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;<' A3%B".!"#"$0' C2#B3.' D/3@%@"!"# 0' E)F%$6' E%"%0' 93$%.2' 7<' 72#)&23*/ #"' 0' ;$$' =3)F2%$!"# 0'
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! I*#6*3B'%$'9#@":)@3*'9"&%:%$"0'K$%,"*.%-/'#L'93..3:2)."--.'9"&%:3@'1:2##@0'M#*:".-"*0'9;'
NOPNQ0'K1;'
#93..3:2)."--.'7#$.#*-%)B'#$'I3-2#6"$'R"3&%$"..0'H#.-#$0'9;0'NSOOQ '
%="F3*-B"$-'#L'H%#:2"B%.-*/'3$&'9#@":)@3*'H%#@#6/0'K$%,"*.%-/'#L'C"T3.'9"&%:3@'H*3$:20'
U3@,".-#$0'C"T3.0'K1; '
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1:2##@0'M#*:".-"*0'9;'NOPNQ0'K1; '
' ="F3*-B"$-'#L'9"&%:%$"0'H*%623B'3$&'M#B"$V.'W#.F%-3@0'H#.-#$0'9;'NSOOQ0'K1;'
( ="F3*-B"$-'#L'H%#:2"B%.-*/'3$&'9#@":)@3*'H%#-":2$#@#6/0'K$%,"*.%-/'#L'93..3:2)."--.'
9"&%:3@'1:2##@0'M#*:".-"*0'9;'NOPNQ0'K1;'
) H*#3&'X$.-%-)-"'#L'W3*,3*&'3$&'9XC0'73BJ*%&6"0'9;'NSOYS0'K1;'
*R36#$'X$.-%-)-"'#L'9UW0'9XC'3$&'W3*,3*&0'73BJ*%&6"0'9;'NSOZ[0'K1;'
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!

#$%# &'() &"!*+,-+./0!12+,-.3!4(56728!4(51-.+/-(.0!(9!5:/+/-(.0!/;+/!4(.92,!-.4,2+02<!/,+.05-00-1-7-/=>!

'?)@A &BC!02*2,-/=>!+.<!-55:.2!204+62>!D2,2!9-,0/!<2/24/2<!+9/2,!#EAFBGH!;+<!3(.2!/(!9-8+/-(.>!+.<!

7-I27=!(,-3-.+/2<!<:,-.3!62,0-0/2./! -.924/-(.! (9! -55:.(4 (56,(5-02<! ;(0/0J!K(! /20/! /;2! ;=6(/;20-0! /;+/!

#EAFBGH!9+4-7-/+/2<!252,32.42!(9!0:4;!*+,-+./0>!#EAFBGH!D+0!,2*2,/2<!/(!/;2!+.420/,+7!02L:2.42!-.!/;2!

4(./28/!(9!02L:2./-+7!#6-I2!02L:2.420!9,(5!+.!-55:.(4(56,(5-02<!-.<-*-<:+7>!+.<!D-/;-.!2+4;!(9!/;2!

5+M(,!#$%#&'() &"!*+,-+./0!(9!4(.42,.J!@.!+77!4+020>!-.924/-*-/=!(9!/;2!#EAFBGH!,2*2,/+./0!D+0!02*2,27=!

4(56,(5-02<J! K;2! -.924/-*-/=! (9! +/=6-4+7! #$%#&'() &"! 7-.2+320! /;+/! 6,(6+3+/2<! -.! /;2! +102.42! (9!

#EAFBGH!D+0!9(:.<!/(!12!<262.<2./!:6(.!2-/;2,!#ENFBOP!(,!#EPFQQRJ!S (/+17=>!H+55+!+.<!?5-4,(.!

*+,-+./0!6(00200!1(/;!#EAFBGH!+.<!#EPFQQR>!2+4;!(9!D;-4;!4(./,-1:/2<!/(!-.924/-*-/=!(9!/;202!*+,-+./0J!

$5(.3!0+,124(*-,:020>!#ENFBOP>!#EAFBGH>!+.<!#EPFQQR!+,2!(.7=!<2/24/2<!-.!#$%#&'() &">!D;-4;!-0!

+70(! <-0/-.3:-0;2<! 1=! +! 6(7=1+0-4! #BT#"! 472+*+32! 0-/2J! H2.2/-4! +.<! 1-(4;25-4+7! 2862,-52./0! ;2,2!

0;(D2<! /;+/! #ENFBOP>! #EAFBGH>! +.<! #EPFQQR! 2+4;! 0/+1-7-U2! #6-I2! (.! *-,-(.0>! +.<! /;+/! /;2=! +,2!

<-062.0+172!-.!/;2!+102.42!(9!#BT#"!472+*+32>!4(.0-0/2./!D-/;!02724/-(.!(9!/;202!5:/+/-(.0!1=!/;2!#B T#"!

472+*+32!0-/2J!',=(VW!,2*2+72<!/;+/!2-/;2,!#EAFBGH!(,!#EPFQQR!0;-9/!/;2!#6-I2!,2426/(,!1-.<-.3!<(5+-.!

X%YAZ!/(D+,<0!/;2!(62.!4(.9(,5+/-(.!,2L:-,2<!9(,!$'V" &1-.<-.3!+.<!/;2,29(,2!(.!6+/;D+=!9(,!-.924/-(.J!

'(.0-0/2./!D-/;!/;-0>!+.!05[%VK!,26(,/2,!9(,!%YA !4(.9(,5+/-(.!0;(D2<!/;+/!1(/;!#EAFBGH!+.<!#EPFQQR!

06(./+.2(:07=! +<(6/! /;2! 4(.9(,5+/-(.! /;+/! $'V"! -.<:420! -.! /;2! 6+,2./+7! #6-I2J! A+/+! 9,(5! /;202!

(,/;(3(.+7! 2862,-52./0! <25(.0/,+/2! /;+/! #EAFBGH! +.<! #EPFQQR! +,2! 4(.*2,32./! +<+6/+/-(.0! /(! /;2!

6(7=1+0-4!#BT#"!472+*+32!0-/2!D;-4;!0/+1-7-U2!#B!(.!/;2!*-,-(.!-.!/;2!(62.!%YA!4(.9(,5+/-(.!+.<!+4/!

26-0/+/-4+77=! /(! 6,(5(/2! /;2! 9-/.200! (9! *+,-+./0! 12+,-.3! 4(56728! 4(51-.+/-(.0! (9! 47-.-4+77=! 0-3.-9-4+./!

5:/+/-(.0J !

!

!"#$%&'() !#$%# &'() &">!'?)@A &BC>!4(,(.+*-,:0>!*+,-+./0>!#6-I2!6,(/2-.>!26-0/+0-0>!2*(7:/-(.>!$'V">!
6+.<25-4>!-.924/-*-/=>!#ENFBOP>!#EAFBGH>!#EPFQQR!
!
!
!
!
!
!
!
!
!
!
!
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\ ! #EAFBGH!-0!:1-L:-/(:0!+5(.3!#$%# &'() &"!Y &7-.2+32!#6-I20!+.<!-0!,2L:-,2<!9(,!-.924/-*-/=!(9!/;2!
5+-.!)+,-+./0!(9!'(.42,. !

!!
\ ! @.!+.!28+5672!(9!4(.*2,32./!2*(7:/-(.>!#$%# &'() &"!$!7-.2+32!*-,:020!5+-./+-.2<!/,+.05-00-(.!

4;+-.0!-.!/;2!+102.42!(9!#EAFBGH>!1:/!D2,2 !-.0/2+<!<262.<2./!:6(.!#ENFBOP!(,!#EPFQQR !
!!

\ ! #EAFBGH!+.<!#EPFQQR!+,2!1(/;!+<+6/+/-(.0!/(!/;2!6(7=1+0-4!#BT#"!472+*+32!0-/2!
!!

\ ! @.4,2+02<!-.924/-*-/=!(9!#EAFBGH!+.<!#EPFQQR!-0!+00(4-+/2<!D-/;!+!5(,2!(62.!%YA!4(.9(,5+/-(.!
+.<!-.4,2+02<!0/2+<=&0/+/2!72*270!(9!*-,-(.&+00(4-+/2<!#B!

!
! !
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!
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34%&56+(%/54!

!
#2*2,2!+4:/2!,206-,+/(,=!0=.<,(52!4(,(.+*-,:0!"!X#$%# &'() &"Z>!/;2!4+:02!(9!'?)@A &BC! " #>!-0!+!52512,!

(9!/;2! !"#$%"&'()*, an order that includes viruses with single-stranded, positive-sense, RNA genomes as 

large as 41 kb7. Among RNA viruses, !"#$%"&'()* are unique in that they encode a proofreading 

exoribonuclease thought necessary to prevent lethal mutagenesis of the large viral genome by the error-

prone, viral RNA-dependent RNA polymerase8Ð12. The SARS-CoV-2 genome is 29.9 kb and indeed 

encodes a proof-reading exoribonuclease13. It was therefore not surprising that #$%# &'() &"!32.(5-4!

%S$!+44:5:7+/2<!(.7=!/D(!5:/+/-(.0!62,!5(./;!(*2,!/;2!9-,0/!=2+,!(9!/;2!6+.<25-4 !$ " !%J!S(.2/;27200>!

1=!#26/2512,!"]"]>!/;2!#EAFBGH!5:/+/-(.! 4(.0/-/:/2<!D277!(*2,!C^_!(9!02L:2.420!0:15-//2<!/(!H@#$@A!

(.!+.=!3-*2.!<+/2> !6,20:5+17=!<:2!/(!-/0!-.4,2+02<!-./,-. 0-4!-.924/-*-/=!+.<!+00(4-+/-(.!D-/;!;-3;2,!*-,+7!

7(+<!+.<!3,2+/2,!/,+.05-00-1-7-/=!& " '( J!

K(D+,<0! /;2!2.<!(9!"]"]>! /;2!#$%# &'() &"!6+. <25-4!D+0!0:<<2.7=!<(5-.+/2<!1=! /;2!$76;+>!

Y2/+>!+.<!H+55+!)+,-+./0!(9!'(.42,.>!2+4;!(9!D;-4;!1(,2!4(56728!4(51-.+/-(.0!(9!.(. &0=.(.=5(:0!

5:/+/-(.0!/;+/!+,(02!-.<262.<2./7=!(.!/;,22!<-992,2./!4(./-.2./0J!K;202!*+,-+./0!D2,2!+00(4-+/2<!D-/;!

3,2+/2,! /,+.05-0 0-1-7-/=>! -.4,2+02<! 6+/;(32.-4-/=>! (,! <24,2+02<! 02.0-/-*-/=! /(! .2:/,+7-U+/-(.! 1=! #6-I2&

0624-9-4!+./-1(<-20'# " )' J!#-.42!/;2.>!/;2!#$%# &'() &"!6+.<25-4!;+0!122.!4;+,+4/2,-U2<!1=!-.4,2+0-.37=!

9-/!#$%#&'() &"!*+,-+./0 )) >!-.47:<-.3!A27/+!+.<!-/0!0:17-.2+320)$ " )# >!+.<!?5-4,(.>!/;2!7+//2,!;+*-.3!5(,2!

/;+.!O]! .(.0=.(.=5(:0!#6-I2!5:/+/-(.0!D-/;! ,20624/! /(! /;2!+.420/,+7!*-,:0 )* J*H-*2.! /;2!47-.-4+7!+.<!

6:17-4!;2+7/;!0-3.-9-4+.42!(9!/;2!*+,-+./0>!-/!-0!4,-/-4+7!/;+/!/;2!4(.<-/-(.0!D;-4;!02724/2<!7+,32!.:512,0!(9!

#$%# &'() &"!5:/+/-(.0!+/!/;2!2.<!(9!"]"]!12!12//2,!:.<2,0/((<J !

?.2!9+4/(,!/;+/!4;+.32<!-.!/;2!9- ,0/!=2+,!(9!/;2!6+.<25-4!D+0!/;+/!#$%# &'() &"!-.-/-+77=!-.924/2<!

+.!-55:.(7(3-4+77=!.+-*2!6(6:7+/-(.>!D;-72!-.!0:102L:2./!D+*20!(9!-.924/-(.! /;2!6,(1+1-7-/=!-.4,2+02<!

/;+/!/;2!*-,:0!D(:7<!2.4(:./2,!-.<-*-<:+70!D-/;!+./-*-,+7!-55:.-/=!27-4-/2<!1=!6,-(,!-.924 /-(.!(,!*+44-.+/-(.J!

V*-<2.42! 9(,! /;2! 0-3.-9-4+.42! (9! /;-0! 4;+.32! -.! 02724/-*2! 6,200:,2! (.! #$%# &'() &"! 4(520! 9,(5! /;2!

-.4,2+0-.3! 9,2L:2.4=! (*2,! /;2! 4(:,02! (9! /;2! 6+.<25-4! (9! 5:/+/-(.0! D-/;! <24,2+02<! 02.0-/-*-/=! /(!

.2:/,+7-U-.3!+./-1(<-20 '* " )'+)* J!

$.(/;2,!6(00-1-7-/=!-0!/;+/!#$%# &'() &"!*+,-+./0!12+,-.3!4(56728!02/0!(9!5:/+/-(.0!+44:5:7+/2<!

+/!+!0/2+<=!,+/2!D-/;-.!+!4(./28/!D;2,2!*-,+7!0 2L:2.420!D2,2!.(/!5(.-/(,2< )%J!@.!/;-0!042.+,-(>!4(56728!

*+,-+./0! D(:7<! 252,32! 9:77=&9(,52<>! D-/;(:/! 72+*-.3! +! /,+-7! (9! 6,24:,0(,! 0/,+-.0! 12+,-.3! -./2,52<-+/2!

.:512,0!( 9!5:/+/-(.0 !%+)&+$,J!#$%#&'() &"!32.(5-4!0:,*2-77+.42!;+0!122.!5-.-5+7!/(!.(.28-0/2./!-.!5:4;!

(9! /;2! D(,7<>! -.47:<-.3! -.! 7(4+/-(.0! D;2,2! ,2/,(0624/-*2! 02,(7(3= ! -.<-4+/2<! /;+/! /;2! 5+M(,-/=! (9! /;2!

6(6:7+/-(.!;+<!122.!-.924/2<!D-/;!#$%# &'() &" $! J!?.2!0/,-I-.3!28+5672!(9!0:4;!252,32.42!D+0!6,(*-<2<!

1=!/,+*272,0!9,(5!+!4(:./,=!D-/ ;!.(!#$%# &'() &"!0:,*2-77+.42!D;(!D2,2!-.4-<2./+77=!9(:.<!/(!12!-.924/2<!

D-/;!/;2!;-3;7=!:.:0:+7!$JO]!*+,-+./!2.4(<-.3!+!#6-I2!D-/;!BF!+5-.(!+4-<!4;+.320 $' J!
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%2*2,02!U((.(0-0!-0!+.(/;2,!6(00-172!0(:,42!(9!#$%# &'() &"!*+,-+./0!D-/;!4(56728!4(51-.+/-(.0!

(9!5:/+/-(.0J!$!.:512,!(9!+.-5+7!0624-20!;+*2!122.!.+/:,+77= &-.924/2<!1=!#$%#&'() &"!+.<!0:0/+-.2<!

*-,:0!/,+.05-00-(.!;+0!122.!<(4:52./2<!D-/;-.!5-.I!+.<!<22,!6(6:7+/-(.0 $) " $( J!?.3(-.3!/,+.05-00-(.!

/;,(:3;!+.-5+70!D(:7<!12!28624/2<!/(!02724/!9(,!5:/+/-(.0!+<+6/-*2!/(!/;+/!0624-20!/;(:3;!/;2!,20:7/-.3!

#$%# &'() &"! 0/,+-.0! 5-3;/! , 2/+-.! /;2! +1-7-/=! /(! ,267-4+/2! -.! 62(672! D-/;! +7/2,2<! /,+.05-00-1-7-/=>!

6+/;(32.-4-/=>!(,!02.0-/-*-/=!/(!-55:.2!,206(.020J!@.<22<>!-.!,2*2,02!U((.(020!9,(5!5-.I>!;+50/2,>!+.<!

<22,>!62(672!;+*2!122.!-.924/2<!D-/;!#$%# &'() &"!0/,+-.0!.(/!(/;2,D-02!022.!-.!;:5 +.0 $)+$$+$#+$*J!

W+.=! 5:/+/-(.0! 9(:.<! -.! 4-,4:7+/-.3! #$%# &'() &"! *+,-+./0! ;+*2! 122.! <2/24/2<! -.!

-55:.(4(56,(5-02<! -.<-*-<:+70! D-/;! 62,0-0/2./! -.924/-(. $%" (# J! #:4;! -.<-*-<:+70! ;+*2! /;:0! 122.!

4(.0-<2,2<! +! 7-I27=! 0(:,42! (9! /;2! D-<27=&4-,4:7+/-.3! #$%#&'() &"! *+,-+./0! D-/;! 4(56728! 02/0! (9 !

5:/+/-(.0 )&J! ';,(.-4>! ;-3; &72*27! #$%#&'() &"! ,267-4+/-(.! D-/;-.! +.! -55:.(4(56,(5-02<! ;(0/! D(:7<!

6,(*-<2!/;2!*-,:0!D-/;! /-52!/(!2867(,2!32.2/-4!06+42!-.! /;2!+102.42!(9! -55:.2!6,200:,2>!D-/;!3,2+/2,!

6,(1+1-7-/=!(9!,24(51-.+/-(.!+0!+!,20:7/!(9!/D(!*+,-+./0!0-5:7/+.2(:07=!-.924/-.3!(.2!4277>!+.<!D-/;(:/!/;2!

1(//72.24I!/;+/!4(520!D-/;!62,0(. &/( &62,0(.!/,+.05-00-(. )&+(* " (&J!!

$.!-.4,2+02<!.:512,!(9!#$%# &'() &"!5:/+/-(.0!4(:7<!12!(102,*2<!-9!/;2!-./,-.0-4!2,,(,!,+/2!(9!

/;2!*-,+7!,267-4+/-(.!5+4;-.2,=!-.4,2+02<J!#EAFBGH!D+0!+44(56+.-2<!1=!+!5:/+/-(.!-.!/;2!*-,+7!%S$ &

<262.<2./! %S$ ! 6(7=52,+02>! .06B"E`O"Oa',+#, J! @.! -0(7+/-(.>! .06B"E`O"Oa! -.4,2+02<! #$%#&'() &"!

67+L:2!0-U2#, >!/;(:3;!/;2!29924/!(9!/;-0!5:/+/-(.!(.!/;2!,267-4+/-(.!2,,(,!,+/2!D+0!.(/!52+0:,2<J!@.!0(52!

62,0-0/2./!-.924/-(.0!/;2!,+/2!(9!4;+.32!-.!#$%# &'() &"!02L:2.42!D+0!4+74:7+/2<!/(!12!-.4,2+02< (#+#! >!-.!

(/;2,!4+020!.(/ (! >!+.<!+.!-.4,2+02<!,+/2!(9!5:/+/-(.!D+0!20/-5+/2<!-.!/;2!1,+.4;!(9!/;2!6;=7(32.2/-4!/,22!

/;+/!3+*2! ,-02!/(!/;2!$76;+!*+,-+./ !%J!

[-.+77=>! /;2! 0-5:7/+.2(:0! +662+,+.42! (.! /;,22! 4(./-.2./0! (9! <-992,2./! #$%# &'() &"! *+,-+./0!

12+,-.3!4(56728!02/0!(9!5:/+/-(.0>!02*2,+7!5(./;0!+9/2,!/;2!#EAFBGH!5:/+/-(.!;+<!3(.2!/(!.2+,!9-8+/-(.>!

0:3320/0!/;+/!28/2.0-*2!# $%#&'() &"!2*(7:/-(.!+9/2,!06-77(*2,!9,(5!-/0!+.-5+7!,202,*(-,!D+0!4(./-.32./!

:6(.!6,-(,!20/+17-0;52./!(9!#EAFBGHJ!K;-0!7+0/!;=6(/;20-0!D+0!/20/2<!;2,2J ! !
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!

F!

78$+2%$!

*

+,-+ ./%0 .1*+234"*567897(*7:87*8;;656<87"*'6&39=*2&%<%9="'*39>";73%9*8&"*+)?@ABC.'"2"9'"97 !

#2L: 2./-+7! #$%#&'() &"! 32.(5-4! 02L:2.420! D2,2! ,26(,/2<! 9,(5! +! 62,0(.! (.! -55:.(0:66,200-*2!

/;2,+6=!9(,!02*2,2!+./-6;(06;(7-6-<!0=.<,(52!D;(!D+0!4(./-.:(:07=!-.924/2<!D-/;!#$%# &'() &"!9(,!(*2,!

9-*2!5(./;0 $%J!K;2!#!+5-.(!+4-<!02L:2.42!2.4(<2<!1=!/;2!2+,7-20/!/-52 &6(-./!;+<!/;2!#EAFBGH!5:/+/-(.!

X<+=!B^!6(0/&-.924/-(.>![-3:,2!B$Z!1:/!D+0!(/;2,D-02!-<2./-4+7!/(!/;+/!(9!/;2!(,-3-.+7!#$%# &'() &"!b:;+. &

P: &B!XH2.Y+.I!$44200-(.!S'c]GQQB" ZJ!Y=!<+=!dQ>!#!4(<-.3!02L:2.42!;+<!3+-.2<!9(:,!.(.0=.(.=5(:0!

5:/+/-(.0!+.<!+!<272/-(.!(9!.-.2!.:472(/-<20!X[-3:,2!B$ZJ!?.!0:102L:2./!<+=0!+.!-.4,2+0-.3!.:512,!(9!

.(.0=.(.=5(:0!5:/+/-(.0!D+0!(102,*2<>!-.47:<-.3!+!.:512,!/;+/!D2,2!0:102L:2./7=!022.!-.!)+,-+ ./0!

(9!'(.42,.!X[-3:,2!B$ZJ !

K(!/20/!/;2!-56(,/+.42!(9!#EAFBGH!9(,!/;2!-.924/-*-/=!(9!/;2!#6-I2!6,(/2-.0!-<2./-9-2<!<:,-.3!/;-0!

62,0-0/2./! -.924/-(.>! #! 02L:2.420! 9,(5! 2+4;! /-52 &6(-./! D2,2! 47(.2<! -./(! +! 5+55+7-+.! 286,200-(.!

67+05-<>!+.<>!-.!2+4;!4+02>!#EAFBGH!D+0!,2*2,/2<!1+4I!/(!#EAFBGJ' @.924/-*-/=!D+0!/20/2<!-.!+!0-.372&

4=472>! 4277&9,22! *-,-(.>! -.924/-*-/=! +00+=! :0-.3! 72./-*-,+7! 602:<(/=620>! +0! 6,2*-(:07=! <204,-12<', J! b ;2.!

#EAFBGH!-.!/;2!<+=!B^!02L:2.42!D+0!,2*2,/2<!1+4I!/(!/;2!+.420/,+7!+06+,/-4!+4-<!6,202./!-.!b:;+. &P: &

B>!+!"JC&9(7<!,2<:4/-(.!-.!-.924/-*-/=!D+0!(102,*2<!X6e]J]]]B>!,2<!*0!D;-/2!1+,0>![-3:,2!BYZ>!+0!6,2*-(:07=!

,26(,/2< ', J! b;2.! 02L:2.420! 9,(5! 7+/2,! /-52 &6(-./0! 12+,-.3! 3,2+/2,! .:512,0! (9! .(. &0=.(.=5(:0!

5:/+/-(.0! D2,2! ,2*2,/2<! 1+4I! /(! /;2! +.420/,+7! +06+,/-4! +4-<>! 3,2+/2,! <24,2+020! -.! -.924/-*-/=! D2,2!

(102,*2<!X[-3:,2!BYZ>!-.<-4+/-.3!2*2.!3,2+/2,!<262.<2.42!(9!-.924/-*-/=!(.!#EAFBGHE!<+=!dQ>!OJC&9(7<!

,2<:4/-(.!X6e]J]]GZf!<+=!B"^>!BFJ"&9(7<!,2<:4/-(.!X6g]J]]]BZf!<+=!BGO>!BGJC&9(7<!,2<:4/-(.!X6e]J]]]OZf!

<+=!BGF>!BCJG&9(7<!,2<:4/-(.!X6g]J]]]BZJ !

#6-I2! 6,(/2-.! 9,(5! 2+4;! (9! /;2! /-52 &6(-./0! D+0! 28+5-.2<! -.! D20/2,.! 17(/0! :0-.3! +./-1(<-20!

0624-9-4!9(,!/;2!#B!+.<!#"!6,(/2-.0J!@.!4277!7=0+/2>!,2*2,0-(.!(9!/;2!#EAFBGH!5:/+/-(.!;+<!5-.-5+7!29924/!

(.!#6-I2!6,(/2-.!9,(5!+.=!(9!/;2!/-52 &6(-./0!X[-3:,2!B'ZJ!@.!4(./,+0/>!,2*2,0-(.!(9!/;2!#EA FBGH!5:/+/-(.!

,2<:42<!*-,-(. &+00(4-+/2<!#B!+.<!#"!6,(/2-.!(.!/;2!*-,:0 &7-I2!6+,/-4720!X[-3:,2!!B'ZJ!K;2!5+3.-/:<2!D+0!

32.2,+77=!3,2+/2,!9(,!#B! /;+.!9(,!#">!+.<!D+0!3,2+/2,!+/!7+/2,! /-52!6(-./0!X[-3:,2!B'ZJ!K;202! ,20:7/0!

<25(.0/,+/2! /;+/>!+0!3,2+/2,! .:512,0 ! (9! .(. &0=.(.=5(:0!5:/+/-(.0!+44:5:7+/2!+/!7+/2,! /-52!6(-./0>!

#EAFBGH!124(520!-.4,2+0-.37=!-56(,/+./!/(!5+-./+-.!-.924/-*-/=!+.<!#6-I2!6,(/2-.!72*270!+00(4-+/2<!D-/;!

*-,-(.0J !

! !
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!

d!

*
*
D3=6&"*AE*+)?@ABC.'"2"9'"9;"*%>*+,-+ ./%0 .1*+234"*F8&3897(*3(%<87"'*>&%5*89*39'3F3'68<*$37:*
2&%<%9="'*39>";73%9**
G,H! K-52&4(:,02! (9! #! 5:/+/-(.0! <2/24/2<! <:,-.3! 6,(7(.32<! #$%# &'() &"! -.924/-(.! -.! +.!
-55:.(0:66,2002<! -.<-*-<:+7 $%J!K;2!<+=!6(0/&-.924/-(.! -0! -.<-4+/2<!*2,/-4+77=! (.! /;2!729/J!$5-.(!+4-<0!
2.4(<2<!+/! /;2!2+,7-20/! /-52 &6(-./!X<+=!B^Z!+,2!-.<-4+/2<>!+0!-0!/;2-,!6(0-/-(.!D-/;-.!#6-I2J!$0-<2!9,(5!
#EAFBGH>! <+=! B^! #6-I2! ,20-<:20! D2,2! -<2./-4+7! /(! /;(02! -.! b:;+. &P: &B! XH2.Y+.I! $44200-(.!
S'c]GQQB"ZJ!%20-<:20!4(.02,*2<!+/!0:102L:2./!/-52 &6(-./0!+,2!-.<-4+/2<!D-/;!+!<(/>!4;+.32<!+5-.(!
+4-<0!D-/;! ,2<!72//2,0>!+.<!<272/-(.0!D-/;! ,2<!<+0;20J!W:/+/-(.0! (102,*2<! -.! )+,-+./0! (9! '( .42,.!+,2!
-.<-4+/2<!D-/;!17:2!72//2,0>!:0-.3!/;2!bP?!H,22I!72//2,!<20-3.+/-(.J!'(,,206(.<-.3!̀ +.3(!7-.2+32!.+520!
+,2!YJBJBJd!XhZ>!YJBJOQB!XiZ>!`JB!XjZ>!YJBJFBdJ"!XkZ>!+.<!YJBJBJQ"CTY$JB!XlZJ!
GIH!@.924/-*-/=!(9!#6-I2!5:/+/-(.0!9,(5!/;2!-.<-4+/2<!<+=0!6(0/ &-.924/-(.!52+0:,2<!+0!602:<(/=620!D-/;!
+.! P@)&B&1+02<! 7:4-92,+02! ,26(,/2,! *24/(,>! (.! $'V" - TKW`%##"- TPVm"COK! /+,32/! 42770>! +0! <(.2!
6,2*-(:07=', J!#6-I20!9,(5!2+4;!/-52 &6(- ./!D2,2!/20/2<!D-/;!/;2!+4/:+7!#EAFBGH!X,2<!1+,0Z!+.<!D-/;!/;2!
,20-<:2!,2*2,/2<!/(!/;2!+.420/,+7!#EAFBG!XD;-/2!1+,0ZJ!#;(D.!-0!(.2!,26,202./+/-*2!(9!/;,22!1-(7(3-4+7!
,267-4+/20>!2+4;!(9!D;-4;!:02<!*24/(,0!6,(<:42<!1=!-.<262.<2./!/,+.0924/-(.J!`!*+7:20!+,2! /D( &/+-72<>!
:.6+-,2<!K!/20/!-.!/,-67-4+/2J*
G/H*#/2+<=&0/+/2!72*270! (9! /;2! -.<-4+/2<! *+,-+./! #6-I2!6,(/2-.0!1=!D20/2,.! 17(/!D-/;! +!4(51-.+/-(.! (9!
+./-1(<-20!0624-9-4!9(,!#B!+.<!#"J!%20:7/0!+,2!0;(D.!9(,!/;2!4277!7=0+/2!X1(//(5!6+.27Z!+.<!9(,!*-,:0&7-I2!

.CC-BY-NC-ND 4.0 International licenseavailable under a
was not certified by peer review) is the author/funder, who has granted bioRxiv a license to display the preprint in perpetuity. It is made 

The copyright holder for this preprint (whichthis version posted April 24, 2023. ; https://doi.org/10.1101/2023.03.30.535005doi: bioRxiv preprint 

https://doi.org/10.1101/2023.03.30.535005
http://creativecommons.org/licenses/by-nc-nd/4.0/


!

^!

6+,/-4720! X)a`0Z! 62772/2<! 9,(5! /;2! 0:62,.+/+./! 1=! :7/,+42./,-9:3+/-(.! X:662,! 6+.27ZJ! Y7(/0! +,2!
,26,202./+/-*2!(9!/;,22!-.<262.<2./!/,+.0924/-(.0J *
*
*
+,-+ ./%0 .1*+)?@ABC*2&%5%7"(*7:"*39>";73F37#*%>*+234"(*>&%5*08&3897(*%>*/%9;"&9*

KD(! (102,*+/-(.0!0:3320/! /;+/!#EA FBGH!D+0!4,-/-4+7! /(! /;2!9-/.200! (9! /;2!4(56728!4(51-.+/-(.0! (9!#!

5:/+/-(.0!/;+/!+662+,2<!-.!#$%# &'() &"!)+,-+./0!(9!'(.42,.J![-,0/>!*+,-+./0!12+,-.3!7+,32!.:512,0!(9!

