
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/


6&8&%#9'&*.#/[1'&*3 ?&+S#-"1('?&(#-"5&(/"#'.=&!&"(9&5.18&

#/S#-"1(.!&"5&9.1#*

@1)#'&14JA

H

!

! T-1Z>D:

K

! @1)# !CD:

H

! [)*4J

H

JBL*:""#"&<"+()3@! <.)3:./ 1/)2$(3),4! <.)R./ KaJ8KJ! !:)/.' KBL*:""#"&P:43)*.#O>+*.,)"/! <.)3:./ 1/)2$(3),4! <.)R./ KaJ8KJ! !:)/.

>$(.")5.;Q/ ,:)3=.=$(! ,:$*"//",.,)"/ "&($> ,"+()3@)3$0=#.)/$> &("@./$D=$(3=$*,)2$&)(3,#4B[/ ,:$?.3)3"&3+@@.()V)/%./> $2.#+.,)/%

,:$($> ,"+()3@($3"+(*$3)/ e)@$/%! *"@?)/$> D),: ,:$*+(($/,>$2$#"=@$/,3,.,+3"&($> ,"+()3@)/ e)@$/%($%)"/! ?.3$> "/ ,:$3+?X$*,)2$

$2.#+.,)"/ "&,"+()3,3"/ ,:$>$2$#"=@$/,"&($> ,"+()3@)/ e)@$/%($%)"/! 3$2$(.#,.(%$,$> 3+%%$3,)"/3&"(,:$>$2$#"=@$/,"&($> ,"+()3@)/

e)@$/%.($=("="3$>B

E&F G#"+(;F$> ,"+()3@($3"+(*$3! e)@$/%($%)"/! <"+()3,$2.#+.,)"/! H$2$#"=@$/,

F$*$)2$>" '+%+3,J8! K8K7;;'**$=,$>" [*,"?$(6! K8K7

L+=="(,$> ?4 L:./>"/% L"*).# L*)$/*$ P#.//)/% F$3$.(*: P("X$*,

#KK!ecIJJ$' c.X"(P("X$*,"&,:$L:./>"/%P("2)/*).#P.(,4L*:""#"&,:$

!"@@+/)3,P.(,4"&!:)/.#L:./>"/%L*:""#"&'>@)/)3,(.,)"/$' L"*).#L*)C

$/*$P("X$*,)/ <.)R./ !),4#KKCeNC8`\$B

M)."@$)UQ1! P:HB! ($3$.(*: &)$#>3" ,"+()3@ ($3"+(*$>$2$#"=@$/,./>

,"+()3@=#.//)/%B

HIJ*."#+-5.1#*

T),: ,:$3+=="(,"&/.,)"/.#="#)*)$3./> ,:$)@=("2$@$/,"&

$*"/"@)*./> 3"*).#>$2$#"=@$/,#$2$#3)/ ($*$/,4$.(3! ,:$=$"C

=#$:.2$?$$/ =+(3+)/%@"($3=)(),+.#$/X"4@$/,+/>$(,:$*"/>)C

,)"/3"&3.,)3&4)/%,:$)(@.,$().##)2$3B[/ ,:$"**.3)"/ "&,:$J88

,:

.//)2$(3.(4"&,:$&"+/>)/%"&,:$!P!! ,:$($> ,"+()3@.*,)2),4"&

S,.A)/%,:$=.(,4.3,:$*"($./> ,:$=$"=#$.3,:$*$/,$(S:.3

?$$/ >$$=#4*.(()$> "+,/.,)"/D)>$! D:)*: :.3?("+%:,/$D"=="(C

,+/),)$3,"2)%"("+3#4>$2$#"= ,:$($> ,"+()3@)/>+3,(4B<:$e)C

@$/%($%)"/ )3.:"#4#./> "&($> *+#,+($! D),: .?+/>./,($>

,"+()3@($3"+(*$33+*: .3($2"#+,)"/.(4:)3,"()*.#$2$/,3./> ($2"C

#+,)"/.(4($#)*3B-$/$(.#3$*($,.(4M)I)/=)/%:)%:#4=(.)3$> ,:$

e)@$/%3=)(),"&S+/),4?$,D$$/,:$=$"=#$./> ,:$!P!! ,:$

=$"=#$R3>$$=?"/> D),:,:$)(.(@4! ./> ,:$)(D)##)/%/$33,"3:.($.

*"@@"/ >$3,)/4D),: ?",: ,:$P.(,4./> ,:$.(@4SBQ/ ,:)3=.=$(!

