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&KULVWLQH $QQH :ULJKW

7KHVLV VXEPLWWHG LQ IXOILOPHQW RI UHTXLUHPHQWYV IR
&LW\ 8QLYHUVLW\ /RQGRQ

'"HSDUWPHQW RI1 3VIFKRORJ\

-XQH



7DEOH Rl &RQWHQWYV

3DJH
/ILVW RI WDEOHV DQG ILIJXUHYV
$FNQRZOHGJHPHQWYV
"HFODUDWLRQ
$SEVWUDFW

&EKDSWHQWURGXFWLRQ
, QWXRWLRQ DQG RYHUYLHZ RI WKHVLV
SHHUHQFHYV

&KDSWHMFLVLRQ -XVWLILFDWLRQ 7KHRU\ $Q H[SORUDWLR

UHODWLRQVKLS EHWZHHQ WKH WZR FRPSRQHQWYV RI UHJU
$SEVWDFW

L QWBRGR Q
([SHLPHQW

OHWKRG

5HVXOWYV

"LV PKLMR Q
([SHULPHQW

OHWKRG

5 H \DXV V

'LVFXLRQ
([SHULPHQW

OHWKRG

5 HX/O W V

'L¥XVVLRQ
*HQHUDO 'LVFXVVLRQ
SHIHUHQFHYV R

&KDMBHU 'R SHRSOH MXGJH WKH TXDOLW\ Rl WKH GHFLVLI
UHIHUHQFH WR WKH RXWFRPH WKDW IROORZV LW" ,PSOLF
“XVWLILFDWLRQ 7KHRU\
$BYWUDFW J
 QWEBR/GR Q J
([SHLPHQW
OHWKRG
5HVXOWYV
'L¥XVVLRQ
(ISHULPHQW
OHWKRG
5HVXOWYV
'LEXVVLRQ DQG &RQFOXVLRQV
SHHUHQFHYV



3DJH

&KDSWHU :KDW GR SHRSOH LGHQWLI\ DV WKHLU ELJJ
GHFLVLRQV RU EDG RXWFRPHV"

$EVWUDFW

,QWURGXFWLRQ

OHWKRG

5HVXOWYV

'LVFXVVLRQ

SHIHUHQFHYV

&KDSWHU %HWWHU VDIH WKDQ VRUU\ &DQ UHJUHW
LQWHUYHQWLRQV SURPRWH KHDOWK FRQVFLRXV WKLQI
DERXW VXQEDWKLQJ"
$EVWUDFW
 QWURGXFWLRQ
([SHULPHQW
OHWKRG
5HVXOWYV
'LVEXVVLRQ
([SHULPHQW
OHWKRG
5HVXOWYV
'LVEXVVLRQ
([SHULPHQW
OHWKRG
5HVXOWYV
'LVEXVVLRQ
*HQHUDO 'LVFXVVLRQ
SHIHUHQFHYV

&KDSWHU )RFXVLQJ RQ ZKDW PLJKW KDSSHQ DQG KR:
&DQ WKH DQWLFLSDWLRQ RI UHJUHW FKDQJH VWXGHQW
FKRLFHV"

$EVWUDFW

, QWURGXFWLRQ

OHWKRG

5HVXOWYV

'LVEXVVLRQ

SHIHUHQFHYV

&KDSWHU 6XPPDU\ DQG &RQFOXVLRQV
6XPPDU\ DQG &RQFOXVLRQV
SHIHUHQFHV
/LVW RlI FRQIHUHQFH SUHVHQWDWLRQV DQG LQYLWHG V

6FHQDULRV XVHG LQ UHVHDUFK UHSRUWHG LQ &KDSWH
WR DQG &KDSWHU ([SHULPHQW



$

/ILVW RI WDEOHYV DQG ILJXUHYV

7TDEOHYV
3DJH

&KDSWHU

OHDQ VFHQDULR UDWLQJV E\ H[SHULPHQWDO JURXS DOO V
([SHULPHQW

OHDQ UHJUHW UDWLQJV E\ H[SHULPHQWDO JURXS DOO VFH
OHDQ UHJUHW UDWLQJV E\ VFHQDULR

&RUUHODWLRQV EHWZHHQ UDWLQJV E\ VFHQDULR DQG UHJ
OHDQ UHJUHW UDWLQJV E\ IRFXV MXVWLILDELOLW\ VHULR
OHDQ UHJUHW UDWLQJV E\ IRFXV MXVWLILDELOLW\ DQG VF
$129% VLIJQLILFDQW PDLQ HIIHFWV DQG LQWHUDFWLRQV IR
&RUUHODWLRQV EHWZHHQ UDWLQJV E\ VFHQDULR DQG IRF]
$129%$ VLIJQLILFDQW PDLQ HIIHFWV DQG LQWHUDFWLRQV D
OHDQ UHJUHW UDWLQJV E\ VFHQDULR UHJUHW IRFXV MXVV
VHULRXVQHVV ([SHULPHQW

$129% VLIJQLILFDQW PDLQ HIIHFWV DQG LQWHUDFWLRQV IRL
&RUUHODWLRQV EHWZHHQ UDWLQJV E\ VFHQDULR DQG UHJL

&KDSWHU

OHDQ SUH DQG SRVW RXWFRPH UDWLQJV RI GHFLVLRQ OH
([SHULPHQW

$129$ UHVXOWV ,F\ 5RDG VFHQDULR

OHDQ SUH DQG SRVW RXWFRPH UDWLQJV RI GHFLVLRQ &R
$129$ UHVXOWV &RIIHH 6KRS VFHQDULR

OHDQ SUH DQG SRVW RXWFRPH UDWLQJV RI GHFLVLRQ 7U!
$129%$ UHVXOWV 7UDIILF -DP VFHQDULR

OHDQ SUH DQG SRVW RXWFRPH UDWLQJV RI GHFLVLRQ 7U]
$129% UHVXOWV 7UDYHO 9DFFLQH VFHQDULR

OHDQ SUH JDPEOH UDWLQJV RI GHFLVLRQ SURFHVV E\ JDPE
MDFNSRW ([SHULPHQW

OHDQ SUH JDPEOH UDWLQJV RI GHFLVLRQ SURFHVV E\ H[SH
DQG MDFNSRW

OHDQ SRVW JDPEOH UDWLQJV RI GHFLVLRQ SURFHVV E\ JDF
MDFNSRW

OHDQ SRVW JDPEOH UDWLQJV RI GHFLVLRQ SURFHVV E\ H[S
DQG MDFNSRW U

$129$ UHVXOWV DFURVV DOO MDFNSRW OHYHOV

3UH DQG SRVW JDPEOH UDWLQJV E\ H[SHULPHQWDO FRQGL
MXVWLILDELOLW\ JURXSLQJ @

OHDQ UDWLQJV Rl SRVW JDPEOH GHFLVLRQ UHJUHW DQG R:
FRQGLWLRQ DQG MDFNSRW

$129%$ UHVXOWVY GLIIHUHQFH EHWZHHQ GHFLVLRQ UHJUHW
OHDQ SUH DQG SRVW JDPEOH UDWLQJV RI OLNHOLKRRG RI



$

7TDEOHV FRQWLQXHG
3DJH

&KDSWHU

SHUFHQWDJHV RI UHJUHW LWHPV FRGHG DV UHJUHWYV D
DERXW RXWFRPHV

3HUFHQWDJHYVY RI UHJUHW LWHPVY FRGHG DV GHFLVLRQ
GLVDSSRLQWPHQWYV

SHUFHQWDJHV RI UHJUHW LWHPV IDOOLQJ LQWR HDFK |
UHJUHWWHU

&KDSWHU

OHDQ UDWLQJV RI DQWLFLSDWHG UHJUHW DQG QHJDWL"
OHDQ EDVHOLQH DQG SRVW LQWHUYHQWLRQ UDWLQJV

OHDQ SUH DQG SRVW LQWHUYHQWLRQ UDWLQJV IRU +L
SHIUHWWHUV

OHDQ ULVN SHUFHSWLRQ DQG EHKDYLRXUDO PHDVXUH

DQG FRQWURO JURXSYV

OHDQ UHJUHW UDWLQJV E\ H{SSHULPHQWDO FRQGLWLRQ
OHDQ UDWLQJV RI VLPLODULW\ LPDJHDELOLW\ DQG SH|I
OHDQ UDWLQJV RI DQWLFLSDWHG ZRUU\ DQG DQWLFLSE
OHDQ UHVSRQVHV WR UHJUHW VFHQDULRV ([SHULPHQMW
&KDQJH LQ UDWLQJV RQ EHKDYLRXUDO PHDVXUHV IURP
LQWHUYHQWLRQ

&KDQJH LQ UDWLQJV RQ ULVN SHUFHSWLRQ PHDVXUHV
LQWHUYHQWLRQ

&KDQJH LQ UDWLQJYV RQ DWWLWXGH PHDVXUHV IURP EL
&KDQJH LQ UDWLQJV RQ EHKDYLRXUDO PHDVXUHV IURP
([ISHULPHQW

&KDQJH LQ UDWLQJV RQ ULVN SHUFHSWLRQ PHDVXUHYV
&KDQJH LQ UDWLQJV RQ DWWLWXGH PHDVXUHV IURP ED

&KDSWHU

OHDQ UDWLQJV DFURVV DOO WLPHSRLQWY ,QWHUYHQW
VFHQDULR

3DUWLFLSDQWVY H[SHULHQFH RI ORVLQJ ZRUN DV D UH
OHDQ PRGDO UDWLQJV DFURVV DOO WLPHSRLQWYV ,Q\
VHFXULW\ VFHQDULR

3DUWLFLSDQWVY H[SHULHQFH RI 3& GDPDJH DV D UHVX
VFULSWLQJ

OHDQ UDWLQJV RI UHVSRQVH WR VFHQDULR %DFNLQJ
VFHQDULRYV

&KDQJH LQ UDWLQJV IURP EDVHOLQH WR LQWHUYHQWL!
%DFNLQJ XS

&KDQJHV LQ UDWLQJV IURP EDVHOLQH WR LQWHUYHQW
,QWHUQHW VHFXULW\

&KDQJHV LQ UDWLQJV IURP EDVHOLQH WR IROORZ XS
%DFNLQJ XS

%DVHOLQH DQG IROORZ XS UDWLQJV &RQWURO JURXS
%DVHOLQH DQG IROORZ XS UDWLQJV &RQWURO JURXS



%

JLIXUHYV
3DJH

&KDSWHU

(IHIHFW RI IRFXV DQG MXVWLILDELOLW\ RQ UHJUHW UDWLQJ
([SHULPHQW

(IIHFW RI VHULRXVQHVV DQG MXVWLILDELOLW\ RQ GHFLVLTF
DOO VFHQDULRYV

(IHIHFW Rl VHULRXVQHVYV DQG MXVWLILDELOLW\ RQ GHFLVL]
7UDIILF -DP VFHQDULR

&KDSWHU

&KDQJH LQ GHFLVLRQ UHODWHG UDWLQJV E\ FRQGLWLRQ
([SHULPHQW

&KDQJH LQ GHFLVLRQ UHODWHG UDWLQJV E\ FRQGLWLRQ
&KDQJH LQ GHFLVLRQ UHODWHG UDWLQJV E\ FRQGLWLRQ
&KDQJH LQ GHFLVLRQ UHODWHG UDWLQJV E\ FRQGLWLRQ
'LITHUHQFHV LQ UDWLQJV RI GHFLVLRQ UHJUHW DQG RXWF
9DFFLQH VFHQDULR

([SHFWHG XWLOLWLHV RI JDPEOHV XVHG LQ VFHQDULRV (]
&KDQJH LQ GHFLVLRQ UHODWHG UDWLQJV E\ FRQGLWLRQ
'LITHUHQFHV LQ UDWLQJV Rl GHFLVLRQ UHJUHW DQG RXWF
'LIITHUHQFHV LQ GHFLVLRQ UHJUHW DQG RXWFRPH UHJUHW
MXVWLILDELOLW\

$IIHFW +HXULVWLF H[SODQDWLRQ RI WKH REVHUYHG HIIHF)

&KDSWHU

SHUFHQWDJHV RI LWHPV FRGHG DV GHFLVLRQ UHJUHWYV DC
HUFHQWDJHYV RI LWHPVY FRGHG DV GHFLVLRQ UHJUHWYV R.
GLVDSSRLOQWPHQWYV

D WR F ([DPSOHV RI UHJUHW LWHPV IDOOLQJ LQWR WKH
,WHP FRGLQJV DV D IXQFWLRQ RI WKH RFFXSDWLRQ RI WKF
ERXQWHUIDFWXDO WKLQNLQJ SURFHVVHYVY DQG HYDOXDWLR
UHJUHW H[SHULHQFH

&KDSWHU

5LVN SHUFHSWLRQ PHDVXUHV ([SHULPHQW
%HKDYLRXUDO PHDVXUHYV
OHDQ DQWLFLSDWHG UHJUHW UDWLQJV E\ VFHQDULR YHUV

$WWLWXGH DQG DPELYDOHQFH PHDVXUHV ([SHULPHQW
5LVN SHUFHSWLRQ PHDVXUHYV
%HKDYLRXUDO PHDVXUHYV

&KDSWHU

, OQWHUYHQWLRQ JURXS SDUWLFLSDQWVY UHSRUWHG UHJXO
, OQWHUYHQWLRQ JURXS SDUWLFLSDQWVYT UHSRUWHG FRQVL



$FNQRZOHGJHPHQWYV

7KH UHVHDUFK SUHVHQWHG LQ WKLV WKHVLV ZDV IXQGHG
QXPEHU IURP WKH (QJLQHHULQJ S3K\WVLFDO 6FLHQFHYV
DV SDUW RI WKH '"HSHQGDELOLW\ ,QWHUGLVFLSOLQDU\ 5H\
O0DQ\ SHRSOH KDYH KHOSHG PH WR FRPSOHWH P\ UHVHDUF
DFNQRZOHGJH DQG WKDQN WKH IROORZLQJ

f 3URIHVVRU 3HWHU $\WRQ IURP WKH '"HSDUWPHQW R 3V\
HQWKXVLDVWLFDOO\ VXSHUYLVHG P\ UHVHDUFK DQG SUR
DQG LQVLJIKWYV

f 3URIHVVRU %HY /LWWOHZRRG 3ULQFLSDO ,QYHVWLJDWHE
&HQWUH IRU 6RIWZDUH 5HOLDELOLW\ DW &LW\ 8QLYHUVL
UHLPEXUVH P\ UHVHDUFK H[SHQVHY DQG WUDYHO H[SHQ\

f 3URIHVVRU /RUHQ]JR 6WULJLQL DQG 'U $QGUH\ 3RY\DNDO
5HOLDELOLW)\ DW &LW\ 8QLYHUVLW\ ZKR SURYLGHG WHF]|
RI WKH PDWHULDOV XVHG IRU WKH UHVHDUFK UHSRUWHG

f 3URIHVVRU &OLIlI -RQHV 'DYLG *UHDWKHDG 'U -RKQ )LW
IURP WKH &HQWUH IRU 6RIWZDUH 5HOLDELOLW\ DW WKH
3RSRY IURP WKH &HQWUH IRU 6RIWZDUH 5HOLDELOLW)\ D\
IDFLOLWDWHG WKH GDWD FROOHFWLRQ IURP WKHLU &RP
UHSRUWHG LQ &KDSWHU

f &H\GD 'MHPDO ZKR DVVLVWHG ZLWK WKH GDWD FROOHF
&KDSWHU DQG DFWHG DV WKH VHFRQG FRGHU IRU WKH

f 7KH OHFWXULQJ VWDII DW &LW\ 8QLYHUVLW\ /RQGRQ DC
8QLYHUVLW\ ZKR IDFLOLWDWHG WKH GDWD FROOHFWLRQ
VWXGHQWY IRU WKH UHVHDUFK UHSRUWHG LQ &KDSWHUV

f 7KH DFDGHPLF VWDII ZKR IRUP WKH &RJQLWLRQ OHPRU
WKH '"HSDUWPHQW RI 3V\FKRORJ\ DW &LW\ 8QLYHUVLW\ D
'HFLVLRQ ODNLQJ *URXS IRU WKHLU YDOXDEOH IHHGEDEN

£ O\ IDPLO\ DQG IULHQGV ZKR SURYLGHG PRUDO VXSSRUW
P\ VWXGHQWVKLS

f $00 WKH SDUWLFLSDQWY ZKR WRRN SDUW LQ WKH H[SH!



'HODUDWLRQ

, JUDQW SRZHUV RI GLVFUHWLRQ WR WKH 8QLYHUVLW\
LQ ZKROH RU LQ SDUW ZLWKRXW IXUWKHU UHIHUHQFH '
FRSLHY PDGH IRU VWXG\ SXUSRVHVY VXEMHFW WR QRUI



$SEVWUDFW

SHFHQW SV\FKRORJLFDO WKHRU\ DQG UHVHDUFK VXJJHVW
LQIOXHQFH RQ KXPDQ GHFLVLRQ PDNLQJ WKH OLWHUDW?
7ZR WKHRULHV LQ WKH ILHOG ZKLFK DUH RI SDUWLFXODU
-XVWLILFDWLRQ 7KHRU\ &RQQROO\ =HHOHQEHUJ DQ
IRRPHV 6XJGHQ

J)LYH VFHQDULR EDVHG TXHVWLRQQDLUH VWXGLHVY H[SORU
GHFLVLRQ PDNLQJ ZKLFK DULVH IURP WKH UHFHQWO\ SUR:
-7 7KH UHVXOWYV IURP WKHVH VWXGLHV VXJJHVW WKDW
FRPSRQHQWYV RI UHJUHW GHFLVLRQ RU VHOI EODPH UH.
VLPLODU DQWHFHGHQWY LQ WKDW WKH QDWXUH RI WKH R
LQGLYLGXDOVY SHUFHSWLRQV RI WKH TXDOLW\ RI WKH GH
FDQ LQIOXHQFH ERWK UHJUHW DERXW D EDG RXWFRPH DQ
I1RQHWKHOHVYVY WKHUH ZDV VRPH VXSSRUW IRU '"HFLVLRQ -
WKHUH 2DV VRPH HYLGHQFH WKDW GHFLVLRQ UHJUHW ZDYV
WKH FKRLFH ZDV MXVWLILDEOH 2YHUDOO RXWFRPH UHJU
WKDQ GHFLVLRQ UHJUHW

$ FRQWHQW DQDO\VLV RI UHSRUWHG ELJIJHVW UHJUHWYV Gl
DUWLFOHY DOVR IRXQG WKDW SHRSOH PHQWLRQ UHJUHWV
PHQWLRQ UHJUHWWDEOH GHFLVLRQV +RZHYHU WKH ILQG
LQGLFDWHG WKDW LQGLYLGXDOV PD\ QRW GLVWLQJXLVK E
FOHDUO\ DV UHVHDUFKHUY DQG WKHRULVWV GR

7TDNLQJ DQ DSSOLHG SHUVSHFWLYH DQG EDVHG RQ WKH Sl
H[SHULPHQWY LQYHVWLIJDWH ZKHWKHU IRFXVLQJ VWXGHQ
IXWXUH UHJUHW KDV DQ\ LQIOXHQFH RQ WKHLU IXWXUH FK
FRPSXWLQJ 7KH UHVXOWY VXJJHVW WKDW SDUWLFLSDQW
IHHO LI WKHLU FKRLFHVY WXUQHG RXW EDGO\ GLG FKDQJH
LOWHQWLRQV LQ WKH VKRUW WHUP SDUWLFXODUO\ WKRYV
WZR Rl WKH VWXGLHY SDUWLFLSDQWY DOVR UHSRUWHG F
XS +RZHYHU RQH VXQEDWKLQJ VWXG\ DOVR UHYHDOHG W
DQG DFWXDO EHKDYLRXU ZHUH UHSRUWHG E\ SDUWLFLSDC
IRFXVHG RQ WKHLU IXWXUH UHJUHW 7KXV ZKLOVW D UHJ
DSSHDU WR LQIOXHQFH WKH ZD\ SHRSOH WKLQN DQG DFW
VSHFLILFDOO\ DWWULEXWHG WR DQWLFLSDWLQJ UHJUHW

7KH LPSOLFDWLRQV RI WKH UHVHDUFK ILQGLQJV IRU WKH
7TKHRU\ DQG HPRWLRQ EDVHG SHUVXDVLRQ DUH GLVFXVVH
WKH DUHD DUH DOVR PDGH



&KOSWHU

L OQWURGXFWLRQ



0DQ\ RI WKH WUDGLWLRQDO WKHRULHV RI GHFLVLRQ PDNL
HPRWLRQV PLJKW KDYH RQ FKRLFH WHQGLQJ WR YLHZ HP
GLVUXSWLYH LQIOXHQFH RQ KXPDQ UDWLRQDOLW\ )LQXFL

OHOOHUV 8QWLO UHODWLYHO\ UHFHQWO\ WKHRI
PDNLQJ LV DQ HQWLUHO\ FRJQLWLYH DFWLYLW\ ZKHUHE\ L
UDWLRQDO ZD\ HYDOXDWLQJ DQG LQWHJUDWLQJ DOO DYD
GHFLVLRQ SUREOHP $FFRUGLQJ WR RQH RI WKH GRPLQDQ
XWLOLW\ WKHRU\ (GZDUGV LQGLYLGXDOV ZHLJK XS \
VHYHULW\ RI GLITHUHQW RXWFRPHVY DQG VHOHFW WKH RSW
H[SHFWHG YDOXH RU XWLOLW\ +RZHYHU UHVHDUFK KDV ¢
GHFLVLRQ PDNLQJ EHFDXVH RI OLPLWHG FRJQLWLYH UHV
ELDVHV LW DSSHDUV WKDW SHRSOH GR QRW DOZD\V PDNF
PD[LPLVLQJ H[SHFWHG XWLOLW\ %HOO LW PD\ EH VL
LQ DOO FLUFXPVWDQFHV WR FRPSXWH ZKLFK LV WKH PEHV
WKDW LQGLYLGXDOV XVH PHQWDO VKRUWFXWV WR VLPSOL
WKHRU\ FDQQRW DOZD\V DEFXUDWHO\ GHVFULEH RU SUHGI
OLIH OHOOHUYV IRRPHV 6XJGHQ %HOO $FF
H[SHFWHG XWLOLW\ WKHRU\ pIDLOVY EHFDXVH LW UHOLHV
XVXDOO\ PRQHWDU\ JDLQV RU ORVVHV ZKLFK LV LQVXIILF
GHFLVLRQ PDNHUV OHDUQ WKH RXWFRPHV RI WKHLU FKRLF
FKRLFH WKDW ZDV DYDLODEOH WKH\ PD\ H[SHULHQFH UHJ
LI WKH IRUHJRQH RSWLRQ ZRXOG KDYH UHVXOWHG LQ D PF
DV REMHFWLYH JDLQ ORVV RXWFRPHV GHFLVLRQV DOVR
H[SHULHQFLQJ SRVW GHFLVLRQDO UHJUHW ZKHQ WKHLU G|
PD\ EH ZLOOLQJ WR WUDGH RIl PRQHWDU\ JDLQ DQG WKXV

GR QRW PDS RQWR WKRVH SUHGLFWHG E\ QRUPDWLYH WKH



WKDWDWWHWKDW REVHUYHG EHKDYLRXUDO FKRLFHV YLF
XVHG DV HYLGHQFH WKDW LQGLYLGXDOV DUH EHKDYLQ
FDQ EH FRQVLGHUHG WR EH EHKDYLQJ UDWLRQDOO\ LI

VHH DOVR =HHOHQEHUJ D

ORUH UHFHQWO\ QHXURORJLVW $QWRQLR 'DPDVLR KDV
FRIJQLWLYH SURFHVVHVY HPRWLRQV FRXOG EH HVVHQW
'DPDVLR 'DPDVLR KDV REVHUYHG WKDW SDW.L
WR DUHDV Rl WKH EUDLQ DVVRFLDWHG ZLWK HPRWLRQ]
GHFLVLRQV DQG LQ VRPH FDVHV XQDEOH WR PDNH L
VKRZ QR GHWHULRUDWLRQ LQ FRIJQLWLYH IXQFWLRQ R
'DPDVLR DUJXHV WKDW EHIRUH ZH FRQGXFW DQ\ FRJQI
DQDO\WHV RI DYDLODEOH RSWLRQV LQ D GHFLVLRQ VLV
DQG LPPHGLDWHO\ EH H[FOXGHG IURP WKH FKRLFH VF
OHDGLQJ WR VXFK UHMHFWLRQ RI RSWLRQV PD\ EH TXL
K\SRWKHVLY ZH OHDUQ IURP H[SHULHQFH WKDW FHUW
ZLWK XQSOHDVDQW HPRWLRQDO FRQVHTXHQFHV ,Q RX
QHJDWLYH VRPDWLF PDUNHUV ZKHQ ZH DUH H[SRVHG
IXWXUH ZH H[SHULHQFH XQSOHDVDQW JXW IHHOLQJV
RSWLRQ &RQYHUVHO\ REMHFWV WKDW DUH DVVRFLDW
DUH PDUNHG ZLWK SRVLWLYH VRPDWLF PDUNHUV ZKH
WKH IXWXUH ZH H[SHULHQFH SOHDVDQW JXW IHHOLQJ\
'DPDVLR S DQG VR WKH RSWLRQ UHPDLQV D Y
7KHVH DXWRPDWLF HPRWLRQDO UHVSRQVHV WR REMHF
XQIDYRXUDEOH DQG HOLPLQDWH WKHP IURP IXUWKHU F

RI DOWHUQDWLYHVY WKH GHFLVLRQ PDNHU PXVW DFWLY



ILOW®J SURFHVV WKH LQGLYLGXDO PD\ DSSO\ WR WKH UH
DQDO\VLV WKDW HQDEOHV WKHP WR PDNH WKHLU ILQDO V|
SVRPDWLF PDUNHUV SUREDEO\ LQFUHDVH WKH DEFXU
SURFHVV" S O ZKLOH WKH DEVHQFH RI VRPDWLF PDUNI
'DPDVLRYV QHXURORJLFDO SDWLHQWY PDNHV WKH GHFLV
6RPDWLF ODUNHU +\SRWKHVLVY SURSRVHY WKDW WKHUH DU
KXPDQ GHFLVLRQ PDNLQJ RQH EDVHG RQ HPRWLRQ DQG

UDWLRQDO DQDO\WLF SURFHVVHYV

,Q WKH ILHOG RI VRFLDO SV\FKRORJ\ WKHUH KDV DOVR EF
SDUDOOHO \HW GLVWLQFW URXWHV WKURXJK ZKLFK LQGI
WKHRULHVY KDYH EHHQ SURSRVHG LQFOXGLQJ WKH +HXUL'
WKH (ODERUDWLRQ /LNHOLKRRG ORGHO 3HWW\ &DFlI
([SHULHQWLDO 6HOI 7TKHRU\ (SVWHLQ (SVWHLQ 3DFL
60RPDQ 1V '‘XDO 3URFHVYVY ORGHO RI 5HDVRQLQJ :KLOY
TXDOLWDWLYHO\ GLITHUHQW H J LQ WHUPV RI WKH ODEHC(
WZR URXWHV RSHUDWH LQGHSHQGHQWO\ VHTXHQWLDOO\
ZKLFK URXWH LV XVHG LQ DQ\ VLWXDWLRQ WKH\ DOVR KC
6PLWK '"H&RVWHU $00 WKH PRGHOV SURSRVH WKHL
WKH 3KHXULVWLF" URXWH LQ &KDLNHQTVY PRGHO WKDW LQ
GHFLVLRQ UXOHV ZKHUHE\ SRVLWLYH RU QHJDWLYH HYDO?
DVVRFLDWLRQV WULJJHUHG E\ VDOLHQW FXHV LQFOXGLQJ
IDVW LQWXLWLYH DQG 7RZ HIIRUWY GHIDXOW PRGH ZKLFK
3XQOHVV VSHFLDO FLUFXPVWDQFHV LQWHUYHQH" 6PLWK
SURSRVH D VHFRQG ZD\ LQ ZKLFK LQIRUPDWLRQ FDQ EH Sl

LQIRUPDWLRQ DERXW WKH VLWXDWLRQ LV VRXJKW DQG WK



HJ WKH 3V\VWHPDWLF" URXWH LQ &KDLNHQYV PRGHO
URXWH UHTXLUHV FRQVFLRXV HIIRUWIXO SURFHVVLQJ |
DQG WLPH VLQFH WKH SURFHVV LV OHVV DXWRPDWLF

WR UHVXOW LQ PRUH HQGXULQJ DWWLWXGH FKDQJH Wi
)LQDOO\ DOO RI WKH PRGHOV VXJJHVW WKDW WKH V\V
LV VXIILELHQWO\ PRWLYDWHG WR HQJDJH LQ HIIRUWIX(
GHIHQG D YLHZ RU FUHDWH D SRVLWLYH LPSUHVVLRQ

FRIJQLWLYH FDSDFLW\ WR HQJDJH LQ WKLV W\SH RI SUF
WR ZKHWKHU LI LW LV XVHG WKH VI\VWHPDWLE URXWH
URXWH LQ DGGLWLRQ WR LW LQ D VHTXHQWLDO IDVKL
PRGHOV VXJJHVW D PHDQV ZKHUHE\ HYDOXDWLRQV PD\
SXUHO\ FRJQLWLYH UDWLRQDO DQDO\VLVY LQFOXGLQJ |
DWWLWXGH REMHFWV RU PHVVDJH VRXUFHV ORUH UHF
URXWH PRGHO RI KRZ DIIHFW PLJKW LQIOXHQFH MXGJP
$FFRUGLQJ WR )RUJDV WKHUH DUH WZR VWUDWHJILHYV .
LQIOXHQFH HYDOXDWLRQV ODEHOOHG p+LJK $IIHFW
H[DPSOH DIIHFW PD\ EH XVHG DV D FXH LQ LWV RZQ UL
H+HXULVWLF 3URFHVVLQJY RU LW PD\ ELDV WKLQNLQJ
RI DWWHQWLRQ HQFRGLQJ UHWULHYDO DQG DVVRFLD
DOVR SURSRVHV WZR IXUWKHU VWUDWHJLHV p/RZ $IIH
OLNHO\ WR KDYH OLWWOH LQIOXHQFH RQ MXGJPHQW

H[LVW P LUHFW $FFHVVY DQG XQGHU KLJK HODERUDW!I
$FFRUGLQJ WR )RUJDV DIIHFW LQIXVLRQ KHXULV\
OLNHO\ WR RFFXU LQ PDQ\ HYHU\GD\ MXGJPHQW VLWXD
FRPSOH[ DQG FRQVWUXFWLYH SURFHVVLQJ LV UHTXLUF

GHFLVLRQ PDNLQJ



$WWHRBYW EHHQ PDGH WR H[SORUH WKH HIIHFWV RI HPRW
LOQFRUSRUDWH WKHVH LQWR PRGHOV RI MXGJPHQW DQG G|
UHYLHZ 6RPH WKHRULHV KDYH IRFXVHG RQ H[SHULHQFHC
IRFXVHG RQ DQWLFLSDWHG HPRWLRQV 6FKZDU] SHV
LQGLYLGXDOYV FXUUHQW DIIHFWLYH VWDWH PRRG FDQ L
SURFHVVHV LQFOXGLQJ SUREOHP VROYLQJ PHPRU\ ULVN
DQG LQIRUPDWLRQ SURFHVVLQJ OHOOHUV JRU H[DP ¢
-RKQVRQ 7YHUVNN\ DVNHG SDUWLFLSDQWYV WR HVWLPF
FDXVHV RI GHDWK DIWHU WKH\ KDG UHDG D EULHI VWRU\ C
QHIJDWLYH PRRG 7KH UHVXOWY VKRZHG WKDW PDQLSXOD!
HITHFW RQ WKHLU HVWLPDWHY 1HJDWLYH PRRG ZDV DVVR
HVWLPDWHYV RI FDXVHV RI GHDWKYVY QRW MXVW IRU WKH W
RWKHU UHODWHG ULVNV DQG HYHQ IRU GLVVLPLODU ULVN
PRRG KDG WKH HIIHFW RI UHGXFLQJ ULVN HVWLPDWHYV DJ
DOVR IRU UHODWHG DQG XQUHODWHG WKUHDWY 7KH ILQC
WKDW DUH FRPSDWLEOH ZLWK WKHLU FXUUHQW PRRG HYF
WR WKH GHFLVLRQ SUREOHP DQG WKH\ PD\ ZHOO EH XQDZ
H[SHULHQFHG DW WKH WLPH RI GHFLVLRQ PDNLQJ FDQ DO\
JDPEOLQJ DQG ORWWHU\ H[SHULPHQWY ,VHQ *HYD l
WKDW SRVLWLYH PRRG LQGXFHG E\ VPDOO JLIWV JHQHUD
EXW LQ WDVNV ZKHUH WKH ULVN ZDV ORZ L H WKHUH ZD!'
SRVLWLYH PRRG JDYH ULVH WR ULVN VHHNLQJ EHKDYLRXU
E\ zD\ RI D PRRG UHJXODWLRQ PRGHO ZKLFK K\SRWKHVLVH
PDLQWDLQ WKHLU SRVLWLYH PRRGY DQG UHSDLU QHJDWLY

ULVN\ DUH UHMHFWHG E\ DQ LQGLYLGXDO LQ D SRVLWLYH



WKLU JRRG PRRG VWDWH +RZHYHU D KLJKO\ OLNHO\ J
HOQKDQFH WKHLU SRVLWLYH PRRG IXUWKHU RU DW OHELC
DSSHDUV WKDW PRRG PD\ DITHFW WKH VWUDWHJLHV LQ
1HIDWLYH PRRGYVY DUH PRUH OLNHO\ WR SURPRWH DQDC
HODERUDWLYH VWUDWHJIJLHYVY ZKLOH SRVLWLYH PRRGYV

VLPSOHU KHXULVWLF VWUDWHJLHVY +RFNH\ ODXOH &C

W LV QRW RQO\ RXU JHQHUDO PRRG VWDWH WKDW FDQ
KDV VXJIJHVWHG WKDW LQGLYLGXDOV XVH WKHLU RYHU
MXGJPHQWY DQG RU FKRLFHV DERXW LW )RU H[DPSOH
OLQH ZLWK 'DPDVLRYYV 6RPDWLF ODUNHU +\SRWKHVLV
RU LPDJHVY DUH PDUNHG E\ SRVLWLYH DQG QHJDWLYH I
IRUPV RI MXGJPHQW DQG GHFLVLRQ PDNLQJ :KHQ MXG
MDITHFWLYH SRROY PDGH XS RI DOO WKH SRVLWLYH DC
WKH LWHP DQG XVH WKLV RYHUDOO IHHOLQJ DERXW W
FKRLFHV )LQXFDQH HW DO KDYH QDPHG WKLV PHC(
DQG DUJXH LW LV SDUWLFXODUO\ OLNHO\ WR EH XVHG

RU ZKHQ WLPH RU PHQWDO UHVRXUFHYV DUH OLPLWHG

VXJIHVW WKDW SHRSOH PDNH ULVN DQG EHQHILW MXG.
DERXW WKH ULVN REMHFW )LQXFDQH HW DO K HC
REMHFW HJ QXFOHDU SRZHU KDG KLJK EHQHILWYV SELC
ZHUH ORZ DQG ZKHQ SURYLGHG ZLWK LQIRUPDWLRQ W
LQIHU WKDW WKH ULVNV ZHUH KLJK 6LPLODUO\ ZKHQ
ORZ SDUWLFLSDQWY UDWHG WKH EHQHILWY DV KLJK Z
LQIHUUHG WKDW WKH EHQHILWY ZHUH ORZ 7KXV SDUW

DIIHFWLYHO\ FRQJUXHQW ZLWK WKH LQIRUPDWLRQ PDQ



HEODQDWLRQ IRU WKH REVHUYHG LQYHUVH UHODWLRQVKL
WKDW SDUWLFLSDQWY ZHUH XVLQJ WKH DIIHFW KHXULVWL
QHIJDWLYH LQIRUPDWLRQ DERXW WKH REMHFW WKDW WKH
DIIHFWLYH SRRO DVVRFLDWHG ZLWK WKH REMHFW ZDV QH.
QHIJDWLYHO\ &RQYHUVHO\ ZKHQ JLYHQ SRVLWLYH LQIRUF
ZHUH ORZ RU WKH EHQHILWY ZHUH KLJK WKH\ UHIHUUHG
LQIOXHQFHG WKHLU VXEVHTXHQW MXGJPHQWY RI WKH RENMN
WKH pDIIHFW DV LQIRUPDWLRQYT K\SRWKHVLY &ORUH 6FK.:
WKDW VRFLDO MXGJPHQWY HJ RI RWKHU SHRSOH DUH L
SRVLWLYH DQG QHIJDWLYH IHHOLQJVY RI OLNLQJ DQG GLVOI

MXGJIHG

1RW RQO\ GR HPRWLRQV DIIHFW WKH ZD\ ZH WKLQN EXW V
ZH IHHO DERXW HYHQWYV 5RHVH REVHUYHG WKDW LW
PLQG WR LPDJLQH RU PHQWDOO\ VLPXODWH GLITHUHQW YH
EHHQ 3HRSOHYV VDWLVIDFWLRQ ZLWK WKHLU FLUFXPVWD
WKLQN WKHLU FLUFXPVWDQFHV FRPSDUH ZLWK RWKHU SHF
FLUFXPVWDQFHV WKH LQGLYLGXDO H[SHFWHG WR KDSSHQ
OHGYHF ODGH\ *LORYLFK 7KLY WHQGHQF\ WR FRP:
ZLWK DOWHUQDWLYH RXWFRPHV LV NQRZQ DV PFRXQWHUIIL

DQG WKH WKRXJKW W\SLFDOO\ WDNHV WKH IRUP RI DQ
3, RQO\ , KDG " DQG D FRQVHTXHQW SWKHQ , PLIKW
7D\ORU 7TXUWOH SURSRVH WKDW WKLV W\SH RI WKLQ
HYRNHG ZKHQ D FKDLQ RI HYHQWYV SURGXFHV D QHJDWLYH
DQ REWDLQHG RXWFRPH LV FRPSDUHG ZLWK D EHWWHU RX

OLNHO\ WR SURGXFH QHJDWLYH DIIHFW +RZHYHU LI WKH



ZRUVH RXWFRPH GRZQZDUG FRXQWHUIDFWXDO LW LV
%XXQN &ROOLQV 7D\ORU YDQ <SHUHQ 'DNRI IRU
VRPHRQH ZKR LV REMHFWLYHO\ ZRUVH RIl HJ D EURQ
KDSSLHU WKDQ D SHUVRQ ZKR LV REMHFWLYHO\ EHWW
GHSHQGY RQ WKH FRXQWHUIDEFWXDO RXWFRPH WKH\ LP
7KH EURQJH PHGDO ZLQQHU PD\ LPDJLQH D VLWXD
HQGHG XS ZLWK QR PHGDO DW DLO ZKLOH WKH VLOYHI
ZKHUH LI WKLQJV KDG JRQH GLIIHUHQWO\ WKH\ PLIJKW
VXJIJHVWV WKDW ZKHQ FRQIURQWHG ZLWK D QHJDWLY'
JHQHUDWH XSZDUG FRXQWHUIDFWXDOV LPDJLQLQJ KF
VHHPLQJO\ DGGLQJ WR WKHLU PLVHU\ 1DVER O0DUVK
WHQGHQF\ KDV EHHQ WKDW XSZDUG FRXQWHUIDFWXDO
WR LPSURYHG IXWXUH SHUIRUPDQFH LQ VLPLODU VLWX
LQGLYLGXDO RQ WKH FDXVHV RI WKH QHJDWLYH RXWFR
WKH IXWXUH WR DYRLG D UHSHWLWLRQ RI WKH RXWFRF

WKH VLWXDWLRQ 1DVFR ODUVK

7KH LQWHQVLW\ RI DQ LQGLYLGXDOfV HPRWLRQDO UHD
QXPEHU RI IDFWRUV LQFOXGLQJ KRZ HDV\ LW LV WR LF
RFFXUULQJ DQG KRZ DEQRUPDO WKH HYHQWYV OHDGLQJ
OLOOHU )RU H[DPSOH SDUWLFLSDQWY W\SLEDOO
VFKHGXOHG IOLJKW E\ ILYH PLQXWHV DV EHLQJ PRUH X
IOLJKW E\ KDOI DQ KRXU .DKQHPDQ 7YHUVN\ 7K
EHOLHYHG WR RFFXU EHFDXVH GHVSLWH WKH IDFW WK
RXWFRPH PLVVLQJ WKHLU IOLJKW LW ZRXOG EH HDVL

PHQWDOO\ XQGRLQJ HYHQWYVY VR WKDW WKH\ FRXOG KD



WHKLU IOLJKW RQ WLPH ,Q D VLPLODU zZD\ SDUWLFLSDQWYV
DFFLGHQW RQ WKH UDUH RFFDVLRQ WKH\ GHFLGH WR GULY
EHLQJ PRUH XSVHW WKDQ D GULYHU ZKR KDV DQ DFFLGHQ'
URXWH WKH ILUVW GULYHU FDQ HDVLO\ LPDJLQH DYRLGL

DV XVXDO .DKQHPDQ OLOOHU

,Q DGGLWLRQ WR H[SHULHQFHG HPRWLRQV LW KDV DOVR |
FDQ LQIOXHQFH WKH FKRLFHV ZH PDNH DQG WKHUH LV D J
VXSSRUW WKLV YLHZ 6RPH WKHRULHYVY KDYH IRFXVHG RQ F
HJ 'HFLVLRQ $IIHFW 7KHRU\ DQG 6 XEMHFWLYH ([SHFWHG

OHOOHUV 6FKZDUW] +R SLWRY ZKLOH RWKHUV KD?
VSHFLILF HPRWLRQV HJ 5HJUHW 7KHRU\ /RRPHV 6XJGt

'LVDSSRLQWPHQW 7KHRU\ /RRPHV 6XJGHQ %HOO

OHOOHUV G6FKZDUW] SLWRY PHDVXUHG WKH SOHDVXI
JDPEOLQJ RXWFRPHVY 3DUWLFLSDQWY ZHUH SUHVHQWHG Z
D FRPSXWHU VFUHHQ DQG ZHUH DVNHG WR VHOHFW ZKLFK
7KH RXWFRPH RI WKH VHOHFWHG JDPEOH ZDV WKHQ PDGH
WR UDWH WKH SOHDVXUH WKH\ DQWLFLSDWHG WKH\ ZRXOC
,Q VRPH RI WKH H[SHULPHQWY SDUWLFLSDQWY DOVR GLVF
JDPEOH 7KH UHVXOWY RI WKH UHVHDUFK VKRZHG WKUHH
RXWFRPH DV WKH LPDJLQHG ZLQ LQFUHDVHG VR GLG WK
DOQOWLFLSDWHG 7KHUH ZDV DOVR D FRPSDULVRQ HIIHFW
LPDIJLQHG RXWFRPHYV ZDV UHGXFHG ZKHQ WKH RXWFRPH R
DQRQG LQFUHDVHG ZKHQ WKH RXWFRPH RI WKH IRUHJRQH RS

IHHO OLNH ZLQV LI D ODUJHU ORVYV ZDV DYRLGHG )LQDOO'



VMSULVLQJ RXWFRPHV ZHUH DVVRFLDWHG ZLWK VWURQ
XQVXUSULVLQJ RXWFRPHYV D SRVLWLYH RXWFRPH IHO
IHOW HYHQ EHWWHU FRQYHUVHO\ D QHJDWLYH RXWEFR
RXWFRPH IHOW HYHQ ZRUVH JXUWKHU VWXGLHV O0HOC(
SOHDVXUH DQG H[SHULHQFHG SOHDVXUH RI LQGLYLGXLCL
JRU H[DPSOH VWXGHQWY SUHGLFWHG SULRU WR WDNL
ZRXOG DFKLHYH DQG UDWHG WKHLU DQWLFLSDWHG SOl
FRXOG UHFHLYH $IWHU WDNLQJ WKH WHVW DQG UHFHL
WKHLU DFWXDO JUDGH DQG WKHLU HPRWLRQDO UHDFW
JURXSV RI GLHWHUV LQ UHODWLRQ WR WKHLU ZHLJKW
SUHJQDQF\ WHVWLQJ 2YHUDOO WKH UHVXOWV RI WKH
$INTHFW 7KHRU\ DQG WKH\ FRQILUPHG WKH SUHVHQFH R

FRPSDULVRQ DQG VXUSULVH REVHUYHG LQ WKH RULJL

,Q SURSRVLQJ 6 XEMHFWLYH ([SHFWHG 30HDVXUH 7KHR
ZKHQ DQ LQGLYLGXDO KDV D FKRLFH EHWZHHQ WZR RS
WZR GLITHUHQW RXWFRPHV WKH LQGLYLGXDO HVWLPD)
DVVRFLDWHG ZLWK HDFK FKRLFH RSWLRQ E\ FRQVLGHU
ZLOO IHHO LI WKH\ H[SHULHQFH HDFK RI WKH SRVVLEO
E\ WKH SHUFHLYHG SUREDELOLW\ WKDW WKH RXWFRPH
WKH WZR ZHLIJKWHG IHHOLQJVY +DYLQJ WKXV GHULYHG
HVWLPDWH IRU HDFK FKRLFH RSWLRQ WKH LQGLYLGXD
JUHDWHVW DYHUDJHG SOHDVXUH OHOOHUYV UHSRL
WKLV LGHD 7KH FRUUHODWLRQV EHWZHHQ SUHGLFWHC
6 XEMHFWLYH ([SHFWHG 30HDVXUH 7KHRU\ DQG DVVXPL

DFWXDO FKRLFH SURSRUWLRQV PDGH E\ SDUWLFLSDQW



RWKWKHRULHYVY RU K\SRWKHVHVY WHVWHG HJ 6XEMHFWLY]I
7TKHRU\ PLQLPLVLQJ GLVSOHDVXUH ZLWKRXW UHJDUG IRU
ZLWKRXW UHJDUG IRU GLVSOHDVXUH SUHGLFWHG SDUWLF
6 XEMHFW ([SHFWHG 30HDVXUH 7KHRU\ 7KH UHVXOWYV WKH
JHQHUDOO\ SUHGLFWDEOH IURP WKH WKHRU\ WKDW GHFLV
SDLQ RI PRQHWDU\ RXWFRPHVY DQG VHOHFW WKH JDPEOH Z

OHOOHUYV S

$V OHOOHUV OF*UDZ SRLQW RXW DQ LPSRUWDQW TX
EDVHG RQ WKH DQWLFLSDWLRQ RI HPRWLRQ LV 2+RZ DFFXI
IXWXUH DIIHFW"" |1 LQGLYLGXDOV DUH SRRU DW SUHGLFW
PDNH WKH ZURQJ GHFLVLRQV EDVHG RQ LQDFFXUDWH DIIH
WHQGHQF\ WR RYHUSUHGLFW IXWXUH HPRWLRQV GHFLVLR
RSWLRQV WKDW WKH\ WKLQN ZLOO FDXVH WKHP PRUH IXW)
RU VHOHFW RSWLRQV WKDW WKH\ WKLQN ZLOO PDNH WKHP
FRQYHUVHO\ LI WKHUH LV D WHQGHQF\ WR XQGHUSUHGLF\
DYRLG FKRLFHV WKDW ZLOO LQ IDFW FDXVH WKHP IXWXUH
ZRXOG KDYH PDGH WKHP KDSSLHU WKDQ WKH\ LPDJLQHG

E\ OHOOHUV DQG KHU FROOHDJXHYV VHH OHOOHUV vV XJ
JDPEOLQJ H[SHULPHQWY SDUWLFLSDQWVY DIITHFWLYH SUH
ORVVHV DQG JDLQV SDUWLFLSDQWVY PHDQ DQWLFLSDWH
PDSSHG DOPRVW H[DFWO\ RQWR WKH PHDQ H[SHULHQFHG ¢«
JDYH DIWHU WKH\ SOD\HG WKH JDPEOH :KHQ ORRNLQJ DW
UHVXOWY ZHUH PRUH YDULDEOH )RU VRPH W\SHV RI IRUHI
DQWLFLSDWHG DQG H[SHULHQFHG SOHDVXUH ZLWK D WHQ

WKHLU GLVSOHDVXUH IRU QHIJDWLYH RXWFRPHV W DSSHELC



RXRWHY PD\ LQIOXHQFH WKH DFFXUDF\ RI LQGLYLGXDO\
OHOOHUV HWDO VWXGHQWY SUHGLFWHG WKHLU ¥
H[SHFWHG WR IHHO IRU HDFK JUDGH )RXU PRQWKYV OD
JUDGH DQG KRZ SOHDVHG WKH\ ZHUH ZLWK LW 7KH UH
IDLUO\ DFFXUDWH LQ WKHLU SUHGLFWLRQV RI WKHLU S
SDVW H[SHULHQFH RI DVVHVVPHQWY LQ WKHLU HGXFDW
JRRG RU EDG GLIIHUHQW RXWFRPHV FDQ IHHO ,Q RWK!
SUHJQDQF\ WHVWLQJ ZHUH VOLJKWO\ OHVV WKRXJK VV
IHHOLQJY DERXW WKH WHVW UHVXOWY RQ WKH ZKROF
DQWLFLSDWHG SOHDVXUH SDUWLFXODUO\ IRU XQGHVL
WKHVH PLVSUHGLFWLRQV RI IXWXUH DIIHFW PD\ UHIOH|
VLWXDWLRQ PDQ\ ZHUH KDYLQJ WKHLU ILUVW SUHJQDC
UHVXOWYV ZDV IRXQG IRU GLHWHUYV ZKR SUHGLFWHG WK
$OWKRXJK PRVW GLHWHUV PLJKW DOVR KDYH H[SHULHC
XQVXFFHVVIXO DWWHPSWYV DW ZHLJKW ORVV SDUWLFL
WKHLU GLVSOHDVXUH SDUWLEXODUO\ ZKHUH WKH\ IDL
JUHGULENVRQ DUJXHV WKDW SUHGLFWLRQV DERXYV
DUH RIWHQ EDVHG RQ HYDOXDWLRQV RI SDVW DIIHFWL"
FRQVLGHULQJ SDVW HPRWLRQDO H[SHULHQFHV LQ WKH
VWURQJO\ LQIOXHQFHG E\ WKH HPRWLRQV IHOW GXULQ
H[SHULHQFH WKH PRPHQW RI SHDN LQWHQVLW\ DQG W
20H FRQVHTXHQFH RI WKLV pSHDN DQG HQG UXOHT LV
PD\ EH QHJOHFWHG DQG RYHU UHOLDQFH RQ WKH SHDN
LQ WKH LQGLYLGXDO PDNLQJ D FKRLFH ZKHUHE\ WKH\ F

JUHGULFNVRQ



2WKHHDBFK VXJIHVWY WKDW LQGLYLGXDOV DUH QRW DOZ
GXUDWLRQ RI WKHLU IXWXUH QHJDWLYH HPRWLRQV ,Q WF
SHRSOH VHHP WR EH TXLWH JRRG DW DQWLFLSDWLQJ WKH
SRVLWLYH HYHQWYVY EXW DUH OHVV DFFXUDWH LQ WKHLU S
FRQVHTXHQFHYV RI QHIJDWLYH HYHQWYVY *LOEHUW 3LQHO
%DVHG RQ WKH UHVXOWY RI VL[ VWXGLHYV XVLQJ ERWK F!
WKDW FRPSDUHG SUHGLFWHG DQG DFWXDO HPRWLRQDO
HYHQWYV HJ WKH EUHDN XS RI URPDQWLF UHODWLRQVKLS?S
GHIHDW QHJDWLYH SHUVRQDO IHHGEDFN SDUWLFLSDQW\
RI WKHLU XQKDSSLQHVY IROORZLQJ D QHJDWLYH HYHQW
QHIJDWLYH RU SRVLWLYH HYHQWYV DUH H[SHULHQFHG SHR
WR D hnEDVHOLQHY OHYHO IDLUO\ TXLFNO\ DIWHU WKH HYH
EH SRZHUIXO OLIH H[SHULHQFHV DFWXDOO\ KDYH OHVV SV
WKDQ RQH PLIJKW WKLQN $V *LOEHUW HW DO FRPPHQ

KDSS\ PRVW RI WKH WLPH DQG PRVW HYHQWY GR OLWWOH

,W DSSHDUV WKDW SHRSOH ILQG ZD\V RI FRSLQJ ZLWK DGY
LQLWLDO KDSSLQHVV H[SHULHQFHG DIWHU OLIHYV PRVW S
)RU H[DPSOH %ULFNPDQ &RDWHV -DQRII %XOPDQ =
ZHOOEHLQJ Rl SDUDSOHJLFV DQG ORWWHU\ ZLQQHUV DJDL
7KH\ IRXQG QR VLJQLILFDQW GLIIHUHQFHV EHWZHHQ ORWMW
UDWLQJV RI JHQHUDO KDSSLQHVV RU WKH SOHDVXUH WKH\
3DUDSOHJLFV ZHUH VLJQLILFDQWO\ OHVV KDSS\ WKDQ FRQ
WKHLU JHQHUDO KDSSLQHVV DERYH WKH PLG SRLQW RI WK
OHVV SOHDVXUH IURP HYHU\GD\ OLIH HYHQWYV WKDQ GLG F

WKDW WKHUH DUH D QXPEHU RI FRSLQJ PHFKDQLVPV WKDW



HMQWY FROOHFWLYHO\ UHIHUUHG WR DV D upSV\FKROR.
PHFKDQLVPVY PD\ EH RYHUORRNHG RU XQGHUHVWLPDWF
IHHOLQJV 6XFK pLPPXQH QHJOHFWY PLJKW EH RQH HJ[S
SHRSOH WHQG WR PLVSUHGLFW WKHLU ORQJHU WHUP F
2WKHU SRVVLEOH H[SODQDWLRQV LQFOXGH D PRWLYDV
RYHUHVWLPDWH WKHLU DIITHFWLYH UHVSRQVHV WR EUD
WKDW VKRXOG LW DFWXDOO\ RFFXU LW GRHV QRW IHF
WHQGHQF\ IRU WKH LQGLYLGXDO WR IRFXV WRR KHDYL
WKHLU IXWXUH KDSSLQHVY DQG IDLO WR FRQVLGHU WK
RYHUDOO KDSSLQHVV ZLOO RFFXU LQ WKHLU OLYHV DI\
SRVLWLYH HYHQWY ZLOO WR VRPH HIWHQW FDQFHO RX
IRFDO HYHQW OHDYLQJ WKH LQGLYLGXDO KDSSLHU RY

,Q UHVSRQVH WR GLVDSSRLQWLQJ RXWFRPHV 7\N
LQGLYLGXDOV DGMXVW WKHLU SHUFHSWLRQ RI WKH OL
KDYH RFFXUUHG PDNLQJ WKH QHJDWLYH RXWFRPH WK
LQHVFDSDEOH 7KLV FRIQLWLYH DGMXVWPHQW DSSHDL

ZKHUHE\ WKH LQGLYLGXDO FDQ DOOHYLDWH WKHLU GL"

+DYLQJ FRQVLGHUHG WKH HIIHFWV RI D JOREDO PHDVX
OF*UDZ QRQHWKHOHVYVY DFNQRZOHGJH WKDW HPRW
PXFK PRUH FRPSOH[ WKDW D VLQJOH SOHDVXUH SDLQ C
UDQJH RI GLITHUHQW HPRWLRQV LQ UHVSRQVH WR DQ F
HYHQ D FRPELQDWLRQ RI ERWK SRVLWLYH DQG QHJDWL
LGHQWLILHG WKH DQWHFHGHQWY DQG TXDOLWLHV RI D
XLSHUV WHU 6FKXUH SRVHPDQ :LHVW 6ZDUW]

GLVWLQJXLVKHG E\ KRZ SHRSOH DSSUDLVH DQG UHSRU



WHKILHOG RI MXGJPHQW DQG GHFLVLRQ PDNLQJ VXJJHVWYV )
WKH VDPH YDOHQFH KDYH H[DFWO\ WKH VDPH LPSDFW RQ N
FRPSDULQJ HPRWLRQV WKDW IDOO LQWR GLITHUHQW TXDGI

&LUFXPSOH[T IRUPHG E\ WZR GLPHQVLRQV RI DURXVDO DQ(¢

KDYH EHHQ REVHUYHG ODQR /IHLWK % DXPHLVWHU
SDIKXQDWKDQ 3KDP '"H6WHQR 3HWW\ :HIJHQHU
.HOWQHU =HHOHQEHUJ YDQ 'LMN ODQVWHDG YDQ Gl

UHVHDUFKHUV KDYH EHJXQ WR H[SORUH WKH HIIHFWV RI V
GHFLVLRQ PDNLQJ LQFOXGLQJ UHJUHW GLVDSSRLQWPHQYV
$ ODUJH SURSRUWLRQ RI WKLV ZRUN KDV LQYHVWLJDWHG \
ZKLFK LV DOVR WKH IRFXV RI WKLV WKHVLV S QWHUHVW LQ
EHIJDQ ZLWK WKH SURSRVLWLRQ RI 5HJUHW 7KHRU\ E\ HFRC

6 XJGHQ

%HOO DQG /RRPHV 6XJGHQ VHSDUDWHO\ QRWHG
GHFLVLRQ PDNHUV GR QRW DOZzZD\V PDNH FKRLFHV DERXW I
PD[LPLVLQJ H[SHFWHG XWLOLW\ DQG TXHVWLRQHG WKH XV
JXLGH WR FKRLFH $FFRUGLQJ WR %HOO XVLQJ D VLG
ZKLFK LV SXUHO\ PRQHWDU\ LV LQVXIILFLHQW J/LNHZLVH [/
WKDW WKH ZD\ LQ ZKLFK GHFLVLRQ PDNHUVY EHKDYLRXU G
HFRQRPLF WKHRU\ ZDV 3 QHLWKHU VPDOO VFDOH QRU UDQG
RWKHU IDFWRUV QRW LQFRUSRUDWHG LQWR WUDGLWLRQD
SHIJUHW 7KHRU\ %HOO IRRPHV 6XJGHQ WKHUHIR
PDGH WKHLU FKRLFH DQG GLVFRYHUHG WKH RXWFRPH RI W
GHFLVLRQ PDNHUV PD\ GLVFRYHU WKDW DQ DOWHUQDWLYH

ZLWK D PRUH GHVLUDEOH RXWFRPH $V D UHVXOW WKH\ P|



AKRLFH HYHQ LI LW DSSHDUHG WR EH WKH EHVW RSWL
&RQYHUVHO\ LI WKH\ GLVFRYHU WKDW WKH REWDLQHG
RXWFRPHVY DVVRFLDWHG ZLWK WKH IRUHIJRQH RSWLRQ\
LQFUHDVHG VDWLVIDFWLRQ UHMRLFLQJ ZLWK WKH RE
WKH\ PDGH WKH EHVW FKRLFH 7KHUHIRUH 5HJUHW 7Kt
RXWFRPH LWVHOI GHFLVLRQ PDNHUV H[SHULHQFH HPR
PDNLQJ $FFRUGLQJ WR %HOO ZKHQ PDNLQJ GHFI
WKH HPRWLRQDO FRQVHTXHQFHYV RI WKHLU FKRLFH DQ
wWuDGLQJ RIIl WKH 3GLVDGYDQWDJHV RI UHJUHW DJD
WKH\ DLP WR DFKLHYH D EDODQFH EHWZHHQ PLQLPLYV
JDLQV 7KXV DQWLFLSDWHG UHJUHW PD\ PRGLI\ WKH H
GHSHQGLQJ RQ WKH GHJUHH WR ZKLFK LW LV FRQVLGH
ODQVWHDG YDQ GHU 30LJW IRRPHV 6XJGHQ
LQGLYLGXDO FKRRVHV D FRXUVH RI DFWLRQ ZKLFK VXE
ZLOO EH PRUH SDLQIXO WKDQ D VLWXDWLRQ ZKHUH WK
RI FLUFXPVWDQFHY EH\RQG WKHLU FRQWURO WKH IDI
DYRLGHG WKH QHJDWLYH RXWFRPH E\ FKRRVLQJ GLIIHL
HI[SHULHQFH DERXW WKH RXWFRPH 7KXV WKH H[SHULF
RI WZR RXWFRPHYV 3ZKDW LV  DQG 33ZKDW PLJKW KDYH
6 XJGHQ UHJUHW PD\ EH LQGHSHQGHQW RI WKH QI
JDS EHWZHHQ 3ZKDW LV  DQG 3ZKDW PLJKW KDYH EHHQ
WKH JDS WKH JUHDWHU WKH UHJUHW RU UHMRLFLQJ
GHJUHH RI UHJUHW H[SHULHQFHG DIWHU D GLVDSSRLQ
KRZ PXFK WKRXJKW ZDV SXW LQWR WKH GHFLVLRQ KR.
IRUHIJRQH RSWLRQ WKDW WXUQHG RXW EHWWHU DQG W

H[SODLQ DOO WKH REVHUYHG YLRODWLRQV RI H[SHFWHE



UHUHW DQG pFKRLFHOHVV XWLOLW\Y WKH SOHDVXUH GHUL
LPSRVHG UDWKHU WKDQ FKRVHQ DUH QRQHWKHOHVYV VLI
TKXV ZKHQ LQGLYLGXDOV DFW LQ DFFRUGDQFH ZLWK WKH
DFFRUGLQJ WR /RRPHV 6XJGHQ WKH\ VKRXOG EH UH

VLQFH WKH\ DUH WDNLQJ WKHLU IXWXUH IHHOLQJV LQWR LC

,Q KLV FRQFOXGLQJ UHPDUNV %HOO LGHQWLILHG D Q
Rl UHJUHW LQ GHFLVLRQ PDNLQJ 7KHUH LV D JURZLQJ ER:
VXSSRUW WKH YLHZ WKDW DQWLFLSDWHG UHJUHW GRHV Lt
FRQGLWLRQV LQ JDPEOLQJ WDVNV VFHQDULR EDVHG WDV!I
WDVNV =HHOHQEHUJ E DQG LQ UHODWLRQ WR pUHDO
)RU H[DPSOH 5LWRY %DURQ IRXQG WKDW ZRPH
KDYH WKHLU FKLOG YDFFLQDWHG LI WKH\ DQWLFLSDWHG U
KDYLQJ WKH YDFFLQDWLRQ 7KLV ZDV WKH FDVH HYHQ ZKt
GLVHDVH LWVHOI ZHUH IDU JUHDWHU WKDQ WKH FKDQFHYV
YDFFLQDWLRQ ,Q JHQHUDO LQGLYLGXDOV DSSHDU WR PD
IXWXUH UHJUHW +RZHYHU WKH HIIHEWV Rl UHJUHW DSSH
IHHGEDFN DERXW WKH RXWFRPHV RI IRUHJRQH RSWLRQV
LQGLYLGXDOV WHQG WR H[KLELW ULVN DYHUVH FKRLFHV E
RI IRUHJRQH RSWLRQV LV QRW H[SHFWHG WKH\ PD\ H[KLEL
ODWWHU FDVH LQGLYLGXDOV ZLOO QRW GLVFRYHU ZKDW '
WKH pZKDW LVY YV pZKDW PLJKW KDYH EHHQY FRPSDULVR
XQOLNHO\ WR RFFXU =HHOHQEHUJ %HDWWLH YDQ GHU 3C

