
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/


E&%I(+ '*7 ?*()3%*H 9)%:%*:,*(&'()%* 2+'&':(,&)4():4%./)$7

<'3),"/0-.1-'#$ %#2-$# 8*7,&AFA(&,44)* )̀..,&,*(d'$,*:,A('(,4

R8$%*1 C?DE! U),:+,*1 O?D! C8'*/!@! >)'%B)C?DE! U)*H8*-!DE! V+)/!@! >)'%$)'*C?D! 9,)H%8VO?DE!

b)'%4+'*6@T! U)*1 VOMT

!

! E8)H8'*\!DE

!

D(33'>'()S>/%0&3$&/'+", G%($'0E"(3(>:! d&"+" 9"%5'/#%$:()d&7+"%$%'#! 10%'"0'+", ]'0E"(3(>:! *(&,%_CcAAA! DE%"+

?F4(&':(F&MF],:()5,4' ]('M63(/'$E''))'0$#()+"$%7(":#12$ %" ,%))'/'"$5+3'"0'#$+$'#(" $E'>/(H$E +", 12 2%(0("0'"$/+$%(" +", $/+"#)'/

()H%3, /+7%'#K/#"7#&)' -)2#'$N&\,(+%74' S6($'M6'/%7'"$H+#0(",&0$', $(#$&,:$E''))'0$#()12 #!!!$ +", 12 #f$ #$/'##(" 63+"$

E'%>E$! 2%(7+##! 3'+)1PS45+3&'! 12 0("$'"$#%" 5+/%(&#(/>+"#! 12 2%(0("0'"$/+$%(" +", $/+"#)'/)+0$(/#! +", ($E'/%",'M'#N&<,48$(4' G($E

L%",#()12 $/'+$7'"$##E(H', +$/'", ()K)%/#$%"0/'+#%">+", $E'" ,'0/'+#%">K%" 63+"$E'%>E$+#12 0("0'"$/+$%(" %"0/'+#',N]E'63+"$E'%>E$#

%" 12 #!!!$ $/'+$7'"$#H%$E +0("0'"$/+$%(" 3(H'/$E+" C AAA 7>bL>+", 12 #f$ $/'+$7'"$#H%$E 0("0'"$/+$%("#3(H'/$E+" _ AAA 7>bL>H'/'

#%>"%)%0+"$3:E%>E'/$E+" $E+$()$E'0("$/(30E'0L #D=$% +", $E'12 #!!!$ $/'+$7'"$()$E'E%>E 0("0'"$/+$%(" #_ AAA 7>bL>$ /'#&3$', %" +#%>I

"%)%0+"$,'0/'+#'%" 63+"$E'%>E$! HE%3'$E'[ AAA 7>bL>12 #f$ $/'+$7'"$#$%33#E(H', +" %"0/'+#'%" 63+"$E'%>E$! %",%0+$%">$E+$$E'$(M%0%$:

()12 #f$ $(H%3, /+7%'H+##%>"%)%0+"$3:3(H'/$E+" $E+$()12 #!!!$N]E'12 #!!!$ $/'+$7'"$#H%$E +0("0'"$/+$%(" 3(H'/$E+" B AAA 7>bL>

E+, 3%$$3''))'0$(" $E',/:H'%>E$()$E'+2(5'>/(&", 6+/$! HE%3'$E'$/'+$7'"$H%$E +E%>E'/0("0'"$/+$%(" #E(H', +#%>"%)%0+"$,'0/'+#'% +",

$E',/:H'%>E$#%" 5+/%(&#0("0'"$/+$%("#()12 #f$ $/'+$7'"$##E(H', "(#%>"%)%0+"$,%))'/'"0'#! 2&$$E':H'/'#%>"%)%0+"$3:E%>E'/$E+" $E'D=

+", 0(//'#6(",%">0("0'"$/+$%(" ()12 #!!!$ $/'+$7'"$NG($E $:6'#()12 #$/'##0(&3, 6/(7($'$E'%"0/'+#'()1PS45+3&'%" H%3, /+7%'3'+5'#!

+", $E'6'/)(/7+"0'H+##%>"%)%0+"$3:E%>E'/$E+" $E'D=NS#$E'0("0'"$/+$%(" ()12 $/'+$7'"$%"0/'+#',! $E'12 0("$'"$%" 2($E $E'

+2(5'>/(&", +", &",'/>/(&", 6+/$##E(H', +#%>"%)%0+"$%"0/'+#'% +", $E'0(76+/%#(" ()12 0("$'"$&",'/0(//'#6(",%">0("0'"$/+$%("#()$E'

$H($:6'#()12 $/'+$7'"$##E(H', $E+$%" $E'+2(5'>/(&", 6+/$! 12 #!!!$ H+#E%>E'/$E+" 12 #f$! HE%3'%" $E'&",'/>/(&", 6+/$! $E'(66(#%$'

H+#$/&'N]E'2%(0("0'"$/+$%(" )+0$(/#G;$ ()12 ,'0/'+#', H%$E $E'%"0/'+#'()12 $/'+$7'"$0("0'"$/+$%(" (5'/+33! +", $E'5+3&'()12 #f$

H+##7+33'/$E+" $E+$()12 #!!!$! 2&$2($E L%",#()12 #$/'##H'/'#%>"%)%0+"$3:#7+33'/$E+" $E'D=N]E'$/+"#)'/)+0$(/#];$ ()12 %" H%3,

/+7%'#E(H', +$/'", ()K%"0/'+#%">)%/#$+", $E'" ,'0/'+#%">KH%$E $E'0("0'"$/+$%(" ()12 $/'+$7'"$! +", 5+/%(&#$/'+$7'"$#()12 #!!!$ H'/'

