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1(-, -,%,)'#/J !%%(-<$)6 '( '+, '-&).$'$() .'&',
'+,(-/ (* 8/-$)6 ^GG_7 !3! B&#4,. *(- ",-1,&'$()
&%-(.. 1,12-&),. .,,1 '( 6$B, 2$("+/.$%&# &)< 1(O
#,%4#&- $).$6+'. $)'( '+, 1,%+&)$.1 (* 0&',- 1(B,O
1,)'. K<$j4.$() (- k(0 $) '+, "+/.$(#(6$%&# l,#<Q
&%-(.. '+, 1,12-&), ^b\GD7GC_J >+$#, '+,-, &-,
1&)/ -,"(-'. () %#&..$%&# !--+,)$4. &%'$B&'$() ,)O
,-6/ K!V& m!5!gW;7 0+,-, !5! $. ,)'+&#"/ (* &%O
'$B&'$() K^GU_7 ""J Gba\CbUQ *(- '+, (.1('$% 0&',-
'-&)."(-' &%-(.. '+, 1,12-&),.7 *,0 .'4<$,. ()
!3! B&#4,. +&B, 2,,) -,"(-',< ^GD7GC7G`_ .$)%,
GPHPJ L+,-,*(-,7 0, ,B&#4&',< !6!7 !5! &)< !3!

B&#4,. *(- '+, (.1('$% 0&',- ",-1,&'$() &%-(.. %,##
1,12-&),.J

0) 1&$2%/&3# &+- 42$5,-#

!""#$%&'$(). (* '+, '-&).$'$() .'&', '+,(-/ K:$),'$%
&)&#/.,.Q '( 0&',- '-&)."(-' &%-(.. "(-(4. %(##(<$()
1,12-&), &)< Q%R$4/$ ,66 1,12-&), 0,-, -,"(-',<
2/ V&$<#,- ,' &#J ^b\GD_ &)< n0(#$).:$ ,' &#J ^GC_7
-,.",%'$B,#/7 $) GPHPJ n0(#$).:$ ,' &#J ^GC_ <,-$B,<
'+, *(##(0$)6 ,R4&'$() *(- ",-1,&2$#$'/ %().'&)' K+
K%1S.QQ (* .(#B,)' (- .(#4', 1(#,%4#,. &%-(.. %,##
1,12-&),

+ ! "<.1<1" #""C<1 $'<1.# "G#

0+,-, <.1 &)< <1. &-, '+, -&', %().'&)'. *(- '-&).*,-
*-(1 '+, 0&',- "+&., '( '+, 1,12-&), "+&., &)<
B$%, B,-.&7 <1 $. '+, -&', %().'&)' *(- '-&).*,- $)
'+, 1,12-&),7 " $. '+, &B,-&6, <$.'&)%, 2,'0,,) ,)O
,-6/ 1$)$1& &. & ",-1,&'$)6 1(#,%4#, +(". *-(1 .$',
'( .$', 0$'+$) '+, 1,12-&), &)< '" $. 1,12-&),
'+$%:),.. ^GC_J >+,) '+, -&',O<,',-1$)$)6 .'," $. ",-O
1,&'$() $) '+, 1,12-&),7 $J,J7 <1!<.1!<1.7 + $.
'+,) 6$B,) 2/ '+, -,#&'$()

+ ! "<.1<1" #""'<1.# ! N!1"# "C#

0+,-, N7 '+, "&-'$'$() %(,o%$,)'7 $. <.1S<1.7 # $. '+,
1,12-&), '+$%:),.. K'"Q &)< !1 $. <$j4.$() %()O
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.'&)'7 !6! $. *-,, ,),-6/ (* &%'$B&'$() *(- ",-1,&'$()
K8RJ `2Q7 $J,J7 !6! m K!V&!W;Q!L!3! m!5!!
L!3!7 0+,-, !5! &)< !3! &-, ,)'+&#"/ &)< ,)'-(O
"/ (* &%'$B&'$()7 -,.",%'$B,#/7 &)< !69 $. *-,, ,),-6/
(* &%'$B&'$() *(- ",-1,&'$() $) '+, 1,12-&), K8RJ
`&QJ 5(7 !6! -,"-,.,)'. '+, <$j,-,)%, $) *-,, ,),-6/
(* & ",-1,&'$)6 1(#,%4#, 2,'0,,) $'. $)$'$&# "(.$'$()
$) '+, (4'.$<, (* '+, 1,12-&),7 $J,J7 '+, (4'.$<, .(O
#4'$()7 &)< '+, '(" (* '+, +$6+,.' "(',)'$&# 2&--$,-
(B,- 0+$%+ '+, ",-1,&'$)6 1(#,%4#, 14.' "&.. 0$'+$)
'+, 1,12-&),J
!)&#(6(4. '-&).$'$() .'&', &)&#/.,. *(- 0&',- &)<

