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0#,2.$+,1-,1.1/.6$/$1/,2./(1$(1:$6-(1=*,1$)16(+0&.6$2_))3(1:#,=* 1-,+,1-1 +1(#,)!
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-,6./(1,'PI0#(1-$+,1-,'$0&.6%/(!1S!6.#*#4.31/()'()))'&(14()>'D!- #+(Is,@0$1) 3(6-/*$&t!
#,: 8. Y) N8, @-,1) )L+ (KI-#H) . +,1) ) IPI)S$/(10#.16.088+,1-, |, +16.44H#4.$!
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|
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Desenvolvimento

Figura 1. Expansdo da barriga da mulher gravida (Bernard, 2017).

Em 1957, Neumann publicou o primeiro caso de expansdo cutdnea por baldo
inflavel. Foi uma tentativa de reconstruir o ouvido. Ele implantou uma camara de latex
sob a pele, expansivel por inje¢cdes de liquidos através de um tubo externo. Em dois
meses, a pele ganhou até 50% da sua superficie inicial. Apds este tempo, ele removeu a
camara e reconstruiu a orelha com um retalho bipediculado. Mas este novo processo ndo

foi aceitado. (Neumann, 1957).

Mais tarde, em 1976, Radovan criou uma cadmara implantavel com uma area
multifuncional. Os burnologistas de todo o mundo entendem muito rapidamente o

interesse desse procedimento.

Mas € s6 em 1982 que os beneficios da expansio tecidular foram reconhecidos e

aceitados por todos os cirurgides plasticos (Manders et al., 1984).

Com o passar do tempo, esta técnica de expansio foi combinada com os principios
e técnicas de retalhos deslizantes, rotagdo ou retalhos livres microvascularizados (Hayek

etal., 2012).

1.1.3. Anatomia e fisiologia da pele

Autores de todos os tempos tentaram estudar a anatomia da pele e o seu
funcionamento. A descrigdo mais comum € que a pele € considerada como o maior érgdo
do corpo multifuncional. E composta por 3 camadas sobrepostas que sio de fora para

dentro:

15



+,-.")%*#012&'3.$*04*52$'$62.*;3</#21.*7.,23%8+12.3

*

YC!,0./,#+,B!,0.-P&.(1:.1(1/,1+,1()! /| ][+ +<! =* | 6(1-P+! +* -$)! - #+.1$2_,)!
1,#20$)<! 6(+0()-(! O(#! 6P&*&S)! +(#-$)! =* #$-.1.A$/$)! I3(! /,)6$)6$1/(>! O3(! P!
H.A$/() #,-$+,1-,10,&()!?$)())$14*;1,()<!+9$)!0,&$!/.:*)3(1/$!/ #+,>!

YC! [ #+,B! -,6./(! 6(IN*1-.2(! ,)0,))(! 6(+0()-(! O(#! O#(-,:1$)! Mm6(&$4P1.(<!
1.9%#(1,6-.1%!,!,&%$)-.13n!,16 P&*&$)'M&.1:Z6.-()<!:.%#(%&S)-()>>>n!%$1'$ME) (}7(+!4,&'m6
O(#! 4&.6()3+.1(4&.6$1()n! =*,1 4$#$1-,1 B! . /#$-$23(1/$!0,&,>! 7,),+0,1'$! *+! 050, &H!
BrHP<!- #H+(##,4*&$23(1,1)*/(#,),>!

YC!".0(/ #+,B!-,6./(16(AN*1-.2(1#.6$+,1-,12$)6*&$#.AS/(1=*,10(/,) 6 (1- #! +$.)!
(*1+,20!/,1-,6./(1$/.00(>! L)-8! &(6$&.AS/(!,1-#,1$)! 6$+$/$)!)*0,#.(#,)!/$!  0,&,!,!$)!
A(1$)!1+272,).1- #1$)Im-,1/_,)<!+Q)6*&()>>>n>!

|

C!0,&,!6(1-P+!-$+%P+!+*.-$)! )-#*-*#$)! )0,6.$&.A$/$)>! C)! 6 S B0B(:*1/$)!

I$Y #+,16(1-H+1()1:(&;6*&()!16$0.&$#,)!,),))!1$1, @ ()<+Q)6*&()!0.&.&(,- (#D) 4&" 1/*&3)!
)$%86,$)>! D*-#3$)! )-#*-*#P)! - 4%+ 1-$#)! 1), [ #£.2$/()! )3(! ()! 63%,&()<1'$)<!
487 1/*&3)1+$+8#.3)!,!))+$&-,1/,1-8#.('mq,.-",-1$&><!aiihn>!

|

Cl0,&,I-,+128#.$):*12_\BIE$S0, &Y, 1%6$##, #SI0#(-,-(#$16 (1-#$!$) 144 @) - H1S)!
m+,671.6$)<! =*;+.6$)>>>n>! E$0,&! /,! 6(1-,123(! /$)! ,)-#=-*#$)! 2.-$.)1 /(1 6(#OQ!,! /$
)¥%)-"16.$)! 2.-$.)! 6(+(! S! 84*$<! ,2.-$1/(! $! 1,)./#$-$23(>! E$0,&! /,! - #+(#H$23(!
mM+$1- #1$l- +0 #$-#$I6(HO(#S&!I$Ibjz!, +1#,&$23(16(+1(16 (1-,Q/(V,184*$!1 (16 (O (3, &S
),1)(#.$&! m6$0-*#$! ! .1-,4#3$23(1/,! ))-;+*&()! ,@-#1()! $-#$?P)! /()! 1,#?2()!), 15!

- #+(##,6,0-(#,)>>>n>1 LI*+10$0,&!/,1);1-,),! | $#+$A, 1$+,1-(1/,1 2.-$+.1$! M O.6(&.6<!
aijlan>!
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Terminaison nerveuse _
afferente
Muscle arrecteur du podl -

et élashques

Rétnaculum de la peau —
(1 retinacedum cumis)

Figura 2. Secdo histologica da pele (couches epidermes — Laboratoires BIOTIC Phocea, s. d.).

1.1.4. O couro cabeludo

O conjunto dos tecidos moles que cobrem o cranio constituem o couro cabeludo.
E um revestimento continuo, resistente e flexivel. Sua superficie ¢ de aproximadamente

650 cm2 no adulto com uma espessura de 6mm (Mouyn, 2006).

