
 
 

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


5.440"80$)0-"%*4/'1+5 .2*)&-6%++5 Y0(,"#1-G-5+13&05

+.901 8>NS" R1(, TB?" V".>?

!

C0'.,3-+Q%'0/9(3)"/ M%.(&)*&3+T",3&393.&" 8.&*0"5a&)"5Y'04&"(." i.+])D0')30'+06E0"QL00/ C0'.,3Y'0/9(3,&" 8.&*0"5a&)"5Y'04&"(." 79/)"a&)"5J_A@JJ"

2;&")

+64)-1/)B'X6@"/).#"4(1;&,,39/+)&$./ 30,39/+3;.3&,,9.(9*39'.3.(;"&W9.06Q".)9& #/6%$83499& -9"5.4)'N8&9)($-&N'U")9%34(1)X&"5

,../,),.K%*)"3" ,../*&"5,06QF#/6%$83499& L.'.(9*39'./N1;."" ,3.$,.(3&0",L&3; *.)4.,L.'.(93066)"/ ,9Da.(3./ 30&"/9(3&0" 06(*9,Q

3.'./ ,;003,NC&")**+" 3;.'003&"5)"/ 3')",%*)"3&"506)/4."3&3&09,,;003,L.'.(0$%*.3./N1;9," 3;.3&,,9.(9*39'.,+,3.$06QF#/6%$83499&

L),.,3)D*&,;./N'I"40$)4(1;.")39')*,../ 5.'$&")3&0" &"/9(3&0" $./&9$L),79'),;&5.)"/ MX005$7M%" )"/ 3;.5.'$&")3&0" ')3.L),

?J^N1;.$0,3,9&3)D*.,;003&"/9(3&0" $./&9$L),=Y7$./&9$)//./ L&3; JN@ $5d]06HQD.":+*)$&"0%9'&".$-!%" )"/ 3;.$9*3&%*&()Q

3&0" (0.66&(&."3L),J?NAN1;.'003&"5$./&9$L),=00/+Y*)"3$./&9$$=Y7% )//./ L&3; JN@ $5d]06&"/0*.Q?QD93+3'&()(&/ $T-!%" )"/

3;.'003&"5')3.L),J@@^N1;.3')",%*)"3&"5,9D,3')3.60'3&,,9.Q(9*39'./ ,../*&"5,L),(0$%0,./ 06;9$9,,0&*" 4.'$&(9*&3.)"/ %.'*&3.

$XpXpXe>p?p?%" )"/ 3;.,9'4&4)*')3.'.)(;./ SSNA_^N'8%(/$04.%(4(1;..K%.'&$."3)*$)3.'&)*,)'..),+300D3)&" )"/ %'.,.'4." )"/ 3;.

%'0*&6.')3&0" &,')%&/N1;&,,39/+%'04&/.,3.(;"&()*,9%%0'360'3;.')%&/ )(W9&,&3&0" 063;.3&,,9.Q(9*39'./ ,../*&"5,06QF#/6%$83499&N

C"= 7%-34BQ".)9& #/6%$83499& -9"5.4)'N8&9)($-&" 1&,,9.(9*39'." M;003&"/9(3&0"" 1')",%*)"3&"5

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

M9%%0'3./ D+ b093; C09"/ Y'0a.(3 06 ]0"5a&)"5 C0'.,3 T"/9,3'+

$,5:alG@J_@@G %& M(&."(.)"/ 1.(;"0*05+-9'.)9 0679/)"a&)"52&3+

$ G̀@JH"@@JU%N

!

20''.,%0"/&"5)93;0'N#Q$)&*# G_SGH_H_SVWWN(0$

DEB()-%30/).%(

Q".)9& #/6%$83499& -9"5.4)'N8&9)($-& &,)".L4)'&.3+&" 3;.

,9D5'09% 06Q".)9& ]N/&,(04.'./ )"/ ")$./ D+Y'06.,,0'b)"5

2;)"5+09 &" G@@H

'J(

NT3&,)" .K3'.$.*+')'.)"/ ."/)"5.'./ 3.$Q

%.')3./.(&/909,D'0)/Q*.)4./ 3'..,%.(&.,NT3;),"0"Q,3'&(3'.Q

W9&'.$."3,0" 3;.,0&*" )"/ ;),,3'0"5L)3.'*055&"5'.,&,3)"(."

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

D.)93&69*NT3()" D.9,./ ),),0&*)"/ L)3.'(0",.'4)3&0" 3'..,%.Q

(&.,60',)*&".Q)*X)*&*)"/" *)X.,)"/ ,;0)*," .,%.(&)**+60')660'.Q

,3')3&0" &" )*%&".'.5&0",

'G(

" L&3; 4.'+;&5; .(0*05&()*)"/ .(0Q

"0$&(4)*9.N1;.'.60'." 3;.'.,.)'(; 0" 3;.3&,,9.(9*39'.06

QF#/6%$83499& ;),)4.'+&$%0'3)"3,&5"&6&()"(.60'&3,%0%9*)'&:)Q

3&0" )"/ )%%*&()3&0"" 5.'$%*),$%'.,.'4)3&0" )"/ %'03.(3&0" 063;.

