDFWHULVW
$IJHUHI \HDR@®G

,Q D UH O DWHLR QB\LK

&KLOGIHHQ 1RQH

(GXFDWHRQ JUHQF
1R GLSORPD
3ULPDU\
6XSHULRU

(PSOR\PHQW LQ
$FWHFWRU ,QG X\
$JULFXOWXUD
BHUYLFHV
$FWLYLWUNMW D3WX
3XEOLF VHFWR
BHEBPSOR\HG
SURFIDWHI % OXH
YDUPHUYV
$UWLVDQV
0DQDJHUYV
,QWHUPHGLDW
(PSOR\HHV
3DUW WHLIP HYWLOPGH

*HQHUDO KHDOWK
3RRU SHUFHLYHG
&KURQLF GLVHDVI
$FWLYLW\ OLPLWIE

5LVN\ EHKDYLRXU\
'DLO\ VPRNHU
5LVN\ DOFRKRO FI
2YHUZHLJKW

SURIHVVLRQDO UR
ODWMI HPISDORQJ N
6WDEOH FDUHHU ¢

5KR

+DXVPDQ WHVW

1

S5HDGIO@UJILQDO HIITHFWV VWDQGDUG HUURUV LQ LWDOLFV VLIQLILFDQW |
JLH®BOGQWpPp HW ,WLQpUDLUH 3URIHVVLRQQHO VXUYH\ ZRPHQ DJHG LQ HPS
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 QVWUXPHQWHG PHQWDO KHDOWK
7KH ODVW [FREPBQI@EDOH SUHVHQWYV WKH UHVXOWV Rl Wk
UMSHFWLYHO\ IRU PHQ DQG ZRPHQ 7KH UHVXOWV IRU WK
VXPPDU[TPE ORPSOHWH UHVXOWYV RI XQLYDULDWH DQG EL
KBOWK DUH [DDEOIBSEOMHQEBQ)RU WKHVH UHVXOWY QRWH W
HFWLRQRQO\ WZR LGHQWLI\LQJ YDULDEOHVY DUH XVHG IF
KDYLQJ VXIIHUHG IURP YLROHQFH GXULQJ FKLOGKRRG P
PDULWDO EUHDNGRZQV PHQ RQO\ DQG KDYLQJ EHHQ UDL
$IWHU FRQWUROOLQJ IRU LQGLYLGXDO DQG HPSOR\PHQW U
ULVN\ EHKDYLRXUV DQG SURIHVVLRQDO URXWH WKH WKU]
VLQJOH SDUHQW KDYLQJ H[SHULHQFHG YLROHQFH GXULQJ
PDULWDO EUHDNGRZQV DUH JRRG SUHGLFWRUV RI PHQWD
GXQ®L FKLOGKRRG DQG VHYHUDO PDULWDO EUHDNGRZQV LQ
WR H[SHULHQFH PHQWH\QLIGRRBU GO WRRBQ EHLQJ UDLVHG I
SDUHQW RU H[SHULHQFLQJ YLROHQFH EHIRYHD@EL LQFUH

7DE@H (VWLPDWLRQ RI PHQWDO KHDOWK LQ

0HQ "RPHQ
&RHII 6WG HI  &RHII 6WG HI

,GHQWLI\LQJ YDULDEOF
5DLVHG E\ D VLQJOH SL
6XITHUHG IURP YLROHQ
([SHULHQFHG PDQ\ PDU

$IWHU FRQWUROOLQJ IRU LQGLYLGXDO FKDUDFWHULVWLFV HPSOR\PHQW JH¢

5HDGLO@UJILQDO HIIHFWV VWDQGDUG HUURUV LQ LWDOLFV VLIQLILFDQW

JLHBGQWp HW ,WLQpUDLUH 3URIHVVLRQQHO VXUYH\ LQGLYLGXDOV DJHG
'"HVSLWH WKH GHFUHDVH LQ WKH DFFXUDF\ RI WKH HVWLF
LGHQWLI\LQJ YDULDEOHYVY VKRXOG HQDEOH WKH HVWDEOLVI
W\SH RI PRGHOV VHHPV MXVWLILHG E\ WKH VLJQLI&EFDQFH
EHWZHHQ WKH UHVLGXDOV RI WKH WZR VLPXOWDQHRXYV HT.

EHWZHHQ XQLYDULDWH DQG ELYDULDWH 7}E)FE$|)(B-IR\PB[QE!)BQG

7TDEOM@SSHQBIWHLQIRUFH WKLV K\SRWKHVLVY ,Q PHQ WKH

LQ RQ HPSOR\PHQW LQ VHHPV FRUURERUDWHG E\ WK
GURSWRILQ WKH SUREDELOLW\ RI UHPDLQLQJ DW ZRUN W |
UROH RI VPRNLQJ RQ WKH OLNHOLKRRG RI MRE ORVV O0HQ
ZRPHQYY HPSOR\PHQW 8OWLPDWHO\ RXU PDLQ UHVXOWYV
DQG IDOO LQ OLQH ZLWK WKH OLWHUDWXUH XVLQJ WKH VI
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UHUHXOWYV IRU +DXVPDQ WHVWYVY DUH DOO UHQGHUHG QRQ VI
YDULDEOH IUDPHZRUNV PLJKW QRW EH YHU\ GLITHUHQW IUR

SREXVWQHVV FKHFNV
7R DVVHVV WKH UREXVWQHVV RI RXU UHVXOWYV ZH WHVWH
XQGHUVWDQG PHQWDO KHDOWK GLIITHUHQWLDWLQJ 0'( DC
FXPXODWLYH HIITHFWYV ZH FROQWQIGGH WVHKER RWHH W EB P RURG G
PHQWDO KHDOWK DQG HPSOR\PHQW LW LQGHHG PD\ EH T)
PHQWDO KHDOWK RQ HPSOR\PHQW IRXU \HDUV ODWHU

0'( YHUVXV *$'
‘H ILUVW ZDQWHG WR EHWWHU XQGHUVWDQG WKH UHVSHFYV

7TDEQHWKRZV WKH UHVXOWV ZKHQ FRQVLGHULQJ 0'( DORQI

VSHELILFDWLRQ DQG D FRXQWHU Rl PHQWDO GLVRUGHU
ERWK PHQWDO GLVRUGHUV DW RQFH 7KLV GHFRPSRVLWLR
WKH UHVXOWYV LQ WKH IHPDOH SRSXODWLRQ HYHQ ZKHQ Z
*$'" PHQWDO KHDOWK SUREOHPVY GR QRW VLJQLILFDQWO\ DI
*$' PDUJLQDOO)\ SOD\V WKH PDMRU UROH RQ WH¢HLILQDELO
FRPSDUHG.LWMRU 0'( DQG VXIIHULQJ IURP ERWK PHQWDO
GHWHULRUDWHY WKHLU GRERXU PDUNHW RXWERPHV F

7D HO ,PSDFW RI PHQWDO KHDOWK LQ RQ HPSOR\PHQW
PHDVXUHYVY PHQ DQG ZRPHQ
0OHQ "RPHQ
&RHII BWG H L &RHII BWG HI

 QVWUXPHQWHG PHQ\
6XITHUV IURP 0'(
6XITHUV IURP *$'
'LVRUGHUV FRXQWH L
2QH GLVRUGHU
7ZR VLPXOWDQH

$IWHU FRQWUROOLQJ IRU LQGLYLGXDO FKDUDFWHULVWLFV HPSOR\PHQW JH(
S5HDGIO@UJILQDO HIITHFWV VWDQGDUG HUURUV LQ LWDOLFV VLIQLILFDQW |
JLHBGQWpPp HW ,WLQpUDLUH 3URIHVVLRQQHO VXUYH\ PHQ DQG ZRPHQ DJHG

$Q HPSOR\PHQW LQGLFDWRU RYHU WKH SHULRG
7KH PHDVXUHPHQW RI WKH LPSDFW RI PHQWDO KHDOWK R
VXEMHFW WR ELDVHV JLYHQ WKH GXUDWLRQ RI WKH REVHU

6HQVLWLYLW\ WHVWYV ZHUH SHUIRUPHG E\ HMVGL P DHDIRWIGWHKIHR R RG HAAKH RIQ W/ H AW
SUHVHQWHG KHUH KRDOQMFRXHNUHVXOWYV L
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EWZHHQ DQG PD\ KDYH EHHQ VLJQLILFDQWO\ DIIHF
FRQGLWLRQV QRWDEO\ WKH HFRQRPLF FULVLV RI UHJL

7R GHDO ZLWK WKLV SUREOHP ZH VHW XS D PRUH U
LQGLYLGXDOV KDYLQJ EHHQ DW OHDVW \HDUV LQ HPSOR\F
LQ HPSOR\PHQW LQ SUHFLVHO\7DEKHHUHV XOWYV DUH SUH

7DE@H (VWLPDWHG SUREDELOLW\ RI HPSOR\PHQW ELQDU

0HQ 'RPHQ
&RHII 6WG HU &RHII 6WG HU

OHQWDO KHDOWK
$W OHDVW RQH F

$IWHU FRQWUROOLQJ IRU LQGLYLGXDO FKDUDFWHULVWLFV HPSOR\PHQW JH(
5HDGIO@UILQDO HIITHFWV VWDQGDUG HUURUV LQ LWDOLFV VLIQLILFDQW |
JLH®BOGQWp HW ,WLQpUDLUH 3URIHVVLRQQHO VXUYH\ LQGLYLGXDOV DJHG

'LVFXVVLRQ DQG FRQFOXVLRQ

7KL VWXG\ GHPRQVWUDWHY WKDW D GHJUDGHG PHQWDO KH
PHQ WR UHPDLQ LQ HPSOR\PHQW IRXU \HDUV ODWHU D
FKDUDFWHULVWLFV HPSOR\PHQW JHQHUDO KHDOWK VWD\
SURIHVVLRQDO FDUHHUWW LEQGWKHHDWRIEREKSLWMR Rl UHPDLQ

\HDUV ODWHU IRU PHQ DW ZRUN LQ FDQ EH REVHUYH
KHDOWK VWDWXV UHPDLQV SUHGRPLQDQW LQ H[SODLQLQJ
UHVXOWY LQ OLQH ZLWK WKRVH Rl WKH OLWHUDWXUH SUF
WKH FDSDFLW\ Rl PHQWDOO\ LPSDLUHG ZRUNHUV WR NHHS
DQG *$' VXJJHVWV WKDW WKH GLVDEOLQJ QDWXUH RI PHQW
DGGLWLRQ WKH DFFXPXODWLRQ RI PHQWDO GLVRUGHUV 0
OHDYLQJ HPSOR\PHQWFEXULRU RHO IDHWIQRGERWK GLVRUGH
FWLIRU WKRVH RQO\ IDFLQJ RQH Rl WKH WZR 7KHVH UH\
HVWLPDWLRQV RQ WKH SHULRG SDUWO\ DOORZLQ.
EHWZHHQ DQG

2XU VWXG\ FRQILUPV WKH LPSRUWDQFH RI PHQWDO KHDOW!|
W DSSHDUV DSSURSULDWH WR NHHS RQ ZLWK WKH LPSOHP
ZLWK PHQWDO GLVRUGHUV VWDUWLQJ IURP HQWU\ LQWR V
FRPPRQ PHQWDO GLVRUGHUV VXFK DV GHSUHVVLYH HSL
SUHYDDWQFK LQ )UDQFH :H EULQJ QHZ HOHPHQWYV ZLWK U
LPSDFW RI PHQWDO KHDOWK DIWHU FRQWUROOLQJ IRU JHQ
DQG *$' SOD\ D VSHFLILF DQG LQGHSHQGHQW UROH RQ SU
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ROAHQHUDO KHDOWK LQGLFDWRUV SHUFHLYHG KHDOWK
SUHGLFWLQJ IXWXUH MRE VLWXDWLRQV 7KLV GLIITHUHQW
FRQILUPHG LQ WHUPV RI PHQWDO KHDOWK GHWHUPLQDQW)\
GLITHUHQW LGHQWLI\LQJ YDULDEOHV DFFRUGLQJ WR VH[ «
PHQ DW ZRUN FRXOG EH KHOSIXO LQ NHHSLQJ WKHP RQ W
S3V\FKLDWU\ DQG OHQWDO +HDOWK 30DQ DIILUPV WKI
DQG PHDVXUHV WR HQDEOH HDVLHU MRE UHWHQWLRQ DQ
GLVRUGHUYV

JROORZLQJ WKLV ILUVW VWHS VHYHUDO H[WHQVLRQV FRXO
Q RXU LGHQWLILFDWLRQ VWUDWHJ\ UHPDLQV SRVVLEOH 7
FRUUHODWHG ZLWK XQREVHUYDEOH FKDUDFWHULVWLFV VX
ZKLFK DUH DOVR UHODWHG WR RXWFRPHV RQ WKH ODER?
K\SRWKHVLVY RI HIRJHQHLW\ RI WKH UHODWLRQVKLS GRXEW
RU FRQVHTXHQFHV RI RXU PHQWDO KHDOWK LQGLFDWRUYV
HITHFW ZRXOG WUDQVLW FRPSOHWHO\ WKURXJK WKH ODWW
WKH YDULDQFH LQGXFHG E\ WKHVH XQREVHUYDEOH FKDUDI
UHJDUGOHVV RI RXU PHQWDO KHDOWK LQGLFDWRUV 2XU
PHQWDO KHDOWK RQ MRE UHWHQWLRQ 7KLV GLIIHUHQFH
PHQWDO KHDOWK DQG HPSOR\PHQWWLEDQ DGVYR HEH H[ S
GLITHUHQFHVY LQ VRFLDO QRUPVY UHODWHG WR WKH SHUFHS"
GLITHUHQFHYV LQ WKH GLVHDVH VHYHULW\ DQG GLIITHUHQWIL
VXJIJHVWHG E\ WKH KHDOWK VWDWXV WUDMHFWRUYHM IRU 1

7TDEO[H$V D FRQVHTXHQFH WKH GLIIHUHQFHV ZH ILQG FRX(

SDUWO\ E\ WKH IDFW WKDW D PDQ DQG D ZRPHQ ERWK

GHSUHVVLYH HSLVRGHV GHSLFWV WZR GLIITHUHQW UHDOLWI
D WHQGHQF\ WR GHFODUH VXFK LVVXHV ZKHQ WKHLU WURX
WHUPV RI LQWHQVLW\ RI WKH V\PSWRPV WKDQ ZRPHQ (Y&
UREXVW WR IDOVH SRVLWLYHV LW LV QRW DV PXFK WKH

$SSHQGBGLW ZRXOG DOVR EH LQWHUHVWLQJ WR GHWHUPLQF

GLIIHUHQFHV 7KH GLVWLQFWLRQ EHWZHHQ *$' DQG 0'( Gl
UHVXOWV WR WKH GHILQLWLRQ RI PHQWDO KHDOWK $V V>

,Q WKH PDOH SRSXODWLRQ VXIIHULQJ IURP DW OHDVW RQH PHQWDO GLVRUGH!
DIIHFWHG SRSXODWLRQ $PRQJ ZRPHQ WKH SURFRDEVIRQV ZHUH DQG L
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WRUH WR EHWWHU DVVHVV WKH QDWXUH DQG LQWHQVLW\
EHWWHU DVVHVV LWV HIITHFW RQ BNF®QRIPHIHWVL G N HQWRXYUX T

$FNQRZOHGJHPHQWYV

7KH DXWKRUV ZLVK WR WKDQN IRU WKHLU FRPPHQWYV RQ L
%URGDW\ eUXGLWH 8SHF /DHWLWLD &KDOOH eUXGLWH
RI %XUJXQG\ <DQQLFN /f+RUW\ eUXGLWH B8SHP $XUpOL
DQG <DQQ 9LGHDX eUXGLWH 8SHF 7KH DXWKRUV DOVR 2z
ODUF &ROOHW 'UHHV /XFLH *RQ]J]DOH] +DXW &RQVHLO GH
8SHF DQG ,QHG DQG 1LFRODV GH 5LFFDUGLV 'UHHV IRU U
YHUVLRQ 7KH DXWKRUV REYLRXVO\ UHPDLQ VROHO\ UHVS
WKHLU ZRUN



&KDSWHU ,, :RUN VWUDLQV DQG FKURQLF GLYV

&KDSWHBUNWUDQBVFIKURQLF GLV

+$5'(5 %(77(5 )$67(5 <(7 67521*(5"
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&KDSWHU ,, :RUN VWUDLQV DQG FKURQLF GLYV

QWURGXFWLRQ

,Q D FRQWH[W Rl FKDQJLQJ DQG LQFUHDVLQJ ZRUN SUHVV
TXHVWLRQ RI ZRUNLQJ FRQGLWLRQV KDV EHFRPH HYHQ PRI

LQ J)UDQFH ILWV LQWR WKLV ORJLF DQG HLWKHU RIIHU
FKDQJH MREV RU JLYHV WKH PRVW H[SRVHG ZRUNHUV DQ R

7KH UHODWLRQVKLS EHWZHHQ HPSOR\PHQW ZRUN DQG KI
DWWHQWLRQ LQ WKH VFLHQWLILF FRPPXQLW\ HVSHFLDOO'
PDQDJHPHQW SV\FKRORJ\ DQG HUJRQRPLFV )URP D WKHR
GLIITHUHQFHV LQ ZDJHV EHWZHHQ HTXDOO\ SURGXFWLYH LC
LQ WKH GLIILFXOW\ RI ZRUN UHODWHG WDVNV PHDQLQJ ZF
SDLG PRUH WKDQ RWKHUV LQ D SHUIHFWO\ FRPSHWLWL\
IUDPHZRUN LW LV SRVVLEOH WR LPDJLQH WKDW KHDOWK
KHQFH ZRUNHUV PD\ XVH WKHLU KHDOWK LQ H[FKDQJH IRU
JURP DQ HPSLULFDO SRLQW Rl YLHZ WKH TXHVWLRQ RI Z
HITHFWV RQ KHDOWK VWDWXV EHFRPHV FUXFLDO LQ D J
SRVWSRQHPHQW EHLQJ OLQNHG WR LQFUHDVLQJ OLIH HJ:
ILQDQFLDO HTXLOLEULXP RI WKH SHQVLRQ VA\VWHP 3UROF
FDUHHU DUH LQGHHG OLNHO\ WR SUHYHQW WKH PRVW YXO(
D IRUWQRUVIRRG KHDOWK FRQGLWLRQ +RZHYHU WKLV UHVH
EHFDXVH RI LPSRUWDQW HQGRJHQHLW\ SUREOHPV VXFK D\
DQRG XQREVHUYHG KHWHURJHQHLW\ %DUQD\ DV ZHOO
GLYHUVLW\ DQG PDJQLWXGH RI H[SRVXUHV 1HYHUWKHOHV)
WHUH LV D GHOHWHULRXYV HIITHFW RQ KHDOWK VWDWXV IURI

,Q WKLV SDSHU , H[DPLQH WKH UROH RI SK\VLFDO DQG SV
WKHLU LOQWHUDFWLRQV ZKHQ GHFODULQJ FKURQLF GLVHDV
E\ WZR PHDQV )LUVW , UHO\ RQ D VDPSOH RI DURXQG

SDUWLFLSDWHG LQ WKH )JUHQFK +HDOWKQW® GH&U RWL\QpLL
3URIHVVERQSHARU ZKRP LW LV SRVVLEOH WR XVH UHWURV:
WHLU HQWLUH FDUHHU IURP WKHLU HQWU\ LQWR WKH ODER
PH WR UHVROYH WKH LQKHUHQW HQGRJHQHLW\ LQ WKH U
XQREVHUYHG KHWHURJHQH G\ | XVHIJF DV GPLH WHKIRI®FGIR J\ FF
PDWFKLQJ PHWKRGV 0\ VHFRQG FRQWULEXWLRQ DULVHV IU



&KDSWHU ,, :RUN VWUDLQV DQG FKURQLF GLYV

URORI SURJUHVVLYH DQG GLIITHUHQWLDWHG W\SHV RI H[SR)
HITHFWV RQ KHDOWK VWDWXV , EHOLHYH VXFK D ZRUN G|
SURYLGHV XVHIXO LQVLJKWYV IRU SROLF\ PDNLQJ SDUWLF
FRQVLGHULQJ SRWHQWLDOO\ YDU\LQJ GHJUHHV RI H[SRVXU
ULVN IDFWRUV LQ D FDUHHU ORQJ SHUVSHFWLYH

