
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/


P*$(#7$"#+80$(6- >$#(%)+%%'#.+"."J$/.7$"#("/!#:W$:+'*&$

?#.%.̀(#.+"."G'.%/."1 ;$*(7.&:

;2$"2(+ b!CD9

@

! b./(";C!

@

! H2'+['D!I

E

! <."2(+ H0CT

@

! ;2$"BCD9

@

!

! <.(+2+"1 <!TD9

@

!"3,>>$.$,+:'9&0 3,0%1'5(1/,0! Y/&0.L/:0/;$'%/16,+=$()0,>,.6! 7&0()&0.AACCDD! 3)/0&" D"3,>>$.$,+*5%/0$%%! 7&0()&0.Y/&,1,0.Q0%1/151$! 7&0()&0.

AACCDD! 3)/0&

CK:#*(&#IZ/1) 1)$'&J/< <$;$>,J4$01,+3)/0&̂%%,(/&>$(,0,46&0< 1)$&(($>$'&1/,0 ,+5'9&0/K&1/,0! &>&'.$N5&01/16,+J',<5(1/,0 &0< <,M

4$%1/(%$O&.$/%</%()&'.$< /01,'/;$'%&0< >&[$%! &0< 1)$(,0($01'&1/,0 ,+J,>>51&01%>$&<%1,%$'/,5%$L($%%/;$)$&;64$1&>%/0 %$</4$01! O)/()

&++$(1%1)$$(,>,./(&>$0;/',04$01"Q0 1)/%J&J$'! 1)$1'$&14$011$()0,>,.6,+)$&;64$1&>J,>>51/,0 /0 %$</4$01&0< /1%'$%,5'($51/>/K&1/,0 /0

95/></0.($'&4/(%/0 3)/0&&'$%6%1$4&1/(&>>6&0&>6K$< &0< %544&'/K$<! /0 ,'<$'1,J',;/<$&'$+$'$0($+,'1)$1'$&14$01,+%$</4$01/0 '/;$'%

&0< >&[$%&0< 1)$%5%1&/0&9>$<$;$>,J4$01,+95/></0.($'&4/(%/0<5%1'6"

L$- M+*/:I2$</4$01! *5/></0.($'&4/(%! #$%,5'($51/>/K&1/,0! #$%$&'() J',.'$%%

#$($/;$<% -$9'5&'6!c! DCDAIIS(($J1$<% SJ'/>DA! DCDA

25JJ,'1$< 96V',;/0(/&>Q00,;&1/,0 &0< E01'$J'$0$5'%)/J ='&/0/0.V',.'&4+,'

3,>>$.$ 215<$01% ,+ Y/&0.L/ V',;/0(/&> ]$J&'14$01 ,+ E<5(&1/,0

&2DCDD!CH@TCAc?'" :0/;$'%/16M>$;$>7&15'&>2(/$0($V',F$(1,+Y/&0.L/:0/M

;$'%/16,+=$()0,>,.6&W#DC!C'"

!

3,''$%J,0</0.&51),'"3)$0 ZS7P! 4&%1$'! '$%$&'() +/$><%% '$&>$%1&1$

$(,0,46&0< .'$$0 <$;$>,J4$01"

@N!"#*+/'&#.+"

Q0 '$($016$&'%! O/1) 1)$'&J/< <$;$>,J4$01,+%,(/&>$(,0,M

46&0< 1)$&(($>$'&1/,0 ,+5'9&0/K&1/,0 /0 3)/0&! &>&'.$N5&01/16

,+J,>>51$< /0<5%1'/&>O&%1$O&1$'&0< <,4$%1/(%$O&.$)&%9$$0

</%()&'.$< /01,'/;$'%&0< >&[$%! '$%5>1/0./0 %$'/,5%J,>>51/,0 ,+

O&1$'$0;/',04$01! O)/>$&>&'.$0549$',+J,>>51&01%/0 O&1$'

.&1)$'/0 %$</4$01! '$%5>1/0./0 %$'/,5%,;$'M%1&0<&'< )$&;64$1&>

(,01$01/0 %$</4$01! &0< 1)$J,>>51$< %$</4$01O/>>(&5%$%$(,0<M

&'6J,>>51/,0 ,+O&1$'9,<6<5$1,1)$()&0.$/0 $0;/',04$01&>

(,0</1/,0%! 1)5%<$%1',6/0.O&1$'$(,>,./(&>$0;/',04$01"

S1J'$%$01! O/1) 1)$(,01/05,5%&<;&0($4$01,+5'9&0/K&1/,0

/0 3)/0&! 1)$4&'[$1<$4&0< +,'95/></0.($'&4/(%/%/0('$&%/0.

