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

N*CACNJ>( *( M?!:CACNJ>( !*A( B>A<*>:?C( B>DC;( !*( A>(
4C<4*94?@<L(E?AA>=CF>(G>AB>4*=*H
P=4C$=(P=4C$=F(I@(,@(
!89#) ;):*$'(#&]'*05*)!4*4(-L#) M0$945-'#.) A?) ^!b:!_2) !4("'#"'70) O*-&#.'4&()$*)!0$#.9"L#2)
F]4*-N#5(-'()+#"'(0#.)$*.)O*-&#.'4&(2)

 

RESUMEN 

(+7!+9:+7!6'$/-&?6/,'>'$+</7!,/<!0+<$/+-'&!,/!.+U&7!,/!<+!5&$>/I>'8$!7:-9/$!+!
%-+P17!,/!7/'7!6+$+$%'+</7!=!:$!7&$,/&!7:-9/$%/B!6:=!I-8Z'6&7!/$%-/!7'B!7'%:+,&7!
+!:$&7!c__!6/%-&7!+<!7:-!,/<!>+:>/!,/<!-N&!5+0-'/<B!+!:$+!+<%'%:,!/$%-/!`bd!=!``d!6!
7$6B!I-&I&->'&$+$,&!:$!>+:,+<!>&$F:$%&!,/!:$&7!bd!<'%-&7!I&-!7/9:$,&)!2:7!+9:+7!
6+$+$!+!:$+!%/6I/-+%:-+!/$%-/!]^?]c!}5B!>&$!:$+!>&$,:>%'P',+,!,/!\)]__?\)b__!
µ2X>6!=!:$+!>&6I&7'>'8$!6:=!7'6'<+-B!j:/!I/-6'%/$!>&$7',/-+-!+<!>&$F:$%&!>&6&!
:$+!I&<'7:-9/$>'+!,/!:$!+>:N@/-&!,/%-N%'>&!6'&>/$&B!N$%'6+6/$%/!-/<+>'&$+,&!>&$!
:$!7:7%-+%&!+->'<<&7&!,/<!%-N+7!/$!@+>'/7!v/:I/-)!

R<! +>:N@/-&!/7%L! >&$7%'%:',&!I&-!>&$9<&6/-+,&7!=!+-/$+7!,/<!S:-&<'/$7/! '$@/-'&-B!
>&$! @-/>:/$%/7! >+60'&7! <+%/-+</7! W+>'+! @+>'/7! +->'<<&?=/7N@/-+7! =! 6+-9&7+7B! 6+7!
@-/>:/$%/7! W+>'+! 6:-&)! 2/! %-+%+! ,/! :$! +>:N@/-&! ,/%-N%'>&! ,/! >+-L>%/-! <'0-/B!
<&>+<6/$%/! >&$@'$+,&! /$! <&7! 0&-,/7! 7/I%/$%-'&$+</7! 0+F&! <&7! $'P/</7! +->'<<&?
=/7N@/-&7!=!6+-9&7&7B!,/0',&!+!<&7!>+60'&7!<+%/-+</7!,/!@+>'/7)!

R7%L!>&$/>%+,&!<&>+<6/$%/!>&$!<+7!%/--+3+7!,/<!-N&!5+0-'/<B!+!%-+P17!,/!<&7!$'P/</7!
,/!9-+P+7!=!+-/$'7>+7!'$><:',&7!/$!<&7!6+%/-'+</7!+->'<<&7&7!=!6+-9&7&7B!,/!6&,&!
j:/! +<! I'/! ,/! <+7! %/--+3+7B! /! '$><:7&! /$! /<! +<:P'+<! -/>'/$%/B! +I+-/>/$! &%-&7!
6+$+$%'+</7!,/!7'6'<+-/7!>+-+>%/-N7%'>+7!=!>&6I&7'>'8$!j:/!<&7!,/<!0+<$/+-'&B!I/-&!
>&$!%/6I/-+%:-+7! <'9/-+6/$%/! '$@/-'&-/7B!j:/!>&$F:$%+6/$%/!%&%+<'3+$!:$!>+:,+<!
,/!:$&7!fd!<X7)!

(+!/</P+,+! %/6I/-+%:-+!,/! <+7!+9:+7!,/! <&7!6+$+$%'+</7!,/! <+!3&$+!I+-/>/!/7%+-!
<'9+,+! >&$! :$+! +$&6+<N+! 9/&%1-6'>+! -/<+>'&$+,+! >&$! <+! I/>:<'+-! >&$,:>%'P',+,!
%1-6'>+!,/<!S-N+7!v/:I/-B!j:/!>&$@&-6+!9-+$!I+-%/!,/<!7:7%-+%&!'6I/-6/+0</!=!/<!
<N6'%/!7/I%/$%-'&$+<!,/<!+>:N@/-&)!!
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4/7/! +! j:/! /<! +>:N@/-&! I-/7/$%+! :$+! >'/-%+! P:<$/-+0'<',+,! @-/$%/! +! <+!
>&$%+6'$+>'8$B! =! +! <+! /Z'7%/$>'+! ,/! +9-'>:<%:-+! ,/! 7/>+$&! /$! <+! 3&$+B! <+7! +9:+7!
6'$/-&6/,'>'$+</7!$&!I-/7/$%+$!$'$9g$!'$,'>'&!,/!>&$%+6'$+>'8$)!

91-1^#1_(%-18$`!K/&<&9N+n!M',-&9/&<&9N+n!4-&%/>>'8$)!

ABSTRACT 

Geology and Hydrogeology of Baños de La Concepción Spa. Villatoya (Albacete). 

SW/! 6'$/-+<?6/,'>+<! Y+%/-7! &@! %W/! .+U&7! ,/! <+! 5&$>/I>'8$! 2I+B! +-'7/! @-&6! 7'Z!
,'@@/-/$%!7I-'$97!+$,! @-&6!%W/!+-%/7'+$!Y/<<B!j:'%/!$/Z%! %&!/+>W!&%W/-B! <&>+%/,!+%!
c__!6!%&!%W/!7&:%W!&@!%W/!5+0-'/<!-'P/-!>W+$$/<!+%!+-&:$,!`bd!+$,!``d!6!7$6B!&@!
+<%'%:,/B!I-&P','$9!+!F&'$%!P&<:6/!&@!Y+%/-!&@!+0&:%!bd!<'%-/7!I/-!7/>&$,)!

SW/'-!Y+%/-7!+-'7/!%&!+!%/6I/-+%:-/!+6&$9!]^?]c!}5!Y'%W!+-&:$,!\)]__!+$,!\)b__!
µ2X>6!&@!>&$,:>%'P'%=)!*:/!%&!'%7!7'6'<+-!>&6I&7'%'&$B!Y/!>+$!>&$7',/-!%W/!7/%!+7!+!
I&<'7I-'$9! &@! +! ,/%-'%'>! 6'&>/$/! +j:'@/-B! '$%'6+%/<=! -/<+%/,! %&! +$! +-9'<<+>/&:7!
7:07%-+%/!&@!v/:I/-)!

