
Homework 2 in SF2701 Financial Mathematics, basic course, spring 2014.

Due Monday May 12, 2014. Each student should hand in his or her own solutions. Please
hand in a paper copy of your solutions either during class, or in the black mail box across
the hall from the student expedition at the maths department. If you put it in the mail
box, please write Camilla Landén on it. Prices should be given with two correct decimals.

1. In all the exercises below (so exercises 1, 2, 3, and 4) we start out with the Black-
Scholes market, i.e. a market consisting of a risk free asset, B, with P -dynamics
given by

{

dBt = rBtdt,
B0 = 1,

and a stock, S, with P -dynamics given by

{

dSt = αStdt+ σStdWt,
S0 = s0.

Here W denotes a P -Wiener process and r, α and σ are assumed to be constants.

(a) Compute the price of a European call option written on a non-dividend-paying
stock. The current stock price is $100 and the volatility of the stock price is
20%. The maturity of the option is in six months and the strike price is $100.
The risk free interest rate with continuous compounding is 3% per annum.

(b) Same as exercise 1a except now the underlying stock will pay a dividend of $5
in four months time.

(c) Again, same as exercise 1a except now the underlying stock is really a stock
index paying a continuous dividend yield of 5%.

2. (a) Compute the price of a European call option written on a futures contract. The
strike price of the option and the current futures price are both $100 and the
the time to maturity of the option is six months. The risk free interest rate
with continuous compounding is 3% and the the volatility of the futures price
is 20%.

(b) State put-call parity for futures options and use it to compute the price of the
put option corresponding to the call option in exercise 2a.



3. Suppose that the following parameters have been estimated for the Black-Scholes
model: α = 0.08, σ = 0.2, and r = 0.05. Furthermore suppose that at time t = 0
you sell a European call option on the stock with strike price K = 108 and exercise
date T = 1 year. Your task is to evaluate the performance of a delta hedge for this
short position in the option. More precisely, if you sell the option and hedge the
position using delta hedging as described below, will you have lost or gained money
at time t = 1? The hedge should be rebalanced every four months (i.e. at t = 1/3
year and so on). Furthermore, the hedge should be set up at time t = 0 in such
a way that the value of the total portfolio is zero, and the rebalancing should be
performed in a self-financing manner.

Below you find the necessary data to compute the hedge.

time t 0 1/3 2/3 1

Stock price 100.00 114.00 104.00 108.00

Make sure to explain how you obtain your numbers!

4. Suppose that you for some reason are fairly certain that the stock price will not
move much until time T . In fact you are so certain of this you are willing to bet on
it. Thus you would like to enter a butterfly spread, which is a T -contract with the
payoff structure depicted in the figure below.
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A natural choice for x2 is today’s stock price St and given that you have no infor-
mation about whether a rise in the stock price is more likely than a fall you would
set x2 = (x1 + x3)/2. How narrow you want the interval [x1, x3] depends on how
sure you are that the stock price will not move. For this exercise set x1 = 0.95St.

Now suppose that you do not have much money at the moment, and therefore would
not want to pay anything entering the contract. Determine how much you must be
willing to loose at most, i.e. the constant a, if you do not want to pay anything
for the contract today (at time t). The expression derived for a should be given
only in terms of the parameters of the problem, but it may contain the density or
distribution function for the N(0, 1)-distribution.

Good luck!


