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Z-,$%(8! +,-/(! /,! %'&-&Z.'(8! Z&-B(X<&! /,!
+.1B,:2&$! ,$%*-&$8! Z&-B(X<&! /,! %&B+&$2&$!
;&'H2,.$! .:/,$,aH;,.$! ,! B(.&-! $*$%,+2.I.'./(/,!
(&! (2(c*,! B.%-&I.&'F1.%&! >m&.;&:,:! ,! A,M#''8!
UOOU@G!

0! B(.&-.(! /&$! ,$2*/&$! -,'(%.&:(/&$! _!
c*('./(/,! /&! ,$+.:(Z-,! B.:.B(B,:2,!
+-&%,$$(/&! Z&.! -,('.5(/(! %&B! (! ,$+^%.,! C=,

0#*%"(*"! >=(:/-(:1.! ,! 4(I&-/,8! UOOKS! 0-2,$M
l,-:(:/,5! ,2! ('G8! UOONS! E&22.:&! ,2! ('G8! UOONS!
e(:!,!)&n&-(.8!UO""S!t(*-!,2!('G8!UO""S!4*:(/,.!
,2!('G8!UO"U@8!$,:/&!:,%,$$H-.($!+,$c*.$($!%&B!
(! ,$+^%.,!9=, *:;"4&"8! +&.$! ,`.$2,B!/.Z,-,:X($!
:&! %-,$%.B,:2&! ,! I.&'&1.(! /,$$($! ,$+^%.,$8! ,!
(BI($! $<&, %&:$*B./($! %&B&! $('(/($8! $&+($8!
%&5./(! &*! .4, 4"2A%"! >u(p&-$n(! ,! tB.,%.n8!
UOOO@G!

A.(:2,! /(! ('2(! /,B(:/(! +,'&$! +-&/*2&$!
B.:.B(B,:2,! +-&%,$$(/&$! ,! /,! $*(! ('2(!
+,-,%.I.'./(/,8! 2^%:.%($! ($$&%.(/($! _!
-,Z-.1,-(X<&! ;DB! $,:/&! ,$2*/(/($! +(-(! (!
%&:$,-;(X<&! ,! B(:*2,:X<&! /(! c*('./(/,!
/,$$,$! +-&/*2&$8! %&B&! (! (2B&$Z,-(!
B&/.Z.%(/(! &*! %&:2-&'(/(8! *$&! /,!
-,%&I-.B,:2&$! %&B,$2b;,.$8! (:2.&`./(:2,$! ,!
$(.$!B.:,-(.$!>t'*1,!,2!('G8!UO"KS!l,-:H:/,5!,2!
('G8! UO"K@G! A,:2-,! ,$$($! 2^%:.%($8! (! B(.$!
*2.'.5(/(! ^! (! .B,-$<&! ,B! $&'*Xd,$! c*bB.%($8!
/($!c*(.$!$,!/,$2(%(B!($!$&'*Xd,$!(c*&$($!/,!
H%./&$! &-1\:.%&$8! $(.$! /,! %H'%.&8! $F/.&! ,!
B(1:^$.&! &*! %&BI.:(Xd,$! /,$$,$G! 0!
%&BI.:(X<&! /,! H%./&$! &-1\:.%&$! ,! $(.$! /,!
%H'%.&!$<&!,Z.%.,:2,$!:(!B(:*2,:X<&!/&!Z-,$%&-!
,! /(! c*('./(/,! $,:$&-.('8! I,B! %&B&! :(!
/.B.:*.X<&! /,! +,-/($! :(! 2,`2*-(8! %&'&-(X<&! ,!
$(I&-!/&$!;,1,2(.$!B.:.B(B,:2,!+-&%,$$(/&$!
>](-2b:!,2!('G8!UOOvS!]^:/,58!UOOL@G!

0! *2.'.5(X<&! /,! $(.$! /,! %H'%.&8! %&B&! &!
%'&-,2&! /,! %H'%.&8! +-&+&-%.&:(! B,'R&-!
%&:$,-;(X<&! :(! Z.-B,5(! ,! %&'&-(X<&! /,!
+-&/*2&$!B.:.B(B,:2,!+-&%,$$(/&$8! 2(BI^B!
Z*:%.&:(!%&B&!-,1*'(/&-!/(!$,:,$%D:%.(!,!/(!
2(`(!-,$+.-(2F-.(8!,$2,:/,:/&!(!$*(!(!;./(!V2.'!
>w*5,n!,2!('G8!UO"US!C&:p(T!,2!('G8!"NNf@G!!

#:2-,! ($! $&'*Xd,$! %&B! (:2.&`./(:2,$8! &!
H%./&! %b2-.%&! $,! /,$2(%(! %&B&! *B! /&$! B(.$!
*2.'.5(/&$G! 02*(! %&B&! .:%-,B,:2&! /&$! H%./&$!
,-.2F-I.%&8! ($%F-I.%&! ,! $,*$! $(.$! :,*2-&$G! x!
-,'(2(/&! %&B&! &! B,'R&-! (1,:2,! %&B! ,Z,.2&!
c*,'(:2,! *2.'.5(/&! ,B! R&-2('.X($8! +&$$*.:/&!
(X<&! .:.I.2F-.(! /*+'(! $&I-,! ($! ,:5.B($! /,!
,$%*-,%.B,:2&! /&$! 2,%./&$! ;,1,2(.$8! ,;.2(:/&!
(! +,-/(! /,! +.1B,:2&$! ,! (*B,:2(:/&! (! ;./(!
V2.'!>](:&'&+&*'&*!,!y(-5(n($8!UO""@G!
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Y$! ,Z,.2&$! I,:^Z.%&$! /&! H%./&! %b2-.%&! ,!
%'&-,2&! /,! %H'%.&! Z&-(B! &I$,-;(/&$! ,B!
I-F%&'.$! B.:.B(B,:2,! +-&%,$$(/&! >]=@! :(!
c*('./(/,! 1,-('! ,! %&'&-(X<&! >w*5,n! ,2! ('G8!
UO"U@S! /.B.:*.X<&! /(! 2(`(! -,$+.-(2F-.(! ,!
B(:*2,:X<&! /&! H%./&! ($%F-I.%&! /*-(:2,! (!
(-B(5,:(1,B! ,B! +.B,:2d,$! (B(-,'&$! ]=!
>t'*1,!,2!('G8!UO"K@S!B(:*2,:X<&!/(!c*('./(/,!
$,:$&-.('!,B!%&*;,!%R.:,$(!]=!>#;(:1,'.$2(!,2!
('G8! UOON@S! /.B.:*.X<&! :&! ,$%*-,%.B,:2&!
,:5.BH2.%&!,B!-,+&'R&!]=!>)('(2(!,2!('G8!UO"KS!
](:&'&+&*'&*!,!y(-5(n($8!UO""@!,!/.B.:*.X<&!
/(! -,$+.-(X<&! ,B! (.+&8! I-F%&'.$8! %&*;,MZ'&-8!
%,:&*-(!,!%R*%R*!]=!>l,-:H:/,5!,2!('G8!UO"K@G!

A.(:2,! /&! ,`+&$2&8! &! &Ia,2.;&! /,$2,!
2-(I('R&! Z&.! /,$,:;&';,-! (! 2^%:.%(! /&!
+-&%,$$(B,:2&! Bb:.B&! /&! ,$+.:(Z-,! W&;(!
[,'\:/.(8!,!(;('.(-!(!c*('./(/,!Zb$.%&Mc*bB.%(!,!
Z.$.&'F1.%(! /&! +-&/*2&! 2-(2(/&! %&B! /&$,$! /,!
H%./&!%b2-.%&8!%'&-,2&!/,!%H'%.&!,!%&BI.:(Xd,$G!

!
('*%"-'2+%+(O*#.#&+

92.'.5&*M$,! &! ,$+.:(Z-,! W&;(! [,'\:/.(! >9=,
*:;"4&", ]*--G@! +-&/*5./&! ,B! %*'2.;&!
%&:;,:%.&:('8!,B!=.-(%.%(I(!>UUi!KJz!JO{!)8!Kvi!
JLz!fk{!Y8!)=8!E-($.'@8!,!%&'R./&!(+F$!kf!/.($!/&!
+'(:2.&G! e&'R($! .:2,.-($! /,! ,$+.:(Z-,! Z&-(B!
-,2.-(/($!/(!R($2,!+-.:%.+('! ,! $,',%.&:(/($!/,!
(%&-/&! %&B! &! 2(B(:R&8! I&(! (+(-D:%.(8!
(*$D:%.(!/,!/(:&$!B,%\:.%&$!&*!%(*$(/&$!+&-!
+-(1($! ,! /&,:X($G! 0+F$8! ($! Z&'R($! Z&-(B!
'(;(/($! ,B! H1*(! +&2H;,'! +(-(! (! -,2.-(/(! /,!
$*a./(/,$! B(.$! 1-&$$,.-($! ,! $(:.2.5(/($! ,B!
$&'*X<&! /,! R.+&%'&-.2&! /,! $F/.&! (! UOO! B1! 4M"!
/*-(:2,!"O!B.:*2&$G!!