.(0*05&()*."4&'0"$."3N

T" 3;./&66.'."3(*&$)3&(:0".,06M;)"5;)&" 8.D.&" 1&)"a&""

".6F" 3;.%'0$03&0" )"/ )%%*&()3&0" 06QF#/6%$83499& ;),D.."

()''&./ 093N80L.4.'" 3;.'.)'."0'.%0'3,0" 3;.&"3'0/9(3&0" )"/

(9*3&4)3&0" &" 3;.3;'..%'04&"(.,NT" 3.'$,063&,,9.(9*39'."

;̀)"5l9" 6'0$M;)"5;)&T",3&393.06])"/,()%.O)'/."&"5M(&Q

."(.(0"/9(3./ ,;003&"/9(3&0" )"/ '003&"5(9*39'.L&3; ,;0033&%,

),.K%*)"3," )"/ 3;.$9*3&%*&()3&0" ')3&0'.)(;./ _NA

'?(

N!33;.

,)$.3&$." QF#/6%$83499& &,)D*.305'0L"0'$)**+9"/.'3;.."Q

4&'0"$."3L&3; ,)*&"&3+*.,,3;)" > t

'> I_(

" )"/ &3&,'.,&,3)"330

;&5; 3.$%.')39'.)"/ ;&5; ;9$&/&3+)"/ 03;.',3'.,,.,

'H(

N1;.,.

,39/&.,%'04&/.3.(;"&()*,9%%0'360'*)'5.Q,()*.,../*&"5'.)'&"5N

80L.4.'" 3;.(9''."3'.,.)'(; &,,3&**&" &3,&"6)"(+N!K&**)'+D9/,

0'30% D9/,063;.;+/'0%0"&(04.'L&"3.'&"5D')"(;.,)'.063."

9,./ ),.K%*)"3,60'3&,,9.(9*39'." )"/ ,)$%*&"5&,*&$&3./ D+

3&$.NT" 3;&,.K%.'&$."3" 3;.,../,,30'./ )3'00$3.$%.')39'.

L.'.9,./ ),.K%*)"3,30(0"/9(3)3&,,9.(9*39'.,+,3.$06QF#/,

6%$83499&N1;.,)$%*&"5&,(0"4."&."3" "03*&$&3./ 303;.,.),0"N

1;&,,39/+L&***)+)609"/)3&0" 60'69'3;.''.,.)'(; 0" QF#/6%$,

83499& )"/ %'04&/.3.(;"&()*,9%%0'360'3;.%'.,.'4)3&0" )"/ %'0Q

$03&0" 065.'$%*),$'.,09'(.,N

FEU1)"-.1$41(3'")9%34

FGDEU1)"-.1$B1;.,../,06QF#/6%$83499& L.'.9,./ ),.KQ

%*)"3N1;.+L.'.;)'4.,3./ 6'0$3;.)'3&6&(&)**+(0",3'9(3./ %'03.(Q

3./ 60'.,3,&" 3;.!*3)+'.5&0" 06Z&"a&)"5&" .)'*+M.%3.$D.'" L&3;

J @@@Q,../ L.&5;306$@NJ__ J s@N@@? H% 5$3;.)4.')5.066&4.

$.),9'.$."3,%N

FGFE2-")-"1)'"()1(33.4.(*"/).%(%*4""34B1;.,../,L.'.

,.*.(3./ ')"/0$*+N!63.''.$04&"53;.,../ L&"5," 3;.,../,L.'.

'&",./ L&3; '9""&"5L)3.'60'JG ;NM9D,.W9."3*+" 3;.+L.'.&$Q

$.',./ &" A_^ )*(0;0*60'?@ IH@ ,)"/ /&,&"6.(3./ L&3; J^ I

_^ ,0/&9$;+%0(;*0'&3.60'J@ IG@ $&"N1;."" 3;.+L.'.,0)X./

&" ,3.'&*.L)3.'60'J ; )"/ '.Q/&,&"6.(3./ L&3; J^ ,0/&9$;+%0Q

(;*0'&3.60'J_ $&"NC&")**+" 3;.+L.'.L),;./ 6&4.3&$.,&" ,3.'&*.

L)3.'N!63.'/'+&"53;.,9'6)(.$0&,39'." 3;.,../,L.'.%*)(./ &"

79'),;&5.)"/ MX005$7M% $./&9$)"/ (9*39'./ &" /)'XN1;.'.

L.'.J@ ,../,&" .)(; 6*),X" )"/ 303)*J@ 6*),X,L.'.)'')"5./ 60'

.)(; 3&$.N1;.&"6.(3&0" ')3.L),)")*+:./N

T"6.(3&0" ')3.$^% e$E9$D.'06&"6.(3./ ,../,d103)*"9$Q

D.'06,../ &"0(9*)3./% jJ@@ $J%

FGHE;""3,"-'.(1).%(B1;./&,&"6.(3./ ,../,L.'.&"0(9*)3./

&" 7M" M(;."X )"/ 8&*/.D')"/3$./&9$ $ M8% )"/ =Y7" '.Q

,%.(3&4.*+)"/ (9*39'./ &" /)'XN1;.'.L.'.J@ ,../,&" .)(; 6*),X

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



)"/ J@ 6*),X,L.'.)'')"5./ 60'.)(; 3&$.N!63.'0".L..X" 3;.

