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Case Study 43       Estimating the Return on Investments

Estimating the Return on Investments

Problem Description

One can predict the return on an investment (e.g., stocks) based on the information about the market return. The responsiveness of a stock’s return to changes in the market return is presented by the coefficient β. In other terms, a change in the market return of 1% will increase/decrease the return on the stock by β%. A high (either positive or negative) value of β shows that the stock is very sensitive to the business cycle. Stocks with larger β value are riskier and therefore yield higher returns/losses than those with smaller values of β. The value of the coefficient β is used in pricing a stock. If we can estimate the value of the coefficient β accurately, then we can identify the overvalued/undervalued stocks and use this information to make profitable investments. 

The aim of this project is to build a decision support system that enables the user to make an investment decision based on the information about market return and the sensitivity of stocks to market return. We propose a mathematical model to accurately estimate coefficient β.

Mathematical Model

Step 1: Error Estimation Procedure: 

1. Calculate the market return and the return of the stocks of interest during a specific time period. 

2. Use a simple linear regression analysis to predict the return on stock s (Rsi) based on the information about the market return (Rmi) for period i (i = 1,…,n). The following is a linear model that presents the relationship between the market return and the return of a particular stock:
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ε presents the random error term. Coefficients α and β are the constants representing the intercept and slope of the linear function (1). Coefficients α and β need to be estimated. 

3. Let 
[image: image2.wmf]a

 and 
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 be the estimates for coefficients α and β of the linear function (1). The estimated return for the selected stock in period i (E(Rsi)) is equal to the following:
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The error from estimating the return of stock in period i (ei) is equal to the difference between the actual and the estimated return of the stock. 
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Step 2: Estimate coefficients 
[image: image6.wmf]a

 and
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: 

The user can choose one of the following methods to accurately estimate the coefficients 
[image: image8.wmf]a

 and
[image: image9.wmf]b

. 

1. Sum of Squared Errors:
This approach chooses 
[image: image10.wmf]a

 and
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 in such a way that the sum of squared errors over all observations is minimized. To learn more about linear regression and sum of squares method, we refer the students to Winston (1994). 
2. Weighted Sum of Squares Error:

Often, the most recent observations influence future returns more than older observations do, as recent observations reflect current market conditions. To incorporate this idea, a greater weight is assigned to the squared errors of recent observations. For example: to the observations from the current year assign a weight equal to (0.95)0= 1; to last year’s observations assign a weight equal to (0.95)1= 0.95; and to observations n years old assign a weight equal to (0.95)n. This approach then chooses 
[image: image12.wmf]a

 and
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 in such a way that the weighted sum of squared errors over all observations is minimized. 

3. Least Absolute Deviations (LAD):

This approach chooses 
[image: image14.wmf]a

 and
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 in such a way that the sum of the absolute errors for all observations is minimized. 

4. MinMax Approach:

This method minimizes the absolute value of the maximum estimated error over all observations. 

Excel Spreadsheets

Build a spreadsheet that presents the return of the selected stocks (m stocks) and market return during the last n periods.

User Interface

1. Build a welcome form.

2. Build a data entry form. The following are suggestions to help you design this form.

a. Insert a frame titled “Choose a Stock and a Market Index.” The frame consists of two combo boxes. The first combo box presents a list of stocks. The second combo box presents a number of market indexes. The user can choose a market index and the stock whose return will be estimated.    

b. Insert a text box where the user can type in the total number of time periods n to be considered when predicting the expected return of the selected stock. 
3. 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 values of coefficients 
[image: image16.wmf]a

 and
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that are calculated using the methods described above.

c. The expected return for the selected stock using the simple linear regression method.

4. Build a form that allows the user to solve the problem and view the results. Insert a frame that has a number of option buttons. The option buttons enable the user to choose one of the methods we described above to estimate coefficients 
[image: image18.wmf]a

 and
[image: image19.wmf]b

. Insert a command button that, when clicked –on, uses the method selected by the user to estimate coefficients 
[image: image20.wmf]a

 and
[image: image21.wmf]b

 and presents the expected return of the selected stock. Insert a frame titled “Reports.” This frame includes a number of option buttons that enable the user to choose to open the reports described below. 
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 estimated values for coefficients α and β that were obtained using the methods described above. 

2. Report the expected return of the selected stock found by using all the methods described above. For each method, present the following: the mean square error, the standard deviation, and the mean absolute deviation.

3. Plot the following in the same graph: the actual observations of the return of the selected stock over the last n time periods, the predicted return of the selected stock, and the value of the market index over the same time frame.    

Reference
Winston, L.W., “Operations Research: Applications and Algorithms.” Duxbury Press, 3rd Ed., 1994.
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