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,#(/'7#/(<)!/A",)6%&(")7)%.("$)@'!1),#4,'1(,&'!&),'1(
"$+'+( "$#%)-,&:;-( !*083.( +<$)-&#>( D2)$+.( +( 5$0".(
3#<#,'1( -.!):)( )%',&4&( <)!/A",)69( /#:&'1( ")7)%.(
-!:#+01B%(-(-&A:!+)6%&(]ib()!)3.=(/1>(lf=gm^(,#(7)8O
4&-)69(!:)$+.!/#,&#(+(")7)%.("$)@'!1),#4,'1(-(%&B50(
%#*'5)( /.5)<,&#( &( %#*'1( <)3.>( Y.4:)( 1'<,#( )!)3#( 4'O
%+),#(,#()<<+&#4'(%2&$0$5&%+,.7(/-&'$<+&*#=(8'(/$0<,)(
0+.!:#9(")7)%("$)@'!1),#4&!/;-(-():$'64),.%2(5)<+&O
,#%2=(#(,&'4&%+,&(]k()!;3^(/-&'$<+&4&=(8'(*#/-&'1(1'!/(0+.O
!:#9(-!"#$%&'(-(5)<+&,#%2(<)")*0<,&)-.%2>(D2)$+.(
-( +<'%.<)-#,'1( -&A:!+)6%&( 3#$<+)( -.!):)( )%',&4&(
-!"#$%&'(&(")7)%()"&':01B%'5)(!&A(,&7&("'$!),'40(7'O
<.%+,'5)(-!:#+01B%(,#(1'5)(!/#*B(<.!")+.%.1,)69=(%)(
+#"'-,&#*)(&7(")%+0%&'(3'+"&'%+'N!/-#>
G3!'$-#%1B()31A/)( /'8(+#!;3( &,@)$7#%1&(")!&#<#O

,.%2( "$+'+( "#%1',/;-( ,#( /'7#/( &%2( !/#,0( +<$)-&#>(

C)+&)7(,&!:& C)+&)7(6$'<,&),&!:& C)+&)7(6$'<,&)-.!):& C)+&)7(-.!):&

(((((Q=Q(":/ h=Q(":/ Pb=Q(":/ Pi=Q(":/ bf=Q(":/

W.!>(P>(H:#4#( !"#$%&#(H")*'%+,'5)(-(0:*#<+&'(4&,&)-.7

Y#3'4#(P>(H/#/.!/.:&(0+.!:#,.%2(-.+,#%+,&:;-(-!"#$%&#(-()<,&'!&',&0(<)(3#<#,'1(5$0".(

n">  .+,#%+,&:(-!"#$%&#

o+.!:#,#("0,:/#%1#

Q(":/ P(":/ b(":/ e(":/

K m K m K m K m

P H/$0:/0$#($)<+&,. PP PQ gf fk=P g f=g fQ eh=f

b W)+7&#$(!&'%& f e=h bk bh=f bk bh=f fi fe=h

e L.!")+.%.1,)69(%+#!)-#($)<+&,. f e=h k i=b hP gg=g eh eb=l

f L)!/A",)69(")7)%.(,&'"$)@'!1),#4,'1 Pg Pe=h fQ eh=f Ph Pf=g ek eg=g

g L)!/A",)69(")7)%.("$)@'!1),#4,'1 P Q=k k i=b Pi Ph=f ib lf=g

h E,@)$7#%1'("#%1',/#()(!/#,&'(-*#!,'5)(+<$)-&# Pb PQ=k gh gQ=k bi bg=g Pf Pb=l

l  .<)4,)69("#%1',/# e b=l i l=e h g=g ke if=g

i  .<)4,)69()"&':0,# kf ig=g l h=f h g=h e b=l
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Y#3'4#(b>(p$'<,&#(-.+,#%+,&:;-(-!"#$%&#(!")*'%+,'5)(3#<#,'1(5$0".(-(0:*#<+&'(/#3'4#$.%+,.7(K(q(PPQ

