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N0e<0'$( +87%)8),&"'2(),("8?+),&)()-&"'9-&+#2(aW( #$02(8b&2'2("-$8)(M$)( %"-('+-&/+?$#+2,)-(')(

%2,3+&$'( )-&4,( #287$)-&"-( 72/( $,"( 8+G&$/"( 5+,+&"( ')( 5$,#+2,)-( ')( '),-+'"'@( >"( 5$,#+L,( ')(

'),-+'"'( 7/2?"?+%9-&+#"( ')( $,"( P"/+"?%)( `K^( ')( #"'"( #2872,),&)( `0^W( -)( "-$8)( #2,( '+-&/+?$#+L,(
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),(%"('+-&/+?$#+L,(&2&"%(` ^@(>"('+-&/+?$#+L,(` ^()-(),&2,#)-(#287$)-&"(72/(&(3/$72-(')()'"'C((

(

U)( )-&+8"/2,( 7"/48)&/2-( 7"/"( #"'"( 8$)-&/"( 8),-$"%( ')( 5/)#$),#+"-( ')( %2,3+&$'( ),( )%(
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7)-M$)/9"@(

6)()-"(8",)/"(-)(2?&+),),(%"-(%2,3+&$')-(7/28)'+2("(%"()'"'(')(%"-(#2B2/&)-(7/)-),&)-(),(
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"8?"-(2?&),+'"-(')%(",4%+-+-(')(')-#2872-+#+L,(82'"%W( ()-( %"( %2,3+&$'(7/28)'+2()-&+8"'"(
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#2,-+')/L(7"/"(')5+,+/( )%(8)Q2/()-#),"/+2(')(82')%"#+L,(7"/"( %"( ",#B2P)&"W(?"Q2( #/+&)/+2-( #282(

)-&"?+%+'"'( ),( %"( #2,P)/3),#+"W( %2-( P"%2/)-( 8"/3+,"%)-( ')( %"-( 5$,#+2,)-( ')( P)/2-+8+%+&$'( 0( %"-(

)-&+8"#+2,)-(')(?+28"-"(')-2P",&)@(

>"-(P*@9*!YW(;W(\W(Z(0(Y(#2,&+),),()%(-+-&)8"(')()#$"#+2,)-(7"/"(%"('+,48+#"(72?%"#+2,"%(')%(
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Modelo de dinámica 

Índices 
= mes;  = año;  = edad;  = cohorte;  = numero de 

cohorts;  = clases de longitud; = meses con RECLAS; = 
meses con PELACES 

Dinámica de abundancia 

! 

Nm,a,c =
Ra

Nm"1,a"1,c e
"Zm"1,a"1

# 
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% 

 

Selectividad de la flota 

! 

S fa
=
exp "1.0

a " Afull( )
2

vA full
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% 
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( for a < Afull

1.0 for a > Afull
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* 
+ 
+ 

, 
+ 
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Selectividad del RECLAS 

! 

SRa = 1+ exp "ln(19)
a " A50 R
A95"50 R
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Selectividad de PELACES 

! 

SPa = 1+ exp "ln(19)
a " A50P
A95"50P
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Mortalidad por pesca 
mensual 

 

! 

Fm = Fy py N(µy1
," y1

) + (1# py )N(µy2
," y2

){ } 

 

Mortalidad total 

 

! 

Zm,a = FmS fleeta( ) + M  

(

(

(
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T2')%2(')(#/)#+8+),&2(

>2,3+&$'(7/28)'+2("(%"(
)'"'(

(

S"/+",O"(')(%"(%2,3+&$'(
7/28)'+2("(%"()'"'(

! 

"a,c ="1,c
"1,c #"end ,c( )

nc

$ 

% 
& & 

' 

( 
) ) a #1( ) (

6+-&/+?$#+L,(')(%"(%2,3+&$'(
7/28)'+2("(%"()'"'(

(

I/272/#+L,(')(%"(%2,3+&$'(
7/28)'+2("(%"()'"'(72/(
#2B2/&)(

! 

ˆ P l,a,c =
Pl,a,c

Pa,c
L =1

L

" (

I)-2(7/28)'+2("(%"(
%2,3+&$'(72/(8)-(

! 

Wm,l = am l
bm (

(

(

(

(

(

(

(

(

(
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T2')%2(')(2?-)/P"#+2,)-(

(

*"7&$/"(8),-$"%("(%"()'"'(

! 

Cm,a =
FmS fleeta

FmS fleeta( ) + M
Nm,a 1" e

FmS fleeta( )+M# 
$ % 

& 
' ( (

*"7&$/"(8),-$"%("(%"(
%2,3+&$'(

! 

Cm,l = Cm,a
ˆ P l,a,c (

*"7&$/"(&2&"%(8),-$"%(),(
7)-2(

! 

Cm = Cm,l
l=1

L

" Wm,l (

A?$,'",#+"("(%"(%2,3+&$'(
')%(a:*>AU(

! 

NRm R ,l = Nm,a SRa
ˆ P l,a,c (

r,'+#)(')("?$,'",#+"(
a:*>AU(

! 

ˆ I Rm R
= qR NRm R ,l Wm,l

l =1

L

"
# 

$ 
% 

& 

' 
( (

A?$,'",#+"("(%"(%2,3+&$'(
I:>A*:U(

! 

NPm R ,l = Nm,a SPa
ˆ P l,a,c (

r,'+#)(')("?$,'",#+"(
I:>A*:U(

! 

ˆ I Pm R
= qp NPm R ,l Wm,l

l =1

L

"
# 

$ 
% 
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( (

(

P*@9*!eS!0>#-$,#&(!)&!9,;6%&',($C$9$:>)!.'$#-$.*9&(S!

T2')%2-()-&"'9-&+#2-(
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Parámetros estimados  

 = Reclutamientos anuales 

 = primera edad 100% vulnerable a la flota 

 = dispersión de la función de selectividad media-normal  

 = edad de 50% de selectividad del RECLAS 

diferencia entre y  

 =  edad de 50% de selectividad del PELACES 

= diferencia entre y  

 = máxima mortalidad anual  

 = capturabilidad del RECLAS 

 = capturabilidad del PELACES 

 = mes de máximo para el 1° semestre del año  

 = dispersión del máximo para el 1° semestre del año  

 = mes de máximo en el 2° semestre del año  

= dispersión del máximo para el 2° semestre del año  

= proporción de  en el 1° semestre del año  

Parámetros fijos 

 

= longitud asintótica
 

= tasa de crecimiento 
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= edad a la longitud cero 

= intensidad del efecto estacional 

= edad de máximo efecto estacional 

= dispersión de la longitud de la 1ª edad de la cohorte c 

= dispersión de la longitud de la última edad de la cohorte c 

= parámetro de la relación peso-longitud a en el mes m
 

= parámetro de la relación peso-longitud b en el mes m
 

= mortalidad natural 

(

(

Z@Z@(1lf:XHS1(\C(:SA>RA*Hz.(6:(>AU(:UXaAX:oHAU(6:(:xI>1XA*Hz.(

(

:%('+-)N2(+87%)8),&"'2(7"/"(%"()P"%$"#+L,(')()-&/"&)3+"-(')(-+-&)8"(')(8",)Q2("#&$"%(-)(

8$)-&/"( %"(0$;>'*!e@(>"(7/+,#+7"%(#"/"#&)/9-&+#"()-(M$)()%(82')%2(27)/"#+2,"%(')(-"/'+,"(#28_,(0(

",#B2P)&"W( "8?2-(')()-#"%"(8),-$"%( -2,("Q$-&"'2-(),( #2,Q$,&2(),()%(7/2#)-2(')()-&+8"#+L,@(A(

7"/&+/(')()-&)("Q$-&)( #2,Q$,&2(')( %2-(82')%2-(27)/"#+2,"%)-( -)(3),)/"/2,( -+8$%"#+2,)-( -2?/)( %"(

?"-)(')($,(7/2#)-2(')(T*T*W(/)-$%&",'2(Y<<<(72-+?%)-(&/"0)#&2/+"-(')(+,'+#"'2/)-(72?%"#+2,"%)-(

0( )-&/$#&$/"-@( I2-&)/+2/8),&)( )%( 7/2#)-2( ')( )-&+8"#+L,( ')( %"( 72?%"#+L,( ),( #"'"( $,"( ')( %"-(

72?%"#+2,)-(-+8$%"'"-(5$)(/)"%+O"'2(72/()%(82')%2(')()-&+8"#+L,(),()-#"%"(",$"%(),(%2(M$)(-)/9"(

$,"()P"%$"#+L,(')(-&2#e(&/"'+#+2,"%(')($,"(72?%"#+L,(?"Q2(",4%+-+-@(I2-&)/+2/8),&)W()%(82')%2(')(

)-&+8"#+L,(-)($&+%+O"(7"/"()P"%$"/(%"(-+&$"#+L,(')%(-&2#e(),(/)%"#+L,("(%"-('+5)/),&)-()-&/"&)3+"-(')(

)G7%2&"#+L,(82')%2(?"-"'"-(0()879/+#"-@(
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(

A@ I/2?"?+%+'"'( ')( #2%"7-2C( a)5)/+'2( "( M$)( %"( ?+28"-"( "'$%&"( -)( ),#$),&/)( 72/( ')?"Q2( ')%(

89,+82(B+-&L/+#2(),&/)(%2-("N2-(;<<<("%(;<<V@(

l@ A32&"8+),&2C((

l@=@(a)'$##+L,(')(%"(?+28"-"("'$%&"("%(5+,"%(')%(7)/+2'2(')(7/20)##+L,(),(/)%"#+L,(#2,()%(

7/28)'+2(B+-&L/+#2@(

l@;@( a)'$##+L,( ')( %"( ?+28"-"( "'$%&"( "%( 5+,"%( ')%( 7)/+2'2( ')( 7/20)##+L,( ),( /)%"#+L,( "( %"(
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*@( a),'+8+),&2-(

*@=@(*"7&$/"(7/28)'+2(72/()-7)#+)@(

*@;@(*"7&$/"(7/28)'+2(')%(&2&"%(`"8?"-()-7)#+)-^@(
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D6Q74"%'?*%%_*'2%4%#8'8%17#A,1(0-%>107#/04'A%(80#<#%&=48*&%#3%-%#4%-/*(%#&'2=(#<#%(&]'A08%#0(#2'/01'#

'30-%&*'(%1@#

#
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!L#

#

#

D6Q74"%':*%%_*'2%4%#8'8%17#A,1(0-%>107#/04'A%(80#<#%&=48*&%#3%-%#4%-/*(%#&'2=(#<#%(&]'A08%#0(#2'/01'#

'30-%&*'(%1@#

#

#

#

#

#

#
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LS#

#

6@J@# R_`VIaYR#Jb#VYE$UE5aRZ#cV#$EX#VXIWEIVOaEX#cV#VdT$RIE5aRZ#

#

!"$"6"%(2&%'&7127'/*2&%4'%'85(-72)*+,%
#

U('# /0# 1'4# 3-*(&*3%104# -04,18%/'4# /0# 1'4# 8%110-04# &'(4,18*A'4# 40# 8-%/,&0# 0(# 209'-%-# 1%#

4*(&-'(;%#0(8-0#01#&*&1'#>*'1.+*&'#/0#1'4#-0&,-4'4#&'(#01#&*&1'#'30-%8*A'#/0#10#0P31'8%&*.(e#048'#047#

3-'2'A0-#,(#4*4802%#:,0#30-2*8%#)*9%-#%/0&,%/%20(80#1%#)0&]%#/0#*(*&*'#/0#1%#%&8*A*/%/#304:,0-%@#

R$% ,#\016B,% 20% -"/0\,X% !"# !$%!# &'$(# )*(+,-*&(.# /*&!# 0!+'&*,"# &("# +($# /!$!($# /!# 1%*+*2'0#

!3*&*!"%!4!"%!#+'#50(/1&%*6*/'/#/!#+($#0!&10$($.#0!$-1'0/'"/(#!+#%'4'7(#/!#+($#!8!45+'0!$.#91!#

6*!"!#/'/'#5(0#!+#51+$(#/!#816!"*+!$#91!#$!#*"&(05(0'#'#+'#2("'#/!#5!$&':#

c04/0# 01# 3,(8'# /0# A*48%# >*'1.+*&'H304:,0-'7# <# &'(4*/0-%(/'# :,0b# *G# 01# -0&1,8%2*0(8'#

/080-2*(%# 1%# %>,(/%(&*%# /0# 4%-/*(%# &'2=(# <# %(&]'A08%# 0(# 1%# \'(%# /0# 048,/*'e# <# **G# :,0# 1%#

304:,0-;%#40#4,480(8%#0(#01#3,14'#/0#-0&1,8%2*0(8'e#0(8'(&04#04#)%&8*>10#048%>10&0-#1'4#4*+,*0(804#

2%-&'4#-0+,1%8'-*'4b#

%G#W0+,1%&*.(#/01#*(*&*'#/0#1%#%&8*A*/%/#304:,0-%#0(#),(&*.(#/01#8%2%C'#/0#1'4#*(/*A*/,'47#

>G#W0+,1%&*.(#/0#1%#8%4%#/0#0P31'8%&*.(7#

&G#U(%#&'2>*(%&*.(#/0#%2>%4#048-%80+*%4#

V1# '>908*A'# >*'1.+*&'# 4,><%&0(80# 0(# 1%# 048-%80+*%# /0# -0+,1%&*.(# /0# 1%# %&8*A*/%/# 304:,0-%#

40+=(# 01# 8%2%C'# /0# 1'4# 090231%-047# 8*0(0# :,0# A0-# &'(# 01# >,0(# ,4'# /01# -0&,-4'# 0(# 8?-2*('4# /01#

8%2%C'f0/%/#/0#3-*20-%#&%38,-%#<#0A*8%-# 1%# 4'>-0304&%#3'-# &-0&*2*0(8'#/0# 1'4#090231%-04@#U(%#

304&%#/02%4*%/'#*(80(4%#4'>-0#1%#)-%&&*.(#9,A0(*1#('#04#.38*2%#3'-#&,%(8'#A,1(0-%#090231%-04#:,0#

&,<'# 304'# 3-'20/*'# ('# %3'-8%# 4*+(*)*&%8*A%20(80# %1# -0(/*2*0(8'@# I-%/*&*'(%102(807# 1%#

0/%/f8%2%C'#/0#3-*20-%#&%38,-%#40#-0+,1%#%#8-%A?4#/0#1%#4010&8*A*/%/#/0#1'4#%-804#/0#304&%@#V(#01#

&%4'#/0# 1%# 4%-/*(%# &'2=(#<#%(&]'A08%7# 8*0(0#:,0#A0-# &'(# 1%# )0&]%#/0# *(*&*'# F0/%/f8%2%C'#/0# 1%#

&']'-80G#2B4#%/0&,%/%#3%-%#*(*&*%-#1%4#'30-%&*'(04#/0#304&%@#

V1#2'/01'#'30-%8*A'#20(4,%1#/0#&%/%#-0&,-4'7#%:,;# *231020(8%/'7#30-2*8*-;%#0A%1,%-# 1'4#

&%2>*'4#0(#1%#048-,&8,-%#/0#8%2%C'4#<%#:,0#04#&%3%\#/0#4*2,1%-#1%#048-,&8,-%#/0#8%11%4#FD6Q74"%':G#

:,0# 1%# )1'8%# 3'/-;%# A,1(0-%-# <# 1%4# &'(40&,%(&*%4# :,0# 3'/-;%# +0(0-%-# 01# -08-%4'# '# *(*&*'# /0# 1%4#
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L"#

#

'30-%&*'(04#/0#304&%#/04/0#,(#3,(8'#/0#A*48%#>*'1.+*&'7#0&'(.2*&'7#'#4'&*%1@#V(#&'(40&,0(&*%7#01#

2'/01'#'30-%8*A'#40#&'(48*8,<0#0(#,(%#]0--%2*0(8%#:,0#3'/-;%#0A%1,%-#01#/*40C'#/0#1%4#A0/%4#/0#

-0&1,8%2*0(8'#&'(#01#'>908'#/0#4*(&-'(*\%-#01#&*&1'#>*'1.+*&'@#$%#1'(+*8,/#*(*&*%1#/0#1%4#&']'-804#:,0#

048B(#-0&1,8%(/'#3,0/0(#40-#3-0/*&]%4#4*#40#%&038%#:,0#:,0/%(#/080-2*%(/%4#4*+(*)*&%8*A%20(80#

3'-#1%4#&'(/*&*'(04#%2>*0(8%104#%1#2'20(8'#/01#/04'A0#F5%48*11'H`'-/B(#08#%1@#DS"SG@#

V480#2%-&'# -0+,1%8'-*'# *(A'1,&-%# &0--%-# 1%# 304:,0-;%# F2'-8%1*/%/#3'-# 304&%# SG# &,%(/'#01#

8%2%C'#/0#1'4#090231%-04#04#*()0-*'-#%#&*0-8'#8%2%C'#&'(4*/0-%(/'#%1+=(#,2>-%1#/0#8'10-%(&*%7#('#

40-B#0A%1,%/'#0(#0480#3-'<0&8'7#30-'#40#048%>10&0#<#40#/09%#31%(80%/'#0(#30-430&8*A%#3%-%#%(B1*4*4#

),8,-'4@#

#

D6Q74"%'<*%V90231'#/0#1%4#4%1*/%4#/01#2'/01'#/0#/*(B2*&%#20(4,%1#/0#4%-/*(%#&'2=(b#048-,&8,-%#/0#8%11%4#

'>40-A%/%#F1;(0%#%\,1G#<#3-0/*&]%#3'-#01#2'/01'#F1;(0%#-'9%G#3%-%#1%4#&']'-804#/0#"LLK#%#"LLM7#<#:,0#

4,480(8%-'(#1%#%&8*A*/%/#304:,0-%#/0#"LL6#%#"LL!@%
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LD#

#

V1# 40+,(/'# 8*3'# /0# -0+,1%&*.(# :,0# 40# */0(8*)*&.# 8*0(0# :,0# A0-# &'(# 1%# -0+,1%&*.(# /0# 1%#

%&8*A*/%/#304:,0-%#4'>-0#1%#>%40#/0#,(#&'(8-'1#*(/*-0&8'#>%4%/'#0(#01#048%>10&*2*0(8'#/0#&%38,-%4#

>*'1.+*&%20(80# %&038%>104@# X0# /048%&%# :,0# ,(%# &']'-80# <%# 40%# /0# 4%-/*(%# &'2=(# '# %(&]'A08%#

3,0/0#40-#-B3*/%20(80#A,1(0-%/%#3'-#1%#%&8*A*/%/#304:,0-%#%&8,%17#<#011'#/030(/0#/0#1%#2%+(*8,/#

/0# 1%# 8%4%# /0# 0P31'8%&*.(# :,0# 40# %31*:,0@# V(# 1%# D6Q74"% '<# 40# 2,048-%# 01# 0)0&8'# /0# 8%4%4# /0#

0P31'8%&*.(#%->*8-%-*%4#4'>-0#1%#%>,(/%(&*%#<#>*'2%4%#/0#,(%#&']'-80#/04/0#:,0#-0&1,8%#0(#0(0-'#

/0#,(#%C'#F3-*20-#%C'#/0#0P31'8%&*.(G@#T%-%#,(%#8%4%#/0#0P31'8%&*.(#/0#D6g#%(,%17#40#'>40-A%#:,0#

/04/0#:,0# 1%#&']'-80#-0&1,8%#0(#0(0-'#&'(#01#"SSg#/0# 1%#%>,(/%(&*%7#%1# 8?-2*('#/01#3-*20-#%C'#

4'>-0A*A0# &0-&%# /01# DSg# /0# 1'4# *(/*A*/,'47# 0(# 8%(8'# :,0# /*42*(,&*.(# 0(# >*'2%4%# ('# 04# 8%(#

/-%2%8*&%#<%#:,0#1'4#090231%-04#%1&%(\%(#,(#2%<'-#8%2%C'#<#304'#/043,?4#/01#40+,(/'#402048-0#

/01#3-*20-#%C'@#I%4%4#/0#0P31'8%&*.(#2%<'-04#%#D6g#/080-2*(%(#,(%#/-%48*&%#/*42*(,&*.(#/0# 1%#

%>,(/%(&*%#<#1%#>*'2%4%@#V48'7#40+=(#01#3%<8-.(#/0#0P31'8%&*.(#%&8,%1#<#:,0#&'(4*480#0(#,(%#2<'-#

*(80(4*/%/#/0#304&%#%31*&%/%#/,-%(80#01#3-*20-#402048-0#/0#&%/%#%C'#FD6Q74"%(>G@##

#

#

D6Q74"%(>*#W0/,&&*.(#/0#1%#%>,(/%(&*%#F%--*>%G#<#>*'2%4%#F%>%9'G#/0#,(%#&']'-80#/0#4%-/*(%#&'2=(#40+=(#

8-04#04&0(%-*'4#/0#8%4%#/0#0P31'8%&*.(@#

#
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LJ#

#

#

D6Q74"%(&*#T%8-.(#/0#0P31'8%&*.(#8023'-%1#4'>-0#4%-/*(%#&'2=(@#

#

!"$"#"%'92(02)*+,%4'(%'&7127'/*2&%4'%'85(-72)*+,%4'(%&*&7'32%4'%32,':-%2)702(;%
72&2%4'%'85(-72)*+,%)-,&72,7'"%
#

V1# 2'/01'# '30-%&*'(%1# 30-2*80# 0A%1,%-# 01# /040230C'# /0# 1%4# /*)0-0(804# 048-%80+*%4# /0#

0P31'8%&*.(7# %31*&B(/'40# 8%4%4# /0# 0P31'8%&*.(# &'(48%(80# %# (*A0104# /0# QKSg7# Q6Sg# <# QNSg7# 1%#

048-%80+*%# /0# QNNg# ('# ),0# %31*&%/%# 3'-# 0(&'(8-%-40# %18%20(80# &'(40-A%/'-%# 0(# 8?-2*('4#

3-0&%,8'-*'47#%,(#&,%(/'#1%#QNSg#04#3-B&8*&%20(80#0:,*A%10(80@#V(#8?-2*('4#/0#),(&*'(%2*0(8'#

/01#3-'&04'#1%#)%40#/0#4*2,1%&*.(#04#%18%20(80#/02%(/%(80#4,30-%(/'#1%4#K!#]-4#0(#8?-2*('4#/0#

3-'&04'4@##

#

"K Z6,-"5"%"27$1"%9>&9]#6,-"5"%"27$1"%9>>=%
#

V(#1%#!"#$"%&?#40#-04,20(#1'4#3-*(&*3%104#048%/;+-%)'4#-01%&*'(%/'4#&'(#&%/%#048-%80+*%#/0#

0P31'8%&*.(#<#:,0#40#-01%&*'(%(#&'(#01#*(/*&%/'-#/0#/040230C'#FacG#&'--043'(/*0(80#%#1%#)-%&&*.(#

0(8-0# 1%#>*'2%4%#%/,18%#%1# )*(%1#/01#30-;'/'#/0#3-'<0&&*.(# FDS"DG#<#01#%C'#DSSN@#V48%4#>*'2%4%4#

%/,18%4# &'--043'(/0(# 0(# 1%# 04&%1%# 20(4,%1# %1# 204# /0# %+'48'@# X0# '>40-A%# :,0# 2*0(8-%4# 2B4#

&'(40-A%/'-%# 04# 1%# 048-%80+*%# /0# 0P31'8%&*.(# 01# ac# 04#2%<'-7# %/02B4# <# /0>*/'# %1# %18'# A%1'-# /0#

>*'2%4%# %/,18%# /01# DSSN7# 1%# >*'2%4%# %1# )*(%1# /0# 30-;'/'#3%-%# 8'/%4# 1%4# 048-%80+*%4#2,048-%# ,(%#

/*42*(,&*.(7#<%#:,0#01#DSSN#0(#1%#40-*0#%(%1*\%/%#),0#/0#%>,(/%(&*%4#0P&03&*'(%120(80#%18%4@#
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LK#

#

#

!"#$"%&?*%V48%/;+-%)'4#%(&]'A08%#<#4%-/*(%#&'2=(#4'>-0#01#;(/*&0#/0#/040230C'7#>%^#>*'2%4%#%/,18%#%+'48'#

F>%DS"Df>%#DSSNG@%

# # @/8A,B01"% # # C"426/"%8,-J/%
R51"2FQ4"I,% D(>^% D)>^% D=>^% D(>^% D)>^% D=>^%
[;(*2'# S@SN# S@"S# S@"L# S@"D# S@D"# S@JK#

"0-#:,*(8*1# S@"M# S@JS# S@6K# S@JL# S@N6# S@L!#

[0/*%(%# S@DD# S@JM# S@NN# S@6S# S@!D# "@DD#

[0/*%# S@DK# S@JL# S@MS# S@66# S@!L# "@J"#

J0-#:,*(8*1# S@D!# S@KN# S@!D# S@NN# "@SN# "@66#

[BP*2'# "@D!# "@M"# D@JN# D@NM# J@!N# 6@"S#

#

$'4# +-B)*&'4# >'PH31'8# /0# &%/%# -0&,-4'# 2,048-%(# 1%# 80(/0(&*%# 0(# 01# *(/*&%/'-# /0# /040230C'#

0A%1,%/'#3%-%#&%/%#048-%80+*%#/0#0P31'8%&*.(#<#0430&*07#048%#-03-040(8%&*.(#+-B)*&%#04#0:,*A%10(80#

%#1'#3-040(8%/'#0(#1%#!"#$"%&?@#E/02B47#40#'>40-A%#:,0#&'23%-%8*A%20(80#1%#4%-/*(%#&'2=(#8*0(0#

,(#209'-#/040230C'#:,0#1%#%(&]'A08%#3%-%#1%4#048-%80+*%4#0A%1,%/%4#FD6Q74"%(9G@#

#

#

D6Q74"%(9*%_'PH31'8#*(/*&%/'-#/0#/040230C'#F>%#DS"Df>%#DSSNG#3%-%#4%-/*(%#&'2=(#<#%(&]'A08%@#

#

#
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L6#

#

#K Z6,-"5"%"27$1"%9>&9]#6,-"5"%.4,-026,%9>>>;9>>)%
#

$%4#048-%80+*%4#/0#0P31'8%&*.(#&'(4*/0-%(/'#0480# *(/*&%/'-#/0#/040230C'#2,048-%(#,(%#

209'-#-043,048%#3'>1%&*'(%1#/0#1%#%(&]'A08%#&'(#A%1'-04#2B4#%18'4#0(#&%/%#,(%#/0#1%4#048-%80+*%4@#

V48'# 04# /*)0-0(80# %# 1'# '>40-A%/'# 0(# 01# %(80-*'-# ac# :,0# 2'48-%>%# ,(%# 20('-# -043,048%# 0(# 1%#

%(&]'A08%#:,0#40#0P31*&%>%#3'-#40-#01#3,(8'#/0#-0)0-0(&*%#/01#%C'#DSSN#0P&03&*'(%120(80#%18'#0(#

1%# 40-*0@# X0# '>40-A%# :,0# 1%# 048-%80+*%# QNSg# +0(0-%# 1'4#2%<'-04# *(&-020(8'4# 3'>1%&*'(%104# &'(#

3'-&0(8%904#/0# *(&-020(8'#/0#S@"!7#S@LK7#D@KKg#&'(# 1%#-0)0-0(&*%#0(#01#&%4'#/0# 1%#%(&]'A08%@#V(#

&%2>*'#0(#3%-%#1%#4%-/*(%#&'2=(#40#3-'/,&0#,(%#/*42*(,&*.(#0(#01#ac#3%-%#1%4#048-%80+*%4#QKSg#<#

