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1. An insurance company has a large portfolio of employee compensation policies. The
losses of each employee is 20, the variance of the hypothetical means is 40, and the
expected value of the process variance is 8,000. The following data are available in the
last three years for randomly selected policyholder:

Year Average Loss per Employee Number of Employees
1 15 800
2 10 600
3 5 400

Determine the Bühlmann-Straub credibility premium per employee for this policy-
holder.

2. 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 poste-
rior distribution of Θ given X is denoted by fΘ|X(θ|x). If the conditional 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.

3. Let the prior distribution of the parameter Θ has pdf π(θ) = 1
θ2 , 1 < θ < ∞. Given

Θ = θ, the claim sizes follow a Pareto distribution with parameters α = 2 and θ. A
claim of 3 is observed. Calculate the posterior probability that Θ exceeds 2.

4. An insurance company sells three types of policies with the following characteristics:

Type of Proportion of Distribution of annual
policy total policies claim frequency

A 5% Poisson(λ = 0.25)
B 20% Poisson(λ = 0.50)
C 75% Poisson(λ = 1.00)

A randomly selected policy is observed to have one claim in each of Years 1 through 4.
Determine the Bayes estimate of the expected number of claims of this policyholder in
Year 5.

5. For a group of insureds, the amount of claim, X, is uniformly distributed on the in-
terval [0, θ], where θ > 0. The prior distribution of Θ has probability density function

π(θ) =
500
θ2 , θ > 500. Two independent claims of amounts x1 = 400 and x2 = 600, are

observed. Calculate the Bayesian premium, E[X3|x1, x2].


