
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/


*44"&.#(4B/.%(7")R(%3#().'"C%(L.'$)01"+",(23").(48%""#

Z/'$)U>! F'$(;/Z*! </$(,/)U6*B! @"/9/)Q6*B! Q'")79/$)7 <>

!

9&''3:3&(Z,(3#$,30$3-! W%/&_,0:10,23+-,45! W%/&_,0:b6B8B!! 9%,0/

AJ#.%$&.Cd,4+/430,4+&:30 /0= /..&0,*.0,4+&:30 /+34%3./,0 0,4+&:30 (&+.-/G-&+G3= G54+33-(+&.-&,'! /0= 4%35%/23-,:0,(,$/04'5=,((3+I

304D%5-,&'&:,$/'+3:*'/4,&0 3((3$4-&0 4+33-" 4+33-$/0 /'-&/G-&+G -&.3-&'*G'3&+:/0,$0,4+&:30 $&.D&*0=-! -*$% /-*+3//0= /.,0&/$,=-"

)+33--*DD',3= L,4% -,0:'3/..&0,*.0,4+&:30 &+0,4+/430,4+&:30 L,''%/23%,:%3+D%&4&-504%3-,-! /0= 4%3D+&.&4,&0 3((3$4&(.,E3= 0,4+&:30

-&*+$3-&0 4+33D%&4&-504%3-,-,--4+&0:3+"<0J5.3-D'/5/0 ,.D&+4/04+&'3,0 4%3.34/G&',-.&(4+33-")%3K3530J5.3-&(0,4+&:30 .34/G&',-.

,0$'*=30,4+/43+3=*$4/-3! .-/0! L%,$% /((3$44%3.34/G&',-.&(4+33-4%+&*:% =,((3+304+3-D&0-3-&(K3530J5.3-4&2/+,&*-0,4+&:30 (&+.-")%3

,0D*4&(=,((3+3040,4+&:30 (&+.-$%/0:3-4%3$&04304&(.,03+/'3'3.304-,0 4+33-/0= 4%30 /((3$4-4%3:+&L4% &(4+33-"U,((3+3040,4+&:30 (&+.-

%/23-,:0,(,$/04=,((3+30$3-,0 4%3:+&L4% /0= .34/G&',$D+&$3--3-&(4+33-! L%,$% ,0 4*+0 %/23=,((3+304D%5-,&'&:,$/'3((3$4-&0 D'/04-"#323+/'

K35,--*3-,0 4%3(*4*+3+3-3/+$% &0 0,4+&:30 0*4+,4,&0 /0= D%5-,&'&:5&(4+33-/+3=,-$*--3="

K"; L(%0#Cd,4+&:30 (&+.! V+&L4%! a,&./--! ;%&4&-504%3-,-! d,4+&:30 .34/G&',-.

N3$3,23=# O*:*-4!8! 686!CCO$$3D43=# @$4&G3+!8! 686!

#*DD&+43= G5d/4,&0/'d/4*+/'#$,30$3̂ &*0=/4,&0 &(9%,0/$>!678B7X%" 4%3

;+&2,0$,/';+&H3$4&(#D3$,/'̂&*0=/4,&0 (&+#$,30$3/0= )3$%0&'&:5M00&2/4,&0

9*'4,2/4,&0 &(10,23+-,45#4*=304-,0 V*/0:=&0:$ #6868!8bR88X6%" 4%3d/I

4,&0/';+&H3$4&(#D3$,/'̂&*0=/4,&0 (&+#$,30$3/0= )3$%0&'&:5M00&2/4,&0 9*'I

4,2/4,&0 &(10,23+-,45#4*=304-,0 V*/0:=&0:$6868!8bR888P%" 9̀',.G,0:

;'/00,0:̀ ;+&H3$4&(#D3$,/'̂&*0=/4,&0 (&+#$,30$3/0= )3$%0&'&:5M00&2/4,&0

9*'4,2/4,&0 &(10,23+-,45#4*=304-,0 V*/0:=&0:$D=H%6868G8BX8%"

c,%/0 #1! *0=3+:+/=*/43! 30:/:3= ,0 G,&-$,30$3"

!

9&++3-D&0=,0:/*4%&+"9%30:E,/0:Y1! D+&(3--&+! 30:/:3= ,0 4%3+3-3/+$%

&(D'/04-4+3--D%5-,&'&:5! /+G&+,$*'4*+3D%5-,&'&:5! /0= $,4+*-D&-4%/+23-4

D%5-,&'&:5"

<=,4&+,/'@((,$3<I./,'# /-,//+]!B>"$&.

?M5).%(0-&./()

O-4%3.&-4=3./0=3= .,03+/'0*4+,304=*+,0:D'/04:+&L4%

/0= =323'&D.304! 0,4+&:30 $/0 D/+4,$,D/43,0 D+&43,0! 0*$'3,$/$,=

/0= $3''L/''$&.D&-,4,&0 /0= 4%3-504%3-,-&(&+:/0,$.&'3$*'3-

-*$% /-30J5.3-! %&+.&03-! /0= 2,4/.,0-! /0= ,-/G/-,$3'3.304

4%/4D/+4,$,D/43-,0 D'/04-3$&0=/+5.34/G&',-./0= -,:0/'4+/0-I

=*$4,&0 -*G-4/0$3-

&>'

"M4%/-/0 ,.D&+4/04D%5-,&'&:,$/'+3:*'/4,&0

(*0$4,&0 ,0 4%3D+&$3--&(D'/04',(3/$4,2,4,3-";'/04-+3_*,+3.&+3

0,4+&:30 4%/0 &4%3+3'3.304-")%3./,0 (*0$4,&0 &(0,4+&:30 ,-4&

D+&.&43D'/0423:34/4,23:+&L4%! ,.D+&23D%&4&-504%34,$$/D/$,45!

/0= 30-*+3,4-0&+./':+&L4% /0= =323'&D.304"O44%3-/.34,.3!

