
 !"#$#%#&'(#$)!(*&+,-)!).$/%0&123*&4(--(56
 !"#$%$&%'($%)$%*+,-.$&./0&%)(%1/2*34$%)$%105.067.%)89.7.%$&%:5/$&5$#%;<60&04/=($#

 !"#!$"#!%&'()*+!(,*-!%./$
-0!(,'+*,#'12(!%3!*/4!$5*
6*..5*(*%73*-.89:$548;</5--8
7=."'+>"',*?%@>A'"$!*-!.%;%?

7$)85)*),$09&:-)1%5#$)!&0#&(::*$5(#$)!&"%-
;56$"#)50-5(&,-0,(-$(<=)-">?*9&@AABC0#&D)5%"#(
.$,-(#)-$(<D$!!8&9@ABEC<F-#6):#0-(9&+5-$1$1(0CG

>6"#$&."$%276%?%

H**0&4+DFI+'3&=(#.(G
>6040.$(6%?%@4$%10(47&)A/B@/./5!$%CD%>60E$##$(6%FGDHD;%)+9*%I76675!J

KLBMNBKMMO

1$'7&.%*$%A(6P%>6"#/)$&.%?%@6D%10(47&)A/%:D%>60E$##$(6%FGDHD;%)+9*%I76675!JD%9Q74/&7.$(6#%?@6

C0(R&7)%SD%>60E$##$(6%FGDHD;%)+9*%I76675!JD%@6%:0*.7&/%@D%>60E$##$(6%FT&/'D%;&&7-7J%@4$%U7R0(7&$

UD%@7V.6$%)$%50&E"6$&5$#%FT&/'DC0(4$6)W#J%@4$%X($&)0(RBC$&6/47%;D%@7V.6$%)$%50&E"6$&5$#%FT&/'D

C*/)7JD





J(K*0&10"&.(#$L-0"

M8"%.8%D D Y

+K"#-(5#%D D Z

NOPOQR%D D [

 !#-)1%5#$)!%D D O

S4+T JM3& &U&;V'J43;3&7 7D FWM+T4 XI3&%D D NN

 U@U&W8!8-(*$#8"&"%-&*0&5-$/%0#&:L*0-$!&B"#5.,'"!$"*%1$!1*$5*&0#&*0&5-$/%0#&.$,-(#0%-

C'"/.,*%+51$*,'$5*%%D D NN

 U@U@U&T)"$#$)!&"Y"#8.(#$/%0%%D D NN

 U@UZU&H)-:6)*),$0%%D D NN

 U@U[U&7$)*),$0&1%&5-$/%0#&:L*0-$!&0#&1%&5-$/%0#&.$,-(#0%-%%D D NL

 U@U\U&T)*Y.)-:6$".0&:6("($-0]%%D D N\

 U@UBU&+$-0"&10&1$"#-$K%#$)!%%D D KM

 U@U^U&$.:)-#(!50&85)!).$/%0&10"&(5-$1$0!"%%D D KL

 U@UAU&=(5#0%-"&10&.)-#(*$#8&560_&*0"&(5-$1$0!"%%D D KY

 U@UEU&D%##0&(!#$(5-$1$0!!0%%D D KO

 UZU&W8!8-(*$#8"&"%-&*`0!#).):(#6),L!0&3!*/4!$5*%6*..5*(*%%D D LM

 UZU@U&4$"#)-$/%0%%D D LM

 UZUZU&S*(""$a$5(#$)!%%D D LN

 UZU[U&H)-:6)*),$0%%D D LN

 UZU\U&T6Y"$)*),$0%%D D LK

 UZUBU&T-)1%5#$)!&0!&.(""0&0#&a)-.%*(#$)!&0#&(::*$5(#$)!&10"

0!#).):(#6),L!0"%%D D LL

 UZU^U&I#$*$"(#$)!&10&3!*/4!$5*%6*..5*(*&0!&*%##0&K$)*),$/%0%%D D L]

S4+T JM3&  &U&H+J3M 3D&3J&H3J4Fb3;&%D D LY

  U@U&H(#8-$0*&K$)*),$/%0%%D D LY

  U@U@U&;)%560"&.$5-)K$0!!0"%%D D LY

  U@UZU& !"05#0"%%D D LY

  U@U[U&H(#8-$0*&c8,8#(*%%D D LZ

  U@U&\U&+!$.(%d%%D D L[

  UZU&H(#8-$0*&!)!&K$)*),$/%0%%D D LO

  U[U&H8#6)10"%%D D LO

  U[U@U&+":05#&(::*$5(#$)!&10&38%6*..5*(*&"%-&B8%1$!1*$5*&0#&C8%+51$*,'$5*%%D D LO

  U[UZU&+":05#&K$)85)*),$/%0&10&38%6*..5*(*%%D D ]K

  U[U[U&+":05#&K$)#056!)*),$/%0&10&38%6*..5*(*%%D D ][

  U[U\U&+":05#&#)d$5)*),$/%0&0#&K$)"85%-$#8&10&38%3*..5*(*%%D D Y[

  UBU&J-($#0.0!#&10"&1)!!80"%%D D Y\

  UBU@U&S(*5%*&1%&:)%-50!#(,0&10&.)-#(*$#8%%D D Y\

  UBUZU&+!(*Y"0&10&:-)K$#%%D D Y\

  UBU[U&+!(*Y"0&10&*(&c(-$(!50%%D D ZM

S4+T JM3&   &U&M3;IDJ+J;&3J&b ;SI;; F'&%D D ZN

   U@U&+::*$5(#$)!&10&7G&K(""$(!(&"%-&;G&,-0,(-$(&0#&DG&.$,-(#)-$(%%D D ZN



   U@U@U&3aa0#&10&386*..5*(*&"%-&*(&.)-#(*$#8&10"&$.(,)"&10&B81$!1*$5*&0#&C8

+51$*,'$5*%%D D ZN

   U@UZU&3aa0#&10&38%6*..5*(*&"%-&*(&5%#$5%*0&10&B8%1$!1*$5*%%D D [K

   UZU&+":05#&7$)85)*),$0&e&K$)#056!)*),$0&0#&K$)"85%-$#8&10&3!*/4!$5*%6*..5*(*%%D D \[

   UZU@U&+":05#&K$)85)*),$/%0&10&3!*/4!$5*%6*..5*(*%%D D \[

   UZUZU&+":05#&K$)#056!)*),$/%0&10&3!*/4!$5*%6*..5*(*%%D D NNY

   U[U&+5#$c$#8&#)d$/%0&0#&$!a*(..(#)$-0&10&386*..5*(*&c$"UfUc$"&10"&-(#"&0#&")%-$"%%D D NLL

  U[U@U&3aa0#&#)d$/%0%%D D NLL

   U[UZU&3aa0#&$!a*(..(#)$-0%%D D NL]

   U[U[U&3aa0#&10&386*..5*(*&"%-&*(&"#-%5#%-0&10&a)$0&10"&")%-$0"%%D D NLO

SF'SDI; F'%D D N]N

M8a8-0!50"&K$K$),-(:6$/%0"%D D N]]

+!!0d0&%D D NY\

;&&$Q$%G%D D NY\

+''3g3&  &]%;:>9^ %CG,9^,_,XG`T9%D D NZM

+!!0d0&   &]%;H;_a:9:%19%_;%b;cG;H^9%D D NZM

+!!0d0&h &]%5(./5(*$ D D NZ]



M8"%.8

Y

M8"%.8

Notre travail comporte plusieurs volets, le premier consiste à l’étude de l’activité acaricide du

champignon B. bassiana sur les imagos de Schistocerca gregaria(Forskål, 1775) et Locusta

migratoria (Linné, 1758), et de son effet sur la cuticule te l’hémogramme. Les résultats ont montré

une bonne efficacité de cet hyphomycète, qui a significativement affecté la structure de la cuticule

et son contenu en chitine t en protéines chez S. gregaria et a perturbé l’hémogramme de L.

migratoria.

Dans un second volet nous avons déterminé l’influence de l’environnement sur le

développement de B. bassiana. A travers le troisième volet on a évalué, le potentiel

biotechnologique du notre champignon, outil inexploité à l’échelle industriel.

En effet, après une culture discontinue en fermenteur de 2L sur deux milieux naturels

lactosérum et moût d’orge les résultats dégagent une excrétion des métabolites secondaires

intéressante et on a mis en évidence une protéase extracellulaire à activité coagulante. De point

de vue biosécurité B. bassiana ne possède aucune toxicité aux doses testées vis-à-vis des animaux

expérimentés.

Mots clés : Beauveria bassiana , Schistocerca gregaria , activité acridicide, fermentation

discontinue, lactosérum, moût d’orge, biosécurité, croissance et production.
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Our work has several components, the first in to study the effect of the fungus B. bassiana on

adult S. gregaria and L. migratoria, and its effect on the cuticule and blood. The results showed

strong activity acridicide this hyphomycete, which has affected the structure and chitin content

and protein for S. gregaria and the hemogramme of L migratoria in the second part we have

determined the influence of environnemental factors of the developpement B. bassiana through the

third component is evaluated, the potential factors of our biotech fungus, unapped tool to industrial

scale . indeed after a fermenter in discontinuous culture of 2L on two habitats whey barley malt and

the results show excrete secondary matabolites were interesting and highlighted an extracellalar

protease to coagulant activity. From the perspective biosecurity B. bassiana has no toxicity at doses

tested against animals experimented.

