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Resumo

Uma disfune<o refere-se ao insucesso de um mecanismo interno de realizamevoa

natural que |lhe era delineado, sendo que uma disfune«o temporomandibular (DTM)
apresenta-se como um fen—meno caracterizado por dores miofaciais, que envolve os
moesculos mastigadores, a regico craniocervical e a regiko da articulase<o
temporomandibular. Por outro lado, um hibito parafuncional Z todo um comportamento
gue n«o tem um prop—sito funcional, contrariamente a comportamentos como a fala,
mastigae<o e deglutis<o.

Dentro dos fatores abrangidos na patogZnese da DTM, o papel dos hibitos parafuncionais
tem sido estudado, sendo que o bruxismo tem sido considerado um importante fator de
associas<o 3 DTMOs. Na articulas<o temporomandibular (ATM), os reflexos deste hibito
est<o intimamente relacionados s mudaneas que ocorrem nos maoesculos, dendo si
reconhecidos como fatores de risco significante para artralgia temporomandibular, e
associados "~ dor miofascial mastigat—ria, podendo tambZm ser responstieisypor
tens<o na regi<«o cervical. A etiologias de ambas as patologias, bemacsu@poss’vel

relae<o ainda n<oest<o totalmente esclarecidas, pelo que s« necesstrios mais estudos
dentro desta temttica.

A import%oncia e o papel do mZdico dentista nas disfunees temporomandibulares
hibitos parafuncionais comeea na procura de um correto diagn—stico individual para cada
paciente, classificando o problema e identificando os sinais e sintAnadmrdagem
terapeutica deve incluir tZcnicas de abordagem multidisciplinar, tendo objativo

comum garantir o controlo da dor e reequil’brio funcional do indiv’duo.

!

Palavras-chave: disfune>es temporomandibulares, hibitos parafuncionais, bruxismo,
articulas<o temporomandibular.
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Desenvolvimento

histologica que € frequentemente utilizada para argumentar que a ATM n@o ¢ capaz de
suportar peso. Enquanto que a cartilagem hialina protege a maioria das articulagdes, a
ATM apresenta as superficies articulares revestidas por fibrocartilagem que proporciona
maior capacidade de resisténcia e reparagdo (Rouviere, 2005; Slavicek, 2002; Zagalo et

al., 2010).

Fossa mandibular

Eminéncia
Articular

articular

Processo
Coronoide

Zona Bilaminar
Incisura

Fig. 1. Diagrama sagital da articulagdo temporomandibular. Adaptado de Murphy, Macbarb, Wong &
Athanasiou (2013).

2.1.2. Capsula Articular

Em redor da articulagdo temporomandibular encontra-se uma céapsula articular fibrosa,
que se estende desde as margens da fossa mandibular, para envolver a cabeca da
mandibula antes de se fundir inferiormente com o peridsteo do processo condilar da
mandibula. Esta capsula ¢ descrita como meio de unido, sendo uma estrutura fina e laxa,
com inser¢do nos contornos das superficies articulares e do disco interarticular. A
inser¢do no contorno do disco interarticular divide a cavidade em dois compartimentos:
superior e inferior. Este disco articular fibroso achatado esta aderido a capsula articular
em quase toda a periferia, exceto na sua margem posterior. Cada um dos compartimentos
da capsula possui sinovial propria que reveste a correspondente por¢do interna da mesma.
Esta capsula ¢ reforcada pelos ligamentos lateral e medial, também existindo ligamentos
a distancia ou acessorios (esfenomandibular, estilomandibular e pterigo-espinhal). E
altamente vascularizada e apresenta uma flexibilidade caracteristica, o que permite a
mobilidade a mobilidade fisiologica da ATM (Schmidseder, 2007; Slavicek, 2002;
Zagalo et al., 2010).
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Habitos Parafincionais e Disfungdes 1Temporomandibulares - A Luz do Conhecimento Atual

Existe uma relagdo direta e indireta da cabeca superior do pterigoide lateral com o disco
articular, desempenhando um papel importante na sua fungao, pelo que o disco ndo deve
ser comparado ao menisco encontrado noutras articulagdes. A teoria aceite € que, em
repouso, as fibras musculares estreitas da cabeca superior do pterigoide lateral mantém
em posi¢ao o disco articular, resistindo as forgas retractivas criadas pelas fibras elasticas
encontradas na lamela superior que liga a regido posterior do disco articular a capsula

articular (Zagalo et al., 2010).

Espinha esfenoidal
(fantasma)

Musculo temporal

Meato auditivo

Cipsula articular
Meato auditivo

Processo
Insergiio da estiloide
capsula articular

Ligamento
lateral
(temporomandibular)

Misculo
plerigoide
medial

Ligamento
estilomandibular

Misculo
masséier Ligamento
esfenomandibular

Fig. 2. Estrutura musculo-esquelética da ATM (vistas lateral ¢ medial). Adaptado de Liu & Steinkeler
(2013).

2.3. Inervacio e Vascularizacio
A sua inervagdo € da responsabilidade do nervo trigémeo (V par craniano), mais
precisamente pelo ramo mandibular. E executada através dos nervos auriculotemporal,

temporal profundo e massetérico (Zagalo et al., 2010).

O nervo trigémeo ¢ constituido por uma raiz sensitiva (grande raiz) e por uma motora
(pequena raiz). A raiz sensitiva origina-se no ganglio trigeminal, ganglio este que se
encontra situado na fosseta do ganglio trigeminal na face antero-superior do rochedo do
temporal. A sua forma assemelha-se a um feijdo, com a sua concavidade virada para cima
e para dentro, onde termina a grande raiz do trigémeo (Zagalo et al., 2010).

Por outro lado, a sua convexidade olha para baixo e para diante, e d4 origem, de dentro
para fora, aos nervos oftalmico (sensitivo), maxilar (sensitivo) e mandibular (misto). Tal
como ja referido anteriormente, o nervo responsavel pela inervacdo da ATM ¢ o

mandibular, que apresenta como ganglio anexo o ganglio 6tico. O nervo mandibular ¢
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'8%6.-()! O$HE<*16.(1$.)! ! O)-*#$.):! HS*$! [ #,-(1 (1 .11.#,-(1 1 <$-(#,)1 0).6(& 4.6()!
<.).(0$-(& 4.6():16(+(10#.16.0$.)!1$4, 1- )=!j*16$IL1/,+$.))$&., 1-$#IF* 1$.1/33(!,D.)-,!
6(1),1)(IC!6,#6$!/$!.1<&*R16.$!F* 1)-)I$4,1- )I-R+=IY7,1D0),- | $&AUT St$*&. 1(! -1
$&=:1UfTdZ=!
!
SHSIS!/)-#.9%%.23(1,1<*123(1/,1-, 1) 3(1$/, F*$/$):1L1 1,6,))8#. (! F*,! (B(HHS! *+10#(6))(!
)),16.$&1/,1$/$0-$23(:1F*, 1), 1-#S-$1/S1H, +(/, 8523 (1/$) 1$#-.6*8$2Q, N O(#-,=IN+ %o (#S!
$I#,+(/,&$23(1 O#(4#,)).AS! || #,4#,)).A$:! +,6$1.6%+,1-, .1/42./$):1),BS! *+1 0#(6))(!
L(#+$&: I F*$1/(1$16$0$6./$/, 1/, 1#,+(/,&$23(1$#-.6*&$#IL!, D6,/./$:!)-$! <*1/, E)ND(/,!
6(1/*2.#1$1()-, ($#-#.- =IN)-$)I1$& #$2Q,)1()-, ($#-#G-.63) 6SHBB) HEBI"5:1$%6#$14, +1
$&- #$2Q )/, I<(H#+S),1-$+$1'(V()16(L)-.-+. 1-,)I$H-. 6*&SH#,)IY L (+,$/$+,1-, BI<()$!- (#1S$E
),14$.)1$6'$-$/$:1,D.)- 1/ +.1%. 231/ |A(&*+, /$1#,4.3(16(1/.&$H#1$!, +.1R 16.$!$#-.6*&$H!
(#1SE),! +,10)! O#(1*16.$/$! ,! (B(##,! )0,))$+,1-(1 /(! 1)6(Z=" "#$-$E),! /1 *+!
#+(,&$+1-( [ 4,1H5-AQ O#)1-! 1$)! $#-.6"8$2Q,)! - +O(H(+$1/.%*&$#,)!
0$-(& 4.68):1 F*,1 O(/,! #,)*&-$H#! [, *+$1 #,/%2 /$! 6$0$6./$/,! $/$0-$-.AS! 1$)! ,)-#4#$)!
$H#-.6*8$#,)! (M$8W4E).6(!,D6,)).A( (*1)*)-,1-$/(1 1,)-$)! ,)-#*-*#$)=I N)-$)! $&-,#$2Q,)!
1,4,1,#$-A$)!-R+1)./(1 6(##,&$6.(1$/$)! 6(+! O)1].)-#%. ()1 .1-#10/(1/.)6( /$!> 5!
), 1/(1.+O(#-$1-, 10SH#SISI6(+0#,, 1)3(/$! -.(&(4.$V/$)17"5I Y 5HH0'W! -1$&=:1UFTVZ=!
|
C8#.()1,)-*1()!)*4,#,+I$I0#,), 1281/, 1*+$1&$6*1$!, 1-#,1$10#8-.6$!,I$! A/R16.$16.,1-G<.6$!
1$10#8-.6$!168G1.6$!/,/(#1#,&$6.(1$/$! C!/.)<*123(1- +O(#(+$1/. %*&S$H#=IN))$) (BJ##R 16
O(/,+1&, ASHISI+I$AHSAS+, 1-(1/$)!/.<.6%&/$/,)!,D.)-, 1- ) I0SHSI ) 1+L/.6(),1- .)-$):11("
1.$41°)-.6(1,1-#$-$+,1-(1/,)-$10$-(&(4.SIYY([(WS$+$!,-1$&=:1UfTdZ=!
|

"KFKHKC=JLRYZE
H)!'8%.-()I0$#$<*16.(1$.)!-R+*+10$0,&Y/,- #+.1$1-,11$)!/.)<*12Q,)V$!>"5:10(.}$!)*$!
- (&(4.$ILI<*1/$+,1-$&+,1-,1$))(6.$/BICIOSHS<*123(11$1&..- HS-*HSI+*1/ SELZB(H-!
$&=:1 UFEWP$*#.-.| -1 $&=:! UEN&E".(#:! 5$2?,--(:! ' M,&G6.(:! UfTUs! 5.14',&&.! - $&=:!
UfTTZ=!!
N)-3(1, 1-#,1)10#.16.0$.)1<$-(#,)!,-. (& 4.6()/$)! 7"5:1'8%.-() 0$#$<*16.(1$.)8.)!6(+(:!
H$14 41 U(*1 $O,#-$#1 ()1 /,1- ) Y/#$1-1 (1.8 ,u(*I C1 1(.-, ZS! +$)6$#! 03)-.&'B)8)-.6%)s!
+(# #1351 &G14*$:188%.()!,19%6(6',6'S)s! (1.6(<$4.$! YH(#1*1'$)u6*-G6*&$)ZS! 6(R(EMH $! +



0123$,4!5'&'6-#73,#'341%!8346-#.9%4!:%+;,&,+'#)32-('&H1>-?1),! @ , #A%7 3+%#$,'BS-'(
|

$O(.$#!(IF*,.D(SI0#,)).(L$#I$I&G 14*$I6(1-#$1()!/, 1-,)!, 1+(#/ Ut (#1(%B,-()16(+(16 %! -
(*! &80.)=! N)-$)! 0#8-.6$)! <(+,1-$+! *+1 $x+ 1-(1 /B! $-.A/$/,! +¥)6*&SH#! )*0,4#! C!
1,6,))8#.SE!"0,#$-.A./$/,1+¥)6*&SHIY >*4%)-(1 -1$&=:1UfTas N (#-(&&,-(!, - $&SIEH P,
-1$&=:1UFEIP$*#.-.| -1$&=:IUBB/&6".(#!,-1$&=:1UfTUZ=!

|
>&A*1)I$*-(#,)1$6#,/.-$+IF*,1)-)1'8%.-()1O(/, +1#, 0#,), 1-S#I *+$I < (#+$!/,18.%, #-$23(!
1$1-,1)3(,+(6.(1$&="H)! A, 1-()! O$#S<*16.(1$.)1#,/+?,+1 (1 <&*D(1)$14*G 1, (| L(#+$&! /(!
- 6.1 +¥)6*&$#:1 (1 F*,1 6$%)$! $6++*&$23(1 /! #,)G/*()! +,-$% &.6()! 1$)! 6LEIELE)!
+)+0!-,6./0=!N)-$!$6*+*&$23(1 AS.!/,), 16/, $#! /(#:1 <$/.4$! 1).1-(+$)!/, 1,)0$)+(=!
7)1+ $)! 0$#$<*12Q,)! 6$)$+! 6(+0#(+,-.+,1-(1 <*16.(1$&! || +(#<(& 4.6(1 /()!
1,1-):10)011-,6./01+(&,)(1).)-+$,)-(+$-(418-.6(1Y >*4*)-(1,-1$&=:1Uf Taz=!

|

L 0HG((,IAISHS! . 1<S16.$1F* 1 (1), #1*+$1(1S/F*.#,1 ) O#.+, #()!'8%.-()! (#S.)!
0$H#$<*16.(15.):1), L/ F*, L (1+$.) 1 <#, F* 1- 1L1(1'8%.-(1/,1)*623(113(1 1*-#.- A$:! )-$1/(!
#,8$6.(13/(16(+),1)$2Q,)!/,16(1<(#-(!,|0#(-,23(=!N)-$)! 0#8-.6$)!0(/,+10, #/*#SHIHC!
SSLNS8-$:16(+(1$! (1.6(<$4.$:10(/, 1/(1-$+%6L+1) #1-#(6$/() 0! (*-#()!'8%.-():1 *+!
ARUF* 1 )-3(1.1-,44$/()! 1(1)*%6(1)6.,1-,1 /(1 .1/ AG/(:1 0,&(1 F*,1)-1 1,+1),+0#,!
0,#6,%,!F*,1(1,D,6*-$!Y H#- 4$IrK* +$#3,):IUFTVZ=

!

"(101()!'8%.-()! 0$#S<*16.(1$.) $1- #.(#+,1-1#,<,#,16.$/()1)3(10#,B*/.6.$.):1 *+$1 A, ?!
F*1.16.-$+! +1,D6,))(! (! +)6*&()! /$! +$)-.4$23(:! (| F*,| 4, #$&+,1-,| & AS | $! <$/.4$!
+¥)6*&$#=IN)-,1,D6,))(!/,! -#$%$&' (1 +*)6*&S$#! AS.| O#(/*2.#1 &,)3(1/$)! <. %HSN&SIH)!
$))(6.$/$! $! 0#(6,))()! . 1<&$+$-"#.()! #,08#$/(#,): F*,| $&- #$! (1 +,-$%(&.)+(L.L&) 4.6(!
+¥)6*&S$#:1 O#(AGSL/(! 1$1()! -,6./%&$#,):) #,)*&-$1/( 10! ).1-(+$)! /(! ! 6$1)$2(!
Y5,&6'".(#!,-1$&=:1UfEH#- 4$IrK* +$#3,):IUFTVZ

!

HI0#.16.0$&1#,)0(1)8A,&10,&$!). 1-(+$-(&(4.$Y/(&H)SI1$!7"5ILI(1,)0$)+(V() ) 6+&()!
I$1+$)-.4823(:1F*,10(/,1), #16$9)$/(10(#1/.)-,1)3(:1+$&(6&*)3(:16 (1-#$23 (1 (1 O(#!<$/.4$!
+¥)6*&$#:! [, A.(1 C! O#,),12$! /! '8%.-()! 0$#$<*16.(1$.):! 1(+,$/$+,1-,! %#D.)+(! !
(1.6(<$4.$!Y5.14" &&.,-1$&=:1UfTTZ=!
N)-*/()1$0(1-$+I0SH#SIS!. +0(#-S16.$!/$1<#, F*R16.$:1/*#$23(1,.1-,1)./$/,1/("8%.-(IF¥,
-+ 1SS, A IS0 18)LY). 1-(+ )V (1.)-i#%. (1#,8$6.(1$L/(E),!  B6(+1$I<$/.4$!
(#14+%)6*&$#:1, +1$/.23(1ICI6(+0#,)) 3(1$#-.6*&$H#! Y 5,&6".(#! -1$&=:1UFTUZ=!

|



8%4%H#C,(C3+%6#S$,

"KFKPEKC=LDE
NO.) /.()1-#$*+8-.6():16(+(!(1.+0$6-(11$!#,4.3(1/$!6$%,29!,10,)6(2(:10(/, +|0#(A(6  $#!
ISLON 1 -*H$) -, 6,101, JAHSA IS, )IASH.BA, ):1-, 1/(16(+(16(1),F*R16.$)!$&-, #$2Q,)!
1$I>"51 1 )-#*5-*4$)1$/BS6, 1-,)=IN)-, I-4$*+$10(/, 1) #16 (1) #$/(*+<$-(#1. 1.6.$/(#1/,!
41/ )-i#9%. (1 -, +O(H(+$L1.%*&S$#:! (*1$5))(6.$/(1 6(+! (1 )#4.+,1-(1 ], F*$/#()! -$#1.()!
YH#- 4$IrK* +$#3,):1UfTVZ=!
!
J3(1,D,+0&(!/,100)GA,)!,0.) 1.0 -#$*+8-.6()1 )1$6./,1- )I/,1$*(+'A,):1  m*+$IA,?!
F*1$1/,)$6,8,#$23(1 #80./$! /(! A,G6*&(1 O#(A(B$S! *+1-.0(! 1,1 .+0$6-(1 6(1',6./(! 6(+(!
m,<,.-(16".6(-,n:!(1/,1$!6$%, 23! LIO#(B,-$/$1%#*)6$+, 1- 1 0$#SI <#, 1-,1, | 088ISI H#- 43!
FIK* +$#3,): IUFTVZ=IN)-, IL I+ O(1, -G SIE 444 11$18..- #$-#5I$)) @ (1 SIF*$/4()!
11 7"5:1 O(HL+! $&A*1) $*-(#,)1 $)), 4*#S+ F* 1 (1/$1(1 -#$*+8-.6(1/,!m,<,.-(16'.6(-, n!
)(&S/S+,1-,1 13(1 /- #+.1$! $&-#$2Q,)! $#-.6*&S$#,)=! N)-,! 0#,))*0()-(! O, )3+4*,! (!
0$6.,1-,1F*10())*.1*+$17"51$0")1(1$6./,1-,:10(/ #.$1$0#, ), L-$#I*+IF*$/#(1.1)..0 (!
O#LE,D.)-,1-,!YH#- 4$!IrK* +$#3,):1UFTVZ=!
|
M(.!A#.<.6$/B! *+$! 6(##,&$23(! , 1-#,! 6. ##4.$)! 0$#S$! ,D(/(1-.$!/,1).)0! Y),+0$6-(
$6./,1-$87! +! B(A,1)! $/°&-()! ! $/(&,)6,1-): 1 ).1$)! 1 ).1-(+$)! /,1 [.)<*123("
- FO(H(+$1/.%*&SH=IN)- 1#,)*&-$/(113(1),!, 16(1-#SAS! &.45/(1CI6 #*#4.$! +1)) )+ $ C!
$%,#-*H#$1/,196(6$! <(#2$/$! O *+! &$#4(10,#G(/(1/,! -, +O(=! N)-$! 6.#6*1)-S16.$! 0(/,1), #!
-, 11 IBI6(+H(1+1<$6-(#1/,1/$1(1-, 6./S&I LB)! )-#*#$)1(1).)- +$I+$)-.4% - #.(IF* ]
VH4,1-S+%L+,+6S) OV, 1-HS*+$-)+ () Y HE-, ABIrK* +$#3 ) IUFTVZ"
|
O*$L/(*+1()1<$-(#,)),-. (& 4.6().16./,11++1-#$*+$:10(/, +()16$-, 4(#.28E&(1, +-#$*+  $!
L4, (UL # () H o+ BH( (KL +SOH(-HS+$=1 v -#S*+$! 1/ #,-(1LI#,0#,),1-$/(1 O(#!
&,)Q,)!(1-.0(!MB".6(-,n=!:#(A6S/(1 0! -#$*+$)!/,10,F* 1$! +(1-$:1++1 + GH(-HS*+$:!
F*$1/(1 L! #,$8.28/( 1, +$1,.#$! #,0,-.- A$:! 6(+(! '8%.-()! 0$#$<*16.(1%.)! Y%#*D.)+(:!
$0,#-$+,1-(1/,1-8#.(:1 ,-6=Z:10(/,1 6(1-#.%* #1 0$#S! (1/,), LA(&A.+,1-(1/, 1 *+$1/.)<*123(!
Y @$HHSHS!,-1$&=IUfTTZ=!
|
|
|



0123$,4!5'&'6-#73,#'341%!8346-#.9%4!:%+;,&,+'#)32-('&H1>-?1),! @ , #A%7 3+%#$,'BS-'(
|

"KFKMMMI<?C=Yd?Al4EA<IC=;A!
HI0().6.(1$+,1-(1/(164#S1.(1)(%#, $!#,4.3(16,#A.6$&! (#.4.13! )1 +(A.+,1-01/$! 63952
B(+(! -$+%6L+! (1, F*.&G%#.(1 /(! 6(#0(:! /,<.1.1/(1 $! 00)-*#$! /(1 1/ AG/*(=! > $#-.6*8$23(!
- FO(H(+$1).9%*&S$H! )-8! [.#,-$+,1-1 #,&$6.(15/$! 6(+! $! #,4.3(! 6,#A.63&! /$!*aR
AH- YoHSRIOH). 1- L (1, 1F+1).)- +$11, *#(+¥)6*&SHIB(+*+ Y >+$1-L$!, - 1$&=:1UfAZ=!
|
7,<.1,B,1$100-*#$!6(+(1$10().23(1 /(! 6(#O(! *+$1(! ,+1#,8$23(1 C)*$! (#.,1-$23(1 1("
)O$2(=V+$10()-*4$! ./, $&ILISF* &S+ F* 1 D.)-, 1%+ F* &G#. (1, 1-#,| SI*-*4#$)1 /]
Y*O(#-,16.14.1/(1 *+$! F*$1-./$/,1 +GL.+$! /1 )<(#2(! 6(+! *+$! +8D.+$! ,<.6.R16.$! /(!
B(HO(=NIA(GA,1$-. A$23(1+*)6*&$#:1), 1/(16(1-#(&$/$10,&(1).)- +$I1 #A( (16, 1-#$&: I (IF*,!
& ASISISB)- )10()-*#5.)=IN)-,)1$B*)- )1 0()-*45.)1#,)*&-$+1/, 1+, +$!/,1+,6$1.)+():!
6(1-#(8$/()I0(HBH#:-$4+&-.)), 1)(#.$.)!$)). +.&$/011().)- +$!1 #A() (16, 1-#$&IY >+$1-L$!
-1$&=:1Uff8@*66.$!r' @$#$/(11$:Uffez=!!
|
1/ L(-S#IF 1SS, (.SY(10,) (V(6#SL.(1Y6, 1-#(/, 1 A#SA.I1$/,21$)), 1-$11$1#,4. 3(1SL-, #. (#!
I$16(&*1$16, #A 638, 11$I1$#-.6*&$23 (- +O(H(+$1/.%6*&$H#=IH!).)- +$! JA1E- 6(10()*.!
*+10$0,81.+0(#-$1-, 11(16(1-#(&(10()-*4#$8: 1151+ [ /SIF* 1$1>"51<$218.452Q,) +8$#,)!

1 &.4%+ 1-$#)! C! #,4.3(! 6,#A.63&=! N)-$)! 6(1,DQ,)! <(#+$+! *+! 6(+0&,D(! <*16.(1$&
1).41$/(! m).)-, +$! 64S1.(E6LHA.6(E+$L,.%*&F=!1 +(/(:! $ 00).23( (#-()-8-.6$! /$!
659,25! L1 *O(H-$/$! O(#! ))-,1 +,651.)+(1 +%)6%8$#! F*, , TA(KA,! +)6*&()! /$! 6$%!
0,)6(2(!,! 6.1-*#$! ,)6$0*&$H#=! H)! 0#.16.0$.)! /.)-i#%.()!/,)-,1).)-,+$:1 F* | A*&$S#+,1-,!
$-.14,+1$10()-*4$1*+$1$:1)3(1$)! 7"50)! Y >+$1-L$! - 1$&=:1Uff s >#,8&$1(: | UFUs @B
rn@$#$/(11$:!Uffez=!!

N)-*/()1#,$8.25/()1$6, #6S/S$1#,8$23(1, 1-#,1$)1$&-,#$2Q,)10() - *#SHESLS!6, #A . 6$&I6(+!
$17"5:16(16&*GHS+IF*,1$10()-*#$V$16$%, 2B104,), 123V, 1$8- #$20Q,)11$16(&* 1316, #A.6$&!
B*1-$+,1-,16(+1$!. 1<&*R16.$1/$I$23(/SI4#SA./$/,10(/,+1$<,-$#1$10().23(/$1/G%*&S$:!
&ASL/(! C! +(.<.6323(1 1) -(/$! $! |)-#*-*#$! +¥)6*&SH#! || &4+ 1-$#! /B! $#- @KB

- +OH(+$L). Y*&SH=I"$+96L+10(/,+()IA #.<.6$HS$!).-*$23(16(1-#8#.$:1(1/, 1 AJ(1$1*+$!
1)<*123(1- +O(H#(+$1/. Y &$H: 1+ $I$&- #$23(115!6(&* 1516, #A.6$810(/, 1) #I$-#. WHGIS'S
+8! (6&*)3(=! N)-,! <,1'+,1(! O(/,! ),#! .&*)-#$/(! 0,&$! &.4$23(! /(! ).)-+$! +i)6*&(E
NF*&L-6(! ), 1/(1 F*,1 $! 1)#4$1.2$23(1 1,1 *+$! <#$23(! /(! BHO(! .+0&.63! *+$!
#,(#4$1.2$23(1 1,1 -(I$)! $)! (*-#$)! 0$#-):1 $/+.-. 1/(1 *+$! $23(! 6(+0,1)$-#.$=! v+§!
)*6,))3(1/,1-,1)Q,)!$))(6.$/$)! L(*-#$)! 6%/,.9)! +*)6*&$#,)!)3(1/$'#,)0(1) $%.&./1$/!/,!



8%4%H#C,(C3+%6#S$,

“+$1 - 1)3(1.1.6.$&! 1*+$! )1 6$/,.$! +%)6*&$#! Y>#,&&$1(:! UffP$*#.-.1 -1 $&=:! URTV
5.14' &&.,-1$&=Uf8I-#.1.!,-1$&=:1Uffeslo.,).14 #:15$& [, #:IN14&*1/:rloz1+$1:UffeZz=1
!

>&A4*1)1$*-(#,)!,)6&$#,6,+IF* 1- 1/(1()!+i)6*&()/$!+$)-.4$23(1$23(!).+*&- S1,$!$()//$!
6,#A.63&:!'$A, 1/(1*+!/,),F*.&G%#.(1,1-#,!,&,)! #816$*)$#! <(#2$)#,-#*) AR %*&SF:!
('F*,! #8!$&- #$#!(1),*10().6.(15+,1-(1/,'#,0(*) (:! & ASL/(!C!".0,#%-. A./$/,! +*)6*&SB#=!
N)-*/OV,+(1)-#$#S+!F*,1$!16$%,25!0())*.!I-,1/R16.$!,+!<.6$#!.16&. 15/$!, ufV$/$10$#S!
('&S$/(1/$!>"5IF*,1),1,16(1-#3! ) (<#,1/( (1 0#(6,)) M (&HO (' Y>+$1-LS$! -1 $&=:! Uffrs!
>#,&&$1(:IUFFUZ=!

!

>6,.-$E),! F*,' )1 ,&AS/()! 1GA,)!/,!-,1)3(1 +*)6*&$#! ,+! $))(6.$23(! 6(+! ()! '8%.- ()!
0$#$<*16.(15.)! O(/,+! - #! [.<#,1-)! 6(1),F*R16.$):! -$.)! 6(+(! +.6#(-#$*+$)! /$)!
$#-.6*&$2Q,)!,!1+i)6*&():1$*+,1-(1/()'1GA,)!/,1$4,1- ). 1<&$+$- #.()! 1$)16.6*&$2Q,)! !
),1).%.&.2$23(1/$)!A.$)!/(&#()$)=!N)-$)!.+0&.6$2Q,)!0(/,+' & AS#!BERL,)! 0()-*#$.)!
13!6(&*1$!6,#A.63&!Yt$#.%,!,-1$&<sBUAT' &&.!,-1$&=:IUfTTZ=!

|

H)!+1)6*&()!1/(10,)6(2(")3(!,D-#,+$+,1-,1.+0(#-$1-,)10$#$!$!+$1*- 123(Y/(,F*. &GC%#.(!
1$16$%, 28!, 1/$1+*)6*&$-*#$1/(1).)-,+$! )-(+$-(418-.6(:10,&(! F*,1$1+(/.<.6 $23(1 1*+$!
1)-$)!,)-#*-*4$)1 0(/,) & ASH! $! $&-#$2Q,)! ,+! -(/(! (! 6(+0&,D(=!)-(1 0(/,! & A$H# $+!
1,),F*.&G%#.(10()-*#$&:113(1$0,1$)! 1$)! 05#-,)1#,<,#./$):1+$)1-$+06L +1 1$)! (45D, )!
+)6*&$#,)/(16(HO(1Y >#,&&$1(:IUFfUSII-#.1.1,-1$&=:1UffeZ=!

|
N)-*/()1Y>+$1-L$!,-1$&=:1UffAsI @*66.$Ir @$#$/(11$:1UffeZ!/,+(1)-#$#$+IF*,10$6.,1-,)!
6(+17"5!504,),1-$+1+$.(#,)19&-,#$2Q,)!11(16,1-#(1/,\4#SA./$/ /(16 (#0(:!,D.%.1/("*+$ !
00).23(! <#(1-$&! ,D6,)).A$+,1-,! $A$12$/$=! 7,1 ,1-#,1 $)! [.<,#,1- )| $&- HFTD)y#$.)!
,D.)-,1-):1 $ +$)! <#,F*1-+1-! 16(1-#$/$! +! O#-$/(#,) /' 1.)-i#%.()!

- FOH(+$1/.9%*&$#,)! LI $! ".0,#&(#/(),=! N)-$! ,)-8! $))(6.$/$! $(! ,16%#-$+,1-( /$!
+%)6*&$-*#$!,D-,1)(#3!/$'#,4.3(16,#A.6$&!,1/(1+)6*&(!,)-,#1(6&,./(+3$)-"./,(:! 0,&('F*,!
<$216(+IF*,1,D.)-$1%+1/)&(6%+,1-(1$1- 1. (#1/$16$%, 2$: (| F* | A$.!/.+.1* #1 (16+0(1/$!
A)3(IY>+$1-LS!,-1$&=:1UffAs! @*66.$Ir @ $#S/(11$: Bifshe 96, ! -1$&=:1UfT_Z=!
HLLLAGH(!,+1#,)0()-$!$!,)-$I/.+%.23(1AS.16(+0, 1) $HI6 (+1*+1$*+ 1-(I/SI6*#AS -*#$!
6,#A.65&:!/,I<(#+$!$!-, 1-$#!1+,&' (#$#! (1),*165+0(!/,) A)3(=!"$+%L+1*+$10()H! +3.)!
$1- #.(# /9! 6$%,2$! A$.! . 1<&*,16.$# $! 0().23(1 /(1 6,1-#(1/,! AH#SA.$/,:) F* 1 6(1<.#4$! $
6(##,8$23(1 ,D.)-,1-,! , 1-#,1 0()-*#$! 6(HOHS&! ! 7"5=! 7(1 +)+(1 +(/(:! $)! $&- #$D,)!

! Ut



0123$,4!5'&'6-#73,#'341%!8346-#.9%4!:%+;,&,+'#)32-('&H1>-?1),! @ , #A%7 3+%#$,'BS-'(
|

00)-*#$.)! O(/,+! (#.4.1$#! 1.)-i#%.()! -, +O((+$1/.%*&$#,):! $&- #$L/(1 $! (#.,1-$23(1 /$!
6$%,28!,:1 1$-*#$&+,1-,:1/$1 +$SLIGU*&S=I\1i+ #()! ,)-*/()))*4,#,+1 F*,I$)1 7"510(/, +!
)-$H#1$))(6.5/$)! $1 *+$1 00451 /,1 6$%, 25! 0SHS! B! <#, 1-,:1'SA, 1/(1 #,8$-(14,8 (#.3)!
).41.<.6$-.A$)! 15! /(#! ! $% #-*#$! /$! %(6$! $0°)! .+08&,+,1-$23(! /! D, #6G6.HEE))!
Y>+$1-L$!,-1$&=1UFf"s|@*66.$!r! @SH#S/(11$: 4kI%8.%,!,-1$&=:1UfT_Z=!

|

HIS*+, 1-(1/$! $-. A LSS/, +¥)6*8SH#! -$+%6L+10(/, $&- #$#! (10().6.(15+, 1-(1/()! (+%6#()=!
N)-,1/,)1.A,&$+,1-(10(/,1) #1$0#,), 1-$/(1$-H#SAL) !/, 1 0#(-#*)3(1 (1,8, A$23(1/()! (+%6#() !
10 +)+( &$I(1 /B! >"5! $<,-$/$=! N)-,! ,A,1-(1)*6,/,E),:1 O()! $! .04#$-AJS/, /()
+H)6*&()/$I+$)-. 4523 (1&, AS+IC!.0,H#$- A IS/ /$1+¥)6*8$-+H$I6 #A.6$& U+ 1$1/(1$!
6(1-#$23(1/()1+0)6*&()!F*,1,D,6%-$+!$!,&,A$23(!, 1 0#(-#)3(1/()! (+%6#()=! Y>+$1-L$L-!
$&=:1UffAZ=I!

!

7,A1(1$1)-$IG1- +$1#,8$23(!, 1-#,17"50)!, I$&- #$2Q,)!10()-*#$.):18¥.16.0$.)I1$&- #$2Q,)!
16(1-#$/$)! ,+! 0$6.,1-)! OF-$/(#,)! 1,)-$! 0$-(&(4.$! ,16(1-#S$+E),! $0#,),1-$/$) 1(!
Fr$#(TIY>+$1-L$! -1$&=:1UffAZ=!

!

