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1.1
What is Reinsurance?

Reinsurance, often referred to as insurance for insurance companies, is a contract between a reinsurer and an 
insurer. In this contract, the insurance company—known as the ceding party or cedent—transfers some of its 
insured risk to the reinsurance company. The reinsurance company then assumes all or part of one or more 
insurance policies issued by the ceding party.



Reinsurance

4

1.2
Why Reinsurance?

Insurers purchase reinsurance for four reasons: To limit liability on a specific risk, to stabilize loss experience, to 
protect themselves and the insured against catastrophes, and to increase their capacity.  

Reinsurance can help a 
company by providing 

the following:

Risk Transfer: 
Companies can share 

or transfer specific 
risk with other 

companies.

Solvency Margins: 
Reinsurance allows 

companies to accept new 
clients and avoid the need 
to raise additional capital.

Capital Management: 
Companies can avoid 
having to absorb large 
losses by passing risk; 
this frees up additional 

capital.

Expertise: The 
expertise of another 

insurer can help a 
company obtain a 
higher rating and 

premium.
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1.3
Types of Reinsurance?

Reinsurance

Non-Proportional Reinsurance - 
Here, the reinsurer is liable to pay if 
the insurer’s losses reach a certain 

amount, known as the retention 
limit.

Excess of Loss Reinsurance

Stop Loss Reinsurance

Catastrophe Reinsurance

Proportional Reinsurance - In the 
event of a claim, the reinsurer is 

responsible for a share of the losses 
based on a pre-determined 

proportion 

Quota Share Reinsurance

Surplus Reinsurance
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1.3
Example

The diagram below shows how much the insurer and the reinsurer would pay when there are claims for 
£30,000, £55,000 and £15,000: 
(a) under a 25% quota share arrangement, and 
(b) under an individual XOL arrangement with a reinsurance layer of £30,000 in excess of £20,000. 
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1.3
Reinsurance arrangements and Notations

• The actual amount that the direct insurer ends up paying after allowing for payments under the reinsurance 
arrangements is called the net claim amount. 

• The actual premium that the direct writer/insurer gets to keep after making any payments for reinsurance is 
the insurer’s net premium income. 

• The original amounts without adjustment for reinsurance are referred to as the gross claim amount and the 
insurer’s gross premium income. 

In this chapter we will use the following notation. 

• X is the gross claim amount random variable 

• Y is the net claim amount, ie the amount of the claim paid by the insurer in respect of a single claim (after 
receiving the reinsurance recovery) 

• Z is the amount paid by the reinsurer in respect of a single claim. 
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The insurer’s liability is affected in two obvious ways by reinsurance: 

(i) the mean amount paid is reduced; 

(ii) the variance of the amount paid is reduced. 

Both these conclusions are simple consequences of the fact that excess of loss reinsurance puts an upper limit 
on large claims.
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CT6 September 2018 Q4

An insurance company has a portfolio of policies, where claim amounts follow a Pareto distribution with 
parameters α = 3 and λ = 100. The insurance company has entered into an excess of loss reinsurance agreement 
with a retention of M, such that 90% of claims are still paid in full by the insurer. 

(i) Calculate M. [4] 

(ii) Calculate the average claim amount paid by the reinsurer, on claims which involve the reinsurer. [6] 
       [Total 10]
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CT6 April 2012 Q3
Claim amounts on a certain type of insurance policy follow a distribution with density 

where c is an unknown positive constant.  

The insurer has in place individual excess of loss reinsurance with an excess of 50.  

The following ten payments are made by the insurer: 

• Losses below the retention: 23, 37, 41, 11, 19, 33  
• Losses above the retention: 50, 50, 50, 50  

Calculate the maximum likelihood estimate of c. [6]
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The examples we have considered so far have assumed that claim distributions don’t change over time

In practice claims are likely to increase because of inflation, at least in the longer term. A claim distribution that 
is suitable for modelling claim amounts in one year may well not be suitable a year or two later. We need to 
adjust our claim distributions to allow for inflation.

In this section we will look at how claims inflation affects reinsurance arrangements. It is easy to deal with 
claims inflation in the proportional reinsurance situation. The excess of loss reinsurance can cause a problem. 
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Proportional reinsurance
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Excess of Loss reinsurance
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CT6 April 2011 Q4
The number of claims on a portfolio of insurance policies has a Poisson distribution with mean 200. Individual 
claim amounts are exponentially distributed with mean 40. The insurance company calculates premiums using a 
premium loading of 40% and is considering entering into one of the following re-insurance arrangements: 

(A) No reinsurance. 
(B) (B) Individual excess of loss insurance with retention 60 with a reinsurance company that calculates 

premiums using a premium loading of 55%. 
(C) Proportional reinsurance with retention 75% with a reinsurance company that calculates premiums using a 

premium loading of 45%. 

(i) Find the insurance company’s expected profit under each arrangement. [6] 
(ii) Find the probability that the insurer makes a profit of less than 2000 under each of the arrangements using a 

normal approximation. [8] 
[Total 14]
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CS2A S2023 Q8

An insurer has incurred 10,000 claims under a portfolio of home insurance policies. These claims have a mean 
size of £2,000 and a standard deviation of £800. One hundred of these claims have exceeded the excess of loss 
limit on a reinsurance policy that the insurer has in place. 

(i) Using a Lognormal distribution, estimate the excess of loss limit on this reinsurance policy. State your 
assumptions and show all your working clearly. [5] 

(ii) Calculate the number of claims that would be expected to be less than £1,000. [1]
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CS2A S2023 Q8
It has been proposed by the insurance regulator that statutory solvency calculations should be based on 
modelling claims using a suitable Normal distribution. 

(iii) Comment on the appropriateness of using a Normal distribution under various conditions. (You may use the 
information about the portfolio of policies above to illustrate your answer.) [3]
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CS2A S2023 Q8

(iv) Comment briefly on which of the following alternative distributions should be considered, in addition to the 
Lognormal distribution, when fitting a suitable model to these claims, given the histogram showing the claims 
data in the figure above, and how you may decide which distribution to include in your final model. 

• Gamma 
• Exponential
• Weibull. 
[5] 

[Total 14]
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