
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/


+''./24$&0/O2424; Y.'%0/K.07'(C#04Y2&O2407)$70/'4*2M0.

O$4$;0"04&

)$'GK+EC

I

! A52G'4; A?E@D

I

! )' XE@D

I

! *K2.'4; QC@D

I

! ?'4;B2$4XE@D

L

!

;FNE$%*(#0!$E.# !E-&5"0Z*(0$&I((0-Z$(B$%*54$/0-I(20+.)0(.'(0-B3>$F! 7.6F! J$(B%*5$<=P=<<! >#*(5% =F>>J'̀ !#0(35(B'(B*(00-*(B>$)A5(3!

!#0(35(B;;<<;a! >#*(5

EF7&.$%&?J#*+A5A0-A-*)5-*%3"$("0-(+.#00&&0".*20"$$-6*(5.*$( $&.#0A-$"06E-0+5(6 )0.#$6+0)A%$306 *( $A0( A*.)*(*(B$A0-5.*$(+E(D

60-.#0C5"̂B-$E(6 $&-*20-)5(5B0)0(.FJ#0"0(.-5%$CS0".*20$&.#*++.E63*+.$*60(.*&352*5C%05AA-$5"# &$-0(+E-*(B-5.*$(5%5(6 0&&*"*0(.

6020%$A)0(.$&$A0( A*.)*(0-5%-0+$E-"0+/#*%0+*)E%.5(0$E+%3A-$.0".*(B5(6 -0+.$-*(B.#00"$%$B*"5%0(2*-$()0(.$&.#0-*20-FJ#*+5AA-$5"#

+#$E%6 &5"*%*.5.0.#0-05%*M5.*$( $&5#5-)$(*$E++3)C*$+*+C0./00( )*(*(B5(6 -*20-)5(5B0)0(.FJ#0*(.-*"5.0)E.E5%*(&%E0("0-0%5.*$(+#*A

C0./00( -*20-)5(5B0)0(.5(6 $A0( A*.)*(*(B*+&*-+.5(5%3M06 *( 60A.#! /#*"# A-$2*60+5+$%*6 &$E(65.*$( &$-.#0+EC+0YE0(."$$-6*(5.*$(

+.-5.0B36020%$A)0(.FI( %*B#.$&.#05&$-0)0(.*$(06 "$(+*60-5.*$(+! 5+0.$&"$$-6*(5.*$( A-$"06E-0+&$-$A0( A*.)*(*(BC5+06 $( -*20-)5(5B0D

)0(."$(6*.*$(+*+A-$A$+06FJ#0+0A-$"06E-0+0)A#5+*M0.#0*(.0B-5.*$( $&-*20-A-$.0".*$( *(.$.#0$20-5%%%53$E.$&)*(*(B5..#0A%5((*(B

+.5B0FJ#0*)A%0)0(.5.*$( $&+"*0(.*&*")*(*(B+"#0)0+! 5""$)A5(*06 C3-*B$-$E+"$(.-$%$&.#0+"$A05(6 60A.# $&)*(*(B$A0-5.*$(+! #5+

A-$20( .$C05( 0&&0".*20)05(+$&-06E"*(B.#0*)A5".$&)*(*(B5".*2*.*0+$( -*20-0(2*-$()0(.+FJ#*+5AA-$5"# #5+5%+$&5"*%*.5.06 .#05"#*020D

)0(.$&5C5%5("05(6 "$$-6*(5.*$( C0./00( )*(*(B5(6 -*20-)5(5B0)0(.F

>0G H'./7?H*20-)5(5B0)0(.! WA0( A*.)*(0! Z*(*(BA-$"06E-0! >$$-6*(5.06 )*(*(B

H0"0*206" T0C-E5-3;[! =<=Q??R""0A.06" Z53a! =<=Q

G5$3E >RW! C5"#0%$-9+60B-00! +0(*$-0(B*(00-! -0+05-"# &*0%6+" $A0-5.*$(5%

)5(5B0)0(.5(6 .0"#(*"5%/$-̂$&%5-B0$A0( A*."$5%)*(0F

!

