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A NOTE ON CHERNOFF-SAVAGE THEOREMS!

By RonaLp PYKE AND GALEN R. SHORACK

The University of Washington

Let Xy, -+, Xmn; Y1+, Y, be independent random samples from con-
tinuous df’s F' and G respectively; and let F,, and G, be the corresponding em-
pirical df’s. Let N = m 4+ n and Ay = m/N. Set

(1 ) N = m Zi‘vﬂ CltiZNi

where {cyi: 1 < ¢ < N, N = 1} is a set of given constants and Zy; equals 1
(or 0) if the 7th largest from {X;, --- , Xpn, Y1, -+, Y} isan X (ora Y).

The asymptotic normality of the class of statistics of the form (1) was studied
first by Chernoff and Savage [1]. Since then several other approaches to this
problem have been considered. In one of these approaches, [2], the authors pre-
sented some results (cf. Proposition 5.1, Corollary 5.1 and the related discussion
in [2]) to indicate in what sense the results of [1] follow from those of [2]. The
purpose of this note is to strengthen greatly these results by showing that a
different decomposition of Ty makes Theorem 5.1 (a) of [2] more directly appli-
cable and enables condition (i) of Theorem 5.1 (b) of [2] to be replaced by more
easily verifiable conditions.

All notations undefined below are to be given their meaning according to Pyke
and Shorack [2]. We recall only the following. For N = 1 the Ly-process on
[0, 1] is given by Ly(¢) = NFno Hy '(t) — Fo H'(t)] with Hy = \Fn +
(1 — M)Grand H = M\yF + (1 — Av)G; and the Lo-process is the natural limit
of these processes. The signed measure » and the related right continuous fune-
tion J, which is of bounded variation on [e, 1 — ¢] for all ¢ > 0, satisfy

—v((a, b]) = J(b) — J(a) forall 0 <ea<b<l.

Finally Q is the class of functions defined in [2]; an example of g £ Q is ¢(¢) =
[t(1 — )] for 6 > 0. Let

(2) Ty = N'[Tx — 4]
where

(3) p= [ JA(FoH™).
Then

(4) Ty = 8y + by + &

Received 16 October 1968.
1 This research was supported in part by National Science Foundation Grant GP-8882.

1116

[ ,4’2

e

Institute of Mathematical Statistics is collaborating with JSTOR to digitize, preserve, and extend access to [[& )2
The Annals of Mathematical Statistics. KON

WWW.jstor.org



