Regression Exercise and Study Guide 
Please do not attempt this before you thoroughly study the material on regression. Review your notes, the text and the various documents in the regression in Blackboard site.

A. Simple regression 
In finance, it is of interest to look at the relationship between Y, a stock’s average return and, X, the overall market return. The slope coefficient computed by linear regression is called the stock’s beta by investment analysts.  A beta greater than 1 indicates that the stock is relatively sensitive to changes in the market; beta less than 1 indicates that the stock is relatively insensitive. Assume that Y and X are quarterly averages of the return to a stock and the market return respectively.  Make sure you follow and can do calculations of a,b,se and sb as given:
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Verify these estimates by running the Excel regression tool on the data and answer the following questions using the output.

1) Write down the estimated model. Explain clearly the meaning of  a,b,se and sb. Do not ever forget that these are estimates (of what?)  obtained from a sample of ten observations.

2) Specify the conditional distribution of Y|X=10% (the distribution of the returns to the stock in question over all quarters when market return has been or will ever be 10%. (specify the mean, standard deviation and the shape of the distribution)

3) Using the above distribution, estimate the probability that the return to this stock will exceed 11% when the market return is 10%.

4) Give a point estimate of the mean return to this stock when the market return is 9%, give a 90% confidence interval for it. (The mean return for this stock over all the quarters when market return has been or will be 9%)

5)  Give a point estimate of the return to this stock, given that the market return is known to be 9% next quarter; give 90% confidence interval for it.
6) Explain the difference between your answers to 4 and 5 above.

7) Give a 95% confidence interval for B, the regression slope coefficient (beta for this stock)

8) Does it appear that stock is or is not sensitive to changes in the market? Answer rigorously. 

9) What proportion of the fluctuations in the returns of this stock is explained by the fluctuations in the market returns? What should the unexplained part of the fluctuations attributed to?
10) What is the meaning of the p-value for the regression coefficient? 

B. Multiple Regression.  Consider the following data where Rent is the dependent variable and X1 and X2 are independent variables
	Y
	X1
	X2

	Rent
	Rooms
	distance

	360
	2
	1

	1000
	6
	1

	450
	3
	2

	525
	4
	3

	350
	2
	10

	300
	1
	4

	
	
	


Remember that we did not do the manual calculations of regression plane, nor any of the other related results. We relied on the Excel output.
1. State the abstract true  model describing the relationship of Y, the rent to X1, number of rooms and X2, distance from Downtown.

2. Run the Excel regression tool to estimate the abstract model. Write down the estimated equation.

3. What percentage of the variations in rent in the sample can be attributed to number of rooms and proximity to downtown?

4. What is the value of se? What does it mean?

5. Is the regression of any value, at .05 level of significance, as a whole to make predictions of rent based on the knowledge of number of rooms and distance from downtown? What about at .01 level of significance? (be rigorous)

6. Is the distance to downtown a statistically significant variable, at .05 level of significance, in predicting rent?
7. What sign would you expect the coefficient of X2 to have? What is the p-value for the coefficient of X2? What does it mean?

8. What is the estimated conditional distribution of rents for houses with 2 rooms and 5 miles from downtown?

9. Give an 85% confidence interval for the impact of number of rooms on the rent?

10.  Rental agencies generally state that each additional room adds on average $135 to the rent. Is there believable evidence (.05 level of significance) against this assertion one way or the other in the sample? Be rigorous.