O couro cabeludo € dividido em varias camadas de fora para dentro. Em primeiro
lugar, temos a pele e o tecido subcutaneo portador dos bolbos capilares. Debaixo dessas
duas primeiras camadas se encontra um componente fibroso: a galea. A gélea fascial ¢
uma lamina fibrosa, mas flexivel, que cobre a superficie do cofre 6sseo craniano (parte
superior do cranio). E separada do periésteo do cranio por um espacamento nio
vascularizado que permite a mobilidade do couro cabeludo: o espago de Merckel. Este
espaco nao vascularizado de Merckel é o plano de dissec¢do dos retalhos do couro

cabeludo (Oddou et al., 2011).
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,2./H16.3!/,1$*+,1-(V/$'$-.2./$/,!+,-$%Z2&.65'm5$4$&(1<!]ggan>!
|
O3(1'8!1,6#(), | A(#IH#()$<!+$)!(!-,6./(1$/.00) (1)*%6*-~1,(1/.+.1*.1/,Ibiy!$-P!
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0,#+$1,6,#16*./$/(11$!, @6.)3(<I0(#H=",IPI$!+, &' (#18#,$12$)6*&$#.A$/$>IDI#.)6(!
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U+, 1x+,1(16(+0& @(1=*,1, 12(&2, *+$12$#.,/$/,1/,16P&*&$)!/,0,1/,1-)I/1+* -$) |
6.-(6.18)<!:$-(#,)!/,16#,)6.+,1-(!,I0#(-,; 1) /S +$-#.ASIC!: #./$1#,)* &3B!, @0().23(/(!
)*%, 1/(-P&.(! 7$)6+&$#<! 6$H)SL/(! *+$! $-.2$23(! /(! +,6$1.)+()! /,! 6($4*&$23(<! /$!
$4#,4$23(108$=>,-8#.$!,I1$: (#+$23(1/,16(84*&()!mG, 1,-<!aiijn>!

|

K+$1/.):%123(11,)),10#(6,))(10(/,1,)-$# 11 (#.4, +1/, 1*+$1: #./$16#x1.6$! (*1/,!
*+$1 6.6$-#.A1 03-(&Z4.6$>1 0,)-,1 63)(<! $! 6.6$-#.A$23(! P! 6(1)/[14DBY&Z4.65t! (*1
s/,:.6.,1- t<USL/(1(#.4,+1$16.6$-#.A)".0,#-HZ:.6$)! (*1=* &(./,)> D! -#$-$+ 1-(1,&,-.2(!
1))$)! 6.68-#.A) s/,:,.-*O0$)t! SI 10)$! /.)00).23(! $-*$&+,1-,1 P! $ |, @0$1)3(! -,6./*&$#
mM'$0*-!,-1$&><!ai]an>!

a)!
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HW7@MF?=M!A>Dcl@=FM

D!,)-*/(1$1$-(+(0$-(&Z4.6(/$0,&,!, @O0$1/./$IPI$:$2(#!/,*+10#(6,))(V, 16#.$23(<!
+* (S (1= 141).+0&,)1$&(14$+,1-(1/$10,8,ImC*)-$/!, -1$8&><!]gkhn>!

!
HWsILC@CN FI=I11F@MOCD>C” F

C!,@0$1)3(16*-"1,$!PI*+10#(6,/.+,1-(16.#Q#4.6(1=*,10,#+.-, 1*+14$1'(1/,10,&,!
=% 1) #81Q-. &I H#$1-,|S&A*+$)1#,6(1)-#*2_)I=* 1#,=* # +1*+$1=*$1- /$/,1).41.:.6$2$!
1,10,&,<16(+(11$14,+(23(/,'&,)_,)!, @-,1)$)1/$!0,&,>ID!#,-$&' (|, @0$1/./(1(%-./ (), #8!/$!
+)48! ))0,))*HS<! 6(H<!-#(.6./$/,!,16#,)6.+,1-(1/$10,&,1/(10#ZO#. (1. 11.2:/*(<1 (1 =*,1(!
[.1,#,16.$!/,1*+1, 1@ #-(>19)1?,A,)<!$!, @0$1)3(1/$!0,&,!P!(10#.+,.#(10$)) (11*+10#(H)(!
114,6(1)-#23(1+$.)1&(14(1(*1+$.)16(+0&, @ (IMM*--&, ! -1$&><!aiign>!

|

D)! 0#(4#,))()! -P61.6()! ! .1/%)-#.$.)1 0()).%.&.-$+<!'(N,! ,+1/.$<I $!, @ ) 645! /!
+$- #.$.) 14+ -()12$#.$/()1 1(1=*,16(16,#1,1$)104Z-)),)!/,!, @0$1)3(16*-"1, $!M[$* @ $&><!
aiiln>!

!

D! ,@0$1)(#! 6*-~1,(! P! *+$! O#Z-,),! 6(1)-.-*;/$! O(#! *+! ,1?,&(0,! /,! ).&.6(1,!
)2SA.S/(1 =% PI6(&(6$/(! FHSL1-,1 *+$! O#.+, #$! .1- #2,123(>! L&, ), #8! 4H$/*$&+1-
1:&$/(16(+*+$1)(&*23(1)$&. 1S /*#$1-,1/.: #,1- )1 6(1)*&-$)1=*10(/, +1 2$#.$#! I *+ 1$!
1()1?,A,)I0(#1), +$1$<11(1=*,1#,)0,.-$I$)IA(1$) +$@.&(:$6.$.)<!$-PI=* (&), N$/(!
),N$!(%-./(>1U!1,6,))8#.(1=*,1$I1=*$&./$/,1/$10,&.,!), N$!%6(SI0SHS*) SHON(6,)) (mg$#-, <!
aiibn>!

!

CIOHZ-) )N, @0$L)3(!/.c 4+ + )*Bl(#+$<!-$+$1'(<! ! +1),9)1).)-,+$5 )]
$))(6.$/()>1C12$#. IS/, /) (#+$) #,)* &SI 1(1:$-(1/,1=*1 0V,:,.-016%71,(0)F )3(1-3(!
1%+ #0()!=*1,@.)-,+18#,$)! /.., #,1- )| OS#S! #,)-$#$#> M=*$1/(1:$&S$+()1 /B! s: (#+$! /(!
@0$1)(#:S&S+()S$!s: (#+$Y(1,1?,&(0,t/(!, @O$L) (#n>!IC!,)6(& SY$!: (#+$IP<I0(#-$1-(<!
L -$17168)(1 S 6$)(<! 1,0,1/,2/(1 /!, @-,1)3( /(1 /,:,-(1 ], 0,&,>1 L@.)-,+! O#Z-, ),!
#,1(1/$)<'#,-$14*&S#,)<!(?$.)! (*!,+!: (#+$!/,16#(.))$1-<!/,1-$+$1'(1/.. ,#,1-,>I1L+16$) ()!
)0,6.$.)<!-$+%P+!P10());?,&! :$A #104#Z-,),)10,#)(1$&.A$/$)<!/,1-$+$1' (klHe+$! 1/,
?(&*+,1)6(&"./()'mW/(1/1,#!,-1$&><!ai]in>!

ab!






