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

*A( B>A<*>:?C( !*( B>DC;( !*( A>( 4C<4*94?@<( !*( E?AA>=CF>(
G>AB>4*=*H(

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

!"#$%&'"()$*)+,&*-()$*).#)/*#.)!"#$*&'#)+#"'(0#.)$*)1#-&#"'#2)3-*4'$*05*)$*).#)6(&'4'70)
$*)!89#4):'0*-#.*4);):'0*-(<:*$'"'0#.*42)

!"#"$%&'()"'*%&'+"$",%&%&'-"'*.'
%/"&0-.-'1'()0"2"&'2%'()0","2'"23%,-.,'

-"$.&0.-%'4"23.2'.'2)"&+,%&'/.5%&6'
7%/0.&'8"22",'"2'80.',"9+.'.-'*%23.$'40+.$':;.+<='>??@A'

!

R7%/! $g6/-&! /Z%-+&-,'$+-'&! ,/<! P&<:6/$! ef! ,/! <&7! #$+</7! ,/! <+! C/+<!
#>+,/6'+! [+>'&$+<! ,/! H+-6+>'+! hB26' C6' B9.-6' D.96' E.,$)i! >&--/7I&$,/! +! <+!
6&$&9-+@N+! b\! ,/! <+7! I:0<'>+,+7! I&-! <+! 5&6'7'8$! ,/! #9:+7! ;'$/-+</7! =!
;'$/-&6/,'>'$+</7)! 5&6&! <+7! j:/! </! I-/>/,/$! ?,/7,/! 7:! @:$,+>'8$! /$! \cfb?!
'$><:=/! <&7! -/7:<%+,&7! ,/! /7%:,'&7! /ZI/-'6/$%+</7! I<:-','7>'I<'$+-/7B! <</P+,&7! +!
>+0&!I&-!+>+,16'>&7!,/!<+!C#[HB!>+%/,-L%'>&7!,/!P+-'+7!:$'P/-7',+,/7B!,&>%&-/7!/!
'$P/7%'9+,&-/7!,/!&%-+7!'$7%'%:>'&$/7!>'/$%N@'>+7B!>:=&!&0F/%'P&!>&6g$!/7!>&$%-'0:'-!
+<!6/F&-!>&$&>'6'/$%&B!,/7+--&<<&!=!+I-&P/>W+6'/$%&!,/!<+7!I-&I'/,+,/7!>:-+%'P+7!
,/!<+7!+9:+7!=!/$%&-$&7!I+'7+FN7%'>&7!,/!<&7!0+<$/+-'&7!/7I+U&</7)!

*/!+j:N!j:/!/$!<&7!/7%:,'&7!,/!/7%/!%'I&!7/!I+7/!-/P'7%+!+!6g<%'I</7!+7I/>%&7!
,/! <&7! 0+<$/+-'&7B! >&6&! :0'>+>'8$! 9/&9-L@'>+B! ,/7>-'I>'8$! ,/! 7:7! '$7%+<+>'&$/7B!
P'>'7'%:,/7! W'7%8-'>+7B! W',-&9/&<&9N+B! I/-N6/%-&! ,/! I-&%/>>'8$B! +$L<'7'7! @N7'>&B!
j:N6'>&B!6'>-&0'&<89'>&!=!-+,'+>%'P&!,/!7:7!+9:+7B!><'6+%&<&9N+B! %'I&7!,/!7:/<&7!=!
0&%L$'>+)! ;/$>'8$! /7I/>'+<! 6/-/>/$! <+7! '$,'>+>'&$/7! %/-+I1:%'>+7! ,/! <+7! +9:+7B!
%1>$'>+7! ,/! +I<'>+>'8$! =! -/7I:/7%+7! ,/! <&7! 0+U'7%+7! =! +9k'7%+7! +! <+7! ,'@/-/$%/7!
@&-6+7! ,/! :%'<'3+>'8$)! K/$/-+<6/$%/! <&7! -/7:<%+,&7! ,/! %&,+7! /7%+7! +>%'P',+,/7!
'$><:=/$!:$!/7%:,'&!>-&$&<89'>&!,/!<&7!%-+%+6'/$%&7!:7+,&7!/$!1I&>+7!I-/%1-'%+7!=!
:$!/</$>&!,/!<&7!,'-/>%&-/7!61,'>&7!,/<!0+<$/+-'&!=!,/!<&7!+$+<'7%+7!h@+-6+>1:%'>&7!
=!j:N6'>&7i!j:/!>&$!7:7!@'-6+7!+P+<+$!<&7!-/7:<%+,&7!,/!<&7!+$L<'7'7!I-+>%'>+,&7)!

E'<<+%&=+B!6:$'>'I'&!+<0+>/%/U&!,/!6/$&7!,/!]__!W+0'%+$%/7B!7/!:0'>+!/$!<+!
>&6+->+! ,/! (+! ;+$>W:/<+B! ,/><+-+,+! /$! \ccd! -/7/-P+! $+%:-+<)! C/9+,+! I&-! <+7!
+9:+7!,/<!-N&!5+0-'/<B!=!7'%:+,+!/$!7:!6+-9/$!,/-/>W+B!,'7@-:%+!,/!:$&!,/!<&7!>+:>/7!
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@<:P'+</7! 6L7! <'6I'&7! =! 6/$&7! >&$%+6'$+,&7! ,/<! >&$%'$/$%/! /:-&I/&)! 2:! >:-7&!
,'7>:--/! /$%-/! I<+$'>'/7B! ,/7@'<+,/-&7! =! >&-%+,&7! ,+$,&! <:9+-! +! I+-+F/7! ,/! P+<&-!
I+'7+FN7%'>&! 7'$9:<+-)! R$! 5&@-/$%/7B! I-&P'$>'+! ,/! E+</$>'+B! ,/7/60&>+! /$! /<! -N&!
Dg>+-)!

R$! /<! 5+IN%:<&! QB! @'-6+,&! I&-! <+! +>+,16'>+! *-+)! ;G)! ,/<! 5+-6/$! H-+$>17!
5+:7+I1! =! <+! @+-6+>1:%'>+!;+-N+! (8I/3! K&$3L</3B! +,/6L7! ,/! +$+<'3+-! /<! ,/P/$'-!
W'7%8-'>&!6&$:6/$%+<!,/!E'<<+%&=+!=!-/@/-'-7/!+<!P+<</!,/<!-N&!5+0-'/<!=!+!<+!M&3!,/<!
Dg>+-B!%-+%+$!,/!<&7!+7I/>%&7!W'7%8-'>&!>:<%:-+</7!6L7!7&0-/7+<'/$%/7!,/<!C'$>8$!,/!
E/7!=!,/!&%-+7!<&>+<',+,/7!I-8Z'6+7!+<!.+<$/+-'&!,/!<+!5&$>/I>'8$!hC/j:/$+B!l%'/<B!
S+-+3&$+!,/!<+!;+$>W+!=!#<+->8$i)!

5&$! >:',+,+! +%/$>'8$! I+7+$! -/P'7%+! +! <+7! @:/$%/7! /! '$7%+<+>'&$/7! ,/<!
0+<$/+-'&! I-&I'+6/$%/! ,'>W&B! +! 7:7! :7&7! %/-+I1:%'>&7B! ,/7,/! /<! 7'9<&! mQm! W+7%+!
$:/7%-&7!,N+7!=!+!<+7!6/F&-+7!=!@+>'<',+,/7!'$%-&,:>',+7!>&$!/<!I+7&!,/!<&7!+U&7)!

(+! I-&@/7&-+! S&-'F+! Q7+7+! =! <+7! ,&>%&-+7! K+->N+! ;+%+! =! S/$&-'&! 2+$3B! ,/<!
*/I+-%+6/$%&!,/![:%-'>'8$!=!.-&6+%&<&9N+! QQ!,/! <+!H+>:<%+,!,/!H+-6+>'+! hl5;iB!
F:$%&! >&$! /<! ,&>%&-! (8I/3! 5&<8$B! ,/<! 2/-P'>'&! ,/! S&Z'>&<&9N+! ,/<! Q$7%'%:%&! ,/!
;/,'>'$+! 4-/P/$%'P+! ,/! <+! */@/$7+B!6:/7%-+$! /$! /<! 5+IN%:<&! QQ! <&7!B2F*0&0&' EG&09%'
H)G$09%&'-"'*.&'B3).&'-"*';.*2".,0%'-"'*.'I%29"J90K2)!*/7I:17!,/!:$+!-/P'7'8$!,/!
<&7! +$L<'7'7! -/+<'3+,&7!,/7,/!\^``! hK/$&P17! =!S+6+-'%iB! \^`f! h;'$/-! =!./$<<&>iB!
\^d_! hO<P+-/3! #<>+<LiB! \^dd! h;+-%N$/3! C:0'&iB! \^ee! hD&71!;+-N+! 2+-9/%i! =! \^^`!
h5+<,/-8$!#-+$+i!j:/!,'@'/-/$!0+7%+$%/!/$%-/!7NB!%-+$7I&$/$!g$'>+6/$%/!>&$!@'$/7!
>&6I+-+%'P&7B! <+! ,/@'$'>'8$! ,/<! E+,/61>:6! ,/! #9:+7! ;'$/-&6/,'>'$+</7!
/7I+U&<+7!h]__bi)!

#:$j:/! >&6&! 7/U+<+$! S&-'F+! Q7+7+! =! >&<+0&-+,&-/7B! $&! /Z'7%/! $&-6+%'P+!
/7I/>N@'>+! I+-+! <+7! +9:+7!6'$/-&6/,'>'$+</7B! <&7! -/7:<%+,&7! +$+<N%'>&7! ,/! <+7! ,/<!
.+<$/+-'&! ,/! .+U&7! ,/! <+! 5&$>/I>'8$! <&7! -/@'/-/$! +! <&7! >-'%/-'&7! 7+$'%+-'&7! ,/!
>+<',+,! ,/! <+7! +9:+7! ,/! >&$7:6&! W:6+$&! hCC**! \_e`X]__]n! \e``X]__b! =!
\`_X]__bi)! 5&$><:=/$! j:/! I:/,/$! >&$7',/-+-7/! +9:+7! W'I&%/-6+</7B! ,/!
6'$/-+<'3+>'8$!6/,'+X'6I&-%+$%/B!,:-+7!=!7:<@+%+,+7)!

R$!/<!5+IN%:<&!QQQ!<&7!*-7)!M/-+7!TU'9:/3!=!>&<+0&-+,&-/7B!,/<!*/I+-%+6/$%&!
,/! ;/,'&! #60'/$%/! ,/<! 5QR;#SB! /7%:,'+$! >&$! <+7! 9+-+$%N+7! ,/! @'+0'<',+,! j:/!
>+-+>%/-'3+$!+! %+$!I-/7%'9'&7+! '$7%'%:>'8$B! <+!C.-0.9+040-.-'"2'B3).&'-"*';.*2".,0%'
-"';.5%&'-"'*.'I%29"J90K2)!(&7!-/7:<%+,&7!&0%/$',&7!'$,'>+$!o+:7/$>'+!%&%+<!/$!<+7!
+9:+7! ,/! '78%&I&7! -+,'+>%'P&7! ,/! &-'9/$! +-%'@'>'+<! =! :$+! +>%'P',+,! %&%+<! 0+F+B! /$!
>&6I+-+>'8$! >&$! &%-&7! 0+<$/+-'&7! /7%:,'+,&7p)! 5&$><:=/$! j:/! <&7! P+<&-/7! ,/!
-+,'+>%'P',+,!&07/-P+,&7!@'9:-+$!/$%-/!<&7!0+F&7!,/!/7%/!%'I&!,/!+9:+7)!
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(+7! I-&@/7&-+7! ;&77&! C&6/&! =! ,/! <+! C&7+! D&-9/B! ,/<! */I+-%+6/$%&! ,/!
;'>-&0'&<&9N+!QQ!,/!<+!H+>:<%+,!,/!H+-6+>'+!,/!<+!l5;!/7%:,'+$!/$!/<!5+IN%:<&!QE!<+!
6'>-&0'&%+!+:%8>%&$+!,/!<+7!+9:+7!,/<!.+<$/+-'&)!.+F&!/<!%N%:<&!,/!L09,%/0%*%3G.'-"'
*%&' $.2.2+0.*"&' $02",%$"-0902.*"&' -"*' ;.*2".,0%' -"' ;.5%&' -"' *.' I%29"J90K2!
I-/7/$%+$!:$!/Z%/$7&!=!0'/$!,'7/U+,&!+-%N>:<&!j:/!7:I/-+!/$!>+<',+,!=!>&6I</F',+,!
+!6:>W&7!&%-&7!%-+0+F&7!6'>-&0'&<89'>&7!'$><:',&7!/$!-/P'7%+7!,/!W',-&%/-+I'+)!

*/%/-6'$+$! <+! >+-9+!6'>-&0'+$+! %&%+<! hdB]!6'>-&9-+6&7! Z! \_dX6(i! ,/! <+7!
j:/! /<! c]Beq! 7&$! P'P&7)! R<! f_q! 7&$! 0+>'<&7! K-+6! $/9+%'P&7! ,/! <+! ><+7/!
M.$$.J,%+"%/.9+",0.B! :$! ]cBfq! 7&$! 0+>'<&7! K-+6! $/9+%'P&7! =! :$! \_B`q! >&>&7!
9-+6! I&7'%'P&7)! S+60'1$! ,/%/>%+$! /$! \__! 6(! ,/! +9:+! 0+>%/-'+7! +6&$'@'>+$%/7B!
I-&%/&<N%'>+7B!$'%-'@'>+$%/7B!7:<@+%&!-/,:>%&-+7!=!W+<8@'<+7B!+>&6I+U+,+7!,/!W&$9&7)!

#7'6'76&B!/$!/<!6+$+$%'+<!(+!H:/$%/!W+$!/$>&$%-+,&!0'&%+I/%/7! @&-6+,&7!
I&-! +7&>'+>'&$/7! ,/! N123/1.! h91$/-&! @'<+6/$%&7&! +3:<i! =! I1.2%+<"9"! 6L7!
O12"9<%9%99)&! h91$/-&7! /7@1-'>&7in! W+<<+$! +7'6'76&! 0+>%/-'+7! @'<+6/$%&7+7!
@&%&%-&@+7!hI<*%,%P*"Q)&i!=!,'+%&6/+7!hD.409)*.i)!

M+$! >&6I-&0+,&! j:/! /<! +9:+! ,/<! .+<$/+-'&! >+-/>/! ,/! 6'>-&&-9+$'76&7!
I+%89/$&7!=!,/!'$,'>+,&-/7!,/!>&$%+6'$+>'8$!@/>+<!I&-!<&!j:/B!>&$7/>:/$%/6/$%/B!
>:6I</!<+!$&-6+%'P+!6'>-&0'&<89'>+!,/!<+7!+9:+7!,/!>&$7:6&)!

(&7! *-7)! ;+$%/-&! 2L/$3! =! r&<+$,+! K+<PL$! C+6N-/3B! ,/<! 2/-P'>'&! ,/!
*/7+--&<<&7!;/,'&+60'/$%+</7!,/! <+!#9/$>'+!R7%+%+<!,/!;/%/&-&<&9N+B!7&$!+:%&-/7!
,/<!5+IN%:<&!E"!I*0$.+%*%3G.'-"*';.*2".,0%'-"';.5%&'-"'*.'I%29"J90K2)!

.+7L$,&7/! /$! <&7! ,+%&7! ,/! I<:P'&6/%-N+! =! %/-6&6/%-N+! ,/! <+! R7%+>'8$!
5<'6+%&<89'>+! ,/! D+<+$>/B! j:/! /7%L! -/<+%'P+6/$%/! I-8Z'6+! +<! .+<$/+-'&! =! /$! <&7!
,+%&7!W&-+-'&7!,/!P'/$%&B!%/6I/-+%:-+!=!W:6/,+,!-/<+%'P+!?6/,',&7!/$!<+!R7%+>'8$!
#:%&6L%'>+!,/!5&@-/$%/7?!W+$!>+<>:<+,&!<&7!N$,'>/7!=!7/$7+>'8$!,/!>&$@&-%!+!I+-%'-!
,/! <+! %/6I/-+%:-+)!*/!/7%+!6+$/-+!/7%+0</>/$!:$+!><+7'@'>+>'8$!0'&><'6L%'>+)!l$+!
7/-'/! ,/! %+0<+7! =! 9-L@'>&7B! 0'/$! %-+0+F+,&7B! +=:,+$! +<!6/F&-! >&$&>'6'/$%&! ,/! <&7!
N$,'>/7!/7%:,'+,&7)!

R<! I-&@/7&-! (+,/-&! O<P+-/3B! >+%/,-L%'>&! ,/! .&%L$'>+! ,/! <+! l$'P/-7',+,! ,/!
2+<+6+$>+!=!:$!/7>&9',&!9-:I&!,/!>&</9+7!,/!<+!l$'P/-7',+,!,/!5+7%'<<+?(+!;+$>W+!
hI-&@7)!;&<'$+!5+$%&7B!(:/$9&!l9',&7B!#6&-!;&-+</7B!2+$%&7!.&0'<<&B!#<&$7&!./+%&B!
K&$3L</3!Q9</7'+7B!(+,/-&!2L$>W/3!=!E+<,17!H-+$3'i!7&$!<&7!@'-6+$%/7!,/<!R&+)-0%'-"'
*.'4"3"+.90K2'-"*'"2+%,2%'-"*';.*2".,0%'-"';.5%&'-"'*.'I%29"J90K2B!j:/!>&$7%'%:=/!/<!
5+IN%:<&!EQ!,/!/7%+!6&$&9-+@N+)!

4+-+!I&$/-!,/!6+$'@'/7%&!/<!7'$9:<+-!P+<&-!0&%L$'>&B!/>&<89'>&!=!I+'7+FN7%'>&!
,/<! .+<$/+-'&! /7%:,'+$! <&7! @+>%&-/7! @<&-N7%'>&7B! 0'&><'6L%'>&7B! 0'&9/&9-L@'>&7! =!
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/,L@'>&7!I+-+!',/$%'@'>+-!=!,/<'6'%+-!<+7!>&6:$',+,/7!P/9/%+</7!><N6+Z!&!>+0/3+!,/!
7/-'/!=!7:7!/%+I+7!-/I-/7/$%+%'P+7)!

5&6&! +=:,+! /$! <+! ,/7>-'I>'8$! ,/! <+7! ,'7%'$%+7! >&6:$',+,/7! P/9/%+</7!
%-+%+,+7! h>&6I-/$,',+7! <+7! I<+$%+7! 6/,'>'$+</7! 7'<P/7%-/7! 6L7! >&--'/$%/7i! 7/!
'$><:=/!:$+!'>&$&9-+@N+!,/!9-+$!>+<',+,)!

R<!5+IN%:<&!EQQB!j:/!7/!-/@'/-/!+!<+!M"%*%3G.'"'S0-,%3"%*%3G.'-"*';.*2".,0%'-"'
;.5%&' -"' *.' I%29"J90K2B! 7/! ,/0/! +<! *-)! D/7g7! C&7'$&! C&7'$&B! ,/! <+! #7&>'+>'8$! ,/!
S/-6+<'76&!,/!#$,+<:>N+!=!,/<!J07/-P+%&-'&![+>'&$+<!,/!S/-6+<'76&)!

5&6'/$3+! >&$! :$! ,/%+<<+,&! /7%:,'&! <'%&9-L@'>&! ,/<! .+<$/+-'&! j:/! 7/! :0'>+B!
>&6&!=+!7/!W+!,'>W&!hP/-!5+IN%:<&7!QB!QQ!=!QEiB!/$!<+!6+-9/$!,/-/>W+!,/<!-N&!5+0-'/<)!
l$!6+I+!9/&<89'>&!7'-P/!I+-+!7/U+<+-!,8$,/!7/!7'%g+$!<&7!7/,'6/$%&7!,/!7:!>:/$>+!
=!<&7!>&--/7I&$,'/$%/7!+<!-N&!Dg>+-)!#!>&$%'$:+>'8$!7/!-/@'/-/!+!<&7!6+$+$%'+</7!,/<!
.+<$/+-'&B! j:/! /7%L$! 6:=! I-8Z'6&7! /$%-/! 7NB! >&6&! 7/! +I-/>'+! /$! :$+! @&%&9-+@N+!
L/-/+! ,/<! >&$F:$%&)! R<! +>:N@/-&! @&-6+,&! I&-! >&$9<&6/-+,&7! =! +-/$+7! ,/<!
S:-'&</$7/!'$@/-'&-!7/!>&$/>%+!>&$!<+7!%/--+3+7!,/<!5+0-'/<B!PN+!<&7!$'P/</7!,/!9-+P+7!
=!+-/$'7>+7! '$><:',+7!/$! <&7!6+%/-'+</7!+->'<<&7&7!=!6+-9&7&7B!,/! @&-6+!j:/!/$!/<!
+<:P'+<! -/>'/$%/! +I+-/>/$! &%-&7! 6+%/-'+</7! ,/! >+-+>%/-N7%'>+7! =! >&6I&7'>'8$!
7/6/F+$%/7)!

#!I/7+-!,/! >'/-%+!P:<$/-+0'<',+,! @-/$%/!+! <+! >&$%+6'$+>'8$!=!+:$j:/!/$! <+!
3&$+!7/!I-+>%'j:/!:$+!+9-'>:<%:-+!,/!7/>+$&B!/<!*-)!C&7'$&!+@-'6+!j:/!<+7!+9:+7!,/<!
.+<$/+-'&!$&!I-/7/$%+$!'$,'>'&!+<9:$&!,/!>&$%+6'$+>'8$)!S+6I&>&!<+7!*-+7)!;&77&!
=!,/!<+!C&7+!/$>&$%-+-&$!6'>-&&-9+$'76&7!I+%89/$&7!$'!>&$%+6'$+$%/7!,/!&-'9/$!
@/>+<!hP/-!5+IN%:<&!QEi)!

R<!R&+)-0%'"-.P%*K309%'-"*'+T,$02%'-"'80**.+%1.!h5+IN%:<&!EQQQi!W+!7',&!/7>-'%&!
I&-! /<! *-)! H-+$>'7>&!;&$%:-'&<B! I-&@/7&-! ,/! Q$P/7%'9+>'8$! ,/<! 52Q5B! j:'/$! >&$! <+!
9/$/-&7',+,! =! /$%:7'+76&! j:/! </! >+-+>%/-'3+! %+$%+7! P/>/7! W+! >&<+0&-+,&! /$! <+7!
6&$&9-+@N+7!,/!<+!5&6'7'8$!,/!#9:+7!;'$/-+</7!=!;'$/-&6/,'>'$+</7!,/!<+!C#[H)!

R7%:,'+! <&7! @+>%&-/7! @&-6+,&-/7! ,/! <&7! 7:/<&7! ,/! /7%/! I:/0<&! ,/! (+!
;+$>W:/<+B! W+>'/$,&! W'$>+I'1! /7I/>'+<6/$%/! /$! /<! @+>%&-! <'%&<89'>&)! #,/6L7!
,/7>-'0/! 7:7! >+-+>%/-N7%'>+7! =! I-&I'/,+,/7! 7'9:'/$,&! <+7! $&-6+7! ,/! <+! H#J)!
S+60'1$!%-+%+!,/!<+7!-/<+>'&$/7!/$%-/!7:/<&7!=!<'%&<&9N+7!=!/7%:,'+!<&7!I-&>/7&7!j:/!
+>+/>/$! ,:-+$%/! 7:! >&$7/-P+>'8$! =! ,/7+--&<<&)! 4&-! g<%'6&! 7/! -/@'/-/! +! <+!
P:<$/-+0'<',+,!,/!<&7!7:/<&7!=!+!7:7!:7&7!I&%/$>'+</7)!

R<!>+IN%:<&!>&$7%'%:=/!:$+!/Z>/</$%/!>&$%-'0:>'8$!+<!>&$&>'6'/$%&!,/<!7:/<&!
,/!/7%+!3&$+)!
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R<!5+IN%:<&! QmB! >&$!/<! j:/! 7/! %/-6'$+! <+!6&$&9-+@N+B! 7/! %'%:<+!R&+)-0%'-"' *.'
.990K2'+",.JT)+09.'-"' *.&'.3).&'-"*';.*2".,0%';.5%&'-"'N.'I%29"J90K2'-"'80**.+%1.'
:B*/.9"+"A!=!<&!@'-6+$!<+!I-&@/7&-+!2+$!;+-%N$!.+>+'>&+B!>+%/,-L%'>+!,/!M',-&<&9N+!
;1,'>+!,/! <+!l5;!=!/<!*-)!E+</-&!5+7%/F8$B!;1,'>&!,/<!5:/-I&!,/! Q$7I/>%&-/7!,/!
.+<$/+-'&7)! #60&7! 7&$! +>+,16'>&7! >&--/7I&$,'/$%/7! ,/! <+! C#[H! =! 9&3+$! ,/! :$!
6/-/>',&!-/7I/%&!/$!/<!7/>%&-!,/!.+<$/+-'&7!,/!R7I+U+)!

5&6'/$3+$!/<!>+IN%:<&!>&$!+<9:$&7!,+%&7!W'7%8-'>&7!7&0-/!:7&7!,/!<+7!+9:+7!
,/7,/!<+!1I&>+!-&6+$+B!7/U+<+$,&!j:/B!7/9g$!/7%:,'&7!-/>'/$%/7B!%+$%&!/<!.+<$/+-'&!
>&6&! 7:7! '$7%+<+>'&$/7! =! /$%&-$&! 7/! P'/-&$! 7&6/%',&7! +! 6:>W&7! +P+%+-/7! /$! /<!
g<%'6&! <:7%-&! ,/<! 7'9<&! mm)! H'$+<6/$%/B! %-+7! :$+! 7/-'/! ,/! I-&0</6+7! ,/0',&7! +<!
%-+3+,&!,/!<+7!PN+7!,/<!#ERB!7/!'6I:7&!<+!7/$7+%/3B!-/7I/%L$,&7/!<+7!M&>/7!,/<!-N&!
5+0-'/<)! #7'!6'76&B! 7/! -/@'/-/$! +! <+7! -:%+7! ,/! +,6'$'7%-+>'8$! ,/! <+7! +9:+7B! +! <+7!
,'7%'$%+7! %1>$'>+7! ,'7I&$'0</7! /$! /<! .+<$/+-'&! =! +! 7:7! /@/>%&7B! '$,'>+>'&$/7! =!
>&$%-+'$,'>+>'&$/7)! (+7! @&%&9-+@N+7B! 9-L@'>+7! =! %+0<+7!j:/! +>&6I+U+$!+<! %/Z%&! 7&$!
@-+$>+6/$%/! 0:/$+7! =! +:%&/ZI<'>+%'P+7)! 2/! -/>&9/$B! '9:+<6/$%/B! /<! $g6/-&! ,/!
0+U'7%+7! j:/! I+-%'>'I+$! /$! <&7! ,'7%'$%&7! I-&9-+6+7! j:/! &@-/>/! /<! .+<$/+-'&B!
,'7%-'0:',&7!I&-!/,+,B!91$/-&B!I-&>/,/$>'+!=!I+%&<&9N+!j:/!I+,/>/$)!

5&6&!4-/7',/$%/!,/! <+!5&6'7'8$!I+-+!/<!R7%:,'&!,/! <+7!#9:+7!;'$/-+</7!=!
;'$/-&6/,'>'$+</7!+9-+,/3>&!+!j:'/$/7!W+$!W/>W&!I&7'0</!<+!6&$&9-+@N+!$g6/-&!
b\B!7:7!/7@:/-3&7!=!0'/$!W+>/-!j:/!7/!-/@</F+$!/$!%&,&7!=!>+,+!:$&!,/!<&7!>+IN%:<&7)!
M&=! 6/! 7'/$%&! &-9:<<&7&! ,/! <&! >&$7/9:',&! =! &7! I',&! 6/! I/-,&$1'7! +:$j:/B! /$!
&>+7'&$/7B!W+=+!I&,',&!I+-/>/-!,/6+7'+,&!/Z'9/$%/!&!,:-&)!R7I/-&!j:/!<&7!7&>'&7!
,/! #[.#(B! %+$! ,/7/&7&7! ,/! ,+-! +! >&$&>/-! /$! %&,+! R7I+U+! <+7! P'-%:,/7! ,/! <&7!
0+<$/+-'&7!-/>&$&3>+$!%+60'1$!P:/7%-+!<+0&-)!

4&-!g<%'6&B!I/-&!$&!6/$&7!>&-,'+<6/$%/B!9-+>'+7!+!D/7g7!2L$>W/3![&9:/'-&!
I&-! 7:! I+>'/$>'+! =! ,/,'>+>'8$! I+-+! <&9-+-B! >&6&! ,/! >&7%:60-/B! :$+! /,'>'8$! =!
6+j:/%+>'8$!8I%'6+7)!
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!"#$%&'()*!

*A( B>A<*>:?C( B>DC;( !*( A>( 4C<4*94?@<( !*( E?AA>=CF>(
G>AB>4*=*HL(M?;=C:?>(F(N*<*:>A?!>!*;(

,-(."/(0%#1"$(2#%$3'4(0%54%6'7(8(,%#9%(:;6"*(<=$*>/"*?(

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

CR2l;R[!
2/!W+>/!:$+!-/7/U+!,/!<+!7'%:+>'8$!9/&9-L@'>+!,/<!.+<$/+-'&!,/!(+!5&$>/I>'8$B!,/!
<&7! +$%/>/,/$%/7! W'7%8-'>&7! ,/<! 6'76&! =! 7'%:+>'8$! +>%:+<)! 2/! W+>/! 6/$>'8$!
I+-%'>:<+-! +! <&7! @+-6+>1:%'>&7! j:/! -/+<'3+-&$! /<! +$L<'7'7! j:N6'>&! ,/! <+7! +9:+7!
6'$/-&6/,'>'$+</7! ,/! /7%/! 0+<$/+-'&! +7N! >&6&! +! <&7! I+>'/$%/7! j:/! </! W+$!
@-/>:/$%+,&)!

91-1^#1_( %-18$`! #9:+! 6'$/-&?6/,'>'$+<n! .+<$/+-'&n! (+! 5&$>/I>'8$n! E'<<+%&=+n!
#<0+>/%/n!5+7%'<<+?(+!;+$>W+)!

#.2SC#5S!
!"#$%&'(&)"&*$+,(-,./+&'(&0.11"2$3"&4-"&5617",(2(89&:.%2$;3&"+'&<(+(;"1.2.(%&
#$!+>>&:$%!&@!%W/!9/&9-+IW'>+<!I&7'%'&$!&@!(+!5&$>/I>'8$s7!2I+!'7!9'P/$B!'$><:,'$9!
+!0-'/@!W'7%&-=!&@!'%!+$,!'%7!7'%:+%'&$!$&Y,+=7)!#$!I+-%'>:<+-<=!-/@/-/$>/!'%!'7!6+,/!
+0&:%! %W+%! %W/! IW+-6+>'7%7! YW&! 6+,/! %W/! >W/6'>+<! +$+<=7/! &@! %W/! 6'$/-&?
6/,'>'$+<!Y+%/-7!&@!%W/!7I+!+$,!+<7&!+0&:%!%W/!I+%'/$%7!@-/j:/$%/,!%W/!7I+)!

a$)b'#+_`! ;'$/-&?6/,'>'$+<! Y+%/-)! (+! 5&$>/I>'8$t7! 2I+n! E'<<+%&=+n! #<0+>/%/n!
5+7%'<<+?(+!;+$>W+)!

OL(?<=:C!K44?@<(

(+! I-&P'$>'+! ,/! #<0+>/%/B! /$! <+! 5&6:$',+,! ,/! 5+7%'<<+?(+!;+$>W+B! >:/$%+!
>&$!:$!$g6/-&!'6I&-%+$%/!,/!6+$+$%'+</7!,/!+9:+7!6'$/-&?6/,'>'$+</7!=!:$&!,/!
/<<&7!/7!/<!,/!<+!5&$>/I>'8$!j:/!7/!W+<<+!:0'>+,&!/$!<+!-'0/-+!,/-/>W+!,/<!P+<</!,/<!
-N&! 5+0-'/<B! /$! /<! 6:$'>'I'&! ,/! E'<<+%&=+)! 2/! /$>:/$%-+! /$! <+7! >&&-,/$+,+7!
9/&9-L@'>+7!m!u!f`b`^_!/!r!u!`bd``__!,/<!M:7&!b_B!7/>%&-!lS;!2n!+!``_!6/%-&7!
7&0-/! /<! $'P/<! ,/<!6+-! =! +! ]!v6!,/!E'<<+%&=+B! /$!6/,'&! ,/! :$! P+<</! /$! :$+! 3&$+!
<'6N%-&@/! >&$! <+! 5&6:$',+,! #:%8$&6+! ,/! E+</$>'+)! R$>+-$+>'8$! J-8! H/-$L$,/3!
-/+<'38!:$!/7%:,'&!0'0<'&9-L@'>&!7&0-/!/7%/!6+$+$%'+<!/$!/<!+U&!\ccc!h\i)!

R<! ,/7I<+3+6'/$%&! +<! 0+<$/+-'&! 7/!I:/,/! -/+<'3+-! /$! +P'8$! +!E+</$>'+B! j:/!
/7%L!,'7%+$%/!\__!v6B!=!,/7,/!E+</$>'+!+!C/j:/$+!I&-!%-/$B!I&0<+>'8$!j:/!/7%L!+!bd!
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v6!,/!E'<<+%&=+)!R<!%-+=/>%&!/$!>&>W/!,/7,/!E+</$>'+!7/!/@/>%g+!I&-!<+!>+--/%/-+![?
b]]! h58-,&0+?E+</$>'+i!W+7%+! <+! 7+<',+!/$!/<!v6!`]b)! 2/!/$>:/$%-+!+!\`_!v6!,/!
5:/$>+)!

#7N6'76&! /<! +>>/7&! +<! 0+<$/+-'&! I:/,/! -/+<'3+-7/! ,/7,/! #<0+>/%/! I&-!
@/--&>+--'<B!j:/!/7%L!+!ed!v6!,/!E'<<+%&=+B!&!0'/$!I&-!>+--/%/-+!/$!>&>W/!I+-%'>:<+-!
&! 0'/$! /$! +:%&0g7! ,/! <+! >&6I+UN+! (+! C/j:/$/$7/! j:/! %'/$/! I+-+,+! /$! /<!
/7%+0</>'6'/$%&!W',-&%/-LI'>&)!

R<!0+<$/+-'&!/7%L!+!b]_!v6!,/!;+,-',!=!/<!-/>&--',&!W+!,/!-/+<'3+-7/!I&-!<+!
+:%&PN+! #bXR_c\! W+7%+! ;'$9<+$'<<+B! ,'-/>>'8$! E'<<+-%+B! E'<<+<I+$,&! =! E'<<+6+</+!
W+7%+!<</9+-!+!5+7+7!Q0LU/3!j:/!7/!W+<<+!+!]_!v6!,/<!0+<$/+-'&)!

[L(*A(2K<?4?9?C(!*(E?AA>=CF>(

E'<<+%&=+! /7! :$+! I/j:/U+! I&0<+>'8$B! >&$&>',+! +$%'9:+6/$%/! >&6&! S&'+?
S&=+B!7'%:+,+!/$!<+!6+-9/$!,/-/>W+!,/<!-N&!5+0-'/<!>:=+7!+9:+7B!j:/!P+$!+!I+-+-!+<!
-N&!Dg>+-B!/60/<</>/$!/<!I+'7+F/!>'->:$,+$%/)!*'7@-:%+!<+!<&>+<',+,!,/!:$!6'>-&><'6+!
j:/! @+P&-/>/!j:/!/7%1!-&,/+,+!,/!:$!0&7j:/!6/,'%/--L$/&!/$!/<!j:/!7/!+I-/>'+$!
6+,-&U&7B!7+0'$+7B!>&7>&F+-/7!=!L-0&</7!,/!-'0/-+)!#7N6'76&!>:/$%+!>&$!:$+!@+:$+!
6:=! P+-'+,+"! /$! <&7! -'7>&7! >&$! +P/7! -+I+>/7! ,':-$+7! =! $&>%:-$+7! /$%-/! <&7! j:/!
,/7%+>+$!<&7!0:'%-/7!</&$+,&7!=!<+7!L9:'<+7n!/$!/<!6&$%/!>&$!F+0+<N/7B!3&--&7!=!+<9g$!
9+%&!6&$%17n!=!/$!/<!-N&!>&$!9+-0+7B!%-:>W+7B!6+-%N$!I/7>+,&-!=!$:%-'+7)!

R<! 6:$'>'I'&! ,/! E'<<+%&=+! I/-%/$/>'8! /$! /<! 7'9<&! mQE! +! <+! F:-'7,'>>'8$! ,/!
D&-j:/-+! I/-&! +! I+-%'-! ,/! \`]c! I+78! +! %/$/-! F:-'7,'>>'8$! I-&I'+! I:/7! I&7/N+! /<!
I-'P'</9'&! ,/! P'<<+39&)! R$! \def! ,&$! *'/9&! wgU'9+! =! H&$7/>+B! #0+,! ,/! 4+--+>/7B!
>&6I-8!+!;+-%N$!,/!E+<</7%/-&B!P/>'$&!,/!C/j:/$+B!>&$!/<!>&$7/$%'6'/$%&!,/!H/<'I/!
QQB!S&=+!=!5'<+$>&B!@:$,+$,&!/<!6+=&-+39&!,/!<&7!wgU'9+)!R$!/<!7'9<&!mEQ!<&7!wgU'9+!
>&$%-+F/-&$!$:6/-&7+7!,/:,+7!>&$!<+!@+6'<'+!,/!<&7!#$3:-/7)!(&7!#$3:-/7!%:P'/-&$!
I</'%&7!I/$,'/$%/7!>&$!<&7!wgU'9+!,/7,/!/7+!1I&>+!W+7%+!/<!7'9<&!mEQQ!-/7&<P'1$,&7/!
/$!\f^b!>&$%-+!H-+$>'7>&!(8I/3!wgU'9+B!;+-j:17!,/!.+',/7B!$'/%&!,/<!@:$,+,&-!,/<!
;+=&-+39&)! (&7! 0'/$/7! ,/! <&7! wgU'9+! 7/! P/$,'/-&$! /$! Ig0<'>+! 7:0+7%+! I+7+$,&!
/7%+7! %'/--+7!/$!\f^`!+!,&$!H-+$>'7>&!4+>W/>&!,/!M/$/7%-&7+B!*:j:/!,/!R7%-+,+B!
j:'/$!<+7!+9-/98!+<!;+=&-+39&!,/!<&7!#$3:-/7)!#!H-+$>'7>&!4+>W/>&!7/!</!&%&-98!/$!
\f^f! /<! %N%:<&! ,/! ;+-j:17! ,/! E'<<+%&=+)! S+$%&! 1<! >&6&! 7:7! ,/7>/$,'/$%/7!
/ZI<&%+-&$! <+7! %'/--+7!6/,'+$%/! +--/$,+6'/$%&7! I+7+$,&! 7/U&-/7! =! >&<&$&7! >+7'!
%&,&!/<! 7'9<&!mQm!/$!I</'%&7!I:/7!17%&7!,/7/+0+$! <+!/$+F/$+>'8$!,/! <+7! %'/--+7)!R$!
\cb]!/<!K&0'/-$&!,/! <+!C/Ig0<'>+!>&$7',/-8! <+! @'$>+!/ZI-&I'+0</!I/-&!/$!\cbf!7/!
,/F8! /$! 7:7I/$7&! 7:! >&$@'7>+>'8$! =! <&7! 6+-j:/7/7! ,/! E'<<+%&=+! >&$%'$:+-&$!
+--/$,+$,&!<+7!%'/--+7!+!<&7!>&<&$&7!W+7%+!j:/!/$!\c`b!;+-N+!4'<+-!,/<!5+7%'<<&!,/!<+!
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S&--/! C+6N-/3! ,/! #-/<<+$&! =! J-%N3! P/$,'8! /<! ;+=&-+39&! +<! #=:$%+6'/$%&! ,/!
E'<<+%&=+!h]i)!

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

*/7,/!/<!+U&!\cc\!E'<<+%&=+!>:/$%+!>&$!7:!I-&I'&!/7>:,&!W/-L<,'>&"!R7>:,&!
,/!+-6+7!/7I+U&<!>&-%+,&B!I-'6/-&!,/!I<+%+B!,&7!>+<,/-+7!,/!&-&!9'-&$,+7!,/!9:</7B!
>&$!,&7!>+0/3+7!,/!7'/-I/!,/!7'$&I</!+!>+,+!<+,&!,/!/<<+7n!7/9:$,&!,/!I<+%+B!>&$!:$!
I:/$%/!,/!9:</7!,/!%-/7!+->&7B!7&0-/!&$,+7!,/!+3:-!=!I<+%+)!#<!%'60-/B!>&-&$+!-/+<!
>/--+,+!hbi!hH'9:-+\i)!

R<! \! ,/! 6+=&! 7/! >/</0-+! <+! -&6/-N+! ,/! <+!
E'-9/$! ,/! <+! S&=+B! /<! \d! ,/! 6+=&! <+! @'/7%+! ,/! 2+$!
Q7',-&! =! +! 6/,'+,&7! ,/! +9&7%&! <+7! @'/7%+7! ,/! 7:!
I+%-&$+!<+!E'-9/$!,/!<+!5+$,/<+-'+)!

E'<<+%&=+!%'/$/!/$!7:7!I-&Z'6',+,/7!:$+!+<,/+B!
5'<+$>&B! W+0'%+,+! I&-! :$+7! d_! I/-7&$+7B! <+!6+=&-N+!
,/! <+! %/->/-+! /,+,B! +:$j:/! <+! I&0<+>'8$! >-/>/!
,:-+$%/! <&7! I/-'&,&7! /7%'P+</7! =! @/7%'P&7)! 5'<+$>&!
%'/$%/!'$%/-17!I&-!<&7!-/7%&7!+-j:/&<89'>&7!j:/!I&7//!
,/! <+7! 1I&>+7! P'7'98%'>+B! L-+0/! =! -&6+$+)! #,/6L7!
&@-/>/!:$&7!I-/>'&7&7!I+'7+F/7!j:/! <+! >&$P'/-%/$!/$!
:$!I+-+N7&!-:-+<!,&$,/!7/!I:/,/$!-/+<'3+-!,/I&-%/7!
@<:P'+</7! /$! /<! -N&! 5+0-'/<! =! ,/! 6&$%+U+B! 0&7j:/7B!
>+6I&7B! -'7>&7B! >&6&! <+! 4'/,-+! ;+->&B! =! (+! ;:/<+B!

<<+6+,+! +7N! I&-! 7:! @&-6+! %&%+<6/$%/! I<+$+! =! <<+$+)! D:$%&! +<! -N&! W+=! :$! <:9+-!
I'$%&-/7>&B! >&$&>',&! >&6&! (+7! E/$%+$+7B! ,&$,/! 7/! +0-/$! :$+7! >:/P+7! /$! <+7!
I+-/,/7!<'7+7!,/<!>+:>/!,/<!-N&!5+0-'/<)!

RZ'7%/$! $:6/-&7&7!6+$+$%'+</7! j:/! ,+$! +9:+! +! <+P+,/-&7! +$%'9:&7! =! +! <+!
@+6&7+!H:/$%/!,/! <+7! (&60-'>/7! >:=+! +9:+B! j:/! 7/! <</98! +! /60&%/<<+-! /$! /<! 7'9<&!
mQmB!0-&%+!,/!:$+!I/U+!'$>-:7%+,+!/$!:$!%/--/$&!+->'<<&7&)!

SL(*A(*<=C:<C(

R<!.+<$/+-'&!=!/<!;:$'>'I'&!,/!E'<<+%&=+!7/!W+<<+$!/$><+P+,&7!/$!<+!5&6+->+!
,/! (+! ;+$>W:/<+! j:/! %'/$/! :$+! /Z%/$7'8$! -/<+%'P+6/$%/! 9-+$,/! =! /7%L! <</$+! ,/!
>&$%-+7%/7!I&-!7:!9-+$!-'j:/3+!I+'7+FN7%'>+B!+-j:'%/>%8$'>+!=!>:<%:-+<)!2:7!7/U+7!,/!
',/$%',+,!I-&>/,/$!,/!:$!I+7+,&!-/6&%&!j:/!W+!,/F+,&!W:/<<+7!+!%-+P17!,/!'0/-&7B!
L-+0/7! =! -&6+$&7)! R7%+! 5&6+->+! /7%L! 7'%:+,+! /$! /<! /Z%-/6&! $&-&-'/$%+<! ,/! <+!

Q?NK:>(OL.(*;4K!C(M*:PA!?4C(!*(
E?AA>=CF>L(

!
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I-&P'$>'+! ,/! #<0+>/%/! =! +<! 7:-/7%/! ,/! <+! ,/! 5:/$>+)! 2/! %-+%+! ,/! :$+! <<+$:-+B!
%NI'>+6/$%/! 6+$>W/9+B! 7:->+,+! I&-! ,&7! -N&7"! /<! 5+0-'/<! =! /<! Dg>+-! hH'9:-+! ]i)!
Rj:','7%+$%/!,/!+60&7!-N&7!7/!/$>:/$%-+!/<!C'$>8$!,/!E/7!h`i)!*/!P/3!/$!>:+$,&!7/!
I:/,/$! &07/-P+-! /$! <+! 5&6+->+! >W&3&7B! j:/! 7&$! >&$7%-:>>'&$/7! ,/! I'/,-+!
/6I</+,+7! I&-! <&7! <+0-+,&-/7! ,/! <+! 3&$+! I+-+! >&0'F+-7/! =! 9:+-,+-! <&7! +I/-&7! ,/!
<+0-+$3+!

SLOL(*A(E>AA*(!*A(4>B:?*A(

R<! -N&! 5+0-'/<B! j:/! $+>/! /$! (+! ;:/<+! ,/! 2+$! D:+$B! /$! <+! 5&6:$',+,! ,/!
#<0+--+>N$!hS/-:/<iB!/7!/<!I-'$>'I+<!+@<:/$%/!,/<!Dg>+-!=!7/!:$/!+!17%/!/$!<+!<&>+<',+,!
P+</$>'+$+!,/!5&@-/$%/7)!R<!5+0-'/<!7'-P/!,/! <N6'%/!$+%:-+<!/$%-/! <+7!I-&P'$>'+7!,/!
5:/$>+B!#<0+>/%/!=!E+</$>'+)!R<!>+:>/!,/!/7%/!-N&!/7!:$&!,/!<&7!6L7!<'6I'&7!=!6/$&7!
>&$%+6'$+,&7!,/<!>&$%'$/$%/!/:-&I/&!,/0',&!+<!'6I&-%+$%/!,/7I&0<+6'/$%&!,/!7:!
>:/$>+!=!+!<+!@+<%+!,/!+>%'P',+,/7!/>&$86'>&?@+0-'</7!j:/!>&$%+6'$/$!7:7!+9:+7)!R$!
7:! >:-7&! +P+$3+! /$%-/! I<+$'>'/7B! ,/7@'<+,/-&7B! >&-%+,&7! =! 7+<'$+7! ,+$,&! <:9+-! +!
I+-+F/7!,/!P+<&-!I+'7+FN7%'>&!g$'>&!I&-!<&!j:/!/$!5+7%'<<+?(+!;+$>W+!<+!;+$>W:/<+!
W+! 7',&! >&$7',/-+,+! C/7/-P+! [+%:-+<! /$! \ccd! =! /$! <+! I-&P'$>'+! ,/! E+</$>'+! <+7!
M&>/7!,/<!-N&!5+0-'/<!W+$!7',&!,/><+-+,+7!4+-j:/![+%:-+<!/$!/<!+U&!]__d)!R7!:$!-N&!
,/!+9:+7!I&>&!I-&@:$,+7!=!-LI',+7!j:/!/$!7:!>:-7&!W+!@&-6+,&!:$&!,/!<&7!6/F&-/7!
>+U&$/7! @<:P'+</7! ,/! %&,+! R7I+U+! ,+$,&! <:9+-B! >&6&! W/6&7! ,'>W&B! +! :$&! ,/! <&7!
I+-+F/7!6L7!0/<<&7!,/!<+!9/&9-+@N+!>+7%/<<+$&?6+$>W/9+(,/!P+<&-!I+'7+FN7%'>&!g$'>&!
,&$,/!7/!I:/,/!I-+>%'>+-!/<!,.P+023'=!/<!I'-+9k'76&)!

R<! -N&! 5+0-'/<! 7/! I-/7%+! +! <+! I/7>+! ,/! ,'P/-7+7! /7I/>'/7"! %-:>W+! +->&! '-'7B!
0+-0&! /! '$><:7&! <+! +$9:'<+)! (+! @+:$+! 7/! >&6I</%+! >&$! /7I/>'/7! >&6&! <+! >+0-+!
6&$%/7+B!<+!9'$/%+B!/<!%/F8$B!/<!9+%&!6&$%17B!<+!$:%-'+!=!+P/7!>&6&!/<!L9:'<+!-/+<B!/<!
L9:'<+!I/-,'>/-+B!/<!0gW&!-/+<B!/<!+3&-B!/<!W+<>8$!I/-/9-'$&!=!/<!6+-%N$!I/7>+,&-)!

(&7! <<+$&7! =! P/9+7! j:/! +%-+P'/7+! /<! -N&! 5+0-'/<! +<0/-9+$! $&! 78<&! 9-+$!
P+-'/,+,! ,/! /7I/>'/7! P/9/%+</7B! >&6&! I'$&! >+--+7>&B! 7+0'$+B! /$>'$+B! -&6/-&B!
/$/0-&B!L<+6&!=!7+:>/B!7'$&!%+60'1$!/Z>/</$%/7!%/--/$&7!+9-N>&<+7!,&6'$+,&7!I&-!
<&7! >:<%'P&7! ,/! &<'P&7B! +<6/$,-&7B! P',/7B! 9'-+7&<B! >/-/+</7! =! </9:6'$&7+7! j:/B! /$!
&>+7'&$/7B! +<%/-$+$! >&$! <+7! -+60<+7! =! 7:! I/>:<'+-! P/9/%+>'8$)! R$! <&7! 6/7/7! ,/!
@/0-/-&! =!6+-3&B! >:+$,&! <&7! +<6/$,-&7! /7%L$! /$! @<&-B! <&7! >+6I&7! ,/! <+! 5&6+->+!
&@-/>/$!:$!/7I/>%+>:<+-!+%-+>%'P&!hdi)!

R<! P+<</! ,/<! 5+0-'/<! %'/$/! +,/6L7! :$+! 9-+$! -'j:/3+! >:<%:-+<! ,/0',&! +! 7:!
I+%-'6&$'&!+-j:/&<89'>&!I-&P/$'/$%/!,/!<+!1I&>+!I-/W'7%8-'>+)!#0:$,+$!<&7!-/7%&7!
@87'</7B! <&7!-/7%&7!,/!<+7!R,+,/7!,/<!.-&$>/!=!,/<!M'/--&!j:/!7/!/$>:/$%-+$!/$!<&7!
=+>'6'/$%&7!,/!(&7!5+7%/<<+-/7!h;'-+iB!(+!E/9:'<<+!hE'<<&7+i!=!<+7!I'$%:-+7!-:I/7%-/7!
,/<!+-%/! </P+$%'$&!,/<!#0-'9&!,/! <+!M&3!,/!5'>+$%/!h;'$9<+$'<<+i)!S+60'1$!/Z'7%/$!
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-/7%&7!,/!<+!>:<%:-+!'01-'>+!>&6&!<+!$/>-8I&<'7!,/!4:$%+!,/!.+--'&$:/P&!hQ$'/7%+i!=!
/<!=+>'6'/$%&!,/!5+0/3+!,/!;&=+!hR$9:N,+$&7i)!#7N6'76&!W+=!-/7%&7!,/! <+!1I&>+!
-&6+$+!>&6&!<+!5+<3+,+!,/!(+!4/7j:/-+B!<&7!I:/$%/7!,/!(+7!4:/$%/>'<<+7!,/!Q$'/7%+B!

,/!E+,/&>+U+7!=!,/!R$9:N,+$&7)!

R<! P+<</! ,/<! -N&! 5+0-'/<! %'/$/! :$! I+%-'6&$'&! W'7%8-'>&?6&$:6/$%+<! ,/!
'6I&-%+$>'+! j:/! /7%L! >&$7%'%:',&!I&-! <+7! @+>W+,+7!,/! 7:7! >+7&$+7! 7&<+-'/9+7! j:/!
>:/$%+$! >&$! 7:7! -/7I/>%'P&7! /7>:,&7! @+6'<'+-/7! >&6&! <&7!,/! Q$'/7%+B! R$9:N,+$&7B!
;'-+!=!;'$9<+$'<<+n!I&-!<&7!$:6/-&7&7!>&$P/$%&7B!'9</7'+7!=!/-6'%+7!-/I+-%',+7!I&-!
%&,+7! <+7! I&0<+>'&$/7! ,/<! P+<</n! <&7! >+7%'<<&7! ,/! <+7! I&0<+>'&$/7! >&$j:/$7/7! ,/!
E'<<&-+!=!R$9:N,+$&7B!=!9-+$!$g6/-&!,/!@:/$%/7!6&$:6/$%+</7)!

#7'6'76&!/<!>:-7&!,/<!5+0-'/<!I&7//!:$!9-+$!I+%-'6&$'&!'$,:7%-'+<"!<+7!,&7!
I-/7+7! ,/! 5&$%-/-+7! j:/! 9/$/-+$! :$! 9-+$! /60+<7/! j:/! '$@<:=/! /$! 7:! @'7&$&6N+!
%/--'%&-'+<! =! +60'/$%+<! =! %'/$/! :$+! 9-+$! '6I&-%+$>'+! I+-+! <+! I-&,:>>'8$!
W',-&/<1>%-'>+)!

!

!

HQKlC#!])?!EQ2S#!4#[JCO;Q5#!*R(!CTJ!5#.CQR(!*R!#Kl#2!5CQ2S#(Q[#2)!
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SL[9&A>(MCc(!*A(/d4>:&

R<!-N&!Dg>+-B!j:/!$+>/!/$!<+!2/--+$N+!,/!5:/$>+B!+%-+P'/7+!<+!>&6+->+!,/!(+!
;+$>W:/<+B! <+7!I-&P'$>'+7!,/!5:/$>+B!#<0+>/%/!=!E+</$>'+!I+-+!,/7/60&>+-!/$!/<!
6+-! ;/,'%/--L$/&n! /<! -N&! 5+0-'/<B! 7:! I-'$>'I+<! %-'0:%+-'&B! @<:=/! ,'0:F+$,&!
$:6/-&7&7! 6/+$,-&7B! +0-'1$,&7/! I+7&! /$%-/! 0&7j:/7B! -&0</,+</7! =! >+6I&7! ,/!
<+0&-! @&-6+$,&! :$! %+F&! /7%-/>W&! /$! /<! j:/! 7/! >&$F:9+! ,/! 6&,&! +-6&$'&7&! <+!
0/<</3+!,/<!/$%&-$&!>&$!/<!'$%/-17!W'7%8-'>&!,/!<+7!I&0<+>'&$/7!j:/!7/!+7'/$%+$!/$!7:!
-'0/-+)!

R<!P+<&-!I+'7+FN7%'>&!,/<!/$%&-$&!,/<!-N&!7/!:$/!+!<+!0/<</3+!=!P+<&-!W'7%8-'>&!
,/!<+7!I&0<+>'&$/7!I&-!<+7!j:/!%-+$7>:--/)!D&-j:/-+!/7%L!7'%:+,+!/$!:$+!W&3!,/<!-N&!
Dg>+-! @&-6+,+! I&-! /<! ,'7>:--'-! 6/+$,-'3+$%/! ,/<! -N&)! 2/! %-+%+! ,/! :$+! >':,+,!
+6:-+<<+,+! I&-! <&7! L-+0/7! /$! /<! 7'9<&! mQQ)! 2:! S&--/! ,/! *&U+! .<+$>+B! <+! 6+$,8!
>&$7%-:'-!/<!;+-j:17!,/!E'<</$+n!<+!'9</7'+!,/!2+$%+!;+-N+!,/!<+!#7:$>'8$!/7!,/<!7'9<&!
mEQ!7:!/7%'<&!/7!,/!%-+$7'>'8$!/$%-/!/<!98%'>&!=!/<!-/$+>/$%'7%+n!<+!R-6'%+!,/![:/7%-+!
2/U&-+!,/!5:0+7B!I+%-&$+!,/! <+! <&>+<',+,B!>:=+!-&6/-N+!7/!>/</0-+!/<!]]!,/!6+=&!
>&$!+<+-,/7!,/!;&-&7!=!5-'7%'+$&7!7/!>&$7',/-+!@'/7%+!,/!'$%/-17!%:-N7%'>&!=!>:<%:-+<)!
R$%-/! 7:7! /,'@'>'&7! >'P'</7!,/7%+>+$! <+!5+7+!,/<!5&--/9',&-B! j:/!&7%/$%+! /<! /7>:,&!
,/<!;+-j:17!,/!E'<</$+B!=!/<!#=:$%+6'/$%&!j:/!I&7//!-/F+7!6:=!'$%/-/7+$%/7!hfi)!

#<>+<L! ,/<! Dg>+-! /7! :$&! ,/! <&7! I:/0<&7!6L7! I'$%&-/7>&7! ,/! (+!;+$>W:/<+B!
,/><+-+,&!5&$F:$%&!M'7%8-'>&?#-%N7%'>&!I&-!C/+<!*/>-/%&!]bbdX\c^]!,/!b_!,/!F:<'&!
heiB! 7:7! >+7+7! /7%L$! /Z>+P+,+7! =! /7>+<&$+,+7! /$! :$+! <+,/-+! W+7%+! <+! >'6+! ,/! <+!
6&$%+U+!/$!<+!j:/!7/!+<3+!/<!>+7%'<<&!L-+0/!,/!@'$+</7!,/<!7'9<&!mQQB!@&-%'@'>+,&!/$!/<!
mE! =! -/@&-6+,&! /$! <+! 1I&>+! >-'7%'+$+)! S'/$/! :$! %&--/8$! I/$%+9&$+<! =! ,&7!
%&--/>'<<+7)!(+!6&$%+U+!7/!W+<<+!+%-+P/7+,+!I&-!:$!9-+$!$g6/-&!,/!>:/P+7!/$%-/!<+7!
j:/!,/7%+>+!<+!,/<!6N%'>&!-/=!K+-+,1$!hK+-+,1$!7'9$'@'>+!o>:/P+p!/$!L-+0/i!j:/!/7!
:$&!,/!<&7!I&>&7!/F/6I<&7!,/!>:/P+!@&-%'@'>+,+!I&-!<&7!L-+0/7!+<!&0F/%&!,/!7/-P'-!,/!
P'9N+! /$! /<! 5+6'$&! C/+<! +! (/P+$%/! <&! j:/! /Z'9N+! +%-+P/7+-! /<! I:/$%/! -&6+$&B!
-/>&$7%-:',&! /$! /<! 7'9<&! mEQQQ! =! -/7%+:-+,&! /$! \cc_)! R$! <&7! 7'9<&7! mQE! =! mE! 7/!
>&$P'-%'8!/$!+,:+$+)!*/7%+>+!7:!I<+3+!,/!%&-&7!I&-!7:!@&-6+!7'$9:<+-!>:=&!&-'9/$!
I:,&!7/-!:$+! <:>/-$+!I+</&>-'7%'+$+)!R$!S&<&7+!/<!I+'7+F/! 7/!W+>/!6L7!+9-/7%/B! /<!
>+:>/!,/<! -N&! 7/!/7%-/>W+!=! 7:7! >+U&$/7! 7&$!,/!:$+!0/<</3+!/Z%-+&-,'$+-'+!,+$,&!
<:9+-!+!I+-+F/7!>&6&!(+7!C&>W+7B!/<!S-+$>&!,/<!(&0&!=!R<!;&<'$+-)!

R$! /<! >:-7&! ,/<! -N&! Dg>+-! 7/! I:/,/! I-+>%'>+-! <+! I/7>+! ,/I&-%'P+! /$!
E+<,/9+$9+!=!%+60'1$!<+!>+3+!I:/7!+0:$,+$!<&7!>&%&7!,/!9-+$!P+<&-!>'$/91%'>&)!

!

!
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SLSL&*A(:?<4@<(!*(E*;(

(&7! I:/0<&7! +<0+>/%/U&7! j:/! @&-6+$! /<! 2/U&-'&! ,/!E/7! 7&$"! .+<7+! ,/!E/7B!
E'<<+!,/!E/7!=!5+7+7!,/!E/7!/$!<&7!j:/!7/!+I-/>'+$!<&7!I+'7+F/7!6L7!I/>:<'+-/7!,/!(+!
;+$>W:/<+)!4+-/>/!7/-!j:/!/<!$&60-/!,/!E/7!$+>'8!,/<!9-'%&!,/!+P+$>/!,/!<+7!%-&I+7!
>-'7%'+$+7!>&$%-+!<+7!6:7:<6+$+7)!R<!>-/>'6'/$%&!,/!<+!I&0<+>'8$!/$!<&7!<:9+-/7!,/!
E/7!7/!,/0'8!+!j:/!#<@&$7&!m!/<!2+0'&!&%&-98!:$!@:/-&!+!<&7!W+0'%+$%/7!,/!E/7!I+-+!
I&,/-!%-+0+F+-!I&-!>:/$%+!I-&I'+!<+7!%'/--+7B!j:/!+$%/-'&-6/$%/!/-+$!I-&I'/,+,!,/!
<+!5&-&$+)!

.+<7+!,/!E/7!+g$+!<+!<<+$:-+!6+$>W/9+!>&$!<&7!P/-,/7!6&$%/7!,/<!&/7%/!,/!<+!
5&6:$',+,!E+</$>'+$+)!2:7!W+0'%+$%/7!>:<%'P+$!/$!%'/--+7!,/!7/>+$&"!%-'9&B!>/0+,+B!
9'-+7&<B!=/-&7!=!+<9&!,/!P'U+B!=!7/!,/,'>+$!+!<+!>-N+!,/<!9+$+,&!&P'$&)!R$!7:!%1-6'$&!
7/!/$>:/$%-+!H:/$%/!5+7+!&!H:/$%/!(+-9+B!:$!6+$+$%'+<!7'%:+,&!/$!<+!I+-%/!0+F+!,/<!
I:/0<&B!,&$,/!7/!W+$!W+0'<'%+,&!6/7+7!,/!6+,/-+!=!7/!W+!>&$7%-:',&!:$+!>+7+!,/!
>+6I&! +0'/-%+! I+-+! j:/! <&7! <:9+-/U&7! I:/,+$! >&>'$+-! >&$! </U+! 7'$! I/<'9-&! ,/!
'$>/$,'&!h^i)!

E'<<+!,/!E/7!/7%L!/$><+P+,+!/$!<&!+<%&!,/!:$+!6&$%+U+!/$!<+!j:/!,/7%+>+$!<+7!
-:'$+7!,/!:$! >+7%'<<&! L-+0/B! j:/! 7/! -/6&,/<8! /$! 1I&>+!,/! <+7!K:/--+7!5+-<'7%+7! =!
j:/! >&$7/-P+! /<! +<F'0/n! <+! '9</7'+! ,/! (+! #7:$>'8$! /7! ,/<! 7'9<&! mEQB! >&$7/-P+! ,&7!
-/%+0<&7!-/$+>/$%'7%+7!=!:$&!0+--&>&B!W&=!7/!>&$&>/!>&6&!2+$%:+-'&!,/<!5-'7%&!,/!
<+!E',+!I&-j:/!+j:N!7/!P/$/-+!7:!'6+9/$B!j:/!+%-+/!+!6:>W&7!I/-/9-'$&7!>+,+!\`!
,/!7/I%'/60-/B!,N+!/$!j:/!7/!>/</0-+!7:!@/7%'P',+,!hci)!

R$!5+7+7!,/!E/7!,/7%+>+!<+!'9</7'+!,/!2+$%+!x:'%/-'+B!j:/!,+%+!,/!\dfc)!M&=!
/7! ,/! :$! /7%'<&! 0+--&>&! =! +<! I'/! ,/<! %/6I<&! :$+! %&--/! +,&7+,+! %/-6'$+! /$! :$!
>+6I+$+-'&! ,/! I'/,-+! ,/! 7'<</-N+! <+0-+,+B! >&$! :$+! >&-$'7+! /$! <+! j:/! +<%/-$+$!
I'-:<&7!/7@1-'>&7B!I'-L6',/7!=!9L-9&<+7!,/!I'/,-+)!4&-!*/>-/%&!f^X\ccdB!,/!b\!,/!
F:<'&!,/! <+!5&$7/F/-N+!,/!R,:>+>'8$!=!5:<%:-+!,/!5+7%'<<+?(+!;+$>W+! <+! '9</7'+! @:/!
,/><+-+,+! .'/$! ,/! Q$%/-17! 5:<%:-+<B! >&$! >+%/9&-N+! ,/! ;&$:6/$%&)! (&7! <:$/7! ,/!
4+7>:+! 7/! >/</0-+! <+!C&6/-N+!,/! <+!R$>+-$+>'8$B! '6+9/$!j:/! 7/! >&$7/-P+! /$!:$+!
>+I'<<+!,/! <+! '9</7'+)!R$! <+!I&0<+>'8$! %+60'1$!7&$!,'9$&7!,/!6/$>'&$+-!/<!/,'@'>'&!
,/<! #=:$%+6'/$%&! j:/! /7! ,/<! 7'9<&! mEQQQB! /<! #->&! ,/! 2+$! #$%&$'&! =! <+! H:/$%/! ,/<!
(+P+,/-&!h\_i)!

SLWL(C=:>;(AC4>A?!>!*;(!*A(*<=C:<C(

5:+%-&!I&0<+>'&$/7!>/->+$+7!+<!0+<$/+-'&!j:/!6/-/>/!<+!I/$+!P'7'%+-!7&$!<+7!
P+</$>'+$+7"!C/j:/$+!=!l%'/<B! j:/!W'7%8-'>+6/$%/!I/-%/$/>N+$!+!(+!;+$>W:/<+B! <+!
+<0+>/%/U+!S+-+3&$+!,/!(+!;+$>W+B!=!<+!>&$j:/$7/!#<+->8$)!
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C/j:/$+!,/0/!7:!$&60-/!+<! %&I&$N6'>&!L-+0/!oC+yy+s$+p!j:/!7'9$'@'>+! o<+!
@:/-%/B!<+!7/9:-+p!=!j:/!+<:,/!+!j:/!/-+!,:-+$%/!<+!R,+,!;/,'+!:$+!I<+3+!@&-%'@'>+,+!
,/! 9-+$! P+<&-! /7%-+%19'>&)! R$! <+!#<>+3+0+!,/<! 7'9<&! mQ! 7/! I:/,/$! +I-/>'+-! <+7! ,&7!
%&--/7! ,/! <+! 6:-+<<+! =! <+! I:/-%+! ,/! +>>/7&! +<! -/>'$%&)! (+! H&-%+</3+! >&$7%-:',+! +!
@'$+</7!,/<!7'9<&!mQQ!/7!,/!/7%'<&!6:,1F+-n!<+!5+7+!5&$7'7%&-'+<B!+$%/7B!C/+<!5&$P/$%&!
,/<!5+-6/$!>:=+!@:$,+>'8$!,+%+!,/<!7'9<&!mQQQB!+<0/-9+!+,/6L7!/<!;:7/&!;:$'>'I+<!
,&$,/! 7/! /ZW'0/$! >&</>>'&$/7!,/! /%$&<&9N+B! +-j:/&<&9N+! =! >'/$>'+7!$+%:-+</7n! 7&$!
,'9$+7! ,/! >'%+-! <+7! '9</7'+7! ,/! 2+$%+! ;+-N+! =! ,/<! 2+<P+,&-! ,/<! 7'9<&! mQE! >:=+7!
I&-%+,+7B! ,/! /7%'<&! 98%'>&! @<&-',&B! @:/-&$! ,/><+-+,+7! /$! \cb\! <+! I-'6/-+!
;&$:6/$%&![+>'&$+<!=!<+!7/9:$,+!;&$:6/$%&!M'7%8-'>&?#-%N7%'>&)!*/7,/!/7+!@/>W+!
+60+7!I/-%/$/>/$!+<!S/7&-&!#->W'PN7%'>&![+>'&$+<)!

l%'/<! >&$7/-P+! /$! /<! 7:07:/<&! ,/! 7:! >+7>&! W'7%8-'>&! :$! '6I-/7'&$+$%/!
/$%-+6+,&!,/!>:/P+7!j:/!7'-P'/-&$!,/!-/@:9'&!=!+<6+>1$!/$!<+!1I&>+!6/,'/P+<)!*/!
9-+$!/$%',+,!7&$!7:7!>+7+7!7&<+-'/9+7B!j:/!I/-%/$/>'/-&$!+!$&0</7!/!W',+<9&7!=!j:/!
%&,+PN+!>&$7/-P+$!0<+7&$/7!/$!7:7!@+>W+,+7)!#7'6'76&!,/$%-&!,/!:$!/7%'<&!I/>:<'+-!
I:/,/$! +,6'-+-7/! <+7! >+7+7! ,/! <&7! <+0-+,&-/7! ,/! I:/-%+7! %+<<+,+7B! +%-+>%'P+7!
+<,+0+7B! 0+<>&$/7! %NI'>&7! =! -/F+7! ,/! @&-F+)! R$! 7:! %1-6'$&! 6:$'>'I+<! /Z'7%/$! %-/7!
6&<'$&7B! ,/! <&7!6:>W&7! j:/! %:P&"! /<! ,/<! 5&$>/F&B! ,/<! 7'9<&! mEQB! /<! ;&<'$&! ,/! R$!
6/,'&!=!/<!,/!C/j:/F&B!,/<!7'9<&!mEQQQ)!

R$%-/!<&7!6&$:6/$%&7!-/<'9'&7&7!,/7%+>+$!<+!'9</7'+!,/![:/7%-+!2/U&-+!,/!<+!
#7:$>'8$B! ,/<! 7'9<&! mEQB! /$! <+! j:/! W+=! j:/! +,6'-+-! 7:7! ,&7! I&-%+,+7! ,/! /7%'<&!
W/--/-'+$&!=!<+!'6+9/$!,/<!5-'7%&!>&$!<+!5-:3!+!>:/7%+7B!j:/!F:$%&!>&$!<+!E'-9/$!,/<!
C/6/,'&!/7!>&I+%-&$&!,/!l%'/<n!<+!E'-9/$!,/<!C/6/,'&B!j:/!7/!P/$/-+!/$!<+!R-6'%+!
,/<!6'76&!$&60-/B! j:/! %+60'1$! /7!,/<! 7'9<&!mEQ! =! /$! /<<+! 7/!6/3><+$! <&7! /7%'<&7!
98%'>&B!0+--&>&!=!$/&><L7'>&)!

R<! 5&$P/$%&! ,/! <+! ;/->/,! ,/! l%'/<! /7! ,/! /7%'<&! $/&><L7'>&B! +<0/-98! +! <&7!
6/->/,+-'&7! ,/7,/! \fbd! W+7%+! <+! ,/7+6&-%'3+>'8$! ,/! \^bdB! 7:! >gI:<+! /7%L!
-/>:0'/-%+!,/!%/F+7!P',-'+,+7!+3:</7!=!0<+$>+7)!

R$%-/!<&7!/,'@'>'&7!>'P'</7!W/6&7!,/!6/$>'&$+-!<+!5+7+!5&$7'7%&-'+<B!j:/!/7%L!
/$!<+!4<+3+!,/<!#=:$%+6'/$%&B!=!@:/!>&$7%-:',+!/$!/<!7'9<&!mEQQQ!/$!/7%'<&!>+7%/<<+$&!
>&$!:$+!0/<<+!I&-%+,+!$/&><L7'>+)!

l%'/<! >:/$%+! >&$! ,&7! ;:7/&7! '6I&-%+$%/7"! /<! ,/<! E'$&B! @:$,+,&! /$! \c^fB!
:0'>+,&! /$!:$+! +$%'9:+!0&,/9+! >'->:<+-! ,/<! 7'9<&!mQmB! j:/! +,/6L7! /7! <+! 7/,/!,/<!
5&$7/F&!C/9:<+,&-!,/!<+!*/$&6'$+>'8$!,/!J-'9/$!l%'/<?C/j:/$+n!=!/<!,/!<+!;'/<!=!
,/! <+! 5/-+B! j:/! 7/! @:$,8! /$! :$! #<6+3+-! ,/<! 7'9<&! mEQQQB! >&$7/-P+,&! I&-! <+! C/+<!
5&@-+,N+!,/!(+0-+,&-/7!=!5&<6/$/-&7!,/!<+!>':,+,)!
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l%'/<! %'/$/!+,/6L7!:$+!4<+3+!,/! %&-&7!>&$7%-:',+!/Z>+P+$,&!/<!>&7&!/$!:$!
>/--&B!j:/!/7!,/! <+7!6L7!+$%'9:+7!,/! <+!5&6:$',+,!P+</$>'+$+B!7/!>+-+>%/-'3+!I&-!
/7%+-!>:0'/-%+!/$!I+-%/!I&-!I+<>&7!j:/!I&7//$!:$!%/F+,'<<&!6:=!9-+>'&7&!7&7%/$',&!
I&-!\_^!>&<:6$+7!>&$!>+I'%/</7!,/!W'/--&!,/!P&<:%+7!F8$'>+7!h\\i)!

R$!S+-+3&$+!,/!(+!;+$>W+!7&$!,'9$&7!,/!6/$>'8$!/<!I:/$%/!-&6+$&!7&0-/!
/<! -N&! E+<,/6/60-+! +! 7:! I+7&! I&-! <+! <&>+<',+,B! 0+7%+$%/7! >+7+7! 0<+7&$+,+7B! <+!
'9</7'+! ,/! 2+$! .+-%&<&61! j:/! >&6/$38! +! >&$7%-:'-7/! /$! \d`c! @'$+<'3L$,&7/! 7:!
%&--/?>+6I+$+-'&B!,/!I<+$%+!>:+,-+,+B!/$!\fc`n!<+!R-6'%+!,/!2+$!#$%&$'&!#0+,!,/<!
7'9<&! mEQQ! =! <+! 6+9$N@'>+! 4<+3+! ;+=&-! >&$7%-:',+! /$! \fc]B! ,/><+-+,+! 5&$F:$%&!
M'7%8-'>&?#-%N7%'>&! [+>'&$+<B! >&$! 0+<>&$+,+7! P&<+,'3+7! ,/! 6+,/-+! =! :$! 7&I&-%+<!
7&0-/! +->&7! ,/!6/,'&! I:$%&)! S+$%&! /$! <+! '9</7'+! >&6&! /$! <+! 4<+3+!;+=&-! @'9:-+!
+,&7+,&! :$! /7>:,&! ,/<! 4+I+! Q$&>/$>'&! mQ)! R<! #=:$%+6'/$%&B! j:/! ,+! +! <+! 4<+3+!
;+=&-B!/7!,/!/7%'<&!-/$+>/$%'7%+)!

(+! 4<+3+! ,/! %&-&7! /7! <+! g$'>+! j:/! @:/! >&$7%-:',+! /Z>+P+$,&! /<! >&7&! /$!:$!
>/--&)! (&7!5+-$+P+</7B! j:/! >&6'/$3+$!/<!*&6'$9&!,/!5+-$+P+<B! `b!,N+7! +$%/7!,/<!
*&6'$9&!,/!C+6&7B!/7%L$!,/><+-+,&7!,/!'$%/-17!%:-N7%'>&!-/9'&$+<!h\]i)!

#<+->8$B!j:/!7/!=/-9:/!/$!:$!I-&6&$%&-'&!,/!:$!>/--+,&!6/+$,-&!,/<! -N&!
Dg>+-B! /7%L! ,/><+-+,+! 5&$F:$%&! M'7%8-'>&?#-%N7%'>&! W+0'1$,&7/! +I-&0+,&! <+!
,/<'6'%+>'8$!,/<!/$%&-$&!/<!b!,/!F:<'&!,/!\c^\)!*/0/!7:!$&60-/!+!<&7!L-+0/7!I:/7%&!
j:/!#<+->8$!7'9$'@'>+!o@&-%+</3+p)!5:/$%+!>&$!:$+!6:-+<<+!>&$!+'-&7+7!%&--/7!=!%-/7!
-/>'$%&7!+6:-+<<+,&7!,/<!7'9<&!mQQ)!R<!>+7%'<<&!/7!,/!I<+$%+!'--/9:<+-!=!,/!1<!7&0-/7+</!
<+! S&--/! ,/<! M&6/$+F/! >&6&! :$! /</P+,&! 6+7>+-8$! ,/! I-&+B! j:/! W&=! +<0/-9+! /<!
4+-+,&-)!(+! <&>+<',+,! %'/$/!:$+!P+-'+,+!+-j:'%/>%:-+!>'P'<! =! -/<'9'&7+!I:/7!>:/$%+!
>&$!:$!I:/$%/!-&6+$&B!/<!4+<+>'&!,/!<&7!5+7%+U/,+B!/$!/<!j:/!7/!>&$7/-P+$B!/$!:$!
I/j:/U&!6:7/&B!/<!+->+!j:/!>&$%/$N+!/<!H:/-&!,/!#<+->8$!=!<&7!I-'P'</9'&7!-/<+/7!,/!
<+!P'<<+n!/<!#=:$%+6'/$%&!/7!:$!/,'@'>'&!,/<!7'9<&!mEQ!>&$!>'$>&!+->+,+7B!7'%:+,&!/$!<+!
4<+3+!;+=&-)!

R$%-/! <&7! /,'@'>'&7! -/<'9'&7&7! 7&0-/7+</$"! <+! '9</7'+! ,/! 2+$%&! *&6'$9&! ,/!
2'<&7B!,/!/7%'<&!-&6L$'>&!%+-,N&B!,/><+-+,+!;&$:6/$%&![+>'&$+<!/$!\cc]n!<+!'9</7'+!
,/! 2+$%+!;+-N+B! ,/<! 7'9<&!mEQB! %'/$/!:$+!I&-%+,+!I<+%/-/7>+! /$! <+!j:/!:$+7!0/<<+7!
>&<:6$+7!7:7%/$%+$!:$!/$%-+6+,&!,/!W&-$+>'$+7n!%+$%&!/<!-/%+0<&!6+=&-!>&6&!/<!
7+9-+-'&B! <+! I'<+! 0+:%'76+<! =! <+! 08P/,+! ,/! /7%:>&7! ,/! <+! 7+>-'7%N+! 7&$! &0-+7! ,/!
R7%/0+$! D+6/%/! ,/! J-</+$7! 6'/$%-+7! /<! >&-&B! ,/<! 7'9<&! mEQQQB! 7/! +%-'0:=/! +! D&71!
;+-%N$! ,/! #<,/W:/<+)! R$! /<! -/>'$%&! ,/! /7%+! '9</7'+! 7/! +I-&08! /<! R7%+%:%&! ,/!
#:%&$&6N+!,/!5+7%'<<+?(+!;+$>W+)!

J%-&7!/,'@'>'&7!-/<'9'&7&7!,/!'6I&-%+$>'+!/$!/7%+!<&>+<',+,!7&$!<+!'9</7'+!,/!<+!
2+$%+!S-'$',+,B!,/<!7'9<&!mQQQ!=!mQEB!>&$!I&-%+,+!I<+%/-/7>+!j:/!/ZW'0/B!/$%-/!&%-&7B!
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/<! /7>:,&!,/<!;+-j:17!,/!E'<</$+n! =! <+! '9</7'+!,/!2+$! D:+$!.+:%'7%+B!,/<! 7'9<&!mEQB!
j:/!/7%L!/$!<+!4<+3+!;+=&-!h\bi)!

R<! /60+<7/! ,/! #<+->8$! /7! ,/! 9-+$! '6I&-%+$>'+! I+-+! <+! I-&,:>>'8$!
W',-&/<1>%-'>+!h\`i)!

WL(*A(B>A<*>:?C(

#:$j:/! 7/! 7:I&$/! j:/! <+7! +9:+7! ,/<! 6+$+$%'+<! 7/! :7+-&$! ,/7,/! 1I&>+!
-&6+$+B!/<!W/>W&!/7!j:/!$&!7/!%'/$/$!$&%'>'+7!>'/-%+7!,/!7:!/6I</&B!W+7%+!/<!7'9<&!
mEQQQ!/$!j:/!7/!7+0/!j:/! <&7!W+0'%+$%/7!,/<! <:9+-! %-+,'>'&$+<6/$%/!W+>N+$!:7&!,/!
<+7! +9:+7! ,/<!6+$+$%'+<! I+-+! +<'P'&! ,/! 7:7!6+</7! /$! <+7! I&3+7! j:/! <&7! <:9+-/U&7!
W+0N+$! W+0'<'%+,&! I+-+! 6+>/-+-! /<! /7I+-%&)! 2/9g$! D&71! ;+$:/<! #<6/$,-&7! <+!
I-'6/-+!$&%'>'+! 7&0-/!/<!6+$+$%'+<! 7/!,/0/!+<!9/89-+@&!S&6L7!(8I/3!9-+>'+7!+! <+!
>&6:$'>+>'8$!j:/!,/!/<<+7!</!W'3&!H-+=!./$'%&!;+->&B!@-+$>'7>+$&!,/<!>&$P/$%&!,/!
;+W&-+B!/$!/<!+U&!\e^f!h\di)!

*/7,/! 6/,'+,&7! ,/<! 7'9<&! mQm! /<! 0+<$/+-'&! >&$%+0+! >&$! :$! /,'@'>'&!
-/>%+$9:<+-B! >&$! %-/7! 0+<7+7! >:0'/-%+7! =! -&,/+,+7! ,/! +7'/$%&7! ,/$&6'$+,+7! o/<!
;+-j:17pB!o<+!;+-j:/7+p!=!o<+!#6'7%+,pB!17%+!g<%'6+!,/!6L-6&<!-&F&B!=!+,/6L7!>&$!
,&7!9-+$,/7!I'<+7"!:$+!I+-+!W&60-/7!=!&%-+!I+-+!6:F/-/7!,&$,/!7/!I&,N+$!0+U+-!
,/! P/'$%/! +! %-/'$%+! I/-7&$+7)! M+0N+! %+60'1$! +<9:$&7! 0+U&7! +<&F+,&7! /$! <+7!
W+0'%+>'&$/7!I+-+!/<!:7&!,/!<&7!I-&I'/%+-'&7B!@+6'<'+-/7!=!+<</9+,&7!j:/!<</P+0+$!/<!
$&60-/!,/!o(+!5&$>/I>'8$pB!o2+$!H-+$>'7>&!D+P'/-p!=!o2+$!D&+j:N$pB!%&,&7!/<<&7!,/!
6L-6&<! -&F&B! /! '$><:7&! 7/! >&$%+0+! >&$! ,&7! 9-+$,/7! I'<+7B! j:/! $&! /7%+0+$!
I+P'6/$%+,+7B!,/7%'$+,+7!<+!<<+6+,+!,/!o(&7!C&6+$&7p!+!<&7!I&0-/7!,/!7&</6$',+,!
=!<+!,/!o(+!2+<:,p!+!<&7!0+U'7%+7!>&$!I&>&7!-/>:-7&7!/>&$86'>&7!h\fi)!

