
Give to AgEcon Search

The World’s Largest Open Access Agricultural & Applied Economics Digital Library

This document is discoverable and free to researchers across the 
globe due to the work of AgEcon Search.

Help ensure our sustainability.

AgEcon Search
http://ageconsearch.umn.edu

aesearch@umn.edu

Papers downloaded from AgEcon Search may be used for non-commercial purposes and personal study only. 
No other use, including posting to another Internet site, is permitted without permission from the copyright 
owner (not AgEcon Search), or as allowed under the provisions of Fair Use, U.S. Copyright Act, Title 17 U.S.C.

No endorsement of AgEcon Search or its fundraising activities by the author(s) of the following work or their 
employer(s) is intended or implied.

https://shorturl.at/nIvhR
mailto:aesearch@umn.edu
http://ageconsearch.umn.edu/


?09)%4$/(%3$/$)#46*1!6)#)4&$#(/&(4/)%03$.*9)-*12(4#*:-)/5

&(4/(%'$D)7$K#$)&.$%&+-)%&/

'6)/6) SG>

E

! W()%:(%7 J>

H

!

! ="$=?@;

E

HM!/%""<"5B(?'-"(3*($)<)(2 &%*3'/)<B(;'(**-'(;! d%)"V'(;W('?*-,'$4! d%)"V'(;GTQIQH! &%'()$ TM!"#$% &%'()0(,$'$#$*"5B(?'-"(3*($)<!/'*(/*,!

:'(',$-4"5B/"<";4)(2 B(?'-"(3*($! E#)(;F%"# GHIQGG! &%'()

?,/&#)4&K:'/-"D<),$'/D"<<#$'"( %),9*/"3*)L"-<2L'2*',,#*MZ%*2',/%)-;*"5,*L);*$-*)$3*($D<)($,"!ZN,# "-L),$*L)$*-$-*)$3*($

D<)($"`̀ ZN,# ',)( '3D"-$)($L)45"-3'/-"D<),$'/,$"*($*-$%**(?'-"(3*($MZ%',,$#24-*?'*L*2 $%*,"#-/*,)(2 "//#--*(/*/%)-)/$*-',$'/,

"$4D*! ,'F*! /"<"-)(2 /"3D"(*($,# "53'/-"D<),$'/,'( 2"3*,$'/)(2 5"-*';( ,*L);*D<)($,M0$*<)9"-)$*2 $%*-*3"?)<D-'(/'D<*,"53'/-"D<),$'/,

94D-'3)-4! ,*/"(2)-4)(2 $*-$')-4$-*)$3*($,M0( )22'$'"(! $%*-*3"?)<*55*/$,"5?)-'"#,$-*)$3*($#('$,)(2 2'55*-*($D-"/*,,*,"( 3'/-"D<),@

$'/,L*-*,#33)-'F*2M0( $%*5#$#-*! $%*-*3"?)<3*/%)(',3"53'/-"D<),$'/,'( ,*L);*$-*)$3*($D<)($,,%"#<2 9*2',/#,,*2 '( 3"-*2*D$%! ,"

),$"5#-$%*-'3D-"?*$%*-*3"?)<-)$*"53'/-"D<),$'/,94"D$'3'F'(;)(2 $-)(,5"-3'(;$-)2'$'"()<,*L);*$-*)$3*($D-"/*,,*,MZ%*-*5"-*! '$',

(*/*,,)-4$"2*?*<"D (*L$*/%("<";'*,6D-"/*,,*,,D*/'5'/)<<45"-$%*-*3"?)<"53'/-"D<),$'/,)(2 D-"3"$*$%*3$"D-)/$'/)<)DD<'/)$'"(,M

B$C D*#0/K:'/-"D<),$'/,! !*L);*$-*)$3*($D<)($"!ZN#! )̀,$*L)$*-$-*)$3*($D<)($"`̀ ZN#! A//#--*(/*/%)-)/$*-',$'/,! .*3"?)<

.*/*'?*2% a#(*TI! TITTKK1//*D$*2% A/$"9*-TG! TITT

!#DD"-$*2 94N-"̂*/$"5=)$'"()<=)$#-)<!/'*(/*+"#(2)$'"( "5&%'()

"OTII_JH_#$ N-"̂*/$"5E#)(;2"(;Y),'/)(2 1DD<'*2 Y),'/.*,*)-/% +"#(2)@

$'"( "TIHP1HGHGHHIT_T#$ A#$,$)(2'(;["#(;Z*)/%*-,\!/'*($'5'/.*,*)-/%

19'<'$4 03D-"?*3*($N-";-)3 +#(2'(; N-"̂*/$"5d%)"V'(; W('?*-,'$4

"[fTITHIG#$ 0(("?)$'"( )(2 B($-*D-*(*#-,%'D Z-)'('(;N-";-)35"-&"<<*;*

!$#2*($,"TITTHIGRIIHG#M

!%),%)80W! N%>M! <*/$#-*-! -*,*)-/% 2'-*/$'"(% -*3*2')$'"( "5D"<<#$*2 *(?'@

-"(3*($M

!

&"--*,D"(2'(;)#$%"-Ma')(D'(;+W! 3),$*-!,*('"-*(;'(**-!-*,*)-/% 2'-*/@

$'"(% 2*$*/$'"( )(2 )()<4,',"5D*-,',$*($"-;)('/D"<<#$)($,'( $%**(?'-"(3*($M

EFG%&#*0"4&(*%

:'/-"D<),$'/,;*(*-)<<4-*5*-$"D<),$'/D)-$'/<*,L'$% )D)-$'@

/<*,'F*<*,,$%)( G 33M1,)( *3*-;'(;D"<<#$)($! '$%),)$$-)/$*2

L'2*,D-*)2 )$$*($'"(M0$%),9**( /"(5'-3*2 $%)$3'/-"D<),$'/,*C@

',$'( $%*)$3",D%*-*

&H'

! "/*)(,

&T'

! -'?*-,

&J'

! <)S*,

&O'

! ,"'<,

&G'

)(2 ,*2'3*($,

&J'

! ,*-'"#,<4D"<<#$'(;$%**/"<";'/)<*(?'-"(3*($M

!*L);*$-*)$3*($D<)($" !ZN# "-L),$*L)$*-$-*)$3*($D<)($

"``ZN# ',)( '3D"-$)($;)$%*-'(;D<)/*5"-3'/-"D<),$'/,M:",$

3'/-"D<),$'/,/)( 9**55*/$'?*<4-*3"?*2 '( $%*,*L);*$-*)$3*($

D-"/*,,MU"L*?*-! 2#*$"'$,<)-;**55<#*($! ,"3*3'/-"D<),$'/,

,$'<<*($*-*2 $%**(?'-"(3*($)(2 9*/"3*)( '3D"-$)($,"#-/*M

Z%*-*5"-*! )()<4,',"5$%*"//#--*(/*/%)-)/$*-',$'/,)(2 -*3"?)<

"53'/-"D<),$'/,'( ,*L);*$-*)$3*($D<)($,',)( '3D"-$)($)D@

D-")/% $"/"($-"<$%*'-*(?'-"(3*($)<D"<<#$'"(M0( $%',,$#24! L*

"#$<'(*2 $%*,"#-/*,)(2 "//#--*(/*/%)-)/$*-',$'/,"$4D*! ,'F*!

/"<"-)(2 /"3D"(*($,# "53'/-"D<),$'/,'( 2"3*,$'/)(2 5"-*';(

,*L);*D<)($,! ,#33)-'F*2 $%*-*3"?)<D-'(/'D<*,"53'/-"D<),@

$'/,! )(2 ,#33)-'F*2 $%*-*3"?)<*55*/$,"5?)-'"#,$-*)$3*($#('$,

)(2 2'55*-*($D-"/*,,*,"( 3'/-"D<),$'/,M+'()<<4! L*/)3*#D L'$%

-*/"33*(2)$'"(,5"-'3D-"?'(;3'/-"D<),$'/,-*3"?)<D-"/*,,)(2

$%*-*,*)-/% )(2 2*?*<"D3*($"5(*L$*/%("<";'*,'( ,*L);*$-*)$@

3*($D<)($,MZ%',,$#24/"#<2 D-"?'2*-*5*-*(/*,5"-$%*D-*?*($'"(

)(2 /"($-"<"53'/-"D<),$'/,D"<<#$'"(M

HF'*"#4$/)%0*44"##$%4$46)#)4&$#(/&(4/*1.(4#*5

:-)/&(4/(%/$D)7$

:'/-"D<),$'/,'( ,*L);*$-*)$3*($D<)($,/"3*5-"3?)-'"#,

,"#-/*,! 3)'(<4'(/<#2'(;D<),$'/3'/-"9*)2,'( D*-,"()</)-*

D-"2#/$,"'C6C! 5)/')</<*)(,*-! $""$%D),$*)(2 ,%"L*-;*<#! 3'@

/-"5'9*-,-*<*),*2 5-"3L),%'(;/<"$%*,! D)-$'/<*,;*(*-)$*2 2#-'(;

$%*#,*"5D)/S);'(;D-"2#/$,"'C6C! D<),$'/9);,! D<),$'/9"$$<*,!