90/0":%3:240"#%0

C)! 28&7*&$)! S! 1.)-716.3! ,@.4,+! *+! [)6(&$+,1-(1 ).41.:.65-.2(! 0$4#S$! $B)
6(&(6$3(! ! #,+(2 3(>IC)! 288&2*&S)! ,@-,#13)! -H+! +$.)!1 .1/.6$23(! O$#$! ()! +,+%6#()! ,!
0,=*,1$)!0$#-,)!/,&.6$/$)!/$!:$6,<! (1/,1(1,)0$2(1 PL:#,=* 1- +,1-,1&.+.-$/(>I L &$)!-H+!
)$:/$)ISY.)-~16.$Y(1,1?,&(0,1,1)3(10$))$/()\$-#$?P) 10,8, 16 (+(*+/#, 1(/,1$)0.#$23(>!
D!.1-#,)),11.))$)! 28&2*&$)! P! Z%7?.(1 1$)! 6#.$12$)<! O(#=*,! ,&$)! ,2.-$01B)#$2_)!
H&HOS)HSL-1$)1),))_ )V, 1. 1:&$23(<I=#1), NSIOSHS!, @0$1)_,)16%-1, $5:%.)1(*1/(!
B6(*#(16$%,&*/(IME(#,-1,-1$&><1ai]|n>!

|

L+1-(/010)!6$)()<IPI1,6,))8%.(1,)6(&' #I0#Z-,),)+$6.$)<),+N14*& () ¥ 4.1() 1=+,
00)$+! -#S*+$- AS#! () -,6./()) m#,+23(1 (1 #.)6( /! $&4.$! 6*-/1,$n>! D)! ,@0E4)!
671,01, 2, +1),#10#,,16"./()10(#),-$0$)<!1*16$!$&P+/$!-(& #16.$1/$10,8/(10$6.,1-,<!
$-P1 (1 2(&%+, 1 #,6(+,LISI(1 1/ - #+.18/( O$HS! )-,1 +)+(10$6.,1-,! m"(*#$%.! -] $&><!
aiin>!

|

HWHRBEDCNFM!I=I<?C@Ae<CFM

D!(%N,-.2(10#.16.0$&!/$!, @0$1)3(16*-"1,$IPI6#. $#1*+14$1'(1/,10,&, /$!+,) (546
+,)+$!1))0,)) #E<! 1+,)+$1-#(:.6./8/,1/(1=* 11 &(6$&!/,)-.1$-8#.(1/(1#,-$& '(>!D'#,-$&'(!
1),N$/(11,2,1,)-$# 0O#Z@.+(! /B! 8#,5! $&?(!1 $! O#,,16' #<! /.1 +$1,.#$! $! *)$#! (I #,'B&
,@0$1/./(16#.$1/(1 +,1()! 6.65-#.A,)! =*,10());2,&>!1 7,)-$! :(#+$<!),#81 0());?,&! *Y& ()!
#,-$8'()10(#!-P61.6$)!/,1$2$12(<!#(-$23(1(*!-#$1)0().23(!mC*)-$/!,-1$&><!]gkhn>!

|

ES#$I$&6$125#1$!, @0$1)3(1/$!0,8,<!P!1,6,))8#.(1),4* #1*+10#(-(6(&(16(+0()-(10(#!
[*$)!,-$0$) ! mE(#,-!,-1$&><!ai]]n>!

|

7H$1-,! (1 O#.+,.#(1 0$))(<! P! 1,6,))8#.(! *+! ,1?,&(0,! /,! ).&.6(1,! 2$A.(! m(!
,@03$1)(#n<!6(1,6-$/(!$!*+$!28& ?*&$10$#$10#,,16'HY & (>!ul. 1-#(/*A/(1) (%!$!0,&,10(#!1*+$!
0,=*,1%$!.16.)3(1 &(6$&.A$/$! S!/.)-716.$>! L+ 0#.16;0.(<!,)-$!.16.) 3LIH$! 6(+! *+!
1#,23(1 #$/.$&! ,+! #,&$23(1 $(!,.@ (! /$! ,@0$1)3(<! 0$#S$! ,2.-$#! )*$! /,)*1.3(! *#$1L-,!
0#,,16".+,1-(!/(!, @0$1)(#>1C)!28&2*&$)!/,10#,,16'.+,1-(1)3(16(1,6-$/$)! SI0#Z-,) 10 (#!
+,. (1,1 ¥+ *0(16(1,6-(#>! G, :(#,+!/,10().23(1 .1-,#1$<!)3(!,1-3(1 . 1-#(/*A./1$)! 0,&$!
+,)+$1.16.)3(>!5$)!),1:(#,+1/,10().23(!, @-,#1$<!),#3(1$0,1$)!, @- #.(#.A%)!S!0,&,C)!
0#Z-,),))3(1 4#$/*$&+,1-,1 O#,,16"./$)! *+$! 2, Al O(#! ), +$1$! 6(+! ) (#( :.).(&Z4.6(! $- P!

ael
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*

(%-# $! )¥0,#::6.,1 657131 1,),N$/$>1 L)),! 0#(6,/.+,1-(1 1,1 O#,,16'.+,1-(1 O(/,!) !
)=, #11,128#.$)),+$1%)!$!128#.()!+,),)!mW, ?$1<!]ggj | E(.#,-!,-1$&><!ai]]n>!

!

C1),4*1/$! -$0$! /(! O#(-(6(&(! ,12(&2, *+! 1(?(! O#(6,/.+,1-(! 6. #QH#4.B6(<! =*,!
6(1).)-,! ,+1 #,+(2,# (|, @O0$1)(#! | $! #,6(1)-#<23(! .+,/.$-$! /,),N$/$<! (1/,! $! 0,&,!
,@0$1/./$! (%-./$! P! -#$A./$! 0$#$! $! 8#,$! $! O#,,16"#>! 7,0,1/,2/(1 /(' 4$1'(! /,! 0,&,!
1),N$/(<I=*1/,0,1/,1,)),16.$8+,1- V(-$+$1'(V$1&,)3(1S) 1t +(2./$<L)- IO#(-(B(&(!
1.6.$&10(/,,12(&2 #12$#.$2_)<16(+(1(11Q+#(1/,!, @0$1)(#,)16*-"1,().+0&$1-$/()! (*!
$.1/$I$1-P61.631(0,#$-Z#.$16(+$I=*$&I(H,-$&' (|, @0$1/./(17$.10#,,16' HSIA(LS!,-(>!
C!,@0%$1)3(!/$!0,&,'P!$!Q1.6$!-P61.6%!/,!6.#*#4.$!0&8)-.6$! 6 50540 /A{#%$!0,&,!/,!
=*$&./%/,<16(#!,1),1).%.&./8/ | L(#+$&!ME(#,-!,-I$&><!ai]]n>!

!

!

HWX@/GCA7 =M

C!,@0$1)3(! 6*-"1,$! -+ *+$! .1/.6$23(! *#$1-,! $&4*+$)! #,6(1)-#*2_)! =*!
#,=% # 15+ $1A#$ 1) 1 =*$1-./$/,1/,10,&,<16(+(11  $,@P#,),!/,!&,)3(!,@-,1)$!/$!0,&,6!
,@0%$1)3(! 6*-"1,$! ,+! M#*#4.$! 53@.&(:$6.$&! -,+<! O(#-$1-(<! .1/.6$23(! 13! @P#,),
F+(#,)1%,1.418)1/$!:$6,1,1/(16(*#(1 6$%,&*/(<! 1$1#,6(1)-#*23(1-,6./*&$#! IB)),=*,&B)
6.65-#.6.$.)! 02)Y-#$*+8-.6$)! mM0#.16.0$&+,1-,1),=*,&$)! /,! =*,.+$/'@8!1)$)n<! ,! 1$)!
6.63-#.A,)! $&(0P6.65)! /(! 6(*#(!1 6$%,&*/(>! 53&: (#+$2_,)! 6$0.&$#,)! ,! &EFHLYB(!
-$+%P+19%($)!.1/.6$2_)!11$!, @0$1)3(!16*-"1,$!'m"#$1!". - -1$&><!aiian>!
|

|

C!,@0%$1)3(! P! 0,#+.-./$! $0,1$)! 1$! 0#,),12%$! /,! -*+(#,)! %,1.41()<! /,2./(! S!
P#$23(0 /(1 0#(6,))(1 ! $! 1;0,#! 2$)6*&$#.A$23(! #,4.(13&! =*,! ,&,! 6$)$>! D)! 1,2()!
0.4+,1-$/01)3(1 ) -*+(#)! +$.)!1 6(+*1)! | (6(##,+! 0#.16.0$&+,1-,! +16#.$12%) >ID)!
1,20! #,4.(13.)! 4.451-)1)3(1 1.::6,)! /)1 #,+(?, 4 ) #,=* #,+] ,@0$1) ) .- #$-.2% )!
),08#$/$)! 0(#! 0,&(! +,101),.)! +,),)! ,)3(! :#,=*1-,+,1-,1 6(+%.1$/$)! 6(+! (*-  #9$)!
-P61.6%)!/,16.#*#4.$10&8)-.65!mM$)$1(?$<!aiihn>!