.(#4', '-&)."(-' '+-(46+ "(-(4. %(##(<$() 1,12-&),
0,-, ,W',).$B,#/ .'4<$,< 2/ V&$<#,-p. 6-(4" ^b\GD_J
>+,) <1. $. .4o%$,)'#/ #&-6, %(1"&-,< 0$'+ <.1
&)< <17 $J,J7 <1!<1.!<.1 K<.17 <1. &)< <1 %(--,O
."()< '( <G7 <!G &)< <C $) V&$<#,-p. -,"(-'. ^b\GD_7
-,.",%'$B,#/Q7 '+,/ <,-$B,< ",-1,&'$() %().'&)'7
Xm <GS<!G!1 m K<.1S<1.Q!1 mN!1 K%1CS.Q7 0+,-,
N $. '+, "&-'$'$() %(,o%$,)' 6$B,) $) 8R.J C &)< `&
^b\GD_J !%%(-<$)6 '( V&$<#,-p. 6-(4" ^GD_7 X K%1CS.Q
1&/ 2, 0-$'',) &.
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0+,-, !6! $. ),&-#/ ,R4$B&#,)' '( '+(., $) 8RJ `2J
>+$#, &) ,j,%'$B, '+$%:),.. (* %(##(<$() 1,12-&),
0&. )(' &B&$#&2#, $) 5+4#,-p. -,"(-' ^GD_7 !3! B&#4,.7
(2'&$),< 2/ 8RJ H7 1&/ 2, #,.. ),6&'$B, %(1"&-,<
0$'+ '+(., 2/ qS#7 0+,-, # $. 1,12-&), '+$%:),..J ]'
1&/ 2, "(..$2#, '( .&/ '+&' *-(1 '+, "+/.$(#(6$%&#
.'&)<"($)'7 V&$<#,-p. "(-(4. 1,12-&), 1(<,# $. )('
<$j4.$B, 24' '+, '-&)."(-' 2/ &)('+,- "+/.$%&# 1,%+O
&)$.1 0+$%+ $)B(#B,. +/<-&4#$% *(-%,.J =(0,B,-7 &.
"($)',< (4' 2/ =$## ^GT7Ga_7 0&',- '-&).*,- 2/ (.1(.$.
'+-(46+ "(-,. (%%4-. ,$'+,- 2/ B$.%(4. k(0 (- <$j4O
.$() <,",)<$)6 () '+, .$X, (* (.1(#/', $) -,#&'$() '(
"(-, -&<$4.J L+,-,*(-,7 &. 6$B,) $) 8R.J `&7 `2 &)< H7
-&',O<,',-1$)$)6 1,%+&)$.1. $) V&$<#,-p. "(-(4.
1,12-&), 1(<,# ^b\GG_ &)< n0(#$).:$p. 1(<,# ^GC_
&-, '+, .$1$#&- 1(#,%4#&- "-(%,.. *-(1 '+, .'&)<"($)'
(* '+, '-&).$'$() .'&', '+,(-/ (* 8/-$)6 ^GG_ &)< 1&/
2, &""#$%&2#, '( 1,12-&), '-&)."(-' (* 0&',-J
L+, %()B,)'$()&# ",-1,&2$#$'/ %().'&)'. K#9Q *(-

0&',- '-&)."(-' 0,-, ,B&#4&',< *-(1 '+, *(##(0$)6
,R4&'$() ,W+$2$'$)6 '+, .0,##$)6 (* %,## $) '+, +/"(O
'()$% .(#4'$()F #9m<YS<&^Q!$_ K%1CS</) ",- .Q7
0+,-, Q &)< !$ &-, .4-*&%, &-,& (* %,## &)< (.1('$%
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"-,..4-, <$j,-,)%, 2,'0,,) $)',-)&# &)< ,W',-)&# .(O
#4'$().J e()B,-.$() (* #9 K%1CS</) ",- .Q '( ",-1,O
&2$#$'/ %().'&)' K+ K%1S.QQ $. 6$B,) 2/ n0(#$).:$ ,' &#J
^GC_ &)< E(+).() ,' &#J K^GU_7 ""J aUH\aTCQ7 $J,J7
#9KW;SYGQ7 0+,-, [G $. "&-'$&# 1(#&- B(#41, (*
0&',-J M,-1,&2$#$'/ %().'&)' K+Q7 $)'-(<4%,< 2/
n0(#$).:$ ,' &#J ^GC_ &)< E(+).() ,' &#J ^GU_7 $. ,R4$BO
&#,)' '( (.1('$% 0&',- ",-1,&2$#$'/ K+* Q7 4.,< -,O
%,)'#/ 2/ 1&)/ 6-(4". ^Gb\`G_J 5(7 !6!7 !5! &)<
!3! B&#4,. 0,-, ,B&#4&',< 4.$)6 !W;#)K+* Q7
K!V&!W;Q &)< !K!6!!!5!QSW; -,#&'$().7 -,.",%O
'$B,#/J
! #&-6, )412,- (* <&'& () (.1('$% 0&',- ",-1,O

&'$() $) S"()#7. ((%/',. 0$'+ (- 0$'+(4' &R4&"(-$)
0&',- %+&)),#.7 &R4&"(-$) "-(',(#$"(.(1,.7 +41&)
&)< -&22$' ,-/'+-(%/',. +&B, 2,,) -,"(-',< <4-$)6
'+, #&.' <,%&<, ^Gb\Cb_J

6) 72#.3$# &+- -/#'.##/,+

!..41$)6 " &)< # $) 8R.J `&7 `2 &)< H '( 2, CJU
&)< UD !r 7 -,.",%'$B,#/7 !6!7 !5! &)< !3! B&#4,.
*(- (.1('$% 0&',- ",-1,&'$() 0,-, %&#%4#&',< 4.$)6
'+, -,"(-',< +* B&#4,. &)< !--+,)$4. &%'$B&'$() ,)O
,-6$,. K!V& m!5!gW;QJ !6!7 !5! &)< !3! B&#4,.
*(- Q%R$4/$ ,66 1,12-&),. K^GC_F f$6J G7 %#(.,<
%$-%#,.Q7 #$"$< 2#&%: l#1. K^Gb_F f$6J G7 (",) %$-%#,.Q7
%(##(<$() 1,12-&),. K^GD_F f$6J G7 %#(.,< '-$&)6#,.Q
&)< B&-$(4. %,## 1,12-&),.7 .4%+ &. S"()#7. ((%/',.

0$'+ (- 0$'+(4' &R4&"(-$) 0&',- %+&)),#.7 1&11&O
#$&) ,-/'+-(%/',. &)< &R4&"(-$) "-(',(#$"(.(1,.
^GP\Cb_ &-, 6$B,) $) L&2#, G &)< f$6J G K(",)
.R4&-,.QJ
!6!7 !5! &)< !3! B&#4,. *(- ,)<(.1('$% 0&',-

