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 !"#$%&#'(%)!*"+,'-% .+/+012"+3/%'4*"%0'56-55'7+&%0'3%1838&+,'9&+1!'

 !"#$%&'()"& ! "#$%&&'(! )%#*(+! ,! &%-'.! /0%1&'! 0%2*(! '2! 3*4'0-5&&6(! #$%&7! 28*0*,96+! #3*#$50'4%:$;#6!
2&<=5&&6!0',&6!>'2<)&*1!3'84*$*,?5&*#$'! @AB !C30%,?'&&6!30*D5#*(!>'2<)&*4*!,<E*,%&&6!-/*?60',! F07&$7:$;#6!
&%! #<#$5('! /*&$0*?G! 2%! 0',&5(! 1E&;*1! >'2<)&*1! 3'84*$*,?5&*#$' ! H5#$7,%&&6! >'2<)&*1! 3'84*$*,?5&*#$'! :!
5?5(5&$*(! 5$%3&*4*! /*&$0*?G! 6/! 7! #<#$5('! #3*0$<,&*1! 3'84*$*,/<+! $%/! '! 7! 30%/$<D'! >'2<)&*4*! ,<E*,%&&6! @IB !
J0*$5+! (*=?<,'#$;! ,</*&%&&6! 8'$;(<! 0'2&*4*! ,'/7! 2%30*40%(*,%&<E! >'2<)&<E! &%,%&$%=5&;! ?'('$7:$;#6!
%8%3$%D'.&<(!3*$5&D'%?*(!#<#$5(!20*#$%G)*4*!*04%&'2(7 !K/!3*/%27:!30%/$</%+!05250,&'!(*=?<,*#$'!*04%&'2(7!
-/*?60',! #7$$:,*! 2&<=5&&'+! L*! &54%$<,&*! ,'8*M0%=%:$;#6! &%! >'2<)&<E! 6/*#$6E! 8'$5.+! $%! (*=5! 30<,5#$<! 8*!
$0%4')&<E!&%#?'8/',!@NB 

O<2&%)5&&6!0',&6!>'2<)&*1!3'84*$*,?5&*#$'!:!&5*ME'8&*G!#/?%8*,*G!30*D5#7!358%4*4')&*4*!/*&$0*?G!7!
>'2<)&*(7! ,<E*,%&&'! 7)&',#;/*1! (*?*8'+! L*! #30<6:! *3$<('2%D'1! 30*D5#7! >'2<)&*4*! ,<E*,%&&6! 7! &%,)%?;&*(7!
2%/?%8' !P%.M'?;-!3*-<05&<(!'!8*#$73&<(!(5$*8*(!358%4*4')&*4*!/*&$0*?G!7!>'2<)&*(7!,<E*,%&&'!-/*?60',!:!
07E*,'! $5#$<+! L*! ,E*86$;! 8*! #/?%87! *0':&$*,&<E! &%,)%?;&<E! &*0(%$<,',! &%,)%?;&*1! 30*40%(<! ! >'2<)&*1!
/7?;$70<![3, 4].

J0*$5+! 8*#?'8=5&&6! &%7/*,D'! 7! D;*(7! &%306(/7! 2*#5058=5&&'! ,! *#&*,&*(7! &%! 8'$6E! ('#;/*1! -/*?<! '!
30%/$<)&*!3*2%!7,%4*G!2%?<-%G$;#6!8'$<!#'?;#;/*1!-/*?<!$%!8<&%('/%!2('&<!1E&;*1!>'2<)&*1!3'84*$*,?5&*#$' 

*+"$,– ,<2&%)<$<!8<&%('/7!>'2<)&*1!3'84*$*,?5&*#$'!7)&',!NQ-NN!0*/',!#'?;#;/*1!-/*?< 
*+"-./,"$,!-'"/'0+'",.-)%(.1+''23,R5$*8<S!%&%?'2!$%!72%4%?;&5&&6!&%7/*,*-(5$*8<)&*1!?'$50%$70<+!