,:$e)@$/%($%)"/ )3,.A$/ .3,:$($3$.(*: "?X$*,B<:("+%: 3"(,)/%

./> $2.#+.,)/%),3($> ,"+()3@($3"+(*$3! *"/3,(+*,)2$./> $&&$*,)2$

3,(.,$%)$3.($=("="3$> &"(,:$>$2$#"=@$/,"&e)@$/%($> ,"+()3@

($3"+(*$3&("@,:$=$(3=$*,)2$"&,"+()3,3B

KIY8&"81&G#/+#'&(.15)*+1*.&"*).1#*)%"&(&)"5=

Q/ &"($)%/ *"+/,()$3! .#,:"+%: ,:$($)3/"*"/*$=,"&S($>

,"+()3@S! ,:$($.($3)@)#.(*"/*$=,3! 3+*: .3*+#,+(.#:$(),.%$

,"+()3@! ="#),)*.#$>+*.,)"/ ,"+()3@! "-7L<:$4.($*"/3)3,$/,D),:

,:$S($> ,"+()3@S.>2"*.,$> )/ !:)/.! ./> ($&$(,","+()3@*.(()$>

"+,,"*"@@$@"(.,$($2"#+,)"/.(4$2$/,3"(*:.(.*,$(3./> $/C

:./*$=.,()",)3@BL"@$3"*).#)3,*"+/,()$3! 3+*: .3U."3! d)$,C

/.@! !+?.! "-7L! *"@?)/$($3"+(*$3#./,).%%($33)"/ D.(3),$3

./> ($2"#+,)"/.(4:)3,"()*.#3),$3$ D),: ,:$,"+()3@)/>+3,(4,"&"(@

,"+()3@ =(">+*,3 # D.(,"+()3@! @)#),.(4 ,"+()3@! =.,()",)*

,"+()3@! "-7L$

%J&

! D:)*: .#3"3:.($,:$3.@$?.3)**:.(.*,$()3,)*3

.3>"@$3,)*($> ,"+()3@B

',=($3$/,! ,:$($.($/",@./4.*:)$2$@$/,3)/ ,:$?.3)*,:$C

"($,)*.#($3$.(*: "&($> ,"+()3@?4!:)/$3$3*:"#.(3"2$(.##B<:$

H"6"'.72 *( -2"Y'6$7T2"*.9*1H"# T*%.$6& ?4E:"+ E:$/%+"

"-'0L343,$@.,)*.##4$#.?"(.,$3"/ ,:$?.3)**"/*$=,"&($>

,"+()3@! #.4)/%.3"#)> &"+/>.,)"/ &"(,:$,:$"(4"&($> ,"+()3@

%K&

B

U)+ L:.R38(4"6-$+'-$*( *( -2"F$6-*.9*1H"# T*%.$6&

%7&

=("2)>$3.

>$,.)#$> ($2)$D"&,:$>$2$#"=@$/,./> ?.3)*,:$"()$3"&($>

,"+()3@&("@>)&&$($/,>$2$#"=@$/,=$()">3BQ/ ,$(@3"&,:$*"/C

*$=,"&($> ,"+()3@! 3*:"#.(33+*: .3U)E"/%4."./> e)/ M)."4)/%

>$&)/$($> ,"+()3@.3.,"+()3@?$:.2)"()/ D:)*: ,"+()3,3$/%.%$

)/ =.,()",)*$>+*.,)"/ >+()/%,:$)(2)3),3,"($2"#+,)"/.(43),$3./>

@$@"().#3

%9 Y6&

BQ/ ,$(@3"&,:$>$2$#"=@$/,"&($> ,"+()3@($C

3"+(*$3! L:)e+/#)./.#4V$3,:$*+(($/,3),+.,)"/ "&($> ,"+()3@($C

3"+(*$3)/ U)/4)!),4./> =("="3$33"@$*"+/,$(@$.3+($3&"(),3

>$2$#"=@$/,

%\&

B

MIC8)%-).1#*)*++&8&%#9'&*.(.).-(#/[1'&*3 "&+

.#-"1('"&(#-"5&(

MLHIY8&"81&G )*+&8)%-).1#*#/[1'&*3 "&+.#-"1(' "&7

(#-"5&(;e)@$/%[#> H)3,()*,)3#"*.,$> )/ ,:$3"+,:$.3,"&L:./C

>"/%P("2)/*$! ?"(>$()/%I)./%3+BQ,?"(>$(3F)V:.")/ ,:$$.3,!

