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1 Question 5: Classical credibility on compound Poisson

1.1 s

Annual aggregate claims are modeled by a compound Poisson distribution where the claim dis-
tribution is well approximated by a gamma distribution with shape parameter 2(X ~ I'(2,()). Full
credibility in estimating the pure premium 6 = E/(.S) is defined by having a 95% chance of the estimator
differing from the true value by at most 0.046. What partial credibility (using the square root rule) would

be assigned to experience from 1200 claims?
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2  Question 6: Mixture distribution

21 g

The probability that an insured individual will give rise to no claims next years is e~?

, where 6
varies by individuals according to the density function fo () = 250e~>’. What is a probability that a

randomly selected individual will give rise to no claims next year?
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3  Question 9: Bayesian credibility

31 gl
Claims in an automobile portfolio are modeled by a Burr distribution with density function given
by
20
% forx >0
flz]6) =4 (L+a?)
0 otherwise,

where 6 is an unknown parameter. Prior information suggests that a gamma distribution I'(42, 20) is
appropriate for 6. If a sample of n = 200 claims is taken, determine the form of the Bayesian estimator
for 6, assuming a quadratic loss function is used. Give an expression for a 90% Bayesian belief interval

for 6.
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4 Question 16: Bithlmann credibility

4.1 JEi8

Annual claim numbers X; are modeled by a Poisson distribution with unknown parameter A. Prior
knowledge about A can be summarized by a uniform distribution on the interval [60, 120].

(a) Determine the form if the Biihlmann credibility estimator of the pure premium F(X,, ;1) based
on a random sample x of claim numbers over n years.

(b) What would the estimate be if X = (106,105,110,98,101,113)?

(c) Generate for yourself six observations from a Poisson distribution with mean 80, and determine

the Biihlmann credibility estimate.
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5 Question 23: Empirical Bayes approach to credibility theory
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The data in Table 5 give the aggregate claims for household damage insurance in six successive years
by four separate (regional) groups of policyholders. Assume that the claim amounts have been adjusted
to remove any effect of inflation and that the unit of money is millions of dollars. Using empiritical Bayes

credibility Model 1, calculate estimates of the pure premiums for the coming year for each of the regions.


https://yuanzhuang.site/uploads/Actuarial_Modelling/Chap_5/Chap_5_Qusetion_23.xlsx

#¢ 5: Household damage claims

Year — 1 2 3 4 5 6

Region A 206 146 271 178 136 162
B 144 284 310 218 266 301

C 64 57 43 97 132 110

D 204 186 248 222 188 204
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6 Question 24: Empirical Bayes approach to credibility theory

6.1 )il

Summary statistics on aggregate claims for each of four car rental company risks over five years
are given in Table 7 below. Here X;; denotes aggregate claims in year j for risk ¢. Using Model 1 of
empirical Bayes credibility, calculate the credibility factor and credibility premium for risk 1. In your

opinion, is Model 1 suitable to calculate credibility premiums for these risks?

#¢ 7: Car rental company risks

Risk Xz 25 (X” — XZ)Q

=1
1 6,132 ] 5,321,643
2 7,465 5,974, 212
3 4,927 4,321,615
4 23,416 41,271,314
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