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Question 1 (2 pts) The stock price 6 months from the expiration of an European option is $14, the exercise

price of the option is $10, the risk-free interest rate is 12% per annum, and the volatility is 22% per annum.

According to the Black-Scholes formula what is the value of the European put ? (Give an answer of the form :

xN (y) + zN (t), where (x, y, z, t) ∈ R4, and N (·) denote the standard normal cumulative distribution function.)

Question 2 (1 pt) The price of a European call that expires in six months and has a strike price of 25€ is

0.25€. The underlying stock price is 24€, and a dividend of 0.5€ is expected in one months and again in five

months. The term structure is flat, with all risk-free interest rates being 5.6%. What is the price of a European

put option that expires in six months and has a strike price of 25€ ?

Question 3 (1 pt) One hundred of thousands of bushels of corn can be purchased today at price 206 000€.
Storage and insurance charges of 200€ should be paid at the beginning of each month. Interest rate is 6% per

year continuously compounded. What is the non-arbitrage price of a forward contract on this quantity of corn

for a delivery in 3 months ?

Question 4 (2 pts) Consider a two-year forward contract on the dollar price of pound. The current exchange
rate is $1.90 per pound. The continuously compounding US dollar interest rate is flat at 4%, and the correspon-

ding pound rate is at 5%.

a) What should be the forward price at the two-year maturity ?

b) If the market quote for the two-year forward is $1.89, what arbitrage opportunities does this create ? Describe

an arbitrage strategy that uses one unit of the forward and give the corresponding profit.

Question 5 (3 pts) Companies A and B have been offered the following rates per annum on a $35 million

four-year loan :

Euro (fixed rate) US dollars (floating rate)

Company A 5% LIBOR+ 0.5%

Company B 6.5% LIBOR+ 1%

Company A wants to borrow US dollars at a floating rate of interest and B wants to borrow euros at a fixed-rate

of interest.

What kind of swap would net a bank, acting as intermediary, 0.5% per annum and would appear equally attractive

to both companies ?
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Question 6 (3 pts) A put ratio spread is a strategy in options trading that involves buying a number of
put options and selling more put options of the same underlying stock and expiration date at a different strike

price.

The price of a European put that expires in six months and has a strike price of 4000€ is 181.36€. The price

of another European put (on the same underlying stock and expiration date) with a strike price of 3600€ is

68.85€.

a) Construct a table that shows the variation of profit with the final stock price from a put ratio spread composed

of a long position in one put with strike price of 4000€ and a short position in two puts with strike price of

3600€.

b) Depict the corresponding figure. Which value(s) of the stock price at maturity, denoted as ST , gives a zero

profit ? What is the maximal profit ?

Question 7 (1 pt) Which of the following statement is false ? Why is it false ?

(a) As the delivery period for a futures contract is approached, the futures price converges to the spot price of
the underlying asset ;

(b) The daily settlement is the practice by which at the end of each trading day, the margin account is adjusted
to reflect the investor’s gain or loss ;

(c) The maintenance margin ensures that the balance in the margin account never falls below the initial margin ;

(d) A market-if touched order is executed at the best available price after a trade occurs at a specified price or
at a price more favorable than the specified price.

Question 8 (3 pts) We want to show that when the yield y, associated to a bond price B with duration D, is

expressed with a compounding frequency of m times per year we have

∆B = −∆yBD

1 + y
m

(1)

(a) Give the bond price B and duration D as a function of the cash flows (ci)i=1,2,..,n.

(b) Show the relationship (1).

Question 9 (2 pts) Call options on a stock are available with strike prices of 95€, 100€, and 105€ and

expiration dates in three months. Their prices are 6.40€, 3.30€, and 1.45€, respectively.

Draw a diagram showing the variation of the trader’s profit associated to a butterfly spread with the asset price

at maturity.

Question 10 (1 pt) On the global OTC derivatives market, rank the three following underlying assets by order
of importance (in terms of notional amounts outstanding) : a) Commodity ; b) Interest rate ; and c) Foreign

Exchange.

Question 11 (1 pt) On July 1, an investor holds 32,000 shares of a certain stock. The market price is $63 per
share. The investor is interested in hedging against movements in the market over the next month and decides to

use the September Mini S&P500 futures contract. The index is currently 2,320 and one contract is for delivery

of $50 times the index. The beta of the stock is 1.69. What kind of position and in how many contracts is

required ?
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