
 
 

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


<W%'#.<+)17@'@-.50((#@@.01OL4#%'#+(#-.X%#+("P1)@@'()1>)%H

&#+@.-%,"#P-+@,%0(,'-+-.P"'+#@#>)%&#+@

>0'1'+P;O=>

!

! \0#.)+6 \[! !)-]')+;O! P"070+QE=! Q)+Q[S

+$%%(/($&+-*4+$.3*,2"*-$.! Z-)./H-T$,@)%5.-6(,3-*4! T)."#)./;;==NN! +#-.)

<?@,%)(,>C#-3?)?(,,(6-(G3*#("$2,3($&*#(1(6(%$?@(.*$&*#(a,(."# /),1(. 343*(@! -.*(,?,(*3*#(a,(."# /),1(.-./*("#.-̀2(3).1 "#),F

)"*(,-3*-"3! ).1 ).)%49(3-*3&()*2,(3! )3G(%%)3*#("%)33-")%/),1(. G$,E3)**#)**-@(BC#,$2/# *#().)%43-3$&*#("$."(?*$&a,(."# /),1(.

"$.3*,2"*-$.! *#(?,$3?("*$&+#-.(3(/),1(. "$.3*,2"*-$. -3&-.)%%4&$,(3((.B

A#7 B-%&@>\).13")?(),"#-*("*2,(! a,)."(! Y),1(.! +$.3*,2"*-$. "$."(?*

I("(-6(1" 72/23*N! N=LO>>7""(?*(1" !(?*(@A(,NM! N=LO

!

+$,,(3?$.1-./)2*#$,BRF@)-%" L=U=U=O;;<X``B"$@

CDE+,%-&0(,'-+

C#(*#(@($&?,(3(.*3$"-(*4-3*$)"#-(6(*#(#),@$.-$23"$(H-3F

*(."($&@). ).1 .)*2,(! ).1 ?,$*("**#(("$%$/-")%(.6-,$.@(.*-.

*#("$.*-.2$231(6(%$?@(.*$&#2@). A(-./3B0*#)3A("$@(*#(

"$@@$. ?2,32-*$&?($?%(*$3*,(./*#(. /),1(. "$.3*,2"*-$.! -.F

",()3(/,((. "$6(,)/(! ).1 ",()*()/$$1 ).1 "$@&$,*)A%(%-&(!

G$,E ).1 %(),.-./(.6-,$.@(.*&$,23BC#(,(&$,(! -. *#(1(6(%$?F

@(.*$&2,A). "$.3*,2"*-$. )**#(3)@(*-@(! *$3*,(./*#(. *#(?,$F

*("*-$. $&*#(.)*2,)%("$%$/-")%(.6-,$.@(.*-3.$G*#(1-,("*-$. $&

?2,32-*B

0. *#("$2,3($&*#$23).13$&4(),3$&#2@). 1(6(%$?@(.*!

?($?%(#)6(A((. @)E-./23($&*#(.)*2,)%(.6-,$.@(.*! ).1 (HF

?%$-*-./.)*2,)%G)*(,! 3$-%! 3*$.(! ?%).*3).1 $*#(,,)G@)*(,-)%3

&$,*#("$.3*,2"*-$. $&/),1(.3! &$,23*$A2-%1 )%-6-./).1 %(-32,(

(.6-,$.@(.*B'$G(6(,! G-*# *#("$.*-.2$231(6(%$?@(.*$&2,A).

"$.3*,2"*-$. ).1 *#("$.*-.2$23?,$/,(33$&-.123*,4! $2,%-6-./

(.6-,$.@(.*#)3A((. 1)@)/(1! ).1 *#(%-6-./(.6-,$.@(.*-3.$

%$./(,3$?%()3).*B7**#(3)@(*-@(! $2,1(@).1 $. *#(/),1(. -3

.$*$.%4)3-@?%(,(",()*-$. ).1 %(-32,(?%)"(! -*@23*A(),*#(

"$@?,(#(.3-6(,$%($&-@?,$6-./*#(%-6-./(.6-,$.@(.*! @)-.*)-F

.-./("$%$/-")%A)%)."().1 )%%(6-)*-./*#(?,(332,($&?$%%2*-$.B

a,(."# /),1(. -3$.($&*#(*#,((@)Q$,/),1(.3-. R2,$?(! ).1 -*3

%$.//),1(.-./*("#.$%$/4#)3). -@?$,*).*-.&%2(."($. R2,$?().