5""2 D)/S);'(;5'<3,)(2 $"4,M#! L*)-2*9-',"5-#99*-$'-*

L),%*2 94-)'(! )(2 L),$*L)$*-"5$*C$'<*3'<<,)(2 ;)-3*($3)(#@

5)/$#-'(;5)/$"-'*,

&Q ]R'

MY*,'2*,! $%*-*)-*3)(4$4D*,"53'/-"@

D<),$'/,! 3)'(<4'(/<#2'(;5'9*-,! 5")3,! D)-$'/<*,! 5-);3*($,)(2

5'<3,MZ%*/"3D"(*($,"53'/-"D<),$'/,)3D<*,L*-*D"<4*$%4<*(*

"NB#! D"<4D-"D4<*(*"NN#! D"<4,$4-*(*"N!#! D"<4?'(4</%<"@

-'2*"Ng&#! D"<4*$%4<*(*$*-*D%$%)<)$*"NBZ#! D"<4)3'2*"N1!

)<,"/)<<*2 (4<"(#! D"<4#-*$%)(*"NW#! D"<4*$%*-,#<5"(*"NB!#!

D"<4*,$*-"NB!Z#! D"<4)/-4<"('$-'<*"N1=#! )/-4<"('$-'<*@9#$)2'@

*(*-#99*-"=Y.# )(2 *$%4<*(*@D-"D4<*(*"BN# /"D"<43*-M:'@

/-"D<),$'/,'( ,*L);*$-*)$3*($D<)($,'( 2'55*-*($-*;'"(,?)-4'(

$4D*! ,'F*! /"<"-)(2 /"3D"(*($,! ),'(2'/)$*2 '( Z)9<*HM

Z)9<*H '(2'/)$*,$%)$5'9*-,)-*$%*3)'( $4D*"53'/-"D<),@

$'/,'( 9"$% 2"3*,$'/)(2 5"-*';( ,*L);*$-*)$3*($D<)($,M+"-$%*

,*L);*$-*)$3*($D<)($,L*,#-?*4*2! 3",$"5$%*'(5<#*($L)$*-

L),2"3*,$'/,*L);*! )(2 $%*L),%'(;D-"/*,,"5$*C$'<*,L"#<2

/)#,*)<)-;*)3"#($"5,4($%*$'/5'9*-,$"5)<<"55)(2 *($*-$%*

,*L);*M=)$#-)<5'9*-,"'C6C! /"$$"( $%-*)2 )(2 <'(*(# )//"#($*2

5"-3"-*$%)( GIb "5$%*5'9*-,'( ,"3*,*L);*,)3D<*,M0$',2'5@

5'/#<$$"2',$'(;#',% ()$#-)<5'9*-,5-"3,4($%*$'/5'9*-,#,'(;$%*

*C',$'(;V#)($'$)$'?*)()<4,',3*$%"2,! )(2 '$3)4)<,"<*)2 $"$%*

2*$*/$'"( "5%';% 5'9*-/"($*($'( ``ZN,Mf#)($'$'*,"53'/-"@

1,')( 1;-'/#<$#-)<.*,*)-/% TITT! HO "HH#% OH ]O_ >A0% HIMHPQIH 6̂M/(S'M',,(HPOJ ]PPIJMTITTMHHMIIR



K),-$EF2(4#*:-)/&(4/(%/$D)7$&#$)&.$%&:-)%&/*10(11$#$%&#$7(*%/

.*;'"( Z4D* :)'( ,'F* &"<"- &"3D"(*($,

h')3*( U)'/)(;!ZN

&Q'

+'9*-,"JIMHQb#

>*9-',"JJMTPb#

N)-$'/<*,"JGMPHb#

(

IMJGG

!

3"TTMHQb#

HTG ]IMJGG

!

3"JGMG_b#

QJ ]HTG

!

3"THMRJb#

OJ ]QJ

!

3"TIMOJb#

Z-)(,D)-*($"TRMH_b#

%̀'$*"HGMTQb#

Y<)/S "HJMOJb#

.*2 "HHMOPb#

E-**( "HIMP_b#

[*<<"L"HIMPTb#

Y<#*"PM_Qb#

NN"JOMIQb#

NB"TGMTTb#

NBZ"HIMIJb#

NB! "RMTIb#

=)( '̂(;$*-$')-4!ZN

&P'

+'9*-,"JRMHIb# rGI

!

3"OM_Qb#

GI ]GII

!

3"QPMIGb#

GII ]H III

!

3"HOMTPb#

H III ]T III

!

3"HHMPIb#

Y<)/S "GOM_Qb#

.*2 "HOMTPb#

Y<#*"PMGTb#

E-**( "_MHOb#

Z-)(,D)-*($"TMJRb#

N1"_HMOJb#

U)-9'( !ZN

&HI'

+'9*-,"J_M_b]QIMRb#

>*9-',"JIMOb]ORMJb#

TI ]HII

!

3"JOMIb]OPM_b#

HII ]GII

!

3"TPMIb]ORMGb#

Z-)(,D)-*($"OHMJb]GOMGb#

E-)4"T_MIb]J_MQb#

NB!Z"TPMGb#

N1"TIMGb#

NBZ"HOMJb#

NB"HHMQb#

NN"RMPb#

N! "PMRb#

ZL"!ZN,'( #̀%)(

&HH'

+'9*-,"GPM_b]_JMTb#

>*9-',"THMOb]JIMIb#

rHIII

!

3"RTMIb]RQM_b# Z-)(,D)-*($"GIMRb]RQMPb#

Y<)/S! 9<#*! -*2! )(2 ;-**(

Ng&"TRMQb#

Y*'̂'(;E)"9*'2')( !ZN

&HT'

+'9*-,"RGMPTb#

N*<<*$,6D)-$'/<*,62*9-',65'<3,

"HOMIRb#

HHHIM_T sRQTMPG

!

3

QRHMOQ sGTRM_J

!

3

Y<)/S "JQMQIb#

Z-)(,D)-*($"JJMROb#

Y<#*"HHMRRb#

NBZ"OTMTGb#

NB! "HPMIPb#

NN"HJMIGb#

NB"HMQOb#

U"(;7"(;!%*S #̀ U#'

!ZN

&HJ'

8'(*)-65'9*-

"_GMO_b ]RQM_Jb#

+'<3)(2 2*9-',"HIb#

HII ]GII

!

3"HMORb]HIM_Qb#

GII ]H III

!

3"HTMTOb]TGMJ_b#

H III ]G III

!

3"QRMQJb]RQMIIb#

Z-)(,D)-*($"T_MHOb]OGM_Qb#

Y<#*"HGMTGb]JIMIIb#

Y<)/S "HHMRQb]HGM_Hb#

.*2 "_MQJb]HTMRQb#

%̀'$*"OMTPb]HHMRQb#

[*<<"L"TMRQb]_MQTb#

NB"O_b]RIb#

NB!Z"J_b#

NN6NW"OIb#

1#,$-)<')( !*L);*!ZN

&HO'

+'9*-,)(2 D)-$'/<*, HII ]HPI

!

3 %̀'$*! 9<#*)(2 9<)/S NB"OTb#

NBZ"JQb#

N! "HGb#

NN"Rb#

GI !ZN,'( !"#$% 7"-*)

&HG'

>*9-',"QRMTb#

+'9*-,"JHMRb#

OG ]GIII

!

3 ] NN"JPMQb#

NB"TGMQb#

NBZ"THMJb#

="-$%*-( 0$)<4!ZN

&HQ'

+'<3,"_Jb#

>*9-',"THb#

8'(*)-"Qb#

HI ]HII

!

3"HTb#

HII ]GII

!

3"JQb#

GII ]H III

!

3"H_b#

H III ]G III

!

3"JGb#

] =Y."OIb#

NB"H_b#

BN"HOb#

=*L!"#$% `)<*,"51#,$-)<')

!ZN

&H_'

>*9-',"JRMGQb#

+'9*-,"JGMGPb#

mH III

!

3"RMIGb#

mTGI

!

3"PM_Gb#

mHTG

!

3"HPMOPb#

mJR

!

3"TTMRRb#

mHMG

!

3"JPMRJb#

] NN"JGMPHb#

NB!Z"TOMQOb#

N1"PMGb#

D<),$'/,"%C'C! 2*9-',! 5'<3,! 5")3,)(2 D)-$'/<*,# )-*2'55*-*($

)3"(;̀ `ZN,M>)'<4D<),$'/D-"2#/$,L'<<9-*)S '($"D'*/*,"5

3'/-"D<),$'/,! L%'/% 3)4)<,"/"3*5-"3D*-,"()</)-*D-"2#/$,

"'C6C! $""$%D),$*#M15$*-/"--",'"(! D<),$'/9);,)(2 D)/S);'(;

D-"2#/$,L'<<$#-( '($"5'<3,)(2 5")3@<'S*3'/-"D<),$'/,ME-)(#<)-

3'/-"D<),$'/,-*<*),*2 2'-*/$<45-"3D*-,"()<'$*3,MZ%*2'?*-,*

$4D*,"53'/-"D<),$'/,3)4-*,#<$5-"3$%*2'55*-*(/*,"5$%*D"D#<)@

$'"(! */"("3'/2*?*<"D3*($<*?*<)(2 /<'3)$'//"(2'$'"(,'( $%*

)-*),,*-?*2 94!ZN,MZ%*?)-'"#,D)-$'/<*,'F*2',$-'9#$'"( "53'@

/-"D<),$'/,L),-*<)$*2 $"$%*,'*?*,'F*"5$%*,)3D<'(;2*?'/*M

TO 1,')( 1;-'/#<$#-)<.*,*)-/% TITT



:'/-"D<),$'/,L'$% )D)-$'/<*,'F*"5<*,,$%)( HII

!

