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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:!+$L<'7'7!,/,:>'6&7!j:/!7/!
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+9:+7!,:-+7B!>&$!I-/,&6'$'&!,/!>+<>'&n!,/!<&7!+$'&$/7!,/7%+>+$!/7I/>'+<6/$%/!<&7!
7:<@+%&7!j:/!I/-6'%/$!,/$&6'$+-<+7!7:<@+%+,+7)!
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ABSTRACT 
Physico-chemical analysis of the minero-medicinal water of Balneario Baños de la 
Concepción. 
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\^d^B! <+! R-6'%+! >&--/7I&$,'/$%/! +! <&7! %/--/$&7! ,/<! 0+<$/+-'&B! 7/! I:7&! 0+F&! <+!
+,P&>+>'8$! ,/! [:/7%-+! 2/U&-+! ,/! <+! 5&$>/I>'8$B! <&! j:/! ,'&! &-'9/$! +! j:/! 7/!
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K/$&P17! =! S+6+-'%B! =! +! I+-%'-! ,/! ,'>W&! +$L<'7'7! <+7! +9:+7! 7/! >&$7',/-+-&$!
@/--:9'$&7+7?+>N,:<&?%/-6+</7)!R$!\^`f!<&7!j:N6'>&7!P+</$>'+$&7!H-+$>'7>&!;'$/-!
=! #$%&$'&! ./$<<&>! <+7! >&$7',/-+-&$! +9:+7! @/--:9'$&7+7?>+-0&$+%+,+7)! R$! \^d_B!
O<P+-/3!#<>+<L!h]iB!/$!/<!o7,.+.-%'-"'*.&'B3).&'L02",.*"&'-"'R&J.5.'1'J,0290J.*"&'-"*'
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B*/.9"+"='.'-0"U'*"3).&'-"'*.'9.J0+.*='+,"&'-"'I.&.&'-"'_/.5"U='4"02+"'-"'I)"29.='-0"U'1'
&0"+"'-"'8.*"290.'1'9029%'-"'C"()"2.6'B'-%&'$0*'J.&%&'-"'80**.+%1.'1'.'9).,"2+.'J0"&'
&%/,"'"*',G%'I./,0"*'&"'<.**.'"*'"&+./*"90$0"2+%'-"'/.5%&`!
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./$<<&>B!'$,'>+$,&!j:/!<+!>&6I&7'>'8$!7/!/ZI-/7+!I&-!>+,+!<'0-+!,/!+9:+!6'$/-+<!,/!
<+!@:/$%/!,/!<&7!0+U&7!hH'9:-+!]i)!

R$! \^dd! 7/! I:0<'>+! /<! <'0-&! ,/! 4/,-&! ;+-N+! C:0'&! %'%:<+,&! o7,.+.-%'
I%$J*"+%'-"'*.&'E)"2+"&'L02",.*"&'-"'R&J.5.p!hbi!hH'9:-+7!b!=!`i6!R$!1<B!7/!-/>&9/$!
$:/P+6/$%/!<&7!-/7:<%+,&!,/!<&7!+$L<'7'7!,/!;'$/-!=!./$<<&>!-/@/-/$%/7!+!<+7!+9:+7!
,/!E'<<+%&=+B!=!7/!,'>/"!R2'&)'+T,$02%'/,%+.2'-0P","2+"&'P)"2+"&'-"'.3).&'$02",.*"&='
+%-.&'-"'*.'$0&$.'2.+),.*"U.='.)2()"'-"'-04",&%'9.)-.*'1'+"$J",.+),.)!