#B! $,1*./(8! ($! Z&'R($! /,! ,$+.:(Z-,! Z&-(B!
.B,-$($! +&-! %.:%&! B.:*2&$! ,B! $,.$! $&'*Xd,$!
>2-(2(B,:2&$@P! %&:2-&',! >(+,:($! $(:.2.5(/($@S!
O8O"g! H%./&! %b2-.%&S! O8OUg! H%./&! %b2-.%&S! "g!
%'&-,2&! /,! %H'%.&S! O8O"g! H%./&! %b2-.%&! h! "g!
%'&-,2&! /,! %H'%.&S! O8OUg! H%./&! %b2-.%&! h! "g!
%'&-,2&!/,!%H'%.&G!j,2.-(-(BM$,!($!Z&'R($!(+F$!&!
+,-b&/&! ,! Z&-(B! %,:2-.Z*1(/($! /*-(:2,! NO!
$,1*:/&$! ,B! %,:2-bZ*1(! /,! -&*+(! /&B^$2.%(!
>0-:&8! )<&! =(*'&8! )=8! E-($.'@! %&B! ;,'&%./(/,!
(:1*'(-!B^/.(!/,!UKOO! -+BG!0%&:/.%.&:(-(BM

$,! "fO! 1! /,! ,$+.:(Z-,! B.:.B(B,:2,!
+-&%,$$(/&! ,B! $(%&$! /,! +&'.,2.',:&! /,! I(.`(!
/,:$./(/,! >=#EA@! %&B!,$+,$$*-(! /,! kO!sB!,!
2,-B&M$,'(/($! ,B! ,c*.+(B,:2&! ](%n! )&'/(!
>E(*-*8! )=8! E-($.'@G! 0$! (B&$2-($! Z&-(B!
(-B(5,:(/($!(!fiC!,!*B./(/,!-,'(2.;(!>9j@!/,!
NOg! /*-(:2,! "k! /.($G! 0$! (:H'.$,$! &%&--,-(B!
(&$!"8!f8!L8!"U!,!"f!/.($!(+F$!&!+-&%,$$(B,:2&G!

Y! /,'.:,(B,:2&! ,`+,-.B,:2('! Z&.! ,B!
Z(2&-.('! k:f! >k! 2-(2(B,:2&$! :! f! +,-b&/&$! /,!
(:H'.$,@S!+(-(!($!(:H'.$,$!Zb$.%&Mc*bB.%($!Z&-(B!
*2.'.5(/($!c*(2-&!-,+,2.Xd,$!,B!%(/(!+,-b&/&!,!
+(-(! (! (;('.(X<&! /(! 2(`(! -,$+.-(2F-.(! Z&-(B!
*2.'.5(/($!%.:%&!-,+,2.Xd,$!/,!"fO!1G!

A,2,-B.:&*M$,!(!%&:%,:2-(X<&!/,!1($,$!:&!
.:2,-.&-! /($! ,BI('(1,:$! >gYU8! gCYU@8! %&-!
>4*B.:&$./(/,8! il*,8! C-&B(2.%./(/,@8! H%./&!
($%F-I.%&8!%'&-&Z.'(!2&2('!,!%&B+&$2&$!Z,:F'.%&$!
2&2(.$G!

0! %&-! Z&.! B,/./(! %&B! &! ,c*.+(B,:2&!
].:&'2(!CR-&B(!],2,-!CjMKOO8!%('.I-(/&!%&B!
+'(%(!I-(:%(!+(/-<&!,! .'*B.:(:2,!AkfG!e&-(B!
/,2,-B.:(/&$! &$! ;('&-,$! /,! 4*B.:&$./(/,!
>4|@8! \:1*'&! /,! %&-! l*,! >iR@! ,! %-&B(2.%./(/,!
>C@! >t&:.%(! ].:&'2(8! "NNK@8! +(-(! 2(:2&! $,!
*2.'.5&*! "O! Z&'R($! +&-! -,+,2.X<&8! %&B! /*($!
',.2*-($! %(/(! *B(P! *B(! :(! +(-2,! (/(`.('! ,!
&*2-(!:(!+(-2,!(I(`.('8!2&2('.5(:/&!UO!',.2*-($G!!

0! C'&-&Z.'(! 2&2('! Z&.! /,2,-B.:(/(! +,'&!
B^2&/&!/,!4.%R2,:2R('',-! >"NLv@G!9B(!+&-X<&!
/,! O8Uf! 1! /,! (B&$2-(! Z&.! (/.%.&:(/(! (! "O!B4!
/,!(%,2&:(!LOg!,!%,:2-.Z*1(/(!(!JOOO!-+B!+&-!
UO!B.:*2&$G!9B(!+&-X<&!/&! $&I-,:(/(:2,! Z&.!
2-(:$Z,-./(! +(-(! *B(! %*I,2(! /,! c*(-25&! ,!
$*IB,2./(! _! ',.2*-(! ,B! ,$+,%2-&Z&2}B,2-&! (!
kkJ! ,! kfK! :B! +(-(! ($! %'&-&Z.'($! (! ,! I8!
-,$+,%2.;(B,:2,G!Y!-,$*'2(/&!Z&.!,`+-,$$&!,B!
B1!/,!%'&-&Z.'(!+&-!"OO!1!/,!(B&$2-(!>B1!"OO!
1M"@G!

Y$! %&B+&$2&$! Z,:F'.%&$! 2&2(.$! Z&-(B!
/,2,-B.:(/&$! +,'&! B^2&/&! /,! ).:1',2&:! ,!
j&$$.! >"Nkf@8! B&/.Z.%(/&! +&-! W**2.'(! ,2! ('G!
>UOOJ@8! ,B+-,1(:/&M$,! &! -,(1,:2,! /,! e&'.:M
C.&%('2,*G! 0! %&-! (5*'! +-&/*5./(! +,'(! -,/*X<&!
/&!-,(1,:2,!e&'.:MC.&%('2,*!+,'&$!Z,:F'.%&$!Z&.!
B,/./(! ,B! ,$+,%2-&Z&2}B,2-&! (! vJf! :BG! Y!
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%H'%*'&! /&! 2,&-! /,! Z,:F'.%&$! Z&.! -,('.5(/&!
(2-(;^$! /(! ,'(I&-(X<&! /(! %*-;(! +(/-<&! /&!
H%./&! 1H'.%&G! Y$! -,$*'2(/&$! &I2./&$! Z&-(B!
,`+-,$$&$! ,B! B.'.1-(B($! /,! ,c*.;(',:2,$! /,!
H%./&!1H'.%&!+&-!1-(B(!/(!(B&$2-(! Z-,$%(! >B1!
#0w!1M"@G!!

=(-(!(!(;('.(X<&!/&!2,&-!/,!H%./&!($%F-I.%&!
Z&.!2&B(/&!"!1!/(!(B&$2-(!2-.2*-(/(!,!Z.'2-(/(!
,B! ('1&/<&! ,! %&'&%(/(! ,B! ,-',:B,T,-!
%&:2,:/&!fO!B4!/,!$&'*X<&!/,!H%./&!&`H'.%&G!0!
2.2*'(X<&! Z&.! ,Z,2*(/(! %&B! &! .:/.%(/&-! ACer!
>U8kM/.%'&-&Z,:&'!.:/&'Z,:&'M$F/.&@!(2^!(2.:1.-!(!
%&'&-(X<&!-&$(/(!+,-$.$2,:2,!+&-!"f!$,1*:/&$G!
Y$!-,$*'2(/&$!Z&-(B!,`+-,$$&$!,B!B1!/,!H%./&!
($%F-I.%&! +&-! "OO! 1! /(! (B&$2-(! >C(-;('R&! ,2!
('G8!"NNO@G!!

Y! 2!"#$ %!$ &'!! !" #!! !"# $!%&'$"'# ()*#

!"#$%$&!'() *+,) -!$%,.$/+) 0+-) "!,+) /$) 1+%!2$)

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

!"#$%$&!'()* $+,$-.(* /!* 0"* (!1+2* /!* (3%342'!*

!"#$#%&#'%('$)!#"*+,-#'.#/($'#',01'0'()2+/-0'.#'

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

!"#$#% &'()*)+,% -./% 0"1#$1#'(% 23+11$"&',+#4%

!"#$ %&'(#$ )*$ +,*-./01)*$ 2)+03$ ,45+,**)*$ ,3$

!"#$%&'()%*+,%!!"!!!"#!!!
Y$! -,$*'2(/&$! &I2./&$! Z&-(B! (:('.$(/&$!

,$2(2.$2.%(B,:2,! +,'&! +-&1-(B(! )0)8! ;,-$<&!
NGU! >UO"O@8! $,:/&! $*IB,2./&$! _! (:H'.$,! /,!
;(-.\:%.(! >2,$2,! e@! ,! %&B+(-(X<&! /,! B^/.($!
+,'&! 2,$2,! /,! m*n,T! >fg@G! 0$! .:2,-(Xd,$!
2-(2(B,:2&$! $*%&A&! +,-b&/&! /,!
(-B(5,:(B,:2&! c*,! :<&! (+-,$,:2(-(B!
/.Z,-,:X(! ,$2(2b$2.%(! $.1:.Z.%(:2,! >+oO8Of@! :&!
2,$2,! /,! m*n,T! Z&-(B! -,+-,$,:2(/($! +&-!
1-HZ.%&$! /,! -(/(-8! ,'(I&-(/&$! +,'&! +-&1-(B(!
#`%,'!UO"OG!

+
"%&I2*'.#&+%+.-&$I&&N#!

W<&!R&*;,!/.Z,-,:X(!,$2(2b$2.%(!>+oO8Of@!:(!
.:2,-(X<&! ,:2-,! &$! /.($! /,! (-B(5,:(B,:2&! ,!
&$! 2-(2(B,:2&$! +(-(! &$! +(-\B,2-&$! /,! %&-!
4*B.:&$./(/,! >4|@8! C-&B(2.%./(/,! ,! \:1*'&!
l*,!>iR@G!

W&! 1,-('8! ($! Z&'R($! /&! ,$+.:(Z-,!
B.:.B(B,:2,! +-&%,$$(/&! (+-,$,:2(-(B! 4|!
B^/.&! /,! KJ8LU8! /,B&:$2-(:/&! (! 2,:/D:%.(!