5&6&!W/6&7!6/$>'&$+,&B!/<!0+<$/+-'&!/7%+0+!>&6I-/$,',&!/$!/<!<+%'@:$,'&!
,/!<&7!6+-j:/7/7!,/!E'<<+%&=+B!j:/!I+78!/$!\c`b!+!7/-!I-&I'/,+,!,/<!#=:$%+6'/$%&!
,/! /7%/! I:/0<&)! *:-+$%/! :$&7! >'$>:/$%+! +U&7! /<! /7%+0</>'6'/$%&! 7:@-'8! :$! 9-+$!
,/%/-'&-&! I/-6+$/>'/$,&! >/--+,&! &! 0'/$! 7'/$,&! :%'<'3+,&! 7&<+6/$%/! I&-! <&7!
<:9+-/U&7)!R$!\ccfB!I&-!'6I:<7&!,/!<+!@+6'<'+!K-+$/-&B!j:/!+,j:'-'-N+!/<!edq!,/!<+!
I-&I'/,+,!,/<!0+<$/+-'&B!7/!W'3&!:$+!/Z%-+&-,'$+-'+!-/6&,/<+>'8$!=!+6I<'+>'8$!,/<!
6'76&)!R$!<+!+>%:+<',+,!/<!I-&I'/%+-'&!/7!*)!#$%&$'&!K-+$/-&!;&-+%+<<+B!7'/$,&!7:!
*'-/>%&-?K/-/$%/!,/7,/!W+>/!,'/>'$:/P/!+U&7!*)!#$%&$'&!5+<&6+-,/!5+<&6+-,/)!

WLOL(QK*<=*;(!*(>NK>;(2?<*:>A*;(

(+7!+9:+7!,/!E'<<+%&=+!@:/-&$!<+7!g$'>+7!>&$7',/-+,+7!,/!:%'<',+,!Ig0<'>+!/$!
<+!I-&P'$>'+!,/!#<0+>/%/B!/$!P'-%:,!,/!<+!,'7I&7'>'8$!,+,+!/$!6+=&!,/!\^`d!I&-!<+!
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D:$%+!2:I-/6+!,/!2+$',+,!,/<!C/'$&B!=!7'$!j:/!7/!7/I+!<+!@/>W+!/Z+>%+!=+!j:/!I&-!
/--&-!7/!&6'%'8!/$!<+!K+>/%+!,/!;+,-',!h\ei)!

*/7,/!6/,'+,&7!,/!7'9<&!/<!0+<$/+-'&!>&$%+0+!>&$!>:+%-&!@:/$%/7B!:$+!/$!/<!
'$%/-'&-! ,/<! 0+<$/+-'&! =! %-/7! /$! /<! /Z%/-'&-)! (+! ,/<! '$%/-'&-! ,/<! 0+<$/+-'&! /-+!
>&$&>',+!>&6&!oH:/$%/!,/! <&7!.+U&7p!j:/!7/!/$>&$%-+0+!/$!:$!I:$%&!,/<!/,'@'>'&!
<<+6+,&! 4<+3+! ,/<!;/->+,&)! (+7! /Z%/-'&-/7! 7/! /$>&$%-+0+$! /$! 3&$+7! I-8Z'6+7! +<!
0+<$/+-'&B! ,&7! 7'%:+,+7! +<! @'$+<! ,/! <+! +<+6/,+! /-+$! <+! >&$&>',+! >&6&! o4&3+!
C/,&$,+pB!>:=+!+9:+!/-+!:%'<'3+,+!/$!0/0',+!I&-!<&7!0+U'7%+7!W+7%+!/<!+U&!\^^\B!=!<+!
@:/$%/!/6I</+,+!I+-+!,+-!,/!0/0/-!+! <+7!>+0+<</-N+7)!4&-!g<%'6&!+<!I'/!,/! <+! %+I'+!
,/<!0+<$/+-'&! 7/!/$>&$%-+0+! <+! @:/$%/B! >&$&>',+! >&$!/<!$&60-/!,/! oR<!S/F+-pB!j:/!
I-&I&->'&$+0+!+9:+!+<!<+P+,/-&)!

M&=!,N+! <&7!6+$+$%'+</7!,/!j:/!7/!7:-%/!/<!0+<$/+-'&!7&$! %-/7!+! <&7!j:/!7/!
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7/-P'>'&! ,/! <+! @&$,+! =! &%-+! I+-+! >&>'$+! 9/$/-+<)! R$! \^df! 7/! 6+$,8! /,'@'>+-! +<!
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>&<&>+>'8$!,/!0+$>&7!,/!I'/,-+!/$!<+!+<+6/,+)!

R$!<&7!+U&7!7/7/$%+!,/<!7'9<&!mQm!['>&<L7!2&-'+$&B!:$!>&6/->'+$%/!,/!#<0&-/+!
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>+@/%/-N+n! >:=+7! '$7%+<+>'&$/7! @:/-&$! '$+:9:-+,+7! /$! +0-'<! ,/! \cce! I&-! *)! D&71!
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3&$+! ,/! -/>/I>'8$! I-'$>'I+<! =! /<! >&6/,&-!
,&$,/! 7/! ,'7I&$/! :$! 0:@@/%! <'0-/! +! 0+7/! ,/!
I<+%&7! %NI'>&7! 6+$>W/9&7! ,/! /<+0&-+>'8$!
7/$>'<<+!=!%-+,'>'&$+<n!=!/<!M&%/<!(+!;+$>W:/<+B!
j:/! /7! <+! /,'@'>+>'8$! 6L7! +$%'9:+! ,/<!

0+<$/+-'&B! j:/! I&7//! /<! /$>+$%&! ,/!
>&$%+-! >&$! :$! I+%'&! 6+$>W/9&! 6:=!
+>&9/,&-!j:/!>&$F:9+! <+!$&0</3+!,/! <+!

HQKlC#!b)?!4l.(Q5Q*#*!*R(!.#([R#CQJ!R[!#KJ2SJ!*R!\c]])!
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I'/,-+! >&$! :$+! 0+<+:7%-+,+! ,/! 6+,/-+! =! ,/7,/! /<! j:/! 7/! +>>/,/! +<! 0+<$/+-'&!
hH'9:-+!di)!R<!>&6I</F&!@:/!'$+:9:-+,&!/<!]`!,/!+0-'<!,/!]__`!I&-!*)!S&6L7!;+U+7!
K&$3L</3B!/$%&$>/7!5&$7/F/-&!,/!.'/$/7%+-!2&>'+<!,/!5+7%'<<+?(+!;+$>W+)!

S&,+7! <+7! W+0'%+>'&$/7! ,/<! >&6I</F&! W&%/</-&! 7&$! +6I<'+7! =! >86&,+7B!
,'7I&$/$!,/!0+U&!>&6I</%&B!>+</@+>>'8$B!+'-/!+>&$,'>'&$+,&B!%/<1@&$&B!%/</P'7'8$!/!
W'<&! 6:7'>+<)! #,/6L7! /Z'7%/$! $:/P/! W+0'%+>'&$/7! I-/I+-+,+7! I+-+! I/-7&$+7! >&$!
6&P'<',+,!-/,:>',+)!

#7N6'76&B! /<! 0+<$/+-'&! >:/$%+! >&$! 9'6$+7'&! /Z%/-'&-B! 6'$'9&<@B! %/--+3+! +<!
+'-/!<'0-/B!+6I<'+7!3&$+7!P/-,/7!=!,/!I+7/&B!I+-y'$9!=!/-6'%+!>&$!7/-P'>'&!-/<'9'&7&)!

WLSL(4>:>4=*:J;=?4>;(!*(A>;(>NK>;(

R<!I-'6/-!+$L<'7'7!,/! <+7! +9:+7! @:/!I-+>%'>+,&!/$!\^``!I&-!/<!61,'>&! D&71!
K/$&P17! =! S+6+-'%B! j:/! -/7',N+! /$! E+</$>'+B! >&$7',/-L$,&<+7! >&6&! @/--:9'$&7+7!
+>N,:<&! %/-6+</7! h\ci)! R$! \^`f! <&7! j:N6'>&7! P+</$>'+$&7! H-+$>'7>&! ;'$/-! =!
#$%&$'&! ./$<<&>! -/+<'3+-&$! :$! +$L<'7'7! >+<'@'>+$,&! <+7! +9:+7! ,/! @/--:9'$&7+7!
>+-0&$+%+,+7! h]_i)! R$! \^ee! /<! @+-6+>1:%'>&! D&71! ;+-N+! 2+-9/%B! /7%+0</>',&! /$!
E+</$>'+B! P/-'@'>8! :$! +$L<'7'7! >+<'@'>+$,&! <+7! +9:+7! >&6&! 7:<@+%+,&?>L<>'>+7! h]\i!
6'/$%-+7! j:/! /<! #$:+-'&! J@'>'+<! ,/! <+7! +9:+7! 6'$/-+</7! ,/! R7I+U+! ,/! \^ee! <+7!
>+<'@'>+0+! >&6&! 7:<@+%+,&?>L<>'>+7! P+-'/,+,! @/--:9'$&7+B! +%/$,'/$,&! +<! +$L<'7'7!
>:+<'%+%'P&!I-+>%'>+,&!/$!/7/!+U&!I&-!C/>+-/,&!41-/3!=!./-$+0/:B!61,'>&!,'-/>%&-!

HQKlC#!`)?!EQ2S#!KR[RC#(!*R(!.#([R#CQJ)!
HQKlC#! d)?! #[SQKlJ! MJSR(! (#! ;#[5MlR(#! *R!
5J[2SCl55Q|[!ST4Q5#!;#[5MRK#!r!R[SC#*#!#5Sl#(!
#(!.#([R#CQJ)!
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,/<!0+<$/+-'&n!o>&$!<+7!-/7/-P+7!j:/!$&7!'$7I'-+!/<!/7%:,'&!,/!7:!>&6I&7'>'8$p!I&-!
$&! I&,/-! ,/%/-6'$+-7/! <+! ><+7/! +! <+! j:/! I/-%/$/>N+$! <+7! +9:+7! =! /ZI-/7+0+! 7:!
&I'$'8$!+>/->+!,/!<+!$/>/7',+,!,/!oI-+>%'>+-!$:/P+!+$L<'7'7p!h]]i)!2'$!/60+-9&B!$&!
7/! /@/>%:+-N+! &%-&! +$L<'7'7! W+7%+! ]c! ,/! @/0-/-&! ,/! \^^`! I&-! /<! @+-6+>1:%'>&!
(+:-/+$&! 5+<,/-8$! =! #-+$+! j:'/$! >+<'@'>+-N+! <+7! +9:+7! ,/<! 6+$+$%'+<! >&6&!
><&-:-+,&!78,'>+7! h]bi)!4&7%/-'&-6/$%/!/$!/<! 7'9<&!mm!7/!>&$7',/-8!j:/! <+7!+9:+7!
,/<!6+$+$%'+<!,/<!0+<$/+-'&!/-+$!0'>+-0&$+%+,&?>L<>'>+7B!j:/!6+$+0+$!+!]c!}5!I&-!
<&!j:/!%/$N+$!:$!/@/>%&!%&$'@'>+$%/!=!,':-1%'>&)!

WLWL(?<!?4>4?C<*;(!*(A>;(>NK>;(

(+7!I-&I'/,+,/7!%/-+I1:%'>+7!j:/!7/!W+$!+%-'0:',&!+!<+7!+9:+7!,/<!.+<$/+-'&!
W+$! 7',&!6:=! P+-'+,+7! I:/7! 7/! +I<'>+0+$! /$! <+! >:-+>'8$! ,/! I-&0</6+7! ,/! 7+<:,!
>&6&! 7&$"! 9&%+B! +-%-'%'7B! -/:6+B! +-%-&7'7B! I-&>/7&7! ,/! W/6'I</FN+B! +$7'/,+,! =!
%-+7%&-$&7! ,/<! 7'7%/6+! $/-P'&7&B! +@/>>'&$/7! 0-&$j:'+</7! =! ,/-6+%&<89'>+7B! /$!
P+-'>/7! =! /$! I-&>/7&7! +-%/-'+</7! I/-'@1-'>&7! I&-! 7:! +>>'8$! +$%''$@<+6+%&-'+! =!
,/7>&$9/7%'P+B! /$! &7%/&I&-&7'7B! >/@+</+7B! F+j:/>+7B! 6'9-+U+7B! +@/>>'&$/7! ,/! %'I&!
9'$/>&<89'>&!=!,/<!+I+-+%&!,'9/7%'P&B!/%>z!(+7!+9:+7!7/! -/>&6/$,+0+$!/$!0/0',+!
/$! /<! 7'9<&! mQm! I&-! 7:! %-'I</! +>>'8$! >&6&! /7%'6:<+$%/7! I&-! 7/-! %/-6+</7B! >&6&!
W/6+%89/$+7! I&-! 7:! 6'$/-+<'3+>'8$! /$! W'/--&! =! ><&-:-&7B! =! >&6&! 7/,+$%/7! I&-!
%/$/-!/$!7:!>&6I&7'>'8$!L>',&!>+-08$'>&!=!7:<@+%&7)!(+!,&7'7!-/>&6/$,+,+!/-+!,/!
6/,'&! <'%-&! +! <'%-&! =!6/,'&! >+,+! ,N+B! ,'P',',+! /7%+! >+$%',+,! /$! ,&7B! %-/7! &! >'$>&!
%&6+7)!

#7'6'76&! 7/! I-/7>-'0N+$! <+7! +9:+7! /$! 0+U&7! I+-+! /<! %-+%+6'/$%&! ,/!
-/:6+%'76&B! $/:-&7'7B! I+-L<'7'7! I&-! +@/>>'&$/7! >/-/0-&?/7I'$+</7! =! ,/7+--/9<&7!
6/$7%-:+</7)!2/!+>&$7/F+0+!%&6+-!\`!8!\f!0+U&7!/$!%&%+<B!,&7!P/>/7!+<!,N+!>&$!:$+!
,:-+>'8$!,/!b_!+!`_!6'$:%&7B!+!<+!%/6I/-+%:-+!&-,'$+-'+!,/!<+7!+9:+7!I/-&!7'!17%+7!
7/! >+</$%+0+$! W+0N+! j:/! -/,:>'-! /<! $g6/-&! ,/! 0+U&7! =! %+60'1$! 7:! ,:-+>'8$)! [&!
&07%+$%/B! <&7!61,'>&7! >&'$>',N+$! +<! +@'-6+-B! >&6&! @:/! /<! >+7&!,/!4/,-&!(8I/3!,/!
4/,-&!/$!\^^]B!j:/!<&7!+9k'7%+7!o+>>/,/$!{!>:6I<'-!<+!I-/7>-'I>'&$!hzi!$&!P+<'/$,&!
,/!$+,+!<+7!>&$7',/-+>'&$/7!j:/!I:/,+7!W+>/-</7p)!

R<! 61,'>&! ,'-/>%&-! C/>+-/,&! 41-/3! ./-$+0/:! ,+! >:/$%+! /$! 7:! 6/6&-'+!
+$:+<! ,/<! +U&! \^ee! ,/<! W/>W&! ,/! j:/! <+7! +9:+7! ,/<! 0+<$/+-'&! 7/! P/$,N+$! /$! <+7!
@+-6+>'+7!,/!E+</$>'+!=!;+,-',B!/$!>&$>-/%&!/$!<+!>+I'%+<!/$!<+7!@+-6+>'+7!,/!D&71!
;+-N+!;&-/$&! K+->N+B! ,:/U&! ,/! <+! @+-6+>'+! ,/! <+! oC/'$+!;+,-/p! 7'%+! /$! <+! >+<</!
;+=&-B!=!/$!<+!,/!;+$:/<!C&,-N9:/3)!(+!>+$%',+,!P/$,',+!,/!<+7!+9:+7!,/<!0+<$/+-'&!
/-+! '6I&-%+$%/! =+! j:/! /<! 61,'>&! ,'-/>%&-! 2+<P+,&-! C&,-N9:/3! J7:$+! /$! 7:!
6/6&-'+!+$:+<!,/!\^ec!>&$7'9$+0+!<+!P/$%+!,/!6'<!>L$%+-&7!,/!+9:+!,/!<&7!.+U&7!
I&-! /<! '6I&-%/! ,/! :$! -/+<! >+,+! >L$%+-&)! S+60'1$! I+78! +! >&0-+-7/! <+! ,:>W+! &! /<!
0+U&B!/$!I'7>'$+!=!I'<+B!+!,&7!-/+</7n!=!/<!0+U&!>+</$%+,&!+!7/'7!-/+</7)!R$!\^^]!/<!
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I-/>'&!,/!<&7!0+U&7!=!,:>W+7!+7>/$,N+!+!_Bc_!>1$%'6&7!,/!I/7/%+!=!7'!<+7!+9:+7!7/!
>+</$%+0+$!+!:$+!I/7/%+)!

#<9:$&7! 61,'>&7! %+60'1$! >&$7'9$+-&$! <+7! >&$%-+'$,'>+>'&$/7! ,/! /7%+7!
+9:+7B!+7N!./$'%&!K+<L$!/$!\^f_!<+7!,/7+>&$7/F+0+!+!j:'/$/7!I+,/>N+$!+$/:-'76+7B!
+0>/7&7B!%'7'7!=!,'+--/+7)!

WLUL(QK<4?C<>2?*<=C(

(&7!0+U&7!,/!E'<<+%&=+!>:+$,&!7/!+0-'/-&$B!+!6/,'+,&7!,/<!7'9<&!mQmB!%/$N+$!
/7%+0</>',+7!,&7!%/6I&-+,+7!j:/!>&6I-/$,N+$!-/7I/>%'P+6/$%/"!<+!I-'6/-+!,/!\d!
,/!6+=&!+!\_!,/!F:<'&!=!<+!7/9:$,+!,/!\_!,/!+9&7%&!+!\_!,/!&>%:0-/)!;L7!+,/<+$%/B!
<+!%/6I&-+,+!&@'>'+<!/-+!g$'>+"!,/!\d!,/!6+=&!+!b_!,/!7/I%'/60-/)!#!I-'$>'I'&7!,/<!
7'9<&!mm! <+! %/6I&-+,+!&@'>'+<! >&6I-/$,N+!,/7,/!\d!,/! F:$'&! +!b_!,/! 7/I%'/60-/B!
,/7I:17! 7/! +>&-%8! /$! <+! 7/9:$,+! ,1>+,+! I+-+! %/-6'$+-! /<! ]_! ,/! 7/I%'/60-/n! 7'$!
/60+-9&! /$! <&7! +U&7! @'$+</7! ,/! /7+! >/$%:-'+! <+! %/6I&-+,+! &@'>'+<! /7%+0+!
>&6I-/$,',+! /$%-/! /<! 6/7! ,/! 6+-3&! =! ,'>'/60-/! I+-+! I+7+-! +! /7%+-! /$!
@:$>'&$+6'/$%&! <&7! ,&>/! 6/7/7! ,/<! +U&)! 2'! /$! <&7! +U&7! @'$+</7! ,/<! 7'9<&! mQm! /<!
0+<$/+-'&! ,/0'8! ,/! I/-6+$/>/-! >/--+,&! +<9:$&7! +U&7! ,/!6+$/-+! '$%/-6'%/$%/B! +!
I+-%'-! ,/! \c_e! =! W+7%+! \c\`! ,/0'8! I/-6+$/>/-! >/--+,&B! ,/7,/! \c\e! +! \cb\! $&!
%/$/6&7! >&$7%+$>'+! ,/! j:/! >&$>:--'/-+$! +! 1<! 0+U'7%+7! =! ,/7,/! \c]d! +! \c^_!
I/-6+$/>'8!>/--+,&)!

R$! <+! +>%:+<',+,! /<! 0+<$/+-'&! /7%L! +0'/-%&! ,/! \! ,/! @/0-/-&! W+7%+! /<! ]\! ,/!
,'>'/60-/)! */7,/! /<! +U&! \ccf! /<! 0+<$/+-'&! 7/! W+<<+! '$><:',&! /$! /<! 4-&9-+6+! ,/!
S/-6+<'76&! 2&>'+<! ,/<! Q;2RC2J! h]`i! I+7+$,&! ,/! fc_! I<+3+7! j:/! 7/! </! W+0N+$!
+7'9$+,&! /$! :$! I-'$>'I'&! +! <+7! c)ef_! I<+3+7! /$! /<! +U&! ]_\_! >&$! /<! @'$! ,/! ,+-!
%-+%+6'/$%&7! %/-6+</7! -/:6+%&<89'>&7!=! -/7I'-+%&-'&7!,:-+$%/! %&,+! <+! %/6I&-+,+!
,/!@:$>'&$+6'/$%&!,/<!0+<$/+-'&!'$><:=1$,&7/!+,/6L7!/<!%-+$7I&-%/!9-+%:'%&!,/7,/!
<+! <&>+<',+,! 6L7! >/->+$+! W+7%+! <+! /7%+>'8$! %/-6+<! %+$%&! +<! >&6'/$3&! >&6&! +! <+!
@'$+<'3+>'8$!,/<!%:-$&!h]di)!

#,/6L7! /7%L! I-/P'7%+! <+! +%/$>'8$! 7+$'%+-'+! I+-+! ])d`f! 0+U'7%+7! ,/<!
4-&9-+6+!,/!S/-6+<'76&!2&>'+<!,/!<+!5&6:$',+,!#:%8$&6+!,/!5+7%'<<+?(+!;+$>W+!
=!I+-+!b)d__!+9k'7%+7!I+-%'>:<+-/7)!

R<! 0+<$/+-'&! &0%:P&! /$! b_! ,/! F:$'&! ,/! ]__f! <+! >/-%'@'>+>'8$! x! ,/! >+<',+,!
%:-N7%'>+! I&-! <+! /Z>/</$>'+! ,/! 7:7! 7/-P'>'&7! 0+<$/&%/-LI'>&7! +7N! >&6&! W&%/</-&7n!
>/-%'@'>+>'8$! +! $'P/<! '$%/-$+>'&$+<! j:/! </! W+! 7',&! -+%'@'>+,+! /$! /<! +U&! ]__^! >&6&!
-/>&$&>'6'/$%&! +! <</P+-7/! +! >+0&! /$! 7:7! '$7%+<+>'&$/7! :$! I-&>/7&! ,/! 6/F&-+!
>&$%'$:+!j:/!%'/$/!>&6&!&0F/%'P&!&@-/>/-!<&7!6/F&-/7!7/-P'>'&7!+!<&7!+9k'7%+7!I+-+!
j:/!,'7@-:%/$!I</$+6/$%/!,/!7:!/7%+$>'+!/$!/<!0+<$/+-'&)!
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WLIL(2\!?4C;(!?:*4=C:*;(

R<!I-'6/-!61,'>&!j:/!7/!W'3&!>+-9&!,/<!/7%+0</>'6'/$%&!0+<$/+-'&B!,/!\^``!+!
\^`^B!@:/!D&71!K/$&P17!=!S+6+-'%!j:'/$!/$!\^`d!W'3&!Ig0<'>+!<+!;/6&-'+!&@'>'+<!,/<!
.+<$/+-'&!,L$,&<+!+!<+!'6I-/$%+)!

*/7,/!\^f_!/<!61,'>&!,'-/>%&-!%/$N+!7:!,/7I+>W&!/$!/<!I'7&!+<%&!,/<!/,'@'>'&!
I-'$>'I+<)! R$! \^ee! <+! *'-/>>'8$! K/$/-+<! ,/! ./$/@'>/$>'+B! 2+$',+,! =!
R7%+0</>'6'/$%&7!I/$+</7!'$P'%8!+<!0+<$/+-'&!+!I+-%'>'I+-!/$!<+!RZI&7'>'8$!l$'P/-7+<!
+! >/</0-+-! /$! 4+-'7! /$! \^e^! /$! /<! 4+<+>'&! ,/! <+! Q$,:7%-'+! ,/<! 5+6I&! ,/! ;+-%/B!
/ZI&7'>'8$! j:/! /7%+-N+! ,/,'>+,+! +! o#9-'>:<%:-+B! #-%/7! /! Q$,:7%-'+p)! R<! 61,'>&!
,'-/>%&-!C/>+-/,&!41-/3!./-$+0/:!>&$7'9:'8! o'$><'$+-!/<! L$'6&!,/<! '<:7%-/!,:/U&!
,/! /7%+7! %/-6+7B! I+-+! j:/! 7:7! +9:+7! @'9:-+-+$! /$! /<! 9-+$! 5/-%+6/$p! I/-&! <+!
5&6'7'8$!I-&P'$>'+<!,/!#<0+>/%/B!$&60-+,+!I&-!/<!K&0/-$+,&-!5'P'<B!+>&-,8!/$P'+-!
/$%-/!<&7!I-&,:>%&7!j:N6'>&7!=!@+-6+>1:%'>&7B!j:/!>&--/7I&$,N+$!+!<+!5<+7/!`eB!,&7!
0&%/<<+7! ,/! +9:+! ,/! <+! H:/$%/! ,/! <+7! (&60-'>/7! ,/<! %1-6'$&! ,/! E'<<+%&=+B! ,/!
I-&I'/,+,/7!P/-6N@:9+7B!=!$&!,/!+9:+!,/!<+!H:/$%/!,/!<&7!.+U&7!h]fi)!

R$%-/! <&7! @+>:<%+%'P&7! -/7I&$7+0</7! ,/! <+! ,'-/>>'8$! ,/<! 0+<$/+-'&! %/$/6&7!
j:/!,/7%+>+-!+!2+<P+,&-!C&,-N9:/3!J7:$+!>:=+!+>%:+>'8$!,/7,/!\^ee!+!\^^\! @:/!
@:$,+6/$%+<!,/7,/! %&,&7! <&7!I:$%&7!,/!P'7%+B! %+$%&!W'9'1$'>&!>&6&!/>&$86'>&! <&!
j:/!-/,:$,8!/$!<+!-/P'%+<'3+>'8$!,/<!6'76&B!=+!j:/!6&,/-$'38!7:7!'$7%+<+>'&$/7!=!
6/F&-8! /<! +>&6&,&! ,/! <&7! +9k'7%+7)! #! 1<! 7/! ,/0'8! ,&%+-! +<! 0+<$/+-'&! ,/! :$!
C/9<+6/$%&!Q$%/-'&-B!j:/!@:/!+I-&0+,&!I&-!/<!K&0/-$+,&-!5'P'<!,/!<+!I-&P'$>'+!,/!
#<0+>/%/! /$! \]! ,/! 6+=&! ,/! \^ecB! /$! /<! j:/! 7/! ,/%/-6'$+0+$! <&7! W&-+-'&7! ,/!
>&$7:<%+!61,'>+"!,/!e!+!\_!,/!<+!6+U+$+!=!,/!`!+!d!I&-!<+!%+-,/!6'/$%-+7!j:/!<&7!
I&0-/7!,/!7&</6$',+,!7/-N+$!+%/$,',&7!,/!\_Bb_!+!\\Bb_!,/!<+!6+U+$+!=!,/!bBb_!+!
`Bb_!,/! <+! %+-,/)!(&7!0+U'7%+7!,/!><+7/!+>&6&,+,+!,/0N+$!+0&$+-!I&-! <+!>&$7:<%+!
>'$>&! I/7/%+7)! 4+-+! -/>'0'-! <&7! %-+%+6'/$%&7! /-+! $/>/7+-'+! <+! I-/7>-'I>'8$!
@+>:<%+%'P+!/$!<+!j:/!7/!'$,'>+0+$!>86&!<&7!0+U'7%+7!W+0N+$!,/!%&6+-!<+7!+9:+7)!2/!
,'7I&$N+!j:/! <&7!0+U'7%+7!,/! ><+7/!+>&6&,+,+!,/0N+$!+0&$+-!I&-! <+! -/>/%+!,&7!=!
6/,'&!>1$%'6&7)!

M+7%+!/7+!@/>W+!7&<&!/Z'7%N+!:$!0+U/-&!/$!/<!0+<$/+-'&!I/-&!/$!/<!C/9<+6/$%&!
7/! /7%'I:<+0+! j:/! ,/0N+$! /Z'7%'-! ,&7"! :$+! 0+U/-+! I+-+! /<! 7/-P'>'&! ,/! <+7! I'<+7!
,/7%'$+,+7!+!<+7!7/U&-+7!=!:$!0+U/-&!I+-+!/<!7/-P'>'&!,/!<+7!I'<+7!,/!<&7!>+0+<</-&7)!
2&<&!7/!I/-6'%N+!0+U+-7/!/$!<+7!I'<+7!+!:$+!I/-7&$+!/7%+$,&!I-&W'0',&!/<!>+60'&!,/!
7/Z&7! =! j:/! /$%-+7/! :$+! I/-7&$+! 6L7! >:+$,&! /7%:P'/-+$! &>:I+,+7)! #,/6L7! 7/!
P/<+0+!I&-!/<!0'/$/7%+-!,/!<&7!0+U'7%+7!+<!I-&W'0'-!,+-!P&>/7!&!W+>/-!-:',&7!/$%-/!
<+7!\]!=!<+7!b!=!,/7,/!<+7!\\!,/!<+!$&>W/)!#!>&$%'$:+>'8$!'$,'>+6&7!<&7!61,'>&7!j:/!
@:/-&$!-/7I&$7+0</7!,/!<+!,'-/>>'8$!,/<!/7%+0</>'6'/$%&!0+<$/+-'&)!
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!

OYWW( /'_e(N$,'8e_()(=1f1#"&(g0$(h1^"&1^1(
$,(E1-$,%"1(

OYWU( D&71! K/$&P17! =! S+6+-'%B! '$%/-'$&B! j:/!
W+0'%+0+!/$!#<6+$7+!h#<0+>/%/i!h\ei!!

OYWI( D&71!K/$&P17!=!S+6+-'%!
OYWT( D&71!K/$&P17!=!S+6+-'%!
OYWY( D&71!K/$&P17!=!S+6+-'%!
OYUO( #$+7%+7'&!5W'$>W'<<+!=!4'j:/-+7!
OYU[( #$+7%+7'&!5W'$>W'<<+!=!4'j:/-+7!
OYUS( D&71! K/$&P17! =! S+6+-'%B! '$%/-'$&! j:/!

-/7',N+!/$!E+</$>'+!h\eti!
OYUZ( #$+7%+7'&!5W'$>W'<<+! =!4'j:/-+7B! P/>'$&!

,/!;+,-',B!61,'>&!,/!5L6+-+!,/!Q7+0/<!
QQ!

OYIV( ./$'%&! K+<L$B! P/>'$&! ,/! (</-/$+!
h.+,+F&3i!

OYIW( C+68$!;/,'$+! O<P+-/3?#-+$9&B! P/>'$&!
,/!2+<+6+$>+!

OYIU( C+68$!;/,'$+!O<P+-/3?#-+$9&!
OYII( C+68$!;/,'$+!O<P+-/3?#-+$9&!
OYIY( C+68$! S&-$/-! =! ;+-%N$B! P/>'$&! ,/!

E+</$>'+!
OYIZ( D&71!5&-0+<L$!=!2/P'<<+!
OYTO( C+68$!S&-$/-!=!;+-%N$!
OYT[( C+68$!S&-$/-!=!;+-%N$!
OYTI( C/>+-/,&! 41-/3! =! ./-$+0/:B! P/>'$&! ,/!

#<6&-+,N!h#<'>+$%/i!
OYTT( C/>+-/,&!41-/3!=!./-$+0/:!!

2+<P+,&-! C&,-N9:/3! J7:$+B! P/>'$&! ,/!
5W/>+!hK:+,+<+F+-+i!

OYTY( 2+<P+,&-! C&,-N9:/3! J7:$+B! P/>'$&! ,/!
;+,-',!

OYTZ( 2+<P+,&-!C&,-N9:/3!J7:$+!
OYYV( 2+<P+,&-!C&,-N9:/3!J7:$+!
OYYO( 2+<P+,&-!C&,-N9:/3!J7:$+!
OYY[( 2+<P+,&-!C&,-N9:/3!J7:$+!

4/,-&! (8I/3! ,/! 4/,-&B! P/>'$&! ,/!
;+,-',B!'$%/-'$&!

OYYS( 2+<P+,&-!C&,-N9:/3!J7:$+!
4/,-&!(8I/3!,/!4/,-&B!'$%/-'$&!

OYYW( E'>/$%/!2+$%&<'$&!C&,-N9:/3!
OYYU( C+68$!S&-$/-!=!;+-%N$!
OYYI( C+@+/<!5+9'9+<!
OYYT( H-+$>'7>&!,/!#7N7! R$-Nj:/3! 2+$%'0+U/3B!

P/>'$&!,/!;+,-',!
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OYYY( H-+$>'7>&!,/!#7N7!R$-'j:/3!2+$%'0+U/3!
OYYZ( H-+$>'7>&!,/!#7N7!R$-Nj:/3!2+$%'0+U/3!
OYZV( 5+-<&7! ;+$9<+$&! =! S/--&$B! P/>'$&! ,/!

;+,-',!
OYZO( #j:'<'$&! C/=/7! R7>-'0+$&! *&6N$9:/3!

h]ei!
OYZU( D:+$!S&6L7!(8I/3!K&$3L</3!h]^i!

O<P+-&!E+-/<+!=![gU/3B!'$%/-'$&!
OYZI( D:+$!S&6L7!(8I/3!=!K&$3L</3!

#-%:-&!41-/3!HL0-/9+7!h]ci!
OYZT( #-%:-&!41-/3!=!HL0-/9+7!
OYZZ( (/+$,-&!;+->&7!H/-$L$,/3B!'$%/-'$&!
OZVO( (/+$,-&!;+->&7!H/-$L$,/3B!'$%/-'$&!
OZV[( (/+$,-&!;+->&7!H/-$L$,/3)!'$%/-'$&!
OZOY( D&71!E+</$>'+!
OZ[V( (:'7!*&6N$9:/3!=!5+--'<<&!
OZ[[( S&6L7!5&7N+7!=!C&,-'9&?;+->&!
OZ[S( S&6L7!5&7N+7!=!C&,-'9&?;+->&!
OZ[W( ./$'%&!(+$,+!
OZYY(1(OZZI( H-+$>'7>&!D+P'/-!H&<9+-!4-+,+!
OZZT( ;+-N+!,/<!;+-!*N+3?4/-&$+!*&$+%/!
OZZY( ;+-N+!4+3!H<&-/7!
OZZZ( ;8$'>+!;+-%N$/3!J>W+$,&!

!

*/7,/!/<!+U&!]___!<+!*'-/>>'8$!61,'>+!/7%L!+!>+-9&!,/<!61,'>&!*)!#33/,'$/!
v/-3+0')!

WLTL( AC;( Q>:2>4\K=?4C;( F( ;K( 9>9*A( *<( :*A>4?@<( 4C<( *A(
B>A<*>:?C(

2&$! P+-'&7! <&7! @+-6+>1:%'>&7! j:/! I&,/6&7! -/<+>'&$+-! >&$! /<! .+<$/+-'&)!
4+0<&!(8I/3!#9:'<+-B!j:/!/-+!%'%:<+-!,/!:$+!@+-6+>'+!/7%+0</>',+!/$!<+!>+<</!;+=&-!
,/!#<0+>/%/B!P/$,N+!+!>:+%-&!-/+</7!<+!L"$%,0.'&%/,"'*.&'.3).&'1'/.5%&'P",,)302%&%&'
-"80**.V7%1.! >:=&! +:%&-! /-+! /<! 61,'>&! D&71! K/$&P17! =! S+6+-'%! j:/! <+! W+0N+!
I:0<'>+,&!/$!\^`d!+!7:7!/ZI/$7+7!/$!<+!'6I-/$%+!(8I/3!=!5'+!hb_i)!

D&71! ;+-N+! 2+-9/%B! /7%+0</>',&! /$! E+</$>'+! >&$! &@'>'$+! ,/! @+-6+>'+! j:'/$!
-/+<'38!/$!\^ee!/<!+$L<'7'7!,/!/7%+7!+9:+7! hb\in!=!(+:-/+$&!5+<,/-8$!=!#-+$+B!,/!
>:=+!0'&9-+@N+!$&7!&>:I+6&7!/Z%/$7+6/$%/!+$%/-'&-6/$%/!+<!-/+<'3+-!/<!/7%:,'&!,/<!
.+<$/+-'&!,/!E+<,/<+%/F+!hb]iB!j:/!7/!W+0N+!/7%+0</>',&!/$!;+,-',!>&$!<+0&-+%&-'&!
,/!+$L<'7'7!/$!<+!>+<</!5+--/%+7!$g6/-&!\`B!j:/!P/-'@'>8!/<!+$L<'7'7!,/!<+7!+9:+7!/$!
\^^`)!
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WLYL(9>4?*<=*;(

(&7! .+U&7! ,/! E'<<+%&=+! /-+$! 6:=! @-/>:/$%+,&7! I&-! <&7! <+0-+,&-/7! ,/!
E'<<+%&=+!,/7,/! %'/6I&! '$6/6&-'+<)! 2/0+7%'L$!;'U+$&!=!./,&=+! 7/U+<+0+!j:/! /$!
<&7! I-'6/-&7! +U&7! ,/<! 7'9<&! mQm! <&7! 0+U&7! ,/! E'<<+%&=+! /-+$! 6:=! @-/>:/$%+,&7!
%+60'1$!I&-!+9k'7%+7!,/!I&0<+>'&$/7!<'6N%-&@/7!hbbin!7'$!/60+-9&!<+7!>&$P:<7'&$/7!
I&<N%'>+7!j:/!7:@-'8!R7I+U+!/$!/7%+!1I&>+!=! <+7!/I',/6'+7!,/!>8</-+B!>&6&!W/6&7!
6/$>'&$+,&! +$%/-'&-6/$%/B! @:/-&$! @+>%&-/7! j:/! '$>','/-&$! I+-+! j:/! /$! +<9:$&7!
I/-'&,&7! ,/! %'/6I&! ,/<! 7'9<&! mQm! 7/! I-&,:F/-+! :$! ,/7>/$7&! ,/! +9k'7%+7)! [&!
&07%+$%/B! W/6&7! ,/! %/$/-! /$! >:/$%+! j:/! %+60'1$! '$>','-N+$! &%-+7! >'->:$7%+$>'+7!
>&6&!/<!6+<!/7%+,&!,/!<&7!>+6'$&7!,/!+>>/7&!+<!0+<$/+-'&!=!<+!'$+,/>:+,+!9/7%'8$!
,/<!6'76&B!W/>W&!j:/!>&6/$%+0+!4+7>:+<!;+,&3!I:/7!,/>N+!o7'/$,&!,/!7/$%'-!j:/!
/<!6+-j:17!hzi!$&!7+j:/!,/!/<<+!%&,&!/<!I+-%',&!I&7'0</!/$!0/$/@'>'&!I-&I'&!=!,/!<+!
W:6+$',+,!,&<'/$%/p! hb`i)! 5&$7'9$+6&7! 7/9:',+6/$%/! <+! >&$>:--/$>'+!j:/!W:0&!
0'/$! %&%+<! &! ,/79<&7+,+! /$! I/-7&$+7! +>&6&,+,+7! h+iB! I&0-/7! h0iB! 6'<'%+-/7! h>iB!
9:+-,'+7!>'P'</7!h,i!=!P/>'$&7!,/!E'<<+%&=+!h/i)!

>DC;( G1H( G^H( G%H( G+H( G$H( =C=>A(
OYWI( \_]_! ! ! ! ! !
OYWT( !]e_! ! ! ! ! !
OYWY( !bf_! ! ! ! ! !
OYWZ( !be]! ! ! ! ! !
OYUO( !``f! ! ! ! ! !
OYUI( \\_`! ! ! ! ! !
OYUT( \_fe! ! ! ! ! !
OYUY( !cb^! ! ! ! ! !
OYUZ( !ee`! ! ! ! ! !
OYIV( !^_^! ! ! ! ! !
OYIO( !c\d! ! ! ! ! !
OYIS( !eef! ! ! ! ! !
OYIW( !e`^! ! ! ! ! !
OYIU( !f\b! ! ! ! ! !
OYII( !ed_! ! ! ! ! !
OYIY( !d]\! ! ! ! ! !
OYTO( !b\]! ! ! ! ! !
OYT[( !be^! ! ! ! ! !
OYTS( !b]c! ! ! ! ! !
OYTW( !]cd! ! ! ! ! !
OYTU( !`cf! ! ! ! ! !
OYTT( bed! ]`! b! \_! e! `\c!
OYTY( ]dc! d_! c! ! !! b\^!
OYTZ( ]fc! ]c! ^! ! !! b_]!

!
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>DC;( h+i! h0i! h>i! h,i! h/i! SJS#(!
OYYV( ]_d! `f! \\! ! !! `_d!
OYYO( ]]`! d`! f! ! \`^! `b]!
OYY[( ]d^! \]! ^! ! !! ]e^!
OYYS( ]ee! ]]! d! ! !! b_`!
OYYW( ]_`! \^! ! !! ! ]]]!
OYYU( ]\! ]! ! ! ! ]b!
OYYI( ]f_! \b! ! !! ! ]eb!
OYYT( ]f_! f! ]! ! !! ]f^!
OYYY( ]_f! b! \! ! !! ]\_!
OYYZ( ]_\! f! ! !! ! ]_e!
OYZV( \]e! d! \! ! !! \bb!
OYZO( \`e! ! ! ! ! !
OYZ[( \f^! ! ! ! ! !
OYZS( \f]! \d! ! !! ! \ee!
OYZW( \b\! ! ! ! ! !
OYZU( !^c! \! ! ! ! c_!
OYZI( \__! c! ! ! ! \_c!
OYZT( f]! d! ! ! ! fe!
OZOU( ef! \`! ! ! ! c_!

 

UL(4C<4AK;?@<(

R<! .+<$/+-'&! .+U&7! ,/! (+! 5&$>/I>'8$! ,/! E'<<+%&=+B! /$><+P+,&! /$! <+!
5&6:$',+,! #:%8$&6+! ,/! 5+7%'<<+?(+! ;+$>W+B! /7! :$&! ,/! <&7! >:+%-&! '6I&-%+$%/7!
>/$%-&7!W',-&%/-LI'>&7!>&$!j:/!>:/$%+!<+!I-&P'$>'+!,/!#<0+>/%/B! <&7!&%-&7!,&7!7&$!
<&7!,/!./$'%&B!S&:7!=!/<!,/!(+!R7I/-+$3+)!R$!1<B!j:/!/7!/<!j:/!/7%:,'+6&7!W&=!,N+B!
<&7!+9k'7%+7!P/$!@+>'<'%+,+!<+!>:-+>'8$!,/!7:7!,&</$>'+7!$&!78<&!>&$!/<!%-+%+6'/$%&!
,/!7:7!+9:+7!+I<'>+,+7!>&$!,'@/-/$%/7!%1>$'>+7!W',-&%/-LI'>+7!7'$&!%+60'1$!>&$!/<!
+60'/$%/!j:/!</!-&,/+!I:/7!@+>'<'%+!/<!,/7>+$7&!=!<+!,'7%-+>>'8$!>&$!<+!I-L>%'>+!,/!
+>%'P',+,/7! @N7'>+7! >&6&! /<! 7/$,/-'76&B! /$! <&7! 0/<<&7! /7I+>'&7! $+%:-+</7B! =!
>:<%:-+</7!I&-!7:!I-&Z'6',+,!+!<:9+-/7!W'7%8-'>&7!=!%:-N7%'>&7!,/!'6I&-%+$>'+)!

UL(QK*<=*;(

HlR[SR2!JC#(R2!

[:/7%-&! +9-+,/>'6'/$%&! +! <+! '$@&-6+>'8$! +I&-%+,+! I&-! *)! #$%&$'&!
5+<&6+-,/!5+<&6+-,/B!*'-/>%&-?K/-/$%/!,/<!.+<$/+-'&!.+U&7!,/!(+!5&$>/I>'8$B!=!+!
*)!#33/,'$/!v/-3+0'B!*'-/>%&-!61,'>&!,/<!6'76&)!

!
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HlR[SR2!*J5l;R[S#(R2!

B"^-"'&$%1( +$( -1( Q1%0-&1+( +$( 2$+"%",1( +$( -1( K,"8$#_"+1+( 4'fi-0&$,_$( +$(
21+#"+L(21,0_%#"&'_(

- K/$&P17!=!S+6+-'%B! D)! h\^`di!L"$%,0.'&%/,"'*.&'.3).&'1'/.5%&'E",,)302%&%&'-"'80**.V7%1.)!
E+</$>'+B!'6I-)!,/!(8I/3!=!5'+)!

- K/$&P17! =!S+6+-'%B! D)! h\^`fi!I%$)209.90K2'.*'W,"&0-"2+"'-"' *.' X)2+.'O)J,"$.'-"'O.20-.-6'
;+$:7>-'%&)! .'0<'&%/>+! ,/! <+! H+>:<%+,! ,/! ;/,'>'$+! ,/! <+! l$'P/-7',+,! 5&6I<:%/$7/! ,/!
;+,-',B!5+!]ece!hci)!

- K/$&P17! =! S+6+-'%B! D)! h\^`^i!L"$%,0.'&%/,"' *.&'$"#%,.&'-"*'R&+./*"90$0"2+%'1'"P"9+%&'()"'
<.2'9.)&.-%'*.&'.3).&'$02",.*"&'"2'/"/0-.'1'/.5%'"2'*.'+"$J%,.-.'-"'>YZY)!;+$:7>-'%&)!
.'0<'&%/>+!,/!<+!H+>:<%+,!,/!;/,'>'$+!,/!<+!l$'P/-7',+,!5&6I<:%/$7/!,/!;+,-',B!5+!]ecc!
h\di)!

- C:0'&B! 4)! ;)! h\^dbi! 7,.+.-%' 9%$J*"+%' -"' *.&' P)"2+"&' $02",.*"&' -"' R&J.5.)! ;+,-',B!
R7%+0</>'6'/$%&!%'I&9-L@'>&!J)C)C)!,/!C'P/-+)!

- 5W'$>W'<<+B!#)!h\^dci!L"$%,0.'&%/,"'*.&'.3).&'1'/.5%&'$02",%V$"-0902.*"&'-"'80**.+%1.'"2'*.'
J,%40290.'-"'B*/.9"+")!;+,-',B!'6I-/$%+!,/!;+$:/<!,/!C&F+7)!

- K+<+$B!.)!h\^f_i!L"$%,0.'&%/,"'*.&'.3).&'$02",.*"&'-"'*.'I%29"J90%2='.2+"&'80**.+%1.='"2'*.'
J,%40290.'-"'B*/.9"+")!;+$:7>-'%&)!.'0<'&%/>+!,/!<+!H+>:<%+,!,/!;/,'>'$+!,/!<+!l$'P/-7',+,!
5&6I<:%/$7/!,/!;+,-',B!5+!]^_b!hdi)!

- ;/,'$+!O<P+-/3B!C)!h\^f`i!L"$%,0.'&%/,"'*%&'/.5%&'-"'80**.+%1.'"2'*.'J,%40290.'-"'B*/.9"+")!
;+$:7>-'%&)!.'0<'&%/>+!,/! <+!H+>:<%+,!,/!;/,'>'$+)!l$'P/-7',+,!5&6I<:%/$7/!,/!;+,-',B!
5+!]e^^!h`i)!

- ;/,'$+! O<P+-/3B! C)! h\^fdi! L"$%,0.' &%/,"' *%&' /.5%&' -"' 80**.+%1.[' 9%,,"&J%2-0"2+"' F' *.'
+"$J%,.-.' -"' >Y?\)! ;+$:7>-'%&)! .'0<'&%/>+! ,/! <+! H+>:<%+,! ,/! ;/,'>'$+)! l$'P/-7',+,!
5&6I<:%/$7/!,/!;+,-',B!5+!]e^c!h]ci)!

- ;/,'$+! O<+P+-/3?#-+$9&B! C)! h\^ffi! L"$%,0.' .2).*' -"' *%&' /.5%&' -"' 80**.+%1.' 1' E)"2+"V
W%-,0-.)!;+$:7>-'%&)'H+>:<%+,!,/!;/,'>'$+)!l$'P/-7',+,!5&6I<:%/$7/!,/!;+,-',B!5+!]ec])!

- S&-$/-!=!;+-%N$B!C)!h\^f^i!L"$%,0.'-"'*%&';.5%&'L02",%VL"-0902.*"&'-"'80**.+%1.'1'E)"2+"V
W%-,0-.)!;+$:7>-'%&)!H+>:<%+,!,/!;/,'>'$+)!l$'P/-7',+,!5&6I<:%/$7/!,/!;+,-',B!5+!]ec`!
hb`i)!

- S&-$/-! =! ;+-%N$B! C)! h\^e]i!L"$%,0.' J,"&"2+.-.' J%,' "*' $T-09%' -0,"9+%,' -"' *%&' /.5%&' -"'
80**.+%1.)! ;+$:7>-'%&)! H+>:<%+,! ,/! ;/,'>'$+)! l$'P/-7',+,! 5&6I<:%/$7/! ,/! ;+,-',B! 5+!
]eed!h]di)!

- 41-/3!=!./-$+0/:B!C)!h\^efi!L"$%,0.'$T-09.'-"*'"&+./*"90$0"2+%'-"'/.5%&'1'.3).&'$02",%V
$"-0902.*"&'-"'N.'I%29"J90%2'-"'80**.+%1.)!;+$:7>-'%&)!H+>:<%+,!,/!;/,'>'$+)!l$'P/-7',+,!
5&6I<:%/$7/!,/!;+,-',B!5+!]e]c!h\\i)!

- 41-/3! ./-$+0/:B! C)! h\^eei! L"$%,0.' ,"3*.$"2+.,0.' -"' *%&' /.5%&' L02",%V$"-0902.*"&' -"'
80**.+%1.)! ;+$:7>-'%&)! H+>:<%+,! ,/! ;/,'>'$+)! l$'P/-7',+,! 5&6I<:%/$7/! ,/! ;+,-',B! 5+!
]e^b!h]^i)!

- C&,-N9:/3! J7:$+B! 2)! h\^eci!L"$%,0.'.2).*' -"' >Y]Y['R&+./*"90$0"2+%'-"' *.' I%29"J90%2'-"'
80**.+%1.6';+$:7>-'%&)! H+>:<%+,! ,/! ;/,'>'$+)! l$'P/-7',+,! 5&6I<:%/$7/! ,/! ;+,-',B! 5+!
]e^`!hdi)!
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- C&,-N9:/3! J7:$+B! 2)! h\^eci!L"$%,0.' .2).*' -"' >Y]^' &%/,"' *%&' /.5%&' -"' *.' I%29"J90%2' -"'
80**.+%1.)! ;+$:7>-'%&)! H+>:<%+,! ,/! ;/,'>'$+)! l$'P/-7',+,! 5&6I<:%/$7/! ,/! ;+,-',B! 5+!
]ef`!h\\i)!

- C&,-N9:/3! J7:$+B! 2)! h\^^_i! L"$%,0.' .2).*' 9%,,"&J%2-0"2+"' F' >YY@[' ;.5%&' -"' 80**.+%1.6'
W,%40290.' B*/.9"+")! ;+$:7>-'%&)! H+>:<%+,! ,/! ;/,'>'$+)! l$'P/-7',+,! 5&6I<:%/$7/! ,/!
;+,-',B!5+!]ebb!h]i)!

- C&,-N9:/3! J7:$+B! 2)! h\^^\i!L"$%,0.' .2).*' ()"' &%/,"' *%&' ;.5%&' -"' 80**.+%1.' J,"&"2+.' &)'
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RESUMEN 
(+7! +9:+7! ,/<! .+<$/+-'&! ,/! .+U&7! ,/! <+! 5&$>/I>'8$B! +$%/7! ,/$&6'$+,&! ,/!
E'<<+%&=+B! @:/-&$! ,/><+-+,+7! ,/! :%'<',+,! Ig0<'>+! /$! \^`d)! (&7! ,'@/-/$%/7! +$L<'7'7!
/@/>%:+,&7!,/7,/!/<!7'9<&!mQm!$&!>&'$>',/$!/$!7:!><+7'@'>+>'8$B!7'!0'/$B!/$!9/$/-+<!7/!
W+0<+! ,/<! /</P+,&! >&$%/$',&! ,/! 7+</7! >L<>'>+7)! #>%:+<6/$%/! W/6&7! -/+<'3+,&! /<!
+$L<'7'7! /$! /<! .+<$/+-'&! ,/! .+U&7! ,/! <+! 5&$>/I>'8$! /$! %-/7! I:$%&7! ,'@/-/$%/7B!
,/$&6'$+,&7!N.&!;%$/.&B'N.'E)"2+"'1'N.&'I)"4.&)!*/!7:!+$L<'7'7!,/,:>'6&7!j:/!7/!
%-+%+!,/!+9:+7!W'I&%/-6+</7B!=+!j:/!7:-9/$!+!:$+! %/6I/-+%:-+!I-8Z'6+!+!]^!}5)!
4&-!7:!>&$,:>%'P',+,!=!/<!-/7',:&!7/>&B!I&,/6&7!>&$>-/%+-!j:/!7/!%-+%+!,/!+9:+7!
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91-1^#1_( %-18$`! #9:+7!6'$/-&6/,'>'$+</7n!#$L<'7'7! HN7'>&?x:N6'>&n!.+<$/+-'&!,/!
.+U&7!,/!<+!5&$>/I>'8$)!

ABSTRACT 
Physico-chemical analysis of the minero-medicinal water of Balneario Baños de la 
Concepción. 
SW'7!Y&-y!>&$7',/-7!%W/!IW=7'>&?>W/6'>+<!+$+<=7'7!&@!%W/!Y+%/-7!@-&6!;.5%&'-"'*.'
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*+,&!j:/!$&!/Z'7%/!$&-6+%'P+!/7I/>N@'>+!I+-+!<+7!+9:+7!6'$/-&6/,'>'$+</7B!
<&7! >&6/$%+-'&7! +! <&7! -/7:<%+,&7! <&7! W+-/6&7! /$! -/<+>'8$B! I-'$>'I+<6/$%/B! >&$! /<!
C*!\_e`X]__]! hfiB!6&,'@'>+,&!/$!I+-%/!I&-! /<!C*!\e``X]__b! heiB! I&-! /<!j:/! 7/!
-/9:<+! /<! I-&>/7&! ,/! /<+0&-+>'8$B! >'->:<+>'8$! =! >&6/->'&! ,/! +9:+7! ,/! 0/0',+!
/$P+7+,+7!=!/<!C*!\`_X]__b!h^i!I&-!/<!j:/!7/!/7%+0</>/$!<&7!>-'%/-'&7!7+$'%+-'&7!,/!
<+!>+<',+,!,/<!+9:+!,/!>&$7:6&!W:6+$&)!

!

HQKlC#!e)!4(#5#!2J.CR!(#!5J;4J2Q5Q|[!*R!(#2!#Kl#2!*R(!.#([R#CQJ!*R!.#~J2!(#!5J[5R45Q|[!xlR!
2R!ER!R[!R(!D#C*T[)!
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SL(:*;KA=>!C;(!*(AC;(><PA?;?;(

(+7! I-'6/-+7! %+0<+7! -/>&9/$! <&7! ,+%&7! 6L7! 9/$/-+</7)! R$! <+! S+0<+! \B!
>&--/7I&$,'/$%/! +! <+7! >&$7%+$%/7! @N7'>&?j:N6'>+7B! I&,/6&7! +I-/>'+-! :$+!
%/6I/-+%:-+!+60'/$%/!I-8Z'6+!+!<&7!\e!}5!/$!/<!/Z%/-'&-!=!7:I/-'&-!+!<&7!bd!}5!/$!
/<!I:$%&!(+7!5:/P+7!,/<!'$%/-'&-!,/<!0+<$/+-'&)!(+!%/6I/-+%:-+!,/<!+9:+!@:/!,/!]eBc!
�!]^B`!}5B!7'/$,&!<+!6L7!0+F+!<+!>&--/7I&$,'/$%/!+!(+!H:/$%/)!

!

4+-L6/%-&! l$',+,/7! (+7!.&60+7! (+!H:/$%/! (+7!5:/P+7!
S/6I/-+%:-+!+60'/$%/! }5! \fB^! \fB^! bdBe!
S/6I/-+%:-+!,/<!+9:+! }5! ]^Bb! ]eBc! ]^B`!
IM! l$',+,/7!IM! eB^! eBc! eBc!
S:-0',/3! H#l! Ä!\! Ä!\! Ä!\!

!

R$! @:$>'8$! ,/! <+! %/6I/-+%:-+B! <+7! +9:+7! 7/! I:/,/$! ><+7'@'>+-! >&6&!
<0J%+",$.*"&)! (+! (/9'7<+>'8$! R7I+U&<+X5#R! h]__fi! hciB! >&$7',/-+! >&6&! %+</7!
+j:/<<+7! +9:+7! >&$! %/6I/-+%:-+! /$%-/! ]_! =! b_! }5)! 4&-! 7:! I+-%/B! +:%&-/7! >&6&!
5+7+-/7!"+'.*)!h\_iB!;+-+P/-!h\\i!=!#-6'F&!"+'.*)!h\]iB!<+7!><+7'@'>+$!,/<!6'76&!6&,&B!
=+!j:/!7/!%-+%+!,/!+9:+7!>&$!:$+!%/6I/-+%:-+!'$@/-'&-!+!bd!}5)!R$!/<!E+,/61>:6!,/!
#9:+7!;'$/-&6/,'>'$+</7!R7I+U&<+7!h]__bi!h`i!7/!'$,'>+$!]eB^!}5!<&!j:/!W+>/!j:/!
<+7!,/$&6'$/$!%+60'1$!W'I&%/-6+</7)!

(&7!P+<&-/7!,/!IM!@:/-&$!<'9/-+6/$%/!7:I/-'&-/7!+!eB_!=!/$!/<!E+,/61>:6!
,/! #9:+7! ;'$/-&6/,'>'$+</7! R7I+U&<+7! h]__bi! h`iB! 7/! >'%+! fBc)! (+! (/9'7<+>'8$!
R7I+U&<+X5#R! h]__fi! hciB! +<! W+0<+-! ,/! <+7! +9:+7! ,/! >&$7:6&! '$,'>+! j:/! 7:! IM!
,/0/-L!/7%+-!>&6I-/$,',&!/$%-/!eB_!=!^Bd)(

R$!-/<+>'8$!+! <&7!9+7/7!,'7:/<%&7B!/Z'7%/!:$+!I/j:/U+!>+$%',+,!,/!&ZN9/$&B!
,/<!&-,/$!,/!]B_!69X(!/$!(+7!.&60+7!=!(+7!5:/P+7!=!,/!bB`!69X(!/$!/<!I:$%&!(+!
H:/$%/)! R$! >:+$%&! +<! +$WN,-',&! >+-08$'>&! 7/! /$>:/$%-+!I-8Z'6&!+! <&7!\\B_!69X(!
+<9&! '$@/-'&-! +<! >'%+,&! /$! /<! E+,/61>:6! ,/! #9:+7!;'$/-&6/,'>'$+</7! R7I+U&<+7!
h]__bi!h`iB!,/\`B^!69X()!

R$!<+!S+0<+!]!7/!-/>&9/$!<+7!>+-+>%/-N7%'>+7!9/$/-+</7B!=!,/0',&!+!<+7!6'76+7B!
P+6&7! +! '$7'7%'-! 6L7! /$! /<! >&$%/$',&! %&%+<! ,/! 7+</7! ?&07/-P+6&7! :$+! +<%+!
>&$,:>%'P',+,! /<1>%-'>+! -/<+>'&$+,+! >&$! :$! +<%&! -/7',:&! 7/>&?! +7N! >&6&!
/7I/>'+<6/$%/! /$! <+7! ,/! +j:/<<&7! >+%'&$/7! =! +$'&$/7! j:/! ,+$! &-'9/$! +! 7:7!
I-&I'/,+,/7)!

S#.(#!\)!5J[2S#[SR2!HT2Q5J?xlT;Q5#2)!

!
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YY(

 

(

4+-L6/%-&! l$',+,/7! (+7!.&60+7! (+!H:/$%/! (+7!5:/P+7!
5&$,:>%'P',+,!/<1>%-'>+!+!]_!}5! µ2X>6! \_bfB`! \__eB`! cd\B^!

C/7',:&!7/>&!+!\^_!}5! 69X(! efeBd! eddB_! ^beBd!
JZ',+0'<',+,!+<!I/-6+$9+$+%&! 69!J]X(! bBd! bBf! bB^!

!

(&7!P+<&-/7!,/!>&$,:>%'P',+,!7/!/$>:/$%-+$!/$%-/!cd_!=!\_`_!µ2X>6)!4+-+!
/7%+0</>/-! ,/! j:1! %'I&! ,/! +9:+! 7/! %-+%+B! I&,/6&7! >&$7',/-+-! <&! /ZI:/7%&! I&-!
C&,'/-! h\bi! >:+$,&! 7/! -/@'/-/! +! +9:+7! I&%+0</7B! +:$j:/! <+7! $:/7%-+7! $&! 7/+$!
>&$7',/-+,+7! >&6&! %+<B! I/-&! %&6L$,&<+7! >&6&! -/@/-/$>'+n! /7%/! +:%&-! '$,'>+! j:/!
+9:+7! >&$! :$+! >&$,:>%'P',+,! ,/! fff?\___! µ2X>6! 7&$! ,/! 6'$/-+<'3+>'8$!
'6I&-%+$%/)! R<! E+,/61>:6! ,/! #9:+7! ;'$/-&6/,'>'$+</7! R7I+U&<+7! h]__bi! h`i!
6/$>'&$+!:$+!>&$,:>%'P',+,!,/!\]e^B_!µ2X>6!h+!]d!}5i)!

(+! >+$%',+,! %&%+<! ,/! 7+</7B! /ZI-/7+,+! >&6&! -/7',:&! 7/>&B! 7/! ,/%/-6'$+!
+>%:+<6/$%/!+!\^_!}5B!I/-&!+$%/-'&-6/$%/!<+!,/%/-6'$+>'8$!7/!-/+<'3+0+!+!\\_!}5B!
I&-! <&! j:/! >:+$,&! >&6I+-/6&7! $:/7%-&7! ,+%&7! >&$! &%-&7! &! /$! -/<+>'8$! +! <+!
><+7'@'>+>'8$! ,/! $:/7%-+7! +9:+7B! W+-/6&7! -/@/-/$>'+! +! +60+7! %/6I/-+%:-+7)! (+7!
+9:+7!,/<!.+<$/+-'&!,/!.+U&7!,/!<+!5&$>/I>'8$B!7&$!+9:+7!,/!/</P+,&!-/7',:&!7/>&B!
I-8Z'6&!+!<&7!^__!69X(!h+!\^_!}5i)!4&-!/7%&7!,+%&7B!I&,/6&7!><+7'@'>+-<+7!>&6&!,/!
$02",.*0U.90K2'$"-0.'7/9g$!<+!(/9'7<+>'8$!R7I+U&<+X5#R!h]__fi!hciB!=+!j:/!/$!/<<+!
7/!'$,'>+!j:/!<+7!+9:+7!>&$!:$!-/7',:&!7/>&B!&0%/$',&!+!\\_!}5B!/$%-/!d__!=!\d__!
69X(! 7/! >&$7',/-+$! ,/! %+<! 6'$/-+<'3+>'8$)! R<! E+,/61>:6! ,/! #9:+7!
;'$/-&6/,'>'$+</7! R7I+U&<+7! h]__bi! h`i! %+60'1$! 7/! -/@'/-/! +<! -/7',:&! &0%/$',&!
,+$,&!,&7!P+<&-/7!/$!@:$>'8$!,/!<+!%/6I/-+%:-+!,/!7:!,/%/-6'$+>'8$"!+!\\_!}5!,+!
:$!P+<&-!,/!^c`!69X(!=!+!\^_!}5!,/!^]f!69X()!

C&,'/-!h\biB!-/>&9/!j:/! <+7!+9:+7!I&%+0</7!,/!:7&!,&617%'>&!>:=&!-/7',:&!
/7%1!>&6I-/$,',&!/$%-/!d__!=!\___!69X(!7&$!+9:+7!,/!%'I&!I+7+0</)!2/9g$!/<!C*!
\_e`X]__]! h7&0-/! +9:+7! /$P+7+,+7i! hfi! 7&$! +9:+7! ,/! 6'$/-+<'3+>'8$! ,10'<!
+j:/<<+7!>&$!-/7',:&!'$@/-'&-!+!d__!69X(!=!,/!6'$/-+<'3+>'8$!@:/-%/!<+7!j:/!%'/$/$!
:$!-/7',:&!7/>&!7:I/-'&-!+!<&7!\d__!69X()!

(+!&Z',+0'<',+,!+<!I/-6+$9+$+%&!,'&!P+<&-/7!/$!%&-$&!+!bBd!69X(B!j:/!/7%L!
>/->+!,/<!<N6'%/!/7%+0</>',&!I+-+!+9:+7!,/!>&$7:6&!hC*!\`_X]__b!I+-+!>+<',+,!,/!
<+7!+9:+7!,/!>&$7:6&!W:6+$&i!hei)!R7%/!P+<&-!/7%L!,/!+>:/-,&!>&$!<&7!&0%/$',&7!+<!
,/%/-6'$+-!<&7!>&6I:/7%&7!$'%-&9/$+,&7B!=+!j:/!/<!>&$%/$',&!,/!$'%-+%&7!hS+0<+!`i!
/7!6:=!0+F&!=!W+=!+:7/$>'+!,/!$'%-'%&7!=!+6&$'+>&)!

S#.(#!])!5#C#5SRCT2SQ5#2!KR[RC#(R2)!
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(+!,:-/3+!,/!<+7!+9:+7!$&7!'$,'>+!/<!>&$%/$',&!,/!7+</7!,/!>+<>'&!=!6+9$/7'&B!
I&-! <&! j:/! /$! <+! S+0<+! b! 7/! '$><:=/$! /7%&7! P+<&-/7)! R$! <+7! H'9:-+7! ^! =! c! 7/!
-/I-/7/$%+$! <&7!P+<&-/7!,/!,:-/3+B!>+<>'&!=!6+9$/7'&!,/! <+7!+9:+7!,/!.+U&7!,/! <+!
5&$>/I>'8$! >&6I+-+$,&! >&$! <&7! ,+%&7! '$><:',&7! /$! /<! E+,/61>:6! ,/! #9:+7!
;'$/-&6/,'>'$+</7!R7I+U&<+7!h]__bi!h`i)!

!

!

4+-L6/%-&! l$',+,/7! (+7!.&60+7! (+!H:/$%/! (+7!
5:/P+7!

*:-/3+!%&%+<! 69!5+5JbX(! d]]! d_`! d]f!

5+<>'&! 69X(! \beBf! \b`B`! \b_B`!

;+9$/7'&! 69X(! `]Be! `_Bb! `eB_!

!

!

S#.(#!b)!*lCRw#B!5#(5QJ!r!;#K[R2QJ)!

HQKlC#!^)!*lCRw#!R[!(#2!#Kl#2!*R!.#~J2!*R!(#!5J[5R45Q|[!h;K!5#5JbX(!

!
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!

! (+!,:-/3+!%&%+<!,/!<+7!+9:+7!,/!.+U&7!,/!<+!5&$>/I>'8$!7:I/-+!<&7!d__!69!
5+5JbX(!/$!<&7!,'7%'$%&7!I:$%&7B!I&-!/$>'6+!,/<!>:+<!7/9g$!5+7+-/7!"+'.*)!h\_i!<+7!
+9:+7! 7/! >&$7',/-+$! ,:-+7)! [&! &07%+$%/B! #-6'F&! "+' .*)! h\\B! \`i! 7/! -/@'/-/$! +! <+!
><+7'@'>+>'8$! ,/! <+7! +9:+7! ,+,+! I&-! K'-+-,! /$! \cebB! /$! <+! j:/! 7/! '$><:=/$! >&6&!
+9:+7!/Z%-/6+,+6/$%/!,:-+7!+j:/<<+7!j:/!>&$%'/$/$!6L7!,/!`__!69X(!,/!5+5Jb)!
C&,'/-! h\biB! I&-! 7:! I+-%/B! >&6/$%+! j:/! <+7! +9:+7! >:=+! ,:-/3+! <</9:/! +! d__!69!
5+5JbX(!7&$!,/!>+<',+,!+>/I%+0</!>&6&!+9:+7!,/!0/0',+B!I/-&B!>&6&!,/>'6&7B!7/!
:7+$! >&$! &%-+! @'$+<',+,)! 4&-! %&,&! <&! ,'>W&B! ><+7'@'>+-N+6&7! $:/7%-+7! +9:+7! >&6&!
,:-+7)!5&6&!P/6&7!/$!<+!H'9:-+!^B!/$!/<!E+,/61>:6!,/!#9:+7!;'$/-&6/,'>'$+</7!
R7I+U&<+7!h]__bi!h`i!7/!'$,'>+!:$!P+<&-!,/!,:-/3+!7'6'<+-!+<!&0%/$',&!I&-!$&7&%-&7)!

R<! >+<>'&! =! /<! 6+9$/7'&B! -/7I&$7+0</7! ,/! <+! ,:-/3+! ,/! <+7! +9:+7B! 7/!
/$>:/$%-+$B! <89'>+6/$%/B! /$! >+$%',+,/7! '6I&-%+$%/7)! R<! I-'6/-&! ,'&! P+<&-/7!
I-8Z'6&7!+!\b_!69X(!=!/<!7/9:$,&!,/<!&-,/$!,/!`_!69X()!R$!<+!H'9:-+!c!7/!&07/-P+!
<+! 7'6'<'%:,! ,/! $:/7%-&7! ,+%&7! >&$! <&7! j:/! +I+-/>/$! /$! /<! E+,/61>:6!,/!#9:+7!
;'$/-&6/,'>'$+</7!R7I+U&<+7!h]__bi!h`i)!

HQKlC#!c)!5#(5QJ!r!;#K[R2QJ!R[!(#2!#Kl#2!*R!.#~J2!*R!(#!5J[5R45Q|[!h;KX(i)!

!
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R$!-/<+>'8$!+<!>&$%/$',&!,/!/7%&7!,&7!>+%'&$/7B!7/9g$!/<!C*!\_e`X]__]!hfiB!
<+7! +9:+7! 6'$/-+</7! $+%:-+</7! >&$! :$! >&$%/$',&! ,/! >+<>'&! 7:I/-'&-! +! \d_! 69X(!
I:/,/$!7/-!>&$7',/-+,+7!>L<>'>+7!=!<+7!j:/!>&$%'/$/$!6L7!,/!d_!69X(!,/!6+9$/7'&!
I&,-L$!>&$7',/-+-7/!6+9$17'>+7)!4&-!/<<&B!<+7!+9:+7!,/!.+U&7!,/!<+!5&$>/I>'8$!$&!
I:/,/$!7/-!>&$7',/-+,+7!>&6&!%+</7B!/7%&!/7B!$'!>L<>'>+7!=!$'!6+9$17'>+7)!

(+!S+0<+!`!-/>&9/!<&7!P+<&-/7!,/!+$'&$/7!=!/$!<+!H'9:-+!\_!7/!-/I-/7/$%+$!,/!
6&,&!>&6I+-+%'P&!+<9:$&7!,/!$:/7%-&7!,+%&7!=! <&7!&0%/$',&7!,/<!E+,/61>:6!,/!
#9:+7!;'$/-&6/,'>'$+</7!R7I+U&<+7!h]__bi!h`i)!

!

 

4+-L6/%-&! l$',+,/7! (+7!.&60+7! (+!H:/$%/! (+7!5:/P+7!
.'>+-0&$+%&7! 69X(! ]b\B^! ]_`Bb! ]]^Be!
5<&-:-&7! 69X(! \]cBc! \b]B\! \\`B_!
H<:-:-&7! 69X(! _Bb! _Bb! _Bb!
['%-+%&7! 69X(! \\Bd! \\Bc! \\Bb!
['%-'%&7! 69X(! ???! ???! ???!
2:<@+%&7! 69X(! ]beB_! ]]^B_! ]`]B_!

! (&7!0'>+-0&$+%&7!,'/-&$!P+<&-/7!/$%-/!]__!=!]b]!69X()!#>%:+<6/$%/B!/7%+7!
+9:+7!$&!7/!I:/,/$!>&$7',/-+-!>&6&!0'>+-0&$+%+,+7!=+!j:/!$&!+<>+$3+$! <&7!f__!
69X(!j:/!7/!'$,'>+$!/$!/<!C*!\_e`X]__]!hfi!j:/!I/-6'%'-N+!><+7'@'>+-<+7!>&6&!%+<B!

S#.(#!`)!#[QJ[R2)!

HQKlC#!\_)!#[QJ[R2!R[!(#2!#Kl#2!*R!.#~J2!*R!(#!5J[5R45Q|[!h;KX(i)!

!
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/$! 0+7/! +! <&! /7%+0</>',&! I+-+! +9:+7! 6'$/-+</7! $+%:-+</7)! (&7! ><&-:-&7! 7/!
/$>:/$%-+$! /$%-/! \\_! =! \bb! 69X(B! P+<&-/7! j:/! %+6I&>&! I/-6'%/$! 7:!
,/$&6'$+>'8$! >&6&! +9:+7! ><&-:-+,+7! =+! j:/! $&! +<>+$3+$! <&7! ]d_! 69X(! j:/! <&!
W+-N+$! I&7'0</B! 7/9g$! C*! \_e`X]__]! hfi! &! 7/9g$! <+! $&-6+%'P+! I+-+! +9:+7! ,/!
>&$7:6&!W:6+$&!

R$!-/<+>'8$!>&$!<&7!7:<@+%&7B!/<!>&$%/$',&!7:I/-+!/$!%&,&7!<&7!>+7&7!<&7!]]_!
69X()!R7%+7!>+$%',+,/7B!7:I/-'&-/7!+!]__!69X(!hC*!\_e`X]__]i!hfiB!,+$!',/+!,/!
j:/! 7/! %-+%+! ,/! +9:+7! 7:<@+%+,+7B! ,/$&6'$+>'8$! >&$! <+! j:/! 7/! <+7! >&$&>/! ,/7,/!
+$%'9:&)!#<!>&6I+-+-!$:/7%-&7!,+%&7!>&$!<&7!j:/!7/!'$><:=/$!/$!/<!E+,/61>:6!,/!
#9:+7!;'$/-&6/,'>'$+</7!R7I+U&<+7!h]__bi!h`iB!&07/-P+6&7!j:/!7&$!7'6'<+-/7)!

2'! 0'/$! <&7! ,+%&7! >&6/$%+,&7! 7&$! <&7! 6L7! '6I&-%+$%/7! /$! >:+$%&! +! <+7!
>+-+>%/-N7%'>+7! ,/! <+7! +9:+7! ,/! .+U&7! ,/! <+! 5&$>/I>'8$B! >'%+6&7! 0-/P/6/$%/! <&7!
P+<&-/7!,/!7&,'&!=!I&%+7'&!j:/!W+$!7',&!,/!df?d^!=!b!69X(B!-/7I/>%'P+6/$%/B!<&!j:/!
>&'$>',/! >&$! <&7! j:/! 7/! >'%+$! /$! /<! E+,/61>:6! ,/! #9:+7! ;'$/-&6/,'>'$+</7!
R7I+U&<+7!h]__bi!h`iB!j:/!7&$!,/!d\B_!69X(!I+-+!/<!I-'6/-&!=!,/!`Bb!69X(!I+-+!/<!
7/9:$,&)!

*/F+6&7!I+-+!@'$+<!/<!>&6/$%+-'&!+!+<9:$&7!/</6/$%&7!6'$/-+</7B!7/9g$!7/!
&07/-P+! /$! <+! S+0<+! dB! /$! <+! j:/! 7/! '$><:=/$! <&7! P+<&-/7! /$! >&$F:$%&B! /7%&! /7! 7'$!
/7I/>'@'>+-!I&-!I:$%&7B!,+,+7!7:7!/7>+7+7!P+-'+>'&$/7)!['$9:$&!,/!/<<&7!,/7%+>+!I&-!
7:!/</P+,&!>&$%/$',&)!

!

R</6/$%&! l$',+,/7! ! R</6/$%&! l$',+,/7! !
#<:6'$'&! µ9X(! ]B_!?!bB_! M'/--&! µ9X(! Ä!]_B_!
#-71$'>&! µ9X(! _B^! ;+$9+$/7&! µ9X(! _B]!?!\B\!
.+-'&! µ9X(! b`!?!bd! ;/->:-'&! µ9X(! Ä!_B_\!
.&-&! 69X(! _B_e!�!_B_^! [Nj:/<! µ9X(! \B_!?!\B`!
5+,6'&! µ9X(! Ä!_B\! 4<&6&! µ9X(! _B\!?!Ä!\B_!
5&0-/! µ9X(! Ä!]_B_! 2/</$'&! µ9X(! \Bd!�!]B_!
5-&6&! µ9X(! _Be!?!_Bc! !

!

WL(4C<4AK;?C<*;(

*/! <&7! -/7:<%+,&7! &0%/$',&7B! j:/! <+7! +9:+7! ,/<! .+<$/+-'&! ,/! .+U&7! ,/! <+!
5&$>/I>'8$! 7/! I:/,/$! >&$7',/-+-! 6<="%& :.-$2(;>"1(%?& '(& @.+(;"1.A",./+&
>('."B.>-$;2"+2(?&C=;"%?&4=1D"2"'"%9&

S#.(#!d)!R(R;R[SJ2!;Q[RC#(R2)!

!
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><PA?;?;( !*( A>( :>!?>4=?E?!>!( *<( >NK>;( !*A( B>A<*>:?C( !*(
B>DC;(!*(A>(4C<4*94?@<
,@(0@(J"#%4(KLCM5"*NF(O@(,@()5>L"*(2C.%/M=F(0@(<%43;(:"=$%#G"F(!@(P=1"#=(."/(J=1&#"&5"$=(
+=*5"/=F(I@(O@(B#C$C.%.(P5C*F(,@(O@()C1;$(O#%5*=@(
)
I*J#-5#&*05()$*):*$'()!&]'*05*)^6M@:!O_2)!N$#2)6(&J.95*04*D)>>2)>TZYZ2):#$-'$2)

 

RESUMEN  
2/! W+! -/+<'3+,&! /<! /7%:,'&! -+,'&<89'>&! ,/<! +9:+! ,/<! 6+$+$%'+<! ,/<! .+<$/+-'&! ,/!
.+U&7!,/!<+!5&$>/I>'8$!h#<0+>/%/i)!
R7%/!/7%:,'&!W+!>&$7'7%',&!/$!<+!,/%/-6'$+>'8$!>:+$%'%+%'P+!,/!<&7!-+,'&$:></',&7!
$+%:-+</7!6L7! '6I&-%+$%/7! ,/7,/! /<! I:$%&! ,/! P'7%+! ,/! <+! I-&%/>>'8$! -+,'&<89'>+!
/Z'7%/$%/7!/$!<+7!+9:+7!,/<!0+<$/+-'&)!
(+!6/,',+!,/<!>&$%/$',&!-+,'+>%'P&!,/!<+7!+9:+7!>&$7%'%:=/!:$!%/6+!>:=&!/7%:,'&!
-/7:<%+! ,/! 9-+$! '$%/-17)! (+7! +9:+7! >&$! /</6/$%&7! -+,'+>%'P&7! ,'7:/<%&7! I:/,/$!
I-&,:>'-B!>&6&!>&$7/>:/$>'+!,'-/>%+!,/!7:!>&$7:6&B!,&7'7!,/!'--+,'+>'8$!'$%/-$+!
%+$%&! I&-! '$9/7%'8$! >&6&! I&-! '$W+<+>'8$! ,/! /7%&7! /</6/$%&7)! */0',&! +! /7%&! /7!
$/>/7+-'&B!/$!+<9:$&7!>+7&7B!I-&>/,/-!+<!+$L<'7'7!=!I&7%/-'&-!/P+<:+>'8$!,/!<+!,&7'7!
+7&>'+,+!+!/7%/!>&$7:6&)!
(

91-1^#1_( %-18$`! C+,'+>%'P',+,n! C+,'&$:></',&n! 4/-'&,&! ,/! 7/6',/7'$%/9-+>'8$n!
2/-'/7!C+,'+>%'P+7)!

ABSTRACT 
Radioactivity analysis of Baños de la Concepción Spa water. 
C+,'&+>%'P'%=!+$+<=7'7!&@!.+U&7!,/! <+!5&$>/I>'8$!2I+!Y+%/-!Y/-/!>+--'/,!&:%!0=!
%W/! 5QR;#S!(+0&-+%&-=! &@! R$P'-&$6/$%+<!C+,'&+>%'P'%=)!A'%W! %W'7! +'6! %W/!6&7%!
'6I&-%+$%!$+%:-+<!-+,'&$:><',/7!Y/-/!,/%/-6'$/,!'$!Y+%/-!@-&6!7I-'$9!Y+%/-)!
SW/!6/+7:-/6/$%!+$,!y$&Y</,9/!&@!-+,'&+>%'P'%=!</P/<!'$!Y+%/-!'7!+$!'$%/-/7%'$9!
+$,! >&$P/$'/$%! %&I'>)! SW/! >&$7:6I%'&$! &@! Y+%/-! YW'>W! W+7! ,'77&<P/,! 7&6/!
-+,'&$:><',/7! >&:<,! </+,! %&! '$%/-$+<! '--+,'+%'&$! 0&%W! 0=! '$9/7%'&$! +$,! 0=!
'$W+<+%'&$)! SW/-/@&-/! '%! '7! $/>/77+-=B! '$! 7&6/! >+7/7B! %&! ,/%/-6'$/! %W/! Y+%/-!
-+,'&+>%'P'%=!</P/<!'$!&-,/-!%&!+77/77!%W/!,&7/)!
 

a$)b'#+_`!C+,'&+>%'P'%=n!C+,'&$:><',/7n!M+<@!<'P/n!C+,'&+>%'P/!7/-'/7)!

!
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!

OL(?<=:C!K44?@<(

(+! l$',+,! ,/! C+,'&+>%'P',+,! #60'/$%+<! =! E'9'<+$>'+! C+,'&<89'>+! ,/<!
,/I+-%+6/$%&! ,/! ;/,'&! #60'/$%/! ,/<! 5QR;#S! W+! -/+<'3+,&! :$! /7%:,'&! ,/! <+!
-+,'+>%'P',+,! /$! ,&7! I:$%&7! ,/! <+! ! 7:-9/$>'+! ,/<! .+<$/+-'&! ,/! .+U&7! ,/! <+!
5&$>/I>'8$B!/$!/<!I-&I'&!6+$+$%'+<!=!/$!<+!@:/$%/!j:/!/7%L!7'%:+,+!+!:$&7!6/%-&7!
,/! 17%/)! R7%/! %-+0+F&! /7%L! /$9<&0+,&! ,/$%-&! ,/! :$! /7%:,'&!6L7! +6I<'&! 7&0-/! <+7!
>+-+>%/-N7%'>+7! 9/$/-+</7! ,/! <&7! 0+<$/+-'&7! /7I+U&</7! /$! /<! j:/! 7/! '$><:=/$! <+7!
>+-+>%/-N7%'>+7!-+,'&<89'>+7!,/!7:7!+9:+7!6'$/-&6/,'>'$+</7)!

