
HAL Id: hal-03195232
https://hal.inrae.fr/hal-03195232

Submitted on 10 Apr 2021

HAL is a multi-disciplinary open access
archive for the deposit and dissemination of sci-
entific research documents, whether they are pub-
lished or not. The documents may come from
teaching and research institutions in France or
abroad, or from public or private research centers.

L’archive ouverte pluridisciplinaire HAL, est
destinée au dépôt et à la diffusion de documents
scientifiques de niveau recherche, publiés ou non,
émanant des établissements d’enseignement et de
recherche français ou étrangers, des laboratoires
publics ou privés.

Distributed under a Creative Commons Attribution - NonCommercial 4.0 International License

A style of farm work, intensive and collective, conducive
for the agroecological transition

Véronique Lucas, Pierre Gasselin

To cite this version:
Véronique Lucas, Pierre Gasselin. A style of farm work, intensive and collective, conducive for the
agroecological transition. 2. International Symposium on Work in Agriculture ”Thinking the future
of work in agriculture”, IAWA; INRAE; UMR Territoires; RMT Travail en agriculture, Mar 2021,
Clermont-Ferrand, France. �hal-03195232�

https://hal.inrae.fr/hal-03195232
http://creativecommons.org/licenses/by-nc/4.0/
http://creativecommons.org/licenses/by-nc/4.0/
https://hal.archives-ouvertes.fr


Communication in Conference Procedings

A STYLE OF FARM WORK, INTENSIVE AND COLLECTIVE,
CONDUCIVE FOR THE AGROECOLOGICAL TRANSITION

Véronique LUCAS, Pierre GASSELIN

Proceedings of the 2nd International Symposium on Work in Agriculture, 
March 29th-April 1st 2021, Clermiont-Ferrand
10 pages

Corresponding author: lucas.veronique.rd@gmail.com

To cite this paper:

Lucas, Véronique, Gasselin Pïerre (2021). A A style of farm work, intensive
and collective, conducive for the agroecological transition. Proceedings of the
2nd International  Symposium  on  Work  in  Agriculture,  March  29th-April  1st,
Clermiont-Ferrand



!

"#$!%#&'(#)&*+#),!-./0+1*2/!+#!3+(4!*#!56(*72,&2('!
!"#$%#$&'(")'*+(+,)'-*'.-,%'#$'/&,#0+1(+,)'
!

!"#$%&'()%&*&+,#-.&/#0)"&'1'/&
21),3-$(45),,/$6'75,/$0)8'

!

23&4&
56#70&68&96#:&6#;"<-0")-6<&&

-<&8"#70&

&

&

&
'

 9'

5!1&.,'!+8!8)(/!9+(4:!*#&'#1*;'!)#$!7+,,'7&*;':!7+#$27*;'!!
8+(!&<'!)6(+'7+,+6*7),!&()#1*&*+#!
!
#$%&'()*+!,*-./!."!0(+%%+!1.//+2('!.!

!
.!3''&4.5(&'"!6'(4+%/(5$!7+!8&'59+22(+%"!:3;<="!3>;<?"!3'/5(5*5!<@%&"!8&'59+22(+%"!A%.'-+!
'
'
'

'
+=0)#"$)>! BC+! C(@C+%! ('5+'/(5D! &E! 2.F&*%! &F/+%4+7! ('!G.'D! .@%&+-&2&@(-.2! E.%G('@! /D/5+G/! (/! F.%+2D! +H.G('+7! FD! /-(+'-+"!
9.%5(-*2.%2D!('!5+%G/!&E!I&%J!&%@.'(K.5(&'L!M*%!%+/+.%-C!&'!5C+!A%+'-C!E.%G!G.-C('+%D!-&&9+%.5(4+/"!F./+7!&'!5C+!E.%G('@!/5D2+/!
E%.G+I&%J"!.22&I/!C(@C2(@C5('@!.!9.%5(-*2.%!/5D2+!&E!E.%G!I&%J!-&'7*-(4+!E&%!5C+!.@%&+-&2&@(-.2! 5%.'/(5(&'L!A.%G+%/"!G+GF+%!&E!
5C+/+!-&N&9/"!C.4+!7+4+2&9+7!.!2&'@N/5.'7('@!%+2(.'-+!&'!5C+!9++%N5&N9++%!-&&9+%.5(&'"!@%.7*.22D!/C.9('@!.!2.F&*%N('5+'/(4+!.'7!
-&22+-5(4+!/5D2+!&E!E.%G!I&%J!5&!G.J+!4(.F2+!5C+(%!-&'4+'5(&'.2!E.%G('@!/D/5+G/L!BC+D!5C+'!C.4+!+./(2D!%+NG&F(2(K+7!5C+!/5%*-5*%('@!
F./(/!&E!5C+(%!('(5(.2!&'NE.%G!I&%J!&%@.'(K.5(&'"!(L+L!!2.F&*%!('5+'/(5D!.'7!9++%N5&N9++%!-&&9+%.5(&'"!FD!&%(+'5.5('@!5C+G!&5C+%I(/+!
5&!7+4+2&9!.@%&+-&2&@(-.2!9%.-5(-+/L!
!
?@A96#B0>!E.%G!I&%J"!E.%G+%/O!-&22+-5(4+"!.@%&+-&2&@D"!E.%G('@!/5D2+"!E.%G!G.-C('+%D!-&&9+%.5(4+!
!
+$:<69.@B;7@<)0>&BC(/!%+/+.%-C!C./!F+'+E(5+7!E%&G! 5C+!/*99&%5!&E! 5C+!8('(/5%D!&E!<@%(-*25*%+!4(.! 5C+!:<P=<;!9%&@%.GG+!
Q:.9#+%5!RSTUNRSTV!9%&W+-5!.'7!,*KX:&!RSTYNRSTZ!9%&W+-5["!&E!<=?8?!4(.!5C+!;?<::B3A!9%&@%.GG+!Q:.9.--(5.!RSTYNRSTZ!
9%&W+-5[!.'7!&E!<>;!Q3=<?!RSTYNRSRS!9%&W+-5[L!\+!5C.'J!5C+!.-5&%/!&E!5C+!:68<!'+5I&%J!.'7!5C+!E.%G+%/!I+!G+5!E&%!C.4('@!
G.7+!5C(/!I&%J!9&//(F2+L!

'

'
'
'

%#&(+$27&*+#!

:' &,-.#$&' ;-6<' -*' =+,>)<=' "#&"1#&"(=' (")' 1/,&),' )3?1-<3)$(' ;)$)*#(=' #$' (")' /&,-)0-1-&#0/1' */,3#$&'

=<=()3=@' 0-3?/,)6' .#("' (")' 0-$>)$(#-$/1' =<=()3=' 7A1-)&' +5! .2L@' BC9DE' F#61),' +5! .2L@' BC9D8G' !"#='

)=?)0#/11<' ,)=+1(=' *,-3' (")' 3-,)' =#&$#*#0/$(' #$()$=#(<' -*' 1/;-+,' $))6)6' (-' 6)>)1-?' /&,-)0-1-&#0/1'

?,/0(#0)='7F/==#='H'I#16@'BC9JE'K),(#$'+5!.2L@'BC9JE'L)>#)$$)'+5!.2L@'BC9JE'A1-)&'+5!.2L@'BC9D8G'I-.)>),@'

(")'6)(/#1=' (",-+&"'."#0"' (")' 1/;-+,' #$()$=#*#0/(#-$'-00+,='/$6' #='6)>)1-?)6'6+,#$&' (")'?,-0)==)='-*'

/&,-)0-1-&#0/1'(,/$=#(#-$@'/='.)11'/='(")'-$4*/,3'.-,%'-,&/$#M/(#-$'("/(')$(/#1='("#='1/;-+,'#$()$=#*#0/(#-$@'

/,)';/,)1<')N/3#$)6'/3-$&'(")',)=)/,0"'*-0+=#$&'-$'(")=)'?/("='-*'0"/$&)'7F#61),'+5!.2L@'BC9D8G'

!")'/$/1<=#='-*'(")'?,-0)==)='-*'/&,-)0-1-&#0/1'#3?,->)3)$(')$&/&)6';<'5,)$0"'*/,3),'3)3;),='-*'

3/0"#$),<' 0--?),/(#>)=' "/=' /11-.)6' =(+6<#$&' =+0"' ?,-0)==)=' 7O+0/=@' BC9P8G' 5,)$0"' /&,#0+1(+,/1'

)Q+#?3)$('0--?),/(#>)='7%$-.$'/='2RF:@' *-,':&&9$%.5(4+!7X65(2(/.5(&'!7+!8.5$%(+2!<@%(-&2+8'/,)' (")'

3-=('.#6)=?,)/6'(<?)'-*'$)(.-,%'*-,'0--?),/(#-$'#$'*/,3'.-,%'(",-+&"-+('5,/$0)@'.#("'$)/,1<'9B'CCC'

)N#=(#$&'+$#(=@'#$>-1>#$&'3-,)'("/$'-$)'("#,6'-*'/11'5,)$0"'*/,3='7S)/$$)/+N'H'2/?#(/#$)@'BC9PE'O+0/='

+5!.2L'BC9D8G':3-$&'(")'5,)$0"'*/,3),='6)>)1-?#$&'/&,-)0-1-&#0/1'?,/0(#0)=@'/'?/,('-*'(")3'3-;#1#M)='

(")=)'0--?),/(#>)='7O+0/=@'BCB98G'I-.'./='(")'*/,3'.-,%'-,&/$#M/(#-$'/3-$&'(")'2+3/T='3)3;),='

;)*-,)'0"/$&#$&' (")#,'?,/0(#=)=U'I-.'6#6' #('0"/$&)'6+,#$&' (")'(,/$=#(#-$'?,-0)==U'V"/('/,)' (")$'(")'

$).'*)/(+,)='-*'(")#,'/&,-)0-1-&#0/1'*/,3'.-,%'-,&/$#M/(#-$U'

!"#=' /,(#01)@' ;/=)6' -$'/'=(+6<' -*' =#N'2RF:@' /66,)==)=' (")=)'Q+)=(#-$=G' K/=)6' -$' (")' */,3#$&'=(<1)='

/??,-/0"@'-+,'#$>)=(#&/(#-$'"#&"1#&"(='/'1/;-+,4#$()$=#>)'/$6'0-11)0(#>)'=(<1)'-*'*/,3'.-,%'*,-3'=(+6#)='-$'

2+3/@'."-=)'3)3;),='6)>)1-?' /&,-)0-1-&#0/1' ?,/0(#0)='.#6)1<' /6-?()6' (",-+&"' (")=)'0--?),/(#>)=@'

$/3)1<'0-$=),>/(#-$'/&,#0+1(+,)'-,'1)&+3)='6)>)1-?3)$(G'

!")'/,(#01)'=(/,(=';<'=+33/,#M#$&'(")'=(/()'-*'(")'/,('/;-+('(")'2+3/'#$',)1/(#-$'.#("'.-,%'#==+)=@'/='.)11'

/='.#("'/&,-)0-1-&#0/1'#==+)=G'W)N(@'#('6)(/#1='(")'/$/1<(#0/1'/$6'3)("-6-1-&#0/1'*,/3).-,%'*-,'(")',)=)/,0"@'



!

"#$!%#&'(#)&*+#),!-./0+1*2/!+#!3+(4!*#!56(*72,&2('!
!"#$%#$&'(")'*+(+,)'-*'.-,%'#$'/&,#0+1(+,)'
!

!"#$%&'()%&*&+,#-.&/#0)"&'1'/&
21),3-$(45),,/$6'75,/$0)8'

!

23&4&
56#70&68&96#:&6#;"<-0")-6<&&

-<&8"#70&

&

&

&
'

 B'

;/=)6'-$'(")'*/,3#$&'=(<1)='/??,-/0"G'!")$@'#(')N/3#$)='(")'1-$&4=(/$6#$&'1/;-+,'#$()$=#*#0/(#-$'/??,-/0"'

6)>)1-?)6' ;<' (")' #$(),>#).)6' */,3),=@' /$6' #(=' 0-11)0(#>)' $/(+,)@' (",-+&"' #(=' ,)1#/$0)' -$' ?)),4(-4?)),'

0--?),/(#-$G'X('(")$'/$/1<=)='"-.'("#='/??,-/0"'#=',)0-3?-=)6'(-'6)>)1-?'$).'?,/0(#0)='("/('0-$(,#;+()'

(-'/&,-)0-1-&#0/1'#3?,->)3)$(='#$'(")#,'*/,3#$&'=<=()3=G'5#$/11<@'(")'/,(#01)'0-$01+6)=';<'0-$=#6),#$&'"-.'