E."V:+./%! I)/)/%! ./> <.)R./ )/ ,:$D$3,! ./> E)?"./> T$)&./%

)/ ,:$/"(,:! D),: .3+=$()"(%$"%(.=:)*.##"*.,)"/B<:$($:.2$

?$$/ @./4)/3=)()/%($2"#+,)"/.(43,"()$3:.==$/)/%:$($B!"+/,C

#$33=("#$,.()./ ($2"#+,)"/.()$33+*: .3U)+ L:."W)! !:$/ e)! ./>

L+ e+ :.2$&"+%:,./> #)2$> :$($! #$.2)/%?$:)/> @./4=($*)"+3

($> *+#,+(.#:$(),.%$./> ($2"#+,)"/.(43=)(),

%a&

B

<:$($)3*+(($/,#4/".*.>$@)*3,./>.(> &"($2.#+.,)/%($>

,"+()3@($3"+(*$3BN.3$> "/ ,:$.*,+.#3),+.,)"/ "&($> ,"+()3@($C

'3)./ '%()*+#,+(.#F$3$.(*: K8K7! J6 #J8$" 7a Y7Z! 99 H[Q" J8BJZ\8J]XB*/A)B)33/JZ97 YZZ87BK8K7BJ8B8J8



3"+(*$3)/ e)@$/%($%)"/! .W+.#),.,)2$$2.#+.,)"/ "&,:$($>

,"+()3@($3"+(*$3)/ e)@$/%($%)"/ )3*"/>+*,$>B'**"(>)/%,",:$

3,./>.(> &("@,:$D0'66$1$7'-$*(! 8(4"6-$+'-$*( '(# N4'0%'-$*( *1

T*%.$6&H"6*%.7"6#-N]<J`ZaKCK887$! $0=$(,3=")/,"+,,:.,,:$

($> ,"+()3@($3"+(*$3)/ e)@$/%@.)/#4:.2$,:$&"##"D)/%*:.(.*C

,$()3,)*3" #)$ ,:$($> ,"+()3@($3"+(*$3.($@.)/#4($2"#+,)"/.(4

:"#43),$3! :)3,"()*.#*),)$3! ($> *"@@$@"(.,)2$3),$3! ./> ($2"#+C

,)"/.(43),$3! D),: :)%: :)3,"()*.#./> "(/.@$/,.#2.#+$B#))$ <:$

e)@$/%c"+/,.)/3.($,:$?)(,:=#.*$./> =(.*,)*$"&,:$e)@$/%

3=)(),BH+()/%,:$($2"#+,)"/.(4D.(! ,:$@.33$3=.)> .:+%$=()*$

./> 3.*()&)*$&"(,:$2)*,"(4"&,:$!:)/$3$($2"#+,)"/! #$.2)/%?$C

:)/> .#.(%$/+@?$("&($2"#+,)"/.(4*+#,+(.#($#)*3! (+)/3! ./>

()*: *+#,+(.##./>3*.=$3! D:)*: :.2$:)%: 3"*).#2.#+$! "(/.@$/C

,.#2.#+$! ./> 3*)$/,)&)*($3$.(*: 2.#+$B#)))$ <:$*"($"&>$2$#"C

=)/%($> ,"+()3@)3,:$($> ,"+()3@($3"+(*$3?.3$> "/ ($2"#+,)"/.C

(43),$3! D:)*: .($@.)/#4>)3,()?+,$> )/ "#> .($.3./> @"+/,.)/C

"+3.($.3! D),: .#.(%$/+@?$(! *"@=#$,$,4=$! ./> ()*: *"//",.C

,)"/B#)2$ <:$($> ,"+()3@($3"+(*$3.($*$/,$($> .("+/> ,:$

Se)@$/%L=)(),S./> :.2$:)%: 3=)(),+.#2.#+$B#2$ <:$*"@="3)C

,)"/ ./> *"@?)/.,)"/ "&($> ,"+()3@($3"+(*$3.($%"">! @"3,#4#"C

*.,$> )/ 3*$/)*3=",3! D),: %""> >$2$#"=@$/,3=.*$./> =",$/,).#B

#2)$ F$> ,"+()3@ ($3"+(*$3.($D)>$#4>)3,()?+,$>! D),: @"($

=")/,3! ?(".> .($../> +/$2$/ >)3,()?+,)"/! @.)/#4)/ "#> ./>

@"+/,.)/"+3.($.3! D:)*: *./ &"(@.3)%/)&)*./,3*.#$$&&$*,B

<:$e)@$/%3=)(),)3,:$3=)(),+.#=)##.("&,:$!:)/$3$($2"#+C

,)"/! ./> ),3&"(@.,)"/ ./> >$2$#"=@$/,.($/","/#4)/&#+$/*$> ?4

,:$:)3,"(4"&,:$($> ($2"#+,)"/! ?+,.#3"D),/$33,",:$,($@$/C

>"+3*"/,()?+,)"/3"&,:$#"*.#=$"=#$BF$> ,"+()3@($3"+(*$3.($

