
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/


@0.)&''02(#2"-,1"-&'@.&4.1/ *&.I''&,1"-,01'$+'".0M.0'0#.-12

5-&MA1./1D0#"-D123-)D-M2-'0#'$0."A0(.0$-"!%)"0/

(A#'2&'4 !?:

!

N#0"2-"6O)-'%"1%0?j(,G07-)0+-),-.31-C("'%)-"4("+0?N1%("1(.-)h(??-EH%'()b(?+0! N#0"2-"6O)-'%"1%0?3"6%"(()%"60"2 \(1#"-?-6,H(*(0)1# ;("+().-)

=%?2 O?0"+H(*-$)1(*b('(?->4("+0"2 !>>?%10+%-" -.h(??-EH%'()b(?+0! 5%"D#-$ &"%'()*%+,! 5%"D#-$ 8USS:9! ;#%"0

7C)".1D"<5%->#0)401($+%10?2%*1%>?%"(%*0" %"+()2%*1%>?%"0),*$7B(1+E%+# *+)-"61-4>)(#("*%'("(**0"2 E%2(1-'()06(@&"2()+#(701RC

6)-$"2 -.1)(2%+*,*+(4! %+%*0" %4>-)+0"++0*R .-)0>>?%10+%-"C-)%("+(2 $"2()6)02$0+(1-??(6(*0"2 $"%'()*%+%(*+-->+%4%D(+#(1$?+%'0+%-" >)-C

6)04.-)%""-'0+%'(0"2 ("+)(>)("($)%0?7%-C>#0)401($+%10?>)-.(**%-"0?*@!11-)2%"6+-+#(1#0)01+()%*+%1*-.7%->#0)401($+%10?2%*1%>?%"(!

5%"D#-$ &"%'()*%+,7%->#0)401($+%10?+(01#%"60"2 )(*(0)1# -..%1(! 70*(2 -" +#(*-1%0?2(40"2 .-)7%->#0)401($+%10?2%*1%>?%"(+0?("+*! 2(C

.%"(2 +#(>)%"1%>?(-.->+%4%D%"6+#(1$?+%'0+%-" -.%""-'0+%'(0"2 ("+)(>)("($)%0?7%->#0)401($+%10?2%*1%>?%"(+0?("+*! 0"2 1-"*+)$1+(2 +#(1$?+%C

'0+%-" >)-6)04-.%""-'0+%'(0"2 ("+)(>)("($)%0?7%->#0)401($+%10?2%*1%>?%"(+0?("+*$"2()+#(1)(2%+*,*+(4@\#(2('(?->4("+-.+#%*1$?+%'0C

+%-" >)-6)04%*(F>(1+(2 +-7$%?2 0"(E4-2(.-)1$?+%'0+%"6#%6#C?('(?7%->#0)401($+%10?>)-.(**%-"0?*E%+# *+)-"6%""-'0+%'(*>%)%+0"2 ("+)(C

>)("($)%0?>-+("+%0?@

E0% F&.$)<;)(2%+*,*+(4! A""-'0+%-" 0"2 ("+)(>)("($)*#%> (2$10+%-"! 5%->#0)401($+%10?2%*1%>?%"(! O()*-""(?1$?+%'0+%-" >)-6)04

H(1(%'(2" !>)%?J9! 8:JL<<!11(>+(2" M$"([! 8:JL

N$>>-)+(2 7,+#(O)-B(1+-.+#(&"%'()*%+,C?('(?\(01#%"6H(.-)4-.5%"D#-$

&"%'()*%+,%" 8:JK %5hMhh58:JK9S&' +#(N1#--?C("+()>)%*(;-C1-"*+)$1+%-"

;-$)*(O)-B(1+-.5%"D#-$ &"%'()*%+,%" 8:JK%5h̀ g]M8:JK:S&' +#(P0+$)0?

N1%("1(/-$"20+%-" -.N#0"2-"6O)-'%"1(%_H8:JLIY:U[&' b-1+-)/-$"20C

+%-" -.5%"D#-$ &"%'()*%+,%8:JShJK i8:JSh:8&' +#(O)-B(1+-.N#0"2-"6

O)-'%"1(Y%6#()32$10+%-"0?N1%("1(0"2 \(1#"-?-6,O)-6)04 -.;#%"0

%MJKj!J8:&@

!

;-))(*>-"2%"60$+#-)@3C40%?" *$"1#$"?-"68:JSVJS9@1-4

GHI'".&$#D"-&'

;$))("+?,! E%+# +#()0>%2 2('(?->4("+-.7%->#0)401($+%10?%"2$*C

+),! %+#0*7(1-4(+#(4-*+%4>-)+0"+0*>(1+%" +#(.%(?2 -.7%-C

+(1#"-?-6,0>>?%10+%-"! 0"2 7%->#0)401($+%10?%"2$*+),#0*7(("

)(1-6"%D(2 0*-"(-.+#(4-*+>)-4%*%"6%"2$*+)%(*%" +#(8J*+1("C

+$),@H#0!)/ &6)/# Z[Zb >$*#(*.-)E0)2 7%->#0)401($+%10?0"2

*+)0+(6%1(4()6%"6("+()>)%*(*

%J&

@H0>%2 2('(?->4("+-.7%->#0)C

401($+%10?%"2$*+),)(X$%)(*0?0)6("$47()-.#%6#CX$0?%+,>)-.(*C

*%-"0?*! *-%+%*>0)+%1$?0)?,%4>-)+0"++-1$?+%'0+(#%6#CX$0?%+,7%-C

>#0)401($+%10?>)-.(**%-"0?*0+>)(*("+@QI()%+-)%-$*%*+#(-"?,

E0,+-*$11(**! 0"2 +#(10$*(-.7$*%"(**%*7-0)2@QA""-'0+%-"

0"2 ("+)(>)("($)*#%> %"+->)-.(**%-"0?(2$10+%-" %*0" %4>-)+0"+

>0)+-.+#(1$?+%'0+%-" -.#%6#()+0?("+*%" +#(1-"*+)$1+%-" -.0" %"C

"-'0+%'(1-$"+),%" ;#%"0@\#((**("1(-.%""-'0+%-" ("+)(>)(C

"($)*#%> %*0R%"2 -.(2$10+%-"0?*,*+(40"2 >)01+%1(! E#%1# %*

-)%("+(2 +-+#(*-1%(+,0"2 +#(40)R(+(1-"-4,

%8&

@O#*)-;!ID)(!J

C!/"*E7(9/"(!8(!/!D(*6)890D-#")7/#$)/ P(0)/#(F>/0!(B(#0D#"!

4-677$#E7(5()#$.C8$!C!/"#")7/$ %**$(2 7,+#(I%"%*+),-.32$C

10+%-" %" 8:J8 1?(0)?,>-%"+(2 -$++#0+10)),%"6-$+("+)(>)("($)C

*#%> (2$10+%-" %" -)2%"0),%"*+%+$+%-"*-.#%6#()?(0)"%"6%*+-*()'(

+#(1-$"+),+-011(?()0+(+#(+)0"*.-)40+%-" -.+#(4-2(?-.(1-C

"-4%12('(?->4("+@\#(*+)0+(6%14(0*$)(*+-7$%?2 0" %""-'0+%'(

0"2 >-E().$?1-$"+),%" #$40" )(*-$)1(*E()(0" %4>-)+0"+E0,*

+-2((>(" +#()(.-)4-.#%6#()(2$10+%-"! %4>)-'(+#(X$0?%+,-.

>()*-""(?1$?+%'0+%-" 0"2 >)-4-+(+#(0??C)-$"2 2('(?->4("+-.

