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1. Introduction

Let { Un (x)} be a sequence of non-decreasing, right-continuous functions on R
vanishing on (-- co, 0], and let con (s ) be the Laplace transform of Un (x). In this
paper, w e  sh a ll s tu d y  the relationship between the asym ptotic behavior of
log con (ns) and th a t of log Un (x). This problem  is m otivated by the following
question: Let X 1 ,  X 2 ,  .  .  be positive, independent random variables with common
distribution. By the law of large numbers, we see that X1 + X 2  ±  •  •  •  +  C O

a s  n —> oo , a.s., and  it i s  o f in te re s t to  k n o w  h o w  fast P[X i + X 2  +  •  •  ±

X n  <  a](a > 0 ) tends to  0  as n —> oo . In other words, we are interested in the
asymptotic behavior of the multiple convolution

da(x i )da(x 2 ) • • • da(x,), (a > 0)

0<xl+x2+.••+x,, a

as n —> co , where a (x ) is a right-continuous non-decreasing function vanishing on
(— cx), 0] and here w e no longer need  to  assume th a t a  is  a distribution func-
tion. This may be considered as a problem of large dev ia tion . In a study of the
local tim e of Gaussian processes, Kasahara, e t al. obtained the following result
(Lemma 3 of [111). If a  varies regularly at 0 (i.e., lim2-0 -().x)/a(A ) =  f. x>  0,
for some a ; see [I]), then

)1 / n

d a (X i )  •  •  •  do-(x„) x  o- ( -
1
) , n —> oo , (1.1)

n

where f  x  g means 0 < lim inf f (x )Ig (x ) <  lim sup f (x) 1 g(x) < cc. Our question
is to determine the exact constant in (1.1). To this end, we first consider the case
of a (x) =  x +OE (a >  0), where x +  =  x  y O. An elementary calculus provides us with

F (a + 1) n 

cla(xi)da(x2) • • • c l a x n F (an + 1)
0<xi +•••+x„ <1
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