(+7! +9:+7! 7:0%/--L$/+7! j:/! >'->:<+$! I&-! <+! >&-%/3+! %/--/7%-/! >&$7%'%:=/$!
+9/$%/7! @:$,+6/$%+</7! /$! <&7! I-&>/7&7! 9/&<89'>&7! ,/! @&-6+>'8$)! 2'/$,&! :$!
7&<P/$%/!$+%:-+<! >&6I</F&!=!,'$L6'>&B! /<! +9:+!I+-%'>'I+! %+$%&!/$! <&7!I-&>/7&7!,/!
,'7&<:>'8$!=! %-+$7I&-%/!>&6&!/$! <+7!-/+>>'&$/7!j:N6'>+7!=!/$! <+! %-+$7@/-/$>'+!,/!
>+<&-B!9+7/7!=!/</6/$%&7!j:N6'>&7)!5&6&!>&$7/>:/$>'+!,/!/<<&!/7!/<!I-'$>'I+<!6/,'&!
,/! ,'7I/-7'8$! =! %-+$7I&-%/! ,/! <&7! /</6/$%&7! -+,'+>%'P&7! $+%:-+</7! +! %-+P17! ,/! <+!
0'&7@/-+!=!,/!<&7!$'P/</7!%-8@'>&7!W+7%+!+<>+$3+-!+<!W&60-/)!

[L(><PA?;?;(!*(:>!?>4=?E?!>!(

(&7! '78%&I&7!-+,'+>%'P&7!j:/!W+0'%:+<6/$%/!7/!/$>:/$%-+$!I-/7/$%/7!/$!/<!
+9:+B!/Z>/I>'8$!W/>W+!,/<!v?`_B!I-&>/,/$!,/!<+7!7/-'/7!-+,'+>%'P+7!$+%:-+</7!,/!<&7!
-+,'&$:></',&7!I-'6+-'&7!l?]b^B!l?]bd!=!SW?]b]B!j:/!7/!/$>:/$%-+$!,'7%-'0:',&7!
+0:$,+$%/6/$%/B!+:$j:/!,/!@&-6+!,/7'9:+<B!/$!<+!>&-%/3+!%/--/7%-/)!

R7%&7! -+,'&$:></',&7! >+0/3+! ,/! <+7! 7/-'/7! -+,'+>%'P+7! 7&$! ,/$&6'$+,&7!
-+,'&$:></',&7!I-'6'9/$'&7B!=+!j:/!I-&>/,/$!,/! <&7!I-'6'%'P&7!6+%/-'+</7!j:/!7/!
+>:6:<+-&$! /$! <+! @&-6+>'8$! ,/! <+! %'/--+B! =! I&-! 7:7! <+-9&7! I/-'&,&7! ,/!
7/6',/7'$%/9-+>'8$! /7%L$! +g$! I-/7/$%/7)! (+! 6+=&-! I+-%/! ,/! <&7! &%-&7!
-+,'&$:></',&7! 6'/60-&7! ,/! <+7! 7/-'/7! 7&$! ,/! I/-'&,&7! 6L7! >&-%&7! =! 7/! /7%L$!
I-&,:>'/$,&!>&$%'$:+6/$%/!I&-!<+!,/7'$%/9-+>'8$!,/!7:7!I-/>:-7&-/7B!,/!I/-'&,&7!
<+-9&7)!

(+!6+=&-!&!6/$&-!>&$>/$%-+>'8$!,/!/7%&7!-+,'&$:></',&7!/$!<+7!+9:+7!P'/$/!
>&$,'>'&$+,+!$&!78<&!I&-!<+!6+=&-!+0:$,+$>'+!/$!/<!%/--/$&!7'$&!%+60'1$!I&-!<+7!
>+-+>%/-N7%'>+7! @N7'>&?j:N6'>+7!,/! >+,+!:$&!,/!/<<&7! '$,'P',:+<6/$%/! h7&<:0'<',+,B!
/%>)i)! R<<&! W+>/! j:/! <&7! /j:'<'0-'&7! -+,'+>%'P&7! 7/>:<+-/7! /$%-/! <&7! -+,'&$:></',&7!
/Z'7%/$%/7!/$!<&7!%/--/$&7!7/!+<%/-/$!-+,'>+<6/$%/!/$!<+7!+9:+7!j:/!<&7!,'7:/<P/$!=!
+>:6:<+$)! l$! >+7&! %NI'>&! /7! /<! C$?]]]B! >:=+! +>%'P',+,! /$! +9:+! 7:/</! 7/-!6:>W&!
6+=&-! j:/! <+! ,/! 7:! I-&9/$'%&-! /<! C+?]]fB! ,/! >+-+>%/-N7%'>+7! @N7'>&?j:N6'>+7!
,'7%'$%+7B!+!I/7+-!,/!7:!I/-'&,&!,/!7/6',/7'$%/9-+>'8$!6:>W&!6L7!>&-%&)!
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!

SL(J<!?4*;(!*(>4=?E?!>!(=C=>A(

l$+! /7%'6+>'8$! ,/<! >&$%/$',&! ,/! <+! -+,'+>%'P',+,! /$! /<! +9:+! $&7! <+!
I-&I&->'&$+$! <&7! <<+6+,&7! N$,'>/7! ,/! -+,'+>%'P',+,! +<@+! %&%+<! =! 0/%+! %&%+<B! >:=+!
6/,',+!/7!7'6I</!=!-LI',+!=!j:/!$&7!I/-6'%/!,/>','-!7&0-/!<+!$/>/7',+,!,/!-/+<'3+-!
,/%/-6'$+>'&$/7! >:+$%'%+%'P+7! /! '$,'P',:+<'3+,+7! ,/! <&7! I&7'0</7! -+,'&$:></',&7!
I-/7/$%/7)!

R7%+7! 6/,',+7! 7&$B! >&6&! 7:! $&60-/! '$,'>+B! :$&7! N$,'>/7! =! I&-! %+$%&!
I-&I&->'&$+$!:$&7!P+<&-/7!&-'/$%+%'P&7B! <&7!>:+</7!7/!/ZI-/7+$!-/@'-'/$,&! %&,+! <+!
+>%'P',+,!+<@+!>&6&!7'! @:/-+!#6?]`\!=! <+!+>%'P',+,!0/%+!>&6&!2-?c_!/$!/j:'<'0-'&!
>&$!/<!r?c_)!

(+! ,/%/-6'$+>'8$! ,/! <&7! >'%+,&7! N$,'>/7! 7/! W+! -/+<'3+,&! 7'9:'/$,&! <&7!
I-&>/,'6'/$%&7!$&-6+<'3+,&7!/$!/<!<+0&-+%&-'&)!

(&7!/j:'I&7!:%'<'3+,&7!W+$!7',&!:$!>&$%+,&-!,/!>/$%/<</&!,/!7:<@:-&!,/!>'$>!
h#9iB!6&,/<&!]__e4!,/! <+! @'-6+!o5+$0/--+pB!I+-+! <+!6/,',+!,/! <+!+>%'P',+,!+<@+B!=!
:$! >&$%+,&-! I-&I&->'&$+<! ,/! @<:F&! ,/! 9+7B! 6&,/<&! ./-%W&<,! f.?ee_X]B! I+-+! <+!
6/,',+!,/!<+!+>%'P',+,!0/%+)!

WL(!*=*:2?<>4?@<(!*(:>!?C<K4A*?!C;(

(+! 7/</>>'8$! ,/! <&7! -+,'&$:></',&7! +! ,/%/-6'$+-! 7/! W+! 0+7+,&!
@:$,+6/$%+<6/$%/!/$!>-'%/-'&7!,/!I/<'9-&7',+,!-+,'&<89'>+B!7/9g$!7:!>&$%-'0:>'8$!
+! <+7! ,&7'7! ,/<! W&60-/! I&-! '$9/7%'8$! &! '$W+<+>'8$)! 2'9:'/$,&! /7%/! >-'%/-'&! 7/! W+!
/</9',&! /$! I-'6/-! <:9+-! /<! C$?]]]! =! 7:! I-&9/$'%&-! /<! C+?]]fB! j:/! 7&$! <&7!
I-'$>'I+</7!>&$%-'0:=/$%/7!,/! <+!-+,'+>%'P',+,!,/! <+!7/-'/!,/<!l?]b^B!,/0',&!+!7:7!
,/7>/$,'/$%/7! ,/! I/-'&,&! ,/! 7/6',/7'$%/9-+>'8$! >&-%&B! >&$! <&7! >:+</7! +<>+$3+!
-LI',+6/$%/! /<! /j:'<'0-'&)! (&7! -/7%+$%/7! -+,'&$:></',&7! 7/</>>'&$+,&7! W+$! 7',&!
@:$,+6/$%+<6/$%/! +j:/<<&7!,/!I/-'&,&!,/! 7/6',/7'$%/9-+>'8$! <+-9&B! j:/! 7&$! <&7!
g$'>&7!j:/!7/!I:/,/$!,/%/-6'$+-!/$!<+!I-L>%'>+!+:$j:/!7/!W+=+!-&%&!/<!/j:'<'0-'&!
-+,'+>%'P&!/$%-/!<&7!,'@/-/$%/7!-+,'&$:></',&7!,/!<+!7/-'/)!

(&7!-+,'&$:></',&7!7/</>>'&$+,&7!W+$!7',&!<&7!7'9:'/$%/7"!

:,.[[[(

R$!9/$/-+<B!/<!6+=&-!I&->/$%+F/!,/!-+,'+>%'P',+,!,/!<+7!+9:+7!7:0%/--L$/+7!
7/! ,/0/! +! <+! I-/7/$>'+! ,/! C$?]]])! */0',&! +! 7:7! I-&I'/,+,/7! @N7'>&?j:N6'>+7! 7/!
I-&,:>/!:$+!+>:6:<+>'8$!,/!-+,8$!/$!/<!+9:+!j:/!,+!<:9+-!+!P+<&-/7!,/!+>%'P',+,!
6:=!7:I/-'&-!+!<+!,/0',+!+<!7'6I</!/j:'<'0-'&!-+,'+>%'P&!>&$!7:!I-&9/$'%&-)!4&-!&%-+!
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I+-%/B!<+!I-/7/$>'+!,/!C$?]]]!F:/9+!:$!I+I/<!I-'6&-,'+<!/$!<+!+>%'P',+,!%&%+<!,/!<+7!
+9:+7B!$&!78<&!I&-!7:!I-&I'+!-+,'+>%'P',+,!7'$&!I&-j:/!/7!/<!I-/>:-7&-!,/!:$+!7/-'/!
,/!-+,'&$:></',&7!,/!I/-'&,&7!,/!7/6',/7'$%/9-+>'8$!>&-%&7B!%+</7!>&6&!/<!40?]\`!
hS\X]! u! ]fB^! 6'$:%&7i! =! .'?]\`! hS\X]! u! \cB^! 6'$:%&7iB! j:/! >&$%-'0:=/$! /$! 9-+$!
6/,',+!+!<&7!P+<&-/7!,/!+>%'P',+,!/$>&$%-+,+!/$!<+7!+9:+7)!

R<!C$?]]]!I/-%/$/>/!+!<+!7/-'/!-+,'+>%'P+!,/<!l?]b^B!@&-6+!I+-%/!,/!<&7!9+7/7!
$&0</7B!9-:I&!,/!/</6/$%&7!j:N6'>&7!,/!6:=!I&>+!-/+>%'P',+,!j:N6'>+B!I&-!<&!j:/!
7:!,'7&<:>'8$!=!+--+7%-/!I&-!/<!+9:+!7/!-/+<'3+!6/,'+$%/!I-&>/7&7!@N7'>&7)!

(&7! 61%&,&7! ,/! 6/,',+! o'$! 7'%:p! /$! /<! I-&I'&! 6+$+$%'+<! 7&$! 6/$&7!
7/$7'0</7!=!I-/>'7&7!j:/!<&7!61%&,&7!,/!,/%/-6'$+>'8$!,/!-+,8$!/$!/<!<+0&-+%&-'&B!
j:/!/7!>&6&!7/!W+$!-/+<'3+,&)!4+-+!/<<&!7/!-/j:'/-/!:$+!%&6+!,/!6:/7%-+!,/!+9:+!
/$! /<! 0+<$/+-'&! 7'$! I1-,',+7! ,/! -+,8$B! :%'<'3+$,&! I+-+! <+! 6'76+! :$! -/>'I'/$%/!
W/-61%'>+6/$%/!>/--+,&)!

(+! ,/%/-6'$+>'8$! ,/<! C$?]]]! 7/! -/+<'3+! I&-! 6/,',+! ,'-/>%+! 6/,'+$%/! <+!
%1>$'>+!,/!/7I/>%-&6/%-N+!9+66+!,/<!/$P+7/!j:/!>&$%'/$/!<+!6:/7%-+)!R<!>L<>:<&!,/!
<+!+>%'P',+,!7/!-/+<'3+!7&0-/!<&7!@&%&I'>&7!,/<!40?]\`!=!.'?]\`B!/$!/j:'<'0-'&!>&$!/<!
C$?]]]! hbi)! R<! /j:'I&! :%'<'3+,&! /7! :$! ,/%/>%&-! ,/! 9/-6+$'&! '$%-N$7/>&! o-/P/-7/p!
hC/9/i! >&$! 7:! >&--/7I&$,'/$%/! >+,/$+! /</>%-8$'>+! +7&>'+,+)! R<! ,/%/>%&-! /7%L!
-&,/+,&!>&$!:$!0<'$,+F/!,/!I<&6&!,/!\_!>6!,/!/7I/7&-!I+-+!-/,:>'-!/<!@&$,&)!

R<!/$P+7/!:%'<'3+,&!I+-+!<+!%&6+!,/!6:/7%-+B!%-+$7I&-%/!=!6/,',+!,'-/>%+!,/!
<+! +>%'P',+,! W+! 7',&! %'I&! o;+-'$/<<'pB! >&$! /<! j:/! 7/! &0%'/$/! :$! 6LZ'6&! ,/!
7/$7'0'<',+,!+$+<N%'>+)!

:1.[[I(

R<! C+?]]f! /7! :$! -+,'&$:></',&! /6'7&-! +<@+! >&$! :$! I/-'&,&! ,/!
7/6',/7'$%/9-+>'8$! S\X]! u! \f__! +U&7! =! /7! /<! I-/>:-7&-! ,/<! C$?]]])! 2:!
,/%/-6'$+>'8$! /$! +9:+! 7/! -/+<'3+! 7/9g$! /<! I-&>/,'6'/$%&! $&-6+<'3+,&! h`i!
6/,'+$%/!:$+!7/I+-+>'8$!-+,'&j:N6'>+!,/<!-+,'&!:%'<'3+$,&!I&-%+,&-!,/!0+-'&)!(+7!
6/,',+7! 7/! -/+<'3+$! >&$! :$! ,/%/>%&-! ,/! 7:<@:-&! ,/! >'$>! +! ,'7%'$%&7! '$%/-P+<&7! ,/!
%'/6I&! +! I+-%'-! ,/<! 6&6/$%&! ,/! 7/I+-+>'8$! =! 6/,'+$%/! /<! I<+$%/+6'/$%&! =!
-/7&<:>'8$!,/!:$!7'7%/6+!,/!/>:+>'&$/7!7'6:<%L$/+7!7/!&0%'/$/$!<+7!+>%'P',+,/7!,/!
C+?]]f!=!C+?]]`)!

K.[SYX(K.[SUX(K.[SW(

(&7! '78%&I&7! ,/! :-+$'&! 7/! W+$! ,/%/-6'$+,&! :%'<'3+$,&! <+! %1>$'>+! ,/!
/7I/>%-&6/%-N+! +<@+B! I-/P'+! 7/I+-+>'8$! -+,'&j:N6'>+! =! ,/I&7'>'8$! /</>%-&<N%'>+!
7&0-/!:$!,'7>&!,/!+>/-&!'$&Z',+0</B!:%'<'3+$,&!>&6&!I+%-8$!'$%/-$&!/<!l?]b]!hdi)!
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=h.[SVX(=h.[S[X(=h.[[Y(

(&7! '78%&I&7! ,/! %&-'&! 7/! W+$! ,/%/-6'$+,&! I&-! <+! /7I/>%-&6/%-N+! +<@+! hfi!
I-/P'+!7/I+-+>'8$!-+,'&j:N6'>+!=!:%'<'3+$,&!>&6&!I+%-8$!'$%/-$&!/<!SW?]]c)!

R<! SW?]b_! I/-%/$/>/! +! <+! 7/-'/! -+,'+>%'P+! $+%:-+<! ,/<! l?]b^! =! %'/$/! :$!
I/-'&,&! ,/! 7/6',/7'$%/9-+>'8$! S\X]! u! ^_)___! +U&7)! 2:! ,/%/-6'$+>'8$! /7! 6:=!
'6I&-%+$%/! I&-! %-+%+-7/! ,/! :$! -+,'&$:></',&! 6:=! -/7%-'>%'P&! ,/7,/! /<! I:$%&! ,/!
P'7%+! ,/! I-&%/>>'8$! -+,'&<89'>+B! ,+,&! j:/! /7! :$! /6'7&-! +<@+! >&$! :$! I/-'&,&! ,/!
7/6',/7'$%/9-+>'8$!6:=!<+-9&)!

9^.[OV(

40?]\_!/7!:$!/6'7&-!0/%+!>&$!:$!I/-'&,&!,/!7/6',/7'$%/9-+>'8$!S\X]!u!]]!
+U&7)! 2:! ,/%/-6'$+>'8$! 7/! -/+<'3+! I-/P'+! 7/I+-+>'8$! -+,'&j:N6'>+! ,/<! 6'76&! =!
I&7%/-'&-! 6/,',+B! %-+$7>:--',&! :$! 6/7B! >:+$,&! +<>+$3+! /<! /j:'<'0-'&! >&$! 7:!
,/7>/$,'/$%/!/<!.'?]\_B!/$!:$!>&$%+,&-!I-&I&->'&$+<!,/!@<:F&!,/!9+7!hei)!

9'.[OV(

R<! 4&?]\_! /7! :$! -+,'&$:></',&! /6'7&-! +<@+! >&$! :$! I/-'&,&! ,/!
7/6',/7'$%/9-+>'8$!,/!S\X]!u!\b^B`!,N+7)!R7!,/7>/$,'/$%/!,'-/>%&!,/<!40?]\_!=!.'?
]\_B! j:/! +! 7:! P/3! I-&P'/$/$! ,/! <+! >+,/$+! ,/! ,/7'$%/9-+>'8$! ,/<! C$?]]])! 2:!
,/%/-6'$+>'8$! /$! +9:+! 7/! -/+<'3+! 7/9g$! /<! I-&>/,'6'/$%&! $&-6+<'3+,&! h^i!
6/,'+$%/!:$!+:%&,/I87'%&!7&0-/!,'7>&!,/!I<+%+!/$!6/,'&!-/,:>%&-B!>'%-+%&!78,'>&!=!
0'76:%&! /$! 0+U&! ,/! +9:+! %/-6&7%+%'3+,&! hc_}! 5i)! R<! -/$,'6'/$%&! j:N6'>&! ,/<!
I-&>/,'6'/$%&! 7/! ,/%/-6'$+!I&-!6/,'&! ,/! :$! %-+3+,&-! ,/!4&?]_c)! (+!6/,',+! 7/!
-/+<'3+!6/,'+$%/!/7I/>%-&6/%-N+!+<@+!,/!+<%+!7/$7'0'<',+,!=!0+F&!@&$,&!>&$!,/%/>%&-!
,/!2'!'6I<+$%+,&)!

a.WV(

R<!v?!`_!/7!:$!/6'7&-!0/%+?9+66+!>&$!:$!I/-'&,&!,/! 7/6',/7'$%/9-+>'8$!
S\X]!u!\)]^Ra_c!+U&7)!2:!,/%/-6'$+>'8$!7/!-/+<'3+!I&-!/7I/>%-&6/%-N+!9+66+!hbi!+!
I+-%'-!,/<!@&%&I'>&!,/!\`f_!y/E)!

M.S(

R<! %-'%'&! /7! :$! /6'7&-! 0/%+! >&$! :$! I/-'&,&! ,/! 7/6',/7'$%/9-+>'8$! S\X]! u!
\]Bbb! +U&7)! 2:! ,/%/-6'$+>'8$! 7/! I:/,/! <</P+-! +! >+0&! 6/,'+$%/! ,/7%'<+>'8$! =!
6/,',+! ,'-/>%+! I&-! >/$%/<</&! <Nj:',&B! &! 0'/$! I&-! >&$>/$%-+>'8$! /</>%-&<N%'>+! =!
6/,',+!'9:+<6/$%/!I&-!>/$%/<</&!<Nj:',&!hcB!\_i)!4&-!/7%/!g<%'6&!61%&,&!7/!I:/,/$!
,/%/>%+-!>+$%',+,/7!6/$&-/7!,/!+>%'P',+,)!

!
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!

UL(:*;KA=>!C;(

R$! <+! S+0<+! \! 7/! 6:/7%-+! <+! >&$>/$%-+>'8$! &0%/$',+! I+-+! <&7! ,'@/-/$%/7!
-+,'&$:></',&7B!,/! <&7!,&7!I:$%&7!,/!6:/7%-/&B!=! <+!6/,'+!,/! <&7!,&7! -/7:<%+,&7B!
/ZI-/7+,&7!>&6&!+>%'P',+,!/$!./j:/-/<'&7X('%-&!=!7:!'$>/-%',:60-/!+7&>'+,+!I+-+!
:$!@+>%&-!,/!>&0/-%:-+!y!u!])!

IL(4C<4AK;?C<*;(

[&! 7/! W+! ,/%/>%+,&! $'$9g$! '78%&I&! -+,'+>%'P&! ,/! &-'9/$! +-%'@'>'+<! /$! <+7!
+9:+7!,/<!.+<$/+-'&!,/!.+U&7!,/!<+!5&$>/I>'8$)!(+!+>%'P',+,!,/%/>%+,+!/7!,/0',+!+!
<+! I-/7/$>'+! ,/! -+,'&$:></',&7! ,/! &-'9/$! $+%:-+<! I/-%/$/>'/$%/7! +! <+7! 7/-'/7!
-+,'+>%'P+7!,/<!]b^lB!]bdl!=!]b]SW)!

(+! +>%'P',+,! %&%+<! ,/%/>%+,+! /7! 0+F+! /$! >&6I+-+>'8$! >&$! &%-&7! 0+<$/+-'&7!
/7%:,'+,&7)!

(+!+>%'P',+,!,/0',+!+!<+!I-/7/$>'+!,/!]]]C$!/$!<+7!+9:+7!,/!/7%/!0+<$/+-'&!/7!
0+F+B!'$@/-'&-!+!<&7!P+<&-/7!W+0'%:+</7!/$>&$%-+,&7!/$!+9:+7!7:0%/--L$/+7B!%+$%&!/$!
R7I+U+! >&6&! /$! &%-&7! I+N7/7B! >&6&! >&--/7I&$,/! +! 3&$+7! 9/&9-L@'>+7! >&$! 7:/<&7!
7/,'6/$%+-'&7)!

!

!

*<;>FC( 2><><=?>A( QK*<=*( 2$+"1(
>%&"8"+1+(GBglAH( >%&"8"+1+(GBglAH( >%&"8"+1+(GBglAH(

#<@+!%&%+<! _B]eb!Å!_B_^]! _B]]^!Å!_B_ff! _B]d_!Å!_B__e!
./%+!%&%+<! _B\ee!Å!_B_b]! _B\ec!Å!_B_bd! _B\^!Å!_B_b`!
C$?]]]! _B_\bd!Å!_B___d\! _B_d^b!Å!_B___de! _B_bf!Å!_B___d`!
40?]\_! _B__^]!Å!_B_\e! _B__f\!Å!_B__\^! _B__e\!Å!_B__\ed!
4&?]\_! _B__``!Å!_B___c`! _B__bd!Å!_B__\`! _B__`_!Å!_B__\\!
C+?]]f! _B_ec!Å!_B_\`! _B_ed!Å!_B_\b! _B_ee!Å!_B_\b!
SW?]b]! _B__^_!Å!_B__\c! #5S)![J!*RSR5S#.(R! !
SW?]b_! _B_\^!Å!_B__`]! _B__cb!Å!_B_]b! _B_\`!Å!_B_\b!
SW?]]^! _B_\b!Å!_B__b\! _B_\]!Å!_B__b_! _B_\]!Å!_B__b!
S-'%'&! #5S)![J!*RSR5S#.(R! _B___\d!Å!_B____b]! !
l?]b^! _B_\^!Å!_B__]\! _B_\^!Å!_B__]e! _B_\`!Å!_B__]`!
l?]bd! _B__eb!Å!_B___b^! _B___e^!Å!_B___dd! _B___e!Å!_B___`e!
l?]b`! _B_`]!Å!_B__be! _B_b^!Å!_B__`b! _B_`d!Å!_B__`_!

S#.(#!\)!CR2l(S#*J2!*R(!R2Sl*QJ!C#*QJ(|KQ5J!*R(!.#([R#CQJ!*R!.#~J2!*R!(#!5J[5R45Q|[)!

!
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5&6&! &>:--/! /$! <+! 6+=&-N+! ,/! <&7! 0+<$/+-'&7! /7%:,'+,&7B! /<! P+<&-! ,/!
+>%'P',+,!+<@+!%&%+<!h_B]d!.jX(i!7:I/-+!/<!/7%+0</>',&!/$!/<!.JR!,/<!]\!,/!H/0-/-&!
,/!]__bB!>&6&!$'P/<!6LZ'6&!I/-6'%',&!I+-+!+9:+7!I&%+0</7!h_B\!.jX(iB!+:$j:/!$&!
+I<'>+!/$!/<!>+7&!,/!+9:+7!$+%:-+</7!6'$/-&?6/,'>'$+</7)!

#! <+!P'7%+!,/! <&7!-/7:<%+,&7!&0%/$',&7B!7/!I:/,/!>&$><:'-!j:/! <+7!+9:+7!,/<!
.+<$/+-'&!,/!.+U&7!,/!<+!5&$>/I>'8$!%'/$/$!P+<&-/7!0+F&7!,/!-+,'+>%'P',+,!,/!/$%-/!
<&7!/7%:,'+,&7!W+7%+!<+!@/>W+)!

TL(B?BA?CN:>QJ>(

\) S-'$',+,B!D)!#)!Ç!2:LU/3!#)!;)!h]__ci!*/%/-6'$+>'8$!,/!<+!+>%'P',+,!+<@+!%&%+<!/$!+9:+7!I&-!
>/$%/<</&!78<',&)!hC#X4S?R!_\B!]G!R,i)!*I%&)!,/!;/,'&!#60'/$%/)!5QR;#S)!

]) */%/-6'$+>'8$!,/<!N$,'>/!,/!+>%'P',+,!0/%+!%&%+<!/$!+9:+7!6/,'+$%/!>&$%+,&-!I-&I&->'&$+<)!
l[R!ebb\\?`!h]__]i)!

b) 4&3:/<&B! ;)! h]__]i! 4-&>/,'6'/$%&! ,/! ,/%/-6'$+>'8$! ,/! /6'7&-/7! 9+66+! /$! 6:/7%-+7!
+60'/$%+</7)!h4R?Q#?(C#?_ei)!*I%&)!,/!Q6I+>%&!#60'/$%+<!,/!<+!R$/-9N+!5QR;#S)!

`) K86/3B!E)B!M/-+7B!;)!5)!Ç!K+->N+!;)!C)!h\cc`i!4-&>/,'6'/$%&!I+-+!<+!,/%/-6'$+>'8$!,/!C+?
]]f!=!C+?]]`!/$!+9:+7!=!/$!7:/<&7B!6/,'+$%/!7/I+-+>'8$!-+,'&j:N6'>+!=!I&7%/-'&-!6/,',+!
+<@+!>&$!>&$%+,&-!I-&I&->'&$+<!-/@<:F&!>&$%'$:&!,/!9+7!&!>&$%+,&-!,/!>/$%/<</&)!h4C?m]?_`B!
\G!R,i)!*I%&)!,/!Q6I+>%&!#60'/$%+<!,/!<+!R$/-9N+!5QR;#S)!

d) M/-+7B!;)!5)B!K86/3B!E)B!K+->N+B!;)!C)B!4&3:/<&B!;)!Ç!K-+>'+B!D)!#)!h\ccfi!4-&>/,'6'/$%&!I+-+!
<+! 7/I+-+>'8$! -+,'&j:N6'>+! =! ,/%/-6'$+>'8$! 6/,'+$%/! /7I/>%-&6/%-N+! +<@+! ,/! :-+$'&! /$!
+9:+7B!7:/<&7B!7/,'6/$%&7!=!6:/7%-+7!0'&<89'>+7)!h4C?m]?_ci)!*I%&)!,/!Q6I+>%&!#60'/$%+<!
,/!<+!R$/-9N+!5QR;#S)!

f) 4&3:/<&B! ;)! h]__]i! 4-&>/,'6'/$%&! I+-+! <+! ,/%/-6'$+>'8$! ,/! SW?]b_! /$! +9:+7! I&-!
/7I/>%-&6/%-N+! +<@+)! h4R?Q#?(C#?_cB! \G! R,)i)! *I%&)! ,/! Q6I+>%&! #60'/$%+<! ,/! <+! R$/-9N+!
5QR;#S)!

e) K+->N+B!;)!C)!h\ccfi!4-&>/,'6'/$%&!I+-+!<+!,/%/-6'$+>'8$!,/!40?]\_!/$!+9:+7)!h4C?m]?_di)!
*I%&)!,/!Q6I+>%&!#60'/$%+<!,/!<+!R$/-9N+!5QR;#S)!

^) K+7>8B! 5)! h]__fi! */%/-6'$+>'8$! ,/! 4&?]\_! /$! +9:+! I&%+0</)! h4S?Q#XC#?Sl_fi)! *I%&)! ,/!
;/,'&!#60'/$%/)!5QR;#S)!

c) 2'68$B!;)!#)B!C&6/-&!,/<!M&60-/0:/$&B!.)!Ç!(+-/$+B!4)!h]__`i!*/%/-6'$+>'8$!,/!%-'%'&!/$!
+9:+7!I&-!>/$%/<</&!<Nj:',&!>&$!>&$>/$%-+>'8$!/</>%-&<N%'>+!I-/P'+)!h4S?Q#XC#?5(_\B!\G!R,)i)!
*I%&)!,/!;/,'&!#60'/$%/)!5QR;#S)!

\_) 5-'%/-'&7! 7+$'%+-'&7! ,/! <+! >+<',+,! ,/<! +9:+! ,/! >&$7:6&! W:6+$&! h]__bi)! C/+<! */>-/%&!
\`_X]__bB!.JR!$}!`d"!e]]^?e]`d)!

 

 

 

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

2?4:CB?CACNJ>( !*( AC;( 2><><=?>A*;( 2?<*:C2*!?4?<>A*;( !*A(
B>A<*>:?C(!*(B>DC;(!*(A>(4C<4*94?@<
,-(Q$M"/"4(,=44=(P=1"=F(,-(0%#1"$(."(/%(P=4%(I=#M"N@(

I*J#-5#&*05()$*):'"-(]'(.(8L#)MM2)1#"9.5#$)$*)1#-&#"'#2)B0'N*-4'$#$)6(&J.95*04*2):#$-'$2)

 

RESUMEN 
2/!W+$!/7%:,'+,&!%-/7!6+$+$%'+</7!6'$/-&6/,'>'$+</7!,/<!.+<$/+-'&!,/!.+U&7!,/!
<+!5&$>/I>'8$!h#<0+>/%/i)!R<!$g6/-&!%&%+<!,/!6'>-&&-9+$'76&7!/$!/<!+9:+!W+!7',&!
,/!dB]!Z\_dX6(B!<+!6+=&-N+!P'P&7!hc]Beqi)!R<!$g6/-&!,/!0+>%/-'+7!W/%/-8%-&@+7!=!
&<'9&%-&@+7!P'+0</7!+!]]!}5!=!be!}5!W+!7',&!'$@/-'&-!+!]_!:@>X6()!(+7!>/I+7!+'7<+,+7!
>&--/7I&$,/$B! I-'$>'I+<6/$%/B! +! 0+>'<&7! K-+6! $/9+%'P&7! hf_qi! ,/! <+! ><+7/!
M.$$.J,%+"%/.9+",0.! =B! /$!6/$&-! I-&I&->'8$B! +! 0+>'<&7! h]cBfqi! =! >&>&7! K-+6!
I&7'%'P&7!h\_B`qi)![&!7/!W+$!/$>&$%-+,&!'$,'>+,&-/7!@/>+</7!$'!6'>-&&-9+$'76&7!
I+%89/$&7)! 2/! W+$! ,/%/>%+,&! 0+>%/-'+7! +6&$'@'>+$%/7B! I-&%/&<N%'>+7B! +6'<&<N%'>+7B!
$'%-'@'>+$%/7B!7:<@+%&?-/,:>%&-+7!=!W+<8@'<+7B!+7N!>&6&!W&$9&7!/$!\__!6(!,/!+9:+)!
S+60'1$! 7/! /7%:,'+-&$! <&7! 0'&%+I/%/7! @&-6+,&7! /$! /<! 6+$+$%'+<! (+! H:/$%/B!
>&$7%'%:',&7! I&-! :$+! +7&>'+>'8$! ,/! >'+$&0+>%/-'+7! @'<+6/$%&7+7! hN123/1.i! =!
/7@1-'>+7! hI1.2%+<"9"=' O12"9<%9%99)&iB! 0+>%/-'+7! @&%&%-&@+7! @'<+6/$%&7+7!
hI<*%,%P*"Q)&A!=!,'+%&6/+7!hD.409)*.i)!
!

91-1^#1_( %-18$`! ;+$+$%'+</7! %/-6+</7n! .+<$/+-'&! ,/! .+U&7! ,/! <+! 5&$>/I>'8$n!
;'>-&0'&%+!+:%8>%&$+n!.'&,'P/-7',+,n!.'&%+I/%/7)!

ABSTRACT 
Microbiology of the mineral springs of Baños de la Concepción spa 

SW-//! 6'$/-+<! 7I-'$97! W+P/! 0//$! 7%:,'/,! '$! %W/! 2I+! .+U&7! ,/! <+! 5&$>/I>'8$!
h#<0+>/%/i)!SW/!%&%+<!$:60/-!&@!6'>-&&-9+$'767!I-/7/$%! '$! %W/!Y+%/-!Y+7!&@!d)]!
Z\_dX6(B! 0/'$9! %W/!6+F&-'%=! +<'P/! hc])eqi)! SW/!$:60/-! &@! P'+0</! W/%/-&%-&IW'>!
+$,! &<'9&%-&IW'>! 0+>%/-'+B! +%! ]]}! 5! +$,! be}! 5B! Y+7! <&Y/-! %W+$! ]_! >@:X6()! SW/!
7%-+'$7!&@!%W/!W/%/-&%-&IW'>!0+>%/-'+!'7&<+%/,!I-/,&6'$+$%<=!>&--/7I&$,!%&!K-+6?
$/9+%'P/! 0+>'<<'! hf_qiB! 0/<&$9'$9! %&! %W/! 5<+77! M.$$.J,%+"%/.9+",0.! +$,! '$!
76+<</-! I-&I&-%'&$! %&! K-+6?I&7'%'P/! 0+>'<<'! h]c)fqi! +$,! >&>>'! h\_)`qi)! [/'%W/-!
@+/>+<!'$,'>+%&-7!$&-!I+%W&9/$'>(6'>-&&-9+$'767!Y/-/!@&:$,)!J$!%W/!&%W/-!W+$,B!
+66&$'@='$9B!I-&%/&<=%'>B!+6=<&<=%'>B!$'%-'@='$9B!7:<IW+%/?-/,:>'$9!+$,!W+<&IW'<'>!
0+>%/-'+!+7!Y/<<!+7!@:$9'!Y/-/!,/%/>%/,!'$!\__!6(!&@!Y+%/-)!SW/!6'>-&0'+<!6+%7!&@!
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(+! H:/$%/! 7I-'$9! Y/-/! 7%:,'/,! +7! Y/<<)! SW'7! 6+%7! >&$7'7%! &@! +$! +77&>'+%'&$! &@!
@'<+6/$%&:7! >=+$&0+>%/-'+! hN123/1.iB! 7IW+/-'>! >=+$&0+>%/-'+! hI1.2%+<"9"='
O12"9<%9%99)&iB! @'<+6/$%&:7! IW&%&%-&IW'>! 0+>%/-'+! hI<*%,%P*"Q)&i! +$,! ,'+%&67!
hD.409)*.i)(

!
a$)b'#+_`!SW/-6+<!7I-'$97n!.+U&7!,/!<+!5&$>/I>'8$!7I+n!#:%W&>%&$+!6'>-&0'&%+n!
.'&,'P/-7'%=n!;'>-&0'+<!6+%7)!

OL(?<=:C!K44?@<(

R<!.+<$/+-'&!,/!.+U&7!,/!<+!5&$>/I>'8$!I/-%/$/>/!+<!%1-6'$&!6:$'>'I+<!,/!
E'<<+%&=+B! /$! <+! I-&P'$>'+! ,/!#<0+>/%/)! 2/! /$>:/$%-+! 7'%:+,&! /$! <+! >&6+->+! ,/! (+!
;+$>W:/<+B!<&>+<'3+,+!/$!/<!/Z%-/6&!&-'/$%+<!,/!<+!I-&P'$>'+!/$!/<!<N6'%/!>&$!<+!,/!
E+</$>'+B! I&-! ,&$,/! ,'7>:--/! /<! P+<</! ,/<! -N&! 5+0-'/<)! 2/! :0'>+! 7&0-/! :$! %/--/$&!
+>>',/$%+,&!>&$!:$+!@-&$,&7+!P/9/%+>'8$!@&-6+,+!I&-!/Z%/$7&7!I'$+-/7)!

R$!<+!3&$+!/6/-9/$!P+-'&7!6+$+$%'+</7!,/!+9:+7!%/-6+</7!j:/!I:,'/-&$!7/-!
:%'<'3+,&7!,/7,/!%'/6I&7!,/! <&7!-&6+$&7B!+:$j:/! <+7!I-'6/-+7!$&%'>'+7!,/!7:!:7&!
7&$!,/<!7'9<&!mEQQQ!h\i)!2/9g$!2L$>W/3!h]i!/7%+7!+9:+7!@:/-&$!,/><+-+,+7!,/!:%'<',+,!
Ig0<'>+!/$!\^`bB!7'$!/60+-9&!<+!,'7I&7'>'8$!&@'>'+<!,+%+!,/!\^`d!hbi)!R$!/7%/!+U&!/<!
61,'>&! ,'-/>%&-! K/$&P17! =! S+6+-'%! h`i! ,/7>-'0/! <+7! >+-+>%/-N7%'>+7! @N7'>+7! ,/<!
6+$+$%'+<!,/!(&7!.+U&7!>&$!<+7!7'9:'/$%/7!I+<+0-+7"!oz&)$.$"2+"'+,.2&J.,"2+"&'1'
9,0&+.*02.&=' /*.2-.&=' )2+%&.&' 1' &).4"&=' &02' 9%*%,' 20' %*%,' .*3)2%a' &)' &./%,' "&'
*03",.$"2+"'.&+,023"2+"a' "2' *%&' ,"3)",%&'J%,'-%2-"'J.&.2' +05"2'-"' 9%*%,' 4",-%&%'1'
%9,"'.*3)2.&'J0"-,.&='1'"2'*.&',"/.*&.&'P%,$.2')2.'J"*G9)*.'J*.+".-.'9%2'*%&'9%*%,"&'
-"*'0,0&`'+%$.-.&'"2')2'4.&%'&"'4"2'$)9<.&'/),/)#.&`p6!

R<! .+<$/+-'&! /7%:P&! /$! @:$>'&$+6'/$%&! ,:-+$%/! >+7'! >'/$! +U&7B! W+7%+! <&7!
+U&7!>:+-/$%+!,/<!I+7+,&!7'9<&B!7:@-'/$,&!:$!+0+$,&$&!W+7%+!<&7!+U&7!$&P/$%+!/$!
j:/! @:/! -/>&$7%-:',&B! :%'<'3L$,&7/! I+-+! %-+%+6'/$%&7! %/-+I1:%'>&7! W+7%+! <+!
+>%:+<',+,)!

(&7! &0F/%'P&7! ,/! /7%/! /7%:,'&! W+$! 7',&! ,&7"! I-'6/-&! ,/%/-6'$+-! <&7!
6'>-&&-9+$'76&7! ,/! '$%/-17! 7+$'%+-'&! j:/! I:,'/-+$! 7:I&$/-! :$! -'/79&! I+-+! <+!
7+<:,! ,/! <&7! :7:+-'&7! j:/! -/>'0/$! <&7! %-+%+6'/$%&7! %/-+I1:%'>&7! /$! /<! .+<$/+-'&)!
(&7!6'>-&&-9+$'76&7! '$P/7%'9+,&7! 7&$! <&7! '$,'>+,&-/7! ,/! >&$%+6'$+>'8$! @/>+<! =!
+<9:$&7!I+%89/$&7!j:/!7/!%-+$76'%/$!+!%-+P17!,/<!+9:+)!R$!7/9:$,&!<:9+-B!7/!W+$!
>+-+>%/-'3+,&B! I&-! I-'6/-+! P/3! /$! /7%+7! +9:+7!6'$/-&6/,'>'$+</7B! <+!6'>-&0'&%+!
+:%8>%&$+!,/!/7%&7!6+$+$%'+</7!j:/!,/I/$,/!,/!<+7!>&$,'>'&$/7!@N7'>+7!=!j:N6'>+7!
,/!<&7!6'76&7)!S+60'1$!7/!W+$!,/%/>%+,&!7:7!+>%'P',+,/7!6/%+08<'>+7!/$!<&7!>'><&7!
0'&9/&j:N6'>&7B! I&-! 7:! '6I&-%+$%/! I+I/<! /$! <+! +:%&,/I:-+>'8$! ,/! <+7! +9:+7)!
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#,/6L7!7/!W+$!/7%:,'+,&!<&7!0'&%+I/%/7!j:/!7/!&-'9'$+$!/$!/<!P+7&!,/<!6+$+$%'+<!
,/!(+!H:/$%/!=!j:/!/7%L$!@&-6+,&7!I&-!>&6:$',+,/7!6'>-&0'+$+7!>&6I</F+7)!

[L(:*;KA=>!C;(

[LOL(2><><=?>A*;(

R<! .+<$/+-'&B! /$! <+! +>%:+<',+,B! hH'9:-+! \i! :%'<'3+! %-/7! 6+$+$%'+</7!
6'$/-&6/,'>'$+</7!,/$&6'$+,&7!(&7!.+U&7B!(+!H:/$%/!=!(+7!5:/P+7)!R<!I:$%&!,/!
/6/-9/$>'+! ,/<! 6+$+$%'+<! .+U&7! 7/! /$>:/$%-+! I-&%/9',&! I&-! :$+! I/j:/U+!
/,'@'>+>'8$!=!/7!/<!j:/!7/!/6I</+!I+-+!<&7!%-+%+6'/$%&7!%/-+I1:%'>&7!hH'9:-+!]+i)!R<!
6+$+$%'+<!(+!H:/$%/!/6/-9/!/$!/<! F+-,N$!,/<!.+<$/+-'&!=!+!%-+P17!,/!:$+!+-%N7%'>+!
@:/$%/! ,/! 7'/%/! >+U&7! 7/! :%'<'3+! I+-+! %-+%+6'/$%&7! W',-&IN$'>&7! hH'9:-+! ]0i)! R<!
6+$+$%'+<! (+7! 5:/P+7! /7%L! :0'>+,&! /$! /<! '$%/-'&-! ,/<! /,'@'>'&! ,/<! .+<$/+-'&! =!
7&<+6/$%/! 7/!:%'<'3+! >:+$,&! /7!$/>/7+-'&!:$!6+=&-! >+:,+<! I+-+! <&7! %-+%+6'/$%&7!
%8I'>&7!hH'9:-+!]>i)!R7%+7!+9:+7!6'$/-&6/,'>'$+</7!/6/-9/$!+!:$+!%/6I/-+%:-+!,/!
]^! }5B! %'/$/$! :$! IM! ,/! eBc! =! 7/! ><+7'@'>+$! >&6&! ,/! 6'$/-+<'3+>'8$! 6/,'+B! >&$!

I-/,&6'$'&!,/!7:<@+%&B!><&-:-&B!>+<>'&B!6+9$/7'&!=!7&,'&!hdB!fi)!

4+-+!-/+<'3+-!/7%/!/7%:,'&!7/!W+$!%&6+,&!6:/7%-+7!,/!+9:+!/$!<&7!I:$%&7!,/!
/6/-9/$>'+!,/!<&7!%-/7!6+$+$%'+</7B!/$!,&7!1I&>+7!,/<!+U&!]_\_B!@/0-/-&!=!6+=&)!
(+7!6:/7%-+7!7/!-/>&9'/-&$!/$!-/>'I'/$%/7!/7%1-'</7!,/!\Bd!<'%-&7B!I&-!,:I<'>+,&!=!7/!
%-+7<+,+-&$B!+!%/6I/-+%:-+!+60'/$%/!=!/$!&7>:-',+,B!W+7%+!/<!<+0&-+%&-'&!,&$,/!7/!
+$+<'3+-&$!+$%/7!,/!<+7!]`!W&-+7)!#,/6L7!7/!W+$!-/>&9',&B!/$!-/>'I'/$%/7!/7%1-'</7B!
<&7!0'&%+I/%/7!@&-6+,&7!/$!/<!P+7&!,/!<+!@:/$%/!,/<!6+$+$%'+<!(+!H:/$%/)!

!

HQKlC#!\)!R*QHQ5QJ2!*R(!.#([R#CQJ!
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[L[L(2?4:CC:N><?;2C;(=C=>A*;(F(E?EC;(

(+!9-+$!,'P/-7',+,!,/!+60'/$%/7!+>:L%'>&7!I-&I'>'+!j:/!/$!/7%&7!WL0'%+%7!7/!
/$>:/$%-/!:$+!6'>-&0'&%+!+:%8>%&$+!6:=!P+-'+,+B!/$!%+6+U&B!/7%+,&!@'7'&<89'>&!=!
+>%'P',+,! 6/%+08<'>+)! 4+-+! ,/%/-6'$+-! /<! $g6/-&! =! <+! 6&-@&<&9N+! ,/! %&,&7! <&7!
6'>-&&-9+$'76&7!I-/7/$%/7!/$!<+7!+9:+7!/7!$/>/7+-'&!-/+<'3+-!/<!-/>:/$%&!,'-/>%&!
>&$! :$! 6'>-&7>&I'&! ,/! @<:&-/7>/$>'+B! :%'<'3+$,&! P+-'&7! @<:&-&>-&6&7! j:/! $&7!
I/-6'%/$!,'7%'$9:'-!<&7!6'>-&&-9+$'76&7!6:/-%&7!,/!<&7!P'P&7)!

(&7!>&<&-+$%/7!/6I</+,&7!/$!/7%+!'$P/7%'9+>'8$!W+$!7',&"!7=%&!c!=!=&,:-&!,/!
I-&I','&!,/<!oy'%p!o.+>('9W%!('P/X*/+,p!h;&</>:<+-!4-&0/7B!R:9/$/B!JCB!l2#i)!(+7!
6:/7%-+7! %/U',+7! 7/! @'<%-+-&$! I&-! _B]! µ6! =! 7/! &07/-P+-&$! >&$! &0F/%'P&! ,/!
'$6/-7'8$!/$!:$!6'>-&7>&I'&!,/!/I'@<:&-/7>/$>'+!h['y&$i)!2/!>&$%+-&$!/<!$g6/-&!
,/!>1<:<+7!P/-,/7!hP'P+7i!=!-&F+7!h6:/-%+7iB!/ZI-/7+$,&!/<!-/7:<%+,&!>&6&!$g6/-&!
,/!6'>-&&-9+$'76&7!%&%+</7!=!P'P&7!I&-!6'<'<'%-&!,/!+9:+!hei)!

R<! $g6/-&! ,/! 6'>-&&-9+$'76&7! %&%+</7! W+! 7',&! ,/! fBc! Z\_dX! 6(! /$! /<!
6+$+$%'+<! .+U&7n! bBb! Z\_dX6(! /$! /<! 6+$+$%'+<! (+! H:/$%/! =! dBb! Z\_dX6(! /$! /<!
6+$+$%'+<! (+7! 5:/P+7B! /7%+$,&! <+! 6+=&-N+! P'P&7B! ^cBcqB! cbBcq! =! c`BbqB!
-/7I/>%'P+6/$%/)! R7%&7! -/7:<%+,&7! 7&$! 7/6/F+$%/7! +! <&7! /$>&$%-+,&7! /$! &%-&7!
6+$+$%'+</7! ,/! +9:+7! 6'$/-&6/,'>'$+</7! 7:<@+%+,+7! h^i)! R<! $g6/-&! ,/!
6'>-&&-9+$'76&7!%&%+</7B!&0%/$',&!+<!6'>-&7>&I'&B!/7!7'/6I-/!7:I/-'&-!+<!$g6/-&!
,/!P'+0</7B!&0%/$',&!I&-! >:<%'P&B! /$!,&7!+! >:+%-&!:$',+,/7! <&9+-N%6'>+7B!,/0',&!+!
j:/! 7/! >&$%+0'<'3+$! %&,&7! <&7! 6'>-&&-9+$'76&7! I-/7/$%/7B! '$><:7&! <&7! 6:/-%&7)!
#,/6L7! 6:>W+7! ,/! <+7! >1<:<+7! 6'>-&0'+$+7! $&! I:/,/$! >:<%'P+-7/! =+! j:/! 7&$!
'$>+I+>/7! ,/! >-/>/-! /$! <+7! >&$,'>'&$/7! =! 6/,'&7! ,/! >:<%'P&! :%'<'3+,&7! /$! /<!
<+0&-+%&-'&!=B!+<9:$+7!7/!/$>:/$%-+$!/$!/<!/7%+,&!,/!P'+0</!$&!>:<%'P+0</!hci)!

!

!

!

HQKlC#!])!4l[SJ2!*R!R;RCKR[5Q#!*R!(J2!;#[#[SQ#(R2)!#i!(#2!.J;.#2n!.i!(#!HlR[SRn!5i!(#2!5lRE#2)!

!
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[LSL(B>4=*:?>;(>*:CB?>;(E?>BA*;(F(*;9C:KA>!>;(

R<!-/>:/$%&!,/!0+>%/-'+7!+/-&0'+7!P'+0</7!=!/7I&-:<+,+7!7/!W+!-/+<'3+,&!I&-!
<+7!%1>$'>+7!,/!@'<%-+>'8$!h@'<%-&7!,/!_B]]!µ6i!=!,'<:>'8$!/$!I<+>+)!2/!W+$!:%'<'3+,&!
<&7!6/,'&7! +9+-! /Z%-+>%&! ,/! </P+,:-+! h\_i! I+-+! <+7! W/%/-8%-&@+7! =! +9+-!C]#! h\\i!
I+-+! <+7! &<'9&%-&@+7B! '$>:0+$,&! +! ]]! É5B! >'$>&! ,N+7! =! +! be! É5B! `^! W&-+7)! 4+-+! /<!
-/>:/$%&!,/!0+>%/-'+7!/7I&-:<+,+7! 7/!W+$!:%'<'3+,&! <+7!6'76+7! %1>$'>+7!j:/!I+-+!
P'+0</7!=!/<!6/,'&!,/!>:<%'P&!+9+-!/Z%-+>%&!,/!</P+,:-+!>&$!_B\q!,/!+<6',8$)!(&7!
-/7:<%+,&7!7/!/ZI-/7+-&$!/$!:$',+,/7!@&-6+,&-+7!,/!>&<&$'+7!I&-!6'<'<'%-&!,/!+9:+!
h:@>X6(i)!

R7%/! %'I&! ,/! -/>:/$%&! 7/! -/+<'3+! ,/7,/! <&7! '$'>'&7! ,/! <+! ;'>-&0'&<&9N+B! +!
@'$+</7!,/<!7'9<&!mQmB!I+-+!,/%/-6'$+-!<+!>+<',+,!7+$'%+-'+!,/!<+7!+9:+7!:%'<'3+,+7!/$!
/<! >&$7:6&! W:6+$&)! R$! <+7! +9:+7!6'$/-&6/,'>'$+</7B! ,/! &-'9/$! 7:0%/--L$/&B! /7!
g%'<! I+-+! ,/%/>%+-! <+! >&$%+6'$+>'8$! 6'>-&0'+$+! ,/<! +>:N@/-&! I-&>/,/$%/! ,/! <+7!
+9:+7!7:I/-@'>'+</7)!R$!/<!I:$%&!,/!/6/-9/$>'+!,/!<&7!%-/7!6+$+$%'+</7B!/<!$g6/-&!
,/!0+>%/-'+7!W/%/-8%-&@+7!=!&<'9&%-&@+7!+/-&0'+7!P'+0</7!W+!7',&!6:=!0+F&B!'$@/-'&-!+!
]_! :@>X6(B! <&! j:/! 7'9$'@'>+! j:/! <+! I-&%/>>'8$! ,/! <&7! 6+$+$%'+</7! /7! +,/>:+,+!
hS+0<+!\i)!(&7!6+$+$%'+</7!$&!I-/7/$%+$!,'@/-/$>'+7!7'9$'@'>+%'P+7!/$!/<!$g6/-&!,/!
0+>%/-'+7!&<'9&%-&@+7!=!W/%/-8%-&@+7)!(&7!P+<&-/7!&0%/$',&7!7&$!7/6/F+$%/7!+!<&7!,/!
&%-&7!6+$+$%'+</7!/7I+U&</7!6/7&%/-6+</7!h\]i)!

!
S#.(#!\)![Ñ;RCJ!*R!.#5SRCQ#2!#RCJ.Q#2!EQ#.(R2!r!R24JCl(#*#2!hlH5X;(i)!

!
B1%&$#"1_( 21,1,&"1-$_(

( (
=m(Gn4H(

(
A1_(B'f^1_(

(
A1(Q0$,&$(

(
A1_(40$81_(

M$&$#o&#'61_( ]]}!! c! !!!]! `!
( be}! ]! Ä!\! b!
C-"3'&#'61_( ]]}! \]! !!!b! e!
( be}! c! !!!\! f!
*_i'#0-1+1_( ]]}! \! !!!\! d!

( be}! \! Ä!\! \!
!

[LWL(2?4:CC:N><?;2C;(!*(?<=*:\;(;><?=>:?C(

(+7! +9:+7! 6'$/-&6/,'>'$+</7! 7/! /6I</+$! /$! <&7! 0+<$/+-'&7! I+-+!
%-+%+6'/$%&7! %/-+I1:%'>&7B! I&-! <&! j:/! /7! $/>/7+-'&! :$! >&$%-&<! 6'>-&0'&<89'>&!
I/-'8,'>&B! I+-+! /P'%+-! >:+<j:'/-! -'/79&! 7+$'%+-'&! +7&>'+,&! +! <+! I-/7/$>'+! ,/!
6'>-&&-9+$'76&7! I+%89/$&7B! j:/! I:/,+$! %-+$76'%'-7/! +! %-+P17! ,/<! +9:+! I&-! <+7!
PN+7!6L7!@-/>:/$%/7!,/!+I<'>+>'8$"!&-+<B!-/7I'-+%&-'+!&!%8I'>+)!
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4+-+!,/%/>%+-! <+! I&7'0</!I-/7/$>'+!,/! '$,'>+,&-/7! @/>+</7! 7/!W+$! -/+<'3+,&!
<&7! -/>:/$%&7! ,/! >&<'@&-6/7! %&%+</7B! >&<'@&-6/7! @/>+</7B! /$%/-&>&>&7B! /7I&-+7! ,/!
I*%&+,0-0)$! 7:<@'%&?-/,:>%&-/7! =! I6' J",P,023"2&! =! <+! I-/7/$>'+! ,/! R&9<",09<0.' 9%*0B'
+,/6L7! 7/! W+$! '$P/7%'9+,&! O.*$%2"**.! =!W&")-%$%2.&'.",)302%&.B! :%'<'3+$,&! <&7!
61%&,&7! &@'>'+</7! ,/! <+7! +9:+7! ,/! >&$7:6&!W:6+$&! h\_i! =! ,/! 0/0',+! /$P+7+,+7!
h\bi)! (+! ,/%/>>'8$!,/!O+.J<1*%9%99)&'.),")&! 7/! W+! -/+<'3+,&! @'<%-+$,&!]d_!6(!,/!
+9:+B!>:<%'P+$,&!/<!@'<%-&!/$!>+<,&!%-'I%&$+!7&F+B!+'7<+$,&!/$!+9+-!.+'-,?4+-y/-!h\`i!
/! '$>:0+$,&!+!be! É5B!`^!W&-+7)! (+! '$P/7%'9+>'8$!,/!N"30%2"**.'J2")$%J<0*.! 7/!W+!
W/>W&!I&-!<+!%1>$'>+!,/!@'<%-+>'8$B!+'7<+$,&!/$!+9+-!.5rR!+<@+!h\di)!

(&7! %-/7! 6+$+$%'+</7! /7%:,'+,&7! $&! I-/7/$%+$! 6'>-&&-9+$'76&7!
'$,'>+,&-/7! ,/! >&$%+6'$+>'8$! @/>+<' hR&9<",09<0.' 9%*0B' /$%/-&>&>&7B' I*%&+,0-0)$!
7:<@'%&?-/,:>%&-/7! $'! I*%&+,0-0)$' J",P,023"2&i! /$! \__! 6(! ,/! +9:+B! $'! 0+>%/-'+7!
I+%89/$+7! hO.*$%2"**.B! W&")-%$%2.&' .",)302%&.B! N"30%2"**.' J2")$%J<0*.! =!
O+.J<1*%9%99)&'.),")&i!/$!]d_!6(!,/!+9:+B!I&-!<&!j:/!<+7!6:/7%-+7!>:6I</$!>&$!<+!
$&-6+%'P+!,/!+9:+7!,/!>&$7:6&!W:6+$&!=!+9:+7!,/!0/0',+!/$P+7+,+7!h\_B!\fi)!

[LUL(2?4:CC:N><?;2C;(!*(?<=*:\;(*4CA@N?4C(

(+7! +9:+7! 6'$/-+</7! $+%:-+</7! I-/7/$%+$! >&6:$',+,/7! 6'>-&0'+$+7!
+:%8>%&$+7! ,/! 9-+$! '$%/-17! />&<89'>&! =+! j:/! I+-%'>'I+$! /$! <&7! I-&>/7&7!
0'&9/&j:N6'>&7! ,/<! >+-0&$&B! $'%-89/$&! =! +3:@-/)! R7%&7! 6'>-&&-9+$'76&7! I&7//$!
,'P/-7+7! >+I+>',+,/7! 6/%+08<'>+7B! %-+$7@&-6+$,&! <&7! >&6I:/7%&7! &-9L$'>&7! /$!
'$&-9L$'>&7! <&! j:/! >&$%-'0:=/! +! <+! +:%&,/I:-+>'8$! ,/! <+7! +9:+7! =! 6+$%'/$/! /<!
/j:'<'0-'&!0'&<89'>&!,/!/7%&7!+60'/$%/7!W',-&%/-6+</7!h\eB!\^i)!

4+-+! +<>+$3+-! :$&! ,/! <&7! &0F/%'P&7! I-&I:/7%&7! /$! /7%/! /7%:,'&! 7/! W+!
,/%/-6'$+,&! /<! $g6/-&! ,/! 0+>%/-'+7! j:/! '$%/-P'/$/$! /$! /<! >'><&! ,/<! >+-0&$&!
hI-&%/&<N%'>+7B! +6'<&<N%'>+7B! >/<:<&<N%'>+7iB! ,/<! $'%-89/$&! h+6&$'@'>+$%/7B!
$'%-'@'>+$%/7i! =! ,/<! +3:@-/! h7:<@+%&?-/,:>%&-+7i)! 2/! W+! :%'<'3+,&! <+! %1>$'>+! ,/<!
$g6/-&!6L7!I-&0+0</! h[;4i!=! <&7!6/,'&7!,/7>-'%&7!I&-!4&>W&$!=!S+-,'/:Z!h\ci!
I+-+!<+7!0+>%/-'+7!,/<!>'><&!,/<!>+-0&$&!=!,/<!$'%-89/$&B!=!I&-!C&,'$+!h]_i!I+-+!<+7!
7:<@+%&?-/,:>%&-+7)! (+! '$>:0+>'8$! 7/! W+! -/+<'3+,&! +! b_! É5! ,:-+$%/! b_! ,N+7! =! <&7!
-/7:<%+,&7!7/!W+$!/ZI-/7+,&!>&6&![;4!,/!6'>-&&-9+$'76&7!I&-!\__!6(!,/!+9:+!
hS+0<+!]i)!

(&7! %-/7! 6+$+$%'+</7! I-/7/$%+$! 0+>%/-'+7! I-&%/&<N%'>+7B! +6'<&<N%'>+7! =!
+6&$'@'>+$%/7! /$! P+<&-/7! 6/,'&7n! $'%-'@'>+$%/7! =! 7:<@+%&?-/,:>%&-+7! /$! $g6/-&!
0+F&)!R$!/<!6+$+$%'+<!(+7!.&60+7!+,/6L7B!7/!W+$!,/%/>%+,&!0+>%/-'+7!>/<:<&<N%'>+7!
/$!$g6/-&!6:=!0+F&)!(&7!6'>-&&-9+$'76&7!>&$!/$3'6+7!I-&%/&<N%'>&7B!+6'<&<N%'>&7!
=!+6&$'@'>+$%/7! 7&$!6:=!+0:$,+$%/7!/$! <&7!WL0'%+%7!$+%:-+</7!=! %'/$/$!:$!I+I/<!
'6I&-%+$%/! /$! <+! /<'6'$+>'8$! ,/! 6+%/-'+! &-9L$'>+! /$! <+7! +9:+7! 7:0%/--L$/+7B!



MICROBIOLOGÍA 

 

 
63 

W+0'1$,&7/!/$>&$%-+,&!/$!$:6/-&7&7!6+$+$%'+</7!6'$/-&6/,'>'$+</7!h^B!\]B!]\?
]bi)! (+7! 0+>%/-'+7! $'%-'@'>+$%/7! $&! 7:/</$! ,/%/>%+-7/! /$! /7%/! %'I&! ,/! +9:+7! &! 7/!
/$>:/$%-+$!/$!:$!$g6/-&!6:=!0+F&!h]]B!]`i)!

R7%+7! +9:+7! >&$%'/$/$! 7:<@+%&7! I&-! <&! j:/! 7/! W+$! /$>&$%-+,&! 0+>%/-'+7!
7:<@+%&?-/,:>%&-+7!j:/!'$%/-P'/$/$!/$!/<!>'><&!,/<!+3:@-/!-/,:>'/$,&!<&7!7:<@+%&7!+!
7:<@WN,-'>&! j:/! /7! &Z',+,&! I&-! :$+! 9-+$! P+-'/,+,! ,/! 6'>-&&-9+$'76&7!
>&$P'-%'1$,&<&! /$! +3:@-/! /</6/$%+<! =! >&$%-'0:=/$,&! +! <+! ,/I&7'>'8$! 0'&<89'>+! ,/!
/7%/!/</6/$%&)!2/!W+$!,/%/>%+,&!/$!$g6/-&!/7>+7&!/$!&%-&7!6+$+$%'+</7!7:<@+%+,&7!
h^B!]`i)!

*/0',&!+!j:/!/7%+7!+9:+7!7&$!,/!6'$/-+<'3+>'8$!6/,'+!7/!W+$!/7%:,'+,&!<&7!
6'>-&&-9+$'76&7! >+I+>/7! ,/! >-/>/-! +! >&$>/$%-+>'&$/7! /</P+,+7! ,/! 7+<)! (&7!
-/>:/$%&7!7/!W+$!-/+<'3+,&!I&-!<+!%1>$'>+!,/!@'<%-+>'8$B!:%'<'3+$,&!+9+-!W+<8@'<&!>&$!
\dq!,/!><&-:-&!78,'>&! h]diB! '$>:0+$,&!+!b_É5B!,:-+$%/!e!,N+7)!(&7!-/7:<%+,&7!7/!
W+$!/ZI-/7+,&!>&6&!:@>!I&-!\__!6(!,/!+9:+!hS+0<+!]i)!R<!6+$+$%'+<!(+7!5:/P+7!
I-/7/$%+! :$! $g6/-&! I/j:/U&! ,/! 0+>%/-'+7! W+<8@'<+7! @+>:<%+%'P+7! j:/! 7/! W+$!
',/$%'@'>+,&! >&6&! O+.J<1*%9%99)&' =! ;.90**)&6! R7%+7! 0+>%/-'+7! 7/! /$>:/$%-+$! /$!
+60'/$%/7! 7+<'$&7! =! 7/! W+$! ,/%/>%+,&! /$! &%-&7! 6+$+$%'+</7! ,/! 6'$/-+<'3+>'8$!
6/,'+!h]\B!]`i!=!@:/-%/!h^B!]bi)!

S+60'1$! 7/!W+$!/7%:,'+,&!&%-&7! %'I&7!,/!6'>-&&-9+$'76&7! >&$7%'%:=/$%/7!
,/!<+!6'>-&0'&%+!+:%8>%&$+!,/!/7%&7!6+$+$%'+</7"!W&$9&7B!>'+$&0+>%/-'+7!=!+<9+7)!(+!
I-/7/$>'+! ,/! +<9+7! =! >'+$&0+>%/-'+7! 7/! W+! ,/%/-6'$+,&! @'<%-+$,&! \__! 6(! /!
'$&>:<+$,&!/<!@'<%-&!/$!6/,'&!2%+$'/-!h]fiB!'$>:0+$,&!>&$!'<:6'$+>'8$!>&$%-&<+,+!+!
]`! }5B! ,:-+$%/! b_! ,N+7)! [&! 7/! W+$! ,/%/>%+,&! >'+$&0+>%/-'+7! $'! +<9+7! /$! $'$9:$+!
6:/7%-+!,/!+9:+)!

R<! -/>:/$%&!,/!W&$9&7! 7/! -/+<'38!I&-!/<!61%&,&!,/! @'<%-+>'8$B!:%'<'3+$,&!/<!
6/,'&! +9+-! 2+0&:-+:,! >&$! ><&-+$@/$'>&<! +<! _B_dq! h\`i)! (+! ',/$%'@'>+>'8$! 7/! W+!
-/+<'3+,&!7'9:'/$,&!<&7!>-'%/-'&7!,/!4'%%!=!M&>y'$9!h]ei)!(&7!W&$9&7!@'<+6/$%&7&7!7/!
W+$! /$>&$%-+,&B! I-'$>'I+<6/$%/B! /$! /<! 6+$+$%'+<! (+7! 5:/P+7! hS+0<+! ]i! =!
I/-%/$/>/$!+!<&7!91$/-&7!W"2090**0)$='B9,"$%20)$'=!B*+",2.,0.6!(+7!>/I+7!+'7<+,+7!
7&$!>+I+>/7!,/!>-/>/-!/$!6/,'&7!,/!>:<%'P&!>&$!><&-:-&!78,'>&! h\dqi!I&-! <&!j:/!
%+60'1$! 7/! W+$! ,/%/>%+,&! /$! /<! /7%:,'&! ,/! <&7! 6'>-&&-9+$'76&7! W+<8@'<&7!
6&,/-+,&7)!(+!I-/7/$>'+!,/!6&W&7!/$!+9:+7!6'$/-+</7!/7!I&>&! @-/>:/$%/!=+!j:/!
I-&>/,/$! ,/<! 7:/<&! I/-&! 7/! +,+I%+$! +! <+7! >&$,'>'&$/7! ,/! /7%&7! WL0'%+%7! =! /7%&7!
91$/-&7!7/!W+$!/$>&$%-+,&!/$!&%-&7!6+$+$%'+</7!6'$/-&6/,'>'$+</7!h^B!]\?]bi)!

!

!

!
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S#.(#!])![Ñ;RCJ!*R!;Q5CJJCK#[Q2;J2!*R!Q[SRCÖ2!R5J(|KQ5J)!

!

!

!

!

!

!

!

!

!

[LIL(?!*<=?Q?4>4?@<(!*(B>4=*:?>;(M*=*:@=:CQ>;(

(+7!>/I+7!+'7<+,+7!/$! <&7!,'7%'$%&7!6/,'&7!,/!-/>:/$%&!7/!W+$! ',/$%'@'>+,&!
I&-! <+7! >+-+>%/-N7%'>+7! 6&-@&<89'>+7B! @'7'&<89'>+7! =! 0'&j:N6'>+7B! :%'<'3+$,&! <&7!
61%&,&7!,/!5&Y+$!=!2%//<!h]^i)!#,/6L7!7/!:%'<'38!/<!7'7%/6+!,/!',/$%'@'>+>'8$!I&-!
I-:/0+7!0'&j:N6'>+7!6'$'+%:-'3+,+7!#4Q!!h0'&;1-'/:ZiB!/6I</+$,&!<+7!9+</-N+7!]_!
R! =! ]_! [R! I+-+! <&7! 0+>'<&7! K-+6! $/9+%'P&7! @/-6/$%+,&-/7! =! $&! @/-6/$%+,&-/7B!
-/7I/>%'P+6/$%/B! <+7! 9+</-'+7! 5&-=$/! I+-+! <&7! 0+>'<&7! K-+6! I&7'%'P&7! $&!
/7I&-:<+,&7!=!<+7!9+</-N+7!2%+IW!I+-+!<&7!>&>&7!K-+6!I&7'%'P&7)!(+!><+7'@'>+>'8$!7/!
-/+<'38!7/9g$!<&7!>-'%/-'&7!%+Z&$86'>&7!,/<!;+$:+<!,/!./-9/=!h]c?b\i)!

R$! <&7! %-/7! 6+$+$%'+</7! 7/! W+$! +'7<+,&! \bd! >/I+7! ,/! 0+>%/-'+7! P'+0</7!
W/%/-8%-&@+7! =! &<'9&%-&@+7B! j:/! >&--/7I&$,/$! +! <&7! %'I&7!6&-@&<89'>&7! ,/! 0+>'<&7!
K-+6! $/9+%'P&7! hf_qiB! 0+>'<&7! K-+6! I&7'%'P&7! h]cBfqi! =! >&>&7! K-+6! I&7'%'P&7!
h\_B`qi)!2/9g$!<+!><+7'@'>+>'8$!%+Z&$86'>+!,/<!;+$:+<!,/!./-9/=!hb_B!b\i!<+7!>/I+7!
',/$%'@'>+,+7! I/-%/$/>/$B! /$! 7:! 6+=&-N+B! +<! W<1*)$! W,%+"%/.9+",0.! hf_qiB! =! /$!
6/$&-! I-&I&->'8$! +! <&7! W<1*.[! B9+02%/.9+",0.! h]dBcqiB! =' E0,$09)+"&! h\`B\qi!
hH'9:-+!bi6'(+!6+=&-N+!,/!<&7!0+>'<&7!K-+6!$/9+%'P&7!+'7<+,&7!I/-%/$/>/$!+!<+!><+7/!
M.$$.J,%+"%/.9+",0.!h`cB`qi)!R7%&7!-/7:<%+,&7!7&$!7/6/F+$%/7!+!<&7!&0%/$',&7!/$!
+9:+7!6'$/-+</7!/$P+7+,+7!hb]i!=!6+$+$%'+</7!6'$/-+</7!h\]B!]]B!]bB!bbi)!

!
;'>-&&-9+$'76&7!

!
(

[;4X\__!6(!
(((((9#'&$'-5&"%'_(
(((((>f"-'-5&"%'_(
(((((4$-0-'-5&"%'_(
(((((<"&#"6"%1,&$_(
(((((>f',"6"%1,&$_(
(((((;0-61&'(:$+0%&'#$_(
:@>X\__!6((
(((((M1-o6"-'_(
(((((M',3'_(

!
;+$+$%'+</7!

(
A1_(B'f^1_! A1(Q0$,&$! A1_(40$81_!

!
]B`!Z!\_]!
`Bf!Z!\_b!
cBb!Z!\_!
\B]!Z!\_]!
`Bf!Z!\_b!
\Bd!Z!\_!

!
\!
d!

!
`Bf!Z!\_]!
]B`!Z!\_]!

?!
cB\!

`Bf!Z!\_b!
cB\!
!
?!
?!

!
]B`!Z!\_]!
`Bf!Z!\_]!

?!
\Bd!Z!\_!
]B`!Z!\_b!

b!
!
be!
]f!
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R$!/7%&7!6+$+$%'+</7!7/!W+$!+'7<+,&!:$!9-+$!$g6/-&!,/!>/I+7!,/!0+>%/-'+7!
I'96/$%+,+7B! I-'$>'I+<6/$%/! >&$! I'96/$%&7! +6+-'<<&7! =! $+-+$F+7! hH'9:-+! `i)! R7!
@-/>:/$%/!<+!I-/7/$>'+!,/!/7%/!%'I&!,/!0+>%/-'+7!/$!+9:+7!6'$/-+</7!hb`iB!,/0',&!+!
j:/!<&7!I'96/$%&7!>+-&%/$&',/7!<+7!I-&%/9/$!,/!<+7!-+,'+>'&$/7!/P'%+$,&!<+!6:/-%/!
@&%&,'$L6'>+! hb_i)! */! %&,+7! /<<+7B! ,/7%+>+6&7! ,&7! >/I+7! ,/! X.2+<02%/.9+",0)$'
*040-)$B! +'7<+,+7!/$!/<!6+$+$%'+<!(+7!.&60+7)!R7%+!/7I/>'/!I-&,:>/!:$!I'96/$%&!
P'&</%+! hP'&<+>/N$+i! ,/! 9-+$! '$%/-17B! +>%:+<6/$%/B! I&-! 7:7! I-&I'/,+,/7!
+$%'6'>-&0'+$+7!=!+$%'%:6&-+</7!j:/!I:/,/$!%/$/-!+I<'>+>'8$!@+-6+>&<89'>+!hbdi)!

!

R$! <&7! 0+>'<&7! K-+6! $/9+%'P&7B! /<! 91$/-&! W&")-%$%2.&B' F:$%&! >&$! &%-&7!
91$/-&7! 6:=! I-8Z'6&7! ,/7,/! /<! I:$%&! ,/! P'7%+! %+Z&$86'>&B! W+$! 7',&! 6:=!
@-/>:/$%/7! hS+0<+! bi)! R7%/! 91$/-&! %+60'1$! /7! I-/,&6'$+$%/! /$! +9:+7!6'$/-+</7!
/$P+7+,+7! hb]B! bfB! bei! =! /$! 6+$+$%'+</7! 6'$/-+</7! h\]B! ]\B! ]bB! b^i)! R7%&7!
6'>-&&-9+$'76&7! %'/$/$! :$&7! -/j:/-'6'/$%&7! $:%-'>'&$+</7! /7>+7&7! =! :$+!
,'P/-7',+,!6/%+08<'>+! j:/! </7! I/-6'%/! :%'<'3+-!6:=!,'P/-7+7! @:/$%/7! ,/! >+-0&$&B!
I&-!/7%&!7&$!>+I+>/7!,/!7&0-/P'P'-!=!6:<%'I<'>+-7/!/$!+60'/$%/7!&<'9&%-8@'>&7!>&6&!
<+7! +9:+7! 6'$/-&6/,'>'$+</7)! (+! /7I/>'/! OJ<023%$%2.&' J.)90$%/0*0&! W+! 7',&!
+'7<+,+! /$! <&7! %-/7!6+$+$%'+</7! hS+0<+! bi)! R7%+! /7I/>'/! /7! +:%8>%&$+! ,/! WL0'%+%7!
$+%:-+</7! hb_iB! I-&,:>/! I'96/$%&7! +6+-'<<&7! >+-&%/$&',/7! =! ,/9-+,+!
W',-&>+-0:-&7! +-&6L%'>&7! hbci! =! W+! 7',&! +'7<+,+! /$! &%-&7! 6+$+$%'+</7!
6'$/-&6/,'>'$+</7!h]\i!

R$! /<! 6+$+$%'+<! (+7! .&60+7! 7/! W+$! +'7<+,&B! ,/! <&7! >:<%'P&7! ,/!
/$-'j:/>'6'/$%&! ,/! R$%/-&0+>%/-'+7B! 7/'7! >/I+7! ,/! R2+",%/.9+",' 9*%.9.")! R7%+7!
>/I+7! @/-6/$%+$! <+! <+>%&7+! </$%+6/$%/! I&-! <&! j:/! $&! 7/! W+$! ,/%/>%+,&! /$! /<!
-/>:/$%&! ,/! >&<'@&-6/7)! R<! 91$/-&! R2+",%/.9+",B! +6I<'+6/$%/! ,'7%-'0:',&! /$! <+!
$+%:-+</3+B! 7/! /$>:/$%-+! >&$! @-/>:/$>'+! /$! +9:+7! 6'$/-+</7! $+%:-+</7! =!
6'$/-&6/,'>'$+</7!h]\B!`_i)!

Proteobacteria 

60% 

Firmicutes 

14,1% 

Actinobacteria 

25,9% 

Bacilos Gram - 

60% 

Bacilos Gram + 

29,6% 

Cocos Gram + 

10,4% 

Tipos Morfológicos Clasificación Taxonómica 

HQKlC#!b)!*QERC2Q*#*!*R!.#5SRCQ#2!MRSRC|SCJH#2!hq!*R!5R4#2i)!

!
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!

(&7!0+>'<&7!K-+6!I&7'%'P&7!7/!W+$!/$>&$%-+,&!/$!6+=&-!I-&I&->'8$!/$!<&7!
6+$+$%'+</7!(+!H:/$%/!=!(+7!5:/P+7!hS+0<+!`i)!(+!6+=&-N+!,/!<+7!>/I+7!+'7<+,+7!7&$!
,/!6&-@&<&9N+! '--/9:<+-! =! 6:>W&7! %'/$/$! I'96/$%&7! +6+-'<<&7B! $+-+$F+7! =! -&7+7)!
B,+<,%/.9+",! =! I%,12"/.9+",0)$' ! I-&>/,/$! ,/<! 7:/<&! =! 7/! W+$! /$>&$%-+,&! /$!
6+$+$%'+</7! 6'$/-+</7! W'I&%/-6+</7! h^i! =! 6/7&%/-6+</7! h]bB! ]`i)! N"0P&%20.'
.().+09.!h+$%/7!I%,12"/.9+",0)$'.().+09)$i!/7!I-&I'+!,/!+60'/$%/7!+>:L%'>&7!=!7/!
W+! ,/%/>%+,&! /$! &%-&7! 6+$+$%'+</7! 6'$/-&6/,'>'$+</7! h]]B! ]bi)! C<%-%9%99)&! /7!
6:=!-/7'7%/$%/!+!<&7!+60'/$%/7!/Z%-/6&7!=+!j:/!I&7//!L>',&7!6'>8<'>&7!=!%+60'1$!
7/!W+!+'7<+,&!,/!&%-&7!6+$+$%'+</7! h^B!\]B!]\B!]bi)!S+60'1$! 7/!W+$!,/%/>%+,&!:$!
I/j:/U&! $g6/-&! ,/! >/I+7! ,/! 0+>'<&7! K-+6! I&7'%'P&7! /7I&-:<+,&7! ,/<! 91$/-&!
;.90**)&)! R7%+7! 0+>%/-'+7! I-&>/,/$!,/<! 7:/<&! =! 7/! W+$! /$>&$%-+,&! /$!6+$+$%'+</7!
6'$/-+</7!%/-6+</7!h]]B!]`B!`\i)!

(&7!>&>&7!K-+6!I&7'%'P&7!7/!/$>:/$%-+$!/$!0+F+!I-&I&->'8$!=!>&--/7I&$,/$!
I-'$>'I+<6/$%/!+<!9/$1-&!O+.J<1*%9%99)&'hS+0<+!`i)!(+7!>/I+7!+'7<+,+7!7&$!W+<8@'<+7!
@+>:<%+%'P+7!=!I:/,/$!P'P'-!/$!>&$>/$%-+>'&$/7!/</P+,+7!,/!7+<)!R7%+7!0+>%/-'+7!7&$!
6:=!:0'>:+7!=!7/!W+$!,/%/>%+,&!/$!+9:+7!6'$/-&6/,'>'$+</7!h^B!\]B!]bi)!

2/!W+$!&07/-P+,&!+<9:$+7!,'@/-/$>'+7!/$%-/! <+!6'>-&0'&%+!+:%8>%&$+!,/!<&7!
%-/7! 6+$+$%'+</7! /7%:,'+,&7)! R<! 6+$+$%'+<! (+7! .&60+7! /7! /<! j:/! I-/7/$%+! :$+!
6+=&-!0'&,'P/-7',+,!=+!j:/!7/!W+$!+'7<+,&!]f!/7I/>'/7!,'7%'$%+7B!I-/,&6'$+$,&!<&7!
0+>'<&7!K-+6!$/9+%'P&7!,/!<+7!/7I/>'/7!R2+",%/.9+",'9*%.9."'hcBfqi!=!W&")-%$%2.&'
J)+0-.! h^B_qiB!6'/$%-+7!j:/!/$! <&7!6+$+$%'+</7!(+!H:/$%/!=!(+7!5:/P+7! 7&$!6L7!
@-/>:/$%/7!<+7!0+>%/-'+7!K-+6!I&7'%'P+7!,/<!91$/-&!C<%-%9%99)&'h\fBfqi!=!;.90**)&!
h\eBcqiB! -/7I/>%'P+6/$%/! hS+0<+7!b! =! `i)!J%-&7! +:%&-/7! %+60'1$!W+$! /$>&$%-+,&!
:$!I-/,&6'$'&!,/!/7%&7!91$/-&7!,/!0+>'<&7!K-+6!I&7'%'P&7!/$!+9:+7!7:0%/--L$/+7!
+<>+<'$+7!h`]i)!

!

!

HQKlC#!`)!.#5SRCQ#2!4QK;R[S#*#2)!
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S#.(#!b)!KÖ[RCJ2!r!R24R5QR2!*R!.#5SRCQ#2!MRSRC|SCJH#2!r!J(QKJSCJH#2!KC#;![RK#SQE#2!hq!5R4#2i)!
!

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

 

 

 

 

 

 

 

!

!

!

!

!

!

!

!

!

!

!

!

!

(
B1%&$#"1_(N#1f(,$31&"81_!

21,1,&"1-$_(
A1_(B'f^1_(

<pIV!
A1(Q0$,&$(
<pSI!

A1_(40$81_(
<pSZ!

<'(6$#f$,&1+'#1_(
''''''B902"+%/.9+",'9.*9%.9"+09)&(
'''''B902"+%/.9+",'*b%PP00(
'''''B*9.*03"2"&!7II(
''''';,"4)2-0$%2.&'-0$02)+.(
''''';,"4)2-0$%2.&'4"&09)*.,0&(
''''';),c<%*-",0.'9"J.90.(
'''''I<,1&"%/.9+",0)$'02-%*%3"2"&(
'''''X.2+<02%/.9+",0)$'*040-)$(
'''''W&")-%$%2.&'P*)%,"&9"2&(
'''''W&")-%$%2.&'*)+"%*.(
'''''W&")-%$%2.&'%,1U0<./0+.2&(
'''''W&")-%$%2.&'J)+0-.(
'''''W&")-%$%2.&'&+)+U",0(
'''''C.*&+%20.'J09c"++00(
'''''OJ<023%$%2.&'J.)90$%/0*0&(
!!!!![&!',/$%'@'>+,+7!
Q$#f$,&1+'#1_(
'''''B",%$%2.&'<1-,%J<0*.(
'''''R-b.,-&0"**.'+.,-.(
'''''R2+",%/.9+",'9*%.9."(
'''''W.2+%".'7II(
'''''W,%+")&'4)*3.,0&(
'''''O",,.+0.!7II(
'''''O",,.+0.'*0()"P.90"2&(
'''''O",,.+0.'J*1$)+<09.(
!!!!![&!',/$%'@'>+,+7(

WVXV!
\Bf!
?!
\Bf!
?!
\Bf!
?!
\Bf!
bB]!
`B^!
\Bf!
\Bf!
^B_!
bB]!
\Bf!
`B^!
bB]!
!