0,4+&:30 ,-/'-&4%3./,0 -*G-4/0$34%/4D'/5-/$/4/'54,$+&'3,0 4%3

D%5-,&'&:,$/'.34/G&',-.&(D'/04-"<E$3D44%/4-&.3D'/04-(,E4%3

0,4+&:30 ,0 4%3/4.&-D%3+3/-/0,4+&:30 -&*+$3G50,4+&:30I(,E,0:

.,$+&&+:/0,-.-! .&-4D'/04-/G-&+G /0= *-3&+:/0,$/0= ,0&+:/0,$

0,4+&:30 ,0 4%3-&,'

&! e6'

")%3./,0 0,4+&:30 (&+.-/G-&+G3= G5

D'/04-/+30,4+/430,4+&:30 $d@

e

>

Id% /0= /..&0,*. 0,4+&:30

$d\

j

X

Id%")%35$/0 /'-&/G-&+G -&.3-&'*G'3&+:/0,$0,4+&:30

$&.D&*0=-! -*$% /-*+3//0= /.,0&/$,=-"U,((3+304(&+.-&(0,I

4+&:30 %/23-,:0,(,$/04=,((3+30$3-,0 4%33((3$4&0 D'/04:+&L4% /0=

D%5-,&'&:,$/'.34/G&',$D+&$3--3-! L%,$% ,0 4*+0 %/23=,((3+304

D%5-,&'&:,$/'3((3$4-&0 D'/04-"O4D+3-304! 4%3+3-3/+$% &0 4%3

3((3$4-&(0,4+&:30 &0 D'/04-,-./,0'5(&$*-3= &0 $+&D-! /0= 4%3+3

,-23+5',44'3+3-3/+$% &0 4+33-"\&L323+! ,4%/-/44+/$43= /44304,&0

,0 +3$30453/+-/0= %/-./=3$3+4/,0 D+&:+3--"a/-3= &0 4%3=,((3+I

3043((3$4-&(0,4+&:30 (&+.-&0 =,((3+3044+33-D3$,3-! 4%33((3$4-&(

0,4+&:30 /0= ,4-(&+.-&0 4%3:+&L4% /0= =323'&D.304&(4+33-

G/-3= &0 4%3+34+,32/'&(9%,0/d/4,&0/'S0&L'3=:3d34L&+K

$9dSM% =/4/G/-3+3-&*+$3-L3+3/0/'5J3= 4&=33D'5*0=3+-4/0=

/0= 3E3+44%3D&4304,/'D%5-,&'&:,$/'/0= 3$&'&:,$/'(*0$4,&0-&(

4+33-! (*+4%3+30+,$% 4%34%3&+5&(4+330*4+,4,&0 ./0/:3.304/0=

D+&.&434%3-*-4/,0/G'3=323'&D.304&((&+3-4+5D+&=*$4,&0"

DMU2"&/"#(4.%""#/)+(,+"0

O4D+3-304! 4%3+3/+3./05-4*=,3-&0 4%33((3$4-&(0,4+&:30

(&+.-&0 D'/04-! G*4.&-4&(4%3. /+3&0 4%33((3$4-&($+&D

:+&L4%! /0= 4%3+3/+3(3L-4*=,3-+3'/43= 4&4%33((3$4-&0 4+33-"M0

+3$30453/+-! 4%33((3$4-&(0,4+&:30 (&+.-&0 4+33-%/23/44+/$43=

/44304,&0! /0= -&.3D+&:+3--%/-G330 ./=3"M0 9%,0/! 4%33((3$4

&(0,4+&:30 (&+.-&0 4%3:+&L4% &($,4+*-+&&4-L/-(,+-4-4*=,3= ,0

!PP8! L%,$% ,-4%3G3:,00,0:&(4%3-4*=5&0 4%33((3$4&(0,4+&:30

(&+.-&0 4%3:+&L4% /0= =323'&D.304&(4+33-")/G'3! -%&L-4%3

$%/0:3-,0 4%30*.G3+&(9%,03-3=&$*.304-&0 4%33((3$4-&(0,I

4+&:30 (&+.-&0 4%3:+&L4% /0= =323'&D.304&(4+33-"O4&4/'&(bR

D/D3+-%/23G330 D*G',-%3= -&(/+! &(L%,$% 4%30*.G3+L/-4%3

'/+:3-4,0 68!P! *D 4&!8")%30*.G3+&(=&$*.304-,-$*++304'5

,0$+3/-,0:53/+G553/+"O4D+3-304! 4%3./,0 4+33-D3$,3--4*=,3=

/+343/4+33-! $,4+/0:3/0= ;,0:5,-L33443/! /0= .&-4&(4%3+3I

-3/+$% &GH3$4-/+33$&0&.,$4+33-D3$,3-")/G'36 ,-/-*../+5&(

4%33E,-4,0:+3-3/+$% &0 4%33((3$4-&(0,4+&:30 (&+.-&0 4%3:+&L4%

/0= =323'&D.304&(=,((3+3044+33-")%3+3/+3!B 4+33-D3$,3-")%3

0*.G3+&(+3'/43= =&$*.304-&0 43/4+33-/0= 43/I&,'4+33-,-4%3

'/+:3-4! /0= 4%3+3/+3/'-&=&$*.304-&0 +/+34+33-D3$,3-=,-4+,G*I

43= ,0 4%30&+4% -*$% /-:,0K:&/0= +3= D,03"

O-,/0 O:+,$*'4*+/'N3-3/+$% 686!! !> $!8%# 7! e7b U@M# !8"!PB8!fH"$0K,",--0!PX> ePP8>"686!"!8"8!X



8$J,"?MQ'$)7"#/).'")-3J"%(4Q'/)"#"0(&-3").#().'""44"&.#(4

)/.%(7")4(%3#().'"7%(L.'$)00"+",(23").(4.%""#

c3/+ d*.G3+&(9%,03-3=&$*.304- ;+&D&+4,&0

#

i

!PP! e6888 8 8

688! e688b 8 8

688B e688R 7 !6"!