7KH SDSHU ILUVW SUHVHQWYV DQ RYHUYLEIZ RM KW KIHH GIIF B D
IUDHZRUN RI WKLVD/WWGH GPEDIﬂDLIR@GFWFERIQULFDO PHWKRGRC
7KHQ WKH UHVXOWY DUH SUHVHQWHG DORQJ ZWK URE >

6HFmLIRQDG 6FWLRQ

/[IWHUDW XUH

*OREDO HIIHFW RI ZRUN VWUDLQ RQ KHDOWK VWDWXV
8QOLNH LQ ILHOGV VXFK DV HSLGHPLRORJ\ ZRUNLQJ FRQG
GLG QRW UHFHLYH D ORW RI DWWHQWLRQ LQ WHKW BORQRF

<HW WKLV OLWHUDWXUH DJUHHV RQ D GHOHWHULRXV
KHDOWK FDSLWDO 7KH QXPHURXV H[LVWLQJ LQGLFDWRUYV
VWUDLQV LQWR WZR PDLQ FDWHJRULHV WKRVH UHODWHG \
WR LQIOXHQFH PRVWO\ SK\VLFDO KHDOWK VWDWXV DQG S
PDMRU SDUW WR SOD\ LQ WKH GHWHULRUDWLRQ RI PHQWDC

+DYLQJ D SK\WLFDOO\ GHPDQGLQJ MRE LV NQRZQ WR LPS
/JHQJDJQH 1IRWDEO\ &DVH DQG 'HDWRQ WRXQE P XO\
WKDW PDQXDO ZRUN VLJQLILFDQWO\ GHWHULRUDWHYV VHOI
WKH LQFOXVLRQ RI FODVVLFDO VRFLR GHPRJUDWRUEHAKDU
DFFRUGLQJ WR WKH OHYHOV RI SD\ DQG VNLOOV LQYROYH
'"HQQ\ ZKR DOVR XVHG FURVV VHFWLRQDO GDWD FRQ
KHDOWK EHKDYLRXUWZVHVLQJLSDEMH® KIDWDDIWHU WDNLQJ L«
FRPSHQVDWLRQV D KHDY\ ZRUNORDG FDXVHV LO®EHDOW
SDQHO GDWHW SRERQRFXV RQ WKH UROH RI WKH ZRUNSOD
LQFOXGLQJ QLJKW ZRUN DQG MWRE QWG WKDWFWRBRQLQQ BF
LQIOXHQFH ERWK VHOI DVVHVVHG KHDOWK DQG ZHIDO EHLC
SRVLWLYH HIIHFW RQ REMHFWLYH DQG VXEMHFWLYH KHDOW
JLVEKHU DQG b@XVD-ZRW OLNH SK\WLFDO ORDG WKH ZRUN
KPH DQ LQIOXHQFH RQ ZRUNHUV KHDOWK VWDWXV ,Q D V\



&KDSWHU ,, :RUN VWUDLQV DQG FKURQLF GLYV

GWULPHQWDO HQYLURQPHQWDO ZRUNLQJ FRQGLWLRQV ZH]
IRXQG WR VSHFLILFDOO\ LPSDFW \RXQJ ZRUMWMUN® VHOI UL
7KLV UHVXOW REWDLQHG RQ SDQHO GDWD XVLQJ UDQGRP
KHDOWK VWDWXV 'DWWD *XSWD DQG .ULVWHQVHQ X
FRPSDULVRQV WR VKRZ WKDW D IDYRXUDEOH ZRUN HQYLUR
KHDOWK FRQGLWLRIRW ROREYVHRHGUROWHQRIHQHLW\

3V\FKRVRFLDO ULVN IDFWRUV KDYH EHHQ VWXGLHG PRU
$VNHQD]\ DQG &DUROL HYHQ WKRXJK WKHLU LQLWLD
LV ROGHU .DUDVHN 7KHRUHOO DQG .DUDARENVWUDL®C
L H[SRVHG WR KLJK MRE GHPDQGV DQG ORZ GHFLVLRQD(
IUHTXHQWO\ IURP FRURQDU\ KHDUW GLVHDWHW DESHU DQC
GHPRQVWUDWHG WKDW VRFLRE VWREDWH®DQWHRP ELQYHGF DI\
GLVHDVHV VIRV XPMWDRQ OHQWDO KHDOWK LV DOVR SRWHC
IDDNVRIQHRO VKRZ WKDW VWUHVV DW ZRUN MRE GHPDQGYV
IRUQHVYV DQG VXSSRUWKBUDD W K O/DWDHGX W R%ERRBWHD QG OLFK
EHLQJ H[SRVHG WR YDULRXV ZRUN VWUHVVRUV VXFK DV ZH
PD\ EH UHODWHG WR D ZRUVH PHQWDHN DD OWWKU FIR @ GAL MVH RJC
RI EHLQJ LQ FRQWDFW ZLWK WKH SXEOLF ,PSURYLQJ RQ W
WKWROH RI UHZDUGV DW ZRUN DQG KRZ LW PLJKW KHOS LQ

1RWDEO\ H3¥H DRQXWH D ODUJH VFDOH FURVV VHFWLRQLE
RI -RE GHPDQGV DQG (IIRUW 5HZDUG ,PEDODQFH RQ ZRUNF

XVH WKUHH ZDYHV Rl (XURSHDQ GDWD RQ FRXQW
HQGIRUHLW\ Rl ZRUNLQJ FRQGLWLRQV UHODWHG WR VHOHEV
KHDOWK VWDWXV DQG ILQG WKDW MRE TXDOLW\ LQ SDUWLI

7KH UROH RI VLPXOWDQHRXV DQG FKURQLF H[SRVXUHV
(YHQ WKRXJK WKH HFRQRPLF OLWHUDWXUH RQ WKH WRS
FRQGLWLRQV LV VFDUFH LQ UHIJDUG WR ERWK VLPXOWDQHR
FXPXODWLYH H[SRVXUHV OHQJWK RI H[SRVXUH WR JLYHQ \
KDYH GHPRQVWUDWHG WKHLU LPSRUWDQFH LQ WHUPV RI Z|
OLFKLH DQG :LOOLDPV %\ LWV YHU\ QDWXUH WKH OL
6LHJULVWYV PRGHOV WHQG WR VWXG\ WKH UHVXOWYV RI FI
ZRUN VWUVMREVRYQAYIRQVWGBLR@IBDO VKRZ WKH LQGHSHQGH!
FXPXODWLYH HIITHFWV RI ERWK W\SHV RI PRGHOV B® WKH F



&KDSWHU ,, :RUN VWUDLQV DQG FKURQLF GLV

DO GHPRQVWUDWH EDVHG RQ ORQJLWXGLQDO GDWD WK
UHODWHG WR KLJKHU PRUWDOLW\HMQ AR PXMH V7 B B QHADX G D /I
DQDO\WHVY WKH UROH RI FXPXODWLYH SK\WVLFDO DQG HQYL!L

W R ZKLOH FRQWUROOLQJ IRU LQLWLDO KHDOWK V
VWXG\ LV YHU\ OLNHO\ WKH FORVHVW SDSHU LQ WKH OLW
VHYHUDO SK\VLFDO DQG HQYLURQPHQWDO ZRUNLQJ FRQG
VFRUHV ZKLFK WKH\ WKHQ VXP RYHU ILYH \HDUV 7KH\ ILQ
ERWK PHQ DQG ZRPHQ ZLWK YDULDWLRQV GHSHQGLQJ R(
H[SDQGV RQ WKLV SDUWLFXODU VWXG\ QRWDEO\ E\ FRQV
SV\FKRVRFLDO ULVN IDFWRUV DV ZHOO DV E\ WDNLQJ LQWR
ZKROH FDUHHU LW LV HDVLO\ LPDJLQDEOH WKDW ODUJHU
H[SRVXUHV , DOVR LQFOXGH WKH SRVVLELOLW\ RI DFFRXQ

%LDVHV
ORUH RIWHQ WKDQ QRW WKH OLWHUDWXUHYV DVVHVVPH
H[SRVXUHV WR ZRUNLQJ FRQGLWLRQV LV SODJXHG ZLWK VI
WR SRWHQWLDOO\ PLVOHDGLQJ UHVXOWV )LUVW WKH FKF
&RWWLQL DQG /XFLIRUD UHVXOWLQJ LQ FRQWUDGLF!
LQGLYLGXDOV PD\ WHQG WR SUHIHU VHOI VHOHFWLRQ RL
GHPDQGLQJ MREW D®BDUQ@\WKLY FDVH WKH HVWLPDWLRQV
GRZQZDUGYV EHFDXVH RI LQGLYLGXDOV EHLQJ ERWK KHDOW
EHLQJ RYHUUHSUHVHQWHG + B D\W KH \V CRRUSOHD D@D MBRFEL Q UF R

BHFRQG LW LV DOVR UHDVRQDEOH WR DVVXPH WKDW
KDYH IHZHU RSSRUWXQLWLHY LQ WKH ODERXU PDUNHW DQ
ZKLFK FDVH DQ XSZDUG ELDV PD\ UHVXOW 7KHUHIRUH
KHWHURJHQHLWLHY WKDW DUH XQDFFRXQWHG IRU PD\ DO\
DQG .HUNKRIV ,QGLYLGXDO SUHIHUHQFHY DQG ULVN |
FULVHV RU RWKHU WLPH UHODWHG HYHQWV FDQ FDVW GR}
FRQGLWLRQV %DVVDQLQL DQG &DUROL

'XH WR D ODFN RI SDQHO GDWD WKDW LQFOXGHYVY GHWDLOH
RYHU ORQJHU SHULRGV IHZ SDSHUV KDYH DFWXDOO\ VXFF
&RWWLQL DQG /XFLIRUD LPSOHPHQWHG DQ LQVWUXPH(
VHFWLRQDO GDWD ZKLOH UHO\LQJ RQ YDULDWLRQV DFURYV
VDIHW\ UHBRILMWLWRRY LQ RUGHU WR LGHQWLI\ WKH FDXVDC(



&KDSWHU ,, :RUN VWUDLQV DQG FKURQLF GLYV

MRQGLWLRQV RQ PHQWDO KHDOWK ,Q PRVW FDVHV WKH
LOQVWUXPHQWY IRU ZRUNLQJ FRQGLWLRQV OHDGV WR WKH
KHWHURJHQHLW\ LV HLWKHU WUHDWHG GLIIHUHQWO\ RU I
VHFWLRQDO GDWD

*HQHUDO IUDPHZRUN

7KH PDLQ REMHFWLYH RI WKLV VWXG\ LV WR DVVHVV WK
GHWULPHQWDO ZRUNLQJ FRQGLWLRQV LQ GHFODULQJ FKUR
LGBLIIHUHQFHV IUDPHZRDAK ZR DK BRY WD HNMVEWD K H ALQQHV SBIC
QXPEHU Rl FKURQLF GLVHDVHV EHIRUH DOO SROWRZDMKSH]IS
SHULRI®HU D FHUWDLQ GHJUHH RI H[SRVXUH KDWIEHMHHQ V
WUHDWPHQW

JLIXUH&RQILIXUDWLRQ RI ZRUNLQJ FRQGLWLRQV DQG FKU

6RXUBMWKRU

7KXV D WRWDO Rl IRXU FKURQLPLGXKVHDEH ESBVHE GQHDYEHL
FRQVLVWY RI WKH WZR \HDUV EHIRUH ODERXU PDUNHW HQV
HIRIJIHQRXV KHDOWK FDSLWDO )ROORZLQJ ODERXU PDUNHMW
WR ZRUN VWUDLQV WKUHH WZR \HDU FKURQLF GLVHDVH IR!
WR PLG WHUP SRVW WUHDWPHQW KHDOWK FRQGLWLRQV LQ

$IWHU ODERXU PDUNHW HQWU\ HPSOR\PHQW DQG ZRUNL
WUHDWPHQW PD\ WDNH SODFH 7R DOORZ IRU PRUH KRPRJH
GDWHV DV ZHOO DV WR HQVXUH WKDW H[SRVXUH SHULRG



&KDSWHU ,, :RUN VWUDLQV DQG FKURQLF GLYV

RMHU , REVHUYH ZRUNLQJ FRQGLWLRQVIURWEKERXD 6B GNHL
HQWU\ \HDU ,Q RUGHU WR EH WUHDWHG RQH PXVW UH
REVMVMDWLRQ SHULRG ,QGLYLGXDOV QRW PHHWLQJ WKLYV
ORLPXP GXUDWLRQV RI ZRURHBDNKVBOVNRGILYWERDBXFHER GR
LQ WKH ODERXU PDUNHW DUH OLNHO\ WR EH YHU\ VSHFLI
FKDUDFWHULVWLFV WKH\ DUH DW ULVN RI QRW UHDOO\ EH
HW DO

TDEOH/KUHVKROGY GHVFULSWLRQ

7KUHVKROG » , 5 » .
3DUDPHWHU S 9 % St S

m
"
o
"

TUHDWWKQWVKROGYV
6LQHPEHRVXUH \
BRAN\[SRVXUH \

3HULRGV GHILQLWLRQ
"RUNLQJ FRROBULYRIDNV
OLQLPXP GXUDYV

,QGLFDWQREBD UV

S5HDGL®RU WKH VHYHQ@WKD Q@ KUWIHGUKRGEDO PXVW UHDFK \HDUV RI VLQJOH H[SR
ZLWKLQ WKH \HDUV IROORZLQJ ODERXU PDUNHW HQWU\ WR EH FRQVLGHUHG
ZLWKLQ WKLY SHULRG WR EH UHWDLQHG LQ WKH VDPSOH +LV KHU KHDOWK VW
GLVHDVHVY DW EDVHOLQH WKH \HDUV EHIRUH ODERXU PDUNHW HQWU\ DQG \
ZRUNLQJ FRQGLWLRQV REVHUYDWLRQ SHULRG

6RXUBMWKRU

1LQH SURJUHVVLYH H[SRWXUKD OH YBHHHQ GHYRIQHG LQ RU
SRWHQWLDOO\ YDU\LQJ HIIHFWV RI LQFUHDVLQJ VWUDLQV |
IQWR DFFRXQW WKH FXPXODWLYH HIIHFWV EHW ZHG\QHWW UD L
ILUVW KﬂDﬂII‘RQJOH H[SRVMXQUEGEZKH®XDO IDFHG RQO\ RQH VW
\HDU DQG SRO\DHIGBNVXWGEHXDO IDFHG WZR RU PRUH VWUDLQ"
7KHQ WKH GXUDWMRRF RXG\SRV KRIWM E\ LQWURGXFLQJ YDU\LC
H[SRVXUH WKUHVKROGV (PSLULFDOO\ WKLV IUDPHZRUN F
\HDUV Rl VLQJOH H[SRVXUH RW WHRD UM RS HRWLYHORV X WDH G
H[SRVRUHRLWK D VWHSHRB\HMHW UWRP D WKUHVKROWWSR DQR
SRO\ H[SRVXUHV +RZHYHU FKDQJLQJ WKH WUHDWPHQW V
RWMKIQHFHVVDU\ FKDQJHV LQ WHRK H UDPHYRURQ @R WIXEOX R U N
REVHUYDWLR@Q B KHLRIGQDEG GXUDWLRQ DW ZRURDAIOMKLQ
|:| ORUH GHWDLOV DERXW WKH FKRLFHV PDGHSSRQGNKHVH

1RWH WKDW RW@OWRVBUHVXRHIOMAHQWHG LQ WKH UHVW RI WKF




&KDSWHU ,, :RUN VWUDLQV DQG FKURQLF GLYV

SXUBRV EHFDXVH SUHYLRXV WKUHVKROGYV UHYHDO QR VLJ(
HISRVXUH WR GHWULPHQWDO ZRUNLQJ FRQGLWLRQV

/IHW XV WDNH WKH H[DPSOH RD®¥ZRQI WKH. YH LIGWKXLW KD 8 VK
IOOXVWUDWH WKH IUDPHZRUN QMHRHEN WRVBEHDIWS RV H @ GALR DG
RI VLQJOH H[SRVXUHV RU \HDUV RI SRO\ H[SRVXUHV GXUL
HQWU\ +H DOVR QHHGV WR KDYH ZRUNHG DW OHDVW \HD
VDPSOH ,QGLYPLBXGKWWU WR EH LQ WKH FRQWURO JURXS OQHI

\HDUV WR VLQJOH H[SRVXUHV DQG OHVV WKDQ \HDUV R
ODERXU PDURPWWRMUQORW EH H[SRVHG DIWHU WKH \HDU
DQ\ FDVH ZLOO VWLOO EH D PHPEHU RI WKH FRQWUQO JUR
WKLV H[DPSOH> QRIBEY L XMW KDXH ZRUNHG DW OHDVW \F
REVHUYDWLRQ SHULRG WR UHPDLQ LQ WKH VBPWBRORHLVEOO L
WKH IDEW MKW G WKH H[SRVXUH WKUHVKROG ZLWKLQ WEK
SHULRG> GKE@RW

"DWD

7TKEDQWp HW ,WLQpUDGIUSH ¥URMHMVLRQQHO

, XVH GDWD FRPLQJ IURP WKH )UHQPKX i NEDIQMKp DHQ\G , SULRDI L
3URIHVVERRQSHOW KDV EHHQ GHVLJQHG MRLQWO\ E\ WKH V\
PLQLVWULHV LQ FRQOGJH RRGBIBD@KO LV FRPSRVHG RI WZR

7ZR TXHVWLRQQDLUHV DUH SURSRVHG WKH ILUVW
IQWHUYLHZHU DQG LQYHVWLIJDWHYV LQGLYLGXDO ,ARKOVRFWH
FRQWDLQV D OLIH JULG ZKLFK DOORZV UHFRQVWUXFWLQJ
HGXFDWLRQ KHDOWK FDUHHU DQG ZRUNLQJ FRQGLWLRQV
lV VHOI DGPLQLVWHUHG DQG IRFXVHV RQ PRUH VHQVLWLY}
EHKDYLRXUV ZHLJKW DOFRKRO DQG WREDFFR FRQVXPSWL
ZHUH LQWHUYLHZHG LQ DQG LQ PDNLQJ WKLV
JUHQFK SRSXODWLRQ

'LUHFWRUDWH IRU 5HVHDUFK 6W XG LHM LEMWHWINPRIQWHDQWKWDWLVWLFYV 'UHH
'LUHFWRUDWH IRU 5HVHDUFK 6MKGLWW WD\QREI 6 WERXKIW WLFY 'DUHYV
JRU D WHFKQLFDO QRWH RQ DWWULWLRQ PDQDJHPHQWFDQGIGDWD FDOLEUDWL



&KDSWHU ,, :RUN VWUDLQV DQG FKURQLF GLYV

, PDNH VSHELILF XVH Rl WKH ELRJUDSKLF GLPHQVLRQ RI
ZRUNHUVY FDUHHU DQG KHDPWWKKHUYHRVUW \BIBQ \WR NQRZ
HPSOR\PHQW VWDWXV ZRUNLQJ FRQGLWLRQV DQG FKURQL
WR WKH GDWH RI WKH VXUYH\ $V IDU DV ZRUN VWUD
LQIRUPDWLRQ DERXW WHQ LQGLFDWRUV RI H[SRVXUH 7KH
LV DOVR NQRZQ ,QGLYLGXDOVY KHDOWK VWDWXVHV DUH
GLVHDVHV IRU ZKLFK WKH RQVHW DQG HQG GDWHV DUH DY

,Q WKLV, VARXG\ ZLWK WKLV UHFRQVWUXFWHG ORQJLWXGLQ
PRUH WKDQ LOQGLYLGXDOV LQFOXGLQJ WKHLU FDUHHU
WHI\HDU RI WKH VXUYH\ 7KXV WKH ILQDO ZRUNLQJ VDPSOH