> USI13(1<(HS+#,$&.28/()1+%.-()1,)-*/01) (%6#,1$10#, AS&R 16.$!/,1 751 1$1) *$1#,8$23(!
B(+! $&-,#$2Q,)1 00-*#85.)!,| 1GA, ) /,1$1)../$/,1 u(*1/,04,))3(1 0,&(! F*,I LI . +0,#$-.A(!
$00)-$#11(1,)-*/(1,)-$!-,+8-.6$=IN)-$!1,6,))./$/,|0#,1/,E) 1 1(1.1-*-(1/, 1./, 1-.<.6$#!$!
O#,AS&R16.$!/,)-,11.)-i#%. (| O$HS! <, -*$#! (16(##,-(1/.$41°)-.6(/,)-$10$-(&(4.$! K -$!
+*-OL1LAGH():), L0 A,2,)11,)6(1',6./8! 0$#S! +*.- ()1 O(#-$/(#,)! Y5.14' &&.! -]
$&=:1UfTTZ=!

!

O*$/#(1 T=1 @ (+0$#$23(1/,100)-*#$1 1(1. 1/ AG/*(1)3(!, 16+ 7.)<*1 231" +O(#(+$1/.%*&S$#=b/$0-$/(!/,!
>+$1-L$:1j(AS,):! @$+0(&(14(1N7, In$##() Y UFiAZ

: 0-+#$1./,$8&! >&-#$23(10()-*#$&!Y7"52
1).23(1/$16$%, 2$! ’0'6'(1$2;!Al.§§:!1'#(” 3 >1-’#-4(:f$i(?/6$:/1’!-#(!/,!
P(#/(),!6,#A.63&! M.).(& 4.6$!Yal$!d!6+Z! >+ 1-$/$!
JA&S+,1-(1,! H+%#()!1.A,&$/()! 7,)1.A,&%+,1-(V()! (+%#() !
(+%#()!




8%4%H#C,(C3+%6#S$,

"KFKHBE<EC?AI4A;PEAAEP;=;AI?12[B;<EA!>?10;>=I>=IAEP;P>=>?1=<|.=M
H)! $)0,-()! 0).6())(6.%.)! 6,#6%5+!).1-(+$)! 13(! 0).6°-.6():! -$.)!' 6(+(! <$/.4%:!.1)"1.$:!
H#.-3%.&./%/,! | F*,.D$)!)(+8-.68)! . 1A*&A$#+,1-,1/.$41()-.65/$):!,! 6(+0Q! #+! 4#*0(!
1V -#$1)-(#1()! +,1-$.)! 6(+*1)=! 7,! <(#+$! 4,#$&:! $)! +(/.<.6$2Q,)! 6$*)$/$)! 0,&()
1.)-i#%.()! -, +O(#(+$1/.%*&$#,)1 O(/, +! .1- #6 1, #1 1$)! $- A I$/ ) /| AJS F*(-.1.$1$! !
)(6.$&! /(1 0$6.,1-,:1 -, /(1 *+! <,.-(1 1,48-.A(1 1$1)$i/,! <G).6$! ! ,+(6.(1$&! /(! +,)+(!
Y>*4%)-(1,-1$&=:1Uf @ $1$&,)!,- ! $&=: P §*#.- .| -1$&=:1UfTVZ=!!
|
>)! 6(1/.2Q,)! 0).6(& 4.6%)! 0(/,+! 0#.16.0.$#! ".0,#$-.A./$/,! +¥)6*&$t:! ),4*.1/(B),!
$&-,#$20Q,)! %.(+,6S1.6$):1 #,)*&-$L/(!1 ,+! /(#=! "$+%L+! O(/,+! 6#.$#! /,),F*.&G%#.(! /()
1,#(-#$1)+.)) #,)),#(-(1.1$!,16$-,6(&S+.1$): | (1F*,L #81.1/*2 #1$)/(#="; $#$! $&L)) (:!
1(#11$1,4.3(1-, +O(#(+$1/.%*&$HI0(/ #!) #1*+$1+$1.<,)-$23(1<G).63V/, I-#$1)-(#1(1+, RS
6(+*+=! J,1/(! ()! .1/.AG/*()! O(#-$/(#,)! /,! 75! $1).00)! ,! 0,#<,66.(1.)-$):! -R+!
-, 1/R16.$! ,+! ,DO#,))$#! $! )*$! $1).,/$/,! $-#SAL)! /,!1).1-(+$)! <G).6():! O(&F*,! 1,)-,)!
0$6.,1-,):1<#t*)-#$23(:1$0#,,1)3(:!+,/(1," (- &.1$/,)3(1), 1-.+,1-O)16(+*1) 1Y >*4*)  -(1,-!
$&=:1UfTaz=!
!
N)-8!/,)6#.-(1 15! &.- #$-*#S! F*,1 )1$)0,-()!,+(6.(1$.)!,D,#6,+!*+10$0,&! +0(#-$1-,1 1$!
(&4 A&*23(1()).1-(+$)$)17"50): 16 (&$Y6 (#$1/(1L()*#4.+,1-(1(*10,#0,-*$23(!
1(11.)-i#%. (1 S-#SAL (1 $*+,1-(1/S! $-. AJS/ 1 +%)6*&S$#! -, 1)3(1/()! +)6* &)/ <$6,!
Y>*4*)-(1,-1$&=:1UfTas!M,##, #$! -1 $&=stPf. 1 (!,-1$&=:1UfTdZ=!
H)I<$-(#,)16(+0(#-$+,1-$.)1,<.1,+I$I$-.-*/,1/(10$6.,1-,:1, 1IF*$1-(1)1<$-(#,)! 6(41.-.A()!
1<&*,16.$+1$1#,)00)-$/(1. 1/ AG/*(ICY (#=13.+*&-$1,$+,1-,:1$!-,1)3(!, +(6.(1$&V+.- !
$.1/$:1.1.6.$#1 (*1$A#SASH! (1'8%.-(1/,1$0,#-$+,1-(1/,1-8#.(=!1; (#!)-,1#$6.(6 G DI()!
$)). 1$&$+!F*,1$I$1)./$/,L u(*1/,0#,))3(1& AS+IS(1$*+,1-(1/()!). 1-(+$)!,  1+(/.<.6$+!
$10,#6,23(ICY(#!IY>*4%)-(1,-1$&=:1UfTas!M ##, #3!,- | $&st 838l (!,-1$&=:1UfTdZ=!
|
>)I$&- #$2Q,)!,+(6.(15.)! S(10#(+(A #,+1$10,#0,-*$23(1/(1). 1-(+SU(&HO (-, 1/, + 1!
6(L/*2 #1$(1$0,4#-$+,1-(1/,1-84.(1<#,F*,1-,:1 C16(1-#$23(1/()! +1)6*&()! +$)-.4$/(#,):!, !
O#(+(A#!/$10)!-,6./$.)1 $()! 6(+0(1,1-)1/(1).)-,+$! )-(+$-(418-.6(: (| F*1 & A$!  C!
6#.$23(!/,1*+16.6&('A.6.() (I/,//(HEAS&YRAM'Y M #, #3!,-1$&=:1UffeZ=!
M(#$+#,$&.2%/()! +i&-.0&()! ,)-*/()!,+!/.A#)$)! 0(0*&$2Q,): F*,| A./,16.$#$+F*,1 ()!
'8%.-()! OB#$<*16.(1$.)! O(/,+! ), #! S4#SAS/():! (*! +,)+(1/,),16$/,$/()! 0,&(1  4$&%44



0123$,4!5'&'6-#73,#'341%!8346-#.9%4!:%+;,&,+'#)32-('&H1>-?1),! @ , #A%7 3+%#$,'BS-'(
|

+(6.(1$&=">)).+),1/(:'<$-(#,)10).6())(6.$.)!Y$1).,/$/,:! 4$&%44*!/,0#,))3(Z!,D,#6,+!
*+$1$23(1.+0(#-$1-,115!10$-(4,1.$/$!7"5!Y5.14" &&.!,-1$&=:1UfTTZ=!

!

- )L -IS&=IYUST Zal, <, +IF* 41 )% (IF*$&.-$- A1, +(1)-#(*1(#,6(1',6.+,1-(10(#!
0$#-,1 /()! +L/.6()! /,1-.)-9):! F*,! ()! <$-(#,)! 0).6(& 4.6()! -R+! *+! 4#$1/,! 0,)(! 1(!

1), 1A(&A.+,1-(1,1+$1*-,123(1/$!/(#!#,8&$6.(1$/$! C! 7"5=!5,16.(1$+:! $.1/$:1 F*,1 ()!
+)+ON,1),1-,+L.1/ F*$/$+,1- 1 F*.0$/() 1 0$#$I#, 4*&S$H#1 ))$16(1/.23(1Y;,-,  #)!,-1$&=:!
UfT_Z=!

!

J,4%1/(15.14' &&.),-1$&=IYUFTTZ:1(14L1 #(1<,+.1. 1(#,04,), 1-$'$1+S$. (1.3, 1-#(1/ ) V$/()!
/,1)-$/(10).6(& 4.6(!/,'$1).,/$/,!(*1/,0#,))3(=!N)-$!#,&$23(10(/,!/, A HE),!  $(!<$6-(!/,!
P)I+*& #)I/+.- #,+1+3)1ON).1-(+9)!/,0#,)).A():! 6 (+0$#S5-. A$+,1-!1$  ()!'(+,2):!,!
0(#1$0#,), 1-$#, +1*+1+$.(#1G1/.6,!/,1/(,12$)!10).6())(+8-.6$)!Y5.14" &&.! -1$&=:1UfTT Z=!
|

ND.)-,*+$!$))(6.$23(1).41.<.6$-. A$!, 1-#,1$10#,),12$!/,17"51,1011@.,.)/,1$1).,/$/,1(*!
1,0#,))3(=Iv+L.1L AGH()*%+,-. /(1S +!/ - #+.15/(11GA,&!/,!  4$&YE410()).%.&./F/,!
111), LA(&A #! '8%.-()! 0$#$<*16.(1$.)! ,! -,1)3(! +¥)6*&S$#:! F*,1 0(/,! /,),16$/,$#! 1(!
1),1A(&A.+,1-(1/,1 $&4*+!-.0(1/,!.)-i#%.(! -, +O(#(+$1/.%*&$#=!7)-,! +(/(:!'8%.-()!
O$HS<*16.(1$.) F* 1 $*+,1- +1$1-,1)3(1+%)6*&$#:! 1 $&- #$2Q,)1/(1,)-$/(! ,+(6.(1$&")3(!
A1.6%/(#,) 1,1 O#,),128! /,1 ).1-(+$-(&(4.$! /(&H(S! 13! +$1/G%*&S! ,+! 0,))($)! F*,!
00)*$+! $&4*+! -.0(! /,! 1.)-i#%.(! -,+O(#(+$1/.%*&$#=! N)-,! <$6-(! O(/,! & ASHEL()! $!
6(1)./ #$HSISL). /$/, 1 u(*!/,0#,))3(16(+(1<$-(#,)!,-.(& 4.6(!/,!  7"5! Y@$1$&,)!,-1$&=:!
UfTdsb.14',&&.!,-1$&=:IUf§IB*&.1(!,-1$&=:1UfTdZ=!!

!

J A1) 1 5$H-.1)11),%)16(&$Y6(#$/(#,)Y UHAZ: IbU:A{1/$)10,)) ($)!F*,I-. 1'$+!
1,6,))./$/,11,1-#$-$+,1-(10$#S$! 7"51 +()-#$#S$+! )-$#1) (%! 4$8%446.(1$&=v+ 1GA &!
&,AS$/(1,1-,1)3(10(/,!1,),16%/,$#! $(1$0,#-(1/,1-8#.(16(1)-$1-,:!1$<,-$1/(!$!6.#6*& $23(!
13! +%)6*&$-*#P! &(6$&=! N)-$! ).-*$23(! AS.! +(/.<.6%#! $)! -#(63)! ." 1L BF) +UHS1P)!
6,&*&$#,):1(1F*,1& AB!$!*+$!1$6*+*&$23(!/,86./()!0.#iA.6(!,'&86-.6(:! 6 ((01#BOSHS! (!
)-GH&((O)#,6,-(# )N I(#="IN)-)! <$-(#,)!' O(/,+! 65*)B#! .0, #5-. A./1$/,! +*)6  *&$#! !
1),1A&A# '8%.-()! 0$#$<*16.(1$.):! &A$L/(I $! +.6#(-#$*+$)! /B! $#-.6*€$23(!
- +OH(+$1/.%*&$H!,1&,)Q,)1+*)6*&$H#, ) Y5$#-.1):1 Uffds!5.14", &&.! -1$&=:1UfT T ($*&
-1$&=:1UfTdZ=!



8%4%H#C,(C3+%6#S$,

>1/(#16# 1.6$! (#.4.1$/$!0,8$! 7"5! #,8$6.(1$/$! $(1,)-$/(10).6(& 4.6(1/()! .1/ AG/*():!
$0#,), 1-$1+$14#$1/,1. 1<&*R16.$! 1(16(+0(#-$+,1-(1)(6.$&),1- +1*+14#$1/,! +0$61$!
F*$&./$/, 1/, 1A ISV IO(H-$/(#,)I$10$-(&(4.$=17.)-.1-01,)-+/0 1+, 16.(L$+IF* k4§ /$)!
0#.16.03.)! 63%)$)! /$! /(# 64 1.6$! <$6.$&! ,)-8! #,8$6.(1$/8SRH44(6.(1$&=! >! /(#!
OH(+(A,1*+! & AS/(1 4#S*1/ 16(+0#(+,-+,1-(1<G).6(, | +,1-$&:1 6(+1#,<&,D(! 1,4$-.A(!
)(%6#,1 B F*$&./$/, 111 AISH( . 1LAGH( Yh(#-(&&,-(1 -1 $&=1UFTVS! 7,1p().} -1 $&=:! BIf TA
M, ##, #$) -1$&=1Uff*&. 1(!,-1$&=:1UfTdZ=!!

|

i$! 10)$)(6.,/8/,:1()1. 1/ AGH()!,)-3(16(1)-$1-,+,1-, 15! 1- #S4HB(+IH+IFX(-L.$ 1!
6(+0&,D(! 6$##,4%/(11,1).-$2Q,)! F*,1 ()1 1)$<.$+=! HI #.-+(! <#,1L-.6(! /$)! +*/$12$)
)(6.(,6(1 +.6$)!,1 6*&-*#$.)1,| (1SASL12(!-,61(& 4.6(1-R+A.L/(S!/.-$#H $(1) #F+$1(:!
6(1)-$1-,)! 0#(6,))()! /,! #,$/$0-$2Q,)! 0).6(<.).(& 4.6%)=!},)-$)! ).-*$2Q):! ()! )*B,.-()!
DO0,#.,16.5+1.+,1)$)1),1)$2Q,):IF*,10(/, +1AS#.$#1/, )/, 1*+1) +08&,)1/,)6(1<(#-(!  $I*+$!
1-,1)$1$140)-. $:1$6$%SL/(I0(FH,)*&-$#1Y/,0,1/, 1/(U$SY).-*$23(,V,16$/$). 1/ AG/*(Z!1*+!
+(A.+,1-(16G6&.6(1/,10#,))Q,)! 1(1$+%.,1-,1)(6.$&! Y5$6'$/(:IUffVZ=!

|

V+$!/$)! 6$HS6- #G)-.6$)!6,1-#$5.) /B $-*$&./$/,| LI $1 $6,& #SABA(-./.$1(:1), L/(1*+!
<$-(#1)-#,))$1-,1 OSHS!I S A/ /()1 . 1LAGH():10(/,1/(1)- 1/ )A.$# (1. 1L AGI*(/$)!)*$)!
$-AJ$).8#.5):11,), 168/, $1/(1.A#) () 0#(%&,+$)10,))($.) Y +/$12$)I1<#,F* 1-,) 11(!
)-$/(1 ], +(#,DB,))(! -, 61(& 4.6(:! O#(%8&,+$)! <$+.&.$#,):11)$A,12$)! 1(! &(6$E,!
H%B& (1 $&- #$2Q,)1 18! 6(1/.23(1 /1 A S+ /() <H¥)-#$2Q,):1 , 1-#,) (-#)Z! Y5$6'$/(:!
uffvz=!

I

>)).-*$2Q,)16(+0#,, 11./$)16(+(16(1<&.-*()$), U(*IF*, J0#(A(6S+! ASEIM+(/(16(+(!
6$/$!. 1/ AGH(1$)!, 1<#,1-$:1/,0,1/,+1/,1<$-(#,)16(1)-.-*6.(1$.)L VO, 6*#) 1, 4%(H!
63/510,))($=!>1#,).)-R16.$! ,+(6.(1$&: (1 <(#+$!/,| & I$# 6(+*+$1).-*$23(1/14$89644
1.0).16#8-.6$:1/,0,1/, /(I AS&EH F*,1(1.1/.AG/*(1&,1/8, L) 1#,6%#)()!,+(6.(1$.):!
+,1-$.):1<G).6():1)(6.$.)! ! 6*&-*#%$.)1 [.)O(LGA,.)! 1*+1 /- #+.1$/(1 -, +0( .1/, AS*$&! !
')-#.6(1Y5$6'$/(:IUffVZ=!

SHBIS&LHI)) (1, +16$)()1, 1. 1L AGHOI0#-$/(#,)1,17"5:1<( 1 +(1)-#SI(IF*1$! [
LI (14+$.)! +0(#-$1-,1 0%, /.-(# /! F*$&./$/,1 /| AISI#,8$6.(1$/$! C1$i/, | (#$&=! @ (+(3!
FrS&F* #I(*-#(1<$-(#1 A E), N$&., 1-S#IF* (1. +0$6-(VSY (#11$!7"511$IF*$&./$/, 1 | AS!
11$&AL+!.<#,1 (1 1GA &1 1L AIFS&=!;(#1)),1+(-. A (1 0&$1,$+,1-(1/$)!,)-HSL$)!/,!
H$-$+,1-(1/, A, +1),+0#,1) #ISI1GA &1/ A F$&IY @$1$&,)!,-1$&=:1UfTdZ=

! Vi



0123$,4!5'&'6-#73,#'341%!8346-#.9%4!:%+;,&,+'#)32-('&H1>-?1),! @ , #A%7 3+%#$,'BS-'(
|

"KFKE=<EC?A!5;A;E\=<EM®@Q;PEA
I3 AH0N ) <$-(#,)1<.).(0$-(& 4.6()! F*,!, 16(1-#$+()/,)6#.-()! 13! &.- #$-*HSN)-,)!
O(/,+1), #1$4#+0$/()!,+K!

$Z IM$-(#,)! ).)-L+.60):! 6(+(! L! (! 63)(! /$)! /(,129)! /,4,1,#$-.A$):! ,1/°6#.1$):!
+,-$96°&.6$):1.1<,6.0$):11,(0&8).6$):1 1, *#(& 4.63):| A$)6*&$#,)! 1 #,*+$-(8)416
"$+YL+1/)-i#%. ()1 $*-(+*1,)1, 1 1%-#.6.(1$.)10(/,+!. 1<&*, 16.$#! (1 +,-$%(&.)+(!
I$1<.%H#(6%H#-.854,+10(/, 1/(1$<,-$#!$! 6$0$6./$/,| $/$0-$-. AB! /$! >"5! Y @ $H##SH#S! -!
$&=:1UFTfsI"$1$[$!,-1$&=:IUffdZ=I!

YOZMS-(#, ) (#+(1$.):IF* 10(/,+1- #1141 <, -(1+$#6$1-, 1 1S, +(/,&$23(/(1611/.&(!
+$1/.9%+&$#=1,)-)! 6$)():1 011.)-#%.0) 1, 4,1, #$- A() $H#-.6*&$#,)1 O(/,+1),#! (!
#)4&-$1(1,1*+$1/(,12$1).)-L+.63Y @SHHSHS) -1$&=:1UFTTSI"$1$[$!,-1$&=:1UffdZ=!!

62 M$-(#,)1&(6%.):1/,1-#(1/,&,)!,D,+0&()16(+(1$!$&- #$23(11$!A.)6()./$/,  ({&F*.I(!

). 1(A.$&:! (1 $*+,1-(1/$! O#,))3(! . 1-HSESH-. 6*&SHBEIBMD.I$- A, 1-#,! (*-#()!
Y @$HHSHS! -1$8=IUTTsI"$1$[$!,-1$&=:1UffdZ=!!

170 M$-(#,)14,1L-.6():1(1/,10(/,+()V/,)6%#,A #$I0#,), 1281, '$0& -.0()!$)) (6.$/0!C !
),1).%.&.//,(&H(SY @SHHSHS!, -1$&=IUTTsI"$1$[$!,-1$&=:1UffdZ=!
|

"KFKcKH#$%?EC;=I>E!1;PME!(;P;EAE!?!.E>?ME!>?!->=\<=YZE!e!OEC
S1&AA(/)1$10):1 -+ 'SAL( LA D) -, (#.9) <FHHESI$) F* 1. 1<&* 16.$+! $1#,&$20
L-#,1$1 (), ISIS- AJS 14 6*&$H#:1), 1/(IF*,1$)10#.16.0$.)) 3(1$!-, (#.$1/(166&(1A.6.0)(!,!
(1+(/,&(1/,1$/$0-$23(ICH(#IY;, B[:I5*H#SW:IrK #72.1$:1Uffd Z=!
|

>I-, (#.31(16.6&(1A.6.()(1)*4,#, " +1<$-(#1.1.6.$&I Y SL(#+$&./$/, | 1! )-#*-* KA+, 1-(:!

N)-$".0,#$-.A./$/,:10(#)*$I A, 2:10#(/*21 ) 0$)+(! (*1<$/.4$!,:16(1),F*,1-,+,1-,:1/(#!!
1)<*123(:! (! F*,! 0#(0$4$! $)).+! (! 6.6&(=! N)-$! -,(#.$:! 00)).A&+,1-1 /,A(! C! )*$!
).+0&.6./8/,:! -(#1(*E), ! $! %3$),! /,! +*.-)! )-#$-L4.5)! /,! +$1.0*&$23(:! F*,! O#(6*#S+!
40,041 ))),17*00-(16.6&(1A.6.0)( 1*+$! A$#.,/$/,11,16(1/.2Q,)1 1 [(# Y. $4#$+$!  TZ!
Y;,6[!,-1$&=:1UffdZ=

!

(10 &SIC (1 +(,&(1, $I$0-$23(1 /$! /(#! 0#(0Q,! F*,1 $1 /(#! 13(! -,+! .1G6.(! 1$!
'0,#$-.A/$/, 1+*)6*&$H#:1+$)1). +11 (*-#$)16$*)$)=IND0&.6$!$. 1/$IF*,: 1A $16 46+(- (#,)!

), 4+,1-$# )1 /(1 -#(16(! ,16,<8&.6(! (*1 /B! +,/&$! )0.1'$&:! $! /(#! & A$! $! $&- #$IQ$!



Desenvolvimento

atividade muscular. Estas alteragdes vao limitar o movimento e proteger o sistema
esquelético de outras lesdes e, logo, diminuir o dano. Este modelo refere que, para
qualquer movimento, os musculos agonistas (principais responsaveis pelo movimento)
diminuem a atividade e os musculos antagonistas (aqueles que resistem ao movimento)
aumentam a sua atividade. Estas mudangas tém o efeito de tornar os movimentos mais
lentos e menores, de forma a reduzir a probabilidade de agravar a lesdo, coadjuvando na
cura. E considerada a explicacdo mais adequada da relagio entre dor e atividade muscular,
apesar de provocar muito debate na literatura sobre esta relagdo (diagrama 2) (Peck et al,

2008).

Fator(es)
etiologico(s) Dor
Hiperatividade
Disfungio muscular
Espasmo e
fadiga
Diagrama 1. Teoria do ciclo vicioso esquematizado
Caracteristicas e , Organizagdes sensitivo-

motoras complexas e
4y | exclusivas de sistemas
motores

de dor Gnicas e
multidimensionais

Nova estratégia de
recrutamento  de unidades
motoras otimizadas

o

Resposta do
motor exclusivo

/N(:Iégicu

Minimizagio da dor,
manutengio da
homeostasia

Fonte de atividade
nociceptiva

Desenvolvimento
de nova dor

Diagrama 2. Componentes basicos do Modelo Integrado de Adaptagdo a Dor IPAM): o efeito da dor na
atividade motora depende da interaglo das caracteristicas bioldgicas ¢ psicossociais da dor com o sistema

sensitivo-motor de cada individuo. Adaptado de Peck, Murray & Gerzina. (2008).
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"KFKfPMLAZE
7#$1-,) +*.-(1 -, +0(! <(.! $6,.-,! 0,&$! 6(+*1./$/,! 6.,1-G<.6$! $! #,&$23(! /. #$! ,1-#,!
(6&*)(0$-.$)! 1 7"5=!;(#L+:!<$6,! $(O)! 1(A()!6(1',6.+,1-()! $6,#6$!/,)-)!1.)  -i#%.()!,!
6(+! (1, +0#,4(1 1,1 +,-(/(&(4.$)! | #,6#)()! +$.)! SASL2$/():! ,))$! #,&$23(1 <(.!), 1/(!
1,)0#,2$/$=1>1(6&*)3(1<(.10,#/,1/(1.+0(#-S16.$!11$! -.(&(4.$Y ) IF*$/# ()Y 1 7"5:1/$1/(!
&*A$H $(1+(/,&(!,-.(& 4.6(1%.(0).6())(6.$&! Y5$1<#,/.1.:! P(+%$#/(:! 11 J.6.&.$1.:! UfThs!
H#-, 48! K> +$#3,):1UfTVZ=!
@ (1-*/(1$&A*+$!&.- #S-HBIS. 1/$)*4 #,IF* 1$1 (#+$&./$/,)1(6&*)$.)10(/,+!),#16$*)3),!
7"5:16,< $&,.$1/(#!<$6.$&:10(/,1/(1$<,-$#! (16#,)6.+,1-(1<$6.$&!,!$! )-L-.6$=IN)6 &$
0(/,! & ASHI $I*+$!-,1/R16.$:!-$1-(10$#$! (16#,)6.+,1-(1 <$6.$&! ' (#.?2(1-$&! YO/ 34, !
6*#-$ZIF*$1-(1A #-.63&!YOS/#3(!/,1<$6,'&(14$Z!YPS$*#.-.1 -1$&=:1UfTVZ=!
|
> +$&+,1-,:1L16(1),1)*$&!1S!I6(+*1./$/,1/$!,)0,6.$8./$/, ) 1 (#(#(<$6.$&IF*,!$ 1(6&*)3(!
B8I13(10(/,!), #1+$.)!16(1)./ #$/!6(+(I<$-(#10#.+8#.(119!,-.(&(4.$Y/,17"5=13 3(1#,<,#./()!
6(+(10#,/.)0(1,1- )1 /() 1.)-i#%.()! -, +O(#(+$1/.%*&S$#,)! $&4*1)! <$-(#,)! #,8$6.(15/()!
B(+!$!(6&*)3(:I0#L+!,D.)-,+!)-*/()IF* 1A/, 16.$+IF* 1$16(##,23(1/,)),)!I<$  -(#,)!,+!
0$6.,1-)16(+!).1-(+$-(&(4.$!/(&(#()$!-,+10(*6%$!,<.686.$! 1(16(1-#(&(//$!7"5! Y @ $##SHS!
-1$&=:1UfTfs!7,!p()).!,-1$&=:1UfTAZ=!
>0,)$#!1.))(:!,))$! 6(+0#(A$23(! 6.,1-G<.6$! 13(! /.+.1*.! $! .+0(#-S16.$! /$! (6&3() 19!
0#8-.65!/$!5,/.6.15!7,1-8#.$=">)10$-(&(4.$)!(6&*)$.)\$6$##,-$+16(1) FBR) #,& A$1-,)!
0$#$!(1$0$#,&'(1,)-(+$-(418-.6(:!-$1-(11(1$)0,-(!,)-L-.6(16(+(!<*16.(1$&! Y @ SHH#HAER:!
UfTfsI5$1<#,/.1.!,-1$&=:1UfTbZ=!
!
@(1)-.-*.+$10())GA,&!6$*)$Y,16,<$&,.$):17"5!, I/ (#!<$6.$&!(16 (1-$G6E&*) $&10#, +$-*#(:!
(IF*1$<,-$!/, 1 $&A*+$! <(#+$! 5! <*123(1+$)-.4%-"#.$!,10(/,!6$*)$#! $)) . +,-# 4 ) -, +$!
)-(+$-(418-.6(=! H)! 1.)-i#%.()! O(/,+!),#! 6(1),F*R16.$)!),6*1/8#.$)! /$! +*/$12$! /$ !
0().23(! (6&*)$&:! O(#! 6$*)$! /$! /(#! $#-.6*&S#! 1 +%)6*&$#=!\)-(1 0(/,! & AS# $(1/)AL(1/$
+$1/G%*&$! ,! C! ,D6,)).A$! 0#,))3(! $#-.6*&$#=! >&-,#$2Q,)! <*16.(1$.)! $3#63/P)
/,1-8#.%)! O(/,+! & A$#! $! 6(1),F*R16.$)! 1,*#(+*)6*&$#,)! 1,4$-.A3)! 0$#$! $! 634,25
0,)6(2C:!0#(ABSL/(1(1/,),1A(&A.+,1-(1,1.)-i#%.()! -, +O(#(+$1/.%*&$#,):1 -, 1/(1*+!
+0$6-(11,4$- A(11$IF*$&./$/, 1\ A (1. 1L AG/(IYPSH#.-.1 -1$&=:1UfTVZ=!
|
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S&A*L)! $*-(#,)! /,1-.<.68+! $& #$2Q,)! (68%)$.):! -$.)! 6(+(! +H/./B! $%, #-$(H/ /S
B64#+2$/$10()- . (H1*1.1(*1%.8$- #$&:1+8)1(68*)Q,)l/,1>14&,:1-#,)03)),)IA &L F%H. 2 (1-$&!
$6,1-*$/():1/.)6#,0S16.$!,1-#,1+8D.+$! .1- #6*)0./$23(1 Y5\@Z! | #,&$23(! 6RA-HED Z!
+$.(# F* U++! $9R16.$)! /,1-84.$)! | .1-#<#R16.$)! (6&%)$.):! 6(+(1 <$-(#,)!
0#,/.)0(1,1-,):10,#0,-*$1- )1 (*1/,), 16$/,$1-,)1/,17"5=1; (#1 (*-#(1&S$/ 1 (-#()!,)-*1()!
16(1-#$#$+1$))(6.$2Q,)!/,&.6$/$)! (*1.1,D.)-,1-)!/,)-$! #,8&$23(=! NDt}-$)0,-()! F*,!
$.1/B! #,F* #,+! )B&SH,6.+,1-(1 -$.)! 6(+(1 (! +,6$1.)+()! 0$-(4LL.6()! /0! <$- (#,)!
(68%)$.)! 21 6(1),F* 1-,+,1-,| F*,| <(#+$!/,1 7"5! $! +81 (6&*)3(1 O(/,! (#.4.1$#:1),1/("
1,6,))8#.(1,A/R16.9)!).41.<.6$-.AS) OSHS! 6(HH(Y(HSH! )-$!-,(#.$! YP, +(): 1 BEAM (#-,
h,&-#3(:!rh$-.)-$:IUfT_Z=!
!
>+ &' (H#.5U$!). 1-(+$-(&(4.$U(&HOS!1*+10$6.,1-,16(+17"51$0")1$!16(&(6$23 (1, 1+
1)00).-.A(1. 1- HE(6&*)$&!I (*1*+ISB*)-,1(6&*)$& 13(ILI)*<.6., 1-, | 0SHSI O#(ABHH* (& (4.$!
(68*)$&:10()1$1+,&' (#.$I1(IF*$/#(10(/,)/ A HE),ICI+*/$12$1 1$1#,&$23(!, 1-#,195D.&$! !
$I +$1/G%*&$:1/,<.1./$)! 0,&(! $O$#,&'(:1,1 13(! 0,&()! 04 0£.()! 6(1-$6-()! (6&+)$.)=4b&.8
D.)-1$.1/$1$10()).%.8./$/,1/,1(1. 1/ AG/(1$04,), 1-$#1+ &' (#.$)1/()1). 1-(+$) 1/,1<(#+$!
)O(1-S1,$:1(1F*,16$#$6-,#.2$1$)17"516(+(1,)-$/()!6&G1.6()10$))GA, Y$*-(##,+.))3("
YH#- 4$:11K* +$#3 ):1UFTVZ=!
!
N+H(/(16(16&%).ACILY, N$&., 1-$HIF* 1$16(##,8523 (1. #,-$,16$%)$!, <, .-(L-#,1$1(68*)3("
1$)1 7751 6(1-. 1%$! $1 4, #$#1 +* -$)! 6(1-#(ALH).$)! 1! &.- #S-*#$:1 ) (Yo, | $ #:8&.6523(!
6&GL.6$()I<$-(#,)1(6&%)$.)11(Y,), LA&A. +,1-(1,)-).)-i#%.0=17,A,E),:11-3(:'6(&(6$#!
+,1()!R1<$),!1(10$0,&1i1.6(/$(68*)3(16(+(1<$-(#1/,),16$/,$1-,1/,17"5=111,6  ,))84.$!
*+BIA)3(1AS)-$1/()! <$-(#,)! -.(& 4.6()! 1 #,6(1',6,#1$! (68&%)3(16(+(:1*1.6$+,1- ,:1*+!
1,8,)=IN)-$10(/,!. 1<&* #) +1+$.(# (1+, L A#S*1 (1F*,1/,0,1/,1/$)! 6$#$6-,#G)-.68 /(!
)*B,.-(IYP,+()!,-1$&=:1UfT_sI5$1<#,/.1.1,-1$&=:1UfThZ=!
!