+(-(!%&-!,$%*-(G!#BI&-(!2,:R(!&%&--./&!'.1,.-&!
(*B,:2&!/&!4|!:&!"U~!/.(!/,!(-B(5,:(B,:2&!
,B! 2&/($! ($! (B&$2-($8! &! %&:2-&',! (+-,$,:2&*!
'*B.:&$./(/,! B(.&-! (&$! %.:%&! ,! "f! /.($! /,!
(-B(5,:(B,:2&! ,! iR! B,:&-! (&$! &.2&! /.($8!
.:/.%(:/&!c*,!($!Z&'R($!,$2(;(B!B(.$!%'(-($!,!
2,:/,:/&! (&! (B(-,'&8! ,:c*(:2&! c*,! ($!
(B&$2-($! 2-(2(/($! %&B!O8OUg!/,!H%./&! %b2-.%&!
$,!(+-,$,:2(-(B!B(.$!,$%*-($!:&!+-.B,.-&!/.(!
/,!(-B(5,:(B,:2&!>e.1*-(!"0@G!

y('&-,$! $*+,-.&-,$! /,! 4|! >kJ8k@! Z&-(B!
-,1.$2-(/&$! +&-! ](:&'&+&*'&*! ,! y(-5(n($!
>UO""@! (&! ,$2*/(-,B! (! (+'.%(X<&! /,! H%./&!
($%F-I.%&8! H%./&! %b2-.%&! ,! %'&-,2&! /,! %H'%.&! :(!
c*('./(/,! /&! -,+&'R&! B.:.B(B,:2,!
+-&%,$$(/&8! ;,-.Z.%(:/&! c*,! ,:2-,! ,$$,$!
2-(2(B,:2&$8!(!*2.'.5(X<&!/,!H%./&!%b2-.%&! Z&.!(!
c*,! B,'R&-! .:.I.*! &! ,$%*-,%.B,:2&8!
+-&+&-%.&:(:/&! (! B,:&-! +,-/(! :(!
'*B.:&$./(/,!/*-(:2,!&!(-B(5,:(B,:2&G!!

Y$! 2-(2(B,:2&$! (+'.%(/&$! +&*%&!
.:Z'*,:%.(-(B! (! 2&:('./(/,! /&! +-&/*2&G! Y! &R!
/($! Z&'R($! /&! ,$+.:(Z-,! W&;(! [,'\:/.(!
B.:.B(B,:2,! +-&%,$$(/&! (+-,$,:2&*! ;('&-,$!
,:2-,! ""L8OO! ,! "UJ8"fi! >e.1*-(! "E@! .:/.%(:/&8!
$,1*:/&! &! /.(1-(B(! Cr#40E8! %&-! ;,-/,!
(B(-,'(/(G! Y! ;('&-! B^/.&! /,! %-&B(2.%./(/,!
/($! Z&'R($! ,:2-,! &$! 2-(2(B,:2&$! Z&.! /,! UL8vN!
>e.1*-(! "C@8! .:/.%(:/&! $(2*-(X<&! B,/.(:(! /(!
2&:('./(/,!;,-/,!(B(-,'(/(G!!

y,-.Z.%&*M$,! ('2,-(X<&! :(! %&-! /&! +-&/*2&!
$&B,:2,! (+F$! "f! /.($! /,! (-B(5,:(B,:2&8!
%(-(%2,-.5(/(! +,'&! ,$%*-,%.B,:2&! /($! Z&'R($8!
+-&;(;,'B,:2,!/,;./&!(&!,$2-,$$,!&`./(2.;&8!&!
c*,! /,.`&*! &! +-&/*2&! %&B! (+(-D:%.(! .:;.H;,'!
+(-(! (! %&B,-%.('.5(X<&G! E&22.:&! ,2! ('G! >UOON@8!
(&! ,$2*/(-,B! ($+,%2&$! /,! c*('./(/,! :&!
,$+.:(Z-,! >C=, 0#*%"(*"@! B.:.B(B,:2,!
+-&%,$$(/&! &I$,-;(-(B! c*,! &! +-&/*2&!
(+-,$,:2&*!('2,-(Xd,$!:(!%&'&-(X<&!(+F$!*B(!
$,B(:(!/,!(-B(5,:(B,:2&!(!KiCG!

0! ,Z.%.D:%.(! /(! *2.'.5(X<&! /,! 2-(2(B,:2&$!
c*bB.%&$! +(-(! (! %&:$,-;(X<&! /(! %&-! +&/,!
;(-.(-!%&B!&!2.+&!/,!+-&/*2&!*2.'.5(/&G!](-2b:M
A.(:(! ,2! ('G! >UOOf@! ;,-.Z.%(-(B! /.Z,-,:X($!
$.1:.Z.%(2.;($! :(! '*B.:&$./(/,! /(! ('Z(%,!
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B.:.B(B,:2,! +-&%,$$(/(! $(:.2.5(/(! %&B!
$&'*X<&!%'&-(/(!,!'(%2(2&!/,!%H'%.&8!2,:/&!$./&!
&I$,-;(/&$!B(.&-,$!;('&-,$!:(!$&'*X<&!%'&-(/(!
>4�L"8k@G! =&-! &*2-&! '(/&8! &$! (*2&-,$! :<&!

-,1.$2-(-(B! /.Z,-,:X($! ,:2-,! ,$$,$!
2-(2(B,:2&$! +(-(! %-&B(2.%./(/,! ,! iR! /($!
(B&$2-($G!!

!

!
/;H>54+ <P+ 'Q+ 2>R;978;?4?:+ S2TUV+ LQ+ 39H>67+ ?:+ B75+ D>:V+ $Q+ $57R4C;B;?4?:+ ?7+ :8E;94F5:+ W)7@4+ 1:6X9?;4Y+ S!"#
$%&'()'U+R;9;R4R:9C:+E57B:884?7+ 8>ZR:C;?7+4+?;F:5:9C:8+ C54C4R:9C78+[>\R;B78+978+?;48+ <=+ ]=+ ^=+ <A+ :+ <]+
4E_8+7+E57B:884R:9C7P+'Q+B79C576:+S849;C;`4?48UV+LQ+a=a<b+cB;?7+B\C5;B7V+$Q+a=aAb+cB;?7+B\C5;B7V+.Q+<b+B675:C7+
?:+Bc6B;7V+%Q+a=a<b+cB;?7+B\C5;B7+d+<b+B675:C7+?:+Bc6B;7V+/Q+a=aAb+cB;?7+B\C5;B7+d+<b+B675:C7+?:+Bc6B;7P+L45548+
@:5C;B4;8+;9?;B4R+7+:557+E4?5e7+?4+Rf?;4+S9ghUP+
+

)('(2(! ,2! ('G! >UO"K@! &I$,-;(-(B! c*,! (!
(+'.%(X<&! /,! %'&-,2&! /,! %H'%.&! ,B! -,+&'R&!
B.:.B(B,:2,!+-&%,$$(/&!B(:2,;,!&$! ;('&-,$!
/,!iR!B(.$!('2&$!/&!c*,!&$!2-(2(/&$!%&B!H%./&!
($%F-I.%&G! W&! ,:2(:2&8! ](:&'&+&*'&*! ,!
y(-5(n($! >UO""@! (&! ,$2*/(-,B! &! ,Z,.2&! /&$!
H%./&$!($%F-I.%&8!%b2-.%&!,!/&!%'&-,2&!/,!%H'%.&!
:,$$(! B,$B(! R&-2('.X(8! &I$,-;(-(B! c*,! (!
(+'.%(X<&! /,! H%./&! %b2-.%&! Z&.! B,'R&-! c*,! ($!
/,B(.$! :(! %&:$,-;(X<&! /(! %&-8! B(:2,:/&! &$!
B(.&-,$! ;('&-,$! /,! iR! /*-(:2,! &!
(-B(5,:(B,:2&!+&-!UU!/.($G!!

Y! 2,&-! /,! %'&-&Z.'(! 2&2('! /($! R&-2('.X($!
Z&'R&$($!^!*B(!%(-(%2,-b$2.%(!.B+&-2(:2,!(+F$!
(! %&'R,.2(8! ;.$2&! c*,! (! %&'&-(X<&! ;,-/,! ^!
Z&-B(/(! +&-! ,$$,$! +.1B,:2&$8! $,:/&! *B! /&$!
.:/.%(2.;&$!/,!c*('./(/,!,!$,:,$%D:%.(!>=(-n!,2!
('G8!"NNN@G!YI$,-;&*M$,!c*,!+(-(!(!B(.&-.(!/&$!
2-(2(B,:2&$!,B!,$+.:(Z-,!�W&;(![,'\:/.(�!:<&!
R&*;,! ('2,-(Xd,$! $.1:.Z.%(2.;($! :&! 2,&-! /,!
%'&-&Z.'(! 2&2('8! -,Z',2.:/&! 2(BI^B! :(!
%&:$,-;(X<&! /(! %&-8! .:/.%(/(! +,'(! 2&:('./(/,!
>iR@!/($!(B&$2-($G!

Y$! 2-(2(B,:2&$! ,B! c*,! Z&-(B! (+'.%(/&$!
O8OUg!/,!H%./&!%b2-.%&!,!(!$*(!%&BI.:(X<&!%&B!

