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1 Introduction

Many studies in finance indicate the necessity of models to describe the heavy
tails that financial data present. The class of Randomized GARCH models,
proposed by Nowicka (1998) allows the use of stable innovations in the usual
GARCH models. This paper suggests the use of indirect inference (Gouriéroux
et al., 1993) to estimate R-GARCHmodels. As the autocovariance function does
not exist in general for this class of processes, another measure of dependence
has to be used and this is also a focus of this paper.

2 R-GARCH models

An R-GARCH(r,p,q) model, r,p,q ∈ N is defined by

rt =
√

htǫt, t = 0,±1,±2, · · · , (1)

ht =

r
∑

i=1

θiηt−i +

p
∑

j=1

φjht−j +

q
∑

k=1

ψkr
2
t−k, (2)

where

r ≥ 1, θr > 0, θi ≥ 0, i = 1, · · · , r − 1, (3)

p ≥ 0, φp > 0, φj ≥ 0, j = 1, · · · , p− 1, (4)

q ≥ 0, ψq > 0, ψk ≥ 0, k = 1, · · · , q − 1, (5)

the r.v.’s ǫt are i.i.d. ∼ N (0, 1)), the r.v.’s ηt are positive i.i.d., {ǫt} and {ηt}
are independent.

We will consider the ηt’s strictly stable, with

ηt ∼ Sα/2

(

2
(

cos
πα

4

)2/α

, 1, 0

)

, (6)

where 0 < α < 2.
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3 Indirect Inference

Applies when the direct estimation (MLE) is difficult and simulation is easy.
We have a model of interest and an auxiliary model.

• (Auxiliary model) GARCH(1,1) model with ǫt ∼ normal, t-Student:

rt =
√

htǫt, t = 0,±1,±2, · · · ,

ht = α0 + α1r
2
t−i + β1ht−j ,

where α0 > 0 and (α1 + β1) < 1.

• (Original model) R-GARCH(1,1,0) model:

rt =
√

htǫt, t = 0,±1,±2, · · · ,

ht = θ1ηt−1 + φ1ht−1,

where ǫt are i.i.d. standadrd normal,t-Student or α-stable, ηt are i.i.d.
according to (6).

4 Dependence structure

The autocovariance function is not defined for stationary time series, α-stable,
when α < 2, hence we need another way to assess dependence. The tool here is
the autocovariation function

Ik(ξ1, ξ2) = − lnE
[

ei(ξ1Xt+ξ2Xt−k)
]

+ lnE
[

eiξ1Xt

]

+ lnE
[

eiξ2Xt−k

]

. (7)

We will discuss properties of this function for R-GARCH models and how
to estimate it.

5 Simulations and applications

Simulations are given to show the effectiveness of the method and the method-
ology is applied to two high frequency Brazilian financial series
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