1-??(6(*+$2("+*@A+E0*0?*-0" %4>-)+0"+E0,+-%4>?(4("+%""-C

'0+%-" +->)-4-+((4>?-,4("+! 0"2 %4>-)+0"+4(0*$)(*+->)-4-+(

.$??(4>?-,4("+-.#%6#()6)02$0+(*

%9&

@ "̂ I0,J9! 8:JU! +#(

]("()0?̂ ..%1(-.+#(N+0+(;-$"1%?%**$(2 56!P8)/)7/*7/ =!!8!J

/)/B "6!;!E7(C7E.//7K#")7/ #/0 9/"(!8(!/!D(*6)890D-#")7/ )/

&7$$!B!#/0 >/)K!(*)")!*! E#%1# 1?(0)?,>-%"+(2 -$++#0+2((>("%"6

+#()(.-)4-.%""-'0+%-" 0"2 ("+)(>)("($)*#%> (2$10+%-" %" %"*+%+$C

+%-"*-.#%6#()?(0)"%"6E0*0*+)0+(6,+#0+2)%'(*+#(2('(?->4("+

-.%""-'0+%-" 0"2 +#($)6("+"((2 +->)-4-+(+#(>)-4-+%-" -.(1-C

"-4%1(..%1%("1,E0*0" %4>-)+0"+4(0*$)(*+->)-4-+(+#(1-4C

>)(#("*%'()(.-)4-.#%6#()(2$10+%-" 0"2 +->)-4-+(+#((4>?-,C

4("+-.6)02$0+(*E%+# #%6#()X$0?%+,

%[&

@ "̂ !>)%?T! 8:JK! %"

\%0"B%" &"%'()*%+,! +#(I%"%*+),-.32$10+%-" #(?2 +#(QA""-'0C

+%-"! 3"+)(>)("($)*#%>Q1-"*+)$1+%-" 01+%-" ?%"(#Q\%0"20!1C

+%-"Q$! 0"2 1?(0)?,>-%"+(2 -$++#0+1$?+%'0+%-" *,*+(4-."(E("C

6%"(()%"6+0?("+*QA""-'0+%-"! 3"+)(>)("($)*#%>Q*#-$?2 7(>()C

.(1+(2

%U&

@A+10" 7(*((" +#0+#-E+-("*$)(+#((..(1+%'(%"+(6)0C

+%-" -.%""-'0+%-" 0"2 ("+)(>)("($)*#%> (2$10+%-" E%+# +#(1$?+%'0C

+%-" -."(E("6%"(()%"6+0?("+*#0*)%*(" +-+#("0+%-" ?('(?@

\#(1)(2%+*,*+(4%*040B-))(.-)4-.+#(+)02%+%-"0?(2$10+%-"

0"2 +(01#%"64-2(?%" -)2()+-4((++#("((2*-.+#((1-"-4%10"2

*-1%0?2('(?->4("+.-)+#(2%'()*%.%10+%-" -.+0?("+*0"2 +#(2('(?->C

4("+-.*+$2("+W*>()*-"0?%+,@A+%*-.6)(0+*%6"%.%10"1(+-10)),-$+

+#()(*(0)1# -" +#(->+%4%D0+%-" -.+#(>)-.(**%-"0?1$?+%'0+%-" >)-C

6)04-.0>>?%10+%-"C-)%("+(2 $"%'()*%+%(*$"2()+#(1)(2%+*,*+(4

%S&

@

;-??(6(*0"2 $"%'()*%+%(*%"+)-2$1(%""-'0+%'(("+)(>)("($)*#%> (2$C

10+%-" %"+-+#(40B-)1-"*+)$1+%-" -.QP(E3"6%"(()%"6Q*-0*+-%4C

>)-'(+#(>()*-""(?1$?+%'0+%-" *,*+(4-.QP(E3"6%"(()%"6Q

%K&

@\-

+#%*("2! E(+0R(7%-4(2%10?0"2 >#0)401($+%10?%"+()2%*1%>?%"0),

!*%0" !6)%1$?+$)0?H(*(0)1# 8:JL! JJ#S$" J:J aJ:S b̂ A" J:@JLS:JcB@1"R%@%**"JL[9 aLL:9@8:JL@S@:8:



)(*-$)1(*0*+#(.-$"20+%-"! E%+# 0" (4>#0*%*-" 1$))%1$?$4)(.-)4

0"2 +#()(.-)4-.+#(>()*-""(?1$?+%'0+%-" >)-6)04! E%+# +#(2('(?C

->4("+-.1)(2%+*,*+(4%" +#(>)-.(**%-"0?1$?+%'0+%-" 4-2(! %""-C

'0+%-" 0"2 ("+)(>)("($)%0?>()*-""(?1$?+%'0+%-" 4(1#0"%*4.-)6$%2C

0"1(! %" -)2()+-1$?+%'0+("(E2)$6*)(*(0)1# 0"2 2('(?->4("+!

01#%('(4("+*+)0"*.-)40+%-" 0"2 *+0)+C$>! ->()0+%-" 0"2 40"06(C

4("+-.#%6#C("2 +0?("+0*+#(6-0?! E%??%"+(6)0+(%""-'0+%-" ("+)(C

>)("($)*#%> (2$10+%-" %2(0%"+-7%-?-6%10?>#0)401($+%10?$"2()C

6)02$0+(>)-.(**%-"0?>()*-""(?1$?+%'0+%-" >)-6)04! 4()6(%" >)-C

.(**%-"0?1-$)*(*0"2 >)-.(**%-"0?>)01+%1(+(01#%"6! *+)("6+#(" +#(

>)-.(**%-"0?(2$10+%-" 0"2 1)(0+%'(1-"+("+*%" +#("(E*,*+(4! (.C

.-)+*+-%4>)-'(7%-?-6%10?>#0)401($+%10?>)-.(**%-"0?$"2()6)02$0+(

1-$)*(+#(>)01+%1(%""-'0+%-" 07%?%+,-.*+$2("+*! +#((4>?-,4("+

1-4>(+%+%-" 07%?%+,0"2 *$*+0%"07?(2('(?->4("+>-+("+%0?@

A" 8:JS! +#(I%"%*+),-.32$10+%-" 0>>)-'(2 5%"D#-$ &"%'()*%+,

+-(*+07?%*# 07%->#0)401($+%10?$"2()6)02$0+(40B-)0"2 7(60" +-)(C

1)$%+*+$2("+*"0+%-"E%2(%" 8:JK@!*+(01#()*-.7%->#0)401($+%10?

2%*1%>?%"(-.5%"D#-$ &"%'()*%+,! N$" ;#$"?-"60"2 -+#()+(01#()*-.

+#%*2%*1%>?%"(01+%'(?,(F>?-)(+#(%""-'0+%-" 0"2 ("+)(>)("($)%0?>()C

*-""(?1$?+%'0+%-" >)-6)04$"2()+#(1)(2%+*,*+(4! 0"2 %"+(6)0+(%"C

"-'0+%'(("+)(>)("($)*#%> (2$10+%-" %"+-+#(6-0?-.>()*-""(?1$?+%'0C

+%-" -.7%->#0)401($+%10?2%*1%>?%"(@!*()%(*-.*+$2%(*#0'(7(("

10))%(2 -$+-" +#(*>(1%.%10+%-"*0"2 1$))%1$?$4*,*+(4@

NH@.-'D-M20)&*-''&,1"-,00'".0M.0'0#.)A-M0$#D1"-&'

#'$0.D.0$-")%)"0/1'$D#2"-,1"-&'M.&4.1/*&.C-&M6

A1./1D0#"-D12M.&*0))-&'12)

!11-)2%"6+-+#(N#")7/#$4"#/0#(0 7E>/0!(B(#0D#"!5!#-6)/B

,D#$)"FE7(26#(C#-FH#+7(! "6!T)*"#/ ./"(70D-")7/*7E3)B6!(

T!#(/)/B #8:J8 (2%+%-"$! 0"2 +#(O#*)-;!ID)(!C!/"*7E9/"(!8(!J

/!D(*6)890D-#")7/ )/ P(0)/#(F>/0!(B(#0D#"!4-677$*#E7(5()#$

.C8$!C!/"#")7/$! +#(2(#-")-#$P8)/)7/*7/ =!!8!/)/B "6!;!E7(C

7E.//7K#")7/ #/0 9/"(!8(!/!D(*6)890D-#")7/ )/ &7$$!B!*#/0 >/)J

K!(*)")!*! "6!&7/*"(D-")7/ :-")7/ T)/!7E"6!aN!'9/B)/!!()/Ba!

;!BD$#")7/*7/ 56!H#/#B!C!/"7E&(!0)"4F*"!C)/ &7$$!B!*#/0

>/)K!(*)")!*)/ 46#/07/B 2(7K)/-!0"2 -+#()2-1$4("+)(X$%)(C

4("+*! %" +#(?%6#+-.+#(=(DB :0C)/)*"(#")7/ T#'#/0 )"*.C8$!J

C!/"#")7/ H!"670*! 0"2 +#(H#+7(2(7+!-"2(#-")-!2$#/ E7(56!

&7/K!(*)7/ 7EN!':/0 P$0 U)/!")-9/!(BF)/ 46#/07/B 2(7K)/-!!

+#(=!K!$78C!/"2$#/ 7E"6!3)B6J!EE)-)!/-F9-7$7B)-#$9-7/7C)-

7̀/!7E56!]!$$7';)K!(=!$"# 0"2 -+#()*>%)%+-.)(?('0"+?0E*!

)(6$?0+%-"*0"2 2-1$4("+*! +-1-".-)4+-+#(+)("2 -.%""-'0+%-"

0"2 ("+)(>)("($)*#%> (2$10+%-" %"+-+#()(.-)4-.#%6#()(2$10C

+%-"! 0"2 +-4((++#("((2*-.+#()(6%-"0?*1#--?C)$""%"6-)%("+0C

+%-" 0"2 2('(?->4("+-.5%"D#-$ &"%'()*%+,! +0R(+#(40)R(++0?C

("+2(40"2 0*+#(6$%20"1(! +0R(+#(%""-'0+%-" *+0)+C$> +,>(+0?C

("+0*+#(6-0?! *(+$> +#(>)-.(**%-"0?1-"*+)$1+%-" *+0"20)2!

