Econ 3100
Problem set 6
Textbook questions:  Chapter 12:  27, 31, 33, 35, 61, 63
Statistical investigation:  

This exercise draws on the dataset “companies,” available in JMP under “sample data sets- Business and Demographic” and on the course website.  The goal is for you to learn to incorporate qualitative variables into multiple regression analysis and to interpret the results appropriately.  We will analyze the profits of a set of companies in relationship to those companies’ sales, number of employees, and industry.  
1.  Run a regression with profits as the dependent variable, sales and the number of employees as the independent variables.  Call this Model A, and include the regression output in your problem set.  

2.  Conduct an F-test at a 5% significance level as to whether there is a useful relationship between the dependent variable and the independent variables of Model A.    

3.  What are the r-squared and the adjusted r-squared of Model A?  Interpret each of these values.  

4.  Create a dummy variable that that takes the value 1 if the company is in the computer industry, 0 if the company is in the pharmaceutical industry. 
5.  Run a regression with profits as the dependent variable, sale, the number of employees, and the dummy variable for “computer industry” as the independent variables.  Call this Model B, and include the regression output in your problem set.  
6.  Adjusted for the number of variables in the model, which model explains the greater share of variation in profits, Model A or Model B?  

7.  Interpret the coefficient on the dummy variable for computer industry in model B.  
8.  Does industry have a statistically significant relationship to a company’s profits?  Conduct a t-test at the 5% significance level as to whether the coefficient on the dummy variable differs from 0.  

9.  What is the predicted level of profits for a company in the computer industry with median sales and a median number of employees for that industry?

10.  What is the predicted level of profits for a company in the pharmaceutical industry with median sales and a median level of employees for that industry?
11.  Are there any outliers in the data set?  Calculate the standardized (“studentized”) residual of each observation and identify outliers as any observations with a studentized residual greater than 3 in absolute value.  Which observation has the largest standardized residual (in absolute value).

12.  Do any of the observations have unusual influence on the results (high leverage)?  Use Cook’s distance measure to identify variables with strong leverage.  

Everyday statistics
The New Yorker article “Measure for Measure” that follows the problem set tells the story of Francis Galton, the eccentric 19th century scholar who gave us the terms “correlation” and “regression.”  
1.  Draw a rough sketch of Galton’s graph of children’s height (y) “regressed” on parental height (x).  What did Galton find to be the slope of the relationship between the two?  
2.  Interpret the slope coefficient in question one. 
3.  Explain carefully why a baseball player who had an extremely good year (batting better than .300 for example), is likely to do worse the following year.

4.  What is Galton’s fallacy?  Does the author of the article believe that Galton himself committed Galton’s fallacy?
5.  Based on the concept of regression to the mean, suppose a student gets an extremely high score on a midterm exam.  Should he/she expect to do worse, the same, or better on the final exam?  Explain your answer.  
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