J%-&7!+$L<'7'7!I&7%/-'&-/7!7&$!<&7!,/0',&7!+<!@+-6+>1:%'>&!D&71!;+-N+!2+-9/%B!
/$!\^eeB!j:'/$!><+7'@'>+!<+7!+9:+7!>&6&!7:<@+%+,&?>L<>'>+7)!R$!/<!6'76&!+U&B!/$!/<!
#$:+-'&! J@'>'+<! ,/! <+7! #9:+7! 6'$/-+</7! ,/! R7I+U+B! +I+-/>/$! >&6&! 7:<@+%+,&?
>L<>'>+7B! P+-'/,+,! @/--:9'$&7+! =! /$! \^^`! /<! @+-6+>1:%'>&! (+:-/+$&! 5+<,/-8$! =!
#-+$+! <+7! >&$7',/-+! ><&-:-+,&! 78,'>+7)!r+!/$!/<! 7'9<&!mm! 7/!,'>/!,/!/<<+7!j:/! 7&$!
+9:+7! 0'>+-0&$+%+,&! >L<>'>+7! j:/! 6+$+$! +! ]c! }5! h\i)! 4&-! 7:! I+-%/! /$! /<!
E+,/61>:6! ,/! #9:+7! ;'$/-&6/,'>'$+</7! R7I+U&<+7! h]__bi! h`iB! 7/! ,/@'$/$! <+7!
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-/+<'3+>'8$! ,/! <&7! ,'@/-/$%/7! +$L<'7'7)! 2/! %&6+-&$! /$! %-/7! I:$%&7! +! <&7! j:/!

Q?NK:>(WL(=*]=C;(!*A(j=:>=>!C(4C29A*=C(!*(A>;(QK*<=*;(2?<*:>A*;(!*(*;9>D>k(!*(9*!:C(2>:J>(
:KB?C(GSHL(

HQKlC#!b)!oSC#S#*J!5J;4(RSJ!*R!(#2!HlR[SR2!;Q[RC#(R2!*R!R24#~#p!*R!4R*CJ!
;#CT#!Cl.QJ!hbi)!



!+U?MAMA)1MAV6F)WBV:M6F)

 

Y=(

 

,/$&6'$+6&7! ! oN.&!;%$/.&pB! oN.'E)"2+"p'=! oN.&!I)"4.&p! hH'9:-+7! dB! f! =! eiB! j:/!
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2/! -/+<'3+-&$! :$+! 7/-'/! ,/! +$L<'7'7! +! I'/! ,/! 6+$+$%'+<! =! I+-+! <+7!
,/%/-6'$+>'&$/7! j:/! 7/! '0+$! +! /@/>%:+-! /$! /<! <+0&-+%&-'&! 7/! -/>&9'/-&$! <+7!
6:/7%-+7B!j:/!7/!>&$7/-P+-&$!/$!$/P/-+!=!/$!@-+7>&7!/7%1-'</7! <+7!,/7%'$+,+7!+! <+!
,/%/-6'$+>'8$! ,/<! I&,/-! -/,:>%&-! =! &%-&7)! #! I'/! ,/! 6+$+$%'+<! 7/! %&68! <+!
%/6I/-+%:-+!,/<!+9:+!=!,/<!+60'/$%/n!7/!W'3&!:$+!,/%/-6'$+>'8$!I-/P'+!,/<!IM!=!7/!
>:+$%'@'>8!/<!+$WN,-',&!>+-08$'>&B!-/+<'3+$,&!<+!I-/I+-+>'8$!I+-+!<+!,/%/-6'$+>'8$!
,/<! &ZN9/$&! ,'7:/<%&)! R$! %&,&7! <&7! >+7&7! 7/! :%'<'3+-&$! 61%&,&7! &@'>'+</7! &!
-/>&6/$,+,&7)!

*+,&!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:+!,/!>&$7:6&!W:6+$&)!
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(+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:/$%/)!
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4+-L6/%-&! l$',+,/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$',+,/7!IM! eB^! eBc! eBc!
S:-0',/3! H#l! Ä!\! Ä!\! Ä!\!
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R$! @:$>'8$! ,/! <+! %/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)!
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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^!
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(&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)!



!+U?MAMA)1MAV6F)WBV:M6F)

 

Y[(

 

(+!,:-/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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