%HDWWLH =HHOHQEHUJ E =HHOHQEHUJ SLHWHUYV

*LYHQ WKDW GHFLVLRQ PDNHUYVY DUH DVVXPHG WR WDNH DEF



PINLQJ WKHLU FKRLFHV D QXPEHU RI VWXGLHV KDYH H
RQ WKH UHJUHW WKH\ PLJKW IHHO LI WKHLU FKRLEH W;
VXEVHTXHQW EHKDYLRXUDO FKRLFH $00 RI WKLV UHV
D UHJUHW EDVHG DSSURDFK WR SHUVXDVLRQ LQ UHOD
GH 9ULHYV OXUJUDII OF'HUPRWW :KLWH 3KLOOL
RU URDG VDIHW\ 3DUNHU 6WUDGOLQJ ODQVWHDC
SURPLVLQJ HIIHFWV LQ WHUPV RI FKDQJLQJ GULYHUVT
EHKDYLRXUDO LQWHQWLRQV LQ UHODWLRQ WR VDIHU \
DQG H[HUFLVH EHKDYLRXU DV UHSRUWHG DW IROORZ X
6KHHUDQ +RZHYHU RQH VWXG\ IDLOHG WR UHSOI
VLQJOH RFFDVLRQ ELQJH GULQNLQJ 0XUJUDII HW DO
HITHFWLYHQHVV Rl UHJUHW DV D PHDQV RI SHUVXDVLR
FKDUDFWHULVWLFV Rl WKH ULVN\ EHKDYLRXU WDUJHW!
LQFOXGHG D FRQWURO JURXS WKDW ZDV QRW DVNHG W
DQRWKHU DQG QR VWXGLHV DSSHDU WR KDYH H[SORL
LOQWHUYHQWLRQ LQ RWKHU FKRLFH GRPDLQV 3DUW RI

WKHUHIRUH WULHG WR DGGUHVYVY VRPH RI WKHVH JDSV

ORUH UHFHQWO\ UHVHDUFKHUV KDYH EHJXQ WR H[SOR
WV\SHV RI WKH VDPH HPRWLRQ HJ SHUVRQ UHODWHG
GLVDSSRLQWPHQW YDQ 'LMN =HHOHQEHUJ ,Q D
'HFLVLRQ -XVWLILFDWLRQ 7KHRU\ '-7 KDV UHFHQWO\
FRPSRQHQWV  RI UHJUHW &RQQROO\ =HHOHQEHUJ
DERXW KDYLQJ PDGH D EDG RU XQMXVWLILDEOH FKRLF
ZKLOH WKH RWKHU FRPSRQHQW UHODWHY WR UHJUHW

VRPH LGHDO RXWFRPH UHODWHG UHJUHW $FFRUGLQ.



mMQ RFFXU WRIJHWKHU RU PLJKW LQ FHUWDLQ FLUFXPVW
LQGHSHQGHQWO\ )RU H[DPSOH DQ LQGLYLGXDO PD\ PDNF
QRQHWKHOHVYV WXUQV RXW EDGO\ LQ WKLV FDVH WKH\ Z
OLWWOH RU QR VHOI EODPH GHFLVLRQ UHJUHW VLQFH W
LQGLYLGXDO PD\ PDNH DQ XQMXVWLILDEOH FKRLFH WKDW

LQ WKLV FDVH LI WKH\ FRQVLGHU UHJUHW DW DOO WKF
EXwW PD\ H[SHULHQFH VRPH GHJUHH RI VHOI EODPH UHJUHYV
FDVH ZKHUH D SRRU GHFLVLRQ UHVXOWY LQ D EDG RXWFR
ERWK FRPSRQHQWY RI UHJUHW DQG WKXV WKHLU RYHUDOCC
JUHDWHU WKDQ WKDW H[SHULHQFHG E\ WKH LQGLYLGXDOV
WKHRU\ LV LQWXLWLYHO\ DSSHDOLQJ DQG FDQ DFFRXQW 1|
WKH HDUOLHU UHJUHW UHVHDUFK OLWHUDWXUH HJ FRQ
UHVSRQVLELOLW\ DQG UHJUHW DERXW DFWLRQV YV LQDF
+RZHYHU WKH UHODWLRQVKLSY EHWZHHQ WKH WZR K\SRW
WKHLU DQWHFHGHQWY KDYH QRW \HW EHHQ FOHDUO\ GHIL
GHFLVLRQ MXVWLILDELOLW\ DIIHFWV RQO\ WKH VHOI EODP
LPSDFW RQ RXWFRPH UHODWHG UHJUHW WRR 6LPLODUO\
DILTIHFWV RQO\ RXWFRPH UHODWHG UHJUHW RU ZKHWKHU LV
EODPH GHFLVLRQ UHJUHW H[SHULHQFHG 3DUW RI WKH U

WKHUHIRUH DLPV WR GHYHORS WKHVH DVSHFWV RI1 '-7 I XU\

2YHUYLHZ RI WKHVLV

7KH WKHVLV LV VXEPLWWHG LQ WKH IRUP RI D VHULHV R S

ZKLFK DUH LQWHQGHG WR EH DEOH WR EH UHDG DV pVWDQ

WKH UHOHYDQW OLWHUDWXUH DQG LWV RZQ UHIHUHQFH O]



FKOWHUV UHODWH WR WKHRUHWLFDO LVVXHV UHODWLQ

RWKHUV WDNH D PRUH DSSOLHG SHUVSHFWLYH

&KDSWHUV WR DGGUHVV WKHRUHWLFDO SHUVSHFWL
IROORZLQJ WKH SURSRVLWLRQ RI 'HFLVLRQ -XVWLILFD)
=HHOHQEHUJ &KDSWHU GHVFULEHV D VHULHV RI
PRUH GHWDLO WKH UHODWLRQVKLS EHWZHHQ UHJUHW

UHJUHW DERXW EDG RXWFRPHV RXWFRPH UHJUHW DQ
HFRUH FRPSRQHQWVY SURSRVHG E\ '-7 DUH LQGHSHQGH
DOQWHFHGHQWY &KDSWHU GHVFULEHV WZR H[SHULPH
PDGH LQ &KDSWHU WKDW SDUWLFLSDQWVY UDWLQJV |
VWURQJO\ UHODWHG WR WKHLU SHUFHSWLRQV RI WKH

GHFLVLRQ WKLV ILQGLQJ IXUWKHU FDOOV LQWR TXHVYV
'-7 EHLQJ WRWDOO\ LQGHSHQGHQW )LQDOO\ &KDSWHL
DUWLFOHV ZKHUH LQGLYLGXDOV KDYH GLVFXVVHG WKH
GHWHUPLQLQJ ZKHWKHU SHRSOH UHSRUW PRUH IUHTXF
UHJUHWV RU GHFLVLRQ UHODWHG VHOI EODPH UHJUH
OD\ SHUVRQYV YLHZ DV LQ WKH WKHRULVWVY YLHZ \

HPRWLRQDO H[SHULHQFHVY ODEHOOHG DV GLVDSSRLQW

7KH VHFRQG KDOI RI WKH WKHVLVY SUHVHQWY PRUH DSES
PDNLQJ 6SHFLILFDOO\ WZR SDSHUV LQYHVWLJDWH ZK
SRWHQWLDO IRU H[SHULHQFLQJ IXWXUH UHJUHW FDQ E
PDNH DOWHUQDWLYH EHKDYLRXUDO FKRLFHV $V DOUH
UHVHDUFK KDV UHSRUWHG VRPHZKDW YDU\LQJ UHVXOW

LQWHUYHQWLRQ LQ UHODWLRQ WR KHDOWK DQG URDG



SUHRXV UHJUHW EDVHG LQWHUYHQWLRQ UHVHDUFK LV GH
GLIIHUHQW ULVN\ FKRLFH GRPDLQV KHDOWK FKRLFHV DQ
GHVFULEHV WKUHH H[SHULPHQWY ZKLFK WRJHWKHU WHVW
LOQWHUYHQWLRQ LQ FKDQJLQJ VWXGHQWVYT DWWLWXGHV L
VXQEDWKLQJ ZKLFK FDUULHV WKH IXWXUH ULVN RI GHYHC
VWXGLHV WKDW KDYH IRXQG HIIHFWV RI DQWLFLSDWHG UF

$EUDKDP 6KHHUDQ KDYH LQFOXGHG D FRQWURO
DIIHEW DW DOO 7KH WKLUG H[SHULPHQW LQ WKH VHULHYV
GHWHUPLQH ZKHWKHU DQ\ FKDQJHV LQ EHKDYLRXU FDQ EF
LQIOXHQFH RI DIIHFW &KDSWHU GHVFULEHY RQH ORQJL\
VLPLODU UHJUHW EDVHG LQWHUYHQWLRQV FDQ LQIOXHQF!
VDIHW\ IRFXVLQJ RQ FRPSXWLQJ VFLHQFH VWXGHQWVY FK

ZRUN DQG LQWHUQHW VHFXULW\

)LQDOO\ &KDSWHU VXPPDULVHV WKH ILQGLQJV RI WKH U

FRQWULEXWLRQ RI WKLV WKHVLV WR NQRZOHGJH DERXW W



SHIHUHQFHV

$EUDKDP & 6KHHUDQ 3 $FWLQJ RQ LQWHQWLI

%ULWLVK -RXUQDO RI 6RFLDO 3V\FKRORJ\

%HOO ' ( 5HJUHW LQ GHFLVLRQ PDNLQJ XQGHU X

%ULFNPDQ 3 &RDWHV ' -DQRII % XOPDQ 5 IR

YLFWLPV ,V KDSSLQHVV UHODWLYH" -RXUQDO RI 3HUV

NXXQN % 3 &ROOLQV 5/ 7D\ORU 6 ( YDQ <SHUHQ
DILTIHFWLYH FRQVHTXHQFHVY RI VRFLDO FRPSDULVRQ (LV

-RXUQDO RI 3BHUVRQDOLW\ DQG 6RFLDO 3V\FKRORJ\

&KDLNHQ 6 +HXULVWLF YHUVXV VA\VWHPDWLF LQ
VRXUFH YHUVXV PHVVDJH FXHV LQ SHUVXDVLRQ -RXUC

3VIFKRORJ\

&RQQROO\ 7 =HHOHQEHUJ O SHJUHW LQ GHFL

LQ 3VIFKRORJLFDO 6FLHQFH

&ORUH * ©6FKzZDU] 1 &RQZD\ O $IITHFWLYH FD
VRFLDO LQIRUPDWLRQ SURFHVVLQJ ,Q56 :\HU 7 . 6

&RIQLWLRQ 9ROXPH SS +LOOVGDOH 1- (UOE



'‘DPDVLR $ 5 '‘"HVFDUWHY HUURU (PRWLRQ UHDVRQ

<RUN * 3 3XWQDPYV 6RQV

'"H6WHQR ' 3HWW\ 5 ( :HIJHQHU '7 SXFNHU
WKH SHUFHSWLRQ RI OLNHOLKRRG 7KH UROH RI HPRWLRQ

6RFLDO 3V\FKRORJ\

(GZDUGV : 8wLOLW\ WKHRULHVY OHDVXUHPHQWY DG

(SVWHLQ 6 &RIQLWLYH H[SHULHQWLDO VHOI WKHRU
SHUVRQDOLW\ ,Q 5 & &XUWLV (G 7TKH UHODWLRQDO VH

SVI\FKRDQDO\VLY DQG VRFLDO SV\FKRORJ\ 1HZ <RUN *XLC

(SVWHLQ 6 3DFLQL 5 'HQHV 5DM 9 +HLHU + N
LQWXLWLYH H[SHULHQWLDO DQG DQDO\WLFDO UDWLRQDO

6RFLDO 3V\FKRORJ\

JLOXFDQH 0/ $OKDNDPL $ 6ORYLF 3 -RKQVRQ 6 0

LQ MXGJPHQWYV RI ULVNV DQG EHQHILWV -RXUQDO RI %HK

YRUJDV - 3 ORRG DQG MXGJPHQW 7KH DIIHFW LQIXV

S3V\FKRORJLFDO %XOOHWLQ

JUHGULFNVRQ % / ((WUDFWLQJ PHDQLQJ IURP SDVW

LPSRUWDQFH RI SHDNV HQGV DQG VSHFLILF HPRWLRQV ¢



J)UMGD 1 + XLSHU 3A WHU 6FKXUH ( SHODWL
DQG HPRWLRQDO DFWLRQ UHDGLQHVYVY -RXUQDO RI1 3HI

*LOEHUW "7 3LQHO (& :LOVRQ 7' %OXPEHUJ 6 -
,PPXQH QHJOHFW $ VRXUFH RI GXUDELOLW\ ELDV LQ D

SHUVRQDOLW\ DQG 6RFLDO 3V\FKRORJ\

.DKQHPDQ ' OLOOHU " 7 1RUP 7KHRU\ &RPSDI

DOWHUQDWLYHV 3V\FKRORJLFDO 5HYLHZ

.DKQHPDQ ' 7TYHUVN\ $ 7TKH VLPXODWLRQ KHX
6ORYLF $ 7YHUVN\ (GV -XGIJPHQW XQGHU XQFHUW|

&DPEULGJH &DPEULGJH 8QLYHUVLW\ 3UHVYV

/IHLWK . 3 %DXPHLVWHU 5) K\ GR EDG PRRG)
EHKDYLRU" (PRWLRQ ULVN WDNLQJ DQG VHOI UHJXOD'

SVIFKRORJ\

/IHPHU - 6 . HOWQHU ' %H\RQG YDOHQFH 7RZEL

VSHFLILF LQIOXHQFHY RQ MXGJHPHQW DQG FKRLFH &F

IRHZHQVWHLQ * ) "HEHU ( 8 +VHH & . "HOFK 1

S3VIFKRORJLFDO %XOOHWLQ



IRRPHV * 6XJGHQ 5 5HJUHW 7KHRU\ $Q DOWHUQ

FKRLFH XQGHU XQFHUWDLQW\ (FRQRPLF -RXUQDO

OHGYHF 9 + ODGH\ 6 ) *LORYLFK 7 'KHQ OHVV I
WKLQNLQJ DQG VDWLVIDFWLRQ DPRQJ 20\PSLF PHGDOOLV!

3V\FKRORJ\

OHOOHUV % $ &KRLFH DQG WKH UHODWLYH SOHDVX

%XOOHWLQ

OHOOHUV % $ OF*UDzZz $ 3 $QWLFLSDWHG HPRWLF

&XUUHQW 'LUHFWLRQV LQ 3V\FKRORJLFDO 6FLHQFH

OHOOHUV % $ 6FKZDUW] $ +R . SLWRY , 'HFLVLRQ

UHDFWLRQV WR WKH RXWFRPHV RI ULVN\ RSWLRQV 3V\FK]

OHOOHUV % $ G6FKZDUW] $ SLWRY (PRWLRQ EI

([SHULPHQWDO 3V\FKRORJ\ *HQHUDO

oXuJubll 9 OFHUPRWW 0 5 KLWH ' 3KLOOLSYV
JHW 7KH HIITHFWV RI PDQLSXODWLQJ DQWLFLSDWHG DIIHF!

RFFDVLRQ GULQNLQJ $OFRKRO DQG $OFRKROLVP

1DVFR 6 $ ODUVK ./ *DLQLQJ FRQWURO WKURXJF

SHUVRQDOLW\ DQG 6RFLDO 3V\FKRORJ\ %XOOHWLQ



3BDUNHU ' 6WUDGOLQJ 6 * ODQVWHDG $ 6 5 (
WR H[FHHGLQJ WKH VSHHG OLPLW $Q LQWHUYHQWLRQ

%HKDYLRU -RXUQDO RI $SSOLHG 6RFLDO 3V\FKRORJ\

3HWW\ 5 ( &DFLRSSR - 7 SWWLWXGHV DQG SH

FRQWHPSRUDU\ DSSURDFKHV 'XEXTXH ,$ :LOOLDP &

SDIJIKXQDWKDQ 5 3KDP 0 7 $00 QHIJDWLYH PRI
ORWLYDWLRQDO LQIOXHQFHV RI DQ[LHW\ DQG VDGQHVYV

%HKDYLRU DQG +XPDQ 'HFLVLRQ 3URFHVVHYV

SLFKDUG 5 YDQ GHU 30LJW - GH 9ULHV 1 $

SHUVSHFWLYH &KDQJLQJ VH[XDO ULVN WDNLQJ EHKDY

ODNLQJ

SRHVH 1 - 7TKH IXQFWLRQDO EDVLV RI FRXQWHUI

SHUVRQDOLW\ DQG 6RFLDO 3V\FKRORJ\

SRVHPDQ , - 'LHVW & 6ZDUW] 7 6 SKHQRPHC

GLITHUHQWLDWH GLVFUHWH HPRWLRQV -RXUQDO RI 3H

6FKZDU] 1 (PRWLRQ FRJQLWLRQ DQG GHFLVLRQ



60RPDQ 6 $ 7KH HPSLULFDO FDVH IRU WZR V\VWHPV

%XOOHWLQ

6PLWK (5 'H&RVWHU - $VVRFLDWLYH DQG UXOH
FRQQHFWLRQLVW LQWHUSUHWDWLRQ RI GXDO SURFHVV PR

'XDO SURFHVV WKHRULHV LQ VRFLDO SV\FKRORJ\ 1HZ <RU

7T\NRFLQVNL 2 ( , QHYHU KDG D FKDQFH 8VLQJ KLQC

GLVDSSRLQWPHQWY 3HUVRQDOLW\ DQG 6RFLDO 3V\FKROR

9DQ 'LMN :: =HHOHQEHUJ O :KDW GR ZH WDON D
GLVDSSRLQWPHQW" '"LVWLQJXLVKLQJ RXWFRPH UHODWHG

GLVDSSRLQWPHQW &RJQLWLRQ DQG (PRWLRQ

:HOOV */ T7D\ORU % 5 7TXUWOH - : 7TKH XQGRLQ.

SHUVRQDOLW\ DQG 6RFLDO 3V\FKRORJ\

=HHOHQEHUJ O D 7KH XVH RI FU\LQJ RYHU VSLOOHG

DQG IXQFWLRQDOLW\ RI UHJUHW 3KLORVRSKLFDO 3V\FKRC

=HHOHQEHUJ O E $OQWLFLSDWHG UHJUHW H[SHFWHG

GHFLVLRQ PDNLQJ -RXUQDO RI %HKDYLRUDO 'HFLVLRQ 0D

=HHOHQEHUJ O %HDWWLH - &RQVHTXHQFHV RI Ul
HYLGHQFH WRU HIIHFWV RI IHHGEDFN RQ GHFLVLRQ PDNLQ

+XPDQ 'HFLVLRQ 3URFHVVHV



=HHOHQEHUJ 0 %HDWWLH - YDQ GHU 30LJW - GH
UHJUHW DYHUVLRQ (IIHFWV RI H[SHFWHG IHHGEDFN RC

%HKDYLRU DQG +XPDQ '"HFLVLRQ 3URFHVVHYV

=HHOHQEHUJ O SLHWHUV 5 &RPSDULQJ VHUYI

EHHQ %HKDYLRUDO UHVSRQVHV WR UHJUHW DQG GLVD

=HHOHQEHUJ O SLHWHUV 5 &RQVHTXHQFHV R
FDVH RI WKH 'XWFK 3RVWFRGH /RWWHU\ 2UJDQL]DWLR

SURFHVVHYV

=HHOHQEHUJ 0 YDQ 'LMN :: ODQVWHDG $ 6 5 YD
GHFLVLRQV DQG GLVFRQILUPHG H[SHFWDQFLHV 7KH S\

&RIQLWLRQ DQG (PRWLRQ



&KOSWHU

'HFLVLRQ -XVWLILFDWLRQ 7KHRU\ $Q
UHODWLRQVKLS EHWZHHQ WKH WZR F



5811,1* +($' '(&,6,21 5(*5(7 $1' 287&20( 5(*5(7

'"HFLVLRQ -XVWLILFDWLRQ 7KHRU\ $Q H[SORUDWLRQ R

WKH WZR FRPSRQHQWY RI UHJUHW

&KULV :ULJKW 3HWHU $\WRQ

&LW\ 8QLYHUVLW\ /RQGRQ

&KULV :ULJKW DQG 3HWHU $\WRQ 'HSDUWPHQW RIl 3V\FKR(

5HVHDUFK IXQGHG E\ (QJLQHHULQJ 3K\VLFDO 6FLHQFHV &
5HVHDUFK 6WXGHQWVKLS $ZDUG 1XPEHU DV SDUW R
&RUUHVSRQGHQFH FRQFHUQLQJ WKLV DUWLFOH VKRXOG E
'HSDUWPHQW RI 3V\FKRORJ\ &LW\ 8QLYHUVLW\ 1RUWKDPS
8QLWHG .LQJGRP 7HOHSKRQH )D|

(OHFWURQLF PDL@ £ DALEHIVYH@W BFRRQ# FLWY DF XN



$SEVWUDFW

'"HFLVLRQ -XVWLILFDWLRQ 7KHRU\ &RQQROO\ =HHOHQ
FRPSRQHQWYV WKDW FRQWULEXWH WR IHHOLQJV RI UHJ
GHFLVLRQV VHOI EODPH UHJUHW DQG UHJUHW DERXW
WKHRU\ SURSRVHV WKDW VHOI EODPH UHJUHW LV LQIO
RXWFRPH UHJUHW LV LQIOXHQFHG E\ RXWFRPH VHYHUL
H[ISORUHG WKH UHODWLRQVKLS WKH WZR W\SHV RI UHJ
MXVWLILDELOLW\ DQG RXWFRPH VHULRXVQHVV 7KH UF
FRQVLVWHQWO\ UDWHG KLJKHU WKDQ VHOI EODPH UHJ
UDWKHU VPDOO :H DOVR IRXQG VRPH HYLGHQFH WKDW
GLITHUHQFH LQ UDWLQJY ©6HOI EODPH UHJUHW DQG RX
DQG HTXDOO\ VWURQJO\ ZLWK GHFLVLRQ MXVWLILDELO
RXWFRPH VHULRXVQHVYVY VXJIJHVWLQJ WKDW WKH WZR

DQG WKXV FDQQRW EH FRQVLGHUHG DV EHLQJ FRPSOH

.H\ ZRUGV 5HJUHW 'HFLVLRQ ODNLQJ 'HFLVLRQ -XVWL



,QWURGXFWLRQ

2YHU UHFHQW \HDUV WKH MXGJPHQW DQG GHFLVLRQ PDNL
VWDUWHG WR H[SORUH WKH HIITHFWV RI HPRWLRQV LQ KXP
WR WKH PRUH WUDGLWLRQDO IRFXV RQ SXUHO\ FRIJIQLWLY}

OXFK RI WKH UHVHDUFK KDV IRFXVHG RQ WKH HIIHFW

UHJUHW DQG GLVDSSRLQWPHQW 7KH IRFXV RI WKLV SDSH

5HJUHW LV D IUHTXHQW HPRWLRQDO H[SHULHQFH 6KLPDQ
GHFLVLRQ PDNLQJ OLWHUDWXUH GHILQHV UHJUHW DV D 3Q
ZH H[SHULHQFH ZKHQ UHDOL]LQJ RU LPDJLQLQJ WKDW RXU
EHWWHU KDG ZH GHFLGHG GLIIHUHQWO\" =HHOHQEHUJ
ZKHQ D GHFLVLRQ WXUQV RXW EDGO\ DQG UHVXOWYV IURP
H[SHULHQFHG RXWFRPH DQG WKH RXWFRPH WKDW ZH NQR?2
KDG ZH FKRVHQ GLIIHUHQWO\ =HHOHQEHUJ YDQ 'LMN 0DC
7KLV W\SH Rl WKLQNLQJ FRPSDULQJ UHDOLW\ WR ZKDW PL
FRXQWHUIDFWXDO WKLQNLQJ .DKQHPDQ OLOOHU % R
5HJUHW LV SDUWLFEXODUO\ DVVRFLDWHG ZLWK VLWXD
FRQWURO RYHU RU VHOI EODPH IRU WKH RXWFRPH pLI RC
XQIDYRXUDEOH RXWFRPH PLJKW KDYH EHHQ DYRLGHG 7K
WKLQNLQJ DQG LQ WXUQ WKH H[SHULHQFH RI UHJUHW PD
FKRLFH ,W IRFXVHV WKH GHFLVLRQ PDNHU RQ KRZ WKH Qt
KRZ WKH\ PLJKW KDYH SUHYHQWHG RU FKDQJHG LW RU KR

LQ WKH IXWXUH =HHOHQEHUJ D =HHOHQEHUJ HW DO



$FFRUGLQJ WR 5HJUHW 7KHRU\ %HOO IRRPHV  6X.
H[SHULHQFH HPRWLRQV VXFK DV UHJUHW DV D FRQVH
DGGLWLRQ WKH\ FDQ DQWLFLSDWH WKH DIIHFWLYH FR
RXWFRPHY DQG WDNH WKHVH LQWR DFFRXQW ZKHQ FKR
JHQHUDO UXOH ZKHUH WKHUH LV DQ H[SHFWDWLRQ RI
PDNHUV WHQG WR RSW IRU WKH FKRLFH WKDW PLQLPLYV
SRVW GHFLVLRQDO DIIHFW WKDW LV WKH\ WHQG WR |
PLQLPLVLQJ FKRLFHY" =HHOHQEHUJ D -DQLV 0DC
DOQWLFLSDWLQJ IXWXUH UHJUHW HQFRXUDJHV LQGLYLG
EHFDXVH WKHLU DQ[LHWLHVY PRWLYDWH WKHP WR VWRSES

FKRLFH DKHDG RI WKHP

7KHUH LV D JURZLQJ ERG\ RI HYLGHQFH WR VXJJHVW W
LQIOXHQFH FKRLFH DQG GHFLVLRQ PDNLQJ XQGHU HJ[S
VFHQDULR EDVHG WDVNV DQG LQ LQWHUSHUVRQDO GHF
JDPH =HHOHQEHUJ D ORUH UHFHQWO\ =HHOHQEH!
WKH LQIOXHQFH RI DQWLFLSDWHG UHJUHW DQG IHHGETEL
HUHDO OLIHY GHFLVLRQV 'DWD IURP WKHLU VWXGLHV
GRHV LQIOXHQFH SDUWLFLSDQWY GHFLVLRQV WR SOD\
QDPH VXJJHVWV ZLQQHUV LQ WKLV SDUWLFXODU GUDZ
UHVLGHQWY LQ WKH ZLQQLQJ SRVWFRGH ZLWK D WLFNH
LQ WKH ZLQQLQJ SRVWFRGH DUHD EXW QRW KDYLQJ ER
SOD\HUV WKH\ DUH OLWHUDOO\ IDFHG ZLWK WKH NQI
WKH SUL]JH DQG WKDW WKH\ FRXOG KDYH GRQH WRR L

WKLV XQSOHDVDQW H[SHULHQFH SHRSOH DUH PRWLYD!



5HVHDUFK KDV DOVR WHVWHG ZKHWKHU DQWLFLSDWLRQ R
VWUDWHJI\ LQ UHODWLRQ WR KHDOWK DQG VDIHW\ FKRLFH\
LOQWHQWLRQV DQG EHKDYLRXU LQ D ZD\ OLNHO\ WR SURWH
%\ KLJKOLJKWLQJ WKH SRVVLELOLW\ Rl SRVW GHFLVLRQDO
FKDQJHG GULYHUVY DWWLWXGHV WRZDUGV H[FHHGLQJ WKt
ODQVWHDG LQIOXHQFHG VWXGHQWVY ULVN SHUFHSWI
VXEVHTXHQW EHKDYLRXU LQ UHODWLRQ WR VXQEDWKLQJ

VDIHU VH[XDO EHKDYLRXU B5LFKDUG YDQ GHU 30LJW  GH
$EUDKDP 6KHHUDQ 7KH IDEFW WKDW D UHJUHW IRFX
PRUH KHDOWK SURWHEFWLYH FRJQLWLRQV DQG EHKDYLRXU
QHFHVVDULO\ DQWLFLSDWH UHJUHW XQWLO WKH\ DUH SUF

FRQVHTXHQFHYVY RI WKHLU FKRLFHYV

'KLOVW WKHUH LV HYLGHQFH WR VXJJHVW WKHUH DUH ZLG
LQWHQVLW\ RI HPRWLRQDO H[SHULHQFHV /DUVHQ 'LHQHU
SURSHQVLW\ WR HQJDJH LQ VRFLDO FRPSDULVRQ SURFHVV
UHJUHW YDQ 'LMN =HHOHQEHUJ WKHUH PD\ DOVR El
GHFLVLRQ FRQWH[W WKDW LQIOXHQFH WKH DPRXQW RI UH.
EXW QRW DOO UHJUHW WKHRULVWYVY KDYH DVVXPHG WKDW
RO UHJUHW )RU H[DPSOH 6XJGHQ GHILQHG UHJUHW |
ZLVK WKDW \RX KDG DFWHG GLIIHUHQWO\ DQG D IHHOLQJ R
+RZHYHU PRUH UHFHQW UHVHDUFK KDV VXJJHVWHG WKDW
H[SHULHQFH Rl UHJUHW &RQQROO\ 2UGRQH] &RXJKODQ
ODQVWHDG 2UGRQH] &RQQROO\ =HHOHQEHUJ YI
,Q WKHVH VFHQDULR EDVHG H[SHULPHQWY SDUWLFLSDQW\

VWXGHQWY ZKR ZHUH HLWKHU UDQGRPO\ DVVLIJIQHG E\ D FF



MRXUVH RU DFWLYHO\ FKRVH WR FKDQJH WR D VSHFLILF
HQGHG XS RQ D EHWWHU FRXUVH ZKLOH RWKHUV HQGF
RQ WKH VDPH FRXUVH $V H[SHFWHG SDUWLFLSDQWYV |
WKH ZRUVH FRXUVH DV PRUH UHJUHWIXO WKDQ VWXGH!
+RZHYHU WKH\ VWLOO LPDJLQHG WKDW WKH FRPSXWH I
LQGLYLGXDOV ZRXOG H[SHULHQFH PRGHUDWH DPRXQW
VZLWFK FRXUVHV ZDV EH\RQG WKHLU FRQWURO 2UGRQ
IURP WKLV ZRUN LV WKDW ZKLOVW UHVSRQVLELOLW\ F

UHJUHW LW 3LV QRW D QHFHVVDU\ SUHFRQGLWLRQ " IR!

, QWXLWLYHO\ WKH VHYHULW\ RI WKH RXWFRPH RI D GF
UHJUHW LQ WKDW WKH RXWFRPH QHHGYV WR EH pSDLQI
DQG WKH H[SHULHQFH RI UHJUHW 7KLV ZDV UHFRJQLV
VWXG\ :ULJKW $\WRQ SDUWLFLSDQWYV ZHUH DVN
IRXQG WKHPVHOYHYV LQ D VLWXDWLRQ ZKHUH WKH\ KDG
PDOLJQDQW PHODQRPD KLJK VHULRXVQHVV RXWFRPH

VHULRXVQHVV RXWFRPH ,Q WKH VFHQDULRYVY WKHVH
LQGLYLGXDO KDG UHJXODUO\ VXQEDWKHG ZLWKRXW SU
EHFDXVH WKH\ KDG D SUHYLRXVO\ XQGHWHFWHG JHQHV
UHVSRQVLELOLW\ $V ZHOO DV WKH H[SHFWHG HIIHFW
ZDV DOVR DQ LQGHSHQGHQW HIIHFW RI RXWFRPH VHUL
YLVXDOLVHG WKH pKLJK VHULRXVQHVVY RXWFRPH UDW|

WKRVH ZKR LPDJLQHG WKH 7RZ VHULRXVQHVVY RXWFRF

'"HFLVLRQ MXVWLILDELOLW\ PD\ DOVR EH DQ LPSRUWDQ

H[SHULHQFHG ZKHQ GHFLVLRQV WXUQ RXW ZRUVH WKD



DFRQVXPHU FKRLFH VFHQDULR ZKHQ VWURQJ UHDVRQV ZH
VZLWFK EUDQGY HYHQ LI WKH FKRVHQ SURGXFW VXEVHTX
UDWHG WKH DFWRUJV UHJUHW DV EHLQJ OHVV LQWHQVH W
WR VZLWFK WR WKH DOWHUQDWLYH EUDQG DIWHU D KLVWI
EUDQG ,W DSSHDUV WKDW 3/HHOLQJV RI UHJUHW DUH PLW
FRQVXPHU UHIOHFWY DQG FRQFOXGHV WKDW WKH GHFLVLF
LQIRUPDWLRQ  ,QPDQ =HHOHQEHUJ SL '"HELVLRQ
LPSRUWDQW HOHPHQW LQ FXUUHQW WKHRUHWLEDO DSSUR
&RQVLVWHQW ZLWK WKLV &RQQROO\ =HHOHQEHUJ U
-XVWLILEDWLRQ 7KHRU\ '-7 ZKLFK GHVFULEHV WZR pFRUHI
WKH DIITHFWLYH H[SHULHQFH Rl UHJUHW LQ GHFLVLRQ PDN
KHUHLQDIWHU UHIHUUHG WR DV uRXWFRPH UHJUHWY UHO
WKH FKRLFH RU GHFLVLRQ XVXDOO\ LQYROYLQJ D FRPSDU
VXFK DV WKH RXWFRPH RI WKH XQFKRVHQ RSWLRQ RU DQ
FRPSRQHQW UHODWHY WR SHUFHSWLRQV RI WKH TXDOLW\
UHWURVSHFW WKH GHFLVLRQ PDNHU PD\ IHHO WKDW WKH\
+HQFH WKLV FRPSRQHQW RI UHJUHW LV DVVRFLDWHG ZLWHk

UHSURDFKPHQW KHUHLQDIWHU UHIHUUHG WR DV pVHOI EO

'-7 KDV LGHQWLILHG WKH WZR FRPSRQHQWYV RI UHJUHW EX
UHODWLRQVKLS EHWZHHQ WKHP DQG GRHV QRW VSHFLI\ Z¥
RQO\ VHOl EODPH UHJUHW DQG QRW RXWFRPH UHJUHW ZK
RXWFRPH UHJUHW DQG QRW VHOI EODPH UHJUHW 7KLV L
LQYHVWLIDWLRQ LQ WHUPV RI IXUWKHU GHYHORSPHQW RI
WZR FRPSRQHQWY DUH QHFHVVDULO\ LQGHSHQGHQW &RQ(

VXJIJHVWHG WKDW LQ FHUWDLQ FLUFXPVWDQFHYV WKH\ F



HPPSOH DQ LQGLYLGXDO PD\ IHHO WKH\ PDGH D EDG G
WR EH JRRG 7KH\ PD\ UHFRJQLVH WKDW WKHLU SRRU I
XQGHVLUDEOH RXWFRPH EXW WKH\ IRUWXLWRXVO\ pJR
&RQYHUVHO\ LQ DQRWKHU GHFLVLRQ VLWXDWLRQ WKI
GHFLVLRQ HYHQ WKRXJK WKH RXWFRPH WXUQHG RXW
EHHQ $FFRUGLQJ WR '-7 ERWK WKHVH H[DPSOHV ZRXC
WKDQ WKDW H[SHULHQFHG E\ D SHUVRQ ZKR IHOW WKH
WKHQ DOVR WXUQHG RXW EDGO\ ,Q WKH ILUVW H[DPS(
UHJUHW EXW QRW RXWFRPH UHJUHW DV WKLQJV WXUQ
WKH\ H[SHULHQFH RXWFRPH UHJUHW EXW QR HOHPHQV
MIRRG GHFLVLRQT ,Q WKH ILQDO LQVWDQFH WKH GHI
UHJUHW S5HFHQW ZRUN E\ 3SLHWHUV =HHOHQEHUJ

WZR GLIIHUHQW DVSHFWV WR WKH H[SHULHQFH RI UHJL
VWXGLHV XVLQJ D UDQJH RI GLITHUHQW PHWKRGRORJL
LQFOXGLQJ UHDO OLIH FKRLFHYV FRQFOXGHV WKDW 3\
LQIOXHQFHYVY WKH H[SHULHQFH Rl UHJUHW LQGHSHQGH

RXWFRPHV’

$FFRUGLQJ WR &RQQROO\ =HHOHQEHUJ VRPH RI
DQG UHFHQW GHEDWHY LQ UHJUHW UHVHDUFK PLJKW E
FRPSRQHQWYV RI UHJUHW )RU H[DPSOH WKHUH KDV EH
ZKHWKHU SHRSOH UHJUHW WKHLU DFWLRQV RU WKHLU
HYLGHQFH DSSHDULQJ WR H[LVW IRU ERWK SRVVLELOL'
SURSRVH WKDW LW LV WKH MXVWLILDELOLW\ RI WKH D}
DPRXQW RI H[SHULHQFHG UHJUHW QRW WKH IDFW WKD

DFWLRQ LOQDFWLRQ LV MXVWLILHG LQ WKH FLUFXPVWD(



EDPH UHJUHW WKDQ WKHUH ZRXOG EH LI WKH DFWLRQ LQD
UHGXFWLRQ LQ RU DEVHQFH RI WKH VHOI EODPH FRPSRQ
RYHUDOO DPRXQW RI UHJUHW UHSRUWHG ©6LPLODUO\ ZLW
UHVSRQVLELOLW\ DQG UHJUHW GLVFXVVHG HDUOLHU WKH
DUH VWLOO MXGJHG E\ SDUWLFLSDQWY DV H[SHULHQFLQJ
2UGRQH] &RXJKODQ =HHOHQEHUJ YDQ 'LMN ODQVW
&RQQROO\ =HHOHQEHUJ YDQ 'LMN ODQVWHDG F
WKHP H[SHULHQFLQJ RQO\ RXWFRPH UHJUHW EHFDXVH RI

EODPH UHJUHW

2YHUYLHZ RI WKH SUHVHQW VWXGLHV

7KH FXUUHQW VHULHV RI H[SHULPHQWYV ZDV GHVLJQHG WR

-7V SURSRVDOV

JLUVWO\ FDQ DQG GR GHFLVLRQ PDNHUV PDNH D GLVWLQ
FRPSRQHQWVYT ZKHQ WKH\ FRQVLGHU RU DQWLFLSDWH WKF
SDUWLWLRQ RXW D GLVFUHWH HOHPHQW RI RXWFRPH UHJL
SRRU GHFLVLRQ" 7KDW LV GRHV PDQLSXODWLQJ WKH IRF>
EODPH UHJUHW RU RXWFRPH UHJUHW KDYH DQ HIIHFW RQ
WKH FDVH WKDW '-7 LV FRUUHFW HYHQ LI SHRSOH FDQQRYV
FRPSRQHQWY ZKHQ DVNHG WR UDWH WKHVH VHSDUDWHO\

WKH LQWHQVLW\ RI RYHUDOO UHJUHW HYHQ LI WKH\ FDQQF
EHKDYLRXU +RZHYHU LI SDUWLFLSDQWY GR GLVWLQJXLV
RXWFRPH UHJUHW WKLV PLJKW KDYH LPSOLEDWLRQV IRU ¢t

DERXW WKHLU LPDJLQHG RU H[SHULHQFHG UHJUHW



6HFRQGO\ LI WKH WZR FRPSRQHQWY DUH VHSDUDEOH

RQO\ LQIOXHQFH UDWLQJV RI VHOI EODPH UHJUHW" )RI
UHJUHW DQG RXWFRPH UHJUHW GR YDU\ LOGHSHQGHQV
PDQLSXODWLRQV RI GHFLVLRQ MXVWLILDELOLW\ ZRXOC(
UHJUHW W PD\ KRZHYHU EH WKDW LQ SUDFWLFH SHF
MXVWLILDELOLW\ LQ WKHLU SHUFHSWLRQ RI WKH RXWF
MXVWLILDELOLW\ RQ ERWK W\SHV RI UHJUHW 1RQHWK

MXVWLILDELOLW\ VKRXOG LQIOXHQFH VHOI EODPH UHJ

7KLUGO\ GR SHUFHSWLRQV RI WKH VHYHULW\ RI WKH F
RXWFRPH UHJUHW" 2QH LQWHUSUHWDWLRQ RI '-7 PLJK
RXWFRPH RQO\ DIIHFWV RXWFRPH UHJUHW DQG QRW Vt
EH DUJXHG WKDW RXWFRPH VHULRXVQHVV FRXOG LQIO
PXFK DV LW PD\ EH GLIILEXOW WR FRQVLGHU D GHFLVL
IROORZV LW 'HFLVLRQ RXWFRPHV HVSHFLDOO\ ZKHUI|
VWURQJ KHXULVWLF FXH WR GHFLVLRQ TXDOLW\ 7KLV
SDUWLFLSDQWY DUH DVNHG WR FRQVLGHU K\SRWKHWL
LQIRUPDWLRQ DERXW WKH GHFLVLRQ SURFHVV 1RQHMW
TXDOLW\ FRXOG EH FOHDUO\ HYDOXDWHG LQGHSHQGHC
EHWZHHQ JDPEOHV ZLWK NQRZQ SUREDELOLWLHY DQG
VHULRXVQHVV ZLOO LQIOXHQFH RXWFRPH UHJUHW PRU
ZRXOG EH SODXVLEOH 7KLV LV D VRPHZKDW 3ZHDNHU"
FRPSRQHQWY DUH HQWLUHO\ LQGHSHQGHQW EXW QRQ}

DUH WZR GLVWLQJXLVKDEOH FRPSRQHQWYV RI UHJUHW



([SHLPHQW

([SHULPHQW PDQLSXODWHG IRFXV RI UHJUHWY DV D EHW
WKHUH DUH GLITHUHQFHYVY LQ KRZ UHVSRQGHQWYVY UDWH WK
VFHQDULR GHSHQGLQJ RQ ZKHWKHU WKH\ DUH IRFXVHG HI
VHOl EODPH UHJUHW RU RQ UHJUHW DERXW WKH RXWFRP

WKH RXWFRPH GHVFULEHG LQ WKH VFHQDULR ZDV DOVR PL

OHWKRG

'"HVLJQ

7KH H[SHULPHQW HPSOR\HG D VHULRXVQHVYV RI RXWFRP!
VHOI EODPH RU RXWFRPH [ VFHQDULR WRSLF LF\ URDG
WUDIILF MDP GULYLQJ ZLWKRXW LQVXUDQFH WUDYHO YDEF
MVHULRXVQHVV RI RXWFRPHYT DQG pIRFXV RI UHJUHWTYT PDQ
6FHQDULR WRSLFY ZzDV D ZLWKLQ JURXSV IDFWRU 7KH HII

UHJUHW IRFXV RQ SDUWLFLSDQWVY UDWLQJV RI UHJUHW Z|

SDUWLFLSDQWYV

20H KXQGUHG DQG IRUWN RQH XQGHUJUDGXDWH VWXGHQW:'
8QLYHUVLW\ /RQGRQ SDUWLFLSDWHG IRU FRXUVH FUHGLV
JLIW 7KH VDPSOH ZDV SUHGRPLQDQWO\ IHPDOH DJHG

\HDUV SDUWLFLSDQWY ZHUH UDQGRPO\ DVVLIQHG WR R

HLWKHU KLJK VHULRXVQHVYV IRFXV RQ VHOIl EODPH UHJUHW



RXWHRUHJUHW +6)2 ORZ VHULRXVQHVV IRFXV RQ VHO

VHULRXVQHVV IRFXV RQ RXWFRPH UHJUHW /6)2

URFHGXUH DQG PDWHULDOV

3DUWLFLSDQWY ZHUH SUHVHQWHG ZLWK D VHULHV RI V
SUHVHQWDWLRQ RI WKH GLITHUHQW VFHQDULRYV ZDV FF
GHVFULEHG WKH VLWXDWLRQ OHDGLQJ XS WR WKH LQG
D EULHI MXVWLILFDWLRQ RU UDWLRQDOH IRU LW DQG V
VHULRXVQHVY RI WKDW GHFLVLRQ ([DPSOHV RI WKH \

WKHVLV

YRU HDFK VFHQDULR SDUWLFLSDQWY ZHUH DVNHG WR
VLWXDWLRQ DQG WKHQ VWLOO LPDJLQLQJ WKHPVHOYF
RI SRLQW UDWLQJ VFDOHVY WKDW PHDVXUHG WKHLU U

DV WKH\ DSSHDUHG LQ WKH TXHVWLRQQDLUHV ZHUH D

D SHJUHW LWHP 3DUWLFLSDQWYVY ZHUH DVNHG HLWtE
QRZ EH UHJUHWWLQJ \RXU GHFLVLRQ"" )RFXV RQ \
PXFK GR \RX WKLQN \RX ZRXOG QRZ EH UHJUHWW L(
RQ RXWFRPH UHJUHW JURXSYV 7KH UHVSRQVH VFC

UHJUHWIXO DQG ((WUHPHO\ UHJUHWIXO

E 6HULRXVQHVV RI RXWFRPH PDQLSXODWLRQ FKHF
RXWFRPH LV" 1RW DW DOO VHULRXYV ([WUH
F SHVSRQVLELOLW\ 3+RZ UHVSRQVLEOH GR \RX WKI

ILQG \RXUVHOI LQ"" 1RW DW DOO UHVSRQVLEOH



G -XVWLILDELOLW\ RI GHFLVLRQ 37R ZKDW H[WHQW GR
GHFLVLRQ WR >H J WDNH \RXU XVXDO URXWH@""
DOO MXVWLILDEOH

H SHSHDW GHFLVLRQ 3/RRNLQJ EDFN ZRXOG \RX >H
DJDLQ"’ , GHILQLWHO\ ZRXOG , GHILQLWHO\ ZR’

I 'RUU\ 3+RZ ZRUULHG GR \RX WKLQN \RX ZRXOG QRZ E

ZRUULHG 9HU\ ZRUULHG
J +DSSLQHVV 3*HQHUDOO\ VSHDNLQJ KRZ KDSS\ GR \R
IHHOLQJ"’ 9HU\ KDSS\ 9HU\ XQKDSS\
SHVXOWYV

ODQLSXODWLRQ FKHFENYV

7KH H[SHULPHQWDO PDQLSXODWLRQ RI RXWFRPH VHULRXV
VFHQDULRYV 3DUWLFLSDQWY ZKR UHDG WKH KLJK VHULRX\
VLIJQLILEFDQWO\ PRUH VHULRXV WKDQ SDUWLFLSDQWV ZKR
VDPH VFHQDULR SV OHDQ UDWLQJYV RQ WKH QRQ UHJ
DSSHDU LQ 7DEOH 7R DLG LQWHUSUHWDWLRQ WKUHH |
GDWD DQDO\VLYV )RU GHFLVLRQ MXVWLILDELOLW\ RYHUDC
KLJKHU YDOXHV QRZ GHQRWH VWURQJHU SHUFHLYHG MXVW

LQFOLQDWLRQ WR UHSHDW WKH GHFLVLRQ LQ IXWXUH UH\

SDUWLFLSDQWY ZKR UHDG KLJK VHULRXVQHVV RXWFRPHYV |
06 ( DQG WKHLU DQWLFLSDWHG ZRUU\ )

JUHDWHU WKDQ WKRVH ZKR UHDG ORZ VHULRXVQHVV RXWF



7TDEOH

OHDQ UDWLQJV E\ HISHULPHQWDO JURXS FRPSXWHG DFU

+LJK VHULRXYK VHULRRY VHULRXRZ VHULRX$0OO JURXSYV

5DWLQJ GHFLVLRQ RXMXAPMRPH I&HRYVLRQ RXKMXPWRPH IRFXV

Q Q Q Q

6HULRXVQHVYV
5HVSRQVLELOLW\
-XVWLILDELOLW\
SHSHDW GHFLVLRQ
"RUU\

+DSSLQHVYV

I1RWHV +LJKHU YDOXHVY GHQRWH PRUH SHUFHLYHG VHULRXVQHVV L

DQG JUHDWHU LQFOLQDWLRQ WR UHSHDW WKH GHFLVLRQ LQ IXWXUFL



GHLVLRQ DV VLJQLILFDQWO\ OHVV MXVWLILDEOH )

OHVV KDSS\ ) 06 ( WKDQ WKRVH ZKR UH|
RXWFRPHV SV SDUWLFLSDQWY H[SRVHG WR KLJK VHI
WR UHSHDW WKH VDPH GHFLVLRQ LQ IXWXUH WKDQ WKRVH

06 ( S

SHIJUHW UDWLQJV

OHDQ UHJUHW UDWLQJV FRPSXWHG DFURVYVY DOO VFHQDUL|
UHJUHW LWHP DQG RXWFRPH VHULRXVQHVY DSSHDU LQ 7D
WKH YDULDWLRQ LQ FRQWHQW RI WKH VFHQDULRY D PL[H(
HITHFW IRU VFHQDULR WRSLF ) 06 ( S

UDWLQJVY DFFRUGLQJ WR VFHQDULR WRSLF DSSHDU LQ 7DE
WKHUH ZzDV VRPH YDULDWLRQ LQ WKH LQWHQVLW\ RI WKH |
UbwLQJV ZHUH DERYH WKH PLG SRLQW RI WKH UHJUHW VFI

UHJUHWIXO WR VRPH H[WHQW

$FURVV DOO VFHQDULRY WKHUH ZDV D VLIJQLILFDQW PDLQ

06 ( S 2YHUDOO SDUWLFLSDQWY ZKR IRFXYV
UDWHG WKH LQWHQVLW\ RI WKHLU UHJUHW GLIITHUHQWO\ W
EODPH UHJUHW VXJIJHVWLQJ WKDW WKH WZR FRPSRQHQWYV
2XWFRPH UHJUHW ZDV PRUH LQWHQVH WKDQ VHOI EODPH LU
WKDW WKH GLIITHUHQFH EHWZHHQ WKH PHDQ UDWLQJV ZKL
VRPHZKDW VPDOO 7KLV HIIHFW ZDV KRZHYHU TXDOLILHG
JRFXV RI UHJUHWY LQWHUDFWLRQ ) 06 (

VL[ VFHQDULRY WKHUH ZDV QR VLJQLILFDQW GLIIHUHQFH |



7TDEOH

OHDQ UHJUHW UDWLQJV E\ H[SHULPHQWDO JURXS FRPSX

(ISHULPHQW

6HULRXVQHVYV RI RXWFRPH
S5SHIJUHW FRPSRQHQWJK IRZ $00 JURXS
6HOlI EODPH UHJUHW
2XWFRPH UHJUHW

$O00 JURXSYV

1RWH +LJKHU YDOXHY GHQRWH JUHDWHU DQWLFLSDWHG UHJUHW



7TDEOH

OHDQ UHJUHW UDWLQJV E\ VFHQDULR ([SHULPHQW

JREXV RI UHJUHW LWHRLIK 6HULRXVQHVY YHUVLRQMRZ 6HULRXVQHVYV YHUVLRQV

6FHQDULR 2YHUDO®HOI EODPHXWFRPH6HOI EODPHXWFRPRYHUDOO WHIOJUHYODPHKWFRPHRYHUDOO UHJUH)\
UHJUHW UHJUHW UHJUHW UHJUHW UHJUHW Q UHJUHW UHJUHW Q
1 Q Q Q Q Q Q

,F\ 5RDG

&RIIHH 6KRS

79 3UL]H 'UDZ
7UDIILF -DP
'ULYLQJ ,QVXUDQFH

7UDYHO 9DFFLQH

1RWH +LJKHU YDOXHV GHQRWH JUHDWHU DQWLFLSDWHG UHJUHW 6WDQGDUG GHYLDWLRQV DUH LQ SDUHC



SDMLFLSDQWY ZKR IRFXVHG RQ RXWFRPH UHJUHW DQG
UHJUHW SV ! 2Q0\ IRU WKH 79 3UL]JH 'UDZ VFHQDU
WKH ,F\ 5RDG VFHQDULR W S ZDV RXW
LQWHQVH WKDQ VHOI EODPH UHJUHW 7KH GLIIHUHQFH
UHJUHW UDWLQJY DSSURDFKHG VLIJQLILFDQFH IRU WKH

3 EXW LQ WKLV FDVH VHOI EODPH UHJUHW ZDV JU

$FURVV DOO VFHQDULRVY WKHUH ZDV DOVR VLJQLILFDC
06 ( S ,Q OLQH ZLWK WKH ILQG
UHVHDUFK SDUWLFLSDQWY ZKR UHDG DERXW PRUH VH!
LOQWHQVH WKDQ RWKHU SDUWLFLSDQWYV ZKR UHDG DER
TXDOLILHG E\ D VLIJQLILFDQW p6FHQDULR WRSLF [ 6HUL
06 ( S JRU IRXU RI WKH VL[ VFHQD!
VLIQLILFDQW GLIITHUHQFHY EHWZHHQ UHJUHW UDWLQJ\
VHULRXVQHVY YHUVLRQ DQG SDUWLFLSDQWY ZKR UHDC
VFHQDULR ZLWK KLJK VHULRXVQHVYVY RXWFRPHYV DJDLQ
6KRS W S 79 3UL]H 'UDZ W S
S 7TUDYHO 9DFFLQH W S
KRZHYHU HYLGHQW IRU WKH ,F\ 5RDG VFHQDULR RU IRL

ERWK KLJK DQG ORZ VHULRXVQHVV RXWFRPHVY HYRNHG

(INTHFW RI GHFLVLRQ MXVWLILDELOLW\ RQ UHJUHW

7R H[SORUH WKH HIIHFW RI SHUFHLYHG GHFLVLRQ MXV)

$129% DFURVVY DOO VFHQDULRY ZDV UHSHDWHG ZLWK C

HOQWHUHG DV D FRYDULDWH 7KLV PRGHO SURGXFHG Yk



WEH D VLIJQLILFDQW FRYDULDWH ) 06 (
FRQWUROOLQJ IRU YDULDWLRQ LQ SDUWLFLSDQWVY SHUFF

REVHUYHG PDLQ HIITHFWV RQ UHJUHW UDWLQJV QR ORQJHU

VHULRXVQHVYVY RI RXWFRPH ) 06 ( S
) 06 ( S RU IRU VFHQDULR WRSLF )
06 ( S 7TKHVH ILQGLQJYV VXJIJHVW WKDW WKH RE

UDWLQJV RI RXWFRPH UHJUHW DQG VHOI EODPH UHJUHW D

MXVWLILDELOLW\ DV SURSRVHG E\ '-7

)LQDOO\ DQ $129% ZDV FRQGXFWHG DFURVYV DOO VFHQDUL
MXVWLILDELOLW\ ZDV LQIOXHQFHG E\ WKH IREXV Rl WKH U
WR 7KH UHVXOWVY UHYHDOHG D PDLQ HIIHFW RI IRFXV RI L
06 ( S 3DUWLFLSDQWYV ZKRVH TXHVWL
RXWFRPH UHJUHW UDWHG WKH GHFLVLRQ DV OHVV MXVWLI
VHOI EODPH UHJUHW ,W DSSHDUV WKDW ZKHQ DVNHG WR
SDUWLFLSDQWY PD\ KDYH EHHQ PRUH PRWLYDWHG WR MXV
ZDV DOVR LQIOXHQFHG E\ YHOLRXVQHVWE& | RXWEBPH
'HEFLVLRQV WKDW ZHUH IROORZHG E\ PRUH VHULRXV R

MXVWLILDEOH WKDQ WKRVH WKDW ZHUH IROORZHG E\ OHV)

&RUUHODWLRQDO DQDO\VLV

,Q DOO VL[ VFHQDULRY WKHUH ZHUH QHJDWLYH FRUUHODYV
MXVWLILDELOLW\ DQG UHJUHW WKH PRUH MXVWLILDEOH I
LQWHQVH ZzDV WKH UHJUHW UHSRUWHG VHH 7DEOH 7K

EHWZHHQ UHJUHW DQG RXWFRPH VHULRXVQHVY UDWLQJV



7TDEOH

&RUUHODWLRQV EHWZHHQ UDWLQJYV E\ VFHQDULR DQG UH

6FHQDULMRFXV RI UHJOHWHW S5HJUHW -XVWLILDEL®DHW\HW  5HJIJUHW
FRQGLWLRRVWLILDBHUVMRXYVQFHVWILRXVQHVWLILDBHUMRXYQHYV
FRQWUROBRQWUROOL(
IRU IRU
6HULRXVQNVWLILDELO
, F\ 6HOI EODPH UHJUHW

URDG 2XWFRPH UHJUHW

&RIIHH 6HOI EODPH UHJUHW

VKRS 2XWFRPH UHJUHW

79 SUL]JBWHOI EODPH UHJUHW

GUDZ 2XWFRPH UHJUHW

7UDIILF6HOI EODPH UHJUHW

MDP 2XWFRPH UHJUHW

'ULYLQJ6HOI EODPH UHJUHW

LQVXUDQKNMWFRPH UHJUHW

7UDYHOG6HOI EODPH UHJUHW

YDFFLQH2XWFRPH UHJUHW

I1RWBHDUVRQ VU FRUUHODWLRQ FRHIILFLHQWY VLJQLILFDQW DW S

RUUHODWLRQYV WDLOHG WHVWYV



DRFLDWHG ZLWK PRUH LOQWHQVH UHJUHW *LYHQ WKH K\SI
UHJUHW FRPSRQHQWY RQH PLJKW H[SHFW WKDW VHOI EOL
VWURQJO\ ZLWK GHFLVLRQ MXVWLILDELOLW\ WKDQ ZLWK R
UHJUHW VKRXOG EH FRUUHODWHG PRUH VWURQJO\ ZLWK R
GHFLVLRQ MXVWLILDELOLW\ +RZHYHU WKLV SDWWHUQ RI
VFHQDULRY ERWK FRPSRQHQWY RI UHJUHW ZHUH DVVRFLL
VHULRXVQHVY WKDQ ZLWK GHFLVLRQ MXVWLILDELOLW\ 7K
ZLWK RXWFRPH VHULRXVQHVYV VXSSRUWYV WKH YLHZ WKDW

VHULRXVQHVYV RI WKH RXWFRPH ZKHQ WKH\ MXGJH WKH TX

JRU DOO WKH VFHQDULRYVY WKHUH ZHUH VLJQLILFDQW UHOI
DQG GHFLVLRQ MXVWLILDELOLW\ UDWLQJVY VHH 7DEOH

WKH OHVV MXVWLILDEOH ZDV WKH GHFLVLRQ 7KLV DJDLQ
PD\ MXGJH GHFLVLRQ TXDOLW\ KHXULVWLFDOO\ E\ UHIHUH ¢
WKDW RXWFRPH VHULRXVQHVY DQG GHFLVLRQ MXVWLILDEI
FRQFHUQV WKDW WKH REVHUYHG FRUUHODWLRQV RI WKH |
WR RXWFRPH VHULRXVQHVYVY DQG GHFLVLRQ MXVWLILDELOL
SRVVLELOLW\ SDUWLDO FRUUHODWLRQV ZHUH FRPSXWHG
ZKHQ SDUWLDOOLQJ RXW WKH HIITHFWV RI MXVWLILDELOLW
FRUUHODWHG ZLWK ERWK VHOI EODPH UHJUHW DQG ZLWK |
RXW WKH HIITHFWV RI VHULRXVQHVYVY RQ WKH DVVRFLDWLRQ
UHJUHW LV JUHDWHU QHYHUWKHOHVV DOO WKH FRUUHOD
WKHP DUH VWDWLVWLFDOO\ VLIQLILFDQW 7KH SDUWLDO F
FRUUHODWLRQDO DQDO\WVLV WKDW ERWK RXWFRPH VHULRX

ERWK W\SHV RI UHJUHW



7R IXUWKHU H[SORUH WKH UHODWLYH SDWWHUQV RI DV
FRPSRQHQWY RI UHJUHW DQG MXVWLILDELOLW\ DQG RX
FRUUHODWLRQ FRHIILFLHQWY ZHUH FRPSXWHG EHWZHH
WXUQ XVLQJ WKHLU UDWLQJV IURP DOO VL[ VFHQDULR"
FRQWUDVWHG EHWZHHQ JURXSVY WR GHWHUPLQH ZKHWE
RXWFRPH UHJUHW FRUUHODWHG PRUH VWURQJO\ ZLWK
FRPSDUHG WR RXWFRPH UHJUHW VHOI EODPH UHJUHW

MXVWLILDELOLW\

7TKHUH ZDV QR VLIJQLILFDQW GLIITHUHQFH LQ WKH VWUH:
UHJUHW DQG VHULRXVQHVYVY PHDQ 6SHDUPDQ V UKR
EHWZHHQ RXWFRPH UHJUHW DQG VHULRXVQHVV PHDQ
S 7KLV VXJIJHVWYV WKDW ZKHWKHU FRQVLGH!
UHJUHW SDUWLFLSDQWY UDWLQJV ZHUH VWURQJO\ LQ

VHULRXVQHVYV RI WKH RXWFRPH

,Q DGGLWLRQ WKHUH ZDV QR VLJQLILFDQW GLIIHUHQF!
VHOI EODPH UHJUHW DQG MXVWLILDELOLW\ PHDQ 6SHD
WKH FRUUHODWLRQ EHWZHHQ RXWFRPH UHJUHW DQG M
W S 7KLV DJDLQ LPSOLHV WKDW
GHFLVLRQ RU RXWFRPH UHJUHW SDUWLFLSDQWY UDW|
SHUFHSWLRQV RI GHFLVLRQ MXVWLILDELOLW\ 7KDW U}
VHULRXVQHVV WKDQ GHFLVLRQ MXVWLILDELOLW\ LV UH
HDFK Rl WKH WZR UHJUHW FRPSRQHQWY ZLWK RXWFRPHI
VWURQJHU WKDQ WKHLU FRUUHVSRQGLQJ FRUUHODWLR

S IRU VHOI EODPH UHJUHW DQG W



'LVFEFXVVLRQ

8VLQJ D EHWZHHQ JURXSYV GHVLJQ DQG DFURVY DOO VL[ VF
LQIOXHQFHG ERWK E\ PDQLSXODWLRQV RI WKH IRFXV RI Wl
RI WKH RXWFRPH $V PLIJKW EH H[SHFWHG KLJK VHULRXVQ

WKDQ ORZ VHULRXVQHVV RXWFRPHV

2XWFRPH UHJUHW DQG VHOI EODPH UHJUHW LWHPV GLG QEF
VXJIHVWLQJ WKDW WKH SURSRVHG WZR FRPSRQHQWYV RI1 U
PLQGV RI LQGLYLGXDOV 2XWFRPH UHJUHW ZDV W\SLFDOO
EODPH UHJUHW $OWKRXJK WKH PDJQLWXGH RI WKH GLIIHL
WKLV SDWWHUQ RI UHVSRQGLQJ PD\ UHIOHFW WKDW SHRS(
GHFLVLRQ WKDQ WKH\ GR DERXW WKH RXWFRPH VLQFH WK
RYHU DQG WKXV PLIJKW EH KHOG UHVSRQVLEOH IRU WKHL
FRPSDUDWLYHO\ OHVV FRQWUROODEOH ,W PD\ UHSUHVHQ
H[SHULHQFH VHHP OHVV SDLQIXO E\ UHGXFLQJ DQ\ VHOI E
PDGH D SRRU TXDOLW\ GHFLVLRQ FI *LOEHUW 3LQHO :LC
7T\NRFLQVNL $OWHUQDWLYHO\ WKH HIIHFW PD\ EH UH
WKDW SDUWLFLSDQWY ZHUH DVNHG WR LPDJLQH WKHPVHO
GHVFULEHG WKHUHLQ PD\ QRW QHFHVVDULO\ KDYH EHHQ R
WKHPVHOYHV LQ VXFK D VLWXDWLRQ +HQFH WKH\ PD\ QRYV

ZLWK UHJUHW DERXW WKH GHFLVLRQ DV WKH\ PLIKW ZLWK

:KLOVW WKHUH ZDV VRPH HYLGHQFH WR VXJJHVW WKDW WE
GLVWLQJXLVKDEOH LQ WKDW WKH\ DUH UDWHG GLIIHUHQW

HYLGHQFH WKDW WKH WZR FRQFHSWYV DUH QRQHWKHOHVYV



UHUWHW DQG RXWFRPH UHJUHW DUH FRUUHODWHG ZLWK
MXVWLILDELOLW\ WKRXJK ERWK DUH PRUH VWURQJO\ |
ZLWK GHFLVLRQ MXVWLILDELOLW\ WKLV LV SDUWLFXC
FRUUHODWLRQV 7KH ILQGLQJ WKDW RXWFRPH UHJUHMW
VWURQJO\ LQIOXHQFHG E\ RXWFRPH VHULRXVQHVV LV .
IDFWRUV UHODWLQJ WR WKH RXWFRPH PD\ LPSDFW XSF
MXVWLILDELOLW\ RI WKH GHFLVLRQ LWVHOI ,W PD\ EH
PRUH VHULRXV RXWFRPHV QHHG WR EH PRUH VWURQJO
IROORZHG E\ OHVV VHYHUH RXWFRPHYV D MXVWLILFDW

