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The “Option Value Calculator” 

1. Executive Summary 

Every investor and every MBA student will eventually run into the problem of how to value 

a stock option.  The former Director of the BYU MBA Program, Craig Merrill, says that every 

MBA student must learn how to value a stock as part of his or her MBA experience.  More 

importantly, however, Professor Merrill says that every MBA student must learn how to 

value a stock using a binomial pricing model.  But, there is more than one way to value an 

option, including the use of the Black-Scholes formula, which complicates the task.   

I have taken several classes that required the students to build either a Black-Scholes or a 

binomial model to price options.  These basic models have completed the task at hand, but 

were clunky and did not allow for variable inputs.  For example, often the models would not 

allow the number of sub-periods before expiration to be altered.  This is an important 

variable in any option calculation.  Moreover, these models would only value a call or a put 

independently, but not both together for comparison.  In the end, these models were hard to 

use and only spewed out limited data. 

Most recently, Professor Thorley, of BYU’s Finance Department, asked the students of his 

Investments class to build a model that would value a European call option.  As a student of 

that class, I decided to take the project much further and build a model using his template 

and VBA that would value both a put and call option for the same stock.  By clicking on a 

single button, the “Option Value Calculator” will allow you to enter the necessary inputs into 

a user form, and by clicking “okay”, the model will automatically build out the binomial 

trees for both the call and put option.  The model will also generate the put and call values 

using the Black-Scholes formula, allowing the user to compare values for each method. 

As a result of the model, the complex task of pricing an option can be completed at the click 

of button. 

 



 

 

2. Implementation Documentation 

 

a. Analysis of Current Option Model Template 

My implementation process started by analyzing Professor Thorley’s option value template 

for a model, which he provided to his students.  The following is a snapshot of the model:  

 

As you can see, the model is very basic and has many issues.  The first issue with the model 

is that none of the necessary formulas were entered into the model (all numbers were hard-

coded).  Thus, I needed to determine the appropriate formulas to enter for each variable 

into excel for d1, N(d1), d2, N(d2), UP Factor, DOWN FACTOR, Risk-Free factor, UP 

probability and Down probability.  Once I determined the appropriate formulas for each 

variable, I entered these formulas into the model in the appropriate cell.  The model was 

now functional and would calculate the value of a European call based on the required 

inputs. 

The second issue with Professor Thorley’s model is that it only allows for 10 sub-periods, 

Pedagogic Binomial European Call Option Pricing Model (No Dividends) with Black-Scholes Comparison

Input Parameters Black-Scholes Model Binomial Model

Current Stock Price $335.00 d1 0.7044 Sub-periods 10

Exercise Price $320.00 N(d1) 0.7594 UP factor 1.0225

Years to Expiration 0.0600 d2 0.6358 DOWN factor 0.9791

Annual Risk-Free Rate* 0.25% N(d2) 0.7376 Risk-Free factor 1.0000

Annual Std. Deviation* 28.00% Risk-Neutral Probabilities

Annual Mean* 10.00% Price $18.421 UP probability 0.4811

*Continuously Compounded Rates DOWN probability 0.5189

Time 0 1 2 3 4 5 6 7 8 9 10

` 418.64

409.41

400.39 400.87

391.56 392.04

382.93 383.39 383.85

374.49 374.94 375.39

366.24 366.68 367.12 367.56

358.17 358.60 359.03 359.46

350.27 350.69 351.11 351.53 351.96

342.55 342.96 343.37 343.79 344.20

Stock 335.00 335.40 335.80 336.21 336.61 337.02

Price 328.01 328.40 328.80 329.19 329.59

321.16 321.55 321.94 322.32 322.71

314.46 314.84 315.22 315.60

307.90 308.27 308.64 309.01

301.47 301.84 302.20

295.18 295.54 295.89

289.02 289.37

282.99 283.33

277.09

271.30

Time 0 1 2 3 4 5 6 7 8 9 10

98.64

89.42

80.40 80.87

71.58 72.04

62.95 63.40 63.85

54.52 54.96 55.40

46.27 46.70 47.13 47.56

38.31 38.62 39.04 39.46

30.86 30.94 31.13 31.54 31.96

24.17 23.96 23.81 23.80 24.20

Call 18.40 17.96 17.50 17.02 16.62 17.02

Price 13.06 12.40 11.64 10.74 9.59

8.52 7.68 6.66 5.29 2.71

4.91 4.00 2.87 1.30

2.35 1.54 0.63 0.00

0.82 0.30 0.00

0.15 0.00 0.00

0.00 0.00

0.00 0.00

0.00

0.00



 

 

no more, no less.  This is a problem in that it does not allow flexibility in valuation.  As more 

sub-periods are added or subtracted, the value of the option either in increase or decreases.  

Therefore, in order remedy this issue, I would need to write code that would build out 

binomial trees for as many periods as the user desires. 

