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(25 points) Let X;; (¢ =1,...,p; j =1,..., k) beindependent N(pi,0?) variables.

a.
. R k
(10 points) Show that the M.L.E.'s of 4, ¢ = 1,...,p and o? are i = % _ IX,-J-
J:
pr k
22 __ 1 Y
and 6% = k_”igl J‘:1(X1U fii)?.
b.
(10 points) Describe the distribution of fi; and the distribution of &2,
C.

(10 points) Suppose k is fixed but p—00.Is 6% a good estimate of %2

(20 points) If Xy, ..., X, areiid N (@, 1) random variables. The UMVU estimator of

p=P(X; <0)(= ®(-9))

= o[- %))

- n
where X =n~' Y X; and ®(-) is the cumulative distribution function of standard
=1

normal random variable.

a.
(10 points) Suppose the assumption of normality is not valid but E(X;) = # and
Var(X;) = 1. If we continue to use d,, as an estimator of p = P(X; < 0),
describe the limiting behavior of d,,? Give conditions under which &, is a
consistent estimate of p?

b.

(10 points) Suppose the assumption of normality is not valid. Propose an alternative
estimator of p and show that it is a consistent estimate of p.
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