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INSTRUCTIONS:  Answer question one and any other two questions.  
 

QUESTION ONE (30 MARKS) 

a) Describe the key difference between excess of loss and proportional reinsurance. 

(2 Marks) 

b) State benefits of No-Claim Discount in insurance industry.   (4 Marks) 

c) Why do life assurance life companies investigate the claims experience? (4 Marks) 

d) Claims on a certain type of insurance policy are believed to follow an exponential 

distribution. The upper quartile claim size is 240. Calculate the mean claim size. 

(4 Marks) 

e) An insurer  insures a risk for which individual claim sizes (in kshs 000s) have a 

distribution, X , with mean 500 and standard deviation 250. The insurer arranges excess 

of loss reinsurance for this risk with a retention limit of Kshs 1,000,00. What is the 

proportion of claims from this risk for which the insurer expects to receive a payment 

from the reinsurer if X is; 

(i)  Gamma        (4 Marks) 

(ii)   Lognormal         (4 Marks) 

f) A No Claims Discount (NCD) system has 3 levels of discount: 

  Level 0 no discount 

  Level 1 discount = p 

  Level 02 discount = 2p 

  Where 0 � � �  0.5   



Meru University of Science & Technology is ISO 9001:2015 Certified 

                                                                  Foundation of Innovations  Page 2 

 

 The probability of a policyholder  NOT making a claim each year is 0.9 

In the even of a claim, the policyholder moves to, or remains at level 0. Otherwise, the 
policyholder moves to the next higher level (or remains at level 2). 

The premium paid in level 0 is ₤1,000. 

Derive an expression in terms of p for the average premium paid by a policyholder once the 
steady state has been reached.        (8 Marks) 

QUESTION TWO(20 MARKS) 

a) Aggregate annual claims from a portfolio of general insurance policies have a compound 

Poisson distribution with Poisson parameter 20. Individual claim amounts have a uniform 

distribution over the range (0,200). Excess of loss reinsurance is arranged so that the 

expected amount paid by the insurer on any claim is 50. Calculate the variance of the 

aggregate annual claims paid by the insurer.     (8 Marks) 

b) Claim amounts on a particular type of insurance policy follow a Pareto distribution with 

mean 270 and standard deviation 340. Determine the lowest retention amount such that 

under excess of loss reinsurance the probability of a claim involving the reinsurer is 5%. 

          (6 Marks) 

c) Explain any three types of pure premiums used in non-life mathematics (6 Marks) 

QUESTION THREE (20 MARKS) 

a) State the meaning of steady state in NCD system.    ( 2 Marks) 

b) 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) 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(8 Marks) 

(ii)  Find the probability that the insurer makes a profit of less than 2000 under each of 

the arrangements using a normal approximation.   (10 Marks) 
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QUESTION FOUR (20 MARKS) 

a) Explain the implications of NCD system in the banking system and insurance industry. 
(4 Marks) 

b) An insurer  has an excess of loss reinsurance arrangement in place with a retention limit 
of 50. Claim amounts(in £000s) have a Pareto distribution with parameters � = 2.5 and ⋋
= 350. 

(i)   Find the mean claim amount paid by the insurer.   (4 Marks) 

(ii)   Find the mean claim amount paid by the reinsurer on claims in which the 

reinsurer is involved       (6 Marks) 

(iii) The insurer decides to investigate a proportional reinsurance arrangement with 

the reinsurer taking a proportion 0.3 of each claim. Find the percentage difference 

in mean claim amounts that the insurer will have to pay compared to using the 

excess of loss arrangement.      (6 Marks) 

QUESTION FIVE (20 MARKS) 

An insurer operates a No Claims Discount system with three levels of discount: 

  Discount Level   percentage  

  Level 0    0% 

  Level 1    20% 

  Level 2    50% 

The annual premium in level 0 is ₤650. 

If a policyholder makes no claims in a policy year, they move to the next high discount level (or 

remain at level 2). In all other cases they move to (or remain at) discount level 0. For a 

policyholder who has not yet had an accident in a policy year, the probability of an accident 

occurring is 0.1. The time  at which an accident occurs in the policy year is denoted by T, where; 

0≤ 
 ≤ 1; 

T= 0 means that the accident occurs at the start of the policy year; 

T=1 means that the accident occurs at the end of the policy year. 

It is assumed that T has uniform distribution. 
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Given that a policy holder has had their first accident, the probability of them having a second 

accident in the same policy year is 0.4(1-T) . It is assumed that a policyholder will not have more 

than two accidents in a policy year. The cost  of each accident has an exponential distribution 

with mean ₤ 1,0000. After each accident, the policyholder decides whether or not to make a 

claim by comparing the increase in the premium they would have to pay in the next policy year 

with the claim size. In doing this, they assume that they will have no further accidents. 

a) Show that the distribution of the number of accidents, K, that a policyholder has in a year 

is : P(K=0)= 0.9, P(K=1) 0.08 and P(K=2) = 0.2    (4 Marks) 

b) For each level of discount, calculate the probability that a policyholder makes n claims in 

a policy year, where n =0, 1, 2      (9 Marks) 

c) Write down the transition matrix      (3 Marks) 

d) Derive the steady state distribution.      (4 Marks) 


