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Abstract

In the paper, a theorem on asymptotic behavior of the density of joint dis-

tribution of the first passage time and the overshoot of a perturbed random walk

is proved.

Introduction. Let ξn, n ≥ 1 be a sequence of independent identical random

variables determined on some probability space (Ω, F, P ), and let △(x), x ∈ R be a

positive and continuous function.

Assume

Sn =
n∑

k=1

ξn, Sn =
Sn
n

and

Tn = n△(Sn), n ≥ 1.

Consider the first passage moment

τa = inf {n ≥ 1 : Tn > a} , (1)

of the random process Tn for the level a ≥ 0, and assume that inf {∅} = ∞.

Note that for some assumptions for the function △(x) and distribution of the

random variable ξ1, the sequece Tn, n ≥ 1 is a perturbed random walk, i.e. this

may be represented in the following form

Tn = Zn + εn, n ≥ 1,

where Zn, n ≥ 1 is an ordinary random walk, and εn, n ≥ 1 is a random pertur-

bation [7].

If the random variable ξ1 has the finite expectation (E |ξ1| <∞), and the func-

tion △(x) in continuously differentiable in some vicinity of the point x =

= v = Eξ1, morever △′(v) ̸= 0 and µ = △(v) > 0, we have

Tn = n△(Sn) = Zn + εn, (2)

where

Zn =
n∑

k=1

ηk, n ≥ 1, ηk = △(v) +△′(v)(ξk − v),

εn = nψ(Sn) and ψ(x) = △(x)−△(v)−△′(v)(x− v).