Q6Sg#<#&'(#,(#*(&-020(8'#/0#S@SM#g#3%-%#1%4#048-%80+*%4#QNSg#:,0#40#3'/-;%#&'(4*/0-%-#&'2'#,(%#

048%8,4#:,'#/0# ac# F!"#$"%&:G@# # $'4# +-B)*&'4#_'PH31'8# FD6Q74"%('G#2,048-%(#:,0# 1%4# 048-%80+*%4#/0#

0P31'8%&*.(#3-040(8%(#,(%#2%<'-#/*)0-0(&*%#0(8-0#048-%80+*%4#3%-%# 1%#%(&]'A08%7#<#0(# 1%# 4%-/*(%#

048%4#/*)0-0(&*%4#4'(#20('4#4*+(*)*&%8*A%4#

!"#$"%&:*%V48%/;+-%)'4#%(&]'A08%#<#4%-/*(%#&'2=(#4'>-0#ac#F>%DS"Df>%#DSSSHDSS6G@#

# # @/8A,B01"% # # C"426/"%8,-J/%
R51"2FQ4"I,% D(>^% D)>^% D=>^% D(>^% D)>^% D=>^%
[;(*2'# S@DL# S@6D# S@LJ# S@"S# S@"M# S@D!#

"0-#:,*(8*1# S@!N# "@KM# D@N!# S@JD# S@6J# S@ML#

[0/*%(%# "@"S# "@!J# J@D!# S@K"# S@NM# "@SS#

[0/*%# "@"!# "@LK# J@KK# S@K6# S@MJ# "@SM#

J0-#:,*(8*1# "@KS# D@D!# K@SJ# S@6K# S@!N# "@DN#

[BP*2'# N@J"# !@K!# ""@NK# D@"!# J@"K# K@"6#

#
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LN#

#

#

D6Q74"%('*%_'PH31'8#*(/*&%/'-#/0#/040230C'#F>%#DS"Df>%#DSSSHDSS6G#3%-%#4%-/*(%#&'2=(#<#%(&]'A08%@#

#

8K +".174"5%1,1"$05%20%"/8A,B01"%S%5"426/"%8,-J/%0$%9>&9*%
#

$%4# &%38,-%4# 3'-# 0430&*0# <# 8'8%1047# *(/*&%(# :,0# 1%# %31*&%&*.(# /0# 1%4# 048-%80+*%# /0#

0P31'8%&*.(#3-'/,&0#&%38,-%4#0:,*A%10(804#%1# )*(%1#/01#30-;'/'#3-'<0&8%/'@#T%-%# 1%#%(&]'A08%# 1%4#

&%38,-%4#4'(#4,30-*'-04#%# 1%4#N"!#2*1#87#<#0(#4%-/*(%#&'2=(#4,30-%(# 1%4#666#2*1#8# F!"#$"%&<G@# #$%#

&%38,-%# 8'8%1# 3%-%# 01# &'(9,(8'# /0# 0430&*047# -04,18%# 0(# A%1'-04# 3-'20/*'4# /0# "@D# 2*11'(04# /0#

8'(01%/%4#F6Sg#3-'>%>*1*/%/G7#<#2;(*2'4#/0#NML#2*1#8#3%-%#01#QNSg#F!"#$"%9>G@#

!"#$"%&<*%5%38,-%4#8'8%104#/0#%(&]'A08%#<#4%-/*(%#&'2=(#01#DS"D@#

# # @/8A,B01"% # C"426/"%8,-J/%
R51"2FQ4"I,% D(>^% D)>^% D=>^% D(>^% D)>^% D=>^%
[;(*2'# K6K7MMS# KK!7!"S# KSS7SNM# DLJ7SJJ# DLK7MKL# DM!7K6S#

"0-#:,*(8*1# NSD7SJS# NSN7LNK# 66M7MNS# 6S67SDL# 6"K7S6D# KL"7K"J#

[0/*%(%# N6N7"J"# NNN7LL"# N"!7K!6# 6NL7""D# 6!S7N!M# 6667NN!#

[0/*%# N!"76DN# NL67!""# NKL7LNJ# 6!S7KL6# 6LD7N!S# 6NM76LD#

J0-#:,*(8*1# MDL7DLD# MK!7"DS# MSK7KLL# NK"7SD!# N667N66# NDL7K6J#

[BP*2'# "76DL7LMS# "7ND"7M!S# "76LJ7"KS# "7D"K7N"S# "7DKN7MKS# "7"LN7S!S#
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LM#

#

#

#

!"#$"%9>*%5%38,-%#8'8%1#/0#4%-/*(%#&'2=(#<#%(&]'A08%#01#DS"D@#

# @/8A,B01"%S%5"426/"%8,-J/#
R51"2FQ4"I,% D(>^% D)>^% D=>^%

[;(*2'# MKM7!SJ# MKJ766L# NML7DL!#

"0-#:,*(8*1# "7"DJ7M!S# "7"J!7NLS# "7SNK7K!S#

[0/*%(%# "7DJM7NKS# "7DNS7D66# "7"!M7DDS#

[0/*%# "7DND7SD"# "7D!!7KL"# "7D"M766K#

J0-#:,*(8*1# "7JMN7"!6# "7K"S7!SJ# "7JKS7DL6#

[BP*2'# D76JD76JS# D7NMD7N6S# D7NDN7LLS#

#

#

$%#+-B)*&%#/0#1%4#048-%80+*%4#2,048-%#/*)0-0(&*%4#20('-04#0(#1%4#&%38,-%4#3-'20/*'#3%-%#01#

DS"D@# c0# 8%1# )'-2%# :,0# ,(%# 048-%80+*%# /0# QNSg# /0# 2%<'-# -04+,%-/'7# 3-'/,&0# # ,(# -04,18%/'#

0:,*A%10(80#%#,(%#048-%80+*%#2B4#*(80(4%#/0#0P31'8%&*.(#&'2'#QKSg#FD6Q74"%((G@#

#

#



Universidad de Concepción 

L!#

#

#

D6Q74"%((*%5%38,-%#3-'20/*'#/0#%(&]'A08%7#4%-/*(%#&'2=(#<#8'8%1#01#DS"D@#

#

2K L05B6"86_/%051`/2"4%20%$"5%8".174"5%0$%9>&9*%
#

$%# /04A*%&*.(# 048B(/%-# F4/G# /0# 1%4# &%38,-%4# # 2,048-%# ,(%# 2%<'-# A%-*%>*1*/%/# 3%-%# 1%#

%(&]'A08%#&'(#A%1'-04#4,30-*'-04#%#DLJ#2*1#8@#E/02B47##*(/*&%#:,0#1%4#048-%80+*%4#/0#QKSg#<#Q6Sg#

+0(0-%(#/4#2,<# 4,30-*'-04# %# 1%4#'>40-A%/%4#3%-%# QNSg# F!"#$"%9&G@# V480#3%8-.(# 40#/%#0(#%2>%4#

0430&*04#<#3%-%#01#&'(9,(8'#/0#0430&*04#F!"#$"%99G@#

#



Universidad de Concepción 

LL#

#

!"#$"%9&*%c04A*%&*.(#048B(/%-#/0#1%4#&%38,-%4#/0#4%-/*(%#&'2=(#<#%(&]'A08%#01#DS"D@#

% % @/8A,B01"% % C"426/"%8,-J/%
R51"2FQ4"I,% D(>^% D)>^% D=>^% D(>^% D)>^% D=>^%
[;(*2'# JLD7K"J# DML7SKS# "S"7KNN# KD7MKD# DM7MMJ# "J76J6#

"0-#:,*(8*1# 6J"7!M!# K"!7!M!# DN"7"NK# "6N7S!N# "DJ7NKS# LN7NM"#

[0/*%(%# 66L7DS!# KKL7MLJ# DLJ76ND# "!K7D!"# "6J7M"J# "DL7JDS#

[0/*%# 6!K7!!"# KNL7N"N# JS676S6# DS"7D!S# "MJ76"K# "KL7N"J#

J0-#:,*(8*1# 6L67"MJ# K!676D6# JDM7KD"# DDJ7K!N# DSS7!"6# "!"7"M6#

[BP*2'# "7SKS7!"S# !LL7NLM# NML7J!"# !!M7DJK# !K!7"NJ# MM!7DSM#

#

#

#

!"#$"%99*%c04A*%&*.(#048B(/%-#/0#1%4#&%38,-%4#/01#&'(9,(8'#4%-/*(%#&'2=(#<#%(&]'A08%#DS"D@#

# C"426/"%8,-J/%S%"/8A,B01"#
R51"2FQ4"I,% D(>^% D)>^% D=>^%
[;(*2'# J!S7M"M# DSL7J6M# L67KS!#

"0-#:,*(8*1# N6S7JJ6# KL67KMM# JSM7KDM#

[0/*%(%# MS"7SKK# 6KL7KJD# J6!7JKD#

[0/*%# M"M76JN# 6ND7SJN# JN!7M!L#

J0-#:,*(8*1# M6!7S"M# NSM7D!S# K"67M6N#

[BP*2'# "76D"7"KS# "7KSD7JLS# "7DK"7NSS#

#

#

$%# 2%<'-# A%-*%>*1*/%/# 0(# 1%4# &%38,-%4# /0# %(&]'A08%7# /080-2*(%# :,0# %,20(80# 1%#

A%-*%>*1*/%/# /0# %2>%4# 0430&*04# 0(# &'(9,(8'@# X*(# 02>%-+'7# 40# -0&'('&0# :,0# 1%# 048-%80+*%# QNSg#

3%-0&0#%/0&,%/%#%#1%#/*(B2*&%#3'>1%&*'(%1#/0#%2>%4#0430&*04#<#01#&'(9,(8'#/0#0430&*04@##T'-#'8-%#

3%-807# 0(# 1%# %(&]'A08%# 40# '>40-A%(# /*)0-0(&*%4# 4*+(*)*&%8*A%4# 0(8-0# 1%4# /*)0-0(804# 048-%80+*%4# /0#

0P31'8%&*.(7#4*8,%&*.(#:,0#('#40#A0-*)*&%#3%-%#1%#4%-/*(%#&'2=(#/'(/0#1%4#048-%80+*%4#('#2,048-%(#

/*)0-0(&*%4#4*+(*)*&%8*A%4#FD6Q74"%()G@#



Universidad de Concepción 

"SS#

#

#

D6Q74"%()*%c04A*%&*.(#048B(/%-#/0#1%#&%38,-%#/0#%(&]'A08%7#4%-/*(%#&'2=(#<#8'8%1#01#DS"D@#

#

0K V4,S0886_/%20%#6,-"5"5%

$%#3-'<0&&*.(#/0#>*'2%4%4#2,048-%#:,0#1'4#2%<'-04#&%2>*'4#40#/%(#3%-%#1%#%(&]'A08%7#1%#

&,%1#2,048-%#80(0-#,(%#2%<'-#&%3%&*/%/#/0#&-0&*2*0(8'#3'>1%&*'(%17#04#/0&*-7#,(#2%<'-#3'80(&*%1#

>%9'#1%#048-%80+*%#/0#QNSg@#V(#01#&%4'#/0#1%#4%-/*(%#&'2=(#01#3'80(&*%1#/0#&-0&*2*0(8'#04#20('-7#

04#(0&04%-*'#40C%1%-#:,0#048%4#80(/0(&*%4#048B(#*()1,0(&*%/%4#3'-#1%#&'(/*&*.(#3-040(80#%1#DSSN7#<#

:,0#04#1%#>%40#/0#1%#3-'<0&&*.(@##V(#0480#40(8*/'7#04#(0&04%-*'#40C%1%-#:,0#40#/0>0#-0&'+0-#1%#40C%1#

/%/%# 3%-%# &%/%# 0430&*0# <# 01# &'(9,(8'# /0# 0430&*047# 0(# 1%# /080-2*(%&*.(# /0# 1%# 048-%80+*%# /0#



Universidad de Concepción 

"S"#

#

0P31'8%&*.(# %# 40-# %31*&%/%7# :,0# 0(# 01# &%4'# /0# 1%4# 048-%80+*%4# /0# 0P31'8%&*.(# &'(48%(804# FQKSg7#

Q6Sg#<#QNSgG7#1%#=18*2%#04#1%#:,0#/%#,(#2%<'-#-04+,%-/'#%#1%4#0430&*04#<#&'(9,(8'#/0#0430&*04#0#

*(/*&%#:,0#('#40#3-'/,&*-;%(#>%9%4#4*+(*)*&%8*A%4#0(# 1%4#&%38,-%4# ),8,-%4#<#&'(#20('-#A%-*%>*1*/%/#

/0#1%4#&%38,-%4@#

#

#

D6Q74"%(=*%_'PH31'8#>*'2%4%#%(&]'A08%#0(8-0#"LLS#<#DS"D@%



Universidad de Concepción 

"SD#

#

#

D6Q74"%(?*%_'PH31'8#>*'2%4%4#4%-/*(%#&'2=(#0(8-0#"LLSHDS"D@%

#

!"$"$"%'92(02)*+,%4'%(2%1'/(2%4'%'85(-72)*+,%'35<1*)2%
#

$%#-0+1%#/0#/0&*4*.(#023;-*&%#),0#0A%1,%/%#3'-#4*2,1%&*.(7#-0%1*\B(/'40#"#2*11.(#/0#&'--*/%4#&'(#

/*)0-0(804# &'()*+,-%&*'(04# /0# 1%4# A%-*%>104# -01%&*'(%/%4# &'(# 01# -0&1,8%2*0(8'# FW0&G7# &-,&0-'4#

WV5$EX#FW0&1%4G#<#TV$E5VX#FT01G7#(*A01#/0#&%38,-%4#),8,-%4#F>%40G7#<#3-'3'-&*.(#/01#-0&1,8%2*0(8'#

FTh-0&G@#V48%4#A%-*%>104#4'(#+0(0-%/%4#0(#01#3-'&04'#/0#048*2%&*.(#/01#2'/01'7#<#0(#01#3-'&04'#/0#



Universidad de Concepción 

"SJ#

#

3-'<0&&*'(04# 4'(# +0(0-%/%4# 048*2%&*'(04# 4*2,1%/%4# /0# 048%4# A%-*%>104e# %4;7# 0(# 01# &%4'# /01#

-0&1,8%2*0(8'# 1%# 3-'<0&&*.(# &'--043'(/0# %1# A%1'-# 3-'20/*'# '>40-A%/'# 0(# 01# 30-;'/'# /0#

048*2%&*.(#01# &,%1# 40#3-,0>%#&'(#A%1'-04#0(8-0#S@6#<#"#/01#3-'20/*'#&'(#01#'>908'#/0#0A%1,%-# 1%#

-'>,480\# /0# 1%# -0+1%# /0# /0&*4*.(# %# /*)0-0(804# A%-*%&*'(04# /0# 1%4# A%-*%>104# -01%&*'(%/%4# &'(# 1%#

3'>1%&*.(@#

$%#!"#$"%9'#2,048-%#!#&%4'4#/0#&'(/*&*.(#),8,-%#&'(#01#'>908'#/0#A0-*)*&%-#01#&'23'-8%2*0(8'#/0#

1'4# *(/*&%/'-04# /0# /040230C'# %# &'(/*&*'(04# '3,048%4# 0(8-0# 3-'3'-&*.(#/0# -0&1,8%2*0(8'# 0(8-0#

0430&*047# A%-*%>*1*/%/# 0(# 1'4# &-,&0-'4# %&=48*&'4# 0# *(80(4*/%/# /0# 1%# 0P31'8%&*.(# -01%&*'(%/%4# &'(#

&%38,-%4#),8,-%4#0(8-0#NSS#2*1#<#"@D#2*11'(04#/0#8'(01%/%4#/0#%2>%4#0430&*04#0(#&'(9,(8'@#

#

!"#$"%9'*%+,/I6Q74"86_/%20%.4,S0886_/%5,#40%40Q$"%20%208656_/%0-.F468"*%

Variable C1 C2 C3 C4 D1 D2 D3 D4 

Rec_a 0 0 0 0 0 0 0 0 

Rec_s 0 0 0 0 0 0 0 0 

Reclas_a 0.5 0.2 0.5 0.2 0.5 0.2 0.5 0.2 

Reclas_s 0.5 0.2 0.5 0.2 0.5 0.2 0.5 0.2 

Pel_a 0.2 0.5 0.2 0.5 0.2 0.5 0.2 0.5 

Pel_s 0.2 0.5 0.2 0.5 0.2 0.5 0.2 0.5 

Alfa (!) 1 1 1 1 1 1 1 1 

Delta (") 1 1 1 1 1 1 1 1 

Omega (#) 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 

base_s 
(capt) 600000 600000 600000 600000 300000 300000 300000 300000 

base_a 
(capt) 600000 600000 600000 600000 300000 300000 300000 300000 

min TAC 1200000 1200000 1200000 1200000 600000 600000 600000 600000 

P_rec_anch 0.5 0.5 1 1 0.5 0.5 1 1 

P_rec_s 1 1 0.5 0.5 1 1 0.5 0.5 

#



Universidad de Concepción 

"SK#

#

Z6,-"5"%"27$1"%9>&9]#6,-"5"%.4,-026,%9>>>;9>>)%

V1# *(/*&%/'-# /0# /040230C'# FacG# 3%-%# 1%# -0+1%# 023;-*&%7# 2,048-%# A%-*%&*'(04# 0(8-0# 1'4#

/*)0-0(804# &'(/*&*'(%2*0(8'4# <# +0(0-%# ,(# 209'-# /040230C'# 0(# 1'4# /*48*(8'4# &%4'4# &,%(/'# 1%#

&%38,-%# 3'-# 0430&*04# 04# 2B4# >%9%7# *(/030(/*0(8020(80# /0# 1'4# &%2>*'4# 0(# 1%# 3-'3'-&*.(# 0(8-0#

0430&*04@#V(#1'4#&%4'4#5#01#ac#40#0(&,0(8-%#4*023-0#>%9'#"7#2*0(8-%4#:,0#0(#1'4#&%4'4#c#40#%1&%(\%(#

ac#/0#"#<#2%<'-04#3%-%#/J#<#/K@#E/02B47#0P*480#,(#>%9'#/040230C'#<#%18'# -*04+'#/0# &'1%34'#%1#

*23'(0-# &%38,-%4# /0# NSS#2*1# 8# 3'-# 0430&*04@# V(8-0# 1%4# 0430&*047# 1%# %(&]'A08%#2,048-%# ,(#2%9'-#

/040230C'#FD6Q74"%(:7#!"#$"%9(G@#

#

#

D6Q74"%(:*Z,a;.$,1%6/268"2,4%20%2050-.0M,%N#"%9>&9]#"%9>>>;9>>)K%."4"%5"426/"%8,-J/%S%"/8A,B01"%

8,/56204"/2,%40Q$"%0-.F468"*%

#

V(# 1'4# +-B)*&'4# >'P31'8# 04# 3'4*>10# %3-0&*%-# 1%# 0P*480(&*%# /0# 3,(8'4# %8;3*&'47# 1'4# &,%104# 4'(#2%4#

)-0&,0(804#0(#1'4#&%4'4#5@#V48'#40#8-%/,&0#0(#A%1'-04#2;(*2'4#<#2BP*2'4#:,0#('#4'(#&'(4*/0-%/'4#

&'2'#048%/;48*&'4#30-'#:,0#8%2>*?(#/%(#&,0(8%#/0#1'4#-%(+'4#A*%>104#<#/0#20('-#-*04+'#0(#01#&%4'#

/0#%31*&%-#,(%#-0+1%#/0#8*3'#023;-*&%@#

$%#4*8,%&*.(#/0#1%#4%-/*(%#&'2=(#3%-%#&%4'4#/0#2%<'-#*(80(4*/%/#/0#&%38,-%#/%(#&'2'#-04,18%/'#

ac#-01%&*'(%/'4#&'(#,(%#&'(/*&*.(#/0#&'1%34'@#$'4#&%4'4#c"#<#cD#3-'/,&0(#)%&8'-04#3'4*8*A'4#0(#01#



Universidad de Concepción 

"S6#

#

ac7# 2*0(8-%4# :,0# cJ# <# cK# /%(# &,0(8%# /0# ,(%# &'(/*&*.(# /0# >%9%# 0(# 01# ac# F!"#$"% 9)G@# V1# 20('-#

/040230C'#0(#1%#4%-/*(%#&'2=(#40#-01%&*'(%#&'(#,(%#&'(/*&*.(#/0#-0&1,8%2*0(8'#/0#S@6#4'>-0#1%#

&'(/*&*.(# 3-'20/*'@# V(# &%2>*'7# 1%# %(&]'A08%# 2,048-%# 20('-# A%-*%>*1*/%/# 3%-%# ,(%# &'(/*&*.(#

4*2*1%-#F!"#$"%9(G@#

#

!"#$"%9(*%H/268"2,4%20%2050-.0M,%N#"%9>&9]#"%9>>>;9>>)K%."4"%"/8A,B01"%8,/56204"/2,%40Q$"%0-.F468"*%

R51"2FQ4"I,% C1 C2 C3 C4 D1 D2 D3 D4 

[;(*2'# -3594.00 -466.95 -164.65 -2346.92 0.04 -9485.53 -15.34 -244.49 

"0-#:,*(8*1# -0.96 -0.96 -0.22 -0.47 0.90 0.88 1.84 1.82 

[0/*%(%# -0.03 0.07 0.61 0.52 1.02 1.02 2.05 2.06 

[0/*%# -9.68 -2.83 -0.70 -8.31 1.02 -17.43 2.03 11.69 

J0-#:,*(8*1# 0.46 0.50 1.03 1.01 1.14 1.17 2.30 2.35 

[BP*2'# 41.46 792.96 65.56 217.32 1.47 627.38 3.00 4574.06 

#

!"#$"%9)*%H/268"2,4%20%2050-.0M,%N#"%9>&9]#"%9>>>;9>>)K%."4"%5"426/"%8,-J/%8,/56204"/2,%40Q$"%

0-.F468"*%

R51"2FQ4"I,% C1 C2 C3 C4 D1 D2 D3 D4 

[;(*2'# -531.79 -1302.90 -973.88 -1041.32 -2.92 -628.95 -19.53 -70.69 

"0-#:,*(8*1# -2.28 -2.03 -1.43 -1.45 0.71 0.68 0.22 0.20 

[0/*%(%# -0.87 -0.82 -0.65 -0.60 1.11 1.09 0.44 0.41 

[0/*%# -4.11 -0.90 -0.69 0.45 1.08 -1.32 0.36 -0.37 

J0-#:,*(8*1# 0.02 0.24 0.18 0.22 1.53 1.48 0.62 0.58 

[BP*2'# 63.85 617.37 656.77 1772.18 8.17 24.19 1.83 23.47 

#

Z6,-"5"%"27$1"%9>&9]#6,-"5"%"27$1"%9>>=%%

V480# ac# *(/*&%# 3%-%# 1%# 8'8%1*/%/# /0# 1'4# &%4'4# /01# 8*3'# 5# /040230C'4# (0+%8*A'4# <# (,1'47# 3%-%# 1'4#

&%4'4#c#40#'>40-A%(#/040230C'4#3'4*8*A'4#3%-%#%(&]'A08%7#2*0(8-%4#:,0#3%-%# 1%#4%-/*(%#&'2=(#



Universidad de Concepción 

"SN#

#

1'4#&%4'4#c"#<#cD#3-040(8%(#>,0('4#-04,18%/'4#FD6Q74"%(<7#!"#$"%9=X%9?G@#V4#3'4*>10#*(/*&%-#:,0#01#

2'/01'# 2,048-%# ,(%# &'(/*&*.(# 2B4# A%-*%>10# 3%-%# 1%# 4%-/*(%# &'2=(# 0(# &%4'# /0# -0/,&*-# 01#

-0&1,8%2*0(8'#3-'20/*'7#2*0(8-%4#:,0# 1%#%(&]'A08%#40#2,048-%#20('4#40(4*>10#%#,(%#-0/,&&*.(#

/01#-0&1,8%2*0(8'#<#A%-*%>*1*/%/#/0#1'4#&-,&0-'4#WV5$EX#<#TV$E5VX#F!"#$"%9?G@#

#

#

D6Q74"%(<*%Z,a;.$,1%6/268"2,4%20%2050-.0M,%N#"%9>&9]#"%=K%."4"%5"426/"%8,-J/%S%"/8A,B01"%

8,/56204"/2,%40Q$"%0-.F468"*%

#

!"#$"%9=*%H/268"2,4%20%2050-.0M,%N#"%9>&9]#"%9>>=K%."4"%"/8A,B01"%8,/56204"/2,%40Q$"%0-.F468"*%

R51"2FQ4"I,% C1 C2 C3 C4 D1 D2 D3 D4 

[;(*2'# -2219.00 -287.80 -101.37 -1443.56 0.02 -5836.47 -9.44 -150.88 

"0-#:,*(8*1# -0.59 -0.60 -0.14 -0.29 0.56 0.54 1.14 1.12 

[0/*%(%# -0.02 0.04 0.37 0.32 0.63 0.63 1.27 1.27 

[0/*%# -5.97 -1.74 -0.43 -5.12 0.63 -10.72 1.25 7.20 

J0-#:,*(8*1# 0.28 0.31 0.63 0.63 0.70 0.72 1.42 1.45 

[BP*2'# 25.67 488.96 40.36 133.82 0.91 387.17 1.84 2815.87 

#
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"SM#

#

!"#$"%9?*%H/268"2,4%20%2050-.0M,%N#"%9>&9]#"%9>>=K%."4"%5"426/"%8,-J/%8,/56204"/2,%40Q$"%0-.F468"*%

R51"2FQ4"I,% C1 C2 C3 C4 D1 D2 D3 D4 

[;(*2'# -519.641 -1272.46 -953.059 -1016.99 -2.86 -614.16 -19.08 -69.03 

"0-#:,*(8*1# -2.2301 -1.9834 -1.3925 -1.4138 0.70 0.67 0.22 0.20 

[0/*%(%# -0.8519 -0.7982 -0.6393 -0.5875 1.08 1.07 0.43 0.40 

[0/*%# -4.01396 -0.8737 -0.6753 0.4428 1.05 -1.29 0.35 -0.36 

J0-#:,*(8*1# 0.01931 0.2314 0.1743 0.2129 1.49 1.45 0.60 0.57 

[BP*2'# 62.3883 603.178 642.74 1734.85 7.98 23.66 1.79 22.96 

#

H/268"2,4%20%8,$".5,%

V1# &'1%34'# 40#/0)*(0# &'2'#,(# &'(/*&*.(#/'(/0# 1%#>*'2%4%# 8'8%1# F_IG# 40%#20('-#%1#2;(*2'#A%1'-#

'>40-A%/'#0(#1%#>*'2%4%#0(8-0#01#DSSSHDSS6@#c0#048%#)'-2%#1%#3-'>%>*1*/%/#048%#/080-2*(%/%#3'-#

01#(=20-'#/0#A0&04#:,0#1%#3'>1%&*.(#/0#4%-/*(%#&'2=(#'#%(&]'A08%#40#0(&,0(8-%(#3'-#/0>%9'#/0#
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0%5%#)1,#B%'5,#-(#-3'353'# *%&#0%1B*30+%&#9)(#&(#.'%-)0<,1#(1+'(# *%&#)&),'3%&#.%'# *%@','#5(7%'(&#

0)%+,&# -(# .(&0,F# G1# *,# *3+(',+)',# 03(1+<B30,# &(# A,# (&+,-%# .'%B)1-3D,1-%# (1# *%&# 54+%-%&# /#

.'%0(-353(1+%&# .,',# -3&(6,'# 5(7%'(&# .'%0(-353(1+%&# -(# 5,1(7%F# G&+%8# -(&-(# 9)(# *%# 31303P# (*#

X%53+4#X3(1+<B30%#-(#*,#X%53&3P1#c1+('1,03%1,*#-(#*,#a,**(1,#,#B31(&#-(#!_TK8#&3(5.'(#.'(:,*(03P#!"#

"$%&#'()*+)&#%!#"$#!),$)+-*.#(1#-(&5(-'%#-(*# "$%&#%!#"&/#0/,$1+&/2#;P*%#(1#,6%&#'(03(1+(&#&(#A,#

'(0%1%03-%# *,# 35.%'+,103,# -(# *%&# ;+,C(A%*-('&# (1# *,# &%*)03P1# -(# *%&# .'%2*(5,&# .(&9)('%&F# m# (1#

