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<1-01 A.+0 ,/02,121& @+/ ./ -*2,/? ./0 4/+M ,123/,/0 4*--/-2 2*+2 4/ BO/B/ 4/0 A.<8/0 4/
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 !" #$%'()*$%

U- < 4*- C/2+41C/ 4<-0 /22/ A,/B13/,/ A<,21/ .J/L/2 4/0 R+2+<21*-0 8<+001/--/0 0+,
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0J<AA,*S/ 4J+-/ AS<0/ 1-S*B*83/-/ 4/ 2=A/ TT:U' V/22/ AS<0/ C/2<-2 <,<2C/,10C// A<,
./ S<-8/B/-2 4/ 018-/ 4+ 2/,B/ 4/ B*4+.<21*- W ./ 2/,B/ ' "#K" 4<-0 .< &*-21*-9
-/../ 4/ 51-67+,89:<-4<+? 1. /- ,C/0+.2/ +-/ A.+0 8,<-4/ ;<,1C/2C/ 4/ ,C/81B/0 @+/ 4<-0 ./
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H#



 !"#$ $%"%"$"'()  )($ *)$%) %+),+)-+))  .% -/)0"1$)#) 2) 2)(0 %!11!,)%1 )#.2%.#$ (# %+)3"4)
)0$%*)4)4)#$ !%"3"#.- )# $)%4)1 2) 5($(.$"!#1 6,!"% 7"3898:;8 </+)$(2) )0 +)%"4)#$.-) 2)1
5($(.$"!#1  !(%%."$ 2!# 1) %+),+)-)% )0$%*)4)4)#$ "#$+)%)11.#$)=  ("1'(/"- #/)0"1$)  .1 >).(?
!( 2/.($%)1 4!@)#1 2) )%$"A)% -.  %+)1)#) 2/(#)  B.1) 77<C8

C# . +)3.-)4)#$ 4"1 )# -(4"D)%) .( !(%1 2) )$$) $BD)1) -) %*!-) $%D)1 "4 !%$.#$ '() E!()
-/.#"1!$%! ") 1(% -.  B.1) 77<C= '(/)--) 1!"$ 2/!%"3"#) %"1$.--"#) !( '(/)--) 1!"$ 2!4"#+))
 .% -/.#"1!$%! ") 2(  .%.4D)$%) 2/!%2%) 1( %.!#2($)(% 6)# !#2)  = != 888;8 F)--)?"= )#
A0.#$ 2) G.H!#  %","-+)3"+)) -) ,)$)(% 2) 4!2(-.$"!# 2.#1 2)1 2"%)$"!#1 2)  -(1 B.($)1
1@4+)$%")1= E!() -) %*!-) 2) 1$.>"-"1.$)(% 2) -.  B.1) 77<C8 I# %),.#B)= )$$) 1$.>"-"$+) 2)
-. 2"%)$"!# 2) -. 4!2(-.$"!# "#2("$ 2)1  !B)1 2) 5($(.$"!#1 "1!-+))1 2.#1 -/)1 .) 2)1
4!4)#$1= %)2!#.#$ -)1 )0 !1.#$1 3.(11")#1 2( .1 B!4!3D)#)8

J."1 "- )1$ )#!%)  !11">-)= 2.#1 -) .1 2) 1@1$D)4)1 .#"1!$%! )1= 2) 4)1(%)% 2)1 !4?
 !%$)4)#$1 .%.$+)%"1$"'()1 2) -.  B.1) 77<C8 C# . ."#1"  %! !1+) -. 4)1(%) 2( %.  !%$
2/.#"1!$%! ") 2) -.  .%.!#2($","$+)8 K) G.H!# 1(% %)#.#$)= ) 2)%#")% +),!-() )# G!#$"!#
2) -. $)4 +)%.$(%) -!%1'(/(# B.4 4.3#+)$"'() )0$)%#) 1$.>"-"1) -. 4!2(-.$"!# 2.#1 (#)
2"%)$"!#  %","-+)3"+)) 6 98L;8

C# . +)3.-)4)#$  %! !1+) -. 4)1(%) 2)1 5($(.$"!#1 2) -/."4.#$.$"!#= '(" .(%. (# !4?
 !%$)4)#$ $!($ D. G."$ 1 +)"A'() 2*( .(0 G!%$1 )M)$1  .%.4.3#+)$"'() %+).#$ -.  B.1) 77<C
6 98N;8 O- )1$ ."#1"  !11">-) '() -)1 5($(.$"!#1 2) -/."4.#$.$"!# 1!")#$  .%.4.3#+)$"'()1
 !(% 2)1 1@1$D)4)1 "1!$%! )1 >"2"4)#1"!##)-18 P-(1 1(% %)#.#$= -. %+) !#1) 5($(.$"!##)--)
2) -/."4.#$.$"!# 2"1 .%.*Q$ 2.#1 -) .1 "1!$%! ) $%"2"4)#1"!##)- 6 98N89;8 K.#1 -) .1 .#"?
1!$%! )= "- #/)1$  .1  !11">-) 2/!>$)#"% 2) !4 !%$)4)#$ 3+)#+)%.-  !(% -)1 5($(.$"!#1 2)
-/."4.#$.$"!#8 C# . .-!%1 )( %)!(%1 D. 2)1 4!2D)-)1 1"4 -)1 2+)%",.#$ -) !4 !%$)4)#$
.$$)#2(1  !(% -) !4 !1+) D. G)%4"!# -!(%2 F)F!O# 8 K.#1 ) .1= #!(1 .,!#1  %+)2"$ '()
-)1 5($(.$"!#1 +)$.")#$ 1!"$ 2) #.$(%) 2".4.3#+)$"'()1= .,) (#) G!%$) .$$+)#(.$"!# 2)1
5($(.$"!#1  %D)1 2) -.  B.1) 77<C= 1!"$ '(/)--)1 !1"--.")#$ )#$%) 2)1 %+) !#1)1 2".? )$
 .%.?4.3#+)$"'()1 )# G!#$"!# 2( %.$"! "#$ 6 98N8:;8

R!(1 .,!#1 +)3.-)4)#$ ,.-"2+) #!$%) .  %!B) 3.(11")##)  .% -/+)$(2) 2( %"$D)%) 2)
S"#T>(%3?<),.#@(U .2. $+) .(0 .1 77<C 6 98V;8 <. %+)3"!# 2)1 5($(.$"!#1 %"$"'()1 )1$
 -(1 -.%3) '() 2.#1 -) .1 (#"G!%4)= 4."1 %)1$) 2"Æ"-)4)#$ !>1)%,.>-) )0 +)%"4)#$.-)4)#$8
F)-. E(1$"A) #!$%) +)$(2) 3.(11")##) )$ %)#2 2"Æ"-) -/!>1)%,.$"!# )0 +)%"4)#$.-) 2)1  B+)#!?
4D)#)1  %+)2"$1 .( 4!@)# 2( 3%!( ) 2) %)#!%4.-"1.$"!#8

P!(% A#"% )$$)  .%$")= #!$!#1 '(/D. -/B)(%) .$()--)= "- #/)0"1$) )#!%) .((#) +)$(2)
)0 +)%"4)#$.-) 2)1 5($(.$"!#1 D.  %!0"4"$+) 2) -. $%.#1"$"!# 2)  B.1) ,)%1 (# +)$.$ 77<C8

LL



 !



 !"#$%&' (

)*+%,'-'+ !*.&$/'+ +0#&"23/0%'0& 4
5'&&2-"637'%$80'

 !" #$%&' (% )*+,-.-&/% 012 %& )34'%  

 ! "#$%&'(!$ )*'!+%#!# &*'-.%/#$"#0 -(1!"#$'2%#0 0%/ )#0 ./3./'"#$"#0 &#  !""#$%"& &#0
.('/#0 &# 433.#/5 6%)(#708''5 9%:'' #$ ;3<=(!'! /#-(/2%>#/#!$ 2%# )# 3%/(!$ /'$'2%#
.3%7('$ &#7#!'/ !"#1($'? @AB℄D E! 3%/(!$ /'$'2%# !"#1($'? !*"#$(!$ .(0 .F=0'2%#5 #$ "#$($
&3'$ G#$/# '!$#/./"#$"# 3--# %! &"#()(1# &# .F(0# &#  &(!0 )( /#)($'3! 3%/(!$H.F(0#D I!
.(/)# ()3/0 &# .F(0#  5 3% &# J3!$'3!  D K)%0 $#F!'2%#-#!$5 .3%/ 3<$#!'/ #$$# .F(0#
 5 6%)(#708''5 9%:'' #$ ;3<=(!'! -3&>#)'0#!$ )#%/ J3!$'3! 3--# %! 0=0$>#-# ;LML;5 &(!0
)#2%#) )*'03)(!$ NMO 3!$'#!$ %! /"#0#(% &*'-.%/#$"#0 &# 0.'!5 # 2%' .#/-#$ &# /(J3%$#/ %!#
'!$#/($'3! P##-(! (%Q "#)#$/3!0 $/(7#/0(!$ )( J3!$'3!D R3%$#?3'05 0' )# /"#0#(% &*'-.%/#$"#0
!*#0$ .(0 (00#: &#!0#5 3! !# .#%$ .(0 -3&"#)'0#/ # $=.# &# J3!$'3! .(/ %!# -($/'# &#
 !""#$%"& 3!$#!(!$ %!# '!$#/($'3! &# $=.# P##-(!5 .%'02%*') !*= ( (%%!# &'/#$'3!
./'7')"#1'"## &# 0.'! @SSA℄D

I/5 %!# &'/#$'3! ./'7')"#1'"## &% 0.'! "#)#$/3!'2%# #Q'0$# !($%/#))#-#!$ &(!0 )#0 3-H
.30"#0 ?#//3-(1!"#$'2%#0D T#0 0=0$>#-#0 ?#//3-(1!"#$'2%#0 '$'!"#/(!$0 !3$(--#!$5 2%# )*3!
.#%$ -3&"#)'0#/ 3--# %! 1(: &*"#)#$/3!0 )'</#0 '!$#/(1'00(!$ (7# %! F(-. -(1!"#$'2%#
&*"#F(!1# '%( )*'!$#/($'3! P##-(!D E$')'0(!$ )# -3&>#)# &*%!# J3!$'3! ;LUL;5 6%)(#708''5
6%:&'! #$ K(!=%837 &"#-3!$/#!$ 2%# )# 3%/(!$ /'$'2%# 30'))# #!$/# )#0 "#$($0 V #$  #!
?3!$'3! &# )( )3!1%#%/ &# )( J3!$'3! -(1!"#$'2%# @AW5 AX℄D

Y"#(!-3'!05 ') ?(%&/( ($$#!&/# )#0 (!!"##0 ZVVV #$ )#0 #Q."#/'#!#0 &# [=(:(!37 @A\℄ .3%/
(73'/ )( ./#-'>#/# ./#%7# #Q."#/'-#!$()# &# )*(!!%)($'3! &% 3%/(!$ /'$'2%# &(!0 %!# J3!H
$'3! ;LUL; D >] )*F#%/# ($%#))#5 )#0 .F(0#0  3!$ "#$"# 3<0#/7"##0 .(/ &# !3-</#%0#0 "#2%'.#0
N73'/ )#0 /#7%#0 @A^5 BV℄O5 #$ 0# -(!'?#0$#!$ &(!0 <#(%3%. &# ./3./'"#$"#0 &# 3F"#/#!# 3%
&*'!$#/?"#/#!# #!$/# &#%Q 3!&#!0($0D 4'$3!0 .(/ #Q#-.)# )#0 #_#$0 &*'!$#/?"#/#!# 2%(!H
$'2%#0 N#_#$0 ;`EMaO (003'(!$ &#0 J3!$'3!0 !3/-()#0 >( &#0 J3!$'3!0  '!0"#/"##0 &(!0 &#0
(!!#(%Q 0%./(3!&%$#%/05 2%' /"##!$ &#0 &"#()(1#0 &# )( /"#.3!0# &% ;`EMa #! ?3!$'3!
&% +%Q -(1!"#$'2%# $/(7#/0(!$ )*(!!#(% @SS^5 SZV℄D

K)%0 1"#!"#/()#-#!$5 3! /#1/3%.# 03%0 )# !3- &*#_#$0 &# ./3Q'-'$"# ;LU %!# 1/(!&#
7(/'"#$"# &# .F"#!3->#!#0D T( .)%.(/$ &*#!$/# #%Q 03!$ (/($"#/'0"#0 .(/ &#0 30'))($'3!0 &#0

  !"#$%&'()'* '&(+(,- .-$/.&"#.)'(,- (+(".)' 0/.12( /.'/. .3.',/.* %).&)()' 5.* .3.'* 0. %6/.&.). (*7
*%"/.* (,- $6(*.*  0()* 0.* *,$&(%)0,'.,&* !78(+.*9 +%"& :;;<℄> ?%'%)* /.@(5.#.)' A,. 0.$,"* A,.5A,.*
())/..*9 0. )%,+.(,- *B*'2.#.* ($$(&("**.)' $&%+%A,()' 0.* $6(*.*  0()* 0.* *'&,',&.* CD?DC 6%&*7
/.A,"5"E&. :;;F9 ;;G℄>  .* *B*'2.#.* $&/.*.)'()' 0.* #,5'"%,6.* H.&&%#(@)/.'"A,.* $.&#.''.)' /.@(5.#.)'
0. &/..& 0.* &/.*.(,- 0. +%&'.- .' 0!()'"+%&'.-9 .' $.,+.)' /.@(5.#.)' @/.)/.&.& 0.* $6(*.*  :;;I℄>

bB



 !"#$%$&'( )*+(% !'( '# ,-#$%-# /' 0" 0-#1!'!2 /! )-#$ ,'22-3"1#&'$% !' -! /! *"3)
/4&'*"#1'5 6-!$'( '( -(%00"$%-#( 2&'(!0$'#$ "0-2( /' 0" -3)&'$%$%-# '#$2' 04&'$"$ ,'22-7
3"1#&'$% !' '$ 04&'$"$ (!)2"-#/!$'!28 -33' /%(!$&' /"#( 04%#$2-/!$%-# 1&'#&'2"0'8 ,5
9%15:5 ;# )0!( /'( -(%00"$%-#( /! -!2"#$ 2%$% !'8 %$-#( )"2 '<'3)0' 0'( -(%00"$%-#( /'
0" /'#(%$&' /4&'$"$ =:>:℄8 -! /' 0" $'3)&'2"$!2' 2%$% !' =:>>8 :>@℄ /4!#' A%-!*' BC95 D#
"!$2' 'E'$ %#$&'2'(("#$ 2'0"$%, "!< 'E'$( /' )2-<%3%$&' BC9 '($ 0" F"2%"$%-# /' 0" $'3)&'2"$!2'
2%$% !' /4!# (+($G'3' 9CBC9 '# ,-#$%-# /' 04-2%'#$"$%-# 2'0"$%F' /'( "%3"#$"$%-#( '#$2'
0'( /'!< ,'22-3"1#&'$% !'(5 9"%2' F"2%'2 0" $'3)&'2"$!2' )-0"2%(' /'( -!2"#$( '# ()%# '$
)'!$ ('2F%2 /4%#$'22!)$'!2 "/2'(("A0' '# $'3)&'2"$!2' )-!2 /'( -!2"#$( /' ()%#5 H'$ 'E'$
(4"))'00' 04'E'$ F"##' /' ()%#8  !% )'!$ I'$2' 2'0"$%F'3'#$ 2-A!($' '# 2'1"2/ /! -!2"#$
"))0% !&' /"#( '( (+($G'3'( 9CBC9 =:>J8 :>K℄5 L"#( 0" (!%$'8 -# #4&'$!/%'2"  !' 0'( (+($G'3'(
BC9CB8 '$ 04-# #' /%(!$'2" )0!( /'( (+($G'3'( 9CBC9 -! /'( A%-!*'( BC95

M2"$% !'3'#$8 0'( 'E'$( /' )2-<%3%$&' BC9 -! BCN "))"2"%(('#$ G" )'$%$' &'*'00'8 /"#( 0'
2&'1%3' /%$ 3&'(-(-)% !'5 O" )*+(% !' 3&'(-(-)% !' %#$'2F%'#$ )-!2 /&'2%2' 0' -3)-2$'7
3'#$ &'0'$2-#% !' G" /'( &'*'00'( /' $"%00'( (!Æ("33'#$ )'$%$'( )-!2  !' 0" )*+(% !' 0"(7
(% !' #' ,-#$%-##' )0!(8 3"%( (!Æ("33'#$ 12"#/'( )-!2  !' 04-# )!%((' -#(%/&'2"A0'3'#$
(%3)0%Q'2 0" )*+(% !'  !"#$% !'5

O-2( !' 04-# /%3%#!' 0" $"%00' /4!# (+($G'3'8 %0 "))"2"IR$ !#' 0-#1!'!2 '# /'SG" /' 0" !'00'
04'E'$ /! -#Q#'3'#$ ()"$%"0 /-%$ I'$2' -22'$'3'#$ )2%( '# -3)$'5 T28 0-2( !' 0' -#Q7
#'3'#$ /'F%'#$ %3)-2$"#$8 ' (-#$ 0'( 'E'$(  !"#$% !'(  !% '#$2'#$ '# U'!5 O" )*+(% !'
3&'(-(-)% !' '($ /-# 0" )*+(% !'  !% &'$!/%' 0'( )2-)2%&'$&'( /' $2"#()-2$ 3-/%Q&''( )"2
/'( 'E'$( /' -#Q#'3'#$ ()"$%"05 L! ,"%$ /' ' -#Q#'3'#$8 0" )*+(% !' 3&'(-(-)% !' '($
/&'2%$' )"2 0' )2%#%)' /'( "#"!< /' -#/!$%-#8  !% -22'()-#/'#$ G" /'(  !"#$%Q"$%-#(
/' 0" $2"U'$-%2' /'( )"2$%!0'( =:>V℄5

M-!2 "2"$&'2%('2 !# )'! )0!( ' 2&'1%3'8 -# /&'Q#%$ !#' 0-#1!'!2 /%$' /' -*&'2'#'
/' )*"('   -33' 0" 0-#1!'!2 "! A-!$ /' 0" !'00' 0' (+($G'3' " )'2/! 0" 3&'3-%2' /'
(" )*"('5 H'00'7% (!A%(("#$ /'( W!$!"$%-#( "0&'"$-%2'(8 -# /%2"  !' 0' (+($G'3' " )'2/! 0"
3&'3-%2' /' (" )*"(' 0-2( !4'00' "!2" F"2%&' /4!# ,"$'!2 >!5 O' 2&'1%3'  !"#$% !' &'$"#$
'0!% )-!2 0' !'0 %0 '($ #&'&'(("%2' /' /&'Q#%2 !#' )*"('8 0' 2&'1%3' 3&'(-(-)% !' '($ /&'Q#%
)"2 0" /-##&'' /' "    8 -G! " '($ 0" $"%00' /! (+($G'3' -#(%/&'2&'5 L"#( 0' "( -#$2"%2'
"    8 0" 0-#1!'!2 /' )*"(' #4%#$'2F%'#$ )"(8 '$ 04-# 2'$2-!F' /'( )2-)2%&'$&'( 0"((% !'(5
M-!2 "!   8 -# 2'$2-!F' 0' 2&'1%3' )!2'3'#$  !"#$% !'8 -G! %0 #4'($ )0!( /! $-!$ )-((%A0'
/' )"20'2 /' $2"U'$-%2'5

X! ('%# 3I'3' /! 2&'1%3' 3&'(-(-)% !'8 %0 '<%($' '#-2' /'!< (-!(72&'1%3'( "2"$&'2%(7
$% !'( /'( -3)-2$'3'#$( 3&'(-(-)% !'( Y 0" 0%3%$' /%E!(%F' '$ 0" 0%3%$' A"0%($% !'5 L"#(
0" 0%3%$' /%E!(%F'8 0'( )"2$%!0'( (' /&')0"'#$ '# 2'#-#$2"#$ !# 12"#/ #-3A2' /4%3)!7
2'$&'(5 O'( &' !"$%-#(  !% 2&'1%(('#$ ' 2&'1%3' (-#$ "0-2( /'( &' !"$%-#( /' /%E!(%-#8 '$ 04-#
)"20' (-!F'#$ /'  !"#$%& )-!2 #-33'2 0" )"2$%!0' (' /&')0"S"#$ /"#( !# 2&'('"! /'#('
/4%3)!2'$&'(5 L"#( 0" 0%3%$' A"0%($% !'8 0'( )"2$%!0'( (' )2-)"1'#$ ("#( 2'#-#$2'2 /4%3)!7
2'$&'(5 T# )"20'2" 1&'#&'2"0'3'#$ /' (+($G'3'( /%E!(%,( 0-2( !'  ! ! "!   8 '$ /' (+($G'3'(
A"0%($% !'( /"#( 04"!$2' "( 0%3%$' " !  ! !   8 -G!  ! Z #" $ '($ 0" 0-#1!'!2 3-+'##'
 !' 0" )"2$%!0' )"2-!2$ G" 0" F%$'((' /' 9'23% #" /!2"#$ 0' $'3)( 3-+'# $ '#$2' /'!<
-00%(%-#( &'0"($% !'(5

;# (!)2"-#/!$%F%$&'8 -# ("%$  !4!#' 0-#1!'!2 "2"$&'2%($% !' (!2 0" !'00' 0'( )"%2'(
/' H--)'2 1"2/'#$ 0" 3&'3-%2' /'( 'E'$( -00'$%,( '($ /-##&'' )"2 0" 0-#1!'!2 % /%$'8
U!($'3'#$8 /' -*&'2'#'5 H'$$' 0-#1!'!2 /' -*&'2'#' '($ (%3)0'3'#$ 0" 0-#1!'!2 /'
-22&'0"$%-#( /' )"%2'( /' H--)'2 "! ('%# /! (!)2"-#/!$'!25 ;#  !'0 !' (-2$'8 '00'
2')2&'('#$' 0" $"%00' /'( )"%2'(5 O-2( !4%0 #4+ " )"( /4%#$'2"$%-# 3"1#&'$% !' "! ('%# /! (!7

@V



 !"$%&'()'!* )(() +$%,')'!  &-) )%& )..)%(/)++)0)%( &) +" ()0 -)!"('!)*  '/.1')   2
+$!.1') ! " !3 4) 5"6$%  +'. ,-)%-)!"+)* )(() +$%,')'! &) $7-)!)%)  .)!" &8"'("%(  +'.
5"/9+) 1') &). ):)(. &) 9!/.'!) &)  "/!) .)!$%( /0 $!("%(. &"%. +) .;.(<)0)3 =% .'  $.)
// 1') +). ):)(. &) 9!/.'!) &)  "/!) +).  +'. /0 $!("%(. .$%( +). ):)(. 0",%-)(/1').3

>'.1'8<" 0"/%()%"%(* $% " &/.'(-) +). .;.(<)0). /.$+-).3 ?% "'(!) )%@)' 0"@)'! &) +"
 7;./1') 0-).$.$ /1') $%./.() <" .' )! $.)! +).  !$ !/-)(-). &) &/:-)!)%(. 0"(-)!/"'A  $'!
$9()%/! &).  !$ !/-)(-). 7;9!/&).3 B$'! ) 5"/!)* /+ .'Æ( +"  +' "!( &' ()0 . &) @'A(" $.)!
&/:-)!)%(. 0"(-)!/"'A* !-)"%( ) 1') +8$% "  )++) &). 7-)(-)!$@$%(/$%.3 D$;$%. +). 0$&/E"F
(/$%. .'9/)  "! +" +$%,')'! &) $7-)!)%) &"%. +). 7-)(-)!$@$%(/$%.3

G$!.1') +8$% !)+/) &)'A .;.(<)0). .' !"$%&'()'!.  "! '%) @$%(/$% 0-)("++/1') %$!0"+)
$' 5)!!$0",%-)(/1')* $%  )'( ($'@$'!. H$/! +" +$%,')'! &) $7-)!)%) $00) +" ("/++) &).
 "/!). &) I$$ )!3 J"/. $% &$/( "+$!. !)&-)E%/! )(() +$%,')'!* &) 5"6$% <"  !)%&!) )% $0 ()
+). ):)(. &) 9!/.'!) &)  "/!). &"%. +" @$%(/$%3 K% ):)(* /+ ; "'!" "+$!. &)'A +$%,')'!. &)
$7-)!)%). &/.(/%().* '%) +$%,')'! &) $7-)!)%) )% H$+'0) )( '%) +$%,')'! &) $7-)!)%)
&)  !$A/0/(-)3 B+'.  !-)/.-)0)%(* ). &)'A +$%,')'!. .$%( &/.(/%(). ./ +). 0-)"%/.0). &)
9!/.'!) &).  "/!). &) I$$ )! .$%( &/:-)!)%(. &"%. +) .' !"$%&'()'! )( &"%. +" @'%(/$%3
I)+" .)  !$&'/( )%  "!(/'+/)! +$!.1') +) .' !"$%&'()'! ).( .'  $.-) ."%. /%()!"(/$% "+$!.
1') +" @'%(/$% ).( $%.(/('-)) &8'% 0-)("+ 5)!!$0",%-)(/1')3 G" +$%,')'! &) $7-)!)%) )%
H$+'0) !).() &-)E%/)  "!  * "+$!. 1') +" +$%,')'! &) $7-)!)%) &)  !$A/0/(-) ).( %$(-))  ! * )(
H-)!/E)  "  ! 3 B$'! 1') +). ):)(. &) $7-)!)%) )%(!) +). &)'A -)+)(!$&). .' !"$%&'(!/).
)A/.()%(* /+ 5"'( &$% .)  +")! &"%. +) ". $<'  ! ).(  +'. ,!"%&) 1') +" +$%,')'! &) +"
@$%(/$% #* )( +) !-),/0) 0-).$.$ /1') &) +" .' !"$%&'(/H/(-) ).( &-)E%/  "!  !  #3

4"%. +) ". &). ):)(. &)  !$A/0/(-) "..$/"%( .' !"$%&'(/H/(-) )( 5)!!$0",%-)(/.0)*
$% " )%$!) H' 1') &). ):)(. &8$./++"(/$%. .)  !$&'/."/)%(* &-)$' +"%( +"  -)%-)(!"(/$% &'
$%&)%."( &"%. +"  "!(/) 5)!!$0",%-)(/1') )% '%)  "!(/) "((-)%'-)) )( '%)  "!(/) $./++"%()
LH$/! M/,3NO3 G8"((-)%'"(/$% -)("%( "!"(-)!/.-))  "! +" +$%,')'! &) $7-)!)%)  ! * $% &$/(
)%$!) "@$'()! '%) +$%,')'! "!"(-)!/.(/1') &). ):)(. &8$./++"(/$%.3 I)(() +$%,')'! &8$.F
/++"(/$% H-)!/E)  " P  $"%&*  '/.1'8/+ .8",/( ,+$9"+)0)%( &8'% ):)( &)  !$A/0/(-) "%$!0"+
&' "' 5)!!$0",%-)(/.0)* )( 1') +" +$%,')'! &8$./++"(/$% .)!" &8"'("%(  +'. $'!() 1')
+) 7"0 &8-)7"%,) & .)!" ,!"%&3 M$!( &) )(() %$'H)++) +$%,')'!* $% &$/( !)&-)E%/! +).
&/:-)!)%(. !-),/0). "(()%&'. 1'"%& $%  "!+) &) .;.(<)0). QRMRQ3

4"%. +" .'/()* $% %) &/.'()!"  +'. &) +" +$%,')'! &) $7-)!)%)  ! * )( $% +" .'  $.)!"
($'@$'!. .' -)!/)'!) <" +" +$%,')'! # &) +" @$%(/$% 5)!!$0",%-)(/1')*  !"!  !  #3 S).()
)%$!) (!$/. !-),/0). 1') +8$% &-)!/( /F&)..$'. &"%. +8$!&!) !$/.."%( &) +" $%)%(!"(/$%
)% /0 '!)(-). 1') !)%$%(!) '%)  "!(/'+) (!"H)!."%( +" @$%(/$% 5)!!$0",%-)(/1')3

T3 G)  !)0/)! !-),/0) $!!). $%& <" +" +/0/()  " ! # ! '# !) !-).)%(-) .'! +" E,'!)
U3T3(O3 4"%. ) ".* +). 1'"./ "!(/'+). %) !)%$%(!)%( "''%) /0 '!)(-) +$!. &) +)'!
(!"H)!.-)) &) +" @$%(/$% 5)!!$0",%-)(/1')* $00) &"%. +) ". 9"+/.(/1')3 K++) %) 5$%(
&$% 1'8"'0'+)! +). ):)(. &8$./++"(/$%. +/-) "' 7"0 &8-)7"%,) +) +$%, &) +"
@$%(/$%3 =% .8"(()%& &$% &"%. ) !-),/0) <" ) 1') +). ):)(. $./++"%(. .$/)%( +).
 +'. 5$!(.3 I)(() +/0/() .)!" -)('&/-)) "'  "!",!" 7) U3N3

U3 G) .)$%& !-),/0) $!!). $%& <" +" +/0/()  " ! '# ! # !) !-).)%(-)) .'! +" E,'!)
U3T3)O3 4"%. ) ".* +). 1'"./ "!(/'+). !)%$%(!)%( 1')+1'). /0 '!)(-). ":)("%( +)'!
$0 $!()0)%( $./++"($/!)* 1'/ .8)% (!$'H) "+$!. !-)&'/(3 4"%. ) ". +<"  $'!("%(* +).
):)(. +/-). "'A $./++"(/$%. &). 1'"./ "!(/'+). &$/H)%( !).()! /0 $!("%(3 I)(() +/0/()
 )'( -),"+)0)%( .) !-)-)!/!)  " ! '# " *& #  * ) 1'/ $!!). $%& <" &). .;.(<)0).
0$&-)!-)0)%( &-).$!&$%%-). $<' +) ()0 . &) $++/./$% )%(!) &)'A  "!(/'+). * ).( ".F
.)V ,!"%& )% "..$/"(/$% "H) '% 5$!( 7"0 &8-)7"%,) &3 =% .8"(()%& &$% &"%.
)(() +/0/() <" "H$/! &). ):)(. &8$./++"(/$%. "..)V /0 $!("%(. "+$!. 1') +) $'!"%(

NW



 !"#$%$&' ()#")*,-)!"
  !"#$%$& '%  ( )!"+,!"

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

 
$!    !  $"

!
$" -  "!%5&'#(  !"#$%$& '% '3%&!,00("%
$! -  "!%)  !"#$%$& '6!0,  (+,!"

 ).)-% 2)3$')4%
 
!  $!    $"

!
$" -

"
 *"%)  !"#$%$& '% '3%&!,00("%

$! -
"
 *"%)  !"#$%$& '6!0,  (+,!"

 !"# $#%&  !"#$!% &'$!)*+%#!+*, -$. -*/'$&$0+$. #102%$%&. !&!+'$&*.+*3%$. -$. -$%4 &'$2*5$. "!6
#*.+*3%$ $+ -*/%.*, -$. .7.+8$5$. 9:;<  $.+ #$ =!5) ->'$=!02$ ,$&&15!20+*3%$? $+ !" $.+ %0
1$Æ*$0+ -$ -*/%.*10< 9* -!0. #$ &'$2*5$ "!#*.+*3%$ #$. -$%4 #102%$%&. -$ -'$&1*..!0$ $+ ->1.*#6
#!+*10 -$ #>$/$+ -$ )&14*5*+'$ .10+ -'$1%)#'$$.? -!0. #$ !. -*/%.*, $0 &$A!0=$? $. -$%4 #102%$%&.
.10+ '$2!#$.<

&,+,4$% "% '%7&(,+ /(0 0$.,& +&!/ '6(++3%"$(+,!" '8$%0 ($9 ,1/$&%+3%0: ;%++%  ,1,+%
0%&( 3%+$',3%% ($ /(&(#&(/<% 5:=: >!+!"0 4$% %++%  ,1,+% "6( /(0 '63%4$,7( %"+ %"
/<20,4$% 13%0!0!/,4$% '%0 020+?%1%0 @A>A@B /$,04$6%  % !&&%0/!"'  (,&%1%"+ ?(  (
!1/3%+,+,!" %"+&% '%$9 !&'&%0 C  ( 0$/&(!"'$+,7,+3% %+  % D%&&!1(#"3%+,01%: E$+&%F
1%"+ ',+B 6%0+ /(&% 4$%  % <(1/ '63%<("#% /&!'$,+  %0 !0,  (+,!"0 '$ !"'%"0(+ 0$F
/&(!"'$+%$&B '3%G",00("+  (  !"#$%$& $! B 4$%  6!" /%$+ (7!,& % &3%#,1% 1!'3%&3%1%"+
'3%0!&'!""3%:

H: I% +&!,0,?%1% &3%#,1% !&&%0/!"' ?(  (  ,1,+% !  $!   &%/&3%0%"+3%% 0$&  ( G#$&%
5:J:K: L("0 % (0B  %0 4$(0,/(&+,$ %0 &%"!"+&%"+ $"% #&("'% 4$("+,+3% '6,1/$&%+3%0
 !&0 '%  ( +&(7%&03%% '%  ( )!"+,!"B !11% '("0  % (0 ',M$0,D: ;!11%  % 0$##?%&%  (
G#$&% 5:J:KB  % !1/!&+%1%"+ !0,  (+!,&% G", /(& 8%+&% +%  %1%"+ .,(,03% /(&  %0 ,1/$F
&%+3%0 4$6, '%7,%"+ %9/!"%"+,%  %1%"+ D(,. % /(& &(//!&+ ?(  (  !"#$%$& '%  ( )!"+,!":
N!$+%D!,0B /$,04$%  (  !"#$%$& '% !<3%&%"% 0$/&(!"'$+&,% %0+ / $0 #&("'% 4$%
 ( )!"+,!"B !" /%$+ +!$)!$&0 !.0%&7%&  %0 !0,  (+,!"0 4$% 0$.,00%"+  %0 4$(0,/(&F
+,$ %0 '("0 % #%"&% '% )!"+,!"0: >!+!"0 3%#( %1%"+ 4$%  (  ,1,+% !  $! /%$+
0% &3%3%&,&% #)   B 4$, !&&%0/!"' .,%" ?( '%0 +%1/0 %"+&% !  ,0,!"0 %9+&8%1%1%"+
/%+,+0 %" 18%1% +%1/0 4$% '%0 <(1/0 '63%<("#%0 /(0 +&!/ D!&+0: ;%++%  ,1,+% ( 3%+3%
 (&#%1%"+ 3%+$',3%% '("0  (  ,++3%&(+$&% O=PB QRB QJ℄B /$,04$% 6%0+  % (0  % / $0 3%+$',3%
%9/3%&,1%"+( %1%"+ /!$& '%0 &(,0!"0 +%<",4$%0:

T 3%+(,+ %" %M%+ +%<"! !#,4$%1%"+ ,1/!00,. % '% &3%%& '%0 "("!020+?%1%0 '("0  %04$% 0
 % D%&&!1(#"3%+,4$% /!$7(,+ 8%+&% !"0,'3%&3% !11% /&!/&% )$04$6?( $"% /3%&,!'% +&?%0 &3%%"+%:
>!$0 "% &%7,%"'&!"+ /(0 '("0 % 1("$0&,+ 0$&  % (0 ',M$0,DB !?$  %0 %M%+0 '% !<3%&%"% %+
'6!0,  (+,!"0 0!"+ D(,. %0B "% '!""("+ 4$6$" "!1.&% +&?%0  ,1,+3% '6!0,  (+,!"0 '$ !$&("+
&,+,4$% '("0  ( )!"+,!" U!0%/<0!" (7("+ 4$%  %0 %M%+0 '% !<3%&%"% ',0/(&(,00%"+ O=VB J5J℄:

W&B  %0 /&!#&?%0 &3%%"+0 !.+%"$0 '("0  %0 +%<",4$%0 '% "("!D(.&,(+,!" &%"'%"+ /!00,. %
 ( &3%(+,!" '% 020+?%1%0 D%&&!1(#"3%+,4$%0 &% (+,7%1%"+ /&!/&%0 OJ5XB Q5℄B ( !&0 4$% %++%
 ,1,+% /&!/&% "6( 3%+3% 4$% +&?%0 /%$ 3%+$',3%% '("0  % ('&% +<3%!&,4$%: W" 0% /&!/!0% '("0 %++%
/(&+,% '% &%7%",& 0$& %++%  ,1,+% /&!/&% '%0 )!"+,!"0 @AYA@: W" 06(++%"' %" /(&+,$ ,%&
?( % 4$%  %0 %M%+0 '6!0,  (+,!"0 (00!,3%0 ($ <(1/ '63%<("#% 0!,%"+ %9( +3%0 /$,04$%  %0
%M%+0 '% !<3%&%"% /%&0,0+%"+ 18%1% %" /&3%0%"% '% D!&+0 <(1/0 '63%<("#%0:

W" '3%&,&( .&,?%7%1%"+  % D!&1( ,01% 4$(0,F (00,4$% '% Z, %".%&#%&B .,%" ('(/+3% ($9
(0 .( ,0+,4$%0 %+ 1!'3%&3%1%"+ '3%0!&'!""3%0 ($ /(&(#&(/<% 5:5: [$,0 !" 3%+$',%&(  %0 '%$9

HV



  !! "

  !! "

  ! "!

  

! 

 

 !"# $#%&   !"#"$% &'((")$"*+% ,-+.% /0.$"0. 232 4 (%) *+')"5'6$"+(%) .% 6%.0.$6%.$
5') ,-"#5+6%$7%) (06) ,% (%+6 #0+8%#%.$ 0)"(('$0"6% (% (0.9 ,% (' /0.$"0.: ! !"#"$%
#0,7%6%#%.$ )'(% ,-+.% /0.$"0. 232 4 (%) *+')"5'6$"+(%) 6%.0.$6%.$ *+%(*+%) ,-"#5+;
6%$7%) (06) ,% (%+6 #0+8%#%.$ 0)"(('$0"6% (% (0.9 ,% (' /0.$"0.:  !"#"$% ,"<+)"8% ,-+.%
/0.$"0. 232 4 (%) *+')"5'6$"+(%) 6%.0.$6%.$ &%'+0+5 ,-"#5+6%$7%) (06) ,% (%+6 #0+8%;
#%.$ 0)"(('$0"6% (% (0.9 ,% (' /0.$"0.:

 !



 !"!#$% &' !%#!()$ *+!,-.-/- 0 $# "123$43$"$5# 23$%1421553$$ *+!,-.-/-!0 ')6 7'4',4'78$% .-9
$# .-:; 4$%7$#!=$"$5#- >'5% 8'()$ '%; 15 74?$#$4' )5$ '##$5#!15 7'4#!) !@$4$ ')6 %A%#@$"$%
743$%$5#'5# )5 B14# 8'"7 2C3$8'5,$ 2'5%  ' 7'#!$ B$441"',53$#!()$-

 ! "#$%&'()*+ ,- #(.-*/-01-0

D' ,4@$%  C3$514"$ '='53$$ ()$ 4$743$%$5#$5#  $% 3$()'#!15% 2$ E14CF1= $5 #$4"$ 2$
1"743$8$5%!15 2$  ' %)74'152)#!=!#3$ G/H℄;  $ B14"' !%"$ 2$% B15#!15% 2$ E4$$5 $%#
"' '2'7#3$ ')6 '% !581"1,@$5$%- J5 $K$#;  $% B15#!15% 2$ E4$$5 ()'5#!()$% %15# 2$%
1443$ '#$)4% @' 2$)6 71!5#% 2$% 173$4'#$)4% 2$ 43$'#!15 $#L1) 2C'55!8! '#!15 2$% 7'4#!) $%-
M4;  14%()$  C15 =$)# 74$524$ $5 1"7#$ 2$% $K$#%  !3$% @' 2$% 8'5,$"$5#% 2$ "! !$); $%
1443$ '#$)4% %15# #4@$% 2!Æ! $% @' "'5!7) $4 7)!%()C! % 7$)=$5# ?$#4$ 3$=' )3$% @' 8$=' %)4
)5$ !5#$4B'$- OC$%# 71)4()1!; J! $5&$4,$4 GPP℄ 2C)5 ?1#3$ $# Q'4F!5 $# M=8!55!F1= G/.R℄
2$  C')#4$ 15# %!"7 !S3$  $ B14"' !%"$ 2$% B15#!15% 2$ E4$$5 "!% $5 7 '$ 7'4 E1FCF1=
') '% ()'%!T '%%!()$; ()! 7$4"$# 2$ #4'!#$4 7 )% %!"7 $"$5#  $% $K$#% %)74'152)#$)4%
!581"1,@$5$%; #1)# $5 #$5'5# 1"7#$ 2$% $K$#% 2$ 183$4$5$; 1""$  C$K$# U1%$78%15-

Q$ 51)=$') B14"' !%"$ $%# $5 43$' !#3$ '%%$V %!"7 $ @' 23$4!4$ W ! 5$ %$4# @' 4!$5 2$
155'?X#4$  $ 23$#'! 2$  ' %#4)#)4$ "!41%17!()$ 2$  ' 7'!4$ 2$ O117$4- Y!5%!; &!$5 ()$  '
7'!4$ 2$ O117$4 %1!# $K$#!=$"$5# 1"71%3$$ 2$ 2$)6 3$ $#415% 2$ %7!5T1771%3$%; 15 7$)#  '
4$,'42$4 %!"7 $"$5# 1""$ )5$ 7'4#!) $ )5!()$ 215#  $ %$) "1)=$"$5# =!%!& $ @'  C3$8$  $
"3$%1%17!()$ $%#  ' 71%!#!15 2$ %15 $5#4$ 2$ "'%%$- >$ B'!#; 15 7$)# ' 14% "1A$55$4 #1)#$%
 $% B15#!15% 2$ E14CF1=; $# 53$, !,$4 '!5%!  $% 71%!#!15% 4$ '#!=$% 2$% 2$)6 3$ $#415% 7'4
4'7714# ') $5#4$ 2$ "'%%$ 2$  ' 7'!4$- QC'77416!"'#!15 '!5%! 1&#$5)$ $%# !2$5#!()$ @'
 C'77416!"'#!15 ()'%!T '%%!()$ 1)4'""$5# )#! !%3$$; 1@)  $% ='4!'#!15% 2C3$5$4,!$% @' #417
7$#!#$% 3$8$  $% %15#  !%%3$$% 7)!%()$  C15 5$ 15%!2@$4$ ()$  $ "1)=$"$5# 2C$5%$"& $ 2)
7'()$# 2C152$ '%%1!3$ @'  ' 7'4#!) $ G..; /.Z℄-

J5 #$4"$ 2$ %)74'152)#!=!#3$;  ' 7413$2)4$ 2$ "1A$55',$ B'!# $67 !!#$"$5# 2!%T
7'4'?X#4$  $% ='4!'#!15% 3$5$4,3$#!()$% 3$ 1!,53$$% 2) 5!=$') 2$ +$4"!- O$ ' %$ 1"74$52
'!%3$"$5# 7)!%()$  $% 7'!4$% 2$ O117$4 5$ 7$)=$5# $6!%#$4 ()$ 2'5% )5$ 43$,!15 $6#4?$"$"$5#
43$2)!#$ ')#1)4 2$ $##$ 3$5$4,!$ 2$ +$4"!- M4;  ' #'!  $ $5 3$5$4,!$ 2$ $##$ 43$,!15 3$#'5# 741T
714#!155$  $ ') ,'7 %)74'152)#$)4 [;  C'77416!"'#!15 ()'%!T '%%!()$ '!5%! $K$#)3$$
53$, !,$4' 2$% #$4"$% $5 3$5$4,!$% 2$ ='4!'#!15% %)73$4!$)4$% @' ["# - J# 1""$ ["#  
*/\  ! /\ !0 71)4  $% %)74'152)#$)4% ]O^; $##$ '77416!"'#!15 ()'%!T '%%!()$ 4$%#$
)5$ '77416!"'#!15 #1)_1)4% &!$5 =3$4!S3$$-

` )% #$85!()$"$5#;  14%()$  C15 ' ) $  $% B15#!15% 2$ E14CF1= 2C)5 %A%#@$"$ %)T
74'152)#$)4 81"1,@$5$; 15 B'!# '77'4'?X#4$  ' ()'5#!#3$ $"".%! &; 1@) & $%#  $ 71#$5#!$ 
8!"!()$; ()! $%# $6'#$"$5# 3$,' @'  C3$5$4,!$ 2$ +$4"!  14%()$  $ %A%#@$"$ $%# %)771%3$
%'5% !5#$4'#!15 @' ' a \- Q' 7413$2)4$ 2$ "1A$55',$ 2$% 3$5$4,!$% !5#$45$% 15%!%#$ ' 14%
@' 43$3$4!4$ $"".% ! & a ( " ) *$! $ 0- Q' 2$45!@$4$ $674$%%!15 $%# ' 14% )5$ %!"7 $
 !53$'4!%'#!15 2$  ' 4$ '#!15 2$ 2!%7$4%!15 ')#1)4 2$  C3$5$4,!$ 2$ +$4"! G/9\℄- M5 23$S5!#
3$,' $"$5# )5$ #4'5%B14"'#!15 2$ +1)4!$4 2$% B15#!15% 2$ E4$$5TE14CF1= %1)%  ' B14"$

b*! * +!0 a

 
,! "" b*! *"+!0

-#$

*..0#
*.-/0

1@)  a  $ !  " $# ! a * $ c  "0 ". %15# 4$%7$#!=$"$5#  ' 11421553$$ 4$ '#!=$ $#  '
11421553$$ 2) $5#4$ 2$ "'%%$ 2$  ' 7'!4$ 2$ O117$4; 215# 8'()$ 3$ $#415 $%# %!#)3$ ')6
71!5#  $ $#  "; $# b* $%#  ' 4$743$%$5#'#!15 2$ d'"&) 2$% B15#!15% 2$ E4$$5TE14CF1="-

  !""! #!$#%!&!'"(")*' $!#+!" ,! "#()"!# -!& ./("#! 0*'")*'& ,! 2#!!'32*#45*6  7 !!7 ! !"  ! &*/&

:\



 ! "#$"%& '%& (#)"!#)& +% ,-%%).,#-/0#1 2-3%&%)"%)" $) #42#-"%4%)" 2!5$3% 6$"#$- +%
'/3%)%-7!% +% 8%-4!9 %" +3%-#!&&%)" -62!+%4%)" +:%& 5$% '/#) &/3%'#!7)% +%   9 !' %&" '6!- 5$%
'6 "-6)&(#-46"!#) +% 8#$-!%- !.+%&&$& 2%$" ;%"-% %<%"$3%% :6 2-#=!4!"3% +%     > ?%'6
&!7)!@% 6$&&! 5$% '6 "6!''% ! 6-6"3%-!&"!5$% +%& 26!-%& +% ?##2%- %&" A%6$#$2 2'$& 7-6)+%
5$% '6 '#)7$%$- +/#)+% +% 8%-4! " ! !> B) 2%$" 6!)&! &#)7%- :6 +3%1%'#22%- '%& (#)"!#)&
+% ,-%%).,#-/0#1 &#$& '6 (#-4%

C#! D $!E  C#! D  $!E F
! 
% 
"  

� C#!

� 

    
  

DG>GE

%"9 :6 '/622-#=!46"!#) '6 2'$& &!42'%9 )% -%"%)!- 5$% '% 2-%4!%- "%-4%> ?%'6 -%1!%)" :6 +!-%
5$% ! '% ! H9 % 5$! %&" $)% 6$"-% (6I#) +% +!-% 5$% '/622-#=!46"!#) !  % D "   E
(#)"!#))%> J)"3%7-6)" 6$"#$- +% '6 &$-(6% +% 8%-4!9 '/3%'3%4%)" +/!)"3%7-6"!#) &%-6

(  

DG)E 
K

 !( 

G)!

(L 

M)
  ! ( 

G)!

(L 

M)
K *"(! 

(L 

M)
DG>NE

#:$ *" K +  'G)
! -%2-3%&%)"% '6 +%)&!"3% +/3%"6" +/$) 76O +/3%'%"-#)& '!A-%& :6 "%423%-6"$-%

)$''%9 %" L %&" '/6)7'% &#'!+% +% '6 &$-(6% +% 8%-4! 1$ +%2$!& '/#-!7!)% +%& !42$'&!#)&>
J)P%"6)" "#$"%& %& -%'6"!#)& +6)& '6 "-6)&(#-46"!#) +% 8#$-!%- 2-3%3%+6)"%9 #) #A"!%)" Q

C#! D#$!E  
!