|

HWXWJIW!%>;F?=M!E=@CP@TM!A>Dc@=7M

ah!
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*

HWXWHW!1CA7D?Ch=M!G=!1=0; G ?7¥
|
. K+3$!6.6$-#. AIP*+$1&,)3(1#,)./*$&!=*,130%#,6,!$02)!$!6.6$-KAB28,6./(<!,!
), #8!),+0#,1 $6(+0$1'$/(10,&$!: (#+$23(!/,!-,6./(16(AIN*1-.2(>! G, *+$! =* +$/*#3F!), |
-1/ #0$HSI$165+$/$!/PH+.651/$10,8,<!),+0#, I'$?, #816.6$-#.A,)!).483$-.2$)<!+,)+(!
+16$) (1, 1#,0$#(16 #Q#4.6(>1C10,&,!1,)-81=*, +$/SI0#(:*1/$+,1-,1,10)12$) ))$ 14*:1,()!
- #1852 ) L #209)!)3(1,)-#510>1 3)) (1 (6(##,#8! +! =%, +3/*#F)! O#(*1/$)! /,!
), A% 1/ AHS*I(*1=%, +$IHS) I- #6, #(14HS MWV, &!,-1$&><!aiikn>!
|

7.)-.14* +()16.6$-#.A)1".0,#-#Z:.6$)!M.16'$/$)<! 2,#+,&'$)! 1 :(1-,)!/,1 O#*#./(n<!
' O(-#Z:.6$)!M)*0,#::6.,1/, 0t +./$<I$? #+,&'SIS)NI(*1=* &(.1,)Im, +1: (#+$1,16(*2,Y :&(#<!
SHH(@,/$)!,16(+10#*#./(n'mg9)),!,-1$&><!aiiin>!
|

G3(1,)0,6.$&+,1-,1$)!6.6$-#.A,)!".0,#-#Z:.6%)! | =* &(./, )1 =*10(/,+<!), ! :(#,+!
@-,1)$)<!,@.4.#1+,1./$)!- #SO0H*-.63)<!6(+(!,@6.)3(!/,))$)!6.6$-#BY)!#,6(%o#. +,1-(!
00)- #.(#16(+1#,-$&' (!, @0$1/./(>IL))$!-P61.63Y,. @$#81*+$11(?$!6.6$-#. ANKEZ4.6$>!
M.6$-#.A,)!".0,#-#Z:.6$))3(1/,)6#.-$)! ,+!]al $l eiy!/()! 6$)()! $0Z) ! =*,.+$/*#$) 14#$?,)>!
L&S)! -$+%P+! 0(/,+! 6$*)$#! 0(-,16.%.)! 6(+0&.6$2_,)! &(6(+(-(#S)<! 6(+(! :(#+B2 /,!
6(1-#$-*#$!,1#.4./ Al$#-.6*&$#!mg*#-A+$1<!]ggin>!
|

K+1)-*/(<1#,3&.A%/(! ,+lailb!O(#! (1), 1'(#! 9'$&./' [ &&S<!) (%#,! $)! 0#Z-,),)!/,!
,@0$1)3(16*-"1,$! 1(1-#$-$+,1-(1/,1),=* &$)! /1 =, +S/H#S)l + 1+ $+()-#$! /,! kil
0$6.,1-,)<! +()-#S$! =* I$l#,0$#-.23(1 - (0(4#8:.65! 4&(%$&! /$)!),=*, &S)! /| =%, +$/*#$1
*+$10#,/(+.1"16.9!/,!1$-.14.+,1-(16,#?.6(Y6,:8&.6(!/,'e]<aey>!D!$-.14.+,1-(V/ (16 (*#(!
6$%,&*/(P!/,\]j<eiy!,!$!$))(6.$23(!/,)),=*,&$)!/$!:$6,<//(16 (*#(16$%,&*/(!,!/$)! +3()!
PI$I+$.)!,16(1-#$/$!m,+!biy!/()16$)()n>!

!
HWXWXWI!I1LCA7D?Cb=M!79F<gACA7M!GFIAF>?FIATE=9>GF
!

DI6(*#(16$%,&*/(IP*+3$!8#,$!6$%,&*/$!,1$!)*$!#,6(1)-#*23(1$0,1$)!0(/,!) . #! $!-
0,&$!0#Z0#.$10,&,!,+1).10,&*/(>1U1*+$!8#,$!./ $&0S#S!$!#, $&. ASERUFS!, @0$1) (#$<!
0(.)! P!%,+! ?$)6*&$#. A$/$<! 0,#+.-.1/(! $*-(0&$)-.$)! ,| #,-$&'()! &(6$.) (#4#$1/,)>! C!
6.65-#. AP+ -(11.)6#,-$10(#=*,1 P +$)6$#$/$!0,&(16#,)6.+,1-(1/(16$% &&P+!/.))(<! P!
“+$10,&,! =1 13(1 P! +*.-(1 ,&8)-.6$! ,1 13(1),! O#,)-$! $! +(?.+,1-()! &(6$.)! /,! O#.+, #$!

ak!
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*

HWYW!1F@I=CA7N=M
I

G, 4*1/(1)1$*-(#,)<16(+('W(1/1 #<!5$4$& (11, [$#/(-<'$!, @0$1)3(!-,6./*$&!0())*.!
-#H)!10#.16.0%.)!16(1-#$.1/.6$2_,)!$("),**)(B!$)!&,) _).1:,-$/$)<!()!-*+(#+ $&.41()!,!$)!
&,)_)I=* 1 =% # +16(%, #-#$IMO#,, 16" +,1-(n!*#4,1- >!!

|

O$! 2,#/$/,<113(10(/,+()1 0,1)$#! ,+1 6(%#t.#1*+1/,:, -(1/,10,&,1),!)-,1,)-.?,#!
1:,-$/(>103(1)$%,+()!$!, @-,1)3(1/$!.1:,23(11, +I$1#$0./, Al6 (+1=* | &SI0(/, |0 (4, | #>!
L+1),4% /$<IP11,6,))8%#.(1-#$-$#!$!.1:,23(16 (+10#. (#./$/, ! |$4*$#/S#1*+$1#,+ )B(1$1-,)!
1,1=*$&=*#10()):?,&!, @0$1)3('M), 13(<I'8I*+1#.)6(1/,16#.$#I*+$1)*0,#.1:, 23(10(#!=* Yo #S!
I$1%SH#, #$1/$10,8,N>ID)-*+(#,)1+$&.41())3(1+*.- (-, .+ (!, -HH+*+$E (#-1- 1/H16.$!
$1#,.16./.#1 $0Z)! ) #,+! #,+(2./0> E@#! ), +(-.2(<! (! -#$-$+,1-( /,! ,&,.23(! P ! O(#!
#$/.(- #$0.$! 1 = +.(- #$0.$> E#-$1-(<!13(1P!0());?,&!).+0&,)+,1-,!, @6!)$6(%o#$#! (!
11, -(16(+H*+1#,-$&' (>1C)!/,:,)$)! . +*1(&Z4.6$)!1/(1'()0,/,.#(IN8! )-3(11(11;2,&!  +$.)!
%$. @ (<!(1#.)6(1/,16#.$#1*+$1.1:, 23(1(*16$*)$#1*+$1#,65;/$IPI+* -(14#$1/, I mLEI FEH&><!
aijlan>!