LV OHVV VHYHUH PD\ QRW EH VR DFFHSWDEOH ZKHQ W|

$ VRPHZKDW PRUH XQH[SHFWHG ILQGLQJ ZDV WKDW UD
HTXDOO\ DVVRFLDWHG ZLWK GHFLVLRQ MXVWLILDELOL
DERXW DQ RXWFRPH FRXOG EH LQIOXHQFHG E\ ZKHWKF
LI NQRZOHGJH RI WKH GHFLVLRQ WDNHQ IRUPV SDUW K
SDUWLFLSDQWY MXGJIJPHQWY DERXW WKH VHULRXVQHYV
WKH\ NQRZ DW WKH WLPH WKH\ RFFXU LQFOXGLQJ D E
DQG PLIKW KDYH DYRLGHG WKH QHIJDWLYH RXWFRPH L
ZRUWK QRWLQJ WKDW RQFH RXWFRPH VHULRXVQHVV L
EH VHHQ WR KDYH D UHODWLYHO\ PRGHVW DVVRFLDWL
SDUWLFLSDQWY WKH QDWXUH RI RXWFRPHV LV SODLQ:

GHFLVLRQV IRU HQYLVDJLQJ WKHLU UHJUHW

IHYHUWKHOHVY UHJUHW UDWLQJV ZHUH LQIOXHQFHG
WKH OLPLWHG FRUUHODWLRQ RI GHFLVLRQ MXVWLILDE

SDUWLDOOHG RXW DQDO\WVLV RI FRYDULDQFH VKRZV W



IRXWFRPH VHULRXVQHVVY GLVDSSHDU ZKHQ YDULDWLRQ LC
FRQWUROOHG IRU 7KLV ILQGLQJ LV FRQVLVWHQW ZLWK &F
GHVFULSWLRQ RI '-7 QDPHO\ WKDW VHOI EODPH UHJUHW L

LV D VWURQJ MXVWLILFDWLRQ IRU WKH GHFLVLRQ

,Q D EHWZHHQ JURXSV GHVLIJIQ WKH SDWWHUQ RI UHVXOW!
bozb\V UDWHG HLWKHU VHOI EODPH UHJUHW RU RXWFRPH
EHHQ LQIOXHQFHG E\ ERWK W\SHV RI UHJUHW ZKHQ WKH\ U
EHWZHHQ WKH WZR FRPSRQHQWY ZDV QRW RWKHUZLVH PD

SRVVLELOLW\ LV DGGUHVVHG

([SHULPHQW

7KH FRQWH[W LQ ZKLFK FKRLFHV DQG MXGJPHQWY DUH PD¢
SDUWLFLSDQWY PDNH DQG WKH SUHIHUHQFHV WKH\ H[KLEL
DVNHG WR HYDOXDWH RSWLRQV WKDW DUH SUHVHQWHG VF
RI LQGLYLGXDOV UHVSRQGHQWY UDWH WKHP YHU\ GLIIHU}L
RSWLRQV DUH SUHVHQWHG VLPXOWDQHRXVO\ DQG UDWHG
+VHH /HFOHUF +VHH /RHZHQVWHLQ %ORXQW %D]H!I
SHRSOH XVH GLIIHUHQW W\SHV RI LQIRUPDWLRQ LQ WKH G|
VHSDUDWH HYDOXDWLRQ PRGH WKHUH LV QRWKLQJ IRU V
RSWLRQ DJDLQVW DQG VR WKH\ XVH ZKDWHYHU UHIHUHQE
VLWXDWLRQ DQG WKLV PD\ QRW EH EHVW UHIHUHQFH LQ
MRLQW HYDOXDWLRQ PRGH HDFK Rl WKH RSWLRQV EHERF
DIJDLQVW ZKLFK WR MXGJH WKH RWKHU RSWLRQ DQG WKH C

EHFRPHVY PXFK PRUH WUDQVSDUHQW +VHH ,Q VXFK V



ZHIKW RQ WKH LQIRUPDWLRQ WKH\ ZRXOG RWKHUZLVH
FRQWH[W ([SHULPHQW WHVWHG WKH VDPH K\SRWKHYV
UDWHG ERWK WKHLU VHOI EODPH UHJUHW DQG WKHLU
LQ DQ DWWHPSW WR PDNH WKH GLVWLQFWLRQ EHWZHH
DGGLWLRQ WR YDU\LQJ RXWFRPH VHULRXVQHVV ZH DC

MXVWLILDELOLW\ LQ WKH VFHQDULRYV

OHWKRG

'"HVLJQ

7KH H[SHULPHQW HPSOR\HG D VHULRXVQHVV RI RXWI
MXVWLILDELOLW\ VWURQJ ZHDN QRQH RU VHOI JHQH!I
RXWFRPH [ VFHQDULR WRSLF DV LQ ([SHULPHQW |
MVHULRXVQHVV RI RXWFRPHYT DQG PGHFLVLRQ MXVWLIL
IDFWRUV JRFXV RI UHJUHWY DQG pVFHQDULR WRSLFT
RXWFRPH VHULRXVQHVY DQG GHFLVLRQ MXVWLILDELOL

FRPSRQHQWYV RI UHJUHW ZHUH PHDVXUHG

SDUWLFLSDQWYV

7ZR KXQGUHG DQG VHYHQW\ VL[ XQGHUJUDGXDWH VWX
8QLYHUVLW\ /RQGRQ SDUWLFLSDWHG IRU D VPDOO FR
SUHGRPLQDQWO\ PDOH DIJHG EHWZHHQ DQG \ |
ZHUH UDQGRPO\ DVVLIQHG WR RQH RI HLJKW H[SHULPFE

MXVWLILFDWLRQ +66- KLIJK VHULRXVQHVV ZHDN MXVYV



MXVWLILFDWLRQ +61- KLIJIK VHULRXVQHVY VHOI JHQHUDMW
VHULRXVQHVY VWURQJ MXVWLILFDWLRQ /66- ORZ VHULR?
VHULRXVQHVYVY QR MXVWLILFDWLRQ /61- ORZ VHULRXVQH)

/66*

SURFHGXUH DQG PDWHULDOV

3DUWLFLSDQWY ZHUH SUHVHQWHG ZLWK WKH VDPH VHULH\
7KH FRQWHQW RI WKH VFHQDULRYV ZDV LGHQWLEFDO WR WK
ERWK WKH VHULRXVQHVV RI WKH RXWFRPH DQG WKH W\SH
LQ WKH VFHQDULR ZHUH YDULHG )RU u6HOI JHQHUDWLRQ"
WKHUH ZDV QR LQIRUPDWLRQ WR VXJJHVW ZK\ WKH SHUVR!
GHFLVLRQ WKH\ GLG 7KH RUGHU RI SUHVHQWDWLRQ RI Wk

FRXQWHUEDODQFHG ([DPSOHV RI WKH VFHQDULRYV XVHG D

$V LQ WKH SUHYLRXV H[SHULPHQW SDUWLFLSDQWY ZHUH |
LQ HDFK RI WKH VLWXDWLRQV DQG WKHQ VWLOO LPDJLQL
FRPSOHWH D VHULHV RI SRLQW VFDOHV WKDW PHDVXUHG
ubwLQJ VFDOHV ZHUH WKH VDPH DV WKRVH XVHG LQ ([SHU
H[SHULPHQW DOO SDUWLFLSDQWY UDWHG ERWK WKHLU UF
UHJUHW DQG WKHLU UHJUHW DERXW WKH RXWFRPH RXWF
RI WKH VHOI EODPH UHJUHW DQG RXWFRPH UHJUHW LWHPYV
LWHPV ZHUH UHZRUGHG DV IROORZV LQ DQ DWWHPSW WR F

UHJUHW FRPSRQHQWY PRUH DSSDUHQW



D '"HFLVLRQ VHOI EODPH UHJUHW LWHP 3+RZ PXF|
UHJUHWWLQJ \RXU GHFLVLRQ >HJ WR QRW KDY
UHJUHWIXO (( WUHPHO\ UHJUHWIXO

E 2XWFRPH UHJUHW LWHP 3+RZ PXFK GR \RX WKLQ
WKH RXWFRPH RI\RXU GHFLVLRQ"’ 1RW DW DO

UHJUHWIXO

)RU WKH u6HO!I JHQHUDWHGYT FRQGLWLRQV RQO\ SDUW
DVNHG 3,PDJLQH \RX DUH QRZ WHOOLQJ RQH RI \RXU I
WKH\ DVN \RX ZK\ \RX GHFLGHG WR DFW LQ WKH ZD\ \R>
FRXOG JLYH WKHP IRU FKRRVLQJ WR >H J QRW KDYH W
LQ WKH VSDFH EHORZ °~ 7KH plR MXVWLILEFDWLRQY SDU

DERXW UHDVRQV IRU WKH FKRLFH

SHVXOWYV

ODQLSXODWLRQ FKHFENV

YRU ILYH RI WKH VL[ VEHQDULRVY KLJK VHULRXVQHVV R
VHULRXV WKDQ ORZ VHULRXVQHVV RXWFRPHV ,F\ 5RD
SULJH W S 7UDIILE -DP W S
,QVXUDQFH W S 7UDYHO 9DFFLQH W

&RIIHH 6KRS VFHQDULR DOWKRXJK KLJK VHULRXVQHVV
WKDQ ORZ VHULRXVQHVV RXWFRPHV WKLV GLIIHUHQF#}

S



JRU DOO VFHQDULRYVY H[FHSW IRU WKH 79 KROLGD\ SUL]H V
UDWHG DV PRUH MXVWLILDEOH WKDQ ZHDN MXVWLILFDWLR
MXVWLILDELOLW\ ZDV RQO\ VWDWLVWLFDOO\ VLIQLILFDQW

S JRU WKH RWKHU ILYH VFHQDULRV WKH GLIIHU

MXVWLILDELOLW\ IRU VWURQJ DQG ZHDN MXVWLILFDWLRQ

VLIJQLILFDQFH ,F\ 5RDG W S &RIIHH 6KR
79 KROLGD\ SUL]JH W S 7UDIILF -DP W
'ULYLQJ ,QVXUDQFH W S

$FURVV VFHQDULRY DQDO\VLV

$ PLIHG $129% ZDV LQLWLDOO\ FDUULHG RXW DFURVYV DOO
UHJUHWY upVFHQDULR WRSLFY PDQLSXODWHG pRXWFRPH \
MMXVWLILDELOLW\Y DV IDFWRUV 2Q0\ WKH VWURQJ DQG Z
IDFWRU ZHUH HQWHUHG LQWR WKH PRGHO 7KH 79 KROLGEL
EHFDXVH WKH PHDQV VKRZHG WKDW WKH GHFLVLRQ LQ WK
UDWHG DV PRUH MXVWLILDEOH WKDQ WKH GHFLVLRQ LQ WI
UHJUHW UDWLQJY DV D IXQFWLRQ RI IRFXV RI UHJUHW MX)\

DSSHDU LQ 7DEOH

7KH $129% DFURVV DOO VFHQDULRY UHYHDOHG D VLJQLILFI

06 ( S ZLWK RXWFRPH UHJUHW EHL
PRUH LQWHQVH WKDQ VHOI EODPH UHJUHW $V ZDV WKH FI
VLIQLILFDQW PDLQ HIIHFW RI VFHQDULR WRSLF RQ UHJUHYV

S



7TDEOH

OHDQ UHJUHW UDWLQJYV E\ UHJUHW IRFXV MXVWLILDEL

SHIJUHW FRPSRQHQW '"HFLVLRQ MXVWLILDELOLMW
6HOI EODPXWFRPHG6WURQJ :HDN +LJK IRZ

UHJUHW UHJUHWXVWLILMXWWRQOQL FBIW LR RQVOHHWIR XV QH\

IRWHV GHQRWHY D VLIQLILFDQW HIIHFW S WDLOHG \

6FHQDULR WRSLF
, F\ &RIIHH 7TUDIILF 'ULYLQJ 7TUDYHO

URDG VKRS MD P LQVXUDQFHDFFLQH

I1RWH 6WDQGDUG GHYLDWLRQYV DUH LQ SDUHQWKHVHV



7KHUH ZHUH QR VLJQLILEFDQW PDLQ HIIHFWV RI PDQLSXODYV
06 ( S RU PDQLSXODWHG RXWFRPH VHUL
06 ( S 1RQH Rl WKH LQWHUDFEWLRQV RI SD
UHVHDUFK TXHVWLRQV UHDFKHG VWDWLVWLFDO VLJQLILFC
MXVWLILDELOLW\Y ) 06 ( S H5HJUH\V
VHULRXVQHVVY ) 06 ( S HS5HIJUHW IF
MXVWLILDELOLW\ [ 2XWFRPH VHULRXVQHVVY )
H5HJUHW IRFXV [ '"HFLVLRQ MXVWLILDELOLW\ [ 2XWFRPH VH

06 ( S

,QGLYLGXDO VFHQDULR DQDO\VHV

$V UHSRUWHG DERYH WKH PDQLSXODWLRQV RI GHFLVLRQ
RQH VFHQDULR 7UDYHO 9DFFLQH LQ WHUPV RI SURGXFLQ
LQ SHUFHLYHG MXVWLILDELOLW\ UDWLQJV EHWZHHQ WKH \

JRU WKH UHPDLQLQJ VFHQDULRY WKHUH ZHUH QR VLJ
UDWLQJV EHWZHHQ WKHVH WZR FRQGLWLRQV 7KHUHIRUH
SDUWLFLSDQWYV ZHUH GLYLGHG LQWR VWURQJ RU ZHDN MX
DFWXDO UDWLQJ RI SHUFHLYHG MXVWLILDELOLW\ XVLQJ P
HJURXSLQJVT KLIK VHULRXVQHVV VWURQJ MXVWLILDELOL
ZHDN MXVWLILDELOLW\ SHUFHLYHG +6:- ORZ VHULRXVQH

/66 - ORZ VHULRXVQHVYVY ZHDN MXVWLILDELOLW\ SHUFHLY}

%YHFDXVH VRPH SDUWLFLSDQWY IHOO LQWR GLITHUHQW M X\
MXVWLILDELOLW\ UDWLQJV DFURVV WKH GLIITHUHQW VFHQL

FDUULHG RXW IRU HDFK VFHQDULR LQGLYLGXDOO\ H[FHSW



GBWBHG IURP WKH DQDO\VLYVY EHFDXVH RI WKH IDLOXUH
UHJUHW UDWLQJV DV D IXQFWLRQ RI IRFXV RI UHJUHW
RXWFRPH VHULRXVQHVY DSSHDU LQ 7DEOH 7KH UH\

DUH VXPPDULVHG LQ 7DEOH

JREXV RI UHJUHW KDG D VLJQLILFDQW PDLQ HIIHFW RQ
VFHQDULRY DQDO\WHG DV LQ ([SHULPHQW  ZLWK RXW
LQWHQVH WKDQ VHOI EODPH UHJUHW $JDLQ WKLV PD!
EODPH UHJUHW DUH QRW H[DFWO\ WKH VDPH $V ZLWK
WKH HIIHFW ZDV VWDWLVWLFDOO\ VLIJQLILEDQW WKH C
EODPH UHJUHW ZDV UHODWLYHO\ VPDOO WKH GLIIHUH

UDQJHG IURP WR SRLQWYV RQ D SRLQW VFDOH

SHUFHLYHG GHFLVLRQ MXVWLILDELOLW\ DOVR KDG D V|
DQDO\WHG VFHQDULRV ZLWK GHFLVLRQ MXVWLILFDWLF
UHJUHWWDEOH WKDQ WKRVH SHUFHLYHG DV VWURQJ

VHULRXVQHVYV RQ UHJUHW UDWLQJY LQ WKUHH RI WKH

RXWFRPHVY EHLQJ UDWHG DV PRUH UHJUHWWDEOH WKD

JRU WKH 7UDIILF -DP VFHQDULR RQO\ WKHUH ZDV D p)t

MXVWLILDELOLW\Y LOWHUDFWLRQ VHH )LIJXUH KH
ZHUH VWURQJ RXWFRPH UHJUHW O 6' ZDV L
VHOI EODPH UHJUHW O 6' W S

MXVWLILFDWLRQV WKH WZR FRPSRQHQWYVY RI UHJUHW ¢

DQG UHVSHFWLYHO\ W S 7KL



7TDEOH

OHDQ UHJUHW UDWLQJV E\ IRFXV MXVWLILDELOLW\ DQG VHUL

5HIJUHW FRPSRQHQW - XV W L 6 HJE IRXMQ\H V V

6FHQDULRG6HOI EORRWFRPHWURQJ:HDN +LJK IRZ

,F\ URDG
79 SUL]H GUDZ
7UDIILF MDP
'ULYLQJ LQVXUDQFH

7UDYHO YDFFLQH

IRWHV GHQRWHY QRQ VLIJQLILFDQW GLIITHUHQFHYVY EHWZHHQ KLJK
VFHQDULR WDLOHG WHVWYV 6WDQGDUG GHYLDWLRQV DUH LQ SI



7TDEOH

,QGLYLGXDO VFHQDULR $129%V VLJQLILFDQW PDLQ HII

6FHQDULR 6LJQLILFDQW PDLQ HIIHBW29$ VWDWLVWLFV

DQG LQWHUDFWLRQV DQG VLJQLILFDQFH

,F\ URDG H)REXV RI UHJUHWT) 06 ( S
H-XVWLILDELOLW\Y ) 06 ( S
79 SUL]H GUDE)RFXV RI UHJUHWT) 06( S
H-XVWLILDELOLW\Y ) 06( S
HBHULRXVQHVV RI RXWFRPHT 06( S
7UDIILF MDP p)RFXV RI UHJUHWTY) 06 ( S
H-XVWLILDELOLW\T ) 06 ( S
BHULRXVQHVV RI RYWFRPHT 06( S
LWREXV [ -XVWLILDELOLW\T 06( S
'ULYLQJ LQVXWERERM RI UHJUHWT) 06( S
L-XVWLILDELOLW\T ) 06( S
HBHULRXVQHVV RI RXWFRPHT 06 ( S
7UDYHO YDFFURFXV RI UHJUHWT) 06 ( S
LW-XVWLILDELOLW\Y ) 06 ( S

I1RWH XVLQJ WDLOHG WHVWYV



)LIXUH
(IHFW RI IRFXV DQG GHFLVLRQ MXVWLILDELOLW\ RQ UHJUF

([SHULPHQW



&RQQROO\ =HHOHQEHUJTV SURSRVDO WKDW ZKH
VWURQJO\ MXVWLILHG WKH VHOI EODPH FRPSRQHQW R
LW LV DOVR QRWHZRUWK\ WKDW ZKHQ WKH MXVWLILFD
ZHDN DV ZHOO DV VHOI EODPH UHJUHW EHLQJ VLJQLIL
MXVWLILFDWLRQ ZDV SHUFHLYHG DV VWURQJ W
UDWHG VLIJQLILFDQWO\ KLIJKHU WKDQ LW ZDV ZKHUH W
S , W DSSHDUV WKDW SHUFHLYLQJ D Z}

FRPSRQHQWYV RI UHJUHW

&RUUHODWLRQDO DQDO\VLV

$OWKRXIK WZR OHYHOV RI GHFLVLRQ MXVWLILDELOLW)\
ZHUH VWXGLHG LQ WKH DQDO\VHV RI YDULDQFH FRUULI
DVVRFLDWLRQV EHWZHHQ YDULDEOHYVY DV WKH\ ZHUH S
uUubwLQJY UDWKHU WKDQ WKH ELQDU\ OHYHOV UHVXOW
PHGLDQ VSOLW JURXSLQJV &RUUHODWLRQV EHWZHHOQ
ZHUH FRPSXWHG DQG DUH VKRZQ LQ 7DEOH 7R DLG
MXVWLILDELOLW\ UDWLQJY ZHUH UHYHUVH VFRUHG EHI

QRZ GHQRWH VWURQJHU SHUFHLYHG MXVWLILFDWLRQ

8QLIRUPO\ WKHUH ZHUH QHJDWLYH FRUUHODWLRQV EF
UubwLQJvV 7KH PRUH MXVWLILDEOH D GHFLVLRQ ZDV W
SRVLWLYH FRUUHODWLRQV EHWZHHQ UHJUHW DQG RXW
VHULRXV RXWFRPHYVY ZHUH DVVRFLDWHG ZLWK JUHDWH

FRUUHODWLRQV EHWZHHQ VHOI EODPH UHJUHW DQG R?>



7TDEOH

&RUUHODWLRQV EHWZHHQ UDWLQDV E\ VFHQDULR DQG IRF

6FHQDULRHO!I -XVWLILDEBBIWHW 5HJUHW 5HJUHW 5HJUHW 5HJUHW

EODPH6HULRXVRRNYRQHROWVLILDEHOLWXVQOHWWLILDEHOLWXVQHVYV

UHJUHW

2XWFRPH

UHJUHW
, F\

URDG

&RIIHH

VKRS

79 SUL]JH

GUuDZ

7TUDIILF

MDP

'ULYLQJ

LQVXUDQFH

7TUDYHO

YDFFLQH

6HOI EODPH

2XWFRPH

6HOI EODPH

2XWFRPH

6HOI EODPH

2XWFRPH

6HOI EODPH

2XWFRPH

6HOI EODPH

2XWFRPH

6HOI EODPH

2XWFRPH

FROWUROFKR@WUROOLQ.
IRU IRU

GHULRXVQHWWLILDELOL!

1RWVH 3HDUVRQ V U FRUUHODWLRQ FRHIILFLHQWY VLIJQLILFDQW DW

FRUUHODWLRQ

WDLOHG WHVWYV



$V LQ ([SHULPHQW LQ DOO WKH VFHQDULRV VHOI EO
SHUFHLYHG RXWFRPH VHULRXVQHVYV WKDQ ZLWK GHFL\
UHJUHW FRUUHODWHG PRUH VWURQJO\ ZLWK SHUFHLY}
MXVWLILDELOLW\ 7KHVH UHVXOWVY WKLV WLPH REWD
PRUH VXJIJHVW WKDW LQ WKH PLQGV RI RXU SDUWLFLS
FRPSRQHQWVY RI UHJUHW DUH VLPLODUO\ DVVRFLDWH!

RXWFRPH VHULRXVQHVV

$V ZLWK ([SHULPHQW WKHUH ZHUH VLJQLILFDQW UHO
DQG GHFLVLRQ MXVWLILDELOLW\ UDWLQJV LQ ILYH RI
GHFLVLRQV ZHUH VHHQ DV OHVV MXVWLILDEOH WKH P
VXIJIJHVWLQJ WKDW SHRSOH MXGJH GHFLVLRQ TXDOLW\
H[SORUH WKH SRVVLELOLW\ WKDW WKH LQWHU FRUUHC
WR WKH VFHQDULRYV FRQIRXQGLQJ RXWFRPH VHULRXVC
FRUUHODWLRQVY ZHUH FRPSXWHG VHH 7DEOH 7TKHN\
WKH HITHFWV RI MXVWLILDELOLW\ RXWFRPH VHULRXVQ
VHOl EODPH UHJUHW DQG RXWFRPH UHJUHW LQ DOO VF
RXW WKH HITHFWV RI RXWFRPH VHULRXVQHVV ERWK VI
FRUUHODWH ZLWK GHFLVLRQ MXVWLILDELOLW\ LQ DOO
UHYHDO WKDW RXWFRPH VHULRXVQHVYV LV D VWURQJH

IRUPV RI UHJUHW

$V LQ ([SHULPHQW QRQ SDUDPHWULF FRUUHODWLRQ
SDUWLFLSDQW LQ WXUQ XVLQJ WKHLU UDWLQJV RI VHi
MXVWLILDELOLW\ DQG RXWFRPH VHULRXVQHVV IRU DOC

ZHUH WKHQ FRQWUDVWHG ZLWKLQ JURXSV WR GHWHUP



HIUHW RXWFRPH UHJUHW FRUUHODWHG PRUH VWURQJO\ .
FRPSDUHG WR RXWFRPH UHJUHW VHOI EODPH UHJUHW FRL
MXVWLILDELOLW\ $JDLQ WKHUH ZDV QR VLIQLILFDQW GLI
EHWZHHQ VHOI EODPH UHJUHW DQG RXWFRPH VHULRXVQH\
WKH VWUHQJWK RI FRUUHODWLRQ EHWZHHQ RXWFRPH UHJ
UKR W S 6LPLODUO\ WKHUH ZDV Q
LQ WKH VWUHQJWK RI FRUUHODWLRQ EHWZHHQ VHOI EODP
6SHDUPDQ V UKR DQG WKH VWUHQJIJWK RI WKH FRUU
MXVWLILDELOLW\ PHDQ 6SHDUPDQ V UKR w

UHJUHW DQG RXWFRPH UHJUHW DUH ERWK LQIOXHQFHG E\

MXVWLILDELOLW\ )RU HDFK W\SH RI UHJUHW RXWFRPH VH

'LVFXVVLRQ

$FURVV WKH ILYH VFHQDULRY DQDO\WHG WKH LQWHQVLW\
IRFXV RI WKH UHJUHW LWHP DV LQ ([SHULPHQW 7TKH VDF
RXWFRPH UHJUHW ZDV UDWHG DV VLIJQLILFDQWO\ PRUH LQ
ZKHQ ERWK PHDVXUHVY ZHUH UDWHG E\ WKH VDPH SDUWLFL
7KLV SURYLGHV IXUWKHU HYLGHQFH WKDW WKH WZR FRPSH

WKH GLITHUHQFH EHWZHHQ PHDQ UDWLQJV RI WKH WZR FRI

ODQLSXODWLRQ RI GHFLVLRQ MXVWLILDELOLW\ LQ WKH VFl
SDUWLFLSDQWY YDULHG LQ ZKDW WKH\ IRXQG FRQYLQFLQJ
GHFLVLRQ DV KDV EHHQ VXJJHVWHG E\ &RQQROO\ =HHOH
SDUWLFLSDQWY ZHUH GLYLGHG LQWR WZR OHYHOV RI MXV\

DFWXDO MXVWLILDELOLW\ UDWLQJVY DQG WKLV JURXSLQJ Z



SHHEYHG GHFLVLRQ MXVWLILDELOLW\ KDG D VLJQLILFD
UHSRUWHG )RU DOO ILYH VFHQDULRYV WKDW ZHUH DQC
ZLWK VLIQLILFDQWO\ OHVV RYHUDOO UHJUHW WKDQ W]

MXVWLILFDWLRQV

,Q RQH VFHQDULR 7UDIILF MDP WKHUH ZDV D VLJIQLILI
GHFLVLRQ MXVWLILDELOLW\Y LQWHUDFWLRQ ZKHUHE\
EODPH UHJUHW ZDV DSSDUHQW IRU VWURQJO\ MXVWLIL
MXVWLILHG GHFLVLRQV 3DUWLFLSDQWY ZKR SHUFHLY
PRUH MXVWLILDEOH GHFLVLRQ LQ WKH FLUFXPVWDQFH
VLIQLILFDQWO\ OHVV LQWHQVH WKDQ WKHLU UHJUHW I
ZLWK '"-79V VXJIJHVWLRQ WKDW VWURQJ MXVWLILFDWLR

UHJUHW H[SHULHQFHG

6HULRXVQHVYV RI RXWFRPH DOVR KDG DQ HIIHFW RQ WK
DOWKRXJK WKLV ZDV RQO\ WKH FDVH IRU WKUHH RI WK
HITHFW RFFXUUHG LW zZzDV DOZzZD\V WKH KLJK VHULRXYV
WKDQ WKH OHVV VHULRXV RXWFRPH +RZHYHU ZH IRX(

VHYHULW\ DITHFWHG RQO\ RXWFRPH UHJUHW

7KH FRUUHODWLRQDO DQDO\WHY DOVR UHSOLFDWHG W
WLPH XVLQJ D ZLWKLQ VXEMHEWYVY GHVLJQ $JDLQ WKH
PD\ EH GLVWLQJXLVKDEOH WR VRPH H[WHQW WKH WZR
XQUHODWHG LQ SHRSOHYV PLQGY 6HOI EODPH UHJUH\
HTXDOO\ VWURQJO\ ZLWK SHUFHLYHG GHFLVLRQ MXVWI

FRUUHODWHG HTXDOO\ EXW PRUH VWURQJO\ ZLWK SHU



VHEODPH UHJUHW EHLQJ LQIOXHQFHG SXUHO\ E\ GHFLVLRC
LQIOXHQFHG SXUHO\ E\ RXWFRPH VHULRXVQHVYVY LW DSSHI
KRZ MXVWLILDEOH WKH GHFLVLRQ VHHPHG DV ZHOO DV KR

UHSRUWLQJ ERWK W\SHV RI UHJUHW

,Q WKH FXUUHQW H[SHULPHQW VHULRXVQHVV RI RXWFRPH
PDQLSXODWHG DV EHWZHHQ JURXSV IDFWRUV VR WKDW S|
HLWKHU RQO\ KLJK RU RQO\ ORZ VHULRXVQHVYV RXWFRPHYV
VWURQJ RU RQO\ ZHDN GHFLVLRQ MXVWLILFDWLRQV 7KLV
DITHFWHG UDWLQJYV RI UHJUHW DQG DFFRXQW IRU WKH ZHL
HITHFW DQG OLPLWHG HYLGHQFH IRU WKH pSHJUHW IRFXV
RQH PLIJKW H[SHFW LI LQ IDFW WKH WZR FRPSRQHQWYV GR
SRVVLELOLW\ LV H[DPLQHG LQ ([SHULPHQW WR GHWHUPL

ZKHQ WKHUH LV D WRWDOO\ ZLWKLQ JURXSVY FRQWH[W

([SHULPHQW

7KLV H[SHULPHQW DWWHPSWHG WR PDQLSXODWH DOO WKH
SDUWLFLSDQWY ZHUH H[SRVHG WR D QXPEHU RI GLIIHUHQ\
GLIIHUHQW OHYHOV RI RXWFRPH VHULRXVQHVV DQG GHFLV
FRQWH[W LQ ZKLFK WR PDNH WKHLU MXGJPHQWYV $V LQ W
SDUWLFLSDQW UDWHG ERWK WKHLU RXWFRPH UHJUHW DQC
PDQLSXODWLRQV RI RXWFRPH VHULRXVQHVVY DQG GHFLVLR

ERWK FRPSRQHQWYV RI UHJUHW ZDV PHDVXUHG



OHWKRG

'"HVLJQ

7KH H[SHULPHQW HPSOR\HG D IREXV Rl UHJUHW VHO
VHULRXVQHVV MXVWLILDELOLW\ FRQGLWLRQ +66- +6:
LF\ URDG FRIIHH VKRS WUDIILFE MDP DQG 79 SUL]H GU
UHJUHWY MFRQGLWLRQY DQG uVFHQDULR WRSLF{ DOO
HIITHEFWV RI GHFLVLRQ MXVWLILDELOLW\ DQG RXWFRPH

WZR FRPSRQHQWYV RI UHJUHW ZHUH PHDVXUHG

SDUWLFLSDQWYV

I1LQHW\ WZR SRVW JUDGXDWH DQG XQGHUJUDGXDWH V)
8QLYHUVLW\ /RQGRQ SDUWLFLSDWHG IRU D VPDOO FR

SUHGRPLQDQWO\ IHPDOH DIJHG EHWZHHQ DQG

SURFHGXUH DQG PDWHULDOYV

SDUWLFLSDQWYV ZHUH SUHVHQWHG ZLWK D VHULHV RI1 |
SUHVHQWDWLRQ RI WKH VFHQDULRY ZDV FRXQWHUEDO
ZHUH WKH VDPH DV WKRVH XVHG LQ ([SHULPHQW 7R
HYRNHG WKH KLIKHVW UHJUHW UDWLQJV LQ ([SHULPHCQ
‘'ULYLQJ ,QVXUDQFH VFHQDULRYV ZHUH QRW LQFOXGHG
VFHQDULR RI HDFK W\SH pFRQGLWLRQT IRU H[DPSOF

+6:- 7UDIILF -DP /66- DQG &RIIHH 6KRS /6:- 7KH R



WKHVH FRQGLWLRQV ZDV IXO0O\ FRXQWHUEDODQFHG DFUR\
GLITHUHQW RUGHUV 7KH RUGHU RI WKH WZR UHJUHW LWH
WKHUH ZHUH SRVVLEOH YHUVLRQV RI WKH TXHVWLRQQDI

UDQGRPO\ GLVWULEXWHG DPRQJVW WKH JURXS RI SDUWLF

$V LQ SUHYLRXV H[SHULPHQWYV IRU HDFK VFHQDULR SDUYV
LPDJLQH WKHPVHOYHV LQ WKH VLWXDWLRQ GHVFULEHG DC
HYHQWYV FRPSOHWH D VHULHV RI SRLQW UDWLQJ VFDOHV
VFHQDULR 3DUWLFLSDQWY UDWHG ERWK WKHLU UHJUHW |
WKHLU UHJUHW DERXW WKH RXWFRPH RXWFRPH UHJUHW

WKHVH LWHPVY 7KH\ DOVR UDWHG KRZ VHULRXV WKH\ I[HOW
WKH\ ZHUH IRU WKH VLWXDWLRQ KRZ PXFK WKH\ FRXOG M)
WKH\ ZRXOG EH IHHOLQJ DQG KRZ KDSS\ WKH\ ZRXOG EH IH

ZRUGLQJ RI WKHVH LWHPV ([DPSOHV RI WKH VFHQDULRYV >

SHVXOWYV

ODQLSXODWLRQ FKHFENYV

JRU DOO VFHQDULRYV pKLIK VHULRXVQHVVY RXWFRPHV ZHL
VLIQLILFDQWO\ PRUH VHULRXV WKDQ pORZ VHULRXVQHVVY
&RIIHH 6KRS W S 7TUDIILF -DP W

3UL]H 'UDZ W S

JRU WZR RI WKH IRXU VFHQDULRYV XVHG LQ WKH H[SHULPHOQ

ZHUH UDWHG DV VLIJQLILFDQWO\ PRUH MXVWLILDEOH WKDQ



WRS W S 7TUDIILF -DP W S

,F\ 5RDG VFHQDULR DQG WKH 79 3UL]H 'UDZ VFHQDULR
PRUH GLIILFXOW 7KHUH ZDV QR VLJQLILFDQW GLIIHUH
HVWURQJIYT DQG PZHDNY MXVWLILFDWLRQ JURXSV ,F\ 5R

‘ubz W S

$Q LQLWLDO UHSHDWHG PHDVXUHV $129$% ORRNHG DW I
PDQLSXODWHG VHULRXVQHVV MXVWLILDELOLW\ FRQGL)\
DQDO\WVHV ZHUH WKHQ FRQGXFWHG RQ HDFK RI WKH LQ
JURXSLQJV IRU GHFLVLRQ MXVWLILDELOLW\ ZKHUH WKF

KDG IDLOHG

SHSHDWHG PHDVXUHYV DQDO\VLV

$ UHSHDWHG PHDVXUHV $129% ZDV FRQGXFWHG ZLWK u

MVHULRXVQHVYVY MXVWLILDELOLW\ FRQGLWLRQY DV ZLW]I

DQDO\VLYVY DUH VXPPDULVHG LQ 7DEOH 7TKHUH ZDV L
UHJUHWY ZLWK RXWFRPH UHJUHW O 6' EHL
VHOl EODPH UHJUHW O 6' KLOVW WKH GLI

VWDWLVWLFDOO\ VLIJQLILFDQW LW ZDV LQ UHDO WHUI

EHHQ WKH FDVH LQ ([SHULPHQWYV DQG

7TKHUH ZDV DOVR D VLJQLILFDQW PDLQ HIIHFW RI p&RQ

6' EHLQJ VLIJQLILFDQWO\ PRUH UHJUHWWDEOH W



7TDEOH
5HSHDWHG PHDVXUHV $129% VLJQLILFDQW PDLQ HIIHFWV D

([SHULPHQW

6LJOLILFDQW PDLQ HIIHFWV DQG LQWHUDFWLRQV $12¢
LRFXV RI UHJUHWY ) 06 ( S
H&RQGLWLRQY VHULRXVQHVV [ MXVWLILDELOLW\ )

LRFXV [ &RQGLWLRQY ) 06 ( S



w DQG +6:- YHUVLRQV O 6'
UHJUHWWDEOH WKDQ /6:- YHUVLRQV O 6' V
+RZHYHU WKHUH ZHUH QR VLIJQLILFDQW GLIIHUHQFHYV
+6:- YHUVLRQV W RU EHWZHHQ /66- DQG /6:- YHU

J 7KLY SDWWHUQ RI UHVXOWYV VXJJHVWV WK
UDWLQJV EHWZHHQ FRQGLWLRQV UHIOHFW DQ HIIHFW F

RI GHFLVLRQ MXVWLILDELOLW\

7KHVH PDLQ HIIHFWV ZHUH TXDOLILHG E\ D VLJQLILFDQ
LQWHUDFWLRQ VHH )LIXUH 3RVW KRF DQDO\VHV
/66- FRQGLWLRQV RQO\ RXWFRPH UHJUHW UDWLQJV 0
JUHDWHU WKDQ VHOI EODPH UHJUHW UDWLQJV 0
JRU WKH +66- FRQGLWLRQV JDUWLFLJDQWY GLG UDWH
DV VOLJKWO\ KLIJIKHU WKDQ WKHLU VHOI EODPH U*t
GLIIHUHQFH ZDV QRW VLJQLILEFDQW W J
EODPH UHJUHW 0 6' ZDV UDWHG DV KLJKHU
6' EXW DJDLQ WKLV GLIIHUHQFH ZDV QRW VLJQLI
WKH /6:- FRQGLWLRQV RXWFRPH UHJUHW 0 6'

VHOIl EODPH UHJUHW O 6' EXW QRW VLJQLI

,QGLYLGXDO VFHQDULR DQDO\VHYV

$V GHVFULEHG DERYH IRU WZR VFHQDULRYVY WKH PDQL

GLIILFXOW DQG SDUWLFLSDQWY ZHUH WKHUHIRUH GLYI

DFFRUGLQJ WR WKHLU DFWXDO UDWLQJYV RI MXVWLILDE



YJLIXUH

(IMTHFW RI RXWFRPH VHULRXVQHVYVY DQG GHFLVLRQ MXVWLII

DQG RXWFRPH UHJUHW ([SHULPHQW DOO VFHQDULRYV
F
FR
L!
D
&2
+66- +6:- /66- 16:-

6HULRXVQHVYV [ -XVWLILDELOLW\ &RQGLWLRQ

1RWH +66- +LJK VHULRXVQHVYV VWURQJ MXVWLILFDWLRQ FRQ(
MXVWLILFDWLRQ FRQGLWLRQ /66- /IRZ VHULRXVQHVV VWURQJ
VHULRXVQHVY ZHDN MXVWLILFDWLRQ FRQGLWLRQ



QW H[SRVHG WR DOO SRVVLEOH OHYHOV DQG FRPELQD!'
MXVWLILDELOLW\ 7R H[DPLQH WKH HIIHFWV RI SHUFHL
VHULRXVQHVY RQ WKH LQWHQVLW\ RI UHJUHW UDWLQJ\
FDUULHG RXW IRU HDFK VFHQDULR ZLWK pGHFLVLRQ M
PDQLSXODWLRQ ZDV VXFFHVVIXO RWKHUZLVH XVLQJ W
PDQLSXODWHG RXWFRPH VHULRXVQHVY LQFOXGHG DV I
ubwLQJdVv E\ IRFXV RI UHJUHW GHFLVLRQ MXVWLILDELO
IRU HDFK RI WKH IRXU VFHQDULRY DSSHDU LQ 7DEOH

7TDEOH SURYLGH DGGLWLRQDO HYLGHQFH EURDGO\

HITHFWV DUH QRW DOZD\V REVHUYHG QR ILQGLQJV GLL

$ VLIQLILFDQW GLIIHUHQFH EHWZHHQ WKH WZR FRPSR(
IRXU VFHQDULRYV WDLOHG WHVWYV $V KDG EHHQ WK
PDLQ HIIHFW RI p)RFXV RI UHJUHWY ZDV IRXQG RXWFR
,Q WKH ,F\ 5RDG DQG 79 3UL]H 'UDZ VFHQDULRY RXWEFFR

PRUH LQWHQVH WKDW VHOI EODPH UHJUHW

3HUFHLYHG GHFLVLRQ MXVWLILDELOLW\ DOVR KDG D VI
RI WKH IRXU VEFHQDULRV ZKHUH MXVWLILDELOLW)\ JUR>
UHDVVLJQPHQW ,F\ 5RDG DQG 79 3UL]H 'UDZ $V LQ Sl
WKDW ZHUH SHUFHLYHG DV ZHDN ZHUH UDWHG DV PRU}
SHUFHLYHG DV VWURQJ ,Q DGGLWLRQ WKHUH ZDV D V
VHULRXVQHVV LQ DOO IRXU VFHQDULRV ZLWK KLJK VH

UHJUHWWHG WKDQ ORZ VHULRXVQHVV RXWFRPHYV



7TDEOH

OHDQ UHJUHW UDWLQJV E\ VFHQDULR IRFXV RI UHJUHW M

([SHULPHQW

SHUHW FRPSRQHKWMLVLRQ MXVWLI2ZDOEERRMW \WHULRXV(

6FHQDULR6HOI EODPHWFRPHG6WURQJ :HDN +LJK IRZ

UHJUHW UHJUHWXVWLILMREWWRIQ VBIWLRQWEFHMR XV QH\

,F\ URDG

&RIITHH VKRS

7UDIILF MDP

79 SUL]H

I1RWHYV GHQRWHY WKDW SDLUV RI UHJUHW UDWLQJV E\ IRFXV RU MXVW

JV ! WDLOHG WHVWYV 6WDQGDUG GHYLDWLRQVY DUH LQ SDUHQWKH



7TDEOH

,QGLYLGXDO VFHQDULRY $129% VLJQLILFDQW PDLQ HIII

6FHQDULR 6LIQLILFDQW PDLQ HIIHF®IM29% VWDWLVWLF)

DQG LQWHUDFWLRQV DQG VLJQLILFDQF}

,F\ URDG H)RFXVY ) 06 ( S
H-XVWLILDELOLW\Y ) 06( S
HBHULRXVQHVVY ) 06( S

&RIIHH VKRS P6HULRXVQHVVY ) 06( S

7UDIILF MDP p6HULRXVQHVVY ) 06 ( S
H6HULRXVQHVV [ MXVWLILDELOLWO( S
L)REXV [ VHULRXVQHWV [ 06( S

MXVWLILDELOLW\T

79 SUL]JH GUDR)RFXVT ) 06 ( S
H-XVWLILDELOLW\Y ) 06 ( S
HEHULRXVQHVVY ) 06( S

1RWH GHQRWHY HIIHFW DSSURDFKHG EXW GLG QRW UHDFK VWDWI

RQ D WDLOHG WHVW



JRU RQH RI WKH VFHQDULRV 7UDIILF -DP WKHUH ZDV D V
6HULRXVQHVV [ - XVWLILDELOLW\Y LQWHUDFWLRQ VHH )LJ
WHVWYV VKRZHG WKDW IRU WKH /66- ORZ VHULRXVQHVV V
VFHQDULR RXWFRPH UHJUHW O 6' ZDV UDWHG
WKDQ VHOI EODPH UHJUHW O 6' W S
RWKHU WKUHH YHUVLRQV RI WKDW VFHQDULR WKHUH ZDV
SDUWLFLSDQWVY UDWLQJV RI WKH WZR FRPSRQHQWYV RI1 Ut

+6:- W S 16:- W S

&RUUHODWLRQDO DQDO\VLV

$V LQ WKH SUHYLRXV WZR H[SHULPHQWY WKH UHODWLRQ\
MXVWLILDELOLW\ DQG VHOI EODPH UHJUHW UDWLQJV DQG
DQRG RXWFRPH UHJUHW UDWLQJY ZHUH H[SORUHG VHH 7DE
FRUUHODWLRQV GHFLVLRQ MXVWLILDELOLW\ UDWLQJV ZH!

WKDW KLJKHU YDOXHV QRZ GHQRWH VWURQJHU SHUFHLYH(

7KH UHVXOWYV ZHUH VLPLODU WR ([SHULPHQW 6HOI EODF
ZLWK RXWFRPH VHULRXVQHVYV WKDQ ZLWK GHFLVLRQ MXVW
2XWFRPH UHJUHW DOVR FRUUHODWHG PRUH VWURQJO\ ZLW
GHFLVLRQ MXVWLILDELOLW\ LQ DOO EXW RQH VFHQDULR 7
VHOl EODPH UHJUHW DQG RXWFRPH UHJUHW KDYH FRPPRQ

UHJDUGHG DV WRWDOO\ LQGHSHQGHQW FRPSRQHQWYV

$V LQ WKH SUHYLRXV WZR H[SHULPHQWYV WKHUH ZHUH VLJ

RXWFRPH VHULRXVQHVY DQG GHFLVLRQ MXVWLILDELOLW\ L



YJLIXUH
(IlTHFW RlI RXWFRPH VHULRXVQHVY DQG GHFLVLRQ MXVV

RXWFRPH UHJUHW UDWLQJV 7UDIILF -DP VFHQDULR ([¢

+66- +6:- 166- /16:-

([SHULPHQWDO FRQGLWLRQ

1RWH +66- +LJK VHULRXVQHVY VWURQJ MXVWLILFDWLRQ F
MXVWLILFDWLRQ FRQGLWLRQ /66- IRZ VHULRXVQHVV VWU
VHULRXVQHVYV ZHDN MXVWLILFDWLRQ FRQGLWLRQ



7TDEOH

&RUUHODWLRQV EHWZHHQ UDWLQJYV E\ VFHQDULR DQG UHJ

6FHQD WO I EODMWWLILDE ISGIUWHW 5HIJUHW 5HJUHW 5HJUHW 5HJUHW
UHJUHWBHULRXV ERPBRQHEWWLILDEHOLRXVQHAMWVLILDEHOLRXVQHYV
2XWFRPH FRQWURG®RIQQMUROO L

UHJUHW IRU IRU

6HULRXVOHMWLILDELO

,F\ 6HOI EODPH
URDG 2XWFRPH
&RIIHH 6HOI EODPH
VKRS 2XWFRPH
7UDIILF 6HOI EODPH
MDP 2XWFRPH
79 SUL]JH 6HOI EODPH
GUDz 2XWFRPH

1RWH 3HDUVRQ V U FRUUHODWLRQ FIRHINSELHQ WM QR R ! IR0 WL POV BLF

RUUHODWLRQV WDLOHG WHVWYV



ZHUH VHHQ DV OHVV MXVWLILDEOH ZKHQ RXWFRPHV ZH

$JDLQ ZH H[SORUHG WKH SRVVLELOLW\ WKDW WKH LQYV
PLIKW EH GXH WR WKH VFHQDULRYV FRQIRXQGLQJ RXWF
MXVWLILDELOLW\ E\ FRPSXWLQJ SDUWLDO FRUUHODWLF
RXW WKH HIITHFWV RI GHFLVLRQ MXVWLILDELOLW\ VHUI
ERWK VHOI EODPH UHJUHW DQG ZLWK RXWFRPH UHJUH\
HITHFWV RI RXWFRPH VHULRXVQHVVY ERWK VHOI|I EODPH
FRUUHODWH ZLWK GHFLVLRQ MXVWLILDELOLW\ LQ WKU
FRUUHODWLRQVY UHYHDO WKDW VHULRXVQHVV LV D VWI

ERWK IRUPV RI UHJUHW LQ WKUHH RI WKH IRXU VFHQDL

$V LQ ([SHULPHQWV DQG FRUUHODWLRQ FRHIILFLHC
UHJUHW RXWFRPH UHJUHW MXVWLILDELOLW\ DQG VHU
WKHLU UDWLQJV IURP DOO IRXU VFHQDULRY 7KH UHVX
ZLWKLQ JURXSV WR GHWHUPLQH ZKHWKHU FRPSDUHG |
FRUUHODWHG PRUH VWURQJO\ ZLWK RXWFRPH VHULR X\

UHJUHW VHOI EODPH UHJUHW FRUUHODWHG PRUH VWU

$V ZDV WKH FDVH LQ WKH SUHYLRXV H[SHULPHQWYV WK
VWUHQJWK RI FRUUHODWLRQ EHWZHHQ VHOI EODPH UH

DQG WKH VWUHQJWK Rl FRUUHODWLRQ EHWZHHQ
6SHDUPDQ V UKR W S 6LPLODUO
GLIIHUHQFH LQ WKH VWUHQJWK Rl FRUUHODWLRQ EHW:
PHDQ 6SHDUPDQ V UKR DQG WKH VWUHQJWK RI

UHJUHW DQG MXVWLILDELOLW\ PHDQ 6SHDUPDQ V UKR



VHBODPH UHJUHW DQG RXWFRPH UHJUHW DUH ERWK LQIOX!
GHFLVLRQ MXVWLILDELOLW\ DOWKRXJK DJDLQ IRU HDFK W

VWURQJHU GHWHUPLQDQW

'LVFXVVLRQ

'KHQ FRQVLGHUHG DFURVYVY DOO VFHQDULRYV IRFXV RI UHJ
RI UHJUHW ZLWK RXWFRPH UHJUHW EHLQJ VOLJKWO\ PRUH
WKH SUHYLRXV WZR H[SHULPHQWYVY ,Q DGGLWLRQ WKHUH

VHULRXVQHVY RQ UHJUHW UDWLQJYV ZLWK PRUH VHULRXV

OHVV VHULRXV RQHV :KLOVW WKHUH ZDV QR PDLQ HIIHFW
UubwLQJvV WKHUH ZDV D IRFXV [ FRQGLWLRQY LQWHUDFWL
ORZ VHULRXVQHVV RXWFRPHV RQO\ ZKHUH WKH VFHQDULR
WKH GHFLVLRQ WDNHQ WKHUH ZDV D VLIJQLILFDQW GLIIHU
DOQOWLFLSDWHG RXWFRPH UHJUHW DQG VHOI EODPH UHJUHMW
WKH RXWFRPH +RZHYHU ZKHUH WKHUH ZDV D ZHDNHU MX)
ZDV QR GLIITIHUHQFH EHWZHHQ VHOI EODPH UHJUHW DQG RX
ZDV QRW KRZHYHU SUHVHQW IRU KLJK VHULRXVQHVV RXW
OHDG WR PRUH VHULRXV RXWFRPHVY PD\ QHHG VWURQJHU WV

EODPH UHJUHW WKDQ LV WKH FDVH IRU GHFLVLRQV WKDW

'KHQ ORRNLQJ DW WKH VFHQDULRYV LQGLYLGXDOO\ WKH HI
WKLV PD\ DW OHDVW LQ SDUW UHIOHFW WKH GLIILFXOWLF
WKH VFHQDULRVY 7KH SUHGLFWHG IRFXV RI UHJUHW HIIHF
,F\ URDG DQG 79 SUL]H 7TKHUH ZDV DQ HIIHFW RI GHFLVLF

VFHQDULRV ZKHUH PHGLDQ VSOLWYVY KDG EHHQ XVHG WR G|



JBXSLQJV 7KH HIITHFW RI RXWFRPH VHULRXVQHVYV ZDV

IRXU VFHQDULRYV

:KHQ DQDO\VHG VHSDUDWHO\ WKHUH ZDV QR HYLGHQF
LOQWHUDFWLRQ LQ DQ\ RI WKH IRXU VFHQDULRV +RZHY
ZDV D WKUHH zZD\ IRFXV [ VHULRXVQHVYV [ MXVWLILDEL
DFURVV VFHQDULRY DQDO\WLVY WKHUH ZDV D VLJQLILFI
UHJUHW DQG VHOI EODPH UHJUHW RQO\ ZKHUH D VWUR
ZLWK D OHVV VHULRXV RXWFRPH DJDLQ RXWFRPH UH

WKLV FRQGLWLRQ

&RQWUDU\ WR HI[SHFWDWLRQV VHOI EODPH UHJUHW DC
VWURQJO\ ZLWK GHFLVLRQ MXVWLILDELOLW\ ©6LPLODU
FRUUHODWHG HTXDOO\ VWURQJO\ ZLWK RXWFRPH VHUL
VXJIJHVW WKDW SDUWLFLSDQWY SHUFHSWLRQV RI WKH
VLPLODU zZD\V E\ ERWK GHFLVLRQ MXVWLILDELOLW\ DQ
ZKLOH VXEWO\ GLVFULPLQDEOH VHOI EODPH UHJUHW L
FRPSOHWHO\ LQGHSHQGHQW RI HDFK RWKHU LQ WKH P
UHVSRQGHQWYVY WR FRQVLGHU WKHLU VHOI EODPH UHJU
DQG VLPLODUO\ GLIILFXOW IRU WKHP WR UDWH WKHLU

MXVWLILDELOLW\ RI WKH GHFLVLRQ

*HQHUDO 'LVFXVVLRQ

7KH WKUHH H[SHULPHQWYV RIIHU VRPH HYLGHQFH WKDW

LQVRIDU DV SDUWLFLSDQWY FRQVLVWHQWO\ UDWHG V&I



GAQIIHUHQWO\ ERWK LQ EHWZHHQ VXEMHFWY DQG ZLWKLQ °
FRPSRQHQWYV PD\ EH VRPHZKDW GLVWLQFW ,Q DOO WKH I
EH JUHDWHU RYHUDOO WKDQ VHOI EODPH UHJUHW EXW Wt
ZDV XVXDOO\ UDWKHU VPDOO WKH ODUJHVW GLIIHUHQFH

UDWLQJV ZDV OHVV WKDQ SRLOQWY RQ D SRLQW VFDOF

,Q DGGLWLRQ GHFLVLRQ MXVWLILDELOLW\ GLG KDYH D VL
UbWLQJV RI SDUWLFLSDQWYV :KHUH WKH\ SHUFHLYHG D V'
WDNHQ SDUWLFLSDQWY UDWHG WKHLU UHJUHW DV VLJQL
ZHDN MXVWLILFDWLRQ IRU WKH GHFLVLRQ ,Q ([SHULPHQV
PDQLSXODWHG EXW WKHUH ZDV HYLGHQFH WR VXJJHVW W
DFURVV VFHQDULRY PRGHUDWHG WKH GLITHUHQFH EHWZH]
UHJUHW ,Q ([SHULPHQW ZKHUH GHFLVLRQ MXVWLILDELC
VXEMHFWYVY VWURQJHU MXVWLILFDWLRQV ZHUH DVVRFLDW

MXVWLILFDWLRQV

7KH MIRFXV [ MXVWLILDELOLW\Y LQWHUDFWLRQ ZDV IRXQG
LQ DOO WKH H[SHULPHQWY ,Q ([SHULPHQW WKH LQWHU
VFHQDULRY DQG ZDV QRW DSSDUHQW ZKHQ DQDO\VHV ZH!
WRJHWKHU +RZHYHU LQ ([SHULPHQW ZKHUH SDUWLFLS
GLIIHUHQW OHYHOV RI MXVWLILDELOLW\ DQG RXWFRPH VH
WKDW ZKHUH RXWEFRPHV ZHUH OHVV VHYHUH LQFUHDVL
DPRXQW RI VHOl EODPH UHJUHW UHSRUWHG EXW GLG QRYV
UHJUHW UHSRUWHG +RZHYHU ZKHQ RXWFRPHV ZHUH PRU
MXVWLILDELOLW\ GLG QRW UHGXFH WKH DPRXQW RI VHOI

RIUHJUHW ZHUH UDWHG WKH VDPH )XWXUH UHVHDUFK PL



IRRDOHG E\ ZRUVH RXWFRPHYVY UHTXLUH PXFK VWURQJHU
EODPH UHJUHW FRPSDUHG WR GHFLVLRQV WKDW DUH |

RXWFRPHYV

7KH FRUUHODWLRQDO DQDO\VHVY IRU DOO WKUHH H[SHL
WKDW ZKLOVW WKH\ PD\ EH GLVWLQJXLVKDEOH WR VR
QRW FRPSOHWHO\ LQGHSHQGHQW RI RQH DQRWKHU EX

IDFWRUV QDPHO\ GHFLVLRQ MXVWLILDELOLW\ DQG RX\

'"HFLVLRQ MXVWLILDELOLW\ FRUUHODWHG ZLWK VHOI E!
HIWHQW ZLWK RXWFRPH UHJUHW K\ LV UHJUHW DERX
ZLWK SHUFHLYHG GHFLVLRQ MXVWLILDELOLW\" 3HUKD S
EHLQJ DOO WKH ZRUVH EHFDXVH QRW RQO\ ZzDV LW D
WKH UHVXOW RI D EDG GHFLVLRQ +RZHYHU WKH HYDC
VKRXOG LI WKH FRPSRQHQWY DUH XQUHODWHG DIIHF)!