'K'K 1IM=AAJ;:P=NZE
70+(/(1$1 0,4+ .- #1 6&$)).<.65#! |1 6$-, 4(#.2$#! (1 6(1B*1-(1/,1 . 1<(#+$2Q,)!/. ), 1$/$)!
#,6(&'./9):) <(#HS+ 6#.3/()!).)-,+$)! /,! 6&3$)).<.6$23(! /,! 0$-(&(4.$)=! N)},0,#+.- +!
+, & (HSHI (1. $41))-.6(10#,A,123(1, 1-#S-$+, 1-(1, +$1/ - #+.1$/SU( 12BIY>]V! - 1$&=!
URFVSIt&S)), #:15$1<#, /. 1.:IK(*&, - INP$$-:IUfTaz=!
|
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VH).)- +$1/,1683)).<.6$23(11, A1/, $&+,1-,:1) #1+* -(1)0,6 G<.6 (1,1),+!)(%#,0().23(!
L-#,1,1-/$1,) B (,12$:16(1<.8A,&:16(+1%$),11(16(1',6.+,1-(1$-*$&!/$!<.).(0$- (&(4.$!
196, (&(4.$:1, 1, OH(/*-G A, &IO$HS!¥) (10#8-.6(16&G1.6(IYI&S)) #1,-1$&=:1UfTaz=!
HI(%6B,- A/, *+$16&$)).<.6$23(-#$/*2. 1/(*+16(1), 1) (*1.A #)$&: - +1/.-$/(1$A&*23(!
L)-*(U$)I7"5=IND.)-, F+$I$1R16.$Y,16(1), 1) (|, 1-#, L 1A,)-4$/(#),!  6&G1.6():-,1/(!
B6(+(! 6(1),F*R16.$! *+$! ASH#./$/,! 11).)-+$)! 1] 6&$)).<.6523(:! -#$*2./()! 1*+$!
LA .I$,118)1+,-(/(&(4.9)!68G1.69)!,16.,1-G<.6$)!*-.&.2$/$)! Y >+ $&=:IUfTaz=!>(!
&(L4(11)-,! -#S%$& (1 13(! .#,.1 #,<.#,16.$# -(/$)! $)! 6&3)).<.6$2Q,)! /,! 7"5L)-,1-,):!
$0,18)1#,<,#.1/(1$)IF*16(1)./ #,.1+$.)10,#-.1,1-)ICl+. 1'$I$%(#/$4, +1/,)-$!- +8-.6$=!

|

SI1#,&$23(1, 1-#,1 ()1 <$-(#)! (& 4.6()! 1 ()1 +,6$1.)+()!<.).(0$-(& 4.6()!, LA(&A./()! ,+!
63/$! )*%4#+0(1 1,1 7"51 13(! -,+1 ). 1/(1 %,+! ,1-,11./$:1 (1 F*,1 /- ##+.18) F*,1 $1 )*$!
6&3$)).<.6$23(1$-*$&1), BSI+$.)1<(6S/$11(1).1$.)1,1). 1-(+$) /(1 F* B!, -. (&(4.$Y h#$16(:!
h#$16(:!")6" I p$O(0(#-:1UffdsIKS* #1r1d, +./ W:IUFT_Z=!

|

7$X)(1! YUfhZ! 6&$)).<.6(*! $)! 1.)<*12Q,)! -, +O#((+S1/.9%*&S#,)! +! 1)(#,1)! /()!
H)B*&()! +$)-.48-#.0:1 [)(#, 1! )-#-4#S)! . 1-#$6$0)*&SH#,)! ! ).-*$2Q,)! &G1.6$)!
)+ &SL- IS ) #,L )l-+ OH((+SL/.%*&SH,):1-#R)16$-, 4(#.$)1/.< #,16.$/(#$)= HI $*-(#!
$6#,)6,1-$!$!.+0(#-S16.$!/,IF*$1/(1), 1#,$8.2$!(1/.$41)-.6(:1),I- #10#,), J4* 1 ) -#R)!
4001 0(/,+16(,D.)-#:1), LI F* 1 *+1 4#0(10(/, 1), #1$! 6$)B! (41 (1, )*&-$/(1/,) (*-#(!
Y7$X)(1:IUfibZ=!

!

> >6$/,+.$! >+ #.6$51$! /1 7T(#! H#(<$6.$&! Y>>H;Z! YUFTIZ! ))-$%,&,6,! /.<#,1L,)
1#,-#.2)/,11.$41°)-.6(1,1683)).<.6$23(1/(O1.<,#,1-)1.)-i#%.0!- +O(#(+$ 1/.%*&$#,):!
L LALF S 7B 41 L)-i#%. () $H-.6%&S$#,)! Y. 1-#$6$0)*&$#,)Z! ! 13(! $#-BHY!
Y, D-#$6$0)*&$#,)Z! |1 )*$)! #,)0,-.A3)! )*%/.A)Q,)=! > +$.(#! 0$#-,! /(! /.)-i#9A8Y!
$H- 6+ &SH,) ) #A, +HB(+( (#1+.(<$)6.S&IA HS/SIOSHSI () 1+) 6+ & () 1+$)-. 48 . BR(*-#()!
1.)-i#%. ()1 13(1$#-.6*&$#,)16(+0#,,1/,+1,)-$/()!16# 1.6():16(+(1+.(0$-.$):1<.%H#(+.$&.$!
L1)-1)3(1 +9)6*&$H=! > >>H;! $0#,),1-$! -#R)! 63~ 4(#.$)! 1.$41)-.68)! /! 1.)-i#%.()!

- FO(H(+$L/. % 8SH,) Y-$%, 83! UZ! Y @$HHSHS! -1 $&=:1 UFTfs! 7,1 p()).! ,- €= HIFTA
3,4/ W:UFT_Z=!

!

(O AL )-#%. ()| $#-. 6 &$H, )|, +1$#-#(0$-.$)!. 1<&$+$-"#.$)!, | $HO$-.$)! 13(!
1<&$+$-H#.$):1), LI(F* L1 )-i#%. () | $H#-.6*&SH,) . 1<&$+$- #.()16(+0#,, 1/, +10#(6)Q)!

! Ve
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#54+$5-(& 4.6()! YB(+(! $#-#.-,| #,*+$-(./,Z:1 )O(1/.&(SH-#(0$-.$)! ), #(1,4%-.AS)! Y6(+(!
)O(1/.&.-,! $1F*.&()$1-,:! $#-#.-,1 0)(#.8-.6%:! $#-#.- 1 .1<,6.0$! ! 4(-$Z=!j(! RES! $()!
1.)-i#%. ()1 13(1. 1<&$+$-"#.01/(11.)6(1 $#-.6*&$#:1 )-))! . 16(HO(HS+! &,)Q,)! $#-SFRO(#!
HEFHS! (41645445 OHLA.$:1 (-, ($#-#.-:1 (11 (*-#0)! 1.)-i#%.()! 1,1 6$#-.&$4,+! (*11,1 0)(!
Y-$%,&$IUZIY7,Ip()).!,-1$&=:1UfTAZ=!

|

"$%,&$! U=! @&$)).<.6$23(1/,1/.$41°)-.6(! >>H:! 1,1 7"5e>/$0-$/(1,1 7,1 p()).:! K#,,1% #4:1 P.*1 1!
J-,.1[,& #YUFT " Z=!

@$-,4(#.$!7.$41)-.6% @&3)).<.6$23(
H))()!64$1.51()!,1+$1/G%*&S$ E#$1)-(#1()!  6(14L1-()! [ /(!
1)IA@GA+1-(K  $0&$).$:!  .0(0&$).9
' 0,#0&$).$:1/.)0&$).$!YO(#!, D, +0&(:10#.+, #
) A*1L$! SL(+$&.$)! /(1 $HB(! YHSLF*.$
+.64#0)(+. B! +.<$6.$&:1 LM+, /1. ##)
p(%.1: )GLH#(+! /! "#$6'# @(&&.1)
' 0,#0&$).$! 6(1/.&$#:! O#(41$-)+(:! 1.)0&$
<.%H#()$Z
5.)-i#%.()\$/F* #.101Y 1,(0&$).$:1<#$-*#$Z
7.)-i#%.()V$!>"5 | &,)A.(1$I<#+$

5,)&(6$+,1-(1/,11.)6(1 YB(+! #,/-23(s! ), +!
#,1%23(Z!

BP*D$23(
ED(1/.2Q,)l.1<&$+$- #.3)!Y). 1(A -, :16$0)*&
B##-)  YO-(S#H- Q- (SHH,:
0(&.$#-#.-,)Z!

B1F*.&(),IY<.%#0$:")$Z

5,(0&$).$ !
7)-i#%.()1()1+0)6*&()1+$)-.45/(#,) ! B (#+.(<$)6.$&

BN)OS)+(!/,1+.0.-, !

E$&$I0H(-,-(#15

D (1-#$6-#$

I
N)-)IL.)-i#96. () 1$#-.6*&$H#,)1)*6,/,+1, I<(#+$1+,6 S1.6$:16(+(16 (1), FFR16.$I$I$8-, #$23(!

1(1,F* &G%¢#.(1/,16.(6.1$)!$1$%&.6$)!,16$-$%&.6$)=1H!/,), F*. &G %S.IH)BAS. 64.$#!
415400, 1-, 1. 1<8S+$- #.(1& ASL/(1S*ASLIMDL/S- A 1#$/.6$.)1&.AH,)!,10(#!i&-.+(I$!
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41 I$1(1$H#-.6*&$H=1v+$10,#-*#96$23(1. 1- #1$! 6(##,)0(1/,1 $1 +*/$12%)! 1$1#,&$23(H.)6(
BI1/.&(=17,1-#(101,)&(6S$+,1-0V,11.)6(1,)-))3(16$-$&(4$/(),+1/)&(6$  +,1-(0V,!
1)B(16(+1,1),+1#,/*23(1Y<.4=VZIY 7,1p()).},-1$&=:1UfTAZ=!!

|

n6$/,$/(1<,6'$/( NB&GL6(

M.4=IV=I5 6S1.6$!/(1+(A.+,1-(USI>"SI6(+!/. )B(1$1-#.(#+,1-1,)&(6S/(!, 1#,)*&-$1-,1%&(F*,.!
>/$0-$/(1/,17,1p().:1K#,, 1%, #4:1P *Ir1J-, 1[ & #YUFTA  Z2!

J(#+$8&+,1-:1 (1 1)6(! $H#-.6*&$#! L! 1)&(O6$/(1 1(1 ), 1-/(! $1- #(E+/.$&:1 ), 1/(! F*,!
AA*&ASH+ 1-,1),1)&(6S! &$- #$&+,1-, (1 O()-#.(#+,1-, =1 v+S$! . 1- #< #HRIGB#, (!
BIL/.&(1/B +$1/GU*&S! ! (11.)6(! $H#-.6*&$H! HE1-,1 B $% H-*H#S$! (*1<,6'(1 +$1/.9%*&$#:! LI $!
$LS-(+.$/(1/,)&(6S+,1-(1/(11.)6(16(+#,/423(=IN)-$! . 1- #<, #R16.$10(/, | OH#(/*? #1++]
JHL T(3TE;, 345 1 (%1 6#,0.-$23(1 13! $#-.6*&$23(:! $))(6.$/()! $! /,)6(1<(#-(! 0$4S! (!
O(#-$/(#=1@ (1-*/(:*+7(3TE)(&S/(113(1L). 1/.6$-#.(1/,1/.$41°)-.6(/,1,) &(6$+,1-(1/,!
1.)6(1$#-.6*&$H#IY 7,1p()).!,-1$&=:1UFTAZ=!!

THH$1-,1(1])&(6%+,1-(1 /(1 1.)6(! 6(+! #,/%23(:! (! 611/.&(! /,0$#SE),! 6(+! $! 0(#23(!
00)-#.(#1/(1.)6(), LI(TF*1)- 1), 1#,421C10().23(1 6 (##,-$! , 1-#,1 (1611/.&(1,1$!  <()$!
+$1/.9%*&$#=1 N)-,! 1)&(6$+,1-(1 /(! 1)6(! $#-.6*&$H# )-8! $))(6.8/(! $( /.)-#%.(!
- FO(H(+$L.%*&SHIY T, Ip().),-1$&=:1UFTAZ=!

(H)*SIA, 221 (1) &(6%+,1-(1/(1.)6(1), +1#,/23(1#,)*&-$! 1*+$1 -H#$ASA, +1<,6'$/$: 18!
F*$&1(1+(A.+,1-(16(1/. &S#ILI%&(F* $/(1<.).6$+,1-,10,8(1/.)6 (1) &(6$/(1$1- . (#+,15=!
N)-,! %6&(F*,.(! <,6'$/(! $4*/(! ,16(1-#$E),! #,8&$6.(18/(! C! &.+.-$23(1 /,] $% #-*#$! /$!
+$1/G%*&$:1,+1$))(6.$23($!/(#!.1-, 1)$!Y7,p().!,-1$&=:1UFTAZ=!

! Vc



Desenvolvimento

Embora o inicio da DTM ainda esteja pouco compreendido, Wilkes (1989) estabeleceu
um sistema para classificar a progressao dos disturbios internos, tendo como base critérios
anatomicos, clinicos e de imagem (radiologicos). A classificacdo de estadiamento de
Wilkes para deformag@o interna da ATM classifica os disturbios articulares, encontrando-
se organizada em estadios de [ a V. Um esquema e uma tabela descrevem o deslocamento
anterior do disco, como descrito pelos estadios de Wilkes, podem ser observados na fig.

4 e tabela 3 (De Rossi et al., 2014; Murphy et al., 2013; Tanaka et al., 2008).

Posicdo de boca fechada Posi¢do de boca aberta

Normal

Distarbio
interno
com .

redugdo

Disturbio
interno
nao-
redutor

Fig. 4. Distirbio interno da ATM. Normal: Posi¢fio anatémica normal do disco de articulagdo em relagdo
ao condilo ¢ superficies articulares. “Internal derangement” (ID) com redugdo: Disco com deslocamento
anterior, retornando a posi¢cdo anatémica normal apos a abertura maxima (Wilkes Estadio II - Estadio inicial
III). ID-Néo-redutor: Disco deslocado anteriormente durante as posi¢des de fecho ¢ abertura maxima com
espessamento de disco presente (Wilkes final Estadio III - Estadio IV). Adaptado de Murphy, Macbarb,
Wong & Athanasiou (2013).
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$&-,#$20Q,)10-,(,)6&,# -.69)s
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IV, 1#,< # #IF* 1 D.)-, *+$1/.< #,12$!, 1-#,1$!10#,A$&R16.$!/,1).1$.)!,D:(+$)V/,1.)-i#%.()!
- FO(H(+$1/.%*&$H#,)11*+$10(0*&$23(:1,1$1)*$!11,6,))./$/, 1/, 1-#$-$+,1-(IY @ SH#SHIH&="!
UFTfZ=1H*-#()!,)-*/()! ,DOQ,+:! $.1/$:! F*,! $! 0#,A$&R16.$!/()!).1-(+$)! /.+.1*.1 6(+! $!
81,1 @SH#HSHS!,-1$&=:161.%,!,-1$&=:IUfSH[,1) (1:!UfTVZ=!
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|
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$!+,1(#16$0$6./$/,1/,1-(& #$#10#,))3(1<*16.(1$&Y,)-,)-,6./():10(/,1/(16(1/*? #C! 7"5=!
>&A*1)1))-*/()!,16(1-#$#$+!1(1),D(1<,+.1.1(1$0#(D.+$/$+,1-,1 (1/(%#(!/,' 6(&$4L1.(!
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*+10$0,&!1).41.<.6%-. A(11$!,-.(&(4.$!/,1+*.-$)1/(#,)1/,16$%,2$! Y >0 (*,&*/$!, $&=:1UfEb
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611/.&(1+$1/.%*&$#I0$#5!16.+$:IF*$1/(1(1. 1/ AG/*(1,D,6*-$I$I1$%, #-*#$V$1%(6$:(IF*,16$*)$!
(1,)-$&./(1Y5.14' &&.1,-1$&=:1UfTT Z=!

|

j(1,)-*1(1/,15.14',&&. -1$&=I YUFTTZ:1()1#,)*&-$/()! (%-./()!. 1/.6$#S+!*+$!10,#6,1-$4,+!
SLASISL LI (! 6$1)$2(! +¥)6*&SH! FHS1-,! B! +$)-.4$23(:! /(#,)! 1()! (*AL()! !
6,#A.6$&4.$)=1>10#,),128$!/,1/(#,)11()! (*A./()!,+!0$6.,1-)16(+1 7"510(/,!/, A#  B,!C!
O#(D.+./$/,1,D.)-,1-,1, 1-#,1$!1 2(1$!/$! $#-.6*&$23(!-, +O(#(+$1/. %*&S#!,1 )1 +i) 6*Q/S!
+$)-.4$23(:! 0,&(! F*,! ))-$)! ,)-#*-*#$)! $0#,),1-$+! .1, #A$2Q,)! ,+! 6(+*+! /(1 1, #A(!
#AL+,(L(IF*,10(/, | O#(A(6S#! *+$1/(#1#,<&,D$! Y5.14', &&.! ,-1$&=:1UfTTs!0.,6[.,R!6!
$&HIFT_Z=!

!

O*$1/(! ()! 0$6.,1-,)! O#(6*#$+! -#$-$+,1-(! 1(! +L/.6(! /,1-.)-$:! $)! /.)<*12Q,)! /()!
+)6*&()! +$)-.45-#.()1)3(:! 0#,)*+.A,&+,1-,:1 $I F* .D$! +$.)! <#,F*,1- 1 #,&$6(1$/$! C)!
7"5=I>1/(#1+%)6*&$#H ASH.$I/ ) 1*+1&.4, #(1], )6 (L<(#-(1$-LI S *+$(#I<(#-,:1(#),)-$ |
<#,F* 1-,+,1-,1$))(6.$/$!$*+$1),1)$23(1/,10#,))3(1(*16$1)$2(' Yh(#-(&&,- (!, 1$&=:1UfEV
0.,6[.,X.6?!,-1$&=:1UfT_Z=1!

I

|

|



8%4%H#C,(C3+%6#S$,

KK 0;=QR@A<;PE
S)/)<*12Q,)! -, +O(H(+$L/.%*&$#,)! $.1/$! 13(1 $O#,), 1-$+1 *+ +L-(/(1/,1.$41")-.6("
i1.6(:16(1<.8A,&!,16$0$?1/, 1+, 1)*#$#I$)*$10#,), 1231, 1), A #./$/,:IF* 10())$!), #1*-.&.2$/(!
11<(#+$1$%)(&*-$I0(#!16&G1.6()!,1.1A,)-. 4$/(#,) =) $#$I $1#,$&.2$23(!/, 1 447)S 6/,
63)()! .1/ A/4$.):1 (1 0$))(! +$.)! +0(FH-$1-,! 6(1-.1%$! $1),# $! $1$+1,),: /|l <+ $' $!
)-$%,&,6,#1*+$! +0#,))3(1/.$41°)-.6$104#.+8#.5:1, (1, D$+,1<G).6(=1>1$19),!, IA(&A,!
*+$1#,A.)3(1%$)-$1-,! 6*./$/()$! /$! F*,.D$! 0#.16.0$&! /(1 0$6.,1-,:1 $1'.)- #.$! /§! 128!
O#,),1-,:1$)!")- #.$)! 6 (+0(#-$+,1-$.)! (/(1-(& 4.6$):!+L1.69$)!,10).60)(6.$ .)!Y @SHHSHS!
-1$&=:1UFTESI7,1p()).),-1$&=:1UFTASIKS* #1r1,+./ W:IUFT_s15,&6'.(#),-1$&=:1UfTUZ=11!
|
J,451/(| @ SHHSHS! - I$&=IYUFTTZIL(IF*))-.(18#.(1,|$A$&.$23(!,1".)- #.$16&G 1. 651K 10$6
LY/,1,D-#,+$!.+0(#-S16.$1. 168> #I$&4*+$)10, #4*1-$) 11, &$6.(1$/$) 16 (+1F)1,1). 1-(+$)!
[17"5=1>1$< #+$23(10().-. AS! 1$&4*+$!/,)-$)! F*)-Q,):10(/,!.1/.6$#!$!1,6,) )./$/,!/,!
SABE.$23(10(#I*+10#(<.)).(1$&!,)0,6.$&. 2$/(1 1$I8#, $V/,17"51 17 (#I H#(<SOR@ SHHSHS! -1
$&=:1UfTfZ=!!
I
H!,D$+,1<G).6(IF*$1/(1#,$&.2$/(10(FHI0#(<.)). (1$.), A IS+, 1- 1-#,.1$/()!,16$&. UGSL!
(1A#SL/,1. 1)1+, 1-(1], | AS&.IB/,1 1(1.$41°)-.6(1, | <(#+*&$23(1/,1 0#(0()-$! - #SOR*-.6$:!
%, +16(+(!/,|$6(+0$1'$+,1-(!/,!,<.686.$V/()!-#$-$+,1-()!1$0&.6$/0)=IN)-,|, D$+,10$))$!
0,83 $ASE.$23(! $%6#$14,1-,! /$! 63%,28$! ,! 0,)6(2(k! 0$&0$23(! ++)6*&$H#!"T:Y$! >
+, 14523 (1/SI+(A.+,1-$23(1+$1/. %+ &SHIS- AL, 1$188..), 1/ () G /()| $H-.6* SMHD SHHSHS!
-1$&=:1UfTfs!7,1p()).],-1$&=:1UFTASIKS$* #Ir1d,+./W:IUTT_SIP,$##,-$!,-1$&=:1UffAZ=I!
|
ND.)-,+1+,.0!$*D.& $#,)/,1/.$41°)-.616(+(ILI(16$) (/$10(&.)) (L(4#$<.$!,!. +$4,1)V/$!
S'B=1 ) H#$/ (A#$<.$) [, 1-8#.8) O(/, 1), #1 %~ &.2$I$)! /|| <(#+$! $! /) 6SH#-$#! /)-i#%.()!
1,1-8#.0)! 6(+(16$*)S! /Sl /(#1#,<,#./$10,&(10$6.,1-, =1 >! -(+ (4#$<.$! 0$ 1 (#S+.6$! <(#1,6,!
+$4,1)1/,-$&'SIS) D)!)-#*-*#5)1)),$)! /B! >"5:1 O(#L+ 13(1/(11.)6(1 $H#-.6*&  $#=I N+!
6(1-#$0$H-./$:1$1#,))(1S16.$1+$41L-.6$!Yp5ZI$0#,), 1-$E),16(+(1(!, DS+, !/, R3(10$#$!
(1)1, 6.1014+(&,):). 168*. 1/(1$! SASE. $23(1/$10(). 23(!, 1+(H<(&(A.$U ()6 (1,1)*$!
#,8$23(1$#-.6*&SH=IN)-,|, DS+,1.+$4.(& 4.6(10(/,:1$. 1/$:1+() - HSHI$&- HERQ H$-.AB):!
OHL+10)1$6'S/0Y,)-,1, DS+,113(!/, A, +1.-$# )-#$-L4.S), 1-#$-$+,1-CI0F ). =IN)-$)!
+(I$&./B/,)! $*D.&.$#,) $O#,), 1-$+!*-.&./$/,1 $0,1$)! ,+ $&4*1)1 6$)()! .1/ Al*S$.): %, +!
6(+(1 ,+!.1A)-.4$2Q,)! ! -#$%$&'()! /1 0,)F*)$=! @(1-*/(:! 1,+!),+0#,! ,D.)-,! *+$!



0123$,4!5'&'6-#73,#'341%!8346-#.9%4!:%+;,&,+'#)32-('&H1>-?1),! @ , #A%7 3+%#$,'BS-'(
|

$))(6.$23(1/.#,-$!,1-#,1 01 #,)*&-$/01/,)-)1-,)-)1 1$10#,), 1281/, 1).1$)1,1).1-(+$)!/,!
1.)-i#%.()! -, +O(#(+$1/. Y% &SH, )| Y @SHHSHS! -1 $&=:1 UfTTs! 7,1 p()).! -1 $&=:1 UFTASI K$* #! 1!
3,4/ W:AUTT_SP,$##,-$),-1$8=:1UEB,&6'.(#),-1$&=:1UfTUSI5*#0'W!,-1$&=:1Uf TVZ=!
!
H*-#(16(+0&,+,1-(1/.$41)-.6(10$HS! .)-. 14* #1$ (#.4,+ /S /(H +$1/.%*&$H 0(/,1),#! $!
AB,23(1 1,1 *+! $1,)-L).6(! &(6$&! ,+! mO(1-)E4$-.&'(n! ,1A&A,1/(! ()! +)6*&()! /$
+$)-.4$23(=! I *+H O#(6,/.+,1-(1F*,1/,A 1) #1#,$8.2$/(1$0,1$) O +L/.6()! I +L  1.6()!
1,1-)-$)!,D0,#.,1- )1, +1$1,)-,). $#I$1#,4.3(/(1 1 #A($*#.6*&(-, +O(#$&=1>)1$)!-$D$) !/,
6(+0&.6$2Q,))3(1%$.D$)IF*$1/(#,$&. 2$/SI6 (##,-$+,1-,=11, 13/ (#10,#90.) (1% & (F*, (!
SOH(O#.$/(1/(1 LHACH A H1 $&,#-$10$#S! (168G 1.6(1/, | <(H+S!SI#, SASE. $#! () ) LgH
1)<*123(1,16(1)./ #$#!1*+1/.$41°)-.6(1$&- #1$- A('YKS* #IrlJ, +./W:IUFT_Z=!

|

7.AH)0)-H0)*4,#,+ F* 1S0#(D.+$/$+,1-,1_F{1/(!+L/.6(!/,1-.)-$)!),1-,+E ),!
1), 440V L(IF*1-(6$1$(1/.$41)-.6(1/,1 7"50,1/,6.)Q,)/,|-#$-$+1-(1,I- #$  OR*-.6$):!
0,&(IF*,1,D.)-*+$14#$1/,11,6,))./$/,!1,! *6$23(1 1(16$+0(1/()!1.)-i#%. () /$!>" 51

YP.1/<(#):1",4,8% #4:15$41%))(1:IrIN#1%, #4:1UfTaz=!

|

ND.)-,+1/.<#,1-).1)-#*+,1-()| 0$#S! $ASE.$23(1/$)! 7"5! 1$! &.- HS-*#$: HIBS&L+!/()!
6#.-L#.()1/,1/.$41)-.6(=IN)- ))3(1,)-#*#$/()V 1A #)$) 1< (#+$)KIF* )-.(18#.():1G1/.6,)!
6&G1.6()!,! $1$+1L).6()=! I3(! <, ##$+,1-$)! 6(+1 A$1-$4,1)! 1/ )A$1-$4,1):1-62Q,)! !
$0&.6$%.&./$/,)1/.<,#,16.$/$)=IH)!G1/.6,)))3(16&$)).<.6$/()!, +!$1$:6()! (16&G1.6():1,!
6$H#$6-,#.2$+E),10,&$!#,*1.3(1/,16(1B*1-()1/,1).1$.)1,). 1-(+$) 1$! <(#-+0.-, 1)1, 1) *%E
-,1)=1J3(10#,,)-$%,&,6./$)!0(1-*$2Q,) F*,1 1(1<.1$&)3(1)(+$/$):10,#+.-. 1/(1 6F).<.6$#!
ON*B,.-()!,+1)*%6$-,4(#.$)! <*16.(1$.)! (*!/,1),A#./$/,=IN)-,)! G1/.6,)1)3 (k! G1/.6,!/,!
1)<*123(16&G1.6$!6#$1.(+$1/.%*&$HIY\7T@ @5Z:G1/.6,164$1.(+$1/.%*&$H Y\@5Z! (*!G1/.6,!
- HO(H(+$1/.%*&SHIY\"5ZIY @'$A,)!,-1$&=:1UffdZ=!

($18&.- HS-*#$:10)IF*,)-.(18#.0N3(1H+*.-()$/() | 0$HSISASE. $#1()1). 1-(+$)1/17"5:1), 1/(!
F*10(/,+1),# *-.&.2$/0!)(%! $! <(#+$! /!, 1-#,A.)-$10,))($&:! 6(+! (*1),+ $*DG&(!/,!
1-#,A.)-$I(#= N16(1-#$+(0)! LA H) (! F*)-.(18#.0)! 13! &.- #$-*#$K! F*,)-.(18#.(!,! G1/.6
$1$+1L).6(1 /,! M(1),65:! F*,)-.(18#.(1 [$! >6$/,+.$! >+ #.6$1$! /,! 7(# H#(<$6.$8 !
F*)-.(18#.(1,1G1/.6,1/,1&.+.-$23(1<*16.(1$&!+$1/.%*&$#|I5SMVA '$A, )1, -1$&=:1Uffd Z=!

|

>U1-#(+23(0 /(0 +(,&(! %.(0).6())(6.$&! /,! 7"5! & A(*:! 1(! $1(! /! TeeU:! $(!

1) AA@GA+1-(1/( H%A%'&TA! 83*#,4$37! @&3$%&3'1 6,&! :%+;,&,+'#)32-('&! 884,8)%&4

! "a



8%4%H#C,(C3+%6#S$,

Yp7@u'57Z:1-, 1/(16(+(! <.1$&./$/,1 -(#1$#! (1/.$41))-.6(1*1.A#)$&!  1-#,!)0,6.$&. )5
Y@$1$&,)!,-1$&=: TS+ IUFTV sU6'.<<+$1!,-1$&=:IUfTAZ=!!

!

HI))-+$! /! 68$)).<.6$23(1 p7@u"S7! L! LALI( +1 V!, .DOK! ,.D(! T! Y1) -i#%.()!
+¥)6*&$#,)Z:1,. DOUIYL)-i#%. V(1.)6(ZL,), DOVIY $#-#$84.$) Z=": ())*. *+1+0&(!, . DLA!
F*11(1,. DI\ .16&*.! +L-(/()! O$#$! 6&$)).<.6$23(! /(1 /.$41)-.6(! <G).6( /()! /.)-i#%!

- FO(H(+$L.%*&SH,):1 1 $0#,),1-$11(1),*1,.DO W +L-(/()! 0$#$! SAS&.$#! $! . 1-,1)./$A, !

) ARSI IS! () 68 1.6%:! %,+1 6(+(1 (! 1GA,)! /,1).1-(+$)! /,04,)).A()! Y<$-(#,)!
0).60)(6.$.)Z=! 7,)-,! +(/(:! 0,#+.-,1 $0)! ,)0,6.$&.)-$)! ,D,6*-$#! *+$! $A$&.$23(! /()!
0$6.,1-,)1$-#SAL)! /1 6#.-L#.()1%3),$/0! +! A /R16.$):1 <$6.8.-$1/(($16.6$23(!, 1-#,!
+L/.6(1/,1-.)-$E0$6.,1-,! $(! &(14(1 /$)! 6(1)*&-$)! ,! (! 0#(41")-.6(! 6&G1.6(=! >-HBAL
% &.2%23(/$!+,)+$1-SD(L(+.$:11(+,16&$-*#$)1,1-. 00V, 16#.-L#.(): -(#1$E)$.)!). +0&,)!
0$#$! (168G 1.6(:! (1/.$41)-.6(1,10,)F*)$! /(! /(,1-,)=! N)-,! -, +1)./(! (! O#(-(6(&(! O #$!
1.$41)-.6(1/,1 7"51 +$.)! *-.&.2$/(=! H)! -#R)! )*%-.00)! /,! 7"5q)! /,<.1I)! O(#!,  )),)!
6#.-L#.0)1,)-3(1/,-$&'$I011$)!"$%,8$) N, IY>&+, /B!, -1$&=:IUSRHS16(!,-1$&=:1UfEH
().}, 1$&=:1UFTEV +.-#(*&.):IUT\EH)., X.6?!,-1$&=:IUfEQ 6[!,-1$&=:1UfTAD6".<<+$1!
-1$&=:1UFTAZ=!!

!

"$9%,&$I =1 H)! 6#.-L#.()!/.$41")-.6()! /(! 0#(-(6(&(1/,D$+,16&G1.6(10$#$! 7"BY @NE57Z=! >/$0-$/(!/,!
T*#'$+IYUFTVZE!

K#0(!! @#.-L#)
0;A<gCB;EAIDLAPLM=C?A
7(#1+.(<$)6.3& T=17(##,83-$/$11()1+)6*&() 1 +$)- 4% #.()s

@'$AKI+)6*&()(#.1() | | U=I7(#1C10$&0$23(1,+10,&(1+,1()-#R)!&(6$.):10,&(1+,1()*+,&
104+ +(1&S/ (S (H1H#,&$-$/$ =!
T#  +.(<$)6.9&! 6(+! T=I7(#!+.(<$)6.5&S

$%6,#-H#$I&.+.-$/$ U=1>%,##5!),+1$)).)-R16.$!), +V/(# ~ fl++s |
@'SA K +H)6*&O#HJO)! | V=I>&(14%$+,1-(108)).A(le_1++1Y/$I$% #-*#$113(1$)).)-./$!), +/(#
HHA+1-(1&+-$/( | | CI$% #-*4$1$)).)-/$Im/(&#H()SNZ=

0?AMEP=D?R<EAI>?!>:APE

7)&(6%+,1-(1 1,1 1)6(1 | T=1j, 1*+$l/(#1$I$#-.6*€$23(11, +1#,&$-$/$!1,+1C10$&0$23(s
B(+1#,/+23( ! U=® (STEO#/*-GA,&!,+IF*$&F* #1+(A.+,1-(1, D6*#). A(I6(+ 7 (37H
! CI$%,#-*#$!(*1<,6'(S
@'$A KT (3TH, O#(/*?GAK




0123$,4!5'&'6-#73,#'341%!8346-#.9%4!:%+;,&,+'#)32-('&H1>-?1),! @ , #A%7 3+%#$,'BS-'(

V=@ (+!(V(37TA$!$% #-*#$! 1 1(1<,6'(' YS! +,1()! F*,1(7(37H,BS
6(1<.#+$/(ZK!

EH!7(37RL$! $%, #-*#$! (6(##,1$!*+$!/.)-S16.$! . E18.).A$!/, 1+ |
+H/(IF* 11(1<,6'$+,1-(s !

EQ@(37F&.+.13/()!0,&$!$%, #-*#S!0#(-#*) JAS=

7,)&(6$+,1-(1 1,1 1.)6(!
), 1, +23(16(+1$%, #-*#$!
&.+.-/8

!

@'$A k! $% #-*#3$! &.+.-4
),+!6&.65H

T=! g)-#.8! /] %&(F*,.(1 (* 6$0-*#$! F*| 1- #<#* 6(+!
$&.+,1-$23(s

U=! >9R16.$! /,7(37F/$! >"5! ,+1 6#.-L#.()! /,! #,/%23(! /!
1,)8(6%+,1-(!1,11.)6(1Y77pZs !

V=150 #-4#$Im/(&(#()$N113(1$)).)-./SIEV_l+s

A=l >&(14$+,1-(1 08)).A( ~ | ++ YI$! $% #-*#$! 13( $)).)-.
M/(&EFHOSNISIS%, #-*4$1$)).)-./$!m/(&(H(BNZS

_=I ND6*#)3(! 6(1-8%- #$&! ~b! ++! (* /)A.(! .0).8$- #$&! 1
6(1#.4./(11$1$% #-*4$=

7,)&(6%+,1-(! 1,1 1.)6(!
)+ <23(1),+1$% #-*#$!
&.+.-$/4

@$AK ) #6(1 !

ASAL) ] % HHS
0#AS$+ 1~ &+ -$/$)
1,6,))8#.9)! 0%$#4

B(L<H+$#I(!/,)&(6$+,1-(!
1011.)6( !

T=! g)-#.8! 1] %&(F*,. (1 (* 6$0-*#$! F*| 1- #<H#* 6(+
$&.+,1-$23(s

U=1>10#,),128!/,))(1)/$!>"5!, D6&*.1/(177p!6(+!
V=150 #-44$Im/(&(#()SNIL3(1F)).)-./BlelV_1++s
A=l >&(14$+,1-(1 0$)).A(1 o | ++1 Y/$! $%,#-*4$! 13(! $)).)-./
M/(&HOSNISI$% #-#$1$)).)-./$Im/(&H(SNZS
_=IND6*#)3(16(1- -, #$&!oIbl++s

a=!\+$4.(&(4.$! (06.(1$&! YSH-#(4#$<.$! (*1 #,))(1S16.$! +$41
OSHSI6(1< #+$#1(1/,)&(6$+,1-(1/(11.)6(2

7(376

'L<CEANCEBM?DREDLRA!R=A!=C<;PLM=Yd?A

SHH$&AS T=17(#11$10$&0$23(1/$!>"5:1), BS!&S- #$&! (*IEBHI*EFHts

@'$AK! >'5! [(&HOS! ul | U=I>*-(1#,0(#-(*1/(# 1$) 1 $#-.6*8$2Q,)16(+! (*1), +1+(A.+,1-(!/$!