SYXW!
fB`!
\Bf!
cBf!
?!
\Bf!
bB]!
bB]!
.!

\\Bf!

SIX[!
?!
]Be!
?!
?!
?!

\_B^!
?!
?!
?!
?!
^B]!
?!
?!
?!
dB`!
^B\!
!

YXO!
?!
?!
?!
?!
?!
?!
?!
]Be!
dB`!

WOXV!
?!
?!
?!
]Bd!
]Bd!
]Bd!
?!
?!
dB\!
]Bd!
?!
?!
]Bd!
?!
]Bd!
]_Bd!
!

UXO!
?!
?!
?!
]Bd!
?!
?!
?!
]Bd!
?!
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S#.(#!`)!KÖ[RCJ2!r!R24R5QR2!*R!.#5SRCQ#2!MRSRC|SCJH#2!r!J(QKJSCJH#2!KC#;!4J2QSQE#2!hq!5R4#2i)!

(
B1%&$#"1_(N#1f(i'_"&"81_!

21,1,&"1-$_!
A1_(B'f^1_(

<pIV!
A1(Q0$,&$(
<pSI!

A1_(40$81_(
<pSZ!

B1%"-'_!
!!!!!B3,%$19"&!
!!!!!B,+<,%/.9+",!
'''''B),"%/.9+",0)$!
''''';.90**)&!
''''';,"40/.9+",0)$!
'''''I"**)*%$%2.&!
'''''I%,12"/.9+",0)$!
'''''N"0P&%20.'.().+09.!
'''''C<%-%9%99)&!
!!!!![&!Q,/$%'@'>+,&7!
!
4'%'_!
!!!!!d%9),0.',%&".!
!!!!!d%9),0.'4.,0.2&!
!!!!!L09,%9%99)&!
!!!!!O+.J<1*%9%99)&'9.J0+0&!
!!!!!O6'<%$020&!
!!!!!O6'*)3-)2"2&0&!
!!!!!O6'&90),0!
!!!!!O6'b.,2",0!
!!!!!O6'Q1*%&)&!

OUXV!
?!
\Bf!
?!
`B^!
\Bf!
bB]!
?!
?!
?!
bB]!
!

IXU!
\Bf!
?!
\Bf!
V!
?!
V!
?!
\Bf!
\Bf!

WTXS!
]Be!
]Be!
]Be!
?!
dB`!
?!
]Be!
\_B^!
\fBf!
]Be!
!

YX[!
]Be!
?!
?!
?!
?!
]Be!
?!
]Be!
?!

SUXZ!
?!
dB\!
?!

\eBc!
]Bd!
?!
?!
]Bd!
?!
eBe!
!

OTXZ!
?!
]Bd!
]Bd!
]Bd!
dB\!
?!
]Bd!
?!
]Bd!

!

[LTL(B?C=>9*=*;(

2/!W+$!%&6+,&!6:/7%-+7!,/! <&7!%+I/%/7!6'>-&0'+$&7! @&-6+,&7!/$! <+!I+-/,!
,/!6L-6&<!,/<!P+7&!,/! <+! @:/$%/!,&$,/!/6/-9/!/<! +9:+!,/<!6+$+$%'+<!,/<!6'76&!
$&60-/!hH'9:-+!di)!(+7!6:/7%-+7!7/!%&6+-&$!I&-!,:I<'>+,&!>&$!6+%/-'+<!/7%1-'<!=!
7/! -/>&9'/-&$! /$! /$P+7/7! /7%1-'</7)! l$+! ,/! /<<+7! 7/! @'F8! >&$! @&-6&<! h`qi! I+-+!
>&$7/-P+-<+!W+7%+!7:!&07/-P+>'8$!6'>-&7>8I'>+)!(+!',/$%'@'>+>'8$!,/!<+!6'>-&0'&%+!
7/!W+! -/+<'3+,&!6/,'+$%/! /<! /7%:,'&!,/! 7:!6&-@&<&9N+! /$!6'>-&7>&I'&7!,/! >+6I&!
><+-&B!>+6I&!&7>:-&B!>&$%-+7%/!,/!@+7/7!=!@<:&-/7>/$>'+)!(&7!0'&%+I/%/7!+,W/-',&7!+!
7:I/-@'>'/7! /7%L$! >&$7%'%:',&7! I&-! >&6:$',+,/7! 6'>-&0'+$+7! >&6I</F+7! j:/!
,/I/$,/$! ,/! <+7! >&$,'>'&$/7! +60'/$%+</7! h<:3B! %/6I/-+%:-+B! &ZN9/$&i! =! ,/! <+!
>&6I&7'>'8$!,/<!+9:+!hIMB!>&$>/$%-+>'8$!,/!7+</7i)!R7%&7! %+I/%/7!/7%L$! @&-6+,&7!
I&-! +7&>'+>'&$/7! ,/! 6'>-&&-9+$'76&7! I-&>+-'&%+7! =! /:>+-'&%+7! 6:>W&7! ,/! /<<&7!
@&%&7'$%1%'>&7! =! @'<+6/$%&7&7! h>'+$&0+>%/-'+7B! +<9+7iB! /$! ,&$,/! 7/! +<&F+$! &%-&7!
&-9+$'76&7! :$'>/<:<+-/7! j:/! I-&,:>/$! /Z&I&<N6/-&7B! j:/! :$/$! <&7!
6'>-&&-9+$'76&7!=!<&7!I-&%/F/$!,/!<&7!+9/$%/7!/Z%/-$&7!=!I/-6'%/$!<+!'$%/-+>>'8$!
/$%-/!<+7!>1<:<+7)!
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R7+7! I&0<+>'&$/7! >&6I+-%/$! <&7! $:%-'/$%/7B! +I&-%+$,&! ,'@/-/$%/7! /$3'6+7!
j:/!6/%+0&<'3+$!,'P/-7&7!>&6I:/7%&7!h`bi)!

!

(&7! 0'&%+I/%/7! /7%:,'+,&7! I-/7/$%+$! :$! >&<&-! P/-,/! &7>:-&! 0-'<<+$%/B! ,/!
+7I/>%&! 9/<+%'$&7&! =! >&$7'7%/$>'+! 6/,'+)! (+! I+-%/! '$@/-'&-! /7! 0<+$>+! I&-! <+!
@&-6+>'8$! ,/! >+-0&$+%&! >L<>'>&)! R7%L! >&6I:/7%&! I&-! >'+$&0+>%/-'+7! @'<+6/$%&7+7!
,/<! 91$/-&! N123/1.)! R$! 6/$&-! I-&I&->'8$B! 7/! /$>:/$%-+$! 0+>%/-'+7! @&%&%-&@+7!
@'<+6/$%&7+7!,/<!91$/-&!I<*%,%P*"Q)&!j:/!I-/7/$%+$!+:%&@<:&-/>/$>'+!-&F+!>&$! <:3!
:<%-+P'&</%+B! ,/0',&! +! <&7! I'96/$%&7! ><&-&@N<'>&7! j:/! I&7//$! hH'9:-+! fi)! (+7!
>'+$&0+>%/-'+7!/7@1-'>+7!I/-%/$/>/$!+<!91$/-&!O12"9<%9%99)&'1'I1.2%+<"9"B!+,/6L7!
7/!&07/-P+$!+0:$,+$%/7!,'+%&6/+7!hD.409)*.i!hH'9:-+!fi)!

(+7! >&6:$',+,/7! 6'>-&0'+$+7! j:/! >&$7%'%:=/$! /7%&7! %+I/%/7! 7&$!
7/6/F+$%/7! +! <+7! /$>&$%-+,+7! /$! <&7! j:/! @&-6+$! +<9:$&7! 6+$+$%'+</7!
6'$/-&6/,'>'$+</7!/7I+U&</7!h]bB!]`i!=!6+$+$%'+</7!%/-6+</7!,/!,'@/-/$%/7!I+-%/7!
,/<!6:$,&!h``?`fi)!

 

HQKlC#!d)!.QJS#4RSR2!*R(!;#[#[SQ#(!(#!HlR[SR. 

!
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SL(4C<4AK;?C<*;(

(&7!6+$+$%'+</7!I-/7/$%+$!:$!$g6/-&!0+F&!,/!0+>%/-'+7!P'+0</7B!6/$&7!,/!
]_X6(B! <&! j:/! '$,'>+! :$+! I-&%/>>'8$! +,/>:+,+! ,/! <&7! 6+$+$%'+</7)! [&! 7/! W+$!
,/%/>%+,&! '$,'>+,&-/7!,/!>&$%+6'$+>'8$! @/>+<!$'!6'>-&&-9+$'76&7!I+%89/$&7!I&-!
<&! j:/! >:6I</$! >&$! <+! $&-6+%'P+! ,/! +9:+7! ,/! >&$7:6&! W:6+$&)! (+! 6'>-&0'&%+!
+:%8>%&$+!/7%L!>&$7%'%:',+B!I-'$>'I+<6/$%/B!I&-!0+>'<&7!K-+6!$/9+%'P&7!,/<!W<1*)$'
W,%+"%/.9+",0.! <&! j:/! /7! W+0'%:+<! /$! <&7! 6+$+$%'+</7! W'I&%/-6+</7)! 2/! W+$!
,/%/>%+,&! 0+>%/-'+7! >&$! +>%'P',+,! I-&%/&<N%'>+B! +6'<&<N%'>+! =! +6&$'@'>+$%/! j:/!
'$%/-P'/$/$!/$!<&7!>'><&7!0'&9/&j:N6'>&7!=!>&$%-'0:=/$!+!<+!+:%&,/I:-+>'8$!,/!<+7!
+9:+7)!

WL(>N:>!*4?2?*<=C;(

(+7!+:%&-+7!+9-+,/>/$!+<!I-&I'/%+-'&!,/<!.+<$/+-'&!*)!#$%&$'&!K-+$/-&!=!/$!
I+-%'>:<+-! +<! 9/-/$%/!*)! #$%&$'&! 5+<&6+-,/B! %&,+7! <+7! +%/$>'&$/7! j:/! W+$! %/$',&!
>&$! /<<+7! ,:-+$%/! 7:7! /7%+$>'+7! /$! /<! /7%+0</>'6'/$%&B! +7N! >&6&! <+7! @+>'<',+,/7!
,+,+7! I+-+! <+! %&6+! ,/! 6:/7%-+7! /$! <&7! ,&7! 6:/7%-/&7! -/+<'3+,&7)! #,/6L7!
j:/-/6&7! +9-+,/>/-! <+! +=:,+! /$! /<! %-+0+F&! ,/! <+0&-+%&-'&! <</P+,+! +! >+0&! I&-! <+!
('>/$>'+,+! *&U+!;8$'>+! 4+>W/>&! =! <+! +<:6$+! *&U+! #$+! 41-/3)! #7N! 6'76&! +! <+7!
I-&@/7&-+7!*&U+!5&$>/I>'8$!4'$%+,&!=!*&U+!5+-6'$+!C&,-N9:/3!I&-!7:!+=:,+!/$!<+!
-/+<'3+>'8$!,/!/7%/!%-+0+F&)!

!
!

Lyngbya 

Cyanothece 

Navicula 

Chloroflexus 

Synechococcus 

HQKlC#!f)!.QJS#4RSR2!4JC!;Q5CJ25J4T#!*R!5J[SC#2SR!*R!H#2R2!r!H(lJCR25R[5Q#!h`_mi)!

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

\) #<6/$,-&7B!D)!;)!h]__`i!R<!.+<$/+-'&!,/!<+!5&$>/I>'8$!,/!E'<<+%&=+)!M',-&<&9N+7!;1,'>+7!,/<!
7'9<&!mQm)!Q$7%'%:%&!,/!/7%:,'&7!+<0+>/%/$7/7!o*&$!D:+$!;+$:/<p)!2/-'/!Q?!R7%:,'&7?![}!\`\)!
#<0+>/%/)!

]) 2L$>W/3B! D)! h\cc]i! K:N+! ,/! /7%+0</>'6'/$%&7! 0+<$/+-'&7! ,/! R7I+U+)! ;'$'7%/-'&! ,/! J0-+7!
4g0<'>+7!=!S-+$7I&-%/)!;+,-',)!

b) H-+$>17B!;)!5)!h]_\_i!M'7%&-'+!=!9/$/-+<',+,/7!,/<!.+<$/+-'&!,/!<+!5&$>/I>'8$)!B26'C6'B9.-6'
D.96'E.,$)!ef!hRi"!Rc?Rbc)!

`) K/$&P17!=!S+6+-'%B! D)! h\^`di!;/6&-'+!7&0-/! <+7!+9:+7!=!0+U&7! @/--:9'$&7&7!,/!E'<<+%&=+)!
Q6I-)!(8I/3!=!5N+)!E+</$>'+)!

d) ;+-+P/-B!H)!Ç!#-6'F&B!H)!h]_\_i!E+,/61>:6!QQ!,/!+9:+7!6'$/-&6/,'>'$+</7!/7I+U&<+7)!R,)!
5&6I<:%/$7/)!;+,-',)!

f) S&-'F+B!R)!h]_\_i!#$L<'7'7!@'7'>&?j:N6'>&!,/!<+7!+9:+7!,/<!.+<$/+-'&!,/!<+!5&$>/I>'8$)!B26'C6'
B9.-6'D.96'E.,$)!ef!hRi"!Rde?Rfd)!

e) .&:<&7B!()B!4-1P&7%B!;)B!.+-0/+:B!.)B!5&+<<'/-B!D)!Ç!*/7F+-,'$7B!C)!h\ccci!('P/X*/+,!.+>('9W"!
+II<'>+%'&$! &@! +! $/Y! -+I',! 7%+'$'$9! 6/%W&,! @&-! ,'-/>%! /$:6/-+%'&$! &@! P'+0</! +$,! %&%+<!
0+>%/-'+!'$!,-'$y'$9!Y+%/-)!X6'L09,%/0%*6'L"+<%-)!be"!ee?^f)!

^) ;&77&B!;)!#)B!2L$>W/3B!;)!5)B!C&,-N9:/3B!5)!Ç!*/!<+!C&7+B!;)!5)!h]__fi!;'>-&0'&<&9N+!,/!<&7!
6+$+$%'+</7!6'$/-&6/,'>'$+</7!,/<!.+<$/+-'&!5/-P+$%/7)!B26'C6'B9.-6'D.96'E.,$)! e]"!]^d?
b_`)!

c) J<'P/-B!D)!*)!h]__di!SW/!P'+0</!$&$>:<%:-+0</!7%+%/!'$!0+>%/-'+)!X6'L09,%/0%*)!`b"!cb?\__)!
\_) #$8$'6&! h]__bi!C/+<!*/>-/%&!\`_X]__b!,/!e!,/! @/0-/-&! 7&0-/!5-'%/-'&7! 7+$'%+-'&7!,/! <+!

>+<',+,!,/<!+9:+!,/!>&$7:6&!W:6+$&)!.JR!`d"!e]]^?e]`d)!
\\) C/+7&$/-B!*)!D)!Ç!K/<,-/'>WB!R)!h\c^di!#!$/Y!6/,':6!@&-!%W/!/$:6/-+%'&$!+$,!7:0>:<%:-/!&@!

0+>%/-'+!@-&6!I&%+0</!Y+%/-)!BJJ*6'R240,%26'L09,%/0%*)!`c"!\?e)!
\]) */! <+! C&7+B! ;)! 5)B! 2L$>W/3B! ;)! 5)B! C&,-N9:/3B! 5)! Ç! ;&77&B! ;)#)! h]__ei! ;'>-&0'&<&9N+! ,/<!

6+$+$%'+<!6'$/-&6/,'>'$+<!,/<!.+<$/+-'&!4:/$%/!E'/79&)!B26'C6'B9.-6'D.96'E.,$)!eb"!]d\?
]fd)!

\b) #$8$'6&! h\c^ei! J-,/$! ,/! ^! ,/! 6+=&! ,/! \c^e)! ;1%&,&7! &@'>'+</7! ,/! +$L<'7'7!
6'>-&0'&<89'>&7!I+-+!<+!/<+0&-+>'8$B!>'->:<+>'8$!=!>&6/->'&!,/!+9:+7!,/!0/0',+!/$P+7+,+7)!
.JR!\\`"!\bcf`?\bceb)!

\`) #$8$'6&! h\cc^i! 2%+$,+-,!6/%W&,7! @&-! %W/! /Z+6'$+%'&$! &@! Y+%/-! +$,! Y+7%/Y+%/-)! ]_%W!
/,'%'&$)!#6/-'>+$!4:0<'>!M/+<%W!#77&>'+%'&$)!A+7W'$9%&$)!

\d) 4/<+3B! 5)!Ç!;+-%N$B! 5)! h\ccbi! (/9'&$/<&7'7)!*+%&7!,/!R7I+U+B! ,'+9$87%'>&!,/! <+0&-+%&-'&! =!
>&$%-&<!/$!'$7%+<+>'&$/7!,/!/,'@'>'&7)!Q$7%'%:%&!,/!2+<:,!5+-<&7!QQQ)!;+,-',)!

\f) #$8$'6&!h]__]i!C/+<!*/>-/%&!\_e`X]__]B!,/!\^!,/!&>%:0-/B!I&-!/<!j:/!7/!-/9:<+!/<!I-&>/7&!
,/! /<+0&-+>'8$B! >'->:<+>'8$! =! >&6/->'&! ,/! +9:+7! ,/! 0/0',+! /$P+7+,+7)! .JR! ]dc"! becb`?
bec`c)!

\e) 5W+I/<</B! H)! h]___i! K-&:$,?Y+%/-!6'>-&0'&<&9=! +$,! 9/&>W/6'7%-=)! D&W$!A'</=! +$,! 2&$7)!
[/Y!r&-y)!

\^) (/></->B! M)! Ç! ;&-/+:B! #)! h]__]i! ;'>-&0'&<&9'>+<! 7+@/%=! &@! $+%:-+<! 6'$/-+<! Y+%/-)! ERLO'
L09,%/0%*6'C"4)!]f"!]_e?]]])!

\c) 4&>W&$B! D)! Ç! S+-,'/:ZB! 4)! h\cdfi! S/>W$'j:/7! ,s+$+<=7/! /$! 6'>-&0'&<&9'/! ,:! 7&<)! */! <+!
S&:-/<</)!2%)!;+$,1!h2/'$/i)!

]_) C&,'$+B!#)!K)!h\ce]i!;/%W&,7!'$!+j:+%'>!6'>-&0'&<&9=)!l$'P/-7'%=!4+-y!4-/77)!.+<%'6&-/)!
]\) */! <+! C&7+B! ;)! 5)B! #$,:/3+B! H)B! 2L$>W/3B! ;)! 5)B! C&,-N9:/3B! 5)! Ç! ;&77&B! ;)! #)! h]__`i!

;'>-&0'&<&9N+!,/!<+7!+9:+7!6'$/-&6/,'>'$+</7!,/!<&7!.+<$/+-'&7!,/!D+-+0+)!B26'C6'B9.-6'D.96'
E.,$)!e_"!d]\?d`])!
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]]) ;&77&B! ;)! #)B! 2L$>W/3B! ;)! 5)B! 4'$%+,&B! 5)B! C&,-N9:/3B! 5! Ç! */! <+! C&7+B! ;)5)! h]__^i!
;'>-&0'&<&9N+! ,/! <&7!6+$+$%'+</7!6'$/-&6/,'>'$+</7! ,/<! .+<$/+-'&! ,/! E+<,/<+%/F+)!B26'C6'
B9.-6'D.96'E.,$)!e`"!d_d?d]\)!

]b) */! <+! C&7+B! ;)! 5)B! 4'$%+,&B! 5)B! C&,-N9:/3B! 5)! Ç! ;&77&B! ;)! #)! h]__ci! ;'>-&0'&<&9N+! ,/! <&7!
6+$+$%'+</7! 6'$/-&6/,'>'$+</7! ,/<! .+<$/+-'&! ,/! #<'>g$! ,/! <+7! S&--/7)! B26' C6' B9.-6' D.96'
E.,$)!ed"!efb?e^_)!

]`) ;&77&B! ;)! #)B! 2L$>W/3B! ;)! 5)! Ç! */! <+! C&7+B! ;)! 5)! h]__]i! ;'>-&0'&<&9N+! ,/<! +9:+!
6'$/-&6/,'>'$+<!,/!<&7!.+<$/+-'&7!,/!#<W+6+!,/!K-+$+,+)!B26'C6'B9.-6'D.96'E.,$)!f^"!b^\?
`_d)!

]d) #$8$'6&! h]__\i! 5&6I/$,':6! &@!6/%W&,7! @&-! %W/!6'>-&0'&<&9'>+<! /Z+6'$+%'&$! &@! @&&,7)!
\`%W!/,'%'&$)!#6/-'>+$!4:0<'>!M/+<%W!#77&>'+%'&$)!A+7W'$9%&$)!

]f) 2%+$'/-B!C)B!#,/<0/-9B!R)!Ç!Q$9-+W+6B!D)!h\c^`i!;'>-&0'&<&9N+)!C/P/-%1)!.+->/<&$+)!
]e) 4'%%B!D)!()!Ç!M&>y'$9B!#)!*)!h\ccei!H:$9'!+$,!@&&,!7I&'<+9/)!.<+>y'/!#>+,/6'>!Ç!4-&@/77'&$+<)!

(&$,&$)!
]^) .+--&YB!K)!Q)!Ç!H/<%W+6B!C)!v)!#)!h\ccbi!5&Y+$!+$,!2%//<s7)!;+$:+<!@&-!%W/!',/$%'@'>+%'&$!&@!

6/,'>+<!0+>%/-'+)!5+60-',9/!l$'P/-7'%=!4-/77)!5+60-',9/)!
]c) M&<%B! D)! K)B! v-'/9B! [)B! 2$/+%WB! *)B! 2<+</=B! D)! Ç! A'<<'+67B! 2)! h\cc`i! ./-9/=s7! ;+$:+<! &@!

*/%/-6'$+%'P/!.+>%/-'&<&9=)!A'<<'+67!Ç!A'<y'$7)!.+<%'6&-/)!
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!"#$%&'()*!

4A?2>=CACNJ>(!*A(B>A<*>:?C(!*(B>DC;(!*(A>(4C<4*94?@<
2#%$3C43=(I%RC"#(,%$G"#=()>"$*F(S=/%$.%(<%/R>$(P%19#"*@(
A*-N'"'()$*)I*4#--(..(4):*$'(#&]'*05#.*42)!8*0"'#)@45#5#.)$*):*5*(-(.(8L#2)

 

RESUMEN 
R$! /<! I-/7/$%/! %-+0+F&! 7/! -/+<'3+! :$! /7%:,'&! 0'&><'6L%'>&! ,/! <+! 3&$+! ,&$,/! /7%L!
:0'>+,&! /<! .+<$/+-'&! ,/! .+U&7! ,/! <+! 5&$>/I>'8$)! R<! +$L<'7'7! ><'6+%&<89'>&! 7/!
/@/>%g+!+!%-+P17!,/!<+!I<:P'&6/%-N+!=!<+!%/-6&6/%-N+B!:%'<'3+$,&!,+%&7!&0%/$',&7!/$!
<+! /7%+>'8$! ><'6+%&<89'>+! ,/! D+<+$>/B! -/<+%'P+6/$%/! I-8Z'6+! +<! .+<$/+-'&)! R<!
/7%:,'&! 0'&><'6L%'>&B! 0+7+,&! /$! <&7! ,+%&7! W&-+-'&7! ,/! P'/$%&B! %/6I/-+%:-+! =!
W:6/,+,!6/,',&7!/$!<+!R7%+>'8$!#:%&6L%'>+!,/!5&@-/$%/7B!>&6I-/$,/!/<!>L<>:<&!
,/! <&7! N$,'>/7! =! <+! 7/$7+>'8$! ,/! >&$@&-%! +! %-+P17! ,/! <+! %/6I/-+%:-+! /@/>%'P+B!
/Z%-+=1$,&7/!,/!<&7!6'76&7!:$+!><+7'@'>+>'8$!0'&><'6L%'>+)!
 

91-1^#1_(%-18$`!.'&><'6+%&<&9N+n!S/6I/-+%:-+!/@/>%'P+n!5&$@&-%)!

ABSTRACT 
Climatology of Baños de la Concepción spa. 
A bioclimatic study of the Baños de la Concepción Spa is described in this paper. The 
termometric and pluviometric data corresponding to climatological station of Jalance, 
next to the Spa. It has been calculated the effective temperature and through this the 
temperature-humidity index and the comfort behaviour number. From these data a 
bioclimatic classification has been proposed. 

a$)b'#+_`!.'&><'6+%&<&9=n!R@@/>%'P/!%/6I/-+%:-/n!5&6@&-%)!

OL(?<=:C!K44?@<(

R<!.+<$/+-'&!,/!.+U&7!,/! <+!5&$>/I>'8$!7/!/$>:/$%-+!7'%:+,&!+!bc}!]_s!,/!
<+%'%:,B!+!\}!]_s!A!,/! <&$9'%:,B!=!:$&7!`\d!6/%-&7!,/!+<%'%:,B!/$!/<!6:$'>'I'&!,/!
E'<<+%&=+B! /$! /<! P+<</! ,/<! -N&! 5+0-'/<)! #! ]f! y6! ,/! 5&@-/$%/7! =! +! :$&7! ]^! y6! ,/!
D+<+$>/)! (&7! ,+%&7! ,/! I-/>'I'%+>'8$! =! %/6I/-+%:-+! >&--/7I&$,/$! +! <+! /7%+>'8$!
><'6+%&<89'>+!7'%:+,+!/$!<+!R7%+>'8$!#9&6/%/&-&<89'>+!,/!D+<+$>/B!7'%:+,+!+!`_c!6!
,/!+<%'%:,B!,:-+$%/!/<!I/-'&,&!,/!\ced!+!]__cB!+<!7/-!<+!7/-'/!6L7!<+-9+!=!+>%:+<!,/!
<+7! /7%+>'&$/7! I-8Z'6+7)! (&7! ,+%&7! 6/%/&-&<89'>&7! :%'<'3+,&7! /$! /<! /7%:,'&!
0'&><'6L%'>&! I-&>/,/$! ,/! <+! R7%+>'8$! ;/%/&-&<89'>+! #:%&6L%'>+! '$7%+<+,+! /$! /<!
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#=:$%+6'/$%&! ,/! 5&@-/$%/7B! /$! /<! I/-'&,&! ]__]?]__^)! R7%+! g<%'6+! /7%+>'8$! /7%L!
7'%:+,+!+!:$&7!bc_!6/%-&7!,/!+<%'%:,)!

[L(*;=K!?C(=*:2C2\=:?4C(

[L>L( =*29*:>=K:>( 2*!?>( 2*<;K>A( F( ><K>AX( =*29*:>=K:>;(
2*!?>;( 2P]?2>;( F( 2J<?2>;( 2*<;K>A*;( F( ><K>A*;X( F(
=*29*:>=K:>;(2P]?2>;(F(2J<?2>;(>B;CAK=>;(

R$!<+!S+0<+!\!7/!6:/7%-+$!<+7!%/6I/-+%:-+7!6/,'+7!6/$7:+</7!=!+$:+</7B!+7N!
>&6&!<+7!6/,'+7!,/!<+7!%/6I/-+%:-+7!6LZ'6+7!=!6N$'6+7!-/9'7%-+,+7!/$!D+<+$>/B!=!
<+7!%/6I/-+%:-+7!6LZ'6+7!=!6N$'6+7!+07&<:%+7!%+$%&!6/$7:+</7!>&6&!+$:+</7)!

*/7,/!/<!I:$%&!,/!P'7%+!%/-6&61%-'>&B! <+!%/6I/-+%:-+!6LZ'6+!+07&<:%+!,/!
%&,&!/<!I/-'&,&!/7%:,'+,&!@:/!,/!`bB]!}5!/<!,N+!`!,/!F:<'&!,/!\cc`)!(+!%/6I/-+%:-+!
6N$'6+!+07&<:%+!-/9'7%-+,+!@:/!,/!?\_B_!}5!/<!,N+!]e!,/!/$/-&!,/!]__dB!=!/<!\c!,/!
/$/-&!,/!]__f)!R$!9/$/-+<B!<+7!6N$'6+7!7&$!'$@/-'&-/7!+!?`B_!}5!%&,&7!<&7!'$P'/-$&7B!
/Z>/I%&!/<!,/!\ccd?\ccf!j:/!@:/!-/<+%'P+6/$%/!7:+P/)!R7!,/!,/7%+>+-!<+!/Z'7%/$>'+!
,/!:$!<+-9&!I/-'&,&!+$:+<B!,/!7'/%/!6/7/7B!/$!/<!j:/!7/!I-&,:>/$!P+<&-/7!6N$'6&7!
+07&<:%&7! I&-! ,/0+F&! ,/! >/-&! 9-+,&7B! @-/$%/! +! <&7! >'$>&! 6/7/7! ,/! %/6I/-+%:-+7!
I&7'%'P+7)!

(&7!P+<&-/7!6/,'&7!6/$7:+</7!7:I/-+$!<&7!\_!}5!+!<&!<+-9&!,/!7/'7!6/7/7B!,/!
6+-3&!+!$&P'/60-/n! 7:I/-+$,&! <&7!]_!}5!,/! F:$'&!+! 7/I%'/60-/B! 7'/$,&! <+!6/,'+!
+$:+<!,/!\fB]!}5)!

(+!6/,'+! ,/! <+7! %/6I/-+%:-+7!6LZ'6+7! -/9'7%-+,+7! /$! D+<+$>/! ,:-+$%/! /<!
I/-'&,&!,/!/7%:,'&!%'/$/!:$!P+<&-!+$:+<!,/!]]B`!}5B!7'/$,&!<&7!P+<&-/7!6/,'&7!6L7!
+<%&7!,:-+$%/!<&7!6/7/7!,/!P/-+$&B!/$!<&7!j:/!7/!7:I/-+$!<&7!]^!}5)!

#7'6'76&B! <+!6/,'+! +$:+<! ,/! <+7! %/6I/-+%:-+7!6N$'6+7! -/9'7%-+,+7! /7! ,/!
\_B_!}5B!7'/$,&!%&,&7!<&7!6/7/7!7:I/-'&-!+!_!}5B!=!/<!6/7!,/!+9&7%&!/<!j:/!I-/7/$%+!
/<!P+<&-!6/,'&!6L7!+<%&"!\^Be!}5)!

R$! <+! H'9:-+! \! 7/! -/I-/7/$%+! 9-L@'>+6/$%/! <+! /P&<:>'8$! +$:+<! ,/! <+!
%/6I/-+%:-+!6/,'+B!6LZ'6+!=!6N$'6+!+07&<:%+B!+7N!>&6&!<+7!%/6I/-+%:-+7!6/,'+7!
,/!<+7!6LZ'6+7!=!,/!<+7!6N$'6+7)!(+!,'@/-/$>'+!/$%-/!<+!%/6I/-+%:-+!6/,'+!,/<!6/7!
6L7! >L<',&! h]fB`! }5iB! =! <+! ,/<!6/7!6+7! @-N&! heBe! }5iB! /7! ,/! \^Be! }5)! (+! &7>'<+>'8$!
6/,'+! ,':-$+! /7!6+=&-! /$! P/-+$&! j:/! /$! '$P'/-$&B! +<>+$3+$,&! 7:!6LZ'6&! /$! /<!
6/7!,/!F:<'&!/$!/<!j:/!<+!,'@/-/$>'+!/$%-/!<+!6/,'+!,/!<+7!6LZ'6+7!=!<+!6/,'+!,/!<+7!
6N$'6+7!/7!,/!\dBe!}5)!R<!P+<&-!6N$'6&!>&--/7I&$,/!+!,'>'/60-/!>&$!:$!P+<&-!,/!
cB_!}5!,/!&7>'<+>'8$!6/,'+)!(+!6LZ'6+!&7>'<+>'8$!/$!:$!6/7!&>:--'8!/$!<&7!6/7/7!
,/! 6+-3&! ,/! ]__bB! >&$! :$+! ,'@/-/$>'+! /$%-/! <+! 6LZ'6+! =! <+! 6N$'6+! +07&<:%+7!
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6/$7:+</7!@:/!,/!bbBd!}5)!(+!6N$'6+!&7>'<+>'8$B!,/!\fB]!}5!>&--/7I&$,/!+<!6/7!,/!
+0-'<!,/!\ce`)!
S#.(#!\)!

( B"16"#%G5#%(
,>TC1%(
O&4=/5G%(

B"16"#%G5#%(
,>TC1%(
,".C%(

B"16"#%G5#%(
,9$C1%(
O&4=/5G%(

B"16"#%G5#%(
,9$C1%(
,".C%(

B"16"#%G5#%(
,".C%(

A$"#=( ]]Bf! \]B^! !!?\_B_! !!]Bf! ((UFU(
2"&#"#=( ]eB_! \dB`! !!?^B_! !!bBd! ((VFW(
,%#*=( b]Bb! \^B\! !!?fB]! !!dBd! 77FX(
O&#C/( b\Be! ]_Bb! !!?\B^! !!eBf! 7YFZ(
,%8=( bcB_! ]`Bf! !!!]B_! \\Bb! 7XFZ(
I5$C=( `_B^! ]cB^! !!!dBb! \dBb! ??F[(
I5/C=( `bB]! b`B]! !!\\Bd! \^Bd! ?[FY(
OM=4G=( `]Bd! bbBc! !!!cB^! \^Be! ?[F\(
)"6GC"1&#"( b^Be! ]^B]! !!!`B_! \dBd! ?7FV(
]3G5&#"( b`B^! ]]B]! !!?\B_! \\B_! 7[F[(
^=RC"1&#"( ]fB]! \fBf! !!?fB\! !!fB]! 77FY(
HC3C"1&#"( ]\B_! \]Bc! !!?eB`! !!bBc! ((XFY(
O$5%/( Y\F?( ??FY( ((_7ZFZ( ((7ZFZ( 7[F?(

 

!
 

 

[LBL(<K2*:C(!*(!J>;(!*(M*A>!>X(BC4MC:<CX(!J>;(4C<(=(2P]?2>(
q([U(n4X(q(SV(n4(F(!J>;(!*(=(2J<?2>(r(U(n4(

2/!>&$7',/-+!,N+!,/!W/<+,+B!+j:/<!/$!j:/!<+!%/6I/-+%:-+!6N$'6+!/7!'9:+<!&!
'$@/-'&-!+!<&7!_!}5)!(+!S+0<+!]!6:/7%-+!j:/B!I-L>%'>+6/$%/B!<+7!W/<+,+7!>&6'/$3+$!
/$!$&P'/60-/!=!7/!/Z%'/$,/$!W+7%+!6+-3&B!>&$!+<9:$+!'$>',/$>'+!/$!/<!6/7!,/!+0-'<B!
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$&!-/9'7%-L$,&7/!$'$9:$+!/$!<&7!6/7/7!,/!6+=&!+!&>%:0-/B!7'/$,&!/<!%&%+<!+$:+<!,/!
]cB`)!

!

 

!

( !51_(+$(
=fs7(q[Un4(

!51_(+$(
=fs7(qSVn4(

!51_(+$(
h$-1+1(

!51_(+$(
^'%h'#,'(

!51_(+$(
=f",(r.Un4(

*,$#'( !!_B_! !!_B_! \_B`! _B_! OX[(
Q$^#$#'( !!_B]! !!_B_! !!!fBe! _B_! VXI(
21#t'( !!]Be! !!_B\! !!!]B]! _B_! VXO(
>^#"-( !!dBb! !!_Bb! !!!_B]! _B_! VXV(
21)'( \dBd! !!`Bb! !!!_B_! _B_! VXV(
/0,"'( ]dB`! \fB]! !!!_B_! \Bd! VXV(
/0-"'( b_Bb! ]fB\! !!!_B_! ^B^! VXV(
>3'_&'( b_Bd! ]eB_! !!!_B_! cB_! VXV(
;$i&"$f^#$( ]]B\! \_Bc! !!!_B_! ]B]! VXV(
C%&0^#$( !!^B`! !!_B^! !!!_B_! _B_! VXV(
<'8"$f^#$( !!_B`! !!_B_! !!!]Bf! _B_! VXO(
!"%"$f^#$( !!_B_! !!_B_! !!eBb! _B_! VXU(
>,01-( OWVXY( YUXT( [ZXW( [OXU( [XU(

!

R7! ,/! ,/7%+>+-! ,/! '9:+<! 6+$/-+! j:/! <&7! ,N+7! ,/! 0&>W&-$&! h,N+7! >&$!
%/6I/-+%:-+!6N$'6+!6+=&-!,/!]_!}5iB!-/9'7%-+,&7!/$!/<!I/-'&,&!,/!/7%:,'&!/7%L$!
<'6'%+,&7!+!F:<'&!=!+9&7%&!>&$!c!,N+7!>+,+!:$&)!

(&7! ,N+7! ,/! %/6I/-+%:-+! 6LZ'6+! '9:+<! &! 7:I/-'&-! +! ]d! }5B! &! ,/! P/-+$&B!
&>:I+$!:$+!0+$,+!j:/!7/!/Z%'/$,/!,/7,/!/<!6/7!,/!@/0-/-&!W+7%+!$&P'/60-/B!>&$!
:$!6LZ'6&! ,/! ,N+7! >&$! /7%+7! >+-+>%/-N7%'>+7! -/9'7%-+,&! /$! <&7!6/7/7! ,/!6+=&! +!
7/I%'/60-/B!=!I-L>%'>+6/$%/!%&,&7!<&7!,N+7!,/!F:<'&!=!+9&7%&)!

(&7!,N+7!>+<:-&7&7B!>&$!%/6I/-+%:-+7!6LZ'6+7!j:/!+<>+$3+$!&!7:I/-+$!<&7!
b_!}5B!7/!,+$!,/7,/!6+-3&!+!&>%:0-/B!>&$!:$!6LZ'6&!/$!<&7!6/7/7!,/!F:<'&!=!+9&7%&B!
/$!j:/!>+7'!%&,&7!<&7!,N+7!7:I/-+$!,'>W&!:60-+<)!

#%/$,'/$,&!+!<+!%/6I/-+%:-+!6/,'+!,'+-'+B!7/!%'/$/!j:/!/<!$}!+$:+<!,/!,N+7!
7:+P/7B!>&$!%!á!\_!}5B!/7!,/!]^_)!R<!,/!,N+7!,/!0'/$/7%+-B!>&$!%!á!\d!}5B!/7!,/!\^`)!R<!
,/!,N+7!%-&I'>+</7B!>&$!%!á!]_!}5B!/7!,/!\`d)!

R$!<+!H'9:-+!]B!7/!6:/7%-+$!9-L@'>+6/$%/!/<!$g6/-&!,/!,N+7!,/!W/<+,+B!,N+7!
>&$!%/6I/-+%:-+!6LZ'6+!á!]d!}5B!á!b_!}5B!+7N!>&6&!<&7!,/!%/6I/-+%:-+!6N$'6+!Ä!?
d!}5)!

S#.(#!])!
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!

!

!

[L4L(C;4?A>4?C<*;(*]=:*2>;(

(+! &7>'<+>'8$! /7! <+! ,'@/-/$>'+! /$%-/! <+7! %/6I/-+%:-+7!6LZ'6+7! =!6N$'6+7!
,'+-'+7! +<>+$3+,+7! /$! D+<+$>/)! *'>W+! /P&<:>'8$B! 6&7%-+,+! /$! <+! H'9:-+! bB! $&7!
6:/7%-+!:$!>&6I&-%+6'/$%&!,/!<+!&7>'<+>'8$!6/,'+!,':-$+!0+7%+$%/!:$'@&-6/!+!<&!
<+-9&!,/<!+U&!>&$!:$!6LZ'6&!$&!6:=!+>:7+,&!/$!<&7!6/7/7!,/!P/-+$&)!S&,&7!7:7!
P+<&-/7!/7%L$!>&6I-/$,',&7!/$%-/!<&7!c!}5!/$!,'>'/60-/!+!<&7!\dBe!}5!/$!F:<'&)!

!

!

!

!

!

!

!

 

[L!L(*;=>4?C<*;(=\:2?4>;(

(+7! >:+%-&! /7%+>'&$/7!,/<! +U&B! /7%+0</>',+7! +7%-&$86'>+6/$%/B! ,'@'/-/$!,/!
<+7!/7%+0</>',+7!7/9g$!>-'%/-'&7!6/%/&-&<89'>&7)!

(+7!%/6I/-+%:-+7!6/,'+7!$&7!'$,'>+$!/<!>&6'/$3&!=!<+!,:-+>'8$!-/+<!,/!>+,+!
/7%+>'8$B!j:/!7/9g$!<&7!P+<&-/7!%1-6'>&7!7/!/7%+0</>/$!,/!<+!7'9:'/$%/!6+$/-+"!
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HQKlC#!])!

!
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*/! +>:/-,&! >&$! /7%/! >-'%/-'&B! 7/! W+! &0%/$',&! <+! S+0<+! b! ,&$,/! 7/! -/@</F+B!
+I-&Z'6+,+6/$%/B!/<!>&6'/$3&!=!,:-+>'8$!,/!>+,+!:$+!,/!<+7!/7%+>'&$/7!,/<!+U&!/$!
D+<+$>/!=!+<-/,/,&-/7)!

*/! <+! S+0<+! I&,/6&7! ,/,:>'-! <+! /Z'7%/$>'+! ,/! :$+! /7%+>'8$! ><+-+6/$%/!
I-/,&6'$+$%/!j:/!/7!/<!P/-+$&B!7/9:',+!,/<!'$P'/-$&!=!<+!I-'6+P/-+B!>&$!:$!&%&U&!
6:=!>&-%&)!
S#.(#!b)!

 

SL(*;=K!?C(9AKE?C2\=:?4C(

R<!%1-6'$&!I-/>'I'%+>'8$!/$9<&0+!%&,+7! <+7! @&-6+7!,/!+9:+! <Nj:',+!&!78<',+!
j:/!>+/$!,/!<+7!$:0/7B!%+</7!>&6&!<<:P'+B!$'/P/B!9-+$'3&B!/%>)!

(+!6+=&-! I+-%/! ,/! <+7! I-/>'I'%+>'&$/7! /$! <+! 3&$+! 7&$! /$! @&-6+! ,/! <<:P'+B!
%/$'/$,&!>'/-%+!-/</P+$>'+!<+7!$/P+,+7!,/7,/!$&P'/60-/!+!+0-'<B!>:0-'/$,&!/<!7:/<&!
,/!,'>'/60-/!+!6+-3&B!=!<+7!%&-6/$%+7!,/!I-'6+P/-+!=!P/-+$&)!

4<:P'&61%-'>+6/$%/B!7/!&07/-P+!j:/!<+!I-/>'I'%+>'8$!6/,'+!+$:+<!+<>+$3+!/<!
P+<&-! ,/! `f\B`! 66B! >&$! :$! 6N$'6&! /$! /<! 6/7! ,/! F:<'&B! =! >&$! :$+! ,'7%-'0:>'8$!
0+7%+$%/! :$'@&-6/! +! <&! <+-9&! ,/<! -/7%&! ,/<! +U&B! +:$j:/! >&$! I-/,&6'$'&! ,/! <+7!
<<:P'+7!,/!I-'6+P/-+!=!&%&U&)!R<!P+<&-!6/,'&!6L7!0+F&!7/!I-&,:>/!/$!<&7!6/7/7!,/!
F:<'&!=!+9&7%&B!>&$!P+<&-/7!,/!\dB^!=!\eB`!66!-/7I/>%'P+6/$%/B!&7>'<+$,&!/<!-/7%&!
,/<! +U&!/$%-/!]`!=!e_!66!hS+0<+!`i)!M+=!j:/!,/7%+>+-! >&6&!>:-'&7&7! /<!6/7!,/!
&>%:0-/!,/!\c^]B!>&$!:$+!I-/>'I'%+>'8$!/Z>/I>'&$+<!,/!d^_Bd!66B!,/!<&7!j:/!78<&!

!
R7%+>'8$!

!
5&6'/$3&!

!
H'$+<!

!
4&->/$%+F/!

!
4-'6+P/-+!

!
]\!,/!@/0-/-&!

!
e!,/!6+=&!

!
]_B^!

!
E/-+$&!

!
^!,/!6+=&!

!
\]!,/!&>%:0-/!

!
`bBb!

!
J%&U&!

!
\b!,/!&>%:0-/!

!
]c!,/!$&P'/60-/!

!
\bB]!

!
Q$P'/-$&!

!
b_!,/!$&P'/60-/!

!
]_!,/!@/0-/-&!

!
]]Be!

!
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/$!/<!,N+!]_!7/!-/9'7%-+-&$!`]dBd!66)!R$!9/$/-+<B!<+7!I-/>'I'%+>'&$/7!7&$!,/!&-'9/$!
%&-6/$%&7&B! +>:6:<+$,&! /$! :$! g$'>&! ,N+! /$%-/! /<! d_! =! /<! \__q! ,/! %&,+! <+!
I-/>'I'%+>'8$!6/$7:+<)!5&6&!6:/7%-+B!/<!\f!,/!7/I%'/60-/!,/!\cee!7/!-/9'7%-+-&$!
\\f!66!/$!/<!g$'>&!,N+!,/!<<:P'+!h%&-6/$%&7+i!,/<!6/7)!

(+!I-/>'I'%+>'8$!6LZ'6+!/$!:$!,N+!%:P&!<:9+-!/<!]_!,/!&>%:0-/!,/!\c^]B!=+!
>'%+,&B!7/9:',+!,/!<+!,/<!b!,/!$&P'/60-/!,/!\c^e!>&$!\``!66)!R7!,/!,/7%+>+-!>&6&!
I/-'&,&7!<<:P'&7&7B! <&7!6/7/7!,/!,'>'/60-/!,/!\ccf!=!/$/-&!,/!\cceB!>&$!`_!,N+7!
,/!I-/>'I'%+>'8$B!9/$/-+<6/$%/!,10'<B!/$!%&%+<B!>&$!\f!,N+7!,/!$'/0<+!=!:$&!,/!$'/P/)!

R<!$g6/-&!6/,'&!+$:+<!,/!,N+7!,/!<<:P'+!/7!,/!e\B]B!-/I+-%',&!/$%-/!<&7!]B`!
,/!F:<'&!=!<&7!^B\!,/!6+=&)!

R<!I-&6/,'&!+$:+<!,/!,N+7!,/!$'/P/!/7!,/!\B^B!,:-+$%/!/<!I/-'&,&! '$P/-$+<B!
7'/$,&! /<!6LZ'6&!6/$7:+<! ,/! `! ,N+7! /$! /<!6/7! ,/! /$/-&! ,/! ]__f)! R<! 9-+$'3&! P+!
:$',&! +! <+7! %&-6/$%+7! ,/! I-'6+P/-+! =! P/-+$&B! j:/! %&%+<'3+$! \`B`! ,N+7! +<! +U&)! R<!
6LZ'6&! ,/! ,N+7! ,/! %&-6/$%+! &>:--'/-&$! /<! 6/7! ,/! F:$'&! ,/! \c^^! =! /<! 6/7! ,/!
7/I%'/60-/!,/!]__`B!>&$!c!,N+7)!2&$!,/!,/7%+>+-!<+7!$'/0<+7!=!/7>+->W+7!'$P/-$+</7)!
!

S#.(#!`)!

!

R<!I-&6/,'&!+$:+<!,/!,N+7!,/!I-/>'I'%+>'8$!+I-/>'+0</B!'9:+<!&!7:I/-'&-!+!_B\!
66!/7!,/!fdB])!5&6&!$&7!'$,'>+!<+!S+0<+!dB!<+7!6/$&-/7!@-/>:/$>'+7!7/!&07/-P+$!/$!
<&7!6/7/7!,/!P/-+$&B!+:$j:/!/7!0+7%+$%/!:$'@&-6/!+!<&!<+-9&!,/<!+U&)!

 

 

! 4-/>'I'%+>'8$!
S&%+<!

4-/>'I'%+>'8$!
;LZ'6+!/$!]`!W&-+7!

R$/-&! !`fB`! \\]B_!
H/0-/-&! !bdB^! !!^eB_!
;+-3&! !b\B]! !!ddB_!
#0-'<! !`fBb! !!`bB`!
;+=&! !d_Bc! !!dcBf!
D:$'&! !]`B`! !!f_Bb!
D:<'&! !\dB^! \_\Bd!
#9&7%&! !\eB`! !!^]B_!
2/I%'/60-/! !``B\! \\fB_!
J>%:0-/! !fcBc! `]dBd!
[&P'/60-/! !`eB_! \``B_!
*'>'/60-/! !b]B]! !!fbB_!
#$:+<! `f\B`! `]dBd!
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S#.(#!d)!

!
!

*N+7!,/!
(<:P'+!

*N+7!,/!
['/P/!

*N+7!,/!
K-+$'3&!

*N+7!,/!
S&-6/$%+!

*N+7!,/!
['/0<+!

R$/-&! fB]! _Be! _B_! !_B\! ]Bf!
H/0-/-&! dBc! _B`! _B]! !_B]! \B^!
;+-3&! dBe! _B]! _B_! !_B]! _Bf!
#0-'<! eBe! _B\! \B_! !_Bd! _Bd!
;+=&! ^B\! _B_! _B\! !]B`! _B`!
D:$'&! `Bb! _B_! _B\! !]B]! _B_!
D:<'&! ]B`! _B_! _B\! !]B_! _B_!
#9&7%&! bB]! _B_! _B]! !]B\! _B\!
2/I%'/60-/! fB_! _B_! _Bb! !]Bc! _Bc!
J>%:0-/! eB`! _B_! _B]! !\B\! ]B\!
[&P'/60-/! fBe! _B\! _B_! !_B\! ]Bb!
*'>'/60-/! eBf! _Bb! _B_! !_B\! bBf!
#$:+<! !!!!!!e\B]! \B^! \B`! \`B`! \`Bc!

 

S#.(#!d)!5J[SQ[l#5Q|[)!

!

!

!

!

!

!

!

!

!

R$!>:+$%&!+<!$g6/-&!,/!,N+7!/$!<&7!j:/!<+!I-/>'I'%+>'8$!6/,'+!W+!7',&!'9:+<!
&! 7:I/-'&-! +! \_!66!+7>'/$,/! +! \bB]! ,N+7B! >&$!I+-/>',+! @-/>:/$>'+!6/$7:+<B! +<9&!
7:I/-'&-/7! /$! I-'6+P/-+! =! &%&U&)! *+,&! /<! >+-L>%/-! 7/>&! ,/! <+! 3&$+B! <+7! <<:P'+7!
7:I/-'&-/7!+!b_!66!7&$!6:=!/7>+7+7)!

(&7!,+%&7!,/!I-/>'I'%+>'8$!7/!-/I-/7/$%+$!9-L@'>+6/$%/!/$!<+!H'9:-+!`B!j:/!
$&7!I/-6'%/!&07/-P+-!<+!/P&<:>'8$!+$:+<!,/!<+7!I-/>'I'%+>'&$/7!6/,'+7!/$!<+!3&$+!
,/!/7%:,'&B!/$!<+!j:/!/7!,/!,/7%+>+-!7:!-/9:<+-',+,B!7:!6N$'6&!-/<+%'P&!/$!P/-+$&!=!
/<!6LZ'6&!,/!I-/>'I'%+>'8$!/Z>/I>'&$+<!=+!>'%+,&!/$!/<!6/7!,/!&>%:0-/)!

!
!

*N+7!
à!_B\!

>&$!
à!\B_!

4-/>'I)!
à!\_B_!

!
à!b_B_!

R$/-&! fBd! `Be! \Bd! _Bb!
H/0-/-&! fB_! `Bd! \B_! _B]!
;+-3&! dB`! `B]! _Bc! _B]!
#0-'<! eB]! dB^! \Be! _B]!
;+=&! eB`! dBf! \Bf! _Bb!
D:$'&! bB^! ]Be! _Be! _B\!
D:<'&! ]B_! \Bb! _B`! _B\!
#9&7%&! ]Bf! \Be! _Bd! _B\!
2/I%'/60-/! dBe! `B]! \Bb! _B`!
J>%:0-/! fB^! dB\! \B`! _B`!
[&P'/60-/! dBc! `B]! \Bb! _B]!
*'>'/60-/! fB^! `Bc! _Bc! _B\!
#$:+<! !fdB]! !`^Bc! \bB]! ]Bf!
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!

WL(!?>N:>2>(C2B:C2\=:?4C(!*(N>K;;*<(

R$! /<! ,'+9-+6+! &60-&61%-'>&! ,/! K+:77/$! hH'9:-+! di! 7/! &07/-P+! <+!
/Z'7%/$>'+!,/!:$!I/-'&,&!7/>&!>&'$>',/$%/!>&$!/<!P/-+$&!><'6+%&<89'>&!,/! D+<+$>/B!
,/7,/!F:$'&!+!7/I%'/60-/B!/$!/<!>:+<!<+!%/6I/-+%:-+!/7!7:I/-'&-!+!<+!I-/>'I'%+>'8$B!
&>:--'/$,&!<&!>&$%-+-'&!/$!/<!-/7%&!,/!<&7!6/7/7)!

5:+$,&! <+! >:-P+! ,/! %/6I/-+%:-+! /7%L! I&-! /$>'6+! ,/! <+! ,/! I-/>'I'%+>'8$B!
7:I&$/! :$! ,1@'>'%! ,/! W:6/,+,! /$! /<! 7:/<&B! =+! j:/! /Z'7%/! 6:>W+!
/P+I&%-+$7I'-+>'8$n!/$!>+60'&B!>:+$,&!<+!>:-P+!,/!I-/>'I'%+>'8$!/7%L!I&-!/$>'6+!
,/! <+! ,/! %/6I/-+%:-+B! /Z'7%/! :$! 7:I/-LP'%! ,/! W:6/,+,! /$! /<! 7:/<&)! 2'! <+!
I-/>'I'%+>'8$! /7%L! /$%-/! ,&7! =! %-/7! P/>/7! <+! %/6I/-+%:-+B! /<! 6/7! 7/! >&$7',/-+!
7/6'Wg6/,&B!=!7'!/7!7:I/-'&-!+!%-/7!P/>/7B!/<!6/7!7/!>&$7',/-+!Wg6/,&)!2/9g$!/7%/!
>-'%/-'&B! 7&$!6/7/7! 7/>&7! ,/! F:$'&! +! 7/I%'/60-/B! Wg6/,&7! <&7! -/7%+$%/7B! /Z>/I%&!
6+-3&!=!6+=&!j:/!7&$!7/6'Wg6/,&7)!

!

HQKlC#!`)!4CR5Q4QS#5Q|[!;R[2l#()!

!

HQKlC#!d)!*Q#KC#;#!J;.CJ;ÖSCQ5J)!

!
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UL(E>AC:*;(!*(>ANK<C;(J<!?4*;(4A?2>=CA@N?4C;(

 

R$! /<! 5:+,-&! EQ! 7/! '$,'>+$! <&7! P+<&-/7! ,/<! N$,'>/! ,/! >&$%'$/$%+<',+,! ,/!
D&W+$77&$!haiB!/<!N$,'>/!,/!+-',/3!,/!(+$9!hAiB!!/<!N$,'>/!,/!+-',/3!,/!;+-%&$$/!h2iB!
+7N!>&6&!/<!N$,'>/!%/-6&I<:P'&61%-'>&!,/!*+$%'$!=!C/P/$9+!h?i)!

R7%&7!N$,'>/7!7/!,/@'$/$!,/!<+!7'9:'/$%/!6+$/-+"!

K = 1,6 (A / sen J) – 14 

L = R / T 

M = R / (T+10) 

I = 100 T / R 

Donde R es la precipitación media anual, T es la temperatura media anual, A es 
la temperatura media del mes más cálido menos la temperatura media del mes mas frío 
y J es la latitud geográfica. 

 

S#.(#!f)!

!

Del cálculo de los índices anteriores podemos concluir que nos encontramos 
ante un clima notablemente continental de carácter árido. 

IL(4A?2CN:>2>(

*/$%-&!,/<!/7%:,'&!-/+<'3+,&!I+-+!/<!.+<$/+-'&!,/!.+U&7!,/! <+!5&$>/I>'8$B!
$&7!I+-/>/!'$%/-/7+$%/!'$><:'-!<&7!><'6&9-+6+7!=!/<!/7%:,'&!0'&><'6+%&<89'>&!,/!<+!
3&$+)! 4+-+! /<! ><'6&9-+6+! 7/! W+$! %&6+,&! >&6&! 0+7/! <&7! ,+%&7! W&-+-'&7! ,/!
%/6I/-+%:-+! =! W:6/,+,! -/<+%'P+! -/9'7%-+,&7! /$! <+! /7%+>'8$! 6/%/&-&<89'>+!
+:%&6L%'>+! '$7%+<+,+! /$! /<! #=:$%+6'/$%&! ,/! 5&@-/$%/7)! (+! 7/-'/! +0+->+! <&7! +U&7!
]__]!+!]__^)!R$!>:+$%&!+<!P'/$%&B!7:7!,+%&7!I-&>/,/$!,/!<+!6'76+!/7%+>'8$)!
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R<! ><'6&9-+6+! %/6I/-+%:-+?W:6/,+,! +7&>'+! /7%+7! ,&7! P+-'+0</7! +! <+7!
7/$7+>'&$/7! ><'6L%'>+7! j:/! I/->'0'6&7! /$! >+,+! '$7%+$%/)! R$! <+! H'9:-+! f! 7/!
-/I-/7/$%+$! <&7! P+<&-/7! 6/$7:+</7! ,/<! I+-! %/6I/-+%:-+?W:6/,+,! -/<+%'P+B!
-/I-/7/$%L$,&7/!'9:+<6/$%/!<+7!3&$+7!,/!7/$7+>'&$/7!><'6L%'>+7)!

!

R<!W&60-/!/7%L!+@/>%+,&!I&-!/<! %'/6I&!=!/<! ><'6+!,/!6:>W+7!6+$/-+7!j:/!
'$@<:=/$! /$! <+7! 7/$7+>'&$/7! ,/! 0'/$/7%+-! &! ,/! '$>&6&,',+,! j:/! I/->'0/! =! j:/B!
+,/6L7B! %'/$/$! :$+! >&$7/>:/$>'+! %+$%&! @N7'>+! >&6&! 6/$%+<B! -/@</FL$,&7/! /$! 7:!
>&$,:>%+)! 4+-+! >+<>:<+-! /7%&7! /@/>%&7! 7/! :%'<'3+$! '$,'>+,&-/7! ,/! 7/$7+>'8$)! R7%&7!
'$,'>+,&-/7!7/!,/-'P+$!,/!/7%:,'&7!,/!7/$7+>'&$/7!,/!>+<&-!=!@-N&!/$!W:6+$&7B!>&$!
6/,',+7! 7'6:<%L$/+7! ,/! I+-L6/%-&7! ><'6L%'>&7! /@/>%'P&7B! 7:6'$'7%-+$,&! :$+!
-/<+>'8$!,'-/>%+!>&$!/<!6/,'&!+60'/$%/!%1-6'>&)!

R<!'$,'>+,&-!:%'<'3+,&!I+-+!/<!/7%:,'&!0'&><'6L%'>&!,/<!.+<$/+-'&!,/!.+U&7!,/!
<+!5&$>/I>'8$!W+! 7',&! <+!S/6I/-+%:-+!R@/>%'P+!SRB! ,/@'$',+!I&-!;'77/$+-,B! /$! <+!
j:/! 7/! '$><:=/$! <+! %/6I/-+%:-+! ,/<! +'-/B! <+! W:6/,+,! -/<+%'P+! =! <+! P/<&>',+,! ,/<!
P'/$%&)!

!
HQKlC#!f)!5(Q;JKC#;#!SR;4RC#SlC#?Ml;R*#*)!

!
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[:6/-&7&7!/7%:,'&7!0'&<89'>&7!7:9'/-/$!j:/! <+!SR!,/!]`!}5!7:6'$'7%-+!:$!
<N6'%/! ,/! >+-9+! >-N%'>+! ,/! >+<&-B! I&-! /$>'6+!,/! /7%+! %/6I/-+%:-+! /Z'7%/! :$! <N6'%/!
6LZ'6&!,/!>&$@&-%!W:6+$&!j:/!-&$,+!<&7!b_!}5)!

R<! 0'/$/7%+-! %1-6'>&! ,/I/$,/! ,/! <+7! >&$,'>'&$/7! @'7'&<89'>+7! ,/! >+,+!
I/-7&$+! hI-&,:>>'8$! ,/! >+<&-B! ,'@:7'8$! ,/! >+<&-! I&-! <+! I'/<B! 7/>-/>'8$! ,/! 7:,&-B!
P/$%'<+>'8$!I:<6&$+-B!/%>)iB!,/!7:!P/7%'6/$%+!=!,/!7:!$'P/<!,/!+>%'P',+,!j:/!'$@<:=/!
/$!<+7!+$%/-'&-/7B!=!,/!<+7!>&$,'>'&$/7!+60'/$%+</7)!

(+! ><+7'@'>+>'8$! ><'6L%'>+! ,/! +>:/-,&! >&$! /<! >-'%/-'&! ,/! ;'77/$+-,! /7! <+!
7'9:'/$%/"!

> 30 ºC  Muy caluroso 
24,1 ºC  a  30 ºC  Calor moderado 
18,1 ºC  a  24 ºC  Calor agradable 
12,1 ºC  a  18 ºC  Suave 
  6,1 ºC  a  12 ºC  Fresco 
  0,1 ºC  a    6 ºC  Muy fresco 

  - 11,9 ºC  a    0 ºC  Frío 
  -12 ºC  Muy frío 

R$!<+!S+0<+!e!@'9:-+$!<+7!,'7%-'0:>'&$/7!6/$7:+</7!,/!@-/>:/$>'+7!-/<+%'P+7B!
/$!qB! ,/! <+7! %/6I/-+%:-+7! /@/>%'P+7! SR! ,/!;'77/$+-,B! +7N! >&6&! 7:! P+<&-!6/,'&B!
>+<>:<+,+7!I+-+!<+!3&$+!,/!E'<<+%&=+X5&@-/$%/7B!%/$'/$,&!/$!>:/$%+!<+!%/6I/-+%:-+B!
<+!W:6/,+,!-/<+%'P+!=!<+!P/<&>',+,!,/<!P'/$%&)!

(+! ,'7%-'0:>'8$! +$:+<! ,/! <+7! 7/$7+>'&$/7! ><'6L%'>+7! 7/! -/I-/7/$%+B! /$!
I&->/$%+F/B!/$!/<!,'+9-+6+!>'->:<+-!,/!<+!H'9:-+!e)!
S#.(#!e)!*Q2SCQ.l5Q|[!*R!HCR5lR[5Q#2!*R!(#2!SR!*R!;Q22R[#C*!S?M?E)!

( `(_7?( _7?_Z( Z_[( [_7?( 7?_7X( 7X_?Y( ?Y_\Z( a(\Z( ,AHEO(
( ! ! ! ! ! ! ! ! !
A^AP]( _)df! ]f)`]! b^)db! ]c)cd! `)d`! _)__! _)__! _)__! b)]!
2A!PAP]( _)bf! \c)]d! `\)\`! b])eb! f)`c! _)_b! _)__! _)__! `)`!
,OPb]( _)_^! \\)]^! b])b]! `])df! \])`\! \)bd! _)__! _)__! f)f!
O!PE:( _)__! ])]f! ]_)_b! `^)e^! ]f)\b! ])^_! _)__! _)__! c)d!
,OS]( _)__! _)\`! d)__! b_)eb! `^)^b! \`)f^! _)d^! _)__! \b)d!
Ic^E]( _)__! _)__! _)]`! f)e^! `])_e! `])^`! ^)_d! _)_]! \^)]!
Ic:E]( _)__! _)__! _)__! _)`e! ]])cb! de)]c! \c)\d! _)\f! ]_)^!
O<])B]( _)__! _)__! _)__! _)d`! ]])e^! dc)fe! \f)c]! _)_c! ]_)f!
)A+BEA,!PA( _)__! _)__! _)\c! f)d\! `c)`b! `])]_! \)fe! _)__! \e)`!
]0Bc!PA( _)__! _)]\! f)^c! b])b^! `^)cf! \\)`d! _)\\! _)__! \b)_!
^]dEA,!PA( _)_e! e)f`! ]^)df! `^)_d! \d)\c! _)`c! _)__! _)__! e)b!
HE0EA,!PA( _)_^! \^)d`! ``)__! bb)^_! b)d^! _)__! _)__! _)__! `)]!
( ! ! ! ! ! ! ! ! !
O^cO:( _)_c! f)d_! \e)_^! ]d)eb! ]d)^f! ]_)`f! `)]f! _)_b! \\)c!



MANTERO SÁENZ, F.J. Y GALVÁN RAMÍREZ, Y. 

 

 
86 

!

!

!

#! @'$! ,/! +I-/>'+-! <+! '6I&-%+$>'+! %+$%&! ,/! <+! W:6/,+,! -/<+%'P+! >&6&! ,/<!
P'/$%&B! /$! <+! S+0<+! ^! @'9:-+$! <&7! P+<&-/7! 6/,'&7! 6/$7:+</7! =! +$:+<! ,/! <+!
%/6I/-+%:-+B! ,/<! N$,'>/! ,/! ;'77/$+-,! %/$'/$,&! /$! >:/$%+! g$'>+6/$%/! <+!
%/6I/-+%:-+! =! <+! W:6/,+,! -/<+%'P+B! =! ,/! <+! %/6I/-+%:-+! /@/>%'P+! ,/! ;'77/$+-,B!
%/$'/$,&!/$!>:/$%+!<+!%/6I/-+%:-+B!<+!W:6/,+,!=!<+!P/<&>',+,!,/<!P'/$%&)!(&7!,+%&7!
>&--/7I&$,/$!+! <&7!+U&7!]__]?]__^B!=!I+-+!/<!>L<>:<&!,/! <+7!6/,'+7!6/$7:+</7!=!
+$:+<!7/!%'/$/$!/$!>:/$%+!%&,+7!<+7!6/,',+7!W&-+-'+7)!

R<! /@/>%&! ,/<! P'/$%&! /7! 6L7! +>:7+,&! +! 0+F+7! %/6I/-+%:-+7)! (+! 6LZ'6+!
%/6I/-+%:-+!/@/>%'P+!-/9'7%-+,+!/$!/<!I/-N&,&!,/!6/,',+7!@:/!,/!b\Bc!}5!/<!,N+!\f!
,/! F:<'&!,/!]__d!+! <+7!\f!W&-+7B! >&--/7I&$,'/$,&!+!:$+! %/6I/-+%:-+!,/!`\B]! }5B!
:$+!W:6/,+,!,/<!\cqB!=!P'/$%&!,/<!$&-&/7%/!,/!\Be!6X7)!(+!6N$'6+!%/6I/-+%:-+!
/@/>%'P+!7/! -/9'7%-8!/<!,N+!]e!,/!/$/-&!,/!]__d!+! <+7!f!W&-+7B! 7'/$,&!,/! ?\^Bb! }5B!
>&--/7I&$,'/$,&!+!:$+!%/6I/-+%:-+!,/<!+'-/!,/!?cB^!}5B!:$+!W:6/,+,!,/<!e^qB!=!
:$+! P/<&>',+,! ,/<! P'/$%&! ,/<! 7:-! ,/! \Bf! 6X7)! (+! 6LZ'6+! ,'@/-/$>'+! /$%-/! <+!
%/6I/-+%:-+!-/+<!=!<+!/@/>%'P+!,/!7/$7+>'8$!@:/!,/!\bBf!}5!/<!]^!,/!@/0-/-&!,/!]__d!
+!<+7!\c!W&-+7B!>&--/7I&$,'/$,&!+!:$+!%/6I/-+%:-+!-/+<!,/!_B\!}5B!>&$!:$!ccq!,/!

!

HQKlC#!e)!*Q2SCQ.l5Q|[!#[l#(!*R!2R[2#5QJ[R2!SÖC;Q5#2)!
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W:6/,+,!=!:$!P'/$%&!,/<!$&-,/7%/!,/!bB`!6X7B!7'/$,&!<+!%/6I/-+%:-+!/@/>%'P+!,/!?
\bBd!}5)!

!
S#.(#!^)!SR;4RC#SlC#2!;R*Q#2B! 2R[2#5Q|[!SÖC;Q5#!*R!;Q22R[#C*!r!2R[2#5Q|[!SÖC;Q5#!*R!;Q22R[#C*!5J[!
EQR[SJ)!

MES T. Media T-H T-H-V 
    
ENERO 6,9 6,9 3,2 
FEBRERO 8,2 8,2 4,4 
MARZO 11,1 10,6 6,6 
ABRIL 13,6 12,8 9,5 
MAYO 17,8 16,2 13,5 
JUNIO 22,5 20,1 18,2 
JULIO 25,2 22,5 20,8 
AGOSTO 24,8 22,2 20,6 
SEPTIEMBRE 20,9 19,3 17,4 
OCTUBRE 16,3 15,4 13,0 
NOVIEMBRE 10,3 10,0 7,3 
DICIEMBRE 7,6 7,6 4,2 
    
ANUAL 15,8 14,7 11,9 

!

TL(E?*<=C(

R<! /7%:,'&! 7/! W+! 0+7+,&! /$! <&7! ,+%&7! W&-+-'&7! &0%/$',&7! /$! <+! /7%+>'8$!
6/%/&-&<89'>+!+:%&6L%'>+!,/!5&@-/$%/7)!R$!<+!S+0<+!c!@'9:-+!<+!-&7+!,/!P'/$%&7!,/!
I+-+! /<! I/-N&,&!]__]! +! ]__^B! /$! <+! @&-6+!,/! @-/>:/$>'+7! ,/! 7'6:<%+$/',+,!,/! <+!
,'-/>>'8$!=!<+!P/<&>',+,!,/<!P'/$%&B!/ZI-/7+,+7!/$!%+$%&7!I&-!>'/$%&)!

! R$!<+!H'9:-+!^+!7/!-/I-/7/$%+$!9-L@'>+6/$%/!<+7!@-/>:/$>'+7!/$!j:/!/<!P'/$%&!
W+!7&I<+,&!,/!>+,+!,'-/>>'8$)!*/7%+>+!/<!I-/,&6'$'&!,/!<&7!P'/$%&7!,/!>&6I&$/$%/!
[&-%/)! R$! <+! H'9:-+! ^0! 7/! -/I-/7/$%+$! <+7! P/<&>',+,/7! 6/,'+7! +$:+</7!
>&--/7I&$,'/$%/7! +! >+,+! ,'-/>>'8$! ,/<! P'/$%&)! (&! 6L7! ,/7%+>+0</! /7! j:/! <+!
@-/>:/$>'+!,/!P'/$%&7!,10'</7B!6/$&-/7!,/!b!6X7B!j:/!+<>+$3+$!/<!c`q!,/<!%'/6I&. 
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=>BA>(ZL(:C;>(!*(AC;(E?*<=C;(9>:>(*A(9*:?C!C([VV[.[VVYL  

Velocidades, m/s 
 0-1 1-2 2-3 3-4 4-5 5-6 6-7 7-8 > 8 TOTAL 

N 3.19 2.00 0.69 0.33 0.18 0.13 0.13 0.08 0.10 6.82 
NNE 3.58 2.89 1.61 0.37 0.05 0.00 0.01 0.00 0.00 8.50 
NE 3.15 2.78 1.64 0.18 0.01 0.00 0.00 0.00 0.00 7.76 
ENE 2.37 2.33 1.53 0.12 0.02 0.00 0.00 0.00 0.00 6.37 
E 2.47 2.49 2.21 1.08 0.24 0.04 0.01 0.00 0.00 8.54 
ESE 1.79 1.38 0.95 0.61 0.26 0.05 0.01 0.00 0.00 5.05 
SE 0.98 0.44 0.16 0.06 0.01 0.00 0.00 0.00 0.00 1.65 
SSE 1.14 0.34 0.06 0.02 0.00 0.00 0.00 0.00 0.00 1.56 
S 3.98 1.64 0.27 0.06 0.00 0.00 0.00 0.00 0.00 5.96 
SSW 2.46 0.70 0.25 0.14 0.03 0.00 0.00 0.00 0.00 3.58 
SW 2.12 0.61 0.19 0.10 0.04 0.00 0.00 0.00 0.00 3.06 
WSW 3.87 1.29 0.50 0.17 0.04 0.01 0.00 0.00 0.00 5.88 
W 7.81 2.75 0.23 0.00 0.00 0.00 0.00 0.00 0.00 10.80 
WNW 3.97 2.27 0.28 0.01 0.00 0.00 0.00 0.00 0.0 6.52 
NW 3.65 3.12 1.53 0.24 0.04 0.00 0.00 0.00 0.00 8.58 
NNW 3.48 2.37 1.81 1.03 0.40 0.18 0.06 0.03 0.01 9.38 
           
Total 50.02 29.39 13.90 4.51 1.32 0.42 0.22 0.11 0.11 100.00 
Calmas 23.22  Observaciones 50421      

 

!

!!

A 

B(

HQKlC#!^)!CJ2#!*R!EQR[SJ2)!#B!HCR5lR[5Q#)!.B!ER(J5Q*#*R2)!

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

*;=K!?C( !*( A>( E*N*=>4?@<( !*A( *<=C:<C( !*A( B>A<*>:?C( !*(
B>DC;(!*(A>(4C<4*94?@<X(E?AA>=CF>(G>AB>4*=*H
,CM5"/( :%."#=(Q/R%#"*7F( P%e%"/(,=/C$%( 0%$G=4?F(,CM5"/( Q$M"/( :5"$M=(cMC.=4\F( Q$M"/( O1=#(
,=#%/"47F( ,-( B"#"4%( )%$G=4( !=&C//=7F( ,-( B"#"4%( O/=$4=( !"%G=7F( 2#%$3C43=( I@( <=$*>/"*(
EM/"4C%47F(EM$%3C=(:%."#=()%$G=47F(O#G5#=(d%/.'4(2#%$*CY@(
(
=I*J#-5#&*05() $*) K(5`0'"#D) 1#"9.5#$) $*) 1#-&#"'#2) B0'N*-4'$#$) $*) A#.#&#0"#2) >@4"9*.#)
O%"0'"#)A9J*-'(-)$*)M08*0'*-(4)!8-70(&(42)B0'N*-4'$#$)$*)6#45'..#<?#):#0"a#2)GI*J#-5#&*05()
$*) b*(8-#QL#D) 1#"9.5#$) $*) b*(8-#QL#) *) c'45(-'#2) B0'N*-4'$#$) $*) A#.#&#0"#2) Y1#"9.5#$) $*)
@$9"#"'70D)B0'N*-4'$#$)$*)6#45'..#<?#):#0"a#2)

 

:*;K2*<(

2/! /7%:,'+! <+! P/9/%+>'8$! ,/<! /$%&-$&! ,/! 0+<$/+-'&! ,/! (+! 5&$>/I>'8$B! E'<<+%&=+!
h#<0+>/%/i! /$! @:$>'8$! ,/! @+>%&-/7! @<&-N7%'>&7B! 0'&><'6L%'>&7B! 0'&9/&9-L@'>&7! =!
/,L@'>&7)!R<<&!$&7!I/-6'%/!',/$%'@'>+-!=!,/<'6'%+-!<+7!>&6:$',+,/7!P/9/%+</7!><N6+Z!
=!7:7!/%+I+7!7/-'+</7!6L7!-/I-/7/$%+%'P+7)!R$!<+!&-,/$+>'8$!,/<!%-+0+F&B!7/9:'6&7!
<+! 7'7%/6L%'>+! ,/! <+7! 7/-'/7! ,/! P/9/%+>'8$B! >&6/$3+$,&! >&$! <+7! >+0/3+7! ,/! 7/-'/!
><'6+%8@'<+7B!/,+@8@'<+7!=!/,+@&Z/-8@'<+7)!
5&$! /<! @'$! ,/! @+>'<'%+-! 6/F&-! <+! >&6I-/7'8$! ,/! <+! ,/7>-'I>'8$! ,/! <+7! ,'7%'$%+7!
>&6:$',+,/7! P/9/%+</7! /7%:,'+,+7! /$! /<! %/Z%&! =! ,/! <+7! I<+$%+7!6/,'>'$+</7!6L7!
-/I-/7/$%+%'P+7B! I-/7/$%+6&7! :$+! 7/-'/! ,/! @&%&9-+@N+7! /$! >&<&-B! %+$%&! ,/! <&7!
,'7%'$%&7! 0'&%&I&7! >&6&! ,/! <+7! I<+$%+7!6/,'>'$+</7! 7'<P/7%-/7! /$>&$%-+,+7! /$! /<!
%/--'%&-'&)!
R$! /7%/! /7%:,'&! '$%/$%+6&7! I&$/-! ,/! 6+$'@'/7%&! /<! +<%&! P+<&-! />&<89'>&! =!
I+'7+FN7%'>&! j:/! +%/7&-+B! F:$%&! +! :$+! 7/-'/! ,/! I+-%'>:<+-',+,/7! g$'>+7! /$! /7%/!
0+<$/+-'&)!
91-1^#1_(%-18$`!E/9/%+>'8$?H'%&7&>'&<&9N+n!.+<$/+-'&!,/!(+!5&$>/I>'8$n!E'<<+%&=+n!
#<0+>/%/n!R7I+U+)!
!

>B;=:>4=(

0(<(2"2.$+& .+& 2E(& %=;;$=+'.+<%& $D& !"#$%& '(& 1"& *$+,(-,./+& 4-"?& 0.11"2$3"&
5617",(2(89&

SW/! Y&-y! 7%:,'/7! %W/! P/9/%+%'&$! '$! %W/! 7:--&:$,'$97! &@! %W/! (+! 5&$>/I>'8$B!
E'<<+%&=+! h#<0+>/%/iB! Y'%W! @<&-+<B! 0'&><'6+%'>B! 0'&9/&9-+IW'>! +$,! I/,&<&9'>+<!
+7I/>%7! 0/'$9! >&$7',/-/,)! SW'7! W+7! +<<&Y/,! :7! %&! ',/$%'@=! +$,! ,/<'6'%! %W/!6&7%!
'6I&-%+$%!P/9/%+0</!>&66:$'%'/7!+$,!%W/'-!6&-/!-/I-/7/$%+%'P/!7/-'+<!7%+9/7)!Q$!



 

(#*RCJ!O(E#CRwB!;)!r!5J(2)!
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%W/! 9/$/-+<! &-,/-! &@! Y&-yB! Y/! W+P/! @&<<&Y/,! +! 7=7%/6+%'>! P/9/%+0</! 7/-'/7B!
0/9'$$'$9! Y'%W! %W/! @&-/6&7%! &@! %W/! ><'6+%&IW'<&:7B! /,+IW&@'<&:7! +$,!
/,+IW&Z/-&@'<&:7!7/-'/7)!
A'%W! +! P'/Y! %&! &@@/-'$9! +! 9-/+%/-! :$,/-7%+$,'$9! &@! %W/! ,'@@/-/$%! P/9/%+0</!
>&66:$'%'/7! :$,/-! 7%:,=! Y'%W'$! %W/! I-/7/$%! %/Z%! +$,! +<7&! &@! %W/! 6&-/!
-/I-/7/$%+%'P/! 6/,'>'$+<! I<+$%7B! Y/! W+P/! I-/7/$%/,! +! 7/-'/7! &@! >&<&:-!
IW&%&9-+IW7!&@! %W/!,'@@/-/$%!0'&%&I/7B! +7!Y/<<! +7!&@! %W/!Y'<,!6/,'>'$+<!I<+$%7! '$!
%W/!+-/+)!
Q$! %W'7! 7%:,=!Y/! W+P/! %-'/,! %&! I+'$%! &:%! %W/! /$&-6/&:7! />&<&9'>+<! P+<:/! &@! %W/!
<+$,7>+I/!'$P&<P/,)!SW'7!'7B!Y'%W&:%!,&:0%B!&$/!&@!%W/!0/7%!>&$7/-P/,!+-/+7!&@!%W/!
Q0/-'+$!4/$'$7:<+)!
a$)b'#+_`! E/9/%+%'&$! '$! %W/! 7:--&:$,'$97! &@! %W/! (+! 5&$>/I>'8$! 2I+n! E'<<+%&=+n!
#<0+>/%/n!2I+'$)!

OL(?<=:C!K44?@<(

R$! /7%+! &>+7'8$B! <+! 5&6'7'8$! ,/! #9:+7! $&7! /$>+-98! -/+<'3+-! /<! /7%:,'&!
0&%L$'>&! ,/<! /$%&-$&! ,/! <&7! .+U&7! ,/! <+! 5&$>/I>'8$! /$! /<! %1-6'$&!6:$'>'I+<! ,/!
E'<<+%&=+B!#<0+>/%/)!#<!-/>&--/-!7:!%1-6'$&!6:$'>'I+<!=!<&7!%/--'%&-'&7!>&<'$,+$%/7B!
$&7! <<+68! <+! +%/$>'8$B! /$! <&7! +--&=&7! 7/-P',&-/7! ,/<! -N&! 5+0-'/<B! <+! /Z'7%/$>'+! ,/!
I/j:/U+7!>+7>+,+7!&!>W&--/-+7!j:/!+<'6/$%+$!I&3+7!,/!+9:+!I/-6+$/$%/7B!+!/7%+7!
@&-6+>'&$/7B!9/$/-+,+7!I&-!/<!/@/>%&!/-&7'P&!,/<!+9:+!7&0-/!7:7%-+%&7!0<+$,&7B!<&7!
<:9+-/U&7! <&7!,/$&6'$+$!oS&=&7p)!R7!I&7'0</!j:/!/<!$&60-/!,/!E'<<+%&=+!I-&>/,+!
/$! >:+$%&! +! 7:! %&I&$'6'+! ,/! +<,/+! &! I:/0<&! ,/! o%&=&7p)! R$! /<! I+-+F/! ,/! (+!

HQKlC#! \)! SJrJ! *R! (J2! #Kl*Q((J2)! (#! *RCCl.Q#*#! h5#2#2!
Q.O~Rwi)!
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*/--:0'+,+B!+--&=&!,/!<&7!#9:,'<<&7B!7/!/$>:/$%-+!:$!0:/$!/F/6I<&!,/!/<<&7!hH'9:-+!
\i)!

(+7!<+,/-+7!j:/!0&-,/+$!/<!-N&!5+0-'/<!7/!/$>:/$%-+$!,/@&-/7%+,+7B!/7%+$,&!
-/I&0<+,+7!,/!I'$&!>+--+7>&!hW02)&'<.*"J"2&0&!;'<<)i)!2&$!7:/<&7!0L7'>&7B!6'&>/$&7!
,&$,/!+@<&-+$!>+<'3+7B!+-/$'7>+7!6+-9+7!=!+->'<<+7!=/7N@/-+7)!R$!<+7!/ZI&7'>'&$/7!,/!
:60-N+! 7&0-/! 7:/<&7! I-&@:$,&7B! 7/! '$7%+<+! :$! >&7>&F+-! +0'/-%&! /$-'j:/>',&! >&$!
I<+$%+7! 6/7&@N%'>+7! >&6&! 6+,-&U&7! hB,/)+)&' )2"-%! ()iB! /$/0-&7! ,/! 6'/-+!
hX)20J",)&' %Q19"-,)&! ()iB! </$%'7j:'<<+7! &! <+0'1-$+9&7! hW<0**1,".' .23)&+0P%*0.! ()i! =!