UDWKHU WKDQ RXWFRPH UHJUHW

2XWFRPH VHULRXVQHVYVY FRUUHODWHG ZLWK RXWFRPH
FRUUHODWHG WR WKH VDPH H[WHQW ZLWK VHOI EODPH
OHVV XQH[SHFWHG $V GHVFULEHG HDUOLHU ZKLOVW
GHFLVLRQ SDUWLFLSDQWYV RWKHUZLVH KDG OLPLWHG
UHDVRQDEOHQHVV RI WKH GHFLVLRQ DSDUW IURP WKF
RXWFRPHV ZHUH H[WUHPH DV WKH\ ZHUH LQ PRVW RI \

EHHQ XVHG DV D KHXULVWLF FXH WR MXGJH GHFLVLRQ

7KH UHVXOWY RI WKH H[SHULPHQWYV VXJJHVW WKDW Z



WZR FRPSRQHQWYV Rl UHJUHW DUH LQIOXHQFHG VLPLODUO
RXWFRPH VHULRXVQHVY DQG FDQQRW WKHUHIRUH EH UHJI
PLIKW EH DUJXHG WKDW ZLWK WKH VFHQDULRYVY XVHG KHLU
HYDOXDWH GHFLVLRQ MXVWLILDELOLW\ ZLWKRXW VWURQJ
GHVFULEHG LQ WKH VFHQDULR ZHUH K\SRWKHWLFDO DQG
VFHQDULR WR LQGLFDWH ZKHWKHU WKH GHFLVLRQ ZDV UH
+RZHYHU LI VWURQJ LQIRUPDWLRQ DERXW WKH GHFLVLRC
WKH RXWFRPHVY GHVFULEHG LQ WKH VFHQDULR KDG EHHQ
ZRXOG KDYH REVHUYHG D FRUUHVSRQGLQJ LQGHSHQGHQF

IXWXUH UHVHDUFK PLJKW ZLVK WR DGGUHVV WKLV SRVVLE

7TKHUH ZDV FRUUHODWLRQDO HYLGHQFH RI D UHODWLRQVEK
RXWFRPH VHULRXVQHVY 7KH PRUH VHULRXV WKH RXWFRP
MXVWLILDEOH WKH GHFLVLRQ ZDV UDWHG DV EHLQJ 7KH |
SURYLGH HYLGHQFH IRU VXFK D OLQN EHWZHHQ GHFLVLRQ
VHULRXVQHVY ZKLFK PD\ KHOS WR H[SODLQ WKH SDWWHU
HISHULPHQWY DQG WKH ODFN RI WRWDO LQGHSHQGHQFH E
"ULJKW  $\WRQ E S3DUWLFLSDQWY ZHUH DVNHG WR U
GHVFULEHG LQ D VFHQDULR EHIRUH WKH\ NQHZ WKH QDWX
SURYLGHG ZLWK LQIRUPDWLRQ DERXW WKH RXWFRPH DQG
GHFLVLRQ ZDV 3DUWLFLSDQWY ZKR UHDG D SRVLWLYH RX
GHFLVLRQ SHUFHLYLQJ LW DV EHLQJ PRUH MXVWLILDEOH
&RQYHUVHO\ SDUWLFLSDQWY ZKR UHDG DERXW D QHJDWL
GHFLVLRQ WR UDWH LW DV OHVV MXVWLILDEOH WKDQ WKH
WKDW ZKHQ HYDOXDWLQJ D GHFLVLRQ SHRSOH FDQQRW |

NQRZ DERXW WKH RXWFRPH



2YHUDOO WKH GDWD IURP WKH FXUUHQW H[SHULPHQW?
K\SRWKHWLFDO VFHQDULRY SDUWLFLSDQWVY UHJUHW
GLITHUHQW IDFWRUV UHODWLQJ WR WKH VLWXDWLRQ R
GHFLVLRQ MXVWLILDELOLW\ DQG HYHQ WKH IRFXV RI W

UHDFWLRQ

$O00 RI WKH H[SHULPHQWYV IRXQG WKH HIIHFW RI1 plRFX)\
W\SLFDOO\ EHLQJ JUHDWHU WKDQ VHOI EODPH UHJUHW
WZR UDWLQJV ZDV W\SLFDOO\ UDWKHU VPDOO LW GRH

UHJUHW VR FRQVLVWHQWO\ H[FHHG VHOI EODPH UHJUH

7KLV SDWWHUQ RI UHVSRQGLQJ PD\ UHIOHFW HDUO\ DW
PHFKDQLVPV WR PDLQWDLQ D SRVLWLYH PRRG RU SRVL
LQGLYLGXDO IURP WKH H[SHULHQFH RI VHOI EODPH RU
TXLWH UHDGLO\ SXEOLFO\ DFNQRZOHGJH WKDW WKH R>
GHIHQVLYHO\ SOD\ GRZQ WKHLU RZQ KDQG LQ WKH VLW
WR DGPLWWLQJ WKH\ PDGH D EDG GHFLVLRQ 3UHYLRX

RITHUV VXSSRUW |IRU WKLV LGHD

TKRUQWRQ QRWHG WKDW GHIHQVLYH DWWULEXWL|
DVNHG WR PDNH MXGJPHQWY DERXW SHUVRQDO UHVSR
FRIQLWLYHO\ DIJDLQVW WKH WKUHDW >WKDW D VLPL
GLVWRUWLQJ WKHLU SHUFHSWXDO MXGJPHQWYV RI WKH
WKH FDVH LI WKH\ YLHZ WKHPVHOYHV WR EH LQ VRPH 7

UDWH DV KDYLQJ OHVV UHVSRQVLELOLW\ DQG OHVV WR



IXUWKHU DUJXHV WKDW LW LV WKH DURXVDO RI WKUHDW '\
ZKHQ SDUWLFLSDQWY DUH IRFXVHG RQ WKHLU RZQ DIIHFW
PRUH OLNHO\ WR GHPRQVWUDWH GHIHQVLYH DWWULEXWLF

HOVHZKHUH WKH PHFKDQLVPV WHQG WR EH DWWHQXDWHC

,Q WKH FXUUHQW H[SHULPHQWY SDUWLFLSDQWYVY ZHUH LQ
DIIHFWLYH UHVSRQVHVY DQG LW LV SRVVLEOH WKDW VLQF
WKHPVHOI LQ WKH VLWXDWLRQ LH SHUVRQDO VLPLODULYV
UHVSRQVLELOLW\ DZD\ IURP WKH GHFLVLRQ PDNHU $V DO
EHWZHHQ UHJUHW DQG UHVSRQVLELOLW\ &RQQROO\ 2UG
YDQ 'LMN ODQVWHDG 2UGRQH] &RQQROO\ =HH
ODQVWHDG 'KLOVW SDUWLFLSDQWY PD\ DEFNQRZOHG.
UHJUHWWDEOH WKH\ PD\ QRW DFNQRZOHGJH DQ\ UHVSRQ"
OHDGLQJ WR WKH RXWFRPH VLQFH EHFDXVH RI GHIHQVLY
HYHQWV DV EHLQJ EH\RQG WKH DFWRUJV FRQWURO +HQF

EODPH PD\ KDYH GHFUHDVHG

(DUOLHU ZRUN E\ JHVWLQJHU DOVR SURSRVHG WKDW
GLVFUHSDQF\ EHWZHHQ FRJQLWLRQV RU ZKHQ WKH\ DFEW
FRQFHSW DV D UDWLRQDO SHUVRQ WKLV SURGXFHV DQ X¢(
FRIJQLWLYH GLVVRQDQFH ZKLFK WKH\ DUH WKHQ PRWLYDV
PD\ DFKLHYH WKLV LV E\ DWWHPSWLQJ WR MXVWLI\ WKHLU
H[LVWLQJ FRJQLWLRQV WR PDNH WKHP PRUH FRQVRQDQW
QHZ FRIJQLWLRQV WKDW VXSSRUW WKHLU DFWLRQ *LOEHL
DOVR GHVFULEH D UDQJH RI GLIIHUHQW FRJQLWLYH V

VHOl MXVWLILFDWLRQ VHOI GHFHSWLRQ DQG PRWLYDWHG



LIQRUHV DXJPHQWV WUDQVIRUPVY DQG UHDUUDQJHV L
SVI\FKRORJLFDO ZHOO EHLQJ DQG D SRVLWLYH VHOI FR
WKHVH SURFHVVHV IRUP D NLQG RI 3SV\FKRORJLFDO LF
LQGLYLGXDO IURP DQ RYHUGRVH RI JORRP" UHVXOWLQ
VI\VWHP DSSHDUV WR IXQFWLRQ ZLWKRXW DZDUHQHVYV
UHFHQWO\ 7\NRFLQVNL KDV GHPRQVWUDWHG WKD
DQG PDNH WKHP *PRUH SDODWDEOH" LQ ERWK K\SRWK
HI[SHULHQFHYV LQGLYLGXDOV ZLOO H[ SRVW DGMXVW W
RXWFRPHVY ZRXOG KDYH RFFXUUHG PDNLQJ WKH QHJDYV
XQDYRLGDEOH RU LQHVFDSDEOH 7KLV LV DSSDUHQWO
SV\FKRORJLFDO UHOLHI DQG UHSDLU WKHLU PRRG ,W
FRQFHSW DQG PRRG LQGLYLGXDOV DUH PRWLYDWHG W
PHFKDQLVPV WKDW DWWHPSW WR MXVWLI\ WKHLU FKRL

EODPH RU UHJUHW DERXW KDYLQJ PDGH ZKDW DSSHDU

$QRWKHU TXHVWLRQ WKDW DULVHV LV ZKHWKHU LW LV
FRPSRQHQWYV RI UHJUHW VHSDUDWHO\ DV WZR GLVWL(
VLPSO\ PHDVXUH DQ RYHUDOO IHHOLQJ RI UHJUHW DV
UHVXOWYV RI WKH FXUUHQW H[SHULPHQWY VXJJHVW WK
LWHPV GLIITHUHQWO\ WKH PDUJLQ RI GLITHUHQFH LV UI
UHJUHW LV PHDVXUHG LV PRUH OLNHO\ WR GHSHQG RQ
UHVHDUFKHU W ZRXOG VHHP WKDW LI RQH LV LQWHU
GHFLVLRQV RQH PLJKW EH PRUH LQWHUHVWHG LQ IRF.
WKH FRPSRQHQW RI UHJUHW WKDW LV K\SRWKHVLVHG
SURFHVV $V &RQQROO\ =HHOHQEHUJ VXJIIJHVW

VWLOO EH IROORZHG E\ QHIJDWLYH RXWFRPHYVY WKDW D



D@ REMHFWLYHO\ EDG GHFLVLRQV FDQ VRPHWLPHV UHVXO
W PLIKW VHHP FRXQWHUSURGXFWLYH WKHQ LI RQH LV L
GHFLVLRQ PDNLQJ WR IRFXV WRR KHDYLO\ RQ RXWFRPH U
PXGG\ LQGLYLGXDOVY SHUFHSWLRQV RI WKH TXDOLW\ RI
RI WKH RXWFRPH SHRSOH PD\ KDYH PDGH WKH EHVW SRV
DQG LW ZRXOG VHHP VRPHZKDW XQUHDVRQDEOH DQG XQG
GHFLVLRQ LQ D VLPLODU VLWXDWLRQ LQ WKH IXWXUH ED'
WKHLU SUHYLRXV H[SHULHQFH )XWXUH UHVHDUFK PD\ ZL)
K\SRWKHVLVHG FRPSRQHQWY RI UHJUHW RQ VXEVHTXHQW
H[SHULHQFH RU DQWLFLSDWLRQ RI VHOI EODPH UHJUHW
EHKDYLRXUDO FKRLFH DIWHU IHHOLQJ RQH KDV PDGH DC
OLNHO\ WR PDNH D GLIITHUHQW FKRLFH LI D VLPLODU VLW X
LW VSHFLILFDOO\ WKH H[SHULHQFH RI D EDG UHJUHWWDE

WR FKDQJH WKHLU FKRLFH LQ WKH IXWXUH"

&RPSDUHG WR IRFXV RI UHJUHW WKH HIITHFWV RI RXWFRI
MXVWLILDELOLW\ RQ UHJUHW UDWLQJY ZHUH PXFK ODUJHL
WKHUHIRUH ZLVK WR FRQVLGHU ZKHWKHU WKH\ QHHG WR |
SURFHVV HJ GHFLVLRQ MXVWLILDELOLW\ LQ WKHLU VFH
RXWFRPH LWVHOI +RZHYHU LW SURYHG GLIILFXOW LQ ([S
PDQLSXODWH GHFLVLRQ MXVWLILDELOLW\ $V VXJIJHVWHG
WKHUH PD\ EH LQGLYLGXDO GLIITHUHQFHV LQ ZKDW SHRSOI
GHFLVLRQ DQG IXWXUH UHVHDUFK PD\ QHHG WR PRUH V\V\

HVWURQJ MXVWLILFDWLRQY RU D JRRG TXDOLW\ GHFLVLRQ

7KH FXUUHQW H[SHULPHQWY GR RI FRXUVH KDYH WKHLU



ZHUH DVNHG WR IRFXV RQ LPDJLQHG VFHQDULRV QRW
SDUWLFLSDQWYV WKHPVHOYHVY DQG WKLV ODFN RI UHDO
3DUWLFLSDQWY PD\ KDYH IRXQG LW GLIILFXOW WR LPD
SHUFHSWLRQV RI GHFLVLRQ MXVWLILDELOLW\ RU RXWE
SDUWLFXODUO\ HQJDJHG LQ WKH WDVN SDUWLFXODUO
*LYHQ WKDW WKH VFHQDULRV ZHUH UHODWLYHO\ VKRU'
LQIRUPDWLRQ DYDLODEOH E\ ZKLFK SDUWLFLSDQWYV FR
ZHOO UHDVRQHG 7KLV PD\ KDYH OHDG WR WKHP XVLQ.
D KHXULVWLF FXH WR GHFLVLRQ TXDOLW\ )XWXUH UH\
UHODWLRQVKLSY WKH WZR FRPSRQHQWY RI UHJUHW KC
VHYHULW\ ZKHUH GHFLVLRQV DUH PRUH FOHDUO\ MXVW
RXWFRPHVY WKDW DUH FOHDUO\ QHJDWLYH RU SRVLWLY
LQ WKH VFHQDULRY DERXW WKH OLNHOLKRRG RI D QHJ
PLJKW DUJXH WKDW VXFK LQIRUPDWLRQ LV QRW DOZD\
HLWKHU 1RQHWKHOHVV VRPH RI WKH QHJDWLYH RXWHI
KDYH EHHQ SHUFHLYHG E\ SDUWLFLSDQWY DV EHLQJ R"
KDSSHQ LQ UHDO OLIH DQG KHQFH UDWKHU XQSUHGLEV

PD\ DFFRXQW IRU WKH OHVV LQWHQVH VHOI EODPH UHJ

:KLOH WKH XVH RI D ZLWKLQ VXEMHFWY PDQLSXODWLR
KLIKOLJKWHG D GLVWLQFWLRQ EHWZHHQ VHOI EODPH |
H[SOLFLWO\ GHILQHG DQG KHQFH LW PD\ VWLOO QRW K
SUHFLVHO\ ZKHUH WKH GLVWLQFWLRQ OD\ )XWXUH HJS
ZH PHDQ E\ VHOIl EODPH UHJUHW DQG RXWFRPH UHJUHYV
EHOLHYHG WR LQIOXHQFH HDFK W\SH RI UHJUHW LQ GH

HI[SHULPHQWY PD\ DFFRXQW IRU WKH VRPHZKDW VPDOC



SDWWHURVYXOWY IRXQG LQ WKH FRUUHODWLRQDO GDWD
UHVHDUFK SDSHUV WKHUH PD\ ZHOO EH GLIIHUHQFHYV LQ |
GLVFUHWH HPRWLRQV VXFK DV UHJUHW DQG GLVDSSRLQW
WKHP RU XQGHUVWDQG WKHP LQ FRPPRQ XVDJH RI HYHU\C

=HHOHQEHUJ YDQ 'LMN ODQVWHDG VHH &KDSW

IXUWKHU GLVFXVVLRQ RI WKLV LVVXH

2ZWKHU PDWWHUYV DULVH IURP D FRQVLGHUDWLRQ RI WKH (
SDUWLFLSDQWYVY WR JLYH UDWLQJV RI WKHLU H[SHULHQFH
UHJUHW :KLOH WKH RULJLQV Rl H[SHULHQFHG UHJUHW PLC
FRQWHPSODWLRQV RI WKH GHFLVLRQ TXDOLW\ DQG WKH U
IRU SHRSOH WR UHOLDEO\ GLVVRFLDWH DQG VHSDUDWHO\
LOQOWURVSHFWLYH UHSRUWY Rl WKHLU UHJUHW H[SHULHQFF
FRPSRQHQWYV EHFRPH EOXUUHG LQ SDUWLFLSDQWY UHSR
WKH H[SHULPHQWY $OWHUQDWLYHO\ HYHQ DVVXPLQJ UH
EH LPSRVVLEOH LQ SULQFLSOH IRU GHFLVLRQ PDNHUV WR
I[IURP VHOI EODPH UHJUHW EHFDXVH HYDOXDWLRQV RI RXYV
PHPRULHV RI WKH GHFLVLRQ WKDW OHDG XS WR LW DQG H
LQHYLWDEO\ UHIHU WR RXWFRPHV $ QXPEHU RI LVVXHV U

VWXGLHYV RI WKH QDWXUH DQG UROH RI UHJUHW LQ GHFLV



SHIHUHQFHYV

$EUDKDP & 6KHHUDQ 3 $FWLQJ RQ LQWHQWLI

%ULWLVK -RXUQDO RI 6RFLDO 3V\FKRORJ\

%HOO ' ( 5HJUHW LQ GHFLVLRQ PDNLQJ XQGHU X

%RQLQJHU '6 *OHLFKHU )A 6WUDWKPDQ $ &

ZKDW PLJKW KDYH EHHQ WR ZKDW PD\ EH -RXUQDO RI

&RQQROO\ 7 2UGRQH] ) &RXJKODQ 5 5HJU
HYDOXDWLRQ RI GHFLVLRQ RXWFRPHV 2UJDQL]DWLRQI

SURFHVVHYV

&RQQROO\ 7 =HHOHQEHUJ O SHJUHW LQ GHFL

LQ 3VI\FKRORJLFDO 6FLHQFH

JHVWLQJIJHU ) $ WKHRU\ RI FRIQLWLYH GLVVRQDC

*LOEHUW "7 3LQHO ( & :LOVRQ 7' %OXPEHUJ 6 -

,PPXQH QHJOHFW $ VRXUFH RI GXUDELOLW\ ELDV LQ D

SHUVRQDOLW\ DQG 6RFLDO 3V\FKRORJ\



+VHH & . /IHVV LV EHWWHU :KHQ ORZ YDOXH RSWLRQV

KLIK YDOXH RSWLRQV -RXUQDO RI %HKDYLRUDO '"HFLVLRQ O

+VHH & . /IHFOHUF ) 'LOO SURGXFWY ORRN PRUH

VHSDUDWHO\ RU WRJHWKHU" -RXUQDO RI &RQVXPHU 5HVH

+VHH & . /RHZHQVWHLQ *) %ORXQW 6 %»D]HUPDQ O

UHYHUVDOV EHWZHHQ MRLQW DQG VHSDUDWH HYDOXDWLF

DQDO\VLV 3V\FKRORJLFDO %XOOHWLQ

,QPDQ - - =HHOHQEHUJ 0 5HJUHW LQ UHSHDW S>

GHFLVLRQV 7KH DWWHQXDWLQJ UROH RI GHFLVLRQ MXVW

-DQLV , / 0DQQ / 'HFLVLRQ PDNLQJ 1HZ <RUN 7}

.DKQHPDQ ' OLOOHU " 7 1RUP 7KHRU\ &RPSDULQ

DOWHUQDWLYHYV 3V\FKRORJLFDO 5HYLHZ

/IDUVHQ 5 - 'LHQHU ( (PPRQV 5 % $ITHFW LQWHC

GDLO\ OLIH HYHQWYVY -RXUQDO RI 3HUVRQDOLW\ DQG 6RFL

IRRPHV * 6XJGHQ 5 5HJUHW 7KHRU\ $Q DOWHUQ

FKRLFH XQGHU XQFHUWDLQW\ (FRQRPLF -RXUQDO

, 00



OHOOHUV % $ &KRLFH DQG WKH UHODWLYH SOHI

%XOOHWLQ

2UGRQH] [/ &RQQROO\ 7 SHJUHW DQG UHVSR
HW DO 2UJDQL]DWLRQDO %HKDYLRU DQG +XPDQ 't
3DUNHU ' 6WUDGOLQJ 6 * ODQVWHDG $ 6 5

WR H[FHHGLQJ WKH VSHHG OLPLW $Q LQWHUYHQWLRQ

%HKDYLRU -RXUQDO RI $SSOLHG 6RFLDO 3V\FKRORJ\

SLHWHUV 5 =HHOHQEHUJ O 2Q EDG GHFLVLRC

LOQOWHQWLRQ EHKDYLRU LQFRQVLVWHQF\ LV UHJUHWIXO

SLFKDUG 5 YDQ GHU 30LJW - GH 9ULHV 1 $

SHUVSHFWLYH &KDQJLQJ VH[XDO ULVN WDNLQJ EHKDY|

ODNLQJ
6FKZDU] 1 (PRWLRQ FRJQLWLRQ DQG GHFLVLRQ
6KLPDQRII 6 % &RPPRQO\ QDPHG HPRWLRQV LQ

SHUFHSWXDO DQG ORWRU 6NLOOV

6XJGHQ 5 SHIJUHW UHFULPLQDWLRQ DQG UDWLR



TKBQWRQ % '"HIHQVLYH DWWULEXWLRQ RI UHVSRQVI

EDVHG PRWLYDWLRQDO ELDV -RXUQDO RI 3HUVRQDOLW\ L

7T\NRFLQVNL 2 ( , QHYHU KDG D FKDQFH 8VLQJ KLQC

GLVDSSRLQWPHQWY 3HUVRQDOLW\ DQG 6RFLDO 3V\FKROR

9DQ 'LMN :: YDQ GHU 30LJW - =HHOHQEHUJ O
7KH LPSDFW RI HIIRUW RQ WKH LQWHQVLW\ RI GLVDSSRLQ!

(PRWLRQ

9DQ 'LMN : : =HHOHQEHUJ O :KDW GR ZH WDON D
GLVDSSRLQWPHQW" "LVWLQJXLVKLQJ RXWFRPH UHODWHG

GLVDSSRLQWPHQW &RJQLWLRQ DQG (PRWLRQ

9DQ 'LMN ( =HHOHQEHUJ O 3RVW GHFLVLRQDO Ul

ZKDW LV DQG ZKDW FRXOG KDYH EHHQ ODQXVFULSW LC

"ULJKW & $\WRQ 3 D S% HWWHU VDIH WKDQ VRUU\
SURPRWH KHDOWK FRQVFLRXV WKLQNLQJ DQG FKRLFHV DE

SUHSDUDWLRQ

"ULJKW & $\WRQ 3 E 'R SHRSOH MXGJH WKH TXD(
E\ UHIHUHQFH WR WKH RXWFRPH WKDW IROORZV LW" ,PSOI

7TKHRU\ ODQXVFULSW LQ SUHSDUDWLRQ



=HHOHQEHUJ O D $QWLFLSDWHG UHJUHW H[SHFWH(

PDNLQJ -RXUQDO RI %HKDYLRUDO 'HFLVLRQ ODNLQJ

=HHOHQEHUJ O E 7KH XVH RI FU\LQJ RYHU VSLOO

DQG IXQFWLRQDOLW\ RI UHJUHW 3KLORVRSKLFDO 3V\F

=HHOHQEHUJ O SLHWHUV 5 &RQVHTXHQFHV R
FDVH RI WKH 'XWFK 3RVWFRGH /RWWHU\ 2UJDQL]DWLR

SURFHVVHYV

=HHOHQEHUJ 0 YDQ 'LMN : : ODQVWHDG $ 6 5
UHODWLRQ EHWZHHQ UHJUHW DQG UHVSRQVLELOLW\ 2

'"HFLVLRQ 3URFHVVHYV

=HHOHQEHUJ 0 YDQ 'LMN : : ODQVWHDG $ 6 5
UHVROYHG" (YDOXDWLQJ 2UGRQH] DQG &RQQROO\(V

%HKDYLRU DQG +XPDQ '"HFLVLRQ 3URFHVVHV



&KOSWHU

'R SHRSOH MXGJH WKH TXDOLW\ RI WK
UHIHUHQFH WR WKH RXWFRPH WKL
,PSOLFDWLRQV IRU "HFLVLRQ -XVWL



5811,1* +($' -8'* 1* '(&,6,216 %< 7+(,5 287&20(6

'R SHRSOH MXGJH WKH TXDOLW\ RI WKH GHFLVLRQ SURFH
IROORZV LW"

,PSOLFDWLRQV IRU '"HFLVLRQ -XVWLILFDWLRQ

&KULV :ULJKW 3HWHU $\WRQ

&LW\ 8QLYHUVLW\ /RQGRQ

&KULV :ULJKW 3HWHU $\WRQ 'HSDUWPHQW RI 3V\FKRORJ)\

7KH DXWKRUV JUDWHIXOO\ DENQRZOHGJH WKH DVVLVWDQF
FRGLQJ WKH GDWD IRU WKH ILUVW H[SHULPHQW 7KH UHV?!
3K\WLFDO 6FLHQFHV 5HVHDUFK &RXQFLO (365& 5HVHDUFK

DV SDUW RI ILUVW DXWKRU V 3K' GLVWVHUWDWLRQ &R
VKRXOG EH DGGUHVVHG WR &KULV :ULJKW 'HSDUWPHQW R
1IRUWKDPSWRQ 6TXDUH /RQGRQ (& ,9 2+% 8QLWHG .LQJGF

)D[ (OHFWURQLF PDLO PD\ EH VHQW

& $ :ULIJKW#FLR/GE BPWRNQ#FLW\ DF XN



$SEVWDFW

SUHYLRXV UHVHDUFK VXJJHVWYVY WKDW UHJUHW DERXW
EH LQIOXHQFHG ERWK E\ KRZ MXVWLILDEOH WKH GHFLV
WKDW IROORZV LW DSSHDUV WR EH 7ZR VFHQDULR ED
SDUWLFLSDQWYV FKDQJH WKHLU YLHZV RI GHFLVLRQV D
VXEVHTXHQW RXWFRPH 7KH UHVXOWY VKRZHG WKDW

RXWFRPHVY SDUWLFLSDQWY UDWHG WKH GHFLVLRQ DV
WKH RXWFRPH ZDV NQRZQ &RQYHUVHO\ ZKHQ FKRLFH
RXWFRPHY WKH GHFLVLRQ ZDV UDWHG DV EHLQJ RI EH
RXWFRPH ZDV NQRZQ 7KLV VXJJHVWV WKDW WR VRPH
TXDOLW\ RI WKH GHFLVLRQ SURFHVV E\ UHIHUHQFH WR
PD\ UHJUHW D SHUIHFWO\ UHDVRQDEOH GHFLVLRQ VLP!

LPSOLFDWLRQV IRU GHFLVLRQ PDNLQJ DQG '"HFLVLRQ -.

.H\ ZRUGV 'HFLVLRQ -XVWLILFDWLRQ 7KHRU\ S5HJUHW



L QWBXRWLRQ

>*DQGDOI@ WXUQHG 23&RPH $UDJRP VRQ RI $SUDWKRP
\RXU FKRLFH LQ WKH YDOOH\ RI WKH (P\Q 0OXLO QRU FLC
DPLG GRXEWV WKH SDWK WKDW VHHPHG ULJKW WKH Ft
UHZDUGHG )RU VR ZH KDYH PHW LQ WLPH ZKR RWKHU

7KH /RUG RI WKH 5LQJV
-55 7RONLHQ

SHFHQW UHVHDUFK KDV EHJXQ WR H[SORUH WKH HPRWLRQ
DQG KRZ WKHVH HPRWLRQV LQIOXHQFH RXU WKRXJKWYV DC
6FKZDU] $ VLIQLILFDQW SURSRUWLRQ RI WKLV ERG\
VSHFLILF DQG FRIJIQLWLYHO\ EDVHG HPRWLRQV UHJUHW I
HI[SHULHQFHG ZKHQ D SHUVRQ FRPSDUHV WKH RXWFRPH W
DOWHUQDWLYH RXWFRPH WKDW ZRXOG KDYH RFFXUUHG KI
=HHOHQEHUJ D 7TKXV WKH LQGLYLGXDO PD\ IHHO VRF
VLQFH WKH\ KDG D FKRLFH DQG WKHUHIRUH VRPH FRQWUI
GLITHUHQWO\ WKH\ FRXOG KDYH H[SHULHQFHG D GLIIHUHC
GLVDSSRLQWPHQW LV H[SHULHQFHG ZKHQ DQ RXWFRPH LV
VLWXDWLRQ ZDV EH\RQG WKH LQGLYLGXDOTVY FRQWURO 7
RZQ FKRLFH UDWKHU LW ZDV LQIOXHQFHG E\ HIWHUQDO Il
ZRUOG H[LVWHG WKH\ PLIKW KDYH H[SHULHQFHG D EHWW
ODQVWHDG YDQ GHU 30LJW /KHUHIRUH UHJUHW LYV

ZKHQ UHVHDUFKHUYV DUH LQYHVWLJDWLQJ FKRLFH

7KH H[SHULHQFH RI UHJUHW IRFXVHV WKH GHFLVLRQ PDNH

PLIJKW KDYH RFFXUUHG KRZ WKH\ PLIJIKW KDYH SUHYHQWH



PLIKW DYRLG D VLPLODU RFFXUUHQFH LQ WKH IXWXUH

7KXV ITHHOLQJ UHJUHW DERXW GHFLVLRQV WKDW
IXQFWLRQDO =HHOHQEHUJ E LI WKH LQGLYLGXDO
IRFXVLQJ RQ FRQVXPHU GHFLVLRQ PDNLQJ VXJJHVW Wk
DERXW WKHLU FKRLFHVY EHWZHHQ VHUYLFHV RU SURGX
GLITHUHQW VHUYLFH SURYLGHU RU SURGXFW LQ WKH IX
DIWHU H[SHULHQFLQJ UHJUHW RYHU DQ HDUOLHU GHFL
DPRXQW RI UHJUHW FRQVXPHUV IHHO DERXW WKHLU FK
MXVWLILDEOH WKH\ SHUFHLYH WKHLU FKRLFH WR KDYH
LQIRUPDWLRQ DYDLODEOH DW WKH WLPH RI WKHLU FKR
MXVWLILDELOLW\ KDV EHFRPH DQ LPSRUWDQW HOHPHQ
LQ GHFLVLRQ PDNLQJ &RQVLVWHQW ZLWK WKLV DSSUF
UHFHQWO\ SURSRVHG "HFLVLRQ -XVWLILFDWLRQ 7KHRU
VRPH RI WKH KLWKHUWR FRQIOLFWLQJ ILQGLQJV LQ WK

=HHOHQEHUJ

‘-7 SURSRVHV WZR pFRUH FRPSRQHQWVY WR UHJUHW =
RI WKH RXWFRPH RI D FKRLFH XVXDOO\ LQYROYLQJ D F
NLQG RIpVWDQGDUGYT HJ WKH RXWFRPH RI WKH IRUH.
7TKXV WKLV FRPSRQHQW UHODWHYV WR WKH EDG RXWFRF
FRPSRQHQW LQYROYHV DQ HYDOXDWLRQ RI WKH GHFLYV
GHFLVLRQ PDNHU PD\ IHHO WKDW WKH\ PDGH D SRRU T.
WKHUHIRUH WKH\ DUH LQ VRPH ZD\ WR EODPH IRU WKH
RU pvHOI EODPH UHJUHWY 7TRIHWKHU WKHVH WZR FR
RYHUDOO IHHOLQJ RI UHJUHW ,Q WKHLU RULJLQDO SD:

RXW WKDW WKH WZR FRPSRQHQWY PD\ FR RFFXU WKH



DRXW WKH EDG RXWFRPH DQG pvVHOI EODPHY UHJUHW DER
PLIJKW EH SRVVLEOH WR H[SHULHQFH RQH FRPSRQHQW ZL\
PD\ H{[SHULHQFH RQO\ UHJUHW DERXW D EDG RXWFRPH LI )\
GHFLVLRQ RU WKH\ PD\ H[SHULHQFH RQO\ pVHOI EODPHY |
XQMXVWLILDEOH GHFLVLRQ ZKLFK E\ FKDQFH QRQHWKHO
LGHQWLILHG WKH FRPSRQHQWV RI UHJUHW $ TXHVWLRQ V
ZKLFK LI DW DOO WKH WZR FRPSRQHQWY DUH LQGHSHQG
GLVWLQFW DQWHFHGHQWY DQG ZKLFK LI DQ\ RI WKH WZ]
IXWXUH GHFLVLRQ PDNLQJ W ZRXOG VHHP GHVLUDEOH IF
WKHVH LVVXHV I GHFLVLRQ PDNHUV EDVH WKHLU IXWXUF
SUHYLRXV EDG RXWFRPH HYHQ WKRXJK WKH\ GR QRW H[S
SURFHVV RU MXVWLILDELOLW\ RI WKH GHFLVLRQ WKLV ZF
PDGH D JRRG GHFLVLRQ EXW ZHUH VRPHZKDW XQOXFN\ LQ
PLIKW KDYH GRQH 6RPHWLPHY JRRG MXVWLILDEOH GHFI
XQMXVWLILDEOH GHFLVLRQV WXUQ RXW DOULJKW W VH
ZKHWKHU LQGLYLGXDOV GR VHSDUDWH RXW WKH YDULRXV
E\ '-7 DQG UHFRJQLVH VLWXDWLRQV ZKHUH JRRG TXDOLW\

RI WKH RXWFRPHV WKDW IROORZHG WKHP

(DUOLHU UHVHDUFK %DURQ +HUVKH\ VXJIHVWYV WKD
DERXW WKH RXWFRPH RI D GHFLVLRQ LQWR DFFRXQW ZKH(
GHFLVLRQ ,Q D VHULHV RI ILYH H[SHULPHQWY IRFXVLQJ |
SK\VLFLDQV RU E\ SDWLHQWYV WKHPVHOYHV DQG JDPEOLQ
TXDOLW\ RI GHFLVLRQV WKDW WXUQHG RXW ZHOO DV KLJK
EDGO\ 6LPLODU HIITHFWV ZHUH IRXQG RQ SDUWLFLSDQWV{

GHFLVLRQ PDNHU DQG WKHLU ZLOOLQJQHVV WR OHW WKHF



DSHDUV WKDW RXWFRPH LQIRUPDWLRQ ELDVHG SDUWLI
SURFHVV HYHQ WKRXJK WKH\ ZHUH JLYHQ SUREDELOLYV
RXWFRPHVY DQG ZHUH WROG WKDW WKH\ KDG QR PRUH |
DW WKH WLPH WKH\ PDGH WKHLU FKRLFH %DURQ +HU
HYLGHQFH WKDW JRRG RXWFRPHV LQFUHDVH WKH VDOL
GHFLVLRQ ZKLOH EDG RXWFRPHV LQFUHDVH WKH VDOL
RQH H[SHULPHQW SDUWLFLSDQWY ZHUH DVNHG LQ WKI
WDNH WKH RXWFRPH LQWR DFFRXQW ZKHQ UDWLQJ WKI
RI WKH GHFLVLRQ PDNHU DQG ZKHWKHU WKH SDUWLFL
WKDW WKH RXWFRPH ZDV LUUHOHYDQW DQG VKRXOG Q
LWVHOI HYHQ WKRXJK WKH GDWD VXJJHVWHG WKLV KD
DFNQRZOHGJH WKDW GHVSLWH EHOLHYLQJ WKLV WKH
LQIOXHQFHG E\ WKH RXWFRPH LQIRUPDWLRQ DOWKRX
LQIOXHQFH XQWLO WKH\ GLVFXVVHG WKLV SRVVLELOLW
KRZHYHU IHOW WKDW LW ZDV LQHYLWDEOH DQG WKHU
WKH RXWFRPH EHOLHYLQJ WKDW WKH RXWFRPH ZDV D
EHHQ PDGH RU WKDW WKH RXWFRPH ZDV WKH PRVW LP!
PDNHUYY FRPSHWHQFH HVSHFLDOO\ LQ WKH FDVH RI P
DW VWDNH +RZHYHU DV %DURQ +HUVKH\ SRLQV
WKHLU RXWFRPHV PD\ LQ JHQHUDO WHUPV EH D UHDVR
SUHFHGHG E\ JRRG GHFLVLRQV DQG QRU DUH EDG RXW
GHFLVLRQV 7KXV WKH\ ZDUQ DJDLQVW RYHU DSSOLFD
QHHG IRUMXGJHV RI GHFLVLRQ TXDOLW\ WR GLVFULPLC

ZLVGRP DQG WKHLU PLVIRUWXQH

5HFHQW UHVHDUFK :ULJKW $\WRQ 'MHPDO D VXJ.



UHUHW SURSRVHG E\ '-7 DUH QRW HQWLUHO\ LQGHSHQGHQ
VFHQDULR EDVHG H[SHULPHQWYV LW ZDV DSSDUHQW WKDW
GHFLVLRQ DQG UDWLQJV RI UHJUHW DERXW WKH RXWFRPH
WKH RXWFRPH DQG E\ KRZ MXVWLILDEOH WKH GHFLVLRQ Z
VXJIJHVWHG WKDW UHJUHW DERXW PDNLQJ D SRRU GHFLVL
VWURQJO\ LQIOXHQFHG E\ WKH YDOHQFH Rl WKH RXWFRPH
GHFLVLRQ ,Q VKRUW LW DSSHDUHG WKDW WKH WZR FRP
UHODWHG ZLWK LQIRUPDWLRQ DERXW D EDG RXWEFRPH LQ
TXDOLW\ Rl WKH GHFLVLRQ DV VXJJHVWHG E\ %DURQ +H

VWXGLHY SDUWLFLSDQWY LPDJLQHG WKHPVHOYHV L¢
VLWXDWLRQ OHDGLQJ XS WR WKH FKRLFH WKH FKRLFH PD
WKH RXWFRPH RI WKH FKRLFH 3DUWLFLSDQWY WKHQ UDW
GHFLVLRQ DQG WKHLU UHJUHW DERXW WKH QDWXUH RI WK
MXVWLILDEOH WKH\ WKRXJKW WKH GHFLVLRQ ZDV DQG KR:
%HFDXVH WKH VFHQDULRY FRQWDLQHG QR LQGLFDWLRQ R
FRXOG EH DUJXHG WKDW WKH VFHQDULRV XVHG GLG QRW
ZKLFK WKH\ FRXOG MXGJH WKH TXDOLW\ Rl WKH GHFLVLRQ
IROORZHG LW ,Q DGGLWLRQ DV ZDV WKH FDVH LQ %DURQ

UDWLQJYVY DERXW WKH GHFLVLRQ ZHUH PDGH DIWHU SDUWL

7KH FXUUHQW H[SHULPHQWYVY WKHUHIRUH DLP WR DGGUHV\
VWXGLHV ([SHULPHQW XVHV WKH VDPH VFHQDULRV XVH(
SUHYLRXV WKUHH H[SHULPHQWY EXW SUHVHQWV WKH VFH
HDFK VFHQDULR SDUWLFLSDQWY DUH SURYLGHG RQO\ ZLYV
SURFHVV EHIRUH EHLQJ DVNHG WR UDWH WKH TXDOLW\ RI

RI WKH VFHQDULR SDUWLFLSDQWY GLVFRYHU KRZ WKH FK



UMH WKH TXDOLW\ RI WKH GHFLVLRQ UDWH KRZ EDG W
UHJUHW WKH\ LPDJLQH WKH\ ZRXOG IHHO DERXW WKH G
LPDJLQH WKH\ ZRXOG IHHO DERXW WKH RXWFRPH 7KH
SHUFHSWLRQV RI WKH TXDOLW\ RI WKH GHFLVLRQ LV P}
JDPEOLQJ VFHQDULR EXW D VLPLODU GHVLJQ ZKHUHE'
LQIRUPDWLRQ DERXW WKH TXDOLW\ RI WKH GHFLVLRQ I
RI WKH SUREDELOLW\ RI DFKLHYLQJ D IDYRXUDEOH RXW
WKH GHFLVLRQ SURFHVYV DIWHU UHDGLQJ WKH ILUVW K
WR MXGJH WKH GHFLVLRQ SURFHVY LQGHSHQGHQWO\ R
VHFRQG KDOI RI WKH VFHQDULR +DYLQJ GLVFRYHUHG
WR ZKLFK WKH\ VWLOO UHO\ RQ SUREDELOLVWLF LQIRU

SURFHVV UDWKHU WKDQ XVLQJ LQIRUPDWLRQ DERXW V

([SHULPHQW

([SHULPHQW ZzZDV GHVLJQHG WR WHVW ZKHWKHU SDUW

WKH GHFLVLRQ DUH LQIOXHQFHG E\ LQIRUPDWLRQ DER:

LW I WKLV ZHUH WKH FDVH WKHQ LW ZRXOG RIIHU IXlI

UHJUHW SURSRVHG E\ '-7 DUH QRW FRPSOHWHO\ LQGHS

VKDUH FRPPRQ DQWHFHGHQWY DQG DUH ERWK VWURQJ

OHWKRG

'"HVLJQ

7KH H[SHULPHQW HPSOR\HG D WLPH SUH RU SRVW R



MXWLILDELOLW\ VWURQJ ZHDN RU QR MXVWLILFDWLRQ |

VHULRXVQHVYVY ORZ VHULRXVQHVYVY RU SRVLWLYH RXWFRPH
ZLWKLQ JURXSV IDFWRU '"HFLVLRQ MXVWLILDELOLW\Y DQ
PDQLSXODWHG DV EHWZHHQ JURXSV IDFWRUV 7KHUH ZHU
GHFLVLRQ MXVWLILDELOLW\ GHFLVLRQ HYDOXDWLRQ GH
SDUWLFLSDQWY FRPSOHWHG WKH UDWLQJ WDVNV IRU IRXU

VKRS WUDIILF MDP DQG WUDYHO YDFFLQDWLRQ

SDUWLFLSDQWYV

7ZR KXQGUHG DQG ILIW\ QLQH XQGHUJUDGXDWH VWXGHQW
8QLYHUVLW\ /RQGRQ SDUWLFLSDWHG IRU D VPDOO FRQIHF
PDOH DQG IHPDOH SDUWLFLSDQWY JHQGHU LQIRUPD

EHWZHHQ DQG \HDUV 0 \HDUYV

URFHGXUH DQG PDWHULDOYV

3DUWLFLSDQWY ZHUH UDQGRPO\ DVVLJQHG WR RQH RI WKt
HDFK FRQGLWLRQ UHSUHVHQWHG D FRPELQDWLRQ RI RQH
OHYHO RI GHFLVLRQ MXVWLILDELOLW\ L H +LJK 6HULRXYV
BHULRXVQHVYV :HDN MXVWLILFDWLRQ +6:- +LJK 6HULRXVC
/IRZ 6HULRXVQHVV 6WURQJ MXVWLILEFDWLRQ /66- /RZ 6HU
/6:- [/RZ 6HULRXVQHVV 1R -XVWLILFDWLRQ /61- 3RVLWL
-XVWLILEDWLRQ 326- 3RVLWLYH RXWFRPH :HDN -XVWLILF

2XWFRPH 1R -XVWLILFDWLRQ 321-



SDUWLFLSDQWYV ZHUH SUHVHQWHG ZLWK D VHULHV RI IF
WKH VFHQDULRY ZDV FRXQWHUEDODQFHG DFURVV SDU\
WZR SDUWV )RU HDFK VFHQDULR LQ WXUQ SDUWLFLSI
WKH ILUVW SDUW RI WKH VFHQDULR ZKLFK GHVFULEHG
VWDWHG WKH FKRLFH PDGH E\ WKH LQGLYLGXDO 6FHQ
MXVWLILFDWLRQ 6- RU ZHDN MXVWLILFDWLRQY :- FI
SHUVRQ PDGH WKH GHFLVLRQ WKH\ GLG 7KLV LQIRUPD
MXVWLILFDWLRQ 1- YHUVLRQV RI WKH VFHQDULRYV $

EHORZ IXOO YHUVLRQV RI DOO VFHQDULRY DSSHDU DW

7UDIILF -DP VFHQDULR 3DUW 2QH

<RX UHFHLYH D VXGGHQ SKRQH FDOO IURP WKH KRVSLWDO L
DFFLGHQW DQG \RX DUH DVNHG WR JR LQ DV VRRQ DV SRVVL
LV WUDIILF RQ \RXU XVXDO URXWH >+RZHYHU \RX GHFLGH
YHUVLRQ 25 >+RZHYHU \RX GHFLGH WR VWLOO WDNH
LV RQH \RX KDYH XVHG MXVW RQFH EHIRUH DQG \RX JRW ORYV
ORVW DQG \RX WKLQN WKH WUDIILF ZLOO KDYH WLPH WR FOF
MXVWLILFDWLRQ YHUVLRQ 25 >+RZHYHU \RX GHFLGH
\RXU OXFN\T URXWH DQG LI \RX WDNH LW WKLQJV ZLOO ZRL

$IWHU UHDGLQJ WKH ILUVW SDUW RI WKH VFHQDULR [

LQ WKH VLWXDWLRQ GHVFULEHG SDUWLFLSDQWYV ZHU

D 'HFLVLRQ MXVWLILDELOLW\ *LYHQ WKH LQIRUPDWIL
\RX FRXOG MXVWLI\ \RXU GHFLVLRQ WR >H J WDNH \}
MXVWLILDEOH 1RW DW DOO MXVWLILDEOH

E $QWLFLSDWHG GHFLVLRQ UHJUHW 7R ZKDW H[WHQ
DERXW WKLV GHFLVLRQ DW VRPH SRLQW LQ WKH IXW

(( WUHPHO\ UHJUHWIXO



F 'HFLVLRQ TXDOLW\ HYDOXDWLRQ 2YHUDOO JLYHQ WKI|
HIWHQW GR \RX WKLQN WKDW WKH GHFLVLRQ WR >H J W
((WUHPHO\ EDG GHFLVLRQ ((WUHPHO\ JRRG GHFL)

G +DSSLQHVYV 2YHUDOO JLYHQ WKH LQIRUPDWLRQ DYDL

ZRXOG EH IHHOLQJ" 9HU\ XQKDSS\ 9HU\ KDSS\

SDUWLFLSDQWY ZHUH WKHQ LQVWUXFWHG WR WXUQ WKH S
SDUW RI WKH VFHQDULR ZKLFK GHVFULEHG WKH RXWFRPH
VHULRXVQHVYV +6 ORZ VHULRXVQHVYV /6 RU SRVLWLYH R
FRQGLWLRQ WR ZKLFK SDUWLFLSDQWYV KDG EHHQ DVVLJQH

VFHQDULR FRQWLQXHV EHORZ

7UDIILF -DP VFHQDULR 3DUW 7ZR

>+DOIZD\ WKURXJK \RXU MRXUQH\ \RX JHW VWXFN LQ WUDIILF DC
MRXUQH\ KDG \RX WDNHQ WKH RWKHU URXWH IULHQGV WRRN WK
HQGHG XS WDNLQJ \RX RQH KRXU :KHQ \RX JHW WR WKH KRVSLW
PLQXWHYV HDUOLHU +LJK VHULRXVQHVY YHUVLRQV 25
>+DOI1ZD\ WKURXJK \RXU MRXUQH\ \RX JHW VWXFN LQ WUDIILF DC
MRXUQH\ KDG \RX WDNHQ WKH RWKHU URXWH IULHQGYV WRRN WK
HQGHG XS WDNLQJ \RX RQH KRXU :KHQ \RX JHW WR WKH KRVSLW
LOQWR WKHDWUH PLQXWHYV DJR DQG VR \RX ZRQ W EH DEOH WR
LQIRUPHG WKDW WKH\ ZLOO EH DOULJKW /RZ VHULRXVQHVYV YHU
><RX UHDFK WKH KRVSLWDO LQ WKH XVXDO PLOQXWHYV DQG \RX
ZKR WRRN WKH RWKHU URXWH GRQfW DUULYH IRU DQRWKHU Pl
EHIRUH WKH\ JR LQWR WKHDWUH 3RVLWLYH RXWFRPH YHUVLRQV

+DYLQJ UHDG DERXW WKH RXWFRPH SDUWLFLSDQWY ZHUH
UbwLQJ VFDOHV WKDW PHDVXUHG WKHLU UHVSRQVH WR W
D '"HFLVLRQ MXVWLILDELOLW\ *LYHQ WKH LQIRUPDWLR

\RX WKLQN \RX FRXOG MXVWLI\ \RXU GHFLVLRQ WR >H

7TRWDOO\ MXVWLILDEOH 1RW DW DOO MXVWLILDEOH



E 'HFLVLRQ TXDOLW\ HYDOXDWLRQ 2YHUDOO WR Z
GHFLVLRQ \RX PDGH zDV JRRG RU EDG" ([WUHP
([ WUHPHO\ JRRG GHFLVLRQ

F 'HFLVLRQ UHJUHW 7R ZKDW H[WHQW GR \RX WKL
GHFLVLRQ WR >H J WDNH \RXU XVXDO URXWH®@"

UHJUHWIXO

G 2XWFRPH UHJUHW 7R ZKDW H[WHQW GR \RX WKLC(
RXWFRPH" 1RW DW DOO UHJUHWIXO ([ WUHP/
H 6HULRXVQHVYVY RI RXWFRPH PDQLSXODWLRQ FKHF
RXWFRPH LV" 1RW DW DOO VHULRXYV ([WUHF

I +DSSLQHVYV 2YHUDOO JLYHQ WKH LQIRUPDWLRQ

\RX ZRXOG EH IHHOLQJ" O9HU\ XQKDSS\ 9HU\

SHVXOWYV

7R DLG LQWHUSUHWDWLRQ SDUWLFLSDQWVY UHVSRQV
UHYHUVH VFRUHG 7KHUHIRUH KLJK VFRUHV RQ WKH IF
SURFHVV LQGLFDWH D VWURQJO\ MXVWLILDEOH GHFLVL

UHJUHW DQG KLJK OHYHOV RI KDSSLQHVYV

(INTHFW RI RXWFRPH LQIRUPDWLRQ RQ MXGJHPHQWYV DEF

,Q VRPH RI WKH VFHQDULRV WKH PDQLSXODWLRQV R (
VHULRXVQHVYVY ZHUH QRW VXFFHVVIXO 6HSDUDWH UHSI
IRU HDFK RI WKH IRXU VFHQDULRY LQ WXUQ VR WKDW

SDUWLFLSDQWYV HYDOXDWLRQV RI WKH GHFLVLRQ FRX(



LOQFRUSRUDWHG p7LPHYT DQG pPpOHDVXUHY DV ZLWKLQ VXEME

EHWZHHQ VXEMHFWYV IDFWRU 7KH UHVXOWY |IRU HDFK VFH

,F\ URDG VFHQDULR 7KH PDQLSXODWLRQ RI RXWFRPH VHU

06 ( S ZLWK pKLIK VHULRXVQHVVY RXWEFF
VHULRXV WKDQ 7RZ VHULRXVQHVVY RXWFRPHYV DQG puSRVL'
RXWFRPHV EHLQJ UDWHG DV PRUH VHULRXV WKDQ pSRVLW
+RZHYHU WKH PDQLSXODWLRQ RI GHFLVLRQ MXVWLILDELG
RI WKH IDFWRU ) 06 ( S 6WURQJ |
SHUFHLYHG DV EHLQJ PRUH MXVWLILDEOH WKDQ ZHDN MX
PRUH MXVWLILDEOH WKDQ QR MXVWLILFDWLRQV 7XNH\ +
VLIQLILFDQW GLIIHUHQFH LQ MXVWLILDELOLW\ UDWLQJV E
MXVWLILFDWLRQV 7XNH\ +6' S 7TKHUHIRUH LQ VXE
MXVWLILFDWLRQVT DQG ZHDN MXVWLILFDWLRQV ZHUH FR
ZHUH H[FOXGHG $V D UHVXOW WKHUH ZHUH VL[ FRQGLW|

+6:- /66- /6:- 326- DQG 32:-

7DEOH VKRZV WKH PHDQ UDWLQJV Rl SDUWLFLSDQWYV E\
DIWHU WKH\ KDG UHFHLYHG LQIRUPDWLRQ DERXW WKH RX\
PHDQV VXJJHVW WKDW WKH SDWWHUQV RI FKDQJH LQ UDW
WKH VEFHQDULR WKDW SDUWLFLSDQWY KDG UHDG VHH )LJ>
PHDVXUHV $129% DUH VKRZQ LQ 7DEOH 7KHUH ZDV D VL
H&RQGLWLRQY DQG WKHUH ZHUH WKUHH VLJQLILFDQW ZD
H7LPH [ OHDVXUHY DQG pOHDVXUH [ &RQGLWLRQY +RZHYHL
VLIQLILFDQW p7LPH [ OHDVXUH [ &RQGLWLRQWLQWHUDFWL

WHVWYV VKRZHG WKDW ZKLOVW WKH FKDQJHV LQ UDWLQJ\



7TDEOH

OHDQ SUH DQG SRVW RXWFRPH UDWLQJV RI WKH GHFL\

([SHULPHQW

'"HFLVLRQ '"HFLVLR®YHUDOO '"HFLVLRQ

MXVWLILDELOLW\ HYDOXDWLRQ UHJUHRADSSLQHU
&RQGLWEBRKY 3RVW 3UH 3RVW 3UH 3RVW 3UH 3RVW 3RVW
+66- D D

Q
+6:- E E D D

Q

/66 - E

16:- E D

326- D

32:- D D

IRWHYVY 5DWLQJY PDUNHG KDYH EHHQ UHYHUVH VFRUHG WR DLG LC

PRUH MXVWLILDEOH GHFLVLRQ D EHWWHU FKRLFH JUHDWHU GHFLV

WKH GHFLVLRQ D GHQRWHV D VLIQLILFDQW GLIIHUHQFH EHWZHHQ ¢

WDLOHG WHVWYV EGHQRWHY D PDUJLQDOO\ VLIQLILFDQW GL

5HODWHG W WHVWYV JV WDLOHG WHVWYV 6WDQGDUG GHYLDYV






7TDEOH

5HSHDWHG PHDVXUHV,F15RDBHWKHOQWDWLR ([SHULPHQW

0DLQ HIIHFW RU LOQWHUDFWLRQ VWDWLVWLF DQG VLJQI

H7LPHY ) 06 ( S
HOHDVXUHT ) 06 ( S
H&RQGLWLRQT ) 06 ( S
HW7LPH [ &8RQGLWLRQT ) 06 ( S
MOHDVXUH [ &RQGLWLRQTY ) 06 ( S
H7LPH [ OHDVXUHT ) 06 ( S
H7LPH [ OHDVXUH [ &RQGLWLRQT 06 ( S

I1RWH (PEROGHQHG HIIHFWV RU LQWHUDFWLRQV ZHUH VWDWL\



aG QRW UHDFK VWDWLVWLFDO VLIJQLILFDQFH IRU DOO PHI

$V SUHGLFWHG ZKHQ SDUWLFLSDQWY UHDG DERXW QHJDYV
WKH\ UDWHG WKH GHFLVLRQ DV OHVV MXVWLILDEOH WKDQ
'KHQ SDUWLFLSDQWY UHDG DERXW SRVLWLYH RXWFRPHYV
DV PRUH MXVWLILDEOH WKDQ WKH\ KDG SUHYLRXVO\ GRQH
MXVWLILDELOLW\ ZHUH VWDWLVWLFDOO\ VLIJQLILFDQW IRU
WDLOHG WHVWYV +6:- W ( [6:- W
32:- W S 6LPLODU SDWWHUQV RI FKDQJH
UHPDLQLQJ WKUHH FRQGLWLRQV EXW WKHVH GLG QRW UH
+66- W S /166- W S DQG 3-
S W VHHPV WKDW ZKHUH VWURQJHU UHDVRQV
VFHQDULR SDUWLFLSDQWVY SHUFHSWLRQV RI GHFLVLRQ |

LQIOXHQFH RI RXWFRPH LQIRUPDWLRQ

:KHQ ORRNLQJ DW HYDOXDWLRQV RI WKH TXDOLW)\ RI WKH
QHJDWLYH RXWFRPHV +6 DQG /6 WKH GHFLVLRQ ZDV UDYV
WKH RXWFRPH ZDV NQRZQ &RQYHUVHO\ IRU SRVLWLYH R.
UDWHG DV EHLQJ RI KLJKHU TXDOLW\ RQFH WKH RXWFRPH
UDWLQJV FKDQJHG VLJQLILFDQWO\ LQ WKH SUHGLFWHG GL
WDLOHG WHVWV  +66- W S +6:- W
S 326- W S DQG 32:- W

$OWKRXJK WKH SDWWHUQ RI FKDQJH ZDV LQ WKH SUF

FRQGLWLRQ WKLV GLG QRW UHDFK VWDWLVWLFDO VLJQLI

WHVW



"HFLVLRQ UHJUHW UDWLQJY DOVR FKDQJHG VLJIQLILFDC
WKH VL[ VFHQDULRYV WDLOHG WHVWYV +66- W
S /16:- W S 326- W
32:- W S 7KH SDWWHUQ RI FKDQJH ZDV
IRU WKH /66- FRQGLWLRQ EXW WKLV GLG QRW UHDFK V
WDLOHG WHVW SDUWLFLSDQWYV ZKR UHDG QHJDYV
PRUH UHJUHW DERXW WKHLU GHFLVLRQ WR WDNH WKH
WKH\ KDG SUHYLRXVO\ DQWLFLSDWHG 3DUWLFLSDQWYV
WKHLU GHFLVLRQ UHJUHW DV EHLQJ OHVV DIWHU UHDG

DOQWLFLSDWHG

,Q WHUPV RI KDSSLQHVV SDUWLFLSDQWY LQ DOO FRQC

EHWZHHQ WKHLU SUH DQG SRVW RXWFRPH LQIRUPDWLI

S +6:- W S /166- W
16:- W S 326- W S DQG
S $V PLIKW EH H[SHFWHG ZKHQ WKH\ UHDG

QHIJDWLYH SDUWLFLSDQWY UDWHG WKHPVHOYHV DV Ot
SUHYLRXVO\ EHHQ EXW ZKHQ WKH\ UHDG WKDW WKH R>

KDSSLQHVYVY LQFUHDVHG

&RITHH VKRS VFHQDULR 7KH PDQLSXODWLRQ RI GHFLV]

06 ( S ZLWK pVWURQJ MXVWLILFDW
MXVWLILDEOH WKDQ pPZHDN MXVWLILFDWLRQVY 7XNH\ +
7XNH\ +6' S DQG PMZHDN MXVWLILFDWLRQVY EHLC
WKDQ QR MXVWLILFDWLRQVY 7XNH\ +6' S +RZH

VHULRXVQHVYVY ZDV QRW VXFFHVVIXO DW DOO OHYHOV R



HM+LIJK VHULRXVQHVVYT RXWFRPHV ZHUH QRW S

WKDQ pPORZ VHULRXVQHVVY RXWFRPHV 7XNH\ +6' S
RXWFRPHYV ZHUH QRW VHHQ DV EHLQJ PRUH VHULRXV WKD!
p+LIK VHULRXVQHVVYT RXWFRPHV ZHUH KRZHYHU UD
WKDQ PSRVLWLYH RXWFRPHVY 7XNH\ +6' S TKHUHIF
FRQWUDVWY ZHUH RQO\ PDGH EHWZHHQ pKLJK VHULRXVQH
VHULRXVQHVVY RXWFRPH FRQGLWLRQV ZHUH H[FOXGHG i

LQFOXGHG LQ WKH DQDO\VLV +66- +6:- +61- 326- 32:- L

7TDEOH VKRZV WKH PHDQ UDWLQJV RI SDUWLFLSDQWYV E'
DIWHU WKH\ KDG UHFHLYHG LQIRUPDWLRQ DERXW WKH RX)
SDWWHUQV RI FKDQJH LQ UDWLQJY DJDLQ YDULHG DFFRUCG
SDUWLFLSDQWY KDG UHDG VHH )LJXUH 7TKH UHVXOWYV
VKRZQ LQ 7DEOH 7TKHUH ZHUH VLJQLILFDQW PDLQ HIIHI
H&ERQGLWLRQY 7KHUH ZHUH DOVR WZR VLJQLILFDQW ZD\
DQG pOHDVXUH [ &RQGLWLRQY 7KHVH HIIHFWV ZHUH DOO
OHDVXUH [ 4RQGLWLRQYT LOWHUDFWWR@ WS8R VWRKRE DNXKCOON
ZKLOVW WKH FKDQJHV LQ UDWLQJY ZHUH LQ WKH SUHGLFW
VWDWLVWLFDO VLIQLILFDQFH IRU WKH KDSSLQHVYV UDWLQ

HISHULPHQWDO FRQGLWLRQ

'"HFLVLRQ MXVWLILDELOLW\ UDWLQJV FKDQJHG VLJQLILFDQ

WDLOHG WHVWYV +66- W S +6:- W
w S 326- W S 32:- W
DQG 321- W S SDUWLFLSDQWYV ZKR UF

RXWFRPH +6 YHUVLRQV UDWHG WKH GHFLVLRQ DV OHVV N\



7DEOH
OHDQ SUH DQG SRVW RXWFRPH UDWLQJV RI WKH GHFLY\

(ISHULPHQW

"HFLVLRQ "HFLVLRQ 2YHUDOO "HFLVLRQ 2XWI
MXVWLILDELBYWOXDWLRDSSLQHVY UHJUHW UHJUHV

&RQGLWERERKY 3RVW 3UH 3RVW 3UH 3RVW 3UH 3RVW 3RVW

+66- D D D D
Q

+6:- D D D D
Q

+61- D D D D
Q

326- D D D D
Q

32:- D D D D
Q

321- D D D
S

I1RWHV 5DWLQJYV PDUNHG KDYH EHHQ UHYHUVH VFRUHG WR DLG LC
PRUH MXVWLILDEOH GHFLVLRQ D EHWWHU FKRLFH JUHDWHU GHFLV]
WKH GHFLVLRQ D GHQRWHV D VLIJQLILFDQW GLIITHUHQFH EHWZHHQ S

WDLOHG WHVWYV 6WDQGDUG GHYLDWLRQVY DSSHDU LQ SDUHQ



YLIXUH

&KDQJH LQ GHFLVLRQ UHODWHG UDWLQJVY DFFRUGLQJ WR H[SHULPHQWDO FRQGLWLRQ &°F

'"HFLVLRQ MM¥VWLILDELOHFLVLRQ UHJUHW'HFLMQWI XDOLW\ HYDOXDRWHRQ@OO KDSSLQHV\

oLW\ UD




7TDEOH

5HSHDWHG PHDVXUHV&RL2BEH BHKRROWFHQDULR ([SHULPH

obDLAIIHFW RU LQWHUDFWLRQ ) VWDWLVWLF DQG VLJQL

H7LPHT ) 06 ( S
HOHDVXUHT ) 06 ( S
H&RQGLWLRQT ) 06 ( S
H7LPH [ &RQGLWLRQT ) 06 ( S
HOHDVXUH [ &RQGLWLRQT ) 06 ( S
H7LPH [ OHDVXUHT ) 06 ( S
HW7LPH [ OHDVXUH [ &RQGLWLRQT 06 ( S

I1RWH (PEROGHQHG HIIHFWV RU LQWHUDFWLRQV ZHUH VWDWLYV



RWFRPH ZDV WKDQ WKH\ KDG EHIRUH WKH\ NQHZ LW &RQ)
DERXW D SRVLWLYH RXWFRPH 32 YHUVLRQV UDWHG WKH

NQHZ WKH RXWFRPH WKDQ WKH\ KDG SUHYLRXVO\

'"HFLVLRQ HYDOXDWLRQ UDWLQJY DOVR FKDQJHG VLJQLILF

VL[ FRQGLWLRQV WDLOHG WHVWYV +66- W S
+61- W S 326- W S
S DQG 321- W S SDUWLFLSDQ

QHIJDWLYH RXWFRPH +6 YHUVLRQV SHUFHLYHG WKH GHFL
RXWFRPH WKDQ WKH\ KDG GRQH SUHYLRXVO\ LQ FRQWUD\
SRVLWLYH RXWFRPH 32 YHUVLRQV UDWHG WKH GHFLVLRCQ

WKH RXWFRPH WKDQ WKH\ KDG GRQH SUHYLRXVO\

,Q DOO FRQGLWLRQV WKHUH ZHUH VLJQLILFDQW GLIITHUHC
GHFLVLRQ UHJUHW EHIRUH WKH\ NQHZ WKH RXWFRPH DQG
WKH\ NQHZ WKH RXWFRPH WDLOHG WHVWYV +66- W
S +61- W S 326- W

32:- W S 321- W S 7TKH FKI
UubwLQlJVv ZHUH LQ WKH SUHGLFWHG GLUHFWLRQV DFFRUG
SDUWLFLSDQWY UHDG DERXW 7KRVH ZKR UHDG DERXW D ¢
WR UHJUHW WKHLU GHFLVLRQ WR EX\ WKH FRIIHH VKRS PR
SUHYLRXVO\ ZKLOH WKRVH ZKR UHDG DERXW D SRVLWLYH

UHJUHW DIWHU WKH RXWFRPH ZDV NQRZQ WKDQ WKH\ KDG

,Q WHUPV RI KDSSLQHVV WKHUH ZHUH GLIIHUHQFHYV EHWZ

RXWFRPH LQIRUPDWLRQ UDWLQJV LQ ILYH RI WKH VL[ FRQ



S +6:- W S +61- W

326- W ( DQG 32:- W S

FKDQJHV LQ UDWLQJY ZHUH LQ WKH SUHGLFWHG GLUHF
RXWFRPH SDUWLFLSDQWY KDG UHDG 7KRVH ZKR LPDJL
UDWHG WKHPVHOYHYV DV EHLQJ OHVV KDSS\ RQFH WKH |
EHIRUHKDQG ZKLOH WKRVH ZKR LPDJLQHG D SRVLWLYH
WKHPVHOYHYV DV EHLQJ VLIJQLILFDQWO\ KDSSLHU DIWHL
EHHQ SUHYLRXVO\ 3DUWLFLSDQWY LQ WKH 321- FRQGL
PRUH KDSS\ RQFH WKH\ NQHZ WKH RXWFRPH EXW WKLV

VWDWLVWLFDO VLIQLILFDQFH W S WD

7UDIILF MDP VFHQDULR 7KH PDQLSXODWLRQV RI RXWF
06 ( S DQRG GHFLVLRQ MXVWLILDELOLW\ )
ZHUH QRW VXFFHVVIXO DW DOO OHYHOV RI WKH IL
ZHUH SHUFHLYHG DV EHLQJ VLJQLILFDQWO\ PRUH VHUL
MSRVLWLYHY RXWFRPHV 7XNH\ +6' SV EXW WKHU
SHUFHLYHG VHULRXVQHVV RI 7TRZ VHULRXVQHVVY RXWF
+6' S 7TKHUHIRUH LQ VXEVHTXHQW DQDO\VHV FF
MKLJK VHULRXVQHVVY DQG USRVLWLYHY RXWFRPH JURX
ZHUH H[FOXGHG ,Q WHUPV RI GHFLVLRQ MXVWLILDELO
DV VLIQLILFDQWO\ PRUH MXVWLILDEOH WKDQ MHZHDN MX
+6' SV KRZHYHU pZHDN MXVWLILFDWLRQVY ZHUH
MXVWLILDEOH WKDQ pQR MXVWLILFDWLRQVY 7XNH\ +6'
DERDO\WHV RQO\ pVWURQJ MXVWLILFDWLRQVYT DQG ZHD
MXVWLILFDWLRQY FRQGLWLRQV ZHUH H[FOXGHG 7TKXV

DQDO\VLVY +66- +6:- 326- DQG 32:-



7TEOH VKRZV WKH PHDQ UDWLQJV RI SDUWLFLSDQWYV E\
DIWHU WKH\ KDG UHFHLYHG LQIRUPDWLRQ DERXW WKH RX\
SDWWHUQ RI FKDQJHYV LQ SDUWLFLSDQWYVY SUH DQG SRVW

DFFRUGLQJ WR FRQGLWLRQ VHH )LIJXUH

7KH UHVXOWV RI WKH UHSHDWHG PHDVXUHV $129% DUH VK
VLIJQLILFDQW PDLQ HIIHFWV RIP7LPHY HMOHDVXUHY DQG p&
WKUHH VLIJQLILEDQW ZD\ LQWHUDEWLRQV p7LPH [ &RQG
HOHDVXUH [ &RQGLWLRQY +RZHYHU DOO RI WKHVH HIIHFV
H7LPH [ OHDVXUH [ &RQGLWLRQYT LQWH WNWRWMRY \ZKRAM R |
WKDW SDUWLFLSDQWVY UDWLQJV RQ DOO PHDVXUHV FKDQ

GHFLVLRQ MXVWLILDELOLW\ UDWLQJV PDGH E\ SDUWLFLSD

,Q WKUHH RI WKH IRXU FRQGLWLRQV WKHUH ZHUH VLJQLIL
UDWLQJV WDLOHG WHVWYV +66- W S 32
DQG 32:- W S SDUWLFLSDQWY ZKR UHDG I
YHUVLRQ UDWHG WKH GHFLVLRQ DV OHVV MXVWLILDEOH C
GRQH EHIRUHKDQG FRQYHUVHO\ DIWHU WKH\ KDG UHDG D
SDUWLFLSDQWYV UDWHG WKH GHFLVLRQ DV PRUH MXVWLILELC
WKH RXWFRPH 3DUWLFLSDQWYVY LQ WKH +6:- FRQGLWLRQ D
MXVWLILDEOH DIWHU WKH\ GLVFRYHUHG WKH QDWXUH RI W
SUHYLRXVO\ EXW WKLV FKDQJH LQ UDWLQJ GLG QRW UHDEF

3 WDLOHG WHVW

'"HFLVLRQ HYDOXDWLRQ UDWLQJY DOVR VKRZHG WKH SUHG

FRQGLWLRQV DFFRUGLQJ WR WKH YDOHQFH RI WKH RXWFF



7DEOH
OHDQ SUH DQG SRVW RXWFRPH UDWLQJV RI WKH GHFLV

([SHULPHQW

'"HFLVLRQ '"HFLVLRQ 2Y'HEDQDIOR Q 2 X\
MXVWLILDELOLW\ HYDOXDWLRQUHJUHRDSSLQHJU

&RQGLWERRK® 3RVW 3UH 3RVW 3UH 3RVW 3UH 3RVW 3RVW

+66- D D D D

Q

+6:- vaTD vaTD D

Q

326- D D D ua\b Vvavu
Q

32:- D D D D

Q

IRWHVY G5DWLQJV PDUNHG KDYH EHHQ UHYHUVH VFRUHG WR DLG LQ
PRUH MXVWLILDEOH GHFLVLRQ D EHWWHU FKRLFH JUHDWHU GHFLV]
WKH GHFLVLRQ D GHQRWHV D VLIQLILFDQW GLIITHUHQFH EHWZHHQ S