),+16#,0.-$23(! +$1/GY%*&$s
V=I1>*)R16.$/,16#,0.-$23(!,10()).%.8./$/,\/ (37

H)-,($#-#.-) T=I7(#IF*$1-(ICIS#-#$84 .S Y#,&$-$/$!, |CI09&0$23(Zs

@'$A K >"5! /(&(#()$! }
6#,0.-$23(

U=! @#,0.-$23(! + F*$&F* #1+(A.+,1-(! (*! A./JR16.$! -(+(4#8<.
11$8&- #$2Q,)I$H#- 6*&$H )=

H)-, ($#-#(), !
@$Ak  >'51  13(
1(&(#()$!}16#,0.-$23(

T=1@#,0.-$23(!,+ F*$&F* #1+(A.+,1-(1(*] A JR16.$!-(+(4#8<.(
11$&- #$2Q,)I$H#- 6*&$H,)s
U=1j3("8Y(#11$)I$#-.6*€$2Q,):11,+11$10$80$23(11, +!, + IF*$&F
+(A+1-(=!

~d



8%4%H#C,(C3+%6#S$,

"$9%,&$!_=1".00)1/,1/.)-#%.()!-, +O(#(+$1/.%*&$H=>/$0-$/(/ | 7*#'$+ Y UFTVZ=I

! 7(#+.(<$)6.58! @(+'$%,#-*#31&.+.-3/$

! YIB! +¥)6* &S J,+15%, #-HSI& +.-$I$

+$)- 48 #.$7

: 7)&(6%+1-(1 /(I | @@+/*23(1(1)6(1Y 7(37E

! 1)6(!! I #2330 (] @+ S%dH
YHAHL-(SI0H9&)  ve6ge,1-0 /(1 | &t -9/

>)! 1)<*12Q,)| /(1 )6($#-6*&3HLZ | |15, T+ $% AH

- FO(H(+$1/.%6*8S$H,)! &t -$/%

Y7'SZ! #.<#+B! S pg0r 1)-i#%.()! | >H-H#$8A SIVIES"S 7

#R)A00r LY g erasHk H)-,($#-#.-,1Y6#,0.-$23((&#H(BZ

6(1/.2Q,)K H)-, (S#-#(), IY*+$1()-, ($#-#.- | 1$.ASE

H*#$! 03-(&(4.$! FY| "*+(#,) | “#.48#.()1(*1),651/8#.() |

0(/,1$<,-$#1(16(+0&, D(!

1§15 1Y) >t-#.- B, *+$-(./, !

$#-.6"&$#,)! 9.0, #1(*1".0(+(%.&./$/, !

$))(6.$/$)Z! 0(/,!

168&* #k - HH%$2Q,)1/(16#,)6.+,1-(

|

!

H! 0#(-(6(&(! p7@U"75! %3),.$E),! $0,1$)! ,+! #,A.)Q,)! %.%&.(4#8<.6$)! /1 /.$41°)4.6()
0*%&.6%/()! 0(#! ,)0,6.$8.)-$):! -, 1/(! .1.6.3&+,1-,! 6(+(! 0#.16.0$&! (%B,- A(#$&! $!
6&3$)).<.6$23(! /()! 1.)-i#9%.()! - +OF(+$1/.%*&$#,)=" j(! ,1-$1-(! -#S-SE),! /, *+!
)45+, 1-(1 +$.)! 6(+0&,D(! ! /,+(#SI() .<.6*&-$L/(1 $! )*$! *-.&.2$23(1 ,+! 4#$1/,)!
$+()-#$) =INHIUFTA ) *#4 X111 (A(B3*#, 43371 @ &3$%8&3'16,81:0%6+;, &, +#)32- (81834, &) %&4
Y7@U'57Z=IM#HS+!<,.-$)!1$&- #$2Q,)!-$1-(11(!,.DIME(+(L(N:!, +1#, &$23(1$({BH&("
p7@u"75=IH!,. D(\I$ASE.$!$)! 7"51%%),$/(11(1+(/,&(1,))$i/,'%.(0).6())(6.$& Y/(#!,!
$)0,-(!0).6())(6.$.)Z:1), L/(1$/, F*$/(10$#$!$0&.6$23 (1 #,-$1-$1-(1, +$+%.1-,)16&G1.6()!
6(+(! /,! 0,)F*)$=! H! ,.D(! \! /(! O#(-(6(&(' 7@U"57! 6(+0#,,1/,) 6#.-L#.()! OBHS!
1.$41°)-.6()! 6(1<.8A,.)! | AB&./()! O$#S! $)! 7"5! +$.)! 6(+*1)! #,&$6.(1$/$)! G+! /(#!
1.)-i#%. (). 1-HSESH-. 6*&S#,) IF* 1$< -$+1(1).)-, +$1+$)-. 43 #.(:1$0#,), 1-STKS! &, AS/$!



0123$,4!5'&'6-#73,#'341%!8346-#.9%4!:%+;,&,+'#)32-('&H1>-?1),! @ , #A%7 3+%#$,'BS-'(
|

)0,6.<.6./$/,1,1),1).%.&./$/,'Y$)0,-()'<G).6()ZIY >&+,./$!,-1$&=:IUf4&. 1(1,-1$&=:IUF &M
1, 6[1,-1$&=:1UfT8D6'.<<+$1!,-1$&=:1UfTAZ=I
!
HI7@u"57! $0#,),1-$! 8#AM#,)!1,1/,6.)3(1 /| <(#+$! $1 $B*/$#1 1(1/.$41))-.6(1/,! 7"5 !
1,0,1/,1/(/$)#,)00-$)IF*,1(10$6.,1-,1/8:1,1#,)0,-. A()1$6'$/()!6&G1.6()=I>-#SAL )I/,)-!
0#(-(6(&(1,D.)-,*+1).)- +$V/,16&$)).<.6$23(14&(%$&: . 16&*. 1/(-$1-(HIFS.) 16 (+*1)!
B(+(1$)1+$.) 1#$H#SD) Y I6' . <<+$1! -1$&=:IUFTAZ=!
ND.)-,+16#.-L#.0!/,|$A$&.$23(16&G1.6$!/(IN.D(\:!-$.)16(+(1&(BBUBH(#!1()i&-. +()!
VILS):10S/#3 (1, 19% #-HS I+ $1/. Y6*&$#: 1+ (A+, 1-OV, 1$%, #-+#$:185- #S&./$/, 1 0#(-#4)3(:!
#,8523(1.16.)$8: 1 #G/()| $#-.6*&S$H,): [(#! +¥)6*&S$H! || $#-.6*&$#! C! QRGOS AEEE0$23(!
1()!+i)6*&()!1$6,)) #.()!YJI6'.<<+$1!,-1$&=:1UfT Z=!
|
>&4*1)1 $)0,-()! 6&G1.6()!,! 0).6())(6.$.)! ,)-3(! #,8&$6.(1$/()! ,+! 0$6.,1)! 6(+! 7"5:!
D)= 1/C)- H(C+$I1$%#$14,1- 1A #).1$/,1,1.$41°)-.6()16&G1.6():/(%), #A$L/(E
), 5+$1 #,8$23(1).41.<.6%-.A$! , 1-#,! )1 /.$41)-.6()! 6&G1.6()! /,<.1./()! NGB#,),12%!/,!
).1-(+$)!<G).6()!.1,)0,6G<.6()!6(+/(#!Y;.66.1! -1$&=:1UfTaz=!
|
>*$&+,1-1 (1 p7@U"57:! 1 $1)*$! A#)3(1 +$.)! $-*$&:! 7@u"57:1)3(! ()! 0£.16.0$.)!
2)-#+,1-()! 1.)0(1GA,.)! 1! &.- #$-*#$! 0$#$! $AS&.$#! $)! /.)<*12Q,):! <(#1,6,1/(! *+!
1.$41°)-.6(10#,6.)(1/$! 7"5:1$0#,), 1-$/(1$-#SAL)!/, | #A#,11,17,6.)3(1/,|@#.-L#.  ()!/,!
7.$41°)-.6(!1,1;,)F*)SI0$HSI 7"5U7 (#!/, | @$%, 28!, 17.)-i#%. () 1> #-.6*&$H#, ) #,&$6.(1$/()!
CI7(# YA #$1,D()IT:IU:IVLIAZIYT,1p().!,-1$&=IUFTAs!;$*&.1(!,-1$&=:1UfTdZ=!
|
\LA,)-.4$/(#,)1#,<,#,+1$11,6,))./$/,1,I0#(0Q,+!$!,D0$1)3(V(17@u"S7:/,6(##,1-I$) |
)*$)! (%), #A$2Q,)!,1$-. A/, 168&G1.6$=!"$+%6L+1)*4 #,+1$1.1- 4A#$23(IT(1\\:/$1/(!
A$&(#!,1$18&.),1/()!1%. (+$#6S/(#,)10(-, 16.$&+,1-,1#,8&$6.(1$/()16(+!$)! 7"5 03! "#$-HB
1,1*+$10#(0()-$! F*,16$#,6,1/,104#(6,)) (11| A$&./1$23(16&G1.6$:1),1/(11,6,))8%. () <*-*#()!
)01, 1- /(1Y >&+, /$) -1$&=:1UfTaz=!
|

"KhK %C=<=D?R<E
i$16(1-,+O(#HSL,./$/,:1 %+ /()1 0#.16.0$.)! +(-.A()! /,| O(6*#$! 1,1 -#$-$+,1-(1 0S#S! /(#!
(#(<$6.$&!/,1(#.4,+113(!/,1-$&:10(#10$#-,1/()1.1/.AG/*():1)3(1$)! 7"5=1j$)! 7"5:1-,  +()!
6(+(1(%B,-. A(1/,1-#$-$+,1-(1 (1 6(L-#(&(!, ! /.+.1%.23(1/$ /(#:1#,6%0, #$L/(1 S <*123(1 /(!



8%4%H#C,(C3+%6#S$,

SOSH,&'(1+$)-. 48 #.(:1), +0#,16(+1(L.1-* .- (!, W, <6 $#1(10$6.,1-, | 1$0$2.4*$#! $)!6$#4$)!
$IAH#)S) F* 10, #1#S+ (10#(%&, +$:10#,A, 1. 1/(1+$.)/$L1() $#-.6*&S$#,)! 1+, &' (HS1/( $!
F*$&./$/,1/,IA.1$1/(10$6.,1-,| Y @ SHH#SHS! -1$&=:1UFTTsI7,Ip()).!,-|$&=4BABL (*1 (! -!
$&=:1UfTbZ=!

I

H!.1G6.(1,10,#0,-*$23(1/$V/(#,1/(10#(%&, +$!)3(16(1-#.%* 23(1SV/, + (#$11(1/.$41')-.@
S-S+ 1-(L16(##, - (=1 $#51(1)*6,)) (V(1-4$-$+, 1-(ILL+0(#-$1-, 1<$? #1*+$1, 1-.<.6$23(!
O#.+8#.$1/(10#(%&, +$!,<.6$2:1%, +16(+(16(1-#(&SH#! ()1 <$-(#,)! -.(& 4.6()=!g$%, T$8.+
#F* HISI$23(1, 15 +$! F* 0$! 1*+$I$%6(#/$4, +1+*&-./.)6.0&. 1$#: 1 F* 1$)) (6.3 $%6(#/9!

L O8#S) < #1-)! *-.&281(1 1)-1-$)! -#$0.3)! <G).6$):! <$H+$6(&)Y.AK*!
B6(+0(H#-$+,1-5.)IYM ##, #$), -1$&=:1Uffes!K$* #1rld, +./,W:IUT_s!5,86'.(#,-1$&=:1UfTUZ=!!
|

HI-#$-$+,1-(1/,)-$)!1.)<*12Q,)10(/,:!,1-3(1) #LALI( +1-#R)16$- 4(#.$)K! -#$-$+,1-(!
13(1 .1A$).AG! #$-$+,1-( +.1.48+,1-,1 .1AS).A(! ! -#$-$+ 1-( .1A$).A(=! H! 0&$1(1/,
H$-$+,1-(IAS#.$1,1/,0,1/,1/(1/.$41°)-.6(1,)0,6G<.6(!, 1AHSA.IS/,V(11.)-i#%.(1$!>" 5!
6(1-*/(1()!0#.16GO0.()!.+0&G6.-()/(1-#$-$+,1-(1$0&.6$+E), I/, | <(#+$1* 1. A #) S&UN¥+!
VZIY7,1p()).!,-1$&=:1UfTAZ=1!

|

>&A*1)! $*-(#,)! #,6(+,1/$+! .1.6.$&+,1-! $! *-.&.2$23(! /,! - #$0.$)! 13(EAS).A$)! !
#AHGA,.): 084! ()1 0$6.,1-)! O(#-$/(#,)!/,1 7"5:1 [ AJ( CH*$! -.(&(4.$!.1/,<. 131!
BFHB6- HIS*-(&.+.-$1-,=17,)-SI<(#+$:1/,<, 1/, +1F* ISI0#(4#,))3(/(-#$-$+, 1-(1 08 *+$!
$%(#/$4,+1+$.)L.1AS).AS) VAN (6(##,#1$0") <B&'SY, 1+(/$&./$/,)1+$.)16 (1) #AS/ (#$):!
10,11, 1/(USIAHSA.IS! Y(1.)-#%. (1Y @SH##SHS!, -1$&=IUFTFS!7,Ip()).|,-1$&=:IUFTASI5*#0"W!
-1$&=:1UfTVZ=!

!

J3(11.A#)3)1$)!(02Q,)!/,1-#$-$+,1-(113(1. 1A$). A($0&.68A,.)!1$()!6$) ()1 /7"5:1), 1/(!
F*1)3(1 $0&.6$/$)!/,0,1/,1/(1 1,1 6$/$! 6$)(! ,)0,6G<.6(=! >(! &(14(1 /() $1():! -R+!). /(!

VA HI) < #,1- ) +(/$&.[$])! - #SOR*-.63) OS#S$! -#$-$+,1-(1/,1 7"5=IN)- $)! - #$0.9)!
16&* +1$1 /*6$23(1/(10$6.,1-,:1- #$0.$)!16(41.- A(E6(+0(#-$+,1-$.):1<.). (- HBS$: |- #$0.$!
$-#BAL)! 1,1 *-.&.2$23(1 /,! <8#+$6():! -, #$0.$)! <G).6$):! 0&$6%)! .1$HBAF}6G6.()!
00-*#$.):1 $6*0*1-*#$:! DH#6G6.()! +$1/.9%*&$H#,):! )-+*&$23(1 ,&L-#.6$! 1,H#A(OS!
H#$1)6*-S1,$:1, 14, 1(*-#$):1), LI(IF* 1+%.-$)1A,2,)1,)-$)!- #$0.$) ) 3(1$) (6.$/$)1*+$)!C)!
(=-#$)IY @$HH#SHS! -1$&=IUFTTSI 7*#' S+ IUFTVSItS[*/$-, | -1$&=1IUfTbsIP. 1/<(#)! -1$&=:1UfTaz=!!
|



Habitos Parafincionais e Disfungdes 1Temporomandibulares - A Luz do Conhecimento Atual

( Exame de acordo com o DC/TMD )

DTM Reversivel DTM Irreversivel
/ N\
— Tratamento conservador /}—

//
—K Terapia farmacologica Pt
- "
( Procedimentos minimamente invasivos 1
\ S
v
( Procedimentos invasivos —
\ J

Diagrama 3. Algoritmo de tratamento para o manuseamento da dor relacionada a DTM. Adaptado de

Wieckiewicz, Boening, Wiland, Shiau & Paradowska-Stolarz (2015).

No que toca a educacdo do paciente, explicagdes e garantias sdo uteis em eliminar o medo
e melhorar os sintomas nos pacientes. Estes devem ser aconselhados a descansar o seu
sistema mastigatorio, evitando os fatores precipitantes, tais como alimentos duros ou
mastigaveis, gomas e pastilhas elasticas e habitos parafuncionais (Abouelhuda et al,,

2017; Wieckiewicz et al., 2015).

Estudos realizados sugerem que os pacientes que recebem intervengdo psicologica
apresentam niveis expressivamente mais baixos de dor e depressdo, bem como menor
probabilidade de procurar resolucdo para problemas relacionados com DTM. Além do
mais, a terapia cognitivo-comportamental resulta na diminui¢do dos niveis de dor,
reduzindo o stress emocional associado a dor crénica noutras partes do corpo

(Abouelhuda et al., 2017).

A area da fisioterapia encontra-se na primeira linha do tratamento para a dor e disfungéo
da ATM, sendo uma terapéutica simples, ndo invasiva e barata, podendo ser facilmente
implementada e executada em casa. Esta especialidade oferece a oportunidade de médicos
e pacientes comunicarem entre si. Sdo diversas as medidas de fisioterapia, tais como
exercicios de relaxamento ativo, acupressdo, spray de cloreto de etilo e alongamento

passivo, ultrassom, exercicios de amplitude de movimento, massagem profunda,
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8%4%H#C,(C3+%6#S$,

$0&.6$23(! /,! 6S&H! 'i+./() ))-+*&$23(! 1,#AQS! &L-#.6$! ! - #$0.$! /) &S! "$.)!
+(I$&.I/,)1)3(! +0&,+,1-$/5)! /] <(H+$! $1 #,/+2 #1 $1 . 1<&$+$23(:! $*+,1-$#! (! <D (!
)$LA*GL, (1 &(B$&:! O#(+(A,1/(! (! #,8$D$+,1-(1 +)6*&$H#=! N)-$)! O(/,+! ), # *)$/$)! 0$#S$!
#,4*8$H#1 ()1 <$-(#,)10#,6.0.-$1- ):1$%+,1-$1/(1$!.1.9%.23(16, 1°¥$®b(*, &™*/$!,-1$&=:1Uf Ths!
540'W1,-1$&=:1UfTVs!"$1$[$!,-1$&=:1UffdZ=!

!

"R+, H+()-#S/(10#(+.)) (#$)!$) - #50.5) 1+ $1*$.) I0#(B, -$/$) 0S#SI$*+, 1- S+ (%.8./$/,!
4,142 S (#:0), 1/ (1<t F*,1- +,1-,1%-.&.25/$)!, +16(1B*1-(16(+1-L61.6$)!/,!, D,#6G6.(=!
N)-$)! i&-.+$)! -R+! <.1$&./$/,! [, <(#-$&,6,# ! +,& HSH $! +(%.&./%/,) 161)6*&()!
+$)-.4$-#.0!,1/$! 6(8&*1$! 6,#A.65&=! N)-$)! -L61.6$)! -$+%6L+! (<, HEE, 16.$&! 0$#S!
m#, 1).1$#01 1#,$%.&.-$#1$1+*)6*&$-#$:1)0,6.$&+,1-, |, +10$6 FI;1|())*,+1'8%.-()!
#,8$6.(18/0)1$(1)-#,))=IN+16(1B*1-(16(+!$)!-L61.6$)!/,!, D,#6G6.(): 1) /BEG6.()10()-*#3.)!
O/, +HSB*/SH L(1$&.1'$+,1-(1/(1).)-, +$!6HSL. (+$1/.%*&S$H=IN)-,) 1 0&SL()!/, I-HS+HL- (!

I$! <.).(-#$0.$! A+ ),# )0,6G<.6()! O$#$! 6$/$! 0$6.,1-,! ! O(/,+ ,LA(&A #! *$!
6(+%.1$23(/, 1+ (/&SI ) YKS* #1110, +./ W UFT_SIS*#0'W! -1 $&=:1UFTVSs!"$1$[$!,-!
$&HUFdZ=!

!

HI-#$-$+,1-(1<G).6(IS0(.$E), |, +1$B*)-,)|(68*)$.): 1*-.&. 2523 (UBHS$-(&(4.$! (#-(/11-.6$! !
#)(1/,108$63)! (68)$.)=! N)-$! i&-.+$! (023(1/,! -#$-$+,1-(16(1).)-,! 1$!%&.2$23(!/,1 *+!
$O$#,&'(1#,+(AGA,&! | #,A #)GA,&:11,).41$/$! 08&S6$! 1, *#(+.(##,8&SD$1-,| YA(-, HEH6&*)$
YM ##, #$!,-1$8=:1Uffes!"$1$[$!,-1$&=:UffdZ=!

v+ SO$H#,&'(1 (68%)$&! L! *+$! )*0,#<G6.,! (6&*)$&! $#-.<.6.$&! #, +(AGA, QBHH/E!
1.$41°)-.6(! (*1-#$0.$: F*1$<,-$! $! #,8$23(1, 1-#,1 $! +$D.&$! | $! +$1/GAI&H0(!/,!

1.)-i#%.01()! +)6*&()! +$)-.48-#.0:1), LI F* 1- +1 <, (1,1 )-$%.&.2$23  (1(6&*)$&!,!
0#,A,123(1/(11,)48)-, 1/, 1-8#.(1Y >%(*,&*/$! - 1$&=:1UfTbsI5*#0"W!,-1$&=:1UfTVs!"$1$[$!, -
$&=:1Uffds!0.,6[.,X.6?!,-1$&=:1UfT_Z=1!

>1)6(&'S!/(1-.0(,1A(-, #$!(6&*)$&ILI%$), $/$!,+1/.< #,1-))I<$-(#,)=!>)0&$6$)!+(&,))3(!
+5-$)IA,2,))S/$): 10(#1) #,+1/,1<86.8I<$YH#.6(:1-, 1/(1, <,.- (U, #,1*23(, V(#1+*)6*&$H!

SIS S=1 (HI(*-#(18&$/(:1$) 08$6$) !/, 1$6#G &. 6 (. B(1-R+1)./(V,+(1)-#$/(+(1,<.6$?,)!
1()10$6.,1-,)16(+17"5=IN)-$)!0(/, +1) #10&$6$)/,1,)-$%.&.2$23(1(*/, #,0().6.(1$+,1-(!
$1-#.(H Y@$1/.#8&.! -1 $&=1UfTas! 7,!p()).! - $&=:1 UFTAS! 7H#'$+:1 UFTVS!HS[*/$-,! - $&=:!
UfThZ=!!



0123$,4!5'&'6-#73,#'341%!8346-#.9%4!:%+;,&,+'#)32-('&H1>-?1),! @ , #A%7 3+%#$,'BS-'(
|

H)19%,1,<G6.0)!1/,)-,) $0$#,&'()! (68*)$.)! 6(+0#,, 1/, +1 *+$1 #,&$23(! (68*)$&* O (#8#.$!
)-8A.&:1 $&- #$2Q,)! 18)! #,&$2Q,)! /$! )-#*-*#$! /$! >"5:1 0#,A,123(! /,! 6(1), AERS)!
1,1-8#.$)1 1 04#.(/(1-$.):1 | *+$1 00)GA,&! #,/423(1 1,1 $-.AI$/,] +¥)6*&SH! +$)-. 4$- #.$!
F4$1-,1 (1) (L(=N16$H#$6-,#.2$/(10,&(1),*1%$.D(16%)-(:1%($!,)-L-.6$:1$&-$106/$/,:10,& (!
<$6-(1/,1), #1%+1+L-(/(113(1. 1A$). A(:!-, L/(1$B*)-,1 <86 .&: | O$HS! S&L+!/,1 6 (1-#. YOFHS!
$&GA. (V0. 1-(+$)V(&HO)OV(10$6.,1-,.10#(-, 4, 1/(16(1-#SI(1$-#.- (1, 1-8#.(1,1/,16$ #43)!
HE*+8-.68)=IHI-#$-$+,1-(16(+1/.)0().-. A(). 1- #(6&*)$.) ILISIS&- HAY, |-#$-$+, 1-(!, +!
F* 1$1+$.(#.$1/010#(<.)).(1$.)1/,NS$i/, 1), 1- IF* 1- +1%($) 1#(-.1$)!6&G1.69)!,16(1<.$12$!
Y@$1/#&.1,-1$&=:1UfTas!7,!p().!,-1$&=:1UfTAsIP.1/<(#)!,-1$&=:1UfTaz=!!

|

P.1/<(#)! -1 $&=! YUTTaZ!#,< #,+ F* | $)I-#R)!.1/.6$2Q,)! +$.)! 6(+*1)! OSHS! ;#% K+
$0&.6$23(1 .1-#(6&*)$&! )3(K! /#! /(1).)-+$! +$)-. 48 #.(: [(#! ], 6$%,281(* -, 1)3(! !
1)4%)- 1/, 1-8%#.(/, A (1$'8%.-()I0$HS<*16.(1$.) =Iv+$!- #$0.$IS-#SAL)Y, ) 0 14(-, #3)!
(68*)$.)IF*,1),B$!,D6,)).A$+,1-, 10#(&(14%$/$:1), +IF*$&F* #1-.0(1/,16(1-#(&(:10(/,| 8y $#!
$I*+1)-$/(10$-(& 4.6(1$&- #S1/(LH# A H).A &+ 1-1(1).)-, +$1+$)-.4$- #=17,)-, 1+(/(:]
(10#(<.)).(1$&!/,1)$i/,11,6,)).-$100)* # (16(1',6.+,1-(1)(%#,17"5! - #S0R*-.  6$!6(+!
)(1/,1A(-, #$):10(.)!1 (10$6.,1-,16(+!)-,1-.0(1/,|F*,.DS$) 4 #$&+,1-,)*#4,11$  16(1)*&-$!
4,1,#$8.)-$1Y @$1/.#&.),-1$&=:1UfTas!P.1/<(#)!,-1$&=:1UfTaz=!

|

>-#$AL)!/$I0#8-.6$!/,15,/.6.1$!7,1-8#.$1h$),$/$! 1$INA./R16.$:113(!,|*8(1-,+0&$/$)!
18! O#.+, #$! &.1'$! 1,1 /,6.)3(! $! O#,)6#.23(! /,! -L61.6$)! /,! -#$-$+,1-(1 /,17"5! F*,!
OH(+(ASH+*/$12$)!(68)$.)16(+08&, D)L, L##,A #)GA, )16 (+(1016$) )1/, |$B*)1(6&*)$&!
O(#1,)4%)-,),&,- AC- #$0.$I(#-(/|1-.6$:1-L61.6$) !, #,$%.&.-$23(I(#$ELOBS: [(#-(0,.$!
<*16.(1$&! (*16.#*H#4.$! (#-(418-.63!Y @SHASHS! -1$&=:1UFTTs17,1p()).!,-1$&=:1 UFTAZ=!; (8] (*-#(!
&S$I(1,)-H()1$1- 2. (#,) 14, < #ASHIF* Y )(1-#$-$+,1-()1+$.)16(+*1) | 1$10#8-. 6314, #$&!
) #.$+H()IS0SH#,&'(). 1- #(6&%)$.)!, I$B*)-,1(68*)$&IYP. 1/<(#)!,-1$&=:1UfTaz=!!

|

VL) (1#,$&.25/(1) (%6#, 1 ()| 0$/#Q,)! - #SOR*-.6()!1#,$&. 2$/() O/, 1-.)-$): 1#, <. * 1 F* |
), -8/, 1()10$#-.6.0$1- )11 (1+,)+(L1/.6SHS+IF* 1#, $&.2$#.$+!$ B*)-,1(6&*)$&I0$H#S$!
J# #,.&$6.(LS/S! $! 1)<*12Q,)! - +OFH(+$1/.%*&S$#,)=! 50)-#(* '$SA# $))(6.$23(!
).41.<.6%-. A1, 1-#,1$1/,6.)3(!/, 1, $&. 2$HI$B*)-,)|(6&*)$.)!, 1$4H8(1<.$12$!- #SOR*-.6$!
OSHSI0#(%&, +$)1#,&$6.(1$/()16(+!$I>"5IYtS[*/$-,!,-1$8=:IUfThZ=!!



8%4%H#C,(C3+%6#S$,

N)-,! $B*)-,1 (6&*)$&! LI *+$! - #$0.$! ##,A H)GA,&:! -$&! 6(+(! B8 #,<IEH D/ A1), #!
* &.2$/(1$0,1$)! 0$#$!./,1-.<.6$#! |, &.+.1$#1/.)6#,0516.$)! (6&*)$.)! 445)) YIS[*/$-,!
-1$&=:1UfThZ=!!!

!

H)! <8#+$6()! .14,#./()! A.$! (#$&: .1/.6$/()! 0$#$! $)! 75! .16&* +! $1$&4L).6H1-.E
1<&$+$-#.01L3(E,)- #(.,)IY>\ING)Z:1(0.(/,): 1, &$D$1- ) 1+*)6*&$#, ): 16 (#-.6 (K., )!
$1-./,04,)).A0:! $1-.6(1A*&).A$1-)! ! %,12(/.$?,0.1$)! Y-$%.,&$! aZ! Y>%(*,&*/$E $&
UfTbs!5*#0'W!,-1$&=:1UfTVsIH*$1(*1(*!,-1$&=:1UfTbs!0.,6[.,X.6?!,-1$&=:1UfT_Z=!

|

"$9%,&$1a=!".00)!/,1+,/.6%+ 1-0)$/O)1L(1-#$-$+,1-( /17"5  =H/$0-$/(1/,17,1p().: K#,, 1% #4:IP *1
r'J-,.1[,& #YUFTAZH!

@&9))! ND,+0&() M*12Q,)

>\iNQ) ! \960#(<,1(:! 1$0#(D,1(:| p./*?.# 1$!.1<&$23(!, 1$!/(# =!
1.6&(<,1$6:!$)0.#.1$:!,-(/(&H¢
(*#() =!

HO.(./,) ! @(/,G1$:1(D.6(/(1$:1+(#<.1$| p,/*? #H$I(# =1
H(H#H<(1$:1+,0,#.1.1$ =!

@(#-.6()-#(1)! HI1)(1$1 /,D$+-$)(1$:! | p,/2.# 1$1.1<&$+$23(1,1$!/eH
#(6(H-) (1S =!

D,&$D$1-,)I+*)6*&$H]) @.6&(%,108.13:! p./*? # 1(1,)08)+(1+%)6*&$H# =

BSH)(O#((&:!  %$6&(<,]
+,-$D(1$!+,-(6$#%$+(&=

>1-/,04)).A() ! >+#.0-&18:1  -#$2(/(19 p,/*2 #I$1-,1)3(1+*)6*&$H=!
<&*(D,-.1$:) #-#$&1$

>1).(&G-.60) SEOHS?(&S+!  &(#S$?,09 p./*? #$1-,1)3(1,!(1,)08)+(!
(D$?,0$+:! 1.$2,0$+:1| +%)6*&$#!
#.$7(&$4%)0.#(18! !

>1-.6(1A*&)A()! K$%$0,1-. 190K, 4$%$&AIS | p,/*2 #SY(#!,! /.+.1* 23(/$!

! ),1).%.&./%/,! 1()! +i)6*&()!
1$1+9)-.4$23(=!

|

SHS!(1-#S-$+, 1- (/S (1 $4%/$:)3(1.1/.6$/()! S1S&AL).6()! 16 (#-.6()- #(./,)=!; (#! (*-#(!
&S$/(10I>\ING):I$1,)-L).6()1&(6$.)L, 1#,&SDS$1-,)1+*)6*&$H#,):-$1-(10(/, +),#!,+0#,4%$/()!
0$#S! 1.)-i#%. ()1 $4%/()! 6(+(1 64 1.6()=' H)! >\INQ)! (<, #,6,+! AS1-$4,1)! 13! #,/+23(1 /$!
1<&$+$23(:11(!, 1-$1-()3('1,6,))8#.$)!10,)F*.)$)10$#$!, DO&HSH! (1), *1*) (SA0#$?(,!



0123$,4!5'&'6-#73,#'341%!8346-#.9%4!:%+;,&,+'#)32-('&H1>-?1),! @ , #A%7 3+%#$,'BS-'(
|

J,1-.<.6$#1),1 $)! A$1-$4,1)! 1(1 -#$-$+,1-(1/S!/(#! 1 /! . 1<&$+$23(1)*0,#$+1(),.-()!
6(&S$-#$.)!1,4%-. A0 Y>%(* &*/$! -1 $&=:1UfTbs! 5*#0'W! -1 $&=:1UfTVSI H*$1 (*1(*! -1 $&=:!
UfTbZ=!

!

H)! #£&$D$1-,)! +*)6*&$#,)! -$+%L+! O(/,+!),#! 0#,)6#.-()! 0B#$! (! -#$-$+,1-(1 1,1 /(#))
+¥)6*&$#,)!,u(*!,)08)+()=I N)-,)! +,/.6%+,1-0! /A, +1) # *)$/()! 6(+! 6*./$ 1¢:1O()!
O(/,+16$*)$#1),/$23(1).41.<.6$-. A$=IN)-*/()1#,$&.2$/()113(16 (1), 4* #$+!/,+(1)-#FHF* )|
0#,&$D$1-,)1+*)6*&$#,))3(1+$.)!,<.6$2 )1 L(IS&GA. (VS (#(IF*,1()1>\INy):1), L/(1F*,!
0SS!+, &' (#$#!(1),*1%,1,<G6.(:!,)-,))3(1<#,F* 1- +,1-1%.&.2$/()!,+!6(+%.183(!6(+!
OS\NQ)IY>%(*,&*/$!,-1$&=:IUfThsI5*#0'W!,-I$&=:IUfTVsIH*$1 (*1(*,-1$&=:IUfThs!"$1$[$!
-1$8=:1UffdZ=!

!

H)!$1$&4L).6()!(0.(./,)!-R+1)./("")$/()10SH#SI (1-#$-$+,1-(/SY (#1$4*/$:1,1$!) *$!,<.686.$!
1(1-#$-$+, 1-(USY(#+(/ #$IB1B)), A #$!,)-81%, +1,)-$%,&,6./$=1j$!7"5:1(1 *)(16#.-,#.()(!
1)-)+,1.6%5+,1-0!1 0(/,:! 6$)*$&+,1-,:1),#1 .1/.65/(1 0S#$S! $! /(#1 64 1.68! +(/ #$/  $! B!
AHSA, TIPS/ (1(*-#3)1#(4$)1)3(1.1,<.65?,)=IH!*)(1/,1(0.(./,) OS#$!/(#16# 1.6$!-,+1)./(!
1,),16(#$BS$/(10(#! 6$*)$!/(1),*10(-,16.$&! O$#$! . 1/*? #!-(&,#S516.9!,!/,0,1/R16.$! 66!
>)).+:1$10#,)6#.23(1/,1(0.(./,)! 0$#$! (1 -#$-$+,1-(1/$! 7'51/,A) #1#,)-#.-  $1$16&G1.6()!
)0,6.$&.2%/()11,)) B!+ (/$&.IB/ MY KS* #1r1J,+./ W:IUFT_SIH*$1(*1(*,-1$&=:1UfThZ=!

|

H)! 6(#-.6()-,#(./,):! <8#+$6()! $1-.E.1<&$+$-"#.():! -R+!)./(1 *-.&.2%/()! OS#$-$#! 75!
+(/ #$IB! ! 4#SA,=! "R+ $23(1 /.1 [.+.1%.23(1 1,1 O#(/*23(! /,! O#()-$4&$1/.193)! !

