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Cette étude porte sur deux espèces de légumineuses fourragères très répandues et utilisées dans la

région méditerranéenne, et qui présentent plusieurs intérêts agronomiques et environnementaux.

Le matériel végétal étudié est réparti sur trois essais, deux pour les 16 cultivars de luzerne l’un

conduit en pluvial, l’autre en irrigué et le troisième pour les 4 cultivars de sulla. En plus des

caractères de comportement général (morphologiques et phénologiques), un intérêt particulier est

porté pour l’étude des caractères de production et de résistance à la sécheresse estivale de ces

cultivars. Les résultats obtenus durant les deux années de suivi ont montré une variabilité intra et

inter spécifique ; en deuxième année (plus favorable) les cultivars des deux espèces ont montré une

meilleure production qu’en première année (année d’installation), pour les deux années de suivis,

les cultivars de luzerne se sont montrés plus productifs et mieux adaptés aux conditions du milieu

que ceux de sulla, en plus les irrigations apportées ont permis d’avoir une meilleure production.

Mots clés : Medicago sativa L., Hedysarum coronarium L., fourrage, comportement,

sécheresseestivale, irrigation.
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This study focuses on two species of leguminous forage very used and widely held in the

Mediterranean region and which have several agricultural and environmental interests. The

material studied is spread over three trails, two for 16 varieties of alfalfa led to a storm, the

other in irrigated and the third for the 4 cultivars of sulla. In addition to the general characters

of behaviour (morphological and phenological), a particular interest is focused on the study of

production characters and resistance to summer drought of these cultivars. The results obtained

during the two years of follow-up showed an intra and inter specific variability, in the second year

(more favourable) cultivars of both species have shown a better production than the first year (year

of installation), for both years of follow-up, alfalfa cultivars have been more productive and more

responsive to environmental conditions than those of sulla, in addition irrigation irrigations have

provided a better production.

Key words: Medicago sativa L., Hedysarum coronarium L., forage, behaviour, summer

drought, irrigation.
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*('"&$,,&*%'355?7<&"&(/'+*'5#,'A&('3*/#"(&D'7&'9*$',$"$/&',3'%&7<3%4&'+&',3'(311&'&/'13%

7#(5!9*&(/',3'%&"#(/!&'+&5'5&,5@'c3'1%#+*7/$#('+&',3$(&'13%'<&7/3%&'+&'1j/*%34&'+&',*S&%(&

&5/'+&'YZ@VT'E[@V'&/'[E@Y']4'1#*%',3'7<3%4&'+&'V@FT'I@GV'&/'YE@V'.!,$&%5e<3'%&51&7/$)&"&(/T

3,#%5'9*&'1#*%',&'1j/*%34&'+Q&51?7&5'3((*&,,&5',3'1%#+*7/$#('&5/'5&*,&"&(/'+&'Y[@IT'EY@G'&/

EZ@I']4'&/',&'7#"1,!"&(/'+&'7#(7&(/%!'&5/'(!7&553$%&'7<39*&'3((!&'^',3'1,*5'P#%/&'7<3%4&@

4)Kj$!"& ' * $!% 0-8* ' & _Lcci' * % 1+* ' & ->+1*.%1/Q$a& SbbS`' #(/' "#(/%!' 9*&' ,&' 1j/*%34&
+&'@)6A.')&1* );8:!&/' #*' +&'5,* /78)97T' &(' 1!%$#+&' +&' P$($/$#(T' (Q3)3$/' 135' +Q&PP&/' 5*%' ,3

9*3,$/!'+&',3')$3(+&'+Q34(&3*N'A1RT'7#*,&*%@@@D@c&5'"k"&53*/&*%5'#(/'!/*+$!',Q&PP&/'+&',3

7#"1,!"&(/3/$#('13%',&'4%3$('A3)#$(&H,*1$(D'#*'13%',Q&(5$,34&'+&'5,*/78)97'#*'+&'1j/*%34&

+Q&51?7&5'3((*&,,&5'A=.$)&1*')%)"&1B<,*/&!8#''7;#&1D'5*%',3'9*3,$/!'+&',3')$3(+&'+Q34(&3*N@

B,'(&'5&".,&'135'L'3)#$%'+&'+$PP!%&(7&5'#.K&7/$)&5'3*'($)&3*'+&',3'9*3,$/!'+&',3')$3(+&'"3$5

,&5'7#(5#""3/&*%5'(&'5&".,&(/'135'311%!7$&%',3')$3(+&'+Q34(&3*N'3L3(/'%&r*'*('"!,3(4&

+&'7#(7&(/%!'^'.35&'+Q3)#$(&'&/'+&',*1$('31%?5'3)#$%'1j/*%!'+&5'&51?7&5'3((*&,,&5'5?7<&5@



2#%+1&+%&5)0K)/#101!#&+1&O%1*O%1"&I(/$A#A"&)%&K)K%*(#$)!"&+1&*%R1/!1&KA/1!!1&_81+$5(.)
"(#$I(&;9`&1#&+1&"%**(&_41+N"(/%0&5)/)!(/$%0&;9`

YW

8(/#1!&'*$!%0-8*'&_Lcfd'*%1+*'&->+1*.%1/Q$a&SbbS`'#(/'%311#%/!'9*&'+3(5',&' $((&5#/3
AO68D' ,&5' 4!($55&5' 3)3$&(/' +&5' 1&%P#%"3(7&5' +$PP!%&(/&5' &(' 1j/*%3(/'5,* /78)97T' =.8&/

6.';)6&$78&/T' /8'7%7$&/*6)6#''#*'C;.!':6A)/*9)6))(.$)7 !"#$% & '((') *+*,+-',. )#/0',. $(/)
1' $#-1) )/2  !"#$%&!'()&#*+"#$ 3/' )/2 ,-%$+").+%  !"#$%&' % !"#$%% '()*+, %"&'% '-./0%12034!5
,66,7 #,. .2#/04 3/' (') 5#0-,) 1+,) (' 6'52+)7+ 89!:; *+*,+-',. <#-,) 1' $#-1) ',
$=./2+,. /$"'+0+*#$%&)&1' $+2 2+$$#2. > ,-%$+").+%

-./0%12034!890330:!;' ()*+<7' -,1-3/' 3/'1+,) "'2.+-,') 24*-#,) 1?:(*42-' 8@-(+A B(
@-((-+A C-D'(A E2+= F', GH'11+I;A 3/'(3/') ')$J"') )$#,.+,4') 1?2134$+'#5 )#,. /.-(-)4')
$#/2 (?+KK#/22+*'<',.% L(/) +/ )/1 8B( G+,.+2+A F-)72+I; 1?+/.2') ')$J"') )#,. ', #/.2'
'<$(#M4') $#/2 (+ $2#1/".-#, 1' <-'( (-./0%12034!890330:!;' % !"#$%(% ')*++'=')**)7%

-./0%12034!'(,66,7')-*,+(' 3/'(' )/((+ + 4.4 -,.2#1/-. ', :/).2+(-'A '. /.-(-)4A 4*+('<',.A
1+,) (+ $2#1/".-#, 1' <-'( '. 1' K#/22+*'>

N' .+/O 1P+""/</(+.-#, 1' .+,,-,) "#,1',)4) 1+,) (') K'/-((') '. .-*') 1/ )/((+ $2#.4*'
(') $2#.4-,') 1-4.4.-3/') 1' (+ 14*2+1+.-#, 1+,) (+ $+,)' 1') H'25-0#2') '. +-,)- +/*<',.4
(?+5)#2$.-#, 1') +"-1') +<-,4') +/ ,-0'+/ 1' (?-,.').-, *2Q(' 1') 2/<-,+,.) (?!%2@@;' % !"#$%(
,666'= '?$3A20//2'0B'C$D@;%0@5',66E7>

)>,>'FDBG3HB';13$D$I!A20

J$23K % %  ()*<L7' -,1-3/' 3/'5' 1/ $#-,. 1' 0/' +*2-"#('A (?-,.42Q. 1') (4*/<-,'/)') ').
"#,)-142+5('A 1+,) (') +))#('<',.) '. 2#.+.-#,%

B((') #,. /, 2R(' -<$#2.+,. 1+,) (?+<4(-#2+.-#, 1') 3/+(-.4) $HM)-3/') '. "H-<-3/') 1')
)#() "/(.-04)% N' )M).J<' 2+1-"/(+-2' +J2' (' )#( 1' .'((' K+S#, 3/' (+ $(+,.' /(.42-'/2' $#/))'
)#, )M).J<' 2+1-"/(+-2' 1+,) (') $'.-.) "+,+/O (+-))4) $+2 (+ $(+,.' $24"41',.'%

B((') $24)',.',. /,' *2+,1' $2#1/".-0-.4 '. /,' *2+,1' 24)-).+,"' > (+ )4"H'2'))'
(M$BB05')*E,7>

N') (4*/<-,'/)') $'2<'..',.A 1?+/.2' $+2.A 1?+""2#T.2' (+ K'2.-(-.4 1') )#()A ', (')
',2-"H-))+,. ', +U#.'A $+2 (' 5-+-) 1' (+ K-O+.-#, )M<5-#.-3/'% N') 3/+,.-.4) 1?+U#.' K-O4')
+,,/'(('<',. 0+2-',.A )'(#, (') "#,1-.-#,)A 1' VW > VWW G*XH+ ', $+-2-')A )#/) "(-<+.
<41-.'22+,4',% Y'"- $24)',.' 1#," /, *+-, "#,)-142+5('%

N') (4*/<-,'/)') +))/2',.A $+2 +-(('/2)A /, +$$#2. -<$#2.+,. 1' <+.-J2' #2*+,-3/'A +/
)#( (-./0%12034!890330:!;5')*+<7A "+2 )'(#, N$%BD03B'()*O*75 (') ,#1#)-.4)A $24)',.') )/2
(') 2+"-,')A #,. (?+0+,.+*' 1' (+-))'2 1+,) (' )#(A +$2J) 14K2-"H'<',.A /,' <+))' -<$#2.+,.'
1' <+.-J2' #2*+,-3/' +-,)- 3/' (') 24)-1/) +U#.4)%

:-,)-A '((') D#/',. /, 2R(' -<$#2.+,. 1+,) (?+<4(-#2+.-#, 1') $2#$2-4.4) $HM)-"#Z
"H-<-3/') 1') )#() ', (+-))+,. /,' 3/+,.-.4 -<$#2.+,.' 1' <+.-J2' #2*+,-3/' (M$BB05
)*E,' ='N;;!/!;5')*+)7> B((') 2',K'2<',. +/))- /,' 3/+,.-.4 -<$#2.+,.' 1?+U#.'A "'"- ').
$+2.-"/(-J2'<',. -,.42'))+,. 1+,) (') )M).J<') 1' $2#1/".-#, K#/22+*J2' 3/- "H'2"H',. >
1-<-,/'2 (?'<$(#- 1?',*2+-) +U#.4) (9$2;%0I'0B'PQ;.;%%;#5')**67%

L+2 +-(('/2)A R!$&'0B';%>'()**,' !D '-./0%12034!',66,7 #,. <',.-#,,4 [2-K#(-/< K2+*-K'2/<A
[% <'1-/<A [% #"H2#('/"#,A [% $+((')"',)A [% $2+.',)'A [% 2'$',)A \'1M)+2/< "#2#,+2-/<A
\% "#,K'2./<A ],#52M"H-) +2*',.'+A ]% )+.-0+A ]% ).',#2H-U+A ]% )+O+.-(-)A @'1-"+*# <+2-,+
'. @% )+.-0+ $+2<- (') 2'))#/2"') $HM.#*4,4.-3/') 'O-).+,. 1+,) (' )/1Z'). 1' (?B)$+*,'A
$24)',.+,. *4,42+('<',. /,' 5#,,' $2#1/".-#, K#/22+*J2' '. )/)"'$.-5(') 1?Q.2' /.-(-)4)
1+,) (') 24*-#,) <+2*-,+(')%
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^_

L+2<- (') (4*/<-,'/)')A (+ (/U'2,' + 02+-<',. 5-', <42-.4 (?+$$'((+.-#, 1' ` 2'-,' 1')
"/(./2') K#/22+*J2') aA )+/K (> #b 1') "#,1-.-#,) 41+$H-3/') $+2.-"/(-J2') 1#,,+-',. $2-#2-.4
> 1?+/.2') ')$J"')% N') 'KK'.) $#)-.-K) 1' (+ (/U'2,' )/2 (+ K'2.-(-.4 1/ )#( $'/0',. Q.2' 24$+2.-)
', 1'/O *2+,1') "+.4*#2-') c 1-2'".) '. -,1-2'".) (9$D"!;30%%!5')**,' %&'% 'V;%;I2""!5')**L7>