>$--0+A$(6*(B5E.#$-FN$(BS*5( @R,̀ ! C5"#0%$-! -0+05-"# &*0%6+" $A0( A*.

)*(*(B.0"#($%$B3F

IJ!4&.'/K%&2'4

I( .#0"$(.0L.$&.#0"E--0(.B%$C5%+E-B0*( 60)5(6 &$--0D

+$E-"0+! .#0+*B(*&*"5("0$&$A0( A*.)*(*(B*+C0"$)*(B*("-05+D

*(B%302*60(.FN$/020-! /#*%0/060-*2025%E5C%0)*(0-5%-0D

+$E-"0+&-$).#005-.#! /0)E+.5%+$566-0++.#0.0(+*$( C0./00(

-*20-)5(5B0)0(.5(6 $A0( A*.)*(*(BFI.*+"-E"*5%.$0(+E-0.#5.

.#0-*20-0"$+3+.0)*+($.65)5B06FTE-.#0-)$-0! .#0+"*0(.*&*"

5(6 -05+$(5C%06020%$A)0(.$&)*(0-5%-0+$E-"0+#5+C0"$)05

+*B(*&*"5(.*++E0.#5.-0YE*-0+-0+$%E.*$(FI( .#0"$(.0L.$&.#06E5%

"#5%%0(B0+$&_-*20-)5(5B0)0(._5(6 _$A0( A*.)*(*(B_! .#0

+.E63$&$A0( A*.)*(*(BA-$"06E-0+C5+06 $( -*20-)5(5B0)0(.

"$(6*.*$(+*+($.+*)A%35)5..0-$&A-*$-*.*M*(B.#00(2*-$()0(.

$20-.#00"$($)3FH5.#0-! *.*+5)5..0-$&*60(.*&3*(B5(6 *)A%0D

)0(.*(B5"-E"*5%C5%5("0C0./00( .#0./$FJ#0,$F; $A0( A*.

)*(0$&I((0-Z$(B$%*54$/0-I(20+.)0(.'(0-B3>$F! 7.6F/5+

+0%0".06 5+5"5+0+.E63&$-5(5%3+*+FJ#0%$"5.*$( $&.#0-*20-

)5(5B0)0(.A-$S0"./*.#*( .#0)*(*(B-05%)/5+025%E5.06! 5(6 5

"$)A-0#0(+*205(6 60.5*%06 -0+05-"# 5(6 $A.*)*M5.*$( $&.#0)*(D

*(B$A0-5.*$( A-$"06E-0$&.#0,$F; $A0( A*.)*(05(6 *.++EC+0D

YE0(.+E""0++*$( A%5( /5+"$(6E".06FJ#*+A-5".*"5%*(20+.*B5.*$(

$&&0-+*(25%E5C%0*(+*B#.+.#5."5( C0%020-5B06 .$0(#5("0.#00(D

2*-$()0(.5%+.0/5-6+#*A 5(6 0"$($)*"2*5C*%*.3$&.#0,$F; $A0(

A*.)*(0FZ$-0$20-! *.+0-20+5+525%E5C%0-0&0-0("0&$-$.#0-

"$)A5-5C%0$A0( A*.)*(0++00̂*(B52*5C%0C5%5("0C0./00( -*20-

0"$%$B*"5%A-$.0".*$( 5(6 0&&*"*0(.5(6 $-60-%3)*(*(B$A0-5.*$(+F

LJCM0.M20H'(&50@'PI '#04#2&"240

J#0"E--0(.)*(*(BA%5( &$-.#0,$F; $A0( A*.)*(0*+*%%E+D

.-5.06 *( T*BF;FJ#0,$F; $A0( A*.)*(0"$)A-*+0+./$$A0( A*.

"$5%)*(0+! (5)0%3.#0+$E.# 5(6 ($-.# $A0( A*.)*(0+! /*.# 5(

5E.#$-*M06 A-$6E".*$( "5A5"*.3$&=< 5(6 ;< Z.c3-! -0+A0".*20%3!