E%>E'/$E+" $E'D=! H%$E #%>"%)%0+"$,%))'/'"0'#! HE%3'+7(">5+/%(&#$/'+$7'"$#()12 #f$! 'M0'6$$/'+$7'"$GR! $E'/',&0$%(" ()HE%0E H+#

"($#%>"%)%0+"$! ($E'/12 #f$ $/'+$7'"$##E(H', #%>"%)%0+"$,'0/'+#'#ND(76+/%">$E'$H($:6'#()12 $/'+$7'"$#! $E'G;+", ];5+3&'#()12

%" H%3, /+7%'&",'/12 #!!!$ $/'+$7'"$#H'/'E%>E'/$E+" $E(#'&",'/12 #f$ $/'+$7'"$#! +", $E'];/'+0E', +#%>"%)%0+"$3'5'3! %",%0+$%">

$E+$$E'12 $/+"#6(/$+2%3%$:()H%3, /+7%'&",'/12 #!!!$ $/'+$7'"$#H+##$/(">'/N&2%*:$84)%*4' ]E%##$&,:6/(5%,'#+$E'(/'$%0+32+#%#)(/$E'

7%"%">()H%3, /+7%'12 /'#$(/+$%(" >'"'#+", $E'+663%0+$%(" ()3+/>'I#0+3'0&3$%5+$%(" %" '0(3(>%0+3/'#$(/+$%("N

G,H I%&74FS"$%7(":! O%3, /+7%'! Z/(H$E! S"$%7(":2%(0("0'"$/+$%("

.'0'%5'," U+"&+/:?! BABRFFS00'6$'," Q+:c! BABR

1&66(/$', 2:9",'/>/+,&+$'!""(5+$%(" +", <"$/'6/'"'&/#E%6 ]/+%"%">P/(>/+7

()d&"+" P/(5%"0'#WU]&BABC'CVc! RcA@$% 10%'"$%)%0.'#'+/0E P/(T'0$()

<,&0+$%(" 4'6+/$7'"$()d&"+" P/(5%"0'#BASBc[% BAGRBV$% P(#$>/+,&+$'

<,&0+$%(" !""(5+$%(" P/(T'0$+", P/()'##%("+3S2%3%$:<"E+"0'7'"$P/(T'0$()

d&"+" P/(5%"0'#DWBABCCBBA$N

!

D(//'#6(",%">+&$E(/NU%"> d̀a9! PE4N! #'"%(/+>/("(7%#$! /'#'+/0E

)%'3,#" 0/(6 0&3$%5+$%(" +", 6E:#%(3(>:+", '0(3(>:NZ&%:&+" Q<YZ! PE4N!

6/()'##(/! /'#'+/0E )%'3,#" 0/(6 0&3$%5+$%(" +", 6E:#%(3(>:+", '0(3(>:N

JK@*(&%78:()%*

S"$%7(":#12$ %#+"("I'##'"$%+3'3'7'"$)(/63+"$>/(H$E

+", ,'5'3(67'"$N<M0'##%5'+2#(/6$%(" ()12 0+" %"E%2%$>'/7%"+I

$%(" +", >/(H$E! +))'0$6E($(#:"$E'#%#+", ($E'/6E:#%(3(>%0+3

0E+/+0$'/%#$%0#! /',&0'$E'+2#(/6$%(" ()0'/$+%" '##'"$%+3'3'7'"$#

+", $E'#:"$E'#%#()0'/$+%" 7'$+2(3%$'#! /'#&3$%">%" /',&0', :%'3,

+", X&+3%$:

&C \B'

NP3+"$#&#&+33:E+5',')'"#'7'0E+"%#7#$(/'I

,&0'12 $(M%0%$:! #&0E +#'))%0%'"$+"$%(M%,+"$#:#$'7#+", $E'

+2%3%$:$()%M12 %" $E'0'33H+33(/#'6+/+$'12 %" $E'0:$(63+#7

&C'

N

d&7+" 2'%">#(/+"%7+3#0+" 0(7'%"$(0("$+0$H%$E 12 +", %$#

0(76(&",#$E/(&>E #L%"! /'#6%/+$%("! +", )((, 0E+%"! 0+&#%">%7I

2+3+"0'()'"J:7'+0$%5%$:%" $E'2(,:! ,%#/&6$%(" ()%"$/+0'33&3+/

%(" 2+3+"0'! 7'$+2(3%0,%#(/,'/#! +", (/>+" ,+7+>'! /'#&3$%">%"

5+/%(&#,%#'+#'##&0E +#0+"0'/#! 0+/,%(5+#0&3+/,%#'+#'#! 3%5'/

,%#'+#'#! +", /'#6%/+$(/:#:#$'7,%#'+#'#

&R \?'

N12 %#+#0+/0'+",

"("I/'"'H+23'/'#(&/0'H%,'3:&#', %" #'7%0(",&0$(/,'5%0'#!

2+$$'/%'#! +77&"%$%("! +", )%/'I/'#%#$+"$7+$'/%+3#N!$#%"0/'+#%">

,'7+", E+#3', $($E'3+/>'I#0+3'7%"%">()12 7%"'/+3#N]E'"+$I

&/+3H'+$E'/%">()12 7%"'/+3#! 0(72&#$%(" ()12 )&'3#+", $E'&#'

()12 0(76(&",#E+5'0+&#', #'/%(&#'"5%/("7'"$+36(33&I

$%("

&c \['

N]E'W%L&+">#E+" %" d&"+" P/(5%"0'%#L"(H" +#$E'

K+"$%7(":0+6%$+3()$E'H(/3,K! +", $E'#(%3+/(&", $E'7%"%">

+/'+E+#+12 0("$'"$&6 $(CAA \@ A_@ 7>bL>! +", $E'12 0("I

$'"$%" ,(H"#$/'+7)+/73+", #(%3/'+0E'#C @?@ 7>bL>! /'#&3$%">

%" 12 0("$'"$#%" /%0'/(($#+", >/+%"#/'+0E%">BB@ +", @NcV 7>bL>!