3'( $%**55<#@

*($"5$%*!ZN)//"#($*2 5"-)9"#$QIb! $%*-*3"?)<"5,3)<<@

,'F*2 3'/-"D<),$'/,'( $%*,*L);*$-*)$3*($D-"/*,,,%"#<2 9*"5

;-*)$/"(/*-(MNB)(2 NN)-*L'2*<4#,*2 $"3)S*D<),$'/9);,6

9"$$<*,! $"4,! 5""26/",3*$'/,/"($)'(*-,! 9#'<2'(;3)$*-')<,)(2

)#$"3"$'?*2*/"-)$'?*D)-$,MZ%*4L*-*L"-( )(2 9-"S*( '( $%*

D-"/*,,"5)DD<'/)$'"( )(2 $%*( *($*-*2 $%*L),$*L)$*-! ,"$%)$NB

)(2 NN9*/)3*$%*/"3D"(*($,"53'/-"D<),$'/,'( 3",$̀ `ZN,M

0( $*-3,"5/"<"-2',$-'9#$'"( "53'/-"D<),$'/,! $%*-*L),("/*-$)'(

-#<*M

LF2(4#*:-)/&(4/#$.*9)-:#(%4(:-$/*1&6$ /$D)7$

&#$)&.$%&:#*4$//

Z%*$-*)$3*($D-"/*,,"5$%*!ZN/)( 9*2'?'2*2 '($"D-'3)-4

$-*)$3*($"%C'C! ;-'2! -*;#<)$'(;$)(S! ;-'$/%)39*-! )(2 D-'3)-4

,*2'3*($)$'"( $)(S#! ,*/"(2)-4$-*)$3*($"%C'C! )/$'?)$*2 ,<#2;*

D-"/*,,! 9'"5'<33*$%"2# )(2 $*-$')-4$-*)$3*($"%C'C! /");#<)@

$'"(! )2?)(/*2 5'<$-)$'"(! Wg6"F"(*6/%<"-'()$'"( 2','(5*/$'"(#!

),,%"L( '( +';MHMU"L*?*-! $%**C',$'(;,*L);*$-*)$3*($,4,@

$*3,)-*3)'(<4$)-;*$*2 )$$%*-*3"?)<"5D"<<#$)($,"'C6C! "-;)(@

'/3)$$*-! ('$-";*(! )(2 D%",D%"-#,#! )(2 $%*-*',(",D*/'5'/

D-"/*,,5"--*3"?'(;3'/-"D<),$'/,M

Z%*D-'3)-4$-*)$3*($-*3"?*,$%*,#,D*(2*2 D)-$'/#<)$*3)$@

$*-'( $%*,*L);*$%-"#;% '($*-/*D$'"( 5'<$-)$'"(! )2,"-D$'"( )(2

;-)?'$4,*2'3*($)$'"(

&HR'

MZ%*;-'2 %),)/*-$)'( '($*-/*D$'"( *55*/$

"( $%*3'/-"D<),$'/,L'$% <)-;*D)-$'/<*,'F*"-)2,"-9*2 '( $%*,#,@

D*(,'"(! )(2 $-)(,5*-,$%*3'($"$%*;-'2 ,<);MZ%*<';%$*-3'/-"@

D<),$'/,L'<<5<")$'( $%*,*L);*

&HP'

! %*)?43'/-"D<),$'/,/)( 9*-*@

3"?*2 94,*2'3*($)$'"(M>#*$"$%*<)-;*,D*/'5'/,#-5)/*)-*))(2

,$-"(;%42-"D%"9'/'$4! 3'/-"D<),$'/,/)( )9,"-9 "$%*-,#,D*(2*2

D)-$'/#<)$*3)$$*-,)(2 $%*( 5"-3<)-;*-D*<<*$,! L%'/% /)( 9*D-*@

/'D'$)$*2 )(2 -*3"?*2 '( $%*;-'$/%)39*-)(2 D-'3)-4,*2'3*($)@

$'"( $)(S

&TI'

M

Z%*,*/"(2)-4$-*)$3*($;*(*-)<<4)2"D$,9'"<";'/)<3*$%"2,

"'C6C! )/$'?)$*2 ,<#2;*D-"/*,,! -"$)$'(;9'"<";'/)</"($)/$"-,)(2

9'"<";'/)<5'<$*-,# $"-*3"?*"-;)('/D"<<#$)($,'( ,*L);*M:'/-"9'@

)<2*;-)2)$'"( ',"(*"5$%*3*$%"2,$"-*3"?*D<),$'/,5-"3$%**(@

?'-"(3*($"+';MT#! $%*,D*/'5'/D-"/*,,',),5"<<"L,% "'# 3'/-"@

9')<)$$)/%3*($$"$%*D<),$'/,#-5)/*,$ "''# 9'"5'<35"-3)$'"($

"'''# ,*/-*$'"( "5*(F43*,)(2 *C"D"<4,)//%)-'2*,"BN!#$ "'?#

9'"<";'/)<-#D$#-*"%C'C! 5"-3)$'"( "5"<';"3*-,! 2'3*-,)(2 3"(@

"3*-,#$ "?# 3'(*-)<'F)$'"( ";*(*-)$'"( "5/)-9"( 2'"C'2*! 3*$%@

)(*)(2 L)$*-# "+';MT#M:'/-""-;)(',3,,*/-*$*2 %42-"<),*)5$*-

/"($)/$'(;L'$% D"<43*-,$"D-"3"$*$%*2*/"3D",'$'"( "5D"<43*-,

$%-"#;% *(F43)$'/)/$'"(! )(2 $%*'(?"<?*2 *(F43*,3)4'(/<#2*

)3'2),*! "C'2),*! D*-"C'2),*! <)//),*! #-*),*! D-"$*),*)(2 *,@

$*-),*

&TH ]TJ'

MZ%*5<"-)/"3D",*2 "5:2+%$$"/+','"/)(2 *6,(>?+'/

>'@%($2&"/L),,/-**(*2 5-"3 $%*)/$'?)$*2 ,<#2;*94Z"-*()

'#2$C

&TO'

! L%'/% /)( 2*/"3D",*NBZ3'/-"D<),$'/,L'$% $%*2*;-)@

2)$'"( -)$*"5H_b )5$*-HRI 2MU"L*?*-! $%*-*L),,$'<</"($-"?*-@

,4)9"#$$%*/"($-'9#$'"( "53'/-"9')<2*;-)2)$'"( $"3'/-"D<),$'/

-*3"?)<'( $%*,*/"(2)-4$-*)$3*($"5̀ `ZN,MN*$-""24'#2$C

&TG'

5"#(2 $%)$3'/-""-;)(',3,2'2 ("$2*/"3D",*3'/-"D<),$'/,2#-'(;

$%*)*-"9'/2';*,$'"( "5,<#2;*M̀ %'<*:)%"( '#2$C

&TQ'

5"#(2 $%)$

3'/-""-;)(',3,/"#<2 )55*/$3'/-"D<),$'/,-*3"?)<$"/*-$)'( *C$*($

'( $%*)()*-"9'/2';*,$'"( ,4,$*3MZ%*-*5"-*! '$',(*/*,,)-4$"

/"(2#/$5#-$%*--*,*)-/% '( $%',-*,D*/$M1<,"! $%*2*;-)2)$'"( *55'@

/'*(/4"53'/-"D<),$'/,/)( 9*'3D-"?*2 94/"(,$-#/$'(;;*(*$'/)<<4

*(;'(**-*2 9)/$*-')M:'/-"D<),$'/@,*/-*$*2 BN!@-'/% 9'(2'(;,'$*,

9-'2;'(;)(2 *($)(;<*3*($9*$L**( <"(;9)/S9"(*,/)( 5"-3$%*

9)/S9"(*"( $%*3'/-"D<),$'/,#-5)/*! L%'/% /)( *(%)(/*$%*)2@

%*,'"( 9*$L**( 3'/-""-;)(',3,! D-"3"$*$%*);;-*;)$'"( )(2 ,*$@

$<'(;D-"D*-$'*,"53'/-"D<),$'/,! )(2 ,#9,*V#*($<43)S*'$*),'*-

5"-3'/-"D<),$'/,$"*($*-'($",<#2;*5-"3,*L);*"-9*-*3"?*2

L'$% 5)<<'(;"5);'(;9'"5'<3,

&TH!T_'

M!<#2;*5<"/,/)( )2,"-9 3'/-"@

D<),$'/,$",*$$<*'( $%*,*2'3*($)$'"( $)(S )(2 -*3)'( '( $%*

,<#2;*M

Z%*$*-$')-4$-*)$3*($/)( 5#-$%*-D#-'54,*L);*$%-"#;% /");@

#<)$'"(! 3*39-)(*2',/5'<$*-! -)D'2 ,)(2 5'<$*-)(2 "$%*-D-"/*,,*,

"+';MJ#! )(2 #,*,$%*"F"(*6#<$-)?'"<*$6/%<"-'()$'"( 2','(5*/$'"(

$"-*3"?*;*-3,'( $%*,*L);*ME*(*-)<<4! $%*/");#<)$'"( D-"/*,,

',$)S*( ),$%*5'-,$,$*D '( $*-$')-4$-*)$3*($M15$*-/");#<)($)(2

,*L);*)-*3'C*2! )%42-"<4,',-*)/$'"( "//#-,$";*(*-)$*/)$'"(,!

