
��������	
��	�
����	���	����������	�������	��	�������	���	������	���	
������ �	��	��!����	�"	���	��������	#

	�$�� 
�	%����
��	
�	
 &������	%��	��� �'
��	����&���(
������	����	 
����
��)

���&*++�����������
��)�, �)��)�'+
�+�&�
��+-./0+

#��
���

���������	
�
�
�
	� 1��2	
�������	���
�� ��
����
����
����
�����
��
�
�����
������
����
�
����
�������
�
�
��
����
�����
������������	��
������������
����
����
���
����������
���
��
����
	����
��
���	���	��������
�����	�
��
��
���
��������
��
������
�������	
���
�	���	�
��������
�
��
���
��
����������
 �!����������
�
�����"����
��
����������
���
���������
����	��
���
���
�#�
��
�������
�
�����
$
�������
��
����
���������
��	���������
��
����
����
�����
����
�����
��������
���#��%������������
��
��
�����
��
�����������

&�
��
���
����
�
��
	��
�
�����	���
����
����
��������
	��
���
��
����
����
��
���
��
����
��
�
�	��
'�
��
��

���
��
�
���
���������
�
��
��	
������
�����
��������
��������
	��
���
����	��
�
������
���
��������
(���
�������������
���

)
���
�
����
�����
����
��
��
������ �
�
����
����
*�+�������%

����,���
�
����
����
��+�������%�

�
���
��	  ��
��
��
�
��������	������
��
��
�
���
���
��������
�-���
���
������
��
���
�	��
����
���
��������
�%!�

��������	
��	�
����	���	����������	�������	��	�������	���	������	���	
������ �	��	��!����	�"	���	��������	#	3-.456	�$�� 
�	%����
��	
�	

 &������	%��	��� �'
��	����&���(
������	����	 
����
��)	����	7
���� 
���$
���	�����
���	88	396)	&&)	:./(:4:)	;��<	4.00(.=::	

������
�
�����"����


http://researchonline.ljmu.ac.uk/
mailto:researchonline@ljmu.ac.uk


For Peer Review

!"

"#$%&'$!()$*+',$!'-!'&.,/+%$+!(,/!001*23&,4'$3!/3*3 .+,/!'$5)*35!*366!&'7/%+',$!

8'*2%/5!9!:%*;)3- %<!=2'/63#!0!>'66-%<!?%)6%!0%@@,$%++,!A3/B3-%<!C3#'-,.3!9!

C%7%53%<!:,2$!D!E/33$ %<!=*,++!",B$2%&%<!"%//3$!F!=3G+,$H<*!%$5!I$J%!>)3663/%K

%L =*2,,6!,(!?2%/&%*#<!M$'N3/-'+#!,(!D%-+!I$76'%<!O,/B'*2!83-3%/*2!?%/4<!O,/B'* 2

O8P!QR:<!MS<!R363.2,$3T!UUPPVULWXUY1Z[YWY\<!C%GT!UUPPVULWXUY1Z[]UUY<!3&%'6T!

%$J%^&)3663/_)3%^%*^)4!

HL O,/B'*2!>35'*%6!=*2,,6<!M$'N3/-'+#!,(!D%-+!I$76'%<!O,/B'*2!83-3%/*2!?%/4<

O,/B'*2!O8P!QR:<!MS!

*L *)//3$+!%55/3--T!=*2,,6!,(!?2%/&%*#!%$5!`',&,63* )6%/!=*'3$*3<!a'N3/.,,6!:,2 $

>,,/3-!M$'N3/-'+#<!`#/,&!=+/33+<!a'N3/.,,6<!aY!YbC!

K0,//3-.,$53$*3!+,!+2'-!%)+2,/
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R23! bcd! N'/%6! 3$+/#! *,1/3*3.+,/-! 008Z! %$5! 0e08P! ()$ *+',$! .2#-',6,7'*%66#! %-!

+#.'*%6! *23&,4'$3! /3*3.+,/-^! I*+'N%+',$! 63%5-! +,! *#+,-,6'*! -'7$%6! +/%$-5)*+',$! +2%+!

/3-)6+-! '$! %! N%/'3+#! ,(! *366)6%/! /3-.,$-3-! -)*2! %-!*#+,-4363+%6! /3%//%$73&3$+! %$5!

*23&,+%G'-! V0ReL^! 9)/! %'&! B%-! +,! '$N3-+'7%+3! +23! -'7$%66'$7! .%+2B%#-! '$N,6N35! '$!

001%$5!0e01/3*3.+,/!&35'%+35!*366!&'7/%+',$^!c$2'H'+',$!,(!5#$%&'$!c!%$5!cc!ER?%-3!

B'+2! 5#$%-,/3! *,&.63+36#! '$2'H'+35! 00aY! -+'&)6%+35!*23&,+%G'-! '$! Rb?1W! *366-<!

B23/3%-!+23!5#$%-,/3!%$%6,7)3!5#$7,1P%<!B2'*2!'-!%!&,/3!.,+3$+!'$2'H'+,/<!-2,B35!

/35)*35!%H'6'+#!+,!'$2'H'+!001*23&,4'$3!'$5)*35!0Re^!c$!*,$+/%-+<!5#$%-,/3!B%-!$,+!

%H63!+,! H6,*4! *366!&'7/%+',$!N'%!0e08P^!R23! -%&3!%*+'N%+',$f'$2'H'+',$! .%++3/$!B%-!

N3/'('35! '$! %*+'N%+351R16#&.2,*#+3-! (,/! 5'((3/3$+! 001%$5! 0e01*23&,4'$3-^! 0366!

&'7/%+',$! '$5)*35!H#!001!%$5!0e01/3*3.+,/-! '-!$,+!/ 36#'$7!,$!%*+'N3!'$+3/$%6'-%+',$!

./,*3--3-! 5/'N3$! H#! 5#$%&'$! -'$*3! +23! H6,*4%53! ,(! ' $+3/$%6'-%+',$! 5,3-! $,+! %((3*+!

&'7/%+',$<! H)+! +23#! &'72+! /36#! ,$! 5#$%&'$! '$+3/%*+',$! B'+2! +23! *#+,-4363+,$^! F3!

'53$+'(#! 23/3! %! ()$*+',$%6! 5'((3/3$*3! '$! 2,B! 001! %$5! 0e01/3*3.+,/! &'7/%+',$! '-!

*,$+/,6635<! -)773-+'$7! +2%+! -.3*'('*! -'7$%66'$7! $3+B,/4-! %/3! H3'$7! 3&.6,#35! (,/!

5'((3/3$+! /3*3.+,/! *6%--3-! %$5! .,+3$+'%66#! -.3*'('*! +23/%.3)+'*! +%/73+-! +,! ./3N3$+!

/3*3.+,/!&'7/%+',$!*%$!H3!'53$+'('35^!

!

!

!

!

)*+,-&.$!

023&,4'$3!/3*3.+,/<!*23&,+%G'-<!5#$%&'$<!-'7$%66'$7<!'$+3/$%6'-%+',$!
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!

/0%&-.1(%2-0!

!

0366)6%/!&'7/%+',$!*%$!H3!%*+'N%+35!H#!*23&,4'$3!/3*3.+,/-<!B2'*2!%/3!.%/+!,(!+23!E!

./,+3'$! *,).635! /3*3.+,/-! (%&'6#! VE?08-L! gWh^! c$! 5'((3/3$+! 5'-3%-3! -3++'$7-! %$5!

5'((3/3$+!*%$*3/!+#.3-!'+!2%-!H33$!-2,B$!+2%+!*23&,4'$3!/3*3.+,/-!.6%#!%!*/)*'%6!/,63!

'$! ./,&,+'$7! *366! &'7/%+',$! %$5! 3N3$! *%$*3/! 7/,B+2!g]<! Yh^! =3N3/%6! *23&,4'$3-!

V00aZ<! 00a\L! %*+! %-! %7,$'-+-! (,/! 008W<! 008Y! %$5! 008Z<! B23/3%-! %! (3B!

*23&,4'$3-<!6'43!00a]<!,$6#!%*+'N%+3!008]!%$5!008P<!H)+!$,+!008Z!gP<!Zh^!c+!2%-!

H33$!-2,B$!+2%+!*23&,4'$3!/3*3.+,/!%*+'N%+',$!63%5-!+,!%*+'N%+',$!,(!23+3/,+/'&3/'*!

E! ./,+3'$-! %$5! .2,-.2,/#6%+',$! ,(! +23! /3*3.+,/! N'%! E! ./,+3'$! *,).635! /3*3.+,/!

4'$%-3-!VE8S-L<!B2'*2! '$!+)/$!63%5-!+,!H'$5'$7! ,(! i1%//3-+'$-!+,!+23! /3*3.+,/!%$5! '-!

(,66,B35! H#! /3*3.+,/! '$+3/$%6'-%+',$! gPh^! I*+'N%+',$! '-! %6-,! (,66,B35! H#! %*+'$!

.,6#&3/'-%+',$! H)+!+23! -'7$%66'$7! $3+B,/4-!H3*,&3! B2'*2!%*+'N%+35! +,!%66,B!+2'-! +,!

2%..3$!2%N3!#3+!+,!H3!()66#!53('$35^!!

c$!/3*3$+!#3%/-! '+!2%-!H3*,&3!*63%/!+2%+!E?08-!5,!$,+!-'7$%6!-,636#!N'%!E!./,+3'$-!

gXh^! R23! -,! *%6635! /3*3.+,-,&3! ,(! +23-3! /3*3.+,/-<! B2'*2! '$*6)53-! i1%//3-+'$-! %$5!

