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96!8#).'5)%!#.!$#1$!/#!*0(1'1$#(*')!$#%&0/'(9&'*)!-0%!#.!&C$0/0!/#!'($#A%)*'+(!-)%)!.01!/)$01!06$#<
('/01!#,-#%'&#($).&#($#7!!

:6!P).*4.)%!;!A%)2'*)%!.01!3).0%#1!/#!=@!317!I8**06$#('/01!#,-#%'&#($).&#($#7!
T6! R#/')($#! .)! %#A%#1'+(! )/#*4)/)! /#! .01! 3).0%#1! /#! =@! /#$#%&'()%! ?4#! #*4)*'+(! 1#&'#&->%'*)!
V(;<=>?@A!0!2;B*.;;<W!)K41$)!&#K0%!.01!/)$01!#,-#%'&#($).#1!;!*).*4.)%!.01!3).0%#1!/#!.)1!*0(1<
$)($#1!)!;!/!/#!$).!#*4)*'+(7!!

U6!P0(!.01!3).0%#1!/#!)!;!/!06$#('/01!1#AX(!#.!-4($0!)($#%'0%@!*).*4.)%!.01!3).0%#1!/#!γγγγ8 !;!γγγγ9!$#+%'<
*017![%)2'*)%.01!K4($0!*0(!.01!#,-#%'&#($).#1@!-)%)!*0&-)%)*'+(7!

[6!N%)5)%!$)&6'C(!.)1!1'A4'#($#1!A%92'*)1E!!
"')A%)&)!,*f*I!<!;!
"')A%)&)!C*1*I!!$0&)(/0!*0&0!6)1#!*4).?4'#%)!/#!.01!*0&-0(#($#17!!



! \!

$'+#,"%5)0"%**
86!]^4C!#1$)/0!/#!%#2#%#(*')!;!?4C!#1$)/0!$'-0!1#!/#6#(!#.#A'%!;!*49.#1!10(!.)1!M'-+$#1'1!?4#!1#!/#<
6#(!M)*#%!-)%)!/#/4*'%!.)1!#,-%#1'0(#1!?4#!-#%&'$#(!*).*4.)%!.01!*0#2'*'#($#1!/#!)*$'3'/)/!)!-)%<
$'%!/#!.01!/)$01!06$#('/01!#(!.)!#,-#%'#(*')_7!!

96! P0(1$%4;)! A%92'*)1! /#! #?4'.'6%'0! #($%#! 2)1#1! )! -%#1'+(! *0(1$)($#! -)%)! 4()! &#5*.)! 6'()%')! *0(!
*0&-0%$)&'#($0!-#%2#*$0!;!*0(!*0&-0%$)&'#($0!%#).!K41$'2'*)(/0!*4).'$)$'3)&#($#!.)1!/#13')*'0<
(#1!/#!.)!'/#).'/)/7!!

:6!`(/'?4#!4(!&C$0/0!-)%)!$%)5)%!4()!*4%3)!*0&-.#$)!,*1*I!-)%)!4()!&#5*.)!6'()%')@!*0(0*'C(/01#!.)!
$#&-#%)$4%)! /#! #64..'*'+(! ;! *0&-01'*'+(! /#.! )5#+$%0-07! B'&-.'2'*)*'0(#1! ?4#! 1#! M)*#(7! ]^4C!
0$%0!/)$0!(#*#1'$)%>)!-)%)!(0!M)*#%!#1$)1!1'&-.'2'*)*'0(#1_7!

!

!

!

/"/."%P0)!g)**
1*"LT`D=B@!RLNaDbB!)(/!1$)22!<!6$+.:8@.&-1%/#AB<801%/CA.@8<-:B7!
1*[`==`=LT"!<!3&-:)D,0-8)&/-)/;:10-8)&1%/E8<-8%%1-8)&7!
1*aL=L@!F`Pc!)(/!d8`D"!<!41+):/F/G87,8D/67,8%89:8,@7!
1*[=LBBNUTD@!B7!<!H,I@801/;I<8017!
1*a`Fc`T!)(/!ReD8B!<!3&D,<-:81%/6&*8&..:8&*/CA.@8<-:B"%34"/>J>K"/LMNJKO7!
1*FD88e@!f7a7!<!CA.@801%/6&*8&..:P</Q1&D9))R7!
1*=LT[D@!T0%6#%$!L7!<!Q1&D9))R/)S/CA.@8<-:B7!
!

!

5$)6,7%8998!