.(.0=.(.=5(:0! #! 5:/+/-(.0! D2,2! .(/! <2/24/2<! :./-7! D277! +9/2,! #EAFBGH! ;+<! 124(52! 6,2*+72./!

D(,7<D-<2!&+', J!#24(.<>!+/!72+0/!9(:,!+5-.(!+4-<!4;+.320!-.!/;2!#EAFBGH &<262.<2./!#$%# &'() &"!#6-I2!

6,(/2-.0!-0(7+/2<!9,(5!+.!-.<-*-<:+7!D-/;!6,(7(.32<!-.924/-(.! D2,2!0;+,2<!D-/;!)+,-+./0!(9!'(.42,.!X[-3:,2!

BZJ!

K(! <2/2,5-.2! D;2/;2,! /;2! -.924/-*-/=! (9! #6-I2! 6,(/2-.0! 2.4(<2<! 1=! )+,-+./0! (9! '(.42,.! +,2!

#EAFBGH&<262.<2./>!67+05-<0!D2,2!2.3-.22,2<!/(!286,200!#6-I2!6,(/2-.0!(9!/;2!$76;+!X`+.3(!7-.2+32!

YJBJBJdZ>!Y2/+!XYJBJOQBZ>!H+55+!X`JBZ>!A27/+!XYJBJFBdJ"Z>!+.<!V60-7(.!XYJBJG"dZ!*+,-+./0!X#:667252./+,=!

[-3:,2!BZJ![(,!2+4;!*+,-+./!#6-I2>!/;2!,27+/-*2!-.924/-*-/=!(9!72./-*-,+7!*24/(,0!D+0!+002002<>!4(56+,-.3!

/;2!D-7<&/=62!#EAFBGH!*2,0-(.!D-/;!+!5:/+./!,2*2,/2<!/(!/;2!+.420 /,+7!#EAFBGJ!$0!6,2*-(:07=!,26(,/2<!

9(,!#6-I2!(.!/;2!b:;+. &P: &B!1+4I3,(:.< ', >!-./,(<:4/-(.!(9!#EAFBGH!-.4,2+02<!-.924/-*-/=!dJF&9(7<!X[-3:,2!

"$ZJ!W:/+/-(.! (9!#EAFBGH!/(! /;2!+.420/,+7!#EAFBG!4(56,(5-02<!/;2!-.924/-*-/=!(9!#6-I20!2.4(<2<!1=!

2+4;!(9!/;2!)+,-+./0!(9!'(.42,.!/(!+!5:4;!3,2+/2,!28/2./!X[-3:,2!"$ZE!9(,!/;2!$76;+!#6-I2>!/;2!,2<:4/-(.!

D+0!dBJ]&9(7<!X6g]J]]]BZf!9(,!Y2/+>!BdJO&9(7<!X6g]J]]]BZf!9(,!H+55+>!B]JO&9(7<!X6e]J]]^Zf!9(,!A27/+>!B]J]&

9(7<!X6e]J]OZf!+.<!9(,!V60-7(.>!"OJF&9(7<!X6g]J]]]BZJ!K;202!,20:7/0!-.<-4+/2!/;+/!/;2!-.924/-*-/=!(9!*-,-(.0!

12+,-.3!#6-I2!6,(/2-.0!9,(5!/;202!#$%# &'() &"!)+,-+./0!(9!'(.42,.!-0!;-3;7= &<262.<2./!:6(.!#EAFBGHJ !

b20/2,.!17(/0!D-/;!+. /-1(<-20!0624-9-4!9(,!/;2!#B!+.<!#"!6,(/2-.0!D2,2!:02<!/(!+00200!/;2!29924/!

(9!#EAFBGH!(.!/;2!0/2+<=&0/+/2!72*27!(9!#6-I2!6,(/2-.!9(,!/;2!*+,-+./0J!b;2.!7=0+/2!9,(5!42770!286,200-.3!

/;2!#6-I2!6,(/2-.!D+0!28+5-.2<>!#EAFBGH!;+<!5-.-5+7!29924/!(.!#6-I2!6,(/2- .!9,(5!b:;+. &P: &B!(,!+.=!

(9!/;2!*+,-+./0!X[-3:,2!"YZJ!@.!4(./,+0/>!<,+5+/-4!,2<:4/-(.!-.!*-,-(. &+00(4-+/2<!#B!6,(/2-.!D+0!<2/24/2<!

X[-3:,2!"YZJ!@.!0(52!4+020!*-,-(. &+00(4-+/2<!#"!6,(/2-.!D+0!+70(!<24,2+02<!X[-3:,2!"YZJ!K;202!D20/2,.!

17(/0!0:3320/! /;+/!#EAFBGH!5+-./+-.0! /;2! -.924/-*-/=! (9! *-,-(.0!12+,-.3!#6-I2!6,(/2-.!9,(5! )+,-+./0 ! (9!

'(.42,.!1=!0/+1-7-U-.3!*-,-(. &+00(4-+/2<!#B!6,(/2-.!+.<!-.!0(52!4+020!5+-./+-.-.3!#6-I2!-.4(,6(,+/-(.!

-./(!*-,-(.0J !
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C!

!

*
D3=6&"*1E*J:"*39>";73F37#*%>*+234"*2&%7"39(*>&%5*08&3897(*%>*/%9;"&9*3(* :3=:<#.'"2"9'"97*62%9*
+)?@ABC*!
G,H!@.924/-*-/=!(9!*-,-(.0!12+,-.3!#6-I2!6,(/2-.0!9,(5!/;2!-.<-4+/2<!*+,-+./0>!+002002<!+0!602:<(/=620!D-/;!
+.! P@)&B&1+02<! 7:4-92,+02! ,26(,/2,! *24/(,>! (. ! $'V" - TKW`%##"- TPVm"COK! /+,32/! 42770>! +0! <(.2!
6,2*-(:07=', J!V+4;!*+,-+./!(9!4(.42,.!#6-I2!D+0!/20/2<!D-/;!-/0!+4/:+7!#EAFBGH!X,2<!1+,0Z!+.<!D-/;!/;2!
,20-<:2!,2*2,/2<!/ (!/;2!+.420/,+7!#EAFBG!6,202./!-.!b:;+. &P: &B!XD;-/2!1+,0ZJ!A+/+!9(,!2+4;!*+,-+./!-0!
,26(,/2<!+0!,27+/-*2! /(!#EAFBG!(.! /;2! ;(5(7(3(:0!1+4I3,(:.<J!#;(D.!-0!(.2! ,26,202./+/-*2!(9! /;,22!
1-(7(3-4+7!,267-4+/20>!2+4;! (9!D;-4;! :02<!*24/(,0!6,(<:42<!1=!-.<262.<2./! /,+.0924/-(.J! `!*+7:20!+,2!
/D( &/+-72<>!:.6+-,2<!K!/20/!-.!/,-67-4+/2J*
GIH*#/2+<=&0/+/2!72*270! (9! /;2! -.<-4+/2<! *+,-+./! #6-I2!6,(/2-.0!1=!D20/2,.! 17(/!D-/;! +!4(51-.+/-(.! (9!
+./-1(<-20!0624-9-4!9(,!#B!+.<!#"J!%20:7/0!+,2!0;(D.!9(,!/;2!4277!7=0+/2!X1(//(5!6+.27Z!+.<!9(,!*-,:0&7-I2!
6+,/-4720! X)a`0Z! 62772/2<! 9,(5! /;2! 0:62,.+/+./! 1=! :7/,+42./,-9:3+/-(.! X:662,! 6+.27ZJ! Y7(/0! +,2!
,26,202./+/-*2!(9!/;,22!-.<262.<2./!/,+.0924/-(.0J !
*
*
*
*
*
! *
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!

B] !

*
+622<"5"978&#*D3=6&"*AE*+;:"5873;*'38=&85(*(:%$39=*8539%*8;3'*;:89="(*8<%9=*7: "*<"9=7:*%>*
7:"*39'3;87"'*+,-+ ./%0 .1*F8&3897*+234"*2&%7"39(*G&"<87"'*7%*D3=6&"*1HE*)+,-+./!.+520!+,2!+44(,<-.3!
/(!/;2!bP?!3,22I!72//2,!0=0/25J!`+.3(!7-.2+32!-0!-.!6+,2./;2020 #' J!!$5-.(!+4-<!.:512,-.3!+.<!+5-.(!
+4-<!4;+.320!+,2!,27+/-*2!/(!/;2!+.420/,+7!#$%# &'() &"!b:;+. &P: &B!XH2.Y+.I!$44200-(.!S'c]GQQB"ZJ!
K;2!#EAFBGH!5:/+/-(.!/;+/!-0!4(55(.!/(!+77!/;2!*+,-+./0!-0!;-3;7-3;/2<!-.!,2<!9(./J!A-+3,+50!6,(*-<2<!1=!
/;2!'(,(.+*- ,:0!%20-0/+.42!A+/+1+02#) J!
! *
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!

BB!

+,-+ ./%0 .1*F8&3897*39>";73F37#*39*7:"*8K("9;"*%>*+)?@ABC*

#EAFBGH!-0!/;2!0-.372!5(0/!4(55(.!#6-I2!5:/+/-(. )) !1:/!0(52!*+,-+./0!7+4I-.3!#EAFBGH!<(5-.+/2<!

,23-(.+7! (:/1,2+I0!9(,! 5(,2! /;+.! (.2!=2+,!+9/2,! /;2!0/+,/! (9! /;2!#$%# &'( ) &"!6+.<25-4J!K;2!$J"OJB!

*+,-+./!,2/+-.2<!/;2!+.420/,+7!#EAFBG!,20-<:2!X#:667252./+,=![-3:,2!"Z!+.<!+44(:./2<!9(,!C]_!(9!/;2!

#$%# &'() &"!-0(7+/20!-.!n3+.<+!+/!/;2!123-..-.3!(9!"]"B!<206-/2!4(562/-/-(.!9,(5!5:7/-672!#EAFBGH &

12+,-.3! Y! 7-.2+320#$J! K;-0! 0:3320/2<! /;+/! $J"OJB! #6-I2! 6(0020020! +.! +5-.(! +4-<! D;-4;! 4(.92,0!

,267-4+/-(.!+<*+./+32!0-5-7+,!/(!/;+/!(9!#EAFBGHJ!%2*2,0-(.!(9!#ENFBOP!-.!$J"OJB!/(!/;2!+.420/,+7!,20-<:2!

<24,2+02<! -.924/-*-/=! CJQ&9(7<! X[-3:,2! O$ZJ! K;:0>! (9! /;2! 0-8! #6-I2! .(. &0=.(.=5(:0! 5:/+/-(.0! /;+/!

<-0/-.3:-0;! $J"OJB! 9,(5! b:;+. &P: &B! XH2.Y+.I! $44200-(.! S'c]GQQB"Z>! #ENFBOP! -0! 0:99-4-2./! /(!

6,(5(/2!-.924/-*-/=!/(!+!0-5-7+,!28/2./!+0!#EAFBGHJ!b20/2,.!17(/!4(56+,-.3!/;2!#6-I2!0-3.+7!9(,!$"OJB!

D-/;! /;+ /!(9!/;2! ,2*2,0-(.!5:/+/-(.!0;(D2<!/;+/!#ENFBOP!-.4,2+02<!0/2+<= &0/+/2!#B!6,(/2-.!72*270!(.!

*-,-(.0!X[-3:,2!OYZ>!0-5-7+,!/(!/;2!29924/!(9!#EAFBGH!X[-3:,2!"ZJ!

$.(/;2,!*+,-+./!7+4I-.3!#EAFBGH>!$J"d!X#:667252./+,=![-3:,2!"Z>!4-,4:7+/2<!-.!OB!4(:./,-20!:./-7!

o:.2!"]"B #( J!$5(.3!/;2!02*2.!.(. &0=.(.=5(:0!#!5:/+/-(.0!-.!$J"d>!#EaB^[>!#EaGQ"%>!#ESQ]BR>!+.<!

#EPFQQR!+,2!0;+,2<!D-/;!5(,2! /;+.! (.2! )+,-+./! (9! '(.42,.J!%2*2,0-(.! (9!#E PFQQR! /(! /;2!+.420/,+7!

,20-<:2!4+:02<!+!B]Jd &9(7<!<24,2+02!-.!-.924/-*-/=!X[-3:,2!O'Z>!+0!D277!+0!+!6,(9(:.<!<24,2+02!-.!0/2+<=&

0/+/2!#B!+.<!#"!6,(/2-.0!+00(4-+/2<!D-/;!*-,-(.0!X[-3:,2!OAZ>!-.<-4+/-.3!/;+/!/;-0!5:/+/-(.!-0!0:99-4-2./!/(!

5+-./+-.!/;2!-.924/ -*-/=!(9!$J"dJ!

K;2!$JO]!*+,-+./!X#:667252./+,=![-3:,2!"Z!D+0!<-04(*2,2<!-.!+!04,22.!(9!/,+*272,0!+,,-*-.3!+/!+.!

$.3(7+.! +-,6(,/! +! =2+,! 129(,2! /;2! +662+,+.42! (9! ?5-4,(. $' J! @/! 7+4I2<! #EAFBGH! 1:/! 6(002002<! BF!

.(.0=.(.=5(:0!#!5:/+/-(.0J!a-I2!$J"d>!/;2!-.924/-*-/=!(9!$JO]!D+0!<262.<2./!:6(.!#EPFQQRJ!%2*2,0-(.!

(9!#EPFQQR!/(!/;2!+.420/,+7!,20-<:2!4+:02<!+.!BB&9(7<!<24,2+02!-.!-.924/-*-/=!X[-3:,2!OVZ>!+.<!<-0,:6/2<!

0/2+<=&0/+/2!72*270!(9!#B!+.<!#"!6,(/2-.0!+00(4-+/2<!D-/;!*-,-(.0!X[-3:,2!O[ZJ !

! K;2!29924/!(9!#EPFQQR!D+0!/;2.!4(56+,2<!D-/;!/;+/!(9!#EAFBGH!(.!<-992,2./!#6-I2!1+4I3,(:.<0J!

?.!/;2!(,-3-.+7!b:;+. &P: &B!#6-I2>!/;2!#EAFBGH!5:/+/-(.!4+:02<!+!FJG&9(7<!-.4,2+02!-.!-.924/-*-/=>!D;-72!

#EPFQQR!4+:02<!+!dJd&9(7<!-.4,2+02!-.!-.924/-*-/=!X[-3:,2!OHZJ!b;2.!/;2!/D(!5:/+/-(.0!D2,2!4(51-.2<!

/;2,2!D+0!+!BQJQ&9(7<!-.4,2+02!-.!-.924/-*-/=!X[-3:,2!OHZJ!b20/2,.!17(/!0;(D2<!+!5(<20/!-.4,2+02!-.!*-,-(. &

+00(4-+/2<! #! 6,(/2-.! -.! /;2! 6,202.42! (9! 2 -/;2,! 5:/+/-(.! X[-3:,2! OPZJ! ?.! /;2! b:;+. &P: &B! #6-I2!

1+4I3,(:.<>!/;2.>!#EAFBGH!+.<!#EPFQQR!1(/;!-.4,2+02<!-.924/-*-/=!/(!+!0-5-7+,!28/2./>!+.<!/;2!29924/!(9!

/;2!/D(!5:/+/-(.0!D+0!+<<-/-*2J !

K;2! H+55+! )+,-+./! 6(002002<! 1(/;! /;2! #EAFBGH! +.<! #EPFQQR! 5:/+/-(.0! X #:667252./+,=!

[-3:,2!BZJ!V+4;!(9!/;202!,20-<:20!D+0!,2*2,/2<!/(!/;2!+.420/,+7!*2,0-(.!+.<!/;2!29924/!(9!2+4;!+5-.(!+4-<!

4;+.32! D+0! +002002<J! #EAFBGH! +7(.2! 4+:02<! +! "BJC&9(7<! -.4,2+02! -.! -.924/-*-/=! (.! /;2! H+55+!

1+4I3,(:.<>!D;2,2+0!#EPFQQR!4+:02<!+!OJC&9(7<!-.4,2+02!X[-3:,2!O@ZJ!b;2.! /;2! /D(!5:/+/-(.0!D2,2!

4(51-.2<!/;2!-.924/-*-/=!-.4,2+02<!OFJC&9(7<!X[-3:,2!O@ZJ!@.!/;2!4+02!(9!/;2!H+55+!)+,-+./>!#B!6,(/2-.!

72*270!(.!/;2!*-,-(.!D2,2!<262.<2./!:6(.!2-/;2,!5:/+/-(.!/;(:3;!/;2!29924/!(9!#EAFBGH!D+0!7+,32,!X[-3: ,2!
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!

B"!

OoZJ!K;2!-.924/-*-/=!(9!/;2!H+55+!)+,-+./!D+0!5(,2!<262.<2./!(.!#EAFBGH!/;+.!#EPFQQR>!/;(:3;!/;2!

29924/!(9!/;2!/D(!5:/+/-(.0!/(32/;2,!D+0!0/-77!0-3.-9-4+./7=!3,2+/2,!/;+.!/;2!29924/!(9!#EAFBGH!+7(.2!X[-3:,2!

O@>!6!e!]]]GZJ!

! a-I2! /;2! H+55+! )+,-+./>! /;2! ?5 -4,(.! Y$JB! )+,-+./! +70(! 6(002002<! 1(/;! /;2! #EAFBGH! +.<!

#EPFQQR!5:/+/-(.0!X#:667252./+,=![-3:,2!"ZJ!!?.!/;2!Y$JB!1+4I3,(:.<J!#EAFBGH!-.4,2+02<!-.924/-*-/=!

QJB&9(7<!+.<!#EPFQQR!-.4,2+02<!-.924/-*-/=!G^JB&9(7<!X[-3:,2!OmZJ!b;2.!/;2!/D(!5:/+/-(.0!D2,2!4(51-.2< !

/(32/;2,!/;2!-.924/-*-/=!-.4,2+02<!QBJO&9(7<!X[-3:,2!OmZJ!@.!/;2!4+02!(9!Y$JB>!#EAFBGH!+.<!#EPFQQR!1(/;!

-.4,2+02<!#B!6,(/2-.!72*270!(.!/;2!*-,-(.!X[-3:,2!OaZJ!$0!4(56+,2<!D-/;!b:;+. &P: &B!+.<!/;2!H+55+!

)+,-+./>!Y$JB!D+0!5(,2!<262.<2./! :6(.!1(/;!5:/+/-(.0!9 (,!9:77! -.924/-*-/=J!@.!4(./,+0/! /(! /;2!H+55+!

)+,-+./>!/;2!-.924/-*-/=!(9!/;2!?5-4,(.!XY$JBZ!*+,-+./!D+0!5(,2!<262.<2./!(.!#EPFQQR!/;+.!(.!#EAFBGHJ! !

! !
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BO!

!

*

*
D3=6&"*LE*/%9F"&="97*"F%<673%9*%>*+,-+./%0 .1*567897(*+)?@ABCM*+)N@ALOM*89'*+)O@PPQ*
G,H!@.924/-*-/=!(9!*-,-(.0!12+,-.3!$J"OJB!#6-I2!6,(/2-.>!2-/;2,!D-7< &/=62!X#ENFBOPZ!(,!/;2!#ENFBO!,2*2,0-(.!
5:/+/-(.>! +002002<! +0! 602:<(/=620! (.! +.! P@) &B&1+02<! 7:4-92,+02! ,26(,/2,! *24/(,>! (.!
$'V" - TKW`%##"- TPVm"COK!/+,32/!42770>!+0!<(.2!6,2*-(:07=!', J!A+/+!-0!,26(,/2<!+0!,27+/-*2!/(!#ENFBOJ!
`!*+7:20!+,2!9(,!/D( &/+-72<>!:.6+-,2<!K!/20/!-.!/,-67-4+/2J*
GIH*#/2+<=&0/+/2!72*270! (9! /;2! -.<-4+/2<! *+,-+./! #6-I2!6,(/2-.0!1=!D20/2,.! 17(/!D-/;! +!4(51 -.+/-(.! (9!
+./-1(<-20!0624-9-4!9(,!#B!+.<!#"J!%20:7/0!+,2!0;(D.!9(,!/;2!4277!7=0+/2!X1(//(5!6+.27Z!+.<!9(,!*-,:0&7-I2!
6+,/-4720! X)a`0Z! 62772/2<! 9,(5! /;2! 0:62,.+/+./! 1=! :7/,+42./,-9:3+/-(.! X:662,! 6+.27ZJ! Y7(/0! +,2!
,26,202./+/-*2!(9!/;,22!-.<262.<2./!/,+.092 4/-(.0J!
G/H*@.924/-*-/=!(9!*-,-(.0!602:<(/=62<!D-/;!$J"d!#6-I2>!2-/;2,!D-7<&/=62!X#EPFQQRZ!(,!/;2!#EPFQQ!,2*2,0-(.!
5:/+/-(.>!+002002<!+0!-.!X$ZJ!!
G?H*b20/2,.!17(/!(9!$J"d!#6-I2>!2-/;2,!D-7< &/=62!X#EPFQQRZ!(,!/;2!#EPFQQ!,2*2,0-(.!5:/+/-(.>!+002002<!
+0!-.*XYZJ!!
GRH*@.924/-*-/=!(9!*-,-(.0!602:<(/=62<!D-/;!$JO]!#6-I2>!2-/;2,!D-7< &/=62!X#EPFQQRZ!(,!/;2!#EPFQQ!,2*2,0-(.!
5:/+/-(.>!+002002<!+0!-.!X$ZJ!!
GDH*b20/2,.!17(/! (9!$JO]!#6-I2!6,(/2-.>!2-/;2,!D-7< &/=62!X#EPFQQRZ!(,! /;2!#EPFQQ!,2*2,0-(.!5:/+/-(.>!
+002002<!+0!-.*XYZJ!
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!

BG!

GCH*@.924/-*-/=! (9! *-,-(.0! 602:<(/=62<! D-/;! /;2! b:;+. &P: &B! #6-I2! 12+,-.3! /;2! -.<-4+/2<! 5:/+/-(.0>!
+002002<!+0!-.!X$ZJ*
GOH*b20/2,.!17(/!(9!b:;+. &P: &B!#6-I2!6,(/2-.!12+,-.3!/;2!-.<-4+/2<!5:/+/-(.0>!+002002<!+0!-. *XYZJ!
GSH*@.924/-*-/=! (9! *-,-(.0! 602:<(/=62<! D-/;! /;2! H+55+! X`JBZ! #6-I2! 12+,-.3! /;2! -.<-4+/2<! 5:/+/-(.0>!
+002002<!+0!-.!X$ZJ!
GTH*b20/2,.!17(/!(9!H+55+!X`JBZ!#6-I2!12+,-.3!/;2!-.<-4+/2<!5:/+/-(.0>!+002002<!+0!-. *XYZJ!
G!H*@.924/-*-/=! (9! *-,-(.0!602:<(/=62<!D-/;! /;2!?5-4,(.!XY$JBZ!#6-I2!12+,-.3! /;2! -.<-4+/2 <!5:/+/-(.0>!
+002002<!+0!-.!X$ZJ!
GUH*b20/2,.!17(/!(9!/;2!?5-4,(.!XY$JBZ!#6-I2!6,(/2-.!12+,-.3!/;2!-.<-4+/2<!5:/+/-(.0>!+002002<!+0!-. *XYZJ!
!
!
!
!

*
+622<"5"978&#*D3=6&"*1E*+;:"5873;*'38=&85(*(:%$39=*8539%*8;3'*;:89="(*8<%9=*7:"*<"9=7:*%>*
7:"*39'3;87"'*+,-+ ./%0 .1*F8&3897*+234"*2&%7"39(*G&"<87"'*7%*D3=6&"*LHE*$5-.(!+4-<!.:512,-.3!+.<!
+5-.(! +4-<! 4;+.320! +,2! ,27+/-*2! /(! /;2! +.420/,+7! #$%# &'() &"! b:;+. &P: &B! XH2.Y+.I! $44200-(.!
S'c]GQQB"ZJ!A-+3,+50!6,(*-<2<!1=!/;2!'(,(.+*-,:0!%20-0/+.42!A+/+1+02 #) J! *
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!

BQ!

S9>";73F37#*%>*867:"973;*+,-+./%0 .1*V53;&%9*GI,EAH*3(*'"2"9'"97*%9*K%7:*+)?@ABC*89'*+)O@PPQ*

K;2! 4(./,-1:/-(.! (9! #EAFBGH! +.<! #EPFQQR! /(! /;2! -.924/-*-/=! (9! +:/;2./-4! ?5-4,(.! Y$JB! *-,:0! D+0!

2*+7:+/2<! .28/J!%24(51-.+./! #$%# &'() &"!?5-4,(.!XY$JBZ!D+0!2.3-.22,2<! /(! 2.4(<2! /;2!+.420/,+7!

b:;+. &P: &B!+5-.(! +4-<! ,20-<:20!+/! 6(0-/-(.0!FBG!+. <!FQQ>! -.<-*-<:+77=!+.<! -.! 4(51-.+/-(.##+#*J!K;2!

67+L:2!0-U2!(.!KW`%##" -. )2,( &VF!42770!(9!?5-4,(.!XY$JBZ!D-7</=62!X#EAFBGHTPFQQRZ>!#EAFBGTPFQQR>!

#EAFBGHTPFQQ>!+.<!#EAFBGTPFQQ!D+0!4(56+,+172!X[-3:,2!G$ZJ!#624-9-4!-.924/-*-/=!(9!/;2!9-,0/!6+00+32>!

02L:2.42 &*2,-9-2<!0/(4I0!(9!2+4;!,24(51-.+./!*-,:0!D+0!<2/2,5-.2<!1=!4+74:7+/-.3!/;2!,+/-(!(9!#$%# &

'() &"! %S$! /(! 67+L:2 &9(,5-.3! :.-/0! X`[nZJ! $0! 4(56+,2<! /(! /;2! D-7< &/=62! X#EAFBGHTPFQQRZ>! /;2!

-.924/-*-/=!(9!#EAFBGTPFQQR!D+0!,2<:42<!CJG&9(7<>!#EAFBGHTPFQQ!D+0!,2<:42<!BOJ^&9(7<>!+.<!/;2!<(:172!

,2*2,/+./! #EAFBGTPFQQ! D+0! ,2<:42<! Bd"JG&9(7<! X[-3:,2! GYZJ! #6-I2! 6,(/2-.0! 2.4(<2<! 1=! /;2! 9(:,!

,24(51-.+./!*-,:020!D2,2!+002002<!1=!D20/2,.!17(/!+9/2,!-.924/-.3!KW`%##" - !)2,( &VF!42770!9(,!G^!;,0!

D-/;!+.!2L:+7!5:7/-67-4-/=!(9!-.924/-(.!9(,!2+4;!,24(51-.+./J!$/!/;2!2.<!(9!/;2!4(7724/-(.!62,-(<>!/;2!-<2./-/=!

(9!2+4;!*-,:0!D+0!4(.9-,52<!1=!.28/ &32.2,+/-(.!02L:2.4-.3J!K;2!0/2+<= &0/+/2!72*270!(9!#6-I2!6,(/2-.!-.!

4277!7=0+/2>!/;2!<23,22!(9!6,(/2(7=/-4!6,(4200-.3>!+.<!/;2!+5(:./!(9!#6-I2!+00(4-+/2<!D -/;!4277&9,22!*-,-(.0!

<24,2+02<!-.!+44(,<+.42!D-/;!/;2!<24,2+02!-.!-.924/-*-/=!X[-3:,2!G'ZJ! !

K;2!+1-7-/=!(9!D-7<&/=62!X#EAFBGHTPFQQRZ!#$%#&'() &"!?5-4,(.!XY$JBZ!/(!4(562/2!+3+-.0/!2+4;!

(9!/;2!,24(51-.+./!*-,:020!12+,-.3!,2*2,0-(.!5:/+/-(.0!D+0!+002002<!.28/ !:0-.3!6,-5+,=!;:5+.!/,+4;2+7!

+.<!1,(.4;-+7!26-/;27-+7!42770! -.! +.!+-,&7-L:-<! -./2,9+42!5(<27!XP$VZ! /;+/! ;+0!122.! :02<!6,2*-(:07=! /(!

4(56+,2! /;2! ,267-4+/-(.!#$%# &'() &"!*+,-+./0 #%+#&!"K;2!D-7<&/=62!?5-4,(.!Y$JB!D+0!5-82<!D-/;!+!OEB!

,+/-(!(9!2+4;!5:/+./!1+02<!(.!`[nT57!+.<!:02<!/(!-.924/!/;2!4:7/:,2!9(,!/D(!;(:,0J!'2770!D2,2!D+0;2<!

+.<!52<-+!D+0!,25(*2<!9,(5!/;2!+6-4+7!0:,9+42!+/!/;2!+-,D+=!-./2,9+42J!V+4;!<+=!9(,!/; ,22!<+=0>!*-,:0!

D+0! 4(7724/2<! 1=! 1+/;-.3! /;2! +6-4+7! 0:,9+42! -.! 52<-+! +.<! /;2! ,+/-(! (9! D-7<&/=62! /(! 5:/+./! *-,:0! D+0!

<2/2,5-.2<!1=!.28/ &32.2,+/-(.!02L:2.4-.3J!A206-/2!3,2+/2,!+1:.<+.42!(9!5:/+./!*-,:0!%S$!+/!/-52!U2,(!

9(,!2+4;! (9! /;2! /;,22!4;+772.320>!1=! /; 2!2.<! (9! /;,22!<+=0! /;2!D-7<&/=62!*-,:0!<(5-.+/2<!2+4;! (9! /;2!

4:7/:,20! X[-3:,2! GAZJ!#EAFBGHTPFQQ! D+0! 5(,2! 299-4-2./7=! (:/4(562/2<! 1=! /;2! D-7<&/=62! /;+.! D+0!

#EAFBGTPFQQR>!+.<!/;2!<(:172!,2*2,0-(.!5:/+./!#EAFBGTPFQQ!D+0!5(,2!299-4-2./7=!(:/4(562/2<!/;+.!

2-/; 2,!(9!/;2!0-.372!5:/+./0!X[-3:,2!GAZJ! @.!+3,2252./!D-/;!/;2!0-.372!4=472!-.924/-*-/=!<+/+!X[-3:,2!OmZ>!

/;202! <+/+! <25(.0/,+/2! /;+/! #EAFBGH! +.<! #EPFQQR! 1(/;! 4(./,-1:/2! /(! /;2! -.924/-*-/=! (9! +:/;2./-4>!

,267-4+/-(.&4(562/2./!?5-4,(.!#$%# &'() &"!XY$JBZJ!

