
MAT 2700: Mandatory assignment, A-15’

Deadline: You must turn in your paper before 2.30 p.m., Thursday, October 29th., 2015, in the
designated area on the 7th floor of NHA. Remember to use the official front page available on the
7th floor and at

http: // www. mn. uio. no/ math/ studier/ admin/ obligatorisk-innlevering/ obligforside. pdf

If you due to illness or other circumstances want to extend the deadline, you must apply for an
extension to studieinfo@math.uio.no Remember that illness has to be documented by a medical
doctor! See

http: // www. mn. uio. no/ math/ studier/ admin/ obligatorisk-innlevering/ index. html

for more information about the rules for mandatory assignments.

Instructions: The assignment is compulsory, and students who do not get their paper accepted,
will not get access to the final exam. To get the assignment accepted, you need a score of at
least 60%. In the evaluation, credit will be given for a clear and well-organized presentation. All
questions (points 1a), 1b) etc.) have equal weight. Students who do not get their original paper
accepted, but who have made serious and documented attempts to solve the problems, will get one
chance of turning in an improved version.
In solving the problems you may collaborate with others and use tools of all kinds. However,
the paper you turn in should be written by you (by hand or computer) and should reflect your
understanding of the material. If we are not convinced that you understand your own paper, we
may ask you to give an oral presentation.

Problem 1.

a) Consider the following model with 2 stocks and 3 scenarios:

S0 = (3, 2),

S1 =


(5, 4) if ω = ω1,

(1, 4) if ω = ω2,

(7, 0) if ω = ω3.

Assume first that r = 0, show that in this case the model is not viable, and find an arbitrage
opportunity.

b) Explain why this model is viable if r is in some interval (r0, r1). Find r0 and r1.

c) Setting r = 1/2 will make this model viable (you can assume this to be true, even if you did
not find r0 and r1). Show that the model with r = 1/2 is complete and find the (unique) risk
neutral probability measure Q. What is the fair price at t = 0 of the derivative with payoff at
t = 1 equal to D1 = max

{
S1 − S2, 0

}
.

d) For this question we again assume that the interest rate r is zero, but we have added a fourth
scenario with S1(ω4) = (0, 0). Show that this model is viable, and find the general form of the
risk neutral probability measure.

Use this to find the buyer’s and seller’s prices of the derivative D = max
{
S1 − S2, 0

}
.
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Problem 2. Consider the model

S0 = 130 S1 = 165

S1 = 220

S1 = 110

B0 = 100 B1 = 110

a) Find the bid (buyer’s) and ask (seller’s) prices for a European call option with strike price 154.

b) Write a program (using Matlab or something else) that computes the bid and ask prices of
any derivative in a viable single period model with one stock and n scenarios. The input should
be the interest rate r, S0, (S1(ω1), . . . , S1(ωn)) and (D1(ω1), . . . , D1(ωn)), and the output should
be πb

D and πa
D. Test your program on the model from a). For the model specified by r = 0.1,

S0 = 25, S1 = (10, 20, 30, 40, 50), and D = (1, 3, 6, 10, 10), the correct prices are πb
D ≈ 4.3182 and

πa
D = 5.6818. Check that your program gives these values.

c) The put option STL5X100 is traded at the Oslo stock exchange. The holder of this option has
the right to sell one share in Statoil on the 17th of December 2015 for 100 NOK. You can see
what you can buy and sell this derivative for today (these prices are different, though they may
not equal the theoretical bid/ask prices). You can also find the current price of a share in Statoil,
call this number S0.

Assume that the price of this share on 17/12 can take any integer value in the interval [S0 −
40, S0 + 40]. Make an estimate (based on the key policy rate of Norges bank) of the return of a
bond between now and 17/12. Use this estimate and the program from b to compute the ask/bid
price of this derivative. Do you find any arbitrage opportunity? If you do, then

If you are risk-seeking: Buy or sell 100 STL5X100 options1.
If you are risk-averse: Explain why you find an arbitrage opportunity.

1If you choose this alternative, you must supply proof of the transaction.

http://www.oslobors.no/markedsaktivitet/#/details/STL5X100.OSE
oslobors.no
http://www.oslobors.no/markedsaktivitet/#/details/STL.OSE/overview
http://www.norges-bank.no/en/

