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Outline II
• Volatility analysis with G@RCH models

– First generation univariate G@RCH
• ARCH, GARCH
• Diagnostics
• Forecasting
• Forecast Evaluation

– Second generation univariate G@RCH
• GARCH-in-mean
• EGARCH
• GJR GARCH
• Leverage effects and volatility smiles
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Outline III
Long-Memory GARCH

– APARCH
– FIGARCH

• FIGARCH- BBM
• FIGARCH-Chung
• FIEGARCH, 

– Davidson’s HYGARCH
– VaR
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Outline IV
Multivariate GARCH

– Multivariate G@RCH
• BEKK models
• Factor garch: OGARCH, GOGARCH
• Dynamic correlations: CCC, DCC

– Simulations
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Risk Analysis with G@RCH
• We analyze volatility of indicators and assets 

with G@RCH.
• What is new about G@RCH 5?

• It contains most of the multivariate Garch models
• One can obtain the Ox Code for the menu model just run
• One can model outliers and predictors in the mean and 

variance models
• Estimation models has been improved.  Simulated annealing 

option included.
• Simulation of models is now possible
• Functions to detect high frequency jumps have been 

included.
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Load and Examine Nasdaq 
Returns

Notice the 1987 crash.  We construct a dummy variable for Oct 19, 1987
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We want record of all variable constructions so I 
do this with the algebra code
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This constructs our dummy variable
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Correlograms reveal an AR(1) and 
possibly some seasonality

We take note of 
the AR(1) 
process in the 
mean
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Basic Pre-Model Analysis
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Select the variable
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Define the sample
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Specify the preliminary tests
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Choose the Stationarity tests

We 
select 
ADF 
test
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Choose the Long-Memory Test

We select 
this Geweke 
Porter-
Hudak test
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Obtain the results
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Nonstationarity and Long-Memory 
Results

Long memory 
parameter is 
weak—should 
be .2 to .5 for 
persistence.

Nonstationary
ttt eyy +-=D -1)1(b
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Pre-Model Analysis

• The Jarque-Bera tests suggests 
nonnormality--- we should probably try a t 
distribution

• The ARCH tests suggest ARCH effects
• The Portmanteau tests suggest  

autocorrelation
• The Nasdaq returns are nonstationary and 

there is long memory  



18

Variable Selection
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Baseline model parameter 
selection

AR(1) GARCH(1,1) normal distribution is our baseliine model
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GARCH(1,1) model output
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Selecting Post-Estimation tests
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Test Results I
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Test Results II
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Test Results III
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Test Results IV
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AR(1) GARCH(1,1) sk(t)
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AR(1)-GARCH(1,1) sk(t) output
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Graphical Analysis
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Graph selection
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Graphical Output
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Model Comparison
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Simulation of CEV confidence 
intervals

• Demonstrate Simulation of CEV 
confidence intervals
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Volatility Smile
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Asymmetry tests

• Sign bias tests
• Positive
• Negative
• Joint
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GJR Asymmetric GARCH(1,1)
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Model Comparison
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Forecasts

• Conditional mean, with confidence 
intervals

• Conditional variance
– Intervals can be simulated

• VaR intervals serve as confidence 
intervals 
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Click on the test icon
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Forecast selection



40

Forecasts graphed from GJR 
model
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Forecasts printed
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Forecast Evaluation
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Long Memory Models

• APARCH
• FIGARCH-BBM
• FIGARCH-Chung
• FIAPARCH-BBM
• FIAPARCH-Chung
• FIEGARCH
• Davidson’s Hyperbolic GARCH
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Long-Memory Models

• We run the basic descriptives test on it
– And find that it has long memory with a GPH
–  d = .2885 with p = 0.0000.
– Therefore we try a long-memory model.
– A  FIGARCH - Chung model 
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The Long Memory Model Menu
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Chung’s Method
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Chung’s Model after some trimming
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Multivariate GARCH

• BEKK
– Diagonal
– Scalar

• RiskMetrics
• Factor GARCH

– Carol Alexander’s OGARCH
– GOGARCH
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Conditional Correlation Models

• Bollerslev’s Constant Conditional 
Correlation

• Tse and Tsui(2002) Dynamic Conditional 
Correlation

• Engle(2002) Dynamic Conditional 
Correlation



50

Outlier Modeling

• Mean model outliers
• Variance model outliers
• Cross-model outliers