<&696<&6"Z/1) 1)$(,01/05,5%4/0/0.,+$L/%1/0.[&,>/0! 0&15'&>

45< &0< ,1)$''&O4&1$'/&>%! '$./,0&>$0;/',04$01&>J,>>51/,0 /%

(&5%$<! $%J$(/&>>61)$4/0/0.,+[&,>/0 1&/>/0.%)&%(&5%$< $0;/M

',04$01&>J,>>51/,0 &0< &>&'.$0549$',+J,1$01/&>%&+$16)&KM

&'<%

(!)

"S.&/0%11)/%9&([.',50<! 1)$'$%,5'($51/>/K&1/,0 ,+%$</M

4$01/0 95/></0.($'&4/(%)&%&11'&(1$< O/<$&11$01/,0 ,+%(),>&'%

&1),4$&0< &9',&<"=)$'$%,5'($51/>/K&1/,0 ,+%$</4$01/0 95/><M

/0.($'&4/(%(&0 0,1,0>6'$&>/K$1)$1'$&14$01,+)$&;64$1&>J,>M

>51/,0 /0 %$</4$01&0< 1)$J',1$(1/,0 ,+O&1$'$(,>,./(&>$0;/',0M

4$01! 951&>%,$++$(1/;$>6'$<5($1)$<$4&0< +,'0&15'&>'$%,5'($%

/0 95/></0.($'&4/(%/0<5%1'6&0< &>>$;/&1$1)$$0;/',04$01&>J,>M

>51/,0 J',9>$4%(&5%$< 96'$%,5'($$LJ>,/1&1/,0! O)/() /%,+.'$&1

%/.0/+/(&0($1,1)$J',1$(1/,0 ,+O&1$'$(,>,./(&>$0;/',04$01&0<

1)$%5%1&/0&9>$<$;$>,J4$01,+95/></0.($'&4/(%/0<5%1'6

(D)

"

ENW$:$(*&2,*+1*$::+82$(6- 7$#(%,+%%'#.+".":$/.3

7$"#("/.#:#*$(#7$"##$&2"+%+1-

EO@N;'**$"#:.#'(#.+"+82$(6- 7$#(%,+%%'#.+".":$/.7$"#

.";2."(IQ0 '$($016$&'%! 4&06<,4$%1/(%(),>&'%)&;$%15</$<

&0< &0&>6K$< 1)$(5''$01%/15&1/,0 ,+)$&;64$1&>J,>>51/,0 /0 %$</M

4$01,+/4J,'1&01'$%$';,/'%,''/;$'%&0< >&[$%! &0< /1/%.$0$'&>>6

+,50< 1)&11)$)$&;64$1&>(,01$01%/0 %$</4$01,+'$%$';,/'%,9;/M

,5%>6$L($$< 1)$%1&0<&'<! $%J$(/&>>6/0 '$%$';,/'%%$'/,5%>6&++$(1M

$< 96/0<5%1'/&>%$O&.$"=)$'$%$&'() ,+-&0 3)$0.L/0 )#+1-

+,50< 1)&13< J,>>51/,0 /0 >&[$&0< '$%$';,/'%$</4$01%/0 3)/0&

O&%1)$4,%1%$'/,5%! &0< /1$;$0 '$&()$< 4,<$'&1$,'%$;$'$J,>M

>51/,0 >$;$>

(A)

"Q0 1)$%&4J>/0./0;$%1/.&1/,0 ,+&'$%$';,/'/0

P5&0.<,0.! _/06/#$%$';,/'&0< !AD >&'.$&0< 4$</54M%/K$< '$%M

$';,/'%/0 P&0F/&0.#/;$'*&%/0! /1O&%+,50< 1)&11)$'$O&%&'/%[

,+)$&;64$1&>J,>>51/,0 /0 '$%$';,/'%$</4$01! &0< 3<! R0! 35

&0< %,,0 $L($$< 1)$%1&0<&'<! J,%/0.&($'1&/0 1)'$&11,)54&0

>/+$&0< 1)$%5';/;&>,+&0/4&>%&0< J>&01%

(@ \T)

"=)$'$+,'$! /1/%

$L1'$4$>65'.$011,(,01',>1)$)$&;64$1&>J,>>51/,0 /0 %$</4$01!