,!  "",!# #  ""$% C#! D  $!E*"(! 
(L 

M)
DG>ME

#:$ #) 2%$" 2#&%- ,!# #  ""$%  H9 2$!&5$% ! '% ! H>  ! '/#) 1%$" 73%)3%-6'!&%- '%& (#)"!#)&
5$6&!.'6&&!5$%& :6 +%& 6& )#).#)1%)"!#))%'&9 !' (6$+-6 (6!-% 6""%)"!#) :6 '6 26-"!% 6)7$'6!-%
(L +% '/!)"3%7-6"!#)> J!9 #) +3%@)!-6 '%& (#)"!#)& 5$6&!.'6&&!5$%& &#$& '6 (#-4% RHST℄ Q

C-! D"  $!E K

!  

! 

C#! D  $!E
(! 
$)

DG>VE

#:$ C- %&" '6 -%2-3%&%)"6"!#) +% W64A$ +%& (#)"!#)& 5$6&!.'6&&!5$% RHNS℄> X$ (6!" +%
'/!)"3%7-6"!#) &$- '/3%)%-7!%9 #) #)&"6"% 5$% '%& (#)"!#)& C-! D"  $%E )% +3%2%)+-#)" 2'$&
5$% +% '6 +!-%"!#) +$ 1%"%$- +% 8%-4!9 % 5$% '/#) )#"% "  K   '  9 %" )#) 2'$& +%
&6 )#-4%   > ?/%&" ':6 '% 2#!)" %&&%)"!%' 5$! 2%-4%" +% 26&&%- +%& (#)"!#)& +% ,-%%) :6
+%$= #42#&6)"%& Q   %" !9 6$= (#)"!#)& 5$6&!.'6&&!5$%& )% +3%2%)+6)" 2'$& 5$% +% '6
2#&!"!#) +$ %)"-% +% 46&&% ! %" +% '6 +!-%"!#) & +% '6 1!"%&&% +% 8%-4!9 -%2-3%&%)"3%% 26-
'% 1%"%$- $)!"6!-% "  > Y16)" +% 26&&%- :6 '/%=2-%&&!#) +%& (#)"!#)& 5$6&!.'6&&!5$% +6)&
'% 6& +/$) &$2-6#)+$"%$- Z#4#7:%)%9 -%46-5$#)& %)#-% 5$% '%& (#)"!#)& C-! D"  $!E
2%$1%)" ;%"-% +3%@)!%& 3%76'%4%)" #44% &$!" Q!

C-! D"  $!E
(L 

M)
K

H

$)*"

C#! D## '$!E DG>[E

% 5$! &!7)!@% 5$% '%& (#)"!#)& 5$6&!.'6&&!5$% &#)" A!%) '%& %=2-%&&!#)& +%& (#)"!#)&
+% ,-%%).,#-/0#1 '#-&5$% '/#) (6!" "%)+-% '6 2#&!"!#) -%'6"!1% +%& 3%'%"-#)& (#-46)" '6
26!-% +% ?##2%- 1%-& O3%-#> \/6)6'#7!% &%-6 +/6$"6)" 2'$& (#-"% 5$% '/#) 2#$--6 )3%7'!7%- '6
+3%2%)+6)% 6)7$'6!-% +%& (#)"!#)& C-! D"  $!E 5$! 13%-!@%-#)" +6)& % 6& C-! D"  $!E $
C#! D## '$!E> ?%""% +%-)!:%-% 622-#Z% 6 3%"3% &$773%-3%% 26-  Z%'%)0#1 RHNH℄>

 !" #$%&" &'(%))"++" ,-./℄1

MH



 !"# $% !# '()" #)*+!,"')-%)+ .,/,01%"% 2"3"2 *,)+ $%4)%$ $% 0!* #)*+!,"')-%)+
"% '5%*%"' *!# '% $! *,#2-2,"6 $(%7*+%##2," *+5%5%'%"-% *+%"' $! 8,+/%6 *,)+ $%# 8,"-2,"#
'% 9+%%" :

 ;  

  
! 

! <  " 

!  < =
 

#! 
$
;

" 
=

>?@AB

,1) = ;
!

" 
 <  C  %#- -,)D,)+# )"% 4)!"-2-5% '5%3"2% *,#2-2E%@  % /F%/%6 $%# 8,"-2,"#

4)!#2G$!##24)%# !",/!$%# #% /%--+,"- #,)# $! 8,+/%

% ;  

  
! 

C

!  < =
 

#! 
$
;
C

=
%- %! ;  

  
! 

C"

!  < =
 

#! 
$
;
C"

=
>?@HB

%- #%+,"- $%# !"!$,0)%# '%# 8,"-2,"# '2-%# '% 9,+(I,E & %- &! !'!*-5%%# 1! $! $2/2-% 4)!#2G
$!##24)%@
J%# %7*+%##2,"# *+5%5%'%"-%# "% #,"- 4)% $%# 2"-5%0+!-2,"# '2+%-%# '%# 8,"-2,"# '%

9,+(I,E !)-,)+ '% $(5%"%+02% '% K%+/2@ J%# 5%4)!-2,"# '(L2$%"M%+0%+ #,"- !$,+# D)#-%/%"-
$%# 5%4)!-2,"# 4)2 +5%02##%"- $% -+!"#*,+- '% %# 4)!"-2-5%# 4)!#2G$!##24)%#@ N,//% $%# 8,"G
-2,"# 4)!#2G$!##24)%# +%*+5%#%"-%"- $! $2/2-% ! ! " '%# 8,"-2,"# '% 9+%%"G9,+(I,E6 $%)+#
5%4)!-2,"# '(5%E,$)-2," #,"- ',""5%%# *!+

O' > "B ( O)! > "*  B" O)! > "*  B ( O' >  B ; P >?@QB

,1) O' > B %#- $% .!/2$-,"2%" '% $! #)*+!,"')-2E2-5% '!"# $(%#*!% '% R!/M)6 4)% $(,"
"% '5%-!2$$%+! *!# 22 >8@ STUP6 Q6 VQ6 TPA℄@@@B@ N%--% '%+"21%+% 5%4)!-2," %#- !$,+# M2%" )"%
5%4)!-2," '% -+!"#*,+- *)2#4)(%$$% ,++%#*,"' 1! $(5%E,$)-2," '% $! ,++5%$!-2," O)! > "*  B
%"-+% $%# *,2"-#  " %-   @ L" )-2$2#!"- !$,+# $! +%$!-2," O ! >#$" *%B # O)! >! ! "*%B E!$!M$%
1! *+,72/2-5% '% $(5%"%+02% '% K%+/26  !"! *,)+ C+," $ T6 ," ,M-2%"- $%# 5%4)!-2,"# '%
L2$%"M%+0%+ STUT6 TU?℄@ R,-,"# -,)-%8,2# 4)% $%# *+,*+25%-5%# %" E,$)/% $25%%# 1! %# 8,"-2,"#
,++%#*,"'%"- -+!2- *,)+ -+!2- !E% $%# *+,*+25%-5%# !##,25%%# !)7 8,"-2,"# '% 9,+(I,E@
X%)$%/%"-6 $()-2$2#!-2," '%# 8,"-2,"# 4)!#2G$!##24)%# %#- -+1%# #,)E%"- '()" )#!0% M2%"
*$)# !2#5% 4)% $%)+# .,/,$,0)%# '% 9,+(I,E@
J,+#4)% $(," "% ,"#2'1%+% 4)()"% '2/%"#2," '(%#*!%6 4)% $(," *+%"' $% $,"0 '% $(!7%

- %- )" 0!Y '(5%$%-+,"# #!"# !)-+% 2"-%+!-2," 4)% $(2"-%+!-2," ZNX6 % 4)2 #20"23% 4)% $!
#)+8!% '% K%+/2 %#- )"% M,)$%6 ," 5%+2- $%# 5%4)!-2,"# '(L2$%"M%+0%+ #,)# $! 8,+/% SVV℄ :"####$

####%

 ."�#% < ?"% " ?C <
T

0
>% &$ % "  %%&$B ; P

 ."�#%
! " ?"%! < ?C" " T

0
>% &$ %! "  %%!&$B ; P

 ."�# "C"% <C%! <
T

?0
>%%&$ %! " % %%!&$B ; P

>?@TPB

,1) $! ",-!-2," %' ' ' &$ #20"23%

% &$ ;
 

 >.* -B
#=

[$
>?@TTB

%- +%*+5%#%"-% $! /,\%""% !"0)$!2+% '% $! 8,"-2," '% 9+%%" 4)!#2G$!##24)% ,++%#*,"G
'!"-%@ ]2"#26 $%# 5%4)!-2,"# '(L2$%"M%+0%+ ,"- '%)7 "2E%!)7 '(!)-,G,.5%+%"%@ J% *+%/2%+
"2E%!) %#- $(!)-,G,.5%+%"% #)*+!,"')-+2% 4)2 $2% $% 0!* #)*+!,"')-%)+ !)7 8,"-2,"#
'% 9+%%"G9,+(I,E & ,) &!@  !"# $% 8,+/!$2#/% 4)!#2G$!##24)%6 2$ \ !)+! '," -,)D,)+#

[?



 !" #"$%&'(! ')*$''&" $'%!& , -%  "& , -%   . /" !'0"% 12% &(3(45"#"!" !" *(6"#%
&( &"7('6 *%6 1" *#(8$-")" *%#&' $'"#9 * '6: " $2(! *(6& $"#%  !" 7(#)" 6')*$" *( # $" ;%*
6 *#%(!1 &" # 1%!6 $2"6*%" <7. 1'6 66'(! 6 '0%!& $2"=*#"66'(! <>!?@AA. B! #"0%!4"9
$% #"$%&'(! <>!??A $'" $% 7(!&'(! " -% 6% )(C"!!" %!; $%'#"  !" $% : %!&'&5" # D $ %&! : '
#"*#5"6"!&"  ! &")*6 1" ($$'6'(! )(C"! 1%!6 $2%**#(=')%&'(! 1" E(#! F?GH℄9 "& : ' (!6&'3
& " 1(!  ! 6"(!1 !'0"% 12% &(3(45"#"!". J'!6'9 1-"6 : 2'$ "='6&" 1"6 ')* #"&5"6 1%!6 $"
)%&5"#'% (!6'15"#5"9 $"6 5": %&'(!6 12B'$"!8"#;"# *(66-"1"!&  !" % &(3(45"#"!" '!5"0'&%8$"9
"& $"6 6($ &'(!6 %!%$C&': "6 1"6 5": %&'(!6 12B'$"!8"#;"# !" *" 0"!& K"&#" (!! "6 : " 1%!6
$"6 %6 $"6 *$ 6 6')*$"6. L! #"0'"!1#% 6 # "&&" % &(3(45"#"!" 1"6 5": %&'(!6 12B'$"!8"#;"#
% *%#%;#%*4" >.M $(#6: 2(! $% &#%'&"#% 1%!6 $" %6 1"6 7(#&6 4%)*6 125"4%!;"6.

L! % 1'& % *%#%0%!& : " $"6 7(!&'(!6 1" N#""! : %6'3$%66': "6 (##"6*(!1%'"!& -% $%
$')'&"  !   " 1"6 7(!&'(!6 ' < ! !  "( A. /())" (! 6 **#')" $% 0%#'%8$" ! D  !! "
1%!6 $"6 "=*#"66'(!6 O!%$"6 1"6 7(!&'(!6 : %6'3$%66': "69 (! *"#1 "! : "$: " 6(#&" $"
()*(#&")"!& 1"6 7(!&'(!6 1" N#""! $(#6: " ! "6& *"&'& 6%!6 K"&#" ! $. /"&&" '!7(#)%&'(!
*" & &( &"7('6 K"&#" #5"'!P"&5"" 1%!6 $"6 "=*#"66'(!6 1"6 7(!&'(!6 : %6'3$%66': " 6( 6 $%
7(#)" 12 !" (!1'&'(! 1" !(#)%$'6%&'(! F?GH9 ?Q?℄

"" R    D ? <>.?>A

: ' *" & K"&#" 7%'$")"!& 05"#'O5"" *%#  ! %$ $ 1'#"&# 1"* '6 $" 6C6&-")" <>!?GA.
B! 6" (!"!&#%!& 1%!6 " *%#%;#%*4" 6 # $"6 6($ &'(!6 1"6 5": %&'(!6 12B'$"!8"#;"#

1%!6 $" %6 8%$'6&': "9 !#$# "! *(6%!& # ! D G 1%!6 $"6 "=*#"66'(!6 <>!?GA9 (! 5"#'& $"6
6($ &'(!6 1"6 5": %&'(!6 12B'$"!8"#;"# 6( 6 $% 7(#)"

 
� " <)( *"A

 <)( *"A
  <)( *"A

"
# D

?

S

 
� *"

,
,!

"
#R+ 

 
$$$�

?
,

*" R S
,!

*   

 
!!!"  ! "!! 

#
$$$�

"
#

"   
#!

" !  

 
!!!"   ! " $%&"'(

)*+ !" ,)-. /0, )-,.2-.0, /)--300, 425 60, )-/7.7)-, 2+8 6797.0, /0, 45):6*090, 0. )*+ )-
2 4),30

## ;
% 

 $"
0.  ;

&
" 
 ! !#! ;  

&
$ " (

  !#! $%&"<(

4)+5 60 =0.0+5 />)-/0 /0 45)42?2.7)-& @0925A+)-, .)+. /0 ,+7.0 A+0 0 =0.0+5 />)-/0 0,.
53006B 7-/+7,2-. /0, )-/0, 30=2-0,0-.0, 45)42?02-.0, 0. )-.5245)42?02-.0, /2-, 60 ,+452C
)-/+.0+5& D062 =70-. :70- 30=7/0990-. /+ E27. A+0 6>)- 50?25/0 /0, -7=02+8 30-05?30.7A+0,
,7.+30, ,)+, 60 ?24B )*+ 2++-0 )-/0 -0 ,0 45)42?0 7-/30F-790-.& G- A+06A+0 ,)5.0B 60, 08C
7.2.7)-, /+ ?2H 3060.5)-7A+0 ,7.+300, ,)+, 60 ?24 ,)-. 5302:,)5:300, /2-, 6>30.2. E)-/290-.26
,+5 62 6)-?+0+5 # !# & I0 46+,B 60, ,)6+.7)-, *2 6>7-F-7 ,)-. 60, E)-.7)-, $%%J( 0. $%%K( />+- ,+C
452)-/+.0+5 L)9)?*0-0 0. 7-F-7& M- 40+. /)- =)75 60 ,N,.*090 ,+452)-/+.0+5 /3057.
425 60, E)-.7)-, $%%"'( )990 +- ,N,.*090 ,+452)-/+.0+5 7-F-7 2+ /0,,+, /+A+06 ,0
/304620-. /0, 087.2.7)-, /0 A+2,7C425.7+60, 6)267,300, ,+5 62 6)-?+0+5 # !# & I0 46+,B 0,
087.2.7)-, ,)-. +-7A+090-. 7,,+0, /0, )-/7.7)-, 2+8 6797.0, 794),300, 425 60, )-,.2-.0,
!"B  !"! 0660, ->087,.0-. A+>*2 6>79930/72.0 45)8797.30 />+-0 7-.05E20& G-F-B ,7?-26)-, A+0

  ! "#Æ% &'()+,+) !'()-#.%,/0 � 
 
!! 1 """

!
2 3 4. 5.+%,+ &# "6"%4)7) &'8,!)09)+:)+; -#, ,75!,-#) -#) !.

-#.0%,%() !! 1 """ )"% /0"%.0%)< =>) !)" )?5+)"",/0" &)" @/0%,/0" -#.",A!."",-#)" &/00())" &.0" !) ."
9.!,"%,-#) )% B/7/:4)0); /0 %+/#>) !! 1 """ 2 C< D'()%#&) &)" ." ,0B/7/:4)0)" 0) 5/") 5." &) 5+/9!4)7)
"#55!()7)0%.,+); 5#,"-#'/0 5)#% %/#E/#+" .+:#7)0%)+ -#'4. !',0F0,; !) "#5+./0&#%)#+ +)&)>,)0% B/7/:4)0)<

<'



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

  !1! 2 $! *'3%4&%"%    '%6'3%#%"7% &"% 3%"%'8(%!9

:" ;+(7 !$+'# 4&% ! "! "# $+'#4&%    " !1!9 <&7'%,%"7  (72 $+'#4&% $=3%"%'8(% !##+(3%%
!&> 4&!#(?6!'7(&$%# #&6'!+" &7'(%# #=!66'+@%  & 8!62 $%# %>(7!7(+"# !##+(3%%# "% #+"7
6$&# $+!$(#3%%#2 ,!(# #% 6'+6!8%"7 #&' 7+&7 $% #&6'!+" &7%&'9

<A!"7 %" ;&% $=&7($(#!7(+"  & *+',!$(#,% 4&!#(?$!##(4&% !B"  % !$&$%'  %# +&'!"7#
C+#%6@#+"2 +"  +""% $!  3%B"(7(+"  % $!  %"#(73%  % +&'!"7 #+&# $! *+',% DEFG2 HI℄ K

!#"$ /"0 . L"#
#"$
% $%#&

!
 

$#$ M, %' /$%("0&' /L9EN0

+)& #
#"$
% %#7 $!  %"#(73% %$%7'+"(4&% !& "(;%!&  % O%',( %" *+"7(+"  % $!  (,%"#(+" )  &

#A#7)%,% 3%7& (3%9 P% +&'!"7 %#7  +" #(,6$%,%"7  3%B"( 6!' $=("73%8'!7(+" !"8&$!('% #&' $!
#&'*!%  % O%',(  %# ,+ %#  % 6'+6!8!7(+"  %# 4&!#(?6!'7(&$%# #&6'!+" &7'(%#9 <("#(2
$! #+$&7(+" @+,+8)%"% /6'%,(%' 7%',%  % $=3Q49/L*ER00 "% 6!'7((6% "!7&'%$$%,%"7 6!# !&
+&'!"72 %7 #%&$%#  %# +" (7(+"# !&> $(,(7%# ;+"7  +""%'  %# +&'!"7# #&6'!+" &7%&'#
"+" "&$2 %7 %##%"7(%$$%,%"7 +"%"7'3%# !&7+&'  %# ("7%'*!%#2 +)& ($#  (#6!'!(##%"7 #&' $!
$+"8&%&' ! "! 9 S%77%  3%B"(7(+"  & +&'!"7 "=%#7 6!# &"(4&%2 %7 +" 6%&7 6!' %>%,6$% $&(
6'3%*3%'%' &"%  3%B"(7(+" ("$&!"7 $%# *+"7(+"# !"+,!$%# +&9 T(%" #U&'2 7+&7%# %#  3%B"(7(+"#
#+"7 $(3%%# 6!' $! +" (7(+"  % "+',!$(#!7(+" /L*EL09

:" 6!##% ,!("7%"!"7 %" '%;&% $%#  (V3%'%"7# !#  (,%"#(+""%$# 4&% $=+" 3%7& (%'! 6!'
$! #&(7%2 %" +,,%"W!"7 6!' $% !# ,+"+!"!$2 +& !# &"( (,%"#(+""%$9 P% !# &"( (,%"?
#(+""%$ %#7 #(,6$%,%"7 $% !# +)& $=("73%8'!7(+" !"8&$!('%  % $! *+"7(+" ' "=%#7 6!# *!(7%9
:" +X7(%"7 !$+'# K

,#"$% /-0 . L"#
#"$
% $%#&

!
 

.$ M, %' /-( .%(   0 ' /-( .%(   0& /L9EY0

+)& ($ "=A !  +" 4&=&"% #(,6$% #+,,!7(+" #&' $%#  %&> +"7'(X&7(+"# (.%9
Z!"# $% !#  =&"% [+"7(+" 7')%# B"% %" 3%6!(##%&'2 +" #% $(,(7% )! &"% ("73%8'!7(+" LZ %7

$=%>6'%##(+"  % $!  %"#(73%  % +&'!"7 #% ,%7 #+&# $! *+',%

,# $% /-0 . L"#
# $
% $%#&

!
 

" &' 

%

M, %' /-( .%(   0 ' /-( .%(   0& .$ +#/)/
L$

/L9EG0

!$+'# 4&% $% !# 7'( (,%"#(+""%$ #=3%'(7

,#'$% /-0 . $#
#'$
% .$"%#&

!
 

" "

%

M, %' /-( .%(   0 ' /-( .%(   0&0)0 /L9E\0

+)& +" ! *!(7 $% @!"8%,%"7  % ;!'(!X$% +# 1 #(" 1)1 .  0)09
P% *!(7 4&% "=("7%';(%""%"7 4&% $%# ;!$%&'# +,6'(#%# %"7'% F %7 $2L ;(%"7  & *!(7 4&%

$=+" ("7)%8'% $%# ;(7%##%# 6+&' 1 ) DF( $℄ #+&# $! *+',%

"  &

%

" &

%

.$ M, %' /$%("0& #(" 1)1)/
H$

.

"  &

%

" &' 

%

!.$ ! M, %' /.% 3 F0 ' /.% 4 F0& #(" 1)1)/
H$

/L9EI0

6&(#4&% $=("73%8'!7(+" #&' 1 ) DF( $℄ '%;(%"7 )! +"#( 3%'%' &"% ;(7%##% 6+#(7(;% 6+&' 1 )
DF( $2L℄ %7 "3%8!7(;% 6+&' 1 ) D$2L( $℄9 :" #=%#7 6$!3%  !"# $% !# +)& $! ;(7%##% "=! 4&=&"%

  !# !$% &'! ()*%#&+)*#%,! -& ./*0)+#$0! -! 1)%$&2)*) 3&# -,!*#% +) 4)*#)2+! %!0(,!*)%&*!  5  !
/00! &' %!0($ (&*!0!'% /0(+!6! 7*/%)%#/' -! 8#9:; </#* =>?@℄ (/&* (+&$ -! -,!%)#+$;

HH



 !"#! %&'% ()*! '%"+ ,(-+! !**! +!&(+."!/ 01! * 2() !**! (''+%3-&(*-%) ."! #1%)  !
'#(!+( 2() #(  "-*!4 '"- ."! #1%) %) -25!+! 2! 6%)*-%) 2! 2-&!) -%) *+5! '!*-*! '(+
+(''%+* ("3 2-&!) -%) 2! 7!#!*+%2!  "'+(%)2"*+-! / 0!**! (''+%3-&(*-%)  1(''!##!
#189'%*85! ! 2!  !"#$%&'#(4 %" 2! :%+2 +-;-2! 4 %" !)%+! 2! '8( ! +-;-2!4 '"- ."1!##! '!+<
&!* 2! *+(-*!+ #( '8( ! 2! 7!#!*+%2!  "'+(%)2"*+-! %&&! ")! %) *()*! 21! '(!
27!=)-! '(+ &%+!("3 >?@@℄/ B) !C!*4 2() !**! (''+%3-&(*-%) %5" #!  "'+(%)2"*!"+ 
 %)* 2! *(-##! :!("%"' '#" -&'%+*()*! ."! #! '%)* #! +!#-()*4 %) '!"*4 !) '+!&-5!+!
(''+%3-&(*-%)4  "''% !+ #!  "'+(%)2"*!"+  () -)*!+(*-%) (D! #! '%)*/ E+4 ")  "'+(<
%)2"*!"+ - %#7! ! * 6" *!&!)* ")  "'+(%)2"*!"+ '%"+ #!."!# #! %)2!) (* '%  5!2! ")!
'8( ! &(+% %'-."! =37!!4 %&&!  -;)(#7! 2() #1-)*+%2"*-%) ;7!)7!+(#!/ E) ;(+2! 2%)
!**! )%*-%) 2! '8( ! %) *()*! 2() #17!*"2! 2!  9 *5!&! 89:+-2! 4 (9()* !) D"! ."!
!**! (''+%3-&(*-%) ,%)*-%))! *+5! :-!) 2() #( ;7!%&7!*+-! '+7!7!2!&&!)* &!)*-%))7!!
21") '%)* 2! *(-##! :-!) -),7!+-!"+! 5( !##! 2!  "'+(%)2"*!"+ /

B) '#" 2! 7!."(*-%) 2! B-#!):!+;!+ FG ?HI4 -# )%" ,("* %))(JK*+! #( ;7!)7!+(#- (*-%) ("
( ,!++%&(;)7!*-."! 2! ! 7!."(*-%) '%"+ '%"D%-+ (#"#!+ #! %"+()*  "'+(%)2"*!"+
2() ")! 87!*7!+%6%)*-%)/ E) &%27!#- ! (#%+ #! ,!++%&(;)7!*-."! %&&! ")  9 *5!&! )%+&(#
2() #!."!# %) +(6%"*! ")! -)*!+(*-%) 2! *9'! L!!&() J!/ E+4 ")! -)*!+(*-%) 2!  '-) %:#-;!
5( '+!)2+! !) %&'*! !3'#--*!&!)* #!  '-) 2! ,%)*-%) 2! M%+1N%D/ E) %:*-!)* (#%+ 2! 
7!."(*-%) 21B-#!):!+;!+ &(*+--!##! ."- '!"D!)*  17!+-+!  %" #( ,%+&! >OP4 QH4 Q?℄ R

  "   J# S
 
 $! FJ%  J& !I! J! ! JT' J#

!
U H FG/GHI

(D! #( &(*+-! 2! ,%)*-%) ."( -<#(  -."!  "-D()*! R

J# F$!' !"' #I U

"
##�

#  # ! !(  !( !
#! #!! !(! !(!!
("
  ("

 ! #"
  #"

 !

("
! ("

!! #"
! #"

!!

%
&&' FG/G?I

!* %5" J% ! * #( *+%- -5!&! &(*+-! 2! V("#- 2() #1! '(! 2!  '-) (#%+ ."! J& ! ! * #( &(*+-!
-2!)*-*7! 2() #1! '(! '(+*-"#!<*+%" 2! W(&:" >?HX℄/ Y- #17!+-*"+! FG GHI ! * +!#(*-D!&!)*
 -&'#!4 !##! (8! ")  9 *5!&! 2! ?Z 7!."(*-%) %"'#7!! 2-Æ-#! 5( +7! %"2+!/ \%"*!,%- 4  -
#1%) &%27!#- ! #! 8(&' 217!8();! ,!++%&(;)7!*-."! '(+ ") 8(&' %) *()* (#-;)7! #! #%);
2! #1(3! )4 %) '% ! J! U $ ! " *J% 4 ! ."- +!)2 2-(;%)(# #1!C!* '(+(&(;)7!*-."!/ 0!**!
%)D!)*-%) ! * :-!) !)*!)2"! !3(*! *()* ."1")!  !"#! %&'% ()*! 2" 8(&' 217!8();!
! * '+7! !)*! 2() #!  9 *5!&!/ ]"*+!&!)* 2-*4 *()* ."! #( 6%)*-%) Y^_^Y )1! * %&'% 7!!
."! 21")  !"# ,!++%&(;)7!*-."! &%)%2%&(-)!4 %) '!"* *%"6%"+ "*-#- !+ !**! (''+%8!/
`(-)*!)()*4  - #1%)  ! %)!)*+!  "+ #! (  "'+(%)2"*!"+  -);"#!*4 %) '!"* !)%+! '% !+ R

JT U

"
##�

H H H T
H H !T H
H T" H H
!T" H H H

%
&&' FG/GGI

!* -# 9 ("+( (#%+ 2!"3  %" < 9 *5!&! 7!."-D(#!)* %&'#5!*!&!)* 27!%"'#7! 4 '"- ."! #! 
,%)*-%) # ! U #! U (  U (!! U H )! '(+*--'!)* '( 4 !* 2! &J!&! '%"+ #! &J!&! 
%&'% ()*! 2! #" !* ("/ ]-) -4 #!  9 *5!&! #! '#" %&'#!* 2! 7!."(*-%) 21B-#!):!+;!+
!) '+7! !)! 21") 8(&' 217!8();!  17!+-+(  %" #( ,%+&! FG ?HI 2() #(."!##! -# ,("* ,(-+!
#(  ": *-*"*-%) R $! " $! S  */ a! '#" 4 %&&! #! ;('  "'+(%)2"*!"+ T U H 2() #!

OQ



 !""#$%&'(!)*+,!- .!/ /#.,)*#'/ 0! !/ (!+,%)*#'/ /!"#') /*$2.!$!') 0#''(!!/ 2%" !
"

 3 !
" 3 #$   !

" 3 # $  !
456578

#9, %" !/) .! :!)!," 0;#'0! 0%'/ .!  !""#$%&'(!)*+,!- !) /;(!"*)

%" 3 5
&# <  '

 (!
3 5=

&# <  '

  (! 4565>8

!' )!'%') #$2)! 0, /*&'! = 0! .% :*)!//! (!.!)"#'*+,!- #$$! "(!/,$(! 0%'/ .! )%?.!%,
5656 @!/ #'/)%')!/ 0;*')(!&"%)*#' ! !) # /!"#') %.#"/ 0#''(!!/ 2%" .!/ #'0*)*#'/ %,A .*$*)!/
0, 2"#?.9!$! #'/*0(!"(!6 B#)#'/ +,;*. ';!/) 2.,/ '(!!//%*"! 0%'/ ! %/ 0! #'/!":!" .!/
*'0*!/ 0! /2*' 0!/  #')*#'/ +,%/*C.%//*+,!/ 2,*/+,! .!/ 0!,A /#,/C/D/)9!$!/ "!.%)* / %,A
 #')*#'/ 4 !!) "!"8 !) %,A  #')*#'/ 4 "") ""!8 /#') 0(!#,2.(!!/ !) *0!')*+,!/- 9% #'0*)*#' 0!
E%'&!" ' !' !'6

F' 2.,/ 0!/ (!+,%)*#'/ 0! F*.!'?!"&!" 0#') #' :*!') 0! 2%".!"- *. !A*/)! 0;%,)"!  #"C
$%.*/$!/ +,%/*C.%//*+,!/- +,* /#') .;%22"#A*$%)*#' +,%/*C.%//*+,! 0;G'0"!!: HI7>℄ 0!/
(!+,%)*#'/ 0! K#&#.*,?#:C0! L!''!/ HM℄ !) .!  #"$%.*/$! 0;N/%0!. HOP℄6 Q%'/ !/ 0!,A
%,)"!/  #"$%.*/$!/- .!/  #')*#'/ 0! #""(!.%)*#'/ /#') (!&%.!$!') (!:%.,(!!/ !' ,' 2#*')-
*0!')*+,!$!') %,  #"$%.*/$! 0;F*.!'?!"&!"6

@!  #"$%.*/$! 0;G'0"!!: #""!/2#'0 9% .% .*$*)! +,%/*C.%//*+,! 0!/ (!+,%)*#'/ 0! K#&#C
.*,?#:CQ! L!''!/6 Q%'/ !  #"$%.*/$!- .!/ !A*)%)*#'/ 0, #'0!'/%) /,2"%#'0,)!," /#')
"!2"(!/!')(!!/ 2%" 0!/ +,%/*C2%")*,.!/ #,2.%') .!/ (!.!)"#'/ !) .!/ )"#,/6 @% .*$*)! +,%/*C
.%//*+,! 0!/ (!+,%)*#'/ 0! K#&#.*,?#:C0! L!''!/ /;%22!..! 2%" #*/ (!+,%)*#'/ 0;G'0"!!:6
F' (!),0*%') .!/ 2"#2"*(!)(!/ 0! #':!"/*#' 0! !/ +,%/*C2%")*,.!/ 9% .;*')!" %! !')"! ,'
$(!)%. '#"$%. !) ,' /,2"%#'0,)!,"- G'0"!!: !) R%*')CS%$!/ #') 0(!$#')"(! +,;,' (!.!)"#'
/! "(!T(!E*) !' )"#, 0;*$2,./*#' !) 0! /2*' #22#/(! 9% .;(!.!)"#' *'*0!') HI7>- I7O℄6 @%
'#'C#'/!":%)*#' 0! E%"&! 0%'/ .! /,2"%#'0,)!," !/) #$2!'/(!! 2%" .% "(!%)*#' 0;,'!
2%*"! 0! U##2!" HI7P- I7O℄6 U!  #"$%.*/$! !/) /,")#,) %0%2)(! %,A %/ 2"#2"!/- !) 2!"$!)
.;,)*.*/%)*#' 0!/ #'!2)/ 0! .% 2ED/*+,! $(!/#/#2*+,! HI5P- I7V- I7W℄ X .!/ 2%")*,.!/ /!
0(!2.%!') 0%'/ .!/ E(!)(!"#Y#')*#'/ .! .#'& 0! )"%Y!)#*"!/ +,%')*Z(!!/- +,! .;#' %22!..!
%'%,A 0! #'0,)*#'6 G*'/*- #$$! .;#') 0(!$#')"(! [,.*\ !) R%*')CS%$!/ HI7M- I7O℄- ,'!
Y#')*#' R]B]R 2"(!/!')! ,'! +,%')*Z%)*#' 0!/ '*:!%,A 0;(!'!"&*! 0%'/ .! $(!)%. '#"$%.-
+,! .;#' %22!..! '*:!%,A 0;G'0"!!:6 U! /#') !/ '*:!%,A 0;(!'!"&*! +,* 2!"$!))!') 0!
"!$#')!" %, #,"%') 0%'/ .!/ E(!)(!"#/)",),"!/ HI>^℄6 Q! 2.,/- .!/ +,%/*C2%")*,.!/ 2!,:!')
(!:!'),!..!$!') *')!"%&*" !')"! !..!/- 0#''%') '%*//%'! 9% 0!/ "!.%)*#'/ #,"%')C2E%/! 2.,/
#$2.*+,(!!6 @!  #"$%.*/$! 0!/ '*:!%,A 0;G'0"!!: *'., 0%'/ .!  #"$%.*/$! 0!/ $%)"*!/
0!  "##$%&'( 2!"$!) %.#"/ 0! 2"!'0"! !' #$2)! 0! )!..!/ *')!"%)*#'/ 0%'/ .! %.,. 0,
#,"%') S#/!2E/#' HI>I℄6

@!  #"$%.*/$! 0;N/%0!. "!2"(!/!')! +,%') 9% .,* .% .*$*)! 0*_,/*:! 0,  #"$%.*/$! 0;F*.!'C
?!"&!"6 Q%'/ .% .*$*)! 0;,'  #") 0(!/#"0"!- N/%0!. $#')"! +,! .!/  #')*#'/ +,%/*C.%//*+,!/
(!:#.,!') 9% .;%*0! 0;(!+,%)*#'/ 0! 0*_,/*#' HOP℄- .9% #9,- 0%'/ .!/ %/ &(!'(!"%,A- .!/  #')*#'/
+,%/*C.%//*+,!/ (!:#.,!') %, /!'/ 0;,'! (!+,%)*#' 0! )"%'/2#") )" *" K#.`)$%''- #$$!
0%'/ .!/ (!+,%)*#'/ 0;F*.!'?!"&!" 45*I^86 @!/ (!+,%)*#'/ 0;N/%0!. /#') 0#' 0(!0*(!!/ %,A
Y#')*#'/ 0*_,/*:!/6 Q! 2.,/- .!/ (!+,%)*#'/ 0;N/%0!. 0#*:!') a!)"! #$2.(!$!')(!!/ 2%" 0!/
#'0*)*#'/ %,A .*$*)!/ %"%)(!"*/)*+,!/- %,.(!!/ 2%" b%*)/!: HI>5℄6

>P



 !" #$%'($%) *+,+* -.%) /. /(0('1 2./()'(341

 !""$$"%&' (% %)(*"+( $!"+%,-$" "-& +..+/( /"0+&,1 +(2 "3"&- 4" ./)2,$,&!" 567658
9)/-:(" 0" -;-&<"$" 1"//)$+=%!"&,:(" -" )$.)-" 4" .0(-,"(/- 4)$+,%"- %)%>)00,%!"+,/"-'
4"- )//!"0+&,)%- &/,.0"&- +..+/+,--"%& "%&/" 0"- !"0"&/)4"- -(./+)%4(&/,"- &"/$,%+0"-
?@A℄8 9"- )//!"0+&,)%- &/,.0"&- .)--!"4"%& (% $)$"%& 4" -.,%  C  A' "& -)%& 4)% .0(-
1+,0"$"%& ,%D("%!""- .+/ 0E+,$+%&+&,)% 4"- 1"//)$+=%!"&,:("-' "&  !#$ #%&'8 F0(- -(/./">
%+%& "%)/"' "- )//!"0+&,)%- &/,.0"& +(=$"%&"%& $G"$" 0" )(/+%& /,&,:(" 4" H)-".I-)%
.+/ /+..)/& +(2 -(."/)(/+%& 4E)/,=,%" -,%=(0"&' +,%-, :(" -+ .)/&!"" ?AJK' @J℄8 L0 "-& +0)/-
.)--,M0" :(" 0" -(."/)(/+%& ,--( 4"- )//!"0+&,)%- &/,.0"& -" ./).+=" -(/ 4"- 0)%=("(/- 4"
N)%&,)% M"+()(. .0(- =/+%4"- :(" 0" -(."/)(/+%& 4E)/,=,%" -,%=(0"&8 O& )$$" 0+ )$>
.)-+%&" -,%=(0"& "-& 4!"&/(,&" +--"P /+.,4"$"%& "% +(=$"%&+%& 0+ 0)%=("(/ 4" 0+ )(I"
1"//)$+=%!"&,:("' )% ."(& "% ./,%,." Q0&/"/ 0"- )$.)-+%&"- -,%=(0"& "% ./"%+%& 4"- N)%>
&,)%- 0)%=("-' )<( -"(0"- 0"- )//!"0+&,)%- &/,.0"& 4"*/+,"%& -(M-,-&"/8

F)(/ +(&+%&' 4" &"00"- )//!"0+&,)%- %E)%& N+$+,- !"&!" )M-"/*!""- "2.!"/,$"%&+0"$"%& 4+%-
0"- N)%&,)%- 567658 9+ 4,Æ(0&!" "--"%&,"00" "-& 4E+*),/ .0(-,"(/- 4)$+,%"- $+=%!"&,:("-
%)% )0,%!"+,/"- 4+%- 0"- N)%&,)%-' " :(, $(0&,.0," 0" %)$M/" 4E,%&"/1+"- "& 0"- 4,Æ(0&!"-
"2.!"/,$"%&+0"- 0,!""- <+ 0+ /),--+%" 4" " ="%/" 4" $+&!"/,+(28

S)(&"1),-' 0" +- 4"- 4"$,>$!"&+(2 4"$+%4" (% &/+,&"$"%& .+/&,(0,"/8 T+%- " +-' ,0
%E; + :(E(%" -"(0" .)0+/,-+&,)% 4" -.,% +( %,*"+( 4" 7"/$,' "& 0+ /!"D"2,)% 4EU%4/""* "&
5+,%&>H+$"- )%*"%&,)%%"00" ! ! "# $ !% ! &# V ! ! "W% ! &# %" ."(& +*),/ 0,"(' 1+(&" 4"
.+/&"%+,/" 4" -.,% )..)-!" ?AJJ' AJ@℄8 L0 "-& =!"%!"/+0"$"%& +4$,- :(" 4+%- " +- 1/(-&/!" "%
-.,%' -"(0" 4"- )//!"0+&,)%- &/,.0"& )%& 0,"( 4+%- 0+ N)%&,)% ?AJX' AJY' AJZ℄8

L0 -" &/)(*" :(" E"-& N(-&"$"%& (% 4"$,>$!"&+0 [T\] :(, + !"&!" I),-, .)(/ &"-&"/ 0+
./!"-"%" 4" )//!"0+&,)%- &/,.0"& 4+%- (%" N)%&,)% 56T\65 ?A^Y℄8 T"- "3"&- 4" ./)2,$,&!"
<+ &/<"- 0)%=(" .)/&!"" )%& +,%-, !"&!" )M-"/*!"- -(/ (%" 0)%=("(/ 4,2 1),- -(.!"/,"(/" <+ "00"
+&&"%4(" .)(/ 0"- )//!"0+&,)%- -,%=(0"&8 5E,0 "-& 0+,/ :(" 0E)2;4" 4" I/)$" _/!`" (&,0,-!"
4+%- "&&" "2.!"/,"%" "-& 4"$,>$!"&+00,:(" "% *)0($"' "- ./)./,!"&!"- 4" -(/1+" -)%& $),%-
4!"Q%,"- "& .)(//+,& &)(& <+ 1+,& G"&/" $)4!"0,-!""- .+/ (% 1"//)$+=%!"&,:(" )/4,%+,/"8 T" .0(-'
4+%- 0E"2.!"/,"%" 4" a",P"/ #( ')* ?A^Y℄' 0"- !"0"&/)4"- -(./+)%4(&/,"- -)%& 4!".)-!""-
-(/ 0" 4"$,>$!"&+0 +./<"- %"&&);+=" 4" 0+ -(/1+" 4" _/!`" +Q% 4E"%0"*"/ 0"- )2;4"- _/`#

%+&(/"00"$"%& ./!"-"%&- 4+%- " 4"$,>$!"&+08 _" %"&&);+=" 4" -(/1+" .)(//+,& &)(& <+ 1+,&
/!""/ (%" N)%&,)% H)-".I-)% 56765 M,4,$"%-,)%%"00" "& M+0,-&,:("8

U( )(/- 4" "&&" .+/&,"' )% -" )%"%&/"/+ 4)% -(/ 0"- $)4<"0"- 4" N)%&,)% 56765
M+0,-&,:(" <+ &)(&"- 0"- 4,$"%-,)%-8 b)(- $)%&/"/)%- +(--, :(" &)(&"- 0"- I+/$)%,:("- -)%&
,$.)/&+%&"- 4+%- 0" +- .(/8 b)(- *"//)%- !"=+0"$"%& :(" 0" )(/+%& /,&,:(" -E+$)/&,& -)(-
0+ 1)/$" 4" 0),- 4" .(,--+%"-' 4)%%+%& (% )(/+%& -(./+)%4(&"(/ <+ &/<"- 0)%=(" .)/&!""8
b)(- *"//)%- -(/&)(& :(" 0" +- M,4,$"%-,)%%"0 .)--<"4" (%" 0), 4" 4!"/),--+%" .0(- 1+,M0"
:(" 0" +- ./)./" &/,4,$"%-,)%%"0' ,%4(,-+%& 4"- "3"&- 4" ./)2,$,&!" 4E"%)/" .0(- 0)%=("
.)/&!""8 `% %)&"/+ +( .+--+=" :(" 0" +- (%,4,$"%-,)%%"0 %" .)--<"4" .+- 4" 4!"/),--+%"'
0" /"%4+%& "2.!"/,$"%&+0"$"%& &/<"- ,%&!"/"--+%&8

`% ./)Q&"/+ 4" "&&" !"&(4" .)(/ ,%-,-&"/ -(/ 0+ .)--,M,0,&!" .)(/ 0" -;-&<"$" 56765
4E+*),/ (%" &/+%-,&,)% [c% "] ,%4(,&" .+/ 0+ &"$.!"/+&(/" .)(/ "/&+,%"- 0)%=("(/- 4"
N)%&,)% 4)%%!""-8 O% $)4!"0,-+%& 0"- ,$.(/"&!"- )$$" (%" M+//,<"/" 4" .)&"%&,"0 +( $,0,"(
4( .)%& 1"//)$+=%!"&,:("' _I&I"0d+&I"* #( ')* ?AJe℄ $)%&/"%& :(" "&&" &/+%-,&,)% "-&
.)--,M0" "% &"$.!"/+&(/"' $+,- :(" "0+ %E"-& .0(- .)--,M0" -, 0E)% "%0<"*" 0+ M+//,<"/"8 T"
1+,&' ,0 !"&+,& =!"%!"/+0"$"%& +4$,- 4+%- 0+ )$$(%+(&!" 56765 :(" 0" +- M+0,-&,:(" %"
.)--!"4+,& .+- 4" &/+%-,&,)% [c% "] "% &"$.!"/+&(/"8 b)(- +00)%-' 4+%- " .+/+=/+.I"'

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

JY



 !"#$%$ &'% %##% #$)"*+#+!" %,+*#% -%. %# -+%"/  0% % 1)"* .% )* -).+*#+&'%2

 !"!# $%&'()*+ *-.'+(/01'2% %( 01'2% '.3)(.').%

3!  % 1)"* .% )1$% 1%* 4!"#+!"* 56765/ .) $%.)#+!" !'$)"#89:)*% 1%* *;*#<% %*
56=65 %*# )$)#>%$+*>%% <) -)**% #% 9>%$)#'$% 9)$ '"% ?$)"1% )":)$ !"++#>% @AB℄2 D+"*+/
.!$*&'% .E!" 1%*%"1 %" #% 9>%$)#'$%/ .) $%.)#+!" !'$)"#89:)*%/  0% % 9!'$ '" *+ 9.%
*;*#<% % 56765/ "% F>%$+G% 9.'* .) $%.)#+!" 1% H!*%9:*!"  I   *+"! @AJ℄/  )+* *% F!+#
$)4!'#%$ 1%* :)$ !"+&'%* 1E!$1$%* 9.'* >%.%F>%* K     *+"! L   *+" J! L  ! *+" M! L """
N)"* .% )* 1%* 4!"#+!"* 56=65/ %* :)$ !"+&'%* 1E!$1$% 9.'* >%.%F>% 4!'%"# '" $0!.% #$<%*
9)$#+'.+%$/ 9'+*&'% .) 9$% +<%$% :)$ !"+&'% 1+*9)$)0O# <) .) #$)"*+#+!" 1% 9:)*% PQ! #R2
S. %*# #!'#%T!+* + 9!$#)"# 1% "!#%$ #!'# 1% *'+#% &'%/ 1' T)+# 1% .) 9$>%*%"% 1% %*

:)$ !"+&'%* *'9>%$+%'$%*/ !" 9%'# >%$+$% .) $%.)#+!" >%"%$?+%89:)*% *!'* .) T!$ %

$ P!R

U"%J#
I   PV! !*!R L   PV! !* J!R L  ! PV! !* M!R! """ PJ2JWR

)'  !+"* <) 9$!,+ +#>% 1% .) #% 9>%$)#'$% $+#+&'% &2 X" ) 9!*>% .% &')"#' 1% Y', *'9$)8
!"1'#%'$ U" I # %' %# !" "E) !"*+1>%$>% 1)"* .% 1>%F%.!99% %"# 9$>%>%1%"# &'% .%* #$!+*
9$% +<%$%* :)$ !"+&'%*2 Z+%" >%F+1%  %"#/ .%* :)$ !"+&'%* 1E!$1$% >%.%F>% 1+*9)$)+**%"#
.!$*&'% .E!" *E)99$!:% 1% .) #% 9>%$)#'$% $+#+&'% &2 [)+* .) )$)#>%$+*#+&'% 1%* 4!"8
#+!"* 56=65 %*# 9$>%+*>% %"# 1% T)+$% 1+*9)$)0O#$% .% 9$% +%$ #%$ % 1% % 1>%F%.!99% %"#/ %#
.) *%!"1% :)$ !"+&'%   1%F+%"# 9$>%9!"1>%$)"#% <) %##% #$)"*+#+!" PQ! #R2
\E%,9$%**+!" PJ"JWR !"*#+#'% .% 9);*)?% >%"%$?>%#+&'% 1E'"% 4!"#+!" H!*%9:*!" 56=65

<) 9$!,+ +#>% 1% .) #% 9>%$)#'$% $+#+&'%2 \%*  +"+ ) 1% $ P!R 1!""%"# ).!$* .) 9:)*% <)
.E>%&'+.+-$% 1% .) 4!"#+!"2 ]" "% $%#%")"# &'% .%* 1%', 9$% +%$* #%$ %*   %#   / .%* #$!+*
*!.'#+!"* <) .E>%&'+.+-$% *!"# !" I PQ( #( )$!* P! %A  RR/ 1!"# .%* >%"%$?+%* $%*9%#+F%* *!"#
$ P!"R I P!  ( J  !   (   L    %^  L   R2 \!$*&'%   %*# ">%?)#+T/ .) 4!"#+!" %*# 1)"* *!"
>%#)# #2 \!$*&'%   I Q/ .%* 1%', *!.'#+!"* Q %# # *!"# 1>%?>%">%$>%%* K E%*# .) #$)"*+#+!" PQ! #R2
D+"*+/ #)"# &'%   $%*#% 9!*+#+T/ !" "% 9!'$$) )F!+$ &'E'"% #$)"*+#+!" %"#$% .%* >%#)#* 1% 9:)*%
Q %# #2 ]" $%F)":%/ *+   1%F+%"# ">%?)#+T/ E%*# .) 1%$"+<%$% *!.'#+!" !" I )$!* P! %A  R
&'+ 1%F+%"# T)F!$)-.%2 X$/ %##% 1%$"+<%$% *!.'#+!" !$$%*9!"1 <) !" I #%J .!$*&'%   I Q2
D+"*+/ .!$*&'%   %*# ">%?)#+T <) .E)""'.)#+!" 1% .) 9$% +<%$% :)$ !"+&'%/ .E>%#)# 1% 9:)*% .%
9.'* *#)-.% 1%F+%"# .E>%#)# !" I #%J2 N%  0% %/ <) 9$!,+ +#>% 1E'" >%#)# !" I #%J/ .) F)$+)#+!"
1%   %*# 1+$%#% %"# $%.+>%% <) .) F)$+)#+!" 1% .) 9:)*%2 \) 9$>%*%"% 1E'" #%$ %   ) Q <)
9$!,+ +#>% 1% .E)""'.)#+!" 1% .) 9$% +<%$% :)$ !"+&'% ?>%"<%$% 1!" '"% #$)"*+#+!" %"#$% .%*
9:)*%* Q %# # 1% T)_!" 1!'%/  !"! #!'* .%* >%#)#* 9!**+-.%* Q ) !" ) # *!"# 9!**+-.%*2 N)"*
.) *'+#%/ !" )99%.%$) 4!"#+!"8!" #!'#%* .%* 4!"#+!"* 9!'F)"# #$)"*+#%$ %"#$% .%* >%#)#* Q %#
# %" 9)**)"# !"#+"'% %"# 9)$ #!'* .%* >%#)#* Q ) !" ) #2
N% T)_!" ?>%">%$).%/ .) 9:)*% !" 1!+# F>%$+G%$  P!"R I Q )F% .) !"1+#+!" *'99.>% %"#)+$%

�! P!"R ) Q @VWQ℄2 N)"* % )*/ .) $%.)#+!" !'$)"#89:)*% *E>%$+$) ?>%">%$+&'% %"# *!'* .)
T!$ % K

 P!R I   *+" P!! !"R PJ2J`R

!<' !" 9%'# 0%#$% 1+a>%$%"# 1% Q !' #2
3% #;9% 1% 4!"#+!" !" %*# *'99!*>% %,+*#%$ 9!'$ 1%* *;*#<% %*  '.#+!':%* ! 9!*>%*

1E'"% ).#%$")"% 1% 4!"#+!"* Q %# # @VWV℄2 \E% 9+.% %"# 1E'" ?$)"1 "! -$% 1% !':%
$%"1 #!'#%T!+* % #;9% 1% 4!"#+!"* 9)$#+'.+<%$% %"# 1+Æ+.% <) $>%).+*%$2 c"% >%#'1% $>%%"#%
)").;*% >%?).% %"# .%* )$)#>%$+*#+&'%* %,9>%$+ %"#).%* 1% % #;9% 1% 4!"#+!" *)"* 9$>%+*%$
#!'#%T!+* .%*  >%)"+* %* &'+ .'+ 1!""% ")+**)"% @VWJ℄2 X" #$!'F% ).!$* 1%* %a%#* 1%
!:>%$%"% !$+?+")',/ %# 1%* $>%9!"*%* 1;") +&'%* P*)'# 1% =+*d% "!#)  %"#R 9)$#+'.+<%$%*2

A^



 !"#"$!% &$'%$(#"$!%
  !"#$%$& '%  ( )!"+,!" -%&&!.(#"/%+,0$%
! 1$&-(% +&("12%&1% 3(  ( )!"+,!" -%&&!.(#"/%+,0$%
"  (&#%$& +&("12%&1% 3(  ( )!"+,!" -%&&!.(#"/%+,0$%
# ',4/%&%"% '% 56(1% '%  ( )!"+,!"

