
 
 

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. 

https://makingagift.umn.edu/give/yourgift.html?&cart=2313
https://makingagift.umn.edu/give/yourgift.html?&cart=2313
https://makingagift.umn.edu/give/yourgift.html?&cart=2313
http://ageconsearch.umn.edu/
mailto:aesearch@umn.edu


51$\.(, 16%0))9"I"*%-'B3"14%*)9"8%0-4"%*̂ B()-%30/).%()% )9"

UB8NB(304)-=^.(8%'6.(1).%(7.)9+,-./0$)0-1$NP9.6.).%(4

[.(, R?

!

=9;)" 1.(;"0*05+)"/ -9,&".,,<"&4.',&3+" =9;)" >?@@@@" 2;&")

+64)-1/)B1;.(09',.06T"3'0/9(3&0" 303;.7T2#T"/9,3'+&,)609"/)3&0" (09',.60'(0**.5.,)"/ 9"&4.',&3&.,N1)'5.3&"59"/.'5')/9)3.(0**.Q

5.,)"/ 9"&4.',&3&.,303')&" ;&5;QW9)*&3+)%%*&./ 3)*."3,3;)3$..33;."../,06,0(&.3+" &3&,065'.)3%')(3&()*,&5"&6&()"(.30'.60'$3;.3.)(;&"5

$.3;0/,063;&,(09',.NR.60'$%')(3&(.L),()''&./ 0936'0$(*),,'00$3.)(;&"5$.3;0/," .K3')(9''&(9*)'3')&"&"5)"/ (9''&(9*9$.4)*9)3&0""

&"('.),&"5,39/."3,P&"3.'.,3&" *.)'"&"5" (9*3&4)3&"5,39/."3,P)D&*&3+30%')(3&(.&""04)3&0" )"/ (0"3&"909,*+&$%'04&"53;.W9)*&3+06%.',0"".*

3')&"&"5N

C"= 7%-34B1.)(;&"5$.3;0/," T"3'0/9(3&0" 303;.7T2#T"/9,3'+" !%%*&()3&0"

R.(.&4./# M.%3.$D.'G@" G@JSBB!((.%3./# E04.$D.'_" G@JS

!

20''.,%0"/&"5)93;0'N#Q$)&*# G?HGJAG>>HVWWN(0$

DEB()-%30/).%(

!3%'.,."3" 2;&")P,7T2#&"/9,3'+&,/.4.*0%&"5')%&/*+)"/ %*)+,

)"0"Q".5*&5&D*.'0*.&" .(0"0$&(/.4.*0%$."3NC0'.K)$%*."

,&"(.3;.6&',3")3&0")*)5'&(9*39')*.K;&D&3&0" ;.*/ &" c(30D.'JU_A

)63.'3;.609"/&"506E.L2;&")" )5'&(9*39')*.K;&D&3&0",;)4./.Q

4.*0%./ )*0"5L&3; 3;./.4.*0%$."3063;.)5'&(9*39')*&"/9,3'+"

.,%.(&)**+/9'&"53;.6&',3J@ +.)',06)((.,,&0" &"303;.=1cN!,

3;.$0,3&$%0'3)"3(;0&(.60')5'&(9*39')*%'0/9(3,$)'X.3&"5)"/

%'0$03&0"" )5'&(9*39')*.K;&D&3&0",%'0$03.,)5'&(9*39')*3')/."

0%3&$&:.,&"/9,3'&)*,3'9(39'." %'0$03.,&"/9,3'&)*&:)3&0"" )"/

,3&$9*)3.,'.5&0")*.(0"0$&(5'0L3;NT" )//&3&0"" 3;.&"/9,3'+&3Q

,.*6&,5')/9)**+$)39'&"5)"/ ,3)"/)'/&:&"5N1;.(09',.06T"3'0Q

/9(3&0" 303;.7T2#T"/9,3'+&,)%'06.,,&0")*D),&((09',.60'.KQ

;&D&3&0" $)a0',&" (0**.5.)"/ 9"&4.',&3&.,NT3&,5.".')**+066.'./

&" 3;.6&',3+.)'069"/.'5')/9)3./.5'..NT3;),3;.(;)')(3.'&,3&(,

06L&/.(0"3."3" 5.".')*&3+)"/ )D,3')(3&0"N1;.3.)(;&"5$.3;0/,

)'.$0'.3')/&3&0")*N#$%;),&,&,%*)(./ 0" 3;.0".QL)+&",3&**)Q

3&0" 063.)(;.'," L;&(; &,$)&"*+D),./ 0" 3;.0'+3.)(;&"5&"