&0< /1/%,+.'$&1%/.0/+/(&0($1,'$&>/K$1)$'$%,5'($51/>/K&1/,0 ,+

%$</4$01"

EOEN>(."#$&2"+%+1.$:8+*#*$(#7$"#+82$(6- 7$#(%,+%%'3

#.+".":$/.7$"#IS((,'</0.1,1)$'$4$</&1/,0 1)$,'6,+)$&;6

4$1&>J,>>51/,0 /0 %$</4$01! 1)$$L/%1/0.%$</4$011'$&14$011$()M

0,>,./$%(&0 9$',5.)>6</;/<$< /01,1O,(&1$.,'/$%&((,'</0.1,

1)$'$4$</&1/,0 >,(&1/,0% "&($"#4 '$4$</&1/,0 &0< )S($"#4 '$4$</&M

1/,0"E&($"#4 '$4$</&1/,0 /%&1$()0,>,.61)&1</'$(1>6&<,J1%(,4M

J'$)$0%/;$4$&0%1,1'$&1%$</4$01O/1),514,;/0./1" )S($"#4 '$M

4$</&1/,0 /%&1$()0,>,.6,+1'&0%J,'1/0.J,>>51$< %$</4$01+',4

'/;$'()&00$>&0< 1)$0 1'$&1/0./1"Q0 J'&(1/($! )S($"#4 '$4$</&1/,0

)&%1)$()&'&(1$'/%1/(%,+)/.) /0J51(,%1! %,"&($"#4 '$4$</&1/,0 /%

]bQ% !C"!cTC!dF"(0[/"/%%0!c@A \ccCA"DCDA"CX"CC@S%/&0 S.'/(5>15'&>#$%$&'() DCDA! !X &X'% !@ \!T



4,'$O/<$>65%$<"

EOEO@IE&($"#4 '$4$</&1/,0 1$()0,>,.6"E&($"#4 '$4$</&1/,0 1$()M

0,>,.6'$+$'%1,1)$1'$&14$01,+%$</4$01</'$(1>6/0 (,01&4/0&1$<

%/1$%1,'$<5($1)$J,>>51/,0 ,+%$</4$011,O&1$'! &0< /1(&0 9$</M

;/<$< /01,"&($"#4 J)6%/(&>'$4$</&1/,0 1$()0,>,.6! "&($"#4 ()$4/M

(&>'$4$</&1/,0 1$()0,>,.6&0< "&($"#4 9/,'$4$</&1/,0 1$()0,>,.6"

&/' E&($"#4 J)6%/(&>'$4$</&1/,0 1$()0,>,.6"S1J'$%$01! 1)$

(,44,0 "&($"#4 J)6%/(&>'$4$</&1/,0 1$()0,>,./$%4&/0>6/0(>5<$

(&JJ/0.'$4$</&1/,0 1$()0,>,.6&0< $>$(1'/('$4$</&1/,0 1$()0,>,M

.6"3&JJ/0.'$4$</&1/,0 1$()0,>,.65%$%(,;$'/0.4&1$'/&>%1,

%$J&'&1$%$</4$01+',41)$O&1$'&9,;$! %,&%1,/0)/9/11)$'$M

>$&%$,+)$&;64$1&>%+',4%$</4$011,O&1$'

(B)

! 951/1O/>>'$<5($

1)$O&1$'<$J1) &0< O&1$'(&J&(/16,+'$%$';,/'%! '/;$'%&0< >&[$%"

E>$(1'/('$4$</&1/,0 1$()0,>,.6/%&+&%1&0< $++/(/$01"&($"#4 .'$$0

'$4$</&1/,0 1$()0,>,.6"*6J511/0.%$</4$01J,>>51&01%/01,&0

$>$(1',>6%/%<$;/($O/1) (&1),<$&0< &0,<$! &%$'/$%,+$>$(1',M

()$4/(&>'$&(1/,0%&'$(&''/$< ,51965%/0.$>$(1'/(+/$><! &0< 1)$0

1)$$>$(1',<$J,%/1/,0 ,'/,0 $L()&0.$$L1'&(1/,0 ,+)$&;64$1&>

/,0%,'(,4J,50<%/0 1)$$>$(1',<$&'$&/%'$&>/K$<! %,&%1,

&()/$;$1)$$++$(1,+'$4,;/0.)$&;64$1&>%+',4%$</4$01! &0< /1

)&%&.,,< &JJ>/(&1/,0 J',%J$(1

(H)

"&//' E&($"#4 ()$4/(&>'$4$</&M

1/,0 1$()0,>,.6"E&($"#4 ()$4/(&>'$4$</&1/,0 1$()0,>,.65%$%

()$4/(&>'$&.$01%1,'$&(1O/1) 1)$%$</4$01&11)$9,11,4,+1)$

'/;$'1,%$J&'&1$! +/LJ,>>51&01%/0 1)$%$</4$01,'1'&0%+,'41)$4

/01,0,0M1,L/(()$4/(&>+,'4%! 1)5%'$<5(/0.1)$</++5%/,0 &0< 4/M

.'&1/,0 &9/>/16&0< 1,L/(/16,+)$&;64$1&>%/0 1)$%$</4$01

(c)