/),1(.3BC#,$2/# *#(-.F1(?*# ).)%43-3$&*#(1(6(%$?@(.*$&

a,(."# "%)33-")%/),1(.3! *#-3?)?(,?,$6-1(31(3-/. @(*#$13).1

@)*(,-)%3&$,*#(1(3-/. $&@$1(,. +#-.(3(/),1(.3B

FD!"#&#3#1-4*#+,-.X%#+("6)%&#+@

0. )."-(.*I$@(! a,)."(G)3*#("-*4$&I$@(! G#(,(*#(3")%($&

2,A). 1(6(%$?@(.*G)3.$*#-/#! ).1 *#(("$.$@-"%(6(%G)3%$GB

C#((),%4a,(."# /),1(.3G(,(1$@-.)*(1 A4@$.)3*(,-(3).1 ),-3F

*$",)*-"(3*)*(3B7**#)**-@(! *#(@(*#$1 $&/),1(.-./G)3,(%)F

*-6(%43-@?%(! ).1 -*G)3$.%4*$A2-%1 G)%%3! *,(."#(3).1 $*#(,

&)"-%-*-(3),$2.1 *#("$2,*4),1! -. G#-"# 6(/(*)A%(3! @(%$.3).1

&,2-*3G(,(@)-.%4?%).*(1BC#((),%4/),1(. *4?(3G(,(@)-.%4

?,)"*-")%"$2,*4),13B

7**#(A(/-..-./$&*#(L:*# "(.*2,4! G-*# *#(3?,()1 $&*#(

I(.)-33)."(*#,$2/#$2*R2,$?(! a,(."# /),1(.3G(,(-.&%2(."(1

A40*)%-). /),1(.3).1 *#(,(G(,(3*4%(3)??(),(1 3-@-%),*$0*)%-).

/),1(.3BC#(@)-. %).13")?((%(@(.*3-."%21(1 &$2.*)-.3! /($F

@(*,-"?)**(,.3).1 ?%)*&$,@*4?(3B7**#)**-@(! *#("$.3*,2"*-$.

$&a,(."# /),1(.3#)1 )%,()14?)-1 )**(.*-$. *$"$@A-.-./G-*# *#(

%$")%"$.1-*-$.3$&a,)."().1 )1Q23*-./@()32,(3*$%$")%"$.1-F

*-$.3Ba,)."(-3&%)*! 32,,$2.1(1 A4*#(3()$. *#,((3-1(3! $.(

3-1($&*#(@$2.*)-.! ).1 *#("%-@)*(@)E(3-*()34&$,?%).*-./

).1 "$.3(,6)*-$.BC#-3?,$6-1(1 )G()%*# $&*,((3&$,*#(/),1(.-./

)**#)**-@(B0. *#(*,()*@(.*$&G)*(,343*(@%).13")?(! a,(."#

/),1(.323(1 3*)*-").1 14.)@-""$@A-.)*-$.! ).1 &$"23$. ").)%3

).1 &$2.*)-.3B0. *#(23($&&%$G(,A(13! -*/,$G3&%$G(,3$&*#(

3)@("$%$,),$2.1 *#(3)@(&%$G(,A(1 *$*)E($. ). $2*%-.(!