SW/!+j:'@/-!'7!>&$7%'%:%/,!0=!>&$9<&6/-+%/7!+$,!7+$,7!&@!%W/!<&Y/-!S:-&<'+$B!Y'%W!
@-/j:/$%! <+%/-+<! >W+$9/7! %&! ><+=! Y'%W! 9=I7:6! +$,! 6+-<7%&$/B! 6&-/! @-/j:/$%<=!
%&Y+-,7!%W/!0&%%&6)!

A/! +-/! ,/+<'$9!Y'%W! +! @-//! >W+-+>%/-! ,/%-'%:7! +j:'@/-B! YW'>W! '7! <&>+<<=! >&$@'$/,!
:$,/-!><+=!Y'%W!9=I7:6!+$,!6+-<7%&$/!</P/<7B!,:/!%&!<+%/-+<!>W+$9/7!&@!<'%W&@+>'/7)!

SW/! +j:'@/-! '7! >&$$/>%/,! <&>+<<=! Y'%W! 5+0-'/<! -'P/-! %/--+>/7! 0=! %W/! 9-+P/<7! +$,!
7+$,7%&$/7!</P/<!'$><:,/,!'$!%W/!><+=!+$,!6+-<7%&$/!6+%/-'+<7B!9'P'$9!-'7/!%&!&%W/-!
7I-'$97!Y'%W!7'6'<+-!>W+-+>%/-'7%'>7!+$,!>&6I&7'%'&$!+7!%W/!&$/7!@-&6!%W/!7I+B!0:%!
Y'%W! 7<'9W%<=! <&Y/-! %/6I/-+%:-/7B! YW'>W! +<<! %&9/%W/-! +,,! :I! +-&:$,! fd! <X7! &@!
Y+%/-!P&<:6/)!

SW/! W'9W! %/6I/-+%:-/! &@! %W/! 7I-'$9!Y+%/-! '$! %W'7! +-/+! 7//67! %&! 0/! -/<+%/,! %&! +!
9/&%W/-6+<!+$&6+<=B!-/<+%/,!%&!+!I/>:<'+-!%W/-6+<!>&$,:>%'P'%=!&@!%W/!v/:I/-!%W+%!
>&$@&-67!+!9-/+%!I+-%!&@!%W/!'6I/-6/+0</!7:07%-+%/!+$,!%W/!$&-%W/-$!<'6'%!&@!%W/!
+j:'@/-)!

#<%W&:9W!%W/!+j:'@/-!I-/7/$%7!>/-%+'$!P:<$/-+0'<'%=!%&!>&$%+6'$+%'&$B!+$,!%W/-/!'7!
+9-'>:<%:-/!+>%'P'%=!+-&:$,!%W/!+-/+B! %W/!6'$/-+<!6/,'>'$+<!Y+%/-!,&!$&%!I-/7/$%!
+$=!%-+>/!&@!>&$%+6'$+%'&$)!
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a$)b'#+_`!K/&<&9=n!M=,-&9/&<&9=n!4-&%/>%'&$)!

OL(N*CACNJ>(

OLOL(4>:>4=*:J;=?4>;(N*<*:>A*;(

R<! 0+<$/+-'&! /7%L! 7'%:+,&! /$! /<! /Z%-/6&! $&-&>>',/$%+<! ,/! <+! I-&P'$>'+! ,/!
#<0+>/%/B! /$! <+! 6+-9/$! ,/-/>W+! ,/<! -N&! 5+0-'/<B! ,&$,/! +@<&-+$! 7/,'6/$%&7!
>&$%'$/$%+</7! %/->'+-'&7! ,/! <+! >:/$>+! ,/<! 6/$>'&$+,&! -N&n! /7%&7! 6+%/-'+</7! 7/!
/$>:/$%-+$! 7/I+-+,&7! 6/-','&$+<6/$%/! ,/! <&7! ,/! <+! >:/$>+! ,/<! Dg>+-! I&-! :$+!
0+$,+!,/!<&7!+@<&-+6'/$%&7!%-'L7'>&7!,/!,'-/>>'8$!R7%/?J/7%/!hH'9:-+!\i)!

OL[L(A?=C*;=:>=?N:>QJ>(

(&7! 6+%/-'+</7! 6L7! +$%'9:&7! ,/! <+! 3&$+! >&--/7I&$,/$! +! <&7! -/<'/P/7!
6&$%+U&7&7! ,/<! #<%&! ,/! <+! ;:/<+B! =! j:/! 7/! /Z%'/$,/$! @&-6+$,&! :$+! 0+$,+! ,/!
,'-/>>'8$!R2R?J[JB!,/7,/!/<!7:-!,/!5+7+7!Q0LU/3B!W+7%+! <+!2'/--+!,/! <+!;&-%/-'<<+B!
7'%:+,+! /$! <+! 6+-9/$! '3j:'/-,+! ,/<! -N&! 5+0-'/<)! 2/! %-+%+! ,/! 6+%/-'+</7! %-'L7'>&7!
/7%-+%'9-L@'>+6/$%/! >&$7%'%:',&7! ,/! 6:-&! +! %/>W&! I&-! >+<'3+7! =! ,&<&6N+7! ,/! <+!
@+>'/7! ;:7>W/<y+<yB! >&$! I&%/$>'+7! ,/! ^_?\]_! 6B! =! I&-! +->'<<+7! -&F+7B! =/7&7! =!
+-/$'7>+7!,/! <+! @+>'/7!v/:I/-!h>&$!6L7!,/!f__!6!,/!/7I/7&-i)!R$!7:!>&$F:$%&! <&7!
6+%/-'+</7! +->'<<&7&7! 7/! /$>:/$%-+$! >&$7',/-+0</6/$%/! -/I</9+,&7B! /! '$><:=/$!
9-+$,/7!0<&j:/7!>+<>L-/&7!/--L%'>&7!,/<!;:7>W/<y+<y!,/7I/-,'9+,&7!/$!7:!6+7+)!

(&7! ,/I87'%&7! %/->'+-'&7! ,/! <+! >:/$>+B! /7%L$! >&$7%'%:',&7! I&-! 6+%/-'+</7!
$/89/$&7!6'&?I<'&>/$&7!j:/!@&7'<'3+$!<&7!+>>',/$%+,&7!-/<'/P/7!6/7&3&'>&7)!

(&7! 6+%/-'+</7! 6'&>/$&7! 7&$! @:$,+6/$%+<6/$%/! ,/%-N%'>&7B! +:$j:/!
+I+-/>/$!'$><:',&7!6+%/-'+</7!>+-0&$+%+,&7!,/!&-'9/$!<+9:$+-n!I-/7/$%+$,&!/$%-/!
/<<&7! $:6/-&7&7! >+60'&7! ,/! @+>'/7)! 4:/,/$! ,'7%'$9:'-7/! %-/7! %-+6&7! /$! >+60'&!
<+%/-+<!,/!@+>'/7B!j:/!I&,-N+$!+!o9-&7&!6&,&p!>&--/7I&$,/-!,/!6:-&!+!%/>W&"!

