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Option Pricing

Problem Description

A stock option is a contract that gives its owner the right, but not the obligation, to buy (call) or sell (put) a specified number of stocks for a fixed price –(the exercise or strike price) until a particular date (the expiration date). The buyer pays a nonrefundable fee (the premium) to the seller (the writer).

In the case that the actual price of the stock exceeds the exercise price, a call option results in a profit. This profit is equal to the difference between the actual and exercise prices. In the case that the actual price of the stock is lower than the exercise price, the owner will not use the option. The maximum owner’s loss is equal to the premium paid for the option. The writer of an option, however, has to bear the risk of an unfavorable change in the price of the stock. As the stock options generate cash flows, they are traded in the market at a fixed price (different from the premium). Black and Scholes derived a formula to price stock options. 

The aim of this project is to build a decision support system that would enable the user to decide about pricing a stock option. Below we present a mathematical model that can be used for this purpose. 

Mathematical Model

We use the following notation:

p
is the current price of the stock 

E
is the exercise price of the option,
T
is the time until the expiration date of the option 

k
is the risk-free interest rate

s
is the standard deviation of the annual rate of return of the stock. 

The price of the option is calculated as follows:

Option Price = p * N(d1) - E * e (-T*k) * N(d2).

Where,
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 and N(.) is the cumulative standard normal distribution.

Note the following:
( = N(d1) is a measure of the sensitivity of the calculated option value to small changes of the share price.
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 is a measure of the sensitivity of ( to small changes of the share price.
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 measures the sensitivity of option value to small changes in time till maturity.
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Excel Spreadsheets

Create a spreadsheet that presents the following information about n different stocks: the current price of the stock, the exercise price of the option, the expiration date of the option, and the standard deviation of the annual rate of return of the stock. 

To get the latest information about stocks and their corresponding prices, we refer the students to the following websites: http://finance.yahoo.com and http://www.nyse.com.

User Interface

1. Build a welcome form.

2. Build a form that allows the user to understand the problem by looking at an example. This form includes the following:
a. A problem statement.

b. The mathematical formulation of the Black and Scholes option-pricing model.

c. The option price found using the Black and Scholes model. 

3. Build a form to allow the user to select a stock and calculate its option price. The following are suggestions to help you design this form.

a. Insert a combo box that presents a list of stocks. This combo box enables the user to select a stock. 

b. Insert a text box that allows the user to type in the risk-free interest rate.   

c. Insert a frame that has four option buttons. The option buttons enable the user to choose one of the measures presented above: (, (, ( or v.

d. Insert a command button that, when clicked on, presents the option price found using the Black and Scholes model.
4. Build a form to enable the user to access the reports described below. This form includes a number of option buttons that give the user options to choose from. 

Design a logo for this project. Insert this logo in the forms created above. Pick a background color and a font color for the forms created. Include the following in the forms created: record navigation command buttons, record operations command buttons, and form operations command buttons as needed.

Reports

1. Report the option price for the stocks presented in Spreadsheet 1. Use the Black and Scholes model to calculate the option price.

2. Report for each stock the following measures: (, (, ( and v.

3. Graph the relationship between the stock price and the call premium for different values of T (time until expiration). 

4. Graph the relationship between the stock price and the call premium for different values of s (standard deviation of the stock return).

Reference
http://bradley.bradley.edu/~arr/bsm/model.html 

http://finance.yahoo.com
http://www.nyse.com
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� EMBED Equation.3  ���
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