/'#6'0$%5'3:

&V \CB'

N

PE:$(/'7',%+$%(" E+#7+":+,5+"$+>'##&0E +#2'%">E%>E3:

'0("(7%0! E%>E '))%0%'"0:! +", '"5%/("7'"$+36/($'0$%(" +", >((,

#+)'$:! +", %#"(HH%,'3:&#', +", #$&,%', 2:0(&"$/%'#+33(5'/

S#%+" S>/%0&3$&/+3.'#'+/0E BABR! C@ #?$" _C \_@ 4a!" CANCV?ACbTN0"L%N%##"CV_R \VVARNBABRNA?NACC



$E'H(/3,NP3+"$'M$/+0$%(" /')'/#$($E'7'$E(, HE%0E +0E%'5'#$E'

/'7',%+$%(" 6&/6(#'2:63+"$%">'"/%0E', 63+"$#%" E'+5:7'$+3I

0("$+7%"+$', +/'+#$(+2#(/2 +", +00&7&3+$'E'+5:7'$+3#$E/(&>E

$E'>/(&", 6+/$+", $E'" /'7(5%">$E'7NP3+"$#$+2%3%J+$%(" %#$(

)%ME'+5:7'$+3#%" $E'/(($#+", /E%J(#6E'/'2:63+"$%">'"/%0E',

63+"$#! #(+#$(/',&0'$E'7(2%3%$:()#(%3E'+5:7'$+3#N.+7%'

#K/#"7#&)' -)2#'$! +3#(L"(H" +#KDE%"'#'>/+##K! %#+6'/'""%+3

E'/2+0'(&#6'/'""%+363+"$H%$E H'33I,'5'3(6', /(($#! 3+/>'2%(I

7+##! +", #$/(">/'#%#$+"0'$(+,5'/#''"5%/("7'"$#N]E'Q%"%#$/:

()O+$'/.'#(&/0'#E+#3%#$', /+7%'+#+6/')'//', 63+"$)(/#(%3+",

H+$'/0("#'/5+$%(" %" DE%"+N1$&,%'#E+5'#E(H" $E+$H%3, /+7%'%#

H%,'3:,%#$/%2&$', %" 7&3$%63'E'+5:7'$+37%"%">+/'+#! %",%0+$%">

$E+$H%3, /+7%'E+##$/(">/'#%#$+"0'$(12 +", >((, #(%3/'7',%+$%("

'))'0$#

&CR'

Nd(H'5'/! )'H#$&,%'#E+5'2''" 0(",&0$', (" $E'$(3'/I

+"0'6($'"$%+3+", 2%(0("0'"$/+$%(" +2%3%$:()H%3, /+7%'$(12 +$

6/'#'"$N]E'/')(/'! %" $E%##$&,:! H%$E H%3, /+7%')/(7W%L&+">#I

E+"! *'">#E&%T%+">D%$:+#+7+$'/%+3! $E''))'0$#()12 #!!!$ +",

12 #f$ (" %$#>/(H$E! 2%(7+##! 3'+)1PS45+3&'! 12 0("$'"$#%"

5+/%(&#(/>+"#!+", 2%(0("0'"$/+$%(" +", $/+"#)'/H'/'%"5'#$%>+$',!

+%7%">$('M63(/'$E'/'#6("#'0E+">'#()>/(H$E +", 12 2%(0("0'"I

$/+$%(" ()H%3, /+7%'$(12 #$/'##+", $E'6($'"$%+3()H%3, /+7%')(/

/'7',%+$%(" ()12I0("$+7%"+$', #(%3+", 6/(5%,'+$E'(/'$%0+32+#%#

)(/$E'7%"%">()H%3, /+7%'12 /'#$(/+$%(" >'"'#+", $E'+663%0+$%("

()3+/>'I#0+3'0&3$%5+$%(" %" '0(3(>%0+3/'#$(/+$%("N

LK\'(,&)'$4'*73,(+%74

LNJK!"#,&)3,*('$3'(,&)'$4F]E''M6'/%7'"$+3/+7%'H+#H%3,

+", 0(33'0$', )/(7$E'#3+>E'+6#()d&"+" W%L&+">Z&+">/(">

S"$%7(":!",&#$/:D(N! *$,N#CCCN_[?l<! BcNc?_lY$N]/%5+I

3'"$+"$%7(":# 12

R k

$! 6($+##%&7+"$%7(":$+/$/+$'E'7%E:,/+$'

#=12aD

_

d

_

a

_

+CbBd

B

a$! +", 6'"$+5+3'"$+"$%7(":#12

@ k

$!

6($+##%&76:/(+"$%7("+$'#=

B

d

B

12

B

a

c

+_d

B

a$! H'/'+"+3:$%0+3

/'+>'"$#6/(,&0', 2:W%3(">10%'"0'D(N! *$,N

LNLK!"#,&)3,*('$7,4)1*F]E''M6'/%7'"$H+#0(",&0$', %"

$E'S>/%0&3$&/+3*+2(/+$(/:! D(33'>'()S>/%0&3$&/'+", G%($'0EI

"(3(>:! d&"+" 9"%5'/#%$:()d&7+"%$%'#! 10%'"0'+", ]'0E"(3(I

>:N]E'$'#$#(%3H+#0(33'0$', )/(7U%& '̂/Q(,'/" !",&#$/%+3P+/L

#CCBlCr<! Bcl_?rY$ %" *(&,%D%$:! d&"+" P/(5%"0'! +", %$#

6E:#%0+3+", 0E'7%0+36/(6'/$%'#H'/'+#)(33(H#" $($+3YCNcc

>bL>! $($+3PCNA? >bL>! $($+3=C@NcV >bL>! +5+%3+23'YCB[N@R

7>bL>! +5+%3+23'PBRN?R 7>bL>! +5+%3+23'=C[@NC@ 7>bL>! (/I

>+"%07+$$'/RANR_ >bL>! 6dcNB[! +", 12 0("$'"$RN@c 7>bL>N

S)$'/"+$&/+3+%/,/:%">! $E'#(%3H+#>/(&",! +", #%'5', $E/(&>E +

_ 77#%'5'+", +,,', %" PfD2+#%"#H%$E +,%+7'$'/()C@ 07+",

+E'%>E$()CR 07! '+0E H'%>E%">B L>N4%))'/'"$0("0'"$/+$%("#()

