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Abstract. The M-estimate which maximizes a positive stochastic process 
Q is treated for multidimensional diffusion models. The convergence in 
distribution of the process of ratio of Q's after normalizing is proved. The 
asymptotic behavior of M-estimates is stated. We present the asymptotic 
variance in general cases and in estimation by misspecified models. 
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1. Introduction 

Considering a parametric model of diffusion processes, we estimate 
the parameter 0 from a realization X. It is well-known that the maximum 
likelihood estimation with respect to the likelihood function is one of the 
best methods for estimation (see Kutoyants (1984)). However, we can 
hardly get clean data generated from the model in the strict sense, since it is 
naturally practical to regard them as contaminated by some noises and 
misspecification of the true model. One of the purposes of the present 
paper is to investigate the asymptotic behavior of the maximum likelihood 
estimators in the case where the true model does not necessarily belong to 
the observer's model. Lanska (1979) uses the M-estimation for one-dimen- 
sional diffusion models and Yoshida (1987) shows the existence of the 
optimal M-estimation using an influence function scheme. Then it is 
important  to investigate asymptotic properties of robustified M-estimators. 
Thus, it is also in our scope. Bustos (1982) treats AR-models in such a 
situation. 

We treat multidimensional diffusion processes. Since pathwise re- 
presentation of estimating equations with Lebesgue integrals is difficult, it 
is necessary to define the estimating equation with "martingale" parts as 
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