,../ 5.'$&")3&0" ')3.L),(09"3./N

M../ 5.'$&")3&0" ')3.$^% e$E9$D.'065.'$&")3./ ,../,d

103)*"9$D.'06,../,&"0(9*)3./% jJ@@ $G%

FGMEN**"/)4%*'"3.0' )=&"" /%'6.("3/%(/"()-1).%(%*

KOY+1(3S++%(.(30/).%(%*/$04)"-"349%%)4B!63.'3;.

5.'$&")3&0"" '003*.,,,../*&"5,06QF#/6%$83499& 5'.L093NM3.$

,.(3&0",L&3; *.)4.," &" 3;.*."53; 06)D093JN_ ($L.'.(93066

6'0$L.**5'0L" QF#/6%$83499& ,../*&"5,N1;.+L.'.3;." &"0(9Q

*)3./ &"303;.,;003&"/9(3&0" $./&9$N

$&% ]M" JdG 7M" 7M" =Y7)"/ M8$./&)L.'.)//./ L&3;

GN@ $5d]06-!)"/ @NJ $5d]06E!!" '.,%.(3&4.*+N!303)*06_

3'.)3$."3,L.'./.,&5"./N

$&&% =Y7L),9,./ ),3;.D),&($./&9$" L;&(; L),)//./

L&3; JN@ $5d]06-!" GN@ $5d]06-! f@NJ $5d]06E!!"

)"/ GN@ $5d]06-! f@NJ $5d]06E!!" '.,%.(3&4.*+N

!303)*06J@ 6*),X,L.'.)'')"5./ 60'.)(; 3'.)3$."3N1;.'.

L.'.G I> ,3.$,.(3&0",&" .)(; 6*),XN!63.'.&5;3L..X," 3;'..

6*),X,L.'.,.*.(3./ ')"/0$*+6'0$.)(; 3'.)3$."330&"4.,3&5)3.

3;..66.(3,06/&66.'."33'.)3$."3,0" 3;.%'0*&6.')3&0" 06)/4."3&Q

3&09,D9/,N

79*3&%*&()3&0" (0.66&(&."306)/4."3&3&09,D9/,e103)*"9$D.'

06)/4."3&3&09,D9/,d103)*"9$D.'06)/4."3&3&09,D9/,&"0(9*)Q

3./N $?%

FGQEI%%).(, /0$)0-"B!/4."3&3&09,D9/,L.'.&"0(9*)3./ &"30

'003&"5$./&9$" L&3; J I> )/4."3&3&09,D9/,&" .)(; 6*),XN!63.'

609'L..X," 6&4.6*),X,L.'.,.*.(3./ ')"/0$*+300D,.'4.3;.'00Q

3&"5,&39)3&0"N

R003&"5')3.$^% e$E9$D.'06'003./ %*)"3,dE9$D.'06&"Q

0(9*)3./ %*)"3,% jJ@@ $>%

FGKE>1-3"(.(, 1(3)-1(4&$1().(, %*-%%)"34""3$.(,4B=;."

3;.'003*."53; 063;.3&,,9.Q(9*39'./ ,../*&"5,L),$0'.3;)"

? ($" 3;.,../*&"5,L.'.3)X." 093()'.69**+N1;.$./&9$0"

3;.,9'6)(.063;.'003,L),'&",./ 066L&3; '9""&"5L)3.'N1;.

,../*&"5,L.'.3')",%*)"3./ &"30,3.'&*&:./ ,9D,3')3.(0$%0,./ 06

;9$9,,0&*" 4.'$&(9*&3.)"/ %.'*&3.$XpXpXe>p?p?%N1;.

,9D,3')3.L),L)3.'./ )"/ (04.'./ L&3; *&5;3Q3')",%)'."3%*),3&(

D033*.,30$0&,39'&:.N1;.,../*&"5,L.'.%*)(./ 9"/.'")39')*

*&5;3)3'00$3.$%.')39'." )"/ L)3.'./ 0"(..4.'+3;'../)+,30

$)X.3;.$)/)%3303;.3.$%.')39'.)"/ ;9$&/&3+063;.."4&'0"Q

$."3N!63.'3L0L..X," 3;.D033*.,L.'.'.$04./" )"/ 3;.,../Q

*&"5,L.'.3')",%*)"3./ &" )L.)X L&"/ ,;./" &" L;&(; 3;.3.$Q

%.')39'.L),G@ I?@q )"/ 3;.,;)/&"5')3.L),A@^N!63.'

5'0L&"5$0'.3;)" 3L0".L*.)4.," 3;.,9'4&4)*')3.063')",Q

%*)"3&"5L),(09"3./N

M9'4&4)*')3.$^% e$E9$D.'06*&4.3&,,9.Q(9*39'./ ,../Q

*&"5,d103)*"9$D.'06,../*&"5,3')",%*)"3./% jJ@@ $_%

FGWE80$)0-"/%(3.).%(41(34)1).4)./1$1(1$=4.4B1;.%806

3;.9,./ $./&)&" 3;..K%.'&$."3L),)/a9,3./ 30_NSN1;.+L.'.