,:$*.(()$(./> D),/$33"&,:$e)@$/%3=)(),! ($&#$*,)/%,:$%#"()"+3

=("*$33"&,:$!:)/$3$($2"#+,)"/ ./> 3"*).#)3,*"/3,(+*,)"/B

e)@$/%R3($> ,"+()3@($3"+(*$3:.2$>)3,)/*,*:.(.*,$()3,)*3./>

()*: *+#,+(.#*"//",.,)"/3! )/*#+>)/%?",: ()*: @.,$().#&"(@3./>

=("&"+/> )/,./%)?#$*+#,+(.#:$(),.%$B<:$($> ,"+()3@($3"+(*$3)/

e)@$/%.($>)2$(3$)/ ,4=$3! D)>$#4>)3,()?+,$>! ./> D$##*"@C

?)/$>! D),: :)%: :)3,"()*.#! .(,)3,)*! 3*)$/,)&)*! $>+*.,)"/.#! ./>

.$3,:$,)*2.#+$3! =("2)>)/%.3"#)> ($3"+(*$&"+/>.,)"/ &"(,:$>$C

2$#"=@$/,"&($> ,"+()3@)/ ,:$e)@$/%($%)"/B

MLKI6&8&%#9'&*.(.).-(;Q/ ($*$/,4$.(3! ,:$>$2$#"=@$/,"&

($> ,"+()3@($3"+(*$3)/ ,:$e)@$/%($%)"/ :.3?$$/ (.=)>#4*:./C

%)/%! ./> ,:$,"+()3@ =(">+*,343,$@ :.3?$*"@$)/*($.3)/%#4

()*:B<:$e)@$/%($%)"/ :.3&"(@$> .($> *+#,+($! #.+/*:$> :)%:C

W+.#),4($> *+#,+($,"+()3@("+,$3D),: e)@$/%*:.(.*,$()3,)*3! &+(C

,:$($0,$/>$> ./> )@=("2$> ,:$($> ,"+()3@=(">+*,343,$@! ./>

@$,)*+#"+3#4*($.,$> .?.,*: "&,"+()3@ =(">+*,3D),: >)3,)/*,

,:$@$3! ()*: *"/,$/,! ./> >)2$(3$&"(@3B',=($3$/,! ,:$($.($̀\

e)@$/%($> ,"+()3@3*$/)*3=",3! )/*#+>)/%Z /.,)"/.#'''#$2$#

3*$/)*3=",3./> J` ''#$2$#3*$/)*3=",3! &"(@)/%.%("+= "&

D$##CA/"D/ ,"+()3@?(./>33+*: .3e)@$/%F$> G)#@./> <$#$2)C

3)"/ N.3$! e)@$/%c"+/,.)/ <"+()3,'($.! e)@$/%F$2"#+,)"/

c$@"().#_.##! "-7LQ/ .>>),)"/! ,:$e)@$/%($%)"/ ($%.(>3,:$

>$2$#"=@$/,"&($> ,"+()3@.3./ )@="(,./,#$2$(,"=("@",$$*"C

/"@)*,(./3&"(@.,)"/ ./> +=%(.>)/%BQ,*"@?)/$3,:$()*: ($>

,"+()3@($3"+(*$3./> ?$.+,)&+#/.,+(.##./>3*.=$3"&,:$e)@$/%

($%)"/! )/,$%(.,)/%/.,+(.#3*$/$(4! (+(.#3*$/$(4! &"#A *+3,"@3

./> ",:$(($3"+(*$3! ./> &"(@3.*"@=($:$/3)2$,"+()3@343,$@

3+==#$@$/,$> ?4$*"#"%)*.#,"+()3@! (+(.#,"+()3@! #$)3+($2.*.C

,)"/! "-7L<:$e)@$/%($%)"/ D)##.#3">$$=$/ ,:$*"/3,(+*,)"/ "&

($> *+#,+(.#,"+()3@=("X$*,3! .**$#$(.,$,:$*"/3,(+*,)"/ "&3*$/)*

3=",33+*: .3,:$c$/%#)./%%+ <"+()3,'($.! &+(,:$($/()*: ,:$

*"//",.,)"/ "&3*$/)*3=",33+*: .3,:$F$> L)3,$(C)/C#.Dc$@"().#

_.##! ./> 3,()2$,"@.A$,:$e)@$/%($%)"/ ?$*"@$,:$@"3,)/&#+C

$/,).#($> *+#,+(.#,"+()3@>$3,)/.,)"/ )/ !:)/.B

OI\-&(.1#**)1"&(-"8&F #*.=&+&8&%#9'&*.#/[17

'&*3 "&+.#-"1('/"#'.=&9&"(9&5.18&#/.#-"1(.(

OLHI\-&(.1#**)1"&+&(13*;Q/ "(>$(,"?$,,$(+/>$(3,./> ,:$

*+(($/,3),+.,)"/ "&($> ,"+()3@>$2$#"=@$/,)/ ,:$e)@$/%($%)"/!