-0+E%.*(B*( 5.$.5%5E.#$-*M06 A-$6E".*$( "5A5"*.3$&K< Z.c3-F

J#0A-*("*A5%"$5%+05)+$&.#0+$E.# $A0( A*."$5%)*(05-0\

"$5%! ;< "$5%! ;Q "$5%! 5(6 =; "$5%FJ#0YE5--3*( .#05-05+$E.#

$&,$F\ H$56 #5+5+.-*̂0%0(B.# $&;FP ^)! /*.# .#0%$/0+.0%025D

.*$( $&.#0"E--0(.)*(*(B5-055.[:\ %020%5(6 5)*(*(B60A.# $&

=a= )FJ#0"$5%)*(*(BA-$"0++0)A%$3+5+0)*D"$(.*(E$E+)*(*(B

A-$"0++! /#*"# *(2$%20+.#0E+0$&5+#$20%! .-E"̂! +0)*D&*L06

"-E+#*(BA%5(.! 5(6 C0%."$(203$-FJ#0+.-*AA*(BA-$"0++0)A%$3+

5+#$20%D.-E"̂ $-5"$)C*(5.*$( $&+#$20%D.-E"̂! +0)*D&*L06 "-E+#D

*(BA%5(.! C0%."$(203$-! 5(6 6E)A*(BA%$EB#FJ#0A-*("*A5%"$5%

+05)+$&.#0($-.# $A0( A*."$5%)*(05-0;Q "$5%! ;P "$5%! =;

"$5%! 5(6 =Q "$5%FJ#0+.-*AA*(BA-$"0++0)A%$3+5( *(.0-)*..0(.

5AA-$5"#! E.*%*M*(B5+#$20%D.-E"̂FJ#0"$5%)*(*(BA-$"0++*+

+0)*D"$(.*(E$E+! *(2$%2*(B.#0E+0$&5+#$20%D.-E"̂! +0)*D)$C*%0

"-E+#*(BA%5(.! 5(6 C0%."$(203$-F

NJCM0.M20H'(.2M0."$4$;0"04&

NPIJ!"#30"04&$&2'43'%$&2'4'(.2M0."$4$;0"04&#.'B0%&

J#0-*20-)5(5B0)0(.A-$S0".*( .#0($-.# $A0( A*."$5%)*(0+0"D

.*$( $&.#0N0-0)E.0H*20-"$))0("06 *( Z53=<=K 5(6 /5+

C-$EB#..$5+E""0++&E%"$("%E+*$( C3.#00(6 $&.#0+5)0305-F

R+*5( RB-*"E%.E-5%H0+05-"# =<=Q! ;[ #a$" ;; b;Q! ;P VWI" ;<F;P[<;cSF"(^*F*++(;PQK bPP<KF=<=QF<aF<<K



J#0A-0"*+0%$"5.*$( $&.#0*)A%0)0(.5.*$( *+60A*".06 *( T*BF=F

NPLJO2424; 7#$%0'4F'&572/07'(&50.2M0."$4$;0"04&3'<

%$&2'4?J#0%$"5.*$( $&.#0-*20-)5(5B0)0(.A-$S0".+0-20+5+.#0

C$E(65-3&$-.#0,$F; $A0( A*.)*(0! /#*"# *+6*2*606 *(.$./$

)*(*(B5-05+FR+5&0.36*+.5("0*+-0+0-206 $( C$.# +*60+$&.#0

-*20-&-$).#0-*20-C5(^ C$E(65-3FT*BFK *%%E+.-5.0+.#0+A5.*5%

%53$E.$&.#0,$F; $A0( A*.)*(0! /#*"# *+*(&%E0("06 C3.#0%$"5D

.*$( $&.#0-*20-)5(5B0)0(.A-$S0".F

RJC#&2"2\$&2'4'("2424; #.'%0/K.07

RPIJO$.;24$3%'4/2&2'4$4$3G727?#*$ J#0-*20-)5(5B0)0(.

