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TEMPORAL AGGREGATION OF GARCH PROCESSES

By Feike C. DrosT AND THEO E. NUMAN !

We derive low frequency, say weekly, models implied by high frequency, say daily,
ARMA models with symmetric GARCH errors. Both stock and flow variable cases are
considered. We show that low frequency models exhibit conditional heteroskedasticity of
the GARCH form as well. The parameters in the conditional variance equation of the low
frequency model depend upon mean, variance, and kurtosis parameters of the corre-
sponding high frequency model. Moreover, strongly consistent estimators of the parame-
ters in the high frequency model can be derived from low frequency data in many
interesting cases. The common assumption in applications that rescaled innovations are
independent is disputable, since it depends upon the available data frequency.

Keyworps: ARMA-GARCH, GARCH models, heteroskedasticity, temporal aggrega-
tion.

I. INTRODUCTION

IT 1s WELL KNOWN, nowadays, that many financial time-series such as exchange
rates and stock returns exhibit conditional heteroskedasticity, 1.e. big shocks are
clustered together. GARCH models are often used to parameterize conditional
heteroskedasticity. The GARCH model generalizes the ARCH model of Engle
(1982) and is proposed by Bollerslev (1986). In applications, GARCH models
have been specified for data at different frequencies, typically assuming that the
rescaled innovations are 1.i.d. and are generated by either normal or ¢ distribu-
tions. Implicitly it i1s assumed that a GARCH process at one frequency, say
daily, is consistent with some GARCH process at another frequency, say weekly.
The aggregation properties of ARIMA models are well-known: high frequency
ARIMA processes aggregate to low frequency ARIMA processes. For an
extensive literature we refer to, e.g., Amemiya and Wu (1972), Harvey and
Pierse (1984), Palm and Nijman (1984), Lutkepohl (1986), and Nijman and Palm
(1990a, b). Little is known about the impact of temporal aggregation upon
GARCH processes. Only the limiting cases of an increasing sampling interval
and of an increasing sampling frequency have been considered in the literature.
Diebold (1988) shows that conditional heteroskedasticity disappears if the
sampling time interval increases to infinity. In case of flow variables the 1m-
plied marginal low frequency distribution converges to the normal distribution.
Nelson (1990) considers an increasing sampling frequency. A continuous time
model is derived that yields accurate approximations to high frequency data.

This model is close to -GARCH. See also Drost and Nijman (1992b).
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