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Executive Summary: Testing the CAPM 

 

 CAPM is short for the Capital Asset Pricing Model, which is a theory of asset pricing that has 

held a prominent position in the world of financial economics for the last several decades. It constitutes a 

series of predictions concerning the equilibrium expected returns of risky assets that are based on a set of 

foundational assumptions about the nature of assets, investors, and asset markets. These powerful and 

intuitive predictions have informed investor thought about asset pricing for decades. Perhaps the best-

known expression of the CAPM is the following: 

 

Equation 1:  E[ri] – rf = βi(E[rm] – rf) 

 

This equation posits that the expected return to any asset beyond the risk-free rate (E[ri] - rf) should relate 

to the expected return to the market of all assets beyond the risk-free rate (E[rm] - rf) only by the 

coefficient β, a value unique to each asset. 

 One notable attribute of the CAPM is that its predictions can be checked using reasonably 

straightforward empirical tests and real-world data. For my VBA final project, I constructed an Excel 

workbook that replicates one of the earliest such empirical tests of the CAPM from the late 1960s. Of 

course, what took the attention of many researchers and massive computer mainframes back then can be 

greatly simplified with modern technology today. The workbook I have created is designed to automate as 

much of the empirical testing process as possible by assisting the user in selecting valid stocks for 

analysis, gathering and properly arranging the most recent price and returns data from the internet to fill 

approximately 4,000 cells, and performing the correct regression analysis and statistical inference to test 

whether or not the CAPM relationship holds. Without access to such an automating process, performing 

the same empirical test would likely take a researcher many hours to complete. 

 The motivation for this project was a term assignment I completed this semester to test the 

validity of the CAPM as part of my Financial Economics class (Econ 450). My project should benefit 

future students by giving them access to a tool that guides them through their term assignment, hopefully 

accelerating their learning and saving them valuable time. Writing the code also helped me gain a much 

deeper understanding of the CAPM. Finally, this project should make clear to future employers that I 

have a thorough grasp of financial economic concepts and the skills apply these concepts to develop user-

friendly software solutions. 



Implementation 

  

 The empirical test I have automated with Excel consists of running two sets of regressions on 

real-world stock, market, and risk-free returns data. As such, there are essentially two major tasks that I 

have automated VBA to perform: gathering data and performing regression analyses. I have tried to 

automate these processes in such a way that the end user sees very little of what is going on “under the 

hood,” helping the workbook maintain a clean and professional appearance. 

 

Gathering Data 

 While the number of stocks used to test the CAPM need not be arbitrarily limited, the Econ 450 

assignment that inspired this project explicitly called for five years of monthly returns data from sixty 

stocks to serve as the basis of my empirical analysis. Therefore, I have constructed my workbook to 

gather five years of monthly returns data for the stocks selected by the user. Additionally, the regression 

analysis portion of the workbook functions only when at least sixty stocks have been selected. 

 Given these constraints, I designed the workbook to gather the following data necessary to 

complete the empirical test called for in my Econ 450 assignment: 

 The most recent sixty full months of excess returns to sixty stocks 

 Excess returns over the same sixty months to a proxy market index 

 Monthly risk-free rates of return over the same sixty months 

 Five-year average returns to each of the items named above 

The user can easily begin this process by following the instructions that display when they click 

on a button found on the custom “CAPM Test” tab in the ribbon. Screenshot 1 depicts what the user sees 

after opening the workbook, navigating to the “CAPM Test” ribbon tab, and clicking on the “Show 

Directions” button. The instructions that display in the message box direct the user to first click the 

“Select Tickers” ribbon button in order to update the list of stock tickers highlighted in light-yellow 

beginning in cell D1. The workbook by default loads with sixty valid stocks, but these selections will be 

replaced before any returns data are updated if the user elects to use a different set of stocks. When the 

“Select Tickers” ribbon button is selected, Excel launches the user form depicted in Screenshot 2 to guide 

the user through the selection of stocks. 

  



Screenshot 1: Instructions Message Box 

 

 

Screenshot 2: “Select Tickers” User From 

 



 Once the “Select Tickers” user form has launched, screen updating is turned off and on a new 

sheet invisible to the user Excel uses a web query to import a list of the names and associated tickers of 

all stocks currently listed on the S&P500 from a third-party website. This web query also imports sector 

and sub industry information for each of the S&P500 companies. The “Select Tickers” user form operates 

based primarily on the stock ticker information contained in this new invisible sheet. When this user form 

launches, the left-hand list box is populated with S&P500 tickers from the invisible worksheet and the 

right-hand list box is populated with all tickers currently listed in the first row of the “Excess Returns” 

sheet. To help the user, the full name of the company associated with the ticker highlighted in each list 

box is given in the label above each list box. This label updates when a new stock ticker is highlighted. 