A-$S0".$&.#0N0-0)E.0H*20-*( .#0($-.# $A0( A*."$5%)*(0+0"D

.*$( *+*)A%0)0(.06 5..#0A0-)5(0(.-*20--05%*B()0(.A$+*.*$(!

/#*"# +0A5-5.0+.#0,$F; $A0( A*.)*(0*(.$./$*(60A0(60(.)*(D

*(BA*.+*( .#0($-.# 5(6 +$E.#F

#**$ J#0+$E.# +0".*$( /*%%"$(6E".+EAA%0)0(.5-3)$C*%*M5D

.*$( $&+.-*AA06 )5.0-*5%+.$&$-)5A0-)5(0(.-*20--05%*B()0(.%$D

"5.*$( &$-.#0N0-0)E.0H*20-"#5((0%5..#0*((0-6E)A /*.#*(

.#0+$E.# +0".*$(FJ#*+/*%%0(5C%0.#0-0"$20-3$&.#05)$E(.$&

$20-CE-60(06 "$5%*( .#0-*20-"#5((0%F

#***$ R%.#$EB# .#0*)A%0)0(.5.*$( %$"5.*$( $&.#0-*20-)5(D

5B0)0(.A-$S0".*( .#0($-.# $A0( A*."$5%)*(0+0".*$( $&.#0N0-D

0)E.0H*20-#5+0L.0(606 .#0+0-2*"0%*&0$&.#0)*(*(BA*.+%$"5.06

($-.# $&.#0-*20-C$E(65-3! *.#5+5%+$-0+E%.06 *( .#0A$+.A$(0D

)0(.$&.#05625("0)0(.$&.#0"$5%)*(*(B/$-̂%*(0.$.#0+$E.#F

G5+06 $( .#0+)$$.# +E""0++*$( 5(6 +.5C%06020%$A)0(.$&.#0

,$F; $A0( A*.)*(0! .#0%$"5.*$( $&-*20-)5(5B0)0(./*%%"$(.*(D

E0.$C056SE+.06 .$.#0+$E.#! .$5A$+*.*$( (05-.#0C$E(65-3C0D

./00( .#0+$E.# 5(6 ($-.# $A0( A*."$5%)*(0+FW("0.#0*((0-

6E)A *( .#0($-.# +0".*$( #5+&$-)06 5A0-)5(0(.-*20--05%*B(D

)0(.%$"5.*$( &$-.#0N0-0)E.0H*20-! .#0-*20-"#5((0%/*%%C05%D

.0-06 $("0)$-0.$.#0A0-)5(0(.-*20--05%*B()0(.%$"5.*$( $&.#0

*((0-6E)AF

RPLJO2424; #.'%0/K.0#3$4? J#0&$E-A-$A$+06 )*(*(B

+"#0)0+&$-.#05&$-0)0(.*$(06 )5-B*(5%"$(6*.*$(+! *( "$(SE("D

.*$( /*.# .#0-*20-)5(5B0)0(.A%5(! 5-060A*".06 *( T*BFQF

!"#0)0; #T*BFa$" R""$-6*(B.$.#00L*+.*(BA-$6E".*$(

+"5%0*( .#0+$E.# 5(6 ($-.# +0".*$(+! .#0*)A%0)0(.5.*$( %$"5.*$(

$&.#0-*20-)5(5B0)0(.A-$S0".*( .#0($-.# $A0( A*."$5%)*(0

+0".*$( $&.#0N0-0)E.0H*20-*+"$(+*60-06 5+5A0-)5(0(.-*20-

-05%*B()0(.%$"5.*$(FI( %*B#.$&.#0&5"..#5..#0"$(6*.*$( $&-*20-

-05%*B()0(.*+($%$(B0-525*%5C%0! *.*+($.(0"0++5-3.$&$-)5(

*((0-6E)A +A5"0*( .#0($-.# +*60$&.#0-*20-*( $-60-.$)00..#0

