
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 
h-p://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 pos;ng to another Internet site, is permi=ed 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 ac;vi;es by the author(s) of the following work or their 
employer(s) is intended or implied. 

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


d./-2.'7]2.<-"2<#5I'%2(".%&'( B#:./?27Q-/%-"2&'%# %*2I72#+

/#(&:./.'7!#/&%&:./Q#-"<2#59'3&"#'$2'%./1&<:&4/&'2<-'72"%*2

8@9Q#':24%

c&#'( =;F! ^2'>*.# BI

"

! G*2'A2'Q;I! @.&/&.'cI8F6! B&-$2&Q)9F! C-'A2&Q)9F6! &̀'(*2^;F6!

B2&/2&_;F

b"',%X-)B15&'%($)*%+,! b"',%dU9<<U! =4%'1

;J<%".:%>I1*$2 -' -"+@"+C-)%$'+$2 $2"01+%-'! +4$WIH#W"+0-B$CI1*$2 H2"01+%-'$ 0-'0$@+%'+$6)1+$*5-015)$2 0"5+")$%'+-+4$%2$-5-6%015

1'2 @-5%+%0150-")*$-.$'(%)-'B$'+152%*0%@5%'$*! 1'2 %*1' %B@-)+1'+@1)+-.+)1%'%'61@@5%$2 +15$'+*-.$'(%)-'B$'+152%*0%@5%'$*%' +4$'$A

$)1K34%*$2"01+%-'15B-2$5B1J$*1' %''-(1+%-' -' +4$+)12%+%-'15$2"01+%-'151'2 +$104%'60-'0$@+*1'2 0$'+$)*-' *+"2$'+*K34%*@1@$)1'1C

5,F$*+4$(15"$-.%'+$6)1+%'65-015)$2 0"5+")$%'+-+4$%2$-5-6%0151'2 @-5%+%0150-")*$"'2$)+4$WIH0-'0$@+! 1'2 @"+*.-)A1)2 1' $..$0+%($%BC

@5$B$'+1+%-' @1+4K

K20 A#"7<>WIH#W"+0-B$CI1*$2 H2"01+%-'$ 0-'0$@+! V-015)$2 0"5+")$! H'(%)-'B$'+152%*0%@5%'$*! O$-5-6%0151'2 @-5%+%0150-")*$

G$0$%($2" P$0$B#$)Q9! Q<Q9>>?00$@+$2" L$#)"1),:! Q<Q8

/"@@-)+$2 #,3$104%'6=-'+$'+1'2 ="))%0"5"B /,*+$B G$.-)B S)-T$0+-.

N"%F4-" S)-(%'0$%' Q<QQ #Nb[NQ<QQ<::U$' X1+")15/0%$'0$G$*$1)04 S)-T$0+

-.N"%F4-" S)-(%'0%15P$@1)+B$'+-.H2"01+%-' #c%1'T%1-T%%Q<QQ& X-K<U:$'

G$*$1)04 =$'+$).-)G$(-5"+%-'1),/@%)%+1'2 ="5+")15G$*-")0$*-.+4$=-BB"C

'%*+S1)+,-.=4%'1! b"',%X-)B15&'%($)*%+,! f$,G$*$1)04 I1*$-.!"B1'%C

+%$*1'2 /-0%15/0%$'0$*! ]%'%*+),-.H2"01+%-' #QQfGObESE;Q$' 3$104%'6

=-'+$'+1'2 ="))%0"5"B/,*+$BG$.-)B1'2 ="5+%(1+%-' S)-T$0+-.b"',%X-)B15

&'%($)*%+,%' Q<QQ #[NSEQ<QQ<<;$K

7%-'6E?X! S4PK! @)-.$**-)! )$*$1)04 .%$52*" 16)%0"5+")15)$*-")0$*1'2 $'(%C

)-'B$'+K

"

=-))$*@-'2%'61"+4-)K\$'F41-VO! B1*+$)! 5$0+")$)! )$*$1)04 .%$52*" 16)%C

0"5+")15)$*-")0$*1'2 $'(%)-'B$'+K

LMI'%"#7-:%&#'

34$WIH)$.$)*+-W"+0-B$CI1*$2 H2"01+%-'KO+A1*@)-C

@-*$2 #,+4$?B$)%01' *04-51)\%55%1BNK/@12,%' ;`:`K?.+$)

,$1)*-.2$($5-@B$'+1'2 $(-5"+%-'! +4%*$2"01+%-' B-2$41*%''-C

(1+$2 +4$+)12%+%-'15$2"01+%-' 1'2 +$104%'60-'0$@+*! $*@$0%155,

+4$$'6%'$$)%'6$2"01+%-' 0-'0$@+*! 0$'+$)%'6B-)$-' *+"2$'+*!