"S1

J'$%$01! 1)$'$&.$01%O/1) .,,< '$4$</&1/,0 $++$(15%$< /0 1)/%

1$()0,>,.64&/0>6/0(>5<$(&>(/54J,>6%5>+/<$! +$'',5%%5>+&1$! %,M

</54</1)/,0/1$! )#,-

(!C)

! 9511)$<,%&.$,+'$&.$01%%),5>< 9$

(&'$+5>>61'$&1$< /0 J'&(1/(&>&JJ>/(&1/,0 1,&;,/< 1)$J,1$01/&>

)&'4,+/0&JJ',J'/&1$'$&.$01%,'<,%&.$1,'$./,0&>O&1$'$(,>,./M

(&>$0;/',04$01! O)/() 4&[$%1)$"&($"#4 ()$4/(&>'$4$</&1/,0

1$()0,>,.6)&;$($'1&/0 >/4/1&1/,0%"&///' E&($"#4 9/,'$4$</&1/,0

1$()0,>,.6"E&($"#4 9/,'$4$</&1/,0 1$()0,>,.6'$+$'%1,1)$J5'/+/M

(&1/,0 ,+)$&;64$1&>J,>>51&01%/0 %$</4$01964/(',9/&>'$&.$01%

,'&N5&1/(&0/4&>%&0< J>&01%50<$'($'1&/0 (,0</1/,0%"=)$"&($"#4

9/,'$4$</&1/,0 1$()0,>,.6)&%1)$&<;&01&.$%,+(,0;$0/$01,J$'&M

1/,0! >,OJ'/($&0< >/11>$$0;/',04$01&>/01$'+$'$0($"8,O$;$'!

O)$1)$'/1/%&0/4&>! J>&01,'4/(',,'.&0/%4! &%>,0.&%/1$L($$<%

1)$4&L/4541,>$'&0($,+)$&;64$1&>%! 1)$$++$(1,+$(,>,./(&>

'$%1,'&1/,0 O/>>9$'$<5($<! &0< $;$0 1)$'$O/>>9$(,501$'J',<5(M

1/;$$++$(1

(!!)

"

EOEOEIBS($"#4 '$4$</&1/,0 1$()0,>,.6"=)$)S($"#4 '$4$</&1/,0

1$()0,>,.6'$+$'%1,1)$'$4,;&>,+%$</4$01J,>>51&01%+',41)$

,'/./0&>J,%/1/,0%/0 '/;$'%,'>&[$%&0< '$%$';,/'%! &0< /1(&0 9$

</;/<$< /01,,0M%/1$'$4$</&1/,0 &0< ,++M%/1$'$4$</&1/,0"3,4M

J&'$< O/1) "&($"#4 '$4$</&1/,0 1$()0,>,.6! 1)/%1$()0,>,.6)&%($'M

1&/0 ,J$'&9/>/16&0< (,01',>>&9/>/16/0 $0./0$$'/0.! &0< )&%($'1&/0

&<;&01&.$%+,'%4&>>J,>>51$< &'$&%! 951/14&6(&5%$%$(,0<&'6

$0;/',04$01&>J,>>51/,0 /0 1)$'$4$</&1/,0 J',($%%

(!C)

"S1J'$%$01!

)S($"#4 '$4$</&1/,0 1$()0,>,.6)&%9$$0 &JJ>/$< /0 4&06$0./0$$'M

/0.(&%$%&1),4$&0< &9',&<! O)/() J',;/<$%$LJ$'/$0($+,'1)$

(,49/0&1/,0 ,+)S($"#4 '$4$</&1/,0 1$()0,>,.6&0< ,1)$'1$()0,>,M

./$%"

Q N )*+1*$::."*$:+'*&$'#.%.̀(#.+"+8:$/.7$"#."

K'.%/."1 &$*(7.&:

S1J'$%$01! 1)$($'&4/(/0<5%1'6(,0%54$%&0 &;$'&.$,+D"H

9/>>/,0 1,+'&O4&1$'/&>%&0< @H"B 4/>>/,0 1,+(,&>+,'J',<5(1/,0

$;$'66$&'

(!D)

"=)/%>&'.$&4,501,+$0$'.6(,0%54J1/,0 /%,9;/M

,5%>6(,01'&'61,1)$(,0($J1,+$(,>,./(&>(/;/>/K&1/,0 (,0%1'5(1/,0

&0< %5%1&/0&9>$<$;$>,J4$01/0 3)/0&"=)$(,4J,%/1/,0 ,+%$</M

4$01/%1)$%&4$&%1)&1,+(>&6! &0< /1(&0 '$J>&($(>&61,J',<5($

($'&4/(! ($'&4%/1$&0< ,1)$'4&1$'/&>%! &0< /1%'$%,5'($51/>/K&M

1/,0 (&0 9,,%11)$%5%1&/0&9>$<$;$>,J4$01,+1)$($'&4/(/0<5%M

1'6"-,'1)/%'$&%,0! >,(&>.,;$'04$01%/0 3)/0&)&;$%5(($%%/;$>6

/%%5$< '$>$;&01J,>/(/$%1,%5JJ,'11)$'$+,'4&0< <$;$>,J4$01,+

1)/%/0<5%1'6"-,'$L&4J>$! 1)$!A

#:

@"%)(O)+*G)%)107D)&#51+& 0'

>)?T+11U+#)*"+1$"& V:)W"+&/ 5*0%"&,)/%%5$< /0 DC!T (>$&'>6

J,/01$< ,511)&1/1/%0$($%%&'61,&<)$'$1,.'$$0 <$;$>,J4$01&0<

&(1/;$>6(&''6,51<$4,0%1'&1/,0 &0< J',4,1/,0 ,+%/>1'$%,5'($

51/>/K&1/,0"2/0($1)$'$>$&%$,+1)$J>&0! %,4$$01$'J'/%$%/0

W)$F/&0.V',;/0($)&;$%5(($%%+5>>6'$&>/K$< >&'.$M%(&>$51/>/K&1/,0

,+%/>1'$%,5'($51/>/K&1/,0

(!A)

"S11)$%&4$1/4$! 4&06%(),>&'%/0

3)/0&)&;$&>%,(&''/$< ,51'$%$&'() ,0 1)$'$%,5'($51/>/K&1/,0 ,+

%$</4$01/0 95/></0.($'&4/(%&0< &()/$;$< '/() '$%5>1%"-,'$LM

&4J>$! R&,#5/)#+1-+,50< 1)&1&($'1&/0 &4,501,+<'$<.$< %/>1

/0 (,49/0&1/,0 O/1) 0&15'&>(>&6O&%5%$< 1,J'$J&'$95/></0.($M

'&4/(%! 1)$J',J,'1/,0 ,+<'$<.$< %/>15%$< O&%&%)/.) &%DCe!

O)/() '$&>/K$< 1)$'$5%$,+'$%,5'($%&0< (,0%/<$'&9>$$(,0,4/(

9$0$+/1%

(!@)

"=)$'$%$&'() ,+?/&,Y/9,)#+1-%),O$< 1)&1)/.)M$+M

+/(/$0(6J),%J),'5%M'$4,;/0.%$</4$01($'&4%/1$(,5>< 9$,9M

1&/0$< 50<$'($'1&/0 (,0</1/,0%964/L/0.'/;$'%$</4$01O/1) J,'$M

+,'4/0.&.$01=37)*4$"&%014,*+#4$#,119,>>! (,&>.'&05>$%! ($4$01

&0< O&1$'"=)$J'$J&'$< %$</4$01($'&4%/1$0,1,0>6)&< ($'1&/0

J),%J),'5%'$4,;&>&9/>/16! 951&>%,$++$(1/;$>6'$<5($< 1)$'$M

N5/'$< (,%1! %,/1O&%,0$,+1)$%5/1&9>$%$</4$01'$%,5'($51/>/K&M

1/,0 %()$4$%

(!X)

"

RN;+"&%':.+"

&/' =)$/01$'0&>(,4J,0$01%,+%$</4$01J,>>51&01%&'$(,4M

J>$L! &0< 4&6(&5%$%$(,0<&'6J,>>51/,0 1,1)$O&1$'$(,>,./(&>

$0;/',04$01/0 1)$1'$&14$01J',($%%"=)$'$+,'$! /1/%0$($%%&'61,

(,4J'$)$0%/;$>651/>/K$&0549$',+1$()0/(&>4$&0%1,'$<5($1)$

J,1$01/&>'/%[%,+%$</4$01J,>>51/,0 1'$&14$01"&//' =,95/>< &

9$&51/+5>&0< >/;&9>$$(,>,./(&>$0;/',04$01&0< '$&>/K$%5%1&/0M

&9>$<$;$>,J4$01! <'$<./0.&0< '$%,5'($51/>/K&1/,0 ,+'/;$'&0<

>&[$%$</4$01/%,0$,+1)$/4J,'1&01O&6%"=,'$&>/K$'$%,5'($

51/>/K&1/,0 ,+%$</4$01! /1/%0$($%%&'61,J',4,1$'$%,5'($51/>/K&M

1/,0 ,+%$</4$01/0 95/></0.($'&4/(%,0 1)$9&%/%,+%$</4$01J,>M

>51/,0 (,01',>! (,49/0$< O/1) %$</4$01()&'&(1$'/%1/(%&0< %/>1M

X!3)$0)&,_QS7P)#+1-='$&14$01,+8$&;6R$1&>V,>>51/,0 /0 2$</4$01&0< Q1%#$%,5'($:1/>/K&1/,0 /0 *5/></0.3$'&4/(%



&1/,0 1'$0<"&///' =)$'$%,5'($51/>/K&1/,0 ,+%$</4$01/0 95/></0.