,+23/! %--,*'%+'$7! ./,+3'$-! &%43-! -'7$%66'$7! ,(! E?08 -! *,&.%/%+'N36#! *,&.63G^! i1

%//3-+'$-! *%$! %--,*'%+3! 5'/3*+6#! B'+2! %! /%$73! ,(! ./,+3'$-! '$*6)5'$7! D8SWf]<! *,('6'$<!

('6%&'$! %$5! :$4Y! %$5! +23/3(,/3! %*+'N%+3! %! N%/'3+#! ,(! *366)6%/! /3-.,$-3-! B'+2,)+! +23!

'$N,6N3&3$+! ,(! E! ./,+3'$-! gQh^! a'7%$5! H'%-35! -'7$%66'$7! '-! '&.,/+%$+! (,/! *23&,4'$3!

/3*3.+,/-!%$5! '+!%66,B-!5'((3/3$+!6'7%$5-!+,!%*+'N%+3!5'((3/3$+! -'7$%66'$7!*%-*%53-!H#!

3$*,)/%7'$7!-.3*'('*!6'7%$51/3*3.+,/!*,$(,/&%+',$-^ !83*3.+,/-!%5,.+'$7!-)*2!6'7%$5!

53.3$53$+! *,$(,/&%+',$-! +23$! 5'-.6%#! -.3*'('*'+#! ,/ ! H'%-! +,B%/5-! *3/+%'$! -'7$%66'$7!

.%+2B%#-! 53.3$53$+! ,$! B2'*2! 6'7%$5! '-! H'$5'$7! +,! +23! /3*3.+,/! g\h! %$5! B2'*2!
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"

/3*3.+,/! *6%--! '-! '$N,6N35^! R23/3! '-! %6-,! %! &%/435!5'((3/3$*3! '$! +23! /37)6%+',$! ,(!

0e01/3*3.+,/-!%$5!001/3*3.+,/-!3G./3--',$! ,$!+23!*3 66!-)/(%*3-^!F23/3%-!008Z<!

008]! %$5! 008P! '$+3/$%6'-3! N'%! *6%+2/'$1*,%+351.'+-!%$5! *%N3,6%3<! 0e08Y! %$5!

0e08P!,$6#!)-3!*6%+2/'$1*,%+35!.'+-!g[1WYh^!='&'6%/6#<!008Z!/3*#*63-!H%*4!+,!+23!*366!

-)/(%*3<! B23/3%-! 0e08Y! %$5! 0e08P! %/3! +%/73+35! +,! +23! 6%+3! 3$5,-,&3-! %$5!

6#-,-,&3-!gWU<!W]<!WYh^!!

R/%5'+',$%66#! '+! '-! +2,)72+! +2%+! ij1-)H)$'+-! ,(! +23! E! ./,+3'$-! '$5)*3! &'7/%+',$! N'%!

%*+'N%+',$! ,(!?cYS!gWPh<!2,B3N3/!B3!2%N3! /3*3$+6#!-2,B$!+2%+!+2'-! -33&-!$,+!+,!H3!

+23! *%-3! (,/! 00aY! '$5)*35! &'7/%+',$! '$! Rb?1W! *366-!gWZh^! C,/! 0e08P! '+! 2%-! H33$!

-2,B$! +2%+! &'7/%+',$! )$53/! *3/+%'$! *'/*)&-+%$*3-! '-! 53.3$53$+! ,$! i1%//3-+'$-! %-!

B366!%-!('6%&'$1I<!%! ./,+3'$<!B2'*2!*%$!H'$5!%*+'$!%$5! '$+3/%*+-!B'+2! i1%//3-+'$-!gWX<!

WQh^! R2'-! /%'-3-! +23! .,--'H'6'+#! +2%+! i1%//3-+'$! %$5! %*+'$! '$+3/%*+'$7! ./,+3'$-! %/3!

%*+'N%+35!5,B$-+/3%&!,(!5'((3/3$+!+#.3-!,(!*23&,4'$3!/3*3.+,/-^!9$3!,(!+23-3!%*+'$!

'$+3/%*+'$7! ./,+3'$-! '-! 5#$%&'$^! =3N3/%6! 7/,).-! 2%N3! -2,B$! +2%+! 5#$%&'$<! %$!

3$@#&3!B2'*2!2%-!+/%5'+',$%66#!H33$!6'$435!+,!'$+3/$%6'-%+',$!,(!/3*3.+,/-!N'%!*6%+2/'$1

*,%+35! .'+-<! '-! '&.,/+%$+! (,/! +23! '$+37/%6! -+/)*+)/3! ,(! %*+'$! .,6#&3/-! gW\1]Uh^!

"#$%&'$-!%/3!6%/73!&)6+'15,&%'$! ./,+3'$-!V! WUU!4"%L!+2%+!*,$-+'+)+3!%$!O1+3/&'$%6!

ER?%-3!5,&%'$<!%!&'5563!5,&%'$<!%!?b!5,&%'$<!%!ER?%-3!3((3*+,/!5,&%'$!VED"L<!

%$5! %! 01+3/&'$%6! ./,6'$31/'*2! 5,&%'$! V?8"L<! B2'*2! '$+3/%*+-! B'+2! ./,+3'$-! +2%+!

*,$+%'$!=bY!5,&%'$-!g]Wh!%$5!+23/3!%/3! -3N3/%6!+#.3-! ,(! +23! ./,+3'$T!5#$%&'$! c! '-!

./'&%/'6#!(,)$5!'$!$3)/,$3-!B23/3!'+!'-! '$N,6N35!'$ !-#$%.+'*!N3-'*63!3$5,*#+,-'-!g]]<!

]Yh! %$5! '+! 2%-! H33$! 6'$435! B'+2! -3N3/%6! $3)/,6,7'*%6! ./,*3--3-! -)*2! %-! 6,$71+3/&!

&3&,/#!(,/&%+',$!g]Ph^!"#$%&'$!cc! '-!)H';)'+,)-6#!3 G./3--35!%$5!'-!(,)$5!'$!%66!*366!

+#.3-<!5#$%&'$!ccc!'-!./'&%/'6#!(,)$5!'$!+23!+3-+'-^!"#$%&'$!cc!'$+3/%*+-!B'+2!$)&3/,)-!

E?08-!%-!B366!%-!$,$1E?08!/3*3.+,/-<!'$*6)5'$7!+23! *23&,4'$3!/3*3.+,/!008Z!g]Zh!
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%$5!N%/',)-!*#+,4'$3!/3*3.+,/-!g]Xh!%$5!'-<!+23/3(,/3<!%$!'$+3/3-+'$7!+%/73+!./,+3'$!+,!

'$N3-+'7%+3!*23&,4'$3!/3*3.+,/!+/'773/35!&'7/%+',$ !̂!

b3/3!B3!%$%6#-35!5'((3/3$+!-&%66!&,63*)63! '$2'H'+,/-! (,/!+23'/!3((3*+-! ,$!*23&,4'$3!

/3*3.+,/1'$5)*35! &'7/%+',$! %$5! /363%-3! ,(! '$+/%*366)6%/! *%6*')&^! F3! '$N3-+'7%+35!

B23+23/! 5#$%&'$! .6%#-! %! /,63! (,/! H,+2! 001/3*3.+,/1!%-! B366! %-! 0e01/3*3.+,/1

'$5)*35!&'7/%+',$! ,/!B23+23/!5'-+'$*+! -'7$%66'$7! .%+2B%#-!%/3!%*+'N%+35!H#!5'((3/3$+!

-)H-3+-!,(!/3*3.+,/-^!!

!

3*%4-.$!

!

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

0)6+)/3! *,$5'+',$-! (,/!Rb?1W! *366-!2%N3! ./3N',)-6#!H33$!53-*/'H35!g[h^! :)/4%+! *366-!

B3/3! ,H+%'$35! (/,&! IR00! %$5! 7/,B$! '$! 8?>c! *,$+%'$'$ 7! WUk!C0=! %$5! ]!&>! a1

76)+%&'$3^!`6,,5!B%-!-%&.635!(/,&!23%6+2#!$,/&%6!-)HJ3*+-!%**,/5'$7!+,!%!./,+,*,6!

%../,N35!H#!%!6,*%6!3+2'*-!*,&&'++33!V/3(3/3$*3!$)&H3/!]UU\UP]L^!?3/'.23/%6!H6,,5!

&,$,$)*63%/!*366-!V?`>0-L!B3/3!-)H-3;)3$+6#! '-,6%+3 5!%-!./3N',)-6#!53-*/'H35!H#!

=%H/,3! 3+! %6^! g]Qh^! a#&.2,*#+3-! B3/3! -3.%/%+35! (/,&! &,$,*#+3-! H#! %66,B'$7! +23!

6%++3/!+,!%523/3!+,!%!+'--)3!*)6+)/3!(6%-4!(,/!]!2,)/-!%+!YQ!l0!%$5!Zk!09 ] !%$5!B3/3!

%*+'N%+35! H#! *)6+)/3! '$! +23! ./3-3$*3! ,(! ca1]! V]UU! &7f&aL! %$5! *,$*%$%N%6'$! I! VYU!