3+(2$4W+$3,)"//.)($@$,:"> )3.>"=,$>! ./> @.X"(($> ,"+()3@

3*$/)*3=",3.($3$#$*,$> ,">)3,()?+,$W+$3,)"//.)($3&"()/2$3,)%.C

,)"/B<:$W+$3,)"//.)($)3>)2)>$> )/,",:($$=.(,3" ,:$&)(3,=.(,)3

?.3)*)/&"(@.,)"/ .?"+,,"+()3,3! 3+*: .3%$/>$(! .%$! ./> =#.*$

"&($3)>$/*$' ,:$3$*"/> =.(,)3,"+/>$(3,./> ,"+()3,3R+/>$(3,./>C

)/%"&($> ,"+()3@' ,:$,:)(> =.(,)/2$3,)%.,$3,"+()3,3R$0=$()$/*$

./> &$$#)/%3,"D.(>3($> ,"+()3@)/ ,:$e)@$/%($%)"/B

OLKI,#*5%-(1#*#/.=&V-&(.1#**)1"&#*.=&+&8&%#9'&*.#/

[1'&*3 "&+.#-"1(' "&(#-"5&(;<:)33+(2$4W+$3,)"//.)($D.3

*"/>+*,$> &("@I+/$K8 ,"I+#4K8! K8K7B',",.#"&K98 W+$3,)"/C

/.)($3D$($>)3,()?+,$> ./> *"##$*,$>! D),: .($3="/3$(.,$(.,$"&

J88b ./> ./ $&&$*,)2$(.,$"&̀6b #<.?#$J$B

S)$%&HI!&"(#*)%1*/#"').1#*(.).1(.15(#/.#-"1(.(

Q,$@ Q/&"(@.,)"/

5+@?$("&

=$"=#$

P$(*$/,.%$

b

-$/>$( c.#$ `Z 97B9J

G$@.#$ JJ\ 6\B6Z

'%$ 1/>$(J` 4$.(3"#> J6 aB7K

J` Y78 4$.(3"#> Z7 96B7a

78 Y\8 4$.(3"#> \8 KZBKa

[2$(\8 4$.(3"#> 7a J`B86

P#.*$"& U)/4)!),4"&L:./>"/%P("2)/*$ 6K K6B7a

($3)>$/*$ [,:$(*),)$3)/ L:./>"/%P("2)/*$ aJ 79B\7

[+,3)>$L:./>"/%P("2)/*$ `K 98B88

OLKLH;<"+()3,3R=$(*$=,)"/ "&($> ,"+()3@Ba9B\7b "&($3="/>C

$/,3.($.D.($"&($> ,"+()3@! )/>)*.,)/%,:.,/$.(#4.W+.(,$("&

=$"=#$)/ >.)#4#)&$.($/",.D.($"&($> ,"+()3@BQ,*./ ?$3$$/

,:.,,:$=+?#)*),4./> )/&#+$/*$"&($> ,"+()3@3,)##/$$> ,"?$)@C

=("2$>Ba9B\7b "&($3="/>$/,3:.2$2)3),$> ($> ,"+()3,.,,(.*C

,)"/3! ./> /$.(#4.W+.(,$("&($3="/>$/,3:.2$/",2)3),$> ($>

,"+()3,.,,(.*,)"/3B[/#4\\B̀7b "&,:$K86 ($3="/>$/,33,.,$>

,:.,,:$4:.2$2)3),$> ./> ?("D3$> ,:$($> ,"+()3@3*$/)*.($.)/

,:$e)@$/%($%)"/B

`7 '3)./ '%()*+#,+(.#F$3$.(*: K8K7



S)$%&KIS#-"1(.(c9&"5&9.1#*#/"&+.#-"1('

