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Instructions:

This paper contains 4 questions and comprises 3 pages including the title page.
Enter all requested details on the cover sheet.

You must not start writing your answers until instructed to do so.

Number the pages of the paper where you are going to write your answers.
Attempt all questions.

Begin your answer to each question on a new page.

Marks are shown in brackets. Total marks: 200.

Show calculations where appropriate.

An approved calculator may be used.
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The following data shows paid claims for the period 2007-2011 at 31.12.2011.

Incremental Payment delay in years
Accident year 0 1 2 3 4 5
2007 32 210 136 153 117
2008 105 121 244 116
2009 46 152 106
2010 156 216
2011 107
Cumulative Payment delay in years
Accident year 0 1 2 3 4 5
2007 32 242 378 531 648
2008 105 226 470 586
2009 46 198 304
2010 156 372
2011 107
The premium is shown in the next table.
Accident year Premium
2007 1312
2008 1390
2009 1510
2010 1762
2011 1977
You may assume that no claims will be paid with a delay of more than five years.
1. Bornhuetter-Ferguson method
a. Estimate the delay-specific claim ratios for delays O to 4. [10 marks]

b. Assume that claims paid up to year 4 make up only 75% of ultimate claim cost.

As a convenience, you may assume that the remaining 25% is paid in year 5.

Calculate the delay-specific claim ratio for development year 5.

c. Estimate the average overall claim ratio per accident year (all delays).
Estimate the payment pattern expressed in percent of ultimate cost.
Estimate the outstanding claim payments for each accident year.

2. Chain ladder method
a. Estimate the year-on-year development factors for delays 0 to 4.

[10 marks]
[10 marks]
[10 marks]
[10 marks]

[10 marks]

b. Assume that claims paid up to year 4 make up only 75% of ultimate claim cost.

As a convenience, you may assume that the remaining 25% is paid in year 5.

Calculate the development factor between development years 4 and 5.
c. Estimate the payment pattern expressed in percent of ultimate cost.

Estimate the overall claim ratio for each accident year.

Estimate the outstanding claim payments for each accident year.
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[10 marks]
[10 marks]
[10 marks]
[10 marks]



3. Bihlmann-Straub model

a.

Describe briefly the assumptions of the Blihimann-Straub model for claim

amounts and explain the meaning of the parameters S, pand 4. [20 marks]

The optimal credibility estimator of the random claim level of accident year j has the form

b,
&

= é’jZ;j + (l— ¢, )ﬁ, where l;j is the chain ladder estimator, /3 is the prior mean, and

is the optimal credibility factor.

Specify the formula for the optimal credibility factor é’]. . [10 marks]
Explain in what way the Bornhuetter-Ferguson method and the chain
ladder method can be seen as limiting cases of the Blihimann-Straub
credibility method. [10 marks]

The following parameter values in a Bihlmann-Straub model have been estimated:

d.

[ (beta) 0.63
@ (phi) 8
A (lambda) 0.003

Use these parameter values and the payment pattern {ﬂ'e ,e=01-- } from problem 2

to complete the following table:

Accident year | Exposure Observed 7Z'SJ7]- bj ﬂ §j bj Outstanding
2007 1312 648
2008 1390 586
2009 1510 304
2010 1762 372
2011 1977 107
Total 7 951 2017
[20 marks]

4. Choice of method

Would you describe the payment pattern as short-tailed or long-tailed?  [10 marks]
Explain the properties of the Bornhuetter-Ferguson method, the chain

ladder method and the Biihimann-Straub method (robustness, sensitivity). [10 marks]
Which method would you choose for the portfolio shown here, and why? [10 marks]

Name at least two ways of assessing the uncertainty of the estimates. [10 marks]
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