'-&)."(-' (* Q%R$4/$ ,66. &' CHse7 .+(0) $) f$6J G
K%#(.,< %$-%#,.Q7 0,-, B,-/ .$1$#&- '( '+(., *(- S"()@
#7. ((%/',. 0$'+(4' &R4&"(-$) 0&',- %+&)),#. 6$B,)
$) L&2#, G ^GP7CC7C`7CU_7 '+,-,2/ .466,.'$)6 '+&' '+,-,
&-, *,0 0&',- %+&)),#. $) Q%R$4/$ ,66.J !3! B&#4,.
(* `C!HD ,J4J *(- 0&',- '-&)."(-' &%-(.. Q%R$4/$ ,66
%,## 1,12-&), &-, &""-(W$1&',#/ '0$%, &. #&-6, &.
'+(., *(4)< 2/ Z&--,- ,' &#J ^GH_ *(- '+, <$j4.$()
K",-1,&'$()Q (* )$'-(6,) (- 1,'+&), &%-(.. B4#%&)O
$X,< -422,- 1,12-&),. KaJGUt (- GGJ`t .4#*4-QJ !
#&-6, "(.$'$B, !3!7 0+$%+ $. %(--,#&',< 0$'+ & +$6+
!5! *(- <$j4.$()7 .,,1. '( $)<$%&', '+&' ,$'+,- &
6-,&',- -,6$() (* <$.(-<,- K& #&-6,- X(), (* &%'$B&'$()
^GH_Q (- '+, -,B,-.$2#, #((.,)$)6 (* 1(-, %+&$) .,6O
1,)'. 1$6+' &-$., 0+,) 0&',- 1(#,%4#,. &-, <$j4.$)6
K",-1,&'$)6Q $) & %,## 1,12-&), (* !-2&%$& ,66.
'+&) $) 1(-, -$6$< .'-4%'4-,. #$:, '+, B4#%&)$X,< -42O
2,- 1,12-&),. ^GD7GC7GH_J L+,-,*(-,7 '+,., !3! &)<
!5! B&#4,. $)<$%&', '+&' & #&-6,- )412,- (* .,%()<O
&-/ 2()<. $) '+, 1,12-&), .'-4%'4-,7 "-,.41&2#/
'+, #$"$< 2$#&/,-7 1$6+' 2, 2,$)6 2-(:,) -,B,-.$2#/
<4-$)6 '+, ",-1,&'$() (* 0&',- 1(#,%4#,. $) & %,##
1,12-&), (* Q%R$4/$ ,66 ^GD7GC7GH_J L+, &2(B,
.'&',1,)'. 1$6+' 2, ,R4$B&#,)' '( '+, :$):. 1(<,#
'+&' '+,-1&# k4%'4&'$() $) 1,12-&), #$"$< %&) %&4.,
%()*(-1&'$()&# %+&)6,. $) +/<-(%&-2() %+&$).
0+$%+ #,&< '( '+, 6,),-&'$() (* 1(2$#, .'-4%'4-&#
<,*,%'. K1(2$#, "&%:,'. (* *-,, B(#41,Q ^CP\`G_J 5(7
'+, 1(2$#, "&%:,'. K:$):. 1(<,#Q 1&/ 2, </)&1$%
"(-,. %(1"&-,< 0$'+ .'&'$% "(-,. (* 0&',- %+&)),#.
(- %(##(<$() 1,12-&),J L+, -&)6,. (* !5! &)< !3!

B&#4,. *(- 0&',- '-&)."(-' &%-(.. #$"$< 2#&%: l#1. &'
CD!`ase ^G`_ &)< #$"(.(1,. &' `ase KL&2#, GQ 0,-,
GD!GU :%&#S1(# &)< H!C` ,J4J7 -,.",%'$B,#/7 &.
.+(0) $) f$6J G K(",) %$-%#,.QJ L+,., #&-6, "(.$'$B,
!3! &)< +$6+ !5! B&#4,. .,,1 '( 2, <4, '( '+,
1,%+&)$.1.7 0+$%+ &-, .$1$#&- '( '+(., $) Q%R$4/$
,66. &)< S"()#7. ((%/', 6$B,) $) L&2#, G &)< f$6J
G ^GD7GC7GH7CP\`G_J
!5! &)< !3! B&#4,. *(- 0&',- '-&)."(-'. &%-(..

"(-(4. %(##(<$() 1,12-&), 0,-, C!` :%&#S1(# &)<
!CU!!GT ,J4J7 -,.",%'$B,#/7 &' `Dse7 &. .+(0) $)
f$6J G K%#(.,< '-$&)6#,.QJ V&-6,#/ ),6&'$B, !3! B&#4,.

f$6J GJ M#(' (* !5! B.J !3! *(- (.1('$% 0&',- ",-1,&2$#$'$,. (*
Q%R$4/$ ,66 K!Q7 #$"$< 2$#&/,- K"Q7 "(-(4. %(##(<$() 1,12-&),
K#Q &)< <&'& 6$B,) $) L&2#, G K$QJ

ZZ!383 abDH` GO`ODG

FZ 3)1$'/ "& $0Z [ \/)4,/'/4$ "& \/)#,-./4$ Q4&$ AHAA ]C??A^ =C_=IHH



*(- ",-1,&'$() (* 0&',- '+-(46+ "(-(4. %(##(<$()
1,12-&), %(4#< 2, ,W"#&$),< 2/ '+, "&-'$&# $11(O
2$#$X&'$() (* ",-1,&'$)6 1(#,%4#,.7 2,%&4., '+, "-(O
%,.. (* "&-'$&# $11(2$#$X&'$() 2-$)6. &2(4' & <,O
%-,&., $) !3! K^GD7GG_7 "J `PbQJ L/"$%&# ),6&'$B,
B&#4,. (* !3! &-$.$)6 *-(1 #(.. (* *-,,<(1 $) &<O
.(-"'$() (* 1(#,%4#,.7 0+$%+ +&B, '+, 1(1,)'. (*
$),-'$& (* GD!HD 6 %1C &)< '+, 1&.. (* G &'(1$%
0,$6+' 4)$' &' Case7 0,-, -,"(-',< 2/ 8/-$)6 &)<
+$. %(O0(-:,-. K^GG_7 "J `PbQJ ]* '+, &<.(-2,< 1(#,O
%4#,. 0,-, 1(2$#, () '+, .4-*&%,7 !3! B&#4,7 <4, '(
#(.. (* (), '-&).#&'$()&# *-,,<(17 1&/ 2, !`b ,J4J
u) '+, ('+,- +&)<7 !3! B&#4,7 <4, '( #(.. (* ` -('&O
'$()&# *-,,<(1.7 1&/ 2, !GDJG ,J4J 5(7 '+, (2'&$),<

