
Ann Inst Stat Math (2016) 68:237–267
DOI 10.1007/s10463-014-0495-4

On the tail index inference for heavy-tailed
GARCH-type innovations

Moosup Kim · Sangyeol Lee

Received: 6 February 2014 / Revised: 9 September 2014 / Published online: 5 November 2014
© The Institute of Statistical Mathematics, Tokyo 2014

Abstract In this study, we investigate the smoothing Hill plot and change point
test for the tail index of power-transformed and threshold generalized autoregressive
conditional heteroscedasticity (PTTGARCH) and autoregressive and moving average
(ARMA)–GARCH innovations. It is shown that their asymptotic properties are the
same as those in the i.i.d. sample case. For illustration, we provide a simulation study
and real data analysis.
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1 Introduction

Tail index estimation has long been a core issue in extreme value theory and diverse
research fields. For instance, managing the risk of extreme events is a crucial task in
finance and financial asset returns often follow heavy-tailed distributions. Since the
seminal paper of Hill (1975), Hill’s estimator has been extensively studied by many
authors: for example, seeHall (1982),Mason (1982), Hall andWelsh (1985) andDrees
et al. (2000),who focus on i.i.d. samples, andHsing (1991),Resnick andStărică (1998),
Drees (2003) and Hill (2010), who focus on dependent data. For relevant studies, we
can also refer to Csörgő et al. (1985), Feuerverger and Hall (1999), Gomes et al.
(2008), and Kim and Lee (2008). In financial time series, obtaining information on
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