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ABSTRACT 

 

In this paper, we demonstrate how to collect the data and compute the actual value 

of Black-Scholes Option Pricing Model call option prices for Coca-Cola and 

PepsiCo.  The data for the current stock price and option price are taken from 

Yahoo Finance and the daily returns variance is computed from daily prices.  The 

time to maturity is computed as the number of days remaining for the stock option.  

The risk free rate is obtained from the U.S. Treasury website.   
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INTRODUCTION 

 The objective of this paper is to demonstrate how to calculate the value of a call option 

using the Black-Scholes Option Pricing Model (1973) for two actual companies:  Coca-Cola 

(KO) and Pepsico (PEP).  We discuss the BSOPM and how to collect the data from internet 

sources to value call options for KO and PEP.  The five input variables for the BSOPM are the 

price of the underlying stock, the instantaneous variance of the underlying stock, the time to 

expiration of the call option, the risk free rate of return, and the exercise price of the underlying 

stock [Black and Scholes (1973, page 639].  The price of the underlying stock, the time to 

expiration of the call option and the exercise price of the underlying stock are found using Yahoo 

Finance.  The instantaneous variance of the underlying stock is computed using daily return data 

for both companies taken from Yahoo Finance.  The risk free rate of return is taken from the 

U.S. Treasury website. 
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THE BLACK-SCHOLES OPTION PRICING MODEL 

 A call option gives the owner of the option the right to purchase shares of a stock at a 

pre-determined price called the exercise price, Black and Scholes (1973, page 637).  Conversely, 

the issuer of the call option has the obligation to sell shares to the buyer of the option at the pre-

determined price if the owner exercises the option.   The owner of the call option believes the 

price of the stock will increase while the issuer of the option believes that the stock price will not 

increase.  If the stock price increases, the call owner will profit from the stock price increase if 

the ending stock price is above the exercise price.  Conversely, the issuer of the option will lose 

money if the stock price increases more than the value of the premium received. 

The value of a call option is the current price of the stock minus the present value of the 

exercise price if future values are known with certainty, Kolb (1991). 

V = P - Xe
-rt

  [1] 

The value of the call option is V.  The current selling price of the optioned stock is P.  The 

exercise price of the call option for the optioned stock is X, the risk-free rate of return is r, and 

the time to expiration as a ratio of a year of the call option is t.  Under conditions of certainty, the 

call option value is the current stock price minus the present value of the exercise price. 

 The Black-Scholes (1973) Option Pricing Model, for which Myron S. Scholes received 

the The Sveriges Riksbank Prize in Economic Sciences in Memory of Alfred Nobel 1997 along 

with Robert C. Merton for his work with Fischer developing the Option Pricing Model, adjusts 

for risk with two risk variables.  N(d1) is the risk adjustment factor applied to the current stock 

price for risk and N(d2) is the risk adjustment factor applied to the present value of the exercise 

price. 

  V = [P]*[N(d1)] - [X]*[e
-rt

]*[N(d2)]    [2] 
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where, 

     [ln(P/X)] + [r+ var/2]*[t] 

  d1 = --------------------------------------    [3] 

    [std]*[t]
1/2 

 

 

  d2 = [d1] - [std]*[t]
1/2 

 

 

    [ln(P/X)] + [r+ var/2]*[t] - [var]*[t] 

  d2 =  -------------------------------------------------  [4] 

    [std]*[t]
1/2

 

 

The instantaneous variance of the probability distribution of the optioned stock is var, the 

standard deviation of the probability distribution of the optioned stock is std, and the natural 

logarithm operator is ln.  N(:) is the cumulative normal density function of the expression (:) and 

is the probability that an outcome will be as great as the calculated value or greater  [Black and 

Scholes (1973, page 639)]. 

 The underlying assumptions of the BSOPM are that the short term interest rate is known and 

constant, the price of the optioned stock is lognormal, the stock does not pay dividends, the option 

can only be exercised at maturity, there are no transaction costs, and short selling is permitted 

[Black and Scholes (1973, page 640)]. Thus, using the BSOPM, the value of the call option can be 

calculated using the following information. 

  1.  the price of the optioned stock, 

  2.  the instantaneous volatility of the optioned stock,   

  3.  the time to expiration of the call option measured as portion of a year, 

  4.  the risk free rate of return, and 

  5.  the exercise price for the optioned stock. 

The value of the call option is directly related to variables 1 to 4 and inversely related to variable 



4 

 

5.  For example, if the price of the optioned stock increases, the value of the call option 

increases.  If the exercise price of the underlying optioned stock increases, the value of the call 

option decreases.   

DATA COLLECTION 

 

 The current price of the stock and the current price of the option are found on the 

company page for KO or PEP on Yahoo Finance which lists the current price for options at 

various strike prices.  Go to Yahoo Finance and enter the ticker symbol for the stock in the Get 

Quotes box and press enter.  The data page for the company will come on the screen as shown in 

Figure 1.  Click the Options cell and the current prices, exercise prices, and expiration dates will 

come on the screen as in Figure 2.  We compute the value of call options for KO and PEP for 

11/23/2010.  The instantaneous variance is computed using one year of daily returns derived 

from the Historical Prices function on Yahoo Finance, as in Figure 3.  Enter the beginning and 

ending dates for the previous year in the Set Data Range boxes.  Click the Get Prices cell and 

then move to the bottom of the page and click the Download to Spreadsheet cell.  The data for 

daily prices can be downloaded to a spreadsheet and daily returns can be calculated.  The 

instantaneous variance used in the BSOPM is the variance of daily returns for the year of daily 

returns.  The risk free rate is taken from the US Department of the Treasury website, 

http://www.treasury.gov/resource-center/data-chart-center/interest-

rates/Pages/TextView.aspx?data=billRatesYear&year=2010.  The time to maturity is calculated as 

the number of days remaining until expiration of the option divided by 365, the number of days 

in a year. 

