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Scan and upload time: Twenty minutes (at the end of the examination)  

Total marks:  100 
 

INSTRUCTIONS TO THE CANDIDATE 

1. Ensure that you are logged in and authenticated through Examity before you attempt the 
examination. 

2. Your computer must be placed, and camera angled, so that your head and shoulders as well as 
your writing area on your desk is visible to the invigilator. Readjust your camera if you bump or 
move your computer by accident. 

3. Ensure that you have your exam permit handy. It reflects your candidate number to input as part 
of the two hours 15 minutes examination and not before the start of the examination. Write your 
candidate number at the top of each page during the examination time only. Do not use your name 
or member number anywhere on your answer script. 

4. The cell phone to be used to scan your final answer script must be switched OFF during the two 
hours and 15 minutes examination time. Place the cell phone at the top of your examination pad / 
writing pages in view of the invigilator. 

5. You are strongly encouraged to use the first 15 minutes as reading time only, however, you may 
start answering the paper whenever you are ready.  

6.  The question paper is only available on the ASSA Exam Platform as a PDF download and may not 
be printed.  

7. You are required to write your answers on a clean A4 examination pad. Write only on one side of 
the paper and number your pages.  

8. Attempt all questions, beginning your answer to each question on a new page.  

9. Write in black or dark blue pen. 
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10. Show calculations where appropriate. You may use blank paper to carry out rough work 
calculations. This rough work paper must not be scanned as part of your answer script. You may 
use a calculator from the ASSA-approved list only.  

11. You may not access any file from your computer, use any other computer program (e.g. Email, MS 
Word or Excel), or open any other browser during the examination.  

12. You may not use any other material (e.g. a Formulae and Tables book) during the examination. 
Any such information that may be required will be provided to you within the examination. Please 
refer to the 6%, 8% and 12% tables which have been provided at the end of your question paper. 

13. Mark allocations are shown in brackets. 

14. Assume that months are all equal length, unless otherwise stated. 

15. At the end of the two hours and 15 minutes examination time, you must stop writing and start 
scanning and uploading your script. You may NOT continue to write or review your script during 
this time. 

16. Scan ALL your answer pages to PDF so that your candidate number is clear at the top of each 
page.  

17. Save your PDF scanned file using your candidate number as file name. Do not use your name or 
member number anywhere in your answer script nor as file name. 

18. Transfer your scanned script file to your computer and upload into the ASSA Exam Platform. 

19. Click on the Upload Answers link below the examination paper link. Ensure you click on Finish 
below the upload box and again on Finish All and Submit, before the 20-minute upload time is up. 
(After submission the number of files successfully submitted will be reflected.) 

Note: The Actuarial Society of South Africa will not be held responsible for any late 
submissions or loss of data where candidates have not followed instructions as set out above. 

 

END OF INSTRUCTIONS 
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QUESTION 1 
 
Cashflow models are often used to project the sums of money that emerge at different times during 
a financial transaction. 
 
The following table contains a list of financial products (Column A) with possible cashflow 
descriptions (Column B). 

i. Match the financial product in Column A with the most appropriate cashflow description 
given in Column B by writing down the letter from Column A and the number from 
Column B (e.g. a – 1). 

[4] 
Despite the frequent use of cashflow models in an actuarial context, models are not a simple 
solution to all actuarial problems.  
 
ii. Outline eight drawbacks of actuarial models when interpreting model output and  

communicating the results. 
[6] 

[Total 10] 

PLEASE TURN OVER  

Column A Column B 
a. Annuity-certain 1. A fixed lump sum at a specified future date and no 

other positive cashflows. 
 

b. Endowment assurance 2. A contract providing a lump sum benefit payable on 
death during a specified term. 
 

c. Credit card 3. A contract providing a lump sum benefit at a specified 
future date and a series of regular level payments in 
the interim. 
 

d. Zero-coupon bond 4. A contract providing a lump sum benefit payable on 
survival to the end of a specified term, or on death 
during the term. 
 

e. Pure endowment 5. A series of regular payments that are dependent upon 
certain events. 
 

f. Contingent annuity 6. A contract providing a lump sum benefit payable on 
survival to the end of a specified term. 
 

  7. A flexible borrowing arrangement, with full or partial 
monthly repayments. 
 

  8. A series of regular payments for a fixed term. 
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QUESTION 2 
 
You are a junior actuary working for a bank. You have just been approached by an existing client 
with the following outstanding loans: 
 
Type of loan Repayment 

frequency 
Annual 

repayment 
Exact 

remaining 
term in years 

Annual  
nominal 

interest rate 

Home loan Monthly in advance R16,585 12.5 (2) 3.5%i   

Study loan Quarterly in arrears R50,000 1.0 (12) 9.5%i   

Personal 
loan 

Monthly in arrears R60,000 0.5 16%i   

 
The client wants to consolidate the outstanding loans into a single repayment schedule at an 
effective interest rate of 7.5% per annum.  
 
The new consolidated loan is to be repaid continuously at a rate of R25,000 per annum.  
 
Calculate the term of the new repayment schedule. 

[Total 14] 

 
 

QUESTION 3 
 
An actuarial student believes that the 𝑛-year spot rate of interest can be modelled with the 
following equation. 

