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:�""�&;�&*!����*��<�3)'!�*�",�-:�&�'!,�$�$�&�'�E!�*)� " &-*�-)" �",-,,�(

,���D!,,��"#$!#$,���FG#$��!*�&�HIIIJ�KLM�86N�9;�&":�& �HILOJ�PN�Q�"-�HILRJ�PLOS6�

T��*!�"�&�C&!,!��-������� !"#$�"#$>*�!#$���A�:��"",!����)�*�C��")'5�!"���!",�

U�*�#$�*!��Q�����"�3!-��&�V� ��!#$$�!,���$�&;�&3)$�:���F; �6�W�"5!�����HILKJ�

LN�E-&,$XQ�!,3�HILRJ�YK�86S6�Z-:�!��-""���"!#$�V'5��,8&- ���-)#$�-�"�A)[)"8&- ���

:�,&-#$,���\�-�"��!��]&!;!�� �"�3!-��&�̂&)44���'!,�;�& ��!#$"5�!"��$�$�'�9!�(

��''���"�5!��$�$�&���E!�*)� " &-*���F; �6�C&-�'�&�HILYJ�LOI�_6S6�E!"�-� �!",�

5�!, �$��*�)� ���>&,<�!�5!�8�&��V'5��,:�5)"","�!��-�"�D�#$-�!"')"�"�3!-��&�

Z!",!��,!����!� �"�,3,�5!&*�\�)�*��!#$,��)&<�)'�!��*����:�&���C�-""���'�&-�!(

"#$��T�,� &!,>,�3)�*�'��",&!�&��6�G�3!-��&!,!"#$��̀-�,)� ��� � ��a:�&�)'5��,(

:�5)"",���D!,,����-""���������� �5!""�&'-b���-�"�cZ!",!��,!���;���)�,��d�

:�,&-#$,�,�5�&*���F; �6�7*��&�HILeS6

T��5��#$�&�"4�3!�"#$���+�!"��̂�5�&�"#$-=�&?!�����-)8�*!�"��"�3!��)�,)(

&�����Z!'��"!�������� !"#$�&�f�'���:�!#���<�5!&*�!��*!�"�'�E)#$��:��8-��"�

�-#$ � -� ��6�D!,�*�'�+!""���a:�&�*!��g&!��,!�&)� ��� �5�&�"#$-=�!#$�&�

7�,�)&��:�3a �!#$�"�3!-�(����� !"#$�&�f�'����-""���"!#$�]�,��3!-����&)!�(

&��<�*!��-�"#$�)""8>$! �8a&�,-,">#$�!#$� �"-', �"���"#$-=�!#$��"�3!-�(����� !(

"#$��h&-�"8�&'-,!��"4&�3�""��"!�*6�Z-:�!�"����;�&'!�*���5�&*��<�+�&,)&,�!���

a:�&�̂�5�&�"#$-=���3)�8>�����)�*�!$����W�&-�,5�&,�!#$��!,���!��*�&�A�")� �

*�&�"�3!-�(����� !"#$���C&!"��3)(��*�&�-:3)"4&�#$��6�W!��'�$&� �$,��"�*-&)'�

3)��&��>&��<�5-&)'�*!����,"4&�#$��*���7�,�)&��"!#$� � ��a:�&�*�&�i_�)� �

$!��3)�)'5��,4��!,!"#$���f�'���3� �&�*��*�&�-:5�$&��*�;�&$-�,���:356�"��

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

( *&#."'&4"8!9!&#:! #!"1!#(,-(!(;" #("1!#!--#$%,<- $%"'=05=3<"'&4": )4" &"

'&(!)#$% !4- $%!&">!9,((!&"?!)%,&4!-("@?1-A"�B2C"DEFFG"H,&4! ,#"DEFIG"8 (.

( 1"DEFJG"B),&4"DEFJ9G"K*==!)L�!-+!)"DEFJG"�*-M"!(",-A"DEFNG"O,==-!)LK$%:!.

4!#"DEFPQA"R!)&,$%-5## 1(":!)4!&"4,) &"S!4*$%"4 !">!'('&1!&"'&4"3*- ( #$%!&"

7!)#3!0( ?!&"1!:!)0#$%,<- $%!)"T0(!')!;":!#%,-9"# $%"4 !#!#"B'$%"4!)"U),1!"

: 4=!(;": !"2!:!)0#$%,<!)V &&!&"4 !"#*+ ,-./0*-*1 #$%!&"W) #!&=*=!&(!"