"g! /,! %'&-,2&! /,! %H'%.&! &I2.;,-(B! /.Z,-,:X($!
$.1:.Z.%(2.;($! >+oO8Of@! :(! ;(-.H;,'! %'&-&Z.'(!
2&2('8!,:2-,!&$!+,-b&/&$!/,!(:H'.$,G!#:2-,2(:2&8!
2&/&$! &$! 2-(2(B,:2&$! %&B! H%./&! %b2-.%&!
(+-,$,:2(-(B! '.1,.-&! (%-^$%.B&! :&$! $,*$!
;('&-,$!>m(I,'(!"@G!=(-(!&!2-(2(B,:2&!O8OUg!/,!
H%./&! %b2-.%&8! &$! B,:&-,$! ;('&-,$! /,! %'&-&Z.'(!
2&2('!Z&-(B!-,1.$2-(/&$!:&!+-.B,.-&!/.(!(+F$!&!
+-&%,$$(B,:2&G!0!+(-2.-!/&!c*.:2&!/.(8!&!;('&-!
(*B,:2&*! ,B! (+-&`.B(/(B,:2,! KOg! ,!
+,-B(:,%,*!%&:$2(:2,!(2^!&!Z.:('!/&!+,-b&/&G!
W&!2-(2(B,:2&!%&BI.:(/&!O8OUg!H%./&!%b2-.%&!
h! "g! %'&-,2&! /,! %H'%.&! &$! ;('&-,$!
+,-B(:,%,-(B! $,B,'R(:2,$! (2^! &! "Ui! /.(8!
(+-,$,:2(:/&! -,/*X<&! /,! "vg! :&! V'2.B&! /.(!
/,! (:H'.$,G! Y$! /,B(.$! 2-(2(B,:2&$!
(+-,$,:2(-(B! ,B!B^/.(! kN8OU!B1! "OO! 1M"! /,!
%'&-&Z.'(!2&2('G!

j,.$! ,2! ('G! >UO"K@! (&! ,$2*/(-,B! (!
%&:$,-;(X<&! +F$M%&'R,.2(! /,! ('Z(%,! %-,$+(!
%*'2.;(/(! /,! Z&-B(! &-1\:.%(! ,! %&:;,:%.&:('!
$&I! (2B&$Z,-(!B&/.Z.%(/(8! &I$,-;(-(B! +,-/(!
:&!2,&-!/,!%'&-&Z.'(!,B!2&-:&!/,!"Ug!/*-(:2,!
"f!/.($!/,!(-B(5,:(B,:2&!(!KiC!,!NOMNfg!9j8!
.:/,+,:/,:2,!/(!,BI('(1,B!,!2.+&!/,!%*'2.;&G!



 

 

Processamento mínimo de espinafre…                           Carlos Dornelles Ferreira Soares y cols. (2016) 

Rev. Iber. Tecnología Postcosecha Vol 17(2):296-306 301 

]&-(.$!,2!('G!>UO""@!;,-.Z.%(-(B!/,%-^$%.B&!/,!
(+-&`.B(/(B,:2,!UOg!,B!('Z(%,!R./-&+}:.%(!
(-B(5,:(/(!+&-!c*(2-&!/.($!(!v8kiC!,!Uvg!9jG!!

Y! ;('&-! B^/.&! /,! %'&-&Z.'(! 2&2('! /&$!
2-(2(B,:2&$! Z&.! .:Z,-.&-! (&$! -,1.$2-(/&$! +&-!
E(a+(.! ,2! ('G! >UOOf@! >LN8v! B1! "OO1M"@! +(-(! C=,

0#*%"(*"G! 0! /,1-(/(X<&! /,! %'&-&Z.'(! /,+,:/,!
/(!-,$+&$2(!(&!,$2-,$$,!,!&*2-&$!Z(2&-,$8!%&B&!
2-(:$Z&-B(X<&! /(! %'&-&Z.'(! ,B! Z,&Z.2.:(8! +l8!
'*58! (2B&$Z,-(! B&/.Z.%(/(8! 2,B+,-(2*-(! ,!
%*'2.;(-!>jT(:M)2&:,R(B!,!m&:18!UOOOS!4.+2&:8!
"NLv@G!

+
*4Z:64+<P+*:75+?:+B6757F;64+ SRH+<aa+H

i<
U+?:+:8E;94F5:+ W)7@4+1:6X9?;4Y+ S!"#$%&'()'U+R;9;R4R:9C:+E57B:884?7+

8>ZR:C;?7+4+?;F:5:9C:8+C54C4R:9C78++:+45R4`:94?78+4+]j$+:+kab+I"P+
+ .;48+4E_8+7+E57B:884R:9C7+

m-(2(B,:2&! <+ ]+ ^+ <A+ <]+

C&:2-&',!!!!!!!!!!!!!!!!!!!!!!!!! kv8Ok!0(I! vO8Kv!0(! v"8NK!0(! kL8O"!0(! kO8KL!0(!

O8O"g!0C!!!!!!!!!!!!!!!!!!!!!! vL8Of!0(! kk8J"!0(! vv8kL!0(! kL8LL!0(! kv8Lv!0(!

O8OUg!0C!!!!!!!!!!!!!!!!!!!!!! fJ8Jk!EI! kN8UU!0E(! vk8Nk!0(! kf8Nk!0E(! k"8NN!0E(!

"g!CC!!!!!!!!!!!!!!!!!!!!!!!!!!! kv8Ok!0(I! k"8Nv!0(! kL8fK!0(! k"8vN!0(! kk8"N!0(!

O8O"g!0C!h!"g!CC!!!!!!!! vU8KJ!0(! vU8vk!0(! kU8LO!0(! vf8"U!0(! vf8Ok!0(!

O8OUg!0C!h!"g!CC!!!!!!! vO8JL!0E(I! vv8fN!0(! kf8vL!0E(! vO8Nf!0E(! fL8kL!E(!

DE/."&,&*8A./"&,/*,B*&B", #*2%",B".<&(A#",4", #.4)",*,B.4<&(A#",4",(0#A4",460,/.7*%*B,*42%*,&.,;*#0, 2*&2*,/*,9AF*?,",;GH3HI=,JK+,L(./0,
(12%.(0M,KK+,K#0%*20,/*,(-#(.0=,,

,
0:$&-,:(! ,2! ('G! >UO"K@! &I$,-;(-(B!

/.B.:*.X<&! /&! 2,&-! /,! %'&-&Z.'(! 2&2('! ,B!
I-F%&'.$! B.:.B(B,:2,! +-&%,$$(/&! c*(:/&!
$*IB,2./&! (! $&'*Xd,$! %&B! ($! %&:%,:2-(Xd,$!
/,!"!,!Ug!/,!H%./&!%b2-.%&8! a*$2.Z.%(:/&!&! Z(2&!
/,;./&!(!-,/*X<&!/&!+l8!&!c*('!^!%&:$./,-(/&!
*B! /&$! Z(2&-,$! c*,! -,1*'(! (! /,1-(/(X<&! /(!
%'&-&Z.'(!>e-(:%.$8!"NLf@G!

W<&!R&*;,!;(-.(X<&!,$2(2b$2.%(! $.1:.Z.%(2.;(!
>+oO8Of@!:&$!%&B+&$2&$!Z,:F'.%&$!:(!.:2,-(X<&!
2-(2(B,:2&$! $*%&A&! +,-b&/&$! /,!
(-B(5,:(B,:2&8! /,B&:$2-(:/&! c*,! ,$2(!
;(-.H;,'!:<&!Z&.!.:Z'*,:%.(/(!+,'&$!2-(2(B,:2&$!
(+'.%(/&$! :&! ,$+.:(Z-,! B.:.B(B,:2,!
+-&%,$$(/&G! W&! +-.B,.-&! /.(! /,!
(-B(5,:(B,:2&! (! (B&$2-(! %&:2-&',!
(+-,$,:2&*! ;('&-! /,! %&B+&$2&$! Z,:F'.%&$!
(+-&`.B(/(B,:2,! kfg! B,:&-! c*(:/&!
%&B+(-(/(!_$!/,B(.$!(B&$2-($!>e.1*-(!U@G!02^!
&! /^%.B&! c*.:2&! /.(! /,! (-B(5,:(B,:2&! ($!
(B&$2-($!(+-,$,:2(-(B!/,%-^$%.B&!:&!2,&-!/,!
%&B+&$2&$! Z,:F'.%&$! 2&2(.$8! (+-,$,:2(:/&! ,B!
B^/.(!O8Nv!B1!#0w!1M"G!

#$$,$! -,$*'2(/&$! Z&-(B! $,B,'R(:2,$! (&$!
&I2./&$!+&-!E&22.:&!,2!('G!>UOON@8!c*,!2(BI^B!
:<&! ;,-.Z.%(-(B! ('2,-(Xd,$! :&! %&:2,V/&! /,!
%&B+&$2&$! Z,:F'.%&$! /&! ,$+.:(Z-,!
B.:.B(B,:2,! +-&%,$$(/&! /*-(:2,! &!

(-B(5,:(B,:2&G!Y$!(*2&-,$!:<&!,:%&:2-(-(B!
-,'(X<&!,:2-,!&!(%VB*'&!/,$$,$!%&B+&$2&$!,!(!
(2.;./(/,! /(! ,:5.B(! +&'.Z,:&'&`./(/,8!
-,$+&:$H;,'! +,'(! Z&-B(X<&! /,! +.1B,:2&$!
B(--&:$! :&$! ;,1,2(.$8! ,`+'.%(:/&! (.:/(! c*,!
.$$&! +&/,! $,-! (2-.I*b/&! (&! ('2&! 2,&-! /,! H%./&!
($%F-I.%&!,:/F1,:&!:&!,$+.:(Z-,G!!

!
/;H>54+AP+$7RE78C78+ F:9_6;B78+ C7C4;8+ SRH+%'J+H

i<
U+

?:+ :8E;94F5:+ W)7@4+ 1:6X9?;4Y+ S!"# $%&'()'U+
R;9;R4R:9C:+E57B:884?7+8>ZR:C;?7+4+?;F:5:9C:8+
C54C4R:9C78+ [>\R;B78+ 978+ ?;48+ <=+ ]=+ ^=+ <A+ :+ <]+
4E_8+ 7+ E57B:884R:9C7P+ 'Q+ B79C576:+ S849;C;`4?48UV+
LQ+a=a<b+cB;?7+B\C5;B7V+$Q+a=aAb+cB;?7+B\C5;B7V+.Q+<b+
B675:C7+ ?:+ Bc6B;7V+ %Q+ a=a<b+ cB;?7+ B\C5;B7+ d+ <b+
B675:C7+ ?:+ Bc6B;7V+ /Q+ a=aAb+ cB;?7+ B\C5;B7+ d+ <b+
B675:C7+?:+Bc6B;7P++

E*:,(!,2!('G!>UOOL@!,:%&:2-(-(B!;('&-!U8OL!
B1! #0w! 1M"! ,B! ,$+.:(Z-,! .4, 4"2A%"! >C=,
0#*%"(*"@G! Y$! ;('&-,$! &I2./&$! :&! +-,$,:2,!

