CORRELATION TEST FOR MULTIVARIATE NORMAL DISTRIBUTION

Assume that the data x1,Xs,...,X, are an i.i.d. sample from the multi-
variate normal distribution of the form
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Assume that the parameters g and 3 are unknown. Assume the following
theorem:

If A(p x p) is a given symmetric positive definite matrix then the positive
definite matrix X that maximizes the expression
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is the matrix
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The testing problem is
Hy: 315=0 versus Hy: ¥ #0.

a. Find the maximum likelihood estimates of pu and 3 in the uncon-
strained case.

b. Find the maximum likelihood estimates of ¢ and ¥ in the constrained
case.

c. Write the likelihood ratio statistic for the testing problem as explicitly
as possible.

d. What can you say about the distribution of the likelihood ratio statis-
tic?



