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Abstract

Let X be a discrete-time martingale taking values in R? or 5, such
that for all n, || X,, — X,—1|| < 1. We prove the large deviation bound

Pr(| X,| > a] < 2¢'~(e=1%/2n,

This upper bound is within a constant factor, e?, of Azuma’s Inequal-
ity for real-valued martingales. Earlier work along these lines was
done by O. Kallenberg and R. Sztencel (1992).

Our inequality also holds for a more general class of random series,
namely, those which satisfy the weaker condition that for every n,

In particular, this includes the class of weak martingales.

More generally, we prove that, for every random series X in R?
satisfying (%), there exists a martingale Y such that for all n, the
distribution of (Y;,—1,Y,,) is the same as that of (X,,—1, X},).

As an application, we answer questions posed by L. Babai about
Fourier coefficients of random subsets of a finite abelian group.
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