- S-+6&! '$@/-'&-"! >&$7%'%:',&! I&-! +->'<<+7! =/7N@/-+7B! 6+-9+7! =! $'P/</7! ,/!
+-/$'7>+7!,/<!S:-&<'/$7/!'$@/-'&-B!j:/!,/7>+$7+$!,'-/>%+6/$%/!7&0-/! <&7!
6+%/-'+</7! %-'L7'>&7)! M+>'+! <+! 0+7/B! <&>+<6/$%/! =! +@<&-+$,&!
/Z><:7'P+6/$%/!/$! <+!6+-9/$! '3j:'/-,+!,/<!-N&!5+0-'/<B!+I+-/>/$!>+<'3+7!
>&$! $'P/</7! 6+-9&7&7! >&$! I&%/$>'+7! ,/! W+7%+! e_! 6/%-&7)! R<! /7I/7&-!
>&$F:$%&!,/!/7%/!%-+6&!/7!,/<!&-,/$!,/!]__?b__!6)!

- S-+6&! '$%/-6/,'&"! >&$7%'%:',&! I&-! +-/$'7>+7! =! >&$9<&6/-+,&7! >&$!
'$%/->+<+>'&$/7!,/!>+<'3+7!=!6+-9+7!,/!/,+,!S:-&<'/$7/!6/,'&)!2:!/7I/7&-!
/7!6:=!P+-'+0</B!I:,'/$,&!+<>+$3+-!<&7!]]_!6)!
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- S-+6&! 7:I/-'&-"! @&-6+,&! I&-! >+<'3+7B! 6+-9&>+<'3+7! =! 6+-9+7B! ,/<!
S:-&<'/$7/!7:I/-'&-)!2:!/7I/7&-!/7!,/<!&-,/$!,/!f_!6)!

!

!

! 2&0-/!/7%&7!6+%/-'+</7!=!&>:I+$,&!9-+$!I+-%/!,/! <+!I<+$'>'/!6+$>W/9+B! 7/!
/Z%'/$,/! /<! >&$F:$%&! <'%&<89'>&! I<'&>/$&B! ,/! W+7%+! b_?bd!6! ,/! /7I/7&-B! j:/! /7%+!
>&$@&-6+,&! I&-! 6+%/-'+</7! ,/%-N%'>&7! 6:=! ,'P/-7&7"! +-/$'7>+7B! +-/$+7! =!
>&$9<&6/-+,&7B!>&$!+<9:$&7!$'P/</7!,/!>+<'3+7!=!6+-9&>+<'3+7!'$%/->+<+,&7)!

HQKlC#!\)!;#4#!KRJ(|KQ5J)!

!
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(&7!6+%/-'+</7! >:+%/-$+-'&7! +@<&-+$! +<! $&-%/! ,/<! .+<$/+-'&B! >&$7%'%:=/$,&!
<&7! ,/I87'%&7! +<:P'+</7! +>%:+</7! =! %/--+3+7! ,/<! -N&! 5+0-'/<B! @&-6+,&7! I&-! 9-+P+7B!
+-/$+7!=!<'6&7)!M+>'+!/<!/7%/B!/$!/<!>&$%+>%&!>&$!<&7!6+%/-'+</7!%-'L7'>&7B!+I+-/>/$!
+<9:$&7!+@<&-+6'/$%&7!,/!>+<'3+7!&j:/-&7+7!=!%-+P/-%N$'>+7)!

OLSL(=*4=@<?4>(

(&7! 6+%/-'+</7! $/89/$&7! =! >:+%/-$+-'&7! 7/! /$>:/$%-+$! /$! ,'7I&7'>'8$!
7:0W&-'3&$%+<! 7'$! +I/$+7! +@/>>'8$! %/>%8$'>+B! 7&0-/! /<! 7:7%-+%&! 6/7&3&'>&B!
@:$,+6/$%+<6/$%/!%-'L7'>&B!j:/!+@<&-+!/$!<+!3&$+!&-'/$%+<n!+:$j:/!I+-/>/!'$%:'-7/!
:$!I/j:/U&!0+7>:<+6'/$%&!W+>'+!/<!&/7%/)!

(&7!6+%/-'+</7!6/7&3&'>&7!7/!/$>:/$%-+$!+@/>%+,&7!I&-!<+!%/>%8$'>+!+<I'$+B!
>&$! ,'-/>>'&$/7! /7%-:>%:-+</7! R7%/?J/7%/! =! [&-&/7%/?2:-/7%/)! (&7! +@<&-+6'/$%&7!
+->'<<&?=/7N@/-&7! ,/<! v/:I/-B! '$><:=/$! 9-+$,/7! 0<&j:/7! >+-0&$+%+,&7! ,/<!
;:7>W/<y+<y!j:/!7/!/$>:/$%-+$!,'7I/-7&7!,/!@&-6+!>+8%'>+!/$!<+!6+7+!+->'<<&7+B!+<!
I+-/>/-!>&6&!>&$7/>:/$>'+!,/!7:!,/7I/9:/!+!@+P&-!,/<!%-+6&!+->'<<&7&!'$%/-6/,'&!
,/<!;:7>W/<y+<y)!

[L(M?!:CN*CACNJ>(

(+! 3&$+! ,/! /7%:,'&! 7/! <&>+<'3+! /$! /<! /Z%-/6&! $&-&-'/$%+<! ,/! <+! l$',+,!
M',-&9/&<89'>+!_^)]c! o;+$>W+!J-'/$%+<pB! '$><:',+!/$! <+!6+7+!,/!+9:+!,/@'$',+!,/!
+>:/-,&!>&$!<+!*'-/>%'P+!;+->&!,/<!#9:+!>&6&!M&>/7!,/<!5+0-'/<!h_^)]^i)!

(+7!+9:+7!,/><+-+,+7!6'$/-&?6/,'>'$+</7!7:-9/$!+!%-+P17!,/!f!6+$+$%'+</7!
=!:$!7&$,/&!7:-9/$%/B!6:=!I-8Z'6&7!/$%-/!7'B! 7'%:+,&7!+!:$&7!c__!6/%-&7!+<! 7:-!
,/<!>+:>/!,/<!-N&!5+0-'/<!hH'9:-+!]i")!