"
! !
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D3=6&"*BE*+)?@ABC*89'*+)O@PPQ*K%7:*;%97&3K67"*7%*39>";73F37#*%>*867:"973;*V53;&%9*GI,EAH*+,-+.
/%0 .1*
X, Z! `7+L:2! 5(,6;(7(3=! (9! ,24(51-.+./! ?5-4,(.! XY$JBZ>! 2-/;2,! D-7<! /=62! X#EAFBGHTPFQQRZ>!
#EAFBGTPFQQR>!#EAFBGHTPFQQ>!(,!#EAFBGTPFQQ>!(.!)2,(!VF!42770!286,200-.3!KW`%##"J!XI Z!#624-9-4!
-.924/-*-/=!(9!`B!0/(4I0!9(,!2+4;!,24(51-.+./!*-,:0>!,27+/-*2!/(!#EAFBGTPFQQ>!+0!<2/2,5-.2<!1=!/;2!,+/-(!
(9!#$%#&'() &"!%S$!1=!%K&L`'%!/(!`[nJ!K;2!3,+6;0!0;(D!/;2!52+.!D-/;!CQ_!4(.9-<2.42!-./2,*+7!(9!
G!/24;.-4+7!,267-4+/20!2+4;!9(,!G!1-(7(3-4+7!,267-4+/20J!`!*+7:20!D2,2!<2/2,5-.2<!1=!(.2&D+=!$S?)$!D-/;!
A:..2//p0! 5:7/-672! 4(56+,-0(.0 ! /20/J! X/ Z! b20/2,.! 17(/! (9! /;2! -.<-4+/2<! #$%# &'() &"! ?5-4,(.! XY$JBZ!
,24(51-.+./0J! KW`%##" &286,200-.3! )2,(! VF! 42770! D2,2! -.924/2<! D-/;! ]JB! W?@! (9! /;2! -.<-4+/2<!
,24(51-.+./J!`,(<:42,!4277!7=0+/2!+.<!4277&9,22!*-,-(.0!D2,2!6,(12<!D-/;!+./-1(<-20!+3+-.0/!#B!X72 9/Z!+.<!
#"! X,-3;/ZJ! a(+<-.3! (9! 4277! 7=0+/2! D+0! .(,5+7-U2<! D-/;! +./-&S! +./-1(<=J! $! ,26,202./+/-*2! (9! /;,22!
2862,-52./0!-0!0;(D.J!X ? Z!P2+<&/( &;2+<!4(562/-/-(.!12/D22.!?5-4,(.!XY$JBZ!,24(51-.+./0J![(,!2+4;!
4(562/-/-(.>! D-7<! /=62! X#EAFBGHTPFQQRZ! D+0! 5-82<! D-/;! (.2! (9! /;2! -.<-4+/2<! 5:/+./0! -.! +! OEB! ,+/-(!
+44(,<-.3!/(!̀ [n!4+74:7+/-(.0J!K;2!5-8/:,2!D+0!/;2.!:02<!/(!4;+772.32!6,-5+,=!;:5+.!/,+4;2+7T1,(.4;-+7!
26-/;27-+7!42770!-.!+.!+-,D+=!OA!5:4(4-7-+,=!/-00:2!5(<27!XP$VZ!+/!+.!W?@!(9!]J"J!#24,2/2<!6,(32.=!*-,:020!
D2,2!4(7724/2<!<+-7=!9,(5!/;2!+6-4+7!0-<2!(9!/;2!4:7/:,2!+.<!(.!<+=!O!4277:7+,!%S$!D+0!4(7724/2<J!K;2!
62,42./+32!(9!2+4;!*+,-+./!-.!-.6:/!+.<!<+=0!B>!"!+.<!O!6(0/ &-.924/-(.!D+0!<2/2,5-.2<!1=!SH#J![(,!2+4;!
/-52!6(-./>!<+/+! -0! ,26,202./2<!+0!62,42./!X_Z! (9!2+4;! *+,-+./!6,202./J!K;2! .:512,!+1(*2!2+4;!1+,!
,26,202./0!/;2!,27+/-*2!9-/.200!+0!.(,5+7-U2<!/(!/;2!-.6:/!,+/-(J!`!*+7:20!+,2!4+74:7+/2<!+0!/;2!4(299-4-2./!
(9!2+4;!7-.2+,!,23,200-(.!+.+7=0-0!(9!%S$!,+/-(!+/!+!3-*2.!/-52 &6(-./!*2,0:0!-.6:/!%S$!,+/-(J *
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*
+,-+ ./ %0.1*+)?@ABC*89'*+)O@PPQ*8&"*8'827873%9(*7%*7:"*2%<#K8(3;*+AW+1*;<"8F8="*(37"*

%+6-<!-.4,2+02!-.!#EAFBGH!6,2*+72.42!(*2,!/;2!9-,0/!0-8!5(./;0!(9!/;2!#$%# &'() &"!6+.<25-4!0:3320/0!

/;+/!/;-0!5:/+/-(.!D+0!+.!+<+6/+/-(.!02724/2<!1=!62,0(. &/( &62,0(.!/,+.05-00-(.! +9/2,!06-77(*2,!9,(5!+.!

+.-5+7!;(0/J! #EAFBGH!+662+,0!.(/!/(!12!+.!+<+6/+/-(.!/(!/;2!;:5+.!$'V"!(,/;(7(3!0-.42!-/!-.4,2+02<!

#$%# &'() &"! -.924/-*-/=! /(! +! 0-5-7+,! 28/2./! (.! 42770! 12+,-.3! $'V"! (,/;(7(30! 9,(5! ;(,020;(2! 1+/0>!

6+.3(7-.0>!+.<!(/;2,!6(/2./-+7!-./2,5 2<-+/2!;(0/0 ', J!

@/! -0! 6:UU7-.3! /;+/!#EAFBGH! ;+0! (.7=! 122.! <2/24/2<! (.42! +5(.3! (/;2,! 52512,0! (9! /;2!

+'&,)-$%"&.* !0:132.:0!XH2.Y+.I!+ 44200-(.!q[o^^"CFOZ>!D;-4;!-.47:<20!/;2!U((.(/-4!;:5+.!6+/;(32.!

#$%# &'() &BJ!a-I2!#$%#&'() &">!#$%#&'() &B!2./2,0!42770!*-+!$'V" *, J!#$%#&'() &"!-0!<-0/-.3:-0;2<!

9,(5!(/;2,!#+,124(*-,:020!1=!/;2!6,202.42!(9!+!6(7=1+0-4!+5-.(!+4-<!472+*+32!0-/2!+/!/;2!#6-I2!#BT#"!

M:.4/-(.J!K;-0!,+-020!/;2!6(00-1-7-/=!/;+/!#EAFBGH!D+0!02724/2<!<:,-.3!;:5+. &/( &;:5+.!/,+.05-00-(.!+0!

+.!+<+6/+/-(.!/(!/;-0!5(724:7+,!92+/:,2J!'(.0-0/2./!D-/;!/;-0!;=6(/;20-0>!#EAFBGH!4+:02<!.(!0-3.-9-4+./!

-.4,2+02! -.! #$%# &'() &B! #6-I2! -.924/-*-/=! :.7200! -/! D+0! +70(! 2.3-.22,2<! /(! -.47:<2! /;2! #$%# &'() &"!

6(7=1+0-4!#BT#"!472+*+32!0-/2!X[-3:,2!Q$!+.<!YZJ!'(.*2,027=>!<-0,:6/-(.!(9!/;2!#BT#"!472+*+32!0-/2!(9!

/;2!b:;+. &P: &B!(,!$76;+!)+,-+./!#6-I20>!,2.<2,2<!-.924/-*-/=!(9!/;202!#6-I20!-.<262.<2./!(9!#EAFBGH!

X[-3:,2!Q' &[Z>!+0!<-<!+.!-.;-1-/(,!(9! 6,(6,(/2-.!4(.*2,/+020! X[-3:,2!QH!+.<!PZJ!

$<<-/-(.+7!2*-<2.42!/;+/!/;2!6(7=1+0-4!#BT#"!472+*+32!0-/2!<,(*2!/;2!(102,*2<!2*(7:/-(.!(9!/;2!

#$%# &'() &"!#6-I2!D+0!0(:3;/!1=!5(<-9=-.3!/;2!b:;+. &P: &B!#6-I2!/(!-.47:<2!/;2!#E`F^B%!5:/+/-(.J!

K;2!7+//2,!5:/+/-(.!D+0!6,202./!-.!/;2!A27/+!)+,-+./>!D;-4;!+70(!;+<!#EAFBGH>!+.<!-.!$J"OJB>!D;-4;!;+<!

#ENFBOP! X#:667252./+,=! [-3:,2! B! +.<! "ZJ! #-5-7+,! -.4,2+02! -.! 472+*+32! 299-4-2.4=! D+0! 022.! D-/;!

#E`F^BP>!+!5:/+/-(.!6,202./!-.!/;2!$76;+!)+,-+./>!D;-4;!;+<!#EAFBG H>!-.!/;2!?5-4,(.!Y$JB!)+,-+./>!

D;-4;!;+<!1(/;!#EAFBGH!+.<!#EPFQQR>!+.<!-.!$JO]>!D;-4;!;+<!#EPFQQR!X#:667252./+,=![-3:,20!B!+.<!

"ZJ!@.!/;2!6,202.42!(9!#E`F^B%>!/;2!#ENFBOP>!#EAFBGH>!+.<!#EPFQQR!5:/+/-(.0!-.4,2+02<!/;2!-.924/-*-/=!

(9!/;2!b:;+. &P: &B!#6-I2!G&9(7<>!OBJ^&9(7<>!+.<!G]JO&9(7<>!,20624/-*27=!X[-3:,2!Q@!+.<!oZJ!K;-0!5+3.-/:<2!

-.4,2+02!D+0!5:4;!3,2+/2,!/;+.!D+0!(102,*2<!-.!/;2!+102.42!(9!#E`F^B%!X9(,!28+5672>!+0!4(56+,2<!

D-/;! [-3:,2!OH!+.<!PZ>!-.<-4+/-.3!/;+/>!-.! /;2!6,202.42!(9!+!5(,2!299-4-2./!#BT#" !472+*+32!0-/2>!/;202!

5:/+/-(.0!;+*2!+!3,2+/2,!29924/!(.!-.924/-*-/=J! !

b;-72! /;2! 6(7=1+0-4! #BT#"! 472+*+32! 0-/2! -0! <-062.0+172! +.<! 2*2.! 02724/2<! +3+-.0/! <:,-.3!

6,(6+3+/-(.!(.!4(55(.7=!:02<!4277!7-.20 '(+*! >!-/!-0!,2L:-,2<!9(,!2./,=!-./(!;:5+.!7:.3!+.<!6,-5+,=!+-,D+=!

26-/;27-+7!42770>!/,+.05-00-(.!-.!92,,2/0>!9(,!6+/;(32.20-0!-.!05+77!+.-5+7!5(<270>!+.<!,+,27=!-0!-/!<272/2<!

<:,-.3! ;:5+. &/( &;:5+.! /,+.05-00-(.! *' " *$J! b;2.! ,24(51-.+./! ?5-4,(.! XY$JBZ! D+0! ,267-4+/2<! (.!

KW`%##" - !)2,( &VF!42770!9(,!G^!;,0!/;2!02L:2.42!(9!/;2!*-,:0!D+0!-<2./-4+7!/(!/;2!-.6:/!*-,:0!X[-3:,2!GZJ!

@.!4(./,+0/>!D;2.!/+,32/!42770!D2,2!KW`%##" &.23+/-*2!)2,( &VF!42770>!/;2!?5-4(.!XY$JBZ!#EAFBGTPFQQ!

<(:172! ,2*2,/+./!5:/+./! *-,:0!+4L:-,2<!+! "G &.:472(/-<2!<272/-(.!5:/+/-(.! /;+/! ,25(*2<! /;2!6(7=1+0-4!

#BT#"!472+*+32!0-/2!X[-3:,2!QmZf!-.!0-<2&1=&0-<2!2862,-52./0!/ ;2!#BT#"!472+*+32!0-/2!,25+-.2<!-./+4/!-.!
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B^!

/;2!D-7<!/=62!X#EAFBGHTPFQQRZ>!#EAFBGTPFQQR>!+.<!#EAFBGHTPFQQ!,24(51-.+./0J!b;2.!/;-0!6(7=1+0-4!

#BT#"! 472+*+32! 0-/2! 5:/+/-(.! D+0! 4(51-.2<! D-/;! /;2! #EAFBGTPFQQ! <(:172! 5:/+./! -.! /;2! 72./-*-,+7!

602:<(/=62! +00+=! -/! ,204:2<! 0-.372&4=472! -.924/-*-/=! /(! /;2! 72*27! (9! /;2! D-7<&/=62! ?5-4,(.! XY$JBZ!

#EAFBGHTPFQQR!X[-3:,2!QaZJ!K+I2.!/(32/;2,!D-/;!/;2!+1(*2!,20:7/0>!/;202!<+/+!6,(*-<2!2*-<2.42!/;+/!

AFBGH!+.<!PFQQR!+,2!+<+6/+/-(.0!/(!/;2!6(7=1+0-4!#BT#"!472+*+32!0-/2J,

!
! !
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"] !

9/0+&8!:;!*<=>?@A!'46!*<.>::B!C1845%-C8!68C84684(8!54!%18!C52-#'$/(!*?)*D!(28'E'08!
$/%8*
G,H!@.924/-*-/=!(9!*-,-(.0!12+,-.3!/;2!#$%#&'() &B!#6-I2!6,(/2-.>!2-/;2,!D-7<&/=62!X#EAFBGZ!(,!#EAFBGH>!
D-/;! (,!D-/;(:/! /;2!#BT#"!472+*+32!0-/2!9,(5!#$%# &'() &">!+002002<!+0!602:<(/=620!D-/;!+.!P@) &B&
1+02<!7:4-92,+02!,26(,/2,!*24/(,>!(.!$'V" - TKW`%##"- TPVm"COK!/+,32/!42770>!+0!<(.2!6,2*-(:07= ', J!A+/+!
-0!,26(,/2<!+0!,27+/-*2!/(!#EAFBGJ!!̀*+7:20!+,2!9(,!/D( &/+-72<>!:.6+-,2<!K!/20/!-.!/,-67-4+/2J*
GIH*#/2+<=&0/+/2!72*270! (9! /;2! -.<-4+/2<! *+,-+./! #6-I2!6,(/2-.0!1=!D20/2,.! 17(/!D-/;! +!4(51-.+/-(.! (9!
+./-1(<-20!0624-9-4!9(,!#B!+.<!#"J!%20:7/0!+,2!0;(D.!9(,!/;2!4277!7=0+/2!X1(//(5!6+.27Z!+.<!9(,!*-,:0 &7-I2!
6+,/-4720! X)a`0Z! 62772/2<! 9,(5! /;2! 0:62,.+/+./! 1=! :7/,+42./,-9:3+/-(.! X:662,! 6+.27ZJ! Y7(/0! +,2!
,26,202./+/-*2!(9!/;,22!-.<262.<2./!/,+.0924/-(.0J !
G/H*@.924/-*-/=!(9!*-,-(.0!602:<(/=62<!D-/;!#$%#&'() &"!b:;+. &P: &B!#6-I2>!2-/;2,!D-7<&/=62!X#EAFBGZ!(,!
#EAFBGH>!D-/;!(,!D-/;(:/!<-0,:6/-(.!(9!/;2!#BT#"!472+*+32!0-/2>!+002002<!+0!-.!X$ZJ!!
G?H*b20/2,.! 17(/! (9! #$%# &'() &"! b:;+. &P: &B! #6-I2>! 2-/;2,! D-7<&/=62! X#EAFBGZ! (,! #EAFBGH>! D-/;! (,!
D-/;(:/!<-0,:6/-(.!(9!/;2!#BT#"!472+*+32!0-/2>!+002002<!+0!-. *XYZJ!!
GRH*@.924/-*-/=! (9! *-,-(.0! 602:<(/=62<! D-/;! /;2! #$%# &'() &"! $76;+! )+,-+./! #6-I2>! 2-/;2,! D-7< &/=62!
X#EAFBGHZ!(,!#EAFBG>!D-/;!(,!D-/;(:/!<-0,:6/-(.!(9!/;2!#BT#"!472+*+32!0-/2>!+002002<!+0!-.!X$ZJ!!
GDH*b20/2,.!17(/! (9!#$%# &'() &"!$76;+! )+,-+./!#6-I2>!2-/;2,!D-7< &/=62!X#EAFBGHZ!(,!#EAFBG>!D-/;! (,!
D-/;(:/!<-0,:6/-(.!(9!/;2!#BT#"!472+*+32!0-/2>!+002002<!+0!-. *XYZJ!!
GCH*@.924/-*-/=!(9!*-,-(.0!602:<(/=62<!D-/;!#$%#&'() &"!b:;+. &P: &B!#6-I2>!2-/;2,!D-7<&/=62!X#EAFBGZ!(,!
#EAFBGH>!D-/;!(,!D-/;(:/!/;2! 6,(6,(/2-.!4(.*2,/+02 !-.;-1-/(,!'Wm>!+002002<!+0!-.!X$ZJ!!
GOH*b20/2,.! 17(/! (9! #$%# &'() &"! b:;+. &P: &B! #6-I2>! 2-/;2,! D-7<&/=62! X#EAFBGZ! (,! #EAFBGH>! D-/;! (,!
D-/;(:/!/;2! 6,(6,(/2-.!4(.*2,/+02 !-.;-1-/(,!'Wm>!+002002<!+0!-. *XYZJ!
GSH*@.924/-*-/=! (9! *-,-(.0!602:<(/=62<!D-/;! /;2!#$%# &'() &"!b:;+. &P: &B!#6-I2!12+,-.3!#E`F^B%>!+.<!
2-/;2,!#EAFBG>!#ENFBOP>!#EAFBGH>!(,!#EPFQQR>!+002002<!+0!-.!X$ZJ!!
GTH*b20/2,.!17(/! (9!#$%# &'() &"!b:;+. &P: &B!#6-I2!12+,-.3!#E`F^B%>!+.<!2-/;2,!#EAFBG>!#ENFBOP>!
#EAFBGH>!(,!#EPFQQR>!+002002<!+0!-.*XYZJ!!
G!H*$5-.(!+4-<!02L:2.42!+/! /;2!#BT#"!472+*+32!0-/2!2.4(<2<!1=!,24(51-.+./!?5-4,(.!XY$JBZ!12+,-.3!
2-/;2,!#EAFBGHTPFQQR!XD-7<&/=62Z>!#EAFBGTPFQQR>!#EAFBGHTPFQQ>!(,!#EAFBGTPFQQ>!+9/2,!6,(6+3+/-(.!
(9!`B!0/(4I0!(.!)2,( &VF!42770!9(,!G^!;,0J!
GUH*@.924/-*-/=!(9!*-,-(.0!602:<(/=62<!D-/;!/;2!#$%# &'() &"!?5-4,(.!XY$JBZ!#6-I2>!2-/;2,!#EAFBGHTPFQQR!
XD-7<&/=62Z>!#EAFBGTPFQQ>!(,!#EAFBGTPFQQ!-.!4(51-.+/-(.!D-/;! /;2!^!+5-.(!+4-<!<272/-(.!97+.I-.3! /;2!
#BT#"!472+*+32!0-/2!0;(D.!-.!XmZ>!+002002<!+0!-.!X$ZJ!
! !
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!

"B!

!
!

*
*
+622<"5"978&#*D3=6&"*LE*+,-+ ./%0 .1*+234"*F8&3897*K39'39=*439"73;(*7%*,/R1E*X, Z!#6-I2!*+,-+./0!
1-.<-.3!/(!$'V"!52+0:,2<!1=!#`%J!m -.2/-4!6+,+52/2,0!D2,2!(1/+-.2<!1=!9-//-.3!/;2!<+/+!/(!+!BEB!1-.<-.3!
5(<27!X17+4I!7-.20ZJ!
XI Z!#:55+,=!(9!I-.2/-4!6+,+52/2,0!52+0:,2<!-.!X$ZJ *
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!

"" !

U34"*+)?@ABCM* +)O@PPQ* (:3>7(* 7:"* &";"27%&* K39'39=* '%5839* %>* X6:89.O6.A* +234"* 7%* 89* %2"9*

;%9>%&5873%9*

#EAFBGH!+.<!#EPFQQR!5-3;/!-.4,2+02!#$%#&'() &"!-.924/-*-/=!1=!0/,2.3/;2.-.3!$'V"!+99-.-/=J! #:,9+42!

67+05(.!,20(.+.42!D+0!:02<!;2,2!/(!+00200!$'V"!1-.<-.3!I-.2/-4 0!9(,!/;2!b:;+. &P: &B>!#EAFBGH>!+.<!

#EPFQQR!06-I20!X#:667252./+,=![-3:,2!OZJ!#(7:172>!-./+4/>!;(5(/,-52,-4!6,26+,+/-(.0!(9!/;2!/;,22!#6-I2!

6,(/2-.0! D2,2! 6,(<:42<! -.! ;:5+.! 42770>! +.<! 2.,-4;2<! :0-.3! S- &SK$! ,20-.! +.<! 0-U2&2847:0-(.!

4;,(5+/(3,+6;=! X#:667252./+, =! [-3:,2! G$! +.<! GYZJ!@.! +3,2252./! D-/;! 6,2*-(:0! ,26(,/0 ',+*( >! #6-I2!

12+,-.3! #EAFBGH! 1(:.<! 7200! /-3;/7=! /(! $'V"! /;+.! <-<! b:;+. &P: &B! #6-I2! X#EAFBG!/ ! ! e! OJCB! .Wf!

#EAFBGH!/ ! !e!GJQ^!.WZ>!<:2!/(!-.4,2+02!-.!/;2!<-00(4-+/-(.!,+/2!X#EAFBG!0" !e!OJOQ!8!B]/$!0/! f!#EAFBGH!

0" !e!!GJdd!8!B]/$!0/! ZJ!#-5-7+,!<24,2+02!-.!$'V"!1-.<-.3!+99-.-/=>!+.<!-.4,2+02!-.!<-00(4-+/-(.!,+/2>!D+0!

(102,*2<!D-/;!#EPFQQR!X/ ! !e!QJdO!.Wf!0" !e!GJFF!8!B]/$!0/! Z!X#:667252./+,=! [-3:,2!OZJ!K;202! ,20:7/0!

-.<-4+/2!/;+/!#EAFBGH!+.<!#EPFQQR!2+4;!1-.<!7200!/-3;/7=!/(!$'V"!/;+.!<( 20!/;2!b:;+. &P: &B!#6-I2>!

<:2!/(!+!9+0/2,!(99&,+/2J!

K;2!,2426/(, &1-.<-.3!<(5+-.!X%YAZ!(.!2+4;!6,(/(52,!(9!/;2!#$%# &'() &"!#6-I2!/,-52,!4+.!+<(6/!

2-/;2,!+!47(02<!(,!(62.!4(.9(,5+/-(. *#+** J!K;2!$'V"!1-.<-.3!-./2,9+42!-0!4(.42+72<! D;2.!/; 2!%YA!-0!-.!

/;2!47(02<!4(.9(,5+/-(. *%+*&!+.<!(.7=!124(520!+44200-172!9(,!$'V" &1-.<-.3!:6( .!/,+.0-/-(.!/(!/;2!(62.!

4(.9(,5+/-(. %,J!`,2*-(:0!0/:<-20!0;(D2<!/;+/!#EAFBGH!-.4,2+020!/;2!6,(1+1-7-/=!/;+/!/;2!%YA0!-.!/;2!

b:;+. &P: &B!#6-I2!/,-52,!+,2!-.!/;2!(62.!4 (.9(,5+/-(. ', J!K;2!29924/!(9!#EPFQQR!(.!/;2!#$%#&'() &"!

b:;+. &P: &B!#6-I2!6,(/2-.!4(.9(,5+/-(.!D+0!/;2,29(,2!28+5-.2<!:0-.3!4,=( &2724/,(.!5-4,(04(6=!X4,=( &

VWZJ!

K;2!#6-I2! 6,(/2-.0!6,(<:42<!+1(*2!D2,2!0:1M24/2<!/(!+!6,2*-(:07=!20/+17-0;2<!4,=( &VW!D(,I97(D!

X#:667252./+,=! [-3:,2! O'ZJ! b277 &<29-.2<! 6+,/-4720! D2,2! -<2./-9-2<! X#:667252./+,=! [-3:,2! OAZ>! +.<!

9(77(D-.3!6+,/-472!28/,+4/-(.!+.<!,292,2.42&9,22!/D(&<-52.0-(.+7!47+00-9-4+/-(.>!0/,:4/:,+7!<2/+-70!(9!/;2!#!

6,(/2-.! ;(5(/,-52,! D2,2! (102,*2<! X#:667252./+,=! [-3:,2! OVZJ! K;,22 &<-52.0-(.+7! 47:0/2,-.3! +.<!

,29-.252./!,2*2+72<!+!0-.372!<2.0-/=!5+6!9(,!#EPFQQR!X[-3:,2!F$Z>!D-/;!32.2,+7!+,4;-/24/:,2!0-5-7+,!/(!

6,2*-(:07=!6:17-0;2<!5+60J![(:,-2,!0;277!4(,,27+/-(.!X[#'Z!+.+7=0-0!-.<-4+/2<!/;+/!/;2!5+6!;+<!+!52+.!

,20(7:/-(.!(9!GJB!r!X3(7<&0/+.<+,<!4,-/2,-+f!#:667252./+,=![-3:,2!O[ZJ!%20(7:/-(.!-.!/;2!+,2+!(9!/;2!5+6!

D;2,2!#EPFQQR!-0!7(4+/2<!,+.32<!9,(5!OJQ!/(!GJ]!r!X#:667252./+,=![-3:,2!OPZJ!!

! $!0/,:4/:,+7!5(<27!D+0!1:-7/!:0-.3!+!6,2*-(:07=!<26(0-/2<!#$%# &'() &"!#!6,(/2-.!5(<27!!X`AYE!

F)RYZ!+0!+!0/+,/-.3!6(-./>!+.<!/;2!5(<27!D+0!*+7-<+/2<!1+02<!(.!/;2!4,=( &VW!<2.0-/=!5+6!X[-3:,2!F$>!

#:667252./+,=! [-3:,2! OH>! +.<! #:667252./+,=! K+172! BZJ! '7:0/2, -.3! +.+7=0-0! ,2*2+72<! /;+/! B]]_! (9!

#EPFQQR!/,-52,0!;+<!(.2!%YA!-.!/;2!(62.!4(.9(,5+/-(.!X[-3:,2!FYZJ!@.!4(./,+0/>!-.!D-7< &/=62!b:;+. &P: &

B!#6-I2>!(.7=!Gd_!(9!#6-I2!/,-52,0!;+<!(.2!%YA!-.!/;2!(62.!4(.9(,5+/-(.!+.<!QO_!(9!/,-52,0!;+<!+77!

/;,22! %YA0! -.! /;2! 47( 02<! 0/+/2! X[-3:,2! FYZJ! K;-0! 0;-9/! (9! #EPFQQR! /(D+,<0! +! 5(,2! (62.! %YA!

4(.9(,5+/-(.>!(. &6+/;D+=!9(,!$'V"!1-.<-.3>!-0!,25-.-042./!(9!/;2!29924/!(9!#EAFBGH ', !X[-3:,2!FYZJ!!
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!

"O!

! @.!D-7<&/=62!b:;+. &P: &B!#6-I2>!#EPFQQ!6(-./0!+D+=!9,(5!/;2!6,(/2-.!/(D+,<0!/;2!0(7*2./!X[-3:,2!

F'ZJ!@.!4(./,+0/>!#EPFQQR!97-60!-.D+,<!/(!.20/72!D-/;-.!+!6(4I2/!9(,52<!1=!,20-<:20!9,(5!/;2!' &/2,5-.+7!

<(5+-.!(9!#B!X[FGO>!SFQd>!+.<!@Fd]Z!+.<!9,(5!#"!X$FCG!+.<!KFCFZ!X[-3:,2!F'ZJ!K;2!<-0/+.420!12/D22.!

+5-.(!+4-<!FQQ!+.<!/;202!.2-3;1(,-.3!,20-<:20!D2,2!0;(,/2,!-.!#EPFQQR!/;+.!-.!/;2!b:;+. &P: &B!#6-I2!

X[-3:,2!FAZJ!@56(,/+./7=>!0(52!(9!/;202!<-0/+.420!+,2!0;(,/2,!-.!1(/;!/;2!47(02<!+.<!(62.!6,(/(52,0!-.!

/;2! 4(56728 >! -.<-4+/-.3! /;+/! /;202! ,20-<:20! 5+-./+-.! +! 0/+17= &6+4I2<! 'KA! ,23+,<7200! (9! %YA!

4(.9(,5+/-(.J! $44(,<-.37=>! /;2! /-3;/2,! 6+4I-.3! (9! #EPFQQR! 5+=! 9+4-7-/+/2! 6(7+,! +.<! ;=<,(6;(1-4!

-./2,+4/-(.0! D-/;! ,20-<:20! /;+/! D(:7<! .(/! 12! 6(00-172! D-/;! /;2! b:;+.! P: &B! #6-I2! X[-3:,2! FAZJ!

@./2,20/-.37=>!(.2!(9!/;2!-./2,+4/-(.0!-./,(<:42<!1=!PFQQR!-0!+!6(7+,!-./2,+4/-(.!D-/;!KFCFJ!K;-0!-./2,+4/-(.!

1,-<320!/;2!#B!+.<!#"!6(7=626/-<2!4;+-.0!XPFQQR!(.!#Bf!KFCF!(.!#"Z!+.<!D(:7<!0/+1-7-U2!/;2! 'KA>!

5+I-.3! -/! 7200! 6,(.2! /(! <-00(4-+/-(.! 9 (77(D-.3! 6,(/2(7=/-4! 6,(4200-.3! +/! /;2! #BT#"! 472+*+32! 0-/2J!

@56(,/+./7=>!/;202!-./2,+4/-(.0!28-0/!-.!1(/;!/;2!47(02<!+.<!(62.!6,(/(52,0!-.!/;2!4(56728>!-.<-4+/-.3!/;+/!

/;202!,20-<:20!5+-./+-.!+!0/+17= &6+4I2<!'KA!,23+,<7200!(9!/;2!4(.9(,5+/-(.!(9!/;2!%YAJ !
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!

"G!

!
D3=6&"*@E*/&#%.RY*(7&6;76&8<*'"7"&539873%9*%>*+)O@PPQE*
X, Z!',=( &VW!<2.0-/=!5+6!XVWA&"CCB]Z!+.<!+/(5-4!5(<27!X`AYE!^HY]Z!9(,!/;2!#EPFQQR!/,-52,J!
XI Z! #:55+,=! (9! <-0/,-1:/-(.0! (9! #$%# &'() &"! b:;+. &P: &B>! #EAFBGH>! +.<! #EPFQQR! 4(.9(,5+/-(.0!
(102,*2<!1=!4,=( &VWJ!
X/ Z!RFQQ!97-60!-.D+,<0!+.<!-./2,+4/0!D-/;!(/;2,!,20-<:20!7(4+/2<!D-/;-.!/;2!' &/2,5-.+7!A(5+-.!X'KAZJ !
X? Z!#:55+,=!(9!<-0/+.420!12/D22.!RFQQTPFQQ!+.<!(/;2,!,20-<:20!D-/;-.!/;2!'KA!9(,!#EPFQQR>!b:;+. &
P: &B>!+.<!#EAFBGHJ!
!
!
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!