*+,("),',)=)/,0"'0-+16'")1?'(-'#3?,->)'(")'+$6),=(/$6#$&'-*'("#='=(<1)'-*'*/,3'.-,%G'

'

=<'!>('#7<!8)(/!/)7<*#'(.!7++0'()&*;'1!

!")'2RF:='.),)'0,)/()6'#$'9DYZ'(-'*/0#1#(/()'(")'3)0"/$#M/(#-$'/$6'3-6),$#M/(#-$'-*'5,)$0"'/&,#0+1(+,)G'

!"),)' $-.')N#=(' 99@[YC' -*' (")3@' 0->),#$&'3-,)' ("/$' /' ("#,6' -*' */,3=' #$' 5,/$0)G'2RF:=' /11-.' ="/,#$&'

)Q+#?3)$('/$6'1/;-+,@')>)$'"#,)6'.-,%),='/$6';+#16#$&=G'\/0"'-*'(")=)'1-0/1'/$6'=)1*43/$/&)6'/&,#0+1(+,/1'

0--?),/(#>)=';,#$&='(-&)("),'/$'/>),/&)'-*'$)/,1<'BZ'3)3;),'*/,3='75W2RF:'BC9D8G'

!")'2RF:'0-$=(#(+()='/'")+,#=(#0'-;])0('*-,'/$/1<=#$&'*/,3),=^'.-,%@'/='#('#=';/=)6'-$'(")'?--1#$&'/$6'

="/,#$&'-*')Q+#?3)$('/$6'1/;-+,G'O/;-+,'="/,#$&'#='?/,(#0+1/,1<'6)>)1-?)6'(",-+&"'(")'2+3/@'/='.-,%#$&'

(-&)("),'#='-*()$'(")';)=('./<'(-'="/,)'3/0"#$),<@'(-'/>-#6'(")'0-3?)(#(#>)'=#(+/(#-$'.")$')>),<;-6<'

.#=")=' (-' +=)' (")' =/3)' 0-33-$' )Q+#?3)$(' /(' (")' =/3)' (#3)G' !")$@' 6#>),=)' 1/;-+,4="/,#$&'

/,,/$&)3)$(='/,)'-,&/$#M)6@'=+0"'/='(")']-#$('-,&/$#M/(#-$'-*'(/=%=@'(")'(#3)';/$%'-,'3+(+/1'")1?G'V-,%'

6)1)&/(#-$'#='/1=-'/$')N#=(#$&'(,)$6'#$'(")'2RF:=@'/='$)/,1<'9Z_'-*'(")3')3?1-<'"#,)6'.-,%),='7/'(-(/1'

-*'Y@[CC8'(-'3/#$(/#$'/$6`-,'6,#>)'(")')Q+#?3)$('75W2RF:'BC9D8G''

X$'(")'.)=(),$'/&,#0+1(+,)=@'*/,3='/,)'3-=(1<'3)0"/$#M)6@'/$6'(")',)1#/$0)'-$'3)0"/$#M/(#-$'(-',)?1/0)'

(")'"+3/$' 1/;-+,' #='/'=(,/()&#0'6#3)$=#-$'-*' (")'3-6),$#M/(#-$'?,-0)==)=G'!"#=' ,)1#/$0)'-$' 1/;-+,4

=/>#$&' ()0"$-1-&#)=' "/=' #$6+0)6' /' ?,-;1)3/(#0' 1/0%' -*' .-,%*-,0)' #$' /&,#0+1(+,)' (-' 3/$/&)' (")'

/&,-)0-1-&#0/1'(,/$=#(#-$'7:+;,-$'+5!.2L@'BC9JE'2/,1#=1)'+5!.2L@'BC9D8G'!")'2+3/'"/='0-$(,#;+()6'(-'("#='

)>-1+(#-$@'/='3/$<'3)3;),=',)1<'3/#$1<'-$'#('*-,';)((),'/00)=='(-'"#&"40/?/0#(<')Q+#?3)$('(-'#$0,)/=)'

(")' 1/;-+,' ?,-6+0(#>#(<' 7S)/$$)/+N' +5! .2L@' BC9PE' I/,**' /$6' O/3/,0")@' 9DDP8G' !"#=' 0/$' #$0)$(#>)'

=?)0#/1#M/(#-$'/$6'(")$'/'"#&"'6)?)$6)$0)'-$')N(),$/1'#$?+(='7a/;,#)1'BC9J8G'

I-.)>),@'(")'$)(.-,%'-*'2RF:'/1=-'*-,3='(")';/0%6,-?'*-,'/',)$).)6'#$(),)=('-*'*/,3),='(-'6)>)1-?'

?,/0(#0)=')0-1-&#0/11<' #3?,->#$&' (")#,' */,3#$&'=<=()3=G'b>),' (")'?/=(' =)>),/1'6)0/6)=@' =-3)'2+3/'

"/>)'6)>)1-?)6'#$#(#/(#>)='("/(',)1/()'(-'/&,-)0-1-&<c'*/0#1#(/(#$&'/&,-$-3#0'=<$),&#)=';)(.))$'/6]/0)$('

=?)0#/1#M)6'*/,3#$&'=<=()3=E'")1?#$&'*/,3),='.#("#$'/'&#>)$'0/(0"3)$('/,)/'#3?,->)'(")#,'?,/0(#0)='.#("'

,)=?)0('(-'./(),'Q+/1#(<E'-,'=+??-,(#$&'(")'6)>)1-?3)$('-*'1-0/1'.--64)$),&<'=+??1<'0"/#$='-,'0-11)0(#>)'

;#-&/='?,-6+0(#-$'7F-,/#$)'+5!.2L@'BC9DE'A#),,)@'BCCD8G'F-,)',)0)$(1<@'$).'5,)$0"'?+;1#0'?-1#0<'(--1='

/#3#$&'/('=+??-,(#$&'(")'/&,-)0-1-&#0/1'(,/$=#(#-$'"/>)',)$6),)6'3-,)'>#=#;1)'/'3->)3)$('-*'*/,3),4

#$#(#/()6' 0-11)0(#>)' ?,-])0(=' /3-$&' (")' 2+3/@' .#("' #$0,)/=)6' ?--1#$&' -*' $).' ?,-6+0(#>)' ,)=-+,0)='

7"/,>)=(=@' %$-.1)6&)8G' !")=)' #$#(#/(#>)=' &#>)' ,#=)' (-' 0-11)0(#>)' #$>)=(3)$(=' #$' $).' ="/,)6' =?)0#*#0'

3/0"#$),<'7O+0/='+5!.2L@'BC9D8G'

!")'6)>)1-?3)$('-*'/&,-)0-1-&#0/1'?,/0(#0)=' (",-+&"'(")'2+3/' (")$' ,/#=)='$).'Q+)=(#-$=c'I-.'6-'

=-3)' */,3),=@'3)3;),' -*'2+3/@' 6)>)1-?' /&,-)0-1-&#0/1' ?,/0(#0)='."#1=(' #$0,)/=#$&' (")#,' 0-11)0(#>)'

#$>)=(3)$(='#$'3/0"#$),<U'V"/('/,)'(")#,')**)0(='-$'.-,%'-,&/$#M/(#-$U'

'

5!('1')(7<!)00(+)7<!?)1'$!+#!7)1'!1&2$*'1!

=<'!8)(/*#6!1&.,'1!)00(+)7<!

!")'/??,-/0"'-*'(")'*/,3#$&'=(<1)='"/=';))$'3/#$1<'.-,%)6';<'(")'L+(0"',+,/1'=-0#-1-&#=('A1-)&'7BCCdE'

BC9BE'BC9P8'(-'-**),'/'*,/3).-,%'(-'+$6),=(/$6'(")'")(),-&)$)#(<'/3-$&'*/,3),='?,/0(#=#$&'(")'=/3)'

?,-6+0(#-$' #$'/'=/3)' 1-0/1')$>#,-$3)$(G'!"#='/??,-/0"'3/#$1<'0-$=#6),='"-.'(")'*/,3#$&'?,-0)==)='



!

"#$!%#&'(#)&*+#),!-./0+1*2/!+#!3+(4!*#!56(*72,&2('!
!"#$%#$&'(")'*+(+,)'-*'.-,%'#$'/&,#0+1(+,)'
!

!"#$%&'()%&*&+,#-.&/#0)"&'1'/&
21),3-$(45),,/$6'75,/$0)8'

!

23&4&
56#70&68&96#:&6#;"<-0")-6<&&

-<&8"#70&

&

&

&
'

 d'

/$6'=<=()3='/,)'1#$%)6'(-'()0"$-1-&<'/$6'3/,%)(=@'/$6'("+='/00)=='(-'/$6'+=)'-*',)=-+,0)='7#$01+6#$&'

1/$6@' 1/;-+,@'0/?#(/1@'./(),'/$6'%$-.1)6&)8G'!"#='/11-.='0-$0)?(+/1#M#$&' (")'=?)0#*#0'./<=' #$'."#0"'(")'

1/;-+,'?,-0)=='#$'*/,3#$&'#='-,&/$#M)6'7("/('#=@'"-.'(")'?,-0)=='-*'?,-6+0(#-$'#='-,&/$#M)6'/='.)11'/= "-.'

(")' */,3' 6)>)1-?=' (",-+&"' (#3)8' 7A1-)&@' BCCd8G' !"+=@' */,3#$&' =(<1)=' /,)' ?/((),$=' -*' =)1)0(#-$' -*'

()0"$-1-&#)='/$6'3/,%)(' ,)1/(#-$='6)(),3#$#$&'/'=?)0#*#0'=(,+0(+,#$&'-*' (")'?,-0)=='-*'?,-6+0(#-$G'!")'

/??,-/0"'-*'(")'*/,3#$&'=(<1)='"/=';))$'3-;#1#M)6'(-'0"/,/0(),#M)'(")'*)/(+,)='-*'=-3)'/&,-)0-1-&#0/1'

*/,3#$&'=<=()3='7=))'*-,'#$=(/$0)'A1-)&@'BCCCE'e0"3#(M;),&),@'BCCZE'L+A+#='/$6'K1-0%@'BCCP8G'

5#,=(@' ;<' *-0+=#$&' -$' ()0"$-1-&#)=@' ("#=' /??,-/0"' 6)/1=' .#("' (")' )Q+#?3)$(' #==+)@' ."#0"' #=' 6))?1<'

#$(),1#$%)6'.#("'.-,%'#==+)=G'e)0-$61<@';<'*-0+=#$&'-$'3/,%)(=@'("#='/??,-/0"'6)/1='.#("'(")'?,-6+0(#-$'

?,-0)=='/$6'(")'1/;-+,'#(')$(/#1=@'/='#('&#>)='/(()$(#-$'(-'(")'+=)'-*')N(),$/1'?,-6+0(#>)',)=-+,0)='0-3?/,)6'

.#("'#$(),$/1',)=-+,0)=@'/='.)11'/='(-'(")'./<='(",-+&"'."#0"'(")'?,-6+0(='/,)'>/1+)6'7,)0<01)6'#$'(")'*/,3'

=<=()3@'=-16'(",-+&"'1-$&'-,'="-,('3/,%)(#$&'0"/$$)1=@')N0"/$&)6'.#("'0-11)/&+)=@')(0G8G''

!")'/??,-/0"'-*'(")'*/,3#$&'=(<1)='"/='(")$'#$>#()6'+='(-'0-$=#6),'(")'(.-'*-11-.#$&'6#3)$=#-$=c''

•' 5#,=(@'(")'*/,3),=^',)1/(#-$'.#("'(")'3/,%)(=@'(L+L!'(")'./<'*/,3),='3-;#1#M)'(")#,',)=-+,0)='/$6'

>/1+)'(")#,'?,-6+0(=@'/$6'(")#,'0-$=)Q+)$0)='-$'(")'.-,%'6#3)$=#-$'#$'(")'*/,3#$&'=<=()3=G'

•' e)0-$61<@'(")'*/,3),=^',)1/(#-$'.#("'()0"$-1-&<@'(L+L!'(")'./<'*/,3),='3-;#1#M)'(")')Q+#?3)$('/$6'

-("),'()0"$#0/1'6)>#0)=@'/$6'(")#,'0-$=)Q+)$0)='-$'(")'.-,%'6#3)$=#-$'#$'(")'*/,3#$&'=<=()3=G'

!