n">  .+,#%+,&:&(-!"#$%&# HL H07#(!/#,0(-.+,#%+,&:;-

P H/$0:/0$#($)<+&,. P=hl P=Qi Pif=QQ

b W)+7&#$(!&'%& b=PQ Q=kb beP=QQ

e L.!")+.%.1,)69(%+#!)-#($)<+&,. b=Pl Q=le bek=QQ

f L)!/A",)69(")7)%.(,&'"$)@'!1),#4,'1 P=lb P=Qk Pik=QQ

g L)!/A",)69(")7)%.("$)@'!1),#4,'1 b=hg Q=hl bkP=QQ

h E,@)$7#%1'("#%1',/#()(!/#,&'(-*#!,'5)(+<$)-&# P=fQ Q=ig Pgf=QQ

l  .<)4,)69("#%1',/# b=lb Q=lb bkk=QQ

i  .<)4,)69()"&':0,# Q=bg Q=hi bl=QQ

Y#3'4#(e>(C)+&)7(-!"#$%&#(!")*'%+,'5)(-(3#<#,'1(5$0"&'(K(q(PPQ

C)+&)7(-!"#$%&# K&!:& p$'<,&)(,&!:& p$'<,&)(-.!):&  .!):&

C$+'<+&#*("0,:/)-. Q=QQdh=QQ h=QQdPb=QQ Pb=QQdPi=QQ Pi=QQdbf=QQ

K b Pl iP PQ

m P=i Pg=g le=hm k=P

W.!>(b>(p$'<,&(!/#,(-.+,#%+,&:;-(-!"#$%&#(!")*'%+,'5)(3#<#,'1(5$0".

W.!>(e>(I<&#5,)+)-#,#(!07#(!/#,0(-.+,#%+,&:;-(-!"#$%&#(3#<#,'1(5$0".



 $"*"+)H"%4&,1Z *$(&%3, "!#)"%, &[$#H*$(&

 ( !03&':/.-,.7( )<%+0%&0( %2)$'5)( ")+-#4#( /)( ,#(
!#7)-!"&'$#,&'=( 1#:( $;-,&'8( ,#( -!"&'$#,&'( &,,.%2(
)!;3>( W'!"),<',%&( ,#1%+A6%&'1( ]gh( )!;3=( /1>( gQ=km^(
<':4#$)-#4&=( 8'( ")!&#<#1B( -&A:!+)69( &,@)$7#%1&( ,#(
/'7#/( !-)1'5)( #:/0#4,'5)( !/#,0( +<$)-&#>( o7&'1A/O
,)69(-.:)$+.!/#,&#(")!&#<#,.%2(&,@)$7#%1&(<)/.%+BO
%.%2(!/#,0(+<$)-&#(<)(!#7))"&':&(-(!03&':/.-,.7(
)<%+0%&0( $'!"),<',/;-( +#<':4#$)-#*)( bi( )!;3( ]/1>(
bg=gm^>( I<)4,)69( "$+':#+.-#,&#( /.%2( &,@)$7#%1&=(
3A<B%.%2(")<!/#-B(<)(-!"&'$#,&#(&,,.%2=(")!&#<#*)(
/.4:)( Pf( ]/1>( Pb=lm^=( #( Pb( ]/1>( PQ=km^( !/-&'$<+&*)(
0(!&'3&'(3$#:&(-(")<!/#-)-.%2(-&#<)7)6%&#%2(<)/.O
%+B%.%2(#:/0#4,'5)(!/#,0(+<$)-&#>
L#4!+#( !+%+'5;*)-#( #,#4&+#( 0+.!:#,.%2( -.O

+,#%+,&:;-( -!"#$%&#( 01-,&*#=( 8'( "#%1',%&( 4'%+',&(
,#( )<<+&#4'( %2&$0$5&%+,.7( -( +<'%.<)-#,'1( -&A:O
!+)6%&( ]ke( )!)3.( /1>( if=gm^( <':4#$)-#4&( !#7)<+&'4O
,)69(-(+#:$'!&'(!#7))"&':&=(%)(")/-&'$<+&4&(:)4'1,B(
)<")-&'<+&B(d(kf($'!"),<',/;-(]ig=gm^(!/-&'$<+&*)=(
8'()"&':0,(-%#4'(403("$#-&'(-%#4'(,&'(!"$#-01'(,#<(
,&7&()"&':&>
r#:!.7#4,#( 4&%+3#( "0,:/;-=( 1#:B( 7)8,#( 3.*)(