B-)$1++$'+%-' +-+4$10+"1541)($*+-.*+"2$'+*%' *04--5! 1'2 $'C

6%'$$)%'65%+$)10,A4$' +4$,6)12"1+$K

O' +4$@)-0$**-.01)),%'6-"++4$."'21B$'+15+1*J -.YB-)15

$2"01+%-'Y! 0-55$6$*1'2 "'%($)*%+%$*B"*+0-B#%'$%2$-5-6%015

1'2 @-5%+%015$2"01+%-' A%+4 @)-.$**%-'15+$104%'6K&*%'6+4$0-'C

0$@+-.WIH+-%''-(1+$+4$)$2 0"5+")$$2"01+%-' B-2$-.0"5+%(1C

+%'6$'(%)-'B$'+15+15$'+*%' 5-0150-55$6$*1'2 "'%($)*%+%$*! +4$

5-015)$2 0"5+")$%*-)61'%0155,%'+$6)1+$2 %'+-+4$%2$-5-6%0151'2

@-5%+%0150-")*$-.$'(%)-'B$'+152%*0%@5%'$*! 1'2 +)1'*.-)B$2 %'+-

1'$A+,@$-.4%64CD"15%+,+$104%'6)$*-")0$*KS)-B-+%'6+4$

+4-"64+-.Y$0-5-6%0150%(%5%F1+%-'Y-.$'(%)-'B$'+15$'6%'$$)%'6

0-55$6$*+"2$'+*%*4$5@."5+-0"5+%(1+$1'2 #)%'6"@ 4%64C5$($51@C

@5%$2 +15$'+*-.$0-5-6%015$'(%)-'B$'+%' +4$'$A$)1K

NMd./-2#5&'%2(".%&'( /#:./"27:-/%-"2&'%# &72#/#(+

&:./.'74#/&%&:./:#-"<2<-'72"%*28@9:#':24%

34$+4)$$0-)$@)%'0%@5$*-.+4$WIH0-'0$@+%'05"2$" -"+C

0-B$C-)%$'+$2! *+"2$'+C0$'+$)$2 1'2 0-'+%'"-"*%B@)-($B$'+!

1'2 +4$6-15%*+4$"5+%B1+$41)($*+-.*+"2$'+*Z5$1)'%'6%'

*04--5

%Q&

K

NOLM8"&2'%&'( %#A."7<#-%:#$2%# 4"#$#%2%*2&'%2(".%&#'

#5"27:-/%-"2&'%# %*2&72#/#(&:./.'74#/&%&:./-'&%0 #5%*2

:#-"<2>?+@)$*$'+! )$2 0"5+")$$2"01+%-' %*A%2$5,"*$2 %' 01)),C

%'6-"++4$+1*J -.0"5+%(1+%'6@$-@5$#,(%)+"$%' =-55$6$*1'2 "'%C

($)*%+%$*! #"+B-*+-.+4$B.-0"*-' +4$+4$B$-.Y)$2Y! *"04 1*

(%*%+%'6)$2 0"5+")15*%+$*! 4-52%'6)$2 *+-),*@$$04$*! A1+04%'6

)$2 0"5+")15B-(%$*! -)61'%F%'6)$2 0"5+")15$**1,0-55$0+%-'! 4-52C

%'6)$2 0"5+")15@1%'+%'6$M4%#%+%-'*! 1'2 2$($5-@%'6@-@"51)*0%C

$'0$-.)$2 0"5+")$K34$.-)B*-.10+%(%+%$*1)$)%04 1'2 2%($)*$!