!3! B&#4,. *(- 0&',- ",-1,&'$() '+-(46+ "(-(4.
1,12-&), .,,1 '( .466,.' '+, "&-'$&# #(.. (* -('&O
'$()&# &)<S(- '-&).#&'$()&# *-,,<(1. (* ",-1,&'$)6
0&',- 1(#,%4#,. $) '+, 1,12-&), &. '+,/ ",-1,&',
$' 0$'+(4' $--,B,-.$2#, 2-,&:$)6 (- #((.,)$)6 (* '+,
1,12-&), .'-4%'4-, K^GD7GG_7 "J `PbQJ L+, "-,.,)'
l)<$)6.7 $J,J7 ),6&'$B, !3! B&#4,. *(- ",-1,&'$() (*
0&',- '+-(46+ "(-(4. %(##(<$() 1,12-&),7 1$6+' 2,
$) 6((< &6-,,1,)' 0$'+ -,.4#'. (2'&$),< 2/ '+, 1(O
#,%4#&- </)&1$%. .$14#&'$() () 0&',- $) %+&)),#7 $J,J7
-,<4%'$() (* -('&'$()&# &)< '-&).#&'$()&# -,#&W&'$()
-&',. ^`C_J
!5! &)< !3! B&#4,. *(- 0&',- '-&)."(-' (* %()O

'-(# S"()#7. ((%/',. ^GP7CU7Ca7Cb_ 0,-, G!CC :%&#S

L&2#, G
f-,, ,),-6/ K!6!Q7 ,)'+&#"/ K!5!Q &)< ,)'-("/ K!3!Q B&#4,. (* &%'$B&'$() *(- (.1('$% 0&',- ",-1,&'$() &%-(.. %,## 1,12-&),.&

3,12-&), 542.'&)%, !6!

K:%&#S1(#Q
!5!

K:%&#S1(#Q
!3!

K,J4JQ
L,1",-&'4-,2

KseQ
A,*J

MCUO"-(',(#$"(.(1,O$)i,%',< S"()#7. ((%/', KSJ (JQ =Cu bJUT CJHC !CDJT CU% ^GP_
!qM]O"-(',(#$"(.(1,O$)i,%',< SJ (J =Cu bJTb GJaD !C`JH CU% ^GP_
V$"(.(1,O$)i,%',< SJ (J =Cu PJGG GGJC TJba CU% ^GP_
5+,," <$.'&# &$- 0&/ ,"$'+,#$41 =Cu bJHG `JbG !GUJU C` ^CD_
=41&) ,-/'+-(%/', K)(-1&#Q =Cu aJUC `JPP !GGJH `a ^CG_
=41&) ,-/'+-(%/', K"-(2&)<OGQ =Cu bJTH aJaP !CJaU `a ^CG_
=41&) ,-/'+-(%/', K"-(2&)<OCQ =Cu bJ`` bJGP !DJHU `a ^CG_
e=]MCbO"-(',(#$"(.(1,O$)i,%',< SJ (J =Cu aJ`G CJHP !GUJT `a ^CC_
V$"(.(1,O$)i,%',< SJ (J =Cu bJ`a GUJH CCJa `a ^CC_
>&',-O$)i,%',< SJ (J =Cu PJDH CGJH HCJ` CD ^C`_
A&' -,)&# 1,<4##& 1A?!O$)i,%',< SJ (J =Cu bJGU PJHC HJ`H CD ^C`_
A&' -,)&# 1,<4##& 1A?! &)< %!3MO$)i,%',< SJ (J =Cu bJDG TJCC !TJDP CD ^C`_
e=]MCbO"-(',(#$"(.(1, =Cu aJ`G CJHP !GUJT `a ^CH_
V$"(.(1, =Cu bJ`a GUJH CCJa `a ^CH_
e=]MCb 1A?!O$)i,%',< SJ (J =Cu aJHa CJCD !GaJP CC ^CU_
e()'-(#O$)i,%',< SJ (J =Cu bJaD CCJD HUJD CC ^CU_
e=]MCb "-(',(#$"(.(1, =Cu aJTa GJUP !GPJT `a ^CT_
=6e#CO'-,&',< e=]MCb "-(',(#$"(.(1, =Cu bJTT GTJT CUJT `a ^CT_
A&22$' ,-/'+-(%/', K)(-1&#Q =Cu TJPa HJDG !GDJD C` ^Ca_
"e3Z5O'-,&',< -&22$' ,-/'+-(%/',, =Cu PJCH aJaG !UJGU C` ^Ca_
A&22$' -,'$%4#(%/', 1A?!O$)i,%',< SJ (J =Cu bJU` CJDH !CCJP GD ^Ca_
>&',-O$)i,%',< SJ (J =Cu PJ`a PJDH !GJGb GD ^Ca_
A&22$' -,'$%4#(%/', 1A?!O$)i,%',< SJ (J =Cu bJUC `JHH< !GbJD GD ^Cb_
A&22$' -,)&# "&"$##& 1A?!O$)i,%',< SJ (J =Cu bJTT `JHH< !GbJH GD ^Cb_
A&' -,)&# "&"$##& 1A?!O$)i,%',< SJ (J =Cu bJUP `JHH< !GbJC GD ^Cb_
A&' -,)&# %(-',W 1A?!O$)i,%',< SJ (J =Cu bJaC `JHH< !GbJa GD ^Cb_
&[&#4,. (* " &)< # $) 8R.J `&7 `2 &)< H 0,-, &..41,< '( 2, CJU &)< UD !r 7 -,.",%'$B,#/J !..41$)6 " &)< # '( 2, U &)< GDD !r 7 b &)<
UD !r (- CJU &)< UD !r 7 (2'&$),< !3! B&#4,. *(- 4)*,-'$#$X,< Q%R$4/$ ,66. <4-$)6 ,)<(.1(.$. &-, `GJT7 CPJC (- `GJP ,J4J7 -,.",%'$B,#/J
2[&#4,. (* (.1('$% 0&',- ",-1,&2$#$'/ 0,-, -,"(-',< &' 0-$'',) ',1",-&'4-,J
%8W",-$1,)'&# ',1",-&'4-, *(- 6$B,) +* B&#4,. 0&. &..41,< '( 2, CUseJ
<n+&)6 ,' &#J ^Cb_ -,"(-',< !--+,)$4. &%'$B&'$() ,),-6$,. K!V&Q 2,$)6 " H :%&#S1(#J L+,-,*(-,7 0, &..41,< !5! ! !V&!W; '( 2,
`JHH :%&#S1(# *(- )41,-$%&# %&#%4#&'$(). (* !3! B&#4,.J
,"e3Z57 #O%+#(-(1,-%4-$2,)X,), .4#*()&',J
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1(# &)< !G!HU ,J4J7 -,.",%'$B,#/F '+,., B&#4,. 0,-,
.$1$#&- '( '+(., (* Q%R$4/$ ,66. Kf$6J G7 %#(.,<
%$-%#,.QJ !5! &)< !3! B&#4,. (* &R4&"(-$) "-(',(#$O
"(.(1,O (- 1A?!O1$%-($)i,%',< S"()#7. ((%/',.
^GP7CC7CU7Ca7Cb_7 &R4&"(-$) "-(',(#$"(.(1,. ^CH7CT_
&)< +41&) ,-/'+-(%/',. ^CG7Ca_ 0,-, GJa!HJD :%&#S
1(# &)< !CU!!GG ,J4J7 -,.",%'$B,#/7 ,W%,"' *(- <&'&
() -&' -,)&# 1A?!O1$%-($)i,%',< S"()#7. ((%/',.
^C`_ 6$B,) $) L&2#, GJ V(0 !5! &)< #&-6,#/ ),6&'$B,
!3! B&#4,. *(- S"()#7. ((%/',. 0$'+ &R4&"(-$)
0&',- %+&)),#.7 &R4&"(-$) "-(',(#$"(.(1,. &)< +4O
1&) ,-/'+-(%/',. 0,-, B,-/ .$1$#&- '( '+(., *(- 0&',-
",-1,&'$() '+-(46+ "(-(4. %(##(<$() 1,12-&),
Kf$6J G7 %#(.,< '-$&)6#,.Q7 &)< %(4#< 2, ,W"#&$),< 2/
'+, "&-'$&# $11(2$#$X&'$() (* ",-1,&'$)6 0&',- 1(#O
,%4#,.7 $J,J7 '+, "&-'$&# #(.. (* -('&'$()&# &)<S(- '-&).O
#&'$()&# *-,,<(1. (* ",-1,&'$)6 0&',- 1(#,%4#,. $)
'+, 1,12-&), K^GG_7 "J `PbF ^GD7`C_QJ ])<,,<7 ,#,%'-()
%-/.'&##(6-&"+/ (* *-(X,)O+/<-&',< '0(O<$1,).$()&#
%-/.'&#. (* +41&) ,-/'+-(%/', &R4&"(-$) -,B,&#,<
&) &R4,(4. B,.'$24#, $) ,&%+ 1()(1,- Kb!CD !r $)
<$&1,',-Q7 #,&<$)6 '( 0&',-O.,#,%'$B, %+&)),# 0+$%+ $.
,)%#(.,< 2/ 14#'$"#, &%$(.O1,12-&), %O+,#$%,. ^`\a_J
34-&'& ,' &#J ^``_ -,%,)'#/ -,"(-',< '+, "(-, <$&1,',-
(* +41&) ,-/'+-(%/', &R4&"(-$) (* !` !r &)< '+,
1,%+&)$.1 (* ",-1,&'$() 2/ 0&',- 24' )(' 2/ "-(O
'().J ]' 1$6+' 2, 0(-'+0+$#, '( )(', '+&' $) <,.&#$O
)&'$() 1,12-&),.7 .$6)$l%&)' <,.&#'$)6 $. ,W",%',<
0+,) '+,$- "(-, .$X,. &-, 2,#(0 CD!CC !r ^C_J
L+,-, &-, '0( "&..$B, "&'+0&/. *(- 0&',- ",-1,O