4!)"%!1!=*& ,-!&"7)*4'0( *&#."'&4"8!9!&#:! #!",4)!## !)!&A"R*&"X&(!)!##!" #(;"

:!-$%!"Y*)=!&;"�!)(!"'&4">!'('&1!&" &"B!+'1",'Z"#*+ ,-./0*-*1 #$%!"[!.

=!&Z!-4!)"'&4" %)!"3*- ( #$%!"B!,)9! ('&1"'&(!)"1!:!)0#$%,<- $%!&"T0(!')!&"

9!#(!%!&A"

X="U*0'#"4!)"C&(!)#'$%'&1"#(!%!&"T0(!')!"4!)"X2"\!(,--;"4!)!&"K $%(:! #!"

,'Z"1!:!)0#$%,<- $%!"7*- ( 0"'&4"]0*-*1 !"= ("! &!="!̂3-*),( ?!&"'&4"?!)#(!.

%!&4!&"_'1,&1"9!(),$%(!(": )4A"X="O,%=!&"4!)"0'-(')#*+ *-*1 #$%!&"T&,-̀#!"

: )4")!0*&#()' !)(;" &":!-$%!="3),0( #$%!&"R!)%5-(& #"2!:!)0#$%,<!)V &&!&"

+'"! &!)"7)*4'0( *&#."'&4"8!9!&#:! #!"'&(!)"#*+ ,-./0*-*1 #$%!&"2!# $%(#.

3'&0(!&"#(!%!&A"X%)!"7)*9-!=4 ,1&*#!&" ="#*+ ,-./0*-*1 #$%!&"U!-4":!).

4!&" ="_'#,==!&%,&1"= ("4!="3*- ( #$%./0*&*= #$%!&"W*&(!̂("#*: !"4!)"

2!:!)0#$%,<",-#"0'-(')!--"1!:,$%#!&!"a)1,& #,( *&"9!(),$%(!(A

C="4 !"9!1) b $%!&"R*),'##!(+'&1!&"Zc)"4!&"3*- ( #$%.0'-(')!--!&"_'1,&1"

+'"1!:!)0#$%,<- $%!)"7*- ( 0" ="#*+ ,-./0*-*1 #$%!&"U!-4"+'"#$%,M!&;":!).

4!&"!&(#3)!$%!&4!"1!#!--#$%,<#(%!*)!( #$%!">!9,((!&"= (! &,&4!)"?!)9'&4!&A"

X&#*Z!)&"%,&4!-("!#"# $%"'="! &!"#*:*%-"(%!*) !1!-! (!(!",-#",'$%"(%!*) !1!&!.

) !)!&4!"C&(!)#'$%'&1A"\ ("4!="0*&+!3( *&!--!&"X&#()'=!&(,) '=":!)4!&"

1!:!)0#$%,<- $%!"7*# ( *& !)'&1!&"+'="R!)%5-(& #"?*&"Y,(')"'&4"2!#!--#$%,<"

#̀#(!=,( # !)(A"2-! $%+! ( 1" #(",9!)",'$%"4!)"C&(!)#'$%'&1#1!1!&#(,&4;"4!)"

#!-9#(",-#"T0(!')",&"4!)"K$%& ((#(!--!"?*&"7)*4'0( *&#."'&4"8!9!&#:! #!",1 !)(;"

% -Z)! $%;"'="4 !"+'"(%!*)!( # !)!&4!&"_'#,==!&%5&1!"+'"!)#$%- !d!&A"X&4!="

4 !"U),1!"&,$%"4!&"0'-(')!--!&"X=3- 0,( *&!&"1!:!)0#$%,<- $%!)"C=:!-(3*- .

( 0"?!)Z*-1(": )4;"(),1!&"4 !"!=3 ) #$%!&"e)0!&&(& ##!"4,+'"9! ;"4 !"B!4!'('&1"
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�� !"#$# %&#'%# !' !($)* +'+,#'-!�� !.#/!0/�.1,-'� %&#'%#!23/!%�4'5678,�6�7

+'%9)#!:/5 %2�/;5-'� %</�4#%%#!-)#�/#-'%9)!)#/51%415/$#'-# =

>%!&'/.!512+#4#'+-?!# -65 +!&#69)#/!@#;# 2#6.#/!%'9)!.'#!>' %-#661 +# !