-','7&*+#!+8!7)1'!1&2$*'1!

!
@'+6()0<*7),!!

)(')!
>)(/1!12(;'.'$!!
*#!')7<!ABC5!

C)*#!7+,,'7&*;'!)7&*;*&*'1! >)(/!0()7&*7'1!$';',+0'$!

D)1E2'!
A+2#&(.!
>++&<*,,!
0)1&2('1!

d'*/,3=c'B'6/#,<'="))?'
*/,3=@'9'6/#,<'&-/('/$6'
="))?'*/,3'

e"/,#$&'-*'/'0-11)0(#>)'"/<'6,<),@'
(,/#$#$&'?,-&,/33)'*-,'3)3;),='

L)>)1-?3)$('-*'*-,/&)'
1)&+3)='

=)(#!
5()?,'!F!7(+0G
,*;'1&+74!
8)(/*#6!

J'*/,3=c'B'6/#,<'*/,3='.#("'
3#1%#$&',-;-('79'-,&/$#08@''
Y'&,/#$'*/,3='79'-,&/$#08'

e"/,#$&'-*'6#,)0('=))6#$&`3#$#3+3'
(#11/&)')Q+#?3)$(@'3+(+/1'")1?@'
=))6')N0"/$&)=

F#$#3+3'(#11/&)'/$6'6#,)0('
=))6#$&@'.#$(),'0->),'0,-?@'
0,-?'6#>),=#*#0/(#-$'

5*#!
A(+0G,*;'1&+74!
8)(/*#6!

J'*/,3=c'Y'6/#,<'*/,3=@''
9'6/#,<'&-/('*/,3@''
9'&,/#$'*/,3'

e"/,#$&'-*'/'0-11)0(#>)'"/<'6,<),@'
.#("'/'="/,)6')3?1-<))@'3+(+/1'
")1?'

L)>)1-?3)$('-*'*-,/&)'
1)&+3)=@'0,-?'6#>),=#*#0/(#-$'

52?'!
5()?,'!8)(/*#6!

Z'*/,3=c'B'="))?43)/('
*/,3=@'9'0/((1)43)/('*/,3@'
d'&,/#$'*/,3='

e"/,#$&'-*'6#,)0('=))6#$&`'
3#$#3+3'(#11/&)')Q+#?3)$(@'
3+(+/1'")1?'(",-+&"'/'(#3)';/$%@'
=))6')N0"/$&)=@'0,-==4*/,3'
&,/M#$&'-*'0->),'0,-?='

F#$#3+3'(#11/&)'/$6'6#,)0('
=))6#$&@'.#$(),'0->),'0,-?@'
0,-?'6#>),=#*#0/(#-$'

=+2()*#'!
A(+0G,*;'1&+74!
8)(/*#6!

9C'*/,3=c'B'6/#,<'&-/('
*/,3=@''
['6/#,<'*/,3='7Z'.#("'
3#1%#$&',-;-(=8@'9'0/((1)4
3)/('*/,3

e"/,#$&'-*'"/<43/%#$&')Q+#?3)$('
/6/?()6'(-'1)&+3)=@'0-11)0(#>)'
)N?),#3)$(/(#-$'?,-&,/33)@'
/,,/$&)3)$(=';)(.))$'1#>)=(-0%'
*/,3),='/$6'&,/#$'*/,3),=

L)>)1-?3)$('-*'*-,/&)'
1)&+3)='/$6'.#$(),'0->),'
0,-?@'0,-?'6#>),=#*#0/(#-$'

H+*('G
5&,)#&*E2'!
A(+0G,*;'1&+74!
8)(/*#6!

Y'*/,3=c'd'6/#,<'*/,3=@''
9'&,/#$'*/,3''

e"/,#$&'-*'(,/0(-,'/$6'$-4(#11'
)Q+#?3)$(@'0-3?/,#=-$'-*',)=+1(='
/$6'/&,-$-3#0'(,/#$#$&'

L)>)1-?3)$('-*'$-4(#11'
/&,#0+1(+,)'/$6'.#$(),'0->),'
0,-?'

'

C"=.@&/D&E%"#"$)@#-0)-$0&68&)%@&EF!+0&0G#H@A@BD&

'

!")',)=)/,0"'?,-])0('/#3)6'(-'?,->#6)'/$'+$6),=(/$6#$&'-*'(")'0-11)0(#>)'?,-0)==)='.#("#$'(")'2RF:='

*/0#1#(/(#$&'(")'6)>)1-?3)$('-*'/&,-)0-1-&#0/1'?,/0(#0)=G'V)'=)1)0()6'=#N'2RF:=@'1-0/()6'#$'!-+,/#$)@'



!

"#$!%#&'(#)&*+#),!-./0+1*2/!+#!3+(4!*#!56(*72,&2('!
!"#$%#$&'(")'*+(+,)'-*'.-,%'#$'/&,#0+1(+,)'
!

!"#$%&'()%&*&+,#-.&/#0)"&'1'/&
21),3-$(45),,/$6'75,/$0)8'

!

23&4&
56#70&68&96#:&6#;"<-0")-6<&&

-<&8"#70&

&

&

&
'

 Y'

!/,$@'K/=Q+)'2-+$(,<@':#$@':+;)'/$6'O-#,)4:(1/$(#Q+)'7=))'!/;1)'98@';)0/+=)'(")#,'?--1)6',)=-+,0)='

*/0#1#(/()' (.-' (<?)=' -*' ?,/0(#0)=' ("/(' 0/$' 0-$(,#;+()' (-' (")' /&,-)0-1-&#0/1' #3?,->)3)$(' -*' */,3#$&'

=<=()3=@' /$6' ?/,(#0+1/,1<' 6)>)1-?)6' /3-$&' 3)3;),=c' (")' 0+1(#>/(#-$' -*' *-,/&)' 1)&+3)=9' /$6`-,'

0-$=),>/(#-$'/&,#0+1(+,)B'.#("'/'3-6),/()'+=)'-*'"),;#0#6)=G

X$6))6@'/('(")'$/(#-$/1'1)>)1@'("),)'#='/$'#$0,)/=)'#$'(")')Q+#?3)$(';)#$&'/0Q+#,)6';<'2RF:='(-'6)>)1-?'

(")=)'?,/0(#0)=@'/$6'."#0"'#='1)/6#$&'(-'$).'="/,#$&'?,-0)==)=G'5-,'#$=(/$0)@'O/$6)1'7BC9Z8'#6)$(#*#)6'

/'=#&$#*#0/$(' ,-1)';)#$&'?1/<)6';<'2RF:=' #$')N#=(#$&' #$#(#/(#>)='-*' */,3),'&,-+?=')N?),#3)$(#$&'.#("'

0-$=),>/(#-$' /&,#0+1(+,)' .#("' 1#3#()6' +=)' -*' "),;#0#6)=G' X$' /' =#3#1/,' ./<@' 2RF:=' /,)' #$>)=(#$&' #$'

0-11)0(#>)'*-66),'6,<),='(-'*/0#1#(/()'(")'6)>)1-?3)$('-*'1)&+3)'0+1(#>/(#-$@',)=+1(#$&'#$'/$'+$?,)0)6)$()6'

="/,#$&'-*'"/<'-*'*/,3),='6+,#$&'(")'+=)'-*'("#=')Q+#?3)$('7f/1-,&)'+5!.2L@'BCB98G'

'

C'&<+$+,+6.!

:*(),' =(+6<#$&' (")' 1#(),/(+,)'3)$(#-$)6' /;->)@' .)' 6)0#6)6' (-' *-0+=' -$' (")' #$6#>#6+/1' /$6' 0-11)0(#>)'

3)("-6='-*'3-;#1#M/(#-$'-*'?,-6+0(#>)',)=-+,0)=';<' (")' */,3),='=+,>)<)6'/$6'-*'6),#>#$&'>/1+)' *,-3'

(")#,'?,-6+0(=@'/='.)11'/='(")#,'0-$=#6),/(#-$'-*'()0"$-1-&#)='/$6')Q+#?3)$(G'V)'/1=-')N/3#$)6'#*'/$6'

"-.')/0"'?,/0(#0)',/#=)6'$).'#==+)='-,'.-,%1-/6='(-'3/$/&)G'5#$/11<@'.)')N/3#$)6'(")'./<='#$'."#0"'

*/,3),='=))%'(-'3#(#&/()'(")=)'#$6+0)6'0-$=(,/#$(=G'

V)' 0-$6+0()6' =)3#4=(,+0(+,)6' #$6#>#6+/1' #$(),>#).=' .#("' */,3),=' *,-3' dY' */,3=' #$' (")' =#N' =)1)0()6'

2RF:=' #$' (")'/+(+3$'/$6'.#$(),'-*'BC9Z4BC9JG'!")=)' #$(),>#).='.),)'6)=#&$)6'(-'/=0),(/#$' (")=)'

*/,3),=T' ]+=(#*#0/(#-$' -*' (")' ?,/0(#0)=' (")<' 6)>)1-?)6' -$' (")#,' */,3=' (-' ("#=' )$6@' /=' .)11' /=' (")#,'

(,/])0(-,#)='-*'#$>-1>)3)$('#$'(")#,'2RF:=G'

V)',)0-,6)6'(")'$/,,/(#>)='/$6'*,-3'("#='3/(),#/1@'/$/1<=#='*#,=('3/6)'#('?-==#;1)'(-'#6)$(#*<'(")=)'*/,3),=T'

]+=(#*#0/(#-$=@'."#0"'.)'0-,,)1/()6'.#("'(")'=(,/()&#0'0"-#0)='3/6)'/('(")'*/,3'/$6'2RF:'1)>)1=G'!")$@'/'

&,-+?'/$/1<=#='./='0/,,#)6'-+('/('(")'1)>)1'-*')/0"'2RF:'=(+6#)6'(-'#6)$(#*<'(")'=?)0#*#0'/=?)0(='/='.)11'/='

?-#$(='0-33-$'(-'/11'*/,3=@';)*-,)'*#$/11<'#6)$(#*<#$&'(")'0"/,/0(),#=(#0='("/('.),)'0-33-$'/0,-=='/11'-*'(")=)'

0/=)'=(+6#)=G'b+,'#$(),?,)(/(#-$='.),)'=+;3#(()6'(-')/0"'2RF:'(",-+&"'0-11)0(#>)'*))6;/0%'.-,%="-?='7,+$'

;)(.))$'F/<'/$6':+&+=('BC9[8@'."#0"'/11-.)6'+='(-'0-3?1)()'/$6'0-,,)0('-+,'/$/1<=#=G'V)'/1=-'"/6',)&+1/,'

-??-,(+$#(#)='(-'?,)=)$('-+,'/$/1<=#='(-'*/,3),'1)/6),='/$6'=(/**'-*'(")'$/(#-$/1'*)6),/(#-$'-*'(")'2RF:G'!"#='

/11-.)6'+='(-';)((),'/==)=='(")'=#&$#*#0/$0)'-*'-+,',)=+1(=';)<-$6'-+,'0/=)'=(+6#)=G'

'

5!,)?+2(G*#&'#1*;'!)#$!7+,,'7&*;'!1&.,'!+8!9+(4!9*&<*#!&<'!A2/)!

!")'/$/1<=#='-*'(")'?,)>#-+='=(<1)'-*'*/,3'.-,%'/3-$&'(")'2RF:'*/,3),43)3;),='.)'=+,>)<)6@',)>)/1='

#(='1/;-+,4#$()$=#>)'/$6'0-11)0(#>)'$/(+,)@'(",-+&"'0--?),/(#-$G

'

5!,)?+2(G*#&'#1*;'!1&.,'!&+!)7<*';'!'88*7*'#7.!)#$!(',)&*;'!)2&+#+/.!