#"+#$01"*$+4$2$@1)+B$'+*4-52%'6+4$B1)$2%..$)$'+! *"04 1*

+4$S)-@161'21P$@1)+B$'+! +4$/+"2$'+?..1%)*P$@1)+B$'+! +4$

E-"+4 V$16"$=-BB%++$$! +4$/04--5-.]1)M%*B! +4$*$0-'21),

0-55$6$*1'2 *+"2$'+1**-0%1+%-'*K!-A$($)! +4$A4-5$*04--541*

'-+$*+1#5%*4$2 15%'J16$B$041'%*B! 1'2 +4$@)10+%0$-.$2"01C

+%'6@$-@5$%' )$2 0"5+")$510J*-($)155@51''%'6! 0-BB"'%01+%-'

1'2 0--)2%'1+%-'

%9&

K?*1)$*"5+! 15+4-"64 *+"2$'+*Z@1)+%0%@1+%-'

%*4%64! +4$%)10+"15+4%'J%'61'2 $M@5-)1+%-' 1)$'-+%'C2$@+4K

&*%'6+4$0-'0$@+-.WIH+-%''-(1+$+4$)$2 0"5+")$$2"01+%-'

B-2$-.0"5+%(1+%'6$'(%)-'B$'+15+15$'+*%' 5-0150-55$6$*1'2 "'%C

($)*%+%$*%*.1(-)1#5$.-)*+)$'6+4$'%'6+4$6-156"%21'0$+-.-)B1

T-%'+.-)0$1'2 ."55,)$15%F%'6+4$%2$-5-6%0151'2 $2"01+%-'15(15"$

-.)$2 0"5+")$

%;&

K?0+%(%+%$*01' #$01))%$2 -"+1)-"'2 +4$-"+0-B$

-.104%$($B$'+*! *"04 1*A41++4$)$2 *+-),+$55*"*! A41+@-A$)

+4$$M1B@5$6%($*"*! 4-AA$2-%' 5$1)'%'6! 1'2 A41+A$'$$2 +-

PWO" ;<K;`U<;aTK0'J%K%**';`89 _̀ `<9KQ<Q8K<QK<;<?*%1' ?6)%0"5+")15G$*$1)04 Q<Q8! ;U #Q$" 8< _8Q



@1,1++$'+%-' +-%' 0-B#%'1+%-' A%+4 @)-.$**%-'155$1)'%'6! *-1*+-

.")+4$)$'41'0$+4$."'0+%-' -.01*+%'6*-"51'2 $2"01+%'6@$-@5$!

1'2 @)-B-+$+4$4%64CD"15%+,2$($5-@B$'+-.$2"01+%-' 1'2

+$104%'6K

NONMX.\&'( <%-72'%<.<%*2:2'%2"%# &$4"#32%*2:#$4"2+

*2'<&32,-./&%0 #52'3&"#'$2'%./7&<:&4/&'2<%./2'%<>X-A1C

21,*! +4$A-)52 %*$M@$)%$'0%'6"'@)$0$2$'+$2 041'6$*%' 10$'+"C

),KG$2 0"5+")$0-'+1%'*@-A$)."5*@%)%+"15@-A$)! A4%04 %*0-'2"C

0%($+-4$5@%'60-'+$B@-)1),0-55$6$*+"2$'+*$*+1#5%*4 0-))$0+

A-)52 -"+5--J! -"+5--J -' 5%.$1'2 (15"$*%' 10-B@5$M$'(%)-'C

B$'+

%8&

K34$)$.-)$! +1J%'6*+"2$'+*1*+4$0$'+$)1'2 10+%($5,$MC

@5-)%'6+4$%'+$6)1+%-' -.)$2 0"5+")$%'+-%2$-5-6%0151'2 @-5%+%015

0-")*$*%' =-55$6$*1'2 "'%($)*%+%$*%*1' %'$(%+1#5$)$D"%)$B$'+

.-)@)-B-+%'6$'(%)-'B$'+152%*0%@5%'$*+15$'+*K#%$ O+%*0-'2"C

0%($+-$'41'0%'6+4$@1+)%-+%*B-.$'(%)-'B$'+15*+"2$'+*KS1+)%C

-+%*B%*+4$$**$'+%150-)$D"15%+,-.0-55$6$*+"2$'+*KG$2! 1*+4$

#)%64+#10J6)-"'2 -.b"',%=%+,! 16)$1++")'%'60%+,! %'+$6)1+$*

b"',%Z*5-015)$2 0"5+")$%'+-@)-.$**%-'15+$104%'6! *-+41+

*+"2$'+*01' "'2$)*+1'2 +4$4%*+-),-.+4$%)-A' 5-01+%-'K!%*+-),

%*+4$#$*++$M+#--JK!%*+-),01' 6)$1+5,*+%B"51+$*+"2$'+*Z@1+)%C

-+%*B1'2 *$'*$-.*-0%15)$*@-'*%#%5%+,! 5-($+4%*)$2 51'2 B-)$!