Keywords : Beauveria bassiana , Schistocerca gregaria , toxicity, fermentation

discontinuous, whey, barley malt, biosecurity, growth production.
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)8*+$+%./$%!o% )+./$%6%>%S%?%/2%_;%,/-2"/$%6%a%/2%G%/2%7 $+A-/$%6%C%/2%F4%<8 A-/%!o%/$2%*72/,-
 !"#$% ..+2+*,% -%0+&+/-%./%)-&2-"/%E/N2" +2%./%0 &2J%/,%$-"L-$+*,%$*+2%.-%W hoEBWJ%!*-"
 &) &+,+$ 2+*,%$*+2%.-%o<&%EBWJ%!*-"%&' )+.+L+) 2+*,4%9 %&/)2-"/%$/%L +2% -%,+1/ -%.'-,%!o%0#2"/4
9/%0+&+/-% +,$+%*72/,-%/$2%"(! "2+%/,%7*+2/%./%T(2"+%@%" +$*,%./%_%7*+2/$%! "%!o;%!-+$%0+$/$
@%+,)-7/"%@%I_[<%/2%a_g%.'8-0+.+2(%"/& 2+1/%/2%@%&'*7$)-"+2(%.-" ,2%B_%D*-"$4

BB9D9E9T9%B(&-/!("!%)/%&!/5--*1!%./$%-*%A!$.5.,*("!%)!.%.A'$!.

K ^" +2/0/,2%./$%!& ,2$

9/$% 2" +2/0/,2$%./% & %$-"L )/%./$%!& ,2$%"/2/,-$%*-%)*-1/"2%1(3(2 &%*,2%(2(%"( &+$($%! "
!-&1("+$ 2+*,%$-"%&/%L/-+&& 3/%D-$A-' -%"-+$$/&&/0/,2%.'-,/%$-$!/,$+*,% A-/-$/%./%$!*"/$

./%M'"( 00) 5 %.'-,/%)*,)/,2" 2+*,%./%?;%>%zBRC%$!*"/$%|0&;%.*$/%(1 &-(/%! "%& %)/&&-&/

./%m && $$/P4%U!"#$%2" +2/0/,2;% &/$%!"(&#1/0/,2$%./$%L/-+&&/$%)*,2 0+,(/$%$*,2%"( &+$($
)8 A-/%>%D*-"$%.-" ,2%F%D*-"$%EZ "3-/$%/2% !4;%BFCCJ4

K <*,2"\&/%0+)"*7+*&*3+A-/

9/%)*,2"\&/%0+)"*7+*&*3+A-/%)*,$+$2/%@%!"(&/1/"% -%8 $ ".%@%& %$-"L )/%./$%!& ,2$%./%)8 A-/
)-&2-"/;%?%L/-+&&/$%4H/$%!*"2+*,$%) &+7"(/$%*,2%(2(%/,$-+2/%.()*-!($%@%&' +./%.'-,/%& 0/%L+,/4

9/$%$-"L )/$%0/$-"(/$%$*,2%&/$%$-+1 ,2/$%6%IC)0I%!*-"%& %2*0 2/$%S%?_)0I%!*-"%& %& +2-/%S

F;F)0I%!*-"%& %L#1/%%S%R;F)0I%!*-"%&/%7&(%/2%R%;FC)0I%!*-"%&'*"3/4
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<8 A-/%!*"2+*,%/$2%/,$-+2/%!& )(/%. ,$%-,%!+&-&+/"%3 ",+%./%7+&&/%/,%1/""/;%)*,2/, ,2
BR0&%.'/ -%.+$2+&&(/%$2("+&/4%U!"#$% 3+2 2+*,%./%& %$*&-2+*,%!/,. ,2%BR0,%@%GRR%*$)+&&+ 2+*,$
! "%0+,-2/;%*,%!"(&#1/%./%)/&&/:&@%B0&%A-'*,%/,$/0/,)/%$-"%0+&+/-%,-2"+2+L%h`U%@%" +$*,%./
./-N%7*+2/$%! "%)-&2-"/4%U!"#$%_%D*-"$%.'+,)-7 2+*,%@%I_[<;%&/%.(,*07"/0/,2%./$%)*&*,+/$% 
!/"0+$%.'/$2+0/"%&/%,*07"/%.'-,+2($%L*"0 ,2%-,/%)*&*,+/%E5Z<J%1+ 7&/$%! "%-,+2(%./%$-"L )/
L*&+ +"/%EZ "3-/$%/2% !4;%BFCCJ4

BB9D9E9X9%`!./$!%)!%-*%"$'5..*("!%+>"G-5!((!

T*-"%(1 &-/"%&'/LL/2%./$%.+LL("/,2$%! " 0#2"/$%/N2"+,$#A-/$%"/2/,-$%$-"%& %0-&2+!&+) 2+*,%./
M'"( 00) 5 %,*-$% 1*,$%L +2% !!/&%@%& %0/$-"/%./%& %)"*+$$ ,)/%0O)(&+/,,/%*-%" .+ &/4%9/
0+&+/-%./%)-&2-"/%/$2%"(! "2+%. ,$%./$%7*+2/$%./%T(2"+%@%" +$*,%./%R;_)0%.'(! +$$/-"%A-'*,
& +$$/%$*&+.+L+/"4

H/$% /N!& ,2 2$% 0O)(&+/,$% ) &+7"($% E.+ 0#2"/% ./% BR)0J% $*,2% !"(&/1($% @% &' +./% .'-,
/0!*"2/% !+#)/% @% ! "2+"% .'-,/% )-&2-"/% M3(/% ./% B_D*-"$% /2% .(!*$($%  -% )/,2"/% ./$% 7*+2/$
,*-1/&&/0/,2%/,$/0/,)(/$%EZ+3-"/%,[B_J4% *̂-2% &/% 2" 1 +&%/$2% "( &+$(%. ,$%-,/% 07+ ,)/
$2("+&/%@%!"*N+0+2(%.'-,%7/)%l-,$/,4%9/$%7*+2/$%-,/%L*+$%!"(! "(/$%$*,2%+,)-7(/$%@%I_[<
.-" ,2%B_D*-"$4

9'/$2+0 2+*,%./%& %)"*+$$ ,)/%0O)(&+/,,/%$/%L +2%/,%0/$-" ,2%&'(1*&-2+*,%./%.+ 0#2"/%./
& %! $2+&&/%*-%/N!& ,2M2@%&' +./%.'-,%! !+/"%0+&&+0(2"(;%)8 A-/%GI8%D-$A-e@%)/%A-/%&/%0O)(&+-0
*))-!/" %& %$-"L )/%2*2 &/%./%& %7*+2/%./%T(2"+%Ec !!+&O;%BFaGJ4
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 !"#$%&'(6,&9&I&%<5),-&'.&'2&0-3&'.&'! '%3*)00 5%&'2$%7!)&55&"

BB9D9E9Y9%`!./$!%)!%-*%.A'$/-*,5'(

T*-"% A- ,2+L+/"% &/% ,*07"/% ./$% $!*"/$% !"*.-+2/$;% ,*-$%  1*,$% +,2"*.-+2% &'/,$/07&/% .'-,/
)-&2-"/%./%)8 0!+3,*,%M3(%./%B_%D*-"$;%*72/,-/%$-"%0+&+/-%0 &2%. ,$%./$%L& )*,$%./%_R0&
./%1*&-0/;%L/"0($%8/"0(2+A-/0/,2% L+,%.'(1+2/"%&/$%)*,2 0+, 2+*,$;%!-+$%0+$/$%/,% 3+2 2+*,
!/,. ,2%BR%@%B_%0+,-2/$%!*-"%!/"0/22"/%& %&+7(" 2+*,%0 N+0 &/%./$%$!*"/$%4U!"#$%L+&2" 2+*,
$-"%3 P/%&/%)*0!2 3/%./$%$!*"/$%$/%L +2%@%& %)/&&-&/%./%m && $/P%Ev+. &%/2% !%BFFGJ4

BB9D9E9Z9%`!./$!%)!%,*/c%)!%1!$+5(*,5'(%!,%-*%)/$G!%)/%">"-!%65'-'15U/!

T*-"%(1 &-/"%&/%2 -N%./%3/"0+, 2+*,%/2%+./,2+L+/"%&/$%!8 $/$%./%)O)&/%./%1+/%./%M"( 00) 5 
,*-$%,*-$%$*00/$% !!-O($%$-"%&/$%2" 1 -N%./%j,3&+$%/2% !4;%EBFFGJ%/2%o $$ ,+%EIRRRJ4%UL+,
./%.(2/"0+,/"%&'+,L&-/,)/%./%& %2/0!(" 2-"/%$-"%& %3/"0+, 2+*,%./$%$!*"/$;%2"*+$%7*+2/$%./
T(2"+%)*,2/, ,2%&/%0+&+/-%$ 7*-" -.%)8&*"*!8(,+)*&(%$*,2%-2+&+$(/$4
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&/$%$!*"/$%$*,2%L+N($%$-"%& 0/$%/,%1/""/% 1/)%&/%& )2*!8/,*&:)*22*,7&-/4%V*-$%0+)"*$)*!/
!8*2*,+A-/% E3"*$$+$$/0/,2% BRz?RJ;% ,*-$%  1*,$% )*0!2(% BRR% $!*"/$4% t- ,2%  -% )O)&/
7+*&*3+A-/% ,*-$%  1*,$% $-+1+% &/% .(1/&*!!/,2% ./$% $!*"/$% ./!-+$% & % 3/"0+, 2+*,% D-$A-e@
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) &)-&(/4
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9 %&-22/%7+*&*3+A-/%A-+%L +2%-$ 3/%./$%)8 0!+3,*,$%8O!8*0O)(2/$%/,2*0*! 28*3(,/$%/$2
L*,.(/% $-"% &e+,2"*.-)2+*,%0 $$+1/% .e-,/% L*"2/% A- ,2+2(% ./% !"*! 3-&/% +,L/)2+/-$/% ) ! 7&/
.e+,.-+"/%-,%/LL/2%7"-2 &%/2%+00(.+ 2%A-+%.()+0/" %& %!*!-& 2+*,%./$%" 1 3/-"$4
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K & %)"*+$$ ,)/%" !+./%$-"%./$%$-7$2" 2$%*"3 ,+A-/$%7*,%0 ")8(4

