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The research carried out on the process of ageing and the development of the chronic diseases
(atherosclerosis, cancer, etc.) clearly established the role of the diet’s quality in their
development. Antioxidants, in particular carotenoids (lycopene), have therefore a significant
contribution to the organism’s defense, through the protection of biological systems’
mechanisms.

In this thesis, we wanted to prove the hepato-protectoral role of the lycopene and its
bio-availability by the realization of a supplementation of forty five Wistar rats. Divided into
four groups of six rats, two from each group were sacrificed, every two weeks.

The groups two and four rats received daily, by oral way lycopene 5 mg per kg of body
weight (in paraffin oil). Moreover, those of group four were poisoned by an oral amount of 2 ml
of CCl4 per kg of body weight in a solution of paraffin oil at 30%, twenty four hours before their
sacrifice. The rats of group one were regarded as witnesses and received only paraffin oil like
those of group three. The latter however, were poisoned with CCL4, twenty four hours before
their sacrifice.

The dosage of lycopene in the rats’ livers revealed the presence of an antioxidant, but its
quantification remains debatable owing to the fact that it is influenced by several factors such as
the quantity administered, the way of administering it, etc.

Thanks to the intoxication of group three rats by CCL4, we could observe a clear increase of
the enzymatic activity rate in the hepatic assessment. On the other hand, the dosage of the
biochemical markers and the enzymatic activities of the rats pretreated by lycopene and poisoned
by CCL4, showed a reduction of the rate of the latter according to the hepatic assessment.

The histological study made it possible to observe the damage caused by the intoxication,
and to show the protection of the liver by the lycopene, which suggests that the latter is able to
ensure a protection against the hepatic affections related to a poisoning by CCL4.

Key-words Rats - lycopene - CCl4 – Bilan hepatic
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Les recherches réalisées sur le processus de vieillissement et le développement de quelque
maladies chroniques (athérosclérose, cancer, etc.) ont clairement établi le rôle de la qualité du
régime alimentaire dans leur développement. Les antioxydants, en particulier les caroténoïdes (le
lycopène), ont un apport significatif dans la défense de l’organisme, à travers les mécanismes de
protection des systèmes biologiques. Dans cette thèse, nous avons voulu prouver le rôle
hépatoprotecteur du lycopène et sa biodisponibilté par la réalisation d’une supplémentation de 43
jours, sur 24 rats wistar. Divisés en quatre lots de six rats, deux rats de chaque lot ont été
sacrifiés, toutes les deux semaines. Les rats des lots 2 et 4 ont reçu quotidiennement, par voie
orale 5 mg de lycopène par kg de poids corporel (dans de l’huile de paraffine), de plus, ceux du
lot 4 ont été intoxiqués par une dose orale de 2 ml de CCl4 par kg de poids corporel dans une
solution à 30% d’huile de paraffine, 24 heures avant leur sacrifice. Les rats du lot 1 ont été
considérés comme témoins et ils ont reçu seulement de l’huile de paraffine comme ceux du lot 3,
mais ces derniers ont été intoxiqués au CCl4, 24h avant leur sacrifice.

Le dosage du lycopène dans le foie des rats a révélé la présence de l’antioxydant mais sa
quantification reste discutable du fait qu’il est influencé par plusieurs facteurs tels que la quantité
administrée, la voie d’administration, etc.

Grâce à l’intoxication des rats du lot 3, par le CCl4, nous avons pu observer une nette
augmentation du taux des activités enzymatiques du bilan hépatique. Par contre, le dosage des
marqueurs biochimiques et des activités enzymatiques du bilan hépatique, des rats prétraités par
le lycopène et intoxiqués par le CCl4, a montré une réduction du taux de ces derniers.

L’étude histologique a permis d’observer les dommages provoqués par l’intoxication et de
montrer la protection du foie, par le lycopène, ce qui suggère que ce dernier est en mesure
d’assurer un effet protecteur contre les affections hépatiques liées à un empoisonnement par le
CCl4.

Mots-clés : Rats – lycopène - CCl4 - Bilan hépatique

)E4=AE

I



_BF6B4JF9B@B;B:E 2: B9.B629.2 J/>4BF;FYBU=2 6= ;>.FJC92 ./2[ ;2 70:

V



 9:7F6=.:BF9

D- &3% #*%0&--&'&(% #)'/3 X0& -&3 &3"2*&3 $!#*%/5&3 )& -_,LY.2(& CO9;F "$,5,X0&(% )&3
),''#.&3 *&--0-#/$&3 /'",$%#(%3 ",05#(% *,()0/$& ` )&3 )!B#/--#(*&3 #0 3&/( )&
-6,$.#(/3'&A D-3 3,(%\ )& "-03 &( "-03\ /'"-/X0!3 )#(3 -& "$,*&3303 )& 5/&/--/33&'&(% &% -&
)!5&-,""&'&(% )& '#-#)/&3 X0/ -0/ 3,(% #33,*/!&3 C#%+!$,3*-!$,3&\ *#(*&$\ '#-#)/&3
(&0$,)!.!(!$#%/5&3FA>&3 '#-#)/&3 ,(% 303*/%! -6#%%&(%/,( "#$%/*0-/2$& )&3 *+&$*+&0$3 *#$
&--&3 )&5/&((&(% )& "-03 &( "-03 $!"#()0&3\ 30$%,0% )#(3 -& ',()& ,**/)&(%#-A J/&( X0&
-&3 B#*%&0$3 .!(!%/X0&3 &% -_a.& 3,/&(% /'",$%#(%3 )#(3 -# )!%&$'/(#%/,( )0 B#*%&0$ )&
$/3X0&\ -# X0#-/%! )0 $!./'& #-/'&(%#/$& &3% !.#-&'&(% *,(3/)!$!& *,''& 0( B#*%&0$
/'",$%#(%A

K& $b-& )&3 &3"2*&3 $!#*%/5&3 )& -_,LY.2(& CO9;F &% -&3 ),''#.&3 ,LY)#%/B3 )&3
7/,',-!*0-&3 3,(% -&3 #L&3 "$/(*/"#0L )& -# $&*+&$*+& $!*&(%&\ -/!& #0L '#-#)/&3
*+$,(/X0&3 CO#, &% <.#$c#-\ GHHHFA < %$#5&$3 *&3 $&*+&$*+&3\ "-03/&0$3 #0%&0$3 ,(%
',(%$! -& $b-& )&3 #(%/,LY)#(%3\ &( "#$%/*0-/&$ -&3 *#$,%!(,d)&3\ )#(3 -# "$,%&*%/,( )&
-6,$.#(/3'&\ #./33#(% *,''& )&3 #.&(%3 /(#*%/5#(% )&3 O9;A

K&3 '!*#(/3'&3 "#$ -&3X0&-3 -&3 *#$,%!(,d)&3 C-& -Y*,"2(&F "$,%2.&(% -&3 3Y3%2'&3
7/,-,./X0&3 )&3 ),''#.&3 )03 ` -6,LY.2(& 3/(.0-&% *,(3/3%&(% &( 0( &(3&'7-& )&
$!#*%/,(3 "+Y3/X0&3 &% *+/'/X0&3 &(%$& *&0L^*/ &% -# ',-!*0-& )6,LY.2(& e&L*/%!&eA </(3/\
-6!(&$./& )6&L*/%#%/,( )& -6,LY.2(& 3/(.0-&% &3% %$#(3B!$!& 5&$3 -& "/.'&(%\ ",0$ f%$&
&(30/%& )/33/"!& #0 (/5&#0 )&3 ),07-&3 -/#/3,(3 *,([0.0!&3A K& -Y*,"2(& &3% 0(
*#$,%!(,d)& "$!3&(% "$/(*/"#-&'&(% )#(3 -# %,'#%& &% )#(3 3&3 "$,)0/%3 )&
%$#(3B,$'#%/,(\ /- B#/% "#$%/& )&3 '/*$,(0%$/'&(%3 X0/ "#$%/*/"&(% ` -# )!B&(3& )&

 9:7F6=.:BF9

S



-6,$.#(/3'& *,(%$& -&3 &3"2*&3 ,LY.!(!&3 $!#*%/5&3A D- &3% &33&(%/&--&'&(% -& "/!.&0$ )&
-6,LY.2(& 3/(.0-&%\ '#/3 /- "&0% !.#-&'&(% (&0%$#-/3&$ )&3 $#)/*#0L -/7$&3 CN0"%# &%  !A\
GHHQFA

<B/( )& '/&0L *,((#g%$& -& *,'",$%&'&(% )0 -Y*,"2(& &% 3,( ',)& )_#*%/,(\ (,03
#5,(3 $!#-/3! *&%%& !%0)& )#(3 -& 70% :

Z  6!5#-0&$ -6&BB&% )&3 %$#/%&'&(%3 #)'/(/3%$!3 C-Y*,"2(& &% >>-TF 30$ -# *$,/33#(*& )&3
$#%3\ &( &BB&*%0#(% )&3 '&30$&3 ",()!$#-&3 C*$,/33#(*&\ .#/( )& ",/)3 &% /()/*&3
+!"#%,3,'#%/X0&3FA

Z  & ',(%$&$ -# 7/,)/3",(/7/-/%! )0 -Y*,"2(& "#$ 3,( ),3#.&\ #0 (/5&#0 )0 3!$0' &% )0
B,/&\ "#$ #(#-Y3& *+$,'#%,.$#"+/X0& -/X0/)& +#0%& "&$B,$'#(*& C?4K>FA

Z  & ',(%$&$ -6&BB&% +!"#%,"$,%&*%&0$ )0 -Y*,"2(& 5/3^`^5/3 )& -# %,L/*/%! /()0/%& "#$
-6/(.&3%/,( )0 %!%$#*+-,$0$& )& *#$7,(& C>>-TF\ ` "#$%/$ )0 ),3#.& )&3 #*%/5/%!3
&(]Y'#%/X0&3 &% )&3 '#$X0&0$3 7/,*+/'/X0&3 )0 7/-#( +!"#%/X0&A

;#*+#(% X0& -& B,/& &3% -# */7-& -# "-03 3&(3/7-& #0L &BB&%3 %,L/X0&3 )0 %!%$#*+-,$0$& )&
*#$7,(& C'!%#7,-/3! "#$ -&3 '/*$,3,'&3 +!"#%/X0&3 )0 3Y3%2'& ',(, ,LY.!(#3& )0
*Y%,*+$,'& 4^TRHF &% )#(3 -& 70% )& *,(B$,(%&$ -&3 $!30-%#%3 )0 7/-#( +!"#%/X0&\ (,03
#5,(3 *,'"-!%! (,%$& !%0)& "#$ 0(& #""$,*+& +/3%,-,./X0& C#73&(*& ,0 $!)0*%/,( )&
-!3/,(3 +!"#%/X0&3FA

_BF6B4JF9B@B;B:E 2: B9.B629.2 J/>4BF;FYBU=2 6= ;>.FJC92 ./2[ ;2 70:

PH



GH%I #),  ? (E9E70;B:E4 4=7 ;24
.FAJF4E4 09:BFK>609:4

 5L5 '24 8B:0AB924 09:BFK>609:24

K&3 5/%#'/(&3 3,(% )&3 *,'",3#(%3 ,$.#(/X0&3 (!*&33#/$&3 ` -# $!.0-#%/,( )& -# '#[,$/%!
)&3 B,(*%/,(3 )& -6,$.#(/3'&A >& 3,(% )&3 7/,*#%#-Y3&0$3 ),(% -&3 ',)&3 )6#*%/,( "&05&(%
f%$& '0-%/"-&3 &% *,'"-&L&3A K&3 5/%#'/(&3 #(%/,LY)#(%&3 [,0&(%\ -# "-0"#$% )0 %&'"3\ -&
$b-& )& *#"%&0$3 )& $#)/*#0L -/7$&3A >& 3,(% )& "&%/%&3 ',-!*0-&3 X0/ )!%/&((&(% )&3
"$,"$/!%!3 )& %Y"& h3073%$#%3 ;0/*/)&3i\ X0/ #./33&(% *,''& 0( 7,0*-/&$ #(%/,LY)#(% &%
"$,%2.&(% -&3 #*/)&3 (0*-!/X0&3\ -&3 "$,%!/(&3 &% -&3 -/"/)&3A

K6#*%/,( "$,%&*%$/*& )&3 &(]Y'&3 *Y%,"-#3'/X0&3 &3% *,'"-!%!& "#$ )&3 ',-!*0-&3
#(%/,LY)#(%&3\ &( "#$%/*0-/&$\ -6j^%,*,"+!$,-\ -&3 *#$,%!(,d)&3 C-Y*,"2(&F\ -& .-0%#%+/,(\
-6#*/)& #3*,$7/X0&\ &%*AAA

 5L5L5 '0 8B:0AB92 ,

K# 5/%#'/(& @ &3% -& %&$'& .!(!$/X0& +#7/%0&--&'&(% 0%/-/3! ",0$ )!3/.(&$ -&3 )/BB!$&(%3
%,*,"+!$,-3 ,0 %,*,%$/!(,-3A >& 3,(% )&3 *,'",3!3 )6,$/./(& 5!.!%#-&\ '/(&0$3 &(

GH%I #),  ? (E9E70;B:E4 4=7 ;24 .FAJF4E4 09:BFK>609:4

PP



X0#(%/%! '#/3 %$23 /'",$%#(%3 "#$ -&0$3 "$,"$/!%!3 #(%/,LY)#(%&3 &% -&0$ #*%/5/%!
5/%#'/(/X0&A

K&3 %,*,"+!$,-3 ,0 %,*,%$/!(,-3 Ck/.APF "$!3&(%&(% 0(& 3%$0*%0$& )& 7&(],"Y$#(,-A K#
B,(*%/,( +Y)$,LY-& &3% &( ",3/%/,( U 30$ -& *Y*-& #$,'#%/X0& &% &( "#$# )& -6#%,'&
)6,LY.2(& +!%!$,*Y*-/X0&A K&3 )/5&$3 %,*,"+!$,-3 &% %,*,%$/!(,-3 3& )/BB!$&(*/&(% &(%$& &0L
"#$ -& (,'7$& &% -# ",3/%/,( )& .$,0"&'&(%3 '!%+Y-&3 30$ -& (,Y#0 #$,'#%/X0& C>-#033&\
GHHPFA

6!/14+ 7" #$%&'$&%( ')*+*,&( -(. -*//0%(1$. $2'23)0%2!.4

K6j^%,*,"+!$,- &3% -# 5/%#'/(& X0& -6,( $&%$,05& -& "-03 B$!X0&''&(% )#(3 -# (#%0$& &%
X0/ "$!3&(%& -6#*%/5/%! 7/,-,./X0& -# "-03 !-&5!&A ;# 3%$0*%0$& -0/ "&$'&% )& *#"%&$ -&3
$#)/*#0L -/7$&3 )#(3 -&3 ],(&3 -/","+/-&3 )&3 '&'7$#(&3 *&--0-#/$&3 C.$a*& ` 3# *+#g(&
"+Y%Y-&F #/(3/ X0& )#(3 -&3 ],(&3 +Y)$,"+/-&3 ` -# 30$B#*& )&3 '&'7$#(&3 "-#3'/X0&3
C.$a*& ` 3,( +Y)$,LY-& "+!(,-/X0&FA

%5 *E.09B4A2 6S0.:BF9 62 ;0 8B:0AB92 ,

K6j^%,*,"+!$,- $!#./% #5&* -&3 $#)/*#0L ,LY.!(!3 -/"/)/X0&3 &( &'"f*+#(% -&0$
"$,"#.#%/,(A K# 5/%#'/(& @ &% -&3 #0%$&3 #(%/,LY)#(%3 "+!(,-/X0&3 (&0%$#-/3&(% ),(* -#
"!$,LY)#%/,( -/"/)/X0& &33&(%/&--&'&(% "#$ /(+/7/%/,( )& -# "+#3& )& "$,"#.#%/,( )&3
$#)/*#0L -/7$&3C>-#033&\ GHHPFA @--& [,0& !.#-&'&(% 0( $b-& &( "#$%/*/"#(% ` -# 3%$0*%0$&
'&'7$#(#/$& &% B,$'& )&3 *,'"-&L&3 #5&* -&3 $!3/)03 #$#*+/),(/X0&3A @--& ",0$$#/% #/(3/
3%#7/-/3&$ -&3 '&'7$#(&3\ /()!"&()#''&(% )& 3,( #*%/,( #(%/,LY)#(%&A K# 5/%#'/(& @
3_,"",3& ` -# "!$,LY)#%/,( )&3 #*/)&3 .$#3 &( "&$,LY)&3 "#$ $!#*%/,(3 $#)/*#-#/$&3A

K& (,Y#0 *+$,'#(&\ ,LY)! 30$ -& .$,0"& 9? -,$3 )&3 $!#*%/,(3 $#)/*#-#/$&3\ &3%
%$#(3B,$'! &( j^%,*,"+!$,- $#)/*#-\ $&-#%/5&'&(% 3%#7-&\ ),(* "&0 $!#*%/B\ &% X0/ &3% )&
"-03 $!.!(!$! &( %,*,"+!$,- "#$ -_#*/)& #3*,$7/X0& ,0 -& .-0%#%+/,( Ck/.AGF

_BF6B4JF9B@B;B:E 2: B9.B629.2 J/>4BF;FYBU=2 6= ;>.FJC92 ./2[ ;2 70:

PG



6!/14+ 89 5'$*21  1$*% -*' ! *%( -( ! 6*$ +*1( 7

_5 PF9.:BF94 62 ;0 8B:0AB92 ,

K# "$/(*/"#-& B,(*%/,( )& -# 5/%#'/(& @ &3% 3,( #*%/,( #(%/,LY)#(%&A =( #(%/,LY)#(% # ",0$
70% )& "$,%!.&$ *&$%#/(3 !-!'&(%3 7/,-,./X0&3 )& (,%$& *,$"3 *,(%$& -&3 ',-!*0-&3
)_,LY.2(& X0/ ",0$$#/&(% /(%&$B!$&$ )#(3 -&3 $!#*%/,(3 7/,*+/'/X0&3 &% ',)/B/&$ -# 3%$0*%0$&
)& *&$%#/(3 *,'",3!3A 4#$ *,(3!X0&(%\ &--& "&$'&% )& '#/(%&(/$ -_/(%!.$/%! )&3
'&'7$#(&3 *&--0-#/$&3 &% )& $!.0-#$/3&$ -&3 $!#*%/,(3 7/,*+/'/X0&3 (!*&33/%#(% )&
-_,LY.2(& C,0 ,LY)#%/,(F Ck/.AQFA

6!/14+ :9 8%2$('$*21 -(. +(+9% 1(. '(!!&! *%(. 3 % !: '$*21 '2+9*10( -(.  1$*2;<- 1$.4

G5 "F=7.24 0;BA29:0B724 62 ;0 8B:0AB92 ,

K&3 +0/-&3\ -&3 '#$.#$/(&3 &% -&3 "$,)0/%3 *!$!#-/&$3 ` .$#/(3 &(%/&$3 3,(% 0(& &L*&--&(%&
3,0$*& )& 5/%#'/(& @A >&$%#/(3 B$0/%3 C",''&\ '#(.0&\ "f*+&F &% -!.0'&3 C#3"&$.&\
*#$,%%&F 3,(% !.#-&'&(% )&3 3,0$*&3 )& 5/%#'/(& @\ '#/3 &( B#/7-& X0#(%/%! C1#7APFA

#0@;20= L? "F=7.24 2: 0JJF7:4 29 `B:0AB92 , abB:/92> 2: )F;324V LXXNcD

GH%I #),  ? (E9E70;B:E4 4=7 ;24 .FAJF4E4 09:BFK>609:4

PQ



<-/'&(%3 4,$%/,(3 l0#(%/%!3 )& 5/%#'/(& @
?0/-& )& .&$'& )& 7-! PR '- m P *A ` 3,0"& GU '.
?0/-& )& %,0$(&3,- PR '- m P *A ` 3,0"& I '.
?0/-& )_#'#()& PR '- m P *A ` 3,0"& R '.
?0/-& )& *#$%+#'& PR '- m P *A ` 3,0"& R '.
?0/-& )& '#d3 PR '- m P *A ` 3,0"& Q '.
?0/-& )_,-/5& PR '- m P *A ` 3,0"& G '.
4,''& =(& P '.
<3"&$.& PGR '- m PmG %#33& n P '.

 5L5M5 '0 8B:0AB92 G

K# 5/%#'/(& > # !%! /3,-!& -# "$&'/2$& B,/3 &( PSGV &% 3# 3%$0*%0$& )!%&$'/(!& &( PSQHA
>6&3% 0( *Y*-& -#*%,(/X0& ` U *#$7,(&3A ;&0- -6/3,'2$& K &3% #*%/BA 4#$ ,LY)#%/,(\ ,(
,7%/&(% -6#*/)& )!+Y)$,#3*,$7/X0& C#3*,$7,(&FA K# 5/%#'/(& > &3% %$23 $!"#()0& )#(3 -#
(#%0$&\ 30$%,0% "#$'/ -&3 5!.!%#0LA K&3 3,0$*&3 "$/(*/"#-&3 3,(% -&3 B$0/%3 &% -!.0'&3 B$#/3\
-# ",''& )& %&$$&\ -& "#/( &% -&3 *!$!#-&3A

K# 5/%#'/(& > ,0 #*/)& #3*,$7/X0& # 0(& 3%$0*%0$& #""#$&(%!& ` *&--& )&3 30*$&3 `
3/L #%,'&3 )& *#$7,(& Ck/.A TFA @--& &3% 3Y(%+!%/3!& )#(3 -& B,/& )& -# "-0"#$% )&3
'#''/B2$&3 ` "#$%/$ )0 .-0*,3&A K&3 +0'#/(3 #/(3/ X060( 7,( (,'7$& )& "$/'#%&3 &% -&
*,7#Y& ,(% "&$)0 -# *#"#*/%! )& 3Y(%+!%/3&$ *&%%& 5/%#'/(& &% 3,(% ),(* )!"&()#(%3 )60(
#"",$% $!.0-/&$A

6!/14+ ;9 #$%&'$&%( ')*+*,&( -( ! 6*$ +*1( = > '*-( ?@ .'2%9*,&(A >=! &..(B CDDEA

%5 *B42 29 E8B629.2 62 ;S2332: 09:BFK>609: 62 ;0 8B:0AB92 G

=(& !%0)& # ',(%$! X0& )&3 *,7#Y&3 $&*&5#(% ,$#-&'&(% )& -# 5/%#'/(& > ` -# ),3&
X0,%/)/&((& )& UHH '. "$!3&(%& 0(& #0.'&(%#%/,( 3/.(/B/*#%/5& )& -&0$ $!3/3%#(*&
#(%/,LY)#(%& .!(!$#-& Ck/.A RFA >&%%& ),3& )& 5/%#'/(& > &L&$*& 0( &BB&% "$,%&*%&0$
3/.(/B/*#%/B 5/3^`^5/3 )& -6,LY)#%/,( )&3 -/"/)&3 &% )&3 "$,%!/(&3 +!"#%/X0&3 CJ#$[#\ PSSTFA

_BF6B4JF9B@B;B:E 2: B9.B629.2 J/>4BF;FYBU=2 6= ;>.FJC92 ./2[ ;2 70:

PT



6!/14+ <" 7//($ -( .<1(%F*( -(.  1$*2;<- 1$. !2%. -( !:*1$(% '$*21 -(. % -*' &; !*3*-*,&(.