(*),,'00$" )"/ ,39/."3,)'.063." &" ),3)3.06%),,&4.*.)'"&"5

'J(

N

FE21)94*%--"*%-' %*)"1/9.(, '")9%34%*B()-%30/O

).%()% )9"UB8NB(304)-= .(1&&$./1).%(O%-."()"30(O

3"-,-1301)"/%$$","41(30(.#"-4.)."4

FGDEB((%#1).(, /$144-%%')"1/9.(, '")9%34

FGDGDB].(39'.$.3;0/N1;.*.(39'.$.3;0/ &,)%')(3&()*3.)(;Q

&"560'$60'3.)(;.',30/.$0",3')3.)"/ .K%*)&" 3;.0'.3&()*X"0L*Q

./5.3;'095; $9*3&$./&)3.)(;&"5,063L)'.N=;." )%%*+&"53;.

*.(39'.$.3;0/" )*0306.K3')(9''&(9*)'X"0L*./5."../,30D.&"Q

3.',%.',./ 30$..33;.,39/."3,P/.,&'.60'a0D ;9"3&"5NC0'.K)$Q

%*." L;." 3.)(;&"53;.L0'*/P,$)a0'(09"3'&.,)"/ '.5&0",3;)3)'.

500/ )3.K;&D&3&0"," 3;./.4.*0%$."3063;.*0()*(0"4."3&0" )"/

.K;&D&3&0" &"/9,3'+&,.K%*)&"./" )"/ &3&,)*,0*&"X./ 303;.%0*&3&Q

()*" .(0"0$&()"/ (9*39')*/.4.*0%$."3064)'&09,(09"3'&.,)"/

'.5&0"," &",%&'&"5,39/."3,P."3;9,&),$60'*.)'"&"5)"/ /.,&'.30

)(W9&'.X"0L*./5.N1.)(;.',%)+)33."3&0" 303;.3&$.*&".,,L;."

(;00,&"5$9*3&$./&)3.)(;&"5$)3.'&)*," )"/ 9,.%&(39'.,)"/ 4&/Q

.0,30'.%'0/9(.3;.'.)*&3&.,063;.(0"4."3&0" )"/ .K;&D&3&0" )(Q

3&4&3&.,N=;." 3.)(;&"53;.X"0L*./5.%0&"306\)/4.'3&,&"5,3')3.Q

5+06.K;&D&3&0",\" ,.4.')*)/4.'3&,.$."3,()" D.%*)+./ 3;'095;

3;.3.)(;&"5,063L)'.),)%%'0%'&)3.N!63.'3;.%*)+&,6&"&,;./"

,39/."3,()" D.&"4&3./ 30)")*+:.6&',3" )"/ 3;." 3;.3.)(;.'

$)X.,)D'&.6'.4&.L" ,03;)3,39/."3,()" D.33.'9"/.',3)"/ 3;.

9,.06)/4.'3&,&"5&" .K;&D&3&0",N1;&,$.3;0/ ()" D.)'')"5./ D.Q

60'." /9'&"50')63.'3;.(*),,'00$ )((0'/&"5303;.3.)(;&"5

"../,NT3&,D.".6&(&)*30&"('.),&"53;.(*),,'00$3.)(;&"5()%)(&Q

3+" .";)"(&"5,39/."3,P&"3.'.,3&" *.)'"&"5" 5'.)3*+&$%'04&"53;.

&"39&3&4.".,,)"/ (0$%'.;.",&D&*&3+063;.3.)(;&"5(0"3."3)"/ &$Q

%'04&"53;.3.)(;&"5.66.(3N

FGDGFBM&39)3&0")*3.)(;&"5N1;.(09',.(0"3."3063;.T"3'0/9(Q

3&0" 303;.7T2#T"/9,3'+&,'.*)3&4.*+D0'&"5" %'06.,,&0")*)"/

/&66&(9*360',39/."3,30)((.%3N80L.4.'" &6,0$.,(.")'&0,)'./.Q

,&5"./ 60',%.(&6&(3.)(;&"5(0"3."3" ,39/."3,L&**D.%93&"30%')(Q

3&(.)"/ $),3.'3;.X"0L*./5.NC0'.K)$%*." L;." &3(0$.,303;.