&, *6(-#.,1)=IN+%(#$!()!16(#-.6()-, #(./,)).)-L+.6()!113(1),B$+ 1 (#+$&+,1-,10#,)6#.-()!
1(1-#$-$+,1-(/$ 7"510(#16$%)$1/()), ), <,.-(0'6(&S- #$.):1-+)./(‘#,6  (+,1/$/('F*,!
0!6(#-.60)-,#(./,)! (#$.)!),BS$+MS/()!,+16(1B*1-(16(+!*+! >\|N:16(+(! (1 1$0#(D, 1(!
YH*$1(*1(*,-1$&=:1UfThZ=!

|

H)! $1-./,04,)).A0! -#.6G6&.6()bF )Z! )3(! *)*$&+,1-,! *-.&.2$/()! 1$! /(#! 6# 1.6%!
#,8&$6.(1$/$! C! 7'5!1 $))(6.$/$! $! 6,<$&,.$)! /(1 -.0(! -,1).(1$&=! N)-3()8.$/()! $! 6,#-()!

A L-01$/A #)():1F*, 1L.16&*,+1),/$23(:1-(1-*#$:1A.)3(I-+#AS!,1%(6$!),6$=!Y>%(*,&*/$!
$&=:1UfTbs!K$* #Irld,+./ W:IUFT_sI5*#0'W!,-1$&=:IUFTVSIH*$1(*1(*!,-1$&=:1UfThZ=!
|

H)!9%,12(/.$?,0G1.6()! Y$1).(&G-.6()Z!)3(! +*.-$)! A,?2,)! O#,)6#.-()! OSH#SLEH-AS(! /!
)OS)+()! +¥)6*&S$#,)! $4*/()! 1 1)-i#%.0! /(1 )AL= j( ,1-$1-(! )-$! 6&$)),! /!



8%4%H#C,(C3+%6#S$,

+,1.6%+,1-()1,)-81$))(6.$/$!$!. 1i+#()!,<,.-O'$/A H)(!Y-(&#S16.$!, 1/,0,1/R16.$Z:IF* !
B(1-#3$.1/.65+1 (1), *1%)(1$! &(14( O#S2(1 1(1-#$-$+,1-(1/$1 75! (*1/,! (*-#$)!6(1/.2Q,)!

YK$* #1r1,+./ WiIUFT_SIH*$1(*1(*! -1$&=:1UfThZ=!

|

H)! $1-.6(1A*&).A():! (*1$1-.6(1A*&).A$1-,):1)3(1A$)-$+,1- 1 *-.&.2%/()! 1(! -#S$-$( 1$!
J(#11,*#(08-.6$:10(#L+!(1+,6$1.)+(10#,6.)(/(),*,<,.-(1$1$&4L).6(10,#+$1,6,!. 16,#-(!
YH*$1(*1(*!,-1$&=:1UfTbZ=!

!

ND.)-,+!/.<#,1-)1)(&*2Q,)!- #$O0R*-.68)!F*,10(/,+1),#!.1B -$/$)!/ #,-$+1-,11(!,)0$2(!
I$1>"5:1),1/(1,)-$)! .1B,2Q,)! .1-#SES#-.6*&S$#,)! +L-(/()! +.1.+$+,1-1 .1A$).A()! F*,!
0,4+ (1 -#$-$+,1-(1 [#,6.(1$/(1 1$! .1<&$+$23(! ! /4,1 #$23(! $#-.6*&$H=N)-$!
+,1.6$23(! .1B,-8A,&! .16&*.! $1,)-L).6()! &(6%.):! 6(#-.6()-#(./,)! (D.1$! %(-*&G1.6$!
Y . $&MH(1$-(11,1) 1.(Z! Y-$%,8&$! bZ=! N)-)! +L-(/)! )3(! O#(B,-$/()! OSHS! -#$-SE+F)1-
0-,($#-#G-.6()=IND.)-,+10,)F*)$)IF* 1. 1/.6$+1#,)0()-$)1#, 4,1, #$-. A$)L 4,1, #$- AS)!$!
“$.)1.1B,2Q,):1), L/(1F*,1(1),*1%)(10,#+$1,6,16(1-#(A #) (1 Y>%(*,&*/$! -1$&=:1UfTbs! 7!
P().,-1$&=:IUFTASIKS* #1r1d +./W:IUFT_SI5*#0'W! -1$&=:1UfTVs!"$1$[$!,-1$&=:IUffdZ=!
|

"$%,&$! b=! @(+0$H$AH,! )(&*2Q,)! - #$O0R*-.6$)! .1B,-8A,.)k! 8B.&*# 1.6(! ,! 6(#-.6()-,#(./,)=!
>/$0-$/(1/,17,1p()).:1K#,, 1%, #4:1P #Ir1J- 1[ & #IYUFTA  ZE

! 6./(19.$&*# 1.6( ! @(#-.6()-#(1)!

h,1,<G6.() HU "$&*#(1$-( /) YL( ! L * | p/230 /1 <$ (&)
B(+0(1,1-,! 1$-*#$&! /(1 <&*G/(1).1(A.§ .1<&$+$-#.()! || #./23( /$!
I$) >" 51 &*U#.<.68 |1 +$1-L+ ( $ASSL I )+
$49%.,1-! 1-#1(  1(#+$&  /$) A4*1(& 4.6(=!

$#-.6*8$2Q,)=
N<,-O!>/A#)() | | 7(#1&A11.16'$2(11(1&(6$&!/$!.1BB(! | \1<,23(1 | /)-#*.23( [ $!
0#.16.0$8&+,1-,1-#$1).- #:6) 6$#-.&54,+! $#-.6*8$#=DRLB
#,0,-./$)!$! &(14(10#$2(1/,A,+!
) #LA.-$/$)=!
N<.686!$ 5,&( #.51/01).1%.)! 6&G1.6()! &(14(| 5,&( #.9)%*#-(,1&(14(10#$?(

0H$2(1 /B! 7"5! 1 +,&'(# .$! 4,488 /0] 10!).1-(+$):1).1$.)! 6&G1.6()!
)1-(+$)! +1 6(+0$#$23(1 B6(+! (I | 6(1/.23(14HS&!H B(+0$#$23(!
08$6,%(=! |, 1"*+$! [.<#,12%! 1$| 6(+1(186./(I$&*# 1.6( =!

O#(4#,))3(H$/.(& 4.6S1/$!/(,12%=!




0123$,4!5'&'6-#73,#'341%!8346-#.9%4!:%+;,&,+'#)32-('&H1>-?1),! @ , #A%7 3+%#$,'BS-'(
|

HI0$0,&Y$16.#*44. $I$I>"5113(1,)-819%, +1/,<.1/(=:$#- S HS?3(ILIF* 1<, A /R16.9)!
6(1).)-,1-,):10(.)! 13(!,D.)-,! *+$! 6&%)).<.6$23(1 *1.A #)$&! F* 1 0,#+.- 58, 65/$#! /$/()!
4$'#)'&)37"),4 | F*,1 00)$+! ), #! *)$/()! 0$#$! 6(+0$#$#! AS#.$)! -L61.6$)! 0%06&.6$/$)! 1$!
8- HSHS=I11/,1)$&.., 1-SHIF* 1$16.#44.$1/$I>"51 L1, $&.7$/$!$0,189%)()!,)0,6 G<.6()!
11,6,))8#.0:1),1/(1*+$1 (023(!/, -#$-$+,1-(1.1A$).AS! | 13(1# A #)GA, &= N+E()! /!
SLF*.&(),:| <HS-*#S)! !/, #+.18/011.)-#%. ()1 6(14LL.-()! (*1/,1/,), LA&A.+,1-(:!,)-$)!

)3(! #,$8.2%/$):! ),1/(! F*! ,D6,6.(1$&+,1-,1 )3(! $/,F*8A,.)! 6(+(! 6(+0&,+,1-(1/, !
H#$-$+,1-(1,+16$) O/, 1-#$1)-(#1()!. 1- #1)/S!>"5=IN)-$)!.1- #A,12Q,)! 6 #i#4.6$) ) 3(!
(63).(158&+,1-,11,6,))84#.3) | OSHSI#,)-SHSH#ISI <+123(1, 1#, 12 #1$V/ (#]Y @ SHABES! | F Tfs!
7,100).1,-1$&=:1UFTASI 7 +.-#(*&.):IUfTVIZ=

|

7,1-#(11()1-.00!/,! 6 #*#4.$!/$!>"5! D.)-,+ 0#(6,/.+,1-()1 +.1.+$+,1-,1.1A$)  .A():!
6(+(1)3(1()!6$)()/$! $#-#(6,1-,),!,1$#-#()6(0.$:1 F*N3(1+L-(/()!/,| 6 #44.$1<, 6'S/$=!

p,F* #,+1$1, 1-#$/$!/,1%+1/.)0().- A1 1$!680)*&$! $#-.6* & $H# 0$#$! &*o#. <. 6SHIIG6..,)!
$H-.6*&SH, )1 1#,/%2 #1$). 1<&$+$23(=1I3(1+L-(/()!), 4*#()!,1#80./()1F* ) 3(1*-B/()!,+!
0$6.,1-,)! 6*BS$)! +(/$&./$/,)! 1, -#$-$+,1-(! +$.)! 6(1)#AS/(#S)! 13(! ) #-$+! , <,.-(=!
V)*$&+,1-,1)3(16(+%.1$/()! 6(+!.1B,2Q,)! . 1-#SESH-.6*&$#,)! 0")E(0,#$- #.9F)(!/,!
0&$6%)! (6&%)$.):! - #$0.$! <S#+$6(- #$OR*-.6$! || <.).(-#$0.$! /#$1-,! *{A(0/#G
#,6%0,#$23(=!>)1.<,#,12%), 1-#,1 01 +L-(/()! 6. #i#t4.6 ()| $#-#(6,1-,),! | $#-#()6(0.5)-3("
#,0#,),1-$/011$1-$%,&$1dIY 7,10()). |, - 1$&=:WUFTASI 74 $+:UFTVSIK*S#/SEj$#/. 1..|@$/(#.1:!
M#.22. #(:! 53). #(! 1! 5$1<#,/.1.:1 UfTbs! 5*#0'W! -1 $&=:1 UfTVs! "$1$[$! ,-! $&=:! Uffds!
0.,6[.,X.6?!,-1$&=:1UfT_Z=I!

!

"$%,&$BIA=1>#-#(6,1-,), 1, 1>#IE(0.$I0S#SI(1-#$-$+,1-(1/,17"5=1 >/$0-$/(1/,17,1p()).: IK#,, 1%, #4:1P *Ir!

J-,.1[,& #YUFT Z=!

! SHH#(6,1-),! >##(6(0.$!
7,)6#.23(1 P$SASA,+1 )$&.18! /(1 ,)0$2(! $#-.6*& NIA&A,! $! .1)#23(1 /,1 *+!
JOH.(#! O#)3(1  '/#8*&6$! 1| $#-#()6°0.(,1$!.1)0,23(/$!>"5!

+$1.0%6$23( O$#S! &%28( /! |)(%! 1)-1)3(! /,! <&*Q)! )(%!
$/,#R16.9),1,&.+.1$23(!/,1+,/.$/(#)! | $1.)-).8! 4#$&=! #+-! §
1<&$+$-#.()! . 1-BH- 6*&$H#,)=! 5,1() ##.4$23(1 /(1 ,)0$2(! $#-.6*&S$H:
1AS).A(F* I $I$#-#06(0.8!,10(,).#1 &),! 1))$)! $/#R16.$) | $!
<,(1+ $4%6., 10,1 $HU*S-HA6(+! | +(%.8.2$23(1 I$! $#-.6*8$23(!

$1,)-,).$1&(6$&!,1),/$23(1, 1/(A,10$ =! | A.)*$&.2$23(/.#$=!




8%4%H#C,(C3+%6#S$,

\1/.6$2Q,)! >0, #-H$! &.+.-$/$! 6(+1/.)6(1 $#-.6*&] >0 ##S! || J#H &+.-$/$
$1- .0+, 1- 1) &(6S/(1), +1#,/*23(s ! | ),6*1/8#.8)  $(I  /)$HHSLB
7(#! 6#°1.6$! 6(+! %($! $+0&.*/,! /1| .1-#1(s!!
A+, 1-(111)6(1$H#-.6*&$#1/)&(6$/(! | 9.0(+(%.&.I$/,! /B! >"5
B(+1#,/%23(s ! )65 1/8%.$!  $!  <%#(),! (*
H)-,($#-#.-11,4,1 #$- AS$U(&#HOSE | $/,#R16.K)!
H)-, ($#-#.-1/,4,1,#$- A=
@(1-#$.1/.632Q! >"516(+1$1F*.&(),1),$!(*I<.%#($s | | >"5! 6(+! $1F*.&(),! )),$! (!
M(1-,!,D-#$6$0)*&$#1/,!/(#s <.%#()$I4#SA, S
$6.,1-)IF* 1 13(1<(#$+1)* %+ - /)1S! | M(1-,!,D-#$6$0)*&$#!/,1/(Hs
#$-$+,1-(113(1.1A$). Al= $6.,1-)1 Fx1 13(1 <(#$+!
Y %+-10)! $! +($&.I$/)! 1]
#$-$+1-(0 13(1  .1A$).A(S
#$-.6$1-)!  6(+ <$&$! |/
,D0,#.R16.%!/,! 6.#*#4.$! $#-.6*
$%,#-$=
N<.686!$ N)-*/()!#,6,1-,)! #,8$-$+! *+$! -$D$!/,!| v+ 4#$1/,1,)-*/(1+*&-.6R1-#.6(!
P61, -#S-$+1-( /1 d Vi {l + | #,&$$ef{!/1-$DS$!/,1)*6,))(:!
0$6.,1-)! 6(+! L)-i#%.(! .1-#1( | /<18l 6(+( +&HS! [$!
O-,($#-#.-1 [<1/$ 6(+( *+$! | +(%.&/$/,:! I(#! ! <*123(% >!
+&(#S! 1S $% #-#$! +8D.+$! | $#-#()6(0.$1& AlS+$I+ &'(# .$!
+$1/G%*&S! I *+$1#,/-23(11(11GA,&!| 1$!$%, #-*#$I1$0")I TU+ J}$. (#!
J(#,11.)<*123(1+$1/.%*&$#! (0 Fxl 1% $#-#(6,1-),s! 1(!
A-$1-(113(1 (A<, #,12$! 19!
I(#=!

ND.)-,+I(*-#()H+L-(/()16.#i#4.6()+$.). 1A$). A():16(+(10)16$) ), [$% (#/$4,+16.  #i#4.6$!

$%,#-$! YSH-#(0&$)-.$Z:! F*,| A)S+ #,)-$*#S#! (1 +(A.+,1-(1 +$1/.%*&$H! || +.-. 4BH! $! /(#!

(#(<$6.$&:1), 1/(1F*1)3(1#,$&.2$/01) (%! $1,)-,).$! 4, #$&=IN)-,) O#(6,/.+,1-(RA(&A +!
4 $1#,+(/,8$23(1/$! )0, #<G6.,| $#-.6*&$H OSHS! #,+(23(1/,1 0-, <.-0:1 #OQ,)(-#$)!
1, A*&S$H.1B1)1Y-$%,8$1eZ=103(1,<,-*$/()!, +16$)()!/,1/,4,1, #$23(! (1/,)&(6$+,1¢ /(!
1.)6(1$#-.6*&S$H: 1 F*10(/,+1), #1#,00).6.(1$/():1#,0$#$/()! (*1#,+(A.1()=!j3( $0#,),1-$!

+* -$)16(+0&.6$2Q,):1), L/I(1F*,10(/,+1. 16&* #1$!.1<,23(1/$! < #./$! 6. #i#4.6$: $82Q,)!
(68*)$.)10,#+$1,1-,):1&,)3(V(11 #A(I<$6.$&: 1/ (#I$H#-.6*&SHIH#, 6./ ASL- QIPAS)6*&$#,)!
0(-,16.$8&+,1-,! <$-$.)=! >! <.).(-#$0.$! 0))E(0,#$-"#.$! ! ()! ,D,#6G6.()! /,08ct-*/,! /!
+HA+,1-(1)3(1,)),16.$.) 0$#$I$-. 14 #1+ &' (#.$)1<*16.(1$.)1$1 & (14 (1 0#$2(:) GER(!, +!



0123$,4!5'&'6-#73,#'341%!8346-#.9%4!:%+;,&,+'#)32-('&H1>-?1),! @ , #A%7 3+%#$,'BS-'(
|

-($)!1$)!6.#H#4.$)!/$!>"51Y7,1p()).! -1 $&=: UFTASI 5*#0'W! -1 $&=:1 UfTVs! "$1$[ib&=:!
uUffdz=!

!

"$%,8$! €=17.<,#,1-)| $%(#($)! 6.#i#4.6$)! |, $#-#(0&S)-.$£80-$/(1 1,1 7,1 p()).: K#,, 1% #4:! P* 11

3, A[&H#YUFTAZ=!

p,0().6.(1%+,1-(! p.,00).23(1 /(1 1.)6(! /,! A(&-$! C! )*$! 0().23(! $1$- +.6$! L(#+&! ,+!
1(11.)6( ! 0$6.,1-,)!6(+1*+$!/.)<*123(1.1- #1$=! 1*+10#(6,/.+,1-(1+$.)! ,<.6$?!
+11)6()! 6(+! SOS#R16.$! 1(#+$&! YO#$16(:! <.#+,:1 %#.&'$1-,Z! 6(
1,)&(6$+,1-(1+G1.+(=!

p,0$#$23(1/(11.)6( ! | ; ,F*1$)! 0,#<*#$2Q,)! 1,1 1)6(1 O(/,+! )# #0$#$/$)! 6(+! *+!
16, ##$+,1-(10#.+8#.(1),+1-,1)3(2

7.)6,6-(+.$ ! >1#,+(23(1/(11.)6(1$#-.6*&$#IL!.1/.63/$!,+10$6.,1-,)|6(+10,#<*#$23
11.)6(14#$A,:10,#/$!6(+0&,-$!/$! ,&3)-.6./$/,1/(11.)6(!,10,#).)-R16.$!
)-1-(+8-.6%!+,)+(1$0°)!(1#,0().6.(1$+,1-(1/(1/.)6(= !

7)6,6-(+.$! 6(+! |, 1)$B,! F*! $! 6(&(6$23(! /,! *+! ,1D,#-(! O#(-,4,! $! $#-6*&$23(! /!
)*%)-.-*.23(1  O(#| /,4,1,#$23(,1,A.-$ 1$I<(#+$23(1/,1$/ #R16.$)!<.%#()$)=IH*)(/,1<(1-
,1D,#-(! $%-°4,18): 6(+(1 #,-$&'()! -, +O(#$.):! 65#-.&$4,+! $*#.6*&$#! || 1D #-
IL#+.6():1#,)*&-$!,+1/,)<,6'()!6& G1.6()!)*0,#.(#,)!,+16(+0$#$23(16(+!
,1D,#-()1$&(0&8)-.6()=

|

SHSI6$)()1+$.)ISASL2$/()!, D.)-, 1$1(023(1+$.)1. LAS). A$:1$1)*0%)-.-B@- (-$&YSI>"5: IF*, |
)1~ 1ISI#,)-$HH$HISI<*123(1 1< (#+$:1), V(I F* 1 (1S&GA. (VS (#! (Yo-/()*#4, 16(+(1*H
%,1,<G6.(1),6*1/8#.(=*+1+L-(/(IF* 1.1/.6$:1-.0.6$+,1- ) IF* 1) 1-#$-$+1/,] $#-.6%€$2Q,)!
), AHS+ 1-1/$1.<.68/$), +IF*1$1/,4,1 #$23(1$#-.6*&$#!,1$/(#!,D6,/,+1()! 0(-,16.5.)!
10! +L-(/()! 6.#i#4.6()! +$.)! 6(1) #AS/(#,)=":,&$! <$6.&./$/,!/,! $/$0-$23(! $(! &(6$&.!/,!
#,6,23(,10,&(1),10(-,16.$&Y/,16#,)6.+,1-(1,+1B(A,1):101, 1D,#0)), 0! 6(0-(6(L/4S.)!
$%-°4,101)3(! <#,F*,1-+,1-,1 *.&.2$/()! 1$! #,6(1)-#+23(! /,} $#-.6*&$23(:! O(#! - #,+!
$1$-(+.$1),+,&'S1-, ! $(! 611/.&(1 +$1/.%6*&S$H=1 >0,)$#! 1)) (! $! *-.8.2$23(1 /! $- #.$.)!
$&(0&8)-.6()1Y.16&*.1/(104 -,),)-(-$.)V, 1$#-.6*8$2Q,)\, I + $#-#( OG-, +14$1'(1+$.)!
0(0*&S$#./$/,11$10(0*&$23(1$/*&-$:1/, A /(I CI<$&'S!/(1&(6$&)/,16(&',.-$!/,1-#$1)0&EH1 -,
1,16$#4$1<*16.(1$&1/()!, 1D,#-()1$*-"4,1()="$+%L+!,D.)-,+10#(B,-()V/,\$#-.6*&$2Q,
--S1.(1 0,#)(1$&.2$/0):! 6(1).)-.1/(! 1*+$! <()$! ! 1¥+! 6(+0(L,1-,! 6(1/.&$H! 6(+! *+!
0$#$<*) (1 6(+(1 +,.(1/,! <.D$23(=! 11 1,1 <#.)$# F*,1 ()1).)-,+$)! $-*$&+,1-,1 /)O(1GA,.)!



8%4%H#C,(C3+%6#S$,

)(<##$+1+(/.<.6$2Q,)!/,)/,1$1)*$16#.$523(1Y7,!1p().! -1 $&=:1UfTASIS*#0'W! ,-KSEUFTVs!
"$13[$!,-1$&=:1UffdZ=!

7 +.-#(*&)IYUFTVZI6#. (*I*+$16&$)).<.6$23(16.#it4.6SI0$#$!$)!7"5: IF*A+1(%B, - A(!
)0,6.<.6$#1(10$0,&Y/$16.#*#4 $YSI>"S! +1-(/O10Y.)-i#%. O US>"5:V < (#+$  14#$/+$&:!
1%+1,)0,6-#(1/,)_16$-,4(#.$)!/,14#$*)16#,)6,1-,)1/,1/(, 123! $#-.6*&$H! Y -$% =1, $#$! (!
$*-(#:1(10%0,&! /B! 1(AS$!6&%)).<.6$23(113(!/, A, &.+.-$#E),! $0,1$)! C! §(& /BH)!/,!
0,)F*.)$:1+$)!-$+%L+!10 #+.- #!*+316(+*1.6$23(16&$#S! , 1-#,! () +L/.6():!1/($0,13)!
“+$1- 1-$- AB! O#,&.+. 1$#1 /! - 1-$#! 0$/#(1.2%# $! 6(+0#,,1)3(1/()! 1.)-i#%.()! /$! >5!
Y7.+-#(*&.)IUFTVZ=1

"$%, &SI TI@E&S)).<.6$23(16 Hitt4.6$!/$) 7"5#80-$/(1/,17 +.-#(*&.)IYUFTVZ!

@$-4(#.8 @$#$6-#G)-169)

T! >"5I1(#+$&s!
j,1*+$16.#44.$11,6,))8#.$!(*1.1/.6$/$=! |
u! 5 F*,13$)1$&- #$2Q,)!11$!>"5Y-(/()!()!16(+0(1,1-,)/$!$#-.6*&$23(1)3(!
$0#(A,.-8A,.)Zs
SH#-#(6,1-)),/$!>"51ulP$AS4,+1$#-#()6"0.6SE
V! >&- #$2Q,)1+(/ #5/$)/$!I>"5IY$I+$.(#.$!/()16(+0(1,1-,) !$#-.6*&$#,BY!
#,6*0,#8A,.)4s
>#-#()6(0.$1(0,#$- Al +!>"5IUl>#-#(0&$)-.$!/$!>"5
Al >&- #$2Q,)!), A, #$)!/$!>"51Y0(*6()!6(+0(1,1-,)1$#-.6*&%,))3(1$0#(A, .-8A, ) Zs
7.)6,6-(+.$Y/$!>"5!  +H@.#+#4.$16(1/.&$#=!
! 5%/$123$)!6$-$)-# <.6$)!/$!>"5!Y 1$/$11$!$#-.6*&$23p0#(A, .8A,&ZS
P,)),623(/$!>"5!  £1)*0%)-.-*.23(1-(-$&!/P!$#-.6*&$23(=

|
VHL)H(-HS1)A#)$&I13(1,)6(%#.16(1,D3(, 1-#,1(1,)-$/(1. L-HSESH-. 6*&$H#/$ #8523 (!
- HOH(+$L1.%*&$H#! |1 (1 +0$6-(1 /! 1.)<*123(! - +O(H(+$1/.%6*&$H#! #,04,),1-$/(! 0,&$!
<*123(1+$1/.9%*&$#:1(#,1.16$0$6./$/,=IN)-,1/$/(10(/,1)*4 # #1 F* 1 )1].)-i#%.()! . 1-#SE
$H-.6*&$H,)ISI>"51/,-R+1*+1 +0$6-(1+. 1. $-*#$&ITSI<*123(:V/(#1,1. 16$0$6 /¥,)6#.-$)!
0,&()10(#-$/(#,)=1"$+06L+10(/,1)*4, # H F* 1$1- #SOR*-.6$!<(6$/$!1,)-,)!/.)-i#%. (L-H#SE
$H-.6*&$#,):1 6(+(1 L1 63)(1 $! 6.4*44.$:1 0(/,+1 00))* 4! *+1 .<,.(1 &.+.-$/(1 1()! #,)*&3/()!
#,8%-$/()10,&()!10$6.,1-):1), L/(IF*,1)- 1$6'$/(11,6,)).-$!,)-(1&(14.-*.  1$.),I<(#+$)!
SIAB&./BE&('Y @'$1-$#$6' #/:1]('1:!g(/4,):!r\J6'.<<+$1:IUfT_Z=!

|

V+$1)(&*23(10,#+$1,1-,! 1 1$-#$&! 0$H#S! $1#,6+0,#$23(1/$! <*123(11$!>"5!, 1181$23(!
101).1-(+$)!/,1 7"5:10(/,1 0$))$#! O(#!)*%)-.-*. 2Q )/, -, 6./(1/,! 14, 1'$#.$1 0$#$!  $)!



0123$,4!5'&'6-#73,#'341%!8346-#.9%4!:%+;,&,+'#)32-('&H1>-?1),! @ , #A%7 3+%#$,'BS-'(
|

)AEHHE)(,1-,)USISH-.6+&$23(=IN+U0(#$!$!,14,1'$#.$1/,1- 6./()1$#-.6*&$%,)/$!,)- BS!
1(! 0#.16GO.(:! <(#S$+! -(+$/$)! +,/./$)! ).41.<.63-.A3)! 0$#$! $! 6(+04#,,1)3(! /,! <(Q*
6,8*&$#,)! $0#(0#.5/$):! ).1$.)! %.(+,6S1.6()! ,! %.(F*G+.6():! ,! $1/$.+,)! 0%#$! (!
1), 1A(&A.+,1-(1/,6$#-.&$4,+!/.)63&!,16(1/.&$#=!11*+3$!18#,5!5.1/$!+*.- (1B, LA(&A #:!
+$)1(1/,1), -, +1$00)-$/(1%$)-$1-,11(10#,),1-, 1+(+, 1-(1Y5*#0'W!, -1$&=:IUFTVSI"$1$[$ !, -!
$&=:1UffdZ=!
!

bK 2[B;<EA!4=C=JLRP;ER=;A
v+ '8%.-(1 0$#$<*16.(1$&! L! -(/(1 $F*,&,! F*,1 13(1,)-8! #,&$6.(1$/(1 6(+! $! ,D,6*23(! ,
<*12Q)1.-$)1L(#+SI().)-,+$!)-(+$-(418-.6(1Y +$)-.4$23(: 1/, 4&*-.23(!, 1< (1$23(ZHH)!
<$-(#,)!+,6S1.6()! &(6$.)! $0#,),1-$+! *+10$0,&! . +0(#-$1-,1 1$! (#.4,+1/$! /(#! (#(<Fh::!
), L/(IF*,1$1)*$1. 1<&*R16.$!10(/,'A$#.$#!16(1) ($1-,!1$!- (& #S16.$ICY# (1. 1/ AG/*(1)H)!
1.)-.1-$)1#,)0()-$)1%. (F*G+.6$)!,1<.).(& 4.6$)!$!,)-,)I<$-(#,)=IN)8§%.-()!, 1A(&A,+*+$!
AS#. ISV 1$5- AISI (L)Y +(#] #1(%B,-():1+$)-.45#1$)196(6',6'$) (*1$14,14.A%:! O(#!
,D,+0&(Z:! O(/,1/(! )(%o#,6$##,4%#! ()! ,&,+,1-(0)! +$)-.4$-"#.():! ), 1/(! 1(6.A()! 0B#$! (!
).)-,+8!,)-(+$-(418-.6('Yh#$16(!,-1$&=:Uffds!M,#1$1/)!,-1$&=:1UfTast$#!$&E:1UfT_s!
p(/#.4* )7 .-- #.6":1Uffaz=!1
!

bKHK3CLi;ADE

>10$&$AH#S h#*D.)+(I0#(AL+!/(14#,4(1m%#*6',.1n:1-, 1/(16(+(1).41.<.6$/(1$0,#-$+,1-(:!
$-#.-(1(*1<#.623(1/0)V,1-)1),+1<.1$&./$/,)!<*16.(1$.)=!>)/,<.1.2Q,)!,'6&)).<.6$2Q,)!/,!
%#*D.)+(1)3(1 .+,1)$):1 -, /(1 A.1/(! $! AS#.$#! %$)-$1-,1 4#$1-,1 IL6$/$)=! | > >6%/,$!
>+ #.6518!/,17(# H#(<$6.$&! Y>>H; Z! 1$!>))(6.$23(1>+,#.6$15!/,17,)(#/, 1)V/(13(2(!
6$$6-,#.23AS+! (1 %#*D.)+(! 6(+(! *+$! m$-.A/$/,! O$#$<*16.(1$&! L(-*#1$! ,u(*! /. *#19!
JAA(&*1-8#.$! /() +i)6*&()! +3)-.45-"#.():! #G-+.63! (*!,)0$)+/.6%n:! .16&*.1/(! '8% )
16(1)6.,1-)/,190,#-$#! u(*1#$14,#1/0Y,1- )n=!11#,< #./(1$.1/$:I'SA #1<$-(#,)], 1#.)6(!
0$#3!1(1/,), LA&A.+,1-((1%#*D.)+(:1-$.)16(+(!' #,1.-$#.,/$/,:1,D6,)) (11,16 (L1)*+(!/,!
6$<,G1$! ! <F+(!,1-#, (“-#()=! >&4*+$)! <(#+$)! 1,1 %o#*D.)+(1 O/, +! .1)-.4#! ).1$.) ,
).1-(+$)10$-(& 4.6()+$1.<,)-0:L1(*-#$)113(IY h (#-(&&, - (1,-1$&=:IUfTVsh#$ 16&=11Uffsl
P(%%,?((!,-1$&=:1UfTds!5(&.1$:!K$.(:Ir! @*#W:IUffUs! p(/#.4*))Ir! 7.-- #.6": | UFBS$1?!
-1$&=:1UfT_Z=!!
(1 SL(UFTV:! (B(##, 1 *+16(1),1)(1.1-,#1$6.(1$&!/,! )0,6.$&.)-$)! ,+! %#*D.)+(! 0$#3!
$H#-.6%&SH! *+$! [,<.1.23(1 /(! +,)+(1 )*4 .1/ *+1))-,+3! /! 6&3)).<.6523(! 0$#F! (!



8%4%H#C,(C3+%6#S$,

*1 <(#+.2$H=IM(2, 1-3(:! (%o /S *+$1/,<.1.23(1).+08&,)! | 0#$4+8-.6$!/,)-,1'8948 6(+(!

3l M$-ASS] #,0,-.-ABl [$] +)6*8S-H$! +$)-.4$-#.$! Fx,l LI 6$HSEHMR O(#!
$0,#-$+,1-((*1#$14,#10Y, 1-),u(*10(#!, +0*##3(1/$1+$1/G%*&S$:!, IF* 1L )0,6.<.6$/(!
6(+(1%#*D.)+(1/(1)(L(!(*1%#*D.)+(1$6(#/$/(:1/,0,1/,1/(1/(!),*I<,1°-.0(16.#6$/.$1(n!
YP(%%,2((!,-1 $&=:1 UFTVZ=!:(#!,)-$!/,<.1.23(10(/,+()! 6(+0#,, 1/, # F*,| (1 %6#+D.)+(1 /(!
)(L(,19%6#D.)+(1$6(#/$/()3(!, 1-./$/, )< #,1-):1,D.4.1/CI0(#)), +(-. A(Y,<.1.2Q,)!

), 0$#$/$)1lY @$),--,-1$&=:IUFThsIP (%%, ?((!,-1$&=:1UfTV:IUfTdsI$1 2!, -1$&=: IUTAHSL #HSE],
P(%%, 2((:!5$#-.1):1J- &&.1.:1115$1<#,/.1.:1UfThZ=!

|

>1A)3(1$-*$&I(1%6HD.)+H(1$/+.- IFX,1)- 1), BSI+$. (#.-$#.5+,1-, 1/, 1#,4*€$3(16,1-#$&! !
13(! 0,#.<L#.6$:1 (*1 ),B$:! 13(! ),B$! (#.4.1$/(! O#! <$-(#,)! $1$-+.6()! 6(+(! 6,4#-$)!
6$4$6-,#G)-.69)!/,1 (6&*)3(!/,1-8#.$! ! $#-.6*8&$23(=!\)-(10(/,! ), #! ,BOBOER (! <$6-(!/,!
1%41,0.)1.(1/,1%#*D.)+ (! (| 6L#, Yot (I LI $- AS/(1 0.+, #(:),+1),4%.[$I L1 (%) HAS/S! *+$!
$6,&,#$23(1 6$#/GE6S! $*- 1(+$! i <.1$&+,1-,:1 LI <(#-,+,1-,! $-.AS/$! $! QIS #$!
+$)-.4$-#.$=IND.)-,:-$+06L+:1(16(1), 1) (V/,IF*,1,)-,'8%.-(10$#$<*16.(1$&!0(/,!, LA(&A,
+$) (O 1(16(1-$-(1/, 1-8#. ('Y h(#-(&&,-(1,-1$&=:1UFTVsIh#$16(!,-1$&=:1Uffds!M 41.$1/,
$&=:IUFER (%%, ?((!,-'$&=:URHH#HSE], 44! -1$&=:IUfThZ=!!

|

@ ,#-()! 6(16,.-()! #,&$6.(18/()! 6(+! (! %#*D.)+(1 /()(L(!,! (! %#*D.)+(! $6(#/$/(1)3(!