0.05

(1 − 0.01𝑛)ଷ 
 

 
i. Explain what is meant by the term structure of interest rates. 

[1] 
Assume that the term structure of interest rates can be modeled by the given formula in all future 
periods. 
 
ii. Calculate the price per R100 nominal of an eight-year zero-coupon bond purchased now.  

[2] 
iii. Calculate the price per R100 nominal of an eight-year zero-coupon bond purchased in four 

years’ time.  
[4] 

                                                                     [Total 7] 

PLEASE TURN OVER 
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QUESTION 4 

 
A financial institution entered into a contract that requires it to pay R100,000 in exactly ten years’ 
time.  
 
At the outset of the contract, the company decided to immunise this liability against small changes 
in the interest rate by holding a portfolio of zero-coupon bonds. The company thus purchased an 
eight-year zero-coupon bond with a nominal value of X and a twelve-year zero-coupon bond with 
a nominal value of Y. 
 
It has been calculated that X = 0.64Y at the time of immunisation. 
 
i. Calculate the interest rate applicable to all assets and liabilities at the time of immunisation.  

[10] 
Assume that the institution invested R40,000 in the eight-year bond and R62,500 in the twelve-
year bond. The interest rate subsequently changes to 12% per annum effective. The first two 
conditions of immunisation are met at the new interest rate. 
 
ii. Determine, by doing the necessary calculations, whether the portfolio is immunised. 

[5] 
iii. Explain why the above immunisation may not be achievable in practice? 

[3] 
[Total 18] 

 
 

QUESTION 5 
 
Joyce enrolls for a three-year degree at a university and takes out a loan of R250,000 to fund her 
studies. The loan is to be repaid in monthly installments over five years. The first installment is 
due one month after the conclusion of her three-year degree.  
 
The loan is issued at an interest rate of 13% per annum convertible half-yearly. 
 
i. Calculate the amount of the monthly installment. 

[4] 
Immediately after graduation, Joyce joined a company. At the end of her third year of employment 
she receives a performance bonus and decides to renegotiate her study loan immediately after 
paying the 36th installment of the loan. She considers the following two options: 
 

 

PLEASE TURN OVER 
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Option A 
Repay the remainder of the study loan with an immediate cash payment of R80,000 and nine 
monthly payments (in arrears) at an effective annual interest rate of 7%. 
 
Option B 
Repay the remainder of the study loan with 18 monthly payments, in arrears, of R10,000 each. 
 
ii. Calculate the new monthly repayment under Option A. 

[6] 
iii. Demonstrate whether the APR (annual percentage rate of return), for Option B, is more or 

less than 5%. 
[4] 

                                                                     [Total 14] 

 

QUESTION 6 
 
Linda purchased a R100,000 nominal fixed-interest bond at issue. The fixed-interest bond pays 
quarterly coupons of 10% per annum in arrears and is redeemed at par. The borrower can choose 
a redemption date exactly eight, nine, or ten years after issue. 
 
Linda purchased the bond at a price which guaranteed her a net redemption yield of at least 8% 
per annum effective. She is subject to 25% tax on income and 30% tax on capital gains. 
 
i. Calculate the price at which Linda bought the bond. 

[8] 
After five years, immediately after payment of the coupon then due, Linda sold the bond to Jack 
at a price that would guarantee Jack a net yield of at least 6% per annum effective. Jack is subject 
to the same rates of tax as Linda. 

 
ii. Calculate the price at which Jack bought the bond from Linda.  

[4] 
iii. Explain whether Linda had to pay capital gains tax when she sold the bond to Jack.  

[2] 
                                                                     [Total 14] 

 
PLEASE TURN OVER 
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QUESTION 7 
 
On 31 December 2023, a company announced that it had earned a profit of R5,000,000 in the 2023 
calendar year.  
 
On the same day, the company paid a dividend of R3 per share after which the company’s share 
price closed for the year at R46 per share.  
 
To take advantage of the good publicity, the company offers the following two investment 
opportunities: 
 
Investment A: 
Purchase a 10% share of the company’s profits over the next ten years with payments being made 
annually in arrears. The company’s profits are expected to increase by R800,000 per annum over 
each of the next five years and to increase by a constant amount of RY per annum over each of the 
subsequent five years. 
 
A constant rate of inflation of 4% per annum effective and an effective real yield of 7.7% per 
annum is assumed on Investment A. 
 
Investment B: 
Purchase a block of 100,000 shares in the company, at R46 per share, the closing share price for 
2023.  
 
The price paid for both investment options were equal on 1 January 2024.  
 
i. Calculate the value of 𝑌 for Investment A. 

[13] 
An investor decided to invest in Investment B. The investor assumed that the annual dividends 
would increase by 2% in the following year and at 4% per annum thereafter, in perpetuity. The 
investor further assumed that the constant rate of inflation is 4% per annum. 
 
ii. Calculate the effective real rate of return per annum on Investment B. 

[7] 
iii. Explain, in general, with reasons if it is observed that the internal rate of return of an 

investment, C, is greater than the internal rate of return of another investment, D, whether 
that implies that the net present value of C is greater than the net present value of D. 

[3] 
                                                                     [Total 23] 

PLEASE TURN OVER 
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[GRAND TOTAL 100] 

END OF EXAMINATION 