&'$() &%-(.. %,## 1,12-&),7 $J,J7 .$1"#, <$j4.$()
&%-(.. '+, #$"$< 2$#&/,- &)< k(0 '+-(46+ +/<-("+$#$%
"(-,. K0&',- %+&)),#.Q ^`H\`T_J =(0,B,-7 &. .+(0)
$) 8R.J `&7 `2 &)< H7 '+, '-&).$'$() .'&', '+,(-/ ^GG_
$)<$%&',< '+&' -&',O<,',-1$)$)6 1,%+&)$.1. *(- '0(
"&..$B, 0&',- '-&)."(-'. &-, '-&).*,- "-(%,..,. 0$'+
"(.$'$B, (- ),6&'$B, !3! B&#4,.J L+,., '0( "&..$B,
"-(%,..,. %(4#< 2, <$.'$)64$.+,< 2/ B&-$(4. ',%+O
)$R4,.7 .4%+ &. (.1('$% 0&',- ",-1,&2$#$'/ K+* Q7 +* S
+< -&'$( 0+,-, +< $. <$j4.$()&# 0&',- ",-1,&2$#$'/
1()$'(-,< 0$'+ #&2,#,< 0&',- 1(#,%4#,.7 !--+,)$4.
&%'$B&'$() ,),-6/ K!V& m!5!gW;Q7 -&<$&'$() $)&%'$O
B&'$()7 1,-%4-$&# $)+$2$'$() ^`U_ &)< (4- !3! B&#4,.J
]) *&%'7 :$),'$% "&-&1,',-. *(- (.1('$% 0&',- ",-1,O
&2$#$'/ K+* Q (* e=]MCb "-(',(#$"(.(1,. 0,-,
%+&)6,< 2/ =6e#C '-,&'1,)' *-(1 !5! (* GJUP

:%&#S1(# &)< !3! (* !GPJT ,J4J '( GTJT :%&#S1(# &)<
CUJT ,J4J7 -,.",%'$B,#/7 &. 6$B,) $) L&2#, G ^CT_J
L+, -&)6,. (* !5! &)< !3! *(- (.1('$% 0&',-