N') 'KK'.) 1-2'".) )' <+,-K').',. > .2+0'2) (+ K-O+.-#, )M<5-#.-3/' 1' (?+U#.' 1+,) (+
$HM.#<+))' '. )+ "'))-#, > "#/2. #/ > <#M', .'2<' $+2 (+ 14"#<$#)-.-#, 1') 24)-1/) c

d > .2+0'2) (+ <#5-(-)+.-#, 1') ,/.2-<',.) 1') 24)'20') $2#K#,1') 1/ )#( *2="' > )#,
$/-))+,. )M).J<' 2+"-,+-2' &

d > .2+0'2) (?+<4(-#2+.-#, $HM)-3/' 1/ )#( 8).2/"./2'A 12+-,+*'; &

d > .2+0'2) (' "#,.2R(' 1') <+/0+-)') H'25')%

N?'KK'. -,1-2'". (' $(/) -<$#2.+,. '). "'(/- 1e > (+ $24)',"' 1/ 54.+-(A +0'" )') 2').-./.-#,) >
(+ $=./2'A '. +0'" (+ K#/2,-./2' 1' K/<-'2A (-)-'2I

N+ (/U'2,' )P-,.J*2' .2J) 5-', 1+,) (+ <+D#2-.4 1') 2#.+.-#,)% YP'). /,' .2J) 5#,,'
.Q.' 1P+))#('<',. $#/2 (') "424+(')% !#, )M).J<' 2+"-,+-2' $-0#.+,. '. $2#K#,1 $+2.-"-$' >
(P+<4(-#2+.-#, 1' (+ ).2/"./2' 1/ )#( (F R-'W;3$"5')*E<7%

:-,)-A X$&&;!D' % !"#$% - ()**<' %&'% '-./0%12034!5',66,7 #,. <#,.24 3/' (+ K-O+.-#, 1'
(?+U#.' +.<#)$H42-3/' 1' (+ (/U'2,' $42',,'A 1/ <'1-" '. 1/ $#-) "H-"H' '). 2')$'".-0'<',.
1' fgA Vh '. _i 7* 6XH+X+, 1+,) (?]/'). 1/ j/'')(+,1%

L+2 +-(('/2)A P;%;%'  % !" #$%%  ' ()**<'  % &'%  ' -./0%12034!5' ,66,7A )/2 1') 0'2.-)#() 1'
k+22+ 8j/'',)(+,1;A #,. <#,.24 3/?+$2J) l +,) (+ "#,"',.2+.-#, 1' (+ <+.-J2' #2*+,-3/'
+ +/*<',.4 1' iWm 8hVW 7* 1' Y+25#,'XH+X+,; )#/) /, $=./2+*' 1' 67*!')$% 0+4+(+A
81"+')+%)(&'+$$+"+ '. 1' (4*/<-,'/)') 8,-%$+").+A ,-%$&#"1**+"+ '. ,-%"'#(&+"#*+; $+2 2+$$#2.
> /,' 2#.+.-#, "#,.-,/' 1' 5(4% N+ "/(./2' "#,.-,/' 1' "424+(' 1-<-,/' (+ .','/2 ', <+.-J2'
#2*+,-3/' '. (' "#<$(4<',. 1?+U#.' +$$#2.4 $+2 (' )#( (P;%;%' 0B'W;K035' )*+E;5' )*+E.5
)*+E" % " &'%  '-./0%12034!5',66,; '. 1+,) "'2.+-,) )#() (+ ).2/"./2' )' 14*2+1' (P;%;%'0B
W;K035')*+E;'='M$$:' % !"#$%% 5')**, %"&'% '-./0%12034!5',66,'& "'"- ',.2+T,' /,' 1-<-,/.-#,
1/ 2',1'<',. 1') "424+(') '. 1' (+ .','/2 ', $2#.4-,'

B, $(/)A ?3$&S03!' % !"#$%% '()**6' %&'% '-./0%12034!',66,7 #,. 40+(/4 (+ 0+2-+5-(-.4 1')
` @'(*+) a 1?B)$+*,' '. "#,)-1J2',. 3/?'((') )#,. $+2.-"/(-J2'<',. +..2+".-0') $+2 ('/2 $#2.
$2#).24A ('/2 $42',,-.4 '. ('/2 24)-).+,"' > (+ )4"H'2'))'%

B, [/,-)-'A 4*+('<',.A (') +$.-./1') 1') 2134$+'#5 '. $+2.-"/(-J2'<',. (?2134$+'#5
&!'!(+')#5 #,. 4.4 <-)') ', 40-1',"'% Y'..' ')$J"' $'2<'. /,' .2J) 5#,,' $2#1/".-#,
$+).#2+(' '. K#/22+*J2' '. )'2+-. /,' 2'<+23/+5(' .Q.' 1' 2#.+.-#, (R$D/!03' % !"#$%% 5' )*+<'=
Y#0%!%8Z$1#%;I!'0B'X;&&0D5',66E7> :(#2) 3/' 1+,) (') "#,1-.-#,) 41+$H#Z"(-<+.-3/') 1'
(+ !.+.-#, n[oY 1' !4.-KA (+ <Q<' ')$J"' + <#,.24 1') $#.',.-+(-.4) 1' $2#1/".-#, +))'U
-,.42'))+,.') (-./0%12034!8[;$2;3' % !"#$%% 5',66,7%

)>\>'FDBG3HB'/;D&'%;'%2BB0'"$DB30'%]G3$&!$D

!'(#, -./0%12034!'0B'[;$2;3'(,66,75 (') $(+,.') K#/22+*J2') '. $+).#2+(') $'2<'..',. 1'
(/..'2 "#,.2' (?42#)-#, 1') )#() 1' 1-KK42',.') <+,-J2') c

d (') $(+,.') $42',,') #/ > 2')'<-) ,+./2'(A ', #""/$+,. (' )#( 1' K+S#, "#,.-,/'A
$'2<'..',. 1?40-.'2 1?'O$#)'2 (' )#( > (?42#)-#, )#/) (?'KK'. 1') .2+0+/O '. 1')
$+))+*') 24$4.4) 1') ',*-,) +*2-"#(') &



^B2/0'/2'"$IS$3B0I0DB'/0'A20%A20&'_;3!GBG&'$2'S$S2%;B!$D&'/0'%2@03D0'SG30DD0'(W0/!";1$

&;B!_;'[>7'0B'/0'&2%%;'(X0/K&;32I'"$3$D;3!2I'[>7

^f

d (') $(+,.') $42',,')A *2="' > ('/2 )M).J<' 2+"-,+-2' $/-))+,.A $2#.J*',. (' )#( "#,.2'
(?+".-#, 42#)-0' 1') '+/O &

d (') $(+,.') K#/22+*J2') '. $+).#2+(')A $+2 (?',2-"H-))'<',. 1/ )#( ', <+.-J2'
#2*+,-3/'A +<4(-#2',. (+ ).+5-(-.4 ).2/"./2+(' 1/ )#( '. (' 2',1',. +-,)- <#-,) )',)-5('
+/O +*',.) 14*2+1+,.)>

N') "M"(') 1' K#2<+.-#, '. 1' 14*2+1+.-#, 1') 2+"-,') #,. ('/2 -,.42Q. 1+,) (?+<4(-#2+.-#,
1' (+ ).2/"./2' 1/ )#( '. 1+,) (+ (/..' $240',.-0' "#,.2' (?42#)-#, )'(#, [;S0K3$D!0'()*+,7>
N' <Q<' +/.'/2 )-*,+(' 3/' (' !/((+ '). /, 'O"'((',. $24"41',. "/(./2+( $#/2 (') "424+(')A
-( +))/2' /,' 5#,,' $2#.'".-#, "#,.2' (?42#)-#, HM12-3/' ,#.+<<',. )/2 <+2,') & $#/2
90D;./0%:;/03'()**)75 (+ (/U'2,' +<4(-#2' (' )#( 8',2-"H-))'<',. ', +U#.'; '. (' $2#.J*'
"#,.2' (?42#)-#,

E?+/.2' $+2.A (') K#2<') )$#,.+,4') 1?2134$+'#5% &!'!(+')#5 "#,).-./',. 1' .2J)
5#,,') $(+,.') 1' $=./2'% B((') "#,.2-5/',. ', #/.2' > (+ $2#.'".-#, 1') )#() ', $',.'
(9$2&&;!/' % !"#$%% 5')**<7%

V#;I!8-%;I!'()**6' %&'% '-./0%12034!',66,7 + +KK-2<4 3/' (+ "/(./2' 1/ )/((+ $24)',.'
/, -,.42Q. $#.',.-'( 1+,) (' 6#21 1/ @+2#" #b (' $2#5(J<' 1?42#)-#, )' $#)'%

Y'2.+-,') ')$J"') 1/ *',2' 2134$+'#5 1'02+-',. Q.2' /.-(-)4') 1?/2*',"' '. )+,)
+/"/,' +<4(-#2+.-#, 1+,) (') )#(') K#/22+*J2') '. 1+,) (+ (/..' "#,.2' (?42#)-#, 8)#(
<+2,'/O; & $+2 'O'<$('A 2134$+'#5 &!'!(+')#5 + 4.4 -,.2#1/-.A ', :/).2+(-' $+2 ('
!'20-"' 6+.-#,+( 1' (?B+/ '. 1' (+ Y#,)'20+.-#, 1/ !#( & -( '). 'KK-"+"'<',. /.-(-)4' 1+,)
"' 1#<+-,' 8<+(*24 )#, -,#"/(+.-#, #5(-*+.#-2'; (-./0%12034!5' ,66,7 & "#<<' -( + 4.4
/.-(-)4 'KK-"+"'<',.A ', 6#/0'((' p4(+,1'A 1+,) (+ (/..' "#,.2' (?42#)-#, 1') )#() ', $',.'
(-./0%12034!'0B'[;$2;35',66,7%

)>L>'FDBG3HB'/;D&'%0'I;!DB!0D'0B'%]0D3!"#!&&0I0DB'/0'%;'.!$/!_03&!BG

N+ 2'"H'2"H' 1?/,' $HM.#<+))' K#/22+*J2' ,?'O-*' ,/(('<',. /,' $/2'.4 )$4"-K-3/' 1')
"/(./2')% F-', +/ "#,.2+-2' (+ 2-"H'))' 1?/, K#/22+*' ', 1-KK42',.') 0+2-4.4) '. ')$J"')
81?-,.42Q. K#/22+*'2; "#,).-./' /, 4(4<',. 3/+(-.+.-K H+/.'<',. +$$24"-4% N') 4('0'/2)A
1'$/-) (+ ,/-. 1') .'<$)A #,. .#/D#/2) +$$24"-4 (' K#-, 1') $2+-2-') ', )' 5+)+,. )/2 (+
1-0'2)-.4 '. (' ,#<52' 1') ')$J"') +$$4.',.') 3/?-( "#,.-',.%

L+2 "#,)43/',.A (+ 1-0'2)-.4 K(#2-).-3/' 1') $2+-2-')A 1') $+2"#/2) '. 1') $=./2+*') ').
K#2.'<',. 2'"H'2"H4' '. "#,).-./' /, 4(4<',. 1' 3/+(-.4% Y'"- 0+ 1+,) (' )',) 1/ <+-,.-',
1' (+ 5-#1-0'2)-.4A 0#-2' 1' )#, ',2-"H-))'<',.%

