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1. Let the conditional probability density funcion of X given Θ = θ is denoted by fX|Θ(x|θ)
and let the random variable Θ has the prior distribution fΘ(θ). Suppose
X = {X1, X2, · · · , Xn} is a random sample of X, and x = (x1, x2, · · · , xn) is a realization
of X. Let the posterior distribution of Θ given X is denoted by fΘ|X(θ|x). If the condi-
tional expectation of Xn+1 given X is denoted by E[Xn+1|x] and the Bayesian premium
is denoted by E[µX(Θ)|x] = E[E[X|Θ]|x], then show that E[Xn+1|x] = E[E[X|Θ]|x].
That is, the Bayesian premium can be interpreted as the conditional expectation of
Xn+1 given X.
Note:

• E[Xn+1|x] =
∫ ∞

0 xn+1 fXn+1|X(xn+1|x)dxn+1.

• fXn+1|X(xn+1|x) =
∫

θ∈Ωθ
fXn+1|Θ(xn+1|θ) fΘ|X(θ|x)dθ.

2. The number of claims in a year has the Poisson distribution with mean λ. The param-
eter λ has the uniform distribution over the interval (1, 3).

(a) Determine the probability that a randomly selected individual will have no claims.

(b) If an insured had one claim during the first year, estimate the expected number of
claims for the second year using Bühlmann credibility.

(c) If an insured had one claim during the first year, estimate the expected number of
claims for the second year using Bayesian credibility.

3. Each of two classes, A and B, has the same number of risks. In class A, the number of
claims per risk per year has mean 1

6 and variance 5
36 while the amount of a single claim

has mean 4 and variance 20. In class B, the number of claims per risk per year has
mean 5

6 and variance 5
36 while the amount of a single claim has mean 2 and variance 5.

A risk is selected at random from one of the two classes and is observed for four years.

(a) Determine the value of Z for Bühlmann credibility for the observed pure pre-
mium.

(b) Suppose the pure premium calculated from the four observations is 0.25. Deter-
mine the Bühlmann credibility estimate for the risk’s pure premium.

4. Annual losses are distributed as gamma distribution with parameters α and β, where
β does not vary with policyholder. The distribution of α has a mean of 50, and the
Bühlmann credibility factor based on two years of experience is 0.25. Calculate the
variance of the distribution of α.


