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9.  

          
10.  

 
11.  

Claire, aged exactly 30, buys a whole life assurance with a sum assured of 

ȥ50,000 payable at the end of the year of her death. Calculate the standard deviation 

of the present value of this benefit using AM92 Ultimate mortality and 6% pa 

interest. 
12.  

 
13.  

 
14.  
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15. (CT5, April 2005) 

   
16.  

Evaluate A40 and 40A based on AM92 Ultimate mortality at 4% pa interest. 

 

17.   

 
18.  

 
 

19.  

 
20.  
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1. 
ʋ ʨʦʟʛʣʷʥʫʪ̔ ʡ ʧʦʧʫʣʷʮʽʾ ʩʠʣʘ ʩʤʝʨʪʥʦʩʪʽ ʜʦʨʽʚʥʶʻ 0.02 ʜʣʷ ʚʩʽʭ ʚʽʢʦʚʠʭ ʢʘʪʝʛʦʨʽʡ. 

ʆʙʯʠʩʣʠʪʠ 

(ʽ) ʁʤʦʚʽʨʥʽʩʪʴ ʪʦʛʦ, ʱʦ ʥʦʚʦʥʘʨʦʜʞʝʥʠʡ ʧʦʤʨʝ ʧʨʦʪʷʛʦʤ 5 ʨʦʢʽʚ. 

(ʽʽ) ʁʤʦʚʽʨʥʽʩʪʴ ʪʦʛʦ, ʱʦ ʦʩʦʙʘ, ʷʢʘ ʜʦʞʠʣʘ ʜʦ 90 ʨʦʢʽʚ, ʧʦʤʨʝ ʜʦ ʜʦʩʷʛʥʝʥʥʷ 95 ʨʦʢʽʚ.  

(ʽʽʽ) ʁʤʦʚʽʨʥʽʩʪʴ ʪʦʛʦ, ʱʦ ʦʩʦʙʘ, ʷʢʘ ʤʘʻ ʚʽʢ 5 ʨʦʢʽʚ ʧʦʤʨʝ ʚ ʽʥʪʝʨʚʘʣʽ ʚʽʜ 10 ʜʦ 20 

ʨʦʢʽʚ. 

(iv) ʇʦʚʥʝ ʤʘʪʝʤʘʪʠʯʥʝ ʩʧʦʜʽʚʘʥʥʷ ʪʨʠʚʘʣʦʩʪʽ ʞʠʪʪʷ ʥʦʚʦʥʘʨʦʜʞʝʥʦʛʦ. 

(v) ʋʩʽʯʝʥʝ ʤʘʪʝʤʘʪʠʯʥʝ ʩʧʦʜʽʚʘʥʥʷ ʪʨʠʚʘʣʦʩʪʽ ʞʠʪʪʷ ʥʦʚʦʥʘʨʦʜʞʝʥʦʛʦ. 

2.  
ʋʩʽʯʝʥʝ ʤʘʪʝʤʘʪʠʯʥʝ ʩʧʦʜʽʚʘʥʥʷ ʪʨʠʚʘʣʦʩʪʽ ʞʠʪʪʷ ʧʝʥʩʽʦʥʝʨʽʚ, ʱʦ ʚʠʡʰʣʠ ʥʘ ʧʝʥʩʽʶ 

ʫ 60 ʨʦʢʽʚ, ʩʢʣʘʜʘʻ 12 ʨʦʢʽʚ. ɿʥʘʡʪʠ ʡʤʦʚʽʨʥʽʩʪʴ ʪʦʛʦ, ʱʦ ʧʝʥʩʽʦʥʝʨ ʚʽʢʫ 65 ʨʦʢʽʚ ʜʦʞʠʚʝ ʜʦ 

70 ʨʦʢʽʚ, ʧʨʠʧʫʩʢʘʶʯʠ, ʱʦ ʩʠʣʘ ʩʤʝʨʪʥʦʩʪʽ ʻ ʩʪʘʣʦʶ. 

3.  
ɼʦʚʝʩʪʠ, ʱʦ 
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4.  

ʗʢʱʦ ʚʠʢʦʥʫʻʪʴʩʷ ʧʨʠʧʫʱʝʥʥʷ UDD, ʪʦ 2
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5. 
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6. 
ʆʩʦʙʘ ʫ ʚʽʮʽ 50 ʨʦʢʽʚ ʧʽʜʣʷʛʘʻ ʜʦʜʘʪʢʦʚʦʤʫ ʚʠʧʘʜʢʦʚʦʤʫ ʨʠʟʠʢʫ ʫ ʚʽʮʽ ʚʽʜ 50 ʜʦ 51 

ʨʦʢʫ. ʉʪʘʥʜʘʨʪʥʘ ʡʤʦʚʽʨʥʽʩʪʴ ʩʤʝʨʪʽ ʫ ʚʽʮʽ ʚʽʜ 50 ʜʦ 51 ʨʦʢʫ 0.006. ɼʦʜʘʪʢʦʚʠʡ ʨʠʟʠʢ ʜʘʻ 

ʜʦʙʘʚʢʫ ʜʦ ʩʪʘʥʜʘʨʪʥʦʾ ʩʠʣʠ ʩʤʝʨʪʥʦʩʪʽ, ʱʦ ʨʽʚʥʦʤʽʨʥʦ ʩʧʘʜʘʻ ʚʽʜ 0.03 ʥʘ ʧʦʯʘʪʢʫ ʨʦʢʫ ʜʦ 0 

ʥʘʧʨʠʢʽʥʮʽ ʨʦʢʫ. ʆʙʯʠʩʣʠʪʠ ʡʤʦʚʽʨʥʽʩʪʴ ʪʦʛʦ, ʱʦ ʦʩʦʙʘ ʜʦʞʠʚʝ ʜʦ 51 ʨʦʢʫ. 