 6(' ! 6*$ +*1( 7 ($ %0F010% $*21 -& % -*' ! $2'23)0%<! >6*$ 7 2;<-0(A 3 % ! 6*$ +*1( =B

3(%+($ -( /2%+(% -( ! 6*$ +*1( 7  '$*6( >G(< ($  !4B EHIJA4

_5 *E.09B4A2 6S0.:BF9 62 ;0 8B:0AB92 G

K# 5/%#'/(& > &3% -60( )&3 #(%/,LY)#(%3 (#%0$&-3 -&3 "-03 "0/33#(%3A >&"&()#(%\ 3,(
'!*#(/3'& )6#*%/,( ',-!*0-#/$& $&3%& '#- *,((0A D- 3&'7-& X06/- 3,/% &( $#"",$% #5&* -6/(%&$
*,(5&$3/,( $!5&$3/7-& &(%$& 3# B,$'& $!)0/%& C-6#*/)& #3*,$7/X0&F &% 3# B,$'& ,LY)!&
C-6#*/)& )!+Y)$,#3*,$7/X0&F C>-#033&\ GHHPFA

K# 5/%#'/(& > B,$'& ),(* 0( *,0"-& $&),L #5&* 0(& B,$'& /(%&$'!)/#/$& $#)/*#-#/$&
*#"#7-& )& *#"%&$ -6,LY.2(& 3/(.0-&% &% *&$%#/(3 #0%$&3 $#)/*#0L *,''& -6#(/,(
30"&$,LY)&\ -& "&$,LY)& )6+Y)$,.2(& ,0 &(*,$& -& $#)/*#- +Y)$,LY-&A @( "-03 )& *& $b-&
)& "/!.&0$\ -# 5/%#'/(& > &3% *#"#7-& )& $!.!(!$&$ -6j^%,*,"+!$,- ` "#$%/$ )0 $#)/*#-
%,*,"+!$,LY-& X0/ &3% B,$'! -,$3 )& -6/(+/7/%/,( )& -# "!$,LY)#%/,( -/"/)/X0& "#$ -# 5/%#'/(&
@A K# 5/%#'/(& > C+Y)$,"+/-&F &% -# 5/%#'/(& @ C-/","+/-&F 3&'7-&(% ),(* #5,/$ 0( &BB&%
#(%/,LY)#(% 3Y(&$./X0&A

@( "-03 )6&L&$*&$ 0(& #*%/5/%! #(%/,LY)#(%&\ -# 5/%#'/(& > *#%#-Y3& -# 3Y(%+23& )0
*,--#.2(& CK/.&#$)\ PSVPFA >&%%& "$,"$/!%! &3% /(%!$&33#(%& *#$ &--& "&$'&%%$#/% )6#*%/5&$ -#
3Y(%+23& )& -# '#%$/*& &L%$#*&--0-#/$&A

 5 M5 '24 .07F:E9F-624

 5M5L5 ":7=.:=72

K&3 *#$,%!(,d)&3 3,(% )&3 "/.'&(%3 5!.!%#0L -/",3,-07-&3 X0/ *,(%/&((&(% 0(& *+#g(&
*&(%$#-& +#0%&'&(% ",-Y^/(3#%0$!&AK# 3%$0*%0$& )& 7#3& )&3 *#$,%!(,d)&3 &3% B,$'!&
)60(& -,(.0& *+#g(& +Y)$,*#$7,(!& &( >PV ,o #-%&$(&(% 3/'"-&3 &% ),07-&3 -/#/3,(3
",$%#(% X0#%$& .$,0"&'&(%3 '!%+Y-&3\ &% )& )&0L *Y*-&3 &( >U Cp ^/,(,(&F 3/%0!3 `
*+#*0(& )&3 &L%$!'/%!3 )& *&%%& *+#g(& CJ&()&$\ GHHQFA

GH%I #),  ? (E9E70;B:E4 4=7 ;24 .FAJF4E4 09:BFK>609:4

PR



;&-,( -&3 .$,0"&'&(%3 B,(*%/,((&-3\ ,( )/3%/(.0& -&3 L#(%+,"+Y--&3 C-0%!/(&\
q!#L#(%+/(&\ *#(%+#L#(%+/(&F $&-#%/5&'&(% ',/(3 #",-#/$&3 *#$ ",$%&0$3 )& B,(*%/,(3
,LY.!(!&3\ &% -&3 *#$,%2(&3 C*$Y"%, L#(%+/(&3\ -Y*,"2(&\ j &% p^*#$,%2(&F &L*-03/5&'&(%
+Y)$,*#$7,(!3 &% ),(* &L%$f'&'&(% #",-#/$&3A D-3 "&05&(% !.#-&'&(% *,'",$%&$ 0(&
3%$0*%0$& *Y*-/X0& ` *+#X0& &L%$!'/%!A

4-03 )& UHH *#$,%!(,d)&3 )/BB!$&(%3 ,(% !%! /)&(%/B/!3\ ),(% &(5/$,( RH )#(3 -#
(,0$$/%0$& C1#7AGF &% GH )#(3 -& "-#3'# Ck#0$& &%  !A\ GHHHF4 K&0$ 3%$0*%0$& +#0%&'&(%
",-Y^/(3#%0$!& &% -# "$!3&(*& )& *Y*-& -&0$ *,(B2$&(% -# *#"#*/%! )& $&*&5,/$ 0( $#)/*#-
-/7$& 3#(3 %$," "&$)$& )& -&0$ 3%#7/-/%!A D-3 ,(% ),(* 0( &BB&% #(%/,LY)#(% (,%#7-&A

#0@;20= M? GF9:29= 29 .07F:E9F-624 adYeL\\Yc 624 :FA0:24 2: 6= <=4 62 :FA0:2 aG092925%60A4V M\\QcD

r. ",0$ PHH . 1,'#%&3 *$0&3 s03 )& %,'#%&
t^>#$,%2(& TTS GIH
u^>#$,%2(& PHP H
KY*,"2(& GRIQ SHQI
K0%!/(& q!#L#(%+/(& PGQ UH
4+Y%,2(& PVUH PSHH
4+Y%,B-02(& VGH VQH

 5M5M5 ">9:/C42 624 .07F:E9F-624

K&3 *#$,%!(,d)&3 3,(% 3Y(%+!%/3!3 )#(3 -&3 "-#3%/)&3A  #(3-&3 *+-,$,"-#3%&3\ /-3
3_#**0'0-&(% "$/(*/"#-&'&(% )#(3 -&3 '&'7$#(&3 "+,%,3Y(%+!%/X0&3 &( #33,*/#%/,( #5&*
-&3 *,'"-&L&3 )_#73,$"%/,( )& -0'/2$& &% -&3 *&(%$&3 $!#*%/,((&-3A  #(3 -&3
*+$,',"-#3%&3 )&3 B$0/%3 &( *,0$3 )& 'v$/33&'&(% &% )&3 "!%#-&3 )&3 B-&0$3 #/(3/ X0&
)#(3 -&3 *+-,$,"-#3%&3 )&3 B&0/--&3 3!(&3*&(%&3\ -&3 *#$,%!(,d)&3 "&05&(% 3& $&%$,05&$
)#(3 -&3 '&'7$#(&3 &% -&3 *,$"3 -/"/)/X0&3 ,0 )#(3 )_#0%$&3 3%$0*%0$&3 ` -_/(%!$/&0$ )0
3%$,'# C>0$](/(.+#' &% N#(%%\ PSSVFA

K&3 "/.'&(%3 *#$,%!(,d)&3 -/",3,-07-&3 B,(% "#$%/& )&3 (,'7$&0L *,'",3!3 "$,)0/%3
"#$ -# 5,/& )& 7/,3Y(%+23& )&3 /3,"$!(,d)&3 Ck/.AUFA

_BF6B4JF9B@B;B:E 2: B9.B629.2 J/>4BF;FYBU=2 6= ;>.FJC92 ./2[ ;2 70:

PU



6!/14+ =9 K*2.<1$)L.( -(. ' %2$012M-(.4

 5M5N5 *E:0@F;B4A2 624 .07F:29FB624

 0 B#/% )& -&0$ 5#$/!%! 7/,*+/'/X0&\ -&3 )/BB!$&(%3 *#$,%!(,d)&3 ,(% 0( ',)& )6#73,$"%/,(
&% 0( '!%#7,-/3'& 3"!*/B/X0&3 ` *+#*0(A 4&()#(% -,(.%&'"3\ -&3 $&*+&$*+&3 3,(% $&3%!&3
*&(%$!&3 30$ -& 7f%# *#$,%2(&A 4-03 $!*&''&(%\ -&3 *+&$*+&0$3 3& 3,(% "&(*+!3 30$ -&3
#0%$&3 *#$,%!(,d)&3 &% &( "#$%/*0-/&$ 30$ -& -Y*,"2(&A

K&3 *#$,%!(,d)&3 )/BB03&(% "#33/5&'&(% )&"0/3 -&3 '/*&--&3 5&$3 -&3 *&--0-&3 )& -#
'0X0&03& /(%&3%/(#-&A K`\ /-3 "&05&(% f%$& *,(5&$%/3 &( 5/%#'/(& <\ ",0$ -&3 B,$'&3
"$,5/%#'/(/X0&3 ,0 f%$& "$/3 &( *+#$.& "#$ )&3 *+Y-,'/*$,(3 ",0$ #%%&/()$& -& B,/&A  0
B,/&\ -&3 *#$,%!(,d)&3 "&05&(% $!/(%!.$&$ -# */$*0-#%/,( 3#(.0/(& .$a*& #0 %$#(3",$% #330$!
"#$ -&3 -/","$,%!/(&3A >&$%#/(3 *#$,%!(,d)&3 3,(% "$!B!$&(%/&--&'&(% "$/3 &( *+#$.& "#$ -&3
K K #-,$3 X0& )6#0%$&3 3,(% %$#(3",$%!3 #033/ 7/&( "#$ -&3 K K X0& -&3 ? KA

K& -Y*,"2(&\ %$23 -/","+/-& ` *#03& )& 3# 3%$0*%0$& (,( ",-#/$&\ 3& $!52-& f%$&
0(/X0&'&(% %$#(3",$%! "#$ -&3 K K\ &% "$&() "-#*& )#(3 -& *w0$ 'f'& )& *&3
-/","$,%!/(&3A

K&3 3/L "$/(*/"#0L *#$,%!(,d)&3 Ck/.AIF "$!3&(%3 )#(3 -& "-#3'# +0'#/(
C7f%#^*#$,%2(&\ #-"+#^*#$,%2(& &% 7f%#^*$Y"%,L#(%+/(&\ -0%!/(&\ ]!#L#(%+/(& &% -&
-Y*,"2(&F 3,(% %$#(3",$%!3 "#$ -&3 )/BB!$&(%&3 *-#33&3 )& -/","$,%!/(&3 CWK K\ K K\ ? KFA
K&3 *#$,%!(,d)&3 -&3 ',/(3 +Y)$,"+,7&3 CL#(%+,"+Y--&3F 3& $&%$,05&(% )#(3 -&3
-/","$,%!/(&3 $/*+&3 &( *+,-&3%!$,-\ *,''& -&3 ? K\ #-,$3 X0& -&3 "-03 +Y)$,"+,7&3
C*#$,%2(&3F 3& $&%$,05&(% )#(3 -&3 -/","$,%!/(&3 $/*+&3 &( %$/.-Y*!$/)&3 CJ,$&- &%  !4B PSSSA4

GH%I #),  ? (E9E70;B:E4 4=7 ;24 .FAJF4E4 09:BFK>609:4

PI



6!/14+ >" N* F% ++( '*%'&! *%( -:&1( %03 %$*$*21 $<3*,&( -(. ' %2$012M-(. - 1. !( 3! .+ 4

 5M5O5 P0.:2=74 0332.:09: ;0 @BF6B4JF9B@B;B:E

K& .$,0"& )& x#.&(/(.&( # /(5&(%! 0( ',Y&( '(!',%&*+(/X0& O#?5P7QGRST ",0$
#/)&$ ` %$#/%&$ )0 30[&% *,'"-&L& $&-#%/B #0L B#*%&0$3 #BB&*%#(% -# 7/,)/3",(/7/-/%!A
>&-0/^*/$#""&--& -& $b-& 3"!*/B/X0& )& *+#*0( )& *&3 )&$(/&$3 C & 4&& &% x&3%\ PSSUFA

>+#X0& -&%%$& )0 ',% O#?5P7QGRST $&"$!3&(%& 0( B#*%&0$ : ; ",0$ #3('*(. 2/

' %2$(12*-. C$&"$!3&(%& -# 7/,)/3",(/7/-/%! )& *+#X0& %Y"& )& *#$,%!(,d)&3F\ K ",0$
+2!('&! % ?*1U F( COb-& )&3 .$,0"&'&(%3 #))/%/,((&-3 "#$B,/3 .$&BB!330$ -&3
*#$,%!(,d)&3 : &3%&$3 (,%#''&(%F\ < ",0$ 5+2&1$ 2/ ' %2$(12*- '21.&+(- *1 $)( +( !

C",0$ %&(/$ *,'"%&)& -6&BB/*#*/%! $&-#%/5& )6#73,$"%/,( &( B,(*%/,( )& -# X0#(%/%! )&
*#$,%!(,d)&3 #"",$%!& "#$ $&"#3F\8 32&% P $%*; *1 V)*') $)( ' %2$(12*- *. *1'2%32% $(-

C1/&(3 *,'"%& )& -6&BB&% )& -# '#%$/*& C%#7AQF )#(3 -#X0&--& &3% /(*,$",$! -& *#$,%!(,d)&F\ @
",0$ 7//('$2%. 2/  9.2%3$*21 C@BB&% )&3 (0%$/'&(%3 &% )&3 '!)/*#'&(%3 X0/ #BB&*%#(%
-6#73,$"%/,(F\ E ",0$ Q&$%*(1$ .$ $&. 2/ $)( )2.$ C/(%!.$#%/,( )& -6&BB&% )0 3%#%0% )& -6/()/5/)0
&( *#$,%!(,d)& ,0 &( 5/%#'/(& < 30$ -6&BB/*#*/%! )6#73,$"%/,(\ N ",0$ G(1($*' / '$2%.

C"$&() &( *,(3/)!$#%/,( -&3 B#*%&0$3 .!(!%/X0&3FB ?32&% R2.$@%(! $(- / '$2%. C%/&(% *,'"%&
)&3 B#*%&0$3 -/!3 ` -6+b%& : a.&\ 3&L&\ &% "#%+,-,./&3 (,%#''&(%F &%B/(#-&'&(%\ D32&%
+ $)(+ $*' ! S1$(% '$*21. CX0/ &L"$/'& -# 3Y(&$./& ",05#(% &L/3%&$ &(%$& *&3 )/BB!$&(%3
B#*%&0$3FA

_BF6B4JF9B@B;B:E 2: B9.B629.2 J/>4BF;FYBU=2 6= ;>.FJC92 ./2[ ;2 70:

PV



?5'(+51 :" 7//($ -( ! + $%*'(  !*+(1$ *%( ($ -( ! $% 1./2%+ $*21 .&% ! 9*2-*.321*9*!*$0 -(.

' %2$012M-(. >K2*!( & ($  !4B EHHHA

 5M5Q5 )EJ07:B:BF9 :B44=;0B72 624 .07F:29FB624

>+&] -6+,''&\ -&3 "$/(*/"#-&3 $!3&$5&3 )& *#$,%!(,d)&3 3,(% *,(3%/%0!&3 "#$ -& %/330
#)/"&0L C&(5/$,( VHy )&3*#$,%!(,d)&3 %,%#0LF &% -& B,/& C&(5/$,( PHyFA >&"&()#(%\
)6#0%$&3 ,$.#(&3 "$!3&(%&(% #033/ )&3 *,(*&(%$#%/,(3 /'",$%#(%&3 )& *#$,%!(,d)&3\
(,%#''&(% -&3 %&3%/*0-&3\ -&3 ,5#/$&3 &% -&3 .-#()&3 30$$!(#-&3A >&3 ,$.#(&3 3,(% #033/
$/*+&3 &( $!*&"%&0$3 K KA K&3 5#$/#%/,(3 )& -# *,(*&(%$#%/,( &% )& -# (#%0$& )&3
*#$,%!(,d)&3 )60( %/330 `0( #0%$& 30..2$&(% -6&L/3%&(*& )& B#*%&0$3 ",05#(% [,0&$ 0( $b-&
)#(3 -&0$ *#"%#%/,( &% -&0$ #**0'0-#%/,( CM#"-#( &% #-A\ PSSHFA

 5M5R5 *B42 29 E8B629.2 62 ;S2332: 09:B5FK>609: 624 .07F:29FB624

 &3 !%0)&3 $!#-/3!&3 /( 5/5, ,(% ',(%$! X060(& 30""-!'&(%#%/,( &( *#$,%!(,d)&3
"$!3&(%& 0( &BB&% 7!(!B/X0& 30$ -# $!3/3%#(*& )&3 K KA >-#033& CGHHPF &% 8&Y)#(/ &% #-A
CPSSTF ,(% ',(%$! X0& -6#)'/(/3%$#%/,( )0 7f%# *#$,%2(& "&()#(% Q 3&'#/(&3\ ` 0(& ),3&
)& SH '.m[ &(%$#g(& 0(& #0.'&(%#%/,( )& -# *#"#*/%! #(%/^,LY)#(%& )0 "-#3'# "#$ -#
)/'/(0%/,( 3/.(/B/*#%/5& )& -# B,$'#%/,( )6+Y)$,"!$,LY)&3 &% )& "+,3"+,-/"/)&3A

 5M5T5 *E.09B4A2 6S0.:BF9 624 .07F:29FB624

K&3 *#$,%!(,d)&3 3,(% *#"#7-&3 )6/(#*%/5&$ -6,LY.2(& 3/(.0-&% CB,$'& %$23 $!#*%/5& )&

GH%I #),  ? (E9E70;B:E4 4=7 ;24 .FAJF4E4 09:BFK>609:4

PS



-6,LY.2(&F X0/ 36&3% B,$'! #0 *,0$3 )60(& $!#*%/,( "+,%,*+/'/X0& &( B#/3#(% /(%&$5&(/$\ #0
"$!#-#7-&\ -6#*%/5#%/,( )60(& ',-!*0-& 3&(3/7-& C"/.'&(%F C>-#033&\ GHHPFA K6!(&$./& &3%
%$#(3B!$!& )& -6,LY.2(& 3/(.0-&% 5&$3 -& p^*#$,%2(&\ X0/ 3& $&%$,05& 3,03 B,$'& &L*/%!& `
3,( %,0$ ",0$ $&%$,05&$ &(30/%& 3,( (/5&#0 !(&$.!%/X0& )& 7#3& &( -/7!$#(% 3,( 30$"-03
)6!(&$./& 3,03 B,$'& )& *+#-&0$ CW,-z&$\ GHHHFA K# ',-!*0-& )& *#$,%!(,d)& $&3%& /(%#*%&
&% /(*+#(.!& ` -6/330 )& *& "$,*&3303 &% "&0% &(%#'&$ 0( (,05&#0 *Y*-& )& )!3#*%/5#%/,(A
D- # !%! &3%/'! X060(& ',-!*0-& )& *#$,%!(,d)& ",05#/% #/(3/ )!3#*%/5&$ '/--& ',-!*0-&3
)6,LY.2(& 3/(.0-&% #5#(% )6f%$& *+/'/X0&'&(% ',)/B/!& Cx/%+(&Y &% O,-B&3\ PSSQF

 5N5 '2 ;>.FJC92

K& -Y*,"2(&\ '&'7$& )& -# B#'/--& )&3 *#$,%!(,d)&3\ &3% -& "&%/% )&$(/&$ '#/3
*&$%#/(&'&(% "#3 -& ',/()$&\ "0/3X06/- &3% -60( )&3 "-03 "0/33#(%3 #(%/,LY)#(%3 (#%0$&-3
*,((03 ` *& [,0$A O&%$,05! "$/(*/"#-&'&(% )#(3 -# %,'#%&\ 3,( &BB&% #(%/,LY)#(% &3%
30"!$/&0$ ` *&-0/ )0 7f%#^*#$,%2(&\ '#/3 /- (6# "#3 )6#*%/5/%! "$,5/%#'/(& <A

 5N5L5 HB4:F7BU=2 62 ;0 :FA0:2

K# %,'#%& C-Y*,"&$3/*0' &3*0-&(%0'F Ck/.A VF &3% 0(& "-#(%& +&$7#*!& X0/ B#/% "#$%/& )& -#
B#'/--& )&3 3,-#(#*!&3 *,''& -# ",''& )& %&$$& \ -& "/'&(%\ -_#07&$./(& &% -& %#7#*A @--&
B0% )_#7,$) *0-%/5!& #0 4!$,0\ "#Y3 )_,$/./(& )& -# ",''& )& %&$$& A K# %,'#%&
"$,5/&()$#/% )_0(& 3,-#(!& 3#05#.&\ 0(& h%,'#%&^*&$/3&i\ X0/ &L/3%& &(*,$& #0 8&L/X0&\
)#(3 -# $!./,( )& W&$#*$0]A K&3 "-#(%3 !%#/&(% 3&'7-#7-&3 ` *&0L )& -# 5/.(& &% ),((#/&(%
)&3 "&%/%3 B$0/%3 *,((03 -,*#-&'&(% 3,03 -& (,' )& h%,'#-%i\ -6#((&L& P (,03 ),((& 3#
5#-&0$ (0%$/%/,((&--&A

4-03 %#$)\ -&3 /()/&(3 )0 8&L/X0& -# *0-%/52$&(% "#$'/ -&3 "-#(%3 )& '#d3A K&3
*,(X0!$#(%3 &3"#.(,-3 )!*,05$/$&(% #-,$3 )&3 B$0/%3 #'&$3 )& -# .$,33&0$ )_0(& *&$/3& &%
-# $#"",$%2$&(% &( @0$,"&A D- &3% *0$/&0L )& (,%&$ X0& *&3 )&$(/2$&3 #((!&3\ ,( 3_&3%
),((! )0 '#- ",0$ *$!&$ )&3 h%,'#%&3^*&$/3&3i\ #-,$3 X0& *&--&3^*/ 3,(% -&3 '2$&3 )&
%,0%&3 -&3 %,'#%&3 {

@( PRTT\ &--& !%#/% *,((0& &( @0$,"& .$a*& #0L !*$/%3 )_0( *&$%#/( 8#%+/,-03 X0/ -0/
%$,05#/% )&3 ",/(%3 *,''0(3 #5&* -# 8#()$#.,$&\ $!"0%!& #"+$,)/3/#X0&A 9( -# 7#"%/3#
),(* h",''& )_#',0$iA K&3 /%#-/&(3 -_#),"%2$&(% #033/%b% &% -# (,''2$&(% h",', )_,$,i\
*_&3% ` )/$& -# ",''& )_,$\ &( $#/3,( )& 3# *,0-&0$ [#0(&A  _#/--&0$3\ %,'#%& 3& )/% &(*,$&
#0[,0$)_+0/ h",',),$,i &( /%#-/&(A D-3 -# *,(3,''2$&(% )23 PRRH #-,$3 X0& -&3 #0%$&3
"#Y3 &0$,"!&(3 -# *0-%/5#/&(% *,''& "-#(%& ,$(&'&(%#-& &% -# *,(3/)!$#/&(% &(*,$&
*,''& 5!(!(&03& ` *#03& )& 3# B#'/--& C-&3 3,-#(#*!&3 *,''& -& %#7#*FA

<0 |WDDD
&
3/2*-&\ #0 30) )& E#"-&3\ )&3 [#$)/(/&$3 /%#-/&(3 -# *0-%/5#/&(% $!.0-/2$&'&(%

&% -_#""&-#/&(% #-,$3 h"f*+& )& -,0"iA < -# B/( )& *& 3/2*-& #""#$#/332$&(% &( D%#-/& -&3
"$&'/2$&3 03/(&3 )& B#7$/*#%/,( )& -# 3#0*& %,'#%& CJ&$$Y 9%%#c#Y\ GHHPFA K&3 /%#-/&(3
'/$&(% GHH #(3 #5#(% )& -_0%/-/3&$ )#(3 -&0$3 $&*&%%&3 &% QHH #(3 ",0$ ,7%&(/$ )&3 "-#(%3

_BF6B4JF9B@B;B:E 2: B9.B629.2 J/>4BF;FYBU=2 6= ;>.FJC92 ./2[ ;2 70:

GH



",$%#(% )&3 .$,33&3 %,'#%&3 &% *& (_&3% B/(#-&'&(% X0_#0 )!70% )0 ||
&
3/2*-& X0_&--& 3_&3%

B/(#-&'&(% $!"#()0&A >_&3% ),(* .$a*& #0L /%#-/&(3\ &% (,( "#3 #0L &3"#.(,-3 X0/
-_/'",$%2$&(% &( @0$,"&\ X0& -# %,'#%& 3_&3% $!"#()0& ` %$#5&$3 -& ',()& ",0$ $&*,(X0!$/$
B/(#-&'&(% -_<'!$/X0&AAA

<0[,0$)_+0/\ -# "-#(%& %$,"/*#-& 3_&3% #)#"%!& ` )&3 $!./,(3 "-03 B$,/)&3 X0& *&--&3 )&
3,( "#Y3 )_,$/./(& &% -# %,'#%& &3% *0-%/5!& )#(3 -&3 "#Y3 *+#0)3 ,0 %&'"!$!3 )0 ',()&
&(%/&$A

6!/14+ @" ?<'23L1( ($ '! ..*/*' $*21 -( ! $2+ $(4

 5N5M5 ":7=.:=72 ./BABU=2 6= ;>.FJC92

} *& [,0$\ "-03 )& UHH 3073%#(*&3 *#$,%!(,d)&3 ,(% !%! $&*,((0&3A @--&3 &L/3%&(% 3,03 -#
B,$'& */3 ,0 %$#(3A  #(3 -# %,'#%& B$#g*+&\ -& -Y*,"2(& 3& "$!3&(%& 3,03 -# *,(B/.0$#%/,(
%$#(3\ "-03 3%#7-& X0& -# *,(B/.0$#%/,( */3A K& -Y*,"2(& &3% 0(& 3073%#(*& *#$,%!(,d)&
#*Y*-/X0& )& *,0-&0$ $,0.& *,(%$#/$&'&(% ` -# '#[,$/%! )&3 3073%#(*&3 *#$,%!(,d)&3 X0/
,(% 0(& B,$'& ',-!*0-#/$& *Y*-/X0&A K& -Y*,"2(& *,'",$%& PP ),07-&3 -/#/3,(3
*,([0.0!&3 &% 3# B,$'0-& &3% : >TH?RU C>-/(%,(\ PSSV ~ ;+/& &% K& 8#.0&$\ GHHHFA K#
3%$0*%0$& ',-!*0-#/$& "#$%/*0-/2$& )0 -Y*,"2(& Ck/.A SF "$!3&(%& 0(& /(B-0&(*& 30$ 3#
7/,)/3",(/7/-/%!\ 3,( #73,$"%/,(\ 3,( %$#(3",$%\ 3# )/3%$/70%/,( )#(3 -&3 %/3303 &% 3&3
"$,"$/!%!3 #(%/,LY)#(%&3A

GH%I #),  ? (E9E70;B:E4 4=7 ;24 .FAJF4E4 09:BFK>609:4

GP



6!/14+ A" #$%&'$&%( +2!0'&! *%( -& !<'23L1(

 5N5N5 I7FJ7BE:E4 J/>4B.F5./BABU=24 6= ;>.FJC92

K&3 "-03 /'",$%#(%&3 "$,"$/!%!3 "+Y3/*,^*+/'/X0&3 )0 -Y*,"2(& 3,(% $!30'!&3 )#(3 -&
%#7-&#0 30/5#(%A

#0@;20= O ? I7FJ7BE:E4 J/>4B.F5./BABU=24 6= ;>.FJC92 a"/B2 2: '2 *0Y=27V M\\\c

4#$#'2%$&3 4$,"$/!%!3
k,$'0-& 7$0%& >

TH
?
RU

4,/)3 ',-!*0-#/$& RQUAVR
>,0-&0$ O,0.& B,(*!
;,-07/-/%! ?Y)$,"+,7& C8!%+#(,-\ @%+#(,- : /(3,-07-& )#(3 -6&#0 &% -6#-*,,-F\

-/","+/-&\ 3,-07-& )#(3 -& *+-,$,B,$'&\ #*!%,(&\ !%+&$ &% "!%$,-&\
7&(]2(&A

;&(3/7/-/%! 9LY.2(&\ -0'/2$&\ #*/)&\ %&'"!$#%0$& !-&5!&\ /,(3 '!%#--/X0&3A
<73,$7#(*& K,(.0&0$ )6,()& ,"%/'#-& ` TIP('A

K&3 "$,*!)!3 %+&$'/X0&3\ %&-3 -# *0/33,( &% -& 7-#(*+/'&(% $&"$!3&(%&(% -&3
"$/(*/"#-&3 *#03&3 )& -# "&$%& &% )0 *+#(.&'&(% )& -# *,(B/.0$#%/,( )0 -Y*,"2(& C%#7 RFA
E,%,(3 X0& -&3 /3,'2$&3 */3 #0.'&(%&(% #5&* -# %&'"!$#%0$& &% -& %&'"3 )&
%$#(3B,$'#%/,( )& -6#-/'&(%C3+/& &% K& 8#.0&$\ GHHHFA