A0-)5(0(.%$"5.*$( $&-*20--05%*B()0(.FJ#0)5L*)E)0L.0(.$&

)*(*(B$A0-5.*$(+5(6 .#0)*(*(BA%5( &$-.#0./$6*+.*(".+0".*$(+

*( .#0+$E.# 5(6 ($-.# 5-0"$(+.-5*(06 C3.#0C$E(65-3$&.#0-*20-

)5(5B0)0(.%$"5.*$(F

I( "$(+*60-5.*$( $&.#0"E--0(.)*(*(B+.5.E+! .#0($-.# +0"D

.*$( *+5625("*(B*( 5+$E.#0-%36*-0".*$( E(.*%*.-05"#0+.#0A$+*D

.*$( $&-*20-)5(5B0)0(.*( $-60-.$"*-"E)20(..#0+0"$(65-3

+.-*AA*(B2$%E)0.#5./$E%6 $.#0-/*+0C0B0(0-5.06 C3.#0*((0-

6E)A*(B"$20-*(B#0*B#.FJ#0/0+.D+*60+%$A0/$-̂ %*(0$&.#0

+$E.# +0".*$( #5+C00( 0L.0(606 *( $-60-.$A-0A5-0&$-.#0"$(.*(D

E5.*$( $&.#0"5A5"*.3$&.#0($-.#0-( A*."%$+E-0FJ#0+$E.# +0"D

.*$( *+5625("*(B*( .#005-%3+.5B0+/*.# .#0/0+.D+*605(6 ($-.#D

+*60+%$A06E5%/$-̂%*(0+FW("0.#0($-.#D+*60+%$A0-05"#0+.#0

+$E.# +*60$&.#0-*20-! .#0%0(B.# $&.#0/0+.D+*60+%$A0/$-̂%*(0

*+5AA-$L*)5.0%3KFa ^)FJ#0/0+.D+*60+%$A0.#0( "$(.*(E0+*( 5

($-.#/0+.0-%36*-0".*$( E(.*%.#00(6 $&)*(*(BF

!"#0)0= #T*BF[$" *̀20( .#0A0-)5(0(.-*20--05%*B()0(.

%$"5.*$( *( .#0($-.# $A0( A*."$5%)*(0+0".*$( $&.#0N0-0)E.0

H*20-5(6 .#0%5"̂$&525*%5C%0*(&$-)5.*$( -0B5-6*(B.#0"$(6*.*$(

$&-*20--05%*B()0(.! *.*+E((0"0++5-3.$&$-)5( *((0-6E)A

+A5"0$( .#0($-.# +*60$&.#0-*20-*( $-60-.$)00..#0A0-)5(0(.

%$"5.*$( $&-*20--05%*B()0(.FJ#0)5L*)E)0L.0(.$&)*(*(B$A0-D

5.*$(+5(6 .#0)*(*(BA%5( &$-.#0./$6*+.*(".+0".*$(+*( .#0+$E.#

5(6 ($-.# 5-0"$(+.-5*(06 C3.#0C$E(65-3$&.#0-*20-)5(5B0)0(.

%$"5.*$(F

I( $-60-.$565A..$.#0-02*+06 -*20-A$%*"3! 0(#5("0.#0

&%0L*C*%*.3$&.#0)*(*(BA-$B-5)! 5(6 0L.0(6 .#0-0)5*(*(B+0-2*"0

%*&0$&.#0($-.# +0".*$(! .#0A-$6E".*$( +"5%0$&.#0($-.# +0".*$(

#5+C00( 56SE+.06 .$\ Z.c3-FI( "$(+*60-5.*$( $&.#0"E--0(.+.5D

.E+$&)*(*(B$A0-5.*$(+! .#0($-.#0-( +0".*$( *+5625("*(B*( 5

+$E.#0-%36*-0".*$( E(.*%*.-05"#0+.#0A$+*.*$( $&-*20-)5(5B0D

)0(.! /#*%0.#0+$E.# +0".*$( "$(.*(E0+.$5625("0*( 5($-.#/0+.