#%6#?%6#++#()(6%-"0?1#0)01+()%*+%1-.)$""%"60*1#--?' ->+%4%D(

+#(1)(2%+*,*+(41$))%1$?$4*,*+(4! %"+(6)0+(+#(%""-'0+%'(0"2

("+)(>)("($)%0?(2$10+%'(0"2 ("+)(>)("($)%0?(2$10+%-" %"+-+#(

+(01#%"61-"+("+0"2 >)01+%1(+(01#%"61-"+("+! 0"2 1-"*+)$1++#(

1$?+%'0+%-" *,*+(4.-)+#(7%->#0)401($+%10?>)-.(**%-"0?*020>+(2

+-+#((1-"-4%10"2 *-1%0?2('(?->4("+-.+#(h(??-EH%'()2(?+0@

NJGHV00"-'4 "A0)&D-12$0/1'$)<]$%2(2 7,*-1%0?"((2*!

020>+%"6+-+#(7%->#0)401($+%10?%"2$*+),! .01%"6+#(#%6#C(..%C

1%("1,(1-?-6%10?D-"(-.+#(h(??-E H%'()2(?+0! .01%"6-"

*+)("6+#("%"6(F1#0"6(*0"2 1-->()0+%-" E%+# +#(7%->#0)401($+%C

10?! 7%-+(1#"-?-6,! >#0)401($+%10?%"2$*+),0"2 -+#()%"2$*+)%(*!

("+()>)%*(*0"2 *1%("+%.%1)(*(0)1# %"2$*+)%(**#-$?2 *+)("6+#(" +#(

*1#--?C)$""%"64-2(?-.*,"()6(+%1(2$10+%-"@\#(2(+()4%"0+%-"

-.+#(1$?+%'0+%-" >)-6)04-.7%->#0)401($+%10?! +#(2(*%6" -.1$)C

)%1$?$4*,*+(40"2 +#(%4>?(4("+0+%-" -.-$+C-.C1?0**+(01#%"6)(C

.?(1++#()(X$%)(4("++#0+%""-'0+%-" 0"2 ("+)(>)("($)*#%> (2$10C

+%-" 7(%"1-)>-)0+(2 %"+->()*-""(?1$?+%'0+%-"@

NJNH7$1M"-'4 "& "A01M"-"#$0<A+#%6#?%6#+*+#(1$?+%'0+%-" -.

*+$2("+*+0R%"6*+)("6+#("%"6+(01#%"60*40%" 7-2,! 0"2 >)-4-+(*

+#(%".%?+)0+%-" -.?%7()0?0)+*0"2 *1%("1(! +#(1-47%"0+%-" -.*1%C

("1(0"2 +(1#"-?-6,! 0"2 +#(%"+()2%*1%>?%"0),%"+(6)0+%-" -.

*+$2("+*WR"-E?(26(*+)$1+$)(+#)-$6# +#(1)(2%+*,*+(4(2$10+%-"

-.*+$2("+*W*(?.C2(*%6" 0"2 %"+()2%*1%>?%"0),1-$)*(*(?(1+%-"@\-

1$?+%'0+(+#(1-4>)(#("*%'(! 1--)2%"0+(2 0"2 >()*-"0?%D(2 2('(?C

->4("+-.*+$2("+*@A""-'0+%-" 0"2 ("+)(>)("($)*#%> (2$10+%-"

0"2 >)-.(**%-"0?R"-E?(26(%4>0)+%"6! 07%?%+,1$?+%'0+%-"! X$0?%+,

%4>)-'(4("+-)60"%1%"+(6)0+%-" %" +#(E#-?(>)-1(**-.>()*-""(?

1$?+%'0+%-"' *+)("6+#("%"6%"2%'%2$0?%D(2 +(01#%"60"2 %"2%'%2$0?C

%D(2 2%*1-'(),+(01#%"6! 0"2 ->+%4%D%"6>()*-""(?1$?+%'0+%-" 4-2C

(?%" 1-47%"0+%-" E%+# +#(1#0)01+()%*+%1*-.7%->#0)401($+%10?2%*C

1%>?%"(E%??1)(0+(1-"2%+%-"*.-)+#(%4>)-'(4("+-.*+$2("+*W%"C

"-'0+%-" 0"2 ("+)(>)("($)*#%> 07%?%+,0"2 >)-4-+(+#(%4>)-'(C

4("+-.*+$2("+W*1-4>)(#("*%'(X$0?%+,@

NJSHI/M.&,-'4 "A0-''&,1"-&'1'$0'".0M.0'0#.)A-M1C-2-"%<A+

>0,*0++("+%-" +-*+$2("+*W>)-.(**%-"0?R"-E?(26(0"2 *R%??! 0"2

+#(%)%""-'0+%-" 0"2 ("+)(>)("($)*#%> 07%?%+,@5(*%2(*! %+%*)(C

X$%)(2 +-%"*%*+-" +#(1-47%"0+%-" -.%"C1?0**0"2 0.+()C1?0**!

>)01+%1(%""-'0+%-" 0"2 ("+)(>)("($)*#%> 0"2 >)-.(**%-"0?>)01+%1(

(2$10+%-" %"+(6)0+%-" -.>)01+%10?(2$10+%-" 4-2(?! 01+%'(?,>)-C

4-+(+#(*1#--?0"2 ("+()>)%*(! *1%("+%.%1)(*(0)1# 2(>0)+4("+0"2

-+#()2(>0)+4("+*-.+#(B-%"+1$?+%'0+%-"! >)-4-+(*+$2("+*>)01+%C

10?07%?%+,0"2 >)01+%10?%""-'0+%-" 0"2 ("+)(>)("($)*#%> 07%?%+,

0"2 >)01+%10?%""-'0+%-" 0"2 ("+)(>)("($)*#%> 07%?%+,+-%4>)-'(@

NJUH>-4A2-4A"-'4 "A0M.&*0))-&'12*01"#.0)<G-10+(2 %" +#(

(1-?-6%10?D-"(-.+#(h(??-EH%'()2(?+0! 5%"D#-$ &"%'()*%+,%*

>-*%+%-"(2 0*0#%6#C?('(?0>>?%10+%-"C-)%("+(2 $"%'()*%+,@=%+# +#(

#(?> -.+#(40B-)>)-B(1+-.+#(1-"'()*%-" -.-?2 0"2 "(E2)%'%"6

.-)1(*%" N#0"2-"6>)-'%"1(! 5%"D#-$ &"%'()*%+,0%4*+-1)(0+(0

1#0)01+()%*+%1>()*-""(?1$?+%'0+%-" 4-2(?.-)+#(7%->#0)401($+%C

10?2%*1%>?%"(%" +#()(6%-"! *-0*+->)-'%2(%""-'0+%'(0"2 ("+)(C

>)("($)%0?>)-.(**%-"0?*.-)+#((1-"-4%10"2 *-1%0?2('(?->4("+

-.+#(h(??-EH%'()2(?+0@

SH(#2"-,1"-&'&Cc0D"-,0)1'$)M0D-*-D1"-&')&*C-&MA1.6

/1D0#"-D12M.&*0))-&'12)#'$0.D.0$-")%)"0/

SJGHW.1-'&Cc0D"-,0<!11-)2%"6+-+#()(X$%)(4("+*-.+#(4%"C

%*+),-.(2$10+%-" .-)+#(1$?+%'0+%-" -.%""-'0+%'(0"2 ("+)(>)(C

8:J !*%0" !6)%1$?+$)0?H(*(0)1# 8:JL



"($)%0?+0?("+*0"2 +#(>-*%+%-"%"6-.+#(1$?+%'0+%-" -.+0?("+*%"

-$)*1#--?! 0"2 %" 1-47%"0+%-" E%+# +#(%"2$*+)%0?0"2 )(6%-"0?

(1-"-4%10"2 *-1%0?"((2*! +#(1$?+%'0+%-" -7B(1+%'(*-.7%->#0)C

401($+%10?%*2(+()4%"(2" +#%*>)-.(**%-"0?-)%("++-7%-?-6%10?