358%4*4')&5! #3*#$505=5&&6+! 358%4*4')&5! $5#$7,%&&6+! /*&#$%$7,%?;&<.! 358%4*4')&<.! 5/#350<(5&$+! (5$*8<!
(%$5(%$<)&*1! #$%$<#$</< ! T/#350<(5&$! 30*,*8<,#6! &%! M%2'! U"V! W-WW! #$735&',! # R*=<?',! $%! # X'?;D5!
J'84%:D;/*4*! 0%.*&7! H50&*3'?;#;/*1! *M?%#$' ! C! 8*#?'8=5&&'! M0%?<! 7)%#$;! NI! 7)&',! 396$<E! /?%#',! ,'/*(! NQ-11
0*/',+! 2! &<E! Y! 8',)%$! $%! Y! E?*3D', ! C#'! 7)&'! 2%! #$%&*(! 28*0*,96! '! >'2<)&<(! 0*2,<$/*(! ,'8&5#5&'! 8*! *#&*,&*1!
(58<)&*1!4073< 

4+5#%&"$"/, .-)%(.1+''2. Z*&$0*?;! >'2<)&*1! 3'84*$*,?5&*#$'! NQ-11- 0')&<E! 7)&',! 28'.#&G,%$<! $0<)'!
30*8*,=!&%,)%?;&*4*!0*/7![=*,$5&;!AQN\!0*/7+!40785&;!AQN\!0*/7+!$0%,5&;!AQNY!0*/7] !O<8<!8'6?;&*#$'!$%!)%#!
8?6!.*4*!30*,585&&6!(<!*M<0%?<!2!70%E7,%&&6(!3*0<!0*/7+!(%$50'%?;&*-#3*0$<,&*1!M%2<!-/*?< !"M0%&'!&%(<!
,<8<!07E*,'!$5#$<!05/*(5&8*,%&'!&%,)%?;&*G!30*40%(*G!2!>'2<)&*1!/7?;$70<!8?6!7)&',!^-_!/?%#', !`527?;$%$<!
$5#$7,%&&6!3*0',&G,%?<!2!*0':&$*,&<(<!&*0(%$<,%(<!8?6!*D'&G,%&&6!0*2,<$/7!>'2<)&<E!6/*#$5.!7)&',!396$<E!/?%#',!
[5].

U,585&'!3*/%2&</<!,<('0G,%&&6!>'2<)&*1!3'84*$*,?5&*#$'!7)&',!396$*4*!/?%#7!&%,585&*!7!$%M?<D'!N !a%&'!
,E'8&*4*! $5#$7,%&&6!NQ-11-0')&<E! E?*3D',!3*/%2%?<+!L*!)%#! 3*8*?%&&6! bQ! (!#$%&*,<$;! I+YcQ+Nd! #+! %! 7! 8',)%$!
\+bcQ+N^!# !e'! 0527?;$%$<!,'83*,'8%G$;!#5058&;*(7!0',&G !J*/%2&</!*D'&/<!#30<$&*#$'! 2%!0527?;$%$%(<!$5#$7!
fg*,&</*,<.! M'4h! E?*3D',! 8*0',&G:! NA+dcQ+AN! #+! %! 8',)%$! Nb+^cQ+AA! # ! C! E?*3D',! 0527?;$%$<! ,'83*,'8%G$;!
#5058&;*(7! 0',&G+! %! 7! 8',)%$! - &<2;/*(7 ! O5?<)<&%! &%E<?7! $7?7M%! ,35058! 2! 3*?*=5&&6! #<86)<! 7! E?*3D',!
#$%&*,<$;!A+AcQ+\!#(![&<2;/<.!0',5&;]+!%!7!8',)%$!^+IcQ+Y!#(![#5058&'.!0',5&;] 

