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INSTRUCTIONS:  Answer question one and any other two questions.  
 

QUESTION ONE (30MARKS) 

a) List the assumptions used in CAPM  theory.    (4 Marks) 

b) State the put-call parity       (2 Marks) 

c) A stock  market includes four options that set out below. All the options are for a term of 

10 years and relate to a non-individual paying stock, currently priced at $500. The 

continuously compounded risk trade rate is 3% per annum. 

 Type  Strike price Option price  

Option A 

Option B 

Option C 

Option D 

European 

call 

European put 

European put 

European put  

$8.00 

&8.00 

&10.00 

$10.00 

0.32 

? 

? 

? 

 

(i)  Calculate the price of option B     (3 Marks) 

(ii)   Determine lower and upper pounds for the price of option C (3 Marks) 

(iii) Determine lower and upper pounds for the price of option D (3 Marks) 

d) Differentiate between the following; 

(i)  An efficient and inefficient portfolio     (2 Marks) 

(ii)   Absolute dominance and first order stochastic dominance  (2 Marks) 

e) Define  the following Greeks; 
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(i)  Delta          (1 Mark) 

(ii)   Vega         (1 Mark) 

(iii) Theta          (1 Mark) 

(iv)  Gamma        (1 Mark) 

f) In a market where the assumptions of CAPM holds two risky assets with the following 

attributes; 

Security      A  B 

Expected Return    20%  16% 

(i)  Determine the composition of the market with expected return of 18% per 

annum.         (3 Marks) 

(ii)  Calculate the Beta of each security under the assumption that the Vat-free rate of 

interest of 10% p.a.       (4 Marks) 

QUESTION TWO (20 MARKS) 

a) State the main assumptions of mean-variance port folio theory   (8 Marks) 

b) Consider a mean variance portfolio model with two securities with respective returns �� 

and ��, where the expected return ����� = 0.25����� and variance V���� = 0.25� ���� 

Let the correlation between the returns on the securities be �. 

(i) Determine, in terms of �����, the expected return on the minimum variance 
portfolio if; 

• � = 0         (4 Marks) 

• � = 1        (4 Marks) 
(ii)   Calculate the variance of return on the minimum variance portfolio for part b(i) 

above.         (2 Marks) 
(iii) Comment on the risk in this portfolio    (2 Marks) 

 

QUESTION THREE (20 MARKS) 

Consider an asset whose returns follows the probability density function f(�) 

(i) Write down a formula for the VaR at level of conference,P   (2 Marks) 

(ii)  Write down a formula for the demands semi-variance of the return on the asset, defining 

all notations used.        (2 Marks) 
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(iii)  State the arguments for and against using semi-variance as a risk measure. (4  Marks) 

A farmer has a small plot that produces apples. The number of apples the tree produces follows a 
poison with mean 8. 

iv)       Determine the 10% VaR for the number of apples produced.  (6 Marks) 

v) Determine the expected shortfall below a harvest of 5 apples  (6 Marks) 

 

QUESTION FOUR (20 MARKS) 

A non-dividend paying stock is currently priced at �� = 80 over each of the next three –month 

periods, it is expected to a grow by 6% or down by 5% on each period. The continuously 

compounded risk free interest rate is 5% p.a. 

(i)  Calculate the value of a 6-month European call option with a strike price of $82. 
(8 Marks) 

(ii)   Calculate the value of a six-month European put option with a strike price of $ 82; 

• Directly        (4 Marks) 
•  Using put-call parity       (4 Marks) 

(iii)  Explain whether , if the put option were American, it would ever be optimal to exercise 
early.          (4 Marks) 

QUESTION FIVE (20 MARKS) 

a)  Consider  a 2-period binomial model for a non-divided paying stock whose current price 

is �� = 100. Assume that; 

•  Over each six-month period, the stock can either move up by a factor � = 1.2 or 

down by a …d = 0.8 

•  Continuously compounded risk-free rate is � = 5% per six month period 

(i) Prove that there is no-arbitrage in the market   (3 Marks) 

(ii)  Construct a binomial tree      (4 Marks)  

(iii)  Calculate the price of a standard European call option written on the stock S 

with strike price, K=100 and maturity of one year.  (8 Marks) 

b) State the assumptions of Geometric Brownian motion process (Wieler) process(5 Marks) 


