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Abstract This study considers the problem of testing whether the tail index of the
GARCH innovations undergoes a change according to the values of conditional
volatilities. Special attention is paid to power-transformed and threshold general-
ized autoregressive conditional heteroscedasticity processes that can accommodate
the GARCH family. We show that the proposed test asymptotically follows a func-
tional of a standard Brownian motion under some regularity conditions. To evaluate
our method, we carry out a simulation study and real data analysis using the return
series of the Google stock price and DowJones index.
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1 Introduction

Financial asset returns are characterized by volatility clustering, heavy-tailedness
violating normal assumption and mild skewness. In order to accommodate such
properties, Bollerslev (1986) introduced the generalized autoregressive conditional
heteroscedasticity (GARCH) models, and thereafter, several authors have proposed
various GARCH-type models. In most cases, asymmetry and nonlinearity are the
main objectives that give rise to various GARCH models. Among such models, we
refer to the exponential GARCH (Nelson 1991), nonlinear GARCH (Engle and Ng
1993), GJR-GARCH (Glosten et al. 1993), threshold GARCH (TGARCH) (Zakoian
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