L%'/% /)( (*#$-)<'F*$%*(*;)$'?*/%)-;*"( $%*,#-5)/*"53'/-"@

D<),$'/,MZ%',L'<<3)S*3'/-"D<),$'/,5"-3)/"3D-*,,*2 2"#9<*@

<)4*-,$-#/$#-*)(2 $%*( -*2#/*$%*-*D#<,'?*5"-/*9*$L**( $%*3'@

/-"D<),$'/,MZ%#,! $%*3'/-"D<),$'/,)-**),4$");;-*;)$*'($"5<"/,

)(2 ,*$$<*$"$%*L)$*-9"$$"3

&TI! TR ]TP'

MZ%*/");#<)$'"( 3*$%"2

%),9*(*5'$,"5<"L'(?*,$3*($/",$)(2 %';% -*3"?)<*55'/'*(/4!

9#$$%**($-4"5/");#<)($'($"$%**(?'-"(3*($',%)-35#<MZ%*

3*2'#3'( $%*3*39-)(*2',/5'<$*-',/"3D",*2 "52',/@,%)D*2 5'@

9*-,$%)$/)( ,*D)-)$*D<),$'/D)-$'/<*,"-)/$),)9)--'*-5"-3'/-"@

D<),$'/,L'$% )D)-$'/<*,'F*<)-;*-$%)( $%*3*2'#3 D"-*,'F*M

U"L*?*-! )<)-;*(#39*-"53'/-"D<),$'/,3)4/<";$%*3*39-)(*

)(2 '(/-*),*9)/SL),% $'3*,! *(%)(/'(;$%*$-*)$3*($$'3*)(2

3)'($*()(/*/",$,

&TR'

M0( )22'$'"(! $%*3*/%)('/)<D-*,,#-*;*(*-@

)$*2 94$%*5'<$*-/<"$% 3)4<*)2 $"3*/%)('/)<L*)-"5$%*3'/-"@

D<),$'/,M>#-'(;$%*,)(2 5'<$-)$'"(! $%*3'/-"D<),$'/,L'$% <)-;*

D)-$'/<*,'F*L*-*$-)DD*2 '( $%*,)(2 D)-$'/<*,L%*( D),,'(;

$%-"#;% $%*,)(2 5'<$*-! L%'<*$%*3'/-"D<),$'/,L'$% ,3)<<*-D)-$'@

/<*,'F*,L*-*)2,"-9*2 "( $%*,#-5)/*"5$%*,)(2 D)-$'/<*,94g)(

>*-̀ ))<,5"-/*! )(2 $%*)2,"-D$'"( /)D)/'$4/)( 9*'(/-*),*2 94

)22'(;5<"//#<)($MZ%*3'/-"D<),$'/,L'$% ,3)<<D)-$'/<*,'F**(@

$*-*2 $%**(?'-"(3*($L'$% $%**55<#*($)5$*-D),,'(;$%-"#;% $%*

3*2'#3M!)(2 5'<$-)$'"( $*/%("<";4%),$%*)2?)($);*,"5<"L/",$

)(2 %';% *55'/'*(/4L'$% $%*3'/-"D<),$'/,-*3"?)<-)$*"5P_bM

U"L*?*-! 3'/-"D<),$'/,L'<<9*9-"S*( '($",3)<<*-D<),$'/D)-$'/<*,

)5$*-;"'(;$%-"#;% $%*,)(2 5'<$-)$'"( D-"/*,,MAF"(*/)( /%)(;*

$%*3'/-"D<),$'/,D-"D*-$'*,"'C6C! '(/-*),*'( /-4,$)<<'('$4)(2

/)-9"(4<9"(2 ,$-*(;$%# )(2 $%*( '(2#/*$%*2*;-)2)$'"(

&JI'

MU4@

2-"C4<-)2'/)<,"AU(# ;*(*-)$*2 94"F"(*2*/"3D",'$'"( )-*

%';%<4-*)/$'?*)(2 %)?*%';% -*2"CD"$*($')<! L%'/% /)( D-"3"$*

$%*2*/"3D",'$'"( "53'/-"D<),$'/,$%-"#;% %42-"<4,',

&JH'

"+';MO#M

Z%*)22'$'"( "5"F"(*"HTMQ 3;68# /"#<2 -*3"?*PIb "5$%*3'@

/-"D<),$'/,)5$*-H 3'(

&TR'

M=*?*-$%*<*,,! "F"(*$*/%("<";4/"(@

,#3*2 %';% *(*-;4)(2 *),'<45"-3*2 $"C'/94@D-"2#/$,MWg<';%$

'--)2')$'"( /"#<2 ,';('5'/)($<4)<$*-$%*D%4,'/"/%*3'/)<D-"D*-$'*,

"53'/-"D<),$'/,! '(/<#2'(;'(/-*),*2 "C4;*(@/"($)'('(;;-"#D,!

,D*/'5'/,#-5)/*)-*)! (#39*-"5,3)<<D"-*,! %42-"D%'<'/'$4)(2

JO!%),%)80W'#2$C12?)(/*,'( .*,*)-/% "5&%)-)/$*-',$'/,)(2 .*3"?)<"5:'/-"D<),$'/,'( !*L);*Z-*)$3*($N<)($,



/-4,$)<<'('$4! L%'/% <*2 $"/%)(;*,)(2 9-*)S,'( $%*3"<*/#<)-

9"(2 ,$-#/$#-*! -*,#<$'(;'( 2**D*('(;"5$%*,#-5)/*/"--#;)$*2

,$-#/$#-*! ,%-'(S);*2*5"-3)$'"( )(2 *?*( /-)/S,! )//"3D)('*2 94

)2*/-*),*'( D)-$'/<*,'F*)(2 ),';('5'/)($2*/-*),*'( )?*-);*

3"<*/#<)-L*';%$

&JT ]JO'

"+';MO#M&%<"-'(*)22'$'"( L'<<D-"3"$*

$%*5"-3)$'"( "5(*L/%<"-'(*@/)-9"( 9"(2,"&<@&U

T

@&@U# '( 3'@

/-"D<),$'/,)(2 /)#,*$%*/%)(;*'( $%*/%)-)/$*-',$'/D*)S,"( '$,

,#-5)/*! <*)2'(;$"$%*2*;-)2)$'"( "53'/-"D<),$'/,

&JG'

M

J(7IEFK#$)&.$%&:#*4$//(%'K+/*#\\K+/

J(7IHFY(*0$7#)0)&(*%*1.(4#*:-)/&(4/,C .(4#**#7)%(/.

="$*% ")# /");#<)$'"(! "9# 3*39-)(*2',/5'<$*-! "/# ,)(2 5'<$-)$'"(M

J(7ILF3$.*9)-*1.(4#*:-)/&(4/0"#(%7 4*)7"-)&(*%! .$.,#)%$

0(/451(-&$#)%0/)%01(-&#)&(*%

J(7IQFA11$4&/*%.(4#*:-)/&(4/0"#(%7 *V*%$! "-&#)9(*-$&)%046-*5

#(%$0(/(%1$4&(*%

QF3$/$)#46/&)&"/*%&6$#$.*9)-$11(4($%4C *1.(4#*5

:-)/&(4/D(&6/$D)7$&#$)&.$%&:#*4$//

QIEF3$.*9)-$11$4&*1.(4#*:-)/&(4/(%0(11$#$%&:#*4$//"%(&/

Z%*D-'3)-4$-*)$3*($#('$'(/<#2*,/")-,*;-'2! 5'(*;-'2! 3*3@

9-)(*;-'2! ;-'$/%)39*-)(2 D-'3)-4,*2'3*($)$'"( $)(S! '#+CZ%*

;-'2 ,D)/'(;"52"3*,$'/,*L);*$-*)$3*($D<)($,',;*(*-)<<4HI ]

JI 33

&JQ'

MY"$% 5'(*)(2 /")-,*;-'2,%)?*<'$$<*)9'<'$4$"'($*-@

/*D$3'/-"D<),$'/,! )(2 "(<4<)-;*3'/-"D<),$'/,/)( 9*'($*-/*D$*2

94$%*;-'2,M>'55*-*($5-"3/"(?*($'"()<;-'2,! 3*39-)(*;-'2,

)-*)5'(*5'<$*-2*?'/*M!#/% ;-'2,%)?*$%*3*,% ;)D "5)9"#$T

33)(2 )-*3)'(<4#,*2 $"5'<$*-5'(*%)'-,)(2 5'9*-,! $%#,$%*4

%)?*)/*-$)'( -*3"?)<*55*/$"( 3'/-"D<),$'/,M8'# '#2$C

&J_'

'(2'@

/)$*2 $%)$$%*-*3"?)<-)$*,"55'9*-)(2 5'<33'/-"D<),$'/,943*3@

9-)(*;-'2,'( $%*D-'3)-4$-*)$3*($-*)/%*2 HQM_b )(2 QIMIb!

-*,D*/$'?*<4MU"L*?*-! 2#*$"$%*,3)<<,D)/'(;! $%*3*39-)(*

;-'2 %"<*,L*-**),4$"9<"/S )(2 (**2 $"#,*%';%@D-*,,#-*L)$*-

$"5<#,% <*)2,$")%';% 2)3);*-)$*"5$%*,/-**(! L%'/% '(/-*),*2

$%*"D*-)$'(;/",$,M0( $%**C',$'(;,*L);*$-*)$3*($D<)($,! $%*#@

$'<'F)$'"( -)$*"53*39-)(*;-'2,L),,$'<<("$%';%! ,"$%*D-'3)-4

$-*)$3*($3)'(<4#,*,;-'$/%)39*-)(2 D-'3)-4,*2'3*($)$'"( $)(S

$"-*3"?*3'/-"D<),$'/,MZ%*D-'3)-4$-*)$3*($#('$,"5$%*5"#-

3#('/'D)<,*L);*$-*)$3*($D<)($,'( a'(4)(;! Y*'̂')"! [)(;̂')9)"

)(2 +*(2"(;'( Z)'4#)( &'$4"5!%)(C'N-"?'(/*)-*)*-)$*2 ;-'$

/%)39*-i)2?*/$'"( D-'3)-4,*2'3*($)$'"( $)(S! ,L'-<;-'$/%)3@

9*-! )*-)$*2 ;-'$/%)39*-i?*-$'/)<D-'3)-4,*2'3*($)$'"( $)(S!