($'&4/(%0$$<%1)$%5JJ,'1,+95/></0.($'&4/(%$01$'J'/%$%! &0<

1)$<$;$>,J4$01,+95/></0.($'&4/(%$01$'J'/%$%(&0 0,19$%$J&M

'&1$< +',4 >,(&>J,>/(6%5JJ,'1"_,(&>.,;$'04$01<$J&'14$01%

0$$< 1,%1'$0.1)$0 1)$/'%5JJ,'11,95/></0.($'&4/(%$01$'J'/%$%!

$%J$(/&>>61,/0('$&%$1)$J,>/(6%5JJ,'11,'$%,5'($51/>/K&1/,0 ,+

%$</4$01/0 95/></0.($'&4/(%"

!"#"$"%&"'

(!) US7PWR! 38E7?#! 38E7-"]/%(5%%/,0 ,0 1)$J',%J$(1,+(,4J'$M

)$0%/;$<$;$>,J4$01&0< 51/>/K&1/,0 ,+[&,>/0 1&/>/0.%(Y)"8$0&0 *5/></0.

R&1$'/&>%! DC!@&!'% TA \TX"&/0 3)/0$%$'"

(D) _Q:PU"#$(6(>/0.,+'/;$'%$</4$01M<$;$>,J4$01&0< &JJ>/(&1/,0 ,+0$O

($'&4%/1$+/>1$'4$</&(])"],0.)5&:0/;$'%/16! DCCD"&/0 3)/0$%$'"

(A) -S73?! _Q:R! ZS7P2#)#+1-#$%$&'() J',.'$%%&0< J',%J$(1,+

%$</4$01$0;/',04$01&0< J,>>51/,0 (,01',>/0 3)/0&/0 '$($01DC 6$&'%

(Y)"S<;&0($%/0 E&'1) 2(/$0($! DCD!! AT&@'% A@T \AB@"&/0 3)/0$%$'"

(@) W8b:R"3,01$01()&'&(1$'/%1/(%&0< '/%[ &%%$%%4$01,+)$&;64$1&>%/0

%$</4$01,+&'$%$';,/'/0 P5&0.<,0.(Y)"3)/0&Z&1$'25JJ>6&0< ]'&/0M

&.$! DC!B! AA&X'% !C@ \!CB"&/0 3)/0$%$'"

(X) 28E78_! W8S7PaU! ZS7P8G)#+1-]/%1'/951/,0! %,5'($&0< $(,M

>,./(&>'/%[ &%%$%%4$01,+)$&;64$1&>%/0 %$</4$01%,+_/06/O&1$'%,5'($

'$%$';,/'(Y)"#$%,5'($%&0< E0;/',04$01,+U&0.1K$#/;$'*&%/0! DCD!!

AC&X'% !D!! \!DDC"&/0 3)/0$%$'"

(T) 8:a! Z:?*! ZS7PY)#+1-V,>>51/,0 ()&'&(1$'/%1/(%&0< '/%[ &%%$%%M

4$01,+)$&;64$1&>%/0 '$%$';,/'%$</4$01%,+P&0F/&0.#/;$'*&%/0(Y)"

Y/&0.L/Z&1$'#$%,5'($%2(/$0($&0< =$()0,>,.6! DCDD! @H&!'% @T \

XD"&/0 3)/0$%$'"

(B) 8:W! 38E7W"#$4$</&1/,0 1$()0,>,.6,+)$&;64$1&>%/0 '/;$'%$</M

4$01(Y)"P5&0.K),5 3)$4/(&>Q0<5%1'6! DCDD! XC &A'% !Cc \!!!!

!DD"&/0 3)/0$%$'"

(H) 38:ZP"#$%$&'() J',.'$%%,+)$&;64$1&>'$4,;&>1$()0,>,.6/0 (,0M

1&4/0&1$< %$</4$01(Y)"P5&0.<,0.3)$4/(&>Q0<5%1'6! DC!A! @C&!D'%

cX \cT! !CT"&/0 3)/0$%$'"

(c) _Q7UY! WE7P?R! ?QEU])#+1-#$%$&'() J',.'$%%,+'/;$'%$</4$01

1'$&14$01&0< '$%,5'($51/>/K&1/,0(Y)"21'&/1%2(/$0($! DCD!! !BD&@'%

AH \@!"&/0 3)/0$%$'"