(&+(#&(1+3-%#Ha)++('b%'+A#/#=)1+8#!___3#X*,/+%'8#"KKKM#A,1#&(6,*,-%#(1+'(#%+',&#0%&,&8#9)(N#

• &(#'(9)3('(#5O&#31+(',003P1#0%1#*%&#-(03&%'(&8#

• *%&# 03(1+<B30%&8# *,# 31-)&+'3,# /# 9)3(1(&# +%5,1# -(03&3%1(&# '(*,03%1,-,&# 0%1# *%&# =e8# -(2(1#

31:%*)0','&(#5O&#.,',#9)(#&)&#.)1+%&#-(#:3&+,#&(,1#0%1&3-(',-%&F#
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• &(# '(9)3('(# 5O&# 31+(',003P1# 0%1# *%&# -(03&%'(&# .,',# 9)(# 4&+%&# .)(-,1# ,.'(1-('# *%&#

2(1(B303%&# 9)(# '(.%'+,# (*# =e8# (1# +4'531%&# -(# 0%&+%R(B(0+3:3-,-8# (1# 0%5.,',03P1# 0%1# *,#

(:,*),03P1#,1),*#+',-303%1,*F#

l(03(1+(5(1+(# H=)1+8# "KKJM# A,# .)1+),*3D,-%# 0%1# 41B,&3&# .%'9)4# *%&# ='%0(-353(1+%&# -(#e,1(7%#

H=eM#1%#&(#A,1#,-%.+,-%#5O&#(Q+(1&,5(1+(F#G1+'(#%+',&#0%&,&#.*,1+(,#9)(N#

• $,# (:,*),03P1# -(# *,# 5,/%'<,# -(# *%&# ='%0(-353(1+%&# -(# e,1(7%# H=eM# 0%1&3-(',1# (*#

-(&(5.(6%#B)+)'%#,#!KR"k#,6%&#H!KK#,6%&#(1#(*#0,&%#-(#*,&#2,**(1,&#2,'2,-,&MF#

• G*#.('3%-%#9)(#&(#.'%/(0+,#(Q0(-(#0%1&3-(',2*(5(1+(#*,#%0).,03P1#-(*#0,'@%#.%'#.,'+(#-(#

*%&#-(03&%'(&F#

• e)0A%&#.%*<+30%&#+3(1(1#5)/#.%0%&#310(1+3:%&#.,',#+%5,'#-(03&3%1(&8#0)/%&#2(1(B303%&#&(#

:('O1#5)0A%#-(&.)4&#9)(#0(&(1#(1#&)&#0,'@%&F#

• n,/# 3@),*5(1+(#)1,# +(1-(103,# ,#(:3+,'# # *,# ,-%.03P1#-(#='%0(-353(1+%&#-(#e,1(7%# H=eM#

9)(#0%1-)D0,1#(1#(*#0%'+%#.*,D%#,#)1,#'(-)003P1#(1#*,&#0,.+)',&F#

• `+'%#,&.(0+%#'(*,03%1,-%#0%1#*%#,1+('3%'#(&#9)(#*%&#0,523%&##-(#Z%23('1%#.)(-(1#0%1-)03'#

,#0,523%&#(1#*%&#%27(+3:%&#-(#5,1(7%8#/#

• G&+%#.%-'<,#0%1-)03'#,#9)(#&(#'(0%5(1-,&(#3@1%','#*%&#=e#.%'9)(#*%&#%27(+3:%&#&%2'(#*%&#

0),*(&#&(#B)1-,5(1+P#(*#=e#1%#'(B*(7,#*%&#%27(+3:%&#-(*#@%23('1%#-(#+)'1%#(1#(*#.%-('F#

• $%&# .'%@',5,&# -(# 0%5.)+,03P1# 9)(# &(# 1(0(&3+,1# .,',# (:,*),'# )1# =e# .)(-(1# &('# -(#

5)0A%&# P'-(1(&# -(# 5,@13+)-# (1# 0%5.,',03P1# 0%1# *%&# 9)(# &(# 1(0(&3+,1# .,',#

35.*(5(1+,'# (*# =e# 53&5%F# G&+,# 0%5.*(73-,-# (&+O# 0%5.)(&+,# .%'# )1,# 0,'(103,# -(#

5%-(*,-%'(&#-(#.%2*,03P1#(1#*,#5,/%'<,#-(#*,&#,@(103,&#-(#@%23('1%8#

• I31,*5(1+(8# *,# A,23*3-,-# .,',# 0%5)130,'&(# (B(0+3:,5(1+(# 0%1# )1# ,5.*3%# ',1@%# -(#

;+,C(A%*-('&#/#(*#+3(5.%#9)(#&(#'(9)3('(##.,',#3+(','#0%1#(**%&#'(&.(0+%#,#.'%0(-353(1+%&#

-(#5,1(7%# /# &(*(003P1# -(# *%&#53&5%&8# (&# )1%# -(# *%&# -(&,B<%&# 9)(# -(2(1# (1B'(1+,'# *%&#

03(1+<B30%&#,#*%&#0),*(&#&(#*(&#A,#(10%5(1-,-%#,&(&%','#,0('0,#-(#=e#.%+(103,*(&F#

#

$,&# %2&(':,03%1(&# -(# Ha)++('b%'+A# /# =)1+8# !___># X*,/+%'8# "KKKM# /# (1# (&.(03,*# *,&# 5O&#

'(03(1+(&#-(#H=)1+8#"KKJM#B)('%1#(Q.('35(1+,-,&#-)',1+(#(*#-(&,''%**%#-(*#='%/(0+%#"KKTR""#.('%#

0%1#)1,#:(1+,7,#9)(#(&#*,#&3@)3(1+(F#
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$,#;)2&(0'(+,'<,#-(#=(&0,#(1#(*#"KK[#0%5(1DP#,#35.)*&,'#*,#310*)&3P1#-(#*%&#;+,C(A%*-('&#

(1# *%&#.'%/(0+%&#Ic=#.*,1+(,1-%#%27(+3:%&#9)(#-(2<,1#&('#-(&,''%**,-%&#.%'# *%&#g&),'3%&U# *%#0),*#

@(1('P#)1,#.*,+,B%'5,#-(#0%1B3,1D,#/#-(#+',2,7%#9)(#&(#+',-)7%#(1#)1,#(Q.('3(103,#-(#+(''(1%#9)(#

0,.3+,*3DP#(*#Ic=#"KKTR""F#=%'#(&+,#',DP1#0),1-%#*%&#,&3&+(1+(&#,*#.'35('#S,**('#5(+%-%*P@30%8#9)(#

&(#'(,*3DP#(*#J#-(#5,'D%#-(#"KK_#(1#*,&#-(.(1-(103,&#-(#*,#;)2&(0'(+,'<,#-(#=(&0,8#0%1&3-(','%1#

9)(# ,# +',:4&# -(# '()13%1(&# 0%1&)*+3:,&# ,5.*3,-,&# &(# .%-'<,1# *%@','# *%&# &3@)3(1+(&# %27(+3:%&N#

!"#$%"&'# # (&)*+#,*"- .- )&/)%/0"*"- %+- %1(2%",&- %/- 0"*0*"- 3%- %4*+2*"- %+- 5"&)%3#$#%/0&- 3%-$*/%6&-

*)02*+\% /# 7%82/3&\% #/4&+2)"*"- *- +&1- 212*"#&1- %/- 0"*0*"- 3%- #3%/0#(#)*"- +&1- 5"&9+%$*1:)+*4%- ;2%-

#/)#3<*/-%/-%+-$*/%6&-3%-+*-5%1;2%"<*F#G&+,#W*+35,#-(03&3P1#1%#&P*%#,:,*P#(*#0,523%#.,',-3@5O+30%#

31303,-%# (*# "KK[# .%'# ;)2.(&0,# 0%1# (*# ='%/(0+%# Ic=# "KK[R"_# &31%# 9)(# +,52341# .('53+3P# 9)(# *,#

(Q.('3(103,# ,0)5)*,-,# 0%,-/):,&(# ,# &%'+(,'# 5)0A%&# %2&+O0)*%&# (# 35.'(:3&+%&# 9)(# &(# *(#

,+',:(&,'%1#,*#"KKTR""8#0%5%#.%'#(7(5.*%#(*#S&)1,53#9)(#-(:,&+P#*,#l(@3P1F#G*#S,**('#-(#-3B)&3P1#

-(5%&+'P# 9)(# .(&(# ,# +%-%&# *%&# 310%1:(13(1+(&8# +,1+%# *,# 31-)&+'3,# 0%5%# *%&# ,'+(&,1,*(&# +(1<,1##

0*,'3-,-# ,0('0,# -(# 9)4# (',# *%# 9)(# A,2<,# 9)(# A,0('N# .%'# )1# *,-%# (*# @%23('1%# (1# (7('0303%# -(2<,##

5%&+','# 5O&# :%*)1+,-# .%*<+30,# .,',# '(,*3D,'# *%&# 0,523%&# 9)(# '(9)('<,# *,# ===# /# .%'# %+'%# 9)(#

;)2.(&0,#-(2<,#31&+')5(1+,'#)1,#31&+,103,#-(#0%5)130,03P1#5O&#-3'(0+,#0%1#*%&#g&),'3%&8#9)(#1%#

(&#.'(03&,5(1+(#*,#9)(#(Q3&+(#,0+),*5(1+(F#

$,&# 35.*30,03%1(&# -(*# .'35('# S,**('# 5(+%-%*P@30%# /# (*# W*+35%# -(# -3B)&3P1# 0%1-)0(1#

(1+%10(&#,# '(0%5(1-,'#,#;)2.(&0,# *,#0'(,03P1#-(#Z').%&#;+,C(A%*-('&#]-#n%0#9)(# *(# &3':,1#-(#

,&(&%'# (1# 0,-,#.(&9)('<,8# ,*# 3@),*# 9)(# *%# A,0(1# *%&# X%53+4&# X3(1+<B30%&F#V(# (&,# B%'5,# ;)2.(&0,#

B%'+,*(0('<,#&)#X,.,03-,-#-(#Z(&+3P1#/#5(7%','<,#*,#@%2('1,23*3-,-#-(#*,#===F##

S,*# 0%5%# &(# (Q.'(&P# ,1+('3%'5(1+(F# *E>?O@8% 3&1- (&"$*1- 3#10#/0*1- 3%- 0"*9*6&=-.8;% R<@%

O>@8@% R<@% N@:% AB8% =;?% U@OBDB=B9[;?% D@% D>?@SB% D@% 5"#$%"*- 8%/%"*)#>/\% C:BC>;?% D@=% UZOBDB%

A>@8O[F>AB\% R<@% O:;T;X;% AB8% ]>CPO@?>?% ^@=% <8>N@:?BMF# ;)2.(&0,# /,# *%# +3(1(# ,# +',:4&# -(# *%&# X%53+4&#

X3(1+<B30%&F# =('%# *(# B,*+,# *,# %+',8# R<@% O>@8@% :@=;A>P8% AB8% % U@OBDB=B9[;?% D@% 1%82/3*- 8%/%"*)#>/-

C:BC>;?% D@% =B?% 5:<CB?% ,D% _BA\% R<@% D>?@S;8% @8% FB:U;% C;:O>A>C;O>N;% ^@=%U<=O>N@:?B`"# ;)2.(&0,# 1%#

+3(1(#*%&#Z').%&#;+,C(A%*-('&F##

#############################################################

U#d('#bbbFIc=F0*##='%/(0+%#Ic=#"KK[R"_#
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G&+(#W*+35%#.)1+%#(&#35.%'+,1+(#.%'9)(#,#*,#*)D#-(#*%&#+'%.3(D%&#9)(#&(#A,1#+(13-%#0%1#*%&#

;+,C(A%*-('&#(1# *,&#.(&9)('<,&#-(#%+'%&#.,<&(&#1%#:,*(# *,#.(1,#+',1&3+,'#(1#XA3*(#.%'# *,&#53&5,&#

')+,&F##G&#.'(03&,5(1+(#(*#0,523%#-(#.,',-3@5,#(1#*,#B%'5,#-(#+',2,7,'#(*#9)(#(&+O#(1#7)(@%#(1#*%&#

.'%/(0+%&# Ic=#-(# ;)2.(&0,F# =%'# (**%# (1#(*# Ic=# "KKTR""# &(#)+3*3DP#)1#(1B%9)(#5)*+35(+%-%*P@30%8#

&)2&)53-%# (1# (*# 5%-%# -(# .(1&,'8# .,',# .%-('# 5(D0*,'# /# ,'5%13D,'# *%&# '(&)*+,-%&# -(# *%&#

e%-(*,-%'(&# /# *%&# -(# *%&# ;+,C(A%*-('&F# G&# .'(03&,5(1+(# ,# +',:4&# -(# *,# .('0(.03P1# -(# *%&#

.'%2*(5,&# 9)(# :3&),*3D,2,1# *%&# ;+,C(A%*-('&# (1# '(*,03P1# ,*# ;3&+(5,# -(# GQ.*%+,03P1# 9)(# &(#

31+(1+,'<,# 0%*(@3'# (&+',+(@3,&# -(# 5,1(7%# -3B('(1+(&# ,# *,&# :3@(1+(&# /# %+'%&# (*(5(1+%&# 9)(#

0%,-/):,&(1#,*#5(7%',53(1+%#-(*#,0+),*#;3&+(5,#-(#GQ.*%+,03P1#(1# *,#===F#X%5%#.%'#(7(5.*%# *,#

,'+30)*,03P1#+(01%R.%*<+30,#-(*#='%0(-353(1+%#-(#e,1(7%#H=eMF#

$%&# '(&)*+,-%&#(&+O1#,# *,# :3&+,F# S,1+%# *%&#e%-(*,-%'(&# 0%5%# *%&#g&),'3%&# H;+,C(A%*-('&M#

0%3103-3('%1#(1#)1,#'(@*,#-(#-(03&3P1#,#+',:4&#-(#-3B('(1+(&#,1O*3&3&#/#*(1@),7(&N#4$5#6,!#$)&7"$1#

!"#)+)"&#&7!1$'+8&##%!#"$#9"&'$#)&*#!"#)+)"&#:+&"-;+)&#%!#"&/#1!),1/&/2##

V(#3@),*#5,1(',#*%&#5%-(*,-%'(&#.*,1+(,'%1#9)(#(',#.%&32*(N#%+/!<$1#"$#1!;,"$)+-*#%!#"$#

$)'+8+%$%#7!/6,!1$#!*#9,*)+-*#%!"#'$=$<&#%!#"&/#+*%+8+%,&/#/# *%&#;+,C(A%*-('&#&%&+):3('%1#9)(N#

>$5# ?# 71&:"!=$/@)"$8!# AB*CC.# BDC# 5# B?EF# 6,!# G,:7!/)$# %!:!# $:&1%$1# 7$1$# ;!*!1$1#

;&:!1*$:+"+%$%#!*#"$#BBB2##

h%#(Q3&+(#0*,'3-,-#/#9)(-,#.%'#'(&%*:('N#oXP5%#.)(-(1#**(:,'&(#,#*,#.'O0+30,#*,&#JKK##53*#

+%1(*,-,&#.%'# '(0)'&%# H&,'-31,#/#,10A%:(+,M# 31B('3-,&#.%'#(*#5%-(*,7(#-(# &35)*,03P1p># /8# oXP5%#

310%'.%','#,#*%&#;+,C(A%*-('&#(1#(*#.'%0(&%#-(#@(1(',03P1#-(*#=epF#

#

#

#

#

#

#

#
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R G*#%27(+3:%#-(#5,1(7%#-(# *,&#.(&9)('<,&#-(#.(*O@30%&#.(9)(6%&8#9)(#@)<,# *,&#,003%1(&#-(#

;)2&(0'(+,'<,# -(# =(&0,8# (&N# ??0#+#,*"- %(#)#%/0%$%/0%- +*- 5"&32)0#4#3*3- 3%- %10&1- "%)2"1&1'-

5%"$#0#%/3&- "%182*"3*"- /#4%+%1- 3%-9#&$*1*-3%1&4*/0%-;2%-5%"$#0*/- +*- "%/&4*)#>/-3%+-

10&)@EF#G1#(&+,#-(0*,',03P1#&(# 3-(1+3B30,#(*#%27(+3:%#-(#5,1(7%#?)+3*3D,'#(B303(1+(5(1+(# *,#

.'%-)0+3:3-,-# -(# *%&# .(*O@30%&# .(9)(6%&E8# /# (*# %27(+3:%# -(# 0%1&(':,03P1# # ?'(&@),'-,'#

13:(*(&#-(#23%5,&,#-(&%:,1+(#9)(#.('53+,1#*,#'(1%:,03P1#-(*#&+%0CEF#

R G*# ,1O*3&3&# .,'+303.,+3:%# -(# *%&# )&),'3%&# -(# *,# .(&9)('<,# H.(&0,-%'(&# ,'+(&,1,*(&# (#

31-)&+'3,*(&8#31&+3+)03%1,*(&8#(#31:(&+3@,-%'(&M#31-30,#9)(#(&#5)/#35.%'+,1+(#&310'%13D,'#*,#

%.(',03P1# -(# .(&0,# 0%1# (*# 030*%# 23%*P@30%# -(# *%&# '(0)'&%&8# *%# 9)(# 35.*30,# 9)(# .,',# *%&#

)&),'3%&# (*# %27(+3:%# -(# 5,1(7%# -(2(# 0%5.,+323*3D,'# +,52341# ?+&8"*"- ;2%- 2/*- ("*))#>/-

#$5&"0*/0%-3%-624%/#+%1-;2%-"%)+20*-1&9"%4#4*-*-+*-5%1)*'-5%"$#0#%/3&+%1-)"%)%"-.-++%8*"-*-

"%5"&32)#"1%EF#

R $,# (&+',+(@3,# -(# (Q.*%+,03P1# ,0+),*# 0%1&3&+(# (1# *,# ,.*30,03P1# -(# )1,# +,&,# -(# (Q.*%+,03P1#

0%1&+,1+(8#*,#0),*#.('53+3'<,#,.'%:(0A,'#*%&#.)*&%&#-(#,*+,#,2)1-,103,F#`.(',03%1,*5(1+(8#

(&+,#(&+',+(@3,# &(# 35.*(5(1+,#)+3*3D,1-%#)1,# +,&,#-(#5%'+,*3-,-#.%'#.(&0,#%27(+3:%#9)(#

.('53+3'<,# '(-)03'# *,# 23%5,&,# -(&%:,1+(# .%'# '(0*)+,# ,# )1# 13:(*# -(# JKL# -(*# 13:(*# 1%#

(Q.*%+,-%F#

R $,#(:,*),03P1#-(#*,#(&+',+(@3,#-(#(Q.*%+,03P1#,1+('3%'8#0%5%#5%'+,*3-,-#.%'#.(&0,#%27(+3:%#

HIJKLM8#.'%-)7%#(*#5(7%'#-(&(5.(6%>#.,'+30)*,'5(1+(#(1#+4'531%&#-(#*%@','#,)5(1+%&#-(#

23%5,&,8#/#5(1%'#:,'3,23*3-,-#31+(',1),*#-(#*,&#0,.+)',&F#

R $,# (&+',+(@3,# -(# (Q.*%+,03P1# 0%1&+,1+(# 9)(# 0%1&3-(',# *,# ,.*30,03P1# -(# )1,# +,&,# -(#

5%'+,*3-,-# .%'# .(&0,# 9)(# .('53+3'<,# '(-)03'# *,# 23%5,&,# -(&%:,1+(# ,# YKL# -(*# 13:(*# 1%#

(Q.*%+,-%# H3F(F8# IYKLM8# -(2('<,# ,-%.+,'&(# 0%5%#)1,#5%'+,*3-,-# .%'# .(&0,# *<53+(# /,# 9)(#

+):%#(*#.(%'#-(&(5.(6%F#

R ;(# 3-(1+3B30,1# +'(&# (&+',+(@3,&# -(# (Q.*%+,03P1# ,*+('1,+3:,&# 9)(# .%-'<,1# &('# (:,*),-,&# (1#

B)+)'%&#(&+)-3%&8# ,+(1-3(1-%#,# *%&#%27(+3:%&#-(#5,1(7%#,*+('1,+3:%&#9)(# &(# 3-(1+3B30,'%1#
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(1#+4'531%&#-(#*,#35.%'+,103,#9)(#*%&#)&),'3%&#*(#%+%'@,1#,*#'(&@),'-%#-(#7):(13*(&#0%5%#

,# *,# 5(D0*,# -(# (&.(03(&F# $,# .'35(',# (&+',+(@3,# -(# (Q.*%+,03P1# ,*+('1,+3:,# 9)(# &(#

'(0%53(1-,#0%1&3&+(#(1#0%5231,'#*,#,.*30,03P1#-(#)1,#+,&,#-(#(Q.*%+,03P1#0%1&+,1+(#0%1#

*,#-(B31303P1#-(#)1#)52',*#%#13:(*#0'<+30%8#+,*#9)(#.('53+,#'(-)03'#*,#+,&,#-(#(Q.*%+,03P1#(1#

0,&%&# (1# 9)(# *,# ,2)1-,103,# -3&531)/,# .%'# -(2,7%# -(*# 13:(*# -(&(,-%# -(# (Q.*%+,03P1F# $,#

&(@)1-,# (&+',+(@3,# -(# (Q.*%+,03P1# ,*+('1,+3:,# 0%1&3&+(# (1# 0%5231,'# )1,# (&+',+(@3,# -(#

(Q.*%+,03P1# 0%1&+,1+(# 0%1#)1#(&0,.(#-(# 7):(13*(&8# /,# &(,#.'%.%'03%1,*# %# B37%F# $,# +('0(',#

(&+',+(@3,# -(# (Q.*%+,03P1# ,&)5(# 9)(# *,# 5(D0*,# -(# (&.(03(# .)(-(# @(1(','# (:(1+%&# 1%#

-(&(,-%&#.,',#*%&#'(0)'&%&8#(1#.,'+30)*,'#0),1-%#(*#(&+,+)&#-(#)1,#-(#*,&#(&.(03(&#&(,#-(#

2,7,# ,2)1-,103,F# G1# (&+(# 0,&%8# &(# '(0%53(1-,# 31:(&+3@,'# 0P5%# ,.*30,'# 0'3+('3%&# -(#

0%1&(':,03P1F#

R g1,# '(@*,# -(# 0%1+'%*# (5.<'30,# 9)(# .'(+(1-(# *%@','# 0,.+)',&# .'%5(-3%# -(# UKK# 53*#

+%1(*,-,&#.%'#(&.(03(8#/#JKK#53*#+%1(*,-,&#(1#0%1)1+%>#+):%#)1#2)(1#-(&(5.(6%#.('%#0%1#
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B%'5,&#-(*#5,1(7%F#

#

! N&*/,"'$#GSQ#o~)4#.(&%#+(1-'O#*,#:,'3,23*3-,-#-(*#,523(1+(#(1#(*#5%-(*%p#

! oXP5%# .%-'<,# ,B(0+,'# *,# 0,.,# 5<135,# -(# %Q<@(1%8# 0%5%# (*# ,6%# "KKTF# XP5%# ,B(0+,'<,# ,*#

'(0*)+,53(1+%p#

! N&*/,"'$#]]Q#o~)(#.('3%-%#&(#)+3*3D,'Op#

! O!/7&*%!#aGN#$,#5,/%'#0,1+3-,-#-(#-,+%&#.%&32*(&8#9)(#(&+41#-3&.%132*(&#.,',#*,#.(&9)('<,F#

#

! N&*/,"'$#\%'@(#S%'%#H\SMN#oXP5%#&(#.%1-(','O1#,#*%&#,@(1+(&8#/,#9)(#,*#.'3103.3%#-(*#l]G#(',1#

!K#,@').,03%1(&#/#,#*,#B(0A,#(Q3&+(1#kJ#@'(53%&#(1#*,#dccc#'(@3P1pF#S,*#:(D#0),1-%#&(#*35.3(#(*#

'(@3&+'%#.(&9)('%8#,0+),*3D,'#(*#l=]F#o~)3(1(&#+(1-'O1#5,/%'#.,'+303.,03P1p#

! O!/7&*%!N# $XN# S%-,&# *,&# 319)3(+)-(&# -(# *%&# )&),'3%&# &(# '(0%@('O1# (1# (&+,&# '()13%1(&# /# *,#

-(5,1-,#&(#.%1-(','O#-(#,0)('-%#,#*,#'()13P1F#;(#3-(1+3B30,'O1#.'%2*(5,&#/#:('#0)O*(&#&('O1#

*%&#0%1-303%1,53(1+%&F#

#

! N&=!*'$# \SN# n,/# 9)(# .(1&,'# 9)(# ,W1# 1%# &(# .)(-(# *%@','# 7)1+,'# ,# +%-%&# *%&# )&),'3%&# (1#

'()13%1(&#'(,*3D,-,&#.%'#;Glh]=G;X]#/#(*#X`i`=GF#

#

! N&=!*'$#]`N#l(,B3'5,# *%#0%5.*(7%#9)(#(&#,@').,'#,# +%-%&# *%&#)&),'3%&8#/# *%# 35.%'+,1+(#(&#

@(1(','#&(1+3-%#-(#.('+(1(103,#-(#*%&#)&),'3%&F#

#
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#

! N&=!*'$# ;nN# l(0%53(1-,# (Q.*30,'# 23(1# (*# 0%1+(Q+%# -(*# .'%/(0+%8# .,',# 1%# @(1(','# B,*&,&#

(Q.(0+,+3:,&# 9)(#.)(-(1# **(@,'# ,# &('# B)+)'%&# '(0*,5%&#.,',# *,# ;)2.(&0,F# ;)@3('(# '()13%1(&#

0%1#(*#X`i`=G#/#;Glh]=G;X]#.,',#.*,13B30,'#(*#,0('0,53(1+%#,#*%&#)&),'3%&F#

#

! N&=!*'$#\SN#$,&#(Q.(0+,+3:,&#-(#*%&#)&),'3%&#&(#:,1#,#0'(,'8# *,&#'(@3%1(&#[5,#/#_1,#9)3('(1#

+(1('# 0)%+,# -(# .(&0,# -(# (&+%&# '(0)'&%&8# ,# .(&,'# 9)(# 1%# A,/# .*,1+,&# 31&+,*,-,&# 13# *,#

31B',(&+')0+)',#.,',#'(,*3D,'#*%&#-(&(52,'9)(&F#;Glh]=G;X]#/#X`i`=G#A,1#+',+,-%#-(#+%5,'#

,0)('-%&# 0%1# *%&# .(&0,-%'(&8# .('%# &3(5.'(# &)'@(# (*# 0)(&+3%1,53(1+%# ,*# &3&+(5,# -(# *%&#

-3&+31+%&# )&),'3%&F# XP5%# &(# (1B'(1+,'O1# *,&# (Q.(0+,+3:,&# 9)(# &(# @(1(','O# (1# *%&# )&),'3%&p#

l(0%53(1-%# # '(0%@('# *%#9)(#A,# *%@',-%#;Glh]=G;X]#/#X`i`=G#(1#(*#,0('0,53(1+%#0%1# *%&#