0+.!:#9( <4#( :#8<'5)( -.+,#%+,&:#( -.,)!&*#( eeQ=Q(
"0,:/;-=(7&,&7#4,#(+#6(Q=Q("0,:/;->
C#%1',%&( +( 3#<#,'1( 5$0".( ,#1-.8!+B( 4&%+3A(

"0,:/;-( 0+.!:#4&( -( +#:$'!&'( -.<)4,)6%&( <)( !#O
7))"&':&( ]bkk=Q( ":/( +( eeQ=Q( 7)84&-.%2^>( W;-,&'(
-.!):B( 4&%+3B( "0,:/;-( ]bkP=Q^( )%',&4&( -!"#$%&'(
)/$+.7#,'()<("$)@'!1),#4&!/;->(E,@)$7#%1'("#%1',/#(
,#( /'7#/( -*#!,'5)( !/#,0( +<$)-&#( 0"4#!)-#*.( !&A(
"),&8'1( 6$'<,&'1( ]Pgf=Q( ":/^>( K#1,&8!+B( "0,:/#%1A(
]bl(":/^(0+.!:#4&(3#<#,&(%2)$+.(-(+#:$'!&'(-.<)4O
,)6%&(5*;-,'5)()"&':0,#(-(!"$#-)-#,&0()"&':&(,#<(
%2)$.7>
C$+'<!/#-&),#(#,#4&+#(")+-#4#(!/-&'$<+&9=(8'("#O

%1',%&(4'%+',&(,#(G<<+&#4'(D2&$0$5&&( )1'-;<+:&'5)(
H+"&/#4#(I'!")4),'5)(-(J&'4%#%2(3#$<+)(-.!):)()%'O
,&4&( -!"#$%&'( )/$+.7#,'( )<( "'$!),'40( )"&':01B%'5)(
!&A(,&7&(-(/$#:%&'(%2)$)3.>(L.!")+.%.1,)69(%+#!)-#(
$)<+&,.(&($)+7&#$(!&'%&(0"4#!)-#*.(!&A(,#(<$05&'1(")O
+.%1&(")<(-+54A<'7("0,:/#%1&>(D2)$+.(4'%+',&(%2&$0$O
5&%+,&'( !:0"&#1B(-):;*( !&'3&'( <08'( 5$),)( $)<+&,,'=(
-&'40( +,#1)7.%2( &( "$+.1#%&;*( 7)5B%.%2( !*08.9(
)"&':B( &( ,&'69(-!"#$%&'(-( /$0<,.%2( !./0#%1#%2>(F#O
<#,&(%2)$+.(7&7)(3#$<+)(-.!):)()%',&),'1(")7)%.(
"$)@'!1),#4,'1()<%+0-#1B(1'<,#:(,&'<)3;$(&,@)$7#%1&(
+-&B+#,.%2( +( "$+'3&'5&'7( %2)$)3.>( I#+,#%+#( !&A(
$;-,&'8(7#*.(0<+&#*()"&':0,#(-'(-!"&'$#,&0(&(!"$#O
-)-#,&0()"&':&(,#<(%2)$.7>
G!+#%)-#,.( !:#4B( H H( ")+&)7( <)!/A",'5)(

-!"#$%&#(!")*'%+,'5)(-(5$0"&'(3#<#,'1(")<#,)(-(/#O
3'4&(e>(
 ( 5$0"&'( %2)$.%2( 4'%+),.%2( %2&$0$5&%+,&'( ,#1O

-&A%'1()!;3(0+.!:#*)(-!"#$%&'(,#(")+&)7&'( 6$'<,&)(
-.!):&7(]iP()!;3=(/1>(le=hm^>

 !";*%+.,,&:(+5)<,)6%&(-'-,A/$+,'1($%2$(D$),O
3#%2#(-( 3#<#,&#%2(-*#!,.%2(7&'6%&( !&A( ,#( 5$#,&%.(
-.7#5#,'1($+'/'4,)6%&(Q=fg>