$)'X.3&"5,3')3.5+06.K;&D&3&0"," &" 0'/.'30*.3,39/."3,9"/.'Q

,3)"/ 3;.$0,3(0$$0" $)'X.3&"5$.3;0/,$0'.&"39&3&4.*+" 3.)(;Q

.',()" /.,&5" ,.4.')*,(.")'&0,60',39/."3,30%*)+/&66.'."3'0*.,

60'$)'X.3&"530.")D*.3;.$30/&,(04.'3;.(;)')(3.'&,3&(,)"/

%'0D*.$,06$)'X.3&"5$.3;0/,&" /&66.'."3,(.")'&0,

'G(

N=;."

3)*X&"5)D0933;.(0"3."306(0"4."3&0",)"/ (0"6.'."(.," ,39/."3,

L&**D.."(09')5./ 30,&$9*)3.0'5)"&:)3&0")*$..3&"5,&" 5'09%,"

L&3; 9"*&$&3./ ,9Da.(3$)33.')"/ /&4.',$..3&"560'$," .$%;),&Q

:&"5.K)$&"&"5,39/."3,P$),3.'+06D),&(%'0(.,,.,06(0"4."3&0",

)"/ (0"6.'."(.,N1.)(;.',5')/9)**+(;)"5.6'0$X"0L*./5.3')",Q

6.',)"/ 3.)(;&"5,9%.'4&,0',30,39/+59&/.,)"/ (00'/&")30',N-+

/.,&5"&"5&"3.'.,3&"5,(.")'&0," ,39/."3,L&**D.)D*.309"/.',3)"/

)"/ ,9$$)'&:.&" 3;.%'0(.,,06/0&"5" )"/ *.33;.3;.0'+D.)(3&Q

4)3./ &" 3;.(0"3.K3N

!,&)" !5'&(9*39')*R.,.)'(; G@JS" J@$JJ%# U_ IUH" J@G FcT# J@NJUH@JdaN("X&N&,,"JU>? IUU@?NG@JSNJJN@G@



FGDGHB2),.3.)(;&"5NT" 3;.3.)(;&"5%')(3&(.063;.T"3'0/9(3&0"

303;.7T2#T"/9,3'+" (),.,$)&"*+(0$.6'0$3;'..,09'(.,"

(*),,&((),.,&" 3;.&"/9,3'+" *)3.,3/.4.*0%$."3,&" 3;.&"/9,3'+

)"/ )(3&4&3&.,3;)3,39/."3,)'..K%0,./ 30NT" 3;.*.(39'.," 3;.,.Q

*.(3./ (),.,)'./&66.'."360'/&66.'."33.)(;&"5(0"3."3,

'?(

NC0'.KQ

)$%*." 60'$0'.6)$&*&)'.4."3," ),,39/."3,06)(*),,$)+(0$.

6'0$)**04.'3;.(09"3'+" 3;.+()" D.."(09')5./ 30&"3'0/9(.

3;.&';0$.30L" )(3&4&3&.,&" /&66.'."3'.5&0",NC0'.K;&D&3&0","

$0,3063;.,39/."3,)'.9"6)$&*&)'" )"/ 3;.+()" L)3(; 3;.%'0$0Q

3&0")*4&/.0,)"/ .K;&D&3&0" 4&/.0,N1;.X.+30(),.3.)(;&"5*&.,

&" (),./.,&5"N1;.(),.&,'.W9&'./ 30(0$.6'0$%')(3&(.)"/ )3

3;.,)$.3&$.&3$9,3D.%'0(.,,./ )"/ '.6&"./N1;'095; (),.

3.)(;&"5" ,39/."3,)'.&",%&'./ 303;&"X )D093%'0D*.$,6'0$3;.

