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Exercise 1 Suppose we have regression models to predict the salary of employees. Let salary be an
employee’s annual salary in kroner, bachelor if the employee has a bachelor’s degree, and exper be the
employee’s years of work experience.

(a) Consider the sample regression

ŝalary = b0 + b1bachelor

(i) What is the sample regression for employees with a bachelor degree?

(ii) What is the sample regression for employees without a bachelor degree?

(iii) Interpet b0.

(iv) Interpret b0 + b1.

(v) Interpret b1.

(b) Consider the sample regression

ŝalary = b0 + b1bachelor + b2exper

(i) What is the sample regression for employees with a bachelor degree?

(ii) What is the sample regression for employees without a bachelor degree?

(iii) Interpet b0.

(iv) Interpret b0 + b1.

(v) Interpret b1.

(vi) Interpret b2.

(c) Consider the sample regression

ŝalary = b0 + b1bachelor + b2exper + b3bachelor ∗ exper

(i) What is the sample regression for employees with a bachelor degree?

(ii) What is the sample regression for employees without a bachelor degree?

(iii) Interpet b0.

(iv) Interpret b0 + b1.

(v) Interpret b1.

(vi) Interpret b2.

(vii) Interpret b2 + b3.

(viii) Interpret b3.
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Exercise 2 Does choosing the right airline help you get into business class? How about planning ahead?
For this exercise, we have data from a random sample of 202 recent round-trip business class tickets for
travel between London Heathrow Airport (LHR) and New York’s John F. Kennedy Airport (JFK). We
have two airlines in our dataset, American Airlines and Delta Airlines. The data contain the following
three variables:

• rtrip fare: the price (in dollars) of a round-trip ticket in business class

• delta: a dummy variable for Delta Airlines

• advance: the number of days in advance (before the flight date) that the ticket was purchased

We are interested in finding out how we can purchase business class tickets at an affordable price. We
have two ideas that we want to explore. First, it might be the case that one of the two airlines we’re
considering (American and Delta) offers cheaper business class seats. Second, by purchasing the business
class ticket in advance, we might save some money, and how much we save by purchasing in advance
may differ by airline.

To determine the effects of airline and advanced ticket purchases on business class ticket costs, we
estimate the following multiple regression model.

(a) Does the model have explanatory power? What statistic do you look at in this regression output to
find out?

(b) Does the slope estimate for the interaction suggest that buying tickets in advance is actually more
expensive on Delta than buying tickets closer to the date of the flight? Explain.

(c) What are the sample regression equations for Delta and American? Interpret the coefficients in each
regression.

(d) Draw the two regression lines that you wrote in part (c). Make sure to label the x-axis and y-axis.

(e) If it is within three days of your flight, which airline offers you the best deal? If it is 10 days before
your flight, which airline offers you the best deal?

(f) Would you exclude any of the variables included in the above regression? Why or why not? Explain.
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Exercise 3 (Stata) Scandinavian Airlines (SAS) offer credit cards that reward customers who use the
card with frequent-flyer miles. The more the customer uses the card, the more miles earned. Do these
cards work? Do customers who get such a card fly more on that airline? To find out, SAS compared the
number of miles flown by a sample of 250 members in its SAS Eurobonus frequent-flyer program. Some
of these Eurobonus members have the SAS credit card. HasCard in the data is a dummy variable, coded
1 for those who have the card and 0 for those who do not.

For this exercise, parts (a) to (c) are conceptual questions that do not require Stata. For the remaining
parts, the dataset is freq flier.xlsx.

Motivation

(a) How would the results of this comparison affect the use of this promotion by the airline?

Method

(b) Explain why the airline should be concerned about the effects of possible confounding variables in
this analysis.

(c) One possible confounding variable is the number of miles flown by the customer in the year prior to
getting the airline credit card. How can the airline use regression to mitigate the problems introduced
by this lurking variable?

Mechanics

(d) Use a two-sample t-test to compare the current mileage of those who have a card to those who do not.

(e) Assume that all MRM conditions hold. Fit a regression model with current mileage as the y variable,
and has card, miles flown last year, and their interaction as the x variables.

(i) Interpret the coefficient on the interaction variable.

(ii) Should we drop the interaction variable from the regression? Why or why not? Assume a
significance level of 5%.

Message

(f) Present the results of this analysis to SAS. Be sure to explain why the regression in part (e) gives a
different answer from the two-sample t-test in part (d).
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