R7%&7! 6+$+$%'+</7! 7:-9/$! +! :$+! +<%'%:,! /$%-/! `bd! =! ``d! 6! 7$6B!
I-&I&->'&$+$,&! :$! >+:,+<! >&$F:$%&! ,/! :$&7! bd! <'%-&7! I&-! 7/9:$,&)! 2:7! +9:+7!
7:-9/$! +! :$+! %/6I/-+%:-+! ,/! /$%-/! ]^?]c! }5B! >&$! :$+! >&$,:>%'P',+,! ,/! \)]d_! =!
\)b__!µ2X>6B!I-/7/$%+$,&!:$+!>&6I&7'>'8$!6:=!7'6'<+-B!j:/!I/-6'%/$!>&$7',/-+-!
+<!>&$F:$%&!>&6&!:$+!I&<'7:-9/$>'+!,/!:$!6'76&!+>:N@/-&)!

!

!
!

!

!

!

!
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S#.(#!\)!;#[#[SQ#(R2!;Q[RCJ?;R*Q5Q[#(R2!*R(!.#([R#CQJ)!

!

S&,&7! /<<&7! 7/! <&>+<'3+$! 7&0-/! 6+%/-'+</7! ,/<! %-+6&! '$@/-'&-! 6'&>/$&B!
+:$j:/!/<!7&$,/&!7:-9/$%/!,/!`b!6/%-&7!,/!I-&@:$,',+,!>+I%+!7:7!+9:+7!,/<!%-+6&!
'$%/-6/,'&!>&$9<&6/-L%'>&B! <&!j:/!I&$/!/$!/P',/$>'+! <+!P+-'+0'<',+,!,/! <+7! @+>'/7!

/Z'7%/$%/7!/$!/<!S:-&<'/$7/)!

!

^f( ,%$%$GC%/( ^%G5#%/"*%( 0=G%(."/(%M5%(
g1(4$1@h(

0%5.%/(
g/i4h(

0=$.53GCRC.%.(
gµ)i31h(

B"16"#%G5#%(
gf0h(

=) ?#4)69*N#4) :#0#05'#.) YYZ) G2>) =2>\G) >T2G)
>) ?#4)K(&]#4) :#0#05'#.) YYZ) Y2G) =2>ZX) >T2T)
G) ?#)O*--#d#) :#0#05'#.) YYZ) X2>) =2>HZ) >T2[)
Y) ?#)@PJ.#0#$#) :#0#05'#.) YYZ) G2Y) =2>TG) >T2Y)
[) A(0$*() A(0$*() YY[) )=Z2Z) =2>[Z) >T2=)
\) @.)K#--#0"() :#0#05'#.) YG[) G2T) =2>HG) >T2=)

HQKlC#!])!;#[#[SQ#(R2!;Q[RCJ?;R*Q5Q[#(R2)!

!
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#!,'7%+$>'+7! >&6I-/$,',+7! /$%-/! \)d__! =! b)___!6/%-&7! +<! $&-%/! =! $&-/7%/!
,/<!0+<$/+-'&B!/$! <+!6+-9/$! '3j:'/-,+!,/<!-N&!5+0-'/<!=!/$! <+7!I-&Z'6',+,/7!,/!7:!
>+:>/B! /Z'7%/$! &%-&7! >'$>&! 6+$+$%'+</7! ,/! 7'6'<+-/7! >+-+>%/-N7%'>+7! hH'9:-+! bin!
%&,&7!/<<&7!+7&>'+,&7!+!<&7!6+%/-'+</7!+<:P'+</7!,/<!-N&!5+0-'/<!=!j:/!7:-9/$!+!:$+!
>&%+!]_?b_!6/%-&7!'$@/-'&-)!
S#.(#!])!;#[#[SQ#(R2!2Q;Q(#CR2!*R!(#!wJ[#)!

<n( !$,'f",1%"o,( 4'&1(+$-(
1301(

f(_L,LfL(

410+1-(
G-l_H(

4',+0%&"8"+1+(
Gµ;l%fH(

=$fi$#1&0#1(
Gn4H(

e! (&7!JF&7! bc_! b_! \)]e`! ]e!
^! (+7!.+<7'<<+7! `__! d! \)]\b! ]e!
c! #0+7%/>'6'/$%&! ,/!

5'<+$>&!
`]_! ]_! \)]_^! ]f!

\_! #0-/P+,/-&!,/!5'<+$>&! `__! \_! \)]\_! ]f!
\\! (+P+,/-&! +$%'9:&! ,/!

5'<+$>&!
`__! ]! \)]_f! ]d!

!

R<!6+$+$%'+<!,/!(&7!JF&7B!>&$!:$!>+:,+<!/7%'6+,&!,/!b_!<X7B!7/!<&>+<'3+!/$!/<!
/Z%-/6&! 6/-','&$+<! ,/! <+! <<+$:-+! +<:P'+<! ,/<! -N&! 5+0-'/<B! I-/7/$%+! :$+!
>&$,:>%'P',+,!7'6'<+-!+!<+!,/!<&7!6+$+$%'+</7!6'$/-&6/,'>'$+</7!h\)]e`!µ2X>6iB!=!
:$+!%/6I/-+%:-+!<'9/-+6/$%/!'$@/-'&-!h]e!}5i)!#!:$&7!\)f__!6/%-&7!W+>'+!/<!/7%/B!+<!
I'/!,/!:$+!%/--+3+!,/<!-N&!5+0-'/<B!7/!<&>+<'3+!/<!6+$+$%'+<!,/!(+7!.+<7'<<+7B!>&$!:$!
>+:,+<! ,/! d! <X7B! j:/! 7:-9/! +! <+! 6'76+! %/6I/-+%:-+B! I/-&! >&$! :$+! <'9/-+! 6/$&-!
>&$,:>%'P',+,!h\)]\b!µ2X>6i)!

HQKlC#!b)!;#[#[SQ#(R2!2Q;Q(#CR2!*R!(#!wJ[#)!
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R$! /<! /$%&-$&! ,/! <+! I/,+$N+! ,/! 5'<+$>&B! -/<+>'&$+,&7! >&$! <+7! %/--+3+7!
+<:P'+</7B!7/!<&>+<'3+$!<&7!%-/7!6+$+$%'+</7!-/7%+$%/7"!/<!,/!+0+7%/>'6'/$%&!+!5'<+$>&!
j:/!I-/7/$%+!:$!>+:,+<!,/!:$&7!]_!<X7B!/<!#0-/P+,/-&!,/!5'<+$>&B!>&$!:$!>+:,+<!,/!
\_! <X7n! =! +<9&! 6L7! +</F+,&B! I/9+,&! +<! 0&-,/! ,/! <+! <<+$:-+! +<:P'+<B! 7/! <&>+<'3+! /<!
+$%'9:&!(+P+,/-&!,/!5'<+$>&! >&$!:$! >+:,+<! ,/! ]! <X7)! R7%&7!6+$+$%'+</7! 7:-9/$! +!
%/6I/-+%:-+7! <'9/-+6/$%/! '$@/-'&-/7B! /$%-/! ]d! =! ]f! }5B! >&$! >&$,:>%'P',+,/7! ,/<!
&-,/$!,/!\)]__!µ2X>6)!