K )-&2-"/%L )+&/%/2% 7*,. ,2/4
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4/8B%+ EEE

EEE-F-G;H,-;8A)7-7+-:/8B%+I

J7- /%K6- BL%;07- 7,6- <68&8,*- 67&- =<L8&- :- *6*- ;*A<(*;*- B7- &:- 9;:,,7;87- ,:+,- :<A<+7
/%B8M8A:68%+I-N+7-M%8,-:<6%A&:O*-P- DCQR-(7+B:+6-DC-/+#-&7-(S-:-*6*-:T<,6*-P-U-(:;-&L:BB868%+
BL:A8B7-A)&%;)'B;8=<7- -V-B:+,-&:-5%+7-,6*;8&7-B<-97A-W<+,7+I

X J7-/8&87<-$Y4

RL7,6-<+-/8&87<-P-9:,7-B7-(%//7-B7- 67;;7-76-B%+6- &:-A%/(%,868%+-:-*6*-B%++*7-B:+,- &7
6:9&7:<-+QD#-&7-/8&87<-7,6-/:8+67+<-&8=<8B7-(%<;-&:-;*:&8,:68%+-B7,-A<&6<;7,I

$%<;-&:-(;*(:;:68%+-B<-/8&87<-$Y4#-8&-M:<6-F



 !"#$%&'($$()(*"%'&$'+('%(*'%!,-'.
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X [:8;7-9%<8&&8;-DUC0-B7-(%//7-B7-67;;7-B:+,-<+-&86;7-BL7:<-B8,68&&*7-(<8,-M8&6;7;-&7
9%<8&&:+6-P-&L:8B7-BL<+-(:(87;-M8&6;7-B:+,-<+-\;&7+-]7'7;I

X 4T%<67;-DC0-B7-^&<A%,7-:<-M8&6;:6-%967+<I

X 40867;-(<8,-:T<,67;-&7-(S-P-U-(:;-&L:BB868%+-B7-&L:A8B7-A)&%;)'B;8=<7-P- VI

X \+M8+#-:<6%A&:O7;-P- DCQR-(7+B:+6-DC-/8+<67,I(

$)/)/)0)(#1234145678(9:(;<1=<85<:1(9<(9<:>(?651<@

J:- M7;/7+6:68%+- 7,6- ;*:&8,*7- B:+,- <+- 98%- ;*:A67<;- BL<+7- A:(:A86*- 6%6:&7- B7- DCCC/&#- A7
M7;/7+67<;-7,6-A%/(%,*--B7-F

X YL<+7-A<O7-7+-O7;;7-B7-D-&86;7,

X YL<+7-(&:68+7-,<(*;87<;7

X J:-67/(*;:6<;7-7,6-;*0&*7-0;_A7-P-<+7-(&:=<7-A):<MM:+67#-9:&:':+6-<+7-0://7-B7
67/(*;:6<;7-B7-C` UCQR#-&7-(S-B<-/8&87<-7,6-A%+6;a&*-(:;-<+7-*&7A6;%B7-P-(S-;7&8*7-P
<+-(S-/H6;7I

&L:*;:68%+-B<-98%;*:A67<;#-7,6-:,,<;*7-(:;-<+-B8MM<,7<;-BL:8;-.<+7-(%/(7-P-:8;2-.[80<;7-+Q "
76-+Q !-7+-:++7b7-c2I
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J7,-(;*A<&6<;7,-,%+6-A%+B<867,-B:+,-B7,-7;&7+,-]7'7;-BL<+7-A:(:A86*-B7-UCC/&#-A%+67+:+6
UC-/&-B7,-/8&87<b-,(*A8M8=<7,-&8=<8B7,-JY-.&:A6%,*;</-B*(;%6*8+*2#-]d-./%K6-BL%;072-76-$Y4
.[80<;7-+Q 3-7+-:++7b7-c2I

R7,-/8&87<b-,%+6-7+,7/7+A*,-:,7(68=<7/7+6-:O7A-<+7-:+,7-B7-(&:68+7-BL<+7-A<&6<;7
T7<+7- B7- 3&*14&!"*' 5*++"*#*- IJ7,- (;*A<&6<;7,- ,%+6- 8+A<9*7,- P- DUQR- ,%<,- :086:68%+
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.<+7-0%<667-B7-Gn77+-3C-B:+,-DCC-/&-BL7:<-B8,68&&*7-,6*;8&72#-,%&<68%+-=<8-(7;/76-&:-&89*;:68%+
B7,-,(%;7,I

4- &L:8B7-BL<+7-(8(7667-P-9%<&7#-%+-0;:667- &*0H;7/7+6- &:-,<;M:A7-B7- &:-0*&%,7-:M8+-B7
/766;7-7+-,<,(7+,8%+-&:-A<&6<;7-,(%;<&*7I-J:-,<,(7+,8%+-B7-,(%;7,-7,6-M8&6;*7-,<;-B7-&:-&:8+7
B7-O7;;7-7+6;7(%,*7-,<;-<+-7+6%++%8;I-J7-M8&6;:6-;7A<78&&8-,7;O8;:-BL8+%A<&</-.J7O:B%<b-76-*-I#
 ?3?2I

X $;*(:;:68%+-76-8+%A<&:68%+-B<-/8&87<-B7-M7;/7+6:68%+
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J7-/8&87<-B7-M7;/7+6:68%+-A%/(%,*-B7->C-0-B7-,%+-B7-9&*-76-B7- U-/&-BL<+7-,%&<68%+-P-C#C k
B7-,<&M:67-BL://%+8</#-7,6-;*(:;68-B:+,-3\;&7+,-]7'7;I-J7-/8&87<-7,6-,6*;8&8,*-P-&L:<6%A&:O7
P- D QR-(7+B:+6-DC-/+I

JL8+%A<&:68%+- B7,-/8&87<b- 7,6- ;*:&8,*7- (:;- 8+6;%B<A68%+- B7-  C-/&- B7- &L8+%A<&</- B:+,
A):=<7-\;&7+-]7'7;-.J7O:B%<b-76-*-I#- ?3?2I-JL8+A<9:68%+-B7,-/8&87<b-,7-M:86-P->CQR-(7+B:+6
U-T%<;,I

[-)('>514A5678(9<(?C<8SM=<

JL7b6;:A68%+-B7-&L7+5'/7-7,6-;*:&8,*7-(:;-:BB868%+-B7-DCC-/&-BL7:<-B8,68&&*7-B:+,-A):=<7
7;&7+-]7'7;I

R7667-*6:(7-7,6-,<8O87-BL<+7-:086:68%+-&7+67-(7+B:+6-ZU-/+I-J7-/*&:+07-7,6-:&%;,-M8&6;*
,<;-<+7-9:+B7-P-0:57-7+6;7(%,*7-,<;-<+-7+6%++%8;#-7+,<867-,<;-(:(87;-M8&6;7I

$%<;-67;/8+7;#-&7-M8&6;:6-7,6-,%</8,-P-<+7-A7+6;8M<0:68%+-P- CCCC-6;1/+-P-ZQR-(7+B:+6-DC
/+I-J7-,<;+:07:+6-7,6-:((7&*-7b6;:86-7+5'/:68=<7-9;<6-A%//7-&L%+6-/7+68%++*-J7O:B%<b
76-*-I-7+- ?3?I

[-)(-7@4D<(9<@(3175268<@

J7-B%,:07-B7,-(;%6*8+7,-6%6:&7,-B7-&L7b6;:86-7+5'/:68=<7-:-*6*-;*:&8,*-,7&%+-&:-/*6)%B7
B7-W;:BM%;B- . ?!"2I- RL7,6- <+7-/*6)%B7- A%&%;8/*6;8=<7- =<8- (7;/76- &:- B*67;/8+:68%+- B7,
A%+A7+6;:68%+,-BL<+7-,%&<68%+-(;%6*8=<7I

X $;8+A8(7

J:-/*6)%B7-B7-W;:BM%;B-7,6-9:,*7-,<;-&:-O:;8:68%+-B7-&:-A%&%;:68%+-B<-9&7<-B7-R%%/:,,87
^DUC#- &%;,=<L8&- ,7- M8b7- :<b- (;%6*8+7,I- JL8+67+,86*- B7- &:- A%&%;:68%+- 7,6- (;%(%;68%++7&&7
P- &:- =<:+686*- B7- (;%6*8+7,- B:+,- &7- /8&87<I- J:- B7+,86*- %(68=<7- 7,6- B*67;/8+*7- (:;
,(7A6;%()%6%/*6;87-P-U?U-+/-.W;:BM%;B#- ?!"2I

X ]%B7-%(*;:6%8;7

e \&:9%;:68%+-B7-&:-A%<;97-*6:&%+

4-(:;68;-BL<+7-,%&<68%+-/H;7-B7-W@4-.W%O8+-@7;</-4&9</8+2-P-C# k-.C# -0-B7-W@4-B:+,
 CC-/&-BL7:<-B8,68&&*72-%+-(;*(:;7-B7,-B8&<68%+,-B7-A%+A7+6;:68%+,-A;%8,,:+67,-.G:9&7:<-+Q!2
(%<;-6;:A7;-&:-A%<;97-*6:&%+-;7(;*,7+6*7-B:+,-&:-[80<;7-+QDDI

oW-F-o*:A68M-B7-W;:BM%;BI

X J7,-,8b-6<97,-,%+6-8+A<9*,-P-67/(*;:6<;7-:/98:+67-76-P-&L:9;8-B7-&:-&</8H;7-(7+B:+6
 C/+I

X J7,-B7+,86*,-%(68=<7,-,%+6-B*67;/8+*7,-P-U?U-+/-.(%<;-&7,-6<97,-+</*;%6*,-B7-D-P-"
A%+6;7-&L7,,:8-P-9&:+A-B<-6<97-+Q 2I

