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Decisiones de inversión bursátil en periodos de alta volatilidad.  
Un análisis de sensibilidad mediante el enfoque “Risk Metrics”
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Eduardo Adolfo Pérez Gómez2   
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1. Introducción
!"#$"#%&'%"()*+#%'+",-*'+#.#/"("'*%)+0#%1#'(&+#2%#1(#')*&*&#2%1#3%2*+#4)*%"5%#6$%#7(#*-8('5(2+#%"#1(&#

9+1&(&#*"5%)"('*+"(1%&0#%&#:('5+)#2%#(";1*&*&#.#8+)#&$8$%&5+#2%#8)%+'$8('*,"#8()(#1+&#-%)'(2+&#/"("'*%)+&#2(2+#
que es complejo considerar óptimas decisiones de inversión por la alta volatilidad del mercado y por los diversos 
)*%&<+&#6$%#%":)%"5("#1+&#(<%"5%&0#2%#-("%)(#%&8%'*(1#1(&#(2=%)&*2(2%&#6$%#&%#8)%&%"5("#8+)#%1#)*%&<+#2%#-%)'(2+>

!&# &*<"*/'(5*=+# 8()(# 1+&# *"=%)&*+"*&5(&# &(9%)# ',-+# +95%"2);"# $"# 8+)5(:+1*+# 2%# *"=%)&*,"# '+))%'5(-%"5%#
2*=%)&*/'(2+#.#$"(#'()5%)(#%/'*%"5%#%"#8%)*+2+&#6$%#-$%&5)("#(15(#%=*2%"'*(#2%#=+1(5*1*2(2#'+-+#1+#7(#&*2+#1(#
')*&*&#2%1#3%2*+#4)*%"5%>#?+)#5(1#-+5*=+0#'+"=*%"%#8)%<$"5(-+&#@'$;1#%&#1(#-%5+2+1+<A(#*"2*'(2(#8()(#1+<)()#%&5%#
objetivo?

!"#'*%)5+#&%"5*2+#'$(16$*%)#8%)&+"(#'+"#=(1+)#(26$*&*5*=+#6$*&*%)(#&(9%)# 1(#)%&8$%&5(0#.# 1(#8)+8$%&5(#6$%#
&%#8)+8+"%#%&5(#5%&*5$)(#8()%'%#%"'+"5)()1(0#8+)#%1#7%'7+#2%#2%5%)-*"()#$"#2%5(11(2+#(";1*&*&#2%1#B(1+)#%"#C*%&<+#
-riskmetrics- con apoyo de las técnicas econométricas en el sentido estricto de las series de tiempo.

Por lo anterior muchos sabemos que el cálculo del Valor en Riesgo quedó en entredicho en la crisis hipotecaria 
2%1#=%)("+#2%1#DEEF0#1(#'$(1#%=*2%"5%-%"5%#*-8('5,#(#1(#%'+"+-A(#)%(1#2%#5+2+#%1#-$"2+#'+"#1(#'(A2(#2%#G%7-("#
H)+57%)&>#!11+#6$*%)%#2%'*)#6$%#%1#';1'$1+#2%1#B(1+)#%"#C*%&<+#6$%#*-81%-%"5()+"#9("'+&0#(&%<$)(2+)(&0#'(&(&#2%#
9+1&(#.#:+"2+&#2%#*"=%)&*,"0#5(1#=%I#"+#:$%#%1#'+))%'5+0#2%9*2+#(#6$%#"+#&%#'(85+#1(#-;J*-(#8K)2*2(#%&8%)(2(#%"#6$%#
8$2*%)("#*"'$))*)0#&*5$('*,"#6$%#"+#8)%=*+#(#%&5(&#*"&5*5$'*+"%&#2%#1(#6$*%9)(>

La respuesta a que la metodología del cálculo del Valor en Riesgo con el apoyo de análisis del tipo técnico 
.#:$"2(-%"5(1#"+#:$"'*+",0#%&#&*-81%L#%"#1+&#-%)'(2+&#/"("'*%)+&#"+#%J*&5A(#*":+)-('*,"#&*-K5)*'(0#%&#2%'*)0#1+&#
-%)'(2+&#"+#%)("#%/'*%"5%&0#.#%11+#%=*2%"5%-%"5%#8+)6$%#&%#5*5$1()*I()+"#1(&#7*8+5%'(&#)*%&<+&(&0#(8()5%#2%#$"(#
*"%/'(I#)%<$1('*,"#<$9%)"(-%"5(1#%"#1+&#8)+2$'5+&#%&5)$'5$)(2+&#6$%#2%5+"()+"#1(#')*&*&>#!"#%&5%#&%"5*2+#"+#&%#
&(9A(#%"#2+"2%#%&5(9(#%1#)*%&<+0#+#9*%"0#6$K#*"&5*5$'*+"%&#1+#8+&%A("#%"#&$&#('5*=+&#.#%"#&$&#7+M(&#2%#9(1("'%0#8+)#
1+#6$%#1(&#*"&5*5$'*+"%&#(1#2()&%#'$%"5(#6$%#1+&#'+"5%-81(9("0#'(.%)+"#%"#2%:($15>

H;&*'(-%"5%#1(# 5K'"*'(#2%1#B(1+)#%"#C*%&<+#"+#:$%#'+-+#5(10# 5("#%/'*%"5%0# *"'1$&+#7(&5(#8()(#1(#C%&%)=(#
N%2%)(10#6$%#9*%"0#1(#*-8+"A(#'+-+#-%2*2(#)%<$1(5+)*(#(#1(&#*"&5*5$'*+"%&#/"("'*%)(&>#!&5(#:(15(#2%#%/'*%"'*(#&%#
criticó y hasta cierto punto ha ido buscando crear nuevas líneas de investigación en este sentido. Una de ellas y 
8()(#6$%#O(11#P5)%%5#%&5$=*%)(#5)("6$*1+#:$%#%1#';1'$1+#2%#1(&#7*8+5%'(&#%"#%1#'+"5%J5+#2%#1+&#8)%'*+&>#45)(#7(#&*2+#
el cálculo de la distribución de la cartera considerando nuevos axiomas basados en el lema de Ito. 

P*%"2+#(&A0#"$%&5)(#8)+8$%&5(#%&#&*-81%#.#'+"&*&5%#%"#%1#-*&-+#';1'$1+#2%1#B(1+)#%"#C*%&<+#6$%#8)+8$&+#
Q?#3+)<("0#8%)+#'+"#%1#(8+.+#.#'+"#&,1*2+&#()<$-%"5+&#2%#$"#(";1*&*&#%'+"+-K5)*'+#2%#&%)*%&#2%# 5*%-8+#6$%#
'+"5%-81(#-+2%1+&#2*";-*'+&0#2%#-("%)(#%&8%'*(1#$"#-+2%1+#2%#B%'5+)%&#R$5+))%<)%&*=+&0#%1#'$(1#(5%))*'%#%"#
un análisis de cointegración tomando en cuenta que lo que busca un inversionista es encontrar el equilibrio de su 
8+)5(:+1*+#2%#*"=%)&*,"#%"#%1#1()<+#81(I+0#9;&*'(-%"5%#8()(#6$%#&$&#)%"2*-*%"5+&#&%("#(5)('5*=+&#.#5(-9*K"#'+"#%1#
/"#2%#-*5*<()#1+&#2*=%)&+&#)*%&<+&#2%#-%)'(2+>

!"#%&5%# 5%"+)0# %1#+9M%5*=+#<%"%)(1#2%#%&5(# 5%&*&# %&#(&*-*1()#$"#%/'*%"5%#8+)5(:+1*+#2%# *"=%)&*,"0#+95%"*2+#
de la alta volatilidad en los mercados pronunciada en la crisis del Medio Oriente. El primer objetivo particular 
%&# 2%5%)-*"()# %"# $"#-+2%1+# 1*"%(1# .# '+"# %1#-K5+2+#2%#H('ST()20# 1(&# (''*+"%&# 6$%# '+-8+"2);"# %1# 8+)5(:+1*+#
8)*"'*8(1-%"5%#8+)#&$#&*<"*/'("'*(#%&5(2A&5*'(>

En esta línea el planteamiento de la presente tesitura corresponde a la siguiente hipótesis: los portafolios 
 !" #$%!&'#($")*!"+*!',&-$"-.,-"%/.-,#.# - "!$" ./'"+!&0- /'"1$-$0#!&/'"!$" ,#!+2/'" !"0&#'#'"1$-$0#!&-"3"

 !! "#$%&$#'()*! %&! +$)&),-'! $)&! .&! /)*01'()! %&! 2'! +*3%$#'2#('(! %&! +$)&),-'! 4)&%5'1#'! 6! 7#&'&$#'1'! (%! 2'! 89:4;! ,)10'()<
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económica se diluyen con la correcta implementación del cálculo del Valor en Riesgo, apoyándose a su vez  
con  las técnicas econométricas.

El artículo se enfoca en detallar los datos y la metodología econométrica que se realizará para la 
'+":+)-('*,"#2%1#8+)5(:+1*+#2%#*"=%)&*,"0#%1#'$(1#9(M+#1+&#()<$-%"5+&#2%#1(&#5K'"*'(&#%'+"+-K5)*'(&#2();#8(&+#(#
la implementación de la máxima pérdida esperada del portafolio en el sentido del Valor en Riesgo que propone 
%1#9("'+#2%#*"=%)&*+"%&#Q?#3+)<(">#N*"(1-%"5%#&%#(9+)2();"#1(&#&*<"*/'(5*=(&#'+"'1$&*+"%&#2%#%&5(#5%&*5$)(#.#&$&#
respectivas recomendaciones.

2. Desarrollo del artículo
4$!',-5#.# - "1$-$0#!&-" !.""6! #/"7&#!$,!"3"'*"#+2-0,/"!$"*$"2/&,-8/.#/" !"#$%!&'#($9"*$"-$:.#'#'"

econométrico

2.1 Datos y Metodología
!"#%1#8)%&%"5%#(8()5(2+#&%#2%&())+11(#%1#-+2%1+#2%#)%<)%&*,"#1*"%(10#'+"#%1#'$(1#&%#=%);#%1#2%&())+11+#6$%#5*%"%"#

1+&#('5*=+&#/"("'*%)+&#%"#%1#2%&%-8%U+#2%1#N$5$)+#OVW>#!1#(";1*&*&#'$("5*5(5*=+#%&##(#5)(=K&#2%#1(#%'+"+-%5)A(X0#'+"#
9(&%#%"#$"#-+2%1+#1*"%(10#%1#'$(1#8()(#"$%&5)+&#/"%&#2%#(";1*&*&#*"5%)%&(#1(#*"5%)8)%5('*,"#2%#1+&#'+%/'*%"5%&0#.#'+"#
9(&%#%"#%&5(&#-*&-(&#=()*(91%&#'+"=%)5*)#%1#-+2%1+#%"#$"+#2%#5*8+#2*";-*'+0#8()(#1$%<+0#+9&%)=()#'+*"5%<)('*,"#
en el largo plazo. En esta última interpretación se visualiza el impulso que hay en nuestras variables de estudio y 
1(#)%&8$%&5(#%"#%1#N$5$)+#YOVWZ>#