)//./ L&3; GN@^ ,9('0,.)"/ _N_ 5d])5)'N1;.9,./ $./&)L.'.

)**,3.'&*&:./ )3$JGJ sJ%q 60'G@ $&"NT" .)(; 6*),X" >@ $]06

$./&9$L),%09'./" L;&(; L),'.%*)(./ 0"(..4.'+609'L..X,N

1;.&"(9D)3&0" L),()''&./ 093&" )(9*39'.(;)$D.')3$G_ sJ%q

L&3; )" &**9$&")3&0" &"3.",&3+06?H *9KN!**.K%.'&$."3,L.'.'.Q

%.)3./ 3;'..3&$.,N1;.(0**.(3./ /)3)L.'.)")*+:./ !Eck!L&3;

MYMMJHN@ ,063L)'." )"/ $9*3&%*.(0$%)'&,0",06$.)",L.'.%.'Q

60'$./ D+19X.+P,8MF$.3;0/N

HEI"40$)41(31(1$=4.4

HGDE5-"1)'"()1(33.4.(*"/).%(%*4""34B!303)*06"&"./&,Q

&"6.(3&0" 3'.)3$."3,L.'./.,&5"./ 60'3;.,../,06QF#/6%$83499&

$1)D*.J%N1;.,../,L.'.3;." ,0)X./ &" ,3.'&*.L)3.'60'J ;

)"/ /&,&"6.(3./ L&3; J^ ,0/&9$ ;+%0(;*0'&3.60'J_ $&"N!,

,;0L" &" 1)D*.J" L;." 3;.?@@ ,../,L.'.,0)X./ &" A_^ )*(0Q

;0*60'?@ ,)"/ /&,&"6.(3./ L&3; _^ ,0/&9$ ;+%0(;*0'&3.60'

G@ $&"" "0".063;.$L),&"6.(3./ L&3; D)(3.'&)*" L&3; &"6.(3&0"

')3.06:.'0" &"/&()3&"5500/ 3'.)3$."3.66.(3N

516$"DE!.4.(*"/).%(4.)01).%(%*4""34%*4/'1+5 .2*)&-6%++5 Y0(,"#1-G-5+13&05

1'.)3$."3,

A_^ )*(0;0*

T$$.',&0" 3&$.

(

,

M0/&9$;+%0(;*0'&3.

(0"(."3')3&0"

(!

M0/&9$;+%0(;*0'&3.

/&,&"6.(3&0" 3&$.

(

$&"

103)*"9$D.'

06,../,

E9$D.'06,../,

&"6.(3./ L&3; D)(3.'&)

Y0**93&0"

')3.

(

^

J J@ J J@ ?@@ ?@@ J@@N@

G J@ G J_ ?@@ ?@@ J@@N@

? J@ _ G@ ?@@ GSU UHN?

> G@ J J_ ?@@ GUU UUNA

_ G@ G G@ ?@@ JAG _AN?

H G@ _ J@ ?@@ GS? U>N?

A ?@ J J_ ?@@ GUA UUN@

S ?@ G J@ ?@@ ?@@ J@@N@

U ?@ _ G@ ?@@ @ @

E03.# 1;.,../,&" 3;.3'.)3$."35'09%,L.'.69'3;.',0)X./ &" ,3.'&*.L)3.'60'J ; )"/ /&,&"6.(3./ L&3; ,0/&9$;+%0(;*0'&3.60'J_ $&" )63.'3'.)3./ ),/.,('&D./

&" 3;.3)D*.N

HGFE;""3,"-'.(1).%(B!,,;0L" &" 1)D*.G" 3;.04.')**5.'$&")Q

3&0" ')3.063;.")39')*,../,06QF#/6%$83499& L),*0LNT" 3;.3;'..

X&"/,06$./&9$" 3;.,../,,%'093./ ),.)'*+),G / *)3.'" "0*0"5.'

3;)" H /N1;.;&5;.,35.'$&")3&0" ')3.L),?J^")"/ 3;.*0L.,35.'$&Q

")3&0" ')3.L),GJNHA^ $C&5NJ)%NT" 3;.7M $./&9$"3;.,../,,%'09Q

3./ 6),3.,3)"/ ,;0L./ 3;.;&5;.,35.'$&")3&0" ')3.$?J %̂N

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



516$"FER"-'.(1).%(.(30/).%(%*4""34%*4/'1+5 .2*)&-6%++5 Y0(,"#1-G-5+13&05

1'.)3$."3, 7./&9$3+%. E9$D.'06.K%*)"3, E9$D.'06,../,5.'$&")3./ 1&$.065.'$&")3&0"

(

/ O.'$&")3&0" ')3.

(!