G#-"# /,)12)%%41(6(%$?(1 -.*$). (@A,$-1(,(1 &%$G(,A(1B

_-*# *#(,-3($&3$"-)%).1 ("$.$@-"%(6(%! ")?-*)%-3@1(6(%F

$?(1 ,)?-1%4-. *#(&-,3*#)%&$&*#(LM*# "(.*2,4! ).1 )A3$%2*(

@$.),"#4A(/). *$3?,$2*-. a,)."(B7**#(3)@(*-@(! ?,$&$2.1

"#)./(3*$$E ?%)"(-. *#(),*$&/),1(.-./-. a,)."(B0. L:V;! *#(

&)@$23/),1(. @)3*(,Z)"̀2(3W$4"()2 ?2*&$,G),1 *#(-1()$&/),F

1(.-./-. #-3G$,E3! ).1 #()&&-,@(1 *#)**#(A()2*4$&),*-&-"-)%

&$,@G)3A(**(,*#). .)*2,)%A()2*4! G#-%(*#(A)3-"?,-."-?%($&

),*-&-"-)%A()2*4G)3*#(2.-*4$&"#)./(3B'(A(%-(6(1 *#)**#(

/),1(. 3#$2%1 A(1(3-/.(1 )3)G#$%(! )%%E-.13$&%).13")?((%(F

@(.*33#$2%1 A("$@?%(*(%432AQ("**$#2@). /($@(*,4! 3*,-"*%4

)A-1(A4*#(?,$?$,*-$.)%1(3-/.! ).1 *#)*3*,)-/#*%-.(3).1 /($F

@(*,-"3#)?(3G(,(*#(A)3-"&$,@3$&"$@?$3-*-$.B7**#(3)@(

*-@(! #(3*,(33(1 *#)**#(/),1(. ?%).(G)3.$*32-*)A%(&$,?%).*F

-./*)%%*,((3! -. $,1(,*$(.)A%(?($?%(*$3((*#(/),1(. (&&("*

"$@?%(*(%4B

0. *#(%)*(LM*# "(.*2,4! )A3$%2*(@$.),"#41(6(%$?(1 -. ).

)%%F,$2.1 G)4-. a,)."(! ).1 *#(2,A). ("$.$@41(6(%$?(1 (&&("F

*-6(%4BC#(2??(,"%)33.((1(1 *$(H?,(33*#(-,1(3-,(&$,?$G(,

8J0" L=BLO:=LcQB".E-B-33.LOU; bOO=;BN=LOBLLB==M73-). 7/,-"2%*2,)%I(3(),"# N=LO! LL#LL$" NV b;=



).1 3*)*23*#,$2/# "%)33-"-3@BC#-3)A3$%2*(@$.),"#4)&&("*(1 *#(

/),1(.-./-. a,)."(! ).1 -*?,$12"(1 )%),/(.2@A(,$&(H"(%%(.*

/),1(.-./G$,E3).1 /),1(.-./@)3*(,32.1(,*#(-.&%2(."($&

"%)33-")%"2%*2,(B7@$./*#(@! *#(/),1(. @)3*(,\(.$*,(7.1,(

-3*#(,(?,(3(.*)*-6($&*#(a,(."# "%)33-")%/),1(.! G#$)1)?*(1

*$*#(.((13$&)A3$%2*(@$.),"#4! #)6-.//),1(.-./*("#.-̀2(3-.

)6),-(*4$&&$,@3! ).1 /,).1 -1()3B'(G)3)1(?*)*23-./*#(

"(.*,)%)H-3).1 6),-$23%).13")?(.$1(3

'L(

B0*3)16(.*@)E(3*#(

a,(."# /),1(. A("$@(). -.1(?(.1(.*3"#$$%$&R2,$?(). /),1(.!

).1 )%3$&$,@3*#(/),1(. 3*4%($&?%).(/($@(*,-"?)**(,.B

IDP-+@,%0(,'-+,#("+'U0#@)+&*)'+(")%)(,#%'@,'(@-.

X%#+("6)%&#+@

ITCDP-+@,%0(,'-+,#("+'U0#@-.X%#+("6)%&#+@

ITCTC>I(/2%),/($@(*,-"?)**(,.3*#)*#-/#%-/#*@$.),"#4B

a,(."# /),1(. -3)%3$E.$G. )3?%).(/($@(*,4?)**(,. /),1(.!

).1 -*33-*(3(%("*-$. -3&%(H-A%().1 1-6(,3(B0. *#(a,(."# /),1(.!

*#(,(),(@).4(H"(%%(.*G$,E3"#$$3-./3G)@?3).1 $*#(,2.&)F

6$,)A%(*(,,)-.! ).1 &-.)%%4*,).3&$,@-./*#(@-.*$)A()2*-&2%/),F

1(. %).13")?(*#,$2/# ),*-&-"-)%@().3BC#("$.3*,2"*-$. *("#F

.-̀2(3$&a,(."# /),1(.3),($&*(. /$$1 )*23-./G-1(/),1(. ,$)13

*$&$,@*#(%).13")?()H-3*#)*1$@-.)*(3*#(G#$%(/),1(.B0. )1F

1-*-$.! -. *#()3?("*$&G)*(,343*(@%).13")?("$.3*,2"*-$.! *#(

%).13")?(%)4$2*$&*#(G#$%(/),1(. -3&$,@(1 A43(**-./2? ")F

.)%3BC#(*2,.-./?$-.*$&*#()H-3&$,@3)%).13")?(.$1(*#,$2/#

&$2.*)-.3).1 /($@(*,-"&%$G(,A(13! G#-"# ?%)43)%()1-./,$%(-.