E?/,' <+,-J2' 1-2'".' '.X#/ -,1-2'".'A (?+/*<',.+.-#, 1' (+ $2#1/".-#, K#/22+*J2' '.
(?+<4(-#2+.-#, 1' (+ $2#1/".-#, 1') U#,') <+2*-,+(') $+2 (?/.-(-)+.-#, 1?')$J"') 1?-,.42Q.
K#/22+*'2 '.X#/ $+).#2+(') $'2<'..',. c

d /,' 1-0'2)-K-"+.-#, '. /,' +/*<',.+.-#, 1/ "H'$.'( *2="' > (?+/*<',.+.-#, 1' (+
$2#1/".-#, K#/22+*J2' '.X#/ $+).#2+(' &

d /,' +/*<',.+.-#, '. /,' 1-0'2)-K-"+.-#, 1' (+ K+/,' )+/0+*' 8$#((-,-)+.'/2)A
#-)'+/OA H'25-0#2')I; *2="' > (?+/*<',.+.-#, 1' (+ 3/+,.-.4 1?H'25'A 1' K('/2) '. 1'
)'<',"') &

d /,' +/*<',.+.-#, '. /,' 1-0'2)-K-"+.-#, 1' (+ <-"2#K(#2' 1') )#() 85+".42-'A
"H+<$-*,#,)I; *2="' > (?+/*<',.+.-#, 1/ .+/O 1' (+ <+.-J2' #2*+,-3/' +/ ,-0'+/ 1/
)#('(-./0%12034!'0B'[;$2;35',66,7>
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^q

N+ (/U'2,' $'/. )?+1+$.'2 > 1' ,#<52'/O .M$') 1' )#() <+-) '((' .#(J2' <+( (') )#() +"-1')
8$\ -,K42-'/2 > V;A #/ .2J) H/<-1')% !+ $24K42',"' 0+ +/O )#() )+-,) '. $2#K#,1) 3/- (/-
$'2<'..',. 1' 140'(#$$'2 )#, ',2+"-,'<',. $-0#.+,.% Y?'). "'. ',2+"-,'<',.A 3/- $'/.
1')"',12' D/)3/?> ^W < 1' $2#K#,1'/2A 3/- (/- 1#,,' /,' *2+,1' K+"-(-.4 1?+1+$.+.-#, ', (/-
$'2<'..+,. 1' 24)-).'2 > (+ )4"H'2'))'% 9,' *2+,1' 0+2-+5-(-.4 *4,4.-3/' (/- + 4*+('<',.
$'2<-) 1' )?-<$#)'2 1+,) 1') <-(-'/O .2J) "#,.2+).4)A 1') $(/) "H+/1) +/ $(/) K2#-1)
(W;23!U&5')**L;7>

,>'^&SU"0&'GB2/!G0&

N') $(+,.') )/2 (')3/'((') $#2.' ,#.2' 4./1' )#,. c

d N+ N/U'2,' $42',,' 8,13)&+0!%$+").+ N%; &
d N' !/((+ 82134$+'#5%&!'!(+')#5 N%;%

Y') 1'/O ')$J"') #,. K+-. (P#5D'. 1' $(/)-'/2) 4./1') +K-, 1P40+(/'2 $(/)-'/2) $+2+<J.2')
8$H4,#(#*-3/')A <#2$H#(#*-3/')A +*2#,#<-3/')A 5-#<4.2-3/')I;% E#," -( '). ,4"'))+-2'
1' K+-2' /,' $24)',.+.-#, 1' "') ')$J"')

,>)>'NK&BGI;B!A20T

:$2J) (') L#+"'+'A (') r+5+"'+'A "#<</,4<',. +$$'(4') (4*/<-,'/)')A "#,).-./',. (+
$(/) -<$#2.+,.' K+<-((' 1') $(+,.') "/(.-04') 1+,) (+ 24*-#, .2#$-"+(' '. .'<$424' 1/ <#,1' &
'((') K#2<',. +/))- /,' *2+,1' K+<-((' "#<$2',+,. 3/'(3/') _W *',2') '. ^f WWW ')$J"')
([;D103'0B'X!%%5')**)' %&'% 'F&&$%;#' % !%  %#$%% 5',66)7>

!'(#, `20@0%'0B'N;DB;' ()*E,7A (') (4*/<-,'/)') "#<$2',,',. .2#-) )#/) K+<-((') c
(') 61$+*9)(!)31+1A (') ,!(!$!)31+1 '. (') :+9)*)!(!)31+1% Y?'). 1+,) (') )#/) K+<-((')
1') :+9)*)!(!)31+1 3/' (?#, 2',"#,.2' (') 1'/O .2-5/) 1') [2-K#(-4') '. 1') \41M)+24')A '.
$(/) $+2.-"/(-J2'<',. (') *',2') ,13)&+0! '. 2134$+'#5 3/- 2',K'2<',. ', $(/) 1') 1'/O
')$J"') 3/?#, 4./1-'A $(/)-'/2) ')$J"') 24$+2.-') > .2+0'2) (' <#,1'%

,>)>)>'[;'%2@03D0'SG30DD0

N+ (/U'2,' "/(.-04' +$$+2.-',. > 1'/O )#/)Z')$J"') 5#.+,-3/') 1' (?')$J"' ,13)&+0!
$+").+%N% c (+ (/U'2,' "#<</,' ;,13)&+0!%$+").+<A '. (+ (/U'2,' K+/"-((' 8,13)&+0!%=+*&+"+;%
N') (/U'2,') -))/') 1/ "2#-)'<',. 1' "') 1'/O )#/)Z')$J"') 8,13)&+0!%513)+; #,. 1')
"+2+".J2') -,.'2<41-+-2')%

M%;&&!4!";B!$D'/0' ,13)&+0!%$+").+%N%

d B<52+,"H'<',. cIIIII%%!$'2<+$HM.')%
d !#/) s '<52+,"H'<',. cIII:,*-#)$'2<')%
d Y(+))' cIIIIIIIII%%%E-"#.M(41#,')%
d !#/) s "(+))'IIIIII%%IE-+(M$4.+(')%
d ]212' c I%%%IIIIIII%%%%t#)+(')%
d r+<-(('c%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%r+5+"4')
d !#/)Zr+<-(('c%%%%%%%%%%%%%%%%%%%%%%%%%%%%L+$-(-#,+"4')
d [2-5/c %%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%[2-K#(-4')
d o',2'c %%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%,13)&+0!
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d B)$J"'c%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%,13)&+0!%$+").+%N%

,>)>,>'[0'N2%%;

L+2<- (') ')$J"') 1' 2134$+'#5A (' )/((+ #/ )+-,K#-, 1?B)$+*,' 82-%&!'!(+')#5; '). /,'
')$J"' 5-+,,/'((' > $/-))+,. )M).J<' 2+"-,+-2' ([;SK3$D!05')*+,7 #/ +,,/'(('A )'(#, (')
"#,1-.-#,) 1' <-(-'/ (9$2&&;!/' % !"#$%% 5')**<'='-./0%12034!'0B'[;$2;35',66,7>

M%;&&!4!";B!$D'/0' 2134$+'#5%&!'!(+')#5 N%

d B<52+,"H'<',. cIIIII%!$'2<+$HM.')%

d !#/) s '<52+,"H'<',. cII%%:,*-#)$'2<')%

d Y(+))' cIIIIIIIII%E-"#.M(41#,')%

d !#/) s "(+))' cIIIIII%%E-+(M$4.+(')%

d ]212' cIIIIIIIII%%t#)+(')%

d r+<-(('c%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%r+5+"4')

d !#/)Zr+<-(('c%%%%%%%%%%%%%%%%%%%%%%%%%%L+$-(-#,+"4')

d [2-5/c %%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%\'1M)+24')

d o',2'c %%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%2134$+'#5

d B)$J"'c%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%2134$+'#5%&!'!(+')#5 N%

,>,>'P0&"3!SB!$D'/0&'0&SU"0&

,>,>)>'[;'%2@03D0'SG30DD0

N4*/<-,'/)' .4.2+$(#u1'A +((#*+<'A > $#((-,-)+.-#, ',.#<#$H-(' 8-MV-5' )*O,7A > .-*')
12'))4') '. +)"',1+,.')A .2J) 2+<-K-4')A $#/0+,. +..'-,12' $(/) 1' fW "< 1' H+/.% N')
K'/-((') )#,. .2-K#(-4')A $4.-#(4')A 1',.4') '. </"2#,,4') +/ )#<<'.A #21-,+-2'<',. *(+52')
8K-*/2' ^;%

N') K('/2) )#,. (' $(/) )#/0',. 0-#('..')A $+2K#-) 5('/=.2')A ,#<52'/)') ', *2+$$')
#5(#,*/')A 14$+))+,. (') K'/-((')% N' K2/-. '). /,' *#/))' ,#, 4$-,'/)'A 2'"#/254' ',
)$-2+(' > i Z g .#/2) 1' )$-2') 2',K'2<+,. $(/)-'/2) *2+-,) 1' i > iAV << 1' (#,*A 24,-K#2<')A
(/-)+,.)A ,#<52'/O 1' "#/('/2 D+/,'Z0'21=.2'A (' $#-1) 1'^ WWW *2+-,) '). 1?',0-2#, 1'/O
*2+<<') (J$23K5')*<L7%

N+ 2+"-,' $-0#.+,.'A ', )#( $2#K#,1 '. 5-', 12+-,4A 1')"',1 H+5-./'(('<',. > i < 1'
$2#K#,1'/2% ], 0#-. ,'..'<',. (+ $+2.-' )/$42-'/2' 1' (+ 2+"-,' 1' (+ (/U'2,'A )#, K#2. $-0#.
'. (') *2#))') 2+"-,') )'"#,1+-2')% ], ,#.' +/))-A $+2.+,. 1' (+ $+2.-' )#/.'22+-,' 1/ "#(('.A
1' ,#<52'/)') .-*') 1' 2'<$(+"'<',. ',"#2' )+,) K'/-((')A "'..' $+2.-"/(+2-.4 (/- $'2<'.
1?+..'-,12' '. 1?/.-(-)'2 )+,) "#,"/22',"')A (') 4(4<',.) ,/.2-.-K) '. (?'+/ )-./4) 1+,) (')
"#/"H') $2#K#,1') 1/ )#(% Y') 2+"-,') $#2.',. 1' $'.-.') 'O"2#-))+,"') -)#(4') #/ ',
*2+$$')A )' )#,. 1') ,#1#)-.4) #0#u1') #/ 1?+)$'". *(#5/('/OA 1#,. (+ .+-((' ,' 14$+))'
$+) 1'/O #/ .2#-) << (F R-'W;3$"5')*E<7>

,>,>,>'[0'N2%%;

9$2&&;!/'  % !" #$%%  ()**<7' -,1-3/' 3/' (?')$J"' '). 1-$(#u1' 8i,v ^h; +0'" /, )M).J<'
2+"-,+-2' $-0#.+,.% N' .+/O 1?+((#*+<-' '). 1' (?#212' 1' qWm (M#3!:!5')*+E' %&'%  9$2&&;!/
 !"#$%%  5 )**<7> 9,' $2#.+,12-' <+23/4' "+2+".42-)' (?')$J"' (M#3!:!'  % !"#$%%  5')*+L'  % &'
9$2&&;!/' % !"#$%% 5 )**<7> !'(#, 9$2&&;!/' % !"#$%% ()**<7A (+ $#((-,-)+.-#, '). ,#2<+('<',.
+))/24' $+2 (') +5'-((')% N?+/.#K4"#,1+.-#,A 0+2-+5(' )'(#, (') -,1-0-1/) +/ )-', 1?/,'
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$#$/(+.-#,A '). K+-5('% :(#2) 3/' N;BB;' % !"#$%% '(,6667 -,1-3/' 3/' 1'/O -,)'".') $#((-,-)+.'/2)
1/ !/((+ #,. 4.4 #5)'204) ', n.+(-' & -() #,. /, *2+,1 'KK'. )/2 (+ $2#1/".-#, 1' )'<',"') '. -(
)?+*-. 1?/9)$%51**)=1'+%N-%8*>/9)3+1; '.1??#&1'+%(#5)3+%N'$- %%8:,.H#$H#2-1+';% B, (?+5)',"'
1' $#((-,-)+.'/2)A (' ,#<52' <#M', 1' *#/))') $+2 -,K(#2')"',"' '. (' ,#<52' <#M', 1'
*2+-,') $+2 *#/))' #,. 4.4 241/-.) 2')$'".-0'<',. 1' qfm '. lim% N' $#/2"',.+*' 1'
K4"#,1+.-#, 4.+-. 1' VWm%