4, #$8&+,1-16(1)./ #$/0)16(+(16(+O(#-$+,1-01/.<,#,1- ):10,&(1F* 1), I$6(1), &'SIF*,!  $!
1,<.1.23(1i1.6$! 0$#3! )-,1'8%.-(1),B$! #,08#-./$! , +1/*$)1/,<.1.2Q,)!),0$#$)$! ND.)-, +!
AJR16.$)16&G1.6$)!,16.,1-G<.6$)IF* 1)*4 #,+IF* 1)- () '8%. A, +1) #IA.)-O)16(+(!
1()16(+0(#-$+,1-()!),05#$/()! 6(+! ,-.(&(4.9)!/.)-.1-$)! Y @), -1 $&=:1 UFTBM, #1$1/,)!
-1$&=1UFER (%%, ?((!,-1$&=:1URB(&. 1$:1KS. (:Irl @*#W:IUFfUSIp(/#.4* )17 .- #.6":!
Uffaz=!!

!

&1 <$6-(1 1,1 ()1 LLAGH()! #$14,#,+! (11 $SOH-$#,+! (! 1,1-)! F*$L/( [(#+,+:]

O#, <, #,16.$8&+, 1 IL1*-.&.2/(1(!- #+(1%#*D.)+(U()(L(,+IA, 2!/, 1%#*D.) + (1 1 (-*#1(=H!
06#*D.)+(1 /(1) (L' L! 6$#$6- #.2%/(1 0(#! M*+$1 - A/S/, +¥)6*&SH#! +$)-. 48 #.$! FHSLL,!
)(L(F*, 1L 6$H$6-,#.2$/$! 6(+(1 #G-+.6$! Y<8).6$Z! (*! 13(E#G-+.6$! Y- 1.657Z(118(!
1.)-i#%. (1, 14+(A+,1-(\(H11)-i#%. (U () (1 (1, +1. 1. AGI+())$*/8A., ) nYP(%%,?2((!,-1$&=:!
UFTdZ=! 11*+1'8%.-(10$#$<*16.(1$&!#,6(1',6./(1 6(+(1 *+! 0#(%&, +$! 6&G1.6(!'8! /L6S/$):!
B(LF*$1-(1$1)*$1<.).(0$-(&(4.$10,#/*#$16(1-#(A H)$Y h(#-(&&,~(!,-1$&=:1UfTVs!h#$16(!,-1$&=:!
Uffds!@$),--!,-1$&=:1UBN, #1$1/,)!,-1$&=:1UTSR (%%, ?((!,-1$&=:1UfTdZ=!!

| av



0123$,4!5'&'6-#73,#'341%!8346-#.9%4!:%+;,&,+'#)32-('&H1>-?1),! @ , #A%7 3+%#$,'BS-'(
|

H)(L((6(##,,+16.6&()!,+ 1 1i+ #(!/,VI$la: 1 10! 1/.AGH()1$/*&-():1-, 1/(1. 1- #AS&()Y/, !
afl $lefl +.1%():1$%#$14,1/(1$)! <$),)! pN5! YH';:3)! J1%! K,C%+%#28, | 13(EpN5! Y)(1(!
&A,E!,)-84.01T!,1US!)(L(10#(<*1/(E!,)-84.()!\V! I\ Z=1@ #6$!/,1afi$!df{1/()!,0.) 1.0 V/,!
0o#*D.)+(1 (64, *#$1-,1 (1) (L(1 &, A, 1 L(#+$&+,1-,11(1,)-84.(1UL 1 *#$1-,1$)1-#(6%)!/,!
)-84.0:10(/, 1/(-$+%6L+1)*#4 #11$1<$), IpNSI(*11(1,)-84.(IT=!: (I (*-#(1&S/( HSHS+, 1-,!
)1, 16(1-#$11$)!<$),)I0#(<*1/$)!/,1)(1(113(EpN5:1), 1/(1+$.)!$))(6.$/()ICl+*/$12$! /(!
)(L(O#(<*L/(10$#S! (1)(1(1&,A, =1 >1+$. (#1$- A /B, +¥)6*&$#!  16(1-#SE),1 1(1,)-$/(1/(!
)L, #$1-1(1,)0,#-$H=IND.)- +1, A JR16.$)IF* 1.1). 1*$+IF* 1()LA, 1-(V,19%#*D.) +(!

10 )AE )3 )#-$+1- #.8$6.(1$/()! C! $+0&.$23(1 /$)! $-.AJ$L)!
&, H#(,16,<$&(4#8<.6$:! &, -#(+.(4#8<.6$ || <#F*R16.$! 6S#/GSESE! 0$#-,! /()] +.6#(E
1,)0,#-$#,)1<#, F* 1- )*#$1- 1) (L(IYh#$16(1,-1$&=:1Uffeb (/#.4*,)I1'7 - #.6":IUffaz=!

|

H)1,0.) 1.0, 1%#*D.)+ (1) (1(1-R+1*+$I/*#$23(IAS#.8A,&!/,10$6.,1-,10$#$!0$6.,1-,!
1$10# 04.$10,))($=!H!,0.) 1.(10(/,JAS#.$#Y, 1 ISV 1% ()I0FL(.- | V*4$1- 1$I$- AS/,!
0$#$<*16.(1$&!(16(1-$6-(!/,1-8#.(10(/,!$-. 14 #I<(#23)-#R)IA,?,)!)*0#.(#,) | CYSISH,!
<*16.(1$&1/(1).)-,+$1+$)-. 43 #.CI(IF*,10(/,I0#(A(BSHIUSLI1S)! )-#+-*#3)!, LA(&A./$)=!
N)-)!/$1()! $O#,),1-$+E),! 6(+(16(1),F*R16.$)!/(1'8%.-(:! ,10(/,+! .16&*.#!/,)4$) -,!,!
<HSHHS IOV, 1-): I(#) |) <$1.43) +¥)6*&$H#:1 O#(%&, +$)! 0,#.(/(1-$.)! 1 I(#,)! 1,1 63%,2%$=!
>&A*1) $*-(#,) #,<,#,+1 $.1/$: F*10(-,16.$&+,1-,1-(/O)! 0! .1/ AG/*()! -, 1'$+ %#, A, )!
0,#G (/01,1 %#*D.)+(1/(N)(1(!,+ $&4*+SILOBS/SIA./$:1-(1SA. S $1+$. (#.$!/,)6(1',6,!
)),!'8%.-(1Y5(&. 18:IKS. (1N @*#W: IUffUB(/#.4* )17 - #.6"1Uffaz=!!

|

SIS A/S/10SHS<H16. (L& 1S YYott*D ) +(1$6(#/S/(Z16(L).)-,:1+$. (#.-$#.$+,1-, 1 1++$!
M$-. A S| +9)6*&SH! +$)-.4%- #.8! F#$1-,! $! A.4G&.$! F*,! L! 6$4#$6-,6,2B(1-$6-(!
#,0,-.- A((*16(1-G1*(16(+1(/,1-,L,u(*10,&(1$0(. (1(*!, +O*##3(V$!+$1/G%*&$:113(1), 1/(!
1 )-itt%. (1,1 +(A+,1-(1+1.1LAGH)N)$H/8A, . )n! YP(%%,?((! ,-! $&=:1 UFTdZ=N)-,)!
'8%6.-()! %*6S.)! (6(##, +:! +$.(#.-$#.$+,1-,:1),+1 F*,1 10$6.,1-,! -, 1'$! 6(1)6.R16$! /()!
+)+0:10(/, 1/(1+$1.<,)-$HE) L +16(+0(#-$+, 1-016 (+(1+ (# #1$1&G 14*$1 1$19%(6',6'S !
6" 0$#!/,/():1+(#] #1(%B,-():16(+(16$1,-$)!,1&80.):1$0(.$#! (IF*,.D(16 (+1$1+3(:1+(#/, #!
%(6',6'S):!, 1-#,! (*-#()=! >&4*1)1/,)-)1'8%.-()! ,)-3(! .1-.+$+,1-,1 #,&$6.(1$/()! 6(+! (!
H$%$&'(IF*1),1<$72:1),1/(1/,)6(1',6./(10,&(). 1/ AG/)'Y @$),--!,-1$&=:1UfTbs!M #1$1/,)
-1$&=:1UfTas!P(%%,?((!,-1$&=:1UfTds!p(/#.4* )Ir7.-- #.6"1UffaZ=!



8%4%H#C,(C3+%6#S$,

>11)0,.-(1 ], $&A*+$! &.- #$-*#$! .1/.6$#! $! ,D.)-R16.$! /,)-)! /(.)! <,17+,1()! 6(+(!
$-.A./$/,)!.1/,0,1/,1-)1,1),0$#$/$):10(/,!) #(%) #AS/SI*+SI < (#+$!/,19%6#*D ) +(1+.)- !
6(+! 4#$1/,! <#,F*R16.$=! "$+%L+! ),! $6#,/.-$! F*! (! %#D.)+(! 1(-*#1(! $*+,1-$!
,DO0#,)).A$+,1-,1$!0#(%$%.&./%/,!/,1,0.) /.01, ' %#*D.)+(1 /. #1(!,' A.6, EA #)$=!>8&4*1)!
)10V 4,3+ F* L SUS- AUS/ ) $0,#-$+,1-(1 F4$1-,1 $1 1(.-,! L! (%), #AS/$! 1*+$!
<#,F*R16.$!1+,1(#YM #1$1/,)!,-1$&=:1UfTas!5(&.1$!,-1$&=:1UffUZ=!
!
N)-,!'8%.-(! 0$#$<*16.(1$&! 0(/,:! -$+%L+:!) # 6&$)).<.6$/(! 6(+(! %#*D.)+(! 6R1-#.6(!,
%#*D.)+(!,D6R1-#.6(=!HI6R1-#.6(!,)-8'#,&$6.(15/('$(1$0,#-$+,1-(1+$D.&(E+$H# 1%t&
+H(A+,1-(L)(+L-#.6(:!,+1#,&$23(16R1-#.6$!Y p@Z!(*1+8D.+$!.1-#6%)0./$23('YS5\@Z:!)
(B(##,#1,)&.2%+,1-(=!;(# (*-#(&S$/(:! (!, DBR1-#.6(16$#$6-,#.7$E),10,&(1#$14,#1/(O)!1-
(1/,1,D.)-,1$0,#-$+,1-(1,1/,)&.2%+,1-(1/(1+,)+()1 1$)!10().2Q,) I O#(-#*).A$)!,  1&$-#(E
O#(-#*).A$)=IND.)-, I *+10$/#3(1.)(- 1.6 (!/,!6(1-#$23(1+*)6*&S$#:!), 1/(1F*,|$0#,), 1-$!*+!
1)4$)-1 -$1-(! ,+!/,1-)! $1-#.(#,)! 6(+(! 00-#.(#,):! +! <*123(1 /1 /)& 2%+  ,1-(!
Y5(&.1$:IKS. (I @*#W:IUFfUS!Ip(/#.4*,)Ir7 .- #.6":1Uffaz=!
|
VL) H(L)-#CT PR )+ PRSL( S +$. (RS () $5-(#,)! $)), 474! B (!
%#*D.)+(!,DBR1-#.6(10#,A$&,6,//*#$1-,1$!1(.-,!,D.)-,|6&SH#SI0#,), 1281/, 106+ ER-6.6(!
1(-*#1('Y5(&.1$:IKS. (I @*#W:IUffuZ=
N+L.1/AGH())$*/8A,.):1(1%#*D.)+(113(!1/, A1) #0(L/ #S/(1*+11.)-i#%.(:1+$)!). +1*+]
<$-(#Y/,4.)6(=Iv+I<S-(#Y, )6 (ILI6(L)./ #$/(1*+I0#,/.6S/(IF*,1$*+, 1-$1$10#(%$%. &/,
[H1-#$1)-(#1(:113(1(14$#$1-. 1/ ('Y P (%%, ?((!,-1$&=:1UfTdZ=!
|

bKHKRKEMEQ;=
9!),+,&$12$!/$)! 7"5:! (| h#*D.)+(! 13(! -, +! *+$! -.(&(4.9! %,+! ,1-,1/./$!$- LI $(!
+(+,1-G1),2/(1 *+$! $-.A/$/,! 6(+0& D! ! +*&-.<$-(#.$&:! /! <#,F*R16.$! /! |.<G6L.&
1,1-.<.6$23(=! H)! <$-(#,)! 6(1-#.%*.1-,)! O$#S$! ,)-$! ,-.(&(4.$! O(/,+! ),# <YH&():!
4,1L-.6():1$+%.,1-.):!/,1,)-#*-*#$1/(1)(1(:10).6(& 4.6()! Y)-#,))!,+(6.(1$&:! $1),/$/,:!
),1/(1 (! %#+D.)+(! *+!,)0,&'( /()! 1.)-i#%.()! )*%B$6,1-,)Z:! $*+,1-(1 /(! LGA&! /$)!
6$-,6(&$+.1$):! $&4*+$)! /#(4%)! YB&OE((&:! -$%$6(:! 6$<,G1$Z:! (! F*$/#(! 6&GHQ(! /,! (*-
1)-i#%.0)! +(-(#,)! O#.+8#.()! Y/)-(1.$:! 1.)6.1,).$:! 1)-i#%.()! ,D-#$0.#$+./$.)Z:!
+,1.65+,1-01,1$-.A$23(1(1).)-,+$!1, *#(1$&!$*- L (+(16(+(#.4,+11(10.)-,+$  #AQ(
@,1-#$&!YJ@Z:(11,1()!+)6*&() /$!+$)-.4$23()3(1$-. AS/() Y (#-(&&,-(!,-1$&=:IUFTVs



0123$,4!5'&'6-#73,#'341%!8346-#.9%4!:%+;,&,+'#)32-('&H1>-?1),! @ , #A%7 3+%#$,'BS-'(
|

p().! ! $&=:1 UFT8I5$1<#,/.1.:1 7,| P$$-:1 0.1(6%#:! ! >'&% #4:! UfTas!5$1<#,/.1.1 1!
P(%%,?((:! UTfs! p(/#.4%,)! 11 7.-- #.6':1 Uffa  sU$1?! -1 $&=:! URBL) ##SEj,4#$! -| $&=:]
UfTbz=!!
I
>1.1-#<#R16.$! (6&*)$&! B8! 13(! L! 6(1)./,#$/$! (1 0#.16.0$&! <$-(#! ,-.(& 4.6(1 /(! (@#*D.)+
$-*$&+,1-:), L/(IF*1(1,)-$/(1,+(6.(1$&IL!/,<,1/./(16(+(1$0,1$)! O$#-,1/$! -.(& (4.9
Yh(#-(&&,-(!,-1 $&=:1UfTVs! 7,1p()).! - $&=:I14BF<#,/. 1.1 -| $&=:| UFEHS1<#,/.1.! 1!
P(%%, 2(CIUFTTSIp(/#.4* )In7 .- #.6"1Uffa  sD,##$Ej,44$!,-1$&=:1UfThZ=!1!
|

bKHKEKQR@A<;PE!>;J?C?RP;=M!?IPERA?XLjRP;=A
N+! $+963)! $)! /,<.1.2Q,)! /,1 %#*D.)+(1 /(1 )(1(! ,! %6#*D.)+(! $6(H/S/(! .1.6.$+! 6(+!
M$-.AJ$/,! +¥)6*&S$H! +$)-.4$-"#.5n:! O#,-,1/,1/(1 )*%&. 1'$#! (! 0$0,&! /()! +i)6*&()! /$!
+$)-.4$23(44$1- (D) (L(,ISIA. 4G&.$16(+(1<(1-,1,100)GA,.)!16(1), F*R16.$)865 1.6$)=!: (#!
NCION)HON(%#, (1)L, (1 %H#D.)+(ISE(HISI(/,A,+1),16(16, 1-#$# 1$!1$-.A./$/,]
+%)6*&$H#1+$)-.4$- #.$IYP (%%, 2((!,-1$&=:1UfTdZ=!
|
> $A$&.$23(! 6&G1.6$! ,! (! .$41)-.6(! /(! %#*D.)+(! )3(! %$)-$1-,! 6(+0&,D()=! O* #!
VoD +$1() F* #1 . 1. AGH())$*/8A, )O(/,+! +()-H#$# $&4*+$1$-.A./$/,| 0$#$<*16.(1$&!
PHS1-1(D(LCN, L LR 10N <, #,16. $ILISI/4$23(1,1.1-,1)./$/,1/$)!6(1-#$2Q,) !
+¥)6*&$#,)1 . +0&.6$/$):! F*,1)3(1$&- #$/$)! 1(10$6.,1-,!6(+! %6#*D.)+(!/,! <(#+$! /386!
Yp(/#.4%)Ir17 - #.6":IUffaz=!
|
N+1- #+()1/,16(1),F*R16.$)!16&G1.6$):1(196#+D.)+(10(/,)), #!6&$)).<.6$/(16(+(1 {13, 1/(!
4l <$-(#1 1,1 #.)6(0 (1 O#(-,23(! YB(+O(#-$+,1-(1 . 1(<,1).A(Z:1), L/(1 *+! <$-(#1 1,1 #£.)6(!
Y$))(6.$/(1$1*+1 (1+$.)1/,)<,6'01 1, 4$-. A0, N$il, Z:1 (*1), 1/(1*+ <$-(#11,10#(-,23(!
Y$))(6.$/(1$I+1(*1+$.)1/,)<,6'()10().- AQ10$HSIS) i/, Z1Y P (%%, 2((!,-1$&=:1UfTdZ=!
|
HI 96#*D.)+(! L! *+! /()] 6(+0(#-$+,1-0! F*,! +$.)! 6(1-#.%*.1 0$#$! /$1()! 1(1).)-,+$!
)-(+$-(418-.6(:! O(/,1/(1 ), #! $4#0$/()! +k! ,<,.-(! 18! /,1-.23(! Y".0,#+(%.&./$/,
1,1-8#.$!11$1$*)R16.$Y,1/(,12$10,#.(/(1-$&:10%&0.-,): I<#$-*#3$) 0$#6.$.)/, 16 (4 RS 23!
111,1-):1(/(1-$&4.$! 6(+10(&OS! L (#+$8:1 <$&'S)1#,0,-.- AS) ! /(1-#$%$& (1#,)-$*#$/ (¢ ,u
O#(-L-.6(1 ,! /,)4%)-,! +,6S1.6(! /,1-8#.(E! $-#.-(Z:! 1()! +i)6*&()! Y'.0,#-(1.6./$/,! !
L0 H-H#(< . SU()1+)6*&()1+$)-.4%- #.0Z:11(10,#.(/(1-(11$1+*6 ) SIYH#, 6 (#-,) 1 1$1&G 14*$! (*]



8%4%H#C,(C3+%6#S$,

100 &8%.(1 ,u(*! *+$! &.1'S! $&%S$! 1$! O$#-,! .1-#1$! /B! %(6',6'$Z:! 1$! $#-.6+&$23(!
- AOH(+$1/.9%*&S$H: I(#,)! 1, 6$%,2$! 18! #,4.3(! /(! -, +O(#$&:! ,<,.-()! 0).6(& 4.6()! !
6(+0(#-$+,1-$.) YP(%%, ?((! ,-! $&=:1 UfTds! 5(&.1$! ,-! $&=:! UffUs! p(/#.4*,)! 11 7.-- #.6":]
Uffasld$1?!,-1$&=:1UfT_Z=!

I

N)-$)16(1),F*R16.$)1/(1%#*D.)+(I-R+1#,8&$23(16(+!$!<#,F*R16.$:1.1-,1)./FFH523(!/ $!
0% O#.$! $-.AJ$/,) 0$HP<*16.(1$&=! H)! ).1$.)! 1 ).1-(+$)! /,)-,! '8%.-(! /,A,+! - #+]
1.$41°)-.6(1 O#,6(6,:1 0()! $! +$.(#.$1 /()1 /$1()! F*,! O#(A(6S! - +! 6S#86- #1 ##. A #)GM,&
YP(%%,?((! ,-! $&=:1 UfTds! 5(&.1$! -1 $&=:1 UffUs! p(/#.4*)! 11 7 .- #.6":1 Uffas! J$1?! -1 $&=:!
UFT_Z=!

I

i1 S1$+1,),: L <#,F*,1-, 1 #,&$-$/(10,&(1 0$6.,1-,:1 [(#! +*)6*&S$#! || <$/.4%:| F*,! 635+!
&.+.-$23(1/SI$% #-H#$I/$I% (63!, H+G/() 1 LSISH#-.6+*&$23(I- +0(#(+$1/.%*&SHIAS? )§)
0$6.,1-, 1. 1<(#+$!- #1)./(1$A.)S/(10(#10,))($)!10# D.+$):1$1#,)0, .- (/(1#*G/(,1#$14,#1()!
1,1- VS (D (L(E): (8 (-#( &SI(1-$+96L+1),IF*,.D$+!/$))*0,#<G6.,)!/,1-8#.$)!),!
$0#,),1-$#,+18)0,#$)! 1) (<#,#!'.0,#),1).%.&./$/,|-L#+.6$=IH!). 1$&! 6&EEL)6 %A. (1/(!
'8%.-(10$#$<*16.(1$&ILI(Y,)4$)-,Y$)1%(#/$)!.16.)$.)L,u(*1(6&*)$.)/(, 1- $1-$4"1.6()!
Yp(/#.4%)IN17 .- #.6":1Uffaz=!

|

N+ 4+ 0, 1$&- #$2Q,)V, 6(##, 1- ) (1%6#+D.)+(11(10,4.(/(L-()#4,1$14,$%) (#23(")), $!
Y&,)3(! -#8*+8-.68Z:! <(#+$23(! /,! 1.$)-,+9$):! $&S#AS+,1-(! /(! ,)0B2(! O,#.(/(1-$&:!
+(%.&.1$1,:) 1,6%(),! 1! -,6.10! 0,#.(/(1-$.):! ".0,#6,+,1-(),! ,! #,6,))3(! 4,14.A$&=!
DPS$/.(4#$<.6$+,1-,:IL10())GA,&! (%) HASHE),|$*)R16.$!/$1&S+. 13! /#$: 1 SEL ASB3(!
0,#.(/(1-$& Y$O0#,),1-SL/(E),! $*+1-$/(1 (*! 1)$0$#,6./(Z:! <#HS-*#$)! #$/.6*&SH,):!
#,5%) (#23(1#$/.6*&$#!,168&6*&()10*&0$#, )Y p(/#.4*,)IN 7 .- #.6":IUffaz=!

|

j(010$6.,1-)1 %D +$1():1 1 $-. A /$/,1 +%)6*&$#! , 16(1-#$E),! $*+,1-$/$:1 %, +! 6(+(! (!
STR)SA L/ 0#-(L)+( 0! +)6*&()! B! +$)-.4$23(1 Y)(%H,*I(! (! +$))L-#Z=!
"GO +(B(HH, +16(L-HE#S)!, 1) 0S)+()+*)6*8SH,):I(IF*10(/,1/,), 16$/, SHI*+IF*$/#(!
[14.0).-, = HL 1L AGH*(1%#*D +$1(10())*.1+i)6*&()!-3(1-#,.1$/()!,'.0, #-#"<.6()! F*, IL!
630571 /,1 S0&.6$#! <(#2%$)! 6(1)./,#8A, ) )(%#,! ()! -,6./0=! N+! - #+()!/,1).1-($-(&(4.9!
+.(<$)6.$&:1)-$!L! 6SH$6-,#.28/$ O(H /(#,)! +*)6*&$H#, )1 #,4.(1$.)! 1, BI6.$!/,1 0(1-()!
),1)GA,.)!&(6$&.2$/()'Y5(&. 15:1KS. (Il @*#W:IUFfUSIp(/#.4* )1 7 .- #.6"1Uffaz=11!



0123$,4!5'&'6-#73,#'341%!8346-#.9%4!:%+;,&,+'#)32-('&H1>-?1),! @ , #A%7 3+%#$,'BS-'(
|

>)(#,)1,16$%,28!F*,1()!0$6.,1-,)!),1-,+16$#$6- #.2$+E),10(#*+$10#)) 3(1/.) 6#,-$!1$!
#,4.3(1<#(1-$&:1$-#8)V)U(&'(), 'S (1&(L4(VS!(#.4,+V(1+$))L- #1 (1$#6(1?.4(+8-.6 )L 1/(!
(1).1-(+$! +8.)! 6(+*+=1 "$+9%L+! O(/,+! Y #4 #! 6(+(! *+$! /(#! *1.&$- #$&! 6(+(! 1$!
1D$F* 65:10(#L+!113(1$04,),1-$1/(1)V.)-i#%. ()11, *#(& 4.6 )V #.AS/ ) $!+,)+$=IN)-$!
I(# 1, 65%, 25! 6$#$6- #G)-.6$! ,+,#4,1 6(+(1 6(1),F*R16.5! /$! )F*,+.$! O#(A(6SHE(!
)-$/(1 1.0, #-"1.6(1 /()! +i)6*&():! O(#F*,! $! <$&-$! /! (D.4AL1.(1 6#,)6,1-,! )-.+*&$! $) !

- #+.1$2Q,)11,#A09)!,1,)-$)1#,)0(1/, +16(+!/(#  'Yp(/#.4*)Ir7 .- #.6"IUffaZ=!

|

N+ #+()1/,1$A$&.$23(:1$)1$%(#/$4, 1) 0S# S SAS&. $#! (19%#*D.)+(10(/, +1),#!/.)- . A8)*.
6(+(113(1.1)-#*+,1-$.) Y$-#$AL)! /|1 D$+,! 6&G1.6(! (#$&:! F*,)-.(18#.()! ,! $*-&#(Z! !
2)-#4+,1-$)1 Y,)-*0! 1), TARA.I()! +! &$%(#S-#.0! /(1 )(L(E! 0(&.))(L(4#$<.$)Z=! H!
%#*D.)+(10(/,!),#!16&.1.6%+,1-,!/.$41()-.6$/(10,&$! (%) #A$23(!,!, DS+, /$)! Y- *#3)!
(#$.):1(1/,10(/,1) #1#,A,&$/$10#,),12$1/,1/,)4$)-,1/,1-8#.(1$6.+$/(16(1) ./ #$/(1L(#+$ &
0$#5!$!<$.D$!,-8#.$1/(10$6.,1-,:1%, +16(+(1#,6(#-,1/$) % (#$) &$- #$.TB/A&B! 1 )*&6()!
18! +*6()$! (#$&="108!$! 1,6,))./$/,! ,+!/.)-.14* E&(1/(1],)4%)-,! O#(A,1.,1-,1/,!  (*-#()!
<$-(#,):16(+(1(*-#0)!"8%.-() (#$.)!(*/.,-$10$#-.6*&$#!Yh,1/ #IUfTUsh#$16(!,-1$&=:1Uffds!
P(%%,?((!,-1$&=:1UfTds!J$1?! -1$&=:1UfT_Z=!

|

N+!#,&$23(1C!$AS&.$23(1 /(1 %#*D.)+(1 (1) (L(N (X1 $6(#/$/(1%$), $/(1 1(1 $*-(##,8$-(:))-,!
6(1-.1*$!$!), #1$10#.16.0$&!< ##$+,1-$11$10#8-.6$!68G1.6$!,10, Y SIL(=">0,)$#!/$!
%%$.D$!6(1)(1S16.$5!6(+!$)!1$%(#/$4,1)!.1)-#*+,1-$.): 1 $I SAS&. $23 (1 $*- (## 8G /3!
+*-(1i-.&! ,+! 6,#-$)! $0&.6$2Q,)=! v+! ,D,+0&(! L! (1 <$6-(1/,! -, #!)./(! ,DOF).A$+,1-,!
#,8&%6.(18/(! $! $8&4*+3$)! 6(1/.2Q,)! 0).6(& 4.6 SPRDASB1). /$/,Z:! %, +! 6(+(1 /(#,)!
$#-.6* &)1, 14+%)6*&$#,):1<$?, 1/(16(+IF*, 196#*D. ) +(1$*- (##, <, #./(1), BS!+ #,6,/ (#I+4$.)!
AA)-.4$23(10$4#$!(1,)-*/(1/$!<.).(0$-(&(4.$Y/(1%#*D.)+(IYP (%%, ?((!,-1$&=:1UfTdZ=
|

SHPISASE. $H! (19%6#*D.)+(IS6(#/S/(:!$)!$% (#/$4,1)!1$-*$.)16(+,2$+!0(#16(1)6. 5. 28¥
0$6.,1-,1)(%#,! $!/,<.1.23(1 1 (| F*,1),1 ,1-,1/, O(#! 6(1-#$23(! YIGA,.)! $*+,1-$/(! /,!
$-.AJS 0 +)6*&()! +$)-.48-#.01),+16(1-$6-()!6(+! ()!/,1-)Z! 1$0,#-  $+,1-(1Y()!
1,1-)!1-(6$1/(113(10$#$!10#(0°).-()!/,1/,48*-.23(Z=!N)-$!6(1)6.,1-.2$23(IL! -, (8$+,1-,!
+$.)1.<G6.&!11(1%#*D.)+(/(N)(1(:10(.)I(10$6.,1-,1,)-8ISl/ (#+ #IF*$1/(1#,$8&. 25BIA./$/ !
0,&(1F* 1. 1<(#+$1-)! +i&-.0&()!O(/,+!), 1! . 1- ##(4S/()! YO$#6, .#(1 (*10$.):1 1(16$)(1/$)!
61.$12$)ZIYP(%%,?((!,-1$&=:1UfTdZ=!



8%4%H#C,(C3+%6#S$,

>0,)$#! /,! $0#,),1-$#! &.+.-$2Q,):! *+$! A, 21 F*1 0(/,! ), #! )*%,)-.+$/(! OF#! ), #! +$.)!
6(+08&.6$/(1,+10$6.,1- )IF* V(#+,+1)(2.1'O/(*IF* 1*- &.2$+10# -)), 1+$)113(!  $I*)$+!
PHSL- (D) (1(!D)!1$%(#/$4,1) 0$#SI SAS&. $#1 (19%6#*D.)+(1/(1) (1(16(+%$),1 1 (1 $*-(##,&$-(!
0,#+.-,+1+$.)1(02Q,)=1>0,)$#!/,1 )1 #,4.)-()! 0(&.))(1(4#8<.6()!),#,+16(1).. #$/() (!
+L-(/(1.,$8:1*+3$1#,6,1-,1/,6&$#$23(16(1), 1) *$&!0#(01) ! $!*-.&. 25231/ ()1 $*-(11&$-() /!
%#+D.)+(10(/,+! $B*/$#! $! ./, 1-.<.6%# 0())GA,.)! 6(+0(#-$+,1-(1 /(1 +,)+(=! ; $#S! $&L+

1)) CIOYS*-(##,8&$-0U() (A, IA AG&. $16(1-. 1%5+I$!) #I$I$% (#/$4,+1+$.) | D#(0#.$/$!
0$#$I#,6(&' #1/$/()10$#$14#$1/,)1$+()-#$)!IYh, 1/ #IUFTUsh#$16(1,-1$&=:UffdsIM, #1$1/,)!
-1$&=:1UFER (%%, ?((!,-1$&=:1UI$*&.1(!,-1$&=:1UFBES$1?! -1$&=:1UfT_Z=!

|

>)1$%(#/$4,1)!.1)-#*+,1-$.)| 0S#S! $AS&.$23(1/(1%#*D.)+(!,)-3(! $-*$&+,1-,! /. ) KL
0$#$! $+%3)! $)! )*$)! <(#+$)=! K#SAS2Q,)! ,&,6-#(+.(4#8<.6$)! YN5KZ! *#$1-Q.$1 A.4G
(-#$)! +,-(/(&(4.9)! /,! $AS&.$23(! +(+,1-S1,$! ,6(& 4.6%$! ,! /$! $-.A/B/,! +¥)6 *&$H#
%$),$/$)!,+1$0&.6%-. A():10(/, +!<(#1,6,#! A.JR16.$)!.+0(#-$1-,)!/(1%#*D.)+(1$6 (#IS
YP(%%,?((!,-1$&=:1UfTdZ=!!

|

HI@#.-L#.(17.$41°)-.6(";(&.))(L(4#8<.6(1/,!;,)F*.)$10$#S$! (1h#*D.)+(1/(1I(L(10,)F*.)$!
(1-.0(1,1,0.) 1.(V,1%#*D.)+(/ () (L(TYO(/, 1/(!),#1<8).6(:- 1.6 (1(*!+.)-(Z1,1$!$-.A./$/,!

&, -H#(+.(4#8<.6%! 1()! +i)6*&()! +$)-.4%-"#.0)! Y+$))L- #! (*1 -, +0(#$&Z=! H)! ) 1., 4.)-()!
AARA,+! &, -#(,16,<$&(AHS<.$:! &, -H(6SH/.(AHS+$:! &, -#(+.(A#S<.$! 1 ),1)(#! -L#+.6(:!
).+*8&-S1,()! 6(+! 4#$A$2Q,)! $*/.(A.)*$.) Y@$),! ,-! $&=:! I (96%,2((! ,-! $&=:! URId
5$1<#,/.1.I1P(%%, ?((:\UfTfs!;$*&.1(1,-1$&=:1UfTdZ=!

|

! &.- #E-*#$:16.-$+ $10(&.)) (L(4#S<.$!Y;IKZ16(+(1 (1+L-(/( ./, $&! YOS/#3(1 (*#(Z! OBHS!
1.$41)-.6(1 /(1 %#*D.)+(1 1(1)(L(=! ;(#! (-#( &SI ) +L-(/(1 O(/,! <(#1,6,#! <$&)()!
1,4$-.A0):10(.)! -#$-SE),!/,1 *+1 0#(%&, +$!,0.)'1.6(=! >1 )*$! *-.&.2$23(1 1$! 048 BRG1.6$!
16(1-#3$E),!/.<.6*&-$/$10$#$I$+()-#$)14#$1/,)10,&$!)*$!6(+0&,D./$/,1, | BEH(:!),1/(!
F*,1,+1 0#.+, #(1 &*4A$#! 6$%,! (1 0#(<.)).(1$&! /,1)$il,! 0#(6*#$#! (1 %#*D.)+(! $-#SAL)! /(!
$*-(##, &S Y h#$16(1,-1$&=:1USI@$) - ,-1$&=:1 UBIM( %%, 2((!,-1$&=: UGB 1<#,/.1.1r!
P(%%,?((:!UfTfs!;$*&.1(!,-1$&=:1UED$1?! - 1$&=:1UfT_Z=!!

|

HIB(1',6.+,1-(1)(%#,!$)!16$#$6- #G)-.6$)!16&G1.6$)!/(1%#*D.)+(1$. L/SWM-AA./(IC)!
/,<.6.R16.$)! 1,1 /.$41°)-.6(! /$! +$.(#! 0$#-,1 I$)! .1A,)-.4$2Q,)=! ;(#! 6(1),F*R16.55!
1,<.1.23(16(1),1)*$&!-$+%L+!$0#,), 1-(*1*+$!6&$)).<.6$23(1/.$41")-.6$:16 (1< (#B F*$&!