&7f&aL! (,/! %+!63%-+!WU! 5%#-^!R23! *23&,4'$3! )-35! (,/! 008Zf008W! %*+'N%+',$! B%-!

2)&%$!00aY!V"]XIL!%$5!2%-!H33$!53-*/'H35!H3(,/3!g[<!]\h^!0e0aWW!%$5!0e0aW]!

B3/3! (/,&! ?3./,+3*2! VMSL^! "#$%&'$! '$2'H'+,/-! 5#$%-, /3<! 5#$7,1P%<! >'R>I`<!

9*R>I`<!5#$,631YP1]<!5#$,631YW1]!V$37%+'N3!*,$+/,6L<!'&'$,5#$1]]!%$5!'&'$,5#$1WQ!

V$37%+'N3! *,$+/,6L<! .#/'&'5'$1Q! B3/3! .)/*2%-35! (/,&! IH*%&! V(,/! %$! ,N3/N'3B! ,(!

5#$%&'$! '$2'H'+,/-! -33! R%H63! WL^! 06%+2/'$1&35'%+35!3$5,*#+,-'-! '$2'H'+,/! .'+-+,.! ]!

Page 5 of 24

http://mc.manuscriptcentral.com/cbf

Cell Biochemistry & Function

1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44
45
46
47
48
49
50
51
52
53
54
55
56
57
58
59
60



For Peer Review

'"
"

%$5!+23!*,//3-.,$5'$7!$37%+'N3!*,$+/,6!B3/3!(/,&!IH *%&^!I66!,+23/!*23&'*%6-!B3/3!

(/,&!C'-23/!=*'3$+'('*^!

!

!-").*&/,$%0$$&1$%

0366-! B3/3! 2%/N3-+35! %$5! B%-235! +B'*3! B'+2! ./31B%/&35<! -+3/'63! ?`=<! +23$!

/3-)-.3$535! '$! -3/)&1(/33! 8?>c! WXPU! B2'*2! *,$+%'$35 ! U^Wk! `=I^! R23!

*,$*3$+/%+',$! ,(! *366-!B%-!%5J)-+35!+,!X^]Z!G!WUQ! *366-f&a^!023&,%++/%*+%$+-!B3/3!

6,%535! '$! %! ('$%6! N,6)&3! ,(! YW! ma! %+! '$5'*%+35! *,$*3$+/%+',$-! '$! +23! 6,B3/!

*,&.%/+&3$+! %$5! ]U! na! ,(! /3-)-.3$535! *366-! B3/3! 6,% 535! ,$+,! +23! )..3/!

*,&.%/+&3$+! ,(! %! &'*/,*23&,+%G'-! *2%&H3/! V83*3.+,/! R3*2$,6,7'3-<! I553/H)/#<!

MSL^! R23! +B,! *,&.%/+&3$+-! B3/3! -3.%/%+35! H#! %! .,6#N'$#6.#/,66'5,$31(/33!

.,6#*%/H,$%+3!('6+3/!B'+2!Z!m&!.,/3-^!C,/!'$2'H'+,/!+/3%+&3$+<!*366-!B3/3!'$*)H%+35!(,/!

YU! &'$)+3-! B'+2! +23! '$2'H'+,/! ,/! B'+2! N32'*63! *,$+/,6! H3(,/3! 6,%5'$7! ,$+,! +23! )..3/!

*,&.%/+&3$+!,(!+23!*2%&H3/^!02%&H3/-!B3/3!'$*)H%+35!%+!YQl0!%$5!Zk!09] !(,/!P!

2,)/-!H3(,/3!*366-!B3/3!*,)$+35^!"%+%!B%-!%$%6#-35!%-!./3N',)-6#!53-*/'H35!gWZh^!

!

0'&#1$,$%.2%(&*&%

"%+%! B3/3! %$%6#-35! )-'$7! E/%.2?%5! ?/'-&! Z! VE/%.2?%5! =,(+B%/3L^! =+%+'-+'*%6!

%$%6#-3-! B3/3! .3/(,/&35! )-'$7! %! ,$31B%#! IO9dI! B'+2! %! `,$(3//,$'! &)6+'.63!

*,&.%/'-,$! +3-+! %-! .,-+12,*! +3-+! B'+2! %! .! N%6)3! oUÛZ! 533&35! -'7$'('*%$+^! c$! %66!

('7)/3-<!5%+%!/3./3-3$+!+23!&3%$!p!=^D^>^!,(!%+!63%-+!+2/33!'$53.3$53$+!3G.3/'&3$+-^!

!

5*$16%$!

!
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"

023&,4'$3!/3*3.+,/-!%/3!3G./3--35!,$!5'((3/3$+!*366 !+#.3-<!%$5!Rb?1W!*366-!3G./3--!

$%+)/%66#! 008W<! 008]! %$5! 008Z! %-! B366! %-! 0e08P! %$5!&'7/%+3! +,B%/5-! -+'&)6'!

B'+2!00a]<!00aY<!00a\<!00a]Y!%$5!0e0aW]!B23/3%-!:)/ 4%+!*366-!3G./3--!0e08P!

%$5!&'7/%+3!+,B%/5-! -+'&)6'!B'+2!0e0aW]<!H)+!$,+!+,B%/5-!00aY^! I*+'N%+35!R1*366-!

2%N3! H33$! -2,B$! +,! 3G./3--! ()$*+',$%6! 0e08Y! %$5! 008 Z! %$5! &'7/%+3! +,B%/5-!

0e0aWW! %$5!00aY!g][h^!F3!+23/3(,/3! )-35!+23-3!5'((3/3$+! *366-!+,! '$N3-+'7%+3!+23!

3((3*+! ,(!5#$%&'$! '$2'H'+,/-! ,$! *366!&'7/%+',$!B'+2!+23!N'3B!+,! 5'((3/3$+'%+3!H3+B33$!

001/3*3.+,/! %$5! 0e01/3*3.+,/! (%&'6#! H32%N',)/^! c$! , )/! 2%$5! :)/4%+! *366-! 5,! $,+!

&'7/%+3!+,B%/5-!00aY!%$5!23$*3!B3!)-35!Rb?1W!*366-!(,/!H,+2!00aY!%$5!0e0aW]^!

"#$%-,/3! H6,*4-! &'7/%+',$! +,B%/5-! 00aY! '$! Rb?1W! *366-! '$! %! 5,-3! 53.3$5%$+!

&%$$3/!VC'7)/3!W%L^!I+!%!*,$*3$+/%+',$!B23/3!5#$%-,/3!*63%/6#!H6,*4-!00aY!'$5)*35!

&'7/%+',$!VPU!m>L<!'+!5,3-!$,+!%((3*+!0e0aW]!'$5)*35!&'7/%+',$!'$!Rb?1W!VC'7)/3!WHL^!

R,!/)63!,)+!%$#!%&H'7)'+'3-<!B3!)-35!+23!2'723/!*,$*3$+/%+',$!,(!5#$%-,/3!V\U!m>L!'$!

%*+'N%+35! R1*366-^! "#$%-,/3! 5,3-! $,+! H6,*4! &'7/%+',$! ,(! %*+'N%+35! R1*366-! +,B%/5-!

0e0aWW<! B23/3%-<! +23/3! '-! %! *63%/! +/3$5! ,(! '$2'H'+',$! +,B%/5-! 00aY! '$5)*35!

&'7/%+',$! VC'7)/3! W! *<5L<! -2,B'$7! %! 5'-+'$*+! 5'((3/3$*3! '$! +23! %*+'N%+',$! .%++3/$! ,(!

0e01! %$5! 001/3*3.+,/-^! 0,$('/&'$7! +23! 5'((3/3$*3-! H 3+B33$! 001! %$5! 0e01

/3*3.+,/-!%/3! /3-)6+-!B'+2!0e0aW]! '$! :)/4%+!*366-<!B23/3!5#$%-,/3!2%-!$,!3((3*+!%+!

%66!,$!&'7/%+',$<!3N3$!%+!\U!m>!VC'7)/3!W!3L^!I+!+23!*,$*3$+/%+',$!)-35<!$,$3!,(!+23!

5#$%&'$!'$2'H'+,/-!-2,B35!%$#!*#+,+,G'*!3((3*+-!'$!+23!3G.3/'&3$+%6!-3+!).<!%-!-2,B$!

H#!>R=!%--%#-!V5%+%!$,+!-2,B$L^!

!

R23! 5#$%-,/3! %$%6,7)3! 5#$7,1P%<! B2'*2! '-! &,/3! .,+3$+! +2%$! 5#$%-,/3! V5#$7,1P%!

c0ZU!WXpW^]!m>!N3/-)-!5#$%-,/3!Q[^YpW^Y!m>!gYUhL!H6,*4-!&'7/%+',$!+,B%/5-!00aY!

'$! Rb?1W! *366-! +,! %! 63--3/! 537/33! +2%$! 5#$%-,/3^! 83&%/4%H6#! 5#$7,1P%! H6,*4-!
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"

&'7/%+',$! +,B%/5-! 0e0aWW! '$! %*+'N%+35! R1*366-! %$5! 0e0aW]! '$! Rb?1W! %$5! :)/4%+!

*366-! VC'7)/3! ]L^! "#$7,1P%! -2,B-! -363*+'N'+#! +,B%/5-! 5#$%&'$! c! N3/-)-! 5#$%&'$! cc!

