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VBA PROJECT-ON YI CHAN 
 

ACTUARIAL CALCULATION 
 

Executive Summary 
 

I decided to be an actuary when I first came to Brigham Young University. An actuary is 

someone who utilizes advanced knowledge on Mathematics, Business and Economics to 

manage risk. An actuary prices, validates, valuates and designs products for insurance 

companies and consulting firms. In order to be certified, an actuary takes a number of 

actuarial exams throughout his school life and career. I have been preparing for Exam 

MFE, Models of Financial Economics recently. This exam involves the knowledge of 

theoretical basis of financial models. A big part of it is to price call and put options. I 

found it sometimes hard to calculate the answers fast and accurately because of the 

complex mathematical formulas that we need to memorize. Therefore, I decided to make 

a handy tool for actuaries and exam candidates to come up with the answers more 

efficiently. The binomial option pricing model, Black-Scholes formula model and the 

Monte Carlo valuation method are included in this tool because of the extensive usage of 

these methods.  

The Binomial Trees model assumes that the price of a stock can move up or down only by 

a specified amount. Therefore, we can determine a no-arbitrage price for the 

corresponding options.  

The Black-Scholes model is one of the most well-known options pricing models in the 

world. It was developed in 1973 and is widely used in the financial world to calculate the 

theoretical price of European put and call options. 

Monte Carlo valuation is an empirical method. It is used to value a derivative by 

generating random lognormal numbers and the derivative values from the lognormal 

numbers using the model. Then, we can set the price of the derivative to the average of 

the generated values.  
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I truly believe that this actuarial calculation tool will enhance the speed of the 

calculations and minimize the mistakes the human minds make.  

 

Implementation Documentation  

 

To begin with, I made a custom ribbon as a Start button for my calculation with the 
Custom UI Editor for Microsoft Office. As I wanted to have a customized icon, I inserted a 
new picture from the internet. Then I inserted the code I wrote in the software to the 
Excel VBA module. I created a Start button under the Actuarial Calculation tab to open 
the user form of the Actuarial Calculator.  
 

 

 

I chose to create this calculator with user forms because it is user-friendly. Anyone who is 
not familiar with Excel would still understand how to control this calculator. As I enter the 
Actuarial Calculator user form, there are four options that I could choose from. I can 
either use the Black-Scholes Formula, Monte Carlo Valuation or Binomial Trees to value 
the options. I can also choose to exit the Actuarial Calculator by clicking the Cancel 
button.  
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Black-Scholes Formula 
 

With a clear title on the user form, users can make sure that they are using the correct 
calculator. I created seven textboxes with the first six used for inputting the correct 
number. Users also need to choose whether they are calculating the price of a call or a 
put option by clicking the corresponding option button. Two command buttons are there 
to execute or exit the application. 
 

 

 

The following is the Black-Scholes Formula for stocks. As you can see, with the 

complicated formulas, one usually has to spend more than three minutes on each 

problem. However, with this calculator, one could compute the answer with less than 20 

seconds. I dimed several variables to come up with the correct answer and used the 

Application.NormSDist code to convert d1 and d2 to cumulative normal number. 

 

𝐶𝑎𝑙𝑙 = 𝑆𝑒−δ𝑇𝑁(𝑑1) − 𝐾𝑒−rT𝑁(𝑑2) 

𝑃𝑢𝑡 = 𝐾𝑒−𝑟𝑇𝑁(−𝑑2) − 𝑆𝑒−δT𝑁(−𝑑1) 
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𝑑1 =
ln(

𝑆

𝐾
)+

𝑟−δ+0.5σ2

T

σT.5
           𝑑2 = 𝑑1 − σT.5 

 

In order to ensure the correct 

calculation with this tool, I limit the 

input on the textboxes to single-digit 

numbers (0-9), Mathematical symbols 

(%, -, ., /), comma(,) and space only. If 

the rule is violated, a warning will 

appear. I used the KeyPress sub and 

KeyAscii code to make the rules. The 

same rule applies to all textboxes in the 

calculator.  

 

Another warning appears if the users 

don not input sufficient required data. It 

means that if any of the textboxes is left 

blank, with the exception of the Answer 

textbox and the Dividend textbox (a 

blank box equals to 0), after the Execute 

button is clicked, the calculation will 

reminds you that insufficient data is 

inputted. The calculation will not be 

executed until it gets enough data. I did 

so by using a “if-then” statement and 

message box code to exit the sub-procedure when the rule is violated. The same rule 

applies to the two other calculation methods.  

 

One feature that is included with the Execute button is that the answers and the data 

that the users input would be automatically printed on the worksheet. With multiple 

calculations, the records would be printed one by one for the users’ reference. I did so by 
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using the Columns.Count, End(xlToLeft) and Offset codes to print the record to the 

column next to the old record.  

 

 

 

Monte Carlo Valuation 
 

The second method is Monte Carlo Valuation. Using the same format that I created for 

the Black-Scholes Formula, I made a user form of the same size to calculate the answer.  

For the first data input, I allow the users to input multiple lognormal random numbers in 

the same textbox by separating them with commas. I set it as an array and then use Split 

function to convert the text string into an array by using comma as the delimiter 

character.  

 

 

Binomial Trees Pricing 
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The last method of calculation is Binomial Trees Pricing. As usual, I made a user form for 

it. The following is the formula for it.  

𝑢 = 𝑒(𝑟−δ)h+σh
.5

 

𝑑 = 𝑒(𝑟−δ)h−σh
.5

 

𝑝 ∗=
𝑒(𝑟−δ)h−𝑑

𝑢− 𝑑
 

𝐶 = 𝑒−𝑟ℎ(𝑝 ∗ 𝐶𝑢 + (1 − 𝑝 ∗)𝐶𝑑) 

 

 

 

As you can see, there is one more feature in this calculator in addition to the Execute 

button and the End button. The Print feature can easily prove the complication of this 

calculation. As we press the Print button, the calculator print the stock prices and the 

option prices on the second worksheet.  
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As I don’t know how many steps the Binomial Tree Pricing would extend (it is set by the 

users), I created two dynamic arrays—one for the stock prices, the other for the option 

prices—by using the Redim statement and five for-loops. In addition to that, I 

intentionally clean up the Binomial Trees table on the worksheet whenever users print a 

new binomial tree so that it will not mix up with the old numbers. I set the format of the 

cells to six decimal numbers to make it neat and precise.  

 

Learning and Difficulties 
 

I learned a lot from the design to finally make the calculator work. As I was approaching 

this project, I found that a lot of problems could come up because of the input that I did 

not expect. One of the hard things was to prevent mistakes appeared so that the VBA 

code would not stop. Therefore, it was really important to insert the warnings.  

The most important part is definitely the Binomial Tree Pricing calculator. It is really 

confusing as I made the arrays. I spent hours to figure out the correct order and the 

usage of loops.  

I wish I had included some more calculation methods in this application. However, due to 

the time limit, this is all I could do. However, I am satisfied with this product. Although it 

is not close to perfect, I learned a lot from it. 

 

Assistance 
 



 
8 

 

The code that I used in this project were mostly taught in the class. However, I did 

research on some codes such as Split function, Application.NormSDist, Columns.Count 

and End(xlToLeft) for more clarification and explanation.  

 

 

 

 

 