0("$+7%"+$', #(%3H'/'6/'6+/', &#%">6($+##%&7+"$%7(":$+/$/+$'

+", 6($+##%&76:/(+"$%7("+$'! +", $E'$/'+$7'"$H%$E(&$+,,%">

E'+5:7'$+3#H+#&#', +#$E'0("$/(30E'0L #D=$N]E'0("0'"$/+I

$%(" #'$$%">#H'/'#E(H" %" ]+23'BNf+/%(&#$/'+$7'"$#H'/'/'I

6'+$', $E/''$%7'#! H%$E 3+2'3#S+", G/'6/'#'"$%">12 #!!!$ +",

12 #f$ $/'+$7'"$#! /'#6'0$%5'3:N]E'/'+>'"$()'+0E $/'+$7'"$

H+#,%##(35', %" H+$'/)%/#$! $E'" #3(H3:+,,', $(6/'I#0/''"', )%"'

#(%3H%$E #$%//%">! +", +>', )(/RA , )(/3+$'/&#'N.+7%'63+"$#@

07%" 3'">$E H%$E 0("#%#$'"$>/(H$E +", #%J'H'/'$/+"#63+"$', +0I

0(/,%">$(R 63+"$#6'/6($! +", 0&3$%5+$', %" +>/''"E(&#'#$'7I

6'/+$&/'B? \B[ o! 3%>E$)(/CB E! E&7%,%$:?Ag \[Ag$ )(/?

H''L#! ,&/%">HE%0E d(+>3+", #̂"&$/%'"$#(3&$%(" H+##&663'7'"I

$', ("0''5'/:($E'/H''LN

W'F$,JKA,(()*1 %.'*()3%*H :%*:,*(&'()%*

f+3'"0'()

+"$%7(":

12 D("0'"$/+$%("

"

7>bL>

D= C B R _

12

R k

A @AA C AAA B AAA _ AAA

12

@ k

A C AAA B AAA _ AAA [ AAA

LNPK ,̀(,&3)*'()%*)(,34'*73,(+%74FP3+"$E'%>E$" ]E'

63+"$E'%>E$%" '+0E $/'+$7'"$H+#7'+#&/', H%$E +/&3'/! +", $E'

+5'/+>'5+3&'H+#$+L'"N

4/:H'%>E$" 1+763'#H'/'#&2T'0$', $(,'+0$%5+$%(" ()'"J:7'#

%" +" (5'" +$CA@ o )(/AN@ E! +", $E'" 2+L', +$[A o )(/B_ E $(

0("#$+"$H'%>E$NS)$'/2'%">$+L'" (&$! $E'#+763'#H'/'H'%>E',N

.'3+$%5'0E3(/(6E:330("$'"$#1PS4$" a" $E'RA

$E

, +)$'/

63+"$$/+"#63+"$+$%("! $E'0E3(/(6E:330("$'"$#1PS4$ H+#7'+#I

&/', &#%">+6(/$+23'0E3(/(6E:33+"+3:J'/#1PS4I@BAP3&#! 6/(I

,&0', %" U+6+"$N]E'$E%/, "'H3:I&")(3,', 3'+)+$$E'$(6 ()63+"$

H+##'3'0$',! +", $E'+5'/+>'5+3&'H+#$+L'"N4&/%">7'+#&/'I

7'"$! +$$'"$%(" #E(&3, 2'6+%, $(+5(%,%">3'+)5'%"#+", #'3'0$%">

E'+3$E:+", &",+7+>', 3'+5'#N

12 '3'7'"$" ]E'0("$'"$()12 '3'7'"$H+#,'$'/7%"', +0I

0(/,%">$(6/'5%(&#/'#'+/0E 7'$E(,#

&C_ \C@'

N

]E'0+30&3+$%(" )(/7&3+#)(//(($2%(0("0'"$/+$%(" )+0$(/

#G;$ +", $/+"#)'/)+0$(/#];$ H'/'+#)(33(H#

&CA'

"

G;j12 0("$'"$%" +2(5'>/(&", 6+/$()/+7%'b12 0("$'"$%"

#(%3 #C$

];j12 0("$'"$%" +2(5'>/(&", 6+/$()/+7%'b12 0("$'"$%"

/(($# #B$

LNQK '̀(' #&%:,44)*1F]E',+$+()$E%#'M6'/%7'"$H'/'/'0(/I

,', &#%">OP1 ())%0'M3#M! #&2T'0$', $(+"+3:#%#()5+/%+"0'&#%">

1P11 B? #()$H+/'! +", 63($$', &#%">Z/+6EP+, P/%#7[ #()$H+/'N

PK<,48$(4'*7'*'$H4)4

PNJK!..,:(4%.AF"@@@# '*7AF"d# %*#$'*(+,)1+(%.I)$7

&'3),F;%>NC #E(H#$E'/'#6("#'0E+">'#%" $E'63+"$E'%>E$()

H%3, /+7%'$(12 #!!!$ +", 12 #f$ #$/'##NG($E L%",#()12 $/'+$I

7'"$##E(H', +$/'", ()K)%/#$%"0/'+#%">+", $E'" ,'0/'+#%">K%"

