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CENTRAL LIMIT THEOREMS IN A
FINITELY ADDITIVE SETTING1

BY

S. RAMAKRISHNAN

1. Introduction

Let I be an arbitrary nonempty set. Let I* denote the set of all finite se-
quences of elements of I including the empty sequence and P(I) denote the set
of all finitely additive probabilities defined on all subsets of I. A strategy o on I
is a mapping on I* into P(I). The strategy o is called an independent strategy if
there exists a sequence [y,},l of elements of P(I) such that o(p) %/1
whenever p is an element of I* of length n, n _> O. (The empty sequence has
length zero.) In this case we shall denote o by

T X ’Y2 X X ’y. X

If % Ym for all n, rn >_ 1, then o will be called an i.i.d strategy. If

o(i,, i.)

for all n >_ 1 and all i,..., i E 1, then o will be called a Markov strategy with
stationary transitions. Let N stand for the set of positive integers and equip
H IN with the product of discrete topologies. Let be the a-field of subsets
of H generated by open sets. Following Dubins and Savage ([4] and [3]), and
Purves and Sudderth [9], it can be shown that every strategy a induces a finite-
ly additive probability on 8, unique subject to certain regularity conditions.
We shall conveniently denote this probability on by o again. To state the cen-
tral limit theorems in a finitely additive setting, we shall call a sequence YI
of real valued functions on H a sequence of coordinate mappings if Y(h)
depends only on the n-th coordinate of h for all h E H.

THEOREM 1A (Lindeberg theorem). Let o be an independent strategy on L
Let [Y.I, be a sequence of coordinate mappings on H such that

)do(h) 0 and 0 < S Y(h)d(h) < oo
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2After the author proved these theorems, R.L. Karandikar obtained a more general result in [7].

We still indicate proofs of these theorems, firstly because several of the techniques and lemmas
used in the proof are needed in Section 3. Moreover our proofs are more direct and elementary.

1984 by the Board of Trustees of the University of Illinois
Manufactured in the United States of America

139