2/9g$! <&7! +$L<'7'7! I-+>%'>+,&7! I+-+! <+! /<+0&-+>'8$! ,/<! I/-N6/%-&! ,/!
I-&%/>>'8$!,/!<&7!6+$+$%'+</7!6'$/-&6/,'>'$+</7B!%&,&7!<&7!6+$+$%'+</7!-/<+%+,&7!
6+$%'/$/$!',1$%'>+!>&6I&7'>'8$!hS+0<+!biB!j:/!,'@'/-/!$&%+0</6/$%/!,/!<+7!+9:+7!
,/!&%-&7!I:$%&7!,/!<+!3&$+B!-/I-/7/$%+,+7!I&-!/<!7&$,/&!,/!<+!9-+P/-+)!
S#.(#!b)!5J;4J2Q5Q|[!*R!(J2!;#[#[SQ#(R2!*R!(#!wJ[#)!

<'f^#$( O(
A1_(

40$81_(

S(
A1(

=$##1t1(

W(
A1(

*7i-1,1+1(

Y(
A1_(

B1-_"--1_(

Z(
>^&'L4"-1,%'(

A1(
N#18$#1(

5&$,)! \)]fb! \)]e_! \)]^b! \)]\b! \)]_^! \)ede!
S/6I! ]^)b! ]^)d! ]^)`! ]e! ]f! \^!
S*2! c_f! c__! ^db! ^cf! c_f! \dd]!
5<?! \d_! \`_! \]b! \`_! \`]! \df!

5JbM?! ]ce! ]c_! b_d! b_\! b_f! \]`!
2J`u! \ce! \cf! \f^! \^d! \cb! ^e_!
[JbM?! \f! \d! \^! \e! \c! \!
[+a! e\! f^! dc! e\! ff! ee!
5+aa! \]^! \b]! \]d! \]c! \]`! \cd!

;9aa! bc! `^! `e! `d! `c! \\c!

k:$3l*A!

2/! %-+%+! ,/! +9:+7! ,/! /</P+,+!
6'$/-+<'3+>'8$B!>&$!:$+!>&6I&7'>'8$!,/7,/!/<!
I:$%&! ,/! P'7%+! +$'8$'>&! 6:=! /j:'<'0-+,+B!
0'>+-0&$+%+,+B! ><&-:-+,+B! 7:<@+%+,+)! */7,/! /<!
I:$%&! ,/! P'7%+! >+%'8$'>&! 7&$! >L<>'>+7B! I/-&!
I-/7/$%+$!:$!+I-/>'+0</!>&$%/$',&!/$!7&,'&!=!
6+9$/7'&B! %+<! =! >&6&! I:/,/! &07/-P+-7/! /$! /<!
,'+9-+6+!,/!4'I/-!hH'9:-+!`i)!2:!>&6I&7'>'8$!
/7! 6:=! ,'@/-/$%/! +<! ,/! &%-+7! +9:+7!
7:0%/--L$/+7!,/! <+! 3&$+B! >&6&! <+7!,/<! 7&$,/&!
,/!<+!9-+P/-+B!j:/!>+-/>/$!,/<!>+-L>%/-!%/-6+<!
=! 7&$! ,/! 6+=&-! 6'$/-+<'3+>'8$! =! @+>'/7!
7:<@+%+,+!>L<>'>&!6+9$17'>+)!

!

HQKlC#!`)!*Q#KC#;#!*R!4Q4RC)!
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S+$%&! /<! >+:,+<! >&6&! <+! %/6I/-+%:-+! 7:-9/$>'+! ,/! <&7! 6+$+$%'+</7!
6'$/-&6/,'>'$+</7! 7/!6+$%'/$/! >&$7%+$%/!+! <&! <+-9&!,/<! %'/6I&)! 2:! >&6I&7'>'8$B!
>&$%-&<+,+!I/-'8,'>+6/$%/!,/7,/!]__bB!+I/$+7!7:@-/!P+-'+>'&$/7!7'9$'@'>+%'P+7B!%+<!
=!>&6&!7/!I:/,/!>&6I-&0+-!H'9:-+!dB!-/7:6',+!/$!<+!S+0<+!`)!
S#.(#!`)!5J;4J2Q5Q|[!r!*R2EQ#5Q|[!*R!(J2!;#[#[SQ#(R2!;Q[RCJ;R*Q5Q[#(R2)!

91#sf$&#'( 217( 2",( 2$+"1( !$_8"1%"o,(=5i"%1(
5&$,:>%'P',+,!+!]_}5!hµ2X>6i! \]bd! \_ce! \\`c)fc! _)_b!
SG!h}!5i! ]c! ]c! ]c)__! _)__!
5<&-:-&7!h69X<i! \`d! \]d! \be)^]! _)_`!
2:<@+%&7!h69X<i! ]`e! \c^! ]]^)\^! _)_e!
.'>+-0&$+%&7!h69X<i! b\b! ]`c! ]^f)b_! _)_f!
2&,'&!h69X<i! ec! `^! e])fb! _)\\!
;+9$/7'&!h69X<i! d]! bb! `\)bb! _)\b!
5+<>'&!h69X<i! \`b! \\d! \]c)]^! _)_e!
4&%+7'&!
h69X<i! `! b! b)\_! _)\\!

!

!

4&,/6&7! >&$><:'-! j:/! /Z'7%/! :$+! >&$7%+$>'+! /$! <+! >&6I&7'>'8$B! >+:,+<! =!
%/6I/-+%:-+! ,/! <+7! +9:+7! 6'$/-&6/,'>'$+</7B! j:/! ,/0/$! 9:+-,+-! :$! /j:'<'0-'&!
j:N6'>&! /</P+,&! >&$! <&7! 6+%/-'+</7! >&$! <&7! j:/! W+$! /7%+,&! /$! >&$%+>%&B! >&$!
,'7&<:>'8$!6'$/-+<!,/!W+<'%+B!,&<&6'%+!=!+$W',-'%+n!6'$/-+</7!j:/!/7%L$!I-/7/$%/7!
%+$%&!/$!/<!%-N+7!y/:I/-B!>&6&!/$!/<!%-+6&!'$@/-'&-!,/<!;'&>/$&)!

(+! %/6I/-+%:-+! ,/! 7:-9/$>'+! 9/$/-+<'3+,+! /$! %&,&7! <&7! 6+$+$%'+</7!
-/@/-',&7B! /$%-/! ]d! =! ]^! }5B! 7/! 7'%g+! 6:=! I&-! /$>'6+! ,/! <+! %/6I/-+%:-+! 6/,'+!
+60'/$%+<B! I/-&! $&! I+-/>/! ,/0/-7/! +! :$+! >'->:<+>'8$! 7:0%/--L$/+! I-&@:$,+B! 7'$&!

HQKlC#!d)!REJ(l5Q|[!5J;4J2Q5QJ[#(!*R!(#2!#Kl#2!;Q[RCJ;R*Q5Q[#(R2)!

