
STATISTICS �FOR DEPARTMENT OF MATHEMATICAL SCIENCES�
(701007001, 114-2) - HOMEWORK 3

Return by April 22, 2026 (Wednesday) 15:00

Total marks: 50
Note. UsingLATEXto prepare your homework is encouraged but not required. If you do

so, please print it out and submit a hard copy.

Exercise 1 (10+10 points). Suppose thatX1, · · · , XN are random samples from a distribution
depends on parameters α and β, with

EXi = αβ and EX2
i = β2(α + 1)α.

(a) Propose an estimator θ̂ = θ̂(X1, · · · , XN) of the unknown parameter θ = α
β
, and prove

that such estimator is consistent, that is, θ̂ → θ a.s. as N → ∞.
(b) Propose an estimator θ̂ = θ̂(X1, · · · , XN) of the unknown parameter θ = eα, and

prove that such estimator is consistent, that is, θ̂ → θ a.s. as N → ∞.

Exercise 2 (10+10 points). Let X1, · · · , XN be random samples drawn from the uniform
distribution on (0, θ), i.e.,

P(Xi ≤ y) =


0 , y ≤ 0,

y/θ , 0 ≤ y ≤ θ,

1 , y ≥ θ.

(a) Propose an estimator θ̂ = θ̂(X1, · · · , XN) of the unknown parameter θ, and prove

that such estimator is consistent, that is, θ̂ → θ a.s. as N → ∞.
(b) Propose an estimator θ̂ = θ̂(X1, · · · , XN) of the unknown parameter θ, and show that

such estimator is minimal su�cient.

Exercise 3 (10 points). LetX1, · · · , XN be random samples drawn from the uniform distribution
on (θ, θ + 1), i.e.,

P(Xi ≤ y) =


0 , y ≤ θ,

y − θ , θ ≤ y ≤ θ + 1,

1 , y ≥ θ + 1.

Propose a statistic T of θ and show that it is su�cient (Hint. 2-dimensional statistics).
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