The two combo boxes on the top right of the user form allow the user to sort through the S&P500 

stocks by larger sector and more specific sub industries. This is helpful to individuals who want to select 

stocks from different sectors of the economy to test or to users who are not familiar with many stock 

tickers. When one of the ten major sector categories is selected in the first combo box, the only sub 

industries available to select in the second combo box are those contained within that sector. Additionally, 

only stock tickers that belong to both the selected sector and sub industry (if any sub industry is selected) 

are contained in the left-hand list box of the user form. Whenever a new sector is selected, the sub 

industry combo box automatically reverts to no selection and all stocks belonging to that sector are listed. 

By default, the sector “Industrials” is selected when the user form launches and all stocks belonging to it 

are contained in the right-hand list box. 

 Using the “Add,” “Remove,” and “Remove All” buttons allows the user to build their list of 

selected stocks in the right-hand list box that will be used later to test the CAPM. They can keep track of 

the number of stocks they have selected by watching the number in the top right-hand corner of the user 

form, which updates to reflect the number of tickers in the right-hand list box. When the user clicks on the 

“Add” button, the currently highlighted ticker in the left-hand list box is added to the right-hand list box. 

If the selected ticker is already contained in the right-hand list box, then a message box alerts the user and 

the ticker is not duplicated. Likewise, clicking the “Remove” button removes the highlighted ticker in the 

right-hand list box. Clicking the “Remove All” button clears all tickers from the right-hand list box. If the 

user at any time clicks on the red close button, then the invisible sheet is deleted and the user form 

unloads without initiating any changes to the workbook. 

 Once the user has selected the list of stocks they would like to analyze, they may press the 

“Analyze” button found at the bottom of the user form. If the user has selected less than sixty stocks for 

analysis, then a message box informs them that without choosing more stocks they will be unable to 

complete the regression analysis later. If the user chooses not to continue with the analysis, then they are 

returned to the user form where they may add more stocks to their list. Otherwise, the analysis proceeds 



and Excel begins importing the data for the selected stocks. Screenshot 3 depicts various aspects of the 

user form below. 

 

Screenshot 3: User Form Manipulation 

  

 

 Once the stock analysis has been initiated, Excel first imports returns data for a market proxy 

index. I chose to use the S&P500 as this market proxy because all of the stocks my workbook analyzes 

are from the S&P500. Again, screen updating is turned off and Excel performs a web query on a sheet 

unseen by the user that imports the index value of the S&P500 for the most recent sixty months. Excel is 

able to pull the most recent sixty months of price data from the web thanks to the agreeable syntax of 

finance.yahoo.com URLs. Using VBA to insert the appropriate date range based on the current date into 

the web query syntax results in finance.yahoo.com returning the most recent data for both the S&P500 

market index and the individual stocks that are imported later. A rate of return to the S&P 500 is 

calculated between each month, and each of these values is copied to the “Excess Returns” sheet. The 

beginning date of each month is also recorded on the “Excess Returns” sheet, because stock exchanges 

are closed on weekends and often the first day of trading each month does not fall on the 1
st
.  

Next, a proxy for the monthly risk-free rate of return is pulled from the internet via another web 

query. Again, Excel creates an unseen sheet that holds the annualized yields of 4-week Treasury Bills 

reported daily. Excel matches the date of issue of the appropriate T-bill with the first trading day of each 

month listed on the “Excess Returns” sheet and then converts the annualized yields from the internet into 

monthly yields comparable to the returns calculated for the S&P500. These values are copied to the 

appropriate cells in the “Excess Returns” sheet. Raw monthly S&P500 market returns are then converted 

to excess returns by subtracting off the risk-free rate from each month’s S&P500 return. Average monthly 



returns for both the risk-free four-week Treasury Bill and the S&P500 market index are calculated and 

recorded in cells B2 and B3. 

Monthly excess returns for each individual stock are found in much the same way. A web query 

for each ticker on an unseen sheet pulls the most recent stock price data from finance.yahoo.com. The 

data is trimmed of any dividend payment records so that monthly returns may be easily calculated. If 

Excel finds any cases of the stock splitting, then the analysis is halted, a message box warns the user that 

they must choose another ticker in order to complete the analysis, and the “Select Tickers” user form 

remains open so that the user may choose another stock. If no stock splits are found, monthly returns are 

calculated and recorded on the “Excess Returns” sheet and then converted into excess returns by 

subtracting off the risk-free return in each month. If the stock is found to have less than sixty months of 

data, then the analysis is halted similar to the case of a stock split and the user is told to choose another 

stock ticker from the “Select Tickers” user form. If there are no problems with the stock, the average 

return over the sixty months is calculated and recorded in row 2. If each of the stocks selected for analysis 

are valid and have at least sixty months of data, then all necessary cells on the “Excess Returns” sheet are 

filled and the user form unloads from memory automatically. All hidden worksheets are deleted and the 

user sees an updated dataset on the “Excess Returns” sheet similar to Screenshot 4. 