!1# 8%)A+2+# 2%# (";1*&*&# '+-8)%"2%# 2%1# [# 2%# 2*'*%-9)%# 2%# DE[E# (1# X# 2%#-()I+# 2%# DE[[0# '+-8)%"2*%"2+#
%J('5(-%"5%#\F#2(5+&>#P+"#&%)*%&#2%#5*%-8+#'+"#:)%'$%"'*(#2*()*(0#%"#2+"2%#&%#*-81%-%"5()+"#1+<()*5-+&#%"#5+2(&#
1(&#=()*(91%&0#9;&*'(-%"5%#'+"#%1#/"#2%#*-81%-%"5()#1(#:+)-(#:$"'*+"(1#Y1+<]1+<Z0#%"#%1#&%"5*2+#2%#6$%#%&#1(#:+)-(#
6$%#2%5(11(##1(#%1(&5*'*2(2#2%#1(&#=()*(91%&#*"2%8%"2*%"5%&0#8+)#1+#6$%#*"2*'(#6$%#8+)#'(2(#8$"5+#8+)'%"5$(1#2%#1(#
variable explicativa hace que crezca o decrezca la variable dependiente. El objetivo de usar logaritmos básicamente 
:$%#'+"#%1#/"#2%#&$(=*I()#1(&#&%)*%&#2%#(";1*&*&#.#'+"#%1#/"#2%#*"5%)8)%5()#%1(&5*'*2(2%&#%"#%1#-+2%1+#2*";-*'+0#
%"5)%#1+&#('5*=+&#/"("'*%)+&#.#%1#N$5$)+#OVW>#!1#8(6$%5%#%&5(2A&5*'+#6$%#&%#$5*1*I(#%&#%1#&+:5T()%#%'+"+-K5)*'+#
2%"+-*"(2+#!]B*%T&#^>E0#%"#%1#'$(1#&%#)%(1*I,#1(#)%<)%&*,"#.#&%#=%)*/'()+"#1(&#8)$%9(&#2%#7*8,5%&*&#)%1%=("5%&#(#$"#
"*=%1#2%#&*<"*/'("'*(#2%1#^#8+)#'*%"5+>#G(&#=()*(91%&#6$%#&%#$5*1*I()+"#&%#+95$=*%)+"#2%1#8+)5(1#%"#*"5%)"%5#_(7++#
N*"("'%0#.#&+"#1(&#&*<$*%"5%&L

- N$5$)+#2%1#?%5),1%+#YOVWZ#
- Índice de Precios al Consumidor (IPC ^MXX)
- Precio de la acción ALFA-A (ALFAA.MX)
- Precio de la acción AMERICA MOVIL-L (AMXL:MX)
- Precio de la acción ARA.MX (CONSORCIO ARA)
- ?)%'*+#2%#1(&#(''*,"#VB#R`V!aR#a?4#YR`V!aRa?4>3bZ
- Precio de las acción GRUPO BIMBO-A (BIMBOA.MX)
- Precio de las acción CEMEX-CPO (CEMEXCPO.MX)
- ?)%'*+#2%#1(&#(''*,"#a4cVC4GRd4CR#a?4#Ya43!CaWeHa>3bZ
- ?)%'*+#2%#1(&#(''*,"#!G!fVCR#Y!G!fVCR>3bZ
- ?)%'*+#2%#1(#(''*,"#N43!cV4#!a4c43#eVP#YN!3PReHd>3bZ
- Precio de las acción GRUPO CARSO-A1 (GCARSOA1.MX)
- Precio de las acción GRUPO FINANC-O (GFINBURO.MX)
- ?)%'*+#2%#1(&#(''*,"#gCe?4#NWc#HRc4CV!]4#YgNc4CV!>3bZ
- Precio de las acción GRUPO MODELO-C (GMODELOC.MX)
- Precio de las acción GRUMA-B (GRUMAB.MX)
- Precio de las acción EMPRESAS ICA (ICA.MX) 
- ?)%'*+#2%#1(&#(''*,"#fW3H!CG_]aGRCf]R#YfW3H!CR>3bZ
- Precio de las acción Industrias MEXICHEM (MEXCHEM.MX)
- ?)%'*+#2%#1(&#(''*,"#V!G3!b]G#YV!G3!bG>3bZ
- ?)%'*+#2%#1(&#(''*,"#gCe?4#V!G!BWPR]a?4#YVG!BWPRa?4>3bZ

@!!A',.%2*)&B!C))3,'&*!6!A5)&%!D EF@B!3;3; @?G!*%H'2'&!I.%!2'!%$)&),%51-'!%*!%2!'&J2#*#*!$.'&5#5'5#K)!(%!L%&M,%&)*!%$)&M,#$)*!
reales basados en el desarrollo simultáneo de la teoría y la observación.
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- ?)%'*+#2%#1(&#(''*,"#ORG]3RCV]B#YORG3!bB>3bZ
Estas variables son representativas en el análisis de la volatilidad en los Futuros internacionales del 

8%5),1%+>#P%#%1*<*,#$5*1*I()#1(#=()*(91%#N$5$)+#2%1#OVW#'+-+#2%8%"2*%"5%0#9(M+#%1#')*5%)*+#8()(#%&5%#(";1*&*&#
2%#6$%#&$#*"')%-%"5+#+#2%&('%1%)('*,"0#2%8%"2%#2%#1(&#h$'5$('*+"%&#2%#1(&#=()*(91%&#%J81*'(5*=(&>#

Asimismo se eligieron utilizar como variables independientes al IPC y a los activos que componen 
1(# H+1&(# 3%J*'("(# 2%# B(1+)%&# -;&# )%8)%&%"5(5*=+&0# %&# 2%'*)0# 1+&# ('5*=+&# /"("'*%)+&# 6$%# '(85(9("0#
%"#-(.+)#-%2*2(0#%=*2%"'*(#2%#=+1(5*1*2(2i#%11+#(1#%-81%()#%1#';1'$1+#2%# 1(&#H%5(&#8()(#2%-+&5)()#%1#
comportamiento de los rendimientos en un marco de volatilidad semanal (véase cuadro 12 en anexos).

La técnica que se emplea es con el método de Mínimos Cuadrados Ordinarios (MCO). Al cumplirse 
los supuestos básicos junto con las propiedades de los estimadores se genera el mejor estimador lineal 
*"&%&<(2+0#%1#'$(1#&%#'+"+'%#'+-+#%1#V%+)%-(#2%#g($&&]3()S+=>##G(&#=()*(91%&#2%#%&5$2*+#&%#%J8)%&("#
%"#1(#)%<)%&*,"#6$%#&%#)%(1*I(0#(#5)(=K&#2%1#&*<$*%"5%#-+2%1+#1*"%(1L

Y
t
##j#k

0
#l##k

1
X

t-1
 + U

t
Y^>[Z

d%# %&5(# )%<)%&*,"# 1*"%(10# &%# 9$&'(# +95%"%)# 1+&# ('5*=+&# %&5(2A&5*'(-%"5%# &*<"*/'(5*=+&# '+"# %1#-K5+2+# 2%#
H('ST()20# .# 2%# (7A# 8(&()# (1# (";1*&*&# 2%# $"#-+2%1+# 2%#B%'5+)%&#R$5+))%<)%&*=+&# YBRCZ^0# '+"# %1# m"*'+# /"# 2%#
=%)*/'()#6$%#1(&#=()*(91%&#&%("#&*<"*/'(5*=(&#.#-("5%"<("#$"(#)%1('*,"#2*";-*'(>#R1#%-81%()#1(#5K'"*'(#2%#B%'5+)%&#
R$5+))%<)%&*=+&0#&%#5)(5("#(1<$"(&#=()*(91%&#'+-+#%"2,<%"(&#.#+5)(&#'+-+#%J,<%"(&#+#8)%2%5%)-*"(2(&>#R#1(#=%I#
&%#5*%"%#6$%#'+"&*2%)()#6$%#%&#$"#-+2%1+#2%#%'$('*+"%&#&*-$15;"%(&#+#%&5)$'5$)(1%&0#1+#'$(1#%&5;#%"#)%1('*,"#(1#
(";1*&*&#2%1#N$5$)+#OVW#.#%1#&7+'S#6$%#-("5*%"%#'+"#1(&#(''*+"%&#6$%#&%#%"'+"5)()+"#&*<"*/'(5*=(&#%"#%1#-+2%1+#
lineal.

Los Vectores Autorregresivos (VAR) permiten la dinámica de variables transversal. Cada variable no sólo se 
)%1('*+"(#'+"#&$#8)+8*+#8(&(2+0#&*"+#5(-9*K"#'+"#%1#2%#1(&#2%-;&#=()*(91%&#%"#%1#&*&5%-(>#?+)#%M%-81+0#%"#%1#BRC#
2%#2+&#=()*(91%&0#5%"%-+&#2+&#%'$('*+"%&0#$"(#8()(#'(2(#=()*(91%#Y.

1 y
 y

2
). Ello se expresa así:

                                               y
[05#
j#n

 11
 y

[05][#l#
n

 12
 y

D05][#l#
 u

[05###############
Y^>DZ

                                               y
D05#
j#n

 21
 y

[05][#l#
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 22
 y

D05][#l#
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D05################
Y^> Z

!&5%#BRC#&%#(8+.(#'+"#%1#8)+91%-(#2%#2%5%)-*"()#%1#"m-%)+#2%#)%I(<+&#(8)+8*(2+&#%"#%1#-+2%1+#2*";-*'+0#
por lo que propone utilizar  el  método de Akaike (AIC) –y otros-. 

e"(#=%I#2%5%)-*"(2(#1(#1+"<*5$2#2%#1+&#)%I(<+&0#&%#=%)*/'(#&$#%&5)$'5$)(#2*";-*'(#2%#1()<+#81(I+#'+"#%1#
5%&5#2%#'+*"5%<)('*,"#%"#%1#&%"5*2+#2%#Q+7("&%">#?+)#5("5+0#%1#(";1*&*&#2%#'+*"5%<)('*,"#2%#Q+7("&%"#Y[oppZ#%&5;#
en relación a analizar las restricciones impuestas por la cointegración de las series de un modelo dinámico no 
restringido. El planteamiento de Johansen en este análisis considera un modelo VAR de orden de integración (p).

                                                Yt =A1yt-1l#q>Apyt-p + ;xt + u
t

Y^>XZ#

!"#%1#-K5+2+#2%# Q+7("&%"# 1+&# '+%/'*%"5%&0# (1# *"2*'()# &*# 1(&# &%)*%&# &+"#2%1#-*&-+#+)2%"#2%# *"5%<)('*,"0#
&*<"*/'("#6$%#%"'$%"5)("#'+*"5%<)('*,"#%"#%1#1()<+#81(I+>#!&5%#+)2%"#2%#*"5%<)('*,"#1+#=%)*/'(-+&#'+"#%1#5%&5#2%#
d*'S%.#N$11%)0#%1#'$(1#&%#$&(#8()(#'+-8)+9()#&*#$"(#&%)*%#%&#+#"+#%&5('*+"()*(>#R&A0#&*#%"#%1#8)+'%&+#2%#-+2%1('*,"#
de una serie Yt#+9&%)=(-+&#6$%#%&#$"#8)+'%&+#%&5+';&5*'+0#&%#$5*1*I("#1(&#2*:%)%"'*(&#8()(#%&5(9*1*I()#1(#&%)*%#.#%&#
necesario decidir sobre el número de diferencias que necesita la serie.

Finalmente para corroborar la interpretación de las variables se analiza la descomposición de la varianza 
que permite medir en diferentes horizontes del tiempo el porcentaje de volatilidad que registra una variable por 
1+&#'7+6$%&#2%# 1(&#2%-;&0# &*"#2%&'()5()#6$%# # 1+&#'+%/'*%"5%&# *"2*=*2$(1%&#%&5*-(2+&#%"# 1+&#-+2%1+&#BRC#&+"#
2*:A'*1%&#2%#*"5%)8)%5()0#8+)#1+#6$%#&%#8)+'%2%#(#%&5*-()#1(#11(-(2(#:$"'*,"#2%#*-8$1&+])%&8$%&5(#YNWCZ#'+"#9(&%#%"#
la metodología de Cholesky el cual depende de la ordenación de la variables y estudia la respuesta de la variable 
dependiente en el sistema VAR ante “shocks” en los términos de error. De esta manera el interés de emplear las 
técnicas econométricas es con base en obtener lo siguiente:

- La serie original. 