B23/3%-! 5#$%-,/3! '-! $,$1-363*+'N3! %$5! +23/3(,/3! +23-3! /3-)6+-! &'72+! /3(63*+! %!

5'((3/3$+! )-%73! ,(! +23! 5#$%&'$! '-,(,/&-! H#! 5'((3/3$ +! /3*3.+,/-! V-33! R%H63! WL^! F3!

()/+23/! '$N3-+'7%+35! B2'*2! 5,&%'$-! ,(! +23! 5#$%&'$! ./,+3'$-! %/3! 3--3$+'%6! (,/! *366!

&'7/%+',$! %$5! B23+23/!+23#! %/3! 3;)%66#! '&.,/+%$+! (,/! 5'((3/3$+! /3*3.+,/! (%&'6'3-^! c$!

+23! ('/-+! '$-+%$*3<! B3! )-35! '&'$,5#$1]]! %$5! 5#$,631YP1]! B2'*2! %/3! H,+2! $,$1

-363*+'N3!5#$%&'$!c!%$5!cc!'$2'H'+,/-<!%$5!+23'/!$37%+'N3!*,$+/,6-!B2'*2!%/3!'&'$,5#$1

WQ!%$5!5#$,631YW1]^!O3'+23/! '&'$,5#$1]]!$,/!5#$,631YP1]!H6,*4!&'7/%+',$! '$!Rb?1W!

*366-!+,B%/5-!00aY!,/!'$!:)/4%+!*366-!+,B%/5-!0e0aW]!VC'7)/3!Y!%15L^!b,B3N3/!+23/3!

'-!%!5'-+'$*+!5'((3/3$*3!H3+B33$!00aY1!%$5!0e0aW]1'$5)*35!*23&,+%G'-!(,/!+23!$,$1

-363*+'N3!>'R>I`!%$5!9*R>I`!'$2'H'+,/-!B2'*2!H'$5!+ ,!+23!5#$%&'$!?b!5,&%'$!gYUh<!

%$5!*,&.63+36#!H6,*4!%$#!&'7/%+',$!'$!:)/4%+!*366-!+,B%/5-!0e0aW]!VC'7)/3!Y!(L<!H)+!

2%N3!$,! -'7$'('*%$+!3((3*+! ,$!00aY1'$5)*35!&'7/%+',$! '$!Rb?1W!*366-!VC'7)/3!Y!3<7L!

H)+!-+'66!3((3*+!0e0aW]!&'7/%+',$!'$!Rb?1W<!3N3$!+2,)72!B'+2!63--!,(!%$!3((3*+!+2%$!'$!

:)/4%+!*366-!VC'7)/3!Y!2L^!I7%'$!+2'-!5%+%!-2,B-!%!*63%/!5'((3/3$*3! '$!+23!/36'%$*3!,(!

001! %$5! 0e01/3*3.+,/-! ,$! 5#$%&'$! )-%73^! F3! %6-,! )-3 5! .#/'&'5#$1Q<! B2'*2!

*,&.3+'+'N36#! '$2'H'+-! H,+2! ER?! %$5! .2,-.2,6'.'5! H' $5'$7! %$5! '-! +23! ,$6#! '$2'H'+,/!

%N%'6%H63!).!+,!$,B!B2'*2!+%/73+-!+B,!5'-+'$*+!5,&%'$-!,(!5#$%&'$^!R23/3!'-!$,!3((3*+!

,$! 00aY! '$5)*35! &'7/%+',$! '$! Rb?1W! *366-! VC'7)/3! P!%L<! H)+! 0e0aW]! '$5)*35!

&'7/%+',$! '-! -'7$'('*%$+6#!H6,*435! '$! :)/4%+!*366-!VC'7)/3!Y!HL!%-!B366!%-!Rb?1W!*366-!

V5%+%!$,+!-2,B$L^!

"#$%&'$!'-!*6%--'*%66#!4$,B$!%-!H3'$7!,(!'&.,/+%$*3!(,/!*6%+2/'$1*,%+35!.'+!+/'773/35!

'$+3/$%6'-%+',$! ,(! /3*3.+,/-<!3N3$!+2,)72! /3*3$+6#!'+-! '&.,/+%$*3! (,/!%*+'$15#$%&'*-!

2%N3! H3*,&3! &,/3! %..%/3$+! gW[h^! F3! ./3N',)-6#! -2,B3 5! +2%+! 008Z! *%$! )-3!
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*6%+2/'$1*,%+35! .'+-! (,/! '$+3/$%6'-%+',$! g[<! YWh! %$5! '$5335! 5#$%&'$! '$2'H'+',$! N'%!

5#$%-,/3!*,&.63+36#!%H/,7%+3-!'$+3/$%6'-%+',$!,$!0b9^008Z!%-!B366!%-!Rb?1W!*366-!

%-!%$%6#-35!N'%!'&&)$,(6),/3-*3$*3!V5%+%!$,+!-2,B$L^!R,! '$N3-+'7%+3!B23+23/! '+! '-!

+23! ./,2'H'+',$! ,(! '$+3/$%6'-%+',$! B2'*2! ./3N3$+-! *366! &'7/%+',$<! B3! )-35! %$,+23/!

*6%+2/'$1*,%+35!.'+!3$5,*#+,-'-!'$2'H'+,/<!.'+-+,.!]!%$5!'+-!$37%+'N3!*,$+/,6!%$%6,7)3!'$!

Rb?1W! *366-! (,/! 00aY! %*+'N%+',$! %-! B366! %-! '$! :)/4%+! *366-! (,/! 0e0aW]! %*+'N%+',$^!

?'+-+,.!]!5,3-!$,+!H6,*4!*366!&'7/%+',$!VC'7)/3!P!*<5L^!R23!*,$*3$+/%+',$!,(!.'+-+,.!]!

)-35!(,/!&'7/%+',$!%--%#-!%*+)%66#!'$2'H'+-!'$+3/$%6'-%+',$!,(!008Z!/3*3.+,/!'$!Rb?1W!

*366-!V5%+%!$,+!-2,B$L^!I$! '$*/3%-3!,(!+23!*,$*3$+/%+',$!,(!.'+-+,.!]!)-35! '$!Rb?1W!

*366-<! %*+)%66#! '$*/3%-35! +23! $)&H3/! ,(! &'7/%+'$7! *366-! H#! %! -&%66<! H)+! -'7$'('*%$+!

%&,)$+^!

!

72$(1$$2-0!

!

c$!+2'-!-+)5#!B3! '$N3-+'7%+35!+23!/,63!,(!5#$%&'$! '$!+23!-'7$%66'$7!3N3$+-!+2%+!,**)/!

%(+3/!+23!%*+'N%+',$!,(!001!%$5!0e01/3*3.+,/-^!"#$%&'$!'$N,6N3&3$+!'$!*366!&'7/%+',$!

'-! /36%+35! +,! '+-! /,63! %-! %! (,*%6! %523-',$! /37)6%+,/! %$5! '+! 2%-! H33$! -2,B$! +2%+!

'$2'H'+',$!,(!5#$%&'$!]!'$2'H'+-!(,*%6!%523-',$!5'-%--3&H6#!%$5!'&.%'/-!*366!&'7/%+',$^!

F3<!+23/3(,/3<!)-35!5'((3/3$+!5#$%&'$!'$2'H'+,/-<!B2'*2!3'+23/!2%N3!%!2'723/!.,+3$*#!

(,/! 5#$%&'$! c! ,N3/! cc! V5#$7,1P%L! ,/! %/3! $,$1-363*+'N3! 5#$%&'$! c! %$5! cc! '$2'H'+,/-!

V5#$%-,/3<!5#$,631YP1]<!>'R>I`<!9*R>I`<! '&'$,5#$1]] <!.#/'&'5#$1QL!gYU<!Y]<!YYh^!

"#$%-,/3! 2%-! H33$! -2,B$! ./3N',)-6#! +,! H6,*4! 3$5,*#+ ,-'-! N'%! *6%+2/'$1*,%+35! .'+-!

gYP1YXh!%$5!'$5335!'+!H6,*4-!00aY1'$5)*35!3$5,*#+,-'-!,(!008Z!'$!0b9^008Z!*366-^!

"#$%-,/3! H6,*4-! 00aY! '$5)*35! &'7/%+',$! '$! Rb?1W! *36 6-! %$5! %*+'N%+35! R1

6#&.2,*#+3-<!H)+! '+!2%-!$,!3((3*+! ,$!3'+23/! 0e0aW]1'$5)*35!&'7/%+',$! ,(!Rb?1W! ,/!
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:)/4%+!*366-!,/!0e0aWW1'$5)*35!&'7/%+',$!,(!%*+'N%+35!R16#&.2,*#+3-^!R23-3!/3-)6+-!

.,'$+! +,B%/5-! %! -'7$'('*%$+! 5'((3/3$*3! H3+B33$! 001!%$5! 0e01/3*3.+,/! %*+'N%+35!

-'7$%66'$7!$3+B,/4-^!"#$7,1P%<!%!*6,-3!%$%6,7)3!,(!5#$%-,/3<!B2'*2!'-!&,/3!.,+3$+!

+2%$!5#$%-,/3!%$5!2%-!%!2'723/! .,+3$*#!(,/!5#$%&'$!c!,N3/!5#$%&'$!cc!gYUh<!'-!63--!

3((3*+'N3! '$! H6,*4'$7! 00aY1'$5)*35! &'7/%+',$! '$! Rb?1W! *366-<! 2,B3N3/! '+! H6,*4-!