*#("(.*,)%)H-3$&*#(G#$%(/),1(.B

0. *#(?%).("$@?$3-*-$.! )%),/(.2@A(,$&)H-)%34@@(*,4

*("#.-̀2(3#)6(A((. )1$?*(1 -. a,(."# /),1(.3BC#(@)-. )H-3

(H*(.13&,$@*#("$,(A2-%1-./)%$./*#("(.*,)%)H-3$&*#(3-*(B

a%$G(,A(13).1 ?%).*3),(/,$G. -. *#(&$,@$&?%).(/($@(*,4

).1 34@@(*,-")%G-*# *#()H-3)3*#("(.*(,BC#-3&$,@@)-.%4(HF

?,(33(3*#("$,(*#$2/#*$&@$.),"#432?,(@)"4B

ITCTF>+$.*,$%$&/),1(. A4"(.*,)%)H-3B0. *#(G#$%(/),1(.!

*#(@).3-$. A2-%1-./-3$&*(. %$")*(1 -. *#("(.*(,! 232)%%4A2-%*

$. *#("$@@).1-./#(-/#*3! ?%)4-./*#(,$%($&"$.*,$%%-./*#(

G#$%(/),1(.BC#($6(,)%%?%)..-./$&*#(/),1(. -332A$,1-.)*(*$

),"#-*("*2,(BC#(%)4$2*$&*#(/),1(. )%3$,(&%("*3*#(#-(,),"#4!

232)%%41-6-1(1 -.*$3(6(,)%3("*-$.3BC#("$.*(.*$&()"# 3("*-$.

-31-&&(,(.*! 3?,()1 )%$./)"(.*,)%)H-3Ba%$G(,A(13! 3"2%?*2,(3

).1 &$2.*)-.3),(),,)./(1 $. *#("(.*,)%)H-3! ).1 %).13")?(

.$1(3),(&$,@(1 )**#(-.*(,3("*-$. $&*#()H(3BC#(,$)1 "%)33$&

*#(a,(."# /),1(. -3$A6-$23! *#(G#$%(/),1(. ,$)1 .(*G$,E -3

"%(),! ).1 /($@(*,-"/,-1 $&*#(,$)1 -31-3*-."*B

ITFDZ)'+(")%)(,#%'@,'(@-.X%#+("6)%&#+@>a,(."# /),1(.3

/-6(2? *#(*(1-$23"$.3*,2"*-$. *("#.-̀2(3$&0*)%-). /),1(.3!

G#-"# ),(1-&&(,(.*&,$@*#(1("$,)*-6(3*4%($&W),$̀2(! &$,@-./

).(G&()*2,(BC#((@(,/(."($&a,(."# "%)33-"-3@.$*$.%4#)1

). -@?$,*).*-@?)"*$. R2,$?(! A2*)%3$A,$2/#*)A()2*-&2%

&$,@&$,*#(1(3-/. $&/),1(.3! -*3@)-. "#),)"*(,-3*-"3),()3

&$%%$G3"

ITFTC>C("#.-̀2($&23-./G)*(,343*(@3Ba,(."# /),1(.3A(%-(6(

*#)*G)*(,-3). -.1-3?(.3)A%((%(@(.*$&/),1(.-./! ).1 G)*(,

%).13")?(-3). -@?$,*).*@().3*$3#$G*#(6-*)%-*4$&*#("$2,*F

4),1BC#(1(3-/. *("#.-̀2(3$&&$2.*)-.3),(6),-$23! ).1 @$3*$&

*#(@),(*)E(. &,$@)."-(.*Y,((E ).1 I$@). @4*#$%$/4BK$3*$&

*#(1(3-/. 3*4%(3#)6(3?("-&-"-@?%-")*-$.3! $&*(. )**#(-.*(,3("F

*-$. $&*#()H(3! )3G(%%)3*#("$,(.$1($&*#()H(3BC#(@)-.

?2,?$3($&*#()??%-")*-$. $&%),/(),()G)*(,343*(@-3*$",()*()

G-1(&-(%1 $&6-3-$. ).1 )**#(3)@(*-@(",()*()?%)"(&$,?($?%(

*$?%)4BP($?%("). ?%)4).1 A$)*-. *#(3*,()@! *#("$@A-.)*-$.