%.',%.(3&4.06.K;&D&3&0" &"/9,3'+$)")5.',)"/ 0'5)"&:.',06.K;&Q

D&3&0",)"/ .4."3,30/.4.*0% ,39/."3,P)D&*&3+30*.)'" )(3&4.*+"

3;&"X &"/.%."/."3*+" )")*+:.(0$%'.;.",&4.*+" )"/ ,0*4.%'0DQ

*.$,('.)3&4.*+)"/ /..%." ,39/."3,P9"/.',3)"/&"5063;.0'.3&()*

X"0L*./5.N

FGDGMB70/9*)'3.)(;&"5N1;.(09',.06T"3'0/9(3&0" 063;.7T2#

T"/9,3'+,3'&4.,303')(X 3;.6'0"3&.'/+")$&(,)"/ 60(9,0" %')(3&Q

()*&3+NC'0$3;.%.',%.(3&4.06(9''&(9*9$/.,&5" )"/ /.4.*0%Q

$."3" )(0$%'.;.",&4.(0",&/.')3&0" &,'.W9&'./N1;.(0"3."306

.K;&D&3&0",L&**D.&"3'0/9(./ 303.)(;&"5" )"/ 3;.(0"3."3063;.

(09',.L&**D.$0/9*)'&:./N1;.(09',.(;)%3.',)'.'.W9&'./ 30D.

/&,'9%3./ )"/ $0/9*)',.5$."3)3&0" )"/ '.(0$D&")3&0" L&**D.

%.'60'$./ D),.0" (09',.(0"3."3N!33;.,)$.3&$." L&3; 3;.609'

$)a0')(3&4&3&.,06.K;&D&3&0",),3;.(0'." 3;.3.)(;&"5(0"3."3L&**

D./&4&/./ &"303;'..$0/9*.,N1;.6&',3$0/9*.&,3;.D),&(

X"0L*./5.06.K;&D&3&0"," &"(*9/&"53;.(0""03)3&0"" /.4.*0%$."3

(0"/&3&0"," )"/ ;&,30'&()*.40*93&0" 06.K;&D&3&0",)"/ '.*)3&0",;&%

L&3; '.*)3./ &"/9,3'&.,N1;&,,.(3&0" 60(9,.,0" 3;./.'&4)3&0" )"/

,3'9(39'.06.K;&D&3&0" &"/9,3'+9"/.'3;.".L.(0"0$&("0'$)*N

1;.,.(0"/ $0/9*.&,3;.D),&(0%.')3&0" 063;.(0"4."3&0" )"/ .KQ

;&D&3&0" )(3&4&3&.," 60(9,&"50" 3;.%*)""&"5)"/ 0'5)"&:)3&0" 063;.

609'$)a0'.4."3,,9(; ),(0"6.'."(.," .K;&D&3&0"," &"(."3&4.3')4Q

.*)"/ 6.,3&4)*)(3&4&3&.,N1;&,,.(3&0" L&**D.3;.*.)/&"5%)'306

3;.60**0LQ9% (09',." 60(9,&"50" 3;.04.')**(05"&3&0"" L;&(; &,

3;.,X&**%')(3&(.$0/9*.N1;.3;&'/ $0/9*.&,.K;&D&3&0"Q'.*)3./

X"0L*./5." &"(*9/&"5.K;&D&3&0" &"/9,3'+0'5)"&:)3&0"," .K;&D&3&0"

.(0"0$+" ".6F" $)&"*+30D'0)/." 3;.X"0L*./5.06,39/."3,N1;.

3.)(;&"5,+,3.$;),),3'&(3X"0L*./5.,3'9(39'.)"/ )(*.)';&.')'Q

(;+" /0$&")3./ D+%'0(./9')*X"0L*./5.$%')(3&()*X"0L*./5.%

)"/ ,9%%*.$."3./ D+)%%'0%'&)3.."095; /.(*)')3&4.X"0L*./5.