1'2 5$1)' @)-.$**%-'15J'-A5$26$*+$12.1*+5,KS)-+$0+%'6b"',%Z*

$0-5-6%015$'(%)-'B$'+A%+4 A41+A$41($5$1)'$2 %*+4$0-'0)$+$

)$15%F1+%-' -.+4$."'21B$'+15+1*J -.Y0"5+%(1+%'6@$-@5$#,(%)C

+"$YK#%%$ O+%*0-'2"0%($+-$'41'0%'6+4$*@%)%+-.*+)"665$-.$'C

(%)-'B$'+15*+"2$'+*K?.+$)+4$b"',%=-'.$)$'0$A1**"00$**."55,

0-'($'$2 %' ;`9d! +4$=-BB"'%*+S1)+,-.=4%'1#=S=$ .-"64+

41)2 1'2 $M@$)%$'0$2 +4$#1++5$*-.+4$=)-**%'6=4%*4"%G%($).-)

L-")3%B$*1'2 +4$g%0+-),1+V-"*41' S1**! 1'2 "@4$52 +4$*@%)%+

-.Y.%)B.1%+4! *$$J%'6+)"+4 .)-B.10+*! %'2$@$'2$'0$! 2$B-0)10,

1'2 "'%+,Y! 1'2 .%'155,A-' +4$(%0+-),-.+4$V-'6]1)04KI$C

01"*$$'(%)-'B$'+152%*0%@5%'$*'$$2 +-.10$@-55"+$2 1%)! A1+$)!

*-%51'2 *-5%2 A1*+$! *-B$+%B$*+4$A-)J%'6$'(%)-'B$'+%*A-)*$!

1'2 +4$@)-.$**%-'15*J%55*'$$2$2 1)$*+)-'6$)! +4$-#*$)(1+%-'

1'2 +)$1+B$'+0,05$%*5-'6$)! %' -)2$)+-B1J$6)$1+@)-6)$**%'

+4$@)-.$**%-'! +-J$$@ +4$+A-#-++-B5%'$*-.$0-5-6,1'2 2$($5C

-@B$'+! A$B"*+.%)B5,#$5%$($+41+$'(%)-'B$'+152%*0%@5%'$*1)$

+4$B-*+%B@-)+1'+KW'5,#,01)),%'6.-)A1)2 +4$*@%)%+-.1)2"-"*

*+)"665$! @)$@1)%'6.-)1@)-+)10+$2 A1)1'2 )$15%F%'6+4$"'%+,-.

J'-A5$26$1'2 @)10+%0$01' A$A%' +4$#1++5$-.$0-5-6%015$'(%C

)-'B$'+@)-+$0+%-'K#%%%$ O+%*0-'2"0%($+-$'41'0%'6+4$%''-(1C

+%($*@%)%+-.*+"2$'+*B1T-)%'6%' $'(%)-'B$'+K34$6)$1+'$**-.

+4$b"',%=-'.$)$'0$5%$*%' +4$.10++41+%+0)%+%0%F$2 +4$@)$(%-"*

$))-'$-"*5%'$1'2 )$C$*+1#5%*4$2 +4$0-))$0+5$12$)*4%@ +4)-"64

2$B-0)1+%00$'+)15%*B! A4%04 %*10-'0)$+$B1'%.$*+1+%-' -.+4$/%C

'%0%F1+%-' -.]1)M%*B1'2 1#-52 %''-(1+%-' -.+4$=-BB"'%*+S1)C

+,-.=4%'1K&'2$)+4$#10J6)-"'2 -.'$A$'6%'$$)%'6! $'(%)-'C

B$'+152%*0%@5%'$*1)$)$D"%)$2 +-#$#$++$)0)-**C%'+$6)1+$2 A%+4

%'.-)B1+%-' +$04'-5-6,! #%-5-6%015*0%$'0$1'2 -+4$)%'2"*+)%$*!