",-1,&2$#$'/ 6$B,) $) L&2#, G 0,-, C!CG :%&#S1(#
&)< !CT!HU ,J4J7 -,.",%'$B,#/7 $J,J7 (B,- '+, -&)6,.
*-(1 "(-(4. %(##(<$() 1,12-&), '( Q%R$4/$ ,66J
!5! B.J !3! "#('. .+(0,< & 6((< #$),&- -,6-,..$()
2,'0,,) '+,1 &. .+(0) $) f$6J G K(",) .R4&-,.Q7
$)<$%&'$)6 '+&' #(0 !V& B&#4,. K!V&" T :%&#S1(#Q
$) 0&',- '-&)."(-' &%-(.. %,## 1,12-&), %(--,."()<
'( ),6&'$B, !3! B&#4,.J L+$. $. .(O%&##,< !5! &)<
!3! %(1",).&'$()7 &. -,"(-',< 2/ Z&--,- ,' &#J ^GH_7
e(+,) ^G`_ &)< V41-/ ,' &#J ^`a_J L+,-,*(-,7 $) ."$',
(* #&-6, <$j,-,)%,. $) !5! &)< ! 3! B&#4,. &1()6
<$j,-,)' 0&',- '-&)."(-' "-(%,..,. 6$B,) $) L&2#, G7
-&)6$)6 *-(1 C '( CG :%&#S1(# &)< *-(1 !CT '( HU
,J4J7 -,.",%'$B,#/7 '+, 1,&) (* !6! B&#4,. .,,1. '( 2,
bJ`Hv DJT` :%&#S1(# K(mCTQJ =(0,B,-7 0, +&B, )(
:)(0#,<6, (* '+, <,'&$#,< 1,%+&)$.1 (* '+, .(O%&##,<
!5! &)< !3! %(1",).&'$() () 0&',- '-&)."(-' &'
"-,.,)'J
]) %&#%4#&'$)6 !6! &)< !3! B&#4,.7 $' $. ),%,..&-/

'( &..41, &""-("-$&', B&#4,. *(- # &)< " $) 8R.J `&7
`2 &)< H7 &. -,"(-',< 2/ 5+4#,- ,' &#J ^GD_ &)< n0(O
#$).:$ ,' &#J ^GC_J =(0,B,-7 B&-$&'$(). $) # (* UD!GDD
!r &)< " (* CJU!UJD !r %(--,."()<,< '( B&-$&'$(). $)
!!3!! (* " ` ,J4J K.,, *((')(', $) L&2#, GQJ I$j,-O
,)%, $) !3! 2,'0,,) '0( <&'& K!K!3!QQ $) L&2#, G7
.4%+ &. e=]MCb #$"(.(1,. ^Ga_ &)< #$"(.(1,. ^Ga_7
0&. `b ,J4J &)< $)<,",)<,)' (* # &)< "J L+,., -,.4#'.
1$6+' $)<$%&', '+&' B&-$&'$(). $) # &)< " B&#4,. ()#/
.+(0 '+, .#$6+' "&-&##,# .+$*' (* & -,6-,..$() #$), *(-
!5! B.J !3! "#(' Kf$6J GQ '( '+, -$6+'O (- #,*'O+&)<
.$<,J

!'8+,932-:242+$#

>, &-, 6-&',*4# '( '+, ?&'$()&# ]).'$'4', *(- M+/.O
$(#(6$%&# 5%$,)%,. Ku:&X&:$7 E&"&)Q *(- '+, l)&)%$&#
.4""(-' '( '+, >(-:.+(" () '+, 8"$'+,#$&# >&',-
L-&)."(-' &)< >&',- 5'-4%'4-, $) V$B$)6 L$..4,.
K3J5J &)< =J>JQJ >, 0$.+ '( '+&): M-(*,..(- ;J
f4i$/(.+$ KI,"&-'1,)' (* Z$("+/.$%.7 f&%4#'/ (* 5%$O
,)%,7 w/('( @)$B,-.$'/7 w/('(7 E&"&)Q *(- +$. :$)<
<$.%4..$() &)< +,#"*4# %(11,)'.J
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72;2%2+'2#

^G_ NJ M,.%+,#7 MJ Z,#(4..%+,:7 L+, "-(2#,1 (* 0&',- .'-4%'4-,
$) 2$(#(6$%&# ./.',1.7 $)d >J I-(.'O=&).,)7 EJ5J e#,66
K8<.JQ7 e,##O!..(%$&',< >&',-7 !%&<,1$% M-,..7 ?,0 ;(-:7
GPaP7 ""J `\UCJ

^C_ NJ Z,#*(-'7 ?J 5$)&$7 A,#&W&'$() .'4<$,. (* &<.(-2,< 0&',-
() "(-(4. 6#&.. \ B&-/$)6 ',1",-&'4-, &)< "(-, .$X,7 $)d 5JMJ
A(0#&)< K8<JQ7 >&',- $) M(#/1,-.7 ?(J GCa (* '+, !e5
5/1"(.$41 5,-$,.7 >&.+$)6'()7 GPbD7 ""J `C`\`HUJ

^`_ !JwJ 3$'-&7 !J?J B&) =(,:7 3JeJ >$,),-7 !J5J [,-:1&)7
3J ;,&6,-7 L+, e=]M 0&',- %+&)),# B$.4&#$X,< $) $%, 2/
,#,%'-() %-/.'&##(6-&"+/7 ?&'J 5'-4%'J Z$(#J C KGPPUQ aCT\aCPJ

^H_ LJ >&#X7 IJ L/":,7 ZJVJ 51$'+7 MJ !6-,7 !J 8)6,#7 M-(i,%O
'$() 1&" (* &R4&"(-$)OG <,',-1$),< 2/ ,#,%'-() %-/.'&##(6O
-&"+/7 ?&'J 5'-4%'J Z$(#J C KGPPUQ a`D\a`CJ

^U_ VJ =4$#$)7 VJ 54.&)7 ZJwJ E&"7 3(#,%4#&- <,.$6) (* &R4&"(-O
$)OG 0&',- %+&)),# &. -,B,&#,< 2/ ,#,%'-() %-/.'&##(6-&"+/7
?&'J 5'-4%'J Z$(#J H KGPPaQ CT`\CTUJ

^T_ LJ >&#X7 LJ =$-&$7 wJ 34-&'&7 EJZJ =,/1&))7 wJ 3$'.4(:&7
;J f4i$/(.+$7 ZJVJ 51$'+7 MJ !6-,7 !J 8)6,#7 L+, '+-,,O<$O
1,).$()&# .'-4%'4-, (* &R4&"(-$)OG7 ?&'4-, `ba KGPPaQ TCH\
TCaJ