6*-0".*$( C0&$-0.E-(*(B($-.#05+.F

!"#0)0K #T*BF:$" W("0.#0$A0( A*.)*(0#5+A0-)5(0(.

-*20--05%*B()0(."$(6*.*$(+! .#0$20-CE-60(! 5)$E(.*(B.$;<< Z.

$&-0+$E-"0+! /*%%C0-0"$20-06 &-$).#0*)A%0)0(.5.*$( %$"5.*$( $&

.#0-*20-)5(5B0)0(.A-$S0".*( .#0($-.# +0".*$( $&.#0N0-0)E.0

H*20-FJ#0%$(BD.0-)+A5.*5%%53$E.5(5%3+*+$&.#0+$E.# 5(6 ($-.#

$A0( A*."$5%)*(0+-0205%+.#5..#0N0-0)E.0H*20-"#5((0%/*.#D

*( .#0+$E.# +0".*$( 5..#0*((0-6E)A *+5( $A.*)5%%$"5.*$( &$-.#0

&$-)5.*$( $&A0-)5(0(.-*20--05%*B()0(.FJ#*+-05%*B()0(./$E%6

&5"*%*.5.0.#0.-5(+A$-.5.*$( $&60&*"*0(.)5.0-*5%+&-$).#0($-.#

+0".*$( .$.#0+$E.# +0".*$( C3E.*%*M*(B.#0($-.#D+*60+%$A0F

!"#0)0Q #T*BF\$" J#0%$"5.*$( $&.#0-*20-)5(5B0)0(.

A-$S0".*( .#0($-.# $A0( A*."$5%)*(0+0".*$( $&.#0N0-0)E.0

H*20-#5+0L.0(606 .#0+0-2*"0%*&0$&.#0)*(*(BA*.+%$"5.06 .$.#0

($-.# $&.#0-*20-C$E(65-3FN$/020-! .#0A-$S0".#5+5%+$-0+E%.06

*( .#0"$(.*(E06 *)A5".$( .#05625("0)0(.$&"$5%)*(*(B/$-̂D

*(B+.$.#0+$E.#FG5+06 $( .#0+)$$.# +E""0++*$( $&)*(*(B5(6

.#0+.5C%06020%$A)0(.$&.#0($-.# $A0( A*."$5%)*(0! .#0%$"5D

.*$( $&.#0-*20-"#5((0%/*%%"$(.*(E0.$C056SE+.06 .$.#0+$E.#F

J#*+/*%%-0+E%.*( .#0-*20-C0*(B+#*&.06 &$-.#0+0"$(6 .*)0*( .#0

%$"5.*$( (05-.#0C$E(65-3C0./00( .#0+$E.# 5(6 ($-.# $A0( A*.

"$5%)*(0+FR+.#0YE5--3/$-̂*(B+%$A0A-$B-0++0+*( 5+$E.#0-%3

6*-0".*$(! .#0*((0-6E)A &$%%$/+.#06E)A C3C0("#! .#0-0C30(D

5C%*(B.#0"-05.*$( $&5A0-)5(0(.-*20--05%*B()0(.%$"5.*$( &$-5

B*20( A0-*$6 $&A-$6E".*$(F

=; R+*5( RB-*"E%.E-5%H0+05-"# =<=Q



12;PIJ+K..04&"2424; #3$4'(@'PI '#04#2&"240

12;PLJ!"#30"04&$&2'43'%$&2'4'(.2M0."$4$;0"04&#.'B0%&

12;PNJ,%50"$&2%/2$;.$" '(&507#$&2$33$G'K&'(&50@'PI '#04#2&

"240K4/0.&5024(3K04%0'(&503'%$&2'4'(.2M0."$4$;0"04&

12;PRJO2424; 7%50"07('..2M0."$4$;0"04&

12;PTJO2424; #.'%0/K.0#3$4'(7%50"0I

12;PUJO2424; #.'%0/K.0#3$4'(7%50"0L

12;PVJO2424; #.'%0/K.0#3$4'(7%50"0N

12;P]JO2424; #.'%0/K.0#3$4'(7%50"0R

K;G5$3E >RW!"#$%>$$-6*(5.06 Z*(*(B4-$"06E-0+$&WA0( 4*.Z*(0+G5+06 $( H*20-Z5(5B0)0(.