WDLOHG WHVWYV 6WDQGDUG GHYLDWLRQV DSSHDU LQ SDUHQ



YLIXUH

&KDQJH LQ GHFLVLRQ UHODWHG UDWLQJV DFFRUGLQJ WR H[SHULPHQWDO FRQGLWLRQ 7

'HFLVLRQ MXVWLILDELOHWAVLRQ UHJUHW'HFLVLRQ TXDOLW\ HYD @X¥BWbR® KDSSLQHYV

_5DWLQJ WLPHSRLQW 5DWLQJ WLPHSRLQW 5DWLQJ WLPHSRLQW 5DWLQJ WLPHSRLQW

_3UH RXWFRPH

,M3RVW RXWFRPH

+6:- 326- 32:- +66- +6:- 326- 32:- +66- +6:- 326- 32:- +66- +6:- 326- 32:-

([SHULPHQWDO FRQGLWLRQ (ISHULPHQWDO FRQGLWLRQ (ISHULPHQWDO FRQGLWLRQ (ISHULPHQWDO FRQGLWLRQ



7TDEOH

5 HSHDWHG PHDVXUHV78ARI9E FUHDWPXEAWWQDULR ([SHULPHC

ODLGIIHFW RU LQWHUDFWLRQ ) VWDWLVWLF DQG VLJQL

H7LPHY ) 06 ( (
HOHDVXUHY ) 06 ( (
L&RQGLWLRQT ) 06 ( (
U7LPH [ &RQGLWLRQT ) 06 ( (
MOHDVXUH [ &RQGLWLRQTY ) 06 ( (
U7LPH [ OHDVXUHT ) 06 ( (
UW7LPH [ OHDVXUH [ &RQGLWLRQT 06 ( (

1RWH (PEROGHQHG HIIHFWV RU LQWHUDFWLRQV ZHUH VWDWLYV



+66- W S +6:- W 326- \

S DQG 32:- WH $IWHU SDUWLFLSDQWYV KD
QHIJDWLYH RXWFRPH WKH\ UDWHG WKH GHFLVLRQ DV EHLC
WKH\ NQHZ WKH RXWFRPH ,Q FRQWUDVW DIWHU SDUWLFL

UDWHG WKH GHFLVLRQ DV EHLQJ RI EHWWHU TXDOLW\ WKL

SDUWLFLSDQWY DOVR DGMXVWHG WKHLU UDWLQJV RI GHFI
RI WKH VFHQDULR $V SUHGLFWHG WKH SDWWHUQ RI FKD(
YDOHQFH RI WKH RXWFRPH DQG ZDV VLIJQLILFDQW LQ DOO
W H +6:- W H 326- W H

DQG 32:- W H $IWHU UHDGLQJ D QHIJDWLYH RX!
SDUWLFLSDQWY UDWHG WKHLU GHFLVLRQ WR WDNH WKH F
UHJUHWWDEOH WKDQ WKH\ KDG DQWLFLSDWHG SUHYLRXVC

UDWHG WKHLU GHFLVLRQ UHJUHW DV EHLQJ OHVV WKDQ W

3DUWLFLSDQWY LQ DOO IRXU FRQGLWLRQV VKRZHG VLJQLI
SRVW RXWFRPH LQIRUPDWLRQ UDWLQJV RI KDSSLQHVV V
+6:- W ( 326- W S D G

H 7KH SDWWHUQ RI FKDQJHV ZDV DJDLQ LQ V
DFFRUGLQJ WR WKH YDOHQFH RI WKH RXWFRPH SDUWLFLS
QHJDWLYH RXWFRPH WKH\ UDWHG WKHPVHOYHV DV EHLQJ
WKH\ NQHZ WKH RXWFRPH $IWHU UHDGLQJ DERXW D SRVL

DV EHLQJ KDSSLHU WKDQ WKH\ KDG SUHYLRXVO\ GRQH

7TUDYHO YDFFLQH VFHQDULR 7KH PDQLSXODWLRQ RI RXWF

06 ( S ZLWK pKLIK VHULRXVQHVVT



Dv PRUH VHULRXV WKDQ pORZ VHULRXVQHVVY RXWFRPH'
SV DQG pORZ VHULRXVQHVVY RXWFRPHYVY UDWHG D
RXWFRPHVY 7XNH\ +6' S +RZHYHU WKH PDQLSXC
ZDV QRW VXFFHVVIXO IRUDOO OHYHOV RI WKH IDFWRU

MEWURQJ MXVWLILFDWLRQVY ZHUH QRW SHUFHLYH
HZHDN MXVWLILFDWLRQVY 7XNH\ +6' S RU pQR MX

DQG pZHDN MXVWLILFDWLRQVY ZHUH UDWHG HTXDC
7TXNH\ +6' S 7TKHUHIRUH SDUWLFLSDQWY ZHUH C
MXVWLILFDWLRQ JURXSVY DFFRUGLQJ WR WKHLU DFWXD
VSOLW 7KLV FUHDWHG VL[ hPRXWFRPH MXVWLILDELOLMW

GDwWD +66- +6:- /66- /6:- 326- DQG 32:-

7TDEOH VKRZV WKH PHDQ UDWLQJV RI SDUWLFLSDQW\
DIWHU WKH\ KDG UHFHLYHG LQIRUPDWLRQ DERXW WKH
7KH SDWWHUQV RI FKDQJH LQ UDWLQJYV ZHUH DV SUHGL
UHODWHG MXGJPHQWYVY DFFRUGLQJ WR WKH YDOHQFH R
WUDYHO YDFFLQH VFHQDULR VHH )LJXUH 7TKH UHV)
DUH VKRZQ LQ 7DEOH 7TKHUH ZHUH VLJQLILFDQW PD
H&RQGLWLRQ 7KHUH ZHUH DOVR WKUHH VLIQLILFDQW
M7LPH [ OHDVXUHYTY DQG pOHDVXUH [ &4RQGLWLRQY 7KHV
VLIQLILFDQW p7LPH [ OHDVXUH [ 4RQGLWLRQYT LQWHUDF
WHVWYV VKRZHG WKDW ZKLOVW WKH FKDQJHV LQ UDWL
WKHVH GLG QRW UHDFK VWDWLVWLFDO VLIJQLILFDQFH |

SDUWLFLSDQWYV

'"HFLVLRQ MXVWLILDELOLW\ UDWLQJVY FKDQJHG VLJQLILF



7TDEOH

7TUDYHO YDFFLQH VFHQDULR PHDQ GHFLVLRQ UHODWHG U]

LQIRUPDWLRQ ([SHULPHQW

'"HFLVLRQ '"HFLVLRQ 2YHUDOO 'HFLV
MMWM.ILDELOLMWXDOXDWLRDSSLQHVV UHJUHW UHJUHW
&RQGLWERKY 3RVW 3UH 3RVW 3UH 3RVW 3UH 3RVW 3RVW
+66- D
Q

+6:- D vua\b D D

Q

/66 - D D

/6:- vavT D D

326- D D D D

32:- D D D D

IRWHV 5DWLQJYVY PDUNHG KDYH EHHQ UHYHUVH VFRUHG WR DLG LQWHL

PRUH MXVWLILDEOH GHFLVLRQ D EHWWHU FKRLFH JUHDWHU GHFLVLRQ

WKH GHFLVLRQ D GHQRWHV D VLIQLILFDQW GLIITHUHQFH EHWZHHQ SUH

WDLOHG WHVWYV 6WDQGDUG GHYLDWLRQV DSSHDU LQ SDUHQWKH



)LXUH

&KDQJH LQ GHFLVLRQ UHODWHG UDWLQJY DFFRUGLQJ WR RXWFRPH LXVWLILDELOLW\ JURX

'"HFLVLRQ MXVWLILDELOHWALVLRQ UHJUHW'HFLVLRQ TXDOLW\ HYD@XBWD®R@ KDSSLQHVV

5DWLQJ WLPHSRLQW 5DWLQJ WLPHSRLQW 5DWLQJ WLPHSRLQW

OHDQ GHFLVLRQ MXVWLILDELOLW\ UDWLQJV

©D3RVW RXWFRPH

+66- /66- 326- +6:- [6:- 32:- +66- /66- 326- +6:- /6:- 32:- +66-  /66-  326- +6:- /6:- 32:-

2XWFRPH -XVWLILDELOLW\ JURXSLQJ 2XWFRPH -XVWLILDELOLW\ JURXSLQJ 2XWFRPH -XVWLILDELOLW\ JURXSLQJ 2XWFRPH -XVWLILDELOLW\ JURXSLQJ



7TDEOH

5HSHDWHG PHDVXUHV78URYH QU BABKBWMW VFHQDULR ([SHULF

ODLIITHFW RU LOQWHUDFWLRQ ) VWDWLVWLF DQG VLJQLILF

H7LPHT ) 06 ( S
HOHDVXUHT ) 06 ( S
H&RQGLWLRQT ) 06 ( S
L7LPH [ &RQGLWLRQT ) 06 ( S
HOHDVXUH [ &RQGLWLRQT) 06 ( S
H7LPH [ OHDVXUHT ) 06 ( S
L7LPH [ OHDVXUH [ &RQGLWLRQT 06 ( S

1RWH (PEROGHQHG HIIHFWV RU LQWHUDFWLRQV ZHUH VWDWLVWLF



IKU RI WKH VL[ RXWFRPH MXVWLILDELOLW\ JURXSYV W
16:- W S 326- W S

S 'KHQ SDUWLFLSDQWY KDG UHDG DER
RU /6:- YHUVLRQV WKH\ UDWHG WKH GHFLVLRQ DV OHYV
WKH RXWFRPH ZDV NQRZQ &RQYHUVHO\ ZKHQ WKH\ KD
YHUVLRQV SDUWLFLSDQWY UDWHG WKH GHFLVLRQ DV
RULJLQDOO\ 7KHUH ZDV RQH H[FHSWLRQ WR WKLV SDW
VKRZHG D VLIJQLILFDQW LQFUHDVH LQ WKHLU UDWLQJV
GLVFRYHUHG WKH RXWFRPH W S WDLC
RXWFRPH GHVFULEHG LQ WKLV VFHQDULR ZDV D PLOG |
FRQVHTXHQFHV IRU WKH LQGLYLGXDO DQG SULRU WR (
WKLV JURXS KDG UDWHG WKH GHFLVLRQ WR JR RQ WKH
DV MXVWLILDEOH WR VRPH H[WHQW 3DUWLFLSDQWYV LC
UbwLQJV RI GHFLVLRQ MXVWLILDELOLW\ LQ WKH H[SHF)!

VWDWLVWLFDO VLIQLILFDQFH W S WD

$IWHU WKH\ GLVFRYHUHG WKH RXWFRPH RI WKH VFHQD!
RXWFRPH MXVWLILDELOLW\ JURXSLQJYV FKDQJHG WKHLU
WDLOHG WHVWYV +6:- W S 326- W
32:- W S 7TKHLU DGMXVWPHQWY LQ UD\
SDWWHUQ ZKHUHE\ DIWHU SDUWLFLSDQWYV UHDG DERX!
GHFLVLRQ DV EHLQJ RI SRRUHU TXDOLW\ WKDQ WKH\ KL
$IWHU UHDGLQJ DERXW D SRVLWLYH RXWFRPH SDUWLF
TXDOLW\ WKDQ WKH\ KDG GRQH SUHYLRXVO\ 3DUWLFLS:S
VKRZHG FKDQJH LQ WKHLU HYDOXDWLRQ RI WKH GHFLV

FKDQJHV GLG QRW UHDFK VWDWLVWLFDO VLIJQLILFDQFFE



J UHVSHFWLYHO\ ERWK WDLOHG WHVWYV )R
JURXSLQJ WKHUH ZDV QR FKDQJH DW DOO LQ WKHLU HYDC

S WDLOHG WHVW

,Q IRXU RXW RI VL[ JURXSVY WKHUH ZHUH VLJQLILFDQW GL
RI DQWLFLSDWHG GHFLVLRQ UHJUHW EHIRUH WKH\ NQHZ W
GHFLVLRQ UHJUHW DIWHU WKH\ GLVFRYHUHG WKH RXWFRP
S /16:- W S 326- W S
32:- W S 7TKH FKDQJHV LQ UDWLQJV ZHUH
YDU\LQJ DFFRUGLQJ WR WKH YDOHQFH RI WKH RXWFRPH S
DERXW D QHJDWLYH RXWFRPH SDUWLFLSDQWYV ZKR KDG L
MXVWLILDEOH UDWHG WKHLU GHFLVLRQ UHJUHW DV JUHDMW
RXWFRPH ZDV NQRzZQ $IWHU UHDGLQJ DERXW D SRVLWLYF
SDUWLFLSDQWY LPDJLQHG WKH\ ZRXOG IHHO OHVV GHFLVL
SDUWLFLSDQWYV LQ WKH /66- DQG ),66- JURXSV VKRZHG VRI
UubwLQJV LQ WKH H[SHFWHG GLUHFWLRQ EXW WKHVH FKD¢
W S DQG W S UHVSHFWLYH
WHVWYV 7TKXV ZKHUH WKHUH ZDV D QHIJDWLYH RXWFRPH I
GHFLVLRQ WR KDYH EHHQ VRPHZKDW MXVWLILDEOH SDUW

KRZ UHJUHWWDEOH WKH FKRLFH QRW WR KDYH WKH YDFFL

,Q ILYH RI WKH VL[ RXWFRPH MXVWLILDELOLW\ JURXSLQJV
FKDQJHG DIWHU WKH\ GLVFRYHUHG WKH RXWFRPH FRPSDL
RXWFRPH WDLOHG WHVWV  +66- W S +6

/66- W S 326- W S DQ

S 7KH FKDQJHV LQ UDWLQJYVY ZHUH LQ WKH



DFRUGLQJ WR WKH YDOHQFH RI WKH RXWFRPH $IWHU U
DQG /6 YHUVLRQV SDUWLFLSDQWY LPDJLQHG WKH\ ZR>
SUHYLRXVO\ DQWLFLSDWHG $IWHU UHDGLQJ DERXW D .
SDUWLFLSDQWY UDWHG WKHPVHOYHYV DV EHLQJ KDSSLH
SDUWLFLSDQWY LQ WKH /6:- JURXS UDWHG WKHPVHOYH
RXWFRPH WKDQ WKH\ KDG GRQH SUHYLRXVO\ EXW WKL)

VWDWLVWLFDO VLIQLILFDQFH W S WDL

&RPSDULVRQV RI UDWLQJV RI GHFLVLRQ UHJUHW DQG R

‘-7 bUJXHV WKDW ZKHUH WKHUH DUH VWURQJ MXVWLILI
UHGXFWLRQ LQ WKH DPRXQW RI GHFLVLRQ UHJUHW RU

DQG VKRZ SDUWLFLSDQWVY PHDQ SRVW RX!
DQRG RXWFRPH UHJUHW LQ HDFK VFHQDULR E\ H[SHULPH
VFHQDULRY UHSHDWHG PHDVXUHV $129%$V ZHUH SHUIRL
RXWFRPH UDWLQJV RI GHFLVLRQ UHJUHW DQG RXWFRPFE
ZLWKLQ VXEMHFWY IDFWRU DQG p&RQGLWLRQY ZDV D E

7KH UHVXOWYVY RI WKHVH DQDO\VHV DUH SUHVHQWHG EH

,F\ URDG VFHQDULR 7KHUH zZDV D VLJQLILFDQW PDLQ
) 06 ( S WKLY ODUJHO\ UHIOHE\
RXWFRPHV DVVRFLDWHG ZLWK VWURQJ RU ZHDN MXVW|I
WKHLU HTXLYDOHQW SRVLWLYH RXWFRPHV +RZHYHU V
HSHJUHW FRPSRQHQWTY ) 06 ( S
HSHJUHW FRPSRQHQW [ &RQGLWLRQYT LQWHUDFWLRQ )

7KXV DFURVV DOO WKH FRQGLWLRQV WKHUH ZDV



SDWLFLSDQWVY UDWLQJV RI GHFLVLRQ UHJUHW O 6'

6 ]

&RIIHH VKRS VFHQDULR 7KHUH ZDV DJDLQ D VLJQLILFDQW
UDWLQJV ) 06 ( J EXW WKHUH ZDV
HIITHEW RI p5HJUHW FRPSRQHQWTY ) 06 (
VLIQLILFDQW pu5HJUHW FRPSRQHQW [ &RQGLWLRQY LQWHU
S 7KXV LQ DOO FRQGLWLRQV WKHUH ZDV QR \
SDUWLFLSDQWVY UDWLQJV RI GHFLVLRQ UHJUHW 0 6

6 ]

7UDIILF MDP VFHQDULR $V LQ WKH SUHYLRXV WZR VFHQD
HITHFW RIpP&RQGLWLRQT ) 06 ( J
VLIJQLILFDQW PDLQ HIIHFW Rl u5HJUHW FRPSRQHQWTY )
EXW QR VLJQLILFDQW u5HJUHW FRPSRQHQW [ &RQGLW
06 ( J $FURVV DOO FRQGLWLRQV RXWFRPH UH

HI[FHHGHG GHFLVLRQ UHJUHW O 6'

7TUDYHO YDFFLQH VFHQDULR 7KHUH ZDV QR VLIJQLILFDQW
UHJUHW UDWLQJV ) 06 ( J 7TKHUH
VLIQLILFDQW PDLQ HIIHFW RIN&RQGLWLRQY )

DOWKRXJK WKLV ZDV TXDOLILHG E\ D VLIJQLILFDQW p5HJUF
B 06 ( J VHH )LIJXUH 3RVW KRF
SHODWHG WHVWYV WDLOHG VKRZHG WKDW RXWFRPH U]
JUHDWHU WKDQ GHFLVLRQ UHJUHW E\ SDUWLFLSDQWYV LQ

DQG SDUWLFLSDQWYV LQ WKH /66- JURXS W J



JLIXUH
'LIHUHQFHV LQ SDUWLFLSDQWVY SRVW RXWFRPH UDWLQ

E\ RXWFRPH LXVWLILDELOLW\ JURXSLQJ 7TUDYHO YDFFI

SHJUHW FRPSRQHQW

A'HFLVLRQ UHJUHW

A2XWFRPH UHJUHW
+66- /66- 326- +6:- /6:- 32:-

2XWFRPH -XVWLILDELOLW\ JURXSLQJ



WK /6:- JURXS UDWHG WKHLU GHFLVLRQ UHJUHW DV EHLQJ
S 7TKHUH ZDV QR VLIJQLILFDQW GLIIHUHQFF
UHJUHW DQG RXWFRPH UHJUHW IRU SDUWLFLSDQWYV LQ Wk

S 32:- W S RU 326- W

,Q VXPPDU\ FRPSDULVRQV RI SDUWLFLSDQWVYT SRVW RXW
Rl UHJUHW GHFLVLRQ UHJUHW DQG RXWFRPH UHJUHW GL
SURSRVDO WKDW ZKHUH WKHUH LV D VWURQJ MXVWLILED'
LQ WKH DPRXQW RI GHFLVLRQ UHJUHW H[SHULHQFHG +RZ
VLIJQLILFDQW LQ RQO\ RQH RI WKH IRXU VFHQDULRY WUD)
WKLV VFHQDULR VXJJHVWHG WKDW WKLV UHODWLYH SDWMW
SDUWLFLSDQWY KDG UHDG DERXW D QHJDWLYH RXWFRPH

VWURQJO\ MXVWLILHG FKRLFH ZDV IROORZHG E\ D SRVLWL
UHJUHW ZDV FRPSDUDWLYHO\ ORZHU EXW WKH WZR FRPSR
EHLQJ VLJQLILFDQWO\ GLIIHUHQW ,Q WKH VDPH VFHQDUL
'-79V SURSRVDO WKDW ZKHUH DQ RXWFRPH LV OHVV VHUL
GHFLVLRQ ZDV SRRUO\ MXVWLILHG GHFLVLRQ UHJUHW ZL(
+RZHYHU WKLV SDWWHUQ RI UHVXOWYVY ZDV SUHVHQW RQO
QHJDWLYH EXW QRQHWKHOHVV EHWWHU WKDQ WKH\ PLJK!
RXWFRPHV WKDW ZHUH SRVLWLYH LQ DQ DEVROXWH VHQV

FRPSRQHQWYV RI UHJUHW ZHUH QRW UDWHG VLIQLILFDQWC

'LVFXVVLRQ

7KH UHVXOWYV RI ([SHULPHQW VXJJHVW WKDW SDUWLFLSI

DERXW WKH GHFLVLRQ RQFH WKH\ KDG UHFHLYHG LQIRUPL



GHLVLRQ :LWK RQH H[FHSWLRQ GHFLVLRQ MXVWLILDEL
WKH /66- FRQGLWLRQ LQ WKH LF\ URDG VFHQDULR WKH
GLUHFWLRQ GHSHQGHQW RQ WKH YDOHQFH RI WKH RX
GLG QRW DOzZzD\V UHDFK VWDWLVWLFDO VLJQLILFDQFH I
EXW QRW DOO FDVHV ZKHUH WKH FKDQJH LQ UDWLQJV
VFHQDULR ZKLFK SDUWLFLSDQWY KDG UHDG FRQWDLQH
LF\ URDG VFHQDULR 7KLV VXIJIJHVWYV WKDW SHUFHSWLE
SURFHVV PLJKW EH VRPHZKDW SURWHFWHG IURP WKH L

RXWFRPH ZKHQ D UHDVRQDEOH MXVWLILFDWLRQ IRU WK

IRQHWKHOHVYVY WKH RYHUDOO SDWWHUQ RI UHVXOWYV L
RI WKH VFHQDULR WKDW HQGHG LQ D QHIJDWLYH RXWFR
MXVWLILDEOH DQG RI SRRUHU TXDOLW\ WKDQ WKH\ KDG
WHQGHG WR IHHO PRUH UHJUHWIXO DERXW WKH GHFLVL
FRQWUDVW SDUWLFLSDQWY ZKR UHDG D YHUVLRQ RI WI
RXWFRPH WHQGHG WR SHUFHLYH WKH GHFLVLRQ DV PRL
WKH\ KDG EHIRUH WKH RXWFRPH ZDV NQRZQ DQG WHQG

GHFLVLRQ DQG KDSSLHU DERXW WKH VLWXDWLRQ

7TKHUHIRUH SDUWLFLSDQWY DSSHDU WR KDYH MXGJHG \
VFHQDULR E\ UHIHUHQFH WR WKH RXWFRPHV WKDW IROC
WKHLU RYHUDOO IHHOLQJ HJ KDSSLQHVV UHJUHW DE
HDV\ IRU SDUWLFLSDQWYV WR UHFRJQLVH WKDW HYHQ W
PD\ QORQHWKHOHVY KDYH EHHQ UHDVRQDEOH LQ WKH FL
WDLQW WKH TXDOLW\ RI WKH GHFLVLRQ WKDW SUHFHGH

FRPSOHWHO\ VHSDUDWH RXW ZKDW LV UHJUHW DERXW V



RAKWFRPH $V GLVFXVVHG LQ :ULJKW $\WRQ 'MHPDO

ZRUVH DQG WKHUHIRUH PRUH UHJUHWWDEOH EHFDXVH W
DFWLRQ LQ WKH VLWXDWLRQ DQG UHDOLVH WKDW WKH\ PL
FKRVHQ GLITHUHQWO\ 7KXV WKH GHFLVLRQ PD\ VHHP ZRU
LW WXUQHG RXW EDGO\ <HW WKLV VWUDWHJI\ IRU MXGJLQ
DSSURSULDWH DV &RQQROO\ =HHOHQEHUJ DQG %D
SRLQWHG RXW XQMXVWLILDEOH pEDGY GHFLVLRQV FDQ °

MXVWLILDEOH MdIRRGY GHFLVLRQV FDQ VRPHWLPHV VWLO

W LV LPSRUWDQW WR QRWH KRZHYHU WKDW WKH ILUVW
GLG QRW FRQWDLQ DQ\ GHWDLOHG LQIRQQDWLRQ E\ ZKLFI
ZKHWKHU RU QRW WKH LQGLYLGXDO PDGH D UHDVRQDEOH
LQGHSHQGHQW RI KRZ LW WXUQHG RXW 3DUWLFLSDQWYV ¥
LQIRUPDWLRQ DERXW WKH RXWFRPH DV D NLQG RI KHXULYV

WKH GHFLVLRQ SURFHVYVY 7KLV SRVVLELOLW\ ZDV DGGUHYV

([SHULPHQW

([SHULPHQW H[SORUHG WKH HIIHFW RI LQFOXGLQJ LQIRU
SRVVLEOH RXWFRPHV LQ WKH ILUVW SDUW RI D VFHQDULR
W\SH RI LQIRUPDWLRQ VKRXOG SURYLGH SDUWLFLSDQWYV =
TXDOLW\ RI WKH GHFLVLRQ ZLWKRXW UHIHUUDO WR WKH R
FDVH RQH PLJKW DUJXH WKDW SDUWLFLSDQWY VKRXOG Q
UHODWHG UDWLQJY RQFH WKH YDOHQFH RI WKH RXWFRPH
PRUH FOHDUO\ MXGJHG LQGHSHQGHQWO\ IURP WKH RXWFR

LQIOXHQFH RI RXWFRPH LQIRUPDWLRQ LV DV SRZHUIXO DV



DVLPLODU SDWWHUQ RI DGMXVWPHQW LQ UDWLQJV WKD

REVHUYHG

OHWKRG

'"HVLJQ

7KH H[SHULPHQW HPSOR\HG D JDPEOH FKRLFH DFFHS
RXWFRPH WKURZ D VL[ RU GRQ W WKURZ D VL[ [ MDF
PLOOLRQ [ WLPH SUH RU SRVW JDPEOH UDWLQJV PL
GLFH RXWFRPH DQG pMDFNSRW VL]|H ZHUH PDQLSXODYV
GLITHUHQW H[SHULPHQWDO FRQGLWLRQV 7LPH ZDV D
PHDVXUHV RI WKH TXDOLW\ RI WKH GHFLVLRQ SURFHVYV
GHFLVLRQ HYDOXDWLRQ DQG RYHUDOO KDSSLQHVV 3D

VFHQDULR RQO\ 79 TXL] JDPEOH

SDUWLFLSDQWYV

XQGHUJUDGXDWH VWXGHQWY IURP WKH "HSDUWPHQW

IRQGRQ SDUWLFLSDWHG IRU FRXUVH FUHGLW SRLQWYV

DQG DIJHG EHWZHHQ DQG \HDUV 0 \HDUV 6"

SURFHGXUH DQG PDWHULDOV

SDUWLFLSDQWYV ZHUH UDQGRPO\ DVVLIQHG WR RQH RI W

FRQGLWLRQ FRPELQLQJ RQH OHYHO RI JDPEOH FKRLFH



®IYHO RI MDFNSRW VL]H LH $FFHSW 6L[ .. $FFHSW

SHMHFW 1RW 6L[ ... $FFHSW 6L[ .. $FFHSV
SHMHFW 6L[ .. SHMHFW 1RW 6L[ .. $FFHSW 6L][
PLOOLRQ SHMHFW 6L[ .. PLOOLRQ SHMHFW 1RW 6L]

DVNHG WR LPDJLQH WKHPVHOYHYV LQ D VFHQDULR ZKLFK Z
GHVFULEHG D 79 TXL] JDPEOLQJ FKRLFH 7KH FRQWHQW R
DSSHDUV EHORZ 7KLV GHVFULEHG WKH VLWXDWLRQ OHDC
GHVFULEHG WKH WHUPV RI WKH JDPEOH DQG VWDWHG WKF
DFFHSW RU UHMHFW WKH JDPEOH 7KH ILUVW SDUW R WK
LQIRUPDWLRQ IURP ZKLFK SDUWLFLSDQWY FRXOG DVFHUYV

JDPEOH DQG VWDWHG WKH MDFNSRW DW VWDNH .. PLOO

79 TXL] JDPEOH 3DUW

,PDIJLQH \RXUVHOI LQ WKH IROORZLQJ VLWXDWLRQ

<RX KDYH EHHQ WDNLQJ SDUW DV D FRQWHVWDQW LQ D JDPH VKRZ 1
TXLWH VXFFHVVIXO ,Q WRWDO \RX KDYH DFFXPXODWHG ZLQQLQJV RI
TXHVWLRQV FRUUHFWO\ 7KH JDPH VKRZ LV DOPRVW RYHU $W WKLV ¢
FKDQFH WR JDPEOH 8QGHU WKH FRQGLWLRQV RI WKH JDPEOH \RX FF
@ DQG LQFUHDVH \RXU WRWDO WDNH KRPH SUL]H WR >..
ZLQ WKH ERQXV \RX PXVW UROO D GLFH DQG WKURZ D VL[ 7KH GLFH
EH WKH SHUVRQ WR WKURZ LW <RX KDYH RQH WKURZ RQO\

+RZHYHU LI \RX WKURZ DQ\WKLQJ RWKHU WKDQ D VL[ WKDW LV LI\
ZLOO ORVH QHDUO\ DOO RI WKH FDVK \RX KDYH DFFXPXODWHG LQ WKF

\RX ZLOO OHDYH ZLWK MXVW .. WR FRYHU \RXU WUDYHO H[SH
7KDW LV LI\RX IDLO WR WKURZ D VL[ \RX ZLOO ORVH .. RI'\RXU HJ[L

+DYLQJ H[SODLQHG WKH WHUPV RI WKH JDPEOH WKH TXL] PDVWHU L
WKH JDPEOH \RX ZLOO WKURZ WKH GLFH DQG WKH UXOHV ZLOO EH DS
RXWOLQHG ,I\RX GHFLGH QRW WR DFFHSW WKH JDPEOH \RX ZLOO VYV
WKDW WKH DXGLHQFH FDQ VHH ZKDW PLJKW KDYH KDSSHQHG EXW U
WKURZ \RX ZLOO OHDYH ZLWK \RXU ...

7KH TXL] PDVWHU QRZ DVNV ZKDW \RX ZDQW WR GR $IWHU VRPH GH
KDYH GHFLGHG >WR DFFHSW WKH JDPEOH DQG WKURZ WKH GLFH WR V
DV WKH .. \RX KDYH ZRQ LQ WKH TXL] QRW WR DFFHSW WKH JDPEC



\RX KDYH DOUHDG\ ZRQ LQ WKH TXL]@ 7KH TXL] PDVWHU
SRGLXP WR WKURZ WKH GLFH

%HFDXVH WKH JDPEOH LQYROYHG UROOLQJ D GLFH WR \
KDG D LQ FKDQFH RI ZLQQLQJ WKH MDFNSRW S
)LIXUH VKRZV WKH H[SHFWHG YDOXHV IRU DFFHSWLQ
WKXV LQGLFDWLQJ ZKDW REMHEWLYHO\ ZDV WKH pPEHVW
JDPEOH LV WKH PZRUVWY RSWLRQ IRU WKH ... MDFNSF
WKH ... DQG ... PLOOLRQ MDFNSRW FRQGLWLRQV $I\
VFHQDULR DQG VWLOO LPDJLQLQJ WKHPVHOYHV DV TX

WR UDWH ILYH GLITHUHQW PHDVXUHY UHODWLQJ WR WKI

D 'HFLVLRQ MXVWLILDELOLW\ +RZ MXVWLILDEOH GF
>DFFHSW UHMHFW@ WKH JDPEOH LV"’ 1RW DW D
E $QWLFLSDWHG GHFLVLRQ UHJUHW 7R ZKDW H[WH

H[SHULHQFH DQ\ UHJUHW DERXW \RXU GHFLVLRQ W
1RW DW DOO UHJUHWIXO ((WUHPHO\ UHJUHWIXO
F '"HFLVLRQ TXDOLW\ HYDOXDWLRQ 7R ZKDW H[WHQ

RU EDG GHFLVLRQ LQ RSWLQJ WR >DFFHSW UHMHFW

GHFLVLRQ (( WUHPHO\ EDG GHFLVLRQ
G +DSSLQHVV +RZ KDSS\ RU VDWLVILHG DUH \RX DE
>DFFHSW UHMHFW@ WKH JDPEOH" 9HU\ KDSS\ V

XQKDSS\ GLVVDWLVILHG
H ILNHOLKRRG RI WKURZLQJ D VL] +RZ OLNHO\ GR \
WKH GLFH" S5HVSRQVHV ZHUH LQGLFDWHG RQ D FF

DW ,PSRVVLEOH WR GR WKLV DQG &HUWDLQ



YJLIXUH

([SHFWHG YDOXHV RI JDPEOH RSWLRQV XVHG LQ VFHQDUL

-DFENSRW *DPEOH FKRLFH ([SHFWHG XWLOLWHHMLRQ TXDOLW

GWLOOLR®HMHFW WKH JDPIEOMHTTTUTTT H:RUVWYT FKRLFH
$FFHSW WKH JDPE(JH... PLOOLRQ pH%HVWY FKRLFH
SHMHFW WKH JDIPIEQHT TTUTTT H:RUVWYT FKRLFH
$FFHSW WKH JDPEQH... H%HVWY FKRLFH
SHMHFW WKH JDPIEOMHTTTUTTT HWHVWYT FKRLFH

$FFHSW WKH JDPEQH... H:RUVWY FKRLFH



2QFH WKH\ KDG FRPSOHWHG WKH UDWLQJ VFDOHV SDUYV
RI WKH TXHVWLRQQDLUH ERRNOHW +HUH WKH\ ZHUH D\
SbUwW RI WKH VFHQDULR ZKLFK GHVFULEHG WKH RXWFR
PRQH\ WKH\ ZRXOG WDNH DZD\ 7KH FRQWHQW RI WKH V
EHORZ 7KHUH ZHUH IRXU SRVVLEOH RXWFRPHV WK
JDPEOH DQG WKXV ZLQQLQJ WKH MDFNSRW QRW WKU
DQG WKXV OHDYLQJ ZLWK MXVW .. KDYLQJ ORVW ...

DIWHU UHMHFWLQJ WKH JDPEOH DQG WKXV OHDYLQJ ZL\
FRXOG KDYH EHHQ ZRQ pLI RQO\Y WKH JDPEOH KDG EHH:
DIWHU UHMHFWLQJ WKH JDPEOH DQG WKXV OHDYLQJ ZL\

PRQH\ FRXOG KDYH EHHQ ORVW KDG WKH JDPEOH EHHQ

79 TXL] JDPEOH 3DUW
,PDIJLQH WKDW WKLV LV WKH RXWFRPH RI WKH GLFH WKURZ

HEFFHSW 61T YHRXIURDW WKH GLFH DQG WKURZ D VL[ %HFD?
JDPEOH WKH MDFNSRW LV \RXUV DV ZHOO DV WKH FDVK \RX

VWXGLR ZLWK >... PLOOLRQ .. RU .. @ 25

MSFFHSW 1RW 6L[T YHUVLRQYV <RX UROO WKH GLFH EXW G

WKH JDPEOH \RX KDYH WR JLYH EDFN WR WKH JDPH VKRZ KRV

WKH TXL] <RX OHDYH WKH VKRZ ZLWK MXVW ... ZKLFK FRYH
25

MSHLHFW 6L[T YHUVLRQV <RX UROO WKH GLFH DQG WKURZ

WKH JDPEOH \RX FDQQRW FODLP WKH MDFNSRW 7KHUHIRUH

DFFXPXODWHG LQ WKH TXL] 25

MSHLHFW 1RW 6L[T YHUVLRQV <RX UROO WKH GLFH EXW G

UHMHFWHG WKH JDPEOH \RX GR QRW ORVH DQ\ RI WKH FDVK \
\RX OHDYH WKHTYWXGLR ZLWK ...

$IWHU UHDGLQJ WKH VHFRQG SDUW RI WKH VFHQDULR ¢

IXUWKHU VHULHV RI UDWLQJ VFDOHYV



D 'HFLVLRQ MXVWLILDELOLW\ +RZ MXVWLILDEOH GR \RX
WKH JDPEOH zZDV"’ 1RW DW DOO MXVWLILDEOH 7F

E 'HFLVLRQ UHJUHW 7R ZKDW H[WHQW GR \RX WKLQN \R
DERXW \RXU GHFLVLRQ WR >DFFHSW UHMHFW@ WKH JDP
((WUHPHO\ UHJUHWIXO

F '"HFLVLRQ TXDOLW\ HYDOXDWLRQ 7R ZKDW H[WHQW GF
GHFLVLRQ LQ RSWLQJ WR >DFFHSW UHMHFW@ WKH JDPE
([ WUHPHO\ EDG GHFLVLRQ

G +DSSLQHVV +RZ KDSS\ RU VDWLVILHG DUH \RX QRZ DE
>DFFHSW UHMHFW@ WKH JDPEOH" 9HU\ KDSS\ vDWL
XQKDSS\ GLVVDWLVILHG

H 2XWFRPH UHJUHW 7R ZKDW H[WHQW GR \RX WKLQN \R
DERXW WKH RXWFRPH WKDW \RX OHDYH ZLWK > ..

1RW DW DOO UHJUHWIXO (( WUHPHO\ UHJUHWIXO

I 2XWFRPH VHULRXVQHVV +RZ VHULRXV GR \RX WKLQN \
VHULRXYV ((WUHPHO\ VHULRXYV

J /LNHOLKRRG RI WKURZLQJ D VL] +RZ OLNHO\ GR \RX W
WKH GLFH" S5HVSRQVH LQGLFDWHG RQ D FP YLVXDO D

,PSRVVLEOH WR GR WKLV DQG &HUWDLQ WR GR WK

SHVXOWYV

7R DLG LQWHUSUHWDWLRQ RI WKH GDWD WZR RI WKH UDW

HYDOXDWLRQ (( WUHPHO\ EDG GHFLVLRQ (IWUHPHO\

KDSSLQHVYV 9HU\ XQKDSS\ GLVVDWLVILHG 9HU\ KDS



LMWPV UHODWLQJ WR WKH GHFLVLRQ SURFHVV WKHUHIRU

KLJK TXDOLW\ GHFLVLRQ KLJK OHYHOV RI UHJUHW DQG

SDUWLFLSDQWVY PHDQ SUH JDPEOH UDWLQJV RI GHFLVL
GHFLVLRQ UHJUHW DQG KDSSLQHVY VDWLVIDFWLRQ DUF
JDPEOH FKRLFH DQG MDFNSRW OHYHO DFURVV DOO HIS
WKH PHDQ SUH JDPEOH UDWLQJV E\ HISHULPHQWDO FRC
WKURZ DQG MDFNSRW OHYHO 3DUWLFLSDQWVY PHDQ S
MXVWLILDELOLW\ GHFLVLRQ TXDOLW\ GHFLVLRQ UHJUFL
UHJUHW DUH VKRZQ LQ 7DEOH DV D IXQFWLRQ RI1 JDF
DOO H[SHULPHQWDO FRQGLWLRQV 7DEOH VKRZV WK

H[SHULPHQWDO FRQGLWLRQ DQG MDFNSRW OHYHO

([DPLQDWLRQ RI PHDQ HVWLPDWHY Rl WKH OLNHOLKRRG
RXWFRPH ZDV NQRZQ VXJJHVW WKDW RYHUDOO SDUWLF
FKDQFH RI ZLQQLQJ WKH JDPEOH WKDQ ORVLQJ WKH JDI

6' ORGH

7TKH LGHQWLILFDWLRQ RI D FRPSDUDWLYHO\ VPDOO SUR
KDYH EHHQ UHIOHFWHG LQ SDUWLFLSDQWVY SUH JDPEO

*HQHUDOO\ VSHDNLQJ SDUWLFLSDQWY UDWHG UHMHFW

S WKH RQH WKDW ZDV PRVW MXVWLILDEOH V
OLNHO\ WR EH UHJUHWWHG W S FRPSDL
7TDEOH 'KHQ ORRNLQJ DW SDUWLFLSDQWVYTY UDWLQJ

GLITHUHQW MDFNSRW OHYHOV DFFHSWLQJ WKH JDPEOH

MDFNSRW ZHUH SHUFHLYHG DV HTXLYDOHQW LQ WHUPYV



7TDEOH

OHDQ SUH JDPEOH UDWLQJV RI WKH GHFLVLRQ SURFHVV E\ JI

(ISHULPHQW

*DPEOH FKRLFH 'HFLVLRQ 'HFLVLRQ$QWLFLSDWHSSLQHVV
E\ MDENSRW OHMMKQWLILD HYDOXDWERBLVLRQ WHWWUMW FW L
$FFHSW .. PLOOLRQ

5HMHFW .. PLOOLRQ

$FFHSW

S5HMHFEW

$FFHSW

SHMHFEW

$FFHSW DOO MDENSRWV

SHMHFW DOO MDFNSRWYV

5DWLQJV PDUNHG KDYH EHHQ UHYHUVH VFRUHG WR DLG LQWHUSUHWD\
MXVWLILDEOH GHFLVLRQ D EHWWHU FKRLFH JUHDWHU GHFLVLRQ UHJU|

GHFLVLRQ 6WDQGDUG GHYLDWLRQV DSSHDU LQ SDUHQWKHVHYV



7TDEOH
OHDQ SUH JDPEOH UDWLQJV RI WKH GHFLVLRQ SURFHVV E\

OHYHO ([SHULPHQW

-DFNSRW OHYHO DKELVLRQ 'HFLVLRQ 'HFLVLRQ +DSSLQHVV

H[SHULPHQWDO MRRXYGWWILREIHYDMXDWLRGHIJUHW VDWLVIDFWL

FKRLFH RXWFRPH

PLOOLRQ MDFNSRW

$FFHSW 6L[ Q X&XX

SHMHFW 1RW 6L[ Q

SHMHFW 6L[ Q

$FFHSW 1RW 6L[ Q
MDFNSRW

$FFHSW 6L[ Q

SHMHFW 1RW 6L[ Q

SHMHFW 6L[ Q

$FFHSW 1RW 6L[ Q
MDFNSRW

$FFHSW 6\L[ Q

SHMHFW 1RW 6L[Z&TTUTTT

SHMHFW 6L[ Q

$FFHSW 1RW 6L[ Q

$00 MDFNSRW OHYHOV

$FFHSW 6L[ Q

SHMHFW 1RW 6L[ Q

SHMHFW 6L[ Q

$FFHSW 1RW 6L[ Q

5DWLQJV PDUNHG KDYH EHHQ UHYHUVH VFRUHG WR DLG LQWHUSUH\V
MXVWLILDEOH GHFLVLRQ D EHWWHU FKRLFH JUHDWHU GHFLVLRQ UH

GHFLVLRQ 6WDQGDUG GHYLDWLRQV DSSHDU LQ SDUHQWKHVHYV



7TDEOH

OHDQ SRVW JDPEOH UDWLQJV RI WKH GHFLVLRQ SURFHVV E\

(ISHULPHQW

*DPEOH FKRLFH '"HFLVLRQHFLVLRQHFLVLR@DSSLQHWXWFRPH

E\ MDFNSRW OMXN®LILMHENDOOOWWLBRIUHWDWLVIDFWILHRIY HW

$FFHSW ... PLOOLRQ

SHMHFW ... PLOOLRQ

$FFHSW

S5HMHFW

$FFHSW

5HMHFW

$FFHSW DOO MDFNSRWYV

5HMHFW DOO MDFNSRWYV

5DWLQJV PDUNHG KDYH EHHQ UHYHUVH VFRUHG WR DLG LQWHUSUHWD\
MXVWLILDEOH GHFLVLRQ D EHWWHU FKRLFH JUHDWHU GHFLVLRQ UHJU

KDSSLQHVYVY VDWLVIDFWLRQ DERXW WKH GHFLVLRQ 6WDQGDUG GHYLDW



7TDEOH

OHDQ SRVW JDPEOH UDWLQJYV E\ HISHULPHQWDO FRQGLWLF

-DFNSRW OHYHO'PRWG/LRQHFLVLRQ'HFLVLRQG+DSSLQHVAXWFRPH
H[SHULPHQWD  OMKR/Q\G.L WHRIQDQOXDWLREIJUHWDWLVIDFWILRIQUHW
FKRLFH RXWFRPH

PLOOLRQ MDFNSRW
$FFHSW 6L]
SHMHFW 1RW 6L]
SHMHFW 6L]
$FFHSW 1RW 6L]
MDFNSRW
$FFHSW 6L]
5SHMHFW 1RW 6L]
SHMHFW 6L]
$FFHSW 1RW 6L]
MDFNSRW
$FFHSW 6L]
SHMHFW 1RW 6L[
SHMHFW 6L]
$FFHSW 1RW 6L]
$00 MDFNSRW OHYHOV
$FFHSW 6L]
SHMHFW 1RW 6L]
SHMHFW 6L]
$FFHSW 1RW 6L]

5DWLQJV PDUNHG KDYH EHHQ UHYHUVH VFRUHG WR DLG LQWHUSUHYV
MXVWLILDEOH GHFLVLRQ D EHWWHU FKRLFH JUHDWHU GHFLVLRQ UH

KDSSLQHVY VDWLVIDFWLRQ DERXW WKH GHFLVLRQ 6WDQGDUG GHYL



TXDOLW\ RI GHFLVLRQ W DOQWLFL
S DQG RYHUDOO KDSSLQHVV W S
MDFNSRW SDUWLFLSDQWY UDWHG UHMHFWLQJ WKH
MXVWLILDEOH W S D EHWWHU TXDOLW\ Gl
DQG OHVV OLNHO\ WR EH UHJUHWWHG W S
VLIQLILFDQW GLIITHUHQFH EHWZHHQ WKHLU UDWLQJV RI WI
S JRU WKH VPDOOHU ... MDFNSRW WKHUH Z|
GLIIHUHQFHV EHWZHHQ SDUWLFLSDQWVY UDWLQJV RI WKH
UHMHFWLQJ WKH JDPEOH ZDV SHUFHLYHG DV EHLQJ PRUH
D EHWWHU TXDOLW\ GHFLVLRQ W S DQG D
KDSSLHU W S +RZHYHU WKH\ VDZ QR GLI

RSWLRQ LQ WHUPV RI KRZ PXFK UHJUHW WKH\ DQWLFLSDW

7KH SDWWHUQ RI UDWLQJV VXJIJHVWYV WKDW RXU SDUWLFL
ZDV WKH PRVW UHDVRQDEOH FKRLFH UHJDUGOHVV RI WKH
RQO\ RQ WKH UHODWLYHO\ ORZ SUREDELOLW\ RI WKURZLQ
LQIRUPDWLRQ DERXW WKH VL]H RI WKH MDFNSRW DW VWD
DFFUXHG LQ WKH TXL] SULRU WR WKH JDPEOH VXIILFLHQW

JDPEOH

YHWZHHQ JURXS FRPSDULVRQV RI SUH RXWFRPH DQG SRV

SDUWLFLSDQWVY SUH RXWFRPH UDWLQJV RI WKH GHFLVLR(
VFHQDULRYV ZKHUH WKH FRQWHQW RI WKH ILUVW KDOI RI W
ZLWK $FFHSW 1RW 6L[ FRQGLWLRQV 5HMHFW 6L[ ZLWK 5HN

GHWHUPLQH WKDW WKHUH ZHUH QR GLITHUHQFHYVY LQ MXGJI



RBEDLQLQJ RXWFRPH LQIRUPDWLRQ OHDQ SUH RXWFRPF
MDFNSRW OHYHOV SRVW RXWFRPH MXGJPHQWYV RI WKH
EHWZHHQ PDWFKHG JURXSV WR HVWDEOLVK ZKHWKHU W
KDG GLITHUHQWLDOO\ DITHFWHG SHUFHSWLRQV RI WKH (

RXWFRPH UDWLQJY DUH VKRZQ LQ 7DEOH DOO MDFN

JRU VFHQDULRY ZKHUH WKH JDPEOH ZDV DFFHSWHG WK

EHWZHHQ $FFHSW 6L DQG $FFHSW 1RW 6L[ SDUWLFLSDC

GHFLVLRQ MXVWLILDELOLW\ W S DQWLI
S GHFLVLRQ HYDOXDWLRQ W S
S 6LPLODUO\ IRU VFHQDULRYV ZKHUH WKH JD

VLIQLILFDQW GLIIHUHQFHYVY EHWZHHQ 5HMHFW 6L[ DQG 5
WKHLU SUH RXWFRPH UDWLQJYV RI GHFLVLRQ MXVWLILDE
GHFLVLRQ UHJUHW W S GHFLVLRQ HYDC

RU KDSSLQHVV W S

+RZHYHU DIWHU UHFHLYLQJ LQIRUPDWLRQ DERXW WKH
VLIQLILFDQW GLIITHUHQFHYV LQ WKHLU UDWLQJV RI WKH
FRQWHVWDQW DFFHSWHG WKH JDPEOH SDUWLFLSDQWYV
WKHUH ZzDV D SRVLWLYH RXWFRPH UDWHG WKH GHFLVLI

OHVV UHJUHWIXO W S DQG D EHWW

WKDQ GLG SDUWLFLSDQWYV ZKR UHDG WKH $FFHSW 1
QHIJDWLYH RXWFRPH 6LPLODU SDWWHUQV ZHUH IRXQG
WKH VFHQDULR ZKHUH WKH FRQWHVWDQW UHMHFWHG W
WKH GLFH WKURZ SDUWLFLSDQWY ZKR UHDG WKH 5HMH

WKH GHFLVLRQ DV PRUH MXVWLILDEOH W S



DQRG RI EHWWHU TXDOLW\ WKDQUGWLGLSDQWYV
ZKR UHDG WKH 5HMHFW 6L[ YHUVLRQ EDG RXWFRPH 7K X"
ZDV UDWHG LQ DQ HTXLYDOHQW PDQQHU EHIRUH WKH RXW
ZDV GLVFRYHUHG SDUWLFLSDQWY DSSHDU WR KDYH FKDQJ
GHSHQGLQJ RQ WKH RXWFRPH WKH\ KDG UHDG DERXW LQ V
2XWFRPH LQIRUPDWLRQ DSSHDUV WR KDYH DIIHFWHG SDU\

WKH GHFLVLRQ

$V PLJKW EH H[SHFWHG WKHUH ZHUH DOVR VLJQLILFDQW
UDWLQJV RI SDUWLFLSDQWY ZKR UHDG WKH $FFHSW 6L[ DC
S ZLWK JUHDWHU RXWFRPH UHJUHW UHSRUWHG
$FFHSW 1RW 6L[ 6LPLODUO\ WKH RXWFRPH UHJUHW UDW
5HMHFW 6L[ DQG 5HMHFW 1RW 6L[ VFHQDULRYV ZHUH VLJQL
ZLWK RXWFRPH UHJUHW EHLQJ JUHDWHU IRU SDUWLF
6LQFH ERWK M5HMHEWY VFHQDULRYV VWDWHG WKDW WKH FI
DPRXQW RI PRQH\ ... ZKLFK ZDV OHVV WKDQ WKH DYDL
5HMHFW 6L[ VFHQDULR HYRNHG PRUH RXWFRPH UHJUHW V)
FRQVLGHUHG FRXQWHUIDFWXDO RXWFRPHV ZKHQ WKH\ MX
VLPSO\ WKH DPRXQW RI PRQH\ WKH FRQWHVWDQW ZRQ IR
FRQGLWLRQ WKH FRQWHVWDQW FRXOG KDYH ZRQ WKH MD
WR DFFHSW WKH JDPEOH WKH FRQWHVWDQW LQ WKH 5HMt
MDFNSRW DOWKRXJK LI WKH\ KDG FKRVHQ GLIIHUHQWO\
7KLV VXJIJHVWV WKDW UDWKHU WKDQ EHLQJ SXUHO\ UHJU|
VHQVH RXWFRPH UHJUHW DOVR LQFOXGHVY DQ HOHPHQW R
GHULYHG IURP UHIHUULQJ WR ZKDW WKH SDUWLFLSDQW LF

FROQWHVWDQW KDG FKRVHQ GLIITHUHQWO\



LWELUURXS DQDO\WHV RI WKH HIITHFW RI RXWFRPH LQIRL

7R IXUWKHU H[DPLQH ZKHWKHU LQIRUPDWLRQ DERXW W]
SDUWLFLSDQWVY SHUFHSWLRQV RI WKH GHFLVLRQ D PL
FROODSVLQJ DFURVV DOO MDFNSRW OHYHOV ZLWK p7LF
DQG p&RQGLWLRQY DV D EHWZHHQ JURXSV IDFWRU $ VI
RXW ZLWK p7LPHY DQG pOHDVXUHY DV ZLWKLQ JURXSV |
OHYHOY DV EHWZHHQ JURXSV IDFWRUV OHDQ SUH DQG

WR

$QDO\VLV DFURVV DOO MDFNSRW OHYHOV 7KH UHV
7TKHUH ZHUH VLJQLILFDQW PDLQ HIIHFWV RIpOHDYVX
WKHUH ZHUH VLJQLILFDQW ZD\ p7LPH [ &RQGLWLRQY u
OHDVXUHY LQWHUDFWLRQVY 7KHVH ZHUH DOO TXDOLILHC
[ S ROQGLWLRQT LOQWHUDFWLRQ ZKHUHE\ WKH GHJUHH DC
UDWLQJV RYHU WLPH SUH YV SRVW JDPEOH YDULHG C

WKH GHFLVLRQ IRFXVHG PHDVXUH XVHG VHH )LJXUH

,Q WKH HW$FFHSW 6L[T FRQGLWLRQ SDUWLFLSDQWYV KDG
DFFHSWHG WKH JDPEOH DQG SURFHHGHG WR WKURZ D V
KRPH WKH MDFNSRW SUL]JH 7KLV VFHQDULR WKHUHIRUH
RI WKH IRXU LQ WHUPV RI PRQHWDU\ JDLQ RQH OLNHO!
UHMRLFLQJ VLQFH WKH JDPEOHU KDG PDGH D FKRLFH Z
PD[LPXP SUL]JH $IWHU GLVFRYHULQJ WKDW WKH\ KDG ZI

WKHLU GHFLVLRQ WR DFFHSW WKH JDPEOH DV VLJQLILFI



7TDEOH

OL[HG $129% UHVXOWYV DFURVVY DOO MDFNSRW OHYHOV

([SF

ODLQ HIITHFW RU LQWHUDFWLRWDWLVWLF DQG VLJQLILF

U7LPHT )
MOHDVXUHY )
L&RQGLWLRQT )

H7LPH [ &RQGLWLRQT )
HOHDVXUH [ &4RQGLWLRQT
M7LPH [ OHDVXUHY )

H7LPH [ OHDVXUH [ &RQGLWLRQT

06 (
06 (
06 (
06 (
06 (
06 (

06 (

1RWH (PEROGHQHG HIIHFWV RU LQWHUDFWLRQV ZHUH VWDWLVWLI



)LIXUH

&KDQIJHV LQ GHFLVLRQ UHODWHG UDWLQJVY SUH DQG SH

([SHULPHQW

'"HFLVLRQ MXVWLILDELOLW\'HFLVLRQ HYDOXDWLR

fUH JDPEOH UDWLQJ

RVW JDPEOH UDWLQJ
SFFHSW 6L SHMHFW 6L[
$FFHSW 1RW 6L[ 5SHMHFW 1RW 6L[

([SHULPHQWDO FRQGLWLRQ

'"HFLVLRQ UHJUHW

_3UH JDPEOH UDWLQJ

_3RVW JDPEOH UDWLQJ
$FFHSW 6L[ S5HMHFW 6L[
$FFHSW 1RW 6L[ SHMHFW 1RW 6L[

([SHULPHQWDO FRQGLWLRQ

fUH JDPEOH UDWLQJ

UDWLQJ
$FFHSW 6L SHMHFW 6L[
$FFHSW 1RW 6L[ SHMHFW 1RW 6L][

(ISHULPHQWDO FRQGLWLRQ

2YHUDOO KDSSLQHVYV

,3UH JDPEOH UDWLQJ

_3RVW JDPEOH UDWLQJ
$SFFHSW 6L[ SHMHFW 6L[
$FFHSW 1RW 6L[ 5HMHFW 1RW 6L

([SHULPHQWDO FRQGLWLRQ



RI EHWWHU TXDOLW\ W £EHVV UHJUH
DQG UDWHG WKHPVHOYHY DV IHHOLQJ KDSSLHU PRUH VDW

WKH\ KDG GRQH EHIRUH WKH\ NQHZ WKH RXWFRPH RI WKH

,Q WKH p5HMHFW 1RW 6L[T FRQGLWLRQ SDUWLFLSDQWYV KI
UHMHFWHG WKH JDPEOH DQG VXEVHTXHQWO\ GLG QRW WK
FKRVHQ WR UHMHFW WKH JDPEOH WKH\ WRRN KRPH DOO F
ZDV DOVR D FRQGLWLRQ OLNHO\ WR EH DVVRFLDWHG ZLWHK
DZDUH WKDW WKH\ FRXOG KDYH ORVW .. RI WKH TXL] PR
JDPEOH $V WKLQJV KDG WXUQHG RXW WKH\ PDGH D ZLVH

RXWFRPH SDUWLFLSDQWY UDWHG WKHLU GHFLVLRQ WR U]

MXVWLILDEOH W S RI EHWWHU TXDOLW\ \
UHJUHWIXO W3 DQG UDWHG WKHPVHOYHYV DV IHHOLQJ
VDWLVILHG W S WKDQ WKH\ KDG GRQH EHI

WKH GLFH WKURZ DOO WDLOHG WHVWYV

,Q WKH py5HMHFW 6L[f FRQGLWLRQ SDUWLFLSDQWY KDG LF
KDG UHMHFWHG WKH JDPEOH EXW KDG WKHQ WKURZQ D VL
JDPEOH WKH\ VWLOO ZHQW KRPH ZLWK ... I[URP WKH TXIl1
EXW WKH\ DOVR ZRXOG EH DZDUH WKDW WKH\ FRXOG KDYH
DFFHSW WKH JDPEOH 7KHUHIRUH LQ FRQWUDVW WR WKH
ZDV OLNHO\ WR EH DVVRFLDWHG ZLWK VRPH GHJUHH RI GH
RXWFRPH SDUWLFLSDQWY UDWHG WKHLU FKRLFH WR UHMI
MXVWLILDEOH W S RI SRRUHU TXDOLW\ W

UHJUHWWDEOH W S DQG UDWHG WKHPVHO



ZLWMKH FKRLFH W WKDQ WKH\ KDG GRQH EHIRUH V

RXWFRPH DOO WDLOHG WHVWYV

,Q WKH u$FFHSW 1RW 6L[T FRQGLWLRQ SDUWLFLSDQWYV
ZKR KDG DFFHSWHG WKH JDPEOH EXW KDG QRW WKURZC
PLVVHG RXW RQ WDNLQJ KRPH WKH MDFNSRW EXW DOV
DGGLWLRQ WKH\ ZRXOG EH UHDOLVLQJ WKDW WKH\ FRX

KDG WKH\ QRW DFFHSWHG WKH JDPEOH 7KLV ZDV
PRQHWDU\ WHUPV RI DOO WKH IRXU VFHQDULRY DQG WK
OHYHOV RI UHJUHW $IWHU GLVFRYHULQJ WKH RXWFRP}
DFFHSW WKH JDPEOH DV EHLQJ OHVV MXVWLILDEOH WKI
DOWKRXJK WKLV FKDQJH LQ UDWLQJV GLG QRW UHDFK \

+RZHYHU WKH\ GLG SHUFHLYH WKH GHFLVLRQ DV I

S PRUH UHJUHWIXO W S DQ
IHHOLQJ OHVV KDSS\ VDWLVILHG W S W K

RXWFRPH ZDV NQRZQ DOO WDLOHG WHVWYV

2YHUDOO LW DSSHDUHG WKDW SDUWLFLSDQWVY SRVW .
JDPEOLQJ FKRLFH ZHUH LQIOXHQFHG E\ WKH YDOHQFH F
DERXW %DG RXWFRPHVY ZHUH DVVRFLDWHG ZLWK SRVW
GHFLVLRQ SURFHVV ZKLOH JRRG RXWFRPHV ZHUH DVVR

D EHWWHU TXDOLW\ GHFLVLRQ SURFHVV

$QDO\WVLV E\ MDENSRW OHYHO 7KH PL[HG $129% LQF
EHWZHHQ JURXSYVY IDFWRU UHYHDOHG QR VLIJQLILFDQW F

06 ( S DQG QRQH RI WKH LQWHUDFWLRQ



VDWLVWLFDOO\ VLIJQLILFDQW SV ! 7KH UHVXOWYV RI W

WKH pDFURVVY MDFNSRW OHYHOVY DQDO\VLVY 7KHUH ZHUH

06 ( S DQG M&RQGLWLRQTY )
S WRJHWKHU ZLWK VLJQLILFDQW ZD\ u7LPH [ &
06 ( S HOHDVXUH [ &RQGLWLRQY )
S H7LPH [ OHDVXUHTY ) 06 ( S

LOQWHUDFWLRQV 7KHVH ZHUH DJDLQ DOO TXDOLILHG E\ D
&RQGLWLRQYT LQWHUDFWLRQ ) 06 ( S
GHJUHH DQG GLUHFWLRQ RI FKDQJH LQ SDUWLFLSDQWVY U

YDULHG DFFRUGLQJ WR H[SHULPHQWDO FRQGLWLRQ DQG V

(INTHFW RI RXWFRPH LQIRUPDWLRQ RQ SHUFHSWLRQV RI WK

GLITHUHQW SUH JDPEOH YLHZV RI WKH MXVWLILDELOLW\ R

,Q WKH H[SHULPHQW SDUWLFLSDQWY KDG LPDJLQHG WKHF
VFHQDULR ZKHUH WKH\ HLWKHU DFFHSWHG RU UHMHFWHG
RSWLRQ WR PDNH WKHLU RZQ FKRLFH DERXW VXFK D JDPE
FKRVHQ GLIITIHUHQWO\ WR WKH SHUVRQ LQ WKH VFHQDULR
WKH HIWHQW WR ZKLFK WKH\ DGMXVWHG WKHLU UDWLQJV
NQRZQ 7KHUHIRUH D IXUWKHU PL[HG $129% ZDV FDUULHG
MOHDVXUHY DV ZLWKLQ JURXSV IDFWRUV DQG p&RQGLWLRC
EHWZHHQ JURXS IDFWRU p&KRLFH -XVWLILDELOLW\Y JURX
SDUWLFLSDQWVY SUH JDPEOH UDWLQJV RI GHFLVLRQ MXVYV
LQGLFDWHG DFFHSWLQJ WKH JDPEOH ZDV 7KLV JURXSLQJ
ZKR KDG UHDG D VFHQDULR ZKHUH WKH JDPEOH ZDV DFFHS

UHDG D VFHQDULR ZKHUH WKH FKRLFH PDGH ZDV WR UHMH



v VRPHZKDW XQMXVWLILDEOH WKHQ LW ZDV DVVXPHG \
JDPEOH DV VRPHZKDW MXVWLILDEOH 3DUWLFLSDQWYV Z
-XVWLILDELOLW\YT JURXSYV HLWKHU p:LOOLQJ *DPEOHU\
*DPEOHUVY XQMXVWLILDEOH WR DFFHSW EDVHG RQ WI
MXVWLILDELOLW\ LWHP OHDQ SUH RXWFRPH DQG SRVW

RI WKH IRXU FRQGLWLRQV DSSHDU LQ 7DEOH

7TKHUH ZDV D VLIJQLILFDQW ZD\ p7LPH [ OHDVXUH [ *URX
06 ( S 3RVW KRF UHODWHG W WHVWYV
FKDQJHG WKHLU MXGJPHQWYV RI WKH GHFLVLRQ SURFHV'

JDPEOH

JRU SDUWLFLSDQWYV ZKR UHDG WKH $FFHSW 6L[ VFHQDU
FKDQJHG WKHLU UDWLQJV RI GHFLVLRQ MXVWLILDELOLMW
RYHUDOO KDSSLQHVYV VHHLQJ WKH GHFLVLRQ DV PRUH
EHWWHU TXDOLW\ W S DQG OHVV UHJUH
DQG IHHOLQJ KDSSLHU DERXW WKH VLWXDWLRQ W
SRVLWLYH RXWFRPH WKDQ WKH\ KDG GRQH EHIRUHKDQG
p:LoOOLQJ *DPEOHUVYT ZKR FKDQJHG WKHLU UDWLQJV RI (
GHFLVLRQ UHJUHW W S DQG KDSSL
EXW GLG QRW VLIQLILFDQWO\ DGMXVW WKHLU SHUF