X \6:9&8;-&7-6;:A*-B7-&:-A%<;97-BL*6:&%++:07-.&:-B7+,86*-%(68=<7-7+-M%+A68%+-B7-&:
A%+A7+6;:68%+-7+-W@4I2-.[80<;7-+QDD2I
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 !"#$%&'(--&/&601!5&')(*-0#',&+'%!0()"#&+2

J:-,%&<68%+-P-B%,7;-7,6-(;*(:;*7-,7&%+-&:-A%/(%,868%+-;7(;*,7+6*7-B:+,-&7-6:9&7:<-+Q3I

%4H?<4:(8TY(((N( 7=37@65678(9<(?4(@7?:5678(317526P:<(\(97@<1J

j%&</7-B7-&L7b6;:86-7+5'/:68=<7-.p&2  C
j%&</7-B<-6:/(%+-.p&2 ?C
o*:A68M-B7-W;:BM%;B-./&2 U

[-)(-25<1=6845678(9<(?C4A56G652(A74D:?485<

X $;8+A8(7

JL:A68O86*- A%:0<&:+67- 7,6- *O:&<*7- ,7&%+- &:- /*6)%B7- B7- W7;;8B07- . ?ZU2#- A7667- /*6)%B7
(7;/76-BL7b(;8/7;-&L:A68O86*-B7-&L7b6;:86-7+5'/:68=<7-7+-<+86*-(;*,<;7I-J7,-67,6,-BL:A68O86*-%+6
*6*-;*:&8,*,-,<;-&7-,<9,6;:6-B7-W7;;8B07-.&:86-*A;*/*-7+-(%<B;7-B8&<*-B:+,-<+7-,%&<68%+-B7
A)&%;<;7-B7-A:&A8</-R:R&D2I

X ]%B7-%(*;:6%8;7

e $;*(:;:68%+-B<-,<9,6;:6-B7-W7;;8B07

$7,7;- D0-B7-&:86-*A;*/*-7+-(%<B;7-76-&7-M:8;7-B8,,%<B;7-B:+,- CC-/&-B7-,%&<68%+-B7-R:R&D
P-C#C ]-76-&7-,%</766;7-P-<+7-:086:68%+-&7+67-(7+B:+6-DC-/+I

4T<,67;-&7-(S-P-"#Z-(<8,-;*(:;68;-&7-/*&:+07-B:+,-B7,-6<97,-P-7,,:8-P-;:8,%+-B7- C-/&I
]:8+67+8;->C/+-:<-9:8+-]:;87-P->UQRI

[-)(*<@:1<(9:(5<=3@(9<(A74D:?45678

R7667-/*6)%B7-A%+,8,67-P-B*67;/8+7;-O8,<7&&7/7+6#-P-(:;68;-B<-/%/7+6-B7-&L:BB868%+-B7
&:-,%&<68%+-7+5'/:68=<7-. /&-BL7b6;:86-7+5'/:68=<7-B:+,- C-/&-B7-&:862#-&7-67/(,-BL:((:;868%+
B7,- (;7/87;,- M&%A%+,- B7-/8A7&&7,- =<8- 7,6- &7- 67/(,- B7- (;8,7- 76- &7- 67/(,- B7- A%:0<&:68%+
.W7;;8B07#- ?ZU2I

[-)( 4?A:?(9<(?C4A56G652(A74D:?485<(I"AK

JL:A68O86*-A%:0<&:+67-7,6-B*67;/8+*7-P-&L:8B7-B7-&:-M%;/<&7-,<8O:+67-F
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4O7A-F-j -F-O%&</7-B<-&:86-<68&8,*-. C-/&2I

jD-F-O%&</7-B7-&L7b6;:86-7+5'/:68=<7-<68&8,*-. -/&2I

G-F-67/(,-B7-A%:0<&:68%+-.,2I

Jl:A68O86*- A%:0<&:+67- (7<6- g6;7- *0:&7/7+6- 7b(;8/*7- 7+- qM%;A7- A%:0<&:+67- B7
@drSJ\Gq-.[2#-,7&%+-&:-;7&:68%+-,<8O:+67-F

$$)/)Q)("@3<A5(57>6A7?7D6P:<(<5(H67@2A:1652(9<(01&0233!2'2

\+- O<7- B7- (;%6*07;- &l<68&8,:67<;#- :0;8A<&67<;,- 76- (7;,%++7&,- /:+8(<&:67<;,- O8,`P`O8,- Bl<+
=<7&A%+=<7- 7MM76- 6%b8=<7- 76- :&&7;08=<7- 8+B<86- (:;- 32' 5*++"*#*#- 8&- +%<,- 7,6- B%+A- (:;<
8+6*;7,,:+6-B7-;*:&8,7;-<+-67,6-B7-6%b8A86*-B<-325*++"*#*h-B7-,%+-:A68O86*-8+M&://:6%8;7-76
B7- ,%+- 7MM76- ,<;- &L)8,6%&%087- B<- M%87- BL<+-/://8MH;7- ;%+07<;- .J7- ;:6-s8,6:;- 76- &:- ,%<;8,
R%9:'72IR7667- (:;687- B7- 6;:O:8&- 7,6- ;7:&8,*7- :<- +8O7:<- B<- A7+6;7- B7- ;7A)7;A)7- 76- B7
B*O7&%((7/7+6-@:8B:&-Bl\&`S:;;:A)I

$$)/)Q)O)('G4?:45678(9<(?4(57>6A652

J7-(;8+A8(7-A%+,8,67-7+-<+7-:B/8+8,6;:68%+-8+6;:`0:,6;8=<7-BL<+7-,%&<68%+-BL:A;8B%(:6)%0H+7
325*++"*#*-76-&7-,<8O8-B7,-:+8/:<b-=<%68B87++7/7+6-(7+B:+6-DC-T%<;,-:M8+-B7-,80+:&7;-B7,
A:,-B7-/%;6:&86*I-N+7-(;8,7-B7-(%8B,-B7,-;:6,-6*/%8+,-76-6;:86*,-7,6-M:867-&7-(;7/87;-T%<;-76
&7-B7;+87;-T%<;-BL7b(*;8/7+6:68%+I

X Y%,7,-:((&8=<*7,

4-(:;68;-B7,-A%&%+87,-B7-3'25*++"*#*-_0*7,-B7-?T%<;,#-%+-:-(;*&7O*-B7,-7b(&:+6_6,-=<L%+
:-/8,-B:+,-<+-9*A)7;-A%+67+:+6-B7-&L7:<-B8,68&&*7-,6*;8&8,*7I-J:-,%&<68%+-7,6-7+,<867-:086*7
76-M8&6;*7-,<;-<+7-0:57I-J:-A%+A7+6;:68%+-7+-,(%;7,-7,6-*O:&<*7-(:;-&:-A7&&<&7-B7-]:&&:,75I
J7,-B8&<68%+,-,%+6-7MM7A6<*7,-,<AA7,,8O7/7+6-(%<;-:6678+B;7-&7,-A%+A7+6;:68%+,-O%<&<7,-F

YJUC-*O:&<*7-7MM8A:A7-A%+6;7-&7,-:B<&67,-B7-='27!&7*!"*A%/(6:+6-"#?b CU,(%;7,-1/&-76-B7<b

B%,7,-,<(*;87<;,-F- C3,(%;7,-1/&-76- C C-,(%;7,-1/&I

X G;:867/7+6

$%<;-;*:&8,7;-A7-67,6#-+%<,-:O%+,-<68&8,*-B7<b-&%6,-B7-;:6,-A%+,686<*,-;7,(7A68O7/7+6-B7-ZC
8+B8O8B<,-,7b7-A%+M%+B<-. C-8+B8O8B<,-(:;-B%,72I$%<;-A7-M:8;7-+%<,-:O%+,-(;%A*B*-A%//7
,<86-F

X ]8,7-P-T7<+-B7,-:+8/:<b-&:-O78&&7-B<-67,6

X 4B/8+8,6;:68%+-8+6;:-0:,6;8=<7-.0:O:072-B7-C#U/&-BL<+7-,%&<68%+-B7-3'25*++"*#*-P
A):=<7-;:6-6;:86*I-&7,-;:6,-6*/%8+,-;7t%8O7+6-C#U/&-BL7:<-B8,68&&*7-,6*;8&8,*7-.[80<;7-+
QD>2I
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X @<8O8-B7,-:+8/:<b-=<%68B87++7/7+6-B<;:+6-DC-T%<;,-(%<;-,80+:&7;-&7,-/%;6:&86*,I

 !"#$%&'(-4&+&>*4*7&'7*+(!"91&'%01!'!*(+2

$$)/)Q)0)(';;<5(@:1(?CB6@57?7D6<(9:(;76<(9<@(145@

R7667- *6<B7- )8,6%&%08=<7#- :- *6*-/7+*- ,<;- &7,- ;:6,- :<- DCH/7- T%<;- :(;H,- 6;:867/7+6- P- &:

M%;67-B%,7 C C-,(%;7,-1/&-76-,<;-&7,-;:6,-6*/%8+,I-J7,-;:6,-6*/%8+,-76-6;:86*,-,%+6-,:A;8M8*,
76- ;:(8B7/7+6-B8,,*=<*,#- &7,- M%87,- ,%+6-(;*&7O*,-(<8,-(&%+0*,-B:+,-B7,-9%867,-B7-$*6;8
;7/(&87,-BL7:<I