N') K#2<') )+/0+*') )' 1-).-,*/',. $+2 ('/2 $#2. $2#).24A (') K#2<') "/(.-04') )#,.
42-*4') c +O' $2-,"-$+( 5-', 12'))4 8VWZ^VW "< 1' (#,*; '. 2+<-K-"+.-#,) (+.42+(') #5(-3/')
$#/0+,. 4*+('2 (?+O' $2-,"-$+(% :(#2) 3/' -./0%12034!89033;:!;5'()*+<7'-,1-3/' 3/' 1+,) (')
$#$/(+.-#,) )$#,.+,4')A -( 'O-).' 1') .M$') > $#2. 12'))4 8+0'" /, -<$#2.+,. +O' #2.H#.2#$';
'. 1') .M$') 2+<$+,.) 8+O' #2.H#.2#$' .2J) 241/-.A 0#-2' $+2K#-) -,'O-).+,.;%

N') K'/-((') ,#, "H+2,/')A )/2 (') 1'/O .M$') 1?+O') 8-./0%12034!890330:!;5')*+<7A
(#,*/'<',. $4.-#(4')A )#,. "#<$#)4') -<$+2-$',,4)% N') K#(-#(') 8i%V O l%V "<;A #0+(') #/
'((-$.-3/')A )#,. </,-') 1?/,' $-(#)-.4 5(+,"H=.2' )/2 (') 5#21) (9$2&&;!/' % !"#$%% 5 )**<7%

N') -,K(#2')"',"')A +O-((+-2') '. > $41#,"/(') 4*+(+,. (+ K'/-((' +O-((+,.'A )#,. ',
*2+$$') )$-"-K#2<') #0#u1') '. +((#,*4') > (+ K2/".-K-"+.-#,% N') K('/2) 8^%VZi "<;A
52-J0'<',. $41#,"/(4') 8K-*/2' i;A )#,. +O-((4') $+2 1') 52+".4') )"+2-'/)') '. $#2.',.
"H+"/,'A > (+ 5+)' 1/ "+(-"'A 1'/O 52+".4#(')% N+ "#2#((' '). *4,42+('<',. 2#/*' 0-K
#/ -,"+2,+. ([;SK3$D!05' )*+,7 #/ 0-#(+"4' <+-) $'/. +/))- Q.2' 5(+,"H'% N') *#/))')A
',.#/24') > (+ 5+)' $+2 /, "+(-"' $'2)-).+,.A )#,. +((#,*4') 8^ > l "< O l%V <<; "#,).-./4')
1?/, > 3/+.2' +2.-"(') )/5#25-"/(+-2')A "#/0'2.) 1?+-*/-((#,) <#/) $(/) #/ <#-,) +23/4)%
N?+2.-"(' )/$42-'/2 '). *4,42+('<',. ).42-('% N') *2+-,) 8i%V O i%V <<;A )#,. 24,-K#2<') #/
#0#u1')% B((') )#,. (/-)+,.')A <+22#, #/ D+/,=.2' > 2+1-"/(' K#2.'<',. )+-((+,. (9$2&&;!/
 !"#$%% 5 )**<'='-./0%12034!'90330:!;5')*+<;%
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@)0#'1%A%B%,!'97!*!0)1%31%*+%*#C1'(1%,13)&+0!%$+").+% -%)*+,*("-./01
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@)0#'1%D%B%,!'97!*!0)1%3#%$#**+%2134$+'#5%&!'!(+')#5% -%)2&$$#3("-.451

,>\>'a3!1!D0'0B'/!&B3!.2B!$D'/0&'0&SU"0&'GB2/!G0&

,>\>)>'[;'%2@03D0'SG30DD0

L(/)-'/2) "H'2"H'/2) )?',.',1',. )/2 (?#2-*-,' 1/ *',2' ,13)&+0! 3/- '). (' w"2#-))+,. K'2.-('x
2'"#/02+,. (') $+M) #/ 24*-#,) +"./'((') 1' [/23/-'A n2+7A n2+,A )/1 1/ Y+/"+)' '. 1/
$#/2.#/2 <41-.'22+,4',% Y') ')$J"') #,. "#,3/-) (?',)'<5(' 1' (+ U#,' <41-.'22+,4',,'
'. (') ).'$$') +0#-)-,+,.') 3/- "#,).-./',. ('/2) U#,') 1' 1-0'2)-K-"+.-#,) $2-,"-$+(' & +/))-
?3$&S03!' % !"#$%"% ()**\7 )-*,+(',. 3/' (+ K(#2' 1') 24*-#,) <41-.'22+,4',,') '). .2J) 2-"H'
', (4*/<-,'/)') '. .#/. $+2.-"/(-J2'<',. 1' "' *',2'%

N#2) 1') "#/2+,.) 1' "#(#,-)+.-#, H/<+-,'A +/ "#/2) 1/ yny
J<'

 )-J"('A '((')
',0+H-))',. 1?+/.2') $+2.-') 1/ <#,1' ,#.+<<',. (') "#,.-,',.) +<42-"+-, '. +/).2+(-',
([0&!D&'0B'[0&!D&5')*O*'='?3$&S03!' % !"#$%% 5')**\'='90%%$D5')**\'='?3$&S03!' % !"#$% >5')**<7%



^B2/0'/2'"$IS$3B0I0DB'/0'A20%A20&'_;3!GBG&'$2'S$S2%;B!$D&'/0'%2@03D0'SG30DD0'(W0/!";1$

&;B!_;'[>7'0B'/0'&2%%;'(X0/K&;32I'"$3$D;3!2I'[>7

il

N') ')$J"') (') $(/) +,"-',,') 1/ *',2' +/2+-',. 4.4 $42',,') $2#5+5('<',.
(-*,'/)') +((#*+<')A (') K#2<') +,,/'((') )' )'2+-',. 1-KK42',"-4') +/ @-#"J,'A -( M + h
> _ <-((-#,) 1?+,,4')A > (?#""+)-#, 1') .2+,)*2'))-#,) <+2-,') 1/ F+))-, @41-.'22+,4',
([0&!D&'0B'[0&!D&5')*O*7%

N+ $(/) 0-'-((' 24K42',"' "#,,/' 1' "/(./2' 1' (+ (/U'2,' "/(.-04' 8,13)&+0!%$+").+ N%;
1+.' 1' ^gWW +,) +0+,. C%Y% ', [/23/-'A )#, 'O.',)-#, ', B/2#$' ,P+ 145/.4 24'(('<',.
3/P+0'" (PB<$-2' 2#<+-, (9$%B$D'  % !"#$%%  5')*O,'='CGD!03'  % !"#$%%  5')**,75 <Q<' )- (')
LH4,-"-',) (P#,. -,.2#1/-.' 1+,) (' F+))-, @41-.'22+,4', #""-1',.+(% B((' )' 24$+,1 ',)/-.'

'. > (+ K-, 1/ yznnn
J<'

 )-J"('A )+ U#,' 1' "/(./2' '). <#,1-+(' (W!"#;2/' % !"#$%% 5')*++7>

E+,) (+ 24*-#, 1/ L2#"H'Z]2-',.A (+ "/(./2' 1' (+ (/U'2,' '). $(/) 3/' <-((4,+-2'% N+
(/U'2,' "2#T.A ', 'KK'.A > (?4.+. )+/0+*' ', n2+, '. 1+,) (') 24*-#,) +0#-)-,+,.') 8:,+.#(-'A
[/27').+,A :K*H+,-).+, '. D/)3/?+/ Y+"H'<-2';' (9$%B$D'  %  !" #$%%  5' )*O,7' = 1') K#/-((')
+2"H4#(#*-3/') 'KK'"./4') ', $+M) \-..-.' #,. 2+<',4 > (+ (/<-J2' 1') 24"-.) -,1-3/+,. 3/'A
$',1+,. .#/. (?H-0'2A (') +,-<+/O 4.+-',. ,#/22-) +0'" 1' (+ (/U'2,'A "#,)-1424' "#<<' /,
+(-<',. 1/ 54.+-( 'O.2Q<'<',. 2-"H'% :,.42-'/2'<',. > ̂ WWW +0+,. C%Y%A (+ (/U'2,' )?4.',1+-.

1+,) .#/. (' ,#21 1' (+ L'2)' 8@'1-';% N+ (/U'2,' 4.+-. +$$24"-4'A 1J) (' znnn
J<'

 )-J"(' +0+,.
C%Y%A 1+,) (+ 0+((4' 1' (?B/$H2+.'& )#/) (+ K#2<' +))M2-',,' +$9+$")A 3/- 2+$$'((' (' U',1
+$91$"A (' $'H(0- +$9+$"%'. (' $'2)' )$=)$"%#/ #$9#$"A (+ $(+,.' K-*/2' 1+,) (+ (-).' 12'))4' $+2
(' D+21-,-'2 1/ <#,+23/' 5+5M(#,-', @42#1+"HZF+(+1+,% N' ,#< +2+<4',A +$9+$"+A1' (+
(/U'2,' $2#/0' 3/?'((' + 1e +/))- Q.2' "/(.-04' +,"-',,'<',. ', !M2-'% E'$/-)A (+ (/U'2,'
,?+ D+<+-) "'))4 1?Q.2' "/(.-04' ', n2+,& )#, ,#< +"./'( M '). $39)$"% (C2K$B'0B'C!.;&&!035
)*EO7>

:/ <Q<' <#<',. #b '((' +..'-*,+-. (?n.+(-'A (+ (/U'2,' ',.+<+-. )+ <+2"H' 0'2) (?').%
[#/. ', )' $2#"/2+,. (') <'-(('/2) )$4"-<',) 1' "H'0+/O -2+,-',) +(#2) .2J) 24$/.4)A (')

YH-,#-) 2'"/'-((+-',. +/ nn
J<'

 )-J"(' +0+,. C%Y% 1') )'<',"') 1' (/U'2,' -2+,-',,'A 3/-
"#,).-./+-. (' $2-,"-$+( K#/22+*' 1#,. )' ,#/22-))+-',. "') "H'0+/O (9$%B$D' % !"#$%% 5')*O,7%
B((' + 4*+('<',. +..'-,. (') #+)-) 1?:K2-3/' 1/ 6#21%

N') :2+5') (/- 1#,,J2',. (' ,#< 1?+*=+*=+%` (' <'-(('/2 1') K#/22+*') a 8+*=+*=+%'). ('
)/$'2(+.-K 1?+*=+A 3/- )-*,-K-' ̀  K#/22+*' a;% N') ')$+*,#() "#,.-,/',. 1?+$$(-3/'2 > (+ (/U'2,'
"' ,#< 1?+*=+*=+%'<$2/,.4 +/O @+/2')& -() (?+$$'((',. $+2K#-) +/))- 5)1*0+% E?+/.2') ,#<)
#,. 4.4 4*+('<',. /.-(-)4) 1+,) (' $+))4A #/ (' )#,. ',"#2' 1+,) (' $24)',.A )/2 (') .'22')

-542-3/')% :/ ynnn
J<'

 )-J"('A (' "4(J52' <41'"-, :5, F+-.H+2A 3/- 4"2-0+-. > @+(+*+A '<$(#-'
(' <#. +2+5' =)$=)$+"A 3/?-( 2+..+"H' +/ ,#< $'2)+, )$=)$"% E' ,#) D#/2)A (') Y+.+(+,) ,#<<',.
(+ (/U'2,' #$1'3+$% (C2K$B'0B'C!.;&&!035')*EO7%

!#/) (?'<$-2' 2#<+-,A (') "#(#,) K-2',. 1') $(+,.+.-#,) 1' (/U'2,' ', B)$+*,'
@42-1-#,+('A 1+,) (+ 24*-#, 1/ (+" 1' N/"'2,' +/ "',.2' 1' (+ !/-))'A +-,)- 3/' 1+,) ('
!/1 1' (+ r2+,"'% n( '). 4*+('<',. $#))-5(' 3/' (+ (/U'2,' +-. 4.4 -,.2#1/-.' ', B)$+*,'
$+2 0+*/') )/""'))-0') > $+2.-2 1' (?:K2-3/' 1/ 6#21A 1+,) (' )-((+*' 1') -,0+)-#,) <+/2')%
N' K+-. 3/' (' 0#"+5(' +2+5' +*=+*=+%+-. .2#/04 12#-. 1' "-.4 1+,) (+ (+,*/' ')$+*,#(' 1'
$24K42',"' +/O <#.) 1?#2-*-,' (+.-,' 513)&+%#/ *#C1'(1%'). /, +2*/<',. ', K+0'/2 1' "'..'
0#-' 1' $4,4.2+.-#, (9$%B$D' % !"#$% 5')*O,7>