>&-$'>+0-+7! hW0&+.90.'+","/02+<)&! ()i)! R7%&7! %+Z&$/7! -/I-/7/$%+$! <+! I-'6/-+! /%+I+!
,/! ,/9-+,+>'8$! ,/! <&7! >+--+7>+</7! ,/! &60-&><'6+! 7/>&)! R7! @-/>:/$%/! &07/-P+-! <+!
I-/7/$>'+!,/!+<9:$&7!/</6/$%&7!%/-68@'<&7!>&6&!/<!</$%'7>&!hW0&+.90.'*"2+0&9)&!()i!=!
<+! -:0'+! 0-+P+! hC)/0.' J","3,02.! 7:07I)! *%230P%*0.! h4&'-)i! J)! .&<87! j:/! 6+->+$! <+!

HQKlC#!])!ERKRS#5Q|[!CQ4#CQ#!R[!R(!CTJ!5#.CQR()!

!

HQKlC#!b)!R24#CS#(R2!CR4J.(#*J2!5J[!4Q[J!5#CC#25J!R[!(#!2QRCC#!*R!EQ((#CS#)!

!
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'$@<:/$>'+! </P+$%'$+)! 5:+$,&! /7%+! P/9/%+>'8$! 7/! ,/7+--&<<+! /$! <+7! I+-%/7! 0+F+7B!
,&$,/! 7/! I-&,:>/! :$+! I/-7'7%/$>'+! ,/! $'/0<+! ,/7,/! /<! &%&U&! +! <+! I-'6+P/-+B! /<!
>&7>&F+-!7/!/$-'j:/>/!/$!0&F!h;)Q)&'&"$J",40,"2&!()iB!=!I<+$%+7!,/<!-&6/-+<!>&6&!<+!
W'/-0+!6/</-+! he2%20&' P,)+09%&.! ()i! =! <+!I/%&--+!&!0-/3&! hR,09.'$)*+0P*%,.! ()iB! j:/!
$&7!>&$@'-6+$!<+!'$@<:/$>'+!7/%+0/$7/!+!<&!<+-9&!,/<!-N&!5+0-'/<)!R$!<+7!/ZI&7'>'&$/7!
,/! 7&<+$+! /<! >&7>&F+-!I'/-,/! <&7! /</6/$%&7!6/7&@N%'>&7B! 7/!W+>/!6L7! +0'/-%&! =!,+!
/$%-+,+!+!-&6/-+</7B!/7I+-%+</7B!+<0+-,'$+-/7!=!%&6'<<+-/7!hH'9:-+!bi)!

J%-+!@&-6+>'8$!$+$&@+$/-&@N%'>+!'$%/-/7+$%/!,/<!P+<</!,/<!-N&!5+0-'/<B!7&$!<+7!
@&-6+>'&$/7! ,/! 7+0'$+! $/9-+<! hX)20J",)&' J<%"209".! ()! 7:07I)! J<%"209".iB! j:/!
>&<&$'3+$!@+-+<<&$/7B!=!I+-/,/7!P/-%'>+</7!,/!%-+P/-%'$&7B!>&6&!7:>/,/!/$!/<!+<%&!,/!
(+!;:/<+B!F:7%&!/$>'6+!,/!<+!I/,+$N+!,/!5'<+$>&B!&!/$!<'%&7:/<&7!=!-&j:/,&7!>+<'3&7!
-/I+-%',&7!I&-!%&,&!/<! %/--'%&-'&)!R7%+!P/9/%+>'8$!7/!,/7+--&<<+!0+F&!:$!%/-6&%'I&!
6/7&6/,'%/--L$/&!=!&60-&%'I&!7/>&)!

R$! <&7! ><+-&7B! %+$%&! ,/<! >&7>&F+-! >&6&! ,/<! /$/0-+<B! 7&0-/! 7:/<&7!
>+-0&$+%+,&7! =! I&>&! ,/7+--&<<+,&7B! 7/! '$7%+<+! /<! /7I+-%+<B! >&$! :$+! +6I<'+!
-/I-/7/$%+>'8$! /$! %&,&! /<! P+<</)! 5&6&! 7/U+<+! ;&<'$+! 5+$%&7! f' .*)! h]__^iB! 7:!
+0:$,+$>'+! /7! I&7'0</! j:/! /7%1! <'9+,+! +! <&7! +$%'9:&7! >:<%'P&7! ,/! /7I+-%&! hO+0J.'
+"2.90&&0$.!()i!>&6&!@'0-+!%/Z%'<)!2/!%-+%+!,/!:$+!P/9/%+>'8$!+6+>&<<+,+!,&6'$+,+!
I&-! 9-+6N$/+7! ,/! I&-%/! 6/,'+$&B! ,&$,/! F:$%&! +! <+! /7I/>'/! ,'-/>%-'3! 7&$!
+0:$,+$%/7! /<! <+7%8$! hS"*09+%+,09<%2' P0*0P%*0)$! h(+9)i! M/$-+-,i! =! /<! >/--'<<&!
/7>&0/-&!hO+0J.'%PP2",0!.-/'7%-)i!

[L(;?=K>4?@<(N*CN:PQ?4>(

R<! .+<$/+-'&! ,/! <&7! .+U&7!
,/!<+!5&$>/I>'8$!/7%L!7'%:+,&!/$!/<!
%1-6'$&! 6:$'>'I+<! ,/! E'<<+%&=+B!
%'/$/!:$+! /Z%/$7'8$!,/!\^B^]!y6]!
=!:$+!I&0<+>'8$!,/!\`b!W+0'%+$%/7B!
'$><:',+! <+! I/,+$N+! ,/! 5'<+$>&!
hH'9:-+! `i)! R<! $g></&! :-0+$&! 7/!
+<3+! 7&0-/! :$+! %/--+3+! @<:P'+<! ,/<!
-N&! 5+0-'/<B! +! `__! 6! 7)$)6)!
4/-%/$/>/! +<! I+-%',&! F:,'>'+<! ,/!

HQKlC#!`)!(J5#(Qw#5Q|[!*R(!.#([R#CQJ!.#~J2!*R!(#!5J[5R45Q|[!hEQ((#SJr#?#(.#5RSRi)!

!
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5+7+7?Q0L$/3!=!@&-6+!I+-%/!,/!<+!5&6+->+!,/!<+!;+$>W:/<+)!

R<!%1-6'$&!,/!E'<<+%&=+!<'6'%+!+<![&-%/!>&$!/<!-N&!5+0-'/<!=!>&$!/<!,/!C/j:/$+B!
+<!R7%/!>&$!/<!,/!5+7+7!,/!E/7B!+<!2:-!>&$!<&7!,/!5+7+7!,/!E/7!=!#<0&-/+!=!+<!J/7%/!
>&$!/<!,/!#<0&-/+)!

R<! %/--'%&-'&! %'/$/! :$! -/<'/P/! j:/0-+,&B! /7%+$,&! @&-6+,&! I&-! 0+--+$>&7!
7/-P',&-/7! ,/! I/j:/U&7! +--&=&7! ,/! >+:,+<! '$%/-6'%/$%/! =! >&-%&! -/>&--',&)! R<!
,/7$'P/<!/$%-/!/<!<N6'%/!6:$'>'I+<!>&$!#<0&-/+!=!/<!I:/0<&!,/!E'<<+%&=+!/7!,/!b__!6!
/$! :$+! ,'7%+$>'+! j:/! $&! 7:I/-+! <&7! `! y6)! 4&-! 7:! /7I/>'+<! :0'>+>'8$B! /<! %1-6'$&!
6:$'>'I+<! 7/! +7'/$%+! /$! 7:! %&%+<',+,! /$! <&7! -'0/-&7!,/! <+!6+-9/$!,/-/>W+!,/<! -N&!
5+0-'/<)!

R$!>:+$%&!+!<+!&-&9-+@N+B!<+!>&%+!6LZ'6+!>&--/7I&$,/!+!<+!M&=+!,/!<+!E'-9/$!
,/!hebe!6iB!/Z'7%'/$,&!+<%:-+7!6/$&-/7B!>&6&!/<!4:$%+<!S&=&!,/!heb_!6i)!(+!>&%+!
6N$'6+!>&--/7I&$,/!+<!(+P+,/-&B!,&$,/!$&!7/!7:I/-+$!<&7!`__!6!,/!+<%'%:,)!

SL(4C<=*]=C(N*CA@N?4C(

R<!/$%&-$&!,/<!.+<$/+-'&B!7'9:'/$,&!+<!QK;R!/7%L!+7/$%+,&!7&0-/!7/,'6/$%&7!
>+<'3&7! I/-%/$/>'/$%/7! +! <+7! /-+7!6/7&3&'>+! =! >/$&3&'>+B! j:/,+$,&! <&7! ,/I87'%&7!
>:+%/-$+-'&7! +! <&! <+-9&! ,/<! -N&! 5+0-'/<)! S+60'1$! &>:I+$! >'/-%+! /Z%/$7'8$! <&7!
%-+P/-%'$&7!,/<!#<%&!,/!<+!;:/<+)!

R$! /<! <N6'%/! &-'/$%+<! ,/<! %1-6'$&!6:$'>'I+<B! 7/! /$>:/$%-+$! <&7! 7/,'6/$%&7!
%-'L7'>&7!@&-6+,&7!I&-!,&<&6N+7B!>+<'3+7!=!6+-9+7!I/-%/$/>'/$%/7!+<!%-'L7'>&!6/,'&B!
<+7!>:+</7!+<%/-$+$!>&$!+-/$'7>+7B!+->'<<+7!=!=/7&7!>&<&-/+,+7!,/<!v/:I/-!hH'9:-+!di)!
R$!<+!6+=&-!I+-%/!,/<!%1-6'$&!,/!E'<<+%&=+!,&6'$+$!<&7!7/,'6/$%&7!%/->'+-'&7!,/<!
6'&>/$&! 7:I/-'&-B! @&-6+,&7! I&-! +-/$'7>+7! =! >&$9<&6/-+,&7! >&$! '$%/->+<+>'&$/7!
>+<>L-/+7! =! 6+-9&7+7! =! +->'<<+7! =/7N@/-+7! -&F+7! >&$! $'P/</7! ,/! +-/$'7>+7)! R<!
>:+%/-$+-'&!>&--/7I&$,/!+!<+7!P/9+7!,/!'$:$,+>'8$B!@&-6+,&!I&-!%/--+3+7!+<:P'+</7!
=!@&$,&!,/!P+<</!>&$!%/--/$&!,/!+<:P'8$!$&!,'@/-/$>'+,&)!

WL(:*;*D>(B?CN*CN:PQ?4>(

C'P+7?;+-%N$/3!f'.*6!h]__ei!,/@'$/$!<+!.'&9/&9-+@N+!>&6&!o*.'-0&90J*02.'()"'
"&+)-0.'*.'-0&+,0/)90K2=' *.&'9.)&.&'1'*.&'4G.&'-"'$03,.90K2'-"'*%&'&","&'404%&'1'-"'&)&'
9%$)20-.-"&'"2'*.'70",,.='+.2+%'"2'*%&'.$/0"2+"&'+",,"&+,"&'9%$%'$.,02%&p)!
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(+!.'&9/&9-+@N+!%/--/7%-/!+>%:+<B!+I&=+,+!/$!&%-+7!>'/$>'+7!,/!<+!$+%:-+</3+!
h9/&9-+@N+B!/,+@&<&9N+B!0'&><'6+%&<&9N+B!@'%&7&>'&<&9N+B!/%>)iB!%-+%+!,/!/7%+0</>/-!:$+!
%'I&<&9N+!,/!<&7!%/--'%&-'&7!/6/-9',&7!,/<!I<+$/%+!h9/&0'&7@/-+i)!

(+! .'&9/&9-+@N+! 7/! 0+7+! I-'$>'I+<6/$%/! /$! <+! >&-&<&9N+! P/9/%+<B! >&6&!
>&$7/>:/$>'+! ,/! <+! '6I&-%+$>'+! j:/! %'/$/$! <+7! /7I/>'/7! =! <+7! >&6:$',+,/7!
P/9/%+</7!P+7>:<+-/7!/$!<+!,/@'$'>'8$!=!,/<'6'%+>'8$!,/!<+7!:$',+,/7!%'I&<89'>+7!,/!
<+!9/&0'&7@/-+)!

R<! %1-6'$&!6:$'>'I+<! ,/!E'<<+%&=+B! >&6&! >&$7/>:/$>'+! ,/! 7:7! I+-%'>:<+-/7!
>+-+>%/-N7%'>+7!&-&9-L@'>+7B!I+-%'>'I+!,/!,&7!2:0I-&P'$>'+7!0'&9/&9-L@'>+7!,'7%'$%+7)!
(&7!%/--'%&-'&7!I/-%/$/>'/$%/7!+<!P+<</!,/<!-N&!5+0-'/<!7/!'$><:=/$!/$!<+!2:0I-&P'$>'+!
E+</$>'+$+B! +<! ,'7@-:%+-!,/!:$+7! >&$,'>'&$/7! ><'6L%'>+7! /7I/>'+</7B! >+-+>%/-'3+,+7!
I&-! <+! +:7/$>'+! ,/! W/<+,+7! %+-,N+7! =! :$+! >'/-%+! %/-6'>',+,B! <&! j:/! I/-6'%/! <+!
I-/7/$>'+!,/!>&7>&F+-/7!%/-68@'<&7!-'>&7!/$!</$%'7>&!=!,/!+<9:$+7!/7I/>'/7!P/9/%+</7!
>&6&!M*%/)*.,0.'4.*"2+02.!A'<<y)B!N0$%20)$'&)9,%209)$!R-0/$!=!R,09.'$)*+0P*%,.!()B!
j:/! ,/@'$/$! /<! 2/>%&-! 2/%+0/$7/)! R$! <+7! I+-%/7! +<%+7B! /$! 7:! <N6'%/! >&$! <+! <<+$:-+!
+<0+>/%/U+B! 7/! ,/7+--&<<+$! <+7! >&6:$',+,/7! ,/! 6/7/%+B! ,/@'$',+7! I&-! <&7!
>+--+7>+</7! ,/! B&J.,.3%' .9)+0P%*00VH)",9"+)$' ,%+)2-0P%*0."B! =! <&7! 7+<P'+-/7! >&$!
+:<+9+7B! <&7! >:+</7! >+-+>%/-'3+$! /$%-/! &%-+7! +<! 2/>%&-! ;+$>W/9&! ,/$%-&! ,/! <+!

HQKlC#!d)!#H(JC#;QR[SJ2!rR2THRCJ2!*R(!vRl4RC!HCR[SR!#!5Q(#[5J)!

!
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2:0I-&P'$>'+!5+7%/<<+$+!hH'9:-+!fi)!

#!$'P/<!7:07/>%&-'+<!=!,'7%-'%+<B!C'P+7?;+-%N$/3!f'.*6!h]__ei!'$><:=/$!<+!3&$+!
,/! /7%:,'&! ,/<! P+<</! ,/<! -N&! 5+0-'/<! /$! /<! 2:07/>%&-! 5&@-/$%'$&?E'<</$7/B! *'7%-'%&!
#<<&-+$&?5&@-/$%'$&B! @&-6+,&! I&-! /<! E+<</! ,/! 5&@-/$%/7B! ,/! #=&-+B! 5+$+<! ,/!
[+P+--17B! R<! ;+-%17! =! R<! 5+-&>W/)! 4&-! &%-+! I+-%/! ;&<'$+! 5+$%&7! f' .*6! h]__^i!
>'->:$7>-'0/! $:/7%-&! %/--'%&-'&! +<! 2:I/-,'7%-'%&! 5&@-/$%/7B! ,/$%-&! ,/<! 2:07/>%&-!
5&@-/$%'$&?E'<</$7/)!

R<! <N6'%/! 2:-! ,/<! %1-6'$&!6:$'>'I+<! ,/! E'<<+%&=+! >&--/7I&$,/! +! <+!6/7/%+!
+<0+>/%/U+B! ,/! >+-L>%/-! >&$%'$/$%+<B! 7'%:+,+! /$%-/! <&7! f__! =! e__! 6)! 4+-+! C'P+7?
;+-%N$/3! f' .*6! h]__ei! I/-%/$/>/! +<! 2:07/>%&-! ;+$>W/9&?2:>-/$7/B! *'7%-'%&!
;+$>W/9&?#<0+>/%/U&! @&-6+,&! I&-! (+! ;+$>W+! +<0+>/%/U+! ,/<! Dg>+-B! (&7! (<+$&7B!
#<%&7! ,/! 5W'$>W'<<+! =! /<! ;:9-8$! ,/! #<6+$7+)! S+60'1$! +j:N! ;&<'$+! 5+$%&7!f' .*6!
h]__^i!+>&%+!/<!%/--'%&-'&!=!<&!>'->:$7>-'0/!+<!2:I/-,'7%-'%&!,/!(+!;+$>W:/<+!,/$%-&!
,/!2:07/>%&-!;+$>W/9&?2:>-/$7/)!

HQKlC#!f)!;#4#!HQSJKRJKCOHQ5J!*R!(#!4CJEQ[5Q#!*R!#(.#5RSR!2RKÑ[!;J(Q[#!5#[SJ2!Ç!#()!h]__^i)!

!
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R$!>:+$%&!+!<+!%'I&<&9N+!0'&9/&9-L@'>+!,/<!%/--'%&-'&B!W/6&7!7/9:',&!+!C'P+7?
;+-%N$/3!f'.*6! h]__eiB! CN&7B! #<>+-+3! Ç! E+<,17! h]__bi! =!;&<'$+! 5+$%&7B! E+<,17! Ç!
#<>+-+3!h]__^i)!

CRQ[J!MJ(OCSQ5J!

CRKQ|[!;R*QSRCCO[R#!

4-&P'$>'+!5#S#(#[J?4CJER[w#(�.#(R#C!

2:0I-&P'$>'+!E#(R[5Q#[#!

2/>%&-!2RS#.R[2R!

2:07/>%&-!5JHCR[SQ[J?EQ((R[2R!

2:I/-,'7%-'%&!5&@-/$%/7!

4-&P'$>'+!;R*QSRCCO[R#!Q.ÖCQ5#!5R[SC#(!

2:0I-&P'$>'+!5#2SR((#[#!

2/>%&-!;#[5MRKJ!

2:07/>%&-!;#[5MRKJ?2l5CR[2R!

2:I/-,'7%-'%&!(+!;+$>W:/<+!

UL(:*;*D>(B?C4A?2P=?4>(

(+!.'&><'6+%&<&9N+!/7!:$+!>'/$>'+!/>&<89'>+!j:/!/7%:,'+!<+!-/<+>'8$!/$%-/!/<!
><'6+!=!<+!,'7%-'0:>'8$!,/!<&7!7/-/7!P'P&7!=!7:7!>&6:$',+,/7!/$!<+!S'/--+)!

5&6&! 7/U+<+! C'P+7?;+-%N$/3! f' .*6! h]__ei! o"*' 9%2%90$0"2+%' 9.-.' 4"U' $F&'
-"+.**.-%' -"' *.' -0&+,0/)90K2' -"' *.' 4"3"+.90K2' &%/,"' *.' 70",,.=' .&G' 9%$%' *.&'
$%-0P09.90%2"&'"2'"*'.&J"9+%'1'9%$J%&090K2'-"'*.'4"3"+.90K2'J%+"290.*'1'-"'&)&'"+.J.&'
-"' &)&+0+)90K2=' "&+F' J",$0+0"2-%' ,"9%2%9",' 9%2' $.1%,' J,"90&0K2' 1' %/#"+040-.-' *.&'
P,%2+",.&' /0%9*0$F+09.&' 1' 4"3"+.90%2.*"&' 1' 9.*9)*.,' "&+.-G&+09.$"2+"' *%&' 4.*%,"&'
2)$T,09%&')$/,.*"&'()"'*%&'-"P02"2p)!

(&7! P+<&-/7! ,/! %/6I/-+%:-+! =! I-/>'I'%+>'8$! 7&$! <&7! j:/! >&$,'>'&$+$! <+!
>&6I&7'>'8$!,/!<+7!>&6:$',+,/7!,/!&-9+$'76&7!=B!I&-!/$,/B!,/!<&7!P/9/%+</7)!(&7!
,+%&7! ,/! I-/>'I'%+>'8$! =! %/6I/-+%:-+! 9:+-,+$! :$+! /7%-/>W+! -/<+>'8$! >&$! <+!
,'7%-'0:>'8$! ,/! <+7! I<+$%+7! =B! /$! /7%/! >+7&B! +$%/! <+! +:7/$>'+! ,/! ,+%&7!
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%/-6&I<:P'&61%-'>&7! ,/! E'<<+%&=+B! -/>:--'6&7! +! <&7! I-&I&->'&$+,&7! I&-! ;&<'$+!
5+$%&7!f'.*)!h]__^i!-/@/-',&7!+!,&7!/7%+>'&$/7!%/-6&I<:P'&61%-'>+7!h5+7+7!Q0LU/3B!
#<0+>/%/!=!5&@-/$%/7!,/!E+</$>'+i!=!:$+!/Z><:7'P+6/$%/!I<:P'&61%-'>+B!E'<<+!,/!E/7B!
#<0+>/%/)!R$!>:+$%&!+<!I'7&!0'&><'6L%'>&!%&,+7!<+7! <&>+<',+,/7!7/!/$>:/$%-+$!/$!/<!
6/7&6/,'%/--L$/&B! >&--/7I&$,'/$,&! +<! W&-'3&$%/! 7:I/-'&-! 5+7+7! Q0LU/3! =!
5&@-/$%/7!+<!'$@/-'&-)!

R$! @:$>'8$! ,/! <+7! I-/>'I'%+>'&$/7! +$:+</7"! 5+7+7?Q0LU/3! h`]^! 66)iB!
5&@-/$%/7! h``e! 66)i! =! E'<<+! ,/! E/7! hbdf! 66)iB! /<! &60-&><'6+! I+-+! <+7! %-/7!
/7%+>'&$/7! /7! /<! 7/>&B! >&--/7I&$,'/$,&! /<! W&-'3&$%/! 7:I/-'&-! +! 5&@-/$%/7! =! /<!
'$@/-'&-!+!5+7+7!Q0LU/3!=!E'<<+!,/!E/7)!

H'$+<6/$%/B!/$!>:+$%&!+!<+!>+-+>%/-'3+>'8$!0'&><'6L%'>+!9/$/-+<B! <+!/7%+>'8$!
,/!5+7+7!Q0LU/3!7/!+,7>-'0/!+<!0'&><'6+!;/,'%/--L$/&!4<:P'/7%+>'&$+<!5&$%'$/$%+<!=!
<+!,/!5&@-/$%/7!+<!;/,'%/--L$/&!4<:P'/7%+>'&$+<!J>/L$'>&)!

IL(;*:?*;(!*(E*N*=>4?@<(

R$%/$,/6&7! >&6&! 2/-'/! ,/! E/9/%+>'8$B! 7'9:'/$,&! +! C'P+7?;+-%N$/3! f' .*6!
h]__ei! o*.' )20-.-' /F&09.' -"' *.' E0+%&%90%*%3G.' -02F$09.p)! S-+%+6&7!6/,'+$%/! /7%+!
:$',+,B!/<! >&$F:$%&!,/!>&6:$',+,/7!P/9/%+</7!&!/7%+,N&7!j:/!I:/,/$!W+<<+-7/!/$!
:$&7!/7I+>'&7!%/7/<+-/7!+@'$/7B!>&6&!-/7:<%+,&!,/!:$!I-&>/7&!,/!<+!7:>/7'8$B!%+$%&!
,/! <+! +7&>'+>'8$! -/I-/7/$%+%'P+! ,/! <+! /%+I+! ><N6+Z! &! >+0/3+! ,/! 7/-'/B! >&6&!,/! <+!
P/9/%+>'8$!>&--/7I&$,'/$%/!+! <+7!+7&>'+>'&$/7! '$'>'+</7!&! 7:07/-'+</7!j:/!I:/,+$!
-//6I<+3+-<+7)!5&6/$%+-/6&7! <+7!,'7%'$%+7!>&6:$',+,/7!><N6+ZB!0+F&!/<!+I+-%+,&!
,/! P/9/%+>'8$! ><'6+%8@'<+B! /,+@&Z/-8@'<+! =! /,+@&W'9-8@'<+B! >&6I</%+-/6&7! /<!
>&6/$%+-'&B!W+0<+$,&!7&0-/! <+7!>&6:$',+,/7!+F/$+7!+! <+!,'$L6'>+!P/9/%+<!=!+! <+7!
j:/B! 7'9:'/$,&! +! 2+<+3+-! f' .*)! ]__dB! /$! H)! E+<</! h]__`?]__di! ,/$&6'$+6&7!
>&6:$',+,/7!/Z&7/-'+</7)!

>H(E*N*=>4?@<(4A?2>=@Q?A>(

\)!2RCQR!;R2J;R*QSRCCO[R#!;#[5MRK#B!2RS#.R[2R!r!;lC5Q#[#B!.#2|HQ(#!
*R! (#! R[5Q[#! hHgRCIgO' _NRh! 2l.24)! ;BNNe7Bi! BOWBCBMe' BIg7_EeN__V
HgRCIR7e' Ce7gD!_EeN_BR' 2QK;RSl;)! H#5Q#5Q|[! ST4Q5#!
;R2J;R*QSRCCO[R#!*R!HgRCIgO'IeII_ERCB!
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(+!/%+I+!6+,:-+!,/!/7%+! 7/-'/! >&--/7I&$,/!+!:$! >+--+7>+<!0+78@'<&!j:/! 7/!
,/7+--&<<+! 0+F&! &60-&><'6+! 7/>&B! ,/@'$',&! I&-! <+! +7&>'+>'8$! B&J.,.3%' .9)+0P%*00V
H)",9"+)$',%+)2-0P%*0.")!R$!<+!+>%:+<',+,!7/!I-/7/$%+!,/$%-&!,/!<+!3&$+!,/!/7%:,'&!
I&-!/$>'6+!,/!<&7!f__!6!,/!+<%'%:,B!/$!<+7!I-&Z'6',+,/7!,/<!4:$%+<!S&=&)!2/!%-+%+!
,/!:$!/$>'$+-!+0'/-%&!+<!j:/!>&$%-'0:=/$!<&7!+@<&-+6'/$%&7!-&>&7&7!hH'9:-+!ei)!

#j:NB! <+!/$>'$+! F:$%&!>&$! <+!>&7>&F+!7&$! <+7!/7I/>'/7!,&6'$+$%/7B!+! <+7!j:/!
+>&6I+U+B! /<! /$/0-&! ,/! 6'/-+! hX)20J",)&' %Q19"-,)&i)! R7%/! %'I&! ,/! /$>'$+-! 7/!
I-/7/$%+$!/$!/<!I'7&!6/7&6/,'%/--L$/&!7:I/-'&-B!I&-j:/!+<!0+F+-!/$!+<%'%:,B!>&6&!
7:>/,/!/$!<+7!0+--/-+7!,/<!P+<</!,/<!5+0-'/<B!7/!/$-'j:/>/!/$!:$!/</6/$%&!%/-68@'<&B!
/<!</$%'7>&!hW0&+.90.'*"2+0&9)&!()iB!@:$,+6/$%+<6/$%/!/$!<+7!/ZI&7'>'&$/7!,/!7&<+$+)!
R7%/! /$>'$+-! /$! <&7! 7:/<&7! I/,-/9&7&7B! >&6&! 7:>/,/! /$! <+! <&>+<',+,! +$%/7!
6/$>'&$+,+B!+<0/-9+!:$!/</6/$%&!,'@/-/$>'+<!Z/-&@N%'>&B!<+!7+0'$+!$/9-+<!hX)20J",)&'
J<%"209".!()!7:07I)!J<%"209".i)!

5&6&!/F/6I<&!I-/7/$%+6&7"!!

R$>'$+-! ,/! B&J.,.3%' .9)+0P%*00VH)",9"+)$' ,%+)2-0P%*0."! hH)",90%2'
,%+)2-0P%*0."B!H)",9"+.*0.'0*090&B!H)",9"+".'0*090&i)!

#<%'%:,!h\!u!\_i"!ef!6)!O-/+"!d__!6])!5&0/-%:-+"!f_q)![g6/-&!,/!/7I/>'/7!
I&-!'$P/$%+-'&"!\_)!5+-+>%/-N7%'>+7!,/!+7&>'+>'8$!=!:$',+,/7!7:I/-'&-/7"!b!H)",9)&'
0*"Q!7:07I)!/.**%+.B!\!X)20J",)&'%Q19"-,)&B!]!H)",9)&'9%990P",.B!\!X)20J",)&'J<%"209".!
7:07I)! J<%"209".)! 5&6I+U/-+7"! b! C%&$.,02)&' %PP0902.*0&B! ]! M"20&+.' &9%,J0)&B! ]!

HQKlC#!e)!5#CC#25#(!.#2|HQ(J!*R!#24#C#KJ!#5lSQHJ(QQ?xlRC5RSl;!CJSl[*QHJ(Q#R!R[!5#2#2!
*R!ER2)!
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7<1$)&'4)*3.,0&B! a! O.+),"#.'%/%4.+.B! \!g*"Q'J.,40P*%,)&B! a!I0&+)&' 9*)&00)! (&>+<',+,"!
;&$%/!,/<!5+6I',:/<&B!.+<7+!,/!E/7)!b_2mD!_fdf`bbe)!

R$! <&7! ><+-&7! ,/<! /$>'$+-! 7/! /$>:/$%-+! :$! -&6/-+<! ,/$7&! ,&6'$+,&! I&-!
C%&$.,02)&'%PP0902.*0&B!I0&+)&'9*)&00! 7:07I)!9*)&00! =!7<1$)&'4)*3.,0&! 7:07I)!4)*3.,0&B!
/7%+! @&-6+>'8$! P/9/%+<! <+! +7'6'<+6&7! +! <+! +7&>'+>'8$! O.*40%' *.4.2-)*0P%*0."V
M"20&+"+)$'$)3,%2"2&0&)!

])?! 2RCQR! ;R2J;R*QSRCCO[R#! ;#[5MRK#B! 2RS#.R[2R! r! ;lC5Q#[#B!
.#2|HQ(#B! 2R;QOCQ*#! *R! (#! 5J25JD#! hHgRCIgO' IeII_ERCBA' CSBLDe'
NiI_e_!_OjHgRCIR7e'IeII_ERCBR'2QK;RSl;!

(+!/%+I+!6+,:-+!,/!/7%+!7/-'/!/7!:$!>&7>&F+-?>W+-$/>+<!/$!/<!j:/!/<!/7%-+%&!
+-08-/&! <&! @&-6+$! I'/7! +'7<+,&7! ,/! I'$&! >+--+7>&! hW02)&' <.*"J"2&0&! ;'<<)i)! R7%+!
@&-6+>'8$!&>:I+!/ZI&7'>'&$/7!,/!7&<+$+!+!<&!<+-9&!,/!<+!6+-9/$!'3j:'/-,+!,/<!-N&!
5+0-'/<! /$! /<! %1-6'$&! ,/!C/j:/$+)! D:$%&! +! <+7! /7I/>'/7! >+-+>%/-N7%'>+7! ,/7%+>+! <+!
9-+$!I-/7/$>'+!=!>&0/-%:-+!,/<! </$%'7>&!hW0&+.90.'*"2+0&9)&!()iB!$&!7'/$,&!/7>+7&!/<!
%&-P'7>&!h!.J<2"'320-0)$!()i!=!/<!/$/0-&!,/!6'/-+!hX)20J",)&'%Q19"-,)&!()i!

5&6&!/F/6I<&!I-/7/$%+6&7"!

l$! >&7>&F+-! ,/! C<$.2%' *190%0-0&VH)",9"+)$' 9%990P",."! hC<.$2%' *190%0-0&V
H)",90%2'9%990P",."B!H)",9"+.*0.'0*090&B!H)",9"+".'0*090&i)!

#<%'%:,!h\!u!\_i"!`d!6)!O-/+"!\__!6])!5&0/-%:-+"!c_q)![g6/-&!,/!/7I/>'/7!
I&-!'$P/$%+-'&"!e)!5+-+>%/-N7%'>+7!,/!+7&>'+>'8$!=!:$',+,/7!7:I/-'&-/7"!\!C<.$2)&'
*190%0-0&! 7:07I)! *190%0-0&B! b! H)",9)&' 9%990P",."B! ]! W0&+.90.' *"2+0&9)&B! a! X)20J",)&'
%Q19"-,)&B!a!!.J<2"'320-0)$)!5&6I+U/-+7"!a!I*"$.+0&'40+.*/.B!a!O+0J.'+"2.90&&0$.)!
(&>+<',+,"!2&<+$+!,/!<&7!.+U&7!,/!H:/$%/!4&,-',+B!C/j:/$+!hE+</$>'+i!b_2mD!`b`d)!

R$! <&7! ><+-&7B! %+$%&! ,/<! >&7>&F+-! >&6&! ,/<! /$/0-+<B! 7&0-/! 7:/<&7!
>+-0&$+%+,&7! =! I&>&! ,/7+--&<<+,&7B! 7/! '$7%+<+! /<! /7I+-%+<B! >&$! :$+! +6I<'+!
-/I-/7/$%+>'8$! /$! %&,&! /<! P+<</)! 5&6&! 7/U+<+! ;&<'$+! 5+$%&7! f' .*)! h]__^iB! 7:!
+0:$,+$>'+! /7! I&7'0</! j:/! /7%1! <'9+,+! +! <&7! +$%'9:&7! >:<%'P&7! ,/! /7I+-%&! hO+0J.'
+"2.90&&0$.!()i!>&6&!@'0-+!%/Z%'<!hH'9:-+!^i)!

2/! %-+%+! ,/! :$+! P/9/%+>'8$! +6+>&<<+,+! ,&6'$+,+! I&-! 9-+6N$/+7! ,/! I&-%/!
6/,'+$&B! ,&$,/! F:$%&! +! <+! /7I/>'/! ,'-/>%-'3B! 7&$! +0:$,+$%/7! /<! <+7%8$!
hS"*09+%+,09<%2' P0*0P%*0)$! h(+9)i! M/$-+-,)i! =! /<! >/--'<<&! /7>&0/-&! hO+0J.' %PP2",0!
.-/'7%-)i! R7%/! /7I+-%+<! I/-%/$/>/! +! <+! +7&>'+>'8$! S"*09+%+,09<%' P0*0P%*00' jO+0J"+)$'
+"2.90&&0$.")!
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5&6&!/F/6I<&!I-/7/$%+6&7"!

l$! /7I+-%+<! ,/! S"*09+%+,09<%' P0*0P%*00VO+0J"+)$' +"2.90&&0$.")! hO+0J0%2'
+"2.90&&0$."B!N13"%VO+0J"+.*0.B!N13"%VO+0J"+".i!

#<%'%:,!h\!u!\_i"!`_!6)!O-/+"!\__!6])!5&0/-%:-+"!e_q)![g6/-&!,/!/7I/>'/7!
I&-! '$P/$%+-'&"! \b)! 5+-+>%/-N7%'>+! ,/! +7&>'+>'8$! =! :$',+,/7! 7:I/-'&-/7"! b! O+0J.'
+"2.90&&0$.B!]!S"*09+%+,09<%2'P0*0P%*0)$B!\!O+0J.'%PP2",0B!\!;,.9<1J%-0)$',"+)&)$B!a!
d%"*",0.'4.**"&0.2.B!a!B4"2)*.'/,%$%0-"&B!\!W*.2+.3%'.*/09.2&B!\!W<*%$0&'*19<20+0&B!a!
N13")$' &J.,+)$)! 5&6I+U/-+7"! ]! e2%20&' +,0-"2+.+.! 7:07I)! +,0-"2+.+.B! \! 7<1$)&'
4)*3.,0&B!\!7")9,0)$'9.J0+.+)$!7:07I)!3,.90**0$)$B!\!B+,.9+1*0&'<)$0*0&B!a!N0$%20)$'
*%/"+.209)$B! a!;)J*"),)$' P,)+09"&9"2&)! (&>+<',+,"! 5+7+7! ,/! 4/-'>WL$B! F:$%&! +<! -N&!
5+0-'/<B!5+7+7!,/!E/7)!lS;!b_2mD`cd`)!

R$! <&7! 7:/<&7! 6+-9&7&7! =! 9NI7'>&7! j:/! @&-6+$! <+7! %&--/$%/-+7! ,/! +9:+7!
%/6I&-+</7B!7/!,/7+--&<<+!/<!+<0+-,'$+-!,/!N13")$'&J.,+")$!()B!+<!j:/!+>&6I+U+$!
<+!+<0+',+!hB2+<1**0&'91+0&%0-"&!()iB!/<!,L>%'<&!h!.9+1*0&'3*%$",.+.!()B!7:07I)!<0&J.209.!
hC&%Wi![=6+$i!=!/<!+7%-L9+<&!@<&-',&!hB&+,.3.*)&'.*%J"9),%0-"&!()i!/$%-/!&%-+7B! <+7!
>:+</7!>+-+>%/-'3+$!<+!+7&>'+>'8$!!.9+1*%'<0&J.209."VN13""+)$'&J.,+00!hH'9:-+!ci)!

5&6&!/F/6I<&!I-/7/$%+6&7"!

l$! +<0+-,'$+-! ,/! !.9+1*%' <0&J.209."VN13""+)$' &J.,+0! hB3,%J1,%' J"9+02.+0V
N13"0%2'&J.,+0B!N13"%VO+0J"+.*0.B!N13"%VO+0J"+".i)!

HQKlC#!c)!#(.#C*Q[#C!R[!(#!;#CKR[!QwxlQRC*#!*R(!CTJ!5#.CQR(!hCRxlR[#i)!

!
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#<%'%:,"!h\!u!\_i"!bc!6)!O-/+"!\_!6])!5&0/-%:-+"!^_q)![g6/-&!,/!/7I/>'/7!
I&-!'$P/$%+-'&"!\_)!5+-+>%/-N7%'>+7!,/!+7&>'+>'8$!=!:$',+,/7!7:I/-'&-/7"!b!N13")$'
&J.,+)$B! \! !.9+1*0&' 3*%$",.+.B! \! ;,.9<1J%-0)$' ,"+)&)$B! \! W*.2+.3%' .*/09.2&B! a!
B&+,.3.*)&'.*%J"9),%0-"&)!5&6I+U/-+7"!\!B2+<1**0&'91+0&%0-"&B!\!M*%/)*.,0.'.*1J)$B!]!
B,+"$0&0.'<",/.V.*/.B!\!e2%20&'+,0-"2+.+.!7:07I)!.23)&+0P%*0.B!a!I%,0&'$%2&J"*0"2&0&B!
\! 7<1$)&' 4)*3.,0&)! (&>+<',+,"! 2/--+$'<<+! ,/<! 5&$,/! @-/$%/! +<! .+--'&! ,/! 5'<+$>&B!
C/j:/$+)!lS;!b_2mD!`fdd)!

R$! <&7! 7:/<&7! >&6I+>%+,&7B! +! <+! 7&60-+! ,/<! >&7>&F+-B! 7/! I-/7/$%+! :$+!
>&6:$',+,! 9-+6'$&',/! P'P+3B! ,/! I/j:/U+! %+<<+B! ,&6'$+,+! I&-! /<! >/-P/-&!
h;,.9<1J%-0)$' ,"+)&)$! h4/-7)i! 4)! ./+:P)i! I/-%/$/>'/$%/! +! <+! +7&>'+>'8$! 7")9,0%'
J&")-%9<.$."J1+%&V;,.9<0J%-0"+)$',"+)&0)!

5&6&!/F/6I<&!I-/7/$%+6&7"!

l$! >/-P/-+<! ,/! 7")9,0%' J&")-%9<.$."J1+%&V;,.9<0J%-0"+)$' ,"+)&0! h7<",%V
;,.9<1J%-0%2',.$%&0B!N13"%VO+0J"+.*0.B!N13"%VO+0J"+".i)!

#<%'%:,!h\!u!\_i"!`]_!6)!O-/+"!\_!6])!5&0/-%:-+"!c_q)![g6/-&!,/!/7I/>'/7!
I&-! '$P/$%+-'&"! \])! 5+-+>%/-N7%'>+7! ,/! +7&>'+>'8$! =! :$',+,/7! 7:I/-'&-/7"! b!
;,.9<1J%-0)$' ,"+)&)$B! ]! 7")9,0)$' J&")-%9<.$."J1+0&B! \! W<*%$0&' *19<20+0&B! \!
O9%,U%2",.' .23)&+0P%*0.B! \! d%"*",0.' 4.**"&0.2.B! \! W*.2+.3%' .*/09.2&B! a! O"-)$'
&"-0P%,$")! 5&6I+U/-+7"! \! 7")9,0)$' 9.J0+.+)$B! \! S"*0.2+<"$)$' &1,0.9)$B! \!
B+,.9+1*0&'<)$0*0&B!\!N0+<%-%,.'P,)+09%&.B!a!R9<02%J&',0+,%)!

2&0-/! <&7! +@<&-+6'/$%&7! ,/! 6+-9+7! =/7N@/-+7! %-'L7'>+7! =! 6'&>/$+7B! 7/!
,/7+--&<<+! :$! %&6'<<+-! +><+-+,&! ,&6'$+,&! I&-! e2%20&' +,0-"2+.+.! ()B! M1J&%J<0*.'
&+,)+<0)$! ()B! S"*0.2+<"$)$' &1,0.9)$! hD+>j)i! *:6?5&:-7B! j:/! ,/@'$/$! :$+!
>&6:$',+,! /6I&0-/>',+! ,/! <+! +7&>'+>'8$!N02%'-0PP","2+0&VN"J0-0"+)$'&)/)*.+0)! R$!
/7%+!>&6:$',+,! @+<%+$! %+Z&$/7! %+$!>+-+>%/-N7%'>&7!>&6&"!N"J0-0)$'&)/)*.+)$!()!=!
S"*0.2+<"$)$'&().$.+)$! h()i! *:6?5&:-7B! +0:$,+$%/7! /$! /7%&7!6'76&7!6/,'&7!
,/<!7/>%&-!;+$>W/9&!hH'9:-+!\_i)!
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5&6&!/F/6I<&!I-/7/$%+6&7"!

l$! '$P/$%+-'&! ,/! /7%+! >&6:$',+,"! N02%' -0PP","2+0&VN"J0-0"+)$' &)/)*.+'!
hN"J0-0%2'&)/)*.+0B!M1J&%J<0*"+.*0.B!C%&$.,02"+".'%PP0902.*0&i)!

#<%'%:,! h\! u\_i"! bc!6)!O-/+"! ]__!6])! 5&0/-%:-+"! f_q)![g6/-&!,/! /7I/>'/!
I&-! '$P/$%+-'&"! \e)! 5+-+>%/-N7%'>+7! ,/! +7&>'+>'8$! =! :$',+,/7! 7:I/-'&-/7"! ]!
M1J&%J<0*.' &+,)+<0)$B! ]! e2%20&' +,0-"2+.+.! 7:07I)! .23)&+0P%*0.B! ]! S"*0.2+<"$)$'
&1,0.9)$B!]!B2+<1**0&'91+0&%0-"&B!\!7<1$)&'U130&B!\!B&+,.3.*)&'029.2)&!7:07I)!029.2)&B!
]! C%&$.,02)&' %PP0902.*0&B! \! M*%/)*.,0.' .*1J)$B! a! !%,1920)$' J"2+.J<1**)$B! \!
7")9,0)$' 9.J0+.+)$! 7:07I)! >.J0+.+)$B! a! B+,.9+1*0&' <)$0*0&)! 5&6I+U/-+7"! ]! O+0J.'
+"2.90&&0$.B!]!N13")$'&J.,+)$B!\!W*.2+.3%'.*/09.2&B!a!W02)&'<.*"J"2&0&B!a!W0&+.90.'
*"2+0&9)&B!a!X)20J",)&'J<%"209".)!(&>+<',+,"!#@<&-+6'/$%&!=/7&7!%-'L7'>&7B!2/--+$'<<+!
,/<!5&$,/B!C/j:/$+!hE+</$>'+i)!lS;"!b_2mD`fdd)!

R$! <+7!I-&Z'6',+,/7!,/! <+!5+7+!,/!4/-'>WL$! h5+7+7!,/!E/7iB! 7&0-/!6+-9+7!
=/7N@/-+7!7&6/%',+7!+!:$+!'$%/$7+!'$@<:/$>'+!$'%-8@'<+B!7/!I-/7/$%+!:$+!>&6:$',+,!
>+6/@N%'>+! I-/7',',+! I&-! O.*&%*.' 4",$09)*.-.! ()! +! <+! j:/! +>&6I+U+$! B,+"$0&0.'
<",/.V.*/.! #77&B! ;.**%+.' <0,&)+.! ./$%W+6B! O.2+%*02.' 9<.$."91J.,0&&)&! ()! 7:07I)!
&().,,%&.! h*5)i! [=6+$)! R7%/! 6+%&--+<! >&--/7I&$,/! +! <+! +7&>'+>'8$! O.*&%*%'
4",$09)*.+."VB,+"$0&0"+)$'<.,/.V.*/.")!

R$!<&7!0+--+$>&7!+!6/,'+!<+,/-+B!>&$!@:/-%/!I/$,'/$%/!,/!<+!6+-9/$!,/-/>W+!
,/<! -N&! 5+0-'/<B! /$! 3&$+7! I-&%/9',+7! =! :60-&7+7B! 7&0-/! 7:/<&7! I-&@:$,&7B! 7/!
,/7+--&<<+! :$! >W+-$/>+<?6+,-&U+<! ,/$7&B! ,&$,/! <+! >&7>&F+! /7! I:-+6/$%/!

HQKlC#!\_)!Kr42J4MQ(#!2SClSMQl;!()!2J.CR!rR2J2!SCQO2Q5J2!R[!R(!5#;Q[J!#!5#2#!
*R!4RCQ5MO[!h5#2#2!*R!ER2i)!
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%/7%'6&$'+<!=!/<!/7I'$&!$/9-&!W+!,/7+I+-/>',&)!R7%+!@&-6+>'8$!+-0:7%'P+!,/!,&7!+!
%-/7!6/%-&7!,/!+<%:-+B!7/!P/!/$-'j:/>',+!I&-!I<+$%+7!6L7!6/7&@N%'>+7B!j:/!%'/$/$!7:!
8I%'6&! /$! <&7! j:/F'9+-/7! 7:I-+6/,'%/--L$/&7B! >&6&! 7:>/,/! >&$! /<! ,:-'<<&!
h80/),2)$'+02)&! ()iB! >&-$'>+0-+! hW0&+.90.' +","/02+<)&! ()iB! </$%'7j:'<<+! &! <+0'1-$+9&!
hW<0**1,".' .23)&+0P%*0.! ()i! =! <+! 6+,-/7/<P+! hN%209",.' "+,)&9.! K)! 2+$%'iB! F:$%&! +!
I<+$%+7!,/!6/$&-!I&-%/! =! 9-+$! >&0/-%:-+! >&6&!/<! 0&F! h;)Q)&'&"$J",40,"2&! ()iB! <+!
W'/-0+! 9+-0+$>/-+! he2%20&' P,)+09%&.! ()i! =! <+! 0-:9:/-+! hR,09.' $)*+0P*%,.! ()i)!
R$%/$,/6&7!j:/! /7%+! @&-6+>'8$!P/9/%+<!6+->+! /<! %-L$7'%&! /$%-/! <+! 7/-'/!C<.$2%'
*190%0-0&VH)",9"+)$' 9%990P",."! 2'96/%:6! =! <+! ,/! <&7! j:/F'9+-/7! 6/7&?
7:I-+6/,'%/--L$/&7! >+7%/<<+$&?6+$>W/9&! ,/! <&7! j:/F'9&7! '01-'>&7!I"J<.*.2+<",%'
,)/,."VH)",9"+%'P.302."! 2'96/%:6!/$!7:! @+>'+>'8$! %/-68@'<+!,/!H)",9)&'9%990P",.)!
R<!>+-L>%/-!6/7&@N%'>&!,/!/7%+!@&-6+>'8$!7/!,/0/!>&6&!7/U+<+!;&<'$+!5+$%&7!f'.*)!
h]__^iB! +! <+7! +0:$,+$%/7! =! I/-%'$+>/7! $'/0<+7! ,/! I-'6+P/-+B! &%&U&! /! '$P'/-$&!
hH'9:-+!\\i)!

!

5&6&!/F/6I<&!I-/7/$%+6&7"!

;+,-&U+<?5W+-$/>+<! ,/! C<.$2%' *190%0-0&VH)",9"+)$' 9%990P",."! hC<.$2%'
*190%0-0&VH)",90%2'9%990P",."B!H)",9"+.*0.'0*090&B!H)",9"+".'0*090&i)!

#<%'%:,!h\!u!\_i"!d`!6)!O-/+"!d__!6])!5&0/-%:-+"!\__q)![g6/-&!,/!/7I/>'/!
I&-!'$P/$%+-'&"!\e)!5+-+>%/-N7%'>+7!,/!+7&>'+>'8$!=!:$',+,/7!7:I/-'&-/7"!a!H)",9)&'

HQKlC#! \\)! 5J;l[Q*#*! *R! CM#;[J! (r5QJQ*Q2?xlRC5RSl;! 5J55QHRC#RB! E#CQ#[SR! *R!
.lml2!2R;4RCEQCR[2!()!l;.CT#!*R!(#!*RCCl.Q#*#!h5#2#2!Q.O~Rwi)!
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!
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9%990P",.B!b!W0&+.90.'*"2+0&9)&B!\!80/),2)$'+02)&B!\!W0&+.90.'+","/02+<)&B!\! X)20J",)&'
%Q19"-,)&B!\!!.J<2"'320-0)$B!\!W<0**1,".'.23)&+0P%*0.B!]!B,/)+)&')2"-%B!\!N%209",.'
0$J*"Q.B!b!;)Q)&'&"$J",40,"2&)!5&6I+U/-+7"!\!W02)&'<.*"J"2&0&B!]!R,09.'$)*+0P*%,.B!
\!C%&$.,02)&'%PP0902.*0&B!\!M*%/)*.,0.'.*1J)$B!\!!%,1920)$'J"2+.J<1**)$B!\!e2%20&'
P,)+09%&.B!\!I%,%20**.'$020$.! 7:07I)! *%+%0-"&)!(&>+<',+,"!l60-N+!,/! <+!*/--:0'+,+B!
#--&=&!,/!<&7!#9:,'<<&7B!5+7+7!Q0L$/3B!lS;!b_2mD!`bdd)!

BH(E*N*=>4?@<(*!>QCM?N:@Q?A>(

\)?! 2RCQR! R*#HJMQKC|HQ(#! #[SC|HQ(#! [J! Cl4T5J(#B! ;R2J;R*QSRCCO[R#B!
Q.RCJ?(RE#[SQ[#!2R5#B!.#2|HQ(#!*R(!J(;J!5J;Ñ[!hgNLgO'L_DeCi)'SR!RCe'
SRN_I_OVgNLR7e'L_DeC_O'2QK;RSl;'

R$! /<! 0&-,/! /Z%/-'&-! ,/! <+7! %/--+3+7! j:/! >'->:$,+$! /<! -N&! 5+0-'/<B! /$%-/! <+!
I&0<+>'8$! ,/! E'<<+%&=+! =! /<! %1-6'$&! 6:$'>'I+<! ,/! .+<7+! ,/! E/7B! 7/! &07/-P+$!
&<6/,+7)!R7%+7!@&-6+>'&$/7!P/9/%+</7!7:@-/$!'$:$,+>'&$/7!6:=!,/!%+-,/!/$!%+-,/n!
7/! /$>:/$%-+$! 6:=! +$%-&I'3+,+7B! /! '$><:7&! W+$! 7',&! 7:7%'%:',+7! /$! <+! 3&$+! ,/!
/7%:,'&! I&-! W'</-+7! ,/! +<6/>/7! &! <+%&$/-&7! hI"*+0&' .)&+,.*0&! ()i! hH'9:-+! \]i)! (&7!
<+%&$/-&7! +>%:+</7B! ,/! 9-:/7&! %-&$>&! =! >&-%+! %+<<+B! 7&$! <&7! %/7%'9&7! ,/! :$! +$%'9:&!
>:<%'P&! ,/,'>+,&! +! <+! I-/I+-+>'8$! ,/! +I/-&7! ,/! <+0-+$3+! I+-+! <+! -/>&9',+! ,/! <+7!
6'/7/7!+7N!>&6&!>&-%+P'/$%&7!,/!W:/-%&7!=!7/%&7!,/!6/,'+$/-N+!/$%-/!I+->/<+7)!(+!
6+,/-+! ,/<! <+%&$/-&! <'9/-+! =! -/7'7%/$%/B! 9/$/-8! :$+! '$,:7%-'+! ,/,'>+,+! +! <+!
@+0-'>+>'8$! ,/! W&->+7B! 0'/<,&7! =! 0'/<,+7! /$! <+! P/>'$+! E+</$>'+B! ,/7,/! <+7! j:/! 7/!
P/$,N+$!+!%&,+!R7I+U+!hH'9:-+!\bi)!

(+!/%+I+!6+,:-+!<+!@&-6+!:$!/7%-+%&!+-08-/&!,/!&<6&7!hg*$)&'$02%,!;'<<)i!=!
/$! <&7! ><+-&7! 7/! ,/7+--&<<+! :$! /7I'$+-! ,/! 3+-3+7! =! -&7+7! >&--/7I&$,'/$%/7! +! <+!
+7&>'+>'8$! C%&"+)$' $09,.2+<%V.3,"&+0&)! R7%+7! @&-6+>'&$/7! /7I'$&7+7! I&-! -&3+! &!
@:/9&B! ,+$! I+7&! +! F:$>+</7! ,/! F:$>&! >W:--/-&! hO90,J)&'<%*%&9<%"2)&! ()i! ,/@'$',&7!
I&-!<+!+7&>'+>'8$!S%*%&9<%"2"+)$'4)*3.,0&)!R<!I+7%&-/&!,/!<+!I-+,/-+!F:$>+<!>:+$,&!
/7! >&$%'$:+,&B! I/-6'%/! /<! /7%+0</>'6'/$%&! ,/! :$+! >&6:$',+,! 6/9+@8-0'>+!
,&6'$+,+! I&-! /<! 7+g>&!6/$&-! hO.$/)9)&' "/)*)&! ()i! =! ,/@'$',+! I&-! <+! +7&>'+>'8$!
C)/0%'+029+%,)$VO.$/)9"+)$'"/)*0)!4&-!/<!>&$%-+-'&B!7'!<+!$'%-'@'>+>'8$!,/<!6/,'&!/7!
6/$&7!'$%/$7+B!9/$/-+<6/$%/!I&-!I+7%&-/&B!7/!@&-6+!:$!%-/0&<+-!I/-%/$/>'/$%/!+!<+!
+7&>'+>'8$!7,0P%*0%VP,.30P",0VI12%-%2+"+)$'-.9+1*0)!



 

VEGETACIÓN 

 

 
105 

!

HQKlC#!\])!CR2SJ2!*R!(#!J(;R*#!*R!MR*RCJ!MR(Q5Q2?l(;RSl;!;Q[JCQ2B!R[!(#!ERK#!*R!5Q(#[5J)!

HQKlC#!\b)!EQRDJ!RDR;4(#C!*R!(#SJ[RCJ!h5R(SQ2!#l2SC#(Q2!()i!R[!(#!ERK#!*R!5Q(#[5J)!

!
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!
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R$! <&7! 6L-9/$/7! ,/! <+7! %/--+3+7! >:+%/-$+-'+7! ,/<! -N&! 5+0-'/<B! 7&0-/!
0+-0/>W&7! ,/! >:<%'P&7! ,/! W:/-%+B! >&$! /7>+7+! W:6/,+,! /,L@'>+B! 7/! ,/7+--&<<+$!
%&0+-+</7!,/!9-+$! %+<<+!=! /</P+,&!9-+,&!,/! >&0/-%:-+B!,/@'$',&7!I&-! <+! +7&>'+>'8$!
e2%J%,-"+)$'9.&+"**.20B! >:=&! %+Z8$!6L7! -/I-/7/$%+%'P&! =! >+7'!6&$&/7I/>N@'>&! /7!
e2%J%,-)$'9%,1$/%&)$!A'<<y)!hH'9:-+!\`i)!

!

5&6&!/F/6I<&!I-/7/$%+6&7"!

S&0+-+<! ,/! e2%J%,-"+)$' 9.&+"**.20! he2%J%,-0%2' 9.&+"**.20B! I.,+<.$"+.*0.'
*.2.+0B!e2%J%,-"2".'.9.2+<00B!B,+"$0&0"+".'4)*3.,0&i)!

#<%'%:,"!h\!u!\_i"!`_!6)!O-/+"!]__!6])!5&0/-%:-+"!c_q)![g6/-&!,/!/7I/>'/7!
I&-! '$P/$%+-'&"! d)! 5+-+>%/-N7%'>+7! ,/! +7&>'+>'8$! =! :$',+,/7! 7:I/-'&-/7"! d!
e2%J%,-)$' 9%,1$/%&)$B! \! 8",/.&9)$' &02).+)$B! \! O0*1/)$' $.,0.2)$B! \!
I.,+<.$)&'*.2.+)&B!\!I"2+.),".'9.*90+,.J.)!(&>+<',+,"!E/9+7!,/<!-N&!5+0-'/<B!@-/$%/!
+!<+7!5+7+7!,/!<+!.+<7'<<+B!C/j:/$+!hE+</$>'+i)lS;!b_2mD`ddf)!

!

HQKlC#!\`)!SJ.#C#(!*R!J[J4JC*l;!5JCr;.J2l;!AQ(v)!R[!(#!ERK#!*R!5Q(#[5J)!

!
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])?! 2RCQR! CQ4T5J(#! ;R*QSRCCO[RJ! Q.RCJ(RE#[SQ[#! 2R5J?2l.MÑ;R*#B!
.#2|HQ(#!*R! (#! 2#CK#!CJD#! hOBN_h'WgCWgCRB! E#C)!NBL;RC7_BDBi)'OBN_IR7e'
DRe7C_ISBR'2QK;RSl;'

5&--/7I&$,/! +! <+! 0+$,+! ,/! P/9/%+>'8$! 6L7! I-8Z'6+! +<! >+:>/! ,/<! -N&)! 2/!
-/>&$&>/! 7'$! ,'@'>:<%+,! +! <&! <+-9&! ,/<! 5+0-'/<! /$! %&,&! /<! %1-6'$&! ,/! E'<<+%&=+)! (+!
/%+I+!6+,:-+!/7!:$+!7+:>/,+!+-0:7%'P+B!j:/!+<>+$3+!>&6&!7/U+<+!;&<'$+!5+$%&7!f'
.*)! h]__^iB! :$+! +<%:-+! ,/! :$&7! %-/7! 6/%-&7B! >+-+>%/-'3+,+! I&-! <+! 7+-9+! >&<&-+,+!
hO.*0Q' J),J),".! ()iB! +! <+! j:/! +>&6I+U+$! &%-+7! /7I/>'/7! ,/! 7+:>/7! %+60'1$!
+-0:7%'P&7! >&6&! <+! 7+-9+! $/9-+! hO.*0Q' +,0.2-,.! ()i! =! /<! 7+:>/! >/$'>'/$%&! hO.*0Q'
.+,%902",".! .-&%)i)! R7%+7! 7+:>/,+7! >&--/7I&$,/$! +! <+! +7&>'+>'8$! O.*09"+)$'
2"%+,09<.")! R$! &>+7'&$/7! /7%+! @&-6+>'8$! 7/! /$-'j:/>/! /$! 7+:>/7! +-08-/&7! >&6&!
hO.*0Q'P,.30*0&! ()i! =! hO.*0Q'.*/.! ()i)!(+! >&6:$',+,!/7%L!6:=!0'/$! -/I-/7/$%+,+!+! <+!
+<%:-+!,/!<+!I/,+$N+!,/!5'<+$>&!hH'9:-+!\di)!

!

(+!+>>'8$!+$%-8I'>+!7/!,/F+!7/$%'-!7&0-/!/7%+7!@&-6+>'&$/7!P/9/%+</7B!>&$!/<!
/7%+0</>'6'/$%&! ,/! <&7! >+U+P/-+</7! ,/! B,)2-020' -%2.90&VI%24%*4)*"+)$' &"J0)$B!
I&7'0</6/$%/!I&%/$>'+,&7!I&-!,/<!W&60-/!>&6&!6+%/-'+<!,/!>&$7%-:>>'8$)!

5&6&!/F/6I<&!I-/7/$%+6&7"!

l$! 5+U+P/-+<! ,/! B,)2-020' -%2.90&VI%24%*4)*"+)$' &"J0)$! hI%24%*4)*0%2'
&"J0)$B!I%24%*4)*"+.*0.'&"J0)$B!M.*0%Vg,+09"+".i)!

HQKlC#!\d)!2#l5R*#!#C.l2SQE#!*R!2#(Q5RSl;![RJSCQ5M#R!R[!R(!CTJ!5#.CQR()!

!
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!
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#<%'%:,!h\!u!\_i"!`\!6)!O-/+"!]_!6])!5&0/-%:-+"!\__q)![g6/-&!,/!/7I/>'/7!
I&-! '$P/$%+-'&"! ^)! 5+-+>%/-N7%'>+! ,/! +7&>'+>'8$! =! :$',+,/7! 7:I/-'&-/7"! d! B,)2-%'
-%2.QB!\!I.*1&+"30.'&"J0)$B!]!;,1%20.'-0%09.B!\!I12.29<)$'.9)+)$)!5&6I+U/-+7"!aB!
a! B,9+0)$' $02%,B! \! C)/)&' 9."&0)&B! \! C)/)&' )*$0P%*0)&B! a! 7.$.,0Q' 9.2.,0"2&0&)!
(&>+<',+,"!;L-9/$/7!,/<!-N&!5+0-'/<B!E/9+7!,/!5'<+$>&B!E'<<+%&=+)!lS;!b_2mD!`fdd)!

R$! <&7! -/>&,&7! ,/<! -N&! >&$! +9:+7! %-+$j:'<+7B! 7/! /7%+0</>/! :$+! >&6:$',+,!
9-+6'$&',/! ,/! 9-+$! %+<<+! @&-6+,+! I&-! >+--'3&7! =! /7I+,+U+7B! j:/! ,/@'$/$! <+!
+7&>'+>'8$!71J<%VO9<%"2%J*"9+"+)$'3*.)90)!R$!/<!0&-,/!,/<!>+:>/!>&$!+9:+7!6/$&7!
%-+$j:'<+7! =! -'>+7! /$! >+-0&$+%&7B! 7/! '$7%+<+! <+! +7&>'+>'8$! I*.-0"+)$' $.,0&90B!
+6I<'+6/$%/! -/I-/7/$%+,+! /$! <+! I-&P'$>'+! >&-&<89'>+! E+</$>'+$&?5+%+<+$&?
4-&P/$3+<!hH'9:-+!\fi)!

R$! <+7! &-'<<+7! ,/<! >:-7&! ,/! +9:+! >&$! W:6/,+,! I/-6+$/$%/! I/-&! 7'$!
/$>W+->+6'/$%&! >&$%'$:+,&B! >-/>/! &%-+! >&6:$',+,! 9-+6'$&',/! +:$j:/! 6:=!
/6I&0-/>',+! /$! /</6/$%&7! >+-+>%/-N7%'>&7B! 7'6'<+-! +! <+! P/9/%+>'8$! j:/! 0&-,/+! <+!
+>/j:'+!,/<!S&-'<!/$!/<!.+<$/+-'&!,/!#<'>g$!,/!<+7!S&--/7!hK-+$+,+iB!7/!%-+%+!,/!<+!
+7&>'+>'8$! R()0&"+%' ,.$%&0&&0$0VR,0.2+<"+<)$' ,.4"2.")! (+7! ,&7! >&6:$',+,/7!
g<%'6+6/$%/!6/$>'&$+,+7! 7/! /$>:/$%-+$!6:=!+<%/-+,+7! +! <&! <+-9&!,/<!CN&! =! 7&<&!
7&$!-/>&$&>'0</7!I&-! <+!I-/7/$>'+!,/!+<9:$+!,/! <+7!/7I/>'/7!>+-+>%/-N7%'>+7B!/$!:$!
>+7&! /7! /<! F:$>&! /7I'9+,&! &! 6+7'/9+! I*.-0)$'$.,0&9)&! h()i! 4&W<! =! /$! /<! &%-&! <+!
>+U&%+!-/+<!hR,0.2+<)&',.4"2."!()i!4)!./+:P)!

!

b)?! 2RCQR! CQ4T5J(#! ;R*QSRCCO[RJ! Q.RCJ(RE#[SQ[#! 2R5#B! .#2|HQ(#! *R!
O(#;J!hWeWgNgO'BN;Bi)'Cg;_e'7_DI7eCgLVWeWgNR7e'BN;BR'2QK;RSl;'

HQKlC#!\f)!2#l5R*#!#C.l2SQE#!*R!2#(Q5RSl;![RJSCQ5M#R!R[!R(!CTJ!5#.CQR()!
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R<! 0&7j:/! -'I+-'&! +7/$%+,&! 7&0-/! <&7! 7:/<&7! ,/! P/9+! -'>&7! /$! 0+7/7B!
7&6/%',&7! +! '$:$,+>'&$/7! I/-'8,'>+7B! >&--/7I&$,/! +! :$+! +-0&</,+! ,/! 9-+$! %+<<+!
,&6'$+,+7! I&-! L<+6&7! hW%J)*)&' .*/.! ()i! =! >W&I&7! hW%J)*)&' 203,.! ()iB! +! <&7! j:/!
+>&6I+U+$! /<! @-/7$&! >&6g$! hE,.Q02)&' .23)&+0P%*0.! E+W<)iB! /<! 7+:>/! 0<+$>&! hO.*0Q'
.*/.! ()iB! =! +<9:$&7! %+-L'7! h7.$.,0Q' 3.**09.! ()! =! 7.$.,0Q' 9.2.,0"2&0&! A'<<,)iB! /7%+!
@&-6+>'8$! >&--/7I&$,/! +! <+! +7&>'+>'8$!C)/0%' +029+%,)$VW%J)*"+)$'.*/."! hH'9:-+!
\ei)!

5&6&!/F/6I<&!I-/7/$%+6&7"!

l$+! #<+6/,+! ,/! C)/0%' +029+%,)$VW%J)*"+)$' .*/."! hW%J)*0%2' .*/."B!

W%J)*"+.*0.'.*/."B!O.*090'J),J),"."VW%J)*"+".'203,."i)!

#<%'%:,!h\!u!\_i"!`_!6)!O-/+"!]__!6])!5&0/-%:-+"!\__q)![g6/-&!,/!/7I/>'/7!
I&-!'$P/$%+-'&"!\e)!5+-+>%/-N7%'>+7!,/!+7&>'+>'8$!=!:$',+,/7!7:I/-'&-/7"!b!W%J)*)&'
.*/.B!]!W%J)*)&'203,.B!\!W%J)*)&'9.2.-"2&0&B!\!E,.Q02)&'.23)&+0P%*0.B!\!O.*0Q'P,.30*0&B!
\!O.*0Q'J),J),".B!]!C)/0.'+029+%,)$B!\!S"-",.'<"*0Q)!5&6I+U/-+7"!\!I*"$.+0&'40+.*/.B!
\!I12.29<)$'.9)+)$B!a!I.*1&+"30.'&"J0)$B!\!B,)2-%'-%2.QB!]!7.$.,0Q'9.2.,0"2&0&B!
\! O.J%2.,0.' %PP0902.*0&B! ]!C)/)&' 9."&0)&B! a!;,1%20.'-0%09.B! a!B0*.2+<)&'3*.2-)*%&.)!
(&>+<',+,"!CN&!5+0-'/<B!4/,+$N+!,/!5'<+$>&B!E'<<+%&=+)!lS;!b_2mD!`fdd)!

R<!,&7/<!+-0:7%'P&!<&!@&-6+$!:$+!&-<+!/7I'$&7+!/!'6I/$/%-+0</B!@&-6+,+!I&-!
3+-3+7!hC)/)&')*$0P%*0)&!2>W&%%)B!C)/)&'9."&0)&!()i!=!-&7+7!hC%&.'.3,"&+0&!2+P'B!C%&.'
$09,.2+<.!.&--/-!/Z!2&Y/-0=iB!+!<+7!j:/!+>&6I+U+$!<+!W'/-0+!,/!<&7!I&-,'&7/-&7!&!
></6L%',/!hI*"$.+0&'40+.*/.!()i!=!<+7!6+,-/7/<P+7!hN%209",.'J",09*1$"2)$!()!7:07I)!
<0&J.209.! h.&'77)! Ç! C/:%)i! [=6+$i)! R7%+! >&6:$',+,! >&--/7I&$,/! +! <+! +7&>'+>'8$!

HQKlC#!\e)!#(#;R*#!*R!Cl.QJ!SQ[5SJCl;?4J4l(RSl;!#(.#R!*R(!CTJ!5#.CQR()!

!
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C%&"+)$' $09,.2+<%%V.3,"&+0&)! 5:+$,&! /<! />&7'7%/6+! -'I+-'&! /7! +<%/-+,&! I&-! <&7!
>:<%'P&7! W&-%N>&<+7B! 7/! /7%+0</>/$! <+7! >&6:$',+,/7! $'%-8@'<+7! =+! >&6/$%+,+7! +<!
-/@/-'-$&7!+!<+7!7+:>/,+7!=!&<6/,+7)!

4H(E*N*=>4?@<(*!>QC]*:@Q?A>(

\)?! 2RCQR! R*#HJmRC|HQ(#! 5#2SR((#[J?;#R2SC#wKJ?;#[5MRK#! r! .ÖSQ5#!
[JCJCQR[S#(! 2J.CR! 5#(Qw#2! *lC#2! *R! (#! 2#.Q[#! ;JC#! hXgD_WRCe'
WSeRD_IRBi!CSBLDe'NiI_e_!_OVXgD_WRCR7e'WSeRD_IRBR!2QK;RSl;)!

2/-'/! ,/! P/9/%+>'8$! 6:=! <&>+<'3+,+! /$! /<! %/--'%&-'&B! %/$'/$,&! 7:! 6/F&-!
-/I-/7/$%+>'8$!/$!/<!5/--&!,/!<+!;:/<+!F:$%&!+!<+!4/,+$N+!,/!5'<+$>&)!2/!I-/7/$%+!
7&0-/!+@<&-+6'/$%&7! -&>&7&7! %-'L7'>&7!=!6'&>/$&7B! +!P/>/7!P/-%'>+</7B!,/! >+<'3+7!=!
,&<&6N+7! 9-'7/7)! 2/! %-+%+! ,/! :$+! P/9/%+>'8$! >&$! /7>+7&! 9-+,&! ,/! >&0/-%:-+B! j:/!
>&<&$'3+! <&7! @+-+<<&$/7B! ,&$,/! <+! >&6:$',+,! j:/,+! >+-+>%/-'3+,+! I&-! <+! 7+0'$+!
$/9-+<! hX)20J",)&' J<%"209".! ()! 7:07I)! J<%"209".iB! =! +<! /7I'$&! $/9-&! hC<.$2)&'
*190%0-"&!()iB!+!<+!j:/!+>&6I+U+$!/<!</$%'7>&!hW0&+.90.'*"2+0&9)&!()i!=!/<!I'$&!>+--+7>&!
hW02)&' <.*"J"2&0&! ;'<<)iB! /$! /7%&7! 6/,'&7! >&$7%'%:=/! <+! P/9/%+>'8$! I/-6+$/$%/)!
5&6&!7/U+<+!;&<'$+!5+$%&7!f'.*)!h]__^iB! <+!I-/7/$>'+!,/<! </$%'7>&!>&6&!/</6/$%&!

%/-68@'<&B!6+->+!<+!'$@<:/$>'+!,/<!7/>%&-!7/%+0/$7/!hH'9:-+!\^i)!

5&6&!/F/6I<&!I-/7/$%+6&7"!

l$!2+0'$+-!,/!C<.$2%'*190%0-0&VX)20J","+)$'J<%"209"."B!hC<.$2%'*190%0-"&B!
H)",90%2'9%990P",."B!H)",9"+.*0.'0*090&B!H)",9"+".'0*090&i)!

HQKlC#! \^)! 5RCCJ! *R! (#! ;lR(#! *J[*R! xlR*#[! CR2SJ2! *R! (#! 5J;l[Q*#*! CM#;[J! (r5QJQ*Q2?
Dl[Q4RCRSl;!4MJR[Q5R#R)!



 

VEGETACIÓN 

 

 
111 

#<%'%:,! h\!u!\_i"!d\!6)!O-/+"!d_!6])!5&0/-%:-+"!f_q)![g6/-&!,/!/7I/>'/7!
I&-!'$P/$%+-'&"!\_)!5+-+>%/-N7%'>+7!,/!+7&>'+>'8$!=!:$',+,/7!7:I/-'&-/7"!b!X)20J",)&'
J<%"209"."! 7:07I)! J<%"209".B! \! C<.$2)&' *190%0-"&B! \! W02)&' <.*"J"2&0&B! \! W0&+.90.'
*"2+0&9)&B! \! X)20J",)&'%Q19"-,)&B! \!H)",9)&'9%990P",.B! a!C<.$2)&'.*.+",2)&B! a!C)+.'
.23)&+0P%*0.)! 5&6I+U/-+7"! a! ;)J*"),)$' P,)+09"&9"2&B! a! M*%/)*.,0.' .*1J)$)!
(&>+<',+,"!#<%&!,/!<+!;:/<+B!4/,+$N+!,/!5'<+$>&B!E'<<+%&=+)!lS;!b_2!mD`fdd)!

!H(4C29A*/C;(*]C;*:?>A*;(

(+7! >&6:$',+,/7! /Z&7/-'+</7! 7&$! ,/@'$',+7! I&-! 2+<+3+-! f' .*)! /$! E+<</B! H)!
h]__`?_di! >&6&!>&6:$',+,/7! +F/$+7! +! <+!,'$L6'>+!P/9/%+<! =! >&6&!>&$7/>:/$>'+!
,/!<&7!WL0'%+%7!j:/!>&<&$'3+$B!7/!,'@:6'$+$!<+7!-/9<+7!j:/!-'9/$!<+!7:>/7'8$!P/9/%+<)!
(&7!/F/6I<&7!6L7!-/I-/7/$%+%'P&7!<&7!/$>&$%-+6&7!/$!<&7!-&j:/,&7!=!%-+P/-%'$&7!
,/!<+!;:/<+!/$!E'<<+%&=+!=!/$!/<!%&=&!,/!<+!5:/P+!,/!(&7!O$9/</7B!C+60<+!,/<!#9:+B!
%1-6'$&!6:$'>'I+<!,/!E'<<+6+</+!hH'9:-+!\ci)!

R$! <+7! 3&$+7! -/3:6+$%/7! =! :60-&7+7! %'/$/! 7:! WL0'%+%! <+! >&6:$',+,! ,/<!
>:<+$%-'<<&!,/!I&3&!hB-0.2+)$'9.J0**)&V4"2",0&iB!,/@'$',&!I&-!<+!+7&>'+>'8$!7,.9<"*0%'
9.",)*"0VB-0.2+"+)$'9.J0**0V4"2",0&B!,&$,/B! F:$%&!+<!/7%-+%&!6:7>'$+<!,/!R)9*.-0)$'
4",+090**.+)$! h.-',)i! .-:>W! Ç! 2>W'6I)! =! W"**0.' P./,%20.2.B! C+,,'B! 7/! I-/7/$%+$!
I<+$%+7! %+$!>+-+>%/-N7%'>+7!>&6&"!O.$%*)&'4.*",.2-0!()!=!7,.9<"*0)$'9.",)*")$!()B!
/%>)!

5&6&!/F/6I<&!I-/7/$%+6&7"!

l$+!H&-6+>'8$!,/!5:<+$%-'<<&"!7,.9<"*0%'9.",)*"0VB-0.2+"+)$'9.J0**0V4"2",0&!
hB-0.2+0%2'9.J0**0'4"2",0&B!B-0.2+"+.*0.'9.J0**0V4"2",0&B!B-0.2+"+".i)!

#<%'%:,!h\!u!\_i"!f_!6)!O-/+"!\_!6]B!5&0/-%:-+"!\__q)![g6/-&!,/!/7I/>'/7!
I&-!'$P/$%+-'&"!e)!5+-+>%/-N7%'>+7!,/!+7&>'+>'8$!=!:$',+,/7!7:I/-'&-/7)!d!B-0.2+)$'
9.J0**)&V4"2",0&)! a! 7,.9<"*0)$' 9.",)*")$B! a! O.$%*)&' 4.*",.2-0)! 5&6I+U/-+7"! \!
O%29<)&' $.,0+0$)&! 7:07I)! .().+0*0&B! a! S1J",09)$' )2-)*.+)$B! a! I0,&0)$'
$%2&J"&&)*.2)$!7:07I)!P",%QB!a!RJ0*%/0)$'J.,40P*%,)$)!(&>+<',+,"!S&<<&!,/<!O$9/<B!
E'<<+6+$/+!h#<0+>/%/i)!lS;!b_2mDf]`b)!

R$!<+7!I+-/,/7!%/--&7+7!=!Wg6/,+7!,/<!%&=&!,/!(&7!O$9/</7!7/!&07/-P+!:$+!
>&6:$',+,! 9-+6'$&',/! ,/! 9-+$! 0'&6+7+B! @&-6+,+! I&-! L%*020.' 9.",)*".! 7:07I)!
.,)2-02.9".!h2>W-+$yi!v)!C'>W%/-B!N1&0$.9<0.'"J<"$",)$!()B!O%29<)&'$.,0+0$)&!()!
7:07I)! .().+0*0&! h4&:--)i! [=6+$B! I0,&0)$' $%2&J"&&)*.2)$! h()i! M'<<)! 7:07I)! P",%Q!
h5&77)i!S+<+P/-+B!O9<%"2)&'203,09.2&!()B!<+7!>:+</7!,/@'$/$!<+!+7&>'+>'8$!N1&0$.9<0%'
"J<"$",0VS%*%&9<%"2"+)$'4)*3.,0&)!



 

(#*RCJ!O(E#CRwB!;)!r!5J(2)!

!

 
112 

!

!

*H( 4C29>:>4?@<( *<=:*( A>;( 4K*<4>;( !*( AC;( :JC;( 4>B:?*A( F( *A(
/d4>:(

4+-/>/! <89'>&! j:/B! %-+7! /<! /7%:,'&! ,/! :$+! 3&$+! &! %/--'%&-'&B! 7/! /7%+0</3>+$!
>&6I+-+>'&$/7!>&$!+j:/<<&7!&%-&7!/7I+>'&7!>&$%'9:&7! <&9-+$,&!+7N!>&$%/Z%:+<'3+-!
<&7! -/7:<%+,&7! &0%/$',&7! =! 6/F&-+$,&! <+! >&6I-/$7'8$! ,/! :$! 7'%:+>'8$! >&$>-/%+!
,+,&! :$! /$%&-$&! >'->:$,+$%/)! */! /7%+! 6+$/-+B! 7/! W+! ,/>',',&! /7%+0</>/-!
>&6I+-+>'8$! >&$! /<! >/->+$&! P+<</! ,/<! -N&! Dg>+-! ,/<! >:+<! /7! %-'0:%+-'&! /<! 5+0-'/<B!
+60&7! P+<</7! %-+$7>:--/$! ,/! @&-6+! I+-+</<+! =! $&! 6:=! ,'7%+$%/7! I+-+! <:/9&!
>&$P/-9/-)!R<!>&$%/Z%&!j:/!$&7!'$%/-/7+!/7!+j:/<!%-+6&!,/<!Dg>+-!>/->+$&!+<!5+0-'/<!
=!j:/!7/!>&--/7I&$,/!I&-!I-&Z'6',+,!>&$!/<!%/--'%&-'&!&0F/%&!,/!/7%:,'&)!

R<! P+<</! ,/<! Dg>+-! I-/7/$%+! /$! 9/$/-+<! :$+! P/9/%+>'8$!6/F&-! /7%-:>%:-+,+!
j:/! /$! /<! 5+0-'/<B! >&$!6+=&-! -'j:/3+! @<&-N7%'>+)! R$! >:+$%&! +! 7:! P/9/%+>'8$! %+$%&!
-'0/-/U+!>&6&!6&$%+-+3B!7/!I-/7/$%+$!+!6/$:,&! <+7!>+0/3+7!,/!7/-'/!/$!-/<+%'P&!
0:/$!/7%+,&)!#7N!I&-!/F/6I<&B!/$!<+7!<+,/-+7!-'0/-/U+7!,/!E'<<+!,/!E/7!/$!/<!/$%&-$&!
,/<!R60+<7/!,/<!;&<'$+-B!7/!I-/7/$%+!/<!>+--+7>+<?j:/F'9+-!><'6L%'>&!,/!I/$/%-+>'8$!
7/%+0/$7/! ,/<! E,.Q02%' %,20VH)",9"+%' P.302"."! 2'96/%:6! >&$! /<! @-/7$&! @<&-',&!
hE,.Q02)&' %,2)&! ()i! >&6&! I-&%+9&$'7%+! =! <+! I-/7/$>'+! I:$%:+<! ,/! +->/! hB9",'
3,.2.-"2&"!.&'77)i)!M/6&7!&07/-P+,&!j:/!/7%+!+7&>'+>'8$!/$!<&7!g<%'6&7!+U&7!/7%L!
+6I<'+$,&! 7:! +-/+<! =! 6/F&-+! >&$%'$:+6/$%/! /$! 7:! -'j:/3+! ,/! /7I/>'/7!

HQKlC#! \^)! 5RCCJ! *R! (#! ;lR(#! *J[*R! xlR*#[! CR2SJ2! *R! (#! 5J;l[Q*#*! CM#;[J! (r5QJQ*Q2?
Dl[Q4RCRSl;!4MJR[Q5R#R)!
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>+-+>%/-N7%'>+7n!I-&0+0</6/$%/!<+!,/7'9$+>'8$!,/<!/7I+>'&!j:/!&>:I+!>&6&!(Q5!=!/<!
>/7/!,/!+>%'P',+,!I/>:+-'+!=!,/!<+!/ZI<&%+>'8$!@&-/7%+<!%/$9+$!6:>W&!j:/!P/-!>&$!
/7%+!6/F&-+)!

