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INSTRUCTION TO CANDIDATES ——— .

. THE PAPER COMPRISES 5 QUESTIONS.

. YOU ARE REQUIRED TO ANSWER QUESTION 1 AND ANY
OTHER THREE QUESTIONS.

. BEGIN THE ANSWER TO EACH QUESTION ON A FRESH
PAGE OF THE ANSWER BOOKLET.

. FINANCIAL AND NON-PROGRAMMABLE SCIENTIFIC

CALCULATORS ARE ALLOWED IN THE EXAMINATION.

. CANDIDATES WILL OBTAIN CREDIT FOR SHOWING ALL

WORKINGS.

. THE STANDARD NORMAL DISTRIBUTION TABI.E IS ON

THE L.AST PAGE.
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QUESTION 1 [40 MARKS]
Compuisory
1.1 Let A(0) = $90, A(1) = $100, S(0) = $25 dotlars and let

S(1) = {3{) with probability p,
M =120 with probability 1 — p

Given 0 < p < 1. For a portfolio with x = 10 shares calculate:

1.1.1 V(0), [5 Marks]
1.1.2 V(1)and [5 Marks]
1.1.3 Ky [5 Marks]

1.2 Suppose that the stock price on any given day can either be 5% higher or 4%
lower than on the previous day.

1.2.1 Sketch a tree representing possible stock price movements over the next
three days, given that the price today is $20. [8 Marks]

1.2.2 How many different scenarios can be distinguished? [2 Marks]

1.3 Amani stock price changes only once a month: either it goes up by 20%, or it
falls by 16.7%. lts current price is $40. Interest rate is 1% per month.

1.3.1 Compute the value of Amani stock’'s 2-month put option with an exercise
price of $407? [8 Marks]

1.3.2 Show how the payoffs of Amani stock’s 1-month put option can be replicated

by holding a portfolio of stock and bonds. [7 Marks]
QUESTION 2 [20 MARKS]
2.1 Define the following, as used in Financial Engineering:
2.1.1 Divisibility [4 Marks]
2.1.2 Liquidity [4 Marks]
2.1.3 Short Selling [4 Marks]

2.2 Suppose that dealer A in New York offers to buy British pounds a year from
now af a rate d, = $1.58 to a pound, while dealer B in London would sell
British pounds immediately at a rate dz = $1.60 to a pound. Assume dollars
can be borrowed at an annual rate of 4%, and British pounds can be invested
in a bank account at 6%. Show how this situation provides an opportunity for
a risk-free profit without initial investment? [8 Marks]
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QUESTION 3 [20 MARKS]
3.1 Explain the term Delta Hedging as used in financial engineering. [4 Marks]

3.2 Suppose that stock prices follow a binomial tree, the possible values of S(2)
being $121, $110 and $100. Find v and d when S(0) = 100 dollars. Do the
same when S(0) = 104 dollars. [8 Marks]

3.3 Consider a stock whose price on 1 January is $120 and which will pay a
dividend of $1 on 1 July 2012and $2 on 1 October 2012. The interest rate is
12%. Is there an arbitrage opportunity if on 1 January 2012 the forward price
for delivery of the stock on 1 November 2012 is $1317? If so, compute the
arbitrage profit. [8 Marks]

QUESTION 4 [20 MARKS]

4.1 Qutline the advantages and disadvantages of a forward contract. [6 Marks]

4.2 The non-additivity of returns for deterministic returns is often an
inconvenience. Outline measures can be put in place to reduce the impact of

this problem. [4 Marks]

4.3 Suppose that the stock prices in the following three scenarios are

Scenario  S(0) S(1) S(2)
©, 100 110 120
©; 100 105 100
w3 100 90 100

Their probabilities are 0.5, 0.25 and 0.25, respectively.
4.3.1 Find the expected returns:

i E(K(1)), [2 Marks]
i, E(K(2)) and [2 Marks]
i,  E(K(O, 2) [2 Marks]

4.3.2 Compare 1 + E(K(0, 2)) with [1 + E(K(1)][1 + E(K(2))] and explain the
conclusion(s) you make. [4 Marks]

QUESTION 5 [20 MARKS]
The forward price of a stock paying dividend div at time {, where 0 <f< T, is
F(0,T) = [S(0) — e "tdiv]e™

Prove that an arbitrage opportunity would arise each time this equality is not
achieved. [20 Marks]

END OF EXAMINATION!
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Standard Normal Distribution Table
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