_BF6B4JF9B@B;B:E 2: B9.B629.2 J/>4BF;FYBU=2 6= ;>.FJC92 ./2[ ;2 70:

GG



?5'(+51 <9 W &; -( 3(%$( -& !<'23L1( !2%. -( ! '&*..21 -& X&. -( $2+ $( >#)*(B ?(

P F&(%B CDDDA4

K# )!3+Y)$#%#%/,( &% -# B#7$/*#%/,( )& -# ",0)$& )& %,'#%& $&()&(% -& %#0L )&
-Y*,"2(& /(3%#7-&\ *,(%$#/$&'&(% #0L "$,*!)!3 )& *,(.!-#%/,( &% )& 3%!$/-/3#%/,(A K&
-Y*,"2(& &3% 3&(3/7-& ` -# -0'/2$&\ ` -6,LY.2(&\ #0L %&'"!$#%0$&3 !-&5!&3 &% #0L #*/)&3A
K&3 /,(3 '!%#--/X0&3\ *,''& -& >0

G�
&% -& k&

Q�
\ *#%#-Y3&(% 3,( ,LY)#%/,(D

 5N5O5 %90;>42 6= ;>.FJC92

K6#(#-Y3& *+/'/X0& +#7/%0&--& )0 -Y*,"2(& "#33& )6#7,$) "#$ 0(& &L%$#*%/,( )& -# '#%$/*&
#-/'&(%#/$&\ 30/5/& )60( ),3#.& "#$ 3"&*%$,"+,%,'!%$/& ` RGH('\ '#/3 -# '!%+,)& -# "-03
B/#7-& &3% -# *+$,'#%,.$#"+/& -/X0/)& ` +#0%& "&$B,$'#(*& C?4K>FA

;,( &L%$#*%/,( 3& B#/% ` -6#/)& )& 3,-5#(%3 ,$.#(/X0&3 &% "&0% f%$& B#*/-/%!& "#$ 0(
%$#/%&'&(% '!*#(/X0& *,''& -6#./%#%/,(\ '#/3 -,$3 )& *&%%& !%#"& -& -Y*,"2(& "&0% 307/$
)& B,$%&3 )!.$#)#%/,(3 )0&3 ` -# -0'/2$& &% ` -6,LY.2(&A

 5N5Q5 '24 4F=7.24 0;BA29:0B724 62 ;>.FJC92

4-03 )& VHy )0 -Y*,"2(& *,(3,''! "$,5/&(% )& -# %,'#%& &% )&3 #-/'&(%3 *,(%&(#(% )&
-# %,'#%& C%#7-&#0 UFA

?5'(+51 =9 5332%$B (1 !<'23L1(B -( ! $2+ $( ($ -(. 3%2-&*$. Y 9 .( -( $2+ $( >5F %V ! ($

Z 2B CDDDA4

GH%I #),  ? (E9E70;B:E4 4=7 ;24 .FAJF4E4 09:BFK>609:4

GQ



K& *,(%&(0\ &( -Y*,"2(&\ )&3 %,'#%&3 )!"&() &( .$#()& "#$%/& )& -# 5#$/!%! )& -#
%,'#%& &% )& 3,( )&.$! )& 'v$/33&'&(% C>-/(%,(\ PSSVFA

l0&-X0&3 #0%$&3 #-/'&(%3 )& *,(3,''#%/,( *,0$#(%& *,(%/&((&(% !.#-&'&(% )0
-Y*,"2(& C1#7A IFA

< -6/(5&$3& )6#0%$&3 *#$,%!(,d)&3\ ,( (& %$,05& )0 -Y*,"2(& X0& )#(3 0( "&%/% (,'7$&
)& 5!.!%#0L\ "$/(*/"#-&'&(% -&3 B$0/%3 &% -&3 -!.0'&3 )& *,0-&0$ $,0.&A K# %,'#%& &% 3&3
"$,)0/%3 )!$/5!3 C[03\ z&%*+0"\ 3#0*& %,'#%&\ 3,0"&F 3,(% -&3 3,0$*&3 )& -Y*,"2(& "#$
&L*&--&(*&A

?5'(+51 > 9 =21'(1$% $*21 (1 !<'23L1( >+F[EDDFA '21$(1&( - 1. -*//0%(1$.  !*+(1$.

>\) ')*U ($  !4B CDDCA4

 5N5R5 '24 9B820=K 62 .F94FAA0:BF9 6= ;>.FJC92

K& "$/(*/"#- #"",$% )& -Y*,"2(& &3% $!#-/3! "#$ -# *,(3,''#%/,( )& -# %,'#%& &% )& 3&3
"$,)0/%3 )!$/5!3A 9( "&0% *,(3/)!$&$ X0& -# *,(3,''#%/,( $!.0-/2$& *0'0-!& )& %,'#%&3
&% )6#-/'&(%3 ` 7#3& )& %,'#%& C3,03 B,$'&3 )& 3#0*&3 &% )& *,(*&(%$!3F "#$ $#"",$% `
*&--& )& %,'#%&3 3&0-&3 &3% 303*&"%/7-& )6#0.'&(%&$ )60( B#*%&0$ PH -6#"",$% [,0$(#-/&$ &(

_BF6B4JF9B@B;B:E 2: B9.B629.2 J/>4BF;FYBU=2 6= ;>.FJC92 ./2[ ;2 70:

GT



-Y*,"2(&A K# %&(&0$ &( -Y*,"2(& )& "$!"#$#%/,(3 *,(*&(%$!&3 &3% )& -6,$)$& )& GH '.mPHH
. )& "$,)0/% B$#/3 &% "&0% )!"#33&$ TH '.mPHH . )#(3 *&$%#/(3 *#3 CO&7,0- &%  !4B GHHRFA

;&-,( "-03/&0$3 !%0)&3\ /- &3% )/BB/*/-& )6!%#7-/$ )&3 $&*,''#()#%/,(3 )&
*,(3,''#%/,( ",0$ -# *,(3,''#%/,( )&3 %,'#%&3A D- &3% %,0%&B,/3 30..!$! X060(&
*,(3,''#%/,( )& "-03 )& U '. )& -Y*,"2(& "#$ [,0$ #"",$%& 0(& "$,%&*%/,( Ck$#(*&3*+/
&%  !4B PSSTFA <5&* 0(& *,(3,''#%/,( )& U ` V '. "#$ [,0$\ ,( ,73&$5& 0(& "$!3&$5#%/,(
)& -6< E -Y'"+,*Y%#/$& *,(%$& -&3 $#)/*#0L -/7$&3 &% 0(& $!)0*%/,( )& -6,LY)#%/,( )&3 K KA

@( "$#%/X0& 0(& *,(3,''#%/,( X0,%/)/&((& )60(& ",$%/,( )& "$,)0/% ` 7#3& )&
%,'#%&3 3&'7-& 30BB/3#(%& ",0$ #0.'&(%&$ -# *,(*&(%$#%/,( )& -Y*,"2(& )#(3 -& "-#3'#
&% -&3 -Y'"+,*Y%&3A < -6/(5&$3&\ *&3 *,(*&(%$#%/,(3 )/'/(0&(% $#"/)&'&(% #"$23 0(&
#-/'&(%#%/,( )!",0$50& )& %,'#%&A

 5N5T5 %@4F7J:BF9V :7094JF7: 2: AE:0@F;B4A2 6= ;>.FJC92

K# 7/,)/3",(/7/-/%! )& -6/3,'2$& */3 )#(3 -&3 #-/'&(%3 &3% "-03 .$#()& X0& *&--& )&
-6/3,'2$& %$#(3A K# %$#(3B,$'#%/,( )&3 %,'#%&3 "&0% #'!-/,$&$ -# 7/,)/3",(/7/-/%! &%
-6#73,$"%/,( )0 -Y*,"2(& &( #0.'&(%#(% -6/3,'!$/3#%/,(\ '#/3 !.#-&'&(% &( 7$/3#(% -&3
'&'7$#(&3 *&--0-#/$&3\ $&()#(% -& -Y*,"2(& "-03 #**&33/7-&A 4#$ *#"%#%/,( )6!(&$./&\ -&
-Y*,"2(& &3% /3,'!$/3! )& -# *,(B/.0$#%/,( %$#(3 ` -# *,(B/.0$#%/,( */3\ $!30-%#(% &( 0(&
',-!*0-& "-03 /(3%#7-& &% $/*+& &( !(&$./&A

K6#73,$"%/,(\ -# )/3%$/70%/,(\ -& '!%#7,-/3'& &% -6&L*$!%/,( )0 -Y*,"2(& )/BB2$&(%
7&#0*,0" 3&-,( -&3 3073%#(*&3 *#$,%!(,d)&3A K# "-0"#$% )&3 *,((#/33#(*&3 #*%0&--&3
)#(3 *& ),'#/(& )!$/5&(% )&3 $&*+&$*+&3 &BB&*%0!&3 #5&* -& 7f%# *#$,%2(&A K&3
3073%#(*&3 *#$,%!(,d)&3 3,(% B,$%&'&(% -/!&3 #0L '#*$,',-!*0-&3 )#(3 -&3 #-/'&(%3A
4-03/&0$3 B#*%&0$3 /(+!$&(%3 #0L 3073%#(*&3 *#$,%!(,d)&3 "&05&(% $&()$& )/BB/*/-& -&0$
)/33,-0%/,( )#(3 -&3 .,0%%&-&%%&3 )& -/"/)& ` "#$%/$ )&3 #-/'&(%3\ )#(3 -6&3%,'#* &% -&
)0,)!(0'A K&3 -/"/)&3 #-/'&(%#/$&3 [,0&(% 0( $b-& /'",$%#(% )#(3 -# )/33,-0%/,( )&3
3073%#(*&3 *#$,%!(,d)&3 &% -&0$ #73,$"%/,( 3073!X0&(%& C>-/(%,(\ PSSVFA K&3
*+Y-,'/*$,(3 3,(% $&3",(3#7-&3 )0 %$#(3",$% )&3 3073%#(*&3 *#$,%!(,d)&3\ )& -#
'0X0&03& /(%&3%/(#-& 5&$3 -& 3#(.\ "#$ -& 3Y3%2'& -Y'"+#%/X0&A

 #(3 -& "-#3'#\ -&3 3073%#(*&3 *#$,%!(,d)&3 3,(% %$#(3",$%!&3 &L*-03/5&'&(% "#$
-&3 -/","$,%!/(&3A K& -Y*,"2(&\ 3073%#(*& *#$,%!(,d)& ),'/(#(%& )#(3 -& "-#3'# +0'#/(\
",332)& 0(& )&'/^5/& )& )&0L ` %$,/3 [,0$3 )#(3 -6,$.#(/3'&A D- &3% "$!3&(% 3,03 B,$'&
)60( '!-#(.& *,(%&(#(% RH y )& B,$'& */3 &% RH y )& B,$'& %$#(3 C;%#+- &% ;/&3\ PSSGFA
K6/3,'2$& */3 "$!3&(%& 0(& '&/--&0$& 7/,)/3",(/7/-/%! X0& -& %$#(3\ "$,7#7-&'&(% "#$*&
X06/- &3% "-03 B#*/-&'&(% 3,-07/-/3! "#$ -&3 3&-3 7/-/#/$&3 &% #/(3/ "-03 B#*/-&'&(% /(*,$",$!
#0L *+Y-,'/*$,(3 C;+/& &% K& 8#.0&$\ GHHHFA

K& -Y*,"2(& (#%0$&--&'&(% "$!3&(% )#(3 -# %,'#%& 3,03 -# B,$'& %$#(3 &3% "&0
#73,$7!A  & $!*&(%&3 !%0)&3 ,(% )!',(%$! X0& -# *0/33,( &% -# %$#(3B,$'#%/,( )& -#
%,'#%& /()0/3#/&(% -6/3,'!$/3#%/,( )0 -Y*,"2(& Ck/.APHF 3,03 3# B,$'& */3\ *& X0/
#0.'&(%& 3# 7/,)/3",(/7/-/%!A

GH%I #),  ? (E9E70;B:E4 4=7 ;24 .FAJF4E4 09:BFK>609:4

GR



6!/14+7B " #$%&'$&%( -( $%2*. ' %2$012M-(. " ]@' %2$L1(B ^@' %2$L1( ($ !(. *.2+L%(.

F02+0$%*,&(. -& !<'23L1( >QF<&(1 _ #')V %$` EHHHA4

K6#73,$"%/,( )0 -Y*,"2(& 3&'7-& "-03 /'",$%#(%& -,$3X06/- &3% /(.!$! ` "&%/%& ),3&\
%,0%&B,/3 -# "$!3&(*& )0 7f%#^*#$,%2(& #0.'&(%& 3,( #73,$"%/,( Cs#*z3,(\ PSSIFA K&
*,(%&(0 &( -Y*,"2(& )&3 #-/'&(%3 *,(3%/%0& 0( $&(3&/.(&'&(% 0%/-&\ '#/3 &(*,$& B#0%^/-
7/&( *,((#g%$& 3# 7/,)/3",(/7/-/%! &% 3,( #73,$"%/,( *+&] -6+0'#/(A >&--&^*/ "&0% f%$&
#BB&*%!& "#$ "-03/&0$3 B#*%&0$3 &% "$,"$/!%!3 )&3 #-/'&(%3A 4#$'/ *&3 B#*%&0$3\
'&(%/,((,(3 -& -/&( #5&* )6#0%$&3 ',-!*0-&3\ -# X0#(%/%! )& -Y*,"2(& /(.!$!& )#(3 0(
$&"#3\ -& %Y"& )6#-/'&(% )#(3 -&X0&- 3& %$,05& -& -Y*,"2(&\ -6/(.&3%/,( 3/'0-%#(!& )& B/7$&3
#-/'&(%#/$&3\ -6/(%&$#*%/,( )0 -Y*,"2(& #5&* )6#0%$&3 3073%#(*&3 *#$,%!(,d)&3 ,0
(0%$/'&(%3\ -# "$!3&(*& )& "$,%!/(&3 ,0 )& -/"/)&3\ -# .$,33&0$ )&3 "#$%/*0-&3 #-/'&(%#/$&3
&% -&3 B#*%&0$3 .!(!%/X0&3 C;+/ &% K& 8#.0&$\ GHHHFA

K# *,(*&(%$#%/,( 3!$/X0& )0 -Y*,"2(& 5#$/&\ )& RH (',-mK ` SHH (',-mK\ )60( /()/5/)0
` -6#0%$& C>-/(%,(\ PSSVFA K&3 )!%&$'/(#(%3 X0/ /(B-0&(*&(% -# *,(*&(%$#%/,( 3!$/X0& )0
-Y*,"2(& ,(% !%! "&0 !%0)/!3 "#$ $#"",$% #0 7f%#^*#$,%2(&A K&3 ),((!&3 -/'/%!&3
30..2$&(% X0& -&3 )!%&$'/(#(%3 )0 -Y*,"2(& 3,(% )/BB!$&(%3 )& *&0L )0 7f%#^ *#$,%2(&A
4#$ &L&'"-&\ "-03/&0$3 !%0)&3 ,(% $#"",$%! X0& -&3 B0'&0$3 #5#/&(% )&3 *,(*&(%$#%/,(3

_BF6B4JF9B@B;B:E 2: B9.B629.2 J/>4BF;FYBU=2 6= ;>.FJC92 ./2[ ;2 70:

GU



3!$/X0&3 )& 7f%#^*#$,%2(& /(B!$/&0$&3 ` *&--& )&3 (,(^B0'&0$3\ *& X0/ (& 3&'7-& "#3 f%$&
-& *#3 ",0$ -& -Y*,"2(& C8#Y(& &%  !4B PSSSFA 4#$ *,(%$&\ 0(& #0%$& !%0)& /()/X0& X0&
-6&L",3/%/,( )0 "-#3'# ` -# B0'!& )& */.#$&%%& '2(& ` 0(& )!"-!%/,( )& "-03/&0$3
#(%/,LY)#(%3 &% /- 3&'7-& X0& *& 3,/% -& -Y*,"2(& -& "-03 3&(3/7-&C>-/(%,(\ PSSVFA K&3
B&''&3 ,(% .!(!$#-&'&(% 0(& "-03 .$#()& *,(*&(%$#%/,( )& "-03/&0$3 3073%#(*&3
*#$,%!(,d)&3\ (,%#''&(% -&3 *#$,%2(&3 #-"+# &% 7f%#\ '#/3 *&%%& $&-#%/,( (6&3% "#3
*,(3%#''&(% ,73&$5!& #5&* -& -Y*,"2(&A

4-03/&0$3 !%0)&3 ,(% 30..!$! X0& -# *,(*&(%$#%/,( )& -Y*,"2(& &3% /(5&$3&'&(%
"$,",$%/,((&--& ` -6a.& &% X06&--& &3% ",3/%/5&'&(% #33,*/!& #0 *+,-&3%!$,- 3#(.0/(A 8#Y(&
&%  !4B CPSSSF ,(% ',(%$! X0& -& %#0L )& *+,-&3%!$,- &% -6#"",$% &( -Y*,"2(& 3,(% -&3
)!%&$'/(#(%3 -&3 "-03 /'",$%#(%3 )0 %#0L )& -Y*,"2(&A 4-03/&0$3 !%0)&3 #"",$%&(% 0(&
B,$%& #33,*/#%/,( )0 -Y*,"2(& #5&* -& *+,-&3%!$,- 3#(.0/( *& X0/ &3% "$,7#7-&'&(% )v #0
B#/% X0& -& -Y*,"2(& &3% "$/(*/"#-&'&(% %$#(3",$%! )#(3 -&3 -/","$,%!/(&3 )& 7#33& )&(3/%!\
*&--&3^*/ !%#(% -& %$#(3",$%&0$ "$/(*/"#- )0 *+,-&3%!$,- C8#Y(& &%  !4B PSSSFA

 #(3 -& 3!$0' &% -&3 %/3303 +0'#/(3\ "-03 )& RH y )0 -Y*,"2(& 3& $&%$,05& 3,03 -#
*,(B/.0$#%/,( */3A >& *+#(.&'&(% )& 3%$0*%0$& /'"-/X0& !.#-&'&(% 0( *+#(.&'&(% )&
-6#*%/5/%! 7/,-,./X0& C;+/ &% K& 8#.0&$\ GHHHFA >&"&()#(%\ *&$%#/(3 /()/*&3 -#/33&(% *$,/$&
X0& -6/3,'!$/3#%/,( Ck/.A SF "&0% #5,/$ -/&0 -,$3 )0 '!%#7,-/3'& )#(3 -& *,$"3A  & B,$%&3
*,(*&(%$#%/,(3 )6/3,'2$&3 */3 ,(% !%! ,73&$5!&3 )#(3 -& 3!$0' &% )#(3 )&3 %/3303
"$,3%#%/X0&3 30..!$#(% X0& -6/3,'!$/3#%/,( )0 -Y*,"2(& )& 3# B,$'& */3 ` 3# B,$'& %$#(3
"0/33& 3& B#/$& /( 5/5,#0 (/5&#0 )&3 %/3303A D- # !%! $!*&''&(% )!',(%$! X0& -#
*,(*&(%$#%/,( )0 -Y*,"2(& #0 (/5&#0 )0 3!$0' &% )&3 %/3303 )& -# "$,3%#%& !%#/%
3/.(/B/*#%/5&'&(% "-03 7#33& *+&] -&3 "#%/&(%3 #%%&/(%3 )& *#(*&$ )& -# "$,3%#%& X0& *+&]
)&3 "#%/&(%3 )& 'f'& a.& &( 7,((& 3#(%!A K&3 #0%&0$3 30..!$#/&(% ),(* X0& -&3
"#%/&(%3 3,0BB$#(% )60( *#(*&$ )& -# "$,3%#%& ,(% 0( %$,07-& )6/3,'!$/3#%/,( )0 -Y*,"2(&
#-/'&(%#/$&\ *& X0/ )/'/(0& 3,( #73,$"%/,( CO#, &% <.#$c#-\ GHHHFA

 5N5W5 '24 .F9.29:70:BF94 :B44=;0B724 62 ;>.FJC92

K&3 %&(&0$3 &( -Y*,"2(& 5#$/&(% 3&-,( -&3 %/3303 C1#7AVFA K& %/330 +!"#%/X0& "&0% *,(%&(/$
[03X0_` PH '.m. C3,/% PV r',-m.F )& -Y*,"2(&A >_&3% -# -,*#-/3#%/,( %/330-#/$& -# "-03
/'",$%#(%& #"$23 -& %/330 #)/"&0LA K# "$,3%#%& &( *,(%/&(% )& B#/7-&3 X0#(%/%!3\ THH B,/3
',/(3 X0& -& B,/& *+&] -& *+/&( 7&#.-& CM,$Y%z, &% #-A\ GHHQF\ &% ',/(3 )& P r.m. C3,/%
&(5/$,( G (',-m.F *+&] -6+,''& C>+&( &%  !A\ GHHPFA

GH%I #),  ? (E9E70;B:E4 4=7 ;24 .FAJF4E4 09:BFK>609:4

GI



?5'(+51 @" a& 1$*$0 -( !<'23L1( >1+2![FA - 1. !(. $*..&. )&+ *1.

 5N5X5 '2 ;>.FJC92 2: ;2 .09.27

 & (,'7$&03&3 !%0)&3 ',(%$&(% 0(& *,$$!-#%/,( /(5&$3& &(%$& -# *,(3,''#%/,( )&
%,'#%&3 &% -# 30$5&(0& )& )/5&$3 *#(*&$3 &% )&3 '#-#)/&3 *#$)/,5#3*0-#/$&3 C ;-#%%&$Y &%
 !A GHHH &%1+,'#3sA<A PSSSFA

>,''& %,0[,0$3 /- 3_#./% )& *,$$!-#%/,(3 &% (,( )& $&-#%/,(3 e)& *#03& ` &BB&% iA K&
-Y*,"2(& /(+/7& -# *$,/33#(*& )& *&--0-&3 *#(*!$&03&3 &( *0-%0$&A D- /()0/% -# B,$'#%/,( )&
e.#" [,(*%/,(3e\ #'!-/,$#(% #/(3/ -# *,''0(/*#%/,( &(%$& -&3 *&--0-&3\ *& X0/ "&0%
$&"$!3&(%&$ 0( '!*#(/3'& "$,%&*%&0$ *,(%$& -& *#(*&$\ /()!"&()#''&(% )& 3&3
"$,"$/!%!3 #(%/,LY)#(%&3A @( $&5#(*+&\ *& 3,(% *&3 )&$(/2$&3 X0/ 3,(% ` -_,$/./(& )& -_&BB&%
*#$)/,"$,%&*%&0$ )0 -Y*,"2(& X0/ $!)0/$#/% -_,LY)#%/,( )&3 K K #%+!$,.2(&3 CJ$#'-&Y\
GHHHFA

@( D$#(\ )&3 *+&$*+&0$3 ,(% $#"",$%! X0& -# *,(3,''#%/,( )& %,'#%&3 !%#/% #33,*/!&
` 0(& )/'/(0%/,( )0 $/3X0& )& *#(*&$ )& -6w3,"+#.& )& TH yA  & 'f'&\ 0(& !%0)&
$!#-/3!& &( D%#-/& # )!',(%$! 0(& *,$$!-#%/,( /(5&$3& 3/.(/B/*#%/5& &(%$& -# *,(3,''#%/,(
)& %,'#%&3 &% -# 30$5&(0& )&3 *#(*&$3 )& -6&3%,'#*A

 &3 *+&$*+&0$3 )& -6=(/5&$3/%! )& J&$(& $#"",$%&(% X0&\ /( 5/%$,\ -& -Y*,"2(&\ #33,*/!
` )& -# 5/%#'/(& @\ /(+/7& -# *$,/33#(*& )& )&0L %Y"&3 )/BB!$&(%3 )& *&--0-&3 *#(*!$&03&3
)& -# "$,3%#%&A K,$3X06/- &3% 3&0-\ -& -Y*,"2(& (& 3&'7-& "#3 #5,/$ *&% &BB&% CN/,5#((0**/ \
PSSRFA

 & (,'7$&03&3 !%0)&3 ,(% 30..!$! 0( &BB&% "$,%&*%&0$ )0 -Y*,"2(& 5/3^`^5/3 )60(
*&$%#/( (,'7$& )6#0%$&3 *#(*&$3 C>,,"&$ &%  !4B PSSSF\ '#/3 )& B#�,( .!(!$#-&\ -#
-/%%!$#%0$& &3% "&0 0(#(/'&A

K&3 $&-#%/,(3 &(%$& 3%#%0% (0%$/%/,((&- &% B,(*%/,( /''0(,-,./X0& ,(% !%! 7/&(
),*0'&(%!&3 C>+#()$#\ PSSPFA K&3 &L"!$/'&(%#%/,(3 #(/'#-&3 ,(% ',(%$! X0& -&3
*#$,%!(,d)&3 ",05#/&(% /(B-0&(*&$ -&3 -Y'"+,*Y%&3 1 &% J\ -&3 *&--0-&3 %0&03&3 CMF &% -&3

_BF6B4JF9B@B;B:E 2: B9.B629.2 J/>4BF;FYBU=2 6= ;>.FJC92 ./2[ ;2 70:

GV



'#*$,"+#.&3 ~ -& -Y*,"2(& &( "#$%/*0-/&$\ "&0% 3%/'0-&$ -& 3Y3%2'& /''0(/%#/$&
CM,7#Y#3+/\ PSSUFA

 &3 *+&$*+&0$3 ,(% ',(%$! X0& )&3 "#%/&(%3 #%%&/(%3 )0 5/$03 WD? "$!3&(%#/&(% )&3
)!B/*/&(*&3 &( '/*$,(0%$/'&(%3 C'f'& ",0$ *&0L #Y#(% 0( #"",$% #-/'&(%#/$& *,$$&*%F &%
"-03 "#$%/*0-/2$&'&(% &( *#$,%!(,d)&3 C;&'7# &% N$#+#' \PSSQ ~ ;#""&Y\ &% #-A\ PSST ~
>,,)-&Y &%  !4 \PSSR ~ 4&$/X0&% &%  !4 \ PSSRF

>+&] )&3 B&''&3 3!$,",3/%/5&3\ -&3 %&(&0$3 &( -Y*,"2(&\ #-"+# &% 7f%# *#$,%2(&3 )0
3!$0' !%#/&(% 3/.(/B/*#%/5&'&(% "-03 7#33&3 X0& )#(3 -& .$,0"& %!',/(

 5O5 '24 706B.0=K ;B@724V =92 .F94EU=29.2 6=
AE:0@F;B4A2 62 ;SFK>YC92

K6,LY.2(& &3% /()/3"&(3#7-& #0L "$,*&3303 5/%#0L &% (,%#''&(% ` -# $&3"/$#%/,( *&--0-#/$&A
1,0%&B,/3\ -& '!%#7,-/3'& )& -6,LY.2(& "&0% .!(!$&$ )&3 !-!'&(%3 $!#*%/B3 #""&-!3
$#)/*#0L -/7$&3\ (,%#''&(% -6/,( 30"&$,LY)& C9

G
�
F &% -6/,( +Y)$,LY-& C9?