0e0aWW1! %$5! 0e0aW]1'$5)*35! &'7/%+',$! '$! %*+'N%+35! R16#&.2,*#+3-! %$5! :)/4%+!

*366-<! /3-.3*+'N36#^! ='&'6%/6#<! 5#$%-,/3! *%$! -'7$'('*%$+6#! /35)*3! 00a]! '$5)*35!

&'7/%+',$! '$!Rb?1W!*366-<!B23/3%-!5#$7,1P%! -2,B-!%!+/3$5!+,! '$2'H'+!&'7/%+',$<!H)+!

5,3-! $,+! /3%*2! -'7$'('*%$*3^! R23! ()$*+',$%6! 5'((3/3$*3-! H3+B33$! 5#$%-,/3! %$5!

5#$7,1P%!2%N3!$,+!H33$!()66#!%$%6#-35!#3+<!H)+!B'+2!+23!4$,B63573!%N%'6%H63!+,5%#<!

,)/!5%+%!.,'$+-!+,B%/5-!3'+23/!%!5'((3/3$+!)-%73!,(!5#$%&'$! '-,(,/&-!H#!*23&,4'$3!

/3*3.+,/!-)H+#.3-!,/!+,!+23!)-%73!,(!%!N%/#'$7!-3+! ,(!5#$%&'$!'$+3/%*+'$7!./,+3'$!H#!

5'((3/3$+!/3*3.+,/!-)H(%&'6'3-^!R2'-!5'((3/3$*3!H3+B33$!001!%$5!0e01/3*3.+,/-!B%-!

()/+23/!2'726'72+35!H#!+23! )-3! ,(!5#$,631YP1]<!>'R>I`<!9*R>I`<! '&'$,5#$1]]!%$5!

.#/'&'5#$1Q^! O,$3! ,(! +2,-3! H6,*435! 00aY1'$5)*35! &'7 /%+',$! '$! Rb?1W! *366-<! H)+!

.#/'&'5#$1Q<!>'R>I`!%$5!9*R>I`!H6,*4!0e0aW]1'$5)*35 !&'7/%+',$! '$!Rb?1W!%$5!

:)/4%+!*366-^!M$6'43!>'R>I`!%$5!9*R>I`<!B2'*2!H6,*4 !5#$%&'$!/3*/)'+&3$+!+,!+23!

&3&H/%$3-<! 5#$,631YP1]<! 5#$7,1P%! %$5! 5#$%-,/3! H6,*4! 5#$%&'$! ()$*+',$! %(+3/! '+-!

/3*/)'+&3$+! gYUh^! >'R>I`<! 9*R>I`! %6-,! H'$5! +,! +23! ? b15,&%'$! ,(! +23! 5#$%&'$!

&,63*)63<!)$6'43!+23!,+23/!'$2'H'+,/-<!B2'*2!H'$5!+,!+23!E!5,&%'$^!I$!,HN',)-!/3%-,$!

(,/! +23! ./3N3$+',$! ,(! &'7/%+',$! %(+3/! +23! )-3! ,(! 5#$%&'$! '$2'H'+,/-! '-! +23! .,+3$+'%6!

'&.,/+%$*3!,(!'$+3/$%6'-%+',$!(,/!/3*3.+,/!%*+'N%+',$!%$5!)6+'&%+36#!-'7$%6!+/%$-5)*+',$^!

F3<!+23/3(,/3<!3&.6,#35!%!5'((3/3$+!*6%+2/'$1*,%+35!.'+-!3$5,*#+,-'-!'$2'H'+,/<!.'+-+,.!

]! %$5! '+-! $37%+'N3! *,$+/,6! *,&.,)$5! +,! %$%6#-3! B23+23/! '$+3/$%6'-%+',$! '-! %! ./31

/3;)'-'+3!(,/!&'7/%+',$^!c$!H,+2!Rb?1W!*366-!%$5!:)/4%+!*366-!.'+-+,.!]!5'5!$,+!./3N3$+!
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00aY1!%$5!0e0aW]1'$5)*35!&'7/%+',$<!/3-.3*+'N36#<!B2'*2!'-!3N'53$*3!+2%+!/3*3.+,/!

'$+3/$%6'-%+',$! '-! $,+! $3*3--%/#! +,! %*+'N%+3! *366! &'7/%+',$! %-! 2%5! H33$! 53-*/'H35!

%6/3%5#!(,/!+23!008]H!/3*3.+,/!gYQh^!!

c$! ,)/! -+)5#! B3! 53+3*+! 5'-+'$*+! 5'((3/3$*3-! H3+B33$! +23! 001! %$5! 0e01/3*3.+,/-^!

R/%5'+',$%66#! '+! 2%-!H33$! -2,B$!+2%+!0e08P!%*+'N%+',$!63%5-!+,! *23&,+%G'-! '$!%! i1

%//3-+'$! ]<! D8S! Wf]<! Eij! 53.3$53$+! &%$$3/! %$5! '-! ?cYS! 53.3$53$+! gY\<! Y[h^!

R23/3(,/3!+23!'&.6'*%+',$!,(!+23!5#$%&'$!?b!5,&%'$!'$!*366!&'7/%+',$!(,/!0e0aW]!'-!

'$!6'$3!B'+2!+23!%6/3%5#!.)H6'-235!-'7$%66'$7!$3+B,/4-<!B23/3%-!+23!?b!5,&%'$!'-!$,+!

$3*3--%/#!(,/!00aY1'$5)*35!&'7/%+',$<! -'$*3!+2'-!&' 7/%+',$! '-! '$53.3$53$+! ,(!?cYS!

%*+'N%+',$! gWZh^! 9N3/%66! ,)/! -+)5#! -2,B35! +2%+! +23/3! %/3! 5'-+'$*+! 5'((3/3$*3-! '$!

-'7$%66'$7! $3+B,/4-! )-35! H#! 001/3*3.+,/-! *,&.%/35! + ,! 0e01/3*3.+,/-! B2'*2! B'66!

#'365! $,N36! +23/%.3)+'*! +%/73+-! +,! ./3N3$+! *366! &'7/%+',$! +/'773/35! H#! -.3*'('*!

/3*3.+,/-^!

!

"(80-,6*.9:*0%$; !!

F3! +2%$4! +23! MDI! (,/! ./,N'5'$7! %! -+)53$+-2'.! (,/! 89 :! %$5! B3! %*4$,B63573! +23!

-)..,/+!(,/!=0>!(/,&!+23!O,N%/+'-!-+)53$+-2'.!()$5^ !

!

5*<*&*0(*$!

!

gWh!>^!R2363$<!"%$*'$7!+,!+23!+)$3!,(!*23&,4'$3-<!O%+!c&&)$,6<!]!V]UUWL!W][1WYP^!

g]h! `^! b,&3#<! I^!>)663/<! I^!A6,+$'4<!023&,4'$3-T!%73$+-! (,/! +23! '&&)$,+23/%.#! ,(!

*%$*3/q<!O%+!83N!c&&)$,6<!]!V]UU]L!WQZ1W\P^!

gYh!I^!A6,+$'4<!023&,4'$3-!%$5!*%$*3/<!D/$-+!=*23/'$7!83-!C,)$5!F,/4-2,.<!V]UUPL!

ZY1Z\^!
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gPh!C^!`%*2363/'3<!I^!`3$1`%/)*2<!I^>^!`)/42%/5+<!0^!0,&H%5'3/3<!:^>^!C%/H3/<!E^:^!

E/%2%&<! 8^! b,/)4<! I^b^! =.%//31M6/'*2<! >^! a,*%+'<! I^"^! a)-+3/<! I^! >%$+,N%$'<! S^!

>%+-)-2'&%<! ?^>^! >)/.2#<! 8^! O'HH-<! b^! O,&'#%&%<! 0^Î! ?,B3/<! I^D^! ?/,)5(,,+<!

>^>^!8,-3$4'653<!I^!8,+<!=^!=,@@%$'<!>^!R2363$<!9^!r,-2'3<!I^!A6,+$'4<!c$+3/$%+',$%6!

M$',$! ,(! ?2%/&%*,6,7#^! aeeece^! M.5%+3! ,$! +23! DG+3$535! C%&'6#! ,(! 023&,4'$3!

83*3.+,/-!%$5!c$+/,5)*'$7!%!O3B!O,&3$*6%+)/3!(,/!I+ #.'*%6!023&,4'$3!83*3.+,/-<!

?2%/&%*,6,7'*%6!/3N'3B-<!XX!V]UWPL!W1Q[^!

gZh!I^!A6,+$'4<!9^!r,-2'3<!R23!*23&,4'$3!-).3/(%&'6#!/3N'-'+35<!c&&)$'+#<!YX!V]UW]L!

QUZ1QWX^!

gXh!I^0^!>%7%62%3-<!b^!")$$<!=^=^!C3/7)-,$<!837)6%+',$!,(!E?08!%*+'N'+#<!+/%(('*4'$7!

%$5! 6,*%6'@%+',$! H#! E?081'$+3/%*+'$7! ./,+3'$-<! `/! :! ?2%/&%*,6<! WXZ! V]UW]L! WQWQ1

WQYX^!

gQh! =^! 8%J%7,.%6<! S^! 8%J%7,.%6<! 8^:^! a3(4,B'+@<! R3%*2'$7! ,65! /3*3.+,/-! $3B! +/'*4-T!