J 7M ?@@ U? G I_ ?JN@@

G M8 ?@@ H_ > IH GJNHA

? =Y7 ?@@ S> > IH GSN@@

E03.# )" ,../,5.'$&")3&"5&" 7M $./&9$& D" *.)6+,3.$,.(3&0",,9Da.(Q

3./ 30,;003&"/9(3&0"& (" (*9,3.'./ D9/,)63.'&"/9(./ &" =Y7

$./&9$)//./ L&3; JN@ $5d]06-!60'609'L..X,& /" '003,(9*Q

39'./ &" =Y7$./&9$)//./ L&3; JN@ $5d]06T-!60'3L0L..X,&

." '003,(9*39'./ &" JdG 7M 60'609'L..X,& 6" 3&,,9.Q(9*39'./ ,../Q

*&"5,3')",%*)"3./ &" 6*0L.'%03N

:.,GDE5.440"/0$)0-"%*4/'1+5 .2*)&-6%++5 Y0(,"#1-G-5+13&05

HGHEN**"/)4%*'"3.0')=&"1(3/%'6.("3/%(/"()-1).%(%*

KOY+1(3S++%(.(30/).%(%*/$04)"-"349%%)4B1;.*.)6+

,3.$,.(3&0",)"/ 3;.".L)K&**)'+D9/,$C&5NJ D% L.'.%*)(./ &"

3;.'.Q/&66.'."3&)3&0" (9*39'.%'0(.,,N!63.'.&5;3L..X," 3;./)3)

L.'.)")*+:./N!,,;0L" &" 1)D*.?" 9"/.'3;.(0"/&3&0" 06,)$.

;0'$0".(0"(."3')3&0",$-!GN@ $5d]" E!!@NJ $5d]%" /&66.'Q

."33+%.,06$./&9$;)/ ),&5"&6&()"3.66.(30" 3;.$9*3&%*&()3&0"

(0.66&(&."3063;.,;003,$7h@N@@J%NT" 3;.=Y7$./&9$" 3;.

$9*3&%*&()3&0" (0.66&(&."3L),;&5;.,3$JJN_%" !63.'0".,9D(9*Q

39'." )/4."3&3&09,D9/,&" =Y7$./&9$5'.L&" *)'5.(*9,3.',"

3;.,3.$,L.'.;)'/ $C&5NJ (%" 3;./.5'..06*&5"&6&()3&0" L),

,*&5;3*+;&5;.'" )"/ L;&3.)/4."3&3&09,'003,5'.L093)33;.D),.06

,0$.)/4."3&3&09,D9/,NT" 3;.7M $./&9$" 3;.$9*3&%*&()3&0" (0Q

.66&(&."306)/4."3&3&09,D9/,L),J@NHN!((0'/&"53019X.+P,$9*Q

3&%*.(0$%)'&,0"," 3;.'.L),"0,&5"&6&()"3/&66.'."(.&" 3;.&"/9(Q

3&0" 06,;003,D.3L.." 7M )"/ =Y7$./&9$$7e@NG?S%N80LQ

.4.'" 3;.+,;0L./ ,&5"&6&()"3/&66.'."(.,(0$%)'./ L&3; ]M" JdG

7M )"/ M8N1;.)/4."3&3&09,,;003,&"/9(./ D+7M $./&9$L.'.

4.'++09"5" )"/ L.'..),&*+D'0X." D+3L..:.',N1;.'.L.'."0

()**9,.,)33;.D),.063;.)/4."3&3&09,,;003,&"/9(./ D+3;.3L0

X&"/,06$./&9$N!$0"5/&66.'."33+%.,06$./&9$" 3;.&"/9(3&0"

06)/4."3&3&09,,;003,L),L.)X.,3&" 3;.]M $./&9$" L&3; $9*3&Q

%*&()3&0" (0.66&(&."3060"*+JN?N!*)'5.()**9,L),60'$./ )33;.

D),.06.)(; .K%*)"3" )((0$%)"&./ D+,.4.')*;)&'+'003,N!/4."Q

3&3&09,,;003,L.'.60'$./ 0((),&0")**+0" 3;.()**9,.,N

!,,;0L" &" 1)D*.>" L;." =Y7L),9,./ ),3;.D),&($./&Q

9$" /&66.'."3(0$D&"./ (0"(."3')3&0",06-!)"/ E!!;)/ ),&5Q

"&6&()"3.66.(30" 3;.&"/9(3&0" 06)/4."3&3&09,,;003,N1;./&66.'Q

."(.,D.3L.." 3'.)3$."3,J" G )"/ ? L.'.,&5"&6&()"3$7e@N@@>"

7h@N@@J" 7e@N@@J%N1;.=Y7$./&9$)//./ L&3; JN@ $5d]

06HQ-!,;0L./ 3;.D.,3.66.(360'&"/9(3&0" 06)/4."3&3&09,,;003,"

L&3; $9*3&%*&()3&0" (0.66&(&."39% 30J?NAN70'.04.'" 3;.D9/,

L.'.5'.." )"/ 5'.L&"30*)'5.(*9,3.',N1;.)K&**)'+D9/,L.'.