X$' ,)1/(#-$' (-' (")'-+(?+('3/,%)(=@' (")'=+,>)<)6'*/,3='/??)/,' (-';)'=?)0#/1#M)6' #$'/'3/#$'?,-6+0(#-$G'

I-.)>),@'(-'6#**),)$(#/()'/$6'6#>),=#*<'(")#,'?,-6+0(='/$6'=))%'$).'-+(1)(=@'*/,3),='+$6),(/%)'/0(#>#(#)='

0-3?1)3)$(/,<' (-' ?,#3/,<' ?,-6+0(#-$' /$6' =(,#>)' (-' /66' >/1+)' (-' (")#,' ?,-6+0(=' -,' /00)==' 3+1(#?1)'

3/,%)(=G'!")'6#>),=#*#0/(#-$'-*'/0(#>#(#)='-,'-+(1)(=@')>)$'#*'#('/??)/,='(-';)'$-('>),<'=#&$#*#0/$('#$'=0-?)'

#$'0-3?/,#=-$'(-'(")'=0/1)'-*'(")#,'3/#$'?,-6+0(#-$'-,'-+(1)(@'/#3='(-'(/%)'/6>/$(/&)'-*'(")'=<$),&#)='

                                                

9'5-,/&)'1)&+3)='/,)'=?)0#)='.#("' (")'/;#1#(<'(-'+=)'&/=)-+='$#(,-&)$@' ("+='1#3#(#$&' (")'$))6'*-,'=<$(")(#0'$#(,-&)$'*),(#1#M),=G'
I-.)>),@'"/,>)=(#$&'-*' (")#,'"/<',)Q+#,)='=?)0#/1'0/,)'/$6'&)$),/()='1-==)='#*'=+#(/;1)'/$6')N?)$=#>)')Q+#?3)$('#='$-('+=)6G'

2-$=)Q+)$(1<@'(")#,'0+1(#>/(#-$'#$'5,/$0)',)3/#$='1#3#()6'6)=?#()'(")#,'/&,-)0-1-&#0/1';)$)*#(='/$6'(")#,'"#&"'?,-()#$'0-$()$(G'
B'2-$=),>/(#-$'/&,#0+1(+,)'#=';/=)6'-$'$-4(#11'*/,3#$&@'.#$(),'0->),'0,-?'/$6'0,-?'6#>),=#*#0/(#-$'.#("'(")'/#3'-*',)=(-,#$&'=-#1=G'X('
#='3/#$1<'?,/0(#0)6'+=#$&'&1<?"-=/()'"),;#0#6)=G



!

"#$!%#&'(#)&*+#),!-./0+1*2/!+#!3+(4!*#!56(*72,&2('!
!"#$%#$&'(")'*+(+,)'-*'.-,%'#$'/&,#0+1(+,)'
!

!"#$%&'()%&*&+,#-.&/#0)"&'1'/&
21),3-$(45),,/$6'75,/$0)8'

!

23&4&
56#70&68&96#:&6#;"<-0")-6<&&

-<&8"#70&

&

&

&
'

 Z'

?-==#;1)'.#("#$'(")'*/,3#$&'=<=()3@'*-,')N/3?1)'(",-+&"'0-3?1)3)$(/,<'1#>)=(-0%'/0(#>#(#)='#$'-,6),'(-'

?,-*#(/;1<'+=)'(")#,'3/#$'"),6T='0-4?,-6+0(=G'a,/#$'*/,3),='6#>),=#*<'(")#,'0,-?='(-'#3?,->)'/&,-$-3#0'

=<$),&#)=G'b("),'/0(#>#(#)='=+0"'/='0-$(,/0(#$&'0-33),0#/11<'*-,'-("),'*/,3),=@'?,-6+0(#-$'-*',)$)./;1)'

)$),&<'-,'/&,-4(-+,#=3'/#3'(-'3/%)'(")'3-=('-*'(")'/>/#1/;1)'(#3)'-,'*/,3'/==)(='=+0"'/='-16';+#16#$&=G'

5-+,'*/,3),='(,/$=*-,3'/$6'6#,)0('=)11'(")'3/]-,#(<'-*'(")#,'?,-6+0(#-$=@'."#1)'=#N'-("),='6-'=-'?/,(#/11<@'

=)11#$&' -$1<' .#("#$' (")#,' */3#1<' /$6' *,#)$6=' $)(.-,%=G'F/$<' */,3),=' ."-' =)11' (")#,' ?,-6+0(=' (",-+&"'

(,/6#(#-$/1' 1-$&' =+??1<' 0"/#$=' +=)' Q+/1#(<' 1/;)1=' /$6`-,' /6-?(' >/1+)4/66#(#-$' =(,/()&#)=' 7=+0"' /='

0-33),0#/1'=))6'?,-6+0(#-$'+$6),(/%)$';<'&,/#$'*/,3),=8G

X$',)1/(#-$='(-'()0"$#Q+)=@'*/,3),='=(,#>)'(-'#$0,)/=)'(")')**#0#)$0<'-*'(")'?,-6+0(#>)'?,-0)==)=G'!")<'

=))%' (-' #3?,->)' (")' 3-$#(-,#$&' /$6' -;=),>/(#-$' -*' (")#,' "),6=' /$6`-,' 0,-?=@' )=?)0#/11<' (",-+&"'

?/,(#0#?/(#-$'#$'&,-+?='*-,'(")'="/,#$&'-*';)=('?,/0(#0)=@'/$6'*-,'(")'0-3?/,#=-$'-*',)=+1(=G'!")<'/1=-'

=))%'(-'#3?,->)'(")#,'=%#11=';<'.-,%#$&'.#("'?,-*)==#-$/1')N?),(=G'

X$',)1/(#-$'(-'(")'#$?+('3/,%)(=@'*/,3),='=))%'(-'1#3#('#$(),3)6#/()'0-$=+3?(#-$'-,'#(='0-=(=G'5-,'#$=(/$0)@'

=)1*4?,->#=#-$#$&'0/$'")1?'?,-6+0)'/'?/,('-*'(")'*))6'=+??1)3)$(',)Q+#,)6'*-,'=-3)'1#>)=(-0%'*/,3),=@'

."#1)' (")' ?,/0(#0)' -*' ?,-6+0#$&' */,3' =))6=' #=@' -$' (")'."-1)@'.#6)=?,)/6' /3-$&=(' */,3),=' &,-.#$&'

.")/(G'K+<#$&'01+;='3/%)='#('?-==#;1)'(-'1#3#('#$?+('0-=(=G'!-';)((),'6)(),3#$)'."#0"'#$?+(='(-'?+,0"/=)@'

()0"$#0/1'/6>#0)',)0)#>)6' *,-3' #$?+('>)$6-,=' #='0-3?/,)6'.#("' #$*-,3/(#-$'*,-3'6#=#$(),)=()6'/0(-,=c'

()0"$#0#/$='-*')N()$=#-$'-,&/$#M/(#-$=@'?)),=@'?,-*)==#-$/1')N?),(=G'

!"+=@' */,3),='6)6#0/()'/'?/,('-*' (")#,' 1/;-+,' (#3)' (-' #3?,->)' (")#,'=%#11='/$6'%$-.1)6&)@'?/,(#0+1/,1<'

("/$%='(-'6#=0+==#-$='.#("'?)),=G'K)0/+=)'-*'(")#,'6#**),)$(#/(#-$'/$6')**#0#)$0<4;/=)6'=(,/()&#)=@'(")<'

0-$(#$+-+=1<' =))%' (-' ;)((),' >/1+)' (")#,' +=)6' ,)=-+,0)=' (",-+&"' -;=),>/(#-$=' /$6' )N?),#3)$(/(#-$=@'

."#0"'#='1/;-+,'/$6'%$-.1)6&)'#$()$=#>)G'

'

A++0'()&*+#!)1!)!/'7<)#*1/!&+!7+#1+,*$)&'!&<'1'!1&()&'6*'1!

!")=)'?,/0(#0)='-*'6#>),=#*#0/(#-$'/$6'6#**),)$(#/(#-$@'-*'()0"$#0/1')**#0#)$0<'/$6'-*'1#3#(#$&'#$?+('0-=(='

/,)' $)>),(")1)==' )N?)$=#>)' #$' (),3=' -*' )Q+#?3)$(@' #$' /66#(#-$' (-' 1/;-+,G' !-' 6)/1' .#("' #$0,)/=)6'

.-,%1-/6=@'/'?/,('-*'(")'"+3/$'1/;-+,'#=',)?1/0)6';<'0/?#(/1'7;+#16#$&=',)?+,?-=)6'/$6',)0-$*#&+,)6'(-'

*/0#1#(/()'(")'+=)'-*'3)0"/$#0/1')Q+#?3)$(@'#$>)=(3)$('#$'$).'3/0"#$),<@')>)$',-;-(#M/(#-$'-*'3#1%#$&'

#$'6/#,<'*/,3#$&8'/$6'1)=='#3?-,(/$('-,'=)0-$6/,<'(/=%='/,)'=#3?1#*#)6'-,'-+(=-+,0)6G'

A)),4(-4?)),'0--?),/(#-$'#='/1=-'/'./<'-*'3#(#&/(#$&'#$0,)/=)6'.-,%1-/6=@'?,#3/,#1<'(",-+&"'(")'*/,3),=T'

3)3;),="#?='#$'(")#,'2RF:@';<'="/,#$&'3/0"#$),<'0-=(=G'

X$' /66#(#-$' (-' (")' 2RF:@' */,3),=' )$(),' #$(-' /' >/,#)(<' -*' /,,/$&)3)$(=@' -*()$' #$*-,3/1@' *-,' ="/,#$&' /$6'

)N0"/$&#$&',)=-+,0)='0-$0),$#$&')Q+#?3)$('/0Q+#,)6'#$6#>#6+/11<'-,'#$'0-4-.$),="#?@'1/;-+,'7(",-+&"']-#$('

-?),/(#-$8@'3/(),#/1'7*-,')N/3?1)@'(")')N0"/$&)'-*'1#>)=(-0%'3/$+,)'*-,'=(,/.'*,-3'&,/#$'*/,3=8'/$6'=),>#0)=G''

F-,)->),@' 1-0/1' */,3),=T' 6#=0+==#-$' &,-+?=' 1)6' ;<' ?,-*)==#-$/1=' 7()0"$#0#/$=@' /6>#=-,=@' )$&#$)),=8@'

."),)'=+0"'&,-+?=')N#=(@'=(,)$&(")$'?)),4(-4?)),'0--?),/(#-$@'?,#3/,#1<';<' */0#1#(/(#$&' (")'="/,#$&'-*'

)N?),#)$0)=' /$6' %$-.1)6&)@' 0-3?/,#=-$' -*' ,)=+1(=@' /$6' (")' -,&/$#M/(#-$' -*' 0-11)0(#>)' (,/#$#$&'

70-$6+0()6';<')N(),$/1')N?),(=8G'!")<'/,)'/1=-'=(,/()&#0'/,)$/='*-,'#3?,->#$&'(")'3+(+/1'/0Q+/#$(/$0)'

-*')/0"'-("),T='?,/0(#0)=@'")1?#$&'(-'Q+/1#*<'()0"$#0/1'6#/1-&+)='/$6'*/0#1#(/(#$&'#$*-,3/1'/,,/$&)3)$(=G'

'

5!7+,,'7&*;'!9+(4!+(6)#*I)&*+#!),,+9*#6!)!,)?+2(G*#&'#1*;'!8)(/*#6!1&.,'!

!"+=@'0--?),/(#-$';)(.))$'?)),='"/='")1?)6'(")'*/,3),='3#$#3#M)'(")'#$?+('/$6')Q+#?3)$('0-=(='#$'(")#,'

*/,3#$&'=<=()3=G'!")'6)=#&$'-,'/6/?(/(#-$'-*'(")'*/,3'?,/0(#0)='#='6#=(,#;+()6';)(.))$'(")'*/,3'/$6'(")'

6#=0+==#-$'&,-+?=G'\N)0+(#-$'(/=%='&#>)',#=)'(-'3+(+/1'")1?@' ]-#$('-?),/(#-$'/$6'(")'6)1)&/(#-$'(-'"#,)6'



!