F!!+*!L.&(',%&5'2!&)!$)&L.&(#1!%2!5N1,#&)!O%$5)1%*!:.5)11%01%*#$)*!DO:PG!$)&! 2'!,%5)()2)0-'!(%2!O'2)1!%&!P#%*0)!DO'PG;!9M5%*%!
I.%!%2!O:P!%*!.&!,)(%2)!(#&J,#$)!(%!*%1#%*!(%!5#%,3)!6!%2!O'P!%*!.&!,)(%2)!%*5'(-*5#$)!I.%!,#(%!2'!,JQ#,'!3N1(#('!%*3%1'!(%!.&!
3)15'L)2#)!(%!#&K%1*#M&!('();!")!I.%!*%!R.*$'!%&!%*5'!5%*#5.1'!%*!)35#,#S'1!%2!O'P!$)&!5N$&#$'*!%$)&),N51#$'*!I.%!$)&5%,32'&!%2!
O:P;
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- La ecuación de cointegración
- G(#&%)*%#8)+"+&5*'(2(#(#'+)5+#81(I+#8()(#'+))+9+)()#6$%#%1#-+2%1+#2*";-*'+#%&5%#9*%"#%&8%'*/'(2+>
e"(#=%I#%&8%'*/'(2+#%1#-+2%1+#8(&()%-+&#(#'(1*9)()#%1#B(1+)#%"#C*%&<+#2%1#8+)5(:+1*+#2%#*"=%)&*,">

2.2 Estimación 
!"#1(#%1(9+)('*,"#2%1#-+2%1+# 1*"%(1#&%#8)+8+"%"#('5*=+&#&*<"*/'(5*=+&#2%# 1(#H+1&(#3%J*'("(#2%#B(1+)%&#

(BMV) que se relacionan con nuestra variable de estudio que determinamos en la Crisis del Medio Oriente -el 
N$5$)+#OVW]>#!"#%&5%#'+"5%J5+#&%#*"'1$.%)+"#%"#%1#-+2%1+#2%#)%<)%&*,"#%1#W?a#.#1(&#(''*+"%&#-;&#&*<"*/'(5*=(&#
6$%#1+#'+-8+"%"0#&*"#%-9()<+#"+#5+2(&#)%&$15()+"#&%)#&*<"*/'(5*=(&#%"#'+"M$"5+0#8+)#1+#6$%#&%#'+"'1$.,#6$%#"+#%)(#
8+&*91%#'+":+)-()#%"#%&5%#&%"5*2+0#$"#8+)5(:+1*+#2%#*"=%)&*,">#

H(M+#%&5%#8("+)(-(0#%"5+"'%&0# &%#(81*',#%1#-K5+2+#2%#H('ST()20#+#2*'7+#2%#+5)(#-("%)(0#%1#-K5+2+#2%#
%1*-*"('*,"#7('*(#(5);&>#!11+#%"#8)*"'*8*+#'+"#%1#/"#2%#%=*5()#-$15*'+1*"%(1*2(2\0#%"#2+"2%#&%#:$%)+"#2%M("2+#(m"#
lado las variables explicativas con el p-value más alto y hasta donde la R2 ajustadaF dejará de subir. 

e"(#=%I#'+"'1$*2+#%&5%#8)+'%&+#2%#%1*-*"('*,"#.#'+"&*2%)("2+#1(&#=()*(91%&#&*<"*/'(5*=(&#8()(#%1#(";1*&*&80#
&%# '+":+)-("# 1+&# ('5*=+&#6$%# )%6$%)*-+&#8()(# 1(# %1(9+)('*,"#2%#"$%&5)+#8+)5(:+1*+0# '1()+#6$%# :(15(# ("(1*I()1+&#
%"#%1#-+2%1+#2%#B%'5+)%&#R$5+))%<)%&*=+&>#!"#%&5%#&%"5*2+#%1#-+2%1+#1*"%(1#6$%#&%#8)%&%"5(#%"#1(#)%<)%&*,"0#%&#%1#
siguiente:

Ecuación (6.1), Modelo Lineal

######NeVeC4#OVW#j##>DoXo##k
0
###]E>FDo#W?a#-##E>F\oE#R34BWG#+ #E> E E#a43!CaW  -

#############################Y\> ^^^Z#####Y]X> o Z###########Y]X>[ooZ###################YF>EX^Z##########################
#######E>\[\p#WcHeCPR###- #E>XDD#WaR#l# E>p[DD#ORG3!b#]#E>poE#g34d!G4
##############Y] >\\oZ#####################Y]X>pppZ##########Y\>[[XDZ####################Y]D>[XpZ

Después de este análisis representativo del impacto que genera la volatilidad de los precios del petróleo 
%"# 1(#H+1&(#3%J*'("(#2%#B(1+)%&0# &%#8)+'%2%#'+"# 1(# &*<$*%"5%#%&5*-('*,"0#%"# 1(#'$(1#%&# *"2*&8%"&(91%#'+"+'%)#
1(&# '()('5%)A&5*'(&# %&5(2A&5*'(&# 2%# 1(&# &%)*%&# 2%# 5*%-8+# *"=+1$')(2(&># !1# &*<$*%"5%# 8(&+0# :$%# 2%5%)-*"()# 6$%# 1(&#
&%)*%&#&%("#%&5('*+"()*(&0# 1+#'$(1# &%#'+))+9+),#'+"# 1(#8)$%9(#2%#d*'S%.]N$11%)#($-%"5(2(>#!"#%&5%#&%"5*2+0# 1(&#
&%)*%&#-("5*%"%"#$"#+)2%"#2%#*"5%<)('*,"#WY8Z0#%"#%1#6$%#8()(#%1#(";1*&*&#)%(1*I(2+#&%#2%5%)-*"(#6$%#1(&#&%)*%&#(1#
diferenciarlas y evaluarlas mantengan en el sentido de Johansen este orden de integración. 

R#'+"5*"$('*,"#%"#%1# '$(2)+#D# &%# (8)%'*(# %1# '+-8+)5(-*%"5+#2%# '(2(#$"(#2%# 1(&#=()*(91%&0# 6$%#
-("5*%"%#$"#+)2%"#2%# *"5%<)('*,"#%"# WY[Z#.# %"# WYDZ0#8+)# 1+#6$%# &%#8$%2%#%&8%)()#6$%# 1(&# &%)*%&# %&5K"#
cointegradas:

T!!+&!%2!$)&5%Q5)!(%!&)!5%&%1!31)R2%,'*!(%!,.25#$)2#&%'2#('(B!*#0&#U$'!I.%!2'*!K'1#'R2%*!#&(%3%&(#%&5%*!&)!(%R%&!%*5'1!$)11%2'$#)&'('*B!
RJ*#$',%&5%!3'1'!I.%!2)*!%*5#,'()1%*!*%'&!2#&%'2%*;

V!!"'!P2!,#(%!2'!31)3)1$#M&!5)5'2!(%!2'!K'1#'$#M&!(%!W!%Q32#$'('!3)1!2'!$),R#&'$#M&!2#&%'2!(%!1%01%*)1'*B!.&'!,%X)1!P2 

muestra un modelo apto para el análisis. 
Y!!/'1'!2'!*#0&#U$'&$#'!(%!2'!31)R'R#2#('(!(%!2'*!K'1#'R2%*B!%2!$1#5%1#)!#&(#$'!I.%!%&!2'!Z#3M5%*#*!&.2'!2'!K'1#'R2%!&)!%*!*#0&#U$'5#K'!D[!\!
]G!6!2'!Z#3M5%*#*!'25%1&'5#K'!&)*!*%H'2'!I.%!2'!K'1#'R2%!%*!*#0&#U$'5#K'!*#!D[!%*!(#L%1%&5%!(%!]G;!")!I.%!R.*$',)*!%*!I.%!*%!'31.%R%!2'!
Z#3M5%*#*!'25%1&'5#K'B!%*!(%$#1B!I.%!3^K'.2%!*%'!,%&)1!'!D_G!%&!.&!&#K%2!(%!*#0&#U$'&$#'!(%2!F!3)1!$#%&5);
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Cuadro 2
Estadísticas básicas de las variables y prueba de raíz unitaria Dickey Fuller9

 !" IPC #$%&"' COMERCI INBURSA ICA  #'$() *$%+('%

 Mean 4.594163 10.53552 3.55576 2.713632 3.967621 3.436274 3.551972 1.457171

 Median 4.581185 10.54 3.558771 2.74663 3.979121 3.449035 3.553632 1.456553

,$-./010 4.761233 10.56 3.592644 2.838493 3.996364 3.497416 3.582963 1.46902

 Minimum 4.506896 10.5 3.518388 2.598979 3.908015 3.29287 3.511545 1.436414

 Std. Dev. 0.071035 0.015694 0.017255 0.072604 0.025912 0.047679 0.018057 0.008042

,23456477 0.930139 -0.274896 -0.376178 -0.340062 -1.115268 -1.311845 -0.401105 -0.490522

,819:;7/7 2.99004 2.30466 2.482458 1.66369 2.936757 4.334857 2.374969 2.474406

,<-9=14>?49- 9.661219 2.193607 2.327943 6.276487 13.90052 24.19145 2.887159 3.458027

 Probability 0.007982 0.333937 0.312244 0.043359 0.000958 0.000006 0.236081 0.177459

 Sum 307.809 705.88 238.2359 181.8134 265.8306 230.2304 237.9821 97.63046

,210,2=@,+4A@ 0.333037 0.016257 0.019651 0.347908 0.044314 0.150037 0.021521 0.004269

 Observations 67 67 67 67 67 67 67 67

+/B34C,D1EE49,"FGH,!47:,7:-:/B -1.914 -2.14 -2.25 -1.143 -1.775 -3.255 -2.893 -1.219

5% significancia -2.906 -2.906 -2.906 -2.906 -2.907 -2.906 -2.906 -2.906

Probabilidad 0.324 0.229 0.191 0.693 0.389 0.02 0.051 0.661

+/B34C,D1EE49,"FIH,,!47:,7:-:/B -10.857 -8.146 -9.946 -7.587 -9.759 -6.778 -7.433 -6.912

5% significancia -2.906 -2.906 -2.906 -2.906 -2.907 -2.906 -2.907 -2.906

Probabilidad 0 0 0 0 0 0 0 0

+/B34C,D1EE49,"FJH,,!47:,7:-:/B -11.135 -6.361 -16.089 -8.456 -10.797 -9.834 -11.041 -11.641

5% significancia -2.908 -2.911 -2.907 -2.908 -2.909 -2.908 -2.908 -2.907

Probabilidad 0 0 0 0 0 0 0 0

N$%"5%L#!1(9+)('*,"#8)+8*(#9(&(2(#%"#2(5+&#2%#_(7++#N*"("'%#.#2%1#-+2%1+#%1(9+)(2+#%"#%1#&+:5T()%#%'+"+-K5)*'+#
2%"+-*"(2+#!]=*%T&