688P e68!6 R !>"R

68!> e68!b P !b"b

68!B e68!R !B 67"B

68!P e686! !R >!"8

)&4/' bR !88"8

IM*44"&.#()7%(L.'$)0J/(3$##

d,4+/430,4+&:30 /0= /..&0,*.0,4+&:30 /+34%3./,0 (&+.-

&(0,4+&:30 /G-&+G3= G5D'/04-";'/04-%/23=,((3+304+3-D&0-3-4&

=,((3+304(&+.-&(0,4+&:30 0*4+,4,&0 ,0 4%3:+&L4% 302,+&0.304"

U,((3+304(&+.-&(0,4+&:30 %/23.&+3-,:0,(,$/043((3$4-&0 2/+,&*-

.&+D%&'&:,$/',0=,$/4&+-&(D'/04-"#*0 ?,0%&0:T-+3-3/+$% &0 $,4I

+/0:3-%&L-4%/44&4/'0,4+/43I0,4+&:30 $*'4,2/4,&0 ,-G3443+4%/0 4&I

4/'/..&0,*.I0,4+&:30 $*'4,2/4,&0! /0= $,4+/0:3,-/D'/044%/4

',K3-0,4+/430,4+&:30

&>'

"?/Q,/0 .-(*0(&*0= 4%/4'&_*/4',K3-/.I

.&0,*.&G2,&*-'5! /0= 4%3/..&0,*.0,4+&:30 /G-&+G3= G5'&_*/4

+&&4-,-.&+34%/0 0,4+/430,4+&:30

&X'

"

8$J,"DMU-33$%; (4.'""9/#./)7 %"#"$%&'().'""44"&.#(4)/.%(7")4(%3#().'"7%(L.'$)00"+",(23").(40/44"%")..%""#

d&" Z/4,0 0/.3&(D'/04- V30*-/0= (/.,'5

A*/04,45&(

=&$*.304-

;*G',-%3= 53/+

! M(*E6$E8.$.%6"62/+"<.%)6$(%.%6"6V"W"A,/0 g["\"#%/& M(*E6! N&-/$3/3 b 6887! 688R!68!X! 68!8

6 J"%D)9A"*9A( Z" J"%D)9! V,0K:&(/.,'5 > 6887! 68!P

> +(<8-9-$./( (/E<"%(-( U3$03" +(<8-9-$./(! d5--/$3/3 > 688R! 68!P

X +(<.**"( 6"%.%6"6$Z"% @"S4J3" +(<.**"(! 9/.D4&4%3$/ P 688P! 68!8! 68!>! 68!R! 68!P! 6868

b M9,E6(*A( Z" M9,E6! ?&+/$3/3 X 68!8! 68!b! 68!7! 68!8

B [E)*(%6,.)"( Z" [E)*(%6! Q*:'/0=/$3/3 > 68!>! 6868! 686!

7 +E%%"%)$(<"( *(%/.9*(-( $Z/.G"% \&&K" +E%%"%)$(<"(! )/E&=,/$3/3 X 68!X! 68!R! 6868

R 9,4+/0:3 F9%/",E6! N*4/$3/3 B 68!b! 68!B! 68!7

P +(<.**"( 9*."=.,( OG3'" +(<.**"(! 9/.D4&4%3$/ > 68!B! 68!P

!8 I(,"\)<.*"%""$N*D+"% S*J30" I(,"\! ;,0/$3/3 ! 68!7

!! F98E*E6l\"(9$.")"#"\L/0:gZ,/0:,0 a*''"a&4"N3-" F98E*E6! #/',$/$3/3 6 68!R

!6 U9;.%"( (/.,A( Z,0='" U9;.%"(! N%/.0/$3/3 ! 68!R

!> L.-E*( 8*(-&8$&**( #*K/$J32 L.-E*(! a34*'/$3/3 ! 68!P

!X F"%E6D9,(".%6"6#,3G&'= gW*$$" F"%E6! ;,0/$3/3 ! 68!P

!b +"%%(<9<E<A9@"%".,"Zn2'" +"%%(<9<E<! Z/*+/$3/3 ! 68!P

!B RE.,/E6<9%)9*"/( ,̂-$%"3EZ3=3G" RE.,/E6! /̂:/$3/3 ! 686!

CC#330 (+&.4%3.3$%/0,-.&(0,4+&:30 /G-&+D4,&0! /..&0,*.

0,4+&:30 ,-.&+33/-,'5/G-&+G3= G5D'/04-! L%,'3/G-&+G,0:0,4+/43

0,4+&:30 $&0-*.3-.&+3303+:5"9&.D/+3= L,4% /-,0:'30,4+&:30

(&+.! L%30 0,4+/430,4+&:30 /0= /..&0,*.0,4+&:30 $&3E,-4! ,4-

*4,',J/4,&0 3((,$,30$5,-%,:%3+"?/05-$%&'/+-G3',3234%/4L%30

/..&0,*.0,4+&:30 /0= 0,4+/430,4+&:30 /+3.,E3= ,0 /$3+4/,0

D+&D&+4,&0! 4%33((3$4,-G3443+4%/0 4%/4&(-,0:'30,4+&:30 /DD',$/I

4,&0")%3/DD',$/4,&0 &(0,4+&:30 (3+4,',J3+/44%3-33=',0:-4/:3,-

&03&(4%3,.D&+4/04.3/-*+3-(&+$*'4,2/4,0:-4+&0:-33=',0:-")%3

-*,4/G'30,4+&:30 (&+.-/0= D+&D&+4,&0-&(=,((3+304D'/04-/+3=,(I

(3+304! /0= ,.D+&D3+(3+4,',J/4,&0 ./5$/*-34%3:+&L4% /0= =323'I

&D.304&(-33=',0:-4&G3,0%,G,43=

&b'

"

#4*=,3-%/23-%&L0 4%/4-&.34+33-:+&LG3-4L%30 4%3+/4,&

&(0,4+/430,4+&:30 4&/..&0,*.0,4+&:30 ,0 .,E3= 0,4+&:30 ,-!"

