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Problem 1. (5 marks) 

1 

l. (2 Marks) Calculate th<! net prmtium for a special fully discrete 20-ycar tC'rnt insurance on (30) 
given the following information: 
(i) The death benefit is 1000 during the first ten years and 2000 during the next ten years. 
(ii) The net premium is 1r for each of the first ten years and 27r fo r each of the next trn years. 
(iii ) a30,201 = 15.0364 

:r ax:TOl 1000A1:T01 
30 8.7201 16.66 
40 8.6602 3:2 .61 

2. (3 Marks ) Detcrmine t he net annual premium for a fully discrete who le life insurance with 
annual premiums payable for 10 years is issued to (30) given: 
(i) The death benefit is equal to 1000 plus t he refund of t he net level annual premiums paid 
without interest. 
(ii) Premiums are calculated in accordance with the equivalence principle. 

P rob lem 2. (5 marks) 
For a special fully cont inuous whole life insurance on (65): 
(i) The death benefit at timet is bt = 2000e005t , for t 2:: 0 
(ii) Level premiums are payable for life. 
(ii i) f-LGs+t = 0.04. t 2:: 0 and 6 = 0.05 

'. 

1. (1 marks) Find the present value of the fu ture loss, 0 L and calculate t he mean of 0 L, 

2. (2 marks ) Calculate the annual net premium for this life insurance. 

3. (2 marks) Calculate the premium reserve at the end of year 2. 

Problem 3. (5 marks) 
For a fully cont inuous 20-year endowment insurance of 1 on (x): given that 

(i) The fo rce of mortality is constant and equals to 0.02 and i = 0.06. 
(iii ) The premium is determined by the equivalence principle. 

1. (3 Marks ) CalculR.te the net premium reserve at time 10, 10 V using the prosprctive approach 

2. (2 Marks ) Calculate the net premium reserve at time 10, 10 V using t he retrospective approach 

L ______ _ 
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Problem 4. (5 marks) 

1. Consider a fully discrete whole life insurance of 1000 on (30). We are given f.30 = 9, 501,381, 
en = 4, 828 . 182, f.78 = 4, 530, 360 and 'i = 6%. 

(a) (1 marks) Find an integer k so that 1.;Q3o ~ 0. 5 < k+lq3o 

(b) (1 marks) Find the 50th percentile premi 1m for this insurance. 

2. Consider a fully continuous whole life insurance of 1000 on (x), whose fu ture lifetime Tx, has the 
density function 

J.x(l) = { 12t50' 0 ~ t ~50 h J\ 5<'/ 
I 

assume t at u = tr. 
0, ot 1m-wise. 

(3 marks) Find the 25th percentile premium for this insurance? 

Problem 5. (5 marks) 
For a special fully discrete whole life insurance on ( 40): 
(i) The death benefit is 1000 for the fir t 20 year ; 5000 fo r the next 5 years; lOOO thereafter. 
(ii) The annual benefit premium is 1000?40 for the first 20 years; 5000?40 for the next 5 years; 1r 

t· h<~reH,ftcr . 

(iii) Mortality follows the Illustrative Life Table. 
(iv) i = 0.06 

1. ( 3 Marks) Calculate 20 V , the benefit reserve at the end of year 20 for this insurance using 
retrospective approach. 

2. (2 Marks) Calculate 21 V the benefit reserve at the end of year 21 for this insurance. 

Useful formulas : 
The following table summarizes the percentile premiums for n-year term and n-year endowment 

insurances of S on ( x) for fu lly continuous policies. 

Type of plan ter > n ter ~ n 
Whole life ..2..._ ..2..._ I 

st:J st:J 
n-year term 0 ..2..._ 

st:j 
n-year endowment _Ji_ ..2..._ 

sri] ·'Q 

The net premium re::;e rve at the end of year h is 

11-h- l n-h-1 

h V = E [ ~t.L] = L bh+.i+l vj 
1 

Ji qx+h + S X n-hE.c+h- L 7rh+jVl_ipc+h· 
j=O j=O 

The net premium reserve at t ime h for whole life insurance of 1 on (x), with benefits payable at the 
moment of death, level premiums are payable at the beginning of each year is given by 

It V = Ax+h- 7rax+h· 

v\e know that .4x:Tij = !l!::n] + nEx, and A x:Tij = A~:ri] + nEx , nEx = Vn npx 

Under CRM i\1 . = ....L (1 - E ) and E = e -(ti+,l)n r .Tij tl+f.L ll :r n x 