$&14.)@-").1 3*)*-"G)*(,343*(@(.)A%(3*#(G#$%(/),1(. *$A(

&2%%$&6-*)%-*4BC#,$2/# *#(23($&*#("2,,(.**(,,)-. #(-/#*1-&&(,F

(."(! *#(&%$G$&*#(G)*(,343*(@",()*(3),-"# %(6(%$&G)*(,343F

*(@%).13")?(*#,$2/# ?%)*&$,@#(-/#*1-&&(,(."(B

ITFTF>7??%-")*-$. $&%).13")?(&%$G(,A(13BC#(,(),(3-H*4?(3

$&&%$G(,A(13-. a,(."# "%)33-")%/),1(.3" D(@A,$-1(,(1 &%$G(,

A(13D! D"$@A-.(1 &%$G(,A(13D! DR./%-3# &%$G(,A(13D! D9$.)%

&%$G(,A(13D! D"-*,23&%$G(,A(13D).1 DG)*(,&%$G(,A(13DBC#(

D(@A,$-1(,(1 &%$G(,A(13D),(@)-.%4A)3(1 $. 4(%%$G?$?%),).1

$*#(,*,((3

'N(

! G#-"# ),(?%).*(1 -. ,$G3*$&$,@(@A,$-1(,4?)*F

*(,.3B0*-3*#(@$3*A()2*-&2%$&)%%&%$G(,A(13B7**#(3)@(

*-@(! &%$G(,3),($&*(. ?%).*(1 -. &%$G(,A(13).1 %)G.3),(?%).F

*(1 -. *#("(.*(,BC#(D"$@A-.(1 &%$G(,A(13D),()"$@A-.)*-$.

$&&%$G(,A(13&$,@(1 A434@@(*,-")%?)**(,.3! %)G.3).1 &%$G(,3!

).1 ),()"$@A-.)*-$. $&6),-$23&$,@3$&&%$G(,A(13BC#(DR./F

%-3# &%$G(,A(13D),(*$?%).*&%$G(,3),$2.1 *#(%)G. *$&$,@

?%).*-./A(%*! ).1 *#(3#)?(-33-@?%(B0*-3)"$@@$. *4?($&

&%$G(,A(1BC#(D9$.)%&%$G(,A(13D23(). )A3$%2*(%434@@(*,-F

")%3#)?($&4(%%$G?$?%),! G-*#$2*).4%)G. ).1 $*#(,&%$G(,3B

C#(,(),(3-@-%),-*-(3A(*G((. D"-*,23&%$G(,A(13D).1 DR./%-3#

&%$G(,A(13D! A2**#(1-&&(,(."(-3*#)**#(D"-*,23&%$G(,A(13D

),(1$@-.)*(1 A4$,)./(*,((3).1 3#,2A3B

ITFTI>53($&#(1/(3B7#(1/(-3*#(1-6-1-./%-.(A(*G((. )

&%$G(,A(1 ).1 )Q2./%(BC#(&$,@-33-@?%(! ).1 *#(3#)?(-3,(/F

2%),).1 2.-&-(1BC#(#(-/#*,)./(3&,$@L *$L= @B'(1/(3),(

$&*(. 23(1 )3&(."(3).1 ),(1(.3(%4?%).*(1 3$*#)*?(1(3*,-).3$.

*#($2*3E-,*3$&*#(/),1(.3")..$*",$33)*G-%%BC,((3?("-(3"$@F

@$.%423(1 ),(4(%%$G?$?%),! 4(G! a)/23(./%(,-).)).1 3$$.B

ITFTK>!"2%?*2,(B0*-323(1 ?,$@-.(.*%4-. a,(."# /),1(.3! ).1

*#(&$,@"). A(1-6-1(1 -.*$*G$")*(/$,-(3" *#(&-,3*-3*#(-@-*)F

*-$. $&&)-,4*)%(3-. )."-(.**-@(3% *#(3("$.1 -3),*-&-"-)%",()*-$.