5.@$ [=,)"/

5+@?$("&

=$"=#$

P$(*$/,.%$

b

H"4"+ A/"D.?"+,($> ,"+()3@* e$3 J67 a9B\7

5" 6K K6B7a

_.2$4"+ $2$(?$$/ ,"($> ,"+()3@3*$/)* e$3 J67 a9B\7

.($.* 5" 6K K6B7a

_.2$4"+ $2$(?$$/ ,",:$($> 3*$/)*.($. e$3 J7a \\B̀7

)/ e)@$/%($%)"/* 5" \` 77BJa

OLKLK;F$3="/>$/,3R$0=$()$/*$./> &$$#)/%3,"D.(>3,:$e)@$/%

($> ,"+()3@3*$/)*.($.B<:$W+$3,)"//.)($3+(2$4*"##$*,$> ,:$

"2$(.##&$$#)/%3"&,:$($3="/>$/,3,"D.(>3,:$e)@$/%($> ,"+()3@

3*$/)*.($.! )/&(.3,(+*,+($! ./> .,@"3=:$($"&3*$/)*.($.B<:$

3+(2$4($3+#,33:"D,:.,/$.(#4̀ Jb "&($3="/>$/,3.($3.,)3&)$>

D),: ,:$"2$(.##)@=($33)"/ "&,:$3*$/)*.($.! /$.(#4JJBKb "&

($3="/>$/,33.4,:$4:.2$.2$(.%$"2$(.##)@=($33)"/ "&,:$3*$/)*

.($.! ./> aB̀b "&($3="/>$/,33.4,:$4.($/",3.,)3&)$> D),: ,:$

"2$(.##)@=($33)"/ "&,:$3*$/)*.($.! )/>)*.,)/%,:.,,:$3$(2)*$

&.*)#),)$3./> W+.#),4"&,:$3*$/)*.($.3,)##/$$> ,"?$)@=("2$>B

Q/ ,:$W+$3,)"/ "&:"D,:$)/&(.3,(+*,+($"&3*$/)*3=",3)3!

aJBKKb "&($3="/>$/,33.4,:.,,:$)/&(.3,(+*,+($"&,:$3*$/)*

3=",3)32$(4*"@=#$,$! D:)#$J`B86b "&($3="/>$/,33.4,:.,,:$

)/&(.3,(+*,+($"&,:$3*$/)*3=",33,)##/$$>3)@=("2$@$/,B

OLKLM;O0=$()$/*$./> %.)/3"&,:$($3="/>$/,3.&,$(2)3),)/%,:$

3*$/)*.($.B'**"(>)/%,"W+$3,)"//.)($3,.,)3,)*3! a\B6b "&,"+(C

)3,3:.2$%.)/$> ./ +/>$(3,./>)/%"&#"*.#($> *+#,+($.&,$(2)3),)/%

./> ?("D3)/%($> ,"+()3@.,,(.*,)"/3! D:)#$K7B6b "&,"+()3,33.4

,:.,,:$)()@=($33)"/ "&($> ,"+()3@)3/",>$$= $/"+%: .&,$(2)3),C

)/%./> ?("D3)/%B`7B9Jb "&,"+()3,33.4,:$4D)##*"/,)/+$,"

2)3),,:$3*$/)*.($.)/ ,:$&+,+($! D:)#$J\B6Zb "&,"+()3,33.4

,:$4D)##/",2)3),.%.)/B

QI,#-*.&"'&)(-"&(/#".=&+&8&%#9'&*.#/[1'&*3

"&+.#-"1('"&(#-"5&(

<:$>$2$#"=@$/,"&($> ,"+()3@)/ e)@$/%($%)"/ )3(.=)>!

?+,@./4=("?#$@3:.2$.#3"$@$(%$> >+()/%,:$>$2$#"=@$/,

=("*$33BN.3$> "/ .W+$3,)"//.)($3+(2$4! 3$2$(.#3+%%$3,)"/3.($

=("="3$> ,"=("@",$,:$3+3,.)/.?#$>$2$#"=@$/,"&e)@$/%R3($>

,"+()3@($3"+(*$3B

QLHIT13=%13=.1*3 "&31#*)%"&(#-"5&5=)")5.&"1(.15(;!+(($/,C

#4! =$"=#$R3>$@./> &"(,"+()3@)3?$*"@)/%)/*($.3)/%#4>)2$(3$!

D),: .%($.,$($@=:.3)3"/ =$(3"/.#)V$> #$)3+($$0=$()$/*$3BN.3$>

"/ ,:$%$"%(.=:)*.#.>2./,.%$3./> ($3"+(*$*:.(.*,$()3,)*3"&,:$

e)@$/%($%)"/! *"@?)/$> D),: ,:$:)3,"()*.#*+#,+($./> #"*.#*+3C

,"@3"&,:$e)@$/%F$2"#+,)"/.(4[#> '($.! ),3:"+#> &"*+3"/ #$C

2$(.%)/%),3*:.(.*,$()3,)*3./> .>2./,.%$3! :)%:#)%:,,:$3=)(),+.#

*"//",.,)"/ "&e)@$/%./> ,:$($%)"/.#*:.(.*,$()3,)*3"&e)@$/%!

./> =#.4,:$S($>S*.(> "&e)@$/%BG"($0.@=#$! >)&&$($/,

,:$@$> ,"+()3@=(">+*,33+*: .3F$> I"+(/$4! O>+*.,)"/ I"+(/$4!

U./>3*.=$I"+(/$4! ./> !+#,+(.#I"+(/$4*./ ?$>$3)%/$>! ./> .