)&),'3%&#9)(#/,#&(#+3(1(#,:,1D,-%F#

! O!/7&*%!# \X#~)3'%D# H\X~MN#G&+%#(&#)1#+(5,#-(# *,'@%#.*,D%8# *,&#(Q.(0+,+3:,&#&(#-(2(1#+%5,'#

.,',#*,'@%#.*,D%8#9)(#&(':3'O1#-(#2,&(#.,',#(*#.'%@',5,#-(#5,1(7%#H=FeM#

#

! N&*/,"'$#]]N#o;(#0%1&3-(','O#(*#+(5,#(0%1P530%#/#0%5%#310%'.%','Op#

! O!/7&*%!# $XN# ='3103.,*5(1+(# &(# ,2%'-,'O# *,# .,'+(# a3%*P@3%R=(&9)(',8# *%# (0%1P530%#

-(.(1-('O#-(#0P5%#&(#-(1#*,&#0%&,&#(1#(*#+',1&0)'&%#-(*#.'%/(0+%#

#

! N&*/,"'$#GSNoXP5%#&(#0%1&3-(','O1#*,&#-(03&3%1(&#.%*<+30,&p#

! O!/7&*%!*#aG8#e,'0(*%#I(*+'35#HeIMN#;(#.%-'<,#0%1&3-(','#0%5%#)1#(''%'#-(#35.*(5(1+,03P1#

.%'#(&%#(&#35.%'+,1+(#0%5.'%5(+('#,#*%&#,0+%'(&#.,',#9)(#&(#+%5(#(1#0)(1+,#(1#*,#-(03&3P1#

B31,*F#

! O!/7&*%!#$XN#d(#-%&#%.%'+)13-,-(&>#!M#e%+3:,03P1#-(# *%&#)&),'3%&#.,',#@(1(','#%+',&# *)0(&#

.,',#*,#,-5313&+',03P1>#"M#G:,*),'#(*#&3&+(5,#,0+),*#-(#5,1(7%F#

#

! N&=!*'$#eIN#;(#.)(-(#'(:3&,'#*,#(Q.('3(103,#'(,*3D,-,#0%1#(*#]*B%1&31%#(*#,6%#"KKYF#

#
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#

! N&=!*'$#aGN#X%1&3-(','# *%&#,0)('-%&#9)(#&(#A,1#+%5,-%#/#,&)53'# *,&#'(&.%1&,23*3-,-(&#&31#

0,523%&# (1# *,&# '(@*,&# .('53+3'O# 9)(# (&+%# .('-)'(# (1# (*# +3(5.%F# S,52341# .)(-(# &(1+,'# *,&#

2,&(&# .,',# .%&32*(&# .'%2*(5,&# 9)(# :,1# ,# :(13'F# ]/)-,'O# ,# '(0%1%0('# *%# 9)(# (&+O# /# *,&#

-(23*3-,-(&#.'(&(1+(&F#;(#.)(-(#(:,*),'#(*#&3&+(5,#,0+),*#0%1#(*#=eF#

#

! N&=!*'$# eIN# S,52341# .)(-(# ,.%'+,'# (1# :('# (1# *%# 9)(# (&+O# -(B303(1+(# -(# *,# ,0+),*#

31:(&+3@,03P1#&%2'(#(&+%&#'(0)'&%&F##

#

,2b+0&0&%ABCD-
#

R&1'$"!M$/#
#

" X,.,03-,-#+40130,#.,',#B%'5,*3D,'#)1#5%-(*%#9)(#31+(@'(#,#*%&#,@(1+(&#31:%*)0',-%&#(1#*,#

.(&9)('<,#-,'O#5,/%'#+',1&.,'(103,#,#*,#+%5,#-(#-(03&3P1F#

" G*#.'%/(0+%#31+'%-)0(#311%:,03P1#(1#0),1+%#,*#5,1(7%#-(#*,&#.(&9)('<,&#1,03%1,*(&F#

" $,#310%'.%',03P1#-(#+%-%&#*%&#&(0+%'(&#31:%*)0',-%&#H03(1+<B30%8#5,1(7%8#.(&0,-%'(&M#(1#(*#

&3&+(5,# /# *,# Ç,)+%5,+3D,03P1Ç# -(*# 5,1(7%# ,# +',:4&# -(# *,# -(B31303P1# -(# )1,# '(@*,# -(#

-(03&3P1F#

" $,# .%&323*3-,-# -(# 310%'.%','# ,&.(0+%&# -(# *,# 310('+3-)52'(# /# (:,*),'# &)# (B(0+%# (1# *,#

.('0(.03P1#-(*#'(0)'&%#/#(1#(*#5,1(7%F#

" ]2%'-,'#)1,#.(&9)('<,#9)(#A,#-(5%&+',-%#(1# *%&#W*+35%&#,6%&8# *,#1(0(&3-,-#-(#,2%'-,'#

5W*+3.*(&#.'%2*(5O+30,&#-('3:,-,&#-(#&)#,*+,#:,'3,23*3-,-F#

" =('53+3'O#B%0,*3D,'#*<1(,&#-(#+',2,7%#(1#5,+('3,&#-(#31:(&+3@,03P1F#

" ;(# 0%1&3-(',# )1# .'35('# .,&%# 9)(# .('53+3'O# ,:,1D,'# &)&+,103,*5(1+(# A,03,# )1# 0%10(.+%#

9)(#-3B<03*5(1+(#A,#&3-%#(1+(1-3-%#.%'#*%&#)&),'3%&#9)(#(&#(*#0%R5,1(7%#-%1-(#(*#)&),'3%#

1%#&%*%#-(5,1-,8#&31%#9)(#+,52341#&(#0%5.'%5(+(#/#,-9)3('(#'(&.%1&,23*3-,-F#

" V(:(*,'# *,&#1(0(&3-,-(&#%# '(9)('353(1+%&#-(# 31:(&+3@,03P1#/# *%&#,*0,10(&#(1#+4'531%&#-(#

.'%B)1-3D,'#+(5,&#'(*(:,1+(&#-(#*,&#.(&9)('<,&F#
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#

" ='%2,2*(5(1+(#.('53+,# 7(','9)3D,'# (1# +%*(',103,# *%&# +(5,&#9)(# +3(1(1#5,/%'# 3103-(103,#

'(&.(0+%#-(#*%&#%27(+3:%&#,-5313&+',+3:%&F#

" =('53+(#)1,#,5.*3,#-3&0)&3P1#-(#*%&#,0+%'(&#31:%*)0',-%&#(1#*,#.(&9)('<,F#

" ]/)-,#,*#5,1(7%#.(&9)('%##

" =('53+(#-(+(0+,'#.)1+%&#0'<+30%&#

" S3(1(#:,*%'#.'(-30+3:%F#

" l(-)003P1#-(#0%1B*30+%#(1+'(#)&),'3%&F#

" e,/%'#:(*%03-,-#-(#'(,003P1#B'(1+(#,#(&0(1,'3%&#,-:('&%&F#

" e(1%&#+3(5.%#-(#-3&0)&3%1(&#+40130,&#&%2'(#(*#(&+,+)&#/#-3,@1P&+30%#-(#)1,#.%2*,03P1#

" ;(1+3-%#-(#.('+(1(103,#-(#*,#+%5,#-(#-(03&3%1(&#.%'#.,'+(#-(#*%&#,0+%'(&F#

" e31353D,03P1#-(#*,#35.'%:3&,03P1#(1#*,#+%5,#-(#-(03&3%1(&F#

#

J!:+"+%$%!/#
#

• ='%2,2*(5(1+(#2,&,'#*,&#(&+',+(@3,&#-(#(Q.*%+,03P1#(1#*,#B)('D,#-(#*%&#'(0*)+,53(1+%&#&(,#

,0+),*5(1+(#5)/#,52303%&%F#

• h%#&(#%2&(':,#0,.,03-,-(&#.,',#0%1%0('#*%&#,&.(0+%&#0'<+30%&#9)(#*%&#)&),'3%&#.('032(1#(1#

(*#&3&+(5,#-(#5,1(7%F#

• ;(#'(9)3('(#0%1%0('#*%#9)(#*%&#.(&0,-%'(&#/#*%&#)&),'3%&#.('032(1#.,',#3-(1+3B30,'#,&.(0+%&#

0'<+30%&#9)(#-(2(1#'(&%*:('&(F#

#

S=!*$M$/#
#

# $%&# ,@(1+(&# -(*# &(0+%'8# (1#53# .,'(0('# 1%# (&+O1# .'(.,',-%&# ,W1# .,',# )1# (7('0303%# 0%5%#

4&+(F#

# V,-,#*,#'(,*3-,-#1,03%1,*8#(&#35.'(&031-32*(#0%1&3-(','#*,#0%5.%1(1+(#.%*<+30,#/#&%03,*F#

# $%&#+3(5.%&#.'(:3&+%&#,*#.,'(0('#&%1#31&)B303(1+(&#.,',#.*,&5,'#(*#5%-(*%F#

# $,# 1(0(&3-,-#-(# (&+,2*(0('# ?0%5.'%53&%E# -(# *%&# )&),'3%&# (1# ,0(.+,'# *,&# -(03&3%1(&# )1,#

:(D#9)(#&(#35.*(5(1+,#(*#&3&+(5,#(&#5)/#-3B<03*#-(#*%@','F#

# V3B30)*+,-#(1#-(B313'#*%&#%27(+3:%&#-(#*,#.(&9)('<,#/#.%1-(','#*%&#-3&+31+%&#31+('(&(&F#
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#

# ;(# :3&),*3D,# 0%5%# 1(0(&,'3%# -(7,'# 0*,'%# 9)(# (&+(# ,2,130%# -(# .%&323*3-,-(&# @(1(','O# )1#

5,'(%#.%*<+30%#-(#5,/%'#B*(Q323*3-,-8#.('%#9)(#1%#(&#31B313+%F#

# V(7,'# 0*,',5(1+(# (&+,2*(03-%# (*# 5,'0%# -(# +',2,7%# 0%1# *%&# )&),'3%&# .,',# 1%# @(1(','#

(Q.(0+,+3:,&#9)(#%0,&3%1,#.'(&3%1(&#,#*,#,-5313&+',03P1F#

# ])&(103,#-(#.%*<+30,&#-(#5,1(7%8#.'%@',5,&#-(#5,1(7%#%#-(03&3%1(&#-(#*,'@%#.*,D%F#

# I)('+(#317('(103,#&%03,*#/#.%*<+30,#(1#*,#.(&9)('<,F#

# h%#0%1&3-(',#:,'3,23*3-,-#,523(1+,*F#

# e,1(7%#-(#*,#.,'+303.,03P1#-(#*,&#.,'+(&F#

# V3B30)*+,-#-(#0%1:('&,'#)1,#'(@*,#-(#-(03&3P1F#

# G1#,*@)1%&#0,&%&#.'%*%1@,-%&#.('3%-%&#.,',#&)#35.*(5(1+,03P1F#

# l(&+'31@3-,#,#*,#1%'5,+3:,#:3@(1+(F#

# X%1&3-(','#,#*%&#,0+%'(&#9)(#,0+W,1#-(&-(#&)&#-(&(%&8#.,'+30)*,'5(1+(#,'+(&,1,*(&8#-3B<03*#

35.*(5(1+,03P1F#

#

T7&1',*+%$%!/#
#

! G:,*),'#.'3%'3-,-(&#-(#(&+)-3%#/#5,1(7%#-(#*,&#.(&9)('<,&F#

! S',&.,'(1+,'#*%&#0'3+('3%&#-(#-(03&3%1(&#+40130%&#(1#*,#.(&9)('<,F#

! I,03*3+,'#*,#+%5,#-(#-(03&3P1F#

! g&),'3%&#0%5.'%5(+3-%&#0%1#(*#&3&+(5,F#

! d3&),*3D,03P1#-(#:,0<%&#-(#31B%'5,03P1F#

! d,*3-,03P1#-(#*%&#5%-(*%&#-(#,M#%2&(':,03P18#2M#(:,*),03P1#/#0M#(''%'(&#

! c1+(@','# &('3(&# -(# %2&(':,03%1(&# -(# (:,*),03%1(&# -3'(0+,&# -(*# '(0*)+,53(1+%8# 0%1# *,#

-31O530,#-(#*,#.%2*,03P1#/#:,'3,23*3-,-#0*35O+30,#5(1&),*F#

! V(+('531,'#*,&#(&+',+(@3,&#-(#(Q.*%+,03P1#/#0%&(0A,#-(#*%&#'(0)'&%&#.,',#*,#0%1&(':,03P1#/#

*,#&)&+(1+,23*3-,-#-(#*,#.(&9)('<,8#531353D,1-%#*%&#0%1B*30+%&#&%03,*(&F#

! ='%:(('# ,# *,# ,-5313&+',03P1# -(# 1)(:%&# .'%0(-353(1+%&# -(# 5,1(7%# 9)(# .('53+,1# +%5,'#

-(03&3%1(&#-%0)5(1+,-,&#/#9)(#*(#.'%:(,1#5,/%'#@%2('1,23*3-,-F#

! c10%'.%','#(B(0+%#(&.,03,*#(1#*,#-31O530,#-(#*%&#'(0)'&%&#/#*,H&M#B*%+,&#-(#.(&0,#

! S',+,'#-(#A,0('#(*#(7('0303%#-(#&35)*,'#)1,#.%2*,03P1#A3.%+4+30,#/#)1,#B*%+,8#(&#-(03'8#9)(#

:('3B39)(# )1,# 0,.+)',# 0%1%03-,# .,',# (:,*),'# 1%# +,1# &P*%# (*# -(&(5.(6%# -(*# 5%-(*%# -(#
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#

(:,*),03P1#,0+),*5(1+(#(1#)&%8#&31%#9)(#)1%#,*+('1,+3:%F#G&+%#.%-'<,#,''%7,'#.3&+,&#&%2'(#

(''%'(&# -(# 5%-(*,03P1# (1# *%&# .'%0(&%&# 23%*P@30%&8# 0%5%# .)(-(# &('# (*# 0,&%# -(# &)@('3'#

,*@)1,#B)103P1#9)(#:310)*(#(*#&+%0C#-(&%:,1+(#0%1#&)#-(&0(1-(103,#

! l(B%'D,'# &%2'(# *,# 3-(,# -(# 5%-(*,'# (*# (''%'# -(# 35.*(5(1+,03P1# -(# *,# '(0%5(1-,03P1#

03(1+<B30,#:('&)&#:,*%'#-(#XS=#/#-(&(52,'9)(#(B(0+3:%#

! ~)3DO&# &(,# 31+('(&,1+(# 35.*(5(1+,'# 31-30,-%'(&8# 0%5%# &(5OB%'%&# H0,--/M# .,',# 9)(# &(,#

BO03*5(1+(#0%5.'(1&32*(#.%'#*%&#)&),'3%&F#

! c10%'.%','#*,#0%5.%1(1+(#.%*<+30,8#(&.(03,*5(1+(#(1#*,#'(@3P1#-(*#a<%Ra<%#

! ;)@3('%#0%5(1D,'#&%2'(#*,#2,&(#-(#)1#Ç&3&+(5,#%'-(1,-%Ç8#(&#-(03'8#l=]#,0+),*3D,-%#

! S',2,7,'#(1#-(+,**(#/#,1+303.,-,5(1+(# *,#5(+%-%*%@<,#,#,.*30,'#0%1# *,&#%'@,13D,03%1(&#-(#

.(&0,-%'(&#,'+(&,1,*(&8#(&#.%&32*(#9)(#+(1@,1#9)(#+',2,7,'#5O&#-(#)1,#5(&,#

! c10%'.%','#+',2,7%#'(,*3D,-%#(*#"KKT#0%1#5O&#-(#UK#%'@,13D,03%1(&#.,',#-(B313'#l]G#"KK_#

! $,&# (&+',+(@3,&# -(# (Q.*%+,03P1# -(2(1# :,*3-,'&(# .%'# *%&# )&),'3%&8# .('%# .'3103.,*5(1+(#

-(2(1#&('#'(&.,*-,-,&#.%'#*,#,)+%'3-,-#.(&9)(',F#

! ].'%:(0A,'#-,+%&#-(*#"KKYR"KKT#l]G#;Glh]=G;X]#

#

]*#+%5,'#(1#0)(1+,#*,#-3&0)&3P1#-(*#.'%/(0+%#/#&)&#(Q.(0+,+3:,&8#,&<#0%5%#&%2'(#*,#2,&(#-(#

*,&#%.%'+)13-,-(&8#-(23*3-,-(&8#/#,5(1,D,&#9)(# B)('%1#.*,&5,-,&8# &(#0%1&3-('P#9)(#,# +',:4&#-(#

'()13%1(&#0%1&)*+3:,&#,5.*3,-,&#&(#.%-'<,1#*%@','#*%&#&3@)3(1+(&#%27(+3:%&N#

#

3F I%0,*3D,'#/#0%10(1+','#(*#(&B)('D%#(1#+',+,'#-(#(:,*),'#(*#.'%0(-353(1+%#-(#5,1(7%#,0+),*8#

0%5.)(&+%#-(N#,M#*,&#:,'3,2*(&#5%13+%'(,-,&#H-(&(52,'9)(8#(&+')0+)',#-(#+,**,&8#(-,-(&8#

0')0('%&8#(+0M8#2M#(*#5%-(*%#-(#(:,*),03P1#&(.,',-%#.%'#(&.(03(&8#/#0M#(*#(&+,2*(0353(1+%#

-(#XS=#/#&)&#5%-3B30,03%1(&F#

33F c1:%*)0','# ,# *%&# )&),'3%&# (1# +',+,'# -(# 3-(1+3B30,'# *%&# .'%2*(5,&R0*,:(# 9)(# 3103-(1# (1# (*#

5,1(7%# -(# *,# .(&9)('<,8# 0%1# (*# %27(+%# -(# *(:,1+,'# )1# &3&+(5,# -(# .'%2*(5,&# .('0323-%&#

HB%'D,1+(&M8#0%1B'%1+,-%&#/#'(&)53-%&#7$1$#",!;&#+%!*'+9+)$1#/,/#1)-%&#0'<+30%&##

#
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#

G1#0%1&(0)(103,8#(*#.'35('#,&.(0+%#'(&)*+,#'(*(:,1+(#/,#9)(#(*#&3&+(5,#,0+),*#1%#A,#&3-%#(:,*),-%8#

/# (1# )1# B)+)'%# .%-'O# &('# 0%5.,',-%# 0%1# %+',&# '(@*,&F# G*# &(@)1-%# ,&.(0+%# 0%1&+3+)/P# "$#

=$'!1+$"+M$)+-*#%!# "&/#U$""!1!/#!/7!)+9+)$%&/.#5# ),5&/#71&7-/+'&/#$7,*'$:$*#$#6,!# "&/#,/,$1+&/#

7,%+!/!*#+%!*'+9+)$1#$";V*#&:W!'+8&#%!#=$*!W&.#1!;"$#%!#%!)+/+-*.#1!;"$#%!#)&*'1&".#!/'1$'!;+$#%!#

=$*!W&#5#!X7"&'$)+-*#!# Y*%+)!/#%!#%!/!=7!<&#6,!#7!1=+'+!1$*#$5,%$1# '$*'&#$"#=!W&1$=+!*'&#
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   Industrial     Artesanal     

Años Anchoveta 
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Industrial Anchoveta 
Sardina 
común 
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Artesanal Total 

1990 103407 185160 288567 48231 92450 140681 429248 

1991 206336 465060 671396 61681 91249 152930 824326 

1992 207480 332594 540074 54777 115394 170171 710245 

1993 134090 87573 221663 71846 156020 227866 449529 

1994 269471 117375 386846 204752 223598 428350 815196 

1995 118630 39667 158297 137813 86802 224615 382912 

1996 220216 142455 362671 140612 302329 442941 805612 

1997 175075 241108 416183 117028 199114 316142 732325 

1998 180992 225992 406984 93714 74172 167886 574870 

1999 837904 503675 1341579 224592 257470 482062 1823641 

2000 325951 394351 720302 109507 261726 371233 1091535 

2001 20952 29977 50929 125379 248226 373605 424534 

2002 52695 28426 81121 182919 262980 445899 527020 

2003 80538 35243 115781 200863 221690 422553 538334 

2004 127987 65359 193346 198799 228380 427179 620525 

2005 150764 45613 196377 240973 168667 409640 606017 

2006 155126 69390 224516 197604 291637 489241 713757 

2007 159856 82746 242602 352841 128437 481278 723880 
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R+;,1$#_I2#G&9)(5,#0%10(.+),*#-(*#030*%#-(#:3-,#-(#&,'-31,#0%5W1#(1#&)#.'35('#,6%#-(#:3-,#(1#(*#
&3&+(5,#-(#&)'@(103,#(&+,03%1,*#-(#*,#D%1,#0(1+'%R&)'F#;(#-(&+,0,#(*#31303%#H&(.R%0+M#/#+4'531%#

H5,'R,2'M#-(*#.('3%-%#(&+3:,*8#0,',0+('3D,-%#.%'#)1#310'(5(1+%#.'%@'(&3:%#(1#*,#31+(1&3-,-#-(#*,#
&)'@(103,#0%&+(',#A,03,#(1('%RB(2'('%#/#)1,#-(0*31,03P1#A,03,#*%&#5(&(&#-(#5,'D%R,2'3*8#-%1-(#

0%53(1D,#*,#4.%0,#-(#0%1:('@(103,#0%&+(',#.%'#*,#.'(-%531,103,#-(#:3(1+%&#1%'+(#HX)23**%&8#!___MF#
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#

R#X'(0353(1+%8#5,-)'(D#/#5%'+,*3-,-#1,+)',*#

G*#0'(0353(1+%#-(#&,'-31,#0%5W1#B)(#(&+)-3,-%#.%'#]@),/%#/#;%+%#H!_[TM8#9)3(1(&#,1,*3D,1#

*%&#,13**%&#-(#0'(0353(1+%#(1#*%&#%+%*3+%&#?;9>OO;@F#]#&)#:(D8#;35.&%1#/#a)D(+,#H!_J[M#(&+)-3,'%1#(*#

0'(0353(1+%# -(# ,10A%:(+,F# X)23**%&# /# ]',10323,# H!__UM# 0%5)130,1# .%'# .'35(',# :(D# 0,523%&#

(&+,03%1,*(&#-(#*,#+,&,&#-(#0'(0353(1+%#.,',#,52,&#(&.(03(&8#(1#(*#O'(,#-(#S,*0,A),1%8#5(-3,1+(#

,1O*3&3&# -(# .'%@'(&3P1#5%-,*F# $%# ,)+%'(&# )+3*3D,1# *,# (0),03P1# -(# 0'(0353(1+%# -(# :%1# a('+,*,1BB/#

5%-3B30,-,#.%'#;%5('&#H!_TTM#.,',#310%'.%','#(*#0%5.%1(1+(#-(#0,523%#(&+,03%1,*#(1#*,#+,&,#-(#

0'(0353(1+%N#

#

-%1-(# # (&# *,# *%1@3+)-# -(*# 31-3:3-)%# ,# (-,-# # H5(&(&M8# # (&# *,# *%1@3+)-# ,&31+P+30,8# # (&# (*#

0%(B303(1+(#-(#0'(0353(1+%8# #(&#*,#(-,-#+(P'30,#,#*,#0),*#(*#31-3:3-)%#.'(&(1+,#*%1@3+)-#0('%8# #

(&#)1#.,'O5(+'%#,-35(1&3%1,*#9)(#(Q.'(&,# *,#,5.*3+)-#-(# *,#%&03*,03P1#-(#0'(0353(1+%#/# (&#(*#

+3(5.%8#0%1#'(&.(0+%#,# ÑK8#-(*#0%53(1D%#-(#)1,#%&03*,03P1#(&+,03%1,*#0%1#)1#.('3%-%#-(#)1#,6%F#

$%&#.,'O5(+'%&#,7)&+,-%&#.,',#,52,&#(&.(03(&#-(#0*).(3-%&#.,',#(*#O'(,#-(#S,*0,A),1%# B)('%1N#

Ñ!_F[#058# ÑKFJ_#,6%R!8# ÑKFk#.,',#&,'-31,#0%5W1>#/# Ñ"KFk#058# ÑKF[k#,6%R!8# ÑKFYT#

.,',# ,10A%:(+,F# =%'# W*+35%8# X)23**%&# (+# ,*F# H"KK!M# ,1,*3D,1# (*# 0'(0353(1+%# -(# :,'3,&# 0%A%'+(&# /#

.'%.%1(1#9)(#(Q3&+(#)1,#'(@)*,'3-,-#(1#(*#0'(0353(1+%#(&+,03%1,*#-(#,52,&#(&.(03(&8#/#9)(#(&+,#

'(@)*,'3-,-#&('<,#0%1&(0)(103,#-(# *,#(&+',+(@3,# '(.'%-)0+3:,#0%5%#)1,#'(&.)(&+,#(:%*)+3:,#-(# *,#

'(.'%-)003P1# ,# *,# 5,13B(&+,03P1# -(# *%&# (:(1+%&# -(# &)'@(103,# (&+,03%1,*# 9)(# %0)''(1# (1# XA3*(#

0(1+',*F# $%&# ,7)&+(&# -(# 0'(0353(1+%# (&+,03%1,*# .,',# ,52,&# (&.(03(&# (&+O1# (1# *,# R+;,1$# _?8# /# *%&#

.,'O5(+'%&#-(#0'(0353(1+%#(1#*,#U$:"$#?`F#

#
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#

R+;,1$#_?F#X)':,&#-(#0'(0353(1+%#-(#7):(13*(&#/#,-)*+%&#-(#&,'-31,#/#,10A%:(+,#H5%-3B30,-,#-(#
N,:+""&/#!'#$"2#I``CMF#

#

U$:"$#?`F#=,'O5(+'%&#-(#0'(0353(1+%#(1#*%1@3+)-#-(#,10A%:(+,#/#&,'-31,#0%5W18#&(@W1#(*#5%-(*%#
-(#0'(0353(1+%#-(#:%1#a('+,*,1BB/#0%1#%&03*,03P1#(&+,03%1,*#(1#*,#+,&,#-(#0'(0353(1+%#HN,:+""&/#!'#$"2#

I``CMF#G''%'#(&+O1-,'#(1+'(#.,'41+(&3&F#

L! K t0 

Especie (LT, cm) (año-1) (año) C WP 

Sardina 18.1 0.745 -0.333 0.998 0.363 

 (0.60) (0.07) (0.09) (0.209) (0.031) 

Anchoveta 20.1 0.514 -0.042 0.997 0.312 

 (0.60) (0.05) (0.19) (0.203) (0.035) 

#

$,#+,**,#5(-3,#-(#5,-)'(D#&(Q),*#&(#(&+35,#0%1&3-(',1-%#(*#0'3+('3%#-(#kKL#-(#(7(5.*,'(&#

5,-)'%&8#/,#9)(#&(#,0(.+,#9)(#*,#5,-)'(D#.'%@'(&,#0%1#*,#+,**,#%#*,#(-,-#-(#,0)('-%#,#)1#5%-(*%#

*%@<&+30%#-%1-(# # (&# *,#.'%.%'03P1#-(# 31-3:3-)%&#5,-)'%&8# # (&# *,# +,**,# H%#(-,-M8# /#!K# /#!!# &%1#
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#