"#$!%#&'(#)&*+#),!-./0+1*2/!+#!3+(4!*#!56(*72,&2('!
!"#$%#$&'(")'*+(+,)'-*'.-,%'#$'/&,#0+1(+,)'
!

!"#$%&'()%&*&+,#-.&/#0)"&'1'/&
21),3-$(45),,/$6'75,/$0)8'

!

23&4&
56#70&68&96#:&6#;"<-0")-6<&&

-<&8"#70&

&

&

&
'

 J'

.-,%),=@'."-'/,)'="/,)6';)(.))$'=)>),/1'*/,3='-,')3?1-<)6';<'(")'2RF:G'!")'.-,%'$))6)6'(-'/00)=='

(")'?,-6+0(#>)',)=-+,0)='7#$?+(=@')Q+#?3)$(@'*-66),@'*))68'-00+,='/('(")'*/,3'1)>)1@'/='.)11'/='(",-+&"'(")'

2RF:' /$6' .#("' (")' -("),' */,3),=' ."-' /,)' ?/,($),=' *-,' ;#1/(),/1' )N0"/$&)=' /$6' ;+<#$&' 01+;=G' !"#='

6#=(,#;+(#-$' -*' (")'.-,%' /3-$&'6#>),=)'=?"),)=' 7/(' (")' */,3' 1)>)1'/$6' (",-+&"'=)>),/1' 0-11)0(#>)=' /$6'

/,,/$&)3)$(=8'/11-.='#3?,->#$&'(")'*/,3),=^'=%#11=@'(-'-?(#3#M)'#$(),$/1'=<$),&#)='.#("#$'(")'*/,3'=<=()3@'

/$6' (-' #$0,)/=)'(")'>/1+)4/66)6'*,-3'(")'=)('-*' #$(),$/1',)=-+,0)='/$6'?+,0"/=)6' #$?+(=G':11'("/('(")$'

="/?)'/'1/;-+,4#$()$=#>)'*/,3#$&'=(<1)@'.#("'/',)1/(#>)1<'3-6),/()'+=)'-*')N(),$/1'#$?+(=G

I-.)>),@'#$'(")'1/=('9Z'<)/,=@'("#='*/,3#$&'=(<1)'/$6'#(='/==-0#/()6'6#=(,#;+()6'.-,%'-,&/$#M/(#-$@'"/>)'

;))$'+$/;1)'(-'0-?)'.#("'/'0-3;#$/(#-$'-*'>/,#-+=',)0)$('?,-;1)3='/$6'#==+)='("/('/,)'3/%#$&'(")=)'

*/,3),='3-,)'>+1$),/;1)G'

'

J'7+/0+1*&*+#!+8!&<'!8)(/!9+(4!1&.,'!8+(!&<'!)6(+'7+,+6*7),!)$)0&)&*+#!

!-'0-?)'.#("'$).'?,-;1)3=@'*/,3),='/,)'0+1(#>/(#$&'1)&+3)='-,'6)>)1-?#$&'0-$=),>/(#-$'/&,#0+1(+,)'-$'

(")#,'*/,3=G'X$'("#='./<@'(")<',)1<'-$'(")')0-1-&#0/1'*+$0(#-$#$&'-*'(")'/&,-)0-=<=()3@'/$6'*+,("),',)6+0)'

(")'+=)'-*')N(),$/1'#$?+(G'I-.)>),@'(")=)'?,/0(#0)='/1=-'1)/6'(-'/66#(#-$/1'.-,%1-/6='-,'$).'0-$=(,/#$(=G'

'

A+#1'(;)&*+#!)6(*72,&2('!)#$!72,&*;)&*+#!+8!,'62/'1!&+!('10+#$!&+!#'9!0(+?,'/1!

5/,3),='/,)'(+,$#$&'(-'0-$=),>/(#-$'/&,#0+1(+,)'(-'6)/1'.#("'=-#1'6)&,/6/(#-$'/$6`-,'(-',)6+0)'0-=(='/$6'

.-,%1-/6=G'V#$(),'0->),'0,-?'#='/#3)6'/('#3?,->#$&'=-#1'*),(#1#(<@'."#1)'/1=-'3))(#$&'(")'&,-.#$&'$+3;),'

-*' ,)&+1/(-,<' #$]+$0(#-$='/&/#$=('+$0->),)6'=-#1=' #$'.#$(),G'!")'3/]-,#(<'-*' 1#>)=(-0%' */,3),='+=)'("#='

?,/0(#0)' (-'?,-6+0)'/66#(#-$/1' *-66),G'b("),'$).'0,-?=@'=+0"'/='/1*/1*/@'/,)'=-3)(#3)='0+1(#>/()6' *-,'

=)1*4?,->#=#-$#$&'-,'*-,'/&,-$-3#0'#3?,->)3)$('(",-+&"'0,-?'6#>),=#*#0/(#-$G'

O)&+3)' 0+1(#>/(#-$' /11-.=' *-,' 3-,)' ?,-()#$' ?,-6+0(#-$' *,-3' ?/=(+,)=' /$6' .#$(),' 0->),' 0,-?@' ("+='

#3?,->#$&'(")'Q+/1#(<'-*'*-66),'?,-6+0(#-$'/$6'("+='-*'/$#3/1'$+(,#(#-$G'5-,'=-3)'6/#,<'*/,3),='#$':#$@'

K/=Q+)'2-+$(,<'/$6'!-+,/#$)'."-'/,)'#$>-1>)6'#$'6#,)0('=/1)='-,'#$'&)-&,/?"#0/1'#$6#0/(#-$@'("#='?,/0(#0)'

/#3='(-',)6+0)'?+,0"/=)='-*'*))6'=+??1)3)$(=@'."-=)'+=)'#='#$0,)/=#$&1<';)#$&'1#3#()6';<'(")',)1)>/$('

=?)0#*#0/(#-$='=#$0)'(")'BCCC=@')=?)0#/11<'/*(),'?+;1#0'0/3?/#&$='/&/#$=('(")'#3?-,(='-*'(,/$=&)$#0'=-</'

;<'\+,-?)/$'1#>)=(-0%'*/,3),='7\=0-;/,'BC9Y8G'

2-$=),>/(#-$'/&,#0+1(+,)'/$6'(")'0+1(#>/(#-$'-*'1)&+3)='/,)'/1=-'?),0)#>)6';<'=-3)'?,-6+0),='/='3)/$='

-*'/6/?(#$&'(-'01#3/()'0"/$&)G'5-,'#$=(/$0)@'.#$(),'0->),'0,-?@'/='/';/=#='-*'0-$=),>/(#-$'/&,#0+1(+,)@'

?,->#6)='/$'-??-,(+$#(<'(-'?,-6+0)'/66#(#-$/1'*-66),'(-'0-3?1)()'(")'*))6'=(-0%='$-./6/<='(",)/()$)6'

;<'(")'3-,)'*,)Q+)$('-00+,,)$0)'-*'01#3/(#0'/00#6)$(=G'

X$'("#='0-$()N(@'?,#0) >-1/(#1#(<@')=?)0#/11<')N/0),;/()6'=#$0)'BCC[@'"/='(+,$)6'-+('(-';)'(")'g=(,/.'("/('

;,)/%='(")'0/3)1T=';/0%T'*-,'*/,3),=G'!"#='*/0(-,'"/='-$1<'1)6'(-'/$'#$()$=#*#0/(#-$'-*'(")#,'6)=#,)';)'3-,)'

/+(-$-3-+=';<',)6+0#$&'(")'?+,0"/=)'-*')N(),$/1'#$?+(=G'

!")'1)>)1'-*'/6-?(#-$'-*'$).'?,/0(#0)='/$6'-*'(")',)6+0(#-$'#$'#$?+(='6#**),'*,-3'-$)'*/,3'(-'(")'$)N(@'

6)?)$6#$&')=?)0#/11<'-$'(")'*/,3),T='#$()$=#(<'-*'#$>-1>)3)$('#$'?)),4(-4?)),'0--?),/(#-$G'e-3)'*/,3),='

"/>)';))$'/;1)'(-'=#&$#*#0/$(1<',)6+0)'(")#,'?+,0"/=)='-*'*))6'=+??1)3)$(='/$6'*-66),@'=-3)(#3)=')>)$'

;)<-$6'(")#,'-.$')N?)0(/(#-$=G'!"#='"/='/11-.)6'/'*).'-*'(")3'(-';)0-3)'?/,('-*'3-,)',)3+$),/(#>)'

=+??1<'0"/#$=';+('."#0"',)Q+#,)'&,)/(),'/+(-$-3<G'5-,')N/3?1)@'/'?,-6+0),'#$'!/,$'"/='0-$>),()6'(-'

-,&/$#0'*/,3#$&@'/$6'/'6/#,<'*/,3),'*,-3'!-+,/#$)'"/=')$,-11)6'#$'/'&)-&,/?"#0/1'#$6#0/(#-$'1/;)1'."#0"'

*-,;#6=' (")'?+,0"/=)'-*' (,/$=&)$#0'=-</G'F/$<' */,3),='0-$=#6),' (")3=)1>)='/=';)#$&' #$'/'?"/=)'-*'

(,/$=#(#-$'/$6')N?)0('(-'*+,("),',)6+0)'(")#,'+=)'-*')N(),$/1'#$?+(=@'."#1)'*-,'-("),=@'(")=)'6)0,)/=)='/,)'

=(#11'3#$#3/1G'5).'*/,3),='"/>)'=#&$#*#0/$(1<'6)0,)/=)6'(")'1)>)1'-*'/$#3/1'/$6'>)&)(/1'?,-6+0(#>#(<G'



!

"#$!%#&'(#)&*+#),!-./0+1*2/!+#!3+(4!*#!56(*72,&2('!
!"#$%#$&'(")'*+(+,)'-*'.-,%'#$'/&,#0+1(+,)'
!

!"#$%&'()%&*&+,#-.&/#0)"&'1'/&
21),3-$(45),,/$6'75,/$0)8'

!

23&4&
56#70&68&96#:&6#;"<-0")-6<&&

-<&8"#70&

&

&

&
'

 ['

A++0'()&*#6!&+!6*;'!&<'/1',;'1!6(')&'(!(++/!8+(!/)#+'2;('!