!

E#! . +<I*+10#(-(6(&(1/,!,@0$1)3(!P!*+10#(6,)) (/,+(#S$/(!1=*113('P!$/,=*$/(!
0$#$! #,6(1)-#*2_ )1/, +#4H16.$)>1J16&*.1 [*$)! .1- #?,12_)1)(%! $1,)-,).$! 4 HB&$!
OSHSIBI6(&(6323(1/(1,=*.05+, 1-(<I$! (*-HSIOSHSISIH#, +(23(1/(1,=*.05+,1-(!,I$1#, 98523 (!
1! #,6(1)-#+23(n! <!, 1-#,-$1-(<! *+1 0,#:(/(1/,! .1:8&$23(1/,! 28#.$)!),+$1$)! (*1 +,), )!
M"A(&(?$VIT$/N..)V.<laiikn>!

XWBPFA=GC;=@D&t?7DO?CF
XWI@hOCM=Ig=?7DOPC7

CI$188&.),10#,6.)$//(1&(6$&!,+1=* )-3(IPI*+$!,-$0$!,)),16.$&BIOY)&.-$!/,:. 1 #13)!
6SHS6-,#:)-.69)1/$1&,)3(1, I$1#,4.3(<!,)6(& #(),=*.0$+,1-0!/,), @O$1)3,!,)-$%,&.,6,#!
*+1 OH(AHS+$! 6.4QH4.6(1 OSHS! (Y-, # (1 +,&'(#!1,),+0,1'(1/$! -P61.6$! M5$4$&(L! ,-! $&><!
lggbn>!

C)+,1.2_ ) USIBH# SIS!) #1#,6(1)-#+/$)3(1#,$&. A$/$)10,&(16. ##4.3(>17 D, 1/(!
JOA$L'(1 S (638 AS23(1,),NS/O<I*+ (1 +S)1%S8_ )/, 1-$+$L'(1,1:(#+$1 2$#.872,.)!
O(/,+1),#1)6(&' /01 0,&(!6.4##4.3(>ID10,./(1,| (-, +0(/,|, 1-#,481)3(1?$#.82,)!  ml,!

bi!
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*

16'.+,1-(1&, 1-(V()!, @O0S1) (#,)14,AI(1#.)6(1/,16(+0#,)) 3(>IF. 1$&+,1-, <I$1& (6$AE$23(!
1$)! 2882%&$)! P! )6(&" /! /1 +(/(1$!,2.-$#1 0, #:4#$2_ ) *#$1-,1$!.1:8$23(! mW(L/1 B! v
[$#/(-<!ai]in>!

!

E#-(1/,1*+$! $#-.6*8$23(! M6 (+(! $! $#-.6*8$23(1 -, +O(H#(Y +$1/.%*&$HNn<! +$$! 2$&,
0,1$!,2.-$#1/,16(&(6$#!(!, @O$L) (#16(+*+$128&2*&$!$!/.)-716.$>17,1:$6-({F)1-()!
$#-.6%&$#,)! #,=* 1- +,1-1 )(&.6.-$+! $! N*123(! ,1-#,! $! O#Z-,),! ! (! -*%(! 6GE(#<! ,!
O#(+(?,+!(190%$#,6.+,1-(!/,1*+1?2$AS+,1-(ImT (&+!,-1$&><Iaiidn>!

!

XWIWHW!-MIbF@7MI<7DF9OPCA7M
!

C!L,@.)-H16.$!/,16.6$-#.A)I$1- #.(#,)!/.+.1%.1$12$)6*&$#. A$23(| /BHAGE+.-$I$)!
0()).%.&./$/,)1/,11,)6(&$+,1-(>!C!, @0$1)3(/$)18#,$)1/$10,&,!, 1@, #-$/$! P13, +0#,!
+0()):2,&! /,2./(1 SI $*)HL6.$! 1,1 *+1 0&SL(1 /,1),0$#$23(1 $! $(! #.)6(1 /,! 1,6#(),>! D)!
1.)-Q#%. ()1 -#Z:.6()<!=*,1)N$+1/,! (#.4,+1 $#- #.$&! (*12,1()$<! 6(1-#$.1/.6$+! $!, @BI$L)
O(HI*H&S$I(<, 2. /(S (1#.)6(1, ) (#.+,1-(16%-" 1, (<!, IO (*-#(1&S$/(<!/,2./(1SI1$-*#, A$!
)PO-.6%1/$)!*&6,#%$2_,))mL&!T$1.!,-1$&><!ailan>!

!

XWIWXW!-I>=MD_F!GRID7E7AF
!

C-*$&+,1-,<I$,2./H16.$16.,1-::.6SIPP1AL.+,)(%#,101,:,.-O11(6.2)V(1-$%$4.)+(
1$)),+$1$)!,+-(HL(Y, *+10#(6,/.+,1-(16. #Q#4.6(>1L)),)L,:,.- 0N 3(+Q&-.0& ()1,10(/,+!

&, 72 $! 6(+08.6$2_,)! 4#$?,)! 15! 6.6%-#.A$23(<! :$&'$)! 6.#Q#4.63)1 /|1 1$22.$.)!
+08$1-82,.)<I6(+(1, @0S$L)(#,)> ESHS!. 1- #2,12_)I=*1,12(&?$+!/,)6(&$+,1-(1/$!ZKER
(1-$%$6(10(/,16$*)$#16(+0&.6$2_,)14#$?,)11$10,&,>!!

|

G,4*1/(' $! G(6.,/$/,! F#$16,)$! /! M.#*#4.$! E&S)-.6$! |)-$*#$/(#S$! |1 ,)-P-.6$
MGDF>MEILN<! $&P+! /()1 #.)6()! /.#,-$+,1-,! #,8&$6.(1$/()! $(! O#(6,/.+,1-(! 6.#Q#4.6(<! (!
-$%$6(! 0(/,! ),#! #,)0(1)82,&! O(#! 6(+0&.6$2_,)! #,)0.#$-Z#.$)! (*! GHBE) /#$1-,! $!
$1,)-).$>IM(+1)) (1, +1+, 1- <ISI6(+*1./$/,1/()16.#4#4._)10&8)-.6()16(16(#/$! 6(+I*+!
0,1./(11,16,))$23(16(+0&, -$!/(1-$%$4.)+(10,&(1+, L) *+1+H)I$1- )/(10#(6,/.+ 1!
1,0(.)!$-PI$I6*#$Ima #$&+,1-,1]e!/.$)1$02)1$16.#*#4.$n>!!

bal!