)%343-4+3-*'4-&(+"%%(<9<E<A9@"%".,"Zn2'"-%&L4%/4L%30

4%3+/4,&&(d\

j

X

Id4&d@

e

>

Id,-bpb! 4%3:+&L4% &(4%3-43.-!

'3/23-/0= +&&4-&(4%3-33=',0:-,-4%3'/+:3-4! /0= 4%3+&&42,:&+

,-4%3%,:%3-4" /-4%3+/4,&&(d\

j

X

Id4&d@

e

>

Id,->p7 /0= 7p>!

4%3:+&L4% &(4%3-43.-! '3/23-/0= +&&4-&(4%3-33=',0:-G3$&.3-

-./''3+! /0= 4%3+&&42,:&+G3$&.3-'&L3+" *0=3+4%3$&0=,4,&0-&(

0&d\

j

X

Id&+0&d@

e

>

Id/4/''! 4%3-33=',0:-%/23-./'''3/23-!

4%,0 /0= L3/K -43.-! (3L+&&4-! '&L+&&42,:&+

&B'

"U,((3+304+/4,&-

&(0,4+&:30 (&+.-&G2,&*-'5/((3$4L/'0*4-33=',0:-T%3,:%4! :+&*0=

=,/.343+! /0= G,&./--"[%30 4%3+/4,&&(d\

j

X

Id4&d@

e

>

Id,-

b8pb8! 4%3D'/04%3,:%4! :+&*0= =,/.343+/0= G,&./--&(L/'0*4

-33=',0:-/+34%3%,:%3-4")%3/DD',$/4,&0 &(/-,0:'3(&+.&(0,4+&I

:30 ,-0&4$&0=*$,234&4%3:+&L4% &(L/'0*4-33=',0:-"M0 D+&=*$I

4,&0! 0,4+/43/0= /..&0,*.0,4+&:30 (3+4,',J3+--%&*'= G3.,E3= ,0

/0 /DD+&D+,/43+/4,&4&-*DD'3.3044%30,4+&:30 &(L/'0*4-33=I

',0:-

&7'

"M4,-(&*0= 4%/4=,((3+3040,4+&:30 (&+.-%/23&G2,&*-D+&I

.&4,&0 3((3$4-&0 4%3D'/04%3,:%4! -43.4%,$K03--/0= '3/(0*.G3+

&($,4+/0:3-33=',0:-")%3/DD',$/4,&0 &(.,E3= 0,4+&:30 ,-.&+3

$&0=*$,234&4%3:+&L4% &(4%3/G&23I:+&*0= D/+4&(4%3-33=',0:-

4%/0 4%3-,0:'3(&+.&(0,4+&:30! /0= 4%33((3$4,-4%3G3-4L%30

4%3+/4,&&(0,4+/430,4+&:30 4&/..&0,*.0,4+&:30 ,-bpb! (&''&L3=

G5>p7" (&+4%3-,0:'3(&+.&(0,4+&:30! 4%34&4/'0,4+,$/$,= $*'4*+3

,-G3443+4%/0 4%34&4/'/..&0,*.$*'4*+3

&R'

"

#4*=,3-%/23-%&L0 4%/44%3+/4,&&(/..&0,*.0,4+&:30 4&0,I

4+/430,4+&:30 ,0 .,E3= 0,4+&:30! 7bp6b &+6bp7b! ,-.&-4G303(,I

$,/'4&4%3:+&L4% /0= =323'&D.304&(-&.34+33-")%3+3-3/+$% &0

K/(/"( <(%)"E<lK0(EB,"/E*"=9,<"69*00"3Ea30$% (&*0= 4%/4

4%3d\

j

X

pd@

e

>

+/4,&&(7bp6b ,-.&-4G303(,$,/'4&4%3:+&L4% &(

-33=',0:-

&P'

"[,4% 4%3,0$+3/-3&(0,4+/430,4+&:30 D+&D&+4,&0! 4%3

D'/04%3,:%4! -43. 4%,$K03--! G+/0$% 0*.G3+/0= G,&./--&(

\&230,//$3+G/430= 4&+,-3"O.&0:4%3.! 4%3G+/0$% 0*.G3+/0=

L%&'3D'/04G,&./--,0 4+3/4.3046bp7b /+3-,:0,(,$/04'5%,:%3+

67 O-,/0 O:+,$*'4*+/'N3-3/+$% 686!



4%/0 &4%3+4+3/4.304-

&!8'

"[%30 4%3+/4,&&(/..&0,*.0,4+&:30 4&

0,4+/430,4+&:30 ,-7bp6b! 4%3:+&L4% -4/4*-&(796( ,9\AE,)$""

-33=',0:-,-4%3G3-4! /0= 4%3G,&./--,-4%3'/+:3-4" 4%3$&04304&(

2/+,&*-0*4+,304-,0 4%3G&=5,--,:0,(,$/04'5,0$+3/-3="\&L323+!

,0 4%3$/-3&(/-,0:'3-*DD'5&(0,4+/430,4+&:30 &+/..&0,*.0,I

4+&:30! ,4L,'',0%,G,44%3:+&L4%

&!!'