"Q!

!
+622<"5"978&#*D3=6&"*BE*+7&6;76&8<*'"7"&539873%9*%>*+)O@PPQ*G&"<87"'*7%*D3=6&"*@HE*
X, Z!#-U2!2847:0-(.!4(7:5.!27:/-(.!6,(9-720!(9!#EPFQQR!X17+4I!7-.2Z>!#EAFBGH!X17:2!7-.2Z!+.<!b:;+.&P: &
B!X,2<!7-.2ZJ!
XI Z!'((5+00-2 &0/+-.2<!#A# &̀$HV!(9!#EPFQQR!0;(D0!2L:-*+72./>!9:77&72.3/;!5(.(52,-4!#!6,(/2-.0J! !
X/ Z!b(,I97(D!9(,!/;2!<+/+!6,(4200-.3!(9!/;2!#EPFQQR!/,-52,-4!4(56728J!
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!

"F !

X? Z!$.!282567+,=!5-4,(3,+6;!9(,!/;2!#EPFQQR!4,=( &VW!<+/+02/J!@.<-*-<:+7!6+,/-4720!:02<!9(,!<(D.0/,2+5!
<+/+!6,(4200-.3!+,2!;-3;7-3;/2<!-.!D;-/2!4-,4720J!
XRZ!"A!47:0/2,-.3!(9!28/,+4/2<!6+,/-4720J!
XDZ!P+79&02/!3(7<&0/+.<+,<![(:,-2,!0;277!4(,,27+/-(.!X['#Z!9(,!/;2!#EPFQQR!/,-52,-4!4(56728J !
XCZ!W+6&/( &5(<27![#'!9(,!/;2!#EPFQQR!/,-52,-4 !4(56728J!
XOZ!a(4+7!,20(7:/-(.!20/-5+/-(.!(9!/;2!#EPFQQR!4,=( &VW!<2.0-/=!5+6J!
XSZ!?,-2./+/-(.!<-0/,-1:/-(.!67(/!9(,!/;2!#EPFQQR!4,=( &VW!<2.0-/=!5+6J!
!
!
!
!
J8K<"* AE* +6558&#* %>* ;&#%.RY* '878* ;%<<";73%9M* 7:&"".'35"9(3%98<* &";%9(7&6;73%9M* 89'* 5%'"<*
&">39"5"97*>%&*+)O@PPQE!

3,'0/40!F'&',8%8&$!'46!G=!78(54$%&+(%/54 ! !

#$%&'" ()*+,-.%/"0"1!231!4"5)"466"78'9 "

:*/%;$*,8&"7*<+%-%=*,%.+" 16>?666"

5==8/8$*,%.+"@./,*<8"ABCD" 466"

E%F8/"'%G8"AHD" 6!I4 "

!"#$%&'"()&*)+,-./ " 4J!22"

KFL.')$8",%78"A'D" 1!6M"

N8-.=)'"$*+<8"AO7D" P6!Q",."P1!I "

E*$,%=/8'"%+"-%+*/"4N"$8=.+',$)=,%.+" R26?M>4"

08'./),%.+"AS<./&P',*+&*$&T"*,"UV:"6!1R4D"AHD" R!1"

H5682!&8I/48,84%! !

08'./),%.+"%+"L98+%F!$8*/W'L*=8W$8-%+8"AHD" R!1"

X.!"*,.7'Y"L$.,8%+ " 21?>QQ"

0ZV"&8@%*,%.+'Y";.+&"/8+<,9'"AHD" 6!66>"

0ZV"&8@%*,%.+'Y";.+&"*+</8'"A[D" 6!MJ"

Z./E$.;%,\"'=.$8 " 1!R>"

KZ0%+<8$"'=.$8" 2!>4"

:/*'9"'=.$8 " R!RI"

0.,*78$".),/%8$'"A]D " 6!6R"

0*7*=9*+&$*+"*+</8'Y"-*@.$8&"A]D" MQ!>1"

0*7*=9*+&$*+"*+</8'Y"*//.^8&"A]D " 4!RM"

0*7*=9*+&$*+"*+</8'Y".),/%8$'"A]D" 6"

!"# $ I#_6 "

%&"# $ 2MM16"

!
!
*
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!

"d !

J:"* &";"27%&* K39'39=* '%5839* ;%9>%&5873%9* %>* +)?@ABC* 89'* +)O@PPQ*&"("5K<"(* 7:87* %>* 7:"*

89;"(7&8<*+234"*39*7:"*2&"("9;"*%>*,/R1 *

P+*-.3!<25(.0/,+/2<!/;+/!#EPFQQR!6,(5(/20!+.!(62.!4(.9(,5+/-(.!(9!/;2!%YA!(9!b:;+. &P: &B!#6-I2>!

D2!.28/!0(:3;/!/(!2*+7:+/2!/;2!29924/!(9!/;2!5:/+/-(.!(.!#6-I2!4(.9(,5+/-(.+7!<=.+5-40J!#624-9-4+7 7=>!D2!

6,(12<!/;2!6(0-/-(.-.3!(9!/;2!%YA!D-/;!,20624/!/(!/;2!S &/2,5-.+7!<(5+-.!XSKAZ!:0-.3!!+.!20/+17-0;2<!

0-.372&5(724:72![s,0/2,! ,20(.+.42!2.2,3=!/,+.092,!X05[%VKZ!-5+3-.3!+00+= %!J!@.!/;-0!+00+=>!0(7:172>!

/,-52,-4!#6-I2!24/(<(5+-.!D-/;!<(.(,!+.<!+4426/(,!97:(,(6;(,20!4(*+72./7=!+//+4;2<!+/!+5-.(!+4-<0!BFB!

+.<!OGQ>!-.!/;2!SKA!+.<!%YA>!,20624/-*27=>!D2,2!-55(1-7-U2<!(.!+!L:+,/U!0:,9+42!+.<!-5+32<!:0-.3!

/(/+7! -./2,.+7! ,29724/-(.!97:(,2042.42!XK@%[Z!5-4,(04(6=!X[-3:,2!d$ZJ! [%VK! /,+M24/(,-20!9,(5! -.<-*-<:+7!

#EAFBG!/,-52,0!<-067+=2<!/,+.0-/-(.0!12/D22.!;-3;&[%VK!X]JFQt]J]^Z!+.<!7(D&[%VK!X]JOFt]J]^Z!0/+/20>!

-.<-4+/-*2! (9! 47(02<! +.<! (62.! %YA! 4(.9(,5+/-(.0>! ,20624/-*27=>! +0! <2/2,5-.2<! 1=! ;-<<2.! W+,I(*!

5(<27-.3!XPWWZ!+.+7=0-0J!K,+M24/(,-20!D2,2!4(56-72<!-./(!;-0/(3,+50!/(!*-0:+7-U2!/;2!(44:6+.4=!(9!/;2!

6(6:7+/-(.!(9!#6-I2!5(724:720!-.!/;2!/D(![%VK!0/+/20!X[-3:,2!dYZJ!$0!6,2*-(:07=!,26(,/2<>!+<<-/-(.!(9!

0(7:172!$'V"!(,!-./,(<:4/-(. !(9!/;2!#EAFBGH!5:/+/-(.!0;-9/2<!/;2!2L:-7-1,-:5!-.!9+*(,!(9!/;2!7(D &[%VK!

(62.! %YA! 4(.9(,5+/-(.! X[-3:,2! ' &AZJ! @.! /;2! 4+02! (9! #EAFBGH>! /;2! (44:6+.4=! (9! /;2! (62.! %YA!

4(.9(,5+/-(.!D+0!F"!t!O_!X[-3:,2!dAZ>!-.!+3,2252./!D-/;!6,2*-(:0!0/,:4/:,+7!+.+7=0-0! ', J!K;2!#EPFQQR!

#6-I2!<-067+=2<!+!0-5-7+,![%VK!<-0/,-1:/-(.!+0!#EAFBGH!D-/;!FF!t!"_!-.!/;2!7(D &[%VK!0/+/2!X[-3:,2!dV &

[ZJ!P(D2*2,>! /;2! [%VK!299-4-2.4=! (9! /;2!7(D&[%VK!0/+/2!9(,!#EPFQQR!0;-9/2<!<(D.D+,<!+.<!124+52!

07-3;/7=!5(,2!1,(+<!X]JOB!t!]JBZJ!K;-0!4(:7<!-.<-4+/2!+!0;-9/!-.!/;2!6(0-/-(.!(9!/;2!SKA!(,!-.;2,2./!*+,-+1-7-/=!

(9!/;2!(62.!%YA!6(0-/-(.J!K;2!7+//2,!6(00-1-7-/=!4(:7<!12!,29724/-*2!(9!/;2!0/,:4/:,+7!(102,*+/-(.!/;+/!/; 2!

#EPFQQR!#6-I2!-0!(.7=!9(:.<!-.!+!4(.9(,5+/-(.!D-/;!+!0-.372!(62.!%YA!X[-3:,2!FZ>!D;2,2+0!5:7/-672!(62.!

%YA0!D2,2!022.!9(,!b:;+. &P: &B!+.<!#EAFBGH', J!#7-3;/!<-992,2.420! -.! /;2! (62.!%YA!6(0-/-(.!4(:7<!

,20:7/!9,(5!/;2!6(0-/-(.!(9!/;2!.2-3;1(,-.3!%YAJ !

K;2! PWW! +.+7=0-0! +70(! 62,5-//2<! -<2./-9-4+/-(.! (9! /,+.0-/-(.0! 12/D22.! /;2! [%VK! 0/+/20J! K;-0!

+.+7=0-0!-0!<-067+=2<!-.!/,+.0-/-(.!<2.0-/=!67(/0!XKA`0Z!/;+/!-.<-4+/2!/;2!,27+/-*2!9,2L:2.4=!(9!/,+.0-/-(.0!

12/D22.!;-3; &!+.<!7(D&[%VK!0/+/20J!$<<-/-(.!(9!$'V"!(,!/;2!#EAFBGH!6,(/2-.!,2<:42<![%VK!/,+.0-/-(.0!

+0!4(56+,2<!/(!/;2!:.1(:.<!b:;+. &P: &B!#6-I2>!+0!6,2*-(:07=!022.%!J!W(0/!<,+5+/-4!D+0!/;2!,2<:4/-(.!

-.! 4(.9(,5+/-(.+7! <=.+5-40! 022.! 9(,! #EPFQQR! X[-3:,2! doZJ! [:,/;2,! +.+7=0-0! (9! /;2! I-.2/-40! (9! [%VK!

/,+.0-/-(.0!-.<-4+/2<!/;+/!/;2!#EPFQQR!5:/+/-(.!,2<:42<!/;2!,+/2!(9!%YA!/,+.0-/-( .!9,(5!/;2!47(02<!/(!/;2!

(62.!4(.9(,5+/-(.>!+.<!9,(5!/;2!(62.!/(!47(02<!4(.9(,5+/-(.!X[-3:,2!dmZJ!K;-0!-0!-.!4(./,+0/!/(!$'V"!

1-.<-.3!+.<!#EAFBGH>!D;-4;!(.7=!,2<:42<!/;2!,+/2!(9!/,+.0-/-(.!9,(5!/;2!(62.!/(!/;2!47(02<!4(.9(,5+/-(.J!

K;-0!<,+5+/-4!,2<:4/-(.!- .!<=.+5-40!-0!4(.0-0/2./!D-/;!/;2!0/,:4/:,+7!<+/+!0;(D-.3!/;+/!+77!#EPFQQR!#6-I20!

<-067+=2<!+!0-.372!4(.9(,5+/-(.!X[-3:,2!FZJ!

!

!
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!
D3=6&"*ZE*/%9>%&5873%98<*'#9853;(*%>*X6:89.O6.AM*+)?@ABCM*89'*+)O@PPQ*+234"*
G,H*V862,-52./+7!02/:6!(9!05[%VK!-5+3-.3!+00+=!/;+ /!,26(,/0!(.!<=.+5-40!(9!%YA!D-/;!,20624/!/(!/;2!
SKAJ!$66,(8-5+/2!0-/20!(9!97:(,(6;(,2!+//+4;52./!+,2!-.<-4+/2<!D-/;!,2<!+.<!3,22.!0/+,0!(*2,7+-<!(.!+!
4+,/((.! ,2.<2,-.3!X17:2Z! (9!+.!#!6,(/(52,>!D-/;! /;2! :.7+1272<!6,(/(52,0!0;(D.! -.!0:,9+42! ,2.<2,-.3!
X3,2=ZJ!#(7:172!#! /,-52,0!D2,2! -55(1-7-U2<! (.!+!L:+,/U!07-<2!+.<! -5+32<! :0-.3!K@%[!5-4,(04(6=>!+0!
0;(D.J !
GIH![%VK!;-0/(3,+5!4(56-72<!9,(5!05[%VK!/,+M24/(,-20!+4L:-,2<!9,(5!/;2!b:;+. &P: &B!X#EAFBGZ!#6-I2J!
?*2,7+-<!(.!/;2!;-0/(3,+50!+,2!H:+00-+.!<-0/,-1:/-(.0>!,297 24/-.3!/;2!52+.!+.<!D-</;!(9!/;2!;-3; &!X47(02<!
%YAZ!+.<!7(D&[%VK!X(62.!%YAZ!0/+/20>!D;-4;!D2,2!4(.0/,:4/2<!9,(5!PWW!+.+7=0-0!(9!/;2!-.<-*-<:+7!
05[%VK!/,+M24/(,-20J!S!-.<-4+/20!/;2!.:512,!(9!/,+M24/(,-20!-.47:<2<!-.!/;2!+.+7=0-0J!
G/.RH*[%VK!;-0/(3,+50!+4L:- ,2<!9,(5!/;2!-.<-4+/2<!#6-I2!4(5672820>!<-067+=2<!+0!-.!XYZJ!
GDH*)-(7-.!67(/0!(9!/;2!(44:6+.4-20!(9!-.<-*-<:+7!05[%VK!/,+M24/(,-20!-.!/;2!7(D &[%VK!(62.!%YA!0/+/2J!
?*2,7+-<!(.!/;2!*-(7-.!67(/0!+,2!D;-0I2,!67(/0!-.<-4+/-.3!/;2!52+.!X;(,-U(./+7!7-.2Z>!52<-+.! X4-,472Z>!+.<!
L:+./-720!X*2,/-4+7!7-.20Z!(9!2+4;!<-0/,-1:/-(.J!$70(!0;(D.!+,2!1&*+7:20!(9!6+-,D-02!4(56+,-0(.!D-/;!/;2!
4+02!(9!b:;+. &P: &B!#6-I2!<2/2,5-.2<!1=!$S?)$J !
GCH*KA`!-.<-4+/-.3!/;2!9,2L:2.4=!(9!/,+.0-/-(.0!12/D22.!/;2!;-3; &!+.<!7(D&[%VK!0/+/20!022.! -.!05[%VK!
/,+M24/(,-20!+4L:-,2<!(.!b:;+. &P: &B!#6-I2J!K;2!/(/+7!.:512,!(9!/,+.0-/-(.0!62,!024(.<!X/T0Z!-0!0;(D.J!
K;2!9,2L:2.4=! (9! /,+.0-/-(.0! -0! ,29724/2<!1=! /;2! -.<-4+/2<!4(7(,5+6>!D-/;! ,2<! ,26,202./-.3! /;2! ;-3;20/!
9,2L:2.4=J!
GO.TH*KA`0!9(,!XPZ!b:;+. &P: &B!X#EAFBGZ!D-/;!$'V"!1(:.<>!X@Z!#EAFBGH>!+.<!XoZ!#EPFQQR!<-067+=2<!+0!
-.!XHZJ!
G!H!K;2!,+/20!(9!/,+.0-/-(.!12/D22.!/;2!47(02<!%YA!+.<!(62.!%YA!4(.9(,5+/-(.0!9(,!/;2!-.<-4+/2<!#6-I2!
5(724:720!<2/2,5-.2<!/;,(:3;!PWW!+.+7=0-0!(9!-.<-*-<:+7!05[%VK!/,+M24/(,-20J!%+/20!+,2!6,202./2<!+0!
/;2!52+.!uT &!0/+.<+,<!<2*-+/-(.!<2/2,5-.2<!9,(5!/;,22!-.< 262.<2./!6(6:7+/-(.0!(9!5(724:720J ! !
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*

$/!/;2!4(.47:0-(.!(9!"]"]>!#$%# &'() &"!)+,-+./0!(9!'(.42,.!123+.!/(!+662+,!D-/;!,23:7+,-/=>!2+4;!/-52!

12+,-.3!4(56728!4(51-.+/-(.0!(9!5:/+/-(.0J!b;2.!9-,0/!<2/24/2<>!5(0/!*+,-+./0!D2,2!9:77= &9(,52<>!+/!/;2!

2.< ! (9! 7(.3! 1,+.4;20! (.! /;2! 6;=7(32.2/-4! /,22 !%J! @./2,52<-+/2! #$%#&'() &"! 0/,+-.0! 5+=! ;+*2! 3(.2!

:.<2/24/2<!124+:02!4(56728!02/0!(9!5:/+/-(.0!+44:5:7+/2<!<:,-.3!62,0-0/2./!-.924/-(.!D-/;-.!-.<-*-<:+70J!

#2L:2./-+7!0+567-.3!9,(5!(.2!-55:.(4(56,(5-02<!-.<-*-<:+7 $%!0;(D2<!/;+/!#$%# &'() &"!-.924/-(.!;+<!

-.-/-+/2<!D-/;!+!#6-I2!.2+,7=!-<2./-4+7!/(!/;2!6+,2./+7!b:;+. &P: &B!0/,+-.>!+.<!/;+/!1=!<+=!dQ!6(0/&-.924/-(.!

/;2!*-,:0!;+<!+7,2+<=!+44:5:7+ /2<!+!072D!(9!5:/+/-(.0!-.!4(55(.!D-/;!$76;+>!Y2/+>!H+55+>!A27/+>!+.<!

?5-4,(.!X[-3:,2!B$ZJ! `2,0-0/2./! -.924/-(.!D(:7<!+77(D!#$%# &'() &"! /(!06,2+<!4277&/( &4277>!D-/;(:/! /;2!

;:,<72!(9!62,0(. &/( &62,0(.!/,+.05-00-(.>!+.<!D-/;!5-.-5+7!286(0:,2!/(!.2:/,+7-U-.3!+. /-1(<-20%'J!@.!/;-0!

D+=>!#$%#&'() &"!5+=!/,+*2,02!D;+/!D(:7<!(/;2,D-02!;+*2!122.!:.4,(00+172!9-/.200!*+772=0 %)>!3,2+/2,!

.:512,0!(9!5:/+/-(.0!5+=!12!0+5672<>!+.<!#$%# &'() &"!*+,-+./0!12+,-.3!3,2+/2,!.:512,0!(9!5:/+/-(.0!

D(:7<!;+*2!122.!32.2,+/2<!D-/;(:/!6;=7(32.2/-4!-./2,52<-+/20!12-.3!<2/24/2<!-.!/;2!4(55:.-/= )&J!

!

S(/+17=>! +/! /;2! 2+,7-20/! /-52! 6(-./! -.! /;-0! 62,0-0/2./! #$%# &'() &"! -.924/-(.>! /;2! (.7=! #! 5:/+/-(.! /;+/!

<-0/-.3:-0;2<! -/!9,(5! /;2!+.420/,+7! *-,:0!D+0!#EAFBGH $%>!+!5:/+/-(.! /;+/!D+0! ,2/+-.2<!+/!2+4;! (9! /;2!

0:102L:2./!/-52!6(-./0!X[-3:,2!BZJ!K;2!2862,-52./0!;2,2!0;(D2<!/;+/>!1=!<+=!dQ!6(0/ &-.924/-(.>!D;2.!

/;2!*-,:0!;+<!+4L:-,2<!4(56728!02/0!(9!#B!5:/+/-(.0!9 (:.<!-.!)+,-+./0!(9!'(.42,.>!/;2!4(0/!/(!-.924/-*-/=!

(9!,2*2,/-.3!#EAFBGH!/(!#EAFBG!D+0!3,2+/2,!/;+.!-/!D(:7<!;+*2!122.!-.!/;2!*-,:0!/;+/!-.-/-+/2<!/;2!-.924/-(.!

X[-3:,2!BZJ!@9!/;-0!-.<-*-<:+7!;+<!-.-/-+77=!122.!-.924/2<!D-/;!/;2!+.420/,+7!#$%#&'() &"!/;+/! 12+,0!#EAFBG>!

/;2!#!5:/+/-(.0!9(:.<!+/!<+=!dQ!5+=!;+*2!122.!-.4+6+172!(9!0:0/+-.2<!,267-4+/-(.!+.<!/;2!-.924/-(.!D(:7<!

;+*2!122.!472+,2<!0((.2,J !

!

K;2!29924/!(9!#EAFBGH!(.!/;2!#!02L:2.420!9,(5!/;2!62,0-0/2./!-.924/-(.!X[-3:,2!BZ>!+7(.3!D-/;!/;2!9+4/!

/;+/! )+ ,-+./0! (9! '(.42,.! D2,2! (.7=! <2/24/2<! +9/2,! #EAFBGH! ;+<! 3(.2! /(! .2+,! 9-8+/-(.>! 06:,,2<!

+0020052./!(9!/;2!-56(,/+.42!(9!#EAFBGH!9(,!/;2!-.924/-*-/=!(9!)+,-+./0!(9!'(.42,.J!V+4;!*+,-+./!D+0!

5(,2! #EAFBGH&<262.<2./! /;+.! /;2! +.420/,+7! *-,:0! X[-3:,20! ">! O>! +.<! GZ J! [(,! 28+5672>! ,2*2,0-(.! (9!

#EAFBGH!(.!/;2!$76;+!1+4I3,(:.<!<24,2+02<!-.924/-*-/=!5(,2!/;+.!d] &9(7<>!+.!29924/!/;+/!D+0!5(,2!/;+.!

/2. &9(7<! 3,2+/2,! /;+.! 9(,! /;2! +.420/,+7! b:;+. &P: &B! X[-3:,2! "ZJ! K;:0>! D;-72! #EAFBGH! -.4,2+02<! /;2!

-.924/-*-/=!(9!b:;+. &P: &B!#6-I2>!/;-0!29924/!D+0!3,2+/7=!+567-9-2<!*-+!26-0/+/-4!-./2,+4/-(.0!-.!/;2!4(./28/!

(9!/;2!5:/+/-(.0!6,202./!-.!)+,-+./0!0:4;!+0!$76;+ %$J!

!

?.!/;2!1+4I3,(:.<!(9!/;2!b:;+. &P: &B!#6-I2>!#EAFBGH!5(<20/7=!-.4,2+02<!/;2!+5(:./!(9!#B!/;+/!D+0!

,2/+-.2<!(.!*-,-(.0!X[-3:,2!"ZJ!b;2.!/;2!29924/!(9!#EAFBGH!D+0!/20/2<!(.!/;2!1+4I3,(:.<!(9!#6-I20!9,(5!

<-992,2./!*+,-+./0>!/;2!5+3.-/:<2!(9!#6-I2!0/+1-7-U+/-(.!-.4,2+02<!-.!6+,+7727!D-/;!/;2!-.4,2+02!-.!-.924/-*-/=!
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X[-3:,2!">!O>!+.<!GZJ!K;-0!-.<-4+/20!/;+/>!1=!0/+1-7-U-.3!/;2!5+/:,2!#6-I2!6,(/2-.!(.!*-,-(.0>!#EAFBGH!+4/0!

26-0/+/-4+77=! /(! 9+4-7-/+/2! +4L:-0-/-(.! (9! (/;2,! #! 5:/+/-(.0>! -.47:<-.3! mGBdS>! VG^Gm>! +.<! SQ]BR!

X#:667252./+,=![-3:,2!BZJ!@.!4(./,+0/!/(!#EAFBGH>!D;-4;!<-<!.(/!-.4,2+02!$'V" &1-.<-.3!+99-.-/=!+.<!<-<!

.(/!4(.92,!204+62!9,(5!.2:/,+7-U-.3!+./-1(<-20 !&+', >!/;2!7+//2,!5:/+/-(.0!-.4,2+02<!+99-.-/=!9(,!$'V"!+.<!

4(.92,,2<!/;2!+1-7-/=!/(!204+62!9,(5!.2:/,+7-U-.3!+./-1(<-20 %(" %%J!#-5-7+,!2*(7:/-(.+,=!6+/;D+=0>!-.!D;-4;!

5:/+/-(.0!(9!,272*+.42!/(!-55:.2!204+62!D2,2!<2/,-52./+7!/(!,267-4+/-(.!:.7200!6,242<2<!1=!0/+1-7-U-.3!

5:/+/-(.0>!;+*2!122.!,26(,/2<!9(,!-.97:2.U+!$!*-,:0 %&J!

!

)+,-+./0!/;+/!4-,4:7+/2<!-.! /;2!+102.42!(9!#EAFBGH!D2,2!0(:3;/>!D-/;! /;2!-<2+!/;+/!/;2=!5-3;/! ;+,1(,!

5:/+/-(.0! D-/;! 0-5-7+,! 6;2.(/=620! /(! #EAFBGH>! +.<! /;2,21=! 9+4-7-/+/2! +//256/0! /(! :.<2,0/+.<! ;(D!

4(.*2,32./! /,+-/0! 2*(7*2! -.! #$%# &'() &" &,J! K;,22! 28426/-(.+7! *+,-+./0! D2,2! -<2./-9-2<! +.<! 2+4;! D+0!

0;(D.! /(! 12!<262.<2./! :6(.! 2-/;2,! #ENFBOP! (,! #EPFQQR!X[-3:,2!OZJ!$77! /;,22!5:/+/-(.0>!#ENFBGP>!

#EAFBGH>!+.<!#EPFQQR>!D2,2!/;2.!9(:.<!/(!0/+1-7-U2!5+/:,2!#6-I2!6,(/2-.!(.!*-,-(.0!X[-3:,20!">!O>!+.<!

GZ>!4(.0-0/2./!D-/;! /;2-,!02724/-(.! *-+!+!4(55(.!5(724:7+,!524;+.-05J!K;202!+66+,2./!28+56720! (9!

4(.*2,32./!2*(7:/-(.!0/,2.3/;2.!0/,:4/:,2 &9:.4/-(.!4(,,27 +/-(.0!4(.42,.-.3!/;2!5(724:7+,!524;+.-05!(9!

+4/-(.!(9!#EAFBGHJ!

!

H+55+!+.<!?5-4,(.!*+,-+./0!;+*2!1(/;!#EAFBGH!+.<!#EPFQQR!X#:667252./+,=![-3:,20!B!+.<!"Z>!+.<!

/;2!-.924/-*-/=!(9!H+55+!+.<!?5-4,(.!XY$JBZ!D+0!<262.<2./!:6(.!1(/;!#EAFBGH!+.<!#EPFQQR!X[-3:,2!

O!+.<!GZJ!K;+/!12-.3!0+-<>!/;2!,27+/-*2!-.97:2.42!(9!#EAFBGH!+.<!#EPFQQR!D+0!;-3;7=&<262.<2./!:6(.!

/;2! #6-I2! +5-.(! +4-<! 4(./28/J! @.924/-*-/=! (9! b:;+.! P: &B! #6-I2! D+0! -.4,2+02<! /(! +! 0-5-7+,! 28/2./! 1=!

#EAFBGH!+.<!#EPFQQR>!D;-72!/;2!H+55+!*+,-+./!D+0!5(,2!<262. <2./!:6(.!#EAFBGH!/;+.!(.!#EPFQQR!

X[-3:,20!"!+.<!OZJ!@.!4(./,+0/>!/;2!?5-4,(.!XY$JBZ!*+,-+./!D+0!5(,2!<262.<2./!:6(.!#EPFQQR!/;+.!(.!

#EAFBGH!X[-3:,2!O!+.<!GZ!+.<!D;2.!#EPFQQR!D+0!,2*2,/2<!/(!/;2!+.420/,+7!02L:2.42!(.!/;2!$JO]!#6-I2>!

#EAFBGH!D+0!-.4+6+172!(9!,204:-.3!-.924/-*-/=J!

!

#$%# &'() &"!-0!/;2!(.7=! +'&,)-$%"&.* ! I.(D.! /(! ;+*2!+!6(7=1+0-4!#BT#"!472+*+32!0-/2>!+!92+/:,2! /;+/!

4(./,-1:/20!/(!/;2!/-00:2!/,(6-05>!6+/;(32.-4-/=>!+.<!-55:.2!204+62!(9!/;-0!<2+<7=!;:5+.!6+/;(32. *$J!

#EAFBGH! +.<! #EPFQQR! ;+*2! ,+,27=! 122.! <2/24/2<! -.! (/;2,!+'&,)-$%"&.*)* ! +.<>! +9/2,! #EAFBGH! ;+<!

124(52!9-82<!-.!4-,4:7+/-.3!#$%# &'() &">!/;2,2!D+0!+!0/2+<=!0/,2+5!(9!*+,-+./0!12+,-.3!5:/+/-(.0!D-/;!

-.4,2 +02<!#BT#"!6,(4200-.3!299-4-2.4=&!J!K;202!(102,*+/-(.0!0:3320/2<!/;+/!/;2!,267-4+/-(.!+<*+./+32!

(9!#EAFBGH!+.<!#EPFQQR!5-3;/!(.7=!12!2*-<2./!-.!/;2!6,202.42!(9!/;2!6(7 =1+0-4!#BT#"!472+*+32!0-/2>!

+.<!/;+/!/;202!5:/+/-(.0!D(:7<!6,(5(/2!-.924/-*-/=!1=!5+-./+-.-.3!.(. &4(*+72./!+00(4-+/-(.!(9!#B!D-/;!

/;2!*-,-(.>!-.!/;2!9+42!(9!5(,2!299-4-2./!#!6,(/2-.!472+*+32J !

!
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K(! /20/! /;-0! ;=6(/;20-0>!<262.<2.4=! (.!#EAFBGH!(,!#EPFQQ!D+0!2* +7:+/2<! ;2,2! :.<2,!4(.<-/-(.0! -.!

D;-4;! #BT#"! 6,(4200-.3! 299-4-2.4=! D+0! 2-/;2,! <24,2+02<! (,! -.4,2+02<! :0-.3! (,/;(3(.+7! 32.2/-4! +.<!

6;+,5+4(7(3-4!62,/:,1+/-(.0J!#EAFBGH!;+<!.(!29924/!(.!/;2!-.924/-*-/=!(9!#$%# &'() &B>!+!*-,:0!/;+/!<(20!

.(/!;+*2!+!6(7=1+0-4!#B T#"!472+*+32!0-/2!X[-3:,2!QZJ!b;2.!/;2!#$%# &'() &"!#BT#"!472+*+32!0-/2!D+0!

