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For a given sequence of independent random variables {X,} a monotonic in-
creasing positive sequence {¢,} is said to be in the upper class U if

P[S, > n'p, infinitely often] = 0,

where S, = i1 Xz .

Otherwise {¢,} is in the lower class £ and the above probability is zero. In
1946, Feller [3] characterized these sequences as follows:

TueoreM (Feller). Let { X.} be a sequence of independent identically distributed
random variables with

EX, =0, EX’=1 and [ys¢dF = 0((glgy)™).
Then a monotonic increasing sequence {¢.} s in the upper class if and only if
> e T < o,

The main result here is a characterization of the upper class in terms of a
prescribed convergence rate for the partial sums of the random variables. This
result represents an improvement of work previously done in this area. In [1]
Baum and Katz show the following:

TrrorEM [Baum and Katz]. Let {X,} be a sequence of independent identically
distributed random variables with

(1) EX, = 0,

(2) EXy" = 1,

(3) EXy*(Ig | X1|)*™ < o for some 8 > 0.” Then a monotonic increasing sequence
{on} s @n the upper class for { X} if and only if

Z:=l €0n2n~1P [Sn > n%¢n] < oo,

In [2] the author shows that the same conclusion may be drawn if hypothesis
(3) is weakened to EX:’lg |Xy| Iglg [Xi| < . Here we obtain a similar con-
clusion under a moment condition slightly stronger than Feller’s O-condition.

TarorEM. Let {X,} be a sequence of independent identically distributed random
variables with EXy = 0, EXy® = 1, and EX’lglg|Xa| < . Then a positive
monotonic increasing sequence s in the upper class for { X,} if and only if

S s (glgn)n'PlS, > nle,] <
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1 This work was sponsored in part by the U. S. Atomic Energy Commission. Research
was done at the University of Montreal.

2 Throughout this paper lg X denotes the function lg X = log. X for X > 1 and 0 other-

wise.
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