Simple Regression Assignment

The Capital Asset Pricing model is based on the relationship between a stocks return and the overall market return. The “beta” of a given stock is the slope coefficient, B of the linear regression which is in the form Y = A + BX +  where Y is the stock’s return and X is the corresponding market return.  The following are the annual S&P 500 and Exxon Mobile Corporation (XOM) returns:
	
	S&P 500
	XOM

	2008
	0.1602
	0.2105

	2007
	0.1217
	0.1725

	2006
	0.1148
	0.1310

	2005
	0.1762
	0.1823

	2004
	0.2001
	0.2152

	2003
	0.1400
	0.1326

	2002
	0.1322
	0.1584

	2001
	0.1779
	0.2218

	2000
	0.1546
	0.1626

	1999
	0.0809
	0.0564

	1998
	0.1100
	0.1055

	        1997
	0.1852
	0.1786

	1996
	0.1405
	0.1275

	1995
	0.0879
	0.0913

	1994
	0.1160 
	0.1387


 Use the above annual return data to estimate the regression equation (use the formulae and not the Excel regression tool for this time) that expresses the XOM return as a linear function of the S&P 500 returns.  Write down the estimated model.

1. Calculate the coefficient of determination, r2 of the regression, and correlation coefficient r between XOM and S&P returns. Explain briefly what they mean.
2. Can you say with confidence (α =.05) that the population correlation coefficient is not zero? Be rigorous.

3. Calculate standard deviation of the estimate, se. Explain its meaning.

4. Characterize the distribution of XOM returns over all years when the S&P 500 return has been or will ever be 10%  (Y|X = .10) 

5. Use the distribution in 4 above to estimate the probability that XOM will return 11% or more when the S&P 500 returns 10%. (use the z statistic as an approximation to t)
6. Give a 90% confidence interval for the mean XOM return when the market return is 9%.
7. Give a 90% confidence interval for the XOM return next year if the S&P 500 return happens to be 9%.

8. Explain the difference between the confidence intervals in 6 and 7.

9. Give a 90% interval for beta of XOM (B).

10. Is there believable evidence (at.05 level of significance) that XOM is more volatile than S&P 500? Be rigorous. 

Hint: Any change (up or down) in the market (S&P 500) triggers a bigger change in XOM if B is greater than one.   
11. .   
