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`-84;!O'*))P(!Q30!=-;04,UK3/.3!.-5&#-4!%-#!QTI!&#/J,!$5;!&30!98/4&!05?/#-5=05&!?$#/$940,!
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! ! )L$

!
!

;0,.#/90;!$9-?0UJ#-;8.0!%-#0.$,&,!-%!&K-!,0J$#$&0!=0$,8#0,!-%!-5D,&#00&!J$#A/56!#0?0580!$,!$!

%85.&/-5!-%!&30!.-?$#/$&0,(!a0!8,0!#-98,&!,&$5;$#;!0##-#,!90.$8,0!1-/,,-5!$,,8=0,!&30!=0$5!$5;!

?$#/$5.0!$#0!0R8$47!98&!8,/56!&30!gc890#Ca3/&0C2$5;K/.3!4/50$#/[0;!0,&/=$&-#!-%!?$#/$5.0!/,!$!

J0#=/,,/940!$4&0#5$&/?0!&-!4-6!4/50$#!#06#0,,/-57j!$5;!$,!`-84;!O'*))P!;0=-5,&#$&0,!&3/,!J#-;8.0,!

$!40,,!9/$,0;!0,&/=$&-#(!\5!$;;/&/-57!$!1-/,,-5!=-;04!#0&$/5,!-9,0#?$&/-5,!-%![0#-!#0?0580!#$&30#!

&3$5!-=/&&/56!&30=!$,!$!4-6!4/50$#!=-;04!K-84;!;-(!Q:J/.$44:!K305!K0!&3/5A!-%!8,/56!$!1-/,,-5!

=-;04!K0!$#0!.-5;/&/-50;!&-!&3/5A!-%!/&,!8,0!-54:!%-8#!.-85&!;$&$7!98&!$,!2/4?$!b!Q05#0:#-!O'**F7!

J(!FZHP!J-/5&!-8&!gK3$&!/,!=-#0!/=J-#&$5&7!:/!;-0,!5-&!0?05!3$?0!&-!90!$5!/5&060#U%-#!&30!

0,&/=$&-#!9$,0;!-5!&30!1-/,,-5!4/A04/3--;!%85.&/-5!&-!90!.-5,/,&05&(j!

a0!8,0!&K-!=-;04,!&-!0,&/=$&0!$5;!%-#0.$,&!J$#A/56!#0?0580!&-!$44-K!%-#!?$#/$&/-5!/5!&30!

J$#A/56!#0?0580!;0J05;05&!?$#/$940(!<-;04!)!8,0,!&-&$4!&#$.&!#0?0580!/5!$!&#$.&!%-#!$!&/=0!J0#/-;!

$,!&30!;0J05;05&!?$#/$940!$5;!=0$,8#0!-%!#0?0580(!<-;04!'!8,0,!&30!$?0#$60!#0?0580!J0#!J$#A/56!

,J$.0!/5!$!&#$.&!/5!&/=0!J0#/-;!$,!&30!;0J05;05&!?$#/$940(!!

$

&'/(+./$

^/5;/56,!J#0,05&!$!=/S0;!=0,,$60!-%!3-K!QTI!&#/J,!$#0!$,,-./$&0;!K/&3!-5D,&#00&!J$#A/56!

#0?0580!/5!&30!I/&:!-%!20$&&40(!\5!$;;/&/-57!&30!%-#0.$,&/56!0%%-#&,!/5!&3/,!$#&/.40!J#-?/;0!,-=0!

/5,/63&!/5&-!3-K!+N,!=/63&!%8#&30#!,3$J0!J$#A/56!#0?0580!,&#0$=!%-#!./&/0,(!Q$940!)!,3-K,!&3#00!

.-48=5,!%-#!0$.3!=-;04(!Q30!%/#,&!.-48=5!,3-K,!&30!90&$!.-0%%/./05&,7!&30!,0.-5;!.-48=5!,3-K,!

&30!#-98,&!,&$5;$#;!0##-#,7!$5;!&30!&3/#;!/,!&30!J0#.05&!.3$560!/5!&30!;0J05;05&!?$#/$940!K/&3!$!

-50D85/&!.3$560!/5!&30!/5;0J05;05&!?$#/$940(!Q30!&3/#;!.-48=5!/,!8,0;!/5!&30!;/,.8,,/-5!-%!#0,84&,!

&-!0$,0!/5&0#J#0&$&/-5(!
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! ! )Z$

!
!

! Q$940!)!,3-K,!&30!#0,84&,!%#-=!<-;04,!)!$5;!'7!K3/.3!3$?0!,J0./%/0;!$,,-./$&/-5,!