PF GD QE

D2)$)3#(1#:)(!./0#%1#(:$.+.!)-#(7)8'(-.-)*#9(
$;8,'($'#:%1'()/)%+',&#(1#:($;-,&'8(-.-&'$#9(,&':)O
$+.!/,.(-"*.-(,#( $)<+&,A( &( )/)%+',&'( %2)$'5)( aPkd
bPc>(r)<.V:#%1&(04'5#1B(+-&B+:&('7)%1),#4,'(-($)O
<+&,#%2>( C)!/#-.( $)<+&,( -)3'%( %2)$'5)(7)5B(-.O
$#8#9(!&A(3$#:&'7(+#&,/'$'!)-#,&#=(#(,#-'/()<$+0%'O
,&'7=(403(/'8()<+,#%+#9(!&A(!'$<'%+,)6%&B=(7&*)6%&B=(
,&'!&',&'7(045&(-(%&'$"&',&0(abPc>(K#13#$<+&'1(")8BO
<#,B( $'#:%1B( 1'!/( -!"#$%&'( !")*'%+,'( abb=( bec>( F#O
<#,&#( I<+&!*#-#(F&+),&#( "):#+01B( +,#%+B%.(-"*.-(
1#:)6%&( +-&B+:;-( !")*'%+,.%2( ,#( +<$)-&'( %2)$'5)=(
4'%+',&'()$#+($):)-#,&'(+#$;-,)(-("$+'3&'50(%2)$;3(
"!.%2&%+,.%2=(1#:(&(!)7#/.%+,.%2(a+#R(bfc>( !"#$%&'(
!")*'%+,'(<)!/#$%+#,'(1'!/(%+*)-&':)-&(-(8.%&0(%)O
<+&',,.7(-(&,/'$#:%1&(+(&,,.7&(40<s7&>(I#")/$+'3)O
-#,&'(,#(,&'(-+$#!/#(-(!./0#%1#%2(/$0<,.%2(&(/)(-*#O
6,&'(-/'<.(<)!/$+'%(7)8,#(!:0/:&(1'5)(<+&#*#,&#>(W)O
<+&,#=(:$'-,&(&(+,#1)7&=(#(-&A%()!)3.(+(,#134&8!+'5)(
)/)%+',&#( %2)$'5)=( ")"$+'+( )V#$)-#,&'( -!"#$%&#=(
+-*#!+%+#( '7)%1),#4,'5)=( 7)5B( "$+'%&-<+&#*#9(
!:0/:)7( !/$'!0>(  !"#$%&'( 7)8'( %+A!/)( <'%.<)-#9(
)(8.%&0(403(67&'$%&(abgc>
 ( -&A:!+)6%&( <)/.%2%+#!( "$)-#<+),.%2( 3#<#N(

):$'64#1B%.%2(<)!/A",)69(-!"#$%&#(!")*'%+,'5)(-.O
:)$+.!/.-#,)( :-'!/&),#$&0!+'( ):$'64#1B%'( $)<+#1(
-!"#$%&#>(I#!/)!)-#,#(-("$'+',/)-#,'1("$#%.(H:#4#(
 !"#$%&#( H")*'%+,'5)( ")+-#4#( ,#( )!+#%)-#,&'(
)3&':/.-,'5)(+#:$'!0(-!"#$%&#(!")*'%+,'5)>( (3#O
<#,'1( 5$0"&'( +<'%.<)-#,#( -&A:!+)69( ]le=hm^( $'O
!"),<',/;-()/$+.7#*#(-!"#$%&'(,#(")+&)7&'(6$'<,&)(
-.!):&7>( F#<#,&( "#%1',%&( 3#$<+)( -.!):)( )%',&4&(
-!"#$%&'( )/$+.7#,'( )<( "$)@'!1),#4&!/;-( ]bkP( ":/(
+(eeQ(7)84&-.%2^=(:/;$+.(3.4&(<4#(,&%2(!/#*.7&(<#-O
%#7&(-!"#$%&#(&()"&':&>(C)<)3,'(-.,&:&(0+.!:#*#(#0O
/)$:#( H:#4&( !"#$%&#( H")*'%+,'5)( -6$;<( 3#<#,.%2(
"#%1',/;-(2)!"&/#4&+)-#,.%2(+(")-)<0(%2)$;3($)+O
$)!/)-.%2( 0:*#<0( 3&#*):$-&,:)-'5)( a+#R( Pic>(I34&O
8),'(-.,&:&(0+.!:#,)(/#:8'(-6$;<("#%1',/;-(4'%+)O
,.%2(-(J4&,&%'(`'7#/)4)5&&=(W'2#3&4&/#%1&(G$/)"'<&&(
3#<#,.%2("$+'+(I#$+.%:B(aPgc>( (3#<#,&#%2(r#*5)O
$+#/.(J$#!0!:&'1(-()%',&'($)<+&,()!;3(2)!"&/#4&+)-#O
,.%2(+(")-)<0(%2)$;3(,)-)/-)$)-.%2=("&'4A5,&#$:&(
+)!/#*.(3#$<+)(<)3$+'()%',&),'("$+'+($'!"),<',/;-(
-($)4#%2("&'4A5,#%.1,)O)"&':0N%+.%2(abc>
I( 3#<#N(M,,.( H0!*)-!:&'1(-.,&:#=( 8'( )!)3&!/.=(

