
STAT 1632 Intermediate Mathematical Statistics

Dr. Yu Cheng, Practice Final

SHOW ALL WORK

Your Name:

1. Suppose that random variables X1, . . . , Xn form a random sample of size n (n > 2)

from a uniform distribution on the interval of [0, θ], where the value of θ is unknown

(θ > 0) and must be estimated. Suppose also that for every estimator δ(X1, . . . , Xn),

the M.S.E. R(θ, δ) is defined as

R(θ, δ) = Eθ[(δ − θ)2].

(a) Argue that δ1(X1, . . . , Xn) = 2X̄n is inadmissible.

(b) Determine the M.S.E. R(θ, δ1).

(c) Consider the estimator δ2(X1, . . . , Xn) = max{X1, . . . , Xn}. Find the bias of δ2.

(d) Determine the M.S.E. R(θ, δ2) and compare it with R(θ, δ1).

2. LetX1, X2 andX3 be a random sample fromN(θ, 1). Consider testingH0 : θ = 2 versus

H1 : θ > 2. Test δ1 rejects H0 if X1 +X2 ≥ 4. Test δ2 rejects H0 if X1 +X2 +X3 ≥ 6.

(a) Show that both δ1 and δ2 have size 0.5.

(b) For every θ > 2 find the power of δ1 and δ2 (express your answer using the c.d.f.

of standard normal, Φ).

3. Suppose that X1, . . . , Xn form a random sample from N(µ, 1).

(a) Construct the optimal test δ of level α0 for testing H0 : µ = µ0 versus H1 : µ = µ1

where µ1 > µ0. (Express your critical region using Φ−1, the quantile function of

N(0, 1).)

(b) If δ is used for testing H0 : µ ≤ µ0 versus H1 : µ > µ0, What is its significance

level now? Justify your answer.

(c) Argue that δ is the UMP test of level α0 for the hypothesis in part (b).
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4. Let the single observation X have probability density function

f(x|θ) = 2(1− θ)x+ θ, if 0 ≤ x ≤ 1, and f(x|θ) = 0, otherwise.

Here θ is an unknown probability, and 0 ≤ θ ≤ 1. We are interested in testing the

hypotheses:

H0 : θ = 0.75 H1 : θ = 0.5.

(a) Find the rejection region R for H0 based on the single observation Xof the most

powerful level 0.05 test of H0 vs. H1 . Find the power of this test at θ = 1/2.

(b) If the cost for making Type I errors is 3 and the cost for making Type II errors

is 1 , there are no costs for correct decisions, and you believe that H1 is 3 times

more likely to be true than H0, find the Bayes test of H0 vs. H1 based on the

single observation X.

(c) If X = 0.33, does the test in part (a) reject the null hypothesis? Does the test in

part (b) reject the null hypothesis? Show your work.
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