0123$,4!5'&'6-#73,#'341%!8346-#.9%4!:%+;,&,+'#)32-('&H1>-?1),! @ , #A%7 3+%#$,'BS-'(
|

SIOH#(%$%.8./$/,1/,1&,4.- +.1$1,1(1/.$41°)-.6(1/,1%#*D.)+(10(/,| A$#.$#/,!mO()) GA, &!
m/,<.1./$n=! N)-,! /.$41)-.6(! -, +! 6(+! %$),! $)! /.<,#,1-,)! $%(#/$4,1)! F*,1 O(/,+!) ,#!
-(+$/$):16(+(10(# ,D,+0&(:! D$+,! 6&G1.6(I F* )-.(18#.():),1-#,A.)-$):1 0(&.))(L(4#$<.$
Y:IKZ: &, -#(+.(4#$<.$! fN5K, $ASE.$23(! +(+,1-S1,$! ,6(& 4.6$! Y HHSE], 448 =:!
UfTbZ=
!
S&A*T)IS*-(#,)1#,< #,+1F* 11 1$6(#/(16(+1 ABH.$)1#,A.)Q,) 6#G-.6$):!,+14 #EH1/(!(!
06#+D.)+(1/(1)(L( 13(' L1 %), $/(1 1(! $*-(! (*1 #,&$-(1 6&G1.6(:! +$)! ).+! 1(! O$/#3(E(*#(!
YO(&.))(L(4#$<.$Z:! $! $))(6.$23(! 1,6,))8#.$! ,1-#,! (1 1.$41°)-.6( ,! $)! 6(1),F*R86.
1,4$-.A$) 0$#$! $1)$i/,1-(#1$E),| <#$6$! (*1.1,D.)-,1-,=1:(/,E),:!/,)-$! <(#+$:! SHAL-$#!
B(##, 1-,+,1- IF* 1()1,)-* O 1P, 5= &. 2$++L-(/()1$-*$.) 1/, 1i&-.+$14,#$23  (10SHSISASE.$#!
(196#%D.)+(1/(1)(L(1$. 1/$! 13(! J,1-.<.6FH#S+ 6(L).)-, 1+, 1- 1 *+1# )*&-$/(1 L(6.A( 1$ !
)$il,IF*,10(/,1),#16(16,/./(1 $(1 6(+0(#-$+, 1-(1F* 1 #,-#$6-$! $1/,<.1.23(!/,1 %6#*D ) +(!
Yp$0'$,&!,-1$&=:1UfTaz=!!
!

bKHK)X>?D;EMEQ;=!?!AL=I=AAEP;=YZE!PED!0%.
N+ $&4%+! +(+,1-(1/$)! )*$)! A./$):1 6,#6$! 1,1 d_Eef{!/()! .1/ AG/*()! +,16.(1$+! - #!
AAI(,0.) OV IHSLA 1 (*1$0,#-$# ()1, 1-):10,&(1F*1 (1 %6#*D.)+(1 LI *+$! 0$-(&(4.$!
<#,F*,1-,11$10(0*&$23(=!j(!,1-$1-(:'$!)*$10#,A$&R16.$IL!/,1/.<G6.&!/ - #+. 1$RHES!
1,10#,A$&R16.$!18)!6#.$128)ILI$1+$.)!, & AS/S:1) 44, I<# F* 1- + 1-AAKB/:1), 1/(!
F*1$(1&(LA/SIA ISIAS. I +.1% 1/(1Y I$L?!, -1$&=:1UFT_Z=!
|
7,1-#(101<$-(#,)1$%4#$14./()1 1$10$-(4L1,),1/$17"5:1(10$0, &1/ (196#+D )+ (1Y L H1(1, (!
)(L(Z!,1'8%.-()! O$HS<*16.(1$.)! +!4,#$&:1- +1)./(1$+0&S+,1-,!)-*/$/(! 1$!0(0*&$23=!
7,1-#(1()1'8%.-()10$#$<*16.(1$.):1(1%6#*D.)+(I-,+1).J(16 (1) S/ (*+!.+O(#-$1-, 1<$-(#!
11 +$1*-123(1 /$)! 7"5=! j$! >"5:1 ()1 #,<&,D()! /(! %#*D.)+(! )-3( .1-.+$+,1-,!
#,8$6.(18/()1C)1++/$128) F* 1 (6(##, +11 ()1 +)6*& () Y N(#-(&&,~(!,-1$&=:1UFTVSIh#$16(! -
$&=:1Uffds!7,!p()).!,-1$&=:1URNI #1$1/,)! -1$&=:1UfER,&6".(#!,-1$&=:1UFTI$*&.1(!,-!
$&=:IUFEQ(/#.4*)Ir7 .- #.6"1Uffaz=11!
N)-,)! '8%.-()! /,} $O#-SHUHSLA #1 ()1 /,1- ) FHSL-1 (1.8 u(* F+#$1-1 (1)(L( <(HS$+!
#,6(1',6./0)! 6(+(1 <$-(#,)! 1,1 #.)6(1 ).41.<.6$1-,! 0$#S! $#-#$&4.B! -, +0(F#(+$1/.%*&$#:!
)-$1/(1$))(6.$/(ICH(#1+.(<$)6.$&! +$)-.4%- #.$:10(/, 1/(1-$+%L+1) #1#,)0(1)8A, ) O(#!
J#(*1-,1)3(11$1#,4.3(16, #A.6$&=1Y h(#-(&&,-(1,-1$&=:IUfTVsIh#$16(!,-1$&=:1Uffdg}7, Ip()).



8%4%H#C,(C3+%6#S$,

$&=1UFEM #1$1/,)!,-1$&=:1UfE8,&6".(#!,-1$&=:IUFTI$*&. 1(!,-|$&=:1UFBH(/#.4* )1
7.-- #.6"1Uffaz=11!

>(1#,$&.2$#1 $188.),)! %.(+,6S1.6$)! /()1 6(+0(1,1-)1 /$! >"5:1 <1 #, A, &$/(! F*,1 )-):!
4, 4#$8&+,1-,11 )3(1 6$0$?,)! /,! #,).)-#:1 $/$0-$1/(E),:! $! 6$#4%)! | 0#,))Q,)! <*({16b.)!
O#(A, 1., 1-)/O1H+(A.+,1-01+$1/.9%*&$#,)1/,1-#$1)&$23(=!j(!, 1-$1-(:1,)-)1-,6. /)N3(!
16$0$2,)! 1,1 *O(#-$#1 0#,))Q,)! 6(+0#,)).A$)! D, #6./$)! /#$1-,1 *+! &(14(1 0,#G(/(1/,!
- +0(I6(+(1$F*,&$)!$))(6.$/$)! $(1$0,#-$+,1-(1/,1-8#.(164# 1.6(1 Yh#$16(! -1 $&=:1 Uffds
M,#1$1/,)! -1$&=:1UfTaz=!

!

>)10#.16.08$.)!F*,.D$)/(10$6., 1-,1)3(ISH/(#1,1(1/,) 6 (L<(#-(1 1$!>"5: (6 (##, L/(1-$+%L+ !
1.<.6*&I$/,)I 1S +$)-.4$23 (1 <$&-$I/,16((#/, 1523 (1 H#$1-,1 ()1 +(A.+,1-()1+$1/.%*&$H);!
HEAS+, 1-(1 $#-.6*&$#:1 &*D$23(1,1)*%&*D$23( 1 #+G/()| $#-.6*&$BH, ) * 1.1 (*1 UHBBH(#$.):!
)-$&./(1(*16#,0.-$23(:1$&- #$2Q,)l/, 4,1 #$- AS)I$#-.6*&$#,):18.+ HEBBYo, #-*#S!, 1<, 6'(!
I$1%(6%:! #,)-#.2Q,)1 10! +(A+,1-0' 1 1)A.0:! 14,1 (-#0! Y7,! p().! ,-! $&=:! UFT sl
D(/#.4% )17 .- #.6":1Uffaz=!

|

NY-*/()! +()-#$#S+! F*,1 ()1 0$6.,1-,)! 6(+! %6#+D.)+(! 4#$A,! [, +(1)-#$+! +$.)1).1$) 1!
).1-(+$)! 1,1 1.)-i#%.()! -, +O(H(+$1/.%*&SH,):1 [(#,)1 ], 6$%,2$! |1 6,#A.6$.):1 1.)-i#%.()!
- H1()I$H-.64&$H#,):1+$.) ) (+$-.2$23(1,1<$-(#,)10).6(& 4.6 ()=I>&A* 1 1§14, <, #, +IF* |
1()10$6.,1-,)1 6(+! 7"5:1 $1/(#! AL, 16.81),# #,)*&-$/(1/,1[.<.6*&ISI)! +1&.  [$# 6(+!
OF(%&, +$)(IF*(-./. $1(!,16(1<&.-():IF* 1-(#L$I0)L. 1/ AG()1-, 1) ()1, 1$1).0():1<$6-(IF*,!
)*4,#,1$19))(6.$23(!, 1-#,1 (1%#*D.)+(!,| 0#(%8&, +$)!/$!>"5=IN)-,1'8%.-(| LI*+ D#(%&, +$!
11 +$1A#$1/,16(+08&, D.I$/,: 1 F* - +1<&*-*$2Q,)!/,1.1-,1)./$/,:| #$23(! | <#,F*R16.$=!
S&L+! /$! 6(##,8&$23(! 00).-.A$! ,1-#,! %#*D.)+(1 ! 7"5:1 -$+%6L+! ), A #.<.6$!141-$!
) A ('8%.-(1,101).15.)L1). 1-(+$)1. 1-#SES#-.6*&$#,)=1j(1, 1-$1-(1LI1,6,)) 8#.$I*+$!
$18&.),1 +$.)! O#(<*L/$! +! #,&$23(! C! 6(##,&$23(1 , 1-#,1 6$/$! '8%.-(1,! SAHL$.6()!
)0,6G<.6()! 1,)-$! 1.)<*123(:! /,! <(#+$! $! 6(+0#,, 1/, # + &' # $! )*$! 0$#-.6.0$23(! 1$
- (&(4.SYOY.< #,1- ))*%A#00,17"51Y 7,10()).|-1$&=:1UFTA  S5(&.1$:IKS.(:IN@*#W:!
UffUs!I$*&.1(!,-1$&=:1UfTdZ=!!

!

N+%6(#HS! (I %#*D.)+(! ),BS! 1(#+$&+,1-! 6(1)./#$/(1 $! +$.)! O#,B*.6.$& $-.A./$/!
0$H#$<*16.(1$&I0SHS!(1).)-,+$,)-(+$-(418-.6(, ¥+ +O(H#-$1-,1<$-(#!/,1#.)6(19$! 7"5:!
$.1/$1'8! +*.-$)1 F*))-Q,)! 13(! #,)0(1/./$)! ) (%, $! A #I$/, #$! #,8523(1 6$9)$&! & $!
(B(H##R16.$!/,1).1-(+$)!/,1 7"5! 196#*D.)+(=1>-*$&+,1-:1$. 1/S10(*6(1),)$%,11) (%6, (!

! bT



0123$,4!5'&'6-#73,#'341%!8346-#.9%4!:%+;,&,+'#)32-('&H1>-?1),! @ , #A%7 3+%#$,'BS-'(
|

0$0,&! O#(ASA,&+,1-,!/,).4*S&! [$)! /.<,#,1- )1 $-. A IS/ /(1 %#*D.)+(1 1$! ,-.(&(4.$! /()
1.)-i#%.()! /$! >"5=! ND.)-,+! iA.I$)! )(%#,!),! (! %#*D.)+(! L! *+$! 6$*)$! &$-,1-,! /!
)(Yo#,6SH#4SI1$#-.6*&$H: *+1/$1(1+*)6*&S$H: ! (*1$+%() Y5$1<#,/.1.IrP (%%, 2((:\UfTfZ=!
Il
N)-*/()! #,$&.28/()! 13(! 6(1),4*.#$+!1.)6*-.#1 )1 I$/()! ) (%o, $! #,8$23(! ,1-#,!).1$)! !
).1-(+$)! 6$#$6-,#G)-.6()! /,! 7"5! I $)! [.<,#,1-)! $-. A/ ) +(-(#$)! #,&$6.(1$/$)! $(!
%t*D.)+(IY$0,#-$#!, 11514 #Z:1 AJ(1$P*+11GA, &!+*.-(1%%$.D(1/,1,)0,6.<.6./$/,1 1$!+$!(#.
1$)! .1A))-.4$2Q,)=! ;(-,16.$.)! ,1A.)$+,1-(! ,! 6(1<*1//(#,)! $! 1GA,&! 1.$41)-.4!
6(1/.6.(1$+!$)!6(16&*)Q,)!$! 1GA,&!/,!$))(6.$23(10().-.AS!, 1-#,! (1 %#*D.)+HIN#! /$!
7"S5: 1 O(#!),! -#S-$#,+1 /| -#3%$&'()!/,10,)F*)$ O(#! +,.(1/,! $*-(##,&$-(1,1/.$417)- .6(!
6&GL1.6(1Y),1/(1$Y (#1*+16#.-L#.(1)*%B,-. A(I0$#S$!(1/.$41°)-.6 (1,%#*D.)+(Z=";(#(*-#('&$/(:!
AL #0140 6#.-L#.0)! 6(+(! (1 $0,#-$+,1-(!1 DO #.+,1-$&! +$1/.%*&$#! )*)-, 1-$/(!
0(/,)0#(A(6$#1),1).%.&./$/,1+*)6*&SHIS4*/$:1+$)113(ILIO#(ABA, &IF* 1), 1-#$- 1/(10#. LRO$S
<$-(#!.1.6.$&! O$#S! (1 6(+,2(1 /$! /(#! 6#°1.6$=!7,)-,1 +(/(:! L! .+0,#$-.A(! F*,!'$BS! *$!
+ & (#.SISIF$&.IB 1+ ,-(/(& 4.65I0$#$!$)10, ) F*.)$) I<*-*#3$) 1S/ (-$ L/ (1$% (#/$4, 1) 1+9!
<(6%/$)! 1()! /.<,#,1-)! -.00)! /,! %#*D.)+(! ,! 7"5:1 $O(.$/$)! 1*+! /.$41°)-.6(! +$.)!
6(16#,-(1,10#,6.)(1Y5$1<#,/.1.IrP (%%, ?((:\UfTfZ=!
|

bKHKMC=<=D?R<E
J,1/((1%#*D.)+(*+$10$#$<*123(1+*&-.<$-(#.$&!13(1,D.)-, *+$I< (#+3$V/, - #$-$+, 1 Q¢
$! &+ 1$#! )-,1 '8%.-(1 0,#+$1,1-,+,1-,=! H! -#$-$+,1-(1 /A1 ), 1! <,.-(! 1+ <(#+S$-(!
+*&-.1.)6.0&.1$#:1 , 1A(&A,1/(! $)! 8#,$)! /,1)$i/,! /$! 5,/.6.1$! 7,1-8#.%:1 M.).(-#$0.$:!
).6(&(4.5: M(L($*/.(&(4.$:1.16&*.1/(1()!$)0,-()! +L/.6():!/,1-8#.()! ,10).6(& 4.6()! /(!
0$6.,1-,=! N)-$)! $%(#/$4,1)! )3(! +*.-(1 ),+,&'$1-,)! 8)! - #SOR*-.6$)! 13(LA$).A$)! !
+.1.4$+,1-,1.1A$).A$) /(! 1.)-i#%.()! -, +O(#(+$1/.%*&$#,) Y @$+$6' (I 1! t('&#$*)6":!
UfTas!p(/#.4*,)!r'7.-- #.6":1Uffas!J$1?!,-1$&=:1UfT_Z=!
|
>(1#,$8.2$#! (108&$1(1/,! -#35-$+,1-(:1 0! (%B,-. A)! $! $-,1/,#1 /A, +! . 16&* #! $t23(1/$!
-,1)3(1<G).6$!,10).6(& 4.6%:1(1-#$-$+,1-(1/()1).1$.)!,1).1-(+$)!,D.)A-,): I $I#, /<23(1/$)!
1-#<#R16.3)! (6&*)S.):! %,+! 6(+(! ! #*-*#$! /(1 0$/#3(! 1,*#(+*)6*&$#! '$%.-*$&=! @ (+(!
O(1-(!1/,10#-./$:1$&A*1)I1$*-(#,): 1, <, #,+IF* 1), A1 1-$#1/.+.1%.#1(! 4S&UAV6(& 4.6(!
/(10$6.,1-,:1$-#$AL)!/,!,D,#6G6.()!/,|1#,&$D$+,1-(:1 +$))$4,1)! 1 <.).(- #$BL), 1/(1*+!
#$-$+,1-(1F*1/.+.1%.101).1-(+9)!,113(1$!6$*)$=IND.)-,+!0,)F*.)$)!F*, 1.1/.6$+!F*,1()!



8%4%H#C,(C3+%6#S$,

<$-(#,)1 0).6(& 4.6()! 13(1)3(! (0! 0#.16.0$.)! <$-(#,):! +$)! ).+1 () <$-(#,)! SAHSARL!
0,#0,-*$1-)IY @$+$6'(Ir't( &#$*)6":1UfTas!p(/#.4* )17 .- #.6":1Uffaz=!

|

SHS! B! /(H# +9)6%&$H! (1 -#$-$+,1-(1 ,)0,6G<.6(! L! $6(+0S1'$/(! /,! +(/$&./$/,)! F*,!
)¥)0,1/,+1(1+,681.)+(1(16.6&(USY (#:1-$.)16 (+(I- #$0.$Y(10(1-(1/,1/,), 16$/,$+ 1-(!
+.(<$)6.$&WE'| 1/, ASO(H! <#.(Z:1 %&(F*,.(1$1,)-L).6(! +!$))(6.$23(! $! +(/$&./$/,)! /!
<).(-#$0.$=! I3(1 )$)! +(/$&./$/,)! <.).(- HSOR*-.6$)! D, #6G6.()! O$H#SFH$23(! /$!
<*123(1 Y.)(-'1.6():1 JELA60! ! /! 6((#,1$23(Z:! 6$&EH O#(<*1/(! || +$))$4,+!
Yp(/#.4% )17 .- #.6":IUffaz=!

HI$B*)-,1 (6&*)$&!0(/,!,)-$#!.168*G/(1 1$! - #$0.$! (68*)$&:1 13(1),1/(!.1/.6%/(-OtH#()!
$*-(#,)10(#]),1-#$-$#, 1*+10#(6,/.+,1-(1. 1AS).A(L113(16 (1) #AS/(#:1,1$1)*$!, <, A./$/,

- HSOR*-.6$113(1),, 16(1-#S$!6(+O#(AS/S=I"H#S-SE), I/, *+1+L-(/(1- HSOR*-.6(1##,AZH., &!
0,&(1F*11,A1)#1%,+10(1/,#$/(=11.1/.65/(10$HS! +.1.+.2%#1 )-#$4() 0#(/*?./()10,&("
'806.-(10$#$<*16.(1$&! ! 13(10$H#S! (1 -#$-$+,1-(1/(1 %#*D.)+(:! , +%(H$! $! 6(1/.23(! (6&*)$&!
D, #2$10,F* 1$.1<&*R16.$1)(%#, |(10#(6,)) (=IH*-#()1$*-(#,)1#,<,#,+IF* 1$0,1$)1/, A#),
* & 2$I(IF*$1/(1(1/,)4%)-,16$%)$/(10,8(1'8%.-(113(1-, 1'$!$<,-$/(1$!/.+,1)3(IA #-. 6$&=!
O*$1/(1,D.)-,10,#/$Y/,1,)-#*-*#$Y, 1-8#.1, AI(ICY), A #.I$/ (1 )4$)-,:1,D.)-.  L/(*+$!
(68%)3(1'$#+(1.0$! 13(10(/, 1/(1) 1 $&6$12$/$!$0,1$) O(#!$B*)-, | (6&*)$&: I L1#, $&! @
HS-$+, 1-(11,)-$HS (HIY @$+$6'(Ir't( &#$*)6" 1UfTas!p(/#.4* )N 7 -- #.6"1Uffaz=!

|

@ (1 %)(1/,) 0&$6%)! . 1- #(6&*)$.):! -$+%L+! 1,).41$/$)! 4(-, #$)! (6&*)$.)! (*! CiE6S)!
+.(#,&3D$1-,) -(-$.):1 0(/,1 ), #1 $-.14.1/() (! 6(1-#(&(1 /(! B(+O#(+,-.+,1-(1 +¥)6*&$H#! !
(68*)$&=! "R+! <*123(1 /,1 O#(-,23(1 /()" ,&,+,1-(! /,1-8#.0)! ,! (~-#()! 6(+0(L,1-)! /(!

).)- +SHS)-. 48 #. (16(1-#(&SLI((-HS*+SY,(6&%)3(L L & +. 1S L/(ISY(HLIY, )B(1<(#-(:!
$))(6.$/0)! (113(1$! 7"5=1 11 +0(#-$1-, 1#, < #.HF* 1 )-$)!08$6%)! 13(!, &+ 1$+1(I'8%.-(!
O$H#$<16.(158&:1'SA, 1/ 151 +$. (#.$/$)! A, 2,):1#,6..AS/(1'8%.-(! F*$1/(1L1)*)0,1) (! (!
#3-$+,1-(1 $ &(14(! O#$2(! 6(+! 0&$6$)! .1-,#(6&%)$.)=! j3(' ,D.)-+! ,A/R16H),! $!
[4.1%.23(1/$! $- AJS/,1 +¥)6*&$H! ), | +$1-, 1'SI B! &(14(1 0#$2(! +%6(#S! (1 %)(1/$! 0&$6%
B8] 1) <(H+S) 413! S $-AJS/,! & H(+.(A#8<.68! | ! ).1-(+$-(&(4.$!$4*/$!
Y @$+$6'(Ir't( &#$*)6" 1UfTas!p(/#.4* )Ir7 .- #.6":1Uffas!I$1?!,-1$&=:1UfT_Z=!

|

>)10&$69)! (68)$.)! +(/,&(! M5.6'.4$1n!)3(! 0&$6$)! ,)-$%.&.2$/(#$)! BLES/S)! 6(+!
#).1$! $6#GE.6$! ! 6(+! 4*.$)1 )0,6G<.63)=! 7,A+! #,6(%#H# -(/0)! (! /,1)00("
B(1<,6.(15/$)16(+*+1+$- #.$&IHGA.I(:1,1)*0,#<GB.,1(6&*)$&I0&S1$: I SB* SRS 23(!

! bV



0123$,4!5'&'6-#73,#'341%!8346-#.9%4!:%+;,&,+'#)32-('&H1>-?1),! @ , #A%7 3+%#$,'BS-'(
|

6R1-#.63! Yp@Z:! 6(+ 6$#$6-#G)-.63) /,! *+$! (6&*)3(1 1(#+$&=! 7,A+ $& #$#! (!
#,8$6.(15+,1-(1 (6&*)$&! ! #,1.)-#.%* #! $)! <(#2$):! /| <(#+$! $! O#,A,L#! /,)4%)-,)!
+(%.&.I$),) 1,1-8#.5=1 7,)-$! <(#+$:] #4241 $! O$#$<*123(! L(+#1$! ! $&-#$+! (!
#,856.(15+,1-(! $#-.6*8SH#! || (1 0$/H3(! 1, 44(+*)6*&$#! Y@$+$6'(! r! t(&#$*)6"! UfTas!
P(/#.4%)IN7 - #.6"1UffaZ=!

|

>)10&$6%)! (6&*)$.)! $-*$+!,&.+. 1$L/(1$! . 1<(#+$23(1 O#(0.(6,-. A$! ! F* %#$1/(GEG!
A6.0(1,1 B(1-#$23(1 +9)6+&SH 1)-, 1-$/$=17,)-$! <(#+$:1 ()1 +)6*&()! #,)-$*#$+(1),*!
1R (& 4.6(0,1, &t 1S+ I<(H+$1- +OHBH.SI(*!, <. 1.- ASI(1#,<&,D(1/,1$0,#-8, 1-(=!
H)1611/.&()1-$+96L+1<.6$+!1*+$10(). 23(1+i)6*&(E,)F*, &L-.6$1+$.)1,)-8A&:1), L/(IF*,1$(!
+)+( -,+0(! 0! /,1-)! <.68+! ,+1 6(1-$6-(! %.8$- #$&! ).+*&-S1,(:! ),+! 6 (1-$6-()!
O#, +$-*#()),+I6R1-#.63!Y @$+$6'(Ir't('&#$*)6"1UfTaz=!

|

>&A*1)I$*-(#,)1$64,/.-$+IF* :ISI&(LA(I0HS2(1SIS% (#/$4, +1, 1-#$-$+, 1-(1+$.) ISO#(OIB B
0$#S$! (! 6(1-#(&(! /$)! 0$#$<*12Q,)! %$),.$E),! 1(! 6(1-,D-(! %.(0).6())(6.$&:! /,! <(#+$! $!
+ & (HSHISIF*S&IS/ ()IS-, 1.+, 1-OVS/F* #.1/(1+$.). 1< (#+$23(!) (%o#,1(10$6.,1-,!, +!

)1 13(1 0,1)$1/(! 1(! -#$-$+,1-(! $0,1$)! $! 1GA&! /(1).)-,+$! )-(+$-(418-.6(=! NJB!

- HSOR*-.6$10(/,!0$))$#! O(#!*+$!6(+%.1$23(!/,| 0&$6$)! ,)-$%.&.2$/(#$)! (#$:L4.$)!
6(41.- A(E6(+O(#-$+,1-$.):! 6(+( ,/*6$23(! /(! 036.,1-,:! -L61.6$)! /,! #,&$D$+,1-(!,!
23,6%%)2'7F! $%(#/$4,1)! <$#+$6(& 4.6%):1 $)! F*$.)1 /A +1)# )-+$/$)! /] <(#+$!
4,1L#.6$=IN)2B,6%%)2 A 1#, -#($&.+,1-$23(1%. (& 4.6$:1$%#$14,1$16(1)6.,1-.2$23 /(!
0$6.,1-,10$4#SIF*,|(10# 0#.(1),BS!$0-(1$!./,1-.<.6$# 16(1-#(&SH$!".0, #S$- AHYEFESH
1,4 ASI$!1(1'8%.-(:1), 1/( 6$0$2! /1 #,/%2 #1 $! <#, F*R16.$! | *#$23(1/$! /.)<*123(:1 13(!
LALI)H# %8288 6(+(! -#$-$+,1-(1 )(E&S/(! Yh#$16(! ,-! $&=:! Ul @$+$6'(! 1!
t(&H#$*)6"IUTa sp(/#.4*,)Ir17.-- #.6"1Uffaz=!

|

>1%-.&.2$23(1/,1+,/.65+,1-():1 6(+(1 #,&$D$1-,)! +*)6*&$H,):| OSH#$! #,/<2 #1 $11)3(1 /(!

1/ AGH(1,16(16&*/,1-,+,1-,1(1'8%.-(10$#$<*16. (158 1-#$-SE), I, 1+ 1-#$-$+,1- (16 (H+S!
<.686.$! -, +0(#8#.$=! >)).+1 F* ! L1 )*)0,1)$! $! +/.6$23(! (! %#*D.)+(! #,.1)-$8),:!
D.)-.1/(1-$+%L+:1#.)6(1/,1/,0,1/R16.$! F*G+.6$=!j(1-#$-$+,1-(1/(19%#*D.)+(!,D.);+!
)-*101S1)*4 #4151, <.686.$1/$)1%,12(/.$2,0.1$):10#(0$L(&(&!, 1%#(+(6#.0-. 1$! Y p(/#.4*,)!
17 .- #.6"1Uffaz=!



8%4%H#C,(C3+%6#S$,

N+1- #+()1/,1-#3-$+, 1-(IF*G+.6(:!/,)6(%6#.*E), 1 *+$10(-, 1-, I-(D.1$!%.(& 4.6$:1$(D. 1$!
h(-*&G1.68IYh"...Z:1),1/(1,<,- AS!,1), 4*H#S11(1-#$-$+,1- (1, V. A #)$) < (#+$)1,11.)<*1Q,)!
1,(& 4.6%)=! 1l O#(/*2./$! 0! *+$! %$6-L4.$! $1$,#%.$! /,1(+ 1S/ (,4$&3)3-+!
2,$-(3#-+EF* |- +1,<, -() 0$#$&.)$1-)!/,A. /(| C16$0$6./$/,1/,1.+0,/.#1$1&.% #-$2(!/,!
$6,-.86(&. 15! 1$)!1B*12Q,)1 1, *#(+*)6*&S$#,)=! I1*+!-#$-$+,1-(16(+ $&4*+$)NH1-$4,1):!
SSYB(+( (1<, (1 S $0,18) VIS! al +,),):1 SOH#,), 1-$#1 41 $&-(16%)-(1 1 4,F* # #1 *+1
0#(<.)).(1$&!,)0,6.$&.2$/(1F*,1/(+.1,10!6(16,.- OV, |<SH+$6(&(4.$!,1/,1$1$-(+ .$=IN)-,!
+L-(/(1$0,1$)IL1.17.6$/(1,+16$)()1/,19%4#*D.)+(1), A #(1Y p(/4.4* )7 - #.6"Uffaz=!
|
j(10#,), 1- 14+ (+, 1-C1(-#$-$+, 1-(/,10#.+, #$1&.1'$10$))$I0(#+L-(/()113(1. 1A$).  A()L!
#AHGA,.):16$0$7,) /1 $&.A.$# ()1).1-(+$)! /(1 0$6.,1-,=1 5*.-$) A, 2, JUB(L-#(&(! /$)!
654)$)10#. +84.$)1Y)-#)),1$1)../$/,Z:1/()),<,.-0'0#.16.0$.) 1Y $-#.23(/ B#.$!, 1+ $84.$Z
101<$-(#,)16(1B*4$/():16(+(1(1$0,#-$+,1- (1, 1-8#.(: 1+ ()-H#S+E),))*<.6.,1-,) Yp(/#.4*)!
17.-- #.6"1Uffaz=!
!

cK -BEC>=Q?D!>EN\=P;?R<?!'PED!0%.!?!k[B;<EAN=C=JLRR ER=;
HI+L/6(1/,1-)-$IL:14+*-$)IA, 2,): L (10#.+, #(1$4,1- 1/, 1$-*$23(:1), L/(IF*,!  (1),*10$0,&!
0%$))$! 0,&$! #,)0(1)$%.&./$/,1 1,1 /,1-.<.6$23(! /,! .1/ AG/*()! 6(+! O(-,16.$&! /,#.)6(:! ,!
$6(+0$1'$+,1-(/0V(,1-)IF*,1,<,- A$+ 1- 1BSISO#,), 1-$+1$10$-(&(4.$=17,)- ,1+(/(;!
(10#(<.)).(1$&Y NI/, 1 AL)-$#1$-, 1-(1$0)!). 1$.)L,1). 1-(+$)10#.+8#.():! /*#$1-,1$10#8-.6$!
6&G1.6$=! v+$! $1$+1,),! $6(+0$1'$/$! /,! ,D$+,)! 6&G1.6()! $%#$14,1-,):! F*,! 0.8+
1, 1-.<.6$#11/.$41()-.6$#1(10$6.,1-,:1/ A +1) #1# $&.2%/()!,11*16$!) * % AS &G (MY I$1?!
-1$&=:1UT_Z=!
!
> 1/$1)3(1 &.+.-$/01 )1 ,)-*101 ) (%#,! $! . 1<&*R16.$! /$)! 0$#S<*12Q,)! 1$! /(#! (#(<$6.$&
6(1-*/(1$0(1-$+! OSHS! *+$1#,&$23(1, 1-#,1 (1. 1G6.(1/$)!1.)<*12Q,)! -, +O(#(+$1/.%6*&$#,)!
I&HOD)! ! $! $6++*&$23(1 /,! 6$#4S! O#(A,1.,1-,1 1,1 '8%.-()! 0$#S$<*16.(1$.)! )(%#,! $)!
)-HAHD)().)-,+9$),)-(+$-(418-.6(1Yh#$16(!,-1$&=:1UffdZ=!
J,4%1/('M #1$1/,)!,-1$&=1YUFTaZ:! (1%6#+D.)+(/(1)(L( 1 1(1,)-$/(1/, | A 4G &.$:1%, +6(+(!
(*-#()!'8%.-()| O$#$<*16.(1$.):1,)-3('<(#-,+,1-1$))(6.$/()! C! 7"51/(&#H(O$ YM #1$1/,)!
-1$&=:1UfTaz=!



0123$,4!5'&'6-#73,#'341%!8346-#.9%4!:%+;,&,+'#)32-('&H1>-?1),! @ , #A%7 3+%#$,'BS-'(
|

C.)-(IF*,1SI0$#$<*123(1/. *#1$! (6 (##,16(+1 (1. 1. AG/*(1$6(#/$/(:! <$6.8.-$!$!)*$10,#6(23
IISHHB&A, 1o (1), M- (4, 8S- (LI +$.) | <#,F*, 1- 1#,&$- AS+, 1-,1$(1%4#*D YL (=!
H)I0$6.,1-,)16(+17"51,D.%, +:!, +1#,0():I11GA, )L, & ASIO,1$- A S/ +)6*&()!
+))L- # - FO(HSE: /(1 +)+( +(/( F*1 .1/ AGH()! 6(+! 6,<$&,.$)! /(1-.0( -, 1)3 (!
Yh#$16(!,-1$&=:1UffdZ=!

|

N)-*/0)10#0)0,- AQ-R+Y,+(1)-#S/(IF*, 1(1%#*D.)+(1*#$1-, 1) (L(, {(Y6#+D.)+(. #1(!
O(/,+10#,1.-$#1).1$)1,1). 1-(+$)!/,1 7"5:1 $*+,1-$1/(1 $ )*$1 <#, F*R16.$! 1.1 ,1)./$/,!
1)1 1$1$/(&,)6R16.$I$-LICL/$/, 1$/*&-$=I5()-HSHS+IF*, 1$)I$- A /$/ ) 6*&$#,)I-R+1*+]
<,.~(165+*&$-. A1) (Yo#,! B! O#(%$%.&./$/,! ], D.%.#! 7"5! 6(+!1).1-(+$-(&(4.$! /(&(H()S!
YM,#1$1/,)!,-1$&=:1UfTaz=!

|

H)+(A+,1-()1+$)-.4%- #.010#(&(14%$/0)!,)*)-, 1-$/01/,1%$.D$!.1-,1)./$/,!  ,1$)1$2Q,)!
11$0,#-$+,1-(1 1/, -#.-*#$23(1 -R+1)./(1)*4,#.1()! 6(+(1)*)6,-GA, ) /| O#(+(23(1 /!
<$1.4$1,1),1)$23(1,V(#Y,165#-$1*#$23(1, +1$/%&-())$*/8A, ) YM #1$1/,)!,-1$&=:1UfTaz=!
SUI#!),1-./$1 0,&()! O(F#-$/(#,)! 1,1 '8%.-()! 0$#$<*16.(1$.)! O(/,E),! )*O(#! 6(+(1),1/(!