7 !" 8  7 $  #$ #(5 1$5&(!"'$+%$& #($6% 9 : %+ '&!,+% 9%:
& 8  '*!# 6(.5 ';/%6("#% -%&&!.(#"/%+,0$%
(% 8 (& !1 ) 2,+%11% /% %+&!",0$% '("1  ( )!"+,!"
< 8 (%*  (% 1,#"% '%  ( 2,+%11% '% =%&., /% %+&!",0$%
+& 8  (&*&  !"#$%$& ';!1,  (+,!" -%&&!.(#"/%+,0$%
"' 8 (& ,  ,>&% 5(&!$&1 .!?%" /% %+&!",0$%

- 8 @& * (& "!.>&% ';!1,  (+,!"1 '("1  ( )!"+,!"
.( 8 @/0)1 92 A B*@: -&/%0$%"% '% C(+1$>(&( -%&.,!",0$%

3* 8 @
 
. 
( A  7  * (% 2%+%$& ';!"'% 1$5&(!"'$+%$&

3& 8 @ 9.( A $&: * (% 2%+%$& ';!"'% -%&&!.(#"/%+,0$%

 !"# $#$%  !"#$!% &'$!)*+%#!+*, -$. -*/'$&$0+$. 1&!0-$%&. %+*#*.'$$. -!0. #! )!&+*$ 223

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

D!$& !>+%",&  % !$&("+ 1$5&(!"'$+%$&E , "!$1 -($+ !""(FG+&%  ( -!"+,!" '% H&%%"
4+ 956 (%: '("1  ;6/%+/%&!)!"+,!"I D!$& % (E !" (55 ,0$%  %1 !"',+,!"1 ($J  ,.,+%1 5&!5&%1E
0$, 1+,5$ %"+ 0$%  %1 1! $+,!"1 1$5&(!"'$+&,%1 9@'BK: %+ -%&&!.(#"/%+,0$%1 9@'@K: 1!"+
!"+,"$%1 ($J '%$J ,"+%&-(%1I L" /%+$',("+  ( #/%!./%+&,% %+  %1 "!+(+,!"1 '%  ( M#$&% @I@E
!" &%+&!$2% ( !&1  ;%J5&%11,!" NOP℄ R

4+ 956 (%: 8
.(
S

A
 7  
S

1,"6

!
3&
 

@
A $

#

@

"

.( 1,"6

!
3&
 

@
A $

#

@

"
A S< !16

!
3&
 

@
A $

#

@

" 9@I@T:

0$, "% '/%5%"' 5(1 '%  ( 5!1,+,!" '("1  % 5!"+I L" % (E !" &%+&!$2%  ( "!+,!" '%1 ",2%($J
';U"'&%%2 NBKVE BKW℄E '!""/%1 5(&  %1 (""$ (+,!"1 '$ '/%"!.,"(+%$& '% 4+ 956 (%:I X!$+%1
 %1 #&("'%$&1 $+, ,1/%%1 1!"+ &/%1$./%%1 '("1  % +(> %($ @I@I Y" 5%$+ ( !&1 ,"1/%&%& %++%
%J5&%11,!" '("1  ( '/%M",+,!" 9@'BW: '%  ( '%"1,+/% '% !$&("+ 5!$& &%+&!$2%&  ( &% (+,!"
!$&("+Z56(1%I

D!$& ( $ %&  %1 !$&("+1E !" 2( (2!,& >%1!," '%  ;%J5&%11,!" '% [. !4 9(%: " 4 9"(%:#
'%5$,1  ;%J5&%11,!" 9@'BW:I D!$&  ( ( $ %&E !" $+, ,1%  ;%J5&%11,!" 9@'@T: '% 4 '("1  %
-%&&!.(#"/%+,0$% '("1  (0$%  % !" ,")%+%

3& 8 @
.( A $&

 (%
8 @<

.( A $&

  (% $ @<
$&

  (% 9@I@\:

0$, +,%"+ !.5+% '$ 1,#"% '%  ( 2,+%11%I ]% 5 $1E '("1 %++% '%&",3%&% %J5&%11,!"E !" (
1$55!1/% 0$%  % 6(.5 ';/%6("#% -%&&!.(#"/%+,0$% & %1+ +!$)!$&1 >%($!$5 5 $1 #&("'
0$%  ;/%"%&#,% (11!,/%% 3(  ( +%.5/%&(+$&% 0)1 E 0$, %1+ '%  ;!&'&% '% 0)1 % 7$ '("1  %1
1$5&(!"'$+%$&1I ^( 5 $5(&+ '$ +%.51 %" %4%+E  % 6(.5 ';/%6("#% %1+ '%  ;!&'&% '%
9B__ " B___: `E ( !&1 0$%  ( +%.5/%&(+$&% &,+,0$% 1$5&(!"'$+&,% %1+ ($J ( %"+!$&1 '%
B_ ` '("1  %1 .%,  %$&1 (1 /%+$',/%1 %J5/%&,.%"+( %.%"+I a%++% 6?5!+63%1% ";%1+ '!" 5(1

OV



F

 !"# $#$%  "#$%& '$ (& )*+,-*+  ./. #$,0'-#$$ &0 *012 '$2 3&1&41&3"$2 567 $, 5686 9& ,&-(($ '0
:$11*%&4+#$,-;0$ 1$(-&+, ($2 '$0< 2031&*+'0,$012 $2, 2033*2#$$ 20Æ2&%$+, 1$2,1$-+,$ 3*01 ;0$
($2 3"&2$2 2031&*+'0,1-$2 30-22$+, >$,1$ 2033*2#$$2 *+2,&+,$2 '&+2 "&;0$ ?*(0%$ 2031&*+@
'0,$01A $, ;0$ ($ 4&3 2031&*+'0,$01 2*-, 2033*2#$ '-23&1&>B,1$ &0< -+,$1:&$2  ./6

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

  !
  

! ! 

5&  " 6#"7! " 6!#"7" 8

8
 
! ""

#9#
:

#*";

! #9#
:  !

(!

"
$

:
<

=%&

 ##"#
#$

!$"

"
$

:
<

=%&

 ##"#
#

6:>:?7

(@- = 8 $A #$ "# (&.# /- ;*"+ & "# / !$+" / %* B$# !!  " 4("#$(" / ! *"+% !
' % CD( )*:℄  # ' % C)*:( )℄> F(#("! G- !$ %0(" " 4*$# .*! %0*..)(H$&*#$(" 6:+:I7, (" " 
. -# .*! *%-% ) *"*%2#$G- & "# %* !(&&*#$(" !-) % ! 4)3 G- " ! / J*#!-1*)*> K ## 
;2.(#;@ ! . -# #(-# 4($! L #) ) %*H3  !$ %0("  "B$!*+ -" 3 #-/ "-&3 )$G- CAMN℄> O P
&*)G-("!  "() G- %0*..)(H$&*#$("  Q #-3   " 6:+:I7 . -# ! )3 3 )$) 64> R*1>:>A7
,# 8 :=

%
-!"$ <  -!"#

& & : =*-# ,  # ()) !.("/ /(" @* -# ' -$ > S" ! !(-B "*"# G- 
-#  !# -" %("+- -) /0(!$%%*#$(" /L- *- ;*&. /03 ;*"+ *%()! G- -$  !# %* %("+- -)
/ (;3 ) " / !  Q #! / .)(H$&$#3 TUV, %0*..)(H$&*#$(" 6:+:I7  !# /(" 1$ " B3 )$W3  ,
.-$!G- %0(" * !-..(!3 /@ ! %0$"#)(/-#$(" G- # -$  & 64> V$+>:>A7>

F()&*% & "#, (" /($#  "() # "$) (&.# /*"! %0 H.) !!$(" 6:+:?7 / %* !2&3 #)$ 
/ !.$" CAMX℄> Y" .*$) / K((. ) 3 #*"# ("!#$#-3  / / -H 3 % #)("! !(-! %* 4()& 
6 ( ( Z ! ( )7, %03 " )+$ /03 ;*"+ % 8 !%""# (&.()# / -H 3 %3 & "#! % 6)7 8 .%"  #
% 6(7 8 !.%" (@- !%"  !# %03 " )+$ /03 ;*"+ ,  # #  !# % !.$" / %03 % #)(" / %* .*$) 
/ K((. )> [), %* .)$!  " (&.# /  ! / -H ("#)$1-#$("! /(""  H*# & "# %* &L & 
!(&& !-) = 8 $A /*"! %0 H.) !!$(" 6:+:?7, &-%#$.%$*"# % !  H.) !!$("! /- (-)*"# .*)
% 4*# -) :> K %* ) B$ "# @* .) "/)  " (&.# % ! / -H #2. ! / ())3 %*#$("! !$"+-% #  #
#)$.% # .(-) % !G- %% ! %* .)(\ #$("  " !.$"  !# "-%% CMA℄>

3S#-/$("! &*$"# "*"# %* ) %*#$(" (-)*"#P.;*! .(-) #(-# ! % ! /$& "!$(""*%$#3 !> @]
;*G- 4($!, (" 3 #-/$ )* 3 +*% & "# %03 " )+$ / %* \("#$(" /*"! % ! .;*! ! D  # ),  
G-$ "(-! . )& ##)* / #)(-B ) % /$*+)*&& / .;*!  " # &.3 )*#-) , *$"!$ G- % !

  ! "#$%&'(#$) &*+,-.(+/$0$     ! 1.!!%!( &*$2-"$00'.! 34!456 .""$0-.!1 /% &% &'8'($ 1*9!$ :.!('.!
.9"($  ! ! "; <! "$(".9=$ %&."0 &*$2-"$00'.! 19 .9"%!( >?@?> 1%!0 $(($ &'8'($ $! -.0%!( # A B 1%!0
34!456; C$&% $0( '88#$1'%( 0' &*.! 0$ 0.9='$!( D9$ &% &.!E9$9" 1$ .+#$"$!$  " 1$0 0,0(/$8$0 >?@ 1$='%!()
1%!0 &$ %0 >?F G  " "  ! H    )  !"! 0$ 1#$.9-&$ $! 9!$ -%"('$ %((#$!9#$$ $( 9!$ -%"('$ .0'&&%!($ IJB℄; <!
!$ .!0$"=$ 1.! 1%!0 &% 09'($ D9$ &% -%"('$ .0'&&%!($ 1$ &*$L$( 1$ -".2'8'(#$ >?F;

MD



 !"# $#%&  !"#$%&' &)*#'$+,-#.! /0/ 1&'&#'#" 2&''3!! ,#* "4!5,*!..%&' 67 89:; <!. &)*=!.
.&'$ &=$!')!. ,&)* )' ,#*#>!$*! ! ? "#$ % ? @ !$ ,&)* 2!)5 $!1,3!*#$)*!. A ,*&-! 2! &
,&)* "# &)*=! &'$%')! 6&**!.,&'2#'$ >#  B $7'"& ? 9( 9@: !$ ># =#..! $!1,3!*#$)*! 6&**!.+
,&'2#'$ >#  B $7'"& ? @9: ,&)* "# &)*=! ,&%'$%""3!!; C!. D#"!)*. !'&*! ,"). =#..!. 2! "#
$!1,3!*#$)*!. *#%2%..!'$ !'&*! "# &)*=!E .%F'#"#'$ "4#'-#*1&'%%$3! 2! "# *!"#$%&' &)*#'$+,-#.!
># =#..! $!1,3!*#$)*!;

 !"#"$%&&"'"()  " "))" +"$,)-%( %.+,()/&0,1" &+%0"  " $, )"'&!"+,).+" +-)-2." ") &%.+
 "1 3%()-%(1 $%(4."15

6( -(3"),() $, +"$,)-%( 78 89:  ,(1 $;"<&+"11-%(  . %.+,() 78 =>:? %( %@)-"() $"1
%.+,()1 A%1"&01%(

! !"
   ! "! " #$

 !"
# %&!  # 

 
$% !

$%&'

!  # 
('"(

*+

"
"

(
,

-)*

  &!  
#$

+.&

"
"

(
,

-)*

  &!  
#

 (/01!

+ &"   ! "! " %#$#&!  # 
 
$% !

% !
#

$%&'

"  # 
('"(

*+
", -,

(

#
+.&

", -,

(

 '-,

,&
&
,& !  &

 (/02!

+ '"   ! "! " #%$
 '"
# &!  # 

 
$% !

% !
#

$%&'

"  # 
('"(

*+
", -,

(

#
+.&

" , -,

(

 &-,

,'
 (/0(!

3*45 67+ 8.97&+.*&+ 2! (! 0: 57+37$.;797&$/
<% *45=7 84 *45%&$ >?@?> 9*&*%&%6  ABC/ (.01!! 7+$ 5735A7+7&$A77 +45 6% DE457 (/0

3*45 874F ;%6745+ 87 6% $793A75%$457/ G& 579%5C47 C47 6% 576%$.*& *45%&$H3'%+7 9*&*H
%&%6 &I% 3%+ 87 8A75*.++%&7 7& J*&$.*& 87 6% 6*&E4745 87 6% K*&$.*&: +.E&.D%&$ C47
6I7L7$ 8I*+.66%$.*& 84 *45%&$ 3*455%.$ +7 *&+75;75 +45 87 E5%&87+ 8.+$%&7+/ M.7& C47
67+ J755*9%E&A7$.C47+ *&&4+ 3*45 6I.&+$%&$ +*.7&$ $5N7+ 6*.& 87 ;A75.D75 67 %+ 9*&*%&%6:
*& 374$ $*4$7J*.+ +*&E75 N% 87+ +O+$N797+ 'O=5.87+ 87 &%&*$4=7+ 87 %5=*&7 8%&+ 67+C476+
+*&$ .&K7$A7+ 87+ %$*97+ 9%E&A7$.C47+/ P.&+.: 87 $76 &%&*D6+ 3*455%.7&$ $*4$ N% J%.$ +75;.5
8IA76A797&$ 87 =%+7 N% 84 $5%&+3*5$ *'A757&$ N% 6*&E47 3*5$A77 4$.6.+%&$ 87+ K*&$.*&+ %/

<7+ 7F357++.*&+ =.8.97&+.*&&7667  (.02! 7$ $5.8.97&+.*&&7667  (.0(! 35A7+7&$7&$ 4&7
J*597 8I*+.66%$.*& %9*5$.7 7& J*&$.*& 87 6IA73%.++745 87 6% K*&$.*& J755*9%E&A7$.C47:
5735A7+7&$A77 3%5 67 3%5%9N7$57  " ()*/ &! / <7 9Q797 3'A7&*9N7&7 87 3%++%E7 87 6% 3'%+7
1 N% 6% 3'%+7 % 7+$ A7E%6797&$ 35A78.$/ R*4$7J*.+: 9Q797 +. 67+ %&%4F +*&$ .&8A737&8%&$+: *&
;.7&$ 9%.&$7&%&$ +43753*+75 8.LA757&$7+ *&$5.=4$.*&+ A79%&%&$ 87 8.LA757&$+ %&%4F/ SI7+$

T2



!""! #$%!&%'#("(') *$( ()+$(" ,!# !-!"# +./""0!)$/"(') +$ '$&/)" &("(*$! !) 1')"(') +!
,/ ,')2$!$& +! ,/ 3')"(')4 5/(# !""! #$%!&%'#("(') ()+$(" 0!2/,!6!)" +!# '6%'&"!6!)"#
)')7"&(8(/$9 !) "!6%0!&/"$&!4 :) 8/ 8'(& )'"/66!)" *$.!,,! %!&6!" +!# "&/)#("(')# !)"&!
,!# %;/#!# < !"  %'$& +!# %,/2!# +! ! +'))0!!# /$ %/&/2&/%;! =4>4>4

?@ %&'9(6("0! +! ,/ "!6%0!&/"$&! &("(*$!A ') %!$" ,()0!/&(#!& " B#$ %$ & C %/& &/%%'&" ?/

 D '=(!) %'$& "&'$8!& ,/ 1'&6! '$&/)"7%;/#! +! E'#!%;#') FGHH℄ " "! B#$ !C J "
 "!
 B!C #()#

/8!

" "!
 B!C J *+

 "!
#  & 

 D $
=(!)

'#!

" $!
 B!C J  *+

 $!
# ,& 

 D $
=(!)

  
$

'# -
!%.-

-$
!
-$ ! !$

B=4>>C

" %!
 B!C J * +

 %!
# /& 

 D $
=(!)

  
$

'# -
!$.-

-%
0

K! '$&/)" &("(*$! "
 "!
 '#(,,! +') !) 1')"(') +! ,.0!%/(##!$& +! ,/ '$;! 1!&&'6/2)0!"(*$!4

K/ "&/)#("(') !)"&! ,!# %;/#!# < !"  #! 1!&/ ?/ ;/*$! /))$,/"(') +$ '$&/)" &("(*$! "4
K/ &!,/"(') '$&/)"7%;/#! ).!#" /,'&# +0!L)(! *$! %/& ,.;/&6')(*$! #$(8/)"!A *$( 8(!)" +$
"!&6! #$%0!&(!$& !)  D '=(!) 4 M!,$(7( #!&/ 20!)0!&(*$!6!)" +! ,/ 1'&6!

"% B!C " B!C%&"

"  D 
=(!)

#$%!"

#()1!

 
'#1! B=4>NC

%'$& ,.;/&6')(*$! +.'&+&! 1A ()+$(#/)" $)! ,'( +! %$(##/)! +! +0!&'(##/)! +!# ;/&6'7
)(*$!# %&';! +! ,/ "!6%0!&/"$&! &("(*$! +! ,/ 1'&6! FB) ! )C ')℄

$%!" %$(#*$!  D "
(! B) ! )C ?/ %&'9(6("0! +! ,/ "!6%0!&/"$&! &("(*$!4 :) !#" +') 'O,(20! +! %&!)+&! !)
'6%"! $)! *$/)"("0! +! %,$# !) %,$# 2&/)+! +.;/&6')(*$! ?/ 6!#$&! *$! ,.') #.0!,'(2)! +!
,/ "!6%0!&/"$&! &("(*$! %'$& /""!()+&! +!# "!6%0!&/"$&!# %,$# O/##!#4

P'$& 0!"$+(!& ,/ %'##(O(,("0! +./8'(& $)! 3')"(') ##A (, #$Æ" +! '))/RS"&! ,! #(2)! +!
,/ #!')+! ;/&6')(*$! ,'&#*$! ,/ %&!6(?!&! #./))$,! ?/ ,/ "&/)#("(') B< !  C4 T/)# ,! /#
$)(+(6!)#('))!,A ,.;/&6')(*$! +.'&+&! = #!&/ %&'%'&"('))!,,! ?/ ! '# =!4 K/ #!')+! ;/7
6')(*$! !#" +') "'$3'$&# %'#("(8! ,'&#*$! ,/ %&!6(?!&! #./))$,!4 K/ "&/)#("(') +! %;/#!
B< !  C +/)# $)! 3')"(') UVWVU %&'%&! $)(+(6!)#('))!,,! )! %!&6!" %/# +! &0!/,(#!& $)!
%;/#! ## /&O("&/(&!4

T/)# ,!# +!$9 /$"&!# /# O(7 !" "&(7+(6!)#('))!,A ') %&'?!+! ?/ ,.0!8/,$/"(') +! ,/ &!,/"(')
'$&/)"7%;/#! B=0>GC '$ B=0>=C ?/ %&'9(6("0! +! ) !" %'$& +!# 3')"(')# "&?!# ,')2$!#A  !"!
,'&#*$! ! # $4 :) 'O"(!)" /,'&# X

" $!
 %

$""
 *+

 $!
# ,& 

 D $
=(!)

&
 

=

'#! ! #()!&
!

B=4>HC

"
 $!
$ %

$""
! *+

 $!
# ,& 

"  D 
=(!)

#% &
 

=N

'# =! ! #() =!&
=!

B=4>YC

%'$& ,! /# O(+(6!)#('))!,A '?$ ,/ +(8!&2!)! +! ,.()"0!2&/,! B=0>>C / 0!"0! #(6%,!6!)" &0!2$,/&(7
#0!! /$9 %!"("# /)2,!# !"

" %!
 %

$""
!* +

 %!
# /& 

 D 
=(!)

#()!

!
!" "

 %!
$ %

$""

* +
 %!
# /& 
G=

"  D 
=(!)

#%
#() =!

=!
B=4>ZC

H=



 !"# $#%&  !"#$%&' #)&)*"+' ,-"%+ .!%&)!% /0/ 1),)2+%')!%%+33+ !"#&+ $4+ "% 5$)13+ 6$27
,-8+6$%9+ +% 5!%&)!% ,+ 3-8+7$)''+"# +& 7!"# &#!)' 4$3+"#' ,+ 3$ &+278+#$&"#+ :)%,)*"8++ +% #+;
9$#, ,+' !"#1+'<= >+' !"#1+' *") %+ &!"6+%& 7$' 3-$?+ 6!#)@!%&$3 !##+'7!%,+%& ,!% A$ ,+'
&+278+#$&"#+' ,+ 73"' +% 73"' 1$''+'= >+' &#$)&' 7!)%&)338+' 4+#&)$"? #+7A+#+%& 3$ 7!')&)!% ,+ 3$
7#+2)A+#+ &#$%')&)!% :B  < 7!"# 3+' ,+"? !"#1+' +?&#C+2+'= D% 4!)& ,!% *"+ 3$ &#$%')&)!% +%&#+
3+' 76$'+' B +&  7+"& '+ #8+$3)'+# +% 5!%&)!% ,+ 3$ &+278+#$&"#+ 7!"# "%+ 73$9+ #+'&#+)%&+ ,"
7$#$2A+&#+ !=

 !"# $% '( )#*+*,%-(*!--%$. /"%$0"% (!*) $' +*,%-(*!--'$*)1% +% $' 2!-)*!-3 %))% +%"4*5%,%
6'#,!-*0"%   (%#' )!"2!"#(  !(*)*7% 5' $8'--"$')*!- +% $'  #%,*5%#%3 *-+"*('-) "-% )#'-(*)*!-
+%  6'(% 9: !; +*(!-)*-"%3 %) "-% '<(%-% +%  6'(% "!.

=- #%7'-6%3 $' #%$')*!- !"#'-)> 6'(% -8%() ',!#)*% 0"% (!"( $' ?!#,% +8"-% $!* +%
 "*(('-% +'-( $% '(  #! #%. @*-(*3 6'0"% 6'#,!-*0"% # -8%() ',!#)*% 0"% (!"( $' ?!#,%
9#$;"#  $! 3 %) $%( 6'#,!-*0"%( (" 1%#*%"#%( 2!"%-) +!- "- #A!$% -!- -1%B$*B%'<$% +'-( $%(
 #! #*1%)1%( +%( 2!-)*!-(  #! #%(3 ,A%,% +'-( $% '( +%( 2!-)*!-( $!-B"%(.

C%  $"(3 "-% !, !('-)% <*+*,%-(*!--%$$% +8"- !"#'-) DEFED '"#' "-% +1%#!*(('-%
5'  $"( $!-B"%  !#)1%% 0"% $% '( )#*+*,%-(*!--%$. G$ (%  %") +!- )!") 5' ?'*) 0"% $% !">
#'-) #*)*0"% 5' )#5%( $!-B"%  !#)1%% !<(%#71% +'-( $8!4H+% +% 6#!,% I# J% (!*) "- !"#'-)
K!(% 6(!- <*+*,%-(*!--%$ *-+"*)  '# "-% !"6% +% ("#?'% -!-  $"( +%,*>,1%)'$$*0"%3
,'*( (*, $%,%-) ?%##!,'B-1%)*0"%. L!)#% 1%)"+% #% !(% +!- $' 0"%()*!- +% $' -')"#% +"
(" %#!"#'-) !<(%#71% +'-( $81%)"+% MNOP℄. G$ %4*()% '*-(* %-!#% +%"4 6H !)65%(%( R (!*) $%
(" %#!"#'-) !<(%#71% %() +% -')"#% )#* $%) (* *$ %() %-)*5%#%,%-) +A" '"4 %S%)( +" 7!$",%
+%,*>,1%)'$$*0"%3 (!*) $% (" %#!"#'-) %() +% -')"#% (*-B"$%)3 %)  !"##'*) -1%'-,!*-( )#'->
(*)%# 5' )#'7%#( $8!4H+% +% 6#!,% $% $!-B +%( ("#?'%( (*, $%,%-) ?%##!,'B-1%)*0"%(.

C% ,A%,%3 $'  #1%(%-% +8"- B#'-+ -!,<#% +86'#,!-*0"%( +'-( $' #%$')*!- !"#'-)>
 6'(% 5' <'((% )%, 1%#')"#% (*B-*T% 0"% $% !"#'-) #*)*0"% -% (8'--"$%  '( 5' $' )#'-(*)*!-
9: !; 5' <'((% )%, 1%#')"#%3 !,,% !-  %") $% 7!*# ("# $' TB"#% O.U. =- %S%)3 $' )#'-(*)*!-
+%  6'(% 9: !; ' $*%" $!#(0"% $'  #%,*5%#% 6'#,!-*0"%   +*( '#'AV)3 ,'*( #*%- -8!<$*B%
$%( 6'#,!-*0"%( (" 1%#*%"#%( 5' (8'--"$%# '" ,A%,%  !*-). =- B1%-1%#'$3 %( 6'#,!-*0"%( -%
(8'--"$%-)  '(3 %)  $"( $' )%, 1%#')"#% %() <'((%3  $"( %( 6'#,!-*0"%( !-)#*<"%-) $!#(0"%
$'  #%,*5%#% +*( '#'AV). J- #%,'#0"% 1%B'$%,%-) 0"% $%  !*-) +% #%<#!"((%,%-) !##%( !->
+'-) 5' $' )#'-(*)*!- 9: !; (% +1% $'% $1%B5%#%,%-) %- ?!-)*!- +% $' )%, 1%#')"#%. =- "-%
%#)'*-%  $'B% +81% '*((%"# +% 2!-)*!-3 *$ %() +!-  !((*<$% +% ?#'-6*# $' )#'-(*)*!- 9: !;
%- ?'*('-) (*, $%,%-) 7'#*%# $' )%, 1%#')"#%. I8%() % 0"% $8!- 7' 1%)"+*%# ,'*-)%-'-).

WX



 !"# $#%&  !"#$%&' #)&)*"+' ,-"%+ .!%&)!% /),)0+%')!%%+11+ 2!"#/+ 3!)%&)114++5 +& &#),)0+%6
')!%%+11+ 2!"#/+ 31+)%+5 7$ 3#!8)0)&4+ ,+ 1$ &+034+#$&"#+ #)&)*"+9 :% ;!)& *"+ 1$ ,4+#!)''$%+ '")&
"%+ 1!) ,+ 3")''$%+ ,$%' 1+' ,+"8 $'< 0$)' *"+ 1+ $' /),)0+%')!%%+1 3#4+'+%&+ "%+ ,4+#!)''$%+
0!)%' =!#&+< )%,")'$%& ,+' +>+&' ,+ 3#!8)0)&4+ 31"' =!#&'9

 !"!" #$%&'()(*&  !  " (&+,()- .%$ /% )-0.1-$%),$-

 ! "#$% &' (# )'(#%$*+ &' *--!%#%$*+ +*-.)' &' /#)%$!(' 0 /1#2' 3!#+%$3!' 456℄ 8
4 !"℄ 9  : (' *!)#+% /'!% 2' )'/);'2'+%') 2*!2 (# "*)-'

# 9
<$

= 

�&

�"
><?6@A

#B' = 9 $ '( 3!$ )'/);'2'+%' (' 3!#+%!- &' C!D 2!/)#*+&!%'!)? E# )'(#%$*+ ><)6@A
+F'2% )$'+ &F#!%)' 3!F!+' )'(#%$*+ &' G#-$(%*+ #//($3!;'' H# <( I 9 #:  !"!: #! *!)#+%
2!/)#*+&!%'!)?

;J%!&$*+2 -#$+%'+#+% (# /*22$.$($%;' &F#B*$) !+' %)#+2$%$*+ '+%)' ('2 /1#2'2 K '% $ $+&!$%'
/#) (# %'-/;')#%!)': *--' 2!LL;');' /#) (# ML!)' <?5 &#+2 (' #2 .$&$-'+2$*++'(? N*!)
'(#: *+ B# !%$($2') *--' &;'M+$%$*+ &' (# %)#+2$%$*+ '+%)' '2 &'!D /1#2'2 (F;'L#($%;' &'2
;'+')L$'2: &;'M+$22#+% #$+2$ !+' (*+L!'!) )$%$3!' &*++;'' /#) (' /#)#-H'%)' * 2*!2 (# "*)-'
& >*A 9 &! >*A?

HO (F#$&' &' (# )'(#%$*+ ;'+')L$'0*!)#+% ><)6@A: *+ /'!% );';')$)' ('2 ;'+')L$'2 &' (# P*+%$*+
.$&$-'+2$*++'((' &#+2 1#!+' &'2 /1#2'2 2*!2 (# "*)-'

& >*A 9  5+",$-!"#  .#

  
$

(+

!
*21

" !Q!
<+",

*2
/

<

#$
*"0/

/"
%
/"  *" ><?6RA

&! >*A 9  5+",$-!"#  .#

  
$

(+

!
*21

" !Q!
<+",

2$+
/

<

#$
*"0/

/"
%
/"  *" ><?5KA

' 3!$ &*++')# *--' &;'M+$%$*+ &' (# %)#+2$%$*+ >K $A (# )'(#%$*+

  
$

(+

*21

" !Q!
<+",

*2
/

<

#

*21

" !Q!
<+",

2$+
/

<

# 0/

/"
%
/"  *"

9 K ><?5SA

T5



 !"#$%&&'$( )$" *+$,)")-  %(" -%(%/)"   0! 1 /)% 2'  !"3"$ -"  " *' ("43!"-'()-"5 6%"$
&7)-8  ) 9'%(  ) '-'(:"-" +&%**'$(  " *;%$(!",-'*"8 %* "<%&(" 3*)&%")-&   0! 1 /)" *;+$ $+("-'

 
 !!
 0! 1 3+)- %$ %/)"- /);%* &;',%(  " *' 2'-%'(%+$ "$ ("43!"-'()-"  " *' 3+&%(%+$  " *'

"=%:"4" '$$)*'(%+$  " *' 3-"4%:"-" >'-4+$%/)"5
?$ 3-%$%3"8 *;"<3-"&&%+$ 3-!"!" "$(" 3"-4"(  " -"4+$("- ')  %',-'44"  " 3>'&" "$

("43!"-'()-"  " *' *+$,)")- -%(%/)"   0! 15 @+)("9+%&8 3+)-  "& -'%&+$&  ;+- -" 3-'(%/)"&
*%!""& :' *'  %2"-,"$"  " *;%$(!",-'*" :' 3-+<%4%(!"  " &' A+-$" %$9!"-%")-"8 %* $;' 3'& !"(!" 3+&&%A*"
 " -"4+$("- :' *;"$&"4A*"  " "  %',-'44"  " 3>'&"5 B"((" !"() " "&(  +$ -"3+-(!"" &)- *"
'& CD8 +:)  "& "E"(& &%4%*'%-"& &+$( 3-!" %(&5 @+)("9+%&8 *"& 2'*")-& +A("$)"& 3-+>"&  " *'
("43!"-'()-" -%(%/)" "( 3-+>"  " *' ("43!"-'()-" $)**" %$ %/)"$( /)" *' 3*',"  ;!"3'%&&")-
 " F+$(%+$& +:) )$" ("**" (-'$&%(%+$ "$ ("43!"-'()-" "&( 3-!" %(" "&( )$ 3") 3*)& *'-,"  '$&
*" '& A% %4"$&%+$$"* /)"  '$& *" '& (-% %4"$&%+$$"* 0%* &)Æ(  " +43'-"- *"& H%,&5 I5J
"( I5K15

D'$& *" '& (-% %4"$&%+$$"*8 +$ ')-' *"& !"$"-,%"& -"*'(%2"& ')<  ")< 3>'&"& L "( # &+)&
*"& 9+-4"&

$" 0 1 M  J%"!#& #!
"  '#

  
$

*$

!
+&>

" !N!
I%"!

+&
(

I

#$
 $)(

(#
0I5JI1

$% 0 1 M  J%"!#& #!
"  '#

  
$

*$

!
+&>

" !N!
I%"!

&%$
(

I

#$
 $)(

(#
0I5JC1

3+)- *"&  ")< 2'*")-&  " *;!"$"-,%"  '$& >')$"  "& 3>'&"& L "( #5 O' (-'$&%(%+$ ')-'  +$
*%") 3+)-

  
$

*$

+&>

"
N"

I%"!
+&

(

I

#

+&>

"
N"

I%"!
&%$

(

I

# )(

(#
M L 0I5JJ1

/)% +--"&3+$ :' *;!",'*%(!"  "&  ")< !"$"-,%"& $" 0 1 M $% 0 1 :' *' 2'*")- -%(%/)"  " *'
*+$,)")-  " *' F+$(%+$   0! 18 /)% 2'-%"8 +44"  '$& *" '& ID8 '2" *' ("43!"-'()-"5
O;!"() " $)4!"-%/)"  " "(("  "-$%:"-" "<3-"&&%+$  +$$" *' #,)-" I5K 3+)- *"& &"+$ " "(
(-+%&%:"4" *+$,)")-& -%(%/)"&  " (-'$&%(%+$8  !"! 3+)- *' &"+$ " "( (-+%&%:"4" '$$)*'(%+$
 ) +)-'$( -%(%/)"5

P* "<%&("  +$ )$" 3*',"  ;!"3'%&&")-&  " F+$(%+$ 3+)- *"&/)"**"& )$" (-'$&%(%+$ 0L #1
3")( 7"(-" %$ )%(" 3'- *' ("43!"-'()-"5 Q$ 3")( /)'$(%#"- *' 3*',"  ;!"3'%&&")- N* 3+)-
*'/)"**" +$ 3")( +A&"-2"- "((" (-'$&%(%+$ &+)& *' 9+-4"

 M
I+*

 '#
" N* M

$#

I#+
,#N 0I5JR1

+:) N "&( *' 3*',"  " 2'*")-& 3-%&" 3'- *' 3'-'4:"(-"   "$(-" *"& '& ! M L "( ! M !8 /)%
2')( '33-+<%4'(%2"4"$(% L- LC  "3)%& *' #,)-" I5K5 B"*'  +$$" N& # 0L- S SL1,# 3+)-
 "& 2'*")-& (T3%/)"&  " *;!"$"-,%"  " H"-4% $# # 0SL&  SL'1 U "(  ) >'43  ;!">'$,"
+ # 0SLL SLLL1 U5 O' (-'$&%(%+$ "$ ("43!"-'()-" $;"&(  +$ '%&!"4"$( +A&"-2'A*" /)"
3+)-  " ,-'$ "& 2'*")-&  ) -'33+-(  " *;!"$"-,%"  " H"-4% &)- *;!"$"-,%"  " >'43  ;!">'$,"
$#.+5

  !"!#$ %&' #!&$ #()*!#$ +)$ !,$'-*.' /' *)-0)"0!#$ $01#02)"0*'$ /' 4 '# 5!#"0!# /' 6(!-/-' /'

6()##&6)"0!# /& !&-)#" -0"0%&'7  !"! 4 
!"#
  4 !$#  !!!  8" 89: ;# #() !<+)-.' #&<.'-0%&'<'#" %&'

6'$ = +-'<0>'-'$ )##&6)"0!#$:

RR



 !"# $#%&  !"#$"%%& '& ()"*& &+ ,&%(-&$",.$& (/.$ 0" *&/+'& &, ,$/!*!2&%& "++.0",!/+ '&

0" ($&%!2&$& )"$%/+!3.&  
 !"
 &,  

 #"
 4 '/++"+, 0!&. 2" 0" ,$"+*!,!/+ '& ()"*& 56 !7 (/.$ .+&

8/+,!/+ ,$!'!%&+*!/++&00&9 :&* /.$;&* &+ ,&%(-&$",.$&* */+, /;,&+.&* 2" 0<"!'& '& 0<!+,&$(/0",!/+

=$ 5" 7 #>$!" ? 56% @@>"#" 7 ,"+)
 
A% BC

!
"#"  A

"
(/.$ 0& #"( *.($"/+'.,&.$9

 !"# $%!&# '()$*(+(&, '(,"-.'( &"+'(/.0"(+(&, *( !"/$&, /.,.0"( (& 2!&,.!& -( *$
,(+3'(/$,"/(4 5(# !"/6(# !//(#3!&-$&,(# #!&, ,/$'((# -$&# *( $# ,/.-.+(&#.!&&(* #"/ *$
7)"/( 8494 :( 2$;!& )'(&'(/$*(< (# !"/6(# =$&)(&, -( !&$%.,'( (& 2!&,.!& -( *$ *!&>
)"("/ -( *$ ?!&,.!&< *(# !&$%.,'(# (@,/A(+(# '(,$&, -!&&'((# 3$/ *(# +$@.+$ (, *(# +.&.+$
-(   B!C4 D& 3(", '()$*(+(&, +!&,/(/ 0"( *$ 3(&,( -(   B"C (#, &"**( 3/'(.#'(+(&, E$
*$ ,/$&#.,.!& BF #C4 G*"# #"/3/(&$&,< *( !"/$&, /.,.0"( &( #H$&&"*( 3$# E$ *$ ,/$&#.>
,.!& BF #C I J(*$ #H(@3*.0"( ,!"?!"/# 3$/ *$ 3/'(#(&( -(# =$/+!&.0"(# -H!/-/( #"3'(/.("/
-$&# *$ /(*$,.!& !"/$&,>3=$#(4 J(# =$/+!&.0"(# &( #!&, ?$+$.# #"Æ#$++(&, 2$.6*(# 3!"/
0"HE$ *H$&&"*$,.!& -( *$ 3/(+.E(/( !//(#3!&-( "&( -.#!&,.&".,'( -$&# *( !"/$&, /.,.0"(4
G!"/ %!./ "& ,(* !+3!/,(+(&, &!&>+!&!,!&(< .* 2$"-/$., #( ,/!"%(/ ,/E(# 3/!=( -( *$
,(+3'(/$,"/( /.,.0"(< !E" *$ /(*$,.!& !"/$&,>3=$#( /(,/!"%( "& !+3!/,(+(&, 3"/(+(&,
#.&"#!LM-$*4 N!",(2!.#< $""& !+3!/,(+(&, -( ( ,O3( &H$ 3" A(,/( !6#(/%'( &"+'(/.0"(+(&,4

 !" #$%'($%) *+,+* -.%) /. /(0('1 -23% 4.(5/1 -61)$7-71

P" 3$/$)/$3=( 3/'('(-(&,< &!"# $%!&# '(,"-.'( *( $# 6$*.#,.0"( -(# ?!&,.!&# QRSRQ< 0".
(#, "& $# *.+.,( 3!"/ *(0"(* .* &HO $ 3$# -H.+3"/(,'(# %(&$&, $T(,(/ *$ /(*$,.!& !"/$&,>
3=$#(< /(&-$&, *(# (T(,# -( 3/!@.+.,'( E$ *!&)"( 3!/,'((4 5H$",/( $# *.+.,( (#, *( $# -.T"#.2<
3!"/ *(0"(* *$ /(*$,.!& !"/$&,>3=$#( 3!##E(-( "&( -'(/!.##$&( (@3!&(&,.(**( -( =$"&(
-( #(# =$/+!&.0"(#< /(&-$&, *(# =$/+!&.0"(# -H!/-/( '(*(%'( &'()*.)($6*(# #$"2 3/'(.#'(++(&,
E$ *$ ,/$&#.,.!& (&,/( *(# 3=$#(# F (, # !E" *$ 3/(+.E(/( #H$&&"*(4

 !"# $**!&# +$.&,(&$&, '(,"-.(/ *( /'().+( .&,(/+'(-.$./(< 3!"/ *(0"(* *$ ?!&,.!& 3!##E(-(
"& &!+6/( &!&>&'()*.)($6*( -H.+3"/(,'(#< #$&# 3!"/ $",$&, -'(,/"./( !+3*E(,(+(&, *(# =$/>
+!&.0"(# -H!/-/( '(*(%'(4 J(,,( *.+.,( &H$ '(,'( 0"( ,/E(# 3(" '(,"-.'((< -" 2$., -( *$ &'((##.,'(
-H$%!./ "& ,/$.,(+(&, 3$/,."*.(/ -( *H$",!>!='(/(&( -(# '(0"$,.!&# -HU.*(&6()(/ B8$VFC4
:( 3*"#< (,,( *.+.,( (#, -'(/.,( 3$/ %& !  < (, !//(#3!&- -!& '()$*(+(&, E$ *$ *.+.,( -H"&
2!/, =$+3 -H'(=$&)(4 :$&# (,,( *.+.,(< *(# #("*# ,/$%$"@ ,='(!/.0"(# #!&, ("@ -( W(/)(/(,
 ! "#$ XYZ℄ -!&&$&, "&( 2!/+( -" !"/$&, /.,.0"( 0"(**( 0"( #!., *$ !&(&,/$,.!& -H.+3">

Y\



 !"# $#%&  !"#$%& #(&()"* +,"%* -!%&(!% &#(+(.*%/(!%%*00* *% 1!%&(!% +* 0$ &*.23*#$&"#*
2!"# +(43*#*%&*/ 0!%5"*"#/ +* -!%&(!%6 #*2#3*/*%&3**/ +$%/ 0,*%$#&7 8* !"#$%& #(&()"* 2#3*/*%&*
/9/&3*.$&()"*.*%& "% !.2!#&*.*%& .!%!&!%* *% &*.23*#$&"#* 2!"# &!"&*/ 0*/ 0!%5"*"#/6 .:*.*
0!#/)",(0 *;(/&* "%* &#$%/(&(!% +* 2<$/* =>  ? *% &*.23*#$&"#* =#*2#3*/*%&3** 2$# 0* *#0* 5#(/ /"#
0$ !"#@* (%13*#(*"#*?7  *&&* $@/*%* +,$%%"0$&(!% A$ 0$ &#$%/(&(!% =>  ? *% &*.23*#$&"#* */& $/B
/!(3** A$ 0$ 2#3*/*%* +,"% 5#$%+ %!.@#* +,<$#.!%()"*/ /"23*#(*"#*/6 0$ &#$%/(&(!% =>  ? %,3*&$%&
$//!(3** )",A$ 0,$%%"0$&(!% +* 0$ 2#*.(A*#* +* */ <$#.!%()"*/7

 !"#! !" $! " %&%'$ (! )*$%!&+,''  ! "#$ -./℄ $1 +2*! $! $'3 ! 4% 1* + 617!8 !+"  !$%"'&!6!8"
9 %8(: ;!+ (!*< " %&%*< +! $'6'"!8" 8#!%861'8+ =% $% 4 !6'=! ! >% 618'2*!: ?1*+ %$$18+
(18 9#!8#! %$'+! !+ " %&%*< 41* '8$* ! $!+ !@!"+ %++1'#!+ =% $% +!18(! >% 618'2*!: ;!$%
41*  %'" +!  #!&#!$! " %&'(&' '8"#! !++%8" 4*'+2*! $% $'6'"! 2*! 81*+ %$$18+ 18+'(#! ! !+"
$% $'6'"! ('"! (!+ A1 "+ >%64+ (B#!>%89!C 41* $%2*!$$! $B!@!" 4% %6%98#!"'2*! !+" !<%$"#!:
?1*+ 81*+ 41+18+ (18 $% 2*!+"'18 (! +%&1' +' *8! D18"'18 EFGFE (%8+ $% $'6'"! (B*8 A1 "
>%64 (B#!>%89! !" $1 +2*! $! A!  16%98#!"'2*! 1641 "! *8 8163 ! $'6'"#! (B'64* !"#!+
4!*" A%' ! *8 !<!64$! (! D18"'18   :

H =!+  #!!66!8"C 2*!$2*!+ #!"*(!+ !<4#! '6!8"%$!+ 18" 4* %""!'8( ! !  #!9'6! ('" (!+
A1 "+ >%64+ (B#!>%89! -IJC IK℄C % %"#! '+#! #!9%$!6!8" 4% *8 %++!L A%'3$! (#!+1 ( !: ;!+
!<4#! '!8!+ 618" !8" 2*! $!+ 4 !6'=! !+ 1+'$$%"'18+ (! $%  !$%"'18 1* %8"M$189*!* (!
D18"'18 &#! 'N!8" %++!L 3'!8 $% $1' 13"!8*! (%8+ $! %+ 3%$'+"'2*!C 6%'+ 2*B!$$! 41++=!(!
#!9%$!6!8" *8  1++1&! &! + $% $'6'"! 13"!8*! 4% )! 9! !"  ! "#$ -I.℄: O8 +! 41+! (18
#!9%$!6!8" $% 2*!+"'18 (! +%&1' +' *8 A1 6%$'+6! 4 !8%8" !8 164"! *8! 4% "'! (!+ !@!"+
%++1'#!+ %* %+ 3%$'+"'2*! !" *8! 4% "'! (!+ !@!"+ %++1'#!+ %* %+ ('@*+'A 8! 4! 6!"" %'"
4%+ (!  #!+1*( ! !  1++1&! : P% 4 '+! !8 164"! (! $% +!18(! >% 618'2*! (%8+ $% $'6'"!
(!+ A%'3$!+ (#!+1 ( !+ 41*  %'" %'8+' 4! 6!"" ! (! 164 !8( ! $!  1++1&! !8" ! %+ 4 14 !
!" %+ +%$!:

Q%8+ $! A1 6%$'+6! (BR'$!83! 9! C $!+ '64* !"#!+ +18" 61(#!$'+#!!+ 4% *8 "! 6! (!
) #*+ , &-.: ;!$% +! 164 !8( %'+#!6!8" 4*'+2*! $!+ 1  #!$%"!* +C '$ $ $!+ A18"'18+ (!
S !!8 2*%+'M$%++'2*!+C 4!*&!8" T!" ! &*+ 166! (!+ " %D!"1' !+ 2*! +*'&!8" $!+ 4% "'*$!+
18+'(#! #!!+ !8" ! (!*< 41'8"+ (! $B!+4%!  #!!$: O C *8! '64* !"#! A%'" '8"! %9' *8! " %D!M
"1' ! %&! !$$!M6T!6!: ;!$% +'98'N! 6%">#!6%"'2*!6!8" 2*! $!+ +1$*"'18+ (!+ #!2*%"'18+ (BR'M
$!83! 9! (1'&!8" T!" ! %$*$#!!+ 8*6#! '2*!6!8" (%8+ $!+ 4 13$=!6!+ 9#!8#! %*< -UKJ℄: H1*"!M
A1'+C +B'$ 7 % 3!%*1*4 (B'64* !"#!+C !""! %*"1M1>#! !8! !+" 3 '+#!!C !" $!+ A18"'18+ 2*%+'M
$%++'2*!+  #!418(!8" =% (!+ #!2*%"'18+ (! ('@*+'18: O8 4% $! %$1 + (!+ #!2*%"'18+ (BV+%(!$

I/



 !"℄ $%& ())*+,(-.*-/0 .1-+ 2* 1.)* .*+ 3(-/&(-+ 456540 71 21 2&8&/*  !   0 9*+/:71:.&)*
2()+$%* 2* /*8,+ .* ;&* *-/)* .*%< (22&+&(-+ *+/ /)7*+ =1&>2* */ $%* 2* ?18, .9@*?1-A* -9*+/
,1+ /)(, &8,()/1-/B C1-+ 2* 1+ 456540 2* .(81&-* .* ;12&.&/@* .*+ @*$%1/&(-+ .9D&2*->*)A*)
EF"GHI ())*+,(-. 1% )@*A&8*  ! !  0 >&*- 1.1,/@* 71 -(/)* 1+ .9%- =()/ ?18, .9@*?1-A*B

J&0 (- )*,)*-. 2* /)1&/*8*-/ ,*)/%)>1/&=  KL℄ .*+ @*$%1/&(-+ .9D&2*->*)A*) *- 291,,2&:
$%1-/ 1% 1+ 45654 .9%- =()/ ?18, .9@*?1-A* */ .9%-* 3(-/&(- 2(-A%*0 * $%& ,*)8*//)1
.* /)1&/*) 291%/(:(?@*)*-* .% +M+/7*8* .9D&2*->*)A*) 1++*N +&8,2*8*-/B

 !"!# $%&'()*+), )* +)-'.*/01, 2) 3/4)15)(6)(

C1-+ 21 +%&/*0 (- (-/&-%*)1 .* 8(.@*2&+*) 2*+ +%,)1(-.%/*%)+ (88* .*+ +M+/7*8*+
,)(,)*+B 4*%2 2* ,(-/ =*))(81A-@*/&$%* (-/&*-.)1 %-* =1&>2* $%1-/&/@* .9&8,%)*/@*+B O(%)
,)*-.)* *- (8,/* %-* ,*/&/* $%1-/&/@* .9&8,%)*/@*+ .1-+ 21 3(-/&(- =*))(81A-@*/&$%*0 (-
,1)/ .*+ @*$%1/&(-+ .9D&2*->*)A*) EF"GHIB C1-+ 21 2&8&/* .9%- /*8,+ .* (22&+&(- /)7*+ A)1-.0
(- 1;1&/ ,(+@* 1% ,1)1A)1,?* FBP Q !  R H0 +&8,2&S1-/ (-+&.@*)1>2*8*-/ *+ @*$%1/&(-+0
,%&+$%9(- ;*-1&/ 12()+ >)&+*) 291%/(:(?@*)*-* .T%* 1%< &8,%)*/@*+B C1-+ 21 2&8&/* .9%-
/*8,+ .* (22&+&(- A)1-.0 (- ,*%/ -@*1-8(&-+ (-+&.@*)*) *+ /*)8*+ 1%/(:(?@*)*-/+ ,*):
/%)>1/&;*8*-/B O1) *<*8,2*0 &2 *+/ 21&) 71 ,1)/&) .*+ +(2%/&(-+ EF"FPI $%* 2*+ (-/)&>%/&(-+
"## */ "#!# ;(-/ T*/)* *</)T*8*8*-/ =1&>2*+0 ,%&+$%* 2*+ =(-/&(-+ # */ #! +(-/ *<,(-*-:
/&*22*8*-/ 1//@*-%@**+B U&-+&0 .1-+ %-* ,)*8&7*)* 1,,)(<&81/&(-0 (- ,*%/ -@*A2&A*) /(%/*+
2*+ 8(M*--*+ 1-A%21&)*+ ,(%) 2*+ =(-/&(-+ # */ #!B C* +(- T(/@*0 21 =(-/&(- $ *+/ %-*
(-+/1-/* .1-+ 2* =*))(81A-@*/&$%* E=B @D$BEF"FPIIB V- +91//*-. .(- 71 * $%* 21 (-/)&>%:
/&(- "$# .@*,*-.* ,*% .* 21 ,(+&/&(- 1% +*&- .* 21 3(-/&(-B 61&+1-/ *+ +&8,2&S1/&(-+0 (-
,*%/ 12()+ (-+&.@*)*) 2* .*)-&*) /*)8* 8(M*--@*0 "$# 0 (88* %-* (-+/1-/* *- ,)*8&7*)*
1,,)(<&81/&(- */ 2* +M+/7*8* .9D&2*->*)A*) +* +&8,2&S* +(%+ 21 =()8* !"