R$!<+!-/@/-',+!<&>+<',+,B!I/-&!/7%+!P/3!/$!<+7!<+,/-+7!P+<</7'+$+7!,/!7&<+$+!=!
7&0-/! <+I'+>/7! &! 7:/<&7! /7j:/<1%'>&7B! +I+-/>/! <+! +7&>'+>'8$! >+6/@N%'>+! ,/! /7>+7+!
>&0/-%:-+! ,/<! 7<1$%' J0J","**."VS1J",09"+)$' ",09%0-0&! j:/! 7/! >+-+>%/-'3+! I&-! <+!
I-/7/$>'+!,/!S1J",09)$'",09%0-"&!()B!%1!,/!-&>+!hX.&%20.'3*)+02%&.!h()i!*5)iB!I/0-/<<+!
h7<1$)&' J0J","**.! ()i! =! R,09.' +",$02.*0&! 2+<'70)B! 17%/! g<%'6&! $&! &07/-P+,&! /$! /<!
5+0-'/<)! (+! I-/7/$>'+! ,/! /7%+! +7&>'+>'8$! ,/! 8I%'6&!6/7&6/,'%/--L$/&! '$@/-'&-! &!
6/,'&! =! &60-&><'6+! 7/>&! =! ,/! ,'7%-'0:>'8$! 7/%+0/$7/B! '$,'>+! <+! ,/9-+,+>'8$! ,/<!
7+0'$+-!,/!7+0'$+!$/9-+<B!,/@'$',&!I&-!<+!+7&>'+>'8$!C<.$2%'*190%0-"&VX)20J","+)$'
J<%"209".")!

(+!&%-&-+!'$%/$7+!/ZI<&%+>'8$!I/>:+-'+!7:>-/$7/!W+!I/-6'%',&!<+!'$7%+<+>'8$!
,/! +-0:7%/,+7! $'%-8@'<+7! =! W+<&$'%-8@'<+7! ,/! <+! 5<+7/! W"3.2%VO.*&%*"+".B! 7&$!
>&6:$',+,/7! 6:=! /Z%/$,',+7! =! /7>+7+6/$%/! -/I-/7/$%+,+7! /$! <+! >:/$>+! ,/<!
5+0-'/<B! >&6&!7&$! <&7! 7'7+<<+-/7!,/!O.*&%*%'4",$09)*.+."VW"3.2"+)$'<.,$.*."! >&$!
6'>-&/$,/6'76&7!>&6&!N0$%20)$'*%/"+.209)$!R-0/$!=!N6'&)9,%209)$!R-0/$!/$%-/!
7:7!>+-+>%/-N7%'>+7)!

;/-/>/!,/7%+>+-!<+!I-/7/$>'+!,/!I0&+)&'9,"+09)&!()!/$!E'<<+!E/7)!2:!I-/7/$>'+!
/7! >&$7I'>:+!/$! -&6/-+</7!=! F+-+</7! >+<>N>&<+7! 7&0-/! 7:/<&7!+-/$&7&7)! 2/! %-+%+!,/!
:$+!,'7=:$>'8$!S'--1$'>&?2/%+0/$7/)!*/! '9:+<!6+$/-+! 7/! >&$7',/-+! '6I&-%+$%/! <+!
I-/7/$>'+!P/7%'9'+<!/$!5+7+7!,/!E/7!=!E'<<+!,/!E/7!,/!I%*)+".'/,"40.*.+.B!I-&I'+!,/!
>+--+7>+</7!=!&%-+7!@&-6+>'&$/7!0&7>&7+7!/7>'8@'<+7)!

R$! >:+$%&! +! <+! P/9/%+>'8$! -'I+-'+! 7:>-/$7/B! 7'6I</6/$%/! '$,'>+-! j:/! 7/!
/$>:/$%-+! /$! -/<+%'P&! 0:/$! /7%+,&B! >&$! +<+6/,+7! 0'/$! >&$@&-6+,+7! =! 9+$+$,&!
/7I+>'&!9-+>'+7!+<!+0+$,&$&!,/!W:/-%+7!=!/$!9/$/-+<!,/!<+!-/%'-+,+!,/!<+!+9-'>:<%:-+!
W&-%N>&<+! ,/! 7:07'7%/$>'+)! R7%/! W/>W&! $&! 7/! I-/7/$%+! /$! /<! 5+0-'/<B! ,&$,/! /7%+7!
+7&>'+>'&$/7! 7/! /$>:/$%-+$!6:=! <'$/+-'3+,+7! =! @-+96/$%+,+7)! J%-&! %+$%&! &>:--/!
>&$! <+7! /%+I+7! ,/9-+,+%'P+7! ,/! <+7! >W&I/-+7! ,/<! C)/0%VW%J)*"+)$' .*/."! =! <&7!
F:$>+</7! ,/! F:$>&! >W:--/-&! 7:>-/$7/! ,/! S%*%&9<%"2"+)$' 4)*3.,0&! j:/! &>:I+$!
9-+$,/7!/Z%/$7'&$/7B!@+<%+$,&!/7+!I-&@:7'8$!/$!/<!P+<</!,/<!5+0-'/<)!

QH(9A><=>;(2*!?4?<>A*;(

.+F&!/<!$&60-/!,/!I<+$%+7!6/,'>'$+</7!7/!'$><:=/$!$&!78<&!<+7!:%'<'3+,+7!I&-!
/<! W&60-/B! 7'$&! +j:/<<+7! j:/! 17%/! /6I</+! I+-+! >:-+-! +! <&7! +$'6+</7! ,&617%'>&7B!
,/7%+>+$,&!<+7!I<+$%+7!,/!:7&!/Z%/-$&!>&6&!+$%'71I%'>&7!=!>'>+%-'3+$%/7)!
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#$%/!:$!$g6/-&!%+$!/</P+,&!,/!/7I/>'/7!6/,'>'$+</7!=!g%'</7B!,/7%+>+-/6&7!
78<&!:$+!6:/7%-+!,/!<+7!j:/!7/!:%'<'3+$!/$!<+!>&6+->+!,/!(+!;+$>W:/<+"!

B-0.2+)$'9.J0**)&V4"2",0&' 5:<+$%-'<<&!,/!I&3&! .-&$j:'%'7!
B,9+0)$'$02)&' .+-,+$+! */I:-+%'P&!
B3,0$%20.'")J.+%,0.' #9-'6&$'+! #$%'-/:6L%'>&!
B*+<.".'%PP0902.*0&' ;+<P+P'7>&! #%'%:7'P&!
I"2+.),".'.&J",.' S-+P+</-+! M'I&9<:>/6'+$%/'
X.&%20.'3*)+02%&.' S/!,/!-&>+' #$%'/7I+768,'>+!
L.,,)/0)$'4)*3.,"' ;+7%-+$3&! #$%'>&</7%/-&<16'>&!
L"2+<.'J)*"30)$' 4&</&! #$%'/7I+768,'>&!=!,'9/7%'P&!
W"3.2)$'<.,$.*.! w+>+--+>'$&! #$%'71I%'>&!=!>'>+%-'3+$%/!
O.+),"#.'%/%4.+.' #F/,-/+! 5+-6'$+%'P+!=!+$%'71I%'>+!
O0-",0+0&'+,.3%,03.2)$! C+0&!,/!9+%&! *'9/7%'P+!=!+$%'71I%'>+!
7<1$)&'J0J","**.' 4/0-/<<+! #,/-/3&!=!+$%'71I%'>&'
7<1$)&'4)*3.,0&! S&6'<<&! #,/-/3&!=!+$%'71I%'>&!

TL(*;RK*2>(;?<=>]C<@2?4C(

5<)!4MC#K;QSJ?;#K[J5#CQ5RSR#!v<'y+!'$!v<'y+!Ç![&PLy!\c`\!

J)(9h#13f"&$&1-"1(v&>W!\c]f)!

#<)&FE;"<>.2.$+&,$>>=+.%&v&>W!\c]f)!

4=7"19&FE;"<>.2(+.$+&,$>>=+.%)&

#76'71J<%V'O9<%"2%J*"9+"+)$'3*.)90'.-)?!.<?!Ç!J)!.&<87!\cd^)!

JL(213,'%1#"%$&1-"1(4'9$+%%'!\cd`)!

#<)&@"<+$,";.,.$+&(1"2"(&v&>W!\c]f)!

#7)!I*.-0"+)$'$.,0&90'h#<<&-9/!\c]]i!w&0-'7%!\cbc)!

5<)!#*Q#[SRSR#!.-)?.<)!'$!.-)?.<B!C&:77'$/!Ç![â9-/!\cd])!

J)!>+"1,&$&1-"1(%1i"--".8$,$#"_(.-)?!.<)!/Z!M&-P+%'>!\cb`)!

#<)!6'."+2.$+&,"-.11.GH(+(;.%&.-)?!.<)!/Z!M&-P+%'>!\cb`)!

#7)!7,.9<"*0%'9.",)*"0VB-0.2+"+)$'9.J0**0V4"2",0&'J)!.&<87!\cde)!

5()!4RK#[J?2#(2J(RS#!.-)?.<)!Ç!J)!.&<87!\cd^)!

J)!;1-_'-'(8$#f"%0-1&1$.9$31,$&1-"1(h1#f1-1$(.-)?.<)!Ç!J)!.&<87!\cd`)!
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#<)!4"1%$1$&H(;>.,=1"2"(GF(<"+.$+&E";>"1"(&.-)?.<)!Ç!J)!.&<87!\cd`)!

#7)!O.*&%*%'4",$09)*.+."VB,+"$0&0"+)$'<",/.V.*/."'h.-)?.<)!Ç!J)!.&<87!\cd^i!J)!
.&<87!\cfe)!

!"#$%&'()?!"#$%&#'()*++,-.*(/(012*345(67879!

J)(N1-"'(1i1#",$_.>--"1#"$&1-"1(i$&"'-1&1$L(

#<)( *$+.$& >",=1"2.G4">7=,.$+& (7=1.( hJ)! .&<87! Ç! E'9&! /Z! C'P+7?;+-%N$/3B!
.L7>&$/7B)! S)! R)! *N+3B! H/-$L$,/3?K&$3L</3B! (&','! \cc\i! C'P+7?;+-%N$/3)! S)! R)!
*N+3B!H/-$L$,/3?K&$3L</3B!Q3>&B!(&','B!(&:7ä!Ç!#)!4/$+7!]__])!

#7)! C)/0%' +029+%,)$VO.$/)9"+)$' "/)*0' C'P+7?;+-%N$/3! Ç! Q3>&! '$! #<>+-+3B! 4)!
2L$>W/3B(*/!<+!S&--/B!CN&7!Ç!D)!#<P+-/3!\cc\)!

J)(4',8'-80-1&$-"1(_$i"0f(SkZ/$!Ç!;:>'$+!\ccb)!

#<)!*$+H$1H=1.$+&%(-.=>&SgZ/$!Ç!J0/-,&-@/-!\cde)!

#7)! B,)2-020' -%2.90&VI%24%*4)*"+)$' &"J0)$'SkZ/$! Ç! J0/-,&-@/-! /Z! J)! .&<87!
\cf])!

5<)!#CSR;Q2QSR#!El(K#CQ2!(&W6/=/-!'$!SkZ/$!\c`e)!

Og;IN6' eDeWeC!eDRB' BIBD7S__' C'P+7?;+-%N$/3B! S)! R)! *N+3B! H)! H/-$L$,/3?
K&$3L</3B!D)!Q3>&B!D)!(&','B!;)!(&:7ä!Ç!#)!4/$+7!]__])!

J)(41#&h1f$&1-"1(-1,1&"(.-:<<&!'$!.-:<<&!Ç!;+->/$ã!\c^d)!

#<)!I+$-$;'.$+& ,"%2(11"+.&.-)?.<)! Ç! J)! .&<87! \cd^! >&--)! C'P+7?;+-%N$/3B! S)R)!
*N+3B!H)!H/-$L$,/3?K&$3L</3B!D)!Q3>&B!D)!(&','B!;)!(&:7ä!Ç!#)!4/$+7!]__])!

#7)!e2%J%,-"+)$'9.&+"**.20'.-)?.<)!Ç!J)! .&<87! \cd^! >&--)! C'P+7?;+-%N$/3B! S)R)!
*N+3B!H)!H/-$L$,/3?K&$3L</3B!D)!Q3>&B!D)!(&','B!;)!(&:7ä!Ç!#)!4/$+7!]__])!

5<)!(rKRJ?2SQ4RSR#!C'P+7?;+-%N$/3!\ce^!$&6)!>&$7/-P)!C'P+7?;+-%N$/3B!S)!R)!*N+3B!
H)!H/-$L$,/3?K&$3L</3B!D)!Q3>&B!D)!(&','B!;)!(&:7ä!Ç!#)!4/$+7!]__])!

J)!A)3$'.;&"i$&1-"1(.-)?!.<)!Ç!J)!.&<87!\cd^)!

#<6&JE(;$G!;",E3-$'.$+&;">$%.&.-)?!.<)!\c]d)!

#76'7")9,0%'J&")-%9<.$."J0+1%&V;,.9<0J%-0"+)$',.$%&0'J)!.&<87!\cde)!

#<)! 6<;$-3;$& -(,2.+"2.G)3<(.$+& %-";2.& .-)?.<B! J)! .&<87! \cd^! >&--)! C'P+7!
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;+-%N$/3B!H/-$L$,/3?K&$3L</3!Ç!(&','!\ccc)!

#7)!!.9+1*0-%'<0&J.209."VN13""+)$'&J.,+0'C'P+7?;+-%N$/3!/Z!#<>+-+3!\c^`)!

#<)!42.-.$+&2(+",.%%.>"(&C'P+7?;+-%N$/3!\ce^)!

#76'S"*09+%+,09<%'P0*0P%*00VO+0J"+)$'+"2.90&&0$."'5&7%+B!4/-'7B!Ç!2%k0'$9!\c^c)!

5<)!;J(Q[QJ?#CCMR[#SMRCRSR#!SkZ/$!\cbe)!

J)!M'-'_%h'$,$&1-"1(80-31#"_!.-)?.<)!/Z!S>W&:!\c`^)!

#<)!@$1.+.$G:$1$%,E$(+.$+&H=1<";.%!.-)?.<)!/Z!S>W&:!\c`^)!

#7)!S%*%&9<%"2"+)$'4)*3.,0&!.-)?!.<)!RZ!S>W&:!\c`^)!

#7)!N1&0$.9<0%'"J<"$",0VS%*%&9<%"2"+)$!C'P+7!K&,+=!Ç!.&-F+!\cf\)!

J)!9-1,&13",$&1-"1(f1u'#"_!S:Z/$!Ç!4-/'7'$9!'$!SkZ/$!\cd_)!

#<)!7,0P%*0%'P,.30P",0)!I02%-%2+0%2!.-)?!.<)!Ç!J)!.&<87!\cd^)!

#7)!7,0P%*0%'P,.30P",0VI12%-%2+"+)$'-.9+1*0!.-)?!.<)!Ç!J)!.&<87!\cd^)!

5<)! CJ2;#CQ[RSR#! JHHQ5Q[#(Q2! 2)! C'P+7?;+-%N$/3B! H)! H/-$L$,/3?K&$3L</3B! D)!
(&','B!;)!(&:7ä!Ç!#)!4/$+7!]__\)!

J)!:'_f1#",$&1-"1('66"%",1-"_!.-)?.<)!/Z!;&<'$/-!\cb`)!

#<)!4.'(;.2.'$&.+,"+"(G4"1H.$+&1"H"+'=1.D$1."(!hC'P+7!K&,+=!Ç!C'P+7?;+-%N$/3!
\c^ci!Q3>&!Ç!#)!;&<'$+!\c^c)!

2:0+<)!K(;$G6-E311"+2E(+.$+!hC'P+7!K&,+=!Ç!C'P+7?;+-%N$/3!\c^ci!Q3>&!Ç!#)!
;&<'$+!\c^c)!

#7)!O.*40%'*.4.2-)*0P%*0."VM"20&+"+)$'$)3,%2"2&0&!5&7%+B!4/-'7B!Q3>&!Ç!#)!;&<'$+!
'$!5&7%+!Ç!4/-'7!\c^d)!

#<)!:3-(;.,.$+&(;.,$.'.%!R7%/P/!/Z!5&7%+!Ç!4/-'7!\c^b)!

#7)!7<1$%'J0J","**."VS1J",09"+)$'",0%0-0&! 5&7%+B! 4/-'7!Ç! 2%k0'$97! '$! 5&7%+!Ç!
4/-'7!\c^d)!

J)!N)i_'ih"-$&1-"1! ./<<&%! Ç! C'P+7! K&,+=! '$! C'P+7! K&,+=B! .&-F+B!;&$+7%/-'&B!
K+<'+$&B!C'9:+<!Ç!C'P+7?;+-%N$/3!\cde?!
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#<)!)(-.'.$+&%=7=1"2.!./<<&%!Ç!C'P+7!K&,+=!'$!C'P+7!K&,+=B!.&-F+B!;&$+7%/-'&B!
K+<'+$&B!C'9:+<!Ç!C'P+7?;+-%N$/3!\cde)!

2:0+<)!)(-.'.(+.$+&%=7=1"2.!C'P+7?;+-%N$/3B!H/-$L$,/3?K&$3L</3B!(&','B!(&:7ä!
Ç!4/$+7!]__\)!

#7)! N02%' -0PP","2+0&VN"J0-0"+)$' &)/)*.+0! C'P+7! K&,+=! '$! C'P+7! K&,+=B! .&-F+B!
;&$+7%/-'&B!K+<'+$&B!C'9:+<!Ç!C'P+7?;+-%N$/3!\cde!>&--)!C'P+7?;+-%N$/3B!*N+3B!
H/-$L$,/3?K&$3L</3B!(&','B!(&:7ä!Ç!4/$+7!]__])!

5()!CM#;[J?4Cl[RSR#!.-)?.<)!Ç!J)!.&<87!\cd^)!

J)!9,0,$&1-"1(_i",'_1$!SkZ/$!\cd])!

#<)!F;=+$GL=7.$+&=1>.D$1..!J)!.&<87!\cd`)!

2:0+<)!L$%(+.$+&,";.$2.9&F$=A.+..!#-$+'3!Ç!(&','!\c^c)!

#7)!C%&"+)$'$09,.2+<%V.3,"&+0&!C'P+7?;+-%N$/3!Ç!#-$+'3!'$!#-$+'3!\cec)!

5<)![RCQJ!S#;#CQ5RSR#!.-)?.<)!Ç!J)!.&<87!\cd^)!

J)!=1f1#"%$&1-"1! .-)?.<)!Ç!J)!.&<87!\cd^!/6)! Q3>&B! H/-$L$,/3?K&$3L</3!Ç!#)!
;&<'$+!\c^`)!

#<)!J">";.,.$+&"D;.,"+"(!.-)?.<)!Ç!J)!.&<87!\cd^)!

#7)!7.$.,09"+)$'3.**09."!.-)?.<)!Ç!J)!.&<87!\cd^)!

#<)!M>-(;"2$&,31.+';.,"(GN;."+2E.$+&;"H(++"(!.-)?!.<)!Ç!J?!.&<87!\cd^)!

#7)!R()0&"+%',.$%&0&&0$."VR,0.2+<"+)$',.4"22."!.-)?!.<)!Ç!J?!.&<87!\cd^)!

5()! 2#(Q5Q4lC4lCR#R?4J4l(RSR#! [QKC#R! hC'P+7?;+-%N$/3! Ç! 5+$%8! /Z! C'P+7?
;+-%N$/3B! .L7>&$/7)! S)! R)! *N+3B! H/-$L$,/3?K&$3L</3! Ç! (&','! \cc\i! C'P+7?
;+-%N$/3B!S)!R)!*N+3B!H)!H/-$L$,/3?K&$3L</3B!D)!Q3>&B!D)!(&','B!;)!(&:7ä!Ç!#)!4/$+7!
]__])!

J)!9'i0-$&1-"1(1-^1$!.-)?.<)!Ç!S>W&:!\c`^)!

#<)!F$-=1.$+&"17"(!.-)?.<)!/Z!S>W&:!\c`^)!

2:0+<6' W%J)*"20%2' .*/."! C'P+7?;+-%N$/3B! H)! H/-$L$,/3?K&$3L</3B! D)! (&','B! ;)!
(&:7ä!Ç!#)!4/$+7!]__\)!

#7)!C)/0%'+029+%,)$'W%J)*"+)$'.*/."!.-)?!.<)!Ç!J?!.&<87!\cd^)!
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#<)!E,.Q02%'.23)&+0P%*0."Vg*$"20%2'$02%,0&!C'P+7?;+-%N$/3!\ced)!

#7)!S"-",%'<"*090&Vg*$"+)$'$02%,0&!J)!.&<87!\cec)!

J)!;1-"%$&1-"1(i0#i0#$1$!;&&-!\cd^)!

#<)!4"1.,.$+&2;."+'$G+($2;.,E"(!.-)?!.<)!Ç!J?!.&<87!\cd^)!

#7)!O.*09"+)$'2"%+,09<."!.-)?!.<)!Ç!J?!.&<87!\cd^)!

5()!xlRC5RSR#!Q(Q5Q2!.-)?.<)!/Z!#)!Ç!J)!.&<87!\cd_)!

J)!R0$#%$&1-"1("-"%"_!.-)?.<)!RZ!#)!Ç!J)!.&<87!\cd_)!

#<)!O=(;,.$+&.1.,.%!.-)?.<)!RZ!;&<'$'/-!\cb`)!

#7)! B&J.,.3%' .9)+0P%*00VH)",9"+)$' ,0+)2-0P%*0."! C'P+7?;+-%N$/3B! *N+3B!
H/-$L$,/3?K&$3L</3B!Q3>&B!(&','B!(&:7ä!I/$+7!]__])!

J)!9"_&1%"'(-$,&"_%".:h1f,$&1-"1(1-1&$#,"!C'P+7?;+-%N$/3!\ced)!

#<)! LE">+$& 13,.$.'.%GO=(;,.$+& ,$,,.D(;"(! C'P+7! K&,+=! /Z! C'P+7?;+-%N$/3!
\ced)!

#7)!C<.$2%' *190%0-0&VX)20J","+)$'J<%"209"."! C'P+7?;+-%'$/3!Ç!K)! (8I/3! '$!K)!
(8I/3!\cef!h2+0'$+-!%&I&9-L@'>&i)!

#7)!C<.$2%'*190%0-0&VH)",9"+)$'9%990P",."!.-)?.<)!Ç!J)!.&<87!h\cd`i)!

5()!xlRC5J?H#KRSR#!.-)?.<)!Ç!E<'/9/-!'$!E<'/9/-!\cbe)!

J)!R0$#%$&1-"1(i0^$_%$,&"_!v<'y+!\cbb!

#<)! 6,(;.& <;"+"2(+%.%GO=(;,.$+& D"<.+"(! hC'P+7! K&,+=B! C'9:+<! Ç! C'P+7?
;+-%N$/3!'$!C'P+7!K&,+=B!.&-F+B!R7%/P/B!K+<'+$&B!C'9:+<!Ç!C'P+7?;+-%N$/3!\cf_i!
C'P+7?;+-%N$/3!\c^e)!

#7)!E,.Q02%'%,20VH)",9"+)$'P.302."!C'P+7!K&,+=!Ç!C'9:+<!'$!C'P+7!K&,+=!.&-F+B!
R7%/P/B!K+<'+$&B!C'9:+<!Ç!C'P+7?;+-%N$/3!\cf_!>&--)!C'P+7?;+-%N$/3!\ce])!

YL(B?BA?CN:>QJ>(

\) #<>+-+3B!H!Ç!2L$>W/3?K86/3B!4)!h\cc^i!R<!I+'7+F/!P/9/%+<!,/!<+!I-&P'$>'+!,/!#<0+>/%/)!B*V;.&0+)!]`"!
c?``)!#<0+>/%/)!
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]) .&<87B! J)! h\cfei! 5&6:$',+,/7! P/9/%+</7! ,/! <+7! >&6+->+7! I-8Z'6+7! +<! <'%&-+<! 7'%:+,+7! /$%-/! <&7!
-N&7!(<&0-/9+%!=!2/9:-+)!L"$6'C".*'B9.-6'I0"296'1'B,+"&)!b^h\i"!b?]^_)!.+->/<&$+)!

b) .-+:$?.<+$j:/%!h\ceci!H'%&7&>'&<&9N+)!.<:6/)!;+,-',)!^]_!II)!

`) 5+7%-&P'/F&B! 2)! f' .*)! h\c^f?]__^i! H<&-+! Q01-'>+)! E&<)! Q?mmQ)! 2/-P'>'&! ,/! 4:0<'>+>'&$/7! 5&$7/F&!
2:I/-'&-!,/!Q$P/7%'9+>'&$/7!5'/$%N@'>+7)!;+,-',)!

d) R7>:,/-&B!#)B!2L$>W/3?;+%+B!*)!Ç!#-/P+<&B!R)!h\ccdi!.'&9/&9-+@N+!,/!<+!I-&P'$>'+!,/!#<0+>/%/)!B*V
;.&0+)!bf"!]\c?]d`)!#<0+>/%/)!

f) K/W:B! D)!;)!Ç!C'P+7?;+-%'$/3B!2)! h\c^\i![&%'&$7! @&$,+6/$%+</7!,/!IW=%&7&>'&<&9'/)!./-'>W%/!,/-!
Q$%/-$+%'&$+</$! 2=6I&7'/$! ,/-! Q$%/-$+%'&$+</$! E/-/'$'9:$! @k-! E/9/%+%'&$7y:$,/)! D)! 5-+6/-B!
E+,:3B!bb!II)!

e) QK;R! h\cebi! ;+I+! K/&<89'>&! ,/! R7I+U+"! E/$%+! ,/<! ;&-&B! R)! \Xd_)___)! R,)! 2/-P'>'&! ,/!
4:0<'>+>'&$/7!,/<!;'$'7%/-'&!,/!Q$,:7%-'+!=!R$/-9N+)!

^) QK;R!h\ceci!;+I+!K/&<89'>&!,/!R7I+U+"!5+7+7?Q0L$/3B!R)!\Xd_)___)!R,)!2/-P'>'&!,/!4:0<'>+>'&$/7!
,/<!;'$'7%/-'&!,/!Q$,:7%-'+!=!R$/-9N+)!

c) ;&<'$+!5+$%&7B!C)B!E+<,17B!#)!Ç!#<>+-+3!h]__^i!H<&-+!=!E/9/%+>'8$!,/<!%-+6&!6/,'&!,/<!E+<</!,/<!-N&!
Dg>+-)!Q$7%)!R7%:,'&7!#<0+>/%/$7/7!2/-'/!QB![}!\^`B!ffb!II)!#<0+>/%/)!

\_) ;&<'$+?5+$%&7B!C)B!x:'$%+$'<<+B!#)B!2+$3B!*)!Ç!K&$3L</3B!D)!()!h]__ei!Q$P/$%+-'&!+60'/$%+<!,/!<&7!-N&7!
Dg>+-! =! 5+0-'/<! h4-&P'$>'+7! ,/! #<0+>/%/B! 5:/$>+! =! E+</$>'+i)! 4-&=/>%&! K/7%'8$! ,/! R7I+>'&7!
H<:P'+</7!hRH(l2)h'$1,i)!

\\) CN&7B! 2)B!#<>+-+3B! H)!Ç!E+<,17B!#)! h]__bi!8"3"+.90K2'-"'&%+%&'1',0/",.&'-"' *.'J,%40290.'-"'B*/.9"+"'
:R&J.5.A)!Q$7%'%:%&!,/!R7%:,'&7!#<0+>/%/$7/7)!2/-)!QB![}!\`^B!bfd!II)!#<0+>/%/)!

\]) C'P+7?;+-%N$/3B! 2)! h\c^ei! ;/6&-'+! ,/<! 6+I+! ,/! 7/-'/7! ,/! P/9/%+>'8$! ,/! R7I+U+)! \X`__)___)!
Q5J[#)!

\b) C'P+7?;+-%N$/3B!2)B!H/-$L$,/3?K&$3L</3B!H)B!(&','B!D)B!(&:7åB!;)!Ç!4/$+7B!#)!h]__\i!2'$%+Z&$&6'>+<!
5W/>y<'7%!&@!P+7>:<+-!I<+$%!>&66:$'%'/7!&@!2I+'$!+$,!4&-%:9+<!%&!+77&>'+%'&$!</P/<)!_+02",.'M"%/%+)!
\`"!\?b`\)!

\`) C'P+7?;+-%N$/3B!2)B!*N+3B!S)!R)B!H/-$L$,/3?K&$3L</3B!H)B!Q3>&!D)n!(&','B!Dn!(&:7åB!;)!Ç!4/$+7B!#)!h]__]i!
E+7>:<+-!I<+$%!>&66:$'%'/7!&@!2I+'$!+$,!4&-%:9+<)!#,,/$,+! %&! %W/!7=$%+Z&$&6'>+<!5W/>y<'7%!&@!
]__])!_+02",.'M"%/%+)!\dh\B]i"!d?c]])!(/8$)!

\d) C'P+7?;+-%N$/3B!2)!f'.*)!h]__ei!;+I+!,/!7/-'/7B!9/&7/-'/7!=!I/-6+7/-'/7!,/!P/9/%+>'8$!,/!R7I+U+!
h;/6&-'+!,/<!;+I+!,/!P/9/%+>'8$!I&%/$>'+<!,/!R7I+U+i)!4+-%/! Q)! _+02",.'M"%/%+F209.)!\e"!d?`bdB!
(/8$)!

\f) C'P+7?;+-%N$/3B!2)!f'.*)!h]__^i!;+I+!,/!7/-'/7B!9/&7/-'/7!=!I/-6+7/-'/7!,/!P/9/%+>'8$!,/!R7I+U+!
h;/6&-'+!,/<!;+I+!,/!P/9/%+>'8$!I&%/$>'+<!,/!R7I+U+i)!4+-%/!QQ)!_+02",.'M"%/%+F209.!h/$!I-/$7+i)!

\e) S:%'$B!S)!K)!f'.*)!h\cf`?\c^_i!E*%,.'R),%J.".)!E&<)!Q?E)!5+60-',9/!l$'P/-'7%=!4-/77)!

\^) E+<,17! H-+$3')! #! f' .*6! h]__\i! 5+%L<&9&! ,/! <+7! I<+$%+7! P+7>:<+-/7! ,/! <+! 4-&P'$>'+! ,/! #<0+>/%/!
hR7I+U+i)!_2&+6'R&+)-0%&'B*/.9"+"2&"&)!2/-'/!Q?R7%:,'&7?[g6)!\]e"!b_`!II)!#<0+>/%/)!

\c) E+<</B! H)!f'.*)! h]__`?_di! ;&,/<&7! ,/! C/7%+:-+>'8$! H&-/7%+<)! E&<7"! QB! QQB! QQQB! QE)?! D:$%+! #$,+<:>N+!
5&$7/F/-N+!,/!;/,'&!#60'/$%/)!
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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)!

 

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

*;=K!?C(*!>QCA@N?4C(!*A(=\:2?<C(!*(E?AA>=CF>
2#%$3C43=(,=$G5#C=/@(
3-(Q*4(-)$*)M0N*45'8#"'70D)62A2M262)

 

RESUMEN 

R$!/<!/7%:,'&!/,+@&<89'>&!,/!/7%/!%1-6'$&!,/!#<0+>/%/!,&$,/!7/!:0'>+!/<!.+<$/+-'&!
(+!5&$>/I>'8$B!I-/7/$%+6&7!/$!>'$>&!+I+-%+,&7B!,'7%'$%&7!+7I/>%&7!>&6&!7&$!<&7!
@+>%&-/7!=!I-&>/7&7!j:/!'$>',/$!/$!<+!@&-6+>'8$!,/!<&7!,'7%'$%&7!7:/<&7!I-/7/$%/7!
/$!/7%/!%1-6'$&!6:$'>'I+<!,/!E'<<+%&=+B!W+>'/$,&!7&0-/!%&,&!W'$>+I'1!/$!/<!@+>%&-!
<'%&<89'>&)! 2'9:'/$,&! <+7! $&-6+7! /7%+0</>',+7! I&-! <+! H#J! 7/! ,/7>-'0/$! <+7!
>+-+>%/-N7%'>+7! =! I-&I'/,+,/7! ,/! <&7! 7:/<&7! /$>&$%-+,&7! /$! /7%/! 6:$'>'I'&)! 2/!!
W+>/! :$+! -/@/-/$>'+! +! <+! P:<$/-+0'<',+,! ,/! <&7! 6'76&7! =! +! 7:! :7&! I&%/$>'+<!
'$,'>+$,&! <+7! <'6'%+>'&$/7! j:/! I-/7/$%+$B! -/<+>'&$L$,&<&! >&$! /<! :7&! +>%:+<! j:/!
%'/$/$!<&7!7:/<&7!,/7>-'%&7)!

91-1^#1_( %-18$`! 2:/<&7n! H+>%&-/7! =! I-&>/7&7n! S'I&<&9N+n! 5+-+>%/-N7%'>+7! =!
I-&I'/,+,/7n!l7&7!,/<!7:/<&)!

ABSTRACT 

Edaphologycal study of municipal term of Villatoya. 

Q$! %W/7/! >W+I%/-7! @-&6! oC/7/+->W! &$! %W/! 2I+! &@! E'<<+%&=+p! Y/! Y'<<! 9/%! '$%&!
:$,/-7%+$,'$9!+$,!,/7>-'I%'&$!&@!%W/!7&'<7!YW'>W!+-/!<&>+%/,!Y'%W'$!%W/!%/--'%&-=!
&@! %W/! ;:$'>'I+<! %/-6! E'<<+%&=+B! +7! %W'7! '7! %W/! I<+>/! YW/-/! %W/! 7I+! Y/! Y'<<! 0/!
7%:,='$9!'7!7'%:+%/,)!Q$!%W/!@'-7%!I<+>/B!Y/!Y'<<!'$%-&,:>/!%W/!9/$/-+<!>W+-+>%/-'7%'>7!
&@!%W/!6:$'>'I+<!+-/+!Y/!W+P/!6/$%'&$/,)!SW/$B!&:-!-/7/+->W!Y'<<!>&$%'$:/!Y'%W!+!
0-'/@! -/P'/Y! &@! %W/! @+>%&-7! %W+%! ,/%/-6'$/! %W/! 7&'<7! @&-6+%'&$)! 2I/>'+<! +%%/$%'&$!
Y'<<!0/!9'P/$!%&!%W/!9/&<&9'>+<!@+>%&-B!%W:7!Y/!Y'<<!,/7>-'0/!%W/!,'@@/-/$%!<'%W&<&9'/7!
YW'>W!+-/! ><&7/<=! -/<+%/,! %&! %W/! 7&'<7!&@! %W/! %/--'%&-=!&@! %W'7!6:$'>'I+<'%=)! Q$! %W/!
$/Z%!I<+>/B!Y/!Y'<<!9&!%W-&:9W!%W/!I-&>/77/7!%W+%!%+y/!I+-%! '$!%W/! @&-6+%'&$!+$,!
,/P/<&I6/$%!&@! %W/7/! 7&'<7)!#@%/-! %W+%B!Y/!Y'<<! ,/7>-'0/! %W/!6+'$! >W+-+>%/-'7%'>7!
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+$,!I-&I/-%'/7!@&<<&Y'$9!%W/!-:</7!:7/,!0=!%W/!H#J)!H'$+<<=B!%W/!>W+I%/-!>&$><:,/7!
Y'%W!+!-/P'/Y!&@!%W/!:7/7!%W+%!%W/7/!7&'<7!W+P/!$&Y+,+=7)!

a$)b'#+_`!2&'<7n!H+>%&-7!+$,!I-&>/77/7!&@!7&'<!@&-6+%'&$n!2&'<!%+Z&$&6=n!(+$,!:7/)!

OL(N*<*:>A?!>!*;(

R<!0+<$/+-'&!,/!o(+!5&$>/I>'8$p!&0F/%&!,/!/7%:,'&!I&-!,'7%'$%&7!/7I/>'+<'7%+7!
I/-%/$/>'/$%/7! +! <+! 5&6'7'8$! ,/! #9:+7! 6'$/-&6/,'>'$+</7! ,/! <+! C/+<! #>+,/6'+!
[+>'&$+<! ,/! H+-6+>'+B! /7%L! 7'%:+,&! /$! /<! %1-6'$&! 6:$'>'I+<! ,/! E'<<+%&=+! /$! <+!
I-&P'$>'+!,/!#<0+>/%/!=!/<!%-+0+F&!/,+@&<89'>&!7/!>/$%-+-L!/$!/7/!6:$'>'I'&)!

R<!6:$'>'I'&!,/!E'<<+%&=+!/7%L!7'%:+,&!+<!$&-%/!,/!<+!I-&P'$>'+!,/!#<0+>/%/B!
<'6'%+$,&! >&$! <+! I-&P'$>'+! ,/! E+</$>'+! I-/>'7+6/$%/! I&-! /<! $&-%/! ,/<!6:$'>'I'&n!
I&-! /<! /7%/! <'6'%+! >&$! /<! 6:$'>'I'&! ,/! 5+7+7! ,/! E/7B! I&-! /<! 7:-! >&$! /7%/!6'76&!
6:$'>'I'&!=!>&$!/<!,/!#<0&-/+B!6:$'>'I'&!>&$!/<!j:/!<'6'%+!%+60'1$!+<!&/7%/)!

5&6&!W/6&7!,'>W&B!E'<<+%&=+B!I/-%/$/>/!+!<+!I-&P'$>'+!,/!#<0+>/%/!=!I&-!<&!
%+$%&!+! <+!5&6:$',+,!#:%8$&6+!,/!5+7%'<+?(+!;+$>W+B! @&-6+$,&!I+-%/!,/! <&!j:/!
>&$7%'%:=/! <+! ;+$>&6:$',+,! ,/! (+! ;+$>W:/<+! =! F:,'>'+<6/$%/! >&--/7I&$,/! +<!
I+-%',&! ,/! 5+7+7! Q0LU/3)! R<!6:$'>'I'&! ,/! E'<<+%&=+! %'/$/! :$+! /Z%/$7'8$! ,/! \^B^]!
y'<86/%-&7! >:+,-+,&7B! /7! ,/>'-B! \)^^]! W/>%L-/+7! =! /$! /<! 7/! '$><:=/! <+! I/,+$N+! ,/!
5'<+$>&!7'%:+,+!+!:$&7!bBd!y67!,/<!>/$%-&!,/!E'<<+%&=+)!

2/9g$!/<!Q$7%'%:%&![+>'&$+<!,/!R7%+,N7%'>+B!/<!6:$'>'I'&!,/!E'<<+%&=+!>&$%+0+!
/<!+U&!]__c!>&$!:$+!I&0<+>'8$!,/!\`b!W+0'%+$%/7!<&!j:/!7:I&$/!:$+!,/$7',+,!,/!
eBf! W+0'%+$%/7! I&-! y'<86/%-&! >:+,-+,&)! 2'! ,/7,/! /<! +U&! \c__! <+! I&0<+>'8$! 7/!
6+$%:P&! +<-/,/,&-! ,/! <&7! `__! W+0'%+$%/7B! W+! 7',&! ,/7,/! \ce_! ,&$,/! 7/! W+!
I-&,:>',&!:$!,/7>/$7&!>&$%'$:+,&!W+7%+!<</9+-!+!<&7!\`b!W&=!,N+!-/9'7%-+,&7)!

S&I&9-L@'>+6/$%/! 7/! %-+%+! ,/! :$! 6:$'>'I'&! >&$! -/<'/P/! +0-:I%&! =! >&$!
+<%'%:,/7! j:/! P+$!,/7,/! <&7! `__!6/%-&7! /$! /<! >+:>/! ,/<! -N&! 5+0-'/<! j:/! +>%g+! ,/!
<N6'%/!>&$! <+!I-&P'$>'+!,/!E+</$>'+B!W+7%+! <&7!ebf!6/%-&7B!6LZ'6+!>&%+!7'%:+,+!+<!
7:-!,/<!6:$'>'I'&!/$!<+!M&=+!,/!<+!E'-9/$)!r+!W/6&7!>'%+,&!+<!-N&!5+0-'/<!j:/!/7!<+!
g$'>&! >:-7&! '6I&-%+$%/! /$! /<! 6:$'>'I'&! =! j:/! 7/! I-/7/$%+! +0'/-%&B! </F&7! ,/! <+7!
oW&>/7p! j:/! </! W+$! W/>W&! @+6&7&B! ,+$,&! <:9+-! /$! /7%/!6:$'>'I'&! +! :$+7! @1-%'</7!
P/9+7)!

5&6&! <&7! +7I/>%&7! 0&%L$'>&7! =! ><'6L%'>&7! =+! W+$! 7',&! /7%:,'+,&7!
+6I<'+6/$%/!I&-!<&7!>&--/7I&$,'/$%/7!/7I/>'+<'7%+7!=!+I+-/>/$!/$!&%-&7!+I+-%+,&7!
,/! /7%/! /7%:,'&B! =&! 7&<&! 6/! -/@/-'-1! +! +7I/>%&7! ><'6L%'>&7! 6:=! /7%-/>W+6/$%/!
-/<+>'&$+,&7! >&$! <+! @&-6+>'8$! =! ,/7+--&<<&! ,/! <&7! 7:/<&7! =! +! 7:! I&%/$>'+<',+,!
+9-&><'6L%'>+)r!/$!/7%/!7/$%',&!+I+-%/!,/<!%-+0+F&!,/!#<<:1!#$,-+,/!h\i!/$!/<!j:/!



LOS SUELOS 

 

 
137 

7'%g+!+!/7%/!6:$'>'I'&!/$%-/!<+7!-/9'&$/7!>&$!><'6+!>L<',&!=!>&$!W:6/,+,!$&!/7%'P+<!
=!/<!,/!R<'+7!=!C:'3!h]iB!6/-/>/!6/$>'8$!/7I/>'+<!<+!><+7'@'>+>'8$!+9-&/>&<89'>+!,/!
4+I+,+y'7! hbi! 0+7+,+! @:$,+6/$%+<6/$%/! /$! >&$7',/-+-! <&7! P+<&-/7! ><'6L%'>&7!
/Z%-/6&7!=! <+! -/7I:/7%+!,/! <&7!,'7%'$%&7! >:<%'P&7!/$!/7+7! >&$,'>'&$/7)! 2/9g$!/7%+!
><+7'@'>+>'8$B! >&$7',/-+$,&! <+7! %/6I/-+%:-+7! /Z%-/6+7B! /7%/! %1-6'$&!,/!E'<<+%&=+B!
7/! ,/@'$/! I&-! :$&7! '$P'/-$&7! ,/! %'I&! o+P/$+p! =! :$&7! P/-+$&7! %'I&! o+<9&,8$p! =!
-/7I/>%&!+<! -19'6/$!,/!W:6/,+,!/7%+! 3&$+!7/!,/@'$'-N+! >&6&!6/,'%/--L$/&!7/>&)!
R$!/7%+7!>&$,'>'&$/7!<+7!I&7'0'<',+,/7!,/!>:<%'P&!P'/$/$!/ZI:/7%+7!/$!/<!o;+I+!,/!
>:<%'P&7!=!+I-&P/>W+6'/$%&7!R)\"d_)___p!,/<!;'$'7%/-'&!,/!#9-'>:<%:+!h`B!di)!R$!/7/!
6'76&! 6+I+! I&,/6&7! P/-! ,/7>-'%+! I+-+! /7%/! %1-6'$&! <+! I&%/$>'+<',+,!
+9-&><'6L%'>+!j:/!7/9g$!S:->!hfi!/7%L!/$%-/!<&7!P+<&-/7!,/!`!=!\_!/$!7/>+$&!=!`_!=!
d_!/$!-/9+,N&!<&!j:/!/j:'P+</!+!:$+7!`!S6!,/!6+%/-'+!7/>+!I&-!W/>%L-/+!=!+U&!/$!
7/>+$&!=!+!:$+7!]e!S6!/$!-/9+,N&)!

#<9:$+7! ><+7'@'>+>'&$/7!,/! 7:/<&7!6&,/-$+7B! 7&0-/! %&,&! <+! 2&'<! S+Z&$&6N+!
+6/-'>+$+! heiB! /6I</+$! >&6&! /</6/$%&7! ><+7'@'>+%&-'&7! <&7! ,+%&7! ><'6L%'>&7! =! /$!
/7%/! 7/$%',&! ,'P/-7&7! '$P/7%'9+,&-/7! >&6&! [/YW+<<! h^iB! E+$! A+60/y/! hci! =!
S+0/-$'/-!=!E+$!A+60/y/!h\_iB!/<+0&-+-&$!,'7%'$%&7!6&,/<&7!,/!7'6:<+>'8$!I+-+!
/<!7'7%/6+!+'-/?7:/<&?I<+$%+B!=!7'9:'/$,&!/7%&7!%-+0+F&7!(L3+-&B!R<N+7!=!['/P/7!h\\iB!
>&$@/>>'&$+-&$!I+-+!<+!R7I+U+!I/$'$7:<+-!:$!6+I+!>&$!<&7!,'7%'$%&7!-/9N6/$/7!,/!
W:6/,+,! =! %/6I/-+%:-+! ,/<! 7:/<&! =! 7'9:'/$,&! /7%&7! >-'%/-'&7! I+-+! /7%+! 3&$+! ,/<!
%1-6'$&!,/!E'<<+%&=+B! /<! -19'6/$!,/! %/6I/-+%:-+!,/<! 7:/<&!/7!,/! %'I&! o617'>&p! +<!
/7%+-!<+!%/6I/-+%:-+!6/,'+!/$%-/!<&7!^!=!\d!}5!=!/<!-19'6/$!,/!W:6/,+,!,/<!7:/<&7!
/7!,/!%'I&!oZ1-'>&p!=+!j:/!<+!7/>>'8$!>&$%-&<!I/-6+$/>/!7/>+!I&-!<&!6/$&7!`d!,N+7!
>&$7/>:%'P&7! ,:-+$%/! <&7! >:+%-&! 6/7/7! 7'9:'/$%/7! +<! 7&<7%'>'&! ,/! P/-+$&! =! /7%L!
Wg6/,+!%+60'1$!`d!,N+7!/$!<&7!>:+%-&!6/7/7!j:/!7'9:/$!+<!7&<7%'>'&!,/!'$P'/-$&)!

[L(A?=CACNJ>(

(+! 3&$+! ,&$,/! /7%L! 7'%:+,&! /<! %1-6'$&! ,/! E'<<+%&=+B! 7/! 7'%g+! ,/$%-&! ,/<!
,&6'$'&! 6/-','&$+<! ,/! <+! 5+,/$+! Q01-'>+! /$! 7:! :$'8$! >&$! <+! 5+,/$+! 4-/01%'>+!
J-'/$%+<! =! 9/&<89'>+6/$%/! I/-%/$/>/! +! <+! 9-+$! I<+$'>'/! j:/! 7'-P/! ,/! ,'P'7&-'+! ,/!
+9:+7! /$%-/! <+7! >:/$>+7! ,/! <&7! -N&7! 5+0-'/<! =! Dg>+-! I/-&! >&$! <+! ,'@/-/$>'+! j:/!
7:I&$/! j:/! $:/7%-&! %1-6'$&! /7%L! 7'%:+,&! /$! /<! 0&-,/! 7/I%/$%-'&$+<! ,&$,/! /<! -N&!
5+0-'/<! /Z>+P8! <&7! ,'7%'$%&7! 6+%/-'+</7! /$! 7:! /$>+F+6'/$%&)! (+7! <'%&<&9N+7! 6L7!
+$%'9:+7!j:/!+@<&-+$!/$!/<!%1-6'$&!=!/$!I/j:/U+!/Z%/$7'8$!>&--/7I&$,/$!+<!S-'+7!
/$! @+>'/7! v/:I/-B! -/I-/7/$%+,+7! I&-! <+! +<%/-$+$>'+! ,/! +-/$'7>+7B! +->'<<+7! -&F+7! =!
=/7&7!h\]B!\bi)!

(+!6+=&-! 7:I/-@'>'/!,/<! %1-6'$&!,/!E'<<+%&=+! /7%L! &>:I+,+!I&-!6+%/-'+</7!
I/-%/$/>'/$%/7! +! :$! ;'&>/$&! 7:I/-'&-B! S:-&<'/$7/B! ,'7%'$9:'/$,&! ,&7! 9-+$,/7!
:$',+,/7! :$+! 7'%:+,+! /$! /<! >/$%-&! =! /7%/! ,/<! %1-6'$&! j:/! 7/! +I&=+!
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,'7>&-,+$%/6/$%/! 7&0-/! <&7! 7/,'6/$%&7! ,/<! S-N+7! =! j:/! /7%L! >&$7%'%:',+! I&-!
+->'<<+7! 6+-9&7+7! j:/! '$><:=/$! >-'7%+</7! ,/! =/7&! '$%/->+<+$,&! &>+7'&$+<6/$%/!
$'P/</7! ,/! +-/$'7>+7! /! '$><:7&!6'>-&>&$9<&6/-+,&7! >:+->N%'>&7! =! &%-+! 7'%:+,+! +<!
&/7%/! =! 7:-! ,/<! %1-6'$&! =! >&$7%'%:',+! I&-! +-/$'7>+7B! +-/$+7B! >&$9<&6/-+,&7! =!
$'P/</7! 6+-9&7&7! =! >+<>L-/&7! =! ,/7>+$7+$,&! 7&0-/! <+! :$',+,! +$%/-'&-6/$%/!
,/7>-'%+)! R$! /7%+! :$',+,! /7%L! 7'%:+,&! /<! .+<$/+-'&! ,/! <+! 5&$>/I>'8$! &0F/%&!
+>%:+<6/$%/! ,/! /7%:,'&! I&-! <+! C/+<! #>+,/6'+! [+>'&$+<! ,/! H+-6+>'+! =! +<! j:/!
I/-%/$/>/!/7%/!+I+-%+,&!/,+@&<89'>&)!

4&-!g<%'6&!%/$/6&7!/$!/<! %1-6'$&!,/!E'<<+%&=+! <&7!%/--/$&7!I/-%/$/>'/$%/7!
+<! 5:+%/-$+-'&! =! /$! <&7! j:/! ,'7%'$9:'6&7! P+-'&7! $'P/</7! ,/! %/--+3+7! @<:P'+</7!
>&--/7I&$,'/$%/7! +<! -N&! 5+0-'/<)! ('%&<89'>+6/$%/! /7%L$! >&$7%'%:',+7! I&-! 9-+P+7!
I&<'91$'>+7!W/%/-&61%-'>+7!>&$!+-/$+7!=!+->'<<+7)!R$!/<! @&$,&!,/!P+<</7!+>%:+</7!&!
7:0+>%:+</7! W&<&>/$&7! %/$/6&7! +<:P'&$/7! @&-6+,&7! I&-! +->'<<+7B! +-/$+7! =! 9-+P+7!
7:/<%+7)! M+=! j:/! ,/7%+>+-! j:/! I&-! /$>'6+! ,/! <+! %/--+3+! '$@/-'&-! ,/<! -N&! 5+0-'/<!
/$>&$%-+6&7! :$! 6+%/-'+<! ,/! $+%:-+</3+! >+<>L-/+! @&-6+,+! I&-! :$! >&$F:$%&!
%-+P/-%N$'>&! j:/! W+>'+! <+! 7:I/-@'>'/! 7/! P+! W+>'/$,&! 6L7! >&6I+>%&! =! j:/!
>&--/7I&$,/$!+!7'%:+>'&$/7!<+9:$+-/7!@&-6+,+7!/$!<&7!-/6+$7&7!@<:P'+</7)!

SL(*!>QCACNJ>(

R$!&%-&7!P+-'&7! %-+0+F&7!>&6&!/<!I-/7/$%/!=+!W/6&7! '$,'>+,&! <&7!,'7%'$%&7!
@+>%&-/7! j:/! '$%/-P'/$/$! /$! <+! @&-6+>'8$! ,/! <&7! 7:/<&7! =! j:/! >&60'$+,&7! >&$! <+!
+>>'8$!,/!,'P/-7&7!I-&>/7&7! 7/! <</9+! +! 7:! '$,'P',:+<'3+>'8$)!R$! <+!6+=&-N+!,/! <&7!
7:/<&7!j:/!&>:I+$!<+!7:I/-@'>'/!I/$'$7:<+-!W+!7',&!/<!@+>%&-!<'%&<89'>&!/<!j:/!6+=&-!
I/7&!W+!%/$',&!/$!7:!@&-6+>'8$!=!7'7%/6+%'3+>'8$)!4/-&!/$!/<!>+7&!j:/!$&7!&>:I+B!
%1-6'$&!,/!E'<<+%&=+B!,&$,/!<+7!,'@/-/$>'+7!<'%&<89'>+7!7&$!I/j:/U+7!/$!/<!^_q!,/!
7:! 7:I/-@'>'/B! 7&$! /<! -/<'/P/! =! <+! P/9/%+>'8$! <&7! j:/! W+$! >&$,'>'&$+,&! 6L7! 7:!
,'@/-/$>'+>'8$)!R7%+!,'@/-/$>'+>'8$!/7! <+!j:/!7/!>&--/7I&$,/!>&$! <&7!,'7%'%&7! %'I&7!
,/! 7:/<&7! j:/! /$! /7%/! %1-6'$&! W/6&7! &07/-P+,&! /$! <+! >+6I+U+! ,/! >+6I&! j:/!
-/+<'3+6&7! /$! /<! &%&U&! ,/! ]__cB! +7N! >&6&! /$! <+! >&$7:<%+! ,/! <&7! %-+0+F&7!
/,+@&<89'>&7!/Z'7%/$%/7!/$!<+!3&$+!h\`B!\di)!

R7%+7! >&$,'>'&$/7! ,/! -/<'/P/! =! P/9/%+>'8$B! :$',+7! +! 7:! P/3! +! :$+7!
I-/>'I'%+>'&$/7!7:I/-'&-/7!+!<&7!`__!66)!,/!6/,'+!+$:+<B!W+$!'$@<:',&!%+60'1$!/$!
<+!6+=&-!'$@<:/$>'+!,/!,/%/-6'$+,&7!I-&>/7&7!/$!<+!@&-6+>'8$!=!,/7+--&<<&!,/!<&7!
,'7%'$%&7!%'I&7!,/!7:/<&7!=!+7N!P/6&7!j:/!<+!W:6'@'>+>'8$!=!!+<%/-+>'8$!j:N6'>+!I&-!
:$!<+,&!=!<+!/-&7'8$!I&-!&%-&!W+$!W/>W&!j:/!/7%+!3&$+!,/!<+!5:/$>+!,/<!-N&!5+0-'/<!
/7%1! '$><:',+!7/9g$!/<! %-+0+F&!,/!4)!H'$y/!=!>&<+0&-+,&-/7!ol$+!.+7/!,/!,+%&7!,/!
2:/<&7! K/&-/@/-/$>'+,+! I+-+! R:-&I+p! h\fi! /$! <+! -/9'8$! dc! j:/! >&6I-/$,/!
@:$,+6/$%+<6/$%/!5+60'7&</7!>&$!(/I%&7&</7)!
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#U+,'-/6&7!j:/!/$!<+7!>&$,'>'&$/7!,/7>-'%+7!I+-+!/7%/!%1-6'$&!,/!E'<<+%&=+B!
<+! +<%/-+>'8$! j:N6'>+! ,/!6+%/-'+</7! >&6&! +->'<<+7B!6+-9+7B! +-/$'7>+7! =! >+<'3+7! ,+!
<:9+-! +! <+! +<%/-+>'8$B! ,'7&<:>'8$B! W',-+%+>'8$B! W',-8<'7'7! =! <'Z'P'+>'8$! ,/! <&7!
>&6I&$/$%/7!6'$/-+</7!,/!<&7!6+%/-'+</7!,/!I+-%',+!,+$,&!<:9+-!+!<+!+I+-'>'8$!,/!
:$!W&-'3&$%/!,/!+<%/-+>'8$!7:07:I/-@'>'+<!%NI'>&!,/!<&7!5+60'7&</7!=!I&-!&%-&!<+,&!
/$!/7%/!%1-6'$&!>&$!:$+!9-+$!>:0'/-%+!+-08-/+!/7!<+!W:6'@'>+>'8$!/<!&%-&!I-&>/7&!
7&0-/7+<'/$%/B! I-&>/7&! >&6I</F&! ,&6'$+,&! @:$,+6/$%+<6/$%/! I&-! <&7!
6'>-&&-9+$'76&7!j:/!W+0'%+$!/$!/<!7:/<&7!=!j:/!+<%/-+$!<&7!-/7%&7!P/9/%+</7!,+$,&!
<:9+-! +<! W:6:7! /7! ,/>'-! 6+%/-'+! &-9L$'>+! %-+$7@&-6+,+! j:/! &>:I+! <+! >+I+!
7:I/-@'>'+<!,/!<&7!7:/<&7)!4/-&!>&6&!/$!<+7!>&$,'>'&$/7!,/7>-'%+7B!W/6&7!'$,'>+,&!<+!
/Z'7%/$>'+! ,/! :$! -/<'/P/! 6:=! +0-:I%&B! 17%/! ,+! <:9+-! +! :$! I-&>/7&! '$P/-7&! +! <+!
@&-6+>'8$!,/<!7:/<&!=!j:/!/7!<+!/-&7'8$B!I/-&!j:/!+:$!6:=!>&$%-&<+,+!/$!/7%+!3&$+!
I-/>'7+6/$%/!I&-! <+!P/9/%+>'8$!/7!-/7I&$7+0</!,/! <+!/Z'7%/$>'+!,/! <&7!(/I%&7&</7B!
7:/<&7!,/!I&>+!I-&@:$,',+,)!

R7%&7! 7:/<&7!5+60'7&</7B! (/I%&7&</7! =!C/9&7&</7!j:/!,/7I:17!,/@'$'-/6&7!
6L7! +6I<'+6/$%/! P'/$/$! +>&6I+U+,&7! ,/! &%-&7! 7:/<&7! j:/! >&$! 6/$&-!
-/I-/7/$%+>'8$! /$>&$%-+6&7! /$! /7%/! %1-6'$&! =! j:/! >&--/7I&$,/$! >&$! &%-&7!
K-+$,/7!K-:I&7!,/!2:/<&7!j:/!+I+-/>/$!/$! <+!><+7'@'>+>'8$!/6I</+,+!I&-! <+!H#J?
l[R25J!h\ei!=!j:/!/7!<+!j:/!P/$'6&7!7'9:'/$,&!$&7&%-&7!/$!/7%+7!6&$&9-+@N+7)!*/!
%&,+7! @&-6+7!7&6&7!>&$7>'/$%/7!,/!j:/! <+7!6&,'@'>+>'&$/7!j:/!,'>W+!7'7%/6L%'>+!
W+! 7:@-',&! <&7! +U&7! \ccb! h\^i! =! \cc^! h\ci! W+$! +@/>%+,&!6:=! <'9/-+6/$%/! +! <&7!
I-'$>'I+</7!9-:I&7!,/!7:/<&7!j:/!/$>&$%-+6&7!/$!/7%/!6:$'>'I'&)!#,/6L7!%/$/6&7!
&%-&7! 7:/<&7!6L7!6'$&-'%+-'&7! =! j:/! +>&6I+U+$! +! <&7! =+! >'%+,&7! +$%/-'&-6/$%/B!
>&6&!7&$! <&7!H<:P'7&</7!=! <&7!5+<>'7&</7!=!6L7!-+-+6/$%/!+g$! <&7!K=I7'7&</7)!4&-!
g<%'6&! /$! +<9:$&7! <:9+-/7! ,/<! /7%/! %1-6'$&! ,/! E'<<+%&=+! =! 9/$/-+<6/$%/! /$! <+!
>+--/%/-+! j:/! >&$,:>/! +! <+! I/,+$N+! ,/! 5'<+$>&B! +I+-/>/$! 7:/<&7! @&7'<'3+,&7! I&-!
+I&-%/7! 6L7! 6&,/-$&7)! R7%&7! 7:/<&7! j:/! I-/7/$%+$! 6+=&-! /P&<:>'8$! /,L@'>+B!
-/7I&$,/$! +! :$+7! >&$,'>'&$/7! ><'6L%'>+7! ,/! 6+=&-! W:6/,+,! =! %/6I/-+%:-+B!
,'7%'$9:'1$,&7/!@:$,+6/$%+<6/$%/!I&-!<+!I-/7/$>'+!/$!7:!I/-@'<!,/!:$!W&-'3&$%/!&!
>+I+! >&$! :$+! >'/-%+! +>:6:<+>'8$! ,/! +->'<<+! ,/! &-'9/$! /,L@'>&)! R$! <+! 5<+7'@'>+>'8$!
H#JB!/7%&7!7:/<&7!/7%L$!-/>&9',&7!/$!/<!K-+$!K-:I&!,/!<&7!(:P'7&</7)!#,/6L7!,/!<&7!
9-:I&7! =+! '$,'>+,&7! =! j:'3L! >&6&!6/-+! >:-'&7',+,B! /$! <&7! F+-,'$/7! j:/! +,&-$+$!
/7%/!6+9$N@'>&!.+<$/+-'&!,/!(+!5&$>/I>'8$!/$>&$%-+6&7!:$&7!7:/<&7!/$!9-+$!I+-%/!
,/0',&!+!<+!+>%'P',+,!W:6+$+!=!j:/!7&$!<&7!#$%-&7&</7)!

R6I/3+-/6&7! +! >&$%'$:+>'8$! >&$! <+! ,/7>-'I>'8$! ,/! <&7! 7:/<&7! j:/! W/6&7!
&07/-P+,&!/$!/7%/!6:$'>'I'&!/6I/3+$,&!I&-!<&7!5+60'7&</7)!(&7!41f^"_'-$_!7&$!
<&7! 7:/<&7!6L7! +0:$,+$%/7B! I:/7! <&7! /$>&$%-+6&7! 7&0-/! >+7'! %&,+7! <+7! <'%&<&9N+7!
>&--/7I&$,'/$%/7!+<!;'&>/$&! %:-&<'/$7/!=!/$!,'7%'$%+7!I&7'>'&$/7! %&I&9-L@'>+7)!R<!
I/-@'<!j:/!I-/7/$%+$!/7%&7!7:/<&7!+<!W+>/-!:$+!>+<'>+%+!7/!>&--/7I&$,/!>&$!:$!!+<%&!
9-+,&! ,/! /P&<:>'8$! /,L@'>+B! /7! ,/! %'I&! #.5! /7! ,/>'-! >&$! :$+! >+I+! :! W&-'3&$%/!
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7:I/-@'>'+<B! o#p!6L7!&!6/$&7!-'>&!/$!6+%/-'+!&-9L$'>+B!:$!W&-'3&$%/!o.p! %NI'>&!,/!
+<%/-+>'8$!j:N6'>+!=!@N7'>+!=!:$!W&-'3&$%/!o5p!>&--/7I&$,'/$%/!+<!6+%/-'+<!9/&<89'>&!
,/! I+-%',+)! R7+! +<%/-+>'8$! ,/<! W&-'3&$%/! o.p! 7/! -/@</F+! I&-! <+! +I+-'>'8$! ,/! :$+!
/7%-:>%:-+!,'7%'$%+!+!<+!,/<!6+%/-'+<!,/!I+-%',+B!I&-!<+!/<'6'$+>'8$!%&%+<!&!I+->'+<!,/<!
>+-0&$+%&!>L<>'>&!7'!/<!6+%/-'+<!,/!I+-%',+!<&!%:P'/7/!=!I&-!<+!I-/7/$>'+!%&,+PN+!,/!
6'$/-+</7! +<%/-+0</7)! R7%/! W&-'3&$%/! o.p! +,/6L7! %'/$/! :$+! 6+=&-! '$%/$7',+,! ,/!
>&<&-B!9/$/-+<6/$%/!6L7!-&F'3+!=!j:N6'>+6/$%/!I-/7/$%+!:$+!>+I+>',+,!,/!>+60'&!
>+%'8$'>&!6+=&-!,/!\f!6'<'/j:'P+</$%/7!I&-!\__!9-+6&7!,/!<+!+->'<<+!,/!/7%/!7:/<&)!
R$! @:$>'8$! ,/<! I-/,&6'$'&! ,/! ,/%/-6'$+,+! <'%&<&9N+! =! P/9/%+>'8$! W/6&7!
,'@/-/$>'+,&! 5+60'7&</7! Wg6'>&7B! /g%-'>&7B! >+<>L-'>&7! =! /$! 6/$&-! I-&I&->'8$!
>+60'7&</7! ,N7%-'>&7)! (&7! I.$/0&%*"&' <m$09%&! 7&$! <&7! j:/! /$! 7:! W&-'3&$%/! 6L7!
7:I/-@'>'+<B! ,/! :$! /7I/7&-! ,/! :$&7! b_! >67)B! I&7//$! :$! >&$%/$',&! /$! 6+%/-'+!
&-9L$'>+! 7:I/-'&-! +<! ]q! I/-&! 6+<! W:6'@'>+,+! >&6&! <&! ,/6:/7%-+! <+! -+38$!
5+-0&$&X['%-89/$&!>&$!P+<&-/7!7'/6I-/!7:I/-'&-/7!+!\b)![&!7&$!>+<'3&7B!>&$!:$!IM!
+<-/,/,&-!,/!f!=!:$!9-+,&!,/!7+%:-+>'8$!/$!0+7/7!7'/6I-/!'$@/-'&-!+!d_)!R<!6+%/-'+<!
,/! I+-%',+! 7&$! 9/$/-+<6/$%/! +->'<<+7! >&$! '$%/->+<+>'&$/7! ,/! +-/$'7>+7! =! <+!
P/9/%+>'8$! ,&6'$+$%/! <&7! 0&7j:/7! ,/! 4'$&! >+--+7>&)! ;L7! +0:$,+$%/7! 7&$! <&7!
I.$/0&%*"&'"m+,09%&!>&$!>&$%/$',&7!/$!6+%/-'+!&-9L$'>+!'$@/-'&-!+<!]qB!%+60'1$!$&!
>+<'3&7! I/-&! >&$! P+<&-/7! ,/! IM! 7:I/-'&-/7! +! e! =! 9-+,&! ,/! 7+%:-+>'8$! /$! 0+7/7!
6+=&-! ,/<! d_q)! (&7! /$>&$%-+6&7!6+=&-6/$%/! 7&0-/! <+! +<%/-$+$>'+! ,/! +->'<<+7! =!
6+-9+7!>&$!'$%/->+<+>'&$/7!,/!+-/$'7>+7)!I.$/0&%*"&'-G&+,09%&!>&$!6/$&7!,/<!]q!,/!
6+%/-'+!&-9L$'>+B!6:=!6+<!W:6'@'>+,+B!I&-!7:I:/7%&!$&!>+<'3&7B!>&$!IM!'$@/-'&-!+!f!
=!7+%:-+>'8$!/$!0+7/7!'$@/-'&-!+<!d_q)!2/!7'%:+$!6L7!/$!3&$+7!>&$!,&6'$'&!,/!<+7!
+-/$'7>+7)!r!@'$+<6/$%/!I.$/0&%*"&'9.*9F,09%&!j:/!7&$!>+<'3&7!/$!%&,&!/<!I/-@'<B!>&$!
P+<&-/7! ,/! IM! 7:I/-'&-/7! +! e! =! 9-+,&! ,/! 7+%:-+>'8$! /$! 0+7/7! ,/<! \__q! &! >&$!
P+<&-/7! 6:=! I-8Z'6&7)! 2/! ,/7+--&<<+$! 9/$/-+<6/$%/! 7&0-/! 6+-9+7! >&$!
'$%/->+<+>'&$/7! >+<'3+7)! R$! %&%+<! /<! >&$F:$%&! ,/! 5+60'7&</7! P'/$/$! +! -/I-/7/$%+-!
>/->+! ,/<! e_q! ,/! <&7! 7:/<&7! I-/7/$%/7! /$! /7%/! %1-6'$&! ,/! E'<<+%&=+)! 2/!
>&--/7I&$,/$! >&$! <&7! J>W-/I%7! =! l60-/I%7! ,/<! J-,/$! ,/! <&7! Q$>/I%'7&</7! ,/! <+!
S+Z&$&6N+!+6/-'>+$+)!

#!>&$%'$:+>'8$!%/$/6&7!<&7!:$3'_'-$_B!>:=+!/Z%/$7'8$!7:I&$/!+<9&!6L7!,/<!
\dq!,/!<+!7:I/-@'>'/!,/<!%1-6'$&!=!7&$!7:/<&7!>&$!6/$&-!,/7+--&<<&!/,L@'>&!I:/7!
/$! /<<&7! 7&<&! I:/,/! -/>&$&>/-7/! :$! W&-'3&$%/! &! >+I+! 7:I/-@'>'+<B! #B! >&$! P+-'+0</!
>&$%/$',&!/$!6+%/-'+!&-9L$'>+!=!j:/!7/!@&-6+!,'-/>%+6/$%/!7&0-/!6+%/-'+</7!I&>&!
&! $+,+! >&$7&<',+,&7)! (&7! C/9&7&</7! $&! %'/$/$! /7%-:>%:-+! ,/! 7:/<&! =! $&! 7&$! ,/!
&-'9/$! @<:P'+<)! 2/! ,/7+--&<<+$! @:$,+6/$%+<6/$%/! +! I+-%'-! ,/! <:%'%+7B! +->'<<+7B!
+-9'<'%+7B!6+-9+7B!6+-9&>+<'3+7!&!6+-9+7! =/7N@/-+7! /! '$><:7&!,/I87'%&7! >&<:P'+</7B!
6+%/-'+</7! %&,&7! /<<&7! ,/! @L>'<! /-&7'&$+0'<',+,)! R$%-/! <&7! ,'P/-7&7! %'I&7! ,/!
-/9&7&</7!/Z'7%/$%/7B!/$>&$%-+6&7!/$!/7%/! %1-6'$&!oC"3%&%*"&'"m+,09%&B!9.*9F,09%&B!
31J&09%&! =! 6L7! -+-+6/$%/! m$/,09%&! =! -G&+,09%&p)! (&7! /g%-'>&7! >&$! :$! 9-+,&! ,/!
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7+%:-+>'8$!/$!0+7/7!6+=&-!,/!d_qB!<&7!>+<>L-'>&7!>&$!>+-0&$+%&!>L<>'>&!/$!<+!6+7+!
,/<!7:/<&B! <&7!9=I7'>&7!,/7+--&<<+,&7!7&0-/!6+-9+7!=/7N@/-+7B! <&7!g60-'>&7!>&$!:$!
I&%/$%/! W&-'3&$%/! &-9L$'>&! >&$!6L7! ,/<! ]q! ,/!6+%/-'+! &-9L$'>+! =! <&7! ,N7%-'>&7!
7:/<&7! L>',&7! =! >&$! 7+%:-+>'8$! '$@/-'&-! +<! d_q)! */$%-&! ,/! <+! 5<+7'@'>+>'8$!
+6/-'>+$+B!/$!E'<<+%&=+!7&$!9/$/-+<6/$%/!J-%W/$%7!,/<!J-,/$!,/!<&7!R$%'7&</7)!

5&$! I+-/>',+! /Z%/$7'8$! =! 7'%:+,&7! /$! <+7! >&%+7! 6L7! 0+F+7! ,/<! %1-6'$&!
%/$/6&7! :$&7! 7:/<&7! >&$! /<! 6+=&-! P+<&-! +9-&$86'>&)! 2&$! <&7! Q-08"_'-$_)! R7%&7!
7:/<&7! 7/! >+-+>%/-'3+$! I&-! 7:! /7>+7+! /P&<:>'8$! /,L@'>+! I&-! /<! I&>&! %'/6I&! j:/!
%'/$/$!I+-+!/P&<:>'&$+-!+<!j:/,+-!/$%/--+,&7!I&-!$:/P&7!+I&-%/7!-/9:<+-/7!@-/7>&7!
j:/!7/-L$!6+%/-'+<!,/!I+-%',+!,/!$:/P&!7:/<&)!R7!I&-!<&!j:/!/7!@-/>:/$%/!/$>&$%-+-!
/$!:$+!>+<'>+%+!I-&@:$,+!P+-'&7!,/I87'%&7!7:I/-I:/7%&7!>&$!7:7!-/7I/>%'P&7!7:/<&7)!
4/-&!/$!/<!>&$F:$%&!,/!:$!7:/<&!=!7:!6+%/-'+<!,/I+-%',+!7/!W+!,/!&07/-P+-!+<!6/$&7!
:$+!/7%-+%'@'>+>'8$!+<!6/$&7!,/<!]dq!/$!/<!P&<:6/$!%&%+<!,/<!7:/<&)!2&$!7:/<&7!j:/!
<&7!/$>&$%-+6&7!7&0-/!6+%/-'+</7!>:+%/-$+-'&7!>&6&!/$!<&7!+<:P'&$/7!-/>'/$%/7!,/!
<&7!-N&7B!/$!9<+>'7!=!/$!,/I87'%&7!>&<:P'+</7!,/!I/$,'/$%/)!

#<! 7/-! 7:/<&7! F8P/$/7B! >&6&! W&-'3&$%/! /,L@'>&! 7&<+6/$%/! I-/7/$%+$! /$!
>&$,'>'&$/7! $+%:-+</7B! :$+! >+I+! 7:I/-@'>'+<B! W&-'3&$%/! #B! >&6&! 6LZ'6&! ,/! b_!
>/$%N6/%-&7! ,/! I-&@:$,',+,B! I&0-/! /$! 6+%/-'+! &-9L$'>+! =! >&$! P+<&-/7! ,/! IMB!
7+%:-+>'8$!/$!0+7/7!=!>&$%/$',&!/$!>+-0&$+%&!>L<>'>&!/$!@:$>'8$!,/<!&-'9/$!,/!7:7!
+I&-%/7B! 7:/<&7! 0'/$! ,-/$+,&7! /$! 9/$/-+<! =! >&$! %/Z%:-+7! j:/! P+$! ,/! @-+$>&!
+-/$&7+7!+!@-+$>&!+->'<<&7+7)!2&$!7:/<&7!j:/!+:$j:/!/$!7N!$&!7&$!I-&@:$,&7B!I&-!/<!
6+%/-'+<!7&0-/!/<!j:/!7/!,/7+--&<<+$B!%'/$/$!:$+!0:/$+!I-&@:$,',+,!+I-&P/>W+0</!
I&-!<+7!I<+$%+7!<&!j:/!:$',&!+!7:!I&7'>'&$/7!,/!%&I&9-+@N+!<<+$+!&!>+7'!<<+$+!W+>/!,/!
/7%&7! 7:/<&7! >&6&! =+! W/6&7! ,'>W&! +$%/-'&-6/$%/B! <&7! ,/! 6/F&-! =! 6+=&-!
+I-&P/>W+6'/$%&! +9-N>&<+)! R$! /7%/! %1-6'$&! ,/! E'<<+%&=+! <&7! /$>&$%-+6&7!
@:$,+6/$%+<6/$%/!/$!/<!P+<</!,/<!-N&!5+0-'/<!j:/!=+!/$!/7%+!I+-%/!6:/7%-+!:$!>+:>/!
+0'/-%&)!

R$! /7%/! %1-6'$&! <&7! H<:P'7&</7! j:/! 9/$/-+<6/$%/! /$>&$%-+6&7! 7&$! <&7!
9.*9F,09%&! >&$! >+-0&$+%&! >L<>'>&! +<! 6/$&7! /$! <&7! b_! I-'6/-&7! >/$%N6/%-&7! =! /$!
6/$&-! /Z%/$7'8$! <&7! "m+,09%&! j:/! $&! 7&$! >+<'3&7! /$! /7+! I-&@:$,',+,! I/-&! j:/!
%'/$/$!:$!9-+,&!,/!7+%:-+>'8$!/$!0+7/7!7:I/-'&-!+<!d_q)!R7%&7!7:/<&7!7&$!<&7!j:/!
/$! ><+7'@'>+>'&$/7!6L7! +$%'9:+7! 7/! ,/7>-'0N+$! >&6&! o7:/<&7! +<:P'+</7p! &! %+60'1$!
o>&6&!7:/<&7!,/!P/9+p!=!/$!<+!@-+$>/7+!,/!\cfe!>&6&!o7:/<&7!6'$/-+</7!0-:%&7!,/!
+I&-%/!+<:P'+<p!=!=+!/$!<+!2&'<!S+Z&$&6=!,/!\ced!7/!'$><:N+$!/$!H<:P/$%7!,/$%-&!,/<!
J-,/$!,/!<&7!R$%'7&</7)!

2:/<&7!>&$!6/$&-!/Z%/$7'8$B!/$%-/!/<!d!=!/<!\_qB!/$!/<!%1-6'$&!%/$/6&7!<&7!
A$i&'_'-$_B! j:/! >&6&!=+! <+!I+-%N>:<+!I-/@'F&! 9-'/9+! o</I%&pB! '$,'>+B! /j:'P+</$%/! +!
,/<9+,&)!E/6&7!j:/!7/!%-+%+!,/!7:/<&7!,/!I&>+!I&%/$>'+B!,/!I&>&!/7I/7&-B!I:/7!7&$!
7:/<&7! j:/! P'/$/$! <'6'%+,&7! /$! I-&@:$,',+,! I&-! <+! I-/7/$>'+! ,/! :$+! -&>+! ,:-+!
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>&$%'$:+B! I&-! <+! I-/7/$>'+! ,/! :$! 6+%/-'+<! 6:=! >+<>L-/&! >&$! 6L7! ,/<! `_q! ,/!
>+-0&$+%&! >L<>'>&! &! I&-! <+! /Z'7%/$>'+! ,/! :$+! >+I+! ,:-+! >/6/$%+,+! >&6&! 7&$!
>&$9<&6/-+,&7! =! >&7%-+7! =! %&,&! /<<&! ,/$%-&! ,/! <&7! b_! I-'6/-&7! >/$%N6/%-&7! ,/!
I-&@:$,',+,)! 28<&! I-/7/$%+$! :$! W&-'3&$%/! 7:I/-@'>'+<! #B! j:/! /7! ,/! %'I&! 8>-'>&! &!
68<<'>&!/$!@:$>'8$!,/<!>&$%/$',&!/$!6+%/-'+!&-9L$'>+B!6/$&-!&!6+=&-!,/<!]q!=!,/!
7:!9-+,&!,/!W:6'@'>+>'8$)!

*/! <&7! 7'/%/! %'I&7! ,'7%'$%&7! ,/! (/I%&7&</7! j:/! <+! H#J! >&$%/6I<+B! $&7&%-&7!
/$>&$%-+6&7!/$!/7%+!>&6:$',+,!,/!E'<<+%&=+B!N"J+%&%*"&'"m+,09%&B!7:/<&7!>&$!6/$&7!
,/<!]q!,/!6+%/-'+!&-9L$'>+B!0'/$!W:6'@'>+,+B!7'$!>+-0&$+%&!>L<>'>&!/$!/<!I/-@'<!I/-&!
>&$!:$+!7+%:-+>'8$!/$!0+7/7!,/!6L7!,/<!d_q)!(&7!7'%:+6&7!$&-6+<6/$%/!7&0-/!<+7!
+->'<<+7!6'&>/$+7!%+$!+0:$,+$%/7!/$!/<!%1-6'$&)!J%-&7!</I%&7&</7!I/-&!>&$!6/$&-!
/Z%/$7'8$! 7&$! <&7! N"J+%&%*"&' -G&+,09%&B! 7:/<&7! L>',&7! >&$! IM! 6/$&-! ,/! fB! I&-! <&!
%+$%&!$&!>+<'3&7!=!>&$!7+%:-+>'8$!'$@/-'&-!+<!d_q!=!>&$!6/$&7!,/<!]q!,/!6+%/-'+!
&-9L$'>+! =! 6+<! W:6'@'>+,+)! (&7! /$>&$%-+6&7! 7&0-/! <+7! +-/$'7>+7! ,/<! S-'+7)! (&7!
N"J+%&%*"&',"2-&G209%&!j:/!I-/7/$%+$!:$!W&-'3&$%/!&-9L$'>&!/$!7:I/-@'>'/B!#B!0'/$!
/7%-:>%:-+,&!=!>&$!6L7!,/<!]q!/$!6+%/-'+!&-9L$'>+!0'/$!W:6'@'>+,+B!>&$!-+3&$/7!
5X[! '$@/-'&-/7! +! \_)! 2&$! 7:/<&7! 6:=! >+<'3&7! I:/7! 7/! ,/7+--&<<+$! +! I+-%'-! ,/!
6+%/-'+</7! >&$!6L7! ,/<! `_q! ,/! >+-0&$+%&! >L<>'>&! >&6&! 7&$! <&7! >&$9<&6/-+,&7!
>+<'3&7! /$>&7%-+,&7! &! <&7! I+j:/%/7! ,/! >+<'3+7! j:/! /$>&$%-+6&7! /$%-/! <+7!6+-9+7!
,/<! 6'&>/$&! &! <&7! %-+P/-%'$&7! >:+%/-$+-'&7)! (&7! N"J+%&%*"&' $K**09%&! j:/! 7/!
,'@/-/$>'+$! ,/! <&7! +$%/-'&-/7! @:$,+6/$%+<6/$%/! I&-! @&-6+-7/! +! I+-%'-! ,/!
6+%/-'+</7! >&$! >&$%/$',&! /$! >+-0&$+%&! >L<>'>&! '$@/-'&-! +<! `_q! =! ,/7+--&<<+,&7!
7&0-/!%&,&!+!I+-%'-!,/!>&<:P'&7!=!,/--:0'&7!,/!<+,/-+)!(&7!N"J+%&%*"&'m$/,09%&!j:/!
%'/$/$! :$! W&-'3&$%/! &-9L$'>&! /$! 7:I/-@'>'/! ,/! >&<&-! &7>:-&B! I&%/$%/B! 6+<!
W:6'@'>+,&B! ,/! 0+F+! 7+%:-+>'8$! =! L>',&7! I:/7! 7:! IM! +$,+! +<-/,/,&-! ,/! f)! (&7!
/$>&$%-+6&7!+!P/>/7!7&0-/!6+%/-'+</7!L>',&7!>&6&!+-/$'7>+7B!>:+->'%+7B!I'3+--+7!=!
+<%/-$+$>'+!,/!+-/$'7>+7!>&$!+->'<<+7!=!0+F&!%:I',+!P/9/%+>'8$!@&-/7%+<!)r!I&-!g<%'6&!
N"J+%&%*"&'*G+09%&!j:/!7/!>&--/7I&$,/$!>&$! <&7!+$%'9:&7!('%&7&</7!,/! <+!H#J!=!7&$!
<&7!7:/<&7!j:/!7/!/$>:/$%-+$!<'6'%+,&7!,/$%-&!,/!<&7!\_!I-'6/-&7!>/$%N6/%-&7!I&-!
:$+!-&>+!,:-+!&!I&-!:$+!>+I+!>/6/$%+,+)!#j:N! <&7!/$>&$%-+6&7!7&0-/!+-/$'7>+7B!
>+<'3+7! =! >&$9<&6/-+,&7! =! >&'$>',/$! >&$! <+7! 3&$+7! 6L7! /-&7'&$+,+7! =! 7'$!
+I-&P/>W+6'/$%&!+<9:$&)!R$!/7%/!9-:I&!,/!<&7!</I%&7&</7!/$>&$%-+6&7!7:/<&7!j:/!
I:/,/$! '$><:'-7/B! ,/0',&! 7:7! 9-+$,/7!,'@/-/$>'+7B! /$! %-/7! 8-,/$/7!,'7%'$%&7!,/! <+!
S+Z&$&6N+!+6/-'>+$+"!R$%'7&</7B!Q$>/I%'7&</7!=!;&<<'7&</7)!