63+"$E'%>E$+#12 0("0'"$/+$%(" %"0/'+#',N;(/12 #!!!$! $E'

63+"$E'%>E$#()SC +", SB H'/'#%>"%)%0+"$3:E%>E'/$E+" $E+$()

$E'D=! HE%3'S_ H+##%>"%)%0+"$3:3(H'/$E+" $E'D=! H%$E +,'I

0/'+#'()B@NcCg! %",%0+$%">$E+$$/'+$7'"$S_ E+, +#%>"%)%0+"$

%"E%2%$(/:'))'0$(" $E'>/(H$E ()H%3, /+7%'! /'#&3$%">%" +#%>"%)%I

0+"$/',&0$%(" %" 63+"$E'%>E$NS33)(&/$/'+$7'"$#%" 12 #f$

#E(H', +63+"$E'%>E$E%>E'/$E+" $E+$()$E'D=! +", $/'+$7'"$#

GC! GB +", GR /'+0E', +#%>"%)%0+"$3'5'3! %",%0+$%">$E+$12 #f$

B_ S#%+" S>/%0&3$&/+3.'#'+/0E BABR



E+, +6/(7($%">'))'0$(" $E'>/(H$E ()H%3, /+7%'&",'/$E''MI

6'/%7'"$+30("0'"$/+$%("#N]E'+5'/+>'63+"$E'%>E$()$E'12 #f$

$/'+$7'"$#H+#VN@?g E%>E'/$E+" $E+$()12 #!!!$! +", $E'

63+"$#>/'HH'33&",'/5+/%(&#$/'+$7'"$#H%$E 0("0'"$/+$%("#$H%0'

$E(#'()12 #!!!$! %",%0+$%">$E+$$E'$(M%0%$:()12 #f$ $(H%3,

/+7%'H+##%>"%)%0+"$3:3(H'/$E+" $E+$()12 #!!!$N

R)1NJK2+'*1,4)*#$'*(+,)1+(%.&'3),8*7,&AF4(&,44

PNLK!..,:(4%.AF"@@@# '*7AF"d# %*7&H I,)1+(%.I)$7

&'3),F]E'+7(&"$()2%(7+##0+" /')3'0$$E'/'7',%+$%(" '))'0$

()63+"$#(" E'+5:7'$+3#! HE%3'E%>E'/2%(7+##0+" %76/(5'$E'

/'7',%+$%(" '))%0%'"0:()63+"$#N;/(7;%>NB! %$0+" 2'#''" $E+$

$E'#$/'##H%$E 12 #!!!$ +", 12 #f$ E+, +0'/$+%" %76+0$(" $E'

2%(7+##()H%3, /+7%'N!" $E'12 #!!!$ $/'+$7'"$#! #$/'##+$0("I

0'"$/+$%("#2'3(HB AAA 7>bL>E+, 3%$$3''))'0$(" $E',/:H'%>E$

()$E'+2(5'>/(&", 6+/$! HE%3'$E'_ AAA 7>bL>12 $/'+$7'"$#%>I

"%)%0+"$3:/',&0', %$N<M0'6$)(/SC! $E',/:H'%>E$()$E'&",'/I

>/(&", 6+/$()HE%0E H+##%>"%)%0+"$3:E%>E'/$E+" $E+$()S_! ($EI

'/12 $/'+$7'"$##E(H', "(#%>"%)%0+"$,%))'/'"0'#%" $E',/:

H'%>E$()$E'&",'/>/(&", 6+/$)/(7$E'D=N]E'12 #f$ $/'+$I

7'"$#()5+/%(&#0("0'"$/+$%("#'ME%2%$', "(#%>"%)%0+"$,%))'/'"0'#

%" $E',/:H'%>E$#()$E'+2(5'>/(&", +", &",'/>/(&", 6+/$#+",

$E'$($+3,/:H'%>E$! 2&$$E':H'/'+33#%>"%)%0+"$3:E%>E'/$E+" $E'

D=+", $E'12 #!!!$ $/'+$7'"$#()5+/%(&#0("0'"$/+$%("#N!$%",%I

0+$', $E+$12 #f$ #$/'##+", $E'12 #!!!$ $/'+$7'"$#()$E'E%>E

0("0'"$/+$%("##+2(5'_ AAA 7>bL>$ E+, +#%>"%)%0+"$%76+0$("

$E'2%(7+##()H%3, /+7%'N12 #f$ 0(&3, #%>"%)%0+"$3:6/(7($'$E'

%"0/'+#'()2%(7+##! HE%3'E%>E 0("0'"$/+$%("#()12 #!!!$ 0(&3,

3'+, $(+#%>"%)%0+"$,'0/'+#'%" 2%(7+##N

R)1NLK2+'*1,4)*7&H I,)1+(%.&'3),8*7,&AF4(&,44

PNPK!..,:(4%.AF"@@@# '*7AF"d# %*A-?̀ 5'$8,%.I)$7

&'3),F]E'1PS45+3&'()0/(6 3'+5'#0+" /')3'0$$E'/'3+$%5'

0("$'"$()0E3(/(6E:33%" 0/(6 3'+5'#N]E'%"0/'+#'()1PS45+3&'

%",%0+$'#+" %"0/'+#'()0E3(/(6E:330("$'"$! HE%0E E'36#$(%7I

6/(5'$E'6E($(#:"$E'$%0'))%0%'"0:()0/(6#+", %#()>/'+$#%>"%)%I

0+"0'$(%76/(5'0/(6 :%'3,

&C?'