ZRPHQ IRU ZKRP FRPSOHWH LQIRUPDWLRQ LV DYDLOD

FULWHULD GHVE|UIV R & HIRWGRRUH GHWDLOV

9DULDEOHYVY RI LQWHUHVW

"RUNLQJ FRQGLWLRQV 'HILQLWLRQ RI D WUHDWPHQW

THQ LQGLYLGXDO DQQXDO LQGLFDWRUV DUH XVHG WR DVV
DQ®HJIURXS WKHP LQWR WKUHH UHOHYDQW FDWHJRULHV 7
ZRUN DQG LQFOXGHV QLJKW ZRUN UHSHWLWLYH ZRUN SK\
7KH VHFRQG RQH IRUPV WKH SV\FKRVRFLDO ULVN IDFWRU
XQGHU SUHVVXUH WHQVLRQV ZLWK WKH SXEOLF UHZDUG
DQG UHODWLRQVKLSY ZLWK FROOHDJXHV 7KH WKLUG RQ|
SK\WVLFDO DQG SV\FKRVRFLDO VWUDLQV ZKLFK LQFOXGHYV I
HDFK LQGLFDWRU LQGLYLGXDOV PXVW GHFODUH LI WKH\ 3.
IDFHG LW GXULQJ WKLV SHULRG , FRQVLGHU RQH LQGLYL
32IWHQ" GHFODUHG IDFLQJ WKHVH VWUDLQYV

&KURQLF GLVHDVHYV

7KH LQGLFDWRU RI KHDOWK VWDWXV LV WKHKDQ QKBP @ IQWHPE
XQGHUVWRRG LQ WKH 6LS VXUYH\ WR EH DQ LOOQHVV WKD\
WKDW UHWXUQV UHJXODUO\ $0OOHUJLHV VXFK DV KD\ IHY

W LV QRW SRVVLEOH WR NQRZ ZKDW KDSSHQHG EHWZHHQ DQG PDNLQ.
2Q0\ DFFLIGHIGLFDSV DQG FKURQLF GLVHDVHV FDQ EH URFRYRWE XE\WHE \HD L
RYHGDNHUHQW W\SHVKRIVIHQG RFOMHRIRQO\ WKH ODWWHU



&KDSWHU ,, :RUN VWUDLQV DQG FKURQLF GLYV

GYHDVHV 7KLV GHILQLWLRQ LV EURDGHU WKDIQWWKHQUHQT
GHFODUDWLYH 7KLV LQGLFDWRU LV DYDLODEOH IURP FKI
$YDLODEOH FKURQLF GLVHDVHV LQFOXGH FDUGLRYDVFXOL
(17 GLVRUGHUV GLJHVWLYH PRXWK DQG WHHWK ERQHV D
SUREOHPV QHUYRXV DQG PHQWDO LOOQHVVHV QHXURORJL

*HQHUDO GHVFULSWLYH VWDWLVWLFV

7TDEOH %DVH VDPS HH GHVFULSWLRQ

BW' o ¢ op| 3K\VLFDO VD 3V\FKRVRFLDC *OREDO VDP!
HUL 7UHD &RQW 'LIl 7UHD &RQW 'LIl 7UHD &RQW 'LII

O9DULDEOH OHD

7 U H CHVQRV
3K\WLFDO WUHD
3V\FKRVRFLDO !
*ORBADWHDWPHQ

+HDOWK VWDWX'
,QLWLDO FKURC
JLUVW KHDOWK
6HFRQG KHDOW
7KLUG KHDOWK

"HPRJUD SK\
(QWU\DMWDIRUN
OHQ

‘RPHQ

$JIH

1R GLSORPD
,Ql HGXFDWLRC
%DFKHORU

6XS HGXFDWLR

&KLOGKRRG
3UREOHPV ZLWEF
9LROHQFH
6HYHUH KHDOW

3K\VLFDBE[SRVWL
1RQH
/IRZ
+LJK

3V\FKR FS[BRWXU
1RQH

IRZ

+LJK

*OREIFOHWS RV X Ut
1RQH

IRZ

+LJK

7REDFFR FRQVX|
"XULQJ LQLWLD(
'XULJ¥KHDOWK ¢
"'XULGKHDOWK ¢
"'XULYKHDOWK ¢

,QWHUSUHWDGMLURMUHQFH VLJQLILFDQW DW WKH OHYHO GLIIHUHQFH VI
VLIJQLILFDQW DW WKH OHYHO 6WDQGDUG HUURUV LQ LWDOLFV 7KH DYH
EHIRUH ODERXU RaXU NG W/ KIHD WKW XLWH SK\VLFDOO\ WUHDWZAHGE BREXONWQRIQ FIVE!
ORZHU WKDQ IRU WKH IXW%UBW RQKHUROOBHYRXOS 6XHK D GLIIHUHQFH DW ED
EHWZHHQ IXWXUH WUHDWHG DQG FRQWURO JURXSV GRHV QRW H[LVW LQ WKH
JLHOBRSXODWLRQ DJHG LOQO RWRIWEUHYRRBMIKRHPG VDPSOH
6RXUBBEQWpP HW ,WLQpPUDLUH 3URIHVVLRQQHO VXUYH\ 6LS ZDYH



&KDSWHU ,, :RUN VWUDLQV DQG FKURQLF GLYV

7TDEQH JLYHV D GHVFULSWLRQ'"WKWHKWKRDBSGHVX¥WVH 6 HLG DA

WKLV VSHFLILF WKUHVKROG EHFDXVH LW VKRXOG JLYH DQ
VWXGLHG SRSXODWLRQ DV LW LV WKH PBGMRIHQ SREIYMD K WM
LW VKRXOG QRW GLIITHU LQ QRQ WUHDWPHQW UHODWHG F
VDPSOHV XVHG IRU DOO WKUHVKROGYV EHLQJ WKH VDPH

7KH PDLQ FRQFOXVLRQV RI WKHVH GHVFULSWLYH VWDWLVYV
EH SK\VLFDOO\ DQG JOREDOO\ WUHDWHG LQ WKH IXWXUH V
WKDQ WKHLU UHVSHFWLYH FRQWURO JURXSV O6XFRO GLII
VDPSOH 6HFRQG QR VLJQLILFDQW HIIHFW RI WKH SK\VLFI
VXEVHTXHQW QXPEHUV RI FKURQLF GLVHDVHV 7KLV LV RQT
VXEVDPSOH ZKLFK GLVSOD\V JURZLQJO\ VLIQLILFDQW DQCGC
FKURQLF GLVHDVHV EHWZHHQ WUHDWHG DQG FRQWURO JU/|
HITHFW RQ KHDOWK VWDWXV IURP SV\FKRVRFLDO H[SRVXUF
WUHDWHG DQG FRQWURO JURXSV DUH YHU\ KHWHURJHQHR
GLITHUHQFHY LQ FKURQLF GLVHDVHV IRU HDFK SHULRG EH
<HW IRU DW OHDVW WKH SK\WLFDOO\ DQG JOREDOO\ GHP
VLIHDEOH VHOHFWLRQ HIIHFW LQGLFDWLQJ WKDW KHDOWK
WASHV RI RFFXSDWLRQV

,Q D VLPLODWD EHKLREHORZ JLYHV PRUH GHWDLOHG LQIRL
MRPSRQHQWYV RI WKH UHFRQVWUXFWHG LQGLFDWRIRW IRU Z
WKHYHWKUHVKROG 7KH ILUVW KDOI RI WKH WDEOH JLYHV WK
WH WHQ ZRUN VWUDLQV XVHG LQ WKLV VWXG\ 7KH VHFRQC

FKURQLF GLVHDVHV IDPLOLHV XVHG DQG WKH DYHUDJH Q
WKDW WKHVH FKURQLF GLVHDVH VWDWLVWLFV GR QRW KRO
IRKWHQWLUH OLIH RI WKH VDPSOH XS XQWLO WKH GDWH R




&KDSWHU ,, :RUN VWUDLQV DQG FKURQLF GLYV

7DEH "RUNLQJ FRQGLWLRQV DQG FRURQLF GLVHDVHV GF
6W I 3K\VLFDO VDF 3V\FKRVRFLDO *OREDO VDPS
9DULDEOH OHD OLC OD]J
HUL 7UHD &RQW 'LIl 7UHD &RQW 'LIl 7UHD &RQW 'LII

"RUNLQJ FRQGLW
1LIJKW ZRUN

5HSHWLWLYH ZR
+LJK SK\VLFDO C
+D]DUGRXV PDWI
/IDFN RI VNLOO X
‘RUN XQGHU SUH
7HQVLRQ ZLWK S
/IDFN RI UHFRJQL
‘RUN SULYDWH O
7HQVLRQV ZLWK

&KURQLF GLVHDV
&DUGLRYDVFXOEC
&DQFHU
3XOPRQDU\

(17

'"LIJHVWLYH
ORXWK WHHWK
%RQHV MRLQWYV
*HQLWDO
(QGRFULQH PHW
2FXODU
3V\FKRORJLFDO
1HXURORJLFDO

BNLQ

$GGLFWLRQ

2WKHU
,QWHUSUHWDGILRMUHQFH VLJQLILFDQW DW WKH OHYHO GLIIHUHQFH V|
VLIJQLILFDQW DW WKH OHYHO 6WDQGDUG HUURUV LQ LWDOEZPRWDUKH LQGL"

RI H{SRVXUH WR D KLJK SK\VLFDO ORDG DW ZRUN ZKNHBK\V LFFID®KV WADHD B/XU
ZKHQ WKHLU FRQWURO JURXS RQO\ |ID FsHG\ HRIDHY DLY/GVD JKQR.OU F B R MV DBA [WWHUHH Q FOA
GLVHDVHV WKH VDPSO#{ IPFOEHDQ WRMHWKH EHILQQLQJ RI WKHLU OLYHV WR V
JLHOBRSXODWLRQ DJHG LQ B WED ¢'E V6 LINGRPTRVOF KRIB VD P SO H
6RXUBBQWp HW ,WLQpUDLUH 3URIHVVLRQQHO VXUYH\ 6LS ZDYH
:KDW FDQ EH OHDUQHG IURP WKHVH GHVFULSWLYH VWDWL
PRVW FRPPRQ W\SHV RI VWUDLQV LQ WHUPV RI PHDQ QXI
IDFLQJ D KLIJK SK\NDRNO GRIDREVXUHV WR viwHDUKG/R X VY HPIHWH LY
ZRUM \HDUV ZRUN XQuEHWHDWHVIVRGHWKH ODEXNARD WMHFRJIQ
,PSRUWDQW GLIIHUHQFHVY GHSHQGLQJ RQ WKH W\SH RI WU
HISRVXUHV WR D KLJK SK\WWLFDO EXUGHQ WR KD]DUGRXV
SUHGRPLQDQW LQ WKHHMWS VL E D HDEWINHDWMG Q FRPSDULYV
WKHLU FRQWURO JURXS WKH ODFN RI UHFRJQLWLRQ DC(

FKDUDFWHULVWLFV RI WKH SVURKEBVHRFEROHDH[SRVHG ZRUN

$V FDQ EH VHHQ IURP WKH VHFRQG KDOI RI WKH WDEOH
IDFHG GLIIHUHQWLDWHG W\SHV RI FKURQLF GLVHDVHV GXU



&KDSWHU ,, :RUN VWUDLQV DQG FKURQLF GLYV

DGGLFWLRGM LSURBOHPY UHODWHG WR ERQHV DG@& MRLQW\
6RPH H[SHFWHG GLIIHUHQFHY EHWZHHQ WUHDWHG DQG FRC
GHFODULQJ PRUH ERQH MRLQWVY RU SXOPRQDU\ SUREO
SV\IFKRORJLFDO LVVXHV <HW VRPH RWKHUV DUH OHVV LQ
JURXS GHFODUHV IDFLQJ FDQFHUV OHVV RIWHQ WKDQ WKH
IDFW WKDW QR VSHFLILF SHULRG RI WLPH LV WDUJHWHG LQ
MQFHUV PD\ KDSSHQ GXULQJ FKLIGIEKR®RBH R B XUQ QD B/IKYH. (
UHDFK WKH WUHDWPHQW WKUHVKROG LQ ZKLFK EDVHV IDF
WUHDWPHQW RQVHW PRVW OLNHO\ UHGXFHV WKH SUREDEL

(PSLULFDO DQDO\VLYV

(FRQRPHWULF VWUDWHJ\
7KH JHQHUDO IUDPHZRWHKG RIIAMMKHHQ 6 HM HFUHHMKERIGRORJ\ LV JL)
$QJULVW DQG 3LVFKNH 7KH OHIW KDQG VLGH PHPEF
GWHUHQFH EHWZHHQ WKH WUHDWHG DQG FRQWURO JURXS
$YHUDJH 7UHDWPHQW (I#66WDRE WKH 1TDHDWHE&W KDQG VL
VBEHFWLRQ ELDV #KAHKBO WWKHUSRTWXD@OWLDO SHUIRYPBQFH Z
WKH VDPH ZKDWHYHU WKH JURXS WR ZKLFK R@AEFERBORQJIV |

"Gl s FU o6l i Lt HspF tapBl ST E 2 Sap6l s F T ap6yl i ?

,Q SUDFWLFDO WHUPV WKH HEW LMW IQE® \R || RBR BQ @I HE/M |
PFs EDVHOL®HES DROBORZ XS UHOLHV RQ WKH IL[HG HIIHFW)\
'LWKLQ SDQHO GDWWD WKWLPDMIRPDWLRQ RI (TXDWLRQ z
QXPEHU RI FKURRLF GLVHDVHV

Wl ul E L"!Su.c;>5; E l:EUIC@S E U70.§:>5; HUiC‘@S; E QSO/SQE QJE Q EYU(;

Q9>5;LV D GXPP\ YDULDE®HI \AND(PH-IL(S.B-IU(LDXDPI—HERSQ’J.VO@QH\VJI-IIB LV
GXPP\ YDULDEOH IRU WKH WUZKBW PHIGH YWEDILAYJ RYDWKH W

,WV DOVR SRVVLEOH WR HVWLPDWH VXFK D VSHFLILFDWLRIQ[X\GLRQ REKRHHBYBGC
KHWHURWHQRKW\UHVXOWYV VKRXOG ERUGH ZIKWE K KO\VFEHRN® WHVWHG DQG LV WKI
<HW SDQHO GDWDWHWWRL EBWRKUH IR\ M VWDEOH EHFDXVH RI WKH LQFUHDVHG S
FRPSDULVRQLWHRGIHRKEWY DQG WKXV KDYH EHHQ SUHIHUUHG KHUH



&KDSWHU ,, :RUN VWUDLQV DQG FKURQLF GLYV

JURXS® .5H Ugs. YDULDEOH RI LQWHUHVW LV Ds EHRQV YD

LQGLYEIGWI® DWH &:klQY D YHFWRU RIUFRYD DIQIEBMHWVH DWIGH L U
UHVSHFWLYH GRBQIGEFUHYWNFWLYHO\ UHSUHVHQW WKH L
XQREMHG KHWH URGHQKH VHILHMR D QMHUP 7KH PDLQLREMHFW
GLIIHUHQFHV IUDPHZRUNGLYQY® RO VHAH QD RIVERWRFRXQW IF
LW XDWdR@ZKLFK PD\ GLIIHU EHWZHHQ WKH WZR JURXSYV

,Q RUGHU WR VDWLVI\ WKH LQ-BMR HOHGHNFHO VBRIV B B O ERQ
EHWZHHQ WUHDWHG DQG FRQWURO JURXSV DV PXFK DV Sk
H[LVWLQJ LQ WKH VDPSOH , SHUIRUP D PDMEKL®JU RPOMKR
VHWXS XVLQJ SUH WUHDWP HB WD WHIISU MRV HBIDVOMLE W W D W X
HOHPHQW S, @ircVekHW$ &RDUVHQHG ([DFW ODWFKLIQG PHWK
&(0 + %ODFHNEEBOO 7KH PDLQ REMHFWLYH RI WKLV PHWKI
UHGXFWLRQ RI ERWK XQLYDULEHWZ HDHXG WO R B /6 GL FDED® FE
DFFRUGLQJ WR VHYHUDO SUHHWUBDWP KB QWGERY BHVDRMROM L
YDOULDEOHV LQWR GLITHUHQW VXEJURXSV EDVHG RQ FRPPR(
FDWHJRULFDO YDULDEOHV LQWR IHZHU HPSLULFDOO\ FRK
LQGLYLGXDOV WUHDWHG RU FRQWUROV DFKLHYLQJ WKH
DFFRUGLQJO\ E\ DVVLJQXQR DWKAKH @ HLQ & WWLIG X DIOLW [RU HH B M L
WZR PDLQ DGYDQWDJHV FRPSDUHG WR RWKHU PDWFKLQJ P
WH XUVH Rl GLPEQSUR@BOYW®J VDPSOH VL]JHV FRDUVHQLQ
FRPPRQ HPSLULFDO VXSSRUW HQVXUHV D GHFHQW QXPEH
WUHDWHG REVHUYDWLRQ LQ D JLYHQ VWUDWXP DQG WKHI
REVHUYDWLRQV GXH WR WKH ODFN RI PDWFKHV ,Q DGGLW
WKH UHVXEBWVDQDFXHW WKLV PDWFKLQJ PHWKRG LV VWL
VDPSOH VL]H DQG RQO\ SWU Hy IVWIHDEDRHYQ GH WIHWLFOLEQOHHGY EH I R |
GHWULPHQWDO ZRUNLQJ FRQGLWLRQV PXVW EH FKRVHQ

ODWFKLQJ YDULDEOHY DQG FRQWUROV

. %
7KH ZHLJKW YDOXH IRU PD\AZ?FH{%%GZJ.QWQK]HISGM—D\DH/QH/\TIXQ(D\ANKJH-HV\S[BHPWO‘HHUL]W-IKI
A

WUHBWMGG FRQ WWRXEB W WODQWWKH WRWDO VDPSOH VL]HV IRU ERWK JURXSV
7KH GDWD PDQDJHPHQW KDV EHHQ GRQH XVLQJ 6%6 7KH HFRQRPHWULF

UHVSHFWLYHO\ WKH &RDUVHQHG ([DFW[OWOMSRKRFEHGRREH WRENDW  HDWQYGFWKFNYV K

EHHQ FRQGXFWHG XVLQJ WKH 'LIl SDFNDJH DQG WKH 3UHJUHVV SURFHGXUH’



&KDSWHU ,, :RUN VWUDLQV DQG FKURQLF GLYV

ODWFKLQJ SUH WUHDWPHQW YDULDEOHY DUH FKRVHQ VR W
DQG VWDWXV GHWHUPLQDWLRQ LQ WKH ODERXU PDUNHW
VHOHFWLRQ ELDV LQGLYLGXDOV VXVWDLQLQJ KLJK OHYH
UHVLOLHQW RU LQ FRQWUDVW SDUWLFXODUO\ GHSULYHG
,QGLYLGXDOV DUH PDWFKHG DFFRUGLQJ WR WKHLU \HDU F
JHW ULG RI WHPSRUDO KHWHURJHQHLW\ UHODWHGHWMR JHQF
DO 6KPXHOL HGXFDWLRQ OHYHO IRXU OHYHOV Q
HTXLYDOHQW WR EDFKHORU GHJUHH DQG VXSHULRU KHDC
KHDOWK SUREOHPV DQG KDQGLFDSVY WR KDYH D EHWWHU C
FRSH ZLWK HQGRUMKRKKWIVRRXMWML PDUNHW DQG LPSRUWDQW
DJJUHIJDWHG LQWR WZR GXPP\ YDULDEOHV RQ WKH RQH K
GHDWK RI D UHODWLYH VHSDUDWLRQ IURP RQH RU PRUH S
IURPHODWLYHY DQG YLROHQFH DW VFKRRO RU LQ WKH QHL
AKLOGKRRG HYHQWYV PD\ LPSDFW HDUO\ RXWHWPHY LQ WHL
ILQGHERWPDO ODWFKLQJ WKH VDPSOHV RQ VXFK YDULDE
QLWLDO KHWHURJHQHLW\ H[LVWLQJ EHWZHHQ WKH WUHDW
VHOHFWLRQ ELDV LQWR HPSOR\PHQW DQG LQWR GLIIHUH
LQGLYLGXDOVY UHVLOLHQFH MR DRWD F@NUDB\L GV R[Y YVFB RIXE
LQLWLDO KHDOWK FDSLWDO

$IWHU UHDFKLQJ WKH WUHDWPHQW WKUHVKROG ZRUNHU\
ZRUNLQJ FRQGLWLRQV 7KLV SRVVLELOLW\ RI SRVW WUHDW
YDULDEOH LQ WGQEH I CHUHQAHQFRRGHON DW DENL\QHOW R D RGX H
GHSHQGLQJ RQ LI WKH LQGLYLGXDO KDV EHHQ H[SRVHG