.),+3060'$" )"/ "0()**9,.,)%%.)'./N

516$"HEN**"/)4%*3.**"-"())=&"4%*'"3.0'%()9".(30/).%(%*13#"().O

).%0449%%)4%*4/'1+5 .2*)&-6%++5 Y0(,"#1-G-5+13&05

-),&(

$./&9$

E9$D.'06

.K%*)"3,

E9$D.'06)/4."3&3&09,

D9/,&"/9(./

79*3&%*&()3&0"

(0.66&(&."3

]M JGN@ J_N? JN? /

JdG 7M JGN@ ?SN? ?NG (

7M JGN@ JGANA J@NH )D

=Y7 JJNA J??NA JJN_ )

M8 UN@ G?N@ GNH (/

E03.# F&66.'."3*0L.'(),.*.33.',&" 3;.,)$.(0*9$" &"/&()3.,&5"&6&()"3/&66.'Q

."(.,)33;.@N@_ *.4.*N

516$"MEN**"/)4%*Y+1(3S++%(.(30/).%(%*13#"().).%0449%%)4%*4/'1+5 .2*)&-6%++5 Y0(,"#1-G-5+13&05

1'.)3$."3, -!(0"(."3')3&0"

(

$5d] E!!20"(."3')3&0"

(

$5d] 79*3&%*&()3&0" (0.66&(&."3 F.,('&%3&0" 065'0L3;

J JN@ I J?NA ) ])'5.(*9,3.'," $)"+)K&**)'+D9/," "0()**9," +09"5

G GN@ @NJ JJN_ D ])'5.(*9,3.'," ,0$.)K&**)'+D9/," "0()**9,

? ?N@ @N? ?N> ( M$)**(*9,3.'," ,0$.()**9,.," L;&3.;)&'+'003,

E03.# F&66.'."3*0L.'(),.*.33.',&" 3;.,)$.(0*9$" &"/&()3.,&5"&6&()"3/&66.'."(.,)33;.@N@_ *.4.*N

HGMEI%%).(, %*).440"O/0$)0-"34""3$.(,4B1L03+%.,06$./&Q

9$" JdG 7M )"/ =Y7fT-!JN@ $5d]L.'.9,./ 60''003&"5

(9*39'.N!,,;0L" &" 1)D*._" &" 3;.3L03+%.,06$./&9$" 3;.

'003&"5')3.)**'.)(;./ J@@^N1;.+;)/ 3;.&'0L" )/4)"3)5.,N

1;.=Y7 $./&9$)//./ L&3; T-!,;0L./ 3;.6),3.,3'003&"5"

3)X&"5)D093H /& )"/ 3;. '003,+,3.$ L), $)"+ )"/

,;0'3$C&5NJ /%" L&3; )" )4.')5.06_ '003,NT" 3;.JdG 7M $./&Q

9$" 3;.)4.')5.*."53; 063;.'003,L),>N_> ($$C&5NJ .%& 3;.'.

L.'.$)"+6&D'09,'003,& )"/ 3;.$)&" '003,L.'.,()'(.)"/

,*."/.'N

JS!&;9)28#E".&9F1&,,9.29*39'.06Q".)9& #/6%$83499& -9"5.4)'N8&9)($-&



516$"QEI%%).(, 4.)01).%(%*4/'1+5 .2*)&-6%++5 Y0(,"#1-G-5+13&05 1*)"-*%0-7""\4

-),&($./&9$ T-!

(

$5d] !4.')5.*."53; 06'003,

(

($ R003&"5')3.

(!

E9$D.'06'003, R003&"53&$.

(

/

JdG 7M I >N_> J@@ ? U

=Y7 JN@@ ?NJ@ J@@ H H

HGQE5-1(4&$1().(, %*-%%)"34""3$.(,4B=;." )*)'5."9$D.'

063&,,9.Q(9*39'./ ,../*&"5,)'.3')",%*)"3./ 093/00'," /9.309".Q

4." 5'0L3; 063;.,../*&"5," /9'&"53;.3')",%*)"3$)")5.$."3

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

/&." ,03;.;)'/."&"5%'0(.,,&,%)'3&(9*)'*+&$%0'3)"3N8)'/."&"5

()" 5'.)3*+&$%'04.3;.,9'4&4)*')3.063&,,9.Q(9*39'./ ,../*&"5,

)"/ 6)(&*&3)3.$)")5.$."3N<"/.'3;.(0"/&3&0",06'00$3.$%.')Q

39'.)"/ ")39')**&5;3" D033*.&"4.'3&"5&,063." 9,./ 60',../*&"5

;)'/."&"5" )"/ &3&,W9&(X",&$%*.")"/ .),+30;)"/*.)"/ "03"../

30,*0L/0L"NE.L*.)4.,D.5&" 305'0L)63.'JG IJ_ / $C&5NJ 6%NT3

)*,0,;0L./ 3;)33;.,9D,3')3.(0$%0,./ 06;9$9,,0&*" 4.'$&(9*&3.

