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WRITTEN EXAMINATION 

Generally, students would have scored better marks where the following exam techniques have been 

applied: 

• Label each question clearly. Some students marked their page numbers as well as question numbers 

next to each other which caused confusion at times. 

• Start each question on a new page. 

• Use more space rather than less and make it clear how you break up key parts of a question. This 

makes it easier to see your workings and to understand what was done to give principal marks for 

incorrect solutions. 

• Show the results of your intermediate steps especially any values of actuarial functions.  

• Student should try to avoid loading duplicated pages and also load the pages in the correct order to 

reduce confusion.  

Overall, the results from this semester’s exams were an improvement from the previous which was 

encouraging.  
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QUESTION 1 

 

This question was standard bookwork in which many students scored well.  

Average mark: 60-65% 

 

Let X denote the present value of this benefit, then: 
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Where xK  is the curtate future lifetime of a life aged x . xK  represents the complete number of years a 

life currently aged x survives for, before dying. 

 
 

QUESTION 2 

This question was a simple proof even though some student tried to overcomplicate it somewhat. The 

best question across the paper.  

Average mark: 70-75% 
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QUESTION 3 

 

A straightforward question testing basic application. Most students did well. Some students lost marks 

for stopping at the variance calculation. 

Average mark: 70-75% 
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QUESTION 4 

 

This question was done well by the well prepared students but some scored very poorly. Students with 

laid out answers, showing the values of the actuarial functions separated, scored better marks.   

Average mark: 45-50% 
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QUESTION 5 

Student performance on this question was disappointing seeing that it is a straightforward application of 

the work. Well laid out answers scored better.  

Average mark: 55-60% 

 

 

i. EPV of premiums 
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ii. EPV of benefits 
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iii. EPV of expenses 
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iv. Equation of value 162.1191 59753.05 2363.223 11.05596P P= + +  thus 

441.194P R=  
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QUESTION 6 

 

This question was one of the hardest question across the paper. In part i many students did not give an 

equation for the profit over a year but rather the profit over the lifetime of the policy.  Many students 

were not able to do the mortality profit calculation at a portfolio level. Good exam technique was shown 

by some who attempted part iv even though other parts were done incorrectly, and thereby scoring 

method marks.  

Average mark: 30-35% 

 

i. Profit ( )( ) ( ) ( ) 11 1t x t x t tV G e i q S f q V+ + += + − + −  + − −   where 

   tV    - Gross premium reserve at time t  
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iv. 

Mortality Loss 

224 599.73

EDS ADS

R

= −

=
 

The insurer has made a mortality loss. 

 

 

QUESTION 7 

This question was testing bookwork in which many students did not attempt.   

Average mark: 20-25% 

 

i. 

Unitised (accumulating) with-profits contracts  

• Many companies that sell AWP administer the contract in unitised form (called unitised with-profits 

(UWP)).  

• The policyholder is allocated units, and the fund value at any time for any policy is equal to the 

number of units held multiplied by the current price (or value) of each unit at that time.  

In this way, UWP operates in a very similar way to unit-linked contracts.  

 

ii. 

A key difference is the way the unit price is calculated. Two example possibilities are:  

Method (1)  

the unit price allows for guaranteed bonus interest increases only; the discretionary bonus is credited to the 

policy by awarding additional (bonus) units from time to time  

Method (2) the unit price allows for both guaranteed and bonus interest increases.  

In both cases, it would be normal for unit prices to be changing on an effectively continuous basis (eg 

daily). The company would declare its regular bonus interest rate in advance, so that interest would accrue 

to policies at the equivalent daily rate. 
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QUESTION 8  

 

This question was done well by well prepared students but many struggled. Part i was standard 

bookwork with part ii standard application. In part iii many students felt the answer should be the same 

because the basis for the prospective and retrospective reserves are the same, failing to appreciate that 

the basis is different to the pricing basis which means that the answer would not be the same.   

Average mark: 40-45% 

 

i. The accumulated value allowing for interest and survivorship of the premiums received to date 

less 

the accumulated value allowing for interest and survivorship of the benefits and expenses paid to 

date. 

 

 

ii.  
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iii. The prospective reserve would have been smaller. At 4% both would be the same but 

Re Re Pr Pr

@6% @ 4% @ 4% @6%

tro tro o oV V V V =   

since retrospective reserves are accumulating premiums in excess of claims and expenses and 

higher interest leads to higher reserves but prospective reserves are meeting the excess of future 

claims over future premiums and higher interest leads to lower reserves.  
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QUESTION 9 

 

Students lost marks in part i mainly because they only referred to the policy and not the function and 

therefore did not say that it is the “expected present value”. The majority did well in part ii a) with 

many struggling with part ii b).  Part iii was done poorly.  

Average mark: 55-60% 

 

i. The expected present value of a continuous assurance for a sum assured of 20 000 calculated at a 

force of interest on 2 lives aged x and y whereby the sum is paid on the death of y only if life aged y 

dies after life aged x. 

 

 

 

ii. a) 
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b)      For the premium we require 
50:40

a  
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iii.   

 

If the life age 40 dies first the policy ceases without benefit yet the premium is expected to be maintained by 

the life aged 50 so long as they survive. There is no incentive to continue. 

 

The sensible option would be to establish the premium paying period as ceasing on the death of the life aged 

40. 

 

A single premium is possible as an alternative if affordable. 

 

 