!#
 %!�"# W F E'# W   I # W

G

!
# "$# R H

$ %!�"#! W F E'# W   I #! W
G

!
#! "$# R H

EFBK"I

12()+ $%* 29@*$%1/&(- ,(%) $ -9*+/ ,1+ 8(.&S@**B X*+ &8,%)*/@*+ ;&*--*-/ .(-0 .1-+ -(/)*
1,,)(<&81/&(- .* =1&>2* .@*+().)*0 )*-()812&+*) 21 /*8,@*)1/%)*0  !"! 2*+ =)@*$%*-*+ .* Y1/:
+%>1)10 +(%+ 21 =()8* '# % '# W "$# (F! B Z* .@*,21*8*-/ .*+ =)@*$%*-*+ .* Y1/+%>1)10
 !"! .*+ @*-*)A&*+0 *+/ %- 8@*1-&+8* 1++*N A@*-@*)12 &++% .* 21 +@*)&* .&1A)1881/&$%*0 /)(-$%@**
1% +*(-. ().)*0 .9%- .@*;*2(,,*8*-/ .% /M,* .&[%+&(- .* \()- +%) 2*+ &8,%)*/@*+  GPH℄B
D- %/&2&+1-/ 21 (-.&/&(- .* -()812&+1/&(- $" W ##! R G0 (- (>/&*-/ ,(%) 2*+ +(2%/&(-+
(-+/1-/*+ +(%+ 21 =()8* EF"FPI (7% )! *+/ 2* ;*/*%) .9(-.* .1-+ 2* =*))(81A-@*/&$%*0 $%&
+9@*)&/ 81&-/*-1-/

)! R F
'# W   W "$# (F!

 %"
R F]

'# W   W "$# (F!

 &%"& EFBKLI

*- /*-1-/ (8,/* .% +&A-* ] .* 21 ;&/*++* @*2*/)(-&$%*0 (88* )@*+%8@* .1-+ 2* /1>2*1%
FBFB

O(%) @*;12%*) 21 =(-/&(- $%1+&:21++&$%* -()812* $$ .1-+ %- =*))(81A-@*/&$%* 8(.@*)*8:
8*-/ +12*0 (- )@*%/&2&+* .(- 29*<,)*++&(- EF"FLI (7% 2* +*%2 ?1-A*8*-/ ;&*-/ .* 21 )*-():
812&+1/&(- .*+ =)@*$%*-*+ .* Y1/+%>1)10 .(--@** ,1) 29*<,)*++&(- EF"KLIB V- (>/&*-/ .(-

!^



 !"#$$& ' (&

   )!!" #" $* +
%"
,

-
 .  
,

/$(

 
#

0
-

1$2#

  !! 
!

%" /$(

 
#

0
-

1$2#

  !! 
!

!  1, 3/

 
#

0
-

1$2#

  !! 
! )0456*

78 

2# + & !  

 " #$
0'

- %"

!
)0459*

"3:; #7 <3(&$3(  =>:( ?3(&$3( @ABA@ 78  <7$C# =D /3;=; =7(/ #7 "7;&$ < ;;3'7E(D &$F: 4
G: "7;7E;7"H 04IJ 3( 787$& D E7# ' (& "3/&:#D F: # H7'" =>D H7(E D &7$& /:ÆL

/7'' (& <3;&J  F:$ " ;' &&7$& = 7#:# ;  !7& ' (& #7 /3'' = M7&/:C7;7 =7(/
:(  !"; //$3( =: &N" )0(56*4 O( "3:;;7$& ; ";3=:$; $$ # 'P ' 7;E:' (&J  & #>3( 7:L
;7$& 7#3;/ & !  )" #$ )0' - %"* $ & =7(/  && 7"";3!$'7&$3(4 Q# <7:=;7$& 7#3;/ /:""3/ ;
F: #>D ( ;E$ &N"$F: = / <;D F: ( / = M7&/:C7;7  /& <7$C#  ( 3'"7;7$/3( = #>D ( ;E$ 
7//3$D  7: H7'" =>D H7(E J '7$/ F:> ##  /&  (3; <7$C# = 87(& " #$ )0' 4 O;  && HNL
"3&HR / (> /& "#:/ =: &3:& 8D ;$SD  =7(/ (3&; 7"";3!$'7&$3(4 O( =3$& #:$ ";D <D ; ; #7 / :# 
3(=$&$3( '& %  J  & 7#:# ; =7(/  && #$'$& #7 <3(&$3(    4

 !"! #$%&%'())%*%+, -.+/ '. '0*0,% -12+ 3(4, 6.*) -1$%6.+7%

T3:; =D 8 #3"" ; #7 <3(&$3(    3C& (: =7(/ #> !"; //$3( )0(56*J 3( 87 / "#7 ; =7(/
# 7/ =>:( ?3(&$3( #3(E: 8D ;$S7(& U

$ % *% % +& % V & , % '& % V )04WX*

F:$  /& D F:$87# (& R7 #7 #$'$& '3=D ; '' (& /7# /3:/ <3;& H7'" =>D H7(E U '& %  '
*%)+& % V4 O( / "#7 = "#:/ =7(/ #7 #$'$& = / ?3(&$3(/ #3(E: / , % '&J 3'' 
3( #>787$& 7C3(=7'' (& <7$& =7(/ # 7/ = / ?3(&$3(/ ";3"; / 7: 3:;/ = #7 / &$3( 04I4
Y3&3(/ 7: "7//7E F: # 7/ '%" % '& % V ( / ;D 7#$/ "7/ ":$/F: %")& % V '
+&)+' % V  F:$ ( " :& "7/ / ;D 7#$/ ;  !"D ;$' (&7# ' (&4 Z(  [ &J #7 #3(E: :; = 
3HD ; ( +' #$D  R7 #> [ & = ";3!$'$&D @AY  /& &3:?3:;/ /:"D ;$ :; R7 #7 #3(E: :; +&
7;7&D ;$/&$F: = #> [ & = ";3!$'$&D @AB4 \7(/ &3:& #7 /:$& J 3( 7"" ## J 3'' =7(/
# 7/ C7#$/&$F: J , + 0&$) !& + 0$)+& F:$ ; ";D / (& #7 #3(E: :; = #7 ?3(&$3(4 T#:/
 !7& ' (&J , ; ";D / (& # (3'C; =>3/$##7&$3(/ =: 3:;7(& ;$&$F: =7(/ #7 ?3(&$3(J
':#&$"#$D "7; :( <7& :; 0 F:$  /& =>3;$E$( ED 3'D &;$F: 4 Z(  #7J 3( (>7 "7/ C /3$( = 
=D S($; :( (3:8 ## #3(E: :; =>3/$##7&$3( =7(/ #7 #$'$& =>:( <7$C# =D /3;=; J 7#3;/ F: 
#>3( 7:;7$& D &D 3C#$ED = =D S($; :( (3:8 ## #3(E: :; =7(/ # 7/ =$[:/$< )83$; ]WX℄  & &7C# 
04V*4

_3;/F: #>3( ;D D ;$& #> !"; //$3( )0(56*  ( =D 8 #3""7(& # / /$(:/  & 3/$(:/J 3( 83$&
7""7;7P̀&; (7&:; ## ' (& &3:& / # / #3(E: :;/ ";D D = '' (& ";D / (&D  /4 \ "#:/J  ( <7L
&3;$/7(& "7; # H7'" =>D H7(E J 3: "7; # "7;7'R &; ,J 3( 83$& 7""7;7P̀&; # "7;7'R &; 
'& 3: $)*% F:$ =3$& P &; E;7(= =7(/ #7 #$'$& 3(/$=D ;D  = / <7$C# / =D /3;=; /  & = / <3;&/
H7'"/ =>D H7(E 4 O( =D 8 #3"" 7#3;/  ( <3(&$3( =: "7;7'R &; $)*% "3:; 3C& ($; U

   )!! - X" %" - X* +
%"
,

-
 .  
,

V ! .!!

%" )V ! .!!* - , )V -.!!*

+ V ! 0  .  
  
  !

  !  !"  !

  # !" "!
! 
""  $%&'"

&(



 !"    $ !
 ! 

 
 
!
 

!"
 !# !

!
!
 
!"$#!
! !# !% !

 
!!&!!
 !# ! %&'( )"* %(&+",-&.* /"* !-,"**"* %&*-,-!"* ",

 !"

"&! 0#' $ 1% & ' 12 $
&(
3

4
 5 !
3

   ! 6

&( 0   ! 62 ! 3 06 4   2

$ 6 ! 7  5 !
$ 
)"#

0&( ! 32) #

0&( 4 32) #
 )
  078972

 !"    $ !
! 

 
 
!
 

!"
 !# !

!
!
 
!"$#!
! !# !% !

 
!!&!!
 !# ! %&'( )"* %(&+",-&.* /"* !-,"**"* .:"; ,-!"*8 <&,&.*

/="* > -.,". ., ?'" ) *&>>" *'( )@-./-" ( %&(,:"" +'*?'@= )@-.A.- .@ :"!-/">>".,  ''.
-.,"(B",C %'-*?'@&. ." *" *"(!-( ?'" /"* %(">-"(* ,"(>"* / .* ) *'-,"8 D&',"E&-*C "))"  >="."
/"* .&, ,-&.* &>>&/"*8

F .* *" *&'-"( %&'( )@-.*, ., /' %&-/* /"* >&G".."*  .;') -("* ""#C &. E -, ) /-H:"("."
/" "* /"'I "I%("**-&.*  G ., ". ,B"," /" ) %&(,"( / .* ) /:"A.-,-&. /' &'( ., 07)6928
J") /&.."

&( ' 1 $ "&! 0#' ' 12 ! "&! 0#' $ 12 $

$
$ 
)"#

0!62) #
K  5 !) *-. (*
0&( 4 32!)

!
 
! )!"
 !# ! !

 
!)"$#!
! !# !% !

 
!)&!!
 !# ! 0789L2

&=' )@&.  /:"+= ,".' &>%," /' *-;." /" ) !-,"**"C &>>" &. )" E -, /"%'-* )" /:"M', /"
)@:",'/" /"* +&.,-&.* FNONF8 P. ("! .Q"C -) E ', > -.,". ., *%:"-A?'">"., ("; (/"( ) 
/:"%"./ ." /"* "I%("**-&.* &M,".'"* ". E&.,-&. /' *-;." /"* E(:"?'"."* /" R ,*'M ( 8
J") .@ +&'," ,&',"E&-* ?'@'." &>%)- ,-&. E&(>"))"C &>>" &. ! )" !&-( -S/"**&'*8

T@:", %" *'%%):">"., -(" &.*-*," = ',-)-*"( ".&(" '." E&-* ) )->-," +,-* % 6C " ?'-
%"(>", /" /:"!")&%%"( )@"I%&.".,-"))" &(("*%&./ .," / .* )@"I%("**-&. %(:":"/".," *&'* ) 
E&(>" U

!
 
!"$#!
! !# !% & ! 

!"$# !"!
! !# !%

!
6 ! 7 ""#$#% +

7  #' .

"
&=' ""#$&% $ # &

  4 &
  

$
$ 6 0789K2

%&'( ) &((",-&. &.*, .," ",

""#$#% $ ! 7  5 !
0& 4 32!

#
 #
  4 #  

$
+
$ !7  5 ! &**

0& 4 32!

%
!
 
! !"
 !# ! !

 
!!

! !# !% !
 
!!&!!
 !# !

&
+

078992

%&'( ) %(">-="(" &((",-&.8 J") ("!-"., = %&*"( ""# $ ""#$&% 4 ""#$#%  !" ""#$#% ' ""#$&%8
T &((",-&. ""#$#% ! /&. /&.."(C >'),-%)-:"" % ( *-.* !". ., /" ) %(">-="(" Q (>&.-?'"C
'." &.,(-M',-&. = ) *"&./" Q (>&.-?'"8 V-.*-C ,(&'!"( %(:"-*:">"., )" &>%&(,">".,
/" ) *"&./" Q (>&.-?'" &M)-;" = %("./(" ". &>%," )"* &((",-&.* ". ->%'(",:"* /" ) 
%(">-="(" Q (>&.-?'"8

V! ., /" %("./(" ) % (,-" -> ;-. -(" /" "&! 0#' ' 12 ! "&! 0#' $ 12C -) .&'* E ',
( +&',"( ) &.,(-M',-&. /"* E(:"?'"."* .:"; ,-!"*8 D&',  )') E -,C &. &M,-"., U

""#$&,#%&-& $ !
'

""#$&,#%&.&

(%
0789W2

" ?'- ! *->%)">"., ( +&',"( '. E ,"'( 7 / .* )@"I%("**-&. /' &'( ., A. )8 P. ,"S
. ., &>%," ".&(" /"* /"'I &.,(-M',-&.* /' Q >% /@:"Q .;"C " ?'- >'),-%)-" ".&("

W1



 !"#$%"&&'() $%*"*",")-" $.%  " /.-"0% 12 () (3-'")-2 ") $(&.)-  
  !
" 4 1!"

  !
" #$!% 5

 

 
  !
"

4 $!%
  
"#"

67  8 $ &')&

9'" : ;<$
="
!
!!

#
&' $ (& (

"
$
!

! $!%
  
"#"

67  8 ( &') 1&

9'" : ;<(

#
="

$
!!

$#
&' $ (& (

%
$

! )

1*+
="

&!
!!

#
&' $

"$
$

'(
91>?@<

.A"  " $.%.BC"-%"

, 4
)

1*+
96 : 1 *+ : 1*'"< 4

-

.%
:  ) :

)+

'"
91>?D<

$(0%  !"#$%"&&'() ,"  . ,")&'-*" ," (0%.)- C. -(0-"&  "& ,'B")&'()&) $(0%  "& ,"0# $%"B'C"%"&
E.%B()'F0"& "- $(0% 0)" G()-'() HIJIH  ()K0" $(&&*",.)- 0) /(%- E.B$ ,!*"E.)K"> L!"#M
$%"&&'() 91/?@< ()-'")- ,() ,'&-')-"B")-  "& ,"0# E.%B()'F0"&2 .')&' F0"  . (%%"-'()
") 'B$0%"-*"& ,"  . $%"B'C"%" E.%B()'F0"2 F0' ,())" 0)" ()-%'30-'() C.  . &"()," E.%B(M
)'F0" $%($(%-'())"  " .0 $.%.BC"-%" )01*+ ()&',*"%*" (BB" K%.), ,.)&  .  'B'-" ,!0)"
G()-'()  ()K0"> N) $"0- &" ,"B.),"% F0!"  " "&-  . A. ','-*" ," )(-%" -%.'-"B")- .$$%(#'M
B.-'/> O) "P"-2  " ,*"A" ($$"B")- '' "P"-0*" C. -(0-  !.'% ," &" /.'%" ") $0'&&.)" ,0 -"%B"
)01*+ " 62 " F0' )" %"&&"B3 " $.& 9,0 -(0-< C. 0) ,*"A" ($$"B")- $"%-0%3.-'/> N) A"%%.
.0 (0%& ,0 $.%.K%.$E" &0'A.)- F0"2 ()-%.'%"B")- C. " F0"  !() $(0%%.'- %('%"2  "& ,"0#
-"%B"& $.%-''$.)- C.  . &"()," E.%B()'F0" ()-  " BQ"B" $(',& ,.)&  .  'B'-" )01*+ " 6>
R" . %"A'")- ")(%" 0)" /('& C. ,'%" F0"  !*"-0," $%*"'&" ,"  . &"()," E.%B()'F0" ,.)& )(-%"
 'B'-" )" $"0- &" $.&&"% ,"  . (%%"-'() ") 'B$0%"-*" A").)- ,"  . $%"B'C"%" E.%B()'F0">

N) $.&&" B.')-").)- C.  !*"-0," ,"  !"#$%"&&'() K*")*"%. " 91/?@< ") /()-'() ,"  . ,'B")M
&'() ,"  . G()-'()>

 !"!# $%&'()*+ *-.'+(/01'2% %( 01'2%   

R(BB")S()& )(-%" *"-0," C. -(0-"&  "& ,'B")&'()& $.%  " .& 0)','B")&'())" > T.)& "
.&2  !"#$%"&&'() ," #1$ *! A.0- &'B$ "B")- 5

#1$ *! 923 4&3 '"< 4 !1  8 $ (& &

9' : ;<$
!!

'
$()

 *+$(* +$ ()! 91>?U<

"- () .0%. ,()2 ") )*"K 'K".)-  . (%%"-'() ") -"B$*"%.-0%" '"0+ % 6 5

  *! 9)3 &<

 
 *!
"

4
  
"#"

67  8 $ &') &

9'" : ;<$
!!

'
$() (& )!

!
  
"#"

67  8 ( &') 1&

9'" : ;<(
!!

$'
$()

) )

1*+
(& ) : (& 1)

*
91>7V<

$(0%  . %" .-'() (0%.)-M$E.&"> W')&'2 ()-%.'%"B")- .0 .& $%($%"2  " .& B(,*"%*"B")-
&. " (B$(%-" 0)" ,*"%('&&.)" "#$()")-'"  " ,!.0-.)- $ 0& 'B$(%-.)-" F0"  !E.%B()'F0"
") %"K.%, "&- K%.),"> XQ"B" ,.)&  .  'B'-" ,!0) /.'3 " ,*"&(%,%"2 () %"-%(0A" ,()  "& .M
%.-*"%'&-'F0"& ,"  . %" .-'() (0%.)-M$E.&" ,!0) &Y&-C"B" &. " Z?V℄> O) /.'&.)-  " ,*"A" ($$"M
B")- .0# K%.),& )2 () "&- &0%-(0- ')-*"%"&&*" $.%  " &'K)" %" .-'/ ,"  . &"()," E.%B(M
)'F0" C.  . -%.)&'-'() 9V ! #<> T.)& " .&2  (%&F0"  . $%"B'C"%" E.%B()'F0" &!.))0 " 5

 !"$%& '"& ($)*+ ,-&./%&**)$" /$'% ,0 $"1%)2'1)$" 3$"$0"0, "& 4$)1 /,'* 05$)% 4& 46&/&"40"& &"
 7  $' !+ 4$""0"1 '"& *$3301)$" *)3/,& *'% ,&* 0"8,&*9

76



!"  # $    ! !"% &!'( )* !++,-.!/ ,/ .012+,-3," /, 1*+-..1, 1*"( ,- )4!/ +,-+!25,
,6*-,0,/- ), 07,0, !01!+-,0,/- ,/ ".8/, 9," :*+0!/.;2," ;2, 9*/" ), *" <*)."-.;2, = )*
",!/9, :*+0!/.;2, " !" %  # > ,"- -!2?!2+" 1!".-.5,( ./92."*/- 2/, -+*/".-.!/ &$" !'
9."!/-./2,( ,- 2/, *<",/, 9, 1:*", # @

A*/" ), *" 942/, ?!/-.!/ <.9.0,/".!//,)),( )* +,)*-.!/ !2+*/-B1:*", "4,61+.0, !00, =

$!"# & % #'

$
!"#
 

#
  
!$ 

!
>C #D#" "./#
&&! E F'"

'" &(' E
>C #D#% "./ %#

&&! E F'%

"  

%)*
' "
& &('" '" &%('

# $
&%@C>'

*5, )," G!/-.!/"

'!&(' #

%  
&

+!"#
,-

!-!
&
-" " >

. &%@C%'

;2. 93,H/."",/- )," :*+0!/.;2,"@ I,--, 9,+/.J,+, G!+0,( <.,/ ;2, -+J," 83,/3,+*),( /, 9!.- 1*"
/!2" G*.+, !2<).,+ )* ).0.-, 9," 8+*/9," ?!/-.!/" ;2, )4!/ *5*.- 1+.", !00, :K1!-:J,", 9,
93,1*+- 1!2+ 3,5*)2,+ )4*2-!B!:3,+,/, 9," 3,;2*-.!/" 94L.),/<,+8,+@ I,--, *11+!6.0*-.!/
!++,1!/9 J* )* ).0.-, 9," 8+*/9"  ( 9*/" )*;2,)), !/ !<-.,/- =

$!"#

$
!"#
 

#
  

!$ 

>C #D#" "./#
&&! E F'"

M,

'
+!" $%& 

/"0' E % /"1(

(
E

E
  
!$ 

>C #D#% "./ %#

&&! E F'%
M,

'
&/"0' " % /"1( '+

!% $%& 

&/"0' E % /"1( '
"

(
&%@CN'

1!2+ )* +,)*-.!/ !2+*/-B1:*", 942/, ?!/-.!/ <.9.0,/".!//,)), )!/82,@ O* 93,+!.""*/,
9*/" )* ).0.-, 9," ?!/-.!/" )!/82," ,"- *)!+" ), 1+!92.- 942/, )!. 9, 12.""*/, ,- 942/,
93,+!.""*/, ,61!/,/-.,)),( 0*." +3,*)."3,, "2+ 2/, )!/82,2+ 1)2" 8+*/9, ;2, 9*/" ), *" 9,"
?!/-.!/" 9.P2".5,"@ Q.,/ "72+( )* )!. 9, 12.""*/, /, ?!2, 1*" 9, +7!), G*, J* )* 93,+!.""*/,
,61!/,/-.,)),( ,- /4,"- ;2, )* 03,0!.+, 92 *" <*)."-.;2, ;2, ), "K"-J,0, !/",+5, 9*/" ,--,
/!25,)), ).0.-,@

A*/" ), *" NA( !/ *2+* )* +,)*-.!/ !2+*/-B1:*", "!2" )* G!+0,

$

$
!'#
 

#
  

!$ 

>C #D#" "./#
&&! E F'"

M,

)
2'

'
 
> E %)&!

%)*
E   

(*
"
  
!$ 

>C #D#% "./ %#

&&! E F'%
$

$
!
M,

)
2'

'
% 

> E %)&!

%)*
E %  

(*
"  

%)*
M,

+
2"

'
 
> E %)&!

%)*
E   

(",$
&%@CR'

!J2 )4!/ * ./-+!92.- )," G!/-.!/" ,61!/,/-.,))," ./-3,8+*)," =

2! &(' #

%  
&

+!")

3!
,3 S M, %(& 4 $ &%@CT'

1!2+ 93,+.+, )," :*+0!/.;2,"@
A*/" )* ).0.-,  '(( ,/ ", ",+5*/- 9, )* G!+02), 2! &(' # +!""( " 52!(& &(' "(( !J2

!/ /3,8).8, )* !/-+.<2-.!/ ,/ 2!(& &('( !/ !<-.,/- =

M, %2' &6 &7 E   ''& # +!*+

6
-
7" E  "

. &7 !"6 "  "./6 '

M,
/
&2" &7 E   ''"

0
#

+!"+-
7" E  "

." --7" "  "
.
!" % " % 7 "./ % 

.
&%@CC'

C%



 !"  $ ! %& ' ("# ) $("%* +, -".-/0!" 1/, ",/-" 0," 2/34 5 6 -70" 10  4 1380432
 !" 4 19"-/344 ," ":;/,",.3"55" ". 5 6 -70" 1" 5 5363." ;-/;-"  !" 5 19"-/344 ,"
", 5/3 1" ;0344 ," * </./,4=  0 !0 1" 5>":;-"443/,  ;;-/:36 .3!" 1" & %')  ( !$'=
70" 5"4 1"0: ."-6"4 &! %(') ". %!$("%)&

"
" %') /,. 5" 6?"6" ;/314 ( "!$'= ;03470>/, ;"0.

;/4"- '  ("%$!* @,/-" 0," 2/34= 4 ,4 5 /--".3/, ", 36;0-".9" !", ,. 1" 5 ;-"63A"-"
B -6/,370"= 5>9".01" 1" 5 4"/,1" B -6/,370" 4"- 3. 2 044" 1 ,4 " -9"C36"*

D3 5>/, ," ,9"C53C" -3",= /, -"6 -70" 70" 5 ;-"63A"-" B -6/,370" 134; - ?E. ;/0- ! $
 -. , F ')*  !" F $  $! $ %("%) #'# $%* G" 5 6?"6" 2 H/,= 5 4"/,1" B -6/,370"
4>9"-3- = ", /0I53 ,. 5"4 ;-9"2 ."0-4 J

"%F 
 
F 
"
' &

!"

!
 
F 
" ! &

!"

! KF 
"

("%
 
F 
"
' &

!" +
$#!#

L %(*MN)

1/,. 5" ."-6" 1" ;504 B 0. 1"C-A"4 "4. 5 3-"6",. ;/43.32= 1/,, ,. 0," /,.-3I0.3/, ;/43.3!"
1" 5 4"/,1" B -6/,370" A 5 .- ,4.3/, %L! *)= " 703 43C,3O" 70" ".." 1"-,3A"-" "4.
134/,.3,0"* +, ,>/I.3",. 1/, ; 4 1" P/,.3/, ,%= 6?"6" 1 ,4 5"  4 1"4 2/-.4 B 6;4
1>9"B ,C"*

 !" #$%'()*$%

+,  1/, 9".0139" 1 ,4 ".." 4"/,1" ; -.3" 5"  4 1"4 P/,.3/,4 DQRQD 1 ,4 5 5363."
I 534.370" %" (*S)= ". 70 43TI 534.370" %" (*K)= /A0 5"4 ; 3-"4 1" U//;"- ," 40I344",. ; 4 /0
;"0 1>3,V0"," 1"4 36;0-".9"4*

D3 5 5363." I 534.370"  ! 3. 9".9" .-A"4 9".0139"" ; - 5" ; 449"= ,/04  !/,4 ./0. 1" 6?"6" ;0
/I4"-!"- 1" ,/0!" 0: "8".4 539"4 A 5 ;-9"4"," 1>0," 2/-."  ,B -6/,33.9" 1 ,4 5 -"5 .3/,
/0- ,.T;B 4"* W" ;504 40-;-", ,.4 1" "4 "8".4 "4. 5 .- ,43.3/, %L! *) ", ."6;9"- .0-"
1 ,4 5"4  4 I3136",43/,,"5 ". .-3136",43/,,"5* U".." .- ,43.3/, ", ."6;9"- .0-" 9". 3.
C9",9"- 5"6",. 40;;/49"" 36;/443I5" A -9" 534"- 1 ,4 5 5363." I 534.370"  0 4"3, 1" 5 /6T
60, 0.9" DQRQD* X/0-. ,.= 5 40;"-;/43.3/, 1>0, C- ,1 ,/6I-" 1" 1389"-",.4  , 0:
3,19";",1 ,.4 1 ,4 5 -"5 .3/, /0- ,.T;B 4" 3,103. " C",-" 1" .- ,43.3/,= /66" /,
 ;0 5" 19"6/,.-"-  0 ; - C- ;B" (*S*S* </.-" 9".01"  ; - 5 403." 3,4;3-9" 0," 9".01"
,069"-370" Y&ZS℄ 703 -"5 :" 5>B\;/.BA"4" 1>0, 2/-. B 6; 1>9"B ,C" 2 3." 1 ,4 5>":;-"443/,
%(-(])* U".." 9".01" ,069"-370" 6/,.-" 70" 5 ;5 C" 1>9"; 344"0- ;/0- 5 70"55" 5 .- ,43T
.3/, ", ."6;9"- .0-" "4. /I4"-! I5" 4>9"5 -C3. /,4319"- I5"6",. 5/-470" 5" B 6; 1>9"B ,C"
1363,0"* @, "8".= 5> ;;-/:36 .3/, %(-(]) ;/4.05" 0, B 6; 1>9"B ,C" 2/-.= ;"-6".. ,.
1" -9"4/01-"  , 5\.370"6",. 5 4/66 .3/, 40- 5"4 2-9"70","4 1" ^ .40I - * G ,4 5"0-
9".01" Y&ZS℄= _3.3  ! "#$ ;-",,",. ;50.?/. 5 5363." 1>0, 2 3I5" B 6; 1>9"B ,C" 1 ,4 5"
2"--/6 C,9".370" %% # `)=  0C6",. ,. 5 ;5 C" 1"4 5/,C0"0-4 1" P/,.3/, ;/0- 5"470"55"4
5 .- ,43.3/, %L! *) "4. ;/443I5"* a3,43= 5/-470" 5 /6;9".3.3/, ",.-" 5"4 /-1-"4 40;- /,T
10."0- ". 6 C,9".370" ,>"4. ; 4 .-/; 36;/-. ,."= 35 "4. ./0. A 2 3. ",!34 C" I5" 70" ".."
.- ,43.3/, 4/3. /I4"-!9"" ":;9"-36",. 5"6",. A 5> !",3-*

a0 ; - C- ;B" (*S= ,/04  !/,4 9"C 5"6",. 9".0139" ", 19". 35 5" /6;/-."6",. 1>0,"
P/,.3/, /6;/49"" 1>0, O56 2"--/6 C,9".370"* </04  !/,4  3,43  ;;/-.9" 0," -3.370"  0:
":;9"-3"," 1" b"3c"-  ! "#$ Y&(N℄ 703 ;",4",.  !/3- /I4"-!9" ;/0- 5 ;-"63A"-" 2/34 0, 40;"-T
/0- ,. 1>/-3C3," .-3;5".* W"4 ;-3,3; 0:  -C06",.4  ! ,9"4 4/,. 5 .-A"4 5/,C0" ;/-.9"" 1"

  ! "# "$%$&'   !" () *+ ,'&,*-.' # / $ '& "# 01',*$33#+' '3& 4$'+ 0' "# 5*,%' $ ! *%%' *4&'+-
0#+3 "' #3 &,$0$%'+3$*++'" 4#""$3&$6-'7

MS



!" "#$!%&#%'()" !) *+#),*,"'),&( -+#( &.$&"/! -!.,0./!)'**,1#! 2 !"#$%&'!"34 1#, !5*# *!"
&#%'()" -+&%,6,(! ",(6#*!)7 8% ,* "! )%&#9! 1#! () *!" $%&$%,/!)/!" -! "#%:'!" -! *+/!;'(),**&(
#),*,"/! -'(" <=>?℄ %!(-!() !(9,"'6!'A*!" *' $%/!"!(! -+#(! "#%:'! :!%%&.'6(/!),1#! (&(0
!(),B!%!.!() $&*'%,"/!! !( "$,(4 %/!'() #(! C&(),&( DEFED A,-,.!(",&((!**! !) (() *!" C&(0
),&(" DEFED A'*,"),1#!" $%/!"!()!() B' )&#)!" *!" -,.!(",&(" -!" !G!)" -! $%&5,.,)/! B' )%B!"
*&(6#! $&%)/!!4 #(,1#!.!() '.&%)," $'% -!" *&," -! $#,""'(!" <=HI℄7 J&)'..!() *!" C&(0
),&(" A,-,.!(",&((!**!"4 $&#% *!"1#!**!" *' *&, -! $#,""'(! !") $%&$&%),&((!**! B'     !7
K,(",4 -'(" *! ";/!.' -! *+!5$/!%,!(! -! L!,M!% &' !"* <=>?℄4 ,* "! $&#%%',) :&%) A,!( 1#!
)&#)! &# $'%),! -# "#$!%&#%'() "! $%&$'6! B' *' "#%:'! -! *+/!;'(),**&(4 %/!'() (&( $'"
-!" "#$!%&#%'()" )%,$*!)" 9&*#.,1#!"4 .'," -! ",.$*!" &#%'()" ",(6#*!)" "#%:',1#!"7

8( ' /!6'*!.!() /!)#-,/! *! &.$&%)!.!() !( )!.$/!%')#%! -# &#%'() %,),1#!7 N!*#,0,
$&""B!-! *' ",6(')#%! -+'A"!(! -+'((#*'),&( B' *' )%'(",),&( 2O !3 ,(-#,)! !( )!.$/!%')#%!4
! 1#, (! $!#) P!)%! &.$%," 1#! -'(" *' *,.,)! )%B!" $%&$%! 2! >7Q7Q37

R(S(4 &( ' A%,B!9!.!() -,"#)/! *' $&"",A,*,)/! -+&A)!(,% #(! $;'"! "" '%A,)%',%! -'("
*!" "T")B!.!" DEFED A'*,"),1#!"7 D, ! )T$! -! C&(),&( &#9%! );/!&%,1#!.!() -! 6%'(-!"
$&"",A,*,)/!" !( )!%.! -! "T")B!.!" &;/!%!()"4 (&#" '9&(" &(")')/! 1#+!**!" (+!5,")!() $'"
-'(" *! '" $%&$%!7

U' -!#5,B!.! $'%),! -! *+/!)#-! -!" "T")B!.!" DEFED /!)',) -/!9&*#! '#5 C&(),&(" .&-/!%/!0
.!() -/!"&%-&((/!!"7 V'(" !))! *,.,)! !(&%! $!# /!)#-,/!! );/!&%,1#!.!() <W?4 HW℄4 .',"
(/!'(.&,(" '))!,()! !5$/!%,.!()'*!.!() <H>4 HQ℄4 ,* !") $&"",A*! -! %/!'*,"!% -!" %/!6,.!"
-! :&%) ;'.$ -+/!;'(6!7 J&#" (&#" "&..!" &(!()%/!" "#% *' $&"",A,*,)/! -+&A)!(,% #(!
C&(),&( "" -'(" -! )!*" "T")B!.!"7 J&#" '9&(" ',(", $# .!))%! !( /!9,-!(! 1#! -! )!**!
C&(),&(" (! "&() $'" $&"",A*!"4 .P!.! -'(" !))! *,.,)! -! :&%) !G!) $'%'.'6(/!),1#!7

X&#)!:&,"4 (&#" '9&(" .&()%/! 1#!4 .P!.! -'(" *! '" -! :',A*! -/!"&%-%!4 *! &#%'()
%,),1#! /!)',) -/!)%#,) !5$&(!(),!**!.!() !( :&(),&( -! *' *&(6#!#% -! *' C&(),&(7 K,(",4
.P!.! -'(" *! '" :',A*!.!() -/!"&%-&((/!4 *! &#%'() %,),1#! %!)%&#9! #(! '))/!(#'),&(
",.,*',%! '# '" -,G#",:7 V! ! :',)4 *' "!&(-! ;'%.&(,1#! !") -/!)%#,)! A!'#&#$ $*#"
%'$,-!.!() 1#! *' $%!.,B!%!4 !) -!9,!() -&( )%B!" %'$,-!.!() ,(-/!)!)'A*!7

R(S(4 *! %&""&9!% !()%! *!" *,.,)!" A'*,"),1#!" B' :',A*! *&(6#!#% -! C&(),&( 9!%" *! '"
.&-/!%!..!() -/!"&%-&((/! $&#% -! $*#" *&(6#!" C&(),&(" &A"!%9/! -'(" *!" !5$/!%,!(!"
<H>4 HQ℄ (+' $'" $# P!)%! &A"!%9/! -'(" (&)%! /!)#-!7 Y* :'#) "'(" -&#)! !(9,"'6!% -!" /!)#-!"
(#./!%,1#!" $*#" S(!" $&#% &A"!%9!% !))! )%'(",),&(4 !( %!*'5'() $'% !5!.$*! *+;T$&);B!"!
-+#(! C&(),&( *&(6#!  " #! :',)! ,,7

Z#'() '#5 C&(),&(" ""4 &( "',) .',()!('() 1#+,* :'#) "&,) -! (&#9!**!" ,()!%'),&("
'# "!,( -# $&() :!%%&.'6(/!),1#!4 &..! &( *! 9!%%' '# &#%" -! *' -!%(,B!%! $'%),! -! !
.'(#"%,)4 "&,) !(9,"'6!% -! (&#9!**!" 6/!&./!)%,!" -! C&(),&(7 N,)&(" $'% !5!.$*! *! '"
-!" C&(),&(" -&#A*! O [ ! '# "!,( -+#(! .P!.! A'%%,B!%! <=H?℄4 1#, $&#%%',!() $!#) P!)%!
"!%9,% B' %/!!% !" $;'"!" ""7 8# !(&%! *!" "T")B!.!" '""&,'() $*#",!#%" "#$%'&(-#)!#%"
-! $'%'.B!)%! -+&%-%! !( &(-! $4 1#, $%/!"!()!() -!" $;'"!" !%> !( $*#" -!" $;'"!" O !) !
<=H\℄7

IW



 !"#$%&' (

)*#&",-.*%$/$%0' 1"-1 '-%&'
.2$-/'&1$,- '% ,*#3"4' 1#$-5,&6$%'

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

 ! "#$%&$ '( )#*&%+,&-, '- .&$# 0(& '1-$&% 2- +*"+$%-*-,% '3(, 1-2-%$+, '#,4 2#
2&*&%- $-2#%&5&4%- 6778 9:;℄8 &2 -4% "+44&=2- '- '1-$&$- 2- +*"+$%-*-,% 1-2-%$+,&0(- '#,4 2#
2&*&%- 2#44&0(-  # 23#&'- '- 2# %$#,4>+$*#%&+, '&%- '- ?+2'@ -% A+(%)(@(4-, 69B;℄C D-%%-
%$#,4>+$*#%&+, "-$*-% '- $-%$+(5-$ 2- )#*&2%+,&-, '- E)$F+'&,G-$ '3(,- "#$%&(2- 2&=$-8
*#&4 "$1-'&% 1-G#2-*-,% 23-H&4%-,- '3(, >#%-($ '- I#,'1-  J : "+($ 231-2-%$+,C !&,4&8 2#
+$$-%&+, #( "$-*&-$ +$'$- -, 41-$&- '( "#$#* -%$- $-2#%&5&4%- ! $-'+,,- 2- )#*&2%+,&-,
'&% '- K#(2&8 0(& $#L+(%- 23&,%-$#%&+, M--*#, #( )#*&2%+,&-, '- 2# "#$%&(2- 2&=$- '-
E)$F+'&,G-$C I# +$$-%&+, #( 4-+,' +$'$- $#L+(%- 0(#,%  # -22- (, %-$*- '&% '- +("2#G-
4"&,N+$=&%-8 0(& +("2- 23&*"(24&+, -% 2- 4"&, 1-2-%$+,&0(- 4+(4 2# >+$*- 69:;℄ O

#!"#$%&'(#)* P Q J
 
 

7 P   
 " ! #   !"#$ 

%&'  # ()* +( ,-./0(1* /' 2%*(1*0(+ 3(+(*-05'(# 6.1) +() )%+0/()7  # ()* +( ,-./0(1* /'
2%*(1*0(+ 3(+(*-%)*.*05'( -0)*.++01# 8*0+0).1* +9(:2-())0%1 !""$ 7 ;++0%** /3(<%1*-( 5'( ()
*(-<() )201=%->0*( )%1* 0<2%-*.1*) 2%'- +() )?)*&(<() ).1) (1*-( /901@(-)0%1 A$BC7 $B$℄#
6.1) ( .)7 +93(1(-,0( /( +93(+(*-%1 /90<2'+)0%1 2%)0*0@( )(-. /0E3(-(1*( /( +93(1(-,0( /(
+93(+(*-%1 /90<2'+)0%1 13(,.*0@( F $ !  !G $ !"  7 2'0)5'( +( )?)*&(<( 19()* 2+') *(1'
/( 2-3()(-@(- +. )?<3(*-0( .))%03( &. +. 2.-0*3(  # " # H. /0)2(-)0%1 /( >.1/( 2('* .+%-)
%1*(10- '1 *(-<( +013(.0-( (1 0<2'+)0%1# I-7 +( )('+ *(-<( /' /3(@(+%22(<(1* 1%1=-(+.*0@0)*(
/( +93(5'.*0%1 /( 60-. 5'0 )%0* +013(.0-( (1 0<2'+)0%1 ()* J')*(<(1* +( *(-<( )201=%->0*(!#

H( K.<0+*%10(1 &. '1 %-2) /3(-0@.1* +93(*.* ).1) (1*-( /901@(-)0%1 /%0* L(*-( -3(3(-0*7 (1
)(%1/( 5'.1*0M.*0%17 )%') +. N%-<( ,3(13(-.+( A$BO℄ F

%" G
 
  ! "

!
& !  Æ!" P !! !  "  !"

