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Abstract

A long-standing problem in modeling volatilities of econometric time series is the separation of steady-state
(long-run) and short-term volatilities. To address this problem, we consider two time scales and use the "short"
time-scale to define GARCH dynamics and the "long" time-scale to incorporate parameter jumps. This leads to a
Bayesian change-point ARX-GARCH model, whose unknown parameters may undergo occasional changes at
unspecified times and can be estimated by explicit recursive formulas when the hyperparameters of the Bayesian
model are specified. Efficient estimation of the hyperparameters is discussed and yields empirical Bayes estimates of
the piecewise constant parameters in the stochastic change-point model. The empirical Bayes approach can be
applied to the frequentist problem of partitioning the time series into segments under sparsity assumptions on the
change-points. Simulation and empirical studies are presented to illustrate the advantages of the proposed model
and methods over considerably more complicated stochastic volatility models with contemporaneous jumps in
prices and their volatilities in the finance literature.
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