�
FA >&3

*,'",3!3 *+/'/X0&'&(% /(3%#7-&3 3,(% ",$%&0$3 )6!-&*%$,(3 -/7$&3 X0/ $!#./33&(% #5&*
)6#0%$&3 ',-!*0-&3\ -&3 )!3%#7/-/3#(% ` -&0$ %,0$\ &% /()0/3#(% #/(3/ 0(& $!#*%/,( &( *+#g(&A
K&3 $#)/*#0L -/7$&3 "$,5,X0&(% (,%#''&(% )&3 ),''#.&3 30$ -6< E\ -&3 "$,%!/(&3
*&--0-#/$&3 &33&(%/&--&3 &% -&3 -/"/)&3 '&'7$#(#/$&3 C"!$,LY)#%/,( -/"/)/X0&F\ ",05#(% #--&$
[03X06` -# ',$% *&--0-#/$&A

 #(3 -&3 *,()/%/,(3 )/%&3 h "+Y3/,-,./X0&3 i\ /- Y # !X0/-/7$& &(%$& -# "$,)0*%/,( )&
$#)/*#0L -/7$&3 &% -&3 '!*#(/3'&3 &(),.2(&3 )& )!B&(3&3 #(%/,LY)#(%&3 Ck/.APPFA

6!/14+77 " 7//($. -(. % -*' &; !*9%(.4

>&3 '!*#(/3'&3 /'"-/X0&(% "$/(*/"#-&'&(% )&3 &(]Y'&3 3"!*/B/X0&3 C30"&$,LY)&
)/3'0%#3& ,0 ;9 \ *#%#-#3&\ .-0%+#%/,( "&$,LY)#3& ,0 N"LF\ #/(3/ X0& )&3 ',-!*0-&3
#(%/$#)/*#-#/$&3 h3*#5&(.&$3i\ X0/ "/!.&(% -&3 $#)/*#0L -/7$&3 C5/%#'/(&3 #(%/,LY)#(%&3 <\

GH%I #),  ? (E9E70;B:E4 4=7 ;24 .FAJF4E4 09:BFK>609:4

GS



>\ @\ %+/,-3\ -Y*,"2(& &% p^*#$,%2(&F CW,0-),0z/3 &% #-A\ GHHTFA >&"&()#(%\ *&$%#/(&3
*,()/%/,(3 36#**,'"#.(&(% )60(& "$,)0*%/,( #**$0& )& )!$/5!3 /(3%#7-&3 )6,LY.2(& :
'!%#7,-/3'& )&3 30*$&3 #0 *,0$3 )& -6&BB,$% "+Y3/X0&\ '!%#7,-/3'& )&3 .$#/33&3\ $!",(3&
/''0(/%#/$& (,%#''&(% 5/3^`^5/3 )&3 /(B&*%/,(3 '/*$,7/&((&3\ &L",3/%/,( ` )&3
$#Y,((&'&(%3\ ",--0%/,(\ %#7#./3'&AAA 4#$ #/--&0$3\ )&3 !%0)&3 !"/)!'/,-,./X0&3 /()/X0&(%
X0& -&3 (/5&#0L )& )!B&(3&3 #(%/,LY)#(%&3 )/'/(0&(% #5&* -6a.& -,$3X0& -&3 3Y3%2'&3 )&
)!B&(3&3 #(%/,LY)#(%&3 3,(% )!"#33!3\ /- &( $!30-%& 0( 3%$&33 ,LY)#%/B C&L*23 )& $#)/*#0L
-/7$&3F X0/\ ` -,(. %&$'&\"&0% *,(%$/70&$ #0 )!5&-,""&'&(% )& "$,*&3303 /(B-#''#%,/$&3
,0 )!.!(!$#%/B3A

9( *,((#g% -& $b-& /'",$%#(% )0 3%$&33 ,LY)#%/B )#(3 )& (,'7$&03&3 "#%+,-,./&3 :
'#-#)/&3 (&0$,)!.!(!$#%/5&3 C'#-#)/& )6<-]+&/'&$\ )& 4#$z/(3,(F\ #%+!$,3*-!$,3&\
#$%+$/%& $+0'#%,d)& &% 'f'& *&$%#/(3 *#(*&$3 Ck/.APGFA D- &3% !.#-&'&(% #*X0/3 X0& -&3
$#)/*#0L -/7$&3 *,(%$/70&(% #0 5/&/--/33&'&(% )& -6,$.#(/3'&A 9( #33/3%& ),(* #*%0&--&'&(%
#0 )!5&-,""&'&(% )& (,'7$&0L "$,)0/%3 #(%/,LY)#(%3 C#-/*#'&(%3 &% '!)/*#'&(%3FA
>&"&()#(%\ 7,( (,'7$& )6&(%$& &0L "$!3&(%&(% 0(& B#/7-& 7/,#*%/5/%! "#$ 5,/& ,$#-&\ *& X0/
-/'/%& -&0$ &BB/*#*/%!A @( ,0%$&\ -&3 3073%#(*&3 "$!3&(%&3 30$ -& '#$*+! 3,(% )&3%/(!&3 `
*,$$/.&$ 0( !5&(%0&- )!B/*/% &% (& "&$'&%%&(% "#3 3"!*/B/X0&'&(% )& 3%/'0-&$ -&3 )!B&(3&3
#(%/,LY)#(%&3 &(),.2(&3A

6!/14+78" N0Fb$. ' &.0. 3 % !(. % -*' &; !*9%(.

 DODLD PF7A0:BF9 62 706B.0=K ;B@724 J07 8FB2 2KFYC92

K_,$.#(/3'& +0'#/( &3% 3,0'/3 ` -_#.$&33/,( )& )/BB!$&(%3 #.&(%3 *#"#7-&3 )& ),((&$
(#/33#(*& ` )&3 $#)/*#0L -/7$&3A K&3 $#Y,((&'&(%3 =W /()0/3&(% -# 3Y(%+23& )& $#)/*#0L
-/7$&3 C9

G
�
^
\
9?�\9

G
�F &% )& ',-!*0-&3 .!(!$#%$/*&3 )& $#)/*#0L -/7$&3 C?

G
9
G
F "#$

_BF6B4JF9B@B;B:E 2: B9.B629.2 J/>4BF;FYBU=2 6= ;>.FJC92 ./2[ ;2 70:

QH



-_/(%&$'!)/#/$& )_#.&(%3 "+,%,3&(3/7/-/3#(%3A K&3 $#)/#%/,(3 /,(/3#(%&3 "$,5,X0&(%
!.#-&'&(% -# .!(!$#%/,( )& $#)/*#0L -/7$&3 )!$/5!3 )& -_,LY.2(&A

4#$ &L&'"-&\ -_/(.&3%/,( )_#-*,,- &3% 30/5/& )& -# B,$'#%/,( )& $#)/*#0L -/7$&3 3&-,(
)/5&$3 '!*#(/3'&3A K# L#(%+/(& ,LY)#3& &% -_#-)!+Y)& ,LY)#3& "&05&(% ,LY)&$ -&
"$/(*/"#- '!%#7,-/%& )& -_!%+#(,-\ -_#*!%#-)!+Y)&\ #5&* "$,)0*%/,( )_c

G
A K_!%+#(,- 3%/'0-&

!.#-&'&(% -# "$,)0*%/,( )_#(/,( 30"&$,LY)& "#$ /()0*%/,( )& -# 3Y(%+23& )&3
E< 4?,LY)#3&\ E< 4?*Y%,*+$,'& $!)0*%#3&\ &% )0 *Y%,*+$,'& 4TRHA @(B/(\ ;*+/3-&$
&% ;/(.+ CPSVSF ,(% ',(%$! X0& -_#-*,,- ",05#/% )/'/(0&$ -_#*%/5/%! )&3 &(]Y'&3 )&
"$,%&*%/,( C;9 ^N;?^4LFA  & 'f'&\ -&3 *,(*&(%$#%/,(3 3!$/X0&3 &( 3!-!(/0' &% 5/%#'/(&
@ 3,(% #7#/33!&3 *+&] -&3 #-*,,-/X0&3 &% *,$$!-!&3 #5&* 0(& #%%&/(%& +!"#%/X0& "-03 ,0
',/(3 3!52$&A

 &3 %,L/X0&3 %&-3 X0& -_,LY)& )_#],%& CE9F &% -& )/,LY)& )_#],%& CE9
G
F\ "$!3&(%3

)#(3 (,%$& &(5/$,((&'&(% C30/&3\ .,0)$,(\ %#7#*\ ",--0#(%3 /()03%$/&-3F\ "#$%/*/"&(% ` -#
.&(23& )& $#)/*#0L -/7$&3 : /-3 3,(% $&3",(3#7-&3 )_0(& #0%,^,LY)#%/,( )&3 #*/)&3 .$#3
",-Y /(3#%0$!3 )&3 #-5!,-&3 "0-',(#/$&3A

K# $!#*%/,( "&0% f%$& $!5&$3/7-& :

D-3"&05&(% #033/ $!#./$ #5&* -& "&$,LY)& )_+Y)$,.2(& "$,)0/% "#$ -&3 '#*$,"+#.&3 #0
(/5&#0 )&3 #-5!,-&3 "0-',(#/$&3 &% ),((&$ (#/33#(*& ` )&3 $#)/*#0L ��9?A

K# B0'!& )& */.#$&%%& [,0& 0( $b-& '#[&0$ )#(3 -# B,$'#%/,( )& *&3 &3"2*&3
$#)/*#-#/$&3 : &--& *,(%/&(% -_,LY)& )_#],%& CE9F &% -& )/,LY)& )_#],%& CE9

G
F\ $&(B&$'& )&

B,$%&3 *,(*&(%$#%/,(3 &( *,'",3!3 /(3#%0$!3 &% 3%/'0-&\ "#$ 3,( #*%/,( /$$/%#(%&\ -&3
'#*$,"+#.&3 )&3 #-5!,-&3 "0-',(#/$&3A

 _#0%$&3 %,L/X0&3 #./33&(% "#$ %$#(3B&$% )_!-&*%$,(3A D- &( &3% #/(3/ )0 %!%$#*+-,$0$& )&
*#$7,(& C>>-

T
F\ 0%/-/3! )#(3 (,%$& &L"!$/'&(%#%/,(\ ),(% -# %,L/*/%! 3_&L&$*& "#$

-_/(%&$'!)/#/$& )&3 $#)/*#0L >>K
Q
� &% '/3 &( !5/)&(*& )#(3 )&3 +!"#%,*Y%&3 )& $#% "#$

$!3,(#(*& "#$#'#.(!%/X0& !-&*%$,(/X0& CO4@FA K# $!)0*%/,( )& >>-
T
&( >>-

Q
�
3_&BB&*%0&\

3,/% 3,03 -_#*%/,( )0 *Y%,*+$,'& 4TRH +!"#%/X0& >>-
T
�� �>-

^
� >>-

Q
�\ 3,/% &( "$!3&(*&

)& B&$ B&$$&0L C>>-
T
� k&

G�
� k&

Q�
� >-

^
� >>-

Q
�
FA M(&*+% &% 8#3,(\ CPSVVFB ,(% ',(%$!

X0& -& >>-
Q
�
!%#/% *#"#7-& )_/()0/$& -_#0%, ,LY)#%/,( )&3 #*/)&3 .$#3 ",-Y /(3#%0$!3\ &%

),(* )& "$,5,X0&$ 0(& #0.'&(%#%/,( /'",$%#(%& )&3 +Y)$, "&$,LY)&3 -/"/)/X0&3A

 DODMD P0.:2=74 .F9:7B@=09: Z 0=YA29:27 ;2 4:7244 FK>609:

=( 3%$&33 ,LY)#(% 3& )!B/(/% *,''& !%#(% 0( )!3!X0/-/7$& )& -# 7#-#(*& &(%$& -&3

GH%I #),  ? (E9E70;B:E4 4=7 ;24 .FAJF4E4 09:BFK>609:4

QP



#(%/,LY)#(%3 &% -&3 "$,^,LY)#(%3 &( B#5&0$ )& *&3 )&$(/&$3A D( 5/5,\ "-03/&0$3 3Y3%2'&3
7/,*+/'/X0&3 "&05&(% f%$& ` -6,$/./(& )60(& "$,)0*%/,( #**$0& )6@9< C&3"2*&3 ,LY.!(!&3
#*%/5!&3FA K6#-%!$#%/,( )& -# *+#g(& )& %$#(3",$% )&3 !-&*%$,(3 )#(3 -# '/%,*+,()$/& &3%
0(& "$&'/2$& *#03& )& -6#0.'&(%#%/,( )0 3%$&33 ,LY)#(%A >& "+!(,'2(& 3& "$,)0/% -,$3
)0 "$,*&3303 )0 5/&/--/33&'&(% ,0 )& %,0%& 3/%0#%/,( *#$#*%!$/3!& "#$ 0( "+!(,'2(&
)6/3*+!'/& � $&"&$B03/,( C-# %$#(3"-#(%#%/,( )6,$.#(&3FA K6#*%/5#%/,( )&3 .-,70-&3 7-#(*3
&3% !.#-&'&(% 0(& 3,0$*& %$23 /'",$%#(%& )& $!)0*%/,( )6@9<A ;,03 -6#*%/,( )6#.&(%3
!%$#(.&$3\ )#(3 (,%$& *#3 -& >>-

T
\ *&3 *&--0-&3 "#33&(% )60( !%#% X0/&3*&(% ` 0( !%#%

#*%/5!\ *& X0/ 3& %$#)0/% "#$ 0(& #0.'&(%#%/,( )& THHy )& -# *,(3,''#%/,( &( ,LY.2(&A
 /5&$3 3Y3%2'&3 &(]Y'#%/X0&3 %$#(3B,$'&(% -# X0#3/^%,%#-/%! )& -6,LY.2(& &( @9< X0/
"&05&(% #-,$3 36#%%#X0&$ ` )&3 %/3303 3#/(3 : *6&3% -& "+!(,'2(& )& -6/(B-#''#%/,(A

K6&(5/$,((&'&(% )#(3 -&X0&- (,03 5/5,(3 '#/3 #033/ (,%$& ',)& )& 5/& 3,(% `
-6,$/./(& )60(& #0.'&(%#%/,( )0 3%$&33 ,LY)#(% )#(3 (,%$& ,$.#(/3'&A @( 5,/*/ X0&-X0&3
&L&'"-&3 :

Z @L",3/%/,( "$,-,(.!& #0 3,-&/-

Z @L",3/%/,( #0L $#)/#%/,(3

Z >,(%#*%3 #5&* )&3 #.&(%3 *#(*!$/.2(&3 C #'/#(%&F &% "&3%/*/)&3

Z 1#7#./3'& C-# B0'!& )& */.#$&%%& *,(%/&(% PHPS @9<F

Z 4$/3& )& '!)/*#'&(%3\ "/-0-& *,(%$#*&"%/5&

Z 4$#%/X0& %$," /(%&(3& ,0 '#- .!$!& )60( 3",$%

Z >,(3,''#%/,( &L*&33/5& )6#-*,,-

Z ;%$&33 /(%&--&*%0&-

Z 4,--0%/,(

Z <.&(%3 /(B&*%/&0L

 5O5M5L5 $92 0;BA29:0:BF9 6E4EU=B;B@7E2 ? =9 BAJF7:09: 30.:2=7 62 4:7244
FK>609:

K&3 #(%/,LY)#(%3 3,(% &33&(%/&--&'&(% #"",$%!3 "#$ -&3 B$0/%3 &% -!.0'&3 X0/ 3,(%
"#$%/*0-/2$&'&(% $/*+&3 &( 5/%#'/(&3 C<\ >\ @F\ ,-/.,^!-!'&(%3 &% #0%$&3 ",-Y"+!(,-3A
<*%0&--&'&(%\ /- &3% 7/&( #)'/3 X0& -&3 #"",$%3 [,0$(#-/&$3 $&*,''#()!3 C<sOF &( *&3
)/5&$3 !-!'&(%3 "&05&(% f%$& *,05&$%3 "#$ 0(& "$/3& X0,%/)/&((& )& */(X ",$%/,(3 )& B$0/%3
&% -!.0'&3A >&%%& 3/%0#%/,( &3% %,0%&B,/3 -,/( )& $&"$!3&(%&$ -# $!#-/%! "0/3X0& "-03/&0$3
&(X0f%&3 !"/)!'/,-,./X0&3 /()/X0&(% X0& "-03 )& GHy )& -# ","0-#%/,( )&3 "#Y3
/()03%$/#-/3!3\ "#$ &L&'"-&\ (& '#(.&(% [#'#/3 )& B$0/%3A  #(3 0(& !%0)& '&(!& 30$ PGQ
30[&%3 3#/(3 +#7/%#(% -# $!./,( -/!.&,/3& CJ&-./X0&F\ /- # !%! ',(%$! X0& -&3 %#0L
"-#3'#%/X0&3 )& 5/%#'/(& > 3,(% )/'/(0!3 &( ',Y&((& )& GU\Qy *+&] )&3 30[&%3 (&
'#(.&#(% #0*0( B$0/% &( *,'"#$#/3,( ` )&3 "&$3,((&3 /(.!$#(% &(%$& 0( &% X0#%$& B$0/%3
"#$ [,0$C4/(*&'#/- &%  !4B GHHHFA 4#$ #/--&0$3\ -6#52(&'&(% )0 B#3%^B,,) *,(%$/70&\ %,0%
"#$%/*0-/2$&'&(% *+&] -&3 [&0(&3\ ` #5,/$ 0(& #-/'&(%#%/,( )& "-03 &( "-03 )!3!X0/-/7$!& &%
#""#05$/& &( #(%/,LY)#(%3A

_BF6B4JF9B@B;B:E 2: B9.B629.2 J/>4BF;FYBU=2 6= ;>.FJC92 ./2[ ;2 70:

QG



 DODND '2 4>4:CA2 29[>A0:BU=2V =9 AF>29 62 6E32942 296FYC92

>& 3,(% -&3 &(]Y'&3 "$!3&(%&3 (#%0$&--&'&(% *+&] -6#(/'#- X0/ ,(% ",0$ $b-& )& "$,%!.&$
-&3 *&--0-&3 &% -&3 %/3303 *,(%$& -6#.$&33/,( $#)/*#-#/$&A 4#$'/ *&3 &(]Y'&3\ ,( )/3%/(.0& -#
30"&$,LY)& )/3'0%#3& C;9 F\ -# .-0%+#%/,( "&$,LY)#3& &% -# *#%#-#3& C>-#033&\
GHHPFA>&3 &(]Y'&3 (6#./33&(% "#3 &( %#(% X0& *#"%&0$ )& $#)/*#0L -/7$&3 '#/3 3,(%
*#"#7-&3)6&'"f*+&$ -&0$ B,$'#%/,( &( )!%,0$(#(% -&3 $!#*%/,(3 *+/'/X0&3 $&3",(3#7-&3
)& -6#""#$/%/,( )& *&3 $#)/*#0LA

 &0L B,$'&3 )& 30"&$,LY)&^)/3'0%#3&3 C;9 F 3& $&(*,(%$&(% *+&] -&3 &0*#$Y,%&3A
K# "-03 /'",$%#(%& "$!3&(%& )#(3 -& *Y%,"-#3'& )& %,0%&3 -&3 *&--0-&3\ # ",0$ *,B#*%&0$3
-& *0/5$& &% -& ]/(* C>0q(^;9 FA K_#0%$& &(]Y'& # ",0$ *,B#*%&0$ -& '#(.#(23&
C8(^;9 FA @--& &3% 3/%0!& )#(3 -&3 '/%,*+,()$/&3A K&3 30"&$,LY)&^)/3'0%#3&3 &L&$*&(%
0(& #*%/,( *&--0-#/$& "$,%&*%$/*& &( *#%#-Y3#(% -# )/3'0%#%/,( )& -_#(/,( 30"&$,LY)&A K&0$
-,*#-/3#%/,( &L"-/X0& X0& -&3 '&'7$#(&3 &L%&$(&3 &% -&3 &3"#*&3 /(%&$3%/%/&-3 3,(% ',/(3
7/&( "$,%!.!3 X0& -&3 3%$0*%0$&3 /(%$#*&--0-#/$&3A

K&3 .-0%#%+/,( "&$,LY)#3&3 CN;?^4|F3!-!(,^)!"&()#(%&3 3,(% )&3 "$,%!/(&3 X0/
*,(%/&((&(% X0#%$& #%,'&3 )& 3!-!(/0' 3/%0!3 #0L *&(%$&3 #*%/B3 )& -_&(]Y'& 3,03 B,$'&
)& 3!-!(,*Y3%!/(&A =( )!B/*/% &( 3!-!(/0' &(%$#g(& 0(& *+0%& )& -_#*%/5/%! )& -_&(]Y'&A
<5/33#$ &% #-A CPSVSF ,(%\ ` "#$%/$ )& *0-%0$&3 *&--0-#/$&3\ /()/5/)0#-/3! )&0L B,$'&3 )&
N;?^4L X0/ )/BB2$&(% "#$ -&0$ 3%$0*%0$&\ -&0$ #*%/5/%! &% -&0$3 3/%&3 #(%/.!(/X0&3 :

Z 0(& B,$'& ` -,*#-/3#%/,( /(%$#*&--0-#/$&

Z 0(& B,$'& .-Y*,3Y-!& $/*+& &( ",(%3 )/30-B0$&3\ ` -,*#-/3#%/,( &L%$#*&--0-#/$&A

K&3 N;?^4L ,(% 0(& #*%/,( )!%,L/B/#(%& 5/3^`^5/3 )& )&0L 3073%$#%3 :

Z -& "&$,LY)& )_+Y)$,.2(& :

Z -&3 +Y)$,"&$,LY)&3 CO99?F )!$/5!3 )&3 -/"/)&3:

GH%I #),  ? (E9E70;B:E4 4=7 ;24 .FAJF4E4 09:BFK>609:4

QQ



K6#*%/5/%! )& )!%,L/B/*#%/,( )&3 .-0%#%+/,(^"&$,LY)#3&3 B#*& #0L +Y)$,"&$,LY)&3
(!*&33/%& 0(& #0%$& &(]Y'&\ -# "+,3"+,-/"#3& <

G
C4K<GFA >&%%& )&$(/2$& -/72$& -&3

"&$,LY)&3 )_#*/)&3 .$#3 )&3 '&'7$#(&3 *&--0-#/$&3 &( +Y)$,-Y3#(% -&3 B,(*%/,(3 &3%&$3
)&3 "+,3"+,-/"/)&3 '&'7$#(#/$&3A K&3 "&$,LY)&3 -/7!$!3 )#(3 -& *Y%,3,- 3,(% #-,$3
%$#(3B,$'!3 "#$ -&3 .-0%#%+/,(^"&$,LY)#3&3 %#()/3 X0& -# *+#g(& )_#*/)&3 .$#3 '#(X0#(%&
&3% $&3Y(%+!%/3!&A

K# *#%#-#3& "&$'&% )& '!%#7,-/3&$ -& "&$,LY)& )_+Y)$,.2(& :

@--& &3% -,*#-/3!& )#(3 -&3 "&$,LY3,'&3 )&3 *&--0-&3\ '#/3 3,( $b-& 3&'7-& '/(&0$
"#$ $#"",$% ` *&-0/ )& -# .-0%#%+/,( "&$,LY)#3& ",0$ "$!5&(/$ -# "!$,LY)#%/,( -/"/)/X0&A
;,( #BB/(/%! ",0$ -& "&$,LY)& )6+Y)$,.2(& &3% /(B!$/&0$& ` *&--& )& -# .-0%#%+/,(
"&$,LY)#3&A

 DODOD '24 AF>294 62 6E32942 2KFYC924

1,0%& 3073%#(*& *#"#7-& )& *#"%&$ -_!-&*%$,( *!-/7#%#/$& )_0( $#)/*#- -/7$&\ 3#(3 ),((&$
&--&^'f'& 0( "$,)0/% $#)/*#-#/$&\ &3% )!B/(/ *,''& 0( "/!.&0$ )& $#)/*#0L -/7$&3A >&3
"/!.&0$3 3& *#$#*%!$/3&(% "#$ -&0$ #BB/(/%! !-&5!& ",0$ -&3 $#)/*#0L -/7$&3 &% -&0$ 3"!*/B/*/%!
",0$ *&$%#/(3 )6&(%$& &0LA D- &L/3%& )&3 h "/!.&0$3 ,**#3/,((&-3 i )& $#)/*#0L -/7$&3A >&
3,(% )&3 ',-!*0-&3 &(),.2(&3 X0/ *#"%&(% -&3 !-&*%$,(3 *!-/7#%#/$&3 #0L )!"&()3 )& -&0$
"$,"$& /(%!.$/%!\ *,''& "#$ &L&'"-& -&3 #*/)&3 .$#3 /(3#%0$!3\ -&3 B,(*%/,(3 %+/,-3 )&
"$,%!/(&3\ -6< E &% -&3 #*/)&3 #'/(!3 "+!(,-/X0&3A K&3 #0%$&3 "$/(*/"#0L "/!.&0$3 3,(%
-&3 *+!-#%&0$3 )0 B&$ &% )0 *0/5$& &% -&3 #(%/,LY)#(%3 *,''& -&3 *#$,%!(,d)&3\
-6j^%,*,"+!$,-3\ -# 5/%#'/(& > &% -&3 B-#5,(,d)&3A

_BF6B4JF9B@B;B:E 2: B9.B629.2 J/>4BF;FYBU=2 6= ;>.FJC92 ./2[ ;2 70:

