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INSTRUCTIONS:  Answer question one and any other two questions.  
 

QUESTION ONE (15 MARKS) 

a) Explain the difference between a profit vector and a profit signature. (4 Marks) 

b) An insurance company wishes policies that provides benefits of 1000 in the event of 

becoming disabled due to accident and 10,000 on death. 

(i)  Contract a multiple state transition model for these policies. (3 Marks) 

(ii)   Give a formula for the expected present value of the benefits (4 Marks) 

c) Explain the principal features of a non-utilised accumulating with profit (5 Marks) 

d) A 10  year unit-linked policy has the following profit vector;  (6 Marks) 

(-40, - 12, -6, -1, 5, -4, 8, 20, 25,30) 

Determine the revised profit vector if reserves are set up to zeroise future negative cash 

flows on the basis; 

Mortality : 0.5 % per annum (i.e probability of death at each age) 

Interest: 2.5% per annum       

e) Suppose that ∝ and β are the only two independent modes of decrement and αβ µµ xx 4

1=  

Express ( )xaq in terms of βµ x       (5 Marks) 

f) Define what competing risks are and give examples.    (3 Marks) 

 

 



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

                                                                  Foundation of Innovations  Page 2 

 

QUESTION TWO (20 MARKS) 

a) The following is an extract of a decrement table assumed for a funeral plan, showing 

death, d, and withdrawals, w) 

Age x   (al)x   (cd)x   (��)�� 

85   10,000   1,400   2,300 

86   6,300   1,000   1,100 

87   4,200 

It has been established that the independent rates of decrement of withdrawal are now 

only 50% of those assumed in the table above for the ages of 85 and 86. The underlying 

independent mortality rates are unchanged. 

Construct a revised decrement table to reflect this change.   (12 Marks) 
  

b) A pension scheme provides a pension ill-health retirement of 
	


��
 of final pensionable 

salary for each year of pensionable service subject to a minimum pension of 20
80����  of 

final pensionable salary. Final pensionable salary is defined as the average salary earned 

in the three years before retirement. Normal retirement age is 65 exact. 

Derive a formula for the present value of the ill-health retirement benefit for a member 

currently aged 35 exact with exactly 10 years past service and salary for the year before 

the calculation date of Ksh. 20,000.      (8 Marks) 

QUESTION THREE (20 MARKS) 

A 5-year unit-linked policy issued by an insurance company to a life aged 60 exact has the 

following vector. 

(751.25, -321.06, -267.57, -192.05, 201.75) 

(i)  Define the meaning of zeroization in the context of this unit linked policy. (4 Marks) 

(ii)   Explain why an insurance company might choose to zeroise the above profit vector(4 

Marks) 

(iii)Calculate, showing all your workings, the net present value of the profit of this policy 

after zeroization. 
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Basis; 

Mortality : Ama2 ultimate                   

Rate of interest on; 

Non-unit fund cash flow: 3.5% per annum 

Risk discount rate: 6.0% per annum     (12 Marks) 

QUESTION FOUR (20 MARKS) 

a) State main features of a unit-linked policy     (10 Marks) 
b) A pension scheme uses the following model to calculate probabilities, where the 

transition intensifies are � = 0.05 and � = 0.081 

  
� 

 

 

 

 �                                                                     � 

 

 

 

Calculate; 

(i) The dependent probability of retirement    (5 Marks) 

(ii)  The independent probability of death from active  service  (5 Marks) 

QUESTION FIVE (20 MARKS) 

A  life insurance company issues a 4-year unit-linked endowment policy to a life aged 61 exact 
under which level premium of 2,500 are payable yearly in advance throughout the term of the 
policy or until earlier death. In the first year of policy, 40% of the premium are allocated to units 

              Active               Retired 

 

           Dead 
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, while the second and subsequent years of policy are 110% of the premium are allocated to units. 
The unit prices are subject to a bid-offer spread of 5%. 

If the policy holder dies during the term of the policy, the death benefit of 10,000 or bid value of 
the units, whichever is higher, is payable at the end of the policy year of death. 

The policyholder may surrender the policy, in which case a value equal to a fixed percentage of 
the total premium paid on the policy is payable at the end of the policy year of surrender. The 
percentage is based on the policy year of surrender as follows; 

       % of total premiums payable 

Policy year      as a surrender value  

1 0 
2 25 
3 50 
4 75 

On maturity, 105% of the bid value of units is payable. 

An annual arrangement charge of 0.3% of the bid value of units is donated at the end of each 
policy year before death, surrender and maturity benefits are paid. The company uses the 
following assumptions in carrying out profit tests of the contract; 

Rate of growth of assets in the unit fund  : 4.21% per annum 

Rate of interest of non-unit fund cash flows  : 3.5% per annum 

Independent rate of mortality    : Am 92 select 

Independent rate of surrender    : 6% per annum 

Initial expenses     : 325 

Renewal expenses     : 74 per annum on the  

     second and subsequent premium dates 

Initial commission     :  10% of the first premium 

Perennial commission     : 2.5% of the second and  

     subsequent year’s premium 

Rate of discount of risk    : 5.5% per annum 
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(i) Construct a multiple decrement table for this policy assuming that there is a uniform 
distribution of both decrements over each year of age in the single decrement table 

(5 Marks) 
(ii)  Construct tables showing the growth of the unit fund and the non-unit fund. Include 

all commissions in the non-unit fund.     (10 Marks) 
(iii)  Calculate the profit margin for this policy on the assumption that the company does 

not zeroise future negative cashflows.     (5 Marks) 