GHWULPHQWDO ZRUN VWUDLQV GXULQJ WKLV SRVW WUHDW
IRU LQ WKHLGELIHWWFEFHHY PRGHOV E\ DGGLQJ D YDULDEOF
DQ\ JLYHQ WLPH DUH GDLO\ VPRNHUV RU QRW 7KH LGHD E|
VXFK DV WREDFFR DQG DOFRKRO FRQVXPSWLRQ EHLQJ R
ERXQG WR EH FRUUHODWHG ZLWK HDFK RWKHU DV ZHOO DV
GHFODUDWLRQ RI FKURQLF GLVHDVHV DOO RI ZKLFK LQGX
7KLV YDULDEOH WDKHMY WWEKH Y®IOWHEXDO LV QRW ®LEDLO\ V
KH VKH LV LQ HLWKHU WKH EDVHOLQH RU IROORZ XS SHULR



&KDSWHU ,, :RUN VWUDLQV DQG FKURQLF GLV

ODWFKHG GHVFULSWLYH VWDWLVWLFV

7KH QDLYH UHVXOWYVY GHVFULSWLYH @@ DWKIHV WQP D VB BKING @
LGLIIHUHQFHY UHVXOWY BUWWQGWMB ERQ6HEMW MRIQH SRVVL
WOHFWLRQ ELDV LQ WKH VDPSOH VXJJHVWLQJ WKDW SH
FRQVLGHULQJ WKHLU RZQ LQLWLDO KHDOWK VWDWXV LQ
WDNHV LQWR DFFRXQW WKLV SRVVLELOLW\ ,Q RUGHU WR
PHWKRG LV XVHG SULR®LWR UPIRIGIBEYI HUHQFH

7TDEOH JLYHV D GHVFULSWLRQPRAKWKK XMD\P K WH\PIEQ@\W HGV Hi

FRPSDULVRQ SXUSRVHYV DIWHU &(0 PDWFKLQJ 7KH PDWEFK
REVHUYHG VWUXFWXUDO KHWHURJHQHLW\ EHWZHHQ WKH W
WUHDWPHQW FRYDULDWH 5HVLGXDO KHWHURJHQHLW\ VWL
ODERXU PDUNHW DQG DJH EXW LW LV VKRZQ WR EH PLQ
VLIQLILFDQW GLIITHUHQFH RI OHVV WKDQ D PRQWK LQ WEt
DSSUR[LPDWHO\ D TXDUWHU IRU DJH ,W LV DOVR LQWHI
GLITHUHQFHYVY DUH DOVR JUHDWO\ UHGXFHG DQG WKDW OD!
WUHDWHG DQG FRQWURO JURXSV FDQ QRZ EH REVHUYHG
LPSDFW RI ZRUNLQJ FRQGLWLRQV RQ KHDOWK VWDWXV PRU

7TDEOH ODWFKHG VDP§SOH GHVFULSWLRQ

3K\VL¥DBSOH 3VI\FKRVRFLDO *OREDO VDP¢
7TUHD &RQW 'LIl 7UHD &RQW ‘LIl 7UHD" &RQW 'LII

9DJLDEOH

+HDOWK VWDWX
,QLWLDO FKURC(
J)LUVW KHDOWK
6HFRQG KHDOW
7KLUG KHDOWK

"HPRJUDSK\
(QWU\DMDIRUN
0HQ
‘RPHQ
$JIH
1R GLSORPD
,Ql HGXFDWLR!
%DFKHORU
6XSIGXFDWLRQ

&KLOGKRRG
BUREOHPV ZLW

9LROHQFH

BHYHUH KHDOW
,QWHUSUHWD®ILURMUHQFH VLJQLILFDQW DW WKH OHYHO GLIITHUHQFH V|
VLIJQLILFDQW DW WKH OHYHO $IWHU PDWFKLQJ WKHUH LV QR VLJQLILFC
JURXSV LQ WHUPV RI LQLWLDO PHDQ QXPEHU RI FKURQLF GLVHDVHV IRU SK\V
JLHOBRSXODWLRQ DJHG LQ RWEYEBVBUHVKRWGIURPPWFKHG ZHLJKWHG VDP

6RXUBBQWp HW WLQpUDLUH 3URIHVVLRQQHO VXUYH\ 6LS ZDYH
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SHVXOWYV

1IDLYH UHVXOWV
7KH UHVXOWYV IRU X QRD IMFK b I8QGE HIVHYBIQFAH PR G HOWIR U WK
R DUH SUHVHQWHE Q7R [(mBHEH $SBHQGL] DQG
LBWWSUHWHG DV GLIIHUHQFHV EHWZHHQ JURXSV DQG SHU
GLVHDVHV 'HVSLWH QRW WDNLQJ LQWR DFFRXQW IRU WKF
VDPSOH QRU GLIIHUHQFHV LQ REVHUYDEOH FKDUDFWHULVW
PRGHOV GR WDNH FDUH RI XQREVHUYHG LQGLYLGXDO IL
FRQVLGHULQJ WKH VDPS /D EjHV F U IXSWP DRVF KH BHED M@ O L Q H
GLIIHUHQFHV LQ FKURQLF GLVHDVHV EHWZHHQ WUHDWHG T
HQWU\ GLVSOD\ VWDWLVWLFDOO\ VLJQLILFDQW QHJDWLYH
DQG FRQWUROEOH) PH@GKHVH GLITHUHQFHY FDQQRW EH ZLV
SWKRVRFLDO N‘DLEH)P-IW}PHH@\RVVLELOLW\ RI HQGRJHQRXV VRU
H[FOXGHG 7KH SRVLWLYH LIRIGDREUSQ BH VI HAQH Q/AKHYV Q XPEH |
FRQGLWLRQV EHWZHHQ WUHDWHG DQG FRQWURO SRSXOD
DFFRXQWLQJ IRU LQLWLDO KHDOWK VWDWXV LQGLFDWH
QXPEHUV Rl FKURQLF GLVHDVHV WKDQ WKH FRQWURO JUR:
DUH JURZLQJ LQ PDJQLWXGH DV WKH H[SRVXUH GHJUHH LW

"LITHUHQFH IHUHQF H VWK XO® EHWZHHQ WUHDWHG DQG FR(
LQWR DFFRXQW IRU GLIIHUHQFHV LQ LQLWLDO KHDOWK VW
ZRUN VWUDLQV RQ WKH GHFODUDWLRQ RI FKURQLF FRQG
H[SRVXUHV LQWHQVLI\ :KLOH SK\VLFDO VWUDLQV DSSHDU
GLVHDVHV VWUMRRMQROREHQ HIIHFWV DIWHU SV\FKRVRFL
UHTXLUH KLJKHU OHYHOV Rl H[SRVXUH WR EHFRPH VWDWL"
GLIIHUHQFHV W PSIHDERPR® )RU WKH@DQWWWP@LQWF
GLIIHUHQFHRPKIDG ZR@ HR IQBHQ 7KHVH HIIHFWV GR QRW W
WHUP RQO\ DV WKH GLIIHUHQFHVY WHQG WR JURZ ELJJHU Z¥F

ODLQ UHVXOWYV
7KH UHVXOWYV IRU PD@FIKHOGH®FIHNUMRGHOV IRU WKH ILYH W
LIQDEQO|H D E O[H 7DEIX]HEHORZ 7KHVH UHVXOWY UHO\LQJ RQ
FDUH RI WKH VHOHFWLRQ ELDVHV JHOWUHD W B EREKWY HRXDGRNIH
REVHUYHG KHWHURJHQHLW\ DV ZHOO DV XQREVHUYHG
KHWHURJHQHLWLHYV DV D IUBNVIXOWHRIFNMVLQD BHZIRIWNY FH
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7DE@H ODWFKHG GGLIHKBIKDEHHYYEH VRK\WWRWDO WUHDWPHQW

TUHDWPHC %DVHOLQF JROORIAII '"LIILQLII OHDQ FKU 1
6HJ &RHI 6WG ( &RHI 6WG ( &RHI 6WG ( GLVHDVHV WUHDYV

PDWFK
WUHDW

$ EHLQJ H[SRVHG WR DW OHDVW \HDUV Rl VLQJOH H[SRVXUHV RU

OHQ
JLUVW KHDOV
6HFRQG KHDC
7KLUG KHDOV
"RPHQ

JLUVW KHDOV
6HFRQG KHDC
7KLUG KHDOV

% EHLQJ H[SRVHG WR DW OHDVW \HDUV RI VLQJOH H[SRVXUHV RU

OHQ
JLUVW KHDOV
6HFRQG KHDC
7KLUG KHDOV
"RPHQ

JLUVW KHDOV
6HFRQG KHDC
7KLUG KHDOV

& EHLQJ H[SRVHG WR DW OHDVW \HDUV RI VLQJOH H[SRVXUHV RU

OHQ
JLUVW KHDOV
6HFRQG KHDC
7KLUG KHDOV
"RPHQ

JLUVW KHDOV
6HFRQG KHDC
7KLUG KHDOV

& EHLQJ H[SRVHG WR DW OHDVW \HDUV RI VLQJOH H[SRVXUHV RU

OHQ
JLUVW KHDOV
6HFRQG KHDC
7KLUG KHDOV
"RPHQ

JLUVW KHDOV
6HFRQG KHDC
7KLUG KHDOV

& EHLQJ H[SRVHG WR DW OHDVW \HDUV RI VLQJOH H[SRVXUHV RU

OHQ
JLUVW KHDOV
6HFRQG KHDC
7KLUG KHDOV
"RPHQ

JLUVW KHDOV
6HFRQG KHDC
7KLUG KHDOV

,QWHUSUHWDMWIQDILFDQW DW WKH OHYHO VLIQLILFDQW DW WKH
HUURUV LQ LWDOLFVY 7KH EDVHOLQH DQG IROORZ XS FROXPQV VKRZ WKH U}

FROQWURO JURXSV UHVSHFWLYHO\ EHIRUH DQG DIWHU WKH WUHDWPHQW

GLIITIHUHQFHYVY L H WKH GLIITHUHQFH EHWZHHQ IROORZ XS DQG EDVHOLQH GL
WKH PHDQ QXPEHU RI FKURQLF GLVIHWYXHVKRD O/WHK WHUWIDRVGH BERYR/ECHINW GR G K H
VDPSOH VL]HV IRU UHVSHFWLYHO\ WKH WUHDWHG DQG WRWDO SRSXODWLR
VDPSOH WKDW IRXQG D PDWFK IRU UHVSHFWLYHO\ WKH WUHDWHG DQG FRQ\

JLHOBRSXODWLRQ DJHG LQ RWHD Q@6 VBEUKING QXHLURWHG VDPSOH
BRXUBBQWp HW ,WLQpPUDLUH 3URIHVVLRQQHO VXUYH\ 6LS ZDYH

OHY|
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7DE@H ODWFKHG GGLIHKBIKDEHHYYBEH VE\GWRVRFLDO WUHDW

TUHDWPHC %DVHOLQF JROORXZ 'L II '"LIILQLII OHDQ FKU 1
6HJ &RHI 6WG ( &RHI 6WG ( &RHI 6WG ( GLVHDVHV WUHDYV

PDWFK
WUHDW

$ EHLQJ H[SRVHG WR DW OHDVW \HDUV Rl VLQJOH H[SRVXUHV RU

OHQ
JLUVW KHDOV
6HFRQG KHDC
7KLUG KHDOV
"RPHQ

JLUVW KHDOV
6HFRQG KHDC
7KLUG KHDOV

% EHLQJ H[SRVHG WR DW OHDVW \HDUV RI VLQJOH H[SRVXUHV RU

OHQ
JLUVW KHDOV
6HFRQG KHDC
7KLUG KHDOV
"RPHQ

JLUVW KHDOV
6HFRQG KHDC
7KLUG KHDOV

& EHLQJ H[SRVHG WR DW OHDVW \HDUV RI VLQJOH H[SRVXUHV RU

OHQ
JLUVW KHDOV
6HFRQG KHDC
7KLUG KHDOV
"RPHQ

JLUVW KHDOV
6HFRQG KHDC
7KLUG KHDOV

& EHLQJ H[SRVHG WR DW OHDVW \HDUV RI VLQJOH H[SRVXUHV RU

OHQ
JLUVW KHDOV
6HFRQG KHDC
7KLUG KHDOV
"RPHQ

JLUVW KHDOV
6HFRQG KHDC
7KLUG KHDOV

& EHLQJ H[SRVHG WR DW OHDVW \HDUV RI VLQJOH H[SRVXUHV RU

OHQ
JLUVW KHDOV
6HFRQG KHDC
7KLUG KHDOV
"RPHQ

JLUVW KHDOV
6HFRQG KHDC
7KLUG KHDOV

,QWHUSUHWDMWIQDILFDQW DW WKH OHYHO VLIQLILFDQW DW WKH OHY|
HUURUV LQ LWDOLFVY 7KH EDVHOLQH DQG IROORZ XS FROXPQV VKRZ WKH U}
FROQWURO JURXSV UHVSHFWLYHO\ EHIRUH DQG DIWHU WKH WUHDWPHQW 7
GLIITIHUHQFHYVY L H WKH GLIITHUHQFH EHWZHHQ IROORZ XS DQG EDVHOLQH GL
WKH PHDQ QXPEHU RI FKURQLF GLVIHDWHKHRIHWYOM KV S HDWREG FREXIODHNUIHRZ) 7|

VDPSOH VL]HV IR W KHH WSIHHDMLYG MQG WRWDO SRSXODWLRQV 7KH
VDPSOH WKDW IRXQG D PWWKH KV LRHLD WHIY DHFVERBWWURO JURXSV

JLHOBRSXODWLRQ DJHG LQ RWHD Q@6 VBEUKNG QXHLURWHG VDPSOH
BRXUBBHQWp HW ,WLQpUDLUH 3URIHVVLRQQHO VXUYH\ 6LS ZDYH

ODVW FRO



&KDSWHU ,, :RUN VWUDLQV DQG FKURQLF GLV
7DEeH ODWFKHG GGLIHHWIQE@ AHYOWRMH VR®EWY WUHDWPHQW
7UHDWPHC %DVHOLQF )ROORZ'LII "LITLQLII OHDQ FKU 1 PDWFK
6H[ &RHI 6WG ( &RHI 6WG ( &RHI 6WG ( GLVHDVHV WUHDV WUHDW
% EHLQJ H[SRWHGHWRW \HDUV Rl VLQJOH H[SRVXUHV RU \HDUV RI

OHQ
JLUVW KHDOV
6HFRQG KHDC
7KLUG KHDOV
"RPHQ

JLUVW KHDOV
6HFRQG KHDC
7KLUG KHDOV

OHQ
JLUVW KHDOV
6HFRQG KHDC
7KLUG KHDOV
"RPHQ

JLUVW KHDOV
6HFRQG KHDC
7KLUG KHDOV

&% EHLQJ H[SRVHG WR DWW @3OHV W[S R\ WOUHNVRRU \HDUV RI PXOWLSOH

OHQ
JLUVW KHDOV
6HFRQG KHDC
7KLUG KHDOV
"RPHQ

JLUVW KHDOV
6HFRQG KHDC
7KLUG KHDOV

& EHLQJ H[SRVHG WR DW OHDVW \HDUV RI FXQWALH GIHSRNMNRWEKW IRWY

OHQ
JLUVW KHDOV
6HFRQG KHDC
7KLUG KHDOV
"RPHQ

JLUVW KHDOV
6HFRQG KHDC
7KLUG KHDOV

& EHLQJ H[SRVHG WR DW OHDVW \HDWUWW RI WVIX@MIHS B 5 R VSRNADW R

OHQ
JLUVW KHDOV
6HFRQG KHDC
7KLUG KHDOV
"RPHQ

JLUVW KHDOV
6HFRQG KHDC
7KLUG KHDOV

& EHLQJ H[SRVHG WR DW OHDVW \HDUW R 1 VALQAIW HSHD[IS RV S R W X URHY

,QWHUSUHWDMIQRILFDQW DW WKH
HUURUV LQ LWDOLFV
FRQWURO JURXSV UHVSHFWLYHO\
GLIITHUHQFHV L H WKH GLIIHUHQFH EHWZHHQ
WKH PHDQ QXPEHU R
VDPSOH VL]HV
VDPSOH WKDW IRXQG D PDWFK
JLHOBRSXODWLRQ DJHG
BRXUBBHQWp HW ,WLQpPUDLUH 3URIHVVLRQQHO VXUYH\

OHYHO VLIJQLILFDQW DW WKH  OHY]
7KH EDVHOLQH DQG IROORZ XS FROXPQV VKRZ WKH Ut
EHIRUH DQG DIWHU WKH WUHDWPHQW 7
IROORZ XS DQG EDVHOLQH GLI
FKURQLF GLVIHWYHVKRD @WK S/HWHIRGH ERYF/SGOIDW GR @ K H
IRU UHVSHFWLYHO\ WKH WUHDWHG DQG WRWDO SRSXODWLR
IRU UHVSHFWLYHO\ WKH WUHDWHG DQG FRQ\
LQ RWHD Q@6 VBEUKING QXHLURWHG VDPSOH

6LS ZDYH



&KDSWHU ,, :RUN VWUDLQV DQG FKURQLF GLYV

W VKRXOG EH QRWHG WKDW DURXQG RI WKH LQLWLDO
SK\VLFDO DQG SV\FKRVRFLDO VDPSOHV DQG WKDW DW OH
JOREDO WUHDWPHQW EHFDXVH RI WKH KLJKHU QXWEHU R
WUHDWPHQW YDULDEOHY FRQVLVWHQWO\ VXFFHHGV LQ UHC
DQG FRQWURO JURXSV WR WKH SRLQW ZKHUH QRQH RI WKHF

W DSSHDUV WKDW PHQ DUH FOHDUO\ PXFK PRUH H[SRVHG
ZRPHQ HVSHFLDOO\ IRU SK\VLFDOO\ GHP BQEEMDWREN SR
LL PRUH LQ PHQ WKDQ LQ ZRPHQ EXW DOVR WR D OHVVFH
'EWLLLQ PHQ ,Q FRPSDULVRQ WR ZRPHQ WKH JHQGHU JDS
JOREDO WUHDWPHQWsXIWV @ SHR[I$SP BO/MHDY LPSDFW RI H[S
VWUDLQV RQ WKH GHFODUDWLRQ RI FKURQLEQELLIVHDN & FHR/D
FROXPQV DQG 7UHDWHG ZRUNHUV LQGHHG VHHP WR V)
WKHLU KHDOWK VWDWXV WKDQ WKHLU UHVSHFWLYH FRQW
H[SRVXUH WKUHVKROGY EXW LW LV DOVR VXJJHVWHG E)
GLVHDVHV E\ KHDOWK VWDWXV REVHUYDWLRQ SHULRG H°
XQOLNHO\ WR EH VWDWLVWLFDOO\ VLJQLILFDQW 7KLV PDL
ERWK JHQGHUV DQG LW WHQGV WR GHPRQVWUDWH SRVVLE
RQO\ VKRUW WHUP FRQVHTXHQFHYV

,Q WKH SK\VLFDO VDPSOH WKH ILUVW VLJQLILFDQW FRQVH
FDQ EH VHHQ LQ ZRPRIQL BWWDHWLQWMHDWR/ Rl VLQJOH H[SRVX
VLPXOWDQHRXV H[SRVXUHV ZKLOH WRLVUHWSWKH BBDW 8 HDXW
RU \HDUV RI Bo[I5\RE OIS MH GLITHUHQFHY EHWZHHQ WUHDW L
LQ WKH PHDQ QXPEHU RI FKURQLF Gi&VHEERHVZKQ &R P BQP HQI
WKH GLIIHUHGQF B REHNWZHHQKR®RBr ,Q RUGHU WR KDYH DQ L
PHDQLQJ Rl WKHVH GLITHUHQFHV LW LV SRVVLEOH WR FRP
GLVHDVHV LQ WKH WUHDWHG SRSXODWLRQ DIWHU WKH V
SK\WLFDOO\ H[SRWWVBHORPHOSRVXUHV WR ZRUN VWUDLQV PI
RI WKHLU FKURGQILVB GLWHYDO/H WRUH WKDQ 3V\FKRVRFL
KRPRJHQRXV LQLWLDO LPSDFW RQ WKH GHFODUDWLRQ RI F
FRQVHTXHQFHYV .KID® PHIMSQRUWD W\KDUV RIDOESIRY XRRHQ UHVS
RU \HDUV RI AKIRGXUIMUHQRIH U PRIFH QI R# W XLWBR P
dzr LD WARIULR &vu BQ 7KXV LQ SV\FKRVRFLDOHWSH[BRVHG
DSSUR[LPDWHO\ RI FKURQLF GLVHDVHV LQ WKH WUHD!