QT



 5Q5 '2 3FB2 2: 424 3F9.:BF94

K& B,/& &3% -6,$.#(& -& "-03 5,-0'/(&0L )& -6,$.#(/3'&A D- &3% *,'",3! )& IHy )& *&--0-&3
"#$&(*+Y'#%&03&3 ,0 +!"#%,*Y%&3 &% )& QHy )& *&--0-&3 )/5&$3&3 %&--&3 -&3 *&--0-&3 )&
D%,\ -&3 *&--0-&3 *,'",3#(% -&3 *#(#-/*0-&3 7/-/#/$&3 &% -&3 *&--0-&3 )& M0""B&$ Ck/.APQFA

K60(& )&3 B,(*%/,(3 B,()#'&(%#-&3 )0 B,/& &3% )6#330$&$ -# 3!*$!%/,( &% -6!5#*0#%/,(
)& -# 7/-& "#$ -&3 *#(#-/*0-&3 7/-/#/$&3A  6#0%$& "#$%\ -# 5#3*0-#$/3#%/,( )0 B,/& &% 3# 3/%0#%/,(
"$/5/-!./!& )& $&-#%/,( &(%$& -6#""#$&/- )/.&3%/B &% -6#""#$&/- */$*0-#%,/$& "&$'&% )& $!.0-&$ -#
)/3%$/70%/,( )& (,'7$&0L '!%#7,-/%&3 /3303 )& -# (0%$/%/,(A

K& B,/& &3% !.#-&'&(% *#"#7-& )6#330$&$ 0( .$#() (,'7$& )& B,(*%/,(3 '!%#7,-/X0&3
%&-3 X0& -# 3Y(%+23& )&3 "$,%!/(&3 "-#3'#%/X0&3 &% )&3 -/"/)&3\ -# 3Y(%+23& )& -60$!&\ -&
3%,*z#.& &% -# -/7!$#%/,( )0 .-0*,3& )#(3 -& 3#(.\ -# "$,)0*%/,( )& 3073%$#% ` +#0%
",%&(%/&- !(&$.!%/X0&\ '#/3 #033/ -& 3%,*z#.& )& (,'7$&03&3 5/%#'/(&3A

@(B/(\ -& B,/& [,0& 0( $b-& *&(%$#- #0 *,0$3 )0 "$,*&3303 )& )!%,L/B/*#%/,(A >6&3% *&%%&
B,(*%/,( X0/ "$!3&(%& 0(& $&-#%/,( !%$,/%& #5&* -& "$!3&(% %$#5#/-A

6!/14+ 7: " d&( .&30%*(&%( -:&1 /2*( -( % $

KN : K,7& .#0*+&\ 8 : K,7& '!)/#(

K : K,7& )$,/%

 5Q5L5 '24 4>4:CA24 62 6E:FKB3B.0:BF9

GH%I #),  ? (E9E70;B:E4 4=7 ;24 .FAJF4E4 09:BFK>609:4

QR



 & "#$ (,%$& &(5/$,((&'&(%\ (,03 3,''&3 #'&(!3 ` f%$& &L",3!3 X0,%/)/&((&'&(%
)/$&*%&'&(% ,0 /()/$&*%&'&(% ` )&3 3073%#(*&3 &L,.2(&3 )6,$/./(& )/5&$3&3\ $#33&'7-!&3
3,03 -& %&$'& )& L!(,7/,%/X0&3A >&3 *,'",3!3 $&.$,0"&(% )&3 "$,)0/%3 (#%0$&-3\ )&3
'!)/*#'&(%3 &% )&3 ",--0#(%3 )& -6&(5/$,((&'&(% : %,L/(&3 5!.!%#-&3 &% #(/'#-&3\ )!$/5!3
)&3 *,'703%/7-&3 ),'&3%/X0&3 &% /()03%$/&-3\ 3,-5#(%3\ *,-,$#(%3\ #))/%/B3 #-/'&(%#/$&3\
"&3%/*/)&3\ +&$7/*/)&3\ &%*A >&3 ',-!*0-&3 ,(% ",0$ %&()#(*& (#%0$&--& )& 36#**0'0-&$
)#(3 -&3 "+#3&3 -/"/)/X0&3 )&3 '&'7$#(&3 *&--0-#/$&3A @--&3 &(%$#g(&$#/&(% #/(3/ 0(& ',$%
/(!-0*%#7-& )&3 ,$.#(/3'&3 3/ *&0L^*/ (& 36!%#/&(% ),%!3 #0 *,0$3 )& -6!5,-0%/,(\ )&
3Y3%2'&3 &(]Y'#%/X0&3 "&$'&%%#(% -&0$ !-/'/(#%/,(A K& "$,*&3303 )& )!%,L/B/*#%/,( 3&
)!$,0-& 3&-,( %$,/3 "+#3&3 $&.$,0"#(% )/BB!$&(%&3 &(]Y'&3 )& 7/,%$#(3B,$'#%/,( C"+#3&\ P
&% GF &% )&3 %$#(3",$%&0$3 C"+#3&\ QF Ck/.APTFA

K&3 $!#*%/,(3 )& -# "+#3&\ P\ )/%&3 )& B,(*%/,((#-/3#%/,(\ "&$'&%%&(% -6/(%$,)0*%/,(
)60(& B,(*%/,( *+/'/X0& (,05&--& C^9?\ E?G\ >99?F $&()#(% -# ',-!*0-& "-03 ",-#/$&A K&
"-03 3,05&(% *&3 $!#*%/,(3 3,(% )&3 $!#*%/,(3 )6,LY)#%/,(\ *#%#-Y3!&3 "#$ -&3
*Y%,*+$,'&3 4TRH\ '#/3 &--&3 *,'",$%&(% !.#-&'&(% )&3 $!#*%/,(3 )6+Y)$,-Y3& &% )&
$!)0*%/,(A

K&3 $!#*%/,(3 )& -# "+#3&\ G\ )/%&3 )& *,([0.#/3,(\ "&$'&%%&(% -6#[,0% )60( $#)/*#-
+Y)$,"+/-& &% 3,(% $!#-/3!&3 3,/% )/$&*%&'&(% 30$ -& L!(,7/,%/X0& /(*+#(.!\ 3,/% 30$ -&3
'!%#7,-/%&3 h B,(*%/,((#-/3!3 i .!(!$!3 "#$ -# "+#3&\ PA >&3 $!#*%/,(3 )& *,([0.#/3,(
#0.'&(%&(% -6+Y)$,"+/-/& )& -# ',-!*0-&\ B#*/-/%&(% 3,( %$#(3",$% &% #*%/5&(% 3,( !-/'/(#%/,(
+,$3 )&3 *&--0-&3A

K&3 &(]Y'&3 )& -# "+#3&\ Q "&$'&%%&(% -6!-/'/(#%/,( )&3 *,([0.0!3 +Y)$,"+/-&3A >&
3,(% &33&(%/&--&'&(% )&3 .-Y*,"$,%!/(&3 '&'7$#(#/$&3 "&$'&%%#(% -& %$#(3",$% #*%/B )&3
L!(,7/,%/X0&3 &% )&3 *,([0.0!3 )& -# "+#3&\ G +,$3 )& -# *&--0-& AD-3 "#$%/*/"&(% `
-6&L*$!%/,( +,$3 )& *&3 ',-!*0-&3 "#$ -# 5,/& 7/-/#/$& &% 3,(% ` -6,$/./(& )& $!3/3%#(*&3
'0-%/"-&3 *#$ /-3 )/'/(0&(% -# X0#(%/%! )& '!)/*#'&(%3 "$!3&(%& )#(3 -# *&--0-&A

1,0%&B,/3 -& '!%#7,-/3'& )&3 L!(,7/,%/X0&3 (& *,()0/% "#3 %,0[,0$3 ` -#
)!%,L/B/*#%/,( )& *&3 *,'",3!3A  #(3 *&$%#/(3 *#3\ -& "$,)0/% ,LY)! ,0 $!)0/% "&0%
'#(/B&3%&$ 0(& %$23 B,$%& $!#*%/5/%! "#$ #%%#X0& !-&*%$,"+/-& ,0 (0*-!,"+/-& )&3
'#*$,',-!*0-&3 &(5/$,((#(%&3 C"$,%!/(&3\ #*/)&3 (0*-!/X0&3FA

_BF6B4JF9B@B;B:E 2: B9.B629.2 J/>4BF;FYBU=2 6= ;>.FJC92 ./2[ ;2 70:

QU



6!/14+7;"7$ 3(. .')0+ $*,&(. -( ! 9*2$% 1./2%+ $*21 ($ -0$2;*/*' $*21 -(. ;0129*2$*,&(.

($ .&9.$ 1'(. (1-2FL1(. >N: 3%L. \22!+ 1 ($ Ze)+B EHHfA4

 5Q5M5 '24 .>:F./7FA24 IOQ\

K&3 *Y%,*+$,'&3 4TRH 3,(% 3#(3 *,(%&3%& -&3 &(]Y'&3 *-!3 )& -# B,(*%/,( )& -#
)!%,L/B/*#%/,(A D-3 *,'",3&(% 0(& B#'/--& '0-%/^.!(/X0& )& ',(,^,LY.!(#3&3 -,*#-/3!3 30$
-& $!%/*0-0' &(),"-#3'/X0&A D-3 ,(% #*X0/3 #0 *,0$3 )& -6!5,-0%/,( )&3 &3"2*&3 0( )&.$!
)& )/5&$3/%! -&0$ "&$'&%%#(% )& '!%#7,-/3&$ )6/((,'7$#7-&3 *,$"3 *+/'/X0&3A >,'"%& %&(0
)& -&0$ *#"#*/%! '!%#7,-/X0& '#/3 !.#-&'&(% )& -&0$ ",%&(%/&- )6#*%/5#%/,( *+/'/X0&
"&$'&%%#(% )& .!(!$&$ )&3 '!%#7,-/%&3 %,L/X0&3 \ ,( *,'"$&() #/(3/ %,0% -6/(%!$f% X06/-3
303*/%&(%A

 5Q5N5 %JJ7F./2 @BF./BABU=2 62 ;0 J0:/F;FYB2 /EJ0:BU=2

GH%I #),  ? (E9E70;B:E4 4=7 ;24 .FAJF4E4 09:BFK>609:4

QI



=( 7/-#( +!"#%/X0& *,(3/3%& ` ),3&$ 0( *&$%#/( (,'7$& )_ &(]Y'&3 ,0 )& 3073%#(*&3
%$#(3B,$'!&3 ,0 B#7$/X0!&3 &( %,%#-/%! ,0 &( "#$%/& "#$ -& B,/&\ #B/( )_#""$!*/&$ -& 7,(
B,(*%/,((&'&(% )& *& )&$(/&$ ,0 )0 '!%#7,-/3'& +!"#%/X0&A

 5Q5N5L5  96B.2 62 .0J:0:BF9V .F9<=Y0B4F9V 2: 2K.7E:BF9 /EJ0:BU=2 ? '0
@B;B7=@B92

K# 7/-/$07/(& &3% 0( "/.'&(% "$!3&(% )#(3 -# 7/-& &%\ ` "-03 B#/7-& *,(*&(%$#%/,(\ )#(3 -&
3#(.A 9( )/3%/(.0& )&0L B$#*%/,(3 )& -# 7/-/$07/(& : -# 7/-/$07/(& -/7$& &% -# 7/-/$07/(&
*,([0.0!&\ *6&3%^`^)/$& %$#(3B,$'!& "#$ -& B,/&\ #5#(% )6f%$& !-/'/(!& )#(3 -&3 0$/(&3A

 5Q5N5M5  96B.2 62 ;E4BF94 /EJ0:F.2;;=;0B724

 5Q5N5M5L5 %4J07:0:2 0AB9F:7094327042 a%"%#c

@--& &3% !.#-&'&(% #""&-!& %$#(3#'/(#3& ,L#-,#*!%/X0& .-0%#'/X0& CN91 ,0 ;N91FA @--&
&3% -,*#-/3!& )#(3 -& B,/&\ -& '03*-&\ -& $&/(\ -& *w0$ C!.#-&'&(% "#3 )& 3"!*/B/*/%!
)6,$.#(&FA @--& &3% -,*#-/3!& )#(3 -& *Y%,"-#3'& &% -&3 '/%,*+,()$/&3 )& (,'7$&0L %/3303
*,''& -& B,/&\ -& 'Y,*#$)&\ -&3 '03*-&3 3X0&-&%%/X0&3 &% -&3 .-,70-&3 $,0.&3A

 5Q5N5M5M5 %;09B92 0AB9F:7094327042 a%'%#c

@--& &3% !.#-&'&(% #""&-!& %$#(3#'/(#3& .-0%#'/X0& "Y$05#%& CN41 ,0 ;N41FA @--& &3%
#7,()#(%& )#(3 -& B,/& &% )#(3 -& $&/(A K& 3!$0' (,$'#- &( *,(%/&(% "&0A

 5Q5N5M5N5 '0.:0:2 6E4/>67FYE9042 a']Hc

K# K ?\ !.#-&'&(% #""&-!& -#*%#%& )!3+Y)$,.!(#3&\ &3% 0(& &(]Y'& *Y%,"-#3'/X0&
"$!3&(%& )#(3 )& (,'7$&0L %/3303A @--& (_&3% "#3 3"!*/B/X0& )0 B,/&\ '#/3 -# )!%&$'/(#%/,(
)&3 /3,&(]Y'&3 "&$'&% )6#0.'&(%&$ *&%%& 3"!*/B/*/%!A

 5Q5N5N5  96B.2 62 ;E4BF94 .090;0B724 F= 29[>A2 62 ./F;24:042

 5Q5N5N5L5 I/F4J/0:042 0;.0;B92 aI%'c

K# "+,3"+#%#3& #-*#-/(&\ &3% 0(& )&3 '!%#--,^&(]Y'&3 *,(%&(#(% )0 ]/(*A @--& &3%
)/'!$/X0& &% &--& +Y)$,-Y3& -&3 &3%&$3 "+,3"+,$/X0&3 ` "? #-*#-/(A

 5Q5N5O5  96B.2 62 4>9:/C42 /EJ0:BU=2

K& B,/& 3Y(%+!%/3& )& %$23 (,'7$&03&3 "$,%!/(&3 */$*0-#(%&3A K&0$ *,(*&(%$#%/,( (&
)!"&() "#3 3&0-&'&(% )& *& (/5&#0 )& 3Y(%+23&\ '#/3 #033/ )& (,'7$&0L B#*%&0$3 &L%$#
+!"#%/X0&3 : )&'/ 5/& )&3 "$,%!/(&3 /()/5/)0&--&3\ -&0$ *#%#7,-/3'&\ -&0$ 5,-0'& )&
)/3%$/70%/,(A

 5Q5N5O5L5 'S0;@=AB92

_BF6B4JF9B@B;B:E 2: B9.B629.2 J/>4BF;FYBU=2 6= ;>.FJC92 ./2[ ;2 70:

QV



K6#-70'/(& &3% -& '#$X0&0$ (0%$/%/,((&- -& "-03 #(*/&((&'&(% 0%/-/3!A @--& # 0(& 7,((&
3"!*/B/*/%! ` "#$% X0&-X0&3 &L*&"%/,(3 C3Y()$,'& (!"+$,%/X0&\ &(%!$,"#%+/&3
&L30)#%/5&3\�FA >6&3% 0(& "$,%!/(& )& %$#(3",$% C'!%#0L\ #*/)&3 .$#3\ 7/-/$07/(&�F X0/ &3%
$&3",(3#7-& )& VHy )& -# "$&33/,( ,(*,%/X0&A ;,( $&(,05&--&'&(% "$&3X0&
&L*-03/5&'&(% +!"#%/X0& &3% #33&] -&(%A

GH%I #),  ? (E9E70;B:E4 4=7 ;24 .FAJF4E4 09:BFK>609:4

QS



_BF6B4JF9B@B;B:E 2: B9.B629.2 J/>4BF;FYBU=2 6= ;>.FJC92 ./2[ ;2 70:

TH



GH%I #),   ? *%#,) ,'" ,#
*,#H&],"

 #(3 *& *+#"/%$&\ (,03 "$!3&(%&$,(3 -&3 )/BB!$&(%3 '#%!$/&-3 &% '!%+,)&3 0%/-/3!3 )#(3
-6#(#-Y3&\ )&3 !*+#(%/--,(3 )& 3#(. &% )6,$.#(&3\ "$!-&5!3 #"$23 *+#X0& 3#*$/B/*& )&3 $#%3
#/(3/ X0& -&3 *,()/%/,(3 )6!-&5#.& )& *&3 )&$(/&$3A

  5L5 *%#^) ,'"

K&3 '#%!$/&-3 0%/-/3!3 )#(3 -# $!#-/3#%/,( )&3 #(#-Y3&3 3,(% *,'",3!3 )& $!#*%/B3\
3,-5#(%3\ )6#""#$&/--#.& #/(3/ X0& )&3 *,()/%/,(3 '#%!$/&--&3 )6!-&5#.&A

  5L5L5 )E0.:B34 2: 4F;809:4 =:B;B4E4

K&3 $!#*%/B3 &% -&3 3,-5#(%3 -&3 "-03 /'",$%#(%3\ 0%/-/3!3 )#(3 (,%$& &L"!$/'&(%#%/,(\ 3,(% :
K& %,-02(&\ -& LY-2(&\ -6#-*,,-\ -6+!'#%,LY-/(& )& ?#$/3\ -6#*!%,(/%$/-&\ -6!%+#(,- #73,-0
C4#($&#* l0/'/*#F\ -& )/*+-,$,'!%+#(&\ -6+!L#(& C4$,-#7,F\ -& @0z/%% CK#7,$#%,/$& )&
k$#(*&F\ -& 7#0'& )6/(*-03/,( ",0$ %&*+(/X0& +/3%,-,./X0&\ -6!$Y%+$,3/(& Ck-0z# >+&'/z#F\
-& *#$7,(#%& )& -/%+/0' "0$ CK/

G
>9

Q
F Cx/()3,$ -#7,$#%,$/&3 -/'/%&)F &% &(B/( -6!%+&$A E,%,(3

#033/ X0& %,03 -&3 $!#*%/B3 0%/-/3!3 )#(3 (,%$& !%0)& 3,(% )& .$#)& #(#-Y%/X0& ,0 ?4K>A

GH%I #),   ? *%#,) ,'" ,# *,#H&],"

TP



  5L5 M5 %JJ072B;;0Y2

K&3 )/BB!$&(%3 %Y"&3 )6#""#$&/-3 0%/-/3!3 )#(3 -& *#)$& )& *&%%& !%0)& "&05&(% f%$& -/3%!3
*,''& 30/% :

Z <""#$&/- >,7#3 /(%&.$# THH "-03

Z <""#$&/- ",0$ &($,7#.& CK&/z# @N PPUHF

Z <""#$&/- ` */$*0-#%/,( CK&/*# 14 PHGHF

Z <""#$&/- ` *,-,$#%/,( C;#z0$# 1,zY,F

Z <BBv%&03& C",0$ #/.0/3&$ -&3 *,0%&#0LF CK&/*# ;4 SHHHF

Z J#/( %+&$', 3%#%! $!.-! ` TG�* CK&/*# ?D PGPHF

Z >,-,((& C;0"&-*,  /3*,5&$Y >PV\Rr' CHAGRLTAU''FF

Z  !%&*%&0$ Cx#%&$SSU "+,%,)/,)& <$$#Y )&*%,$F

Z @%05& C;#z0$#F

Z 4-#X0& *+#0BB#(%& CDM<^>,'7/'#. O>1F

Z 4-#X0& $!B$/.!$#(%& CK&/*# @N PPRH*F

Z 4,'"& Cx#%&$3 UHH *,(%$,--&$F

Z 8/*$,%,' CK&/*# O8 GPQRF

Z >&(%$/B0.&03&

Z 8/*$,3*,"& "+,%,(/X0& '0(/ )60(& *#'&$# (0'!$/X0& C,-Y'"03F

Z O!#*%/B3 &% '#%!$/&-3 ",0$ -& 3#*$/B/*& :

Z 8#%!$/&-3 *+/$0$./*#0L C3*#-"&-\ */3&#0L\ "/(*&\ &%*AF

Z J#-#(*& #(#-Y%/X0&

Z W,$%&L C?#((# /(3%$0'&(%3F

  5L5N5 *0:E7B2;4 @BF;FYBU=24

  5L5N5L5 G/FBK 624 09BA0=K

K6#(/'#- /)!#- &3% *&-0/ X0/ "$!3&(%& 0(& #73,$"%/,(\ 0( '!%#7,-/3'&\ 0(& &L*$!%/,( &%
0(& ,$.#(/3#%/,( )&3 %/3303 *,'"#$#7-&3 ` *&--& )&3 +0'#/(3A K6!5&(%#/- )&3 #(/'#0L
$!",()#(% ` *&3 *$/%2$&3 &3% $!)0/% "#$ -&3 )/BB/*0-%!3 '#%!$/&--&3 -/!&3 ` -&0$ *,v%\
)/3",(/7/-/%!\ &%*A >&*/ B#/% X0& -&3 $,(.&0$3 C$#%3\ 3,0$/3\ +#'3%&$3F 3,(% )&5&(03 -&3
&3"2*&3 "$/'#/$&3 -&3 "-03 0%/-/3!&3 )#(3 -&3 !%0)&3 &% &L"!$/'&(%#%/,(3A  #(3 (,%$& *#3
(,03 #5,(3 *+,/3/ )&3 $#%3 7-#(*3 CO#%03 (,$5&./*03\ 3,0*+& x/3%#$F )& 3&L& 'a-&
,$/./(#/$&3 )& -# B/$'& Dkk<^>O@ 9 Ck$#(*&F &% "$,)0/%3 "#$ -6=(/%! )& O&*+&$*+& &(
8!)/*#'&(%3 &% 1&*+(/X0&3 4+#$'#*&0%/X0&3 C=O814F )0 >&(%$& )& O&*+&$*+& &%
 !5&-,""&'&(% C>O m;<D <KFA E,03 #5,(3 *+,/3/ &L*-03/5&'&(% )&3 $#%3 'a-&3 ",0$

_BF6B4JF9B@B;B:E 2: B9.B629.2 J/>4BF;FYBU=2 6= ;>.FJC92 ./2[ ;2 70:

TG



&L*-0$& %,0%& 5#$/#%/,( '!%#7,-/X0& )6,$/./(& +,$',(#-&A

K6!-&5#.& )& *&3 #(/'#0L # !%! $!#-/3! )#(3 0( -,*#- )6&3"#*& ',Y&( C#(/'#-&$/&F
),(% -# *,(3%$0*%/,( )&3 '0$3 &% )0 3,- B#*/-/%& -& (&%%,Y#.& &% -# )!3/(B&*%/,(A K&3
)/'&(3/,(3 )& *& )&$(/&$ 3,(% -&3 30/5#(%&3 :

Z K,(.0&0$ : U'

Z K#$.&0$ : QAPR'

Z ?#0%&0$ : GAPS'

K&3 *#$#*%!$/3%/X0&3 )0 '/-/&0 #'7/#(% )& -6#(/'#-&$/& 3,(% $!30'!&3 )#(3 -& %#7-&#0
30/5#(%A

#0@;20= X ? I070AC:724 6= AB;B2= 0A@B09: 62 ;S09BA0;27B2 a$D)D*D#DI5"% ]%'c

1&'"!$#%0$& W&(%/-#%/,( ?0'/)/%! CyF @*-#/$#.& J$0/%
GG�>
$!.0-!& "#$
*-/'#%/3&0$

k&(f%$& CGAHR'
L
GAU'F W&(%/-#%/,(

RRy � PHy PG+mGT+ E#%0$&-
&% #$%/B/*/&-

<--!&3 &% 5&(0&3
-/'/%!&3 )#(3
-6#(/'#-&$/&

  5L5N5M5 )EJ07:B:BF9 624 ;F:4

K6&L"!$/'&(%#%/,( X0& (,03 #5,(3 '&(!& ",$%& 30$ 5/(.% X0#%$& CGTF $#%3 a.!3 &(%$& */(X
CHRF &% 3&"% CHIF 3&'#/(&3 ),(% -& ",/)3 5#$/& )& UH ` SH .$A >&3 $#%3 3,(% $!"#$%/3 &(
X0#%$& -,%3 /)&(%/X0&3 )& U $#%3 *+#*0(A

  5L5N5N5 #70B:2A29:4 06AB9B4:7E4

K&3 $#%3 )0 "$&'/&$ -,% CK,% PF ,(% !%! *,(3/)!$!3 *,''& %!',/(3 &% (6,(% $&�0\
X0,%/)/&((&'&(%\ X0& )& -6+0/-& )& "#$#BB/(& CP'-FA

K&3 $#%3 )0 3&*,() -,% CK,% GF ,(% $&�0 0(& 30""-!'&(%#%/,( X0,%/)/&((& &( -Y*,"2(&
` $#/3,( )& R '.mz. )& ",/)3 *,$",$&-\ )#(3 -6+0/-& )& "#$#BB/(&A

K&3 $#%3 )0 %$,/3/2'& -,% CK,% QF ,(% $&�0 )& -6+0/-& )& "#$#BB/(& CP'-FA >&0L X0/
),/5&(% f%$& 3#*$/B/!3\ ,(% $&�0 0(& ),3& )& %!%$#*+-,$0$& )& *#$7,(& C>>-TF )& G'-mz. )&
",/)3 *,$",$&- )#(3 0(& 3,-0%/,( ` QHy )6+0/-& )& "#$#BB/(&\ GT + #5#(% -&0$ 3#*$/B/*&A

K&3 $#%3 )0 X0#%$/2'& -,% CK,% TF ,(% $&�0 -# 'f'& 30""-!'&(%#%/,( X0& *&0L )0 -,% GA
>&0L X0/ ),/5&(% f%$& 3#*$/B/!3 ,(%\ &( "-03\ $&�0 0(& ),3& )& %!%$#*+-,$0$& )& *#$7,(&
C>>-

T
F )& G '-mz. )& ",/)3 *,$",$&-\ )#(3 0(& 3,-0%/,( ` QHy )6+0/-& )& "#$#BB/(&\ GT+

#5#(% -&0$ 3#*$/B/*&A

E,%,(3 X0& -# 30""-!'&(%#%/,( # )0$! TQ [,0$3 &% -&3 3#*$/B/*&3 ,(% &0 -/&0 %,03 -&3 PR
[,0$3 CHG $#%3 )& *+#X0& -,%FA 1,03 -&3 $#%3 ,(% $&�0 0( $!./'& 3%#()#$) )0$#(% -# )0$!& )&
-6&L"!$/'&(%#%/,( &% ,(% &0 0( #**23 -/7$& ` -6&#0A 1,03 -&3 $#%3 ` 3#*$/B/&$ 3,(% /3,-!3 )#(3
)6#0%$&3 *#.&3\ GT + #5#(% -& 3#*$/B/*&A D-3 3,(% "&3!3\ !%/X0&%!3 &% -#/33!3 ` [&0(A K&
%#7-&#0 30/5#(% "&$'&% )& $!*#"/%0-&$ -& %$#/%&'&(% #)'/(/3%$! #0L $#%3 )0$#(% -&3 TQ [,0$3
)& -6&L"!$/'&(%#%/,(A