A4%04 @"+* .-)A1)2 4%64$) )$D"%)$B$'+* .-) $'(%)-'B$'+15

*+"2$'+*! 1'2 15*-)$D"%)$*+4$B+-41($*+)-'6%''-(1+%($0-'C

*0%-"*'$**1'2 1#%5%+,! A4%04 1)$'$0$**1),.-)$'6%'$$)%'6

*+"2$'+*! 1'2 +-21)$+-.10$04155$'6$*1'2 @"+.-)A1)2 '$A%2$1*

1'2 B$1*")$*+-*-5($@)10+%015@)-#5$B*K

NOPM].\&'( :#'%&'-#-<&$4"#32$2'%%# 4"#$#%2%*27232/+

#4$2'%#5/#:./"27:-/%-"./"2<#-":2<>L)-B+4$)$(-5"+%-'1),

A1),$1)*+-+4$'$A$)1-.*-0%15%*BA%+4 =4%'$*$041)10+$)%*+%0*!

)$2 0"5+")15)$*-")0$*41($#$$' @1**$2 2-A' .)-B6$'$)1+%-' +-

6$'$)1+%-'! 1'2 5-015)$2 0"5+")$41*1@)-.-"'2 1'2 51*+%'6%BC

@10+-' 5-015@$-@5$! 1'2 %+%*15*-1' %'2%*@$'*1#5$*@%)%+"15

A$15+4 +-@)-B-+$+4$0"))%0"5"B)$.-)B%' 0-55$6$*1'2 "'%($)*%C

+%$*

%d&

KG$2 %*+4$B-*+2%*+%'0+%($")#1' #10J6)-"'2 1'2 +4$B-*+

@)-.-"'2 0"5+")154$)%+16$-.b"',%=%+,K=-55$6$*+"2$'+*%' b"',%

*+"2,1'2 5%($-' +4%*)$2 51'2K34)-"64 +4$0-B#%'1+%-' -.)$2

0"5+")$1'2 @)-.$**%-'15+$104%'6! 1'2 +4$-)61'%0%'+$6)1+%-' -.

%2$-5-6%0151'2 @-5%+%0150-")*$*! A$01' )$0$%($+4$$2"01+%-' -.

b"',%)$2 0"5+")$1+05-*$)1'6$! 41($-")-A' "'2$)*+1'2%'6-.

5-015)$2 0"5+")$! 1'2 .5-AA%+4 +4$#5--2 '-")%*4$2 #,)$2 0"5C

+")$K?++4$*1B$+%B$! 0-55$6$*+"2$'+*%' +4$'$A$)1A%55"*$

(1)%-"*12(1'0$2 +$04'-5-6%$*1'2 1(1'+C61)2$0-'0$@+*+-$')%04

1'2 %B@)-($+4$)$2 0"5+")$A%+4 +4$+%B$*! *-1*+-.")+4$)@1**

-' +4$)$2 0"5+")$K?5*-! +1J%'6b"',%G$2 ="5+")15/%+$1*+4$

@)10+%0$#1*$-.$'(%)-'B$'+152%*0%@5%'$*01' '-+-'5,$'41'0$

@)-.$**%-'15*J%55*1'2 J'-A5$26$! #"+15*-$..$0+%($5,@)-+$0+)$2

0"5+")15)$*-")0$*K34$@)10+%0$#1*$-.$'(%)-'B$'+150-55$6$

*+"2$'+**4-"52 0-B#%'$A1+$)! *-%5! 61*1'2 *-5%2 A1*+$+-01)),

-"+)$*$1)04! %'(-5(%'651)6$C*015$$'+$)@)%*$*! *$A16$+)$1+B$'+

@51'+*! 51'2.%55*! B%'$*1'2 *"))-"'2%'61)$1*! A4%04 1)$#1*%015C

5,%' +4$*"#")#*-))")151)$1*K34%*01' '-+-'5,$'0-")16$

*+"2$'+*+-#$++$)@1)+%0%@1+$%' +4$@)-+$0+%-' -.)$2 0"5+")15*%+$*!