C!E?*3D',!#5058&6!/'?;/'#$;!24<&%&;!0*24<&%&;!07/!,!73*0'!?5=%)<!#$%&*,<$;!I+^cN+A!0%2<+!%!7!8',)%$!
^+_cQ+Y!0%2< !O!*M*E!4073%E!0',5&;!0*2,<$/7!#<?<!*D'&G:$;#6!6/!#5058&'. !`527?;$%$<!*D'&/< -,<8/'#&*-#<?*,<E!
(*=?<,*#$5.! 2%! $5#$*(! fJ'8&'(%&&6! $7?7M%! ,! #'8! 2%! bQ! #h! 7! E?*3D',! 8*0',&GG$;! Nb+^cN+N! 0%2<+! 7! 8',)%$! -
NA+\cN+N! 0%2< ! e'! 3*/%2&</<! E%0%/$50<27G$;#6! 6/! #5058&' ! X5058&6! 8*,=<&%! #$0<M/%! 2! ('#D6! 7! E?*3D',!
#$%&*,<?%! NdQcI+b #(+! %! 7! 8',)%$! NA0±5,1 #( ! O! *M*E! 4073%E! 30*6,! -,<8/'#&*-#<?*,<E! (*=?<,*#$5.!
2&%E*8<$;#6!,!(5=%E!8*#$%$&;*4*!0',&6 
H%M?<D6!N 
6/'$7(!$,8(5/9'-:,;(.0-"-<%+'-)"(,#9'(<,=>-==,?-!(<,)(%&)&!-:,@!-%/,;?-.-<1,'$<9$%&'-0-,?-!#

A"$;/,"+)"#<$''2

#$
%$

;

,E'8&5 3*$*)&5 3'8#7(/*,5 J0<0'#$!3*/%2&</',+!i 8*#$*,'0&'#$;

B-!$5'/!/,
8(5/9'/C,2!-)"+D

± m ± m ± m II-$5#$-
&&6

III-
$5#$-
&&6

U%4%?
;<.

t* p**

E</.!()"&F
G(0,H>7,I)J

j 6,8±0,14 &5!M7?**** 6,4±0,12 -*** - 6,1 2,2
<0,05

a 7,3±0,15 &5!M7?* 6,9±0,11 - - 5,6 2,2

K;?/"'()"&F
9-<'/!-</D, G(0,
LCM7,I)J

j
12,4±0,21 12,0±0,52 11,7±0,24 3,3 2,5 5,8 2,2

<0,05
a 13,5±0,22 13,1±0,50 12,8±0,24 3,0 2,3 5,3 2,2

± ± 

m

± ± ± ± ± m ± 

m



 !"#$%

%

137%

N'#9!()"&F
'$C/%, "#%#G$,
<;+?+.,I)7J

j
2,2±0,7 2,9±1,1 4,0±0,8 27,5 31,9 58,1 1,7 0,05

a 5,6±0,8 6,1±1,2 7,9±0,5 8,5 25,7 34,1 2,4 <0,05

K/%$F,50/'$''2
?-50/'$''2,?#!,I!-
)"&,?$5(<J

j
6,5±1,2 7,4±1,3 9,6±0,8 12,9 25,9 38,5 2,2 <0,05

a 5,9±0,8 6,2±1,2 7,3±0,9 5,0 16,3 21,2 1,2 0,05

E</.!()'--)/%-<(
;(.'(7$''2,"#%#G$,
)(., 5$, H>), I/-#$;!
0%2',)