7. 
ɿʘ ʪʘʙʣʠʮʷʤʠ ELT15(M) ʟʥʘʡʪʠ 3.286.5 q  ʪʘ 3.286.5 p  ʚʠʢʦʨʠʩʪʦʚʫʶʯʠ ʧʨʠʧʫʱʝʥʥʷ 

(ʽ) UDD 

(ʽʽ) ʩʪʘʣʘ ʩʠʣʘ ʩʤʝʨʪʥʦʩʪʽ 

(ʽʽʽ) ɹʘʣʴʜʫʯʯʽ. 

8.  
ʇʨʷʤʠʡ ʘʥʫʾʪʝʪ ʫ ʨʦʟʤʽʨʽ 60 ʪʠʩ. ʬʫʥʪʽʚ ʩʪʝʨʣʽʥʛʽʚ ʚʠʧʣʘʯʫʻʪʴʩʷ ʧʨʦʪʷʛʦʤ 20 ʨʦʢʽʚ 

ʦʩʦʙʽ, ʷʢʽʡ ʥʘ ʤʦʤʝʥʪ ʫʢʣʘʜʝʥʥʷ ʜʦʛʦʚʦʨʫ ʚʠʧʦʚʥʠʣʦʩʴ 40 ʨʦʢʽʚ. ʈʦʟʨʘʭʫʚʘʪʠ ʦʯʽʢʫʚʘʥʫ 

ʧʦʪʦʯʥʫ ʚʘʨʪʽʩʪʴ ʮʴʦʛʦ ʘʥʫʾʪʝʪʫ ʚʠʢʦʨʠʩʪʦʚʫʶʯʠ ʪʘʙʣʠʮʽ AM92, ʧʨʠʧʫʱʝʥʥʷ ʧʨʦ ʩʝʣʝʢʪʠʚʥʫ 

ʩʤʝʨʪʥʽʩʪʴ ʧʨʠ 6% ʨʽʯʥʠʭ. 

9. 
ɼʦʚʝʩʪʠ, ʱʦ 
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10. (N1 April 2008) 
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11. (N8 april 2008) 

 
12 (N6 april 2008) 

 
 

13. (N1 april 2007) 

 
14. (N7 april 2007) 

 



ɿʘʜʘʯʽ ʜʦ ʨʦʟʜʽʣʫ 2 

9 

15. (N5 april 2006) 

 
 

16. (N2 april 2011) 

 

 
17. (N6 april 2011) 

  
 

18. (N3 September 2011) 
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1.  

 
2.  

 
3.  

An annual premium endowment policy is surrendered with one year to go.  

Explain why the reserve is a sensible surrender value for the insurer to pay. 

4.    

 
5.   

 
6.   

A 10-year term assurance with a sum assured of ȥ500,000 is issued to a male 

aged 30. Calculate the prospective and retrospective reserves at the end of the 

fifth year, ie just before the sixth premium has been paid, assuming AM92 

Ultimate mortality and 4% pa interest. 

7.   

 
8.   

 On 1 January 1997 a life insurance company issued a number of 30-year pure 

endowment contracts to lives then aged 35. Level premiums are payable 

annually in advance throughout the term of the contract or until earlier death. 
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In each case, the only benefit is a sum assured of ȥ20,000, payable on survival 

to the end of the term. 

 

On 1 January 2005, 600 policies were still in force. During 2005, 3 

policyholders died. Assuming that the company uses net premium policy 

reserves, calculate the profit or loss from mortality for calendar year 2005 in 

respect of this group of policies. 

 

Basis: 

mortality:        AM92 Ultimate    

interest:          4% pa 

9.   

 
10.   

At the start of a particular year a life insurance company had a portfolio of 

5,000 female pensioners, all aged exactly 60, who each receive an income of 

ȥ10,000 per annum, paid annually in arrears. 

 

The company holds net premium reserves, calculated using PFA92C20 

mortality and 4% pa interest. 

 

During that year, 9 pensioners died. Calculate the mortality profit or loss. 

11.   
 A life insurance company issues 20-year temporary assurance policies to lives 

aged 45. The sum assured, which is payable immediately on death, is ȥ400,000 

for the first 10 years, and ȥ100,000 thereafter. Level annual premiums are 

payable in advance for 20 years, or until earlier death. 

 

The premium basis is: 

Mortality: AM92 Ultimate  

Interest: 4% per annum  

Expenses: nil. 
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12.  (ʉT5 April 2006) 

  
13.  (ʉT5 April 2006) 
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14.  (ʉT5 April 2006) 
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15.  (ʉT5 April 2005) 
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16. (ʉT5 September 2005) 

 
 

17. (ʉT5 Specimen May 2004) 
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18. (ʉT5 Specimen May 2004) 

 
 

19. (105 April 2003) 
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20.  (105 April 2003) 

 
 

 
21. (105 September 2003) 

 


