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33) LetX1, . . . , Xn be i.i.d. withXi ∼ Uniform([a, b]), θ =
(
a
b

)
∈ Θ := {

(
x
y

)
: −∞ < x < y <∞}.

Find a sufficient statistic T with values in R2.

34) Let (X,Ω,A, {Pθ: θ ∈ {θ0, θ1}}) be a statistical experiment, where PX
θ = Bin(n, θ)

and θ0 6= θ1.

Show that Pθ0(ϕ(X) = 1) and Pθ1(ϕ(X) = 0) cannot be minimized simultaneously if
{θ0, θ1} 6= {0, 1}.

35) Let (X,Ω,A, {Pθ: θ ∈ {θ0, θ1}}) be a statistical experiment, where PX
θ0

and PX
θ1

have
respective densities pθ0 and pθ1 w.r.t. a σ-finite measure µ. A test ϕ of H0: θ = θ0 vs.
H1: θ = θ1 has the form

ϕ(x) =


1, if pθ1(x) > cpθ0(x),
γ, if pθ1(x) = cpθ0(x),
0, if pθ1(x) < cpθ0(x)

,

where c ≥ 0 and γ ∈ [0, 1], and it holds that

Eθ0ϕ(X) = α.

Show that ϕ is a most powerful test of H0 vs. H1 in the class of all (non-randomized
and randomized) tests.