"
L(#! !  L(" !  !"#Q 

%&' ) (* * )%1* +() 01/0() /( )201 /( +93(+(*-%1 /90<2'+)0%1  -3(3( 2.- +9%23(-.*('- L(#! !  
(* /3(*-'0* 2.- +9%23(-.*('- L(! !  (* %&' & !  G + !  ", ()* +. 2.-*0( 01/3(2(1/.1*( /' )201

  !!"#!$%#& $' "(! )$! $$ +," '-"."! (/$#0%12$!" 3"!4$! $5/%1!4#! '%1(+," '" %5/%(3" 3"!,)$3" #" %#!$"#!
/4( )" "#!1" )-$#6"1($%#7 8%,!"9%$(& '-42("#" )" "#!1" )-$#6"1($%# #-"(! /4( :), !%,!; ,#" %#)$!$%#
#3""((4$1" <4 '4 /13"("#" )-,# !"15" (/$#0%12$!"7 =# '-,!$'$(" $$ %55" ,#" %#)$!$%# (,Æ(4#!"7 ?%$1
@ABC& ABD℄ /%,1 /',( )" )3"!4$'(7

BR



 ! "#$!%!&'(! &!")*(+!,!%* )- ./*!%*(!" 1(,(2-!  3 4/-5 !**! 6/&,! '$!%$!&)"!7 "! +!*!-&
 8 9 .&!% !% /,.*! */-*!5 "!5 6/&,!5  #!:!* 5.(%;/&<(*! ./55(<"!5  )%5 %#(,./&*! 2-!"
,)*$!&()- =>?@℄3 B!5  !-C 6/&,!5 "!5 ."-5 /-&)%*!5  #!:!* 5.(%;/&<(*! 5/%* */-*!6/(5 "#(%;
*!&)*(/% D&!55!"1)-5 =>?E℄ !* "#(%*!&)*(/% F)51<) =>??℄3 D)%5 "!5 5G5*H!,!5 5)%5 !%*&!
 #(%+!&5(/%7 "!5 *!&,!5 +$!&(I)%* ") .&/.&($!*$! ! 8 9  J ! 8! 9 5/%* %$!!55)(&!,!%* !% .-(5;
5)%!5 (,.)(&!5  ! "#(,.-"5(/%  3 HK ") 5-(*!  #L""(/**7 D&!55!"1)-5  (5-*! "!5 /%5$!2-!%!57
!% *!&,!  ! 5*&-*-&!  ! <)% !7  ! "#(%"-5(/%  ! *!&,!5 5.(%;/&<(*!  ! 6)M/% '$!%$!&)"!3
N"-5 *)& 7 F)51<) $!*- (!&) ") ,/ (I)*(/%  - 5.!*&! $!%!&'$!*(2-! !% .&$!5!%!  #-% *!&,!
5.(%;/&<(*! "(%$!)(&!3 O" 5#)+H!&! 2-! "#(%*!&)*(/% F)51<) !5* !55!%*(!""! H) ") /%5( $!&)*(/%
 #-% 5G5*H!,! <(; (,!%5(/%%!"7 /H- !""! .!&,!*  #!C."(2-!& "! /,./&*!,!%* 5/-5 1),.
,)'%$!*(2-! !% )<5!%!  ! 5G,$!*&(!  #(%+!&5(/% "($!! H) ") 5-&6)!  ! "#$!1)%*(""/%3 B!5 )-*&!5
*G.!5  #(%*!&)*(/%5 /%5( $!&$!!5 .)& D&!55!"1)-5 5/%* 2-)%* H) !""!5 .!&*(%!%*!5  )%5 "! )5
 #-%! )<5!%!  ! !%*&!  #(%+!&5(/% !% +/"-,!7 /,,!  )%5 "!5 5*&-*-&!5 P(%;<"!% !
 ! 2-!"2-!5 5!,(;/% -*!-&5  /.$!5 =>?E7 >?@℄3 KG)%* !% +-! ")  !5&(.*(/%  ! 5G5*H!,!5
5-.&)/% -*!-&5 <( (,!%5(/%%!"57 /% 5! "(,(*!  )%5 ") 5-(*! H) ")  !5&(.*(/%  ! ") ,/ (;
I)*(/%  !5 .&/.&($!*$!5 5-.&)/% -*&(!5 (% -(*!5 .)& -% *!&,!  #(%*!&)*(/% F)51<)7 !*
/% %$!'"('! "!5 (%*!&)*(/%5  ! *G.! D&!55!"1)-53

D)%5 "! )5  #-% !:!* 5.(%;/&<(*!  ! *G.! F)51<)7 /% .!-* &$!$!&(&! "! *!&,! (%1/,/'H!%!
 8 9 5/-5 ") 6/&,! Q

 8 9 J  ! !"! "  J  " !"! 8""  9 8@3@9

/H- " !5* -% +!*!-& -%(*)(&! ./&*$! .)& ")  (&!*(/%  - '&) (!%*  #)55G,$!*&(!  - ./*!%*(!"
&(5*)""(%7 2-! "#/% .&!% $!')" H) -%! /%5*)%*! " !"!7  !"!  # # " !"!"  !.-(5 "#!C.&!55(/%
8@$>93 D)%5 "! )5  #-% 5G5*H!,! <(; (,!%5(/%%!"7 ! +!*!-& " 5!&) .!&.!% (-")(&! H) ")
5-&6)!  - 5G5*H!,!3 D)%5 ! )57 /% )-&)  8 9 J ! 8! 93 B#$!*- !  ! ! *G.!  #(%*!&)*(/%
!*  ! 5/% (%R-!%! 5-& "#$!*)* 5-.&)/% -*!-& /,,!%! &$!!""!,!%* )+! "!5 *&)+)-C  !
S(%!!+ !* 4),/T1(% =>?U℄ ./&*)%* 5-& ") 5G,$!*&(!  - .)&),H!*&!  #/& &!  )%5 "!5 )""()'!5
)+! !* 5)%5 !%*&!  #(%+!&5(/%3 D!.-(5 "!  $!<-*  !5 )%%$!!5 VWWW7 ! *G.!  ! 5G5*H!,!
/%%)XY* -% &!%/-+!)- )+! ")  $!/-+!&*!  #!:!*5 5-.&)/% -*!-&5  )%5  !5 /,./5$!5
5)%5 !%*&!  #(%+!&5(/%7 /,,! "! Z!N*#4( =>?[℄3

K+)%*  #(%"-&! "#!:!* .)&),)'%$!*(2-! )-C 5G5*H!,!5 5)%5 !%*&!  #(%+!&5(/%7 /%  (5-*!
"!5 .&/.&($!*$!5  !5 5G5*H!,!5 .&$!5!%*)%* -%! (%*!&)*(/% F)51<) !% *!&,!  ! *1$!/&(! ,(&/;
5/.(2-!3 B) .&(%(.)"!  (Æ-"*$! &!%/%*&$!! *1$!/&(2-!,!%* ./-& *&)(*!& "!5 .&/<"H!,!5 5)%5
!%*&!  #(%+!&5(/% !5* ]-5*!,!%* "#)%*(5G,,$!*&(!  - *!&,!  8 9 +(5;H);+(5  ! "#/.$!&)*(/%
 ! .)&(*$!  $ ! 3 ^& (" 5! *&/-+! 2-! "!5 6/%*(/%5  ! _&!!%  ! ") 5-.&)/% -*(+(*$!
)55/(!%* "!5  !-C 5.!*&!5 $!%!&'$!*(2-!5 ! 8 9 !* ! 8! 9  !5  !-C $!"!*&/%5 5-<(55)%* "#).;
.)&(!,!%*  ! Z//.!&$3 O" $!*)(*  /% (,./55(<"!  ! 5(,."(I!& /%6/&*)<"!,!%* "!5 5/"-*(/%5
 !5 $!2-)*(/%5  ! _/&#T/+3 L% VWW>7 _/&#T/+ !* F)51<) &! $!/-+&!  ! 6)M/% (% $!.!% )%*!
-% *&)+)(" ."-5 )%(!%  #L !"5*!(% =>?`7 >UW℄ .!&,!**)%*  ! *&)(*!& ! '!%&!  #(%*!&)*(/%5
)%*(5G,$!*&(2-!5 !%  =>U>℄3 B!-& ( $!! !5* 5(,."! Q "! 1),(*/%(!% %% !5* )%*(5G,$!*&(2-!
!%  *)%* 2-!  8 9 &!5*! 5/-5 ") 6/&,! 8@$@93 S)(5 !%  ()'/%)"(5)%*  8 97 /% /<*(!%* -%
5.!*&!  #$!%!&'(! 5/-5 ") 6/&,! Q

& 8 9 J & 8 9%  " !"! & & 8@3a9

2-( +$!&(I! )"/&5 & 8 9 J & 8! 9 !* &!5*! 5G,$!*&(2-!3 Z! 5.!*&! !5* *&)$! 5-& ") I'-&!
@3>3 B#(% (! %  (:$!&!%(! )"/&5 "!5  !-C 5/-5;<)% !5  ! 5.(%53 K(%5(7 /% 5! &!*&/-+! ).&H!5

  ! #$%&'(! )!* )!$+ *%!,-!*  . / !,  .  / !*, &' *0(1',$-! 20-#*#%03$! )$ #$%&'(! 4!&!,-#15
,-#$ )! &' *$%-'#1)$,060,4!7

??



 !"# $#%&  !"#!#"% &% '()&% &*#) +,+!-%.% &*/%0%!"1)+ 02'"%+ +#" 0%+3#%0+ (42! #)% 2)!%"(!21)
+52)61"'2!% &% !,5% 7(+8'( 9/:3;9< <==; >%+ &%#? 5("('10%+  %! ! "%5"/%+%)!/%%+ +#" %!!% @4#"%
+1)! 0%+ &%#? '()&%+ &% +52)A &1)! 0( &/%4/%)/%"%+%)% %+! 0%B/%% &# C(2! &% 0*2)!%"(!21) 7(+8'(;
D5"-%+ &2(41)(02+(!21) 9/:3;9< E==A 0% +5%!"% /%)%"4/%!23#% +% 1.51+% &% &%#? +1#+6'()&%+ 2)&2/%%+
F %! " +% 1#5()! %)  G ! 9'()&% 512)!200/% %! '()&% %) !"(2! 50%2)=; D2)+2A 8(3#% +1#+6'()&%
)% "%5"/%+%)!% 50#+ 3#*#)% +%#0% 5"1H%!21) &% +52); I% 50#+A !()! 3#% 0% )2B%(# &% J%".2 %+!
+#Æ+(..%)! /%0%B/%A )1) +%#0%.%)! 0%+ +#"C(% &% J%".2 1""%+51)&()!%+ +%"1)! &% +2.50%+ %"0%+A
.(2+ 1) 5%#! /%4(0%.%)! )/%4024%" 0%+ ./%()2+.%+ 2)!%"6'()&%+;

 !"#$%"&!'"(!$% ")* ,% -$ .*&*  * ',/0"$% ,(!)!(1* ."  *,234"% *'5 6*((* '(0,(,0* ."
 *,2 4"% *' !-/$'* %$0-"&*-*%(  * $%'! 1*0*0 &*' $,/&"#*' 1*&*(0$%!7,*' !%(0"3 *( !%(*03
4"% *'8  !"! &*' !%(*0"(!$%'  * 6$$/*0 *%(0*  *,2 1*&*(0$%' ", '*!%  9,%* -:*-* '$,'3
4"% * $, *%(0*  *,2 '$,'34"% *'5 ;$,(*<$!'8 /$,0  *' 0"!'$%'  * '=-1*(0!* 8 &*' (*0-*'
!%(*04"% *' '9"%%,&*%( /"0 &" (0"%'<$0-"(!$%  !"#$%"&!'"%( &* >"-!&($%!*% ." ,% $0/'5
?$09@$) *( A"'>4" $4(!*%%*%( "!%'! BCDC℄ F

  G ! "!H I  !"! J # G H

"!
! J #! G H J !K!!

*( $"
 G  ! "!H I

K G H

"!
! J #! G H J !K!!

GL5MH

8  !"! *2"(*-*%( &*' -:*-*' <$%(!$%' 7,*  "%' &* "' '"%' *N*( '/!%3$04!(* BCLO℄5 P"
/0!%!/"&*  !N1*0*%* ")* &* "' Q6R )!*%(  * &"  1*S%!(!$%  , '/*(0*  91*%*0#!* # 7,!
 1*/*% *2/&!!(*-*%(  * &" 4"% * $%'! 1*01**5 T% ",0" "&$0' # G H I %" G& & H $., & I
GC J '%#$%$(%" H &" $--* 0* 1*S%!(!$%  * &" &!%1*"0!'"(!$%  * &" '(0,(,0*  * 4"% * /$,0  *
#0"% *' )"&*,0'  * &91*%*0#!*  * U*0-!&5 V"%' &*' %$("(!$%'  * ?$09@$) *( A"'>4" BCDC℄8
  *( $"

 '$%(8 $--* "((*% ,8 &*' $-/$'"%(*' !%(0"34"% *8  !"!  !"#$%"&*' *% !% !*  *
'/!%8  *' <$%(!$%' /&,' $%)*%(!$%%*&&*' )#$ *( *"

#$5
W$,0 &9!%'("%(8 0*-"07,$%' '!-/&*-*%( 7,* &"  !"#$%"&!'"(!$% *%(0":X%* 7,*&7,*' ',43

(!&!(1*' 7,9!& $%)!*%(  *  !',(*05 Y!%'!8 *%  !"#$%"&!'"%(8 $% " <"!( ',4!0 ",2 $/1*0"(*,0'

  !"#$$&'(')&* +',& "-.' /0' #+$)&'.-&$1) 2' ,"$) ',& $("-$.' 3  4 5 6   4  5* /0' #' 10"#-7'
$)&'.8-)2' 2$,"-.-9:&; <# =-0& >'7-#'(')& "1,&0#'. 0)' $)&'.-&$1) 2' ?11"'. #$-)& 2'0! >'#'&.1), ,@(>'&.$/0',
"-. .')A'.,'(')& &'("1.'# #+0) 2' #+-0&.' 4B@"1&BC',' D?E5 "10. /0' #' &'.(' 2' 10"#-7' $)&'.8-)2'
2$,"-.-$,,' 4A1$. FGHI℄5;

!K-), #' -, D?E* 1) -0.-$& 18&')0 #', (9'(', '!".',,$1), 2'  '& !" -A' " 4 5 6 # 4$ $ 5*  !"!

0)' 2$,"'.,$1) #$)>'-$.' $)2>'"')2-)&' 20 ,"$) FGLM℄;

ZD



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

2  3 4 5
$
!

! ! 3 4 2! 3 4

2   3 4 5
$
!

2 ! 3 4!
 
! 3 4

36784

(90 ,% /%&#'!  ! :%--%;! 2! -*$!#'& <

2! 3 4 5
= 
>

%
�#" 3 4! !## 3 4

" 3 4"
!#" 3 4 ? !## 3 4

" 3 4"
= =

'
( 5

= 
>

)
$  $!!" !$  $!!"

= =

*
367@4

!&  $!:!)  ()  ! ,*'/:0,-'()7 A) % :#'- '' ,! %-  *0) -B-&9!/! C' '/!)-'())!,D :(0# ,!E0!,
#% 5 FD  !"! () % -0::(-$! E0! ,! 1!&!0# 0)'&%'#! " $!&%'& :(#&$! :%# ,*%G! % :!#:!) '0,%'#!
9% ,% -0#.%! -0:#%() 0&#'!7 H!&&!  $!:!) %)! !) '/:0,-'()  ! ,% &#%)-.(#/%&'() %  !0G
()-$!E0!)!- '/:(#&%)&!-7

I% :#!/'9!#! ()-$!E0!)! !-& ,% :#$!-!)!  *0) .%&!0#  ! :+%-!  %)- ,%  $!J)'&'()  0
;%: -0:#%() 0&!0#D E0' -*$!#'& %,(#- K=@=℄ <

M& 3 4 5
N&#
>
$ $!!"

$
"'(

$  $! ""'(
+
#( F 

,
5 $ $!!"M# 367O4

 %)- ,*+B:(&+9!-!  *0)! ')&!#%&'() N&# :()&0!,,! !)&#! ,!- $!,!&#()-7 I! .%&!0#  ! :+%-!
$ $!!" !-& 0)! ()-$!E0!)!  '#!&!  !- :#(:#'$!&$!-  ! #!)1!#-!/!)& &!/:(#!,D !& !-& ')P
&#')-9!E0!/!)& ,'$! 9% ,*%C-!)!  ! !)&#!  *')1!#-'()$ K=@6℄7 A) :!0& $!;%,!/!)& 1('# !
.%&!0#  ! :+%-! (//! 0) .%&!0# :0#!/!)& ;$!(/$!&#'E0!D :0'-E0! ) 3 4 !-& -'/:,!/!)&
,*%);,! E0! .%'& ,! 1!&!0#  %1! ,*%G! *7 Q(0&!.('-D ! .%&!0#  ! :+%-! !-& %C-!)&  !-
:#(:#'$!&$!- !) 1(,0/!D :0'-E0*!,,!- )! .()& ')&!#1!)'# E0! "M& 3$4"%7 R) #!1%)+!D ! .%&!0#
:!0& ')&#( 0'#!  !- /( 'J%&'()-  !- !S!&-  ! :#(G'/'&$!7 A) #!1'!) #%  () -0# ! .%&!0#
 ! :+%-! %0 (0#-  ! ,% :#(+%')! -!&'()7

I% -!() ! ()-$!E0!)! !-& :,0- '/:(#&%)&! !) &!#/!  *!S!&  ! -0:#%() 0&'1'&$!
!) 1(,0/!D :0'-E0*!,,! ()-'-&! !) ,% -0:!#:(-'&'()  !- $!&%&- -');0,!& !& &#':,!&  ! .%T()
')&#')-9!E0!  %)- ,! -0:#%() 0&!0#7 R) !S!&D ,%  '%;()%,'-%&'() 36+84 )!  ('& :%- )(0-
.%'#! (0C,'!# E0! ,!- )(01!,,!- .()&'()-  ! U#!!) )! -()& E0!  !- #!,'E0%&-  !- 1#%'!-
.()&'()-D E0' -*$!#'1!)& 9% ,!0# &(0# (//! 0)! -0:!#:(-'&'()  !- .()&'()-  ! U#!!)
 '%;()%,!- ,) !& ' ) !) ') '!  ! -:')7 V')-'D ,!- %)'!))!- .()&'()-  ! U#!!) %1%)&
 '%;()%,'-%&'() - ! -*$!#'1!)& K=@=℄ <

- ! 3 ( .*4 5
$
)

!  ) 3 4 ,) 3 ( .*4!)! 3 4 367W4

!) .()&'()  !- )(01!,,!- .()&'()-  ! U#!!) ,)  '%;()%,!- !) -:')7 A#D ,!- %)'!))!-
.()&'()-  ! U#!!) -()& /%')&!)%)& 0)! -0:!#:(-'&'()  !- (/:(-%)&!- -');0,!& !& &#':,!&7

H! #$!-0,&%& !-& &#9!- '/:(#&%)& :(0# ,% -0:#%() 0&'1'&$! !) ;$!)$!#%, < ,*')&!#%&'()
X%-+C% /'G! ,!- (/:(-%)&!- -');0,!& !& &#':,!&  0 :%#%/9!&#!  *(# #!7 H!,% 1'!)& !)(#!
0)! .('-  0 /$!,%);!  ! -:') ') 0'& :%# ,*!S!& -:')P(#C'&!7 Y%#! E0! ,! -:') )*!-& :,0-
0) C() )(/C#! E0%)&'E0!D () !-& (C,';$!  !  $!#'#! ,*$!&%& -0:#%() 0&!0# -(0- ,% .(#/!

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

 
 
! 4 " 5"6 7895℄;

8O



 !"#$ %"&$'&(%)*)(#  $ *("*$% +$% &'(,$*)(#%  $ %&)#. )#+"/#* +$% $0$*% %)#1"+$*  2 3 $*
*')&+$*  2 45 6("*$7()%. (88$ )+ #!9 / :"!"#$ (8&(%/#*$  $ &/'/8;$*'$  !(' '$.  !"! :"$
+$% )#*$'/*)(#% )#*$'</# $ #!$=)%*$#* &/%  /#% +$% >9&(*>;$%$ ?@A. %$"+$ +$% 7(#*)(#%  $
(''B$+/*)(#% ! $* ! %$'(#* (8&(%B$$%  $ *$'8$% %)#1"+$* $* *')&+$*5 C$ &/'/8;$*'$  !(' '$
%$'/ "#):"$8$#*  $ %98B$*')$ %)#1"+$* D4E4. 4EF. 4EG℄5

I'. +!)#*$'/*)(# J/%></ $=)%*$  ;$% :"!"# (8&(%B$ #$ KB$')L$ &+"% +/ %98B$*')$  $ &/')*B$5
M+ $# K/ /)#%)  $% (8&(%B$% %/#% $#*'$  !)#K$'%)(# $# K(+"8$. 8/)% B$1/+$8$#*  $% %9%*;$8$%
<) )8$#%)(##$+%5 N$ &+"%. 8O$8$ %) +$% (8&(%B$% *') )8$#%)(##$+ $* /K$ $#*'$  !)#K$'%)(#
#!(#* # $% &% &/%  !$0$* %&)#P('<)*$ $# K(+"8$. )+ &$"* $=)%*$' "#$ L#$ B$&/)%%$"' ;/ &'(=)P
8)*B$  $ +$"' %"'7/$ /" %$)#  $ +/:"$++$ +!)#*$'/*)(# J/%></ #!$%* &+"% #B$1+)1$/<+$5 Q"
%$)#  $ $**$ (">$  $ %"'7/$. +$ 8B$+/#1$  $% (8&(%/#*$% %)#1"+$*P*')&+$* $=)%*$  (#
B$1/+$8$#* D4EG℄5

R/%%(#% 8/)#*$#/#* /" /% (;" (# /,("*$ "#$ )#*$'/*)(# S$$8/# ;/ +!)#*$'/*)(# J/P
%></ &'B$B$ $88$#*  )%"*B$$5 N/#% $ /%. (# &$"* (#%$'K$' +!$=&'$%%)(# TU"FV &("' +$
>/8)+*(#)$#  $% &/'*)"+$% )# B$&$# /#*$%. 8/)% (#  ()* $**$ 7()% &'$# '$  T V %("% +/
7('8$ W

 T V 2  #!"#" T!  V X " TU543V

(;" " $%* +$ K$*$"'  $ >/8&  !B$>/#1$ :") 8( ;$+)%$ +!/)8/#*/*)(#  " 8/*B$')/" (#%) B$'B$5
N/#%  $% %9%*;$8$% %/#% $#*'$  !)#K$'%)(# )+ #!$%* &/% '/'$ :"$ +!/)8/#*/*)(#  B$&$# $ 7('P
*$8$#*  $ +/ &(%)*)(#. $ :")  (##$ +)$" ;/  $% /)8/#*/*)(#% >)'/+$% &/' $=$8&+$ D44℄5 N/#%
+$ /%  !"#$ *$++$ /)8/#*/*)(#. (#  ()* &'$# '$ $=&+))*$8$#* $# (8&*$ +/  B$&$# /#$
$# K$*$"'  !(# $  " >/8&  !B$>/#1$ " T V5 M). (# %$ +)8)*$'/ ;/ "# >/8&  !B$>/#1$
(#%*/#*5 Y(*(#% *("*$7()% :"$ 8O$8$ %) " #$  B$&$# &/%  $ +/ &(%)*)(#. (# /"'/ *("P
,("'% ! T V! "2 ! T# V!  " %)8&+$ 7/)*  $ +/ &'B$%$#$  !"#$ /)8/#*/*)(#  /#% +$ (8&(%B$
%/#% $#*'$  !)#K$'%)(#5 M+ 9 /  (# $=&+))*$8$#* <')%"'$  $ +/ %98B$*')$ *$8&('$++$  /#%
+!$=&'$%%)(# TU"43V5

6("*$7()%. (# &$"* *(",("'%  )/1(#/+)%$' $$ $* (# (<*)$#* +$ %&$*'$

% T V 2 & T V$ ! #!"#" T!  V X "!
2 & T V$

 
T #!"#"'V

% X (% X F #!"#"(' %)# T) # )!V TU544V

/K$ $#('$ "#$ 7()% "#$ %*'"*"'$  $  ("<+$ %("%P</# $% $# %&)#5 I# / (#%) ;$'B$ )) "#
8( ;$+$ <)P )8$#%)(##$+ /K$ " 2 T( (% ) * ( %)# ) V $*  2 T' (% )!* ' %)# )!V *("% +$%
 $"= &')%  /#% +$ &+/# T+,-V5 C/ &+"% 1'(%%$  )0B$'$#$ K)$#* 8/)#*$#/#*  " 7/)* :"!)+ #!9
/ &+"% "# %$"+ 8/)%  $"= &()#*%  $ (#*/*% $# . T'V 2 3. :") %$ %)*"$'(#* /"= &()#*%  $
8( "+$ ' 2 (/ #!"#" $*  !/#1+$ )! 2 ) $ 0/F. K()' Z)15U5F5

N/#% $ /%. +/  )/1(#/+)%/*)(# &'B$%$'K$ +/ '$+/*)(# TU"EV /K$ +$ #("K$/" 7/*$"'  $
&>/%$ W

1 T V 2 /'*/#
. T V

.! T V
2 /'*/#

( %)# ) X  #!"#"' (% )!
( (% ) #  #!"#"' %)# )!

TU54FV

:")  B$&$# 8/)#*$#/#* #(#P%$"+$8$#*  $ +!)8&"+%)(#. 8/)% B$1/+$8$#*  $ +!(')$#*/*)(#
 " >/8&  !B$>/#1$5 J$8/':"(#% $#('$ "#$ 7()% :"$ $ 7/*$"'  $ &>/%$ $%*  !(')1)#$
&"'$8$#* 1B$(8B$*'):"$. &")%:"!)+ $%*  (##B$ &/' +!/#1+$ :"$ 7/)* +$ K$*$"'  T V /K$ +!/=$
 $% +5 N!/)++$"'%. )+ $%* 7/)+$  $ KB$')L$' :"$ $ 7/*$"'  $ &>/%$ %$'/ *(",("'%  !(')1)#$

[\



 !"# $#%&  !"#!#"% &% '()&% &*#) +,+!-%.% &*/%0%!"1)+ 02'"%+ +#" 0%+3#%0+ (42! #)% 2)!%"(!21)
+52)61"'2!% &% !,5% 7(+8'( (2)+2 3#*#)% 2)!%"(!21) &% !,5% 9%%.() :/;3<:= >?@@< A( +!"#!#"%
&% '()&% &/%5%)& .(2)!%)()! &% &%#B 5("(.-%!"%+ C 0*2.5#0+21) ! %! 0*()40% "%0(!2D " E "  "!
%)!"% 0% 8(.5 &*/%8()4%  :+#551+/% F%!"% (55023#/% &()+ 0% 50() +#5"(1)&#!%#"@ %! 0% G%!%#"
2.5#0+21) ! :/;3<:= >>@@< H0 , (#"( (01"+ &%#B 512)!+ &% 1)!(!+ %)!"% 0%+ &%#B +1#+6'()&%+
&2(41)(0%+ :024)%+ !2"%!6512)!@ %) +52) C (#B 512)!+ &% .1&#0% ! E #$ % !"! %! &*()40% " E !&$I<
A%+ ()40%+ " E ? %! " E !&$I +1)! 2)&23#/%+ %) "%4("& &%+ +1#+6'()&%+ "%+5%!2G%+< J-%+ 3#%
0*1) +*/%("!% &% %+ &%#B 512)!+K 0%+ +1#+6'()&%+ +*/%G2!%)!K 1..% 1) 5%#! 0% G12" +#" 0%+ 1#"'%+
&%++2)/%%+ -( 5"1B2.2!/% &% %+ &%#B 512)!+ :024)%+ %) !"(2! 50%2) %! 512)!200/%@<

 !"#$!"%&'()" *)'+()" ,-".*&"++'#/ 0"  1 2 3'"/% +'$*,"$"/% 0" " ()" ,-#/ 5 &!"!"&'% ,"
3"%")&  1 2 +#)+ ,5 6#&$" 7

 1 2 8

 
9"
!  1 2 !" #!$"

:$
!  1 2 !" #!$"

#
1;<=;2

53" ,5 0!">/'%'#/ 1;"=?2 *#)& ,-5/ ,"<
@5/+ " 5+ !" 5,"$"/%A ," $'.5 " 0"+ #$*#+5/%"+ +'/ ),"% "% %&'*,"% 0)  5* +)*&5B

#/0)%")& "+% !" 5,"$"/% *&!"0'%A *)'+()" ,5 &",5%'#/ 1;"C2 "+% %&D"+  !"/!"&5,"< @D"+ ()" ,-#/
5 )/" 0'5 #/5,'+5%'#/ /#/B%&'3'5,"% 0) E5$',%#/'"/ 0"+ *5&%'),"+ '/0!"*"/05/%"+A #/ +-5%B
%"/0 "/ "F"% D5 &"%&#)3"& " #$*#&%"$"/% 5++#'5/% !"%5% +'/ ),"% "% !"%5% %&'*,"%< @" *,)+A
,5 *E5+" *#&%!"" *5& ,"  5* +)*&5#/0)%")& 1;"G2 0!"*"/0 $5'/%"/5/% ".*,''%"$"/% 0"
,-5/ ," &",5%'6 "/%&" ," E5$* 0-!"E5/ " "% ,-'$*),+'#/<

H/ 35 ',,)+%&"& 0" 65I#/ *,)+ *&5%'()" *#)& ,"+ 5,),+ 0-"F"% 0" *&#.'$'%!" " 0"&/'"&
&!"+),%5% D5 ,-5'0" 0-)/" 6#/%'#//",," J'/KL)& BM5/05)< @5/+ ," 5+ 0-)/ +N+%D"$" +5/+
"/%&" 0-'/3"&+'#/A *&!"+"/%5/% )/ "F"% +*'/B#&L'%" 95+EL5 "% )/ "F"% *5&5$5 /!"%'()"A ,5
6#/%'#//",," 0" J'/KL)& BM5/05) *&"/0 ,5 6#&$"A "/ /" #/+'0!"&5/% ()" ,5 6#&$" +'/ ),"%
0) *5&5$D"%&" 0-#&0&"A  !"! "/ /!" ,' "5/% ,"+ #)*,5 "+ '/%"&L5/0"+ O=PQA =PR℄

# 8

$
$!
%
%  T & U &  T ' U '  !!"#T & U '$  !$T &&U

U () !"!

$
$! O1" ! #2" OT! 1!T2 U T 1!T2!℄℄ 1;<=V2

  !"# $%&'( '"$)" *+,'$ -* ./",&1'!' " 2&" +3,# *44"++" &#" .!*5,#*+!$*)!,# #,#6)'!1!*+"7 8!( ,# $&44,$"
2&3&#" .!*5#*+!$*)!,# "$) #,#6)'!1!*+" +,'$2&3"++" ./"4"#. .& 1")"&' .3,#."  7

PW



 !"   # $   !% !!&  ()*+() ,+ - )+()*+, .+)+"/0 1+ 2+/(*+/ )+/3+4 -/ - /)* ((+, !5 "4
675--+,,+ "( *(.5/*5() 2+ 1*869*): ;<=<℄0 ?+6 )+/3+6  () ,5 -5/)*",5/*)@+ 27A+)/+ 2+6 2@+/*.@++6
2" -/+3*+/  /2/+0 ?7+6) ,75B6+(+ 2+ +()/+ 27*(.+/6* ( C"* -+/3+) 27"(+ -5/) ,75D ") 2+
)+/3+6 ,*(@+5*/+6 +( " 25(6 ,+6 /+,5)* (6 2+ 2*6-+/6* ( 2+ B5(2+4 +) 275")/+ -5/) -+/3+)
,7*(,"6* ( 27*(.5/*5() 2+ 1*869*): 5" 6+*( 2+6 8 ()* ((+,,+6 2+ E*(:B"/FG15(25" ;<HI℄0 15
8 /3+ +J5)+ 2+ ,7*(.5/*5() 2+ 1*869*): 2@+-+(2 2+ ,5 ,566+ 6"-/5 (2")/*+  (6*2@+/@++4
5*(6* C"+ 2+ ,5 /+-/@+6+()5)* ( 9 *6*+ 5" 6+*( 2+ +))+ ,566+ 0 K5/  ()/+4 ,+  "-,5F+ 2"
953- 27@+95(F+ # 5.+ 5" 3 *(6 "(+  3- 65()+ 2" F/52*+() 2" -5/53!+)/+ 27 /2/+ +6)
"( -9@+( 3!+(+ F@+(@+/5, 2+6 6L6)!+3+6 65(6 +()/+ 27*(.+/6* (0

M ) (64 - "/ , /+ + -5/5F/5-9+4 C"+ ,+6 *(.5/*5()6 2+ 1*869*):  () @+)@+ @+F5,+3+() -/@+2*)
- "/ 2+6 6L6)!+3+6 5.+ +()/+ 27*(.+/6* ( ;<HI℄0 N, 85") 5, /6  "-,+/ 2+6 /+-/@+6+()5)* (6
,*@++6 !5 2+6 -5/53!+)/+6 27 /2/+6 2+ -5/*)@+  -- 6@++ +) 2+ )+3-@+/5)"/+ /*)*C"+ 6*3*,5*/+0 ?+6
*(.5/*5()6 2+ 1*869*): 6 () 2 ( -,"6 2*Æ*,+3+()  B6+/.5B,+60 P( 5")/+ )L-+ 27*(.5/*5()
2+ 1*869*): 5 @+)@+ -/@+2*) /@++33+() ;<IQ℄4 /@+6",)5() 2+6 *()+/5)* (6 *()+/B5(2+ 25(6 ,+6
3 2!+,+6 !5 2+"J B5(2+60 1+ -/*(*-+ +6) 5, /6 6+(6*B,+3+() ,5 3A+3+ C"+ 25(6 ,+ 56 5.+
+()/+ 27*(.+/6* ( R *, 85") 3*J+/ 2+"J /+-/@+6+()5)* (6 $# # = +) # # <& - "/  B)+(*/ "(
*(.5/*5() 2+ 1*869*):0

S(T(4 ,+6 +U+)6 566 *@+6 5"J *(.5/*5()6 2+ 1*869*): 6 () )/5*)@+6 25(6 "(+ ,*))@+/5)"/+
2+ -,"6 +( -,"6 ,5/F+0 1+6 +U+)6 ,+6 -,"6 6"-/+(5() +( . ,"3+ 6 () ,+6 +U+)6 35F(@+) G
@+,+)/*C"+60 V*) 6*3-,+3+()4 ,+ )+/3+ 6-*(  /B*)+  "-,+ ,+6 +U+)6 35F(@+)*C"+ +) @+,+)/*C"+0
?+,5 6+  3-/+(2 566+: 85*,+3+() !5 ,75*2+ 2+ ,7+J-/+66* ( $W$<&4 25(6 ,5C"+,,+ ,+6 +8G
8+)6 35F(@+)*C"+6 2+ 6-*( 6 ()  "-,@+6 2+ 85X ( *()/*(6!+C"+ 5" - )+()*+, @+,+)/ 6)5)*C"+0
Y "6 953- @+,+)/*C"+ +J)+/(+4 + - )+()*+, @+,+)/ 6)5)*C"+ +6) ,5 /@+6",)5()+ 2" - )+(G
)*+, /*6)5,,*( +) 2" - )+()*+, @+,+)/ 6)5)*C"+ +J)+/(+4 2 ((5() ,*+" !5 2+6 3 2*T5)* (6 2+
,5 /@+- (6+ 35F(@+)*C"+ 566 *@+ !5 ,7+U+) 6-*(G /B*)+0 Z@+*-/ C"+3+()4 ,75--,*5)* ( 27"(
953- 35F(@+)*C"+ 95(F+ ,+6 -/ -/*@+)@+6 @+,+)/*C"+6  !" + )+/3+ 6-*(G /B*)+ $. */ !5 +
-/ - 6 ;<H[℄4  !" "( +J- 6@+ 2+6 2*U@+/+()6 +U+)6 35F(@+) G@+,+)/*C"+6 +6) 2 ((@+&0

\( 6*F(5,+ 6*3-,+3+() ** C"+ ,+6 +U+)6 -/@+2*) !5 ,5 6+)* ( W0W 6+/ () +( C"+,C"+ 6 /)+
2+6 +U+)6 35F(@+) G@+,+)/*C"+6 *(2"*)6 -5/ ,+6 +U+)6 2+ -/ J*3*)@+0

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

]"  "/6 2" -5/5F/5-9+ -/@+@+25()4  ( 5 *()/ 2"*) B/*!+.+3+() ,+6 +U+)6 566 *@+6 !5
,75B6+(+ 2+ +()/+ 27*(.+/6* ( 25(6 ,+6 6L6)!+3+6 6"-/5 (2")+"/60 \( 5 5*(6* 3*6 +(
@+.*2+(+ 2+ ( ".+,,+6 -/ -/*@+)@+6 2+ -956+ 25(6 ,+ . ,"3+ 6"-/5 (2")+"/0 \/4 +6 ( "G
.+,,+6 -/ -/*@+)@+6 2+ -956+ 2 *.+() .+(*/ 3 2*T+/ ,+  3- /)+3+() 2+6 +U+)6 2+ -/ J*3*)@+0
\( 6+  (+()/+ 25(6 ,5 6"*)+ 6"/ ,+6 3 2*T5)* (6 2+ ,7+U+) ^ 6+-96 (0

]"  "/6 2+ ,5 6+)* ( -/@+@+2+()+4  ( 5 ." C"+ 85)+"/ 2+ -956+ 25(6 ,5 2@+T(*)* ( 2+ -5G
/53!+)/+ 27 /2/+ +) *(.5/*5() 2+ 1*869*): 25(6 ,5 8 ()* ((+,,+ 2+ E*(:B"/FG15(25" @+)5*+()
+/)5*(+3+() ,*@+60 \( .5 2 ( +J-, /+/ ,+6 3 2*T5)* (6 6"B*+6 -5/ ,5 /+,5)* (  "/5()G
-956+ 2+ ^ 6+-96 ( !5 ,75*2+ 2+ ,5 8 ()* ((+,,+ $W$<[&0 V5(6 + 564  ( .5  (6*2@+/+/ "(
-/ B,!+3+ "(*2*3+(6* ((+, ,+ , (F 2+ ,75J+ %4 5"C"+, 56  ( 5"/5 6+",+3+() ,5  3- 65()+
&! # & 2" 953- 27@+95(F+ C"* *()+/.*+(2/54 -"*6C"+ $ +6) 2*/*F@+ 6+, ( ,75J+ '0 \( 5"/5
5, /6 R

Æ)

Æ_ 
# *_ +�

!_

�%!
% ` -

�_

�%
# = $W0<a&

  !"# $%&&℄ (!)# (*)+ ,- ,.-/0"*+ +)# *-+ +12.-/#"-+ ,) (0#023-/#- ,4!#,#- -5 6!5/"!5 ,-+ +12.-/#"-+
#"+/0**"5-+8

I<



!""# $#%&'()!* +# ,)*-.&/012'*+'&3 4* ' 5!6$#  7 !" !"!# +'*6 #((# #85/#66)!*3 4*
'&/' '9!/6 !""# 6!9&()!* :

; <$= 7 % #85

 !
  >

"
&'   #

# $

'

$
>( #85

 !
   

"
&'   #

# $

'

$
<?3@A=

!B& 9# (#/"# 6!&6 9' /')*# #6( 5!6)()C ('*( %&# & 7 ) <*  *= +  #,'D # %&) !//#65!*+
B' &* 6E6(B#"# +'*6 9F$#('( *!/"'9 GHI℄3 K* #L#(D !* 5#&( /#+$#M*)/ 9' (#"5$#/'(&/# /)()%&#
+F&* 6E6(B#"# 6!&")6 B' 9F)*(#/'()!* 65)*1!/.)(# ')*6) %&FB' 9F#L#( 5'/'"'0*$#()%&# 6!&6 9'
C!/"# : &   #,' 7 N # %&) +!**# 9' *!&O#99# (#"5$#/'(&/# /)()%&# P* 7 * >  #,)3 2#
6E6(B#"# *# (/'*6)(# +!* +'*6 9F$#('( 6&5/'!*+&(#&/ %&# 9!/6%&# & -  #,'3 Q#0'/+'*( 9'
5'/()# +$#/!)66'*(# +# 9F#85/#66)!* <?.@A=D !* 6F'5#/R!)( %&F#* 59&6 +# 9F'(($#*&'()!*D ; <$=
6&.)( &*# /!('()!* 9# 9!*0 +# 9' S!*()!* )*+&)(# 5'/ 9# !#Æ)#*(  ,'3 K* +F'&(/#6 (#/"#6D
&*# 5U'6# 6F'&"&9# 9# 9!*0 +# 9' S!*()!*3 V#((# '&"&9'()!* +# 5U'6# 5/!O)#*( +&
(#/"#   ! " !"! <! ! "=" G; <#;= ;<#;= ℄ +'*6 9' C!*()!**#99# <?.@W=3

K* 5/#*'*( !""# !*+)()!* '&8 9)")(#6 ; <$/,X= 7 Y#85 G$ 0,X℄ !* !.()#*( :

%1( 7
Y

6)*U

 
/

'

"
&'   #

$ 6)*U

 
/

X'

"
&'   # %  

 /

X'
%  

0

X

$
<?3@I=

5!&/ 9#6 !#Æ)#*(6 +# 9' C!*()!* +F!*+# +'*6 9# 6E6(B#"# Z[\ !"![Z !*6)+$#/$#3 Q#6(# '9!/6
B' '9&9#/ 9# !&/'*( B' 9F')+# +# 6' +$#M*)()!* 2! 7  Æ4,Æ%! :

2 <$= 7
5  

X6

%
' <;�!;

  ; �!;= > X &;&#& 7 2 6)* <0 0$= <?3@]=

!B& '55'/'̂_( &*# (#/"# 9)*$#')/# 5/!5!/()!**#9 B' 9F)*O'/)'*( +# 2)C6U)(-  3 2# !&/'*( /)()%&#
6F$#/)( '9!/6

2 </= 7 W5Y#
"

)'   # #85
'
 
"

)'   #/,'
(

<?3@`=

+'*6 9F'55/!8)"'()!* +F&*# S!*()!* 9!*0&# /' ',
"

)'   #3 a# 59&6D

0$ 7   /

'
7  !" !"!#

'
/ ( G" !"! <! ! "="!"℄/ <?3XN=

!B& !" /#5/$#6#*(# 9# O#(#&/ &*)(')/# 5!/($# 5'/ 9' +)/#()!* +& 0/'+)#*( +# 9' 5U'6#D )) 9#
9!*0 +# 9F'8# $ GHI℄3

2!/6%&F&* #L#( 65)*1!/.)(# #( &* #L#( 5'/'"'0*$#()%&# 6F'559)%&#*( 6&/ &* 6E6(B#"# 6&1
5/'!*+&(#&/ 6'*6 #*(/# +F)*O#/6)!*D 9' /#9'()!* b!6#5U6!* <?.@]= !*()#*( +!* &* (#/"#
0$ %&) *# +$#5#*+ 59&6 %&# +& 5!)+6 +# 9F)*O'/)'*( +# 2)C6U)(-D  !"! +# 9F'++)()!* +#6 #L#(6
65)*1!/.)(# #( 5'/'"'0*$#()%&# 5/$#6#*(6 *'(&/#99#"#*( +'*6 # 0#*/# +# !"5!6$#3 V#( #L#(
' $#($# 5/$#+)( (/B#6 /$##""#*( +'*6 +#&8 5&.9)'()!*6 )*+$#5#*+'*(#6D 9F&*# #66#*()#99#"#*(
*&"$#/)%&# GH]℄D 9F'&(/# '*'9E()%&# GHI℄D #( *F' (!&S!&/6 5'6 $#($# !.6#/O$# #85$#/)"#*('9#"#*(3

c!&/ #̂(/# !"59#(D )9 *!&6 C'&( +)6&(#/ +F&*# 5#()(# 6&.()9)($# '55'/')66'*( #*(/#
9#6 +#&8 (/')(#"#*(6 GH]℄ #( GHI℄3 K* #L#(D 9' 5/$#6#*# +# 9' 5U'6# 0$ *F' $#($# O$#/)M$##
*&"$#/)%&#"#*( %&FB' 9' !*+)()!* 6&559$#"#*(')/# +# ")8'0# +#6 (/'S#(!)/#6 GH]℄3 K*
+F'&(/# (#/"#D 9' !"5$#()()!* +#6 #L#(6 6&5/'!*+&(#&/6D 65)*1!/.)(# #( 5'/'"'0*$#()%&#
*F' 5'6 9F')/ +F#̂(/# 6&Æ6'*(# 5!&/ !.(#*)/ &*# 5U'6# 0$D #( )9 C'&( /'S!&(#/ &* 5!)*( %&'*1
()%&# B' 9F)*($#/)#&/ +# 9' S!*()!* .)+)"#*6)!**#99# 5!&/ !.(#*)/ # +$#'9'0# +# 5U'6#3 V#
5!)*( %&'*()%&# '0)( !""# &* ")8#&/ +# +)L$#/#*(#6 (/'S#(!)/#6D #( F#6( # ")8'0# %&)

IX



 !"#!$ %! &'!('!"!" )*  +*,!   - .*(, )/'!$0%! *(*)1$230! 456℄8 ,9($ $"*2$'!, )!, %!0: *, 0(2<
!$ =2<%2#!(,29((!),- >!, %!0: *,  "'!,!($!($ )*  +*,!   - ?! *, 0(2%2#!(,29((!) (!  9,!
@"*2,!#=)*=)!#!($  *, %! ,9028  02,30! %*(, ! *, 2) (/!,$  *, ('!!,,*2"! %/2($"9%02"! %!
 92($ 30*($230!- A) 1 * *)9", '!302@*)!(! %!, %!0: '!$0%!, 45B℄ !$ 456℄- C( "!@*(+!8 %*(, )!
*, =2%2#!(,29((!)8 2) (/!,$  *, )*2" 30! )*  +*,!   ,92$ @2,2=)! ,*(,  92($ 30*($230!- .!
 )0, *# )!, 2(@!,$2&*$29(, ,9($ %9( "!302,!, D* )/+!0"! *$0!))!  90" #2!0: 9# "!(%"!
)/9"2&2(! %! !$$!  +*,!   -

E092 30/2) !( ,92$8 0(!  +*,!   !:2,$! %*(, )!, ,1,$D!#!, FGH!"#"GF )9",30! )! 9# 9,'!
I!""9#*&('!$230!  "'!,!($! 0( !J!$ , 2(<9"=2$! (9(<('!&)2&!*=)! KH!"#"L- E0/2) ,92$ 90 (9(
2(%2, !(,*=)! %/2($"9%02"! 0(  92($ 30*($230! *0 ,!2( %! !$$! M9($29( (/2(N0!(!  *, )*
 9"$'!! %!, "'!,0)$*$ $+'!9"230!, 9=$!(0, %*(, !$$! ,!$29( !$ %*(, )* ,02@*($!8 9D0 )/9( ,!
9($!($!"* %! )/!: "!,,29( 90"*($< +*,! 9=$!(0! !( KO!PBL-

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

.! 02, )/!: "!,,29( KO!QRL8 2) !,$ )*2" 30! )! %'!*)*&! %!  +*,!   @* *@92" %!,  "9 "2'!$'!,
D* )* I"9($2D!"! !($"! )!, !J!$, #*&('!$230!, !$ '!)!$"230!,- S0$"!#!($ %2$8 )/*  )2*$29( %/0(
90"*($ T9,! +,9(  !0$ 2(N0!(!" )!,  "9 "2'!$'!, #*&('!$230!, %0 I!""9#*&('!$230!8 !$  !#$
 #%&'- >/!,$ ! 30! )/9( @* '!$0%2!" *0 90", %! !  *"*&"* +!-

U*,,9(, %9( #*2($!(*($ D* )/'!$0%! %0 90 )*&! 2($"2(,D!30! !($"! *2#*($*$29( !$  +*,!
,0 "*9(%0$"2! 30/2) !:2,$! %*(, )!, +'!$'!"9M9($29(, T9,! +,9( *,,92*($ %!0: ,0 "*9(<
%0$!0", 9(@!($29((!), D* 0( I!""9#*&('!$230! ,*(, !($"! %/2(@!",29(- S=,!(! %! !($"!
%/2(@!",29( '!$*($ ,1(9(1#! %/2($!"*$29( %! $1 ! V*,+=*8 9(  !0$ 0$2)2,!" )/!: "!,,29(
90"*($< +*,! 9=$!(0!  "'!'!%!##!($ W

" X " ,2( K    L KO-QPL

302 (/!,$ (9"#*)!#!($ @*)2%! 30/D*  "9:2#2$'! %! )* $!# '!"*$0"! "2$230!- .*(, )/!: "!,,29(
KO!QPL8 9( *  9,'! " K#L ! 9, KY$#% &! L8 302 "! "'!,!($! )*  *"$2! 9,2))*($! %! )* "!)*$29(
90"*($< +*,! !(  "'!,!(! %/0( +*# %/'!+*(&!- >!$$!  *"$2! 9,2))*($! (/*  *"*Z[$  *,
%*(, )/!: "!,,29( KO!PBL  02,30! )/9( * ('!&)2&'!8 %*(, )/'!$0%! %0 90"*($8 )! $!"#! �$"\ 302
*  *"*Z[$ D* I9"$ +*# %/'!+*(&! K9# *"!" )/!: "!,,29( KO!P5L *@! )/!: "!,,29( KOLL-

U90" '!$0%2!" ! 90 )*&!8 9( @* ,!  )*!" %*(, )* &'!9#'!$"2! %! )* ]&0"! O-O- .*(, !$$!
%!"(2D!"!8 )! 90 )*&! 2($"2(,D!30!   "  ! K! # \L 90 )! 0(230!#!($ )* 9# 9,*($! %!
)/*2#*($*$29((# *0 &"*%2!($ %! )*  +*,! %2"2&'!! ,!)9( )/*:! )-

U90" %2,0$!" %!, 2($!"*$29(, !($"! )!, %!0: ,90,<,1,$D!#!,8 9( @*  *"$2" %! )/!: "!,,29(
%! )/'!(!"&2! $9$*)! W

*%#% X *$ K +   L ^ *% K  L X *& 4P 9, K    L℄ 
,$
Q

 
('

  

 !