")%3-4*=5&0 ./'3F98E*E6

-9<.%-96( -%&L4%/44%3+/4,&&(/..&0,*.0,4+&:30 4&0,4+/430,I

4+&:30 ,-6bp7b! 4%3+%,J&.3+/4,&,0$+3/-3--,:0,(,$/04'5! L%,$%

-,:0,(,$/04'5D+&.&43-4%34%,$K03--&('3/23-/0= 4%3:+&L4% &(

(,03+&&4-

&!6'

"

;'/04-./,0'5/G-&+G 0,4+/430,4+&:30 /0= /..&0,*.0,4+&I

:30! G*4$/0 /'-&/G-&+G -&.3-&'*G'3&+:/0,$0,4+&:30 $&.I

D&*0=-! -*$% /-*+3//0= /.,0&/$,=-"O.,=30,4+&:30 ,-$&0=*I

$,234&4%3:+&L4% &(D'/04%3,:%4! -43.-/0= '3/23-&(L.-E*(

8*(-&8$&**( -33=',0:-! L%,'30,4+/430,4+&:30 ,-$&0=*$,234&+&&4

:+&L4%"

#,0$34%3+&&4-&(-33=',0:-:+&L,0:,0 /$&04/,03+=&0&4G3

=/./:3= =*+,0:4%33.3+:30$3&(-33=',0:-! /.,=30,4+&:30 (3+4,'I

,J3+-%&*'= G3 4%3 (,+-4$%&,$3 L%30 /==,0: 0,4+&:30 4&

L08*(-&8$&**( -33=',0:-:+&L,0:,0 /$&04/,03+

&!>'

"M0 4%3$/-3&(

-,0:'3/.,0&/$,= (3+4,',J/4,&0! /+:,0,03%/-4%3G3-43((3$4&0 D+&I

.&4,0:4%3:+&L4% &(-33=',0:-! (&''&L3= G5:'*4/.,$/$,=! L%,'3

:'5$,03,-4%3L&+-4" ,0 4%3$/-3&($&.G,03= (3+4,',J/4,&0 &(/.,0&

/$,=-! 4%3$&.G,0/4,&0 &(/+:,0,03(3+4,',J/4,&0 %/-:&&= :+&L4% &(

-33=',0:-! /0= 4%3$&.G,0/4,&0 &(:'5$,03(3+4,',J/4,&0 %/-D&&+

:+&L4% &(-33=',0:-

&!X'

"U,((3+304/.,0&/$,= (3+4,',J/4,&0 4+3/4I

.304-%/230&&G2,&*-3((3$4&0 4%30,4+&:30 $&04304,0 2/+,&*-&+I

:/0-&(F98E*E6%"),( -33=',0:-"V*&c/(30 .-(*0*-3= /%5=+&D&I

0,$3ED3+,.304/0= -34*D =,((3+304&+:/0,$0,4+&:30 (3+4,',J3+-

$:'5$,03! :'*4/.,$/$,=! /0= '5-,03% 4&-*DD'5I(,"\9*).%6"6/0=

F"%E6D9,(".%6"6"M4,-(&*0= 4%/44%3:+&L4% &(-33=',0:-/DD',3=

L,4% :'5$,03/0= :'*4/.,$/$,= :+&LL/-G3443+4%/0 4%/4L,4%

'5-,03

&!b e!B'

"

TM*44"&.#()2'(.(#;).'"#/#

;%&4&-504%3-,-,-4%3G/-,-&(/''./43+,/'.34/G&',-.,0 0/I

4*+3! ,0$'*=,0:/-3+,3-&($&.D'3ED+&$3--3-&(D%&4&D%5-,$/'!

D%&4&$%3.,$/'/0= G,&$%3.,$/'4+/0-(&+./4,&0-" #4*=,3-%/23

-%&L0 4%/40,4+&:30 (&+.-$/0 /((3$4D'/04D%&4&-504%3-,-! /0=

4%30 /((3$4D'/04:+&L4% /0= =323'&D.304"9%'&+&D%5'',-&03&(

4%3G/-,$3'3.304-&(D'/04D%5-,&'&:,$/'.34/G&',-./0= D%&4&-50I

4%34,$/--,.,'/4,&0

&!7'

"

U,((3+304D'/04-%/23/G,/-,0 4%3/G-&+D4,&0 &(0,4+&:30

(&+.-"M(4%35/+3-*DD',3= L,4% -,0:'3/..&0,*.0,4+&:30 &+0,I

4+/430,4+&:30! D'/04-L,''%/23%,:%3+D%&4&-504%3-,-"10=3+4%3

-/.30,4+&:30 '323'! 4%3$%'&+&D%5''$&04304/0= 034D%&4&-504%34,$

+/43,0 4%34+3/4.304&(0,4+/430,4+&:30 /+3%,:%3+! L%,$% D+&.&43-

4%3:+&L4% &(5&*0:/DD'34+33-! /0= 3-D3$,/''54%3,0=,$/4&+-&(

5&*0:/DD'34+33-*0=3+4%3$&04+&'$&0$304+/4,&0 /+34%3G3-4&+

G3443+

&!R'

")%34&4/'$%'&+&D%5''$&04304/0= 034D%&4&-504%34,$+/43

&(+(<8-9-$./( (/E<"%(-( ,0 0,4+/430,4+&:30 4+3/4.304/+3%,:%3+

4%/0 4%&-3,0 /..&0,*. 0,4+&:30 4+3/4.304

&!P'

"d@

e

>

Id %/-/

:+3/4,0('*30$3&0 4%3(&+./4,&0 &($%'&+&D%5''G ,0 $,4+/0:3! /0=

/((3$4-4%34&4/'$%'&+&D%5''$&04304G5,0('*30$,0:4%3(&+./4,&0

&($%'&+&D%5''G"G,(\"%E6<(%@6$E,"/( N*D+"%/-/D+3(3+30$3

(&+d@

e

>

Id"[%30 d\

j

X

Id/0= d@

e

>

Id/+3.,E3= /0= /DD',3=!

4%3034D%&4&-504%34,$+/43&('3/23-,0$+3/-3-/-4%3+/4,&&(

d@

e

>

Id+,-3-! /0= 4%3G,&./--/0= &4%3+,0=,$/4&+-/'-&,0$+3/-3

-,:0,(,$/04'5

&68'

"

?&-4-4*=,3--%&L4%/4.,E3= 0,4+&:30 -&*+$3-%/23/-4+&0:3+

D+&.&4,&0 3((3$4&0 D'/04D%&4&-504%3-,-"Z,\/,E,/.-(*0(&*0=

4%/4$&.D/+3= L,4% 0,4+/430,4+&:30! /..&0,*. 0,4+&:30 %/-/

.&+3-,:0,(,$/04D+&.&4,&0 3((3$4&0 4%3D%&4&-504%3-,-&(RE.,/E6

<9%)9*"/( -33=',0:-! /0= 4%3.,E4*+3&(3_*/'/.&*04-&(0,4+/43

0,4+&:30 /0= /..&0,*.0,4+&:30 ,-.&+3$&0=*$,234&4%3&23+/''

D%&4&-504%34,$D3+(&+./0$3&(R0<9%)9*"/( -33=',0:-

&6!'

