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Abstract. For a general (real) parameter, let 3'/, be the M-estimator and 
M, tl) be its one-step version (based on a suitable initial estimator M2°~). It 
is known that, under certain regularity conditions, n(M2 II - Mn) = Op(1). 
The asymptotic distribution of n(M~ ~-  M,) is studied; it is typically 
non-normal and it reveals the role of the initial estimator M~ °1. 
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1. Introduct ion 

Let {Xi: i _> 1 } be a sequence of independent and identically distributed 
(i.i.d.) random variables with a distribution function (d.f.) F(x, 0o) where 
/90 e O, an open interval in R ~. Le tp :  R ~ x O -- R 1 be a function, absolute- 
ly continuous in/9, such that ~,(x,/9) = Op(x, 0)/00 is absolutely cont inuous 
in O and satisfies some other regularity condit ions (to be specified in 
Section 2). We assume that Eo.p(X~,/9) exists for all/9 ~ O and has a unique 
minimum at /9--/90. A consistent estimator Mn which is a solution of  the 
minimization 

n 

(1.1) ~Zp(X~, t) :-- min 

with respect to t e R t, is termed an M-est imator  of  00. 3,/, could be found 
as a solution of  the equation 

*Work of this author was partially supported by the Office of Naval Research, Contract No. 
N00014-83-K-0387. 

345 


