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A number of articles [1-3] are devoted to the asymptotic properties of maximum likelihood
estimators and approach on this issue is based on Stein’s method. The obtained results
permit to clarify and simplify some inequalities related to the proximity of maximum
likelihood estimators to the estimated parameter. In particular, the inequality for distribu-
tions from the exponential family is refined.

Consider an independent and identically distributed (i.i.d.) sample of observations X =
(X1,..., X,,) with density f(z|6g), o € © C R. Let 6,,(X) be the maximum likelihood
estimator of parameter. (A) denotes the set of regularity conditions guaranteeing the exis-
tence, uniqueness and asymptotic normality of such estimators. The mentioned conditions
are traditional and are given, for example, in [1, p. 155]. The set of conditions (A) entails
Uy % Z ~ N(0,1), where U, = \/ni(00)(0,,(X) — 0o), i(6p) is the expected Fisher informa-
tion quantity.

Let us recall the probability density function for one-parameter exponential families is
given by f(z|0) = exp{k(0)T (x) — A(0) + S(x)}I{zc B}, Where the set B = {z : f(x[0) > 0}
does not depend on . Note that under conditions (A), derivatives of functions k and A up
to the third order exist.

Theorem 1 Let X be the i.i.d. sample with density from exponential family and the set of
conditions (A) is satisfied. The function D(0) := A’(0)/k' () is invertible. E|T(X1)—D(6p)|>
is finite. Also, there exist a constant € > 0 with (6 — e,00 +¢) C O for which

C(e,bp) := sup |D"(0)| < .
96(90*5,90+€)

Then, for any absolutely continuous and bounded function h we have

|IER(U,) — Eh(Z)|< 1 [Hh/H ‘k/(90)|3/2E’T(X1) — D(6o)]?
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where v, = v (00) = o(1) as n — oo, || - || — norm of L°°.
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