.,'O5(+'%&# -(# .%&303P1# /# .(1-3(1+(8# '(&.(0+3:,5(1+(F# $,# +,**,# 5(-3,# -(# 5,-)'(D# A,# &3-%#

(&+35,-,#.%'#:,'3%&#,)+%'(&#.,',#&,'-31,#0%5W1#/#,10A%:(+,8#/#*%&#.,'O5(+'%&#&(#'(&)5(1#(1#*,#

U$:"$#?CF#;(#%2&(':,#9)(#*,#+,**,#5(-3,#-(#5,-)'(D#(&#&353*,'#/#B*)0+W,#(1+'(#!K#/#!!8"#05#.,',#*,#

&,'-31,#0%5W1#/#(1+'(#!!8k#/#!"#05#.,',#*,#,10A%:(+,F#

G1# '(*,03P1# 0%1# *,# +,&,# -(# 5%'+,*3-,-# 1,+)',*# HeM8# X)23**%&# @O% ;="# H!__T2M# )+3*3D,1# *%&#

54+%-%&#-(#(5.<'30%&#-(#=,)*/#H!_TKM8#l30C+A('#/#GB,1%:#H!_[JM8#]*:('&%1#/#X,'1(/#H!_[kM8#S,/*%'#

H!_JKM8# /# n%(131@# H!_TUMF# ]&353&5%8# *%&# ,)+%'(&# )+3*3D,1# (*# 54+%-%# e%1+(# X,'*%# .,',# 0,*0)*,'#

:,'3,1D,# /# *<53+(&# -(# 0%1B3,1D,# .,',# *%&# (&+35,-%&# -(# e8# 0%1&3-(',1-%# 310('+3-)52'(# (1# *%&#

.,'O5(+'%&#-(#(1+',-,# 0%5%#(1# *,#.'(-3003P1F#V(#(&+,# B%'5,8#(&+35,1#)1#:,*%'#-(# 0%5.'%53&%#

.,',# *,# +,&,# -(# 5%'+,*3-,-# 1,+)',*# -(# 0,-,# '(0)'&%8# 0%1# 0'3+('3%&# -(# .'(03&3P18# ,# +',:4&# -(# )1#

.'%5(-3%#.%1-(',1-%#.%'#(*#31:('&%#-(#*,#:,'3,1D,8#*%#9)(#0%1-)7%#,#(&+35,03%1(&#-(#e#Ñ#!8K#,6%R

!#|K8[!>#!8"T}#.,',#*,#&,'-31,#0%5W1#/#e#Ñ#K8[#,6%R!#|K8YT>#K8__}#.,',#*,#,10A%:(+,#HU$:"$#?IMF#

#

U$:"$#?C2#=,'O5(+'%&#.,',#*,#%73:,#-(#5,-)'(D#-(#7=-9%/0#/)@##/#E=-"#/8%/18#'(.%'+,-%&#.%'#:,'3%&#

,)+%'(&F#h%5(10*,+)',N#hl#Ñ#h%#l(.%'+,-%> Ñ#S,**,#,#*,#0),*#(*#kKL#-(#*%&#31-3:3-)%&#(&+O1#

5,-)'%F#

Especie    (cm) Método Fuente 

*F-G2#:!*'+*)a+-      

Talcahuano NR NR 11 EMS Macroscópicos Arrizaga (1981) 
 NR NR 10 Histología Mujica y Rojas (1984) 
 NR NR 11 IGS Cubillos y Arancibia (1993) 
 11.6 -1.05 11 EMS macroscópicos Arancibia et al. (1994) 
 20.32 -2.05 10 EMS macroscópicos Cubillos et al. (1999) 
 18,442 -1,644 11,2 Histología Cubillos et al. (2009) 
9F-L2#1+*;!*/-      

Talcahuano NR NR 11  Cubillos y Arancibia (1993) 
 23.20 -2.02 11.5 EMS macroscópicos Cubillos et al. (1999) 
 16,427 -1,370 12,0 Histología Cubillos et al. (2009) 
#

#

#

#

#

#
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#

U$:"$#?IF#='3103.,*(&#(&+,-<&+30%&#-(#*%&#UKKK#:,*%'(&#-(#5%'+,*3-,-#1,+)',*#%2+(13-%&#-(#0,-,#
5%-(*%#(5.<'30%#-(#(&+35,03P1#.,',#,10A%:(+,#/#&,'-31,#0%5W1#.%'#N,:+""&/#!'#$"2#AC^^]:FF#

 95% de 
confianza 

90% de    
confianza 

Método M "(M) CV(%) M50% Linf Lsup Linf Lsup 

a) E. ringens         

Pauly (1980) 0,68 0,21 30,0 0,66 0,37 1,17 0,40 1,07 

Rickther y Efanov (1976) 0,93 0,19 19,9 0,91 0,61 1,34 0,66 1,26 

Alverson y Carney (1975) 0,80 0,20 24,7 0,79 0,46 1,24 0,50 1,15 

Taylor (1960) 0,56 0,11 20,3 0,53 0,41 0,83 0,42 0,79 

Hoening (1983) 0,73 0,18 24,7 0,72 0,44 1,17 0,48 1,05 

b) S. bentincki         

Pauly (1980) 0,91 0,26 28,5 0,88 0,48 1,52 0,54 1,39 

Rickther y Efanov (1976) 1,73 0,23 13,2 1,72 1,30 2,20 1,36 2,12 

Alverson y Carney (1975) 0,76 0,12 15,2 0,75 0,55 1,00 0,59 0,95 

Taylor (1960) 0,90 0,20 22,6 0,86 0,63 1,29 0,66 1,38 

Hoening (1983) 1,17 0,25 21,4 1,14 0,75 1,72 0,80 1,60 

#

#

*+%&0&4*G,%3*%G'204')*'%
#

;(# -(&0'32(# ,9)<# (*# &3&+(5,# ,0+),*# -(# *(:,1+,53(1+%# -(# 31B%'5,03P1# '(9)('3-,# .,',# *,#

(:,*),03P1# -(# &+%0C# 9)(# &(# '(,*3D,# .,',# (*# ,&(&%',53(1+%# /# 9)(# B%'5,# .,'+(# -(*# &3&+(5,# -(#

5,1(7%F#

#

$F#b*9&1=$)+-*#71&8!*+!*'!#%!#"$#7!/6,!1Y$#
#

3F J!/!=:$16,!N# X%''(&.%1-(# ,*# .(&%# -(&0,'@,-%# -(# )1# '(0)'&%# /# &)# .'%.P&3+%# (&#

0),1+3B30,'# *%&# :%*W5(1(&8# +%+,*(&# /# .%'# (&.(03(8# 9)(# (B(0+3:,5(1+(# &(# '(032(1# (1# *,#
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#

-(&0,'@,# %# -(&(52,'0,1F# G*# -(&(52,'9)(# (&# '(0%.3*,-%# .%'# (*# ;(':303%# h,03%1,*# -(#

=(&0,8# &%2'(# )1,# 2,&(#5(1&),*8# .%'# +3.%# -(# B*%+,8# .)('+%# -(# -(&(52,'9)(# /# (&.(03(#

%27(+3:%F#

X,2(# &(6,*,'# 9)(# (1# *,# .(&9)('<,# .(*O@30,# (*# 0%10(.+%# -(# 0,.+)',# (&# 3@),*# ,*# -(#

-(&(52,'9)(F#=,',#(B(0+%#-(# *,#(:,*),03P1#&(#)+3*3D,# *,#+%+,*3-,-#-(*#-(&(52,'9)(#.%'#

(&.(03(#9)(#%0)''(#(1# *,#)13-,-#-(#.(&9)('<,8#0%5(1D,1-%# *,#&('3(#-(&-(#(*#,6%#!__K#

HU$:"$#I^MF##

33F N&=7&/+)+-*# 7&1# !%$%N# $,# (&+35,03P1# -(# *,# (&+')0+)',# -(# (-,-# -(*# -(&(52,'9)(# /u%#

0,.+)',#0%''(&.%1-(#,#)1#-3&(6%#-(#5)(&+'(%#'(*,03%1,*#(1#(*#0),*#&(#)1(1#*,#(&+35,03P1#

-(#*,#0*,:(#+,**,R(-,-#/#*,#(&+')0+)',#-(#+,**,&#-(#*,&#0,.+)',&#%#-(&(52,'9)(&F#]#.(&,'#

-(#9)(#&(#-3&.%1(#-(#)1,#0%5.%&303P1#.%'#D%1,#/#+'35(&+'(8#.,',#(B(0+%#-(#*,#(:,*),03P1#

&(#0%1&3-(',# *,#(&+35,03P1#@*%2,*#.,',# *,#)13-,-#-(#.(&9)('<,8#(&+,1-%#-3&.%132*(#)1,#

&('3(# 0%1&+')3-,# -(&-(# (*# ,6%# !__KF# $,&# 0*,:(&# +,**,R(-,-8# &(# (&+35,1# 0%1&3-(',1-%#)1#

-3&(6%# -(#5)(&+'(%# -(# %+%*3+%&# (&+',+3B30,-%# .%'# 0*,&(# -(# +,**,&F# $,&# 0*,:(&# +,**,# (-,-# &(#

0%1&+')/(1#.%'#+'35(&+'(#/#.,',#0,-,#D%1,F#

$%&# -,+%&# -(# 0,.+)',# ,# *,# (-,-# -3&.%132*(&# .,',# *,# (:,*),03P1# -(# 0,-,# &+%0C# &(#

'(&)5(1#(1# *,#R+;,1$#_D#/#_E#.,',#,10A%:(+,#/#&,'-31,#0%5W18#'(&.(0+3:,5(1+(F#G1#(*#

0,&%#-(#*,#,10A%:(+,8#(*#@').%#-(#!#/#"#,6%&#-(#(-,-#-%531,1#(1#*,&#0,.+)',&#,1),*(&8#

53(1+',&#9)(#(1#*,#&,'-31,#0%5W1#2O&30,5(1+(#*,#0,.+)',#(&#&)&+(1+,-,#.%'#(*#@').%#-(#

(-,-#KF#G*#2,7%#,.%'+(#-(*#@').%#-(#(-,-#K#H'(0*)+,&M#(1#*,&#0,.+)',&#-(#,10A%:(+,#(&+O#

'(*,03%1,-%#0%1#*,#B(0A,#-(#0)5.*(,6%&#-(B313-,#,*#!r#-(#(1('%#.,',#-(B313'#*%&#@').%&#

-(#(-,-8#53(1+',&#9)(#(1#(*#0,&%#-(#*,#&,'-31,#0%5W1#(*#,*+%#,.%'+(#-(*#@').%#-(#(-,-#

0('%#&(#-(2(#,#9)(#&(#0%1&3-(',#(*#!r#-(#7)*3%F#

G1#*,#,10A%:(+,8#(*#W130%#,6%#(1#9)(#(*#@').%#-(#(-,-#K#-%531,#%0)''(#(1#!__K8#

53(1+',&# 9)(# *%&# @').%&# -(# U# /# Y# ,6%&# -(# (-,-# :3'+),*5(1+(# -(&,.,'(0(1# -(# *,#

.(&9)('<,#,#0%1+,'#-(*#"KK!#HR+;,1$#_EMF#

$,# (&+')0+)',# -(# +,**,&# -(*# -(&(52,'9)(# /u%# 0,.+)',# 0%''(&.%1-(# ,*# 1W5('%# -(#

(7(5.*,'(&8#.%'#',1@%#-(#+,**,8#0,.+)',-%&#.%'#*,#B*%+,F#G1#+4'531%&#@(1(',*(&#(*#-3&(6%#

-(# 5)(&+'(%# ,&%03,-%# ,# *,# (&+')0+)',# -(# +,**,&# -(*# -(&(52,'9)(8# 0%''(&.%1-(# ,# )1#

-3&(6%# (1# -%&# (+,.,&8# -%1-(# *,# .'35(',# &%1# *%&# :3,7(&# /# *,# &(@)1-,# *%&# (7(5.*,'(&F#
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#

S,523418#/#0%1#5(1%&#B'(0)(103,8#&(#**(:,#,#0,2%#)1#5)(&+'(%#(1#+'(&#(+,.,&>#(&#-(03'8#

)1#5)(&+'(%#-(1+'%#-(#)1#:3,7(8#*,10(#/#(7(5.*,'(&F#G*#31-30,-%'#&(#%2+3(1(#.%'#(&+',+%&#

-(#D%1,#/#5(&# 31303,*5(1+(8#,#+',:4&#-(# *,#.%1-(',03P1#-(# *,#(&+')0+)',#-(#+,**,#0%1# *,#

0,.+)',#-3,'3,#%#+(5.%',*#(:,*),-,#-(#*,&#(52,'0,03%1(&F#

#

#

R+;,1$#_DF#X%5.%&303P1#.%'#+,**,&#/#(-,-#-(#*,&#0,.+)',&#-(#,10A%:(+,#H"KKKR"KKTMF#



Universidad de Concepción 

![[#

#

#

#

R+;,1$#_EF#X%5.%&303P1#.%'#+,**,&#/#(-,-#-(#*,&#0,.+)',&#-(#&,'-31,#0%5W1#H"KKKR"KKTMF#

#

333F N$7',1$# 7&1# ,*+%$%# %!# !/9,!1M&N# ]# +',:4&# -(# (&+(# 31-30,-%'# &(# .'(+(1-(# (Q.*30,'#

0,523%&#9)(#%0)''(1#(1#*,#,2)1-,103,#%#-3&.%1323*3-,-#-(#,52,&#(&.(03(&#(1#*,#D%1,#-(#

(&+)-3%F#h%'5,*5(1+(8#&(#(&+35,#)1#<1-30(#.,',#0,-,#(&.(03(#/#B*%+,8#.('%#W130,5(1+(#
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#

&(#310%'.%',#(1#*,#(:,*),03P1#(*#<1-30(#-(#*,#B*%+,#31-)&+'3,*#-(23-%#,#9)(#&(#0)(1+,#0%1#

31B%'5,03P1#-(&-(#!__KF#G*#,1O*3&3&#-(# *,&# +,&,&#-(#0,.+)',#&(# **(:,#,#0,2%#,# +',:4&#-(#

e%-(*%&#$31(,*(&#Z(1(',*3D,-%&# HZ$eM8#(1#(*#0),*#&(#0%1&3-(',1# *%&# B,0+%'(&#,6%8#5(&8#

D%1,# -(# .(&0,# /# 0,+(@%'<,# -(# 0,.,03-,-# 2%-(@,F# =,',# (*# 0,&%# -(# *,# B*%+,# 31-)&+'3,*# &(#

-3&.%1(#-(#31B%'5,03P1#-(&-(#(*#,6%#!__K8#/#.,',#(*#0,&%#-(#*,#B*%+,#,'+(&,1,*#-(&-(#(*#

,6%#!__[F#

#

:F#b*9&1=$)+-*#71&8!*+!*'!#%!#)1,)!1&/#%!#!8$",$)+-*#
#

3F N1,)!1&#%!#8!1$*&N#G1#(1('%#-(#0,-,#,6%#&(#'(,*3D,# *,#(:,*),03P1#,0W&+30,#-(#23%5,&,#

-(#&,'-31,#0%5W1#/#,10A%:(+,#(1#*,#D%1,#0(1+'%R&)'8#,#(Q0(.03P1#-(#!___#9)(#&(#'(,*3DP#

(1#-303(52'(#/# &(#,&)5(#'(.'(&(1+,# *,#23%5,&,#,#0%53(1D%&#-(#"KKK# HU$:"$#??#5#?DMF#

G&+%&#0')0('%&#(&+O1#%'3(1+,-%&#,#(:,*),'# *,#5,@13+)-#-(*#'(0*)+,53(1+%#,1),*8#/#(1# *,#

0%'+,# A3&+%'3,# -(# (&+,&# (:,*),03%1(&# -3'(0+,&# &(# A,# %2&(':,-%# )1,# @',1# :,'3,23*3-,-#

31+(',1),*# ,&%03,-,# ,# *,# B%'+,*(D,# -(*# .)*&%# -(# '(0*)+,53(1+%# -(# ,52%&# '(0)'&%&F# $,#

(:,*),03P1# A3-'%,0W&+30,# 0%1+(5.*,# )1# O'(,# -(# (&+)-3%# *%0,*3D,-,# (1+'(# UU{kKz# /#

YK{KKz;8# (1# *,# 0),*# &(# '(,*3D,1# +',1&(0+,&# -3)'1,&# /# '(.*30,&# 1%0+)'1,&8# /# ,-(5O&# &(#

'(,*3D,1#*,10(&#-(#.(&0,#-(#5(-3,#,@),#/#-(#0('0%F#=,',*(*,5(1+(8#&(#(:,*W,#+,52341#(*#

&(&@%#-(#%'3**,#/#&(#'(,*3D,1#*,10(&#-(#.(&0,#,#2%'-%#-(#$ue#,'+(&,1,*(&F#$,#(&+35,03P1#

-(# *,#,2)1-,103,#.%'#(&+')0+)',#-(# +,**,8# &(# '(,*3D,#(1# B)103P1#-(# &)2D%1,&8# *,&# 0),*(&#

&%1# ,@').,-,# -(# ,0)('-%# ,# *,# &353*3+)-# (1# *,&# (&+')0+)',&# -(# +,**,&# %2&(':,-,&# /# .,',#

0,-,#(&.(03(F#=,',# 0,-,# &)2D%1,8# &(#,@').,1# *%&# *,10(&#-(#.(&0,#-(+('531O1-%&(#)1,#

(&+')0+)',#-(#+,**,&#0%5W1#.%'##'(0)'&%F#;(#%2+3(1(#(*#,.%'+(#(1#+,**,#/#0%''(&.%1-3(1+(#

.(&%8#-('3:O1-%&(#(*#S;#/#0%(B303(1+(#-(#31+(@',03P1F#

$,#(&+35,03P1#-(# *,#,2)1-,103,#/#23%5,&,#-(#,10A%:(+,#/#&,'-31,#0%5W1#.%'#&)2D%1,#

9)(-,# -(+('531,-,# .%'# (*# O'(,# .'%&.(0+,-,# (1# 0,-,# &)2D%1,8# (*# 0%(B303(1+(# -(#

(0%31+(@',03P1#,#*,#+,**,#/#(&+35,-%'#-(#',DP1#,#*,#+,**,&F#G&+(#W*+35%#&(#(&+35,#.%'#+'(&#

54+%-%&N#n,1&(1#v#s%*+('8#a%%+&+',.8#/#d,'3,2*(&#l(@3%1,*3D,-,&F#=,',# +',1&B%'5,'# *,#

,2)1-,103,#(1#23%5,&,#&(#)+3*3D,1# *%&#.(&%&#5(-3%&#,# *,# +,**,#%2+(13-%&#-(# *,# '(*,03P1##

*%1@3+)-R.(&%F#
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U$:"$# ??F# a3%5,&,# H+%1(*,-,&M# (1#(*# &+%0C#-(# &,'-31,# 0%5W1#/# ,10A%:(+,8# *,# 9)(#A,# &3-%#(:,*),-,#(1# *%&#

0')0('%&#,0W&+30%&#-(#'(0*)+,53(1+%F#h%'+(8#&(#'(B3('(#,#*,#D%1,#0%5.'(1-3-,#(1+'(#*,#d#/#dccc#l(@3P18#/#;)'#,#
*,#D%1,#0%5.'(1-3-,#(1+'(#(*#&)'#-(#*,#c&*,#e%0A,#/#=)1+,#Z,*(',#HUT{"Tz;RYK{;MF#

 Sardina común Anchoveta 

Año Norte Sur Total Norte Sur Total 

2000 252601  252601 169366 234650 404016 

2001 601383  601383 133231 317587 450818 

2002 441063 425768 866831 165334 1337973 1503307 

2003 103602 380003 483605 138929 104627 243556 

2004 253227 141092 394319 180441 1064114 1244555 

2005 147662 251672 399334 332042 577217 909259 

2006 1337523 840875 2178397 376924 408916 785840 

2007 51577 2064005 2115582 124180 909010 1033191 

2008 1950979 2688135 4639114 146588 829550 976138 

Promedio 571068 970221 1325685 196337 642627 838964 

CV (%) 113,8 103,2 108,8 46,9 64,8 49,2 

#

#

U$:"$#?DF#]2)1-,103,# H53**%1(&#-(#(7(5.*,'(&M#(1#(*# &+%0C#-(# &,'-31,# 0%5W1#/#,10A%:(+,8# *,#9)(#A,# &3-%#

(:,*),-,#(1#*%&#0')0('%&#,0W&+30%&#-(#'(0*)+,53(1+%F#h%'+(8#&(#'(B3('(#,#*,#D%1,#0%5.'(1-3-,#(1+'(#*,#d#/#dccc#
l(@3P18#/#;)'#,#*,#D%1,#0%5.'(1-3-,#(1+'(#(*#&)'#-(#*,#c&*,#e%0A,#/#=)1+,#Z,*(',#HUT{"Tz;RYK{;MF#

 Sardina común Anchoveta 

Años Norte Sur Total Norte Sur Total 

2000 193707  193707 51395 10414 61809 

2001 186398  186398 69615 20594 90209 

2002 118378 39649 158027 37666 57732 95398 

2003 18900 23819 42719 37655 7278 44933 

2004 64867 5680 70547 36270 52841 89111 

2005 25492 9705 35197 60842 24572 85414 

2006 479376 36606 515982 81496 18909 100405 

2007 14175 109276 123451 24086 61019 85105 

2008 444150 101599 545749 25967 33477 59444 

Promedio 171716 46619 207975 47221 31871 79092 

CV (%) 103,6 90,4 92,4 42,1 64,4 24,0 

#
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]# .,'+3'# -(# *,# ,2)1-,103,# (1# 1W5('%# (&+35,-,# .,',# 0,-,# +,**,# (1# *,# (:,*),03P1#

A3-'%,0W&+30,8#&(#.'%0(-('O#,#(Q.,1-3'#-30A,#,2)1-,103,#.%'#@').%&#-(#(-,-8#A,03(1-%#

)&%#-(#*,#0*,:(#+,**,#(-,-#*,#0),*#%2(-(0(#,#*,#+%+,*3-,-#-(*#O'(,#-(#(&+)-3%F#$,#&)5,#-(#*,#

,2)1-,103,# .%'# &)2D%1,# .%'# 31+(':,*%# -(# +,**,8# .('53+(# 0%1&+')3'# *,# (&+35,03P1# +%+,*# -(#

,2)1-,103,#.,',# *,#D%1,#-(#(&+)-3%F#$,#0%2('+)',#+(5.%',*#-(#(&+,#&('3(#0%53(1D,#(*#,6%#

"KKK#/#&(#(Q+3(1-(#A,&+,#(*#"KK_F#

33F N"$8!# '$""$@!%$%N# $,# (&+35,03P1# -(# (&+,# 0*,:(# %2(-(0(# ,# )1# -3&(6%# -(# 5)(&+'(%#

(&+',+3B30,-%#.%'#0*,&(#-(#+,**,&8#-(1+'%#-(#0,-,#)1,#-(#*,&#0),*(&#(&#(&+35,-,#)1,#(&+')0+)',#

-(#(-,-#.%'#+,**,F#$,&#0*,:(&#+,**,#-(#*%&#0')0('%&#0%''(&.%1-(#,#)1,#&%*,#0*,:(#.,',#+%-,#(*#

O'(,#.'%&.(0+,-,F#

$,#,2)1-,103,#(1#1W5('%#.%'#@').%#-(#(-,-#&(#0%1&+')/(#(1+%10(&#,#.,'+3'#-(#*,#0*,:(#

+,**,R(-,-# ,1+('3%'# /# *,# ,2)1-,103,# (&+35,-,# .%'# 31+(':,*%# -(# +,**,F# ;(# %2+3(1(1#

(1+%10(&# 5,+'30(&# 0%5.*(+,&# *,&# 9)(# .'(&(1+,1# (Q.*<03+,5(1+(# +%-,# *,# (&+')0+)',#

31+('1,# -(# *,# ,2)1-,103,# (1# 1W5('%# -(# 31-3:3-)%&# .%'# 0*,&(# -(# *%1@3+)-# /# .,',# 0,-,#

@').%#-(#(-,-F#

333F N1,)!1&/#%!#&'&<&N#$,#(&+35,03P1#-(#,2)1-,103,#/#23%5,&,#.%'#@').%#-(#+,**,#(&#&353*,'#

,*#.'%0(-353(1+%#-(*#0')0('%#-(#:(',1%F#G1#5,/%#-(#"KKU8#5,'D%R,2'3*#/#5,/%R7)13%#-(#

"KKk8#/#,2'3*R5,/%#-(#"KKJ8#&(#A,1#'(,*3D,-%#(:,*),03%1(&#,0W&+30,&#-(#,52%&#'(0)'&%&#,#

+',:4&#-(#0')0('%&#-(1%531,-%&#=G$]XG;#.%'#cI`=F#G&+,&#(:,*),03%1(&#,0W&+30,&#1%#&%1#

5)/#0%1&3&+(1+(&#(1# +4'531%&#-(#O'(,#0)23('+,#/#.('3%-%#-(*#,6%#(1#9)(#&(# '(,*3D,1#/#

.%-'<,1#(&+,'#31B*)(103,-,&#.%'#*,#-3&.%1323*3-,-#-(*#'(0)'&%#5O&#9)(#.%'#0,523%&#'(,*(&#

(1# ,2)1-,103,F# G1# (&+(# 0%1+(Q+%8# (&+,&# (:,*),03%1(&# ,*+('1,+3:,&# -(2(1# &('#

(&+,1-,'3D,-,&# ,-(0),-,5(1+(# ,1+(&# -(# &('# )+3*3D,-,&# (1# )1# 5%-(*%# 31+(@',-%# -(#

(:,*),03P1#-(#&+%0CF#G1#(B(0+%8#*,#4.%0,#-(*#,6%#(1#9)(#&(#'(,*3D,#*,#.'%&.(003P1#-3B3('(#

(1+'(#,6%&8#0%1#-(&B,&(#-(#)1#5(&F#]&353&5%8#*,&#O'(,&#.'%&.(0+,-,&#&%1#-3B('(1+(&#,*#

0')0('%#-(#:(',1%8#/#(*#,'+(#-(#.(&0,#(5.*(,-%#(1#*%&#*,10(&#+,52341#-3B3('(#(1+'(#"KKU#

t# "KKJ8# &3(1-%# (1# (&+(# .('3%-%# &%*%# 0,.+)',# -(# 0('0%F# I31,*5(1+(8# 1%# &(# -3&.%1(# -(#

*(0+)',#-(#(-,-(&#.,',#(*#.('3%-%#"KKU#t#"KKJF#

3:F L8$",$)+-*#%!"#/'&)a#%!/&8$*'!N#G*#&+%0C#-(&%:,1+(#-(#,10A%:(+,#/#&,'-31,#0%5W1#&(#A,#

:(13-%# (:,*),-%# 0%1# (*#54+%-%#-(# *,# .'%-)003P1# -3,'3,# -(# A)(:%&# -(&-(# (*# ,6%# "KK"#
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HX)23**%&# (+# ,*F# "KK[8# "KK_MF# G1# *%&# (&+35,-%&# &(# %2&(':,# 9)(# *,# 5,/%'# 23%5,&,#

-(&%:,1+(#-(#&,'-31,#0%5W1#B)(#(&+35,-,#(1#(*#"KK"#HR+;,1$#__M8#*,#5O&#2,7,#(1#(*#"KKY8#

/#)1# 310'(5(1+%#-(&-(#(*#"KKk#,*#"KK[8#.,',#(&+,23*3D,'&(#(1#13:(*(&#&353*,'(&#(*#"KKTF#

G1# (*# 0,&%# -(# *,# ,10A%:(+,8# &(# %2&(':P# )1# 310'(5(1+%# -(&-(# (*# "KK"# ,*# "KKk8# )1,#

-3&531)03P1# (1# (*# "KK[# /# )1# 310'(5(1+%# (1# (*# "KKT# '(&.(0+%# -(*# ,6%# ,1+('3%'F# G&+,&#

(:,*),03%1(&8#&31#(52,'@%8#1%#&(#A,1#310%'.%',-%#(1#*,#(:,*),03P1#-(#&+%0CF#

#

R+;,1$#__F#;+%0C#-(&%:,1+(#-(#,10A%:(+,#/#&,'-31,#0%5W1#5(-3,1+(#(*#e=Vn8#&(@W1#-%&#54+%-%&#
-(#-,+,03P1#-(#A)(:%&N#0%1:(103%1,*#H.'%0(-353(1+%#-(#$%M#/#,0+),*#H.'%0(-353(1+%#5)*+31%53,*M#