>#0)401($+%10?%"2$*+),0"2 )(6%-"0?(1-"-4%10"2 *-1%0?2('(?->C

4("+! 1$?+%'0+%-" -.+#(-'()0??2('(?->4("+! *$1# 0**-?%2 6)0*>

-.70*%1R"-E?(26(-.7%-?-6%10?>#0)401($+%10?)(?0+(2! E%+# +#(

%"+(6)0+(2 $*(-.5%-+(1#"-?-6,! O#0)401($+%10?\(1#"-?-6,0"2

3"6%"(()%"60"2 -+#()>)-.(**%-"0?+(1#"-?-6,! #0'(("+)(>)("($)C

%0?*>%)%+0"2 %""-'0+%-" 07%?%+,! 10" %" +#(.%(?2 -.7%->#0)401($C

+%10?0"2 %+*)(?0+(2! ("606(%" ("6%"(()%"62(*%6"! >)-2$1+%-"

+(1#"-?-6,0"2 X$0?%+,40"06(4("+0"2 *()'%1(E-)R! *$1# 0*0>C

>?%(2 *("%-)*>(1%0?%D(2 +0?("+*-.*1%("1(0"2 +(1#"-?-6,@

SJNH(#2"-,1"-&')M0D-*-D1"-&')<\#(1$?+%'0+%-" *+0"20)2 -.7%-C

>#0)401($+%10?2%*1%>?%"(%" 5%"D#-$ &"%'()*%+,%*70*(2 -" +#(

1$?+%'0+%-" +0)6(+-.>)-.(**%-"0?+0?("+*! 0"2 %+%*+#()(X$%)(4("+

+-7()(01#(2 %" +#(>)-1(**-.1$?+%'0+%-"@\#%*40B-)6)02$0+(*

*#-$?2 4((++#(?%*+(2 *>(1%.%10+%-"*0"2 )(X$%)(4("+*%" \07?(J@

W1C20GH(#2"-,1"-&')M0D-*-D1"-&')1'$.0]#-.0/0'")*&.C-&MA1./1D0#"-D12$-)D-M2-'0

;?0**%.%10+%-" N>(1%.%10+%-"* H(X$%)(4("+*

j"-E?(26( j"-E?(26(-."0+$)0?*1%C

("1(

I0*+()70*%1+#(-)%(*0"2 R"-E?(26(-.02'0"1(2 40+#(40+%1*! ]("()0?7%-?-6,! &"%'()*%+,>#,*%1*! ;#(4%*+),0"2

-+#()0*>(1+*

Y$40"%+%(* 0"2 *-1%0?

*1%("1(*R"-E?(26(

Y0'(1()+0%" 70*%1R"-E?(26(-.#$40"%+%(*0"2 *-1%0?*1%("1(*0"2 70*%1R"-E?(26(-.I0FW*+#(-),

O)-.(**%-"0?R"-E?(26( #%$ I0*+()+#(70*%1+#(-)(+%10?R"-E?(26(-.7%->#0)401($+%10?' #%%$ 40*+()+#(70*%1+#(-),0"2 R"-E?(26(-.̂ )C

60"%11#(4%*+),! I%1)-7%-?-6,! ]("()0?7%-?-6,0"2 -+#()70*%11-$)*(*' #%%%$ *,*+(40+%10??,40*+()+#(70*%1>)%"1%C

>?(*0"2 4(+#-2*-.7%-+(1#"-?-6,0"2 >#0)401($+%10?1-$)*(' #%'$ .04%?%0)E%+# 7%-?-6%10?>#0)401($+%10?>)-2$1C

+%-" >)-1(**! X$0?%+,1-"+)-?0"2 )(?0+(2 >-?%1%(*0"2 )(6$?0+%-"*' #'$ $"2()*+0"2 +#(.)-"+%()*0"2 +)("2*-.+#(7%->C

#0)401($+%10?2%*1%>?%"(

A"*+)$4("+R"-E?(26( #%$ 5(.04%?%0)E%+# 70*%1R"-E?(26(-.3"6?%*# 0"2 )(?0+(2 R"-E?(26(-.7%->#0)401($+%10?40B-)' #%%$ .04%?%0)

E%+# +#(70*%1R"-E?(26(-.1-4>$+()0>>?%10+%-"! #0'(+#()(?('0"+R"-E?(26(-.*+0+%*+%1*' #%%%$ 40*+()+#(70*%1

R"-E?(26(-.>)-.(**%-"0??%+()0+$)(0"2 20+0)(+)%('0?! %".-)40+%-" >)-1(**%"60"2 *1%("+%.%10"2 +(1#"-?-6%10?E)%+%"6

+̂#())(?('0"+*1%("+%.%1

R"-E?(26(

$"2()*+0"2 "0+%-"0?>-?%1%(*! ?0E*! )(6$?0+%-"*0"2 )(6$?0+%-"*-" 7%->#0)401($+%10?>)-2$1+%-" +(1#"-?-6,! *0.(+,

40"06(4("+0"2 *--"

;0>07%?%+, 50*%110>01%+, #%$ Y0'(*1%("+%.%10"2 +(1#"-?-6%10?%".-)40+%-" 01X$%*%+%-" 0"2 *(?.C*+$2,07%?%+," *+)-"607%?%+,+-01X$%)(*1%("+%.%1

0"2 +(1#"-?-6%10?R"-E?(26(! 6--2 *(?.C?(0)"%"6#07%+*0"2 07%?%+%(*' #%%$ *>((1# (F>)(**%-" 0"2 1-44$"%10+%-" 07%?C

%+," 6--2 ?0"6$06(1-44$"%10+%-"**R%??*

;-)(10>01%+, #%$ Y0'(+#(07%+%+,-.1-4>)(#("*%'($*(-.>)-.(**%-"0?0"2 >)01+%10?4(+#-2*! +#(70*%107%?%+,+-*-?'(+#(>)-7C

?(4*%" 7%->#0)401($+%10?>)-2$1+%-"" >)-.(**%-"0?R"-E?(26(0"2 ("6%"(()%"6+(1#"-?-6,%" 1-4>)(#("*%'(0>>?%10C

+%-" -.>#0)401($+%10?1#(4%10?>)%"1%>?(*! 5%-+(1#"-?-6,>#0)401($+%10?*! 5%->#0)401($+%10?0"0?,*%*! O#0)401-?-C

6,! 5%->#0)401($+%10?+(1#"-?-6,! 5%->#0)401($+%10?+(1#"-?-6,! O#0)401($+%10?(X$%>4("+0"2 ("6%"(()%"62(*%6"@

50*%107%?%+,+-*-?'(>)01+%10?>)-7?(4*-.7%->#0)401($+%10?' #0'(+#(07%?%+,+->)-2$1(! 2(+(1+0"2 >->$?0)%D(7%-C

>#0)401($+%10?*7,$*%"6+#(R"-E?(26(0"2 *R%??*-.7%-+(1#"-?-6,>#0)401($+%10?+#(-),' #%%$ 70*%107%?%+,-.7%->C

#0)401($+%10?>)-1(**2(*%6" 0"2 40"06(4("+" #0'(+#(07%?%+,0"2 +(1#"-?-6,+-1-"*$?++#(20+(! *(0)1# +#(?%+()0C

+$)(! 0"0?,D(+#(7%-?-6,*+0+%*+%1*! 2(0?E%+# +#(7%-?-6%10?%".-)40+%-"! #0'(+#(07%?%+,+-+)01R +#(.)-"+%()*-.+#(

2('(?->4("+-.+#%**$7B(1+0"2 >0)+%1%>0+(%" +#(>)-2$1+%-" >)-1(**2(*%6"' 07%?%+,+-(*+07?%*# 0>>)->)%0+(40"06(C

4("+*,*+(4! -)60"%D0+%-"! 40"06(4("+! 1--)2%"0+%-"! %4>?(4("+0+%-" -.+0*R*! %4>)-'(>)-2$1+X$0?%+,0"2 >)-2$1C

+%-" (..%1%("1,011-)2%"6+->)-2$1+%-" >)01+%1(

A""-'0+%-" ("+)(>)("($)C

*#%> 07%?%+,

#%$ Y0'(0*+)-"607%?%+,+-%""-'0+(0"2 *+0)+07$*%"(**! 0"2 #0'(+#(07%?%+,+-2(*%6" 0>)-2$1+$*%"6+#(-),0"2

4(+#-2 +(1#"-?-6,%" 01-4>)(#("*%'(E0,' #%%$ #0'(6--2 ("+)(>)("($)%0?*>%)%+0"2 07%?%+,! 7(6--2 0++(04

2%'%*%-" 0"2 1-->()0+%-"! 011-4>?%*# +#(6-0?+-6(+#()! #0'(1()+0%" *-1%0?01+%'%+,0"2 %""-'0+%'(("+)(>)("($)%0?

.-$"20+%-"

g$0?%+, O-?%+%10?X$0?%+,)(X$%)(C

4("+*

Y0'(0.%)4>-?%+%10?*+0"2! ?-'(+#(4-+#()?0"2! *$>>-)++#(?(02()*#%> -.+#(1-44$"%*+>0)+,-.;#%"0! .%)4?,(*C

+07?%*# 0"2 1-"*1%-$*?,>)01+%1(+#(*1%("+%.%1-$+?--R -" 2('(?->4("+020>+(2 +-;#%"0W*2('(?->4("+

O()*-"0?%+,)(X$%)(4("+* Y0'(01-))(1+E-)2 -$+?--R! -$+?--R -" ?%.(0"2 '0?$(*! E%+# 0#(0?+#,>#,*%10?X$0?%+,! 6--2 >*,1#-?-6%10?X$0?%+,!