<

1, +.

B675:C7+?:+Bc6B;7P+

E*:,(!,2!('G!>UOOL@!,:%&:2-(-(B!;('&-!U8OL
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2-(I('R&!>O8kL!(!"8JO!B1!#0w!1M"@!,$2<&!(I(.`&!
/&$! -,'(%.&:(/&$! (&! ,$+.:(Z-,! .4, 4"2A%"8!
+-&;(;,'B,:2,! /,;./&! _$! %&:/.Xd,$! /,!
+-&%,$$(B,:2&! ,! (-B(5,:(B,:2&8!
%&:$./,-(:/&! c*,! ,$$,$! %&B+&$2&$! $<&!
R./-&$$&'V;,.$!,!/,+,:/,B!/(!/.$+&:.I.'./(/,!
/,!&`.1D:.&!,!,`+&$.X<&!_! '*5! >j.%nB(:!,2! ('G8!
UOOv@G!

C&B! -,'(X<&! (&! 2,&-! /,! H%./&! ($%F-I.%&8!
:<&! R&*;,! /.Z,-,:X(! $.1:.Z.%(2.;(! >+oO8Of@!
,:2-,! &$! ;('&-,$! B^/.&$! /,$$(! ;(-.H;,'! :(!
.:2,-(X<&! ,:2-,! 2-(2(B,:2&$! ,! /.($! /,!
(-B(5,:(B,:2&! /&! ,$+.:(Z-,! B.:.B(B,:2,!
+-&%,$$(/&G! Y! ;('&-! B^/.&! /&! 2,&-! /,! H%./&!
($%F-I.%&! Z&.! /,! Uk8Of! B1! "OO! 1M"! >e.1*-(! J@G!
#;(:1,'.$2(! ,2! ('G! >UOON@! &I$,-;(-(B! c*,! &!
2-(2(B,:2&!%&B!$&'*Xd,$!/,!%'&-,2&!/,!%H'%.&!
:<&!Z&.!,Z.%(5!:(!B(:*2,:X<&!/&!2,&-!/,!H%./&!
($%F-I.%&8! &! c*('! /,%-,$%,*! /*-(:2,! &!
(-B(5,:(B,:2&8! -,1.$2-(:/&! ;('&-,$! ,:2-,!
"8NU! ,! "O8vv!B1!"OO!B4M"G! t'*1,! ,2! ('G! >UO"K@!
(&! ,$2*/(-,B! &! ,Z,.2&! /,! /.;,-$&$!
(:2.&`./(:2,$! :(! c*('./(/,! /&! +.B,:2<&!
(B(-,'&! B.:.B(B,:2,! +-&%,$$(/&8!
&I$,-;(-(B! c*,! &! H%./&! ($%F-I.%&! ,! &! H%./&!
%b2-.%&! (*B,:2(-(B! ,! B(:2.;,-(B! &! 2,&-! /,!
H%./&! ($%F-I.%&! /&$! Z-*2&$! /*-(:2,! &!
(-B(5,:(B,:2&!+&-!"K!/.($G!

!
/;H>54+lP+ *:75+?:+cB;?7+48B_5Z;B7+ SRH+<aa+H

i<
U+ ?7+

:8E;94F5:+ )7@4+ 1:6X9?;4+ S!"# $%&'()'U+
R;9;R4R:9C:+ E57B:884?7+ C54C4R:9C78+ [>\R;B78+
978+?;48+<=+]=+^=+<A+:+<]+4E_8+7+E57B:884R:9C7P++'Q+
B79C576:+ S849;C;`4?48UV+ LQ+ a=a<b+ cB;?7+ B\C5;B7V+ $Q+
a=aAb+ cB;?7+ B\C5;B7V+ .Q+ <b+ B675:C7+ ?:+ Bc6B;7V+ %Q+
a=a<b+cB;?7+B\C5;B7d<b+B675:C7+?:+Bc6B;7V+/Q+a=aAb+
cB;?7+B\C5;B7d<b+B675:C7+?:+Bc6B;7P+

0! %&:%,:2-(X<&! /,! &`.1D:.&! :&! .:2,-.&-! /(!
,BI('(1,B! Z&.! B(.&-! (+F$! *B! /.(! /&!
+-&%,$$(B,:2&! +(-(! &! %&:2-&',! >UO8NOg@8!
2,:/&! /.B.:*b/&! +(-(! "K8KUg! :&! /^%.B&!
$,1*:/&!/.(8!,!;&'2(:/&!(!$,!,',;(-!:&!V'2.B&!
/.(G! A*-(:2,! &! (-B(5,:(B,:2&8! &$!
2-(2(B,:2&$! %&BI.:(/&$! (+-,$,:2(-(B!
B,:&-,$! 2,&-,$!/,!YUG!W<&! Z&-(B! -,1.$2-(/($!
/.Z,-,:X($! $.1:.Z.%(2.;($! :&! +-.B,.-&! /.(! /,!
(-B(5,:(B,:2&! :(! %&:%,:2-(X<&! /,! YU8! B($!
:&!c*.:2&!/.(!&!2-(2(B,:2&!O8OUg!H%./&!%b2-.%&!
h! "g! C(C'U! (+-,$,:2&*! B,:&-! ;('&-! >"K8vf@8!
:<&! R(;,:/&! /.Z,-,:X($! ,:2-,! &$! /,B(.$G! W&!
&.2(;&! /.(! /,! (-B(5,:(B,:2&! &! 2-(2(B,:2&!
%&B!"g!C(C'U!(+-,$,:2&*!B,:&-!%&:%,:2-(X<&!
/,! &`.1D:.&! :(! ,BI('(1,B8! :<&! R(;,:/&!
/.Z,-,:X($! ,:2-,! &$! /,B(.$G! W&$! V'2.B&$! /.($!
/,!(-B(5,:(B,:2&8!($!(B&$2-($!2-(2(/($!%&B!
O8OUg! H%./&! %b2-.%&! ,! "g! C'C(U! -,1.$2-(-(B!
B(.&-,$!;('&-,$!>m(I,'(!U@G!

0!+(-2.-! /&!c*.:2&!/.(! /,! (-B(5,:(B,:2&8!
($! (B&$2-($! 2-(2(/($! %&B! "g! /,! %'&-,2&! /,!
%H'%.&! %&:$*B.-(B! B,:&$! YU! ,8! (! +(-2.-! /&!
/^%.B&!$,1*:/&!/.(8!&!2-(2(B,:2&!%&B!Ug!/,!
H%./&! %b2-.%&! (+-,$,:2&*! &! B,$B&!
%&B+&-2(B,:2&!>m(I,'(!U@G!!

0!%&:%,:2-(X<&!/,!CYU!:($!,BI('(1,:$!Z&.!
B,:&-!+(-(!&!%&:2-&',!:&!+-.B,.-&!/.(!(+F$!&!
+-&%,$$(B,:2&8!2,:2&!(*B,:2(/&!(2^!&!&.2(;&!
/.(!,!/.B.:*b/&!:&$!/,B(.$G!l&*;,!/.Z,-,:X($!
$.1:.Z.%(2.;($!,:2-,!&$! 2-(2(B,:2&$!(!+(-2.-!/&!
c*.:2&!/.(8! ,B!c*,!($! (B&$2-($! 2-(2(/($! %&B!
H%./&! %b2-.%&! (+-,$,:2(-(B! B(.&-,$! ;('&-,$G!
W&!/^%.B&!$,1*:/&!/.(!:<&!Z&-(B!-,1.$2-(/($!
/.Z,-,:X($! $.1:.Z.%(2.;($8! B($! :&! V'2.B&! /.(! &!
%&:2-&',! (+-,$,:2&*! B,:&-,$! ;('&-,$! /,!
CYUgG!!

Y$! /(/&$! :&! .:b%.&! /&! (-B(5,:(B,:2&!
Z&-(B!$,B,'R(:2,$!(&$!&I2./&$!+&-!=(:/-(:1.!
,! 4(I&-/,! >UOOK@! c*,! :<&! ;,-.Z.%(-(B!
/.Z,-,:X($!:($!%&:%,:2-(Xd,$!/,!1($,$!/*-(:2,!
&! (-B(5,:(B,:2&! /&! ,$+.:(Z-,! >C=, 0#*%"(*"@!
B.:.B(B,:2,! +-&%,$$(/&! ,B! I&'$($! /,!
+&'.,2.',:&!+&-!&.2&!/.($G!0$!%&:%,:2-(Xd,$!/,!
YU! ,! CYU! Z&-(B! /,! UO8"g! ,! O8OJg!
-,$+,%2.;(B,:2,8! $,:/&! c*,! &$! (*2&-,$!
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%&:$2(2(-(B!(.:/(!c*,!,$$($! 2(`($!:<&! Z&-(B!
(Z,2(/($! +,'(! 2,B+,-(2*-(! ,! 2,B+&! /,!
(-B(5,:(B,:2&G!