)*-)$*2;-'$/%)39*-i-*/$)(;#<)-D-'3)-4,*2'3*($)$'"( $)(S!

$%*'--*3"?)<-)$*,"53'/-"D<),$'/,-*)/%*2 OTMJGb! OPMQIb!

OQMORb )(2 GIMPOb! -*,D*/$'?*<4

&JR'

MZ)<?'$*'#2$C

&JP'

-*D"-$*2

$%)$$%*-*3"?)<-)$*"53'/-"D<),$'/,'( )<)-;*$*-$')-4,*L);*

$-*)$3*($D<)($'( +'(<)(2 -*)/%*2 QQb ]_Tb )5$*-/")-,*

,/-**('(;i,)(2 -*3"?)<iD-'3)-4,*2'3*($)$'"( $)(SMZ%*D-'@

3)-4$-*)$3*($"5),*L);*$-*)$3*($D<)($'( U)-9'( #,'(;9'"<";'@

/)<)*-)$*2 5'<$*-"Y1+# $*/%("<";4',)/4/<"(*;-'$/%)39*-i)2@

?*/$'"( ,*2'3*($)$'"( $)(S! )(2 )%';%@*55'/'*(/4/");#<)$'"( ,*2'@

3*($)$'"( $)(S ',,*$#D! L%'/% /)( D-*/'D'$)$*3'/-"D<),$'/,3#<@

$'D<*$'3*,! $%*-*94'(/-*),'(;$%*-*3"?)<-)$*$"RIMTRb

&OI'

M

Z%*,*'(2'/)$*2 $%)$)9"#$OTb ]RIb "5$%*3'/-"D<),$'/,/)( 9*

OO 1,')( 1;-'/#<$#-)<.*,*)-/% TITT



-*3"?*2 )5$*-D-'3)-4$-*)$3*($! L%'/% 3)'(<4-*<'*2 "( $%*;-)?'@

$4,*2'3*($)$'"( "5$%*;-'$/%)39*-)(2 $%*D-'3)-4,*2'3*($)$'"(

$)(SMZ%*/4/<"(*;-'$/%)39*-%)2 $%*%';%*,$-*3"?)<-)$*"53'@

/-"D<),$'/,M0( ?'*L"5$%*<)-;*5<#/$#)$'"( "5$%*-*3"?)</)D)/'$4

"5),'(;<*$-*)$3*($#('$5"-3'/-"D<),$'/,! 3#<$'D<*$-*)$3*($#@

('$,/)( 9*/"39'(*2 $"'3D-"?*$%*-*3"?)<*55*/$"53'/-"D<),@

$'/,M

1,$%*/"-*"5$%*,*L);*$-*)$3*($D<)($! ,*/"(2)-4$-*)$@

3*($#('$3)'(<4D<)4,$%*-"<*"5('$-";*( )(2 D%",D%"-#,-*3"?@

)<MZ%*,*/"(2)-4$-*)$3*($#('$,"55"#-3#('/'D)<,*L);*$-*)$@

3*($D<)($,'( a'(4)(;! Y*'̂')"! [)(;̂')9)")(2 +*(2"(;'(

Z)'4#)( &'$4)-*)<<)/$'?)$*2 ,<#2;*D-"/*,,*,! )(2 $%*-*3"?)<

-)$*,"5("(@5'9-"#,3'/-"D<),$'/,L*-* ]HQM_Qb! J_MHTb!

O_MRPb )(2 ]GMJJb! -*,D*/$'?*<4! )(2 $%*-*3"?)<-)$*,"55'@

9-"#,3'/-"D<),$'/,L*-*]_PMIIb! TTMTHb! HOMRGb )(2

]HIMTPb! -*,D*/$'?*<4MZ%*,*'(2'/)$*2 $%)$$%*-*3"?)<*55*/$

"53'/-"D<),$'/,'( $%*,*/"(2)-4$-*)$3*($L),("$"9?'"#,! L%'/%

D-"9)9<4)$$-'9#$*2 $"$%*3",$"5$%*5'9-"#,3'/-"D<),$'/,L*-*-*@

3"?*2 '( $%*D-'3)-4$-*)$3*($

&JR'

M:'/-"D<),$'/,/"#<2 ,*$$<*

2"L( L'$% )/$'?)$*2 ,<#2;*'( )( )2?*/$'"( ,*2'3*($)$'"( $)(S '( )

,#93*-;*2 ,*L);*$-*)$3*($D<)($'( Y*'̂'(;

&J_'

! )(2 $%*-*3"?)<

-)$*L),QIMIbMY<)'-'#2$C

&OH'

5"#(2 $%)$$%*/"(/*($-)$'"( "5

3'/-"D<),$'/,2*/-*),*2 94HRb )5$*-$%*,*/"(2)-4$-*)$3*($'(

$%*9'"/%*3'/)<$)(S )(2 $%*,*/"(2)-4,*2'3*($)$'"( $)(SMZ%*

-*3"?)<"53'/-"D<),$'/,94$%*,*/"(2)-4$-*)$3*($#('$,"52'55*-@

*($,*L);*D<)($,%),<)-;*2'55*-*(/*! )(2 $%*3'/-"D<),$'/,/)-@

-'*2 '( $%*-*$#-( ,<#2;*3)4<*)2 $")(*;)$'?*'(/-*),*'( $%*-*@

3"?)<-)$*)$$%',,$);*M!<#2;*5<"/,)(2 9)/$*-')<*C$-)/*<<#<)-

D"<43*-,L*-*/"(2#/'?*$"$%*);;-*;)$'"( "53'/-"D<),$'/,! )(2

$%*)22'$'"( "55<"//#<)($,L'<<)<,"D-"3"$*$%*5"-3)$'"( "55<"/,

"53'/-"D<),$'/,! L%'/% L'<<D-"3"$*$%*,*2'3*($)$'"( )(2 -*3"?)<

"53'/-"D<),$'/,'( $%*,*/"(2)-4,*2'3*($)$'"( $)(SMU"L*?*-!

%"L3'/-""-;)(',3,)(2 5<"//#<)($,'($*-)/$L'$% 3'/-"D<),$'/,)(2

$%**C$*($$"L%'/% $%*4*(%)(/*3'/-"D<),$'/-*3"?)<',,$'<<("$

/<*)-M:'/-"D<),$'/,3)4/"39'(*L'$% #(,$)9<*5<"/,)(2 5)'<$"

/"3D<*$*D-*/'D'$)$'"(! /)#,'(;$%*3$"-*2',D*-,*'( L)$*-! L%'/%

3)4<*)2 $"$%*D""--*3"?)<"53'/-"D<),$'/,M0( )22'$'"(! $%*5"-@

3)$'"( "59'"5'<3,"( $%*,#-5)/*"53'/-"D<),$'/,/)( 9*D-"3"$*2

94D-"<"(;'(;$%*-*,'2*(/*$'3*"5,*L);*! )(2 $%*( /%)(;*2 $%*

,#-5)/*D-"D*-$'*,)(2 -*<)$'?*2*(,'$4"53'/-"D<),$'/,! ,';('5'/)($@

<4,$-*(;$%*('(;$%*-*3"?)<"53'/-"D<),$'/,$%-"#;% D-*/'D'$)$'"(M

Z%*$*-$')-4$-*)$3*($5#-$%*--*3"?*,$%*-*3)'('(;D"<<#@

$)($,)(2 2','(5*/$,$%*,*L);*MZ%*/");#<)($,"'C6C! $4D*)(2

2",);*# )(2 3'/-"D<),$'/,"'C6C! ,%)D*! ,'F*)(2 D-"D*-$'*,#

%)?*/*-$)'( '(5<#*(/*"( $%*-*3"?)<"53'/-"D<),$'/,M`)(;

'#2$C

&OT'

'(2'/)$*2 $%)$$%*-*3"?)<-)$*"53'/-"D<),$'/,94/");#@

<)$'"(@D-*/'D'$)$'"( D-"/*,,L),-*<)$*2 $"$%*$4D*)(2 D)-$'/<*

,'F*! $%*-*3"?)<*55'/'*(/4"55'9-"#,3'/-"D<),$'/,L),$%*9*,$

"GIM_b ]QIMQb#! )<3",$)<<3'/-"D<),$'/,L'$% )D)-$'/<*,'F*

<)-;*-$%)( HI

!

3L*-*-*3"?*2! )(2 $%*-*3"?)<-)$*"53'/-"@

D<),$'/,"5G ]HI

!