&KDSWHU ,, :RUN VWUDLQV DQG FKURQLF GLYV

SVFKRVRFLDOHRMWBUD)IRY WKH JOREDO WUHDWPHQW LIQIIHFW\
ZRPHQHWSLQ PHQ DQG&WRMRIRBH\EST WaRUXLQ PHQ $FFRUGL
WR WKH UHVXOWYV IRU WKLV UMR/EBD @& RV\SH MRIl H[[SARRWHK® . RP I
UHWSHQYV FKURQLF GLVHDVHV FRPH IURP FRPELQHG SK\V
7KH HIIHFWV Rl WKH JOREDO WUHDWPHQW DSSHDU ZHDNH L
PRVW OLNHO\ GXH WR WKH IDFW WKDW WKH H[SRVXUH WK
JUHDWHU QXPEHU RI ZRUNLQJ FRQGLWLRQ LQGLFDWRUYV

ZRPHQ DUH OHVV H[SRVHG WKDQ PHQ WR ZRUN VWUDLQYV

LPSDFWHG E\ WKHP

SREXVWQHVV FKHFNYV

&RPPRQ WUHQG DVVXPSWLRQ

,Q RUGHU WR HQVXUH WKDW WKH UKVXIOMM QEMND LQBEBHXWR
UREXVW RQH QHHGV WR DVVHVV ZKHWKHU WKH WUHDWHG
WHUPV RI WKH QXPEHU RI FKURQLF GLVHDVHV EHIRUH DOO
FRQGLWHRQEHIRUH ODERXU PDUNHW HQWU\

JLIXUHNLIXUHDPRGIXUYIBBSSHQGL[ UHVSHFWLYHO\ SUHVHQ

WHQGYV IRU WKH WUHDWHG DQG FRQWURO JURXSV LQ WKH
VDPSOHWYV TRH ILUVW SDQHO UHSUHVHQWYV WKH EDVHOLQH
ODERXU PDUNHW HQWU\ IRU WKLY VDPSOH )URP DOO WKU't
FRQWURO JURXSV VKDUH WKH VDPH WUHQG LQ WHUPV RI D

FDVH DIWHU ODERXU PDUNHW HQWU\ 7KH FRPPRQ WUHC
FRUURERUDWHG W VKRXOG EH QRWHG WKDW WKH WHVW

UHTXHVW DUH UDWKHU FORVH EXW WKH\ DUH QRW DV FRQ

ORGHO GHSHQGHQF\

,DOVR WHVW ZKHWKHU WKH UHVXOW\W GREWDUBEGBHXVERX Ol
REWDLQHG PRUH HDVLO\ E\ UHO\LQJ RQO\ RQ D PDWFKLQJ |
DQ HVWLPDWLRQ PHWKRG , VHW XS D VLPSOH KHWHURV
HVWLPDWHG XVLQJ 2UGLQDU\ /HDVW 6TXDUHV RQ PDWFKH
VSHFELILFDWLRQ IROORZHG E\ D FRPSDULVRQ RI WKH
GLIIHUM®EHHUHQFHV XVLEJ VS"—IFLILFDWLRQ 7DEOH $S




&KDSWHU ,, :RUN VWUDLQV DQG FKURQLF GLYV

WL G E GUj @ EGBE Y

7KH UHVXOWYV |IRU D@OLWKIUHDHVWDWEO WYV R@ WHUPV RI VWD
GHWULPHQWDO LPSDFW RI H[SRVXUH WR ZRUN VWUDLQV
FRQILUPHG 7KLV LV QRW YHU\ VXUSULVLQJ DV &(0 KDV V
GHSHQGHQFH RI WKW DBVXEWW WKKWPSOLWXGH RI WKH H
KLJKHU LQ 2/6 7KLV FRXOG EH H[SODLQHG E\ WKH IDFW WK
DFFRXQW IRU LQLWLDO GLIITHUHQFHV LQ WHUPV RI KHDO\
LQGLYLGXDO DQG WHPSRUDO XQREVHUYHG KHWHURJHQHLW
RSSRVLWH GLUHFWLRQV $V IDIGERIGWVHTEHYF W HGX O'W V HUH
EHFDXVH RI WKHLU LQFUHDVHG VWDELOLW\ DQG UHOLDELOI

6LQYOYMLPXOWDQHRXYV H[SRVXUHV

,WVWHG WKH UHOHYDQFH Rl WKH GLITHUHQWLDWLRQ PDGH
WKUHH ZRUNLQJ FRQGHWKHR QHOUBNDWPH QRN VFRQVLGHULQJ Wi
VLQJOH H[SRVXUHV DUH HTXLYDOHQW WR KDOI WKDW QXF
JUHQFK OHJLVODBW DRQ + 6LUXJIXH

7TDEOIHFSSHQGLSFUHVHQWY VHYHUDO UHVXOWY T7KHWKHVW V

UHVXOWY REWDLQHG ZLWK D WUHDWPHQW FRQVLGHULQJ
HISRVXUHV ZKLFK DUH WKH PDLQ UHVXOWY SUHVHQWHG LC
WKH UHVXOWYV ZKHQ FRQVLGHULQJ WUHDWPHQW ZKLOH I
HISRVXUHV 7KH ODVW WZR FROXPQV SUHVHQW WKH UHVXC
\HDUV RI SRO\ H[SRVXUHV

, W VKRXOG EH QRWHG WKDW ORJLFDOO\ VLQJOH H[SRVXU
FKURQLF GLVHDVHV WKDQ SRO\ H[SRVXUHV $00 WKH UHV.
VWDWLVWLFDOO\ VLIQLILFDQW HIIHFW RI H[SRVXUHV RQ W}
WKH GLITHUHQFHYV LQ LQWHQVLW\ WKDW FDQ EH REVHUYHG
VLQJOH H[SRVXUHV DQG WKRVH H[SRVHG WR \HDUV RI VLF
VWDWLVWLFDOO\ VLIQLILFDQW

+HDOWK KDELWYV

(YHQ WKRXJK D SDUW RI WKH UROH WKDW KHDOWK KDELW
FRQGLWLRQV DQG KHDOWK SRVVLEO\ JHQHUDWLQJ HQGRJF



&KDSWHU ,, :RUN VWUDLQV DQG FKURQLF GLYV

IRWKH HYROXWLRQV LQ WREDFFRLEKBQNNBEQWERY LROVWKYU B
DUH QRW WDNHQ LQWR DFFRXQW GLUHFWO\ EHFDXVH WKE
IDVKLRQ XVLQJ 6LS GDWD HYHQ LI WKH\ DUH OLNHO\ FRUU

7DE OJH $SYHQUGIMHQWY DQ H[SORUDWRU\ DQDO\VLV RQ

UBIDWHG EHKDYLRXU GLRIHEHMVDAHHNWQLYW UHDVW RKG DQG FRQWURFR
WHDWPHQWY ,Q XQPDWFKHG VDPSOHV LPSRUWDQW GLIIHLU
ZDJH UHJXODU SK\WLFDO DFWLYLWLHVY DOFRKRO WREDFF
WUHDWHG JURXS RQ DYHUDJH HDUQV OHVV DQG GRHV OH
EHKDYLRXUV WKDQ WKH FRQWURO JURXS ,Q PDWFKHG VDP
UHPDLQV EHWZHHQ WKH WZR JURXSV LQ HIFHSW IRU ZC
HITHFWV SUHVHQWHG KHUH VKRXOG QRW SLFN XS VSHFLILF
SRVVLEO\ WKRVH UHODWHG WR KHDOWK LQYHVWPHQWYV D
WKH WUHDWHG JURXSYV

*HQGHU JDS

,PSRUWDQW JHQGHU GLIIHUHQFHV DSBRBUFWBWDLY WG H DU ¥
H[SRVXUH WR GHWULPHQWDO ZRUNLQJ FRQGLWLRQV ,Q RU
H[SORUDWRU\ DQDO\VLV VSHFELILFDO Q% RIH u KDV EH*t

JLUVW PHQ DQG ZRPHQ PD\ EH HPSOR\HG LQ GLIIHUHQW
FKDUDFWHUL]JHG E\ GLITHUHQW W\SHV[RDEQHRV X BNVHNFH ER
YHU\ ODUJH GLIIHUHQFHV H[LVW LQ WKH JHQGHU UHSDUWLYV
ZLWKLQ DFWLYLW\ VHFWRUV 7KXV LW LV OLNHO\ WKDW P
W\SHYV RI@[HLQVFRQILUPV WKLV LQWXLWLRQ DQG LQGLFD
ZRUNLQJ FRQGLWLRQV LQGLFDWRUV D VWDWLVWLFDOO\ V
ZRPHQ LQ WHUPV Rl UHSDUWLWLRQ LQWR VWUDLQV

$V D FRQVHTXHQFH WKH H[SODQDWLRQ IRU WKLV JHQGHU
PRVW OLNHO\ WZRIROG )LUVW WKHUH PLJKW EH GHFODUTL
ZRPHQ %RWK PD\ QRW H[SHULHQFH DQ REMHFWLYHO\ FRP!
MXVW DV WKH\ PD\ QRW H[SHULHQFH DQ REMHFWLYHO\ FRP
'HYDKW DO B6KPXHOL +RZHYHU ZKDW FRXOG DOVR
ZRPHQ PD\ QRW EH H[SRVHG WR WKH H[DFW VDPH W\SRORJ\
WUHDWPHQW (YHQ WKRXJK EHORQJLQJ WR D VSHFLILF W
VLPLODU H[SRVXUH LQ WHUPV Rl QXPEHU Rl VWUDLQV DW



&KDSWHU ,, :RUN VWUDLQV DQG FKURQLF GLYV

HSRVXUHVY LW GRHV QRW FRPSOHWHO\ HQVXUH WKDW WKH
ZKLFK LQ WXUQ FRXOG H[SODLQ SDUW RI WKH REVHUYHG C
SDUWLDOO\ UHOD[HG E\ WKH XVH RI WZR GLIITHUHQW WUHD
DQRG DQRWKHU IRU SV\FKRVRFLDO ULVN IDFWRUYV

'LVFXVVLRQ DQG FRQFOXVLRQ

,Q WKLV VWXG\ , XVH )UHQFK UHWURVSHFWLYH SDQHO G
SV\IFKRVRFLDO ZRUNLQJ FRQGLWLRQV * VHSDUDWHO\ DQG
HSRVHG PDOHV DQG IHPDOHV :RUNHUV IDFLQJ JUDGXDOO\
RU VLPXOWDQHLW)\ Rl H[SRVXUH DUH PRUH IUHTXHQWO\ F
GLVHDVHV 8VLQJ FREB&IQHGU IEQ FIHW HQF®H PDWFKLQJ PHWK
VWUDWHJI\ KHOSV WR KDQGOH ERWK VHOI VHOHFWLRQ LQ
RWKHU REVHUYDEOH FKDUDFWHULVWLFV DV ZHOO DV XQRE
%DVHG RQ D FDUHHU ORQJ WHPSRUDO KRUL]JRQ IRU H[SRVX
, ILQG PDMRU GLIIHUHQFHV LQ KHDOWK FRQGLWLRQV EHW:
YHU\ OLNHO\ WKH UHVXOW RI SDVW H[SRVXUHV WR ZRUN \
SDSHU WR ZRUN RQ ERWK WKH VLPXOWDQHRXV DQG FXPXO
VWUDLQV DQG WKHLU FRPELQDWLRQ ZLWK VXFK D ODUJH \
LQKHUHQW ELDVHV UHODWHG WR ZRUNLQJ FRQGLWLRQV

+RZHYHU WKH SDSHU VXIIHUV IURP VHYHUDO OLPLWDWLRC
GDWD DQG ORQJ SHULRGV RI WLPH OHDGV WR HVWLPDWHV
ELDVHV 7KH LQGLYLGXDOV DUH UDWKHU ROG DW WKH GDW
WHUPV Rl ZRUNLQJ DQG KHDOWK FRQGLWLRQV DUH WKHUH I
HYHQ ELDVHG DMXSRWIWHRDLWURQ RU GLIIHUHQW FRQFHSW
JHQHUDWLRQV (YHQ LI LW LV LPSRVVLEOH WR GHDO FRPS
\HDU LQWR WKH IOBEBRMLPDIBHRQHWDWLRQ DQG RQ HGXFDW
IFPWRUV ZKHQ LW FRPHV WR PHPRU\ ELDVHV VKRPOO/R KHOS
VLPSOH RFFXSDWLRQDO LQIRUPDWLRQ QRWDEO\ WHQGV W
ORQJHU SHULRGV %HUQH\ DQG %ODQH <HW MXVWLI
LQVWDQFH LOO LQGLYLGXDOV PD\ GHFODUH WKH\ IDFHG C
EHFDXVH Rl WKHLU KHDOWK FRQGLWLRQ HVSHFLDOO\ FR(
BHFRQG SRWHQWLDO ELDVHV UHPDLQ LQ WKH HVWLPDWLR
ILUVW KDOI Rl WKH SURWHRVNORQROHPD URKQJ ZRUNHUV I



&KDSWHU ,, :RUN VWUDLQV DQG FKURQLF GLYV

IQGLYLGXDOV DUH PRUH UHVLOLHQW WR WKHVH VWUDLQV

ZRXOG PRVW OLNHO\ EH KLJKHU IRU DQ HTXLYDOHQW H[S|
WDUJHWHG , DP DOVR XQDEOH WR FRPSOHWHO\ DFFRXQW
IQ WKH WUHDWHG SRSXODWLRQ EHFDXVH LI WKH PRVW H]
WKHRU\ 5RVHQ WKLV ZHDOWK VXUSOXV FRXOG EH X
LQYHVWPHQWY $OWHUQDWLYHO\ WKH WUHDWHG DQG FRQ
+HQFH LW LV SRVVLEOH WKDW WKH PHDQ UHVXOWV , ILQC
ZHDOWK W\SH YDULDEOHVY DUH HQGRJHQRXV WKLV K\SRWI
DOWHUQDWLYH VSHFLILFDWIHRN D@ WXGIGVWKIE\ EN U)D HR¥F& |
LUUHOHYDQW $OVR KHDOWK UHODWHG ULVN\ EHKDYLRX
LPSOHPHQWLQJ D YDULDEOH IRU WREDIFEBR | FRUHMXPHEW PRG
$QRWKHU LPSRUWDQW SRLQW DERXW SRWHQWLDOO\ UHPD
YDU\LQJ LQGLYLGXDO XQREVHUYHG KHWHURJHQHLW\ VWLO
XQREVHUYHG VKRFN LPSDFWLQJ ERWK H[SRVXUHV WR ZR
KHWHURJHQHRXV HIIHFWV GHSHQGLQJ RQ LQGLYLGXDOV FI
H[DPSOH WR DQ HFRQRPLF FULVLV ZKLFK XVXDOO\ GHJUDG'!
GHWHULRUDWH LQGLYLGXDKLW SBDWWKX WD WRVH WKH HV
ELDVHG XSZOQW®XVW WKXV EH FDUHIXO FRQFHUQLQJ WKH F
7KLUG EHFDXVH RI WKH PHWKRG , XVH DQG WKH VDPSOH V
WR FOHDUO\ DQDO\WH WKH SRWHQWLDO KHWHURJHQHLW\ 1
VWDWXV DFURVV GHPRJUDSKLF DQG VRFLR HFRQRPLF FDW
VKRZQ WR YDWW)DEBWFKHKWLQHQ DQG /H *UDQG )R XL
VHOHFWLRQ SURFHVV LQWR D FHUWDLQ@R@QHHHIO RI W KRV X
VDPSOH LV PDWFKHG ZLWK HOHPHQWYV RI KXPDQ DQG KHDC
KRPRJHQRXV LQGLYLGXDOV SUHVHQW ZRRWZRUNKGYBW IRHD
\HDUV DQG IRU ZKRP WKH SRVW WUHDWPHQW H[SRVXUHV I
VLPLODU LQGLYLGXDOV LQ WHUPV RI UHVLOHHEDRWHK WIRP G® DU
IQLWLDO DELOLWLHV WR VXVWDLQ D FHUWDLQ OHYHO RI VH
VHOHFWLRQ LQWR D FHUWDLQ OHYHO Rl WUHDWPHQW LV L
PDWFK WKW NSRSGHQJ RQ WKH IDFW WKBE® ZFAHHUMKHD FOH YOH
WUHDWPHQW EHFDXVH LW LV HQGRJHQRXV %HEDXVH RI W
URDLQV QRWDEO\ RQO\ WKH 3VXUYLYRUV' DUH FDXJKW

GRZQZDUG ELDVHG HVWLPDWLRQV ,W VKRXOG DOVR EH Q
UMXOWYVY EHWZHHQ PHQ DQG ZRPHQ FDQ VWLOO EH H[SODL



&KDSWHU ,, :RUN VWUDLQV DQG FKURQLF GLYV

UMDUGLQJ WKHLU ZRUNLQJ DQG KHDOWK FRQGLWLRQV DV
H[SRVXUHV ERWK HOHPHQWYV ZKLFK FDQQRW UHDOO\ EH D
J)LQDOO\ , XVH D ZLGH GHILQLWLRQ RI FKURQLF FRQGLWLTF
LQGLFDWRU GRHV QRW DOORZ IRU GLUHFW FRPSDULVRQV Z
VXFK DV VHOI DVVHVVHG KHDOWK VWDWXV RU DFWLYLW\ O]
<HW , EHOLHYH WKDW LW PD\ UHSUHVHQW D JRRG SURJ[\ R
WLPH EHLQJ OHVV VXEMHFW WR YRODWLOLW\ LQ ®RE®GIDUDW
FRRQVLVWHQW

7TKHVH UHVXOWYV MXVWLI\ PRUH SUHYHQWLYH PHDVXUHV EH
W bSSHDUV WKDW PDMRU KHDOWK GHJUDGDWLRQV UHSUH'
W IROORZ H[SRVXUHV WKDW RFFXU DV HDUO\ DVYWKH ILL
PHDVXUHV PD\ ILUVW IRFXV RQ ZRUNHUV LQ SK\WVLFDOO\
ZRUNHUV IDFLQJ SV\FKRVRFLDO ULVN IDFWRUV WKH ODWW
7TKHVH WDUJHWHG VFKHPHYVY PD\ EHQHILW ERWK VRFLHW\ LQ
ZHOO EHLQJ DW ZRUN DQG UHGXFHG KHDOWKFDUH H[SHQ
SURGXFWLYH ZRUNHUV DQG OHVYV VLFN OHDYHV W QRWD
UHWLUHPHQW PXVW EH EDFNHG XS E\ VXFK SUHYHQWLYH
DGYHUVH KHDOWK HIIHFWV OLQNHG WR ZRUNHUV EHLQJ HJ:
ERWK W\SHV RI ZRUNLQJ FRQGLWLRQV ZKLFK LV QRW WKt
7TRGD\ WKH KXPDQ DQG ILQDQFLDO FRVWYV RI H[SRVXUHV V
XQGHUYDOXHG LQ FRPSDULVRQ WR WKH H[SHFWHG LPSOHPE

$FNQRZOHGJHPHQWYV

7KH DXWKRU ZRXOG OLNH WR HVSHFLDOO\ WKDQN 7KRPDYV
KHOS DQG DGYLFH D BRI W BILWUWHXGODQFKDUG 8SHF e
&DPERLV ,QHG (YH &DUROL /('D /(*26 3DULV 'DXSKLQH
'XJXHW 8SHF eUXGLWH IRU WKHLU WHFKQLFDO KHOS ,
ODQFKHVWHU &HQWUH IRU +HDOWK (FRQRPLFV B5HQDXG /F
8QLYHUVLW\ $PVWHUGDP /XNH OXQIRUG ODQFKHVWHU &HC
3BROODN 'UHHV DQG ODWWKHZ 6XWWRQ ODQFKHVWHU &HQ\
HDUOLHU YHUVLRQV RI WKH SDSHU , DOVR ZLVK WR WKDQN
XLQ ,QHG 8SHF eUXGLWH )UDQORLV /HJHQGUH 'RULDQ