E'$/-)A )+ <+2"H' .2-#<$H+('A )#, -,.2#1/".-#, 24/))-' ', :<42-3/' 1/ 6#21A +/

yny
J<'

 )-J"('A + 4.4 (' 145/. 1?/,' 'O$+,)-#, 2+$-1' '. 1' )#, +<4(-#2+.-#, c '((' )?M ').
+"3/-) (' .-.2' 1' E1)(1%31$%&#*"#'1$%=!#''+0F'1$ %% (W;3.%05')**\7%
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N?#2-*-,' 1') ,#<) 3/- #,. 4.4 1#,,4) > (+ (/U'2,' ', r2+,"' 1'<'/2' .2J) #5)"/2'% N+
(/U'2,'A +$$+2/' ', r2+,"' <42-1-#,+(' 0'2) ̂ VVWA K/. 1?+5#21 +$$'(4' ̀  )+-,K#-, a& "' ,#<
+ 4.4 .2+,)$#)4 1'$/-) > /,' +/.2' (4*/<-,'/)' K#/22+*J2'% !#/1+-,'<',. )' <+,-K').',.
*#4$1'(1%', ^Vf^ '. *#C1'(1 ', ^hWW& )+,) +/"/, 1#/.'A "') .'2<') )#,. ', 2+$$#2. +0'"
(' $2#0',S+( *#C1'(!%'. (' $+.#-) <42-1-#,+( *+!#C1'3!A $2#5+5('<',. +/))- +0'" (' "+.+(+,
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"'..' 0+2-4.4 '). +1+$.4' +/O 24*-#,) "H+/1') 1/ !/1 1' (+ r2+,"'A 1' (+2*') 24*-#,)
1?n.+(-'A 1?B)$+*,' #/ 1?:K2-3/' 1/ ,#21% L#2. 42-*4A "#<<' (+ $(/$+2. 1') (/U'2,')A '(('
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'). V > h "<%

N?H'25' 24"#(.4' '). <-)' 1+,) 1') )+"H'.) '. $')'2 +0'" /,' 5+(+,"' 1' $24"-)-#, 8�
i *;$#/2 +0#-2 (' $#-1) K2+-)A (' 2',1'<',. ', <+.-J2' K2+T"H' '). 141/-. +$2J) "#,0'2)-#,
> (?H'".+2'%

C/).' +$2J) "'..' #$42+.-#,A 1') 4"H+,.-((#,) 1' ̂  7* )#,. $2-) )/2 "H+3/' <-"2#Z$+2"'(('
'. <-) > (?4./0' $',1+,. lf H > /,' .'<$42+./2' 1' hW{Y $#/2 +0#-2 (' $#-1) 1' (+ <+.-J2'
)J"H' '. 141/-2' +-,)- (') 2',1'<',.) ', <+.-J2' )J"H' 1' .#/.') (') <-"2#Z$+2"'((')%

!/2 (') <-"2#Z$+2"'((') #b (+ K(#2+-)#, ,?+ $+) +..'-,. (') VW m +/ <#<',. 1' (+ K+/"H'A
,#/) +0#,) (+-))4 (') 1'/O (-*,') 'O.'2,') 8^ '. ^W #/ i '. q; $#/2 $#/0#-2 )/-02' "'
"+2+".J2' & "') (-*,') #,. 4.4 K+/"H4') "H+3/' K#-) 3/' ,#/) +0#,) $(/) 1' VW m 1' K(#2+-)#,
)/2 "') 1'2,-J2')%

\>'[0&'";3;"BU30&'D$BG&

9, "'2.+-, ,#<52' 1' "+2+".J2') "#,"'2,+,.) (+ $24"#"-.4A (+ $2#1/".-#, 8', 0'2. '. ',
<+.-J2' )J"H';A (' "#<$#2.'<',. *4,42+( ', $42-#1' 04*4.+.-0' '. ', 2'$#) ').-0+(A (+
$42',,-.4 '. (+ $HM)-#(#*-' #,. 4.4 ,#.4) (#2) 1' ,#.2' .2+0+-(A +-,)- "') "+2+".J2') #,. 4.4
"H#-)-) ', "#,K#2<-.4 +0'" 1') .2+0+/O )-<-(+-2') 14D> 24+(-)4) & "?'). +-,)- 3/' ,#/) +0#,)
K+-. 24K42',"' > (+ (-..42+./2' "#,)/(.4' )/2 "' )/D'. '. ,#/) +0#,) 2'.',/ (') "+2+".J2')
)/-0+,. c

d r(#2+-)#, c rN 8D#/2;

d2%!03'  %  !" #$%  >' ()**E7' 1+,) /,' 4./1' 1' (+ 0+2-+.-#, *4,4.-3/' 1+,) (' "#<$('O'
,13)&+0!%$+").+ #,. '0+(/4 (' "+2+".J2' K(#2+-)#, '. (?#,. "#,)-1424 "#<<' /, "+2+".J2'
-,1-"+.'/2 1' $24"#"-.4 & $#/2 R;#;%' 0B' g;&&;' ()**O75' 1+,) /,'4./1' "#<$+2+.-0' 1'
3/'(3/') $#$/(+.-#,) (#"+(') 1' (/U'2,' $42',,' ', $24)',"' 1?/, "/(.-0+2 +/).2+(-', 1+,)
(') "#,1-.-#,) 1' (+ @-.-1D+A #,. 2'.',/ (' <Q<' "+2+".J2' $#/2 14.'2<-,'2 (+ $24"#"-.4 1')
$#$/(+.-#,) '. (' <'-(('/2 ).+1' 1' "#/$' & 9$330;D!' % !%  %#$% >'(,66675'1+,) /,' 4./1'
)/2 1') ).+1') <#2$H#(#*-3/') "#1-K-4) $#/2 (?+<4(-#2+.-#, 1' (+ *').-#, 82',1'<',. '.
0+('/2 ,/.2-.-0'; '. (+ 14.'2<-,+.-#, 1' (+ 1+.' 1' "#/$' #/ 1/ $=./2+*' "H'U (+ (/U'2,' '.
(' )/((+A #,. $2-) (' <Q<' "+2+".J2' $+2<- (') "+2+".J2') $H4,#(#*-3/') 3/- 14.'2<-,',.
(+ 1+.' 1' "#/$' #/ 1' $=./2+*' & [$2;B!8 ;I$2"#!'  % !"#$%" %  (,6667 #,. "-.4 "' <Q<'
"+2+".J2' 1+,) /,' 4./1' 3/+,.-.+.-0' 1' 3/'(3/') "+2+".J2') +*2#,#<-3/') "H'U (' )/((+%
M#;;.0D;'(,66)7 + ,#.4 "' "+2+".J2' +K-, 1' "+2+".42-)'2 3/'(3/') 0+2-4.4) -,.2#1/-.') '.
$#$/(+.-#,) +(*42-',,') (/U'2,' "/(.-04% F&&$%;#' % !"#$%% '(,66)7 '. -./0%12034!8[;$2;3' % !
#$%% '(,66,7 #,. /.-(-)4 "' "+2+".J2' $#/2 'O$(-3/'2 (' "#<$#2.'<',. 1' 3/'(3/') $#$/(+.-#,)
)$#,.+,4') 1' )/((+ ', :(*42-'%



^B2/0'/2'"$IS$3B0I0DB'/0'A20%A20&'_;3!GBG&'$2'S$S2%;B!$D&'/0'%2@03D0'SG30DD0'(W0/!";1$

&;B!_;'[>7'0B'/0'&2%%;'(X0/K&;32I'"$3$D;3!2I'[>7

lW

: $+2.-2 1/ $2-,.'<$)A /, )/-0- 1' (+ K(#2+-)#, $#/2 (') .2#-) '))+-) 4.+-. 'KK'"./4 & "'
"+2+".J2' "#22')$#,1 +/ ,#<52' 1' D#/2) 1'$/-) (' $2'<-'2 D+,0-'2 > (+ 1+.' #b VWm 1')
$(+,.) 1' (+ <-"2#Z$+2"'((' #,. K('/2- & 1+,) (' "+) #b (+ "#/$' -,.'20-',. +0+,. (+ K(#2+-)#,
1?/,' <-"2#Z$+2"'((' #, (+-))' 1'/O (-*,') 1' 5#21/2') 1' "'..' 1'2,-J2' 8(-*,' ^ '. ^W #/
i '. q; +K-, 1' )/-0' (' "+2+".J2' '. 1J) (+ K(#2+-)#, 1' "') 1'2,-J2')A '((') )#,. K+/"H4')%
Y' "+2+".J2' '). $2-) /,' K#-) $#/2 "H+3/' "+<$+*,'%

d N+ H+/.'/2 04*4.+.-0' c \z 8"<;

Y' "+2+".J2' '). "#,)-1424 $+2 (+ <+D#2-.4 1') +/.'/2) "#<<' /, 5#, ').-<+.'/2 1/
2',1'<',. '. -,1-"+.'/2 1/ .M$' 1' "#,1/-.' 8K+/"H' #/ $=./2+*'; & +-,)-A V04!;D!'()*+<7A
M#0312!'()**675'-%!.G&' % !%  %#$%"% ()**)75 X;I;/;"#0'0B'9$2&&;/!'()**)75'd2%!03' % !"#$
>'()**E75'9$330;D!' % !"#$% >'(,66675'N2%;&' % !"#$%"% (,66675 M#;;.0D;'(,66)7''.'P0%1;/$
(,66E7'#,. ,#.4 "' "+2+".J2' '. -,1-3/',. )#, -<$#2.+,"' 1+,) .#/. .2+0+-( 1' "+2+".42-)+.-#,
1' 0+2-4.4) #/ 1' $#$/(+.-#,) 1' (?/,' #/ 1') 1'/O ')$J"') 4./1-4') #/ 1' "#<$+2+-)#,
',.2' "') 0+2-4.4) #/ $#$/(+.-#,)%

], + /.-(-)4 /,' 2J*(' *2+1/4' +K-, 1' <')/2'2 "' "+2+".J2'A (' ,#<52' 1' <')/2')
$2-)') '). 1' ̂ h <')/2') $#/2 "H+3/' <-"2#Z$+2"'(('A ̂  <')/2' $#/2 l $(+,.) $2-) +/ H+)+21
)/2 "H+"/,' 1') l (-*,') <41-+,')A "' "+2+".J2' '). 2'('04 D/).' +0+,. "H+3/' "#/$' 8^ > i
D#/2) +0+,.; & #, ').-<' 3/' "') 0+('/2) 2'$24)',.',. (+ H+/.'/2 1' (+ 04*4.+.-#, > (+ "#/$'%

d t',1'<',. ', <+.-J2' 0'2.' c t1.z 8[XH+;

n( 2'$24)',.' (' "+2+".J2' $2-,"-$+( 1+,) .#/. .2+0+-( 1' $2#1/".-#,A "+2 "?'). )/2 (/- 3/' )'
<+,-K').' (') "H+,*'<',.) 3/- +KK'".',. (+ $(+,.'% E+,) (+ <+D#2-.4 1') .2+0+/O "#,)/(.4)
"' "+2+".J2' '). ,#.4A +-,)- #, $'/. "-.'2 (') .2+0+/O 1' X;I;/;"#0'0B'9$2&&;/!'()**)75
Z$1#%;I!' % !"#$%"% ()**L75'M#;;.0D;'(,66)75' 'W;!$3;D;'' %" !"#$%"% ''(,66)75' )/2 (+ (/U'2,'
'. 1' -./0%12034!8[;$2;3' % !"#$%% '(,66,7)/2 (' )/((+%