S

7KHUH ZHUH DOVR GLIIHUHQFHV LQ WKH HIIHFW RI RXWF
FRQGLWLRQ GHSHQGLQJ RQ SDUWLFLSDQWVY RULJLQDO

M:LOOLQJ *DPEOHUVY W S QRU pSHOXFWL



7TDEOH

3UH RXWFRPH DQG SRVW RXWFRPH UDWLQJV E\ FRQGLWLR

([SHULPHQW

"HFLVLRQ "HFLVLRQ "HFLVLRQ +DSSLQHVV 2XWFRPH
MXVWLILDELOLMMDOXDWLRQ UHJUHW VDWLVIDFWLRUIQHJUHW
3UH 3RVWUH 3RVWUH SRVWUH SRVW3RVW

HLLOOLQJ
*DPEOHUVT
$FFHSW 6L]

Q

$FFHSW 1RW 6L][

Q
SHMHFW 6L[

Q

SHMHFW 1RW 6L[
Q

HEHOXFWDQW
*DPEOHUVY
$FFHSW 6L]

Q
$FFHSW 1RW 6L]

Q

S5SHMHFW 6L][

Q
SHMHFW 1RW 6L[

Q

IRWH 6WDQGDUG GHYLDWLRQV DSSHDU LQ SDUHQWKHVHYV



3 VLIQLILFDQWO\ DGMXVWHG WKHLU SHUFHSWLRQ
MSHOXFWDQW *DPEOHUVY GLG DGMXVW DOO RWKHU GHF
GHFLVLRQ DV EHLQJ RI SRRUHU TXDOLW\ W S
DERXW WKH FKRLFH W S DQG JHQHUDOUC
DIWHU GLVFRYHULQJ WKH RXWFRPH ,Q FRQWUDVW
VLIQLILFDQWO\ DGMXVW WKHLU UDWLQJV RI GHFLVLRQ
UHJUHW W S RU KDSSLQHVV W
WHVWY W DSSHDUV WKDW pn:LOOLQJ *DPEOHUVY ZHUH
UHODWLYHO\ SRVLWLYH YLHZ RI WKH GHFLVLRQ WR DFF

WXUQHG RXW EDGO\

7KH VDPH PRWLYDWLRQ WR SURWHFW RQHYV RULJLQDO
GLVDSSRLQWLQJ RXWFRPH ZDV QRW HYLGHQW IRU p5HO
SHMHFW 6L[ YHUVLRQ RI WKH VFHQDULR 5DWKHU WKDQ
WKHVH SDUWLFLSDQWY VLIJQLILFDQWO\ DGMXVWHG DOO

RXWFRPH RI WKH GLFH WKURZ ZDV VHHLQJ WKH GHFLV

S RI SRRUHU TXDOLW\ W S
W S WKDQ WKH\ KDG SULRU WR NQRZLQ
KDSS\ RYHUDOO W S (YHQ WKRXJK WKH

FRQWHVWDQW LQ WKH VFHQDULR ZDV WKH RSSRVLWH W

WXUQHG RXW EDGO\ p:LOOLQJ *DPEOHUVY GLG QRW VLJ

GHFLVLRQ MXVWLILDELOLW\ W S GHFLVL
RU KDSSLQHVV W S 7KH\ GLG KRZHYHU
ZRUVH WKDQ WKH\ KDG GRQH RULJLQDOO\ W S

)LQDOO\ IRU WKH 5HMHFW 1RW 6L[ VFHQDULR ERWK p5I



*DPEOHUVY VLIJQLILFDQWO\ DGMXVWHG WKHLU SHUFHSWLF
FRQWHVWDQW KDG QRW WKURZQ D VL[ u:LOOLQJ *DPEOH!
PRUH MXVWLILDEOH W S RI EHWWHU TXDO
DQG OHVV UHJUHWWDEOH W S WKDQ WKH\
PRUH KDSS\ DERXW WKH VLWXDWLRQ RYHUDOO W

*DPEOHUVY UDWHG WKH FRQWHVWDQWYV FKRLFH DV PRUH
EHWWHU GHFLVLRQ W S DQG OHVV UHJUH)

DQG IHOW KDSSLHY W WKDQ WKH\ KDG EHIRUH WKH RXW

2YHUDOO WKH SDWWHUQ RI UHVXOWYVY VXJIJHVWYV WKDW u:
MSHOXFWDQW *DPEOHUVY WR DGMXVW WKHLU SHUFHSWLRC
WR DFFHSW RU UHMHFW WKH JDPEOH WXUQHG RXW ZRUVH
ZKHQ WKH FKRLFH WXUQHG RXW EHWWHU WKDQ WKH IRUH.
OHVV HTXDOO\ OLNHO\ WR DGMXVW WKHLU YLHZV RI WKH (

GLUHFWLRQV

SRVW JDPEOH UDWLQJV RI GHFLVLRQ UHJUHW DQG RXWFREF

7TDEOH VKRZV SDUWLFLSDQWVY PHDQ SRVW JDPEOH UD
UHJUHW E\ H[SHULPHQWDO FRQGLWLRQ DQG MDFNSRW OH\)
WKHUH ZHUH VLIJQLILFDQW GLIITHUHQFHVY EHWZHHQ FRQGLYV
UDWLQJV RI GHFLVLRQ UHJUHW ) 06 ( S
UDWLQJV RI RXWFRPH UHJUHW ) 06 ( S

7XNH\ +6' WHVWV UHYHDOHG WKDW p$FFHSW 1RW 6L[YT FR
GHFLVLRQ VLJQLILFDQWO\ PRUH WKDQ pu$FFHSW 6L[f S

FRQGLWLRQ SDUWLFLSDQWY 6LPLODUO\ pu5HMHFW G6L[Y FF



7DEOH
OHDQ UDWLQJV RI SRVW JDPEOH GHFLVLRQ UHJUHW DQG

MDFNSRW OHYHO ([SHULPHQW

([SHULPHQWDO FRQGLWLRQ FKRLF
$FFHSW 66FASW 1RW 6HMHFW 68HHMHFW 1R

PLOOLRQ MDFNSRW
'"HEVLRQ UHJUHW
2XWFRPH UHJUHW

MDFNSRW
"HFLVLRQ UHJUHW
2XWFRPH UHJUHW

MDFNSRW
'"HEVLRQ UHJUHW
2XWFRPH UHJUHW
$O0O0 MDENSRWYV
'"HEVLRQ UHJUHW

2XWFRPH UHJUHW

IRWH 6WDQGDUG GHYLDWLRQVY DSSHDU LQ SDUHQWKHVHV



GHMLRQ VLJQLILFDQWO\ PRUH WKDQ GLG u$FFHSW 6L[f SD
6L[] SDUWLFLSDQWV S +RZHYHU WKHUH ZDV QR VL
UDWLQJV RI GHFLVLRQ UHJUHW IRU P$FFHSW 6L[Y1 DQG 5H
RU EHWZHHQ UDWLQJV RI GHFLVLRQ UHJUHW IRU P$FFHSW
S 3RVW KRF 7XNH\ +6' WHVWV UHYHDOHG WKDW ¢
SDUWLFLSDQWY DOVR UHJUHWWHG WKHLU RXWFRPH VLJQL
DQG pW5HMHFW 1RW 6L[] S FRQGLWLRQ SDUWLFLSDQ\
SDUWLFLSDQWY DOVR UHJUHWWHG WKHLU RXWERPH VLJQL
SDUWLFLSDQWYV S DQG P5HMHFW 1RW 6L[T] SDUWLFLS
QR VLJQLILFDQW GLIIHUHQFH EHWZHHQ UDWLQJV RI RXWF]
HWSHMHEFW 1RW 6L[f SDUWLFLSDQWYV S RU EHWZHHQ L

HSFFHSW 1RW 6L[f DQG US5HMHFW 6L[] SDUWLFLSDQWV S

7R H[SORUH WKH HIIHFW RI JDPEOH FKRLFH DQG JDPEOH R
EHWZHHQ SRVW JDPEOH UDWLQJV RI GHFLVLRQ UHJUHW D¢
ZDV FDUULHG RXW ZLWK p5HJUHW W\SHY DV D ZLWKLQ JUTJ
H-DENSRWY DV EHWZHHQ JURXSV IDFWRUV 7KH UHVXOWYV
ZDV D PDUJLQDOO\ VLJQLILFDQW PDLQ HIIHFW RI ps5HJUHW
S DQG D VLIJQLILEFDQW PDLQ HIIHFW RIpP&RQGLW
S EXW WKHVH ZHUH TXDOLILHG E\ D VLJQLILFC
LQWHUDEWLRQ ) 06 ( S J)RU WZR F
UHJUHW UDWLQJV VHH 7DEOH VXJIJHVWHG WKDW GHEFL
UHJUHW IRU p$FFHSW 1RW 6L[T1 DQG IRU u5HMHEW 6L[
ZDV PRGHUDWH WR KLJK LQ ERWK FDVHV WKH SHUVRQ LQ
FKRLFH LQ WHUPV RI KRZ WKH GLFH WKURZ WXUQHG RXW

PHDQ UDWLQJYV VXJIJHVWHG WKDW RXWFRPH UHJUHW ZDV V



7DEOH
(INTHFW RI FRQGLWLRQ DQG MDFNSRW RQ WKH GLIIHUHQF

UHJUHW ([SHULPHQW

ODLQ HIIHFW RU LQWHUDFWLRRVWDWLVWLF DQG VLJQLILF

UWSHIJUHW W\SHT ) 06 ( S
H&RQGLWLRQT ) ) 06 ( S
L-DFNSRWT ) 06 ( S
HWSHIJUHWERIQEHLWLRQY ) ‘ 06 ( S
UWSHJUHW W\SH [ -DFNSRWT 06 ( S
L-DFNSRW [ &RQGLWLRQ) 06 ( S
UWS5HJUHW W\SH [ -DFNSRW [ &RQGLW LROBY s

1RWH (PEROGHQHG HIIHFWV RU LQWHUDFWLRQV ZHUH VWDWLVWLFDC



IRV U$FFHSW 6L[] DQG U5HMHEW 1RW 6L[] DOWKRXJK WKH
YHU\ ORZ LQ ERWK FDVHV WKH SHUVRQ LQ WKH VFHQDUL
Rl KRZ WKH GLFH WKURZ WXUQHG RXW 3RVW KRF UHODYV
EHWZHHQ GHFLVLRQ UHJUHW DQG RXWFRPH UHJUHW ZDV \
UWSHMHEW 6L[T FRQGLWLRQ W S ZKR LPDJL

VLIQLILFDQWO\ PRUH GHFLVLRQ UHJUHW WKDQ RXWFRPH

JRU WKH RWKHU FRQGLWLRQV WKH GLIIHUHQFHY EHWZHH(
UDWLQJVY ZHUH QRW VWDWLVWLFDOO\ VLIJQLILFDQW p$FF
HSFFHSW 1RW 6L[T W S DQG US5HMHEW 1RW
7KLV SDWWHUQ RI UHVXOWV VHH )LIXUH GLG QRV
GLIIHUHQW MDENSRW OHYHOV LQVRIDU DV WKHUH ZDV QR

&RQGLWLRQYT LQWHUDFWLRQ ) 06 ( S

&RPSDULVRQV EHWZHHQ SRVW JDPEOH UDWLQJV RI GHFLV
DFFRXQW RI SDUWLFLSDQWVY SUH JDPEOH YLHZ RI WKH M’

JDPEOH

$ IXUWKHU PL[HG $129% ZzDV FDUULHG RXW ZLWK p5HJUHW
DQG P&RQGLWLRQYT DQG p&KRLFH -XVWLILDELOLW\Y DV EH\
DERYH SDUWLFLSDQWYV ZHUH GLYLGHG LQWR WZR p&KRLFI
*DPEOHUVY MXVWLILDEOH WR DFFHSW RU p5HOXFWDQW *
RQ WKHLU UHVSRQVH WR WKH SUH JDPEOH MXVWLILDELOL)

DQG RXWFRPH UHJUHW IRU HDFK JURXS LQ HDFK RI WKH IR

7KH $129% UHYHDOHG D PDUJLQDOO\ VLIJQLILFDQW p5HJUH)



)LIXUH
'LIHUHQFHY EHWZHHQ GHFLVLRQ UHJUHW DQG RXWFRPH

([SHULPHQW

B! 7\SH Rl UHJUHW

= '"HFLVLRQ UHJUHW

£2XWFRPH UHJUHW
$FFHSW 6L][ $FFHSW 1RW 6L][ 5HMHFW 6L][ 5HMHFW 1RW 6L][

([SHULPHQWDO FRQGLWLRQ



-XWLILDELOLW\Y LQWHUDFWLRQ ) 06 (

3RVW KRF UHODWHG W WHVWYVY UHYHDOHG WKDW WKH GLI
RXWFRPH UHJUHW UDWLQJV ZDV VLJQLILFDQW IRU p5SHOXF
HISHULPHQWDO FRQGLWLRQV 5HMHFW 6L DQG 5HMHFW 1
YHUVLRQ RI WKH VFHQDULR ZKHUH WKH FRQWHVWDQW KD(
SDUWLFLSDQWVY SUHIHUUHG FKRLFH DOVR EXW WKHQ WK
MDFNSRW KDG WKH\ FKRVHQ WR DFFHSW WKH JDPEOH SDL
6' ZDV VLIQLILFDQWO\ JUHDWHU WKDQ WKHLU RXWF
2W S JRU 5SHOXFWDQW *DPEOHUV ZKR UHDG
ZKHUH WKH FRQWHVWDQW UHMHFWHG WKH JDPEOH DQG W
SDWWHUQ ZDV IRXQG WKHLU RXWFRPH UHJUHW O 6'

JUHDWHU WKDQ WKHLU GHFLVLRQ UHJUHW O 6'

7TKH FRPSXWHG PHDQ GLIITIHUHQFH EHWZHHQ GHFLVLRQ DQ
MSHOXFWDQW *DPEOHUVY O 6' ZDV JUHDWHU W
*DPEOHUVY O 6' S , QWHUHV\
PDUJLQ EHWZHHQ GHFLVLRQ UHJUHW DQG RXWFRPH UHJUF
WKH p5HMHFW 6L[Yf VFHQDULR FRPSDUHG WR p:LOOLQJ *D
KLIKHU OHYHO RI GHFLVLRQ UHJUHW IRU WKH p5HOXFWDQ
VLQFH ERWK JURXSV UDWHG WKHLU RXWFRPH UHJUHW DW
(YHQ WKRXJK WKH p5HOXFWDQW *DPEOHUVY KDG RULJLQD
ZDV D UHDVRQDEOH FKRLFH ZKHQ WKH FKRLFH WXUQHG R
QRW DSSHDU WR SURWHFW WKHP DIJDLQVW UHJUHW DERXMW
DSSHDU WR KDYH DGMXVWHG WKHLU SHUFHSWLRQ RI WKH

OHDUQHG DERXW WKH RXWFRPH



JLIXUH
'LITHUHQFH EHWZHHQ SRVW JDPEOH GHFLVLRQ UHJUHW
RI H{SSHULPHQWDO FRQGLWLRQ DQG KRZ MXVWLILDEOH ¢

ZDV ([SHULPHQW

HLOOLQJ *DPEOHUVY PHOXFWDQW *DPEOHUYV
FFHSWLQJ WKH JDPEOH ZDDF MXYWILQUDWRH JDPEOH ZI

?
v! ?
A A ?
2
2 2 9 ?
P 2 2
Y? o 2
20 A ? A 1 ? 2
£ b 9 ? 2
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$ ?ASHJUHW W\SH 9 5HJUHW W\SH
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<
2 ' '"HFLVLRQ UHJUH\eI ' '"HFLVLRQ UHJUHW
73 9
/
A 2XWFRPH UHJUHW 2XWFRPH UHJUHW
$FFHSW 6L[ $FFHSW 1RW 6L[ SHMHFW 6L[ SHMHFWSERMSBOLB L[ $FFHSW 1RW 6L[ 5HMHRFRW L[ S5HMHFW

([SHULPHQWDO FRQGLWLRQ ([SHULPHQWDO FRQGLWLRQ



$ VLPLODU SDWWHUQ GRHVY QRW DSSHDU WR H[LVW IRU pu:L
SUHIHUUHG FKRLFH WR DFFHSW WKH JDPEOH WXUQHG RX
+HUH WKH\ UDWHG WKHLU GHFLVLRQ UHJUHW O 6'
RXWFRPH UHJUHW O 6' 2W J , Q
*DPEOHUVY UDWHG WKHLU GHFLVLRQ UHJUHW DV VLJQLILF
LQ WKH VDPH H[SHULPHQWDO FRQGLWLRQ O 6'

$V GLVFXVVHG HDUOLHU p:LOOLQJ *DPEOHUVY GLG QRW I
DFFHSW WKH JDPEOH RQ DQ\ RI WKH IRXU PHDVXUHV HYH
ZDV WKH ZRUVW SRVVLEOH 7KLV PD\ UHIOHFW DQ DWWHP

UHJDUGOHVYV RI KRZ LW WXUQHG RXW WKH\ VWLOO IHOW 'V

&RUUHODWLRQV EHWZHHQ UDWLQJY DQG UHJUHVVLRQ PRG

3RVW JDPEOH UDWLQJVY RI GHFLVLRQ MXVWLILDELOLW\ FR
GHFLVLRQ MXVWLILDELOLW\ UDWLQJV U J DQG
ubwLQJVv U J $V VXIJIJHVWHG E\ '-7 SRVW JDP
ubwLQJvV ZHUH FRUUHODWHG QHJDWLYHO\ ZLWK GHFLVLRC
JDPEOH GHFLVLRQ MXVWLILDELOLW\ UDWLQJY DOVR FRUUF
UHJUHW U J DQG SRVLWLYHO\ ZLWK RYHUDOO
$ PXOWLSOH UHJUHVVLRQ PRGHO G6WHSZLVH PHWKRG VKR
UDWLQJ RI GHFLVLRQ MXVWLILDELOLW\ ZDV WKH EHVW SU}
GHFLVLRQ MXVWLILDELOLW\ %HWD W J
DIWHU WKH JDPEOH RXWFRPH ZDV DOVR D VLIJQLILFDQW SL
RI SRVW JDPEOH GHFLVLRQ MXVWLILDELOLW\ 7RJHWK
WKH YDULDQFH LQ SRVW JDPEOH GHFLVLRQ MXVWLILDELOL

J



3RVW JDPEOH GHFLVLRQ HYDOXDWLRQ UDWLQJVY FRUUHC
GHFLVLRQ HYDOXDWLRQ UDWLQJV U S "HFL
SRVLWLYHO\ ZLWK GHFLVLRQ MXVWLILDELOLW\ U
3 S3RVW GHFLVLRQ GHFLVLRQ HYDOXDWLRQ UDWLQ
SRVW JDPEOH GHFLVLRQ UHJUHW U S DQG
$ PXOWLSOH UHJUHVVLRQ PRGHO 6WHSZLVH PHW
SRVW JDPEOH UDWLQJ RI WKHLU RYHUDOO KDSSLQHVYV 7
UDWLQJ RI GHFLVLRQ TXDOLW\ %HWD W S
VLIQLILFDQW SUHGLFWRU %HWD W S
TXDOLW\ 3RVW JDPEOH UDWLQJV RI GHFLVLRQ TXDOLW
E\ SUH JDPEOH UDWLQJV RI GHFLVLRQ TXDOLW\ %HWD
WKLV PRGHO DFFRXQWHG IRU RI WKH YDULDQFH LQ S

6TXDUH ) S

7TKHUH ZDV QR VLIJQLILFDQW FRUUHODWLRQ EHWZHHQ S
DQG SRVW JDPEOH GHFLVLRQ UHJUHW UDWLQJV U
UHJUHW FRUUHODWHG VWURQJO\ DQG SRVLWLYHO\ ZLWI
VWURQJO\ DQG QHIJDWLYHO\ ZLWK SRVW JDPEOH KDSSLC
UHJUHVVLRQ PRGHO 6WHSZLVH PHWKRG VXJIJHVWHG W
WKHLU RYHUDOO KDSSLQHVYVY ZDV WKH EHVW SUHGLFWR
W S 2XWFRPH UHJUHW ZDV DOVR D V
W S RI SRVW JDPEOH GHFLVLRQ UHJUHWV
DOWLFLSDWHG GHFLVLRQ UHJUHW GLG QRW VLIJQLILFDQ
UHJUHW %HWD LQ W S 7TROHUDQFH
DFFRXQWHG IRU RI WKH YDULDQFH LQ SRVW JDPEOH

) S



(INTHFW RI RXWFRPH LQIRUPDWLRQ RQ SHUFHLYHG OLNHOLEK

$IWHU GLVFRYHULQJ WKH RXWFRPH RI WKH GLFH WKURZ L(
DGMXVWHG WKHLU PHDQ HVWLPDWH RI WKH FKDQFHV RI ZL

FRPSDUHG WR WKHLU HVWLPDWH SULRU WR WKH JDP
ZKHQ FRQVLGHULQJ WKH VDPSOH DV D ZKROH 7KLV SRVW

OLNHOLKRRG UDWLQJV ZDV VWDWLVWLFDOO\ VLIQLILFDQW

SUHYLRXV UHVHDUFK 7\NRFLQVNL KDV VXJIJHVWHG Wi
RXWFRPHVY LQGLYLGXDOV DUH PRWLYDWHG WR FKDQJH WK
KDYH DFKLHYHG D EHWWHU RXWFRPH 7KLV DGMXVWPHQW
SURWHFWLQJ WKH LQGLYLGXDO IURP QHIJDWLYH HPRWLRQI
FRQVROH WKHPVHOYHV ZLWK WKH IDFW WKDW QR PDWWHI
FKDQFH RI VXFFHHGLQJ 7KHUHIRUH IXUWKHU DQDO\VHV F
SHUFHLYHG FKDQFH RI ZLQQLQJ WKH JDPEOH ZHUH FDUULFE
GLITHUHQW VFHQDULRYVY ZKLFK KDG YDULHG LQ WHUPV RI F
HITHFWV RQ FKDQJH LQ OLNHOLKRRG UDWLQJVY ,Q DGGLWL
ZHUH GLIITHUHQW IRU SDUWLFLSDQWY ZKRVH SUH JDPEOH
DFFHSWLQJ WKH JDPEOH ZDV MXVWLILDEOH ppn:LOOLQJ *DP
LW ZDV QRW MXVWLILDEOH WR JDPEOH p5HOXFWDQW *DPE
RXWFRPH DQG SRVW RXWFRPH OLNHOLKRRG UDWLQJV IRU

GRZQ IRU :LOOLQJ *DPEOHUYV DQG 5SHOXFWDQW *DPEOHUYV |

$ WLPH SUH RXWFRPH DQG SRVW RXWFRPH UDWLQJ |
VL[ UHMHFW VL[ UHMHFW QRW VL[ [ MXVWLILDELOLW\ J

JDPEOHUV PL[HG $129% ZDV FRQGXFWHG ZLWK WKH OLNHC



7TDEOH
OHDQ SUH DQG SRVW RXWFRPH UDWLQJYVY RI WKH OLNHO

([SHULPHQW

$00 SDUWLFLSDQWV H:LOOLQJ *DPEOH
6FHQDULR 3UH 3RVW  3UH 3RVW 3UH 3RVW

$FFHSW 6L]

$FFHSW 1RW 6L][

SHMHFW 6L][

SHMHFW 1RW 6L][

$00 VFHQDULRYV

IRWH p:LOOLQJ *DPEOHUVY GHQRWH SDUWLFLSDQWY ZKR WKRX
RXWFRPH p5HOXFWDQW *DPEOHUVY GHQRWH SDUWLFLSDQWYV ZlI
SUH RXWFRPH PHGLDQ VSOLW JURXSLQJV



YDRDEOH M7LPHY ZDV D ZLWKLQ JURXSV IDFWRU ZKLOH p
JURXSLQJY ZHUH EHWZHHQ JURXSV IDFWRUV 7KLV PRGHO
RIW7LPHY ) 06 ( S ZLWK SUH RXWF
UDWLQJV EHLQJ KLIJKHU WKDQ SRVW RXWFRPH OLNHOLKRR
ZDV TXDOLILHG E\ D QHDU VLJQLILFDQW ZD\ p7LPH [ &RQ
LOQWHUDFWLRQ ) 06 ( S SRVW KRF
VKRZHG WKDW WKH FKDQJH LQ OLNHOLKRRG UDWLQJV ZDV
H:LOOLQJ *DPEOHUVY ZKR KDG UHDG WKH $FFHSW 6L[ VFHC
ZKR UHGXFHG WKH OLNHOLKRRG RI WKURZLQJ D VL[ E\ D
KDG WKURZQ D VL[ )RU DOO RWKHU JURXSV WKH FKDQJH®
VLIQLILFDQW SV ! 7TKHUH ZDV WKHUHIRUH QR HYLGHQI
DGMXVWHG WKHLU SHUFHSWLRQV RI WKH OLNHOLKRRG R
GLVDSSRLQWLQJ RXWFRPH +RZHYHU WKH IDFW WKDW pu:lL
OLNHOLKRRG RI WKH FRQWHVWDQW WKURZLQJ D VL[ DIWH!
RXWFRPH FRXOG SHUKDSV UHIOHFW DQ DWWHPSW WR PDN

E\ HPSKDVLVLQJ KRZ VXUSULVLQJ LW ZDV OHOOHUV

'LVFXVVLRQ DQG &RQFOXVLRQV

$V ZDV VXJIJHVWHG E\ WKH UHVXOWV RI ([SHULPHQW  SDL
WKHLU YLHZ Rl WKH TXDOLW\ RI WKH GHFLVLRQ SURFHVV [
'KHQ JDPEOH FKRLFHV WXUQHG RXW EDGO\ RU ZRUVH WKD
HWSHMHFW 6L[] VFHQDULRY WKH JHQHUDO SDWWHUQ ZDV IF
EHLQJ £HVV MXVWLILDEOH DQG RI SRRUHU TXDOLW\ WKDQ
,Q VXSSRUW RI %DURQ +HUVKH)\ TV ILQGLQJV RXU SD

TXDOLW\ RI WKH GHFLVLRQ DSSHDU WR KDYH EHHQ DOWHU



WKRXWKH H[SHULPHQWY KDG D UHSHDWHG PHDVXUHV G
PDNH SDUWLFLSDQWY PRUH DZDUH RI WKH RXWFRPH ELI
PRVW OLNHO\ RXWFRPH LQ SXUHO\ SUREDELOLVWLF WH!
DPRXQW RI WKH MDENSRW DW VWDNH ... RU
DFFHSWLQJ WKH JDPEOH DV WKH OHDVW MXVWLILDEOH
JDPEOH WXUQHG RXW ZHOO DQG WKH XQOLNHO\ KDSSHC
HSFFHSW 6L[] VFHQDULR WKH\ WHQGHG WR FKDQJH Wi
EHLQJ PRUH MXVWLILDEOH RI EHWWHU TXDOLW\ WKDQ W
VLPLODU HIIHFW ZDV VHHQ HYHQ ZKHQ ZKDW ZDV JHQHU
MXVWLILDEOH FKRLFH ZDV WDNHQ LQ WKH VFHQDULR DC
UWSHMHEW 1RW 6L[f VEFHQDULR 7KH GHFLVLRQ WR UHM!]
PRUH MXVWLILDEOH RQFH WKH RXWFRPH ZDV NQRZQ WK
RXWFRPH EROVWHUHG WKH MXVWLILDELOLW\ Rl WKH GH
KDG WKH SHUVRQ FKRVHQ WR DFFHSW WKH JDPEOH LQV
PRVW RI WKH TXL] SUL]JH PRQH\ E\ QRW WKURZLQJ D VL]
RXWFRPH ZDV FRPSDUDWLYHO\ JRRG D QHJDWLYH RXWF
PDGH SDUWLFLSDQWY EHOLHYH WKH GHFLVLRQ ZDV QRYV

WKRXJKW

7KH REVHUYHG DGMXVWPHQWY LQ UDWLQJV RI GHFLVLR
UDWLQJ SRLQWYV SDUWLFLSDQWY ZHUH SURYLGHG ZLWK
GHFLVLRQ TXDOLW\ LQGHSHQGHQWO\ RI WKH RXWFRPH

MXGIJPHQWY DERXW RXWFRPHV FDQ EH UHJDUGHG DV EH
H[ISHFW WKDW WKH GHFLVLRQ UHODWHG UDWLQJV VKRX
RQO\ RXWFRPH UHODWHG UDWLQJV YDU\LQJ DFFRUGLQJ

LQWHULP SHULRG QRWKLQJ DERXW WKH GHFLVLRQ SUR



SDWLFLSDQWVY GHFLVLRQ UHODWHG UDWLQJV YDULHG SLU
WZR FRPSRQHQWYVY RI UHJUHW PXVW EH VRPHZKDW LQWHU
ZKLFK LV K\ SRWKHVLVHG WR LQIOXHQFH RXWFRPH UHJUH)
HYDOXDWLRQ RI WKH GHFLVLRQ SURFHVV ZKLFK LV K\SRW

EODPH UHJUHW

%DURQ +HUVKH\ VXJIJHVWHG WKDW JRRG RXWFRPHYV
GHFLVLRQ PRUH VDOLHQW ZKLOH EDG RXWFRPHV PDNH D
VDOLHQW LQ WKH PLQG RI WKH MXGJH ,Q WKH FDVH RI Wt
SDUWLFLSDQWY UHDG D YHUVLRQ Rl WKH VFHQDULR ZKHUH
LPSRUWDQW IDFWRUV PD\ KDYH FRPH WR PLQG ZKHQ WKH\
FKRLFH WKH FKDQFHV RI ZLQQLQJ LQ WKLV FDVH WKURZ
Rl PRQH\ RQH PLJKW VWDQG WR ZLQ WKH MDENSRW 7DN
ZLQQLQJ PD\ EULQJ WKH TXDOLW\ Rl WKH GHFLVLRQ LQWHF
VL[ RQ WKH GLFH DUH VOLP VR SHUKDSV RQH VKRXOG TXL
UHMHFEW WKH JDPEOH +RZHYHU WKH RWKHU IDFWRU PD\ |
VHHP PRUH MXVWLILDEOH WKH VL]H Rl WKH MDFNSRW RQF
WKH PRQH\ DOUHDG\ ZRQ LQ WKH TXL] DQG WKH FRQWHVW
PRQH\ DW DOO VR ZK\ QRW WU\ WR PD[LPLVH WKH DPRXQ
GLVFRYHUHG WKDW WKH FKRLFH WR JDPEOH WXUQHG RXW
IDYRXU RI DFFHSWLQJ WKH JDPEOH WKH MDFNSRW DYDLO
SDUWLFLSDQWY WKDQ WKH DUJXPHQW DJDLQVW WKH VOLI
WKH GHFLVLRQ ,Q FRQWUDVW ZKHQ SDUWLFLSDQWYV GLVI
RXW EDGO\ $FFHSW 1RW 6L[ WKH\ PD\ KDYH EHFRPH PRU|
DIJDLQVW DFFHSWLQJ WKH JDPEOH WKDQ RI WKH DUJXPHQ\

WKH GHFLVLRQ



5HEQW OLWHUDWXUH LQ WKH ILHOG RI MXGJPHQW DQG ¢
H[SODLQ WKHVH ILQGLQJV )LQXFDQH $OKDNDPL 60RY!
WKDW SHRSOH XVH DQ uDIIHFW KHXULVWLFY ZKHQ PDNL
DVVRFLDWHG ZLWK KD]DUGV 7KH UHVXOWYV RI )LQXFDQ
LQGLYLGXDOV XVH WKHLU RYHUDOO DIIHFWLYH UHDFWL
SDUWLFLSDQWY ZHUH SUHVHQWHG ZLWK QHJDWLYH LQII
KLJK° WKLV LQIOXHQFHG WKHLU MXGJPHQWYV RI WKH E|
ZHUH ORZ &RQYHUVHO\ ZKHQ SDUWLFLSDQWVY ZHUH SU
DERXW WKH VDPH LWHP HJ WKH ULVN LV ORZ"~ WKH\
DO DUJXH WKDW SUHVHQWDWLRQ RI QHJDWLYH LQIRUP]
DERXW WRZDUGV WKH LWHP DQG WKLV FRORXUHG WKHL
WKH\ UHFHLYHG SRVLWLYH LQIRUPDWLRQ WKH\ KDG D J
DQG VR UDWHG RWKHU DVSHFWV Rl WKH LWHP IDYRXUDI
RI KRZ WKH\ IHOW DERXW WKH LWHP UDWKHU WKDQ KRZ
DUJXHV WKDW WKH\ PD\ KDYH EHHQ XQFRQVFLRXV RI WK
PDNLQJ D UDWLRQDOO\ EDVHG MXGJPHQW 7KHVH ILQGL
WKDW DIIHFW PD\ SUHFHGH FRJQLWLRQ DQG KDYH D GLL

LQIRUPDWLRQ SURFHVVLQJ

$Q UDIIHFW KHXULVWLFY H[SODQDWLRQ PLJKW EH DSSOI
HI[SHULPHQWY VHH )LJXUH SUHVHQWLQJ SDUWLFLS
RXWFRPH zZzDV JRRG PD\ KDYH HYRNHG DQ RYHUDOO SRV
VLWXDWLRQ DQG WKLV PD\ KDYH LQIOXHQFHG SDUWLFL:
SURFHVYV WKH\ MXGJH WKH GHFLVLRQ WR KDYH EHHQ J
SRROY &RQYHUVHO\ SUHVHQWLQJ SDUWLFLSDQWYV ZLW

PD\ KDYH HYRNHG DQ RYHUDOO QHJDWLYH DIIHFWLYH Ul



YJLIXUH

MSITHFW +HXULVWLFY H[SODQDWLRQ RI WKH REVHUYHG HII

,QIRUPDWLRQ JLYHQ -XGJPHQW PDGH

J)LIXUH DGDSWHG IURP )LQXFDQH $OKDNDPL 6ORYLF -RK



R WKHLU QHJDWLYH pDIITHFWLYH SRROY DVVRFLDWHG Z|
GHFLVLRQ SURFHVV WR KDYH EHHQ EDG 'DWD IURP ([SFH
UDWLQJV RI WKHLU RYHUDOO KDSSLQHVYVY ZHUH VWURQJ

SUHGLFWRUV RI WKHLU SRVW RXWFRPH UDWLQJV RI WKt

$QRWKHU SRVVLEOH H[SODQDWLRQ IRU WKH ILQGLQJV R
SDUWLFLSDQWY DUH VKRZLQJ WKH SKHQRPHQRQ RI pKL(
NQRZOHGJH DERXW WKH DFWXDO RXWFRPH RI DQ HYHQV
EHHQ DOPRVW LQHYLWDEOH HYHQ EHIRUH LW KDSSHQHC
VKRXOG KDYH EHHQ DEOH WR DQWLFLSDWH WKDW WKH |
JLVEKKRII +DZNLQV +DVWLH WKDW LW VKRX
ZDV QHYHU UHDOO\ DQ\ FKDQFH RI DQRWKHU RXWFRPH |
/JLWHUDWXUH LQ WKLV DUHD VXJJHVWV WKDW WKLV SRV
LV DOPRVW LQHVFDSDEOH DQG W\SLFDOO\ RFEXUV ZLWHK
7\NRFLQVNL LW EHLQJ FDXVHG E\ WKH UHODWLYH¢
UHODWHG LQIRUPDWLRQ (YLGHQFH WKDW VXSSRUWV W
GRPLQDWHY WKH LQGLYLGXDOfV UHSUHVHQWDWLRQ RI
HYLGHQFH WKDW VXSSRUWV WKH RFFXUUHQFH RI WKH R
RXWFRPH DSSHDUV LQ UHWURVSHFW WR KDYH EHHQ PXF
EHHQ ZLWKRXW DQ\ NQRZOHGJH RI WKH RXWFRPH +DZN
H[SHULPHQWYV DIWHU SDUWLFLSDQWY ZHUH JLYHQ LQIR
VFHQDULR WKH\ PD\ KDYH SHUFHLYHG WKDW WKH SHUV
WR SUHGLFW WKDW WKLV RXWFRPH ZRXOG KDSSHQ ZKH
ELDV LQ WKLQNLQJ PD\ LQIOXHQFH HYDOXDWLRQV RI WK
EHHQ DEOH WR DQWLFLSDWH WKH RXWFRPH WKDW RFEX

LQGLYLGXDO VKRXOG KDYH FKRVHQ GLITHUHQWO\ 7KXV



UHWURVSHFW VHHP OHVV MXVWLILDEOH DQG RI SRRUHU T
DQ\ LQIRUPDWLRQ DERXW WKH RXWFRPH ZDV LQWURGXFHC
([SHULPHQW SDUWLFLSDQWYV ZHUH DVNHG WR UDWH WKH
RQ WKH GLFH ERWK EHIRUH DQG DIWHU WKH\ NQHZ ZKDW V
WHQGHQF\ IRU SDUWLFLSDQWYVY WR UDWH WKH SUREDELOLV
SRVW RXWFRPH WKDQ WKH\ KDG SUH RXWFRPH EXW WKLV
UHGXFWLRQ LQ SUREDELOLW\ RI IRU WKH VDPSOH DV D Z
WKLV FKDQJH LQ OLNHOLKRRG UDWLQJV ZDV RQO\ VWDWLV
ZKR KDG UHDG WKH p$FFHSW 6L[T VFHQDULR D UHGXFWLE
PHDVXUHPHQW RI SHUFHLYHG OLNHOLKRRG RI VSHFLILF R
ZKHUH SUREDELOLVWLF LQIRUPDWLRQ ZDV QRW DYDLODERQO
VLWXDWLRQ SHUKDSVY PRUH UHSUHVHQWDWLYH RI HYHU\GIL
WDVN ZDV QRW H[DFWO\ WKH VDPH DV WKH W\SLFDO KLQG
PDGH WKHLU SUH RXWFRPH MXGJPHQWYVY EHIRUH WKH\ OHD
WKHUH ZDV QR FKDQFH RI EHLQJ ELDVHG E\ NQRZOHGJH D
DVNHG WR UHSHDW WKHLU MXGJPHQWY RQO\ D VKRUW SHU
ELDV SDUDGLJP SDUWLFLSDQWY DUH JLYHQ RXWFRPH LQI
MXGIJPHQWY DQG DUH IXUWKHUPRUH DVNHG WR PDNH WKHI
WKH RXWFRPH 3UHYLRXV UHVHDUFK KDV LQGLFDWHG WKD
RULJLQDO HVWLPDWH LV PHPRUDEOH VHH +DZNLQV +DVW
PD\ ZHOO KDYH EHHQ WKH FDVH HYHQ LI SDUWLFLSDQWYV |
RULJLQDOO\ PDUNHG WKH YLVXDO DQDORJXH VFDOH PRVW
FDOFXODWH RU NQRZ DXWRPDWLFDOO\ WKH RGGV WKDW LC
ZKLFK FDQ ODQG IDFH XSZDUGV DW DQ\ JLYHQ WLPH WKL
TXDQWLILDEOH RGGYV FRXOG JXLGH WKHLU LQGLFDWLRQ R

UDWLQJV RI OLNHOLKRRG RQ WKH YLVXDO DQDORJXH VFDGQG



oW ELDVHG E\ RXWFRPH LQIRUPDWLRQ

7T\NRFLQVNL VXJIJHVWYV WKDW LQ RUGHU WR JHW PI
LQGLYLGXDOV PD\ LQLWLDOO\ RYHU LQIODWH WKHLU FK
DQ RXWFRPH VHHPV LPSRVVLEOH WKHUH ZRXOG EH OLV
+RZHYHU KDYLQJ SXUVXHG WKH JRDO DQG EHHQ XQVXF
OLNHOLKRRG RI RXWFRPHVY DIWHU WKH HYHQW WR UHSD
FKDQJLQJ WKH RGGVY WKDW WKH GHVLUHG RXWFRPH ZRX
SURWHFW WKHPVHOI IURP WKH ELWWHUQHVV RI GLVDSS
WKH\ QHYHU VWRRG D FKDQFH QR PDWWHU KRZ KDUG W
WKH JUHDWHU WKH GLVDSSRLQWPHQW WKH ODUJ}
ZLOO EH ,W DSSHDUV KRZHYHU WKDW RXU UHVXOWYV F
W\SH Rl FRIQLWLYH GLVVRQDQFH RU SV\FKRORJLFDO LP
*LOEHUW 3LQHO :LOVRQ %OXPEHUJ "KHDWOH\
DQG D ULVN\ FKRLFH WXUQV RXW PXFK EHWWHU WKDQ L
PRWLYDWHG WR FRQVWUXH WKHLU GHFLVLRQ PDNLQJ S
KDYH EHHQ %\ GRLQJ VR WKH\ FDQ WDNH WKH FUHGLW
VKLHOGLQJ WKHPVHOYHV IURP DQ\ FUHHSLQJ GRXEWYV W
UHFNOHVYV JDPEOH +RZHYHU LI D VLPLODUO\ PRWLYDW
RXW EDGO\ RQH ZRXOG H[SHFW WR VHH WKH LQGLYLGX
HVWHHP E\ DJDLQ ZRUNLQJ WR MXVWLI\ WKHLU FKRLFH I
GLVDSSRLQWLQJ RXWFRPH RQ PRUH UDQGRP HYHQWYV E}I
VXJIJHVWY WKDW WKH\ PD\ LQ IDFW GR WKH RSSRVLWH
FKRLFH WR DFFHSW RU UHMHFW WKH JDPEOH ZDV IROOR
FKDQJHG WKHLU YLHZ RI WKH GHFLVLRQ DQG UDWHG LW

WKDQ WKH\ RULJLQDOO\ KDG GRQH 7KLV SDWWHUQ RI L



DFRIJQLWLYH GLVVRQDQFH DFFRXQW DOWKRXJK LW PD\ EF
LPDIJLQLQ) WKHPVHOYHYVY LQ SUHGHWHUPLQHG VFHQDULRYV
PD\ QRW KDYH PDWFKHG WKHLU RZQ FKRLFH LQ WKH VDPH
KDYLQJ WR MXGJH WKHLU RZQ GHFLVLRQ PDNLQJ RU H[SHI
WKHUHIRUH KDG QR QHHG WR DWWHPSW WR SURWHFW WK
EH HDVLHU WR EODPH D WKLUG SDUW\ IRU PDNLQJ D SRRU
PDNLQJ D SRRU GHFLVLRQ )XWXUH UHVHDUFK PLJKW ZLVI
SDWWHUQ RI DGMXVWPHQW RI SHUFHSWLRQV RI WKH GHFL
H[SHULPHQWY VWLOO RFFXUV ZKHQ SDUWLFLSDQWY DFWX

HISHULHQFH WKH RXWFRPHV ILUVW KDQG

I1RQHWKHOHVYVY WKLV LVVXH ZDV H[SORUHG WR VRPH H[WF
VHSDUDWHO\ SDUWLFLSDQWYV ZKR RULJLQDOO\ DSSHDUHG
MXVWLILHG p:LOOLQJ *DPEOHUVY DQG WKRVH ZKR RULJL
MHSHOXFWDQW *DPEOHUVY 7TKHUH ZDV HYLGHQFH WR VXJ
OHVV OLNHO\ WKDQ p5HOXFWDQW *DPEOHUVY WR DGMXVW
DFFHSW RU UHMHFW WKH JDPEOH ZKHQ WKH RXWFRPH ZDV
YLHZV Rl p:LOOLQJ *DPEOHUVY DERXW WKH FKRLFHV LQ W
UHVLVWDQW WR LQIOXHQFH E\ RXWFRPH LQIRUPDWLRQ SI
DFFHSWHG WKH JDPEOH $FFHSW 1RW 6L[ VFHQDULR LQ
VKRZHG VLIQLILFDQW FKDQJH HYHQ WKRXJK SDUWLFLSDC
RXWFRPH I RXWFRPH LQIRUPDWLRQ ZHUH WR DIIHFW UD\
KDYH H[SHFWHG LW WR RFFXU LQ WKH ZRUVW FDVH VFHQD
PLVVHG EXW PRVW RI WKH TXL] SUL]JH PRQH\ ZDV ORVW WHF
WKDW SDUWLFLSDQWY KDG SUHYLRXVO\ LQGLFDWHG WKDV

JDPEOH PD\ KDYH PRWLYDWHG WKHP WR GHIHQG WKHLU Yl



KB WXUQHG RXW EDGO\ WKLV PD\ KDYH EHHQ WKH FKR
LQ WKH VDPH VLWXDWLRQ 7KH PLUURU SDWWHUQ RI Uk
*DPEOHUVY ZKHQ WKHLU SUHVXPDEO\ SUHIHUUHG FKRL
FKRLFH 5HMHFW 6L[ VFHQDULR 7TKHVH SDUWLFLSDQW\
WKHLU RULJLQDO YLHZ Rl WKH FKRLFH HYHQ WKRXJK L
VLWXDWLRQ 3HUKDSV DGPLWWLQJ RQH PLIJKW KDYH PD
HDVLHU ZKHQ RQH KDV WKH FRQVRODWLRQ RI NQRZLQJ

\RX ZRQ LQ WKH TXL] SULRU WR WKH JDPEOH

,Q FRPSOH[ GHFLVLRQV WKDW DUH PDGH XQGHU XQFHU\
TXDOLW\ RI GHFLVLRQ PDNLQJ SURFHVVHV LQ D SXUHO\
GHPDQGV RI WKH WDVN ZHLJKLQJ SUREDELOLWLHV DQG
DYDLODEOH RSWLRQ DQG SRVVLEO\ D ODFN RI QHFHVVI
IRU VXFK D FRPSXWDWLRQ 7KLV ZDV SDUWLFXODUO\ W

ZKHUH QR SUREDELOLVWLF LQIRUPDWLRQ ZDV SURYLC
GHFLVLRQ FRQWH[W ZDV DYDLODEOH ,W PD\ DOVR KDY
XVHG LQ ([SHULPHQW SDUWLFLSDQWY PD\ QRW KDYH
LQIRUPDWLRQ DERXW SUREDELOLW\ DQG PRQH\ DW VWD
PRWLYDWHG WR FRPSXWH DQG FRPSDUH H[SHFWHG XWL
HYDOXDWLQJ GHFELVLRQV LQ WKH DEVHQFH RI LQIRUPDW
PDNH VRPHZKDW LQWXLWLYH MXGJPHQWY DQG WKHVH S
HDQFKRUYT IRU SRVW RXWFRPH MXGJPHQWY ZLWK VRPH
IDFW WKDW LW LV QRZ NQRZQ WKDW WKH RXWERPH ZDV
UHDVRQDEOH WR XVH RXWFRPH LQIRUPDWLRQ DV D KHX
EDVHG RQ DQ DVVXPSWLRQ WKDW RQ DYHUDJH EDG GHF

IROORZHG E\ EDG RXWFRPHV ZKLOH JRRG GHFLVLRQV DI



RWFRPHY :KLOVW WKLV PD\ QRW DOZD\V EH WUXH IRU HY
RYHU D OLIHWLPH RI GHFLVLRQ PDNLQJ DQG OHDUQL(
VKRXOG EH DEOH WR JHW D VHQVH RI ZKDW FRQVWLWXWH

VLWXDWLRQV

,Q ([SHULPHQW ZH IRXQG QR HIIHFW RI MDFNSRW VL]H L
SDUWLFLSDQWYV FRXOG JDPEOH IRU D MDFNSRW DV ODUJH
VRPHZKDW UHOXFWDQW WR DFFHSW WKH JDPEOH DQG DI\
DGMXVWHG WKHLU SHUFHSWLRQV Rl WKH TXDOLW\ RI WKH
XQH[SHFWHG 2QH ZRXOG LPDJLQH WKDW HYHQ ZLWK D
ZRUWK ULVNLQJ .. WR ZLQ .. PLOOLRQ UHJDUGOHVV R
MXVWLILDEOH FKRLFH WR DFFHSW WKH JDPEOH DQG WU\ V
PRQH\ :KHQ GLYLGLQJ WKH VDPSOH LQWR H[SHULPHQWDC
VDPSOH VL]HV PD\ KDYH EHHQ WRR VPDOO WR GHWHEW DC
DOVR KDYH EHHQ WKH FDVH WKDW IRU VWXGHQW SDUWLF
PRQH\ WR ULVN HYHQ IRU WKH FKDQFH RI LQFUHDVLQJ Wt
PLJKW WKHUHIRUH H[SORUH ZKHWKHU WKH VDPH SDWWHU:
KDYH D VPDOOHU DPRXQW RI PRQH\ WR JDPEOH DZD\ H J
WKH TXL] ZKHQ WKH MDENSRW LV HYHQ ODUJHU WKDQ
FKDQFHV RI ZLQQLQJ WKH MDFNSRW DUH JUHDWHU H J U]

VL[ WR ZLQ

,Q WHUPV RI GHYHORSLQJ '"HFLVLRQ -XVWLILFDWLRQ 7KHR
HYLGHQFH LQ ERWK H[SHULPHQWYV WR VXSSRUW WKH SURS
LQIOXHQFH RQ WKH GHFLVLRQ VHOI EODPH UHJUHW FRPS

ZKHUH ZKHQ WKHUH ZDV D VWURQJ MXVWLILFDWLRQ IRU \



SDWLFLSDQWY GLG DSSHDU WR GLVWLQJXLVK EHWZHHQ
RXWFRPH UHJUHW DV JUHDWHU WKDQ WKHLU GHFLVLRQ
ZDV RQO\ WKH FDVH ZKHUH QHJDWLYH RXWFRPHV ZHUH
ERWK FRPSRQHQWY RI UHJUHW ZHUH UDWHG HTXDOO\ L
DSSHDUV WKHUHIRUH WKDW ZKHQ D FKRLFH WXUQV RXW
FRQVLGHU SRVW KRF ZKHWKHU RU QRW WKHLU GHFLVLR
WKH RXWFRPH LV QRW UHJUHWWDEOH SHUKDSV WKHUH
WKH GHFLVLRQ WKDW OHDG XS WR LW RU KRZ RQH IHHO

RXWFRPH

7R GDWH '-7 KDV QRW VSHFLILHG ZKHWKHU WKH WZR FF
DV LQGHSHQGHQW RU LQWHU UHODWHG 3UHYLRXV UHV
WKH WZR FRPSRQHQWY DSSHDU WR EH VRPHZKDW LQWH
UDWKHU WKDQ EHLQJ WRWDOO\ LQGHSHQGHQW 7KH UH
IXUWKHU VXSSRUW IRU WKLV YLHZ VLQFH WKH YDOHQF
SDUWLFLSDQWVY SHUFHSWLRQV RI GHFLVLRQ TXDOLW\

WR GHFLVLRQ VHOI EODPH UHJUHW 7KXV LW ZRXOG D
WKH GHFLVLRQ SURFHVV LQGHSHQGHQWO\ RI LWV FRQV
DIIHFWV ERWK FRPSRQHQWYVY RI UHJUHW SDUWLEXODUO
UHJUHWV WKH RXWFRPH LWVHOI EXW PD\ DOVR UHFRQV
WKH OLJKW RI WKH REWDLQHG RXWFRPH DQG WKLV PD\

UHODWHG UHJUHW 3HRSOH PD\ WKHUHIRUH EODPH WKH
WKRXJK LW PD\ KDYH EHHQ SHUIHFWO\ MXVWLILDEOH LQ

REVHUYDWLRQ WKDW LW WXUQHG RXW EDGO\



$OWKRXQ@ JHQHUDO LW PD\ EH D UHDVRQDEOH VWUDWHJ\ W
RXWFRPHVY LQ FDVHV ZKHUH LQGLYLGXDOV KDYH PDGH Wt
VWLOO WXUQHG RXW EDGO\ HPSOR\LQJ WKLV W\SH RI KHX
PD\ FKDQJH WKH FKRLFH WKH\ PDNH EHFDXVH WKHLU MXG.
EHHQ WDLQWHG E\ WKH ZD\ LW WXUQHG RXW RQ WKDW RF
XQMXVWLILDEOH GHFLVLRQ KDV IRUWXLWRXVO\ WXUQHG F
WKH TXDOLW\ RI WKH GHFLVLRQ WKH\ PDGH DQG WKXV PD!
VLPSO\ EHFDXVH WKHLU H[SHULHQFH VKRZV WKDW LW WXL
DW OHDVW LQ SDUW ZKLOH VRPH LQGLYLGXDOV FRQWLQ:
UHJDUGHG DV EDG LQ SULQFLSOH HJ VPRNLQJ FLIDUHW!
KDV QHYHU UHVXOWHG LQ D UHJUHWWDEOH RXWFRPH DQG
JRRG MXVWLILDEOH VLQFH WR GDWH WKH\ KDYH GHULYHC

FKRLFH

)XWXUH UHVHDUFK PLIJIKW WKHUHIRUH ZLVK WR LQYHVWLJI
UHJUHW DQG GHFLVLRQ VHOI EODPH UHJUHW RQ VXEVHT
ZKHWKHU LW LV VSHFLILFDOO\ UHJUHW DERXW D EDG RXW
VLPSO\ DQ RYHUDOO IHHOLQJ RI UHJUHW WKDW GULYHV u

SLHWHUV LQ WHUPV RI VXEVHTXHQW FKRLFHV



SHIHUHQFHV

%DURQ - +HUVKH\ - & 2XWFRPH ELDV LQ GHFL

SHUVRQDOLW\ DQG 6RFLDO 3V\FKRORJ\

&RQQROO\ 7 =HHOHQEHUJ O SHIJUHW LQ GHFL)

LQ 3VI\FKRORJLFDO 6FLHQFH

YJHVWLQJIHU / $ WKHRU\ Rl FRIQLWLYH GLVVRQDQ

JLQXFDQH O/ $OKDNDPL $ 6ORYLF 3 -RKQVRQ 6

LQ MXGJPHQWYV RI ULVNV DQG EHQHILWY -RXUQDO RI %

JLVEKKRIl % JOLQGVLIKW A IRUHVLIJKW 7KH HIIH
MXGJPHQW XQGHU XQFHUWDLQW\ -RXUQDO RI ([SHULPF

DQG BHUIRUPDQFH

JLVEKKRIl % JRU WKRVH FRQGHPQHG WR VWXG\ W
6ORYLF $ 7YHUVN\ (GV -XGIJPHQW XQGHU XQFHUWLE

&DPEULGJH (QJODQG &DPEULGJH 8QLYHUVLW\ 3

*LOEHUW "7 3LQHO (& :LOVRQ 7' %OXPEHUJ 6 -
,PPXQH QHJOHFW $ VRXUFH RI GXUDELOLW\ ELDV LQ DI

SHUVRQDOLW\ DQG 6RFLDO 3V\FKRORJ\



+DZNLQV 6 ( +DVWLH 5 +LQGVLIKW %LDVHG MXGJI

RXWFRPHYVY DUH NQRZQ 3V\FKRORJLFDO %XOOHWLQ

,QPDQ - - =HHOHQEHUJ 0 5HJUHW LQ UHSHDW S)

GHFLVLRQV 7KH DWWHQXDWLQJ UROH RI GHFLVLRQ MXVW

OHOOHUV % &KRLFH DQG WKH UHODWLYH SOHDVXU|I

%XOOHWLQ

6FKzZDU] 1 (PRWLRQ FRJQLWLRQ DQG GHFLVLRQ PD

60RYLF 3 &LIJDUHWWH VPRNHUV 5DWLRQDO DFWRU
(G 6PRNLQJ 5LVN SHUFHSWLRQ DQG SROLF\ 7KRXVDQ

3XEOLFDWLRQV ,QF

7TRONLHQ -55 7KH 7RUG RI WKH 5LQJV 7KH 7ZR 7R

$OOHQ 8QZLQ 3XEOLVKHUV /LPLWHG

7\ANRFLQVNL 2 ( , QOHYHU KDG D FKDQFH 8VLQJ KLQ«

GLVDSSRLQWPHQWY 3HUVRQDOLW\ DQG 6RFLDO 3V\FKROF

'ULJKW & $\WRQ 3A 'MHPDO & '"HFLVLRQ -XVWLII
HISORUDWLRQ RI WKH UHODWLRQVKLS EHWZHHQ WKH WZR

SUHSDUDWLRQ



=MRQF 5 % JHHOLQJ DQG WKLQNLQJ 3UHIHUHQF

S3V\FKRORJLVW

=HHOHQEHUJ 0 D $QWLFLSDWHG UHJUHW H[SHFW

GHFLVLRQ PDNLQJ -RXUQDO RI %HKDYLRUDO 'HFLVLRQ

=HHOHQEHUJ O E 7KH XVH RI FU\LQJ RYHU VSLOO

DQG IXQFWLRQDOLW\ RI UHJUHW 3KLORVRSKLFDO 3V\FI

=HHOHQEHUJ O YDQ 'LMN :: ODQVWHDG $ 6 5 Y DC

H[SHULHQFH RI UHJUHW DQG GLVDSSRLQWPHQW &RJQL

=HHOHQEHUJ O SLHWHUV 5 &RPSDULQJ VHUYL

EHHQ %HKDYLRUDO UHVSRQVHV WR UHJUHW DQG GLVD:!