J:-67A)+8=<7-)8,6%&%08=<7-7,6-A7&&7-B7-]:;6%T:-76-]:;6%T:`-$87;,%+-. ?"!2-76-A%/(67-&7,
/g/7,-*6:(7,-=<7-&:-67A)+8=<7-)8,6%&%08=<7-;767+<7-(%<;-&L*6<B7-B7-&L7MM76-B7-325*++"*#*
,<;-&:-,6;<A6<;7-B7-&:-A<68A<&7-B7-=$;"+(0$&!$*'7!&7*!"*I-J:-,7<&7-B8MM*;7+A7-;*,8B7-B:+,-&:
A%&%;:68%+#-A7&&7-A8-7,6-P-&L)*/:6%b'&8+7e*%,8+7-.:++7b72-=<8-M:86-:((:;:m6;7-&7-A'6%(&:,/7
7+-;%,7-;%<07-76-&7-+%':<-7+-+%8;I

$$)/)Q)/)('G4?:45678(9<(?C4A56G652(68;?4==45761<

d+-:-:((&8=<*-&7-67,6-B7-J7O'-A86*-(:;-W7;u:+-76-*-I-. ?? 2-F

V%<,- :O%+,- ;767+<- B7<b- &%6,- B7- ,%<;8,- F- <+- &%6- 6;:86*- :O7A- &7,- 6;%8,- B%,7,- F

"#?b CU,(%;7,- 1/&- h-  C3,(%;7,- 1/&- 76-  C C- ,(%;7,- 1/&2- 76- <+- &%6- 6*/%8+- 6;:86*- (:;- &L7:<
()',8%&%08=<7-,6*;8&8,*7I-d+-:-;767+<- C-,%<;8,-(:;-B%,7I

X 4<-67/(,-GC#-<+7-8+T7A68%+-BL<+-O%&</7-B7-C#CDU/&-BL<+7-,%&<68%+-B7-32'5*++"*#*
(%<;-&7,-:+8/:<b-6;:86*,-7,6-M:867I-J7,-:+8/:<b-6*/%8+,-%+6-;7t<-&7-/g/7-O%&</7
BL7:<-()',8%&%08=<7-,6*;8&7I-J7,-,%&<68%+,-%+6-*6*-:B/8+8,6;*7,-P-6%<,-&7,-:+8/:<b
7b(*;8/7+6*,-(:;-8+T7A68%+-,%<,-&L:(%+*O;%,7-(&:+6:8;7-B7-&:-(:667-:;;8H;7-0:<A)7
.[80<;7-+QDZ2I

X 4<-67/(,-GCE-Z)#-&7,-:+8/:<b-,%+6-,:A;8M8*,-(:;-;<(6<;7-B7-&:-+<=<7#-&7,-(:667,
(%,6*;87<;,-,%+6-A%<(*7,-P-):<67<;-B7-&L:;68A<&:68%+-76-(7,7;-,<;-<+7-9:&:+A7
:+:&'68=<7I-JL:<0/7+6:68%+-B<-(%8B,-B7-&:-(:667-0:<A)7-6;:86*7-:<-325*++"*#*-(:;
;:((%;6-P-&:-(:667-B;%867-A%;;7,(%+B-P-&L8+67+,86*-B7-&L8+M&://:68%+-%<-&L%7B*/7I
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 !"#$%&'(-5&/&?#@&$("0#',&'32'5*++"*#*',*#+'-*'%*((&'*!!"A!&'7*1$;&',81#&'+01!"+2

$$)R)(%1465<=<85(9<@(97882<@

$$)R)O)( 4?A:?(9:(37:1A<854D<(9<(=7154?652

J7-(%<;A7+6:07-B7-/%;6:&86*-%9,7;O*7-A)75-&7,-8/:0%,-6*/%8+,-76-6;:86*,-7,6-7,68/*-(:;-&:
M%;/<&7-,<8O:+67I

J:-/%;6:&86*-%9,7;O*7-7,6-7+,<867-A%;;80*7-(:;-&:-M%;/<&7-Bl499%6-. ?DU2F

] F-$%<;A7+6:07-B7-/%;6:&86*-B:+,-&7-6*/%8+I

]DF-$%<;A7+6:07-B7-/%;6:&86*-B:+,-&7-&%6-6;:86*I

]RF-$%<;A7+6:07-B7-/%;6:&86*-A%;;80*I

$$)R)0)("84?M@<(9<(317H65

$%<;-A:&A<&7;- &:-YJUC- .B%,7-+*A7,,:8;7-(%<;- 6<7;- &:-/%868*-Bl<+7-(%(<&:68%+2-76- &7-GJUC
.67/(,- &*6):&- :<- 9%<6- B<=<7&- %+- :- UCk- B7- /%;6:&86*2- (%<;- A):=<7- B%,7#- +%<,- :O%+,
6;:+,M%;/7;-7+-(;%986,- &7,-(%<;A7+6:07,-B7-/%;6:&86*-A%;;80*,-76- &7- 67/(,-7+- &%0:;86)/7
B*A8/:&-B<-67/(,-IR7,-6;:+,M%;/:68%+,-+%<,-%+6-(7;/8,-Bl*6:9&8;-B7,-*=<:68%+,-B7,-B;%867,
B7-;*0;7,,8%+,-v(;%986`&%0:;86)/7,wB7-6'(7F
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'F-(;%986-B7,-/%;6:&86*,-A%;;80*7,I

b-F-&%0:;86)/7-B7-&:-B%,7-%<-B<-67/(,I

:-F-J:-(7+67I

4-(:;68;-B7,-*=<:68%+,-B7,-B;%867,-B7-;*0;7,,8%+,#-+%<,-:O%+,-A:&A<&*-&:-B%,7-&*6:&7-UC
76-&7,-67/(,-&*6:<b-UC-7+-;7/(&:t:+6-'-(:;-&7-(;%986-B7-UCI-J7,-B%,7,-&*6:&7,-(7<O7+6-g6;7
B*67;/8+*7,-*0:&7/7+6-0;:()8=<7/7+6-7+-;7A)7;A):+6-&l:9,A8,,7-B<-(%8+6-A%;;7,(%+B:+6
:<-(;%986-U#-:8+,8-&:-YJUC-%<-&7-GJUC-,7;:-*0:&-F

4+68-&%0 C-b-,(%;7,1/&-:O7A-b-x-&%0 C-B7-67/(,-%<-B7-B%,7-A%;;7,(%+B:+6-:<-(;%986

U-,<;-&7-0;:()7-.R:O7&87;#- ?!"2I

$$)R)/)("84?M@<(9<(?4(G41648A<

$%<;-A%+M8;/7;-&l7MM8A:A86*-B7,-6;:867/7+6,-+%<,-:O%+,-M:86-:((7&-P-<+7-:+:&',7-B7-&:-O:;8:+A7
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7/(&%'*7-(%<;-B%++7;-<+7-,80+8M8A:68%+-,6:68,68=<7-P-6%<6,-&7,-67,6,-B7,-B8MM*;7+67,-(:;687,
B7-+%6;7-*6<B7I
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R)75-&7,-8+B8O8B<,-B7-A;8=<76-(H&7;8+-6;:86*,-:<-32'5*++"*#*#-%+-:,,8,67-P-<+7-B8/8+<68%+
B7,-/%<O7/7+6,-B7,-A;8=<76,-76-P-<+7-9:8,,7-Bl:((*686-B7,-8+,7A67,I-d+-%9,7;O7-:<,,8-B7,
6:A)7,-;%<07_6;7,-,<;-&7-6)%;:b-76-=<7&=<7,-)7<;7,-:(;H,#-&l8+,7A67-7,6-(:;:&',*-(<8,-/7<;6I

J7,- 6:<b- B7-/%;6:&86*,- T%<;+:&8H;7,- %967+<7,- A)75- &7,- 8/:0%,- B7-=27!*7*!"*- 76- B7
B0$1+(*'/"7!*(0!"*- 6;:86*,- :<-325*++"*#*- ,%+6- (%;6*,- ,<;- &7,- 6:9&7:<- +Q?- 76- +Q C- 76- &7,
[80<;7,-+QDU-76-+QD"I
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G7/(,-Y%,7  7;

T%<;
DH/7

T%<;
>H/7

T%<;
ZH/7

T%<;
UH/7

T%<;
"H/7

T%<;
!H/7

T%<;
3H/7

T%<;
?H/7

T%<;
o C  D#U DU !U 3!#U  CC  CC  CC  CC
oD C  D#U DU 3!#U  CC  CC  CC  CC  CC

Y 

]y\ CyC  D#U-yCDUyC 3 #DUy3#3>?>#!Uy3#3> CC-yC  CCyC  CCyC  CC-yC
o C C "D#U !U 3!#U  CC  CC  CC  CC
oD C C >U#U ZU#U !U 3!#U  CC  CC  CC

YD

]y\ CyC CyC >!#Uy- ?#C?Z>#!UyDC#3U3 #DUy3#3>?>#!Uy3#3> CC-yC  CC-yC  CC-yC
o C C C C DU UC !U 3!#U  CC
oD C C C C  D DU UC  CC  CC

Y>

]y\ CyC CyC CyC CyC  D#U-y?# ?>!#Uy C#"C"D#Uy- !#"!?>#!U-y3#3> CC-yC
o C C C C C C C C C
oD C C C C C C C C C
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]y\ CyC CyC CyC CyC CyC CyC CyC CyC CyC
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 7;

T%<;
DH/7

T%<;
>H/7

T%<;
ZH/7

T%<;
UH/7

T%<;
"H/7

T%<;
!H/7

T%<;
3H/7

T%<;
?H/7

T%<;
 CH/7

T%<;
  H/7

T%<;
 DH/7

T%<;
 >H/7

T%<;
o C C C DC DC DC DC ZC "C 3C 3C  CC  CC
oD C C C DC DC ZC ZC ZC 3C 3C  CC  CC  CC
o> C C C C DC DC ZC ZC "C 3C 3C  CC  CC

Y 

]y\ CyC CyC CyC  >#>>y  #UUDCyC D"#"y  #UU>>#>>y  #UUZCyC ""#""y  #UU3CyC ?>#>>y  #UU CCyC  CCyC
o C C C C DC DC ZC ZC 3C 3C  CC  CC  CC
oD C C C C DC DC ZC ZC "C 3C 3C  CC  CC
o> C C C C C ZC ZC ZC "C 3C 3C 3C  CC