H'%-'$7! -3N3$1+/%$-&3&H/%$3! /3*3.+,/-<!O%+)/3! /3N'3B-^! "/)7! 5'-*,N3/#<! [!V]UWUL!

YQY1Y\X^!

g\h! =^! 8%J%7,.%6<! "^a^! `%--,$'<! :^:^! 0%&.H366<! O^?^! E3/%/5<! 0^! E3/%/5<! R^=^!

F32/&%$<!`'%-35!%7,$'-&!%-!%!&3*2%$'-&!(,/!5'((3/3$ +'%6!-'7$%6'$7!H#!*23&,4'$3!

/3*3.+,/-<!:!`',6!023&<!]\\!V]UWYL!YZUY[1YZUP\^!

g[h! I^!>)3663/<!D^!S366#<!?^E^!=+/%$73<!?%+2B%#-! (,/! '$+3/$%6'@%+',$!%$5! /3*#*6'$7! ,(!

+23!*23&,4'$3!/3*3.+,/!008Z<!`6,,5<![[!V]UU]L!Q\Z1Q [W^!

gWUh! I^! >3'-3/<! I^! >)3663/<! D^a^! F'-3<! D^>^! >*",$%72<! =^:^! ?3+'+<! O^! =%/%$<! ?^0^!

06%/4<! R^:^! F'66'%&-<! :^D^! ?3%-3<! R23! 023&,4'$3! 83*3.+,/! 0e08Y! c-! "37/%535!

(,66,B'$7! c$+3/$%6'@%+',$! %$5! c-! 83.63$'-235! %+! +23! 0366! =)/(%*3! H#! "3! O,N,!

=#$+23-'-!,(!83*3.+,/<!:!c&&)$,6<!W\U!V]UU\L!XQWY1XQ]P^!
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gWWh!>^!>%/'%$'<!8^!a%$7<!D^!`'$5%<!?^!?%$'$%1`,/5'7$,$<!"^!"sI&H/,-',<!",&'$%$*3!

,(!00a]]!,N3/!00aWQ!'$!'$5)*+',$!,(!*23&,4'$3!/3*3. +,/!008P!53-3$-'+'@%+',$!%$5!

'$+3/$%6'@%+',$!,$!2)&%$!R2]!*366-<!D)/!:!c&&)$,6<!YP!V]UUPL!]YW1]PU^!

gW]h! D^>^! `,//,$'<! I^! >%$+,N%$'<! >^! a,*%+'<! 8^! `,$3**2'<! 023&,4'$3! /3*3.+,/-!

'$+/%*366)6%/!+/%(('*4'$7<!?2%/&%*,6,7#!t!+23/%.3)+'*-<!W]Q!V]UWUL!W1\^!

gWYh!r^!A2%$7<!I^!C,)5'<! :^C^!E3%#<!>^!`3/+23H%)5<!"^! `)3+<!?^! :%//'3/<! I^! :%6'6<!F^!

d%'$*23$43/<! C^! a,)%*23<! c$+/%*366)6%/! 6,*%6'@%+',$! %$5! *,$-+'+)+'N3! 3$5,*#+,-'-! ,(!

0e08P! '$! 2)&%$! 0"YPu! 23&%+,.,'3+'*! ./,73$'+,/! *366- <! =+3&! 0366-<! ]]! V]UUPL!

WUWZ1WU][^!

gWPh!E^!E3/&3$%<!D^!b'/-*2<!?cYS-!%$5!-&%66!ER?%-3-! '$!$3)+/,.2'6!&'7/%+',$T!+B,!

-'53-!,(!+23!-%&3!*,'$<!>,6!c&&)$,6<!ZZ!V]UWYL!\Y1\X^!

gWZh! :^=^! S3//<! 8^9^! :%*;)3-<! 0^! >,#%$,! 0%/5%H%<! R^! R-3<! "^! =3G+,$<! I^! >)3663/<!

"'((3/3$+'%6! /37)6%+',$! ,(! *23&,+%G'-T! /,63! ,(! EH3+%7%&&%! '$! *23&,4'$3! /3*3.+,/1

'$5)*35!*366!&'7/%+',$<!0366!='7$%6<!]Z!V]UWYL!Q][1QYZ^!

gWXh!`^!a%7%$3<!S^r^!02,B<!S^!`%6%H%$'%$<!I^!a3N,#3<!:^!b%//'%7)3<!R^!?6%$*23$%)6+<!

C^! `%63)G<! O^! E)$3/%1=%%5<! C^! I/3$@%$%1=3'-535,-<! C^! `%*2363/'3<! 0e08P!

5'&3/'@%+',$! %$5! H3+%1%//3-+'$1&35'%+35! -'7$%6'$7! %**,)$+! (,/! +23! 3$2%$*35!

*23&,+%G'-!+,!0e0aW]!'$!Fbc>!-#$5/,&3<!`6,,5<!WW]!V ]UU\L!YP1PP^!

gWQh! >^E^! =*,++<! d^! ?'3/,++'<! b^! =+,/3@<! D^! a'$5H3/7<! I^! R2)/3+<! 9^! >)$+%$3/<! 0^!

a%HH31:)66'3<! :^I^!?'+*23/<!=^!>%/)66,<!0,,.3/%+'N3!/37)6%+',$! ,(!3G+/%*366)6%/!-'7$%61

/37)6%+35!4'$%-3!%*+'N%+',$!%$5! *366! -2%.3! *2%$73!H#! ('6%&'$! I!%$5!H3+%1%//3-+'$-<!

>,63*)6%/!%$5!*366)6%/!H',6,7#<!]X!V]UUXL!YPY]1YPPZ^!

gW\h!=^>^!C3/7)-,$<!I^!8%'&,$5'<!=^!?%/%5'-3<!b^!=23$<!S^!>3-%4'<!I^!C3/7)-,$<!9^!

"3-+%'$7<! E^! S,<! :^! R%4%-%4'<! 9^! 0/3&,$%<! 9^R^! D<! ?^! "3! 0%&'66'<! 0,,/5'$%+35!
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%*+',$-!,(!%*+'$!%$5!`I8!./,+3'$-!).-+/3%&!,(!5#$%& '$!%+!3$5,*#+'*!*6%+2/'$1*,%+35!

.'+-<!"3N36,.&3$+%6!*366<!WQ!V]UU[L!\WW1\]]^!

gW[h! :^! 02)%<! 8^! 8'42#<! :^! a'..'$*,++1=*2B%/+@<! "#$%&'$! ]! ,/*23-+/%+3-! +23! 76,H%6!

%*+,&#,-'$!*#+,-4363+,$!(,/!3.'+236'%6!&%'$+3$%$*3!%$5!%.'*%6!*,$-+/'*+',$<!?/,*!O%+6!

I*%5!=*'!M!=!I<!WUX!V]UU[L!]UQQU1]UQQZ^!

g]Uh!E^!E%66,<!>,/3!+2%$!,$3!/'$7!+,!H'$5!+23&!%66T!/3*3$+!'$-'72+-!'$+,!+23!-+/)*+)/3!,(!

+23!%G,$<!"3N36,.&3$+%6!$3)/,H',6,7#<!QY!V]UWYL!Q[[1\UZ^!

g]Wh!b^=^!=2.3+$3/<!8^`^!d%6633<!"#$%&'$! '-!%!ER?%-3! -+'&)6%+35!+,!2'72!63N36-! ,(!

%*+'N'+#!H#!&'*/,+)H)63-<!O%+)/3<!YZZ!VW[[]L!QYY1QYZ^!

g]]h!?^!"3!0%&'66'<!S^!R%43'<!?^=^!>*?23/-,$<!R23!()$*+',$!,(!5#$%&'$!'$!3$5,*#+,-'-<!

0)//3$+!,.'$',$!'$!$3)/,H',6,7#<!Z!VW[[ZL!ZZ[1ZXZ^!

g]Yh!S^!R,&'@%B%<!=^!=)$%5%<!r^C^!a)<!r^!95%<!>^!S'$)+%<!R^!92-2'&%<!R^!=%'+,<!C^r^!

F3'<! >^! >%+-)-2'+%<! =^R^! a'<! S^! R-)+-)'<! =^! b'-%$%7%<! S^! >'4,-2'H%<! S^! R%43'<! b^!

>%+-)'<! 0,.2,-.2,/#6%+',$! ,(! %&.2'.2#-'$! c! %$5! 5#$% &'$! c! H#! 054Z! /37)6%+3-!

*6%+2/'$1&35'%+35!3$5,*#+,-'-!,(!-#$%.+'*!N3-'*63-<!:!0366!`',6<!WXY!V]UUYL!\WY1\]P^!

g]Ph!R^!0%-,6'<!E^! "'!=+3(%$,<!?^!C%++,/3++'<!`^!E',/73++'<!>^! `%6'3++'<!C^!a%++%$@',<!E^!

I'*%/5'<! "^! ?6%+%$,<! "#$%&'$! H'$5'$7! ./,+3'$! 73$3! 3G./3--',$! %$5! &3&,/#!

.3/(,/&%$*3!'$!%735!/%+-<!O3)/,H',6,7#!,(!%7'$7<!YY!V]UW]L!XW\!3XWZ1XW[^!

g]Zh!S^!R%5%7%4'<!"^!R)5,/<!C^!EH%2,)<!?^!R-*2'-*23<!>^!F%652,3/<!>^!`,&-36<!8^!