)"/ %.'*&3.$XpXpXe>p?p?% &,,9&3)D*.60'3;.5'0L3; 06QF#/,

6%$83499&" )"/ 3;.303)*3')",%*)"3,9'4&4)*')3.'.)(;./ SSNA_^N

ME8%(/$04.%(41(33.4/044.%(4

1;.,../,06QF#/6%$83499& ;)4.,../ L&"5," L;&(; $)X.,D)(3.Q

'&)*"03.),+30'.$04.NF&,&"6.(3&0" 06.K%*)"3,L&3; )*(0;0*)"/

,0/&9$;+%0(;*0'&3.&,)" .66.(3&4.$.3;0/N1;.D.,3/&,&"6.(3&0"

$.3;0/ 60'3;.,../,06QF#/6%$83499& &,),60**0L,# A_^ )*(0;0*

?@ ," G^ ,0/&9$;+%0(;*0'&3.G $&"" ,3.'&*.L)3.'J ;" '.%.)3./

0"(.N89)"5O)"5".&9F609"/ 3;)3;.)*3;+,../,)((09"3./ 60')

,$)**%'0$03&0" &" ")39')*"../,06QF#/6%$83499&

'A IS(

" 3;.'.

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

3;.04.')**5.'$&")3&0" ')3.06QF#/6%$83499& ,../,&,*0LN1;&,&,

(0",&,3."3L&3; 3;.'.,9*3063;&,,39/+3;)33;.,../ 5.'$&")3&0"

')3.06QF#/6%$83499& L),0"*+?J^N1;&,&,)*,00".063;.'.)Q

,0",60'3;.5')/9)*'./9(3&0" 06L&*/ QF#/6%$83499& '.,09'(.,9"Q

/.'")39')*(0"/&3&0",N

2+30X&"&" ;),),3'0"5)D&*&3+06&"/9(.D9/ 60'$)3&0"N1;.

'0*.06)9K&" &,30&"/9(.()**9,60'$)3&0" )"/ '003&"5

'U(

NT" 5.".'Q

)*" ;&5; ')3&006)9K&" 30(+30X&"&" &,D.".6&(&)*30'003/&66.'."3&)Q

3&0"" &";&D&3&"53;.60'$)3&0" 06D9/,& )"/ *0L')3&0&,(0"/9(&4.

30D9/ /&66.'."3&)3&0"" &";&D&3&"5'00360'$)3&0"& )"/ $0/.')3.')3&0

&,(0"/9(&4.30()**9,5'0L3;

'J@ IJJ(

N=;." -!$@N_ $5d]% )"/

E!!$@N> $5d]% L.'.)//./" )*)'5.)$09"3065'.." ()**9,.,

)'.60'$./NT3,955.,3,3;)33;.(0"(."3')3&0",06-!)"/ E!!

9,./ &" 3;&,.K%.'&$."3L.'.,9&3)D*.60'3;.5'0L3; 06()**9,.,N

1;.D.,3$./&9$60',;003&"/9(3&0" 06QF#/6%$83499& L),=Y7

$./&9$)//./ L&3; JN@ $5d]06-!N

1;.'003&"5&"/9(3&0" 06)/4."3&3&09,D9/,06L00/+%*)"3,

")39')**+ /0., "03'.W9&'. 3;. )//&3&0" 06;0'$0")*,9DQ

,3)"(.,

'JG IJ?(

N80L.4.'" 3;.)//&3&0" 06'003&"5;0'$0".()" )(Q

(.*.')3.'00360'$)3&0" )"/ &"('.),.'003&"5(0.66&(&."3

'>(

N=;."

3;.'003*."53; &,5'.)3.'3;)" G ($" 3;.,../*&"5,()" D.3')",Q

%*)"3./N1;.,9D,3')3.9,./ &,5.".')**+)$&K./ ,9D,3')3.(0$Q

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

'J> IJ_(

N

1;.3&,,9.Q(9*39'./ ,../*&"5,"../ 30D.(0",3)"3*+;)'/."./ )63.'

3')",%*)"3&"5NT" 3;.5'0L&"5."4&'0"$."3" 3;.*&5;3&"3.",&3+

,;09*/ D.D.,36'0$L.)X 30,3'0"5" 3;.;9$&/&3+,;09*/ D.D.,3

6'0$;&5; 30*0L" )"/ 3;.3.$%.')39'.,;09*/ D.D.,36'0$*0L30

;&5;

'JG(

NC'0$3;.%.',%.(3&4.06,9'4&4)*')3." &" 3;.=Y7$./&Q

9$)//./ L&3; JN@ $5d]06T-!" 3;./.5'..06*&5"&6&()3&0" L),

;&5;.'" )"/ 3;.,9'4&4)*')3.063')",%*)"3&"5L),)*,0;&5;.'N1;&,

,39/+"030"*+%'04&/.,)$.3;0/ 60'),.K9)*'.%'0/9(3&0" 06

QF#/6%$83499& D93)*,0%'04&/.,3;.D),&,60'&3,5.".3&('.,.)'(;N

!"#"$"%&"'

'J( b!EO2b" =!EO[" ]T=8NE.L3)K)06Q".)9& ]N6'0$Z&"a&)"5

2;&")'[(N-9**.3&" 06-03)"&()*R.,.)'(;" G@@H" >S$H%#H>S IH__N$&"