E+,) ,#.2' .2+0+-( "' "+2+".J2' '). ').-<4 > $+2.-2 1' (+ 24"#(.' 1' (+ 5-#<+))' 1?/,'
)/2K+"' 1' i%l <� 1') <-"2#Z$+2"'((') 85#21/2') 'O"(/');A ',)/-.' "'..' 5-#<+))' '). $')4'A
(' 2',1'<',. 1' "'..' )/2K+"' '). "#,0'2.- $#/2 1#,,'2 (' 2',1'<',. ', <+.-J2' 0'2.' ',
.#,,' $+2 H'".+2'%

d t',1'<',. ', <+.-J2' )J"H' c t1.! 8[XH+;

n( '). +/))- -<$#2.+,. 3/' (' "+2+".J2' $24"41+,. )- "' ,?'). $(/)A "+2 -( '). (-4 1-2'".'<',. > "'
1'2,-'2A "#<<' #, $'/. ').-<'2 (?'KK-"-',"' 1' (?/.-(-)+.-#, 1' (?'+/ > $+2.-2 1/ 2',1'<',. ',
<+.-J2' )J"H'% YH'U (?/,' #/ (') 1'/O ')$J"') 4./1-4')A "' "+2+".J2' + 4.4 <',.-#,,4 1+,)
(+ <+D#2-.4 1') .2+0+/O "#,)/(.4)A $+2<- (')3/'() #, $'/. "-.'2 c V04!;D!'()*+<7A M#0312!
()**675'-%!.G&' % !"#$%"% ()**)75'X;I;/;"#0'0B'9$2&&;/!'()**)75'W;3.0%'()**\75'Z$1#%;I!
 !%  %#$%"% ()**L75'd2%!03' % !"#$% >'()**E75'9$330;D!' % !"#$% >'(,66675  [$I.;3/!' % !"#$% >
(,66675 N2%;&' % !"#$%"% (,66675 ''W;!$3;D;'' %" !"#$%"% ''(,66)75' 'R!/;K'0B'932II03'(,66,;75
-./0%12034!8[;$2;3' % !"#$%% '(,66,7''.'P0%1;/$'(,66E7>

!/2 (+ 24"#(.' 1' (+ 5-#<+))' 0'2.' $24('04' )/2 "H+3/' <-"2#Z$+2"'((' /, 4"H+,.-((#,
1' ^ 7* 8)'(#, (+ 1-)$#,-5-(-.4; '). $2-) '. <-) $',1+,. _iH 1+,) /,' 4./0' > hW{" $#/2
)4"H'2A +$2J) )#2.-' 1' (?4./0' (?4"H+,.-((#, '). $')4 '. > $+2.-2 1' "' $#-1) #, ').-<' ('
2',1'<',. ', <+.-J2' )J"H' ', .#,,' $+2 H'".+2'%

d L#/2"',.+*' 1' <+/0+-)') H'25') c @\ 8m;



M#;S!B30','T'W;BG3!0%'0B'WGB#$/0&

l^

Y' "+2+".J2' ,#/) -,1-3/' (+ )',)-5-(-.4 1') "/(.-0+2) > (?',0+H-))'<',. $+2 (') <+/0+-)')
H'25')A +-,)- N;3S0'  % !"#$%" %  ()**L7'#,. /.-(-)4 "' "+2+".J2' $#/2 ').-<'2 (?'KK-"+"-.4 1'
(?/.-(-)+.-#, 1' "'2.+-,) H'25-"-1') )/2 1') (/U'2,-J2') ', t#/<+,-'%

9,' ').-<+.-#, 0-)/'((' 1/ $#/2"',.+*' 1' <+/0+-)') H'25') '). 'KK'"./4' $+2 1'/O
$'2)#,,') 8.#/D#/2) (') <Q<'); )/2 (?',)'<5(' 1') <-"2#Z$+2"'((')A "'..' ').-<+.-#, + (-'/
D/).' +0+,. (+ "#/$'%

d E#<<+*') "+/)4) $+2 (') <+(+1-') c EYL@

Y' "+2+".J2' ,#/) 2',)'-*,' )/2 (+ )',)-5-(-.4 1') "/(.-0+2) +/O 1-KK42',.) $+2+)-.') '.
<+(+1-')%

b!D"0%%!' % !"#$%% '(,6667'#,. /.-(-)4 /,' 4"H'((' $#/2 ').-<'2 (' 1'*24 1?-,K').+.-#, 1')
$(+,.) 1' (/U'2,' 1+,) /,' 4./1' )/2 (+ 24)-).+,"' 1' (+ (/U'2,' > (+ $#/22-./2' 2+"-,+-2'
"+/)4' $+2 /, "H+<$-*,#,A /97+(!54&1$% :-,)-A $#/2 "' "+2+".J2' ').-<4 0-)/'(('<',.A >
(+ 0'-((' 1' "H+3/' K+/"H'A #, + +1#$.4 /,' 4"H'((' +((+,. 1' W > q )'(#, (?-<$#2.+,"' 1')
14*=.) ',*',124) $+2 (') +..+3/') 1') $+2+)-.') '. <+(+1-') )/2 "H+3/' <-"2#Z$+2"'((' &
+/))- W )-*,-K-'+/"/, 14*=. )/2 (') $(+,.) '. q -,1-3/' /,' <#2. "#<$(J.' 1') $(+,.)%

d E',)-.4 1' $'/$('<',. $+2 (-*,' c 6LN 8m;

], $'/. ').-<'2 (+ $42',,-.4 1') "/(.-0+2) ', /.-(-)+,. "' "+2+".J2'A "+2 -( '). "#,)-1424
"#<<' /, 5#, -,1-"+.'/2 1' (+ )/20-' 1') $(+,.)%

N2%;&' % !"#$%"% (,6667' (?+ /.-(-)4 1+,) /,' 4./1' )/2 (' "M"(' 1/ )/((+ '. (') 2'(+.-#,)
',.2' (+ 1',)-.4 1' $'/$('<',.A (+ H+/.'/2 1' 04*4.+.-#,A (' 2',1'<',. '. (+ 24$+2.-.-#, 1'
(+ 5-#<+))' & 1' ('/2 "R.4 W0@D!' % !"#$%"% ()***75' '[%$_03;&'(,66)7' '.P0%1;/$'(,66E7'(?#,.
/.-(-)4 $#/2 (+ (/U'2,'A (') $2'<-'2) 1+,) /,' 4./1' )/2 (+ "/(./2' 1' (+ (/U'2,' 8 %,13)&+0!
$+").+%  N%; -22-*/4' 1+,) (+ 24*-#, <41-.'22+,4',,' 8(' "+) 1' (+ z+((4' 1' }(�B52'}; '. ('
1'2,-'2 1+,) /,' 4./1' )/2 @-'(*+) 8/, .M$' 1' (/U'2,' )$#,.+,4 ', B)$+*,';%

L#/2 ,' $+) )' .2#<$'2 (#2) 1') 1-KK42',.) "#<$.+*')A -( 4.+-. ,4"'))+-2' 1' <'..2' ',
$(+"' 1') 2'$J2') 3/- 14(-<-.',. (') VW"< 1/ <-(-'/ 1' "H+"/,' 1') h (-*,') <41-+,') 1'
"H+3/' <-"2#Z$+2"'(('A )/2 (')3/'((') )' K+-)+-. (' "#<$.+*' 1') $-'1)A +-,)- #, #5.',+-.
/,' <#M',,' 1/ ,#<52' 1' $-'1)XVW "< $#/2 "H+3/' <-"2#Z$+2"'(('%

Y'..' ,#.+.-#, 4.+-. 24+(-)4' (+ $2'<-J2' K#-) +/ $2-,.'<$) 1' (+ $2'<-J2' +,,4'A $#/2
(') .2#-) '))+-)A +K-, 1' 14.'2<-,'2 (' ,#<52' 1' $(+,.) -,-.-+( '. +0+,. '. +$2J) (+ $42-#1'
1' )4"H'2'))'A +K-, 1?').-<'2 (' .+/O 1' <#2.+(-.4 ').-0+(' & "') 1#,,4') )#,. "#,0'2.-') ',
$#/2"',.+*' '. "' ', 4.+5(-))+,. (' 2+$$#2. ',.2' (' ,#<52' 1' $(+,.) > "H+3/' "#<$.+*'
'. (' ,#<52' 1' $(+,.) -,-.-+(%

d N' 2'"#/02'<',. <#M', 1' (+ (-*,' c tBY 8m;

L#/2 "' "+2+".J2' ,#/) +0#,) "#<<',"4 > ').-<'2 (' $#/2"',.+*' 1' 2'"#/02'<',.
$#/2 "H+"/,' 1') 1-O (-*,') 3/- K#2<' (+ <-"2#Z$+2"'(('A $+2 (+ )/-.' /,' <#M',,' $#/2
(?',)'<5(' 1' (+ <-"2#Z$+2"'((' 4.+-. .-24'% Y') ').-<+.-#,) 1/ 2'"#/02'<',. )/2 (') (-*,')
,#/) $'2<'..2#,. 1' )/-02' (?40#(/.-#, 1' (+ )/2K+"' "#/0'2.' $+2 (' "/(.-0+2 > (?-,.42-'/2' 1'
(+ <-"2#Z$+2"'(('%

b$%;!30'()**<7'+ /.-(-)4 "' "+2+".J2' 1+,) 1') 4./1') )/2 (') *2+<-,4') K#/22+*J2')
$42',,') +K-, 1' )/20'-(('2 (+ <#2.+(-.4 1') $(+,.) (' (#,* 1') "M"(') 1' ).2'))%

d N+ )4,')"',"' 1?4.4 c !B6 8m;



^B2/0'/2'"$IS$3B0I0DB'/0'A20%A20&'_;3!GBG&'$2'S$S2%;B!$D&'/0'%2@03D0'SG30DD0'(W0/!";1$

&;B!_;'[>7'0B'/0'&2%%;'(X0/K&;32I'"$3$D;3!2I'[>7

li

E') ').-<+.-#,) 0-)/'((') 1') $#/2"',.+*') 1' K'/-((') 0'2.') )/2 "H+3/' <-"2#Z$+2"'(('
)#,. 'KK'"./4') ', .2#-) K#-)A )/-0+,. (' ).2')) HM12-3/'A '((') #,. (-'/ ', 145/.A $('-, '. +$2J)
)4"H'2'))' ').-0+('A "'(+ $+2 (') 1'/O <Q<') $'2)#,,')%

Y' "+2+".J2' ,#/) -,K#2<' )/2 (+ 1#2<+,"' ').-0+(' "H'U (') *2+<-,4') K#/22+*J2')
$42',,') '. ,#/) +0#,) 0#/(/ 0#-2 )?-( $'/. )?+$$(-3/'2 $#/2 (') 1'/O ')$J"') 1'
(4*/<-,'/)') 4./1-4')%

d N' 2+.-# ',.2' @+.-J2' 0'2.' @+.-J2' )J"H' c tz!

Y#<<' (' "+2+".J2' $24"41',.A (' 2+.-# <+.-J2' 0'2.' <+.-J2' )J"H' ,#/) -,1-3/' ('
"#<$#2.'<',. 1') 1-KK42',.) "/(.-0+2) 1/2+,. (+ $42-#1' 1' )4"H'2'))'A +-,)- (+ $2#$#2.-#,
1' .-))/) 2').4) 0'2.) '. 1') .-))/) )4,')"',.) 4.+-. 14.'2<-,4' & $#/2 "'(+A ', $42-#1'
1' )J"H'2'))'A .2#-) $24(J0'<',.) 8145/.A $('-, '. K-, 1' (+ $42-#1' ').-0+('; 1' V .-*')
2'$24)',.+.-0') $+2 <-"2# $+2"'((' #,. 4.4 'KK'"./4) & )/2 "H+"/,' 1') V .-*') #, )4$+2' (')
.-))/) 0'2.) 1') .-))/) )4,')"',.)A '. +$2J) $+))+*' 1') 1'/O K2+".-#,) > (?4./0' $',1+,.
lfH > /,' .'<$42+./2' 1' hW{Y #, (') $J)'% : $+2.-2 1' "') $#-1)A (' 2+.-# '). 4.+5(- )'(#,
(+ K#2</(' )/-0+,.' c 8WN'e'WNhWb7 O ^WW & 8@z c $#-1) 1' (+ $+2.-' 0'2.' '. @! c $#-1)
1' (+ $+2.-' )J"H';%

d [','/2 ', '+/ 1+,) (') #2*+,') )/20-0+,.) c [B]! 8m;

N') $24(J0'<',.) $#/2 "' "+2+".J2' )#,. 'KK'"./4) ', <Q<' .'<$) 3/' $#/2 (' 2+.-# ',.2'
(+ <+.-J2' 0'2.' '. )J"H'A "+2 "' "+2+".J2' ,#/) -,1-3/' +/))- (' "#<$#2.'<',. 1') "/(.-0+2)
', $42-#1' ').-0+(' 8)J"H';A & $#/2 "' K+-2'A 1'/O $(+,.) )#,. 14.'224) $#/2 "H+3/' <-"2#Z
$+2"'((' '. /,' <')/2' 1' (+ .','/2 ', '+/ 1+,) (+ "#/2#,,' 5+)+(' -,"(/+,. (') 5#/2*'#,)
'). 24+(-)4'A ', $24('0+,. (+ "#/2#,,' 5+)+(' 3/' ,#/) $')#,) .#/. 1' )/-.' $#/2 +0#-2 ('
$#-1) K2+-) 8<-)' 1+,) 1') ./5') B$',1#2$H' D/).' +$2J) 1-))'".-#,;A $+2 (+ )/-.' (' $#-1)
)'" '). #5.',/ +$2J) $+))+*' > (?4./0' $',1+,. lf H > /,' .'<$42+./2' 1' hW{ Y%