#"+15*-#$++$)@)10+%0$+4$0-'0$@+-.Y05$1)A1+$)*1'2 6)$$'

B-"'+1%'*1)$1*6--2 1*B-"'+1%'*-.6-52 1'2 *%5($)Y+4)-"64

$'(%)-'B$'+15B-'%+-)%'61'2 $0-5-6%015B1'16$B$'+! 1'2 .")+4$)

@)-+$0+1'2 @"#5%0%F$b"',%Z*)$2 0"5+")15)$*-")0$*K34$@)-B-C

+%-' 1'2 "*$-.+4$)$*"5+*A%556)$1+5,%B@)-($*+"2$'+*Z@1)+%0%@1C

+%-' 1'2 $'+4"*%1*B.-)5$1)'%'6K

PMI$4/2$2'%.%&#'4.%*#5&'%2(".%&'( /#:./"27:-/+

%-"2&'%# &72#/#(&:./.'74#/&%&:./:#-"<2<-'72"%*2

8@9:#':24%

POLMI'%2(".%&'( "27:-/%-"./"2<#-":2<&'%# %*2%./2'%%".&'+

&'( 4"#(".$>I1*$2 -' +4$0-'0$@+-.WIH$2"01+%-'! b"',%

X-)B15&'%($)*%+,0-B#%'$2 +4$041)10+$)%*+%0*-.)$2 0"5+")15)$C

*-")0$*%' b"',%+-%B@)-($+4$+15$'++)1%'%'6@)-6)1B-.$'(%)-'C

B$'+152%*0%@5%'$*KO+#)-J$2-A' +4$+)1%'%'6-#T$0+%($*1'2 6)12C

"1+%-' )$D"%)$B$'+*! $*@$0%155,+4$%2$-5-6%0151'2 @-5%+%015-#T$0C

+%($*K=-B#%'%'6+4$-)$+%015+$104%'6! @)10+%015+$104%'6! @)-.$*C

*%-'15@)10+%0$1'2 @)10+%015D"15%+,2$($5-@B$'++)1%'%'6A%+4 )$2

0"5+")1510+%(%+%$*! b"',%X-)B15&'%($)*%+,*4-"52 $*+1#5%*4 *,*C

+$B1+%00"))%0"5"B! @)10+%0$1'2 @)10+%0151**$**B$'+B$+4-2*!

+)1%' *+"2$'+*+-B$$++4$6)12"1+%-' )$D"%)$B$'+*-.5-(%'6+4$%)

@-*+*! 2$(-+%'6+4$B*$5($*+-+4$%)A-)J! *"#T$0+100-B@5%*4B$'+

;87%-'6E?X09&%=g15"$1'2 ]$1*")$*-.O'+$6)1+%'6V-015G$2 ="5+")$%'+-+4$O2$-5-6%0151'2 S-5%+%015=-")*$-.H'(%)-'B$'+15P%*0%@5%'$*"'2$)+4$WIH=-'0$@+



1'2 21)%'6+-%''-(1+$! 1'2 +)1%' 1@@5%$2 +15$'+*A4-1)$A%55%'6+-

*+1,! 6-+-)")151)$1*! 1'2 1)$@)10+%015K

PONM9<%.J/&<*&'( . /#:./"27:-/%-"2%2.:*&'( "2<#-":2/&+

J"."0 &'E-'0&>b"',%X-)B15&'%($)*%+,! 6"%2$2 #,+4$-"+C

0-B$-.Y%'4$)%+%'6+4$)$2 6$'$1'2 +$55%'6A$55+4$*+-),-.