The third issue with this model is that it only calculates the value of a call option, but some 

users may want to know the price of a put option for the relevant stock, as well.  As a result, 

I would also need to write code that would build out a binomial tree for a put option and 

that would calculate the value of put option using the Black-Scholes formula. 

The last issue with the model is functionality and appearance.  The model forces the user to 

determine where and what inputs are necessary to calculate the price.  I remedied this by 

creating a user-form that aggregates all of the required inputs.  The model also was hard to 

interpret because of its lack of formatting, which I changed by adding color and texture. 

b. Building the Option Pricing Calculator 

 i.  The Button 

The first improvement to Professor Thorley’s completed model was adding a button to run 

the sub-procedures.  The button will allow the user to simply click the button and have the 

user-form popup and initiate the calculation process.  The following is a snapshot of the 

button: 

 

 

 

 

ii.  The User-form 

Once the “Option Price Calculator” button has been pushed, the following user-form will 

popup: 

Option Price  Calculator



 

 

 

As you can see, the user-form allows the user to input the necessary variables, such as the 

current price and exercise price, to value the option.  The user-form is coded such that a 

positive value must be entered for each input or a message box will show stating that a 

positive number is required.   

 

The user-form code is also written such that when the variables are inputted they will be 

populated into the appropriate cell on the model (i.e. the exercise price entered will be 

populated into the appropriate exercise price cell).  

 iii.  Building out the binomial trees 

Once the inputs have been entered into the user-form, the calculator is ready to run.  The 

format of the model before the calculator runs is the following: 



 

 

 

You will notice that a binomial tree does not exist.  However, once the okay button is hit on 

the user-form, the binomial trees will populate, as such: 

 



 

 

Building out the binomial trees was by far the most difficult part of the code.  Not only did I 

have to code in the appropriate binomial formulas, I also had to use offset and if statement 

functions to build out the trees.  This proved very difficult and was very time consuming, 

requiring a lot of trial and error on my part. 

Three different trees would need to be populated: 1) the potential future prices of the stock; 

2) the potential future value of a call option; and 3) the potential future values of a put 

option.  Each tree required different formulas and different functions. 

One of the main functionalities of the code is to allow any number of sub-periods.  For 

example, the model illustrated above had 15 sub-periods, and as a result, the code built out 

binomial trees for 15 sub-periods. However, if the user desired to see the price of an option 

with only five sub-periods, the model will build out five period binomial trees: 

 

To change the number of periods, or any another variable for that matter, the user merely 

clicks on the “Option Price Calculator” button, enters the new inputs, and the code will clear 

the prior binomial trees and populate new trees and values based on the new inputs.  Any 

number of proper variables and sub-periods is possible. 



 

 

Not only does the calculator compute an option value for a European call, I added code to 

calculate the value of a European put, as well.  As mentioned above, I created a binomial tree 

for a put option.  This required adding code with the proper formulas for the put option 

binomial model. 

 iv.  The Results 

Once the okay button is pushed on the user-form, a message box will show stating that 

option prices are highlighted in green: 

 

When the user clicks the okay button, he or she will see that there are four cells that are 

highlighted in green: 1) the value of a call, calculated using the Black-Scholes formula; 2) the 

value of a put option, calculated using the Black-Scholes formula; 3) the value of a call 

option using the binomial pricing method; and 4) the value of a put option using the 

binomial pricing method. 

As discussed, the binomial trees for a call and put option are populated and the final value at 

time zero will be highlighted in green.  Also, the user-form will input the required inputs for 

the Black-Scholes model and the user will see the values of a call and put under this method 

highlighted in green.  The Black-Scholes put option calculation was a new addition to 

Professor Thorley’s model. 

In the end, the user will see the following displays in the “OptonPricing” spreadsheet:           

1) inputs used in the calculation; 2) the value of a put and call option under both the Black-

Scholes and binomial pricing methods; and 3) the binomial trees to project future outcomes. 

3. Learning and Conceptual Difficulties Encountered 

Where do I start?  This was a very fun and difficult project for me.  I struggled a lot, as 



 

 

mentioned above, with the formulas for the binomial trees and with the offset functions and 

if statements to properly build out the binomial trees.  In the end, however, I feel 

accomplished in that I was able get the code to work properly. 

If time had permitted, I would have added more functionality to the model.  Instead of 

manually entering the years to expiration, I could have added a calendar control to the user-

form that would automatically calculate this for the user.  I could have also distinguished 

between American and European style option prices by accounting for the ability to 

exercise early with an American style option. 

4. Conclusion 

In sum, I feel that the “Option Value Calculator” would be valuable tool for any MBA student 

or professional.  I realize that there are many extant option-pricing models.  However, I feel 

that the ability to have to both the Black-Scholes and binomial pricing methods, for both a 

call and put option, in one model presents a nuance that could be useful.  Also, the ability to 

immediately change the number of sub-periods of an option helps in accuracy of valuation. 

Note: Thanks, Gove, for a great class. I really appreciated the mentoring.  Best of luck in the 

future. 

 