90/0":%3:240"#%0

"$+96P+P!1,6,))8#.(10,#+$1,6,# ,+IN,N*+Im13(16(+,#!1,+1%,%, # 1$/$n!h!'(#S$)!
$1-)Y/('0#(6,/.+,1-('mGDF>MEIL<!ai]jn>!
|

!
XWBFA79Cb7" FI=I"@ACM=M

C!)6(&'$!/$)!.16.)_,)!0$#5!$!6(&(6523(1/(1+$-,#.$&!P!.+0(#-$1-, >89 (#/$4,1)!
168*,+1#,=*.).-()16.#Q#4.6()<!+$)!-$+%P+!.+0,#%$-.2()!,)-P-.6 )>! L&) &(6 $&. A$/$)!
1$1&,)3(1),)* S 1$-*#,A$I0, #+.- #<!(*], +1*+$IA(1$!)$*/8?,&!S!/.)-*16.$1+$!0,=*,1$!
8#,35!,@0()-$<!),1))(1:(#'0());?,&>19)1?,A))IP10());?,&™)$#*+$!6.6881-.4$>IU #$&+,1- !
PIO#,: #:2,&1%)$#12.$)1/,1.1),#23(!),0$#$/$)10$#$16$/$10#Z-,),<!,)0,6, $&4+16$) )1/, !
1:,23(1$1- #.(#<!+9)!S)1?,A))IP!0()); ?,&6(&(6$#!/*$)10#Z-,),)10,&$H$).16.)3(<! (!=*,!
#,I*AISI=*$1- /$/,16.6$-#.6.$&IML&ISSA(*A!,-1$&><!ai]in>!

!

Cl1&(63&.A$23(1/$178&2*&S$!IP!,)6(&"./$!/,1$6(#/(16(+!(1&(6$&!,+!1=*,)-3LSIL,?,!
)-$H#&(65&. AS/SI$6.+$1/,1*+108SL(1#:4./(<!:$6.8.-$1/(1$10*123(<! , +1*+BISH=* 1 (!
1. 1('0%$1;6*&(10,#+.-$!)*$!:86.&!./,1-.:.6$23(<!&(14,1/()!,&,+,1-()! ?$)6* &S #2() ()!
0$#$!,2.-$#1)*$18,)3(10,8$I$4*&'S!, <IO(#!:.+<1),+0#, <!, +1*+$10,=*, 15184, 46!, @0()-$!
00);?,&!m[(*AS$.,1,!,-1$&><!aiien>!

|

UIO#,: #:2,&<!,2./(1S0)%:, 1x+, 1OV, 14#$2./$/ <!/ 16(&(6#!,))$) 1 ?8&?7*&$)!$6.+$
1(L,@0$1)(#<!(1=*,1,2.-$1()10#(%&, +$) 1/, #,6(%o# .+, 1-(1#$1-,1(1,16'.+,1-(>IC)1?8&?*&$)!
,@-#1%)! ,?2.-3+! (! /,)6(&$+,1-()! 6*-"1,()! 6(+0&,+,1-$#,)! :(1-! /1) (:#.+, 1-(<!)!
2.-$+H10(L1-01/#0)!,+1)*0,#:6.,115!18#,$1=*$1/(1(10$1;6*&(!/, | A (#/*#$IP1: L (SIE(#!:.+<!
$1)-.+$-.231/(19)0,-(11(":. 1$&Y/$!, @0%$1)3(10()).%.&.-$'0#,?,#!/,) 6 (1: (#-():*16. (1B, +!
#,&$23(1$()!,@0%1)(#,)!.1:&$/()!,' )1#.)6 )/ 1 -#FS*+P1=* 1, &)1 0#(0(#6. (1 $+' MW, <!
aiikn>!

!
!
XYWG=MAF97;=@DF

|

I

DI6(+0#.+,1-(1/$1.16.)3(1/,2,10 #+.- #1(11,)6 (&S$+,1- (/S &(N$! ) *%66*-A1, $1 =+ |
#,6,%,#8!(1, @0S1)(#!,1/,0,1/,1/(-$+$1'(1/(!, @O$L)(#<!+$)!-$+%P+!/$! &$)-.6./$/,I$!

bb!



+,-.")%*#012&'3.$*04*52$'$62.*;3</#21.*7.,23%8+12.3

*

0,&,!m1$IA(1$!/$!6.6$-#.A1$10,&,!P!+,1()!,&8)-.6$!,1$)!.1BL$!0,&,10(/, +!),#1+$.)!
&(14B)n!m"(*#$%.!,-1$&><!ai]in>!

|

O(! =*,1 6(16,#1,! (1/,)6(&$+,1-(<! $)! 2.$)! /,! $%(#/$4,+<! $! &(6$&.A$23(! /()!
,@0$1)(#,)!,!/$)! 28&2*&$)<! %, +! 6(+(!$!,@-,1)3(1/(1/,)6(&S$+,1-(<!)3(1/,),1'$/$)! 1$!
0,&,>1 D)!1.)),68/(#,)1 )3(! .1-#(/*A.J()! 0,&(! 6$+.1'(1 0.+, #(1 ,! 0, #+.-,+<! O(#! *+!
+$1%),.(1)*$?,<!/,)6(&$#!$!0,&,!,10#,05#$H#$1 &(NS!=*,1#,6,%,#8! (1, @0$1) (# mDBEH<!
ai]]n>!

!

D!1;?,&Y,1,)6(&$+,1-(IP<!,+10#.16;0.(<))*%6*-"1,(>IL+$&4*1)16$) )<!0(/,!, $
)(%! B! +,+%#$1$! =% 16.#6*1/$! ()| +Q)6*&()<!/,)/,!=*,1$!:8)6.$! -, 1'$!)./(1$+0&$, 1-,!
$%,#-$! O$HB! | 2.-$#t! =*$&=*#! #.)6(1 /,] );LI#(+,! 6(+0#-.+,1-$&>! m);1/#(+,! /$! &(N$!
+*)6*&$#N!IMTIX, V!, -1$&><!ailan>!