 

Screenshot 4: Data Updated on the “Excess Returns” Sheet 

 

 



Regression Analysis 

 The methodology of this section assumes the reader has a basic understanding of econometrics 

and the CAPM. After successfully updating the data necessary to test the CAPM, the user may simply 

press the “Regression Analysis” ribbon button to proceed with and complete the analysis. When this 

button is selected, Excel creates a new sheet and automatically runs two series of regressions. The “first-

pass regressions” are performed using the excess returns data from each individual stock recorded earlier 

in the “Excess Returns” sheet. An otherwise unobservable β value for each stock is estimated and 

recorded according to the following regression specification: 

 

(ri – rf)t = α + β(rS&P – rf)t + εi 

 

With beta and idiosyncratic risk values estimated for each of the sixty stocks, Excel then proceeds with a 

“second-pass regression” that uses the output from the first-pass regressions as its own inputs. This 

second-pass regression tests the predictions of the CAPM using the following specification: 

 

(ri – rf)t
AVG

 = γ0 + γ1βi + γ2σ
2
εi + ηi 

 

In this linear regression, if the posited relationship E[ri] – rf = β(E[rm] – rf) is true, then the coefficient γ1 

should equal (rS&P – rf)t
AVG

, and the coefficients γ0 and γ2 should equal zero. 

 These predictions are checked by using statistical tests to check whether the estimated 

coefficients γ0, γ1, and γ2 can confidently be said to significantly deviate from their predicted values 

according to accepted statistical standards. Excel produces a summary table of this information and 

displays it for the user. Some of this summary information is produced automatically by the regression 

capabilities of Excel; other vital parts are supplied by my VBA code. For example, the joint-probability F-

statistic reported in this table is calculated using custom VBA code. As long as the user has a basic 

understanding of the fundamentals of statistical inference, then the output table displayed on the 

“Regressions” sheet has all of the information necessary for them to determine whether or not the test of 

the CAPM has rejected or failed to reject the validity of the CAPM predictions. Screenshots 5 and 6 

depict the first-pass regression analysis in progress and the final regression output display respectively. 

  



Screenshot 5: First-Pass Regression Analysis in Progress 

 

 

Screenshot 6: Second-Pass Regression Output with Statistical Tests 

 

 



Learning and Conceptual Difficulties 

 

 This project challenged by VBA abilities in multiple ways, and I definitely learned a lot as I 

sought solutions to the problems I faced. For one, learning to manipulate Excel’s regression capabilities 

with VBA was challenging, especially since this skill was not taught in class. Other of my technical VBA 

skills were stretched as I sought to solve problems like assuring that my web queries to 

finance.yahoo.com brought only the most recent sixty months of stock prices. This required teaching 

myself how to use the “datepart” function to string together a long and complex URL that returned what I 

needed. 

Planning for the user experience also proved to be more challenging than I anticipated. For 

example, it took me a lot of time to plan the code so that throughout the entire experience none of the 

several sheets created to import data from the internet were visible. I had to toy with a combination of 

manipulating screen updating and individual sheet visibility throughout the code to be successful. I also 

had to think about and plan for contingencies that I originally did not consider as the user interacted with 

my spreadsheet. For example, I found that if the user selected only one or no tickers to analyze my code 

would break down. I also found that several error-checks were necessary throughout the execution of my 

code to make sure that the regression analysis portion of my project would run smoothly. 

I also found that time was a constraint. I spent a considerable amount of time on another related 

VBA project that I hoped to combine with this one before the end of the semester, but ran out of time. 

The Econ 450 project I have described above actually consisted of two parts. The test of the CAPM 

covered in this project was the second part, but the first part entailed importing stock data in a similar 

fashion as I have done in this VBA project and constructing an efficient frontier of risky asset portfolios 

like we did in class. I actually completed a workable version of this part of the Econ 450 project before 

the class period in which we discussed using Excel’s solver to create an efficient frontier. I taught myself 

how to use the solver and wrote the code necessary to produce the output shown in Screenshot 7. If I had 

more time, I would have combined this with my VBA final project and had a workbook that automated 

the entire Econ 450 project. Still, I am pleased with what I have learned this semester and with my final 

project as it is presented. Throughout the entire process I worked alone and received no help other than 

simple web searches to help me understand code that I was unfamiliar with. 

  



Screenshot 7: My Efficient Frontier VBA Project Output 

 

 

 

 

 

 

 

 

  


