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1. Let Xj be the claim experience of the jth policy in a group, where j ∈ {1, 2, · · · , n}. It is
assumed that the Xj’s are independent. Suppose E[Xj] = ξ and Var[Xj] = σ2.

(a) If X̄ = 1
n

n
∑

j=1
Xi, assign full credibility if Pr[−rξ ≤ X̄− ξ ≤ rξ] ≥ p for a particular

value of r > 0 and p > 0. If n is large, determine the standard for full credibility
in terms of the number of exposure units. (Show the work)

(b) Assume further that Xj is compound Poisson distributed, that is Xj =
Nj

∑
i=1

Yji,

where each Nj is Poisson with parameter λ and the claim size distribution Y has
mean θY and variance σ2

Y. If the accuracy is to be measured with regard to the
average of total claims then determine the standard for full credibility in terms of
the number of policies, in terms of the expected number of claims, and in terms
of the expected total dollars of claims. (Show the work)

(c) Let say that X̄ is approximately normally distributed with mean ξ and variance
σ2/n. Let say that full credibility is inappropriate and that the credibility pre-
mium, Pc, is given by the equation Pc = ZX̄ + (1 − Z)M, where 0 ≤ Z ≤ 1
and M is the externally obtained mean. Show that Z = min

{
ξ
σ

√
n
λ0

, 1
}

where

λ0 =
( z(1+p)/2

r

)2
and z(1+p)/2 is the (1 + p)/2 percentile of the standard normal

distribution.
Hint : Var[Pc] =

ξ2

λ0

2. The full-credibility standard is set so that the total number of claims is within 5% of the
true value with probability p. This standard is 800 claims. The standard is then altered
so that the total cost of claims is to be within 10% of the true value with probability p.
The number of claims has a Poisson distribution; and the claim severity distribution
has probability density function f (x) = 0.0002(100− x), 0 < x < 100. Determine the
expected number of claims necessary to obtain full credibility under the new standard.
Hint : Use the results in Number 1. above.

3. Let X = {X1, X2, . . . , Xn} are loss measures that are independently and identically
distributed as the random variable X. The distribution of X depends on the parameter
θ and the parameter θ is a realization of a random variable Θ.

(a) Show that Cov[Xi, Xj] = VarΘ[E[X|Θ]], for i 6= j.
Hint : Cov[Xi, Xj] = E[XiXj]− E[Xi]E[Xj].

(b) The Bühlmann credibility assigned for estimating X5 based on X1, X2, X3, X4 is
Z = 0.4. If the expected value of the process variance is 8, calculate Cov[Xi, Xj]
for i 6= j.

4. For a particular general insurance business, there are 3000 policies in a particular pe-
riod. The aggregate loss of each policy in a year follows a compound distribution,
where the primary distribution is a negative binomial distribution with parameters r
and β = 0.3; and the secondary distribution is a Pareto distribution with α = 4 and
θ = 1500. If the distribution of r is exponential with mean 2, determine the Bühlmann
credibility factor Z of the portfolio.