b"',%Y! 41*-)61'%F$2 1+$1B-.$M@$)+*+-0-B@%5$+4$*@$0%15

+$M+#--J**"04 1*G"1< H&('2 84#(#91'2 G"1< H&('2 84#(#9&15

!"190*4"(&()!"%%0<089650193Y+4)-"64 $M01(1+%'61'2 %'4$)%+%'6

+4$)$2 0"5+")15)$*-")0$*-.b"',%! 1'2 41*0-B@%5$2 051**%01501C

*$*-.)$2 0"5+")15$2"01+%-'! +4"*@)-(%2%'6@)-.$**%-'15+$104$)*K

P%..$)$'++$104%'601*$*01' #$*$5$0+$2 100-)2%'6+-2%..$)$'+

0-")*$*K

POPMI$4"#3&'( %*2&72#/#(&:./.'74#/&%&:./.J&/&%0 #5%2.:*+

2"<#5<42:&./&>27:#-"<2<>#%$ O+%*'$0$**1),+-0"5+%(1+$+4$

%2$-5-6%0151'2 @-5%+%0150-'*0%-"*'$**-.+$104$)*-.*@$0%15%F$2

0-")*$*K34$0-")*$-.%2$-5-6%0151'2 @-5%+%015$2"01+%-' %*1' %BC

@-)+1'+@1)+-.+4$0"5+%(1+%-' -.1@@5%$2 +15$'+*K#%%$ O+%*'$0$*C

*1),+-*+)$'6+4$' +4$)$2 0"5+")$+)1%'%'6.-)+$104$)*-.*@$0%15C

%F$2 0-")*$*Kb"',%X-)B15&'%($)*%+,B1J$*."55"*$-.+4$

*04--5Z*4%64C5$($5*0%$'+%.%0)$*$1)04 @51+.-)B! +4$0-55$6$Z*J$,

)$*$1)04 #1*$-.4"B1'%+%$*1'2 *-0%15*0%$'0$*-.+4$]%'%*+),-.

H2"01+%-' #+4$#1*$-.+4$G$*$1)04 =$'+$).-)+4$G$(-5"+%-'1),

/@%)%+1'2 ="5+")15G$*-")0$*-.+4$=-BB"'%*+S1)+,-.=4%'1$!

+4$)$2 051**%01)+$2"01+%-' 2$B-'*+)1+%-' #1*$1'2 -+4$)@51+C

.-)B*! +-%B@)-($+4$%2$-5-6%0151'2 @-5%+%0151#%5%+,-.+$104$)*-.

*@$0%15%F$2 0-")*$*#,01)),%'6-"+)$6"51))$2 0"5+")$+$104%'6

1'2 )$51+$2 10+%(%+%$*K#%%%$ O''-(1+%($+$104%'6B$+4-2*K3$104C

$)*$M@51%' +4)-"64 B%0)-C(%2$-! /"@$)/+1)#=41-M%'6$! )1%'

051**)--B! 09'=! "*%'6gG+$04'-5-6,! 0-B#%'%'6(%)+"151'2 )$15C

%+,! *-+41+*+"2$'+*01' B1J$SS30-B#%'$2 A%+4 )$2 0"5+")$+-

@"#5%0%F$! *-1*+-104%$($."55%2$-5-6%0151'2 @-5%+%0150-($)16$-.

+4$0-")*$*K

PORM!"#$#%&'( %*2#"(.'&:&'%2(".%&#'#52'3&"#'$2'%./7&<+

:&4/&'2%2.:*&'( .'7"27:-/%-"2>L%)*+5,! 100-)2%'6+-+4$041)C

10+$)%*+%0*-.$'(%)-'B$'+152%*0%@5%'$0-")*$*1'2 +4$6-15-.$2"C

01+%'6@$-@5$! %+%*)$0-BB$'2$2 +-*,*+$B1+%0155,051**%.,+4$

*@$0%15%F$2 0-")*$*! 2$$@5,$M01(1+$+4$%2$-5-6%0151'2 @-5%+%015

$5$B$'+*%' 2%..$)$'++,@$*-.0-")*$*! 1'2 %'+$6)1+$+4$)$2 0"5C

+")$K34$*$0-'2 %*+-6"%2$*+"2$'+*+-@1)+%0%@1+$%' +4$YO''-(1C

+%-'! =)$1+%(%+,1'2 H'+)$@)$'$")*4%@Y=4155$'6$! =4155$'6$="@

1'2 -+4$)10+%(%+%$*! *-+41+*+"2$'+*01' .5$M%#5,"*$+4$%)@)-.$*C

*%-'15J'-A5$26$! -)61'%0155,%'+$6)1+$+4$)$2 0"5+")$! 1'2 0-BC

#%'$+4$-),A%+4 @)10+%0$K

!"#"$"%&"'

%;& \?XNSKG$*$1)04 -' +4$@)10+%015$2"01+%-' B-2$-.)$2 0"5+")$%'

4%64$)(-01+%-'150-55$6$*#1*$2 -' WIH0-'0$@+%[&K=-BB"'%01+%-' -.

g-01+%-'15H2"01+%-'! Q<QQ#R$" :: _R8K#%' =4%'$*$$K

%Q& VObEK?'15,*%*-' +4$)$*"5+*C-)%$'+$2 0-'0$@+-.$'6%'$$)%'6$2"01+%-'