&KDSWHU ,, :RUN VWUDLQV DQG FKURQLF GLYV

eUXGLWH IRU WKHLU XVHIXO DGYLFH )LQDOO\ +HODKRWEN W
(FRQRPLFV MRXUQDO



&KDSWHU ,,, +HDOWK VWDWXV DIWHU UHWLU

EKDSWHU+HDOWKWMWWLDWMKWIDUHPH
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7KLV FKDSWHU LV FR ZULWWHQ ZLWK 7KRPDV %$51%<



&KDSWHU ,,, +HDOWK VWDWXV DIWHU UHWLU

QWURGXFWLRQ

7UDGLWLRQDO VWUX$DMWXDAD ORSMHHIRIUPY VRWWBIP LQ GHILFLW
SHQVLRQV KLJKHU FRQWULEXWLRQV RU LQFUHDVHV LQ UH
LQGLUHFW PHDQV RI LQFUHDVHV LQ WKH FRQWULEXWLRQ
%DOODGXU DQG )LOORQ UHIRUPV RU E\ WKH GLL
UHWLUHPHQW )LOORQ UHIRUP LQFOXGLQJ D JUDGXDO
LVVXH Rl IXQGLQJ SHQVLRQV RFFXOWV RWKHU VSHFLILFV R
KHDOWK VWDWXV DQG XOWLPDWHO\ RQ WKH ILQDQFHV F
PDQDJHPHQW RI ORQJ WHUP FDUH ([SRVXUH WR KDUVK ZR
KHDOWK RQ WKH HPSOR\PHQW RI ROGHU ZRUNHUV QRWDEO

7KH HIIHFW Rl WUDQVLWLRQLQJ LQWR UHWLUHPHQW KDV Q
HFRQRPLF OLWHUDWXUH EHVLGHV %ODNH DQG *DUURXVYV
UHPDLQV DQ DEVRUELQJ VWDWH UHODWLYHO\ IHZ HPSOR\
UHWLUHPHQW EHQHILWY DQG SDLG MREV ,W FDQ WKXV EH
7KH VKDUS WUDQVLWLRQ LQWR UHWLUHPHQW FDQ RIWHQ D
WKH FDXVDO UHODWLRQVKLS EHWZHHQ UHWLUHPHQW DQ!
UHWLUHPHQW HQGRJHQHLW\

%HIRUH UHWLUHPHQW KHDOWK VWDWXV DOUHDG\ DSSHDU'
GULYHUV LQ WKH WUDGH RIl EHWZHHQ ZRUN DQG OHLVXUH

$OWKRXIK WKH QDWXUH RI WKH UHODWLRQVKLS EHV
REYLRXV VWXG\LQJ FDXVDO LPSDFWV LV FRPSOH[ 6WUDX
GHFLVLRQ PD\ IUHH LQGLYLGXDOV IURP D MRE VWUDLQ V
EHWZHHQ ZRUN DQG KHDOWK WKH ILUVW FDQ LQGHHG EH E
RIFUWDLQ ZRUNLQJ FRQGLWLRQV PD\ DOVR GHWHULRUDWH

7KH UHWLUHPHQW GHFLVLRQ LV LQGHHG SDUWO\ PRWLYD
WHQGLQJ WR UHPDLQ LQ HPSOR\PHQW ,Q FRQWUDVW D SF
DQG FDXVHV HDUO\ H[LW IURP WKH ODERXU PDUNHW 0DQ\
DKHDOWK\ ZR WNMNW HNHFWRI WKH VHOHFWLRQ RQ WKH ODE
ZRUNBBSRRU KHDOWK VWDWXV PD\ VSHHG XS WKH UHWLUHI

"-RQ+HW DO QRWDEO\ 'Z\HU DQG OLWFKHOO VKRZ
DGYDQFH IURP RQH RU WZR \HDUV WKHLU SODQ WR UHWI
+RXVHKROG 3DQHO *DUFtD *yPH] VWXGLHV WKH HIIHF
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Q QLQH (XURSHDQ FRXQWULHY 7KH UHVXOWY REWDLQHG I
VKRFNV KDYH D QHIJDWLYH FDXVDO HIIHFW RQ WKH SUREDE
SUREOHPVY DUH PRUH OLNHO\ WR OHDYH HPSOR\PHQW DQG \

ORUHRYHU LW LV GLIILFXOW WR LVRODWH WKH KHDOWK U
QDWXUDO GHWHULRBDWLRD DRWH DAORYREBVHUYDEOH LQG
DUH DOVR DEOH WR H[SODLQ QRW RQO\ WKH UHWLUHPHQV
LQGLFDWRUV VXEMHFWLYH OLIH H[SHFWDQF\ ULVN DYH
GLVXWLOLW\ )LQDOO\ UHWLUHPHQW FRQVLGHUHG DV QRQ
VREFLDO XWLOLW\ ORVV ZKLFK FDQ OHDG WR GHFOLQLQJ FR.

,Q WKLV SDSHU ZH VWXG\ WKH UROH RI UHWLUHPHQW RQ
LQGLFDWRUV ,Q RUGHU WR WDNH FDUH RI WKH LQKHUHQW
YDULDEOH DSSURDFK UHO\LQJ RQ GLVFRQWLQXLWLHV LQ
LQFHQWLYHY DW FHUWDLQ DJHV DV D VRXUFH Rl KHWHURJ}
3DWK V%DM HWN BDR HHHOHBIBEG DWDVHW ZH DUH DEOH WR
YDULHW\ RI FRYDULDWHY LQFOXGLQJ H[SRVXUHV WR GHW!
ZKROH FDUHHU :H DOVR DKFHWQRZR HGIHLWK HR IOWKHONIIHFW R
SRMLEOH PHFKDQLVPV H[SODLQLQJ 7IRVR XHIINOWXORG JKH DR
HYDOXDWHYV WHHH WILIHFRAH @W GHFLVLRQ RQ WHKRIQSKRMLRRY D
UHWLUHHV) DOWHRUDEBRKQW ELDVHV DVVRFLDWHG 2ALWK WK
WR ZRUNLQJ FRQGLWLRAN BQ® MWHKHSQRWXUIWH RQDO FDUHHU

7KH SDSHU LV RUJDQL]Iﬂ3LDVGII—RCDLCFFDZ/\X/HCBH/\FNVDIQQHPSLULFDC
UBIDWLRQVKLSY EHWZHHQ UHWLLH—IBQQWS@FQNBLI—R@EB@WKU\L\HBV
GWDEDVHDGGPFFWFLLRLQEHV WK H HPSLLWIB(BQVWUIE)WI—Q]WVBM\/FK\MLI

6HF\,ﬂJRRQQFOXGHV

WONRIURX@Q&G OLWHUDWXUH

JUHQFK UHWLUHHY KDYH D UDWKHU DGYDQWDJHRXV UHOD
FRXQWULHYVY 7KH UHWLUHPHQW DJH LV FRPSDUDWLYHO\ OF
PRVW RWKHU FRXQWULHYVY OLNH -DSDQ 6ZHGHQ WKH 8 . W
HISHQGLWXUHV GHYRWHG WR WKH SHQVLRQ V\VWHP LV

Lwy ZHDOWK 7KH QHW UHSODFHPHQW UDWH LV ZKLF
FRXQWULHYVY ZLWK ,WDO\ DQG 6ZHGHQ ,Q FRQWUDVW WKH
VFKHPHY KDYH ORZHU UHSODFHPHQW UDWHYV DQG WKH VK
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PXFK KLIJKHU WKDQ LQ FRXQWULHV ZKHDWR % HIRY MWRQHV\YKLH
SRVLWLRQ LV FRQYHUJHQW ZKHQ FRQVLGHULQJ OLIH H[SH
7KH OLIH HI[SHFWDQF\ RI D \HDU ROG RU PRUH )UHQFK FR
WKH RQH REVHUYHG LQ RWKHU FRXQWULHYVY H[FHSW IRU -LC

\HDUV FRPSDUHG WR \HDUV LQ )UDQFH 7KH SRYHUW\
DPRQJ DOO WKH FRXQWULHY PHQWLRQHG KHUH LQ )UD
WKH 2(&'

(YHQ WKRXJK WKH LVVXH Rl WKH OLQNV EHWZHHQ KHDOW
PDFURHFRQRPLF LPSOLFDWLRQV WKH )UHQFK HFRQRPLF
FRPSDUHG WR WKH QXPEHU RI LQWHUQDWLRQDO VWXGL}
GHWHULRUDWLRQ RI KHDOWK VWDWXV FRQWULEXWHV ILU
GHFUHDVHV LQGLYLGXDOVY ZRUN FDSDFLW\ RU SURGXFWL
LQGLFDWHY WKDW HDFK LQGLYLGXDO KDV D KHDOWK FDSL\
DIIHEWV WKH YADWKHH U BOWEWLDO VWRFN HIIHEFWVY LQVWD
GHSUHFLDWLRQ UDWH RI WKLV KHDOWK FDSLWDO EXW DO
KXPDQ FDSLWDO SULPDU\ RU VHFRQGDU\ SUHYHQWLRQ

LQGLYLGXDOV WR LQFOXGH D UHDOORFDWLRQ Rl WLPH VSH
RI WKH KHDOWK FRQGLWLRQ WKHUHIRUH UHGXFHV WKH OL
HPSOR\PHQW FRQGLWLRQV FDQ DIIHFW KHDOWK VWDWXV D¢
DEVHQWHHLVP 6WUHVVIXO ZRUN VLWXDWLRQV FDQ DO\
FRQVXPSWLRQV DQG WKH QXPEHU RI GDLO\ DOORZDQFHV IR

7KH VSHFLILF UHODWLRQVKLS EHWZHHQ QRQ HPSOR\PHQW
DWWHQWLRQ LQ JUDQFH XQOLNH LQ (XURSH %DUQD\
GHWHULRUDWLRQ RI ZHOO EHLQJ 3HUVLVWHQW XQHPSOR\P
KDYH D GHOHWHULRXV HIIHFW RQ KHDOWK IRU H[BRASOH R\
DO 8QHPSOR\PHQW DQG LQDFWLYLW\ KDSSHQLQJ HD
SURPRWH WKH RQVHW RI GHSUHVVLYH V\PSWRPV WKHUHDI\
86 ORQJLWXGLQDO GDWD )XUWKHUPRUH MRE ORVV LQF

)LQDOO\ PDQ\ VWXGLHV DJUHH RQ D QHJDWLYH HI
%|FNHUPDQ DQG ,OPDNXQQDV %URZQLQJ DQG +HLQF

D E .DOZLM DQG 9HUPHXOHQ

7KH HIITHFWV Rl UHWLUHPHQW RQ KHDOWK VWDWXV DUH QF
DGYDQFHG SHWLUHPHQW FDQ ILUVW IUHH LQGLYLGXDOV |
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WHLU KHDOWK FRQGLWLRQ LQ WKH VKRUW UXQ 7KLV YLUW
LQGLYLGXDOV KDYH D FDSDFLW\ WR LQYHVW LQ WKHLU K
HPSLULFDO VWXGLHV VKRZ WKDW UHWLUHPHQW LV EHQHIL
&KDUOHYV &RH DQG #MPDOUR QVOHWLS 1HXPDQ
&RH DQG =DPDURMHRDVXUH WKH KHDOWK HIIHEW Rl UHWLUI
GHFUHDVHV WKH OLNHOLKRRG RI UHSRUWLQJ SRRU SHUFHL
FDXVDOLW\ +RZHYHU WKLV HIIHEFW LV QRW REVHUYHG ZLW
YRXQG DQG :DLGPDQQ IRXQG D SRVLWLYH EXW WUDQYV
LQ PHQ 7KH UHWLUHPHQW GHFLVLRQ FDQ DOVR JHQHUDWH
D UHGXFWLRQ Rl VRFLDO FDSLWDO DQG WKHUHIRUH D GHW
FDVH Rl D QHIJDWLYH LPSDFW RQ WKH OLYLQJ VWDQGDUG\
LQFOXGLQJ PHQWDO KHDOWK FRJQLWLWA DELOLDHEMWY  %H
DO 0D]]JRQQD DQG 3HUDFFKL 5RKZHGGHU DQG :LOO
HITHEW Rl UHWLUHPHQW RQ KHDOWK VWDWXV VHHPV WR SU

7R RXU NQRZOHGJH RQO\ YHU\ IHZ VWXGLHV WUL®BB WR Z
UHWLUHPHQW RQ KHDOWK LQ )UDQFH DQG VKRZ WKDW UHW
QRQ TXDOLILHG SHRSOH

"DWD

7KHDQWp HW ,WLQpUDDUHY BURIHYVXROGHIOQ WKLV VWXG\
SDUWLFXODUO\ GHWDLOHG LQGLYLGXDO GHVFULSWLRQV %
VH[ DFWLYLW\ VHFWRU SURIHVVLRQDO FDWHJRU\ HGXFDW
SURYLGHG DERXW SK\WLFDO DQG PHQWDO KHDOWK 7KH V)
OLQLVWULHV LQ FKDUJH RI +HDOWKFDUH DQG /DERXU DQG
FRQGXFWHG RQ WKH VDPH VDPSOH RI SHRSOH DJHG \|
PHWURSROLWDQ )UDQFH 7KH ZDYH ZDV JUDQWHG ZL
SV\FKRVRFLDO ULVN IDFWRUV 7ZR TXHVWLRQQDLUHYV DUH I
LQWHUYLHZHU DQG DFFXUDWHO\ LQIRUPV WKH LQGLYLGXLE
KHDOWK VWDWXV RI WKH UHVSRQGHQWY ,W DOVR FRQW
LQGLYLGXDO FDUHHUV DQG OLIH HYHQWV FKLOGKRRG H!
FRQGLWLRQV DQG VLJQLILFDQW OLIH HYHQWYV 7KH VHFRQ
WDUJHWLQJ ULVN\ KHDOWK EHKDYLRXUV ZHLWOWWBEIDUH
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QIRUPV WKH FXUUHQW RU SDVW WREDFFR DQGHWBGHERKRO |
WRWDO RI SHRSOH ZHUH LQWHUYLHZHG LQ DQG

'H PDNH XVH RI WKH ELRJUDSKLF GLPHQVLRQ RI WKH |
FDUHHUV \HDUO\ :H DUH WKHUHIRUH DEOH WR NQRZ IRU H
DQG ZRUNLQJ FRQGLWLRQV HYHU\ \HDU IURP WKHLU FKLOG
IDU DV ZRUN VWUDLQV DUH FRQFHUQHG WKH VXUYH\ SUR
H[SRVXUH QLJKW ZRUN UHSHWLWLYH ZRUN SK\VLFDO ORD
XVDJH ZRUN XQGHU SUHVVXUH WHQVLRQV ZLWK WKH SXE(
IDPLO\ OLIH DQG UHODWLRQVKLSV ZLWK FROOHDJXHV 7KH
LV DOVR NQRZQ

,Q RXU VDPSOH ZH RQO\ UHWDLQ LQGLYLGXDOV IBUHVHQW L
LQGLYLGXDOV ,Q RUGHU WR DYRLG WRR KHWHURJHQHRXV V

IRU ZKRP ZH EHQHILW IURP DOO WKH LQIRUPDWLRQ QHHG
7KXV ZH ZRUN RQ D VDPSOH RI LQGLYLGXDOV RI WKF

"HVFULSWLYH VWDWLVWLFV

7KH JHQHUDO GHVFULSWLYH VWDWLVWLFV |RQ BOKH ) L VA DV
IRXFROXPQV JUDQW LQIRUPDWLRQ DERXWJWXHVZWKOBGHQWXP E it
LQGLYLGXDOV EHORQJLQJ WR WKH FDWHJRU\ LQ URZ DQG
DYHUDJH LQ WKH UHWLUHG RU QRQ UHWLUHG SRSXODWLI
EHWZHHQ WKH WZR

7KH PRVW LPSRUWDQW HOHPHQW WR QRWLFH LQ WKHVH \
DSSDUHQWO\ VA\VWHPDWLFDOO\ VHOI UHSRUW D ZRUVH JHC(
KHDOWK VWDWXV WKDQ QRQ UHWLUHHV 2EYLRXVO\ WKHYV
FKDUDFWHULVWLFV QRWDEO\ WKH \HDU GLIITHUHQFH LQ D
WKH UHWLUHG SRSXODWLRQ GHFODUH SRRU OHYHOV RI V
UHWLUHG SRSXODWLRQ D FKURQLF GLVHDVH DJDLQVYV
DFWLWMWLHV7KHVH ILQGLQJY DUH QRW TXLWH VLPLODU IRl
QGLFDWH WKDW WKH UHWLUHG SRSXODWLRQ VXIIHUV IURF
HSLVRGHYV WKDQ WKHVBRDAWI RO JUFRRXEXUH WR KDUVK S
SWKRVRFLDO ZRUNLQJ FRQGLWLRQV LV PXFK KLJKHW DPRQ
LV OLNHO\ WKDW WKH ODVW \HDUV RI SURIHVVLRQDO OLII
UHWLUHHY DUH PRUH SURQH WR KDYLQJ VRFLDO DFWLYLW
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DUWLVWLAWFWLYLWKDYH PRUH SK\VLFDYV DFWLYHVOIHW RIW
PRVW OLNHO\ DW OHDVW SDUWO\ LQGLFDWLQ
VPRNHUV KDYLQJ D VKRUWHU OLIH H[SHFWODQFWEDNXY® WKH
UHVW RI WKH SRSXODWLRQ

VPRNHUWYV

7TDEOH*HQHUDO GHVFULSWLYH VWDWLVWLFV

O9DULDEOH

OHDQ 6WG

b

0LQ

0D[

1

oHpg 9HDQ
sHwLl  QRQ LI
UHWL

SHWLUHPHQW

S5HWLUHG

$IHG RU PRUH
$IHG RU PRUH
$JHG RU PRUH

+HDOWK VWDWXV

SREBHUFHLYHG KHD
&KURQLF GLVHDVH?
$FWLYLW\ OLPLWDYV
$Q[LHW\ GLVRUGHU
'"HSUHVVLYH HSLVR

"HPRJUDSKLFV
OHQ

$JIH

1R HGXFDWLRQ
3ULPDU\ VHFRQGDL
(TXLYDOHQW6 W& )U
6XSHULRU

2QH RU PRUH FKLO:

(PSOR\PHQW
3XEOLF VHFWRU
3ULYDWH VHFWRU
BHEBPSOR\HG
&DUHHU WO LORRRE"
6WDEOH FDUHHU
3RRU SK\VLFDO ZR
3RRU SV\FKRVRFLD

OHFKDQLVPV

'DLO\ VRFLDO DFWL
6SRUW

7TREDFFR FRQVXPSV
5LVN\ DOFRKRO FR
2YHUZHLJKW

1RWH VLJQLILFDQW DW
SHDGL®HWLUHHVWRUHHSRUW SRRU SHUFRLY} R KHDOMWKHWMQGUH LQ JRRG SHUFL!

GLIITHUHQFH RI

VLIJQLILFDQW DW

SHUFHQWDJH SRLQWV LV VLIJQLILFDQW DW WKH
JLHB®QWp HW ,WLQpPUDLUH 3URIHVVLRQIQHO VXUYH\

VLIJQLILFDQW DW

LQGLYLGXDOV DJHG

JLIXYIHWKRZV WKH HYROXWLRQ RI WKH SURSRUWLRQ RI

OHYHO

UHW

(DFK SRLQW UHSUHVHQWYVY WKH SURSRUWLRQ RI UHWLUHHYV

WDW RI

UHWLUHHYrBWDRBJBJH WR (DFK
EHHQ FRQVLGHUHG DQG

\HDU FDWHJRU\

lUR

ILWWHG VHSDUDWHO\ LQ RUGHU
JURZWK RI WKH SURSRUWLRQ DW VSHFLILF DJHV $V H[SHF
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DHYVY VHHP WR HPHUJH DV WKH PRVW FRPPRQ KBIXHH EHLQJ

EXW PRVWO\ DJH ZKLFK FRUUHVSRQGVY WR WKH OHJD(
ZKHQ WKH SURSRUWLRQ RI SHQVLRQHUV LV RQO\ RI DERX\
IPRXQWV WR PRUH WKDQ RI WKH WRWDO QXPEHU RQO\ L

IRUHR) DQG ZRPHQ DGESD—I\QIHM{.DK;OI—DQQJXUﬂ .