 !"##$

%&' () *+),-)+ .)+,) ! +)*+/)0)1.) (2/)1)+3-) 0'*+4%16'.+-) 400%-/)) &4 (4 7%1.-%1 89:"#$#98
4(%+0 ;') () 0)%16 .)+,) !! +)*+/)0)1.) (2/)1)+3-) ,431/).-;') 62'1 0<0.&),) 624-,41.4=
.-%1 >4-() () (%13 6) (24?) " @AA℄" C1 4 *%0/) 6410 )..) 6)+1-&)+) )?*+)00-%1 !" D E #$#%
*%'+ (2/)1)+3-) 6-.) 6) F%0)*G0%1H & (4 %10.41.) 6241-0%.+%*-) 6' %,*%0/) ,431/).-;')H
 0%1 I%(',)H  $ 0%1 4-,41.4.-%1 () (%13 6) (24?) " ).   D ! ! 0%1 4-,41.4.-%1 6)
04.'+4.-%1"

J410 (4 0'-.)H %1 I4 0) %1)1.+)+ 0'+ (2)K). ;') *+%6'-. () %'+41. 0'*+4%16'.)'+ 0'+
(24-,41.4.-%1 6' >)++%,431/).-;')" L%+,4(),)1.H %1 024..)16 &4 ) ;'2'1) G/)./)+%7%1.-%1
*%00&)6) 6)'? .<*)0 62)K).0 6) *+%?-,-./) M (4 ,%6-N4.-%1 6' 34* 0'*+4%16'.)'+ )1

O!



 

! !

 ! 

"

#

! "$#

!!

 !"# $#$%  !"#$!"%&'" (" )* +#,%'#,   #,.'(!"&!"" (*,. " /*&*0&*/1"2 3" 4"&&#$*0,!"%'56" ".%
.6//#.!" 7"%&" 8'('$",.'#,,") "% (" %9/" *'$*,%*%'#, 4*')" .6':*,% );*<" ! =/"&/",('6)*'&" *6
/)*, 4#&$!" /*& )" #$/#.!">? 56' &"/&!".",%" !"0*)"$",% )* ('&"%'#,  (" );"@"% A*.18*2 3" #6/)*0"
',%&',.B"56"     " =! ! C> ",%&" );*'$*,%*%'#, ! "% )" /*&*$B"%&" (;#&(&" .6/&*#,(6%"6&
C 4"&* (#, ',%"&:",'& )* #$/#.*,%" # (" );*'$*,%*%'#, ="C ".% ('&'0!" )" )#,0 (" );*<" $? /&'.
#$$" *<" (" )* +#,%'#, (*,. "%%" 0!"#$!"%&'">2

!"#$# $%& '& (!"# )& '$ *!"#+!" &# '$ ,!)+-$#+!" )&. (/!(/+0&#0&. )1 (!"# +")1+#&
($/ '$ (/!2+,+#0& )1 ,0&#$' .1(/$!")1#&1/3 4+5 !" .& '+,+#&/$ 6$ '7$#+!" )1 !")&".$#
.1(/$!")1#&1/ .1/ '& .8.#6&,& 9&//!,$:"0&#+;1&5 &# '7!" /&:$/)&/$ '7&<&# +"%&/.& !1('$"#
'$ )8"$,+;1& )1 9&//!,$:"0&#+;1& 6$ '$ )8"$,+;1& )1 !1/$"# )& =!.&(>.!" !,,& 1"&
(&#+#& (&/#1/?$#+!"!3

@!1/ 0&#1)+&/ '7&<&# )71" !1/$"# .1(/$!")1#&1/ .1/ '7$+,$"#$#+!"5 !" (&1# 1#+'+.&/
)&12 $((/!>&.3 A$". '$ (/&,+6&/&5 '$ *!"#+!" &.# ($/!1/1& ($/ 1" !1/$"# $'!/. ;17$1B
1"& #&".+!" "7&2+.#& &"#/& '&. )&12 ?!/"&. )& '$ *!"#+!" =!.&(>.!"3 A$". '$ .&!")&5
!" +,(!.& 1"& )+<0&/&"& )& (!#&"#+&' &"#/& '&. )&12 0&'&#/!)&. .1(/$!")1#/+&. (!1/
:0&"0&/&/ 1" .1(&/!1/$"# !.+''$"# #&,(!/&''&,&"#3

A$". '$ (/&,+6&/& !"-:1/$#+!" )71"& *!"#+!" $%& !1/$"# +,(!.0&5 !" )!+# /$*!1#&/
'70&"&/:+& :0&"0&/0&& ($/ '& !1/$"# )$". '7&2(/&..+!" CD EEF .!1. '$ 9!/,& G !"#E$ &# $'1'&/
'& ,+"+,1, )70&"&/:+&3 H&'1+B+ .&/$ )!""0& ($/ '$ !")+#+!"

.+" % I
"

"
J CD3EDF

!61 % &.# )0&-"+ !,,& '7$":'& ;1& 9$+# '$ !,(!.$"#& & I & .+" % $%& '7$2& )7$+,$"#$B
#+!" 9$+'&3 A$". &##& )&/"+6&/& &2(/&..+!"5 !" $ (!.0&

J I
'"

(!
K)*

 +#

+"#$#
+#

CD3EKF

;1+ /&(/0&.&"#& '& /$((!/# )& '70&"&/:+& .1(/$!")1#/+& '" .1/ '70&"&/:+& ,$:"0&#+;1& (!
(!")0&/0& ($/ '& "!,?/& )7!.+''$#+!". )1 !1/$"# /+#+;1& )$". '& 9&//!,$:"0&#+;1& K)*# +#
&# ($/ '& (!+). )& '7+"#&/$#+!" .(+"B!/?+#& $1 "+%&$1 )& L&/,+ +"#$##+# 3 A$". )&. .8.#6&,&.
MNLNM $%& &"#/& )7+"%&/.+!"5 '& /$#+! '"#(! "OPP &.# #/6&. +,(!/#$"#5 (1+.;17&" ;1&';1&
.!/#&5 '&. &<&#. .1(/$!")1#&1/. )!+%&"# Q&#/& +,(!/#$"#. (!1/ ;1& '& !1/$"# )& =!.&(>B
.!" 9/$">+..& '$ ?$//+6&/& 9&//!,$:"0&#+;1&3 R" /&%$">&5 )$". '&. !,(!.0&. $%& &"#/&

  ! "!$!%& '(!)*&!%+ '! ,--./0$&! "!) !1!$) *-2!&)!) 3!%$ ,-)%"$!& 4567℄ 3&(!'*).-$ ". $&.-)*$*,- !-$&!
,%&.-$ '9,&*:*-! )*-:%"!$ !$ ,%&.-$ '9,&*:*-! $&*3"!$ !- ;,-$*,- '! ". ;&(!<%!-! '9!+*$.$*,- '% =.>3
>.:-(!$*<%! !+$!&-!? ,% 45@A℄? ,B% "! ,%3".:! !-$&! "!) ,-'!) 3".)>.) '! C,)!3=),- !$ "!) >,'!) '!
>.:-,-) !)$ (!$%'*(!D

SK



 !"#$%&'"(# )*+"' '+#' +"*+#,+,"(#-. /+ $+/%0& ,12"30%  %   !"!!   4" 5 #!%', 6+*+"' ,&7%'
"*2(&,+#,%8 9% &+,"( :#$!    )5! 54- $+0, 30+#, 7+ /0" 30%/30%' 0#",;%'8 <# =+"'+#,
$+&"%& +',0"%0'%*%#, /!0# (0 /!+0,&%  % %' &+,"('. (# '!+,,%#  (# 7+ 2(0$("& (?,%#"&
,(0' /%' ,12%'  % (02/+@%'. +//+#,  % (#A@0&+,"(#' (70 /!;%#%&@"% '02&+(# 0,&"%  (*"#%
B" 5 7+  %' (#A@0&+,"(#' (70 /!;%#%&@"% *+@#;%,"30%  (*"#% B# 58 9!+#@/% %  % /!+"*+#C
,+,"(# '%&+  (#  !+0,+#, 2/0' @&+# 30% /% (02/+@% B '%&+ "*2(&,+#,8 D% 2/0'. 7+ =+"?/%
(0&+#,. /% (02/+@% %', "" /"#;%+"&%. +/(&' 30!"/ %', 30+ &+,"30%  +#' /% +' EFGFE +$%
%#,&%  !"#$%&'"(# H5I5℄8

E" /!(# +22/"30% 2/0,K(, 0#% ,%#'"(# 7+ /+ 6(#,"(# &# (#'" ;%&;%%. (# '!+,,%# 7+ &%,&(0$%&
/+ +&+,;%&"',"30%  % ,(0,%' /%' 6(#,"(#' L('%2M'(# N /+ ,%#'"(# "# 0", 0# '02%&(0&+#,
('"//+#, 7+ /+ =&;%30%#%  % L('%2M'(# '! O P()! 8 Q%/+ '!%R2/"30% '"*2/%*%#, 20"'30%
/% (# %#'+, '02&+(# 0,%0& 2%0, K%,&% *( ;%/"';% (**% 0#% =(#,"(#  !(# % *+&('(C
2"30%8 S&. +22/"30%& 0#% ,%#'"(# (#',+#,% 7+ 0#% =(#,"(#  !(# % #% /0" "*2('% 30!0#
 ;%+/+@% ;%#%&@;%,"30% T* O ) (*2%#';% 2+& 0# M+#@%*%#,  % 6+0@% %R2 H P() +! ℄ H5IP℄8
S# '% 2/+%  (# *+"#,%#+#,  +#' /+ (#A@0&+,"(#  % /+ A@0&% U8U /(&'30!0#%  "V;%&%#%  %
2(,%#,"%/ ;%/%,&(',+,"30% %', +22/"30;%% 7+ /+ 6(#,"(#8 Q%/+ &%$"%#, 7+ &%*2/+%&  +#' /+ &%/+C
,"(# (0&+#,C2M+'% & $ '!+8 W(&*+/%*%#,. 0#% 2M+'% (#',+#,% %', ;%@+/%*%#, 2&;%'%#,%.
%, (#  %$&+", 2/0,K(, &%*2/+%& & $ &$%&! X '!+. (70 &$%&! '%&+", /+ 2M+'% 7+ /!;%30"/"?&%.  !"!
/+ 2M+'% /(&'30!+00#% ,%#'"(# #!%', +22/"30;%%8 Y". 2&%# &% %# (*2,% /+  "V;%&%#% &$%&!

 %' 2M+'%' '02&+(# 0,&"%' 7+ /!;%30"/"?&% #!+22(&,% 30!0#  ;%+/+@%  % 2M+'%  % ,(0,% /+
 1#+*"30% 30% /!(# ;%,0 "%&+ 2+& /+ '0",%8 S&. %  ;%+/+@% %', '+#' (#';%30%#%. %, (# 2%0,
#;%@/"@%& &$%&!8

Z(0&  ;% 0"&% /%' 2&(2&";%,;%' *+@#;%,"30%' "# 0",%' 2+& /+ 2&;%'%#%  !0# '02&+(# 0,%0&.
(# 0,"/"'% /%' ;%30+,"(#'  ",%  % 9+# +0 %, 9"='M",[ N

,!

,+
O -!%"%' X

.

/#

 
!%,!

,+

!
)U8P\-

30" 2&%##%#, %# (*2,% /!;%$(/0,"(#  % /!+"*+#,+,"(# *+&('(2"30% ! )+-  !0# '1',7%*%
*+@#;%,"30% '(0*"' 7+ /!+,"(#  !0# M+*2 *+@#;%,"30% %V%,"= "%' O !Æ1!&Æ! "# 0",
2+& /+ $+&"+,"(#  % /!;%#%&@"% /"?&% 1 +''(";%% +0 '1',7%*% %, /(&'30% %,,% +"*+#,+,"(# %',
+*(&,"% +0 (0&'  0 ,%*2' 2+& /+ (#',+#,%  !+*(&,"''%*%#,  ",%  % ]"/?%&, . H554. 5IU℄8
D+#' #(,&% +'. /% M+*2 *+@#;%,"30% %V%,"= '!;%&",. 7+ 2+&,"&  % /!%R2&%''"(# )U2PP- N

"%' O
3

/#

"
B '"#

 
'!+! 4

/"

/#

!
# X

/#

/#
#!

#
" )U8P^-

30"  ;%2%#  (# %R2/"",%*%#,  0 (0&+#, L('%2M'(# '"#'!+ +22/"30;% +0 '1',7%*%8 D+#'
%,,%  %&#"7%&% %R2&%''"(#. (# + 2(';% 4 O ):#$!   - )  "!  -8

9+ 2&;%'%#%  !0# ,%&*% ('"//+#, 7+ /+ =&;%30%#% '!  +#' "%' &+22%//% /+"&%*%#, /%'
%R2&%''"(#'  % /+  1#+*"30% *+@#;%,"30% %# 2&;%'%#%  !0# M+*2 *+@#;%,"30% %R,%&#%
 ;%2%# +#,  0 ,%*2'8 9(&'30!0# M+*2 *+@#;%,"30% ('"//+#, ,%*2(&%//%*%#, %', +22/"30;%
7+ 0# '1',7%*% *+@#;%,"30%  !+"*+#,+,"(# =+"/% (**% ;%,0 ";% "". (# '!+,,%# %# %V%, 7+ %
30% /+  1#+*"30% 2&(2&%  % /!+"*+#,+,"(# '% (02/% 7+ /+  1#+*"30%  % % M+*2 %R,%&#%.
2&( 0"'+#,  %' 2M;%#(*7%#%'  % &;%'(#+#% /(&'30% /%'  %0R  1#+*"30%' ('"//%#, 7+ /+ *K%*%
=&;%30%#% H54^. 5I:℄8 Y". (# '!+,,%# 7+ (?,%#"&  %' 2M;%#(*7%#%'  % &;%'(#+#% ;%@+/%*%#,.
20"'30% /+ ',&0,0&%  %' ;%30+,"(#' %', /+ *K%*%8 E+0= 30!"/ #!1 + 2+'  +#' #(,&% +'  %
M+*2 *+@#;%,"30% %R,%&#%. %, /% (02/+@% %#,&% /!+"*+#,+,"(# %, /+ 2+&,"%  1#+*"30%  0
(0&+#, L('%2M'(# '% =+", # $ /+ 2&;%'%#%  0 ,%&*% '2"#C(&?",%  +#' /% 2(#,  % /+ 6(#,"(#
0#"30%*%#,8

_\



 !"#$%&&%'%(") *( +,!""%(- .! % 0#,.! -% 1!23&%+ *#4&!5%+ 6  7 +*2" !++*28%% #(%
-9(!'20#% $8%-#2"% -% &,!2'!("!"2*() 4#2+0#,!&*$+ %""% -%$(2.%$% %+" "$.%+ $252-%) %" &% *#:
$!(" +#4$!*(-#"%#$ (,!#$! 0#% 4%# -,2(;#%(% +#$ %&&%< =!(+ &% !+ *("$!2$% -%+ 1*$"+
*#4&!5%+ 6 ! 7) &,!2'!("!"2*( -%>2%(" "$.%+ '*&&% $%&!"2>%'%(" .! &! $252-2"8% -% &! 4?!+%
+#4$!*(-#"$2% %" &% *#$!(" +#4$!*(-#"%#$ 4%#" &! 4%$"#$3%$ -!(+ #(% &!$5% '%+#$%<

@(A%"!(" &% ?!'4 '!5(8%"20#% %B%"21 CD EF -!(+ &%+ 8%0#!"2*(+ -% G!(-!# %" G21+?2"H
CD EIF) *( *3"2%(" *''% +9+".%'% !-2'%(+2*((8% J !

"
K! L !! C"F!" C"F" 6!! C"F +2( C#" " $!"F
K!" L "!! C"F! C" F
K!! L 6! C"F +2( C#" " $!"F

CD<EMF

!>% !# L %#&% ) " L #$ ' *.# #$ L ()&%!
 $%4$8%+%("% &! 1$8%0#%(% -,*+2&&!"2*(

4$*4$% -% &,!2'!("!"2*(< =!(+ (*"$% 8%"#-%) &% 4!$!'.%"$% $ L CN*+& ,$ F C,"#&,$ F 4%#"
O%"$% *(+2-8%$8% *''% 4%"2") 4#2+0#% &,*( 4%#" 4*+%$ ,"$#$&,$ # P- 7 *''% -!(+ &! 4&#4!$"
-%+ '!"8%$2!#Q !>% %B%" +42(:*$32"%< R(S() &% "%$'% -,!'*$"2++%'%(" . ! 8%"8% >*&*("!2:
$%'%(" *'2+ -!(+ &% +9+".%'% 4$8%8%-%(") '!2+ 4%#" O%"$% 8%>%("#%&&%'%(" $!A*#"8% +*#+ #(%
1*$'% &2(8%!$2+8%% C>*2$ T7UN℄ %" &%+ +*&#"2*(+ 2:-%++*#+F<

=!(+ &% !+ -,#( 1!23&% *#4&!5% 6  7) *( 4%#" +#44*+%$ 0#% &! *'4*+!("% %!

%+" *(+"!("% !# *#$+ -# "%'4+< R( 4*+!(" $ L P -!(+ &% +9+".%'% CD EMF) *( +#44$2'%
"*#"%+ &%+ (*(:&2(8%!$2"8%+< G% +9+".%'% .! $8%+*#-$% %+" !&*$+ %&#2 -,#( *+2&&!"%#$ 1*$8% .! -%#Q
*'4*+!("%+ *#4&8%%+) -*(" &%+ +*&#"2*(+ +,%Q4$2'%(" *''% J

!" C'F L
#% " # 

$
+2(#%'W

. " .%

$
*+#%' CD<EUF

!>%

#! L
6$

E

# $ 7
C# $ 7F! W .!

%" .! L
6$

E

.

C# $ 7F! W .!
- CD<EXF

4*#$ &! *'4*+!("% %" C'F< Y( ! -*( %Q4&22"%'%(" "%(# *'4"% -% &,!'*$"2++%'%(" 4*#$
8%$2$% &%+ +*&#"2*(+ CD EUF< Z2(+2) &! +2'4&% 4$8%+%(% -,#(% "%(+2*( *(+"!("% !#Q 3*$(%+
-,#( +9+".%'% +#4$!*(-#"%#$ *("%(!(" #(% A*("2*( [*+%4?+*( !2'!("8%% %" +!(+ %("$%
-,2(>%$+2*( 4%$'%" -% 58%(8%$%$ &! -9(!'20#% -% 4$8%%++2*( -% &,!2'!("!"2*(<

G! +25(!"#$% %Q48%$2'%("!&% -% %""% 4$8%%++2*( 4%#" +% '%+#$%$ -2$%"%'%(" +#$ &%
+#4%$*#$!(" "$!>%$+!(" &! A*("2*(< R( %B%") %( 5!$-!(" %( '8%'*2$% 0#% $ $%+"% 4%"2"
-!(+ (*"$% +9+".%'%) *( 4%#" 2(A%"%$ &,%Q4$%++2*( CD EUF *3"%(#% 4*#$ &! *'4*+!("% %"

-% &,!2'!("!"2*( -2$%"%'%(" -!(+ &! $%&!"2*( *#$!(":4?!+% CD E7F) 0#2 +,8%$2$!

/ C'F % / +2(#%'W /
#% " # 

E
+2( E#%'W

W /
. " .%

E
*+ E#%' W

.6$

N

#
7

C# " 7F! W .!
" 7

C# W 7F! W .!

$
W& %$!& CD<DPF

%" 0#2 4*$"% -*( 4&#+2%#$+ !$!"8%$2+"20#%+ -2$%"%'%(" 2++#%+ -# *#4&!5% %("$% &%+ -%#Q
+9+".%'%+< \2 &% 4$%'2%$ "%$'% (,%+" 0#,#(% $8%8%$2"#$% -% &! $%&!"2*( *#$!(":4?!+% CD E7F
&*$+0#% $  7) &% +%*(- %+" !++*28% !# -*#3&%'%(" -% 1$8%0#%(% .! 4$*Q2'2"8% -% &!
$8%+*(!(% -8%S(2% 4!$ # ' 7 -!(+ &,%Q4$%++2*( CD EXF< G% "$*2+2.%'% "%$'% -% &,%Q4$%+:
+2*( CD DPF >2%(" -2$%"%'%(" -% &,!'*$"2++%'%(") %" 4$*-#2" -%+ "%$'%+ %( 0#!-$!"#$% -%
4?!+% 4!$ $!44*$" .! &! 1$8%0#%(% -,%Q2"!"2*( #% < R(S() &% -%$(2%$ "%$'% %+" #( *#$!("
*(+"!(" %" -2++24!"21) 0#2 $*2" .! '%+#$% 0#% &,*( +,!44$*?% -% &! $8%+*(!(%< ]*''% "*#+

M^



 !" #!$%!" &'("  )!*+$!"",-( ./ /01 "'23  ! +$!%,!$ ")'%+ ,4!(# 5'  ' $6!"-('(!8  ' %!"2$!
&!  )2( &)!(#$! !2* "2Æ# 5' "':-,$ ;2!  ! "<"#5!%! "2=,# 2(! $6!"-('(! 3!$$-%'>(6!#,;2! &2!
'2 -2+ '>! !(#$! &<('%,;2! "2+$'-(&2#$,! !# 3!$$-%'>(6!#,;2!?

@'("  ! '" -(#$',$! &)2( 3-$# -2+ '>! A  B8 -( ")'##!(& 5' ,(C2!(!$ !(-$! + 2"
 ' &<('%,;2! %'>(6!#,;2!? @'(" ! '"8 -( +!2# $6!6!$,$!  ! "<"#5!%! ./ DE1 "-2"  ' 3-$%!
",%+ ,46!! 

F! G !A!! ." 1 ",( .#" ! $!"1
F!! G A! ."1 ",( .#" ! $!"1

./?/B1

' -$" ;2! %" !"# 2(! -("#'(#! :,"H5'H:," &2 #!%+"? I,!( ;2! (-(H ,(6!',$!8 -( +!2# #-2H
J-2$" 6!$,$!  !" "- 2#,-(" &! ! "<"#5!%! "-2"  ' 3-$%!8 &'("  '  ,%,#! &)2( '%-$#,""!%!(#
(6!> ,>!'= ! K!""""#

""""$
! .&1 G ",(

%
A

#
.B! -" ##&1

&

!! .&1 G -"

%
A

#
.B! -" ##&1

& ./?/D1

;2, $!+$6!"!(#!(# &!" -",  '#,-(" 5'  ' 3$6!;2!(! ## &!  )',%'(#'#,-( &'("  ! + '( !" G 0?
L-2#!3-,"8  -$";2! A'# ( )'D8 ! (! "-(# + 2" "!2 !%!(# &!" -",  '#,-(" ;2, '++'$',""!(#8
%'," 2( $!(:!$"!%!(# #-#' &!  )',%'(#'#,-(8 ;2, +'""! &!  ' +-",#,-( !! G B 5'  ' +-",#,-(
!! G !B? M2$,!2"!%!(#8 !" "- 2#,-(" (! &6!$,:!(# +'" &)!N!# &! "!2, =$2#' +-2$ 2( #! 
$!(:!$"!%!(# &!  )',%'(#'#,-(8 %'," + 2#O-# 2(! #$'(",#,-( &-2! !(#$! 6!#'#" (-(H$!(:!$"6!"
!# 6!#'#" $!(:!$"6!"8 ' -$" ;2)2( "!2, !"# '##!(&2 +-2$ 2( #! +P6!(-%5!(! &'("  !" "<"#5!%!"
%,$-%'>(6!#,;2!" QBRS8 BRT8 BRE℄? V-#-(" 6!>' !%!(# ;2! &'(" ! '"8 '22(! ",>('#2$!
()!"# '##!(&2 &'("  ! "2+!$-2$'(#8 +2,";2!  !" "- 2#,-(" ./ /D1 (! +$!((!(# +'" !( -%+#!
 )6!:- 2#,-( &!  ' -%+-"'(#! %" ;2, !"#  ' "!2 ! 5' '++'$'OW#$! &'("  ' $! '#,-( -2$'(#H
+P'"! ./ DB1?

X-2$ :6!$,4!$  )'++$-P! ",%+ ,4'#$,! ;2! (-2" ':-(" 2#, ,"6!! #-2# '2  -(> &! !##!
"!#,-(8 (-2" ':-(" 6!>' !%!(# 6!#2&,6!  ! "<"#5!%! ./ DE1 (2%6!$,;2!%!(#? X-2$ ! '8 (-2"
()':-(" 3',# '22(! '++$-*,%'#,-( "2$ $ -2 *? Y!" $6!"2 #'#" &! !##! '(' <"! (2%6!$,;2!
"-(# $!+$6!"!(#6!" "2$  ' 4>2$! /?Z? [( :-,# ' -$" ;2!  ! '"  ,%,#! A  B .6\;?./ /D11 !"#
=,!( :6!$,46!? ]2$#-2#8 -( :6!$,4! ;2!  ! '" >6!(6!$' ()!"# !( 3',# ;2)2(! "2+!$+-",#,-( + 2"
-2 %-,(" -%+ !*! &!" &!2* %-2:!%!(#" &! +$6!!"",-( .6\;?./ DR11 !# &! $!(:!$"!%!(#
.6\;?./ /D11? Y)',%'(#'#,-( +!2# &-( O!#$! -%+ 5!#!%!(# %'(,+2 6!! +'$  ' ",%+ ! '#,-(
&)2(! #!(",-( -("#'(#! '++ ,;26!! 5' 2(! J-(#,-( ^-"!+P"-( &-(#  ! +-(# !"# -("#,#26!
&)2( %6!#' 3!$$-%'>(6!#,;2! "'(" !(#$! &),(:!$",-(?

 !" #$%'()*$%

M!##! &!$(,5!$! +'$#,! 6!#',# &6!:- 2! '2* !N!#"  ,6!" 5'  )'="!(! &! !(#$! &),(:!$",-(
&'("  !" -%+-"6!" "2+$'-(&2#!2$"? @'(" !" "<"#5!%!"8  )'++'$,!%!(# &! M--+!$ !"#
,(C2!(6! +'$  ' +$6!"!(! &)2(! ,(#!$'#,-( "+,(H-$=,#!? Y)!N!# "+,(H-$=,#! !"# 2( #!$%!
>6!(6!$,;2! $!>$-2+'(# 2(! >$'(&! :'$,6!#6! &! 3-$%!" &),(#!$'#,-(" &,N6!$!(#!"8 &-(('(#  ,!2
5' &!" %-&,4'#,-(" '""!_ :'$,6!!" &!  ' "#$2#2$! &! ='(&!? [( ")!"# -(!(#$6! ,, "2$ 2(!
,(#!$'#,-( &! #<+! `'"P='8 =,!( '&'+#6!! '2* +$-= 5!%!" "'(" !(#$! &),(:!$",-(? @'(" !

  ! "#$%& '() )*+,%$*!) #!#+-%$.,() (/$)%(!% 0*,1 +( #) #3( #4*1%$))(4(!%& 4#$) (++() )*!% 15((++(4(!%
6*11$7+() (% '5(%1,$)(!% +# )$40+$$%5( '() )*+,%$*!) 89 9:; <

EE



 !"# $#%&  !"#$%& !'()&*+,'& -' %$%./&(& -0)&,'".+1!% 23 4567"6 8&!9&*%&(&!. -& ! %&#1! #0&:;
<*&%%+1! "!"#$.+,'& 2)=,723 346 2.*"+. <1+!.+##)&6 &. !'()&*+,'& 2.*"+. <#&+!67 >! 91+. -1! ,'& #"
#+(+.& "!"#$.+,'& &%. .*/&% @+&! -)&A!+& <1'* & <*1@#/&(&7 B&% "'.*&% 1'*@&% *&<*)&%&!.&!. #&%
.*"C&.1+*&% -& #0"+("!.".+1!  2"6 -"!% #&% <#"!% 2#!$# 6 <1'* #&% 1'*@&% @D &. -D &. -"!%
#& <#"! 2#"$#!6 <1'* #&% -&': -&*!+/&*&% 1'*@&%7 B" 1'*@& @ *&<*)&%&!.& #& "% %1'% E1*. "(1*;
.+%%&(&!.D ,'+ 1**&%<1!- F#1@"#&(&!. "' "% %.".+,'& )&.'-+)& -&<'+% #0&:<*&%%+1! 23 4367 B&%
1'*@&%  &. - (1!.*&!. ,'& #" -$!"(+,'& )&91#'&!. ,'"!.+.".+9&(&!. <&' #1*%,'& #01! G"!F& #&
<"*"(/&.*& % <1'* -& E"+@#&% "(1*.+%%&(&!.7 B&% 1'*@&% & &. E (1!.*&!. ,'& #01! <&'. "..&+!-*&
#0)&.". -& *&!9&*%&(&!. %"!% 9)&*+A&* #0&H&. -& %&'+# I&' ( )&4 <*)&-+. -&<'+% #&% &:<*&%%+1! 23 346D
("+% %+(<#&(&!. &! G"!F&"!. #& <"*"(/&.*& % /" *&#".+9&(&!. E1*. "(1*.+%%&(&!.7

 !



!"# $! "%&'%'&( )( *!+)( ,!&!*-$./'( )' 0!1 )23($(%&-+" $.*&(" "( ".+)( (+ )('4 "-'"5
*!+)(" )3(!$3(("6 7,&8(" ).!0-+!$."!%.-+ )' %(&9( )2.+%(&!%.-+ :!";*!# (%%( "%&'%'&( )(
*!+)( "( -9,-&%( -99( )('4 +-'<($$(" "-'"5*!+)(" /'. +( "-+% ,$'" ,!&!*-$./'(" =<-.&
>.06?6@A# ;!'+( &($!%.<( 8! '+( ,&-B(%.-+ )' ",.+ ).C3(&(+%(6

7.+".# )!+" $(" "D"%8(9(" "!+" (+%&( )2.+<(&".-+# $2!,,!&.(9(+% )( E--,(& "( F(&! )(
F!G-+ ,&.<.$3(0.3(( !' "(.+ )( ;!'+( )( (" "-'"5*!+)("6 H3(!+9-.+"# )' F!.% )( $2.+%(&!%.-+
",.+5-&*.%(# $( ",.+ +2("% ,$'" '+ *-+ +-9*&( /'!+%./'(6 E($! ".0+.I( ,&!%./'(9(+% /'( $(
,!&!98(%&( )2-&)&( "',&!-+)'%('& <! "( -9,-&%(& -99( '+( "',(&,-".%.-+ )(" )('4
3(%!%"# !&!%3(&."3(( ,!& $(" F-&9(" ".+0'$(% (% %&.,$(% )( $! ,!&%.( ",.+-&.($$( )( $! F-+%.-+
)2-+)( )' -+)(+"!%6 J(" "D"%8(9(" "',&!-+)'%('&" "!+" (+%&( )2.+<(&".-+ -+% )-+
-99( ,&(9.8(&( ,!&%.'$!&.%3( )( ,-""3()(& '+ ,!&!98(%&( )2-&)&( 8! )('4 -9,-"!+%("#
$2'+( ".+0'$(%  K L# $2!'%&( %&.,$(%  K @6

M&# (%%( "',(&,-".%.-+ )( )('4 F-+%.-+" )2-+)(" .9,-"( )( ,&(+)&( (+ -9,%( -&5
&(%(9(+% )( +-'<(!'4 (C(%"# %-'" $.3(" 8! $2!,,!&.%.-+ )2.+<!&.!+%" )( J.F";.%1 )!+" $("
)3(<($-,,(9(+%" )( %D,( N.+1*'&05J!+)!' )( $! "',!&-+)'%.<.%3(6 O. $! F-&9( (4!%( )(
(" .+<!&.!+%" )( J.F";.%1 )3(,(+) ,&-F-+)3(9(+% )(" ,&-,&.3(%3(" )( "D93(%&.( )' 9!%3(&.!'4
-+".)3(&3(# ($$( "( 9(%%(+% %-'%(" "-'" $! F-&9( )( %(&9(" )3(&.<!%.F" (+ 0&!).(+% )' ,!5
&!98(%&( )2-&)&(# "-'" $! F-&9( P P ! P  P6 E(%%( F-&9( )-++( !$-&" )(" -9,-&5
%(9(+%" %D,./'(" !""-.3(" 8! $2!*"(+( )( (+%&( )2.+<(&".-+6 Q+ %-'% ,&(9.(& $.('# ($$("
,(&9(%%(+% $! ,&3("(+( )2(C(%" 9!0+3(%-53($(%&./'("# ,-'& $("/'($" '+ ;!9, 9!0+3(%./'(
.+R'(+( $(" (C(%" 3($(%&./'(" (%  !#$ #%&'6 J(" .+<!&.!+%" )( J.F";.%1 &3((+% 3(0!$(9(+%
)(" -9,-&%(9(+%" .+%(&F3(&(+%.($" +-'<(!'4 )!+" $(" ;3(%3(&-B-+%.-+"6

S( ,$'"# !""-.(& '+ ;!9, 9!0+3(%./'( !' "D"%8(9( &3(3( )(" .+<!&.!+%" )( J.F";.%1
.+%&.+"8(/'(" /'. -+"(&<(+% '+ -9,-&%(9(+% .+%(&F3(&(+%.($6 J2(C(% )( ( %D,( )2.+<!&.!+%
)( J.F";.%1 "( 9!%3(&.!$."( )( F!G-+ "'&,&(+!+%( ". $2-+ -+".)8(&( '+( B-+%.-+ T-"(,;"-+
)-+% $( ,-+% F(&&-9!0+3(%./'( +( ,&3("(+%( ,!" )( (+%&( )2.+<(&".-+ => !"!A6 M+ ! !.+". <'
!' ,!&!0&!,;( ?6U /'( $! &($!%.-+ -'&!+%5,;!"( )( (%%( B-+%.-+ T-"(,;"-+ "23(&.<!.%
"-'" $! F-&9( 03(+3(&./'( ! K ! ".+ ="! "#A# -8' "# ("% '+ )3(!$!0( )( ,;!"( '+./'(9(+%
!""-.3( !' -',$!0( (+%&( $2(C(% ",.+5-&*.%( (% $2!.9!+%!%.-+ )( $! B-+%.-+6

H-'" !<-+" !$-&" !$'$3( $2(C(% )2'+ -'&!+% T-"(,;"-+ "'& $! )D+!9./'( )( $2!.9!+5
%!%.-+ )' ,-+% F(&&-9!0+3(%./'(6 Q+ ,!&%.'$.(&# -+ ! <' !' ,!&!0&!,;( ?6? /'2.$ (4."%!.%
)('4 %D,(" )( &3(0.9(" )D+!9./'(" /'( $2-+ ,('4 %&!.%(& !+!$D%./'(9(+%6

J( ,&(9.(& &3(0.9( -&&(",-+) 8! '+ F!.*$( -',$!0( (+%&( $! )D+!9./'( )( $2!.9!+%!%.-+
(% $! )D+!9./'( )2-".$$!%.-+ )' -'&!+% T-"(,;"-+6 E( &3(0.9( ("% !$-&" !&!%3(&."3( ,!&
$! +-%.-+ )( &3("-+!+( 9!0+3(%./'(# )!+" $!/'($$( $2!.9!+%!%.-+ "'*.% '+ 9-'<(9(+% )(
,&3(("".-+ !'%-'& )( "-+ !4( )2!.9!+%!%.-+ F!.$(6 E( "D"%8(9( ("% )-+ 3(/'.<!$(+% 8! '+
"D"%8(9( 9!0+3(%./'( "'& $(/'($ -+ !,,$./'( '+ ;!9, 9!0+3(%./'( (4%(&+( (% -".$$!+%6
O!'F /'(# )!+" $( !" )2'+( B-+%.-+ OV> !"!VO# 2("% $2!,,$.!%.-+ )2'+( ".9,$( %(+".-+
-+"%!+%( /'. .+)'.% '+ "',(&-'&!+% -".$$!+%6 Q% 2("% ( -'&!+% -".$$!+% "('$ /'. <.(+%
&3((& $! )D+!9./'( )( $2!.9!+%!%.-+6 O. $! )D+!9./'( )( $2!.9!+%!%.-+ ("% ,(&%'&*3(( ,!&
$! ,&3("(+( )2'+ "',(&-'&!+%# $! &($!%.-+ -'&!+%5,;!"( "( %&-'<( (+ &(%-'& ,(&%'&*3((
,!& $( -',$!0( )(" )('4 )D+!9./'(" )2!.9!+%!%.-+ (% )' "',(&-'&!+%6 7.+".# ( &3(0.9(
)( F!.*$( -',$!0( "( !&!%3(&."( ,!& '+( &3(,-+"( (+ -'&!+% )( $! B-+%.-+ )!+" $!/'($$(
)(" ;!&9-+./'(" )2-&)&( "',3(&.('& ".+ U"# 6666 <.(++(+% "2!B-'%(& 8! $! &($!%.-+ -'&!+%5
,;!"( -+<(+%.-++($$( ".+" $-&"/'( $! F&3(/'(+( )2-".$$!%.-+ )( T-"(,;"-+ "2!,,&-;( )(
$! F&3(/'(+( ,&-,&( )( $2!.9!+%!%.-+6 S( ,$'"# )(" %(&9(" (+ /'!)&!%'&( )( ,;!"( -" U"
<.(++(+% 3(0!$(9(+% ".0+(& $2!,,&-;( )( $! &3("-+!+( 9!0+3(%./'(6 Q+I+# '+( ,!&%.( )'
"',(&-'&!+% ("% -+<(&%.( (+ -'&!+% )."".,!%.F $-&"/'( $2-+ "2!,,&-;( )( (%%( &3("-+!+(6
J( -',$!0( (+%&( $(" )D+!9./'(" 9!0+3(%./'( (% "',&!-+)'%&.( ,-'&&!.% )-+ W(%&( !""(1

XY



 !#$%&%'( #)%'(#*!+$% )!', )%, -&.-,/%,  %00-&!1'/%(#23%, ,!', %'(0% )4#'5%0,#-'6
7% ,%-') 0/%1#&% %,( !0!(/%0#,/% .!0 3'  -0( -3.$!1% %'(0% $%, )%38 )9'!&#23%,6

:!', % !,; $%, /%23!(#-', )% $! )9'!&#23% &!1'/%(#23% 0%,(%'( '-'<$#'/%!#0%,; &!#, -'
.%3( 23!') &=%&% (0-35%0 3'% ,-$3(#-' )!', 3' !, $#&#(%6 >%((% ,-$3(#-' .0/%)#( !$-0,
23% .-30 )%, -3.$!1%, ,3Æ,!&&%'( #&.-0(!'(; $4!#&!'(!(#-' ,% 0%(-30'% ,-3, $4!(#-'
)3 ,3.%0-30!'(6 @' 23%$23% ,-0(%; $4!#&!'(!(#-' )%5#%'( (0A%, &-$$% .!0 0!..-0( A! $!
)#B/%0%'% )% .C!,% ,3.0!-')3(0#% 23# 0%,(% 0#1#)%6 D!#0% -,#$$%0 $! .C!,%  !#( )-'
-,#$$%0 $4!#&!'(!(#-' ,!', -'(0!#'(%6 :3  !#( )% $! $#&#(% 3(#$#,/%% .-30 -+(%'#0 %, ,-$3(#-',
!'!$9(#23%,; '-3, '4!5-', .!, .3 .0/%)#0% )% &-)#*!(#-' )% $! 0%$!(#-' -30!'(<.C!,%
.%0(30+/%% .!0 % 0%'5%0,%&%'(6

E# $%, )%38 !, $#&#(%, )43'  -0( %( )43'  !#+$% -3.$!1% )-''% $! .-,,#+#$#(/% )43' 0%'<
5%0,%&%'( )% $4!#&!'(!(#-' %( )% $! 0/%,-'!'%  %00-&!1'/%(#23%; -' ,4!((%') '!(30%$$%&%'(
A! % 23% $%, !, 1/%'/%0!38 ,-#%'( 3'% !,,-#!(#-' )% %, )%38 &-35%&%'(,6 >4%,( % 23%
$4-' ! 5/%0#*/% '3&/%0#23%&%'( %' 0/%,-$5!'( $%, /%23!(#-', )% $! )9'!&#23% &!1'/%(#23% $-0,<
234!33' %B%( '4%,( '/%1$#1/%6 74!-0) !5% $%, )%38 -&.-0(%&%', !'!$9(#23%, .0/%)#(,
%,( !$-0, (0A%, +-'; %( $!#,,% %,./%0%0 23% $% (0!5!#$ %B%(3/% !3 -30, )% %((% (CA%,% )!', $%
!)0% )%, F-'(#-', ,3.0!-')3(%30 G ,9,(A%&%, &!1'/%(#23%, ,!', %'(0% )4#'5%0,#-' '%
,-#( 2343'% .0%&#A%0% /%(!.%; %( 23% )% '-35%!38 %B%(, #&.-0(!'(, ,%0-'( %'-0% .0/%)#(,
)!', % (9.% )% ,9,(A%&%6

@' .!0(#3$#%0; $%, /%(3)%,  !#(%, F3,234A! .0/%,%'( '% ,% ,-'( .!, $!#0%&%'( .%'C/%%,
,30 $% .0-+$A%&% )3 &#8!1% )%, -&.-,!'(%, ,#'13$%( %( (0#.$%( )3 .!0!&A%(0% )4-0)0%6
:% &=%&%; -' ! 53 23% $%, '-35%!38 %B%(, #'(%0 /%0%'(#%$, /%(!#%'( )% '!(30% .30%&%'(
1/%-&/%(0#23%,; % 23# $!#,,% 3'% $!01% .$!% A! )%, .0-.-,#(#-', )% F-'(#-', )-'( $! '!(30%
1/%-&/%(0#23% )-''%0!#( )% '-35%!38 %B%(,6 E30(-3(; $% 0=-$% )%, #'(%0!(#-', ,.#'<-0+#(% ,30
$%, .0-.0#/%(/%, )% (0!',.-0( )!', $%, ,9,(A%&%, &/%,-,-.#23% ! 53 %8.$-,%0 $% '-&+0% )%
'-35%!38 -'%.(, %, )%0'#A%0%, !''/%%,6 H% .%',% %' .!0(#3$#%0 !38 #,-$!'(, (-.-$-1#23%,;
A! $4%B%( I!$$ )% ,.#'; !38 .C!,%, )% J%009 )!', $%, !''%!38 &/%(!$$#23%, -3 A! .0-8#&#(/%
)% .-#'(, )#!+-$#23%,; 666 23# ,-'( !3(!'( )% .#,(%, )% 0/%K%8#-', .%0&%((!'( )% 1/%'/%0%0 )%
'-35%!38 %B%(, %' .C9,#23% &/%,-,-.#23%6

LM



 !"$%&'!" ()*")*+,$*

 ! " #$! &'()#*&' ") $)+, #' '((' (-.',' /0*12$+("!' #', '3'(, #' ,2*! ,)+ /" ,)2+"4
$!#)(*5*(&'6 7$), !$), ,$11', $!'!(+&', ,)+ /0*!('+"(*$! 2"+"1"8!&'(*9)': 9)* ('!# ."
"/*8!'+ /', ,2*! &'/'(+$!*9)', #"!, )!' ,')/' #*+'(*$! #0',2"': '( ,)+ /0'3'( ,2*!4$+;*(':
9)* $)2/' ' ,2*! "5' /' 2$('!(*'/ +*,("//*! #) ,<,(.'1'6 =$11' /0&'("( ,)2+"$!#)(')+
,*!8)/'( ',( #&'>!* 2"+ /" $!#'!,"(*$! #' 2"*+', #' =$$2'+ /*"!( #')? &'/'(+$!, #' ,2*!
$22$,&',: */ ',( ,'!,*;/' ." /" $1;*!"*,$! #', '3'(, @''1"! '( ,2*!4$+;*('6

 ! " "*!,* 5) #"!, /" 2+'1*.'+' 2"+(*' 9)0)! '3'( 2"+"1"8!&'(*9)' *12$+("!( *!#)*4
,"*( )!' $,*//"(*$! #) $!#'!,"( ,)2+"$!#)(')+ #"!, /0',2"'6 ='((' !$)5'//' 2-",'
,)2+"$!#)(+*' ',( $!!)' ,$), /' !$1 #' 2-",' AAB 6 C0"!*'!, (+"5")? (-&'$+*9)',
1$!(+'!( /"*+'1'!( 9)' '((' 2-",' ',( #*Æ/' ." $;,'+5'+ /$+,9)0'//' ',( '! $12&'(*(*$!
"5' #', '3'(, $+;*(")?6 E/ < " "/$+, $12&'(*(*$! '!(+' /' +&','") #0F;+*G$,$5 *!#)*( 2"+
/', '3'(, $+;*(")? '( /" 1$#)/"(*$! AAB 6 ='((' 2-",' ',( &'8"/'1'!( $!!)' 2$)+ H'(+'
'?(+H'1'1'!( ,'!,*;/' ")? *12)+'(&',: 9)* /" #&'(+)*,'!( +"2*#'1'!(6 ='((' '?(+H'1' I+"8*/*(&'
'?2/*9)' ,"!, #$)(' /0";,'!' #0$;,'+5"(*$! #' /" 2-",' AAB #"!, /', ,<,(.'1', ,)2+"4
$!#)(')+, +&'2'+($+*&', J),9)0." 2+&','!(6 K$)('I$*,: 1H'1' ,* /0$! #&'$)5+"*( )! $12$,&'
,)2+"$!#)(')+ "+"(&'+*,&' 2"+ )!' 2-",' AAB : */ !0',( 2", 8"+"!(* 9)' /0$! ,")+"*(
/0*#'!(*>'+ $++'('1'!(6 L! '3'(: /" +*-',,' #0*!('+"(*$! '!(+' /', $+#+', ,)2+"$!#)4
(')+, '( 1"8!&'(*9)', ',( ('//' 9)' "+"(&'+*,'+ 2/'*!'1'!( /" 2-",' AAB ',( )!' (H"-'
"+#)'6 M$)+ #$!!'+ #', $)(*/, 2'+1'(("!( #' +&'5.'/'+ #' I"N$! /"*+' /" 2+&','!' #' '(('
2-",' AAB : !$), "5$!, &'()#*&' ") $)+, #' '((' (-.',' /', O)()"(*$!, ,)2+"$!#)(+*',
." 2+$?*1*(&' #' /" (+"!,*(*$! 5'+, )!' 2-",' 1$#)/&''6
7$), "5$!, 2/), ,2&'*>9)'1'!( &'()#*&' /', O)()"(*$!, 8"),,*'!!', #"!, /0&'("( !$+4

1"/6 =', O)()"(*$!, ,0&'()#*'!( ." /0"*#' #0)!' I$!(*$!!'//' #' P*!Q;)+84B"!#") 1$#*>&''
2$)+ ('!*+ $12(' #', '3'(, 2"+"1"8!&'(*9)',6  +: '((' I$!(*$!!'//' I"*( "22"+"HR(+' #'
!$)5'")? ('+1',: $++',2$!#"!( ")? #&'+*5&'', ,2"(*"/', #0$+#+' ,)2&'+*')+,6  ! 2')( "/$+,
&'+*+' /' ,2'(+' #', O)()"(*$!, ,$), /" I$+1'   S ! T "# T $#!6 =' ,$!( ', #&'+*5&'',
#0$+#+', ,)2&'+*')+,: 2+$2$+(*$!!'//', ." $#!: 9)* *!#)*,'!( #', $12$+('1'!(, ,2&'*>9)',
#', O)()"(*$!,6 L! '3'(: /" 2-",' AAB "22"+"HR( /$+,9)' /' $'Æ*'!( " -"!8' #' ,*8!':
#$!!"!( !"*,,"!' ." /" 1$#)/"(*$! 2+$2+'1'!( #*('6 F*!,*: ("!( 9)' " +',(' 2$,*(*I: /' ('+1'
$#! !0',( 2", !&'',,"*+': '( /' ,2'(+' #', O)()"(*$!, ,' +&'&'+*( ,*12/'1'!(   S !T "# 6
 ! +'(+$)5' "/$+, /' $12$+('1'!( ",,$*&' ")? ,)2+"$!#)(')+, ,"!, -"12 #0&'-"!8'
U", V=WX6 B$+,9)' /' $'Æ*'!( " #'5*'!( !&'8"(*I: */ I")( 2+'!#+' '! $12(' /' ('+1' $6
=$11' $! /0" #&'1$!(+&' ") $)+, #' ' 1"!),+*(: /', O)()"(*$!, #' /" -"/')+ ,2&'*>9)':
#' /0"*1"!("(*$! '( #' /" 2"+"$!#)(*5*(&' 2$+('!( "/$+, /', 1"+9)', #' /" (+"!,*(*$! 5'+,
)! &'("( AAB 6 L! 2"+(*)/*'+: /', '?2$,"!(, 8"),,*'!, ,$!( +"#*"/'1'!( #*3&'+'!(, ." 2+$?*4
1*(&' #0)! ,<,(.'1' AAB '! $12"+"*,$! #) ", ." 2+$?*1*(&' #0)! ,<,(.'1' V=W6 =$11'
', '?2$,"!(, 8"),,*'!, #&'+*5'!( /" I"N$! #$!( /', O)()"(*$!, 5$!( #*5'+8'+ ." /" (+"!4
,*(*$! #' 2-",': */ ',( +'/"(*5'1'!( I"*/' #' /', $;,'+5'+6 E/ ',( #$! &'8"/'1'!( I"*/' #'
,"5$*+ 5'+, 9)'/ &'("( ,)2+"$!#)(')+ UAAB $) V=WX (+"!,*(' /' ,<,(.'1'6