@)-.$**%-'15100)$2%+1+%-'%[&K=4%'1!%64$)H2"01+%-'! Q<;8#;:$" : _

;<K#%' =4%'$*$$K

%9& VO![K?'15,*%*-.+4$@1+4 -.@)10+%015$2"01+%-' %' 0-55$6$*1'2 "'%($)C

*%+%$*%' +4$'$A$)1%[&KO2$-5-6%015̂ 34$-)$+%015H2"01+%-'! Q<Q;#R$"

;<R _;;;K#%' =4%'$*$$K

%8& ]HXNV!K?@@5%01+%-' -.)$2 0"5+")$%' +4$+$104%'6-.$'(%)-'B$'+15

2$*%6'%[&KH2"01+%-'15O'.-)B1+%F1+%-' L-)"B! Q<Q;! d#R$" ;Q: _;QRK

#%' =4%'$*$$K

%d& VOGI! L?X7LK?@@5%01+%-' -.)$2 0"5+")15)$*-")0$*%' +4$@)10+%015

+$104%'6-.%2$-5-6%0151'2 @-5%+%0150-")*$%' 0-55$6$*1'2 "'%($)*%+%$*"'C

2$)+4$0-'0$@+-.WIH%[&K/0%$'0$=-"'0%5! Q<QQ#;R$" RQ _R8K#%'

=4%'$*$$

!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!

K

#L)-B@16$9`$

%9& V&W=E! \?XNcKG$*$1)04 -' +4$2$($5-@B$'+*+1+"*! @)-#5$B*1'2

0-"'+$)B$1*")$*-.%'+$6)1+%-' -.@)-2"0+%-' 1'2 $2"01+%-' %' 1@@5%01+%-'C

-)%$'+$2 "'2$)6)12"1+$"'%($)*%+%$*%' !"'1' S)-(%'0$%[&K=-'+$B@-)1),

H2"01+%-' L-)"B! Q<Q<! #U$" RU _̀ UK#%' =4%'$*$$K

%8& =!HX!V! ]?=! b!?XN!c! 09&%=G$*$1)04 1'2 @)10+%0$-' +4$

0-'*+)"0+%-' B-2$-.$'6%'$$)%'6@)-.$**%-'1505"*+$)"'2$)+4$#10JC

6)-"'2 -.+)1'*.-)B1+%-' 1'2 2$($5-@B$'+" 31J%'6+4$0-'*+)"0+%-' -.

6)$$' $0-5-6%015@)-.$**%-'1505"*+$)%' !$#$%X-)B15&'%($)*%+,.-)X1C

+%-'15%+%$*1*1' $M1B@5$%[&K=-'+$B@-)1),=4$B%015G$*$1)04! Q<;`

#`$" d: _U<K#%' =4%'$*$$K

%d& \&![! =!HXNcG! b!W&!! 09&%==-'*+)"0+%-' -.@)10+%015+$104%'6

@51+.-)B.-)@)-2"0+%-' @)10+%0$%' $'(%)-'B$'+15$'6%'$$)%'6*@$0%15+,

A%+4 041)10+$)%*+%0*-.04$B%015%'2"*+),1'2 6$-5-6%015)$*-")0$*C+1J%'6

@4-*@4-6,@*"BC@4-*@4-)"* +1%5%'6* 0-B#%'$2 +)$1+B$'+ @)-2"0+%-'

@)-0$**1*1' $M1B@5$%[&K/1.$+,1'2 H'(%)-'B$'+15H'6%'$$)%'6! Q<QQ!

Q`#d$" QdU _QUQK#%' =4%'$*$$K

%U& \HO3! b!?XN!EKG$*$1)04 1'2 @)10+%0$-' +)1%'%'6B-2$-.21+1*0%C

$'0$1'2 #%621+1+$04'-5-6,@)-.$**%-'15*#1*$2 -' $'6%'$$)%'6$2"01+%-'

@)-.$**%-'150$)+%.%01+%-'%[&K[-")'15-.b4-'6,"1' O'*+%+"+$-.3$04'-5-C

6,! Q<Q9! 98#d$" QR _9<! d<K#%' =4%'$*$$K

Q8 ?*%1' ?6)%0"5+")15G$*$1)04 Q<Q8