j
13,5±1,1 14,1±1,6 16,9±0,9 4,3 18,1 22,4 2,4 <0,05

a 12,7±1,1 13,3±1,6 15,2±0,7 4,6 13,3 17,9 1,9 0,05

E</.!()'--)/%-<(,
)"?/G-!, <,
.-<1/'#, 5, 7()O2,
I)7J

j
140±6,3 147±7,1 159±5,7 4,9 7,8 12,7 2,2

<0,05

a 120±5,1 129±7,1 139±6,1 7,2 8,9 16,1 2,6

P/"?/<$%()"&F,
?(<'-7(?'/D, G(0,
G+5, <?$C#<$''2,
9$)#,I7J

j
820±45

&5!M7?*
960±41 - 15,8 2,3

<0,05

a 715±25 &5!M7?* 815±30 - 13,1 2,2

J0<('$/<S! kl! ! m! 40%&<)&5nA+N^! 30<! opQ+Q^l! kk8*#$*,'0&'#$;! ,<2&%)5&&6! 2%! 3*/%2&</%(<! ,E'8&*4*! '! 3'8#7(/*,*4*!
$5#$7,%&&6l! kkk!3*$*)&5!$5#$7,%&&6!-,<8/*#$'! '!,<$0<,%?*#$'!&5!30*,*8<?<!7!2,962/7!2!3*4*8&<(<!7(*,%(<!$%!
,'8#7$&'#$G!&%?5=&*1!(%$50'%?;&*1!M%2< 

J'8!)%#!*D'&/<!,<$0<,%?*#$'! 2%!8%&<(<!07E*,*4*! $5#$7!f`',&*('0&<.!M'4!M52!,0%E7,%&&6!)%#7h!E?*3D'!
3*8*?%?<! 8<#$%&D'G! 8*,=<&*G! YAQcd^ (+! %! 8',)%$%! \N^cA^ ( ! C! E?*3D',! 0*2,<$*/! ,<$0<,%?*#$'! ,'83*,'8%:!
8*#$%$&;*(7!0',&G+!%!7!8',)%$!#5058&;*(7!0',&G 

J*0',&6?;&<.!%&%?'2!>'2<)&*1!3'84*$*,?5&*#$'!&%!3*)%$*/!&%,)%?;&*4*!0*/7!,/%27:+!L*!7!E?*3D',!,<L'!
%M#*?G$&'!3*/%2&</<+!&'=!7!8',)%$ !O</?G)5&&6!#$%&*,<$;!?<-5!4&7)/'#$; !H7$+!8',)%$%!30*85(*&#$07,%?<!,<L'!
0527?;$%$< !U%!6/'#&*G!*D'&/*G!2!,0%E7,%&&6(!#$%$5,*4*!/0<$50'G+!0*2M'=&*#$'!('=!3058#$%,&</%(<!0'2&*1!#$%$'!
(5&-!,<0%=5&&' !H%/+!8?6!E?*3D',! '! 8',)%$! E%0%/$50&<.!#5058&'.!0',5&;!30*6,7S!-,<8/*#$'+! #<?<l!8*#$%$&'.!–
-,<8/'#&*-#<?*,<E! (*=?<,*#$5. ! j?*3D'! (%?<! 3505,%4<! &%8! 8',)%$%(<! 7! 30*6,'! ,<$0<,%?*#$'+! #30<$&*#$'!
[8*#$%$&'.!0',5&;]l!8',)%$%!7!30*6,'! 4&7)/*#$'! [#5058&'.] !P<2;/<.!0',5&;!30*6,7!#30<$&*#$'!30*85(*&#$07,%?<!
8',)%$%!$%!4&7)/*#$'!– E?*3D' 

U =*,$&6!3*!40785&;!&%!70*/%E!>'2<)&*1!/7?;$70<![$0<)'!&%!$<=85&;]!(<!05%?'2*,7,%?<!$%/'!,%0'%$<,&'!
(*87?'S!>7$M*?+! ,*?5.M*?+!?54/%!%$?5$</% !P%! /*=&*(7!70*D'!(<!#30<6?<!,<E*,%&&G!>'2<)&<E!6/*#$5.!7)&', !
O</*&7G)<!35,&7!/'?;/'#$;!>'2<)&<E!,30%,+!7)&'!,*8&*)%#!,8*#/*&%?G,%?<!,?%#&'!>'2<)&'!6/*#$' !U%?5=&*!,'8!
E%0%/$507!&%,)%?;&*4*!(%$50'%?7!,!/*=&'.!/*&/05$&'.!#50'1!70*/',!,)<$5?;!%/D5&$7,%,!7,%47!&%!30*,'8&<E!8?6!
8%&*1! #50'1! 6/*#$6E ! P%30</?%8+! ,<$0<,%?'#$;! ,8*#/*&%?G,%$<! &%! 70*/%E+! 85! ,</*0<#$*,7,%?<! M'4! &% 8*,4'!
8<#$%&D'1+!&%./0%L'!7(*,<!8?6!,<E*,%&&6!#<?<!#$,*0GG$;#6!30<!2%#$*#7,%&&'!4'(&%#$<)&<E!,30%,+!#30<$&*#$'!–
,!#3*0$<,&<E!'!07E?<,<E!'40%E !P%!70*D'!3*#$'.&*!3'8,<L7,%?<!,<(*4<!8*!7)&',+!L*!#30<6?*!1E&;*(7!>'2<)&*(7!
,8*#/*&%?5&&G !Z0'(!$*4*+!8?6!0*2,<$/7!-,<8/*#$'+!#<?<+!,<$0<,%?*#$'+!#30<$&*#$'+! 4&7)/*#$'!,</*0<#$*,7,%?<!
#35D'%?;&'!/*(3?5/#<!,30%,!,!*#&*,&'.!)%#$<&'!70*/7 