YZ



 ! "# $%!&'((#)#(* #+#*-.# !/0#&&-& '$$#&1'(0 1%$2%!*#)#(* %- %& !&'*$'1#3 "#& %&
1"-& $.#%"!&*#& 0#& &4&*5#)#& %(!&'*$'1#& 0#)%(0#(* -( *$%!*#)#(* 1%$*!-"!#$6 7!(&!3 "'$&8-#
"9'( 1$#(0 '$$#*#)#(* #( ')1*# "9%(!&'*$'1!#3 "#& #:1'&%(*& ;%-&&!#(& 0%(& "#& 0#-: %&
<= #* >>?@ &'(* !0#(*!8-#&6 ?% )#&-$# 0# #& #:1'&%(*& ;%-&&!#(& (# 1#$)#* 0'( 1"-&
09!0#(*!A#$ "% 1$.#&#(# 09-(# 1B%&# >>?@ '$$#*#)#(*6

C( $#D%(B#3 0- 2%!* 0# "9%(!&'*$'1!#3 !" #&* (.#%()'!(& 1'&&!E"# 0# %$%*.#$!&#$ #**#
1B%&# !(B')';5#(# 1%$ "% )#&-$# 0# "9%(!&'*$'1!# 0# "% 1%$%'(0-*!D!*.#6 C( #+#*3 "# $%1/
1'$* 09%(!&'*$'1!# 0# "% 1%$%'(0-*!D!*.# #&* 0!$#*#)#(* !(F-#(.## 1%$ "# B%(;#)#(*
0# &!;(# 0- *#$)#  5% 1$':!)!*.# 09-(# 1B%&# >>?@6 G" #&* 0'( #('$# 1'&&!E"#3 #(
)#&-$%(* &!)1"#)#(* "#& F-*-%*!'(& 0# "% 1%$%'(0-*!D!*.# "# "'(; 0# 0#-: 0!$#*!'(&
0!+.#$#(*#&3 0# %$%*.#$!&#$ "% *$%(&!*!'( D#$& -( .#*%* >>?@6 H%(& "# %& 09-( &4&*5#)#
8-%&!/E!0!)#(&!'((#"3 !" #&* .#;%"#)#(* 1'&&!E"# 09%11"!8-#$ -( B%)1 )%;(.#*!8-# #:*#$(#
0%(& "# 1"%( &-1$%'(0-*#-$6 =# B%)1 % %"'$& *#(0%(# 5% 2%D'$!&#$ -(# 0!$#*!'( 0-
D#*#-$ 0# "% )'0-"%*!'( >>?@3 )'0!A%(* %!(&! "9%(!&'*$'1!# 0- &4&*5#)#6 H%(& # %&3 "#
$%11'$* 09%(!&'*$'1!# 0# "% 1%$%'(0-*!D!*.# %-;)#(*# 5% "% *$%(&!*!'(6 =# ')1'$*#)#(*
#&* %$%*.#$!&*!8-# 0# "% 1$.#&#(# 09-( .#*%* >>?@6

?# ')1'$*#)#(* 0# "9%!)%(*%*!'( &# )'0!A# .#;%"#)#(* 0$%&*!8-#)#(* 5% 1$':!)!*.#
09-(# 1B%&# >>?@6 7!(&!3 '( % 1- 0.#)'(*$#$ 8-# "#& F-*-%*!'(& 0# "9%!)%(*%*!'( 1$.#&#(/
*%!#(* -( ')1'$*#)#(* *'-* 5% 2%!* $.#D.#"%*#-$ 0# "% 1B%&# >>?@ I J6KL6 H%(& "# %&
!&'*$'1#3 "#& F-*-%*!'(& 0# "9%!)%(*%*!'( &#$'(* 1%$%)%;(.#*!8-#& 1'-$ "#& &4&*5#)#& E!0!/
)#(&!'((#"3 %"'$& 8-9#""#& 0!&1%$%!&&#(* 0%(& "# %& *$!0!)#(&!'((#"6 H%(& "# %& %(!&'*$'1#3
"# ')1'$*#)#(* 0# "9%!)%(*%*!'( 0.#1#(0 0#& 1%$%)5#*$#& $!&*%""';$%1B!8-#& 0- ')/
1'&.# .#*-0!.#6 @( % !""-&*$.# #& ')1'$*#)#(*& 0%(& "# %0$# 09-(# &4).#*$!# *.#*$%;'(%"#3
E!#( %0%1*.## %- %& 0- ')1'&.# =#='G( 6 H%(& #**# &4).#*$!#3 '( %11"!8-# "# B%)1
)%;(.#*!8-# "# "'(; 0# "9%:# !3 1$!& 1#$1#(0!-"%!$#)#(* %- 1"%( 0# E%&#6 H%(& # %&3 !"
#:!&*# #&&#(*!#""#)#(* 0#-: &.#(%$!! 0# B%)1 )'4#(3 8-! &# 0!&*!(;-#(* 1%$ "% ')1.#*!*!'(
#(*$# "# (!D#%- 0# ?%(0%- #* "% )'0-"%*!'( >>?@6  '!* "% )'0-"%*!'( #&* )%:!)%"# "#
"'(; 0- B%)1 )%;(.#*!8-# %11"!8-.# %"'$& 8-# "# (!D#%- 0# ?%(0%- #&* *'-M'-$& " N O3 &'!*
!" 4 % ')1.#*!*!'( #(*$# "# (!D#%- 0# ?%(0%- "# 1"-& .#"#D.# #* "% )'0-"%*!'( >>?@6 @( %
0.#)'(*$.# 8-# #& 0#-: &.#(%$!! 1'-D%!#(* P#*$# 0!&*!(;-.#& #( *#$)# 0# F-*-%*!'(& 0# "9%!/
)%(*%*!'(6 7!(&!3 0%(& "# 1$#)!#$ %& 09-( (!D#%- 0# ?%(0%- " N O3 "#& F-*-%*!'(& &'(*
#:*$P#)#)#(* $.#0-!*#&6 H%(& "# &#'(0 %& 0# "% ')1.#*!*!'( #(*$# "#& (!D#%-: 0# ?%(0%- #*
"% )'0-"%*!'(3 "9%!)%(*%*!'( '&!""# #(*$# 0#& $.#1'(&#& 0!%)%;(.#*!8-# #* 1%$%)%;(.#*!8-#6
=#& 0#-: ')1'$*#)#(*& I%**.#(-%*!'( '- '&!""%*!'( 0!%Q1%$%L &'(* %$%*.#$!&*!8-#& 0#&
1B%&#& >>?@3 1'-$ "#&8-#""#& 09!)1'$*%(*& #+#*& 1%$%)%;(.#*!8-#& #(*$#(* #( M#-6

7!(&!3 )P#)# &! "#& #:1'&%(*& ;%-&&!#(& 0#& F-*-%*!'(& 5% 1$':!)!*.# 09-(# 1B%&# >>?@
%(!&'*$'1# &'(* "#& )P#)#& 8-95% 1$':!)!*.# 09-(# 1B%&# <= 3 "% )#&-$# 0- $%11'$* 09%(!/
&'*$'1!# 0# "% 1%$%'(0-*!D!*.# '- "% )#&-$# 0#& F-*-%*!'(& 0# "9%!)%(*%*!'( 1#-D#(*
#('$# &#$D!$ 0# $.#D.#"%*#-$& 5% #**# 1B%&# >>?@6

C(A(3 !" #:!&*# -( 0#$(!#$ $.#;!)# 8-! 1#-* P#*$# .#*-0!.# 5% "9%!0# 0- &1#*$# 0# F-*-%*!'(
>>?@6 C( #+#*3 "'$&8-#  ! O3 "# &1#*$# 0#& F-*-%*!'(& 0#D!#(* # N $ R %&!6 =#
&1#*$# (9#:!&*# 8-95% 1$':!)!*.# 0- 1'!(* *$!$!*!8-# 0.#A(! 1%$  N O I>!;6J6JL6 H- 2%!*
0# "% 1$.#&#(# 0#& *#$)#& %&! -(!8-#)#(*3 "#& F-*-%*!'(& 0# "% B%"#-$ &1.#!A8-#3 0#
"9%!)%(*%*!'( #* 0# "% 1%$%'(0-*!D!*.# %-$'(* -( ')1'$*#)#(* 1%$*!-"!#$6 ?9.#*-0# 0#&
#:1'&%(*& ;%-&&!#(& $.#D5#"# 0'( 0# 2%S'( "%!$# "% 1$.#&#(# 0# "% 1B%&# >>?@6

G" (94 % 0'( 1"-& -( )%!& *$'!& $.#;!)#& 0# F-*-%*!'(& %&&'!.#& 5% "% 1$.#&#(# 09-(#
1B%&# >>?@6 H# 1"-&3 #& *$'!& $.#;!)#& &'(* "%!$#)#(* 0!&*!(*& &-$ "# 0!%;$%))# 0#
1B%&#3 "#& 0#-: $.#;!)#& >>?@ #* <= #(%0$%(* "# $.#;!)# *$!$!*!8-#6 .C*-0!#$ #:1.#$!)#(/
*%"#)#(* "#& F-*-%*!'(& &-1$%'(0-*$!#& 5% 1$':!)!*.# 0# "% 1B%&# >>?@ 1'-$$%!* %!(&!

TU



 !"#! $% &'%(!)*# +) %",+" -%.!+# /,+# 01!"!#-*)!# 2* !""! /4%2! !2" /#1!2!)"! ,+ ),) 0%)2
&!2 -%"1!#*%+5 /#,/,21!26

71!!--!)"8 &!2 /4%2!2 99:; ,)" 2+2*"1! 0'*-/,#"%)"2 "#%(%+58 %(! &% 01!,+(!#"! 0!2
<%= >!#-*,)*?+!2 +&"#%@>#,*026 A* &% /#1!2!)! 0'+)! "!&&! /4%2! !2" !),#! 01!B%""+! 0%)2 &%
,--+)%+"1! 0!2 <%= +&"#%@>#,*028 &'1!"+0! 0!2 C+"+%"*,)2 /,+##%*" 2'%(1!#!# 0'+)! <#%)0!
%*0!8 /+*2?+! !2 <%= 2,)" 2+//,21!2 *2,"#,/!26

:!2 0!+5 0!#)*$!#!2 /%#"*!2 1!"%*!)" 01!0*1!!2 %+5 /41!),-$!)!2 0! ,41!#!)! -,0*D1!2 /%#
&% /#1!2!)! 0'!E!" 0! 2/*)6 F) !E!"8 &% ),"*,) 0! -,0+&%"*,) 0+ ,)0!)2%"8 ?+* 0,))!
&*!+ %+5 /4%2!2 99:; 0%)2 &!2 2+/#%,)0+"!+#2 !) (,&+-! % 2% ,)"#!/%#"*! !) "!#-!
0'!E!" 0! /#,5*-*"1!6 :$% !),#!8 '!2" &! 4%-/ 0'1!4%)<! /#1!2!)" 0%)2 +) >!##,-%<)1!"*?+!
,)D)1! !)"#! 0!+5 2+/#%,)0+"!+#2 ?+* %<*" 2+# &% #*<*0*"1! 0! &% /4%2! 2+/#%,)0+"#*!6
G*)2*8 0! ),-B#!+2!2 /#,/#*1!"1!2 2+/#%,)0+"#*!2 2! -!""!)" $% ,2*&&!# !) >,)"*,) 0! &%
&,)<+!+# 0+ /,)" >!##,-%<)1!"*?+! ,+ 0+ 4%-/ 0'1!4%)<!6 H'!2" ),"%--!)" &! %2 /,+#
&! 2+/!#,+#%)" "#%(!#2%)" &'41!"1!#,.,)"*,)8 0,))%)" &*!+ $% &% /4%2!  8 /,+# &%?+!&&! &%
0*E1!#!)! 0! /4%2! !)"#! &!2 0!+5 1!&!"#,0!2 2+/#%,)0+"#*! 2! 01!%&! 0!  6

F) /%#"*+&*!#8 ,) % 4!#41! 0+#%)" &!2 0!+5 0!#)*$!#!2 %))1!!2 0! !""! "4$!2! $% -!""#!
!) 1!(*0!)! ! ?+! &',) % ),--1! 0!2 /4%2!2 ! 0%)2 ! -%)+2#*" I(,*# /%#%<#%/4! J6K6LM6
H! <!)#! 0! /4%2! ! *)0+*#%*" 0!2 #!&%"*,)2 ,+#%)"@/4%2! 0! &% >,#-! " N " 2*) I! ! M8
,+(#%)" +) ),+(!%+ 4%-/ 0'1!"+0! 0%)2 &! 0,-%*)! 0!2 .,)"*,)2 O,2!/42,)6 P%#"%)" 0!
&% 01!,+(!#"! 0!2 .,)"*,)2  0%)2 &!2 2Q2"$!-!2 AR9RA8 ,) % %&,#2 "!)"1! 0! <1!)1!#%&*2!#
!""! %//#,4! $% 0!2 2Q2"$!-!2 ,$+ &! 01!%&%<! 0! /4%2! ! )! 2!#%*" /%2 2!+&!-!)" S ,+
 8 -%*2 /,+##%*" /#!)0#! &'!)2!-B&! 0!2 (%&!+#2 *)"!#-1!0*%*#!26 P,+# 2! >%*#!8 ),+2 %(,)2
%B,#01! &!2 2Q2"$!-!2 /#1!2!)"%)" +) >,#" 4%-/ 0'1!4%)<!6

T,+2 %(,)2 ,--!)1! ! "#%(%*& /%# &'1!"+0! 0!2 2Q2"$!-!2 AR9RA 0%)2 &! %2 B%&*2"*?+!
2,+2 >,#" 4%-/ 0'1!4%)<! I! J6KM6 H!""! &*-*"! !2" -%*)"!)%)" #1!%&*2%B&! !5/1!#*-!)"%&!@
-!)"8 <# %! %+5 /#,<#$!2 #1!!)"2 ,B"!)+2 !) "!4)*?+! 0! )%),>%B#*%"*,)6 ;) % %*)2* -*2
!) 1!(*0!)! ?+! &!2 !E!"2 0! ,41!#!)! 0%)2 &!2 .,)"*,)2 /#,/#!2 2,)" 0!2 !E!"2 $% &,)<+!
/,#"1!!8 %#%"1!#*21!2 /%# +)! 01!#,*22%)! !) &,* 0! /+*22%)!2 !) #!" !#"$8 ,$+ # #!/#1!2!)"!
&% &,)<+!+# 0! &% .,)"*,) >!##,-%<)1!"*?+! !" $ #!/#1!2!)"! &% 0*-!)2*,))%&*"1! 0+ 2Q2"$!-!6
G*)2*8 *& )'!2" /%2 )1!!22%*#! 0'%(,*# 0!2 ,##1!&%"*,)2 "#*/&!" /,+# ?+! &! 2+/!#,+#%)" 2!
/#,/%<! 2+# 0! <#%)0!2 0*2"%)!2 0%)2 &! /,)" >!##,-%<)1!"*?+!6

U! /&+28 ),+2 %(,)2 -,)"#1! ?+! &!2 2Q2"$!-!2 B%&*2"*?+!2 /#1!2!)"!)" +)! "#%)2*"*,) 0!
/4%2! IS  M *)0+*"! /%# &% "!-/1!#%"+#! I! J6K6KM6 H! /41!),-$!)! )'1!"%*" /%2 &%*#!-!)"
%22*-*&1! 0%)2 &% ,--+)%+"1! AR9RA8 !" *& 1!"%*" <1!)1!#%&!-!)" %0-*2 ?+! 2!+&2 &!2 2Q2"$!-!2
2%&!2 /,+(%*!)" /#1!2!)"!# ! <!)#! 0! "#%)2*"*,) !) "!-/1!#%"+#!6 H!""! "#%)2*"*,) !5*2"!
B!& !" B*!) 0%)2 &! %2 B%&*2"*?+!6 U! /&+28 !&&! 2! #1!%&*2! 2+# +)! /&%<! 0'1!/%*22!+# 0!
.,)"*,) 0'%+"%)" /&+2 <#%)0! ?+! &! 4%-/ 0'1!4%)<! !2" /!"*"8 !" /,+##%*" 0,)  !"#!
",+" $% >%*" ,B2!#(%B&! $% &'%(!)*#6 F)D)8 2* &% #!&%"*,) ,+#%)"@/4%2! 0!2 2Q2"$!-!2 2%&!2
!2" !22!)"*!&&!-!)" %#%"1!#*21!! /%# &% 0,))1!! 0! &% /#!-*$!#! 4%#-,)*?+!8 ,) % -,)"#1!
?+! &!2 2Q2"$!-!2 /#,/#!2 /,221!0!)" +)! /%#" ),)@)1!<&*<!%B&!2 0'4%#-,)*?+! % " J6 H!""!
/#,/#*1!"1! %//%#% V" &%*#!-!)" 0%)2 &!2 ,+#B!2 ,+#%)"@"!-/1!#%"+#! ?+! &',) % /#1!2!)"1!
%+ /%#%<#%/4! J6K6K6 H!2 ,+#B!2 )! 2'%))+&!)" .%-%*28 - !-! $% &% "#%)2*"*,) S@ *)0+*"!
/%# &% "!-/1!#%"+#!6 ;#8 !&% )! /!+"  !"#! !5/&*?+1! ?+! /%# &% /#1!2!)! 0'4%#-,)*?+!2
% " J ?+* )! 2'%))+&!)" /%2 $% !""! "#%)2*"*,)6 :!2 2Q2"$!-!2 AR9RA8 0%)2 &% &*-*"! /#,/#!8
/,+##%*!)" 0,)  !"#! 0! B,)2 1!&1!-!)"2 $% *)&+#! 0%)2 0!2 2Q2"$!-!2 ,41!#!)"28 ,$+ &',)
4!#4! $% #1!!# 0!2 0*E1!#!)!2 0! /4%2! 2%)2 /!#0#! "#,/ 0! 2+/!#,+#%)"6

H,)"*)+%)" ),"#! 1!"+0! 2+# &!2 .,)"*,)2 AR9RA8 ,) % /+ !5/#*-!# &! ,-/,#"!-!)"
0! &% 2!,)0! 4%#-,)*?+! 0%)2 &! %0#! 0!2 .,)"*,)2 0%)2 &% &*-*"! &# # '$ # #8  !"! +)

WK



 ! "#$%$ &'()*$%$+" ,-$ ./,.++-$$  .0%( #' ,$ &./" 2'%3 ,4-$2'+5$ 6 789:8 ;$ /-$5(%$
$ "  3-$(<=0$ ,$  ! "#$%$ >?@?> $" ,$ *' +."(.+ ,4. (**'"(.+ ,0 .+,$+ '"  0/ *' *.+50$0/
  8 A' 3/( $ $+ .%3"$ ,$ $""$  $.+,$ 2'/%.+(=0$ $ " +-$$  '(/$  ( *4.+ B$0" %$""/$ $+
-$B(,$+$ 0+$ 32' $ ! 8 C+ $D$"E 4$ " *$  (5+$ ,$ *'  $.+,$ 2'/%.+(=0$ =0( &'B./( $ .0
+.+ *' 3/-$ $+$ ,40+$ 32' $ ! 6 78F8G:8

H.0 'B.+ '(+ ( .)"$+0 *' /$*'"(.+ .0/'+"I32' $ 3.0/ ,$  ! "#$%$ >?@?> .#0 *$ 3.+"
&$//.%'5+-$"(=0$ $ "  033. -$ *.+5E $" '/'"-$/( -$ 3'/ 0+ &./" 2'%3 ,4-$2'+5$ $" 0+ &'()*$
,-$ ./,/$8 H. /-$ 0*"'"  .+" $+ "/#$ ).+ './, 'B$ *$ ,.++-$$ $J3-$/(%$+"'*$ /$$0(**($ 
/-$$%%$+" ,'+ $""$ *(%("$ 3'/ *$ 5/.03$ ,$ ;'%)/(,5$8

K'*2$0/$0 $%$+"E '00+$ 32' $ ! +4' 30 L$"/$ %( $ $+ -$B(,$+$E +( ,'+ *$ ',/$
,$ M.+"(.+ >?@?> 3/.3/$ E +( ,'+ *$ ',/$ ,$ M.+"(.+ %.,-$/$%%$+" ,-$ ./,.++-$$ 8
A$ ' ,(D0 (& -$"'(" =0'+" #' *0( .++0 ,$30( *.+5"$%3 E $" +$ ,.++'(" 3' +.+ 3*0 ,$
M.+"(.+ ! 8

N.0"$&.( E ,$ M.+"(.+ >?@?> '0J 5-$.%-$"/($ 3*0  0)"(*$ 3.0//'($+" /$*'+$/ *$
,-$)'"  0/ *4$J( "$+$ ,$ M.+"(.+ ! 8 O(+ (E "/#$ /-$$%%$+"E ,$ -$"0,$ $J3-$/(%$+"'*$ 
0"(*( '+" ,$ M.+"(.+ ,.0)*$ P Q " '0  $(+ ,40+$ %L$%$ )'//(#$/$ RGST℄ 3$/%$""$+" ,$
/-$$+B( '5$/ $ 3/.)*#$%$  .0 0+ M.0/ +.0B$'08 V+ 3$0" -$5'*$%$+" 3$+ $/ #' ,$  ! "#$%$ 
>?@?> ,.+" *$  03/'.+,0"$0/ 3/-$ $+"$+" ,$  !%-$"/($ $+ .+,$ #E $E 888

W'+ $""$ "2#$ $E +.0 'B.+ $+B( '5-$ ,$  ! "#$%$ .%3./"'+" 0+ 3.+" &$//.%'5+-$"(I
=0$  '+ $+"/$ ,4(+B$/ (.+ 6@!"#":8 W'+ $ ' E .+ 'M.0"$ '0J $D$" *(-$ '0 2'%3
,4-$2'+5$ 0+ $D$"  3(+I./)("$ ,$ "!3$ X' 2)'8 ;4$ " $ "!3$ ,$ M.+"(.+ =04.+" $+B(I
 '5-$ Y0Z,(+ RST℄ $" X$!+. .  ! "#$ RS[℄8 \* ' '(+ ( -$"-$ ,-$%.+"/-$ /-$$%%$+" =0$ *$ $D$" 
%'5+-$".I-$*$"/(=0$ .++0 $+ "$/%$ ,4$D$" $+ B.*0%$ 'B'($+" 0+$ .+"/$3'/"($ $+ "$/%$
,4$D$" ,$ 3/.J(%("-$ 6 F87:8 H.+  $0*$%$+" *$  ! "#$%$ >?@!"#"?> 3/-$ $+"$+" 0+ .%3./I
"$%$+" ,$ M.+"(.+ ! E %'( *$ ,-$'*'5$ ,$ 32' $ 5-$+-$/-$ $ " ,(/$"$%$+" 3/.3./"(.++$* '0
2'%3 ,4-$2'+5$8 C+ '33*(=0'+" 0+$  (%3*$ "$+ (.+ .+ "'+"$ '0J )./+$ ,40+$ M.+"(.+
>?@!"#"?>E (* $ " ,.+ 3.  ()*$ ,4'33*(=0$/ 0+$ 3$/"0/)'"(.+ . (**'+"$  0/ *4'(%'+"'"(.+8

O0 .0/ ,$ $""$ "2#$ $E +.0 'B.+ '*./ %.+"/-$ =0$ *$ $D$" %'5+-$".I-$*$"/(=0$ ,$
3/.J(%("-$ 3$/%$""'($+" ,$ 5-$+-$/$/ ".0"$ *' ,!+'%(=0$ %'5+-$"(=0$ 6 F8F:8 C+ 3'/"(0I
*($/E *$ ,$0J .%3./"$%$+" ,$ 3/-$$  (.+ $" ,$ /$".0/+$%$+" ,$ *4'(%'+"'"(.+ .+" -$"-$
3/-$,(" 8 A./ =0$ *4'(%'+"'"(.+ $ " "/.3 /(5(,$ 3'/ /'33./" #' *' 32' $ ,0 .+,$+ '"  03/'I
.+,0"$0/E  $0* *$ %.0B$%$+" ,$ 3/-$$  (.+ 3$0" L$"/$ .) $/B-$8 N.0"$&.( E $+ 2'+5$'+" *'
"$+ (.+ '33*(=0-$$ '0  ! "#$%$E .+ B'/($ *' &/-$=0$+$ ,$ *4$J("'"(.+8 V+ 3$0" '*./ '""$(+,/$
*' /-$ .+'+$ %'5+-$"(=0$8 #O 3/.J(%("-$ ,$ *' /-$ .+'+$E *' /$*'"(.+ .0/'+"I32' $ $ " *'/5$I
%$+" %.,(<-$$8 O(+ (E *' /-$ .+'+$ %'5+-$"(=0$ (+,0(" ,$ 2'/%.+(=0$  03-$/($0/$ ,'+ 
*' /$*'"(.+ .0/'+"I&/-$=0$+$8 W$ 3*0 E ,0 &'(" ,$ *' ,(  (3'"(.+ %'5+-$"(=0$E 0+$ 3'/"($
,0  03$/.0/'+" $ " .+B$/"( $+ .0/'+" ,(  (3'"(&8 K$ 0/$/ *$ .0/'+" 3$0" ,.+ L$"/$ 0+
).+ .0"(* 3.0/ B-$/(<$/ *' 3/-$ $+$ ,0 .03*'5$ %'5+-$".I-$*$"/(=0$ (+,0(" 3'/ *$ $D$" ,$
3/.J(%("-$8 A$ /$".0/+$%$+" ,$ *4'(%'+"'"(.+  4$D$"0$ =0'+" #' *0( *./ =0$ *$ .+,$+ '"
 03/'.+,0"$0/ ,$B($+" 3*0 /(5(,$ =0$ *4'(%'+"'"(.+8 \* &'0" -$5'*$%$+" =0$ *' &/-$=0$+$
,4$J("'"(.+  .("  03-$/($0/$ #' 0+$ B'*$0/  $0(* 3.0/ .) $/B$/ 0+ /$".0/+$%$+" .%3*$"8

W'+ *$ ' 5-$+-$/'* ,40+$ /(5(,("-$ ,$ *' 32' $ $" ,$ *4'(%'+"'"(.+ =0$*.+=0$E .+
+$ 3$0" 3' -$"0,($/ '+'*!"(=0$%$+" *$  ! "#$%$ >?@!"#"?> 30( =0$ *$ .03*'5$ (+"/(+ #$=0$
$+"/$ '(%'+"'"(.+ $" 32' $  03/'.+,0"/($ /$+, *$ -$=0'"(.+ '0".I.+ ( "'+"$ $" +.+I
*(+-$'(/$ 8 V+ ' ,.+ -$5'*$%$+" -$"0,(-$ +0%-$/(=0$%$+" $ "!3$ ,$ M.+"(.+8 V+ ' ".0"
,4')./, B-$/(<-$ =0$ +.  .*0"(.+ '+'*!"(=0$ -$"'($+" $+ "/#$ ).+ './, 'B$ *$ /-$ 0*"'" 
+0%-$/(=0$ 8 W$ 3*0 E ,'+ *$ ' 5-$+-$/'*E *$ %.0B$%$+" ,$ *4'(%'+"'"(.+ .//$ 3.+, #' *'
 03$/3. ("(.+ .%3*(=0-$$ ,$ ,$0J %.0B$%$+" ,$ 3/-$$  (.+ $" ,$ /$".0/+$%$+"8

[9



 !"!#$ %#&'()(#" *+( (""( -("+.( '&/$$( ($0-(1(1 .( #!)21(+$($ &00'/&"/!#$ .($ (3("$
)&4#-("!5-('("1/*+($ .( 01!6/)/"-( .&#$ '($ 7-("-(1!8!#"/!#$ $+01&!#.+"1/($9

:;





 !"#$ %$" &'()!+#!,-"

  !"#$%"&' (&*&$*+"! ,-.+#-' $* //01 *,$!'+*+"!2 !"#$%'() * !"$%&&%+ ,-."/'0.
1'("" & #$2 34.5#$2". 67 8)*+,!7 9:"';<=)7 >.??7  ! @ABBC DEBBAF7

 3"!'+!&'"+4$% &,,-!*567$'- ,-%$*+"! +! '*,"!.%8 9-,,"#$.!-*+ $!4 #"4-,$*-%8 4+5
'",4-,-4 :/: ;&!*+"!'2 !"#$%'() * !"$%&&%+ ,-."/'0. 1'("" & #$2 34.5#$2". 67
8)*+,!7 G<=)7 H.I7 8  " CJKLBL DEBBMF7

 1'+%%$*+"!' "9 #$.!-*+<$*+"! $!4 "!4&*+=+*8 +! $!+'"*,"6+ /&%4-5/-,,-%%50$,>+!5
1=7+!!+>"= '&6-,"!4&*",'2 !"#$%'() * !"$%&&%+ ,-."/'0. 1'("" & #$2 34.5#$2".
67 8)*+,!7 G<=)7 H.I7 8  # EEKLE@ DEBBNF7

 ?$.!-*+ #"#-!* #$!+6&%$*+"! @8 $ A"'-67'"! &,,-!*2 !"#$%'() * !"$%&&% #$2
34.5#$2". 67 8)*+,!7 G<=)7 H.I7 >.??7 !$% BCABBC DEBBNF7

 :&6-,"!4&*+!. (&*&$*+"!' !-$, *7- //01 67$'-2 !"#$%'() * !"$%&&%+ ,-."/'0.
1'("" & #$2 34.5#$2". 67 8)*+,!7 ,7 G<=)7 O 1'$P7 Q."7 !&$ BLECEC DEBBNF7

MA





 !"#!$%&'()!*

 !℄  ! "#$$%&'()* +))%,#  !"#$%" %&'%"()%*#+ ,(#$ -(.!(/ $%-(!)0 10 2* #$% $4*5%
67 %-%#"( "%+(+#4*% 67 '!"% )%#4-+ 4# 8%"9 -6, #%)'%"4#!"%+: %#0 ;<0 =$% "%+(+#4*%
67 '!"% )%"!"9 4# $%-(!) #%)'%"4#!"%+0 $%&' ( )*++# ,-./# 012# 3456# 075874
 ! "9 !:;<=!:;>9 )*++# !:?2 @!A!!B#

 :℄  ! "#$$%&'()* +))%,#  !"#$%" %&'%"()%*#+ ,(#$ -(.!(/ $%-(!)0 10 2* #$% $4*5%
67 %-%#"( "%+(+#4*% 67 '!"% )%#4-+ 4# 8%"9 -6, #%)'%"4#!"%+: %#0 <0 =$% /(+4''%4>
"4*% 67 #$% "%+(+#4*% 67 )%"!"90 $%&' ( )*++# ,-./# 012# 3456# 075874  ! "9
!!C=!::9 )*++# !::2 @!A!!B#

 D℄  ! "#$$%&'()* +))%,#  !"#$%" %&'%"()%*#+ ,(#$ -(.!(/ $%-(!)0 ;?0 =$% 4''%4>
"4*% 67 54-84*( "%+(+#4*% (* +!'"46*/!#6": ,$($ 4"% @"6!5$# (*#6 4 )45*%#(
A%-/ 4# 4 #$"%+$6-/ 84-!% 67 #$% A%-/0 $%&' ( )*++# ,-./# 012# 3456# 075874  #
""9 AE;=AA:9 )*++# !DAF @!A!<B#

 <℄ -! .%(,,)%& #)/ 0! +2,%)3%'/# B(* *%!%" %C%D# @%( B(*#"(## /%" E!'"4>
-%(#7F4$(5D%(## %1GHIJ5//74/-1FG74 $ 9 ;E; @!ADDB#

 C℄ 4! 56)/6) #)/  ! 56)/6)# E!'"4-%(#!*5 !*/ G(4)45*%#(+)!+# ,-./51 $9 D<!
@!ADCB#

 >℄ 4! 56)/6) #)/  ! 56)/6)# =$% %-%#"6)45*%#( %.!4#(6*+ 67 #$% +!'"46*/!#6"#
,I*# L*.# M*# 0*48# %  !&9 ;!=EE @!ADCB#

 ;℄ 7(8#'9 5! :();<=&* #)/ 5%> ?! 5#)/#=# 2* #$% #$%6"9 67 +!'%"6*/!#(8(#9#
M*6# ,-./# NOP, $'9 !?>< @!AC?B#

 E℄ 5%> ?! 5#)/#=# 2* #$% #$%6"9 67 '$4+% #"4*+(#(6*# M*6# ,-./# NOP, (9 !A @Q1IG
RB 148 >:; @Q1IG RRB @!AD;B#

 A℄ @(%&&%A:(''%, ?% :%))%,# E!'%"6*/!#(8(#9 67 )%#4-+ 4*/ 4--69+# &861478
S**T )U1//5/9 '7/G657J ,I7// @!AAAB#

 !?℄ .(2#%' B()C2#$# ;*#"6/!#(6* #6 +!'%"6*/!#(8(#9: E%6*/ %/(#(6*# V*67I ,HW
2U51G5*4/9 R4 @!AA>B#

 !!℄ 5%>! ?! 5#)/#= #)/ D! .! 5(32(8;# HB-%#"6/9*4)(.!% /%+ )(-(%!& 6*#(*!+#
XO85G5*4/ Y5I @!AA?B#

 !:℄ E'%F%( E! E<&(C6,6># I45*%#( '"6'%"#(%+ 67 +!'%"6*/!#6"+ 67 #$% +%6*/
5"6!'# M*6# Q-./# NOP, )9 !!;< = !!E: @:??EB#

 !D℄ 5%6) G! H66I%&# J6!*/+ %-%#"6* '4("+ (* 4 /%5%*%"4#%  %")( 54+# ,-./# L76#
 '!9 !!EA=!!A? @!AC>B#

 !<℄ J! K#&/%%)L 5! G! H66I%&L #)/ J! 0! M2&(%33%&# I("6+6'( #$%6"9 67
+!'%"6*/!#(8(#9# ,-./# L76#  '#9 !>:=!>< @!AC;B#

 !C℄ J! K#&/%%)L 5! G! H66I%&L #)/ J! 0! M2&(%33%&# =$%6"9 67 +!'%"6*/!#(>
8(#9# ,-./# L76#  '*9 !!;C=!:?< @!AC;B#

EA



 !"℄  ! "! #%&'()*%$  !"#$&'(!)*+*), &- . /.$0#( *(#.1 2&3# 0.3$ %&'($ )*+$
 !!,-./ 0"12034 57 ,!844.$

 !3℄ +,- .! /)(01)-$ 4' )/# #'#$0, 3"#)$!5 &- 3!"#$&'(!)&$3$ 9:+$ %&'($ ;<=%
"/ 4>424>? ,!84?.$

 !?℄ +,- .! /)(01)-$ 6*$&3&"* (#$*+.)*&' &- )/# 7*'89!$0:;.'(.! #<!.)*&'3 *' )/#
)/#&$, &- 3!"#$&'(!)*+*),$ 9:+$ %&'($ ;<=% #/ !1"02!1"3 ,!848.$

 !8℄ 2! 2! 3)4)5678)-$ =#> 5#)/&( *' )/# )/#&$, &- 3!"#$&'(!)*+*),? @@@$ 9:+$ %&'($
;<=% "/ 4!244 ,!84?.$

 ->℄ 9! /! :&5&*6;$ A&55#') &' )/# )/#&$, &- 3!"#$&'(!)*+*),$ @A:+: BCD$ "/
?012?43 ,!84?.$

 -!℄ 2! 2! 3)4)5678)-$ 4' )/# )/#&$, &- 3!"#$B!*(*),$ ;$ %&'($ ,E99).   / -1 ,!803.$

 --℄ +,- <&-6=)-6*% +&;=&7 &;= >-4,;;6  61%&65)-6% +6'?%6*@$ C/,3*<!#
<!.')*<!#D E$&*3*F#5# G#(*)*&'$ F<GC7C:H( ICJ ,!834.$

 -1℄ .,*,( A75=, &;= "6%&(= B! A,((,55$  !"#$&'(!)*+*), *' . 3)$&'0 3"*':
#H/.'0# I#1($ %&'($ )*+$  $%/ K44>2K4"1 ,!8"0.$

 -0℄ B!C! +&(16; &;= D7!2! E-%6;;61)-$ @'/&5&0#'#&!3 3).)# &- 3!"#$&'(!)&$3$
9:+$ %&'($ ;<=% &!/ 3"-23"8 ,!8"4.$

 -4℄ B5,F&;=(, C! 37@=6; &;= G&H6= I&%1&%6$ 7#'#$.1*8#( 7*'89!$0:;.'(.!
)/#&$, -&$ '&'!'*-&$5 JJ;4 3!"#$&'(!)&$3$ %&'($ L*77$ K &&%/ 10!210? ,!883.$

 -"℄  &;7,5 G)7@,* &;= :5&=6H6( .!  6;,,-$ @')#$"1., &- ".$.5.0'#)*D &$9*).1D
.'( *5"!$*), #K#)3 &' )/# "/.3# )$.'3*)*&' &- . '&$5.1 5#).1 )& )/# 3!"#$&'(!)*'0
3).)#$ %&'($ )*+$ M "'/ !004>! ,->>".$

 -3℄ /! "! #*,J&(*$ L#.+,:-#$5*&' 3,3)#53$ )*+$ I:G$ %&'($ %(,0./ 34423?3 57
,!8?0.$

 -?℄ +&7(,;*K.&*(61 +L,-M$ 6.0'G#)*35# #) 3!"$.&'(!)*+*)G#$ NH7*JF<GC7C:H( O B@)9
F<GC7C:H( ,!883.$

 -8℄ 2!"! N%,(*&H,(O >! G,5'&;=O &;= .!P! G)%,;8,(4$ E#5"#$.)!$# .'(
"!$*), (#"#'(#'# &- )/# 3!"#$&'(!)*'0 $*)*.1 I#1(D   ? @@@? M1#)$&' 3"*' .'(
3"*':&$9*)3 #K#)3$ %&'($ )*+$  '"/ -8421>- ,!8"".$

 1>℄ +,);&(= N! /(7,;8,(4 &;= +,); /7;*%,($ J!1(#:J#$$#11 #K#) *' ),"#:@@
3!"#$&'(!)&$3$ %&'($ )*+$ L*77$  (/ 88"288? ,!8"".$

 1!℄ +! /! B?5&H&?)-$ @'B!#'# &- *5"!$*)*#3 &' )/# #H*3)#'# &- .' *'/&5&0#'#&!3
3).)# *' . -#$$&5.0'#)* 3!"#$&'(!)&$$ 9:+$ %&'($ ;<=% &)/ 3312334 ,!8"8.$

 1-℄ +! 3&56&?O 9!#! 3())1?O I! #*)((O #! QR6O  ! S)17H)*)O G! S&;&1&O
G! I)8&M&?%6O B! I)8&M&?%6O :! 3&(@M16;O &;= +!.! /)(01)-$  !"#$&':
(!)*+*), *' .' &$0.'* *'3!1.)&$ .) +#$, /*0/ 5.0'#)* I#1(3$ %&'($ )*+$ L*77$ )"/
>"3>>- ,->>!.$

 11℄ B;=(,& 36&;%6O ")H&;  )-?%)-6%O 2! E,?%5,(O .! /,4,;J&(*O
A! #*,456%O 9!<! S%)HT?);O .!/! .&4567?)O &;= 9!+! #&((&)$ J*$3):&$(#$
3!"#$&'(!)*+*), "/.3# )$.'3*)*&' *' A#A&@'$ %&'($ )*+$ L*77$ )#/ !13>>- ,->>-.$

 10℄ B;=(,& 36&;%6O ")H&;  )-?%)-6%O P64=,H P&T&;O .!/! .&4567?)O
&;= 9!+! #&((&)$ C&33*91# J!1(#:J#$$#11:;.$N*':4+/*''*N&+ 3!"#$&'(!)*'0
3).)# *' A#A&@'$ %&'($ )*+$ L*77$ # / !?3>>0 ,->>1.$

8>



 !"℄  ! "#$%&' (! )*+,' -! ./01/$' 2! 3! 4! 56#%%,/$' 5! 5/$,7' 8! 9:;<
7+*,>' (! ?*7*&*:*' *+@ A! )#B+;%&*$  !"#$%&'($% '*%+',' -#$ ! ./"+'0
.'$$'""01!$2%,03*4%,,%2#* 5/6'$#,+/(%,7 5(!(' %, (4' "!8'$'+ #$7!,% 5/6'$#,0
+/(#$  09:;<=0==.>  /9? @> $ %&'($ )*+$ ,*--$   ./012 /03445 .54431$

 !6℄ -! 5;*+C;'  ! 4#DBC#D;C' E! F/7C%/$' 2! 8! 2*,>;1B#' *+@ A! "! G*$<
$*#$ A*#%+'+ !,(%-'$$#&!7,'(% #$+'$ !,+ B/!,(/& $%(%!" 6#%,( %,  ' #C,!$ %&'($
)*+$ ,*--$  !.5"12 5"344/ 7* .544!1$

 !3℄ H! E&*:*' 3! (*0*,1C;' (1I; 4*%B1@*' 3! GC;BC;@#'  ! G/%%*;' *+@
(! J+17;$ A,7/"!$ 6#5%(%#, #- ,#+'5 %, (4' 5/6'$#,+/(%,7 7!6 #- B/!5%0D< 4'!*80
-'$&%#, 5/6'$#,+/(#$  ' #C,$ %&'($ )*+$ ,*--$ "#2 4"3445 .544/1$

 !0℄ 3!-!  *@#D*+' ?!-! K#$%1+/' L!2! 41$MCN' G!L! 3*++*CB' O!P! 2*>0'
G!)! L#&/$' *+@ .! 3*>>$ E!7,'(% ',4!,'&',( #- 5/6'$#,+/(%*%(8 -$#&
'"'($#, 56%, +#&!%,$ 9:-;<* $%&2 "/="" .544!1$

 !>℄ ->/Q*+@$/ E! 51&@;+ *+@ A!2! 5$;B#+$ ?'F 5#"/(%#, -#$ (4' 5/6'$#,+/(%,7
#$+'$ 6!$!&'('$ %, ! 4%74 &!7,'(% G'"+$ %&'($ ,*--$ ? %!"2 !">=!66 ./>>61$

 @4℄ ->/Q*+@$/ E! 51&@;+ *+@ A!2! 5$;B#+$ ?#, /,%-#$& 5(!(' %, D< 5/6'$#,+/0
(#$5$ A;<BC&'($ ,*--$ '&2 343=3/5 ./>>61$

 @/℄ 2! 8! @/ 8/++/B$ :#/,+!$8 'H'(5 %, 5/6'$#,+/(#$5$ )*+$ DBE$ %&'($ '(./12
55"=5!3 F:G ./>6@1$

 @5℄ 5$;*+ .*D;@ A#B/MCB#+$ I#55%J"' ,'F 'H'(5 %, 5/6'$#,+/(%*' (/,,'""%,7$
%&'($ ,*--$ !2 5"/=5"! ./>651$

 @!℄ 2C;>;M )! -+@/$B#+$ 1'(/$'5 #, (4' &!,80J#+8 6$#J"'&K *#"L D &:C-*< H IC*J:K
*L*-( JG (;C*<BGE;-J+J-'2 C:M*( //! = /!"$ N:J:GJ*KKB AE$ 9*O PB<Q2 ?:E*RJ
%<*(( ./>6@1$

 @@℄ 2!-!4! .;$*$ 1'5 6$%,%6'5 +' "! &M'!,%B/' B/!,(%B/'$ F:S;*( T:U:' .54441$

 @"℄ "! ?! 51>*/DB7;;' F! F! H1&;;' *+@ -! -! G#RN*+;+$ @/6'$#,+/(%,7 585('&
F%(4 F'!2 #/6"%,7 (# (4' /$$',( %, (4' 7$#/,+ 5(!('$ FAV% ,*--$ %&2 5>4=5>@
./>331$

 @6℄ ->/Q*+@$/ E! 51&@;+' "! ?! 51>*/DB7;;' *+@ G! F! 2*+N17#D$  $%(%!"0
/$$',( #5%""!(%#,5 !5 ! -/,(%#, #- (4' 'N4!,7' G'"+ !,+ (4%2,'55 #- (4' -'$$#0
&!7,'(% &'(!"9.> %, !, @0.0@ O#5'645#, P/,(%#,$ IB+$ %&'($ FAV% '&2 /30=/0/
./>051$

 @3℄ "! ?! 51>*/DB7;;' -! E 51&@;+' *+@ G! F! 2*+N17#D$ =4' #5%""!(%#, +'0
6',+',' #- (4' $%(%!"0/$$',( #, (4' 'N4!,7' G'"+ #- -'$$#&!7,'(% &'(!"9.> %,
O#5'645#, P/,(%#, @0.0@$ IBKJE$ I-:-* NBRR$ $$2 "!>="@5 ./>051$

 @0℄ F! F!  N*&*+#D' F! -! JR#&+#D' -! (1!  1B*+#D' -! F! F/$/%/++;7#D'
-! -! 8#>1R#D' *+@ A! -*$%B$  #/6"%,7 #- (F# 5/6'$#,+/(#$5 (4$#/74 !
-'$$#&!7,'( Q ;*%+',' -#$ ! ! P/,(%#,$ %&'($ )*+$ ,*--$ "(.//12 5@53=5@!4 D:<
.544/1$

 @>℄ -! -! 8#>1R#D' 4! (1! H1M$;N*+#D' *+@ O! E>SC/D$ =4' /$$',(064!5'
$'"!(%#, %, O#5'645#, P/,(%#,5$ )*+$ DBE$ %&'($ #(2 @//=@6> .544@1$

 "4℄ ->/Q*+@$/ E! 51&@;+$ I$#N%&%(8 'H'(5 %, 5/6'$#,+/(#$0-'$$#&!7,'( 4'('$#0
5($/(/$'5$ )*+$ DBE$ %&'($ ##2 >!"=>36 .544"1$

 "/℄ K! G! 5/$,/$/%' -! K! F#>7#D' *+@ H! 5! OT/%#D$ 3++ ($%6"'( 5/6'$#,+/0
(%*%(8 !,+ $'"!('+ 64',#&',! %, 5/6'$#,+/(#$0-'$$#&!7,'( 5($/(/$'5$ )*+$ DBE$
%&'($ ##.@12 /!5/ .544"1$

>/



 !"℄  ! "! #! $%&'()%(* +! ,'-(%* .! /01(233* 4! /233* -(5 6! .! /3-7'12$
 !"#"%& '!!()# *+"&&%#"*)+ ") +#!*), -(!!*.%,)(#"  /')#"*)+$ %&'($ )*+ ,*--$
 !./012 /00334 ."3351$

 !4℄  ! "! #! $%&'()%(* +! ,'-(%* .! /01(233* 4! /233* -(5 6! .! /3-7'12$
0(!* #*  #!%)+"#"*) ") +'1(!*)2'#*!3-(!!*.%,)(#3+'1(!*)2'#*! /')#"*)+$ %&'($
)*+$ 6 !".712 378!"" ."3301$

 !8℄ 8! +! /219212:* #! 8! ;%3<%=* -(5 >! /! ?@2:%=$ 4*+(15+*) '!!()#
") +'1(!*)2'#*!3-(!!*.%,)(# +#!'#'!(+ 6"#5 % )*)5*.*,()(*'+ .%,)(#"7%#"*)$
%&'($ )*+$ 6 "#./412 /48!35 9*: ."33/1$