GH%I #),   ? *%#,) ,'" ,# *,#H&],"

TQ



#0@;20= L\ ? #70B:2A29:4 06AB9B4:7E4 0=K 70:4 4=B809: ;24 ;F:4 2: 9FA@72 62 70:4 40.7B3BE4 JE7BF6BU=2A29: J07

;F:D

E0'!$, )0 -,% P G Q T
;0""-!'&(%#%/,( O!./'& 3%#()A

?0/-& )& "#$#BB/(&
O!./'&
3%#()#$) -Y*,"2(&

O!./'&
3%#()#$) >>-T

O!./'&
3%#()#$) >>-T �
KY*,"2(&

;,*$/B/*&P CPR[F GmU GmU GmU GmU
;,*$/B/*& G CGS[F GmT GmT GmT GmT
;,*$/B/*&Q CTQ[F GmG GmG GmG GmG

K& -Y*,"2(&\ #)'/(/3%$! #0L $#%3 )&3 -,%3 G &% T\ &3% 0( #(%/,LY)#(% (#%0$&- &L%$#/% )&
-# %,'#%&A D- 3& "$!3&(%& 3,03 B,$'& )& "#3%/--&3 )& PH'. C-Y*^,^'#%,FA >& )&$(/&$ &3% 0(
&L%$#/% (#%0$&- )& %,'#%&\ $/*+& &( -Y*,"2(& &% #0%$&3 ',-!*0-&3 7/, #*%/5&3 (#%0$&--&3\
*,(%&(#(% 0(& '/L%0$& )& -Y*,"2(& ,-!,$!3/(&\ )& -6+0/-& )6,-/5&\ )& -# .!-#%/(&\ )& -#
.-Y*!$/(&\ )& -# -!*/%+/(& )& 3,[# &% )0 *#$#'&- *,''& *,-,$#(%A

K&3 3,-0%/,(3 ` #)'/(/3%$&$ C-Y*,"2(& )#(3 P'- )6+0/-& )& "#$#BB/(&F 3,(% "$!"#$!&3
X0,%/)/&((&'&(%\ ` -6#7$/ )& -# -0'/2$&\ ",0$ !5/%&$ %,0%& ,LY)#%/,( CK&& &% >+&(\ GHHGFA

K&3 "#3%/--&3 )& -Y*,"2(& 0%/-/3!&3 3,(% "$,%!.!&3 "#$ 0(& &(5&-,""& "-#3%/X0&
,"#X0& Ck/.A PRFA

6!/14+7< 9 8 .$*!!(. -( !<'23L1( >!<'@2@+ $2B ED+FA

K& %!%$#*+-,$0$& )& *#$7,(& C>>-
T
F # !%! #)'/(/3%$! #0L $#%3 )&3 -,%3 Q &% T\ GT+

#5#(% -&0$ 3#*$/B/*&\ )#(3 -& 70% )6/()0/$& 0(& -!3/,( +!"#%/X0&A >6&3% -& 3,-5#(% %,L/X0& -&
"-03 0%/-/3! )#(3 -& 70% )6/()0/$& )&3 ),''#.&3 )0 B,/& X0/ 3,(% *,(3/)!$!3 *,''&
#(#-,.0&3 ` *&0L "$,5,X0!3 "#$ 0(& 5#$/!%! )6+!"#%,%,L/(&3 *+&] -6+,''&A D- &3% )& *&
B#/% 0%/-/3! *,''& ',)2-& ",0$ !%0)/&$ -&3 '!*#(/3'&3 7#3/X0&3 )& -# %,L/*/%! +!"#%/X0&
)#(3 )& (,'7$&03&3 !%0)&3A>6&3% 0( -/X0/)& )&(3&\ *-#/$\ /(*,-,$&\ /(/(B-#''#7-&\ )6,)&0$
*#$#*%!$/3%/X0&AK& %!%$#*+-,$0$& )& *#$7,(& &3% #73,$7! "$/(*/"#-&'&(% "#$ /(+#-#%/,( &%
"#$ 5,/& ,$#-&A K6#73,$"%/,( *0%#(!& &3% ',/(3 /'",$%#(%& &% ',/(3 $#"/)&A  #(3 (,%$& *#3
(,03 #5,(3 *+,/3/ -# 5,/& )/.&3%/5& C,$#-&FA K# 3,-0%/,( X0& (,03 #5,(3 #)'/(/3%$!&\

_BF6B4JF9B@B;B:E 2: B9.B629.2 J/>4BF;FYBU=2 6= ;>.FJC92 ./2[ ;2 70:

TT



*,(%/&(% QHy )& >>-
T
)#(3 IHy )6+0/-& )& "#$#BB/(&A

  5L5N5O5 GFAJF4B:BF9 6= 7EYBA2 4:096076 aY709=;E4 &!%_c

K# *,'",3/%/,( )0 $!./'& 3%#()#$) X0/ # 3&$5/ ` -6#-/'&(%#%/,( )&3 $#%3\ )0$#(% %,0%& -#
)0$!& )& -6&L"!$/'&(%#%/,(\ &3% $!30'!& )#(3 -& %#7-&#0 PH 7/3A >& $!./'& *,(%/&(% )0
'#/3\ /330&3 )& '&0(&$/&\ )&3 %,0$%&#0L )& 3,[#\ )&3 5/%#'/(&3\ )&3 #*/)&3 #'/(!3\ )&3
'/(!$#0L C3&-\ *#-*#/$&\ "+,3"+,$&F\ )&3 ,-/.,^!-!'&(%3 &% )&3 30""-!'&(%3
C#(%/7/,%/X0&3FAK&3 (,$'&3 )& *&% #-/'&(% 3,(% )#(3 -6#((&L& QA

K6#7$&05&'&(% 3& B#/% ` -6&#0 B$#g*+& )0 $,7/(&%\ ` -6#/)& )& 7/7&$,(3 &( "-#3%/* ,0 &(
'!%#-\ )& *,(%&(#(*& GRH'- ,0 RHH'-A K6/)&(%/B/*#%/,( )&3 $#%3 3& B#/% 3,/% "#$ '#$X0#.&\
3,/% "#$ )&3 $&(3&/.(&'&(%3 ",$%!3 30$ !%/X0&%%& /(3!$!& )#(3 -&3 ",$%&3 !%/X0&%%&3A K&3
(,$'&3 )& -6#-/'&(% ",0$ 7!%#/- 0%/-/3!&3 "#$ -69E<J\ 3,(% )#(3 -6#((&L& GA

#0@;20= L\ @B4? GFAJF4B:BF9 6= 7EYBA2 4:096076 aY709=;E4 &!%_c

4#$#'2%$&3 ?0'/)/%! @AJ
CM*#-F @A8 CM*#-F @A
 DN
CM*#-F 1A AE W#-A<8D 

*,'",3/%/,(
yF PPARP GHSGAIS GIVRAQQ GSSQATQ IGAVT HARH

4#$#'2%$&3 N-Y �
;&$ K&0*/(& D3,-&0*/(& W#-/(& ?/3%/)/(& KY3/(&

>,'",3/%/,(
CyF GAHR PAVS PAHG PAPG HAUH PAPV

=Ak =AkAK =AkAW @AEA< HASS HASS TQAVH <*A K/(,-&/X0& PARR
4A ADmE 4A ADA@ PRAII PQASV 8AN TAG
4$,%AJ$ 8A<A GGAHR PSAG >#-*/0' 4+,3"+,$&

%,%#- "+,3"+,$&
#33/'/-#7-& 3,)/0' >+-,$& 4,%#33/0'

HASU HAUP HAGR HAHQ HAHR HAQS

8A8 >&--0-,3& UAQP QAUH 1$Y"%,"+#(& <$./(/(& W/%#'/(&
< W/%#'/(& @ k&$

HAGV PARG PGQHHr-mM. GH'.mM. IG'.mz.

  5M5 *E:/F624 2: :2./9BU=24 6S090;>42

K&3 '!%+,)&3 &% %&*+(/X0&3 )6#(#-Y3& X0& (,03 #5,(3 0%/-/3!&3 3,(% -/!&3 #0L '&30$&3
",()!$#-&3\ #0 7/-#( +!"#%/X0& C#*%/5/%! &(]Y'#%/X0& &% '#$X0&0$3 7/,*+/'/X0&3F\ #0
),3#.& )0 -Y*,"2(& C?4K>F\ &% ` -6+/3%,-,./&A

  5M5L5  93;=29.2 624 7EYBA24 0;BA29:0B724 4=7 ;2 JFB64 624 70:4

  5M5L5L5 GF=7@2 62 .7FB4409.2

1,03 -&3 $#%3 0%/-/3!3 )#(3 (,%$& &L"!$/'&(%#%/,( 3,(% "&3!3 *+#X0& 3&'#/(& #B/(
)6!5#-0&$ -6/(B-0&(*& )&3 $!./'&3 #-/'&(%#/$&3 30$ -6!5,-0%/,( )0 ",/)3 )&3 $#%3A

  5M5L5M5 (0B9 62 JFB64

GH%I #),   ? *%#,) ,'" ,# *,#H&],"

TR



D- )!B/(/ *,''& !%#(% -# )/BB!$&(*& &(%$& -& ",/)3 B/(#- &% -& ",/)3 /(/%/#-A D- "&$'&%
)6#""$!*/&$ -6!5,-0%/,( )& -# *$,/33#(*&A

  5M5L5N5  96B.2 /EJ0:F54FA0:BU=2 a H"c

D- &3% *#-*0-! ` "#$%/$ )0 $#"",$% &(%$& -& ",/)3 )0 B,/& &% )& *&-0/ )0 *,$"3 '0-%/"-/! "#$
PHHA

>&% /()/*& (,03 $&(3&/.(& 30$ -6!%#% )& -6+Y"&$%$,"+/& )0 B,/& CK,"&]^W#$&-# &% #-A\
PSSRFA

  5M5 M5 6F40Y2 6= ;>.FJC92

K&3 *#$,%!(,d)&3 3,(% )&3 "/.'&(%3 (#%0$&-3\ -/",3,-07-&3\ 3Y(%+!%/3!3 0(/X0&'&(% "#$
-&3 "-#(%&3 &% *&$%#/(3 '/*$,,$.#(/3'&3A D-3 )!$/5&(% %,03 )& "$!*0$3&0$3 *,''0(3 X0/
3,(% -& -Y*,"2(& &% -& 7f%# *#$,%2(&A

K& ),3#.& )0 -Y*,"2(& &3% $!#-/3! #"$23 0(& !%#"& )6&L%$#*%/,( ` -6#/)& )& 3,-5#(%3
#""$,"$/!3A K# '!%+,)& )6&L%$#*%/,( 0%/-/3!& 5#$/& &( B,(*%/,( )& -# (#%0$& )& -6!*+#(%/--,(
C4-#(%&\ 3!$0'\ ,$.#(&3\ &%*A �FA K&3 &L%$#/%3 ,7%&(03 3,(% &(30/%& #(#-Y3!3 "#$
*+$,'#%,.$#"+/& -/X0/)& +#0%& "&$B,$'#(*& C?4K>F *,0"-!& ` 0( )!%&*%&0$ ` 7#$$&%%& )&
)/,)&3A K& "$,%,*,-& )6#(#-Y3& 0%/-/3! #0 -#7,$#%,/$&\ "&$'&% )& 3!"#$&$ &% )& X0#(%/B/&$ &(
0(& 3&0-& #(#-Y3& -& -Y*,"2(& "$!3&(% )#(3 -6!*+#(%/--,(A

K& ),3#.& )0 -Y*,"2(& # !%! $!#-/3! 30$ )&3 !*+#(%/--,(3 )& 3#(. "$!-&5!3 30$ -&3
$#%3 )&3 -,%3P &% G &% 30$ *&0L )0 B,/& "$!-&5!3 30$ -&3 $#%3 )0 -,% GA K& ),3#.& )0
-Y*,"2(& # !%! &BB&*%0! "#$ *+$,'#%,.$#"+/& -/X0/)& ` +#0%& "&$B,$'#(*&A

  5M5M5L5#2./9BU=2 62 J7E;C82A29:

E,03 #5,(3 "$!-&5! -& 3#(. "#$ ",(*%/,( )0 3/(03 $!%$,^,$7/%#-A >6&3% -# '!%+,)& -# "-03
/()/X0!& ",0$ -& "$!-25&'&(% )0 '#L/'0' )& 3#(. %,0% &( .#$)#(% -& $#% 5/5#(%A

_BF6B4JF9B@B;B:E 2: B9.B629.2 J/>4BF;FYBU=2 6= ;>.FJC92 ./2[ ;2 70:

TU



K6#(/'#-\ #"$23 #5,/$ !%! #(&3%+!3/! #5&* )& -6!%+&$\ &3% '/3 30$ -& 5&(%$& ,0 30$ -&
*,%!A K& ",0*& &% -6/()&L& )& -# '#/( .#0*+& -& '#/(%/&((&(% &( 3&$$#(% -& *,0 &(%$& -#
%f%& &% -# *&/(%0$& 3*#"0-#/$&A K& *$&0L )& -# '#/( '#/(%/&(% -& ),3 )& -6#(/'#- &% -#
"$&33/,( )0 ",0*& 30$ -& *,0 &(%$#g(& 0(& 3%#3& 5&/(&03& 5&$3 -# %f%& &% 0(& &L,"+%#-'/&A
 & -# '#/( )$,/%& ,( /(%$,)0/% C` #(.-& )& Q�F -& 7,0% *,0"#(% )& -# "/"&%%& "#$ "$&33/,(
$,%#%/5& ~ -# B$#./-& "#$,/ )&3 5#/33&#0L &3% "&$B,$!& &% -& 3#(. ',(%& "#$ *#"/--#$/%!A

K& 3#(. &3% $&*0&/--/ )#(3 0( %07& 3&* &% /''!)/#%&'&(% *&(%$/B0.! ` GRHH%$m'( &% `
T�> "&()#(% PH '(A K& "-#3'# &3% #-/X0,%& &( B$#*%/,(3 ",0$ -& ),3#.& )0 -Y*,"2(&
"-#3'#%/X0& &% )0 7/-#( +!"#%/X0&A 1,03 *&3 !*+#(%/--,(3 3,(% *,(.&-!3 ` ^GH�>A

E,03 #5,(3 &(30/%& "$!-&5! $#"/)&'&(% -&3 )/BB!$&(%3 ,$.#(&3 $&%&(03 ",0$ (,%$&
!%0)&\ (,03 -&3 #5,(3 -#5!3 )#(3 0(& 3,-0%/,( .-#*!& )& E#>- ` S�\ "&3!3 &% *,(.&-!3 `
^IH�> [03X06` -&0$ #(#-Y3&A

  5M5M5M5 ,K:70.:BF9 6= ;>.FJC92 6094 ;2 4E7=A

@--& &3% $!#-/3!& "#$ *+$,'#%,.$#"+/& -/X0/)& +#0%& "&$B,$'#(*& C?4K>F\ #"$23 &L%$#*%/,(
)0 3!$0' &% )0 B,/& *,''& )!*$/% 3/ )&33,03A

Z <""#$&/--#.& &% *,()/%/,(3 ,"!$#%,/$&3 :

Z >,-,((& C;0"&-*,  /3*,5&$Y >PV\ Rr' CHAGRLTAU''FF

Z  !%&*%&0$ Cx#%&$ SSU "+,%,)/,)& <$$#Y )&%&*%,$F

Z  &7/% P '-m'(\ *,(*&(%$#%/,( )0 -Y*,"2(& %!',/(: RH(.m'-

Z 4,'"& Cx#%&$3 UHH *,(%$,--&$F

Z ;Y3%2'& )6/([&*%/,( x#%&$3 UHH "0'" C7,0*-& )& GHr-F

Z 1&'"&$#%0$& )& -# *,-,((& QR�>

4,0$ &L%$#/$& -& -Y*,"2(& )0 3!$0'\ (,03 #5,(3 '!-#(.! GRHr- )& 3!$0' #5&* GRHr-
)6!%+#(,- #73,-0\ &(30/%& (,03 #5,(3 #))/%/,((! PRHr- )& -# 3,-0%/,( )6!%#-,( /(%&$(&A K&3
%07&3 ,(% !%! "#33!3 #0 5,$%&L "&()#(% QH 3&*,()&3\ &(30/%& (,03 #5,(3 #[,0%! P'-
)60(& 3,-0%/,( )6+&L#(& C*,(*&(%$#%/,( )& HAP. )& J?1 ",0$ PHH '- )6+&L#(&FA K&
'!-#(.& #/(3/ ,7%&(0 # !%! "#33! #0 5,$%&L "&()#(% G '( ` 0(& 5/%&33& $#"/)& 30/5/
)60(& *&(%$/B0.#%/,(\ ` THHH %$m'(\ ` %&'"!$#%0$& #'7/#(%&\ "&()#(% PH'(A

E,03 #5,(3 &(30/%& "$!-&5! -# "+#3& +&L#(/X0& ",0$ !5#",$&$ ` 3&* 3,03 #],%&A K&
$!3/)0 3&* # !%! $&"$/3 )#(3 PRH '- )#(3 -# "+#3& ',7/-& &% $&)/33,0% "#$ #./%#%/,( #0
5,$%&L "&()#(% QH 3A

4,0$ -# "$!"#$#%/,( )& -# .#''& )6!%#-,((#.&\ ,( # '!-#(.! -# 3,-0%/,( 3%#()#$) )&
-Y*,"2(& ` ),3&$ )#(3 -6!%+#(,- ` -# *,(*&(%$#%/,( PmG\ PmT\ PmV\ PmPU C5m5FA =( 7-#(* # !%!
!.#-&'&(% $!#-/3! #5&* )& -6&#0A

K# 3,-0%/,( 3%#()#$) )& -6!%#-,( /(%&$(&C%!',/(F # !%! "$!"#$!& ` "#$%/$ )60(& 3,-0%/,(
'2$& )& -Y*,"2(& )#(3 )0 *+-,$,B,$'&\ #-/X0,%!& &% 3%,*z!& ` ^VH�>A =(& B$#*%/,( )& -#
3,-0%/,( '2$& &3% )/-0!& #0 ','&(% )& -6&'"-,/ )#(3 )& -6!%+#(,-A K# )&(3/%! ,"%/X0& )&
*&%%& 3,-0%/,( &3% '&30$!& ` TIG ('\ -# *,(*&(%$#%/,( )& -# 3,-0%/,( &3% &(30/%&

GH%I #),   ? *%#,) ,'" ,# *,#H&],"

TI



)!%&$'/(!& &% &L"$/'!& &( r8 3&-,( -# -,/ )& J&&$^K#'7#/$&A

K# "$!"#$#%/,( )& -# "+#3& ',7/-& # !%! $!#-/3!& #0 ','&(% )& -6&'"-,/A @--& *,(3/3%&
&( 0( '!-#(.& )6#*!%,(/%$/-&m8!%+#(,-m)/*+-,$,'!%+#(& #0 $#"",$% )& IHmGHmPH C5m5m5FA K#
)!%&*%/,( )0 -Y*,"2(& 3& B#/% ` TIG ('A

  5M5M5N5 ,K:70.:BF9 6= ;>.FJC92 6094 ;2 3FB2

4,0$ $!#-/3&$ -& ),3#.& )0 -Y*,"2(& )#(3 -& B,/&\ (,03 #5,(3 +,',.!(!/3! 0( CHPF
.$#''& )& B,/& )#(3 0( %07& &( 5&$$& $&(B&$'#(% V'- )6#*!%,(& *,(%&(#(% HAGRy )&
J?1 CGAU^)/^%&$%&^70%Y-^T^'!%+Y-"+!(,-FA E,03 #5,(3 &(30/%& "#33! -& '!-#(.& #0 5,$%&L
"&()#(% G'( "0/3 -6#5,(3 -#/33! )#(3 -# .-#*& "&()#(% GR'(A K6!*+#(%/--,( # !%! &(30/%&
$&"$/3 &% *&(%$/B0.! ` PQHHH. CT�>F "&()#(% PH'( ",0$ &(B/( $&*0&/--/$ -& 30$(#.&#(%A =(&
3&*,()& &L%$#*%/,( # !%! $!#-/3!& ` "#$%/$ )0 $&3%& )& -6!*+#(%/--,( &% -&3 )&0L "+#3&3 #/(3/
,7%&(0&3 ,(% !%! !5#",$!&3\ ` 3&*\ 3,03 #],%& CE

G
F &% ` QH�>A

K6!*+#(%/--,( !5#",$! # !%! $&"$/3 )#(3 G '- )6!%+#(,- ^ &#0 CP :P 5m5F ",0$ 307/$ )&0L
(,05&--&3 &L%$#*%/,(3\ *,''& )!*$/% "$!*!)&''&(%\ &( 0%/-/3#(% )& -6+&L#(& CT'- &% G'-\
#0 -/&0 )& -6#*!%,(&FA <"$23 !5#",$#%/,( 3,03 #],%&\ )& -# "+#3& ,$.#(/X0& ,7%&(0&\ (,03
#5,(3 $&^)/33,03 -& $!3/)0 )#(3 0( 5,-0'& B/(#- )& P'- )6+&L#(& ^ )/*+-,$,'!%+#(& CP :P\
5m5FA K# 3,-0%/,( ,7%&(0& # !%! /([&*%!& )#(3 -& *+$,'#%,.$#"+& -/X0/)& ` +#0%& "$&33/,(
C?4K>F ",0$ #(#-Y3&A K# "+#3& ',7/-& &3% *,(3%/%0!& )60( '!-#(.&
'!%+#(,-�#*&%,(/%$/-&CIH:QH 5m5F\-& -Y*,"2(& &3% )!%&*%! ` 0(& -,(.0&0$ )6,()& )&
TIP('A K# *,(*&(%$#%/,( )0 -Y*,"2(& 3%#()#$) &3% P'.m-

O!30-%#% � PL ;0$B#*& )& -6&*+#(%/--,(m 30$B#*& )0 %!',/(

  5M5N5 ]F40Y2 624 A07U=2=74 /EJ0:BU=24

<"$23 -& 3#*$/B/*& )&3 $#%3\ (,03 #5,(3 "$!-&5! -&0$ 3#(.\ "#$ ",(*%/,( )0 3/(03
$!%$,^,$7/%#-\ )#(3 )&3 %07&3 3&*3A <"$23 *&(%$/B0.#%/,( ` TRHH %$3m'/( "&()#(% PH
'/(0%&3\ (,03 #5,(3 $!*0"!$! -& "-#3'# &% -6#5,(3 )/$&*%&'&(% #*+&'/(! 5&$3 -&
-#7,$#%,/$& )6#(#-Y3& C?b"/%#- )& 1/]/^90],0F ",0$ Y &BB&*%0&$ -&3 ),3#.&3A K&3
!*+#(%/--,(3 ,(% !%! %$#(3",$%!3 )#(3 0(& &(*&/(%& %+&$', 3%#%!& C.-#*/2$&FA

K&3 #(#-Y3&3 ,(% !%! &BB&*%0!&3 30$ 0( #(#-Y3&0$ )& %Y"& h>,7#3 /(%&.$#THH "-03iA
>6&3% 0( #(#-Y3&0$ 3!-&*%/B &% *,(%/(0\ *,(�0 ",0$ B,(*%/,((&$ 30$ 0( "-#( )& %$#5#/-A D-
B,(*%/,((& #5&* %$,/3 3Y3%2'&3 )& '&30$& 3!"#$!3 $&*,((#/33#(% X0#%$& )/BB!$&(%3
"$/(*/"&3 )& '&30$& C1#7A PPF :

#0@;20= LL? ">4:CA24 2: J7B9.BJ24 62 A24=72 6= GF@04 B9:2Y70O\\ I;=4

">4:CA2 62 A24=72 I7B9.BJ2 62 A24=72
4+,%,'!%$/& k4 4+,%,'!%$/&
)6#73,$7#(*& 8,)0-& D;@
C!-&*%$,)& 3!-&*%/5& #0L /,(3F

4,-#$/3#%/,( )&
B-0,$&3*&(*& 4+,%,'!%$/&
)6#73,$7#(*& 10$7/)/'!%$/& 4,%&(%/,'2%$&
3!-&*%/5& #0L /,(3

_BF6B4JF9B@B;B:E 2: B9.B629.2 J/>4BF;FYBU=2 6= ;>.FJC92 ./2[ ;2 70:

TV



4,0$ &BB&*%0&$ -&3 #(#-Y3&3\ -&3 !*+#(%/--,(3 3,(% #0%,'#%/X0&'&(% %$#(3B!$!3 )60(
%07& ,0 .,)&% !*+#(%/--,( 5&$3 -& ',)0-& )#(3 -&X0&- 3,(% "$#%/X0!&3 -&3 '&30$&3A 1,0%&3
-&3 '&30$&3 ,"%/X0&3 0%/-/3&(% -&3 'f'&3 $!3&$5,/$3 &( "-#3%/X0& %$#(3"#$&(%3 #""&-!3
*05&%%&3A K6/(%&$B#*& 0%/-/3#%&0$ .$#"+/X0&\ %,0$(#(% 3,03 x/(),c3^E1 #330$& 0( #**23
$#"/)& &% B#*/-& #0L !*+#(%/--,(3\ *,(%$b-& -&3 ),((!&3 )& *#-/7$#%/,(\ %,0% &( 30$5&/--#(% )&
'#(/2$& /(/(%&$$,'"0& -&3 B,(*%/,(3 )0 3Y3%2'&A K&3 /*b(&3 &( *,0-&0$ /(B,$'&(% )&3
*+#(.&'&(%3 )6!%#% )0 3Y3%2'&A K# *,((&L/,( ` 0( 3Y3%2'& +,3% "&$'&% -& %$#(3B&$%
#0%,'#%/X0& )&3 $!30-%#%3 )&"0/3 &% 5&$3 -& *,7#3 /(%&.$#THH "-03A K&3 $!#*%/B3 3,(%
B,0$(/3 )#(3 )&3 *#33&%%&3 &( "-#3%/X0& 3"!*/B/X0&3 ",0$ *+#X0& %Y"& )6#(#-Y3&A K&
),3#.& )0 7/-#( +!"#%/X0& 3& B#/% *,''& 30/%:

  5M5N5L5 ]F40Y2 62 ;0 @B;B7=@B92

K# 7/-/$07/(& &3% 0( "/.'&(% "$!3&(% )#(3 -# 7/-& &%\ ` "-03 B#/7-& *,(*&(%$#%/,(\ )#(3 -&
3#(. A9( )/3%/(.0& )&0L B$#*%/,(3 )& -# 7/-/$07/(& : -# 7/-/$07/(& -/7$& &% -# 7/-/$07/(&
*,([0.0!&\ *6&3%^`^)/$& %$#(3B,$'!& "#$ -& B,/&\ #5#(% )6f%$& !-/'/(!& )#(3 -&3 0$/(&3A

K# *#33&%%& >9J<; DE1@NO< h J/-/$07/(&  /$&*%& CJDK^ F i *,(%/&(% )&3 $!#*%/B3 )&
)/#.(,3%/* *1 6*$%2 )&3%/(!3 ` -# )!%&$'/(#%/,( X0#(%/%#%/5& )& -# 7/-/$07/(& )/$&*%&
C*,([0.0!&F )#(3 -& 3!$0'A

K& "$/(*/"& )6#(#-Y3& &3% 7#3! 30$ -# '!%+,)& )/#], C8#--,Y &% @5&-Y(APSQIFA K#
7/-/$07/(& *,([0.0!& C)/$&*%&F $!#./% )/$&*%&'&(% #5&* -6#*/)& 30-B#(/-/X0& )/#],%! )#(3 0(
%#'",( #*/)& ",0$ B,$'&$ -&3 #],7/-/$07/(&3 )& *,0-&0$ $,0.& X0/ 3,(% )&3 )/"Y$$,-&3
)/#],%!3A

=(& ',-!*0-& )& 7/-/$07/(& .!(2$& )&0L #],7/-/$07/(&3A K6/(%&(3/%! )& -# *,0-&0$ &3%
"$,",$%/,((&--& ` -# *,(*&(%$#%/,( )& 7/-/$07/(& )/$&*%& )#(3 -6!*+#(%/--,( &% &3% )!%&$'/(!&
#5&* -6#0.'&(%#%/,( )& -6#73,$7#(*& ` RRG ('A K& *#-*0- )&3 $!30-%#%3 &3% $!#-/3!
#0%,'#%/X0&'&(% "#$ -6#(#-Y3&0$ &% -& B#*%&0$ )& *,(5&$3/,( &3%: HPr',-m- L H\HRVR �
HP'.m)-A

K# *#33&%%& >9J<; DE1@NO< h J/-/$07/( 1,%#-& ;"&*/#-& CJDK1;F i *,(%/&(% )&3
$!#*%/B3 )& )/#.(,3%/* *1 6*$%2 )&3%/(!3 ` -# )!%&$'/(#%/,( X0#(%/%#%/5& )& -# 7/-/$07/(& %,%#-&
)#(3 -& 3!$0'A

K& "$/(*/"& )6#(#-Y3& &3% 7#3! 30$ -# '!%+,)& )/#],$!#*%/,( Cx#+-&B&-)\ PSIGFA@(
"$!3&(*& )60( #.&(% 3,-07/-/3#(% #)#"%!\ -# 7/-/$07/(& %,%#-& &3% *,0"-!& ` 0( /,(
)/#],(/0' )#(3 0( '/-/&0 B,$%&'&(% #*/)& C"? P^GFA

GH%I #),   ? *%#,) ,'" ,# *,#H&],"

TS



K6/(%&(3/%! )& -# *,-,$#%/,( )& -6#],7/-/$07/(&\ )!5&-,""!&\ &3% "$,",$%/,((&--& ` -#
*,(*&(%$#%/,( &( 7/-/$07/(& %,%#-& )& -6!*+#(%/--,( &% "&0% f%$& '&30$!& "#$ "+,%,'!%$/&A K&
*#-*0- )&3 $!30-%#%3 &3% $!#-/3! #0%,'#%/X0&'&(% "#$ -6#(#-Y3&0$ &% -& B#*%&0$ )&
*,(5&$3/,( &3%: HP r',-m- L H\HRVR � HP'.m)-

  5M5N5M5 ]F40Y2 62 ;S0.:B8B:E 29[>A0:BU=2 62 %"%#

K# *#33&%%& >9J<; DE1@NO< <3"#$%#%& <'/(,%$#(3B&$#3& C<;<1F *,(%/&(% )&3 $!#*%/B3
)& )/#.(,3%/* *1 6*$%2 )&3%/(!3 ` -# )!%&$'/(#%/,( X0#(%/%#%/5& )& -6#*%/5/%! *#%#-Y%/X0& )&
-6<;<1 )#(3 -& 3!$0' &% -& "-#3'#A

K& "$/(*/"& )6#(#-Y3& &3% 7#3! 30$ -&3 $&*,''#()#%/,(3 )& -# k!)!$#%/,(
D(%&$(#%/,(#-& )& >+/'/& >-/(/X0& CDk>>F #5&* -& "+,3"+#%& )& "Y$/),L#-A K6<;<1 )&
-6!*+#(%/--,( *#%#-Y3& -& %$#(3B&$% )0 .$,0"&'&(% #'/(& &(%$& -& K^#3"#$%#%& &% -&
G^,L,.-0%#$#%& ",0$ B,$'&$ )& -6,L#-,#*!%#%& &% )0 K^.-0%#'#%&A K6,L#-,#*!%#%& $!#./%
&(30/%& #5&* -& E< ?\ &( "$!3&(*& )& '#-#%&^)!3+Y)$,.!(#3& C8 ?F\ ",0$ B,$'&$ )0
E< 

�
A K& "+,3"+#%& )& "Y$/),L#- #./% *,''& 0( *,&(]Y'& )#(3 -# $!#*%/,( )& %$#(3B&$%

)6#'/(,A D- .#$#(%/% 0(& #*%/5#%/,( &(]Y'#%/X0& *,'"-2%&A

K# 5/%&33& /(/%/#-& )& B,$'#%/,( )0 E< ? &3% )/$&*%&'&(% "$,",$%/,((&--& ` -6#*%/5/%!
*#%#-Y%/X0& )& -6<;<1A @--& &3% '&30$!& "#$ -# )/'/(0%/,( )& -6#73,$7#(*& ` QTH ('A K&
*#-*0- )&3 $!30-%#%3 &3% $!#-/3! #0%,'#%/X0&'&(% "#$ -6#(#-Y3&0$ &% -& B#*%&0$ )&
*,(5&$3/,( &3%: HP=m- � H\HPUI � HPrz#%m-

  5M5N5N5 ]F40Y2 62 ;S0.:B8B:E 29[>A0:BU=2 62 ;S%'%#

K6&(]Y'& <-#(/(&^#'/(,%$#(3B!$#3& C<K<1F &3% "$!3&(%& )#(3 )& (,'7$&0L %/3303A 9( -#
%$,05& 30$%,0% )#(3 -& B,/&\ )6,o -6/(%!$f% )& '&30$&$ 3,( #*%/5/%! ",0$ -& )/#.(,3%/* )&3
'#-#)/&3 +!"#%/X0&3A K# *#33&%%& >9J<; DE1@NO< <-#(/(& <'/(,%$#(3B&$#3& C<K<1F
*,(%/&(% 0( 3Y3%2'& )& $!#*%/B3 )& )/#.(,3%/* *1 6*$%2 )&3%/(! ` -# )!%&$'/(#%/,(
X0#(%/%#%/5& )& -6#*%/5/%! *#%#-Y%/X0& )& -6<K<1 )#(3 -& 3!$0' &% -& "-#3'#A

K& "$/(*/"& )6#(#-Y3& &3% 7#3! 30$ -&3 $&*,''#()#%/,(3 )& -# k!)!$#%/,(
D(%&$(#%/,(#-& )& >+/'/& >-/(/X0& CDk>>F '#/3 3#(3 -& "+,3"+#%& )& "Y$/),L#- CJ&$.'&Y&$
&% #-A\ PSVU &% @**-3\ PSSSFA K6<K<1 *#%#-Y3& -# $!#*%/,( &(%$& -# K^#-#(/(& &% -&
G^,L,.-0%#$#%&A K& "Y$05#%& B,$'! &3% $!)0/% "#$ -& E< ?\ )#(3 0(& $!#*%/,( *#%#-Y3!&

_BF6B4JF9B@B;B:E 2: B9.B629.2 J/>4BF;FYBU=2 6= ;>.FJC92 ./2[ ;2 70:

RH



"#$ -# -#*%#%&^)!3+Y)$,.!(#3& CK ?F ",0$ B,$'&$ )0 K^-#*%#%& &% )0 E< 
�
A

K# 5/%&33& /(/%/#-& )& B,$'#%/,( )0 E< ? &3% )/$&*%&'&(% "$,",$%/,((&--& ` -6#*%/5/%!
*#%#-Y%/X0& )& -6<K<1A @--& &3% )!%&$'/(!& "#$ -# )/'/(0%/,( )& -6#73,$7#(*& ` QTH ('A K&
*#-*0- )&3 $!30-%#%3 &3% $!#-/3! #0%,'#%/X0&'&(% "#$ -6#(#-Y3&0$ &% -& B#*%&0$ )&
*,(5&$3/,( &3%: HP=m- � H\HPUI � HPrz#%m-

  5M5N5O5 ]F40Y2 62 ;S0.:B8B:E 29[>A0:BU=2 62 ;0 ']H

K6&(]Y'& K#*%#%&^ !3+Y)$,.!(#3& CK ?F &3% "$!3&(%& )#(3 )& (,'7$&0L %/3303 &% "-03
"#$%/*0-/2$&'&(% )#(3 -& *w0$\ -& B,/&\ -&3 '03*-&3 &% -& $&/(A K# *#33&%%& >9J<;
DE1@NO< K#*%#%&  &+Y)$,.&(#3& CK ?F *,(%/&(% 0( 3Y3%2'& )& $!#*%/B3 )& )/#.(,3%/* *1
6*$%2 )&3%/(! ` -# )!%&$'/(#%/,( X0#(%/%#%/5& )& -6#*%/5/%! *#%#-Y%/X0& )& -# K ? )#(3 -&
3!$0'A

K& "$/(*/"& )6#(#-Y3& &3% 7#3! 30$ -# '!%+,)& 3%#()#$) ,"%/'/3!& 3&-,( -&3
$&*,''#()#%/,(3 )& -#  &0%3*+& N&3&--3*+#B% B�$ M-/(/3*+& >+&'/& C NM>F
C@'"B&+-0(.&(\PSIH &% @'"B&+-0(.&( PSIGFA K# K ? *#%#-Y3& -# $!#*%/,( &(%$& -&
"Y$05#%& &% -& E< ? ",0$ B,$'&$ -& K^-#*%#%& &% -& E< 

�
A

K# 5/%&33& /(/%/#-& )6,LY)#%/,( )0 E< ? &3% )/$&*%&'&(% "$,",$%/,((&--& ` -6#*%/5/%!
*#%#-Y%/X0& )& -# K ?A @--& &3% )!%&$'/(!& "#$ -# )/'/(0%/,( )& -6#73,$7#(*& ` QTH (' &%
-& B#*%&0$ )& *,(5&$3/,( &3% : HP=m- � H\HPUI � HPrz#%m-

  5M5N5Q5 ]F40Y2 62 ;S0.:B8B:E 29[>A0:BU=2 62 ;0 I%'

K&3 *#33&%%&3 >9J<; DE1@NO< *,(%/&((&(% )&3 $!#*%/B3 *1 6*$%2 )&3%/(!3 ` -#
)!%&$'/(#%/,(X0#(%/%#%/5& )& -6#*%/5/%! *#%#-Y%/X0& )& -# "+,3"+#%#3& #-*#-/(& )#(3 -&
3!$0'A

K& "$/(*/"& )6#(#-Y3& &3% 7#3! 30$ -# '!%+,)& 3%#()#$)/3!&)0 %&3% *,-,$/'!%$/X0&
C1/&%]\ PSVQFA @( "$!3&(*& )6/,(3 8.�� &% q(��\ -& "^(/%$,"+!(Y-"+,3"+#%& &3% 3*/()! "#$
-&3 "+,3"+#%#3&3 #-*#-/(&3 &( "+,3"+#%& &% "^(/%$,"+!(,-A

GH%I #),   ? *%#,) ,'" ,# *,#H&],"

RP



K# *,(*&(%$#%/,( &( "^(/%$,"+!(,- -/7!$!& &3% "$,",$%/,((&--& ` -6#*%/5/%! )& -#
"+,3"+#%#3& #-*#-/(&A @--& &3% '&30$!& "#$-6#0.'&(%#%/,( )& -6#73,$7#(*& ` THS (' &% -&
k#*%&0$ )& *,(5&$3/,( &3%: HP=m- � H\HPUI � HPrz#%m-

  5M5N5R5 ]F40Y2 62 ;S%;@=AB92 M
CA2

YE9E70:BF9

K# *#33&%%& >9J<; DE1@NO< <-70'/( G
2'&

.!(!$#%/,( C<KJGF *,(%/&(% )&3 $!#*%/B3 )&
)/#.(,3%/* *1 6*$%2 )&3%/(!3 ` -# )!%&$'/(#%/,( X0#(%/%#%/5& )& -6#-70'/(& )#(3 -& 3!$0' &%
-& "-#3'#A

K& "$/(*/"& )6#(#-Y3& &3% 7#3! 30$ -# '!%+,)& 3%#()#$)/3!& )0 %&3% *,-,$/'!%$/X0&
C ,0'#3 &% #-A\ PSIPFA } 0( "? )& TAP -6#-70'/(& "$!3&(%& 0( *#$#*%2$& 30BB/3#''&(%
*#%/,(/X0& ",0$ 3& *,'7/(&$ #5&* -& 5&$% )& 7$,',*$!3,- CJ>N� 7$,'*$&3,- .$&&(F 3,03
B,$'& )6#(/,( ",0$ B,$'&$ 0( *,'"-&L& 7-&0^5&$%A

K6/(%&(3/%! )& -# *,-,$#%/,( 7-&0^5&$% )!5&-,""!& &3% )/$&*%&'&(% "$,",$%/,((&--& ` -#
*,(*&(%$#%/,( &( #-70'/(& &% &3% '&30$!& "#$ "+,%,'!%$/&A @--& &3% )!%&$'/(!& "#$
-6#0.'&(%#%/,( )& -6#73,$7#(*& ` RVQ (' &% -& k#*%&0$ )& *,(5&$3/,(&3% : HP.m- L PR\G �
HPr',-m-U

  5M5O5 ,:=62 624 2332:4 6= GG;O 2: 6= ;>.FJC92 4=7 ;2 3FB2 624 70:4

K6#73&(*& )& *,$$!-#%/,( "#$B#/%& &(%$& -&3 $!30-%#%3 )&3 %&3%3 7/,-,./X0&3 &% -#
',$"+,-,./& )0 B,/& $&() (!*&33#/$& -# $!#-/3#%/,( )& 7/,"3/&3 +!"#%/X0&3\ (,( 3&0-&'&(%
",0$ "$!*/3&$ -& )/#.(,3%/* )60(& #BB&*%/,( +!"#%/X0& &% 3# 3!5!$/%! '#/3 !.#-&'&(% ",0$
&( 30$5&/--&$ 3,( !5,-0%/,(A K6!%0)& +/3%,-,./X0& # !%! &BB&*%0!& 30$ -& B,/&A @--& 36&3%
)!$,0-!& &( "-03/&0$3 !%#"&3A

  5M5O5L5 '0 3BK0:BF9 6= 3FB2

K&3 %/3303 5/5#(%3 3,(% )&3 3Y3%2'&3 )Y(#'/X0&3 X0/ $!",()&(% ` -# "$!3&(*& ,0 `
-6#73&(*& )& '0-%/"-&3 3%/'0-/A </(3/\ -,$3X060( ,$.#(& ,0 0( %/330 &3% "$!-&5!\ /- *+#(.&
)6&(5/$,((&'&(%A >& *+#(.&'&(% &(%$#g(& )&3 ',)/B/*#%/,(3 "-03 ,0 ',/(3 /'",$%#(%&3
)#(3 -# *+/'/& &% -# ',$"+,-,./& %/330-#/$&A  23 X0& -& %/330 &3% *,0"! )& -6,$.#(/3'&
C),(* 3,03%$#/% #0L /(B-0&(*&3 #0LX0&--&3 /- &3% (,$'#-&'&(% &L",3!F\ /- *,''&(*& ` (&
"-03 $&33&'7-&$ ` *& X06/- !%#/% "&()#(% 3# 5/& )#(3 -6,$.#(/3'& 7/&( X0& -# ',$% )&3
*&--0-&3 &% -# )!.$#)#%/,( )&3 %/3303 (& 30$5/&((&(% X06#"$23 0( *&$%#/( %&'"3A

_BF6B4JF9B@B;B:E 2: B9.B629.2 J/>4BF;FYBU=2 6= ;>.FJC92 ./2[ ;2 70:

RG



K6+/3%,-,./& "&$'&% )6!%0)/&$ -# ',$"+,-,./& )&3 %/3303 5/5#(%3\ *_&3%^`^)/$& -#
3%$0*%0$& X0/ !%#/% -# -&0$ )#(3 -6,$.#(/3'&A 8#/3 ",0$ X0& *&%%& !%0)& 3,/% $!#-/3#7-&\ /- &3%
(!*&33#/$& )6/'',7/-/3&$ -&3 %/3303 )#(3 0( !%#% #033/ "$,*+& X0& ",33/7-& )& -6!%#%
5/5#(% : >6&3% ",0$X0,/ ,( "$,*2)& ` -&0$ B/L#%/,(A >&--&^*/ ),/% #--&$ "-03 -,/( X0& -# 3/'"-&
"$!3&$5#%/,( )0 %/330 : @--& ),/% -0/ "&$'&%%$& )& $!3/3%&$ ` %,0%&3 -&3 '#(/"0-#%/,(3 X06/-
#0$# ` 307/$ 3073!X0&''&(%A @(B/( -# B/L#%/,( &3% 0(& !%#"& *$/%/X0& )& -# "$!"#$#%/,( )&3
%/3303\ "0/3X060( %/330 '#- "$!3&$5! (& "&0% f%$& $&*,(3%$0/%A

 #(3 -& *#)$& )& *&%%& !%0)&\ (,03 #5,(3 *+,/3/\ *,''& #.&(% B/L#%&0$\ -& J,0/(
#X0&0L *#$ /- &3% *,(3/)!$! *,''& -60( )&3 '&/--&0$3 B/L#%&0$3 ",0$ -# $&*+&$*+& )&
%,",.$#"+/& &% )6#(#%,'/& '/*$,3*,"/X0&A K6,7[&*%/B &3% )& '&%%$& &( !5/)&(*&
-6+!"#%,^"$,%&*%/,( )0 -Y*,"2(&A

  5M5O5M5 '0 .B7.=;0:BF9

K& 70% )& *&%%& %&*+(/X0& &3% )& )0$*/$ 7&#0*,0" "-03 -& %/330\ ",0$ ",05,/$ *,(B&*%/,((&$
)&3 *,0"&3 +/3%,-,./X0&3 '/(*&3 )6&(5/$,( Gr'A K# */$*0-#%/,( 3& B#/% )#(3 0( #""#$&/-
)6/(*-03/,( &( "#$#BB/(& &% *,(3/3%& ` B#/$& 3![,0$(&$ -&3 "/2*&3 )#(3 0(& 3!$/& )& -/X0/)&3
/(%&$'!)/#/$&3A @--& 36&BB&*%0& &( %$,/3 !%#"&3 :

Z K# )!3+Y)$#%#%/,( *,(3/3%& ` "-#*&$ -&3 *#33&%%&3 *,(%&(#(% -& "$!-25&'&(% )#(3 0(
"#(/&$ &% -&0$ B#/$& 307/$ U 7#/(3 )6#-*,,- C!%+#(,-F ` *,(*&(%$#%/,( *$,/33#(%& C)& RHy
` PHHyF "&()#(% PG +&0$&3 CG + ",0$ *+#X0& 7#/(FA

Z K6!*-#/$*/33&'&(% *,(3/3%& ` $&'"-#*&$ -6#-*,,- )#(3 -& %/330 "#$ 0( 3,-5#(% )& -#
"#$#BB/(& C-& LY-2(&FA >&%%& !%#"& 3& B#/% "&()#(% V +\ )#(3 T 7#/(3 )& LY-2(& CG + ",0$
*+#X0& 7#/(FA

Z K6/'"$!.(#%/,( $&"$!3&(%& -# )&$(/2$& !%#"& )& -# */$*0-#%/,( &% *,(3/3%& ` B#/$&
"!(!%$&$ -# "#$#BB/(& )#(3 -& %/330 #B/( )& -& $&()$& "-03 $/./)&A @--& 36&BB&*%0& ` *+#0)
)#(3 )&0L *05&3 &( #*/&$ /(,LY)#7-& &% %+&$', 3%#%!&3 *,(%&(#(% )& -# "#$#BB/(&
-/X0!B/!& C?9=K \ PSVTFA

Z K&3 %/3303 3,(% %$#(3",$%!3 )#(3 )&3 *#33&%%&3 "&$B,$!&3 /()/5/)0&--&3 &% !%/X0&%!&3A

  5M5O5N5 'SB9.;=4BF9 F= ;S297F@0Y2

@--& *,(3/3%& ` /(*-0$& -&3 B$#.'&(%3 ` !%0)/&$ )#(3 )&3 7-,*3 )& "#$#BB/(& .$a*& ` 0(
#""#$&/- )6/(*-03/,(\ 3&-,( -&3 !%#"&3 30/5#(%&3 :

Z 4$!*+#0BB#.& )&3 ',0-&3 &% )&3 *#33&%%&3 )#(3 0(& *,(3,-& %+&$'/X0&A

Z 8/3& &( "-#*& *&(%$! )0 %/330 )#(3 -& ',0-& ` ',/%/! $&'"-/ )& "#$#BB/(&\ ` -6#/)&
)60(& "/(*&A

Z O&B$,/)/33&'&(% )0 7-,* 30$ 0(& "-#X0& $!B$/.!$#(%&A

K# *,(B&*%/,( )&3 *,0"&3 3& B#/% ` -6#/)& )60( '/*$,%,'& $,%#%/B "&$'&%%#(% -6,7%&(%/,( )&
$07#(3 )& Gr' )6!"#/33&0$\ &( .!(!$#-A  #(3 (,%$& *#3 -6!"#/33&0$ )&3 *,0"&3 &3% )&
HAQr'A

GH%I #),   ? *%#,) ,'" ,# *,#H&],"

RQ



  5M5O5O5 'SE:0;2A29:

K&3 $07#(3 3,(% $#',--/3 )#(3 0( 7#/( '#$/& ` TG�>\ "0/3 $&*0&/--/3 30$ -#'&3
"$!#-#7-&'&(% (0'!$,%!&3 ` -6#/)& )60( *$#Y,( )/#'#(%A <"$23 3!*+#.& 30$ 0(& "-#X0&
*+#0BB#(%&\ -&3 -#'&3 3,(% $#(.!&3 )#(3 0( *+#$/,% ",$%&^-#'&3 X0/ &3% -0/^'f'& "-#*!
)#(3 0(& !%05&\ ` 0(& %&'"!$#%0$& 3/%0!& &(%$& QI�> &% TR�>A

  5M5O5Q5 '2 6EJ07033B90Y2

>&%%& ,"!$#%/,( 3&$% ` &(-&5&$ -# "#$#BB/(& )0 %/330 ",0$ X0& -&3 *,-,$#(%3 "0/33&(% -&
"!(!%$&$A K& $!#*%/B 0%/-/3! &3% -& LY-2(& C#.&(% !*-#/$*/33#(% X0/ )/33,0% -& '/&0L -#
"#$#BB/(&FA K& "$,*!)! *,(3/3%& ` "-,(.&$ -& *+#$/,% ",$%&^-#'&3 )#(3 )0 LY-2(& "&()#(% R
` PH'(\ "0/3 -& "-#*&$ R ` PH '( )#(3 -6!%05& [03X06#0 )!"#$#BB/(#.& *,'"-&%A

  5M5O5R5 'S/>670:0:BF9

>&%%& ,"!$#%/,(\ X0/ &3% -6/(5&$3& )& -# )!3+Y)$#%#%/,(\ # ",0$ ,7[&% )& $&%/$&$ -& LY-2(& )0
%/330 &% -& $&'"-#*&$ "#$ )& -6&#0A @--& *,(3/3%& ` "#33&$ -&3 -#'&3 )#(3 )&3 7#/(3
)6!%+#(,- )& )&.$! )!*$,/33#(% CPHH�\ SR�\ IR�F "&()#(% Q ` R '( *+#*0(A 9( %&$'/(&
-6+Y)$#%#%/,( "#$ 0( %$#/%&'&(% )& Q ` R '( ` -6&#0 *,0$#(%&A

  5M5O5T5 '0 .F;F70:BF9 :FJFY70J/BU=2 624 .F=J24 /B4:F;FYBU=24

K# '!%+,)& +!'#%,LY-/(& !,3/(& C?@F &3% -# *,-,$#%/,( -# "-03 0%/-/3!& )#(3 -& 70%
)6,7%&(/$ 0(& %,",.$#"+/& .!(!$#-& )& -6!*+#(%/--,(A >6&3% 0(& *,'7/(#/3,( &(%$& )&0L
*,-,$#(%3\ -60( 7#3/X0& C+!'#%,LY-/(&F X0/ *,-,$& -& (,Y#0 &( 7-&0 5/,-#*! &% -6#0%$& #*/)&
C!,3/(&F X0/ *,(B2$& 0(& *,-,$#%/,( $,3& #0 *Y%,"-#3'&A

K# *,-,$#%/,( %,",.$#"+/X0& 3& B#/% 3&-,( -& ',)& ,"!$#%,/$& 30/5#(% :

Z  !"#$#BB/(#.& "#$ "#33#.& )& -6!*+#(%/--,( )#(3 %$,/3 ` X0#%$& 7#/(3 )& LY-2(&
"&()#(% &(5/$,( R ` PH '( *+#*0(A

Z ?Y)$#%#%/,( "#$ "#33#.& )#(3 %$,/3 7#/(3 )6#-*,,- )& *,(*&(%$#%/,( )!*$,/33#(%&
CPHH�\ SR�\ IR�F\ "&()#(% )&0L '/(0%&3 ",0$ *+#X0& 7#/(A

Z O/(�#.& ` -6&#0 *,0$#(%&A

Z >,-,$#%/,( ` -6+!'#%,LY-/(& "&()#(% PH '( &( "-,(.&#(% &% $&%/$#(% -& *+#$/,%A

Z O/(�#.& ` -6&#0 *,0$#(%&A

Z 4#33#.& )&3 *,0"&3 )#(3 0(& 3,-0%/,( )& *#$7,(#%& )& -/%+/0' CK/
G
>9

Q
FA

Z O/(�#.& ` -6&#0 *,0$#(%&A

Z >,-,$#%/,( ` -6!,3/(& "&()#(% G'( "0/3 $/(�#.&A

Z  !3+Y)$#%#%/,( "#$ "#33#.& )#(3 -6!%+#(,- ` SR�> "0/3 PHH�> "&()#(% QH ` UH 3A

Z @*-#/$*/33&'&(% "#$ "#33#.& )#(3 )&0L 7#/(3 )& LY-2(& )& QH ` UH'( *+#*0(A

Z 8,(%#.& 30$ -#'& ` -6#/)& )& '/-/&0 3Y(%+!%/X0& @0z/%%A D

_BF6B4JF9B@B;B:E 2: B9.B629.2 J/>4BF;FYBU=2 6= ;>.FJC92 ./2[ ;2 70:

RT



K&3 *,-,$#%/,(3$!#-/3!&3 30$ -&3 -#'&3 #**&(%0&(% -&3 *,(%$#3%&3 ",0$ '/&0L $&*,((#g%$&
-&3 )/BB!$&(%3 !-!'&(%3 )& -# "$!"#$#%/,( C8#$%,[#\ PSUIFA

)2A07U=2 ?

