Computer Lab 05 – Asset Pricing Models

Computer Lab 05 Key Points
BUSM 402 Sudweeks Day 20
Fall 2010
Purpose
Asset pricing is a critical part of Finance that is used by most companies in different ways.  As such, it is important that you understand why it is done, how it is done, and understand the benefits and problems with using Beta.  There are three reasons why you should learn this material.
First, if you are going into a finance related field, asset pricing is a critical foundation for Finance.  While it is not perfect and has a lot of concerns, it builds on important principles that are used throughout the industry.  Ignore it at your peril.
Second, if you are going to work in a large company, over 80% of the S&P 500 companies use some form of discount rate in accepting or rejecting new investments and projects.  As such, you will need to know this stuff to be able to provide the guidance and thought necessary to perform well in your chosen area of work.
Third, even if you are going into public accounting, the firms you work with will likely be using these techniques and it is important that you understand them as well.  My goal here is to give you opportunities to calculate both a single index model and a multi index model, plus do some of the other things that you need to know and understand.
Computer Problem
Problem:  A One and a Three Factor Asset Pricing Model
Following is an example of a single and multiple regression model in Finance. We will be doing both and comparing the explanatory power of the single model versus the multiple regression model.  Everyone needs to complete the assignment and I'll ask one person to present it next period for extra credit.  

Preparation
1.  Download the historical monthly prices for Ford (ticker is F) from finance.yahoo.com.  Go to Historical Prices, and click on Monthly Data.  Include 20 years of data from the end of June 30, 1989 through June 30 of 2010 (your end date), sort by date, and compute monthly holding period returns (just like we did in class).  Put in June 30, 2010 as your end date.  Click on monthly, then look in the bottom left for the Download to Excel, and copy this data into a Tab named “Ford.”
2.  Download the Fama-French factors (Fama/French Factors) from: http://mba.tuck.dartmouth.edu/pages/faculty/ken.french/data_library.html#Benchmarks).  You may need to unzip the data file.  (You can use the free evaluation version of WinZip if you do not have an unzip program on your machine.  You may need to download WinZip and install – winzip.com "free trial".) Paste the data into the Excel spreadsheet that has the historical returns for Ford that you've computed for the same months and years that you have Ford data for.   You may have to use "Data" "Text to Columns" after you paste the data into Excel from the text file.  
Once it is downloaded, sort the data by month to make it similar with the Ford data.  Copy this data into a Tab named “Fama-French.”
3.  Multiply your Ford returns by 100 so they will be in the same units as the Fama-French data.   Be careful to make sure the Ford returns and Fama-French factors are in the same units, whatever they are, and for the same date.  
In your Ford tab, compute a new column that equals your Ford returns (same units) minus the risk free rate (RF) for each month.  Subtract the risk free rate from your Ford returns for this column.
4.  Create a new Tab named “Returns.”  Copy the date and Ford return minus the risk free rate into columns A and B, and the three Factors, Market – Rf, SMB, and HML into columns D through F.

Assignment

Calculate a single regression model using the data from Ford minus the risk free rate (it is the y vector or dependent variable) and the Market minus the risk free rate (the x variable or the independent variable).  
Use the Analysis ToolPak in Excel to calculate the regression statistics.  It should already be included with your Excel program.  To add the Analysis Tool Pack, click on the Office button in the upper left corner, click on Excel Options, Add-ins, and below where it says Manage: Excel Add-ins click on Go.  Make sure the Analysis ToolPak has a check in front of it.  If it does not, place a check in front of it.

To open the Analysis ToolPak, click on Data, Data Analysis, and Regression.  Click on the boxes to give you Labels, Confidence Levels (set at 95%), residuals, residual plots, standardized residuals, line fit plots, and normal probability plots.  Once you have the boxes checked, In the name “New Worksheet Ply:” type “Single Factor Results.”  This will output the statistics to a new Tab called Single Factor Results.
Click on the icon for the Input Y Range.  This is your Y or dependent variable.  Highlight your data for Ford adjusted returns from the beginning to the ending period.  Now set the X or independent variable to represent the Return on the Market less the Risk-free Rate.  Highlight this data.  Then click on OK and Excel will calculate the statistics for you.
How well did the model fit the data, i.e. what is your adjusted R squared statistic?

 Redo the assignment using a multi-factor model.  This time, regress the Ford adjusted returns (the y vector or dependent variable) on the three factors in the 3 factor model.  The factors are:

Factor 1.  Mkt-RF:  Market-RF is the market factor minus the risk free rate.  This factor is what most of you are familiar with.
Factor 2. SBM:   SMB is the size factor, the difference between small firms and big firms.  Generally, research has shown that smaller firms outperform larger firms, which can be seen in the performance of the Russell 2000 index (an index of small capitalization firms) versus the S&P500 index (an index of larger capitalization firms
Factor 3.  HMP:  HML is the value factor. Companies with high Book to price ratios have low Price to Book ratios, meaning they have lower prices in relation to the market.  Research has shown that value companies, companies that have lower than the market Price to Book ratios, tend to outperform other companies over time.
Click on the boxes to give you Labels, Confidence Levels (set at 95%), residuals, residual plots, standardized residuals, line fit plots, and normal probability plots.  Once you have the results, rename the Tab “Multi Factor Results.” How well did the model fit the data, i.e. what is your adjusted R squared statistic?