R7+)(#&%#8)+'%2%#(# 1(#%1(9+)('*,"#2%1#-+2%1+#BRC0#8()(#=%)*/'()#6$%# 1(&#=()*(91%&#&+"#&*<"*/'(5*=(&#.#
mantienen una relación dinámica. Como se mencionó en la metodología se toma el criterio de Akaike para observar 
1(#1+"<*5$2#2%#1+&#)%I(<+&#Y=K(&%#'$(2)+#[\#%"#("%J+&Z>#

d%#%&5(#:+)-(0#5*%"%#&%"5*2+#)%(1*I()#%1#-+2%1+#BRC#'+"#9(&%#%"#%1#')*5%)*+#2%#RS(*S%#].#+5)+&]#%1#'$(1#*"2*'(#
^#)%I(<+&>#!"#%&5%#%&'%"()*+#%1#-+2%1+#2%#B%'5+)%&#R$5+))%<)%&*=+&#8)+8+)'*+"();#1(#%'$('*,"#2%#'+*"5%<)('*,"#
8()(#2%5%)-*"()#6$%#1(&#&%)*%&#'+*"5%<)%"#%"#%1##1()<+#81(I+#Y=K(&%#&(1*2(#2%1#BRC#%"#("%J+&0#'$(2)+#[FZ>

2.3  Resultados
!"#%1#&%"5*2+#2%#)%(1*I()#%1#-+2%1+#2%#B%'5+)%&#R$5+))%<)%&*=+&#YBRCZ#8()(#%1#N$5$)+#OVW#&%#%&8%)(#6$%#

las series encuentren el equilibrio en el largo plazo. Bajo esta perspectiva se incurre en test de Johansen para 
*2%"5*/'()#1(&#8+&*91%&#)%1('*+"%&#2%#'+*"5%<)('*,"#%"5)%#1(&#2*&5*"5(&#=()*(91%&#6$%#*"'+)8+)(#2*'7+#-+2%1+>#!"#
%1#'$(2)+# #&%#8)%&%"5("#1+&#)%&$15(2+&#%&5(2A&5*'+&#2%1#V%&5#2%#Q+7("&%"100#5("5+#2%#1+&#($5+=(1+)%&#2%#1(#-(5)*I#
asociada a las relaciones de cointegración (Eisgenvalue), '+-+#2%#1+&#=(1+)%&#2%1#%&5(2A&5*'+#YV)('%#P5(5*&5*'&Z#.#
&$&#'+))%&8+"2*%"5%&#=(1+)%&#')A5*'+&#(1#^#8+)#'*%"5+#2%#&*<"*/'("'*(>

E!!"'!Z#3M5%*#*!&.2'!6!'25%1&'5#K'!(%!2'!31.%R'!:`7B!%*!2'!*#0.#%&5%a!
b)a!9)!%*5'$#)&'1#'!
b'a!+*5'$#)&'1#'!
"'!Z#3M5%*#*!&.2'!(#$%!I.%!2'!*%1#%!%*!&)!%*5'$#)&'1#'!*#!%2!K'2)1!(%2!%*5'(-*5#$)!(%!2'*!31.%R'*!%*!,%&)1B!%&!5N1,#&)*!'R*)2.5)*B!I.%!%2!
K'2)1!$1-5#$)!'2!F!3)1!$#%&5)!(%!*#0&#U$'&$#';

10  G+&#'+%/'*%"5%&#2%9%"#&%)#&*<"*/'(5*=+&#'+"#8]=(1$%#-%"+)#(1#^#8+)#'*%"5+#2%#&*<"*/'("'*(#.#1(#5#%&5(2A&5*'(#-(.+)#(#D>
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Cuadro 3
,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,(A-E1-B/K6,L4,E-,M914N-,L4,<;O-6746,

Sample (adjusted): 4 67

Included observations: 64 after adjustments

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

1"!,"'.%2 3%345%67893/%587:;53%3<=>;16%356%26/7:?%@78A:/8%

/&B'%,#+"!C&D%E,#%F,!'+%$,FF"!"#0"'G.%H%+-%I

>#!"'+!,0+"$%5-,#+"B!&+,-#%;&#J% "'+%E !&0"G

KL*-+M"',N"$  !&0" 0.05

No. of CE(s) Eigenvalue Statistic Critical Value Prob.**

None * 0.571615 190.9616 159.5297 0.0003

At most 1 * 0.472789 136.7067 125.6154 0.0088

At most 2 0.36685 95.73684 95.75366 0.0501

At most 3 0.310464 66.4858 69.81889 0.0896

At most 4 0.235761 42.69464 47.85613 0.1402

At most 5 0.212842 25.48665 29.79707 0.1448

At most 6 0.120407 10.16978 15.49471 0.2679

At most 7 0.030143 1.958805 3.841466 0.1616

% !&0"%+"'+%,#$,0&+"'%I%0-,#+"B!&+,#B%"O#E'G%&+%+M"%PQPR%D"C"D

%S%$"#-+"'%!"T"0+,-#%-F%+M"%ML*-+M"','%&+%+M"%PQPR%D"C"D

%SS7&0U,##-#VK&(BV7,0M"D,'%EHWWWG%*VC&D("'

Fuente: Elaboración propia basada en datos de Yahoo Finance y del modelo elaborado  
 !" #"$%&'()* " +%!%,-'*.+%"/ !%,.!)/%"012. ($3

4%,%"$ " $5 *)6)" !" $' ")!7#.$.$8" #"' $'"/ "9%:)!$ !".!/.+)";< " =.$' "+%.!' >*)+.?!"5)*)"#%$")+'.2%$";< "
+%,5%! !"#)"@%#$)"A =.+)!)"/ "B)#%* $" !"* #)+.?!")#"C<'<*%"DEF3"G"+%!'.!<)+.?!"$ ",< $'*)"#)" +<)+.?!"/ "
cointegración de largo plazo.

Ecuación (7.1), Cointegración 

4HFIE0JKG4FLI" MDEFN" O" " P" FQ4RS3TTT" 1" GAHBFURV3SWX" 1" 4HA0K4FRV3YZ[[[" P" FI@\K]GRV3T^XZ" 1"

F4GRV3__^Z"1"DGUA0`RS3SWZ"P"JAHa0UHRZ3TVS
Al llevar a cabo este análisis de cointegración podemos asimilar que las variables encuentran el equilibrio en 

 #"#)*>%"5#)b%"1;< "6. !"#%"/ c!.,%$")"Z", $ $"%",7$8"/ 6./%")";< " #"5 *.%/%")!)#.b)/%" $"/ "+ *+)"/ "Z", $ $18""
ya que las series sufren choques por variaciones en el Futuro del precio  internacional del petróleo. 

0$')" $"<!)" =+ # !' ", /./)"5)*)"#%$".!2 *$.%!.$')$"/)/%";< ",.'.>)!" #"*. $>%"/ "#)$"d<+'<)+.%! $"/ "#)$"
)++.%! $" !" #", *+)/%"c!)!+. *%"$<&*./)"5%*"#)"2%#)'.#./)/"/ #"C<'<*%"/ #"5 '*?# %8"5%*"#%";< "'),6.-!" !" #"#)*>%"
5#)b%8"#%$"):%**)/%* $"%6$ *2)*7!";< " #"* !/.,. !'%"/ "$<"5%*')&%#.%" ,5# )!/%" $'%$")+'.2%$8" $" #"+%** +'%3

2.4 Análisis Impulso-Respuesta de los activos
G:%*)"6. !8"/ #"5*%5.%",%/ #%"/ "B +'%* $"G<'%** >* $.2%$"MBGKN8"$ "'%,)" !"+< !')" #")!7#.$.$"/ ".,5<$%1

* $5< $')"MCFKN8"+%!" #"%6e '.2%"/ ")!)#.b)*" #".,5<#$%";< ":)f" !"#)$"2)*.)6# $"/ " $'</.%"f"#)"* $5< $')" !"#%$"
!.2 # $"/ #"5* +.%"/ #"C<'<*%"DEF3

0!"<!)"5*., *)".!$')!+.)" $' ")!7#.$.$" $"$.>!.c+)'.2%"5)*)")/ !'*)*!%$" !"#)".!' *5* ')+.?!";< "6<$+),%$"
 !"#%$")+'.2%$"c!)!+. *%$";< "+%,5%! !" #"g!/.+ "/ "#)"6%#$)", =.+)!)"/ "2)#%* $8"+%!"* $5 +'%")#"DEF3"0!"<!)"
segunda instancia es también fundamental analizar que los activos encuentren o no el equilibrio en el largo plazo 
+%!"* $5 +'%")#"FQ48"67$.+), !' "5%*;< "$ " $5 *)";< " $' "$ ".!+* , !' 3

 !"#$%&'

Fuente: Elaboración propia basada en datos de Yahoo Finance y del modelo elaborado  
 !" #"$%&'()* " +%!%,-'*.+%"/ !%,.!)/%"012. ($
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4%,%"$ "5< / "%6$ *2)*8"#%";< ".!' *5* '),%$" $";< " #" ;<.#.6*.%" !" #"#)*>%"5#)b%8"/ "#)$")++.%! $"
* $5 +'%")#"C<'<*%"DEF"$ "2)")"/)*8"5 *%" #" ;<.#.6*.%"/ "#)$")++.%! $"+%!" #"FQ4" $"5*%6)6# ";< "!%"$ "## 2 ")"
+)6%8"f" $'%"!%$"## 2)")"5 !$)*" !"#)"2%#)'.#./)/8"5 *%" !",)f%*", /./)" !";< "!%";< * ,%$".*")"#)"5)*"/ #"FQ48"
-a menos que vaya a la alza y eso lo brindan los momentos del mercado-. Lo que queremos es alinearnos con 
los excelentes rendimientos del Futuro del petróleo debido a que serán los mejores resultados de inversión 
5)*)"  #" #)*>%" 5#)b%8" +%!' ,5#)!/%"  #" $<5< $'%" / " ;< " #%$", *+)/%$" c!)!+. *%$" / $+%!')*7!" #%$" .,5)+'%$"
! >)'.2%$"/ "#)"+*.$.$"/ #"A /.%"H*. !' 8"5*.!+.5)#, !' "5%*"$ *"<!")+%!' +.,. !'%";< "f)")6$%*6. *%!"#)$"
bolsas internacionales.  

()*&&+,-.!/!.-%$01,&2.&3%&2.4$56/540$01,&2.&3%&7%!0%,8%&.,&354&%$-0754&#,%,$0.!54
G:%*)"6. !8"$ "5< / "%6$ *2)*"#)"/ $+%,5%$.+.?!"/ "#)"2)*.)!b)";< "5 *,.' ", /.*" !"/.& * !' $":%*.b%!' $"

del tiempo el porcentaje de volatilidad que registra una variable por los choques de las demás. 

 !"#$%&*9&:.4$56/540$01,&2.&3%&7%!0%,8%&/%!%&.3&;<+
%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%9&!,&#0"%A"0-)*-',+,-#%-F%2 3.