N' "+2+".J2' '). 'O$2-<4 ', $#/2"',.+*' )'(#, (+ K#2</(' )/-0+,.' c

V^aN'i'(?J'j'?N'e'?J7'c')66

8Lr c $#-1) K2+-) 1' (+ "#/2#,,'A L! c $#-1) )'" 1' (+ "#/2#,,';%

b$%;!30'()**<7'(?+ "-.4 '. (' "#,)-1J2' "#<<' /, 5#, -,1-"' 1' 0-+5-(-.4 1') $(+,.) "H'U
(') $#$/(+.-#,) 1' E+".M('

d N+ .'<$42+./2' 1/ "#/0'2. 04*4.+( c [Yz 8{Y;

Y' "+2+".J2' ,#/) -,K#2<' )/2 (' 1'*24 1' ).2')) 1' (+ $(+,.' '. $#/2 (' <')/2'2 ,#/) +0#,)
/.-(-)4 (' ?!&B$%0B'k'!D43;'3$210 3/- ,#/) -,1-3/' (+ .'<$42+./2' -,).+,.+,4<',.% 6#/) +0#,)
$2-) .2#-) <')/2') $+2 <-"2#Z$+2"'((' $#/2 #5.',-2 /,' <#M',,' 2'$24)',.+.-0'% [#/.') (')
<')/2') #,. 4.4 24+(-)4') (' <Q<' D#/2 '. 1+,) (') <Q<' "#,1-.-#,)A "'(+ ', 40-.+,. (')
D#/2,4') 0',.4') #/ > .'<$) "#/0'2. '. +0'" /, 4"+2. .'<$#2'( (' $(/) 241/-. $#))-5('%

d N+ 24)-).+,"' ).#<+.-3/' 1') K'/-((') c tB! 8)X"<;

b$%;!30'()**<7'+ <')/24 (' <Q<' $+2+<J.2' +K-, 1?40+(/'2 (?4.+. HM12-3/' 1') K'/-((') 1+,)
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1-KK42',.); '. (?/,-.4 1' <')/2' 4.+-. (+ )'"#,1' $+2 "',.-<J.2' 8)X"<;%



M#;S!B30','T'W;BG3!0%'0B'WGB#$/0&

lg

d
^44!"!0D"0'/]2B!%!&;B!$D'/0'%]0;2'T'^l^'(Y1'WNeI '

\
' 7

E+,) ,#.2' 4./1' "' "+2+".J2' '). (?/, 1') $(/) -<$#2.+,. 0/ (' <+,3/' 1' 2'))#/2"')
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6+05"DD7"8"9,&+,:+1'" !"#,"2,$:!$&" !"*?0?:,:+1'

.2!%"#!/".$#:+*,&/" !"O$##,"<"#," !$H+43!".1$)!5

0>(+'30'5'3%('3(7'&%(9+0%7>(



4%.0'(0.(125#2&%'5'3%(0'(6.'/6.'-(7"&$,%,-(2.(#2#./"%$23-(0'(/.8'&3'(#,&'33'(9:'0$1";2

-"%$7"(<=>('%(0'(-.//"(9?'0@-"&.5(12&23"&$.5(<=>

NOM

[$/5&)-&+,+/5'7'()'*&+,-.&+'6$%*+?'(+'6%(5-3)&'F*)&6-)'9$//+'%/'5&.1'4$/'&+/9+,+/5')3+6
RMJNOO'5VD)'+5'1+'6()11+'+/'9+%G-.,+'*$1-5-$/'P%15+'9+&&-.&+'(+'6%(5-3)&'e2g5)(-+':%-'1+,4(+
U5&+'(+'*(%1'*&$9%65-8'*)&,-'(+1':%)5&+'6%(5-3)&1?'6)&')3+6'1+1'RNJO;"'5VD)'<n-CJ'NNB>?'-('*&$9%-5
)%5)/5' 1-/$/',-+%G' :%+' (+1',+-((+%&1' 6%(5-3)&1' 9+' (%=+&/+' H' 6+*+/9)/5?' (+1' 9+%G' )%5&+1
6%(5-3)&1'd&-,)(9-'+5'g&*-/)'9$//+/5'9+1'&+/9+,+/51'8)-4(+1')3+6'&+1*+65-3+,+/5';JR; '5V
D)'9+',)5-.&+'3+&5+'*$%&' (+'*&+,-+&'+5';JBR!'5VD)'*$%&' (+'1+6$/9',)(C&0' (+%&'*&$9%65-$/
)**&06-)4(+'+/'*&+,-.&+')//0+'<*(%1'9+'NN'5VD)'*$%&'6D)6%/>

K2)/)(X1+'9+'()'3)&-)/6+'/+',$/5&+'*)1'9+'9-880&+/6+1'1-C/-8-6)5-3+1'+/5&+1'(+1'6%(5-3)&1
5+1501J

'>(+'30'5'3%('3(5"%$X&'(-X1!'(9+0%->

#$%&'6+'6)&)65.&+?'(+'6%(5-3)&'F*)&6-)'*)11+'+/'5U5+'+5'+/&+C-15&+'%/'&+/9+,+/5'9+'OJBR"'5V
D)'1%-3-'*)&'(+'6%(5-3)&'e2g5)(-+')3+6'OJ O@'5VD)'9+',)5-.&+'1.6D+'<n-CJ'NN!>?'+5'7'(2-,)C+'9%
6)&)65.&+'*&0609+/5?'(+1'9+%G')%5&+1'6%(5-3)&1'9$//+/5'9+1'&+/9+,+/51'8)-4(+1?'6)&'d&-,)(9-
*&$9%-5'NJ!!B'5VD)'9+',)5-.&+'1.6D+')($&1':%+'g&*-/)'/+'9$//+':%+'NJB;@'5VD)'H',)(C&0'6+1
9-880&+/6+1'$41+&30+1'1%&'(+'&+/9+,+/5'(2)/)(X1+'9+'()'3)&-)/6+'/+'&03.(+'*)1'9+'9-880&+/6+1
1-C/-8-6)5-3+1'+/5&+1'(+1':%)5&+'6%(5-3)&1'05%9-01J

D>(Y2.&1'3%";'(0'(&'12.7&'5'3%(9+'1>

#)11)/5'9+'@@'S'+/'*&+,-.&+'6$%*+'<)//0+'92-/15)(()5-$/>'7'B"J!@'S'*$%&'6+55+'6$%*+?
1+%('(+'6%(5-3)&'F*)&6-)'6$//)]5'%/+')%C,+/5)5-$/'9%'*$%&6+/5)C+'9+'&+6$%3&+,+/5'+/'6+55+
9+%G-.,+')//0+?'6)&'*$%&'(+'&+15+'9+1'6%(5-3)&1'(+1'3)(+%&1'+/&+C-15&0+1'*$%&'6+55+'6$%*+
1$/5'/+55+,+/5'*(%1'8)-4(+1':%+'6+((+1'9+'()'*&+,-.&+'6$%*+'H')-/1-'*$%&'(+'6%(5-3)&'e2g5)(-+'(+1
(-C/+1'9+1',-6&$A*)&6+((+1'1$/5'&+6$%3+&5+1'7'BOJ!@'S'?')($&1':%+'6D+='g&*-/)'(+'*$%&6+/5)C+
+15'9+'@NJR@'S'+5'+/8-/'$/'+/&+C-15&+' NJR@'S'9+'&+6$%3&+,+/5'*$%&'(+'6%(5-3)&'d&-,)(9-
<n-CJ'NN">J

6+05"DD>"8"9,&+,:+1'" !"#,")&1 $.:+1'" !"3,:+4&!

*!&:!".2!%"#!/".$#:+*,&/" !"O$##,"<"#," !$H+43!".1$)!5



 !"#$%&'()(*(+,-./%"%-('%(0$-1.--$23

NON

6+05"DD@"8"9,&+,:+1'" !"#,")&1 $.:+1'" !"3,:+4&!

/4.2!".2!%"#!/".$#:+*,&/" !"O$##,"<"#," !$H+43!".1$)!5

6+05"DDB"8"9,&+,:+1'" $")1$&.!':,0!" !"&!.1$*&!3!':

.2!%"#!/".$#:+*,&/" !"O$##,"<"#," !$H+43!".1$)!5

J=)=)=(P&2$-$X5'(12.#'

#$%&' 6+55+' 9+&/-.&+' 6$%*+?' 1%-5+' 7' ()' 9-1*)&-5-$/' 9+1' *()/51' 9+' 1-G' ,-6&$A*)&6+((+1' (+1
9$//0+1' &+6%+-((-+1'/2$/5'*)1'1%4-92)/)(X1+'9+' ()'3)&-)/6+'3%+' (+',)/:%+' -,*$&5)/5'9+
9$//0+1J

">(a/2&"$-23(

F%-5+7'%/+'9-1*)&-5-$/'9+1'*()/51'1%&':%+(:%+1',-6&$A*)&6+((+1'+5'7'%/+'&+*$%11+'5&.1'8)-4(+
9+1'*()/51'&+15)/51'1%&'92)%5&+1',-6&$A*)&6+((+1'H'9+1'*-+91'6D05-81'*&01+/5)-+/5':%+(:%+1
8(+%&1',)-1'&)*-9+,+/5'+((+1'1+'1$/5'9+1106D0+1?'(+'1%-3-'9+'6+'6)&)65.&+')'050'8)-5'1%&' 
,-6&$A*)&6+((+1'*$%&'6+()'$/'/2)'*)1'8)-5'92)/)(X1+'15)5-15-:%+?',)-1'(+1'9$//0+1'$45+/%+1
-/9-:%+/5'%/+'3)&-)4-(-50'+/5&+'(+1'6%(5-3)&1'+/'6+55+'9+%G-.,+')//0+?'6)&'(+'6%(5-3)&'F*)&6-)
,$/5&+' %/+' *&06$6-50' /+55+' *)&' &)**$&5' )%G' )%5&+1' 6%(5-3)&1?' -(' 8(+%&-5' +/' NN"' P$%&1' <)%



4%.0'(0.(125#2&%'5'3%(0'(6.'/6.'-(7"&$,%,-(2.(#2#./"%$23-(0'(/.8'&3'(#,&'33'(9:'0$1";2

-"%$7"(<=>('%(0'(-.//"(9?'0@-"&.5(12&23"&$.5(<=>

NOR

MNVMNVRMMB'7'@MS'9+'8($&)-1$/>?')($&1':%+'e2g5)(-+'+15' -/5+&,09-)-&+'6)&' -(' 8(+%&-5' "' P$%&1
)*&.1'(+'*&+,-+&'6%(5-3)&'+5'(+1'9+%G')%5&+1'1$/5'5)&9-81'+5'8(+%&-11+/5'B'P$%&1'*(%1'5)&9J

C>(Y2.&1'3%";'(0'(5".7"$-'-(!'&C'-(9:?>(

E/'6$/15)5+' :%+' (+1' *$%&6+/5)C+1' 9+',)%3)-1+' D+&4+1' 9-,-/%+/5' 9+' *(%1' +/' *(%1?' 6)&
()',$X+//+'9+1'6%(5-3)&1'*)11+'9+'@'S'+/'*&+,-.&+'6$%*+'7'NJ@;'S'+/'1+6$/9+'6$%*+
*$%&')55+-/9&+'MJ;B'S'*$%&'6+55+'5&$-1-.,+'+5'9+&/-.&+'6$%*+'H'(+1'3)(+%&1'+/&+C-15&0+1'1$/5
&+1*+65-3+,+/5'9+'MJBR'S'*$%&'e2g5)(-+?'MJ!@'S'*$%&'g&*-/)?'N'S'*$%&'F*)&6-)'+5'+/'8-/'NJ@
*$%&'d&-,)(9-J