2;&".,.%N

'G( O!cbN1;.'.L),"03Q".)9& 3&9$83/9& )"/ 3;.'.L),Q".)9& #/6%$83499&

-9"5.4)'N8&9)($-&'E(NZ&"a&)"5M(&."(.)"/ 1.(;"0*05+F)&*+" G@J@Q

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

'?( 8̀!EOlN1&,,9.(9*39'.06."/)"5.'./ %*)"3Q".)9& #/6%$83499& 4)'N

8&9)($-& )"/ &3,%&*03,()*..K%.'&$."3&" M;)"5;)&)'.)'[(N[09'")*06

M;)"5;)&[&)030"5<"&4.',&3+$!5'&(9*39')*M(&."(.%" G@JG" ?@$J%# _@ I

_>" H@N$&" 2;&".,.%N

'>( ]TM7" ]T]N1&,,9.(9*39'.06Q".)9& #/6%$83499& 4)'N8&9)($-&'[(N

O9&:;09 !5'&(9*39')*M(&."(.," G@J_" >?$?%# JG IJ_N$&" 2;&".,.%N

'_( =!EO-N#66.(3,06E)2*)"/ E)

G

Mc

>

,3'.,,0" %;+,&0*05&()*(;)')(3.'&,Q

3&(,&" Q".)9& #/6%$83499& '[(N[09'")*06E)"a&"5C0'.,3'+<"&4.',&3+

$E)39')*M(&."(.,%" G@J?" ?A$J%# J?G IJ?HN$&" 2;&".,.%N

'H( =!EO-" 8̀!c8[" [<-" ".&9FF&9'")*/+")$&(,06%;030,+"3;.3&(

(;)')(3.'&,3&(,06Q".)9& #/6%$83499& 9"/.'/&66.'."33.$%.')39'.)"/ )&'

;9$&/&3+)%%*&()3&0",'[(N[09'")*06M;)"5;)&[&)030"5<"&4.',&3+$!5'&Q

(9*39')*M(&."(.%" G@JJ" GU$H%# >G I>_N$&" 2;&".,.%N

'A( 8<!EOO" b!EY" 2!c1" ".&9FT"6*0'.,(."(.5'0L3; %;."0*05+)"/

.(0*05&()*)/)%3)3&0" 06Q".)9& #/6%$83499&'[(N!(3)-03)"&()-0'.)*&I

c((&/."3)*&)M&"&()" G@J>" ?>$JG%# G_HU IG_A_N$&" 2;&".,.%N

'S( 8<!EOO" F<`̀" 2!c1" ".&9FM../ 5.'$&")3&"5(;)')(3.'&,3&(,06

Q".)9& #/6%$83499& '[(N!(3)!5'&(9*39').-0'.)*&Q0((&/."3)*&,M&"&()"

G@J?" GG$>%# J?> IJ?UN$&" 2;&".,.%N

'U( MiccOC" 7T]]#R2cN2;.$&()*'.59*)3&0" 065'0L3; )"/ 0'5)" 60'$)Q

3&0" &" %*)"33&,,9.,(9*39'./ &" 4&3'0'[(NM+$%0,&)063;.M0(&.3+60'#KQ

%.'&$."3)*-&0*05+" JU_A$_>%# JJS IJ?@N

'J@( ]T<FlN!")*+,&,0" 3;.%'0%0'3&0" 06)9K&" )"/ (+30X&"&" &" %*)"33&,,9.

(9*39'.'[(N7&//*.M(;00*-&0*05+" G@J?" GU $_%# _ IHN$&" 2;&Q

".,.%N

'JJ( 8<RN1;.'0*.06%*)"3;0'$0".,&" 3&,,9.(9*39'.'[(N[09'")*06M&Q

(;9)" k0()3&0")*)"/ 1.(;"&()*20**.5." JUSU" ?$J%#>> I>AN$&" 2;&Q

".,.%N

'JG( 8#Z]" 8̀<b" 2<TZ8NR003&"5(9*39'.)"/ 3')",%*)"3&"53.,306

$9*3&%*.,;003,06Q".)9& #/6%$83499& 4)'N8&9)($-&'[(N[09'")*06̀;.Q

a&)"5!5'&(9*39')*M(&."(.," G@JH" _A $JJ%# JSH> IJSHAN$&" 2;&Q

".,.%N

'J?( =<l]NM39/+0" 3&,,9.(9*39'.06Q".)9& 3&9$83/9& 2;&"5'[(N[&)"5,9

!5'&(9*39')*M(&."(.," G@J@" ?G$H%#SG IS?N$&" 2;&".,.%N

'J>( !bTZT!E7<!ZT7<" 1<#RZ<E1<#R8cEO" =!EO=lNR.,.)'(;

0" 3&,,9..$D'+0'003&"5" 3')",6.''&"5)"/ ,)*330*.')"(.06."/)"5.'./

%*)"3Q".)9& 3&9$83/9&'[(N[09'")*06Z&"a&)"5!5'&(9*39')*<"&4.',&3+"

G@@S" ?J$H%# >G I>_N$&" 2;&".,.%N

'J_( 7#TZF" 8̀!EOC2NM39/+0" )(W9&'&"5,3.'&*&:./ .K%*)"3,)"/ 3')",Q

%*)"360'Q".)9& 3&9$83/9&'[(N-&03.(;"0*05+" G@@H" JH$?%# SJ IS?N

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

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