&KWOSWHU

:KDW GR SHRSOH LGHQWLI\ DV WKHL
DG GHFLVLRQV RU EDG RXWEFR



5811,1* +($' %,**(67 5(*5(76 '(&,6,216 25 287&20(6"

:KDW GR SHRSOH LGHQWLI\ DV WKHLU ELJJHVW UHJUHW®

&KULV :ULJKW 3HWHU $\WRQ

&LW\ 8QLYHUVLW\ /RQGRQ

&KULV :ULJKW DQG 3HWHU $\WRQ 'HSDUWPHQW RI 3V\FKR(

5HVHDUFK IXQGHG E\ (QJLQHHULQJ 3K\VLFDO 6FLHQFHYV ¢
5HVHDUFK 6WXGHQWVKLS $ZDUG 1XPEHU DQG WKH 'H!
5HVHDUFK &ROODERUDWLRQ ',5& 3URMHFW &RUUHVSRQ(
EH DGGUHVVHG WR &KULV :ULJKW 'HSDUWPHQW RI 3V\FKR
6TXDUH /RQGRQ (& ,9 2+% 8QLWHG .LQJGRP 7HOHSKRQH
(OHFWURQLF PDSL® AD\RMW AFH@W DR X N

3 $\WRQ#FLW\ DF XN



$SEVWFW

'HFLVLRQ UHVHDUFKHUV DQG VRFLDO SV\FKRORJLVWV K
WZR HPRWLRQV UHJUHW DQG GLVDSSRLQWPHQW ORUH
'-7 KDV LGHQWLILHG WZR FRUH FRPSRQHQWYV RI UHJUH
UHJUHW DERXW EDG RXWFRPHV 3UHYLRXV VFHQDULR E
UDWHG WKHLU LPDJLQHG RXWFRPH UHODWHG UHJUHW D
UHODWHG UHJUHW 7KH FXUUHQW VWXG\ LQYHVWLJDWH
UHJUHWV DUH 7ZR LQGHSHQGHQW UDWHUV FRGHG TXR!
WR LQGLYLGXDOVY ELJJHVW RU JUHDWHVW UHJUHWYV 7
PRUH IUHTXHQWO\ LGHQWLILHG UHJUHWV DERXW EDG R
GHFLVLRQV +RZHYHU WKH\ VHHPHG WR XVH WKH WHUP
ZRXOG GHILQH DV pGLVDSSRLQWPHQWY :KHQ FRGLQJ L
DQG GLVDSSRLQWPHQWY WKH PRVW FRPPRQO\ UHSRUW
GLVDSSRLQWPHQWY ZLWK QR GLIIHUHQFH LQ WKH IUHT

UHJUHWY ,PSOLFDWLRQV IRU GHFLVLRQ UHVHDUFK DQC

.H\ZRUGV 5HJUHW FKRLFH 'HFLVLRQ -XVWLILFDWLRQ

GLVDSSRLQWPHQW



S QWURGXFWLRQ

6RFLDO SV\FKRORJ\ KDV SURSRVHG WKDW WKHUH DUH WZF
SURFHVV LQIRUPDWLRQ 'XDO SURFHVV WKHRULHV H J 3t
&KDLNHQ (SVWHLQ 3DFLQL 'HQHV 5DM +HLHU C
SULPDULO\ DQDO\WLF UDWLRQDO PDNLQJ XVH RI ORJLF D
HI[SHULHQWLDO LQWXLWLYH XVLQJ DIIHFWLYH DQG DVVRF
DQDO\WLF DSSURDFK PD\ EH LPSRUWDQW LQ PDQ\ GHFLVLI
ERWK FRIQLWLYH UHVRXUFHV DQG WLPH ,Q FRQWUDVW 3
TXLFNHU HDVLHU DQG PRUH HIILFLHQW ZD\ WR QDYLJDWH
VRPHWLPHY GDQJHURXVY ZRUOG" 6ORYLF S SHVHD
'DPDVLR VXJJHVWYV WKDW WKH DELOLW\ WR DFFHVV HPRWI

LV HVVHQWLDO WR HIIHFWLYH GHFLVLRQ PDNLQJ 'DPDVLR

SHFHQWO\ GHFLVLRQ UHVHDUFKHUV KDYH EHJXQ WR H[SOF
LQGLYLGXDOVY FKRLFHV 6FKZDU] OXFK RI WKLV ERG
WZR VSHFLILF HPRWLRQV UHJUHW DQG GLVDSSRLQWPHQ
FRPPRQ FKDUDFWHULVWLFVY ERWK DUH FRPPRQ QHJDWLY}H
FRIQLWLYH SURFHVV WKDW LV HYRNHG E\ DQ XQIDYRXUDE
GLVWLQJXLVK EHWZHHQ WKHP EHFDXVH RI REVHUYHG GLII
UHSRUW WKHLU H[SHULHQFHV RI WKH WZR HPRWLRQV YDC
=HHOHQEHUJ YDQ 'LMN ODQVWHDG YDQ GHU 30LJW

30LJW ODQVWHDG YDQ (PSHOHQ BS5HLQGHUPDQ SRVF
JULMGD .XLSHUV WHU 6FKXUH ,Q DGGLWLRQ LW KL

GLVDSSRLQWPHQW DUH H[SHULHQFHG XQGHU GLIIHUHQW F



VXEVHTXHQW GHFLVLRQ PDNLQJ =HHOHQEHUJ YDQ 'LMI

DQG EHKDYLRXU =HHOHQEHUJ SLHWHUV

5HJUHW LV SURSRVHG WR EH H[SHULHQFHG ZKHQ D SHU
PLJKW KDYH EHHQ EHWWHU LI WKH\ KDG DFWHG GLIIHUH
LV RIWHQ IHOW ZKHQ D GHFLVLRQ WXUQV RXW EDGO\ DC
WKH REWDLQHG RXWFRPH ZLWK DQ DOWHUQDWLYH RXW
ZRXOG KDYH RFEXUUHG LI WKH\ KDG FKRVHQ GLIIHUHQW
YDQ GHU 30LJW 7KLV FRIJQLWLYH SURFHVV ZKHUFL
KDYH EHHQ LV NQRZQ DV PFRXQWHUIDFWXDO WKLQNLQ.
*OHLFKHU 6WUDWKPDQ ,Q WKH OLWHUDWXUH UH
ZLWK VLWXDWLRQV ZKHUH WKH SHUVRQ KDV VRPH FRQW
DQG WKH\ PD\ WKHUHIRUH IHHO UHVSRQVLEOH WR VRPH
REWDLQHG YDQ 'LMN =HHOHQEHUJ D JULMGD HW D
PDNLQJ D EDG GHFLVLRQ =HHOHQEHUJ YDQ 'LMN O0DQV
LQGLYLGXDO FRQFOXGHV WKDW WKH QHJDWLYH RXWERF
KDG PDGH D GLIIHUHQW FKRLFH 7KLV UHDOLVDWLRQ L\
FKDUDFWHULVWLF uVLQNLQJ IHHOLQJY DQG WKRXJKW SI
WKH\ VKRXOG KDYH NQRZQ EHWWHU KDYH PDGH D PLVW
UHVXOW WKH\ ZDQW WR XQGR WKH HYHQWY DQG KDYH |
PLVWDNH RU LPSURYH WKHLU SHUIRUPDQFH E\ GRLQJ VI

=HHOHQEHUJ YDQ 'LMN ODQVWHDG YDQ GHU 30LJ
UHJUHW LQYROYHV D NLQG RI PHQWDO USRVW PRUWHPT
KDSSHQHG SDUWLFXODUO\ IRFXVLQJ RQ WKHLU RZQ FR:
QHJDWLYH RXWFRPH DQG FRQVLGHUV KRZ WKHLU EHKD

‘LMN =HHOHQEHUJ D $FFRUGLQJ WR =HHOHQEHUJ



URHW PD\ EH XQSOHDVDQW LW PD\ DOVR EH DGDSWLYH \
RSSRUWXQLW\ WR OHDUQ IURP WKHLU PLVWDNH DQG DSSC
GHFLVLRQ PDNLQJ 6WXGLHV FRQGXFWHG E\ =HHOHQEHUJ
VXJIJHVWHG WKDW WKH H[SHULHQFH RI UHJUHW RYHU D FK
GHVLUH WR VZLWFK WR DQ DOWHUQDWLYH VHUYLFH SURY

WR FKDQJH WKHLU FKRLFH

'LVDSSRLQWPHQW LV D IUHTXHQWO\ H[SHULHQFHG HPRWLI
RXWFRPH GRHV QRW PDWFK XS WR H[SHFWDWLRQV RU ZKH
%HOO =HHOHQEHUJ YDQ 'LMN ODQVWHDG YDQ GHU
GLVDSSRLQWPHQW DOVR LQYROYHV FRXQWHUIDFWXDO WK
PLJKW KDYH EHHQY EXW UDWKHU WKDQ XQGRLQJ RQHTV
WKH FRXQWHUIDFWXDO WKRXJKWV W\SLFDOO\ XQGR WKH F
VLWXDWLRQ RU WKH VWDWH RI WKH ZRUOG WKDW LV WK
RXWFRPH ZDV FDXVHG E\ H{WHUQDO IDFWRUV WKDW ZHUH
QRW UHVSRQVLEOH =HHOHQEHUJ YDQ 'LMN YDQ GHU 30L
&RPSDUHG WR UHJUHW UHVHDUFK VXJJHVWV WKDW WKH F
TXDOLWDWLYHO\ GLIIHUHQW DQG WKH HPRWLRQ DSSHDUYV
WKLQNLQJ DQG EHKDYLRXU =HHOHQEHUJ YDQ 'LMN 0DQV
=HHOHQEHUJ 3LHWHUYV =HHOHQEHUJ YDQ 'LMN 0D
IRXQG WKDW ZKHQ DVNHG WR UHFDOO RFFDVLRQV ZKHQ V
SDUWLFLSDQWVY UHVSRQVHY LQGLFDWHG WKDW WKH HPR
SRZHUOHVVQHVV DQG D GHVLUH WR WXUQ DZD\ IURP WKH
WKH HYHQWY WR VHH LI WKHUH ZDV VRPHWKLQJ WKH\ FRX
ZKLFK SURPRWHYV D GHVLUH WR WU\ DJDLQ WKH H[SHULHGC

SbDuDO\VLQJ" =HHOHQEHUJ YDQ 'LMN ODQVWHDG YDQ G|



FRQVXEHHKDYLRXU VWXGLHY FRQGXFWHG E\ =HHOHQEHU
H[SHULHQFH RI GLVDSSRLQWPHQW RYHU VHUYLFH GHOL
EHKDYLRXU ZKHUHE\ D GLVVDWLVILHG FRQVXPHU LV PR

QHWZRUN DERXW WKH EDG H[SHULHQFH UDWKHU WKDQ

1RW RQO\ GR H[SHULHQFHG HPRWLRQV LQIOXHQFH IXWX
5HJUHW 7KHRU\ %HOO IRRPHVY 6XJGHQ DQG

IRRPHVY 6XJGHQ WKDW LQGLYLGXDOV FDQ DQYV
UHJUHW DVVRFLDWHG ZLWK GLIIHUHQW RXWFRPHV DQG
DFFRXQW ZKHQ FKRLFHV DUH PDGH RSWLQJ IRU FRXUVI
OHDVW QHJDWLYH DIIHFW $ ERG\ Rl UHVHDUFK DSSHDU

D =HHOHQEHUJ SLHWHUYV

ORUH UHFHQWO\ UHVHDUFKHUV KDYH EHJXQ WR GLVWLC
GLVDSSRLQWPHQW DQG UHJUHW DQG WKH SURFHVVHV W
=HHOHQEHUJ E KDYH DUJXHG WKHUH DUH WZR YDU
UHODWHG WR GLVFRQILUPHG H[SHFWDQFLHYV RQH WKD
GRZQ RU IDLOV WR PHHW \RXU H[SHFWDWLRQV SHUVRQ
WKDW RFFXUV ZKHQ DQ RXWFRPH LV QRW DV SOHDVXUD
HISHFWDWLRQV RXWFRPH UHODWHG GLVDSSRLQWPHQW
E WKHUH LV D QHHG WR EH VSHFLILF DERXW ZKLFK
WDONLQJ DERXW VLQFH WKH WZR W\SHV RI GLVDSSRLQ
DOVR DVVRFLDWHG ZLWK GLVWLQFW DSSUDLVDO SDWW€E

GLIITHUHQW VLWXDWLRQV



Q UHODWLRQ WR UHJUHW 'HFLVLRQ -XVWLILFDWLRQ 7KHR
WKHUH DUH WZR 3FRUH FRPSRQHQWYV " RI UHJUHW LQ GHFL

2QH FRPSRQHQW LQYROYHV WKH HYDOXDWLRQ RI WK
FRPSDULQJ WKH REWDLQHG RXWFRPH ZLWK VRPH NLQG RI
RXWFRPH RI D IRUHJRQH RSWLRQ RU DQ H[SHFWHG RU LPLC
UHYHDOV WKDW WKH REWDLQHG RXWFRPH LV UHODWLYHO!
FRPSRQHQW RI UHJUHW UHODWHY WR D HMEDG RXWFRPHY |
FRPSRQHQW RI UHJUHW SURSRVHG E\ '-7 LQYROYHV DQ HY
UHWURVSHFW WKH LQGLYLGXDO PD\ IHHO WKHLU FKRLFH
SRRU TXDOLW\ DQG EHFDXVH WKH\ PDGH WKLV MEDG GHFL
IRU WKH HYHQWYV $FFRUGLQJ WR '-7 WKH WZR FRPSRQHOQ
RI UHJUHW EXW QHHG QRW QHFHVVDULO\ FR RFFXU )RU H
WXUQ RXW UHODWLYHO\ ZHOO DQG WKXV WKH GHFLVLRQ F
UHODWHG UHJUHWYT EXW PD\ VWLOO IHHO UHJUHW DERXW
VLWXDWLRQ WKH\ PD\ IHHO WKH\ PDGH D SHUIHFWO\ MXVV
RXWFRPH ZDV EDG DQG WKXV WKH GHFLVLRQ PDNHU ZRXO
OLWWOH RU QR UHJUHW DERXW WKH GHFLVLRQ WKDW SUH
ERWK W\SHV Rl UHJUHW ZKHQ WKH RXWFRPH LV EDG DQGC

MXVWLILHG

$ VHULHV RI H[SHULPHQWYV RIIHUV VRPH VXSSRUW IRU WKt
"ULJKW $\WRQ 'MHPDO IRXQG WKDW LQ JHQHUDO S
LPDJLQHG RXWFRPH UHODWHG UHJUHW DV VOLJKWO\ PRL
GHFLVLRQ UHODWHG UHJUHW WKH IDFW WKDW WKH WZR
VXJIJHVW WKH\ DUH VRPHZKDW GLVWLQFW )RU VRPH EXW

WKDW GHFLVLRQ UHODWHG VHOI EODPH UHJUHW ZDV UHC



GHLVLRQV ZHUH VWURQJO\ MXVWLILHG DV K\SRWKHVLV
WHQGHG RYHUDOO WR EH JUHDWHU WKDQ GHFLVLRQ UH
GLVVRQDQFH )HVWLQJHU RU WKH 3SV\FKRORJLFDO
*LOEHUW 3LQHO :LOVRQ %OXPEHUJ :KHDWOH\ Z
VXEFRQVFLRXVO\ PRWLYDWHG WR GLVWRUW LQIRUPDW

FRQFHSW DQG UHSDLU WKHLU PRRG RU SV\FKRORJLFDO

W LV LPSRUWDQW WR QRWH KRZHYHU WKDW WKH UHV.
ODUJH SURSRUWLRQ RI WKH UHVHDUFK LQ WKH DUHD :
LQ ZKLFK SHRSOH LPDJLQHG WKHPVHOYHV LQ VLWXDWL
WXUQHG RXW EDGO\ ,PDJLQHG HPRWLRQDO H[SHULHQF
EH TXDOLWDWLYHO\ GLITHUHQW WR WKRVH UHDOO\ H[SH
WKDW ZKHQ DQWLFLSDWLQJ IXWXUH DIIHFW RU LPDJLQL

LQGLYLGXDOV WHQG WR PLVSUHGLFW WKH GXUDWLRQ D

HPRWLRQV $\WRQ 1DVHHP 3RWW YDQ %RYHQ :Kl1
:LOVRQ *LOEHUW HW DO %ULFNPDQ &RDWHYV
DGGLWLRQ 'DPDVLR UHSRUWYV WKDW VRPH QHXURC

PDNH VRXQG FKRLFHVY DQG GHFLVLRQV DQG LQ VRPH FIL
ZHUH QRQHWKHOHVY DEOH WR PDNH JRRG GHFLVLRQV Z

VFHQDULRYV

W ZRX0G WKHUHIRUH VHHP LPSRUWDQW WR GHWHUPLQ
EHWZHHQ UHJUHW DERXW EDG GHFLVLRQV DQG UHJUHW
GHFLVLRQ PDNLQJ DQRG LI WKH\ GR ZKHWKHU WKH\ W
UHJUHW WKDQ GHFLVLRQ UHODWHG UHJUHW LQ WKH ZD\

KDYH VXJIJHVWHG W ZRXOG DOVR EH RI LQWHUHVW WR



EHWHQ VSHFLILF HPRWLRQV LQ WKH ZD\ WKDW UHVHDUFK'
RXWFRPH UHODWHG UHJUHW ZRXOG VHHP WR VKDUH D FRF
IDOOV EHORZ H[SHFWDWLRQV $V \HW '-7 KDV QRW FOHDL
HPRWLRQV PLJKW GLIIHU SDUWLFXODUO\ DV WKH FRPSRQ
DSSHDUV WR HQFRPSDVV WKH VHQVH RI VHOI EODPH RYHU
EHLQJ VRPHZKDW UHVSRQVLEOH IRU WKH HYHQWY 'LFWLF
WKH ZRUGYV FRPPRQ XVDJH LQ WKH (QJOLVK ODQJXDJH V>

HOHPHQW RI GLVDSSRLQWPHQW )RU H[DPSOH 7KH &RQFL

(QJOLVK WK (GLWLRQ $0OO0OHQ GHILQHV WKH QRXQ W
UHSHQWDQFH GLVDSSRLQWPHQW HWF ~ RU 3DQ H[SUH
DQ RFFXUUHQFH LQDELOLW\ WR FRPSO\ HWEF ~ ,QGHHG

WR KDYH DFNQRZOHGJHG WKLV SRVVLELOLW\ ZKHQ WKH\ V

8 QUGHU WR H[SHULHQFH UHJUHW ZH VXJJHVW RQH QRW RQO\ KDV
RXWFRPH DV QHJDWLYH EXW RQH DOVR KDV WR UHDOLVH WKDW WKH
UHVXOWHGIURP RU FRXOG KDYH EHHQ SUHYHQWHG E\ RQHYV RZQ E
VXJIHVWYV WKDW GLVDSSRLQWPHQW LV WKH PRUH JHQHUDO HPRWLRC
H[SHULHQFHG LQ FDVHV ZKHUH WKH GLVDSSRLQWLQJ RXWFRPH LV D\

=HHOHQEHUJ YDQ 'LMN ODQVWHDG YDQ GHU

,Q WKH VHULHV RI SDSHUV DGGUHVVLQJ WKH LVVXH RI WK
UHVSRQVLELOLW\ &RQQROO\ 2UGRQH] DQG =HHOHQ!

DOVR FRQVLGHU WKH SRVVLELOLW\ WKDW SHRSOH LQ
WHUPV MUHJUHWYT DQG PGLVDSSRLQWPHQWY LQ GLIIHUHQ)\
HUHJUHWY PD\ EH XVHG LQ $PHULFDQ (QJOLVK WR LQFOXG

DYRLGHG EXW IRU ZKLFK WKH LQGLYLGXDO FDQQRW EH KH

*LORYLFK OHGYHF FDWHJRULVHG ZKDW LQGLYLGXDO



Q WHUPV RI ZKHWKHU WKH\ GLVFXVVHG DFWLRQV RU LC
UHJUHWWDEOH FKRLFHVY DQG UHJUHWWDEOH RXWFRPHV
H[SORUH WZR LVVXHV )LUVWO\ ZKHWKHU SHRSOH WHQ
K\SRWKHVLVHG FRPSRQHQWYVY RI UHJUHW DQG PRUH IUH"

GHFLVLRQV ZKHQ WKH\ UHIOHFW RQ WKHLU RZQ MELJJH)

2QH PLJKW H[SHFW EDVHG RQ :ULJKW HW DO 1V VF
UHJUHW WHQGY WR EH PRUH LQWHQVH WKDQ GHFLVLRQ
EDG RXWFRPHV WKDQ EDG GHFLVLRQV G6HFRQGO\ WKH
DERXW WKHLU RZQ UHJUHWYV SHRSOH DOVR PHQWLRQ R
XQUHODWHG WR WKHLU RZQ GHFLVLRQV ZKLFK UHVHD
MGLVDSSRLQWPHQWVY %RWK RI WKHVH LVVXHV ZRXOG
IXUWKHU GHYHORSPHQW RI '"HFLVLRQ -XVWLILFDWLRQ 7
UHVHDUFKHUV FDQ EH ZKHQ WKH\ DVN SDUWLFLSDQWYV |
H[SHULHQFHVY Rl UHJUHW DQG GLVDSSRLQWPHQW WKDW

ODQJXDJHY

OHWKRG

SBURFHGXUH DQG PDWHULDOV

6WLPXOL ZHUH GRZQORDGHG IURP WKH ,QIR7UDF &XVWHF
*XbuGLDQ 8QOLPLWHG GDWDEDVH 7KH WZR GDWDEDVH
QDWLRQDO GDLO\ QHZVSDSHUV DQG 6XQGD\ QHZVSDSHU
7KH 'DLO\ ODLO 7KH *XDUGLDQ 7KH ,QGHSHQGHQW 7K

7LPHV 7KH ,QGHSHQGHQW 6XQGD\ 7KH ODLO RQ 6XQGD!



/LPHYV 7KH GDWDEDVHYV ZHUH VHDUFKHG IRU DUWLFOHYV V
IURP RQzZDUGV QHLWKHU GDWDEDVH LQFOXGHV IXOO V
LQLWLDO VHDUFK RQ WKH ZRUG UHJUHW JHQHUDWHG D W
WKHUHIRUH UHILQHG DQG WKH GDWDEDVHY ZHUH VHDUFKF

MIJUHDWHVW UHJUHWY 7KHVH VHDUFKHYVY JHQHUDWHG D WH

,Q VRPH FDVHV WKH VDPH UHJUHW VWDWHPHQW KDG EHH(
QHZVSDSHU VRXUFH LQ VXFK FDVHV RQO\ RQH FRS\ RI' W
FRGLQJ $UWLFOHV ZHUH DOVR H[FOXGHG IURP WKH DQDO
UHIHUULQJ WR DQ pLPDJLQHGY RU pK\SRWKHWLFDOY UHJU
7 VJUHDWHVW UHJUHW’ LIl WKH VWDWHPHQW ZDV FOHDUC

LIl WKH LQWHUYLHZHH UHVSRQGHG WKDW WKH\ KDG QR UF

$ FRS\ RI WKH DUWLFOH zDV UHWULHYHG IURP WKH GDWDE
ZRUGV pELJIJHVW UHJUHWY RU pJUHDWHVW UHJUHWY ZDV L
IHDWXUH ZDV WKHQ H[WUDFWHG DQG FRSLHG RQWR D VWL

VWLPXOXV VKHHW FRQWDLQHG LQIRUPDWLRQ DERXW RQH

D WKH WLWOH RI WKH DUWLFOH RU IHDWXUH
E WKH VRXUFH RI WKH LWHP QHZVSDSHU QDPH DQG D>
F WKH GDWH WKH DUWLFOH ZDV SXEOLVKHG
G D VXPPDU\ RI WKH FRQWHQW RI WKH ZKROH DUWLFOl

FRQWH[W RI WKH UHJUHW H[WUDFW
H D YHUEDWLP TXRWH RI WKH ELJJHVW UHJUHW RU J
I D VHULHV RI WLFN ER[HV E\ ZKLFK UDWHUV FRXOG LC

VHH EHORZ



7ZR UHVHDUFKHUV ZKR ZHUH IDPLOLDU ZLWK WKH FRL
'"HFLVLRQ -XVWLILFDWLRQ 7KHRU\ &RQQROO\ =HHOHQE
VWLPXOL WKDW KDG EHHQ H[WUDFWHG IURP WKH GDWD
VKHHW DQG FRGH WKH pUHJUHW LWHP VHOHFWLQJ IUR

WKH RQH ZKLFK WKH\ WKRXJKW ZDV PRVW DSSOLFDEOH

SHJUHW WKH GHFLVLRQ RU FKRLFH
SHIJUHW WKH RXWFRPH WKDW IROORZHG WKHLU RZ(
5SHIJUHW WKH RXWFRPH WKDW ZDV EH\RQG WKHLU R

'RQ W NQRZ FDQ W GHWHUPLQH

7TKH FRGLQJ FDWHJRULHYVY ZHUH GHILQHG LQ GHWDLO EH
GHILQLWLRQV ZHUH EDVHG RQ WKH UHVHDUFK OLWHUDYV
IRXUWK RSWLRQ ZDV LQFOXGHG RQ WKH VWLPXOXV VKH
WKH UDWHUY ZHUH XQDEOH WR FDWHJRULVH WKH UHJU}
HQRXJK LQIRUPDWLRQ LQ WKH DUWLFOH RU HIWUDFW R
ZKLFK FDWHJRU\ LW EHVW ILWWHG ,Q DGGLWLRQ WR FI

DOVR LQGHSHQGHQWO\ UDWHG HDFK VWLPXOXV RQ WKH

D (DVH RI FDWHJRULVDWLRQ +RZ HDV\ ZDV LW WR GF
DUWLFOH LV UHIHUULQJ WR" 9HU\ HDV\ WR GHWHU
E &RQILGHQFH LQ FDWHJRULVDWLRQ +RZ FRQILGHQW
ER[" 1RW DW DOO FRQILGHQW 7RWDOO\ FRQ

RI WKH VFDOH



7/KH FDWHJRU\ DVVLIJQHG WR HDFK UHJUHW LWHP E\ HDFK
6366 VSUHDGVKHHW WRJIJHWKHU ZLWK WKH UHOHYDQW HD
FDWHJRULVDWLRQ UDWLQJV ,QIRUPDWLRQ ZDV DOVR UHF
RI SXEOLFDWLRQ DQG VRXUFH RI WKH LWHP WKH JHQGHU

ZKHUH LW ZDV SRVVLEOH WR GHWHUPLQH WKLV IURP WKH

7KH WZR UDWHUVY FRGLQJV ZHUH FRPSDUHG LQLWLDOO\
WKHUH 2DV GLVDJUHHPHQW DERXW WKH FDWHJRULVDWLRC(
RSLQLRQ ZHUH UHVROYHG LQ D PHHWLQJ EHWZHHQ WKH U
UHDVRQLQJ EHKLQG WKHLU FKRLFH RI FDWHJRU\ :KHUH D
WKH LWHPV ZHUH FRGHG DV 'RQ W NQRZ DQG H[FOXGHG |

FRGLQJ DJUHHG IRU HDFK RI WKH UHJUHW LWHPV ZDV DGG

SHVXOWYV

7KH WZR UDWHUVY UHDFKHG DJUHHPHQW RQ WKH FRGLQJ II
DQG WKHVH ZHUH LQFOXGHG LQ WKH DQDO\VLV )RU WZHC
UHDFK DJUHHPHQW RU DJUHHG RQ D 'RQ W NQRZ FRGLQJ

I[URP WKH DQDO\VLYV

7TDEOH DQG )LIXUH VKRZ WKH IUHTXHQFLHYVY RI LWHP\
D GHFLVLRQ DQG LWHPV FRGHG DV UHODWLQJ WR UHJUHW
WKHLU RZQ FKRLFH RU QRW SHIJUHWYV DERXW RXWFRPHV

PHOQWLRQHG LQ WKH DUWLFOHV WKDQ UHJUHWY DERXW GF



7TDEOH
SHUFHQWDJHY DQG I[UHTXHQFLHVY Rl UHJUHW LWHPV FRGHC

DQG UHJUHWY DERXW RXWFRPHYV

SHIJUHWYV DERXWHWY DERXRWDOV
EDGHFLVLR@WG RXWFRPHV
2BVHUYHG SHUFHQWDJH RI FDVHYV
([SHFWHG SHUFHQWDJH RI FDVHV
2EVHUYHG IUHTXHQF\

([SHFWHG IUHTXHQF\

1 RAWV ,Q WKLV DQDO\WLV pRXWFRPH UHJUHWVY UHIHU WR WKRVH WK

FKRLFH



YJLIXUH
5HODWLYH IUHTXHQFLHV RI LWHPV ZKHQ FRGHG DV MUHJUHW

HUHJUHWY DERXW DQ RXWFRPHT

5HJUHW D GHFLVLRQ

5HJUHW DQ RXWFRPH



wWwixw WKLV SUHIHUHQFH IRU LQWHUYLHZHHYVY WR LGHQWL

GHFLVLRQ ZDV VWDWLVWLFDOO\ VLIJQLILFDQW S

7TDEOH DQG )LIXUH VKRZ WKH IUHTXHQFLHV RI LWE
D FKRLFH RU GHFLVLRQ FDWHJRULVHG DV pPGHFLVLRQ LU
IROORZHG DQ LQGLYLGXDO V RZQ FKRLFH FDWHJRULVH
DQ RXWFRPH EH\RQG WKH LQGLYLGXDO V FRQWURO RU |
7KH PRVW [ UHTXHQW FDWHJRU\ DVVLIQHG WR WKH UHJL
2XWFRPH UHJUHWYV ZHUH VOLJKWO\ PRUH IUHTXHQW
DV LQWHUYLHZHHVY ELJIJHVW RU JUHDWHVW UHJUHYV
FRQILUPHG WKDW WKH GLVFUHSDQFLHVY EHWZHHQ REVH
GLVWULEXWLRQ RI LWHPV DFURVV WKH WKUHH FDWHJRL
S 7TKHUH ZzDV D WHQGHQF\ IRU SHRSOH WR Pt
EH\RQG WKHLU FRQWURO L H XQUHODWHG WR WKHLU F
ZHUH VSHDNLQJ DERXW WKHLU ELJJHVW RU JUHDWHVW |

PLIKW ODEHO WKHVH DV pGLVDSSRLQWPHQWVY UDWKHU

JLIXUHV D WR F JLYH H[DPSOHV RI UHJUHW LWHP
UHJUHWVY pRXWFRPH UHJUHWVY UHJUHW DERXW DQ R>
DQG PGLVDSSRLQWPHQWVY UHJUHW DERXW DQ RXWFRP

SHUVRQITV RZQ FKRLFH

SDWHUVY DYHUDJHG FRQILGHQFH LQ FDWHJRULVDWLRQ

$Q DYHUDJHG FRQILGHQFH UDWLQJ ZDV FRPSXWHG IR

LQGHSHQGHQW UDWHUV KDG LQLWLDOO\ DJUHHG RQ WK



7DEOH
SHUFHQWDJHY DQG IUHTXHQFLHV RI UHJUHW LWHPV FRGHC(

RXWFRPH UHJUHW DQG GLVDSSRLQWPHQW

'"HEVLRQ URXWHWRPH UHYDHBWRLQWPRWWO YV
2EVHUYHG RI FDVHYV
2EVHUYHG IUHTXHQF\
([SHFWHG IUHTXHQF\

SHVLGXDOV



YJLIXUH
5HODWLYH IUHTXHQFLHV Rl LWHPV ZKHQ FRGHG DV uGH|

DQG UGLVDSSRLQWPHQWVY



JLIXUH D

([DPSOHV Rl UHJUHW LWHPV IDOOLQJ LQWR WKH pGHFLVLRQ |

'"HFLVLRQ UHJUHWYV

JRU WZR \HDUV VWDUWLQJ LQ KH KDG D UHFXUULQJ SDUW DV /LVI
NRRN\ KDOIEURWKHU LQ p)ULHQGYV $V )UDQN -QU KH SHUVXDGHG 3K
VXUURJDWH PRWKHUIRU KLP "HVSLWH WKH H[SRVXUH S5LELVL UHJUHYV
RI'WKH ELJJHVW UHJUHWYV |, 1fYH KDG EHFDXVH LW EHFRPHY HPEDUUDVV
EH FRQWUROOHG RU PDQLSXODWHGIRUIHDU WKDW P\ FDUHHU LV JRL(

GRQWDNH D UROH °
$FWRU *LRYDQQL 5LELVL

M1IRHO UDFHG VDORRQ FDUV DV D VHPL SURIHVVLRQDO LQ WKH 6HYHQ
RIP\OLIH WKDWDQ WLGRQ PRWRU UDFLQJ "~ KH VD\V 3% XW P\ 79 FDUHH
RQ VR , ZHQW ZLWK WKDW , KDYH KDG D JR DW GULYLQJ UHFHQWO\ ZL)\
%HOO +H HYHQ VDLG KH WKRXJKW , FRXOG KDYH PDKkIHYB SVKRIIHVVLRQI

WLPH WR FRPPLW P\VHOIWR LW $QG , WKLQN ,fP SUREDEO\ SDVW LW |
1RHO (GPRQGV )RUPHU '- DQG 79 SUI

HIRW ORQJ DIWHU >WKHIDLOXUH RIKHU PDUULDJH WR PXVLFLDQ 1
IRXQG KHUVHOISUHIJIQDQW ZLWK %HVWIV FKLOG DQG GHFLGHG WR KDY
FKLOG DOUHDG\ DQG NQRRN PRWBG @QRWKHU DUHRUJE BDBQ KXQJ
RQIRU ZHHNV EHIRUH , ZHQW WKURXJK ZLWK LW KRSLQJ KH ZRXOG F
GLGQ+H UDQJ PH WZR ZHHNV ODWHU , WROG KLP ZKDW , KDG GRQH , .
VWDWH DERXW LWIRU\HDUV |,QIDFW |, YH QHYHUIRUJLYHQ P\VHOIIR
,WIV P\ ELJIJHVW UHJUHW " |

*HRUJLH (OOLV IRUPHU ORYHU RI IRRWED

W 2zbv WKH JUHDWHVW UHJUHW RI KLY ODWHU\HDUV WKDW KH JDYH X
4XHVWLRQ 7LPH LQ DIWHU D GHFDGH RISURPSWLQJIOXVWHUHG SR
GLVFORVXUHV 1

7TULEXWH WR EURDGFDVWHU 6LU

PBLWNHQ UHVHUYHV KLV JUHDWHVW UHJUHWIRU LQYROYLQJ KLV ZLIH
ZLWQHVYVY VWDWHPHQWYV IRU WKH OLEHO WULDO DJDLQVW 7KH *XDU
7THOHYLVLRQ VXSSRUWLQJ $LWNHQYV GLVLQIJHQXRXV FODLPV RYHU SI
5LW] 7R P\ HWHUQDO VKDPH , HYHQ JRW P\ ZLIH DQG GDXJKWHU WR E

ZLWQHVV VWDWHPHQWY VXSSRUWLQJ P\ OLH "~ KH DGGV 1
JRUPHU 7RU\ FDELQHW PLQLVWHU -RQ



JLIXUH E

([DPSOHV Rl UHJUHW LWHPV IDOOLQJ LQWR WKH pRXWFRPF

2XWFRPH UHJUHWY UHODWHG WR LQGLYLGXDO FKRLFH

M, Q (OWRQ VWXQQHG SDOV E\ VXGGHQO\ PDUU\LQJ *HUPDQ VRX
%ODXHO LQ 6\GQH\ $XVWUDOLD RQ 6W 9DOHQWLQH V 'D\ 7KH SDL
WKHLUIRXU\HDU PDUULDJH LV VWLOO KLV ELJJHVW UHJUHW  7KH\
\HDUV +H VDLG UHFHQWO\ 3 W ZDV EDVLFDOO\ GLVKRQHVW , ZDV
SHUVRQ , YH QRW PDGH XS ZLWK , KRSH RQH GD\ ZH FOORQBPH IULHQG
Lw ’

*D\ URFN VWDU 6LU (OWR

MOQFH ZKR EHJDQ OLIH DV D WUDLQHH DW WKH FOXE KDV DOZD\V 1
IRRWEDOO ZzDV TXLWWLQJ WKH +DPPHUV XQGHU D FORXG RIFRQWUI
DODQFKHVWHU 8QLWHG VKLUW LQ D QDWLRQDO QHZVSDSHU PRQWK
7UDIIRUG 'HVSLWH UXQQLQJ DJDXQWOHW RIKDWH HYHU\ WLPH KH
KDV DOzZD\V GHFODUHG KLV ORYHIRU WKH FOXE HYHQ WDNLQJ WKH

DVNLQJIDQVIRUIRUJLYHQHVV WKURXJK WKH ORFDOIDQ]LQH T
JHDWXUH RQ SURIHVVLRQDO IRRWI

M/\RQ VDLG DIWHU WKH KHDULQJ 3, DP UHOLHWHGQWKLV KR XMMGO RY
KDYH EHHQ WUHDWHG DV , ZDV E\ WKH SROLFH DQG , KDYH QR FRQIL
VA\VWHP +H VDLG KH ZRXOG 3GR LW DJDLQ LI P\ OLIH ZDV LQ GDQJF

WKDW , QRZ KDYH D VWDLQ RQ P\ FKDUDFWHU ~
SHWLUHG VROGLHU %HQ /\RQ ZKR VKRW DQG ZRXQGHG
DUUHVWHG DQG IRXQG JXLOW\ Rl XQODZIXO ZRXQGLQ.

H7KH SURJUDPPH KLIKOLJKWY KRZ ZLYHV DQG JLUOIULHQGYV KDYH E
2QH ZRPDQ zZDV LQIHFWHG E\ KHU ORYHU ZKR GHFLGHG QRW WR W
87KH ELJJHVW UHJUHW LV WKDW , DFWXDOO\ SDVVHG WKH YLUXV RQ

VD\V 3, KDYH WDNHQ KHU OLIH ~
JHDWXUH RQ :RUOG LQ $FWLRQ GREXPHQWDU\ RQ WKH )

p+HU ELJIJHVW UHJUHW LV WKDW KHU DGGLFWLRQ KDV EOLIKWHG K
PLVVHG D ZKROH FKXQN RIKHU OLIH WKDW , FD3XR @H WHUKEHWL Y K HED F N
WKLQJV WKDW RWKHU PRWKHUV GR ZLWWONKKHU MR OEKBHQR ,,CAIGLC
WDNH KHU RQ KROLGD\ " |

H$SQQHY RQH RI DQ LQFUHDVLQJ QXPEHU RI UHVSHFWDE
DGGLFWHG WR FRFDLQH VHHQ DV WKH HIDVKLRC



YJLIXUH F

([DPSOHV RI UHJUHW LWHPV IDOOLQJ LQWR WKH pGLVDSSRLC

'LVDSSRLQWPHQWYV pUHIJUHWWDEOHY RXWFRPHV XQUHOD\

p'U )HMN VDLG WKH ]JRR KDG VDYHG PRVW RILWY DQLPDOV LQFOXGLQJ
DQG UKLQRFHURVHVY EXW PRUH FRXOG KDYH VXUYLYHG >WKH 3UDJX
KDG EHHQ ZzZDUQHG HDUOLHU +H VDLG WKDW WKH ELJIJHVW UHJUHW ZD
\HDU ROG JRULOOD WKDW SUREDEO\ GURZQHG 3 ZHQW WKURXJK WKD
, ZDONHG LQ FKHVW KLJK ZDWHU DQG LI KH ZHUH VWLOO DOLYH , ZRX

p:KDW VIRXU ELJIJHVW UHJUHW" 3/RVLQJ P\OXP 6KH ZDV RQO\ \HD L
GLHG \HDUV DJR , ZLVK VKH FRXOG KDYH OLYHG WR VHH DOO KHU JL

FKDQJH DQ\WKLQJ DERXW P\ OLIH WKDWYG EH LW~
$FWRU 5D\ :LQVWRQH

M, Q WKH SDVW KH KDV DOZD\V GXFNHG TXHVWLRQV DERXW KLV FKLOGUC
WKH ELJJHVW UHJUHW RI1 KLV OLIH LV QRW DQ XQPHW SRODU FKDOOHQ

ZLIH QHYHU KDG FKLOGUHQ 7KH\ WULHG EXW ZHUH XQDEOH WR FRQFF
JHDWXUH RQ H[SORUHU 6LU 5DQXO

p$ PXVLFDO DERXW WKH JURXS $ 1HHG )RU +HURHV ZDV VWDJHG RQ C
HOQOFRXUDJHG -RKQQ\ *XLWDU WR UHIRUP 7KH +XUULFDQHY DQG KLV IR
KHDUG DWIXQFWLRQVIRU WKH OHUVH\FDWV &KDULW\ :KHQ KH VXFFXI
GLVHDVH KLV ELJJHVW UHJUHW ZDV WKDW KH FRXOG QRW SOD\ WKH J>

2ELWXDU\ IRU JXLWDULVW -RKQ %\UQH

S0\ ELJJHVW UHJUHW LV WKDW P\IDWKHU DQG P\ PRWKHU GLYRUFHG L¢

KDYH ORYHG KLP WR EH DURXQG”~
.DUHQ %ULJJV GDXJKWHU RI 79 DFWRU

30\ ELJJHVW UHJUHW LV WKDW P\ PRWKHU $GULDQD GLG QRW OLYH O
WKH WRS 6KH GLHG VKRUWO\ EHIRUH , PDGH WKH EUHDNWKURXJK LQW
ZDV LQ P\ WKRXJKWYV ZKHQ , ZDONHG RXW DW :HPEOH\IRU WKHILUVW W
\RX OXP 3, NQRZ VKH ZRXOG KDYH EHHQ VR WKULOOHG LI VKH KDG VV

/HV )HUGLQDQG (QJODQG ,QWHUQDWLRQDO DQG



LAWP V 6LPLODUO\ DQ DYHUDJHG HDVH RI FDWHJRULVLQ
FRGHUVY RULJLQDO UDWLQJV WR DLG LQWHUSUHWDWLF
VFRUHG VR WKDW KLJKHU UDWLQJY UHSUHVHQWHG D SI

FDWHJRULVH

(DVH Rl FDWHJRULVDWLRQ UDWLQJV ZHUH FRPSDUHG IR
HRXWFRPH UHJUHWY DQG PGLVDSSRLQWPHQWY 7KH UH\
WKH FRGHUV KDG IRXQG LW VLJQLILFDQWO\ PRUH HDV\ \

6' WKDQ WKH\ KDG WR FDWHJRULVH uGHFLVLR
RU uRXWFRPH UHJUHWVY 0 6' )

'"HFLVLRQ UHJUHWY DQG RXWFRPH UHJUHWYV ZHUH H
+6' S ZKLOH GLVDSSRLQWPHQWY ZHUH HDVLHU W
DQG RXWFRPH UHJUHWYV 7XNH\ +6' SV 6LPLODUO!
WKDW WKH\ KDG FDWHJRULVHG pGLVDSSRLQWPHQWY LW
FRPSDUHG WR PGHFLVLRQ UHJUHWY O 6' R

6 LWHPV ) 06 ( S
QR GLIIHUHQFH LQ FRGHUVY DYHUDJH FRQILGHQFH LQ F|
RXWFRPH UHJUHWYV 7XNH\ +6' S +RZHYHU FRGHU
FRQILGHQW LQ WKHLU FDWHJRULVDWLRQ Rl GLVDSSRLQ

GHFLVLRQ UHJUHWY DQG RXWFRPH UHJUHWYVY 7XNH\ +6°'

7TKXV LW DSSHDUV WKDW WKH UDWHUV IRXQG LW HDVLHI
GLVDSSRLQWPHQWYV RXWFRPHV XQUHODWHG WR WKH LC
UHIHUUHG WR GHFLVLRQ UHJUHWY DQG RXWFRPH UHJUH
WKHLU FDWHJRULVDWLRQ RI LQVWDQFHYV RI GLVDSSRLQ'

LQ GLVHQWDQJOLQJ UHJUHW DERXW SRRU TXDOLW\ GHF



IRRD GHFLVLRQV DOWKRXJK WKLV LQWHUSUHWDWLRQ FDC
DVNHG WR JLYH DQ\ TXDOLWDWLYH LQIRUPDWLRQ DERXW .

GLIILFXOW

&RPSDULVRQV RI WKH FDWHJRULVDWLRQ RI ELJJHVW UHJU

UHJUHWWHU

7R GHWHUPLQH ZKHWKHU JHQGHU KDG DQ LQIOXHQFH RQ \
HJUHDWHVWY UHJUHWYV WKDW LQGLYLGXDOV UHSRUWHG W

IDOOLQJ LQWR HDFK FDWHJRU\ ZDV FRPSDUHG EHWZHHQ P

PDOH UHJUHWWHUV Q WKDQ IHPDOH UHJUHWWHUV Q
UHJUHW LWHPV KDG EHHQ UHSRUWHG E\ FRXSOHV Q D
DQDO\VLV

7TKHUH ZDV QR VLIJQLILFDQW DVVRFLDWLRQ EHWZHHQ WKH
FDWHIJRULVDWLRQ DVVLIQHG WR WKH UHSIUHW LWRWK

JHQGHUV KDG PRVW I[UHTXHQWO\ PHQWLRQHG pGLVDSSRLC(
IHPDOH UHJUHWWHUYV LWHPV SHIUHWYV DERXW RXWER
GHFLVLRQVY PDOH UHJUHWWHUYV LWHPVY IHPDOH UHJUF
I[UHTXHQWO\ PHQWLRQHG WKDQ UHJUHWY DERXW EDG GHF

IHPDOH UHJUHWWHUYV LWHPV

&RPSDULVRQV RI WKH FDWHJRULVDWLRQ RI ELJJHVW UHJU

UHJUHWWHU

2Q0H PLIJKW H[SHFW LQGLYLGXDOV IURP FHUWDLQ ZDONV R



GUHFWRUV WR DYRLG UHSRUWLQJ WKDW WKH\ UHJUHW |
PD\ SURYRNH D ORVV RI FRQILGHQFH LQ WKH LQGLYLGXI
VKDUHKROGHUYV 6LQFH WKHLU SURIHVVLRQDO UHSXWD
GHFLVLRQ PDNHUY WKH\ PLIJKW EH PRUH LQFOLQHG WR

SDUWLFXODUO\ WKRVH EH\RQG WKHLU RZQ FRQWURO

7R H[SORUH ZKHWKHU WKH UHJUHWWHUYV RFFXSDWLRQ
ELJJHVW UHJUHW WKH\ UHSRUWHG WKH SHUFHQWDJH R
FDWHJRU\ ZDV FRPSDUHG DFURVV ILYH RFFXSDWLRQ JUF
Q FRPSDQ\ GLUHFWRUV FKDLUPHQ Q FUHDWL?
PHGLD MRXPDOLVP Q SHJUHWWHUYV IDOOLQJ LQWR
HI[FOXGHG IURP WKH DQDO\VLV VLQFH WKHUH ZHUH WRR
WKDW SDUWLFXODU RFFXSDWLRQ DQG WKH\ FRXOG QRW
RFFXSDWLRQDO JURXSY ,Q RWKHU FDVHV WKH DUWLFQO
RFFXSDWLRQ Q 7KH FDWHJRULVDWLRQ RI UHJUHW

VKRZQ LQ 7DEOH DQG )LIXUH

7KHUH ZDV QR VLJQLILFDQW DVVRFLDWLRQ EHWZHHQ Wk
FDWHJRULVDWLRQ DVVLIJQHG WR WKH UHJUHW LWHP
RFFXSDWLRQV KDG PRVW IUHTXHQWO\ PHQWLRQHG pGLV
WKHLU PELJIJHVW UHJUHWVY RU pJUHDWHVW UHJUHWVT
DERXW RXWFRPHV WKDW IROORZHG WKHLU RZQ GHFLVLF
WR EH PHQWLRQHG PRUH IUHTXHQWO\ WKDQ UHJUHWV D
LWHPV 7KHUHIRUH LW DSSHDUV WKDW DOO LQGLYLGXD
LQFOLQHG WR WDON DERXW GLVDSSRLQWLQJ RXWFRPHYV

FRQWURO ZKHQ WKH\ LGHQWLI\ WKHLU pELJIJHVW UHJUH'



7TDEOH

SHUFHQWDJH RI UHJUHW LWHPV IDOOLQJ LQWR HDFK FDWHJR

&DWHJRU\ DVVLIQHG WR UHJUHW

2FFXSDWLRQ RI UHJUHMAFWVHIURQ UBMXWHWRH UHMOHS/SRLQWPH

SROLWLFLDQV

6 SRUWVPHQ VSRUWVZRPHQ
&RPSDQ\ GLUHFWRUV &KDLUPHQ
&UHDWLYH 3HUIRUPLQJ $UWYV

OHGLD -RXPDOLVP

$O0 RFFXSDWLRQV



)LIXUH
5HIDOVLYH IUHTXHQFLHV RI LWHPV FRGHG DV GHFLVLRQ U

GLVDSSRLQWPHQWY DV D IXQFWLRQ RI RFFXSDWLRQ R

2FFXSDWLRQ

SROLWLFLDQ
,6SRUWVPDQ

&RPSDQ\ 'LUHFWRU

M"O$SUWLVW PXVLFLDQ

LOHGLD -RXPDOLVP
'"HFLVLRQ UHJUHW 2XWFRPH UHJUHW 'LVDSSRLQWPHQW

&DWHJRU\N DVVLIQHG WR UHJUHW LWHP



&RPSDULVRQV RI WKH FDWHJRULVDWLRQ RI ELJIJHVW UHJUHW

SXEOLVKHG

7KH QHZVSDSHU VHDUFK KDG LGHQWLILHG VLJQLILFDQWO\
UHJUHWYTY RU p JUHDWHVW UHJUHWY WKDW ZHUH SXEOLVKH!
ZHUH SXEOLVKHG LQ WKH \% VWLPXOL 1

PD\ VLPSO\ UHIOHFW WKH IDFW WKDW D JUHDWHU QXPEHU
LQ WKH GDWDEDVH RU LW PD\ EH WKDW LQ UHFHQW \HDU\
HPRWLRQDO H[SHULHQFHV VXFK DV UHJUHW LQ WKH PHG
DUJXHG WKDW PRGHP FXOWXUH LV OLNHO\ WR PD[LPLVH W
EHFDXVH RI WKH LQFUHDVLQJ YROXPH RI FKRLFHV QRZ DY
DSSDUHQW LQFUHDVH LQ WKH LQFLGHQFH RI UHJUHW LWH
DVVRFLDWLRQ EHWZHHQ GHFDGH RI SXEOLFDWLRQ RI WKH
MHUHJUHWY LWHP 1 S ,Q ERWK SXEOL
LQGLYLGXDOV ZHUH PRUH OLNHO\ WR KDYH PHQWLRQHG G
HMELIIJHVW UHJUHWVY RU p JUHDWHVW UHJUHWVY \% L
ZHUH WR PHQWLRQ UHJUHWY DERXW RXWFRPHV RI WKHLU

LWHPV RU UHJUHWYVY DERXW PDNLQJ EDG GHFLVLRQV \%

'LVFXVVLRQ

7KH UHYLHZ RI QHZVSDSHU DUWLFOHYV VKRZHG WKDW ZKH
RU JUHDWHVW UHJUHWYVY SHRSOH WHQGHG RYHUZKHOPLQJ
EDG GHFLVLRQV 2QO\ D VPDOO SURSRUWLRQ RI LQWHUYL
UHJUHWWHG D SRRU GHFLVLRQ WKH\ PDGH 7KLV REVHUYLEL

ELDV ZKHUHE\ SHRSOH DUH PRWLYDWHG WR DYRLG SUHVF



XQEOH WR PDNH VRXQG GHFLVLRQV 7KLV PD\ QRW EH I
UHDGHUVY DERXW WKHLU DELOLW\ WR PDNH GHFLVLRQV
VXE FRQVFLRXV FRIQLWLYH SURFHVVHV GHVFULEHG D
K\SRWKHVLVHG WR SURWHFW WKH LQGLYLGXDOTfV PRRG
7KLV PD\ LQYROYH WKH UHFRQVWUXDO RI HYHQWYV WR F
HYHQWY DQG DWWHPSWV WR MXVWLI\ WKHLU DFWLRQ 7

HITHFW RI UHGXFLQJ WKH VDOLHQFH RI VHOI EODPH RU

7KH UHYLHZ DOVR UHYHDOHG WKDW FRPPRQ XVDJH RI W
WR GHILQLWLRQV RI UHJUHW XVHG E\ GHFLVLRQ DQG HF
(QJOLVK GLFWLRQDU\ GHILQLWLRQV RI pUHJUHWY DOVR
GLVDSSRLQWPHQW ,Q OLQH ZLWK WKLV GHILQLWLRQ L
JUHDWHVW UHJUHWY PHQWLRQHG LQ WKH DUWLFOHV U}
WKH LQGLYLGXDOTVY SHUVRQDO FRQWURO LQ WKDW LW
IROORZHG D FKRLFH WKH\ PDGH 'HFLVLRQ DQG HPRWLF
WKHVH W\SHV RI HPRWLRQDO H[SHULHQFHV pupGLVDSSRL
TXHVWLRQ RI ZKHWKHU ZKHQ DVNHG DERXW pUHJUHWY
SDUWLFLSDQWY PDNH WKH VDPH GLVWLQFWLRQ EHWZHI
HISHULPHQWHUV GR ZKHWKHU WKH WZR SDUWLHV DUH

$V DOUHDG\ GLVFXVVHG WKLV LGHD LV QRW QHFHVVDU

JURP D WKHRUHWLFDO SHUVSHFWLYH DQRWKHU TXHVW
KDV LGHQWLILHG WZR FRUH FRPSRQHQWY WR UHJUHW L
SRRU TXDOLW\ GHFLVLRQ VHOI EODPH DQG UHJUHW DE
FOHDU KRZ pRXWFRPH UHJUHWY GLIIHUV IURP pGLVDSSHF

RXWFRPHYVY 3DVW OLWHUDWXUH KDV GHILQHG pGLVDSSH



DWHV ZKHQ DQ RXWFRPH WKDW LV EH\RQG WKH LQGLYLG X
KRSHG IRU KDG D pGLITHUHQW VWDWH RI WKH ZRUOG HJL
UHVXOW RI HIWHUQDO IDFWRUV XQUHODWHG WR DQ\ FKRL
MUHJUHWY KDV EHHQ GHILQHG DV WKH QHJDWLYH HPRWLR
FRPSDUHV WKH RXWFRPH RI WKHLU FKRLFH ZLWK RWKHU F
WKH\ FKRVHQ GLIITHUHQWO\ 7KDW LV WKH\ KDG FRQWURO
FKDQJHG WKH RXWFRPH E\ FKDQJLQJ WKHLU FKRLFH 2QH
RU VHOl EODPH UHJUHW HQFRPSDVVHV WKLV DVSHFW W K
D EDG GHFLVLRQ DQG QRZ ZLVKHV WKH\ KDG GRQH VRPH
KDV EHHQ ODEHOOHG pRXWFRPH UHJUHWTY LQ '-7 LV UHOD)
ZRUVH WKDQ LW PLJKW KDYH EHHQ DQG LV WKXV D QHJDW
UHJUHWY DOUHDG\ DFFRXQWYV IRU WKH VHOI EODPH DVSHF
LQGLYLGXDOTV RZQ FKRLFH LW LV QRW FOHDU KRZ WKH

GLIIHUV IURP GLVDSSRLQWPHQW

,Q GHVFULELQJ '-7 &RQQROO\ =HHOHQEHUJ KDYH DL
H[SODLQ VRPH RI WKH ILQGLQJV RI H[LVWLQJ UHVHDUFK L
UHODWLRQVKLS EHWZHHQ UHJUHW DQG UHVSRQVLELOLW\
&RXJKODQ =HHOHQEHUJ YDQ 'LMN ODQVWHDG

=HHOHQEHUJ YDQ 'LMN ODQVWHDG SDUWLFLSD
H[SHULHQFHG E\ VWXGHQWYV ZKR KDG PRYHG IURP RQH FR.
VWXGHQWY WKH PRYH ZDV WKH UHVXOW RI WKHLU RZQ FK
VWXGHQWY WKH PRYH KDG EHHQ UDQGRPO\ GHFLGHG E\ FI
VFHQDULR RQH RI WKH VWXGHQWY HQGV XS RQ D EHWWH !
VHOHFWHG RQH VWXGHQW HQGV XS RQ WKH VDPH FRXUVF

FRXUVH WKDQ WKH\ ZHUH RULJLQDOO\ VLIQHG XS IRU ,Q



WZRUVH FRXUVH SDUWLFLSDQWYV W\A\SLFDOO\ UDWHG W
HQGHG XS RQ WKH ZRUVH FRXUVH DV D UHVXOW RI WKH
RI WKH pQRQ UHVSRQVLEOHYT VWXGHQW ZKR HQGHG XS
UDQGRP FRPSXWHU DOORFDWLRQ 7KLV ILQGLQJ KDV E
KDYLQJ UHVSRQVLELOLW\ LQ D VLWXDWLRQ DFFHQWXDW
DOVR REVHUYHG WKDW SDUWLFLSDQWY VWLOO UDWHG \
PRGHUDWHO\ KLJK &RQQROO\ =HHOHQEHUJ DUJX
RWKHUZLVH SX]]OLQJ ILQGLQJ VWXGHQWYV ZKR FKRVH
H[SHULHQFH ERWK GHFLVLRQ UHJUHW VHOI EODPH DQ
ZKRVH PRYH ZDV GHFLGHG E\ WKH FRPSXWHU H[SHULHQ
JLYHQ WKDW WKH VWXGHQW LQ WKH ODWWHU FDVH GLG
WKHRULVWY ZRXOG VXUHO\ DUJXH WKDW ZKDW SDUWLFI
GLVDSSRLQWPHQW UDWKHU WKDQ UHJUHW VLQFH WKH\
ZRUOG H[LVWHG WKH FRPSXWHU KDG DOORFDWHG WKH|

PRYH FRXUVHVY DW DOO WKH\ ZRXOG KDYH EHHQ RQ D |

.l WKHUH DUH WZR FRUH FRPSRQHQWYV WKDW FRQWULEX
&RQQROO\ =HHOHQEHUJ SURSRVH LQ WKHLU GHVF
FRPSRQHQWY ZRXOG EH EHWWHU ODEHOOHG DV GHFLVL
DERXW WKH RXWFRPH LQ WKDW LW IDOOV VKRUW RI| WK

VRPHZKDW LQ OLQH ZLWK WKH ZD\ UHJUHW LV GHILQHG

5HIUHWLVDSSRLQWPHQW ED/WHRXWEORPHM EDG GHFLVLRQ

7KLV SURSRVHG UHIRUPXODWLRQ DSSHDUV WR EH LQ Ol

YDQ GHU 30LJWYV FRPPHQW WKDW 3 UHJUHW L



GLVRRIR.QJ RXWFRPH LV DWWULEXWHG WR WKH VHOIYT S
SURFHVVHV WKDW PLJKW EH LQYROYHG :KHUH D SHUVRQ
LQ WKH VLWXDWLRQ WKH\ ZLOO H[SHULHQFH RQO\ GLVDS
REWDLQHG RXWFRPH ZLWK ZKDW WKH\ KDG H[SHFWHG ZL
+RZHYHU ZKHUH WKH LQGLYLGXDO GLG PDNH D FKRLFH LC
ERWK GLVDSSRLQWPHQW DQG DQ HOHPHQW RI VHOI EODPF
GHFLVLRQ GHSHQGLQJ RQ KRZ MXVWLILDEOH WKH GHFLV

WKHVH WZR H[SHULHQFHV LV FRPPRQO\ ODEHOOHG DV pUF

7KLY DSSHDUV WR EH WKH FDVH LQ WKH FRQWHQW DQDO\\
QHZVSDSHU DUWLFOHV LQ WKH FXUUHQW VWXG\ :KHQ WD
UHJUHWYV WKH PDMRULW\ RI LQWHUYLHZHHY LGHQWLILHG
WR KDYH IROORZHG WKHLU RZQ FKRLFHV DQG VRPH RI ZKL
DSSHDUHG WR EH XQUHODWHG WR D FKRLFH WKH\ PDGH D¢
0\ ELJJHVW UHJUHW LV WKDW P\ IDWKHU GLG QRW OLYH O
PLIKW EH GHVFULEHG DV RXWFRPHVY WKDW ZHUH ZRUVH W
GLVDSSRLQWPHQW DVSHFW RI UHJUHW 7KH UHPDLQGHU
VPDOOHU SURSRUWLRQ PHQWLRQHG IHHOLQJ EDG DERXW

DVSHFW RI UHJUHW

)XWXUH UHVHDUFK PLJKW ZLVK WR H[SORUH WKLV LVVXH I
UHJUHW LWHPV HJ WR LQFOXGH WKH VHDUFK WHUPV p
RU VXUYH\ SHRSOH DERXW WKHVH H[SHULHQFHYVY UDWKHU
QHzZV QHZVZRUWK\ UHJUHWYV PD\ EH VRPHZKDW GLIIHUHQYV
DOVR ORRN DW pELJIHVW GLVDSSRLQWPHQWVY DQG pHIJUHEL

QHIJDWLYH HPRWLRQV DQJHU DQG VDGQHVYV YDQ 'LMN =



YJLIXUH

&ERXQWHUIDFWXDO WKLQNLQJ SURFHVVHYVY HYDOXDWLRQ

2XWFRPH IRFXVHG

WHKRXUDO IRFXVHG

FRXQWHUIDFWXDO WKLQNLRRRXWHUIDFWXDO WKLQNL

S2EWDLQHG RXWFRPH
LV ZRUVH WKDQ WKH
GHVLUHG RXWFRPH’

VA

287&20( 5(/$7 ('
', 6$332,170(17

37TKH GHVLUHG RXWFRPH PL
KDYH EHHQ REWDLQHG E\
MKRRVLQV GLITHUHQWO\"

Z

'( &,6,21 5(*5(7
6() %/$0( 5(*5(7



WKHUH LV D VLPLODU LQWHUFKDQJHDELOLW\ RI WHUPV LQ
DERXW pGLVDSSRLQWLQJ FKRLFHVY" $ VXUYH\ RI UHFDOO
H[ISORUH WKH HIIHFWV RI WKHVH RQ VXEVHTXHQW EHKDYL
H[SHULHQFH Rl UHJUHW ZKHWKHU LW LV WKH VHOI EODPH
GULYHV WKH K\SRWKHVLVHG VXEVHTXHQW FKDQJHV LQ FK!

RYHU WKH QHIJDWLYH RXWFRPH



SHIHUHQFHYV

$O0OHQ 5 ( (G 7KH &RQFLVH 2[IRUG 'LFWLRQDU

HGLWLRQ IRQGRQ %&$ E\ DUUDQJHPHQW ZLWK 2[IRUC

$\WRQ 3 1DVHHP 1 SRWW $ 30RZ EDG LV DII

PDNH LW EHWWHU" 3DSHU SUHVHQWHG DW WKH 6RFLHW

OHHWLQJ 1RYHPEHU .DQVDV &LW\ 86$%
%HOO ' ( 5HJUHW LQ GHFLVLRQ PDNLQJ XQGHU X
%HOO ' ( 'LVDSSRLQWPHQW LQ GHFLVLRQ PDNLQ.

SHVHDUEFK

%RQLQJHU '6 *OHLFKHU ) 6WUDWKPDQ $ &R

ZKDW PLJKW KDYH EHHQ WR ZKDW PD\ EH -RXUQDO R 3

%YULFNPDQ 3 &RDWHV ' -DQRII % XOPDQ 5 /R

YLFWLPV ,V KDSSLQHVV UHODWLYH" -RXUQDO RI 3HUVR

&KDLNHQ 6 +HXULVWLF YHUVXV V\VWHPDWLF LQI
VRXUFH YHUVXV PHVVDJH FXHV LQ SHUVXDVLRQ -RXUQ

S3VIFKRORJ\



&GRQQROO\N 7 2UGRQH] /' &RXJIJKODQ 5 SHIUHW
HYDOXDWLRQ RI GHFLVLRQ RXWFRPHV 2UJDQL]DWLRQDO

SURFHVVHYV

&RQQROO\ 7 =HHOHQEHUJ O SHIJUHW LQ GHFLVLF

LQ 3VI\IFKRORJLFDO 6FLHQFH

'‘DPDVLR $ 5 'HVFDUWHVY HUURU (PRWLRQ UHDVRC

<RUN $YRQ

'‘DPDVLR $ /IRRNLQJ IRU 6SLQR]D -R\ VRUURZ DQG "

‘LOOLDP +HLQHPDQQ

(SVWHLQ 6 3DFLQL 5 'HQHV 5DM 9 +HLHU + ,

LOWXLWLYH H[SHULHQWLDO DQG DQDO\WLFDO UDWLRQDO

6RFLDO 3V\FKRORJ\

YHVWLQJHU / $ WKHRU\ Rl FRIJQLWLYH GLVVRQDQFH

JULMGD 1 + .XLSHU 3 WHU 6FKXUH ( SHODWLRQ

DQG HPRWLRQDO DFWLRQ UHDGLQHVYVY -RXUQDO RI 3HUVR



*LOEHUW "7 3LQHO ( & :LOVRQ 7' %OXPEHUJ 6 -
,PPXQH QHJOHFW $ VRXUFH RI GXUDELOLW\ ELDV LQ DI

SHUVRQDOLW\ DQG 6RFLDO 3V\FKRORJ\

*LOEHUW ' 7 :LOVRQ 7' OLVZDQWLQJ ©6RPH S|
IXWXUH DIITHFWLYH VWDWHY ,Q -3 )RUJDV (G JHHOL

VRFLDO FRIQLWLRQ &DPEULGJH &DPEULGJH 8QLYHUVL

*LORYLFK 7 OHGYHF 9 + 7TKH WHPSRUDO SDWW

-RXUQDO RI 3BHUVRQDOLW\ DQG 6RFLDO 3V\FKRORJ\

*XDUGLDQ 8QOLPLWHG $UFKLYH 6HDUFK ZHEVLWH >2QO0

KWWS zZzZzZ JXDUGLD® BPRUHAK $UF®&LYH

,QIR7UDF &XVWRP 1HZVSDSHU 'DWDEDVH ZHEVLWH &XV!