:,*43/-<!>^!S%&%6<!b)&%$!*#+,&37%6,N'/)-13$*,535!MaYY!%$5!MaQ\!23+3/,&3/'@3!

B'+2!2,-+!008Z!%$5!0e08P!'&.%'/'$7!+23'/!bcd!*,/3*3 .+,/!%*+'N'+#<!`6,,5<!WW[!V]UW]L!

P[U\1P[W\^!

g]Xh!S^!S%B%5%<!E^!M.%52#%#<!=^!C3/%$5,$<!=^!:%$%/+2%$%$<!>^!b%66<!:^?^!d'6%/5%7%<!

d^! r%J$'4<! 0366! &'7/%+',$! '-! /37)6%+35! H#! .6%+363+153/'N35! 7/,B+2! (%*+,/! /3*3.+,/!

3$5,*#+,-'-<!>,63*)6%/!%$5!*366)6%/!H',6,7#<!][!V]UU[L!PZU\1PZW\^!
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g]Qh!c^!=%H/,3<!I^!b%/+$366<!a^I^!:,.6'$7<!=^!`36<!?^"^!?,$%+2<!:^D^!?3%-3<!?^"^!0,66'$-<!

R^:^!F'66'%&-<!"'((3/3$+'%6!/37)6%+',$!,(!3,-'$,.2'6!*23&,4'$3!-'7$%6'$7!N'%!008Y!%$5!

$,$1008Y!.%+2B%#-<!:!c&&)$,6<!WX]!VW[[[L!][PX1][ZZ !̂

g]\h! I^! >)3663/<! O^E^! >%2&,)5<! ?^E^! =+/%$73<! "'N3/-3! -'7$%66'$7! H#! 5'((3/3$+!

*23&,4'$3-!+2/,)72!+23!*23&,4'$3!/3*3.+,/!008Z<!`', *23&!?2%/&%*,6<!Q]!V]UUXL!

QY[1QP\^!

g][h!>^!a,3+-*23/<! `^!E3/H3/<!?^!a,3+-*23/<!=^I^! :, $3-<!a^!?'%6'<!c^!06%/41a3B'-<!>^!

`%77',6'$'<! `^! >,-3/<! 023&,4'$3! /3*3.+,/! -.3*'('*! ( ,/! c?WU! %$5! &'7T! -+/)*+)/3<!

()$*+',$<!%$5!3G./3--',$!'$!%*+'N%+35!R16#&.2,*#+3-<!:!DG.!>35<!W\P!VW[[XL![XY1[X[^!

gYUh!0^`^!b%/.3/<!>^8^!?,.,((<!I^!>*06)-43#<!?^:^!8 ,H'$-,$<!C^I^!>3)$'3/<!R%/73+'$7!

&3&H/%$3! +/%(('*4'$7! '$! '$(3*+',$! ./,.2#6%G'-T! 5#$%&'$! '$2'H'+,/-<! R/3$5-! '$! *366!

H',6,7#<!]Y!V]UWYL![U1WUW^!

gYWh! I^! >)3663/<! ?^E^! =+/%$73<! >3*2%$'-&-! ,(! '$+3/$%6'@%+',$! %$5! /3*#*6'$7! ,(! +23!

*23&,4'$3!/3*3.+,/<!008Z<!D)/!:!`',*23&<!]QW!V]UUPL !]PY1]Z]^!

gY]h! I^`^! >*E3%*2'3<! a^8^! 95366<! I^! v)%$<! :^I^! "%$'36<! O^! 02%)<! R^I^! b'66<! O^O^!

E,/7%$'<! "^:^! S3%+'$7<! >^I^! 0,)-'$<! D^>^! N%$! "%&<! Î! >%/'%$%<! I^! F2'+'$7<! =^!

?3/3/%<!I^!O,N3663<!S^I^! r,)$7<!C^>^!"3%$3<!:^!E'6H3/+<! :^I^!=%4,((<!>^!02'/*,.<! I^!

>*06)-43#<! ?^:^! 8,H'$-,$<! ?#/'&'5#$! *,&.,)$5-T! 5)%6 1%*+',$! -&%66! &,63*)63!

.#/'&'5'$31H%-35!5#$%&'$!'$2'H'+,/-<!I0=!*23&'*%6!H',6,7#<!\!V]UWYL!WZUQ1WZW\^!

gYYh!R^I^!b'66<!I^!>%/'%$%<!0^?^!E,/5,$<!a^8^!95366<!>^:^!8,H3/+-,$<!I^`^!>*E3%*2'3<!

O^!02%)<! :^I^! "%$'36<!O^O^!E,/7%$'<!?^:^! 8,H'$-,$<!I^!>*06)-43#<! c&'$,*2/,&3$3!

'$2'H'+,/-! ,(! 5#$%&'$-! c! %$5! cc! ER?%-3! %*+'N'+#! %$5! 3$5,*#+,-'-<! :! >35! 023&<! ZY!

V]UWUL!PU[P1PWU]^!
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gYPh!=^!a33<!S^r^!:)$7<!:^!?%/4<! :^b^!02,<!r^0^!S'&<!=^!02%$7<!=#$+23-'-! ,(! .,+3$+!

*23&'*%6! '$2'H'+,/-! ,(! 5#$%&'$! ER?%-3<! `',,/7! >35! 0 23&! a3++<! ]U! V]UWUL! P\Z\1

P\XP^!

gYZh!0^`^!b%/.3/<!=^!>%/+'$<!R^b^!O7)#3$<!=^:^!"%$'36-<!O^I^!a%N'5'-<!>^8^!?,.,((<!E^!

b%5@'*<!I^!>%/'%$%<!O^!02%)<!I^!>*06)-43#<!?^:^!8,H'$-,$<!C^I^!>3)$'3/<!"#$%&'$!

'$2'H'+',$! H6,*4-! H,+)6'$)&! $3)/,+,G'$! +#.3! I! 3$5,* #+,-'-! '$! $3)/,$-! %$5! 536%#-!

H,+)6'-&<!:!`',6!023&<!]\X!V]UWWL!YZ[XX1YZ[QX^!

gYXh! I^! >*06)-43#<! :^I^! "%$'36<! E^! b%5@'*<! O^! 02%)<! D^a^! 06%#+,$<! I^! >%/'%$%<! I^!

F2'+'$7<! O^O^! E,/7%$'<! :^! a6,#5<! I^! v)%$<! a^! >,-24%$H%/#%$-<! =^! S/'-2$%$<! =^!

?3/3/%<! >^! 02'/*,.<! a^! N,$! S63'-+<! I^`^! >*E3%*2'3<!>^R^! b,B3-<! 8^E^! ?%/+,$<! >^!

0%&.H366<! :^I^! =%4,((<! e^! F%$7<! :^r^! =)$<! >^:^! 8,H3/+-,$<! C^>^! "3%$3<! R^b^!

O7)#3$<!C^I^!>3)$'3/<!>^I^!0,)-'$<!?^:^!8,H'$-,$<!` )'65'$7!%!H3++3/!5#$%-,/3T!+23!

5#$7,!*,&.,)$5-!.,+3$+6#!'$2'H'+!5#$%&'$!%$5!3$5,*# +,-'-<!R/%(('*<!WP!V]UWYL!W]Q]1

W]\[^!

gYQh!b^!I/%'<!0^a^!R-,)<!c^C^!02%/,<!023&,+%G'-!'$!%!6#&.2,*#+3!*366!6'$3!+/%$-(3*+35!

B'+2! 010! *23&,4'$3! /3*3.+,/! ]`T! 3N'53$*3! +2%+! 5'/3* +35! &'7/%+',$! '-! &35'%+35! H#!

H3+%7%&&%! 5'&3/-! /363%-35! H#! %*+'N%+',$! ,(! E%6.2%'1*,).635! /3*3.+,/-<! ?/,*! O%+6!

I*%5!=*'!M!=!I<![P!VW[[QL!WPP[Z1WPP[[^!

gY\h!a^:^!"/)/#<!:^:^!A'%/34<!=^!E/%N36<!0^R^!d3654%&.<!R^!R%434,-2'<!=^R^!bB%$7<!O^!

b3N343/<! `^C^! d,64&%$<! >^`^! "B'$366<! >,$,&3/'*! %$5!5'&3/'*! 0e0aW]! '$2'H'+!

&3+%-+%-'-! +2/,)72! 5'-+'$*+! 0e08P! '$+3/%*+',$-! %$5!-'7$%6'$7! .%+2B%#-<! ?/,*! O%+6!

I*%5!=*'!M!=!I<!WU\!V]UWWL!WQXZZ1WQXXU^!

gY[h! 0^! "367%5,1>%/+'$<! 0^! D-*/'H%$,<! :^a^! ?%H6,-<!a^! 8',61`6%$*,<! :^a^! 8,5/'7)3@1

C3/$%$53@<! 023&,4'$3! 0e0aW]! )-3-! 0e08P! %$5! %! -'7$%6'$7! *,/3! (,/&35! H#!

H'()$*+',$%6! I4+<! 3G+/%*366)6%/! -'7$%61/37)6%+35! 4'$%-3! VD8SLWf]<! %$5! &%&&%6'%$!
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+%/73+! ,(! /%.%&#*'$! *,&.63G! W! V&R980WL! ./,+3'$-! +,!*,$+/,6! *23&,+%G'-! %$5!

