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Note: Solutions may be submitted in groups of up to three students!

Problem 1 (6 points)

Consider an exponential dispersion family EDF (Θ, C, b, a) with known dispersion pa-
rameter φ > 0 and unknown natural parameter θ ∈ (θmin, θmax) with −∞ 6 θmin <
θmax 6 ∞ and assume that C does not consist of a single point. Assume that one
realisation x1, . . . , xn of i.i.d. random variables X1, . . . , Xn is observed and that

b′(θ) = x̄n (1)

has a solution. Show that the solution of (1) is uniquely determined and show that the
maximum-likelihood-estimator θ̂ of θ exists and is a solution of (1).
Hint: Consider b′′(θ) in order to show the uniqueness.

Problem 2 (6 points)

Let X1, . . . , Xn be i.i.d. random variables where Xi ∼ Γ(α, β), α > 0 is known and
β > 0 is unknown. The realisation (x1, . . . , xn) of (X1, . . . , Xn) is considered. Use
conjugate priors in order to determine the a-priori distribution as well as the a-posteriori
distribution of β̃ and the Bayes estimator of EX1.

Problem 3 (6 points)

Let X1, . . . , Xm be i.i.d. random variables where Xi ∼ Bin(n, p) and p ∈ (0, 1) is un-
known. The realisation (x1, . . . , xm) of (X1, . . . , Xm) is considered. Use conjugate priors
in order to determine the a-priori distribution as well as the a-posteriori distribution of
p̃ and the Bayes estimator of EX1.
Hint: You have to use a distinct exponential dispersion family for each integer n, i.e.
you have to allow a(x, φ) and b(θ) to depend on n.


