
Mathematical Statistics – Math 376
Spring 2021 Quiz 4

Answer the following questions. Each question has 5 pt.

Q1. Let X̄ be the sample mean of a random sample of size n from a N(θ, σ2) distribution,
−∞ < θ <∞, σ2 > 0 with pdf

f(x) =
1√
2πσ

exp

[
−(x− θ)2

2σ2

]
,−∞ < x <∞

Assume that σ2 is known. Show that X̄2− σ2

n
is an unbiased estimator of θ2 and find (show

all your work using math expressions, equations, and derivations) its efficiency.
No partial credit will be given for writing only a description (using non-mathematical lan-
guage) of the procedure.
Recall that X̄ has a normal distribution, and if Y ∼ N(µ, σ2), then E(Y 4) = 3σ4+6µ2σ2+µ4.

Q2. Let X1, . . . , Xn be a random sample from a Gamma(5, θ) distribution. Determine the
level α likelihood ratio test for H0 : θ = 1 against H1 : θ 6= 1. You need to simplify the LR to
obtain the test statistic with known null distribution, and mention the rejection/acceptance
criterion clearly.

No partial credit will be given for writing only a description (using non-mathematical
language) of the procedure.
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