($> *+#,+(.#,"+()3@343,$@D),: e)@$/%*:.(.*,$()3,)*3*./ ?$>$C

3)%/$>B',,:$3.@$,)@$! ?4*"/,)/+"+3#4$/()*:)/%,:$,4=$3"&

,"+()3@=(">+*,3! ),.)@3,"@$$,,:$/$$>3"&,"+()3,3D),: >)2$(3)C

&)$> ./> >)&&$($/,).,$> =(">+*,3BH)&&$($/,=(">+*,3.($>$3)%/$>

&"(>)&&$($/,%("+=3! ./> ,"+()3,3.,)3&.*,)"/ )3$/:./*$> ,:("+%:

2.()"+3&"(@3"&.*,)2),)$3BG"($0.@=#$! .*,)2),)$33+*: .33+@@$(

./> D)/,$(*.@=3*./ ?$:$#> &"(,:$4"+,: %("+=' 3"@$&),/$33

./> :$.#,: .*,)2),)$3*./ ?$"(%./)V$> &"(@)>>#$C.%$> ./> $#>$(#4

%("+=3! .3D$##.3*+#,+(.#$0*:./%$.*,)2),)$3B

QLKIC'9=)(1P1*3 .#-"1(.&;9&"1&*5&+&(13*;Q,3:"+#> *"/,)/C

+"+3#4)@=("2$3$(2)*$W+.#),4./> #$2$#! ./> $/:./*$,"+()3,3R

3$/3$"&=.(,)*)=.,)"/ ./> $0=$()$/*$BG"($0.@=#$! >$>)*.,$>

(".>3./> 3+=="(,)/%)/&(.3,(+*,+($&"(($> ,"+()3@*"+#> ?$?+)#,

)/ ($> ,"+()3@3*$/)*.($.3! ./> ($> $>+*.,)"/ ?.3$3./> ($>

,:$@$=.(A3! "-7L*"+#> ?$$3,.?#)3:$>BQ/ ,$(@3"&2$/+$*"/C

3,(+*,)"/! ),)3/$*$33.(4,"*#"3$#4)/,$%(.,$D),: ,:$*+(($/,,$*:C

/"#"%)*.#>$2$#"=@$/,! )/,(">+*$7H./> dF,")/2$/,($.#),4! 3"

,:.,,"+()3,3*./ )@@$(3$,:$@3$#2$3Bc">$(/ ,$*:/"#"%)$33+*: .3

3"+/> ./> "=,"$#$*,("/)*3*"+#> ?$+3$> ,"$/:./*$,:$#)3,$/)/%

$&&$*,./> )@=.*,"/ ,:$?">4B',,:$3.@$,)@$! ,:$)/3,(+*,"(3

)/ ,:$3*$/)*.($.*./ .#3"?$*"@?)/$> D),: ,:$>4/.@)*>)3=#.4

*"(()>"("&($> *+#,+($! @.A)/%,:$=($3$/,.,)"/ @"($2)2)>B<:$

()*: ($> *+#,+($./> .(,)/ e)@$/%.($.*"+#> ?$)/,(">+*$>! 3+*:

.3,:$&.@"+3@$&"(+ !*%(-'$( 3$--9! D"/>$(&+#!"(+62'( @$62%$

./> ",:$(=$(&"(@)/%.(,3=(">+*,3B<:$4*"+#> ?$=("@",$> )/ ,:$

&"(@"&&)#@./> ,$#$2)3)"/ D"(A3)/ .D.4,:.,,:$.+>)$/*$#)A$3!

./> ),3:"+#> .*,)2$#4*($.,$,:$SQ/,$(/$,g($> ,"+()3@S@">$#B

QLMI,"&).1*3 ) 5#'9"&=&*(18&(&"815&/#"(5&*15(9#.(;Q,

3:"+#> 3,($/%,:$/ ,:$*"/3,(+*,)"/ ./> )@=("2$@$/,"&&.*)#),)$3)/

($> ,"+()3@3*$/)*.($.3)/ .($.33+*: .3&"">! .**"@@">.,)"/!

,(./3="(,.,)"/! ,"+()3@! 3:"==)/%! ./> $/,$(,.)/@$/,BQ,3:"+#>

&+(,:$(3,($/%,:$/ ,:$(".> ,(.&&)*)/ ,:$($> ,"+()3@3*$/)*.($.B

[/ ,:$?.3)3"&@.)/,.)/)/%,:$"()%)/.#3#.,$(".>! ),*"+#> .>> "(

($=.)(,:$@.)/ (".> &"(*"/2$/)$/,=.33.%$"&2$:)*#$3BQ,3:"+#>

)/*($.3$,:$>$>)*.,$> ,(./3="(,.,)"/ ("+,$3&"(($> ,"+()3@! )/C

*($.3$,:$&($W+$/*4"&,"+()3,?+3$3)/ 3*$/)*.($.3! ./> ($>+*$

,(.&&)**"/%$3,)"/ *.+3$> ?4,""@./4*.(3BQ,*"+#> >$3)%/ S'/,)