G-*# -..$6)*-$.! *#-3*4?($&3"2%?*2,(@$3*%4#)31-3*-."*"#),)"F

*(,-3*-"3B!"2%?*2,(-3$&*(. %$")*(1 -. *#("$,($&*#(%).13")?()HF

-3! ?%)43*#(,$%($&1$@-.)*-./*#(G#$%(/),1(.! ).1 3$@(*-@(3

)??(),3)3)"$,(%).13")?(B0. *#(/),1(. 1("$,)*-$.! *#((H-3*F

(."($&1-&&(,(.*3"2%?*2,(3).1 *#(32,,$2.1-./(.6-,$.@(.*?%)4

)?(,&("*&23-$. (&&("*

';(

Ba$,(H)@?%(! *#(7?$%%$3"2%?*2,($&

d(,3)-%%(3#)3A("$@()"$,(%).13")?($&*#(/),1(. ).1 ?%)43*#(

,$%($&1$@-.)*-./*#(G#$%(/),1(.B

ITFTM>7??%-")*-$. $&%)**-"(1 G)%%B0. *#(1(3-/. $&a,(."# "%)3F

3-")%/),1(.3! %)**-"(1 G)%%#)3A("$@(). -.1-3?(.3)A%(%).13")?(

1(3-/. (%(@(.*! G#-"# #)3A((. ?,(3(.*(1 -. )%),/(.2@A(,$&

1(3-/. G$,E3BK$3*$&*#(A2-%1-./3*,2"*2,(3-. *#(/),1(.3),(

ONY2-%-. +'RTY!"#$%7W,-(&7.)%43-3$&!2""(33&2%RH?(,-(."($&a,(."# +%)33-")%Y),1(.3&$,*#(+$.3*,2"*-$. $&+#-.(3(Y),1(.3



A)3-")%%4"$@?%(*(1 G-*# -*BC#-3(%(@(.*#)3*#("#),)"*(,-3*-"3$&

#-/# `2)%-*4).1 %$G?,-"(! G#-"# -3-."$@?),)A%(*$)%%/),1(.

@)*(,-)%3B

KDZ)'+%#4%#@#+,),'3#@-.X%#+("6)%&#+@

KTCDP"),#)0&#V)0LH1#HV'(-*,#>+#)*()2 1(d)2HF%(Fd-"$@*(

-3$.($&*#(@)3*(,?-("(3$&a,(."# "%)33-")%@)3*(,7.1,t\(

Tu*,(BC#(/),1(. -31-6-1(1 -.*$*#,((3("*-$.3-. *#($6(,)%%%)4F

$2*BC#("$,($&*#(/),1(. -3*#(@).3-$.! %$")*(1 -. *#(.$,*# $&

*#(@).$,BC#(),"#-*("*2,)%3*4%(-3"%)33-")%).1 "(.*,)%%434@F

@(*,-")%BC#(A2-%1-./-332,,$2.1(1 A4G)*(,! *,(."#(3).1 3*$.(

?$%(3! 23-./)/(.(,)%1(3-/. *("#.-̀2(&$,@(1-(6)%")3*%(3BC#(

@)-. (.*,)."(*$*#(A2-%1-./-3%$")*(1 -. *#(.$,*# $&*#(@).$,!

).1 ).2@A(,$&%).13")?()H(3),((H*(.1(1 &,$@*#($6)%3̀2),(

)**#("$,($&*#(&,$.*4),1 *$&$,@)A$2%(6),1BC#(/),1(. *)E(3

*#(A2-%1-./)3*#(3*),*-./?$-.*! ).1 1(6(%$?3*#("(.*,)%)H-3! *$

?%)4*#(,$%($&%()1-./*#(G#$%(/),1(.B0*2.&$%13-. *#(3$2*# $&

*#("(.*,)%A2-%1-./! ).1 (H*(.13/,)12)%%4&,$@.$,*# *$3$2*#B

C#("$,($&*#(&-,3*3("*-$. -3*#((@A,$-1(,(1 &%$G(,A(13!

