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In practice, we often encounter situations where a sample size is not dened in advance
and can be random itself. In [1] it is demonstrated that the asymptotic properties of
the statistics can be radically changed when the non-random sample size is replaced
by a random value. In the talk, the second order ChebyshevEdgeworth and Cornish
Fisher type expansions (see [2]) based on Student's t- and Laplace distributions and their
quantiles are derived for sample mean and sample median with random sample size of a
special kind. We use general transfer theorem (see [3]) which enables us to construct the
asymptotic expansions for the distributions of the randomly normalized statistics applying
the asymptotic expansions for the distributions of the considered non-randomly normalized
statistics and for the distributions of the random size of the underlying sample.
Let the random variables (r.v.) X, X1 , X2 , . . . ∈ R and N1 , N2 , . . . ∈ N be dened on
a probability space (Ω, A, P). In mathematical statistic, X1 , X2 , . . . are the observations
and Nn is a random size of the sample, depending on the integer parameter n ∈ N.
Suppose, that for any n ∈ N, r.v. Nn ∈ N is independent of X1 , X2 , . . .. Let Tm :=
Tm (X1 , . . . , Xm ) be a statistic
based on the sample with xed size m ∈ N. Put TNn (ω) :=

TNn (ω) X1 (ω), . . . , XNn (ω) , ω ∈ Ω, that is TNn is the statistic based on the statistic
Tm with random sample size Nn . For example, take the sample median as Tm . Let the
distribution function of Nn for integer k be (k/(1 + k))n , that corresponds to the fact:
Nn is the maximum over n independent r.v. with some discrete Pareto distribution. Then
one can get non-asymptotic second order approximations for the distribution of Nn (see
[4]), and for Tm (see [5]) under some regularity conditions on the density function of
X1 . Moreover, by the rened version of the transfer theorem (see [5]), we get inequality
supx |F (TNn , x) − L(n, x)| ≤ c/n−3/2 , where F (TNn , x) is the distribution function of the
normalized random sample median TNn and L(n, x) is the second order approximation with
respect to powers √
n−1/2 with
√ Laplace distribution as the limit function with the density
function as exp{− 2 |x|}/ 2. Other options for Tm with non-asymptotic results for it see
in [7], Ch.1316, including the case of the high-dimensional observations.
The formulations and proofs of the results mentioned in the talk see in [46].
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