I.=./$3$T.(S,:$@$> :",$#3! Se)@$/%F$> L)3,$(C)/C#.DS&.(@C

:"+3$3! ./> ?+)#> :",$#3,:.,)/*"(="(.,$S($>S*+#,+(.#$#$@$/,3

,")/*($.3$,:$$0=$()$/*$"&,"+()3,.,,(.*,)"/3B<:$>)/)/%$/2)C

("/@$/,"&,:$3*$/)*.($.*"+#> ?$)@=("2$>! ./> ,:$@$> ($3,.+C

(./,3*"+#> ?$>$3)%/$> )/ *"/X+/*,)"/ D),: 3+(("+/>)/%&.(@:"+3C

$3! 3+*: .3,:$SF$*.##)/%,:$P.3,S:.##! ,:$Se)@$/%F$>

L)3,$(C)/C#.DS:.##! ./> ,:$Se)@$/%F$> L"/%S:.##B<:$D.)C

,$(3D$.(@)#),.(4+/)&"(@3./> ,:$,.?#$D.($)3=()/,$> D),: ,:$

+/)W+$*:.(@"&,:$e)@$/%($%)"/BU"*.#3=$*).#,43/.*A 3,($$,3

*"+#> ?$?+)#> .("+/> ,:$3*$/)*.($.,"@$$,,:$*+#)/.(4/$$>3"&

,"+()3,3' >)3:$3D),: ()*: ($%)"/.#&#.2"(3*"+#> ?$=(">+*$> +3)/%

2$%$,.?#$3%("D/ ?4#"*.#&.(@$(3./> (.)3$> ="+#,(4.3(.D@.,$()C

.#3BO@=:.3)33:"+#> ?$=#.*$> "/ ,(.)/)/%3*$/)*.($.=(.*,),)"/C

!<"=.%$99"

Z7M)."@$)UQ1"-'0LH$2$#"=@$/,"&e)@$/%F$> <"+()3@F$3"+(*$3&("@,:$P$(3=$*,)2$"&<"+()3,P$(*$=,)"/



"&/.,+($($3$(2$3,"%)2$&+##=#.4,",:$)($*"#"%)*.#3$(2)*$

&+/*,)"/3B

!"#"$"%&"'

%J& E_'5-ek! _1'5-e! !'[PBF$3$.(*: "/ ,:$3,.,+3W+"./> >$2$#C

"=@$/,*"+/,$(@$.3+($3"&/.,+($$>+*.,)"/ )/ !:)/.%I&BG"($3,(4L+(C

2$4./> P#.//)/%! K8KJ #9$" J6` YJ\KB#)/ !:)/$3$$B

%K& IQ'5-U! E_'5-Ek! e'[ceB<:$*+(($/,3),+.,)"/ ./> 3+%%$3,)"/3

"&/.,+($$>+*.,)"/ ?.3$> "/ =(",$*,$> /.,+(.#.($.3%I&BI)#)/ G"($3,(4

L*)$/*$./> <$*:/"#"%4! K8KJ#7$" 7Z Y9KB#)/ !:)/$3$$B

%7& E_'[MjB'/.#43)3./> 3+%%$3,)"/3"/ ,:$>$2$#"=@$/,3,.,+3"&/.,+($

$>+*.,)"/ )/ !:)/.%I&B-($$/ <$*:/"#"%4! K8KJ #Z$" K8` YKJJB#)/

!:)/$3$$B

%9& e'[E-! !_O5ek! e1'5GB!+(($/,3,.,+3! =("?#$@3./> =(",$*,)"/

*"+/,$(@$.3+($3"&*".3,.#D$,#./>3)/ I)./%3+ P("2)/*$%I&BG"($3,(4L*)C

$/*$./> <$*:/"#"%4H$2$#"=@$/,! K8J9#9$" J8 YJ9B#)/ !:)/$3$$B

%6& T'5-G<! '5e<! UQ!FB<:"+%:,3"/ /.,+($$>+*.,)"/ )/ (.($="+#,(4

/.,+($($3$(2$)/ e./*:$/%T$,#./>! I)./%3+ P("2)/*$%I&BT$,#./> L*)C

$/*$./> c./.%$@$/,! K8K7#K$" `a YZ8! Z9B#)/ !:)/$3$$B

%\& e1'5UcB<:$S%.33,.,)"/S./> S>$#)2$(4(""@S"&@)##)"/3"&@)%(.C

,"(4?)(>3./> ,:$:.?),.,"&@)%(.,"(4?)(>3:.2$?$*"@$,:$&)(3,D$,#./>

D"(#> /.,+(.#:$(),.%$)/ !:)/.%I&BO.(,:! K8JZ #`$" `\ Ỳ `B#)/
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