90&K005!J$#A/56!#0?05807!&30!98/4&!05?/#-5=05&7!$5;!QTI!&#/J,(!<-;04!)U&30!#04$&/-5,3/J!

90&K005!&-&$4!J$#A/56!#0?0580!/5!$!.05,8,!&#$.&!;8#/56!$!&/=0!J0#/-;U,3-K,!&3$&!%-#!0$.3!)7***!

$;;/&/-5$4!QTI!&#/J,!&$A05!/5!$!.05,8,!&#$.&7!#0?0580!K-84;!/5.#0$,0!9:!$9-8&!E('!J0#.05&7!$44!

04,0!0R8$4Y!&3/,!#04$&/-5,3/J!/,7!3-K0?0#7!=-;0#$&0;!506$&/?04:!/5!&30!,R8$#0;!&0#=7!;0.#0$,/56!

#0?0580!9:!Z(G!J0#.05&(!Q30!#0,84&,!/5;/.$&0!&3$&!$&!$JJ#-S/=$&04:!Z(G!&/=0,!&30!$?0#$60!58=90#!

-%!QTI!&#/J,!J0#!;$:!/5!'*)F7!J$#A/56!#0?0580!K/44!,&$#&!&-!;0.4/50(!Q30!40?04!$&!K3/.3!#0?0580!

,&$#&,!&-!;0.4/50!/,!$9-8&!3$4%!$,!=8.3!$,!&30!=$S/=8=!-9,0#?0;!?$480!%-#!58=90#!-%!&#/J,!/5!$!

&/=0!J0#/-;U=0$5/56!K0!.-84;!90!.4-,0#!&-!#0?0580!;0.4/50!&3$&!K-84;!,00=!$JJ$#05&!$&!%/#,&!

948,3(!!

<-;04!'U&30!#04$&/-5,3/J!90&K005!$?0#$60!J$#A/56!#0?0580!J0#!J$#A/56!,J$.0!/5!$!

.05,8,!&#$.&!;8#/56!$!&/=0!J0#/-;U,3-K,!&3$&!%-#!0$.3!)7***!$;;/&/-5$4!QTI!&#/J,!&$A05!/5!$!

.05,8,!&#$.&7!$44!04,0!304;!.-5,&$5&7!J$#A/56!#0?0580!J0#!,J$.0!/5.#0$,0,!9:!$9-8&!)'(M!J0#.05&Y!

&30!,R8$#0;!&0#=!/5!<-;04!'!=0;/$&0,!&30!6#-K&3!9:!D*(E!J0#.05&!%-#!0$.3!)7***!&#/J,!&$A05(!Q30!

#0,84&,!/5;/.$&0!&3$&!$&!$JJ#-S/=$&04:!Z('!&/=0,!&30!$?0#$60!58=90#!-%!QTI!&#/J,!J0#!;$:!/5!'*)F7!

J$#A/56!#0?0580!K/44!,&$#&!&-!;0.4/50(!!

Electronic copy available at: https://ssrn.com/abstract=3591268



! ! )H$

!
!

.=UA:$O@$.25$.B?LJ$=;M$0=BC?;N$&:T:;K:V$0D?JJD;$&:NB:JJ?D;$4DM:AJ$&:JKAIJ$

!
!

_-&3!=-;04,!3/634/63&!$5!/=J-#&$5&!#-40!%-#!4$5;!8,0!/5!&30!$,,-./$&/-5,!90&K005!QTI!

&#/J,!$5;!J$#A/56!#0?0580(!\5!=-;04!)7!$44!4$5;!8,0!?$#/$940,!3$?0!,&$&/,&/.$44:!,/65/%/.$5&!

;/%%0#05.0,!%#-=!&30!-=/&&0;!.-==0#./$4!.$&06-#:(!\5.#0$,/56!&30!,3$#0!-%!4$5;!;0?-&0;!&-!

#0,/;05&/$47!-&30#!8,0,7!$5;!=/S0;!8,0!9:!-50!J0#.05&$60!J-/5&!;0.#0$,0,!J$#A/56!#0?0580!9:!*(L7!

*(F7!$5;!*(E!J0#.05&7!#0,J0.&/?04:7!.-=J$#0;!&-!&30!.-==0#./$4!4$5;!8,0,(!\5.#0$,/56!4$5;!

;0?-&0;!&-!/5;8,&#/$4!8,0,!9:!-50!J0#.05&!K-84;!/5.#0$,0!J$#A/56!#0?0580!9:!*(Z!J0#.05&!