*-$"2 >()*-"0?%+,0"2 *-1%0?)(*>-"*%7%?%+,@

A""-'0+%-" 0"2 ("+)(>)(C

"($)*#%> X$0?%+,)(X$%)(C

4("+*

](++)0%"(2 %" %""-'0+%-" 0"2 ("+)(>)("($)*#%>! #0'(0*+)-"6*("*(-.%""-'0+%-" 0"2 ("+)(>)("($)*#%>! 6--2 X$0?%+,

-.%""-'0+%-" 0"2 ("+)(>)("($)*#%>! *(?.C1-".%2("1(! *(?.C%4>)-'(4("+! %"2(>("2("+%""-'0+%-" 0"2 ("+)(>)("($)*#%>

0"2 07%?%+,

UHI'"04.1"-'4 "A0-''&,1"-&'1'$0'".0M.0'0#.)A-M0$6

#D1"-&'-'"& "A0D#..-D#2#/)%)"0/&*C-&MA1./1D0#"-6

D12$-)D-M2-'0

UJGH(&#.)0D1"04&.%<!11-)2%"6+-+#(40%" +0*R -.+#(+(01#C

%"6-.7%->#0)401($+%10?! %+%*-.6)(0+*%6"%.%10"1(+-)(*(0)1# 0"2

1-))(1+?,1?0**%.,+#(1-$)*(*-.+#%*40B-)+-("*$)(+#(%"+(6)%+,

0"2 *,*+(40+%1"(**-.0??+#(+(01#%"6E-)R 0"2 %4>)-'(+#(+(01#C

%"6X$0?%+,@\#%*2%*1%>?%"(%**>(1%.%10??,2%'%2(2 %"+-6("()0?(2$C

9:J;#$"?-"6N&P@O()*-""(?;$?+%'0+%-" O)-6)04.-)A""-'0+%'(0"2 3"+)(>)("($)%0?5%->#0)401($+%10?b%*1%>?%"($"2()+#(;)(2%+N,*+(4



10+%-" >?0+.-)41-$)*(*! 011-$"+%"6.-)9:@9Z -.+#(+-+0?1)(2%+*@

O?0+.-)41-$)*(*.-)2%*1%>?%"(70*%1(2$10+%-"0?(2$10+%-" >?0+.-)4

1-$)*(*011-$"+.-)8U@UZ -.+#(+-+0?1)(2%+*! %""-'0+%-" 0"2 ("C

+)(>)("($)*#%> (2$10+%-" 0"2 X$0?%+,2('(?->4("+>?0+.-)41-$)*(*

011-$"+.-)S@SZ -.+#(1)(2%+*! >)01+%10?+(01#%"6>?0+.-)41-$)C

*(*011-$"+.-)J[@TZ -.+#(+-+0?1)(2%+*! 0"2 +#(.%'(40B-)>?0+C

.-)41-$)*(*10" 7(1-4>$?*-),0"2 (?(1+%'(1-$)*(*)(*>(1+%'(?,@

UJNH(#..-D#2#/)".#D"#.0)%)"0/<\#(1$))%1$?$4*+)$1+$)(%*

40%"?,1-4>-*(2 -.6("()0?(2$10+%-" >?0+.-)41$))%1$?$4! 2%*1%C

>?%"(70*%1(2$10+%-" >?0+.-)41$))%1$?$4! >)-.(**%-"0?(2$10+%-"

1$))%1$?$4! %""-'0+%-" 0"2 ("+)(>)("($)*#%> (2$10+%-" 0"2 X$0?%+,

2('(?->4("+>?0+.-)41$))%1$?$4! >)01+%1(+(01#%"6>?0+.-)41$)C

)%1$?$4#\07?(8$@

W1C20NH(#..-D#2#/D1"04&.% 1'$)".#D"#.0)D120

;$))%1$?$410+(6-),

O()%-2

A"C1?0**+%4(

;?0**

#-$)

;)(2%+

\#(-)(+%10?

1)(2%+

O)01+%10?

1)(2%+

O)01+%1(

1)(2%+

\-+0?

1)(2%+

O()1("+06(-.

+-+0?1)(2%+

#

Z

]("()0?(2$10+%-" >?0+.-)41$))%1$?$4 H(X$%)(2 [:: 8K8 8K JJ 9T 89@:

\0R(0*0" (?(1+%'(1-$)*( JL8 : J8 : J8 K@9

b%*1%>?%"(70*%1(2$10+%-" >?0+.-)41$))%1$?$4 H(X$%)(2 [:T J8T 8U@U [ 8L@U JK@L

\0R(0*0" (?(1+%'(1-$)*( JJ8 98 K J T [@T

O)-.(**%-"0?(2$10+%-" 1$))%1$?$4 H(X$%)(2 99S J8T 8J [@U 8U@U JU@U

H(*+)%1+*(?(1+%-" J8T JS T :@U T@U U@8

>̂+%-"0? J8T : T : T [@T

A""-'0+%-" 0"2 ("+)(>)("($)*#%> (2$10+%-" H(X$%)(2 8[ 8[ J@U J@U 9 J@T

0"2 X$0?%+,2('(?->4("+>?0+.-)41$))%1$?$4 \0R(0*0" (?(1+%'(1-$)*( T 8[ :@U K@U T [@T

;-"1("+)0+%-" >)01+%1(+(01#%"6?%"R H(X$%)(2 a a a 8:@U 8:@U J8@[

\0R(0*0" (?(1+%'(1-$)*( a a a [ [ 8@[

\-+0? J K9S S8[ JJ:@U U[@U JSU J::@:

;)(2%+>()1("+06(

#

Z a a SK@: 99@: a J::@:

UJNJG<]("()0?(2$10+%-" >?0+.-)41-$)*(*@\#(>?0+.-)41-"*%*+*

-.1-4>$?*-),1-$)*(*0"2 (?(1+%'(1-$)*(@]("()0?1-4>$?*-),

1-$)*(*40%"?,%"1?$2(" %2(-?-6%10?0"2 4-)0?1$?+%'0+%-" 0"2 70*%1

?0E1-$)*(*! (**("+%0?*-.;#%"(*(4-2()" #%*+-),! 50*%1>)%"1%>?(

-.I0)F%*4! 0" %"+)-2$1+%-" +-I0-_(2-"6+#-$6#+0"2 +#(+#(-C

)(+%10?*,*+(4-.*-1%0?%*4E%+# ;#%"(*(1#0)01+()%*+%1*! ;-4>)(C

#("*%'(>)01+%1(-.%2(-?-6%10?0"2 >-?%+%10?+#(-),! N%+$0+%-" 0"2

>-?%1,! ;-??(6(3"6?%*#! ;-??(6(;#%"(*(! ;-??(6(*>-)+*! I%?%+0),

+#(-),! \#($"%'()*%+,-.A\0"2 -+#()6("()0?1-4>$?*-),1-$)*(*

%*9T 1)(2%+*! 011-$"+%"6.-)89@:Z -.+#(+-+0?1)(2%+*@]("()0?

(?(1+%'(1-$)*(*%"1?$2(" Y$40"%+%(*0"2 0)+*! O#%?-*->#,0"2 #%*C

+-),! 31-"-4%10"2 ?(60?! N-1%0?%"X$%),0"2 1)%+%10?+#%"R%"6!

N1%("1(0"2 +(1#"-?-6,! A""-'0+%-" 0"2 ("+)(>)("($)*#%> *%F1-$)C

*(*+(4>?0+(*@!4-"6+#(4! +#()(0)(0+?(0*++E-1)(2%+*-.0(*C

+#(+%1(2$10+%-" %" #$40"%+%(*0"2 0)+! 0"2 0+?(0*++E-1)(2%+*-.

%""-'0+%-" 0"2 ("+)(>)("($)*#%>! E#%1# 4(0"*+#0++#)((0)(0+

?(0*+J8 1)(2%+*%" +-+0?! 011-$"+%"6.-)K@9Z -.+#(+-+0?1)(2%+*@

UJNJN<O?0+.-)41-$)*(*.-)2%*1%>?%"(70*%1(2$10+%-"@\#%*>?0+C

.-)41-$)*(%*1-4>-*(2 -.1-4>$?*-),1-$)*(*0"2 (?(1+%'(1-$)C

*(*@\#(R(,1-$)*(-.+#(70*%12%*1%>?%"(>?0+.-)40)(*(++-%"C

+()*(1+I0+#(40+%1*! O#,*%1*! ;#(4%*+),! 5%-?-6,0"2 -+#()2%*1%C

>?%"(! *-0*+->)-'%2(*-?%2 70*%1R"-E?(26(.-)*+$2("+*+-?(0)"

>)-.(**%-"0?1-$)*(*@N%"1(+#(7%->#0)401($+%10?2%*1%>?%"(%*0

*>(1%0?2%*1%>?%"(%" +#(>/0!(B(#0D#"!H#+7(&#"#$7BD!7E<!/!(#$

./*")"D")7/*7E3)B6!(T!#(/)/B >$7?%*#(2 %" 8:J8! +#()(%*"-1?(0)

>)-.(**%-"0?1-$)*(*(++%"6%" +#(10+0?-6$(! *-+#(1-$)*(*-.+#%*

>?0+.-)440%"?,)(.()+-+#(1$))%1$?$4*(++%"6-.5%-+(1#"-?-6,!

