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Abstract  
Studies on financial time series reveal that a sequence of returns on some financial assets such as stocks, 
currency, and commodities often exhibit time-dependent variances (volatility) and excess kurtosis in the 
marginal distributions. In such cases, forecasts of asset-return variance are central for financial 
applications such as portfolio optimization and valuation of financial derivatives. Empirical studies of 
stock returns also indicate that although the returns are uncorrelated the squared returns are not 
uncorrelated. Time series models, called volatility models in the literature, have been employed to 
capture these salient features.  

In a broader sense, there are two kinds of models for time-dependent variances. They are observation-
driven and parameter-driven models. An example of the former is the autoregressive conditional 
heteroskedastic (ARCH) model introduced by Robert Engle in 1982. In this model, the variance of the 
return at time t is assumed to be a deterministic function of lagged values of the squared errors. The 
second type of models called stochastic volatility (SV) models have assumed that the conditional 
distribution of returns is normal or student t- distributed and the volatility sequence evolve as an 
autoregressive sequence with log normal marginals.  

In this paper, we propose models for returns in which the return volatilities evolve according to a 
stationary gamma auroregressive (GAR) model. We obtain moment estimators for the parameters of 
the models and show that these estimators are consistent and asymptotically normal. We show by 
simulation that these estimates are reasonable. We illustrate the use of the model using some stock data. 
In this analysis with stock index return data we find that return models with gamma stochastic volatility 
processes capture the leptokurtic nature of return distributions and the slowly decaying autocorrelation 
functions of squared returns for some of the return series.  
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