5&$!/Z%/$7'8$!I+-/>',+!+!<+!,/!<&7!(/I%&7&</7!%/$/6&7!/$!/7%/!6:$'>'I'&!,/!
E'<<+%&=+!:$&7!7:/<&7!j:/!,/$%-&!,/!7:!6&-@&<&9N+!I-/7/$%+$!:$!W&-'3&$%/!>L<>'>&!
,/0',&!+!:$!/$-'j:/>'6'/$%&!I&-!:$!>+-0&$+%&!7/>:$,+-'&!=!j:/!7/!/$>:/$%-+!0'/$!
/$! @&-6+! /$,:-/>',+! @&-6+$,&! >&7%-+7B! W&-'3&$%/! I/%-&>L<>'>&B! &! 7'6I</6/$%/!
>&6&!>&$>/$%-+>'&$/7!,/!>+<'3+!I:<P/-:</$%+!0<+$,+)!2&$!<&7!41-%"_'-$_)!K&9%!h]_i!
=! ;+%W'/:! h]\i! I'/$7+$! j:/! /$! <+! @&-6+>'8$! ,/! /7%+7! +>:6:<+>'&$/7! >+<'3+7! 7/!
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>&60'$+! <+! 91$/7'7! 7/,'6/$%&<89'>+! =! <+! /,L@'>+)! #,/6L7! ,/<! W&-'3&$%/! >L<>'>&!
I:/,/$! I-/7/$%+! :$! W&-'3&$%/! 7:I/-@'>'+<B! 8>-'>&B! I&0-/! /$! 6+%/-'+! &-9L$'>+! &!
P/$'-! +>&6I+U+,&! %+60'1$! ,/! :$! W&-'3&$%/! 7:07:I/-@'>'+<B! W&-'3&$%/! .B!
'6I-/9$+,&!/$!>+-0&$+%&!>L<>'>&)!R$!E'<<+%&=+!W/6&7!>&6I-&0+,&!<+!/Z'7%/$>'+!,/!
I.*90&%*"&' <FJ*09%&! =! I.*90&%*"&' JT+,09%&)! R7%&7! g<%'6&7! 7&$! <&7! j:/! I-/7/$%+$! <+!
+>:6:<+>'8$! >+<'3+! /$! @&-6+! /$,:-/>',+)! l$&7! =! &%-&7! 7/! /$>:/$%-+$!
@:$,+6/$%+<6/$%/! 7&0-/! %-+P/-%'$&7B! 9<+>'7! =! %/--+3+7! +$%'9:+7! =! 7&0-/!
>&$9<&6/-+,&7!6'&I<'&>1$'>&7)!2&$!<&7!J-%W',7!,/!<+!><+7'@'>+>'8$!+6/-'>+$+)!

R$! 7'%'&7! 6:=! >&$>-/%&7! =! 7&0-/! 6+-9+7! 6:=! =/7N@/-+7! &! 7&0-/! =/7&7B!
I&,/6&7!/$>&$%-+-!7:/<&7!6:=!I+-/>',&7!/$!7:!+7I/>%&!=!,/7+--&<<&!/,L@'>&!+!<&7!
>+<>'7&</7!j:/!+>+0+6&7!,/!,/7>-'0'-!I/-&!+U+,'/$,&! <+!I-/7/$>'+!/$!7:!I/-@'<!,/!
:$!W&-'3&$%/!9NI7'>&!&!I/%-&9NI7'>&B!/7!,/>'-!:$!W&-'3&$%/!,/!+>:6:<+>'8$!,/!=/7&!
0'/$! /$! @&-6+! I:<P/-:</$%+! &! 0'/$! /$! @&-6+! ,/! >&7%-+! /$,:-/>',+)! 2&$! <&7!
N)i_"_'-$_)! R$! <+! ><+7'@'>+>'8$! +6/-'>+$+! 7/! 7'%g+$! /7%&7! 7:/<&7! %+60'1$! /$! /<!
7:0&-,/$!,/!<&7!J-%W',7)!

r+! W/6&7! >'%+,&! >&6&!6/-+7! >:-'&7',+,/7! &%-&7! ,&7! 7:/<&7! I-/7/$%/7! /$!
/7%/! %1-6'$&! ,/! E'<<+%&=+)! l$&7! 7&$! <&7! <<+6+,&7! >,&h#'_'-$_B! 7:/<&7! &! 0'/$!
>-/+,&7!I&-!<&7!W&60-/7!&!0'/$!j:/!7:!,/7+--&<<&!P'/$/!@:/-%/6/$%/!'$@<:/$>'+,&!
I&-! <+! +>>'8$! W:6+$+)! 2&$! <&7! 7:/<&7! @&-6+,&7! 7&0-/! P/-%/,/-&7! >&$%-&<+,&7B!
7&0-/! -/7',:&7! 6'$/-&7! &! 7&0-/! &%-&7! %'I&7! ,/! +I&-%/7! =! %+60'1$! +j:/<<&7! j:/!
>&$F:$%+6/$%/!>&$!-'/9&7!7/>:<+-/7!W+$!+I&-%+,&!,'P/-7&7!7/,'6/$%&7!=!%+60'1$!
+$%'9:&7! 7:/<&7! /$! <&7! j:/! <+0&-/&7! I-&@:$,&7! =! >&$%'$:+,&7! I-&,:F/-&$! <+!
/<'6'$+>'8$!%&%+<!&!I+->'+<!,/!<&7!I-'6'%'P&7!W&-'3&$%/7!/,L@'>&7)!RF/6I<&!,/!I+-%/!
,/! /<<&! <&! %/$/6&7! /$! <&7! 7:/<&7! ,/! <&7! 0&$'%&7! =! >:',+,&7! F+-,'$/7! j:/! @&-6+$!
I+-%/!,/<!>&$F:$%&!,/<!.+<$/+-'&!,/! <+!5&$>/I>'8$B!&0F/%'P&!,/!/7%&7!/7%:,'&7!I&-!
I+-%/!,/!<+!C/+<!#>+,/6'+!,/!H+-6+>'+)!

H'$+<6/$%/! =! +! ,'@/-/$>'+! ,/! <&7! +$%/-'&-/7! 7:/<&7! @L>'</7! ,/! &07/-P+-! =!
>&$%/6I<+-!%/$/6&7!&%-&7!7:/<&7!j:/!>&$!<+!,/$&6'$+>'8$!,/!A08"_'-$_!-/>&9/!<+!
><+7'@'>+>'8$! H#JB! I/-&! j:/! /$! /7%/! >+7&! ,/!E'<<+%&=+! 7&$!,'@N>'</7! ,/! &07/-P+-! +<!
/$>&$%-+-7/! @&7'<'3+,&7!I&-! +I&-%/7! 7/,'6/$%+-'&7!6L7!6&,/-$&7)! (+!S+Z&$&6N+!
+6/-'>+$+! <&7! ,/$&6'$+! #<@'7&</7)! R$! :$+! :! &%-+! ><+7'@'>+>'8$! 7&$! 7:/<&7! >:=+!
>+-+>%/-N7%'>+! @:$,+6/$%+<! /7! <+! I-/7/$>'+! /$! 7:! 6&-@&<&9N+! ,/! :$! W&-'3&$%/!
7:07:I/-@'>'+<B! <<+6+,&!W&-'3&$%/!.!L-9'>&B!6:=!,'7%'$%&!,/<!j:/!/$>&$%-+6&7!/$!
<&7!5+60'7&</7!+$%/-'&-6/$%/!,/7>-'%&7)!R7%/!W&-'3&$%/!oL-9'>&pB!.%B!7/!>+-+>%/-'3+!
@:$,+6/$%+<6/$%/!I&-j:/!7:!>&$%/$',&!/$!+->'<<+!/7!><+-+6/$%/!7:I/-'&-!+!<+!j:/!
/Z'7%/!/$!/<!W&-'3&$%/!7:I/-@'>'+<!=!/7%+!,'@/-/$>'+>'8$!%/Z%:-+<!/,L@'>+B!I:/,/!7/-!
,/0',&!+!:$+!+>:6:<+>'8$!,/!+->'<<+!'<:P'+<B!+!:$+!,/7%-:>>'8$!I+->'+<!,/!+->'<<+!,/<!
W&-'3&$%/!7:I/-@'>'+<B!+!:$+!/-&7'8$!7/</>%'P+!,/!<+!+->'<<+B!+!:$+!+>%'P',+,!0'&<89'>+!
>&$>-/%+!&!+!+<9:$+!>&60'$+>'8$!,/!>:+<j:'/-+!,/!/7%&7!I-&>/7&7)!
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(&7!(:P'7&</7!7&$!7:/<&7!>&$!+<%&!9-+,&!,/!/P&<:>'8$!/,L@'>+!j:/!-/7I&$,/$!
+! :$+! >&$,'>'&$/7! ,/! ><'6+! 6/,'%/--L$/&! I/-&! >&$! :$+! 6+=&-! I<:P'&7',+,! =!
%/6I/-+%:-+!j:/!<+7!+>%:+</7!=!>&$!I/-'&,&7!,/!@&-6+>'8$!6L7!<+-9&7!=!I&-!/7&!7&$!
@L>'</7! ,/! /$>&$%-+-! /$! <+7! +<%+7! %/--+3+7! ,/! <&7! -N&7! =! /$! @&-6+! -/<'>%+! 7&0-/!
6+%/-'+</7!>+<'3&7!I<'&>/$&7!/!'$><:7&!6L7!+$%'9:&7)!2&$!7:/<&7!j:/!I:/,/$!I&7//-!
+,/6L7!,/<! %NI'>&!W&-'3&$%/!L-9'>&!&! %/Z%:-+<B!:$! @:/-%/!,/7+--&<<&!,/!/7%-:>%:-+B!
9/$/-+<6/$%/!I&<'1,-'>+B!:$!W&-'3&$%/!#B!8>-'>&!&!g60-'>&B!:$!W&-'3&$%/!>L<>'>&!&!
I-&I'/,+,/7!@1--'>+7B!P1-%'>+7!&!9</N>+7)!R$!6:>W&7!>+7&7!/7%/!W&-'3&$%/!.%!I:/,/!
<</9+-!+!I-/7/$%+-!@:/-%/7!>&<&-+>'&$/7!-&F'3+7)!

J%-+7! I-&I'/,+,/7! ,/! <&7! (:P'7&</7! 7&$! %/$/-! :$+! >+I+>',+,! ,/! >+60'&!
>+%'8$'>&! '9:+<! &! 7:I/-'&-! +! ]`!6'<'/j:'P+</$%/7! I&-! \__! 9-+6&7! ,/! +->'<<+! =! :$!
9-+,&! ,/! 7+%:-+>'8$! /$! 0+7/7! '9:+<! &! 7:I/-'&-! +<! d_q)! #7N! >&6&!6:>W+7! ,/! 7:7!
I-&I'/,+,/7! 7&$! @L>'<6/$%/! >&6I-&0+0</7!/$!/<! <+0&-+%&-'&! >&$!+$L<'7'7! @N7'>&7!=!
j:N6'>&7B!/$!/<!>+6I&! <+!,'@/-/$>'+>'8$!,/!/7%/!W&-'3&$%/!.%B!,/!/$-'j:/>'6'/$%&!
/$!+->'<<+B!/7!+<9&!6L7!,'@N>'<B!+:$j:/!+=:,+!6:>W+!<+!&07/-P+>'8$!,/!7:!/7%-:>%:-+!
=!7&0-/%&,&!>&6I-&0+-!6/,'+$%/!<+!<:I+!<+!/Z'7%/$>'+!,/!>:%+$/7!&!+-9'<+$/7B!j:/!
7&$! @'$+7! I/<N>:<+7! ,/! +->'<<+! '<:P'+<! j:/! %+I'3+$! <+7! :$',+,/7! /7%-:>%:-+</7! =! <&7!
>&$,:>%&7!,/!<+7!-+N>/7)!

R$!<&7!(:P'7&</7!&07/-P+,&7!I&-!$&7&%-&7!/$!E'<<+%&=+B!7&<&!I&,/6&7!,/>'-!
j:/!7&$!-/7%&7!,/!+$%'9:&7!7:/<&7!=!j:/!-/7I&$,/$!+!<+7!/ZI<'>+>'&$/7!+$%/7!,+,+7!
=!7'$!I&,/-!+7'9$+-<&7!+!:$!%'I&!,/!<:P'7&</7!>&$>-/%&)!R$!<+!S+Z&$&6N+!+6/-'>+$+!
P/$,-N+$!>&$%/6I<+,&7!>&6&!4+</Z/-+<@7!,/<!&-,/$!,/!<&7!#<@'7&</7)!

W9&EKA<*:>B?A?!>!(!*(AC;(;K*AC;&

r+! /$! &%-&! %-+0+F&! +$%/-'&-! $:/7%-&! h]]i! '$%-&,:>N+6&7! /<! %1-6'$&!
oE:<$/-+0'<',+,! ,/! <&7! 7:/<&7p! I:/7! /$! <&7! /7%:,'&7! /,+@&<89'>&7! 7/! P/! >&6&! <&7!
7:/<&7! +>%g+$! >&6&! @'<%-&! I+-+! I-&%/9/-! /<! 6/,'&! +60'/$%/! @-/$%/! +! <+!
>&$%+6'$+>'8$!I/-&!/$!/7/!I+I/<B!/<!/@/>%&!>&60'$+,&!,/!<+!+07&->'8$!=!,/<!<+P+,&!
,/%/-6'$+!/$! <N$/+7!9/$/-+</7! <+!7/$7'0'<',+,!j:/!%'/$/!:$!7:/<&!+$%/! <&7!+9/$%/7!
/Z%/-$&7!=!/7%&!/7!<&!j:/!7/!<<+6+!oP:<$/-+0'<',+,p)!

R$!&%-&! %-+0+F&B! h]biB! /<!I-&@/7&-! D'61$/3!.+<</7%+!+$+<'3+! <+7!I-&I'/,+,/7!
0L7'>+7! j:/! W+! ,/! %/$/-! :$! 7:/<&! I+-+! j:/! /$! @:$>'8$! ,/! /<<+7! /7%+0</>/-! <&! j:/!
,/$&6'$+! oT$,'>/! ,/! P:<$/-+0'<',+,p! 6/,'+$%/! <+! @8-6:<+! QE! u!
h5#X^_a;JX\_a#5Xf_a*CX`a4CX]__i! /$! <+! j:/! 5#! -/I-/7/$%+! /<! %+$%&! I&-!
>'/$%&! ,/! >+-0&$+%&! >L<>'>&! >&$! -+$9&! ,/! _! +! ^_B! ;J! /<!q! ,/!6+%/-'+! &-9L$'>+!
-+$9&!,/!_!+!\_B!#5!/<!q!,/!+->'<<+!-+$9&!,/!_!+!f_B!*C!/<!,-/$+F/!,/!\!+!d!=!4C!<+!
I-&@:$,',+,! ,/<! 7:/<&! >&$! -+$9&! ,/! b_! +! ]__! >/$%N6/%-&7)! R$! /<! %-+0+F&! 7/!
/7%+0</>/$!>:+%-&!><+7/7!,/7,/!<&7!j:/!$&!7&$!$+,+!P:<$/-+0</7!>&6&!7&$!+<9:$&7!
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<:P'7&</7!>-86'>&7B!j:/!+j:N!$&!/Z'7%/$B!+! <&7!6:=!P:<$/-+0</7!=!I&-! <&! %+$%&!>&$!
+<%&!-'/79&!,/!>&$%+6'$+>'8$!I+-+!<&7!$'P/</7!@-/L%'>&7!>&6&!7&$!6:>W&7!@<:P'7&</7)!

UL(K;C(!*A(;K*AC(

5&$! <+! /ZI-/7'8$! ol7&! ,/<! 2:/<&pB! I&,/6&7! -/@/-'-$&7! +! ,&7! >&$>/I%&7!
,'7%'$%&7)! 4&-! :$! <+,&! +<! o#I-&P/>W+6'/$%&! +>%:+<p! j:/! %'/$/$! <&7! 7:/<&7! ,/! /7%/!
%1-6'$&!,/!E'<<+%&=+B! 7:/<&7!j:/!W/6&7!,/7>-'%&!+$%/-'&-6/$%/!=!I&-!&%-&! <&!j:/!
6:>W&7! >'/$%N@'>&7! ,/$&6'$+$! ol7&! I&%/$>'+<p! =! j:/! 7/! ,/-'P+-N+! ,/! <+7!
I-&I'/,+,/7!j:/!%'/$/$!'$%-N$7'>+6/$%/!<&7!7:/<&7!=!,/!<+7!>&$,'>'&$/7!/>&<89'>+7!
/$!j:/!7/!/$>:/$%-+$)!*/!7:!+$L<'7'7!>&$F:$%&B! 7/!,/,:>/$! <&7! @+>%&-/7! <'6'%+$%/7!
j:/!,/%/-6'$+$!+<!@'$+<!7:!>+I+>',+,!,/!:7&B!<'6'%+>'&$/7!+!+U+,'-!I&-!<&!%+$%&!+!<+7!
I-&I'/,+,/7! /,L@'>+7! ,/! >+,+! %'I&! ,/! 7:/<&)! R<! $g6/-&! ,/! <'6'%+>'&$/7! +!
>&$7',/-+-B! P+-N+! ,/! :$+! :! &%-+! 6/%&,&<&9N+! /6I</+,+B! ,/7,/! <+7! >:+%-&! j:/!
/6I</+!/<!;'$'7%/-'&!,/!#9-'>:<%:-+!/$!R7I+U+!h]`i!W+7%+!<+!$:/P/!/6I</+,+7!I&-!
2L$>W/3!=!>&<+0&-+,&-/7!h]di!I+-+! <+!5:/$>+!6/,'%/--L$/+!I+7+$,&!I&-! <+7!7'/%/!
j:/! $&7&%-&7! W/6&7! /6I</+,&! /$! +<9:$&7! %-+0+F&7! h]fi)! (+7! <'6'%+>'&$/7! j:/!
$&7&%-&7! >&$%/6I<+6&7! 7/! -/@'/-/$! +! <+! /-&7'8$B! /7I/7&-! ,/<! 7:/<&B! 7+<'$',+,B!
W',-&6&-@N+B! >+-+>%/-N7%'>+7! @N7'>+7! ,/! <&7! 7:/<&7B! 9-+,&! ,/! I/$,'/$%/! =! <+!
I/,-/9&7',+,!/$!<+!j:/!'$><:'6&7!%+60'1$!<&7!+@<&-+6'/$%&7!-&>&7&7)!

*/!/7%+!@&-6+!W/6&7!/7%+0</>',&!>'$>&!><+7/7!,/!>+I+>',+,!,/!:7&B!,/7,/!<+!
><+7/!#!>&$!$'$9:$+!<'6'%+>'8$!=!I&%/$>'+<6/$%/!>&$!>+I+>',+,!,/!:7&!6:=!/</P+,+!
=!/$! <+!j:/! '$><:'6&7!>+7'! %&,&7! <&7! 7:/<&7!j:/! <<+6+6&7!H<:P'7&</7B! +! <+! ><+7/!RB!
>&$!-/7%-'>>'&$/7!%&%+</7!,/!:7&!,/0',&!+<!$g6/-&!,/! <'6'%+>'&$/7!=! <+! '$%/$7',+,!
,/! <+7! 6'76+7B! ,/! @&-6+! j:/! /7+7! L-/+7! ,/0/$! j:/,+-! 7'$! :7&! &! ,/,'>+,+7! +!
-/7/-P+7!$+%:-+</7!&!-/>-/+%'P+7)!2/!>&--/7I&$,/$!>&$!<&7!(/I%&7&</7!<N%'>&7)!

R$%-/!+60+7!><+7/7!%/$/6&7!<+!><+7/!.B!j:/!I-/7/$%+! <'9/-+7! <'6'%+>'&$/7!=!
I&-! <&! %+$%&!/<!:7&!,/! <&7! 7:/<&7!,/!/7+7! 3&$+7!I:/,/$!/7%+-! 7&6/%',&7!+! >'/-%+7!
-/7%-'>>'&$/7!I&-! <&! j:/!$/>/7'%+$!:$!6+$/F&!6L7! >:',+,&7&! '$><:=/$,&! +<9:$+7!
6/,',+7!,/!>&$7/-P+>'8$)!#j:N!'$><:'6&7!/<!-/7%&!,/!H<:P'7&</7)!(+!><+7/!5B!+j:N!/$!
E'<<+%&=+B! >&6I-/$,/! 7:/<&7! >&$! >+I+>',+,! ,/! :7&!6L7! 0+F+! I:/7! /<! $g6/-&! ,/!
<'6'%+>'&$/7!=!I&-!<&!%+$%&!,/!-/7%-'>>'&$/7!/7!6+=&-)!4/-&!6:>W+7!P/>/7!$&!/7!7&<&!
<+!>+$%',+,!!7'$&!<+!'$%/$7',+,!&!9-+,&!,/!<+7!6'76+7!<&!j:/!I:/,/!<'6'%+-!<&7!%'I&7!
,/! >:<%'P&)! */! %&,+7! @&-6+7! /7%+! ><+7/! /7! <+! 6L7! /Z%/$,',+! =! -/j:'/-/! :$+!
/ZI<&%+>'8$! >:',+,&7+! =! I-L>%'>+7! ,/! >:<%'P&! 6L7! >&6I</F+7! +<! I-/7/$%+-! 6L7!
<'6'%+>'&$/7)! #j:N! 7/! '$><:=/$! >+7'! %&,&7! <&7! >:<%'P&7! ,/! 7/>+$&! =! ,/7+--&<<+,&7!
9/$/-+<6/$%/!7&0-/!+<9:$&7!5+60'7&</7!=!C/9&7&</7!=!7&0-/!%&,&7!<&7!5+<>'7&</7)!

4&-!g<%'6&!%/$/6&7!<+!><+7/!*B!>&$!-/7%-'>>'&$/7!,/!:7&!6:=!9-+$,/7!,/0',&!
+! <+! '$%/$7',+,! ,/! 7:7! <'6'%+>'&$/7! j:/! /$! /7%/! >+7&! ,/! E'<<+%&=+! 7/! -/@'/-/$!
I-'$>'I+<6/$%/!+!I/$,'/$%/!=!I-&@:$,',+,!,/!7:/<&B!I:/7!<+!/-&7'8$!/7%L!0+7%+$%/!
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>&$%-&<+,+! I&-! <+! 6+7+! @&-/7%+<! /Z'7%/$%/)! (+! '$%/$7',+,! &! 9-+,&! ,/! /7%+7!
<'6'%+>'&$/7!W+>/!j:/!7:!:7&!+9-N>&<+!,/0+!j:/,+-B! 7+<P&!+<9g$!>+7&!/Z>/I>'&$+<B!
%&%+<6/$%/!+$:<+,&!7'/$,&!7:7%'%:',&!I-'$>'I+<6/$%/!I&-!/<!:7&!@&-/7%+<!/!'$><:7&!
I&-!I+7%'3+</7!&!-/7/-P+7!$+%:-+</7)!#!/7%+!><+7/!*B!>&--/7I&$,/$!<+!6+=&-N+!,/!<&7!
5+60'7&</7B!C/9&7&</7!=!r/-6&7&</7!=!+<9:$&7!5+<>'7&</7)!

C/7I/>%&! +<! :7&! +>%:+<! >&6I-&0+6&7! <+! /7%-/>W+! -/<+>'8$! j:/! >&$! /<! :7&!
I&%/$>'+<!%'/$/$!/7%&7!7:/<&7)!#7N!P/6&7B!>&6&!=+!W/6&7!'$,'>+,&!+$%/-'&-6/$%/B!
j:/! +<! >:<%'P&! +9-N>&<+! 7/! W+$! ,/,'>+,&! <&7! 6/F&-/7! 7:/<&7B! I:/7! 7&$! <&7! j:/!
I-/7/$%+$! 6/$&7! <'6'%+>'&$/7! I+-+! /7/! :7&! =! j:/! 7&$! <&7! @<:P'7&</7! =! +<9:$&7!
>+60'7&</7B! -/9&7&</7! =! >+<>'7&</7)! */! <&7! ,+%&7! %&6+,&7! ,/! I:0<'>+>'&$/7!
/7I/>'+<'3+,+7!7&0-/!/7%+!3&$+!=!=+!>'%+,+7!h`B!diB!,/,:>'6&7!j:/!/$!/<!+U&!\c^\!/<!
:7&!,/!<&7!7:/<&7!,/!E'<<+%&=+!7/!-/I+-%N+!/$%-/!-/9+,N&!>&$!f\!W/>%L-/+7B!>:<%'P&7!
</U&7&7B!I-'$>'I+<6/$%/!P'U/,&B!\]\!M+7)B=!&%-+7! <+0&-/7!,/!7/>+$&!e_!M+7)!=!>&$!
:7&! @&-/7%+<! \)dc`! W/>%L-/+7! j:/,+$,&! >&6&! '6I-&,:>%'P&! <+7! -/7%+$%/7! bf!
W/>%L-/+7)!R7!,/>'-B! -/7:6'/$,&! %/$/6&7!/<!bBdq!,/! %/--'%&-'&!I+-+!/<! -/9+,N&B!/<!
cBdq! I+-+! ,/6L7! :7&7! /$! 7/>+$&B! /<! ^dq! >&$! :7&! @&-/7%+<! =! j:/,+$,&!
'6I-&,:>%'P&!%+$!7&<&!/<!]q)!

C/>'/$%/6/$%/!/$!/$/-&!,/<!I-/7/$%/!+U&!/$! <+!l$'P/-7',+,!,/!5+7%'<<+?(+!
;+$>W+!=!-/+<'3+,&!/$!/<!Q$7%'%:%&!,/!*/7+--&<<&!C/9'&$+<!,/!#<0+>/%/!7/!I-/7/$%8!
:$!o4-&=/>%&!H'$!,/!5:-7&p!h]ei!@'-6+,&!I&-!*'/9&!5+$&!5:/$>+B!D+P'/-!K+->N+!*'+3!
=!D&71!#<0/-%&!S&--/7!;+-%N$/3B!%'%:<+,&!oQ,/$%'@'>+>'8$!,/!>:<%'P&7!=!/Z%-+>>'8$!,/!
'$@&-6+>'8$! >+%+7%-+<! +7&>'+,+! =! @&%&'$%/-I-/%+>'8$! ,/! >:<%'P&7! =! P/9/%+>'8$!
$+%:-+<p)!R$!1<! >&6I-&0+6&7!j:/! <+7! 7:I/-@'>'/7!,/,'>+,+7!+! <&7!,'7%'$%&7!:7&7!=!
7:7!I&->/$%+F/7!-/7I/>%'P&!W+$!>+60'+,&!I&>&!-/7I/>%&!+!<+7!>'@-+7!+$%/-'&-6/$%/!
/ZI:/7%+7! ,/<! +U&! \c^\B! +:$j:/! &07/-P+6&7! :$! '$>-/6/$%&! /$! <&7! >:<%'P&7! ,/!
-/9+,N&!+! >&7%+!,/! <+7! <+0&-/7!,/! 7/>+$&!I/-6+$/>'/$,&! '$+<%/-+0</! <+! 7:I/-@'>'/!
@&-/7%+<!<&!j:/!$&!/7!,/!/Z%-+U+-!=+!j:/!>&$!,+%&7!,/<!o4-&9-+6+!,/!-/@&-/7%+>'8$!
,/!%'/--+7!+9-+-'+7p!,/!:$!%&%+<!,/!^e!6:$'>'I'&7!/$!#<0+>/%/B!j:/,+-&$!@:/-+!,/!1<!
eB!/$%-/!/<<&7!.+<7+!,/!E/7B!E'<<+!,/!E/7!=!E'<<+%&=+)!

*'-/6&7! I+-+! %/-6'$+-! j:/! >&6&! =+! ,'F'6&7! +$%/-'&-6/$%/! /Z'7%/! 9-+$!
>&--/<+>'8$!/$%-/!/<!:7&!I&%/$>'+<!=!/<!+>%:+<!,/!<&7!7:/<&7!,/!/7%/!6:$'>'I'&!=!j:/!
7&0-/! %&,&! /7! ,/0',&! +<! >&$&>'6'/$%&! j:/! ,/! 7:! %'/--+! %'/$/$! <&7! W+0'%+$%/7! ,/!
E'<<+%&=+)!

IL(B?BA?CN:>QJ>(

\) #<<:1!#$,-+,/B!D)!()!h\cffi!2:0-/9'&$/7!@'%&><'6L%>+7!,/!R7I+U+)!Q$7%'%:%&!H&-/7%+<!,/!Q$P)!=!RZI)!
;+,-',)!

]) R<'+7B! H)! Ç! C:'3B! ()! h\c^\i! R7%:,'&! +9-&><'6L%'>&! ,/! <+! C/9'8$! ,/! 5+7%'<<+! (+! ;+$>W+)! D:$%+! ,/!
5&6:$',+,/7!,/!5+7%'<<+?(+!;+$>W+)!S&</,&)!]`e!II)!
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b) 4+I+,+y'7B!D)!h\c^_i!R>&<&9N+!=!6+$/F&!,/!>:<%'P&7B!I+7%:-+7!=!7:/<&7)!.:/$&7!#'-/7)!#<0+%-&7)!

`) ;'$'7%/-'&! ,/! #9'>:<%:-+B4/7>+! =! #<'6/$%+>'8$! h\c^\i! ;+I+! ,/! >:<%'P&7! =! +I-&P/>W+6'/$%&7)!
R"\Xd_)___! M&F+! e\cB! E/$%+! ,/<! ;&-&! hE+</$>'+i)! *'-/>>'8$! K/$/-+<! ,/! <+! 4-&,:>>'8$! #9-+-'+)!
;+,-',)!`_!II!=!\!6+I+)!

d) ;'$'7%/-'&! ,/! #9-'>:<%:-+B4/7>+! =! #<'6/$%+>'8$! h\c^_i! ;+I+! ,/! >:<%'P&7! =! +I-&P/>W+6'/$%&7)!
R"\Xd_)___! M&F+! e``B! 5+7+7?Q0LU/3! h#<0+>/%/i)! *'-/>>'8$! K/$/-+<! ,/! <+! 4-&,:>>'8$! #9-+-'+)!
;+,-',)!`e!II)!=!:$!6+I+)!

f) S:->B! ()! h\cddi! (/! .'<+$! *sR+:! ,/7! 2&<7)! C/<+%'&7! /$%-/! </7! 4-/>'I'%+%'&$7B! <sRP+I&-+%'&$! /%!
<sR>&:</6/$%)!B226'B3,%$)!d"!`c\?`cd)!

e) 2&'<! 2:-P/=! 2%+@@! h\cedi! 2&'<! S+Z&$&6=)! M+$,0&&y! $}! `bf)! 2&'<! 5&$7/-P+%'&$! 2/-P'>/)! l2#)!
A+7W'$9%&$)!ed`!II)!

^) [/YW+<<B!H)! h\cefi!5+<>:<+%'&$!&@!7&'<!6&'7%:-/!-/9'6/7! @-&6!%W/!><'6+%'>! -/>&-,)!2&'<!2:-P)! Q$P)!
C/I)!2&'<!5&$7)!2/-P)!l2#)!A+7W'$9%&$)!

c) E+$!A+60/y/B! #)! h\ce]i! ;+%W/6+%'>+<! /ZI-/77'&$! &@! /<:P'+%'&$?'<<:P'+%'&$)! 4-&>/77/7! +$,! %W/!
>&6I:%+%'&$!&@!%W/!/@@/>%7!&@!><+=!6'9-+%'&$!'$!W&6&9/$/&:7!7&'<!I+-/$%!6+%/-'+<7)!X6'O%0*'O90"29")!
]b"!b]d?bb])!5<+-/$,&$!4-/77)!JZ@&-,)!

\_) S+P/-$'/-B! C)! ÇE+$! A+60/y/B! #)! h\cefi! */%/-6'$+>'8$! ,/<! -19'6/$! WN,-'>&! ,/! <&7! 7:/<&7! ,/!
R7I+U+!7/9g$!/<!61%&,&!6+%/6L%'>&!,/![/YW+<<)!B3,%9<0$09.)!]_"!`_f?`\])!

\\) (L3+-&B! H)B! R<N+7B! H)! Ç! ['/P/7B! ;)! h\ce^i! C19'6/$! ,/! W:6/,+,! ,/! <&7! 7:/<&7! ,/! <+! R7I+U+!
I/$'$7:<+-)!Q$7%)![+>),/!Q$P)!#9-&$)!;+,-',!)]c!II!=!:$!6+I+)!

\]) QK;R! h\cebi! ;+I+! 9/&<89'>&! ,/! R7I+U+)! R)\"d_)___! M&F+! e\cB! E/$%+! ,/<! ;&-&)! 2/-P'>'&! ,/!
4:0<'>+>'&$/7);'$'7%/-'&!,/!Q$,:7%-'+)!;+,-',)!

\b) QK;R! h\ceci! ;+I+! 9/&<89'>&! ,/! R7I+U+)! R)\"d_)___! M&F+! e``! 5+7+7! Q0LU/3)! 2/-P'>'&! ,/!
4:0<'>+>'&$/7);'$7%/-'&!,/!Q$,:7%-'+!=!R$/-9N+)!;+,-',)!

\`) ;&$%:-'&<B!H)!Ç!41-/3!2+$3B!#)!h\cc^i!(&7!7:/<&7!,/<!%1-6'$&!6:$'>'I+<!,/!5&@-/$%/7)'B26'C6'B9.-6'
E.,$)!E&<!(mQE!hRi"!\_\?\b])!

\d) J-%'3B! C)n! 2L$>W/3B! #)! Ç! K+->N+B! ;)! h]__ci! 4+-L6/%-&7! /,L@'>&7! ,/! I&7'0</! '$@<:/$>'+! /$! <+7!
I-&I'/,+,/7! W',-&,'$L6'>+7! ,/! <&7! 7:/<&7! ,/! <+! 5:/$>+! ,/<! -'&! 2/9:-+)! R7%:,'&7! /$! <+! 3&$+! $&!
7+%:-+,+!,/<!7:/<&)!E&<)!Qm!.+->/<&$+)!

\f) H'$y/B!"+'.*6!h\ccci!l$+!0+7/!,/!*+%&7!,/!2:/<&7!K/&?C/@/-/$>'+,+!I+-+!/:-&I+)!5&6'%1!5'/$%N@'>&!
,/<!.:-8!/:-&I/&!,/!2:/<&7)!D&'$%!C/7/+->W!5/$%/-B!R:-&I/+$!5&66'77'&$B!52Q5!Ç!2#Q)!Q%+<'+!]_^!
II!=!\!6+I+)!

\e) H#J!h\cc_0i!2&'<!6+I!&@!%W/!Y&-<,)!C/P'7/,!</9/$,)!A&-<,!2&'<!C/7&:->/7!C+I&-%!f_B!H#JB!C&6+)!

\^) H#J!h\ccbi!A&-<,!2&'<!C/7&:->/7)!2&'<!+$,!5<'6+%'>!-/7&:->/7)!I)!]c?b^B!C&6+)!

\c) H#JB! Q2CQ5! +$,! Q222! h\cc^i! A&-<,! C/@/-/$>/! .+7/! @&-! 2&'<! C/7&:->/7)! A&-<,! 2&'<! C/7&:->/7!
C/I&-%!^`)!

]_) E&9%B!S)!h\c^`i!5-&ç%/7!>+<>'-/7"!S=I/76!/%!K/$â7/)!2%-+0&:-9)!

]\) ;+%W'/:B! ()n! (+>-&'ZB! *)! Ç! C+77/<&B! #)! h\c^`i! 2&<7! /%! 5-&ç%/7! >+<>+'-/7! ,+$7! <+! 0+77/!;&:<&0=+!
'$%1-'/:-/!h;+-&>!&-'/$%+<i)!C/>W)!K1&9-)!2%-+70&:-9)!]]?]b)!



MONTURIOL, F. 

 

 
148 

]]) ;&$%:-'&<B!H)!Ç!D'61$/3B!C)!h]__fi!(&7!7:/<&7!,/<!%1-6'$&!6:$'>'I+<!,/!2+$%+!5-:3!,/!;:,/<+)!B26'
C6'B9.-6'D.96'E.,$)!e]"!b^\?bc^)!

]b) D'61$/3!.+<</7%+B!C)!Ç!O<P+-/3!K&$3L</3B!#)!h\ccci!5&$%-&<!,/!<+!,/9-+,+>'8$!,/!7:/<&7)!Q2.[!^`?
f^c?]f]_!ffb?ff^)!

]`) v<'$9/0'/<B! #)! #)! Ç! ;&$%9&6/-=B! 4)! M)! h\cf\i! (+$,! >+I+0'<'%=! ><+77'@'>+%'&$)! l2! */I+-%)! &@!
#9-'>:<%:-+)!2&'<)!5&$7)!2/-P)!M+$,0&&y!]\_)!A+7W'$9%&$)!

]d) 2L$>W/3B!D)n!C:0'&B!D)n!;+-%N$/3BE)!Ç!#$%&<N$B!5)!h\c^`i!;/%&,&<&9N+!,/!<+!5+I+>',+,!,/!:7&!,/!<&7!
2:/<&7! I+-+! <+! >:/$>+!6/,'%/--L$/+)! Q}! 5&$9-/7&![+>'&$+<! ,/! <+! 5'/$>'+! ,/<! 2:/<&)! QQ"! ^be?^`^)!
;+,-',)!

]f) ;&$%:-'&<B! H)! Ç! #<>+<L! ,/<! J<6&B! ()! h\cc\i!;+I+! ,/! 5+I+>',+,! 4&%/$>'+<! ,/! l7&! #9-N>&<+! ,/! <+!
5&6+:$',+,! ,/! ;+,-',)! 52Q5! =! 5&$7/F/-N+! ,/! #9-'>:<%:-+! =! 5&&I/-+>'8$! ,/! <+! 5&6:$',+,! ,/!
;+,-',)!;+,-',)!

]e) 5+$&B!*)n!K+->N+B! D)!Ç!S&--/7B! D)!#)! h]_\_i! Q,/$%'@'>+>'8$!,/! >:<%'P&7! =! /Z%-+>>'8$!,/! '$@&-6+>'8$!
>+%-+7%+<! +7&>'+,+! =! @&%&'$%/-I-/%+>'8$! +7'7%',+! I+-+! ',/$%'@'>+>'8$! ,/! >:<%'P&7! =! P/9/%+>'8$!
$+%:-+<)!Q$7%)!,/!*/7+--&<<&!C/9'&$+<)!l$'P/-7',+,!,/!5+7%'<<+?(+!;+$>W+)!#<0+>/%/)!
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!"#$%&'()!"!

*;=K!?C( !*( A>( >44?@<( =*:>9\K=?4>( !*( A>;( >NK>;( !*A(
B>A<*>:?C(B>DC;(!*(A>(4C<4*94?@<(!*(E?AA>=CF>(G>AB>4*=*H
I=4"eC$%()%$(,%#G9$(!%3%C3=%7F(OM54G9$(d%/"#=(0%4G"D;$?@(
=!"#$%&'"#) 6(--*4J(0$'*05*) $*) .#) /*#.) !"#$*&'#) +#"'(0#.) $*) 1#-&#"'#2) 6#5*$-`5'"#) $*)
c'$-(.(8L#) :%$'"#2) B0'N*-4'$#$) 6(&J.95*04*) $*) :#$-'$2>!"#$%&'"() 6(--*4J(0$'*05*) $*) .#)
/*#.)!"#$*&'#)+#"'(0#.)$*)1#-&#"'#2))

 

RESUMEN 

2/! W+>/! :$+! 0-/P/! -/@/-/$>'+! +<! 9-+$! >&6I</F&! W&%/</-&! =! ,/! 7/-P'>'&7! ,/<!
.+<$/+-'&!o.+U&7!(+!5&$>/I>'8$p!,/!E'<<+%&=+B!#<0+>/%/B!R7I+U+!=!+!<+!I-'P'</9'+,+!
7'%:+>'8$B!=+!j:/!/7%L!'$><:',&!/$!:$+!>&6+->+!,/!9-+$!0/<</3+!$+%:-+<!F:$%&!+<!-N&!
5+0-'/<)!

(+7!+9:+7!j:/!+0+7%/>/$!+!/7%/!0+<$/+-'&!7&$!>&$&>',+7!,/7,/!+$%'9:&!=!-/>'/$%/7!
+$L<'7'7! <+7! >+<'@'>+$! >&6&! +9:+7! W'I&%/-6+</7B! <'9/-+6/$%/! +<>+<'$+7B! ,/! 6/,'+!
6'$/-+<'3+>'8$B! >&$! I-/,&6'$'&! ,/! 7:<@+%&7B! 0'>+-0&$+%&7B! >+<>'&B!6+9$/7'&! =! /$!
6/$&-! ! I-&I&->'8$! ><&-:-&7! =! 7&,'&n! 7&$! +9:+7! ,:-+7)! 2:! I-'$>'I+<! PN+! ,/!
+,6'$'7%-+>'8$! /7! <+! %8I'>+)! 2/! /7I/>'@'>+$! <&7! /@/>%&7! ,/! /7%+! +9:+! 7&0-/! /<!
&-9+$'76&! W:6+$&! 7/U+<+$,&! <+7! '$,'>+>'&$/7! =! >&$%-+'$,'>+>'&$/7)! 2/! W+>/!
-/@/-/$>'+! +! <+7! '$7%+<+>'&$/7! >&$! j:/! >:/$%+! /<! 0+<$/+-'&! =! +! <+7!6:=! P+-'+,+7!
%1>$'>+7! j:/! :%'<'3+$)! 2/! +$+<'3+! <+! '$@&-6+>'8$! 7:6'$'7%-+,+! I&-! /<! 0+<$/+-'&!
7&0-/! /<!$g6/-&!,/!:7:+-'&7! +7'7%/$%/7!,/7,/!]__f!+!]_\_B! /7I/>'@'>+$,&!/,+,B!
91$/-&!=!I-&>/,/$>'+B!/$!<&7!,'@/-/$%/7!I-&9-+6+7!=!7/!6:/7%-+$!/$!9-L@'>&7)!

91-1^#1_( %-18$`! #9:+7! 6'$/-&6/,'>'$+</7n! .+<$/+-'&7n! .+<$/+-'&! .+U&7! (+!
5&$>/I>'8$n!E'<<+%&=+n!#<0+>/%/n!5+7%'<<+?(+!;+$>W+)!

ABSTRACT 

Therapeutic action of “Baños de La Concepción” Spa of Villatoya. 

#!7W&-%!+>>&:$%!'7!9'P/$!&@!%W/!.+U&7!,/!(+!5&$>/I>'8$!2I+!&@!E'<<+%&=+B!#<0+>/%/!
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h2I+'$i! '%7! I-'P'</9/,! <&>+%'&$! +$,! %W/! @'P/! 9&&,!W&%/<7! +$,! '%7! 0/+:%'@:<! $+%:-+<!
7:--&:$,'$97!$/+-!5+0-'/<!-'P/-)!

SW/!6'$/-&?6/,'>'$+<!Y+%/-7!&@!%W'7!7I+!Y/-/!y$&Y$!@&-!+! <&$9!%'6/!+$,!-/>/$%!
+$+<=7'7!><+77'@'/7!%W/6!+7!W=I&%W/-6+<B!Y'%W!+!6/+$!</P/<!&@!6'$/-+<'3+%'&$B!0/'$9!
7:<IW+%/7!+$,!0'>+-0&$+%/7B! >+<>':6!+$,!6+9$/7':6!%W/!I-/,&6'$+$%!/</6/$%7n!
%W/7/!+-/!W+-,!Y+%/-7)!2I/>'@'>!-/@/-/$>/!'7!6+,/!%&!%W/!Y+=7!&@!+,6'$'7%-+%'&$!&@!
%W/7/! Y+%/-7B! %W/! :7/,! %/>W$'j:/7B! '%7! %W/-+I/:%'>! /@@/>%7! :I&$! %W/! W:6+$!
&-9+$'76B! '$,'>+%'&$7!+$,!>&$%-+'$,'>+%'&$7)!SW/7/!Y+%/-7!+-/!6+'$<=!6/+$%! @&-!
/Z%/-$+<!+II<'>+%'&$7)!C/@/-/$>/!'7!6+,/!%&!%W/!7I+!@+>'<'%'/7!+$,!%W/!,'@@/-/$%!:7/,!
%/>W$'j:/7)!2:II<'/,!'$@&-6+%'&$!>&$>/-$'$9!%&!%W/!$:60/-!&@!:7/-7!7%+='$9!+%!%W/!
(+! 5&$>/I>'8$! 2I+B! 7'$>/! ]__f! %'<<! %&,+=B! '$><:,'$9! +9/B! 9/$,/-! +$,! &-'9'$!
+>>&-,'$9! %&! %W/! ,'@@/-/$%! &@@/-/,! I-&9-+66/7! +-/! +$+<=3/,! +$,! 7W&Y$! '$!
9-+IW'>7!+$,!@'9:-/7)!

a$)b'#+_`! ;'$/-&6/,'>'$+<! Y+%/-7n! 2I+7n! .+U&7! (+! 5&$>/I>'8$! 2I+n! E'<<+%&=+n!
#<0+>/%/n!5+7%'<<+?(+!;+$>W+)!

OL(;?=K>4?@<(F(*<=C:<C(

R2'*.'J,%40290.'-"'B*/.9"+"='J.,+0-%'-"'I.&.&V_/F5"U='"2'*.'%,0**.'-","9<.'-"*'
,G%'I./,0"*'1'&%/,"'*.'*.-",.'R6'1'D6'-"*'9",,%'**.$.-%'"*'B*+0**%='&"'<.**.'"*'J)"/*%'-"'
80**.+%1.6'

R<!.+<$/+-'&!=!/<!;:$'>'I'&!,/!E'<<+%&=+!7/!W+<<+$!/$><+P+,&7!/$!<+!5&6+->+!
,/! (+! ;+$>W:/<+! /$! /<! /Z%-/6&! $&-&-'/$%+<! ,/! <+! I-&P'$>'+! ,/! #<0+>/%/! +! ed_!
6/%-&7!7&0-/!/<!$'P/<!,/<!6+-B! 7/!/$>:/$%-+!/$!:$!W/-6&7&!P+<</!,/!9-+$! '$%/-17!
I+'7+FN7%'>&B! /$! <+! 6+-9/$! ,/-/>W+! ,/<! CN&! 5+0-'/<B! ,/! +9:+7! <'6I'+7! =! I&>&!
>&$%+6'$+,+7!I&>&!I-&@:$,+7!=!-LI',+7B!>&$!,/7@'<+,/-&7B!>&-%+,&7B!W&>/7B!,/!9-+$!
0/<</3+!$+%:-+<!hH'9:-+7!\!=!]i)!

#,/6L7!/7!,/7%+>+0</!/$!/7%+! 3&$+! <+! -'j:/3+!+-j:'%/>%8$'>+!=! >:<%:-+<!,/!
+<9:$&7! <:9+-/7! >/->+$&7B! >&6&! 5'<+$>&B! ,/! '$%/-17! I&-! <&7! -/7%&7! +-j:/&<89'>&7!
/Z'7%/$%/7!,/!1I&>+!P'7'98%'>+B!L-+0/!=!-&6+$+)!

*/0/6&7! ,/7%+>+-! %+60'1$! j:/! /<! /$%&-$&! ,/! <+! I/j:/U+! <&>+<',+,! ,/!
E'<<+%&=+! =! /<! 0+<$/+-'&! ,'7@-:%+$! ,/! :$! 6'>-&><'6+! j:/! +I&-%+! 0/$/@'>'&7!
/7I/>N@'>&7!I+-+!<+!7+<:,B!7/!/$>:/$%-+$!-&,/+,&7!,/!:$!0&7j:/!6/,'%/--L$/&!/$!/<!
j:/!7/!+I-/>'+$!6+,-&U&7B!7+0'$+7B!>&7>&F+-/7B!/<!I'$&!>+--+7>&B!<+!/$>'$+B!L-0&</7!
,/!-'0/-+!=!%+60'1$!/Z>/</$%/7!%/--/$&7!+9-N>&<+7)!
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(+!;+$>W:/<+!W+!7',&!>&$7',/-+,+!C/7/-P+![+%:-+<!/$!\ccd!/$!5+7%'<<+?(+!
;+$>W+!=!/$!<+!I-&P'$>'+!,/!E+</$>'+!<+7!M&>/7!,/<!-N&!5+0-'/<!W+$!7',&!,/><+-+,+7!

4+-j:/![+%:-+<!/$!/<!+U&!]__d)!

C/>&-,+-/6&7! +j:N! <+! ,/@/$7+! ,/<! /$%&-$&!
I+'7+FN7%'>&!,/!<+7!M&>/7!,/<!5+0-'/<!/$!+U&7!\ccd!=!
\ccfB! I&-! I+-%/! ,/! <&7! />&<&9'7%+7! =! /<! /$%&$>/7!
4-/7',/$%/! ,/! 5+7%'<<+?(+! ;+$>W+! 2-)! .&$&B! /$! /<!
%-+3+,&!,/!<+! !#:%&PN+!,/!E+</$>'+B!j:/!@:/!I&-!@'$!
+%/$,',&!hH'9:-+!bi)!

!

!

!

!

HQKlC#2!\!r!])!MJ5R2!*R(!5#.CQR()!Q;#KR[!SJ;#*#!*R!(#2!MJ5R2!*R(!5#.CQR(!*R!DJ#xlT[!
#C#ÑDJ)!HJSJKC#HT#!EQ5R[SR!K#C5T#!5#[2R5J!h\ccfi)!

HQKlC#!b)!SQSl(#CR2!*R!#(Kl[J2!4RCQ|*Q5J2)!(#2!MJ5R2!*R(!5#.CQR(!*R!DJ#xlT[!
#C#ÑDJ)!
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[L( *A( B>A<*>:?C( !*( E?AA>=CF>( F( ;K;( >NK>;L( 2\!?4C;(
!?:*4=C:*;L(*ECAK4?@<(

R<! 0+<$/+-'&! ,/! E'<<+%&=+! /7! >'%+,&! I&-! <+! 6+=&-N+! ,/! <&7! +:%&-/7! /$! 7:7!
/7>-'%&7!7&0-/!<+7!+9:+7!6'$/-+</7!=X&!6'$/-&6/,'>'$+</7!=!%-+%+,&7!,/!M',-&<&9N+!
;1,'>+!,/<!7'9<&!mQm!=!mm)!#!%-+P17!,/!<+!&0-+!,/!4/,-&!;G!C:0'&!,/!\^db!h\i!=!+!<+7!
;/6&-'+7!,/!<&7!61,'>&7!,/!.+U&7!j:/!+%/$,'/-&$!+<!0+<$/+-'&B!>&$&>/6&7!I+-%/!
,/! <+7! +>%'P',+,/7! -/<+>'&$+,+7! >&$! /7%/! 0+<$/+-'&! ,/! E'<<+%&=+?.+U&7! ,/! <+!
5&$>/I>'8$B! I-'$>'I+<6/$%/! ,:-+$%/! /<! 7)! mQm)! (+7! ;/6&-'+7B! -/@/-/$>'+7B!
/ZI/,'/$%/7B!6+$:7>-'%&7B!-/>&9',+7!/$!<+!&0-+!,/!(/&I&<,&!;+-%N$/3!C/9:/-+!j:/!
7/! >&$7/-P+$! /$! <+! .'0<'&%/>+! ,/! <+! H+>:<%+,! ,/! ;/,'>'$+! ,/! <+! l$'P/-7',+,!
5&6I<:%/$7/! ,/!;+,-',! =! ,/! /<<+7! P/'$%'71'7! h]i! >&--/7I&$,/$! +<! 0+<$/+-'&! =! <+7!
+9:+7! 6'$/-+</7! ,/<! .+<$/+-'&! ,/! E'<<+%&=+B! <<+6+,&! %+60'1$! .+<$/+-'&! ,/! (+!
5&$>/I>'8$!&!.+U&7!,/!(+!5&$>/I>'8$!,/!E'<<+%&=+!,/7,/!\^d^)!

R*' "&+./*"90$0"2+%' J",+"2"9"' .*' $.,()T&' -"' X),.VC".*' 1' 80**.+%1.=' ()0"2' <.'
$.20P"&+.-%'&)&'/)"2%&'-"&"%&'-"'$"#%,.,*%'9%2&0-",./*"$"2+"6'

#!*&$!H-+$>'7>&!4+>W/>&!,/!M/$/7%-&7+!*:j:/!,/!R7%-+,+!7/! </!&%&-98!/$!
\f^f! /<! %N%:<&! ,/! ;+-j:17! ,/! E'<<+%&=+)! R<! 0+<$/+-'&! /7%+0+! >&6I-/$,',&! /$! /<!
<+%'@:$,'&!,/!<&7!6+-j:/7/7!,/!E'<<+%&=+!W+7%+!j:/B!/$!\c`b!;+-N+!4'<+-!,/<!5+7%'<<&!
,/!<+!S&--/!C+6N-/3!,/!#-/<<+$&!=!J-%N3!P/$,'8!/<!;+=&-+39&!+<!#=:$%+6'/$%&!,/!
E'<<+%&=+!=!I+78!+!7/-!I-&I'/,+,!,/<!#=:$%+6'/$%&!,/!E'<<+%&=+)!

(+7!+9:+7!,/!E'<<+%&=+!@:/-&$!,/><+-+,+7!,/!l%'<',+,!4g0<'>+!/$!P'-%:,!,/!<+!
,'7I&7'>'8$!,+,+!/$!6+=&!,/!\^`d!I&-! <+! D:$%+!2:I-/6+!,/!2+$',+,!,/<!C/'$&B!=!
7'$!j:/!7/!7/I+!<+!@/>W+!/Z+>%+!=+!j:/!I&-!/--&-!7/!&6'%'8!/$!<+!K+>/%+!,/!;+,-',B!
7/9g$!7/U+<+!<+!4-&@)!H-+$>17!5+:7+I1!/$!/<!>+IN%:<&!,/,'>+,&!+!<+!M'7%&-'+)!

R<!/ZI/,'/$%/!7&0-/!<+7!+9:+7!6'$/-+</7!,/!E'<<+%&=+!7/!'$'>'8!/$!\^`]!=!+7N!
<&!-/>&9/!;+-%N$/3!C/9:/-+!h]i!/$!<+!-/@/-/$>'+!$g6/-&!edB!j:/!,'>/!+7N"!

nR*' M%/0",2%=' "2' ?' -"' D%40"$/,"' -"' >YZo=' J0-"' 02P%,$"' .' *.' X)2+.'
O)J,"$.'-"'O.20-.-'&%/,"')2.'02&+.290.'-"' *.'!0J)+.90K2'W,%40290.*'-"'
B*/.9"+"'&%*090+.2-%'"*'2%$/,.$0"2+%'-"')2.'I%$0&0K2'-"'P.9)*+.+04%&'-"'
L"-0902.' 1'I0,)3G.'()"'.2.*09"2' *.&'.3).&'$02",.*"&'-"'80**.+%1.=' 9)1.'
02&+.290.'P)"'02P%,$.-.'J%,'*.'B9.-"$0.'-"'L"-0902.'-"'L),90.'"2'op'-"'
R2",%' -"' >YZp=' $.20P"&+.2-%' ()"' +,.+./.' -"' ,")20,' *%&' .2+"9"-"2+"&'
2"9"&.,0%&'1'&"'%9)J./.'9%2'.&0-)0-.-'-"'"**%q'

R<! ,&>%&-! D&71! K/$&P17! =! S+6+-'%B! &I&7'%&-! +! .+U&7B! 7&<'>'%8! /$! \^b^! <+!
,'-/>>'8$!,/!<&7!,/!E'<<+%&=+)!R$!\^``!=+!@'9:-+0+!>&6&!;1,'>&!*'-/>%&-!,/<!6'76&!
=! I:0<'>+! oJ07/-P+>'&$/7! @'7'>&?j:N6'>&?61,'>+7! +>/->+! ,/! <+7! +9:+7! =! 0+U&7!
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6'$/-&?6/,'>'$+</7! ,/! E'<<+%&=+p! hbiB! W+>'/$,&! :$! +-%N>:<&! ,/7>-'I%'P&! >&$! /<!
%+$%/&!+$+<N%'>&!I-+>%'>+,&!I&-!1<!6'76&)!R$! <+!;/6&-'+!,/!\^`d!j:/!,'-'9/!+! <+!
D:$%+! 2:I-/6+! ,/! 2+$',+,! ,/<! C/=$&B! /ZI&$/! <+7! 6/F&-+7! =! P'-%:,/7! j:/! W+$!
>+:7+,&! <+7! +9:+7! =! 0+U&7! @/--:9'$&7&7! ,/! E'<<+%&=+)! C/7/U+! <+7! P+-'+>'&$/7!
+%6&7@1-'>+7! /$! <+! %/6I&-+,+! ,/! \^`dB! j:/! +! F:'>'&! ,/<! +:%&-! $&! W+$! ,/F+,&! ,/!
'$@<:'-! +<9&! ,/7@+P&-+0</6/$%/! /$! /<! -/7:<%+,&! ><N$'>&! h6/$&-! >&$>:--/$>'+i)!
R7>-'0'8!=!I:0<'>8!/$!\^`d!<+!L"$%,0.'&%/,"'*.&'.3).&'1'/.5%&'P",,)302%&%&'-"'80**.V
7%1.='I-&0+0</6/$%/!I+-+!7:!I-/7/$%+>'8$!/$! <+!JI&7'>'8$!+<!5:/-I&!,/!;1,'>&7!
,/!.+U&7!=!>&$7/9:'-!<+!I<+3+!/$!I-&I'/,+,!h`i)!

R$!/<!.&</%N$!J@'>'+<!,/! <+!I-&P'$>'+!,/!#<0+>/%/!,/!f!,/!#0-'<!,/!\^db!hdi!
@'9:-+!<+!,/7'9$+>'8$!,/!*)!D&71!K/$&P17!=!S+6+-'%!>&6&!61,'>&!'$%/-'$&!hI+-/>/!
7/+!:$!/--&-!&!+<!6/$&7!$&!I&,/6&7!>&$7%+%+-<&iB!=+!j:/!/$!<&7!+U&7!\^d\!+!\^db!
/<!61,'>&!,'-/>%&-!/-+!*)!#$+7%+7'&!5W'$>W'<<+B!61,'>&!,/!5L6+-+!,/!2)!;)!Q7+0/<!QQB!
j:'/$!>&$%'$:8!7'1$,&<&!W+7%+!\^dc!>:=+!6/6&-'+!hfi!+7N!<&!+%/7%'9:+!=!/7!-/>&9',+!
I&-!;+-%N$/3!C/9:/-+B!-/@)!f]_!h]in!+<!@'$+<!,/!<+!-/@/-/$>'+!7/!<//!oC"&.*+.2'"2'"&+.&'
/,"4"&'JF302.&'/)"2%&'9%2%90$0"2+%&'<0&+K,09%&='90"2+GP09%&'1'*0+",.,0%&p6'l$!+-%N>:<&!
0'0<'&9-L@'>&! ,+$,&! /<! I+-+0'1$! +<! +:%&-! @:/! I:0<'>+,&! /$! oR<! 2'9<&!;1,'>&pB! IL9)!
]_b!,/<!$g6/-&!]cfB!,/<!`!,/!7/I%'/60-/!\^dc)!

R$! \^f_! /<!61,'>&! ,'-/>%&-! ./$'%&! K+<L$! -/+<'3+! <+!L"$%,0.'-"' *.&' .3).&'
$02",.*"&' -"' N.' I%29"J90K2=' .2+"&' 80**.+%1.! =! W+>/! -/@/-/$>'+! +! <&7! +$L<'7'7! ,/!
K/$&P17!=!S+6+-'%B!,+!$g6/-&!,/!/$@/-6&7B!'$,'>+>'&$/7!=!>&$><:=/!>&$!,+%&7!,/!
H:/$%/!4&,-',+B!>:=+!+9-/9+>'8$!+!E'<<+%&=+!<</98!+!7:!>&$&>'6'/$%&!/$!+9&7%&!,/!
\^f_! h/$! \^d^! 7/! /,'@'>8! :$+! /-6'%+! =! 7/! I:7&! 0+F&! <+! +,P&>+>'8$! ,/! [:/7%-+!
2/U&-+!,/!<+!5&$>/I>'8$B!6&%'P&!I&-!/<!>:+<!/<!0+<$/+-'&!>&6/$3+-L!+!,/$&6'$+-7/!
o.+U&7!,/!(+!5&$>/I>'8$pi)!

R$! <&7! +U&7! 7:>/7'P&7! <&7! 61,'>&7! ,'-/>%&-/7! @:/-&$! *)! C+68$! ;/,'$+!
O<P+-/3?#-+$9&! j:'/$! -/>'0'8! /<! >/7/! /$! /<! >+-9&! ,/! ,'-/>%&-! /$! F:$'&! ,/! \^ff!
,/7I:17! ,/! %-/7! %/6I&-+,+7! >&6&!61,'>&! ,'-/>%&-! '$%/-'$&)! *)! C+68$! S&-$/-! =!
;+-%N$! =! *)! D&71! 5&-0+<L$! 2/P'<<+! +%/$,'/-&$! >&$F:$%+6/$%/! +! <&7! 0+<$/+-'&7! ,/!
E'<<+%&=+!=!,/!H:/$%/!4&,-',+!W+7%+!<+!%/6I&-+,+!,/!\^fc)!C+68$!S&-$/-!=!;+-%N$!
P&<P'8!+!&>:I+-7/!/$!\^e\!,/!E'<<+%&=+!=!+!I+-%'-!,/!/7+!%/6I&-+,+!7/!I-/7/$%+-&$!
<+7!6/6&-'+7!7&<&!,/!E'<<+%&=+)!

R$!\^ee!/<!61,'>&!,'-/>%&-!*)!C/>+-/,&!41-/3!./-$+0/:!-/+<'38!:$!/7%:,'&!
+$+<N%'>&!,/!7:7!+9:+7!=!I-/7/$%8!7:!6/6&-'+!h]n!C/@)!\ddein!/$!\^e^!<+!6/6&-'+!
,/<!61,'>&! *'-/>%&-! *)! 2+<P+,&-! C&,-N9:/3! J7:$+! <+! <<+68! ,/! (+! 5&$>/I>'8$! ,/!
E'<<+%&=+)!R7%/!g<%'6&!61,'>&!/$!7:!6/6&-'+!,/!\^ec!W'3&!%-/7!>&6:$'>+>'&$/7!+<!
I-&I'/%+-'&!;+-j:17!,/!D:-+!C/+<!=!E'<<+%&=+!I-&I&$'/$,&!6/F&-+7n!>&$%'$:8!%-/7!
%/6I&-+,+7!6L7!=!>&$7'9:'8!j:/!6/F&-+7/$!<+7!'$7%+<+>'&$/7!=!>-/8!:$!C/9<+6/$%&!
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Q$%/-$&! ,/<! 0+<$/+-'&n! I-/7/$%8! 7:! 6/6&-'+! 7/<<+$,&! /$! +3:<! >&$! /<! /7>:,&!
$&0'<'+-'&!,/<!;+-j:17)!

[&!&07%+$%/B!/<!$g6/-&!,/!+9k'7%+7!7/!-/,:>N+)!R$!\^^d!P&<P'8!+!&>:I+-7/!
>&6&! 61,'>&! ,'-/>%&-! C+68$! S&-$/-! =! ;+-%N$! ! j:'/$! >+<'@'>8! ,/! o%/6I&-+,+!
>+<+6'%&7+! I+-+! /<! I+N7! =! I+-+! <+! <&>+<',+,! 0+<$/+-'+pB! 7&<+6/$%/! -/>'0'/-&$! ]b!
:7:+-'&7)!

R<!0+<$/+-'&!7/!>/--8!/$!+<9:$&7!+U&7!,/!@'$+</7!,/<!7)!mQm!7/U+<+$,&!>&6&!
@+>%&-/7!>&+,=:P+$%/7!<+7!>&$P:<7'&$/7!I&<N%'>+7!=!/I',/6'+7!,/!>8</-+!j:/!R7I+U+!
7:@-'8! /$! /7+! 1I&>+! +! <&! j:/! 7/! I:/,/! +U+,'-B! /<! 6+<! /7%+,&! ,/! <&7! >+6'$&7! ,/!
+>>/7&! +<! 0+<$/+-'&! o*%&' 9.$02%&' ' &%2' -"' <",,.-),.p! =! <+! '$+,/>:+,+! 9/7%'8$! ,/<!
6'76&!/!'$><:7&!+!<+7!P+-'+>'&$/7!+%6&7@1-'>+7B!j:/!>&6&!=+!'$,'>+6&7B!+7N!7/U+<+!
/$!7:!6/6&-'+!,/<!+U&!\^`d!*)!D&71!K/$&P17!=!S+6+-'%)!

R<! 61,'>&! ,'-/>%&-! H-+$>'7>&! ,/! #7N7! R$-Nj:/3! 2+$%'0LU/3! W'3&! /$! 7:7!
6/6&-'+7!,/!<&7!+U&7!\^^e!=!\^^^!:$+!-/7/U+!>-N%'>+!,/<!0+<$/+-'&!h]n!C/@7)!]fbb!=!
]ebbi)!5+-<&7!;+$9<+$&!=!S/--8$!@:/!,'-/>%&-!61,'>&!/$!I-&I'/,+,!/$!\^c_!=!/$!
\^cb!*)!5+-<&7!S&--/7!,/!<+!5+--/-+!@'-6+!:$+!<'9/-+!6/6&-'+!,/!`!IL9'$+7!h]n!C/@7)!
]c_^!=!b\_^i)!

H'9:-+-&$! %+60'1$! *)! #9:7%N$! C/=/7! R7>-'0+$&! /$! \^c\! >&6&! 61,'>&!
,'-/>%&-!,/<!0+<$/+-'&n!/$!\^cd!=!cf!*)!D:L$!S&6L7!(8I/3!K&$3L</3!>&$!*)!#-%:-&!
41-/3! HL0-/9+7! '$%/-'$&! =! 17%/! /$! \^ce)! R$! /<! g<%'6&! +U&! ,/<! 7'9<&! =! <&7! ,&7!
I-'6/-&7!,/<!7)!mm!@'9:-8!>&6&!61,'>&!'$%/-'$&!*)!(/+$,-&!;+->&7!H/-$L$,/3)!R$!
\c\^!*)! D&71! E+</$>'+! =! /$! \c]_!*)! (:'7! *&6N$9:/3! =! 5+--'<<&! =! +<9&!6L7! %+-,/!
S&6L7! 5&7'&! =! C&,-'9&! ;+->&B! =! ./$'%&! (+$,+! /$! \c]`)! *:-+$%/! /7&7! +U&7! <+!
+>%'P',+,!,/<!0+<$/+-'&!/-+!6:=!/7>+7+!,/!%+<!@&-6+!j:/!7&<+6/$%/!/-+!@-/>:/$%+,&!
I&-! <&7!W+0'%+$%/7!,/! <+! >&6+->+)!R<! ,/%/-'&-&! @:/!6+$'@'/7%&!=!I-&9-/7'P&!,/! %+<!
6+$/-+!j:/!,/0'8!,/!I/-6+$/>/-!>/--+,&!,/!6+$/-+!'$%/-6'%/$%/)!*/!\c_e!W+7%+!
\c\`! =! ,/7,/! \c\e! +! \cb\! $&! W+=! >&$7%+$>'+! ,/! j:/! >&$>:--'/-+$! 0+U'7%+7B!
,:-+$%/! +U&7! $&! %:P&! +>%'P',+,! +<9:$+)! R$! \c]d! <&7! I-&I'/%+-'&7! -/+<'3+-&$!
-/@&-6+7!I+-+!/P'%+-!<+!-:'$+!%&%+<!,/<!/,'@'>'&!hei)!

R$! <+!K+>/%+!,/!;+,-',!,/!]f!,/!+0-'<!,/!\c]^!7/!I:0<'>+!/<!C/+<!*/>-/%&?
(/=! e`bX]^! h^i! +I-&0+$,&! /<! R7%+%:%&! 7&0-/! <+! /ZI<&%+>'8$! ,/! +9:+7! 6'$/-&?
6/,'>'$+</7B! /$! /<! SN%:<&! QE! o*/! <+! +7'7%/$>'+! 61,'>+! /$! <&7! R7%+0</>'6'/$%&7!
0+<$/+-'&7!,/!+9:+7!6'$/-&6/,'>'$+</7!=!,/<!-19'6/$!,/!/7%&7pB!'$><:=/!+!E'<<+%&=+!
/$!/<!+I+-%+,&!0i!,/<!+-%N>:<&!b`!j:/!7/!-/>&9/$!/$!/<!#$/Z&!;.*2".,0%&'()"'"2'*.'
.9+).*0-.-'2%'&"'<.**.2'&",40-%&'J%,'$T-09%&'-"*'I)",J%'-"';.5%&)!

!
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[LOL(A>;(>NK>;(!*A(B>A<*>:?C(

oS.1' 02-090%&' -"' ()"' "&+.&' .3).&' &"' )&./.2' 1.' -),.2+"' *.' -%$02.90K2'
,%$.2.p! 7/9g$! 4/,-&!;G! C:0'&! h\iB! 7'! 0'/$! $&! /7! W+7%+! /<! 7'9<&! mEQQQ! >:+$,&! 7/!
%'/$/!$&%'>'+!>'/-%+!,/!j:/!<&7!W+0'%+$%/7!,/<!<:9+-!<+7!:%'<'3+0+$!I+-+!+<'P'&!,/!7:7!
,&</$>'+7!/$!<+7!I&3+7!j:/!I-/I+-+0+$!I+-+!6+>/-+-!/<!/7I+-%&)!

])])\)!#[O(Q2Q2!r!5#C#5SRCT2SQ5#2!*R!(#2!#Kl#2!

2&$! $:6/-&7&7! <&7! 6+$+$%'+</7! j:/! /6/-9/$! /$! E'<<+%&=+! >/->+$&7! +<!
0+<$/+-'&)!4/,-&!;G!C:0'&!/$!7:!&0-+!S-+%+,&!>&6I</%&!,/! <+7! @:/$%/7!6'$/-+</7!
,/!R7I+U+!hH'9:-+!`i!-/@'-'1$,&7/!+!E'<<+%&=+!h.+U&7!,/i!/7>-'0/"!

nR2'&)'+T,$02%'/,%+.2'-0P","2+"&'P)"2+"&'-"'.3).&'$02",.*"&='+%-.&'-"'*.'
$0&$.'2.+),.*"U.='.)2()"'-"'-04",&%'9.)-.*'1'+"$J",.+),.6'N.&'()"'<.2'
**.$.-%'*.'.+"290K2'9%2'J.,+09)*.,0-.-'&%2'*.&'**.$.-.&'-"'*.&'N%$/,09"&'
1' -"' *%&' ;.5%&6' N.' P)"2+"' -"' *.&' N%$/,09"&=' **.$.-.' .&G' J%,' +"2",' *.'
,"J)+.90K2' -"' ()"' &)' .3).'$.+.' 1' <.9"' "QJ"*",' .()"**%&' "2+%U%%.,0%&='
2.9"'.'$F&'-"'Y@'J0"&'&%/,"'"*'204"*'-"*'90+.-%',0%='1'9.&0'.')2'9).,+%'-"'
*"3).' O6'e6' -"' *%&' /.5%&6'!"&+0*.' -"')2.'3,.2'J,%$02"290.'3,"-%&.' 1' &"'
,")2"' "*' .3).' "2' )2.' J%90+.' %4.*' 1' "2' J"()"5.' 9.2+0-.-=' .)2()"' *%&'
.*,"-"-%,"&' "&+F2' +%-%&' 02P0*+,.-%&' -"' .()"**.' .3).6' N.' P)"2+"' -"' *%&'
/.5%&'2.9"'.*'J0T'-"'*.'*%$.'-"'gU.,-%&='.'>Y@@'J.&%&'.*'O6'-"'80**.+%1.='1'
.')2%&'Z@'J0"&'&%/,"'"*'204"*'-"*',G%6'O)'9.)-.*'$)1'9%J0%&%'1'9%2&+.2+"6'

'

R&+.'.3).'"&'9*.,.'1'+,.2&J.,"2+"a' 02%-%,.a'-"'&./%,'.&+,023"2+"'*03",%a'
)2+)%&.'.*'+.9+%a`6'O)'+"$J",.+),.'"&'-"'oZrC'hb_!}5ip)!

HQKlC#! `)! 4JCS#*#! *R! (#!J.C#!*R! 4R*CJ!;#CT#!
Cl.QJ)!
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4/,-&! ;G! C:0'&! '$><:=/! <+7! +9:+7! ,/! E'<<+%&=+! h.+U&7! ,/i! /$! /<! 5+IN%:<&!
4-'6/-&! ,/! 7:! &0-+! ,/,'>+,&! +! B3).&' 1' /.5%&' $02",.*"&' ()"' +0"2"2' -0,"990K2'
P.9)*+.+04.' %P090.*' =! /$! 1<B! /$! /<! B,+G9)*%' O"Q+%=' ,/,'>+,&! +! <+7! B3).&' $02",.*"&'
P",,)302%&.&'9.,/%2.+.-.&'h\i!hII)!ee!=!]\bi!=!/$!<+!I)!]]d!7/!<//"'

oR*' J,0$",' "2&.1%' .2.*G+09%' -"' "&+.' .3).' *%' J,.9+09K' !6' X%&T' M"2%4T&' 1'
7.$.,0+='"2'>YZZ6'R*'&"3)2-%'"&+)-0%'.2.*G+09%'&"'-"/"'.'*%&'()G$09%&'-"'8.*"290.'!6'
E,.290&9%'-"'L02",'1'!6'B2+%20%';"2**%9='()0"2"&'J)/*09.,%2'&)',"&)*+.-%'"2'>YZ?p)'

R<! I-'6/-&! <+7! >&$7',/-8! >&6&! @/--:9'$&7+7! +>N,:<&! %/-6+</7! =! /$! /<!
7/9:$,&!<+7!>+<'@'>+-&$!,/!+9:+7!@/--:9'$&7+7!>+-0&$+%+,+7)'

#$L<'7'7!I&7%/-'&-/7B!/$!\^ee!/<!@+-6+>1:%'>&!D&71!;+-N+!2+-9/%B!P/-'@'>8!:$!
+$L<'7'7! >+<'@'>+$,&! <+7! +9:+7! >&6&! 7:<@+%+,&?>L<>'>+7n! /$! /7/!6'76&!+U&!\^ee!/<!
#$:+-'&!J@'>'+<!,/!<+7!+9:+7!6'$/-+</7!,/!R7I+U+!hci!<+7!>+<'@'>+0+!>&6&!7:<@+%+,&?
>L<>'>+7!P+-'/,+,! @/--:9'$&7+B! 7/9g$!:$!+$L<'7'7!I-+>%'>+,&!I&-!C/>+-/,&!41-/3!=!
./-$+0/:B!61,'>&!,'-/>%&-!,/<!0+<$/+-'&)!J%-&!$:/P&!+$L<'7'7! 7/! /@/>%:8!/$!\^^`!
I&-! /<! @+-6+>1:%'>&! (+:-/+$&! 5+<,/-8$! =! #-+$+! j:'/$! >+<'@'>8! <+7! +9:+7! ,/<!
6+$+$%'+<!>&6&!><&-:-+,&!78,'>+7)!

#<@-/,&! [+,+<! /$! \^^`! h\_i' 7/U+<+! /$! E'<<+%&=+! >'$>&! 6+$+$%'+</7! =! >&$!
+0:$,+$%/!>+:,+<!%&,&7!/<<&7)!*/7%+>+!oE)"2+"'-"'*%&';.5%&':_A`p!=!<+7!'$><:=/!/$%-/!
<+7!7:<@+%+,+7!>L<>'>+7B!P+-'/,+,!@/--:9'$&7+7B!/ZI-/7+!<&7!J,0290J.*"&'9%$J%2"2+"&'
$02",.*0U.-%,"&'J%,' *0+,%'-"'.3).! ,/!:$! /Z%-+>%&!,/! <&7! +$L<'7'7! I-+>%'>+,&7! =B! /$!
&07/-P+>'&$/7!,'>/!o"*'.2F*0&0&'"&'&%&J"9<%&%pB'7'$!W+>/-!>&6/$%+-'&)!

R$! C/7/U+! ,/! <&7! 4-'$>'I+</7! .+<$/+-'&7! ,/! R7I+U+! I&-! <&7! ;1,'>&7!
*'-/>%&-/7!,/!.+U&7!,/!\c_b!h\\i!7/! '$><:=/!E'<<+%&=+!/$%-/! <+7!+9:+7!><&-:-+,+7!
P+-'/,+,! 7:<@+%+,+7)! #:$j:/! $&! <+7! >&$7',/-+! +9:+7! @/--:9'$&7+7B! <+7! +$/6'+7!
@'9:-+$!/$%-/!7:7!'$,'>+>'&$/7)!

R$!<+!'$@&-6+>'8$!7&0-/!<+!>+<'@'>+>'8$!,/!<+7!+9:+7!,/<!0+<$/+-'&!,/!.+U&7!
,/! <+! 5&$>/I>'8$! /$! /7%&7! I-'6/-&7! +U&7! ,/! /7%/! 7'9<&! <+7! >&$7',/-+! >&6&!
><&-:-+,&!78,'>+7!=!&%-&7!0'>+-0&$+%+,&?>L<>'>+7!h\]i)!

(+!I:0<'>+>'8$!,/<! QSKR! h\bi!/7I/>'@'>+!j:/!/$!.+U&7!,/! <+!5&$>/I>'8$! 7/!
W+$! W/>W&! >+I%+>'&$/7! -/<+>'&$+,+7! >&$! ]! 6+$+$%'+</7B! ,+$! :$! 7&<&! -/7:<%+,&!
+$+<N%'>&! =! <+7! >+<'@'>+! ,/! +9:+7! ,/! 6'$/-+<'3+>'8$! 6/,'+! h^_^! 69X(! ,/! -/7',:&!
7/>&i! =! IM! <'9/-+6/$%/! +<>+<'$&! h^B]i)! (+! %/6I/-+%:-+! ,/<! +9:+! /$! /<! I:$%&! ,/!
7:-9/$>'+! /7! ,/! ]c! }5! /$! /<! <N6'%/! 7:I/-'&-! ,/! <+7! >&$7',/-+>'&$/7! >&6&! +9:+7!
W'I&%/-6+</7)!(+!@+>'/7!W',-&j:N6'>+!>+-+>%/-N7%'>+!/7!6:=!/j:'<'0-+,+B!7:<@+%+,+?
0'>+-0&$+%+,+! >L<>'>&?6+9$17'>+B! +:$j:/! >&$! :$! >&$%/$',&! /$! ><&-:-&! =! 7&,'&!
$&%+0</7)!R7B!+,/6L7B!:$!+9:+!6:=!,:-+!h`ffBe!69X(!5+5Jbi)!
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R$!/<!E+,/6/>:6!QQ!h\`i!7/!7/U+<+!/<!+$L<'7'7!,/<!6+$+$%'+<!.+U&7!=!><+7'@'>+!
<+7! +9:+7! >&6&! W'I&%/-6+</7! h]^B\! }5iB! IM! +! %/6I/-+%:-+! ,/<!6+$+$%'+<! eB]n! ,/!
6'$/-+<'3+>'8$! 6/,'+! h-/7',:&! 7/>&! +! \^_! }5B! ee`Bf! 69X(i! =! 7:7! '&$/7!
I-/,&6'$+$%/7! 7:<@+%&B! 0'>+-0&$+%&B! ><&-:-&B! >+<>'&B! 6+9$/7'&! =! 7&,'&)! 4&-! 7:!
,:-/3+!h`d_B\!69X(!5+5Jbi!/Z%-/6+,+6/$%/!,:-+7)!

R$! <+7! W&F+7! -/>'0',+7! ,/<! '$@&-6/! 7&0-/! /<! /7%:,'&! I+-+! <+! ,/@'$'>'8$! ,/<!
4/-N6/%-&! ,/! 4-&%/>>'8$! ,/<! .+<$/+-'&! .+U&7! ,/! <+! 5&$>/I>'8$B! E'<<+%&=+!
h#<0+>/%/i!h\diB!7/!,+$!>+-+>%/-N7%'>+7!,/!P+-'&7!I:$%&7!'$P/$%+-'+,&7B!6+$+$%'+</7!
=! 7&$,/&7n! ,/! <&7! >'$>&! 6+$+$%'+</7! I/-%/$/>'/$%/7! +<! 0+<$/+-'&! 7&<&! %-/7! 7/!
+I-&P/>W+$! /$! <+7! '$7%+<+>'&$/7! 0+<$/+-'+7)![&7! '$@&-6+! 7&0-/! >+-+>%/-N7%'>+7! ,/!
<&7! +9:+7! ,/! <&7! ,'7%'$%&7! I:$%&7B! 7/U+<+! /<! >+:,+<! /$! (X7B! 7:! %/6I/-+%:-+! =!
>&6I&7'>'8$!@N7'>&?j:N6'>+"!

é!(+!S/--+3+!cB]!(X7!=!]^Bd!}5B!

é!(+7!5:/P+7!bB]!(X7!=!]^Bb!}5!=!

é!(+7!.&60+7!`Bb!(X7!=!]^B^!}5!

o*.' +"$J",.+),.'-"'"$",3"290.'3"2",.*0U.-.'"2' +%-%&' *%&'$.2.2+0.*"&'-"' *.'
U%2.=' &"' &0+m.' $)1' J%,' "290$.' -"' *.' +"$J",.+),.' $"-0.' .$/0"2+.*p! <+! @+>'/7!
.'>+-0&$+%+,&?5L<>'>+!=!7:!>&6I&7'>'8$!j:N6'>+!6:=!7'6'<+-!/$!%&,+7!/<<+7)!

R$! $:/7%-+! P'7'%+! +<! 0+<$/+-'&! +=:,+6&7! +! <+! 4-&@)! S&-'F+! /$! <+! %&6+! ,/!
6:/7%-+7B! I+-+! <+7! ,/%/-6'$+>'&$/7! +$+<N%'>+7B! ,/! <&7! %-/7! 6+$+$%'+</7! j:/!
+I-&P/>W+!/<!0+<$/+-'&)!

\)?!;+$+$%'+<!.&60+7B!+<'6/$%+!+!<+7!I'7>'$+7)!

])?! ;+$+$%'+<! ,/! <+! H:/$%/B! @:/$%/! >&$! 7'/%/! >+U&7)! 2/! I:/,/! 0/0/-! >&$!
@+>'<',+,B! +<9:$&7! ,'>/$! j:/! /7! I/7+,+)! 2/! :%'<'3+! 7'! W+=! 6+=&-! ,/6+$,+! /$! <+!
+<'6/$%+>'8$!+!<+7!I'7>'$+7)!

b)?! ;+$+$%'+<! (+7! 5:/P+7B! +<'6/$%+! +! <+7! '$7%+<+>'&$/7! I+-+! +I<'>+>'&$/7!
>-/$&%/-LI'>+7!'$,'P',:+</7B!0+U&7B!,:>W+7B!>W&--&7B!'$W+<+>'&$/7)!