O#0)401($+%10?("6%"(()%"60"2 >#0)401,40B-)*%" +#(10+0?-6$(@

\#%*>?0+.-)440%"?,%"1?$2(*1-4>$?*-),1-$)*(*" /)(*#40" *(4%C

"0)! Y%6#()40+#(40+%1*! A"-)60"%10"2 0"0?,+%10?1#(4%*+),!

]("()0?7%-?-6,! )̂60"%11#(4%*+),! 3"6%"(()%"62)0E%"6! I%1)-C

7%-?-6,! 5%-1#(4%*+),' (?(1+%'(1-$)*(*%"1?$2(*" &"%'()*%+,>#,*C

%1*! O#,*%10?0"2 1#(4%10?@!4-"6+#(4! 8L@U 1)(2%+*0)(1-4C

>$?*-),*$7B(1+1-$)*(*! 011-$"+%"6.-)JK@LZ -.+#(+-+0?1)(2%+*!

0"2 T 1)(2%+*0)(4%"%4$4(?(1+%'(1-$)*(*! 011-$"+%"6.-)[@TZ

-.+#(+-+0?1)(2%+*@

UJNJS<O)-.(**%-"0?(2$10+%-" 1$))%1$?$4@\#(>?0+.-)41-"*%*+-.

1-4>$?*-),1-$)*(0"2 (?(1+%'(1-$)*(@N%"1(+#(7%->#0)401($+%C

10?2%*1%>?%"(%*0*>(1%0?2%*1%>?%"(%" +#(>/0!(B(#0D#"!H#+7(

&#"#$7BD!7E<!/!(#$./*")"D")7/*7E3)B6!(T!#(/)/B >$7?%*#(2 %"

8:J8! +#()(%*"-1?(0)>)-.(**%-"0?1-$)*(*(++%"6%" +#(1$))%1$C

?$4*(++%"6-.7%-+(1#"-?-6,! >#0)401($+%10?("6%"(()%"60"2 >#0)C

401,40B-)*%" +#(10+0?-6$(@;-4>$?*-),1-$)*(*40%"?,%"1?$2("

O)%"1%>?(*-.>#0)401($+%10?0"2 1#(4%10?0"2 ;#(4%10?("6%"(()C

%"6#3F>()%4("+$! 5%-+(1#"-?-6,>#0)401,#3F>()%4("+$! 5%->C

#0)401($+%10?0"0?,*%*#3F>()%4("+$! O#0)401-?-6,#3F>()%C

4("+$! O#0)401($+%10?(X$%>4("+0"2 ("6%"(()%"62(*%6" #3F>()C

%4("+$@3?(1+%'(1-$)*(*0)(2%'%2(2 %"+-+E->0)+*" G%4%+(2 *(?(1C

+%'(1-$)*(*0)(2%'%2(2 %"+-+E->0)+*" ?%4%+(2 *(?(1+%-" 0"2 ->C

+%-"0?*(?(1+%-"@H(*+)%1+(2 1-$)*(*%"1?$2(" 5%-*+0+%*+%1*! 3"6?%*#

.-)7%->#0)401($+%10?2%*1%>?%"(! I-2()" %"*+)$4("+0?0"0?,*%*!

b)$6>)-2$1+%-" X$0?%+,1-"+)-?! b)$6024%"%*+)0+%-" 0"2 )(6$?0C

+%-"! .-)*+$2("+*+-1#--*(011-)2%"6+-%"+()(*+0"2 10)(()>?0"C

"%"6@̂ >+%-"0?1-$)*(*)(.?(1++#(%"+()2%*1%>?%"0),0"2 >)-.(**%-"0?

[:J !*%0" !6)%1$?+$)0?H(*(0)1# 8:JL



%"+()*(1+%-"*40%"?,%"1?$2%"6" O#,*%-?-6,! N1%("+%.%1?%+()0+$)()(C

+)%('0?0"2 +#(*%*E)%+%"6! A44$"-?-6,! ]("(+%1*! I-?(1$?0)7%-?-C

6,! ]("(("6%"(()%"6! 3"D,4(("6%"(()%"6! /()4("+0+%-" ("6%C

"(()%"6! P0+$)0?>#0)401($+%10?1#(4%*+),! O#0)401($+%10?("+()C

>)%*(40"06(4("+! b)$640)R(+%"6! N0.(+,>)-2$1+%-" R"-E?(26('

+#(+-+0?"$47()-.)(X$%)(2 >)-.(**%-"0?1-$)*(*%*8U@U 1)(2%+*!

011-$"+%"6.-)JU@UZ +-+0?1)(2%+*@\#(4%"%4$4(?(1+%'(1)(2%+*

0)(T@U .-)+#(?%4%+(2 1-$)*(*! T .-)+#(->+%-"0?1-$)*(*! 0"2

JS@U .-)+#(->+%-"0?1-$)*(*! 011-$"+%"6.-)J:@:Z -.+#(+-+0?

1)(2%+*@

UJNJU<A""-'0+%-" 0"2 ("+)(>)("($)*#%> (2$10+%-" 0"2 X$0?%+,2(C

'(?->4("+>?0+.-)41-$)*(*@\#(>?0+.-)41-"*%*+*-.1-4>$?*-),

1-$)*(*0"2 (?(1+%'(1-$)*(*@!4-"6+#(4! 1-4>$?*-),1-$)*(%"C

1?$2(*>(1%0?%D(2 %""-'0+%-" 0"2 ("+)(>)("($)*#%> (2$10+%-" 1-$)C

*(*! E#%1# 0)(1-4>-*(2 -.+#)((1-$)*(*" ;0)(()>?0""%"6.-)

1-??(6(*+$2("+*! A""-'0+%-" 0"2 ("+)(>)("($)*#%> 6$%20"1(.-)

1-??(6(*+$2("+*! 0"2 34>?-,4("+6$%20"1(.-)1-??(6(*+$2("+*@

3?(1+%'(1-$)*(*%"1?$2(>)-.(**%-"0?%""-'0+%-" 0"2 ("+)(>)("($)C

*#%> (2$10+%-" 0"2 %""-'0+%-" 0"2 ("+)(>)("($)*#%> 1$?+%'0+%-" 0"2

X$0?%+,2('(?->4("+*()%(*-.1-$)*(*! 40%"?,1-4>-*(2 -.

5%->#0)401($+%10?2('(?->4("+0"2 $+%?%D0+%-"! 5%-?-6%10?>)-2$1+*

2('(?->4("+0"2 $+%?%D0+%-"! 3"+)(>)("($)*#%> >)01+%1(! O0)+%1%>0C

+%-" %" 2%*1%>?%"(1-4>(+%+%-"! \(01#%"60**%*+0"+)(*(0)1# 0**%*C

+0"1(40"06(4("+! N-1%0?>)01+%1(0"2 *()%(*-.+#(-)(+%10?0"2

>)01+%10?1$?+%'0+%-" 1-$)*(*@\#(07-'(1-4>$?*-),0"2 (?(1+%'(

1-$)*(*0)(2(*%6"(2 +-1$?+%'0+(*+$2("+W*%""-'0+%-" 0"2 ("+)(>)(C

"($)*#%> *>%)%+! %4>)-'(+#(%)%""-'0+%-" 0"2 ("+)(>)("($)*#%>

07%?%+,! 0"2 %4>)-'(+#(%)%""-'0+%-" 0"2 ("+)(>)("($)*#%> 07%?%+,!

0"2 %4>)-'(+#(%)1-4>)(#("*%'(X$0?%+,011-)2%"6+-+#(%)%"2%'%2C

$0?1#0)01+()%*+%1*@

UJNJX <O)01+%1(+(01#%"6>?0+.-)4 1$))%1$?$4@\#%*>?0+.-)4

1-$)*(%*1-4>-*(2 -.+#)((>0)+*" 70*%1>)01+%1(1-$)*(! >)-.(*C

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

+#)-$6# +#(E#-?(>)-1(**-.+#(1$?+%'0+%-" -.7%->#0)401($+%10?

>)-.(**%-"0?*@50*%1>)01+%1(1-"*%*+*-.I%?%+0),0"2 >-?%+%10?1$?+%C

'0+%-"! 3"+)0"1((2$10+%-" ?07-)0"2 ])02$0+%-" (2$10+%-"' >)-C

.(**%-"0?>)01+%1(1-"*%*+*-.;-6"%+%-" >)01+%1(! I(+0?E-)R%"6

>)01+%1(! O)-2$1+%-" >)01+%1(! O)-.(**%-"0?>)01+%1(! I(+0?E-)R%"6

>)01+%1(! ;-4>)(#("*%'(>)01+%1(1-"*%*+*-..%'(>0)+*" 5%-?-6%10?