 !!℄ .21: ?'32(&21921$ 8!%)+-*!.%#"*) *- 9*!:*;<+ (='%#"*)+ -*! #>1( ?? +'1(!*)3
2'#*!+ ")#* #!%)+1*!#3&":( (='%#"*)+$ ;$ %&'(<= $%#2 /7!>"/4 ./75?1$

 !5℄ >3-0) A! B)-523$ 9()(!%&"7(2 2"@'+"*) (='%#"*) -*! +'1(!*)2'#"), %&&*>+$
%&'($ )*+$ ,*--$ $&2 !30>!37 ./7031$

 !0℄ #!C! /0D5'($ A"!(# *'1&"), B(#6(() .%,)(#"+. %)2 +'1(!*)2'#"), '!!()# ")
#5( 4*+(15+*) ! /')#"*)$ %&'($ )*+$ ,*--$ %'%./312 /3033! ."33?1$

 !?℄ #! #! $2E(%)%* .%(D-3% B)-F* 4! #! /-3)2'1%* A! 82'(&219* -(5 6! #='G

9(%($ C)*.%&*'+ 4*+(15+*) '!!()# ") /')#"*)+ 6"#5 +1") 1*&%!"7"), ='%)#'.
1*")# *)#%#+$ %&'($ )*+$ ,*--$ %'%./312 /3033/ ."33?1$

 !7℄ A! +-'(:G -72)* A! +-17-* -(5 ?!  ! HI%7-)$ 8>1( ?? +'1(!*)2'#";";#>$
%*@ABCDE2 F*G HD@= ./7571$

 53℄ #!6! 43%9):%($ D11(! &"."# -*! #5( !"#"%& E(&2 ") 5%!2 +'1(!*)2'#*!+$ %&'($
)*+$ ,*--$  2 "55>"50 ./75"1$

 5/℄ /!+! 4I-(51-)2<I-1$ C )*#( *) #5( .%F".%& !"#"%& E(&2 *- 5",53E(&2 +'1(!3
*)2'#*!+$ I::J$ %&'($ ,*--$ %2 0>? ./75"1$

 5"℄ J! 6-:)05- -(5 K'1%)I' +I'7-I-1-$ G'&2(3G(!!(&&3H%!:")3I;5"))":*; +#%#(
") 5(%;> -(!."*) +'1(!*)2'#*!+$ K$ %&'($ 9D$ KB:$ !"2 3!/33! ."3301$

 54℄ K'1%)I' +I'7-I-1-$ G'&2(3G(!!(&&3H%!:")3I;5"))":*; +#%#( ") % ='%+"3#6*3
2".()+"*)%& *!,%)" +'1(!*)2'#*!$ K$ %&'($ 9D$ KB:$ ""2 !8/>!88 ./7701$

 58℄ >0( J-(9 -(5 +!L! +%(5I'$ J(+1*)+( *- % "   ! +'1(!*)2'#*! #* % 0((.%)
.%,)(#" E(&2$ %&'($ )*+$ 6 &!2 ?!55>?!03 ./77?1$

 5!℄ #!/! ;%1%(:)%=*  !#! +-03)* -(5 6! ! .1-@$ K5%+( 2"%,!%. %)2 +1(#!*3
+*1> *- G'&2(3G(!!(&&3H%!:")3I;5"))":*; +#%#(+ *- #6*32".()+"*))%& "36%;( +'3
1(!*)2'#*!$ %&'($ )*+$ 6 !$2 /?8!3/ ."33!1$

 55℄ 6-(023 K%0D2: -(5 #32M-(512 C! /0D5'($ ?)L'()( *- #5( 1%!%.%,)(#"
(@(# *) #5( ;*!#(F &%##"( ") MA +'1(!*)2'#*!+$ MN@D:&'($ ,*--$ &'2 40!>4?/
."3331$

 50℄ >0( J-(9 -(5 A!8! #9:21&219$ 4*+(15+*) (@(# ") G'&2(3G(!!(&&3H%!:")3
I;5"))":*; +'1(!*)2'#*!+$ %&'($ )*+$ ,*--$ (#2 8703>8504 ."3331$

 5?℄ B! >32'(* A! $-'(21* -(5 K! +I'7-I-1-$ ?)#(!1&%> *- G'&2(3G(!!(&&3H%!:")3
I;5"))":*; %)2 ;*!#(F +#%#(+ ") #6*32".()+"*))%& +'1(!*)2'#*!+$ K$ ,DG O*C:$
%%(2 7/>/38 ."3331$

 57℄ 6-(023 K%0D2: -(5 #32M-(512 /0D5'($ N#!'#'!( *- #5( ;*!#(F &%##"( ")
#5( )*)3')"-*!. G'&2(3G(!!(&&3H%!:")3I;5"))":*; +#%#($ %&'($ )*+$ 6 ")2 /?8!"/
."33/1$

7"



 !"℄  ! "#$%&$  !"#$%&'()%"(*+ ),-'."($,0".) %( * 0%+0'$ &*1('0% 2'+$ 3 )0*0') !%04
2(%0' 5""-'.#-*%. &"&'(0,&$ %&'($ )*+$ ,  !- ./01.2 34""05$

 !.℄ "'& ()&* )&+ ,!-! .)01&)#+$ 6".0'7#+*00%' "8 9,+$'#9'..'++#:*.;%(#
<=4%((%;"= ),-'."($,0".)$ %&'($ )*+$ , "#- "601.4 34""05$

 !4℄ ")2'3% .)4%$ >?'0 "8 @*,+% -*.*&*1('0%)& "( &*1('0% -."-'.0%') "8 4%14#2'+$
),-'."($,0".)$ %&'($ )*+$ $%&- /748/76 3.6775$

 !/℄ 5!  6%7 8! 8$9):;%3)7 .! <%:;%3'9)7 8! "1&1%4$7 "! =&131>17 -! ?'%7
-! "1@)A):;%7 ,! "1@)A):;%7 -! 8)&)4%7 .! 814'31>17 =!5! ?;1%7 8! 81B

4'31>17 0! C9)D7 )&+ E!5! F9144:$ 6".0'7 $A(*&%) *($ 04' 9,+$'#9'..'++#
:*.;%(#<=4%((%;"= )0*0' %( * &*1('0%#2'+$ %($,'$ ".1*(% ),-'."($,0".)$ %&'($
)*+$ 9*::$ !"- .1!"". 34""75$

 !0℄ .! -1'2$>7 ,! F'2+%&7 G! F'#)$H:4%%7 )&+ .! .)#$A$ B'! ),-'."($,0%(1
-4*)') %( 2'+$#%($,'$ ".1*(% ),-'."($,0".  #CD> EF 9'5+!$ %&'($ )*+$ 9*::$
&&3445- 44!"". ;<' 34""45$

 !1℄ G! F'#)$H:4%%7 ,#$I)&+9$ J! F'2+%&7 )&+ .! .)#$A$ G(0.%()% -%((%(1 "8
=".0%') *) * $%.'0 -."H' "8 04' ("(,(%8".& :*.;%(#<=4%((%;"=#9,+$'#9'..'++ )0*0'
%( +*A'.'$ ),-'."($,0".)$ %&'($ )*+$ 9*::$ !#- "7!""/ 34""/5$

 !7℄ ?%*+$3 ?)K)&7 ,&+9$) F%)&;%7 L13)& .1H:;1H%;7 ,!0! ?;9%:>%)&B
:1&7 ,! .)#%&&1M:4%7 .!N! -'&+#$A7 ,! G)$9+)7 O!C! O)*#%':17 )&+

E!G! 5)99)1$ I(%)"0."-A "8 04'.&*+ "($,0%=%0A *($ -"))%H+' )%1(*0,.' "8 04'
9,+$'#9'..'++#:*.;%(#<=4%((%;"= )0*0' %( 5'5"G($ %&'($ )*+$ , "#- ./01./ 34""05$

 !!℄ E)P'$: N#1'P'$>7 C$19* "&$@$#7 0)&%$# F9)%>;M)%>$7 0! ,14%7 E$)&B
O):)# F9%:1&7 N9$+$9% -)9+A7 ,&+9$M -'I#$A7 5>$K;)&$ L)A31&+7

F$9&)9+ 5)#$7 )&+ J#A) 5;$%4%&$ J*1('0%)& *($ ),-'."($,0%=%0A "8 4'*=A
8'.&%"( &*00'.$ =$)$ %&'($ "- 448/0 34""75$

 !2℄ Q%>19 F)92A4%& )&+ G! O! C19R41H$ K*-+')) 9'.&% ),.8*') %( ),-'."($,#
0%(1 5'5"G("$ %&'($ )*+$ , " 3.5- ".01"6 34""!5$

 !6℄ ,! Q! ?;'@'41H )&+ G! O! C19R41H$ E-%( .')"(*(' %( 04.''#$%&'()%"(*+
),-'."($,0".) 3  4' *)' "8 5'5"G("$ %&'($ )*+$ 9*::$ $#$3.05- .0!""0 34""25$

 2"℄ L1@$9>1 ?):)#@'1&% )&+ C%':$KK$ <)9+'##%$ G(4"&"1'('",) ),-'."($,#
0%=%0A %( "($'()'$ &*00'. *($ L5M$ )*+$ ;>?$ %&'($ " - 47/8/4" 34""05$

 2.℄ 0!=! 5;$$;A )&+ G! L)+2%;1H:4A$ D5E#D>5 ."))"='.N -4*)' 0.*()%0%"() *($
-4*)' )'-*.*0%"( %( -"+*.%O'$ .')"(*(0+A#-*%.'$ ),-'.P,%$)$ @AA$ %&'($ '((- .!6"8
.640 34""!5$

 24℄ 8;19:>$& "S1;#$97 "92A:2>1D CT19)#7 )&+ O)'# 5! E'#%$&&$$ @."$,0%"(
"8 "+$ &"+',+') =%* &*1('0%*++A 0,(*H+' 9')4H*4 .')"(*(')$ )*+$ ;>?$ %&'($
"&305- ./.. 34""75$

 2/℄ .)9>%& U! VM%$9#$%&7 ?! ,! 5>)&7 ?;9%:>%)& -! 5;'&47 5! .! N! L)'B
K);7 ,! E! "$93)&7 )&+ U1#D*)&* "$>>$9#$$ 5"($'()*0%"( "8 -*%.) "8
8'.&%"(% *0"&) ('*. * 9')4H*4 .')"(*('$ %&'($ )*+$ 9*::$ !(- .4"0"/ 34""15$

 20℄ .)9>%& U! VM%$9#$%&7 E! L! ,@1B5;)$$97 ,&+9T$ 5;%91>2$47 ?;9%:B
>%)& -! 5;'&47 )&+ U1#D*)&* "$>>$9#$$ 6".0%') *($ ),-'.P,%$%0A %(
* )0."(1+A %(0'.*0%(1 9'.&% 1*)$ B<:CD* %')- ."0!8."1. 34""15$

 21℄ .)9>%& U! VM%$9#$%&7 ,&+9T$ 5;%91>2$47 ?;9%:>%)& -! 5;'&47 )&+
U1#D*)&* "$>>$9#$$ M%.'0 "H)'.=*0%"( "8 04' ),-'.P,%$ -4*)' 0.*()%0%"( %(
,+0.*"+$ 9'.&% 1*)')$ B<:CD* %%(- 10812 34""75$

6/



 !"℄  !"#$% &' ()$*"+*$%, -%."/* 02$"3#4*5, 62"$7#$!% 8' 029%5, !%.
&3+:;!%; <*##*"+*$  !"#$%&$ ()*!"+)$,$-. /$-0 $#1232!, (*$& *%*)32-$%&($
%'()(  !!* +,-.+," /-00"1$

 !2℄ =' >"73$ 4--"2-$5!  !"#$ 62(!( /$-0 )&!7)23 (*$& *%*)32-$%&( $& 0$603. !3%&62-!,
-"2*($ 3456$ 7(8$ 9(::$ "#/21* 020+0- /-0021$

 !!℄ ?'@' -;#*"A*"; !%. <9% B!%;$ 80! !9!- %: $#*)"$-$!( %&  )3,!; !""!33;
<2"=$&;>50$&&$=%5 ()*!"%&,)-%"($ ;$ 3456$ < =>)?()6$ @A::(B ! * ,-C,.,-20
/-00D1$

 !,℄ ?' ?*%$73C, 8' 02$D!2!"!, !%. -+*E!%."* F' G94.$%$ 8.*!( %:  )3,!;
 !""!33;<2"=$&;>50$&&$=%5 (-2-!( $&,)!, 1. 2&$(%-"%*. !9!-($ 3456$ 7(8$ E $"*
0"+C0C /-00,1$

 ,0℄  !%9*+ 8394*#$ ?02(!( &%&;)&$:%"#! ,2&( 3!( ()*"2%&,)-!)"( !- 3!( (.(-@!#!(
,! (*$&;?!$!"3($ F4G(6( ?( HIJ)'8(B6':K( E>B?(ALM N /-00D1$

 ,D℄ 09A$" 0!2.*C$ A)2&-)# *02(! -"2&($-$%&($ =AOPB'?Q( J)'8(B6':5 3B(66 /D,,,1$

 ,-℄ 09A$" 0!2.*C$ B%33%7)$)# C >",!" 2&, 7)2&-)# *02(! -"2&($-$%&( $& -0! )*"2-!
()*!"%&,)-%"($ 7(8$ @>?$ 3456$ $%/R1* ,DR.,R- ;LH /-00R1$

 ,R℄ <'H' 0!D352$% !%.  '0'  !"I*%53$ A)2&-)# +)-)2-$%&( $& <2"=$&;
>50$&&$=%5; )3,!; !""!33 ()*!"%&,)-%"($ 3456$ 7(8$ E $ * D++C0- /-00"1$

 ,+℄ J' K' <!.!%3::$ D23$&6 32/( :%" E($&6 #%,!3 &!2"  $ 3456'6 &* -"R /D,""1$

 ,C℄ J' K' <!.!%3::$ D*$&;(*$& %""!32-$%&( $& -0! -/%;,$#!&($%&23 E($&6 #%,!3$ SL>8>
='O$ E ''* -2" . R0C /D,""1$

 ,"℄ <*%%*#2 =' &$+73%$ 80! "!&%"#23$F2-$%& 6"%)* C B"$-$23 *0!&%#!&2 2&, -0!
G%&,% *"%13!#$ 7(8$ @>?$ 3456$ '$/+1* 22R.!+0 T: /D,2C1$

 ,2℄ -'F' J!"5$% !%. -'-' H!"+!D3C$ 80! *0.($( %: ()*!"%&,)-%"(H I%3J E C
B%&5!&-$%&23 2&, 0$60;  ()*!"%&,)-%"( 4AU:(B R* VHL:LA:'>) U4()>O()A ')
6LU(B>)?L:>B6* UAQ(6 ,C . -RD$ W$X$ E())(OA)) A)? ;$E$ W(::(B6>)* %UB')Q(BY
Z(BHAQ /-00R1$

 ,!℄ 0' -' G"!43C75$$$ ?02(! -"2&($-$%& %: 2& $(%-"%*$ (.(-!# -% 2 &%&)&$:%"# (-2-!$
%>8$ 3456$ ;[F3 '!* !C.!, /D,2C1$

 ,,℄ ?*%$7 ?!+$.3C$2 !%. <9% B!%;$  3)-)2-$%&;,"$5!& K"(-;%",!" -"2&($-$%& $&
?2)3$;3$#$-!, ,;/25! ()*!"%&,)-%"($ 3456$ 7(8$ 9(:$ " * -+200- /-00+1$

 D00℄  $2*+ +* G*++!$ L!( *0M!&%#@!&!( "$-$7)!( 2)N 02#*( ,! O2)6!$ =S7%
K[?':'>) Y [\3 %'()(6 /D,,!1$

 D0D℄ J*C ?' J!%.!9 !%. LC;*%%$  ' J$:72$#4$ ?0.($7)! (-2-$(-$7)!H *"!#$@!"!
*2"-$!$ K[?':'>)6 @'B Y [HH'U6(6 [?':'>)6 /D,,+1$

 D0-℄ H$#!+M J' =$%4A9";$ D%#! "!#2"=( %& *02(! -"2&($-$%&( %: -0! (!%&, =$&, 2&,
-0! #$"%(%*$ -0!%". %: :!""%!3!-"$ #2-!"$23($ %>8$ %>H'? %:A:( &* "D /D,"01$

 D0R℄ -'K' J*C!%M95$ B%&-"$1)-$%& -% -0! -0!%". %: 3$60- (2--!"$&6 &!2" -0! (!%&,
%",!" *02(!;-"2&($-$%& *%$&-($ %>8$ 3456$ ;[F3  (* C2D.C2" /D,C,1$

 D0+℄ @"!%N3$7 <3%72*++*, O/*"P3D* 6!M773+, !%. -+*E!%."* F' G94.$%$ 4&%;
#23%)( +)-)2-$%& "!6$#!( 2-   <> -"2&($-$%&$ [LB>U456$ 9(::$ $"* "200D /-0021$

 D0C℄ Q' <9A3,  ' R3.!, !%. S' 8372$#79D*$ D-2-$(-$23 *0.($( EEH P%&!7)$3$1"$)#
D-2-$(-$23 Q!02&$($ %UB')Q(B /D,,D1$

 D0"℄ S3T*++* K3##$*"$ ?0.($7)! (-2-$(-$7)! 0%"( ,RM!7)$3$1"! C ?"%!(()( $""M!5!"($13!(
3$&M!2$"!($ =S7% K[?':'>) Y [\3 %'()(6 /-0021$

,+



 !"#℄  !"#$%! &' (#)*!*%  !"#$% #& '#'"()*+*,$*)- .)/"$#'1)2*3*2%% &'()*+ ,-./0*1
2.34 5*022 67""!8%

 !"9℄ +$,-%*./, 0' &12.!*3 4' 5%671.%3 %*. 8' 9:!;%1:!% 4456 .272" *' 2!*'
.)/"$#'1)2*'8 9+-.% :;*)<=42% >033%  !? @#""A 67""#8%

 !"B℄ =/%*>#!7 (#*7:,$$,3 ?@,/A#B, C%D77#$3 %*. +$,-%*./, 0' &12.!*% 6.:
*++72*#'. #& -78'"2*;72*#' 7'1 #'1)2*3*2% *' 7'*.#2$#/* 4)+1":4"$$"++:57$<*':
63!*''*<#3 .)/"$#'1)2#$.% 5=42% C0/% D "#6778? 77AE7@ 67""B8%

 !!"℄ E,F G' E%*.%13 HFI,**! 5' E!J7:!623 %*. E,F K' K!6%,F7"!!% =!%.*()"
.272*.2*()"> ?")@*A"-" /7$2*" B  !C"#$*" 1" +DC"272 #'1"'.C"% F:+.3.)-2 G.* 6!BB"8%

 !!!℄ 5' L#12,6 %*. M' K' 5!*,,F% E+"2$#1%'7-*. #& 4)+1":4"$$"++:57$<*':
63!*''*<#3 .)/"$#'1)2*'8 .272"% 5=42% C0/% D "$6778? 77AE"9 67""#8%

 !!7℄ ?,%* N!**O?176!*%  $7'.*2*#' 1" /!7." "2 8$#)/" 1" $"'#$-7+*.72*#'% HICJ
F:+.3.)- 1 :K5 J.0-02 67""E8%

 !!M℄ +' +' ND12!* %*. +' 41' ND12!*% F'#-7+#). 2$7'.*2*#' 2"-/"$72)$" #.*++72*#'.
*' 2!" 57$<*':63!*''*<#3:4)+1":4"$$"++ .272"% 5=42% C0/% D "#6!#8? !#AE!A 67""B8%

 !!A℄ 5%*J/,. 9!I/!76 %*. 8' 5' P!,% =7$7-78'"2* "G"2 *' !*8!   .)/"$#'1):
2#$. : 7 !*'2 &#$ !:H73" .)/"$#'1)2*3*2%% N% 5=42% J)% NO<% $%6!78? A79MPA79@
6!BB78%

 !!E℄ C'C' 871,! %*. ?'P' (!/6$,D% =7*$*'8 .%-"2$% *' )/$72" .)/"$#'1)2#$.% C0/%
G)+% 5=42% "&? B@BP!"!@ 67"""8%

 !!@℄ ?' ?' +' &%7,$B%*73 +' =' 5#/)1/I#3 &' ?' F%* Q,,73 %*. 8' 5' ($%)O
R!S"% I"3"$.*'8 2!" 1*$"2*#' #& 2!" .)/"$)$$"'2 *' 7 #'2$#++7,+" J#."/!.#' K)':
2*#'% IO3;*0 '#"? AMPAE 6!BBB8%

 !!#℄ ?' ?' +' &%7,$B%*73 &' ?' F%* Q,,73 %*. 8' 5' ($%)R!S"% L#'2$#++7,+" "
MNOP?% Q<<R% 5=42% >033% "#6!98? 7BA"P7BA7 67""!8%

 !!9℄ +' =' M#$"#F %*. +' +*!7::%*"%% F+2"$'72*3" -"!7'*.- &#$ 2!" .*8':
$"3"$.7+ "G"2 *' .)/"$#'1)2#$:&"$$#-78'"2:.)/"$#'1)2#$ J#."/!.#' K)'2*#'.%
5=42% C0/% D "%678? "7AE"! 67""E8%

 !!B℄ +' &%1,/3 ?' &,*6*,/3 5' +)/!$!3 5' E' G,$$% P#%3 5' P,!*R%$.3
Q' Q,I7:,!.,/3 %*. C' 96/1*"% M/#'27'"#). .)/"$)$$"'2 *'1)"1 ,% &"$$#:
-78'"2* " K)'2*#'.% 5=42% C0/% >033% #&67!8? 7!#""! 67""A8%

 !7"℄ L,/B%** 9,$$!,/3 C$%!/, &%/%.13 =/%*>#!7 E,J$#:3 %*. P#;,/6#
C%$,B21"% Q7+&:*'2"8"$ M!7/*$# .2"/. 72 2!" ":" $#..#3"$ #& 7 &"$$#-78'"2*
J#."/!.#' K)'2*#'% 5=42% C0/% >033% #&67E8? 7E#""E 67""A8%

 !7!℄ 8' (#*6#73 5' +)/!$!3 ?' E,71,1/3 =' T,*A,63 &' 96,):%*!.!73 %*.
P' &#1/7!,/% J#."/!.#' K)'2*#' 2!$#)8! 7 2!*' &"$$#-78'"2* +7%"$ B R"872*3"
#)/+*'8% 5=42% C0/% >033%  #6!M8? !M#""# J0< 67""78%

 !77℄ ?' 9' ?!%*I3 G' G%F!.#F!@3 G%*!,$ L' P,!:3 %*. C' E' C:!,*% 6.*++7:
2#$% .)/"$#'1)2*'8 2$7'.*2*#' 2"-/"$72)$" *' R,ST1 -)+2*+7%"$.% 5=42% C0/% >033%
"(678? M!APM!# NO- 6!BBE8%

 !7M℄ M' M' PD%2%*#F3 M' +' U;#2*#F3 +' 9' K/#"#J!,F3 M' M' &#$I!*#F3 %*.
+' (' =,#J%*#F% M)/"$#'1)2#$:&"$$#-78'"2:.)/"$#'1)2#$ ":K)'2*#'.% N% >)S
T0U<% 5=42% %'$6E8? M9EPA"" 67""A8%

 !7A℄ +' 41' P17%*#F3 5' L,77,$;,/6:3 ?' +%/673 %*. +' 0' &12.!*% E'!7':
"-"'2 #& 2!" .)/"$#'1)2*'8 2$7'.*2*#' 2"-/"$72)$" *' #$%&'()*++,- ,*+7%"$. ,%

BE



!"#$!%%&"' #() *!+,&" -#,#) !. #() .)$$!+,'")# !"#$ %&' (&))  !*+,- .+/..0 123
*0..4, 

560+℄  ! "#! $#%&'()* +! ,-%%-./-012* &'3 4!  &01% /"0)$-) -1&" -2&#( )3)#- &"
.)$$!+,'")#4-51)$!"*5#!$4.)$$!+,'")# #$&%,6)$- 2&#( -#$!"' .)$$!+,'")#- !"#$ 
%&' 8 "!*9,- .9.+.+ *0..9, 

5609℄ 5#6078( 9&11& 7%)#$!"& #$,"-1!$# &" +)-!-!1& -6-#)+- :;<=>?@A& BC?'&>D
$?)# E>&$$ *6FF/, 

560/℄ $! 5! :-7;-0* 5! <! =! >(-''-'?-7'* <! +! :.&6?7@A* >! +7&(* &'3
 ! >#61& 8 -1&" #$&1%)# -51)$5$$)"# #($!5'( #() (,%.4+)#,%%& .)$$!+,'")# 9$:  
G;)2>& #! *69,- H0+IH0/ J&= *0..9, 

560H℄  ! B! C&0A7' &'3 "#! D! E)27''7A() ;5,-&%,--&,% +)#(!* &" #() #()!$6 !.
-51)$!"*5#&0&#6 KL' !"#$ 1MN! $%- 60..I60.+ *6F9F, 

560F℄  ./-01 +-%%7&2 <=),"&>5) >5,"#&>5) OM@?)?LC P2CL@ *0..Q, 

56Q.℄  .-G-7  !  /07A(%()* C-) H! >(0IA()* &'3 B!J! 9;8&.(%27'%A8 <)#(!*-
!. >5,"#5+ ?)% #()!$6 &" -#,#&-#&,% 1(6-&- !>&C)?& S;33 *6F9Q, 

56Q6℄  ! C! 52-.&'A() :" #() *)$&0,#&!" !. >5,-&%,--&,% )>5,#&!"- .!$ -51)$!"*54
#!$- 1 (LT N&<E !"#$ &'- 0FI44 *6FH+, 

56Q0℄ K-'A&1 L2&'30&%-A2&0 @() 1(6-&- !. -51)$!"*5#!$-A B!%C // D E51)$!"4
*5#&0&#6 &" F,"!-#$5#5$)-A (&'(4  ,"* "!0)% -51)$!"*5#!$-A :$',"& -51)$!"*4
5#!$- ";E)&> Q- !>LU?<?)#DL2E3&@ $#$)&<$ V W2;$?3;$$?;3 )"&L># LX $2E&>LC@2D
)?'?)# Y S 8&CC&<;CC ;C@ 1 8 Y&))&>$LC- KE>?CA&>DZ&>3;A *0..Q, 

56QQ℄ :! :! C7A2&0-) E51)$!"*5#&"' 2),G %&"G- %&' [L@ !"#$ ()*6,- 6.6I6+F
1;C *6F/F, 

56Q4℄  ! M!  '30--) @() #()$+,% !"*5#&0&#6 !. #() &"#)$+)*&,#) -#,#) &" -51)$!"4
*5#!$- KL' !"#$ 1MN! ) - 600HI60Q6 *6F94, 

56Q+℄ 9! 5&7'1N4&O-% 7H&#,#&!"- =)%=)+)"#,&$)- ,5 0!&-&",') *) %, -5$.,) *) -=)1,$,#&!"
*I5" +=)#,% "!$+,% )# *I5" +=)#,% -51$,!"*5#)5$C 1 !"#$ *!;>?$, $(- HFFIF.+
*6F94, 

56Q9℄ >! J! =.('3-0* +! <7'A2&O* &'3 <! +! :.&6?7@A @$,"-&#&!" .$!+ +)#,%%&
#! #5"")%&"' $)'&+)- &" -51)$!"*5#&"' +&$!!"-#$&#&!"- D 7H)-- 5$$)"#A (,$')
&+J,%,")A ,"* -51)$5$$)"# !"0)$-&!" !"#$ %&' 8 $(*/,- 4+6+I4+Q0 \E> *6FH0, 

56Q/℄ PJ07  AA-0O&'% &'3 >7..-% +('1&O/&#G K(6-&>5) +=)-!-!1&>5) *)-
=)%)#$!"- )# *)- 1(!#!"- :G%K OM@?)?LC$ D MP! K?&C&$ *0..4, 

56QH℄ H7'Q 52-'Q /"#$!*5#&!" #! 2,0) -,##)$&"'A %!,%&L,#&!" ,"* +)-!-!1& 1()"!4
+)", KE>?CA&> *0..9, 

56QF℄ B! E! :#.7A <,$!-!1& >5,"#&L,#&!" ,"* #() 1$!H&+&#6 )3)# &" EFE M5"#&!"- 
KL' !"#$ 1MN! !'- F44 *6F/., 

564.℄ L!R!4! =--'&AA-0 E1)&,% )3)#- &" -51)$!"*5#&0&#6 ";E)&> N">&& ]2C?'&>$;3]
<&$L$LE? 1L$&E"$LC &^&)$ S J2_2#;<; ;C@ N \C@L *KE>?CA&>- 8&>3?C- 6FF0,
*6FF0, 

5646℄ L! R! 4! =--'&AA-0 N,"*!+4+,#$&H #()!$6 !. >5,"#5+ #$,"-1!$# %&' [L@ 
!"#$ & *Q,- /Q6IH.H 123 *6FF/, 

5640℄  !K! S&71%-) ;5,-&%,--&,% )>5,#&!"- !. #() #()!$6 !. -51)$!"*5#&0&#6 .!$ !"#&4
'5!5- +)#,%- ,"* #() 1$!1)$#&)- !. !"-#$&#)* +&$!!"#,#- KL' !"#$ 1MN! ( -
6.6+I6.04 *6FH4, 

F9



 !"#℄  ! "! #$%&$%$'( )!  ! *+,-+.( /01 2! #! 34$'+.%  !"#!%&%!' () '"%
*(+%,"+(! -..%!' /0 #! %1"#!2% 3%45 6! +-,%.(!5-'(.7)%..(&#2!%' +'.-'-.%+ 
!"#$ %&' (&))  !*+,-. /+,01/+,/ 234 *500+- 

6+,,℄  !"#$%&" '()**%+ (,- ./++"* 0%,1(&2(34  !#$%&'()%*+'* ,-*)%$-. -'/'(
0),% )% $ 1)%&2'(#$%%'2 1+3'-,%*+0,-(4'--,5$&%'0(1+3'-,%*+0,- 6+%0),% !"#$ 
%&' 8 "#*55-. 55,950 *500,- 

6+,9℄  !"#$%&" '()**%+ (,- ./++"* 0%,1(&2(34 7%,532'0' 8%*-''9 -'/'0),% )%
$ 2'$% 1+3'-,%*+0,-(4'--,5$&%'0(1+3'-,%*+0,- 6+%0),% !"#$ %&' 8 "$*+-.
0+590: *5009- 

6+,;℄  5 6/,-"# (,- 75 83-29 :)&%$0+-'1 ,4 -'0-,-'/'0),% $%* )%*+'* 0-)32'0
'2'0-,%(#,2' ,--'2$0),%1 )% 4'--,5$&%'0( (;$9'(1+3'-,%*+0,- 10-+0+-'1 !"#$ 
%&' 8 "%*+/-. +/,90< *500:- 

6+,:℄ 0(11:/(* ;*:#/= (,- >%&(* 6?%@A(,-"# <-)32'0 1+3'-+--'%01 )% 2'$% $%*
*)1,-*'-'* #$24(5'0$22) 4'--,5$&%'01 =>)?4& !"#$@$ &*5-. +/B 1 +,/ *500B- 

6+,B℄ B5 B!"#/C  5 D5 E3F@"#*:&/-1C '5 G5  5 B"",(HH"#C (,- I5 G5 B#%3A"# 
=+$%0+5 2)5)0 ,4 0#' 0-)32'0 3-,!)5)0. '>'0 )% #$24(5'0$2?1+3'-,%*+0,- 6+%0),%1 
!"#$ %&' 8 "'*5-. 05,9+: *500<- 

6+,<℄ D5 05 ':1:"+H(1:"JC G5 B"+K/=C L35 M5 D(K(#%JC (,- '5 B#3-"# !(0
0-$%1)0),% )% 1+3'-,%*+0,-(4'--,5$&%'0(1+3'-,%*+0,- 6+%0),%1 CDE! (&)) "&.
/5/1/5: *500+- 

6+90℄ 7+"4(,-#" N5 B3K-/, @,%(+%)4,-5 1+3'-,%*+0)9)0. )% :AB %$%,10-+0+-'1 C 
!"#$ FG $($. 5+/15+; *5009- 

6+9+℄ 75 N5 B3K-/, (,- 75 ;5 E%*:"+"J C'-),*) $20'-%$0)%& D( $%* !(6+%0),%
10-+0+-'1 $1 -'$2)E$0),% ,4 "(F,1'3#1,% 6+%0),%1 !"#$ %&' 8 !"*55-. 55090,
C?H *500/- 

6+95℄ ;5 .%+-%2/,C O5 E%"++"C P5 E+"/,"#C (,- 75 B3K-/, F,1'3#1,% 6+%0),%1
;)0# 1',%* #$-5,%) )% 0#' +--'%0(3#$1' -'2$0),% G C-,3'-0)'1 ,4 " 6+%0),%1 !"#$ 
%&' 8 "!*55-. 55,95/ *500:- 

6+9/℄ P5 Q/H/C 65 O%2#%*(J+R"J/!S.#3R/!C (,- B5 M3R/T/! <'53'-$0+-'(
)%*+'* 0(! ,'!)10'%' )% 2'$% 1+3'-,%*+0,-(4'--,5$&%'0(1+3'-,%*+0,- F,(
1'3#1,% 6+%0),%1 !"#$ %&' 8 "'*9-. 09590/ *500<- 

6+9,℄ 05  5 05 -"  %,= (,- '5 G5  5 B"",(HH"# 8%*-''9 -'/'0),% )% 4'--,5$&%'0(
1+3'-,%*+0,- 6+%0),%1 !"#$ %&' (&)) "&*<-. +;9:1+;;0 I&J *+<<9- 

6+99℄ B#/(, O(J/-  %*"F:*%, :+3'-,%*+0)9)0. H)% 0;, 9,2+5'1IJ 9,2K L ">3)&4 <.
K&>LM# N?3M&O $?3&4NHO?)N4$. 3>P&$ ,5/ 1 ,,B % Q !>4L$. R>4&M Q&LL&4. FH 
*+<;B- 

6+9;℄ U#(,V%/* E%,*:"++"C  !"#$%&" '()**%+C (,- 7+"4(,-#" N5 B3K-/, @,%1)(
%+1,)*$2 +--'%0(3#$1' -'2$0),% )% 10-,%&2. 4'--,5$&%'0) $%* 5,*'-$0'2. *)1,-*'-'*
:B: 6+%0),%1 !"#$ %&' 8 " *+/-. +/,909 *500B- 

6+9:℄  5 I@"/@@"#C 05 E"&&+"#C O5 E%"++"C P5 E+"/,"#C ;5 .%+-%2/,C

05 G"/-"*C 75 E5 U"%@(,%JC  5 6/*",@"+-C (,- 75 M5 W*1/,%J :0$0)
$%* *.%$5) 3-,3'-0)'1 ,4 0J !J $%* 0(! 4'--,5$&%'0) F,1'3#1,% 0+%%'2 6+%0),%1 
!"#$ %&' 8 ""*5+-. 5+,90; *500B- 

6+9B℄ P5 Q/H/ (,- 65 O%2#%*(J+R"J/!S.#3R/! :+3'-#$-5,%) F,1'3#1,% -'2$0),%1
)% +%,%9'%0),%$2 1+3'-,%*+0,- 6+%0),%1 ;)0# $ 4'--,5$&%'0) M$--)'- !"#$ %&' 
8 "%*+0-. +00905 *500:- 

<:



 !"#℄  !"#$!  % &'#() *+( ,$!-./$!( 0% 1'2342)"!+%  ! "#$ %&'( "#$*'+ *, -.&!
/01 .('"&2$- (!3 &"- !*!4'$2("&5&-"& 2&6&"% &'()% *+,%  !-!./ 0#123 456 -!#"7.%

 !37℄ 5% 6% 7##$'33% 7#$*'+ *, "#$ $8$" *, -.&!4*'9&" *:.2&!; *! 6(;!$"& '$-*!(!$
&! -*6$ -$6&*!3:"*'-% &'()% *+,% "#-0./ 033108# 9; -!#"<.%

 !3!℄ 5% 6% 7##$'33% <.&!4*'9&" *:.2&!; &! 9(!3 "#$*'+ 4 #('("$' "(92$- ,*' -*6$
=3*:92$= -.($ ;'*:.-% &'()% *+,% "#-0./ 0=710=8 9; -!#"<.%

 !30℄ 8$#(/!( ,% 9/!""!#4*2": 0(' 6'/$': *+( ;!+! 9/!""!#4*2"% >'*:.
"#$*'+ ? (..2&("&*! "* "#$ .#+-&- *, *!3$!-$3 6(""$'% >56?@A+6BC+6DEA -077=.%

 !32℄ 5% 1$+<#!/% <.&!4*'9&" *:.2&!; $8$"- &! "@*43&6$!-&*!(2 $2$"'*! (!3 #*2$ -+-4
"$6-% >56?@A+6/ F+G HI6J -0772.%

 !3<℄ =% >% 8$+!!? *+( 8% ,$-/$"3% A!"'*3:"&*! "* -:.$'*!3:"&5&"+ &! 6$"(2- @&4
"#*:" &!5$'-&*! $!"$'% E6K?, L7#7<%0#30 -077#.%

 !3"℄ ;% 9/!""!#4*2"% <.&!4*'9&" *:.2&!; $8$"- &! B&! 92$!3$ -"':":'$-% &'()% *+,%
$%%-0./ "=71"=3 -!#"".%

 !33℄ 7%@% 5*"4A*% C'*.$'"&$- *, -$6&*!3:"*'- @&"# (! $D"'$6:6 2**.% >I,% &'()%
>ID?M >;E;+ -!#37.%

 !38℄ =% >% 8$+!!? *+( B% =% ,*C'<4$+% E$2&(2 .#(-$- &! -:.$'*!3:"*'-% NOP&
 !-2./ <7!1<7# -!##<.%

 !3=℄ 7% D*2!/: ;% E$#"4!/: E% 8$4'/: G4% >*2#: 7% 1% ,4!$(3: 0% ;/$H

A*+'?: I2% ,!/'J!-$+: E% K'L!#: 8% ,$-/$"3: *+( >% 5'-#% E$(5+ ,$'6&*!
-:.$'*!3:"&5&"+ (!3 6(;!$"& *'3$' &! !*!$!"'*-+66$"'& F$C" <&% &'()% *+,%
Q+;;% "&-0./ 708772 NE@ -077<.%

 !3#℄ =% 8% 7(!#"3!$+% >(. -.2&""&!; &! ( "@*43&6$!-&*!(2 -:.$'*!3:"*' @&"#*:" (!
&!5$'-&*! $!"$'G NOP& Q+;;% '!/ 2#"12#8 -!#==/ @I;+ ;'E; ;'+ ER;'I6 @ES+ ?)
TOM+DU)';+VW@ ?@ ;'+ 5RXD?)'+M ,+6)?I@.%

 !87℄ =% 8% 7(!#"3!$+% F#('("$'&-"& *, "#$ F**.$' .(&'&!; &! "@*43&6$!-&*!(2 !*!4
$!"'*-+66$"'& $2$"'*! -+-"$6-G >I,% &'()% NOP& #!-3./ !0<<1!0<# -!#=#/ @I;+
;'E; ;'+ ER;'I6 @ES+ ?) TOM+DU)';+VW@ ?@ ;'+ 5RXD?)'+M ,+6)?I@.%

 !8!℄  !? >% ;'/M<'? *+( 7CC*+2!# @% 5*"4A*% <:.$'*!3:"&!; 1% -+-"$6 @&"#
2&,"$3 -.&! 3$;$!$'(+ ? H&D$3 -&!;2$"4"'&.2$" -"("$% &'()% *+,% Q+;;% ! -2./ 72877<
NRD -077!.%

 !80℄ B% =% ,*C'<4$+ *+( =% >% 8$+!!?% >(. -"':":'$ &! !*!$!"'*-+66$"'&
-:.$'*!3:"*'-% &'()% *+,% Y   -!7./ !7<"07 -077=.%

 !82℄ @% 0% ,!/-$!+<' *+( ,% E% G2/+'!%  '3$' .('(6$"$' &! -:.$'*!3:"*'- @&"#
!*!3$;$!$'("$ 9(!3-% &'()% *+,% Y  %-0!./ 0!<"!7 Z+ -077<.%

 !8<℄ =$3'/ D*/N)<$+ *+(  !? >% ;'/M<'?% A!#*6*;$!$*:- -"'&.$ .#(-$ '$5&-&"$3
,*' -:',($ -:.$'*!3:"&5&"+% &'()% *+,% Q+;;% !"-00./ 008770 FI, -0770.%

 !8"℄ B% =% ,*C'<4$+% H(;!$"& .'*.$'"&$- *, -:.$'*!3:"*'- @&"# -"'*!; -.&!4*'9&"
*:.2&!;% &'()% *+,% Y  %-!7./ !7<"0! >+5 -077<.%

 !83℄ 5% >% B*2/: 9% &% 0-3!/A!/-: *+( 8% ,$-/$"3% E$2&(2 5*'"$D .#(-$ &! "#$
!*!$!"'*-+66$"'& F$C" <&% &'()% *+,% Q+;;% "'-!2./ !28770 456 -077".%

 !88℄ =% >% 8$+!!? *+( B% =% ,*C'<4$+% A!"'*3:"&*! "* :!*!5$!"&*!!(2 -:.$'*!4
3:"&5&"+% [I6MI@ E@M Y6+E' >?+@+ &RXD?)'+6) -!##=.%

#=



 !"#℄  ! "! #$%&&' (%) *!  ! +(,-./$%%  !"#"$%!&' ()*)+( $" "!"+")&!(-''+)&$
(#.+&!"/#)!&( 0 1+&$2*)$!" !% 3$%(4$)5 $"2*&$*")( %&!' '$&!(!.$ )4+!&-% &'()%
*+,% -  !.!/01 !//234 .533#0%

 !"6℄ #(%0&1 2-03&4% 6+&&!'*7"+)$ 8!(+.4(!" 9#")$!" :$)4 .&++(($"7 '*7"+)$5*;
)$!"% &'()% *+,% 7+88% "#".201 32"336 .533#0%

 !#3℄ 5! 6!  -1.-' (%) *! 7! 89&4-'% <-=&$/$5*)$!" !% (.$" *"/ .>*('* :*2+(
$" 8!(+.4(!" )#""+> 9#")$!"( !")*$"$"7 * %+&&!'*7"+)$ >*-+&% &'()% *+,% 7+88%
"#$.401 34"334 .53360%

 !#!℄ +! 2$.$%-: #! #-;$: +! <(.(/(=/$: (%) +! #(&.(>(% 6?@ $"/#+/ 8!(+.4(!"
#&&+") $" * (#.+&!"/#)!&A%+&&!'*7"+)A(#.+&!"/#)!& 9#")$!"% 9% &'()% :;%
9=>%   1 324"3" .533#0%

 !#5℄ ?$/(;) "! 6&A%,(%% 3+ !#&( /+ .4-($B#+ /+ 6+-"'*"C )!'+ DE ?F+*"$B#+
B#*")$B#+% ?@AB8B;C DEC;A .53340%

 !#4℄ </-,(= B! C$1D&;4% G .4+"!'+"!>!7$*> )4+!&- !% /*'.$"7 $" %+&&!'*7"+)$
'*)+&$*>(% F@@@ GH=C)% I=JC% %#1 4//4K4//6 .533/0%

 !#/℄ E/(;1&= *$44&1% H4-($B#+ /+ >IF+)*) (!>$/+% DEC;A .!66#0%

 !#2℄ 70;.(;) 2$11&D;(%)= (%) *(,&1 F0%()G&1(% J.$" /-"*'$( $" !"K"+/
'*7"+)$ ()&#)#&+( L% :>HBCJ+H .53350%

 !#L℄ 70;.(;) 2$11&D;(%)= (%) *(,&1 F0%()G&1(% J.$" /-"*'$( $" !"K"+/
'*7"+)$ ()&#)#&+( LL% :>HBCJ+H .53340%

 !#"℄ 70;.(;) 2$11&D;(%)= (%) 5%);H& </$('$11&% J.$" /-"*'$( $" !"K"+/
'*7"+)$ ()&#)#&+( LLL% :>HBCJ+H .53350%

66



Supraconductivité en présence de forts e¤ets paramagnétique et spin-orbite.

L�état supraconducteur étant un condensat de paires de Cooper constitué d�électrons de moments et
de spins opposés, il peut être fortement in�uencé par des e¤ets de spin. Au cours de cette thèse, nous
étudions l�e¤et d�un fort champ d�échange et d�un e¤et spin-orbite de type Rashba sur les propriétés
supraconductrices.
Dans une première partie, on étudie les e¤ets associés à l�interaction entre supraconductivité et fort

champ d�échange, se caractérisant par une transition de phase vers un état supraconducteur inhomogène
découvert par Fulde, Ferrell, Larkin et Ovchinnikov (FFLO). On étudie tout particulièrement les �uctua-
tions supraconductrices à l�approche de la transition de phase. On montre que ces �uctuations peuvent
servir de révélateur à cette phase. Notamment, la capacité calori�que et la paraconductivité divergent de
façon caractéristique à la transition vers un état modulé. On décrit également comment les e¤ets parama-
gnétiques modi�ent les �uctuations de l�aimantation, annulant la réponse diamagnétique ou produisant
des oscillations entre réponse para- et dia-magnétique.
La seconde partie est dévolue aux jonctions supraconducteur-ferromagnétique (S/F). Dans les jonc-

tions Josephson S/F/S, le champ d�échange donne lieu à des oscillations du courant critique en fonction
de la longueur de la jonction, charactérisées par une alternance des états 0 et �. On prédit une transi-
tion entre les états 0 et � induite par la température, même dans la limite ballistique. Dans cette limite
ballistique, on montre également que le courant de Josephson s�atténu sous la forme de lois de puissance
en fonction de la longueur de la jonction, alors que le cas di¤usif présente une atténuation exponentielle.
On étudie ensuite la seconde harmonique de la relation courant-phase en présence d�une faible quantité
d�impuretés.
La dernière partie traite des e¤ets de proximité lorsque les deux e¤ets paramagnétique et spin-orbite

sont présents dans une jonction Josephson. On montre que l�association d�une interaction Rashba et
d�un champ d�échange induit un couplage direct entre les ordres magnétique et supraconducteur. En
particulier, ce couplage permet de générer toute la dynamique magnétique par l�application d�une simple
tension électrique.

Mots-clefs : supraconductivité, e¤et paramagnétique, phase FFLO, e¤et de proximité supraconducteur-
ferromagnétique, jonction �, interaction spin-orbite.

Superconductivity under strong paramagnetic and spin-orbit e¤ects.

The superconducting state being a Cooper pair condensate built on opposite spin and momentum
electrons, it can be strongly in�uenced by any spin e¤ect. In this thesis, we investigate the roles of strong
paramagnetic and spin-orbit e¤ects on superconducting properties.
In a �rst part, the interplay between paramagnetic e¤ect and bulk superconductivity is studied,

leading to the modulated Fulde, Ferrell, Larkin and Ovchinnikov phase (FFLO phase). We focus on
superconducting �uctuations near to the FFLO state. We show that these �uctuations can serve as a
smoking gun for this phase. Noticeably, the �uctuation heat capacity and paraconductivity diverge in
a characteristic way when approaching the phase transition towards a modulated state. Moreover, the
�uctuation induced magnetization is predicted to be drastically quenched or to oscillate between dia- and
para-magnetic responses.
The second part is devoted to superconductor-ferromagnetic (S/F) junctions. In S/F/S Josephson

junctions, the exchange �eld is responsible for the critical current oscillation, characterized by alternative
0- and �-states, with respect to the junction length. We predict a temperature induced (0� �) state
transition, even in the ballistic case. Moreover, the ballistic case exhibits some power law decays of the
Josephson current, in contrast to the exponentially decaying current in dirty limit. The moderately dirty
limit is then investigated, and the second harmonic of the current-phase relation is established.
The last part deals with proximity e¤ects when both paramagnetic and spin-orbit interactions are

present in a Josephson junction. We show that the association of both Rashba interaction and exchange
�eld induces a direct coupling between magnetic and superconducting orders. Particularly, this coupling
generates the complete magnetization dynamics by applying an appropriate d.c. voltage.

Keywords : superconductivity, paramagnetic e¤ect, FFLO phase, superconductor-ferromagnet proxi-
mity e¤ect, �-junction, spin-orbit interaction.