YD

]y\ CyC CyC CyC CyC  >#>>y  #UUD"#"y  #UZZCyC ZCyC ""#"!y  #UZ3CyC 3"#"!y  #UZ3?#>>y  #UZ CCy
o C C C C DC DC DC ZC ZC ZC "C 3C  CC
o C C C C C C DC DC DC ZC 3C  CC  CC
o> C C C C C C C DC ZC ZC "C 3C  CC

Y>

]y\ CyC CyC CyC CyC "#"!y-  #UU"#"!y  #UU >#>>y  #UUD"#"!y  #UU>>#>>y  #UUZCyC ""#"!y  #UU3"#"!y  #UU CCyC
o C C C C C C C C C C C C C
oD C C C C C C C C C C C C C
o> C C C C C C C C C C C C C

G*/

]y\ CyC CyC CyC CyC CyC CyC CyC CyC CyC CyC CyC CyC CyC
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B2/"7!*(0!"*'()/0"#+'&('(!*"()+'F',"..)!&#(&+',0+&+',&'32'5*++"*#*2

Yl:(;H,- &7,- 6:9&7:<b- +Q?- 76- +Q C- 76- &7,- [80<;7,- +QDU- 76- +QD"#- %+- ;7/:;=<7- =<7- &:
/%;6:&86*-B7,-8/:0%,-*O%&<7-B:+,-&7-67/(,-(:;:&&H&7/7+6-:O7A-&7,-B%,7,-67,6*,#-7+-7MM76
&:-(&<,-M%;67-/%;6:&86*-7,6-7+;708,6;*7-P-&:-M%;67-B%,7-Y -,<8O8-B7-&:-/%'7++7-B%,7-YD-76
M8+:&7/7+6-B7-&:-M:89&7-B%,7-Y>I

J:-/%;6:&86*- 6%6:&7-B8MM*;7-:O7A- &l7,(HA7#-(%<;-=27!&7*!"*&7,- CCk-B7-/%;6:&86*- ,%+6

%967+<-:<-9%<6-B<-?H/7-T%<;-B7-6;:867/7+6-:&%;,-=<7-(%<;-B2/"7!*(0!"*6%<,- &7,- 8+B8O8B<,
%+6-,<AA%/9*,-:<- >*/7-T%<;-B7-6;:867/7+6-I$:;:&&*&7/7+6-B<;:+6-&:-/g/7-(*;8%B7-6%<,
&7,-8+B8O8B<,-6*/%8+,-%+6-,<;O*A<,I-4M8+-B7-(;*A8,7;-&l7MM8A:A86*-B7-+%6;7-6;:867/7+6#-%+-:-M:86
:((7&-P-<+7-:+:&',7-B7-&:-O:;8:+A7-P-B7<b-A;86H;7,-B7-A&:,,8M8A:68%+-.6:9&7:<-+Q  -76-+Q D2I

X [:A67<;- -F-7,6-&7-M:A67<;-B%,7-:O7A-Z-+8O7:<-F-.>-B%,7,-B7-6;:867/7+6-76-&7-6*/%8+2I

X [:A67<;-D-F-7,6-&7-M:A67<;-67/(,-:O7A-?-+8O7:<b-B<-67/(,-Bl%9,7;O:68%+I

%4H?<4:(8TOO(((N("84?M@<(9<(?4(G41648A<(@:1(?V<;;6A4A652(9<(01&6233!2'2(433?6P:2(@:1(?<@(6=4D7@(9<(71&"$%"2$!2J

@%<;A7-B7-O:;8:68%+ YYJ R] [I%9, [I6)*% $;%9: \IGI RIj
j:;I-6%6:&7 !  ???#DD - - - - -
j:;-[:A6I >  !>""#?  >!#?3 D#3! C#CCC - -
j:;I-M:A6D 3 "?3"#DD UU#U D#DD C#CCC - -
j:;-8+67;-[ zD DZ  DDU#?U ?#!Z  #3U C#CCC - -
j:;I-;*,8BI >"  DU#3! - - -   #DD D!#Z
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@%<;A7-B7-O:;8:68%+ YYJ R] [I%9, [I6)*% $;%9: \IGI RIj
j:;I-6%6:&7 !  !>" U#33 - - - - -
j:;-[:A6I > >UDZ#DC >># ! D#"D C#CCC - -
j:;I-M:A6D 3  U"  #!D 33# " D#D> C#CCC - -
j:;-8+67;-[ zD DZ  ??"#"Z >#!"  #"? C#CCC - -
j:;I-;*,8BI >"  >"CC#CC - - - U#?U 3>#"k

J7,- ;*,<&6:6,- B7- &l:+:&',7- ,6:68,68=<7- /7667+6- 7+- *O8B7+A7- B7,- B8MM*;7+A7,- 6;H,
):<67/7+6-,80+8M8A:68O7,-7+6;7-&7-&%6-6*/%8+-76-&7-&%6-6;:86*-A)75-&7,-B7<b-:A;8B87+,-.(xC-76
[I6)*%;8=<7{[I%9,7;O*2I

H)(-6@A:@@678

J7,- ;*,<&6:6,- B7,- 7,,:8,- 98%&%08=<7,- /%+6;7+6- =<7- &:- ;*(%+,7- ./%;62- :<- ,68/<&<,
.6;:867/7+62-A;%86-:O7A-&:-A;%8,,:+A7-B7,-B%,7,-<68&8,*7,-76-,7&%+-&l7,(*A7-6;:86*7-A%//7-&l%+6

B*TP-A%+M8;/*-|)7+057+-7&-*-2-. ??"2I-Rl7,6-:8+,8-=<l:-&:-M%;67-B%,7-Y -. #"Zb C!-,(%;7,1/&2

&7,-/%;6:&86*,-%+6-A%//7+A*7,-:<-DH/7-T%<;-B7-6;:867/7+6-(%<;-=27!&7*!"*-76-:<-ZH/7-T%<;

(%<;-B2/"7!*(0!"*-76-A7-,%+6-:A)7O*7,-:<-"H/7-T%<;-(%<;-&:-(;7/8*;7-*,(HA7-76-:<-  H/7

T%<;-(%<;-&:-B7<b8*/7-7,(HA7I

$%<;-A7<b-6;:86*,-P-&:-B%,7-YD-. #"Zb C"-,(%;7,1/&2-%+-:-A%//7+A*-:-7+;708,6;*-&7,

/%;6:&86*-A)75-=27!&7*!"*-:<->H/7-T%<;-=<8-,<86- &7-6;:867/7+6-(%<;-:6678+B;7-&7,- CCk-:<

!H/7-T%<;-76-A)75-B2/"7!*(0!"*#-&7,-/%;6:&86*,-%+6-A%//7+A*,-:<-UH/7-76-A7-,%+6-67;/8+*7,

:<- >H/7-T%<;I-W7:<A%<(-(&<,-6:;B-76-A7-+l7,6-=<l:<-9%<6-B7-UH/7-T%<;-=<7-&:-/%;6:&86*

,l7,6-8+868*-A)75-&7,-8/:0%,-6;:86*,-P-&:-M:89&7-Y>-. #"Zb CU-,(%;7,1/&2-B7,-B7<b-7,(HA7,
:A;8B87++7,I

\6-7&&7-,l7,6-*A)7&%++*7-T<,=<l:<-?H/7-T%<;-(%<;-&7-A;8=<76-(H&7;8+-76-:<- >H/7-T%<;
(%<;-&7-A;8=<76-/80;:67<;I-$:;:&&H&7/7+6-:<A<+7-/%;6:&86*-+l7,6-7+;708,6;*7-(%<;-&7,-6*/%8+,
B<;:+6- 6%<67- &:- (*;8%B7- B7- &l7b(*;8/7+6:68%+IJ7,- ;7,<&6:6,- B7- &:-/%;6:&86*- %+6- *0:&7/7+6
/%+6;*-=<7-B:+,-&7-67/(,-76-O8,`P`O8,-B<-6;:867/7+6-&7,-8/:0%,-B7-=27!&7*!"*-(&<,-,7+,89&7,
=<7-&7,-8/:0%,-B7-B2/"7!*(0!"*I

Y8O7;,- A)7;A)7<;,- ,7- ,%+6- 8+6*;7,,*,- P- &l*6<B7- B7- &l:A68O86*- 98%&%08=<7- B7,
7+6%/%(:6)%0H+7,-O8,`P`O8,-B7-B8O7;,-%;B;7,-Bl8+,7A67,-76-B%+6- &7,- ;*,<&6:6,-,%+6-:,,75
A%/(:;:9&7,-:<b-+a6;7,I
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3H/7-T%<;-A)75-&7,-B8MM*;7+6,-,6:B7,-B7-=2'7!&7*!"*-6;:86*,-(:;-32'5*++"*#*76-7+6;7-&7-"H/7

76-&7- DH/7T%<;-,<;-&7,-B8MM*;7+6,-,6:B7,-B7-B0$1+(*'/"7!*(0!"*I-R%+6;7-&7-A;8=<76-/80;:67<;

<+7-M%;/<&:68%+-)<8&7<,7-B7-32'5*++"*#*B%,*7-P-D#"Z-b- C?-,(%;7,1/&-:-7+6;:m+*-:(;H,- C
T%<;,-B7-6;:867/7+6-<+7-/%;6:&86*-B7-!D#!k-.W;8+u/:+-76-*-I#- ??!2I

Rl7,6- :<- !H/7T%<;- =<7- A7667- 7,(HA7- :((&8=<*7- P- &:- /g/7- B%,7- :- (;%O%=<*- <+7
/%;6:&86*- B7-  CCk- A)75- &l%;6)%(6H;7- G&,*-&1+' +&#&7*-&#+"+- .@n7:;8+07+#-  ??>2I- N+7