-./,(<:42<! -./(! /;2! #$%# &'() &B! #6-I2! -/! 124+52! +0! #EAFBGH&<262.<2./! +0! D+0! /;2! #$%# &'() &"!

b:;+.!P: &B!#6-I2!X[-3:,2!QZJ!'(.*2,027=>!<-0,:6/-(.!(9!/;2!6(7=1+0-4!#BT#"!472+*+32!0-/2!-.!/;2!#$%# &

'() &"!b:;+. &P: &B!#6-I2>!(,!6,(<:4/-(.!(9!#6-I2!-.!/;2!6,202.42!(9!9:,-.!6,(/2+02!-.;-1-/(,0>!,2.<2,2<!

-.924/-*-/=!-.<262.<2./!(9!#EAFBGH!X[-3:,2!QZJ!K;-0!29924/!D+0!5(,2!<,+5+/-4!D-/;!/;2!;-3;7=!#EAFBGH&

<262.<2./!#$%# &'() &"!$76;+!#6-I2f!<-0,:6/-(. !(9!/;2!472+*+32!0-/2!-.4,2+02<!-.924/-*-/=!(9!/;2!#EAFBG!

,2*2,/+./!d] &9(7<!X[-3:,2!QZJ!#-5-7+,7=>!/;2!5+3.-/:<2!(9!b:;+. &P: &B!#6-I2!<262.<2.42!(.!#EAFBGH!(,!

#EPFQQR!D+0!3,2+/7=!-.4,2+02<!-.!/;2!6,202.42!(9!#E`F^B%>!+!5:/+/-(.!9(:.<!-.!/;2!A27/+!*+,-+./!/; +/!

-.4,2+020!472+*+32!299-4-2.4=#%J![-.+77=>!D;2.!,2*2,02!32.2/-4!?5-4,(.!XY$JBZ!D+0!6,(6+3+/2<!-.!/-00:2!

4:7/:,2>!/;2!#BT#"!472+*+32!0-/2!D+0!,2/+-.2<!-.!/;2!D-7<!/=62!+.<!-.!/;2!0-.372!,2*2,/+./!5:/+./0!X2-/;2,!

/(!#EAFBG!(,! /(!#EPFQQZ>!1:/!-/!D+0!+7,2+<=!<272/2<!9,(5!/;2!<(:172!,2*2,0-(.!5:/+./!X#EAFBGTPFQQZ!

D-/;-.!(.2!6+00+32!-.!/-00:2!4:7/:,2!X[-3:,2!FaZJ!@.!+77!4+020!52./-(.2<!+1(*2>!<-0,:6/-(.!(9!/;2!6(7=1+0-4!

#BT#"!472+*+32!0-/2!5+-./+-.2<!*-,-(. &+00(4-+/2<!#B!6,(/2-.!72*270!(.!/;2!*-,-(.!+0!<-<!#EAFBGH!+.<T(,!

#EPFQQR!X[-3:,2!QZJ!

!

#-.372&6+,/-472! ',=(VW! ,2*2+72<! /;+/! 1(/;! #EAFBGH', ! +.<! #EPFQQR! X[-3:,2! FZ! <,+5+/-4+77=! 0;-9/! /;2!

6,(1+1-7-/=! /;+/! /;2! #$%# &'() &"! #6-I2! ,2426/(,! 1-.<-.3! <(5+-.0! 6(6:7+/2! /;2! (62.! 4(.9(,5+/-(.!

,2L:-,2<!9(,!$'V" &1-.<-.3!X[-3:,2!FYZJ!#26+,+/27=>!05[%VK!0;(D2<!/;+/!#6-I20!12+,-.3!2-/;2,!#EAFBGH!

(,!#EPFQQR!06(./+.2(:07=!5-5-4!+!4(.9(,5+/-(.! /;+/!-0!-.<:42<!-.! /;2!6,202.42!(9!$'V"!X[-3:,2!dZJ!

H-*2.!/;+/!$'V" &1-.<-.3!-0!6,247:<2<!D;2.!#6-I2!%YA!-0!-.!/;2!47(02<!4(.9(,5+/-(. *%+*&>!/;2!05[%VK!

<+/+!-0!4(.0-0/2./!D-/;!1(/;!5:/+/-(.0!6,(5(/-.3!+!5(,2!(62.!%YA!4(.9(,5+/-(.J!K;2!4(.*2,32.42!(9!

/;2! 9-.<-.30! 9,(5! /;202! (,/;(3(.+7! 1-(6;=0-4+7! 52/;(<0! 1://,200! /;2! 4(.47:0-(.! /;+/! #EAFBGH! +.<!

#EPFQQR!6,(5(/2!+.!(62.!%YA!4(.9-,5+ /-(.J !

!

K(!6-.6(-./!/;2!29924/!(9!2+4;!5:/+/-(.!-.!/;202!0/,:4/:,+7!+.<!1-(6;=0-4+7!0/:<-20>!#EAFBGH!+.<!#EPFQQR!

D2,2!+002002<!+0!-.<-*-<:+7!5:/+/-(.0!(.!+.!-0(32.-4!b:;+.!P: &B!1+4I3,(:.<J!H-*2.!/;2!5:4;!3,2+/2,!

-56(,/+.42!(9!#EAFBGH!9(,!-.924/-*-/=!(.!/;2! 1+4I3,(:.<!(9!/;2!$76;+!)+,-+./!#6-I2!X[-3:,2!"Z>!(.2!5-3;/!

28624/!+.!2*2.!3,2+/2,!0;-9/!/(!(62.!4(.9(,5+/-(.0!(9!/;2!,2426/(,!1-.<-.3!<(5+-.>!1:/!0/,:4/:,+7!0/:<-20!

(9!/;2!#EAFBGH!,2*2,/+./! (.! /;2!$76;+!#6-I2!1+4I3,(:.<!D2,2!6,247:<2<!1=!-.0/+1-7-/=!(9!/; 2!0(7:172!

/,-52,J!S(.2/;27200>!+!0;-9/!/(!;-3;2,!9,2L:2.4=!(62.!4(.9(,5+/-(.0!;+0!122.!022.!D-/;!#6-I20!9,(5!/;2!

H+55+!+.<!?5-4,(.!Y$JB!*+,-+./0 &' " &$J!K;2!3,2+/2,!(62..200!(9! /;202!*+,-+./!#6-I20!0:3320/0!/;+/!

#EAFBGH! +.<! #EAFQQR! 6,(5(/2! 5(,2! (62.! 4(.9(,5+/-(.! -.! /;2! 4(./28/! (9! /;202! 4(56728! 02/0! (9!

5:/+/-(.0J! !
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!

K;(:3;!/;2!$'V" &1-.<-.3!0-/2!-0!(.7=!+44200-172!(.!/;2!# 6-I2!%YA!(62.!4(.9(,5+/-(.>!D;-4;!-0!5(,2!

4(55(.! D-/;! #EAFBGH! +.<! #EPFQQR>! /;2! -.4,2+02<! -.924/-*-/=! (9! /;202! 5:/+./0! -0! .(/! 2867+-.2<! 1=!

-.4,2+02<!+99-.-/=!9(,!$'V"!X#:667252./+,=![-3:,2!OZJ!%+/;2,>!-.4,2+02<!-.924/-*-/=!-0!5(,2!7-I27=!+!,20:7/!

(9!3,2+/2,!#6-I2!0/+1-7-/=!(.!*-,-(.0!9(77(D-.3!472+*+32!+/!/;2!#BT#"!M:.4/-(.J!K;2!0/+1-7-/=!4(.92,,2<!1=!

#EAFBGH!+.<!#EPFQQR!-0!2*-<2./!-.!D20/2,.!17(/0!(9!1(/;!602:<(*-,-(.0!X[-3:,20!">!O>!+.<!QZ>!+.<!,$2'3

4"#)!*-,-(.0!X[-3:,2!GZ>!+9/2,!2.,-4;52./!1=!+44272,+/-(. !-.!+.!:7/,+42./,-9:32J!K;-0!-.4,2+02<!0/+1-7-/=!-0!

+70(! ,29724/2<! -.! /;2!05[%VK!<+/+!D;-4;!0;(D2<! ,2<:42<!4(.9(,5+/-(.+7!<=.+5-40! (9!#6-I2! /,-52,0!

12+,-.3!2-/;2,!#EAFBGH!+.<!#EPFQQR!X[-3:,2!dZJ!

!

K;2!.2/!29924/!(9!#EAFBGH!+.<!#EPFQQR!(.!#6-I2!0/+1-7-/=!+.<!5(,2!(62.!4(.9(,5+/-(.!-0!/;2!0+52>!

/;(:3;! /;2!+/(5-4!<2/+-70!5+=!<-992,J!K;2!0/,:4/:,+7!1+0-0!9(,! /;2! -.4,2+02<!0/+1-7-/=! (9!#EAFBGH!D+0!

6,2*-(:07=!+//,-1:/2<!/(!/;2!(,<2,-.3!(9!/;2!FO]!7((6>!D;-4;!286+.<2<!;=<,(6;(1-4!4(./+4/0!D-/;!/;2!'KA"!

<(5+-. *( J!'7(02!28+5-.+/-(.!(9!/;2!+/(5-4!5(<27!(9!#6-I2!12+,-.3!#EPFQQR!0;(D0!;=<,(6;(1-4!0/+4I-.3!

(9! #EPFQQR! D-/;! /;2! 0-<24;+-.! (9! #E[FGO! X[-3:,2! F'ZJ! `2,;+60! 5(,2! -56(,/+./! 9(, ! .(.4(*+72./!

0/+1-7-U+/-(.!(9!#B!(.!/;2!*-,-(.!-0!2724/,(0/+/-4!4(./+4/!12/D22.!#EPFQQR!-.!#B!+.<!#EKFCF!-.!#"!X[-3:,2!

FAZJ! [(77(D-.3! 472+*+32>! /;-0! 4(./+4/! 4(:7<! 0/,2.3/;2.! /;2! #BT#"! -./2,+4/-(.>! 72+<-.3! /(! ,2<:42<! #B!

0;2<<-.3>!+.<!+!5(,2!0/+1-7-U2<!#!6,( /2-.!4(56728! (.! /;2! *-,-(.J!@.!+<<-/-(.>!+0! /;2!%YA!0;-9/0!9,(5!

47(02<! /(! (62.! 4(.9(,5+/-(.>! /;2! <-0/+.420! 12/D22.! /;202! /D(! 6+-,0! (9! ,20-<:20! <(! .(/! 4;+.32! -.!

#EAFBGH!+.<!#EPFQQR>!D;2,2+0!1(/;!-.4,2+02!1=!v]JQ!r!-.!/;2!b:;+.!P: &B!#6-I2J!K;2!1-332,!0;-9/0!

D-/;!b:;+.!P: &B!#6-I2!0:3320/!;(D!#B!-0!7(0/!5(,2!,2+<-7=!D;2.!/;2!%YA!0;-9/0!9,(5!47(02<!/(!(62.!

4(.9(,5+/-(.>! +.<! D;=! #6-I2! /,-52,0! D-/;! 5(,2! (62.! 4(.9(,5+/-(.! +,2! 5(,2! ,2+<-7=! <2/24/2<! D-/;!

#EAFBGH!+.<!#EPFQQRJ!

!
!
!
!
!
"
"
"

! *
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"(J45K28608,84%$ !
*
b2! /;+.I! 52512,0! (9! /;2! W:.,(>! #;->! #;2.>! +.<! a:1+.! 7+10! 9(,! /24;.-4+7! +00-0/+.42! +.<! ;2769:7!
<-04:00-(.0J! K;-0! D(,I! D+0! 0:66(,/2<! 1=! 3,+./0! 9,(5! /;2! W+00+4;:02//0! '(.0(,/-:5! (.! `+/;(32.!
%2+<-.200!/(!oJaJ!+.<!mJ#J>!`,(M24/!`%o&FFCB!9,(5!/;2! '(+7-/-(.!9(,!V 6-<25-4!`,26+,2<.200!@..(*+/-(.0!
X'V`@Z!/(!oJaJ>!S@P!3,+./0!%Od$@BGd^F^!+.<!%]B$@BG^d^G!/(!oJaJ>!+!#+,+!V7-U+12/;!?wY,-2.![277(D0;-6!
$D+,<Tm-.3!K,:0/!/(!aJRJ>!+.<!S@P!3,+./!%]BHWBGOddO!/(!oJYJWJ!`J&RJ#J!D+0!0:66(,/2<!1=!S@P!4(./,+4/!
PP#S"d""]BF]]]BO'!+.<!+ D+,<0!9,(5!/;2!#2+7=!x!#5-/;![(:.<+/-(.J!b2!/;+.I!/;2!37(1+7!,202+,4;!
4(55:.-/=!9(,! ,+6-<!0;+,-.3! (9!#$%# &'() &"!02L:2.42!<+/+!+.<! /;2! (,3+.-U2,0! (9! /;2!67+/9(,50! /;+/!
5+I2! /;-0! <+/+! +44200-172! +.<! -./2,6,2/+172>! -.47:<-.3E!;//60ETT.28/0/,+-.J(,3T>!;//60ETTDDDJ3-0+-<J(,3T>!
;//60ETTDDDJ6+.3(J.2/D(,IT>! ;//60ETT(:/1,2+IJ-.9(T>! ;//60ETT4(*<1J0/+.9(,<J2<:T>! +.<!
;//60ETT4(*+,-+./0J(,3TJ!

!
!
!
!

! !
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H'%8&/'2$!'46!H8%156$!

[<8(53'(*89'*?\,*"9=39""&39= !
K;2!67+05-<0!:02<!;2,2!D2,2!2-/;2,!6,2*-(:07=!<204,-12<!(,!32.2,+/2<!:0-.3!0/+.<+,<!47(.-.3!52/;(<0J!
K;2!9:77!7-0/!(9!67+05-<0!:02<!;2,2!-0!6,(*-<2<!-.!K+172!"J!`,2*-(:07=!2.3-.22,2<!67+05-<0!+,2!7-0/2<!D-/;!
/;2-,! 0(:,42J! $77! .2D7=! 2.3-.22,2<! 67+05-<0! +,2! 7-0/2<! D-/;! $<<32.2! +44200-(.! .:512,0!
X;//60ETTDDDJ+<<32.2J(,3To2,25=ca:1+.TZ>!D;2,2!/;2=!+,2!6:17-47=!+*+-7+172!D-/;!/;2-,!9:77!02L:2.420J!
!
/"<<*;6<76&"*
$77! 42770! :02<! ;2,2! D2,2! (1/+-.2<! 9,(5! /;2! $52,-4+.! K=62! ':7/:,2! '(7724/-(.! X;//60ETTDDDJ+/44J(,3ZJ!
P:5+.! 42770! 7-.20! D2,2! 4:7/:,2<! -.! ;:5-<-9-2<! -.4:1+/(,0! D-/;! Q_! '? ' ! +/! Ody! '>! +.<! 5(.-/(,2<! 9(,!
5=4(67+05+! 4(./+ 5-.+/-(.! :0-.3! /;2! W=4(67+05+! A2/24/-(.! I-/! Xa(.U+! aK]d &OB^ZJ! PVm&"COK! 42770!
X'%a&BB"F^Z! D2,2! 4:7/:,2<! -.! AWVW! 0:667252./2<! D-/;! B]_! ;2+/ &-.+4/-*+/2<! [Y#>! B! 5W! 0(<-:5!
6=,:*+/2>!"]!5W!H7:/+W$z>!B{!WVW!.(. &2002./-+7!+5-.(!+4-<0>!+.<!"Q!5W!PV`V#>!6P!dJ"J !
!
[&%'6;73%9*%>*(39=<".;#;<"*<"973F3&6("(*2("6'%7#2"'*$37:*+,-+ ./%0 .1*+234"*
"G!;,0!6,-(,!/(!/,+.0924/-(.>!F!{!B] ( !PVm&"COK!42770!D2,2!67+/2<!62,!D277!-.!F!D277!67+/20J!$77!/,+.0924/-(.0!
:02<!"JGC!|3!67+05-<!AS$!D-/;!FJ"Q!|a!K,+.0@K!aKB!/,+.0924/-(.!,2+32./!XW-,:0>!W+<-0(.>!b@Z!-.!"Q]!
|a!?6/- &WVW!XH-14(ZJ!#-.372&4=472!P@)&B!*24/(,0!602:<(/=62<!D-/;! /;2!-.<-4+/2<!#$%# &'() &"!#6-I2!
4(.0/,:4/0>!D2,2!6,(<:42<!1=!/,+.0924/-(.!(9!P@) &B!6SaG&O}2.*}*6,!7:4-92,+02!,26(,/2,!67+05-<!X6SaG&
OJa:4J%&V&f!S@P!$@A#!%2+32./!`,(3,+5>!A-*-0-(.!(9!$@A#>!S@$@A>!S@PE!9,(5!A,J!S+/;+.-27!a+.<+:f!$%`!
'+/!qOGB^Z!-.!4(51-.+/-(.!D-/;! /;2!-.<-4+/2<! #6-I2!286,200-(.!67+05-<>!+/!+!,+/-(!(9!GEBJ!$77!72./-*-,:0!
6,26+,+/-(.0!D2,2!.(,5+7-U2<!D-/;!+!L:+./-/+/-*2>!-. &;(:02>!28(32.(:0!,2*2,02!/,+.04,-6/+02!+00+=!+0!
6,2*-(:07=!<204,-12<', J!
!
+39=<".;#;<"*<"973F3&6(*39>";73F37#*8((8#*
BF! ;(:,0! 6,-(,! /(! /,+.0<:4/-(.>! PVm &"COK! 42770! 0/+17=! 286,200-.3! $'V"TKW`%%#"! +0! 6,2*-(:07=!
<204,-12<', !D2,2!67+/2<!+/!O!8!B]$!62,!D277J!'2770!D2,2!-.4:1+/2<!-.!*-,:0&4(./+-.-.3!52<-+!9(,!BF!;(:,0!
+/!Od~'!+9/2,!D;-4;!9,20;!52<-+!D+0!+<<2<!/(!42770J!G^!;(:,0!+9/2,!/,+.0<:4/-(.!42770!D2,2!+002002<!9(,!
7:4-92,+02!+4/-*-/=!:0-.3!/;2!`,(523+!#/2+<= &H7(!0=0/25!X`,(523 +!W+<-0(.>!b@ZJ!
!
X"(7"&9*K<%7*898<#(3(*
K-00:2!4:7/:,2!52<-+!+.<!4277!7=0+/2!D2,2!4(7724/2<!F]!;(:,0!+9/2,!/,+.0924/-(.0!/(!6,(<:42!72./-*24/(,0J!
#:62,.+/+./!4(./+-.-.3!#6-I2 &602:<(/=62<!6+,/-4720!D+0!7+=2,2<!(.!+!"]_!0:4,(02!4:0;-(.!-.!`Y#!+.<!
06:.!+/!BB]> ]]]!8!3!+/!G~'!9(,!"!;,0J!K;2!62772/!D+0!D+0;2<!(.42!D-/;!-42!4(7<!`Y#!+.<!,20:062.<2<!-.!
BQ!:a!(9!"8!#A#!327!7(+<-.3!1:992,J!$9/2,!,25(*+7!(9!0:62,.+/+./>!/,+.0924/2<!42770!D2,2!7=02<!-.!O]]!:a!
"8!#A# &̀$HV!7(+<-.3!1:992,J!̀ ,(/2-.!6,260!D2,2!1(-72<!9(,!Q!5 -.:/20!+.<!/;2.!026+,+/2<!1=!#A# &̀$HV!
(.! +! B] &"]_! K,-0 &H=4-.2! 327! XY-(%+<ZJ! `,(/2-.0! D2,2! 2724/,(&/,+.092,,2<! 9,(5! 3270! /(! .-/,(4277:7(02!
5251,+.20>!D;-4;!D2,2!17(4I2<!9(,!+.!;(:,!D-/;!a-4(,!Y7(4I-.3!Y:992,!+.<!<2/24/2<!D-/;!/;2!-.<-4+/2<!
+./-1(<-20J!
!
-"F" &("*="9"73;*(#(7"5*7%*;%9(7&6;7*V53;%9*GI,EAH*+,-+ ./%0 .1*F3&6("(*K"8&39=*+)?@ABCWO@PPQ*
G$3<'.7#2"HM*+)?@ABWO@PPQM*+)?@ABCWO@PPM*%&*+)?@ABWO@PP*
$.! -.924/-(:0! 4AS$! 47(.2! (9! ?5-4,(.! XY$JBZ! #$%# &'() &"! D+0! 32.2,+/2<! :0-.3! `'% &1+02<!
5:/+32.20-0>!+0!6,2*-(:07=!<2 04,-12<##+#*J!K(!4(.0/,:4/!#!5:/+/-(.0!2.4(<-.3!,2*2,0-(.0!/(!/;2!b:;+. &
P: &B!,20-<:20>!2-/;2,!#EAFBG>!#EPFQQ>!(,!#EAFBGATPFQQ>!.:472(/-<2!0:10/-/:/-(.0!D2,2!-./,(<:42<!1=!
(7-3(.:472(/-<2!5:/+32.20-0!-./(!/;2!644B &'() &" &Y$B&[QFd!0:147(.2!4(./+-.-.3!/;2!#$%# &'() &"!Y$JB!
#!32.2J!$77!6,-52,0!:02<!9(,!0-/2&<-,24/2<!5:/+32.20-0!+,2!7-0/2<!-.!K+172!"J!K;2!,20:7/-.3!67+05-<0!D2,2!
*+7-<+/2<!1=!#+.32,!02L:2.4-.3J!K;2!9:77&72.3/;!-.924/-(:0!4AS$!47(.2!(9!#$%# &'() &"!D+0!+0025172<!
1=!-.!*-/,(!7-3+/-(.!(9!/;,22!4(./-3:(:0!4AS$!9,+352./0!9(77(D-.3!/;2!6,2*-(:07=!<204,-12<!6,(/(4(7! #*+#%J!
@.!*-/,(! /,+.04,-6/-(.!D+0!62,9(,52<!/(!0=./;20-U2!9:77!72.3/;!*-,+7!32.(5-4!%S$J!K;2!%S$!/,+.04,-6/0!
D2,2!2724/,(6(,+/2<!-.!)2,(!VF!42770!286,200-.3!KW`%##"!X6:,4;+02<!9,(5!#Vm@#n@!z2.(K24;>!aa'Z!
/(!,24(*2,!/;2!5:/+./!*-,:020J!)-,:020!D2,2!,204:2<!6(0/!" &G!<+=0!+9/2,!2724/,(6(,+/-(.!+.<!02,*2<!+0!
`]!0/(4IJ!`]!0/(4I!D+0!6+002<!(.42!5(,2!(.!)2,(!VF!42770!286,200-.3!KW`%##"!/(!6,(<:42!`B!0/(4IJ!
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OQ!

K;2! #B! 32.2! D+0! 02L:2.42<! 9,(5! +77! `B! 0/(4I! *-,:020! /(! 4(.9-,5! /;2! 6,202.42! (9! /;2! 2.3-.22,2<!
5:/+/-(.0J!`B!0/(4I!D+0!/ -/,+/2<!1=!67+L:2!+00+=!(.!)2,(!VF!42770!286,200-.3!KW`%##"!+.<!:02<!9(,!
0:102L:2./!2862,-52./0J!$77!*-,:0!6,26+,+/-(.!+.<!-.924/-(.0!D2,2!4+,,-2<!(:/!+/!1-(0+92/=!72*27!O!XY#a &
OZ!9+4-7-/=!+/!/;2!n.-*2,0-/=!(9!K28+0!W2<-4+7!Y,+.4;!+/!H+7*20/(.J!!!
!
-\,*"]7& 8;73%9M*-J.[/-M*89'*;?\,*("^6"9;39= *
'277!4:7/:,2!0:62,.+/+./0!(,!`B!*-,:0!4:7/:,20!D2,2!5-82<!D-/;!+!9-*2 &9(7<!284200!(9!K%@U(7• !a#!%2+32./!
XK;2,5(![-0;2,!#4-2./-9-4>!b+7/;+5>!W$ZJ!)-,+7!%S$0!D2,2!28/,+4/2<!1=!A-,24/&€(7• !!%S$!5-.-6,26!`7:0!
m-/! X€RW?! %V#V$%'PZ! +44(,<-.3! /(! /;2! 5+.:9+4/:,2,w0! -.0/,:4/-(.0J! K;2! 28/,+4/2<! %S$0! D2,2!
<-00(7*2<!-.!Q]•‚7!.:472+02&9,22!D+/2,J![(,!02L:2.42!*+7-<+/-(.!(9!5:/+./!*-,:020>!Q•|7!(9!%S$!0+56720!
D2,2!:02<!9(,!,2*2,02!/,+.04,-6/-(.!1=!:0-.3!/;2!#:62,#4,-6/!@)![-,0/ &#/,+.<!# =./;20-0!#=0/25!XK;2,5(!
[-0;2,! #4-2./-9-4Z! D-/;! 6,-52,0! 97+.I-.3! /;2! 06-I2! 32.2J! K;2! ,20:7/-.3! AS$0! D2,2! 327! 28/,+4/2<! 1=!
N@$L:-4I! 327! 28/,+4/-(.! m-/>! +.<! /;2! 32.(52! 02L:2.420! D2,2! <2/2,5-.2<! 1=! #+.32,! 02L:2.4-.3! +/!
HVSVb@€!X#(:/;!`7+-.9-27<>!SoZJ!
!
[<8^6"* 8((8# *
$66,(8-5+/27=!B{B] #!)2,(!VF!42770!286,200-.3!KW`%##"!D2,2!022<2<!/(!2+4;!D277!(9!F&D277!67+/20!+.<!
4:7/:,2<!+/!Od~'>!Q_!'? ' !(*2,.-3;/J!!)-,:0!D+0!02,-+77=!<-7:/2<!-.!AWVW!D-/;!"_![Y#!+.<!"]]!|7!<-7:/2<!
*-,:020!D2,2!/,+.092,,2<!(./(!/;2!4277!5(.(7+=2,0J!K;2!*-,:020!D2,2!-.4:1+/2<!D-/;!/;2!42770!+/!Od~'!D-/;!
Q_! '? ' !9(,!B! ;!+.<! /;2.! ,267+42<!D-/;! "!57!(9!(*2,7+=!52<-:5!4(./+-.-.3 !AWVW!D-/;! "_! [Y#>!B_!
62.-4-77-.T0/,26/(5=4-.>! +.<! B_! 02+&67+L:2! +3+,(02! Xa(.U+>! b+7I2,0*-772>! WAZJ! ! $9/2,! "! <+=0! (9!
-.4:1+/-(.>!67+/20!D2,2!0/+-.2<!D-/;!.2:/,+7!,2<!X#-35+ &$7<,-4;>!#/J!a(:-0>!W?>!n#$Z!+.<!67+L:20!D2,2!
4(:./2<!(.!+!7-3;/!1(8J !
!
[&358&#*:658 9*83&$8#*;6<76&"(*39>";73%9*
K;2!V6-$-,D+=!0=0/25! -0!+!6,-5+,=! ;:5+.!+-,D+=!OA!5:4(4-7-+,=! /-00:2!5(<27!4(.0-0/-.3! (9! .(,5+7>!
;:5+. &<2,-*2<! /,+4;2+7T1,(.4;-+7! 26-/;27-+7! 42770! X;//60ETTDDDJ5+//2IJ4(5T6,(<:4/0T26-+-,D+=TZJ! b-7<&
/=62! #$%#! '() &"! ?5-4,(.! XY$JBZ ! D+0! 5-82<! -.! +! OEB! ,+/-(! D-/;! 2+4;! Y$JB! ,2*2,/+./! *-,:0!
X#EAFBGTPFQQR>!#EAFBGHTPFQQ>!(,!#EAFBGTPFQQZ!1+02<!(.!/;2!`[nT57!/-/2,!(9!/;2!*-,:0J!W-82<!*-,:020!
D2,2!-.(4:7+/2<!(./(!/;2!4:7/:,2!+/!+!/(/+7!W?@!(9!]J"!-.!A`Y#J!$9/2,!"!;!-.924/-(.!+/!Od~'!D-/;!Q_! '?">!
/;2!-.(4:7:5!D+0!,25(*2<>!+.<!/;2!4:7/:,2!D+0!D+0;2<!/;,22!/-520!D-/;!A`Y#J!K;2!-.924/2<!26-/;27-+7!
42770!D2,2!5+-./+-.2<!D-/;!52<-:5!-.!/;2!1+0+7!D277!+.<!.(!52<-:5!-.!/;2!+6-4+7!D277J!K;2!-.924/2<!42770!
D2,2!-.4:1+/2<!+/!Od~'>!Q_!'?"J![,(5!<+=!B!/(! <+=!O!6(0/&-.924/-(.>!O]]!‚7!(9!A`Y#!D+0!+<<2<!(./(!
/;2!+6-4+7!0-<2!(9!/;2!+-,D+=!4:7/:,2!+.<!-.4:1+/2<!+/!Od~'!9(,!O]!5-.!/(!27:/2!6,(32.=!*-,:020J!"]]!‚7!(9!
/;-0!0+5672!D+0!5-82<!D-/;!^]]! ‚7!K%@€?a&a#J!?.!<+=!O>!+9/2,!4(7724/-.3!6,(32.=!*-,:020>!O]]! ‚7! (9!
K%@€?a!D+0!+<<2<!/(!/;2!42770!+.<!+9/2,!Q!5-.!-.4:1+/-(.>!"]]! ‚7!K%@€?a!D+0!4(7724/2<!9(,!-0(7+/-.3!
4277:7+,!%S$J!
!
\"]7*="9"&873%9*("^6"9;39=*G\C+H*7%*'"7"&539"*&"<873F"*&"2<3;873F"*>379"((*
)-,+7!%S$!0+56720!9,(5! /;2! /;,22!4(562/-/-(.!2862,-52./0>!D-7< &/=62!Y$JB!X#EAFBGHTPFQQRZ!*2,0:0!
2-/;2,!#EAFBGTPFQQR>!#EAFBGHTPFQQ>!(,!#EAFBGTPFQQR>!D2,2!:02<!+0!/2567+/2!-.!+!(.2&0/26!%K&̀'%!
,2+4/-(.!D-/;!/;2!#:62,#4,-6!@)!?.2 &#/26!%K&̀'%!I-/!X@.*-/,(32.>!'+,701+<>!'$>!n#$Z!+.<!6,-52,0!/;+/!
+567-9=!4(<-.3!02L:2.420!9(, !#6-I2!+5-.(!+4-<0!FBG!+.<!FQQ!XK+172!"ZJ!4AS$!0=./;20-0!D+0!9(,!B]!5-.!
+/!Q]~'!D-/;!6,2 &<2.+/:,+/-(.!9(,!"!5-.!+/!CG~'!+.<!"Q!4=4720!(9!!<2.+/:,+/-(.!+/!CG~'!9(,!B]!0>!!+..2+7-.3!
+/!Q^~'!9(,!B]!0>!+.<!28/2.0-(.!+/!d"~'!9(,!BQ!0J!$!9-.+7!28/2.0-(.!D+0!+/!d "~'!9(,!Q!5-.J!K;2! `'%!
6,(<:4/0!D2,2!2.,-4;2<!D-/;!+!N@$L:-4I!`'%!`:,-9-4+/-(.!I-/!XN-+32.>!H2,5+./(D.>!WAZ!+44(,<-.3!/(!
/;2!5+.:9+4/:,2,w0!6,(/(4(7J!A:+7 &-.<282<!+<+6/2,!02L:2.420!XS2D!V.37+.<!Y-(a+10>!@60D-4;>!W$Z!D2,2!
+<<2<!D-/;!Q!4=4720!(9!`'%J!#+56720!D2,2!6((72<!+.<!02L:2.42<!(.!+.!@77:5-.+!W-.-#2L!W-< &?:/6:/!
97(D!4277!D-/;!/;2!6+-,2<&2.<!BQ]!1+02!6,(/(4(7J!%2+<0!D2,2!9-7/2,2<!9(,!/;2!;-3;20/!L:+7-/=!N&04(,20!(9!
Od&(!+/!/;2!4(<-.3!02L:2.420!9(,!#6-I2!,20-<:2!FBG!XHHK!(,!H$KZ!+.<!FQQ!XK$K!(,!'$KZJ!K;2!-.6:/!+.<!
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OF!

