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1. Introduction and summary. Let X, --- , X, be independent random vari-
ables having a common, continuous distribution function (df) F and define
(1.1a) 8k = Su(X) = 25 X5, E=1,--,n,
(1.1b) Sy =8v(X) = XievX;, Z#=VCEAL -,
(1.1c) M, = M,(X) = 2 i-1e(Sk),

(1.1d) N = No(X) = Dvuge(Sy),

where X = (X,, -+, X4), eis the indicator function of (0, « ), and & denotes
the empty set. Recently, Kraft and van Eeden [9] have pointed out that since

(1.2a) P(M,=k)=4"CH(T), k=0,---,n,
(1.2b) P(N, =k) =27, k=0,---,2"— 1,

if F is symmetric about zero (in the sense that F(z) = 1 — F(—2), —o <
z < ), both M, and N, may be used to test the hypothesis H, which specifies
that F is symmetric about zero. They also considered the consistency of such
tests. The present paper gives some further sufficient conditions for the con-
sistency of tests based on M, and N, and computes a measure of their asymptotic
relative efficiency with respect to each other. The latter, of course, involves
finding the asymptotic distributions of M, and N, under a sequence of local al-
ternatives. In a final section the asymptotic properties of some confidence inter-
vals and point-estimates based on M, and N, are considered.

The alternatives of interest specify that X is stochastically larger than a sym-
metric random variable in the sense that

(1.3) F(z) £ Q(z), —o <z < o, F# @G,

for some G which is symmetric about zero. The tests considered will be denoted
by ¢. and §, and reject for large values of M, and N, respectively.

It should be noted that (1.2a) does not require the continuity of F; in fact,
none of our results in Sections 2 and 3 which concern only M, or ¢.q do.

2. Consistency. It is shown in [9] that neither ¢, nor 6, is consistent when
F has derivative

(2.1) F'(z) = 1/7(1 + (z — )%, —o <z < o,
where p > 0. In this section we remark that the tests will be consistent against
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