 Period S.E. 2 3 IPC 67893/ COMERCI INBURSA ICA 26/7:? @78A:/8

1 0.012061 100 0 0 0 0 0 0 0

2 0.013511 84.51298 0.046878 9.079855 0.122454 0.006634 1.247804 1.180029 3.803371

3 0.014621 77.93559 2.099759 8.726953 0.104618 1.789318 2.039413 1.340772 5.963574

4 0.016486 63.79982 3.769902 7.153362 3.901982 9.59601 2.278275 1.665792 7.834856

5 0.017477 56.93073 5.095869 10.35122 3.638616 8.915027 2.507793 2.352646 10.2081

6 0.018047 54.34877 4.816523 10.67906 5.031561 10.20518 2.512726 2.469668 9.936514

7 0.018801 51.42309 4.573894 10.89807 7.377155 10.74186 3.403773 2.394629 9.187525

8 0.019617 49.95584 6.334471 10.60878 7.288248 10.0246 3.822874 3.10499 8.860191

9 0.019928 48.49411 6.13918 10.76466 7.091484 11.55562 4.268732 3.068183 8.618036

10 0.020067 47.89909 6.870452 10.61658 7.036344 11.42762 4.242159 3.398259 8.509494

Fuente: Elaboración propia basada en datos de Yahoo Finance y del modelo elaborado  
 !" #"$%&'()* " +%!%,-'*.+%"/ !%,.!)/%"012. ($

0$'%$"* $<#')/%$"$.>!.c+)!";< " !"#%$"h#'.,%$"/g)$"/ #"5 *.%/%")!)#.b)/%"1,)*b%1"#)"2%#)'.#./)/"2)")"
 $')*"5* $ !' "1$ ",)!'. ! "+)$.".><)#"5)*)"#%$"h#'.,%$", $ $1""5%*"#%";< "/)/)"#)"$.>!.c+)!+.)" $')/g$'.+)""
/ "!< $'*%$")+'.2%$" !" #",%/ #%"#.! )#8"f"$%6* "'%/%"5%*;< " !+< !'*)!" #" ;<.#.6*.%" !" #"#)*>%"5#)b%8"
' ! ,%$"#)"+%!c)!b)"/ ";< "$ * ,%$")/2 *$%$")"#)"2%#)'.#./)/8")#",.$,%"'. ,5%";< "!%"/ e)* ,%$"/ "
contemplar el cálculo del Valor en Riesgo considerando la metodología Riskmetrics; básicamente la 
implementación del Riskmetrics es para corroborar que bajo incertidumbre los activos son adversos al 
*. $>%"/ ", *+)/%3"C.!)#, !' "$ "2 *.c+)";< " #",%/ #%" $' " $5 +.c+)/%"+%** +'), !' "f"$ "## 2)")"+)6%"
<!"5*%!?$'.+%"/ #"'-*,.!%"DEF"/ "+%*'%"5#)b%8"5)*)"#)"+<)#""e<!'),%$"#)" +<)+.?!"/ "+%*'%"f"#)"/ "#)*>%"
5#)b%"* $5 +'.2), !' 8"/ "')#"&%*,)";< "+%**%6%*),%$"<!"6< !")e<$' " !"#%$"5* +.%$".!' *!)+.%!)# $"/ #"
5 '*?# %8"/ 6./%")";< "$ "+)5')"#)"' !/ !+.)":.$'?*.+)"/ "#)$"$ *. $"f")/ ,7$"#%":)+ "+%!"6< !)"5* +.$.?!3"
a " ):g" $ " 5< / " $ i)#)*" ;< "  #",%/ #%" '. ! " <!" 6< !" 5*%+ $%" > ! *)/%*" / " .!&%*,)+.?!8" /<*)!' "  #"
5 *.%/%"/ " $'</.%"M2-)$ ">*7c+)"^N3"

 !"#$%&=
Ajuste del modelo estimado para el Futuro WTI
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Fuente: Elaboración propia basada en datos de Yahoo  y del modelo elaborado  
 !" #"$%&'()* " +%!%,-'*.+%"/ !%,.!)/%"012. ($3
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2.6 Conformación del Portafolio de inversión en tiempos de alta volatilidad
C.!)#, !' ": ,%$"## >)/%")#"%6e '.2%"> ! *)#";< "5*%5<$.,%$8" $"/ +.*8")*,)* ,%$" #"5%*')&%#.%"/ ".!2 *$.?!3"

Recordemos brevemente que los activos fueron seleccionados por el análisis econométrico que empleamos.
G"+%!'.!<)+.?!"$ "5* $ !')"#)"+)*' *)"+%!"$<$"* $5 +'.2)$")++.%! $"$ # ++.%!)/)$8")$g"+%,%" #"5%*+ !')e "/ "

inversión que se realizará en cada una de ellas.

Cuadro 4, Criterio del porcentaje de la Cartera11

         Cartera

% Betas 

Amovil 0.0917 0.22

Comerci 0.2417 0.58

Inbursa 0.3292 0.79

ICA 0.0667 0.16

2&D)"X 0.1958 0.47

@)-$"D- 0.0750 0.18

Sumatoria 1.0000 2.4

Fuente: Elaboración propia

] "+)#+<#?" #)"@ ')"/ "+)/)"<!%"/ " #%$")+'.2%$8"%6$ *2)!/%" #)"/.$,.!<+.?!"/ #" *. $>%"+%,%" & +'%"/ " #)"

/.2 *$.c+)+.?!3"U)"j"/ "#)"+)*' *)"$ "%6'<2%"/ "#)"&?*,<#)k""""
i

n

i

ix   !
"

"
1   donde x

i
 son las ponderaciones que se 

# ")$.>!)*%!")"#)$")++.%! $"/ "#)"+)*' *)8" !"%'*)$"5)#)6*)$8" #"5%*+ !')e "$ "2)")".!2 *'.*" !" $)")++.?!"/ "#)"+)*' *)3

Cabe señalara que 1
1

"!
"

i

n

i

ix  

Cuadro 5, Cartera del portafolio de inversión

                      Cartera del Portafolio

% Betas Beta * %

Amovil 0.0917 0.22 0.02017

Comerci 0.2417 0.58 0.14017

Inbursa 0.3292 0.79 0.26004

ICA 0.0667 0.16 0.01067

2&D)"X 0.1958 0.47 0.09204

@)-$"D- 0.0750 0.18 0.01350

Sumatoria 1.0000 2.4 0.53658 Beta del portafolio

Fuente: Elaboración propia

\!)"2 b";< "$ "/ ' *,.!%" #)"+)*' *)"f)"/.2 *$.c+)/)8"$ ":)*7" #"$<5< $'%"/ "<!)" .!2 *$.?!" .!.+.)#"/ "<!"
,.##?!"/ "5 $%$8",.$,%";< ",)!' !/*7"/<*)!' " #")i%"YVSS8"/)/%";< " #"B)#%*" !"K. $>%"$ " 2)#<)*7"+%!"5* +.%$"
de principios de ese año. Cabe indicar que el precio de las acciones que integran las carteras es del 9 de marzo de 
YVSS3"0##%";<. * "/ +.*";< "#%$"/)'%$";< "$ ".!+#<g)!" !" #",%/ #%"/.!7,.+%"&< *%!":)$')" #"Z"/ ",)*b%8"f"/ "):g"$ "
conformo la cartera a partir del de 9 marzo.

Por tanto la cartera quedo integrada por el siguiente número de acciones:

Cuadro 6, Cartera con número de títulos12

                                   Cartera 

%  importe precio n. de títulos

Amovil 0.0916557 91,655.70 33.79 2,712.51

Comerci 0.24165556 241,655.56 17.3 13,968.53

Inbursa 0.32916557 329,166.56 51.98 6,332.56

ICA 0.06655557 66,555.57 26.12 2,548.07

2&D)"X 0.19583333 195,833.33 35.79 5,471.73

@)-$"D- 0.075 75,000 71.99 1,041.81

Sumatoria 999,866.83 32,075.22

Fuente: Elaboración propia

  !!"#!$%&%!#'!()*$#)*%!+#!)#,-)$*)!,)%,%)(*%.-'&#.$#!#'!,%)(#.$-/#!+#!-(0#)+%!-!'-!10&-$%)*-!+#'!.2&#)%!+#!-($*3%1!#.$)#!#''%14

 5!!6-!(%'0&.-!70#!(%))#1,%.+#!-'!.2&#)%!+#!$8$0'%1!1#!%9$03%!+#!'-!+*3*1*:.!+#'!*&,%)$#!$%$-'!*.3#)$*+%!#.$)#!#'!,)#(*%!+#!(%&,)-!

+#!(-+-!-((*:.4!;%.1*+<)#1#!70#!'%1!$8$0'%1!+*1,%.*9'#1!,%)!#1$-1!#&,)#1-1!1#!,0#+#.!3#)*=(-)!#.!#'!,%)$-'!+#!*.$#).#$!+#!'-!>%'1-!

?#@*(-.-!+#!A-'%)#14!
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Para la estimación de la volatilidad y la predicción se hizo uso de la técnica de los promedios móviles 
 =5%! !+.)# $" f" / #" &)+'%*" / " / +).,. !'%"  =5#.+)/%"  !"  #" ,)*+%" ' ?*.+%3"G$g8" 5)*)" <!" +%!e<!'%" /)/%" / " E"
* !/.,. !'%$8"#)"&?*,<#)"<$)/)"5)*)"+)#+<#)*"#%$"5*%, /.%$",?2.# $" =5%! !+.)# $"&< k
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] >h!"#)", '%/%#%>g)"/ "5* /.++.?!"/ "K.$l, '*.+$8"<!"/g)"/ "5* /.++.?!"/ "#)"2%#)'.#./)/" $'7"/)/%"5%*"#)"
expresión:
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(8.2)

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

Cuadro 7, Volatilidad de la cartera

                                Cartera

                           !"#$%&$'($)

America Movil COMERCI INBURSA *+,-./, ICA 01/+.2

America Movil 0.363531254

COMERCI -0.267602094 1.21854631

INBURSA 0.621318735 -0.7458963 1.75683529

*+,-./, 0.53361575 -0.17034556 1.22138603 2.03088305

ICA 0.719404589 -1.35232947 1.61619263 1.26710457 2.67726964

01/+.2 0.072816953 -0.02535162 0.26466371 -0.0911139 -0.00643201 0.46346545

Correlaciones

America Movil COMERCI INBURSA *+,-./, ICA 01/+.2

America Movil 1

COMERCI -0.402066241 1

INBURSA 0.777459991 -0.5097907 1

*+,-./, 0.621033896 -0.10828476 0.6466138 1

ICA 0.729216136 -0.74871311 0.74521492 0.54340539 1

01/+.2 0.177399724 -0.03373463 0.29330549 -0.09391468 -0.0057742 1

                       Volatilidad de la cartera 

porcentaje volatilidad 3 4 5

America Movil 0.092 0.00903983 0.00082865

COMERCI 0.242 0.01731023 0.0041833

INBURSA 0.329 0.01613496 0.00531109

*+,-./, 0.075 0.01175716 0.00088179

ICA 0.067 0.00981859 0.00065457

01/+.2 0.196 0.01313261 0.0025718

Volatilidad del portafolio 0.01443121

Fuente: Elaboración propia

6%7%&-#'&3%,7'&$"&/%72,%8',&+%(&(-2-"(.%(&."9,!/%(&$"&/',.",'(&":/!"#."(*&'&/%#.!#-'/!9#&("&"1'+;'#&+%(&
7%#.%(&$"&+'(&/',.",'(&'&2,"/!%(&$"+&<=&$"&'8,!+&$"&>?<<@&A()&7'#."#!"#$%&"+&7!(7%&#;7",%&$"&.).-+%(&("&2,"("#.'&
el nuevo valor de la cartera.

Cuadro 8, Nuevo valor de la Cartera

                                 Cartera  Eficiente

%  importe

precio al 15 de 

abril de 2011 n. de títulos

Amovil 0.0916557 92,225.17 34 2,712.51

Comerci 0.24165556 275,180.03 19.7 13,968.53

Inbursa 0.32916557 379,953.83 60 6,332.56

ICA 0.06655557 70,046.42 27.49 2,548.07

0$6789 0.19583333 191,510.66 35 5,471.73

*7":86" 0.075 77,614.95 74.5 1,041.81

Sumatoria 1,086,531.06 32,075.22

Fuente: Elaboración propia

A&2"(',&$"&B-"&"+&$)'&<=&$"& '8,!+& "+& CD6&/'E9&"#&<@FF&2%,& /!"#.%&-8!/0#$%("&"#&GH&7!+&GG>&2-#.%(*& "#&
el cuadro 8 se puede apreciar que nuestra estrategia econométrica para la selección de activos va acorde a un 
2%,.'3%+!%&":/!"#."*&$'$%&B-"&I"7%(&%8."#!$%&-#'&4'#'#/!'&$"&JKH&7!+&H=L&2"(%(&$"+&2",!%$%&B-"&/%#3%,7'7%(&+'&
/',.",'&&&I'(.'&"+&;+.!7%&$)'&B-"&"(.'&."(!.-,'&("&,"$'/.%&M<=&$"&'8,!+&$"&>?<<M@&N++%&B-!","&$"/!,*&B-"&$"&'/-",$%&'+&
periodo analizado en el modelo econométrico estamos encontrando rendimientos en el largo plazo. 