23-./,(1 3).1 ).1 4(%%$G?$?%),BC#,$2/# *#("$@?),-3$. $&1-&F

&(,(.*@)*(,-)%"$%$,3! -*&$,@3)3*,$./"$.*,)3*$&6-32)%(&&("*3B

7**#(3)@(*-@(! *#("$,.(,-31("$,)*(1 G-*# 1-&&(,(.*3*4%(3$&

*,((3*$)11 *#(*$2"# *#)*A,-./3)G$,E $&),**$%-&(BC$*#(()3*

$&*#("(.*,)%#$,-9$.*)%)H-3-3)3@)%%#-%%

'U(

! ).1 *#,((%(6(%3$&

?%)*&$,@3),(1(3-/.(1 ),$2.1 *#(@$2.*)-.BC#(2??(,?%)*&$,@-3

3(*2? G-*# &$2.*)-.3! ).1 *#((&&("*$&&)%%-./&,$@*#(*$? -3(4(F

")*"#-./BC#(3("$.1 3("*-$. (.13G-*# )3̀2),(?$$%! ).1 *#(),F

"#-*("*2,)%(&&("*-3,(&%("*(1 $. *#(G)*(,32,&)"(! ?%)4-./)"$.F

.("*-./,$%(BC#(*#-,1 3("*-$. -3$. *#(A$**$@?%)*&$,@$&*#(

/),1(.! 3(6(,)%3*(?3),(",()*(1 &,$@A$**$@*$*$?! ).1 *#(

&$2.*)-. ?$$%$. *#("(.*,)%)H-3-33-@?%().1 ?%)-.BY%-**(,-./

).1 *,).3%2"(.*G)*(,3?,)4-3",43*)%"%(),).1 1)99%-./)/)-.3**#(

/,((. /,)33B

KTFD$)1)(#-.V#%@)'11#@>P)%)"($&d(,3)-%%(3-3)@)3*(,?-("(

$&a,(."# "%)33-")%/),1(. ).1 *#(%),/(3*,$4)%?)%)"(-. R2,$?(B

0*#)3). -@?$,*).*#-3*$,-")%?$3-*-$. -. *#(#-3*$,4$&G$,%1 /),F

1(.3B0*"$6(,3). ),()$&N UM; #)BC#(*#,((,)1-)%)6(.2(3)*

*#((.*,)."(*$*#(@)-. ?)%)"(@)E(d(,3)-%%(3A("$@(*#(&$"23

$&*#(G#$%($&P),-3).1 (6(. *#(G#$%($&a,)."(B0*(@A$1-(1

*#()A3$%2*(@-%-*),4?$G(,$&a,)."()**#)**-@(BC#(?)%)"(

&)"(3G(3*).1 3-*3$. *#(#-/#%).13BC#(@)-. %-.(*#)*1$@-.)*(3

*#(G#$%(/),1(. -3&$,@(1 &,$@*#("(.*,)%A2-%1-./*$*#(()3*F

G(3*1-,("*-$.BC#("$@?$3-*-$. #)3.$*@(,(%4*#("(.*,)%)H-3!

).1 *#(*,()*@(.*$&*#(#$,-9$.*)%)H-3! (3?("-)%%4*#(.$,*#F3$2*#

#$,-9$.*)%)H-3$. *#(G(3*3-1($&*#(?)%)"(-3&2%%$&-./(.2-*4B

C#(%),/(/),1(. -. &,$.*$&*#(?)%)"(-3*#("$,($&d(,F

3)-%%(3B7%$./*#(()3*FG(3*%).13")?()H-3! /),1(. *,((3).1 &%$GF

(,3),(),,)./(1 G-*# /,()*$,-/-.)%-*4BC#(?%).($&*#(Y,).1 +)F

.)%%-E()Q)1(A(%*-3-. *#(3#)?($&)",$33BC#(,-6(,-33?),F

E%-./).1 1$**(1 G-*# A$)*3B7**#(-.*(,3("*-$.! -*-3G-1(.(1 -.*$

)G(%%F"$.*$2,(1 ?$$%B7**#("$,($&*#()H-3! %).13")?(3"2%?F

*2,(3),(3(*2? *$1$@-.)*(*#(/),1(.B

MD!"-06",@-+,"#&#3#1-4*#+,-.6)%&#+@'+P"'+)

P%).(/($@(*,-"/),1(.3#)6(.$*$.%41((?%4-.&%2(."(1 *#(#-3F

*$,-")%3*4%($&R2,$?(). /),1(.3A2*)%3$&$,@(1 3-@-%),-*-(3G-*#

*#("$.3*,2"*-$. *("#.-̀2(3$&@$1(,. /),1(.3BC#(,(),(3-@-%),-F

*-(3-. 3*,2"*2,)%3?)"(! ?%).("$@?$3-*-$. ).1 %).13")?((%(F

@(.*3B7**#(3)@(*-@(! *#(3(.3($&/),1(. 3(̀2(."(! ).1 *#(

1(?*# $&*#()H-3! #)3). -@?$,*).*-@?)"*$. @$1(,. %).13")?(

1(3-/.