 

 

http://www.treasury.gov/resource-center/data-chart-center/interest-rates/Pages/TextView.aspx?data=billRatesYear&year=2010
http://www.treasury.gov/resource-center/data-chart-center/interest-rates/Pages/TextView.aspx?data=billRatesYear&year=2010
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CALCULATING THE VALUE OF AN OPTION 

 Table 1 (KO) and Table 2 (PEP) show how to calculate the value of a call option using the 

Black-Scholes option pricing model for KO and PEP, Equation [2].  The Excel function 

normsdist(n) determines the cumulative normal distribution values.  This function is used to 

calculate the values of N(d1), Equation [2], and N(d2), Equation[3].  Panel 1 of each table contains 

the input values for each of the five input variables needed to calculate the value of an option:  the 

price of the underlying common stock, P; the exercise price of the option, X; the risk-free rate of 

interest, r; the time to expiration, expressed as the proportion of a year, t; and the variance of the 

underlying stock return, var.  Panel 2 of each table contains the values of a call option on this stock.  

Panel 3 of each table shows the values needed to calculate d1, d2, N(d1) and N(d2).  

 Table 1 for KO is the spreadsheet showing how to calculate the value of a call for Coca-

Cola.  The market price of KO is $61.67, the exercise price of the option is $50, the risk-free rate of 

interest is 0.26 percent, the time to expiration of the option is24 days, and the instantaneous variance 

of the stock returns is 0.000096.  Based on these numbers, the value of a call option on this stock is 

$12.52. 

 Table 2 for PEP is the spreadsheet showing how to calculate the value of a call for Pepsi.  

The market price of PEP is $62.98, the exercise price of the option is $50, the risk-free rate of 

interest is 0.26 percent, the time to expiration of the option is24 days, and the instantaneous variance 

of the stock returns is 0.000096.  Based on these numbers, the value of a call option on this stock is 

$4.00. 

SUMMARY AND CONCLUSIONS 

 In this paper, we demonstrate for students how to collect the data from the internet and 

compute the actual value of Black-Scholes Option Pricing Model call option prices for Coca-Cola 
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and PepsiCo.  The data for the current stock price and option price are taken from Yahoo Finance 

and the daily returns variance is computed from daily prices of the two companies.  The time to 

maturity is computed as the number of days remaining for the option which are provided in on the 

Yahoo Finance options page.  The risk free rate is from the US Treasury website.   

  To complete this project, students have to collect data, enter the data into a spreadsheet, and 

perform calculations with the data.  For classroom application, instructors should consider requiring 

students to write about the project and prepare a power point presentation of the results.  This 

project meets most of the AACSB course objectives specified for an options finance course – 

collecting data, putting data into a spreadsheet, processing the data, and presenting the results both 

in a written paper and a power point presentation.  
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Figure 1 

Yahoo Finance Page for KO: 

http://finance.yahoo.com/q?s=ko&ql=1 

 

 
 

http://finance.yahoo.com/q?s=ko&ql=1
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Figure 2 

Yahoo Finance Page for KO Options (current price, exercise price, and days to maturity): 

http://finance.yahoo.com/q/op?s=KO+Options 

 

 
 

http://finance.yahoo.com/q/op?s=KO+Options
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Figure 3 

Yahoo Finance Page for stock prices for KO: 

http://finance.yahoo.com/q/hp?s=KO+Historical+Prices 

 

 
 

http://finance.yahoo.com/q/hp?s=KO+Historical+Prices
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Figure 4 

US Department of the Treasury Resource Center 
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Table 1 

The Black-Sholes Option Pricing 

Model Calculation - COKE     

      

Input Values Value   

Current price of stock 61.67 11/23/2010 

Exercise price of option(strike price) 50.00 11/23/2010 

Risk-free rate of interest 0.26   

Time to expiration 24 Expire 12-10-10 

Variance of stock return  =s^2 0.000096056   

  0.009800794   

Calculated Values:     

ln(P/X) 0.240904881   

[(s^2)/2] 0.000048028   

[R+(s^2)/2] 0.260048028   

[R+(s^2)/2]*[t] 0.017099048   

ln(P/X) + [R+(s^2)/2]*[t] 0.258003929   

s 0.009800794   

t^(.5) 0.128212153   

s*t^(.5) 0.001256581   

e^(-rt) 0.983049415   

      

d1=              90.27    

d2= 90.27   

      

N(d1)= 1.0000   

N(d2)= 1.0000   

      

Call Value 12.52   
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Table 2 

The Black-Sholes Option Pricing 

Model Calculation - PEPSI     

      

Input Values Value   

Current price of stock(P) 62.98 11/23/2010 

Exercise price of option(strike price)(x) 60.00 11/23/2010 

Risk free rate of interest % 0.26   

Time to expiration(t) 24 Expire12-17-2010 

Variance of stock returns =s^2 0.00009669   

  0.00983293   

Calculated Values:     

ln(P/X) 0.06281829   

[(s^2)/2] 0.00004834   

[R+(s^2)/2] 0.26004834   

[R+(s^2)/2]*[t] 0.01709907   

ln(P/X) + [R+(s^2)/2]*[t] 0.07991736   

s 0.00983293   

t^(.5) 0.12821215   

s*t^(.5) 0.00126070   

e^(-rt) 0.98304942   

d1= 26.01   

d2= 26.01   

      

N(d1)= 1.00000000   

N(d2)= 1.00000000   

      

Call Value 4.00   

 

 

 

 

 

 