"9%30

?,0:.-(*0D+&D&-3= 4%/44%3D%&4&-504%3-,-/G,',45&(+(<.**"(

9*."=.,( -33=',0:-,0 4%34+3/4.304&(/..&0,*./0= 0,4+/430,4+&I

:30 ,-4%3-4+&0:3-4

&66'

"\/0 \/&J%/0:.-(*0-*::3-43= 4%/44%3

$%'&+&D%5''$&04304,0 4%3-43.-! '3/23-/0= +&&4-&(+"%%(<9<E%

A9@"%".,"-33=',0:-,-4%3%,:%3-4L%30 4%3+/4,&&(d\

j

X

Id4&

d@

e

>

Id,-bpb! /0= G3$&.3-'&L3+/-4%3+/4,&,->p7 &+7p>

&B'

"

U,((3+304+/4,&-&(0,4+&:30 (&+.-&G2,&*-'5/((3$44%3$%'&+&D%5''

$&04304&(L/'0*4-33=',0:'3/23-")%3$%'&+&D%5''$&04304,0 4%3

'3/23-&(L/'0*4-33=',0:,-4%3%,:%3-4L%30 4%3+/4,&&(d\

j

X

Id

4&d@

e

>

Id,-b8pb8! /0= 4%3:+&L4% ,0=,$/4&+-&(L/'0*4-33=',0:-

,0 4%3-,0:'30,4+&:30 (&+.4+3/4.304-$d\

j

X

Idfd@

e

>

Id% /+3'&LI

3+4%/0 ,0 4%34+3/4.304-L,4% 4L&(&+.-&(0,4+&:30

&7'

"9%30

c&0:',/0:.-(*0(&*0= 4%/44%3&+=3+&(4%33((3$4-&(=,((3+3040,I

4+&:30 (&+.-&0 4%3034D%&4&-504%34,$+/43&(F"%E6D9,(".%6"6

-33=',0:-,-/-(&''&L-(+&.'/+:34&-./''# 4%3.,E4*+3&(3_*/'

/.&*04-&(d@

e

>

Id/0= d\

j

X

Id! -,0:'3-*DD'5&(d\

j

X

Id! /0=

-,0:'3-*DD'5&(d@

e

>

Id

&6>'

"),/0 c/0/0 .-(*0(&*0= 4%/4L%30

4%3+/4,&&(d\

j

X

Id4&d@

e

>

Id,-!p>! 4%3$%'&+&D%5''$&04304,0

4%3'3/23-&(F&,E6A.-E*(.=9*"( -33=',0:-,-%,:%3+4%/0 4%/4,0 4%3

4+3/4.304L,4% 4%3+/4,&&(>p!

&6X'

"

WM*44"&.# () )/.%(7") 3".$J(,/#3 $)0 3/)"%$,

)-.%/./()

)%3D+&$3--&(0,4+&:30 /--,.,'/4,&0 ,-D/+4,$*'/+'5,.D&+4/04

(&+D'/04:+&L4% /0= =323'&D.304"M0&+:/0,$0,4+&:30 .*-4G3/-I

-,.,'/43= ,04&&+:/0,$0,4+&:30 -*$% /-:'*4/./43/0= :'*4/.,03

G3(&+3,4$/0 G3(*+4%3+*4,',J3= G5D'/04-"<0J5.3-D'/5/0 ,.D&+I

4/04+&'3,0 4%3.34/G&',-.&(D'/04-")%3K3530J5.3-(&+0,4+&:30

.34/G&',-.,0$'*=30,4+/43+3=*$4/-3$dN%! :'*4/./43-504%/-3

$V@VO)% /0= :'*4/.,03-504%34/-3$V#%! .-/0! /0= %/23/'I

L/5-G330 4%3-4/+4,0:D&,04(&+-$%&'/+-4&-4*=5D'/040,4+&:30

.34/G&',-."Y* .-(*0(&*0= 4%/44%3/$4,2,45&(V@VO),0 D'/04

'3/23-,-$'&-3'5+3'/43= 4&4%3/$4,2,45&(dN/0= V#! ,0=,$/4,0:

4%/4,0 4%3.34/G&',-. &(0,4+/430,4+&:30! 4%3/$4,2,4,3-&(

V@VO)! V# /0= dN/+3-503+:,-4,$" 4%3/$4,2,45&(V# /0= dN,-

+3'/43= 4&4%3/.&*04&(-*G-4+/434%/4V@VO)/$4-&0! L%,$% ,0

4*+0 /'-&/((3$4-4%3/$4,2,45&(V@VO)" dN,-4%3(,+-430J5.34&

/--,.,'/430,4+/430,4+&:30! G&4% /0 ,0=*$,G'330J5.3/0= /+/43I

',.,4,0:30J5.3

&6b'

"#*0 ?,0%&0:.-(*0D+&23= 4%/44%3dN/$4,2I

,45&(4%3'3/23-/0= +&&4-&(+"-,E66"%.%6"6lF9%/",E6-,"=9*"(-.