En este panorama por un lado todavía debemos seguir en el camino del largo plazo para incrementar en mayor 
7"$!$'&+%(&,"#$!7!"#.%(*&$"8!$%&'&B-"&+%(&,"(-+.'$%(&$"+&'#0+!(!(&$"&/%!#."4,'/!9#&("O'+'#&B-"&+%(&8"#":/!%(&(",0#&
":/!"#."(&"#&"+&+',4%&2+'P%*&7%7"#.%&"#&B-"&+%(&'/.!1%(&("&,"&"(.'8!+!/"#&/%#&+%(&#-"1%(&#!1"+"(&"#&"+&Q-.-,%&$"+&
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2".,9+"%@&D",%&2%,&%.,%&+'$%&2%$"7%(&!#.-!,&B-"&"+&2",!%$%&B-"&'#'+!P'7%(&/%72%#"&(9+%&HF&$)'(&$"&/%.!P'/!%#"(&
"#&+'&RST*&2%,&+%&B-"&#-"(.,'&$":#!/!9#&$"&+',4%&2+'P%&(9+%&(",)'&2','&+%(&(!4-!"#."(&>&7"("(@&

N#&"(."&("#.!$%&(!&+'&/',.",'&("&/%#3%,79&'&2,!#/!2!%(&$"&'8,!+&$"&>?<<*&"#.%#/"(&"#&U-#!%&$"&"("&7!(7%&'O%&
debemos quedarnos con los rendimientos obtenidos y re hacer un nuevo análisis econométrico para conformar una 
nueva cartera de inversión.

V#'&1"P&%8."#!"#$%&"(."&(!4#!:/'.!1%&,"(-+.'$%&2','&"+&!#1",(!%#!(.'*&2'('7%(&'+&(!(."7'&W!(X7".,!/(*&"+&/-'+&
adopta un enfoque programático para modelar el riesgo. Las varianzas son modeladas utilizando un pronóstico 
exponencial. Formalmente el pronóstico para el período t& "(& -#& 2,%7"$!%& 2%#$",'$%& $"+& 2,%#9(.!/%& 2,"1!%*&
utilizando la ponderación 1 y la última innovación al cuadrado. Entonces se debe utilizar la ponderación (1-  Y*&
"#&$%#$"*&/%7%&("&2-#.-'+!P9&"#&"+&7',/%&."9,!/%&"+&2',07".,%&  es el factor de decaimiento o deterioro y debe 
ser menor que la unidad.

Para el cálculo del VaR de cada una de las acciones se utilizó la fórmula siguiente:

>=>Z** tVMVaRi !"# &&&&&&&&&&&&&&&&&&&&&&&&&&&&&&[K@GY

Los datos para la cartera son:

Cuadro 9, Datos de la cartera

                                       Datos de la Cartera

VM de la cartera 1,086,531.06

;"%&("'<8 :8 <&87=" =$%$ 86 >$? @<ABC 0.0039

;"%&("'<8 :8 <&87=" =$%$ 86 >$? @<ADC 0.0088

Volatilidad de la cartera 0.014431211

E&#86 :8 F"'G&$'($ H 1.65

Fuente: Elaboración propia

R0(!/'7"#."&"#&"+&/-'$,%&<?&("&%8(",1'&B-"&$"&'/-",$%&'& +%(&/0+/-+%(&,"'+!P'$%(*& +'&/',.",'&2,"("#.'&-#&
,!"(4%&7)#!7%*&.'#.%&2','&-#'*&/%7%&2','&+'(&/!#/%&("7'#'(&"(.!7'$'(&2%(.",!%,"(&'+&\&$"&7',P%&$"&>?<<*&"(&$"/!,*&
esta cartera presenta un mínimo Valor en Riesgo.

Cuadro 10, VaR de la cartera

                                                                                                                        VaR de la cartera: interceptos por todas la ecuaciones

riesgo H valor medio 

interceptos por todas la 

ecuaciones t (semanas) %$&( :8 <

8'<%8 IDI @:&$) J$K&68) :8 

lasbolsa) >$? 6$ 7L9&7$ =8%:&:$ 8)=8%$:$

*+,-./, 0.01175716 -0.002775 0.000585067 -1.90885E-08 1 1 0.003968254 -7.57479E-11

America Movil 0.00903983 0.002497 -0.00282426 -6.37505E-08 2 1.414213562 0.005611959 -3.57765E-10

COMERCI 0.01731023 0.003845 0.000354847 2.36179E-08 3 1.732050808 0.006873217 1.62331E-10

INBURSA 0.01613496 0.00888 -0.000218594 -3.13198E-08 4 2 0.007936508 -2.4857E-10

ICA 0.00981859 0.001213 0.002912822 3.46916E-08 5 2.236067977 0.008873286 3.07828E-10

01/+.2 0.01313261 -0.003389 -0.000769712 3.42571E-08 6 2.449489743 0.009720197 3.32986E-10

>$? 6$ 7L9&7$ =8%:&:$ 8)=8%$:$ 1.21062E-10

                                       Datos de la Cartera

VM de la cartera 1,086,531.06

;"%&("'<8 :8 <&87=" =$%$ 86 >$? @<ABC0.0039

;"%&("'<8 :8 <&87=" =$%$ 86 >$? @<ADC0.0088

Volatilidad de la cartera0.014431211

E&#86 :8 F"'G&$'($ H 1.65

Fuente: Elaboración propia

Q!#'+7"#."*&"#&"(.'&;+.!7'&2',."&("&"(.!7'&"+&/%":/!"#."&$"&3'++'(&E&2,"/!(!9#*&"+&/-'+&(!,1"&2','&/%72,"#$",&
+'&!72,"/!(!9#&$"+&T'W&"(.!7'$%@&N+&/%":/!"#."&$"&3'++'(&$".",7!#'&"+&#!1"+&$"&!72,"/!(!9#&$"&-#&7%$"+%&/%7%&-#&
promedio simple de las desviaciones del VaR respecto a la trayectoria realmente observada de los rendimientos y 
su fórmula es:

[K@LY
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 !"#$%&''(& %)*+,)-.)&#)&,/0$)+,1,2-
t  semanas VaR rendimiento observado

1 -7.57E-11 9.64047E-05

2 -3.57765E-10 8.17185E-05

3 1.62331E-10 0.000299644

4 -2.4857E-10 0.000260337

5 3.07828E-10 0.000172466

6 3.32986E-10 0.000138231 VaR- Rend MINIDI

Sumatoria 1.21062E-10 0.001048801 -0.0010488 1.09998E-06

Coeficiente de impreción Falla de iprecisión 0.0000000043650095230369  

Fuente: Elaboración propia

N1!$"#."7"#."&"+&/-'$,%&<<*&!#$!/'&B-"&+'&'2',"#."&/',.",'&,!"(4%('&%8."#!$'&"#&.!"72%(&$"&'+.'&1%+'.!+!$'$&
2%,&+'&/,!(!(&$"+&S"$!%&],!"#."&MB-"&!72'/.%&"#&+%(&7",/'$%(&:#'#/!",%(M*&.!"#"&-#'&7)#!7'&!72,"/!(!9#&$"+&T'W&
"(.!7'$%*&2%,&+%&B-"&("&"(.'8+"/"&B-"&"(&-#'&/',.",'&":/'P&2','&!#1",.!,&/%#&-#&8'U%&#!1"+&$"&,!"(4%&:#'#/!",%@

3. Conclusiones y recomendaciones
^'&1%+'.!+!$'$&"(&-#&3"#97"#%&B-"&(!"72,"&1'&"(.',&2,"("#."*&(!#&"78',4%*&"#&.!"72%(&$"&/,!(!(*&.%7'&3-",P'&

y se acrecienta afectando los objetivos de inversión de un inversionista. Por tanto se determina que el cálculo del 
Valor en Riesgo apoyado con estrategias econométricas colabora en encontrar el mejor camino para invertir e 
!#$'4',&"#&-#'&2+'#"'/!9#&$"&+',4%&2+'P%*&B-"&8!"#*&"(&+'&7"U%,&'+.",#'.!1'&$"&!#1",(!9#@

N+&%8U".!1%&B-"&2,%2-(!7%(&("&/-72+!9*&$'$%&B-"&/%#3%,7'7%(&"+&2%,.'3%+!%&$"&!#1",(!9#&/'+/-+'#$%&"+&T'+%,&
"#&W!"(4%&/%#&"+&,"(2'+$%&$"&+'(&I",,'7!"#.'(&"/%#%7_.,!/'(@&N#&"(."&/%#."`.%*&("&$".",7!#'&B-"&3-"&3-#$'7"#.'+&
!$"#.!:/',&'+&&Q-.-,%&$"+&2".,9+"%&/%7%&',7'P9#&E&2-#.%&$"&2',.!$'&2','&!$"#.!:/',&"+&7%$"+%&$"&,"4,"(!9#&+!#"'+&
que nos llevará a conformar el portafolio de inversión. 

a"&7!(7'&3%,7'&"+&I'++'P4%&$"&"(.'&1',!'8+"*&2",%&'I%,'&8'U%&"+&"(/"#',!%&$"&-#&7%$"+%&$!#07!/%*& 3-"&
(!4#!:/'.!1%&2','&$".",7!#',&B-"&#-"(.,%&2%,.'3%+!%&$"& !#1",(!9#& ("&-8!/'&"#&-#&"#3%B-"&$"& +',4%&2+'P%*&$'$%&
B-"& +'& /%#1",4"#/!'& $"& +%(& '/.!1%(&:#'#/!",%(& 3-"& ,02!$'& "#& .%,#%& '+& Q-.-,%& $"+& 2".,9+"%*& +%& /-'+& #%(& ++"1%& '&
concluir cointegración en los activos que conforman un óptimo portafolio de inversión; y a la vez un portafolio 
,"2,"("#.'.!1%&$"&-#&7)#!7%&,!"(4%*&E'&B-"&'()&+%&$".",7!#9&"+&/0+/-+%&,"'+!P'$%&/%#&+'&7".%$%+%4)'&W!(X7".,!/(@

D%,&+%&.'#.%&/%#&"+&2,%3-#$%&'#0+!(!(&$"&1',!'#P'(&!$"#.!:/'7%(&+'&1%+'.!+!$'$*&E&"#&"+&/%#."`.%&$"&+'&/,!(!(&
$"+&S"$!%&],!"#."&&-8!/'7%(&'&+'&1',!'8+"&bcC*&2%,&+%&B-"&+%4,'7%(&/%#&8'("&"#&+'&1%+'.!+!$'$&E&"+&Q-.-,%&bcC&
/%#3%,7',&-#&92.!7%&2%,.'3%+!%&$"& !#1",(!9#& '(!7!+'#$%&"B-!+!8,!%& "#& "+& +',4%&2+'P%*& '+&7!(7%& .!"72%&B-"& +'&
70`!7'&2_,$!$'&"(2",'$'&$"+&2%,.'3%+!%&,"(-+.9&(",&7)#!7'@& !"#$%&'()*&("&/%,,%8%,'&+'&I!29."(!(&$"&"(.'&."(!.-,'*&
B-"&2+'#."'&B-"&+%(&2%,.'3%+!%(&$"&!#1",(!9#&B-"&7-"(.,'#&'+.'&1%+'.!+!$'$&"#&2",!%$%(&$"&/,!(!(&:#'#/!",'(&2-"$"#&
generar rendimientos y ser diluidos con la correcta implementación del cálculo del Valor en Riesgo y con la 
implementación de técnicas econométricas.
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5.Anexos
Modelo Econométrico, Cuadro 13

Regresión lineal del modelo estimado 

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

1!%23$-&4!(5%&678()!5

Sample: 1 67

Included observations: 67

Variable Coefficient Std. Error t-Statistic Prob.  

