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NOTATION:

SD(W)=standard deviation of W for any variable W.




K=thousand

Suppose that we are using store front length X to predict weight monthly gross revenue Y in a business district of a large city.  Suppose that  E(X)=30 feet and E(Y)=10K dollars, and that SD(X)=5 and SD(Y)=2K.  Suppose that the correlation coefficient relating store front length and monthly gross revenue is .8.  We use this information to find the true regression equation allowing us to make the best guess for a store’s monthly gross revenue from its store front length.

1.
What is the true slope of the regression line?__.8*2/5=.32__

2.
What is the true regression intercept?__10-.32*30=.4_____

3.
What is Cov(X,Y)?_____.8*5*2=8_________
4.
What is the expected squared error in using the true regression equation to predict a store’s monthly gross revenue from its store front length?







____(1-.8^2)*2^2=4*.36=1.44_________

5.
If we did not use or do not have the information about store front length, then our best guess for a store’s monthly gross income is of course E(Y)=10K.  What is the expected squared error in making this as our guess?




__________VAR(Y)=4_______________-

Suppose that we go to an new city and wish to find the relation between store front length and monthly gross revenue for stores in the business district.  We take a sample of 50 stores and for each store we measure the store front length and find out the monthly gross revenue.  Let us for the moment think of these 50 stores as a population.  For these 50 stores, we calculate that the average store front length is 30 feet with a standard deviation of 5 feet and the average monthly gross income is  10K with a standard deviation of 2K, and find the correlation between these two variables is .8, from our data.  Now, we are going to use this information to try to estimate the true regression line equation for the whole population of stores in the entire business district containing thousands of stores.  Based on our data, answer the following questions.

6.
What is the estimate of the slope of the true regression line?_______.32_____

7. 
What is the estimate of the true regression intercept?__________.4___________

8.
What is Sxx?____50*5^2=1250_________

9.
What is the covariance of X with Y in the sample of 30 stores considered as a population?






_________8________

10.
What is Sxy?_____50*8=400____________

11.
What is Syy?______50*4=200_____________
12.
What is SSE?____50*(1-.8^2)*4=.36*200=72_______________

13.
What is MSE?______SSE/48=1.5__________

14.
What is MSE/Sxx?__1.5/1250=.0012________THUS SQRT(MSE/Sxx)=.0346410162
15.
If we have a sample of ONLY 10 stores and find that Sxx=240 feet^2 and MSE=1.6 K^2, what is the MARGIN OF ERROR for the 95% confidence interval for the true regression slope?





_________0.18828_______