N;/(7;%>NR! %$0+" 2'#''" $E+$

&",'/$E'#$/'##()12 #!!!$ +", 12 #f$! $E'1PS45+3&'#()H%3,

/+7%'#E(H', #%>"%)%0+"$3:2'$$'/6'/)(/7+"0'$E+" $E'D=! %",%I

0+$%">$E+$12 $/'+$7'"$#E+, +6/(7($%">'))'0$(" $E'1PS45+3I

&'()H%3, /+7%'3'+5'#N9",'/$E'$/'+$7'"$H%$E 12 #!!!$! $E'

1PS45+3&'#%>"%)%0+"$3:,'0/'+#', H%$E $E'0("0'"$/+$%(" %"0/'+#I

%">! %",%0+$%">$E+$$E'6/(7($%">'))'0$#()E%>E 12 0("0'"$/+$%("#

H'/'#%>"%)%0+"$3:H'+L'"',N]E',%))'/'"0'#%" $E'1PS45+3&'

+7(">,%))'/'"$0("0'"$/+$%("#()12 #f$ H'/'"($#%>"%)%0+"$!

H%$E +" +5'/+>'%"0/'+#'()C?NB?g 0(76+/', H%$E $E'D=N!$%"I

,%0+$', $E+$12 #f$ #$%337+%"$+%"', +>((, 6/(7($%">'))'0$("

$E'1PS45+3&'()H%3, /+7%'+$E%>E 0("0'"$/+$%("#! #(%$H+#

2'"')%0%+3)(/63+"$>/(H$E +", ,'5'3(67'"$N

R)1NPK2+'*1,4)*$,'.A-?̀ %.&'3),8*7,&AF4(&,44

PNQK!..,:(4%.AF"@@@# '*7AF"d# %*AF:%*(,*(4)*5'&)0

%84%&1'*4%.I)$7&'3),F;%>N_ #E(H#$E'0E+">'#%" 12 0("I

$'"$%" $E'+2(5'>/(&", +", &",'/>/(&", 6+/$#()H%3, /+7%'&",'/

$E'$H(L%",#()12 #$/'##N;/(7$E')%>&/'! %$0+" 2'#''" $E+$+#

$E'0("0'"$/+$%(" ()$/'+$7'"$%"0/'+#',! $E'12 0("$'"$%" 2($E

$E'+2(5'>/(&", +", &",'/>/(&", 6+/$##E(H', +#%>"%)%0+"$%"I

0/'+#'! 2&$$E'%"0/'+#'()12 0("$'"$5+/%', &",'/12 $/'+$7'"$#

(),%))'/'"$5+3'"0'#$+$'#N;(/$E'+2(5'>/(&", 6+/$! $E'12 0("I

$'"$#%" $E'12 #!!!$ $/'+$7'"$#%"0/'+#', 2:CNAV \VNC@ $%7'#

0(76+/', H%$E $E'D=! HE%3'$E'12 0("$'"$#%" $E'12 #f$ $/'+$I

7'"$#%"0/'+#', #%>"%)%0+"$3:3'##$E+" $E(#'%" $E'12 #!!!$ $/'+$I

7'"$#! 2'%">AN@B \_NR@ $%7'#$E+$()$E'D=N!$%",%0+$', $E+$

$E'+2#(/6$%(" ()12 #f$ %" $E'+2(5'>/(&", 6+/$H+##$%33/'3+I

$%5'3:3(H'/$E+" $E+$&",'/0(//'#6(",%">>/+,%'"$()12 #!!!$

#$/'##N!" $E'&",'/>/(&", 6+/$! $E'%"0/'+#'#%" 12 0("$'"$#%"

$E'12 #f$ $/'+$7'"$#H'/'#%>"%)%0+"$3:E%>E'/$E+" $E(#'%" $E'

12 #!!!$ $/'+$7'"$#! +", CNCR \@N[@ $%7'#E%>E'/$E+" $E'D=!

HE%3'$E'12 #!!!$ $/'+$7'"$#H'/'("3:AN@B \RNcA $%7'E%>E'/

$E+" $E'D=! %",%0+$%">E%>E'/12 0("$'"$#%" $E'&",'/>/(&",

6+/$&",'/$E'12 #f$ $/'+$7'"$#N

R_;&3(">8SYZ#%',@Z/(H$E +", S"$%7(":G%(0("0'"$/+$%(" DE+/+0$'/%#$%0#()O%3, .+7%'#K/#"7#&)' -)2#'$ &",'/12 1$/'##%" 4%))'/'"$f+3'"0'1$+$'#



R)1NQK2+'*1,4)*AF2%*(,*(%.&'3),8*7,&AF4(&,44

PNSK2+'*1,4)*AFF)%:%*:,*(&'()%*.':(%&"9R# '*7(&'*4.,&

.':(%&"WR# 8*7,&7)..,&,*(AF"@@@# '*7AF"d# 4(&,44F]E'

2%(0("0'"$/+$%(" )+0$(/#G;$ +", $/+"#)'/)+0$(/#];$ /')3'0$$E'

+2%3%$:()63+"$#$(+2#(/2 E'+5:7'$+3#+", $E'+2%3%$:()63+"$#$(

$/+"#6(/$E'+5:7'$+3#)/(7$E'&",'/>/(&", 6+/$$(+2(5'>/(&",

6+/$! /'#6'0$%5'3:NS3+/>'/G;%",%0+$'#+#$/(">'/+2%3%$:()

63+"$#$(+2#(/2 E'+5:7'$+3#! HE%3'+3+/>'/];%",%0+$'#+#$/("I

>'/+2%3%$:()63+"$/(($#$($/+"#6(/$E'+5:7'$+3#

&Cc'

N;/(7

;%>N@! %$0+" 2'#''" $E+$$E'G;()12 %" H%3, /+7%','0/'+#',

H%$E $E'%"0/'+#'()12 $/'+$7'"$0("0'"$/+$%("! +", $E'5+3&'()

