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September 5, 2002

. Let Xy, Xa,..., X, beiid N(u,0?) random variables, where 4 > 0 and ¢? > 0 are both
unknown parameters. Find the UMVUE for 6 = log o?. [10%]

. Let Xy, X; be iid truncated Poisson random variables with pmf

ATe=A .
p(m;)\):{r!(l——e"‘_) m—l,?,...,
otherwise.

Find the UMP o = 0.05 test of Hy : A = 1 versus H, : A > 1. [10%)]

. Let Xy, X,,..., X, beiid N(6,1) random variables, and let a be a fixed constant,
—x<a<oo.

a) Find the UMVUE of p(8) = Ps(X; < a) in terms of ®(-), the cdf of the standard

normal distribution. [10%)]
b) Let 6,=( number of X/s < a)/n. Find the asymptotic relative efficiency of ; with
respect to the UMVUE obtained in a). [10%]

. Let X1, X3,..., X, be a random sample with pdf f(z). For Hy : f(z) = I(o,1)(z) versus
Hy : f(z) = 2z, find the test which minimizes o + 23, where a and § are the Type
I and Type II error probabilities, respectively. [10%)]

. Let X1, X, ..., X, beiid N(u,o?) random variables. Given X1, X5,...,X,, it is known
that Y1,Ys,...,Y, are independent Poisson random variables with E(Y;|X;) = e*i,

i =1,...,n. Find consistent estimators of 1 and 2 based only on the Y/s. [10%]
. Let X1, X5,..., Xi0 be iid Bernoulli(p) random variables. Find a 1 —« lower confidence
bound for p. [10%)]

. Let X; have a binomial distribution with parameters n and p;, 1 = 1,2, and assume
that X; and X, are independent. The value of n is known, but p; and p, are unknown.
However, it is known that 0 < p, < p; < 1.

a) Derive the maximum likelihood estimators p; and p; of p; and p,. [10%)]

b) If p1 > pa, determine the asymptotic (n — oo) joint distribution of
n1/2(ﬁ1 — p1, P2 — P2)- [10%]

. Let X1, X5,..., X, be a random sample with pdf f(z;60). Suppose 0 is the MLE of
0, and under regularity conditions, v/n(0 — 6y) is approximately N(0, [(fy)™!), where
I(0y) is the Fisher information based on f(z;#) evaluated at the true parameter value

P

6. Prove or disprove that E(8) = 8, and Var(6) = I(0,)*/n. [10%)]