3L),OOMPb ]_GMIbM.)̂)<)'#2$C

&OJ'

#,*2

+*&<

J

)(2 N&1/");#<)($$"$-*)$3'/-"D<),$'/,'( $%**55<#*($"5)

,*/"(2)-4,*L);*D<)($'( +'(<)(2! )(2 $%*-*3"?)<-)$*,-*)/%*2

#D $"PPMOb )(2 PRMTb! -*,D*/$'?*<4MZ%*̀ `ZN@1! ``ZN@Y

)(2 ``ZN@&'( !"#$% 7"-*)#,*2 N1&),/");#<)($! )(2 $%*-*@

3"?)<-)$*,"53'/-"D<),$'/,L*-*GJMRb! RHMQb )(2 O_MHb!

-*,D*/$'?*<4$ $%*%';%*-/"(/*($-)$'"( "53'/-"D<),$'/,'( $%*,*L@

);*/"($-'9#$*2 $"$%*9*$$*--*3"?)<*55*/$

&TR'

MZ%*/");#<)$'"(

3*$%"2 /)( V#'/S<4)(2 *55'/'*($<4-*3"?*3'/-"D<),$'/,! 9#$'$

3)'(<4D-*/'D'$)$*2 3'/-"D<),$'/,)(2 2'2 ("$/"3D<*$*<4-*3"?*

3'/-"D<),$'/,M8'( '#2$C

&OO'

-*D"-$*2 $%)$$%*,*2'3*($)$'"( /%)-)/@

$*-',$'/,"5N! ?)-'*2 L'$% 2'55*-*($2','(5*/$'"( 3*$%"2,'( ,*L);*

$-*)$3*($D<)($,M15$*-$%*Wg)(2 "F"(*$-*)$3*($! %42-"C4<

5#(/$'"()<;-"#D,L"#<2 9*5"-3*2 "( $%*,#-5)/*"5N!! $%*"/$)@

("<6L)$*-D)-$'$'"( /"*55'/'*($"<";

7"L

# L),-*2#/*2! $%*%42-"D%'@

<'/'$4L),'(/-*),*2 )(2 $%*,#-5)/*L),,3""$%*-! ,"$%*4L*-*

*),'*-$",*$$<*MZ%*)22'$'"( "5/%<"-'(*/"#<2 /"--"2*N! )(2 5"-3

()("@,/)<*%"<*,! )(2 $%*( $%*2*(,*)'-'($*-<)4*-,L*-*;*(*-)$*2

'( ()("%"<*,! '(/-*),'(;-"#;%(*,,6%42-"D%"9'/'$4)(2 )<<"L'(;

"'<$"9**),'<4)2,"-9*2 "( $%*,#-5)/*! ,"$%)$$%*2*(,'$4"5N!

L),-*2#/*2 )(2 $*(2*2 $"5<")$"( $%*L)$*-,#-5)/*)(2 $%*( *(@

$*-*2 $%*-*/*'?'(;L)$*-9"24$";*$%*-L'$% $%**55<#*($L)$*-M

Z)<?'$'*'#2$C

&OG'

-*D"-$*2 $%)$$%*-*3"?)<-)$*"53'/-"D<),$'/,94

2',/5'<$*-! -)D'2 ,)(2 5'<$*-)(2 2',,"<?*2 )'-5<"$)$'"( ">1+# L),

OIb ]PRMGb! P_b )(2 PGb! -*,D*/$'?*<4M0( !"#$% 7"-*)!

$%-**,*L);*$-*)$3*($D<)($,)2"D$*2 $%*$%-**@,$);*$-*)$3*($

$*/%("<";'*,"5"F"(*! 3*39-)(*2',/5'<$*-)(2 -)D'2 ,)(2 5'<$-)@

$'"(! )(2 $%*-*3"?)<-)$*,"53'/-"D<),$'/,L*-*RPMPb! _PMOb

)(2 _JMRb! -*,D*/$'?*<4

&TR'

MU"L*?*-! $%*,$#24"58'# '#2$C

&J_'

-*5<*/$*2 $%)$Wg2','(5*/$'"( L),2'55'/#<$$"-*3"?*3'/-"D<),@

$'/,! $%*D<),$'/3*2')9'"5'<$*-,$);*"5$%*,*L);*$-*)$3*($D<)($

'( $%*W7"(<4-*3"?*2 Ob "5$%*3'/-"D<),$'/,

&OH'

MZ%*,*'(2'/)@

$*2 $%)$$%*-*L),,"3*/"($-"?*-,4)9"#$$%*-*3"?)<*55*/$"5$*-@

$')-4$-*)$3*($$*/%("<";4"( 3'/-"D<),$'/,M!"3*-*,*)-/%*-,9*@

<'*?*2 $%)$$%*-*3"?)<-)$*"53'/-"D<),$'/,)$$%',,$);*L),)<3",$

F*-"! 9#$,"3*,/%"<)-,5"#(2 $%)$$%*$*-$')-4$-*)$3*($%)2 ),';@

('5'/)($-*3"?)<*55*/$"( 3'/-"D<),$'/,! L%'/% 3)49*2#*$"$%*

#$'<'F)$'"( "52'55*-*($$-*)$3*($D-"/*,,*,M0$',L"-$% ("$'(;$%)$

$%*/"(/*($-)$'"( "53'/-"D<),$'/,'( 9"$% $%*'(5<#*($)(2 *55<#*($

"5$%*$*-$')-4$-*)$3*($#('$L),?*-4<"LMZ%*-*5"-*! $%*'(/-*)@

,*,"5,*L);*,)3D<'(;?"<#3*,(**2 $"9*D*-5"-3*2 $"3"-*)/@

/#-)$*<4*?)<#)$*$%*-*3"?)<-)$*"53'/-"D<),$'/,'( 5#$#-*

-*,*)-/%M

QIHF3$.*9)-$11$4&/*10(11$#$%&&#$)&.$%&:#*4$//$/*%.(5

4#*:-)/&(4/KZ%*-*)-*3)(4$4D*,"5L),$*L)$*-$-*)$3*($D-"/*,@

,*,! '(/<#2'(;)()*-"9'/@)("C'/@"C'/" 1

T

6A#! )()*-"9'/@"C'/

3*$%"2 "16A#! ,*V#*(/'(;9)$/% -*)/$"-"!Y.# ,<#2;*D-"/*,,!

/'-/#<)$'(;)/$'?)$*2 ,<#2;*$*/%("<";4"&1!Z#! /"(?*($'"()<)/@

$'?)$*2 ,<#2;*"&1!#! ,*V#*(/'(;9)$/% 3*39-)(*9'"-*)/$"-

"!Y:Y.# )(2 3*39-)(*9'"-*)/$"-":Y.# $*/%("<";4M8"(;

'#2$C

&HR'

,'3#<)$*2 $%*-*3"?)<"53'/-"D<),$'/,94$%*!Y.

D-"/*,,'( $%*<)9"-)$"-4! -*,#<$,,%"L*2 $%)$$%*$"$)<-*3"?)<-)$*

"53'/-"D<),$'/,L),JHMTGb! $%*-*3"?)<-)$*5"-2'55*-*($$4D*,

L),5'9*-"QTMGb# m2*9-',"TGb# mD)-$'/<*"HRM_Gb#MZ%',

,$#24/"(/<#2*2 $%)$$%*<"(;*-%42-)#<'/-*$*($'"( $'3*<*2 $"$%*

%';%*--*$*($'"( -)$*"53'/-"D<),$'/,'( $%*,<#2;*)(2 $%*9*$$*-

-*3"?)<*55'/'*(/4ME)"'#2$C

&OQ'

#,*2 $%*!:Y.D-"/*,,,'3#<)$"-

5"-$-*)$'(;2"3*,$'/,*L);*L'$% NBZ3'/-"D<),$'/,"HG ]GI

!

3#

'( $%*<)9"-)$"-4! -*,#<$,'(2'/)$*2 $%)$$%*,3)<<3*39-)(*D"-*

,'F*"IMIG ]IMHI

!

3# /"#<2 '($*-/*D$)<3",$)<<3'/-"D<),$'/,

GO!%),%)80W'#2$C12?)(/*,'( .*,*)-/% "5&%)-)/$*-',$'/,)(2 .*3"?)<"5:'/-"D<),$'/,'( !*L);*Z-*)$3*($N<)($,



)(2 $%*-*3"?)<-)$*-*)/%*2 PPMPbM>#*$"$%*<"(;*-%42-)#<'/

-*$*($'"( $'3*"U.Z#! 1

T

6AD-"/*,,"PTMOb# -*3"?*2 3"-*

3'/-"D<),$'/,$%)( $%)$"5&1!Z"_HM_b#

&O_'

M8)-*,'#2$C

&OR'