!"#$%&'()
*'+,-./)

0121.31 41

5)67'./1)-.)
18916&1:)
6%3.&);%+)

3.-&)67'./1)
-.)<

!"#*'+,-./)
0121.31)*1+)

=9'61 41

5)67'./1)-.)
18916&1:)
6%3.&);%+)

3.-&)67'./1)
-.)<

>(()9-6,394)'.:):+%9%;;4)?-.)@AAA4B ACADEFEGG HACAAIEJK FCJ AC@J@DDGG HACAALFLK @JCE
>(()&+-94)4M3'+1:)?-.)@AAA4B NACAADJEGG HACAAAILK NACD NACAAIJIGG HACAAALEK NACI
>21+'/1)6%4&)&%)9'+,)%.N4&11&)91+)7%3+ ACA@LJOG HACAAFLFK @CL ACOEPO@GG HACAAFOPK PICO
Q.N=&+11&)*'+,-./)R1:-'.)Q6639'.6S)0'&1 ACA@FJ@GG HACAAAJEK @CF ACAJDJAGG HACAAAJLK JCF
*'-:)*'+,-./)=9'614)-.)$+'6&)?-.)@AA4B AC@IDAJGG HACAA@EAK JACO
T3UV1+)%;)"17-6(14)NW'+4X)$+36,4X)"'.4)?-.)@AA4B NACAPDDAGG HACAA@@FK NPCP NACAAFJAGG HACAA@@EK NACF
T3UV1+)%;)Y11+Z[-.1)41((-./)14&'V(-47U1.&4) ACAAFJ@GG HACAAA@LK ACF NACAA@DDGG HACAAAJAK NACJ
>21+'/1)6%4&)91+)/'((%.)%;)\'4%(-.1 ACAJLPFG HACA@OJOK JCI ACAPALDGG HACA@@IIK PCJ
R1:-'.)]%3417%(:)^.6%U1)?-.)_@AAA4B NACAADAEGG HACAAAJEK NACD NACAAJEJGG HACAAAO@K NACO
*%93('&-%.)!1.4-&S)?@AAA)91%9(1Z4M)U-(1B ACAAIPPGG HACAAADFK ACI NACAAAJ@ HACAAAOIK A

`%.-./)a)b'.:)c41)?W%UU1+6-'()-4)QUU-&&1:)W'&1/%+SB
5)014-:1.&-'( NACAAJDFGG HACAAAOJK NACO ACAA@FOGG HACAAAJOK ACJ
5)^.:34&+-'( ACAAPPDGG HACAAAJLK ACP NACAAADOG HACAAAJJK NAC@
5)R-81:)c41 NACAAIPEGG HACAAAOJK NACIA ACAAAAJ HACAAAJPK A
5)Q&71+)`%.-./Zc41 NACAAFAIGG HACAAAJIK NACF NACAAAAP HACAAAJFK A

$-U1)%;)!'S)?QU-&&1:)\+%39d)R%+.-./)HIN@A'UKB
>;&1+.%%.)?@@NOB ACP@PEJGG HACA@D@EK D@CP ACOPOFEGG HACA@PO@K P@
e21.-./)?PNLB NACPIDLAGG HACA@FLJK NOICD NACDEP@FGG HACA@FEIK NPPCI

!'S)%;)&71)[11,)?QU-&&1:)\+%39d)R%.:'Sf).%)9'-:)
9'+,-./)=3.:'S4B

$314:'S ACAEJODGG HACA@P@AK ECL ACALAAAGG HACA@JAEK LCO
[1:.14:'S ACAIEP@GG HACA@P@AK ECP ACADDOLGG HACA@JAFK DCL
$73+4:'S ACALOEIGG HACA@POOK LCL ACAJOOJ HACA@JJEK JCP
g+-:'S ACAEJFAGG HACA@P@@K ECL ACA@EAP HACA@JJAK @CE
='&3+:'S AC@@JLEGG HACA@OOJK @@CE NACAAELL HACA@JILK N@CA

h1'+)$+1.: ACA@JJA HACAAIOFK @CJ NACAFLODGG HACAALPDK NFCD
W%.4&'.& N@LCDJD@O H@FCIFPIIK @PACEFIEOGG H@DCAP@IIK
QV41+2'&-%.4 JPXDEI JPXDEI
*43:%)0N4M3'+1: ACIDFL ACFFAL
0%V34&)4&'.:'+:)1++%+4)-.)V+'6,1&4
GG)9iACA@X)G)9iACAD

?@B ?JB
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! ! )F$

!
!

.-=J$#0;!&-!&30!.-==0#./$4(!\5!=-;04!'7!-54:!#0,/;05&/$4!$5;!/5;8,&#/$4!8,0,!3$?0!$!,&$&/,&/.$44:!

