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Problem Set 05

1. Let ϕ(·) be a most powerful level α test for testing H0 : θ = θ0 against H1 : θ = θ1. Then show
that β(θ0) ≤ β(θ1), where β(·) is the power function of the most powerful test.

2. Let X1, X2, . . . , Xn be a random sample form a N(µ, σ2) distribution, where σ is known.

(a) Find MP level α test for H0 : µ = µ0 against H1 : µ = µ1, where µ1 < µ0.

(b) Find UMP level α test for H0 : µ = µ0 against H1 : µ < µ0.

3. Let X1, X2, . . . , Xn be a random sample from the PDF

f(x, δ, b) =
1

bΓ(δ)
xδ−1e−

x
b if x > 0,

where both b > 0 and δ > 0 are unknown. Derive MP level α test for H0 : b = b0, δ = δ∗ against
H1 : b = b1, δ = δ∗, where b1 > b0.

4. Let X1, X2, . . . , Xn be a random sample from a P(λ), where λ > 0. Find the most powerful
level α test for H0 : λ = λ0 against H1 : λ = λ1(> λ0).

5. Let X1 and X2 be a random sample of size two from a probability density function f(x), x ∈ R.
Consider the following two functions

f0(x) =
3

64
x2I(0, 4)(x) and f1(x) =

3

16

√
xI(0, 4)(x).

Determine the most powerful level α test for testing H0 : f(x) = f0(x) against H1 : f(x) = f1(x).

6. LetX1, X2 be independent random variables distributed asN(µ, σ2) andN(µ, 4σ2), respectively.
Suppose that µ ∈ R is unknown, but σ > 0 is known. Derive MP level α test for H0 : µ = µ0

against H1 : µ = µ1 (> µ0). Note that the random variables are independent but not identically
distributed.
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