1 .!A#1-1 +# !+#&#/,%9)5B6'9)#/!(,-#1/#!';!%�4'5678,�6�+'%9)# !C#6.!�/+57

 '%'#/# =!D;!E' $6'9,!512!%�4'5678,�6�+'%9)#!@#;# 2#6.#/!&5/!.'#!DF!G#-566!

41;!H#'-<1 ,-!.#/!I -#/%19)1 +! #$# !.#/!J/'%#!.#/!-/5.'-'� %/#'9)# !K-5)7

6' .1%-/'#!' %$#%� .#/#!;'-!.#;!K-/1,-1/&5 .#6!.#/!(1-�;�$'6' .1%-/'#!,� 7

2/� -'#/-=!A5!%'#!%�&�)6!';!L#/#'9)!.#/!# #/+'#' -# %'�# !D .1%-/'# !56%!519)!

.#/!#/ #1#/$5/# !> #/+'# !5,-'�!'%-?!$#5/$#'-#-!%'#!.'#!.5;'-!#' )#/+#)# .#!

K<5  1 +%65+#!#$# 2566%=!A'#!)#/51%,/'%-566'%'#/-# !@#;# 2#6.#/!1;25%%# !.'#!

G�-'�5-'� !.#/!F#&#/,%9)5B#/M'  # ?!1;&#6-<�6'-'%9)#!(12+5$# !41!$#5/7

$#'-# ?!5$#/!519)!.'#!"#+'-';5-'� ?!.'#%#!#' 41+/# 4# =!(1N#/.#;!%<'#6# !.'#!

O#</*%# -5-'� %</�P#,-'� # !512!')/#!#'+# #!J6'# -#6!#' #!$#%� .#/#!O�66#Q!

R#69)#!8,�6�+'%9)# !>' %-#661 +# !%#)# !%'#!P#&#'6%!1 -#/!.# !L#%9)*B'+-# S!

>/25%%-!&#/.# !E#;; '%%#!1 .!T)5 9# ?!.'#!F#&#/,%9)5B#/M'  # !%#)# ?!

1;!1;&#6-<�6'-'%9)#!@#;# !512!')/#/!(+# .5!%-5/,!41!;59)# !1 .!5 !%�4'567!

8,�6�+'%9)# !:/5 %2�/;5-'� %</�4#%%# U!;'-41&'/,# =

D !.'#%#;!#/%-# !J5<'-#6!VWX!&1/.# !41 *9)%-!J� Y',-6' '# !';!L#/#'9)!

(/$#'-!1 .!Z,�6�+'#!1;/'%%# !1 .!.'#!I -#/%19)1 +%2/5+# !41!.# !<�6'7

-'%9)7,16-1/#66# ![/'# -'#/1 +# !+#&#/,%9)5B6'9)#/!(,-#1/#!';!%�4'5678,�7

6�+'%9)# !C#6.!.5/+#%-#66-=!G'-!.#/!C/5+#%-#661 +!%' .!+#%#66%9)5B%<�6'-'%9)#!

H'#6#!)' %'9)-6'9)!#' #/!%�4'5678,�6�+'%9)# !:/5 %2�/;5-'� !�#/$1 .# ?!.'#!

3$#/!.# !I -#/%19)1 +%+#+# %-5 .!)' 51%+#)# !1 .!';!2�6+# .# !J5<'-#6!V\X!

51%+#23)/-!&#/.# =!A'#!-)#�/#-'%9)# !H1+/']#!41!+#%#66%9)5B6'9)# !̂5-1/�#/7

)*6- '%%# ?!0/�.1,-'� %7!1 .!"#$# %&#'%#!1 .!<�6'-'%9)#/!J16-1/!&#/.# !';!

�'#/-# !J5<'-#6!V_X!$#%</�9)# =!( %9)6'#N# .!&#/.# !.'#!)'%-�/'%9)# !> -7

&'9,61 +# !�� !F#&#/,%9)5B# !1 .!.5%!> -%-#)# !.#/!I;&#6-$#&#+1 +!' !

.#/!LOA!1;/'%%# !V̀X=!A5%!R�)6%-5 .%;�.#66?!5 !.#%%# !>-5$6'#/1 +!F#&#/,7

%9)5B# !;'-&'/,-# ?!+#/*-!41 #);# .!' !R'.#/%</19)!41!%�4'5678,�6�+'%9)# !