0+,$(-!/($!/.Z,-,:X($!$.1:.Z.%(2.;($!,:2-,!($!
%&:%,:2-(Xd,$! /,! 1($,$! /*-(:2,! &!
(-B(5,:(B,:2&! (! +(-2.-! /&! c*.:2&! /.(8!
&I$,-;(M$,! c*,! ($! 2(`($! Z&-(B! $,B,'R(:2,$8!
:<&! R(;,:/&! (%VB*'&! /,! /.F`./&! /,! %(-I&:&!
/&! .:2,-.&-! /($! B,$B($8! &! c*,! .:/.%(! c*,! (!
,BI('(1,B! %&:$2.2*.*! *B(! I(--,.-(! :(! 2-&%(!
/,!1($,$!%&B!(!(2B&$Z,-(!/(!%\B(-(!Z-.(G!!

t(*-! ,2! ('G! >UO""@! &I$,-;(-(B! c*,! ($!
%&:%,:2-(Xd,$! /,! 1($,$! :&! .:2,-.&-! /($!
,BI('(1,:$! +&/,B! ;(-.(-! (&! '&:1&! /&!
(-B(5,:(B,:2&! +&-! %(*$(! /,! Z(2&-,$! %&B&!
2.+&!/,!Z.'B,!/(!,BI('(1,B!,!$,!,$2,!%&:2^B!
+,-Z*-(Xd,$8! ,$+,$$*-(! ,! c*(:2./(/,! /&!
+-&/*2&! (%&:/.%.&:(/&8! ,! /&! ,$+(X&! '.;-,! :&!
.:2,-.&-!/(!,BI('(1,BG!#$$($!;(-.(Xd,$!+&/,B!
2,-!.:Z'*,:%.(/&!&!%&:2,V/&!/,!%'&-&Z.'(8!H%./&!
($%F-I.%&! ,! %&B+&$2&$! Z,:F'.%&$! :&! ,$+.:(Z-,!
B.:.B(B,:2,!+-&%,$$(/&G!!

+
*4Z:64+AP+$79B:9C54me7+?:+#n;Ho9;7+ SbU+:+Hc8+B45Zp9;B7+ SbU+97+ ;9C:5;75+?48+:RZ464H:98+?7+:8E;94F5:+)7@4+
1:6X9?;4+S!"#$%&'()'U+R;9;R4R:9C:+E57B:884?7+8>ZR:C;?7+4+C54C4R:9C78+[>\R;B78=+45R4`:94?78+4+]j$P+

$79B:9C54me7+?:+#A+SbU+ .;48+4E_8+7+E57B:884R:9C7+

m-(2(B,:2&! <+ ]+ ^+ <A+ <]+

C&:2-&',!!!!!!!!!!!!!!!!!!!!!!!!! UO8NO!0(! "k8Of!E(I! "K8"U!CI! "K8KU!C(I! "k8"v!EI!
O8O"g!0C!!!!!!!!!!!!!!!!!!!!!! UO8Lf!0(! "K8NO!C(I! "K8KO!C(I! "K8Kf!C(I! "k8LU!E(I!
O8OUg!0C!!!!!!!!!!!!!!!!!!!!!! UO8vf!0(! "f8kf!C(I! "K8NO!C(I! "f8vf!C(! "v8NO!E(!
"g!CC!!!!!!!!!!!!!!!!!!!!!!!!!!! U"8Ov!0(! "k8Jv!EC(! "f8Lf!C(! "f8ff!C(! "v8vO!E(!
O8O"g!0Ch"g!CC!!!!!!!! U"8Ov!0(! "K8NO!C(I! "K8OO!CI! "J8fO!CI! "v8"U!E(I!
O8OUg!0C!h!"gCC!!!!!!! U"8"O!0(! "K8vf!CI! "K8UO!CI! "J8kO!CI! "v8"O!E(I!

$79B:9C54me7+?:+$#A+SbU+ .;48+4E_8+7+E57B:884R:9C7+

m-(2(B,:2&! <+ ]+ ^+ <A+ <]+

C&:2-&',!!!!!!!!!!!!!!!!!!!!!!!!! O8OO!C(! U8"v!0I! U8UU!0(I! "8NO!0E(! "8fv!E(!
O8O"g!0C!!!!!!!!!!!!!!!!!!!!!! O8OO!A(! U8Lv!0(! U8UO!E(I! U8"U!E(! "8Jv!C(I!
O8OUg!0C!!!!!!!!!!!!!!!!!!!!!! O8Ov!A(! U8LO!0(! U8JO!0(! "8vf!E(! "8Of!C(I!
"g!CC!!!!!!!!!!!!!!!!!!!!!!!!!!! O8OO!C(! U8UU!0I! "8NO!0(I! "8NU!0(! "8"O!E(I!
O8O"g!0Ch"g!CC!!!!!!!! O8OO!A(! U8Kv!0(I! "8Nv!0E(I! "8vO!E(! O8NU!CI!
O8OUg!0C!h!"gCC!!!!!!! O8OO!A(! U8Jv!0(I! "8vU!EI! "8Lf!0E(! "8"U!C(I!
DE/."&,&*8A./"&,/*,B*&B", #*2%",B".<&(A#",4", #.4)",*,B.4<&(A#",4",(0#A4",460,/.7*%*B,*42%*,&.,;*#0, 2*&2*,/*,9AF*?,",;GH3HI=,JK+,L(./0,
(12%.(0M,KK+,K#0%*20,/*,(-#(.0=!
!

](-2b:MA.(:(! ,2! ('G! >UOOf@! :<&! ;,-.Z.%(-(B!
/.Z,-,:X($! $.1:.Z.%(2.;($! :(! %&:%,:2-(X<&! /,!
1($,$! :&! .:2,-.&-! /($! ,BI('(1,:$! /,! ('Z(%,! ,!
%,:&*-(! B.:.B(B,:2,! +-&%,$$(/($8!
$*IB,2./($!(!2-(2(B,:2&$!%&B!%'&-&!,!'(%2(2&!
/,!%H'%.&S!&$!(*2&-,$!&I$,-;(-(B!2(BI^B!c*,!
&!%&:2,V/&!/,!&`.1D:.&!/,%(.*!,!&!/,!/.F`./&!
/,! %(-I&:&! (*B,:2&*! /*-(:2,! &!
(-B(5,:(B,:2&G!

t'*1,! ,2! ('G! >UO"K@! &I$,-;(-(B! c*,! (!
(+'.%(X<&!/,!H%./&!%b2-.%&8!($%F-I.%&!,!$('.%b'.%&!
Z&-(B!,Z.%(5,$!:(!-,/*X<&!/(!2(`(!-,$+.-(2F-.(!
/,! +.B,:2d,$! (B(-,'&$! B.:.B(B,:2,!
+-&%,$$(/&$G!
+
$#)$2I&N#+

C&:%'*.*M$,! c*,! &! +-&%,$$(B,:2&! Bb:.B&!

/&! ,$+.:(Z-,! W&;(! [,'\:/.(! :($! %&:/.Xd,$!
/,$%-.2($! :,$2,! ,`+,-.B,:2&! ^! ;.H;,'8!
+-&+&-%.&:(:/&! Z&'R($! .:2,.-($! ,! R.1.,:.5(/($!
%&B! c*('./(/,! Zb$.%&Mc*bB.%(! ,! Z.$.&'F1.%(!
(/,c*(/($!+&-!*B!+,-b&/&!/,! ;./(!V2.'! /,!"U!
/.($! (! fiC8! B,$B&! c*(:/&! &! 2-(2(B,:2&!
c*bB.%&!:<&!Z&.!(+'.%(/&G+

!
"%/%"q)$-'&+L-L2-#J"r/-$'&+
0:$&-,:(8! ]G! jGS! ]&-,.-(! ]G! jGS! j&*-(8! )G! rG!

C&BI.:,/! ,ZZ,%2! &Z! *'2-($&*:/8! B.'/! R,(2!
$R&%n! (:/! %.2-.%! (%./! 2&! -,2(.:! 1-,,::,$$8!
:*2-.2.&:('! (:/! B.%-&I.&'&1.%('! c*('.2T! &Z!
B.:.B(''T! +-&%,$$,/! I-&%%&'.! >N%"&&.(",
0#*%"(*"! 4G@P! 0:! &+2.B.5(2.&:! $2*/T8!
0B$2,-/(B8! =&$2R(-;,$2! E.&'&1T! (:/!
m,%R:&'&1T8!;G!NK8!:G!L8!+G!"M"J8!UO"KG!
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0-2,$Ml,-:(:/,58!eGS!#$%('&:(8!yG!lGS!j&I',$8!=G!
0GS! ](-2.:,5Ml,-:(:/,58! wG! EGS! 0-2,$8! eG!
#ZZ,%2! &Z! 9yMC! -(/.(2.&:! &:! c*('.2T! &Z!
B.:.B(''T! +-&%,$$,/! $+.:(%R! ',(;,$G!
u&*-:('! &Z! 2R,! )%.,:%,! &Z! e&&/! (:/!
01-.%*'2*-,8!4&:/&:8!LJ>J@P!K"KMKU"8!UOONG!

0:p(-8! )G! EGS! rcI('8! eG! )G! #ZZ,%2! &Z! /.ZZ,-,:2!
%&&n.:1! B,2R&/$! &:! 2R,! (:2.&`./(:2!
(%2.;.2T! &Z! $&B,! ;,1,2(I',$! Z-&B! =(n.$2(:G!
r:2,-:(2.&:('! u&*-:('! &Z! e&&/! )%.,:%,! (:/!
m,%R:&'&1T8!Y`Z&-/8!KJ>J@PfkOMkv8!UOOLG!

E(a+(.8!]GS!].$R-(8!0GS!=-(n($R8!AG!0:2.&`./(:2!
(:/! Z-,,! -(/.%('! $%(;,:1.:1! (%2.;.2.,$! &Z!
$&B,! ',(ZT! ;,1,2(I',$G! r:2,-:(2.&:('!
u&*-:('! &Z! e&&/! )%.,:%,$! (:/! W*2-.2.&:!
fk>v@P!KvJMKL"8!UOOfG!