5"#(2 $%)$$%*-*3"?)<-)$*"53'/-"D<),$'/,5-"3$%*3#('/'D)<

,*L);*$-*)$3*($D<)($94:Y."PPMOb# L),;-*)$*-$%)( $%)$"5

&1! "PRMJb# D-"/*,,'( :'SS*<'&'$4"5+'(<)(2MZ%*9*,$-*@

3"?)<*55*/$"( 3'/-"D<),$'/,"5:Y.)(2 !:Y.D-"/*,,*,)-",*

5-"3$%*'-3#<$'D<*5#(/$'"(,"'C6C! 5'<$-)$'"(! -*$*($'"( )(2 /)D@

$#-*#! L%'/% /)( -*3"?*)<3",$)<<3'/-"D<),$'/,MU"L*?*-! $%*

3*39-)(*9-*)S);*)(2 9<"/S);*L"#<2 /)#,*$%*'(/-*),*2 5-*@

V#*(/4"59)/SL),%'(;)(2 %';%*-"D*-)$'(;/",$,M:'/-"D<),$'/,'(

$%*,*D-"/*,,*,"'C6C! 1

T

6A! 16A! &1!! !Y.)(2 &1!Z# /)(

9*)2,"-9*2 94)/$'?)$*2 ,<#2;*5<"/,)(2 $%*( ,*$$<*2 2"L( $"-*@

3"?*! L%'<*$%*3'/-"D<),$'/,L*-**39*22*2 '( $%*,<#2;*)(2

2'2 ("$*C$-)/$$%*'-"#$MZ")?"'2 ,*/"(2)-4D"<<#$'"(! $%*D-"D*-

2',D",)<"5,<#2;*,%"#<2 9*D*-5"-3*2 '( $%*5#$#-*M1<$%"#;% '$',

)/"33"(<4#,*2 ,<#2;*,$)9'<'F)$'"( D-"/*,,! )()*-"9'/2';*,$'"(

/)(\$2*/"3D",*3'/-"D<),$'/,MZ%#,! $%*D4-"<4,',$*/%('V#*,

"'C6C! $%*-3)</-)/S'(;! 3'/-"L)?*D4-"<4,',)(2 /)$)<4$'//-)/S@

'(;# ,%"#<2 9*#,*2 $"-*3"?*3'/-"D<),$'/,'( $%*D-*$-*)$3*($

,$);*! D-*?*($'(;3'/-"D<),$'/,5-"3'(5<#*(/'(;$%*,<#2;*2';*,@

$'"( D-"/*,,

&OP'

M

RF!*%4-"/(*%/)%0:#*/:$4&/

"'# +'9*-,)-*$%*3)̂"-$4D*"53'/-"D<),$'/,'( ,*L);*$-*)$@

3*($D<)($,MZ%*)3"#($,"53'/-"D<),$'/,"%C'C! 2*9-',! 5'<3,!

5")3,)(2 D)-$'/<*,# L*-*2'55*-*($)3"(;?)-'"#,,*L);*$-*)$@

3*($D<)($,! L%'/% L),-*<)$*2 $"$%*V#)<'$4! ,"#-/*)(2 V#)($'$4

"5$%*'(5<#*($L)$*-"5$%*,*L);*$-*)$3*($D<)($MZ%*3)'( /"3@

D"(*($,"53'/-"D<),$'/,L*-*NB)(2 NN! L%'<*$%*-*L),("/*-@

$)'( -#<*5"-$%*/"<"-2',$-'9#$'"( "53'/-"D<),$'/,M

"''# Z%*-*3"?)<*55*/$"53'/-"D<),$'/,?)-'*2 ;-*)$<4L'$%

2'55*-*($D-"/*,,'(;#('$,6D-"/*,,*,! L%'/% 3)49*-*<)$*2 $"$%*

3"-D%"<";46D-"D*-$'*,"53'/-"D<),$'/,! $%*,$-#/$#-*"5/"(,$-#/@

$'"(,! $%*$-*)$3*($3*$%"2 ,*<*/$*2 94*)/% #('$)(2 "$%*-/"(2'@

$'"(,"'C6C! ;-'2 D"-*,'F*! ,<#2;*,*$$<'(;D*-5"-3)(/*#MZ%*-*@

3"?)<3*/%)(',3"53'/-"D<),$'/,94,*L);*$-*)$3*($D<)($,,$'<<

(**2 $"9**CD<"-*2 '( 2*D$%M0$',(*/*,,)-4$"5#-$%*-"D$'3'F*$%*

"D*-)$'(;D)-)3*$*-,"-D-"/*,,/"39'()$'"( ,/%*3*,"5*)/% $-*)$@

3*($#('$$"'(/-*),*$%*-*3"?)<*55'/'*(/4"53'/-"D<),$'/,94$-)@

2'$'"()<,*L);*$-*)$3*($D-"/*,,*,M

"'''# Z%*,*L);*$-*)$3*($D-"/*,,/"#<2 5-);3*($)$*3'/-"@

D<),$'/,! L%'/% L'<<3)S*'$%)-2*-$"/<*)( #D 3'/-"D<),$'/,MZ%*

*C',$'(;$-*)$3*($D-"/*,,*,'( ,*L);*D<)($,)-*("$,D*/'5'/)<<4

2*,';(*2 $"-*3"?*3'/-"D<),$'/,MZ%*-*5"-*! '$',(*/*,,)-4$"2*@

?*<"D (*LD-"/*,,*,"-$*/%("<";'*,"'C6C! )2?)(/*2 "C'2)$'"(!

24()3'/3*39-)(*$*/%("<";4! 3'/-"9')<2*;-)2)$'"(# 5"-$%*-*@

3"?)<"53'/-"D<),$'/,M:"-*"?*-! $%*,*D-"/*,,*,)(2 $*/%("<"@

;'*,,%"#<2 9**C$*(2*2 5-"3<)9"-)$"-4-*,*)-/% $"D-)/$'/)<)DD<'@

/)$'"(M

!"#"$"%&"'

&H' :W=[1=Bd1a! a01f8! f1.11U+1! '#2$C1-*?'*L"5)$3",D%*-'/

3'/-"D<),$'/,D"<<#$'"(% 0(@2*D$% ,';%$'(;"5,"#-/*,! )()<4$'/)<3*$%"2,!

D%4,'";("3'*,! $-)(,D"-$)(2 -',S,&a'M!/'*(/*"5$%*Z"$)<B(?'-"(3*($!

TITT"RTT#% HGJJJPM

&T' !W=fU! 80a! 1̀=E&! '#2$C.*,*)-/% D-";-*,,"( 2',$-'9#$'"(!

,"#-/*,! '2*($'5'/)$'"(! $"C'/'$4! )(2 9'"2*;-)2)$'"( "53'/-"D<),$'/,'( $%*

"/*)(! 5-*,%L)$*-! )(2 ,"'<*(?'-"(3*($&a'M+-"($'*-,"5B(?'-"(3*($)<

!/'*(/*XB(;'(**-'(;! TITT! HQ"H#% H ]HOM

&J' UWa:! dWAaB! 80>! '#2$C&"3D",'$'"( )(2 2',$-'9#$'"( "53'/-"D<),@

$'/,'( $%*L)$*-)(2 ,*2'3*($,"5#-9)( -'?*-,'( Y*'̂'(;&a'MB(?'-"(@

3*($)<!/'*(/*! TITH! OT"HH#% GT_G ]GTRJM"'( &%'(*,*#M

&O' U1A.=! !U0hU! 80W[! '#2$C!D)$')<2',$-'9#$'"( )(2 '(5<#*(/'(;

5)/$"-,"53'/-"D<),$'/,'( L)$*-"5W<)(,#%)'&a6A8'M&%'()B(?'-"(3*(@

$)<!/'*(/*M&TITT@IJ@HQ'M"'( &%'(*,*#M

&G' [W8! dU1=Ea>! 80W[! '#2$C>',$-'9#$'"( /%)-)/$*-',$'/,"53'/-"@

D<),$'/,'( );-'/#<$#-)<,"'<,5-"3$%*<)-;*,$?*;*$)9<*D-"2#/$'"( 9),*'(

&%'()&a'M!/'*(/*"5$%*Z"$)<B(?'-"(3*($! TITH! _GQ"JT#% HOJRQIM

&Q' 1̀=E 8̀! 8A=Edh! [WhE! '#2$C:'/-"D<),$'/,/%)-)/$*-',$'/'(

[#(2)(;L),$*L)$*-$-*)$3*($D<)($"5h')3*(&a'M:)-'(*B(?'-"(3*($)<

!/'*(/*! TIHP! JR"T#% TIG ]THIM"'( &%'(*,*#M

&_' 71=EN[! a0Y! B̀0Z! '#2$CA?*-?'*L"5,"#-/*,)(2 )()<4,',3*$%"2,

"53'/-"D<),$'/,'( L),$*L)$*-$-*)$3*($D<)($,&a'M&%'() )̀$*-X

)̀,$*L)$*-! TITI! JQ"TT#% TP ]JQM"'( &%'(*,*#M

&R' 80Wa[! h0B[!! dU1=Ef7! '#2$C.*3"?)<)(2 $-*(2 "53'/-"D<),$'/,

'( 3#('/'D)<L),$*L)$*-$-*)$3*($D<)($,&a'M1DD<'*2 &%*3'/)<0(2#,$-4!