(:/6:/! ,+/-(0! (9! 2+4;! 6+-,! (9! 4(562/-.3! *-,:020! D2,2! 4+74:7+/2<! +.<! :02<! /(! <2/2,5-.2! /;2! ,27+/-*2!
,267-4+/-*2!9-/.200#%J!
!
03&3%9*26&3>3;873%9*89'*$"(7"&9*K<%7739=*
)2,(!VF!42770!X[-3:,2!QmZ>!(,!)2,(!VF!42770!12+,-.3!KW`%##"!X[-3:,2!G'Z>!D2,2!-.924/2<!D-/;!#$%#&
'() &"!?5-4,(.!Y$JB!#EAFBGHTPFQQR!XD-7<&/=62Z>!#EAFBGTPFQQR>!#EAFBGHTPFQQ>!(,!#EAFBGTPFQQ#!
*-,:020!+/!+.!W?@!(9!]JBJ!$/!G^!;!6(0/&-.924/-(.>!/;2!4:7/:,2!52<-:5!D+0!4(7724/2<!+.<!42./,-9:32<!/(!472+,!
/;2!4277!<21,-0J!'277!0:62,.+/+./!D+0!5-82<!D-/;!6(7=2/;=72.2!37=4(7!X`VHZ!+/!+!9-.+7!4(.42./,+/-(.!(9!B]_!
+.<!5-82<!4(./- .:(:07=!9(,!O]!5-.!+/!%K!+.<! /;2.!+44272,+/2<!-.!+.!V662.<(,9! '2./,-9:32!Q^B]%!+/!
O>BCd!8!3!9(,!B]!5-.!/(!62772/!/;2!*-,-(.0J!K;2!*-,:0!62772/!D+0!D+0;2<!(.42!D-/;!d]_!2/;+.(7J!K;2!62772/!
D+0! 0:062.<2<! -.! "8! a+2557-! 0+5672! 1:992,! 4(./+-.-.3! i &52,4+6/(2/;+. (7! XYWVZ! +.<! +.+7=U2<! 1=!
b20/2,.!17(/!(.!+!G ƒ"]_!3,+<-2./!#A# &̀$HV!327J!K;2!9(77(D-.3!+./-1(<-20!D2,2!:02<!/(!<2/24/!/;2!#B!
X#-.(!1-(7(3-4+7!qG]QCB&KF"Z>!#"!X@.*-/,(32.!qW$Q&OQCGFZ>!+.<!S!XS(*:0!qSYB]]&QFQdFZ!6,(/2-.0!(9!
#$%#!'() &"J!
!
[6&3>3;873%9*%>*(%<6K<"*+,-+ ./%0 .1*+*
[,22#/=72!"CO&[!42770!D2,2!4:7/:,2<!-.!#WW&"CO!K@@!02,:5&9,22!52<-+!X#-.(Y-(7(3-4+7Z!+.<!5+-./+-.2<!
+/!Od~'!D-/;!0;+I-.3!+.<!^_!'?"!+.<!^]_!;:5-<-/=J!Q]]!‚3!(9!67+05-<!2.4(<-.3!P-0 &/+332<!#EPFQQR!
D+0!/,+.0924/2<!-./(!G]]!5a!(9!"CO![,22#/=72!42770!+/!Q{B]( !42770T5aJ!d"!;!7+/2,>!/;2!52<-+!D+0!9-7/2,2<!
:0-.3!+!]JGQ!‚5!9-7/2,>!+.<!9:,/;2,5(,2!+667-2<!/(!S- &SK$!,20-.!XN@$HVSZJ!K;2!,20-.!D+0!4(7724/2<!+.<!
D+0;2<!D-/;!̀ Y#!0:667252./2<!D-/;!"]!5W!-5-<+U(72!/(!5-/-3+/2!.(. &0624-9-4!1-.<-.3!(9!6,(/2-.0J!a+0/7=>!
0(7:172!#EPFQQR!D+0!27:/2<!:0-.3!`Y#!0:667252./2<!D-/;!"]]!5W!-5-<+U(72>!+.<!/;2.!9:,/;2,!6:,-9-2<!
:0-.3!+!#:62,(02!F!327 &9-7/,+/-(.!4(7:5.!XHV!;2+7/;4+,2Z>!-.!1:992,!4(./+-.-.3!"Q!5W!S+ &PV`V#!X6P!dJGZ!
+.<!BQ]!5W!S+'7J !
!
Y"8(6&"5"97*%>*,/R1*K39'39=*439"73;( *
m-.2/-40!(9!#$%#&'() &"!#6-I2!1-.<-.3!/(!$'V" &[4!D+0!+002002<!1=!0:,9+42!67+05(.!,20(.+.42!:0-.3!
+!`,(/2-.!$!02.0(,!I-/!+.<!+!S-4(=+!?62.#`%!-.0/,:52./!XS-4(=+>!m-/4;2.2,>!?S>!'+.+<+ZJ!`,(/2-.!$!
D+0!<-7:/2<!-.!B]!5W!0(<-:5!+42/+/2!6P!QJ]>!-55(1-7-U2<!(.!+!;-3; &4+6+4-/=!4+,1(8=7!02.0(,!4;-6>!+.<!
/;2!4;-6!D+0!17(4I2<!D-/;!BW!2/;+.(7+5-.2J!Q!|3T5a!(9!;$'V" &[4!X$4,(Y-(0=0/250>!S2D+,I>!AV>!n#$Z!
D+0!-.M24/2<!+/!+!"]!|aT5-.!97(D!,+/2!9(,!O]]!024J!D-/;!+!5-.-5:5!,206(.02!(9!B]]!,20(.+.42!:.-/0!X%nZJ!
#(7:172>!0/+1-7-U2<>!/,-52,-4!b:;+.!P: &B>!#EAFBGH>!+.<!#EPFQQR!#6-I20!6,(/2-.0>!6,(<:42<!-.![,22#/=72!
"CO&[!42770!+0!<204,-12<!+1(*2>!D2,2!<-+7=U2<!-.!+!̀ Y#&K&Y#$!,:..-.3!1:992,!X6;(06;+/2!1:992,2<!0+7-.2!
„`Y#…!6P!dJG>! ]J]Q_!*T*!KD22.! "]>!+.<!B_!DT*!1(*-.2!02,:5!+71:5-.! „Y#$… ZJ!Y-.<-.3! I-.2/-40!D+0!
2*+7:+/2<!1=! -.M24/-.3! "&9(7<!02,-+7!<-7:/-(.0!XFJ"Q&B]]! .WZ!(9!2+4;!0(7:172!#$%# &'() &"!#6-I2! /,-52,!
6,(/2-.J!#6-I2!+.+7=/20!D2,2!-.M24/2<!+/!+!97(D!,+/2!(9!Q]!|aT5-.!9(,!B"]!024!X+00(4-+/-(.!6;+02Z>!9(77(D2<!
1=!+!"d]!024!<-00(4-+/-(.!6;+02J!$9/2,!2+4;!+.+7=/2!-.M24/-(.>!9:77!,232.2,+/-(.!D+0!+4;-2*2<!1=!-.M24/-.3!
B]!5W!37=4-.2!P'7!6P!OJ]!+/!+!97(D!,+/2!BQ]!|aT5-.!9(,!G]!024J![(77(D-.3!,232.2,+/-(.>!+.<!129(,2!/;2!
.28/!+.+7=/2!-.M24/-(.>!Q!|3T5a!(9!;$'V" &[4!D+0!-.M24/2<!+/!/;2!,+/2!+.<!<:,+/-(.!<204,-12<!129(,2J!$9/2,!
2+4;!0/26!-.!/;2!4=472>!`Y# &K&Y#$!D+0!-.M24/2<!9(,!O]]!024!/(!472+.!/;2!0:,9+42!6,-(,!/(!/;2!0:102L:2./!
-.M24/-(.J!#2.0(,3,+50!D2,2!<(:172!,292,2.42!0:1/,+4/2<!129(,2!/;2!I-.2/-40!+.+7=020!D2,2!62,9(,52<>!
+0! <204,-12<&#J! K;2! I-.2/-4! +.+7=0-0! D+0! 62,9(,52<! :0-.3! K,+42A,+D2,! 0(9/D+,2! *JBJCJB! XS-4(=+>!
m-/4;2.2,>!?S>!'+.+<+Z!+.<!I-.2/-4!6+,+52/2,0!D2,2!(1/+-.2<!1=!9-//-.3!/;2!<+/+!/(!+!B EB!1-.<-.3!5(<27J!
K;2!+00(4-+/-(.!,+/2!4(.0/+./!X 0#Z!D+0!<2/2,5-.2<!1=!9-//-.3!/;2!+.+7=/2!1-.<-.3!+/!2+4;!4(.42./,+/-(.>!
+.<! /;2!<-00(4-+/-(.! ,+/2!4(.0/+./!X 0" Z!D+0!<2/2,5-.2<!1=!9-//-.3! /;2!4;+.32! -.! /;2!1-.<-.3! ,206(.02!
<:,-.3!1(/;!/;2!+00(4-+/-(.!+.<!/ ;2!<-00(4-+/-(.!6;+020J!K;2! / ! !X2L:-7-1,-:5!<-00(4-+/-(.!4(.0/+./Z!D+0!
4+74:7+/2<!9,(5!/;2!,+/-(!12/D22.!/;2! 0#!+.<! 0" !4(.0/+./0J !
!
/&#%.RY*(852<"*2&"28&873%9*89'*'878*;%<<";73%9*
OJQ!‚a!(9!2.,-4;2<!#EPFQQR>!+/!"J]!‚3T‚a>!D+0!<26(0-/2<!(.!+.!n7/,$:[(-7!%BJ"TBJO!O]]!520;!3,-<!/;+/!
;+<!122.!6,2*-(:07=!37(D!<-04;+,32<!9(,!O]!0! -.!+!H7(N:12!`7:0!H7(D!A-04;+,32!#=0/25J! [(77(D-.3!
<26(0-/-(.>!67:.32!9,22U-.3!D+0!62,9(,52<!D-/;!+!)-/,(1(/!W+,I!@)!:0-.3!+!17(/!9(,42!O!+.<!O!0!17(/!/-52!
+/!CQ_!;:5-<-/=!+.<!B]~'J![(77(D -.3>!9,(U2.!3,-<0!D2,2!/;2.!-5+32<!:0-.3!+!K;2,5(!#4-2./-9-4!m,-(0%8!
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!

Od!

',=( &K,+.05-00-(.!V724/,(.!W-4,(04(62!(62,+/2<!+/!O]]!I)J!?:,!-5+320!D2,2!,24(,<2<!:0-.3!+![+74(.!
G!A-,24/!V724/,(.!A2/24/(,J!?:,!5(*-20!D2,2!5(.-/(,2<!:0-.3!V`n!"!0(9/D+,2J!@.!/(/+7>!">Q B^!5-4,(3,+6;0!
D2,2!4(7724/2<!:0-.3!+!.(5-.+7!<29(4:0!,+.32!(9!]JF!/(!BJ^!‚5>!+/!+!.(5-.+7!5+3.-9-4+/-(.!(9!B]Q>]]]8!
+.<!+!6-827!0-U2!(9!]J^OrJ!@.!(,<2,!/(!5-/-3+/2!/;2!6,292,,2<!(,-2./+/-(.!-00:2!4(55(.!/;,(:3;(:/!4,=( &
VW!0/:<-20!(9!/;2!#!6,(/2-.>!+!/-7/&+.372!(9!O]!<23,220!D+0!:02<!9(,!+77!<+/+!4(7724/2<J!b2!02/!/;2!<(02!
,+/2!/(!OdJ"!2724/,(.Tr ' J!
*
/&#%.RY*'878*2&%;"((39= *
`,(4200-.3!(9!/;2!4(7724/2<!5-4,(3,+6;0!D+0!4+,,-2<!(:/!-.!%27-(.!GJ]J]J![-,0/>!5(*-2!9,+52!+7-3.52./!
D+0! 4(5672/2<! :0-.3! /;2! 5(/-(.'(,,"! -567252./+/-(.J! [(77(D-.3! 5(/-(. &4(,,24/-(.>! 6+/4; &'K[!
20/-5+/-(.>!6+,/-472!6-4I-.3>!+.<! .:52,(:0! ,(:.<0! (9! "A!47+00-9 -4+/-(.! ,20:7/2<! -.! "A!6,(M24/-(.0!D-/;!
,24(3.-U+172! 92+/:,20! /;+/! D2,2! ,25-.-042./! (9! 6,2*-(:0! 0/,:4/:,+7! 4;+,+4/2,-U+/-(.0! (9! /;2! #! 6,(/2-.J!
n6(.! 4(5672/-(.! (9! "A!47+00-9-4+/-(.>!OA! -.-/-+7!5(<27!1:-7<-.3!XG!47+0020Z!D+0!4+,,-2<! (:/! :0-.3! /;2!
6:17-0;2<!0/,:4/:,2>!VWA &"BGQd>!+0!/;2!-.-/-+7!5(<27!-.!%27-(.!GJ]J]J![,(5!/;-0>!(.7=!(.2!(9!/;2!47+0020!
,2025172<!/;2!#6-I2!6,(/2-.>!D;2,2+0!/;2!/;,22!+<<-/-(.+7!47+0020!,2025172<!M:.I!6+,/-4720J!V.025172!
OA!+:/( &,29-.252./!9(77(D2<!1=!'K[!4(,,24/-(.!(9!G"]>CQO!6+,/ -4720!,20:7/2<!-.!+!GJBr!5+6!+44(,<-.3!/(!
†3(7<!0/+.<+,<‡![(:,-2,!0;277!4(,,27+/-(.!(9!]JBGOJ!K;2!9-.+7!5+6!D+0!<26(0-/2<!D-/;!/;2!+44200-(.!4(<2!
VWA&"CCB]J!
*
I63<'39=*89'*F8<3'873%9*%>*(7&6;76&8<*5%'"<(*
$/(5-4!5(<270!D2,2!6,26+,2<!:0-.3! '((/J!`,2*-(:07=!<2 6(0-/2<!0/,:4/:,+7!5(<270!(9!/;2!b:;+. &P: &B!
#6-I2!D2,2! :02<!+0!+.! -.-/-+7!0/+,/-.3!6(-./!9(,!5(<27!1:-7<-.3!X`AYE!F)RYZJ! [(77(D-.3>! `PVS@z!D+0!
:/-7-U2<!/(!62,9(,5!,2+7&06+42!,29-.252./0J!K(!+00200!/;2!*+7-<-/=!(9!(:,!0/,:4/:,+7!5(<27>!W(7`,(1-/=!D+0!
:02<!/ (!2*+7:+/2!/;2!5(<27!32(52/,-20J!'(,,24/2<![(:,-2,!0;277!4(,,27+/-(.!4:,*20!D2,2!4+74:7+/2<!:0-.3!
/;2! ,29-.2<! +/(5-4! 5(<27! +.<! /;2! 4,=( &VW! <2.0-/=! 5+6J! K;2! 4((,<-.+/20! D2,2! <26(0-/2<! D-/;! /;2!
+44200-(.!4(<2!^HY]J!K(!*+7-<+/2!/;2!0/,:4/:,+7!5(<27>!D2!+00200 2<!/;2!†H(7<!#/+.<+,<‡![#'!4:,*2>!+0!
D277!+0!/;2!5+6&/( &5(<27![#'!4:,*2J !
!
(5D-RJ*358=39= *
K;2!#$%# &'() &"!#AKW!9,(5!/;2!b:;+. &P: &B!0/,+-.!X,20-<:20!NBGƒmB"BBZ!D-/;!#H$H!0:10/-/:/-(.!+/!
/;2!9:,-.!472+*+32!0-/2!X%F^"!/(!%F^QZ>!+.<!6,(7-.2!0:10/-/:/-(.0!+/!mC^F!+.<!)C^d!D+0!286,2002<!+.<!
6:,-9-2<! +0! 6,2*-(:07=! <204,-12<%!J! K;2! AFBGH! 5:/+/-(.! D+0! -./,(<:42<! +0! <204,-12< %!J! K;2! PFQQR!
5:/+/-(.! D+0! -./,(<:42<! /;,(:3;! (*2,7+6 &28/2.0-(.! `'%! :0-.3! /;2! 6,-52,0! #cz;(@cB>! #cPFQQRc">!
#cPFQQRcO>!+.<!#c'7+@cG!XK+172!"ZJ!W:/+./0!D2,2!4(.9-,52<!/;,(:3;!#+.32,!02L:2.4-.3!XHVSVb@€ 0 >!
'+51,-<32>! W$>! n#$ZJ! K( ! 2.+172! 97:(,(6;(,2! +//+4;52./! 9(,! 05[%VK! -5+3-.3>! #AKW! /,-52,0! D2,2!
9(,52<!D-/;!+!0-.372!6,(/(52,!4(./+-.-.3!$G!626/-<2!-.02,/-(.0!-.!/;2!%YA!+.<!SKA!<(5+-.0!+/!6(0-/-(.0!
BFB!+.<!OGQ>!,20624/-*27=>!+0!<204,-12<%!J!Y,-297=>!#AKW!;2/2,(&/,-52,0!9(,!05[%VK!2862,-52./0!D2,2!
286,2002<!1=!4(&/,+.0924/-(.!(9!V86-'P? &#!42770!XK;2,5(!#4-2./-9-4>!b+7/;+5>!W$>!n#$Z!D-/;!1(/;!/;2!
:./+332<!#AKW!4(.0/,:4/!+.<!/;2!4(,,206(.<-.3!BFBTOG Q$G&/+332<!#AKW!67+05-<!+/!+!"EB!,+/-(J!$9/2,!
/;2-,! 6:,-9-4+/-(.! 1=! +99-.-/=! 4;,(5+/(3,+6;=! :0-.3! S- &SK$! +3+,(02! 12+<0! X@.*-/,(32.>! b+7/;+5>! W$>!
n#$Z!+.<!0-U2!2847:0-(.!4;,(5+/(3,+6;=!X#V'f!'=/-*+>!W+,71(,(:3;>!W$Z>!#AKW!;2/2,( &/,-52,0!D2,2!
7+1272<!1=! (*2,.-3;/! -.4:1+/-(.!+/! ,((5! /2562,+/:,2!D-/;! 4(2.U=52!$!X'($Z &4(.M:3+/2<!aAQQ]!+.<!
aAFQ]!97:(,(6;(,20!Xa:5-<=.2!K24;.(7(3-20>!S2D!R(,I>!SR>!n#$Z!+.<!$4=7!4+,,-2,!6,(/2-.!0=./;+02!
X$46#ZJ!a+1272<!/,-52,0!D2,2!/;2.!6:,-9-2<!+D+=!9,(5!:.1(:.<!97:(,(6;(,2!+.<!$46 #!1=!+!024(.<!,(:.<!
(9!#V'J!$7-L:(/0!D2,2!0/(,2<!+/! &̂ ]~'!:./-7!:02J !
! K;2! Fz &P-0! /+332<! 7+1272<! #AKW! 06-I20! D2,2! -55(1-7-U2<! (.! 0/,26/+*-<-.&4(+/2<! L:+,/U!
5-4,(04(62!07-<20!1=!D+=!(9!S-&SK$&1-(/-.!+.<!-5+32<!:0-.3!D-<2 !9-27<!6,-05!1+02<!K@%[!5-4,(04(6=!
+0! <204,-12<%!+&*J! 05[%VK! <+/+! D2,2! 4(7724/2<! :0-.3! W-4,(5+.+32,! *"J]! +/! "Q! 9,+520T0! X5-4,( &
5+.+32,J(,3> &%ZJ!$77!05[%VK!<+/+!D2,2!6,(42002<!+.<!+.+7=U2<!:0-.3!/;2!#`$%K$S!0(9/D+,2!6+4I+32!
-.! W+/7+1! XW+/;D(,I0>! S+/-4I>! W$Z&&J! 05[%VK! /,+420! D2,2! -<2./-9-2<! +44(,<-.3! /(! 9(77(D-.3! 4,-/2,-+E!
<:,+/-(.!(9!05[%VK!/,+M24/(,=!28422<2<!9-*2!9,+520>!4(,,27+/-(.!4(299-4-2./!4+74:7+/2<!9,(5!/;2!<(.(,!
+.<!+4426/(,!97:(,2042.42!/,+420!,+.32<!12/D22.! ƒBJB!+.<!&]JB>!+.<!0-3.+7!!/( !.(-02!,+/-( !D+0!3,2+/2,!
/;+.!^J!K,+420!/;+/!9:79-772<!/;202!4,-/2,-+!D2,2!/;2.!*2,-9-2<!5+.:+77=J!K,+420!9,(5!2+4;!(9!/;,22!/24;.-4+7!
,267-4+/20!D2,2!4(56-72<!-./(![%VK!;-0/(3,+50!+.<!/;2!52+.!6,(1+1-7-/=!62,!;-0/(3,+5!1-.!t!0/+.<+,<!
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!

O !̂

2,,(,!D2,2!4+74:7+/2<J!K,+420!D2,2!-<2+7-U2<!/(!+!/;,22&0/+/2!PWW!X/D(!.(. &U2,(&[%VK!0/+/20!+.<!+!] &
[%VK! 0/+/2Z! +.<! /;2! /,+.0-/-(.! ,+/20! D2,2! (6/-5-U2<! :0-.3! /;2! 5+8-5:5! 6(-./! 7-I27-;((<! XW`aZ!
+73(,-/;5 !,, !-567252./2<!-.!#`$%K$SJ!K;2!,+/20!,26(,/2<!-.![-3:,2!dm!,29724/!/;2!52+.!t!0/+.<+,<!2,,(,!
<2/2,5-.2<!9,(5!/;,22!/24;.-4+7!,267-4+/20J!K;2!/;,22 &0/+/2!5(<27!D+0!02724/2<!1=!4(56+,-.3!/;2!$I+-I2!
-.9(,5+/-(.!4,-/2,-(.!X$@'Z!+4,(00!5:7/-672!<-992,2./!5(< 270!D-/;!+!,+.32!(9!0/+/2!.:512,0!+.<!/(6(7(3-20!
+0!6,2*-(:07=!<204,-12<!%!J!K;2!-<2+7-U+/-(.0!9,(5!/;2!/(/+7!6(6:7+/-(.!(9!/,+420!+.+7=U2<!D2,2!:02<!/(!
4(.0/,:4/!H+:00 -+.!<-0/,-1:/-(.0>!D;-4;!D2,2!(*2,7+-<!(.!/;2![%VK!;-0/(3,+50!/(!*-0:+7-U2!/;2!,20:7/0!(9!
/;2! PWW! +.+7=0-0J! K;202! -<2+7-U+/-(.0! D2,2! +70(! :02<! /(! 4+74:7+/2! /;2! (44:6+.4-20! (9! 2+4;! [%VK!
/,+M24/(,=!-.! /;2!]JFQ&!+.<!]JOQ&[%VK!0/+/20J!K;2!<-0/,-1:/-(.0!-.!(44: 6+.4-20!D2,2!:02<!/(!4(.0/,:4/!
*-(7-.!67(/0!-.!W+/7+1>!+0!D277!+0!4+74:7+/2!52<-+.!(44:6+.4=>!52+.!(44:6+.4=>!"Q/;!+.<!dQ/;!L:+./-720>!
+.<! 0/+.<+,<! 2,,(,0>! +0! <-067+=2<! -.! [-3:,2! d[J! #/+/-0/-4+7! 0-3.-9-4+.42! 52+0:,20! X6&*+7:20Z! D2,2!
<2/2,5-.2<!1=!(.2 &D+=!$S?)$!-.!W+/7+1J!K;-0!+.+7=0-0!<-067+=0!/;2!9:77!1,2+</;!(9!<=.+5-4!12;+*-(,!
+4,(00! /;2! /(/+7!6(6:7+/-(.! (9! /,+420!+.+7=U2<J!K;2! /(/+7! .:512,! (9! /,+420!+.+7=U2<!D+0!0:99-4-2./! /(!
2.0:,2!5-.-5+77=!^Q_!0/+/-0/-4+7!6(D2,!<:,-.3!4(56+,-0(.0! %!J!!
!
N689737873%9*89'*+7873(73;8<*,98<#(3(*
H,+6;`+<! `,-05! ^JGJO! D+0! :02<! /(! +.+7=U2! /;2! -.924/-*-/=! <+/+! :0-.3! +! ,+/-(! 6+-,2<! /! /20/J! @.! /;202!
2862,-52./0>!+77!*+7:20!0;(D.!+,2!/;2!52+.! D-/;!0/+.<+,<!<2*-+/-(.>!D-/;!/;2!+4/:+7!4+74:7+/2<!/D( &/+-72<!
5! *+7:2! -.<-4+/2<! (.! /;2! 9-3:,2J! @.! [-3:,2! G>! 0-5672! 7-.2+,! ,23,200-(.! D+0! 62,9(,52<! /(! +.+7=U2! /;2!
0/+/-0/-4+7!0-3.-9-4+.42!(9!/;2!%S$!,+/-(!+/!+!3-*2.!/-52&6(-./!*2,0:0!/;2!-.6:/!%S$!,+/-(!9( ,!/;2!4(562/-/-(.!
2862,-52./J !
!
! !
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!

OC!

!"##$%&%'()*+,-).$%,/0,1%)2%'(3,)'4,-55$3,

1%)2%'(,5*,1%35"*6%, !5"*6%, 7)()$52"%,'"&.%* ,

!"#$%&'$()*

+,%%$#* -&"&./&",/* ,"#$01!+1 02&3 04* 1*
56&#($"*7180)5(.$9$.:*

;("(<(= * ;<>?@A?A?*

+,%%$#* -&"&./&",/* ,"#$01!+1 02&3 04* 1*
56&#($"*7180)5(.$9$.:*

;("(<(= * ;<>?@A?B4*

C&D)(EFD-,"* -&"&./&",/* ,"#$ 01!+1 0
2&3 04*1*56&#($"*7140)5(.$9$.:*

;("(<(= * ;<>?@4?GH*

;&,#*,"#$06,%%$#*,"#$%&'I*JGG2K* L$.&6* M4A0@4488*

;&,#*,"#$0-&D)(*?JG+N* L$.&6* M4A0?JGBG*

+,%%$#* 5&/I./&",/* ,"#$01!+1 02&3 04* 1*
56&#($"*7180)5(.$9$.:*

1$"&*%$&/&O$.,/* 2,#PHGAM80<?4*

C&D)(* -&"&./&",/* ,"#$ 01!+1 02&3 04* 1*
56&#($"*7140)5(.$9$.:*

Q"R$#6&O("* 2,#*PC!A 0@AMH?*

1!+1*SD./(&.,5)$'*T6&#($"*!"#$%&'I * S&RD)* 2,# PSU8GG0A?AB?*

VW*.&/$*,"'*3$6D)*1#6,$")* ** **

VW*.&/$*)#6,$"*<&58G* <F(6-&*X$)F(6*1.$("#$9$.* 2,#P2HGHGG?*

<6,")9&6C,=*VTQ@GG*V/(.#6&.&-5(#("#*VW*
.&/$*

U$&)(,6.F*<(.F"&/&O$()* 2,#PV2@GG88G*

1!+1 02&3 04*Y-$.6&"*U!W8* >$,* Z[* (#* ,/* W* 4G4@W* V-(6O*
C$.6&%()* Q"9(.#*
84\(48?8H44WTCQN\*@?AMH4?8*

SE!*

1!+1 02&3 04*Y-$.6&"*U!W8*;?8HN* <F$)*5,5(6* SE!*

1!+1 02&3 04*Y-$.6&"*U!W8*]?AAZ* <F$)*5,5(6* SE!*

1!+1 02&3 04* Y-$.6&"* U!W8*
;?8HNE]?AAZ*

<F$)*5,5(6* SE!*
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!

G]!

2F(-$.,/)[* T(5#$'()[* ,"'* +(.&-%$","#*
T6&#($")*

** **

S$0S<!*6()$" * VCN*C$//$5&6(* @G4@G*

1D5(6&)(*?*O(/09$/#6,#$&"*.&/D-"* ;V*Z(,/#F.,6( * 4MGM8AM?*

TVQ* T&/I).$(".()[*Q".W* 4@M??08*

<6,")Q<*L<8*#6,")9(.#$&"*6(,O("#* C$6D)*U$&* CQ+*4@GH*

L$5&9(.#,-$"(*L<> * L$9(*<(.F"&/&O$()* 8A@@J8GG*

2I#&9$=* UN*U$&).$(".()* AAH?AA*

1CC 04M@*<QQ*)(6D-096((*-('$, * 1$"&U$&/&O$.,/* C4M@<Q*

N(.,"&I/ 0+3^+ 02C^ * <&.6$)* @AG8*

V=5$X(.#,-$"(*2ZY*<6,")9(.#$&"*^$# *
**

<F(6-&* X$)F(6* 1.$("#$9$.*
7K,/#F,-[*C![*_1!:* *

2,#,/&O*"D-%(6\*!4M84M*
**

Y5#$T+Y*1XC* <F(6-&* X$)F(6* 1.$("#$9$.*
7K,/#F,-[*C![*_1!:* *

2,#,/&O*"D-%(6\*84@GMGAG*

Z(#(6&0#6$-(6)* 7D"#,OO('* ,"'* 8?8E@HA!H*
'&D%/(0#,OO(':*1!+1 02&3 04*1N<C*N?8H*

7N`,a01,/$",)*(#*,/W[*4G44:*
**

SE!*

Z(#(6&0#6$-(6)* 7D"#,OO('* ,"'* 8?8E@HA!H*
'&D%/(0#,OO(':* 1!+1 02&3 04* 1N<C*
N?8H; *

7N`,a01,/$",)*(#*,/W[*4G44:*
**

SE!*

Z(#(6&0#6$-(6)* 7D"#,OO('* ,"'* 8?8E@HA!H*
'&D%/(0#,OO(':* 1!+1 02&3 04* 1N<C*
N?8HbZ?AA]**

<F$)*5D%/$.,#$&"*
**

SE!*

1&/D%/(*-&"&-(6$.*F!2V4 * 7N`,a01,/$",)*(#*,/W*4G44:* SE!*

!.I/*.,66$(6*56&#($"*)I"#F,)(*7!.51:* * 7ND6F,-*(#*,/W[*4G4G:* SE!*

2&("aI-(* !* 72&!: 0.&"cDO,#('* LNAAG*
9/D&6&5F&6(**

LD-$'I"(* <(.F"&/&O$()* 7S(d*
]&6e[*S][*_1!:[* *

2,#W*S&W*LNAAG021**
**

2&("aI-(* !* 72&!: 0.&"cDO,#('* LN?AG*
9/D&6&5F&6(**
**

LD-$'I"(* <(.F"&/&O$()* 7S(d*
]&6e[*S][*_1!:[* *

2,#W*S&W*LN?AG021**
**
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!