!

ul/$/$!$-,123(1,)0,6.$&!$!18#,$) #.6$)!, +14#$1/,)1?2,.$)1)*%6*-"1, )€)!)*$!&,)3(!
O(/,!,)-$#! 6$%)$L/(1 *+1" +$-(+$! $( #,/(#! /(1 ,@0$1)(#>! L)),)! )$14#$+,1-()! . 1-#9!
6$7.-8#.()1)3(1 +$.)! :#,=*,1-,+,1-,! 6(1-#(&S$/()! O(#! *+$! .1:&$23(! %#,2,! ! &,2,+1-,!
(#2551 7$!+,)+$1: (#+$<I O)-#(16 ()1 1,#200N*0,#:.6.$.)1/,2,+1),#10(*0$/()<!, | $=*.!
A6(L-#$+01(1.1-,2)),101.),6$/(#,)1/,1,)0*+$113(1-#$*+8-.6()>IL)),)  !1.)),6$/(#,)!
-H+1* 3L (#+$/$!, @-#,+./$/,1].)-$&!M$6'$-$/Sn<!6(#-$/$!1$!+$)) $!/,*+I@ (1 +,-8&.6 (<!
AL H+S!16(& H# (*I] 1%+ [(<10SHS!  +O ##$#! :$6.&+,1-,1B)! ) )-#*-*#$) ! &(6$&.4/$)!
AN*BI6(1?,@./%1,)), +H-#$*+$- ASHIS)! ) -#*-*#8)ImT (*#&SX<!]ggen>!

|

0,)-$:$),<!$10,&,Y,)6(&$/$!0(/,)),#1&,2,+,1-,|,=* . +Z-.6$<!,)0,6.5&,1-,11$!8#,$!
[$1:$6,<!(1/,!(1#,?,)-.+,1-('PL.1(,1+*.-(12$) 6*&$#. AS/ (> L+ $84*1)16$) ()<! (6.#*#4.3(!
1)-$&$H#8+$/#,1$4,+1- +0(#8#.$ImO)V#,10Y,1L/(AN3()+$.)*-.& A$/()n! /,1$8&4*1)!
1.$)<!Q-,.)10$#5!6(&,-$#1()$14*,1,1$1&.1:$10#,),1-,)11(1,)0$2(/,!/,) 6 (&EL-(IMW$: $*-#.,<!
aiikn>!

|

XWNROFA7A FIGFMI="<7@MF?=M
L&)N3(L1-H(*AJO)!, LHESION) (Yot 1(11.)), 6$/(#1=* 10, #+.- I$1)*$/. 2*&4$23 (>
Cl0$80$23(1+$1*$&16(1-#(&$SI$*)H16.$!/, *+0(1-(V*#(1)(%!$10,&,>!D!, @0$1) e/,

bd!















90/0":%3:240"#%0
|

PI1,6,))8#.(1,)0,#5#10,&(1+,1() h!+,),)!, 1-#,1/(.)I0#(6,/.+,1-(0!/,), @0$1)3(  'mT$X,V!
-1$&><!ailan>!
!

YWV, <=?L=CM=M!G=1?=M>9D7GF

L&)!0(/,+'#,)*&-$#! /1 *+1 +$&Y,1-,1/./(1/()! (%N,-.2()! $!),#,+!1 $&6$12%/()! (*!
(6(### 6(+(" #,)*&-$/(1/,!:,1x+,1()! 6.6$-#.6.5.)! .16(+*1)! (*! /,! #$2_,)! -,6./*&$#, )!
1,)0,#$/$) ! mWV',&!,-1$&><laiikn>!

|

D!#,)*&-$/(!,)-8! 0$#-.6*&$#+,1-,1)*N,.-( $()! #.)6()! #,&$6.(15/()! $(' -/@ ?.?(!
6*NS$)! #,$2_ )1 1*16%!)3(! -(-$&+,1-,! 0#,2.);2,.)>! L))$)! 0,=*,1%)! .+0,#:2_,)<!),! +$&!
J*O(#-$/$)<!0(/,+!,2,1-*$&+,1-,1), # 6(##.4./$) O(#! *+! #,-(=* 1 6 #Q#4.6(<! 4, #$&+,1- !
+-(148)1).40&,)! =*,1$1.1- #?2,123(1.1.6.$&<!-$1-(1/(1O(1-(1/,1 2.)-$! -P&.6(<! =*,1/$)!
)% -)1(0,#8$-Z#.5)>10(1,1-$1-(<!)),1#,-(=*,113(10(/,)) #1#,$& A/ (1$1-))1/,1?8%.()!+,) )!
0$#$! $-*$#! ,+1 -.6./)! ))-$%.& AP/()! ,! =*1 $-. 14 #S+! *+$! % ($! +$-*#$230H#.6.$&!
M[(AV*#-1,-1$&><!aiikn>!

|

YWWF;<9CA7M=M

OS$!0#8-.6$<!),I$I-P61.6S!: (#1%,+Y)*6,/.IS<ISIAHSL/ 1+$.(#.5Y$)!. 1- #? 1B(#},
)+ 1, 1%+ O#(%&,+$>! O(,1-$1-(<! $0,)$#! /$! )*$! %$.@$! :#,=*H16.$<! )3(! 0());?,.)!
6(+0&.6%2_,)! 6&%)).:.6%/$)! ,+! /(.)! 4#$1/,)! 4#*0()B! $)! 6(+0&.6$2_,)! &,)! ,! $)!
6(+0&.6%2 ,)!+,1(#,)!'m5$#6,&(!,-1$&><!aiian>!

|

YWHWBMOCA7AM=M!;7CF2=M

C!'1,6%(), 6*-"1,$<! $!1.1:,23(1 1 $!,@0().23(' /(! ,@0$1)(#! )3(! 6(1)./,#$/$)! /,!
6(+0&.6$2_,)1+$.(#,)!11$!, @0$1)3(<!0(.))3(16$)$) !/, 1:$&'$/(10#(6,/.+,1-(!mL4Y(,$1!
-1$&><lai]ln>!

!

CI1,6#(),16*"1,$IP*+$16(+0&.6$23(1)P#.$!,1.1$6,.-8?,&<10(.)1), +DEP (&2, *+$!
$&'$! -P61.6$>1 O(! +(+,1-(1 /$! 6(&(6$23(! /() ,@0$L)(#,)<! (! 1,)6(&$+,1-(11,2,1 ) #!
6*./$/0)(1 1 13(11,2,0))-$#! 1,)6(&S/$! 0,&,! /,! +8! =*$&./$/,>! D! 0#,,16'.+,1-(1 /()!

bg!



+,-.")%*#012&'3.$*04*52$'$62.*;3</#21.*7.,23%8+12.3

*

(@OSL)(#,)!1,2,1) 4 #,$& AB/(! &, 1-$+,1-,<1 ), +0#,1 ),+1 [(#! 1 #,=* #! +(1.-(#S+,1-(!
#A*QSHSITHHSL- 1$19%8$23(<Y, 2,1,)-$#), 2.-$/(10#,-$&'()10,#.4() )>ICI#, 6(13ES2/$!
0(/,1),#2.82,&<10,&(! +,1()! ,+1 0$#-,<!),! (! O#(%&, +$!/,! 1,6#(),! (6(H#,H#! [*#$1-, *+]
0#(-(6(&(1%, +1$7$123/(>!D)!0$6., 1-,)16(+!+$.(#1#.)6(1)3(1$=*,&,)16(+1%$. @ SE=1$/ !
1.6.$&!/,10,&,'mM*--&,!,-1$&><!aiign>!

!

