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1. Introduction

Aase (1983) has dedt with recursve estimation in ronlinear time series of autoregressve type
including its asymptotic properties. This contribution modifies the corresponding results for the case of
nonlinear time series with outliers usng the principle of M-estimation from robust datistics. Strong
congstency of the robust recursive estimates is preserved under corresponding assumptions.

A smple modd of nonlinear time series of autoregressive type can be written as

X, =3 f(RX) +eq (@)

fort = 1, 2, ... ,where f = ft(Ft?(l) is a (nonlinear) red-vaued function of the past of the process X;
(i.e.afunction of X1, X: 2, ...) such that
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for acongant M, J isared parameter to be estimated and e is an error sequence satisfying (conditionaly
on X, 1, X;. 2, ... using the symbol F.*, again)
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where s? > 0 is another unknown parameter of the modd. In the model of this type Aase (1983) has
derived convergence results for the recursive least squares estimates.

In practice the data that we have in our disposa to estimate (1) can be contaminated by presence of
heavy-tailed digtributions. In such a case the occurrence of outliers should be respected by using robust
datistical procedures.

2. Robust Recursive Estimates
The suggested robust recursive estimates are based on the principle of M-estimation from robust

datidtics. If one gpplies a suitable robustifying function r to the scaed resduds then after deriving one
obtains the norma equation
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with the corresponding ps-functiony = r ¢ Now iterative numerica procedures for M-esimation in time
series may be arranged to various recursive forms. One example of possible robust recursve estimatesis
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and s, isasuitable robust recursive estimate of the scale parameter s.

3. Strong Consistency

Strong consstency of the robust recursve estimates of this type can by proved. Smilarly as in
Cipra and Romera (1991) for linear autoregressive models in the generd framework of robust Kaman
filtering one can use Ao in this case properties of supermartingales (see Robbins and Siegmund (1971)).

The robust recursve estimates suggested in this contribution have been compared by means of
numerical Smulations.
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RESUME

Un edimateur robust recourdf aux serieux chronologiques nonlineaires du type autoregressif est
proposé avec la proprieté de la convergence forte.