12 #f$ H+##7+33'/$E+" $E+$()12 #!!!$! +", 2($E L%",#()12

#$/'##$/'+$7'"$#H'/'#%>"%)%0+"$3:#7+33'/$E+" $E'D=! %",%0+$%">

$E+$$E'2%(0("0'"$/+$%(" +2%3%$:()12 %" H%3, /+7%'63+"$#H+#

3%7%$', &",'/12 $/'+$7'"$#% +", $E'];()12 %" H%3, /+7%'

#E(H', +$/'", ()K)%/#$%"0/'+#%">+", $E'" ,'0/'+#%">KH%$E $E'

0("0'"$/+$%(" ()12 $/'+$7'"$! +", 5+/%(&#$/'+$7'"$#()12 #!!!$

H'/'R[NBcg \CCVNc@g E%>E'/$E+" $E'D=! H%$E #%>"%)%0+"$

,%))'/'"0'#! HE%3'5+/%(&#$/'+$7'"$#()12 #f$ #E(H', 5+/:%">,'I

>/''#()/',&0$%(" 0(76+/', H%$E $E'D=! +", 'M0'6$$/'+$7'"$GR!

$E'/',&0$%(" ()HE%0E H+#"($#%>"%)%0+"$! ($E'/12 #f$ $/'+$7'"$#

#E(H', #%>"%)%0+"$,%))'/'"0'#ND(76+/%">$E'$H($:6'#()12 $/'+$I

7'"$#! $E'G;+", ];5+3&'#()12 %" H%3, /+7%'&",'/12 #!!!$

$/'+$7'"$#H'/'E%>E'/$E+" $E(#'&",'/12 #f$ $/'+$7'"$#!+", $E'

];/'+0E', +#%>"%)%0+"$3'5'3!%",%0+$%">$E+$$E'12 $/+"#6(/$+2%3%I

$:()H%3, /+7%'&",'/12 #!!!$ $/'+$7'"$#H+##$/(">'/N

R)1NSK2+'*1,4)*9R'*7WR%.AF)*&'3),8*7,&AF4(&,44

QK )̀4:844)%*

S$6/'#'"$! $E'/'+/'7+":#$&,%'#(" $E''))'0$#()E'+5:

7'$+3##&0E +#3'+, +", 0+,7%&7(" $E'>/(H$E! 6E:#%(3(>%0+3+",

2%(0E'7%0+30E+/+0$'/%#$%0#! :%'3, +", X&+3%$:()/+7%'2($E +$

E(7'+", +2/(+,! 2&$)'H#$&,%'#E+5'2''" 0(",&0$', (" $E'

'))'0$#()E'+5:7'$+3##&0E +#12 (" /+7%'N]E'12 6(33&$%(" %"

W%L&+">#E+"! d&"+" %##'5'/'! 0+&#%">+#%>"%)%0+"$%76+0$("

$E''"5%/("7'"$+", /'#%,'"$#N1$&,%'#E+5')(&", $E+$12! D,

+", d>%" $E'#(%3+/''M$/'7'3:E%>E '0(3(>%0+3/%#L )+0$(/%"

W%L&+">#E+" +/'+! +", $E'%/+5'/+>'5+3&'#+/')+/E%>E'/$E+" $E'

2+0L>/(&", 5+3&'#()$E'#(%3%" d&"+" P/(5%"0'! H%$E $E''M0''I

,%">/+$'/'+0E%">CAAg! +", ?BN@Ag ()$E'#+763'6(%"$#E+5'

5'/:E%>E '0(3(>%0+3/%#L#

&C['

N!$H+#+3#(/'6(/$', $E+$$E'+5'/+>'

0("$'"$#()12! S#+", D, %" $E'H+#$'H+$'/+", ,&#$()$E'7%"I

%">+/'+'M0'',', $E'2+0L>/(&", 5+3&'#()d&"+" P/(5%"0'! +",

12 H+#$E'7+%" '0(3(>%0+3/%#L )+0$(/

&CV'

NS" %"5'#$%>+$%(" (" ?AV

H(/L'/#%" $E'12 7%"%">+/'+()W%L&+">#E+"! d&"+" P/(5%"0'

#E(H', $E+$+2(&$Cb@ ()$E'H(/L'/#H'/'#&))'/%">)/(76"'&7(I

0("%(#%#! +", $E'E+%/12 0("$'"$()/'#%,'"$#%" $E'7%"%">+/'+

/'+0E', C@NV 7>bL>

&BA'

ND/(6##&0E +#/%0'+", 5'>'$+23'#>/(H"

%" W%L&+">#E+" E+5'5+/:%">,'>/''#()'"/%0E7'"$%" 12 +", S#!

6(#%">E'+3$E /%#L#$(3(0+3/'#%,'"$#

&BC'

NS00(/,%">$(#$+$%#$%0+3

/'6(/$#! $E'$($+3+/'+()E'+5:7'$+3I0("$+7%"+$', )+/73+", %" $E'

W%L&+">#E+" +/'+%#B A@_NV E+! ()HE%0E $E'E'+5%3:I6(33&$', #(%3

+/'+$E+$%#"(3(">'/#&%$+23')(/&#'+#)+/73+", %#C CCBNR

E+

&BB'

Nd:6'/+00&7&3+$(/#E+5'+E%>E +2%3%$:$(+2#(/2! +00&7&I

3+$'! +", '"/%0E 0'/$+%" E'+5:7'$+3#! +", $E&#+>((, '))'0$("

$E'/'7',%+$%(" ()0("$+7%"+$', #(%3ND&//'"$3:! /'#'+/0E E+#

)(&", E%>E3:I'"/%0E', 0/(6##&0E +#/%0')(/12 +", /+7%')(/D,!

