
Results from MathSciNet: Mathematical Reviews on the Web
c© Copyright American Mathematical Society 2001

54 #11426 60B10 60G45

Babu, G. Jogesh; Ghosh, M.
A random functional central limit theorem for martingales.
Acta Math. Acad. Sci. Hungar. 27 (1976), no. 3-4, 301–306.
Let {Sn,Fn, n ≥ 1} be a martingale sequence on (Ω,A, P ) with S0 =
0, Xn = Sn − Sn−1, sn2 = ESn

2 <∞, σj2 = E(Xj
2|Fj−1) and Vn

2 =
σ1

2 + · · ·+ σn
2 and suppose that (I) Vn

2sn
−2 → 1 in probability,

and (II) sn−2 ∑n
j=1 E[Xj

2|(|Xj | ≥ εsn)]→ 0. If {ξn} is the usual se-
quence of continuous random functions on [0, 1] obtained by setting
ξn(sn−2sk

2) = sn
−1Sk for k = 0, 1, · · · , n and interpolating linearly be-

tween these points, Theorem 1 implies that if B ∈ A with P (B) >
0 and PB(·) = P (·|B), the finite-dimensional distributions of ξn con-
verge weakly under PB to those of a Wiener process on [0, 1], i.e., the
finite-dimensional distributions are mixing in the sense of A. Renyi
[same Acta 9 (1958), 215–228; MR 20#4623]. If {νn} is a sequence of
positive integer-valued random variables defined on (Ω,A) and {an}
a sequence of positive integers tending to ∞ and (III) sνn

2san
−2→ λ

in probability, where λ is a positive random variable, then, under (I)
and (II) above, {ξνn} converges weakly to a Wiener process on [0, 1].
That such results hold for martingales has already been observed by
D. L. McLeish [Ann. Probability 2 (1974), 620–628, especially p. 628;
MR 50#11390] but that the condition (III) should be required in
the non-stationary case rather than the condition (IV) νnan−1 → λ
in probability, commonly used in random index theorems, is some-
what unexpected. An example given by the authors shows that even
with independent summands and the Lindeberg condition (II) and
(IV) will not in general produce the required convergence of {ξνn}.
The authors’ list of references is somewhat limited. For instance, the
conditions (I) and (II) given originally by B. M. Brown [Ann. Math.
Statist. 42 (1971), 59–66; MR 44#7609] may be replaced by other
sets of conditions which are sometimes more convenient. These al-
ternative conditions are discussed both by McLeish [op. cit.] and
the reviewer [Advances in Appl. Probability 5 (1973), 119–137; MR
49#1548]. David J. Scott