(+!4-&@)!S&-'F+!I-/7/$%8B!/$!<+!;/7+!C/,&$,+!7&0-/!/7%/!0+<$/+-'&!>/</0-+,+!
/$! <+! C/+<! #>+,/6'+! [+>'&$+<! ,/! H+-6+>'+B! <&7! -/7:<%+,&7! ,/! <&7! +$L<'7'7! ,/! <+7!
+9:+7!,/!<&7!%-/7!6+$+$%'+</7!=!>+<'@'>8!<+7!+9:+7!>&6&!W'I&%/-6+</7!h]^Bb!}5iB!,/!
6'$/-+<'3+>'8$! 6/,'+! h-/7',:&! 7/>&! +! \^_! }5?efeBd! 69X(iB! ,:-+7! hd]]! 69!
5+5JbX(iB!7:<@+%+,+7!h]be!69X(i!h\fi)!(+7!,/%/-6'$+>'&$/7!+$+<N%'>+7!,/!>+,+!:$&!
,/! <&7! %-/7! 6+$+$%'+</7! 7&$! 6:=! 7'6'<+-/7! =! W/6&7! %&6+,&! >&6&! /F/6I<&! <&7!
-/7:<%+,&7!,/<!6+$+$%'+<!.&60+7)!
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S&,&7!/7%&7!+$L<'7'7!I-+>%'>+,&7!/$!/7%&7!g<%'6&7!+U&7!7&$!/j:'I+-+0</7!=!7/!
I:/,/!>&$7',/-+-!+!<+7!+9:+7!,/<!.+<$/+-'&!,/!.+U&7!,/!(+!5&$>/I>'8$!,/!E'<<+%&=+!
>&6&"!

• #9:+7!W'I&%/-6+</7!h%/6I/-+%:-+!>/->+$+!+!]c!}5i)!

• ('9/-+6/$%/!+<>+<'$+!IM!eB]!+!^B])!

• ;'$/-+<'3+>'8$!6/,'+!hC)2)!+!\^_!}5!/$%-/!ed_!+!^b_!69X(i)!

• *:-+7! &!6:=! ,:-+7! h7/9g$! /7>+<+! :%'<'3+,+i! h*:-/3+! ,/! `d_! +! d]]!69!
5+5JbX(i)!

• 2:<@+%&7! =! 0'>+-0&$+%&7! 7&$! <&7! +$'&$/7! >&$!6+=&-! >&$>/$%-+>'8$! I&-!
<'%-&! ,/! +9:+! =! /$%-/! <&7! >+%'&$/7! 7&$! I-/,&6'$+$%/7! /<! >+<>'&! =! /<!
6+9$/7'&B!/$!6/$&-!>&$>/$%-+>'8$!><&-:-&7!=!7&,'&!!

R$!-/<+>'8$!>&$!<+!,:-/3+B!/$!%-/7!,/!g<%'6&7!+$L<'7'7!7/!<+7!W+!>+<'@'>+,&!,/!
+9:+! ,:-+B! 6:=! ,:-+! =! /Z%-/6+,+6/$%/! ,:-+n! $&! W+=! :$'@&-6',+,! ,/! >-'%/-'&7!
I-&0+0</6/$%/!I&-j:/!7/!0+7+$!/$!,'7%'$%+7!/7>+<+7!I+-+!W+>/-!<+!>+<'@'>+>'8$)!2'!7/!
:%'<'3+! <+! /7>+<+! ;/->yB! /<! +9:+! ,/! .+U&7! ,/! <+! 5&$>/I>'8$! ,/! E'<<+%&=+! ,/0/!
>&$7',/-+-7/! >&6&! +9:+! ,:-+! /$%-/! bb_! =! d`c! 69! 5+5JbX(! =! +%/$,'/$,&! +! <+!
><+7'@'>+>'8$!,/!K'-+-,!6:=!,:-+!/$%-/!b__!=!`__!69!5+5JbX(!&!/Z%-/6+,+6/$%/!
,:-+!á!`__!69!5+5JbX()!

J%-+!>&$7',/-+>'8$!,/0/!7/-!W/>W+)!R<!+9:+!,/!.+U&7!,/!<+!5&$>/I>'8$!I&-!
7/-!+9:+!6'$/-&6/,'>'$+<!$&!%'/$/!j:/!+F:7%+-7/!+!<+7!$&-6+7!,+,+7!I+-+!<+7!+9:+7!
I&%+0</7!,/!>&$7:6&!Ig0<'>&!$'!I+-+!<+7!+9:+7!/$P+7+,+7)!

R$!<+!</9'7<+>'8$!>&--/7I&$,'/$%/!+!<+7!+9:+7!,/!>&$7:6&!W:6+$&!=X&!+!<+7!
+9:+7! /$P+7+,+7! &"' "Q9*)1"' .' *.&' .3).&' $02",%$"-0902.*"&' ()"' &"' ,"30,F2' J%,' *.'
2%,$.+04.'"&J"9GP09.!h\ei)!

R$! /<! P'9/$%/!C/+<!*/>-/%&!\_e`X]__]!I&-! /<! j:/! 7/! -/9:<+! /<! I-&>/7&!,/!
/<+0&-+>'8$B! >'->:<+>'8$! =! >&6/->'&! ,/! +9:+7! ,/! 0/0',+! /$P+7+,+7B! j:/,+$!
/ZI-/7+6/$%/! "Q9*)0-.&' -"*' F$/0+%' -"' "&+.' -0&J%&090K2' *.&' .3).&' ()"' J%,' &)&'
J,%J0"-.-"&' $"-09.$"2+%&.&' ()"-"2' ,"3)*.-.&' J%,' *.' 9%,,"&J%2-0"2+"' 2%,$.+04.'
"&J"9GP09.!h\^B!\ci)'

R$!/7%/!C)*)!\_e`X]__]B!/<!#[RmJ!QQQ!7/!-/@'/-/!+!<+7!/Z'9/$>'+7!/7I/>N@'>+7!
I+-+! +,P/-%'-! /$! /<! /%'j:/%+,&!,/! <+7! +9:+7!6'$/-+</7!$+%:-+</7! +j:/<! &! +j:/<<&7!
>&6I&$/$%/7!,/<!+9:+!j:/!I:/,+$!7/-!6&%'P&!,/!'$%&</-+$>'+!I&-!I+-%/!,/!j:'/$!<+!
'$9'/-+B!=!7/!+:%&-'3+!<+!:%'<'3+>'8$!,/!6/$>'&$/7!/$!0+7/!+!>&$%/$',&7n!7/!,+$!<+7!
>&$>/$%-+>'&$/7!I+-+!+<9:$&7!+$'&$/7!=!>+%'&$/7!I+-+!I&,/-!7/U+<+-!/$!<+!/%'j:/%+!
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%+<!6/$>'8$B!I&-!/F/6I<&!7:<@+%+,+7!h6L7!,/!]__!69X<!,/!7:<@+%&7iB!0'>+-0&$+%+,+7!
h6L7!,/!f__!69X(!,/!0'>+-0&$+%&7i!:!&%-+7!6/$>'&$/7!I+-+!+,P/-%'-!+<!:7:+-'&!,/!
<+!>&$P/$'/$>'+!&!$&!,/!'$9/-'-!,'>W+!+9:+)!

SL( K=?A?c>4?@<( !*( A>;( >NK>;L( EJ>;( !*( >!2?<?;=:>4?@<( F(
>44?C<*;L(?<!?4>4?C<*;(F(4C<=:>?<!?4>4?C<*;(

(+7!+9:+7!,/<!0+<$/+-'&!,/!E'<<+%&=+B!7/!:7+-&$!/$!0/0',+!=!/$!0+U&7!7/9g$!
>&$7%+!/$!I:0<'>+>'&$/7!,/<!7'9<&!mQm!h\B!IL9)!]]fn!\_B!IL9)!]d`i!=!W&=!,N+B!/$!/7%/!
0+<$/+-'&! <<+6+,&!.+U&7!,/! <+! 5&$>/I>'8$! 7/! :%'<'3+$! 7:7! +9:+7!I&-! PN+! &-+<B! PN+!
'$W+<+%&-'+!=!/$!+I<'>+>'8$!%8I'>+)!

SLOL(EJ>(C:>A(C(M?!:C9J<?4>(

(+7! +9:+7! ,/<! 6+$+$%'+<! ,/! (+! H:/$%/! hH'9:-+! di! 7/! I:/,/$! :%'<'3+-! /$!
0/0',+! =! /7%L$! +! ,'7I&7'>'8$! ,/! <&7! :7:+-'&7B! j:/! <+! 0/0/$! 9/$/-+<6/$%/! 7'$!
I-/7>-'I>'8$)!

(+7! +>>'&$/7! ,/! <+! '$9/7%+! ,/! :$! +9:+! 7/! ,/-'P+$! ,/! <+! >&6I&7'>'8$! ,/! <+!
6'76+B!/$!/7%/!>+7&!7&$!+9:+7!<'9/-+6/$%/!+<>+<'$+7B!W'I&%8$'>+7!6'Z%+7B!>&$%'/$/$!
7:<@+%&7B! 0'>+-0&$+%&7B! >+<>'&B! 6+9$/7'&B! =! /$! 6/$&-! >&$>/$%-+>'8$! ><&-:-&7! =!
7&,'&n! $'$9g$! >&6I&$/$%/! 7&0-/7+</! I+-+! I&,/-</! +>W+>+-! +! 1<! 7&<&! <+! I&7'0</!
+>>'8$!@+-6+>&<89'>+!=!+,/6L7B!/7!$/>/7+-'&!>&$7',/-+-!j:/!7/!'$9'/-/$!%&,&7!/<<&7!
7'6:<%L$/+6/$%/)!

(+7! +9:+7! ,/<! .+<$/+-'&! ,/! <+! 5&$>/I>'8$! I&-! 7:! >&6I&7'>'8$! +<! 7/-!
'$9/-',+7! I&,-L$! %/$/-! +>>'&$/7! 7&0-/! /<! +I+-+%&! ,'9/7%'P&! 7'/$,&! <+7! 6L7!
>+-+>%/-N7%'>+7"! I-&%/>>'8$! ,/! <+! I+-/,! 9L7%-'>+B! +$%'@<&9N7%'>+B! '$W'0',&-+! ,/! <+!
7/>-/>'8$B!7/,+$%/!=!+$%'/7I+768,'>+!h]_i)!

HQKlC#!d)!;#[#[SQ#(!*R!(#!HlR[SR)!
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R7%+7!7&$!+9:+7!6:=!/j:'<'0-+,+7!=!I-/>'7+6/$%/!<&7!>+%'&$/7!/$!/j:'<'0-'&!
>&$!<&7!7:<@+%&7!7&$!<&7!j:/!F:/9+$!:$!I+I/<!'6I&-%+$%/!/$!<+!@:$>'8$!0'&<89'>+n!/<!
>+<>'&B!/<!7&,'&!=!7&0-/!%&,&!/<!6+9$/7'&!'$%/-P'/$/$!%+$%&!/$!/<!@:$>'&$+6'/$%&!,/!
<&7!-'U&$/7!>&6&!/$!/<!%:0&!,'9/7%'P&!=!,/!7:7!9<L$,:<+7!+$/Z+7B!/<!WN9+,&!=!<+7!PN+7!
0'<'+-/7)!(+7!+9:+7!6+9$17'>+7!/7%'6:<+$!/<!%-L$7'%&!,'9/7%'P&!=!+:6/$%+$!/<! @<:F&!
0'<'+-! I&-! >&$%-+>>'8$! ,/! <+! P/7N>:<+! 0'<'+-! h]\i)! R$! /7%+7! +9:+7! 6'Z%+7B! >:+$,&!
I-/,&6'$+$! <&7! 0'>+-0&$+%&7! /7! ,/7%+>+0</! 7:! /@/>%&! W/I+%&?P/7'>:<+-! h]]i)! R<!
>&$%/$',&! +<>+<'$&%1--/&! </7! >&$@'/-/! :$+! +>>'8$! 7/,+$%/! 7&0-/! <+! /Z>'%+0'<',+,!
$/:-&6:7>:<+-! =! <+! %-+$76'7'8$! 7'$LI%'>+n! %+60'1$! 7/! </7! +%-'0:=/! /@/>%&7!
-/,:>%&-/7!,/!<+!I/-6/+0'<',+,!!P+7>:<+-!=!,/!<+7!-/7I:/7%+7!'$@<+6+%&-'+7)!

(+! +,6'$'7%-+>'8$!I&-! PN+! &-+<! ,/! +9:+7!6'Z%+7! 0'>+-0&$+%+,+7! 7:<@+%+,+7!
W+!,/6&7%-+,&!/@/>%&!+$%'&Z',+$%/!I&-!<+!/<'6'$+>'8$!:-'$+-'+!,/!6/%+0&<'%&7!,/!<+!
<'I&I/-&Z',+>'8$!hS.#C2i!h]bi)!

2&0-/! /<! +I+-+%&! :-'$+-'&! I:/,/$! ,/%/-6'$+-! ,':-/7'7! WN,-'>+! +:$j:/! $&!
6:=! '6I&-%+$%/! =! ,/! &-,'$+-'&! %+-,N+)! [&! &07%+$%/B! /<! +:6/$%&! ,/<! IM! :-'$+-'&!
/P'%+!<+!I-/>'I'%+>'8$!,/!:-+%&7!=!&Z+<+%&7!=!@+P&-/>/!<+!/<'6'$+>'8$!,/!L>',&!g-'>&!
=!&%-&7!>+%+0&<'%&7B!I-/P'$'/$,&! <+! @&-6+>'8$!,/!+-/$'<<+7!=!,/!>L<>:<&7n! @+>'<'%+!/<!
+--+7%-/!=!/<!<+P+,&!,/!<+7!PN+7!:-'$+-'+7)!

R$! /7%&7! g<%'6&7! +U&7! <&7! /7%:,'&7! 7&0-/! +>:+I&-'$+7! h#x47iB! >+$+</7! ,/!
I-&%/N$+7! 6/,'+,&-+7! /$! /<! %-+$7I&-%/! ,/! +9:+! j:/! 7/! W+<<+$! I-/7/$%/7! /$! <+!
6/60-+$+! >/<:<+-! ,/! %&,+7! <+7! >1<:<+7! ,/! <&7! 7/-/7! P'P&7B! W+$! I/-6'%',&!
>&6I-/$,/-!6/F&-!<&7!6/>+$'76&7!j:/!<+!>1<:<+!:%'<'3+!I+-+!/<!>&$%-&<!,/!<&7!@<:F&7!
,/! +9:+! +! %-+P17! ,/! <+! 6/60-+$+! =! I&-! /$,/B! <+! -/9:<+>'8$! ,/! 7:! &76&<+-',+,!
'$%/-$+)! R7%+7! I-&%/N$+7! /7%L$! '$P&<:>-+,+7! $&! 7&<+6/$%/! +! $'P/<! -/$+<! h#x4\B!
#x4]! =! &%-+7iB! 7'$&! %+60'1$! /$! &%-+7! -/9'&$/7B! >&6&! <+! #x4`! h+0:$,+$%/! /$!
-/9'&$/7!&76&7/$7'0</7B!$g></&!2J!,/<!W'I&%L<+6&B!-/9'8$!j:/!-&,/+!<+7!$/:-&$+7!
7/>-/%&-+7!,/!#*MiB!&! <+7!#x4_B!#x4^B!#x4c!h+>:+9<'>/-&I&-'$+i!j:/!'$@<:=/$!/$!
<&7!6/>+$'76&7!,/!I-&,:>>'8$!=!7/>-/>'8$!,/!<+!0'<'7!h]`?]fi)(

x:/-/6&7!,/7%+>+-!<+!I&7'0</!+>>'8$!0/$/@'>'&7+!,/!<+!'$9/7%+!,/!/7%+7!+9:+7!
I&-! /<! +I&-%/! $:%-'>'&$+<! ,/! >+<>'&! +<! &-9+$'76&! /$! >+7&7! ,/! &7%/&I/$'+! /!
'$,'7I/$7+0</!%+60'1$!/$!<+!@:$>'8$!-/7I'-+%&-'+)!R<!>+<>'&!,/7/6I/U+!'6I&-%+$%/7!
@:$>'&$/7!/$! <&7! <Nj:',&7!/Z%-+>/<:<+-/7B! 7'/$,&!/7/$>'+<!I+-+! <+!$&-6+<!+>%'P',+,!
,/<!7'7%/6+!$/-P'&7&B!6:7>:<+-!=!87/&)!S+60'1$!>&$%-'0:=/!/$!/<! @:$>'&$+6'/$%&!
,/<! >&-+38$B! 6:7>:<+%:-+! P+7>:<+-B! >&+9:<+>'8$! ,/! <+! 7+$9-/B! /j:'<'0-'&!
/</>%-&<N%'>&B!/$!<+!I/-6/+0'<',+,!,/!<+7!6/60-+$+7!>/<:<+-/7B!/%>)!I/-&!7'/6I-/!/$!
@&-6+!'8$'>+!j:/!/7! <+!-/+<6/$%/!+>%'P+)! ! Q$%/-P'/$/!/$! <+!-/9:<+>'8$B! <'0/-+>'8$!=!
+<6+>/$+6'/$%&!,/!$/:-&%-+$76'7&-/7!=!W&-6&$+7)(
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4&-! 7:! +<%&! >&$%/$',&! /$! 6+9$/7'&! h`]Be! 69X(i! 7/! I&,-N+$! &0%/$/-!
@+P&-+0</7! /@/>%&7! /$! >+-,'&I+%N+! '7j:16'>+)! R7%/! >+%'8$! F:$%&! >&$! /<! >+<>'&! /7!
'$,'7I/$7+0</!I+-+!6+$%/$/-!<+!'$%/9-',+,!,/<!7'7%/6+!$/:-&6:7>:<+-n!/7!,/I-/7&-!
,/<! 7'7%/6+! $/-P'&7&! =! +>%'P+,&-! ,/! P+-'&7! 7'7%/6+7! /$3'6L%'>&7!
h+,/$&7'$%-'@&7@+%+7+B!>&<'$/7%/-+7+B!>&<'$?+>/%'<+7+B!/%>)i!h]ei)!

C/7I/>%&!+!<+!,:-/3+!,/!/7%+7!+9:+7!,:-+7!&!6:=!,:-+7!hd]]!69!5+!5JbX(i!
,/0/6&7!7/U+<+-!j:/!W+>/!+<9:$&7!+U&7!7/!>&6I-&08!j:/B!/$!3&$+7!/$!<+7!j:/!7/!
>&$7:6N+$!+9:+7!0<+$,+7!7/!,/%/>%8!/$!7:7!W+0'%+$%/7!6+=&-!$g6/-&!,/!>+7&7!,/!
/$@/-6/,+,/7!>+-,'&P+7>:<+-/7!=!j:/!<+!'$9/7%'8$!W+0'%:+<!,/!+9:+7!,:-+7!/F/->N+!
:$+! +>>'8$! I-&%/>%&-+! @-/$%/! +! >+-,'&I+%N+7! '7j:16'>+7! =! j:/! I:,'/-+! 7/-! /<!
6+9$/7'&!/<!-/7I&$7+0</!,/!%+$!0/$/@'>'&7&!/@/>%&!h]^i)!

C/>'/$%/6/$%/B! +<9:$&7! /7%:,'&7! W+$! ,/6&7%-+,&! j:/! W+=! :$+! ,10'<!
-/<+>'8$!'$P/-7+!/$%-/!<+!,:-/3+!,/<!+9:+!=!<+7!/$@/-6/,+,/7!>+-,'&P+7>:<+-/7!I&-!
/$>'6+! ,/<! $'P/<! ,/! \e_! 69! ,/! >+-0&$+%&! ,/! >+<>'&! I&-! <'%-&! /$! /<! +9:+)! 2'$!
/60+-9&! <+! J;2! W+! -/P'7+,&! <+7! /P',/$>'+7! =! >&$><:=8! j:/! <&7! ,+%&7! /-+$!
'$+,/>:+,&7!I+-+!I/-6'%'-!:$+!-/>&6/$,+>'8$!+>/->+!,/!:$!$'P/<!,/!,:-/3+)!

(+!+>/I%+>'8$!,/! <+7!+9:+7!,:-+7!/7!P+-'+0</!=! <+!7/$7'0'<',+,!,/I/$,/!,/<!
9-+,&!,/!,:-/3+!+<!j:/!<+7!I/-7&$+7!/7%1$!+>&7%:60-+,+7)!

Q[*Q5#5QJ[R2?ET#!JC#(!

4&,-N+6&7!7/U+<+-!>&6&!I-'$>'I+</7!I&7'0</7!'$,'>+>'&$/7!,/!/7%+7!+9:+7!,/!
.+U&7!,/!(+!5&$>/I>'8$!/$!+@/>>'&$/7!,/!+I+-+%&!,'9/7%'P&"!I-&>/7&7!,'7I1I%'>&7!
>&$!+<%/-+>'&$/7!,/<!%&$&B!<+!6&%'<',+,!=!<+!7/>-/>'8$n!/$!+@/>>'&$/7!W/I+%&0'<'+-/7B!
,'7>'$/7'+7! 0'<'+-/7! =! >&</>'7%'%'7! >-8$'>+7B! 7N$,-&6/! I&7%>&</>'7%/>%&6N+B!
+@/>>'&$/7! 0'<'+-/7! $&! <'%'L7'>+7B! I/j:/U+7! '$7:@'>'/$>'+7! W/IL%'>+7B! /%>)B! 7'/$,&!
,/7%+>+0</! j:/! /7%&7! /@/>%&7! 7/! 7:/</$! I-&,:>'-B! /$! /7%/! %'I&! ,/! +9:+7B! 7'$!
+>&6I+U+-7/!,/!/@/>%&7!'--'%+%'P&7!&!%-+7%&-$&7!,/!+I+-+%&!,'9/7%'P&!h]ci)!

*J2QHQ5#5Q|[!

(+! ,&7'7! ,/0/! +F:7%+-7/! +! <&7! I-&>/7&7! +! %-+%+-! =! +! <+7! -/7I:/7%+7!
'$,'P',:+</7)!4&-!%1-6'$&!6/,'&B!7/!-/>&6/$,+-L!:$+!,&7'7!%&%+<!,/!\)___!+!\)d__!
6<B!,'7%-'0:',+!/$!,&7'7!@-+>>'&$+,+7!,/!\__!+!]__!6<X!]?b!P/>/7!/$!+=:$+7!=!+$%/7!
=! ,/7I:17! ,/! <+7! >&6',+7! >:+$,&! '$%/-/7+$! /@/>%&7! +$%'L>',&7)! 2'! 7/! I-/%/$,/!
+>>'&$/7! /7%'6:<+$%/7! ,/! <+! 7/>-/>'8$! 9L7%-'>+! =! ,/! 7:! P+>'+6'/$%&B! 7/!
+,6'$'7%-+-L$! +<! %'/6I&! j:/! <+7! >&6',+7! &! '$6/,'+%+6/$%/! ,/7I:17! ,/! <+7!
6'76+7)!

(+!,:-+>'8$!,/<!%-+%+6'/$%&!,/0/-N+!7/-!,/!]!+!b!7/6+$+7)!
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5J[SC#Q[*Q5#5QJ[R2!!

#,/6L7! ,/! <+7! >&$%-+'$,'>+>'&$/7! 9/$/-+</7! /$! >-/$&%/-+I'+B! /7%&! /7"!
+@/>>'&$/7! +9:,+7! &! /$! I/-N&,&! ,/! +>%'P',+,B! I-&>/7&7! %:6&-+</7! 6+<'9$&7B!
>+-,'&I+%N+7! ,/7>&6I/$7+,+7B! W'I/-%/$7'8$! +-%/-'+<! 7/P/-+! &! $&! >&$%-&<+,+B!
+>>',/$%/7! >/-/0-&! P+7>:<+-/7! -/>'/$%/7B! >'--&7'7! /! '$7:@'>'/$>'+! W/IL%'>+! 9-+P/B!
'$7:@'>'/$>'+!-/$+<!9-+P/B!/$@/-6/,+,/7!6/$%+</7!9-+P/7B!/7%+,&7!>+j:1>%'>&7!=!,/!
+9&%+6'/$%&! ,/! <+! >+I+>',+,! ,/! -/7I:/7%+! &-9L$'>+B! +<%/-+>'&$/7! ,/<! %-L$7'%&! ,/<!
+9:+B! z! ,/7%+>+6&7! <+7! >&$%-+'$,'>+>'&$/7! /7I/>N@'>+7! /$! +@/>>'&$/7! ,/! +I+-+%&!
,'9/7%'P&B! =! /$%-/! <+7! 6L7! '6I&-%+$%/7"! /7%-/U'6'/$%&! I/-%'$+3B! >&<'%'7! +%8$'>+7B!
-/>%&>&<'%'7! W/6&--L9'>+7B! g<>/-+7! 7+$9-+$%/7! &! /$! I/<'9-&! ,/! I/-@&-+>'8$B!
+I/$,'>'%'7B!/7%/$&7'7!=!&><:7'&$/7!'$%/7%'$+</7B!6+<@&-6+>'&$/7B!,'P/-%N>:<&7!=B!/$!
9/$/-+<B! %&,+7! <+7! +@/>>'&$/7! j:/! I&-! 7:! <&>+<'3+>'8$B! 9-+P/,+,! &! @+7/! /P&<:%'P+!
W+9+$!I&>&!+>&$7/F+0</!/<!%-+%+6'/$%&!>-/$&%/-LI'>&!h]]i)!

SL[L(EJ>(?<M>A>=C:?>L(>44?C<*;(*(?<!?4>4?C<*;(

(+!PN+!'$W+<+%&-'+!%+60'1$!7/!:%'<'3+!/$!/7%/!0+<$/+-'&)!(+!F:7%'@'>+>'8$!,/!7:!
:7&!/7!I-'$>'I+<6/$%/!<+!0/$/@'>'&7+!+>>'8$!,/-'P+,+!,/!<+!W:6/>%+>'8$!,/!<+7!PN+7!
-/7I'-+%&-'+7)! S+$%&! I&-! PN+! &-+<! >&6&! I&-! PN+! '$W+<+%&-'+! /<! +9:+! I-&,:>/!
W',-+%+>'8$!,/!<+!6:>&7+!,/!<+7!4G.&'.T,".&6'N.'<0-,.+.90K2'"&'P.9+%,'0$J%,+.2+"'"2'
*.' "P09.90.' -"*' +,.2&J%,+"' $)9%90*0.,=! 6&,'@'>+! <+! >+<',+,! -/&<89'>+! ,/<! 6&>&! =!
@+>'<'%+!<+!/<'6'$+>'8$!,/!<+7!7/>-/>'&$/7!hP'7>&7',+,!+:6/$%+!>&$!/<!,/7>/$7&!,/!<+!
W:6/,+,!=!,'76'$:=/!>&$!+/-&7&</7!,/!+9:+!&!>&$!+/-&7&</7!,/![?+>/%'<>'7%/'$+i)!
#7N! 6'76&B! /<! >+<>'&! /7! '$,'7I/$7+0</! I+-+! <+! >&--/>%+! @:$>'8$! >'<'+-B! /$! +I+-+%&!
-/7I'-+%&-'&!7'!@+<%+!/<!>+<>'&!<+!@:$>'8$!>'<'+-!/7!,/@'>'/$%/)!

5&6&!/7!>&$&>',&B!/<!0'>+-0&$+%&!6&,'@'>+!/<!+60'/$%/!L>',&!,/!<&7!%/F',&7!
>&$! @<&9&7'7! @+P&-/>'/$,&! <+! 7:I-/7'8$! ,/! <+! '$@<+6+>'8$)! 2/! I:/,/! &0%/$/-! :$+!
+>>'8$! 7/,+$%/B! I-&%/>%&-+B! +$%''$@<+6+%&-'+! =! +$%'/7I+768,'>+B! ,/-'P+,+! ,/<!
>&$%/$',&! ,/! /7%+7! +9:+7! /$! 0'>+-0&$+%&7! =! /$! >+<>'&B! >&6I&-%L$,&7/! >&6&!
$&-6+<'3+,&-+7!,/!<+!6:>&7+!,/!-/P/7%'6'/$%&!,/!<+7!PN+7!-/7I'-+%&-'+7)!(+!+>>'8$!
,/7/$7'0'<'3+$%/!+%-'0:',+!+<!>+<>'&!7/-N+!,/!:%'<',+,!/$!/<!+76+!0-&$j:'+<)!

4&-! %+$%&B! 7/! I&,-N+$! >&$7',/-+-! '$,'>+>'&$/7! <&7! I-&>/7&7! '$@<+6+%&-'&7!
>-8$'>&7!,/! <+7!PN+7!-/7I'-+%&-'+7B!0-&$j:'%'7!>-8$'>+7B!R4J5!=!/<!+76+!0-&$j:'+<)!
J%-+7! '$,'>+>'&$/7! ,/7%+>+,+7! /$! +@/>>'&$/7! ,/! PN+7! -/7I'-+%&-'+7! I&,-N+$! 7/-"!
>+%+--&7!,/!-/I/%'>'8$B!@+-'$9'%'7!=!7'$:7'%'7!>-8$'>+7)!

2/! I:/,/$!:%'<'3+$! ,'7%'$%+7! %1>$'>+7! I&-! PN+! '$W+<+%&-'+! =! ,/! &-,'$+-'&! 7/!
+,6'$'7%-+$! +! %/6I/-+%:-+! I-8Z'6+! +! <+! '$,'@/-/$%/! $&! 7:I/-'&-! +! be! }5)! R<!
0+<$/+-'&!>:/$%+!>&$!\]!+/-&7&</7B!^!/$!<+7!'$7%+<+>'&$/7!,/<!M&%/<!.+U&7!=!`!/$!/<!
M&%/<!/<!;+-j:17)!
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SLSL(EJ>(=@9?4>(

(+! PN+! %8I'>+! /7! <+! I-'$>'I+<! PN+! ,/! +,6'$'7%-+>'8$! ,/! <+7! +9:+7! /$! /7%/!
0+<$/+-'&! ,/!.+U&7! ,/! <+! 5&$>/I>'8$)! 2/! :%'<'3+$! /$! @&-6+!,/! 0+U&7! 9/$/-+</7! =!
<&>+</7B! %1>$'>+7! ,/! '$6/-7'8$! /$! I'7>'$+7B! +I<'>+>'&$/7! >&$! I-/7'8$! ,:>W+7! =!
>W&--&7!/$!,'7%'$%+7!6&,+<',+,/7)!

(&7!/@/>%&7!,/-'P+,&7!,/!<+7!%1>$'>+7!,/!+I<'>+>'8$!%8I'>+B!>&$!&!7'$!I-/7'8$B!
7/! ,/-'P+$! I-'$>'I+<6/$%/! ,/! @+>%&-/7! @N7'>&7"! 6/>L$'>&7! =! %1-6'>&7B! ,'@/-/$%/7!
7/9g$!<+7!%1>$'>+7!:%'<'3+,+7)!

H#5SJCR2!SÖC;Q5J2!!

R$! <+7! +I<'>+>'&$/7! %8I'>+7B! :$&! ,/! <&7! @+>%&-/7! +! >&$7',/-+-! /7! <+!
%/6I/-+%:-+!,/<! +9:+)!R<! +9:+!/7!:$!/Z>/</$%/!P/WN>:<&!,/<! >+<&-!/$!P'-%:,!,/! 7:!
+$&-6+<6/$%/!/</P+,&!>+<&-!/7I/>N@'>&)!(+!%-+$76'7'8$!,/<!>+<&-!=!<&7!/@/>%&7!j:/!
/$!/<!&-9+$'76&!7/!I-&,:>/$!7&$!,/I/$,'/$%/7!,/<!9-+,'/$%/!,/!%/6I/-+%:-+B!,/!<+!
/Z%/$7'8$! ,/! <+! +I<'>+>'8$B! ,/! <+! ,:-+>'8$! ,/<! >&$%+>%&! =! ,/! <+! 7/$7'0'<',+,!
'$,'P',:+<)!*+,&!j:/!/<!+9:+!,/!/7%/!0+<$/+-'&!/7!W'I&%/-6+<!7/!,/0/-L!+%/6I/-+-!
7/9g$!<+!%1>$'>+!+!:%'<'3+-)!

(+!+I<'>+>'8$!,/!>+<&-!I-&,:>/B!/$!<+7!%1>$'>+7!+!%/6I/-+%:-+!I&-!/$>'6+!,/!
<+! '$,'@/-/$%/! hbd?be! }5iB! /@/>%&7! P+7>:<+-/7B! j:/! 7&$! I-'$>'I+<6/$%/"!
P+7&,'<+%+>'8$!I/-'@1-'>+!=!>&6&!>&$7/>:/$>'+!+:6/$%&!,/!<+!P+7>:<+-'3+>'8$!=!,/<!
%-&@'76&! %'7:<+-! ,/! <+! 3&$+! %-+%+,+)! S+60'1$! 7/! I-&,:>/! 7/,+>'8$! =! +$+<9/7'+B!
-/<+F+>'8$!6:7>:<+-!=!+>%'P+>'8$!,/!<&7!6/>+$'76&7!,/!,/@/$7+!&-9L$'>+!hb_i)!

R$!<+7!+I<'>+>'&$/7!>&$!I-/7'8$B!,:>W+7!=X&!>W&--&7B!,'-/>%+6/$%/!7&0-/!<+!
I'/<!&!,/!@&-6+!7:0+>:L%'>+B!+!<&7!/@/>%&7!%1-6'>&7!7/!+U+,/!/<!/@/>%&!,/!I/->:7'8$!
&!6+7+F/!j:/!/7!@:/$%/!,/!/7%'6:<+>'8$!6/>L$'>+!,/!<&7!-/>/I%&-/7!>:%L$/&7!j:/B!
+>%:+$,&! ,/! :$+! 6+$/-+! -/@</F+! &! 0'/$! I&-! +>>'8$! ,'-/>%+B! P+$! +! @+>'<'%+-! <+!
-/<+F+>'8$!6:7>:<+-B! <+! <'0/-+>'8$! ,/! +,W/-/$>'+7B! +:6/$%&! ,/<! ! @<:F&! 7+$9:N$/&B!
7/,+>'8$!=!+$+<9/7'+)!

H#5SJCR2!;R5O[Q5J2"!MQ*CJ2SOSQ5J2!R!MQ*CJ*Q[O;Q5J2!

(&7! 0+U&7! 9/$/-+</7! /$! 0+U/-+! &! /$! I'7>'$+! 7&$! <+7! %1>$'>+7! %8I'>+7!6L7!
@-/>:/$%/6/$%/! :%'<'3+,+7! =! /$! /7%&7! >+7&7! 7/! 0:7>+$! +,/6L7! ,/! <&7! /@/>%&7!
%1-6'>&7! <&7! ,/-'P+,&7! ,/! &%-&7! @+>%&-/7! @N7'>&7B! W',-&7%L%'>&7! /! W',-&,'$L6'>&7!
j:/! /7%L$! -/<+>'&$+,&7! >&$! <+! I&7'0'<',+,! ,/! -/+<'3+-! /F/->'>'&7! @+>'<'%+,&7! &!
,'@'>:<%+,&7!,/$%-&!,/<!+9:+B!&!0+<$/&>'$/7'%/-+I'+)!
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R$! <+! 0+<$/+>'8$! /$! I'7>'$+! 7&$! ,/7%+>+0</7! <&7! /@/>%&7! 6/>L$'>&7!
,/%/-6'$+,&7! /7/$>'+<6/$%/! I&-! <+! I-/7'8$! W',-&7%L%'>+! =! 7:! >&$7/>:/$>'+! /<!
I-'$>'I'&! ,/!#-j:N6/,/7! &! ,/! @<&%+>'8$)! (+! @:/-3+! ,/! @<&%+>'8$! &! ,/! /6I:F/! P+! +!
I-&,:>'-! /$! /<! >:/-I&! 7:6/-9',&! :$+! ,'76'$:>'8$! +I+-/$%/! ,/! 7:! I/7&B! %+$%&!
6+=&-! >:+$%&!6+=&-! 7/+! /<!$'P/<!,/! '$6/-7'8$B! >&$! <'0/-+>'8$!,/! <+7! /7%-:>%:-+7!
j:/!7&I&-%+$!>+-9+!h>+,/-+7B!>&<:6$+!<:60+-B!/%>)i!=!j:/!P+!+!%/$/-!>&6&!I-'$>'I+<!
>&$7/>:/$>'+B! <+! @+>'<'%+>'8$! ,/! <&7!6&P'6'/$%&7B! j:/! 7/! I&,-L$! -/+<'3+-! +g$! >&$!
6g7>:<&7!6:=!,/0'<'%+,&7)!

#W&-+!0'/$B!:$!>:/-I&!/$!6&P'6'/$%&!,/$%-&!,/<!+9:+B!7:@-/!:$+!-/7'7%/$>'+!
+! 7:! +P+$>/! ,/0',&! +! @:/-3+7! '$%-N$7/>+7! +<! +9:+! %+</7! >&6&! >&W/7'8$!
'$%/-6&</>:<+-B! %/$7'8$! 7:I/-@'>'+<B! P'7>&7',+,B! ,/$7',+,B! j:/! 7/! &I&$/$! +<!
6&P'6'/$%&!,/$%-&!,/<!+9:+B!I:,'/$,&!7/-!/7+!-/7'7%/$>'+!W+7%+!f__!P/>/7!6+=&-!
j:/! /$! /<! +'-/)! R7%+! -/7'7%/$>'+! W',-&,'$L6'>+! I:/,/! /7%+-! 6&,'@'>+,+! I&-!
>'->:$7%+$>'+7! &! @+>%&-/7! +U+,',&7B! /Z%-N$7/>&7! +<! +9:+B! >&6&! 7:I/-@'>'/! +!
6&P'<'3+-B! ,'-/>>'8$! =! P/<&>',+,! ,/<! ,/7I<+3+6'/$%&B! L$9:<&! ,/! +%+j:/B!
%:-0:</$>'+7B!/%>!hb\i)!

S+60'1$! W+=! j:/! ,/7%+>+-! <+! I&7'0</! '$%/-P/$>'8$! ,/! @+>%&-/7!
W',-&>'$1%'>&7B!>&6&!I:/,/$!7/-!<&7!7/>:$,+-'&7!+!<+!I-&=/>>'8$!7&0-/!<+!7:I/-@'>'/!
>&-I&-+<! ,/! >W&--&7! 7:0+>:L%'>&7! =! <&7! ,/-'P+,&7! ,/! <+! +9'%+>'8$! ,/<! +9:+B! j:/!
I-&,:>/$! :$+! +>>'8$! I/->:%&-'+! &! ,/! 6+7+F/! hW',-&6+7+F/i! hH'9:-+! fi)! R7%&7!
/@/>%&7!7/!+U+,/$!+!<&7!%1-6'>&7!=!6/>L$'>&7!I-&I'&7!,/!<+!'$6/-7'8$B!,+$,&!+7N!<+!
I&7'0'<',+,! ,/! &0%/$/-! ,/! @&-6+! 7'6:<%L$/+B! <&7! /@/>%&7! ,/<! >+<&-B! 6+7+F/B!
6&P'<',+,)!

(+!I-/7'8$!W',-&7%L%'>+!6+$'@'/7%+!7:!+>>'8$!,'-/>%+!7&0-/!/<!7'7%/6+!P/$&7&!
=!<+7!9-+$,/7!>+P',+,/7!>&-I&-+</7B!,/%/-6'$+!:$+!@+>'<'%+>'8$!,/!<+!>'->:<+>'8$!,/!
-/%&-$&! j:/! &0<'9+! +! :$+! 6+=&-! +>%'P',+,! >+-,'+>+B! +7N! >&6&! +! :$! +:6/$%&!
7'9$'@'>+%'P&!,/! <+!,':-/7'7!,/0',&!+! <+! <'0/-+>'8$!,/<! @+>%&-!$+%-':-1%'>&!+:-'>:<+-!
hH[#i)!R$!>&$,'>'&$/7!$&-6+</7!<+!6+=&-!+>%'P',+,!>+-,'+>+!/Z'9',+!/7!@L>'<6/$%/!

HQKlC#!f)!4Q25Q[#!*R!MQ*CJ;#2#DR)!
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7:I/-+,+B! I/-&! /$! 7:F/%&7! ,/! /,+,! +P+$3+,+! &! >&$! +<%/-+>'&$/7! >'->:<+%&-'+7B! /$!
/7I/>'+<B! >&$! ,'<+%+>'&$/7! P+-'>&7+7! '6I&-%+$%/7B! I:/,/! >+:7+-! ,/7@+<</>'6'/$%&!
>+-,'+>&)! #! /7%&! ,/0/6&7! +U+,'-! <&7! /@/>%&7! 7&0-/! <+! @:$>'8$! -/7I'-+%&-'+B! j:/!
,/0',&! +! <+! >&6I-/7'8$! 7&0-/! <+! >+F+! %&-L>'>+! =! /<! ,'+@-+96+B! I-&,:>/!
6&,'@'>+>'&$/7!j:/B!/$!+<9:$&7!I+>'/$%/7!>&$!/$@/-6/,+,!-/7I'-+%&-'+!&!>+-,'+>+B!
I:/,/$!7/-!>+:7+!,/!,'7$/+!=!&I-/7'8$!/$! <&7!0+U&7)!5&$!/7&!j:/-/6&7!<<+6+-! <+!
+%/$>'8$! 7&0-/! <+! $/>/7',+,! ,/! :$+! /7I/>'+<! P'9'<+$>'+! ,/! <+! 7'%:+>'8$!
>+-,'&--/7I'-+%&-'+!,/!<+7!I/-7&$+7!7&6/%',+7!+!/7%&7!%-+%+6'/$%&7)!

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

(+!0+<$/&>'$/7'%/-+I'+!&!%/-+I'+!I&-!/<!/F/->'>'&!,/$%-&!,/<!+9:+!hH'9:-+!ei!
/7!:$+!,/!<+7!%1>$'>+7!6L7!6&,/-$+7!=!7&@'7%'>+,+7B!j:'3L7!<+!6L7!'6I&-%+$%/!/$!<+!
-/>:I/-+>'8$!@:$>'&$+<!,/!I/-7&$+7!>&$!+<%/-+>'&$/7!,/!+I+-+%&!<&>&6&%&-B!,/!%'I&!
-/:6L%'>&B! I&7%-+:6L%'>&! &! $/:-&<89'>&B! 7'$! &<P',+-! <+! 0/$/@'>'&7+! +>>'8$! j:/!
I:/,/$!&0%/$/-!j:'/$/7!,/7//$!6+$%/$/-7/!/$!@&-6+!&!/P'%+-!<&7!$/@+7%&7!/@/>%&7!
,/! :$+! P',+! 7/,/$%+-'+! =! /7%-/7+,+)! 4+-+! j:/! /7%+! %/-+I'+! 7/+! /@'>+3! ,/0/! 7/-!
+I<'>+,+!'$,'P',:+<6/$%/B!>&$!'$,'>+>'8$!I-/>'7+!=!I/-7&$+<'3+,+!hb]i)!

#,/6L7! ,/! /7%&7! /@/>%&7B! <+7! %1>$'>+7! ,/! +I<'>+>'8$! %8I'>+! I:/,/$!
>&6I&-%+-7/! >&6&! /7%'6:<+$%/7! '$,'@/-/$>'+,&7! ,/! <+! >+I+>',+,! ,/@/$7'P+! ,/<!
&-9+$'76&! =! >&6&! :$! @+>%&-! ,/! +>>'8$! 9/$/-+<! '$/7I/>N@'>&)! S+</7! +I<'>+>'&$/7!
>&$7%'%:=/$! :$! /7%-17! &! +9-/7'8$! -/I/%',+! j:/B! +:$j:/! ,/! /7>+7+! '$%/$7',+,B! /7!
7:@'>'/$%/!I+-+!I&$/-!/$!6+->W+!6/>+$'76&7!,/@/$7'P&7!9/$/-+</7B! <&!j:/!I:/,/!
F:7%'@'>+-!<+!0/$/@'>'&7+!+>>'8$!9/$/-+<!,/!/7%/!%'I&!,/!%-+%+6'/$%&!hbbi)!

HQKlC#! e)! 4Q25Q[#! *R! SC#S#;QR[SJ)!
.#([RJ5Q[R2QSRC#4Q#)!
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#!%&,+7! <+7!+>>'&$/7!W+7%+!+j:N!7/U+<+,+7!,/0/6&7!+U+,'-! <+! '$@<:/$>'+!,/!
<+7! >'->:$7%+$>'+7! +60'/$%+</7! =! ><'6L%'>+7! +,/6L7! ,/! &%-&7! 6:>W&7! @+>%&-/7!
>&+,=:P+$%/7! j:/! +>%g+$! 7'6:<%L$/+6/$%/! =! I:/,/$! '$@<:'-! @+P&-+0</! &!
,/7@+P&-+0</6/$%/!7&0-/!/<!'$,'P',:&B!7/9g$!I+%&<&9N+!=!%&</-+$>'+!'$,'P',:+<!h]_B!
b`i)!

R$! /<! 0+<$/+-'&! ,/! .+U&7! ,/! <+! 5&$>/I>'8$! 7/! ,'7@-:%+B! /$! :$! +60'/$%/!
+9-+,+0</!=! %-+$j:'<&!I+-+!/<!>&$%+>%&!>&$! <+!$+%:-+</3+B!,/!:$!6'>-&><'6+B! <:9+-!
I-&%/9',&! ,/! <&7! P'/$%&7B! +'-/! <'0-/! ,/! >&$%+6'$+>'8$! j:/! F:$%&! +! &%-+7!
>'->:$7%+$>'+7!>&6&!<+!-:I%:-+!>&$!/<!/$%&-$&!W+0'%:+<B!<+!-/9:<+-'3+>'8$!,/<!-'%6&!
,/!P',+B!:$+!,'/%+!+,/>:+,+B!<+!-/9:<+>'8$!,/<!/F/->'>'&!=!/<!-/I&7&B!+>%'P',+,/7!,/!
/$%-/%/$'6'/$%&B! -/<+>'&$/7! 7&>'+</7B! 7:/U&! -/I+-+,&-! hKM?7/>-/>'8$! I:<7L%'<?<&7!
P+<&-/7! 6LZ'6&7! %'/$/$! <:9+-! /$! <+7! ,&7! I-'6/-+7! W&-+7! ,/<! 7:/U&! $&>%:-$&B!
,:-+$%/!/<!7:/U&!I-&@:$,&i!hbdB!bfiB!+6+0'<',+,!,/<!I/-7&$+<!7+$'%+-'&!=!W&%/</-&B!
@+>%&-/7!6:=!,'P/-7&7B!j:/!/Z'9/$!:$+!+%/$>'8$!61,'>+! '$,'P',:+<'3+,+B! +%/$>'8$!
I/-7&$+<! +! >+,+! 7:F/%&B! +! 7:!/$@/-6/,+,!=!+! <+! @&-6+!,/! '$%/-I-/%+-! 7:! 7'%:+>'8$!
hbeB!b^i!%&,&!/<<&B! F:$%&!+!:$+!6L7!@L>'<!=!6L7!/7%-/>W+!-/<+>'8$!61,'>&?/$@/-6&B!
>&$%-'0:=/!/$!:$!6/F&-!-/7:<%+,&!,/<!%-+%+6'/$%&!0+<$/+-'&)!

R$! %&,&7! <&7! >+7&7B! <+! 6&,/-$+! &-'/$%+>'8$! ,/! <+7! >:-+7! 0+<$/+-'+7! P+!
,'-'9',+!/7/$>'+<6/$%/!+!>:0-'-!:$+!@:$>'8$!%/-+I1:%'>+!=!I-/P/$%'P+B!+:6/$%+-!<&7!
6/>+$'76&7! ,/! ,/@/$7+! &-9L$'>+! =! +! I-&>:-+-! /<! 0'/$/7%+-! 7&6L%'>&! =! I7Nj:'>&B!
6/,'+$%/!<+!+%/$>'8$!I-'6&-,'+<!7+$'%+-'+B!I/-&!%/$'/$,&!%+60'1$!/$!>:/$%+!j:/!/<!
7:F/%&! /$! >:-+! =! 7:7! +>&6I+U+$%/7! -/j:'/-/$! I-:,/$%/! /7I+->'6'/$%&! =!
,'7%-+>>'8$B! <&! j:/! ,+! >&6&! -/7:<%+$%/! :$+! 6/F&-N+! 7&6L%'>+! =! :$+! I/>:<'+-!
7'%:+>'8$!,/!0'/$/7%+-B!I-&I'&7!,/!:$!6/F&-!/7%+,&!,/!7+<:,!hbci)!

Q[*Q5#5QJ[R2!*R!(#!.#([RJ5Q[R2QSRC#4Q#!r!JSC#2!#4(Q5#5QJ[R2!S|4Q5#2!

(+7!I-'$>'I+</7! '$,'>+>'&$/7! /7%L$! -/<+>'&$+,&7! >&$! +@/>>'&$/7!,/! +I+-+%&!
<&>&6&%&-!j:/!>:-7+$!>&$!,&<&-!=!<'6'%+>'8$!@:$>'&$+<"!-/:6L%'>&7!,/9/$/-+%'P&7B!
+-%-&7'7!,/!>:+<j:'/-!<&>+<'3+>'8$B!-/:6+%'76&7!I+-+!&!+0+-%'>:<+-/7B!-/:6+%'76&7!
'$@<+6+%&-'&7! @:/-+! ,/! <+! @+7/! +9:,+B! 7/>:/<+7! I&7%-+:6L%'>&7B! I&7%j:'-g-9'>&7! &!
$/:-&<89'>+7B!<:60+<9'+7B!/7%+,&7!,/!/7%-17B!>+$7+$>'&B!7N$,-&6/!,/!@+%'9+!>-8$'>+!
h2H5iB! +@/>>'&$/7! I7'>&7&6L%'>+7! =X&! %-+7%&-$&7! I7'>&@:$>'&$+</7! '$><:',&7! /$! <+!
4+%&<&9N+!,/!<+!5'P'<'3+>'8$B!%+</7!>&6&B!-'%6&!,/!P',+!6:=!+>%'P+!=!/7%-/7+$%/!j:/!
/$!&>+7'&$/7! 7/! %-+,:>/! /$! /7%-17! =! +9&%+6'/$%&B! ,/I-/7'8$B! =! &%-&7n! %+60'1$! /$!
6'$:7P+<N+7!I-&I'+7!,/<!/$P/F/>'6'/$%&!=!-/%+-,&7!,/<!,/7+--&<<&!/$! <+7!I-'6/-+7!
/,+,/7! ,/! <+! P',+)! #7N! 6'76&! I:/,/$! 7/-! 0/$/@'>'&7+7! >&6&! %/-+I'+! I:/7%+! /$!
@&-6+!=!I+-+!6+$%/$/-!<+!@&-6+!@N7'>+)!
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5J[SC#Q[*Q5#5QJ[R2!*R!(#2!#4(Q5#5QJ[R2!S|4Q5#2!

4&-! <&! j:/! -/7I/>%+! +! <+7! >&$%-+'$,'>+>'&$/7! ,/! <+7! %1>$'>+7! ,/! +I<'>+>'8$!
%8I'>+! =! /7I/>N@'>+6/$%/! <+! 0+<$/&>'$/7'%/-+I'+B! ,/0/-N+6&7! >&$7',/-+-! %&,+7! <+7!
9/$/-+</7!=+!7/U+<+,+7!/$!IL9'$+7!+$%/-'&-/7!j:/!7&$!>&$%-+'$,'>+>'&$/7!+07&<:%+7(
=!/7I/>N@'>+6/$%/!I&,-N+6&7!7/U+<+-!<&7!-/:6+%'76&7!'$@<+6+%&-'&7!/$!@+7/!+9:,+B!
+<9:$+7! +@/>>'&$/7! I7'j:N+%-'>+7B! 6+<! /7%+,&! 9/$/-+<B! '$7:@'>'/$>'+! >'->:<+%&-'+!
P/$&7+! /$! /7%+,&!6:=! +P+$3+,&! =! $+%:-+<6/$%/! I/-7&$+7! >&$! W/-',+7! +0'/-%+7B!
'$>&$%'$/$>'+!:!&%-&!I-&>/7&!j:/!I:/,+!I&$/-!/$!I/<'9-&!<+7!>&$,'>'&$/7!W'9'1$'>+7!
,/<!+9:+!=!,/<! -/7%&!,/! <&7!:7:+-'&7n!/$!/7%&7!g<%'6&7!>+7&7!7/!I&,-N+!-/+<'3+-!/$!
%-+%+6'/$%&!/$!I'7>'$+7!'$,'P',:+</7!&!%+$j:/7!h`_i)!

2&$! /7>+7+7! <+7! >&$%-+'$,'>+>'&$/7! -/<+%'P+7! /$! <+7! +I<'>+>'&$/7! %8I'>+7)!
5+,+! %1>$'>+! /6I</+,+! ,/0/! 7/-! I-/7>-'%+! '$,'P',:+<6/$%/! =! +,+I%+,+! +<! /7%+,&!
I+%&<89'>&!/!','&7'$>-+7'+!,/!>+,+!I+>'/$%/)!x:'3L7!7/-N+!g%'<!<<+6+-!<+!+%/$>'8$!/$!
j:/! <+! +I<'>+>'8$! ,/! +<9:$+7! %1>$'>+7! >&$! I-/7'8$B! >W&--&7! ,'-/>%&7! +I<'>+,&7! +!
I-/7'8$!6+=&-! ,/! :$+! +%687@/-+B! /7%+-N+$! >&$%-+'$,'>+,+7! '$><:7&! I-&7>-'%+7B! /$!
I+>'/$%/7! j:/! 7:@-/$! &7%/&I&-&7'7)! R7! $/>/7+-'&! ,+-! +<! :7:+-'&! <+! '$@&-6+>'8$!
7&0-/!<&7!0/$/@'>'&7!j:/!,/!<+7!%1>$'>+7!I-/7>-'%+7!I:/,/$!&0%/$/-!=!%+60'1$!7&0-/!
<&7!I-&0</6+7!j:/!I:/,+$!7:-9'-!,/!:$+!6+<+!:%'<'3+>'8$!,/!<+7!6'76+7B!I-/7>-'%+7!
&!$&)!

WL(*A(B>A<*>:?CL(?<;=>A>4?C<*;(

4/,-&! ;G! C:0'&! h\i! /7>-'0/! oR*' "&+./*"90$0"2+%' J",+"2"9"' .*' $.,()T&' -"'
X),.VC".*' 1' 80**.+%1.=' ()0"2' <.' $.20P"&+.-%' &)&' /)"2%&' -"&"%&' ' -"' $"#%,.,*%'
9%2&0-",./*"$"2+"p)'

oR2'>]^Y')2'.-$020&+,.-%,'-"*'$.,()T&'-"'80**.+%1.'$.2-K'<.9",'-%&'/.*&.&'
9)/0",+.&='1'&)'+"9<%'&"'402%'./.#%'.'$)1'J%9%6'R2'>Y>Z'&"'&%*.,%2'1'./%4"-.,%2'-"'
2)"4%'<.90"2-%'J%1%&'-"'&0**",G.'.*,"-"-%,='1'%+,%&'J.,.'()"'&"'"9<.,.2'*%&'"2P",$%&6'
R2' >Yo]' &"' "-0P09K' )2.' 9.&.' 9%2' -0"U' <./0+.90%2"&' ()"' &",4G.2' -"' .*/",3)"' .' *%&'
"2P",$%&p6'R7%/! /,'@'>'&! 7:07'7%/! =! >&--/7I&$,/! +<! M&%/<! (+!;+$>W:/<+'j:/! /7! <+!
/,'@'>+>'8$!6L7!+$%'9:+!,/<!0+<$/+-'&!oB*'J,"&"2+"'"Q0&+"2'9).+,%'/.5",.&'3"2",.*"&'
-"'J0"-,.'-"'&0**",G.='-%2-"'9./"2'-"'>\'.'o@'J",&%2.&'"2'9.-.')2.='1'.-"$F&'9029%'
J0*.&' -"' #.&J"6' R&+F' J.,.' 9%29*)0,&"' )2.' /)"2.' <%&J"-",G.' "2' 9%$)209.90K2' 9%2' *.'
9.&.'-"'/.5%&p)(

R<!;+-j:17!,/!E'<<+%&=+!@:/!6/F&-+$,&!<+7!'$7%+<+>'&$/7)!#!6/,'+,&7!,/<!7)!
mQm!7/!>&$7%-:=8!/<!M&%/<!.+U&7B!>&$!%-/'$%+!=!,&7!W+0'%+>'&$/7!,'7%-'0:',+7!/$!,&7!
I'7&7!=!:$+!3&$+!,/,'>+,+!+!%-+%+6'/$%&7)!
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#U&7!6L7! %+-,/! 7/! >-/8! :$! >+7'$&B! :$! 9+0'$/%/! W',-&%/-LI'>&B! :$+! 7+<+! ,/!
9'6$+7'+B! /$! <+! 3&$+!,/! <&7!.+U&7! 7/! >&$7%-:=/-&$! +7/&7! >&$! +9:+! >&--'/$%/n! <+7!
0+<7+7! 7/! -/@&-6+-&$!j:/,+$,&! >&$P/-%',+7! /$!,&7!I'7>'$+7)! R<! /,'@'>'&!I-'$>'I+<!
,/<! 0+<$/+-'&! /$! \^ef! &@-/>N+! :$! +7I/>%&! '$6/F&-+0</B! 7/9g$! /<!61,'>&! ,'-/>%&-!
C/>+-/,&!41-/3!=!./-$+0/:!oR7!7/9:-&!$&!/Z'7%/$!/$!R:-&I+!&%-+7!,&7!'9:+</7B!$'!
I&-! 7:! /Z%/$7'8$! $'! I&-! /7%+-7/! >&$7%+$%/6/$%/! -/$&P+$,&! /<! +9:+B! +I+-%/! ,/!
,/7+9:+-7/! %&,+! =! <'6I'+-7/! 7:7! I+P'6/$%&7p)! R$! \^^_! 7/! >:<6'$+-&$! <+7! &0-+7!
/6I-/$,',+7!W+>'/$,&!,/7%+>+,+7!6/F&-+7! >&6&B! <+! '$7%+<+>'8$!,/!:$+! /7%:@+!,/!
P+I&-!/$!<&7!0+U&7!I+-+!>+</$%+-!<+7!+9:+7)!2/!,&%8!+!<+!W&7I/,/-N+!,/!:$!7+<8$!,/!
-/>-/&!,/!6+=&-!+6I<'%:,B!:$!9+0'$/%/!,/!</>%:-+!=!:$!>&6/,&-)!

#! I/7+-! ,/! <+7!6/F&-+7! <&7!61,'>&7?,'-/>%&-/7! /$! 7:7!6/6&-'+7! /ZI&$N+$!
7:7! j:/F+7B! j:/! 7/! >/$%-+-&$! I-'$>'I+<6/$%/! /$! <+! 6+<+! 9/7%'8$! ,/! <&7!
+,6'$'7%-+,&-/7!=!/<!6+<!/7%+,&!,/! <&7!>+6'$&7!I+-+!+>>/,/-!+<!0+<$/+-'&! <&!j:/!
'6I/,N+! :$+! 6+=&-! >&$>:--/$>'+! ,/! 0+U'7%+7n! <+7! /I',/6'+7! ,/! >8</-+! =! <+7!
'$>',/$>'+7! ,/! <+7! 9:/--+7! >+-<'7%+7! >&$%-'0:=/-&$! +! /6I/&-+-! <+! 7'%:+>'8$! j:/!
&0<'98! +! >/--+-! +<9:$&7! +U&7! /<! 0+<$/+-'&n! j:'3L7! ,:-+$%/! ,&>/! +U&7! $&! @:/!
:%'<'3+,&!6L7!j:/!I&-!<&7!<:9+-/U&7)!R$!\c]d!<&7!I-&I'/%+-'&7!-/+<'3+-&$!-/@&-6+7!
I+-+! /P'%+-! <+! -:'$+! %&%+<! ,/<! /,'@'>'&B! +:$j:/! ,/7,/! /7+! @/>W+! $&! ,/0'8! -/>'0'-!
0+U'7%+7! @&-L$/&7!/! '$><:7&!I/-6+$/>'8!>/--+,&!I&-!/7I+>'&!,/!6L7!,/!>'$>:/$%+!
+U&7)! R$%-/! <&7! +U&7! \c^d! =! \c^^! /<! +$%'9:&! /,'@'>'&! @:/! -/6&,/<+,&! /$! :$+!
I-'6/-+!@+7/!I+-+!6L7!%+-,/B!/$!\cc_!/$!:$+!7/9:$,+!@+7/B!7/-!+6I<'+,&!hei)!

WLOL(*A(B>A<*>:?C(*<(A>(>4=K>A?!>!(

5&6&!=+! 7/U+<+6&7B! /$!\c`b! 7/!P/$,'8! /<!;+=&-+39&! +<!#=:$%+6'/$%&!,/!
E'<<+%&=+!=!I+78!+!7/-!I-&I'/,+,!,/<!#=:$%+6'/$%&!,/!E'<<+%&=+)!*/7,/!<&7!g<%'6&7!
+U&7!,/<!7)!mm!h\ccfi!I&-!'6I:<7&!,/!<+!@+6'<'+!K-+$/-&!j:/!+,j:'-'8!/<!edq!,/!<+!
I-&I'/,+,!,/<!0+<$/+-'&!7/!W'3&!:$+!/Z%-+&-,'$+-'+!-/6&,/<+>'8$!=!+6I<'+>'8$!,/<!
0+<$/+-'&)! *&$! #$%&$'&! K-+$/-&! ;&-+%+<<+! >&6&! *'-/>%&-! ,/! <+! R6I-/7+B! W+!
7/9:',&!-/+<'3+$,&!>&$%'$:+7!6/F&-+7!%+$%&!/$!<+7!'$7%+<+>'&$/7!%/-+I1:%'>+7!>&6&!

HQKlC#!^)!EQ2S#!KR[RC#(!*R(!.#([R#CQJ)!
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/$!<+7!,/!W&7%/</-N+!=!7/-P'>'&7!hH'9:-+!^i)!

R<! .+<$/+-'&! .+U&7! ,/! <+! 5&$>/I>'8$! >&$7%'%:=/! +>%:+<6/$%/! :$! +6I<'&!
>&6I</F&! W&%/</-&! =! ,/! 7/-P'>'&7B! >&$! >'$>&! /,'@'>'&7! d! W&%/</7! ,/! bééé! >&$! :$+!
>+I+>',+,! %&%+<! ,/! `d_! I<+3+7B! ,'7%-'0:',+7! ,/! <+! 7'9:'/$%/! @&-6+! h'$@&-6+>'8$!
I-&I&->'&$+,+! I&-! ! *)! #$%&$'&! 5+<&6+-,/! 5+<&6+-,/B! *'-/>%&-?K/-/$%/! ,/<!
.+<$/+-'&!.+U&7!,/!(+!5&$>/I>'8$i"!

• R<! /,'@'>'&! ;+$>W:/<+! /7! /<! 6L7! +$%'9:&B! %&%+<6/$%/! 6&,/-$'3+,&! /$!
]__e! hH'9:-+! ci! M&%/<! (+! ;+$>W:/<+! ééé! de! I<+3+7! hI&7//! :$! I+%'&!
6+$>W/9&!6:=!+>&9/,&-!>&$!:$+!0+<+:7%-+,+!,/!6+,/-+i)!

• R<! /,'@'>'&! o.+U&7p! M&%/<! ,/! <&7! .+U&7! ééé! >+I+>',+,! ef! I<+3+7! 7/!
>&$7%-:=8!/$!\ccf)!

• M&%/<!(+!R-6'%+!ééé!\_`!I<+3+7!>&$7%-:',&!/$!]__])!

• M&%/<!(+!5&$>/I>'8$!ééé!\__!I<+3+7!>&$7%-:',&!/$!]__d)!

• M&%/<! oS/-6+7! ,/<! ;+-j:17pééé! \\`! I<+3+7! >&$7%-:',&! /$! ]__e! ,&$,/!
/7%:P'6&7!W&7I/,+,+7)!

!

R$! %&,&7! <&7! W&%/</7! <+7! W+0'%+>'&$/7! %'/$/$! 0+U&B! >+</@+>>'8$B! +'-/!
+>&$,'>'&$+,&B! SEB! S(H! =! &>:I+$! /<! I-'6/-&! =! 7/9:$,&! I'7&7n! :$! +7>/$7&-!
>&6:$'>+! <+7!W+0'%+>'&$/7!>&$!/<!-/7%&!,/!,/I/$,/$>'+7B!-/>/I>'8$!=!-/7%+:-+$%/B!
7+<8$!7&>'+<B!7+<8$!I&<'P+</$%/B!7+<+!,/!I-&=/>>'&$/7B!3&$+!,/!%-+%+6'/$%&7B!/7%1%'>+B!
I/<:j:/-N+B!%'/$,+)!

(+7!3&$+7!P/-,/7!hH'9:-+!\_i!=!,/!-/>-/&!>:/$%+$!>&$!%-/7!I'7%+7!,/!I/%+$>+B!
I'7%+!I&<',/I&-%'P+B!9'6$+7'&!/Z%/-'&-B!6'$'9&<@B!3&$+!'$@+$%'<!=!>:/$%+!%+60'1$!>&$!

HQKlC#!c)!R*QHQ5QJ!(#!;#[5MlR(#!#[SR2!r!*R24lÖ2!*R!(#!CR;J*R(#5Q|[!R[!]__e)!

!
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:$+!/-6'%+!,&$,/!7/!&@'>'+!6'7+!%&,&7! <&7!6'1->&</7!=!7L0+,&7n!I+-y'$9!P+<<+,&!=!
>:0'/-%&!=!>&$/Z'8$!AQHQ!/$!%&,&!/<!>&6I</F&)!

!

(+!3&$+!,/!%-+%+6'/$%&7!/7%L!7'%:+,+!/$!/<!M&%/<!(&7!.+U&7B!j:/!/7!/<!/,'@'>'&!
I-'$>'I+<! ,/<! 0+<$/+-'&! =! /$! /<! M&%/<! S/-6+7! ,/<! ;+-j:17B! /<! g<%'6&! >&$7%-:',&)!
S&,&7!<&7!W&%/</7!/7%L$!>&$/>%+,&7!>&$!<&7!,'7%'$%&7!7/-P'>'&7!0+<$/+-'&7B!>&$7:<%+7!
61,'>+7! =! ,/! /$@/-6/-N+B! 3&$+! %/-6+<B! 3&$+! ,/! 0+--&7B! I&-! :$+! 9+</-N+! >:0'/-%+!
+>-'7%+<+,+! =! ><'6+%'3+,+B! >&$! P'7%+7! +<! /Z%/-'&-! =! F+-,'$/-+7! >&$! 9/-+$'&7! ,/!
,'7%'$%&7!>&<&-/7n!<&7!/7I+>'&7!+<!+'-/!<'0-/!>&$!9-+$,/7!L-0&</7B!F+-,'$/7!>&$!-&7+7!
P+-'+,+7! 0'/$! >:',+,&7B! @:/$%/7B! +P/$',+! >&$! /7%+%:+7! ,/! 6L-6&<! 7&0-/! 0+7/!
-/>:0'/-%+! ,/! >/-L6'>+! +3:<B! 6:-+</7! ,/! >/-L6'>+B! &0-+! ,/<! +-%'7%+! *)! #$%&$'&!
K-+$/-&!;&-+%+<<+!4-/7',/$%/!,/<!5&$7/F&!,/!#,6'$'7%-+>'8$!,/!<+!2&>'/,+,!.+U&7!
,/!(+!5&$>/I>'8$)!

R<! 0+<$/+-'&! &0%:P&! /$! b_! ,/! F:$'&! ,/! ]__f! <+! >/-%'@'>+>'8$! x! ,/! >+<',+,!
%:-N7%'>+!I&-!<+!/Z>/</$>'+!,/!7:7!7/-P'>'&7B!>/-%'@'>+>'8$!j:/!@:/!-+%'@'>+,+!/$!]__^)!

WL[L(?<;=>A>4?C<*;(4:*<C=*:P9?4>;(

(+7! '$7%+<+>'&$/7! I+-+! /<! %-+%+6'/$%&! >-/$&%/-LI'>&! /7%L$! :0'>+,+7! /$! <+!
3&$+!S/-6+<!,/<!oM&%/<!.+U&7p!=!/$!<+!,/<!oM&%/<!;+-j:17p!=!7/!>:/$%+!+,/6L7!>&$!
:$+!I'7>'$+!/Z%/-'&-!%/-6+<!hH'9:-+7!\\!=!\]i)!

HQKlC#!\_)!D#C*Q[R2!R[SC#*#!#(!R*QHQ5QJ!(#!;#[5MlR(#)!

!
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!

!

R$! <+! wJ[#! SRC;#(! ,/<! oMJSR(! .#~J2p! /7%L$! :0'>+,+7! ,&7! >&$7:<%+7!
61,'>+7!=!:$+!,/!/$@/-6/-N+!>&$!,&7!7+<+7!,/!/7I/-+)!

5:/$%+! >&$! 6:=! P+-'+,+7! '$7%+<+>'&$/7B! :$+7! I+-+! +I<'>+>'8$! %8I'>+!
>&</>%'P+?I'7>'$+! %/-6+<! ,/! W',-&6+7+F/! =! &%-+7! I+-+! %1>$'>+7! '$,'P',:+</7B! j:/!
7&$"(

• `!0+U/-+7!,/!W',-&6+7+F/B!

HQKlC#!\\)!4Q25Q[#!RmSRCQJC!SRC;#(!r!*RS#((R2!*R!(#!4Q25Q[#)!

!

HQKlC#!\])!KC#[!4Q25Q[#)!

!
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• ]!,:>W+!E'>W=?!6+7+F/!6+$:+<!0+F&!/<!+9:+!hH'9:-+!\biB!

• b!,:>W+!>W&--&B!b!,:>W+!>'->:<+-B!\!,:>W+!@'<'@&-6/B!\!,:>W+!>&$%-+7%/B!

• ]!,:>W+7!0'%1-6'>+7!&!/7>&>/7+7B!

• \!I/,'<:P'&!,/!2+$%'+9&B!

• \!0+U&!%:->&B!

• ^!+I+-+%&7!,/!+/-&7&</7B!

• ]!7+<+7!,/!+I<'>+>'8$!,/!0+--&7!hW&60-/7!=!6:F/-/7iB!

• \!7+<+!,/!I+-+@'$+7B!

• \!7+<+!,/!-/I&7&B!+7/&7!=!P/7%:+-'&7)!

!

(+!wJ[#!SRC;#(!,/<!oMJSR(!;#CxlÖ2p!/7%L!,&%+,+!,/!>&$7:<%+!61,'>+!=!
7+<+! ,/! /7I/-+)! 5:/$%+! %+60'1$! >&$! :$+! I'7>'$+! %/-6+<! ,/! W',-&6+7+F/! =! &%-+7!
%1>$'>+7!I+-+!+I<'>+>'&$/7!'$,'P',:+</7"!

• b!0+U/-+7!,/!W',-&6+7+F/B!

• \!,:>W+!E'>W=?6+7+F/!6+$:+<!0+F&!/<!+9:+B!

• \!,:>W+!>W&--&B\!,:>W+!@'<'@&-6/B!\!,:>W+!>'->:<+-B!\!,:>W+!%-/7!
/7%+>'&$/7B!

• ]!,:>W+7!0'%1-6'>+7!&!/7>&>/7+7!&!,/!>&$%-+7%/B!

HQKlC#!\b)!*l5M#!EQ5Mr?;#2#DR!;#[l#(!.#DJ!#Kl#)!

!
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• \!0+U&!%:->&B!

• `!+/-&7&</7B!

• \!7+<+!,/!-/I&7&B!+7/&7!=!P/7%:+-'&7)!

J%-+7! %1>$'>+7! >&6I</6/$%+-'+7! '$,'P',:+</7! >&6&! 0&%+! ,/! I-/7&%/-+I'+B!
6+7+F/7!6+$:+</7!9/$/-+</7!&!<&>+</7!=X&!W',-&6+7+F/B!@<&%+-':6B!/%>!hH'9:-+!\`i)!

!

S&,+7!/7%+7!'$7%+<+>'&$/7!I:/,/$!7/-!:%'<'3+,+7!I&-!<&7!I+>'/$%/7!&!><'/$%/7!
>&$! I-/7>-'I>'8$!61,'>+! ,/<! %-+%+6'/$%&! /7I/>N@'>&! '$,'P',:+<'3+,&B! j:/! -/>'0'-L!
,/<! 61,'>&! ,/7I:17! ,/! I+7+-! I&-! <+! >&$7:<%+! ! I+-+! -/+<'3+-! <+! +$+6$/7'7! =!
/ZI<&-+>'8$!@N7'>+)!

R<!0+<$/+-'&!%'/$/!+,/6L7!&%-+7! '$7%+<+>'&$/7!I+-+!%-+%+6'/$%&7!,/!-/<+Z!=!
0/<</3+B! >&6&! 0+U&7! >&$! +9:+! /$-'j:/>',+! >&$! /7/$>'+! ,/! @-:%+7! =! I<+$%+7B!
:%'<'3+,&7!/7I/>'+<6/$%/!/$!/7%1%'>+!>&-I&-+<!=!@+>'+<)! (+!R6I-/7+!%'/$/!:$+!<N$/+!
>&761%'>+!6:=!'$%/-/7+$%/!o6'!2+-+p!

WLSL(QK<4?C<>2?*<=CL(K;K>:?C;(

R$! <+! +>%:+<',+,! /<! 0+<$/+-'&! /7%L! +0'/-%&! ,/! \! ,/! @/0-/-&! W+7%+! /<! ]\! ,/!
,'>'/60-/)!

*/7,/! /<! +U&! \ccf! /<! 0+<$/+-'&! 7/! W+<<+! '$><:',&! /$! /<! 4-&9-+6+! ,/!
S/-6+<'76&!2&>'+<!,/<!Q;2RC2JB!I+7+$,&!,/!fc_!I<+3+7!>&$>/-%+,+7!+!cef_!I<+3+7!
/$!]_\_!h`\i)!

S'/$/!%+60'1$!/7%+0</>',&!>&$>'/-%&!>&$!/<!4-&9-+6+!,/!S/-6+<'76&!2&>'+<!
,/! <+! 5&6:$',+,! #:%8$&6+! ,/! 5+7%'<<+?(+!;+$>W+! I+-+! <+! +%/$>'8$! 7+$'%+-'+! ,/!

HQKlC#!\`)!2#l[#!r!H(JS#CQl;)!

!
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]d`f! %/-6+<'7%+7! =! >:/$%+! +,/6L7! >&$! I&7'0'<',+,! ,/! +%/$,/-! +! b)d__! :7:+-'&7!
I-'P+,&7)!

WLWL(9*:;C<>A(!*(>=*<4?@<(2\!?4>(F(9>:>2\!?4>(

(&7!:7:+-'&7!,/!/7%/!0+<$/+-'&!W+$!7',&!+%/$,',&7!I&-!,'7%'$%&7!61,'>&7!/$!
/7%&7!g<%'6&7! +U&7! 7/9g$!6/! '$@&-6+$!/$!/<! 0+<$/+-'&! =! /$%-/! /<<&7!*)! H-+$>'7>&!
D+P'/-!H&<9+-!4-+,+B!*U+)!;+-N+!,/<!;+-!*N+3!4/-&$+!*&$+%/B!*U+)!;G!4+3!H<&-/7B!
*U+)!;8$'>+!;+-%N$/3!J>W+$,&!=!*U+)![+77'6+!5W+',/0-+)!

*/7,/!/<!+U&!]___!/<!0+<$/+-'&!/7%L!7'/$,&!+%/$,',&!I&-!/<!61,'>&!,'-/>%&-!
*)! #33/,'$/! v/-3+0'B! +=:,+,&! /$! <+! +>%:+<',+,! ,/! &%-&7! ,&7! 61,'>&7B! *)! [17%&-!
2+$%+!5-:3!=!*)!4+%-'>'&!#7/$F&!j:/!>&<+0&-+!/$!9:+-,'+7!=!/$%-+,+7!,/!9-:I&B!6L7!
/<!I/-7&$+<!,/!/$@/-6/-N+B!6+7+F'7%+7B!/7%/%'>'7%+7!=!+:Z'<'+-/7)!

UL(*;=K!?C(!*(A>(9CBA>4?@<(>;?;=*<=*(>A(B>A<*>:?C(
(+! '$@&-6+>'8$! /$P'+,+! 7&0-/! ,/! <&7! /7%:,'&7! <</P+,&7! +! >+0&! I&-! /<!

I/-7&$+<! ,/<! 0+<$/+-'&! /$! -/<+>'8$! +<! $g6/-&! ,/! :7:+-'&7B! >&$7:<%+7! 61,'>+7B!
7/7'&$/7! ,/! %-+%+6'/$%&B! ,'7%-'0:',&7! 7/9g$! 91$/-&B! /,+,B! I-&>/,/$>'+! =!
>&--/7I&$,'/$%/7!+!<&7!>'$>&!+U&7B!,/!]__f!+!]_\_B!/$!<&7!j:/!/<!0+<$/+-'&!W+!7',&!
+%/$,',&! I&-! /<! *-)! #33/,,'$/! v/-3+0'B! 7/! -/>&9/$! /$! <+7! 7'9:'/$%/7! %+0<+7! =!
9-L@'>&7!j:/!>&6/$%+-/6&7)!

R$! /<! K-L@'>&! \+! I&,/6&7! &07/-P+-! j:/! /<! $g6/-&! %&%+<! ,/! >&$7:<%+7!
61,'>+7!-/+<'3+,+7!,/!]__f!+!]_\_!W+!',&!/$!+:6/$%&B!,/!d)^\b!/$!]__f!+!c)]db!
/$! ]__cn! /<! $g6/-&! ,/! >&$7:<%+7! /$! ]_\_B! W+7%+! <+! @/>W+! ,/<! /$PN&! ,/! <+!

'$@&-6+>'8$!@:/!`)c\b)!

!

KCOHQ5J!\#)![Ñ;RCJ!*R!5J[2l(S#2!;Ö*Q5#2!CR#(Qw#*#2!*R2*R!]__f!#!]_\_)!
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R$!>:+$%&!+<!91$/-&B!/$!%&,&7!<&7!+U&7!/<!$g6/-&!,/!6:F/-/7!/7!7:I/-'&-!+<!
,/!W&60-/7!=!/$!-/<+>'8$!+!<+!/,+,!7/!&07/-P+!j:/!<+!6+=&-!+@<:/$>'+!>&--/7I&$,/!
+!I/-7&$+7!/$%-/!e\!=!^_!+U&7!W+7%+!j:/!/$!<&7!+U&7!]__c!=!]_\_!7/!+I-/>'+!j:/!/7!
+<9&!6+=&-!<+!+7'7%/$>'+!,/!I/-7&$+7!6L7!F8P/$/7B!,/!f\!+!e_!+U&7)!hK-L@'>&!\+i)!

Q$@&-6+$!%+60'1$!7&0-/!/<!$g6/-&!%&%+<!,/!7/7'&$/7!,/!%-+%+6'/$%&!j:/!W+!
7',&!fb)^fe!,:-+$%/! <&7! +U&7!]__f!+!]_\_n! 7/!W+!,'7%-'0:',&!I&-! 91$/-&B! /,+,!=!
I-&>/,/$>'+)!R7>&9/6&7!<+!,'7%-'0:>'8$!I&-!/,+,/7B!K-L@'>&!\0B!/$!/<!j:/!7/!I:/,/!
&07/-P+-!j:/!/<!6+=&-!$g6/-&!,/!7/7'&$/7!hb_)f^^i!@:/-&$!+I<'>+,+7!+!I/-7&$+7!
,/! /,+,/7! >&6I-/$,',+7! /$%-/! f\! =! e_! +U&7B! 7/9:',&! ,/! <&7! ,/! e\! +! ^_! j:/!
-/>'0'/-&$!]f)_ff!7/7'&$/7)!R$!>:+$%&!+<!91$/-&B!7&$!<+7!6:F/-/7!<+7!j:/!/$!6+=&-!
$g6/-&!+>:,/$!+<!0+<$/+-'&)!

R$!/<!K-L@'>&!]!7/!7/U+<+! <+! !I-&>/,/$>'+!,/! <&7!><'/$%/7B!/<!6+=&-!$g6/-&!
>&--/7I&$,/! +! <+! 5&6:$',+,! ,/! 5+7%'<<+?(+! ;+$>W+B! 7/9:',+! ,/! ;+,-',! =! ,/!
E+</$>'+B!/7!6L7!0+F+!<+!>&$>:--/$>'+!,/!;:->'+!=!&%-&7!<:9+-/7)!

KCOHQ5J!\.)!*Q2SCQ.l5Q|[!4JC!R*#*R2!*R(![Ñ;RCJ!SJS#(!*R!2R2QJ[R2!*R!SC#S#;QR[SJ)!

!
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!

*/<! $g6/-&! %&%+<! ,/! 7/7'&$/7! ,/! %-+%+6'/$%&B! fb)^feB! /<! 6+=&-! $g6/-&!
>&--/7I&$,/! +! <+7! 7/7'&$/7! j:/! ,/$&6'$+$! I-&9-+6+7! be)dd_B! 7/9:',&! ,/!
W',-&6+7+F/!\_)f\_!=!/$!6/$&-!$g6/-&!/7%L$!<+7!7/7'&$/7!,/!+I<'>+>'8$!,/!0+--&7B!
6+7+F/7B!/7%1%'>+!=!&%-&7!j:/!7/!-/>&9/$!/$!/<!K-L@'>&!b)!

!

R<!K-L@'>&!`!-/>&9/!&%-+!,'7%-'0:>'8$!,/<!$g6/-&!,/!7/7'&$/7!,/!%-+%+6'/$%&!
7/9g$!%'I&"!61,'>&B!-/7I'-+%&-'&B!-/:6+%&<89'>&!=!&%-&7n!7/!&07/-P+!j:/!/<!%'I&!>&$!
6+=&-! $g6/-&! ,/! 7/7'&$/7! >&--/7I&$,/! +<! -/:6+%&<89'>&B! bf)f\^B! 7/9:',&! ,/!
61,'>&!=!-/7I'-+%&-'&!/$!I-L>%'>+6/$%/!/<!6'76&!$g6/-&!,/!7/7'&$/7!=!:$!$g6/-&!
0+F&!,/!&%-&7)!

KCOHQ5J! ])! *Q2SCQ.l5Q|[! *R! 5(QR[SR2! 2RKÑ[!
4CJ5R*R[5Q#)!

KCOHQ5J!b)!*Q2SCQ.l5Q|[!*R(![Ñ;RCJ!*R!2R2QJ[R2!*R!SC#S#;QR[SJ)!
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[&! W/6&7! -/>'0',&! '$@&-6+>'8$! 7&0-/! <+! /P&<:>'8$! ,/! <&7! I+>'/$%/7! =X&!
:7:+-'&7!7&6/%',&7!+!%-+%+6'/$%&B!<&!>:+<!W:0'/-+!7',&!,/!9-+$!'$%/-17B!7:I&$/6&7!

j:/!W+0-L!7',&!@+P&-+0</!=+!j:/!/<!$g6/-&!,/!><'/$%/7!W+!+:6/$%+,&)!

!

IL(>N:>!*4?2?*<=C;(

RZI-/7+6&7! $:/7%-&! +9-+,/>'6'/$%&! +<! 2-)! 4-/7',/$%/! *)! #$%&$'&! K-+$/-&!
;&-+%+<<+B! +<! 2-)! *'-/>%&-! K/-/$%/! *)! #$%&$'&! 5+<&6+-,/! 5+<&6+-,/! I&-! 7:!
>&<+0&-+>'8$! =! ,&>:6/$%+>'8$! +I&-%+,+! I+-+! /7%/! /7%:,'&B! +<! *-)! #33/,,'$/!
v/-3+0'! =! >&<+0&-+,&-/7! =! +! %&,&! /<! I/-7&$+<! I&-! <+7! +%/$>'&$/7! -/>'0',+7! /$!
$:/7%-+!P'7'%+!+<!0+<$/+-'&!,/!o.+U&7!,/!(+!5&$>/I>'8$p)!
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