/%;6:&86*-B7-"Ck-7,6-+%6*7-:<-ZH/7-T%<;-=<8-,<86-&7-6;:867/7+6-B7,-:B<&67,-B7-B2'/"7!*(0!"*
$*%"(0-:O7A-&l7+6%/%(:6)%0H+7-=0!0%%!&--*'+%I
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4O7A- &l7+6%/%(:6)%0H+7-H2*#"+0%-"*&#- B7,- ;*,<&6:6,- ,8/8&:8;7,- %+6- *6*- 6;%<O*,- (:;
S:BB:BT- .DCC 2- ,<;- &7,- JU- 76- &7,- :B<&67,- B7-=$;"+(0$&!$*' 7!&7*!"*- ,<;- &7,=<7&&7,- ,%+6
(<&O*;8,*,-&7,-/g/7,-B%,7,-=<7-&7,-+a6;7,I

R%+6;7- &l%;6)%(6H;7' B0$1+(*'/"7!*(0!"*#-H2'*#"+0%0-"*&- :- 7+07+B;*- <+7-/%;6:&86*- B7

 CCk-B:+,-<+-B*&:8-B7- ZT%<;,-A)75-&7,-&:;O7,-B<->H/7-76-B<-ZH/7-,6:B7-.s7&&8+0-76-*-I#
 ??Z2I-N+7-:<6;7-7,(HA7-B<-07+;7-H&(*!;"E"1/-F-H2-.*404"!",&-,(*A8M8=<7-:<b-&%A<,67,-B<
B*,7;6-:-/:+8M7,6*-<+7-7MM8A:A86*-8+6*;7,,:+67-O8,`P`O8,-B7,-:A;8B87+,I

\+- 7MM76#- @67():+- 76- *-I- . ??!2- ,80+:&7+6- <+7- /%;6:&86*- B7-  CCk- :<- ,78+- B7- &:

(%(<&:68%+-B7->H/7-,6:B7-&:;O:8;7-B7-B0$1+(*'/"7!*(0!"*-:<- ZH/7-T%<;,-:(;H,-6;:867/7+6

:<-H2'.-*404"!",&-P-&:-B%,7- C!-9&:,6%,(%;7,1/&I-4((&8=<*-P-&:-B%,7-Db C!-,(%;7,1/&#-A76
7+6%/%(:6)%0H+7-%AA:,8%++7-<+7-/%;6:&86*-B7-?Ck-A)75-&7,-:B<&67,-B7-B2'/"7!*(0!"*-:(;H,
B7<b-,7/:8+7,-B7-6;:8'7/7+6-.@67():+-76-*-I#- ??!2I

@7&%+-J%/7;- . ??!2#- &l*(:+B:07-B7-Ub- C D-,(%;7,1):-B7-H2' .-*404"!",&-:<-@<B-B<
W*+8+-P-(;%O%=<*-:(;H,- C-T%<;,-,7<&7/7+6-<+7-/%;6:&86*-B7-?Ck-B7,-JU-76-B7,-:B<&67,
B7-I0#0$&!1+'4*!"&7*(1+2

4<-(&78+-A):/(,#-:O7A-H&(*!;"E"1/'.-*404"!",&#-J:+07n:&B-&('*-I-. ??!2-%+6-%9,7;O*

??k-B7-/%;6:&86*-:<- UH/7-T%<;-:(;H,-6;:867/7+6,-,<;-B7,-9:+B7,-&:;O:8;7,-B7-=2'7!&7*!"*-7+
]:<;86:+87I-$:;-A%+6;7#-&7-6:<b-B7-/%;6:&86*-A)75-B0$1+(*'/"7!*(0!"*-,%<&80+*-(:;-@n7:;8+07+
. ??!2-P-]:B:0:,A:;-*6:86-B7-3?k-:(;H,- C-T%<;,I

J7,-A):/(80+%+,-7+6%/%(:6)%0H+7,-(;*,7+67+6-<+7-O<&+*;:98&86*-(;7,=<7-,8/8&:8;7
(%<;- &7,- :<6;7,- %;B;7,- Bl8+,7A67,I- R86%+,- A%//7- 7b7/(&7- &7,- A%&*%(6H;7,#- %}- &7
6;:867/7+6- :<-325*++"*#*- A%+6;7- &7- Y%;'()%;7- B&%("#0(0!+*' ,&$&/-"#&*(*- J60-&*0%(&!*K
6;!L+0/&-",*&M-:-7+07+B;*-<+7-/%;6:&86*-B7- CCk-:<-9%<6-B7- C-T%<;,-,%<&80+7+6-G%B%;%O:
76-*-2-. ??Z2I-R%+6;7- 0%"--*'@*%0#"$*-J60-&0%(&!*K'=$*!*5&",*&2#-32'5*++"*#*-:-/:+8M7,6*
<+7-/%;6:&86*-B7-!?k-:<-9%<6-B7-?"-)7<;7,-,7<&7/7+6-.J:n;7+A7-76-*-2#- ??Z2I

Jl:A68%+- B7,- :<6;7,- A):/(80+%+,- 7+6%/%(:6)%0H+7,- ,7/9&7- g6;7- (&<,- B8MM*;*7- =<7
A7&&<&7-B7,-A):/(80+%+,I-G7&-7,6-&7-A:,-B7-/8A;%,(%;8B*,-N0+&/*'*$!",0%;*71+#-&7=<7&-:

7+6;:m+*-<+7-/%;6:&86*-B7-?"# k-A)75-&l:A;8B87+-H&-*#0%-1+'+*#71"#"%&+-:<-DCH/7-T%<;-B7
6;:867/7+6-A%//7-&l%+6-,%<&80+*-S7+;'-76-*&I-. ?!?2I

$$$)O)O)0)(-+R`(<5(%+R`

4)(&2@:?545@

J7,- B%,7,- &*6:&7,- 76- &7,- 67/(,- &*6:<b- :<- 9%<6- B7,=<7&&7,- UCk- B7,- 8+B8O8B<,- B7
=27!&7*!"*-76-B7-B2'/"7!*(0!"*-,%+6-/%;6,-,%+6-%967+<7,-P-(:;68;-B7,-B;%867,-B7-;*0;7,,8%+
.[80<;7,-+QD!-76-+QD32-B7,-&%0:;86)/7,-B*A8/:<b-B7,-B%,7,-.6:9&7:<-+Q >-76-+Q Z2-76-B7,
67/(,-.6:9&7:<-+Q U-76-+Q "2-7+-M%+A68%+-B7,-6:<b-B7-/%;6:&86*-A%;;80*,-A)75-&7,-8/:0%,
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?<@(+R(<5(?<@(49:?5<@(9<(81&9!"$2:;$!21

@%<;A7-B7
O:;8:68%+

YYJ @%//7-B7,
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<+7- B8/8+<68%+- ,80+8M8A:68O7- B<- +%/9;7- B7- 0;:+<&%A'67,- .({C#CU2- B7,- JU- 76- :B<&67,- B7
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 I R'6;%&%087-=<:+686:68O7

$&<,87<;,- 6'(7,- Bl)*/%A'67,- %+6- *6*- B*A;86,#- /:8,- &7<;- A&:,,8M8A:68%+- 7,6- ;7+B<7
(;%9&*/:68=<7-P-A:<,7-B7,-:((:;7+A7,-=<l8&,-(;7++7+6-76-=<8-A):+07+6-,7&%+-&7,-A%+B868%+,
76-&7,-67A)+8<=7,-7/(;<+6*7,-(%<;-&7<;-*6<B7I
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X &7,-(;%)*/%A'67,-%<-A7&&<&7,-07;/8+:68O7,
X &7,-(&:,/:6%A'67,-%<-A7&&<&7,-():0%A'6:8;7,
X &7,-0;:+<&%A'67,-%<-A7&&<&7,-0;:+<&:8;7,I

J7- ,:+0- B7,- :A;8B87+,- :- B*TP- M:86- &l%9T76- B7- +%/9;7<b- 6;:O:<bI-Y:+,- ,7,- *6<B7,- ,<;- &:
A'6%&%087- B<- ,:+0- B7,- :A;8B87+,#- J7(7,/7- . ?>32- B8,68+0<7- A)75- &7,- :B<&67,- B<- A;8=<76
(H&7;8+-B7<b-A:6*0%;87,-)*/%A'6:8;7,#-&7,-(;%)*/%A'67,-76-&7,-():0%A'67,-=<8-A%;;7,(%+B
;7,(7A68O7/7+6-:<b-:/89%A'67,-B7-(76867-6:8&&7-76-B7-0;:+B7-6:8&&7-B%++*,-(:;-^<7+%6-A86*
(:;-J7(7,/7-. ?>32I

Jl7b:/7+- B<- M;%668,- B7- ,:+0- B7- B0$1+(*' /"7!*(0!"*#- BlR#*$!","1/' *&7L%("1/- 76- B7
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&7,-A7&&<&7,-&*,*7,-=<8-%+6-67+B7+A7-P-M%;/7;-B7,-:0;*0:6,#-&7<;-A%+67+<-A'6%(&:,/8=<7-7,6
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;7,,%;68;-<+7-M%;67-(;%&%M*;:68%+-B7-A):/(80+%+-#-A7A8-B86-%+-(7<6-A%+,8B*;7;-&l)*/%&'/()7
A%//7- <+- 9%+- /8&87<- B7- A<&6<;7- B7- &l:A;8B8(:6)%0H+7IJ:- /%;6- B7,- 8+B8O8B<,- (7<6- g6;7
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S]b

C-.)+#%*' C-A!88! @!4"-/&!(!8%'

EKCSZ WTWWW 3 $ $ $ $ $

;3FEPSV WTWWW 3 $ $ $ $ $

;3FEPSZ WTWWW 3 $ $ $ $ $

X: :SV WTWWW 3 $ $ $ $ $

X: :SZ WTWWW 3 $ $ $ $ $

K@G:SV WTWWW 3 $ $ $ $ $

K@G:SZ WTWWW 3 $ $ $ $ $

B;:SV WTWWW 3 $ $ $ $ $

B;:SZ WTWWW 3 $ $ $ $ $

K@G:SU STWWW 3 $ $ $ $ $

EKCSV UTWWW 3 $ $ $ $ $

B;:SU VTVWW 3 $ $ $ $ $

X: :SU ]TVWW 3 $ $ $ $ $

B;:d SWTWWW 3 $ $ $ $ $

;3FEPSU SSTVWW 3 $ $ $ $ $

EKCSU SbTWWW 3 B $ $ $ $

K@G:d ScTWWW 3 B $ $ $ $

X: :d UcTVWW 3 B $ $ $ $

B;:] VbTWWW $ B D $ $ $

X: :] ]ZTVWW $ $ D H $ $

K@G:] cUTWWW $ $ D H $ $

;3FEPd cUTVWW $ $ D H $ $

;3FEP] ZYTVWW $ $ D H $ $

EKCd ZdTVWW $ $ D H $ $

B;:Y SWWTWWW $ $ $ H $ $

X: :Y SWWTWWW $ $ $ H $ $

K@G:Y SWUTVWW $ $ $ H $ $

EKC] SbcTWWW $ $ $ $ : $

;3FEPY UWSTWWW $ $ $ $ $ X

EKCY UScTVWW $ $ $ $ $ X

=((!P!%<E%?%"/,5"/-!