-33=',0:-,0$+3/-3-L,4% 4%33E430-,&0 &($*'4*+34,.3! /0= 4%3dN

/$4,2,45&(4%3'3/23-,-%,:%3+4%/0 4%/4&(4%3+&&4-

&R'

"[/0:N*,

>7c,%/0 #1.-(*0<((3$4-&(d,4+&:30 &̂+.-&0 4%3V+&L4% /0= U323'&D.304&()+33-



.-(*0(&*0= 4%/44%3/$4,2,45&(V# /0= dN&(+(<.**"( 9*."=.,(

-33=',0:-+3/$%3-4%3./E,.*.L%30 <$d\

j

X

Id%p<$d@

e

>

Id%

,-bpb! /0= 4%3/$4,2,45&(V@VO),-*D 4&4%3./E,.*./-<

$d\

j

X

Id%p<$d@

e

>

Id% ,-!8p8" 4%3$&++3'/4,&0 /0/'5-,-+3-*'4-

/'-&-%&L4%/44%3+3,-0&-,:0,(,$/04$&++3'/4,&0 G34L330 V@VO)

/$4,2,45/0= V# /0= dN/$4,2,45! G3$/*-3V@VO)/$4,2,45+3_*,+3-

V# /0= dN4&D+&2,=3-*G-4+/43-/-L3''/-dOU\$&30J5.3

&6B'

"

\* V*&$3.-(*0D+&D&-3= 4%/44%3:3033ED+3--,&0 &(V# /0=

V@VO),0 43/'3/23-,-%,:%3-4L%30 4%3+/4,&&(/..&0,*.0,4+&I

:30 4&0,4+/430,4+&:30 ,-6p6! /0= 4%3:3033ED+3--,&0 &(V# /0=

V@VO),-%,:%3+L%30 4%3+/4,&&(/..&0,*.0,4+&:30 4&0,4+/43

0,4+&:30 L/->p!

&67'

"

U*34&4%3,0D*4&(0,4+/430,4+&:30 &+/..&0,*.0,4+&:30!

4%3+3/+3G,:=,((3+30$3-,0 4%3$&04304&(.,03+/'3'3.304-,0

D'/04-"[%30 4%3D+&D&+4,&0 &(/..&0,*.0,4+&:30 ,0 4%30*4+,304

-&'*4,&0 ,-b8i /0= 78i! 4%3$&04304&(d! ;! 9/! 3̂! W0! /0=

9* ,0 4%3'3/23-&(796( ,9\AE,)$""-,:0,(,$/04'5,0$+3/-3-! L%,'3

4%3$&04304&(a/0= ?&+3=*$3-/-4%3D+&D&+4,&0 &(/..&0,*.

0,4+&:30 ,0$+3/-3-

&!!'

"[,4% 4%3$&04,0*&*-,0$+3/-3&(/..&0,*.

0,4+&:30 $&0$304+/4,&0! 4%3$&04304&(3'3.304--*$% /-9//0= ?:

,0 $,4+*-'3/23-=3$+3/-3--,:0,(,$/04'5! L%,'34%3$&04304&(;/0=

3̂,0$+3/-3--,:0,(,$/04'5")%3$%/0:3&(.,03+/'3'3.304$&04304

%/-/-,:0,(,$/04,.D/$4&0 4%3_*/',45/0= 5,3'= &($,4+*-

&6R'

")%3

/G-&+D4,&0 43-4+3-*'4-&(d! ;! /0= S0*4+,304-,0 I(,"\)<.*"%""

-33=',0:--%&L3= 4%/4/.,0&/$,= 0,4+&:30 $/0 3((3$4,23'5,0$+3/-3

4%3./--(+/$4,&0 &(d! ;! /0= S0*4+,304-,0 4%3-33=',0:-" /.I

.&0,*.-*'(/43,0%,G,4-4%3/G-&+D4,&0 &(S! /0= $/'$,*.0,4+/43

,0%,G,4-4%3/G-&+D4,&0 &(;

&6P'

"W%/0:Q,/0 .-(*0*-3= US[ /-

4%3G/-,$.3=,*.(&+.*'/4&/=H*-44%3+/4,&&(/..&0,*.0,4+&:30

$d\

j

X

Id% /0= 0,4+/430,4+&:30 $d@

e

>

Id% ,0 ./$+&0*4+,304-"

?/$+&0*4+,304-S/0= ?:/0= 4+/$33'3.304-?0! 9*! a./5D'/5

/0 ,.D&+4/04+&'3,0 4%3+&&4,0:&([E)*(%66")"**(-( -33=',0:-

&>8'

"

]MG-.,((V

d,4+/430,4+&:30 /0= /..&0,*.0,4+&:30 /+34%3./,0 0,4+&I

:30 (&+.-/G-&+G3= G54+33-(+&.-&,'! /0= 4%35%/23-,:0,(,$/04'5

=,((3+304D%5-,&'&:,$/'+3:*'/4,&0 3((3$4-&0 4+33-" 4+33-$/0 /'-&

/G-&+G -&.3-&'*G'3&+:/0,$0,4+&:30 $&.D&*0=-! -*$% /-*+3//0=

/.,0&/$,=-")+33--*DD',3= L,4% -,0:'3/..&0,*.0,4+&:30 &+0,I

4+/430,4+&:30 L,''%/23%,:%3+D%&4&-504%3-,-! /0= 4%3D+&.&4,&0

3((3$4&(.,E3= 0,4+&:30 -&*+$3-&0 4+33D%&4&-504%3-,-,--4+&0:3+"

<0J5.3-D'/5/0 ,.D&+4/04+&'3,0 4%3.34/G&',-.&(4+33-")%3

K3530J5.3-&(0,4+&:30 .34/G&',-. ,0$'*=30,4+/43+3=*$4/-3!