,/65/%/.$5&!;/%%0#05.0!%#-=!.-==0#./$4!4$5;!8,0,(!\5.#0$,/56!&30!,3$#0!-%!4$5;!/5!&30!&#$.&!

;0?-&0;!&-!#0,/;05&/$4!4$5;!8,0!K-84;!/5.#0$,0!&30!$?0#$60!J0#!,J$.0!#0?0580!9:!*('!J0#.05&!

.-=J$#0;!&-!.-==0#./$4!4$5;(!!+5!/5.#0$,0!/5!4$5;!;0?-&0;!&-!/5;8,&#/$4!8,0,!9:!-50!J0#.05&!

;0.#0$,0,!$?0#$60!J0#!,J$.0!#0?0580!9:!*()!J0#.05&(!!

! @&30#!98/4&!05?/#-5=05&!.3$#$.&0#/,&/.,!$#0!4/A0K/,0!$,,-./$&0;!K/&3!J$#A/56!#0?0580,(!

<-#0!J$#A/56!,J$.0,!/5!$!&#$.&!$#0!5$&8#$44:!$,,-./$&0;!K/&3!=-#0!&-&$4!#0?0580!.-440.&0;Y!K0!

-=/&&0;!&30!58=90#!-%!J$#A/56!,J$.0,!/5!=-;04!'!90.$8,0!K0!K-84;!5-&!0SJ0.&!&30!58=90#!-%!

,J$.0,!/5!$!&#$.&!&-!/=J$.&!J0#!,J$.0!#0?0580,(!\5!<-;04!)7!%-#!0$.3!)**!$;;/&/-5$4!,J$.0,!/5!$!

&#$.&7!#0?0580,!K-84;!90!0SJ0.&0;!&-!/5.#0$,0!&-&$4!#0?0580!9:!'*(L!J0#.05&!;8#/56!0$.3!&/=0!

J0#/-;(!Q3/,!%/5;/56!;0=-5,&#$&0,!&3$&!/5.#0$,/56!J$#A/56!,8JJ4:!.-84;!/5.#0$,0!#0?05807!$44!04,0!

0R8$4(!!

Q30!?$#/$940!.-5&#-44/56!%-#!&30!58=90#!-%!?03/.40,!-K50;!9:!&#$.&!#0,/;05&,!/5;/.$&0,7!/5!

<-;04!)7!&3$&!%-#!0$.3!)**!$;;/&/-5$4!-K50;!?03/.40,!/,!$,,-./$&0;!K/&3!$9-8&!$!Z!J0#.05&!;0.4/50!

/5!J$#A/56!#0?0580(!\5!<-;04!'7!)**!$;;/&/-5$4!?03/.40,!K-84;!;0.#0$,0!&30!$?0#$60!J0#!,J$.0!

#0?0580!9:!*(F!J0#.05&(!Q30!58=90#!-%!?03/.40,!=$:!90!.-4/50$#!K/&3!50/639-#3--;!=0;/$5!

3-8,03-4;!/5.-=0!OK/&3!$!,&$&/,&/.$44:!,/65/%/.$5&!J-,/&/?0!.-##04$&/-5!$&!#q*(F)P7!K3/.3!/,!$4,-!

$,,-./$&0;!K/&3!#0;8.0;!J$#A/56!#0?05807!J-&05&/$44:!$4&0#/56!&30,0!#0,84&,!%-#!9-&3!=-;04,(!^-#!

0$.3!f)7***!/5.#0$,0!/5!=0;/$5!3-8,03-4;!/5.-=0!/5!$!.05,8,!&#$.&7!#0,84&,!,3-K!$!;0.#0$,0!/5!

&-&$4!&#$.&!J$#A/56!#0?0580!-%!$9-8&!*(H!J0#.05&(!<-;04!'!/5;/.$&0,!&3$&!0$.3!f)7***!/5.#0$,0!/5!

=0;/$5!3-8,03-4;!/5.-=0!K-84;!/5.#0$,0!$?0#$60!#0?0580!J0#!J$#A/56!,J$.0!9:!*(L!J0#.05&(!!

^-#!0$.3!$;;/&/-5$4!0,&$94/,3=05&!&3$&!,044,!900#!$5;!K/50!K/&3/5!$!.05,8,!&#$.&7!&-&$4!

#0?0580!%-#!-5D,&#00&!J$#A/56!O<-;04!)P!/5.#0$,0,!9:!$4=-,&!*(F!J0#.05&(!Q30!$?0#$60!#0?0580!%-#!
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! ! )G$

!
!