HN,:+""&/#!'#$"2.#I``^MF#

%

*+%*&40G,3')%'%G'3*+'%3*%*-,+.,/012%
#

$%&# &+%0C&# -(# &,'-31,# 0%5W1# /# ,10A%:(+,# 0%5(1D,'%1# ,# &('# (:,*),-%&# %B303,*5(1+(# .%'#

31:(&+3@,-%'(&#-(*#c1&+3+)+%#-(#I%5(1+%#=(&9)('%#HcI`=M#0%1#54+%-%&#(&+')0+)',-%&#.%'#(-,-#(1#

!__J# ,# +',:4&# -(# -%&# .'%/(0+%&# -(# 31:(&+3@,03P1# B31,103,-%&# .%'# (*# I%1-%# -(# c1:(&+3@,03P1#
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=(&9)(',#HIc=M>#,#&,2('N#,M#Ic=#_kR!"#?a,&(&#23%*P@30,&#.,',#.'(:(13'#*,#&%2'((Q.*%+,03P1#-(#&,'-31,#

0%5W1# /# ,10A%:(+,E# Ha,''<,# (+# ,*F8# !__TM8# /# 2M# Ic=# _[R!K# ?G:,*),03P1# 31-3'(0+,# /# ,1O*3&3&# -(# *,#

:,'3,23*3-,-#-(*# 0'(0353(1+%#-(# &,'-31,# 0%5W1#/# ,10A%:(+,#(1# *,# D%1,# 0(1+'%R&)'E# Ha,''<,# (+# ,*F8#

!___MF#

$,# (:,*),03P1# -(# &+%0C# -(# ,52%&# '(0)'&%&# &(# '(,*3D,# .%'# &(.,',-%# /# 0%1&3-(',1-%# 9)(#

(1+'(# *,# d# /# y# l(@3P1# (Q3&+(# )1,# )13-,-# -(# &+%0C# -(# 0,-,# (&.(03(8# -%1-(# *%&# .'%0(&%&# -(#

0'(0353(1+%# /# 5%'+,*3-,-# -%531,1# .%'# &%2'(# *%&# .'%0(&%&# -(#53@',03P1F# h%# %2&+,1+(8# &(# -(2(#

0%1&3-(','#9)(#*,&#.3(D,&#-(#31B%'5,03P1#-3&.%132*(&#&(#-3B('(103,1#.'3103.,*5(1+(#(1#*,#B(0A,#-(#

0)5.*(,6%&#-(#0,-,#(&.(03(#/#9)(#-(+('531,#*,#-31O530,#+(5.%',*#-(#0,-,#&+%0C#HU$:"$#?EMF#

$,# &3+),03P1# -(*# &+%0C# -(# ,10A%:(+,# /# &,'-31,# 0%5W1# &(# ,1,*3D,# ,# +',:4&# -(# )1#5%-(*%#

HR+;,1$#_\M#9)(#0%1&3&+(#-(#*%&#&3@)3(1+(&#(*(5(1+%&N#

#

3F e%-(*%#-(#-31O530,#.%2*,03%1,*#(&+')0+)',-,#.%'#(-,-8#

33F e%-(*%&# -(# *,&# %2&(':,03%1(&# /# .(1,*3D,03%1(&# ,# .'3%'3# 9)(# .('53+(1# '(*,03%1,'# (*#

5%-(*%#-(#-31O530,#0%1#*,&#%2&(':,03%1(&>#

333F c-(1+3B30,03P1# -(# *,# (&+')0+)',# -(*# (''%'# ,# +',:4&# -(# B)103%1(&# -(# *%@R:('%&353*3+)-#

1(@,+3:,&>#/#

3:F ='%0(&%#-(#(&+35,03P1#-(#*%&#.,'O5(+'%&#-(&0%1%03-%&#-(*#5%-(*%#-(#-31O530,#,#+',:4&#

-(#)1#,*@%'3+5%#9)(#531353D,#*,#B)103P1#%27(+3:%#+%+,*8#0%1+',&+,1-%#*,&#%2&(':,03%1(&#

0%1#*,&#(&+35,03%1(&#-(-)03-,&#-(*#5%-(*%#-(#-31O530,F#

#

#

#

#

#

#
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U$:"$#?EF#l(&)5(1#-(#*,#31B%'5,03P1#-3&.%132*(#-(#&,'-31,#0%5W1#/#,10A%:(+,#/#&)#)&%#(1#+4'531%&#-(#*,#

(&+')0+)',#-(#*,#-31O530,#.%'#(-,-#-(#0,-,#(&.(03(#(1#*,#D%1,#0(1+'%R&)'#-(#XA3*(F#

Estructura dinámica poblacional Sardina común Anchoveta 

Base de tiempo 
Temporada 

(1º julio - 30 junio) 
Anual 

 (1º enero - 31 diciembre) 
Asignación de grupos de edad 1º de julio 1º de enero 
Grupo de edad dominante en las 
capturas Grupo de Edad 0 Grupo de Edad 1 
Edad más vieja en las capturas Grupo de Edad 4 Grupo de Edad 4 
Serie de tiempo capturas 1990/91 – 2008/09 1990-2009 
Nº de años 19 20 
Nº de grupos de edad 5 5 
Mortalidad natural (M) 1,2 0,7 
Patrón de explotación asumido Función Logística Función Logística 
Patrón de explotación  Constante entre años Constante entre años 
Evaluación acústica verano RECLAS RECLAS 
 - Periodos Enero 2000 a 2008 Enero 2000 a 2008 
Uso de la evaluación acústica Abundancia total Biomasa total 
Composición por edad acústica Si Si 
Patrón de explotación asumido Función normal Función normal 

 - Proporcional a: 
Abundancia media 1º de 

enero Biomasa total 1º de enero 
Otras evaluaciones acústicas otoño Ex-PELACES Ex-PELACES 

Periodos 
Mayo 2003, Marzo- Mayo 05, 

 Abril  06, Mayo 07 
Mayo 2003, Marzo- Mayo 05, 

 Abril  06, Mayo 07 
Patrón de explotación asumido Pesquería Pesquería 
Proporcional a: Biomasa vulnerable al mes Biomasa vulnerable al mes 
 - Captura por unidad de esfuerzo Industrial No 
 - Periodos 1990/91 a 2003/04  
Patrón de explotación asumido Pesquería  

 - Proporcional a: Biomasa media vulnerable Biomasa media vulnerable 
#

#
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#

R+;,1$#_\2#J+$;1$=$#%!#9",W&#%!"#=&%!"&#%!#!8$",$)+-*#%!#7!"[;+)&/#7!6,!<&/2#

#

$F#J+*[=+)$#%!#"$#$:,*%$*)+$#
#

G*#1W5('%#-(#31-3:3-)%&#(1#(*#&+%0C#:,'<,#(1+'(#,6%&#/#(-,-(&8#&(@W1#*,#&3@)3(1+(#(0),03P1#

-(#&%2'(:3:(103,N#

# # # # # H!M#

G1# (&+,# (0),03P18# 2>\X# (&# (*# 1W5('%# -(# 31-3:3-)%&# (1# (*# &+%0C8# )># (&# (*# '(0*)+,53(1+%#

'(.'(&(1+,-%#.%'#*,#,2)1-,103,#-(*#@').%#-(#(-,-#K#(1#(*#,6%#>>#(*#&)2<1-30(#>#'(.'(&(1+,#,6%&#(1#

(*# 0,&%# -(# *,# ,10A%:(+,# H!__K# ,# "KK_M# /# +(5.%',-,&# -(# .(&0,# (1# (*# 0,&%# -(# *,# &,'-31,# 0%5W1#

H!__Ku_!# ,# "KKTu"KK_M># # X# 31-30,# @').%&# -(# (-,-# HK# ,# Y# (1# ,52,&# (&.(03(&M># d# (&# *,# +,&,# -(#

5%'+,*3-,-#+%+,*#HÑ#K#x#GM8#-%1-(#K#(&#*,#+,&,#-(#5%'+,*3-,-#.%'#.(&0,#/#G#(&#*,#+,&,#-(#5%'+,*3-,-#

1,+)',*F#G&+,#W*+35,#&(#,&)5(#0%1&+,1+(#(1+'(#@').%&#-(#(-,-#/#,6%&#H:('#U$:"$#?EM8#(1#0,523%#*,#

+,&,#-(#5%'+,*3-,-#.%'#.(&0,#:,'<,#(1+'(#(-,-(&#/#,6%&#&(@W1#*,#&3@)3(1+(#(Q.'(&3P1N#

# # # # # # # # # H"M#
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# # # # # HUM#

G1#(&+,#(0),03P18#K>#(&#*,#+,&,#-(#5%'+,*3-,-#.%'#.(&0,#(1#(*#,6%#.,',#*,#,10A%:(+,#/#.,',#

*,# +(5.%',-,# -(# .(&0,# (1# (*# 0,&%# -(# *,# &,'-31,# 0%5W18# (1# +,1+%# ?X# '(.'(&(1+,# (*# .,+'P1# -(#

(Q.*%+,03P1#.%'#(-,-#9)(#(7('0(#*,#.(&9)('<,8#-%1-(#;kK#(&#*,#(-,-#,*#kKL#-(#*,#0)':,#-(*#.,+'P1#

-(#(Q.*%+,03P18#/#;_k#(&#*,#(-,-#,*#_kL#-(#*,#0)':,#-(*#.,+'P1#-(#(Q.*%+,03P1F#

$,# ,2)1-,103,# +%+,*# (&# '(.'(&(1+,-,#.,',# 0,-,# (&.(03(# .%'# *,# &)5,+%'3,# ,# +',:4&# -(# *%&#

@').%&#-(#(-,-8#3F(F#

# # # # # # # # # HYM#

G1#+,1+%#*,#23%5,&,#+%+,*#(&#'(.'(&(1+,-,#.%'N#

# # # # # # # # HkM#

-%1-(#J>\X#(&#(*#.(&%#.'%5(-3%#,#0%53(1D%&#-(*#,6%#>#(1#(*#0,&%#-(#*,#,10A%:(+,#H!r#-(#(1('%M8#/#,#

0%53(1D%&#-(#*,#+(5.%',-,#-(#.(&0,#>#H!r#7)*3%M#(1#(*#0,&%#-(#*,#&,'-31,#0%5W1F#=,',#(*#0,&%#-(#*,#

,10A%:(+,8#*,#23%5,&,#-(&%:,1+(#&(#(&+35,#&(@W1#*,#&3@)3(1+(#(Q.'(&3P1N#

# # # # # # HJM#

-%1-(#!X#(&#*,#%73:,#-(#5,-)'(D#&(Q),*8#/#4?#(&#*,#B',003P1#-(*#,6%#,1+(&#-(#*,#4.%0,#-(#-(&%:(#9)(#

'(,&)5(# %0)''(# (1# ,@%&+%# H4?# Ñ# [u!"# ## K8kTUMF# G1# (*# 0,&%# -(# *,# &,'-31,# 0%5W18# *,# 23%5,&,#

-(&%:,1+(#&(#,&)5(#0%''(&.%1-(#,#*,#23%5,&,#,-)*+,#,#0%53(1D%&#-(#+(5.%',-,#H!r#-(#7)*3%M8#3F(F#

# # # # # # # H[M#

#

#
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:F#K&%!"&#%!#"$/#&:/!18$)+&*!/#
R#X,.+)',&#(1#1W5('%#/#0%5.%&303P1#.%'#(-,-#-(#*,&#0,.+)',&#

S,1+%#.,',#(*#&+%0C#-(#,10A%:(+,#0%5%#-(#&,'-31,#0%5W18#*,#0,.+)',#(1#1W5('%#.%'#(-,-#

(1#*,#(&0,*,#+(5.%',*#(&#(&+35,-,#.%'N#

# # # # # # HTM#

-%1-(#/>\X#(&#*,#0,.+)',#(1#1W5('%#.%'#,6%&#H+(5.%',-,&M#/#(-,-(&8#K>\X#(&#*,#+,&,#-(#5%'+,*3-,-#.%'#

.(&0,8#2>\X#(&# *,#,2)1-,103,#(1#1W5('%#-(*# &+%0C#,#0%53(1D%&#-(#0,-,#.('3%-%8#/#d#(&# *,# +,&,#-(#

5%'+,*3-,-#+%+,*F#$,#0%5.%&303P1#.%'#@').%&#-(#(-,-#-(#*,&#0,.+)',&#&(#(&+35,#5(-3,1+(N#

# # # # # # # # # H_M#

-%1-(#C>\X#(&#*,#.'%.%'03P1#(&+35,-,#(1#(*#,6%#>#H+(5.%',-,M#-(*#@').%#-(#(-,-#XF#

R#c1-30(&#-(#23%5,&,#/#,2)1-,103,#

G1# (*# 0,&%# -(# *,# ,10A%:(+,# &(# 0%1&3-('P# (*# &3@)3(1+(#5%-(*%# .,',# *,&# %2&(':,03%1(&# -(*#

<1-30(#-(#'(0*)+,53(1+%N#

# # # # # # # # H!KM#

-%1-(#(_
>#(&#(*#<1-30(#-(#23%5,&,#,0W&+30,#(&+35,-,#-(&-(#(*#5%-(*%#-(#-31O530,#/#)+3*3D,-%#.,',#

'(.'(&(1+,'#*,&#(:,*),03%1(&#,0W&+30,&#-(#23%5,&,#9)(#&(#A,1#'(,*3D,-%#(1#(1('%#-(#*%&#,6%&#!___#

,#"KK_#.%'#(*#auc#]2,+(#e%*31,>#",#(&#(*#0%(B303(1+(#-(#-(+(003P1#,0W&+30,#-(#,10A%:(+,8#J>\X#(&#(*#

.(&%# .'%5(-3%# -(# *%&# 31-3:3-)%&# ,# 0%53(1D%&# -(*# ,6%# ># .,',# (*# @').%# -(# (-,-# X8# /# 2>\X# (&# *,#

,2)1-,103,#(1#1W5('%#-(*#&+%0C#,#0%53(1D%&#-(*#,6%#>#/#(-,-#XF#

G1#(*#0,&%#-(#*,#&,'-31,#0%5W18#(*#5%-(*%#9)(#.('53+(#@(1(','#)1#<1-30(#-(#'(0*)+,53(1+%#

&(#2,&,#(1#*,#&3@)3(1+(#(Q.'(&3P1N#

#
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!T[#

#

# # # # # H!!M#

-%1-(#2_
>#(&#(*#<1-30(#-(#,2)1-,103,#-(#&,'-31,#0%5W1#(&+35,-%#-(&-(#(*#5%-(*%#-(#-31O530,#/#

)+3*3D,-%#.,',#'(.'(&(1+,'#*,#,2)1-,103,#5(-3,#(1#(1('%8#*,#0),*#&(#(:,*W,#5(-3,1+(#*%&#0')0('%&#

-(#(:,*),03P1#9)(#&(#A,1#'(,*3D,-%#-(&-(#(*#,6%#"KKK#.%'#(*#auc#]2,+(#e%*31,F#G*#.,'O5(+'%#"&#(&#

(*# 0%(B303(1+(# -(# -(+(003P1# ,0W&+30,8# /# NX# (&# )1# B,0+%'# ,&%03,-%# ,# *,# (-,-# .,',# '(.'(&(1+,'# *,##

.'%2,23*3-,-# -(# -(+(003P1u:)*1(',23*3-,-# -(# *%&# @').%&# -(# (-,-# -(# &,'-31,# 0%5W1# -)',1+(# (*#

0')0('%#-(#(:,*),03P18#,&)5341-%&(#(*#&3@)3(1+(#5%-(*%N#

# # # # # # # H!"M#

-%1-(#;# '(.'(&(1+,# *,# (-,-#-(#5OQ35,# &(*(003P1# /#T# *,#-3&.('&3P1#-(# *,# (-,-#(1# +%'1%#-(#;># *,#

0%1&+,1+(#$#.('53+(#,&(@)','#9)(#*%&#:,*%'(&#-(#NX#&3(5.'(#+(1@,1#)1#5OQ35%#3@),*#,#*,#)13-,-#,#

*,# (-,-# ;F# G&+(# B,0+%'# -(# -(+(003P1u:)*1(',23*3-,-# .%'# @').%&# -(# (-,-# &(# )+3*3DP# 2O&30,5(1+(#

.%'9)(#*,#(&+')0+)',#-(#(-,-#%2&(':,-,#-)',1+(#*%&#0')0('%&#-(#(:,*),03P1#,0W&+30,#2O&30,5(1+(#

&(#%2&(':,#(*#@').%#-(#(-,-#K#9)(#'(.'(&(1+,#(*#'(0*)+,53(1+%F#G1#(*#0,&%#-(#*,#,10A%:(+,8#&P*%#&(#

)&%# )1# B,0+%'# -(# 0%''(003P1# (-,-R(&.(0<B30%# .,',# '(.'(&(1+,'# *,# (&+')0+)',# -(# (-,-# %2&(':,-,#

-)',1+(# *%&# 0')0('%&# -(# (:,*),03P18# .('%# 1%# .,',# *,# 23%5,&,# .%'9)(# (1# (&+,# (&.(03(# &(# A,#

%2&(':,-%#9)(#&%1#*%&#@').%&#-(#(-,-#!#/#"8#*%&#9)(#-%531,1#(1#*,#(:,*),03P1#,0W&+30,F#

#

R#X%5.%&303P1#.%'#(-,-#-(*#&+%0C#-)',1+(#*%&#0')0('%&#-(#(:,*),03P1#,0W&+30,#

# G*#5%-(*%# 9)(# '(*,03%1,# *,&# %2&(':,03%1(&# -(# 0%5.%&303P1# .%'# (-,-# -(*# &+%0C# /# 9)(# A,#

&3-%# %2&(':,-,# -)',1+(# *%&# 0')0('%&# -(# (:,*),03P1# ,0W&+30,# 0%1# (*# 5%-(*%# -(# -31O530,# (&#

'(.'(&(1+,-%#.%'N#

# # # # # # # # H!UM##
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!TT#

#

-%1-(#,C_>\X#(&#*,#.'%.%'03P1#-(*#@').%#-(#(-,-#X#(1#(*#,6%#>#-(#,10A%:(+,F#G1#(*#0,&%#-(#*,#&,'-31,#

0%5W18#(&+(#31-30,-%'#(&+O#'(.'(&(1+,-%#.%'#*,#&3@)3(1+(#(Q.'(&3P1N#

# # # # # # # # H!YM#

$,#-3B('(103,#(1+'(#*,&#-%&#(0),03%1(&#',-30,#(1#9)(#53(1+',&#(1#*,#,10A%:(+,#&(#)+3*3D,#*,#

,2)1-,103,#,# 0%53(1D%&#-(#,6%# H(1('%M#(1# *,# &,'-31,# 0%5W1# &(#)+3*3D,# *,# ,2)1-,103,#5(-3,#-(*#

&+%0C#(1#(1('%F#;(#-(2(#'(0%'-,'#9)(#(1#(*#5%-(*%#-(#-31O530,8#*,#,2)1-,103,#-(#&,'-31,#0%5W1#

(&+O#'(B('3-,#,#0%53(1D%&#-(#0,-,#+(5.%',-,#-(#.(&0,#H!r#-(#7)*3%M8#53(1+',&#9)(#*,#-(#,10A%:(+,#

(&+O#'(B('3-,#,#0%53(1D%&#-(#,6%#H!r#-(#(1('%MF#

#

R#`+',&#(:,*),03%1(&#,0W&+30,&#

;(#0)(1+,#0%1#(:,*),03%1(&#,0W&+30,&#9)(#1%#A,1#0)23('+%#+%-%#(*#',1@%#-(#-3&+'32)03P1#-(*#

&+%0C8#/#9)(#&(#-(1%531,1#=G$]XG;#.%'# cI`=F#h%#%2&+,1+(8#(&+,&#(:,*),03%1(&#0)2'(1# *,&# D%1,&#

5O&#,2)1-,1+(&#0%5.'(1-3-,&#(1+'(#*%&#Uk{;#/#(*#Z%*B%#-(#]',)0%#/#(1+'(#*%&#UT{;#/#YK{;8#/#(&+O1#

-3&.%132*(&# &%*,5(1+(# .,',# 5,/%# -(# "KKU8# /# 5,'D%R,2'3*# /# 5,/%# -(# "KKkF# G*# 5%-(*%# .,',#

'(*,03%1,'#(&+,&#%2&(':,03%1(&#0%1#(*#5%-(*%#-(#-31O530,#(&+O#'(.'(&(1+,-%#.%'N#

# # # # # # H!kM#

G1#(&+,#(Q.'(&3P1#@(1(',*8#*,#0%1&+,1+(#%#'(.'(&(1+,#)1#0%(B303(1+(#-(#-(+(003P1#,0W&+30,8#

#(&#(*#.(&%#.'%5(-3%#-(*#@').%#-(#(-,-#X#(1#(*#,6%#>8#?X#(&#(*#.,+'P1#-(#(Q.*%+,03P1#-(*#,'+(#-(#

.(&0,#0%5('03,*#&%2'(#(*#@').%#-(#(-,-#X8#2>\X#(&#*,#,2)1-,103,#,#0%53(1D%&#-(#,6%#H+(5.%',-,#(1#

&,'-31,M8# d# (&# *,# +,&,# -(# 5%'+,*3-,-# +%+,*8# /# 4A# (&# *,# B',003P1# -(*# ,6%# 9)(# .('53+(# 0%''(@3'# *,#

5%'+,*3-,-#+%+,*#,1),*#7)&+%#,1+(&#-(*#.('3%-%#-(#0,-,#(:,*),03P1F#

#

#
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!T_#

#

R#X,.+)',#.%'#)13-,-#-(#(&B)('D%#

;(# 0)(1+,# 0%1# %2&(':,03%1(&# -(# 0,.+)',# .%'# )13-,-# -(# (&B)('D%# (&+O1-,'# ,1),*(&# .,',#

&,'-31,#0%5W1#/#,10A%:(+,8#0),1+3B30,-,&#&%2'(#*,#2,&(#-(#*,#%.(',03P1#-(#1,:(&#31-)&+'3,*(&F#=,',#

*%@','#0%1&3&+(103,8#(1#(*#0,&%#-(#*,#&,'-31,#0%5W1#(&+,&#%2&(':,03%1(&#-(#0,.+)',#.%'#)13-,-#-(#

(&B)('D%# (&+O1# '(B('3-,&# ,# *,# +(5.%',-,# -(# .(&0,F# G*#5%-(*%# -(# *,&# %2&(':,03%1(&# 9)(# .('53+(#

'(*,03%1,'#(&+,&#%2&(':,03%1(&#0%1#(*#5%-(*%#-(#-31O530,#:3(1(#-,-%#.%'N#

# # # # # H!JM#

-%1-(# .># '(.'(&(1+,# *,# 0,.+)',# .%'# )13-,-# -(# (&B)('D%# (&+35,-,8# R# (&# (*# 0%(B303(1+(# -(#

0,.+)',23*3-,-8#?X#(&#*,#.,+'P1#-(#(Q.*%+,03P1#-(#*,#B*%+,#(1#B)103P1#-(*#@').%#-(#(-,-#X8# #(&#(*#

.(&%# .'%5(-3%# -(*# @').%# -(# (-,-# X# (1# (*# ,6%# >8# 2>\X# (&# *,# ,2)1-,103,# ,# 0%53(1D%&# -(# ,6%#

H+(5.%',-,#(1#&,'-31,M8#/#d#(&#*,#+,&,#-(#5%'+,*3-,-#+%+,*F#

#

)F#R,*)+&*!/#%!#"&;@8!1&/+=+"+',%#5#7!*$"+M$)+&*!/#
#

R#X,.+)',&#+%+,*(&#(1#.(&%#

$,# 0,.+)',# +%+,*# (1# )1# ,6%# 0,*(1-,'3%# H,10A%:(+,M# %# (1# *,# +(5.%',-,#-(# .(&0,# H&,'-31,#

0%5W1M# &(# ,&)5(# .'(&(1+,1# )1,# (&+')0+)',# -(# (''%'# 0%1# )1,# -3&+'32)03P1# *%@R1%'5,*8#

'(.'(&(1+,-,#.%'N#

#

# # # # # # # H![M#

#
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!_K#

#

-%1-(##"
M# '(.'(&(1+,# (*# 0%(B303(1+(# -(# :,'3,03P1# -(# *,&# 0,.+)',&# +%+,*(&8# M># (&# (*# -(&(52,'9)(#

,1),*# (1# *,# ,10A%:(+,# %# .%'# +(5.%',-,# (1# (*# 0,&%# -(# *,# &,'-31,# 0%5W18#53(1+',&# 9)(# # (&# (*#

-(&(52,'9)(#(&+35,-%#,#.,'+3'#-(*#5%-(*%#-(#-31O530,#.%2*,03%1,*F#

#

R#c1-30(&#-(#23%5,&,#/#,2)1-,103,#

=,',# *%&# <1-30(&# -(# 23%5,&,# /# ,2)1-,103,# &(# 0%1&3-('P# )1,# (&+')0+)',# -(# (''%'# 0%1#

-3&+'32)03P1# *%@R1%'5,*8# 0)/,# B)103P1# -(# *%@R:('%&353*3+)-# .,',# (*# 0,&%# -(# *,# 23%5,&,# ,0W&+30,#

:3(1(#-,-,#.%'N#

# # # # # # # H!TM#

G1# (*# 0,&%# -(# *,# &,'-31,# 0%5W1# &(# )+3*3D,# *,# ,2)1-,103,# (&+35,-,# (1# *%&# 0')0('%&# -(#

(:,*),03P1#,0W&+30,F#

# ]#&)#:(D8#.,',#(*#0,&%#-(#*,&#(:,*),03%1(&#,0W&+30,&#&(0)1-,'3,&8#-(1%531,-,&#=G$]XG;8#&(#

,&)53P#3@),*#B)103P1#-(#*%@R:('%&353*3+)-#,&<#0%5%#.,',#*,#0,.+)',#.%'#)13-,-#-(#(&B)('D%8#3F(F#

# # # # # # # H!_M#

/#

# # # # # # # H"KM#

#

R#X%5.%&303P1#.%'#(-,-#

$,#0%5.%&303P1#.%'#(-,-#-(#*,&#0,.+)',&#/#-(#*%&#0')0('%&#-(#(:,*),03P1#,0W&+30,#&(#,&)5(#

&3@)(1#)1,#-3&+'32)03P1#5)*+31%53,*8#0)/,#B)103P1#-(#*%@R:('%&353*3+)-#(&#(Q.'(&,-,#.%'N#
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!_!#

#

# # # # # # # H"!M#

.,',#(*#0,&%#-(#*,&#0,.+)',&8#/#.%'N#

# # # # # # # H""M#

.,',#(*#0,&%#-(#*,#0%5.%&303P1#.%'#(-,-#%2&(':,-,#(1#*%&#0')0('%&#-(#(:,*),03P1#,0W&+30,F#

G1#(&+,&#(0),03%1(&8#8#'(.'(&(1+,#*,#31B*)(103,#-(*#+,5,6%#-(#5)(&+',#.,',#-(+('531,'#*,#

0%5.%&303P1#.%'#(-,-#-(#*,&#0,.+)',&8#/#8A#(1#(*#0,&%#-(#*,#0%5.%&303P1#.%'#(-,-#-(#*,#,2)1-,103,#

(1# *%&# 0')0('%&# -(# (:,*),03P1# ,0W&+30,F# X%1# .'%.P&3+%&# .'O0+30%&# /# .%'9)(# .)(-(# (Q3&+3'#

:,'3,23*3-,-#,-303%1,*#,#*,#5)*+31%53,*8#*%&#:,*%'(&#&(#,&)53('%1#(9)3:,*(1+(&#,#"KKF#

#

R#=(1,*3D,03%1(&#

g1,# &('3(# -(# .(1,*3D,03%1(&# B)('%1# 310%'.%',-,&# .,',# %+%'@,'# (&+,23*3-,-# ,*# .'%0(&%# -(#