H*6-!*/%ED%%?%=(*->.!%)!%-*%4*$5*("!%./$%-0!&&!,%./$%-!%A'5).%.!"%)!%-*%"/,5"/-!8

<-/"0!$.!

?)"#)%#-8

HH; <-((!$.!'

0)""*'

D)""*'

(-A!8'

X$.!$X#'7!" ,"$a$X

C-.J+! Y ]VYT]Sd UScTZcY UdSTcSW e$WTWWWS

@*'#./' UW SbTdYZ WTcbc $ $

E-%)+ UY ]]ZTVV] $ $ $

 )+!/"$0"#%#6/!$.!$E/f!A$g$YTdVZ

H*6-!*/%D%?%:-*..!+!(,%!,%$!1$'/A!+!(,.%)!.%1$'/A!.%('(%.51(5&5"*,54!+!(,%)5&&N$!(,.8



=((!P!

S]V

C-.)+#%*' C-A!88! @!4"-/&!(!8%'

;VE@ YUTdUc 3 $ $ $

;VE Y]TbdV $ B $ $

3HE@ bUTYSW $ $ D $

3HE b]TbZc $ $ $ H

H*6-!*/%DE%?%:-*..!+!(,%!,%$!1$'/A!+!(,.%)!.%1$'/A!.%('(%.51(5&5"*,54!+!(,%)5&&N$!(,.8

C-.)+#%*' C-A!88! @!4"-/&!(!8%'

;VE@ YUTdUc 3 $ $ $

;VE Y]TbdV $ B $ $

3HE@ bUTYSW $ $ D $

3HE b]TbZc $ $ $ H

H*6-!*/%DEE%?%:-*..!+!(,%!,%$!1$'/A!+!(,.%)!.%1$'/A!.%('(%.51(5&5"*,54!+!(,%)5&&N$!(,.8

C-.)+#%*' C-A!88! @!4"-/&!(!8%'

;VE@ YUTdUc 3 $ $ $

;VE Y]TbdV $ B $ $

3HE@ bUTYSW $ $ D $

3HE b]TbZc $ $ $ H

H*6-!*/%%DEEE%9%=(*->.!%)!%-*%4*$5*("!%./$%-!%A'5).%.!"%)!%-*%"/,5"/-!%.,!$(*-!%*6)'+5(*-!%)!.%JS%)!%2.

"$%"0$!0%!,%*)/-,!.%,$*5,N.%A*$%-.&/011!0'0%.

<-/"0! H.+ <-((!$.!'

0)""*'

D)""*'

(-A!8'

X$.!$X#'7!" ,"$a$X

C-.J+! Y ]VYT]Sd UScTZcY UdSTcSW e$WTWWWS

@*'#./' UW SbTdYZ WTcbc $ $

E-%)+ UY ]]ZTVV] $ $ $

H*6-!*/%DE<%?%:-*..!+!(,%!,%$!1$'/A!+!(,.%)!.%1$'/A!.%('(%.51(5&5"*,54!+!(,%)5&&N$!(,.8

C-.)+#%*' C-A!88! @!4"-/&!(!8%'

;VE@ YUTdUc 3 $ $ $

;VE Y]TbdV $ B $ $

3HE@ bUTYSW $ $ D $

3HE b]TbZc $ $ $ H

H*6-!*%/%D<%?%:-*..!+!(,%!,%$!1$'/A!+!(,.%)!.%1$'/A!.%('(%.51(5&5"*,54!+!(,%)5&&N$!(,.8

C-.)+#%*' C-A!88! @!4"-/&!(!8%'

;VE@ YUTdUc 3 $ $ $

;VE Y]TbdV $ B $ $

3HE@ bUTYSW $ $ D $

3HE b]TbZc $ $ $ H

H*6-!*%/%D<E%?%:-*..!+!(,%!,%$!1$'/A!+!(,.%)!.%1$'/A!.%('(%.51(5&5"*,54!+!(,%)5&&N$!(,.8



 !"#!$"#!%&'()*+!(,*-!%./$%-0!(,'+*,#'12(!%3!*/4!$5*%6*..5*(*%73*-.89:$548;</5--8

7=."'+>"',*?%@>A'"$!*-!.%;%?

S]]

C-.)+#%*' C-A!88! @!4"-/&!(!8%'

;VE@ YUTdUc 3 $ $ $

;VE Y]TbdV $ B $ $

3HE@ bUTYSW $ $ D $

3HE b]TbZc $ $ $ H

H*6-!%*/%D<EEE%9%=(*->.!%)!%-*%4*$5*("!%./$%-*%,!(!/$%!(%A$',N5(!%,',*-!%)!%-*%"/,5"/-!%.,!$(*-!%*6)'+5(*-!

)!.%JS%)!%2.&"$%"0$!0%!,%*)/-,!.%,$*5,N.%A*$%-.&/011!0'0?

<-/"0! ..+ <-((!$.!'$0)""*' D)""*'$(-A!8' X$.!$X#'7!" ,"$a$X

C-.J+! Y cWdTUZd UY]TbYW VWZTYYS e$WTWWWS

@*'#./' UW dTYWU WTb]V $ $

E-%)+ UY cSZTVdS $ $ $

H*6-!*%/%DED%?%:-*..!+!(,%!,%$!1$'/A!+!(,.%)!.%1$'/A!.%('(%.51(5&5"*,54!+!(,%)5&&N$!(,.8

C-.)+#%*' C-A!88! @!4"-/&!(!8%'

;VE@ U]TbZU 3 $ $ $

;VE UdTSSZ $ B $ $

3HE@ YcTZZU $ $ D $

3HE YdTWcV $ $ $ H

H*6-!*/%DD%?%:-*..!+!(,%!,%$!1$'/A!+!(,.%)!.%1$'/A!.%('(%.51(5&5"*,54!+!(,%)5&&N$!(,.8

C-.)+#%*' C-A!88! @!4"-/&!(!8%'

;VE@ U]TbZU 3 $ $ $

;VE UdTSSZ $ B $ $

3HE@ YcTZZU $ $ D $

3HE YdTWcV $ $ $ H

H*6-!*/%DDE%?%:-*..!+!(,%!,%$!1$'/A!+!(,.%)!.%1$'/A!.%('(%.51(5&5"*,54!+!(,%)5&&N$!(,.8

C-.)+#%*' C-A!88! @!4"-/&!(!8%'

;VE@ U]TbZU 3 $ $ $

;VE UdTSSZ $ B $ $

3HE@ YcTZZU $ $ D $

3HE YdTWcV $ $ $ H

H*6-!*/%DDEE%9%=(*->.!%)!%-*%4*$5*("!%$!-*,54!%T%-*%,!(!/$%!(%"#5,5(!%)!%-*%"/,5"/-!%.,!$(*-!%*6)'+5(*-!

)!.%JS%)!%2.&"$%"0$!0%!,%*)/-,!.%,$*5,N.%A*$%-.&/011!0'0.

<-/"0! HH; <-((!$.!'

0)""*'

D)""*'

(-A!8'

X$.!$X#'7!" ,"$a$X

C-.J+! Y bVTScb SVTWVZ ScT]]Z e$WTWWWS

@*'#./' UW ScTWb] WTZVU $ $

E-%)+ UY ]UTUUW $ $ $

H*6-!*/%DDEEE%?%:-*..!+!(,%!,%$!1$'/A!+!(,.%)!.%1$'/A!.%('(%.51(5&5"*,54!+!(,%)5&&N$!(,.8



=((!P!

S]c

C-.)+#%*' C-A!88! @!4"-/&!(!8%'

3HE@ bTUWY 3 $

;VE@ ]TbbU $ B

;VE cTWbU $ B

3HE cTdSY $ B

H*6-!*/%DDE<%?%:-*..!+!(,%!,%$!1$'/A!+!(,.%)!.%1$'/A!.%('(%.51(5&5"*,54!+!(,%)5&&N$!(,.8

C-.)+#%*' C-A!88! @!4"-/&!(!8%'

3HE@ bTUWY 3 $ $

;VE@ ]TbbU $ B $

;VE cTWbU $ B D

3HE cTdSY $ $ D

H*6-!*/%DD<%?%:-*..!+!(,%!,%$!1$'/A!+!(,.%)!.%1$'/A!.%('(%.51(5&5"*,54!+!(,%)5&&N$!(,.8

C-.)+#%*' C-A!88! @!4"-/&!(!8%'

3HE@ bTUWY 3 $ $

;VE@ ]TbbU $ B $

;VE cTWbU $ B D

3HE cTdSY $ $ D