J)LIXBH BURSRUWLRQ RI UHWLUHHV LQ WKH VDPSOH DFFRU

&EXPXODWHG SURSRUWIL
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Y)IHO6DQWp HW ,WLQpUDLUHQBLRIH/NOROEHBGY XU Y H\

(PSLULFDO VWUDWHJ\

%LDVHV

$V HYLGHQFHG LQ WKH OLWHUDWXUH GHWHUPLQLQJ WKH
KHDOWK FRQGLWLRQ LV QRW WULYLDO ,Q IDFW EHVLGHV \
RI WKKHDOW K IFFDGDWBG WR DJHLQJ HVWLPDWHY DUH VXEMH
RI WKH UHODWLRQVKLS EHWZHHQ KHDOWK VWDWXV DQG
HQGRJHQHLW)\ PD\ EH UDLVHG 7KH ILUVW LV WKH H[LVWLQ.
DQG KHDOWK VWDWXV , QV RIHWN UFHX @/DW HW KB\ GEESLYLBED O
LQLWLDO KHDOWK FRQGLWLRQ OHDGLQJ WR D KHDOWK
XQREVHUYHG IDFWRUV LQIOXHQFLQJ QRW RQO\ KHDOWK V\
LQGLYLGXDOV KDYH GLIIHUHQW FKDUDFWHULVWLFV QRWDI
DYHUVLRQ SUHIHUHQFHV RU GLVXWLOLW\ DW ZRUN WKHQ V
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,GHQWLI\LQJ YDULDEOHY DSSURDEFK

$GYDQWDJHV

7R DGGUHVV WKHVH PHWKRGRORJLFDO GLIILFXOWLHV ZH

REMHFWLYH EHLQJ WR GHWHUPLQH WKH FDXVDO HIIHFW |
FRQGLWLRQ 7KH LGHQWLILFDWLRQ VWUDWHJ\ RI WKLV PHW
ZKLFK LQGLYLGXDOV XQGHUJR D FKDQJH GHFLVLRQ WR U}
VRXUFHV Rl H[RJHQHLW\ &RH DQG =DPDUUR 7KH JHQ
H[SORLWDWLRQ RI GLVFRQW MQUXLIWWPHIOLDHWY K H HDROHGRAF [5WM E R
WR ODZV JUDQWLQJ LQFHQWLYHV WR UHWLUH DW D FHUW
UHWLUHPHQW DJH LQ )UDQFH H[LVWV \HDUV ROG IRU WK
JLOORQ UHIRUP LQ ZH XVH WKLV LQGLFDWRU DV WKH
SURFHVV +RZHYHU LW LV QRWHZRUWK\ WKDW DJH DQG P
QRW WKH RQO\ HOHPHQW SUHGLFWLQJ WKH UHWLUHPHQW ¢
H[RJHQHQHLW\ WKH LQVWUXPHQWDO YDULDEOH PHWKRC
'LVFRQWLQXLW\ 'HVLJQ PHWKRG 5" RQ SDQHO GDWD

LQVWUXPHQWDO YDULDEOHV DQG 5'" EHLQJ WKDW LW LV St
WUHQGV EHIRUH DQG DIWHU UHDFKLQJ WKH WKUHVKROG

LQVWUXPHQWDO YDULDEOHV PHWKRG (LELFK 1HYHU
JUHDWHU IOH[LELOLW\ LQ HVWLPDWLRQV DQG GR QRW IRF
UHWLUHPHQW RQ KHDOWK

+\SRWKHVHV

7KH XVH RI LQVWUXPHQWDO YDULDEOH PHWKRGV LV EDVHG
OLWHUDWXUH 7KH ILUVW FDOOHG WKH UHOHYDQFH DVVXI
FRUUHODWHG ZLWK WKH HQGRJHQRXV YDULDEOH ,Q RXU F
DJH RI UHWLUHPHQW DW IXOO UDWH LW DSSHDUV LQWULQ'
7KH VHFRQG FDOOHG WKH YDOLGLW\ DVVXPSWLRQ DVVX
FRUUHODWHG ZLWK WKH HUURU WHUP 7R WKH H[WHQW WK
OHYHO RI WKH VWDWH DQG LV QRW FRQGLWLRQHG E\ KHDO
WHVWDEOH GRBVSDQRWL DSBEHDA ZRUU\LQJ HVSHFLDOO\ F
VWUDWHJI\ LV YHU\ ZLGHO\ XVHG LQ WKH OLWHUDWXUH W
SDWLFXODU DJH IRU LQVWDQFH DJH VKRXOG QRW VSHFL
UHODWHG KHDOWK VWDWXV GHJUDGDWLRQ WUHQG
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,G@WLI\LQJ YDULDEOHYV
‘H FRQVLGHU LQ WKH )UHQFK FRQWH[W WKUHH SRVVLEOH
WKH OHJLVODWLRQ QB E\ WKDHOGDWD UWWMIOH ILUVW VLJIQL
HDUO\ UHWLUHPHQWY %HIRUH WKH )LOORQ UHIRUP DJl
KDV WKH JUHDWHVW GLVFRQWLQXLW\ LQ WKH QXPEHU RI Ul
IRU ODWH UHWLUHPHQW GHAHVHEMYR AV HWRIGHOOWHGHHY KD
SUHFLVHO\ DW DJH DW DQG DW DJH 1RWH WKD)

IDFW RI EHLQJ DJHG DQG ROGHU ZLOO EH XVHG DV DQ LG
UREXVWQHVV FKHFENYV

J)LIXOH 'LVWULEXWLRQ RI UHWLUHPHQW DJHYV

¢

¢5HWL

'LVWULE

2
teoo e X2 SO

JLHOB®QWp HW ,WLQpUDLUHQBURIH/AORQLEHBGV X U Y H\

(VWLPDWLRQ
‘H FRQVLGHU ILUVW D VLPSOH VSHFLILFDWLRQ UHO\LQJ RQ
VWDWXV LQ U, RUFWRDOWEG DLQ& LLFDGH RAAGWEBE VHOI GHFO

UHWLUHPHIQWRYWDRAEULQJ WKH PRGHO E\ D YHFWRU RI RWK

Wyl UE U4yE BBE ¥
SEREP 1

LLMLdVEBE’a‘JQF
+RZHYHU IRU WKH UHDVRQV PHQWLRQHG DERYH WKLV VS
HQRXJK WR GHWHUPLQH D FDXVDO HIIHFW RI UHWLUHPHC
FKDUDFWHULVHG E\ HQG RUIBHH¥H.WWMHE ED X M U QLMD DDAHSG X QRE V
JRUPDOO\ RXU LGHQWLILFDWLRQ VWUDWHJI\ LV WKHQ EDV
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HIFHHGLQJ D KKW@ePHQ® QBRW IXO0O0\ GHWHUPLQH WKH UHWL
GLVFRQWLQXLW\ LQ WKH SUREDELOLW\ RI EHLQJ UHWLUHG
WKLV GLVFRQWLQXLW\ ZH DOVR HVWLPDWH WKH IROORZLQ

431 U'E aUo gy ey E TOFE Vi
SEBJPr

“ob o emdqQr

7KH GXPP\ YL’I]Q#HLELQ:MWPH)NHV WIQHKPV@G)_QHELVLBBVXSEI@-VEDWV#R@G
&RQVHTXHQWO\ ZH HVWLPDWH VLPXOWDQHRXVO\ D V\VWHP
;. Up L UE U4yE BB E ¥y
49L U'E aUo gy tygy E TBE V)
SERf P . sEBUPY
L&LdrEE%ﬂpQr Yk emlor

(PSLULFDOO\ WR HVWLPDWH WKLV VLPXOWDQHRXV WZR HT
PRGHO HVWLPDWHG E\ PD[LPXP OLNHOLKRRG 7KH XVH RI \
ERWK H[SODLQHG DQG H[SODQDWRU\ YDULDEOHY DUH ELQD
LV HTXLYDOHQW WR FRQYHQWLRQDO WZR VWDJH PHWKRGV
Up L UE UdyE BBE

4L UVEa+@RE UYE V]

SER[pPr SEBJPr
£ 4L Y
Ut % ERf, Qr S reRfQr

J

‘H VLPXOWDQHRXVO\ H[SODLQ W K G KRIEDIDBA K MM DRN XBWH L:®1J L
YHFW@KWIPHSUHVHQWLQJ WKH LGHQWLI\LD\ &/HDQWD ELCHDW DR
7KHVH YDULDEOHY WDNH WKH IRUIPLRIGCEXFEXWESAMDAEYQ J Y D
ROG DRWKHUZLVH WKH WKUHVKROG GHSHQGLQJ RQ WKH O
WKH H[DPSOH RI WKH IXO0 UDWH DJH Rl UHWLUHPHQW

WDNH sYDIOXM®IH VAXIHG RU RWHKWUZQBH RWKHU WKUHVKR
GHWHUPLQHG LQ WKH VDPH PDQQHU %LYDULDWH SURELW
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UHVLOXDOR L H L %KNAYE Mr ,Q DGGLWLRQ UHVLGXDOV R
HSHFWHG WR IROORZ D EL QRUPDO GLVWULEXWLRQ

%%\oﬂ@élih
9DULDEOHYV
)LYH KHDOWK VWDWXV LQGLFDWRUV DUH XVHG LQ WKLV V
UHWLUHPHQW GHFLVLRQ RQ JHQHUDO KHDOWK FRQGLWLRQ
(XURSHDQ +HDOWESSR®@GRHVHMIHDVVHVVHG KHDOWK VWDW
RSSRMHU\ JBRIRRSHUFHLYHG KHDOWK FRQGLWILEDG BQGWKH
YHU\ ERG WKH RWKHU KDQG FKURQLF LOOQHVVHV ELQDL
ELQDU\ :H DOVR XVH WZR PHQWDO KHDOWK LQGLFDWRL

'LVRUGHUV *$' LQ WKH VL[ SUHYLRXV PRQWKYV RRUH 0 DMK
SDVW WZR EESNQC;HEFB $SSHQGL][

SHDUGLQJ RXU YDULDEOH RI LQWHUHVW ZH XVH D TXHVWLI
DW WKH WLPH RI WKH VXUYH\ DQGSEXLW&GHDL@GRRLGERD
UHSRUWHG EHLQJ UHWLUHG RRWSKIHHUUHWH. UHG DW WKLV GD\

H FRQWURO DOO RXU UHVXOWYV E\ VH[ DJH DJH VTXDUHG
KHDOWK VWDWXV DQG WKLV UROH LV QRW QHFHVVDULO\

OHYHO LQ WKUHH GXPPLHV WKH PRUH HGXFDWHG LQGLYLG
RI KHDOWK VWDWXV WKDQ WKH OHVV HGXFDWHG KDYLQJ

SULYDWH RU VHOI HPSOR\HG ZKHQ DSSOLFDEOH DV LW LV
WKDQ RWKHUV 5HO\LQJ RQ WKH UHWURVSHFWLYH SDUW R
VSHQW WKH PDMRULW\ RI WKH FDUHHU LQ ORQJ WHUP MRE\
IRU FDUHHU IUDJPHQWDWLRQ WKHVH DUH HVSHFLDOO\ LPS
KHDOWK VWDWXV EXW DOVR RQ WKH DJH RI UHWLUHPHQW

WKH SURIHVVLRQDO SDWK LQFOXGLQJ ZRUNLQJ FRQGLWL
LQLWLDO VWXGLHV WR WKH HQG RI WKHLU FDUHHU ([SRV
FRQGLWLRQV GXULQJ WKH ZKROH FDUHHU WKH IDFW Rl KD
RU \HDUV WR PXOWLSOH VLPXOWDQHRXV VWUDLQV RI W
K\SRWKHVLV EHKLQG LW LV WKDW LQGLYLGXDOV KDYLQJ ID

7KH GDWD PDQDJHPHQW KDV EHHQ GRQH XWHRJIL&$EP SO HKHQMFHRUD R HAWNUD\N T
SSURBDLOWWELSURRPAPDQGY IRU WKH PDLQ UNVXSWAN I\ 2R0 M DYHWKHSUREDELOLV
DV UREXVWQHVV FKHFNV



&KDSWHU ,,, +HDOWK VWDWXV DIWHU UHWLU

UBILHYHG E\ UHWLUHPHQW KHQFH LQGXFLQJ KHWHURJHQH
VWDWXV

7TKH SRWHQWLDO PHFKDQLVPV H[SODLQLQJ WKH UROH RI U
E\ GDLO\ VRFLDO DFWLYLWLHY DVVRFLDWLRQV YROXQWH
DFWLYLWLHV SK\VLFDO DFWLYLW\ DQG KHDOWK UHODWHG

SHVXOWYV

ODLQ UHVXOWYV

7TDEQH EHORZ SUHVHQWYVY WKH HFRQRPHWULF UHVXOWYV II

QDYH XQLYDULDWH SURELW PRGHOV DQG WKHQ ELYDULDW!
EDVHV XVLQJ WKH OHJDO DJH RI UHWLUHPHQW DW IXOO UD
IRKWSUREDELOLW\ WR EH UHW[LTUHEOQHL U VM ¥YAVHSL[DUH DYD

1DYH XQLYDULDWH PRGHOV LQGLFDWH ZKDWHYHW WKH K
UHWLUHPHQW RQ KHDOWKWYVVWDWX\WH [BKEWWREH UHY XOWYV FL
GHOHWHULRXV HIIHFW Rl DJHLQJ H[FHSW IRU FKURQLF GL
SURWHFWLYH HIIHFW Rl WKH OHYHO RI HGXFDWLRQ DQG I
PDMRULW\ RI RQHTV FDUHHU RQ ORQJ WHUP MREV DQG KD
SOD\ DQ LPSRUWDQW UROH ([SRVXUHV WR GHWULPHQWDO
KP DQ H[WUHPHO\ VWURQJ LQIOXHQFH RQ KHDOWK LQF«
FRQVWUDLQWY RQ SHUFHLYHG KHDOWK VWDWXV DQG DF\
SV\FKRVRFLDO ULVNV IDFWRUV RQ DQ[LHW\ GLVRUGHUV DQ
DSSHDUV WR EH YHU\ SURWHFWLYH ZKHQ FRQVLGHULQJ DQ]
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S5HDGIO@UJILQDO HIITHFWV 6WDQGDUG HUURUV LQ LWDOLFV VLIQLILFDQW DW
JLHOG®D QWp HW WLQpUDLUHQBULKIHOAORWV@EHBGY XU Y H\

7KH +DXVPDQ WHNOF KID\W VIRHBEEF Z25Y0I0T | D G ORZHG E\ D &KLS WHVW

SOUYUIDARYUIOR



&KDSWHU ,,, +HDOWK VWDWXV DIWHU UHWLU

- KHQ WDNLQJ LQWR DFFRXQW WKH HQGRJHQRXW YMHW MU H
FDXVDOLW\ EHWZHHQ KHDOWK FRQGLWLRQV DQG UHWLUHF
WKHVH WZR GLPHQVLRQV WKH UHVXOWY DUH WKHUHE\ UD (
KDYH D IDLUO\ VWURQJ QHJDWLYH HIIHFW RQ WKF{ SUREDE
SHUFHQWDJH LSRDOWHW + GL¥RIUGRIWVGHSUHVVLY$rLHSLVRGH
SHWLUHPHQW \HW VHHPV WR KDYH QR SDUWLFXODU HIIHF
GLVHDVHV 7KH HIIHFWV Rl RWKHU FRQWURO YDULDEOHV V|
7KH ELYDUYMWHLOURBLWRGHOV H[SODLQLQJ WKH SUREDELC
RU PRUH LV[PSYBDHOQOEPEHOHOROXPQ FROXPQ LV WKH XQ
HTXLYDOHQW IRU FRPSDULVRQ SXUSRVHV $V H[SHFWHG
VWURQJO\ FRUUHODWHG ZLWK UHWLUSKPIHOQWUHEBBRKRQJ W
SUREDELOLW\ WR UHWLUH HYHQ DIWHU DJH DQG DJH VTXD!
UBIHYDQW $ SRVLWLUY:H RIRIOBYRQ D DHOREHU HRA XKFDWWIQRIQE H H ¢
PDLQO\ LQ ORQESWMHUPQEREN KDYLQJ KDG HWU I WRIDE QWK HF D U
SUREDELOLW\ RI EHLQJ UHWLUHG FDQ DOVR EH QRWHG +R:
UHGXFH WKH SUREDELGY{WILRLEBQQY KBHWLYBHEHHQ H[SRVI
VWUDLQV DW ZRUN DOVR DSSHDUV WRIDFFHOHUDWH WKH U]

&RPSDULQJ WKH UHVXOWYV RI WKH ELYDULDWH SURELW PR
ODWWHU DVVXPLQJ QR FRUUHODWLRQ EHWZHHQ UHVLGXDC
FRQVLVWHQF\ RI WKH UHVXOWY IRU DOO YDULDEOHV EXW
KHDOWK VWDWXV LV FKDQJLOQOGUELFDWILP WG ORREGFHWAHHQ XC

+HWHURJHQHLW\

7KLV PHDQ LPSDFW RI UHWLUHPHQW RQ KHDOWK VWDWX\
DFFRUGLQJ WR VH[ PHQ DQG ZRPHQ KDYH GLIIHUHQW W\S
HGXFDWLRQ OHYHOV EHFDXVH RI WKH SURWHFWLYH UROH
RXWFRPHV DQG PRUH LPSRUWDQWO\ SDVW H[SRVXUHV WR
VHHQ DV D UHOLHI IURP SRVVLEO\ KDUPIXO MREV :H FDC
VHHNRWHWHURJHQHLW\ L WKH HMBEQHEE\VHEXFDRQARQ M+
7DEQH [7TDE@3DQG SRVVLEOH SDVW H75EJMFE® BRI SK\RUFD
SWKRVRFIDBOMDQTOEOH GHPDQGLQJ MREV 7KH PRGHOV
FRRQGXFWHG RQ D VXEVDPSO M $$HQX{EDE O] L[ VIDEDYH U Y DID/OV
WH IROORZLQJ PRGHOV PDNH XVH RI WKH IDFW RI EHLQJ DJ
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%YHFDXVH WKH GHWHUPLQDQWYV RI
DQG EHFDXVH KHDOWK FRQGLWLRQ VXIIHUV IURP GHFODU
'"HYDKW DO 6KPXHOL LW LV ILUVW LQWHUHVWLQJ WR

Rl WKH HIITHFW R

VH[

7DE@H

UHVXOWYV IRU H HARE DHMHQ SUIHRUH

PHQYV DQG ZRPHQTV KHD

UHWLUHPHQW RQ KHDOWK VWDWXV DFFRL
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5HDGIO@UJILQDO HIITHFWV 6WDQGDUG HUURUV LQ LWDOLFV

VLIJQLILEFDQW DW

JLHOG®D QWp HW WLQpUDLUHRPUHRI DVHICRQQHO VXUYH\

,Q WKH PDOH SRSXODWLRQ

UHWLUHPHQW UHGXFHV WKH

JHQHUDOL]JHG DQ[LHW\ GLVRUGHUV DQG PDMRU GHSUHVVLY
VHOl DVVHVVHG KHDOWK DQG FKURQLF GLVHDVHV $PRQJ Z

IRU *$' DQG 0'(

,Q WHUPV RI

PDJQLWXGH UHWLUHPHQW G

OLPLWDWLRQ\DIOIEQ®S'RE\OSUEMLQ PHQ ZKHQ LQ ZRPHQ WKH
*$' DQG 0'( LV RI UBRNMSHEBLLYHO\



‘H WKHQ VWUDWLFBRXQJIJIVWRSWKIH OHYHO RI

&KDSWHU ,,, +HDOWK VWDWXV DIWHU UHWLU

(GXEDWLRQ

HGXFDWLRQ RC

LQGLYLGXDOV ZLWK D SULPDU\[RDEDHFR QB Q G\ RHIG WKHWR R R |
RQHWKDW UHDFKHG D OHYHO D WE DHED/MDAIBADMD O H QAW LW RW\
QRGVMKDW WKH VDPSOH VL]HV Rl WKH WZHR SRSXP®WLRQV
LQGLYLGXDOV IRU WKH ORZO\ DQG KLJKO\ HGXFDWHG

7TDEOH

+HWHURJHQHLW\ DQDO\VLV £ /RZ HGXFDWLRQ D\

9D UIOHE
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5HDGIO@UILQDO HIITHFWV 6WDQGDUG HUURUV LQ LWDOLFV

JLHOG
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VLIQLILFDQW DW
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SHDGLOQ@QUJIJLQDO HITHFWV 6WDQGDUG HUURUV LQ LWDOLFV VLIQLILFDQW DW