(&+35,03P18# 0%1&3-(',1-%# 31B%'5,03P1# ,# .'3%'3# .,',# *,&# -(&:3,03%1(&# -(*# '(0*)+,53(1+%8# .,',# *%&#

.,'O5(+'%&#-(*#.,+'P1#-(#(Q.*%+,03P1#-(# *,# B*%+,#/#-(*#0')0('%#-(#(:,*),03P1#,0W&+30,8# *,&#0),*(&#

B)('%1#(&.(0<B30,&#.,',#0,-,#0,&%#HU$:"$#?_MF#

#

%F#B1&)!/&#%!#!/'+=$)+-*#
G1# (*# 5%-(*%# -(# -31O530,# (&+')0+)',-%# .%'# (-,-8# &%1# .,'O5(+'%&# -(&0%1%03-%&# ,# &('#

(&+35,-%&# *%&#&3@)3(1+(&N# 3M#,2)1-,103,# 31303,*#-(# *,&#0*,&(&#,1),*(&#(1#(*#.'35('#,6%#H+(5.%',-,#

-(#.(&0,M8#33M# *,#,2)1-,103,#-(#*,&#0*,&(&#,1),*(&#,#*,#(-,-#K8#9)(#'(.'(&(1+,#(*#'(0*)+,53(1+%#(1#

1W5('%>#333M#*%&#.,'O5(+'%&#,&%03,-%&#0%1#(*#.,+'P1#-(#(Q.*%+,03P1#/#-(#-(+(003P1#,0W&+30,#&%2'(#*,#

(-,-># 3:M# *,&# +,&,&# -(# 5%'+,*3-,-# .%'# .(&0,# ,1),*(&8# /# (M# *%&# .,'O5(+'%&# -(# *,# '(*,03P1# &+%0CR

'(0*)+,F# =,',# (&+35,'# *%&# .,'O5(+'%&# -(&0%1%03-%&8# &(# )+3*3D,# (*# &%B+b,'(#e]S$]a#531353D,1-%#

)1,#B)103P1#%27(+3:%#9)(#-,#0)(1+,#-(#*,#&)5,#-(#*,&#B)103%1(&#-(#*%@R:('%&353*3+)-#1(@,+3:,&F#

#
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!_"#

#

U$:"$# ?_2# =(1,*3D,03%1(&# .,',# *,# -3&+'32)03P1# ,# .'3%'3# -(# *%&# .,'O5(+'%&# 9)(# .('53+(1# (&+,23*3D,'# *,&#

(&+35,03%1(&# -(# *,&# -(&:3,03%1(&# -(*# '(0*)+,53(1+%8# .,+'P1# -(# (Q.*%+,03P1# -(# *,# B*%+,# /# .,+'P1# -(#
(Q.*%+,03P1#,&%03,-%#0%1#*,#-(+(003P1#,0W&+30,F#

 Símbolo Anchoveta Sardina común 
Desviaciones del reclutamiento CV 0.5 0.5 
Desembarque CV 0.1 0.1 
Composición por edades n 200 200 
CPUE CV 0.2 0.2 
RECLAS CV 0.1 0.1 
Composición por edades n 50 50 
PELACES CV 0.2 0.2 
#

$,# B)103P1#%27(+3:%# &(# 0%1&+')/(#,#.,'+3'#-(# *%&#(&+35,-%'(&#5OQ35%&#:('%&<53*(&#-(# *%&#

-,+%&# %2&(':,-%&# /# -(# B)103%1(&# -(# .(1,*3D,03P1F# $,# B)103P1# -(# 531353D,03P1# 0%''(&.%1-(# ,*#

1(@,+3:%#-(#*,#*%@R.%&+('3%'3#

#

#

-%1-(8#  $#(&#(*#:(0+%'#-(#.,'O5(+'%&#,#(&+35,'#-,-%#*%&#-,+%&#%2&(':,-%&#HEMF#+H>M#0%''(&.%1-(#,##

*%&#(&+35,-%'(&#5OQ35%#:('%&<53*(&8#/#C^>`#,#*,&#C:>B:>F#

$,#310('+3-)52'(#(&#'(.'(&(1+,-,#.%'#*%&#.('0(1+3*(&#-(#*,#-3&+'32)03P1#,#.%&+('3%'#-(#*%&#

.,'O5(+'%&#&(@W1N#

#

-%1-(8# C^$`# 0%''(&.%1-(# ,# *,# -3&+'32)03P1# ,# CB?O@:>B:># 0%17)1+,# -(# *%&# .,'O5(+'%&># .HQuÖM#

0%''(&.%1-(# #,# *,#:('%&353*3+)-#-(# *%&#-,+%&#%2&(':,-%&#-,-%# *%&#.,'O5(+'%&8#/# B31,*5(1+(# #CH$M#

0%''(&.%1-(#,#*,&#-3&+'32)03%1(&#,#C:>B:>F#

#
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!_U#

#

#

#

%

%

%
#

#

#

#

#

#

#

#

]hGy`#YN##lG;g$S]V`;#S]$$GlG;#=]lScXc=]Scd`;#
#

#

#

#

#

#

#

#

#

#
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#

#

C2#bcUOTJ0NNbTc2#

]*#0%1&3-(','#*,&#.'(53&,&#-(*#='%/(0+%8#(&+%#(&N#

,M# ~)(# *,# (:,*),03P1# -(*# ='%0(-353(1+%# -(#e,1(7%# H=eM# (&# )1,# '(0%5(1-,03P1# 03(1+<B30,# .,',#

(&+,2*(0('# *,#XS=#)+3*3D,1-%# '(@*,&#-(# 0%1+'%*#.'(R,0%'-,-,&#(# 31B%'5,03P18# +,1+%#A3&+P'30,#-(# *,#
.(&9)('<,# 0%5%#-(#5%13+%'(%# -(# *,#53&5,F# G*# =e#.('53+(# 0%1%0('# ,1+303.,-,5(1+(8#5(-3,1+(#
&35)*,03P1#0%5.)+,03%1,*8#(*#-(&(5.(6%#-(#*,&#'(@*,&#(1#-3B('(1+(&#(&0(1,'3%&F#

2M#$,#.,'+303.,03P1#(#31:%*)0',53(1+%#,0+3:,#-(#*%&#)&),'3%&#'(.'(&(1+,-%&#.%'#(*#&(0+%'#31-)&+'3,*#/#

,'+(&,1,*#(1#)1#=e#0%1+'32)/(1#,#*,#:3,23*3-,-#+(01%R.%*<+30,#-(*#53&5%F#

G1#(&+(#0%1+(Q+%8# *,#5(+%-%*%@<,#@(1(',*#-(#+',2,7%#&(#.*,1+(P#(1#-%&#31&+,103,&F#$,#.'35(',#B)(#
'(*,03%1,'#(*#(1B%9)(#-(#(:,*),03P1#-(*#='%0(-353(1+%#-(#e,1(7%#0%1#)1,#&(@)1-,#5(+%-%*%@<,#
9)(# +(1<,# # 9)(# :('# 0%1# (*# ;3&+(5,# ;%03%(0%*P@30%# (1# (*# 0),*# %0)''(# *,# =(&9)('<,# -(# =(9)(6%&#

=(*O@30%&# H===MF# G1# (&+(# 0,&%8# *,# 5(+%-%*%@<,# &(# ,2%'-P# 0%1# )1# (1B%9)(# 2,&,-%# (1# 3-(1+3B30,'#
.'%2*(5,&8# +,*# 9)(# &)&# (1)103,-%&# .('53+3(',1# -(&0)2'3'# *%&# %27(+3:%&# -(# 5,1(7%# (# <1-30(&# -(#
-(&(5.(6%8#,#.,'+3'#-(#*,#.,'+303.,03P1#-(#+%-%&#)&),'3%&F#

V(&-(#)1#.)1+%#-(#:3&+,##(.3&+(5%*P@30%#%#+(P'30%#*%&#&3&+(5,&#319)3&3+3:%&#HXA)'0A5,18#!_[!M#&%1#

B%'5,&# -(# ,-9)3'3'# 0%1%0353(1+%F# $,&# 2,&(&# -(*# &3&+(5,#)+3*3D,-%# (1# (&+(# .'%/(0+%# 35.*30,1# -%&#
B%'5,&#-3&+31+,&#-(#@(1(','#)1#?-3&(6%E#|0%5%#.'%0(&%#-(#0'(,03P1#/#-(&,''%**%#.,',#.'%-)03'#)1#
1)(:%#%27(+%#%#5(-3%#-(#0%5)130,03P1#H%27(+%8#.'%0(&%8#&(':303%8#0%1%0353(1+%#%#(1+%'1%M#.,',#
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B1D\N#c10('+3-)52'(#-(#*,#,&(&%'<,#+40130,R03(1+<B30%#%'3(1+,-,#,*#5,1(7%F#V)-,&#-(#*,#31:(&+3@,03P1#-(#
cI`=F#

B1DCN#V)-,&#-(#*,#31:(&+3@,03P1#-(#cI`=F#

B1IIN#;(#(&.(0)*,#5)0A%#'(&.(0+%#-(#*%&#B,0+%'(&#0,)&,*(&#9)(#'(,*5(1+(#31B*)/(1#(1#*,#-31O530,#%#
,2)1-,103,#-(#*%&#'(0)'&%&F#

B1?^N#$%&#.(&0,-%'(&#,'+(&,1,*(&#5,Q353D,1#2(1(B303%&#,*#0%&+%#9)(#&(,F#

#
#

#

#

#
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"K[#

#

A` 4;==@:%D@%,8Q=>?>?%/B8O:;?O;8O@%j@=O;8?A];<<9@8%^,/j`e%08N@?O>9;DB:@?%N?%
08?O>O<A>B8;=>D;D%

#

G&+(# +,**('# B)(# '(,*3D,-%#(1# c1&+3+)+%#-(# I%5(1+%#=(&9)('%# H!!#-(#,@%&+%#"KK_M8# .,',#(*# ,1O*3&3&#

0%1+',&+,1+(#j@=O;8?A];<<9@8#(*#Z').%#-(#]1O*3&3&#-(#;3&+(5,&Y#(*,2%'P#*,#U$:"$#?^8#9)(#5)(&+',#

*,&#+,'7(+,&R.'%2*(5,#H-3&+3103%1(&M#(1#B)103P1#-(#V%5313%&8#.'(&(1+O1-%*,#,#*%&#.,'+303.,1+(&#(1#

(*#S,**('#0%1#*,#'(0%5(1-,03P1#9)(#.%-<,1#0,523,'*,#%#5(7%','*,#&(@W1#&)#5(7%'#0'3+('3%F#

#

U$:"$# ?^F# V3&+'32)03P1# -(# *,&# +,'7(+,&R.'%2*(5,# &(@W1# -%5313%&8# (1+'(@,-%&# 0%5%# 5,+('3,*# (1# (*# S,**('#

0%1+',&+,1+(#'(,*3D,-%#(1#cI`=#!!FKTFK_F#$,&#+,'7(+,&#-(#0%*%'#'%&,-%#0%''(&.%1-(1#,# *%&#.'%2*(5,&R#0*,:(#
3-(1+3B30,-%&# .%'# *,# c1&+3+)03%1,*3-,-# /# *,&# -(# 0%*%'# ,5,'3**%# ,# *%&# .'%2*(5,&# R0*,:(# 3-(1+3B30,-%&# .%'# *%&#

c1:(&+3@,-%'(&F#

DOMINIOS 

LEGIS-
LACIÓN 

TOMA DE 
DECISIONES 

NORMATIVA 
PESQUERA 

SUSTEN-
TABILIDAD 

FISCALIZACIÓN 
Y CONTROL 

ASOCIATI-
VIDAD 

COMUNI-
CACIÓN 

EVALUACIÓN 
DE 

RECURSOS 

SIN 

CLASIFICAR 

Pr 46 Pa 2 Pa3 Pa 18 Pa 6 Pr 12 Pa 10 Pa 1 Pr 18 

  Pa 5 Pr 44 Pr 17 Pr 11 Pr 13 Pr 15 Pa 14 Pr 45 

  Pr 38   Pr 20 Pr 37 Pr 28 Pr 27 Pa 22   

          Pr 33   Pa 23   

          Pr 39   Pr 22   

          Pr 49   Pr 47   

              Pr 34   

              Pr 35   

#

G*# '(&)*+,-%#-(#(&+,# '(0%5(1-,03P1#&(#.'(&(1+,#(1# *,#U$:"$#D`#(1# *,#0),*# *%&#,&3&+(1+(&#,*#S,**('#

.*,&5,'%1#(*#'(,@').,53(1+%#-(#*,&#+,'7(+,&R.'%2*(5,#H-3&+3103%1(&M#0%1&(':,1-%#*%&#V%5313%&F#G*#

#############################################################

Y#;%B+#;/&+(5#]1,*/&3&#Z'%).#A++.Nuu&3+(&F@%%@*(F0%5u&3+(u&%B+&/&+(5,1,*/&3&@'%).u#

#
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"KT#

#

,1O*3&3&#-(#(&+(#1)(:%#,''(@*%#HU$:"$#DCM#&(#.'(&(1+,#(1#*,#R+;,1$#\?#*,#0),*#5)(&+',#*,#35.%'+,103,#

-(#*%&#-%5313%&#,#+',:4&#-(#*,#)230,03P1#-(#*,&#+,'7(+,&R.'%2*(5,#)230,-,/#(1#*,#D%1,#-(#.%-('#Hi=M#

/# (1# *,# D%1,# -(# 0%1B*30+%# HiXMF# G1# *,# i=# ,.,'(0(# 0%5%# '(*(:,1+(# /# .%+(1+(# *,# ,&%03,+3:3-,-8# *,#

0%5)130,03P18#*,#(:,*),03P1#-(#'(0)'&%&#/#*,#B3&0,*3D,03P1#&(@)3-,#-(#"#.'%2*(5,&#&31#0*,&3B30,'#H;XMF#

G1# *,# HiXM# :)(*:(1# ,# ,.,'(0('# *,# ,&%03,+3:3-,-8# *,# (:,*),03P1# -(# '(0)'&%&# *,# B3&0,*3D,03P1# /# *,#

&)&+(1+,23*3-,-#9)(#-(#.%'#&3#(&#0%1B*30+3:,F#

#

U$:"$#D`2#l(,@').,53(1+%#-(#*,&#+,'7(+,&R.'%2*(5,#.%'#*%&#,&3&+(1+(&#,*#S,**('#(1#(*#cI`=F#

DOMINIOS- CAMBIOS DE DOMINIO DE LOS PROBLEMAS Y AGRUPACIÓN DE PROBLEMAS 

LEGIS-
LACIÓN 

TOMA DE 
DECISIONES 

NORMATIVA 
PESQUERA 

SUSTENTA-
BILIDAD 

FISCALI-
ZACIÓN Y 
CONTROL 

ASOCIATI-
VIDAD 

COMUNI-
CACIÓN 

EVALUACIÓN 
DE 

RECURSOS 
SIN 

CLASIFICAR 

Pa 2  Pa 10  Pr 18 

Pr 38 (bajo 
2) 

Pr 46 

Pa 5 (bajo 2) 

Pa3 Pa 18 Pa 6 Pr 12 
Pr 27 ( 

bajo 10) 

Pa 1 
Pr 35         

Pr 33  

 Pr 13 
(bajo 33)  

 Pr 28 
(bajo 33)  

    Pr 44 Pr 17 Pr 11 

 Pr 49 
(bajo 33)  

Pr 15 Pa 23 PN 
(agregado) 

      Pr 20 Pr 37 Pr 39   Pa 14   

Pr 22  
          Pr 45   

Pa 22           
(bajo 22) 

  

Pr 34  

              
Pr 47            

(bajo 34) 

  

Bc#AS;1!;$%&FQ# c1&)B303(1+(&#'(0)'&%&#(0%1P530%&#H.'%2*(5,#,@'(@,-%#.%'#*%&#.,'+303.,1+(&#,*#+,**('F#d&*$#
%!# B&%!1Q# ='%2*(5,&# -(&+,0,-%&# (1# '%7%2# d&*$# %!# )&*9"+)'&Q# ='%2*(5,&# -(&+,0,-%&# (1# 0%*%'# 2*,10%F
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"K_#

#

#

#

R+;,1$#\?2#]1O*3&3&#X%1+',&+,1+(#j@=O;8?A];<<9@8#H]XsMF#c1:(&+3@,-%'(&Rc1&+3+)03%1,*3-,-#

#

U$:"$#DC2#V(&0'3.03P1#-(#.'%2*(5,&#-(+(0+,-%&#.%'#31:(&+3@,-%'(&R31&+3+)03%1,*3-,-#0%''(&.%1-3(1+(&#,#

D%1,#-(#.%-('#/#0%1B*30+%#-(#,1O*3&3&#-(#5%+'303-,-R-(.(1-(103,F#

dTcS#JL#BTJLO#

BcQ#c1&)B303(1+(&##'(0)'&%&#(0%1P530%&##

B$C`Q#c1,-(0),-,#0%5)130,03P1#-(#'(&)*+,-%&#-(&-(##*,&#31&+3+)03%1(&#-(#31:(&+3@,03P1#.(&9)(',#A,03,#*%&#
)&),'3%&#H;+,C(A%*-('&F2#

B$I?Q#V(B303(1+(#&3&+(5,#-(#5%13+%'(%#/#:3@3*,103,#-(#31-30,-%'(&#.%2*,03%1,*(&#0*,:(&F#

B1??Q#I,*+,#-(#0)*+)',#%'@,13D,03%1,*#$,#B,*+,#-(#0)*+)',#%'@,13D,03%1,*#-(#*,&#%'@,13D,03%1(&#-(#.(&0,-%'(&#
,'+(&,1,*(&#-(#.(9)(6%&#.(*O@30%&8#.,'+30)*,'5(1+(#(1#*,#dccc#l(@3P1#.'%:%0,#*%&#&3@)3(1+(&#0%1B*30+%&#

B1?EQ#='(&).)(&+%#(0%1P530%#-(&+31,-%#,#*,#31:(&+3@,03P1#(1#XA3*(#'(&)*+,#31&)B303(1+(#

B1CCQ#c10,.,03-,-#-(#X%1+'%*#(B(0+3:%#-(#*,#.(&0,#H(Q+('1,*3-,-M#
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"!K#

#

B1?^Q#$%&#.(&0,-%'(&#,'+(&,1,*(&#5,Q353D,1#2(1(B303%&#,*#0%&+%#9)(#&(,F#

B1CIN#I,*+,#%#(&0,&,#(&0%*,'3-,-#.%'#1(0(&3-,-8#,00(&%8#(0%1P530,F#

dTcS#JL#NTcRZbNUT#

B1C\Q#h%#(Q3&+(#0%103(103,#-(#*,#&)&+(1+,23*3-,-#-(#*%&#'(0)'&%&2#

B1DEQ#I,*+,#-(#0%%.(',03P1#-(#+%-%&#*%&#)&),'3%&##

B1?\Q#]*+%#13:(*#-(#310('+3-)52'(#(1#*,#2,&(#-(#-,+%&#-(#*%&#-(&(52,'9)(&#-(#;Glh]=G;X]##

B1IIQ# ;(# (&.(0)*,# 5)0A%# '(&.(0+%# -(# *%&# B,0+%'(&# 0,)&,*(&# 9)(# '(,*5(1+(# 31B*)/(1# (1# *,# -31O530,# %#
,2)1-,103,#-(#*%&#'(0)'&%&F#

#

D` 4;==@:%&@AOB:%,:O@?;8;=%@EW%;8O@%4?<8;U>"%
#

G1#(&+(#,0O.3+(#&(#(1+'(@,1#*%&#'(&)*+,-%&#9)(#&(#%2+):3('%1#(1#*%&#S,**('(&##'(,*3D,-%&##*%&#-<,&#"T#

/#"_#-(#(1('%#-(*#"K!K#(1# *,#g13:('&3-,-#-(#X%10(.03P18#)1#5(&#,1+(&#-(*#S&)1,53#H9&'&#?MF# #]*#

3@),*# 9)(# (1# *%&# S,**('(&# ,1+('3%'(&8# ,# *%&# .,'+303.,1+(&# AU$:"$# DIF# &(# *(&# A3D%# *,# .'(@)1+,N# V (#

,0)('-%#,#&)#(Q.('3(103,8#k/BUB%<?<;:>B%D@% =;%C@?R<@:[;%D@%?;:D>8;%ABUi8%Y%;8A]BN@O;l"A<Q=@?%

A:@@% <?O@D% ?B8% =B?% C:>8A>C;=@?% C:BT=@U;% O>@UCB?% D@=% ;AO<;=% &>?O@U;% D@% *EC=BO;A>P8\% R<@% =>U>O;8\%

D>F>A<=O;8%B%@8OB:C@A@8%@=%U;8@XB%D@%@?OB?%:@A<:?B?m##

#

$,&#'(&.)(&+,&#,#*,#.'(@)1+,#.('53+3('%1#@(1(','#)1,#$3&+,#-(#='%2*(5,&#0%1#*,#0),*#&(#0%1&+')/P#

)1# ;3&+(5,# -(# ='%2*(5,&8# (*# 0),*# &(# ,1,*3DP# (&+')0+)',*5(1+(# %2+(1341-%&(# 0%5%# .'%-)0+%# )1#

-3,@',5,# -(#e%+'303-,-RV(.(1-(103,8# 9)(# .('53+3P# :3&),*3D,'# *%&# .'%2*(5,&# (1# +4'531%&# -(# &)#

.(&%#(&.(0<B30%8#(&+%#(&8# 0)O1+%#.(&,2,1#(1#(*#;3&+(5,#,0+),*#-(#GQ.*%+,03P1F#V(#(&,#5,1(',#&(#

-(+('531P#0)O*(&#(',1#*%&#.'%2*(5,&R0*,:(#%#9&1M$*'!/#A9F#9)(#*353+,18#-3B30)*+,1#%#(1+%'.(0(1#(*#

5,1(7%#-(#*%&#'(0)'&%&F#

g1,# :(D# 3-(1+3B30,-%&# *%&# .'%2*(5,&R0*,:(8# *%&# ,&3&+(1+(&# ,*# S,**('# ,1,*3D,'%1# (&+,&# '(&.)(&+,&#

0%5%#)1#;3&+(5,#-(#='%2*(5,&8#0%1#*,#,/)-,#-(#*%&#I,03*3+,-%'(&#/#&)&#'(&)*+,-%&#*%&#(Q.'(&,'%1#

(1#*,#R+;,1$#\D#5#'$:"$#D?F#

#



Universidad de Concepción 

"!!#

#

U$:"$#DI2#$3&+,#-(#.,'+303.,1+(&#(1#(*#S,**('#'(,*3D,-%#0%1#(*#;(0+%'#]'+(&,1,*#*%&#-<,&#"Tt"_#-(#G1('%#-(#

"K!K#(1#*,#g13:('&3-,-#-(#X%10(.03P1#Gyt]hSG#4&.2,G0--#

!"# !$%&'(# )'*+,-.+/-0,# #12('3$# 4/3-5-6+6#
7# 82-99('%$#6(9#:+,3$# 4;$/-+/-0,#8'(%-+9#<=4>?4@#4A8# =+9/+B2+,$# C-'-*(,3(D4'%+6$'#

E# #?0,-/+#6(9#:+,3$# 4;$/-+/-0,#8'(%-+9#<=4>?4@#4A8# =+9/+B2+,$# C-'-*(,3(D4'%+6$'#

F# G-99-+%#4'+/(,+# HA=A<A#1(;/+6$'(;#4'3(;+,+9(;#1(,I,;29+#
6(#=2%&(;#

=2%&(;# C-'-*(,3(##

J# )%+'#80%(.# HA=A<#=$%(KL2-/B23$# =2%&(;# C-'-*(,3(D4'%+6$'#
M# 49(N+6'$#@$N+;#4&2'3$# ='-O29+,3(#>D?#8+9(0,#<<# >$3+# ='-O29+,3(#
P# Q('0,-%$#R+99(N$;#4A# H-,6-/+3$#1(;/+6$'(;#4'3(;+,+9(;#

SH<1TH:4>)=4U4Q)V#
>$3+# C-'-*(,3(D4'%+6$'#

W# Q$'*(#:+'3(;# H-,6-/+3$#1(;/+6$'(;#4'3(;+,+9(;#
SH<1TH:4>)=4U4Q)V#

>$3+# C-'-*(,3(D4'%+6$'#

X# Y'+,Z9-,#49+'/0,#@$.+;# H-,6-/+3$#1(;/+6$'(;#4'3(;+,+9(;#
SH<1TH:4>)=4U4Q)V#

>$3+# #

[# Y'+,/-;/$#\+O+3+#8A# H-,6-/+3$#1(;/+6$'(;#4'3(;+,+9(;#
SH144C4V#

=+9/+B2+,$# C-'-*(,3(D4'%+6$'D1
+3'0,#

7]# ?+'I+#=$''(;#@-5('+# H-,6-/+3$#SH4@14@#U<)KU<)V# =+9/+B2+,$# C-'-*(,3(#

77# >2-;#R-99+&9+,/+# H-,6-/+3$#SH<14@?4@K:)@)!T>V# :$'$,(9# C-'-*(,3(#

7E# 1+3'-/-$#:$'6('$# H-,6-/+3$#1(;/+6$'(;#4'3(;+,+9(;#
SH<1T4^@4H#>)=4V#

>$3+# C-'-*(,3(D4'%+6$'#

7F# T5(9_,#!(-'+#R(*+# H-,6-/+3$#1(;/+6$'(;#4'3(;+,+9(;#
SH<1TH:4>)=4U4Q)V#

>$3+# 4'%+6$'#

7J# :+'9$;#45(99$#:$'$,+6$# H-,6-/+3$#1(;/+6$'(;#4'3(;+,+9(;#
SH<1TH:4>)=4U4Q)V#

>$3+# 4'%+6$'#

7M# 1(6'$#?$'+#:(',+# HA=A<A#1(;/+6$'(;#4'3(;+,+9(;#1(,I,;29+#
6(#=2%&(;#

=2%&(;# 4'%+6$'D1+3'0,#

7P# 1(6'$#?$'+#`(',a,6(.# HA=A<A#1(;/+6$'(;#4'3(;+,+9(;#1(,I,;29+#
6(#=2%&(;#

=2%&(;# 1+3'0,#

7W# !(9;$,#>2-;#8+'/I+#U+''$;# ='-O29+,3(#>D?#8+9(0,#<<# >$3+# ='-O29+,3(#
7X# 4*2;3-,+#:B+O+''$#?+'3I,(.# H-,6-/+3$#1(;/+6$'(;#4'3(;+,+9(;#

SH<1T4^@4H#>)=4V#
>$3+# 4'%+6$'#

7[# G+93('#?$,;+95(#:B+O+''$# H-,6-/+3$#1(;/+6$'(;#4'3(;+,+9(;#
SH<1T4^@4H#>)=4V#

>$3+# 4'%+6$'#

E]# Y'+,/-;/$#T62+'6$#Q+'+# H-,6-/+3$#SH<14@?4@K:)@)!T>V# :$'$,(9# C-'-*(,3(D4'%+6$'#
E7# ?+2'-/-$#b99$+#)'3-.# H-,6-/+3$#1(;/+6$'(;#4'3(;+,+9(;#