( %</39)# !' !.#/!F#%#66%9)5B=!A'#!/#%16-'#/# .# !E#/51%2�/.#/1 +# !23/!#' #!

<�6'-'%9)#!F#%-56-1 +!+#%#66%9)5B6'9)#/!̂5-1/�#/)*6- '%%#!&#/.# !';!%#9)%-# !

J5<'-#6!VaX!.'%,1-'#/-=

A5%! *9)%-#!J5<'-#6!VbX!#/8] #-!.# !#;<'/'%9)# !:#'6!.#/!(/$#'-!;'-!.#/!

;#-)�.�6�+'%9)# !c#/�/-1 +!.#%!C�/%9)1 +%+#+# %-5 .#%=!D !.#/!J� 4#<-'� !

d!A'#!:/5 %2�/;5-'� !.#/!)#-#/�+# !1 .!.']#/# 4'#/-# !V0�%-7XD .1%-/'#+#%#66%9)5B!'%-!,#' !
3$#/%'9)-6'9)#/!1 .!#' ;56'+#/!0/�4#%%?!%� .#/ !,5  ! 1/!#e!<�%-!259-1;!,� %-5-'#/-!&#/.# !
V�+6=!R'#%# -)56!\fWgQ!_dWX=
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�� !"#$%&'$'&(�)!*#+$)+ !,&-�!)./�-!$#0!��)!1$%%!23!4�'$%%!#)�!�&�!5�0-$+'�)!

+�,�-6 7/$8%&7/�)!96'�#-�!�&)+�+$)+�):!; !0<%+'!�&�!9)$%= �!��-!�-/<5�)�)!

#)�!$# +�,�-'�'�)!>$'�)!?@A:!B7/%&�C%&7/!,&-�!�$ !D�-/.%')& !(<)!E$'#-F!G-<H

�#6'&<) H!#)�!I�5�) ,�& �!$# !��-!G�- J�6'&(�!+�,�-6 7/$8%&7/�-!96'�#-�!&K!

 <L&$%HM6<%<+& 7/�)!1�%�!$)!�&�!+� �%% 7/$8 '/�<-�'& 7/�)!N<)L�J'&<)�)!-O76H

+�5#)��)!?PA:!*#-!>& 6#  &<)!+� '�%%'!,�-��)!G0$�$5/.)+&+6�&'�)! <,&�!)�#�!

>=)$K&6�)F!�&�!$)+� &7/' !��-!L#)�/K�)��)!G<%&'& &�-#)+!M6<%<+& 7/�-!Q�H

K�)!&)!��-!3�,�-6 7/$8!,&-6 $K!,�-��):!R�%7/�!G<'�)L&$%�!�&)�!6#%'#-�%%�!

;-)�#�-#)+!+�,�-6 7/$8%&7/�-!G<%&'&6!&K! <L&$%HM6<%<+& 7/�)!1�%�!/$'F!,&-�!&K!

)�#)'�)!N$J&'�%!�& 6#'&�-':!4&'!�&)�K!)<-K$'&(!K<'&(&�-'�)!1<- 7/#)+ &)'�-H

�  �!,&-�!�& 6#'&�-'F!&),&�0�-)!+�,�-6 7/$8%&7/�!>�#'#)+ K# '�-!5L,:!��-�)!

MS�)'%&7/�!T<�&�-#)+!&K! <L&$%HM6<%<+& 7/�)!1�%�!0-#7/'5$-!0O-!J-<+-�  &(�!

UK,�%'J<%&'&6!+�K$7/'!#)�!K&'!+�,�-6 7/$8%&7/�)!*&�%�)!(�-5#)��)!,�-H

��)!6M))�):!V-<'L!0<-'5� '�/�)��-!J<%&'& 7/�-!#)�!6#%'#-�%%�-!U)'�- 7/&���!

5� '�/�)!4M+%&7/6�&'�)!L#-!N<<J�-$'&<)!(<)!3�,�-6 7/$8�)!#)�!M6<%<+& 7/!

K<'&(&�-'�)!96'�#-�):!;-M-'�-'!,&-�F!,&�!��-!>&$%<+!L,& 7/�)!#K,�%'H!#)�!

+�,�-6 7/$8 J<%&'& 7/�)!96'�#-�)!,�&'�-�)',&76�%'!,�-��)!6$))!#)�!,&�!D<-H

 '�%%#)+�)!(<)!W3#'�-!9-5�&'X!#)�!W3#'�K!I�5�)X!$#7/!&)!&/-�)!M6<%<+& 7/�)!