$3;.0'+%N

<,&"5$0/9*)'3.)(;&"5" 3;.3.)(;&"50Da.(3&4.,)"/ 3.)(;&"5

(0"3."306)(*),,L&**D.&"3.5')3./ &"303;.3.)(;&"5%'0(.,,D+

(0$%*.3&"50".0',.4.')*,%.(&)*3),X," ,03;)33;.,39/."3,()"

5.".')3.&"3.'.,3&" *.)'"&"5X"0L*./5.)"/ '.W9&'./ 30D.6'..*+

5'09%./

'>(

N1.)(;.',,;09*/ .K%*)&" 3;.3),X,30,39/."3,&" /.3)&*

)"/ 69**+$0D&*&:.3;.."3;9,&),$06,39/."3,N!63.'3;.,39/."3,

(0$%*.3.3;.3),X" 3;.+()" ,;0L3;.&'L0'X," )"/ 3;.3.)(;.',

)"/ ,39/."3,L&**/&,(9,," ,9$$)'&:.)"/ .4)*9)3.N

FGFENP&1(3.(, "P)-1/0--./0$1-)"1/9.(, '")9%34

FGFGDBc"Q,&3.(05"&3&0"N T" 3;. 3.)(;&"5 %')(3&(. 063;.

T"3'0/9(3&0" 303;.7T2#T"/9,3'+" 3;.&$%0'3)"33;&"5&,3;.0"Q

3;.Q,%03(05"&3&0"N2*),,.,()" D.3')",6.''./ 30.K;&D&3&0" (0$%)Q

"&.,)"/ .K;&D&3&0" 4."9.,N-+%)'3&(&%)3&"5&" ,0$.)(3&4&3&.,

,9(; ),%)'3Q3&$.L0'X )"/ 0"Q,&3.&",%.(3&0"," ,39/."3,)'.."Q

(09')5./ 30*.)'" 30*.)'" 6'0$%')(3&(.)"/ 60(9,0" 3;.%')(3&(.

&" 3;.*.)'"&"5%'0(.,,NC&',3" ,39/."3,()" D.0'5)"&:./ 305030

.K;&D&3&0",N-.60'.3;..K;&D&3&0"," ,39/."3,)'.6&',3,9Da.(3./ 30

3')&"&"530*.33;.$9"/.',3)"/ 3;.$)&" %0&"3,063;..K;&D&3&0",

)"/ &$%'04.3;.%.'60'$)"(.063;..K;&D&3&0",N!63.'3;..K;&D&Q

3&0"," ,39/."3,L&**$)X.'.%0'3&" 5'09%," ),X W9.,3&0"," )")*+:.

W9.,3&0",)"/ ,0*4.W9.,3&0",N1;.,.(0"/ &,300'5)"&:.,39/."3,

30(0"/9(3,;0'3Q3.'$,0(&)*%')(3&(.NM(;00*,L&**)(3&4.*+(0"Q

3)(3,.K;&D&3&0" (0$%)"&.," .K;&D&3&0" 4."9.," ".6FC0'.K)$%*."

,39/."3,%)'3&(&%)3.&" 3;.=9;)" 7)')3;0" ),40*9"3..'," %)'3&(&Q

%)3&"5&" ,.'4&(.L0'X& )"/ ,39/."3,4&,&33;.=9;)" 2&3+79,.9$

30*.)'" )D0933;.*)+093063;.%)4&*&0" )"/ 3;.0"Q,&3.,.'4&(.

%'0(.,,NM39/."3,)'.."(09')5./ 30%)'3&(&%)3.&" 3;.)(39)*L0'XQ

&"5."4&'0"$."306.K;&D&3&0"," )"/ %.'(.&4.3;.7T2#&"/9,3'+&"

3;.6&',3*&".06.K;&D&3&0",N

FGFGFB1')&"&"53.)(;&"5N!,39/."3.K;&D&3&0" ),,0(&)3&0" ()" D.

.,3)D*&,;./Nk)'&09,)(3&4&3&.,)&$./ )3&$%'04&"53;.%'06.,,&0")*

W9)*&3+06.K;&D&3&0",()" D.0'5)"&:./ '.59*)'*+NC0'.K)$%*."

a09'")*063;..K;&D&3&0" ),,0(&)3&0" ()" D..,3)D*&,;./& ,%.(&)*

.4."3,()" D.0'5)"&:./ '.59*)'*+& )"/ 3;.%*)""&"5" 0'5)"&:)3&0"

)"/ ,.'4&(.063;.()$%9,.K;&D&3&0" )(3&4&3&.,()" D.9"/.'3)X."&

.K3')(9''&(9*)',%.(&)*%'0a.(3,()" D.9"/.'3)X."& )"/ ,39/."3,

()" D.0'5)"&:./ )"/ ,.*.(3./ D+3;..K;&D&3&0" ),,0(&)3&0" 30%)'Q

3&(&%)3.&" ")3&0")*(0**.5..K;&D&3&0" %*)""&"5(0$%.3&3&0",N

k)'&09,60'$,063;.$)3&(,9'4.+,()" D.(0"/9(3./ 9,&"53;.