(!C) _Q8-! 38E7Z-! 38E7__)#+1-SJJ>/(&1/,0 ,+"&($"#4 ()$4/(&>'$M

4$</&1/,0 1$()0,>,.6/0 .',50<O&1$',+&3'& Q̀' (,01&4/0&1$< %/1$

(Y)"Y,5'0&>,+Z&1$'#$%,5'($%&0< Z&1$'E0./0$$'/0.! DCDD! AA&A'%

H! \HH"&/0 3)/0$%$'"

(!!) _:b8! W8:U3! -E7P?Y"#$%$&'() J',.'$%%,+9/,'$4$</&1/,0 1$()M

0,>,.6,+)$&;64$1&>(,01&4/0&1$< %,/>(Y)"S0)5/S.'/(5>15'&>2(/M

$0($%! DC!X! @A&X'% DD@ \DDB"&/0 3)/0$%$'"

(!D) =S7?"#$%$&'() ,0 /,0 $L()&0.$'$/0+,'($< 95/></0.($'&4/(%(])"

Y/0.<$K)$0 3$'&4/(:0/;$'%/16! DCDC"&/0 3)/0$%$'"

(!A) ]b7P*"W)$F/&0./%%5$< .5/<&0($,0 %/>1'$%,5'($51/>/K&1/,0 /0 0$O

O&>>4&1$'/&>/0<5%1'6(Y)"Z&>>R&1$'/&>Q00,;&1/,0 &0< *5/></0.E0$'M

.6E++/(/$0(6! DC!H&B'% !C"&/0 3)/0$%$'"

(!@) RSb#! Gb7P8-! 38E7R?)#+1-215<6,0 J'$J&'&1/,0 ,+95/></0.

($'&4/(%O/1) <'$<.$< %/>1&0< 0&15'&>(>&6(Y)"2/>/(&1$*5>>$1/0! DC!!!

AC&D'% @cD \@cT"&/0 3)/0$%$'"

(!X) ?QSbY*! 8:S7PW]! 38E7UU)#+1-V'$J&'&1/,0 &0< J$'+,'4&0($

&0&>6%/%,+)/.)M$++/(/$0(6J),%J),'5%'$4,;&>%$</4$01($'&4%/1$(Y)"

Y,5'0&>,+W)$F/&0.Sg-:0/;$'%/16!DC!c!AT&D'%@!X\@D!"&/0 3)/0$%$'

&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&

"

&-',4J&.$!C'

<$'/;&1/;$+,'4%%5() &%<,4$%1/(%$';/($! J&([&.$hJ',J$'16

%$';/($&0< ()/>< (&'$%$';/($! O)/() (&0 J',;/<$4,'$/01/4&1$!

(,0;$0/$01&0< (,4+,'1&9>$%$';/($%&0< 4$$11)$</;$'%/+/$<

0$$<%,+1)$$><$'>6

(c)

"

&;//' V$'%,00$>1'&/0/0.% =)$%$';/($J$'%,00$>,+1)$$><$'M

>6(&'$&'$1)$[$6+&(1,'%,+/0<5%1'/&>/K&1/,0 <$;$>,J4$01"Q1/%

0$($%%&'61,%1'$0.1)$0 1)$/'1'&/0/0.&0< $<5(&1/,0! /4J',;$1)$/'

J',+$%%/,0&>%[/>>%&0< %$';/($&O&'$0$%%! &0< $%1&9>/%) &%,50<

%$';/($%1&0<&'< &0< &%%$%%4$01%6%1$41,$0%5'$1)$N5&>/16,+

>/+$&0< %&+$16,+1)$$><$'>6"=)$.,;$'04$01(&0 +,'45>&1$1&'.$M

1$< 1'&/0/0.J>&0%! &0< (&''6,511'&/0/0.(,5'%$%1)',5.) 1'&<$&%M

%,(/&1/,0%! ;,(&1/,0&>%[/>>%1'&/0/0./0%1/151/,0%! 50/;$'%/1/$%!

)#,-! %,&%1,/4J',;$1)$J',+$%%/,0&>N5&>/16,+1)$$><$'>6(&'$

%$';/($J$'%,00$>"E01$'J'/%$%(&0 &>%,&11'&(1&0< '$1&/0 ,51%1&0<M

/0.1&>$01%96(&'$$'<$;$>,J4$01J>&00/0.! J',+$%%/,0&>%[/>>%

1'&/0/0.&0< O,'[/0.$0;/',04$01/4J',;$4$01! %,&%1,/4J',;$

1)$,;$'&>>N5&>/16,+1)$$><$'>6(&'$%$';/($/0<5%1'6"