GB!

S$0S<!*!O,6&)(* * Q"R$#6&O("f * 7K,/#F,-[* C![*
_1!:* *

2,#W*S&W*+MG808A**
**

1D5(6'(=*4GG*Q".6(,)(*8GE@GG*;L*.&/D-"**
**

;V* Z(,/#F.,6(* 72F$.,O&[* QL[*
_1!:* *

2,#W*S&W*4JMMGMHH**
**

;(/*X$/#6,#$&"*1#,"',6'* *
**

U$&0+,'*7Z(6.D/()[*2![*_1!:* * 2,#W*S&W*8A88MG8**
**

<+Qa&/*L1*+(,O("#* <F(6-&*X$)F(6*1.$("#$9$.* 2,#P8G4M?G4J*

T&/I(#FI/("(*O/I.&/ * 1$O-,*!/'6$.F * JMA8G*

1&/D%/(*F!2V40X.*#,OO('* !.6&U$&)I)#(-)* 7S(d,6e[* NV[*
!1!: *

2,#W*S&W*!240ZA4AB*

^$#)*,"'*!)),I) * ** **

CI.&5/,)-,*'(#(.#$&"*e$# * L&"a, * L<GB0@8J*

1#(,'I 0;/&*LD.$9(6,)(*!)),I*1I)#(- * T6&-(O, * V4AAG*

U6,'9&6'*T6&#($"*!)),I * U$&0+,' * AGGGGG8*

<B*-C()),O(*-C,.F$"(*e$# * <F(6-&*X$)F(6*1.$("#$9$.* 2,#P!C8@HH*
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GC!

78I8&84(8$ !

BJ! €;(:>!`J>!R+.3>!zJ &aJ>!b+.3>!zJ&HJ>!P:>!YJ>!€;+.3>!aJ>!€;+.3>!bJ>!#->!PJ&%J>!€;:>!RJ>!a->!YJ>!P:+.3>!
'J &aJ>!2/!+7J!X"]"]ZJ!$!6.2:5(.-+!(:/1,2+I!+00(4-+/2<!D-/;!+!.2D!4(,(.+*-,:0!(9!6,(1+172!1+/!
(,-3-.J!S+/:,2! 678>!"d] ƒ"dOJ!

"J! b:>![J>!€;+(>!#J>!R: >!YJ>!';2.>!RJ&WJ>!b+.3>!bJ>!#(.3>!€J&HJ>!P:>!RJ>!K+(>!€J&bJ>!K-+.>!oJ&PJ>!`2->!
RJ&RJ>!2/!+7J!X"]"]ZJ!$!.2D!4(,(.+*-,:0!+00(4-+/2<!D-/;!;:5+.!,206-,+/(,=!<-02+02!-.!';-.+J!S+/:,2!
678>!"FQƒ"FCJ!

OJ! €;:>!SJ>!€;+.3>!AJ>!b+.3>!bJ>!a->!zJ>!R+.3>!YJ>!#(.3>!oJ>!€;+(>!zJ>!P:+.3>!YJ>!#;->!bJ>!a:>!%J>!2/!+7J!
X"]"]ZJ!$!.(*27!4(,(.+*-,:0!9,(5!6+/-2./0!D-/;!6.2:5(.-+!-.!';-.+>!"]BCJ!SJ!V.37J!oJ!W2<J! 9:; >!
d"d ƒdOOJ!

GJ! a:>!%J>!€;+(>!zJ>!a->!oJ>!S-:>!`J>!R+.3>!YJ>!b:>!PJ>!b+.3>!bJ>!#(.3>!PJ>!P:+.3>!YJ>!€;:>!SJ>!2/!+7J!
X"]"]ZJ!H2.(5-4!4;+,+4/2,-0+/-(.!+.<!26-<25-(7(3=!(9!"]BC!.(*27!4(,(.+*-,:0E!-567-4+/-(.0!9(,!
*-,:0!(,-3-.0!+.<!,2426/(,!1-.<-.3J!a+.42/! 986>!QFQƒQdGJ!

QJ! b:>!$J>!`2.3>!RJ>!P:+.3>!YJ>!A-.3>!zJ>!b+.3>!zJ>!S-:>!`J>!W2.3>!oJ>!€;:>!€J>!€;+.3>!€J>!b+.3>!oJ>!2/!
+7J!X"]"]ZJ!H2.(52!'(56(0-/-(.!+.<!A-*2,32.42!(9!/;2!S(*27!'(,(.+*-,:0!X"]BC &.'()Z!
?,-3-.+/-.3!-.!';-.+J!'277!P(0/!W-4,(12! ;7 >!O"QƒO"^J!

FJ! P:+.3>!'J>!b+.3>!RJ>!a->!zJ>!%2.>!aJ>!€;+(>!oJ>!P:>!RJ>!€;+.3>!aJ>![+.>!HJ>!z:>!oJ>!H:>!zJ>!2/!+7J!
X"]"]ZJ!'7-.-4+7!92+/:,20!(9!6+/-2./0!-.924/2<!D-/;!"]BC!.(*27!4(,(.+*-,:0!-.!b:;+.>!';-.+J!a+.42/!
986>!GCdƒQ]FJ!

dJ! #+12,->!$J>!H:7=+2*+>!$J$J>!Y,:1+4;2,>!oJaJ>!S2D5+,I>!`J$J>!+.<!H(,1+72.=+>!$JVJ!X"]B^ZJ!$!
67+.+,-+.!.-<(*-,:0!286+.<0!/;2!7-5-/0!(9!%S$!32.(52!0-U2J!`a(#!`+/;(3J! <=>!2B]]dOBGJ!

^J! V-32.>!WJ!X"]]"ZJ!V,,(,!4+/+0/,(6;2!+.<!+./-*-,+7!0/,+/23=J!`,(4J!S+/7J!$4+<J!#4-J!nJ!#J!$J!88>!
BOOdGƒBOOdFJ!

CJ! W-.0I+-+>!VJ>!P2,/U-3>!KJ>!H(,1+72.=+>!$JVJ>!'+56+.+44->!)J>!'+51-77+:>!'J>!'+.+,<>!YJ>!+.<!
€-21:;,>!oJ!X"]]FZJ!A-04(*2,=!(9!+.!%S$!*-,:0!Ow&̂Qp!28(,-1(. :472+02!/;+/!-0!4,-/-4+77=!-.*(7*2<!-.!
4(,(.+*-,:0!%S$!0=./;20-0J!`,(4J!S+/7J!$4+<J!#4-J!nJ!#J!$J!<>9>!QB] ƒ̂QBBOJ!

B]J! Y:77>!oJoJ>!#+.M:‰.>!%J>!+.<!b-7I2>!'J?J!X"]]dZJ!K;2(,=!(9!72/;+7!5:/+32.20-0!9(,!*-,:020J!oJ!)-,(7J!
:< >!"CO]ƒ"COCJ!

BBJ! V4I2,72>!aJAJ>!a:>!zJ>!#62,,=>!#JWJ>!';(->!aJ>!+.<!A2.-0(.>!WJ%J!X"]]dZJ!P-3;!9-<27-/=!(9!5:,-.2!
;26+/-/-0!*-,:0!,267-4+/-(.!-0!<24,2+02<!-.!.06BG!28(,-1(.:472+02!5:/+./0J!oJ!)-,(7J! :< >!B"BOQƒ
B"BGGJ!

B"J! S3+>!`JKJ>!`+,L:2/>!WJ!<27!'J>!a+:12,>!'J>!`+,-<+>!WJ>!S+120;-5+>!KJ>!R:>![J>!K;:=>!SJKJ>!@.(:2>!#J>!
@/(>!KJ>!?I+5(/(>!mJ>!2/!+7J!X"]BBZJ!A-04(*2,=!(9!/;2!9-,0/!-.024/!.-<(*-,:0>!+!5-00-.3!2*(7:/-(.+,=!7-.I!
-.!/;2!252,32.42!(9!/;2!7+,320/!%S$!*-,:0!32.(520J!`a(#!`+/;(3J! 7>!2B]]""BQJ!

BOJ! W(2772,>!SJPJ>!#;->!mJ>!A25-,>!ŠJ>!Y27-4+>!'J>!Y+.2,M22>!#J>!R-.>!aJ>!A:,922>!'J>!$5+,(>!%JVJ>!+.<!
$-;+,+>!PJ!X"]""ZJ!#/,:4/:,2!+.<!<=.+5-40!(9!#$%# &'() &"!6,((9,2+< -.3!28(,-1(.:472+02!V8(SJ!
`,(4J!S+/7J!$4+<J!#4-J!nJ!#J!$J!<<8J!B]JB]dOT6.+0J"B]FOdCBBCJ!

BGJ! *+.!A(,6>!aJ>!%-4;+,<>!AJ>!K+.>!'J'J#J>!#;+D>!aJ`J>!$45+.>!WJ>!+.<!Y+77(:8>![J!X"]"]ZJ!S(!
2*-<2.42!9(,!-.4,2+02<!/,+.05-00-1-7-/=!9,(5!,24:,,2./!5:/+/-(.0!-.!#$%# &'() &"J!S+/:,2!
'(55:.-4+/-(.0! <<J!B]JB]O^T0GBGFd&]"] &BC^B &̂" J!
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Q]!

BQJ! ?//(>!#J`J>!A+=>!KJ>!$,-.(>!oJ>!'(7-M.>!'J>!A:0;(99>!oJ>!a->!WJ>!W24;+->!#J>!)+.!A(5027++,>!HJ>!b:>!oJ>!
V+,.>!AJoJAJ>!2/!+7J!X"]"BZJ!K;2!(,-3-.0!+.<!6(/2./-+7!9:/:,2!(9!#$%#&'() &"!*+,-+./0!(9!4(.42,.!-.!
/;2!2 *(7*-.3!'?)@A &BC!6+.<25-4J!':,,J!Y-(7J!9<>!%CBƒ̂%C"CJ!

BFJ! P+,*2=>!bJKJ>!'+,+1277->!$JWJ>!o+4I0(.>!YJ>!H:6/+>!%JmJ>!K;(50(.>!VJ'J>!P+,,-0(.>!VJWJ>!a:<<2.>!
'J>!%22*2>!%J>!%+51+:/>!$J>!'?)@A&BC!H2.(5-40!nm!X'?H &nmZ!'(.0(,/-:5>!2/!+7J!X"]"BZJ!#$%# &
'() &"!*+,-+./0>!06-I2!5:/+/-(.0!+.<!-55:.2!204+62J!S+/J!%2*J!W-4,(1-(7 J!<8>!G]CƒG"GJ!

BdJ! )+0-7+,(:>!WJ>!$7+4;-(/-0>!SJ>!H+,29+7+I->!oJ>!Y27(:I+0>!$J>!+.<!`+*7-<-0>!`J!X"]"BZJ!`(6:7+/-(.!
H2.(5-40!@.0-3;/0!-./(!/;2![-,0/!b+*2!(9!'?)@A &BCJ!a-92!<<J!B]JOOC]T7-92BB]"]B"CJ!

B^J! P-77>!)J>!A:!`7200-0>!aJ>!`2+4(4I>!KJ`J>!$33+,D+7>!AJ>!'(7L:;(:.>!%J>!'+,+1277->!$JWJ>!V77+1=>!SJ>!
H+77+3;2,>!VJ>!H,(*20>!SJ>!o+4I0(.>!YJ>!2/!+7J!X"]""ZJ!K;2!(,-3-.0!+.<!5(724:7+,!2*(7:/-(.!(9!#$%#&
'() &"!7-.2+32!YJBJBJd!-.!/;2!nmJ!1-(%8-*>!"]""J]OJ]^JG^BF]CJ!B]JBB]BT"]""J]OJ]^JG^BF]CJ!

BCJ! m(,12,>!YJ>![-04;2,>!bJWJ>!H.+.+I+,+.>!#J>!R((.>!PJ>!K;2-72,>!oJ>!$19+7/2,2,>!bJ>!P2.3+,/.2,>!SJ>!
H-(,3->!VJVJ>!Y;+//+4;+,=+>!KJ>![(72=>!YJ>!2/!+7J!X"]"]ZJ!K,+4I-.3!';+.320!-.!#$%#&'() &"!#6-I2E!
V*-<2.42!/; +/!AFBGH!@.4,2+020!@.924/-*-/=!(9!/;2!'?)@A&BC!)-,:0J!'277!<:; >!^B"ƒ^"dJ2BCJ!

"]J ! R:,I(*2/0I-=>!aJ>!b+.3>!zJ>!`+04+7>!mJVJ>!K(5I-.0&K-.4;>!'J>!S=+7-72>!KJ`J>!b+.3>!RJ>!Y+:5>!$J>!
A-2;7>!bJVJ>!A+:6;-.>!$J>!'+,1(.2>!'J>!2/!+7J!X"]"]ZJ!#/,:4/:,+7!+.<![ :.4/-(.+7!$.+7=0-0!(9!/;2!
AFBGH!#$%#&'() &"!#6-I2!`,(/2-.!)+,-+./J!'277! <:9 >!dOCƒdQBJ2^J!

"BJ! )(7U>!VJ>!P-77>!)J>!W4',(.2>!oJKJ>!`,-42>!$J>!o(,32.02.>!AJ>!?wK((72>!‹J>!#(:/;3+/2>!oJ>!o(;.0(.>!%J>!
o+4I0(.>!YJ>!S+04-52./(>![J[J>!2/!+7J!X"]"BZJ!V*+7:+/-.3!/;2!V9924/0!(9!#$%#&'() &"!#6-I2!W:/+/-(.!
AFBGH!(.!K,+.05-00-1-7-/=!+.<!`+/;(32.-4-/=J!'277! <:= >!FGƒdQJ2BBJ!

""J ! P(:>!RJoJ>!';-1+>!#J>!P+795+..>!`J>!V;,2>!'J>!m:,(<+>!WJ>!A-..(.>!mJPJ>!O,<>!a2-0/>!#J%J>!#4;Œ92,>!
$J>!S+I+M-5+>!SJ>!K+I+;+0;->!mJ>!2/!+7J!X"]"]ZJ!#$%#&'() &"!AFBGH!*+,-+./!28;-1-/0!299-4-2./!
,267-4+/-(.!28!*-*(!+.<!/,+.05-00-(.!-.!*-*(J!#4-2.42! 97>>!BGFGƒBGF^J!

"OJ! `7+./2>!oJ$J>!a-:>!RJ>!a-:>!oJ>!z-+>!PJ>!o(;.0(.>!YJ$J>!a(I:3+5+32>!mJHJ>!€;+.3>!zJ>!W:,:+/(>!$JVJ>!
€(:>!oJ>![(./20 &H+,9-+0>!'J%J>!2/!+7J!X"]"BZJ!#6-I2!5:/+/-(.!AFBGH!+7/2,0!#$%# &'() &"!9-/.200J!
S+/:,2! 68; >!BBFƒB"BJ!

"GJ! €;(:>!YJ>!K;+(>!KJKJSJ>!P(995+..>!AJ>!K+<<2(>!$J>!V12,/>!SJ>!a+1,(:00++>![J>!`(;75+..>!$J>!m-.3>!
oJ>!#/2-.2,>!#J>!m277=>!oJSJ>!2/!+7J!X"]"BZJ!#$%#&'() &"!06-I2!AFBGH!4;+.32!2 .;+.420!,267-4+/-(.!
+.<!/,+.05-00-(.J!S+/:,2! 68; >!B""ƒB"dJ!

"QJ! €;+.3>!aJ>!o+4I0(.>!'JYJ>!W(:>!PJ>!?M;+>!$J>!`2.3>!PJ>!N:-.7+.>!YJAJ>!%+.3+,+M+.>!VJ#J>!`+.>!$J>!
)+.<2,;2-<2.>!$J>!#:/;+,>!WJ#J>!2/!+7J!X"]"]ZJ!#$%#&'() &"!06-I2 &6,( /2-.!AFBGH!5:/+/-(.!
-.4,2+020!*-,-(.!06-I2!<2.0-/=!+.<!-.924/-*-/=J!S+/J!'(55:.J! <<>!F]BOJ!

"FJ! )(7U>!VJ>!W-0;,+>!#J>!';+.<>!WJ>!Y+,,2//>!oJ'J>!o(;.0(.>!%J>!H2-<2712,3>!aJ>!P-.072=>!bJ%J>!a+=<(.>!
AJoJ>!A+1,2,+>!HJ>!?wK((72>!‹J>!2/!+7J!X"]"BZJ!$00200-.3!/,+.05-00-1-7-/=!(9!#$%#&'() &"!7-.2+32!
YJBJBJd!-.!V.37+.<J!S+/:,2!689>!"FFƒ"FCJ!

"dJ! K23+77=>!PJ>!b-7I-.0(.>!VJ>!H-(*+.2//->!WJ>!@,+.U+<2;>!$J>![(.024+>!)J>!H-+.<;+,->!oJ>!A((7+1;>!AJ>!
`-77+=>!#J>!#+.>!VJoJ>!W0(5->!SJ>!2/!+7J!X"]"BZJ!A2/24/-(.!(9!+!#$%#&'() &"!*+,-+./!(9!4(.42,.!-.!
#(:/;!$9,-4+J!S+/:,2! 68; >!GOƒ̂GGOJ!

"^J! [+,-+>!SJ%J>!W277+.>!KJ$J>!b;-//+I2,>!'J>!'7+,(>!@JWJ>!'+.<-<(>!AJ!<+!#J>!W-0;,+>!#J>!',-06-5>!WJ$JVJ>!
#+720>![J'J#J>!P+D,=7:I>!@J>!W4',(.2>!oJKJ>!2/!+7J!X"]"BZJ!H2.(5-40!+.<!26-<25-(7(3=!(9!/;2!`JB!
#$%# &'() &"!7-.2+32!-.!W+.+:0>!Y,+U-7J!#4-2.42!97; >!^BQƒ^"BJ!
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QB!

"CJ! #(:U+>!bJWJ>!$5(,-5>!WJ%J>!#20/-&'(0/+>!%J>!'(-51,+>!aJAJ>!Y,:.2//->!SJ#J>!K(72<(&K2-82-,+>!AJ$J>!
<2!#(:U+>!HJ[J>!W:,+,(>!#J`J>!`+,-02>!`JaJ>!Y+,1(0+>!`J`J>!2/!+7J!X"]"BZJ!S2:/,+7-0+/-(.!(9!#$%#&
'() &"!7-.2+32!`JB!1=!+./-1(<-20!27-4-/2<!/;,(:3;!.+/:,+7!#$%# &'() &"!-.924/-(.!(,!*+44-.+/-(.!D-/;!
+.!-.+4/-*+/2<!#$%# &'() &"!*+44-.2E!+.!-55:.(7(3- 4+7!0/:<=J!a+.42/!W-4,(12!; >!2Q"dƒ2QOQJ!

O]J! b-152,>!'JmJ>!$=,20>![J>!P2,5+.:0>!KJ>!W+<U-*;+.<-7+>!WJ>!m3+3:<->!`J>!?(0/;:=02.>!YJ>!a+510(.>!
YJVJ>!<2!?7-*2-,+>!KJ>!)2,52:72.>!WJ>!*+.!<2,!Y2,3>!mJ>!2/!+7J!X"]"BZJ!#$%#&'() &"!Q]BRJ)"!
204+620!.2:/,+7-U+/-(.!1=!#(:/;!$9,-4+.!'?)@A &BC!<(.(,!67+05+J!S+/J!W2<J!;7 >!F""ƒF"QJ!

OBJ! '272>!#J>!H+U=>!@J>!o+4I0(.>!aJ>!PD+>!#J&PJ>!K23+77=>!PJ>!a:0/-3>!HJ>!H-+.<;+,->!oJ>!`-77+=>!#J>!
b-7I-.0(.>!VJ>!S+-<((>!RJ>!2/!+7J!X"]"BZJ!V04+62!(9!#$%#&'() &"!Q]BRJ)"!9,(5!.2:/,+7-U+/-(.!1=!
4(.*+72042./!67+05+J!S+/:,2! 689>!BG"ƒBGFJ!

O"J! b+.3>!`J>!S+-,>!WJ#J>!a-:>!aJ>!@I2/+.->!#J>!a:(>!RJ>!H:(>!RJ>!b+.3>!WJ>!R:>!oJ>!€;+.3>!YJ>!mD(.3>!
`JAJ>!2/!+7J!X"]"BZJ!$./-1(<=!%20-0/+.42!(9!#$%#&'() &"!)+,-+./0!YJBJOQB!+.<!YJBJBJdJ!S+/:,2J!
B]JB]O^T0GBQ^F&]"B &]OOC &̂" J!

OOJ! ?12,52=2,>![J>!o+.I(D-+I>!WJ>!Y+,I+0>!SJ>!#4;+99.2,>!#J[J>!`=72>!oJAJ>!R:,I(*2/0I-=>!aJ>!Y(00(>!WJ>!
`+,I>!AJoJ>!Y+1+<->!WJ>!W+4@..-0>!YJaJ>!2/!+7J!X"]""ZJ!$.+7=0-0!(9!FJG!5-77-(.!#$%#&'() &"!32.(520!
-<2./-9-20!5:/+/-(.0!+00(4-+/2<!D-/;!9-/.200J!#4-2.42>!+15B"]^J !

OGJ! A;+,>!WJ#J>!W+,D+7>!%J>!)0>!%J>!`(..:0+5=>!mJ>!o(77=>!YJ>!Y;(=+,>!%J'J>!#+,<+.+>!)J>!S+:0;-.>!#J>!
%(6;-.+>!WJ>!W277+.>!KJ$J>!2/!+7J!X"]"BZJ!H2.(5-4!4;+,+4/2,-U+/-(.!+.<!26-<25-(7(3=!(9!+.!
252,3-.3!#$%# &'() &"!*+,-+./!-.!A27;->!@.<-+J!#4-2.42!97=>!CCQƒCCCJ!

OQJ! V77-(//>!`J>!P+D>!AJ>!b+.3>!PJ>!V+720>!?J>!b+7/2,0>!'JVJ>!$-.07-2>!mJVJ'J>!$/4;-0(.>!'J>![,(./2,,2>!'J>!
A-3372>!`JoJ>!`+32>!$JoJ>!2/!+7J!X"]"BZJ!V86(.2./-+7!3,(D/;>!;-3;!6,2*+72.42!(9!#$%# &'() &">!+.<!
*+44-.2!29924/-*2.200!+00(4-+/2<!D-/;!/;2!A27/+!*+,-+./J!#4-2.42!97=>!2+17CQQBJ!

OFJ! V+720>!?J>!`+32>!$JoJ>!<2!?7-*2-,+!W+,/-.0>!aJ>!b+.3>!PJ>!Y(<-.-2,>!YJ>!P+D>!AJ>!o(..2,1=>!oJ>!
$/4;-0(.>!'J >!$0;1=>!AJ>!Y+,47+=>!bJ>!2/!+7J!X"]"BZJ!#$%#&'() &"!7-.2+32!<=.+5-40!-.!V.37+.<!9,(5!
#26/2512,!/(!S(*2512,!"]"BE!;-3;!<-*2,0-/=!(9!A27/+!0:1 &7-.2+320!+.<!-.4,2+02<!/,+.05-00-1-7-/=!
(9!$RJGJ"J!1-(%8-*J!B]JBB]BT"]"BJB"JBdJ"B"FdC"QJ!

OdJ! )-+.+>!%J>!W(=(>!#J>!$5(+I(>!AJHJ>!K23+77=>!PJ>!#4;2262,0>!'J>!$7/;+:0>!'JaJ>!$.=+.2M->!nJoJ>!
Y20/2,>!`J$J>!Y(.->!WJ[J>!';+.<>!WJ>!2/!+7J!X"]""ZJ!%+6-<!26-<25-4!286+.0-(.!(9!/;2!#$%# &'() &"!
?5-4,(.!*+,-+./!-.!0(:/;2,.!$9,-4+J!S+/:,2! ?>9>!FdCƒF^FJ!

O^J! Y,-/(>!$J[J>!#252.(*+>!VJ>!A:<+0>!HJ>!P+0072,>!HJbJ>!m+7-.-4;>!'J'J>!m,+252,>!WJnJHJ>!P(>!oJ>!
K23+77=>!PJ>!H-/;-.M->!HJ>!$3(/->!'JSJ>!2/!+7J!X"]""ZJ!H7(1+7!<-06+,-/-20!-.!#$%#&'() &"!32.(5-4!
0:,*2-77+.42J!S+/J!'(55:.J! <9>!d]]OJ!

OCJ! a25-2:8>!oJVJ>!+.<!a:1+.>!oJ!X"]"BZJ!'(.0:7/-.3!/;2!?,+472!(9!';,(.-4!#$%# &'() &"!@.924/-(.J!oJ!
@.924/J!A-0J!B]JB]COT-.9<-0TM-+1F"OJ!

G]J! H,Œ9>!KJ>!Y277(>!HJ>!)2.+0>!KJWJWJ>!`2,2-,+>!VJ'J>!`+-8•(>!$J'JAJ>!$66(7-.+,-(>!aJ%J>!a(620>!%J#J>!
W2.<(.Ž+>!$J'JAJ[J>!<+!%(4;+>!$J#JYJ>!W(//+>![J'J>!2/!+7J!X"]"BZJ!@<2./-9-4+/-(.!(9!+!.(*27!#$%#&
'() &"!`JB!0:1 &7-.2+32!-.!Y,+U-7!6,(*-<20!.2D!-.0-3;/0!+1(:/!/;2!524;+.-050!(9!252,32.42!(9!
*+,-+./0!(9!4(.42,.J!)-,:0!V*(7! 7>!*2+1]CBJ!

GBJ! W+.<(7(>!oJ>!W029:7+>!oJ>!P2.,-(.>!WJRJ%J>!Y,(D.>!'J>!W(=(>!YJ>!#+5(.>!$J>!W(=(&HD2/2>!KJ>!
W+I;+<(>!€J>!$=,20>![J>!W(/7(:>!KJ>!2/!+7J!X"]"BZJ!#$%#&'() &"!286(0:,2!-.!W+7+D-+.!17((<!<(.(,0E!
+.!+.+7=0-0!(9!02,(6,2*+72.42!+.<!*+,-+./!<=.+5-40!12/D22. !o+.:+,=!"]"]!+.<!o:7=!"]"BJ!YW'!
W2<J!<8>!O]OJ!
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Q"!

G"J! <2!?7-*2-,+>!KJ>!a:/:4:/+>!#J>!SI2.3+0(.3>!oJ>!W(,+-0>!oJ>!`+-8•(>!oJ`J>!S2/(>!€J>!$9(.0(>!`J>!
W-,+.<+>!oJ>!A+*-<>!mJ>!@.37•0>!aJ>!2/!+7J!X"]"BZJ!$!.(*27!*+,-+./!(9!-./2,20/!(9!#$%#&'() &"!D-/;!
5:7/-672!06-I2!5:/+/-(.0!<2/24/2<!/;,(:3;!/,+*27!0:,*2-77+.42!- .!$9,-4+J!1-(%8-*J!
B]JBB]BT"]"BJ]OJO]J"B"QGO"OJ!

GOJ! W:..-.I>!YJYJ?J>!?:<2!W:..-.I>!YJYJ>!#-II25+>!%J#J>!S-2:D2.;:-M02>!AJ[J>!W(72.++,>!%JoJ>!
W:.32,>!VJ>!W(72.I+56>!%J>!*+.!<2,!#62I>!$J>!K(705+>!`J>!%-2/*27<>!$J>!2/!+7J!X"]"BZJ!K,+.05-00-(.!
(9!#$%#&'() &"!(.!5-.I!9+,50!12/D22.!;:5+.0!+.<!5-.I!+.<!1+4I!/(!;:5+.0J!#4-2.42! 97<>!
Bd"ƒBddJ!B]JBB"FT04-2.42J+12QC]BJ!

GGJ! P+552,>!$J#J>!N:++<2>!WJaJ>!%+05:002.>!KJYJ>![(.+32,>!oJ>!%+05:002.>!WJ>!W:.<1M2,3>!mJ>!
a(;02>!aJ>!#/,+.<1=3++,<>!YJ>!o•,32.02.>!'J#J>!$79+,(&S‘’2U>!$J>!2/!+7J!X"]"BZJ!#$%#&'() &"!
K,+.05-00-(.!12/D22.! W-.I!XS2(*-0(.!*-0(.Z!+.<!P:5+.0>!A2.5+,IJ!V52,3J!@.924/J!A-0J! ;7 >!QGdƒ
QQBJ!

GQJ! P+72>!)JaJ>!A2..-0>!`JWJ>!W4Y,-<2>!AJ#J>!S(7/-.3>!oJWJ>!W+<<2.>!'J>!P:2=>!AJ>!V;,7-4;>!WJ>!H,-202,>!
oJ>!b-.0/(.>!oJ>!a(51+,<->!AJ>!2/!+7J!X"]""ZJ!#$%#&'() &"!-.924/-(.!- .!9,22&,+.3-.3!D;-/2 &/+-72<!<22,J!
S+/:,2! ?>; >!G^BƒG^FJ!

GFJ! R2.>!PJ&aJ>!#-/>!KJPJ'J>!Y,+4I5+.>!'JoJ>!';:I>!#J#JRJ>!H:>!PJ>!K+5>!mJbJ#J>!a+D>!`JRJKJ>!a2:.3>!
HJWJ>!`2-,-0>!WJ>!`((.>!aJaJWJ>!2/!+7J!X"]""ZJ!K,+.05-00-(.!(9!#$%#&'() &"!<27/+!*+,-+./!X$RJB"dZ!
9,(5!62/!;+50/2,0!/(!;:5+.0>!72+<-.3!/(!(.D+,<!;:5+. &/( &;:5+.!/,+.05-00-(.E!+!4+02!0/:<=J!
a+.42/! 988>!B]d]ƒB]d^J!

