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The asymptotic behavior of overshoot for different classes of Lévy processes, conditional on
making first passage, as the barrier tends to infinity, have been considered by many authors
(see, e.g., [1-5]). Let {Xt, t ≥ 0} be a Lévy process with the cumulant
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(
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)
, a < 0, λ, c > 0,

and with the asymptotic drift m = EX1 = k′ (0) = a + λ
c
. Set τ+x = inf {t > 0 : Xt > x} and

γ+ (x) = Xτ+x
− x, x ≥ 0. From [4, p. 37] we have
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where ρ+ (s) is the inverse of the cumulant k (r) with the limit behavior
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Hence,
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After passage to the limit as x ↑ ∞ and then s ↓ 0:
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but
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Thus, we should be careful when using the fluctuation identities to obtain E
[
e−γ

+(∞)|τ+∞ <∞
]
.
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