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It is well known that, the class of processes ARCH/GARCH have heavy-tailed distribution,
even their errors have light tail. This is one of the original motivations for the ARCH/GARCH
processes, that they are widely used for modeling financial returns. One of popular estimator
methods for estimating of tail thickness parameter for independent, identical distributional se-
quence is Hill’s estimator, while the class of ARCH/GARCH processes cannot be successfully
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approximated by m-dependent random variables. Under general conditions such that the existence
of a Lebesgue density of the errors, ARCH/GARCH processes are only ¢-mixing. In this paper,
using arguments in {2], we consider the estimation of tail thickness parameter of ARCH(1) process
with errors, whose squares have « -stable distribution, 0 < a < 2.

Assume that, the ARCH(1) process is given by:

Yi = Ot€g, Uf = wy + agy?_l, for te€ Z,

where the parameters wy > 0, ag > 0, {€?} is independent and identically distribution sequence
of a-stable random variable, 0 < o < 2. In this case, this class of ARCH(1) process it satisfies
the conditions of theorem 1 in [1], which ensure the heavy-tailed property of y, and oy. i.e., there
exist k > 0 and positive constants Cy and Cj, such that

P(lyi] > z) ~ Coz ™" and P(loy| > ) ~ Ciz™*, asz > o<, te€ Z

Consider the Hill’s estimator

k
1 Y(:)
HY, =+ In ,
k,n k =1 Y(k+1)

where y(;) is the i-th largest value of y1,y2,...,¥yn, for 1 <4 < n. We proved that, H{  is
consistent estimation of 1/(k) in the sense that

H};’m — P1/(k),
provided n — o0, k -+ 00 and n/k — oo. .

Morever, the estimation of index k& can be got by the absolute order & moment-formula of
stable errors of the ARCH(1) process. Therefore, our result yields not only an estimator for the
tail thickness parameters & of ARCH(1) process, but also an estimator for the index of stability
a of the errors.
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