C(11;2,&Y, +$18#,$1/, .0, #O#,)) 3(1(*1:#84.&<I0(/, (6 (H# H*+$1=* Yo SISIV0SHH, HS!
6*-71,$!, < O(#-$1-(<!$!,@0().23(!/(!, @O$1)(#>1L)-$! P1 *+$! 6(+0&.6$23(1 +*.- (1 /(&{#()$
0$#$1(10$6.,1-, > E(#-$1-(<!(1+(L.-(#$+,1-(P,)), 16.$&I0SH#S/ - -$#! )BBB)!/, 1#.)6(,!
$4.#!,+16(1),=*H16.$'m5%$#6,&(!,-!$&><!aiian>!

|

D)!, @0$1)(#,)16*-"1,())3(I6(#0()!,)-#$1'()L.1,#-)!, <I6(+(1=*$&=* #1+$- #.$& 3!
))6,-;2,.)! $! 6(1-$+.1$2_,)! %$6-,#.$51$)! .1:#$! 6&;1.6$)! ,! $! .1:,26(}0#(?$/$)>!C!
1:,23(IPP+$16(+08.6$23(HSHS<I+$)I10(/,!11,6,)).-$#*+$1$1-.%. (- #$0.$I(YH{(IS*+S!
1(?$!.1-,#2,123(16.#Q#4.6$10$#S!#, +(23(1/(1+$-,#.$&!.1:,-$/(>!C1.1:,23(10(/, <! O (#-$1-(<!
&, 2$H $1*+$1:$8'$16(+0&,-$!/$!, @0$1)3(1/$!0,8,>1COZ)1*+$!.1:,23(<! P HSLNB F-BH!
0,&(1+,10)th!+,),)I$1- )1/, *+11(2(10#(-(6(&(!/,), @0$1)3(ImL14Yq,$1!,-1$&><!ai]|n>!

|

C&A*+$)10,))($)I6(H#, +1+$.(#1#.)6(1/,1,),12(&2 #1.1:,23(>1u!(16$)(1/,10$6.,1- )!
B(+!),=*&$)! [, =*, +SH$)! (Y 6(1/.2_)! | #+$-(8&Z4.63)! O#PY,@.)-,1-,)>! C&A*+}
&(6$&.A%2 )<!6(+('A(1$)!0,#.Y (#.::6.0<!-$+%P+!,12(&?,+1+$.)1#.) G PHE, 2.-$/$!
O(#!*+$1-P61.6$!.##,0#,,1);?,&1, 10(#*+3$1$1-.%. (- #30.$!$1-,)!,102) Y (0, #$2#-$23(!
1010#.4+,.#()!).1$.)!/,1),0),1 P! . +0(#-$1-,<!0(.)! P10()); 2,& .1- #? .#! O#,6(6,+,1-,! O$#$!
1@$4*$#1$16$2./%/,1,<1,2,1-+$&+,1- <I-#(6$#!(1, @0$1)(#!,1.1)-$&S$#!*+$! 288, 24! @-
C)! 2.9)! /,! $%(#/$4,1)! ),0845/$)! 0,#+.-+ $! 0#,)#2$23( /()! ,@0$1)(#,)! 13("
6(1-$+.1%/()!m5%$#6,&(!,-1$&><!aiian>! !

di!



90/0":%3:240"#%0
|

YWHWHYOCA7M=M!:=@F2=M

L+16(+0&.6$2_,)1+,1(#,)V,|, @0$1)3(<N3(!, 16(1-#$/)!(", +$-(+$<!(")(#(102)Y
(0,#3-Z#.(<!$!,@0().23(1/$! ?8&2*&$! ! (| $&$#4$+,1-(16.65-#.6.$&>! L)) HHA(+N§3 (!
$0,1$)!.16./,1- ), 113('6(+0#(+,-,+!(1#,)*&-$/(1/$!, @0$1)3('mCV.X()".!,-1$&><!aiign>!

|

DY,)6(&$+,1-(10$#$!1$!6(&(6$23(/(!, @0$1)(#IP1:#,=*,1-,+,1- L. +0(#-$1-,1,10(/,!
) S F4$16(&,23(1,1 &;=*1(16(+(1)$14*,Im' +$-(+$n! (D), #O(Im)(#(n>IL))  $)!
6(+08&.6$2_,)! #$#$+,1-,! 6(+0#(+,-,+! (1 #,)*&-$/(! 1.13&! /$! ,@0$1)3(<! +$)! S)!R,)!
#,=* #,+16 ##4.$>10(16%) (1/(!', +$-(+$<!IP1,2.-$/(10(#!/#,1$4,+1$/,=*$/$>10(16 ) (!/(!
Y#( 0Z2)Y(0,#$-Z#.(<! ,&,! .+0_,! 0*12 ) - #$-2$)! (*! +)+(' $! .1N,23(! /,! *+!
6(#-.6()-,#(./,'&(6$&!$02)!-,#1),!$)),4*#$/(1/$!,)- #.&.1%/ 1 /$!#,6(&'$>1TH,1$4,+102)Y
(0,#$-Z#.(14+$1-./$10,#+.- |, +1/.+.1* #1$1:#,=*H16.$!ImU'$1.+,! - 1$&><!ai]|n>!

|

Cl,@0().23(!/$!?8&?2*&$I13(16(+0#(+,-,1(1),4*.+,1-(/$!, @0$1)3(<!+$) 1$*+,1-$!
(1#.)6(".1:,6.0)(!'m#,=* #!$1-.%.(-,#$0.$n!ImT$X,V<!ailan>!

|

K+$! /$)! 6(+0&.6$2_,)! +,1(#,)! /$! ,@0$1)3(! 6*-"1,$! /. Al #,)0,.-(! $(! $)0,-(!
6*-"1,(<16(+(1$16#.$23(1/,'6.65-#.A,)10$-(&Z4.6$)\,1/,)$4#$/8?,.) mA&] !, -1$&><]gghn>!

|

E,&,!),6$<! O#*#./(1,! )-#$)! O(/,+! $6(+0$1'$#! $! ,@0$1)3(! /$! 0,&,>! L)),)!
L Ax+,101)3(!,2.-$/()! 0,&$! $0&.6$23(! /,! 6#,+,! /#$-$1-,! ! 0,&(! O#,,16'+, 1-(!
0#(4#))).2(1(1,@0$1)(#>I1C)!)-#.$)10(/,+!/,. @$#!+$#69)!:,.$)10,#+$1,1-,)ImU(?2,#13!
$&><!lgghn>!

!

C!,@0$1)3('0(/,! 6#.$#! -$+%P+!6.6$-#.A,)! 4#())$)<! $+0&.$/$)! ! ), +! 4#B2$
:$6-(<! $! ,@0$1)3(! /$! 0,&,! P! #,)0(1)8?,&! O(#! *+$! -,1)3(! ).41.:.6$-.7$! 1$3-8.8,)!
m+,)+(1$02)!1$!4#,+(23(!/(1+$-,#.$&n!,10(/,'&, ?$#!$10#(%&,+$)!/,16.6$-#.362C!6.6$-#.A!
O(/,),! -(#1$#! .1:&$+$-Z#.$! (*1'.0,#-#Z:.68! m? #+,&'$<!)0,))$! ,! 6(+! 0#*#./(n! $0Z)! $!
A-#2,123(1, 14, =x #128#.()1 +,), )L -#$-$+,1-(11.8#.(>15,/./$) 1 0#,?,1-.79)! 6& 8)).6$)!
=*16(+%.1$+! $! $0&.6$23(1/,1 4,&!/,1).&.6(1,<! +$))$4,+! | {! (*1 #(*03$)! 6(+0#)).?$)!
4 #$&+,1-10(/,+16(1-#(&$#! )1, 1x+,1(1.1:&$+$-Z#.(>!5$)!P1.1,2.-82,&! . 4$&4*+$)!
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