0$.3!,J$.07!<-;04!'7!;0.#0$,0,!9:!*('!J0#.05&!%-#!0$.3!$;;/&/-5$4!0,&$94/,3=05&(!!!

Q30!$,,-./$&/-5!90&K005!&30!.-,&!-%!%804!$5;!J$#A/56!#0?0580!/,!,&$&/,&/.$44:!,/65/%/.$5&!/5!

9-&3!=-;04,(!\5!=-;04!)7!&30!#0,84&,!/5;/.$&0!&3$&!0$.3!$;;/&/-5$4!;-44$#!J0#!6$44-5!%804!J#/.0,!

/5.#0$,0!J$#A/56!#0?0580!/5.#0$,0,!9:!'(E!J0#.05&(!a3/40!/5!=-;04!'7!$!-50!;-44$#!/5.#0$,0!/5!%804!

J#/.0!/5.#0$,0;!#0?0580!9:!Z('!J0#.05&(!Q3/,!#0,84&!&3$&!5-&!50.0,,$#/4:!.-=J-#&!K/&3!0$#4/0#!

#0,0$#.3!$5;!/,!4/A04:!;80!&-!&30!#04$&/?04:!,=$44!#$560!-%!?$480,!-%!%804!J#/.0,!&3$&!;/;!5-&!?$#:!

K/;04:!;8#/56!&30!,&8;:!J0#/-;U/5&0#R8$#&/40!#$560!-%!f'(LH!&-!fL(HG(!!

! ^/5$44:7!#0,84&,!,3-K!&3$&!0$.3!)7***!$;;/&/-5$4!J0-J40!J0#!,R8$#0!=/40!/5!$!&#$.&7!&-&$4!-5D

,&#00&!J$#A/56!#0?0580!O=-;04!)P!/5.#0$,0,!9:!*(E!J0#.05&(!Q30!$?0#$60!#0?0580!J0#!,J$.0!/,!5-&!

,&$&/,&/.$44:!$,,-./$&0;!K/&3!J-J84$&/-5!;05,/&:(!

&:T:;K:$1>LA?H=I?D;J$

I-5&#-44/56!%-#!QTI!&#/J,7!<-;04!)!#0,84&,!,3-K!&3$&!J$#A/56!#0?0580!/,!0SJ0.&0;!&-!/5.#0$,0!9:!

)L(L!J0#.05&!K305!&30!$?0#$60!3-8#4:!J$#A/56!#$&0!/5.#0$,0,!9:!f)(!<-;04!'!J#0;/.&,!&3$&!$?0#$60!

#0?0580!J0#!J$#A/56!,J$.0!/5!$!&#$.&!/5.#0$,0,!9:!ZL('!J0#.05&!%-#!0$.3!f)!/5.#0$,0!/5!$?0#$60!

3-8#4:!#$&0(!Q3/,!%/5;/567!3-K0?0#7!;-0,!5-&!$..-85&!%-#!J-&05&/$4!&#$?04!903$?/-#!$5;C-#!J$#A/56!

-..8J$5.:!.3$560,!,&0==/56!%#-=!/5.#0$,0;!3-8#4:!J#/.0,(!

X0,84&,!/5!9-&3!<-;04,!)!$5;!'!/5;/.$&0!&3$&!#0?0580!K-84;!/5.#0$,0!9:!'('!&-!'(L!J0#.05&!

%-#!0$.3!-50!J0#.05&!/5.#0$,0!/5!J$#A/56!-..8J$5.:(!^/68#0!L!/448,&#$&0,!&30!#04$&/-5,3/J!90&K005!

J$#A/56!-..8J$5.:!$5;!&-&$4!J$#A/56!#0?0580!O<-;04!)P!-?0#!,0?0#$4!;/%%0#05&!40?04,!-%!&-&$4!

QTI!&#/J,(!Q30!.8#?0,!$#0!$44!,/=/4$#4:!,4-J0;!$5;!.3$56/56!-?0#!&30!#$560!-%!?$480,(!a3/40!&3/,!

0,&/=$&0!#0%40.&,!.-5,&$5&!J$#A/56!J#/.0,7!I/&:!-%!20$&&40!J-4/.:!;/.&$&0,!&3$&!J$#A/56!J#/.0,!K-84;!

.3$560!/5!#0,J-5,0!&-!%$44/56!-..8J$5.:7!K3/.3!/,!K3$&!K0!=/63&!0SJ0.&!/5!&30!4-56D&0#=!K305!

=-#0!&#/J,!;-!5-&!#0R8/#0!J$#A/56(!
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