E&22.:&8! 0GS! A,1'�.::&%,:2.8! #GS! w*./.8! 4GS!
w-(5.(:.8! wGS! e&1'.(:&8! yG! E.&(%2.;,!
C&B+&*:/$! /*-.:1! )2&-(1,! &Z! e-,$RMC*2!
)+.:(%RP! mR,! j&',! &Z! #:/&1,:&*$! 0$%&-I.%!
0%./! .:! 2R,! rB+-&;,B,:2! &Z! =-&/*%2!
6*('.2TG! u&*-:('! &Z! 01-.%*'2*-('! (:/! e&&/!
CR,B.$2-T!fv>v@PUNUfMUNJ"8!UOONG!

E*:,(8!0GS!0:/a,'n&;.%8!]GS! )&%(%.*8! CGS! E&I.$8!
YGS! W,(%$*8! ]GS! y,-R^8! jGS! y(:! C(B+8! uG!
m&2('! (:/! .:/.;./*('! %(-&2,:&./$! (:/!
+R,:&'.%!(%./$!%&:2,:2!.:!Z-,$R8!-,Z-.1,-(2,/!
(:/! +-&%,$$,/! $+.:(%R! >C;.4"(.", 0#*%"(*"!
4G@G!e&&/!CR,B.$2-T8!E(-n.:18!;G!"OL8!:GU8!+G!
kKN�kfk8!UOOLG!

C(-;('R&8! CG! jG! 4GS! ](:2&;(:.8! AG! ]G! EGS!
C(-;('R&8! =G! jG! WGS!]&-(,$8! jG!]G! 0:H'.$,$!
6*bB.%($8! ](:*('! m^%:.%&8! C(B+.:($8!
"NNO8!"U"!+G!

C,:%.8! 0G! =-&%,$$(B,:2&! Bb:.B&! /,! Z-*2($! ,!
R&-2('.X($P!2,%:&'&1.(8!c*('./(/,!,!$.$2,B($!
/,! ,BI('(1,BG! j.&! /,! u(:,.-&P! #BI-(+(!
01-&.:/V$2-.(!/,!0'.B,:2&$8!UO""8!"KK!+G!

C&:p(T8! qG! )GS! )(B$8! CG! #GS! q(2(/(8! 0G! #G!
j,'(2.&:$R.+! I,2p,,:! 2&2('! (:/! %,''! p(''!
I&*:/! %('%.*B! Z&''&p.:1! +&$2R(-;,$2!
+-,$$*-,! .:Z.'2-(2.&:! &Z! %('%.*B! %R'&-./,G!
0%2(! l&-2.%*'2*-(,8! mR,! l(1*,8! ;G! JNL8! +G!
J"MJN8!"NNfG!

l,-:H:/,58!0G!#GS!C(-/&5&8!CG!uG!]GS!e'&-,$8!CG!#G!
jGS! )('(5(-8! uG! 0G! CGS! wFB,58! uG! lG! =G!

0+'.%(%.F:! /,! 2-(2(B.,:2&! 2^-B.%&8!
-,%*I-.B.,:2&! %&B,$2.I',! T! I(�&! c*bB.%&!
%&B&! 2-(2(B.,:2&$! +&$%&$,%R(! +(-(! '(!
%&:$,-;(%.F:! /,! R&-2('.5($! Bb:.B(B,:2,!
+-&%,$(/($G! 0%2(! 01-&:FB.%(8! =('B.-(8! ;G!
kJ8!:G!"8!+G!"M"U8!UO"KG!

#;(:1,'.$2(8! jG!]GS! y.,.2,$8! jG! 4GS! C($2-&8! =G! )GS!
j(''8! yG! 4G! ]G! 6*('./(/,! /,! %&*;,M%R.:,$(!
B.:.B(B,:2,! +-&%,$$(/(! ,! 2-(2(/(! %&B!
/.Z,-,:2,$! +-&/*2&$G! C.D:%.(! ,! m,%:&'&1.(!
/,!0'.B,:2&$8!C(B+.:($8!;G!UN8!:G!U8!+G!JUKM
JJU8!UOONG!

e(:8!�G!mGS!)&n&-(.8!tG! uG!EG!CR(:1,$! .:!6*('.2T8!
4.n.:18! (:/! =*-%R($,! r:2,:2! &Z! r--(/.(2,/!
e-,$RMC*2! )+.:(%R! /*-.:1! )2&-(1,G! u&*-:('!
&Z! e&&/! )%.,:%,8! CR.%(1&8! ;G! vk8! :G! k8! +G!
)JkJM)JkL8!UO""G!!

e-(:%.$8! eG! uG! =.1B,:2$! (:/! &2R,-! %&'&-(:2$8!
e&&/!CR,B.$2-T8!+G!UL"�JOK8!"NLfG!

w*5,n8! AGS! q.,-5I.%n(8! 0GS! w��I$n(8! AG!
r:Z'*,:%,! &Z! '&p! 2,B+,-(2*-,! I'(:%R.:1!
(:/!%('%.*B!%R'&-./,!$&(n.:1!&:!%&'&*-!(:/!
%&:$*B,-! (22-(%2.;,:,$$! &Z! I-&%%&'.8!
u&*-:('! &Z! e&&/! (:/!W*2-.2.&:!j,$,(-%R8! ;G!
f"8!:G!U8!+G!vJMLO8!UO"UG!!

re=0G! r:2,-:(2.&:('! e-,$RMC*2! =-&/*%,!
0$$&%.(2.&:G!qR(2! r$!(!e-,$RMC*2!=-&/*%,�G!
UOOfG! A.$+&:b;,'! ,B! R22+P??pppG!
%-,(2.;,pG%&B?$.2,$?.Z+(?(I&*2GR2B'G!
0%,$$&!,B!J"!/,!](-X&!/,!UO"KG!

u(p&-$n(8! wGS! tB.,%.n8! qG! C&B+(-.$&:! &Z! 2R,!
:*2-.2.;,! ;('*,! &Z! Z-&5,:! $+.:(%R! (:/! W,p!
[,('(:/!$+.:(%RG!=&'.$R!a&*-:('!&Z!Z&&/!(:/!
:*2-.2.&:!$%.,:%,$8!Y'$52T:8!;G!N8!:G!K8!+G!vNM
LK8!!UOOOG!

u(p&-$n(! wG! W.2-(2,$8! :.2-.2,$! (:/! &`('(2,$! .:!
+-&/*%2$! &Z! $+.:(%R! (:/! W,p! [,('(:/!
$+.:(%RG! #ZZ,%2! &Z! 2,%R:&'&1.%('! B,($*-,$!
(:/! $2&-(1,! 2.B,! &:! 2R,! ',;,'! &Z! :.2-(2,$8!
:.2-.2,$! (:/! &`('(2,$! .:! Z-&5,:! (:/! %(::,/!
+-&/*%2$! &Z! $+.:(%R! (:/! W,p! [,('(:/!
$+.:(%RG! e&&/! CR,B.$2-T8! W,p! �&-n8! ;G! NJ8!
:G!J8!+G!JNfMKO"8!UOOf!

t(*-8!=GS!j(.8!AG!jGS!=(*'8!)G!6*('.2T!%R(:1,$! .:!
Z-,$RM%*2!$+.:(%R!>C;.4"(.",0#*%"(*"@!*:/,-!
B&/.Z.,/! (2B&$+R,-,$! p.2R! +,-Z&-(2.&:$G!
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u&*-:('!&Z!e&&/!6*('.2T8!q,$2+&-28!;G!JK8!:G!
"8!+G!"OM"L8!UO""G!

t(p($R.B(8!4G!]GS!y(',:2,!)&(-,$8!4G!]G!#Z,.2&!
/&! 2,B+&! /,! I-(:c*,(B,:2&! :(! ,`2-(X<&!
$,',2.;(! /,! ,',B,:2&$! B.:,-(.$! /&!
$*I$2.2*2&! /,! ,$+.:(Z-,! >9*2%"804.",
*:;"4&"@!%&B*B,:2,!,B+-,1(/&!:&!E-($.'G!
C.D:%.(! ,! m,%:&'&1.(! /&$! 0'.B,:2&$8!
C(B+.:($8!;G!Uf8!:G!J8!+G!K"NMKUK8!UOOfG!

t'*1,8!jG!0GS!w,,-/.:n8!wG!]GS!m,5&22&M9'.(:(8!uG!
yGS!w*($$.8!)G!0G!AGS![&-5,2&8!mG!6GS!)($(n.8!eG!
eG! CGS!],''&8! )G! CG!6*('./(/,! /,! +.B,:2d,$!
(B(-,'&$! B.:.B(B,:2,! +-&%,$$(/&$!
2-(2(/&$! %&B! (:2.&`./(:2,$G! ),B.:(P!
C.D:%.($! 01-H-.($8! 4&:/-.:(8! ;G! Jf8! :G! U8! +G!
LO"ML"U8!UO"KG!

4.%R2,:2R(',-8! lG! tG! C'&-&+RT''$! (:/!
%(-&2,:&./$P! +.1B,:2$! &Z! +R&2&$T:2R,2.%!
I.&B,BI-(:,$G! ],2R&/$! .:! ,:5TB&'&1TG!
='(:2! %,''! ],BI-(:,$8! 4&:/&:8! ;G! "KL8! :G!
UU8!+G!JfOMJvJ8!"NLvG!

4.1&-8! ]GS! m-5.$5n(8! mGS! E*$5,p$n.8! EG! )2*/T! &Z!
(:2.&`./(:2! (%2.;.2T! &Z! I.&'&1.%(''T! (%2.;,!
%&B+&*:/$!.$&'(2,/!Z-&B!1-,,:!;,1,2(I',$!
IT! %&*+',/! (:('T2.%('! 2,%R:.c*,$G! e&&/!
0:('T2.%('!],2R&/$8! ;G! k8! :G! U8! +G! kJOMkJk8!
UO"UG!

