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INSTRUCTIONS: Answer question one and any other two questions.

QUESTION ONE (30 MARKY)

a)

b)

d)

Define the following terms as used in credibility theory.

() A run-off triangle (2 Marks)
(i) A Bayesian loss model (2 Marks)
(i) A credibility estimate (2 Marks)

The total amounts claimed each year from a portfolio of insurance policies over n years
WEre x1, X, . .. Theinsurer believes that annua claims have anormal distribution with
mean a and variance a2, where « is unknown. The prior distribution of «is assumed to
be normal with mean u and variance a2. Derive the posterior distribution of a.(6 Marks)
If X — IB, wherel isan indicator variable taking the value 1 with probability g = 0.002
and zero otherwise , and B has alognormal distribution with parametersy = 3 and o =
1.2, find E(X) and var(X) (6 Marks)
Based on analysis of past claims, an insurance company believes that individual clamsin
aparticular category for the coming year will have a mean size of £5,000 and a standard
deviation of £ 7,500. Estimate the proportion of claims that will exceed
£25,000, assuming that individual claim sizes conform to alognormal distribution.

(4 Marks)
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The table below sets out incremental claims datafor a portfolio of insurance policies.

Development Y ear

Underwriting Y ear 0 1 2
2011 1.403 583 142
2012 1,718 811
2013 1,912

The past and projected future inflation is given by the following index (measured to the
mid point of the relevant year:

Y ear Index
2011 100
2012 107
2013 110
2014 113
2015 117

Estimate the outstanding claims using the inflation adjusted chain ladder technique

(8 Marks)

QUESTION TWO (20 MARKYS)

a)

b)

The number of claims on a portfolio of insurance policiesin agiven year follows a
Poisson distribution with unknown mean x.Prior beliefs about x are specified by a
gamma distribution with mean 60 and variance 360. Over a period of three and one third
years, the total number of claimsis 200.

(i) Calculate the Bayesian estimate of »under al-or-nothing loss. (6 Marks)

(i) Comment on your result for part a(i) (2 Marks)
Let @ denote the proportion of insurance policiesin acertain portfolio on whichaclamis
made. Prior beliefs about ¥ are described by a Beta distribution with parameters a and S.
Underwriters are able to estimate the mean . and various 2 of 6.

A random sample of n policiesistaken and it is observed that claims had arisen on dof
them
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(i) Determine the posterior distribution of 6. (8 Marks)
(if) Show that the mean of the posterior distribution can be written in the form of a
credibility estimate. (4 Marks)

QUESTION THREE (20 MARKY)

a)
b)

What are the benefits of using run-off tables in actuarial valuation? (2 Marks)
(i) Write down the general form of a statistical model for a claims run-off triangle,
defining all terms used. (6 Marks)

(if) Calculate the outstanding claim reserve for this portfolio using the Bornheutter-
Ferguson method from the following table.
The table below shows the cumulative incurred claims amounts on a portfolio of
insurance policies.

Development Y ear

Underwriting Y ear 0 1 2
2014 3,215 6,847 10,078
2015 2,986 7,123

2016 4,167

Claims are assumed to fully run off after Development Y ear 2. The estimated loss ratio of
both 2015 and 2016 is 91% and the respective premium income in each year is,

Y ear Premium Income
2014 11,365
2015 12,012
2016 12,867

Thetotal of claim amounts paid to date is 21,186 form policies written in 2014 to 2016.
(12 Marks)

QUESTION FOUR (20 MARKYS)

a)

b)

Claim amounts on a portfolio of insurance policies are assumed to follow a Weibull
distribution. A quarter of losses are below 15 and a quarter of losses are above 80.
Estimate the parameters c, y of the Weibull distribution that fit thisdata. (4 Marks)
An actuary is assessing three different insurance companies A, B and C. Corresponding

claim amounts and number of policies are shown in the data below;

Company A Company B Company C
$M Policies M Policies $M  Policies
2013 116 85 0.85 68 148 110
2014 118 88 1.02 82 152 132
2015 114 85 0.96 70 178 143
2016 132 92 0.87 80 192 165
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Total 48 350 3.7 300 6.7 550

Company C has 180 policiesto insurein 2017

(i) Calculate its expected claim amount, using the assumptions underlying Empirical Bayes

Credibility Theory (EBCT) Model 2 (12 Marks)
(i1) Discusswhy it might be preferable to use EBCT Model 2 rather than EBCT Model 1 for
this purpose. (4 Marks)

QUESTION FIVE (20 MARKYS)

a) State the assumptions of basic chain ladder technique. (4 Marks)

b) The heights of adult malesin a certain population are Normally distributed with unknown
mean u and standard deviation o = 15. Prior beliefs about u are described by a Normal
distribution with mean 187 and standard deviation 10. A SAMPLE of 80 menistaken
and the mean height is found to be 182.

(i) Calculatethe prior probability that u is greater than 180. (6 Marks)
(if) Calculate the posterior probability that i is greater than 180. (6 Marks)
(iif) Comment on your results from parts(i) and (ii) (4 Marks)
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