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QUESTION 1 [ 22marks] 
  

1. (a) Suppose a = (do, @1,°+* ,@n) and b = (bo, bi,--+ , bn) are 2 cash-flow with NPV (a) > 
NPV‘(b) at interest rate i per annum. Show that the cash-flow sequence a can 
be transform by investing and borrowing at rate 7 into a cash-flow sequence c = 

(Co, C1,*** »Cn) with co > bo, cy > b1,-++ 5 Cn = bn. 

(b) The force of interest 5(¢) is a function of time and at any time t, measured in years 
is given by 

0.04+0.01t; if0<t<4 

d(t)= 40.12—0.01t; if4<t<8 
0.06; if8<t 

Calculate the present value at time t = 0 if a payment stream, paid continuously 

from time t = 9 to t = 12, under which the rate of payment at time t is 50e°. 

(c) The force of interest 5(¢) at time t(measured in year) is given by 

5(t) = 0.05; if0<t<8 

0.04 + 0.0004t?; if8<t<15 

Calculate the accumulated values at time t = 15 of a continuous payment stream 
of N$50 per annum payable from time t = 0 to time t = 8. 

QUESTION 2 [25 marks] 
  

2. (a) N$2million certificate of deposit was issued on 17 January for 60 days with a 4.5% 
coupon. Hence it matures on 18 June. 

i. What are the proceeds on maturity? 

ii. On 4th March, what should the secondary market price be in order that the 

yield is then 4%? 

iii. Suppose the Certificate of Deposit is purchased in the secondary market on 4th 

March for the price calculated in part (ii). By 4th April, the yield has dropped 
to 3.5%. What is the rate of return for holding the Certificate of Deposit from 
4th March to 4th April? (Assume ACT/365.) 

(b) At time 0, the value of a risk-free bond is Bp = 100, and the stock price is Sp = 100. 
Suppose that the annual risk-free interest rate is r = 5%, and the one-year return 

on the stock is 
10%; with probability 60% 

rs= j sas 
-5%; with probability 40% 

i. Find position z and y so that the wealth [], = 2S; + yB; of the portfolio (zx, y) 

at time t = T' is 

Ul _ N$1000; if the stock price goes up 

T  |N$1500; if the stock price goes down 

ii. What is the expected return of the portfolio over the first year? 

(8) 

(5)
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3. 

4. 

QUESTION 3 [30 marks] 
  

(a) Consider a 12-month long forward contract on a stock currently priced at N$90. 

The risk-free interest rate is 7% per annum, compounded continuously. Suppose 

that dividend payments of N$8 per share are expected after 4 months and N$7 

after 8 months. 

i. Determine the forward price at time 0. 

ii. What is the value of this forward contract 6 months from now if the stock price 

at that time is N$95? 

iii. Suppose that the value of this forward contract 6 months from now is N$5. 

Determine whether there is an arbitrage opportunity. If one exists in this 

situation, construct an arbitrage portfolio and find the profit realized. 

i. Consider a European call option on a non-dividend-paying stock where the stock 

price is N$40, the strike price is N$40, the risk-free rate is 4% per annum, the 
volatility is 30% per annum, and the time to maturity is 6 months. Calculate 

u, d, and p for the two-step tree. 

ii. Calculate u, d, and p for the two-step tree for America put option on a future 

contract with strike price and future price of N$50, the risk-free rate is 10%, 

the time to maturity is 6 months, and the volatility is 40% per annum. 

QUESTION 4 [23 marks] 
  

(a) 

(b) 

A loan of N$5, 000 is repaid by an annuity payable annually in arrears for 12 years 

calculated at effective rate of interest of 8% per annum. Find the element in the 

Sth payment. 

A customer borrows 4,000 under a consumer credit loan. Repayments are calcu- 

lated to give an APR of 15%. Instalments are paid monthly in arrears for 5 years. 

Calculate the flat rate of interest. 

An insurance company issues an annuity of N$10,000 p.a. payable monthly in 

arrear for 20 years. The cost of the annuity is calculated using effective rate of 

interest of 10% p.a. 

i. Calculate the interest component of the first instalment of of the sixth year of 

the annuity. 

ii. Calculate the capital and interest paid in the first 5 years. 

End of Exam!
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