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1. Introduction. Let X (; = 1,2, .-+, k) be independent normal random
p-vectors with mean vectors p; and nonsingular covariance matrices Z;. The
problems with which we are concerned here are related to the comparison of
dispersion matrices Z.’s, when each dispersion matrix takes the intraclass cor-
relation form, i.e.,

(1) Zi = o[(1 — p)I + peee’],

where e’ = (1,1, -, 1), and I is an identity matrix of order p X p. For this
model, the problem of comparing dispersion matrices Z; reduces to that of
comparing o’s and p.’s of k populations. For some related results on this model,
refer to Wilks [8], Geisser [1], Votaw [7], and Selliah [6].

2. Problems. With the help of Roy’s union-intersection principle [4], we
propose in this paper test procedures for the following problems:

(i) To test the hypothesis H: py = -+ = pp;01 = -+ = a3, against the
alternative A: p; # pj; 00 # 0j,4,7 = 1,2, -+, k, i 5 .

(ii) To test the hypothesis H: p; = 0,7 = 1,2, - - - , k, against the alternative
A:p;#0,2=1,2, --- k.

(iii) To test the hypothesis H: py = --- = p;, against the alternative A4:
pi # Pi,"',j = 1,2 7k71/?£.7'

3. Reduction to canonical form. Let S, a p X p matrix, have the Wishart
distribution with mean nZ and degrees of freedom n, n = N — 1, and let X be a
normal random p-vector with mean vector u and covariance matrix =. In addi-
tion, let S be independent of X. For the intraclass correlation model Z, there
exists an orthogonal matrix T' with first row e /p such that T'=I’ dlag (a, B,

-, B), where

(2) a=d[l+ (p— 1), B=d(1—5p).
Let W = I'ST. Then the pdf of W is
(3) p(W) = Const. oz""“’[i""’“’[WI(”_”_I)’2 exp {—twy/a — 1D.2 2 Wrr/B),

wherem = n(p — 1).Let Z = TX,n = . Thenz,is N(n:, &), and z,is N (1, , B),
r =2, .-, p. The z/’s are independently distributed for all » = 1,2, --- , p.
Following Olkin and Pratt [3], we can obtain statistics w and v sufficient for
o and B and distributed independently as ax, and Bx; where the degrees of
freedom a and b depend on our knowledge of u. For u completely unknown,
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