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1| Describe some models of option pricing in financial markets
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Exercise 1. [5]
For a non-dividend paying stock, you are given:

(1)  The current price of the stock is 50.
(i) In one year, the stock will either go up to 55 or down to 46.
(iii) The continuously compounded risk-free interest rate is 4%.

Suppose that the current price of a 1-year 51-strike European call on the stock
is 2.60. Find an arbitrage strategy and the arbitrage profit.

Exercise 2. [5]
For a stock, you are given:

(1)  The current stock price is 90.

(i1)  The stock pays dividends continuously at a rate proportional to its price.
The dividend yield is 2%.

(ii1)) The stock’s volatility is 20%.

(iv) You use a three-period binomial forward tree to model the stock price
movement. The length of each period is 3 months.

You are also given that the continuously compounded risk-free interest rate is
10%. Consider a 9-month 90-strike American put on the stock.

Calculate the risk-neutral probability that the option will be exercised before
maturity.

Exercise 3. [5]
For a non-dividend paying stock, you are given:

(i)  The stock price movement can be modeled by the following
(incomplete) binomial tree.
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(i) The length of each period is 1 year.
(iii) The continuously compounded risk-free interest rate is 5%.

Calculate the price of a 2-year 30-strike American call on the stock.

Exercise 4. [5]

You use a one-period forward tree to price a 1-year contingent claim on a non-
dividend paying stock.

(1)  The current stock price is 75.

(i)  The continuously compounded annual expected return on the stock is
10%.

(iif) The stock’s volatility is 24%.

(iv) The continuously compounded risk-free interest rate is 6%.

(v)  The option pays 3 if the stock price goes up after 1 year and pays 0
otherwise.

Calculate the appropriate discount rate for the contingent claim in the real
world.

Exercise 5. [5]
You are given:

(i)  The spot price of the Euro is 0.95 US dollars.

(i) The Euro-Dollar exchange rate has a volatility of 15%.

(iii) The euro-denominated and dollar-denominated continuously
compounded risk-free interest rates are 4% and 6% respectively.

Calculate the price (in Euro) of a call option to buy 95 Dollars with 100 Euro
six months from now by constructing a one-period forward tree to model the
movement of the exchange rate.
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