Questions:
1.  What was the explanatory power of the single factor model, i.e., what was its adjusted R square? 
2.  Were the results statistically significant at the 95% confidence level?  What statistic do I look at and what were the results?
3.  What statistic caused you to reject the null hypothesis of no statistical significance?
4.  Is the beta statistically significant?  What test statistic allowed you to come to that conclusion?
5.  What was the explanatory power of the three-factor model, i.e., what was its adjusted R square? 

6.  Were the results statistically significant at the 95% confidence level?  What statistic do I look at and what were the results?

7.  What statistic caused you to reject the null hypothesis of no statistical significance?

8.  Is the beta statistically significant?  What test statistic allowed you to come to that conclusion?

9.  Is the beta for SMB statistically significant?  What test statistic allowed you to come to that conclusion?

10.  Is the beta for HML statistically significant?  What test statistic allowed you to come to that conclusion?

11.  What is the difference in model results between the single- and multi-factor models, i.e., how much more did the multiple regression model explain than was explained by the single index model?  
12.  Why do you think both of these models failed to explain more of the variation in share price?   Are there other factors that might explain the model results?

Key Readings

There are two readings for this assignment.  They are on Simple Regression and Multiple Regression.  They are on Blackboard.

Support Information

Following are the chapters and materials from FAME and Higgins that can help you with this problem. 

FAME Chapter 5 and Chapter 13 
· Review pages 152-159 in FAME Chapter 5

· Review page 416-419 in FAME Chapter 13

· Understand how to install and use the Analysis Tool Pak in Excel

· Understand and know how to use Regression Analysis as part of the Analysis Took Pak in Excel
· Understand and know how to calculate a single index model regression. 

· Understand the output from the regression

· Understand how to calculate beta

Readings on Simple and Multiple Regression
· Understand and know how to calculate a single index model using regression

· Understand and know how to calculate a multi-index model using multiple regression

Application

· Understand how to download prices and dividend information from the internet

· Know how to calculate historical returns

· Understand and download the factors from Fama-French and create a three index factor model.  

· Compare the returns of the single index model to the multi-index model

Review of Regression Statistics 

Just a quick review to help you remember your business statistics.  We are doing a regression of your dependent variable on your independent variable, to determine what percent of the returns of the stock are explained by the market.  Your dependent Variable  or “Y” = stock returns, and your independent Variable or “X” = your index returns or the market.  For a review of regression, see FAME p. 154-158.

Regression Statistics
Multiple R is the correlation coefficient.  It is an indication of the relationship between two variables. In simple terms, R greater than zero and close to one means that the two variables are closely related. An increase in X will result in a corresponding increase in Y.  R less than zero and close to minus one means that the two variables are closely (but inversely) related. An increase in X will result in a corresponding decrease in Y.  R near zero means that the two variables are not related at all. A change in X will not necessarily result in a change in Y.

R squared is a “goodness of fit” measure.  It is the correlation coefficient squared. Since R squared is always a range of zero to one, you don't get an indication if the relationship is direct (R > 0) or inverse (R < 0). 

Another factor you may see is "Adjusted R Squared" which takes into account the number of data points. If you have a subset of the total data, the accuracy of the result will generally be less.  It in essence answers the question:  What % of ABC’s stock changes is explained by the model.

Standard Error is the standard deviation of the sample distribution.

Observations is how many data points do you have.  If you have too few data points the results are not as strong statistically.
The T statistics tells how many standard errors the coefficient is away from zero.  The higher the number the better.  A T stat greater than 2 indicates it is statistically significant at the 95% confidence level.

Regression is testing two hypotheses.  The null hypothesis, or Ho (H not) is that the model has no explanatory power.  The alternative hypothesis or Ha is that the model has some explanatory power.  We cannot prove anything.  We can only disprove the null hypothesis which is our goal.  
F Statistic.  The statistic to see if we can disprove the null hypothesis is the F Statistic.  Again, a larger F statistic is better.  But more importantly, is the significance of F.  This tells us the probability of having a statistic this large or larger by chance alone.  The smaller the significance, we can with greater certainty reject the null hypothesis.  Generally you want the significance to be less than .05 or .01.
P-value.  The P-value is like the Significance of F, but for the individual variables.

Beta.  The X Variable 1 is the beta.  You can also calculate this by using the SLOPE function.  With multi-factor models you will have multiple betas.
The Lower 95% and Upper 95% is the range of values between which we can be 95% confident that the true change is between these values.  However, there is a 5% chance they are outside these values.

Good luck.
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