RPNJ+'"#$.27'4'("2424; #.'%0/K.07%50"07?R"$)A5-*D

+$( $&.#0A-$6E".*$( +"5%05"-$++.#00(.*-0%*&0"3"%0$&05"#

+"#0)0*+A-0+0(.06 *( T*BFP! /#*%05"$)A5-*+$( $&.#0+.-*AA*(B

-5.*$$&05"# +"#0)06E-*(B.#0A-$6E".*$( A0-*$6 *++#$/( *(

12;P̂J+'"#$.27'4'(&50#.'/K%&2'47%$30$%.'77&5004&2.032(0%G<

%30'(0$%57%50"0

T*BF;<FJ#0A-*)5-3.0"#(*"5%A5-5)0.0-+$&05"# +"#0)05-0

A-0+0(.06 *( J5C%0; &$-"$)A5-*+$(F

12;PISJ+'"#$.27'4'(&507&.2##24; .$&2' '(0$%57%50"0/K.24;

&50#.'/K%&2'4#0.2'/

-$F30IJ+'"#$.27'4'(#.2"$.G &0%542%$3#$.$"0&0.7'(0$%57%50"0

Z5S$-A5-5)0.0- !"#0)0; !"#0)0= !"#0)0K !"#0)0Q

I(60A0(60(.)*(*(B

*( .#0($-.# 5(6

+$E.# +0".*$(+

O$*(.)*(*(B

*( .#0($-.# 5(6

+$E.# +0".*$(+

>$$-6*(5.06 )*(*(B

*( .#0($-.# 5(6

+$E.# +0".*$(+

!0"$(65-3-*20-

-05%*B()0(.)*(*(B

H5/-0"$20-5C%0"$5%2$%E)0

"

k;<

Q

.

Qa =:a Qa =:a aQ Q<K aa K\[

J$.5%+.-*AA*(B2$%E)0

"

k;<

Q

)

K

;K: =K= ;K: =K= ;[K K=\ ;a\ P<K

R20-5B0+.-*AA*(B-5.*$

"

)

K

c.

KF<K KF<K KF<< =F\:

U05-$&A*."%$+E-0 =<KP =<QK =<a; =<QQ

H0)5*(*(B(E)C0-$&-*20--05%*B()0(.

"

.*)0+ < < ; =

4-*)5-3-*20--05%*B()0(..*)0

"

3- b b b =<=:

40-)5(0(.-*20--05%*B()0(..*)0

"

3- b b =<KQ =<KK

H*20--05%*B()0(.c+.-*AA*(B2$%E)0

"

k;<

Q

)

K

b < ;; \KQ <

G5"̂&*%%"$)A-0++*$( "$5%2$%E)0&$--*20--05%*B()0(.

"

k;<

Q

.

b < P\K <

4-$6E".*$(DA0-*$6 /0*B#.06 .-5(+A$-.6*+.5("0

"

^) KFP= KFK\ KFK: KF<a

J$.5%A-$6E".*$(DA0-*$6 .-5(+A$-./$-̂

"

k;<

Q

)

K

)^)

aK\ <aP Q:\ P;\ aa< a:P Q\Q ;aa

J-5(+A$-./$-̂$&.$(+$&"$5%+.-*AA*(B

"

)

K

)^)c.

;;F\P ;<Fa\ ;<F;= \F:Q

K< Z.c3-+.5C%0A-$6E".*$( A0-*$6

"

3- ;K \ \ ;=

=< Z.c3-+.5C%0A-$6E".*$( A0-*$6

"

3- b b b P

;a Z.c3-+.5C%0A-$6E".*$( A0-*$6

"

3- b : ;; b

>$)A%0L*.3$&)*(*(B5-05+E""0++*$(

"

3- W-6*(5-3 W-6*(5-3 >$)A%0L W-6*(5-3

>$)A%0L*.3$&-*20--05%*B()0(.

