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Exercise 1 For a portfolio of independent risks, you are given:

(i) The risks are divided into two classes, class A and class B.

(i1) Equal numbers of risks are in class A and class B.

(iii) For each class, the probability of having exactly one claim during the year
is 10% and the probability of having 0 claim is 90%. All claims for class A are
of size 4. All claims for class B are of size d, an unknown quantity.

An individual from a randomly chosen risk class is observed for one year and the
total loss is observed. We want to determine the Buhlmann credibility estimate
for the expected loss in the following year. Calculate the limit of the Buhlmann
credibility factor (Z) as d approaches infinity.

Exercise 2 For a portfolio of independent risks, you are given:

(i) The risks are divided into two classes, class A and class B.

(ii) Equal numbers of risks are in class A and class B.

(iii) For each risk in class A, each period’s losses are exponentially distributed
with mean 1. For each risk in class B, each period’s losses are exponentially
distributed with mean B. A risk is selected at random for one period and is found
that losses equal 1. Calculate the limit of the Buhlmann credibility estimate for
losses of the second period as the value of 5 approaches 0.

Exercise 3 Given a first observation with a value of 3, the Buhlmann credibil-
ity estimate for the expected value of the second observation is 5/2. Given the
first two observations each having value of 3, the Buhlmann credibility estimate
for the expected value of the third observation is 8/3. Find the Buhlmann cred-
1bility estimate for the expected value of the fourth observation if the first three
observations are each 3.

Exercise 4 You are given:
(i) The annual number of claims X for each policyholder is a random variable
with pmf Pr(X =z|©=0)=0(1-0)", £ =0,1,2,...
(i1) The distribution of 6 across all policyholders has probability density function:

F(Oé + B) -1 _

wf) = =201 (1-0)"10<o <1
=" ¢

(a) Calculate the hypothetical mean E(X |© = 0).
(b) Calculate the collective premium E(X).
(c¢) Calculate the posterior distribution of © after n years observations X1, ..., X,,.
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