TITH! GI"O#% PHP ]PT_M"'( &%'(*,*#M

&P' &UB=[! dU1=E[! !W8U! '#2$CA//#--*(/*/%)-)/$*-',$'/,"53'/-"@

D<),$'/,'( =)( '̂(;#-9)( L),$*L)$*-$-*)$3*($D<)($&a'M&%'()B(?'-"(@

3*($)<!/'*(/*! TITI! OI"P#% JRJG ]JROHM"'( &%'(*,*#M

&HI' a01=Ea! 1̀=Eh! .B=U! '#2$C0(?*,$';)$'"( )(2 5)$*"53'/-"D<),@

$'/,'( L),$*L)$*-)(2 ,<#2;*5'<$*-/)S*5-"3)L),$*L)$*-$-*)$3*($

D<)($'( &%'()&a'M!/'*(/*"5$%*Z"$)<B(?'-"(3*($! TITI "_OQ#%

HOHJ_RM

&HH' Z1=E=! 80Wh! h0=E`M:'/-"D<),$'/,'( L),$*L)$*-$-*)$3*($D<)($,

"5̀ #%)(! /*($-)<&%'()% 19#(2)(/*! -*3"?)<! )(2 D"$*($')<,"#-/*'(

%"#,*%"<2 L),$*L)$*-&a'M!/'*(/*"5$%*Z"$)<B(?'-"(3*($! TITI

"_OG#% HOHITQM

&HT' [1=E8! 807! &W0!! '#2$C.*3"?)<"53'/-"D<),$'/,'( 3#('/'D)<

,*L);*5-"3 &%'()\,<)-;*,$L)$*--*/<)3)$'"( D<)($&a'M`)$*-.*@

,*)-/%! TIHP"HGG#% H_G ]HRHM

&HJ' &1A[! `1=Ef! .W1=[! '#2$C0($-)@2)43'/-"D<),$'/?)-')$'"(,'(

L),$*L)$*-% 1/),*,$#24"5),*L);*$-*)$3*($D<)($'( U"(;7"(;&a'M

:)-'(*N"<<#$'"( Y#<<*$'(! TITI"HQI#% HHHGJGM

&HO' d01a1U.A:0!! =B18BN1! .0=ZAW88! '#2$C̀ ),$*L)$*-$-*)$3*($

D<)($,),)D)$%L)45"-3'/-"D<),$'/,% >*?*<"D3*($"5)(*L)DD-")/% $"

,)3D<*L),$*L)$*-@9),*2 3'/-"D<),$'/,& a'M )̀$*-.*,*)-/%! TIH_

"HHT#% PJ ]PPM

&HG' N1.7U! AU:! 70:N! '#2$C=)$'"()<-*/"(()',,)(/*,#-?*4"53'@

/-"D<),$'/,'( 3#('/'D)<L),$*L)$*-$-*)$3*($D<)($,'( 7"-*)&a'MB(?'@

-"(3*($)<!/'*(/*XZ*/%("<";4! TITI! GO"J#% HGIJ ]HGHTM

&HQ' :1E=0!! Y0=B8801! N0ZZW.18! '#2$CZ%*5)$*"53'/-"D<),$'/,'(

)( 0$)<')( L),$*L)$*-$-*)$3*($D<)($&a'M!/'*(/*"5$%*Z"$)<B(?'-"(@

3*($! TIHP"QGT#% QIT ]QHIM

&H_' .1aW!! &1.YB.[:! 7WZZ[71ZZ081! '#2$C03D-"?*2 3*$%"2"<"@

;4$"2*$*-3'(*$%*5)$*)(2 $-)(,D"-$"53'/-"D<),$'/,'( ),*/"(2)-4

L),$*L)$*-$-*)$3*($D<)($&a'M̀ )$*-.*,*)-/%! TITI"H_J#% HHGGOPM

&HR' 8A=E[[M!$#24"( *?"<#$'"( 3*/%)(',3"53'/-"D<),$'/,'( L),$*L)$*-

$-*)$3*($D-"/*,,&>'M[)(;F%"#% [)(;F%"# W('?*-,'$4! TITH% TJ ]JOM

"'( &%'(*,*#M

&HP' Z1=E=! 80Wh=! h0=E`M:'/-"D<),$'/,'( L),$*L)$*-$-*)$3*($

D<)($,"5̀ #%)(! &*($-)<&%'()% 19#(2)(/*! -*3"?)<! )(2 D"$*($')<

,"#-/*'( %"#,*%"<2 L),$*L)$*-&a'M!/'*(/*"5$%*Z"$)<B(?'-"(3*($!

TITI"_OG#% HOHITQM

&TI' 80.! 80=! 801=E8! '#2$C.*,*)-/% D-";-*,,"( -*3"?)<3*$%"2,"5

3'/-"D<),$'/,5-"3)V#)$'/*(?'-"(3*($&a'MZ*/%("<";4"5̀ )$*-Z-*)$@

QO 1,')( 1;-'/#<$#-)<.*,*)-/% TITT



3*($! TITT! OR"T#% H ]G! HTM"'( &%'(*,*#M

&TH' UAYZ! .AYB.Z! Z7! 8W&1! !M1( "?*-?'*L"( 9'"2*;-)2)$'"( "5

D"<4,$4-*(*)(2 3"2'5'*2 D"<4,$4-*(*% $%*3'/-"9')<)DD-")/%&a'M&-'$'@

/)<.*?'*L,'( Y'"$*/%("<";4! TIH_! JR"T#% JIR ]JTIM

&TT' E1=B!U71! 1=a1=17! U0=>Wa1:! '#2$C.*?'*L"( D<),$'/

L),$*,'( 3)-'(**(?'-"(3*($Y'"2*;-)2)$'"( )(2 9'"$*/%("<";'/)<,"<#@

$'"(,&a'M:)-'(*N"<<#$'"( Y#<<*$'(! TITI"HGI#% HHI_JJM

&TJ' t8g1.Bd@Y1..1Eu=a! >A:v=EWBd@:18+1gw=8! g1.E1!@

!Wu.Bd:! '#2$CY'"2*;-)2)$'?*)/$'?'$'*,"5,*<*/$*2 *(?'-"(3*($)<

5#(;'"( )D"<4*,$*-D"<4#-*$%)(*?)-(',% )(2 D"<4*$%*-D"<4#-*$%)(*

5")3,& a'M1DD<'*2 )(2 B(?'-"(3*($)<:'/-"9'"<";4! TIHQ " RT #%

HJOO ]HJHQM

&TO' ZA.B=1N! 18g1.Bd@&WB=&1:! .Bd1:MY'"2*;-)2)$'"( "5D"<4@

*$%4<*(*$*-*D%$%)<)$*3'/-"D<),$'/,949)/$*-')</"33#('$'*,5-"3)/$'?)@

$*2 ,<#2;*&a'MZ%*&)()2')( a"#-()<"5&%*3'/)<B(;'(**-'(;! TITH

"PP#% QP ]RTM

&TG' NBZ.AA>[!!1! U1!UB:0! U! g1=EB!ZB8&1:MZ-)(,D"-$)(2

)//#3#<)$'"( "53'/-"D<),$'/,$%-"#;% L),$*L)$*-$-*)$3*($,<#2;*

D-"/*,,*,&a'M&%*3",D%*-*! TITH"T_R#% HJIO_HM

&TQ' :1UA=1:! A\&A==B88Y! UB18[:E! '#2$C:'/-"D<),$'/,'(

,*L);*,<#2;*% B55*/$,"5$-*)$3*($&a'MB(?'-"(3*($)<!/'*(/*XZ*/%@

("<";4! TIH_! GH"T#% RHI ]RHRM

&T_' [1=E+! 1̀=E!! 8A=E:! '#2$CB55*/$"5*(F43)$'/%42-"<4,',"5

*C$-)/*<<#<)-D"<4,)//%)-'2*"( $%*,$)9'<'$4"51()33"C;-)(#<)-,<#2;*

&a'Ma"#-()<"5&'?'<)(2 B(?'-"(3*($)<B(;'(**-'(;! TITT! OO"H#%

HRR ]HPQM"'( &%'(*,*#M

&TR' U0>1[1ZW..1U:1=U! 8BBZEM1,$#24"( /%)-)/$*-',$'/,"53'@

/-"D<),$'/'( L),$*L)$*-"5!"#$% 7"-*)% 02*($'5'/)$'"(! V#)($'5'/)$'"(!

)(2 5)$*"53'/-"D<),$'/,2#-'(;$-*)$3*($D-"/*,,&a'M:)-'(*N"<<#$'"(

Y#<<*$'(! TIHP"HOQ#% QPQ ]_ITM

&TP' !0881=N11:! =&0Y0:&! :1Z0810=B=1! '#2$C.*3"?)<"5()$#@

-)<"-;)('/3)$$*-'( 2-'(S'(;L)$*-$-*)$3*($94/");#<)$'"(% 1/"3D-*@

%*(,'?*-*?'*L&a'M&%*3",D%*-*! TIHR"HPI#% GO ]_HM

&JI' d1+1..! N1.7![! 70:&EM!#-5)/*3"2'5'/)$'"( "5D"<4*$%4<*(*

3'/-"D<),$'/D)-$'/<*,2#-'(;$%*)V#*"#,@D%),*"F"()$'"( D-"/*,,&a'M

B(?'-"(3*($)<B(;'(**-'(;.*,*)-/%! TITH! TQ"G#% TIIOHTM

&JH' :0.1=>1:=! !1:N10A:a! Z1g1.B! NY! '#2$C1;'(;),,*,,3*($

"53'/-"D<),$'/,"8>NB! NBZ)(2 #Ng&# #(2*-#-9)( *(?'-"(3*($

,$-*,,"-,&a'M!/'*(/*"5$%*Z"$)<B(?'-"(3*($! TITH"_PQ#% HORPHOM

&JT' 80d̀ ! UWh8! f0=8h! '#2$CB?)<#)$'(;$%**55*/$"52'55*-*($3"2'@

5'*2 3'/-"D<),$'/,"( $%*)?)'<)9'<'$4"5D"<4/4/<'/)-"3)$'/%42-"/)-9"(,

&a'M̀ )$*-.*,*)-/%! TITI"H_I#% HHGTPIM

&JJ' +B=Ef! 1=&a! &UB=d! '#2$C0(?*,$';)$'"( '($"$%*'3D)/$"5);*2

3'/-"D<),$'/,"( "'<9*%)?'"-'( ,%"-*<'(**(?'-"(3*($,&a'Ma"#-()<"5

U)F)-2"#,:)$*-')<,! TITT"OTH#% HTQ_HHM
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