+", +3+/>'"&72'/()#$&,%'#E+5'2''" 0+//%', (&$$(#$/'">$E'"

'0(3(>%0+3/'7',%+$%(" 7'+#&/'#! +0E%'5%">>((, /'7',%+$%("

/'#&3$#N

12 E+#+" %"E%2%$(/:'))'0$(" $E'>/(H$E +", ,'5'3(67'"$()

$E'+2(5'>/(&", 6+/$()63+"$#NS#$E'$/'+$7'"$0("0'"$/+$%(" %"I

0/'+#',! $E'%"E%2%$(/:'))'0$%"0/'+#',! 7+%"3:7+"%)'#$', +#

63+"$E'%>E$2'0(7%">#E(/$'/! 3'+)0(3(/$&/"%">:'33(H! $%33'/

"&72'/,'0/'+#%">! 2%(7+##,'0/'+#%">! +", :%'3, ,'0/'+#%">N

1$&,%'#E+5')(&", $E+$12 #!!!$ 6(#'#+>/'+$'/$E/'+$$($E'

+2(5'>/(&", 6+/$()/%0'63+"$#$E+" 12 #f$NS$+12 0("0'"$/+I

$%(" %" $E'/+">'()C \C AAA 7>bL>! $E'E+/7%"$'"#%)%', +#$E'

$/'+$7'"$0("0'"$/+$%(" %"0/'+#',% +", +)$'/$/+"#63+"$%">)(/CA ,!

%$H+#)(&", $E+$$E'3'+5'#()/%0'$/'+$', H%$E 12 %" $E'/+">'()

RAA \C AAA 7>bL>$&/"', #%>"%)%0+"$3::'33(H+", >/'H#3(H3:!

+", +)$'/BA ,! $E'/%0'63+"$#2'0+7'#%>"%)%0+"$3:#E(/$'/! +",

,&/%">$E'7+$&/+$%(" #$+>'! $E'12 #!!!$ $/'+$7'"$()C AAA 7>bL>

#E(H', 63+"$E'%>E$#%>"%)%0+"$3:/',&0',! 3'+5'#$&/"%">:'33(H!

"($%33'/#! +", 3(H#'', #'$$%">/+$'! /'#&3$%">%" +#%>"%)%0+"$,'I

0/'+#'%" :%'3,

&BR'

N]E'/'#&3$#()$E%##$&,:#E(H', $E+$$E'$(M%0

'))'0$()12 #!!!$ (" H%3, /+7%'H+##%>"%)%0+"$3:>/'+$'/$E+" $E+$

()12 #f$N9",'/$E'$/'+$7'"$()_ AAA 7>bL>12 #!!!$! $E'

__ S#%+" S>/%0&3$&/+3.'#'+/0E BABR



63+"$E'%>E$+", $($+32%(7+##H'/'#%>"%)%0+"$3:/',&0',! HE%3'

&",'/$E'$/'+$7'"$()[ AAA 7>bL>12 #f$! $E'63+"$E'%>E$H+#

#$%33E%>E'/$E+" $E'D=! +", $E'$($+32%(7+##H+##%>"%)%0+"$3:

E%>E'/$E+" $E'D=N!$%",%0+$', $E+$H%3, /+7%'0(&3, 7+%"$+%"

>((, >/(H$E +", ,'5'3(67'"$&",'/E%>E 0("0'"$/+$%("#()12

#f$N9",'/$E'$H(L%",#()12 #$/'##! $E'12 0("$'"$#%" 2($E

$E'+2(5'>/(&", +", &",'/>/(&", 6+/$#%"0/'+#', H%$E $E'%"0/'+#'

()$/'+$7'"$0("0'"$/+$%("% $E' 12 0("$'"$+", ]; ()$E'

+2(5'>/(&", 6+/$H'/'E%>E'/%" $E'12 #!!!$ $/'+$7'"$#$E+" %"

$E'12 #f$ $/'+$7'"$#! HE%3'$E'12 0("$'"$()$E'&",'/>/(&",

6+/$H+#E%>E'/%" $E'12 #f$ $/'+$7'"$#$E+" %" $E'12 #!!!$

$/'+$7'"$#N!$%",%0+$', $E+$$E'12 $/+"#6(/$+2%3%$:()H%3, /+7%'

&",'/12 #!!!$ $/'+$7'"$#H+##$/(">'/! /'#&3$%">%" E%>E'/0("I

0'"$/+$%("#()12 #!!!$ 2'%">7(/'$(M%0$($E'+2(5'>/(&", 6+/$

$E+" 12 #f$! 3'+,%">$(,'0/'+#'#%" 63+"$E'%>E$+", 2%(7+##N

O%3, /+7%'E+#+#$/(">$/+"#6(/$+,5+"$+>')(/12 #!!!$! HE%0E

0+" +33'5%+$'$E'$(M%0%$:()/(($#$(E'+5:7'$+312! +", )+0%3%$+$'

$E'+2#(/6$%(" +", +00&7&3+$%(" ()12 %" $E'+2(5'>/(&", 6+/$N

d'"0'! %$0+" 2'H%,'3:&#', )(/'0(3(>%0+3/'#$(/+$%(" %" 6(33&$',

+/'+#N

!"#"$"%&"'

&C' ;<YZ.! O<!D! ]91! #%',@]E'&6$+L'+", ,'$(M%)%0+$%(" ()+"$%7(":

2:63+"$#" S/'5%'H&U'N<"5%/("7'"$+3+", <M6'/%7'"$+3G($+":! BACR

#V?$" B[ \R_N

&B' DdS!*8! OSYZ8! 8SYZ d̀! #%',@PE:#%(3(>%0+30E+/+0$'/%#$%0#()

)%0&#$%L(&+&",'/+"$%7(":#$/'##&U'N]/+"#+0$%("#()Y(")'//(&#Q'$+3#

1(0%'$:()DE%"+! BACc! Bc#_$" VRV \V_@N
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