)63.'Q,(;00*3&$.0'4)()3&0"" )"/ %')(3&()*3.)(;&"560'$,063;.Q

$)3&('.%0'3,)'.'.W9&'./ 30D.L'&33."N1;.,9'4.+'.%0'3&,5."Q

.')**+(0$%*.3./ D+,39/."3,&" 5'09%,NM39/."3,L&**D.)*,0)'Q

')"5./ 304&.L3;.$)3.'&)*,)"/ %'.%)'.3;.6.),&D&*&3+'.%0'360'

3;.3;.$.%'0a.(3NT6,39/."3,;)4.%'0D*.$,&" %')(3&(." 3;.+L&**

D.5'09%./ )"/ (0"/9(3/&,(9,,&0"N!63.'3;./&,(9,,&0" ."3.',)

(.'3)&" ,3)5." 3.)(;.',L&**%)'3&(&%)3.&" &3)"/ )")*+:.3;.%'0DQ

*.$,)"/ ,0*4.3;.%'0D*.$,305.3;.'N1.)(;.',)'.$)&"*+."Q

5)5./ &" 0'5)"&:)3&0"" $0D&*&:)3&0" )"/ )63.'Q3;.Q6)(3.K(;)"5."

&",%.(3&0" )"/ .4)*9)3&0"N

FGFGHB-9&*/&"5)".3L0'X 3.)(;&"5%*)360'$Nc"*&".3.)(;&"5

;),5')/9)**+$)39'./N!3%'.,."3" 0"*&".3.)(;&"5$)&"*+&"Q

40*4.,3.)(;&"5)"/ *.)'"&"5)(3&4&3&.,0" 3;.T"3.'".33;'095; 0"Q

*&".4&'39)*(*),,'00$" ()$%9,".3L0'X )"/ 3;.T"3.'".3N!(09',.

L.D,&3.()" D.('.)3./" L;&(; &,9,./ 30%9D*&('.*.4)"3(0"3."306

3;.(09',." ,9(; ),(09',.%%3" (09',.(),." )"/ .K3')(9''&(9*)'

'.)/&"5$)3.'&)*,60',39/."3,30/0L"*0)/ )"/ ,39/+NT"Q(*),,

3.)(;&"5L&**D.(0$D&"./ L&3; .K3')(9''&(9*)'3.)(;&"5Nc"*&".

(*),,'00$,L&**D.93&*&:./ 30.K3."/ 3.)(;&"53&$.)"/ ,%)(." (0"Q

4."&."360',39/."3,30*.)'" &"/.%."/."3*+N

$10%)5.J@G%

HU !,&)" !5'&(9*39')*R.,.)'(; G@JS



,.'4&(.," )"/ 30)(3&4.*+(00%.')3.L&3; .$%*0+.',&" /0&"5)500/

a0D 06.$%*0+$."3'.(0$$."/)3&0" L0'X

'A(

N1;'095; 4)'&09,.6Q

60'3," &3&,".(.,,)'+30D9&*/ )\609'Q&"Q0".\.$%*0+$."3,.'4&(.

,.(9'&3+,+,3.$06.$%*0+$."3&"60'$)3&0"" 40()3&0")*3')&"&"5"

,X&**,&/."3&6&()3&0" )"/ a0D &"3'0/9(3&0"" 30&$%'04.3;..$%*0+Q

$."3.66&(&."(+06./9()3&0" )"/ 3')&"&"5N

KE8%(/$04.%(4

1;..$%*0+$."33')",6.'06$&5')"3L0'X.',&" ;̀.a&)"5Y'04&"(.

