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Abstract This paper finds conditions under which the generalized hyperbolic
ARCH-type model is strictly stationary. Properties of the model are investigated
and in particular an estimation procedure is proposed. The resulting stationary
model provides with a robust non-Gaussian ARCH-type alternative.

Keywords ARCH · EM algorithm · Generalized hyperbolic distributions ·
Stationary processes

1 Introduction

Since the classical autoregressive conditional heteroskedastic (ARCH) model was
presented by Engle (1982), many other ARCH type models have been introduced
to fit certain features for the distribution of equity returns. In particular, features
such as thick tails, volatility clustering, leptokurtosis and skewness have been con-
sidered. For reviews see Bollerslev et al. (1992) and Shephard (1996).

An ARCH(p) model able to include all these features was presented by
Barndorff-Nielsen (1997). He considered the following observation-driven state
space model:

Xt+p | Yt+p ∼ N
(
μ + β Yt+p, Yt+p

)
, for t = 1, 2, . . . (observation density)

Yt+p | X(t, p−1) ∼ GIG
(
1/2, r(X(t, p−1); θ), α2

)
(state density),
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