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Abstract  

This paper introduces an extension of the Markov switching GARCH model where the 
volatility in each state is a convex combination of two di erent GARCH components with 
time varying weights. This model has the dynamic behaviour to capture the variants of 
shocks. Using the Bayesian method via Gibbs sampling algorithm, a dynamic method for 
the estimation of the param-eters is proposed. Finally we illustrate the e ciency of the 
model by simulation and also by considering a set of empirical nancial data. We show 
that this model provide much better forecasts of the volatility than the Markov switching 
GARCH model.  
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١. Introduction 

In the past three decades, there has been a growing interest in using non linear time series models in 

nance and economics. For nancial time series, the ARCH and GARCH models, introduced by Engle 

[١٢] and Bollerslev [٨], are surely the most popular classes of volatility models. Although these 

models have been applied ex-tensively in the modeling of nanciaI time series, the dynamic structure 

of volatility can not be captured passably by such models. For more exible volatility modeling, 

models with time varying parameters are introduced. One class of such models is  

that of smooth transition GARCH models presented by Gonzalez-Rivera [١٥], Lu-brano [٢٤] (see 

also Hagerud [٢٠] and Medeiros and Veiga [٢٦]). The component GARCH models, introduced rst by 

Ding and Granger [١١], provides another gen-eralization of GARCH models. The structure of the the 

component GARCH model ([١١]) is established by introducing a linear combination of two GARCH 

components to contribute to the overall variance at time t, where shocks to one component die out 

rapidly, whereas the other component is rather persistent. Such models have been applied in 

modeling nancial time series (e.g. [٢٥] and [١٣]). A generalization of the component GARCH model 

of Ding and Granger is the weighted GARCH model that is proposed by Bauwens and Storti [٦]. 

They considered the weights of GARCH components to be functions of lagged values of the 

conditional standard deviation or squared past observations.  

Markov switching also provides a nice generalization for (G)ARCH models. These models are 
obtained by merging the (G) ARCH model with a Markov process, where each state of the Markov 
model allows a di erent (G)ARCH behavior. Such models have been introduced by Cai [٩] and 
Hamilton and Susmel [١٩]. This feature extends the dynamic formulation of the model and 
potentially enables improving forecasts of the volatility [١]. Gray [١۶], Klaassen [٢٢], Haas, Mittnik 
and Paolella [١٨] proposed di erent variants of Markov-Switching GARCH models. See also fur-  
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