>#0)401($+%10?1-$)*(2(*%6"! I%1)-7%0?.()4("+0+%-" >#0)401($+%C

10?1-$)*(2(*%6"! O)-.(**%-"0?1-4>)(#("*%'(1-$)*(! 0"2 ])02$C

0+%-" 2(*%6"@\#%*>?0+.-)4.-1$*(*-" 1$?+%'0+%-" *+$2("+*W>)-.(*C

*%-"0?>)01+%10?07%?%+,! 0*E(??0*>)-4-+%"6*+$2("+*W$"2()*+0"2C

%"6-.2%*1%>?%"(70*%11-$)*(*0"2 >)-.(**%-"0?1-$)*(*! 0"2 %4C

>)-'%"6*+$2("+*W1-4>)(#("*%'(X$0?%+,?('(?8:@U 1)(2%+*0)()(C

X$%)(2 .-)%"+("*%'(>)01+%1(! 011-$"+%"6.-)J8@[Z -.+#(+-+0?

1)(2%+*' [ 1)(2%+*.-)(?(1+%'(1-$)*(*! 011-$"+%"6.-)8@[Z@

XH304.001'$4.1$#1"-&'.0]#-.0/0'")&*C-&MA1./16

D0#"-D12$-)D-M2-'0#'$0.D.0$-")%)"0/

!11-)2%"6+-+#(&(!0)"4F*"!CH#/#B!C!/";!BD$#")7/*7EP(0)/#J

(F./*")"D")7/*7E3)B6!(T!#(/)/B )/ 46#/07/B 2(7K)/-!! +#(40B-)

-.7%->#0)401($+%10?02->+*+#(70*%11)(2%+*,*+(4@\#(70*%1

?("6+# -.*1#--?%*.-$),(0)*0"2 +#(?("6+# -.*1#--?%"640,'0),

2(>("2%"6-" +#(*+$2("+*W1%)1$4*+0"1(*@\#(4%"%4$4%*+#)((

,(0)*0"2 +#(40F%4$4%*"-+4-)(+#0" (%6#+,(0)*@\#(2(6)((-.

701#(?-)-.("6%"(()%"6%*0E0)2(2@N+$2("+*-.+#%*40B-)0)()(C

X$%)(2 +->0**+#(%2(-?-6%10?0"2 >-?%+%10?(F04%"0+%-" $>-" 6)02C

$0+%-"! 0"2 1-4>?(+(+#(4%"%4$41)(2%+*E%+#%" +#(*>(1%.%(2

+%4(@\#(*+)$1+$)(-.+#(1)(2%+*-7+0%"(2 4((+*+#()(X$%)(4("+*

-.+#($"%'()*%+,! 0"2 >0**+#(6)02$0+%-" >)-B(1+#+#(*%*$ 2(C

.("*(! 0"2 2-(*"-+'%-?0+(+#()(?('0"+)(6$?0+%-"*-.*1#--?)-??

40"06(4("+@!.+()1-4>?(+%"6+#(1-$)*(*0"2 +(01#%"6?%"R**+%>C

$?0+(2 %" +#(1$?+%'0+%-" >)-6)04! *+$2("+*E%??-7+0%" +#(4%"%C

4$4JSU 1)(2%+*)(X$%)(2 .-)6)02$0+%-"! JJ:@U 1)(2%+*.-)4%2C

+()4+#(-)(+%10?+(01#%"60"2 U[@U 1)(2%+*.-)>)01+%10?+(01#%"6@

!4-"6+#(1)(2%+*! 9T 1)(2%+*0)()(X$%)(2 .-)6("()0?(2$10+%-"

0"2 J8 1)(2%+*0)(->+%-"0?.-)6("()0?(2$10+%-"' 1-4>$?*-),

1-$)*(-.2%*1%>?%"(.-$"20+%-" 8L@U 1)(2%+*! (?(1+%'(1-$)*(-.2%*C

1%>?%"(.-$"20+%-" T 1)(2%+*' 8U@U 1)(2%+*-.1-4>$?*-),1-$)*(*

0"2 JS@U 1)(2%+*-.(?(1+%'(1-$)*(*' JJ 1)(2%+*-.%""-'0+%-" 0"2

("+)(>)("($)*#%> (2$10+%-" 0"2 X$0?%+,2('(?->4("+1-$)*(*! 0"2

8[@U 1)(2%+*-.1-"1("+)0+%-" >)01+%1(+(01#%"6?%"R@

YH(A1.1D"0.-)"-D)&*-''&,1"-&'1'$0'".0M.0'0#.)A-M

-'"04.1"0$-'"& M.&*0))-&'12D#2"-,1"-&'M.&4.1/)#'$0.

"A0D.0$-"))%)"0/

#%$ \#((2$10+%-"0?1-"1(>+-.1$?+%'0+%"60>>?%10+%-"C-)%("+(2

*("%-)>)-.(**%-"0?*E%+# %""-'0+%-" 0"2 ("+)(>)("($)*#%> 0E0)(C

"(**0"2 07%?%+,*#-$?2 7((*+07?%*#(2! 0"2 %""-'0+%-" 0"2 ("+)(C

>)("($)*#%> (2$10+%-" *#-$?2 7(%"+(6)0+(2 %"+-+#(>()*-""(?1$?C

+%'0+%-" *,*+(4@!11-)2%"6+-+#(>/0!(B(#0D#"!H#+7(&#"#$7BD!

#/0 H#+7(./"(70D-")7/ 7E&7$$!B!*#/0 >/)K!(*)")!*#Z[VZ$! P8)/J

)7/*"7=!!8!/)/B "6!;!E7(C7E.//7K#")7/*#/0 9/"(!8(!/!D(*6)8

90D-#")7/ )/ ./*")"D")7/*7E3)B6!(T!#/)/B! :0C)/)*"(#")K!;!BD$#J

")7/*7/ &(!0)"4F*"!C7EP(0)/#(F./*")"D")7/*7E3)B6!(T!#(/)/B )/

46#/07/B 2(7K)/-!0"2 5%"D#-$ &"%'()*%+,>()*-""(?1$?+%'0+%-"

-)%("+0+%-"! +#(*+)$1+$)(-.*+$2("+*WR"-E?(26(0"2 07%?%+,0*E(??

0*+#(%""-'0+%-" 0"2 ("+)(>)("($)*#%> ("'%)-"4("+E#()(+#(

*1#--?%*?-10+(2! 40R(('(),(..-)++->->$?0)%D(("+)(>)("($)*#%>

R"-E?(26(! 1$?+%'0+(%""-'0+%-" *>%)%+! ("+)(>)("($)*#%> 1-"*1%-$*C

"(**0"2 >)01+%10?07%?%+,0*+#(40%" 6-0?*-.-$)*1#--?W*(2$10C

+%-" 0"2 +(01#%"6! 0"2 (*+07?%*# +#(1-44-" 0"2 %"2%'%2$0?6-0?*

-.%""-'0+%-" 0"2 ("+)(>)("($)*#%> +0?("+! 0"2 (*+07?%*# 0>()*-"C

"(?1$?+%'0+%-" *,*+(4+#0+%"+(6)0+(*>)-.(**%-"0?1$?+%'0+%-" 0"2

%""-'0+%-" 0"2 ("+)(>)("($)*#%> (2$10+%-"! R"-E?(26(%4>0)+%"6

0"2 07%?%+,1$?+%'0+%-"! 0"2 +(01#%"60"2 *1%("+%.%1)(*(0)1# 0"2

>)-2$1+%-"@

#%%$ A+%*)(X$%)(2 +-*+)("6+#(" +#((*+07?%*#4("+-.01$))%1C

$?$4*,*+(4.-)%""-'0+%-" 0"2 ("+)(>)("($)*#%> (2$10+%-"@A""-C

'0+%-" 0"2 ("+)(>)("($)*#%> (2$10+%-" E%??0?E0,*)$" +#)-$6# +#(

>)-1(**-.>()*-""(?1$?+%'0+%-"! %""-'0+%-" 0"2 ("+)(>)("($)*#%>

U:J;#$"?-"6N&P@O()*-""(?;$?+%'0+%-" O)-6)04.-)A""-'0+%'(0"2 3"+)(>)("($)%0?5%->#0)401($+%10?b%*1%>?%"($"2()+#(;)(2%+N,*+(4



(2$10+%-" %"+-+#(6("()0?1-$)*(*! *1%("1(0"2 +(1#"-?-6,1-$)*(

0"2 %""-'0+%-" 0"2 ("+)(>)("($)*#%> 1-$)*(%" +#(6("()0?(?(1+%'(

1-$)*(' *+)("6+#(" *+$2("+*W-)60"%11-""(1+%-" %" +#(+(01#%"6-.