^a_ !J e+,)67 !J?J B&) =(,:7 3J ;,&6,-7 !J5J [,-:1&)7 !JwJ
3$'-&7 L+-,,O<$1,).$()&# (-6&)$X&'$() (* +41&) 0&',-
%+&)),#7 ?&'4-, `ba KGPPaQ TCa\T`DJ

^b_ wJEJ V&$<#,-7 wJ8J 5%+4#,-7 L+, :$),'$%. (* 1,12-&), "-(O
%,..,.J ]J L+, 1,%+&)$.1 &)< '+, :$),'$% #&0. *(- <$j4.$()
'+-(46+ 1,12-&),.7 EJ e+,1J M+/.J Ga KGPHPQ bUG\bUUJ

^P_ wJEJ V&$<#,-7 wJ8J 5%+4#,-7 L+, :$),'$%. (* 1,12-&), "-(O
%,..,.J ]]J L+,(-,'$%&# "-,..4-,O'$1, -,#&'$().+$". *(- ",-1,O
&2#, 1,12-&),.7 EJ e+,1J M+/.J Ga KGPHPQ bUT\bTDJ

^GD_ wJ8J 5%+4#,-7 wJ8J V&$<#,-7 L+, :$),'$%. (* 1,12-&), "-(O
%,..,.J ]]]J L+, <$j4.$() (* B&-$(4. )()O,#,%'-(#/',. '+-(46+
%(##(<$() 1,12-&),.7 EJ e+,1J M+/.J Ga KGPHPQ bTD\bTUJ

^GG_ 5J N#&..'(),7 wJEJ V&$<#,-7 =J 8/-$)67 L+, L+,(-/ (* A&',
M-(%,..,.7 3%N-&0O=$##7 ?,0 ;(-:7 GPHGJ

^GC_ ZJEJ n0(#$).:$7 =J 8/-$)67 eJ8J A,,.,7 I$j4.$() &)< 1,1O
2-&), ",-1,&2$#$'/J ]J7 EJ M+/.J e(##($< e+,1J U` KGPHPQ
GHCT\GHU`J

^G`_ ZJ8J e(+,)7 L+, ",-1,&2$#$'/ (* #$"(.(1,. '( )(),#,%'-(O
#/',. ]J !%'$B&'$() ,),-6/ *(- ",-1,&'$()7 EJ 3,12-J Z$(#J
CD KGPaUQ CDU\C`HJ

^GH_ AJ3J Z&--,-7 NJ 5:$--(07 L-&)."(-' &)< ,R4$#$2-$41 "+,O
)(1,)& $) 6&.O,#&.'(1,- ./.',1.J ]J w$),'$% "+,)(1,)&7
EJ M(#/1J 5%$J ` KGPHbQ UHP\UT`J

^GU_ fJ=J E(+).()7 =J 8/-$)67 3JEJ M(#$..&-7 L+, w$),'$% Z&.$. (*
3(#,%4#&- Z$(#(6/7 >$#,/7 ?,0 ;(-:7 GPUH7 ""J Gba\CbU7
aUH\aTCJ

^GT_ !J8J =$##7 u.1('$% k(0 $) 1,12-&), "(-,. (* 1(#,%4#&-
.$X,7 EJ 3,12-J Z$(#J G`a KGPPHQ GPa\CD`J

^Ga_ !J8J =$##7 u.1('$% k(0 $) 1,12-&), "(-,.7 ])'J A,BJ e/'(#J
GT` KGPPUQ G\HCJ

^Gb_ AJ f,,''$"#&%,7 IJ!J =&/<()7 >&',- ",-1,&2$#$'/ (* #$"$<
1,12-&),.7 M+/.$(#J A,BJ TD KGPbDQ UGD\UUDJ

^GP_ fJ V, e&+,-,%7 MJ Z(-()7 EJ3J [,-2&B&'X7 !J N&--,'7 !J

e&B&#$,-7 NJ Z()),%7 IJ L+(1&.7 EJ N(4-&)'()7 EJfJ =4O
2,-'7 ])%(-"(-&'$() (* "-(',$). $)'( S"()#7. ((%/',. 2/ "-(O
',(#$"(.(1,. 1$%-$)i,%'$()d *4)%'$()&# %+&-&%',-$X&'$() (* &
)(B,# &R4&"(-$)7 $)d ])',-)&'$()&# 5/1"(.$41 () !R4&"(-O
$) &)< 8"$'+,#$&# >&',- L-&)."(-'7 3&)%+,.',-7 GPPU7 !2O
.'-&%' HaJ

^CD_ =JNJ f(#:,..()7 3J!J 3&'+&/7 !J f-$6,-$7 !J5J [,-:1&)7
L-&).%,##4#&- 0&',- ",-1,&2$#$'/ $) $)'&%' 1$%-(",-*4.,< <$.O
'&# &$-0&/.7 $)d ])',-)&'$()&# 5/1"(.$41 () !R4&"(-$) &)<
8"$'+,#$&# >&',- L-&)."(-'7 3&)%+,.',-7 GPPU7 !2.'-&%'
H`J

^CG_ NJ3J M-,.'()7 ZJVJ 51$'+7 3JVJ n,$<,#7 EJEJ 3(4#<.7 MJ
!6-,7 34'&'$(). $) &R4&"(-$)OG $) "+,)('/"$%&##/ )(-1&#
+41&). 0$'+(4' *4)%'$()&# e=]M 0&',- %+&)),#.7 5%$,)%,
CTU KGPPHQ GUbU\GUbaJ

^CC_ MJ !6-,7 NJ3J M-,.'()7 ZJVJ 51$'+7 EJ5J E4)67 5J A&$)&7 eJ
3(()7 >JZJ N466$)(7 5J ?$,#.,)7 !R4&"(-$) e=]Md '+,
&-%+,'/"&# 1(#,%4#&- 0&',- %+&)),#7 !1J EJ M+/.$(#J CTU
KGPP`Q fHT`\fHaTJ