<0 50 )0 (,'7$& $&3%$&/(% )6!*+#(%/--,(3 CHG $#%3 "#$ -,% &% "#$ 3#*$/B/*&F\ "#$ '#(X0&
)& ',Y&(3\ /- (& (,03 # "#3 !%! ",33/7-& )& $!#-/3&$ -6!%0)& 3%#%/3%/X0&A E,03 #5,(3 ),(*
0%/-/3! -# '!%+,)& *,'"#$#%/5&A

GH%I #),   ? *%#,) ,'" ,# *,#H&],"

RR



_BF6B4JF9B@B;B:E 2: B9.B629.2 J/>4BF;FYBU=2 6= ;>.FJC92 ./2[ ;2 70:

RU



GH%I #),    ? )24=;:0:4 2: 6B4.=44BF9

   5L5  93;=29.2 624 7EYBA24 0;BA29:0B724 4=7 ;0
.7FB4409.2 624 70:4

   5L5L5 '2 JFB64 624 70:4

K&3 $!30-%#%3 ,7%&(03 #0L )/BB!$&(%&3 "!$/,)&3 )& -6&L"!$/'&(%#%/,( 3,(% $&.$,0"!3 )#(3
-&3 %#7-&#0L PG &% PG 7/3 C5#-&0$ ',Y&((& &% !*#$% %Y"&FA >&3 $!30-%#%3 3,(% #033/
$&"$!3&(%!3 .$#"+/X0&'&(% Ck/.A PUFA

GH%I #),    ? )24=;:0:4 2: 6B4.=44BF9

RI



?5'(+51 789 82*-. -(. % $. >FA (1 /21'$*21 -( ! -&%0( -( ! .&33!0+(1$ $*21 >g2&%.A ($

-(. %0F*+(.  !*+(1$ *%(.4

?5'(+51 78 '!$9 G *1 -( 32*-. -(. % $. (1 h

_BF6B4JF9B@B;B:E 2: B9.B629.2 J/>4BF;FYBU=2 6= ;>.FJC92 ./2[ ;2 70:

RV



6!/14+7= 9 762!&$*21 -& 32*-. -(. % $. (1 32&%'(1$ F(

Z 'F: L ? O#%3 %!',/(3 #Y#(% $&�0\ X0,%/)/&((&'&(%\ 0( $!./'& 3%#()#$) C9E<JF &%
HP'- )6+0/-& )& "#$#BB/(& "#$ $#%A

Z K,% G : O#%3 #Y#(% $&�0\ X0,%/)/&((&'&(%\ 0( $!./'& 3%#()#$) C9E<JF &% HR'. )&
-Y*,"2(& "#$ z. )& ",/)3 *,$",$&- )#(3 HP'- )6+0/-& )& "#$#BB/(&A

Z K,% Q : O#%3 %!',/(3 #Y#(% $&�0\ X0,%/)/&((&'&(%\ 0( $!./'& 3%#()#$) C9E<JF &%
HP'- )6+0/-& )& "#$#BB/(& "#$ $#%A D-3 ,(% $&�0\ &( "-03\ HG '- )& >>-T C3,-0%/,( ` QHy
)6+0/-& )& "#$#BB/(&F "#$ z. )& ",/)3 *,$",$&-\ GT + #5#(% -&0$ 3#*$/B/*&A

Z K,% T : O#%3 #Y#(% $&�0\ X0,%/)/&((&'&(%\ 0( $!./'& 3%#()#$) C9E<JF &% R '. )&
-Y*,"2(& "#$ z. )& ",/)3 *,$",$&- )#(3 HP'- )6+0/-& )& "#$#BB/(&A D-3 ,(% $&�0\ &(
"-03\ HG '- )& >>-T C3,-0%/,( ` QHy )6+0/-& )& "#$#BB/(&F "#$ z. )& ",/)3 *,$",$&-\ GT
+ #5#(% -&0$ 3#*$/B/*&A

EJ : E,%,(3 X0& -6#)'/(/3%$#%/,( )0 -Y*,"2(&\ #0L $#%3 ` 3#*$/B/&$\ # !%! 303"&()0& TV+
#5#(% -&0$ 3#*$/B/*&A

Z % ;0 7E.2J:BF9 624 09BA0=K

< -# $!*&"%/,(\ -&3 $#%3 ,(% 0( ",/)3 X0/ 5#$/& &(%$& UH &% SH.A K# $!"#$%/%/,( &3% B#/%& )&
'#(/2$& #-!#%,/$&A K& ",/)3 ',Y&( )&3 $#%3 ",0$ *+#X0& -,% &3% :IQAQQ � PGATV . ",0$ -&
-,% P\ UVAQQ � PGAQP. ",0$ -& -,% G\ USAQQ � HRAVS . ",0$ -& -,% Q &% UVAHH � PHAPT . ",0$ -&
-,% TA

Z <"$23 PR [,0$3 )6&L"!$/'&(%#%/,(

< *&% a.&\ -&3 $#%3 ,(% 307/ 0(& *$,/33#(*& *,(3/)!$#7-& &% -&0$ ",/)3 ',Y&( &3% )& :
PPIAUU � PVAQT . ",0$ -& -,% P\ PPQAQQ � PPAIT . ",0$ -& -,% G\ PPQAQQ � HUAHS. ",0$ -& -,% Q

GH%I #),    ? )24=;:0:4 2: 6B4.=44BF9

RS



&% PHSAHH � PRAPR . ",0$ -& -,% TA K& .#/( )& ",/)3 )&3 $#%3 &3% $&3"&*%/5&'&(% )& TTAQQ .
",0$ -& -,% P\ TRARH . ",0$ -& -,% G\ TTAHH . ",0$ -& -,% Q &% TP. ",0$ -& -,% TA 9( $&'#$X0&
X0& %,03 -&3 $#%3 ,(% 0(& *$,/33#(*&\ )0 'f'& ,$)$& )& .$#()&0$A D- &3% ` 3/.(#-&$ X0&
"&()#(% -# P

2$&
3&'#/(& )& -6&L"!$/'&(%#%/,(\ -&3 $#%3 ,(% &0 0(& )/#$$+!& )0&

"$,7#7-&'&(% ` -6&BB&% )& -6+0/-& )& "#$#BB/(&A

Z <"$23 GS [,0$3 )6&L"!$/'&(%#%/,(

< *&%%& !%#"& )& -6&L"!$/'&(%#%/,(\ -& .#/( )& ",/)3 *+&] -&3 $#%3 )0 -,% P &3% )& VGASG .\
*&0L )0 -,% G PHQATG .\ *&0L )0 -,% Q VIAUI. &% -&3 $#%3 )0 -,% T\ SS .A K& ",/)3 ',Y&( )&3
$#%3 )0 -,% G "$!3&(%& 0(& '&/--&0$& *$,/33#(*&A E,%,(3 "#$ #/--&0$3 X0& -& .#/( )& ",/)3
)&3 $#%3 &3% "-03 3/.(/B/*#%/B X0& )#(3 -6!%#"& "$!*!)&(%&A

Z <"$23 TQ [,0$3 )6&L"!$/'&(%#%/,(

K&3 $#%3 )0 -,% P ,(% 0( .#/( )& ",/)3 ',Y&( )& PPG .\ "#$ $#"",$% #0 ",/)3 /(/%/#-\ #-,$3
X0& *&0L )0 -,% G\ Q &% T ,(% $&3"&*%/5&'&(% 0( .#/( )& PGH .\ PQH . &% PQI.A < *& (/5&#0
)& -6&L"!$/'&(%#%/,( CU 3&'#/(&3F -& ",/)3 )&3 $#%3 # 3&(3/7-&'&(% !5,-0!A < -# -0'/2$&
)& *& X0/ "$!*2)& &% #"$23 ,73&$5#%/,(3 )0 %#7-&#0 PG 7/3 &% )& -# B/.0$& PU\ ,( "&0%
$&'#$X0&$ X0& -& ",/)3 )&3 $#%3 #Y#(% $&�0 )0 -Y*,"2(&\ (& "$!3&(%& "#3 )& 5#$/#%/,(
3/.(/B/*#%/5& "#$ $#"",$% #0L #0%$&3 $#%3A 9( "&0% ),(* *,(*-0$& X0& -# "$/3& )& ",/)3 (6&3%
"#3 /(B-0&(*!& "#$ -& -Y*,"2(& '#/3 &--& &3% "-0%b% B,(*%/,( )&3 5#$/#%/,(3 "+Y3/,-,./X0&3
)&3 #(/'#0L\ *& X0/ &3% #033/ ,73&$5! "#$ k&$$&/$# &%  !A\ CGHHHFA

   5L5M5 '2 JFB64 624 F7Y0924

K&3 $!30-%#%3 ",$%!3 30$ -& %#7-&#0 PQ ',(%$&(% -6!5,-0%/,( )0 ",/)3 )&3 ,$.#(&3 &(
B,(*%/,( )& -6a.& )&3 $#%3 &% )&3 $!./'&3 #-/'&(%#/$&3A >&3 'f'&3 $!30-%#%3 3,(% %$#)0/%3
.$#"+/X0&'&(% "#$ -# B/.0$&PIA 9( $&'#$X0& X0& "#$'/ -&3 ,$.#(&3 )&3 $#%3\ -& B,/& )&3
$#%3 )&3 -,%3 Q &% T "$!3&(%&(% 0(& #0.'&(%#%/,( "-03 /'",$%#(%& X0& *&0L )&3 #0%$&3 -,%3A
>&*/ ",0$$#/% 36&L"-/X0&$ "$,7#7-&'&(% "#$ -6#)'/(/3%$#%/,( )0 >>-T #0L "$&'/&$3A

_BF6B4JF9B@B;B:E 2: B9.B629.2 J/>4BF;FYBU=2 6= ;>.FJC92 ./2[ ;2 70:

UH



?5'(+51 7:" 82*-. -(. 2%F 1(. >FA (1 /21'$*21 -( ! -&%0( -( ! .&33!0+(1$ $*21

"L ? ;#*$/B/*& $!#-/3! #"$23 PR [,0$3 )& 30""-!'&(%#%/,(A

"M ? ;#*$/B/*& $!#-/3! #"$23 GS [,0$3 )& 30""-!'&(%#%/,(A

"N ? ;#*$/B/*& $!#-/3! #"$23 TQ [,0$3 )& 30""-!'&(%#%/,(A

GH%I #),    ? )24=;:0:4 2: 6B4.=44BF9

UP



6!/14+7>" 762!&$*21 -(. 32*-. -(. 2%F 1(. (1 /21'$*21 -( ! -&%0( -( ! .&33!0+(1$ $*21

   5L5N5  96B.2 /EJ0:F54FA0:BU=2

D- &3% *#-*0-! 30$ -# 7#3& )0 ",/)3 )0 B,/&A K&3 /()/*&3 +!"#%,^3,'#%/X0&3 )&3 $#%3 )0 -,% P
&% G )/BB2$&(% )& *&0L )&3 -,%3 Q &% TA

<0 ;P -6D?; )&3 -,%3 Q &% T\ &3% $&3"&*%/5&'&(% )& PATI &% PARV B,/3 30"!$/&0$ #0L
5#-&0$3 )& -6D?; )0 -,% %!',/(A <0 ;G\ &--&3 3,(% PAIR &% PAIH B,/3 30"!$/&0$3 &% #0 ;Q\
&--&3 3,(% PAQG &% PAGS B,/3 30"!$/&0$ ` *&--&3 )0 -,% %!',/( C1#7A PTF

?5'(+51 7; 9 d %* $*21 -( !:*1-*'( )03 $2@.2+ $*,&( (1 /21'$*21 -& $(+3. ($ -& $<3( -(

$% *$(+(1$

E,03 ",05,(3 )!)0/$& X0& -&3 $#%3 /3303 )&3 -,% Q &% T %!',/.(&(% )60(& +Y"&$%$,"+/&
)0 B,/& *,''& "#$ #/--&0$3 *& "+!(,'2(& &3% *,(3%#%! "#$ )& (,'7$&0L #0%&0$3 C4,%%&#0
&%  !4B PSSI\ ;#(*+&]^80(/] &%  !4B PSSV &% J/%#'\ GHHRFA @( &BB&%\ -&3 +!"#%,*Y%&3
#0.'&(%&(% )& %#/--& &% 36&($/*+/33&(% &( 5#*0,-&3A K&3 ),''#.&3 *#03!3 3,(%
"$,7#7-&'&(% )03 #0L &BB&%3 )0 >>-TA

_BF6B4JF9B@B;B:E 2: B9.B629.2 J/>4BF;FYBU=2 6= ;>.FJC92 ./2[ ;2 70:

UG



   5M5 ]F40Y2 6= ;>.FJC92

   5M5L5 ]F40Y2 6= ;>.FJC92 6094 ;2 4E7=A

 #(3 -& *#)$& )& *& %$#5#/-\ (,03 #5,(3 ),3! -& -Y*,"2(&\ )#(3 -& 3!$0' &% -& B,/&\ ",0$
-&3 $#%3 )&3 -,% PC%!',/(F &% -,% G C-Y*,"2(&FA O#""&-,(3 X0& -&3 $#%3 )0 -,%G ,(% $&�0 0(&
),3& )& R '. )& -Y*,"2(& "#$ z. )& ",/)3 *,$",$&- "&()#(% 3/L 3&'#/(&3A  &0L $#%3 )&
*+#*0( )&3 )&0L -,%3 ,(% !%! 3#*$/B/!3 %,0%&3 -&3 )&0L 3&'#/(&3A K& 70% )& *&%%& #(#-Y3&
&3% )& "$,05&$ -# 7/,)/3",(/7/-/%! )0 -Y*,"2(& )#(3 -& 3!$0' &% )#(3 -& B,/& )&3 $#%3
%$#/%!3A

K& ),3#.& )0 -Y*,"2(& #0 (/5&#0 )0 3!$0' )&3 $#%3 %!',/(3 C-,% PF &% )&3 $#%3
30""-!'&(%!3 #5&* R '. )& -Y*,"2(& "#$ z. )& ",/)3 *,$",$&- C-,% GF (6# "#3 ',(%$! -#
"$!3&(*& )& *& *#$,%!(,d)&A 4,0$ -&3 $#%3 %!',/(3 -6#73&(*& )& -Y*,"2(& &3% #%%&()0&\
!%#(% ),((! X0& *&3 )&$(/&$3 (& -6,(% "#3 $&�0 &% X0& -& $!./'& 3%#()#$) C9E<JF (6&(
*,(%/&(% "#3\ *,(%$#/$&'&(% #0L $#%3 )0 -,% GA

4,0$ &33#Y&$ )& *,'"$&()$& -6,$/./(& )& -6#73&(*& )0 -Y*,"2(& )#(3 -& 3!$0' )&3
$#%3 )0 -,% G\ (,03 #5,(3 #(#-Y3!\ #5&* 0( #0%$& "$,%,*,-& )6&L%$#*%/,(\ )0 3!$0' 7-#(*
#0X0&- (,03 #5,(3 #[,0%! )0 -Y*,"2(& &% -& $!30-%#% # !%! *,(*-0#(%A E,03 #5,(3 #/(3/
*,(*-0 X0& -6#73&(*& )& $!30-%#% ",3/%/B )#(3 -6#(#-Y3& )0 3!$0' &3% "$,7#7-&'&(% -/!& #0
"$,%,*,-& &L"!$/'&(%#- C*,()/%/,(3 ,"!$#%,/$&3F &% (,( ` -# 30""-!'&(%#%/,(A  6#/--&0$3 -&3
),3#.&3 )0 B,/&\ X0& (,03 5&$$,(3 "-03 -,/(\ 5,(% )#(3 -& 3&(3 )& *&%%& #$.0'&(%#%/,(A

K# )/BB!$&(*& &33&(%/&--& &(%$& -&3 )&0L "$,%,*,-&3 &L"!$/'&(%#0L &3% X0& )#(3 -&
3&*,() *#3 (,03 #5,(3 0%/-/3! -# '!%+,)& )6&L%$#*%/,( )& k$,&3*+&/3 &%  !4B CGHHHF\ 0(&
*&(%$/B0.&03& $!B$/.!$!& %,0$(#(% ` PQHHH . &% T�> &% )&3 %07&3 ,"#X0&3 *#$ -& -Y*,"2(&
&3% 3&(3/7-& ` -# -0'/2$&A ;/.(#-,(3 X0& (,03 #5,(3 )0 $!#-/3&$ -&3 !%#"&3 )6&L%$#*%/,(
)#(3 )&3 -#7,$#%,/$&3 )/BB!$&(%3 *#$ (,03 (6#5,(3 "#3 "0 )/3",3&$ )60( -#7,$#%,/$& /(%!.$!
"&$'&%%#(% )& $!#-/3&$ %,0%&3 -&3 ,"!$#%/,(3A

;03#( &% #- CGHHQF\ X0/ ,(% 30""-!'&(%! )&3 $#%3 "&()#(% QH [,0$3\ #5&* HAGR. )&
-Y*,"2(& '!-#(.! ` -6#-/'&(%#%/,(\ ,(% %$,05! 0(& *,(*&(%$#%/,( )& RQU (',-m- )#(3 -&
3!$0'A >&"&()#(% J,/-&#0 &%  ! &% J$&/(+,-% &%  ! CGHHHF ,(% %$,05! 0(& *,(*&(%$#%/,(
/(B!$/&0$& CVG ` GSR (',-m-F &% CPU ` IG (',-m-FA >,+&( CGHHGF\ X0/ # %$,05! 0(&
*,(*&(%$#%/,( #--#(% )& PUH ` GVR (.m'-\ # *,(*-0 X0& -# *,(*&(%$#%/,( )0 -Y*,"2(& )#(3
-& "-#3'# ',(%$& 0(& $&-#%/,( (,( -/(!#/$& #5&* -# ),3& #)'/(/3%$!&A  &3 $!30-%#%3
3/'/-#/$&3 3,(% $#"",$%!3 "#$ k&$$&/$# &% #- CGHHHFA E,%,(3 X0& -# 7/,)/3",(/7/-/%! )0
-Y*,"2(& )#(3 -& 3!$0' &3% /(B-0&(*!& "#$ "-03/&0$3 B#*%&0$3A <033/ -& %&$'&
h 7/,)/3",(/7/-/%! i $&"$!3&(%& -6&(3&'7-& )&3 !%#"&3 '!%#7,-/X0&3 X0/ *,(%$b-&(% : K#
-/7!$#%/,( )&3 "/.'&(%3 *#$,%!(,d)&3 )& -# 3,0$*& #-/'&(%#/$& 5&$3 -# '0X0&03&
/(%&3%/(#-& C7/, #**&33/7/-/%!F\ -&0$ #73,$"%/,( /(%&3%/(#-& &% -&0$ %$#(3",$% &% '!%#7,-/3'&A
 & (,'7$&0L B#*%&0$3 3,(% /)&(%/B/!3 ",0$ ',)0-&$ 0(& ,0 "-03/&0$3 )& *&3 !%#"&3 &% 3,(%
$&.$,0"!3 3,03 -6#*$,(Y'& ;K<8@EN?D C!%#7-/& )#(3 -&3 .!(!$#-/%!3FA 4#$'/ *&0L^*/\

GH%I #),    ? )24=;:0:4 2: 6B4.=44BF9

UQ



(,03 #5,(3 :

Z K& %Y"& )& *#$,%!(,d)&

K&3 *#$,%!(,d)&3 ,LY.!(!3 *,''& -# -0%!/(&\ 3,(% "-03 ",-#/$&3 &% 36/(*,$",$&(% "-03
B#*/-&'&(% )#(3 -&3 '/*&--&3 '/L%&3 /(%&3%/(#-&3 X0& -&3 *#$,%2(&3 C7^*#$,%2(&\ -Y*,"2(&FA
K&0$ 7/,)/3",(/7/-/%!\ '&30$!& "#$ -# $!",(3& ",3%"$#()/#-& CX0&-X0&3 +&0$&3F #"$23 -&
$&"#3 ,0 "#$ -# $!",(3& "-#3'#%/X0& ` ',Y&( %&$'&\ &3% &( &BB&% '&/--&0$& X0& *&--& )&3
*#$,%2(&3A

K& -Y*,"2(& &3% 0( *#$,%!(,d)& &L%$f'&'&(% -/","+/-&A  #(3 -&3 %,'#%&3\ /- &3%
&33&(%/&--&'&(% 3,03 B,$'& %$#(3\ #-,$3 X0& )#(3 -&3 %/3303\ -&3 /3,'2$&3 */3 $&"$!3&(%&(%
"-03 )& RHy )0 -Y*,"2(& %,%#-A 9( 30..2$& 0(& '&/--&0$& 7/,)/3",(/7/-/%! )0 -Y*,"2(& */3
,0 0(& *,(5&$3/,( %$#(3^*/3 )#(3 -6,$.#(/3'&A

K& -Y*,"2(& &3% 3&(3/7-& ` -# -0'/2$& &% ` -# %&'"!$#%0$& CK&& &% >+&(\ GHHGFA

D- &L/3%& )#(3 -# (#%0$& )& B#�,( "$!),'/(#(%& 3,03 -# B,$'& $2&$@$% 1.\ *,(B,$'#%/,(
%+&$',)Y(#'/X0& -# "-03 3%#7-&A K&3 %$#/%&'&(%3 %+&$'/X0&3 -/!3 #0L %$#(3B,$'#%/,(3
%&*+(,-,./X0&3 /(B-0&(% "&0 30$ -& "#33#.& )& -# *,(B/.0$#%/,( $% 1. ` -# *,(B/.0$#%/,( '*.A

Z K# '#%$/*& #-/'&(%#/$&

 #(3 -&3 #-/'&(%3\ -&3 *#$,%!(,d)&3 3,(% 3,05&(% #33,*/!3 ` )&3 "$,%!/(&3 )#(3 )&3
3%$0*%0$&3 307*&--0-#/$&3 C*+$,', "-#3%&3\ *+-,$,"-#3%&3F X0/ -/'/%&(% -# -/7!$#%/,( )&3
"/.'&(%3 )#(3 -# -0'/2$& /(%&3%/(#-&A K,$3X0& -6,( +#*+& -# '#%$/*& #-/'&(%#/$& ,o X0& -6,(
*+#0BB& -6#-/'&(%\ -# 7/,)/3",(/7/-/%! )&3 *#$,%!(,d)&3 &3% #'!-/,$!&A </(3/ -&3 $!",(3&3
",3%"$#()/#-&3 &%m,0 "-#3'#%/X0&3 &( -Y*,"2(& 3,(% '&/--&0$&3 X0#() ,( *,(3,''& )& -#
"0$!& )& %,'#%& X0& )&3 %,'#%&3 *$0&3A O&3%& X060(& *0/33,( &L*&33/5& ",0$$#/% $!)0/$&
*&%%& 7/,)/3",(/7/-/%! &( B#5,$/3#(% 0(& )!.$#)#%/,( ,LY)#%/5& )&3 *#$,%!(,d)&3A

Z K# "$!3&(*& )& .$#/33&3 &% )& B/7$&3 )#(3 -& $&"#3

K&3 *#$,%!(,d)&3 !%#(% %$23 +Y)$,"+,7&3\ -&3 -/"/)&3 3,(% /()/3"&(3#7-&3 ` -6#73,$"%/,( &%
-&0$ %$#(3",$%\ *&"&()#(%\ Q ` R . )& -/"/)&3 "#$ $&"#3 3,(% 30BB/3#(%3 ",0$ ,"%/'/3&$ -&0$
#73,$"%/,(~ #0^)&-` -# $!",(3& ,7%&(0& (6&3% "#3 #'!-/,$!&A K# (#%0$& )&3 -/"/)&3 &3%
#033/ /'",$%#(%&A K&3 B/7$&3 C"&*%/(&3\ *&--0-,3&F &( "/!.&#(% -&3 *#$,%!(,d)&3 &% &(
$!#./33#(% 30$ -&3 #*/)&3 7/-/#/$&3 (!*&33#/$&3 ` -# B,$'#%/,( )&3 '/*&--&3\ B#5,$/3&$#/&(%
-6!-/'/(#%/,( B!*#-& )&3 .$#/33&3 &% )&3 *,'",3!3 -/",3,-07-&3A O/&)- &%  !4B CPSSSF,(%
*,(B/$'! X06&--&3 )/'/(0&(% -6#73,$"%/,( )&3 *#$,%!(,d)&3 A

Z K& 3%#%0% (0%$/%/,((&-

 &3 #"",$%3 /(#)!X0#%3 &( "$,%!/(&3 #BB&*%&(% -6#73,$"%/,( &% -& '!%#7,-/3'& )&3
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