1-4>$?*-),0"2 (?(1+%'(1-$)*(! .-)(F04>?(! +#(2(*%6" 1-$)*(*-.

7%-+(1#"-?-6,>#0)401,0"2 +#(2(*%6" 1-$)*(*-.4%1)-7%0?.()C

4("+0+%-" >#0)401,0)(2(*%6"(2 .-)+#(>)-.(**%-"0?1-)(1-$)*(*'

*(+$> >)-.(**%-"0?1-$)*(*)(?0+(2 +-%""-'0+%-" 0"2 ("+)(>)("($)C

*#%>! .-)(F04>?(! 10)(()>?0""%"6.-)1-??(6(*+$2("+*! 1-??(6(

*+$2("+*%""-'0+%-" 0"2 ("+)(>)("($)*#%> 0"2 6$%20"1(! 2('(?->C

4("+0"2 $+%?%D0+%-" -.7%-?-6%10?>)-2$1+*0"2 2('(?->4("+0"2

$+%?%D0+%-" -.7%-?-6%10?2)$6*0"2 -+#()>)-.(**%-"0?1-$)*(*@

#%%%$ A+%*)(X$%)(2 +-*(+$> +#(%""-'0+%-" 0"2 ("+)(>)("($)C

*#%> (2$10+%-" 4-2(?-.Q\#(-)(+%10?32$10+%-" a%"+()2%*1%>?%"0),C

*R%??1$?+%'0+%-" a+%4(1$?+%'0+%-"Q@=(*#-$?2 6%'(>)%-)%+,+-+#(C

-)%(*! 01+%'(?,(F>?-)(>)01+%10?0>>)-01#(*+-%""-'0+%-" 0"2 ("C

+)(>)("($)*#%> ! %4>)-'(+#(1)(2%+)0+%--.1-$)*(*-" +#(>?0+.-)4

.-)%""-'0+%-" 0"2 ("+)(>)("($)*#%> (2$10+%-" 0"2 X$0?%+,2('(?->C

4("+! %"1)(0*(+#(1)(2%+)0+%--.1)-**%"+(6)0+%-" 1-$)*(! )(.?(1+

+#(%"+()2%*1%>?%"0),>("(+)0+%-" -.7%-?-6,! >#0)401,0"2 ("6%C

"(()%"6+(1#"-?-6,! 0"2 )(0?%D(+#(%"+(6)0+%-" -.R"-E?(26(@A""-C

'0+%-" ("+)(>)("($)*#%> (2$10+%-" 0"2 X$0?%+,2('(?->4("+>?0+C

.-)41-$)*(*%*40%"?,1-4>-*(2 -.'0)%-$**(?(1+(2 +(01#()*!

+(01#()*6$%2(*+$2("+*W%""-'0+%'(("+)(>)("($)%0?>)01+%1(40%"?,

7,+#(*1#--?10)(()6$%20"1(+(01#()*0"2 (F+()"0?("+()>)%*(*(FC

>()+*! +-?(0)"! *$11(**.$?("+)(>)("($)*0"2 *("%-)("6%"(()0"2

-+#()+(01#()*! .-)+#(*+$2("+*W>)01+%10?*R%??*1$?+%'0+%-" 0"2 (FC

()1%*(+#(4-*+2%)(1+6$%20"1(+(01#()*0"2 (2$10+%-" 4-2(?@

#%'$ A+%*)(X$%)(2 +-10)),-$+%""-'0+%-" 0"2 ("+)(>)("($)C

*#%> (2$10+%-" >)01+%1(0"2 1$?+%'0+%-" 70*(1-"*+)$1+%-"@A" -)2()

+-%4>)-'(*+$2("+*W%""-'0+%'(0"2 ("+)(>)("($)%0?*R%??*0"2 1$?+%C

'0+(#(0?+#,%""-'0+%'(0"2 ("+)(>)("($)%0?4%"2*! +#%*2%*1%>?%"(

40%"?,(*+07?%*#(*("+)(>)("($)*#%> (2$10+%-" 1$?+%'0+%-" )--4!

("+)(>)("($)*#%> (2$10+%-" >)01+%1()--40"2 ("+)(>)("($)*#%> (2C

$10+%-" (?(1+)-"%1*%4$?0+%-" 1$?+%'0+%-" )--4%*>)01+%10?1-$)*(

(2$10+%-"' *%6"(2 1$?+%'0+%-" 70*(06)((4("+E%+# 5%"D#-$ 7%->C

#0)401($+%10?("+()>)%*(*! E(E%??(*+07?%*# %""-'0+%-" 0"2 ("+)(C

>)("($)*#%> (2$10+%-" 70*(*! 1$?+%'0+%-" 0"2 %"+()"*#%> 70*(*0"2

>)-2$1+%-"! +(01#%"60"2 )(*(0)1# 70*(' %+#(?>**+$2("+**,"+01+%C

10??,?(0)" ("+)(>)("($)%0?*>%)%+0"2 X$0?%+,! $"2()*+0"2 ("+)(>)(C

"($)%0?>)-1(**0"2 4-2(?! 40*+()("+)(>)("($)%0?4(+#-2*0"2

*+(>*! 0"2 %4>)-'(+#(%)0E0)("(**-.*(?.C(4>?-,4("+0"2 *$11(**

)0+(-.("+)(>)("($)*#%>@

PH(&'D2#)-&')

=%+# +#(2(40"2 -.*-1%0?0"2 (1-"-4%1+)0"*.-)40+%-" 0"2 $>6)0C

2%"6.-)>()*-""(?1$?+%'0+%-" %" ;#%"0! 0*E(??0*+#("((2 +-02C

B$*+0"2 %4>)-'(+#(*+)$1+$)(0"2 *,*+(4-.#%6#()(2$10+%-" %"

;#%"0! +#(+)0"*.-)40+%-" 0"2 2('(?->4("+-.$"2()6)02$0+(1-??(C

6(*0"2 $"%'()*%+%(*#0*7(1-4(0" %"('%+07?(+)("2 -.#%6#()(2$C

10+%-" )(.-)4! +#(1-)(-.+#(+)0"*.-)40+%-" 0"2 (1-"-4%10"2 *-C

1%0?"((2*0"2 +#(2%'()*%.%10+%-" -.*+$2("+*W%"2%'%2$0?"((2*)(C

X$%)(02%'()*%.%(2 >()*-""(?1$?+%'0+%-" 4-2(?@O()*-""(?1$?+%'0C

+%-" %*0*,*+(40+%1E-)R! %"'-?'%"6+#(+0)6(+>-*%+%-"%"6! >)-.(*C

*%-"0?1-"*+)$1+%-"! 1-$)*(*,*+(4! ->()0+%-" 4(1#0"%*40"2 *--"

40",.01+-)*! 011-)2%"6+-+#(*,*+(4+#(-),>-%"+-.'%(E! %" '%(E

-.+#(>)(*("+$"2()6)02$0+(1-$)*(1-??(6(*0"2 $"%'()*%+%(*$"2()

+#(701R6)-$"2 -.1)(2%+*,*+(4! %""-'0+%-" ("+)(>)("($)*#%> (2$C

10+%-" %"+-+#(>)-.(**%-"0?10"W+R((> >01(E%+# +#(+%4(*! >()*-"C

"(?1$?+%'0+%-" 4-2(?)(.-)4%*"-+1-4>?(+(! %""-'0+%'(("+)(>)(C

"($)%0?>)01+%1(+(01#%"6-.+#(1-$)*(1-"*+)$1+%-" 0"2 )(.-)4+#(

>)-7?(4*$1# 0**?-E>)-6)(**! 1-47%"(2 E%+# +#("((2*-.+)0"*C

.-)40+%-" 0"2 2('(?->4("+! %+%*)(1-44("2(2 +-(F>?-)(0"2 %"C

+(6)0+(+#(1$?+%'0+%-" 4-2(?-.%""-'0+%-" 0"2 ("+)(>)("($)*#%>

(2$10+%-" %"+-7%->#0)401($+%10?2%*1%>?%"(! E#%1# #0*%4>-)+0"+

+#(-)(+%10?0"2 >)01+%10?*%6"%.%10"1(.-)>)-4-+%"6+#(2('(?->4("+

-.>()*-""(?1$?+%'0+%-"@

!"#"$"%&"'

%J& N+0+(;-$"1%?@I02(%" ;#%"08:8U *+)0+(6,%35ĉG&@#++>"ccEEE@6-'@
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%35ĉG&@#++>"ccEEE@6-'@1"cF%"E("c8:JUC:UcJ9c1-"+("+w8TSJ98K@

#+4! 8:JUC:UCJ9@

%U& Y%6#()32$10+%-" b%'%*%-"@QP(E("6%"(()%"6Q1-"*+)$1+%-" 01+%-" ?%"(
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