I-.)>),@'(")=)'?,/0(#0)='#$6+0)'$).'0-$=(,/#$(=@'/66#(#-$/1'.-,%1-/6='/$6'1)/6'(-'?,-;1)3='#$'-;(/#$#$&'

(")'$)0)==/,<',)=-+,0)=G'F-=('*/,3),='"/>)'6#**#0+1(<'-;(/#$#$&'0),(/#$'=))6=@')=?)0#/11<'*-,'1)&+3)='/$6'

0->),'0,-?=G'!")#,'+=+/1'=+??1#),='6-'$-('/1./<='-**),'(")'6#>),=#(<'-*'(")'6)=#,)6'=?)0#)='/('(")',#&"('(#3)'

/$6'/('/**-,6/;1)'?,#0)=G'!"#='"/='1)6'/'3/]-,#(<'-*'(")3'(-'=)1*4?,-6+0)'*/,34=/>)6'=))6=@'."#0"'1)/6='(-'

$).' -?),/(#-$=' -,' )>)$' $).' $))6)6' )Q+#?3)$(' 7=-,(#$&@' =(-,/&)' /$6' 6,<#$&' *-,' )N/3?1)8G' 5/,3),='

=))%#$&'(-')$,#0"'(")#,'?/=(+,)='.#("'1)&+3)='/1=-'"/>)'6#**#0+1(<'-;(/#$#$&'/6)Q+/()'#$*-,3/(#-$'-$'(")#,'

3/$/&)3)$(' *,-3' (")#,' +=+/1' =+??1#),=@' ."-' "/>)' =-3)(#3)=' ?,->#6)6' .,-$&' #$*-,3/(#-$G' e)1*4

?,->#=#-$#$&'=(,/()&#)=' ,)Q+#,)'/66#(#-$/1' */,3'-?),/(#-$=@'=+0"'/=' (")'3/$/&)3)$('/$6'"/,>)=(#$&'-*'

.#$(),' 0->),' 0,-?=G' A,-6+0),=' /6-?(#$&' 0-$=),>/(#-$' /&,#0+1(+,)' "/>)' #$#(#/11<' #$0,)/=)6' (")#,' +=)' -*'

"),;#0#6)=' (-' 6)/1'.#("'.))6' &,-.("@' ("-+&"'=-3)'-*' (")3'"/>)'3/$/&)6' (-' ,)6+0)' ("#=' ,)1#/$0)'-$'

"),;#0#6)='->),'(#3)G'b$'(.-'*/,3='#$'!/,$'("/('"/>)'=.#(0")6'(-'-,&/$#0'*/,3#$&@'0-$=),>/(#-$'/&,#0+1(+,)'

#=';)#$&'?,/0(#=)6'(-6/<'.#("-+('/$<'+=)'-*'"),;#0#6)=G'

X$'-,6),'(-'#3?1)3)$('(")#,'$).'?,/0(#0)='/$6'(-'0-?)'.#("'(")'0-$=(,/#$(='/$6'(")'#==+)='(")<',/#=)@'

(")=)'*/,3),='/,)',)3-;#1#M#$&'/$6'6))?)$#$&'(")'(",))'*-,3='-*'0--?),/(#-$'(")<'.),)'/1,)/6<'+=#$&G'

!")<' ,)1<'-$' (")#,'2RF:='(-' #$>)=(' #$' (--1=' *-,' 0-$=),>/(#-$'/&,#0+1(+,)'/$6'"/<43/%#$&')Q+#?3)$('

=+#(/;1)' *-,' *-,/&)' 1)&+3)@' =-3)(#3)=' ;<' ?+,0"/=#$&' "#&"40/?/0#(<' 3/0"#$),<' (-' #$0,)/=)' 1/;-+,'

?,-6+0(#>#(<'-,')>)$'=(-,/&)'/$6'?,-0)==#$&')Q+#?3)$('$))6)6';<'=)1*4?,->#=#-$#$&'=(,/()&#)=G'!-'("#='

)$6@' $).' ="/,#$&' ?,-0)==)=' /,)' )3),&#$&'.#("#$'2RF:=@' =+0"' /=' (")' ?--1#$&' -*'3)3;),=T' "/<' #$'

0-11)0(#>)'/,(#*#0#/1'6,<),=@'(")')3?1-<3)$('-*'.-,%),=@'/$6'(")'-,&/$#M/(#-$'-*'$).'0-11)0(#>)'"/,>)=(#$&'

-?),/(#-$=@'/$6')>)$'0-11)0(#>)'(,/#$#$&'?,-0)==)=G'

5/,3),=' /,)' /1=-' )$(),#$&' #$(-' $).' )N0"/$&)' /$6' ,)=-+,0)4="/,#$&' /,,/$&)3)$(=@' =+0"' /=' (")'

)N0"/$&)'-*'*/,34=/>)6'=))6=G'!"#='/11-.='/'*/,3),'(-'-;(/#$'(")'6#>),=#(<'-*'6)=#,)6'=?)0#)='.#("-+('

"/>#$&'(-'?,-6+0)'"#3=)1*'(")'*+11',/$&)'-*'$)0)==/,<'=))6=G'

X$' -,6),' (-'/66,)==' (")' 1/0%'-*' ,)*),)$0)=' /$6'%$-.1)6&)' /;-+(' 0-$=),>/(#-$' /&,#0+1(+,)' /$6' 1)&+3)'

0+1(#>/(#-$@'*/,3),='/,)',)1<#$&'-$'-,'0,)/(#$&'$).'=?/0)='*-,'="/,#$&')N?),#)$0)='/$6'0-11)0(#>)'(,/#$#$&'

(",-+&"'(")#,'6#=0+==#-$'&,-+?=G'X$'(")'/;=)$0)'-*'=+0"'1-0/1'&,-+?='.-,%#$&'-$'(")=)'#==+)=@'(")'2RF:='

-*'(")'K/=Q+)'2-+$(,<@'O-#,)4:(1/$(#Q+)'/$6'!-+,/#$)'-,&/$#M)6'=+0"'6#=0+==#-$'/$6'(,/#$#$&'3)0"/$#=3='

;<')$1#=(#$&'(")'")1?'-*')N(),$/1')N?),(='/$6'*/0#1#(/(-,=G'!"#='/??,-/0"'-*'#$(),$/1#M#$&'(")'6#=0+==#-$'&,-+?'

/$6' (,/#$#$&' *+$0(#-$' .#("#$' 2RF:=' #=' /$' )3),&#$&' (,)$6' #$' (")' 2RF:' $)(.-,%' /$6' #=' /#3)6' /('

0-3?)$=/(#$&'*-,'(")'1-.'#$>)=(3)$('#$'(")=)'6-3/#$=';<')N#=(#$&',)=)/,0"'/$6')N()$=#-$'-,&/$#M/(#-$=G'

X$' ("#=' ./<@' #$0,)/=)6' 0--?),/(#-$' -**),=' */,3),=' &,)/(),' ,--3' *-,' 3/$-)+>,)G' !",-+&"' 0-11)0(#>)'

#$>)=(3)$(='/$6']-#$('*#)16'-?),/(#-$=@'(")<'0/$')N0))6'(")#,'*/,3=T')N#=(#$&'-,&/$#M/(#-$/1'1#3#(=G'e))6'

)N0"/$&)='/='.)11'/='6#=0+==#-$'&,-+?='")1?'(")3'0-?)'.#("'(")'1/0%'-*'/6)Q+/()',)=-+,0)=G'O/;-+,'

/$6',)=-+,0)'="/,#$&'")1?'(-'3#(#&/()'#$6+0)6'.-,%1-/6=@'/='="-.$';<'(")'2RF:'-*':+;)c'(.-'-*'#(='

3)3;),='6)0#6)6'(-']-#$(1<')3?1-<'/'.-,%),'(-'.-,%'-$';-("'-*'(")#,'*/,3='(-'*,))'+?'(")#,'(#3)@'/11-.#$&'

-$)'-*'(")3'(-'=?)$6'3-,)'(#3)'6)>)1-?#$&'"#='$).'?,/0(#0)='/$6'(-'?/,(#0#?/()'#$'6#=0+==#-$'&,-+?=G'

!")'-("),@'/'="))?'*/,3),@'"/6'(")'#6)/'-*'&,/M#$&'"#='"),6'-$'(")'.#$(),'0->),'0,-?=G'I)'$-.'3->)='

"#='"),6'(-'*#>)'-("),'&,/#$'*/,3=')/0"'.#$(),'*-,'(")'&,/M#$&'-*'(")#,'.#$(),'0->),'0,-?=@'."#0"'"/='(")'

;)$)*#('-*',)6+0#$&'(")'Q+/$(#(<'-*'"),;#0#6)='+=)6'(-'(),3#$/()'(")3G'

'

K''0'#*#6!&<'!,)?+2(G*#&'#1*;'!)#$!7+,,'7&*;'!9+(4!1&.,'!

!")'6)>)1-?3)$('-*'/&,-)0-1-&#0/1'?,/0(#0)='=(,)$&(")$='(")'1/;-+,4#$()$=#>)'*/,3#$&'=(<1)G'!"/$%='(-'

(")' 0-11)0(#>)' #3?,->)3)$(' -*' (")' */,3),=T' =%#11=@' (")=)' $).' ?,/0(#0)=' "/>)' #$0,)/=)6' (")' =)1*4



!

"#$!%#&'(#)&*+#),!-./0+1*2/!+#!3+(4!*#!56(*72,&2('!
!"#$%#$&'(")'*+(+,)'-*'.-,%'#$'/&,#0+1(+,)'
!

!"#$%&'()%&*&+,#-.&/#0)"&'1'/&
21),3-$(45),,/$6'75,/$0)8'

!

23&4&
56#70&68&96#:&6#;"<-0")-6<&&

-<&8"#70&

&

&

&
'

 P'

?,->#=#-$#$&'=(,/()&#)='/$6'(")'-?(#3#M/(#-$'-*'#$(),$/1',)=-+,0)=@'+$(#1'(")$';/,)1<'>/1+)6'7/0(#>/(#$&'(")'

;#-1-&#0/1' 1#*)' #$' (")' =-#1' ;<' ?,/0(#=#$&' 0-$=),>/(#-$' /&,#0+1(+,)@' =(#3+1/(#$&' (")' =<3;#-(#0' ;#-1-&#0/1'

$#(,-&)$'*#N/(#-$'.#("'(")'#$(,-6+0(#-$'-*'1)&+3)=8G'

X$'/66#(#-$@'(")'.-,%'6#=(,#;+(#-$';)(.))$'(")'*/,3'=<=()3'/$6'(")'0-11)0(#>)'/,,/$&)3)$(='#='6))?)$)6G'

5/,3),=T'=%#11='/,)'/6/?()6'(",-+&"'(")'6#=0+==#-$'&,-+?=@'/$6'(")'#$0,)/=)6'.-,%1-/6'#='3#$#3#M)6';<'

=)>),/1'0-11)0(#>)'?,-0)==)=c'.-,%'6)1)&/(#-$'(-'"#,)6'.-,%),=@'#$0,)/=#$&'1/;-+,'?,-6+0(#>#(<'(",-+&"'

0-11)0(#>)'#$>)=(3)$(='#$'"#&"40/?/0#(<'3/0"#$),<@'/$6`-,'(",-+&"'$).'*-,3'-*']-#$('-?),/(#-$'7*-,'(")'

=#1/&)'-*'(")'0->),'0,-?=@'*-,'(")')1/;-,/(#-$'-*'(")'=?)0#)='3#N(+,)'(-'=-.'(")'0->),'0,-?=8G':$6'*#$/11<@'

=)1*4?,->#=#-$#$&'#=')/=)6';<'$).'="/,#$&'/,,/$&)3)$(=';)(.))$'*/,3),=G'

I-.)>),@')/0"'*/,3),',)1#)='6#**),)$(1<'-$'(")'?)),4(-4?)),'0--?),/(#-$@'."#0"',)Q+#,)='/>/#1/;1)'(#3)@'

0--?),/(#>)' =%#11=' /$6' )$1/,&)6' =-0#/1' 0/?#(/1c' /11' (")' */,3),=' 6-' $-(' )Q+/11<' "/>)' (")=)' ,)=-+,0)='

$)0)==/,<' (-' 0-11/;-,/()' ;)(.))$' ?)),=G' !")$@' */,3),='3-,)' ?,->#6)6'.#("' (")=)' =-0#/1' ,)=-+,0)=@'

3/$/&)'(-'#$()$=#>)1<'/0(#>/()'(")'6#>),=)'3-6)'-*'?)),4(-4?)),'0--?),/(#-$'/$6'(")$'(-'3-,)'6))?1<'

6)>)1-?'/&,-)0-1-&#0/1'?,/0(#0)=G'

'

K*17211*+#!L!A+#7,21*+#!