1>(A255";'(1".-,(#"&(5"/"0$'-(2.(#"&"-$%'-(9A :Y>(

[$/5&)-&+,+/5' )%' 6)&)65.&+' *&0609+/5?' (+1' 6%(5-3)&1' 1+,4(+/5' 9+' *(%1' +/' *(%1' 5$%6D01
*)1' (+1',)()9-+1' +5' *)&)1-5+1?' 6)&' ()',$X+//+'9+' (2+11)-' )%C,+/5+' 92%/+' 6$%*+'7' %/+
)%5&+?' *)11)/5' 9+' MJBR' +/' *&+,-.&+' 6$%*+' 7' RJMB' *$%&' ()' 9+%G-.,+' 6$%*+' *$%&' 8-/-&' 7
OJ" ' H' (+'6$,*$&5+,+/5'9+1'6%(5-3)&1'3-1A7A3-1'9+1',)()9-+1'+5'*)&)1-5+1'6D)/C+'7'6+55+
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92+15-,)5-$/?'9+',U,+'*$%&'(+1'9+%G'6%(5-3)&1'e2g5)(-+')3+6' J"!'+5'g&*-/)')3+6'OJBR'H'1+%(
(+'6%(5-3)&'d&-,)(9-'C)&9+'()',U,+'3)(+%&'+/&+C-15&0+'($&1'9+'()'6$%*+'*&0609+/5+'<RJR@>J

0>(?".%'.&(0'(7,;,%"%$23(9?P>(

(+1'3)(+%&1'+/&+C-15&0+1($&1'9+'6+55+'9+&/-.&+'6$%*+'1$/5',$-/1' -,*$&5)/5+1'1%-5+'7'%/+
6&$-11)/6+'30C05)5-8'&09%-5+'7'6)%1+'9+'(2)**)&-5-$/'9+'()'106D+&+11+'9%&)/5'6+55+'*0&-$9+'H
(+1'D)%5+%&1'9+1'6%(5-3)&1'3)&-+/5'9+'R@JRR'6D+=' g&*-/)' (+'6%(5-3)&' (+'*(%1')88+650'*)&' (+1
6$/9-5-$/1'6(-,)5-:%+1?'7'O;JB!'6,'6D+='e2g5)(-+':%-'*&01+/5+'()'3)(+%&'()'*(%1'0(+30+'H'(+1
9+%G')%5&+1'6%(5-3)&1'9$//+/5'9+1'D)%5+%&1'*&+1:%+'1-,-()-&+1')3+6'&+1*+65-3+,+/5'O"J"O
+5'O"JN!'6,'*$%&'d&-,)(9-'+5'F*)&6-)?'()',$X+//+'+15'9+'O@J !'6,J

6+05"DDB"8"9,&+,:+1'" !"#,"F#1&,+/1'".2!%"#!/

.$#:+*,&/" !"O$##,"<"#,":&1+/+43!".1$)!".1$)!5



 !"#$%&'()(*(+,-./%"%-('%(0$-1.--$23

NOO

6+05"DDC"8"9,&+,:+1'" $")1$&.!':,0!" !"3,$*,+/!/

2!&;!/".2!%"#!/".$#:+*,&/" !"O$##,"<"#,":&1+/+43!".1$)!5

6+05"DIE"8"9,&+,:+1'" $" 133,0!".,$/?"),&"#!/"3,#, +!/
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6+05"DID"8"9,&+,:+1'" !"#,"2,$:!$&" !"*?0?:,:+1'
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4%.0'(0.(125#2&%'5'3%(0'(6.'/6.'-(7"&$,%,-(2.(#2#./"%$23-(0'(/.8'&3'(#,&'33'(9:'0$1";2

-"%$7"(<=>('%(0'(-.//"(9?'0@-"&.5(12&23"&$.5(<=>

NO 

K+'6%(5-3)&'e2g5)(-+'9+,+%&+'+/'*&+,-.&+'*$1-5-$/'+/'*&$9%-1)/5'NMJ!  '5VD)'9+',)5-.&+'3+&5+?
-('+15'1%-3-'*)&'F*)&6-)')3+6'%/'&+/9+,+/5'+/',)5-.&+'3+&5+'9+'@J!""'5VD)?')($&1':%+' (+1
9+%G')%5&+1'6%(5-3)&1'*&$9%-1+/5,$-/1')3+6'1+%(+,+/5'RJ"B!'5VD)'*$%&'g&*-/)':%-'1+'6()11+
+/')3)/5'9+&/-.&+'*$1-5-$/?'+5'd&-,)(9-':%-/+'*&$9%-5':%+'NJM@'5VD)'9+',)5-.&+'3+&5+?')-/1-
-('+15'(+'6%(5-3)&':%-'9$//+'(+',$-/1'92D+&4+'3+&5+J'E/&+,)&:%+':%+'6+'6()11+,+/5'+15'(+
,U,+':%+'6+(%-'9+'()'6$%*+'*&0609+/5+?'+5':%+'6+1'*&$9%65-$/1'1$/5'(+1'*(%1'8)-4(+1'*$%&
6+5'+11)-'9+'F%(()J

D>(+'30'5'3%('3(5"%$X&'(-X1!'(9+0%->

w'(2-,)C+'9%'6)&)65.&+'*&0609+/5?'(+'&+/9+,+/5'+/',)5-.&+'1.6D+'*$%&'6+55+'6$%*+'+15'*(%1
8)-4(+?'6)&'(+1'3)(+%&1'/2)55+-C/+/5'*)1'N'5VD)'H'F*)&6-)?'(+',+-((+%&'6%(5-3)&'*$%&'6+55+'6$%*+?
/+'9$//+':%+'MJ;M '5VD)'9+',)5-.&+'1.6D+?'-('+15'1%-3-'&+1*+65-3+,+/5'*)&'g&*-/)')3+6'MJ!@ 
5VD)'+5'e2g5)(-+')3+6'MJB"B'5VD)'+5'(+'6%(5-3)&'(+',$-/1'*&$9%65-8'+15'd&-,)(9-')3+6'MJR!;'5VD)J

6+05"DII"8"9,&+,:+1'" !"#,")&1 $.:+1'"!'"3,:+4&!
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.$#:+*,&/" !"O$##,"<"#,":&1+/+43!".1$)!",*!."#!/"0&1$)!/"213104'!/5

A$-1.--$23



 !"#$%&'()(*(+,-./%"%-('%(0$-1.--$23

NO@

^/'9+%G-.,+')//0+?'9+%G'6$%*+1'$/5'050'&0)(-10+1?'()'*&+,-.&+')%'904%5'9%'*&-/5+,*1'<NB
,)&1>'+5'()'1+6$/9+')%'904%5'9+'(2050'<RO'P%-/>?'6+6-'C&f6+'7'%/+',+-((+%&+'&0*)&5-5-$/'9+1
*(%-+1?'6)&'+((+1'1Z05)(+/5'9%',$-1'9+'1+*5+,4&+')%',$-1'9+',)-J

#$%&'6+55+'9+%G-.,+')//0+'(+'6%(5-3)&'F*)&6-)'1+'9-15-/C%+'+/'1+',$/5&)/5'5&.1'*&06$6+?
6)&'-('8(+%&-5'7'NN"'P$%&1'7'*)&5-&'9%'*&+,-+&'P)/3-+&?')($&1':%+'(+1')%5&+1'6%(5-3)&1'/+'8(+%&-11+/5
:%+'  "' $%' @ ' P$%&1' )*&.1' H' 6+1' 6%(5-3)&1' 1+,4(+/5' 5)&9-81J' <"#'@&23$'( 9JKQE>( 1-C/)(+
/$5),,+/5':%+'(+'F%(()'8(+%&-5'+/',)&1'+5',%&-5'+/')3&-('H'(+1'*$*%()5-$/1'($6)(+1'05%9-0+1*)&
f--2/"!('" !"#$%"'(9EFFJ>'+5'BC0'/;.'&D$_<"2."&('" !"#$%"'(9EFFE>(,$/5&+/5'%/+'8($&)-1$/'*(%1
*&06$6+':%+'/$1'6%(5-3)&1'H'(I2&&'"3$(('"" !"#$%""'((9EFF)>('1-C/)(+/5':%+'*)&8$-1'(+1'6%(5-3)&1'9+
F%(()'8(+%&-11+/5'*(%1'5)&9'+/'9+%G-.,+')//0+'<N@'P$%&1'9+'9-880&+/6+>J'f--2/"!('%(N"!$"2.$
9EFFQ>( -/9-:%+/5':%+':%+(:%+1'6)&)65.&+1'*D0/$($C-:%+1'1$/5'+/'&+()5-$/1')3+6'6+&5)-/1
8)65+%&1'<)(5-5%9+?'*(%3-$,05&-+>'9+'(2+/3-&$//+,+/5'92$&-C-/+'9+1'*$*%()5-$/1'9+'F%(()J

[$/6+&/)/5' (2+/3)D-11+,+/5'*)&' (+1',)%3)-1+1'D+&4+1?'6$/5&)-&+,+/5'7' ()'*&+,-.&+
)//0+' (+1' *$%&6+/5)C+1' 1$/5' 9+' *(%1' +/' *(%1' 8)-4(+1?' 1%-5+' 7' %/+' 4$//+' &+*&-1+' 9+
30C05)5-$/':%-'+,*U6D+'%/+'(+30+'9+1')93+/5-6+1'+5'7'(2+88+5'9+1'6$%*+1':%-'901)3)/5)C+
(+1',)%3)-1+1'D+&4+1H'*$%&'(+1',)()9-+1'+5'*)&)1-5+1?'$/'&+,)&:%+':%+'(+1'*()/51'1$/5'*(%1
1+/1-4(+1'+/'8-/'9+'6X6(+'<()'9+%G-.,+'6$%*+>?',)-1'(+1'90Cf51'+/&+C-15&01'/+'1$/5'*)1'5&.1
-,*$&5)/51'*)&'&)**$&5'7'6+%G'$41+&301'1%&'(%=+&/+J

e+1'D)%5+%&1'*(%1' -,*$&5)/5+1'1$/5'+/&+C-15&0+1'($&1'9+'()'*&+,-.&+'6$%*+'9+'6+55+
9+%G-.,+' )//0+?' )($&1' :%2+/' 9+%G-.,+' &+*$%11+' (+1' *()/51' /+' 1+' 903+($**+/5' *)1
)11+='*$%&'0C)(+&' (+1'3)(+%&1'$45+/%+1' ($&1'9+' ()'6$%*+'*&0609+/5' H' (+1',$X+//+1'9+1
9+%G' 6$%*+1' 1$/5' &+1*+65-3+,+/5'  RJOB' +5' O@J !' 6,?' 6+1' 3)(+%&1' 1$/5' 1%*0&-+%&+17
6+((+1' 1-C/)(0+1'*)&'92)%5&+1')%5+%&1' H' 1%&'9+1'*$*%()5-$/1'1*$/5)/0+1'9+'F%(()' +'" /+:$?
BC0'/;.'&D$_I'&&'Z$"( 9JKQR>' )' $45+/%' %/+' ,$X+//+' 9+' ONJ"' 6,' *$%&' ()' D)%5+%&' 9+
30C05)5-$/'+5'BC0'/;.'&D$_<"2."&('" !"#$%"'(9EFFE>($/5'+/&+C-15&0'%/+'D)%5+%&',$X+//+'9+
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d&f6+'7'%/'4$/'903+($**+,+/5'30C05)5-8'7'()'8-/'9+'(2D-3+&'+5'904%5'9%'*&-/5+,*1?'9+1
&+/9+,+/51' +/',)5-.&+' 3+&5+' )11+=' 0(+3011$/5' $45+/%1' *$%&' 9+%G' 9+1' :%)5&+' 6%(5-3)&1
5+1501?'7'1)3$-&'e2g5)(-+'+5'F*)&6-)')3+6'*(%1'9+'RM'5VD)'6D)6%/J'g('8)%5'/$5+&':%2+/'9+%G-.,+
)//0+?' <"#'@&23$'( 9JKQE>( -/9-:%+' :%+' ()' &+*$%11+' *&06$6+' 9%' F%(()' 7' (2)%5$,/+' +15
)**&06-0+' +5' :%2-(9$//+' )%' *&-/5+,*1' %/+' 30C05)5-$/' )4$/9)/5+' 9$/5' ()' 4$//+' 3)(+%&
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