SH144C4V#
=+9/+B2+,$# C-'-*(,3(#

EE# !(9;$,#T;3'+6+#8A# H4@14@#1TH:4#=4>:4`b4!)# =+9/+B2+,$# C-'-*(,3(#
#

#

#

#
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#

#

#

#

#

#

#

R&'&#?2#S,**('#]'+(&,1,*(&#"T#/#"_#G1('%#"K!KF#

#

#

R+;,1$#\D2#V3,@',5,#-(#e%+'303-,-RV(.(1-(103,#9)(#5)(&+',#(*#.(&%#(&.(0<B30%#-(#*%&#.'%2*(5,&#(1#

'(*,03P1#,*#0%17)1+%F#

#
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"!U#

#

U$:"$#D?2#V(&0'3.03P1#-(#.'%2*(5,&#-(+(0+,-%&#.%'#&(0+%'#,'+(&,1,*#0%''(&.%1-3(1+(&#,#D%1,#-(#.%-('#/#

0%1B*30+%#-(#,1O*3&3&#-(#5%+'303-,-R-(.(1-(103,F#

dTcS#JL#BTJLO#

B*IDQ#c1(Q3&+(103,#-(#)1,#%'@,13D,03P1#+3.%#];c=G;#

B*DQ#l]G#&3@)(#-3&+'32)03P1#3*P@30,#&(#A3D%#,*@%#.,',#*%&#5(1%&#B,:%'(03-%&#A,/#9)(#&)23'#*,#0)%+,F##

H&@%];T=;%D@%<8;%U;=;%D>?O:>T<A>P8"%%&@%;?>98;%h%D@=%OBO;=%;%=B?%C@?A;DB:@?%kL<Z%C;?;%?>%@=%OBO;=%

;<U@8O;m"%%+;%>D@;%@?%A;CO<:;:%C@A@?%9:;8D@?%C;:;%;<U@8O;:%=;%A;=>D;D%Y%;C:BN@A];:%U@XB:%@=%

CB:A@8O;X@%D@%=;%A<BO;%;?>98;D;%Y%D@%@?O@%UBDB%A<>D;:%@=%:@A<:?B"%

B*EQ#G*#@%23('1%#A,#5,*#5,1(7,-%#(*#'(0)'&%#H)&%#.,',#'(&%*:('#.'%2*(5,&#&%03,*(&MF#

B*C^Q#I,*+,#(-)0,03P1#(1#*,#.,'+(#0%1+,2*(8#+'32)+,'3,8#/#(0%1P530,#/#-(#*3-(',D@%2#

B*]Q#X,523,1#(*#,'+(#-(#&,'-31,#/#,10A%:(+,#0),1-%#(&+O1#0%1#A)(:%&#G;=;?%C:QAO>A;?%C@?R<@:;?%

D@%=;%>8D<?O:>;%CB:R<@%?@%C@?A;%AB8%]<@NB`%

B*I`Q#h%#A,/#0%1+31)3-,-#/#&(@)353(1+%#(1#*,#31:(&+3@,03P1F#

B*CIQ#G$#;ga;GXlGS]lc`#V]#$];#=G;X];#VG#chdG;ScZ]XcÅh#]#Vc;XlGXcÅh#H]$#VGV`MF##

dTcS#JL#NTcRZbNUT#

B*CCQ# h%# A,/# 0'(-323*3-,-# (1# *%&# (&+)-3%&# -(# 31:(&+3@,03P1F# # h%# A,/# )1,# '(,*# 31:(&+3@,03P1#

.(&9)(',# (1# (&+(# .,<&F# # h%# *(# A,0(1# 0,&%# ,# *%&# (&+)-3%&# -(# 31:(&+3@,03P1# /# (*# @%23('1%# 1%# *%&#

0%1&3-(',F##$%&#(&+)-3%&#-(#31:(&+3@,03P1#&%1#.,.(*#A3@34130%#.,',#(*#@%23('1%F#

B*CEQ#G*#-3&(6%#-(#*,&#:(-,&#.'(:,*(03(1-%#0'3+('3%&#2)'%0'O+30%&#H,-5313&+',+3:%&M#1%#0%1&3-(',1#

*,#:,'3,23*3-,-#23%*P@30,#-(*#'(0)'&%F%#

#

I31,*5(1+(# *%&# ,&3&+(1+(&# ,*# S,**('# 0%1:313('%1# (1# 9)(# (*# 5,+('3,*# .'%:(13(1+(# -(# *,&#

(1+'(:3&+,&#,#*%&#,'+(&,1,*(&#.%-<,1#,B31,'&(#,W1#5O&8#&3#(**%#,@'(@,&(#0*,'3-,-F#G1#'(*,03P1#,#(&+%#

(*# ;(0+%'# ]'+(&,1,*# ,0%'-P# '()13'&(# 1)(:,5(1+(# (1# (*# 5(&# -(# B(2'('%k# .,',# ,/)-,'# ,# .'(03&,'#

5(7%'#*%&#.'%2*(5,&#.)(&#(1#*,#5(-3-,#9)(#4&+%&#B)(&(1#5(7%'#,0%+,-%&#&(#.%-'<,1#'(&%*:('F#g1#

.'%2*(5,#(Q.'(&,-%#0%1#:,@)(-,-#1%#,/)-,#,#&)#&%*)03P1F#=%'#(*#0%1+','3%F#G1+%'.(0(#*,#&%*)03P1#

-(*#53&5%F#

#############################################################

E#L/'$#1!,*+-*#*&#/!#>+M&#7,!/.#>$:+(*%&/!#)&=71&=!'+%&#"&/#,/,$1+&/#$#$/+/'+1#$"#U$""!1#5#",!;&#
)&&1%+*$%&#/,#7$1'+)+7$)+-*#7&1#7$1'!#%!#"$#0*+8!1/+%$%.#!"#U/,*$=+#)$/'1-#"$#+*+)+$'+8$##
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#

# G&+(#S,**('#B)(#'(,*3D,-%#(1#n%+(*#~)((1#l%/,*#*%&#-<,&#J#/#[#-(#e,/%#-(#"K!K#(1#d36,#-(*#

e,'# H9&'&# DMF# # I)(# -3&(6,-%# %'3@31,*5(1+(# .,',# A,0('# (*# X%1+',&+(# ]Xs# (1+'(# *,# d3&3P1# -(# *%&#

&O;a@]B=D@:?% Hc1-)&+'3,*(&# /# ]'+(&,1,*(&M# /# *,# -(# *%&# GQ.('+%&# e%-(*,-%'(&F# V,-%# 9)(# ,# *%&#

c1-)&+'3,*(&#31:3+,-%&#1%#*(&#B)(#.%&32*(#,&3&+3'#A)2%#9)(#,*+(','#*3@(',5(1+(#(*#='%@',5,#-(*#S,**('#

(*# 0),*# &(# **(:P# ,# 0,2%# 0%1# *,# .'(&(103,# -(# ]'+(&,1,*(&8# c1&+3+)03%1,*3-,-# H;ga=G;X]8# cI`=M# (#

c1:(&+3@,-%'(&# /# GQ.('+%&# e%-(*,-%'(&# HG9)3.%# -(*# ='%/(0+%MF# G*# ='%@',5,# -(# S',2,7%# &(#

03'0)1&0'323P#,#*,#&3@)3(1+(#.,)+,N#

B1+=!1&Q# ]# *%&# .,'+303.,1+(&# (1# (&+(# S,**('# HU$:"$# DDM8# &(# *(&# .'(&(1+P# (*# 0%17)1+%# -(#

.'%2*(5,&R0*,:(# %# B%'D,1+(&# HBM# 3-(1+3B30,-%&# (1# S,**('(&# ,1+('3%'(&# .%'# *%&# c1:(&+3@,-%'(&8# *,#

c1&+3+)03%1,*3-,-# /# *%&# ]'+(&,1,*(&# H(Qt,1+(# S&)1,53M# .,',# 9)(# *%&# +%5,&(1# 0%5%# .)1+%# -(#

'(B('(103,#(#31-30,&(1#&38#-(23-%#,#*,#1)(:,#&3+),03P18#(Q3&+<,1#1)(:%&#.'%2*(5,&HU$:"$#DEMF##

G!;,*%&Q#;(#0%1&+3+)/('%1#e(&,&#-(#S',2,7%#.,',#A,0('#)1#'(&)5(1#-(#.'%2*(5,&#H/,#&(,#

-(B313(1-%# )1# 1)(:%# .'%2*(5,# /u%# '(R(1)5('O1-%*%MF# # G1# +%+,*# 9)(-,'%1# &P*%# "K# .'%2*(5,&#

HU$:"$#D_M#/#.,',#&(*(003%1,'#*%&#5O&#35.%'+,1+(&#&(#&3@)3P#(*#.'%0(-353(1+%#0%1%03-%#0%5%#hZS#

Hh%531,*#Z'%).#S(0A139)(MF##

U!1)!1&Q# ;(# )+3*3DP# (*# .'%0(-353(1+%# Hh%531,*# Z'%).# S(0A139)(M# .,',# &(*(003%1,'# *%&#

.'%2*(5,&# 5O&# 35.%'+,1+(&# 9)(# A,2<,# # 9)(# ,2%'-,'# @EWCB?OF# G&+(# .'%0(-353(1+%# &(# (Q.*30,# ,#

0%1+31),03P1N#

• A*1%-RS-T%/%"*)#>/-1#+%/)#&1*-3%-"%152%10*1-%N5"%1*3*1-5&"-%1)"#0&-UV:W-$#/20&1F=%

X%1+(&+,'# 31-3:3-),*5(1+(# /# .%'# (&0'3+%8# 0%1# B',&(&# 0%'+,&# /# .'(03&,&# ,# *,# .'(@)1+,#

B%'5)*,-,N# V (# ,0)('-%# ,# &)# (Q.('3(103,8# oX%5%# )&),'3%# -(# *,# .(&9)('<,# -(# &,'-31,#

0%5W1#/#,10A%:(+,ÄF0)O*(&# 0'((#)&+(-# &%1# *%&#.'3103.,*(&#.'%2*(5,&#-(*#,0+),*#;3&+(5,#

-(#GQ.*%+,03P18#9)(#*353+,18#-3B30)*+,1#%#(1+%'.(0(1#(*#5,1(7%#-(#(&+%&#'(0)'&%&p#

#############################################################

J#$,#c1&+3+)03%1,*3-,-#&(#(1+3(1-(#9)(#(&#;ga=G;X]#(#cI`=F#
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• A*1%- XS- Y&/3*- 3%- "%152%10*1- 3%- )*3*- $#%$9"&- 3%+- 8"25&'- "%8#10"*3*1- %/-

5*5%+>8"*(&Z5#,*""*-&-*-0"*4P1-3%-&0"&-$%3#&-U[\:]V-$#/20&1F=-

$3&+,'8# &(0)(103,*5(1+(8# 8!1:$'+=# )1,R,R)1,8# *%&# .'%2*(5,&F# G&0'323'*%&# (1# *,# .3D,'',F# ;3#

&)'@(1#1)(:%&#.'%2*(5,&#&(#'(@3&+',1#+,52341F#G*#.'%0(&%#&(#+('531,#0),1-%#1%#A,/#5O&#

1,-,#9)(#,@'(@,'F#

• A*1%-[S-D)+*"*)#>/-1%)2%/)#*+-3%-+*1-"%152%10*1-1>+&-1#-%1-/%)%1*"#&-U]V:Q\-$#/20&1F=-

G&+,# (&# *,# .'35(',# %.%'+)13-,-# 9)(# +3(1(1# *%&# 31+(@',1+(&# -(*# Z').%# -(# S',2,7%# # .,',#

0%1:('&,'# (1# B%'5,# n?@A<@8A>;=% C;:;% )+*"#(#)*"- % UQ?% R<@% 3%9*0#"o8# ,0('0,# -(# +%-,&# *,&#

'(&.)(&+,&# @(1(',-,&F# $,&# -3B('(103,&# 03('+,5(1+(# .)(-(1# -3&0)+3'&(F# h%# %2&+,1+(# (*#

]'5%13D,-%'#-(2(#5%13+%'(,'# *,# -3&0)&3P1#-(# +,*# &)('+(#9)(#!""$# /!# 9&)$"+)!# !*#$;1!;$1#

+*9&1=$)+-*2#S%-,&#*,&#.'(@)1+,&#/#0%5(1+,'3%&##9)(#,/)-(1#,#0*,'3B30,'#*,&#'(&.)(&+,&8#&(#

,*3(1+,1#/#,.%/,1F#$,#1%'5$#(&#9)(#&(#.,&,#,#*,#&3@)3(1+(#'(&.)(&+,#0),1-%#*,#.'(0(-(1+(#

A,#&3-%#&,+3&B,0+%'3,5(1+(#,0*,',-,F#G1#(&+(#.'%0(&%#1,-,#(&#(*3531,-%8#!/'!=&/#&#*&#%!#

$),!1%&#)&*#"$#1!/7,!/'$2#

• A*1%-]S-^&0*)#>/-5"%+#$#/*"-#/3#4#32*+-5*"*-+*1-"%152%10*1=-

X,-,#.,'+303.,1+(#(&0%@(#-(*#+%+,*#-(#.'%2*(5,&#*%&#9)(#4*#0%1&3-(',#&%1#*%&#[#5(7%'(&#/#

&(#*(&#,&3@1,#)1#.)1+,7(#(1#)1,#(&0,*,#-(#!#,#[8#&3(1-%#!#(*#5<135%#/#[#(*#5OQ35%N#

o ;(# ,&3@1,# )1# .)1+,7(# -(# [# ,*# 5O&# 35.%'+,1+(# 8/# )1# .)1+,7(# -(# !# ,*# 5(1%&#

35.%'+,1+(8##

o ]#*%&#0310%#'(&+,1+(&N#;(#,&3@1,#)1#.)1+,7(#-(#J#,*#5O&#35.%'+,1+(#8/#)1#.)1+,7(#

-(#"#,*#5(1%&#35.%'+,1+(8#

o ]#*,&#+'(&#'(&+,1+(&F#;(#,&3@1,#)1#.)1+,7(#-(#k#,*#5O&#35.%'+,1+(#8/#)1#.)1+,7(#-(#

U#,*#5(1%&#35.%'+,1+(8#

o G*#.'%2*(5,#9)(#9)(-,8#(&#Y8#,#)1%#5O&#.'%2*(5,&F#

• A*1%-VS-^&0*)#>/-A#/*+=-

;P*%# &3# A,/# -)-,&# &(# '(,*3D,# )1,# 1)(:,# :%+,03P1# (&+,2*(03(1-%# (*# ',1C31@# B31,*F# ;3# A,/#

0%1+'%:('&3,&#'(&.(0+%#,#*,#:%+,03P1#,&3@1,-,#&(#:)(*:(1#,#'(.(+3'#*%&#.,&%&#,1+('3%'(&#/#&(#

(&+,2*(0(#(*#',1C31@#B31,*F#
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#

U$:"$#DD2#$3&+,#-(#.,'+303.,1+(&#(1#(*#S,**('#'(,*3D,-%#0%1#(*#;(0+%'#]'+(&,1,*#t#c1&+3+)03%1,*#(#c1:(&+3@,-%'(&#
*%&#-<,&#Jpq%D@%G;YB%D@%rgfg%@8%@=%_BO@=%L<@@8%)BY;=\%%->S;%D@=%G;:%D@%/B8A@CA>P8%*6p7'&4%S;gh]e0"#

#

#

#

#

#

#

R&'&#D2#S,**('#d36,#-(*#e,'#J#/#[#-(#5,/%#

!"# !)?U@T# 1+'3-/-O+/-0,# H(/3$'#
7# ?+'I+#Q$;c#\de-*+# P#_#W#?+_$# 8'2O$D4/+6(%-+#
E# ?+'/$#4'3(+*+# P#_#W#?+_$# 8'2O$D4/+6(%-+#
J# ?-93$,#1(6'+.+# P#_#W#?+_$# 8'2O$D4/+6(%-+#

M# ?+2'-/-$#b99$+# P#_#W#?+_$# 4'3(;+,+9#
P# ?+'I+#=$''(;# P#_#W#?+_$# 4'3(;+,+9#
W# 1+$9+#1$&9(3(## P#_#W#?+_$# 4'3(+,+9#
X# @$;(,6$#4''$_$# P#_#W#?+_$# 4'3(;+,+9#

[# Q2+,#:+'9$;#L2-'$.# P#_#W#?+_$# <Y)1#
7]# @$6'-*$#G-ff# P#_#W#?+_$# <Y)1#

77# 4,3$,-$#4'+,-;# P#_#W#?+_$# <Y)1#
7E# Q$;c#4/(5(6$# P#_#W#?+_$# H2&O(;/+#
7F# H-95-+#`(',a,6(.# P#_#W#?+_$# H2&O(;/+#

7J# 82-99('%$#6(9#:+,3$# P#_#W#?+_$# 4'3(;+,+9#
7M# ?0,-/+#6(9#:+,3$# P#_#W#?+_$# 4'3(;+,+9#

7P# Q2+,#:+'9$;#R+'*+;# P#_#W#?+_$# 4'3(;+,+9#
7W# :9+26-$#8+3-/+# W#?+_$# 8'2O$D4/+6(%-+#
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U$:"$#DE2#V(&0'3.03P1#-(#1)(:%&#.'%2*(5,&#-(+(0+,-%&#.%'#&(0+%'#,'+(&,1,*8#31&+3+)03%1,*3-,-#/#(Q.('+%&#

5%-(*,-%'(&F#

BCQ#l(&+'3003P1#1,:(@,03P1#5,'<+35,#
)@?O:>AA>B8@?%CB:%C;:O@%%U;:[O>U;%D@%=;%8;N@9;A>P8%D@%=;%F=BO;\%%?BT:@%OBDB%AB8%=;?%C@R<@S;?%@UT;:A;A>B8@?"-
BIQ#X%10(1+',03P1#-(#*,#B*%+,#-(23-%#,#9)(#B,*+,1#.)1+%&#-(#-(&0,'@,%
L<@% CB:% UBO>NB?% D@% D@?@UT;:R<@% OBD;% =;% F=BO;% ;:O@?;8;=% ?@% AB8A@8O:;% @8% =;% C;:O@% ?<:% D@% =;% :@9>P8% Y% ?@% 8BOP% <8;%
@U>9:;A>P8%D@%=B?%:@A<:?B?%];A>;%@=%=;DB%?<:"%

B?Q#$%&#0%&+%&#%.(',03%1,*(&#&(#(10,'(0(1#
+B?%AB?OB?%BC@:;A>B8;=@?%;=%O@8@:%R<@%D@?C=;V;:?@%;%<8;%D>?O;8A>;%U;YB:%D@%=B%R<@%@:;%];T>O<;="%

#BDQ#h%#A,/#.*,13B30,03P1#-(*#(&+,-%#,1+(#0,+O&+'%B(&#A,03,#(*#&(0+%'#,'+(&,1,*%
2B% ];T>DB% <8;% C=;8>F>A;A>P8% D@% C;:O@% D@=% @?O;DB% C;:;% ;TB:D;:% =;% ?>O<;A>P8% D@=% TB:D@% AB?O@:B% Y%UQ?% ];A>;% @=% ?@AOB:%
;:O@?;8;=%
BEQ#c10('+3-)52'(#(1#(*#(&+,-%#-(#*%&#'(0)'&%&####

B_Q#e(1%'#(&B)('D%#.%'#.4'-3-,&#-(#31B',(&+')0+)',&#/#(52,'0,03%1(&#

B\Q#X,523%#(1#(*#5%-%#-(#)+3*3D,'#(*#2%'-(#.(&9)('%F#X,523%#(1#(*#5%-%#-(#)+3*3D,'#(1#*,&#0,*(+,&#

/#&3+3%&#-(#-(&(52,'9)(#

B]Q# X%&+%&# (0%1P530%&# /# &%03,*(&# (*(:,-%&# 9)(# -(5,1-,1# ,.%/%# /# 1)(:%&# @,&+%&# .,',# *,#
;%03(-,-#/#(*#G&+,-%F#

B^Q# l(B%'D,'# %# # 1(0(&3-,-# -(# 310'(5(1+,'# 5(-3-,&# -(# ,*('+,# /# &(@)'3-,-# (1# *,&# 0%5)13-,-(&#
0%&+(',&F#

BC`Q#l(B%'D,'#5(-3-,&#-(#,*('+,#/#&(@)'3-,-F#

BCCQ#h(0(&3-,-# -(# (:,*),'# *%&# '(0)'&%&# (QA,)&+3:,5(1+(# B'(1+(# ,# ,*+(',03%1(&# 9)(# (&+'(&P# (*#
&3&+(5,F#

BCIQ# GQ3&+(103,# -(# )1,# 5(1%'# 0,.,03-,-# -(# 5)(&+'(%# .%'# )1# 5(1%'# (&B)('D%# -(&.*(@,-%#
^C:BT=@U;?% AB8% U<@?O:@;DB:@?% Y% CB:% C:BT=@U;?% @?O:<AO<:;=@?% D@% =B?% C<@:OB?`% ;<U@8O;:Q% =;% >8A@:O>D<UT:@% D@% =;?%
@?O>U;A>B8@?"#
BC?Q# $%&# 0%&+%&# &%03,*(&# /# (0%1P530%&# -('3:,-%&# -(*# S&)1,53# .%-'<,1# +',-)03'&(# (1# 5,/%'(&#

.'(&3%1(&#.%'#,)5(1+%#-(#0)%+,F#

BCDQ#GQ3&+3'O#)1#,)5(1+%#(1#*,#5%'+,*3-,-#1,+)',*#/#'(-3&+'32)03P1#-(*#(&B)('D%#.%'#(B(0+%#B<&30%#

-(*#+&)1,538#.'%0(&%&#9)(#&%1#-(#-3B<03*#5(-303P1#(#310%'.%',03P1#(1#*%&#5%-(*%&F#

BCEQ#S(5%'#(1#(*#0,523%#-(*#B%1-%#5,'31%#

BC_Q#V3B('(103,&#(1#.'(&(103,#/#0%5.%'+,53(1+%#-(#*,#23%5,&,#

BC\Q#='%2*(5,&#(&+')0+)',*(&#-(#-(&0,'@,#/#.'%0(&%F#

BC]Q#G*3531,03P1#&31#'(.%&303P1#-(#*,#-(&0,'@,#

BC^Q#]0%'+,53(1+%#-(#*,#+(5.(',-,#-(#.(&0,#

BI`Q# l(0%'+(# .'(&).)(&+,'3%# @(1(',*# .,',# (*# &(0+%'# .W2*30%N# # 9)4# .%-'<,# +(1('# 3103-(103,# (1#
*353+,03%1(&#.,',#*,#'(,*3D,03P1#-(#.'%/(0+%&#-(#31:(&+3@,03P1F#S(5,&#-(#B3&0,*3D,03P1F#

BICQ#=%0,#0*,'3-,-#(1#*,#@(&+3P1#,-5313&+',+3:,#-(#*,#;ga=G;X]#-(#'(,003P1#/#,0+),'#(1#&)#@(&+3P1#
B3&0,*3D,-%',#
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BIIQ#$(1+3+)-#(#310,.,03-,-#-(*#;Glh]=G;X]#-(#'(,003P1#/#,0+),'#(1#&)#@(&+3P1#B3&0,*3D,-%',#

BI?Q# I',@3*3-,-# -(*# &3&+(5,# -(# (Q.*%+,03P1# -(# *%&# '(0)'&%&# .(*O@30%&# .%'9)(# (&+O1# (&+%&#
%'3(1+,-%&#(1#)1#__L#&%*,5(1+(#,#*,#(*,2%',03P1#,#*,#A,'31,#-(#.(&0,-%#H5(1%'#.'%-)0+3:3-,-M#

BIDQ# c10('+3-)52'(# &%2'(# (*# (&+,-%# ,0+),*# -(# 0,*,-('%&# /# 2,10%&# 1,+)',*(&# .%'# (B(0+%# -(# *,#

5%-3B30,03P1#-(*#B%1-%#5,'31%F#

BIEN#G:3-(103,#-(#B,*+,#-(#.%*<+30,#-(#B%5(1+%#/#-(&,''%**%#,#*,#.(&0,#,'+(&,1,*8#*,#,0+),*#(&#5)/#

2O&30,#/#-(#&)2&3&+(103,#1%#-(#-(&,''%**%#(#311%:,03P1F#

BI_Q#l(0%'+(#.'(&).)(&+,'3%#HV30%+%5<,#/#5,1(7%R&)0(&%M#

BI\Q#]&3@1,03P1#-(#'(0)'&%&#'(5,1(1+(&#H-3&.%132*(&M#

BI]Q#]-(0),03P1#-(*#&3&+(5,#-(#5,1(7%#,#*,#+%5,#-(#-(03&3P1#

BI^Q#V(23*3-,-#-(*#&3&+(5,#-(#5%13+%'(%#

B?`N#V(&0,'@,&#5)/#*(1+,&#.%'#.'%2*(5,&#(1#*,&#.*,1+,&#/#0%10(1+',03P1#-(#B*%+,&#

B?CQ# h%# &(# ,.*30,# *,# +(01%*%@<,&# .,',# *,# (1+'(@,# -(# 31B%'5(&# /# -(&0,'@,&# H-(&.*,D,53(1+%#
-(0*,',03%1(&#/#+'O53+(&#:<,#0%''(%#(*(0+'P130%MF#

B?IN#V3B30)*+,-#%.(',03%1,*#(1# *,&#-(&0,'@,# H.%'# 31-)&+'3,&#0,<-,&8#.)('+%#-(#-(&(52,'9)(#/#-(#
,2,&+(0353(1+%MF#

B??Q#;(#,@)-3D,#*,#-(.(1-(103,#0%1#*%&#31-)&+'3,*(&#H.'4&+,5%&#0,'%&8#0%5.'(#0)%+,#(+0MF#

B?DN#c10('+3-)52'(#(1#0P5%#5(7%','#1)(&+'%#1(@%03%F#

B?EQ#X%1B*30+%#-(#31+('(&(&#-3&.,'(&#H,'+(&,1,*#t#31-)&+'3,*M#

B?_N#;(#,@)-3D,#(*#1%#&(1+3-%#-(#.('+(1(103,#A,03,#(&+%&#'(0)'&%&#H0%R5,1(7%M#

B?\Q#e('5,#(1#(*#5(7%',53(1+%#-(#31:(&+3@,03P1#03(1+<B30,#/#5%13+%'(%#.%'#.,'+(#-(#*%&#B%1-%&#

(&+,+,*(&#

B?]N#V3&0%1+31)3-,-#(1#*,#31:(&+3@,03P1#-(#'(0)'&%&F#
#

#

U$:"$#D_2##V(&0'3.03P1#-(##1)(:,#*3&+,#-(#.'%2*(5,&#'(&)53-%&#.%'#&(0+%'#,'+(&,1,*8#31&+3+)03%1,*3-,-#/#
(Q.('+%&#5%-(*,-%'(&F#

T"25&-RS-H#+0&/-!%3"*,*'-H*2"#)#&-?++&*'-!*&+*-!&9+%0%'-Y&3"#8&-_#((-.-H*"<*-`&""%1-

BCQ#G,1;+=+!*'&#%!#$"'!1$)+&*!/#9Y/+)$/#5#;!&;1[9+)$/#6,!#;!*!1$1&*#7(1%+%$/#!/'1,)',1$"!/#!*#"$#

%!/)$1;$#)&*#)&*/!),!*)+$#!*#!"#71&)!/&#%!#!X7"&'$)+-*#

!RS-)@?O:>AA>B8@?%CB:%C;:O@%D@%=;%U;:[O>U;%@%=;%8;N@9;A>P8%D@%=;%F=BO;\%?BT:@%OBDB%AB8%=;?%C@R<@S;?%@UT;:A;A>B8@?\%!XS-
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