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Log return = ln(Pt/Pt-1)



Log return







GARCH

 Model

Uncorrelated et with  
 Variance model

 a+b<1 and 0<a, b<1 => stationarity

 Maximum likelihood fit under et ~N(0,     )
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Likelihood

L (θ )=f (x1 , x2 , ... , xT )=f (x1) f (x2|x1) ... f (xT|xT −1)

f (xt|past t )= 1
√2π σ t2

exp[− (x t−μt )2

2σ t
2 ]

l (θ )=∑ ln f (x t|past )



GARCH fit

garchFit(formula = ~garch(1, 1), data = d$lr, 
include.mean = TRUE, 
    trace = F)

        Estimate  Std. Error  t value Pr(>|t|)    
mu     9.839e-04   1.864e-04    5.278 1.31e-07 ***
omega  6.798e-06   1.018e-06    6.679 2.40e-11 ***
alpha1 9.822e-02   7.343e-03   13.375  < 2e-16 ***
beta1  8.864e-01   8.244e-03  107.525  < 2e-16 *** 















et ~ t

        Estimate  Std. Error  t value Pr(>|t|)    
mu     9.128e-04   1.856e-04    4.919 8.71e-07 ***
omega  5.259e-06   9.523e-07    5.523 3.34e-08 ***
alpha1 8.809e-02   7.645e-03   11.522  < 2e-16 ***
beta1  8.998e-01   8.266e-03  108.857  < 2e-16 ***
skew   9.276e-01   1.593e-02   58.231  < 2e-16 ***
shape  9.357e+00   9.054e-01   10.335  < 2e-16 ***



Asymmetric t distribution
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Log retornos
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Histogram of lr
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Correlograma dos log retornos
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 t5,  t4
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Correlograma

Lane Alencar - jun2012

0 10 20 30

0.
0

0.
2

0.
4

0.
6

0.
8

1.
0

Lag

A
C

F

Series  lr^2



Modelo APARCH

 log(rt) ~ ARMA(p,q)
     
 zt ~ Dv(0,1) não correlacionados
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Modelo APARCH
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 Estimate  Std. Error  t value Pr(>|t|)    
ar1     0.0069670   0.5266210    0.013    0.989    
ma1    -0.0235647   0.5295123   -0.045    0.965    
omega   0.0004361   0.0001020    4.276 1.90e-05 ***
alpha1  0.0732742   0.0075874    9.657  < 2e-16 ***
gamma1  0.4347649   0.0642770    6.764 1.34e-11 ***
beta1   0.9363072   0.0069555  134.613  < 2e-16 ***
delta   0.7788780   0.1164535    6.688 2.26e-11 ***
skew    1.0057449   0.0179652   55.983  < 2e-16 ***
shape   5.3617965   0.3588884   14.940  < 2e-16 ***



Diagnóstico
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Resíduos padronizados ~ t5
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A partir de 2005

  Estimate  Std. Error  t value Pr(>|t|)    
 omega  0.0004113   0.0001196    3.440 0.000583 ***
 alpha1 0.0913509   0.0170443    5.360 8.34e-08 ***
 gamma1 0.5659135   0.1292614    4.378 1.20e-05 ***
 beta1  0.9092892   0.0173069   52.539  < 2e-16 ***
 delta  0.9492969   0.2072975    4.579 4.66e-06 ***
 skew   0.9622662   0.0298683   32.217  < 2e-16 ***
 shape  5.4743794   0.6748891    8.112 4.44e-16 ***
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Resíduos padronizados
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Resíduos padronizados
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Resíduos padronizados
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Desvio padrão condicional
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Log retorno com 2 desvios
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GARCH

 Modelo para a média

com et não correl. e com  
 Modelo para a variância

 Se a+b<1 e 0<a, b<1, temos estacionar.

 Ajuste pelo método de máxima 
verossimilhança supondo normalidade
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TARCH

O impacto de log 
retornos<0 é (0,25-
0,15) menor do 
que para log 
retornos>0.  
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Correlograma do res. pad.
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Correlograma dos res.pad.^2
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