%&'"*.( &( #:%'"/01B%.( !/)!0,':( 4'%+B%.%2( 1'!/(<4#("#O
%1',/;-( -#8,&'1!+.( ,&8( :-#4&V:#%1'( 7'<.%+,'( a+#R(



%& /567565%+89:;8<>%$9?7@8A5%B5CDE@FE<5

bhc>( L)4'54&-)6%&( "#%1',/#( /)( ,&'( /.4:)( <.!:)7@)$/(
,#/0$.(V+.%+,'1=(4'%+(/#:8'(!@'$.("!.%2&%+,'1>(C&'4AO
5,&#$:#=($'#4&+01B%(@0,:%1A(-!"#$%&#(-()3$A3&'(&,/'$O
#:%1&( +("#%1',/'7=( !/#1'( !&A(,)6,&:&'7(,&'( /.4:)(")O
7)%.(&,!/$07',/#4,'1=(#4'("$+'<'(-!+.!/:&7(")7)%.(
'7)%1),#4,'1(abldbkc>
==L.!")+.%.1,)69( %+#!)-#( $)<+&,.T( &( ==$)+7&#$(

!&'%&T(0:!+/#*/)-#*.( !&A(")-.8'1(-#$/)6%&( 6$'<,&%2(
])<")-&'<,&)R(bek( &(beP(+(eeQ(":/^>(F#<#,#(5$0"#(
%2)$.%2(-(-&A:!+)6%&( 3.*#( +<#,&#=( 8'( $)<+&,#( ")O
6-&A%#( &7( %+#!( %+A!/)( ]gg=gm^( &( +#-!+'( ]eb=lm^=(
5<.( /'5)(")/$+'301B>(D2)$+.(0/$+.7.-#4&(:),/#:/.(
+( 4&%+,.7( :$A5&'7( +,#1)7.%2( &( "$+.1#%&;*=( 7)54&(
0+.!:#9(")7)%(-(%+#!&'=( 5<.(,#13#$<+&'1( /'5)(")O
/$+'301B>( &B8'(!&A( /)(+#"'-,'(+(%2#$#:/'$'7(%2)O
$)3.=(40<+&)7(*#/-&'1(+7)3&4&+)-#9(!&A(<)(")7)%.(
1'<,)$#+)-'1(-(!./0#%1#%2(':!/$'7#4,.%2=(,&8(,&'69(
1B(-(!")!;3(%&B5*.>(I<#,&'7(J$+.!+/)@#(J#,&#!/'5)(
&( X$#,( K)$$&!=( 5*;-,B( !&*B( "$+'%&-<+&#*#1B%B( +1#O
-&!:0( ")5)$!+',&#( -!"#$%&#( !")*'%+,'5)( 1'!/( 1'5)(
7)3&4&+#%1#(!+'$):)($)+07&#,#(1#:)(-!+'4:&'5)($)O
<+#10( ")7)%( :&'$)-#,#( <)( %2)$.%2( aeQc>( W&%2#$<(
n#+#$0!( &( H0!#,( X)4:7#,( +#0-#8.4&=( 8'( ")+)!/#O
-#,&'( -( +-&B+:0( +( &,,B( )!)3B( 1'!/( $;-,)+,#%+,'(
+(0+.!:&-#,&'7(-!"#$%&#(+( /'1( $'4#%1&( a+#R(ePc>( ?#:(
"):#+01B(3#<#,&#(r&%2#*#(H:$+.":#(&(-!">=(")+&)7(
-!"#$%&#( !")*'%+,'5)( -( -.7&#$+'( 1#:)6%&)-.7(
,&'(3.*(&!/)/,&'(!:)$'4)-#,.(+(-&'4:)6%&B(!&'%&(!")O
*'%+,'1=(#4'(-&A:!+#(!&'9(!")*'%+,#(<)!/#$%+#*#(7)%O
,&'1!+'5)(-!"#$%&#( '7)%1),#4,'5)( aebc>( C&'$-)/,'(
s$;<*)( -!"#$%&#( ]$)<+&,#=( "$+.1#%&'4'=( +,#1)7&^( !B(
,&'-B/"4&-&'(,#1-#8,&'1!+B=(,#134&8!+B(%+*)-&':)-&(
&(%+A!/)(,&'+#-)<,B(")7)%B=(#4'(-(6-&'/4'(0+.!:#O
,.%2(-.,&:;-(,&'(-.%+'$"01B(")/',%1#*0=(+(1#:&'5)(
7)8'(:)$+.!/#9(%2)$.(%+*)-&':(aeec>(Y',(")/',%1#*(
")7)%.=(s$;<*)(-!"#$%&#(!")*'%+,'5)(/)(/#:8'(&,!/.O
/0%1'(d(!+"&/#4>(I'!";*(/'$#"'0/.%+,.(")"$+'+(!-)1B(
-&'<+A=( 8.%+4&-)69( &( +$)+07&',&'(7)8'( 0%+.9( "#O
%1',/#( !")!)3;-( $#<+',&#( !)3&'( &( !#7)<+&'4,)6%&(
-(%2)$)3&'(aefc>
K#1,&8!+B( "0,:/#%1A( ]bl( ":/^( 0+.!:#4&( %2)$+.(

