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Stock Betas Case

In mid-2004 Professor Belushi contemplated adding shares in one of the Dow Jones Industrial Average 30 companies to his portfolio, and had narrowed his range of alternatives to four stocks ExxonMobil (XOM), Hewlett-Packard (HPQ), American Express (AXP), and General Motors (GM). Exhibit 1 (see Excel file) gives historical monthly returns on these four stocks, as well as returns for the S&P exchange-traded fund (SPY) and Belushi’s portfolio (BEL).

· Assume that Belushi will be adding shares of one of these stocks to his portfolio such that the new stock will constitute 2% of the portfolio, and that the other 98% will be the same as his current mix of assets.

· Perform descriptive statistical analysis on these data, including measures of expected return, risk, and association, including tables and charts as appropriate.

· Formulate a recommendation for Belushi, assuming that these data are representative of future events and that Belushi wishes to reduce the overall risk of his portfolio by adding shares of one of the four stocks.

As an example of some of the analysis you might choose to perform, let’s take a look at Caterpillar (a stock Belushi is NOT considering).

Preliminary Data Analysis

This time series chart gives some sense of what has happened to these investments over the relevant period.

Time Series Chart
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Univariate Descriptive Statistics and Analysis

Using Excel, we can estimate population means and standard deviations:
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In terms of Belushi’s goal of minimizing risk, we might look at the standard deviation and speculate that Caterpillar might increase Belushi’s portfolio risk.

Histograms provide a useful graphical tool for analyzing the basic location, spread, and shape of these distributions. Here we see the relatively high volatility of Caterpillar stock as compared with Belushi’s portfolio.
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Bivariate Descriptive Statistics and Analysis

We might also look at the relationship between Citigroup’s stock movements and those of Belushi’s portfolio.
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The best graphical tool for this is the scatter diagram:
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Beta in a Financial Context

Note that in the scatter diagram we have used the Excel trend line fitting utility to add a best-fit linear equation to describe the relationship. The best-fit slope (the 1.3372 in the equation) is also known as beta (Greek letter β), and is a useful measure of risk in this context.

Beta is related to the standard deviation and to the correlation coefficient, as one can see for the formula for beta:
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where:

	Standard Deviation of Returns on Stock Y
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	Standard Deviation of Returns on Portfolio X
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	Correlation between Returns on X and Y
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	Covariance between Returns on X and Y
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Beta is also identical to the slope in a simple regression equation. Indeed, there are several equivalent formulas for calculating beta:
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The beta of stock Y with respect to portfolio X is a measure of what effect an investment in stock Y will have on the risk of the investor who holds portfolio X. 

Beta can also be thought of as a theoretical slope, describing the incremental effect of changes in returns on portfolio X on expected returns of stock Y. In the linear model:
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the expected return on stock Y is estimated using an intercept (
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) a slope (
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, the same beta as calculated above) and the return on portfolio X.

In this case, we interpret the beta to mean that when (for example) Belushi’s portfolio gains 1%, Caterpillar stock is expected to gain 1.3372%. Similarly, if Belushi’s portfolio loses 1%, Caterpillar stock is expected to lose 1.3372%. Intuitively, it appears as though adding Caterpillar to his portfolio will increase the volatility of Belushi’s portfolio. 

We can confirm this by using our old formula for the standard deviation of weighted sums of random variables:

	Standard Deviation:
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For Belushi:
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In other words, adding Caterpillar stock to make up 2% of his portfolio will increase Belushi’s risk.

� David Juran. 
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