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1. (a) Briefly explain the terms “hedging” and “arbitrage”. [4]

(b) Briefly describe in general terms the circumstances under which a company might
wish to take a long position in a futures contract in a certain commodity, for hedging
purposes, and the nature of risk which could thereby be hedged. [3]

(c) Suppose that certain stock index has value denoted S(t) at time ¢, and pays dividends
‘continuously at a rate of ¢S(t), where ¢ is a constant. Suppose the risk-free rate of
interest is a constant 7, compounded continuously, and suppose a forward contract
on this stock index is available at time 0 with a maturity date T > 0 and a delivery
price K which satisfies the inequality K > S (0)er—9T . Describe the strategy that
an arbitrageur should adopt with regard to this index. [4]

(d) Suppose the term structure of interest rates both in Pounds Sterling and in Swiss
Francs is flat, with the risk-free interest rate per annum at 6% for Sterling and at 4%
for Swiss Francs (both compounded continuousuly). Suppose the exchange rafte is
£0.45 per Swiss Franc. What is the futures price (in Sterling) for a futures contract
to buy 1000 Swiss Francs in 3 years’ time? (4]

(e) Suppose at time ¢t = 0 you took a long position in the contract described in part (d).
Two years have passed, and now at time ¢ = 2 the exchange rate is £0.50 per Swiss
Franc, while the risk-free interest rate in Sterling has changed to 7% but the risk-free
interest rate in Swiss Francs is still 4% (both compounded continuously). What is
the value now (i.e., at time ¢ = 2) of your long position in this contract? (5]
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2. (a) Suppose a 2-year bond with nominal value £100 pounds{{;‘zd(:e.miie gzlgac.}rnvﬁl -

. coupon rate 4.5% payable annually, is on sale for £102. Znis? yi "
bond expressed as an annual interest rate compounded annually*

. . .
(b) Suppose P(t) denotes the price in pounds of a zero-coupon bond with nominal vaiue
£100, redeemable at par ¢ years from now, and

= — o4, P(15) =389
P(0.25) =99, P(0.5) =975, P(0.75) =96, P(1)

& 5-vear zerc-coupon rate
(i) Find the l-year zero-coupon rate Z(0,1) and the 1.5-y
Z(0,1.5).
A§SO, ﬁnzi the forward rate f(0, 0.75,1.5) for a 9-month lfan igreed us;niﬁfgpz
take place in O months’ time. All rates should be expressec as ant f 4[6]
rates compounded continuously. » |
- . to for a 1.5 year interest rate swap versus LIBOR, with
it. B swap rate as an annual rate compounded
(5]

T IBOR with nominal principal ot 2106
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3. (a) What is (i) a European call option (ii) an American put option (iii) an up-and-out
European call option? 8]

(b} Let C denote the price at time 0 of a European call option, and P the price at time
0 of a European put option with the same strike price K and the same expiry date
T, for an asset which does not bring in any dividends but which incurs storage costs
with total present value U for ownership of the asset between time 0 and time 7.
The risk-free rate of interest is r compounded continuously. Describe a strategy by
which you could achieve arbitrage if, in violation of put-call parity, the inequality

C+Ke ' >P+50)+U

holds. Here S(t) denotes the price of the asset at time . 5]

{c) Suppese a share with no storage costs or dividends is currently on sale at a price
of £42. Suppose the risk-free rate of interest is 7% per annum compounded
continuously, and suppose the volatility of the share is 30% (with time measured in
years).

(i) Using the Black-Scholes formula

a3
O = 88(do + oVT) ~ Ko T0(do), do= S/ ) :\(/T i £

f & Buropean call option on this share with strike price £40 and
SO 5]

. put option on the same share with the same strike
MAS50196 continued 5. ;

4. {(a) Suppose a share with nc storage costs or dividends is currenily on sale at a price
of £35. Suppose the risk-free rate of interest is 9% per annum compounded
continuously, and suppose the shars price 5(t) follows a geometric Brownian motion
with infinitesimal drift 4 = 0.15 and volatility o = 0.20 (here time is measured in

years), sc that
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where 7 is a standard normal random variable.
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