JLHOG 6DQWp HW ,WLQpUPBLUK GURIWWGLRQQHOLIGXDYM\DJIHG

,Q WKH ORZHU HGXFDWHG SRSXODWLRQ UHWLUHPHQW VHE

OLPLWBSULRRXY WKH SUREDELOLW\ WR GHF GRLUHDREWL Y LW\ O
FLL ,Q WKH KLJKHU HGXFDWHG VDPSOH WKH UROH RI UH\
FswLLDQG HYHQ PRUH LPSRUWDHQREWLR D i QW R O K$H COOQEK

0'( 2WKHU FKDQJHV LQ WKH GHWHUPLQDQW RI KHDOWK V
SRSXODWLRQV KDYLQJ EHHQ LQ ORQJ WHUP MREV DV ZHC
FRQGLWLRQV GXULQJ WKH FDUHHU GR H[KLELW PDVVLYH L
QRW DV PXFK WKH FDVH LQ WKH KLJKHU HGXFDWHG VDPSOF



VHHQ DV WKH
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S5HDGIO@UJILQDO 6WHEP®/N¥UG HUURUV LQ LWDOLFV

VLIQLILFDQW DW
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SHDGLOQ@UJILQDO HIITHFWV 6WDQGDUG HUURUV LQ LWDOLFV

VLJIQL

ILFDQW DW

JLHOEDQWp HW ,WLQpUDLUHQEBUN ILHBKRLBFHHEO DV RBRYBY SK\VLFIDOBGGHRDQGLQJ F

'HVSLWH WKH ORVV LQ DFFXUDF\ RI WKH HVWLPDWLRQV C
LQGLYLGXDOV KDYLQJ IDFHG D SK\VLFDOO\ VWUHQXRXV FL
HITHFWV Rl UHWLULQJ RQ WKHLU KHDOWK FRQGLWLRQ DV |
DUH LPSDHWSIGSWL syLLD@BGLLGHFUHDVHY LQ WKH SUREDEL®C
FKURQLF GLVHDVHV DFWLYLW\ OLPLWDWLRQV *$' DQG 0'(
ORZHU OHYHOV Rl SK\WLFDO H[SRVXUH¥zRQQRIPHIGWDO KF
*$' DQG 0'(
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SHDGLOQ@UJILQDO HIITHFWV 6WDQGDUG HUURUV LQ LWDOLFV

LQ

VLIQL

ILFDQW DW
JLHOEBD QWp HW ,WLQpUDLUK &SUR LEIBYWRLGNF@IIGODVEAR XBGI\ SVI\IFKRVRPUBIGO\ GHPDQGL

$IJDLQ GHVSLWH SUHFLVLRQ ORVVHV UHODWHG WR VDPSC
LQGLYLGXDOV GXULQJ WKHLU FDUHHU DOVR H[SHULHQFH P
KHDOWKUWWBMWXFuw L Fs{LL FuvLLD QFduLL IRU VHOI DVVHVVHG
FKURQLF GLVHDVHYVY DFWLYLW\ OLPLWDWLRQV *$" DQG 0'(
*$' FzZLL DQG OK{LL DUH DIIHFWHG 7KH PDVVLYH LPSDFW)
VXEJURXS VSHFLILFDOO\ RQ VHOI DVVHVVHG KHDOWK DQG F
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WH UHOLHI IURP D YHU\ VWUHVVIXO ZRUN OLIH 7KH LPSDF
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&LYLO VHUYDQWYV
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RI UHWLUHPHQW RQ KHDOWK VWDW KNS &M QFGRIDE OPBIGGE\ W K

7TDEQH

OHFKDQLVPV
‘H LQYHVWLIJDWH VHYHUDO SRVVLEOH UHDVRQV PHFKDQLYV
VXFK D SRVLWLYH LPSDFW RQ UKHWIHIBHWYY KADHOGIK VWK H/ HH
UHWLUHPHQW RQ GDLO\ DAWLYLRQHKWHDQ®W KWKHQD W@ & UEW N
WH IROORZLQJ PRGHOV PDNH XVH RI WKH IDFW RI EHLQJ DJ
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5HDGIOPUJILQDO HIITHFWV 6WDQGDUG HUURUV LQ LWDOLFV VLIQLILFDQW DW
JLHOE®D QWp HW WLQpPpUDLUHQBULKRIBBMBRWVQHO VXUYH\

5SHWLUHPHQW KDV D SRVLWLYH UROH RQ WKH SUREDELOLW!
WKH SUREDELOLW\ WR KEYHLSK\WWLFOAOAWEWYLILQ@HHXLWK W
(LELFK /DEOH (YHQ WKRXJK LW LV QRW SRVVLEQC
HI®PQQ ZK\ UHWLUHHYV KDYH D EHWWHU KHDOWK FRQGLWLRC
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W EH FRUUHODWHG ZLWK EHWWHU KHD ®WKDWONDMNDXBMWD QG Z
DO SHWLULQJ LV DOVR IRXQG WR GHFAHXXH AKKIHY SOUGRVEF
LQ OLQH ZLWK D JHQHUDO KHDOWK VWDWXV LPSURYHPHQ
UHWLUHPHQW JHQHUDWHY IURP WKH VWUHVV RI WKH ZRUN
WKH LQFUHDVH LQ VSDUH WLPH DQG GHVSLWH WKH IDFW W
PRUH QXPHURXV WR KDYH D UEYN\ D@GFE RKR & HF BNURZFHW LIRW
7TDEQH7KHVH UHVXOWY DUH FRQJUXHQW ZLWK WKH OLWHU]|
WRNLQJ LQYROYHV KLIKHU %6 WOBIGHOM X\&WXQMNHHP V®& HKIHD F \
*RGDUG

SREXVWQHVV FKHFNYV
)LUVvwW ZH WHVW RWKHU UHWLUHPHQW WKUHVKROGV DV W|
LQ WKH J)UHQFK FDVH \HPUXY|HDV DPFDGBG)X[DNDI-D-GJXU AL Q,
$SSHQGL] ‘H HVYWLPDWH ELYDULDWH 3URELW PRGHOV W
LWKH UHWLUHPHQW PRGHOV 7KH PDLQ UHVXOWY DUH XQF
HITHFW RI WKH \HDU WKUHVKROG ZKLOH D VWURQJ HII
WKUHVKROGYV WKLV SRWHQWLDOO\ UHQGHULQUJ|WKHP XVHI?

D DRG 70EOH

" H WKHQ SXW RXU UHVXOWV WR WKH WHVW RI OMKQHDU S
JHQHUDOL]HG PHWKRG RI PRPHQWV *00 ZLWK KHWHURVF
RUGHU WR WDNH DGYDQWDJH RI WKH SRVVLELOLW\ RI XVLC(
DQG \HDUV ROG WKUHVKROGV E\ LQLWLDWLQJ GLIIHUHQV
VWYHUDO WHVWV DV ZHOO DV IRU D EHWWHU KDQGOLQJ

3LVEFKNH W DOVR DOORZV UHOD[LQJ WKH K\SRWKHVL
GUWULEXWLRQ ZKLFK LV WKH FDVH Rl ELYD9IOMQGEURELW
7DEQHDUH UHVLOLHQW WR /30 PRGHOOLQJ ,W LV WKH VDPHI
PRGHOV ZKLFK E$l$18|3QG|FE7[D/E/\U)—EO—H SHUIRUPHG 6DUJDQ +DQ
IRU RYHU LGHQWLILFDWLRQ ZKLFK VKRZ WKDW WKH QXO0O

LV QHYHU UHMHEWHG LQ RXU FDVH ORUHRYHU WKH .OHLE
ZHOO DERYH WKH DUELWUDU\ FULWLFDO YDOXH RI LQGL
VHHP UHOHYDQW WR H[SODLQ WKH UHWLUHPHQW GHFLVLRQ

)LQDOO\ ZH WHVW ZKHWKHU WKH UHVXOWY KROG XS ZKH!
FRYDULDWHYV UHODWHG WR WKH SURIHVVLRQDO FDUHHU
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URBXWR WKLV QHZ VSHFLILFDWLRQ LQGLFDWLQJ WKDW W
HOQGRJHQRXV UHODWLRQ %&SN@%W@E%HWI@E@WLDEOHV

"LVEXVVLRQ

7KLV VWXG\ PHDVXUHV WKH FDXVDO HIIHFW Rl UHWLUHP
HFRQRPHWULF VWUDWHJ\ DOORZLQJ WR WDNH LQWR DEFRX
KHDOWK UHYLDMMDWXRISQWDO YDULDEOHV DQG UHWURVS
FDUHHUV :H ILQG WKDW UHWLUHPHQW KDV DQ DYHUDJH S
DQG 0'( DIWHU FRQWUROOLQJ IRU UHYHUVH FDXVDOLW)\ DQf
HITHEFW FDQ EH IRXQG RQ VHOI DVVHVVHG KHDOWK DQG FKU
SRSXODWLRQ ZKHQ LQ ZRPHQ UHWLUHPHQW EHQHILWYV DS
LV WR EH PHDVXUHG RQ SK\WLFDO KHDOWK VIM®WKXVOHKHWYV
HGXFDWHG DQG LQ WKH PRVW H[SRVHG LQGLYLGXDOV MW
FRQGLWLRQV GXULQJ WKHLU FDUHHU ZKLOH DOVR SDUWO
OHVVHU H[WHQW :H DOVR ILQG WKDW WKLV SRVLWLYH HII
JUHDWHU DELOLW\ IRU UHWLUHHV WR KDYH PRUH VRFLDC
WREDFFR FRQVXPSWLRQ HYHQ WKRXJK ZH FDQQRW EH FHI
WKHVH PHEFKDQLVPV DQG KHDOWK VWDWXV LQ RXU VWXC
VLIJQLILEDQWO\ PRUH DW ULVN IRU DOFRKRO FRQVXPSWLRC
WKH ILUVW VWXG\ WR JLYH LQVLJKWYV RQ WKH DYHUDJH HII
JUDQFH DQG RQ WKH PHFKDQ LLWRW XKW KK HF RXFONGY HY '8 OZTH.ARO
KHWHURJHQHRXV LPSDFWV DFFRUGLQJ WR VH[ HGXFDWLRC
ZRUNLQJ FRQGLWLRQV GXULQJ WKH HQWLUH FDUHHU ZKLO
WR WKLV W\SH RI VWXG\

<HW VHYHUDO OLPLWDWLRQV FDQ EH GRWHIH 6R DRWRKDR
WKH SRVVLELOLW\ WR DFFRXQW V\WWHPDWLFDOO\ IRU LC(
WKRXJK WKLV VKRXOG QRW PDWWHU EHEDXVH RI RXU LQV
ZRXOG KDYH HQDEOHG 5'"" PHWKRGYV DOORZLQJ WKH LPSOH
DQG ULJKW RI WKH WKUHVKROGY DW WKH FRVW Rl WHPSRL
RI XQREVHUYHG FKDUDFWHULVWLFV FRUUHODWHG ZLWK E
VWDWXV DQ HQGRJHQHLW\ LVVXH FDQQRW EH H[FOXGHG :
GRXEWIXO LQ $AKWKHUHPBIHFWLPLW OLHV LQ WKH IDFW WK
PHDQ HIIHFW Rl UHWLUHPHQW RQ KHDOWK VWDWXV GLIIHU\
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WRFN :H GR QRW NQRZ EHFDXVH RI RXU GDWD LI WKLV F
ORQJ UXQ FRQVHTXHQFHVY QHLWKHU FDQ ZH GHWHUPLQH L
DIWHU UHWLUHPHQW RU LQ D ODJJHG IDVKLRQ 7KHUH DUH
SURIHVVLRQDO VWDWXV EHIRUH UHWLUHPHQW DQG VWDQG
UHWLUHPHQW UHIRUPV ,W LV DOVR WR EH QRWHG WKDW
FRPSOLFDWHG EHFDXVH WKH UHVXOWYV KROG RQ GLIITHUHQW

6RPH SHUVSHFWLYHVY DOVR UHPDLQ WR EH WHVWHG $Q L
DFFRXQW WKH IDFW WKDW LQGLYLGXDOV KDYH ZRUNHG G
LQGLYLGXDOV ZKR KDYH ZRUNHG DIWHU UHDFKLQJ ZRXO
LQ WKH VDPSOH )LQDOO\ WKH SRWHQWLDOLW\ RI VRPH LQ
ZLOO EH DVVHVVHG DQG IXUWKHU UREXVWQHVV FKHFENYV
FRQGXFWHG LI QHFHVVDU\

$FNQRZOHGJHPHQWYV

7KH DXWKRUV ZRXOG OLNH WR WKDQN 3LHUUH %ODQFKDUG
3DULV 'DXSKLQH 8QLYHUVLW\ (PPDQXHO 'XJXHW B8SHF eU
eUXGLWH )UDQORLV /HJHQGUH DQG <DQQ 9LGHDX 8SHF e
DDVR WKDQN $QQDLJ &KDUORWWH 3pGUDQW ,5(*( 6DYRLH O
OHVVH *$,16 /H ODQV 8QLYHUVLW\ IRU GLVEXVVLQJ WKH S|
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ODLQ UHVXOWYV

%YHFDXVH RI LWV WHPSRUDO DSSURDFK WKH PDLQ ILQGL
VXPPHG XS LQ WHUPV RI RFFXSDWLRQDO DQG KHDOWK F\FO

BWDUWLQJ IURP WKH EHJLQQLQJ Rl WKH ZRUN OLIH WKLYV
H[SRVXUHV WR GHWULPHQWD @ ZR UNLGIWHR® GLRV K RIKVH H [DLPG
GLVHDVHV LQ H[SRVHG KHQV BAGY & PRI@ R FIDWHIRPSRUDO KR
ERWRU SK\VLFD®\DRFE[SBFVYXKHY DQG KHDOWK VWDWXV PDM]
KHDOWK FRQGLWLRQ EHWZHHQ WKH PRVW DQG QBDWWGH[SF
IRXQG :RUNHUV IDFLQJ JUDGXDOO\ LQFUHDVLQJ VWUDLQYV
H[SRXUH DUH PRUH IUHTXHQWO\ FRSLQJ ZLWKEWBD DV LQLWIXF
SK\VLFPBQRWDO FRQIBQWLRRXIJK WKHVH ZRUNHUV DUH VXSS
VXFK VWUDLQV BKUQDHMRMHIGUVW SDUWHQ VR IBABMK MMID\G DV
GHJUDGDWLRQV DUHQJ LINRILE CBD V i$ BERXQRIEDXSREY Bl UE K WG
LPSRUWDQWLMYBIQWAO WW LYV U FEMAKMMIMRY B OMR B/ LIRAG XQR
KHWHURJHGKLW\FDOO\ HIBR¥BGRPIHQURQL¥F BRLYHIWH[SODLC
E\ JUDGXDOO\ LQFUHDVLQJ)SABMXHBV WRHIBRAKRMRFLDO VW
sy"RI WKHP ,Q ZRPHQ LQUBHWSVEKQRVREWLGDE[SRVXUHV H[S
tr°- DQGV" UHUS Rl WKHLU QXPEBUVRIDWHWWRQHFS\R \DX U H
FRQVHTXHQFH ZRPHQ ZKHQ QRW EHLQJ WKH PRVW H[SRVI
GHJUDGLQJ HIIHFW RI VXFK H[SRVXUHYV

,Q SDUW ZRUNHUV PD\ H[SHULHQFH KHDOWK VKRENV GXUL
GHWHULRUDWH WKHLU FDSDFLW\ WR UHPDLQ LQ WKHLU MF
GHSWHIMSLVRGHY RU DQ[LHW\ GLVRUGHUV DSSHDU DV VWUR
&KDSWHWBBFRXQRUWLYRFLRHFRQRPLF FKDUDHAWHUDOWLHNO \
VWDWXV ULV N\ FER\D YLIPFSRUBSAIRQBMOAL R QO {THLRDIUHHRP FRP PR G
PHQWDO GLVRUGHUV LQGXBHWVLLE) GWKAHU FSRARHE CRAL®SWW R U
HPSOR\PHQW IRXU \HDUV ODWHU WRBD @H G PYE R RAXNERQ@! | | HF W
FDQ EH IRXQQHUDW KHDOWK VWDWXV UHPDLQV SUHGRPLQD
WKH ODERXU PDUNHWO 7GH VZ UW K BVD RN UV HW 1S O RVWDXELD L W\ R
IDFLQJ PHQWDO K HD/OKWHK JFHRMEIDOLBABXIODWLRQ EXW SUR
FDSDFLW\ IRU LOO ZRUNHUV &RR VHE DU DQE B\SHS-HBAVE YWHH Q\/L V
DQBQ[LHW\ GULXRHFMIUN WKDW WKH GLVDEOLQJ QIER¥KH RI |
LOQGLFDWRGBLWLRQ WKH DFFXPXODWLRQ RI PHQWDO GLVR
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HPSOR\PHQW GXULEsY WK PHHOLRBFLQJ ERWK GEWRURBIHUV FF
WKRVH RQO\ IDFLQJ RQH RI WKH WZR 7KHVH ILQGLQJV
LPSDLUPHQWY DUH PRUH OLNHO\ WR NQRZ PRUH IUDJPHQW!

$V D FRQVHTXHQFH UHWLUHPHQW V UROH RQ KHDOWK VWI
FLUFXPVWDQFHY QRWDEO\ UHODWHG WR LQLWLDO KXPDQ
IRXQG HERIQHILFLDO IRU LQGLYLGXDOVY SK\WLFDO DQG Pt
GLVSDULWLHV GHSHQGLQJ QRWDEO\ RQ WKH QDWXUH RI WK
XQREDYHG KHWHURJHQHLW\ UHWLUHPHQW GHFUHDVHV WKF
FssLL DQ[LHW\ GkVYRWBG® \GHSUHV VESMHL KW@ @RV VLIQLILF
HIITHFW FDQ EH IRXQG RQ VHOI DVVHVVHG KHDOWK DQG FKU
EHQHILWY DSSHDU RQO\ RQ BH@SIOL X HDD WHRYRDQNFR P H V
GHSUHVVLRQ +HWHURJHQHLW\ LQ WKLV JOREDO HIIHFW
UHODWLROKKL®HVY HGXFDWHG DQG LQ WKH PRVW H[SRV
SV\IFKRVRFLDO ZRUNLQJ FRQGLWLRQV GXULQJ WKHLU FDUH
WKH SRSXODWLRQ WR D OHVVHU H[WHQW $V IDU DV H[SOL
UWNLUHHV WR KDYH PRUH VRFLDO BQA SKQ\E®L¥FPDOGHUOW PRI
FRQVXPSWILRQPUH OLNHO\ WR JHQHUDWH WKHVH SRVLWLYH
DOVR IRXQG WR EH VLJQLILFDQWO\ PRE# LDWQGLRNHIRIH DD
EstLL

/ILPLWDWLRQV DQG UHVHDUFK SHUVSHFWLYHYV

(YHU\ FKDSWHU RI WKLV GLVVHUWDWLRQ UHOLHV RQ VXUYF
SDQHO GDBIDQ Wi WKH , WL Qp U IVXWH KB\ RSIHS/ V LORQYGIRGT HU WK H\
OHDVW SDUWO\ RQ UHWHREBRHFRDIWHRIQQIBRR P DMKLHR GDVW JD
RI WKH VXUYH\ SRVVLEO\ PXFK ODWHU 7KXV EHFDXVH
GHFODUDWLYH EHKDYLRXUV DQG PHPRU\ 10DZV FDQQRW E
GHSHQGLQJ RQ VRPH FKDUDFWHULVWLFV LQGLYLGXDOV PL
LI WKH REMHFWLYH DQVZHYDHEMKOG EBKWKHOLZBBUW IURP

WKDVERVWHWMWRUILFDWLRQV RU UDW\L RVGDIHYDWRLR B VP DWUWHH
PHDVXUHPHQWQWRWRUY /LQGHERRP DQGOWRNMRKIN LQGLF!
XVHG LQ WKLV GLVVHUWDWLRQ DUH PRUH RU OHVV VXEMHF
LQGLFDWRUVHORN WDHNNENNOHG KHDOMIP VHK UG MWL YEW\ OLI
JHQHUDOL]HG DQ[LHW\ GLVRUGHUV DQG PDMRU GHSUHVVL


















































































































