.-/0! L%,$% /((3$44%3.34/G&',-.&(4+33-4%+&*:% =,((3+304+3-D&0I

-3-&(K3530J5.3-4&2/+,&*-0,4+&:30 (&+.-")%3,0D*4&(=,((3+I

3040,4+&:30 (&+.-$%/0:3-4%3$&04304&(.,03+/'3'3.304-,0 4+33-

/0= 4%30 /((3$4-4%3:+&L4% &(4+33-")%3$*++304+3-3/+$% &0 4%3

3((3$4-&(0,4+&:30 &0 D'/04-,-./,0'5(&$*-3= &0 $+&D-! /0= 4%3+3

/+3(3L+3'/43= -4*=,3-&0 4+33-! L%,$% %/-/44+/$43= /44304,&0 /0=

%/-./=3-&.3D+&:+3--,0 +3$30453/+-"\&L323+! 4%3+3-3/+$% ,-

0&4=33D 30&*:%! /0= ,--4,''$&0$304+/43= &0 /0/'5-,-&(4%3

3((3$4-&(0,4+&:30 (&+.-&0 4+33-G5$&02304,&0/'D%5-,&'&:,$/'

.34%&=-")%3.&'3$*'/+.3$%/0,-.-&(0*4+,304/G-&+D4,&0 /0=

4+/0-D&+4/+3'3---4*=,3=! /0= 4%3*0=3+-4/0=,0:&(4%3(*0$4,&0 &(

0,4+&:30 4+/0-D&+43+-,-',.,43="O'4%&*:% ./05+3D&+4-%/23$&0I

(,+.3= 4%/44%3.,E3= /DD',$/4,&0 &(/..&0,*.0,4+&:30 /0= 0,I

4+/430,4+&:30 %/-/D&-,4,233((3$4&0 4+33-! 4%3$&*D',0:.3$%/I

0,-.&(4L&(&+.-&(0,4+&:30 /0= 4%3.3$%/0,-.&(%&L4&D+&.&43

4+33:+&L4% /+3-4,''*0$'3/+")%3$%/+/$43+,-4,$-/0= /$4,&0 +*'3-

&(4L&=,((3+304(&+.-&(0,4+&:30 -%&*'= G3=33D'5/0/'5J3= 4&(*+I

4%3+$'/+,(54%3,++3:*'/4,&0 .3$%/0,-.&0 4+33-" 4%3$%/0:3-,0

4+33I+3'/43= :3033ED+3--,&0 $/*-3= G5=,((3+304(&+.-&(0,4+&:30

-%&*'= G3(*+4%3+$'/+,(,3=! /0= 4%3:303(*0$4,&0 -%&*'= G3(*+4%3+

/0/'5J3= 4&*0=3+-4/0= 4%3.3$%/0,-.&(4%33((3$4-&(0,4+&:30

(&+.-&0 4+33-" $&.G,03= L,4% .&=3+0 &.,$-43$%0&'&:5! 4%3.&I

'3$*'/+G/-,-&(0,4+&:30 /((3$4,0:4%3:+&L4%! =323'&D.304/0= +3I

-,-4/0$3&(4+33-,-/0/'5J3= /44%3D+&43,0 /0= .34/G&',-.'323'-!

/0= 4%3D%5-,&'&:,$/'/0= 3$&'&:,$/'3((3$4-&(0,4+&:30 /+3/0/I

'5J3= ,0 =3D4%"

!"#"$"%&"'

&!' ZM1Y! W\OdVc! \Od[! .-(*0<0%/0$3= 0,4+&:30 =3D&-,4,&0 &23+

9%,0/&Q'"d/4*+3! 68!>! XPX$7X>R%# XbP eXB6"

&6' SNO;;O";'/040,4+&:30 /--,.,'/4,&0 /0= ,4-+3:*'/4,&0# O$&.D'3ED*JI

J'3L,4% .,--,0:D,3$3-&Q'"9*++304@D,0,&0 ,0 ;'/04a,&'&:5! 68!b

$6b%# !!b e!66"

&>' #1d?\! Z1Y;! ZMQ! .-(*0<((3$4&(=,((3+3040,4+&:30 (&+.-&0 -33=I

',0::+&L4% $%/+/$43+,-4,$-&($,4+/0:3&Q'"\*G3,O:+,$*'4*+/'#$,30$3-!

68!B! bb$R%# 68!X e68!R! 6866"$,0 9%,03-3%"

&X' ?OQ"#3'3$4,23/G-&+D4,&0 /0= *4,',J/4,&0 $%/+/$43+,-4,$-&(=,((3+304(&+.-

&(0,4+&:30 (3+4,',J3+-G5'&_*/4/0= ,4-=,((3+304L,'= :3+.D'/-.-&U'"

V*,5/0:# V*,J%&* 10,23+-,45! 68!B"$,0 9%,03-3%"

&b' ZM1 ?̂"<((3$4-&(4%3G3-4(&+.*'/(3+4,',J3+/0= ,4-0,4+&:30! D%&-D%&+*-

/0= D&4/--,*.&0 4%3:+&L4%! =323'&D.304/0= +3'/43= :3033ED+3--,&0 &(

L%,43G,+$%&U'"\/+G,0# d&+4%3/-4̂&+3-4+510,23+-,45! 68!6"$,0 9%,I

03-3%"

&B' \Od\W! W\OdVZ\! [OdVYZ! .-(*0<((3$4-&(=,((3+3040,4+&:30

(&+.-/0= +/4,&-&0 :+&L4% /0= =323'&D.304&(+"%%(<9<E% A9@"%".,"

-33=',0:-&Q'"d&+4%3+0 \&+4,$*'4*+3! 68!P $B%# PB e!8!"$,0 9%,I

03-3%"

&7' Y1<WW! [OdV#[! UMdVQQ! .-(*0<((3$4-&(=,((3+3040,4+&:30 +/4,&

&0 :+&L4% ,0=3E3-&(L/'0*4-33=',0:-&Q'"d&+4%3+0 \&+4,$*'4*+3! 6868

$!P%# X8 eXb"$,0 9%,03-3%"

&R' #1d?\! Z1Y;! 9O@YQ! .-(*0<((3$4&(=,((3+304(&+.-&(0,4+&:30 &0

4%3/$4,2,45&(0,4+/43+3=*$4/-3/0= 3ED+3--,&0 &(4%3+3'/4,23:303-,0 +"-B

,E66"%.%6"6lF9%/",E6-,"=9*"(-.&Q'"Q&*+0/'&(̂+*,4#$,30$3! 68!7! >X

$X%# X!8 eX!7"$,0 9%,03-3%"
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