&;///' 3&J/1&>/0;$%14$01% .,;$'04$01&0< %,(/&>(&J/1&>(&0

9$/0;$%1$< /0 1)$$><$'>6(&'$/0<5%1'6/0 ;&'/,5%O&6%! %5() &%

$0(,5'&./0.$01$'J'/%$%1,/0;$%1/0 1)$(,0%1'5(1/,0 ,+$><$'>6(&'$

J',F$(1%"=)$.,;$'04$01(&0 &>%,.5/<$%,(/&>(&J/1&>1,/0;$%1/0

1)$$><$'>6(&'$/0<5%1'6! &0< $%1&9>/%) +/0&0(/0.1,,>%%5() &%

$><$'>6(&'$/0<5%1'6/0;$%14$01+50<%&0< $><$'>6(&'$/0<5%1'6

1'5%1%1,/4J',;$1)$'&1$,+'$15'0 ,0 (&J/1&>"S11)$%&4$1/4$!

1)$.,;$'04$01(&0 /0('$&%$+/0&0(/&>%59%/</$%1,$><$'>6(&'$

%$';/($$01$'J'/%$%! &0< $0(,5'&.$$01$'J'/%$%1,/0('$&%$/0;$%1M

4$01&0< /4J',;$%$';/($>$;$>"

!"#"$"%&"'

(!) YQS7P="#$%$&'() ,0 1)$Q0<5%1'/&>/K&1/,0 ]$;$>,J4$01,+(,4450/16M

9&%$< $><$'>6(&'$/0 1)$P&00&0 ,>< '$;,>51/,0&'69&%$&'$&(Y)"3)/0&

$><$'>6(&'$! DC!B&B'% DT \DB"&/0 3)/0$%$'"

(D) ZS7P8!_QY_"V'$%$01%/15&1/,0 &0< <$;$>,J4$01%5..$%1/,0%,+(,445M

0/16M9&%$< $><$'>6(&'$/0<5%1'6/0 1)$P&00&0 ,>< '$;,>51/,0&'69&%$&'$&

(Y)"2(/$0($&0< =$()0,>,.68$'&><! DC!c&!X'% DA \DX"&/0 3)/0$%$'"

(A) 38E738"215<6,0 1)$(,501$'4$&%5'$%,+(,4450/16M9&%$< $><$'>6

(&'$/0<5%1'/&>/K&1/,0 /0 1)$P&00&0 ,>< '$;,>51/,0&'69&%$&'$&(Y)"

=)/0[ =&0[ E'&! DCDC&!'% cA \c@"&/0 3)/0$%$'"

(@) GS7PU"#$%$&'() ,0 /0<5%1'/&>/K&1/,0 4,<$>,+(,4450/16M9&%$< $><$'M

>6(&'$/0 1)$P&00&0 ,>< '$;,>51/,0&'69&%$&'$&(])"Y/0K),0.:0/;$'%/M

16! DC!H"&/0 3)/0$%$'"

(X) US7?8"ELJ>,'&1/,0 ,+(,4450/16M9&%$< $><$'>6(&'$/0<5%1'/&>/K&1/,0

/0 1)$P&00&0 ,>< '$;,>51/,0&'69&%$&'$&(Y)"R,<$'0 :'9&0 #$%$&'()!

DC!H&c'% !DH \!Dc"&/0 3)/0$%$'"

(T) Z:Y"S0&>6%/%&0< J'&(1/($,+f! h@ h?f$><$'>6(&'$4,<$>(Y)"

U,51) E01'$J'$0$5'%)/J #$%$&'()! DC!H &!B'% !CB \!CH"&/0 3)/M

0$%$'"

(B) ?QEG"]$;$>,J4$01%1&15%&0< J',%J$(1,+3)/0&̂%&.$< (&'$%$';/($/0M

<5%1'6(Y)"R,<$'0 E(,0,4/(Q0+,'4&1/,0! DC!c&!c'% !CT \!CB"&/0

3)/0$%$'"

(H) _Q?U"S0 $4J/'/(&>%15<6,0 1)$%5JJ>6,+5'9&0 ),4$M9&%$< &.$< (&'$

%$';/($%M1&[/0.=/&0F/0 &%&0 $L&4J>$(Y)"3)/0$%$Y,5'0&>,+P$',01,>,M

.6! DCDC! @C&!A'% ADCX \ADCH"&/0 3)/0$%$'"

(c) ZEQZ"#$%$&'() ,0 %$';/($+&(/>/1/$%/0 %4&'1$><$'>6(&'$(,4J>$L(Y)"

#$%$&'() ,0 _&0< &0< 7&15'&>#$%,5'($%! DCDC &@'% !TC \!TD"&/0

3)/0$%$'"

T! S%/&0 S.'/(5>15'&>#$%$&'() DCDA