;),D.." &" 3;.60'.6'0"3063;.(09"3'+" D933;../9()3&0" *.4.*06

$&5')"3L0'X.',&,,3&***0LN1;../9()3&0" )"/ 3')&"&"5$)'X.3&,

'.*)3&4.*+)(3&4." D93)33;.,)$.3&$." '.,3'&(3./ D+3;.504.'"Q

$."3" ."3.'%'&,.," 3')&"&"5&",3&393&0",)"/ $&5')"3L0'X.',3;.$Q

,.*4.,)"/ 03;.'6)(30'," 3;.'.)'.,3&**$)"+%'0D*.$,&" 3;./.Q

4.*0%$."3N1;.'.60'." &3&,".(.,,)'+3050D.+0"/ 3;.,9'6)(.06

3;.%;."0$."0"" 50/..% &"303;.%'.,."3,&39)3&0" 063;.L;0*."

)"/ %9360'L)'/ ,0$.,955.,3&0",)"/ $.),9'.,30&$%'04.3;..6Q

6&(&."(+063;../9()3&0" )"/ 3')&"&"506$&5')"3L0'X.',&"

.,,."(.N

!"#"$"%&"'

'J( 18#cFcR#=NM28<]1̀NT"4.,3$."3&" ;9$)" ()%&3)*'7(N-.&a&"5#

-.&a&"5T",3&393.06#(0"0$&(,Y'.,,"JUU@N$&" 2;&".,.%N

'G( 8̀!cb-" 8!ElNM39/+0" 3;.(0",3'9(3&0" 063')&"&"5$.(;)"&,$

D),./ 0" 3;.(&3&:."&:)3&0" 063;.".L5.".')3&0" 06$&5')"3L0'X.','[(N

2;&")!/9*3#/9()3&0"" G@JH" G_$>%# J_A IJH@N$&" 2;&".,.%N

'?( O<cZ8N1;.$)'X.3,9%%*+06.$%*0+$."33')&"&"560'$&5')"3L0'X.',

'[(N2;&")#(0"0$&,3" G@JJ" GH$JG%# GJ_ IGJHN$&" 2;&".,.%N

'>( [<Z8N!")*+,&,0" ./9()3&0" 3')&"&"5$03&4)3&0" $.(;)"&,$)"/ .66.(Q

3&4.%)3; ,.*.(3&0"'[(N70/.'" !5'&(9*39'."G@J@" ?H$G%# U> IUHN$&"

2;&".,.%N

'_( =!EOZ8N1;.(0",3'9(3&0" 06./9()3&0" 3')&"&"5$.(;)"&,$60'".L

5.".')3&0" $&5')"3L0'X.','[(N!/9*3#/9()3&0"" G@JG" ?G$H%# AG I

A?N$&" 2;&".,.%N

'H( 8<[NY'0D*.$,)"/ (09"3.'$.),9'.,06.$%*0+$."33')&"&"560'$&5')"3

L0'X.','[(N[09'")*063;.E0'3;L.,3!/9*3#/9()3&0"" G@@S" J@$_%#

J@ IJGN$&" 2;&".,.%N

'A( =!EOb]N#/9()3&0" 3')&"&"5$.(;)"&,$60'$&5')"3L0'X.',L;0%)+

.W9)*)33."3&0" 30W9)*&3+)"/ ,X&**'[(N2)'..'80'&:0"" G@J>" G@$JG%#

AU IS?N$&" 2;&".,.%

%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%

N

$C'0$%)5.UH%

FGH EI"*%-'.(, /0--./0$0' "#1$01).%(71=4B 1')/&3&0")*

3.)(;&"55.".')**+9,.,3;.6)(.Q30Q6)(..K)$&")3&0" )"/ ),,.,,Q

$."3,+,3.$30.4)*9)3.3;.W9)*&3+06*.)'"&"5N1;..4)*9)3&0"

*&"X &,5.".')**+%93)63.'3;.(09',.3.)(;&"5N80L.4.'" 3;.(9*3&Q

4)3&0" 06./9()3&0")*3)*."3,&" )%%*&./ 9"/.'5')/9)3.(0**.5.,)"/

9"&4.',&3&.,60(9,0" %'06.,,&0")*%')(3&(.)D&*&3+NC0'3;.(09',.

