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Q.1)   

i) For a risk to be insurable: 

• The policyholder must have an interest in the risk being insured, to distinguish 
between insurance and a wager, 

• A risk must be of a financial and reasonably quantifiable nature. 

 

   
ii) Ideally risk events need to meet the following criteria if they are to be 

insurable: 

• Individual risk events should be independent of each other.  

• The probability of the event should be relatively small.  

• Large numbers of potentially similar risks should be pooled in order to reduce the 
variance and hence achieve more certainty.  

• There should be an ultimate limit on the liability undertaken by the insurer.  

• Moral hazards should be eliminated as far as possible because these are difficult to 
quantify, result in selection against the insurer and lead to unfairness in treatment 
between one policyholder and another. 

(Full credit will be given to those who list any three of the five criteria.) 

 

  [5]
   

Q.2)   
i) The prior density is  2p.                

The likelihood (from the geometric distribution) is  (1 – p)4p.           

The posterior density is proportional to   p2 (1 – p)4.            

This distribution can be easily recognized as Beta (3,5).           

The mean of the distribution is 3/(3+5) or 3/8.  

 

ii) 

 

 

 
 
 
 
 
 
 
 
 
 
  

 
 
 
 
 
 
 
 
 

[12] 
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Q.3)   

i)   

a) Liability cover provides indemnity where the insured, owing to some form of negligence, is 
legally liable to pay compensation to a third party.     

Examples of Liability cover are: 

Employers’ Liability, Motor third party liability, Public liability, Product liability, 
Professional Indemnity (any two examples required).  

 

   
b) Property cover indemnifies the policyholder against loss of or damage to his/her own 

material property.               

Examples of Property cover are: 

Residential building, Moveable property, commercial building, land vehicles, marine craft, 
aircraft (any 2 example required)  

 

   
ii) Development factors are 

3,991/3,819  = 1.04504     and     7,833/5,329   = 1.46988.           

1-1/f = 1-1/ (1.04504*1.46988) = 0.3490.      

Year 2006: Emerging liability = 5,012 *0.85 *0.3490 = 1,487.          

 

Reported liability = 3,217. 

Ultimate liability = Reported liability + Emerging liability 

                             = 3217+ 1487 = 4,704.              

 

Reserve = Ultimate liability – paid claims =4,704 - 1,472 = 3,232.         

 

  [10]
   

Q.4) In statistical inference, decisions about populations, such as what are the mean or variance 
of some characteristic, are based on sample data. Statistical inference can be regarded as a 
game between Nature, which controls the relevant features of a population, and the 
statistician, who is trying to make a decision about the population.   

 

 One way in which statistical games differ from game theory is that in game theory each 
player chooses a strategy without knowing what the opponent will do. In a statistical game 
the statistician has some sample data, which will give some information about Nature’s 
choice.              

 

   
   

Q.5) 
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ii) 

 

 

  [6]
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iii)  

   
Q.6)   

i) 
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ii) The claim amounts, X follow Gamma Distribution with mean 2 and variance 2,  
 

 

 

 

 

 

 

 

 

 So, the moment generating distribution function of the aggregate claims distribution, S will be,  
 

 

 

  [8] 

   
Q.7)   

i) If X represents the size of an individual claim, we have  
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ii) Let α be the proportion of loss retained by the direct insurer under the proportional 
reinsurance arrangement. 

 

 

 

 

 Hence,     α  =  1 − 1/e.  
 Under proportional reinsurance, the variance of the direct insurer's share of loss is   α2 μ2  

or   (1 − 1/e)2 μ2 .              

Under excess of loss reinsurance, the second moment of the direct insurer's share of loss is 

 

 

 

 

   
 Hence, the variance is 

  
Hence, the variance of the direct insurer’s share of loss will be less under the excess of loss 
reinsurance. 

 

  [11]
   
   

Q.8)   
i) The probability density function must integrate to 1  
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ii) 

 

 

 

 

 

 

iii) 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

[11]
   

Q.9)    
i) The mean is  
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ii) Auto correlation function  
 

 

 

 

 

 

   
iii) Note that 

(1 − 0.5B − 0.5B2)Yt   =  (1 + 0.5 B)(1 − B ) Yt   

                                    =  Xt    

                                    = (1 + 0.25B + 0.5B2 + 0.25B3) εt 

It is found by inspection that neither (1 + 0.5 B) nor (1 − B ) is a factor of   

(1 + 0.25B + 0.5B2 + 0.25B3). Further, the only root of (1 + 0.5 B) is larger than 1. 

Clearly, p = 1, d = 1, q = 3,   i.e.,   the process is ARIMA (1,1 

 

  [10]
   

Q.10)   
i) e-λ   = e-1  

   
ii) λe-λ = e-1   

   
iii) P(ruin within first year) 

P(ruin in first year) = 1 – P(no ruin in first year)  

= 1 – P(no ruin | 0 claim in first year) x P(0 claim) 

– P(no ruin | 1 claim in first year) x P(1 claim) 
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=  1 – 1.e-1 – P(Claim after 8/12 year) e-1  =  1 – e-1 (1 + e-2/3). 
  [5] 
   

Q.11) 

 
Then the density function will have an appropriate form.          

 
(The choices  θ  = 1/ μ ,  b(θ ) = − log(θ ) and a(φ ) = − 1  should also fetch full 
credit.) 

 

   
ii) 

 

  

  
The variance is   a(φ ) b”(θ ) =  μ 2. 

 

   
iii) The density of Y is 

 e − ( y − α ) Ι( y > α ).                

This expression cannot be written in the exponential family form, since the parameter- and 
data-dependent parts cannot be separated by factoring.      

 

  [10]
   

********************* 