C 16.50093 1.559897 10.57822 0

IPC -0.729363 0.166012 -4.393427 0

91:'04 -0.769009 0.183135 -4.199137 0.0001

COMERCI 0.303053 0.043016 7.045105 0

INBURSA -0.616863 0.168089 -3.669851 0.0005

ICA -0.422095 0.087784 -4.808367 0

.941;< 0.812217 0.132841 6.114212 0

=1: ;4: -0.890469 0.414515 -2.14822 0.0358

>?578()!$ 0.961782     Mean dependent var 4.594163

9$@85%!$&>?578()!$ 0.957248     S.D. dependent var 0.071035

S.E. of regression 0.014688     Akaike info criterion -5.491959

68A&578()!$&)!5*$ 0.012728 &&&&6B2C()D&B)*%!)*3# -5.228712

43E&,*F!,*233$ 191.9806     F-statistic 212.1104

 8)+*#?.(%53#&5%(% 1.908592     Prob(F-statistic) 0

Fuente: Elaboración propia basada en datos de Yahoo y del modelo elaborado en  
.9)>(?@=&A.).-(,(B5@A+-();.,(B+,&;()8$C+.=>#

 !"#$%&'

Ajuste del Modelo Estimado

Periodo enero-marzo 2011
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Fuente: Elaboración propia basada en datos de Yahoo Finance  y del modelo elaborado 
.,).9)>(?@=&A.).-(,(B5@A+-();.,(B+,&;()8$C+.=>#
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R2&(&)*+,' -./01& 2!344(&
.738 (.685)

White  No 
2!344(&)'56&7)+689

:2;<& 7,9& & (&
.018 (.982)

=>2?&;<& & (&
.147 (.702)

R2 adjusted&(&)*8' @-&(&,)*A BCD& (& ,)EE&
(.484)

>%F41G&(&)6E+&
(.361)

Cuadro 14
&&&&&&&&&&&&&&&1(%)*D&$!&B3))!,(B*3#!5&$!,&A3$!,3&,*#!(,&

IPC .941;< INBURSA ICA =1: ;4: COMERCI 91:'04

IPC 1 0.33364382 0.71480857 0.5828159 0.40540504 -0.40693802 0.58035892

.941;< 0.33364382 1 0.40217295 0.2773412 0.53325108 -0.2746419 0.38026581

INBURSA 0.71480857 0.40217295 1 0.8138144 0.4764322 -0.52457121 0.7877569

ICA 0.5828159 0.2773412 0.8138144 1 0.64454071 -0.70417014 0.70371325

=1: ;4: 0.40540504 0.53325108 0.4764322 0.64454071 1 -0.72444405 0.47664085

COMERCI -0.40693802 -0.2746419 -0.52457121 -0.70417014 -0.72444405 1 -0.37473555

91:'04 0.58035892 0.38026581 0.7877569 0.70371325 0.47664085 -0.37473555 1

Fuente: Elaboración propia basada en datos de Yahoo  y del modelo elaborado 
.,).9)>(?@=&A.).-(,(B5@A+-();.,(B+,&;()8$C+.=>#

Cuadro 15
&&&&&&&&&&&&&&&&&1(%)*D&$!&B3G()*(#D(5&$!,&A3$!,3&,*#!(,&

IPC .941;< INBURSA ICA =1: ;4: COMERCI 91:'04

IPC 0.00024264 9.31E-05 0.00028635 0.00042961 5.04E-05 -0.00045677 0.00015482

.941;< 9.31E-05 0.00032121 0.00018537 0.00023522 7.63E-05 -0.00035469 0.00011672

INBURSA 0.00028635 0.00018537 0.0006614 0.00099042 9.78E-05 -0.00097215 0.00034696

ICA 0.00042961 0.00023522 0.00099042 0.00223936 0.00024346 -0.00240124 0.00057031

=1: ;4: 5.04E-05 7.63E-05 9.78E-05 0.00024346 6.37E-05 -0.0004167 6.52E-05

COMERCI -0.00045677 -0.00035469 -0.00097215 -0.00240124 -0.0004167 0.00519266 -0.00046246

91:'04 0.00015482 0.00011672 0.00034696 0.00057031 6.52E-05 -0.00046246 0.0002933

Fuente: Elaboración propia basada en datos de Yahoo  y del modelo elaborado 
.,).9)>(?@=&A.).-(,(B5@A+-();.,(B+,&;()8$C+.=>#

Cuadro 16

Fuente: Elaboración propia basada en datos de Yahoo Finance y del modelo elaborado 
.,).9)>(?@=&A.).-(,(B5@A+-();.,(B+,&;()8$C+.=>#
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Cuadro 17
Estimación del VAR

 Vector Autoregression Estimates

 Sample (adjusted): 6 67

 Included observations: 62 after adjustments

 Standard errors in ( ) & t-statistics in [ ]

H>;I/ IPC 91:'04 COMERCI INBURSA ICA .941;< =1: ;4:

./0J?KL 0.283803 -0.068685 0.227547 -0.031945 -0.264774 -0.135157 0.236333 0.037189 ICA(-1) -0.15508 -0.154628 -0.122563 0.274258 0.102883 0.417775 -0.253266 -0.0813

-0.23486 -0.09039 -0.14873 -0.34019 -0.21437 -0.19143 -0.22231 -0.0371 -0.32297 -0.1243 -0.20453 -0.46783 -0.2948 -0.26326 -0.30573 -0.05102

[ 1.20841] [-0.75989] [ 1.52997] [-0.09390] [-1.23511] [-0.70602] [ 1.06306] [ 1.00241] [-0.48016] [-1.24396] [-0.59925] [ 0.58624] [ 0.34899] [ 1.58693] [-0.82841] [-1.59353]

./0J?ML 0.414838 -0.089196 -0.138749 0.576001 -0.333666 -0.159496 -0.001469 0.027106 ICA(-2) -0.041989 0.225826 -0.227426 -0.033456 -0.20455 -0.034505 0.085899 -0.055537

-0.23007 -0.08855 -0.1457 -0.33326 -0.21 -0.18753 -0.21778 -0.03634 -0.342 -0.13163 -0.21658 -0.49539 -0.31217 -0.27877 -0.32374 -0.05403

[ 1.80309] [-1.00733] [-0.95232] [ 1.72839] [-1.58885] [-0.85049] [-0.00675] [ 0.74583] [-0.12277] [ 1.71566] [-1.05008] [-0.06753] [-0.65524] [-0.12378] [ 0.26533] [-1.02799]

./0J?NL 0.1852 -0.247241 -0.487076 0.106564 -0.306652 -0.107117 -0.170746 -0.043894 ICA(-3) -0.454187 -0.111302 -0.0327 -0.203176 -0.107373 0.195376 0.099976 -0.01083

-0.26126 -0.10055 -0.16545 -0.37844 -0.23848 -0.21296 -0.24731 -0.04127 -0.35648 -0.1372 -0.22575 -0.51636 -0.32539 -0.29057 -0.33744 -0.05631

[ 0.70886] [-2.45882] [-2.94395] [ 0.28159] [-1.28588] [-0.50299] [-0.69041] [-1.06356] [-1.27409] [-0.81125] [-0.14485] [-0.39348] [-0.32999] [ 0.67239] [ 0.29628] [-0.19232]

./0J?OL -0.188422 0.017117 -0.001508 0.29822 -0.240212 0.063427 -0.203538 -0.057979 ICA(-4) 0.082199 0.098324 0.20868 -0.274535 -0.091466 -0.202811 0.025384 0.071303

-0.26213 -0.10089 -0.166 -0.3797 -0.23927 -0.21366 -0.24813 -0.04141 -0.329 -0.12662 -0.20835 -0.47656 -0.30031 -0.26817 -0.31143 -0.05197

[-0.71881] [ 0.16967] [-0.00908] [ 0.78542] [-1.00395] [ 0.29685] [-0.82028] [-1.40020] [ 0.24984] [ 0.77651] [ 1.00160] [-0.57608] [-0.30457] [-0.75627] [ 0.08151] [ 1.37196]

./0J?PL 0.125458 0.050046 -0.010352 0.182561 -0.107628 -0.020234 -0.048885 0.064583 ICA(-5) 0.193058 -0.166724 -0.090269 0.441375 -0.071874 0.20784 -0.149352 -0.008382

-0.19915 -0.07665 -0.12611 -0.28847 -0.18178 -0.16233 -0.18851 -0.03146 -0.26422 -0.10169 -0.16732 -0.38272 -0.24117 -0.21537 -0.25011 -0.04174

[ 0.62998] [ 0.65296] [-0.08208] [ 0.63287] [-0.59208] [-0.12465] [-0.25932] [ 2.05296] [ 0.73067] [-1.63953] [-0.53950] [ 1.15325] [-0.29802] [ 0.96505] [-0.59715] [-0.20083]

IPC(-1) -0.087194 0.299204 -0.068525 -0.238554 0.156329 -0.056622 -0.046491 -0.069746 .941;<J?KL 0.25921 0.116375 -0.124848 -0.435123 0.334107 -0.0078 0.648983 0.055184

-0.63969 -0.2462 -0.4051 -0.9266 -0.5839 -0.52142 -0.60553 -0.10105 -0.31367 -0.12072 -0.19864 -0.45435 -0.28631 -0.25568 -0.29692 -0.04955

[-0.13631] [ 1.21530] [-0.16916] [-0.25745] [ 0.26773] [-0.10859] [-0.07678] [-0.69021] [ 0.82637] [ 0.96399] [-0.62852] [-0.95767] [ 1.16693] [-0.03051] [ 2.18572] [ 1.11371]

IPC(-2) 0.095683 0.058395 0.044034 1.322248 -0.234779 0.05282 0.100849 0.074428 .941;<J?ML -0.200611 0.117759 0.354223 0.237152 0.29105 0.206187 -0.317402 -0.167188

-0.53851 -0.20725 -0.34102 -0.78003 -0.49154 -0.43894 -0.50975 -0.08507 -0.38635 -0.14869 -0.24466 -0.55963 -0.35265 -0.31492 -0.36572 -0.06103

[ 0.17768] [ 0.28175] [ 0.12912] [ 1.69512] [-0.47764] [ 0.12033] [ 0.19784] [ 0.87494] [-0.51925] [ 0.79196] [ 1.44781] [ 0.42377] [ 0.82532] [ 0.65474] [-0.86789] [-2.73943]

IPC(-3) 0.047373 -0.063751 0.319224 0.150229 -0.047906 -0.298059 0.342819 0.242941 .941;<J?NL 0.239173 0.131958 0.212212 -0.111643 0.099816 0.099345 0.437383 0.188821

-0.42789 -0.16468 -0.27097 -0.61979 -0.39057 -0.34877 -0.40504 -0.06759 -0.4576 -0.17612 -0.28978 -0.66284 -0.41769 -0.373 -0.43316 -0.07229

[ 0.11071] [-0.38712] [ 1.17810] [ 0.24239] [-0.12266] [-0.85459] [ 0.84639] [ 3.59424] [ 0.52267] [ 0.74927] [ 0.73231] [-0.16843] [ 0.23897] [ 0.26634] [ 1.00974] [ 2.61214]