)+, &'S1- ICH(#I+%)6*&$H$0)! (1, D, #6G6.(:. 1<, #./$10(#!) (Yo#, 63#4$+,6S 1. 6BH(N)
L:l O#,)*+.A &+ 1-: 6$)$/$! 0,&$! ),1).%.8&.2$23(! /,] 1(6.6,0-(#,)! +*)6*&H#,0(#!
)*9%)-S16.$)! ,1/°4,18)=! >! O#,),128! /,! %#*D.)+(1 /(1 )(1(:) Y%o#*D.)+( [ X1(! ! (*-#()!
'8%.-()! O$#$<*16.(1$.)! O(/,! $*+,1-$#1),1).%.&.2$23(1 /,)-,)! 1(6.6,0-(#,)! +*)6*8#,):!
), L(1 F*,LE*$LI(1 ) )-G+*&(! +,6S1.6(! ),! -(#1$! 0,#).)-,1-,:! O(/,} ,DO$L/.#! $!
D6.-$%.&./$/,11(6.6,0-. AS!/()1+0)6*&()#,)0(1)8A, )!0,8$1+$)-.4$23(:1), 1¥6.8&.2$ 1/(1()!
1(6.6,0-(#,)1$<,#,1-)=IN)-,10#(6,))(10(/,:!,1-3(:! 6(1-#.%* #10$#$! (1/,), LA(&A.+,1-(!}
OF(44#,))3(1/,17"5U(&H(SIYM #1$1/,)!,-1$&=:1UfTaz=!

|

>&A*1) I $*-(#,)! -$+%L+1)*4 #,+ F* | $1 F*$&./$/,1 /(1) (1(!,)-8!$))(6.$/$! $(! %6#*D.)+ (!
Y1) (L(Z:Y), LI F* 1*+$1%$. DS F*$&./$/,1/, 1) (L(10(/, 1) 1+ <$-(#11,1#.)6(!
0(-,16.$&I0SHSISY(#$))].)<*12Q,)1- +O(H#(+$1/.%6*&$#,) I YM #1$1/,)!, -1$8&=:1UfTaZ=!
|

(), HS-SH /] K <B-(# A0FE-$1-,! OSHS! (! 1), 1A&A.+,1-(! 1) 1)<*12Q,)!
- FO(H(+$1/.%*&S$#,):1()'8%.- () 10SHS$<*16.(1$.) 1+ #,6,+*+$1,)0,6.$&!$-, 123(10(B5#-,!
J0#(<.)).(1$&Y,NS$i/, = (#A, 2, F*$1/(101).1$.)1,1D).1-(+$)! 13(1)3(16&$#():! $0,1$)!
“+$16(1)*&-$! 13(1L1)*<.6.,1-,1 0$H#S! $1)*$! ./, 1-.<.6$23(:! OB#-.6*&S$#t+,1-,| OfRA*1)!



8%4%H#C,(C3+%6#S$,

0$6.,1-,)! 13(' ,)-3(! 6(1)6.,1-)! /0! ),*)! '8%.-()! (#$.)! /*#$1-! (1 /.$! u(*! C 1 1(.-,!
Yh(#-(&&,-(!,-1$&=:1UfTVZ=!

|

"$&!B(+(1 (1P, <(.1#,<,#./(1 0$#3)! $+%3$)! $)! 05-(&(4.$)! .1/ A [*$&+,1-,: $I $%6(#/$4, +
- #$OR*-.6$! /(1 0$6.,1-,! 6(+! 7"5! 1 '8%.-()! 0$#$<*16.(1$.)! /,A,! .16&* #! -L6GS)! /,!
$%(#/$4,+! +*&-./.)6.08.1$#=1"$1-(1 100! /(,1-,)! 6(+! 7"5! 6(+(! 1()! %6#*D +$1():! (!
(%B,- A(16(+*+10$))$!, +14$#$1-.# (16(1-#(&(/SU !, 1, F*. &GY%#.(1<*16.(1$&u(#-(OL/.6(!
I 1. AGH=) $H#S! S&L+! /B! .1- #A,123(1 <G).6$:1 $! - #$0.$!/,! $*-(6(1-#(&( , +(6X(1$&
B(+O(#-$+,1-$&! -$+9%L+! L1 1,6,))8#.$=! H! <.+! 0#,-, 1/./(1 03))$! O(H #,)-.-$h&*123(;!
$&.$1/(I CL+)+$! $! +,&'(H#.$! [, F*$&./$/,1 1, AIS! 1 %,+E,)-$#! 4 #$&! /(1 0$61-,=! H!
0#(<.)).(1$&!/,1)$i/,1,A16,1-#$#1$1)*$1$-,123(1 11 $*DG&.(1,!,)-$%. & PEQB*$/#()!
).1-(+$-(& 4.60)!,<,-. AQ), 1&.+.-$1-)1YI$1?! - 1$&=:1UfT_Z=!

|

i3(,D.)- 18- *$&+, 1- - 41 #$-$+, 1-(L. 6(I(*1*+$1,)-#$-L4.$- #SO0R*-.6$1,)0,6G<.6$10$#$!
)-)UGL-):), (TP LS $%(#I$4,+11,)-5)! 0$-(&(4.$)! 03))$! O(#! (%B,-.A()! 0#.16.0$.)!
15 HS/0! 1! -$%,&$! TT=! >&A%1)! $*-(#,)! #,<,#,+ F*1 $1 $))(6.$23(! /,! ,)-#S$-BN.
B(+0(#-$+,1-5.)!,11.)00.-.AQ)! (68%)$.)! YA(-, #$)Z! A/, 16.$!),# $! +,/./$ | - #$OR*-.69!
+$.)IS0H#(O#-.$/SI0SHSI(-#S$-$+, 1-(1()10$6.,1-,)16(+17"5!, 196#+D.)+(IY I$1?1,1$&=:1UfT_Z=!
|

"$9%,&$ITT=L:#.16.0$.)!(%B, - A() VSISV (#/$4, +1- HIBHRH10$6.,1-,)16(+17"5!,'8%.-()I0$#$<*16.(1$.)=!
>/$0-$/(!/,! I$12:IM(1),6$INMHE&.A, #$=IYUIT_Z=

" 490 $16(41.- AB(+O(#-$+,1-$&KIp, /2 #S(1+G1.+(1$!-, 1)3(1, +(6.(15&/(1.1/. AG/*(d
M$H#+$6(- #50.$! | <.).(-,#$0.8K! &+ 1$#! (* [+.15# ()1 ).1-(+$)! 1 ).15.)! +9)6*&$#,)!
$H-.6*&$H#,)1/((,1-,9

gS#+(L1.28# $1 (6&%)3(1/,| <(#+$! $! 6(1-#.%* # OSHSHEIBYoH#.(1/(1).)-, B! ,)-(+$-(418-.6(',!
+. 1.4+ 2$H () 1<$-(#,)1, #.)6(1.+0%-$/()s !

5,& (#$#1()10$/#Q,)1/,16(1-#$23E)- #$+,1-( B,0(") (/$!+*)6*&$-*#$

H(+(A (1, F* &GY%¢#. (1(#-(0L/.6(1,16(1-#.%* #IC!,)-$%.&.2$23(//()1+,6$1.)+(2B,6%%)2'7
1(+,$/$+,1-,16(+1#,6%#)(1C14(-, #$! (68*)$&E




0123%$,4!5'&'6-#73,#'341%!8346-#.9%4!:%+;,&,+'#)32-('&H4>-?1),| @ ,#A%7 3+%#$,!BS-'(
!
!



@ #7(-41,!

""" 1ERPMLAZE

> +0(#-S16.$! ! (1 0$0,&! /(1 +L/.6(1/,1-.)-$! 1$)! /.)<*12Q,)! - +O(#(+$1/. %*&$H#,)! |
'8%.-()! O$HS<*16.(1$.)!.G.5E),! 1$! O#(6*#S! /1 *+1 6(#H#,-(1/.$41)-.6(1 . 1/.A./*$&! OSHS!
6$/$10$6.,1-,:16&$)).<.61/(1(10#(%&,+$!,1./,1-.<.6$1/(1()!).1$.)L1).1-(+$)=!

|

N+- #+01/,1.$41)-.6(1 1+, &/ p7@Uu'ST!I$1)*$I$-*$&.2$23(1 7@u"57  :1)3(!
1)-#5,1-01,<.6.,1-)1,1,<.6$2,)IF* 11 A, +1) #14+$.)1+- & 2$/()1 18! 0#8-.6$!6&G1.6$:10(.)!
14&(%$+$I$ASE.$23(1/()1<$-(#,)!<G).6()!,10).6())(6.$.)1/(10$6.,1-,16(+!7"5=!!
>10(&.))(L(4#$<.$! L (1 +L-(/(1 +$.)! $)), #-.A(! | 6(16#,-(1 1(1/.$41)-.6(1 /(1 %#*D.)+(:!
$0,)$#! /1), #1 +$.)1 /.<G6.&! /1 #,$&.2$#! +! 6(+0$#$23(1 6(+! ()! $*-(HHRS- D$+,)!
6&G1.6()!1<G).60):10(HL+!,)-)li&.+()10(/, 1), #1*-.&.2%/()| 0$HS!*+1/.$41")-.6(10#(ABA,&=!
|
JI$0°)1#,$&.28/(1(1.$41)-.B(ILIF*,10(/,+OV,<. 1. #1$16(1/*-$I6&G1.6$!+5.) 1DH#(0H.$/$:!
), LI(TF* 1AL #19%3),$/$1 1(1%) (1,1 *+$1 - #SOR*-. 65! +$.)16(1) #AS/(#S!,1#,A,#)G A, &:!
1,0,1/, 1(USIAHSAIS/, Y, 16$/$16$)(=IN)-SI6(1/%-$1/, A1) #10,#) (1$8.2$/$),1$6(1) ,&'SE
) IS SY6(H/$4,+1+*&-.1.)6.0& 1$# I A)-(1F*1$16(+%.1$23(/, | -#$-$+,1-()'86, .-, 1 1$!
8. HS-HHBI6(+(10H(/*- (HSY, *+1+ & (HI1H,)*&-$/(=!

|

HI-#$-$+,1-(1/,A,1), 4% HI$I6(L/*-$1/$!+,/.6.151%$), $/$! 1!, A./R16.$!6(+0&*, 1-$1/(!
$1,D0,#.R16.$!168G1.6$!16(+1$!0,)F*.)$!6.,1-G<.6$=17,A, 1) #/S/SIO G LH#S-$+,1-(!
).1-(+8-.6(:1), L/(IF* 1)} (%B, - AQ/$!- #SOR*-.6$10$))$+10,8&$1#, 23 (1(*1+. 1.+.2$23(!
ISV +.1% 23(1/$)16$#AS) I $/A #)$)!, 1#,)-$*#$23(1/$1<*123 (11 (#+$&=I!

|

N-+HB(L)*&-#.C1(11,1),B$+LAL,1-)101).18.)1,1'8%.-()I0$#S<*16.(1$.)I$-#SAN/, 10!
D, +0&(:1/,)49)-,1/,1-8#.(:1 1 (10$6.,1-,| 13(| AS&(#-.?,:I LI +0(#-$1-,1 <$?, #1),0%,1 *+$!
(%), #A$23(16&G1.6$!6(+10$8.0$23(1/$!>"5=!

|
@(+!$16#,)6,1-,16(1)6.,1-.2$23(1/$)!/.)<*12Q,)!-, +0(#(+$1/.%*&$#, )1 6(+(10$-(&(4)!
F*11,6,)).-$+1,1$23(16&G1.6$:10(/,E),|,)0, #SHIF*, 1$!, 14, 1'$#.$Y, -, 6./() I0S#S$!(1611/.&(!
+$1/.9%+&$H |1 (11.)6(1 /$! >"5! #8) O#(4#,/.#).41.<.6$-.A$+,1-,! 18! 0#' D.+$! /L6$/$:!
#,A(86.(1$1/(1$!- #SOR*-.6$I$#- 6*&$#=!

|



0123$,4!5'&'6-#73,#'341%!8346-#.9%4!:%+;,&,+'#)32-('&H1>-?1),! @ , #A%7 3+%#$,'BS-'(
|

S&(LA(()ISL0):1$)10,)F*)$)!) (Yor, 1SV (#! (#(<$6.$&!-R+16(1-#.%*G/(10$HS!+,&' (#$#1()!
#$-$+,1-()! 0#(0()-()! 0$#S$! $)! 75)=! >! & AS/S! O# AS&R16.$! /,)-$! 0$-(&(45!
[.<#,1-)! <$.D$)! ,-8#.3):! ()! '8%.-()! 0$#$<*16.(1$.)! ,! $! )*$! 0())GA &! {186z !
1)<*12Q,)/$I>"5:10(#1$.1/$113(1,)-$#!-(-$&+,1-,16(+0#,,1/./()*4,#,!  $11,6.))./$/,!
1<+ 4$)10,)F*)$)IL,)-$I8#,$:1), 1/(1.+0, #$- A(ISI#,$&. 2$23(!/, 1+$.)1,)-*/ ()=

|

(50 &SI L )$E., 1-$# $1 1,6,))./$/,1 1,1 6#,)6.+,1-(1 1 1,),1A&A+,1- (1 /$!
)0,6.$8./$/,17.)<*123(1" +O(#(+$1/.%6*&S$#!, 17 (HIHH(<$6.$&11$!+,/.6.1$Y/, 1-8#, & (!
F*1L1.1/.)0,1)8A,&! F*,!I $)! (*-#3)! ,)0,6.$&./$/,)! /$! 5,/.6.1$! 7,1-8#.5! $ %) (#AS+! !
$0(.,+1$)11(AS)!6(1F*.)-$)/,)-$!8#,$=!!
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0&/(! #)! K'P3((,6'73'(! Q-&*%,#4 RYaZ:! vav=!
'--0)kuu/(.=(#4uTf=_TU_uB[$(+)=UfTb="V=a=VaV!

Slvily=1 7X#[.1:! I=I Nt:! @=:! "I P=:I th@:! "=:! 1! gg:! "=! YUffVZ=! #,A$&,16,! (<!
-, FO#H(+$1/.9%*&$#! ) (##)! )*%-WO0,):! O)W6'(&(4.6! 1.)-#))! $1/' 0)W6E'()(6.$&!
IW)<*16-.(1!.1!>).$1!0$-.,1-10&,6'7!5'3#UT|Ud=!

>&+,./$:1 >=! 5=:1 M(1),6$:! ]=:! r! ML&.D:! J=! YUFREEIO&,6'73'(! %! 8346-#.9%4!
00+, &,+#)32-(&%AT:&'S +%#$, IU'&+7,(V*37 I Y TIN/.23(Z=!

>+$1-L$:! 7= c=:1j(A$,):! >=! ;=1 @$+0(&(14(! K=! 7=:1 1l h$##():1 "=! ;=1 7,=1 YUFfAZ=! >
+0(#-S16.3!/$1$A$&. $23(10()-*#$&!1(10$6.,1-,16(+1/.)<*123(1/$!$#-.6* &SR
(+$1/.9%*&$H! - +OF(+$1/.%*&$H# " | +O#-$16,! (<! -] 0()-*#$&! A$&*S$-.(1! .1!
0$-.,1-)! X.-'l - +O(#(+$1/.%*&$#! B(.1-1 /W)<*16-.(BI$"! 0&$,;W)37'l L&'43(%438&’
XWVZIT _|T_e="--0)kuu/(.=(#4uTf=T_efuJTATVEbd_UUFAFVFfiAl

>#,8&$1(1=! @=c=!YUFUZ=1p,&$2Q,)!, 1-#,1:()-*#$! @ (HO#$&! 1)) +$!N)-(+$418-.6
M, &#' (IL&'43(%3&,1)%!07(-4/,E!B:K1%!8,&!0&,6MATD_|Ta =!

>*4%)-(:le=IK=:1; #.1$:t=1@=h=1;,1'$:17=13=IK=:13$1-():17=1@=!>=V/():"H&.A, #$:Ht=1>
J=IYUFTazZ=!" +0(#(+$1/.%*&SH TW)<*16-.(11:13-#,))1$1/1 @ (++(115,1-$&!7.) (#,#!
A1 VLA#-W!  J¥1)=1 B7$!  08&S$: L&4 YRAZ! VVAVVV=!
-0)kuu/(.=(#4u'--0kuu/D=/(.=(#4uTf=T_efuTATVEbd_UUfTaU*aTaUdbV!

h,1/#:! J=! 7=! YUFTUZ=! " +O(#(+$1/.%*&$#! 1.)(#/,#):] <$6.$&! 0$.1:1 $1/! ', $/$6',)=!
0%)'7A%!  ZWJv;P=!  TzZ! UUU_=!  '--0)kuu/(.=(#4uTf=TTTTuB=T UaE
AaTf=UfTU=fUTVA=D!

h(#-(&&,-(:1;=l;=Ih=:15(#, #$:1>=1;=10=15=:Ir15$/*#, #$:1;=1p=1YUFTVZ=1>18&.),1/()!'8%.-()!

0$#$<*16.(15.)! ! $))(6.$23(1 6(+  7)<*123( [$)!  >#-.6%8&$2Q,)!
" +O(H(+$1/.%*&$#,)=H%C34$'1B44,73' /,15'-(34$) %! @3&-&*39%4<SIHSY L4
UTa|UUT=!
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h#$16(:! p=!J=:! h#$16(;! @=!J=:1")6"! p=!/,1 J=:111 p$O(0O(#-:! >=! YUffdZ=! M#,FTR16.$!/,!
#,&$-()/,1 03#$<*12Q,)! 1()! )*%E! 4#+0()!/.$41°)-.6()! 1,1 7"5! 1,1 $6(#/(! 6(+! ()!
6#.-LH#.() 1.$41))-.6()! O$H#$! 0,)F*)$! +! [)<*1E! 2Q,)! - +O#H((+$1/.%*&$H,)!
Yp7 @u"57ZH%C34$18%H#$ (I5&%44)%I0&S,) #$3'1%!0&S$, : )8HNTBIAT [ae=!
-0)kuu/(.=(#4uTf=T_efuT T_E_ATeUffdfffUffffd!

@$+$6'(CIK=:1r1{('&#$*)6"1J=1>-,1/.+,1-(IN)0,6.$&!/,1:$6.,1- )1 6(+! 7.)<*12  3(!/$!
S#-.6*8$23(!1 " +OH(+$1/.%*&$H# @(16,.-()! p,)-$*#$/I(#,)! /,! H6&*)3(1K! K*.$! !
- #+.1$1- )ISIHBE*)3(!, | @SHS6-, #G)-.63)1$*-(0#(-,-(#$)1/$!7,1-.23('YUfTaz=!

@$1$&,): K=I7=IP=I"= 1@ S+SHSEI(*?$:15=!h=:IP (#$:lc=Ip=15=I5=IK*$#/SEj$#/.1..P=:1@(1-.:!
=1 @=!p=:IK$#6.$:! p=!5=1p=1"15$1<#,/.1.:1 7= YUFTdZ=! ;#,A$&, 16, (<! 0O)W6'()(6.$&!
0S4+, 11 11" +O(H(+$1/.%*&S$SH 7.) (# #10$-., 1-)KIS)W)-, +$-. 614, A, XMI-&# (!
610&'(IH%A'23(3$'$F|=""--0)kuu/(.=#4uTf=TTTTuB((#=TUad_!

@$L/ #&.'@=1t(#[+$?:ly=!"=1@,&.[(4&*:!5=:1>&-.1-$):1 J=!g=!@()[*1:!v=:Ir15,+.):1 J=!
YUfTaz=! 7,1-)-)q! [1(X&/4,! (<! (66&*)$&! )0&.1-1 - #SOW! <(# %#*D.)+ $1/!
- FO(H(+$1/.%*&S$H# B(.1-1.)(#,#)3B*%&3'# M,-&#'(1,6! @(3#37'(! 5&' TEIPIAZ:!
neal_fT="--0)kuu/(.=(#4uTf="THVUTTTeEVfbb=TdVVTf!

@$HHSHS:1 J=1 c=:| @(1-.:) ;=) @=! p=:! 1! h$#%()$:1 ]=! I=! YUFTFZ=! @y I (! ,+!
7.)<¥123(1 " +OH(FSL/.%*&SH || T(# HH(<$6.588%H#S (! 58%44! M,-&#(! 6!
O&S$A,) #S3TKZYVZ:I TTATUF=""--0)kuu/(.=(#4uTf=T_efuJUThaEe® TUFTFVFTAI

@$9),--:IN=:1pL*):I|=1@=:13-*4.1)[.Eh$#%()$:!]=:1;(HO(#S$--..| >=IP=:! @ $##3$:15=! @=:; #,):! 5=!
>=:1ME$1<H#, /. 1.1 7=1YUFThZ=1c$&./.-W! (<1/.<< #,1-1-((&)!-(1$)),))1)&,,01%6#*D ) +k!I$!
+,-$ ES1$S&W)BHB]!IM,-&# (1, 6! J#*3#%%&34#*1'H)1B;;(3%)! Q739BRYERAZ: VUT|
VUUT=!"--0)kuu/(.=(#4uTf=TTTTu.B&'=TU Ua!

@$*8):! 5=21 >&A ):1\=I M=:1 " 1#.(1 t=:1 g@! M.&'(:! |=! h=:! 1! K* ##$:! @=! 5=! M=! YUff"Z=!
\16./R16.$! /,! '8%.-()! 0$#$<*16.(1$.)! ,! 00-*#$.)! ,+! 0$6.,1-,)! O(#-$/(#,)! /!
1)<*123(1 /$! $#-.6*&$23(! 6#SL. (+$1/.%*4FHT3IA$' ) %! @3&-8*3'1 %! :&'-+'$,(,*3']
L-7,<K'P3(,<U'73'(:!IRVUZ:ITUT|TUe=!

@'$1-$#$6' #:! ;=1 (1 5=! "=l g(/4,):! ]=! I=! 1! J6'.<<+$1:! N=! P=! YUFT Z=!
" HO(FH(+$1/.9%*&$H#|(.1-17.) (#,#) ! \+0$6-1 (11;$.11:I M*16-.(11:1 $1/17.)$%. &.-W:!
ARYVZ:Ibe|da=""--0)kuu/(.=(#4uTf=TTbbuffUUVA T~ a_beV=!
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@'$A,):!I"S1@=:1H&.A, #$:1>=1J=17 :I1IK#())..1 7=Ih=1 YUffdZ=!:#.16.03.)!.1)-#*+,1-() | O$#$!
BAB&.$23(1/$!11.)<*123(1-, +O(#(+$1/.%*&S$#! | 0$#-,\1k! G1/.6,)! | F* )-.(18#. (Bl *+
6(1-#.%*.23(10$#$!$10#8-.6$16&G1.6$!,1/,10,)BRIB-$%&";3'1%!5%4: DG T Z:leU|
Tff=!"--0)kuu/(.=(#4uTf=T_efulTdfeEUe_fUFfdfffTT |

@*66.$:>=:I"@$#$/(11$:!@=!Y UffeZ=1" 1#,&$-.(1)".01%,-X,, 11" )-(+$-(41$-".6)W)-, +
$1/1 %(/W! O()-*#,=! @(3#3TA[RYTZ:! aT|aa=! '--O)kuu/(.=(#4uTf=T efuJTdfbE
_eVUUSfefffTfTT!

7$X)(L:1:=IN=!YUFfoA#7$3,# (1, 77(-43,# TI6&,+1:KM!S$,14+3(%! ) S6UBHP (*.):15(K!
50)%WIN&),A. #=!

7,1p0).:13=13=:1K#, 1% #4:15=1J=:1P *IM=:1r1J- . 1[, & #:1>=1YUFTAZ=!" +O(#(+$1/.%*&$#!
1)# #)KINASE*$-.(11$1/1+$1$4,+,1-K%)37'(! @(34374!,61],&$A! B+UAEBVAZ:!
TV_V|TVd =!"-0)kuu/(.=(#4uTf=TfTauB=+61$=UfT/=fd=ffe!

7.4+.-#(*&.):1 K=! YUFTVZ=! 51 1,X! )*#4.6$&! 683)).<.6$-.(1! <(#! -, +O(#(+$1/.%*&$#! B(.1-!
1) #)="H#$%&H $3,#' (IM,-&#'(1,6!0&' () IK'P3((,6'73'(1Q-&* %R UZ:IUTd|UUU=!
--0)kuu/(.=(#4uTf=TfTauB=.B(+=UfTU=TT=ff

TS+ =1 YUTTVZ = HESE) )4 HWK!  $#-1V=1" +0(H(+$1/.%*&$H! . N(BIAHRAA! 8%#S(!
M,-&# (1Y XX bZ:VVT|VVb=""--0)kuu/(.=#4uTf=TfVdu)B=%/B=UfTV=e_f!

M,#1$1/,):! K=:! M#S16(E5.6',&(1.:! >=! P=:1 J.F* #8$:1]=! "=1 "=:l K(12$&A,):] 7=! >=1 K=:1 !
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- FO(H(+$L/.%*&S$H! ) (H#] #)!.11$/(&,)6,1-)=L&'?23(3#! O&'(IH%A4%'EJW T Z:1 T|b=!
-0)kuu/(.=(#4uTf=T_efuTdfoEVTbhHpEUfTa=A(&VI=ffT !

M, ##, #$:U=17=15=1K* +$#3,):1]=1:=:1h$-.)-$:1@=1g=""=:IM ##$21]i 1. (#£:|>= BB, 145
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t&$)), #:IK=17=15$1<#,/.1.:17=:1K(*&,-1]=E; =11 P$$-:1>=17 =1 YUfTaZ=I H#(< 6 881 ;
" FOH(+SL).%*&SH! T7.)(# #)! @&S)).<.6$-.(1! IW)-,+)k! >! 6#.-.6$&! $OOHHLS&!
<4 | | #,6-.(1)=BH5]! M,-&# (! ,6! JH#*3#%%&34#*1 '#)! B;;(3%)! Q73%KRVaAZ:!
VUTd|VUUT=!"--0)kuu/(.=(#4uTf=TTTTu.B&=TUUa!
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$HS<*16-.(15&! g$%.-)! $1/! @&.6[.14! J(*1/)! >))(6.$-,/! X.-'! ', J.41)! $1/!
JWH0-(+)! (<" +O(H(+$1/.%*&S$H#! 7.)(#/ #! .11 >/(&,)6,1-)%0!M,-&#' (1 ,6! 5AI437'(!
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-0)kuu/(.=(#4uTf=T_efuTdfoEU_bb=Tfd"!

P.1/<(#):! N=:1",4,&% #4:! S=:1 5$41%))(L:! "=:! 1! N#1%,#4:! 5=! YUfTazZ=! "#,$-+,1-! (<!
- HO(H(+$L1.%*&SHI) (# 1)|I[L(X&,/4,:1$--.-*1,)1$1/16&.1.6$&!, D0 #.,16, 1$+(14!
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Aa_=I'--0)kuu/(.=#4uTf=TfdfufffTaV_b=UfTa=TTeaUe !

Px1I M=l 1! J- . 1[&#: >=1 YUFTVZ=! NO./,+.(&AW:! /.$41().):! $1/! -#$-+1-1 (<!
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-0)kuu/(.=(#4uTf=TfTauB=6/,1=UfTV=f =ffa!

P(%%,2((:! M=:1 >'8% #4:! |=:! K&S#():! >=! K=:1t$-(:1 "=:1 (W$1(:! t=:! P$A.41,:I K= ]=:17
0.1(6*#:! N=! YUFTVZ=! h#*D.)+! /,<.1,/! $1/! 4#$/,/k! >11 .1- #1$-.(1$&! 6(1),1)*)=!
M,-&#'(1,6!08&'(IH%A'23(3$'$IREY TZ:1U| =!"--0)kuu/(.=(#4uTI=TTTTuB((#=TUfTT!

P(%%,?((:!M=:1t$-(:!"=:1>'&%,#4:1]=:1p$0'$, &: t=IK=:IK&$#():!;=lo=I>=1K=:1J$1-.$4(:!c=:Ir"!
P$$-:1>=17,=IYUFTdZ=N\1- #1$-.(1$&!6(1),1)*)!(11-',1$)),)+,1-1(<1%#*D.)+1k!p,0(#-!
(<ISIX(#]1. 110#(4#,)):1 YS$WZ:IT|d=""--0)kuu/(.=(#4uTf=TTTTuB((#=TUaaV!

5$6'$/(:! I=! YUFVZ=1 O*$&./$/,! 1,1 C.I$! 1 I-#))! 1,1 >+&-()! |(A,1)! 1$! J(6.,/$/,!
@(1-,+0(#S1,$=!p,-#. A /\<#(+!'--Okuu'/&="$1/&,=1,-uTfTdVuddTa!

5$1<#,/.1.:0 7= 11 P(%%,2((;! M=! YUFTfZ=! p,&$-.(1).0! %,-X,,1! %#*D.)+ $1/!
- FO(H(+$L1.%*&SHIL) H# )KIS)W)- +$-.61#, A, X! (<&~ #$-*#,1<#(+ Teed!-(1Uffd=!
0&'(1Q-&*%&IE!0&' (IK%)373#%E!O& (15'$A, (,FIEIO&'(H)3,(,*II'#)1J#),) #$, (¥
Xb"Yaz:!,Ual, f=!"-0)kuu/(.=#AuTi=TfTauB=-#.0&, (UfTf=fU=fTV!

5$1<#, /1. P(+%S$#/(:! 11 J.6.8.$1.=1 YUFTbZ=!" +0(#(+$1/.%6*&SH! 1) (#/ 1) $1/! /,1-$&!
(66&*).(1=I>DW)-,+$-.61,A., XI(<I$))(6.5-.(1)-*/.,)K!, L/(<I$L!, #$5be! &2'(1,610& (!
HY%A'23(3$'$28Y VZ:1da|db=""--0)kuu/(.=(#4uTf=TTTTuB((#=TU_VT!

5$#-.1):1 p=!]=! YUffdZ=!p,&$23(!, 1-#,1 6&3)),1)(6.(,6 (L1+.6$! ! <$-(#,)!/,+(4#8<.AH!
(6(#H#R16.$!/$!/.)<*123(1- +OF#(+$1/.%*&S$H#!™ 1#,8$-.(11%,-X,,11)(6.(E,6(1(+.6!
6&%) $1/! /,+(4#$0".6! <$6-(#)! .1! -', (66*##,16,! (<! -, +O(F(+$1/.%*&$#! B(.1-!
IW)<*16-.(1=! @3c#731 el  QH%!  @,(%$WC' XYUZ:!  Ufde|Ufea=!
-0)kuu/(.=(#4uTf=T_efuJ TATVEdTUVUffdfffefffTV!

5,&6".(#:15=!/,IH=:15$??,--(:|5=IH=:Ir'M,&G6.(:! @=!5=!/,=I YUFTUZ=!" +O(#(+$1/. %*&$#!
1)(# #)'$1/10$#5<*16-.(1$&! (#B&!'$%.-)k!$1!$1$+1,)-.6)) BN (15&%44!IM,-&#'(!
,6!0&3$A,) #$3M\YUZ:!dV|de="--0)kuu/(.=(#4uTf=T_efuJUTbaEe™ TUfTUfffUfffTa!

5.14' &&.:.h=:1.), &(AS:IP=:Ir"; #, #$:1@=IYUFTTZ=1>))(6.$3(!, 1-#,10)1). 1-(+$) VBt 13(!
- +O(H(E+$1/.9%*&SH! 6(+1 <$6-(#,)! 0).6(& 4.6()! ,! $&-,#$Q,)! 13! 6(&*1$! 6,#AI6$&!
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V. Anexos

Anexo 1. Critérios diagndsticos para os distirbios temporomandibulares mais comuns
relacionadas a dor

Indicated history and exam criteria must be met for each diagnosis.

Myalgia (ICD-9 729.1; ICD-10 M79.1)*

Pain of muscle origin that is affected by jaw movement, function, or parafunction, and

Datcripton replication of this pain occurs with provocation testing of the masticatory muscles.
HISTORY Posmv? f‘o.r both.of the follow.mg: .
1. Pain’ in the jaw, temple, in the ear, or in front of ear; AND
2. Pain modified with jaw movement, function or parafunction.
AND
Positive for both of the following:
1. Confirmation® of pain location(s) in the temporalis or masseter muscle(s); AND
2. Report of familiar pain® in the temporalis or masseter muscle(s) with at least one of
EXAM the following provocation tests:
a. Palpation of the temporalis or masseter muscle(s); OR
b. Maximum unassisted or assisted opening movement(s).
Validity Sensitivity 0.90; Specificity 0.99
Comments The pain is not better accounted for by another pain diagnosis. Other masticatory

muscles may be examined as dictated by clinical circumstances, but the sensitivity and
specificity for this diagnosis based on these findings have not been established.

Types of myalgia as differentiated by provocation testing with palpation:

Local myalgia, myofascial pain and myofascial pain with referral

Local myalgia (ICD-9 729.1; ICD-10 M79.1)
Pain of muscle origin as described for myalgia with localization of pain only at the site of

Bapton palpation when using the myofascial examination protocol®’.

HISTORY Positive flo.r both‘of the follow.mg: '
1. Pain’ in the jaw, temple, in the ear, or in front of ear; AND
2. Pain modified with jaw movement, function or parafunction.

AND

Positive for all of the following:
1. Confirmation® of pain location(s) in the temporalis or masseter muscle(s); AND
2. Report of familiar pain® with palpation of the temporalis or masseter muscle(s);

EXAM AND
3. Report of pain localized to the site of palpation.

Validity Sensitivity and specificity have not been established.

Comments The pain is not better accounted for by another pain diagnosis. Other masticatory
muscles may be examined as dictated by clinical circumstances but the sensitivity and
specificity for this diagnosis based on these findings have not been established.

Myofascial pain (ICD-9 729.1; ICD-10 M79.1)
aisition Pain of muscle origin as described for myalgia with pain spreading beyond the site of
. palpation but within the boundary of the muscle when using the myofascial examination



















Anexo 3. Classificas<o taxon—mica para disfune>es temporomandibulares
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