!
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6L7!0'/$!+! <+!/Z'7%/$>'+!,/!:$+!+$&6+<N+!9/&%1-6'>+!-/9'&$+<B! -/<+>'&$+,+!>&$! <+!
I/>:<'+-! >&$,:>%'P',+,! %1-6'>+! ,/<! S-N+7! v/:I/-B! j:/! >&$@&-6+! 9-+$! I+-%/! ,/<!
7:7%-+%&!'6I/-6/+0</!=!/<!<'6'%/!7/I%/$%-'&$+<!,/<!+>:N@/-&)!

(+7! %/6I/-+%:-+7! 6L7! /</P+,+7! >&--/7I&$,/$! +! <+7! ,/! <&7! 6+$+$%'+</7!
6'$/-&6/,'>'$+</7! ,/<! 0+<$/+-'&B! j:/! 7:-9/$! /$! 6+%/-'+</7! 6'&>/$&7B! 6'/$%-+7!
j:/!<+7!6+7!0+F+7!>&--/7I&$,/$!+!<+7!,/!<&7!6+$+$%'+</7!+7&>'+,&7!+!<+7!%/--+3+7!=!
+<:P'+<!,/<! -N&!5+0-'/<B!I&-! <&!j:/!7/! '$%:=/!j:/! <+!I1-,',+!,/! %/6I/-+%:-+!,/! <+7!
+9:+7!,/! /7%&7!g<%'6&7!6+$+$%'+</7! 7/!I-&,:>/!I&-! >'->:<+>'8$!/$! <&7!6+%/-'+</7!
>:+%/-$+-'&7B!+$%/7!,/!7:!/6/-9/$>'+)!

[LOL(>4KJQ*:C(

5&6&! 7/! -/I-/7/$%+! /$! /<! 6+I+! W',-&9/&<89'>&! hH'9:-+! fiB! /<! +>:N@/-&!
>+I%+,&! I&-! <&7! 6+$+$%'+</7! ,/<! .+<$/+-'&! ,/! .+U&7! ,/! <+! 5&$>/I>'8$B! /7%L!
>&$7%'%:',&!I&-!<&7!6+%/-'+</7!6'&>/$&7!I/-6/+0</7B!@:$,+6/$%+<6/$%/!+-/$'7>+7!
=!>&$9<&6/-+,&7!%&-%&$'/$7/7B!,/I&7'%+,&7!+<!$&-%/!,/!<+!+<'$/+>'8$!%-'L7'>+!5+7+7!
,/! E/7?#<0&-/+?5+7+7! Q0LU/3! 7&0-/! <&7! I-&I'&7! +@<&-+6'/$%&7! %-'L7'>&7B! >:=&7!
6+%/-'+</7! +->'<<&7&7! >&$7%'%:=/$! 7:!$'P/<! '6I/-6/+0</!0+7+<! =! <'6'%/7! &-'/$%+<! =!
6/-','&$+<)!

2/! %-+%+! 0L7'>+6/$%/! ,/! :$! +>:N@/-&! <'0-/! I/-6/+0</! I&-! I&-&7',+,! =!
>&$7%'%:',&! I&-! :$! I&%/$%/! %-+6&! ,/! +-/$'7>+7! =! >&$9<&6/-+,&7! 6'&>/$&7! j:/!
I:/,/!+<>+$3+-!I&%/$>'+7!7:I/-'&-/7!+!<&7!]d_!6)!

(&>+<6/$%/! /<! +>:N@/-&! ,/0/! /$9<&0+-! +,/6L7! <+7! 6+7+7! >+-0&$+%+,+7!
%-'L7'>+7! ,/<! ;:7>W/<y+<y! j:/! 7/! /$>:/$%-/$! /$! >&$%+>%&! >&$! <&7! $'P/</7!
I/-6/+0</7!6'&>/$&7)!

R<!<N6'%/!7/I%/$%-'&$+<!,/<!+>:N@/-&!/7%L!>&$7%'%:',&!I&-!<+7!I-&I'+7!+->'<<+7!
=/7N@/-+7!=!6+-9+7!,/<!S:-&<'/$7/!'$@/-'&-)!R7%/!<N6'%/!$&!/7!$/%&!,/0',&!+<!>+60'&!
<+%/-+<! ,/! @+>'/7! /Z'7%/$%/! /$%-/! +60+7! @&-6+>'&$/7B! =! +! <+! /Z'7%/$>'+! ,/! $'P/</7!
+-/$&7&7! I/-6/+0</7! '$%/->+<+,&7! /$! <+7! +->'<<+7! =/7N@/-+7B! <&! j:/! I/-6'%/! j:/!
/Z'7%+$!$'P/</7!>&$@'$+,&7!=!:$+!>&6:$'>+>'8$B!+<!6/$&7! <&>+<B!>&$! <+7! %/--+3+7!=!
+<:P'+<!+>%:+<!,/!<+!6+-9/$!,/-/>W+!,/<!-N&!5+0-'/<B!,&$,/!7/!<&>+<'3+$!/<!6+$+$%'+<!
,/!(&7!JF&7!=!<&7!,/!<+!I/,+$N+!,/!5'<+$>&)!!

M+>'+! /<! 7:-! =! 7:-&/7%/B! /<! +>:N@/-&! 7/! P/! -/>:0'/-%&! I&-! 6+-9&>+<'3+7! =!
6+-9+7!6'&>/$+7)!
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!

[L[9&9?*cC2*=:J>(F(9>:P2*=:C;(M?!:PKA?4C;&

(&7!g$'>&7!,+%&7!I'/3&61%-'>&7!,'7I&$'0</7!7&$!<+7!>&%+7!,/!7:-9/$>'+!,/!<&7!
6+$+$%'+</7"!/$%-/!`b_?``_!6!/$!/<!7/>%&-!,/<!.+<$/+-'&B!bc_!6!/$!/<!6+$+$%'+<!,/!
(&7!JF&7!=B!/$%-/!`__!=!`]_!/$!/<!7/>%&-!,/!5'<+$>&)!

(+! g$'>+! '$@&-6+>'8$! 7&0-/! <&7! I+-L6/%-&7! W',-L:<'>&7! ,/<! +>:N@/-&B!
I-&P'/$/! ,/<! /$7+=&! ,/! 0&60/&! -/+<'3+,&! /$! /<! 7&$,/&! 7:-9/$%/! ,/!.+U&7! ,/! <+!
5&$>/I>'8$B!/$!/<!j:/!7/!&0%:P&!:$+!%-+$76'7'P',+,!,/!`d!6]X,N+)!

[LSL&QK<4?C<>2?*<=C(M?!:PKA?4CL(B>A><4*&

(+! 7:I/-@'>'/! ,/! <&7! +@<&-+6'/$%&7! ,/%-N%'>&7! I/-6/+0</7! ,/<! +>:N@/-&!
6'&>/$&B!/7!,/!:$&7!\\!y6]B!j:/!7/!/Z%'/$,/$!@:$,+6/$%+<6/$%/!+<!7:-!=!7:-&/7%/!
,/<! %1-6'$&! 6:$'>'I+<! ,/! E'<<+%&=+B! =! /$! /<! /Z%-/6&! 7/I%/$%-'&$+<! ,/<! %1-6'$&!