IPC(-4) 0.326178 0.004989 -0.425815 0.205141 -0.042945 -0.252297 -0.043782 -0.154777 .941;<J?OL -0.408854 -0.095858 -0.299561 -0.964345 0.357215 0.06216 -0.192211 -0.1581

-0.50367 -0.19385 -0.31895 -0.72956 -0.45974 -0.41054 -0.47677 -0.07956 -0.37575 -0.14461 -0.23795 -0.54428 -0.34298 -0.30628 -0.35568 -0.05936

[ 0.64761] [ 0.02574] [-1.33503] [ 0.28118] [-0.09341] [-0.61455] [-0.09183] [-1.94535] [-1.08810] [-0.66285] [-1.25892] [-1.77179] [ 1.04151] [ 0.20295] [-0.54040] [-2.66358]

IPC(-5) -0.330871 0.016227 -0.059492 0.311413 -0.246375 0.21679 0.078308 0.081775 .941;<J?PL -0.195949 0.191358 0.347784 -0.96781 0.201619 -0.011693 0.10919 0.062414

-0.38299 -0.1474 -0.24254 -0.55476 -0.34959 -0.31218 -0.36254 -0.0605 -0.36028 -0.13866 -0.22815 -0.52186 -0.32885 -0.29367 -0.34104 -0.05691

[-0.86391] [ 0.11009] [-0.24529] [ 0.56134] [-0.70476] [ 0.69444] [ 0.21600] [ 1.35166] [-0.54388] [ 1.38006] [ 1.52436] [-1.85453] [ 0.61309] [-0.03982] [ 0.32017] [ 1.09668]

91:'04J?KL -0.480492 -0.253055 0.486585 0.381211 0.285699 0.387026 0.283598 0.032948 =1: ;4:J?KL -1.732442 0.431891 -0.221658 -0.355978 -1.057872 1.607662 0.618863 0.876898

-0.31488 -0.12119 -0.1994 -0.45611 -0.28742 -0.25666 -0.29807 -0.04974 -1.13022 -0.43499 -0.71573 -1.63713 -1.03164 -0.92125 -1.06986 -0.17854

[-1.52594] [-2.08812] [ 2.44020] [ 0.83579] [ 0.99402] [ 1.50791] [ 0.95146] [ 0.66238] [-1.53284] [ 0.99289] [-0.30970] [-0.21744] [-1.02543] [ 1.74508] [ 0.57845] [ 4.91157]

91:'04J?ML 0.087115 -0.101115 0.645088 0.247331 -0.140244 -0.166783 0.146317 0.054584 =1: ;4:J?ML 0.294354 -0.3136 -0.225612 -1.871976 0.252538 -0.287664 -0.471088 -0.099136

-0.40844 -0.1572 -0.25865 -0.59163 -0.37282 -0.33293 -0.38663 -0.06452 -1.23018 -0.47346 -0.77903 -1.78192 -1.12288 -1.00273 -1.16449 -0.19433

[ 0.21328] [-0.64324] [ 2.49402] [ 0.41805] [-0.37617] [-0.50096] [ 0.37844] [ 0.84599] [ 0.23928] [-0.66236] [-0.28961] [-1.05054] [ 0.22490] [-0.28688] [-0.40455] [-0.51015]

91:'04J?NL 0.617022 0.437427 -0.536935 0.421031 -0.428638 -0.560917 -0.395525 0.075734 =1: ;4:J?NL 0.123403 0.78041 0.935849 -0.149292 -1.11148 -0.341913 -0.147988 0.196461

-0.44239 -0.17026 -0.28015 -0.64081 -0.40381 -0.3606 -0.41877 -0.06988 -1.20913 -0.46536 -0.7657 -1.75143 -1.10367 -0.98557 -1.14456 -0.191

[ 1.39473] [ 2.56912] [-1.91658] [ 0.65703] [-1.06149] [-1.55551] [-0.94450] [ 1.08371] [ 0.10206] [ 1.67701] [ 1.22221] [-0.08524] [-1.00708] [-0.34692] [-0.12930] [ 1.02858]

91:'04J?OL -0.371932 -0.34816 -0.318104 1.035081 -0.160248 0.087948 -0.111727 0.104318 =1: ;4:J?OL 0.708787 -0.736795 0.150339 0.534662 -0.3345 -0.017862 0.452834 0.06949

-0.52031 -0.20025 -0.32949 -0.75367 -0.47493 -0.42411 -0.49252 -0.08219 -1.25805 -0.48418 -0.79668 -1.82229 -1.14832 -1.02545 -1.19086 -0.19873

[-0.71483] [-1.73862] [-0.96543] [ 1.37339] [-0.33742] [ 0.20737] [-0.22685] [ 1.26921] [ 0.56340] [-1.52173] [ 0.18871] [ 0.29340] [-0.29129] [-0.01742] [ 0.38026] [ 0.34967]

91:'04J?PL 0.095974 -0.273733 0.079259 -0.240394 0.088817 -0.304307 0.093861 -0.111432 =1: ;4:J?PL 1.169771 -0.074539 -0.752306 1.755408 0.738315 0.528113 0.2663 -0.082627

-0.44736 -0.17217 -0.2833 -0.648 -0.40834 -0.36465 -0.42347 -0.07067 -1.03599 -0.39872 -0.65606 -1.50063 -0.94563 -0.84444 -0.98066 -0.16365

[ 0.21453] [-1.58987] [ 0.27978] [-0.37098] [ 0.21751] [-0.83453] [ 0.22165] [-1.57685] [ 1.12913] [-0.18695] [-1.14671] [ 1.16978] [ 0.78077] [ 0.62540] [ 0.27155] [-0.50490]

COMERCI(-1) 0.019556 0.125492 0.174033 0.595641 0.249695 0.257717 0.024151 -0.026561 C 1.512882 8.06779 6.437104 -21.2255 17.32785 5.109063 -1.54011 -1.619181

-0.15459 -0.0595 -0.09789 -0.22392 -0.1411 -0.12601 -0.14633 -0.02442 -8.70519 -3.35035 -5.51269 -12.6095 -7.94592 -7.09568 -8.2403 -1.37513

[ 0.12650] [ 2.10925] [ 1.77776] [ 2.66006] [ 1.76958] [ 2.04528] [ 0.16504] [-1.08769] [ 0.17379] [ 2.40804] [ 1.16769] [-1.68329] [ 2.18072] [ 0.72002] [-0.18690] [-1.17747]

COMERCI(-2) 0.124937 -0.003457 -0.076988 -0.144197 -0.159121 -0.009048 0.129209 0.073827 &>?578()!$ 0.984345 0.967859 0.919227 0.977701 0.918367 0.970636 0.867409 0.980139

-0.20181 -0.07767 -0.1278 -0.29233 -0.18421 -0.1645 -0.19104 -0.03188 &9$@Q&>?578()!$ 0.954526 0.906638 0.765375 0.935227 0.762876 0.914705 0.614856 0.942308

[ 0.61907] [-0.04451] [-0.60240] [-0.49327] [-0.86379] [-0.05500] [ 0.67635] [ 2.31579] &68A&57Q&)!5*$5 0.003055 0.000452 0.001225 0.006409 0.002545 0.00203 0.002737 7.62E-05

COMERCI(-3) -0.317297 0.073403 0.157776 -0.159297 0.444534 -0.157404 -0.077823 -0.04371 &6Q;Q&!78(%*3# 0.012061 0.004642 0.007638 0.01747 0.011009 0.009831 0.011417 0.001905

-0.17991 -0.06924 -0.11393 -0.2606 -0.16422 -0.14665 -0.1703 -0.02842  F-statistic 33.01081 15.8092 5.974722 23.01872 5.906247 17.35414 3.434555 25.90844

[-1.76364] [ 1.06010] [ 1.38484] [-0.61127] [ 2.70697] [-1.07336] [-0.45697] [-1.53800] &43E&,*F!,*233$ 219.4909 278.6918 247.8166 196.518 225.1491 232.1658 222.8936 333.9039

COMERCI(-4) 0.272133 -0.007673 0.107198 0.079312 -0.119764 0.131827 0.089498 -0.002137  Akaike AIC -5.757771 -7.667478 -6.671503 -5.016709 -5.940293 -6.166638 -5.867537 -9.448513

-0.21737 -0.08366 -0.13765 -0.31486 -0.19841 -0.17718 -0.20576 -0.03434 &6B2C()D&6R -4.351117 -6.260825 -5.264849 -3.610056 -4.533639 -4.759984 -4.460883 -8.04186

[ 1.25195] [-0.09172] [ 0.77876] [ 0.25190] [-0.60362] [ 0.74404] [ 0.43496] [-0.06222]  Mean dependent 4.581289 10.5371 3.557927 2.705205 3.971533 3.446066 3.551475 1.457886

COMERCI(-5) -0.129653 0.018803 -0.241812 -0.056895 -0.081628 -0.030169 -0.089539 -0.039682  S.D. dependent 0.056557 0.015191 0.015768 0.068642 0.022607 0.033661 0.018396 0.007932

-0.1874 -0.07212 -0.11867 -0.27144 -0.17105 -0.15275 -0.17739 -0.0296  Determinant resid covariance (dof adj.) 2.34E-35

[-0.69186] [ 0.26071] [-2.03766] [-0.20960] [-0.47721] [-0.19751] [-0.50476] [-1.34049]  Determinant resid covariance 4.05E-39

INBURSA(-1) -0.150426 -0.047729 -0.130531 0.05003 -0.421721 -0.304014 -0.13655 -0.046276 &43E&,*F!,*233$ 2036.66

-0.25072 -0.09649 -0.15877 -0.36317 -0.22885 -0.20436 -0.23733 -0.03961  Akaike information criterion -55.11806

[-0.59998] [-0.49464] [-0.82213] [ 0.13776] [-1.84278] [-1.48762] [-0.57536] [-1.16843] &6B2C()D&B)*%!)*3# -43.86483

INBURSA(-2) 0.00553 -0.049102 -0.106159 0.112186 -0.11169 0.045222 -0.040557 -8.58E-05

-0.23243 -0.08945 -0.14719 -0.33667 -0.21215 -0.18945 -0.22001 -0.03672

[ 0.02379] [-0.54891] [-0.72125] [ 0.33322] [-0.52645] [ 0.23870] [-0.18434] [-0.00234]

INBURSA(-3) 0.318629 0.018886 -0.315561 -0.089144 -0.004556 0.111988 0.10342 -0.017432

-0.22692 -0.08733 -0.1437 -0.32869 -0.20712 -0.18496 -0.2148 -0.03585

[ 1.40417] [ 0.21626] [-2.19600] [-0.27121] [-0.02200] [ 0.60547] [ 0.48148] [-0.48631]

INBURSA(-4) -0.07957 0.153842 0.041862 0.091757 -0.095689 0.109687 -0.26237 -0.024215

-0.24617 -0.09474 -0.15589 -0.35658 -0.2247 -0.20065 -0.23302 -0.03889

[-0.32323] [ 1.62379] [ 0.26853] [ 0.25733] [-0.42586] [ 0.54665] [-1.12595] [-0.62271]

INBURSA(-5) 0.056637 0.090822 0.197674 -0.096982 -0.359592 -0.068472 -0.086727 -0.007588

-0.23315 -0.08973 -0.14765 -0.33772 -0.21282 -0.19005 -0.2207 -0.03683

[ 0.24292] [ 1.01212] [ 1.33882] [-0.28716] [-1.68967] [-0.36029] [-0.39296] [-0.20602]

Fuente: Elaboración propia basada en datos de Yahoo Finance y del modelo elaborado 
.,).9)>(?@=&A.).-(,(B5@A+-();.,(B+,&;()8$C+.=>#