06T"3'0/9(3&0" 303;.7T2#T"/9,3'+" 3;.,&"5*.(*0,./QD00X .KQ

)$&")3&0" $0/.*()" D.'.%*)(./ D+,3'9(39')*),,.,,$."3" 3;.

(0$D&")3&0" 06%'0(.,,.4)*9)3&0" )"/ '.,9*3,.4)*9)3&0"N1;)3&,

3;.(09',..K)$&")3&0" (0",&,3,063L0%)'3,# 3;.9,9)*5')/.)"/

3;.(*0,./QD00X .K)$&")3&0" )33;.."/ 063;.,.$.,3.'N1;.')3&0

063;.9,9)*5')/.303;.303)*,(0'.)33;.."/ 063;.,.$.,3.'&,

&$%'04./" )"/ 3;.(),.,;)'&"5" (*),,/&,(9,,&0"" .,,)+L'&3&"5"

)"/ %')(3&()**&"X,L&**D.&"(*9/./ &" 3;.9,9)*5')/.NM3'9(39')*

),,.,,$."3.$%;),&:.,3;.&$%0'3)"(.06%'0(.,,*.)'"&"5&"

3.)(;&"5" )"/ (;)"5.,3;.,&39)3&0" 3;)3,39/."3,(0"/9(3*.)'"&"5

&" ),;0'33.'$303)X..K)$&")3&0",063;.0'.3&()*(09',.,N1;9,"

,39/."3,)'.."(09')5./ 3060(9,0" 3;.9"/.',3)"/&"5)"/ )%%*&Q

()3&0" 06X"0L*./5.N

HE8%(/$04.%(4

!,)609"/)3&0" (09',.60')".L/&,(&%*&"." 3;.T"3'0/9(3&0" 30

3;.7T2#T"/9,3'+"030"*+59&/.,,39/."3,305')/9)**+9"/.'Q

,3)"/ 3;..K;&D&3&0" %'06.,,&0" )"/ $),3.'3;.L)+063;&"X&"506

.K;&D&30',D93)*,0*)+,)500/ 609"/)3&0" 60'3;.,$003; /.4.*0%Q

$."30660**0LQ9% %'06.,,&0")*(09',.,N1;'095; (0"3&"909,&""0Q

4)3&0" )"/ '.60'$ 063;.3.)(;&"5$.3;0/,063;.(9''&(9*9$"

,39/."3,P&"3.'.,3L&**D.&",%&'./" )"/ 3;.D."&5" &"3.')(3&0" D.Q

3L.." 3.)(;.',)"/ ,39/."3,L&**D.%'0$03./" 3;.'.D+69'3;.'&$Q

%'04&"5,39/."3,P%')(3&()*)D&*&3+)"/ %'06.,,&0")*&,$N

!"#"$"%&"'

'J( ]T<Fb" FcEOYN!$.'&()" .K;&D&3&0" ./9()3&0" )"/ &3,&",%&')3&0" 30

2;&")'[(N2;&")8&5;.'#/9()3&0"" G@@_" >J$JJ%# >H I>AN$&" 2;&Q

".,.%N

'G( Z<8O" ]<cl[NT"3.'")3&0")*.4."3$)")5.$."3./9()3&0")*$0/.*,

)"/ &$%*&()3&0",'[(N[09'")*06O9&*&" T",3&393.06109'&,$" G@@A" JU

$G%# ?@> I?@AN$&" 2;&".,.%N

'?( =<MRN!,39/+0" (09',.,.33&"5)"/ ./9()3&"5$0/.*)D093.4."3,,%.Q

(&)*&3+&" 2;&".,.9"&4.',&3&.,'[(N70/.'" <"&4.',&3+#/9()3&0"" G@@H"

GG$_%# J@UN$&" 2;&".,.%N

'>( Y!E7b" 28#R2Nc" 3;.%0,&3&0"&"5063;.)%%*&()3&0"Q0'&."3./ (0**.Q

5.,)"/ 9"&4.',&3&.,'[(N[09'")*068&5;.'#/9()3&0"" G@@U" ?@$_%#

G_ IGUN$&" 2;&".,.%N

G@J !,&)" !5'&(9*39')*R.,.)'(; G@JS