>&K�) &<)�)!��#'%&7/�-!,$/-L#)�/K�)!#)�!J<%&'& 7/!L#!-�Y�6'&�-�)! &)�:!

9) 7/%#  J<'�)L&$%!�-+&5'! &7/!$# !�&� �-!U)'�- #7/#)+!$#7/!0O-!#K,�%'J<%&'&H

 7/�!96'�#-�!&) <0�-)F!$% !�&� �!B'-$'�+&�)!(<)!3�,�-6 7/$8�)!5�  �-!�&) 7/.'H

L�)!#)�!6<<J�-$'&(�!IM #)+�)!&)!#K,�%'J<%&'& 7/�)!N<)Y&6'�)!Z)��)!6M))�):!

>&�!<S�)�)!1<- 7/#)+ 0-$+�)!L&�%�)!L#%�'L'!&) 5� <)��-�!�$-$#0!$5F!&),&�0�-)!

�$ !3� �%% 7/$8 5�,#  ' �&)!��-![� 7/.8&+'�)!K&'!��K!#K,�%'J<%&'& 7/�)!

;)+$+�K�)'!&/-�-!3�,�-6 7/$8�)!5�  �-!(�-L$/)'!,�-��)!6$)):
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(�$%�!"�!"�)*���&���!�+&,$��!

-./01234.5678290:;3/<./77/<=0.23/77/638/77/<082>03/5?2@7@9.A5?/<0B<CD/06@:E

:/20F/A/77A5?;D/20G4;<0G8983/=0>@5?09/?/20>;:.30;85?02/8/0H<@I7/:J/7>/<0

4./097@I;7/0K<:83082>0L:4/73G/<A3M<8290/.2?/<0NO8/5?7/<0PQRPS0.TUV0-./0>;<E

;8A0</A873./</2>/20W.>/<AX<Y5?/082>0B@2Z.63/0.:0A@G.;7EM6@7@9.A5?/20[/7>0

:;5?/20;85?0>;<;8J0;8J:/<6A;:=0>;AA0L:4/73X<@I7/:/0:.30A@G.;7/20-.\/</2E

G./<829/2082>0/23AX</5?/2>/20L297/.5??/.3/20]/<I82>/20A.2>V0̂@0A.2>0K<I/.E

3/<_.22/20.20̀/4/.7A0823/<A5?./>7.5?/:0K8A:;a0A@4@?70]@20>/20K8A4.<6829/20

>/<0A@G.;7EM6@7@9.A5?/20B<.A/0I/3<@\/20;7A0;85?0;20.?</<0b/<8<A;5?8290I/3/.E

7.93V0-./0c/7/];2G0]@20K<I/.30.:0A@G.;7EM6@7@9.A5?/20[/7>0.A30]./7JC73.90A.5?3E

I;<S0d.5?3028<0K<I/.3AX7;3G]/<78A3/04./0.:0O/</.5?0>/<0O<;826@?7/JM<>/<8290

82>0E]/<A3<@:829=0A@2>/<20;85?0>./0123A3/?82902/8/<0O<;25?/204./0/34;0>/<0

/<2/8/<I;</2012/<9./20:;5?/20>/837.5?=0>;AA0K<I/.3A4/73/20̀/0AX/G.eA5?/:0

b/<C2>/<829A><8560;8A9/A/3G30A.2>V0F7/.5?G/.3.90I/<9/20>./0b/<C2>/<829/20

A/7IA30F/A3;73829AX@3/2G.;70JY<0A@G.;7EM6@7@9.A5?/0f<;2AJ@<:;3.@2AX<@G/AA/0

Ng@<560/30;7V0PQRhS0R0JVUV0i20>./A/20H<@G/AA/20.A309/4/<6A5?;D7.5?/0H@7.3.60;85?0

;8J9<82>0>/<0L29/4.AA?/.3/20I/>/83A;:=04./0A.5?07@?2;<I/.3AG/23<./<3/0F/A/77E

A5?;D/20;29/A.5?3A0A@G.;7/<082>0M6@7@9.A5?/<0B<.A/2/<A5?/.2829/204/.3/</23E

4.56/7204/<>/20N]97V0O;<3?0/30;7V0PQRj;S0Rkl0-/83A5?/<0O82>/A3;90PQRmS0jnR0\Vl0
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