-)/N'N%6! -'&)6+%$3,)-6#! '$! &%+)/3! 53$5/'+'*! *366-<!:! `',6! 023&<! ]\X! V]UWWL! YQ]]]1

YQ]YX^!

!

!

=291&*$!'0.!6*9*0.$!

!

=291&*! >;! 0366! &'7/%+',$! +,B%/5-! 00aY! H)+! $,+! +,B%/5-! 0e0aWW! ,/! 0e0aW]! '-!

H6,*435!H#!5#$%-,/3^!%L!Rb?1W!*366-!B3/3!+/3%+35!B'+2!WX<!PU!,/!\U!m>!,(!5#$%-,/3^!

HL!Rb?1W!*366-!B3/3!+/3%+35!B'+2!PU!m>!,(!5#$%-,/3^!>'7/%+',$!B%-! '$5)*35!B'+2!W!

$>!0e0aW]^!*L! I*+'N%+35!R16#&.2,*#+3-!B3/3!+/3%+35!B'+2! \U!m>! ,(!5#$%-,/3!%$5!

&'7/%+',$!B%-! '$5)*35!B'+2! ]U!$>!00aY^!5L! I*+'N%+35!R16#&.2,*#+3-!B3/3!+/3%+35!

B'+2! \U! m>! ,(! 5#$%-,/3! %$5!&'7/%+',$! B%-! '$5)*35! B' +2!W! $>! 0e0aWW^! 3L! :)/4%+!

*366-! B3/3! +/3%+35! B'+2! \U! m>! ,(! 5#$%-,/3! %$5! &'7/%+',$! B%-! '$5)*35! B'+2! W! $>!

0e0aW]^! `%-3! 63N36! ,(! &'7/%+',$! B%-! 53+3/&'$35! '$! +23! %H-3$*3! ,(! *23&,4'$3-^!

=+%+'-+'*%6! %$%6#-'-! B3/3! .3/(,/&35! )-'$7! %! ,$31B%#! IO9dI! B'+2! %! `,$(3//,$'!

>)6+'.63! *,&.%/'-,$! +3-+! %-! .,-+1+3-+! KK! -2,B'$7! %!.! N%6)3! oU^UW! %$5! KKK! oU^UUW^!

"%+%!/3./3-3$+!+23!&3%$!p!=^D^>^!,(!%+!63%-+!+2/33!'$53.3$53$+!3G.3/'&3$+-^!

!

=291&*!?;!0366!&'7/%+',$!+,B%/5-!00aY<!0e0aWW!%$5!0e0aW]!'-!H6,*435!H#!5#$7,1

P%^!%L!Rb?1W!*366-!B3/3!+/3%+35!B'+2!\U!m>!,(!5#$7,1P%^!>'7/%+',$!B%-!'$5)*35!B'+2!

W!$>!00aY^!HL! I*+'N%+35!R16#&.2,*#+3-!B3/3!+/3%+35!B'+2! \U!m>! ,(!5#$7,1P%!%$5!

&'7/%+',$!B%-!'$5)*35!B'+2!]U!$>!0e0aWW^!*L!Rb?1W!*366-!B3/3!+/3%+35!B'+2!\U!m>!

,(! 5#$7,1P%! %$5! &'7/%+',$! B%-! '$5)*35! B'+2! W! $>! 0e0aW]^! 5L! :)/4%+! *366-! B3/3!

+/3%+35! B'+2! \U! m>! ,(! 5#$7,1P%! %$5! &'7/%+',$! B%-! '$5)*35! B'+2! W! $>! 0e0aW]^!
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=+%+'-+'*%6! %$%6#-'-! B3/3! .3/(,/&35! )-'$7! %! ,$31B%#! IO9dI! B'+2! %! `,$(3//,$'!

>)6+'.63!*,&.%/'-,$!+3-+!%-!.,-+1+3-+!B'+2!K!-2,B'$7!%!.!N%6)3!oU^UZ<!KK!-2,B'$7!%!.!

N%6)3!oU^UW!%$5!KKK!-2,B'$7!%!.!N%6)3!o!U^UUW^!"%+%!/3./3-3$+!+23!&3%$!p!=^D^>^!,(!

%+!63%-+!+2/33!'$53.3$53$+!3G.3/'&3$+-^!

!

=291&*! @T! D((3*+! ,(! 5'((3/3$+! 5#$%&'$! '$2'H'+,/-! ,$! &'7/%+',$! +,B%/5-! 00aY! %$5!

0e0aW]^! %L! Rb?1W! *366-! B3/3! +/3%+35! B'+2! W! m>! ,(! '&'$,5#$1WQ! %$5! W! m>! ,(!

'&'$,5#$1]]^! >'7/%+',$! B%-! '$5)*35! B'+2!W!$>!00aY^! HL! :)/4%+! *366-! B3/3!+/3%+35!

B'+2!W!m>!,(!'&'$,5#$1WQ!%$5!W!m>!,(!'&'$,5#$1]]^!>'7/%+',$!B%-!'$5)*35!B'+2!W!$>!

0e0aW]^!*L!Rb?1W!*366-!B3/3!+/3%+35!B'+2!WZ!m>!5#$,631YW1]!%$5!WZ!m>!5#$,631YP1

]!%$5!&'7/%+',$!B%-!'$5)*35!B'+2!W!$>!00aY!5L!:)/4%+!*366-!B3/3!+/3%+35!B'+2!WZ!m>!

5#$,631YW1]!%$5!WZ!m>!5#$,631YP1]!%$5!!&'7/%+',$!B%-!'$5)*35!B'+2!W!$>!0e0aW]^!

3L!Rb?1W!*366-!B3/3!+/3%+35!B'+2!WU!m>!,(!>'R>I`!%$5!&'7/%+',$!B%-!'$5)*35!B'+2!W!

$>!00aY^!(L!:)/4%+!*366-!B3/3!+/3%+35!B'+2!WU!m>!,(!>'R>I`!%$5!Z!m>!,(!9*R>I`^!

>'7/%+',$!B%-!'$5)*35!B'+2!W!$>!0e0aW]^!7L!Rb?1W!*366-!B3/3!+/3%+35!B'+2!Z!m>!,(!

9*R>I`^!>'7/%+',$!B%-!'$5)*35!B'+2!W!$>!00aY^!2L!Rb ?1W!*366-!B3/3!+/3%+35!B'+2!

WU!m>!,(!>'R>I`!%$5!Z!m>!,(!9*R>I`^!>'7/%+',$!B%-!' $5)*35!B'+2!W!$>!0e0aW]^!

=+%+'-+'*%6! %$%6#-'-! B3/3! .3/(,/&35! )-'$7! %! ,$31B%#! IO9dI! B'+2! %! `,$(3//,$'!

>)6+'.63! *,&.%/'-,$! +3-+! %-! .,-+1+3-+! B'+2! KKK! -2,B'$7! %! .! N%6)3! o! U^UUW^! "%+%!

/3./3-3$+!+23!&3%$!p!=^D^>^!,(!%+!63%-+!+2/33!'$53.3$53$+!3G.3/'&3$+-^!

!

=291&*!A;!D((3*+!,(!3$5,*#+,-'-!'$2'H'+,/-!,$!&'7/%+',$!+,B%/ 5-!00aY!%$5!0e0aW]^!%L!

Rb?1W!*366-!B3/3!+/3%+35!B'+2!WU!m>! ,(! .#/'&'5#$1Q^!>'7/%+',$!B%-! '$5)*35!B'+2!W!

$>! 00aY^! HL! Rb?1W! *366-! B3/3! +/3%+35! B'+2! WU! m>! ,(!.#/'&'5#$1Q^! >'7/%+',$! B%-!

'$5)*35!B'+2!W!$>!0e0aW]!%$5!&'7/%+35!*366-!B3/3!*,)$+35!%(+3/!P!2,)/-^!*L!Rb?1W!
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*366-!B3/3!+/3%+35!B'+2!W^]Z!m>!,(!.'+-+,.!]!%$5!.'+-+,.!]!$37%+'N3!*,$+/,6!*,&.,)$5!

%$5! YU! m>! ,(! .'+-+,.! ]! %$5! .'+-+,.! ]! $37%+'N3! *,$+/,6! *,&.,)$5<! /3-.3*+'N36#^!

>'7/%+',$!B%-! '$5)*35!B'+2!W!$>!00aY^!5L! :)/4%+!*366-!B3/3!+/3%+35!B'+2!YU!m>!,(!

.'+-+,.! ]!%$5! .'+-+,.! ]! $37%+'N3! *,$+/,6! *,&.,)$5<! /3-.3*+'N36#!%$5!&'7/%+',$!B%-!

'$5)*35! B'+2! W! $>! 0e0aW]^! =+%+'-+'*%6! %$%6#-'-! B3/3! .3/(,/&35! )-'$7! %! ,$31B%#!

IO9dI!B'+2!%!`,$(3//,$'!>)6+'.63!*,&.%/'-,$!+3-+!%-!.,-+1+3-+!B'+2!KK!-2,B'$7!%!.!

N%6)3!o!U^UW!%$5!KKK!-2,B'$7!%!.!N%6)3!o!U^UUW^!"%+%!/3./3-3$+!+23!&3%$!p!=^D^>^!

,(!%+!63%-+!+2/33!'$53.3$53$+!3G.3/'&3$+-^!
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