GdJ! `-4I2,-.3>!YJ>!a:.3>!?J>!W+3:-,2>![J>!m,:4UI-2D-4U>!`J>!m(/D+>!oJAJ>!Y:4;+.+.>!KJ>!H+3.-2,>!WJ>!
H:/;,-2>!oJaJ>!o+,<-.2>!'JWJ>!W+,4;+.<&$:0/-.>!$J>!2/!+7J!X"]""ZJ!A-*2,32./!#$%# &'() &"!*+,-+./!
252,320!-.!D;-/2 &/+-72<!<22,!D-/;!<22,&/( &;:5+.!/,+.05-00-(.J!S+/!W-4,(1-(7! 7>!"]BBƒ"]"GJ !

G^J! ';(->!YJ>!';(:<;+,=>!WJ'J>!%23+.>!oJ>!#6+,I0>!oJ$J>!`+<2,+>!%J[J>!N-:>!zJ>!#(7(5(.>!@JPJ>!m:(>!PJ&
PJ>!Y(:4+:>!oJ>!Y(D5+.>!mJ>!2/!+7J!X"]"]ZJ!`2,0-0/2.42!+.<!V*(7:/-(.!(9!#$%# &'() &"!-.!+.!
@55:.(4(56,(5-02<!P(0/J!SJ!V.37J!oJ!W2<J! 9:9 >!""CBƒ""COJ!

GCJ! $*+.U+/(>!)J$J>!W+/0(.>!WJoJ>!#2-92,/>!#JSJ>!`,=42>!%J>!b-77-+50(.>!YJSJ>!$.U-4I>!#JaJ>!Y+,1-+.>!mJ>!
o:<0(.>!#JAJ>![-04;2,>!VJ%J>!W+,/2.0>!'J>!2/!+7J!X"]"]ZJ!'+02!#/:<=E!`,(7(.32<!@.924/-(:0!#$%# &
'() &"!#;2<<-.3!9,(5!+.!$0=56/(5+/-4!@55:.(4(56,(5-02<!@.<-*-<:+7!D-/;!'+.42,J!'277! <:9 >!
BC]BƒBCB"J2CJ!

Q]J! m256>!#J$J>!'(77-2,>!AJ$J>!A+/-,>!%J`J>![2,,2-,+>!@J$JKJWJ>!H+=2<>!#J>!o+;:.>!$J>!P(05-77(>!WJ>!%220&
#62+,>!'J>!W74(4;(*+>!`J>!a:51>!@JnJ>!2/!+7J!X"]"BZJ!#$%#&'() &" !2*(7:/-(.!<:,-.3!/,2+/52./!(9!
4;,(.-4!-.924/-(.J!S+/:,2! 68; >!"ddƒ"^"J !

QBJ! S:002.17+//>!)J>!%(<2,>!$JVJ>!A+0>!#J>!<2!b-/>!VJ>!R(:.>!oJ&PJ>!Y+.+I-0>!#J>!W:0;23-+.>!$J>!
W2<2,(0>!'J>!b+.3>!bJ>!';:.3>!WJ>!2/!+7J!X"]""ZJ!R2+,7(.3!'?)@A &BC!@.924/-(.!%2*2+70!b-/;-. &
P(0/!V*(7:/-(.!(9!#$%# &'() &"!-.!+!`+/-2./!b-/;!Y &'277!A2672/-(.J!oJ!@.924/J!A-0J!;;6 >!BBBƒ̂BB"OJ!

Q"J! '272>!#J>!m+,-5>![J>!a:0/-3>!HJ>!#+.>!oJVJ>!P2,5+.:0>!KJ>!K23+77=>!PJ>!#.=5+.>!oJ>!W(=(&HD2/2>!KJ>!
b-7I-.0(.>!VJ>!Y2,.0/2-.>!WJ>!2/!+7J!X"]""ZJ!#$%# &'() &"!6,(7(.32<!-.924/-(.!<:,-.3!+<*+.42<!P@)!
<-02+02!2*(7*20!28/2.0-*2!-55:.2!204+62J!'277!P(0/!W-4,(12! 9>>!BQGƒBF"J2QJ!

QOJ! H+.<;->!#J>!m72-.>!oJ>!%(12,/0(.>!$JoJ>!`2’+&P2,.‰.<2U>!WJ$J>!a-.>!WJoJ>!%(=4;(:<;:,=>!`J>!a:>!`J>!
[ (:,.-2,>!oJ>![2,3:0(.>!AJ>!W(;+52<!Y+I;+0;>!#J$J>!2/!+7J!X"]""ZJ!A2!.(*(!252,32.42!(9!+!
,25<20-*-,!,20-0/+.42!5:/+/-(.!<:,-.3!/,2+/52./!(9!62,0-0/2./!#$%# &'() &"!-.924/-(.!-.!+.!
-55:.(4(56,(5-02<!6+/-2./E!+!4+02!,26(,/J!S+/:,2!'(55:.-4+/-(.0! <9J!B]JB]O^T0GBGFd&]"" &
"CB]G&=J!
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QO!

QGJ! W+6(.3+>!KJHJ>!o299,-20>!WJ>!K23+77=>!PJ>!#:/;2,7+.<>!$JAJ>!b-7I-.0(.>!VJ>!a2002770>!%J>!W0(5->!SJ>!
*+.!€=7>!HJ>!<2!?7-*2-,+>!KJ>!+.<!`,2-02,>!bJ!X"]""ZJ!`2,0-0/2./!#$%#&'() &"!@.924/-(.!D-/;!
$44:5:7+/-(.!(9!W:/+/-(.0!-.!+!`+/-2./!D-/;!`((,7=!'(./,(772<!P@)!@.924/-(.J! B]J"BOCT00,.JG]BGGCCJ!

QQJ! b2-3+.3>!#J>![:4;0>!oJ>!€-552,>!HJ>!#4;.269>!AJ>!m2,.>!aJ>!Y22,>!oJ>!a:82.1:,32,>!PJ>!$.I2,;(7<>!
oJ>![+74(.2>!)J>!m255-.3>!oJ>!2/!+7J!X"]"BZJ!b-/;-.&;(0/!2*(7:/-(.! (9!#$%#&'() &"!-.!+.!
-55:.(0:66,2002<!'?)@A &BC!6+/-2./!+0!+!0(:,42!(9!-55:.2!204+62!*+,-+./0J!S+/J!'(55:.J! <; >!
FG]QJ!

QFJ! ';+3:U+>!'J>!P+;.>!$JWJ>!`2/,(.2>!WJVJ>!€;(:>!#J>![2,3:0(.>!AJ>!Y,21+.>!WJ@J>!`;+5>!mJ>!`2’+&
P2,.‰.<2U>!WJ$J>!'+0/+7<->!'J>!P-77>!)J>!2/!+7J!X"]""ZJ!$44272,+/2<!#$%#&'() &"!-./,+;(0/!2*(7:/-(.!
72+<-.3!/(!<-0/-.4/!32.(/=620!<:,-.3!4;,(.-4!-.924/-(.J!52<%8-*J! B]JBB]BT"]""J]FJ"CJ"""dF^F^ J!

QdJ! Y,+:.>!mJWJ>!W(,2.(>!HJmJ>!b+3.2,>!'J>!$44(7+>!WJ$J>!%2;,+:2,>!bJWJ>!Y+I2,>!AJ$J>!m(2772>!mJ>!
?w'(..(,>!AJPJ>!Y2<9(,<>!KJ>![,-2<,-4;>!KJ'J>!2/!+7J!X"]"BZJ!$4:/2!#$%#&'() &"!-.924/-(.0!;+,1(,!
7-5-/2<!D-/;-.&;(0/!<-*2,0-/=!+.<!/,+.05-/!*-+!/-3;/!/,+.05-00-(.!1(//72.24I0J!`a?#!`+/;(32.0! <7>!
2B]]C^GCJ!B]JBOdBTM(:,.+7J66+/JB]]C^GCJ!

Q^J! a=/;3(2>!mJ$J>!P+77>!WJ>![2,,2//->!aJ>!<2!'20+,2>!WJ>!W+4@./=,2&'(4I2//>!HJ>!K,2120>!$J>!$.<2,00(.>!
WJ>!?/24I(>!SJ>!b-02>!VJaJ>!W((,2>!SJ>!2/!+7J!X"]"BZJ!#$%#&'() &"!D-/;-. &;(0/!<-*2,0-/=!+.<!
/,+.05-00-(.J!#4-2.42! 97; J!B]JBB"FT04-2.42J+13]^"BJ!

QCJ! o+4I0(.>!YJ>!Y(.->!WJ[J>!Y:77>!WJoJ>!'(772,+.>!$J>!'(7L:;(:.>!%JWJ>!A+,1=>!$J'J>!P+7<2.1=>!#J>!P-77>!
)J>!a:4+4->!$J>!W4',(.2>!oJKJ>!2/!+7J!X"]"BZJ!H2.2,+/-(.!+.<!/,+.05-00-(.!(9!-./2,7-.2+32!
,24(51-.+./0!-.!/;2!#$%# &'() &"!6+.<25-4J!'277! <:= >!QBdCƒQB^^J2^J!

F]J! A(.3>!zJ>!H(7<0D+-.>!PJ>!`2.,-42&%+.<+7>!%J>!#;+D7->!HJKJ>!`,-.42>!KJ>!b-77-+50(.>!WJmJ>!%+.<72>!
SJ>!o(.20>!YJ>!#+73:2,(>![JoJ>!K,22>!oJ$J>!2/!+7J!X"]"BZJ!%+6-<!02724/-(.!(9!`O"Oa!-.!/;2!#$%#&'() &
"!6(7=52,+02!XS#`B"Z!-.!;:5+.0!+.<!.(. &;:5+.!6,-5+/2!5(<270! +.<!4(.92,0!+!7+,32!67+L:2!
6;2.(/=62J!1-(%8-*>!"]"BJB"J"OJGdG]O]J!B]JBB]BT"]"BJB"J"OJGdG]O]J!

FBJ! ';(:<;+,=>!WJ'J>!',+-.>!'J%J>!N-:>!zJ>!P+.+32>!bJ>!+.<!a->!oJ€J!X"]"BZJ!#$%#&'() &"!#2L:2.42!
';+,+4/2,-0/-40!(9!'?)@A &BC!`2,0-0/2.42!+.<!%2-.924/-(.J!'7-.J!@.924/J!A-0J!B]JB]COT4-<T4-+1O^]J!

F"J! %+51+:/>!$J>!P(7520>!VJ'J>!?wK((72>!‹J>!P-77>!)J>!W4',(.2>!oJKJ>!%:-0>!'J>!<:!`7200-0>!aJ>!+.<!
`=1:0>!?JHJ!X"]"]ZJ!$!<=.+5-4!.(52.47+/:,2!6,(6(0+7!9(,!#$%# &'() &"!7-.2+320!/(!+00-0/!
32.(5-4!26-<25-(7(3=J!S+/!W-4,(1-(7J!B]JB]O^T0GBQFG&]"] &]dd] &QJ!

FOJ! KU(:>!`JaJ>!K+(>!mJ>!`(.<>!#JaJmJ>!+.<!#;+92,>!%JbJ!X"]""ZJ!'(,(.+*-,:0!%20-0/+.42!A+/+1+02!
X'() &%AYZE!#$%#&'() &"!0:0426/-1-7-/=!/(!5(.(47(.+7!+./-1(<-20>!4(.*+72042./!67+05+>!+.<!
67+05+!9,(5!*+44-.+/2<!62,0(.0J!`a(#!?.2! <7>!2]"FB]GQJ!

FGJ! Y:32512>!AJaJ>!`;+.>!WJ)JKJ>!#02D+.=+.+>!@J>!#25+.<+>!`J>!S+.0:51+>!PJ>!A;++7+>!YJ>!
S+1+<<+>!#J>!?wK((72>!‹JSJ>!%+51+:/>!$J>!m+7221:>!`J>!2/!+7J!X"]"BZJ!V52,32.42!+.<!06,2+<!(9!+!
#$%# &'() &"!7-.2+32!$!*+,-+./!X$J"OJBZ!D-/;!+7/2,2<!06-I2!6,(/2-.!-.!n3+.<+J!S+/:,2!W-4,(1-(7(3=!
?>!B]CGƒBB]BJ!

FQJ! m+72/+>!KJ>!m2,.>!aJ>!P(.3>!#JaJ>!Ps7U2,>!WJ>!m(4;0>!HJ>!Y22,>!oJ>!#4;.269>!AJ>!#4;D25572>!WJ>!
Y(772.>!SJ>!m(71>!`J>!2/!+7J!X"]""ZJ!$./-1(<=!204+62!+.<!37(1+7!06,2+<!(9!#$%#&'() &"!7-.2+32!
$J"dJ!S+/J!'(55:.J! <9>!BƒBOJ!

FFJ! `-//0>!oJ>!a->!oJ>!`2,,=>!oJmJ>!A:!`(./>!)J>!%-(7+>!SJ>!%(<,-3:2U>!aJ>!a:>!zJ>!m:,;+<2>!'J>!z-2>!zJ>!
'+5:0>!HJ>!2/!+7J!X"]""ZJ!%25<20-*-,!+.<!H#&GGBQ"G!%2/+-.!$./-*-,+7!$4/-*-/=!+3+-.0/!A27/+>!
?5-4,(.>!+.<!?/;2,!V52,32./!#$%# &'() &"!)+,-+./0 J!$./-5-4,(1J!$32./0!';25(/;2,J! ??>!
2]]"""""J !
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QG!

FdJ! z-2>!zJ>!W:,:+/(>!$J>!a(I:3+5+32>!mJHJ>!S+,+=+.+.>!mJ>!€;+.3>!zJ>!€(:>!oJ>!a-:>!oJ>!#4;-.<2D(79>!
'J>!Y(66>!SJVJ>!$3:-7+,>!`J)J>!2/!+7J!X"]"]ZJ!$.!@.924/-(:0!4AS$!'7(.2!(9!#$%#&'() &"J!'277!P(0/!
W-4,(12!;7 >!^GBƒ^G^J2OJ!

F^J! a-:>!RJ>!a-:>!oJ>!o(;.0(.>!YJ$J>!z-+>!PJ>!m:>!€J>!#4;-.<2D(79>!'J>!b-<2.>!#JHJ>!$.>!€J>!b2+*2,>!#J'J>!
W2.+4;2,=>!)JAJ>!2/!+7J!X"]""ZJ!A27/+!06-I2!`F^B%!5:/+/-(.!2.;+.420!#$%# &'() &"!9-/.200!(*2,!
$76;+!*+,-+./J!'277!%26J!98>!BB]^"CJ!

FCJ! a-:>!RJ>!a-:>!oJ>!`7+./2>!mJ#J>!`7+./2>!oJ$J>!z-2>!zJ>!€;+.3>!zJ>!m:>!€J>!$.>!€J>!#4;+,/(.>!AJ>!
#4;-.<2D(79>!'J>!2/!+7J!X"]""ZJ!K;2!SQ]BR!06-I2!0:10/-/:/-(.!2.;+.420!#$%# &'() &"!-.924/-(.!+.<!
/,+.05-00-(.J!S+/:,2! ?>; >!"CGƒ"CCJ!

d]J! a->!bJ>!W((,2>!WJoJ>!)+0-7-2*+>!SJ>!#:->!oJ>!b(.3>!#JmJ>!Y2,.2>!WJ$J>!#(5+0:.<+,+.>!WJ>!#:77-*+.>!
oJaJ>!a:U:,-+3+>!mJ>!H,22.(:3;>!KJ'J>!2/!+7J!X"]]OZJ!$.3-(/2.0-.&4(.*2,/-.3!2.U=52!"!-0!+!9:.4/-(.+7!
,2426/( ,!9(,!/;2!#$%#!4(,(.+*-,:0J!S+/:,2! =;? >!GQ]ƒGQGJ!

dBJ! #4;5-</>![J>!b2-017:5>!RJ>!%:/I(D0I+>!WJ>!`(0/(.>!AJ>!A+#-7*+>!oJ>!€;+.3>![J>!Y2<.+,0I->!VJ>!';(>!
$J>!#4;+292,&Y+1+M2D>!AJoJ>!H+2172,>!'J>!2/!+7J!X"]"BZJ!P-3;!32.2/-4!1+,,-2,!/(!#$%#&'() &"!
6(7=47(.+7!.2:/,+7-U-.3!+./-1(<=!204+62J!S+/:,2J!B]JB]O^T0GBQ^F&]"B &]G]]Q &] J!

d"J! P(995+..>!WJ>!m72-.2&b212,>!PJ>!+.<!`s;75+..>!#J!X"]"]ZJ!$!W:7/-1+0-4!'72+*+32!#-/2!-.!/;2!#6-I2!
`,(/2-.!(9!#$%# &'() &"!@0!V002./-+7!9(,!@.924/-(.!(9!P:5+.!a:.3!'2770J!W(7J!'277!7: >!ddCƒd^GJ2QJ!

dOJ! `2+4(4I>!KJ`J>!H(7<;-77>!AJPJ>!€;(:>!oJ>!Y+-77(.>!aJ>![,-02>!%J>!#D+..>!?J'J>!m:3+/;+0+.>!%J>!`2..>!
%J>!Y,(D.>!oJ'J>!#+.4;2U&A+*-<>!%JRJ>!2/!+7J!X"]"BZJ!K;2!9:,-.!472+*+32!0-/2!-.!/;2!#$%# &'() &"!
06-I2!6,(/2-.!-0!,2L:-,2<!9(,!/,+.05-00-(.!-.!92,,2/0J!S+/!W-4,(1-(7! ?>!^CCƒC]CJ!

dGJ! o(;.0(.>!YJ$J>!z-2>!zJ>!Y+-72=>!$JaJ>!m+7*2,+5>!YJ>!a(I:3+5+32>!mJHJ>!W:,:+/(>!$J>!€(:>!oJ>!€;+.3>!
zJ>!o:27-4;>!KJ>!#5-/;>!oJmJ>!2/!+7J!X"]"BZJ!a(00!(9!9:,-.!472+*+32!0-/2!+//2.:+/20!#$%#&'() &"!
6+/;(32.20-0J!S+/:,2! 68<>!"COƒ"CCJ!B]JB]O^T0GBQ^F&]"B &]O"Od&GJ!

dQJ! €;+.3>!oJ>!'+->!RJ>!z-+(>!KJ>!a:>!oJ>!`2.3>!PJ>!#/2,7-.3>!#JWJ>!b+70;>!%JWJ>!o,>!%-/0&)(77(4;>!#J>!€;:>!
PJ>!b((0 72=>!$JSJ>!2/!+7J!X"]"BZJ!#/,:4/:,+7!-56+4/!(.!#$%#&'() &"!06-I2!6,(/2-.!1=!AFBGH!
0:10/-/:/-(.J!#4-2.42! 97; >!Q"QƒQO]J!

dFJ! b+770>!$J'J>!`+,I>!RJ&oJ>!K(,/(,-4->!WJ$J>!b+77>!$J>!W4H:-,2>!$JKJ>!+.<!)22072,>!AJ!X"]"]ZJ!#/,:4/:,2>!
[:.4/-(.>!+.<!$./-32.-4- /=!(9!/;2!#$%# &'() &"!#6-I2!H7=4(6,(/2-.J!'277! <:< >!"^Bƒ"C"J2FJ!

ddJ! b,+66>!AJ>!b+.3>!SJ>!'(,12//>!mJ#J>!H(7<05-/;>!oJ$J>!P0-2;>!'J&aJ>!$1-(.+>!?J>!H,+;+5>!YJ#J>!+.<!
W4a277+.>!oJ#J!X"]"]ZJ!',=(&VW!0/,:4/:,2!(9!/;2!"]BC &.'()!06-I2!-.!/;2!6,29:0-(.!4 (.9(,5+/-(.J!
#4-2.42! 9?7>!B"F]ƒB"FOJ!

d^J! #;+.3>!oJ>!R2>!HJ>!#;->!mJ>!b+.>!RJ>!a:(>!'J>!$-;+,+>!PJ>!H2.3>!NJ>!$:2,1+4;>!$J>!+.<!a->![J!X"]"]ZJ!
#/,:4/:,+7!1+0-0!(9!,2426/(,!,24(3.-/-(.!1=!#$%# &'() &"J!S+/:,2! 6:< >!""Bƒ""GJ!

dCJ! R+.>!%J>!€;+.3>!RJ>!a->!RJ>!z-+>!aJ>!H:(>!RJ>!+.<!€;(:>!NJ!X"]"]ZJ!#/,:4/:,+7!1+0-0!9(,!/;2!,24(3.-/-(.!
(9!#$%#&'() &"!1=!9:77&72.3/;!;:5+.!$'V"J!#4-2.42! 9?7>!BGGGƒBGG^J!

^] J! K(,/(,-4->!WJ$J>!+.<!)22072,>!AJ!X"]BCZJ!#/,:4/:,+7!-.0-3;/0!-./(!4(,(.+*-,:0!2./,=J!$<*J!)-,:0!%20J!
<>6>!COƒBBFJ!

^BJ! A“+U&#+7-.+0>!WJ$J>!a->!NJ>!VM2527>!WJ>!R:,I(*2/0I-=>!aJ>!a:1+.>!oJ>!#;2.>!mJ>!b+.3>!RJ>!+.<!W:.,(>!
oJYJ!X"]""ZJ!'(.9(,5+/-(.+7!<=.+5-40!+.<!+77(0/2,-4!5(<:7+/-(.!(9!/;2!#$%# &'() &"!06-I2J!V7-92!<<J!
B]JdQQGT2a-92JdQGOOJ!

^"J! €2.3>!'J>!V*+.0>!oJ`J>!m-.3>!KJ>!€;2.3>!RJ&WJ>!?7/U>!VJWJ>!b;27+.>!#J`JoJ>!#+-9>!aJoJ>!`226720>!WJVJ>!
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QQ!

+.<!a-:>!#J&aJ!X"]""ZJ!#$%#&'() &"!06,2+<0!/;,(:3;!4277 &/( &4277!/,+.05-00-(.J!`,(4J!S+/7J!$4+<J!#4-J!
nJ!#J!$J!<<8J!B]JB]dOT6.+0J"BBBG]]BBCJ!

^OJ! `(27D-MI>![JoJ>!m-*-2/>!AJoJ>!b2-.,2-4;>!AJWJ>!+.<!K+.0>!#JoJ!X"]]dZJ!V56-,-4+7!9-/.200!7+.<04+620!
,2*2+7!+44200-172!2*(7:/-(.+,=!6+/;0J!S+/:,2! ==6>!O^OƒO^FJ!

^GJ! %(4;5+.>!SJAJ>!b(79>!RJ@J>![+:,2>!HJ>!W:/U>!`J>!€;+.3>![J>!+.<!m((.-.>!VJ)J!X"]"BZJ!?.3(-.3!37(1+7!
+.<!,23-(.+7!+<+6/-*2!2*(7:/-(.!(9!#$%# &'() &"J!`,(4J!S+/7J!$4+<J!#4-J!nJ!#J!$J!<<: J!
B]JB]dOT6.+0J"B]G"GBBBĴ!

^QJ! Y+,/(.>!WJ@J>!W+4H(D+.>!#J$J>!m:/:U(*>!WJ$J>!A:0;2I>!?J>!Y+,/(.>!HJoJ>!+.<!*+.!<2,!W2,D2>!`J$J!
X"]"BZJ!V9924/0!(9!4(55(.!5:/+/-(.0!-.!/;2!#$%# &'() &"!#6-I2!%YA!+.<!-/0!7-3+.<>!/;2!;:5+.!
$'V"!,2426/(,!(.!1-.<-.3!+99- .-/=!+.<!I-.2/-40J!V7-92!<>J!B]JdQQGT2a-92Jd]FQ^J!

^FJ! ';2.>!%JVJ>!€;+.3>!zJ>!'+02>!oJYJ>!b-.I72,>!VJ#J>!a-:>!RJ>!)+.Y7+,3+.>!aJ$J>!a-:>!oJ>!V,,-4(>!oJWJ>!
z-2>!zJ>!#:,=+<2*+,+>!SJ>!2/!+7J!X"]"BZJ!%20-0/+.42!(9!#$%#&'() &"!*+,-+./0!/(!.2:/,+7-U+/-(.!1=!
5(.(47(.+7 !+.<!02,:5 &<2,-*2<!6(7=47(.+7!+./-1(<-20J!S+/J!W2<J!;7 >!dBdƒd"FJ!

^dJ! a:>!aJ>!';:>!$JbJ &PJ>!€;+.3>!%J%J>!';+.>!bJ&WJ>!@6>!oJAJ>!K0(->!PJ&bJ>!';2.>!aJ &aJ>!'+->!oJ&̀J>!a:.3>!
AJ'J>!K+5>!$J%J>!2/!+7J!X"]"BZJ!K;2!-56+4/!(9!06-I2!SQ]BR!5:/+/-(.!(.!.2:/,+7-U-.3!+4/-*-/=!+.<!
%YA!1-.<-.3!(9!#$%# &'() &"!4(.*+72042./!02,:5J!VY-(W2<-4-.2! 7<>!B]OQGGJ!

^^J! b+.3>!€J>!#4;5-</>![J>!b2-017:5>!RJ>!W:24I04;>![J>!Y+,.20>!'J?J>![-.I-.>!#J>!#4;+292,&Y+1+M2D>!
AJ>!'-6(77+>!WJ>!H+2172,>!'J>!a-212,5+.>!oJ$J>!2/!+7J!X"]"BZJ!5%S$!*+44-.2 &27-4-/2<!+./-1(<-20!/(!
#$%# &'() &"!+.<!4-,4:7+/-.3!*+,-+./0J!S+/:,2! 68; >!FBFƒF""J !

^CJ! H(.3>!aJ@J>!#:4;+,<>!WJ$J>!+.<!Y7((5>!oJAJ!X"]BOZJ!#/+1-7-/=&52<-+/2<!26-0/+0-0!4(.0/,+-.0!/;2!
2*(7:/-(.!(9!+.!-.97:2.U+!6,(/2-.J!V7-92! ; >!2]]FOBJ!

C]J! #+4I/(.>!KJYJ>!+.<!'7+,I>!SJ!X"]BCZJ!'(.*2,32./!2*(7:/-(.!-.!/;2!32.(5-40!2,+E!.2D!-.0-3;/0!+.<!
<-,24/-(.0J!`;-7(0J!K,+.0J!%J!#(4J!a(.<J!Y!Y-(7J!#4-J!97=>!"]BC]B]"J !

CBJ! V04+72,+>!$J>!H(.U+72U&%2-4;2>!$J#J>!$07+5>!#J>!W2.+>!@J>!a+6(,/2>!WJ>!`2+,7>!%JaJ>![(00+/->!$J>!
%+/;.+0-.3;2>!%J>!$70;+55+,=>!PJ>!*+.!<2!H:4;/2>!$J>!2/!+7J!X"]""ZJ!W:/+/-(.0!-.!#$%#&'() &"!
*+,-+./0!(9!4(.42,.!7-.I!/(!-.4,2+02<!06-I2!472+*+32!+.<!*-,:0!/,+.05-00-(.J!'277!P(0/!W-4,(12! 9>>!
OdOƒO^dJ2dJ!

C"J! €;+.3>!oJ>!z-+(>!KJ>!'+->!RJ>!a+*-.2>!'JaJ>!`2.3>!PJ>!€;:>!PJ>!$.+.<>!mJ>!K(.3>!`J>!H+:/+5>!$J>!
W+=2,>!WJaJ>!2/!+7J!X"]"BZJ!W251,+.2!9:0-(.!+.<!-55:.2!2*+0-(.!1=!/; 2!06-I2!6,(/2-.!(9!#$%# &
'() &"!A27/+!*+,-+./J!#4-2.42!97=>!BOQOƒBOF]J!

COJ! '2,://->!HJ>!H:(>!RJ>!a-:>!aJ>!a-:>!aJ>!€;+.3>!€J>!a:(>!RJ>!P:+.3>!RJ>!b+.3>!PJPJ>!P(>!AJAJ>!#;2.3>!
€J>!2/!+7J!X"]""ZJ!',=(&VW!0/,:4/:,2!(9!/;2!#$%# &'() &"!?5-4,(.!06-I2J!'277!% 26J!9: >!BB]G"^J!

CGJ! R2>!HJ>!a-:>!YJ>!+.<!a->![J!X"]""ZJ!',=(&VW!0/,:4/:,2!(9!+!#$%# &'() &"!(5-4,(.!06-I2!6,(/2-.!
24/(<(5+-.J!S+/J!'(55:.J! <9>!B"BGJ!

CQJ! VD-.3>!YJ>!+.<!H,22.>!`J!XBCC^ZJ!Y+02&4+77-.3!(9!+:/(5+/2<!02L:2.42,!/,+420!:0-.3!6;,2<J!@@J!V,,(,!
6,(1+1-7-/-20J!H2.(52!%20J!: >!B^FƒBCGJ!

CFJ! W=0UI+>!AJHJ!XBCCCZJ!@56,(*-.3!1-(02.0(,!+.+7=0-0J!oJ!W(7J!%24(3.-/J!<; >!"dCƒ"^GJ!

CdJ! A+0>!AJmJ>!H(*-.<+.>!%J>!S-I-”&#6-2327>!@J>!m,+552,>![J>!a25I2>!VJ$J>!+.<!W:.,(>!oJYJ!X"]B^ZJ!
A-,24/!)-0:+7-U+/-(.!(9!/;2!'(.9(,5+/-(.+7!A=.+5-40!(9!#-.372!@.97:2.U+!P25+337:/-.- .!K,-52,0J!
'277!<7=>!C"FƒCOdJ2B"J!
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QF!

C^J! V<270/2-.>!$JAJ>!K0:4;-<+>!WJ$J>!$5(<+M>!SJ>!`-.I+,<>!PJ>!)+72>!%JAJ>!+.<!#/::,5+.>!SJ!X"]BGZJ!
$<*+.42<!52/;(<0!(9!5-4,(04(62!4(./,(7!:0-.3!‚W+.+32,!0(9/D+,2J!o!Y-( 7!W2/;(<0!<J!
B]JBGGG]TM15J"]BGJOFJ!

CCJ! o:2//2>!WJ[J>!K2,,=>!AJ#J>!b+002,5+.>!WJ%J>!$7/5+.>!%JYJ>!€;(:>!€J>!€;+(>!PJ>!+.<!Y7+.4;+,<>!#J'J!
X"]BFZJ!#-.372&5(724:72!-5+3-.3!(9!.(. &2L:-7-1,-:5!5(724:7+,!2.0251720!(.!/;2!5-77-024(.<!
/-5204+72J!S+/J!W2/;(<0!<9>!OGBƒOGGJ!

B]]J !N-.>![J>!$:2,1+4;>!$J>!+.<!#+4;0>![J!X"]]]ZJ!$!<-,24/!(6/-5-U+/-(.!+66,(+4;!/(!;-<<2.!W+,I(*!
5(<27-.3!9(,!0-.372!4;+..27!I-.2/-40J!Y-(6;=0J!oJ! 78>!BCBQƒBC"dJ!

"

"

"
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