^C`_ 3J 8%+,B&--$&7 NJ f-$)<'7 NJ3J M-,.'()7 5J 3$#(B&)(B$%7 MJ
!6-,7 EJ f$.%+2&-67 8J8J >$)<+&6,-7 8W"-,..$() (* 14#'$"#,
0&',- %+&)),# &%'$B$'$,. $) S"()#7. ((%/',. $)i,%',< 0$'+
1A?! *-(1 -&' :$<),/7 EJ N,)J M+/.$(#J GDG KGPP`Q bCa\
bHGJ

^CH_ 3JVJ n,$<,#7 5J[J !124<:&-7 ZJVJ 51$'+7 MJ !6-,7 A,%()O
.'$'4'$() (* *4)%'$()&# 0&',- %+&)),#. $) #$"(.(1,. %()'&$)O
$)6 "4-$l,< -,< %,## e=]MCb "-(',$)7 Z$(%+,1$.'-/ `G KGPPCQ
aH`T\aHHDJ

^CU_ NJ3J M-,.'()7 LJMJ e&--(##7 >JZJ N466$)(7 MJ !6-,7 !"O
",&-&)%, (* 0&',- %+&)),#. $) S"()#7. ((%/',. ,W"-,..$)6
-,< %,## e=]MCb "-(',$)7 5%$,)%, CUT KGPPCQ `bU\`baJ

^CT_ !J?J B&) =(,:7 !J5J [,-:1&)7 f4)%'$()&# -,%().'$'4'$() (*
'+, $.(#&',< ,-/'+-(%/', 0&',- %+&)),# e=]MCb7 EJ Z$(#J
e+,1J CTa KGPPCQ GbCTa\GbCTPJ

^Ca_ 5JOLJ L.&$7 AJ n+&)67 !J5J [,-:1&)7 =$6+ %+&)),#O1,<$&',<
0&',- ",-1,&2$#$'/ $) -&22$' ,-/'+-(%/',.d e+&-&%',-$X&'$()
$) )&'$B, %,##. &)< ,W"-,..$() $) S"()#7. ((%/',7 Z$(%+,1$.O
'-/ `D KGPPGQ CDba\CDPCJ

^Cb_ AJ n+&)67 wJ!J V(6,,7 !J5J [,-:1&)7 8W"-,..$() (* 1A?!
%(<$)6 *(- :$<),/ &)< -,< %,## 0&',- %+&)),#. $) S"()#7.
((%/',7 EJ Z$(#J e+,1J CTU KGPPDQ GU`aU\GU`abJ

^CP_ 5J L-&x42#,7 L+, 1(B,1,)' (* 1(#,%4#,. &%-(.. #$"$< 1,1O
2-&),.d ! 1(#,%4#&- '+,(-/7 EJ 3,12-J Z$(#J H KGPaGQ GP`\
CDbJ

^`D_ 5J L-&x42#,7 M+&., '-&).$'$(). $) #$"$<7 $)d wJ w-,4X,-7 EJfJNJ
5#,<6,- K8<.JQ7 Z$(1,12-&),.7 B(#J `7 M#,)417 ?,0 ;(-:S
V()<()7 GPaC7 ""J GPa\CCaJ

^`G_ AJ]J 5+&p&l7 >&',- &)< .1&## )(),#,%'-(#/', ",-1,&'$() $)
-,< %,##.7 $)d EJeJ 8##(-/7 [JVJ V,0 K8<.JQ7 3,12-&), L-&).O
"(-' $) A,< e,##.7 !%&<,1$% M-,..7 ?,0 ;(-:7 GPaa7 ""J CCG\
CUTJ

^`C_ 3J5JMJ 5&).(17 ]JIJ w,--7 EJ Z-,,<7 AJ 5&):&-&-&1&O
:-$.+)&)7 >&',- $) %+&)),#O#$:, %&B$'$,.d 5'-4%'4-, &)< </O
)&1$%.7 Z$("+/.J EJ aD KGPPTQ TP`\aDCJ

^``_ wJ 34-&'&7 wJ 3$'.4(:&7 LJ =$-&$7 LJ >&#X7 MJ !6-,7 EJZJ
=,/1&))7 !J 8)6,#7 ;J f4i$/(.+$7 5'-4%'4-&# <,',-1$)&)'.

ZZ!383 abDH` GO`ODG

FZ 3)1$'/ "& $0Z [ \/)4,/'/4$ "& \/)#,-./4$ Q4&$ AHAA ]C??A^ =C_=I Ha



(* 0&',- ",-1,&'$() '+-(46+ &R4&"(-$)OG7 ?&'4-, HDa
KCDDDQ UPP\TDUJ

^`H_ LJ n,4'+,)7 e('-&)."(-' (* w$7 e#! &)< =Cu 2/ 1,12-&),
"-(',$). *-(1 %+(-($< "#,W4. ,"$'+,#$41 (* J"4&7%7. '$47@
0).7.7 EJ M+/.$(#J Hab KCQ KGPPHQ CD`\CGPJ

^`U_ IJ Z-(0)7 LJ w&'.4-&7 3J w&0&.+$1&7 !J5J [,-:1&)7 ]J
5&2(#$%7 e,##4#&- <$.'-$24'$() (* '+, &R4&"(-$).d & *&1$#/
(* 0&',- %+&)),# "-(',$)7 =$.'(%+,1J e,## Z$(#J GDH KGPPUQ
G\PJ

^`T_ VJ5J w$)67 MJ !6-,7 M&'+("+/.$(#(6/ (* '+, &R4&"(-$) 0&',-
%+&)),#.7 !))4J A,BJ M+/.$(#J Ub KGPPTQ TGP\THPJ

^`a_ AJ V41-/7 5J A&i,)<,-7 8)'+&#"/\,)'-("/ %(1",).&'$()
"+,)(1,)& $) 0&',- .(#4'$(). (* "-(',$). &)< .1&## 1(#,O
%4#,.d ! 42$R4$'(4. "-(",-'/ (* 0&',-7 Z$("(#/1,-. P KGPaDQ
GGCU\GCCaJ

ZZ!383 abDH` GO`ODG

FZ 3)1$'/ "& $0Z [ \/)4,/'/4$ "& \/)#,-./4$ Q4&$ AHAA ]C??A^ =C_=IHb