J*$*)&5! $5#$7,%&&6! >'2<)&*1! 3'84*$*,?5&*#$'! ,'8M7?*#6! ,! /'&D'! 4078&6! AQN\! 0*/7! [8<, ! $%M?<DG! N] !
`527?;$%$<!#,'8)%$;!30*!35,&5!20*#$%&&6![Y+Ni]!#5058&;*#$%$<#$<)&<E!3*/%2&</',!>'2<)&*1!3'84*$*,?5&*#$'!2%!
350-<.! #5(5#$0! 7! E?*3D',! [NQ+Ii]! $%! 8',)%$! [^+\i] ! C! 4078&'! (<! &5! (%?<! 2(*4<! 30*,5#$<! $5#$<! 8?6! *D'&/<!
-,<8/*#$'!$%!,<$0<,%?*#$'+!$*(7!3*$*)&'!2('&<!7!30*6,'!D<E!/*&8<D'.!(<!&5!*D'&<?< 

J*/%2&</!30*6,7!#30<$&*#$'!3*/0%L<,#6!7!E?*3D',!8*!NA+QcQ+^A!#![30<0'#$!b+bi]+!7!8',)%$!8*!Nb+NcQ+^!#!
[30<0'#$! b+Qi] ! K/'#&<.! 3*/%2&</! 7! E?*3D',! &5! 2('&<,#6+! 7! 8',)%$! 20'#! 8*! #5058&;*4*! 0',&6 ! `527?;$%$! *D'&/<!
4&7)/*#$'!7!E?*3D',!#$%&*,<$;!A+_cN+N!#(![30<0'#$!A\+^i]+!%!7!8',)%$!I+NcN+A!#(![30<0'#$!Y+^i] !C!E?*3D',!,*&%!
20*#?%!8*!#5058&;*4*!0',&6+!%!7!8',)%$!8*!8*#$%$&;*4* 

C! E?*3D',! 2M'?;-<?%#;! /'?;/'#$;! 24<&%&&6! 0*24<&%&&6! 07/! ,! 73*0'! ?5=%)<! 7! 8*! \+dcN+b! 0%2<! [30<0'#$!
NA+_i]+! %! 7! 8',)%$! I+AcNb! 0%2<! [30<0'#$! ^i] ! e'! 0527?;$%$<! 20*#?<! 8*! 8*#$%$&'E! (5= ! J*/%2&</<! 3'8&'(%&&6!
$7?7M%!,!#'8!2%!bQ!#!7!E?*3D',!#$%&*,<?<!Nd+NcN+I!0%2<![30<0'#$!d+bi]+!%!7!8',)%$!Nb+bcN+I!0%2<![30<0'#$!d+Ii] !C!
E?*3D',! 30*6,! -,<8/'#&*-#<?*,<E! 6/*#$5.! 7! D;*(7! $5#$'! 2%?<-<,#6! ,! (5=%E #5058&;*4*! 0',&6+! %! 7! 8',)%$!
3*/0%L<,#6! 8*! 8*#$%$&;*4*! 0',&6 ! `527?;$%$! #$0<M/%! ,! 8*,=<&7! 2! ('#D6! 8*0',&G,%,! 7! E?*3D',! Nd\c\+N! #(!
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[30<0'#$! d+_i]+! %! 7! 8',)%$! NA_cI+N! #(! [30<0'#$! \+A! i] ! U%>'/#*,%&'! 0527?;$%$<! #$0<M/%! 2%?<-<?<#6! ,! (5=%E!
8*#$%$&;*4*!0',&6 