"

3- b b W-6*(5-3 >$)A%0L

TJ+'4%3K72'47

J#0+.E6360%*(05.06 &$E-)*(*(BA-$"06E-0+"#0)0+&$-6*&D

&0-0(.)5-B*(5%"$(6*.*$(+FR"$)A-0#0(+*20.0"#($D0"$($)*"5+D

+0++)0(./5+"$(6E".06 &$-05"# +"#0)0! .5̂*(B*(.$5""$E(..#0

A$%*"3-0YE*-0)0(.+&$--*20--05%*B()0(.5(6 %$(BD.0-)A%5((*(BF

J#0025%E5.*$( *(6*"5.$-+0("$)A5++5(E)C0-$&+*B(*&*"5(.A5D

-5)0.0-+! *("%E6*(BA-$6E".*$( +"5%0! A-$6E".*$( +.-*AA*(B-5.*$!

-0"$20-5C%0-0+0-20+! +0-2*"0%*&0! +A5.*5%5--5(B0)0(.$&*(.0-(5%

6E)A*(B! A-$6E".*$(DA0-*$6 /0*B#.06 .-5(+A$-.6*+.5("0! 5(6

&-0*B#."#5-B0+FT$%%$/*(B5"$)A-0#0(+*20"5%"E%5.*$( 5(6 "$)D

A5-*+$( A-$"0++! .#0&$%%$/*(B"$("%E+*$(+5-0-05"#06F

#*$ I( .#0020(..#5.&E.E-0"$(6*.*$(+A0-)*.! *./$E%6 C0

A-E60(..$*)A%0)0(.5+0"$(65-3-*20--05%*B()0(.)*(*(BA-$D

B-5)FJ#*+5AA-$5"# 0(+E-0+5+)$$.# )*(*(B+E""0++*$(! 0&&0"D

.*20%3-06E"*(B.#025-*5.*$( *( A-$6E".*$( +.-*AA*(B-5.*$+5(6 52$*D

6*(B.#0E((0"0++5-3-0+#*A)0(.$&+.-*AA*(B2$%E)0+F

#**$ !#$E%6 "*-"E)+.5("0+5-*+0*( .#0&E.E-0.#5.A0-)*..#0

0+.5C%*+#)0(.$&5A0-)5(0(.-*20--05%*B()0(.%$"5.*$(! .#*+/$E%6

+0-20.$BE5-5(.00.#0E(*(.0--EA.06 5625("0)0(.$&.#0$A0( A*.F

>$(+0YE0(.%3! .#0.-5(+A$-.5.*$( 6*+.5("0+5(6 &-0*B#."#5-B0+&$-

$A0( A*.)*(0+/*%%*("-05+0! /#*"# /*%%"$(+0YE0(.%3*)A5"..#0

0"$($)*"+F

#***$ I( .#0020(..#5..#0"$(6*.*$(+6$($.A0-)*..#0-*20-

.$C0-05%*B(06! $-*&*.*+$(%3A$++*C%0.$-05%*B( .#0.-05.06 -*20-

.$.#0*((0-6E)A /*.#*( .#0($-.# +0".*$( 5.$(0.*)0! *.*+-0"$)D

)0(606 .#5.5"$$-6*(5.06 )*(*(BA-$B-5)+#$E%6 C0*)A%0)0(.06

C0./00( .#0+$E.# 5(6 ($-.# +0".*$(+FJ#*+$A.*$( A0-)*.+.#0$A.*D

!J$A5B0;P"

Q; R+*5( RB-*"E%.E-5%H0+05-"# =<=Q



"$(.5)*(5(.)5(5B0)0(.*( +$*%5(6 /5.0-" R-02*0/&O'F>#0)$+A#0-0!

=<;Q#PP$" ;P bKKF
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