HQKlC#!f)!;#4#!MQ*CJKRJ(|KQ5J)!

!
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6:$'>'I+<! ,/! #<0&-/+B! 6:$'>'I'&7! +60&7! ,/! <+! I-&P'$>'+! ,/! #<0+>/%/)! R7%&7!
6+%/-'+</7!7/!,/0/$!I-&<&$9+-!W+>'+!/<!7:-&/7%/!0+F&!<&7!6+%/-'+</7!>+-0&$+%+,&7!
6'&>/$&7!=!,/%-N%'>&7!I<'&>/$&7!j:/!>:0-/$!<+!<<+$:-+!,/!<&7!%1-6'$&7!6:$'>'I+</7!
,/!#<0&-/+!=!5+7+7!Q0LU/3)!

(&7!6+%/-'+</7! I<'&>/$&7! I&,-N+$! >&$7%'%:'-! :$! I/j:/U&! +>:N@/-&! >&<9+,&B!
,/0',&!+!<+!/Z'7%/$>'+!,/!<&7!6+%/-'+</7!6+-9&!>+<>L-/&7!7/6'I/-6/+0</7!7&0-/!<&7!
j:/!7/!7'%g+$!=!j:/!>&$7%'%:'-N+$!7:! o7:07%-+%&p)!R<! @<:F&!,/!/7%/!+>:N@/-&!>&<9+,&!
I&,-N+!I-&,:>'-7/!/$!7/$%',&!7:-&/7%/)!

(+!,/7>+-9+!,/<!+>:N@/-&!7/!I-&,:>/!@:$,+6/$%+<6/$%/!+!%-+P17!,/!,'P/-7&7!
6+$+$%'+</7B!%&%+<'3+$,&!:$+7!,/7>+-9+7!,/!:$&7!\__!<X7B!j:/!>&--/7I&$,/$!bd!<X7!
/$!/<!7/>%&-!,/!<+!I/,+$N+!,/!5'<+$>&B!bd!<X7!/$!/<!/$%&-$&!,/<!0+<$/+-'&!,/!.+U&7!,/!
<+!5&$>/I>'8$!=!:$&7!b_!<X7!+!%-+P17!,/<!6+$+$%'+<!,/!(&7!JF&7)![&!7/!,/7>+-%+!j:/!
/Z'7%+$! +,/6L7! ,/7>+-9+7! &>:<%+7! W+>'+! /<! +<:P'+<! ,/<! -N&! 5+0-'/<)! (&7! -/>:-7&7!
6N$'6&7!,/<!+>:N@/-&!,/!/7%/!6&,&!7/-N+$!,/!b)]!W6bX+U&)!

R7%+7!,/7>+-9+7!7/!I-&,:>/$!/$!/<!>&$%+>%&!,/<!+>:N@/-&!>&$!<&7!6+%/-'+</7!
+->'<<&7&7! =!6+-9&7&7! ,/<! %-+6&!6'&>/$&! '$@/-'&-B! &! /$! 3&$+7! ,/! %/--+3+! +<:P'+<!
+</F+,+7! ,/! <&7! +@<&-+6'/$%&7! >&$9<&6/-L%'>&7B! >:+$,&! <&7! @<:F&7! 7/! >+$+<'3+$! +!
%-+P17!,/!<&7!$'P/</7!>&$9<&6/-L%'>&7!/Z'7%/$%/7!/$!/<!7/$&!,/<!6/$>'&$+,&!%-+6&!
6'&>/$&!'$@/-'&-B!+<>+$3+$,&!<&7!6+%/-'+</7!>:+%/-$+-'&7)!

(+! +<'6/$%+>'8$! ,/<! +>:N@/-&!6'&>/$&! 7/! I-&,:>/"! I&-! '$@'<%-+>'8$! ,'-/>%+!
,/<! +9:+! ,/! <<:P'+! 7&0-/! 7:7! +@<&-+6'/$%&7! I/-6/+0</7! =! ,/! @&-6+! ,'@/-',+! I&-!
9&%/&!=!I/->&<+>'8$!,/7,/!<&7!6+%/-'+</7!j:/!<&!-/>:0-/$!+<!7:-!=!7:-&/7%/!/$!<&7!
<<+$&7! ,/! #<0&-/+?5+7+7! Q0LU/3)! S+60'1$! I&,-N+! /Z'7%'-! :$+! +<'6/$%+>'8$! I&-!
'$@'<%-+>'8$! ,/! /7>&--/$%N+! /$! <+! 3&$+! 6/-','&$+<B! +! @+P&-! ,/<! >&$%+>%&! >&$! <&7!
6+%/-'+</7!+->'<<&7&7!,/<!v/:I/-)!

(+!+<'6/$%+>'8$!I&-!/<!I-'6/-!>&$>/I%&B!7'!7/!%'/$/$!/$!>:/$%+!<&7!-/>:-7&7!
/7I/>N@'>&7!,/!<+7!:$',+,/7!I-8Z'6+7!h_B\\!W6bX+U&Xy6]!/$!l%'/<�C/j:/$+!=!_)\e!
W6bX+U&Xy6]! /$! ;+$>W+! J-'/$%+<iB! 7/! I:/,/! /7%'6+-! ,/<! &-,/$! ,/! \)]_?\Bc_!
W6bX+U&)! (&7! +I&-%/7! ,'@/-',&7B! I&-! ,'@/-/$>'+! I:/,/$! /7%'6+-7/! /$%-/! \Bb! =! ]!
W6bX+U&)!

R<! 7/$%',&!,/! <+! >'->:<+>'8$!,/<! +9:+! 7:0%/--L$/+! 7/! I-&,:>/! /$!,'-/>>'8$!
$&-%/! =! $&-/7%/n! /7! I&7'0</! o>&6&! W'I8%/7'7p! j:/! %+$%&! <+! ,'-/>>'8$! ,/! <&7! @<:F&7!
>&6&! <+! <&>+<'3+>'8$! ,/! <&7! 6+$+$%'+</7! ,/! ,/7>+-9+! ,/<! +>:N@/-&B! /7%1$!
>&$,'>'&$+,&7!I&-!:$+!I&7'0</!@-+>%:-+!,/!38>+<&!,/!',1$%'>+!,'-/>>'8$B!j:/!9/$/-/!
:$!>'/-%&!0+7>:<+6'/$%&!,/<!+>:N@/-&!W+>'+!/<!/7%/B!7&0-/!/<!0&-,/!%-'L7'>&)!