J0*8*,=! 8074*4*! #5(5#$07! (<! 05%?'2*,7,%?<! $%/'! ,%0'%$<,&'! (*87?'! 4'(&%#$</%l! M%#/5$M*?l! ?54/%!
%$?5$</%l! >7$M*? ! C! 30*D5#'! >'2<)&*4*! ,<E*,%&&6! 7)&',! #'?;#;/*1! -/*?<! 0'2&*,<8<! >'2<)&*1! 3'84*$*,/<! M7?<!
,2%:(*3*,962%&'!('=!#*M*G! '! ,<M'0! 2%#*M',!3'84*$*,/<!,<2&%)%,#6!,%0'%$<,&<(!(*87?5(!$%! 2%,8%&&6(<!70*/7 !
J'#?6!0*2(<&/<!'2!,/?G)5&&6(!,30%,!&%!4&7)/'#$;!8%,%?<!,30%,<!&%!0*2,<$*/!-,<8/*#$'!%M*!#30<$&*#$'+!%!3*$'(!
&%! #<?7 ! P%! 3*)%$/7! *#&*,&*1! )%#$<&<! 70*/7! 0*2,<,%?<! -,<8/'#$;! '! #30<$&'#$;+! 6/'! ,<(%4%G$;! ,<#*/*1!
'&$5&#<,&*#$'!(q62*,<E!#/*0*)5&;!$%!-,<8/*1!07E?<,*#$'!30*D5#',!2M78=5&&6!$%!4%?;(7,%&&6 !O'8#7$&'#$;!,$*(<!
- *8&%!'2!7(*,!7#3'-&*4*!0*2,962%&&6!D<E!2%,8%&; 

O<$0<,%?'#$;! 0*2,<,%?<! 7! 8074'.! 3*?*,<&'! 70*/7+! *#/'?;/<! ,=5! 7! 3*,&*(7! *M#62'! >7&/D'*&7:!
4%2*$0%&#3*0$&%!#<#$5(% ! a*! $*4*! =! ,30%,<! &%! ,<$0<,%?'#$;! ,</*&7,%?<#;! 2! (5&-*G! '&$5&#<,&'#$G! (q62*,<E!
#/*0*)5&;+!L*!8*2,*?6?*!2M5054$<!/**08<&%D'G!07E',!'!2%!7(*,<!&%6,&*#$'!&52&%)&*1!,$*(< !

`527?;$%$<! 3'8#7(/*,*4*! $5#$7,%&&6! NQ-11-0')&<E! -/*?60',! #,'8)%$;! 30*! M'?;-5! 20*#$%&&6! [N^+bi]!
#5058&;*#$%$<#$<)&<E!8%&<E!>'2<)&*1!3'84*$*,?5&*#$'!2%!8074<.!#5(5#$0+!3*0',&6&'!2!350-<(![Y+Ni]+!7!E?*3D',!
&%!N\+Ai+!%!7!'!8',)%$!&%!Nb+bi !V,<8/'#&'!(*=?<,*#$'!3*/0%L<?<#6!7!E?*3D',!8*!I+dcQ+NA!#![30<0'#$!I+Ni]+!%!7!
8',)%$!8*!I+_cQ+NN!#![30<0'#$!^+Ii]! '!8*#64&7?<!8*#$%$&;*1!(5=' !g%#!,</*&%&&6!)*,&</*,*4*!M'47!2(5&-<,#6!7!
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