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1. Introduction. The moments of stopping rules (or stopping times) have
been discussed in [1], [3], and [4], and the following results have been proved.
Let z, be independent random variables with Ex,, =0, Ex,) = 1, and
Sp =214 - +x,,.Forc>0andm—12 , define ¢, to be the first
n = m such that |8a| > en’. If ¢ = 1, then Et; = oo. If P[Ix,.] < K] = 1 for some
K< wandn=1,2, - thenE't,,,<ooforeverym1fc<1Et,,, < o for
everymif ¢ < 3 — 6*, andEt = o foralllargemif ¢ = 3 — 6.

In this note, we are interested in the following one-sided stopping rules, instead
of the above stated two-sided stopping rules. For ¢ > 0and 1 > p = 0, define

s=first n =1 suchthat S, =

One of the results states that, if z, are independent, Ez, = p > 0, and
Ex)' — =0 < o,then S’ < o and

(1) lime.e ’Es*/ (CES™) = lim pEs’/(cEs*?) = 1.

When p = 0, ES' < « implies that P[S; < ¢, --+,8a < ¢] = P[s > n] =
o(n"?) as n — o, which completes a result of Morimura [9]. Also (1) extends the
elementary renewal theorem from first moments to second moments and general-
izes some results due to Chow and Robbins [2], Hatori [6], and Heyde [7].

2. The first moment. Let (Q, &, P) be a probability space and x, be _a sequence
of integrable random variables. Let §; C §, C - - - C & be Borel fields such that
‘2, is F,-measurable and § = {&F, Q. Put Sp =1+ -+ + 22,80 = 0, m. =
E(, | Fn) and T, = D % m; . Assume that for some constant © > p > 0 and
for some null set N,

(2) limp,e Tw/n = u, uniformly on @ — N.
Forc> 0and 1 > p = 0, define
s = first n =1 suchthat S, = en”

TrEOREM 1. (i) If for some 0 < § < u/3, Plxn < ma + né] = 1 for all large
n, then Es < .
(11) If E([(Za — mn)T)%|Fas) < K < » for some a > 1 and

E(|zs — ma| | Fn) £ K < oo,
then ES < « and
(3) limese pEs/(cEs®?) = 1 = limesw ES,/(cESs").
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