R$! <+! H'9:-+! e! 7/! 6:/7%-+! /<! 6&,/<&! W',-&9/&<89'>&! >&$>/I%:+<! ,/! /7%/!
+>:N@/-&)!
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[LWL(9*:J2*=:C(!*(9:C=*44?@<(

R$! <+!+>%:+<',+,!+I/$+7!/Z'7%/$!,+%&7!j:/!I/-6'%+$!,/%/-6'$+-!>&$!>'/-%+!
I-/>'7'8$!/<!@:$>'&$+6'/$%&!W',-&,'$L6'>&!,/<!+>:N@/-&"!

• 2/! ,/7>&$&>/! <+!6&-@&<&9N+! ,/! 7:! 7:7%-+%&! '6I/-6/+0</! =! I&-! %+$%&! /<!
/7I/7&-!-/+<!7+%:-+,&!,/<!+>:N@/-&)!

• 2/! ,/7>&$&>/! >&$! I-/>'7'8$! <+7! -/<+>'&$/7! WN,-'>+7! j:/! 6+$%'/$/! /<!
+>:N@/-&B!%+$%&!>&$!<&7!6+%/-'+</7!I<'&>/$&7!7:I-+=+>/$%/7B!>&6&!>&$!<&7!
6+%/-'+</7!+<:P'+</7!,/<!-N&!5+0-'/<)!

• [&!/Z'7%/! '$@&-6+>'8$!I'/3&61%-'>+B! W',-&61%-'>+!,/<! +>:N@/-&B! %+$! 7&<&!
<&7!,+%&7!-/>&9',&7!/$!<+!I-/7/$%/!>&6:$'>+>'8$)!

• S+6I&>&!/Z'7%/$!,+%&7!+,'>'&$+</7!7&0-/!<&7!I+-L6/%-&7!W',-L:<'>&7!,/<!
+>:N@/-&)!

!

R$! /7%/! >&$%/Z%&B! /<! I/-N6/%-&! ,/! I-&%/>>'8$! 7/! ,/@'$'8! +I<'>+$,&!
/Z><:7'P+6/$%/! :$! >-'%/-'&! W',-&9/&<89'>&)! */! /7%/! 6&,&! I+-+! I-&%/>>'8$! ,/! <+!
>+<',+,! ,/! <+7! +9:+7! 7/! >&$7',/-&! <+! %&%+<',+,! ,/! <&7! +@<&-+6'/$%&7! I/-6/+0</7!
7'%:+,&7!+<!7:-!=!7:-&/7%/!,/<!0+<$/+-'&)!

HQKlC#!e)!;J*R(J!MQ*CJKRJ(|KQ5J!5J[5R4Sl#()!
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5&6&!I-&%/>>'8$! +! <+! >+$%',+,! 7/! >&$7',/-8! <+! 7:I/-@'>'/! ,/!:$! >N->:<&!,/!
\)^__! 6! ,/! -+,'&B! >/$%-+,&! /$! /<! 6+$+$%'+<! 6L7! 7/I%/$%-'&$+<! ,/<! 0+<$/+-'&! =!
<'6'%+,&!+<!$&-%/!I&-!/<!<N6'%/!+$%/-'&-)!R<!P+<&-!,/!/7%/!-+,'&!>&--/7I&$,/!+<!-+,'&!
,/! '$@<:/$>'+!,/!:$+!W'I&%1%'>+!>+I%+>'8$!-/+<'3+,+!I+-+!-/9+,N&B! >&$!:$!0&60/&!
>&$%'$:&!,:-+$%/!:$!+U&)!

l$'/$,&! <&7! ,&7! >&$>/I%&7! ,/! I-&%/>>'8$! +! <+! >+$%',+,! =! +! <+! >+<',+,B! 7/!
I-&I:7&!<+!,/<'6'%+>'8$!,/<!I/-N6/%-&!,/!I-&%/>>'8$!j:/!7/!6:/7%-+!/$!<+!H'9:-+!^)!

*/$%-&!,/<!I/-N6/%-&!,/!I-&%/>>'8$!=!7'9:'/$,&!<+!$&6/$><+%:-+!W+0'%:+<!7/!
,'7%'$9:/$!,&7!3&$+7"!

(+! 3&$+! '$6/,'+%+! ,/! I-&%/>>'8$! j:/! >&6I-/$,/! <+7! >+I%+>'&$/7!
+>%:+<6/$%/! +I-&P/>W+,+7! h6+$+$%'+</7! ,/! (+7! 5:/P+7! =! (+7! .&60+7i! =! :$!
/$%&-$&! '$6/,'+%&! ,/! \_?]_! 6! ,&$,/! 7/! +I<'>+$! -/7%-'>>'&$/7! +07&<:%+7B!
'6I','/$,&!>:+<j:'/-!%'I&!,/!+>%'P',+,)!

(+! 7/9:$,+! 3&$+B! ,/$&6'$+,+! 3&$+!I-8Z'6+B! /7%L! >&$7%'%:',+!I&-! /<! -/7%&!
,/<! I/-N6/%-&! ,/! I-&%/>>'8$! 7&<'>'%+,&! =! >&6I-/$,/! :$! L-/+! ,/! /Z%/$7'8$!
7:@'>'/$%/! I+-+! +7/9:-+-! <+! I-&%/>>'8$! ,/! <+7! +9:+7! ,/<! 0+<$/+-'&B! /$! <+! j:/! 7/!
'6I',/$! +>%'P',+,/7! j:/! I:/,+$! ,+-! <:9+-! +! :$+! +<%/-+>'8$! ,/! <+! >+<',+,! ,/! <+7!

+9:+7B!-/+<'3L$,&7/!!:$+!<+0&-!I/-'8,'>+!,/!P'9'<+$>'+)!

!

HQKlC#!^)!4RCT;RSCJ!*R!4CJSR55Q|[)!

!
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SL(B?BA?CN:>QJ>(

\) Q$7%'%:%&! S/>$&<89'>&! K/&6'$/-&! ,/! R7I+U+! hQSKRi)! ;/6&-'+! ,/! <+7! M&F+7! 9/&<89'>+7! $}! e\c!
oE/$%+!,/<!;&-&p!=!e``!o5+7+7!Q0LU/3p)!

]) C&7'$&! C&7'$&B! D)! h]__]i! R7%:,'&! I+-+! <+! ,/@'$'>'8$! ,/<! I/-N6/%-&! ,/! I-&%/>>'8$! ,/<! 0+<$/+-'&!
.+U&7!,/!<+!5&$>/I>'8$)!E'<<+%&=+!h#<0+>/%/i)!

b) 2+$3! ;+-%N$/3B! *)! h]__di! 5&$%-'0:>'8$! +! <+! >+-+>%/-'3+>'8$! 9/&61%-'>+! ,/! <+7! :$',+,/7!
W',-&9/&<89'>+7!j:/!'$%/9-+$!/<!7'7%/6+!,/!+>:N@/-&7!,/!(+!;+$>W+!J-'/$%+<)!S/7'7!*&>%&-+<!hl$'P)!
5&6I<:%/$7/i)!

 

!