X$'(")'2+3/'.)'"/>)'=+,>)<)6@'*/,3),'3)3;),='"/>)'6)>)1-?)6'/'1/;-+,4#$()$=#>)'*/,3#$&'=(<1)'*-,'/'

1-$&'(#3)@'/$6'("/$%='(-'(")'#$>-1>)3)$('#$'0-11)0(#>)='/$6'="/,#$&'/,,/$&)3)$(=G'X$'("#='./<@'(")<'"/6'

/6-?()6'/'0-$>)$(#-$/1'/&,#0+1(+,/1'3-6)1'+=#$&')N(),$/1'#$?+(='/$6'?-.),*+1')Q+#?3)$(@'3/6)'>#/;1)'

;<'#$()$=#>)1<',)1<#$&'-$'#$(),4*/,3'0--?),/(#-$@'#$6+0#$&'/'6#=(,#;+()6'.-,%'-,&/$#M/(#-$G'!")'?)),4(-4

?)),'0--?),/(#-$'"/6'/11-.)6'(")3'(-'/0"#)>)'=0/1)'/$6'=0-?)')0-$-3#)=G'5-,' #$=(/$0)@'(")<'.),)'

#$>-1>)6'#$';+<#$&'01+;='(-'3/$/&)'(-'?+,0"/=)'#$?+(='/('1-.),'?,#0)=@'/='.)11'#$'=(+6<'&,-+?='(-'/0"#)>)'

()0"$#0/1')**#0#)$0<';<'?)),4(-4?)),'0-3?/,#=-$='-*'()0"$#0/1',)=+1(='/$6')N?),#)$0)'="/,#$&G'X$'/66#(#-$@'

(")'2+3/'"/6'/11-.)6'(")3'(-'="/,)'(")#,'#$>)=(3)$('#$'"#&"40/?/0#(<'3/0"#$),<'(-'#$0,)/=)'(")#,'1/;-+,'

?,-6+0(#>#(<@')=?)0#/11<'*-,'*#)16'-?),/(#-$=G'a,/6+/11<@'(")<'"/>)'#3?,->)6'(")#,'?,-*)==#-$/1'=%#11=@'/='

.)11'/='(")'1/;-+,'?,-6+0(#>#(<'("/$%='(-'(")'"#&"'0/?/0#(<'3/0"#$),<'/0Q+#,)6'(",-+&"'(")'2+3/@'/$6'

(")<'"/>)'3#(#&/()6'(")'0-=(='-*'(")')N(),$/1'#$?+(=';<'=)1*4?,->#=#-$#$&'=(,/()&#)='/$6';+<#$&'01+;=G''

!"#='1-$&4=(/$6#$&',)1#/$0)'-$'(")'?)),4(-4?)),'0--?),/(#-$@')=?)0#/11<'(-'3/$/&)'(")',)=-+,0)='73/#$1<'

1/;-+,@')Q+#?3)$('/$6'%$-.1)6&)8@'"/='="/?)6'/$'#$#(#/1'=(<1)'-*'.-,%'-,&/$#M/(#-$'("/('"/='*/0#1#(/()6'

(")'?,-0)=='-*'0"/$&)'(-./,6='(")'6)>)1-?3)$('-*'/&,-)0-1-&#0/1'?,/0(#0)=G'X$6))6@'(-'=-1>)'=)>),/1'

?,-;1)3=@'(")<'"/>)',)0)$(1<'6)>)1-?)6'$).'?,/0(#0)='(-',)6+0)'(")'+=)'-*')N(),$/1'#$?+(=@'."#0"'"/='

*/0)6' (")3'(-'$).'0-$=(,/#$(='/$6'Q+)=(#-$=G'!")<'(")$'"/>)'$).1<'3-;#1#M)6'/$6',)0-3?-=)6'(")'

?)),4(-4?)),'0--?),/(#-$'(-'3/$/&)'(-')0-1-&#0/11<'/6/?('(")#,'*/,3#$&'=<=()3=G'!")'=(,+0(+,#$&';/=#='

-*'("#='1-$&4=(/$6#$&'=(<1)'-*'*/,3'.-,%'"/=';))$'$).1<'3-;#1#M)6'(-'*+,("),'&,-+$6'(")'*/,3#$&'=<=()3'

-$'(")')0-1-&#0/1'*1-.='/$6',)=-+,0)='-*'(")'1-0/1')0-=<=()3G'5-,'#$=(/$0)@'(")'2+3/'"/=';))$'$).1<'

3-;#1#M)6' (-' /00)==' /' .#6)' ,/$&)' -*' 3/0"#$),<@' $))6)6' (-' 6#>),=#*<' 0,-?=@' ."#0"' #$6+0)=' (-' +=)'

3/0"#$),<'("/('#='3-,)'=?)0#*#0G'!")<'/1=-'"/6'(-'0-11)0(#>)1<'?,-6+0)'$).'=#()4=?)0#*#0'%$-.1)6&)';<'

?--1#$&' (")#,' -;=),>/(#-$' -*' (")#,' 0-33-$' 1-0/1' )0-=<=()3' /$6' ;<' ="/,#$&' (")' ,)=+1(=' -*' (")#,'

)N?),#3)$(/(#-$='(-'3/$/&)'(-'6,/.'>/1#6'0-$01+=#-$='*,-3'(")#,'-$4*/,3')N?),#)$0)=G'!-'6-'=-@'(")<'

"/>)'$).1<'3-;#1#M)6'6#=0+==#-$'&,-+?=G'5#$/11<@' (")<'"/>)'-,&/$#M)6'$).'="/,#$&'/,,/$&)3)$(=' (-'

/00)=='(")'=(,/()&#0',)=-+,0)=@'=+0"'/='=))6'="/,#$&'(-';)'/;1)'(-'&,-.'/'1/,&),',/$&)'-*'=?)0#)='(-'

6#>),=#*<'(")#,'0,-?=G'!"+=@'(")<'"/>)')/=#1<',)43-;#1#M)6'(")'=(,+0(+,#$&';/=#='-*'(")#,'#$#(#/1'*/,3'.-,%'

=(<1)@' (L+L! 1/;-+,' #$()$=#(<' /$6' ?)),4(-4?)),' 0--?),/(#-$@' ;<' -,#)$(/(#$&' (")3' -("),.#=)' (-' 6)>)1-?'

/&,-)0-1-&#0/1'?,/0(#0)=G'



!

"#$!%#&'(#)&*+#),!-./0+1*2/!+#!3+(4!*#!56(*72,&2('!
!"#$%#$&'(")'*+(+,)'-*'.-,%'#$'/&,#0+1(+,)'
!

!"#$%&'()%&*&+,#-.&/#0)"&'1'/&
21),3-$(45),,/$6'75,/$0)8'

!

23&4&
56#70&68&96#:&6#;"<-0")-6<&&

-<&8"#70&

&

&

&
'

 D'

!")=)',)=+1(='")1?'(-'+$6),=(/$6'(")'0+,,)$('?),=#=()$0)'-*'(")'2+3/'#$'5,/$0)@'6)=?#()'(")'6)>)1-?3)$('

-*'/1(),$/(#>)=@'=+0"'/='(")'6)1)&/(#-$'(-'0-$(,/0(-,=G'F)3;),='-*'(")'2+3/'/,)'3/#$1<'3#64=0/1)'*/,3='

,)1<#$&'-$'0--?),/(#-$'.#("'/00)=='(-'"#&"40/?/0#(<')Q+#?3)$(@'(")$'#$0,)/=#$&'(")#,'1/;-+,'?,-6+0(#>#(<'

7S)/$$)/+N'+5!.2L@'BC9PE'I/,**'H'O/3/,0")@'9DDP8G'e#3+1(/$)-+=1<@'(")<'3/$/&)'(-'/0"#)>)')**#0#)$0<'-*'

(")'#$?+('+=)@'-.#$&'(-'(.-'*/0(-,=c'98'(")#,'0/?/0#(<'(-'3-$#(-,'/$6'3/=(),'(")'=+;4)1)3)$(='-*'(")#,'*/,3#$&'

=<=()3=@' B8' (")'0-$(#$+-+=' #3?,->)3)$('-*' (")#,' =%#11=' ;<' (/%#$&' ?/,(' #$' 6#=0+==#-$' &,-+?=G'!")<' /1=-'

0-11)0(#>)1<')3?1-<'3-,)'Q+/1#*#)6'"#,)6'.-,%),='."-';)$)*#('-*';)((),'.-,%#$&'0-$6#(#-$=G'X$6))6@'.-,%),='

"#,)6';<'(")'2+3/'"/>)'(")';)=('./&)'/$6'.-,%#$&'0-$6#(#-$='#$'0-3?/,#=-$'.#("'(")'-("),'0/()&-,#)='-*'

"#,)6'.-,%),='#$'5,)$0"'/&,#0+1(+,)'75-,&)('+5!.2L@'BC9D8G'X$'/66#(#-$@'(")#,'1/;-+,4#$()$=#>)'*/,3#$&'=(<1)'

/==-0#/()6'.#("'/'6#=(,#;+()6'.-,%'-,&/$#M/(#-$'(",-+&"'6#**),)$('0-11)0(#>)='/$6'/,,/$&)3)$(=@'&#>)'(")3'

3-,)'#$(),)=(#$&'0-$6#(#-$='(-'6)>)1-?'/&,-)0-1-&#0/1'?,/0(#0)=G'

I-.)>),@'(")=)'/==)(='-*'("#='*/,3'.-,%'=(<1)'/,)';/,)1<'>#=#;1)'(",-+&"'(")'/>/#1/;1)'6/(/'/$6'=+,>)<='

#$',)1/(#-$'(-'/&,#0+1(+,)@'3/#$1<'*-0+=)6'-$'(")'*/,3'1)>)1'7(")$'3/=%#$&'0-11)0(#>)'?,-0)==)=8'/$6',)1#)6'

-$'3-$)(/,<'-?),/(#-$='7(")$'3/=%#$&'1/;-+,'?,-0)==)=8'7:1(+%"->/'+5!.2L@'BC9[E'O+0/='+5!.2L@'BCBC8G'

W).',)=)/,0"'#='(")$',)Q+#,)6'(-';)((),'"#&"1#&"('(")'$/(+,)'/$6',)0-3?-=#(#-$'-*'(")'1/;-+,'?,-0)==)='

-00+,,#$&'6+,#$&' (")'/&,-)0-1-&#0/1' (,/$=#(#-$@' (-';)((),' (/,&)(#$&'=+??-,('6)>#0)=' (-' *-=(),' ("#='3+0"'

$))6)6'(,/$=#(#-$G'e+0"',)=)/,0"'0-+16'/1=-')N/3#$)'(")')0-$-3#0'/$6'=-0#/1'6#3)$=#-$='-*'("#='.-,%'

3-6)1'.#("#$'/&,-)0-1-&#0/1'*/,3'=<=()3=G'

!
!
J'8'('#7'1!

:1(+%"->/4W<=' hG@' K/=0-+,,)(' SGFG@' b,<' SG5G@' A)(#(])/$' SGOG@' BC9[G' F)=+,),' 1/' 0-3?i(#(#>#(i' 6)=' )N?1-#(/(#-$='

/&,#0-1)=' )$' (,/$=#(#-$' >),=' 1T/&,-4i0-1-&#)'c' +$' i(/(' 6)=' 1#)+N' 6)=' ?,-;1i3/(#Q+)=' 0-3?(/;1)=@' ,.! ;+4*+! 7+/!

P-(+'-+/!7+!1+/5(&''d@'Y9jZCG'

:+;,-$'2G@'W-k1' OG@' O/==)+,' SG@' BC9JG' O/;-,'/='/' 6,#>),' -*'0"/$&)=' #$' "),6' *))6#$&'?/((),$=c' )>#6)$0)' *,-3'/'

6#/0",-$#0'/??,-/0"'#$'F)6#(),,/$)/$'5,/$0)'/$6'1)==-$='*-,'/&,-)0-1-&<@'?-&2&@(-.2!+-&'&G(-/'9B[@'JPj[DG'

K),(#$'2G@'2i;,-$'LG@'F/=),-' SG@'F/==#='LG@'BC9JG'=$G.%-C+/!7+! )*.2(5$]7(4+%/(E(-.5(&'! +5! +G92&(@' :&,)=()' O)='

L-==#),='$ldYG'

2/,1#=1)'OG@'F-$()$)&,-'6)'V#('FG@'L)O-$&)'FG'eG@' X1)=':G@'2/1-':G@'a)(M'2G@'F)1-$)'KG@'BC9DG'!,/$=#(#-$#$&'(-'

=+=(/#$/;1)'/&,#0+1(+,)',)Q+#,)='&,-.#$&'/$6'=+=(/#$#$&'/$')0-1-&#0/11<'=%#11)6'.-,%*-,0)@'A%&'5(+%/!('!P*/5.('.F2+!

A&&7!PD/5+G/'d@'DJG'

L)>#)$$)' eG@' a/,/3;-#=' WG@' F#=0"1),' AG@' A),,-(' 2G@' L#)+1-(' mG@' 5/1/#=)' LG@' BC9JG' ,+/! +H92&(5.5(&'/! 7X$2+4.@+!