4.+2&:8! qG! uG! ),:,$%,:%,! &Z! ',(ZT! ;,1,2(I',$G!
l&-2)%.,:%,8! )2G! u&$,+R8! ;G!f! 8!:G!U8!+G!LfKM
LfN8!"NLvG!

4*:(/,.8!4GS!A.,5B(8!EGS!4',FI8!4GS!j*.5Mw(-%.((8!
4GS! C(:2('(+.,/-(8! )GS! j*.5M0'2.$,:2(8! ]G!
]&:.2&-.:1! &Z! Z-,$RM%*2! $+.:(%R! ',(;,$!
2R-&*1R! (! B*'2.$+,%2-('! ;.$.&:! $T$2,BG!
=&$2R(-;,$2! E.&'&1T! (:/! m,%R:&'&1T8!
0B$2,-/(B8!;G!kJ8!:G!"8!+G!vKMLK8!UO"UG!

](:&'&+&*'&*8! #GS! y(-5(n($8! mG8! #ZZ,%2! &Z!
)2&-(1,!C&:/.2.&:$!&:!2R,!),:$&-T!6*('.2T8!
C&'&*-! (:/!m,`2*-,!&Z! e-,$RMC*2!].:.B(''T!
=-&%,$$,/! C(II(1,! p.2R! 2R,! 0//.2.&:! &Z!
0$%&-I.%! 0%./8! C.2-.%! 0%./! (:/! C('%.*B!
CR'&-./,8!e&&/!(:/!W*2-.2.&:!)%.,:%,$8!;G!U8!
:GN8!+G!NfkMNkJ8!UO""G!

](-2b:MA.(:(8! 0G! EGS! j.%&8! AGS! E(--TMjT(:8! CGS!
e-.($8! uG!]GS!]*'%(RT8! uGS!l,:,R(:8!wG!mG!]G!
C&B+(-.$&:! &Z! %('%.*B! '(%2(2,! p.2R!

%R'&-.:,! ($! (!p($R.:1! 2-,(2B,:2! Z&-! Z-,$RM
%*2! ',22*%,! (:/! %(--&2$P! c*('.2T! (:/!
:*2-.2.&:('! +(-(B,2,-$G! u&*-:('! &Z! 2R,!
)%.,:%,!&Z!e&&/!(:/!01-.%*'2*-,8!4&:/&:8!;G!
Lf8!:G!"J8!+G!UUkOMUUkL8!UOOfG!

](-2b:8! YGS! )&'.;(8! jGS! �! YB$MY'.*8! wG! UOOvG!
0;(:%,$! ,:! '(! B,a&-(! /,! '(! %('./(/!
%&B,-%.('! /,! '&$! Z-*2&$! Z-,$%&$! %&-2(/&$P!
($+,%2&$! Zb$.%&Mc*bB.%&$! T!B.%-&I.&'F1.%&$G!
A.$+&:.;,'! ,BP! R22+P??pppGR&-2.%&B!
G%&B?+/?.B(1,:,$?vO?OOf?vOOOfG+/ZG!
0%,$$&!,B!f!/,!&*2*I-&!/,!UO"JG!!

]^:/,58! 0G! 0+'.%(%.F:! /,! '(! 2,%:&'&1b(! ry!
1(B(!,:!Z-*2&$!/,!B,'F:!>KA(AB.&,B*#0@!T!
+.�(! >J4"4"&, (0B0&A&@G! j,;.$2(!
rI,-&(B,-.%(:(!/,!m,%:&'&1b(!=&$2%&$,%R(8!
N>"@PJK!�!KJ8!UOOLG!

]&-(.$8!=G!4G!AGS!A.($8!WG!)GS!0'B,./(8!]G!4G!EGS!
)(-B,:2&8! uG! AG! 0GS! )&*$(8! W,2&! YG! WG!
6*('./(/,! +F$M%&'R,.2(! /(! ('Z(%,!
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B('R($! 2,-B&-,Z',2&-($! ,! :,1-(G+ j,;.$2(!
C,-,$8!y.X&$(8!;G!fL8!:G!f8!+G!kJLMkKK8!UO""!G!

]&-,22.8! CG! 4G! ](:*('! /,! =-&%,$$(B,:2&!
]b:.B&! /,! e-*2($! ,! l&-2('.X($G! #B+-,$(!
E-($.',.-(! /,! =,$c*.$(! 01-&+,%*H-.(! �!
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=,%*H-.(! ,! 0I($2,%.B,:2&G! ),-;.X&!
E-($.',.-&! /,! 0+&.&! _$! ].%-&! ,! =,c*,:($!
#B+-,$($G!E-($b'.(8!UOOvG!fJ"!+G!

t&:.%(! ].:&'2(G! C&B*:.%(X<&! +-,%.$(! /(! %&-P!
%&:2-&',! /,! c*('./(/,! /(! +,-%,+X<&! _!
.:$2-*B,:2(X<&G! j(B$,TP! t&:.%(! ].:&'2(8!
"NNLG!

W**2.'(8!0G!]GS!=.B.(8!jG!=GS!0(B.8!]GS!Yn$B(:M
C('/,:2T8! tG!]G! C&B+(-.$&:! &Z! (:2.&`./(:2!
(%2.;.2.,$! &Z! &:.&:! (:/! 1(-'.%! ,`2-(%2$! IT!
.:R.I.2.&:! &Z! '.+./! +,-&`./(2.&:! (:/! -(/.%('!
$%(;,:1.:1! (%2.;.2TG! e&&/! CR,B.$2-T8!
W,2R,-'(:/$8!;G!L"8!:G!K8!+G!KLfMKNJ8!UOOJG!

=(:/-(:1.8! )GS! 4(I&-/,8! 4G! eG! j,2,:2.&:! &Z!
Z&'(2,8! %(-&2,:&./$8! (:/! &2R,-! c*('.2T!
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$(:.2.5,-$! Z&-! n.''.:1! #$%R,-.%R.(! %&'.!
Y"fvPlv8! )('B&:,''(! (:/! :(2*-(''T!
&%%*--.:1! B.%-&&-1(:.$B$! &:! %(:2('&*+,$8!
R&:,T/,p! B,'&:$8! (:/! ($+(-(1*$G! A(.-T8!
e&&/! (:/! #:;.-&:B,:2('! )(:.2(2.&:8! 0B,$8!
+G!LKUMLKv8!"NNNG!
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)%-,,:.:1! &Z! (:2.&`./(:2! (%2.;.2T! (:/!
+R,:&'.%! %&:2,:2! &Z! $,',%2,/! Z&&/! .2,B$!
%.2,/! .:! 2R,!l&'T!6*-(:G!#uE)8!;G!U8!:G!"8!+G!
KOMf"G!UO"OG!

j,.$8!lG!eGS!],'&8!CG!]GS!],'&8!#G!=GS!).';(8!jG!0GS!
)%('&:8! )G! =G! 6G! C&:$,-;(X<&! +F$M%&'R,.2(!
/,! ('Z(%,! %-,$+(8! /,! %*'2.;&! &-1\:.%&! ,!
%&:;,:%.&:('8! $&I! (2B&$Z,-(! B&/.Z.%(/(G!
l&-2.%*'2*-(!E-($.',.-(!JU>J@PJOJMJON8!UO"KG!

j.%nB(:8! uG! CGS! E(--,228! AG! ]GS! E-*R:8! CG! ]G!
W*2-.2.&:('!%&B+(-.$&:!&Z!Z-,$R8!Z-&5,:!(:/!
%(::,/! Z-*.2$! (:/! ;,1,2(I',$G! =(-2! "G!
y.2(B.:$!C!(:/!E!(:/!+R,:&'.%!%&B+&*:/$G!
u&*-:('! &Z! 2R,! )%.,:%,! &Z! e&&/! (:/!
01-.%*'2*-,8!;G!Lv8!+G!NJO�NKK8!UOOvG!

!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!

jT(:M)2&:,R(B8! mGS! m&:18! CG! lG! A,1-(/(2.&:!
n.:,2.%$!&Z!%R'&-&+RT''!.:!+,($!($!(!Z*:%2.&:!
&Z!+lG! u&*-:('!&Z! e&&/!)%.,:%,8!CR.%(1&8! ;G!
kf8!:G!L8!+G!"UNk�"JOU8!UOOOG!

)('(2(8! 0G! CGS! C(-/&$&8! 0GS! #;(:1,'.$2(8! jG!]! S!
](1-&8! eG! YG! 9$&! /,! H%./&! ($%F-I.%&! ,!
%'&-,2&! /,! %H'%.&! :(! c*('./(/,! /,! -,+&'R&!
B.:.B(B,:2,! +-&%,$$(/&G! l&-2.%*'2*-(!
E-($.',.-(8!E-($.'.(8!JU>K@PJN"MJNv8!UO"KG!

).:1',2&:8! yG! 4GS! j&$$.8! uG! 0G! u-G! C&'&-.B,2-T! &Z!
2&2('! +R,:&'.%$! p.2R! +R&$+R&B&'TI/.%M
+R&$+R&2*:1$2.%! (%./! -,(1,:2$G! 0B,-%.(:!
u&*-:('! &Z! #:&'&1T! (:/! y.2.%*'2*-,8! A(;.$8!
;G"k8!:G!J8!!+G"KKM"fL8!"NkfG!

m&.;&:,:8! =G!]G! 0GS! A,M#''8! uG! jG! =RT$.&'&1T! &Z!
Z-,$RM%*2! Z-*.2$! (:/! ;,1,2(I',$G! r:P! e-,$RM
%*2! Z-*.2$! (:/! ;,1,2(I',$G! )%.,:%,8!
2,%R:&'&1T!(:/!B(-n,2G!YG!4(B.n(:-(!>#/G@8!
E&%(!j(2&:8!e4P!CjC!=-,$$8!UOOUG!
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