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Abstract

Asymptotic behavior of local probabilities of one-sided nonlinear boundary
crossing by a random walk whose distribution of the step belongs to attraction
area of stable distribution with characteristic index α ∈ (1, 2] is studied. In
particular, a local limit theorem is obtained for the first passage time of infinite
variance random walk.

1. Introduction. Let ξn, n ≥ 1 be a sequence of independent, identically
distributed random variables determined on some probability space (Ω,=, P ) and
let fa (t) , t > 0 be a family of positive functions (boundaries) by a parameter a > 0.

Assume Sn =
n∑

k=1

ξk, S0 = 0 and consider the first passage time

τa = inf {n ≥ 1 : Sn ≥ fa (n)}

of the random walk Sn, n ≥ 1 beyond nonlinear boundary to fa (t). Here, we’ll
assume inf {∅} = ∞.

By Ra = Sτa − fa (τa) we denote overshoot of the random walk Sn beyond the
boundary fa (t).

In theory of boundary problems for random walks, many works [1]-[4] were de-
voted to study of asymptotic behavior of joint distribution of random variables τa

and Ra as a →∞.
In these works, a great majority of results refer to the case of linear boundary

(fa (t) ≡ a) and 0 < Dξ1 < ∞.
Asymptotic behavior of the probability P (τa = n, Ra ≤ x) , x > 0 as a → ∞

for some classes of non-linear boundaries fa (t) is studied in [5] and [6]. In these
papers, it is considered the case when Dξ1 < ∞ and Sn has a bounded density
beginning with some n.

The goal of the paper is to study asymptotic behavior of the indicated local
probability for a random walk whose distribution of the step belongs to the attrac-
tion area of stable distribution with characteristic index α ∈ (1, 2].

2. Conditions and formulation of main results
We’ll assume that µ = Eξ1 > 0 and distribution of random variable ξ1 belongs

to attraction area of stable distribution Ga (x) with characteristic index α ∈ (1, 2],
i.e. there exists a sequence A (n) > 0, n ≥ 1 such that

l im
n→∞

P

(
Sn − ESn

A (n)
≤ x

)
= Gα (x) , x ∈ (−∞,∞) (1)