C+%F(4&%+!$-&'&G+/!+'!('5%.'5/!Q&*!.*5&'&G+/[!^!)*+22+/!/&'5!2+*%/!-.%.-5$%(/5()*+/!_!:&GG+'5!.--&G9.@'+%!2+*%!

7$4+2&99+G+'5!_'m/??-,('6Ti(+6)'?-+,'1)'F::5G'

L+A+#='\GFG@'K1-0%'LG@'BCCPG'e+=(/#$/;#1#(<'/$6'=0/1)c'Re'3#1%43/,%)('-,6),='/=',)1-0/1#M/(#-$'?-1#0<G'?'4(%&'G+'5!

.'7!02.''('@!<'YC@'P@'9DP[4BCCZG'

\=0-;/,'FG@' BC9YG'=D'.G(-/! I(5C('! .'7! F+5I++'! >1M/X! ('E2*+'-+! /5%.5+@(+/! 5&I.%7/! `*/('+//a^! BC+! -./+! &E!

+'4(%&'G+'5.2! >1M/! G&F(2(K('@! .%&*'7! /&DF+.'! /*/5.('.F(2(5D! (//*+/! QRSSSNRSTb[@' !"n=)' 6)' 6-0(-,/(' 6)'

1T+$#>),=#(i'6)'F-$(?)11#),G'

5W2RF:@'BC9DG':C(EE%+/!:2$/!N!c7(5(&'!RSTZ@'A/,#=@'5W2RF:G'

5-,&)('fG@'L)?)<,-('SGWG@'F/"i'FG@'F#61),'\G@'I+&-$$)('FG@'K)/+])+'mG@'a,/$6])/$':G@'Ii,/+1('KG@'BC9DG'<-5(EX<@%(L'

B%.'/E&%G.5(&'/! 7+/! +G92&(/! +5! 7+/! .-5(4(5$/! +'! .@%(-*25*%+@' 2)$(,)' 6Ti(+6)=' )(' 6)' ?,-=?)0(#>)@' F#$#=(n,)' 6)'

1T/&,#0+1(+,)')('6)'1T/1#3)$(/(#-$@'1/'L-0+3)$(/(#-$'*,/$o/#=)G'

a/;,#)1':G4VG@'BC9JG'=*%.F(2(5$!+5!%$/(2(+'-+!7+!2X('5+%.-5(&'!-*25*%+N$2+4.@+/!d!2X$-C+22+!7*!5+%%(5&(%+a^!c5*7+!7+/!-./!7+!2.!

:*G.!7+!1*(K+%(H!+'!e.*5+/N0D%$'$+/"!+5!7*!9%&W+5!`+2N<(%!+'!#(+''+"'F/=(),^'6#==),(/(#-$@'XWA4\We:'!-+1-+=)G'



!

"#$!%#&'(#)&*+#),!-./0+1*2/!+#!3+(4!*#!56(*72,&2('!
!"#$%#$&'(")'*+(+,)'-*'.-,%'#$'/&,#0+1(+,)'
!

!"#$%&'()%&*&+,#-.&/#0)"&'1'/&
21),3-$(45),,/$6'75,/$0)8'

!

23&4&
56#70&68&96#:&6#;"<-0")-6<&&

-<&8"#70&

&

&

&
'

 9C'

I/,**'hG@'O/3/,0")'IG@'9DDPG'O)'(,/>/#1')$'/&,#0+1(+,)'c'$-+>)11)='6)3/$6)=@'$-+>)/+N')$])+N@'c-&'&G(+!%*%.2+'

BYY@'9@'d499G'

S)/$$)/+N'AG@'2/?#(/#$)'FG@'F/+01/#,':G@'BC9PG'A),*2+3/c':'*,/3).-,%'(-'3/$/&)'(")'=+=(/#$/;1)'6)>)1-?3)$('

-*'=3/11'0--?),/(#>)=@'3'5+%'.5(&'.2!f&*%'.2!&E!<@%(-*25*%.2!8.'.@+G+'5'[@'9@'949BG'

O/$6)1' AG@' BC9ZG' @'p'(,/$=#(#-$' i0-1-&#Q+)'mi=)/+N' 6T/0(#-$' ?+;1#Q+)' )(' /00n=' /+N' 0-$$/#==/$0)=' ?-+,' 1/' q

[PG4dY[@'d@'ZD'c-&'&G(+!%*%.2+ '

O+0/='fG@'BC9PG',X.@%(-*25*%+!+'!-&GG*'a^!1.@'+%!+'!.*5&'&G(+!@%g-+!d!2.!-&&9$%.5(&'!7+!9%&H(G(5$L!?H9$%(+'-+/!

7X.@%(-*25+*%/!+'!:*G.!d!2Xh%+!7+!2X.@%&$-&2&@(+@'!"n=)'6)'6-0(-,/('6)'1T+$#>),=#(i'6T:$&),=G'

O+0/=' fG@' BCB9' 7*-,("0-3#$&8G' :' =#1)$(' /&,-)0-1-&<G' L#=0,)()' =-0#-()0"$#0/1' 0"/$&)=' /3-$&' 5,)$0"' */,3),=@'

;+4(+I!&E!<@%(-*25*%.2"!A&&7!.'7!?'4(%&'G+'5.2!P5*7(+/'

O+0/='fG@'a/==)1#$'AG@'K/,;#),'SGFG@'A#&$/1':G2G@'2#((/6#$#'mG@'!"-3/='5G@'L)'!-+,6-$$)('eG@'BCBCG'R$)'/&,-i0-1-&#)'

=#1)$0#)+=)'/+'=)#$'6)'1^/&,#0+1(+,)'*,/$o/#=)@'3''K-=0'2@':,,#&$-$'FG@',+/!5%.'/(5(&'/!.@%&$-&2&@()*+/!+'!A%.'-+L!

?'W+*H"!-&'7(5(&'/!+5!G&7.2(5$/!7*!-C.'@+G+'5@'!),,#(-#,)='B@'A,)==)='R$#>),=#(/#,)='K1/#=)'A/=0/1@'9Y[49JCG'

O+0/=' fG@' a/==)1#$' AG@' >/$' 6),' A1-)&' SG' LG@' BC9DG' ,&-.2! ('5+%NE.%G! -&&9+%.5(&'^! <! C(77+'! 9&5+'5(.2! E&%! 5C+!

.@%&+-&2&@(-.2!5%.'/(5(&'!('!'&%5C+%'!.@%(-*25*%+/@'<@%&+-&2&@D!.'7!/*/5.('.F2+!E&&7!/D/5+G/'Yd@'B@'9YZ49[DG'

F/==#='LG@'I#16'5G@'BC9JG',.!9%.5()*+!7+!2X.@%(-*25*%+!F(&2&@()*+!-%$.5%(-+!7X+G92&(!_!6'+!$4.2*.5(&'!7+!2X(G9.-5!7*!

F(&!/*%!2.!)*.'5(5$!7+!5%.4.(2!.@%(-&2+@':&,)=()'O)='L-==#),='$ldZG'

F#61),'\G@'L)?)<,-('SG'WG@'Li(/$&4L)==)$6,)'2G@'BC9DG'0+%E&%G.'-+!+'4(%&''+G+'5.2+!7+/!+H92&(5.5(&'/!.@%(-&2+/!

+5!+G92&(@'L-0+3)$('6)'(,/>/#1'$l9D@'2)$(,)'6Ti(+6)=')('6)'?,-=?)0(#>)G'

F-,/#$)'FG@'m/3-$()+'eG@'F/&,#$#'FG4KG@'2"-#=#='SG'AG@'BC9DG'!<?-1-&#)'6)'?,-])(='6)'0-3?1i3)$(/,#(i'0+1(+,)j

i1)>/&)' r' 1Ti0")11)' 6+' (),,#(-#,)' )$' 5,/$0)'c' 6)' 1T#$$->/(#-$' ()0"$#Q+)' r' 1T#$$->/(#-$' (),,#(-,#/1)@' 3''&4.5(&'/!

<@%&'&G()*+/'[B@'YZ4ZDG'

A#),,)'aG@'BCCDG'!")';#-6#)=)1'?,-6+0)6';<' */,3),='/('/' 1-0/1'=0/1)'+=#$&'/'(,/6#(#-$/1'?,-0)6+,)c'."/('%#$6'-*'

(),,#(-,#/1'0-$=(,+0(#-$'*-,'/$'/&,-4)$>#,-$3)$(/1'?,-])0('#$'=-0#/1')0-$-3<U@'?*%&9+.'!:&*'5%D/(7+'9@'d@'9Y949ZBG'

e0"3#(M;),&),' XG@'V,;%/'!G@'e()+,),'KG@':=0")$;,)$$),'aG@'A)(),=)#1'SG@'s)0"3)#=(),'IGaG@'BCCZG'I-.'5/,3#$&'

e(<1)=' X$*1+)$0)' K#-6#>),=#(<' F/#$()$/$0)' #$' :+=(,#/$' :&,#0+1(+,/1' O/$6=0/?)=@' <@%(-*25*%+"! ?-&/D/5+G/! i!

?'4(%&'G+'5'9CP@'d@'B[Y4BDCG'

f/1-,&)' 5G@' O+0/=' fG@' A/>#)' SG@' 2/=/&,/$6)'FG@'a/,0#/4f)1/=0-' :G@' BCB9G' ORsT2btc' e-1+(#-$=' 0-11)0(#>)=' ?-+,'

6i>)1-??),'1)='1i&+3#$)+=)='*-+,,/&n,)=@'3''&4.5(&'/!<@%&'&G()*+/'PBG'

f/$' 6),' A1-)&' SGLG@' BCCCG' m)>#(/1#M#$&' :&,#0+1(+,)c' 5/,3#$&' \0-$-3#0/11<' /=' e(/,(#$&' a,-+$6' *-,' m+,/1'

L)>)1-?3)$(@'P&-(&2&@(.!;*%.2(/'YC@'YD[4Z99G'

f/$' 6),' A1-)&' SGLG@' BCCdG'BC+! #(%5*.2! A.%G+%^! 0./5"! 0%+/+'5! .'7! A*5*%+! &E! 5C+! =*5-C! 0+./.'5%D@' :==)$' 7!")'

W)("),1/$6=8@'R#(&)>),#]'f/$'a-,0+3G'

f/$'6),'A1-)&'SGLG@'BC9BG'!")'&)$)=#='/$6'*+,("),'+$*-16#$&'-*'*/,3#$&'=(<1)=',)=)/,0"@'e(/5&%(/-C+!<'5C%&9&2&@(+'

BC@'d@'YB[4YdDG'

f/$' 6),' A1-)&' SGLG@' BC9PG' BC+! >+I! 0+./.'5%(+/^! ;*%.2! =+4+2&9G+'5! ('! B(G+/! &E! 12&F.2(K.5(&'"' W).' h-,%@'

m-+(1)6&)G'

f/$'6),'A1-)&'SGLG@'K/,]-11)'LG@'K,+#1'SG@'K,+$-,#'aG@'2-=(/'F/6+,)#,/'OGFG@'L)==)#$'SG@'L,u&'sG@'5#$%4v)==1),':G@'

a/==)1#$'AG@'a-$M/1)M'6)'F-1#$/'FG@'a-,1/0"'vG@'Sw,&)$='vG@'v#$=)11/'SG@'v#,./$'SG@'v$#0%)1'vG@'O+0/='fG@'F/,=6)$'!G@'

F/<)'LG@'F#&1#-,#$#'AG@'F#1-$)'AG@'W-)'\G@'W-./%'AG@'A/,,-(('WG@'A))(),=':G@'m-==#':G@'e0"),3),'FG@'f)$(+,/'5G@'

f#==),'FG@'V)M)1':G@'BC9DG'!")')0-$-3#0'?-()$(#/1'-*'/&,-)0-1-&<c')3?#,#0/1')>#6)$0)'*,-3'\+,-?)@'f&*%'.2!&E!

;*%.2!P5*7(+/'[9@'YJ4J9G

'

View publication statsView publication stats

https://www.researchgate.net/publication/350709208