+(5$0".(:),/$)4,'1(-(+#:$'!&'(-.<)4,)6%&(5*;-,'5)(
)"&':0,#(-(!"$#-)-#,&0()"&':&(,#<(%2)$.7=(%)(")O
+)!/#1'(-(6%&!*.7(+-&B+:0(+(-.<)4,)6%&B(<)( !#7)O
)"&':&=(-(/.7(3)-&'7(+#:$'!&'()/$+.7#4&(,#1-.8!+B(
"0,:/#%1A(]bkk(":/^>
L$05&7( -.+,#%+,&:&'7( )( ,#1,&8!+'1( "0,:/#%1&=(

):#+#*(!&A(")+&)7(&,@)$7#%1&("#%1',/#(,#(/'7#/(-*#O
!,'5)( +<$)-&#>(C#%1',%&( )<%+0-#4&( 3$#:&( &,@)$7#%1&(
+-&B+#,'(+(&%2(#:/0#4,.7(!/#,'7(+<$)-&#(]Pgf(":/^>(
C)<)3,'( @#:/.( )<,)/)-#*#( #0/)$:#( H:#4&(  !"#$%&#(
H")*'%+,'5)(aPg=(Ph=(Pic>(K#17,&'1!+.(0<+&#*(-!"#$O
(%&#( &,@)$7#%.1,'5)( -( 54)3#4,&'( )/$+.7.-#,.7(
-!"#$%&0()<,)/)-#*#(J$.!/.,#(J0$)-!:#(&(-!">(aegc(
"$)-#<+B%#(3#<#,&#(0(%2)$.%2(+(7&#8<8.%B(:)N%+.,(

<)4,.%2=()$#+(r#*5)$+#/#(J$#!0!:#(abc>( '<*05(H0!#,(
L&334'=(<)!/A",'(-!"#$%&'(!")*'%+,'=(-(/.7(-&'<+#(
)(!/#,&'(+<$)-&#=(-"*.-#(,#(-+$)!/(!#7))"&':&(aehc>(
C#%1',%&(<)6-&#<%+#1B%.(!:0/'%+,'1(:)70,&:#%1&(&,O
/'$"'$!),#4,'1(+(+'!")*'7(4'%+B%.7(!B(3#$<+&'1(+#<)O
-)4',&(+'(!")!)30(4'%+',&#=(7,&'1(!:*),,&(<)(!:#$5=(
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