'<(

BC#,$2/# *#(-.F1(?*# 3*214$&*#(a,(."# /),1(. %).1F

3")?(! *#(?2,?$3(-3*$)A3$,A -*3"$,(),*-3*-"(33(."(! "$@A-.(

-*3/),1(.-./G-*# *#(,()%-*4$&$2,"$2.*,4! &$,@). (&&("*-6(

"$@?%(@(.**$*#(/),1(.-./$&$2,"$2.*,4! -.",()3(*#(*4?(3$&

/),1(. 1(3-/.! (.,-"#(3*#(*("#.-̀2($&/),1(.-./B

MTCD;'6"1'6",'+6 %#6'-+)1(")%)(,#%'@,'(@>C#(/($/,)?#-")%

(.6-,$.@(.*).1 ,(3$2,"("$.1-*-$.3$&()"# "-*4),(1-&&(,(.*Ba$,

(H)@?%(! @$3*$&*#("-*-(3-. 3$2*#()3*(,. +#-.)),("$)3*)%"-*-(3

).1 *#(,(),()%3$-.%).1 "-*-(3*$*#(G(3*BC#(,(&$,(! -. %).1F

3")?(1(3-/.! 1-&&(,(.*"-*-(33#$2%1 )1Q23*@()32,(3*$%$")%"$.F

1-*-$.3! ,()3$.)A%423(*#(-,$G. ,(3$2,"(3! ).1 #-/#%-/#*,(/-$.)%

"#),)"*(,-3*-"3B0. *#("$.3*,2"*-$. $&/),1(.! -*-3.("(33),4*$

"),,4$2*&2%%-.6(3*-/)*-$. ).1 ,(3(),"# $. .)*2,)%,(3$2,"(3*$

)6$-1 2..("(33),4G)3*(B

MTFDO*?-&7'+6 ,"#(-+(#4,-.#(-1-6'()1&#@'6+>R"$%$/-")%

-1()3"). A(3((. (6(,4G#(,(-. a,(."# /),1(.3! G#-"# -3G$,*#

%(),.-./B_#(. "),,4-./$2**#(/),1(. ("$%$/-")%1(3-/.! G(

.((1 *$%(),. &,$@a,)."(Ba-,3*$&)%%! -*-3.("(33),4*$?,$*("*

*#((H-3*-./&$,(3*).1 6(/(*)*-$.! ).1 $. *#-3A)3-3*$"),,4$2*

)??,$?,-)*(*,).3&$,@)*-$.! *$-.*(/,)*(*#($,-/-.)%/),1(. G-*#

*#(),*-&-"-)%%).13")?(B

^DP-+(10@'-+

C#(1(6(%$?@(.*$&a,(."# %).13")?(),"#-*("*2,(#)3/-6(. $2,

"$2.*,4)6(,4?,$&$2.1 ,(&(,(."(BC#(1(6(%$?@(.*$&2,A). /),F

1(.3G$,E3-. "$."(,*G-*# *#(323*)-.)A%(1(6(%$?@(.*$&*#(

"-*4! G#-"# -3,(%)*(1 *$*#(%$./F*(,@-.*(,(3*3$&*#("-*4).1 *#(

6-*)%-.*(,(3*3$&*#(,(3-1(.*3BC#(,(&$,(! G(.((1 *$)A3$,A *#(

32""(33&2%(H?(,-(."($&a,(."# /),1(.3! 3$)3*$?,$@$*(*#(

#()%*#4).1 323*)-.)A%(1(6(%$?@(.*$&%).13")?(),"#-*("*2,(-.

$2,"$2.*,4B

!"#"$"%&"'

'L( J5]B8-3"233-$. $. a,(."# %).13")?(),*-. LM*# "(.*2,4'Z(B!#).H-

7,"#-*("*2,(! N==O! ;<#LN$" ;<N b;<UB#-. +#-.(3($B

'N( _5Z! ]7TY\BC#(a,(."# /),1(. $&\(Tu*,([33*4%().1 *#(%).1 ),*

'Z(BZ$2,.)%$&Y2)./1$./\).13")?(7,"#-*("*2,(! N==V! ;=#L$" ;= b

;NB#-. +#-.(3($B

';( '̂J5_eB'-3*$,4$&+#-.(3("%)33-")%/),1(. #C#(3("$.1 (1-*-$.$

'K(BW(-Q-./" C3-./#2)5.-6(,3-*4P,(33! LOOOB#-. +#-.(3($B

'U( \0TZBC#(A()2*4$&,()3$." 7. ).)%43-3$&a,(."# \(Tu*,([33*4%(/),F

1(. ),*'Z(B+#-.(3(\).13")?(7,"#-*("*2,(! N==:! NN#U$" O bL:B#-.

+#-.(3($B

'<( \0TZBC#(/,()*3*4%(" C#(a,(."# /),1(.3$&\(Tu*,([33*4%(#

"

$'Z(B

+#-.(3(\).13")?(7,"#-*("*2,(! N==:! NN#N$" ;L bULB#-. +#-.(3($B

=; 73-). 7/,-"2%*2,)%I(3(),"# N=LO


