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Instructions:

This paper contains 6 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
2007 56 28 5 1
2008 58 32 5 1
2009 70 44 9
2010 78 53
2011 85

Cumulative Payment delay in years

Accident year 0 1 2 3 4
2007 56 84 89 90 91
2008 58 90 95 96
2009 70 114 123
2010 78 131
2011 85

The premium is shown in the next table.

Accident year Premium
2007 122
2008 126
2009 148
2010 153
2011 167

You may assume that no claims will be paid with a delay of more than four years.

1. Bornhuetter-Ferguson method

a.

b
C.
d.
e

Estimate the delay-specific claim ratios.

Estimate the average 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.

Fill the missing cells in the incremental run-off triangle with predictions.

2. Chain ladder method

a.

b
C.
d.
e

Estimate the year-on-year development factors.

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.

Fill the missing cells in the incremental run-off triangle with predictions.

3. Benktander’s method

With the payment pattern from question 2, apply Benktander’s method

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

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

[10 marks]



4. Other questions
a. Would you characterize the payments as short-tailed or long-tailed? [10 marks]

b. You have used premium as a measure of risk exposure, but premium
is not always a reliable measure. Suggest one other measure of risk
exposure that you can easily use in this situation. [10 marks]

5. Generalised linear models

A generalised linear models has the structure E(X el P )= h(m'je ), where h™ is called

the link function and 1), = m'jeB is a linear function of unknown model parameters f .

a. Explain how the assumptions underlying the Bornhuetter-Ferguson

method can be expressed in a generalized linear model. [10 marks]
b. Explain how the assumptions underlying the Chain ladder

method can be expressed in a generalized linear model. [10 marks]
c. Explain how you could implement a generalized linear model that

allows you to estimate payment inflation along calendar years. [20 marks]

To answer a-c above, please specify the appropriate link function and the
linear function of the model parameters. No calculations are required.

6. Categories of outstanding claims

The abbreviations RBNS, IBNR and CBNI are common in loss reserving.

a. Give two possible reasons why a claim could be "RBNS" on a given date.  [10 marks]
b. Give two possible reasons why a claim could be "IBNR" on a given date.  [10 marks]
c. Why does an insurance company make a provision for claims CBNI? [10 marks]
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