$YDLORWWS LQIRWUDF ORQGRQ UDOHKIURXd FRP LWZHI

.DKQHPDQ ' OLOOHU ' 7 1RUP 7KHRU\ &RPSDU

DOWHUQDWLYHV 3V\FKRORJLFDO 5HYLHZ

IRRPHV * 6XJGHQ 5 5HIJUHW 7KHRU\ $Q DOWH

FKRLFH XQGHU XQFHUWDLQW\ (FRQRPLF -RXUQDO

IRRPHV * 6XJGHQ 5 'LVDSSRLQWPHQW DQG G\

XQGHU XQFHUWDLQW\ 5HYLHZ RI (FRQRPLF 6WXGLHYV



2UGRQH] [/ &RQQROO\ 7 5HJUHW DQG UHVSRQVLEL

HWDO 2UJDQL]DWLRQDO %YHKDYLRU DQG +XPDQ '"HFLVL

SHWW\ 5 ( &DFLRSSR -7 *ROGPDQ 5 SHUVRQDC(
GHWHUPLQDQW RI DUJXPHQW EDVHG SHUVXDVLRQ -RXUQI

3V\FKRORJ\

SRVHPDQ , - 'LHVW & 6ZDUW] 7 6 SKHQRPHQRC

GLIlTHUHQWLDWH GLVFUHWH HPRWLRQV -RXUQDO RI 3HUV

6FKzZDU] 1 (PRWLRQ FRJQLWLRQ DQG GHFLVLRQ PD

60ORYLF 3 &LIDUHWWH VPRNHUV 5DWLRQDO DFWRU
(G 6PRNLQJ 5LVN SHUFHSWLRQ DQG SROLF\ 7KRXVDQ

3XEOLFDWLRQV ,QF

9DQ WRYHQ / :KLWH . .UXJHU - ,QWHQVLW\ ELL
FRPSDULVRQV 3DSHU SUHVHQWHG DW WKH 6RFLHW\ IRU -

OHHWLQJ 1RYHPEHU .DQVDV &LW\ 86%

9DQ 'LMN :: =HHOHQEHUJ O D ,QYHVWLIDWLQJ W

UHJUHW DQG GLVDSSRLQWPHQW ORWLYDWLRQ DQG (PRWL



9DQ 'LMN : : =HHOHQEHUJ O E KDW GR ZH WDC
DERXW GLVDSSRLQWPHQW" '"LVWLQJXLVKLQJ RXWFRPH |

UHODWHG GLVDSSRLQWPHQW &RJIJQLWLRQ DQG (PRWLR

"ULJKW & $\WRQ 3 ‘MHPDO & '"HFLVLRQ -XVW
H[ISORUDWLRQ RI WKH UHODWLRQVKLS EHWZHHQ WKH FI

SUHSDUDWLRQ

=HHOHQEHUJ O D $QWLFLSDWHG UHJUHW H[SHFW

GHFLVLRQPDNLQJ -RXUQDO RI %HKDYLRUDO '"HFLVLRQ

=HHOHQEHUJ O E 7KH XVH RI FU\LQJ RYHU VSLOOL

DQG IXQFWLRQDOLW\ RI UHJUHW 3KLORVRSKLFDO 3V\FI

=HHOHQEHUJ O SLHWHUV 5 &RPSDULQJ VHUYL

EHHQ %HKDYLRUDO UHVSRQVHV WR UHJUHW DQG GLVDS

=HHOHQEHUJ O SLHWHUV 5 &RQVHTXHQFHV RI

FDVH RI WKH 'XWFK 3RVWFRGH /RWWHU\ ODQXVFULSW >

=HHOHQEHUJ 0 YDQ 'LMN : : ODQVWHDG $ 6 5
UHODWLRQ EHWZHHQ UHJUHW DQG UHVSRQVLELOLW\ 21

'"HFLVLRQ 3URFHVVHYV



=HHOHQEHUJ 0 YDQ 'LMN : : ODQVWHDG $ 6 5 5
UHVROYHG" (YDOXDWLQJ 2UGRQH] DQG &RQQROO\TV :

%HKDYLRU DQG +XPDQ '"HFLVLRQ 3URFHVVHYV

=HHOHQEHUJ O YDQ 'LMN :: ODQVWHDG $ 6 5 YDQ G

H[SHULHQFH RI UHJUHW DQG GLVDSSRLQWPHQW &RJQLWL

=HHOHQEHUJ O YDQ 'LMN :: ODQVWHDG $ 6 5 YDQ G
GHFLVLRQV DQG GLVFRQILUPHG H[SHFWDQFLHV 7KH SV\FK

&RJIJQLWLRQ DQG (PRWLRQ

=HHOHQEHUJ O YDQ 'LMN : : YDQ GHU 30LJW - O0DQVW
SHLQGHUPDQ ' (PRWLRQDO UHDFWLRQV WR WKH R
RI FRXQWHUIDFWXDO WKRXJKW LQ WKH H[SHULHQFH RI UH

2UJDQL]DWLRQDO %YHKDYLRU DQG +XPDQ '"HFLVLRQ 3URFHYV



$SSHQGL] ([DPSOH RI UHJUHW DUWLFOH VWLPXOXV VKF

1HZV DWWKXPEH U@

/7LWOH RI DUWLFOH
$XWKRU
6RXUFH

'‘DWH SDJHV

+DYLQJ UHDG WKH SDUDJUDSK SOHDVH WLFN ZI
ELJJHVW UHJUHW H[SUHVVHG LQ WKLV DUWLFC

5 HUHW WKH GHFL\]KRI vVD\ WKH\ UHJUHW WKDW \
LW\ GHFLVLRQ WKH\ FR>

ZRXOGQ W PDNH WKH VDPH FK

SHUHW WKH RXWFRPH YO\WKHLYHIJUHW WKDW \

7 XWFRPH IROORZHG
RZQ GHFLVLRQ RUV\)L?(H\IP%%H WKHPVHOI

5HJUHW DQ RXWFR7FKM\WR\DWIZ\DFFN\(HH§|]SE\\SMV¥3KV?/\FIQVE
EH\RQG WKHLU RZ@KELRFQIWWPDGH WKHPVHOI

"RQ W NQRZ &DQIW GHFLGH ZKLFK RI WKH
IDOOV LQWR



$SSHQGL] "HILQLWLRQV RI WKH W\SHV RI UHJUHW XVHG IR

'"HFLVLRQ UHJUHW

7KLV LV ZKHUH WKH UHJUHW LV UHODWHG WR WKH FKRLFI
H[SUHVV D YLHZ WKDW WKH\ KDYH PDGH D SRRU TXDOLW\
WKXV UHSRUW VRPH VHOI EODPH RU UHSURDFKPHQW DERX
EHOLHI WKDW WKH\ VKRXOG KDYH PDGH D GLIIHUHQW GHF
FKRVHQ ; LQVWHDG RI < RU W ZRXOG KDYH EHHQ EHWWH
UHODWHG WR WKH IDFW WKH SHUVRQ WKLQNV WKH\ PDGH
RXW

2XWFRPH UHJUHW
JRU WKH SXUSRVHV RI WKLV DQDO\VLVY WKHUH PD\ EH WZF
PHQWLRQHG LQ WKH DUWLFOHYV

D 2XWFRPH RI RZQ FKRLFH GHFLVLRQ

,Q WKLV FDVH WKH UHJUHW LV UHODWHG VSHFLILFDOO\ V
FKRLFH RU GHFLVLRQ 7KH UHJUHW LV IRFXVHG RQ D EDG
WKH FKRLFH LWVHOI 7KH SHUVRQ PD\ H[SUHVV UHJUHW W
WKDQ WKH\ KDG DQWLFLSDWHG RU H[SHFWHG RU ZRUVH V
KDSSHQHG LI WKH\ KDG FKRVHQ GLIITHUHQWO\ 7KH UHJUH!'
SHUFHLYHG DV EDG RU VHYHUH EXW QRW VSHFLILFDOO\ W

E 2XWFRPH EH\RQG RZQ FRQWURO GLVDSSRLQWPHQW

,Q WKLV FDVH WKH UHJUHW LV DERXW D EDG RXWFRPH E.
UHODWHG WR D FKRLFH RU GHFLVLRQ WKH LQGLYLGXDO P|
EH\RQG WKHLU FRQWURO DQG FDXVHG SHUKDSV E\ FKDQF}
DFWLRQV RI RWKHUV 7KH RXWFRPH LV QHIJDWLYH RU ZRU
WKH\ IHHO GLVDSSRLQWHG DERXW WKH ZD\ WKLQJV KDSSFH
D GLIIHUHQW VWDWH RI WKH ZRUOG EXW WKHUH LV QRW!
WKH\ GRQ W IHHO DQ\ UHVSRQVLELOLW\ IRU WKH RXWFRPF

'RQTW NQRZ
,/ \RX UHDOO\ FDQ W GHFLGH ZKLFK RI WKH DERYH WKUHH
SOHDVH FKRRVH WKLV RSWLRQ



&KOSWHU

SO HWWHU VDIH WKDQ VRUU\’
&DQ UHJUHW EDVHG LOQWHUYHQWLRQ
FRQVFLRXVY WKLOQNLQJ DQG FKRLFHYV



5811,1* +($' 5(*5(7 %$6(' ,17(59(17,216

%HWWHU VDIH WKDQ VRUU\ &DQ UHJUHW EDVHG L

KHDOWK FRQVFLRXV WKLQNLQJ DQG FKRLFHV DER

&KULV :ULJKW 3HWHU $\WRQ

&LW\ 8QLYHUVLW\ /RQGRQ

&KULV :ULJKW DQG 3HWHU $\WRQ 'HSDUWPHQW R1 3V\FKRC(

5HVHDUFK IXQGHG E\ (QJLQHHULQJ 3K\VLFDO 6FLHQFHV 5
$ZDUG 1XPEHU DV SDUW RI ILUVW DXWKRU V 3K' VWXC
FRQFHUQLQJ WKLV DUWLFOH VKRXOG EH DGGUHVVHG WR &
&LW\ 8QLYHUVLW\ 1RUWKDPSWRQ 6TXDUH /RQGRQ (& ,9 2
7HOHSKRQH )D| (OHFWURQLH

VHOQW WRULJKW#FLRGE BPVRN#FLW\ DF XN



$SEVWUDFW

7KH FEXUUHQW VWXGLHV LQYHVWLJDWHG ZKHWKHU IREX!
FROQVHTXHQFHV Rl FKRRVLQJ QRW WR SURWHFW RQHTV
WKHLU IXWXUH VXQEDWKLQJ EHKDYLRXU 3DUWLFLSDQV
ULVN SHUFHSWLRQV DQG VXQEDWKLQJ EHKDYLRXU DW V
DQG IROORZ XS SKDVHV ,Q ([SHULPHQW FRPSDULVRQ
LPPHGLDWH SRVW LOQWHUYHQWLRQ UDWLQJV VKRZHG W|
RI VXQEDWKLQJ DIWHU WKH UHJUHW LQWHUYHQWLRQ 3
PRYH WRZDUGY PRUH KHDOWK FRQVFLRXV EHKDYLRXU L
DFWXDO EHKDYLRXUDO FKDQJH DW IROORZ XS 7KH IDL¢
DQWLFLSDWHG E\ WZR JURXSV RI SDUWLFLSDQWYV LQ Wk
OLPLWHG WKH FRQFOXVLRQV WKDW FRXOG EH GUDZQ DI
PHWKRGRORJLFDO SUREOHP ZDV DGGUHVVHG LQ ([SHUL
VXQEDWKLQJ VFHQDULRYV E\ YDU\LQJ WKH OHYHOV RI F
WKH\ GHVFULEHG WZR VFHQDULRV ZHUH LGHQWLILHG Z
UDWLQJV RI UHJUHW ([SHULPHQW UHSOLFDWHG WKH ¢
PDWHULDOV GHYHORSHG LQ ([SHULPHQW DQG DJDLQ ¢«
RQ SDUWLFLSDQWVY EHKDYLRXUDO LQWHQWLRQV 7KHU
SDUWLFLSDQWVY DFWXDO EHKDYLRXU LQ WKH VXQ LQ U
PRVW RI WKH FKDQJHV LQ VXQVFUHHQ XVH ZHUH REVHU
JURXS SDUWLFLSDQWY VXJJHVWLQJ WKDW WKH HIITHFW\

WKH DQWLFLSDWLRQ RI UHJUHW

.H\ ZRUGV $QWLFLSDWHG UHJUHW ULVN EHKDYLRXU L



 QVURGXFWLRQ

6WURHEH DUJXHV WKDW ZLWK WKH GHFOLQH LQ LQIH
PRUWDOLW\ PDQ\ GHDWKYVY LQ PRGHP :HVWHUQ VRFLHW\ F|
VRPH HIWHQW 6RPH GHDWKV PLJKW KDYH EHHQ GHOD\HG
DGRSW D KHDOWKLHU OLIHVW\OH RU KDG DYRLGHG KHDOW
LPSURYHG XQGHUVWDQGLQJ RI GLVHDVH SURFHVVHYV DQG
LQIRUPDWLRQ VLJQLILFDQW QXPEHUV RI SHRSOH VWLOO I
WKDW PD\ SXW WKHPVHOYHY H J E\ VPRNLQJ FLIDUHWWH
DOFRKRO DQG GULYLQJ DW ULVN 3URYLGLQJ IDFWV DQG
FOHDUO\ LV QRW VXIILFLHQW WR SHUVXDGH VRPH SHRSOH

ZLWK EHWWHU KHDOWK

ORVW SHRSOH ZRXOG VXSSRUW WKH YLHZ WKDW LQGLYLG)>
OLIHVW\OH $Q LPSRUWDQW REMHFWLYH IRU SXEOLF KHDC
FKRLFHVY LQGLYLGXDOV PDNH DUH ZHOO LQIRUPHG WKDW
FKRVHQ OLIHVW\OH PD\ KDYH RQ WKHLU KHDOWK DQG ZHO
RUJDQLVDWLRQV WKDW DUH LQWHUHVWHG LQ SHUVXDGLQ.
OLNHOLKRRG RI IXWXUH QHIJDWLYH RXWFRPHV LW LV LPSF
LOQOWHUSUHW ULVN LQIRUPDWLRQ DQG XVH LW WR PDNH FK
IURP WKH ILHOG RI MXGJPHQW DQG GHFLVLRQ PDNLQJ LV |
UHIHU WR ZKHQ GHYHORSLQJ QHZ VWUDWHJLHYV IRU SHUVX
WKDW SHRSOH HYHQ H[SHUWYV GR QRW DOZD\V XQGHU\
SUHVHQWHG LQ WHUPV RI SUREDELOLWLHY EXW WKDW WK}
LQIRUPDWLRQ ZKHQ LW LV SUHVHQWHG LQ IUHTXHQF\ IRUP

WHQG WR VKRZ XQUHDOLVWLF RSWLPLVP WKH\ XQGHUHV\



QHDWLYH RXWFRPHV EHOLHYLQJ WKDW QHJDWLYH WKLC
WKHPVHOYHV SHUKDSV EHFDXVH RI DQ LOOXVLRQ RI FF
OF.HQQD SHVHDUFK KDV DOVR GHPRQVWUDWH
SRVLWLYH WLPH SUHIHUHQFH LQ FKRLFH DQG GHFLVLRC
LPPHGLDWH EHQHILWY RYHU ORQJHU WHUP RQHV &KDS
SHUKDSVY EHFDXVH WKH\ EHOLHYH WKDW LPPHGLDW
JDLQV LQ WKH IXWXUH %HPGVHQ YDQ GHU 30LJW
YHUVXV LPPHGLDWH IXWXUH FRQVHTXHQFHY DSSHDUV V
*OHLFKHU %RQLQJHU (GZDUGV 6XFFHVVIXO SHU

WR RYHUFRPH VXFK ELDVHV LQ KXPDQ FRIQLWLRQ DQG

'XDO SURFHVV WKHRULHV DUJXH WKDW WKHUH DUH WZR
&DFLRSSR *ROGPDQ &KDLNHQ (SVWHLQ 3DF
'KLOH WKH YDULRXV WKHRULHV KDYH JLYHQ GLIIH!
RI SURFHVVLQJ LQIRUPDWLRQ HVVHQWLDOO\ WKH\ GHV
DQDO\WLF DQG UHDVRQ EDVHG HQFRGLQJ UHDOLW\ LQ
DQG XVLQJ ORJLFDO FRQQHFWLRQV (SVWHLQ HWDO
FRQVFLRXV DQG LQWHQWLRQDO DSSUDLVDO RI HYHQWYV
WHQGV WR EH VORZHU 2Q WKH RWKHU KDQG WKH VHFI
HPRWLRQ EDVHG HQFRGLQJ UHDOLW\ LQ FRQFUHWH LP
XVLQJ DVVRFLDWLRQLVWLF FRQQHFWLRQV (SVWHLQ HW
GHWHUPLQHG E\ FXHV IURP SDVW HYHQWY DQG LQIRUPL

GHPDQGLQJ DQG PXFK IDVWHU

SHVHDUFK LQ VRFLDO SV\FKRORJ\ ORRNLQJ DW WKH VW

WKDW WKHUH DUH WKUHH GLITHUHQW FRPSRQHQWYV RI1 D



BVHG RQ EHOLHIV DERXW WKH SURSHUWLHYV EHQHILWYV [
ZKLFK DUH DIIHFWLYH EDVHG RQ IHHOLQJVY VHQVRU\ UHD
REMHFW DQG WKRVH ZKLFK DUH PRUH EHKDYLRXUDOO\ EC
SHUVXDGH DQ LQGLYLGXDO WR FKDQJH WKHLU DWWLWXGH
DUJXHG WKDW D SHUVXDVLYH PHVVDJH VKRXOG VWUHVV D
PDWFK WKH SULPDU\ EDVLV RI WKH DWWLWXGH WKDW LV E
KROGVY D SUHGRPLQDQWO\ DIIHFWLYHO\ EDVHG DWWLWXGF
DIIHFWLYHO\ EDVHG IRFXVLQJ RQ WKH IHHOLQJV DVVRFLD

WKDQ FRIJIQLWLYHO\ EDVHG (GZDUGV J)DEULJDU 3HW

&RQWUDU\ WR WUDGLWLRQDO YLHZV WKDW WKH\ GLVUXSW
DQG WKHRU\ VXJIJHVWY WKDW HPRWLRQV PLJKW DFWXDOO
PDNLQJ 1HXURORJLVW $QWRQLR 'DPDVLR KDV REVHUYHG
GDPDJH WR EUDLQ UHJLRQV DVVRFLDWHG ZLWK HPRWLRQE
GHFLVLRQV DQG LQ VRPH FDVHV XQDEOH WR PDNH DQ\ G
VKRZ QR GHWHULRUDWLRQ LQ ,4 RU FRJQLWLYH IXQFWLRQ
ODUNHU )O\SRWKHVLVY 'DPDVLR DUJXHV WKDW QRUPDO Gt
FRPSOHPHQWDU\ SDWKV ZKLFK FDQ RSHUDWH DORQJVLG
UHDVRQLQJ VWUDWHJILHYV ZKLFK RSHUDWH RQ LQIRUPDWLF
IRU DFWLRQ DQWLFLSDWLRQ RI IXWXUH RXWFRPHV  7KH
DERXW WKH LQGLYLGXDO V SULRU HPRWLRQDO H[SHULHQF
PDUNHUV LQFOXGLQJ GHWDLOV RI WKH SUHYLRXV VLWXE
FRQVHTXHQFHVY WKDW IROORZHG $FFRUGLQJ WR WKH K\SI
LQGLYLGXDO V GHFLVLRQ PDNLQJ GLUHFWO\ DFWLQJ RQ

LQIOXHQFLQJ WKH W\SH RI LQIRUPDWLRQ WKDW LV IREXVH

SURFHVYV 'DPDVLR 'DPDVLR



*LYHQ WKDW SHRSOH ILQG LW GLIILFXOW WR DFFXUDWH
RSHUDWH ZLWKLQ OLPLWHG WLPH FRQVWUDLQWY DQG F
WKH\ PDNH HDFK DQG HYHU\ FKRLFH RU GHFLVLRQ YLD \
,QGHHG 'DPDVLR V UHVHDUFK VXJJHVWV WKDW WKH\ ZR
DV SURYLGLQJ IDFWXDO DQG VWDWLVWLFDO ULVN LQIR!
SHUVXDVLYH FRPPXQLFDWLRQ PLJKW DOVR IRFXV RQ Wi

HPRWLRQV VXLWDEOH IRU WKH DIIHFW EDVHG RU H[SH

SHVHDUFK VXSSRUWYV WKH YLHZ WKDW LQ FHUWDLQ GHF
DV D FXH WR PDNH MXGJPHQWY DQG HYDOXDWLRQV SD!
$OKDNDPL G6ORYLF -RKQVRQ 7TKHUH ZDV HYLGHQ
WKHVH VWXGLHV PLIJKW KDYH XVHG KRZ WKH\ IHOW DER
LWV ULVNV DQG EHQHILWY :KHQ WKH\ IHOW JHQHUDOO'
SHUFHLYH LW DV KDYLQJ ODUJH EHQHILWY DQG IHZ ULV
QHIJDWLYH DERXW DQ LWHP WKH\ SHUFHLYHG LW DV KD
JLOXFDQH HW DO DOVR GHPRQVWUDWHG WKDW SU|
LWHP HJ WKDW WKH EHQHILWY DUH KLJK LPSDFWHG F
SDUWLFLSDQWY DSSHDUHG WR LQIHU E\ UHIHUHQFH WR
DVVRFLDWHG ZLWK WKH LWHP WKDW WKH ULVNV DVVRFI
SURYLVLRQ RI QHIJIDWLYH LQIRUPDWLRQ DERXW WKH LW
RQ ULVN SHUFHSWLRQV LQ WKDW SDUWLFLSDQWY DSSF

QHIJDWLYH DIIHFWLYH SRRO DVVRFLDWHG ZLWK WKH L\

2WKHU SV\FKRORJLFDO UHVHDUFK DQG WKHRU\ KDV DO\

KXPDQ MXGJPHQW DQG FKRLFH 2QH VSHFLILF IRFXV RI



DFMBRWDOO\ LV D IUHTXHQW HPRWLRQDO H[SHULHQFH LQ

6KLPDQRII

5HJUHW KDV EHHQ GHILQHG DV 3D QHJDWLYH FRJQLWLYHC
ZKHQ UHDOLVLQJ RU LPDJLQLQJ WKDW RXU SUHVHQW VLW
GHFLGHG GLIIHUHQWO\" =HHOHQEHUJ D S 7KXV W
RI UHJUHW RFFXUV ZKHQ D GHFLVLRQ WXUQV RXW EDGO\ L
RI WKH RXWFRPH REWDLQHG ZLWK DQ DOWHUQDWLYH RXW
LPDJLQHV ZRXOG KDYH RFFXUUHG KDG WKH\ FKRVHQ D GL
WKLQNLQJ FRPSDULQJ UHDOLW\ WR ZKDW PLJKW KDYH EH
WKLQNLQJ .DKQHPDQ OLOOHU %RQLQJHU *OHLFKHU
2EVHUYLQJ WKDW WKH REWDLQHG RXWFRPH LV ZRUVH WKI
WKH LQGLYLGXDO EHJLQV WR KDYH WKH VLQNLQJ IHHOLQJ
RXW RQ D JRRG RSSRUWXQLW\ =HHOHQEHUJ YDQ 'LMN O
'KDW LV DOOHJHGO\ XQLTXH DERXW UHJUHW LQ FRPSDULYV
IRFXVHV WKH GHFLVLRQ PDNHU RQ WKHLU RZQ UROH LQ W
RSWLPDO RXWFRPH 7KH\ EHJLQ WR WKLQN DERXW KRZ WK
RU SHUKDSV KRZ WKH\ FRXOG SUHYHQW VXFK DQ RXWFRPF
UHJUHWIXO LQGLYLGXDO LV PRWLYDWHG WR GR VRPHWKL(
SHUIRUPDQFH VKRXOG WKH\ ILQG WKHPVHOYHV LQ D VLPL
ZKLOH WKH H[SHULHQFH RI UHJUHW PD\ EH QHJDWLYH LQ \
PLIJKW RIIHU VRPH EHQHILWY WR WKH LQGLYLGXDO LI WK

IURP WKH H[SHULHQFH =HHOHQEHUJ E

5SHIJUHW 7KHRU\ /RRPHYV 6XJGHQ %HOO DUJXHV

H[SHULHQFH HPRWLRQV DV D FRQVHTXHQFH RI FKRLFHV



H[SHHQFH SRVLWLYH HPRWLRQV VXFK DV HODWLRQ RU
WKH\ H[SHULHQFH QHJDWLYH HPRWLRQV VXFK DV UHJU
H[SHULHQFLQJ HPRWLRQV DV D FRQVHTXHQFH RI GHFLV
SURSRVHV WKDW GHFLVLRQ PDNHUV FDQ DQWLFLSDWH
YDULRXV RXWFRPHVY WKDW PLJKW IROORZ WKHLU FKRLF
HPRWLRQV LQWR DFFRXQW ZKHQ FKRRVLQJ EHWZHHQ D
DUH UHJUHW DYHUVH VWULYLQJ WR H[SHULHQFH SRVLYV
DUJXHG WKDW GHFLVLRQ PDNHUV ZLOO RSW IRU WKH FFK

UHJUHW

$ ERG\ RI UHVHDUFK RIIHUV VXSSRUW IRU WKH YLHZ WK
FDQ LQIOXHQFH GHFLVLRQ PDNLQJ ERWK LQ JDPEOLQJ
DQG LQ LQWHUSHUVRQDO GHFLVLRQ PDNLQJ WDVNV VX

D ,W PLJKW EH DUJXHG WKDW JDPEOLQJ SDUDGLJP\
WDVNV DUH TXDOLWDWLYHO\ GLIIHUHQW IURP UHDO OLI
KDV WKHUHIRUH VRXJKW WR DGGUHVV WKLV FULWLFLVP
DQWLFLSDWHG UHJUHW LQ UHDO OLIH FKRLFHV )RU HJL
GHFLVLRQ PDNLQJ KDYH GHPRQVWUDWHG WKDW ZKHQ F
FKRLFHY EHWZHHQ VHUYLFH SURYLGHUV RU SURGXFWYV
GLIIHUHQW VHUYLFH SURYLGHU RU SURGXFW LQ WKH IX
FKRLFH DIWHU H[SHULHQFLQJ UHJUHW RYHU DQ HDUOLH
7KH UHVXOWYV RI D IXUWKHU VWXG\ VXJJHVW WKDW WKH
GHFLVLRQV WR SOD\ LQ WKH 'XWFK 3RVWFRGH /RWWHU\
QDPH VXJJHVWV ZLQQHUV LQ WKLV SDUWLFXODU ORWW

DOO SHRSOH OLYLQJ LQ WKH ZLQQLQJ SRVWFRGH DUH

WKH SUL]JH 7KHUHIRUH OLYLQJ LQ WKH ZLQQLQJ SRVWF



WLFNHW ZRXOG HYRNH UHJUHW IRU QRQ SOD\HUV VLQFH
NQRZOHGJH WKDW WKHLU QHLJKERXUV KDYH VKDUHG D SU
puLl RQO\Y WKH\ KDG FKRVHQ WR SOD\ ,Q RUGHU WR DYRL(
RYHU PDNLQJ WKH ZURQJ FKRLFH LW DSSHDUV WKDW LQG

WKH ORWWHU\

$QRWKHU ERG\ Rl UHVHDUFK KDV GHPRQVWUDWHG WKDW L
IDFWRU LQ PRGHOV EDVHG RQ WKH 7KHRU\ Rl 30DQQHG %!
SUHGLFWLRQ RI VDIHU VH[XDO EHKDYLRXU 5LFKDUG YDQ
%DNNHU 6LHUR YDQ GHQ (LMQGHQ <]HU HDWLQJ M
DOFRKRO ELQJHLQJ 5LFKDUG YDQ GHU 30LJW GH 9ULHV
$EUDKDP 6KHHUDQ LQ SUHVV DQG FKDQJLQJ WR D ORZ|
. HUU\ 5LQN +LOWRQ ,Q WKHVH VWXGLHV LW ZDV I
SUHGLFWHG DQ LOQGHSHQGHQW DQG VLJQLILFDQW SURSRU
H[SHFWDWLRQV DQG RU DFWXDO EHKDYLRXU RYHU DQG DE
BWHSWRH HW DO FRQFOXGH WKDW *DQWLFLSDWHG Q

LPSRUWDQW VWLPXOXV WR LQLWLDWH EHKDYLRXU FKDQJF

$ VPDOO QXPEHU RI VWXGLHV KDYH LQYHVWLJDWHG ZKHW
IXWXUH UHJUHW PLJKW EH DQ HIIHFWLYH PHDQV RI HQFRX
ULVN\ FKRLFHV $00 RI WKH VWXGLHY WR GDWH KDYH H[S
KHDOWK DQG VDIHW\ LVVXHV 7KUHH VWXGLHV KDYH VKRZ
GULYHUVY] DWWLWXGHV WRZDUGV H[FHHGLQJ WKH VSHHG ¢

RQH FKDQJLQJ VWXGHQWVY LQWHQGHG DQG DEFWXDO
GHU 30LJW GH 9ULHV E DQG DQRWKHU VWUHQJWKHQ

LOWHQWLRQV WR H[HUFLVH DQG DFWXDO H[HUFLVLQJ EHK



IWWKHU VWXG\ KDV KRZHYHU IRXQG QR SRVLWLYH HIIH
UHODWLRQ WR ULVN\ VLQJOH RFFDVLRQ GULQNLQJ RU E
:KLWH 3KLOOLSV 7R WKH DXWKRUTV NQRZOHGJH

SXEOLVKHG H[SORULQJ WKLY DSSURDFK DV D PHDQV RI

3DUNHU HW DO FRPSDUHG D UHJUHW EDVHG YLGHR
IHDWXUHG RQH RI WKH PDLQ FRPSRQHQWV RI WKH 7KHR
EHOLHIV EHKDYLRXUDO EHOLHIV DQG SHUFHLYHG EHKD!
PHDVXUHG WKH HIIHFW Rl ZDWFKLQJ RQH RI WKH YLGHR
DWWLWXGHY WRZDUGYV EUHDNLQJ WKH VSHHG OLPLW DQ
WR VSHHGLQJ LQ IXWXUH 7KH UHVXOWV VXJJHVWHG WK
SRVLWLYH FKDQJHV LQ EHOLHIV DQG DWWLWXGHV DERX
WKH YLGHR WKDW IHDWXUHG PHVVDJHV DERXW QRUPD
GULYHUV RQ WKHLU IXWXUH UHJUHW +RZHYHU QRQH R
SDUWLFLSDQWVY LOQWHQWLRQV DERXW VSHHGLQJ LQ WK
REVHUYH WKDW *ODVWLQJ DWWLWXGH FKDQJH LV QRWR
EXW SDUWLEXODUO\ LQ UHODWLRQ WR VSHHGLQJ ZKI
WKDW UHODWLYHO\ SHUPLVVLYH YLHZV H[LVW DQG WKD'
VDIH GULYLQJ 1RQHWKHOHVV WKH\ DUJXH WKDW VXFK
WKLQNLQJ LQ SDUWLFLSDQWY IURP D YLHZ WKDW WKHLL
WKHUHIRUH GRHVY QRW QHHG WR EH FKDQJHG WR D YLH
WKDW WKHUH PD\ EH D SUREOHP DQG WKDW WKH\ VKRX
WKHLU EHKDYLRXU 7R XVH WKH WHUPLQRORJ\ RI WKH |
EHKDYLRXU FKDQJH WKLV VKLIW UHSUHVHQWY D PRYH |
SFRQWHPSODWLRQ VWDJH ' WKLV EHLQJ K\SRWKHVLVHG

FKDQJH 3URFKDVND 'L&OHPHQWH



7KH VWXGLHV E\ 5LFKDUG HW DO E XVHG D VFHQDULR
ZHUH SUHVHQWHG ZLWK WZR FRQWUDVWLQJ VFHQDULRYV L
GHVFULELQJ D VLWXDWLRQ ZKHUH WKH\ KDYH VH[XDO LQW
PHW ,Q RQH YHUVLRQ RI WKH VFHQDULR WKH FRXSOH XV
WKH\ GR QRW XVH D FRQGRP EXW VRPH RWKHU IRUP RI FR
ZHUH WKHQ DVNHG WR IRFXV RQ WKH IHHOLQJV WKH\ LPDJ
VH[ ZKLOH WKH RWKHU KDOI RI SDUWLFLSDQWY ZHUH DVN
KDYLQJ VH[ LQ HDFK RI WKH WZR VFHQDULRYV ,Q 6WXG\

WKHLU IHHOLQJV DIWHU WKH VH[XDO HQFRXQWHU DQWLFL
SRVLWLYH DIIHFW IRU WKH VFHQDULR ZKHUH D FRQGRP Z
IRFXVHG RQ WKHLU IHHOLQJV DERXW WKH VDPH VH[XDO H¢
H[SUHVVHG VWURQJ LQWHQWLRQV WR XVH FRQGRPV LQ Wi
HIHHOLQJV DIWHUY JURXS RI SDUWLFLSDQWY ZHUH VLJQLI

SDUWLFLSDQWYV LQ WKH pIHHOLQJY DERXWY FRQGLWLRQ

,Q BWXG\ RI5LFKDUG HW DO fV E UHVHDUFK D VLPLC
WKLV WLPH XVLQJ D ORQJLWXGLQDO GHVLJQ ZKHUH SDUW
RYHU D PRQWK SHULRG 7KH TXHVWLRQQDLUHV DVNHG Q
H[SHFWDWLRQV IRU IXWXUH VH[XDO HQFRXQWHUV EXW DO
HFDVXDOY VH[XDO EHKDYLRXU LQGLFDWLQJ ZKHWKHU WKt
HQFRXQWHUV RU QRW 7KH UHVXOWY UHSOLFDWHG WKRVFE
UHDFWLRQV DQG EHKDYLRXUDO LQWHQWLRQV ,Q DGGLWL
IHHOLQJV DIWHU D VH[XDO HQFRXQWHU UHSRUWHG DW IRC
FRQGRPV PRUH IUHTXHQWO\ LQ WKHLU DEWXDO VH[XDO HC
FRQVLGHUHG WKHLU IHHOLQJY DERXW D VH[XDO HQFRXQW

LQFUHDVLQJ SDUWLFLSDQWVY DZDUHQHVYVY WKDW D EHKDY|



DIHEFWLYH FRQVHTXHQFHV LQ WKH IXWXUH ZDV DQ LPSRI
WKHLU VXEVHTXHQW EHKDYLRXU %HFDXVH ULVN\ EHKD
HPRWLRQV HJ DQ[LHW\ UHJUHW LQ WKH LPPHGLDWH
FRQVHTXHQFHV PD\ EH D PRUH SRZHUIXO SHUVXDVLYH V
WKDQ WKH PRUH GLVWDQW SRWHQWLDO FRQVHTXHQFHV
LQIHFWLRQ ,Q FRQWUDVW ZKHQ SHRSOH WKLQN DERX
GLIIHUHQW DIIHFWLYH UHDFWLRQV SHUKDSV LQFOXGLQ

PD\ EH PRUH VDOLHQW

$ UHFHQW VWXG\ E\ $EUDKDP 6KHHUDQ GHPRQVW!
WKH UHJUHW WKH\ ZRXOG IHHO LI WKH\ GLG QRW H[HUF
H[HUFLVH LQ WKH IROORZLQJ WZR ZHHNV LQFUHDVHG W
WUDQVODWH WKHLU JRRG LQWHQWLRQV LQWR DFWXDO

WKH H[SHULPHQWDO FRQGLWLRQ Q ZHUH DVNHG WR
H[HUFLVLQJ EHIRUH WKH\ LQGLFDWHG WKHLU LQWHQWL
ZHHNV QXPEHU RI WLPHV SODQQHG WR H[HUFLVH 3DU
Q LQGLFDWHG WKHLU LQWHQWLRQV DERXW H[HUFLV
UHJUHW :KHQ WKH VWXGHQWY ZHUH IROORZHG XS WZR
UHSRUWHG H[HUFLVLQJ PRUH RIWHQ DQG ZHUH PRUH OL
FRPSDUHG WR FRQWURO JURXS SDUWLFLSDQWY DOWK
UHSRUWHG EHKDYLRXU ZHUH QRW VWDWLVWLFDOO\ VLJ
)XUWKHU DQDO\WVHY UHYHDOHG WKDW WKH LQWHQWLRQ
H[SHULPHQWDO FRQGLWLRQ ,QWHQWLRQV ZHUH VLJQLI
ERWK JURXSV EXW LQWHQWLRQV ZHUH D VLJQLILEDQWC
H[SHULPHQWDO JURXS WKDQ IRU WKH FRQWURO JURXS

WKDW SDQWLFLSDWHG UHJUHW LV D SRWHQWLDOO\ SRZI



LQWRQW’

,Q WKH OLJKW RI 5SLFKDUG HW DO TV SURPLVLQJ UHVXOWYV
EHKDYLRXU O0XUJUDII HW DO DSSOLHG D VLPLODU PF
VLQJOH RFFDVLRQ GULQNLQJ 562' D EHKDYLRXU ZKHUH S
ZDV WKH FDVH IRU VH[XDO DFWLYLW\ LW ZDV DUJXHG WKL
IHHOLQJYVY DERXW GULQNLQJ ODUJH TXDQWLWLHYVY RI DOFRK
GLVLQKLELWLRQ DQG WKH DIIHFWLYH UHDFWLRQV RQH PL
LQ WKH EHKDYLRXU 7KHUHIRUH DQ LQWHUYHQWLRQ ZKLF
PLIKW PDNH GULQNHUV PRUH ULVN DYHUVH DQG FKDQJH W
OXuJubDIl HW DO $OWKRXIK WKH VWXG\ UHSOLFDWH
WKDW SDUWLFLSDQWY LQ WKH pIHHOLQJV DIWHUY FRQGLW
SDUWLFLSDQWYV LQ WKH pIHHOLQJY DERXWYT FRQGLWLRQ (
HITHFW RQ EHKDYLRXUDO LQWHQWLRQV DIWHU WKH LQWHL

WR 562' DW IROORZ XS

oOXuJuDIl HW DO DWWULEXWH WKH DEVHQFH RI DQ\ H
VWXG\ RQ WKH ORZHU SHUFHLYHG ULVN DQG ORZHU OHYHC(
FRPSDUHG WR +,9 LQIHFWLRQ $FFRUGLQJ WR OXUJUDII HV
SHUFHLYH WKH SRWHQWLDO FRQVHTXHQFHV RI WKHLU EHK
LUUHYHUVLEOH WKHQ WKHUH ZRXOG EH OLWWOH UHDVR
WKH EHKDYLRXU DIWHUZDUGY DQG WKHUHIRUH WKHUH ZR)>

UHJUHW EDVHG LQWHUYHQWLRQ WR DWWHPSW WR FKDQJH

7KH H[SHULPHQWY UHSRUWHG LQ WKH FXUUHQW SDSHU IR

FDQFHU DV D UHVXOW RI VXQEDWKLQJ ZLWKRXW DGHTXDW



XWUDYLROHW 89 UD\V 7KHUH KDV EHHQ D UHFHQW ZF
RI VNLQ FDQFHU GLDJQRVHG ZRUOGZLGH SDUWLFXODU(

GHVSLWH ODUJH VFDOH KHDOWK SURPRWLRQ SURJUDPP

,Q WKH 8QLWHG .LQJGRP RYHU QHZ FDVHV RI VNLQ
DQG DSSUR[LPDWHO\ Rl WKHVH DUH WKH PRUH GDQ.
WKH GLVHDVH &DQFHU 5HVHDUFK 8. $ERXW S|

WKH 8QLWHG .LQJGRP HYHU\ \HDU &DQFHU 5HVHDUFK 8
KLJK IRU ERWK PDOHV DQG IHPDOHV ZKHQ FRPSDUHG W
OHODQRPD LV WKH OHDVW FRPPRQ IRUP RI WKH GLVHDYV
GHDWKV IURP VNLQ FDQFHU 7KH PRUH FRPPRQ IRUPV R
PRUWDOLW\ ULVN EXW WKH\ FDQ QRQHWKHOHVV EH 3GL
HIWHQVLYH %XFKDQDQ W LV HVYWLPDWHG WKDW
UHFRPPHQGDWLRQV IRU SURWHFWLQJ WKHLU VNLQ IURF
VNLQ FDQFHU FRXOG EH SUHYHQWHG 'HSDUWPHQW RI +
LQFOXGH UHGXFLQJ WKH WLPH VSHQW LQ WKH VXQ WDI
VKDGH DURXQG WKH PLG GD\ KRXUV DSSO\LQJ D VXQVF

VXQ V UbD\V '"HSDUWPHQW RI +HDOWK &DQFHU S5HVH

+RZHYHU LQ PDQ\ 1IRUWKHUQ KHPLVSKHUH FRXQWULHV
UDWKHU WKDQ VKLHOG WKHPVHOYHV IURP LW S5HVHDUF
OHVV OLNHO\ WR WDNH WKH QHFHVVDU\ SUHFDXWLRQV
WKDW D FRQFHUQ ZLWK SHUVRQDO DSSHDUDQFH LV DVV
SDUWLFXODUO\ IRU ZRPHQ /HDU\ -RQHV 2QH VW)
DUH PRUH DZDUH WKDQ \RXQJ PHQ RI WKH ULVNV RI PHC

SURWHFWLRQ DJDLQVW WKH VXQ E\ DSSO\LQJ VXQVFUH!



\RXKQJ ZRPHQ DUH DOVR PRUH OLNHO\ WR VXQEDWKH WR JH
WKHLU DWWUDFWLYHQHVY /DQJIRUG O0ODUULYV 215LRUGDAC
KROG D PLIWXUH RI DWWLWXGHV WRZDUGV VXQEDWKLQJ

EHQHILWYV RI VXQEDWKLQJ HYHQ WKRXJK WKH\ VHH WKH E

GDQJHURXV (LVHU (LVHU 3DXZHOV

-DENVRQ $LNHQ HPSKDVLVH WKH QHHG WR KLJKOLJK
KHDOWK SURPRWLRQ PHVVDJHVY DQG WR XQGHUPLQH WKH
KDV DOVR EHHQ DUJXHG WKDW WKH ULVH LQ LQFLGHQFH R
DWWHPSW WR LQFUHDVH RXU DUVHQDO RI HIITHFWLYH PHYV
SURWHFW WKHPVHOYHV ODKOHU )LW]SDWULFN 3DUNtF
DERXW WKH SRVVLEOH DIIHFWLYH RXWFRPHV RI H[FHVVLYI
SURYLGLQJ LQIRUPDWLRQ DERXW WKH SK\VLFDO KHDOWK |

DFKLHYLQJ WKLV

([SHULPHQW VHUYHG DV D SLORW WHVW WR LQYHVWLJDW
UHJUHW LQWHUYHQWLRQ XVLQJ D ORQJLWXGLQDO GHVLJC
DERXW WKHLU VXQEDWKLQJ EHKDYLRXU DQG DWWLWXGHYV
FRPSDUHG DW WKUHH WLPHSRLQWYV 7KH LPPHGLDWH VKR
ZHUH H[SORUHG E\ FRQWUDVWLQJ EDVHOLQH DQG SRVW LC(
WHUP HIIHFWV ZHUH H[SORUHG E\ FRQWUDVWLQJ EDVHOLQ
ODWHU ,Q WKH OLJKW RI WKH UHVXOWYV RI| ([SHULPHQW

LOWHUYHQWLRQ ZHUH IXUWKHU GHYHORSHG ([SHULPHQW
ORQJLWXGLQDO VWXG\ ([SHULPHQW ZKLFK DOVR LQFRU:
UHVHDUFK GHVLJQ HJ WKH LQFOXVLRQ RI FRQWURO JUR?

SDUWLFLSDQWYV



([SHULPHQW

OHWKRG

'"HVLJQ

7KH H[SHULPHQW KDG D 7LPH EDVHOLQH LQWHUYHQ\
UHJUHW RU ORZ UHJUHW PL[HG IDFWRULDO GHVLJQ ZL
H&ERQGLWLRQY PDQLSXODWHG DV D EHWZHHQ VXEMHFW)\
EHWZHHQ )HEUXDU\ DQG 2FWREHU DQG XVHG D ORQ.
SDUWLFLSDQWYV FRPSOHWHG TXHVWLRQQDLUHY DW WKU
PRQWK SHULRG 7KH LWHPV LQFOXGHG LQ WKH TXHVWL

SHUFHSWLRQV DQG EHKDYLRXU LQ UHODWLRQ WR VXQE

SDUWLFLSDQWYV

SDUWLFLSDQWYV ZHUH UHFUXLWHG IURP ILUVW \HDU 6RF
8QLYHUVLW\ /RQGRQ 7KH\ SDUWLFLSDWHG IRU FRXUVHF
SKDVHV RU D FDVK SD\PHQW RI ... IROORZ XS SKDVH

WKH EDVHOLQH TXHVWLRQQDLUH 7KH FRKRUW ZDV SUH
VXQEDWKH WR JHW D WDQ DQG KDG IDLU ZKLWH VNL
VNLQ FDQFHU $ KLJK SURSRUWLRQ RI WKH VDPSO'
LQ WKH VXQ WR VRPH GHJUHH LQ WKH SUHYLRXV \HDU
9HU\ IHZ UHSRUWHG NQRZLQJ DQ\RQH ZKR KDG EHHQ GL
ILYH RI WKH RULJLQDO FRKRUW SDUWLFLSDQWYV FRF

SRLQW SDUWLFLSDQWY ZHUH UDQGRPO\ DVVLIJQHG WR



SHUHW Q FRQGLWLRQV 7KLUW\ VHYHQ VWXGHQWV |
TXHVWLRQQDLUH 7ZHQW\ Rl WKHVH KDG SDUWLFLSDWHG
LOQWHUYHQWLRQ SKDVHV WKH UHPDLQLQJ VWXGHQWYV ZKI

TXHVWLRQQDLUH EXW GLG QRW WDNH SDUW LQ WKH LQWH

Q

URFHGXUH DQG PDWHULDOV

$W EDVHOLQH SDUWLFLSDQWY FRPSOHWHG D VHULHV RI LU
SHUFHSWLRQV LQ UHODWLRQ WR VXQEDWKLQJ DQG VNLQ F
WKH VXQ GXULQJ WKH SUHYLRXV \HDU 2QH ZHHN ODWHU

DVNHG WR FRPSOHWH D VHFRQG TXHVWLRQQDLUH EDVHG
LQWHUYHQWLRQ DQG LPPHGLDWH UH PHDVXUH RI WKHLU
VXQEDWKLQJ EHKDYLRXU RYHU WKH QH[W HLJKW PRQWKYV

LQYLWHG WR FRPSOHWH D IROORZ XS TXHVWLRQQDLUH Wk

DQG WKHLU DFWXDO VXQEDWKLQJ EHKDYLRXU VLQFH WKH

SLVN SHUFHSWLRQ DQG EHKDYLRXUDO PHDVXUHV 7KF
DSSHDU LQ )LJXUH DQG ZHUH DGDSWHG IURP SUHYLRXYV
/IHDU\ -RQHV 'LFKVWURP "HLQVWHLQ 7LQO
WKH PHDVXUHY ZHUH ZRUGHG LQ WKH VDPH ZD\ DW DOO W
DQG IROORZ XS 7KH EHKDYLRXUDO PHDVXUHV XVHG DSSt
IURP SUHYLRXV UHVHDUFK RQ VXQEDWKLQJ EHKDYLRXU (L

'LFKVWURP -DFENVRQ $LNHQ 7TKHVH LQFOXC
KRZ PXFK WLPH SDUWLFLSDQWY VSHQW VXQEDWKLQJ KRZ

SURWHFW WKHLU VNLQ ZKLFK OHYHO RI VXQ SURWHFWLRC



JLIXUH

5LVN SHUFHSWLRQ PHDVXUHV ([SHULPHQW

9HUEDO ULVN SHUFHSWLRQ VFDOH
,Q JHQHUDO KRZ ULVN\ GR \RX WKLQN LW LV WR VXQETL
GHYHORSLQJ VNLQ FDQFHU" f9HU\ ULVN\ WR 1R

&RPSDUDWLYH ULVN SHUFHSWLRQ VFDOH
&RPSDUHG WR RWKHU SHRSOH \RXU DJH DQG VH[ KRZ (
VNLQ FDQFHU DW VRPH WLPH LQ WKH IXWXUH" OXF

&RQGLWLRQDO ULVN SHUFHSWLRQ VFDOH

, I \RX UHJXODUO\ VXQEDWKHG ZLWKRXW SURWHFWLQJ \
ZRXOG GHYHORS VNLQ FDQFHU LQ WKH IXWXUH" 5HVSR
VFDOH DQFKRUHG DW 1R FKDQFH RI WKLV KDSSHQLC

$JUHHPHQW ZLWK ULVN VWDWHPHQW
7R ZKDW H[WHQW GR \RX DJUHH WKDW VXQEDWKLQJ ZL\
FKDQFHV RI JHWWLQJ VNLQ FDQFHU" 6WURQJO\ DJL

(IWHQW RI WKLQNLQJ DERXW WKH ULVNV RI VXQEDWKLQ
%DVHOLQH DQG IROORZ XS SKDVHV  2YHU WKH ODVW
DERXW KRZ VXQEDWKLQJ ZLWKRXW SURWHFWLQJ \RXU V
PXFK VR WR 1RW DW DOO

,(QWHUYHQWLRQ SKDVH 2YHU WKH QH[W PRQWKV KF
KRZ VXQEDWKLQJ ZLWKRXW SURWHFWLQJ \RXU VNLQ PL.
WR 1RW DW DOO



YJLIXUH

%HKDYLRXUDO PHDVXUHV ([SHULPHQW

JUHTXHQF\ RI VXQEDWKLQJ
2Q KRZ PDQ\ GD\V GLG \RX OD\ RXW LQ WKH VXQ" 1R
GD\V ORUH WKDQ  GD\V

'XUDWLRQ RI DYHUDJH VXQEDWKLQJ VHVVLRQ
+RZ ORQJ RQ DYHUDJH ZHUH \RX OD\LQJ RXW LQ WKH VX
KR XU KRXUV KRXUV KRXUV ORU

&RQVLVWHQF\ RI VXQVFUHHQ XVH
*HQHUDOO\ VSHDNLQJ KRZ RIWHQ GR \RX XVH D VXQVFUH
RU ZKHQ \RX DUH DEURDG LQ WKH VXQ" $0ZD\V WR

1XPEHU RI DSSOLFDWLRQV RI VXQVFUHHQ SHU GD\
2Q DYHUDJH KRZ PDQ\ WLPHV D GD\ GLEBBWIXPESSIMD\GLRXU

63) UDWLQJ RI VXQVFUHHQ XVHG

:KDW ZDV WKH 63) UDWLQJ Rl WKH VXQVFUHHQ WKDW \RX
)DEWRU  WR )DEWRU  WR )DEWRU WR

NQRZ FDQYW UHFDOO

6XQEHG XVH

+RZ PDQ\ WLPHV KDYH \RX XVHG D VXQEHG WR JHW D WDQ
1HYHU WR VHVVLRQV WR  VHVVLRQV

VHVVLRQV ORUH WKDQ VHVVLRQV



WH\ XVHG D VXQEHG $W EDVHOLQH WKH LWHPV UHIHUL
SUHYLRXV \HDU $W WKH LQWHUYHQWLRQ SKDVH WKH
UHIHU WR LOQOWHQGHG EHKDYLRXU RYHU WKH IRUWKFRPL
EHKDYLRXUDO PHDVXUHV UHIHUUHG VSHFLILFDOO\ WR E

WKH LQWHUYHQWLRQ

7KH DQWLFLSDWHG UHJUHW LQWHUYHQWLRQ $W W
DVNHG WR LPDJLQH WKHPVHOYHV LQ D VEFHQDULR ZKLF
LQGLYLGXDO V EHKDYLRXU LQ WKH VXQ DQG WKH FRQV*H
WZR YHUVLRQV RI WKH VFHQDULR GHVLJQHG WR HYRNFE
PDQLSXODWLQJ ZLWKLQ WKH VFHQDULR KRZ UHVSRQVLE
5HVHDUFK KDV LQGLFDWHG WKDW SHUFHSWLRQV RI UHV
&RQQROO\ 2UGRQH] &RXJKODQ =HHOHQEHUJ YD!
2UGRQH] &RQQROO\ =HHOHQEHUJ YDQ 'LMN 0DQ
VFHQDULR GHVFULEHG D SHUVRQ ZKR VXQEDWKHG DW H
WURSLFDO ORFDWLRQV 7KH\ ZHUH IXOO\ DZDUH RI WKH
IROORZ UHFRPPHQGHG JXLGHOLQHYV IRU SURWHFWLQJ W
EHVW SRVVLEOH WDQ 7KH SHUVRQ WKHUHIRUH KDG KL.
RXWFRPH 7KH /RZ 5HJUHW VFHQDULR GHVFULEHG D SHI
ELRORJLVW RIWHQ LQ WURSLFDO ORFDWLRQV 7KH\ ZH
DQG FKRVH WR SURWHFW WKHLU VNLQ DV UHFRPPHQGH¢
DQG WKHLU ZRUN URXWLQH SUHYHQWHG WKHP IURP GRI
KDG ORZHU UHVSRQVLELOLW\ IRU WKH VXEVHTXHQW RX)
GHVFULEHG H[DFWO\ WKH VDPH QHJDWLYH RXWFRPH D

SHUVRQ ZDV GHVFULEHG DV IDFLQJ VXUJHU\ DQG SRVVL



CERXW WKHLU SURJQRVLV )XOO YHUVLRQV RI WKH WZR VF

DQG WR WKLV SDSHU

,PPHGLDWHO\ DIWHU UHDGLQJ WKH VFHQDULR SDUWLFLSEL
HISHFWHG WKH\ ZRXOG EH IHHOLQJ D UDQJH RI GLITHUHQW
VLWXDWLRQ GHVFULEHG LQ WKH VFHQDULR 7KH OLVW FR
HPRWLRQDO WHUPV DGDSWHG IURP WKH 3RVLWLYH $IIHFV
:DWVRQ &ODUN 7THOOHJHQ DQG HPRWLRQ PHDVXUH
SLFKDUG HW DO SLFKDUG HW DO E LQFOXGLQJ
UDWLQJ VFDOHV ZHUH XVHG DQFKRUHG DW HDFK HQG

PXFK OLNH WKLV $ WRWDO QHJIJDWLYH DIIHFW VFRUH zZD
JLYHQ WR WKH QHIJDWLYH HPRWLRQDO WHUPV SRVVLEO
PDQLSXODWLRQ FKHFN SDUWLFLSDQWY UDWHG WKHLU UH
PXFK OLNH WKLV WR 1RW DW DOO OLNH WKLV DQG W
VHULRXV WR 1RW DW DOO VHULRXVYS 7KH\ DOVR LQGI
LPDJLQH WKHPVHOYHYV LQ WKH VFHQDULR DQG LPDJLQH W
LQ WKH VLWXDWLRQ WKUHH VFDOHV UDQJLQJ IURP 9k
LPDJHDELOLW\ VFRUH ZDV FRPSXWHG E\ VXPPLQJ WKH UD\)\
SRVVLEOH UDQJH RI VFRUHYV SDUWLFLSDQWYV WKHQ

WKDW UHPHDVXUHG WKHLU ULVN SHUFHSWLRQV DQG EHKD

$GGLWLRQDO PHDVXUHV 7KH EDVHOLQH TXHVWLRQQTCL
LQGLFDWH WKHLU DJH DQG JHQGHU WKHLU VNLQ W\SH s
WASLFDO UHDFWLRQ WR WKH VXQ H[WHQW WR ZKLFK WKHL

VNLQ WDQV 2QH IXUWKHU LWHP DVNHG DERXW WKHLU RZ



FRFHU SRLQW VFDOH UDQJLQJ IURP , W KDV KDSSH

KDSSHQHG WR DQ\RQH , NQRZT

6LQFH WKH H[SHULHQFH RI UHJUHW LV DVVXPHG WR LQL
GHFLVLRQ SUREOHP =HHOHQEHUJ YDQ 'LMN ODQVWHD(
ZHUH LQYLWHG DW WKH LQWHUYHQWLRQ SKDVH WR GH
ERRNOHW LI WKH\ ZHUH LOQWHUHVWHG LQ ILQGLQJ RXW |
DQG KRZ WKH\ FRXOG SURWHFW WKHLU VNLQ IURP GDPD
QXPEHU RI VRXUFHV RI LQIRUPDWLRQ LQFOXGLQJ ZHEV
LVVXH 7KH QXPEHU RI SDUWLFLSDQWYV ZKR GHWDFKHG
LQWHUHVW LQ LQIRUPDWLRQ VHHNLQJ $W WKH IROORZ
LQGLFDWH ZKHWKHU WKH\ KDG VRXJKW LQIRUPDWLRQ D

GXULQJ WKH SUHYLRXV HLIJKW PRQWKYV

SHVXOWYV

%DVHOLQH GDWD 1

9HU\ IHZ RI WKH SDUWLFLSDQWY KDG DQ\ H[SHULHQFH R
GLDJQRVHG ZLWK WKH FRQGLWLRQ WKHPVHOYHV RU NQ
ZLWK LW SDUWLFLSDQWY UHSRUWHG WKDW WKH\ GL

FDQFHU

SDUWLFLSDQWVY UHVSRQVHV WR WKH ULVN SHUFHSWLR
WKHUH ZDV VRPH ULVN LQ VXQEDWKLQJ ZLWKRXW SURW

JURXSYVY PHDQ UDWLQJV RQ WKHVH PHDVXUHV LQGLFDW



DIDLU DPRXQW RI WKRXJKW LQ WKH SDVW 0 6'
VWURQJO\ WKDW VXQEDWKLQJ ZLWKRXW XVLQJ VXQVFUHH
FDQFHU O0 6' DQG ZDV D ULVN\ WKLQJ WR GR ¢
WKDW WKH\ SHUFHLYHG RQH ZDV PRUH OLNHO\ WKDQ QRW
DSSO\ VXQVFUHHQ 0 6' +RZHYHU RQ DYHUI
WR EHOLHYH WKH\ ZHUH WKHPVHOYHV VOLJKWO\ OHVV DW

WKHLU SHHUV 0 6'

7KLY DFNQRZOHGJHPHQW RI WKH KHDOWK ULVNV RI VXQEL
LQ PRVW SDUWLFLSDQWVY SDVW EHKDYLRXU LQ WKH VXQ
VDPSOH UHSRUWHG WKH\ KDG VSHQW RQ DYHUDJH EHWZH}
6' 7KH GXUDWLRQ RI D W\SLFDO VXQEDWKLQJ V
EHHQ DSSUR[LPDWHO\ KRXUV 0 6' 'XULQJ Wi
VXQVFUHHQ WR WKHLU VNLQ DQ DYHUDJH RI WZR WLPHV (
D )DFWRU VXQVFUHHQ O 6' 7TKH\ UHSRUW
FRQVLVWHQW DERXW DSSO\LQJ VXQVFUHHQ ZKHQHYHU WK

,Q WKH SUHYLRXV \HDU SDUWLFLSDQWY KDG UDUHO

,QWHUYHQWLRQ SKDVH

ODQLSXODWLRQ FKHENV $V H[SHFWHG WKHUH ZDV QF
WKH H[SHULPHQWDO JURXSV UDWLQJV RI WKH VHULRXVQF
S YRWK +LJK 5HJUHW O 6' DQG /RZ

6' SDUWLFLSDQWY UDWHG WKH RXWFRPH DV YHU\ VH

RI UHVSRQVLELOLW\ ZDV QRW VXFFHVVIXO 7KHUH ZHUH Q



SDUWLFLSDQWY UDWLQJV RI SHUFHLYHG UHVSRQVLELO
%RWK WKH +LJK 5HJUHW O 6' DQG WKH /RZ 5
H[SHULPHQWDO JURXSVY UDWHG UHVSRQVLELOLW\ IRU W
LPDJHDELOLW\ RI WKH VFHQDULR DOVR LQGLFDWHG WKI
KDG EHHQ HDVLHU IRU SDUWLFLSDQWY WR LPDJLQ

6' 7KLV GLIIHUHQFH ZDV VWDWLVWLFDOO\ VL.

S

SDWLQJV RI DQWLFLSDWHG UHJUHW DQG WRWDO QH
WRWDO QHJDWLYH DIIHFW VFRUHV IRU WKH +LJK 5HJUH)
7TDEOH 7TKHUH ZDV QR VLIJQLILFDQW GLIITHUHQFH EHW
WHUPV RI WKHLU UDWLQJY RI DQWLFLSDWHG UHJUHW O
WKHLU WRWDO QHIJDWLYH HPRWLRQ VFRUH O0DQQ :KLWQC

DOWLFLSDWHG PRGHUDWH OHYHOV RI UHJUHW DQG RWK

%HFDXVH WKH PDQLSXODWLRQ RI UHVSRQVLELOLW)\ DSS
GLIIHUHQFH LQ DQWLFLSDWHG UHJUHW UDWLQJV EHWZF
ZHUH WUHDWHG LQ VXEVHTXHQW DQDO\VHV DV D VLQJO
5HSHDWHG PHDVXUHV DQDO\WHV ZHUH XVHG WR DVVHVV
LOQWHUYHQWLRQ RQ ULVN SHUFHSWLRQV DQG EHKDYLRX

EDVHOLQH UDWLQJV WR WKRVH WKH\ PDGH LPPHGLDWH(

6KRUW WHUP HIIHFWV RI WKH UHJUHW EDVHG LQWH
DQG SRVW LQWHUYHQWLRQ UDWLQJV VLJQLILFDQW FKD

SUH DQG SRVW LQWHUYHQWLRQ UDWLQJV RQ WKHVH VF



7TDEOH

OHDQ UDWLQJV RI DQWLFLSDWHG UHJUHW DQG QHJDWLYH DII

([SHULPHQWDO JURXBWLFLSDWHG UHIRWWOUQWLMWLYH DIl
+LJK 5SHIJUHW Q

IRZ 5SHIJUHW Q

I1RWH 6WDQGDUG GHYLDWLRQV DUH LQ SDUHQWKHVHYV



7TDEOH

OHDQ EDVHOLQH DQG LPPHGLDWH SRVW LOWHUYHQWLRQ U

7LPHSRLQW
%DVHOLQH 3RVW LQWHUYHQW

OHDVXUH 1 1
&RQGLWLRQDO ULVN SHUFHSWLRQ
'XUDWLRQ RI VXQEDWKLQJ VHVVLRQV
&RQVLVWHQF\ Rl VXQVFUHHQ XVH
63) UDWLQJ RI VXQVFUHHQ
1XPEHU Rl VXQVFUHHQ DSSOLFDWLRQV SHU

GD\

I1RWH 6WDQGDUG GHYLDWLRQV DUH LQ SDUHQWKHVHV )RU LW
EHKDYLRXU



SDWLQJV RQ RQH ULVN SHUFHSWLRQ LWHP FRQGLWLRQDO
LOWHUYHQWLRQ W S ,PPHGLDWHO\ DIWHU WK
HVWLPDWHG D JUHDWHU FKDQFH O RI GHYHORSLQJ V

ZLWKRXW SURWHFWLQJ WKHLU VNLQ WKDQ WKH\ KDG DW E

7TKHUH ZHUH DOVR VLJQLILFDQW FKDQJHV RQ IRXU RI WKH
LQWHUYHQWLRQ $00 RI WKHVH FKDQJHV UHIOHFWHG DQ
SURWHFWLYH EHKDYLRXU LQ WKH IXWXUH ,PPHGLDWHO\ I

LOQWHUYHQWLRQ SDUWLFLSDQWY LQWHQGHG WR UHGXFH

RQ DQ\ RQH GD\ :LOFR[RQ = S WR XVH VXQVFL
:LOFR[RQ = S DSSO\ LW PRUH IUHTXHQWO\ G
W S DQG LQFUHDVH WKH 63) UDWLQJ Rl WKH
= S 2Q DYHUDJH WKH\ LQWHQGHG WR VSHQG

DQ\ RQH GD\ WR XVH VXQVFUHHQ 3YHU\ RIWHQ" DSSO\ LW

VXQVFUHHQ ZLWK DQ 63) UDWLQJ RI )DFWRU

$OWKRXIK WKH PDQLSXODWLRQ RI UHVSRQVLELOLW\ UHJU
EHHQ LQ WKH +LJK 5HIJUHW FRQGLWLRQ ZHUH PRUH OLNHC
VHHNLQJ WKDQ /RZ 5HIJUHW JURXS SDUWLFLSDQWYV 1

SUREDELOLW\ WHVW S VLGHG ,Q WKH +LJK 5HJUH'
GHWDFKHG WKH LQIRUPDWLRQ VKHHW IURP WKH TXHVWLR
,Q WKH /RZ 5HIUHW JURXS Q RQO\ RQH SHUVRQ KDG
VFHQDULRY GLG QRW HYRNH GLIITHUHQW OHYHOV RI DQWLF
KDG EHHQ UDWHG DV EHLQJ HDVLHU WR LPDJLQH 7KHUHIF
VFHQDULR ZDV PRUH SHUVRQDOO\ UHOHYDQW WR WKH SDL

ZKLFK IRFXVHG RQ WKH VWRU\ RI D PDULQH ELRORJLVW



: HUH WKH REVHUYHG HIIHFWV GXH WR DQWLFLSDWI
FRQWURO JURXS DW WKH LQWHUYHQWLRQ SKDVH LW ZL
FKDQJHV LQ SDUWLFLSDQWVY UDWLQJYV RQ WKH ULVN S}
EH DWWULEXWHG VSHFLILFDOO\ WR KDYLQJ EHHQ IRFXV
LPDIJLQHG VFHQDULR ,Q DQ DWWHPSW WR DGGUHVV WK
WZR JURXSV DFFRUGLQJ WR WKHLU DFWXDO UDWLQJV [
VFHQDULR YHUVLRQ WKH\ KDG RULJLQDOO\ EHHQ H[SRV
OHYHO RI UHJUHW DV 39HU\ PXFK OLNH WKLV" RU 34XLW|
SHIUHWWHUVYT JURXS Q ZKLOH SDUWLFLSDQWYV ZK|
OLWWOH OLNH WKLV" RU 31RW DW DOO OLNH WKLV"™ IRUF
WKH REVHUYHG FKDQJHV LQ UDWLQJY ZHUH UHODWHG W

WKDW WKH HIITHFW ZRXOG EH VWURQJHU IRU p+LJKHU 5F

7KHUH ZDV QR VLJQLILFDQW FKDQJH IURP EDVHOLQH WF
UHVSRQVHV RQ WKH 63) UDWLQJ GXUDWLRQ RI VXQEDW
SHUFHSWLRQ PHDVXUHV IRU HLWKHU +LJK 5HJUHWWHUYV
WKHUH ZHUH VRPH FKDQJHV LQ SDUWLFLSDQWVY UDWLC
DSSO\LQJ VXQVFUHHQ DQG QXPEHU RI VXQVFUHHQ DSSC

LQWHUYHQWLRQ UDWLQJV RQ WKHVH WZR PHDVXUHYV IR

,Q WHUPV RI FRQVLVWHQF\ RI DSSO\LQJ VXQVFUHHQ Wk
EHWZHHQ EDVHOLQH DQG LPPHGLDWH SRVW LQWHUYHQ!
:LOFR[RQ = ( EXW QRW IRU p/RZHU 5HJUHW:!

$IWHU WKH LOQWHUYHQWLRQ p+LJKHU 5HJUHWWH
PRUH FRQVLVWHQWO\ ZKHQ WKH\ ZHUH RXW LQ WKH VX

LOQWHQGHG FKDQJH LQ EHKDYLRXU ZDV QRW DSSDUHQW



7TDEOH

OHDQ SUH DQG SRVW LQWHUYHQWLRQ UDWLQJV IRU +LJK DQ

&RQVLWNHQF\ IXPEHU RI VXQVFUHHQ
DSSQVUXQVFUHHQ DSSOLFDWLRQV SHU GD\

+LJK 5HIJUHWRZHBINIUHWMWHKVSHIUHWRWHIHIUHWWHU
Q Q Q Q

%DVHOLQH

3RVW LQWHUYHQWLRQ

1RWH 6WDQGDUG GHYLDWLRQV DUH LQ SDUHQWKHVHY )RU LWHPV PDU

EHKDYLRXU








































































































































































































































































































































































































































































